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

 
�E�� �>�� �;�_�j�_�a�•�\�k�v�d�Z 

�?�E�?�D�L�J�H�G�G�B�C���J�?�K�M�J�K���©�<�B�>�:�L�G�1���I�?�>�:�=�H�=�B���M�D�J�:�2�G�B���L�:��
�K�<�1�L�M�ª���Y�D���N�H�J�F�:���I�J�?�>�K�L�:�<�E�?�G�G�Y���I�?�>�:�=�H�=�1�Q�G�H�2���;�1�H�=�J�:�N�1�D�B��

�<���H�K�<�1�L�G�V�H-�G�:�M�D�H�<�H�F�M���I�J�H�K�L�H�J�1 

�A�� �i�j�h�]�h�e�h�r�_�g�g�y�f�� �g�_�a�Z�e�_�`�g�h�k�l�•�� �M�d�j�Z�€�g�b�� �\�� �d�h�g�l�_�d�k�l�•�� �\�•�^�j�h�^�`�_�g�g�y�� �m�d�j�Z�€�g�k�v�d�h�€��
�]�m�f�Z�g�•�l�Z�j�b�k�l�b�d�b�� �g�Z�m�d�h�\�p�•�� �k�i�j�y�f�m�\�Z�e�b�� �a�m�k�b�e�e�y�� �s�h�^�h�� �i�h�\�_�j�g�_�g�g�y�� �a�Z�[�m�l�b�o�� �m��
�j�Z�^�y�g�k�v�d�m�� �^�h�[�m�� �•�f�_�g�� �m�d�j�Z�€�g�k�v�d�b�o�� �i�_�^�Z�]�h�]�•�\���� �h�k�\�•�l�g�•�o�� �^�•�y�q�•�\���� �Q�b�k�e�_�g�g�•�� �[�•�h�]�j�Z�n�•�q�g�•��
�j�h�a�\�•�^�d�b�����k�l�Z�l�l�•�����f�h�g�h�]�j�Z�n�•�€�����^�b�k�_�j�l�Z�p�•�€�����j�h�a�d�j�b�\�Z�x�l�v���d�j�•�a�v���i�j�b�a�f�m���€�o�g�v�h�]�h���`�b�l�l�y���l�Z��
�^�•�y�e�v�g�h�k�l�•���j�h�a�\�b�l�h�d���h�k�\�•�l�b�� �l�Z���i�_�^�Z�]�h�]�•�q�g�h�€���^�m�f�d�b���M�d�j�Z�€�g�b���\�� �j�•�a�g�•�� �•�k�l�h�j�b�q�g�•���i�_�j�•�h�^�b����
�G�Z�d�h�i�b�q�_�g�g�y�� �f�Z�l�_�j�•�Z�e�•�\�� �[�•�h�]�j�Z�n�•�q�g�h�]�h�� �o�Z�j�Z�d�l�_�j�m�� �l�Z�� �j�h�a�\�b�l�h�d�� �•�g�n�h�j�f�Z�p�•�c�g�b�o��
�l�_�o�g�h�e�h�]�•�c�� �m�f�h�`�e�b�\�b�e�b�� �k�l�\�h�j�_�g�g�y�� �_�e�_�d�l�j�h�g�g�b�o�� �[�•�h�]�j�Z�n�•�q�g�b�o�� �j�_�k�m�j�k�•�\�����A�� ���������� �j�h�d�m��
�g�Z�i�h�\�g�x�}�l�v�k�y�� �c�� �i�•�^�l�j�b�f�m�}�l�v�k�y�� �\�� �Z�d�l�m�Z�e�v�g�h�f�m�� �k�l�Z�g�• �•�g�n�h�j�f�Z�p�•�c�g�h-�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�c��
�j�_�k�m�j�k�� �©�<�b�^�Z�l�g�•�� �i�_�^�Z�]�h�]�b�� �M�d�j�Z�€�g�b�� �l�Z�� �k�\�•�l�m�ª�� ��URL: 
http://dnpb.gov.ua/ua/informatsiyno-bibliohrafichni-resursy/vydatni-pedahohy/), �d�h�l�j�b�c��
�i�j�_�^�k�l�Z�\�e�_�g�h�� �g�Z�� �\�_�[�i�h�j�l�Z�e�•�� �>�_�j�`�Z�\�g�h�€�� �g�Z�m�d�h�\�h-�i�_�^�Z�]�h�]�•�q�g�h�€�� �[�•�[�e�•�h�l�_�d�b�� �M�d�j�Z�€�g�b��
�•�f�_�g�•���<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h���G�:�I�G���M�d�j�Z�€�g�b�����^�Z�e�•���± �>�G�I�;������ 

http://dnpb.gov.ua/ua/informatsiyno-bibliohrafichni-resursy/vydatni-pedahohy/
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�G�b�g�•�� �a�Z�a�g�Z�q�_�g�b�c�� �j�_�k�m�j�k�� �y�d�� �n�h�j�f�Z�� �i�j�_�^�k�l�Z�\�e�_�g�g�y �i�_�^�Z�]�h�]�•�q�g�h�€�� �[�•�h�]�j�Z�n�•�d�b�� �\��
�h�k�\�•�l�g�v�h-�g�Z�m�d�h�\�h�f�m�� �i�j�h�k�l�h�j�•���f�•�k�l�b�l�v�� ���� �i�_�j�k�h�g�Z�e�•�c���� �P�_�� �\�•�^�h�f�•�� �\�•�l�q�b�a�g�y�g�•�� �i�_�^�Z�]�h�]�b��
�l�Z�� �h�k�\�•�l�y�g�b�� �j�•�a�g�b�o�� �•�k�l�h�j�b�q�g�b�o�� �i�_�j�•�h�^�•�\�� �j�h�a�\�b�l�d�m�� �h�k�\�•�l�b���� �O�� �>�� �:�e�q�_�\�k�v�d�Z�� �����������±
�������������� �K�� �:�� �:�g�Z�g�v�€�g�� �����������±�������������� �K�� �Y�� �;�Z�l�b�r�_�\�� �����������±�������������� �F�� �N�� �;�_�j�e�b�g�k�v�d�b�c��
(1764�±�������������� �L�� �N�� �;�m�]�Z�c�d�h�� �����������±�������������� �F�� �O�� �;�m�g�]�_�� �����������±�������������� �=�� �=�� �<�Z�s�_�g�d�h��
(1878�±�������������� �F�� �F�� �=�j�b�s�_�g�d�h�� �����������±�������������� �;�� �>�� �=�j�•�g�q�_�g�d�h�� �����������±1910), 
�F�� �F�� �=�j�•�g�q�_�g�d�h�� �����������±�������������� �F�� �1�� �>�_�f�d�h�\�� �����������±�������������� �E�� �>�� �>�_�i�h�e�h�\�b�q�� �����������±
�������������� �F�� �I�� �>�j�Z�]�h�f�Z�g�h�\�� �����������±�������������� �<�� �N�� �>�m�j�^�m�d�•�\�k�v�d�b�c�� �����������±1938), 
�H�� �<�� �>�m�o�g�h�\�b�q�� �����������±�������������� �H�� �:�� �A�Z�o�Z�j�_�g�d�h�� �����������±�������������� �<�� �G�� �D�Z�j�Z�a�•�g�� �����������±
�������������� �F�� �H�� �D�h�j�n�������������±�������������� �=�� �K�� �D�h�k�l�x�d�������������±�������������� �F�� �F�� �E�Z�g�]�_�������������±1921), 
�L�� �=�� �E�m�[�_�g�_�p�v (1855�±�������������� �:�� �K�� �F�Z�d�Z�j�_�g�d�h�� �����������±�������������� �H�� �N�� �F�m�a�b�q�_�g�d�h�� �����������±
�������������� �H�e�_�g�Z�� �I�q�•�e�d�Z�� �����������±�������������� �F�� �1�� �I�b�j�h�]�h�\�� �����������±�������������� �Y�� �;�� �J�}�a�g�•�d�� �����������±
�������������� �K�� �N�� �J�m�k�h�\�Z�������������±�������������� �=�� �K�� �K�d�h�\�h�j�h�^�Z�������������±�������������� �<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�b�c��
(1918�±�������������� �D�� �>�� �M�r�b�g�k�v�d�b�c�� ��1823�±�������������� �Y�� �N�� �Q�_�i�•�]�Z�� ���A�_�e�_�g�d�_�\�b�q���� �����������±1938), 
�I�� �>�� �X�j�d�_�\�b�q�� �����������±������������ �l�Z�� �•�g���� �D�j�•�f�� �l�h�]�h���� �m�� �g�v�h�f�m�� �i�j�_�^�k�l�Z�\�e�_�g�h�� �c�� �a�Z�j�m�[�•�`�g�•��
�i�_�j�k�h�g�Z�e�•�€���� �N�� �>�•�l�l�_�k�� �����������±�������������� �=�� �D�_�j�r�_�g�r�l�_�c�g�_�j�� �����������±1932), 
�Y�� �:�� �D�h�f�_�g�k�v�d�b�c�� �����������±�������������� �Y�� �D�h�j�q�Z�d�� �����������±�������������� �F�� �F�h�g�l�_�k�k�h�j�•�� �����������±1952), 
�N�� �<�� �N�j�_�[�_�e�v�������������±���������������K�� �N�j�_�g�_�������������±�������������l�Z���•�g�����;�_�a�i�_�j�_�q�g�h�����^�h�k�e�•�^�b�\�r�b���€�o�g�•��
�g�Z�m�d�h�\�•�� �[�•�h�]�j�Z�n�•�€���� �f�h�`�_�f�h�� �i�j�h�k�l�_�`�b�l�b�� �j�h�a�\�b�l�h�d�� �m�d�j�Z�€�g�k�v�d�h�€�� �l�Z�� �a�Z�j�m�[�•�`�g�h�€�� �h�k�\�•�l�b����
�]�m�f�Z�g�•�k�l�b�q�g�h�€�� �i�_�^�Z�]�h�]�•�q�g�h�€�� �^�m�f�d�b�� �y�d�� �m�� �f�Z�d�j�h�•�k�l�h�j�b�q�g�b�o���� �l�Z�d�� �•�� �\�� �f�•�d�j�h�•�k�l�h�j�b�q�g�b�o��
�\�b�f�•�j�Z�o���>1; 2; 3; 4�@. 

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

�G�Z�[�m�\�Z�}�� �Z�d�l�m�Z�e�v�g�h�k�l�•�� �r�b�j�h�d�_�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �_�e�_�d�l�j�h�g�g�h�]�h�� �j�_�k�m�j�k�m�� �y�d�� �n�h�j�f�b��
�i�j�_�^�k�l�Z�\�e�_�g�g�y�� �[�•�h�]�j�Z�n�•�q�g�h�]�h�� �a�g�Z�g�g�y�� �\�� �h�k�\�•�l�g�v�h�f�m�� �i�j�h�p�_�k�•�� �a�Z�d�e�Z�^�•�\�� �k�_�j�_�^�g�v�h�€�� �l�Z��
�\�b�s�h�€�� �h�k�\�•�l�b���� �P�v�h�f�m�� �k�i�j�b�y�x�l�v�� �h�g�e�Z�c�g-�i�j�h�}�d�l�b���� �©�F�b�� �k�l�h�€�f�h�� �g�Z�� �i�e�_�q�Z�o�� �g�Z�r�b�o��
�i�h�i�_�j�_�^�g�b�d�•�\���� �\�b�^�Z�l�g�•�� �i�_�^�Z�]�h�]�b-�x�\�•�e�y�j�b�ª�� �>���@���� �©�Q�b�l�Z�c�f�h�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h�� �h�g�e�Z�c�g�ª 
�I�j�h���a�Z�l�j�_�[�m�\�Z�g�•�k�l�v���p�b�n�j�h�\�h�]�h���j�_�k�m�j�k�m���k�\�•�^�q�b�l�v���k�l�Z�l�b�k�l�b�d�Z���c�h�]�h���i�_�j�_�]�e�y�^�•�\���������������j����
�± ���������������������j�����± 1510, 2020 �± 2439, 2021 �± 51583, �d�\�•�l�_�g�v�������������± 16642 [2; 4]. 

�A�� �m�j�Z�o�m�\�Z�g�g�y�f�� �\�•�l�q�b�a�g�y�g�h�]�h�� �l�Z�� �k�\�•�l�h�\�h�]�h�� �^�h�k�\�•�^�m�� �a�Z�i�e�Z�g�h�\�Z�g�h���•�� �g�Z�^�Z�e�•��
�j�h�a�\�b�\�Z�l�b���_�e�_�d�l�j�h�g�g�b�c���•�g�n�h�j�f�Z�p�•�c�g�h-�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�c�� �j�_�k�m�j�k�� �©�<�b�^�Z�l�g�•�� �i�_�^�Z�]�h�]�b��
�M�d�j�Z�€�g�b�� �l�Z�� �k�\�•�l�m�ª�� �m�� �j�Z�f�d�Z�o�� �i�e�Z�g�h�\�b�o�� �g�Z�m�d�h�\�b�o�� �^�h�k�e�•�^�`�_�g�v�����d�_�j�•�\�g�b�d���± 
�E�� �>�� �;�_�j�_�a�•�\�k�v�d�Z�������©�I�_�^�Z�]�h�]�•�q�g�Z���g�Z�m�d�Z���l�Z���h�k�\�•�l�Z���\�� �h�k�h�[�Z�o���� �^�h�d�m�f�_�g�l�Z�o���� �[�•�[�e�•�h�]�j�Z�n�•�€�ª��
(2020�±2022), �©�I�_�^�Z�]�h�]�•�q�g�Z�� �[�•�h�]�j�Z�n�•�d�Z�� �\�� �•�g�n�h�j�f�Z�p�•�c�g�h�f�m�� �h�k�\�•�l�g�v�h-�g�Z�m�d�h�\�h�f�m��
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�i�j�h�k�l�h�j�•�� �M�d�j�Z�€�g�b�ª�� �����������±2025), �a�Z�� �l�j�Z�^�b�p�•�c�g�h�x�� �k�l�j�m�d�l�m�j�h�x���� �[�•�h�]�j�Z�n�•�y�� �^�•�y�q�Z����
�[�•�[�e�•�h�]�j�Z�n�•�y�� �c�h�]�h�� �i�j�Z�p�v�� �l�Z�� �f�Z�l�_�j�•�Z�e�•�\�� �i�j�h�� �g�v�h�]�h���� �h�d�j�_�f�•�� �i�h�\�g�h�l�_�d�k�l�h�\�•�� �l�\�h�j�b����
�^�h�^�Z�l�d�h�\�•�� �f�Z�l�_�j�•�Z�e�b���� �a�h�d�j�_�f�Z�� �i�j�b�k�\�y�q�_�g�Z�� �i�_�^�Z�]�h�]�m�� �n�h�l�h�]�Z�e�_�j�_�y���� �f�Z�l�_�j�•�Z�e�b���� �s�h��
�j�h�a�d�j�b�\�Z�x�l�v�� �^�•�y�e�v�g�•�k�l�v�� �m�k�l�Z�g�h�\�b���� �y�d�Z�� �g�h�k�b�l�v�� �c�h�]�h�� �•�f�¶�y�� ���a�Z�� �g�Z�y�\�g�h�k�l�•������ �•�g�n�h�j�f�Z�p�•�y��
�i�j�h�� �g�Z�]�h�j�h�^�b���� �i�j�_�f�•�€���� �i�Z�f�¶�y�l�g�b�d�b���� �g�Z�m�d�h�\�•�� �q�b�l�Z�g�g�y���� �i�h�\�¶�y�a�Z�g�•�� �a�� �•�f�¶�y�f�� �\�b�^�Z�l�g�h�€��
�i�h�k�l�Z�l�•���l�h�s�h�� 

�I�h�k�l�•�c�g�h�� �i�h�i�h�\�g�x�\�Z�g�b�c�� �_�e�_�d�l�j�h�g�g�b�c�� �j�_�k�m�j�k�� �©�<�b�^�Z�l�g�•�� �i�_�^�Z�]�h�]�b�� �M�d�j�Z�€�g�b�� �l�Z��
�k�\�•�l�m�ª���y�d���g�_�\�•�^�¶�}�f�g�b�c���k�d�e�Z�^�g�b�d���g�Z�p�•�h�g�Z�e�v�g�h�]�h���p�b�n�j�h�\�h�]�h���]�m�f�Z�g�•�l�Z�j�g�h�]�h���i�j�h�k�l�h�j�m���}��
�_�n�_�d�l�b�\�g�h�x�� �n�h�j�f�h�x�� �i�h�r�b�j�_�g�g�y�� �[�•�h�]�j�Z�n�•�q�g�b�o�� �a�g�Z�g�v�� �a�Z�^�e�y�� �i�•�^�\�b�s�_�g�g�y�� �^�m�o�h�\�g�h�€��
�d�m�e�v�l�m�j�b�� �k�m�k�i�•�e�v�k�l�\�Z�� �\�� �m�f�h�\�Z�o�� �]�e�h�[�Z�e�v�g�b�o�� �p�b�\�•�e�•�a�Z�p�•�c�g�b�o�� �\�b�d�e�b�d�•�\���� �<�\�Z�`�Z�}�f�h�� �s�h��
�a�g�Z�g�g�y�� �i�j�h�� �\�b�^�Z�l�g�b�o�� �h�k�\�•�l�y�g���� �y�d�•�� �\�[�h�e�•�\�Z�e�b�� �a�Z�� �j�h�a�\�b�l�h�d�� �m�d�j�Z�€�g�k�v�d�h�€�� �h�k�\�•�l�b�� �m�� �j�•�a�g�b�o��
�k�m�k�i�•�e�v�g�h-�i�h�e�•�l�b�q�g�b�o���^�b�k�d�m�j�k�Z�o�����^�h�i�h�f�Z�]�Z�}���a�f�•�p�g�_�g�g�x���g�Z�p�•�h�g�Z�e�v�g�h�€���•�^�_�g�l�b�n�•�d�Z�p�•�€��
�k�i�•�\�]�j�h�f�Z�^�y�g�����d�h�g�k�h�e�•�^�Z�p�•�€���m�d�j�Z�€�g�k�v�d�h�]�h���k�m�k�i�•�e�v�k�l�\�Z�� 
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�_�i�•�a�h�^�b�� �`�b�l�l�y���� �i�j�h�Z�g�Z�e�•�a�m�\�Z�l�b�� �q�Z�k���^�h�[�m���� �\�� �y�d�b�c�� �`�b�e�Z�� �•�� �l�\�h�j�b�e�Z�� �d�h�g�d�j�_�l�g�Z�� �e�x�^�b�g�Z����
�m�y�\�b�l�b�� �€�€�� �h�l�h�q�_�g�g�y���� �a�[�Z�]�g�m�l�b�� �i�j�h�p�_�k�� �j�h�a�\�b�l�d�m�� �•�� �n�h�j�f�m�\�Z�g�g�y�� �i�_�^�Z�]�h�]�•�q�g�b�o����
�]�j�h�f�Z�^�y�g�k�v�d�b�o�� �i�h�]�e�y�^�•�\���� �³�K�Z�f�_�� �e�b�k�l�m�\�Z�g�g�y�� �f�•�k�l�b�l�v�� �l�h�c�� �f�Z�k�b�\�� �i�j�b�o�h�\�Z�g�h�€��
�•�g�n�h�j�f�Z�p�•�€���� �y�d�m�� �•�g�d�h�e�b�� �g�_�� �f�h�`�e�b�\�h���\�•�^�g�Z�c�l�b�� �\�� �h�n�•�p�•�c�g�b�o�� �^�h�d�m�f�_�g�l�Z�o�´��[2���� �k��������]���� �A�Z��
�l�Z�d�b�f�� �i�•�^�o�h�^�h�f�� �j�h�a�]�e�y�g�m�l�h�� �\�a�Z�}�f�h�^�•�x�� �k�h�p�•�Z�e�v�g�h�]�h���� �^�m�o�h�\�g�h�]�h�� �l�Z�� �i�j�_�^�f�_�l�g�h�]�h�� �\��
�Z�k�i�_�d�l�•�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•�� �[�Z�]�Z�l�v�h�o�� �\�•�^�h�f�b�o�� �i�h�k�l�Z�l�_�c�� �m�� �i�_�^�Z�]�h�]�•�p�•�� ���;�� �=�j�•�g�q�_�g�d�h����
�Y�� �D�h�j�q�Z�d���� �<�� �G�Z�m�f�_�g�d�h���� �<�� �K�m�o�h�f�e�b�g�k�v�d�b�c���� �;�� �K�l�m�i�Z�j�b�d�� �K�� �K�•�j�h�i�h�e�d�h���� �Y�� �Q�_�i�•�]�Z����
�/�� �Q�b�d�Z�e�_�g�d�h���l�Z���[�Z�]�Z�l�h�� �•�g�r�b�o������ �L�Z�d���� �a�h�d�j�_�f�Z���a���e�b�k�l�m�\�Z�g�g�y���^�j�m�`�b�g�b���F�Z�j�•�€���=�j�•�g�q�_�g�d�h��
�q�b�� �k�m�q�Z�k�g�b�d�•�\�� �f�b�� �^�•�a�g�Z�}�f�h�k�y�� �^�_�l�Z�e�•���� �y�d�•�k�v�� �� �g�x�Z�g�k�b�� �o�Z�j�Z�d�l�_�j�m�� �;�h�j�b�k�Z�� �=�j�•�g�q�_�g�d�Z����
�K�d�Z�`�•�f�h�����F�� �D�h�p�x�[�b�g�k�v�d�b�c�� �m�� �e�b�k�l�Z�o�� �^�h�� �k�\�h�}�€�� �^�j�m�`�b�g�b�� �g�Z�a�b�\�Z�\�� �c�h�]�h���]�_�g�_�j�Z�e�h�f����
�<�� �K�Z�f�•�c�e�_�g�d�h�� �g�Z�j�•�d�Z�\���� �s�h�� �;�� �=�j�•�g�q�_�g�d�h�� �i�•�^�]�Z�g�y�\�� �m�k�•�o�� �^�h�� �j�h�[�h�l�b���� �y�d�� �^�b�d�l�Z�l�h�j���� �Z��
�/�� �Q�b�d�Z�e�_�g�d�h���m���k�i�h�]�Z�^�Z�o���i�•�^�d�j�_�k�e�x�\�Z�\���g�_�i�h�k�l�m�i�e�b�\�m���g�Z�l�m�j�m���f�b�l�p�y�� 

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

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

�:�����/�����A�Z�c�d�_�\�b�q���i�j�h�l�y�]�h�f���m�k�v�h�]�h���`�b�l�l�y���f�Z�\���\�b�l�h�g�q�_�g�b�c���k�f�Z�d�����\�b�r�m�d�Z�g�m���f�h�\�m���•��
�i�j�b�k�l�j�Z�k�l�v���^�h���\�k�v�h�]�h���g�Z�p�•�h�g�Z�e�v�g�h�]�h�����<�•�^�^�Z�g�b�c���p�•�c���i�j�b�k�l�j�Z�k�l�•���[�m�\���l�Z�d���k�Z�f�h���i�Z�e�d�h�����y�d��
�•�� �e�x�[�h�\�•�� �^�h�� �g�Z�m�d�b�� �Z�]�j�h�[�•�h�e�h�]�•�€�� �l�Z�� �]�h�k�i�h�^�Z�j�x�\�Z�g�g�y�� �g�Z�� �a�_�f�e�•���� �:�� �e�x�[�h�\�� �p�y�� �i�h�e�h�g�b�e�Z��
�c�h�]�h�� �s�_�� �a�� �j�Z�g�g�v�h�]�h�� �^�b�l�b�g�k�l�\�Z�� �g�Z�� �o�m�l�h�j�•�� �F�Z�l�y�r�•�\�k�v�d�b�c�� ���F�Z�l�y�r�•�\�d�Z���� �E�m�[�_�g�k�v�d�h�]�h��
�i�h�\�•�l�m�� �I�h�e�l�Z�\�k�v�d�h�€�� �]�m�[�_�j�g�•�€���� �<�\�Z�`�Z�x���� �s�h�� �a�h�\�k�•�f�� �g�_�� �\�b�i�Z�^�d�h�\�h�� �k�\�h�€�� �i�j�b�j�h�^�h�a�g�Z�\�q�•��
�k�l�m�^�•�€���\�q�_�g�b�c���i�j�h�^�h�\�`�b�\�� �m�� �\�•�^�d�j�b�l�h�f�m�� �\�� ���������� �j���� �1�f�i�_�j�Z�l�h�j�k�v�d�h�f�m�� �G�h�\�h�j�h�k�•�c�k�v�d�h�f�m��
�m�g�•�\�_�j�k�b�l�_�l�•�� ���g�b�g�•���± �H�^�_�k�v�d�b�c�� �g�Z�p�•�h�g�Z�e�v�g�b�c�� �m�g�•�\�_�j�k�b�l�_�l�� �•�f���� �1���� �1���� �F�_�q�g�b�d�h�\�Z���� �i�•�k�e�y��
�k�d�e�Z�^�Z�g�g�y�� �_�d�k�l�_�j�g�h�f�� �\�b�i�m�k�d�g�b�o�� �•�k�i�b�l�•�\�� �m�� �>�j�m�]�•�c�� �O�Z�j�d�•�\�k�v�d�•�c�� �f�•�k�v�d�•�c�� �]�•�f�g�Z�a�•�€����
�h�k�d�•�e�v�d�b�� �E�m�[�_�g�k�v�d�_�� �f�•�k�v�d�_�� �m�q�b�e�b�s�_���� �^�h�� �y�d�h�]�h�� �\�k�l�m�i�b�\�� �m�� ���������� �j������ �a�� �j�•�a�g�b�o�� �h�[�k�l�Z�\�b�g��
�l�Z�d���•���g�_���a�Z�d�•�g�q�b�\�����y�d�����^�h���j�_�q�•�����c���D�b�€�\�k�v�d�_���\�•�c�k�v�d�h�\�_���m�q�b�e�b�s�_�������Q�Z�k���j�h�a�k�l�Z�\�b�\���`�b�l�l�}�\�•��
�i�j�•�h�j�b�l�_�l�b���� �G�_�� �[�_�a�� �l�h�]�h���� �s�h�� �g�Z�� �j�•�r�_�g�g�y�� �h�i�Z�g�m�\�Z�l�b�� �k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�m�� �g�Z�m�d�m����
�\�i�e�b�g�m�e�b�� �e�_�d�p�•�€�� �h�^�g�h�]�h�� �a�� �g�Z�c�Z�\�l�h�j�b�l�_�l�g�•�r�b�o�� �a�g�Z�\�p�•�\�� �]�Z�e�m�a�•���± �a�Z�\�•�^�m�\�Z�q�Z�� �d�Z�n�_�^�j�h�x��
�k�•�e�v�k�v�d�h�]�h�� �]�h�k�i�h�^�Z�j�k�l�\�Z�� �l�Z�� �e�•�k�•�\�g�b�p�l�\�Z�� �M�g�•�\�_�j�k�b�l�_�l�m�� �K�\���� �<�h�e�h�^�b�f�b�j�Z�� ���g�b�g�•���± 
�D�b�€�\�k�v�d�b�c�� �g�Z�p�•�h�g�Z�e�v�g�b�c�� �m�g�•�\�_�j�k�b�l�_�l�� �•�f�� �L�Z�j�Z�k�Z�� �R�_�\�q�_�g�d�Z������ �i�j�h�n�_�k�h�j�Z��
�K�� �F�� �O�h�^�_�p�v�d�h�]�h�� ����������-������������ �i�•�^�� �q�Z�k�� �j�•�q�g�h�]�h�� �g�Z�\�q�Z�g�g�y�� �y�d�� �\�•�e�v�g�h�]�h�� �k�e�m�o�Z�q�Z����
�H�[�k�l�Z�\�b�g�b�� �l�Z�d�� �k�d�e�Z�e�b�k�y���� �s�h�� �^�e�y�� �h�l�j�b�f�Z�g�g�y�� �\�b�s�h�€�� �h�k�\�•�l�b�� �:���� �/���� �A�Z�c�d�_�\�b�q�� �a�f�m�r�_�g�b�c��
�[�m�\�� �\�k�l�m�i�b�l�b���k�Z�f�_���\�� �m�g�•�\�_�j�k�b�l�_�l�� �\�� �H�^�_�k�•�� �•���g�_���l�•�e�v�d�b���q�_�j�_�a���\�_�e�b�d�b�c���d�h�g�d�m�j�k�� �m���D�b�}�\�•����
�L�m�l�� �\�•�g�� �a�m�k�l�j�•�\�� �•�� �k�\�h�]�h�� �h�n�•�p�•�c�g�h�� �\�b�a�g�Z�g�h�]�h�� �\�q�b�l�_�e�y���± �^�h�d�l�h�j�Z�� �[�h�l�Z�g�•�d�b���� �i�j�h�n�_�k�h�j�Z��
�E�� �K�� �P�_�g�d�h�\�k�v�d�h�]�h�� ���/�H�Y�� �6�Hmenovich Cienkowski) (1822�±�������������� �\�b�^�Z�l�g�h�]�h�� �i�h�e�v�k�v�d�h-
�m�d�j�Z�€�g�k�v�d�h�]�h�� �[�h�l�Z�g�•�d�Z���� �i�j�h�l�h�a�h�h�e�h�]�Z���� �[�Z�d�l�_�j�•�h�e�h�]�Z���� �a�Z�k�g�h�\�g�b�d�Z�� �m�d�j�Z�€�g�k�v�d�h�€�� �r�d�h�e�b��
�f�•�d�j�h�[�•�h�e�h�]�•�\���� �Z�d�Z�^�_�f�•�d�Z�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�a�v�d�h�€�� �1�f�i�_�j�Z�l�h�j�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �M��
�p�v�h�f�m�� �a�Z�d�e�Z�^�•�� �E���� �K���� �P�_�g�d�h�\�k�v�d�b�c���� �y�d�b�c�� �f�Z�\�� �j�h�^�b�g�g�_�� �m�d�j�Z�€�g�k�v�d�_�� �d�h�j�•�g�g�y���� �\�b�d�e�Z�^�Z�\��
�[�h�l�Z�g�•�d�m�� ���a�� ���������� �j�������� �k�l�\�h�j�b�\�� �G�h�\�h�j�h�k�•�c�k�v�d�_�� �l�h�\�Z�j�b�k�l�\�h�� �^�h�k�e�•�^�g�b�d�•�\�� �i�j�b�j�h�^�b�� �l�Z��
�i�_�j�r�m���\���d�j�Z�€�g�•���f�h�j�k�v�d�m���[�•�h�e�h�]�•�q�g�m���k�l�Z�g�p�•�x���\���K�_�\�Z�k�l�h�i�h�e�•�����:���s�_���± �g�Z�m�d�h�\�m���[�h�l�Z�g�•�q�g�m��
�e�Z�[�h�j�Z�l�h�j�•�x�� �i�j�b�� �d�Z�n�_�^�j�•���� �y�d�m�� �h�q�h�e�x�\�Z�\���� �L�m�l�� �•�� �j�h�a�i�h�q�Z�e�b�k�y�� �g�Z�m�d�h�\�•�� �©�m�g�•�\�_�j�k�b�l�_�l�b�ª��
�:���� �/���� �A�Z�c�d�_�\�b�q�Z���� �g�Z�k�Z�f�i�_�j�_�^���� �•�a�� �r�b�j�h�d�b�f�� �a�Z�k�l�h�k�m�\�Z�g�g�y�f�� �f�•�d�j�h�k�d�h�i�•�€�� �i�j�b�� �\�b�\�q�_�g�g�•��
�g�Z�c�i�j�h�k�l�•�r�b�o���n�h�j�f���g�Z���f�_�`�•���j�h�k�e�b�g���•���l�\�Z�j�b�g���q�_�j�_�a���f�h�j�n�h�e�h�]�•�x���y�d���_�e�_�f�_�g�l���_�\�h�e�x�p�•�€��
�j�h�a�\�b�l�d�m���� �<�•�^�l�Z�d�� �\�•�g�� �k�l�Z�\�� �h�j�l�h�^�h�d�k�Z�e�v�g�b�f�� �i�j�b�[�•�q�g�b�d�h�f�� �i�h�]�e�y�^�•�\���� �y�d�•�� �c�h�]�h�� �\�q�b�l�_�e�v��
�k�n�h�j�f�m�e�x�\�Z�\���s�_���^�h���i�h�y�\�b���i�j�Z�p�•���Q�����>�Z�j�\�•�g�Z�� �©�I�h�o�h�^�`�_�g�g�y�� �\�b�^�•�\�ª���� �I�j�b���p�v�h�f�m���^�h�[�j�_��
�a�Z�k�\�h�€�\���f�_�l�h�^�b���E�����K���� �P�_�g�d�h�\�k�v�d�h�]�h���s�h�^�h���\�b�\�q�_�g�g�y���g�b�`�q�b�o�� �j�h�k�e�b�g�� �•�� �g�b�`�q�b�o���l�\�Z�j�b�g��
�l�Z���a�Z�\�`�^�b���i�j�b�l�j�b�f�m�\�Z�\�k�y���c�h�]�h���\�b�k�g�h�\�d�m���i�j�h���}�^�g�•�k�l�v���j�h�k�e�b�g�g�h�]�h���•���l�\�Z�j�b�g�g�h�]�h���k�\�•�l�•�\����
�;�e�b�k�d�m�q�_�� �a�Z�\�_�j�r�b�\�r�b���g�Z�\�q�Z�g�g�y�� �\�� ���������� �j���� �a�•�� �k�l�m�i�_�g�_�f�� �d�Z�g�^�b�^�Z�l�Z�� �g�Z�m�d���� �a�Z��
�j�_�d�h�f�_�g�^�Z�p�•�}�x�� �i�j�h�n�_�k�h�j�Z�� �E�� �K�� �P�_�g�d�h�\�k�v�d�h�]�h�� �a�Z�e�b�r�b�\�k�y�� �\�� �m�g�•�\�_�j�k�b�l�_�l�•�� �^�e�y��
�i�•�^�]�h�l�h�\�d�b�� �^�h�� �i�j�h�n�_�k�h�j�k�v�d�h�]�h�� �a�\�Z�g�g�y���� �G�Z�� �d�h�r�l�b�� �>�_�i�Z�j�l�Z�f�_�g�l�m�� �a�_�f�e�_�j�h�[�k�l�\�Z��
�F�•�g�•�k�l�_�j�k�l�\�Z�� �^�_�j�`�Z�\�g�b�o�� �f�Z�}�l�g�h�k�l�_�c�� �\�i�j�h�^�h�\�`�� �^�\�h�o�� �j�h�d�•�\�� �g�Z�\�q�Z�\�k�y �•�� �i�j�Z�p�x�\�Z�\�� �g�Z�^��
�^�h�k�e�•�^�`�_�g�g�y�f�b�� �i�j�h�[�e�_�f�� �Z�]�j�h�[�•�h�e�h�]�•�€�� �\�� �i�j�h�\�•�^�g�b�o�� �g�Z�m�d�h�\�h-�h�k�\�•�l�g�•�o�� �p�_�g�l�j�Z�o�� �/�\�j�h�i�b��
���g�Z�k�Z�f�i�_�j�_�^���� �G�•�f�_�q�q�b�g�b������ �K�e�m�o�Z�\�� �e�_�d�p�•�€�� �l�Z�� �a�Z�d�j�•�i�e�x�\�Z�\�� �i�j�Z�d�l�b�q�g�h�� �h�l�j�b�f�Z�g�•�� �a�g�Z�g�g�y��
�m�� �I�h�i�i�_�e�v�}�^�h�\�k�v�d�•�c�� �k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�•�c�� �Z�d�Z�^�_�f�•�€�� �i�j�b�� �a�g�Z�f�_�g�b�l�h�f�m�� �;�h�g�k�v�d�h�f�m��
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�m�g�•�\�_�j�k�b�l�_�l�•���� �Z�� �l�Z�d�h�`�� �m���k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�h�f�m�� �c���[�h�l�Z�g�•�q�g�h�f�m�� �•�g�k�l�b�l�m�l�Z�o���� �g�_���f�_�g�r��
�a�g�Z�g�h�]�h���� �E�_�c�i�p�b�a�v�d�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m���� �H�^�g�h�q�Z�k�g�h�� �i�j�h�k�e�m�o�h�\�m�}�� �k�i�_�p�•�Z�e�v�g�•�� �d�m�j�k�b�� �m��
�d�e�Z�k�b�d�•�\�� �k�\�•�l�h�\�h�€�� �Z�]�j�h�[�•�h�e�h�]�•�q�g�h�€�� �g�Z�m�d�b���� �P�_�� �d�m�j�k�b�� �a�� �g�Z�i�j�y�f�m�� �©�n�•�a�b�d�Z���± �o�•�f�•�y�ª�� �m��
�i�j�h�n�_�k�h�j�Z�� �<�•�^�_�f�Z�g�^�Z���� �h�j�]�Z�g�•�q�g�h�€�� �o�•�f�•�€�� �m�� �q�e�_�g�Z�� �E�h�g�^�h�g�k�v�d�h�]�h�� �d�h�j�h�e�•�\�k�v�d�h�]�h��
�l�h�\�Z�j�b�k�l�\�Z���� �K�Z�d�k�h�g�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �R�\�_�^�k�v�d�h�€�� �d�h�j�h�e�•�\�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d����
�;�Z�\�Z�j�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �I�j�m�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d�� �m�� �i�j�h�n�_�k�h�j�Z�� �:�^�h�e�v�n�Z�� �<�•�e�v�]�_�e�v�f�Z��
�=�_�j�f�Z�g�Z���D�h�e�v�[�_�����$�G�R�O�S�K���:�L�O�K�H�O�P���+�H�U�P�D�Q�Q���.�R�O�E�H������������8-�������������l�Z���Z�]�j�h�g�h�f�•�q�g�h�€���o�•�f�•�€���m��
�i�j�h�n�_�k�h�j�Z�� �=�_�h�j�]�Z�� �N�j�•�^�j�•�o�Z�� �D�g�Z�i�i�Z�� ���*�H�R�U�J�� �)�U�L�H�G�U�L�F�K�� �.�Q�D�S�S���� �����������±�������������� �:�e�_��
�g�Z�c�[�•�e�v�r�� �l�\�h�j�q�h�� �:���� �/���� �A�Z�c�d�_�\�b�q�� �i�•�^�� �q�Z�k�� �\�•�^�j�y�^�`�_�g�g�y�� �k�i�•�\�i�j�Z�p�x�}�� �a�� �d�e�Z�k�b�d�h�f��
�Z�]�j�h�g�h�f�•�€�� �k�\�•�l�h�\�h�]�h�� �‰�Z�l�m�g�d�m���� �q�e�_�g�h�f�� �E�h�g�^�h�g�k�v�d�h�]�h�� �d�h�j�h�e�•�\�k�v�d�h�]�h�� �l�h�\�Z�j�b�k�l�\�Z����
�R�\�_�^�k�v�d�h�€�� �d�h�j�h�e�•�\�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �;�Z�\�Z�j�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �=�_�l�l�•�g�]�_�g�k�v�d�h�€��
�Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�a�v�d�h�€�� �1�f�i�_�j�Z�l�h�j�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �G�•�^�_�j�e�Z�g�^�k�v�d�h�€��
�d�h�j�h�e�•�\�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �I�j�m�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���� �G�Z�p�•�h�g�Z�e�v�g�h�€�� �Z�d�Z�^�_�f�•�€�� �1�l�Z�e�•�€����
�I�Z�j�b�a�v�d�h�€�� �f�_�^�b�q�g�h�€�� �Z�d�Z�^�_�f�•�€���� �;�_�e�v�]�•�c�k�v�d�h�€�� �d�h�j�h�e�•�\�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �f�_�^�b�p�b�g�b����
�G�Z�p�•�h�g�Z�e�v�g�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d�� �K�R�:�� �•�� �L�m�j�b�g�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d���± �^�h�d�l�h�j�h�f�� �g�Z�m�d����
�i�j�h�n�_�k�h�j�h�f�� �X�k�l�m�k�h�f�� �n�h�g�� �E�•�[�•�o�h�f�� ���-�X�V�W�X�V�� �Y�R�Q�� �/�L�H�E�L�J���� �����������±�������������� �A�� �•�f�¶�y�f�� �p�v�h�]�h��
�\�b�^�Z�l�g�h�]�h�� �o�•�f�•�d�Z���� �\�b�g�Z�o�•�^�g�b�d�Z���� �Z�]�j�h�g�h�f�Z���� �i�b�k�v�f�_�g�g�b�d�Z�� �l�Z�� �i�_�^�Z�]�h�]�Z�� �i�h�\�¶�y�a�Z�g�_��
�\�•�^�d�j�b�l�l�y�� �g�•�l�j�h�]�_�g�m���� �a�Z�d�h�g�m�� �f�•�g�•�f�m�f�m�� �E�•�[�•�o�Z���� �d�h�g�^�_�g�k�h�j�Z�� �E�•�[�•�o�Z���� �A�^�Z�}�l�v�k�y���� �i�•�^��
�\�i�e�b�\�h�f�� �k�Z�f�_�� �a�� �X���� �E�•�[�•�o�Z���� �m�� �:���� �/���� �A�Z�c�d�_�\�b�q�Z�� �a�]�h�^�h�f�� �l�_�h�j�_�l�b�d�h-�f�_�l�h�^�h�e�h�]�•�q�g�h�� �•��
�i�j�Z�d�l�b�q�g�h�� �j�h�a�\�b�g�m�e�Z�k�y�� �•�^�_�y���� �s�h�� �i�h�l�j�•�[�g�h�� �g�_�� �l�•�e�v�d�b�� �m�^�h�[�j�x�\�Z�l�b�� �‰�j�m�g�l���� �Z�� �c���k�Z�f�m��
�j�h�k�e�b�g�m���� �L�b�f�� �k�Z�f�b�f�� �a�Z�j�h�^�b�e�Z�k�y�� �l�Z�� �\�l�•�e�b�e�Z�k�y�� �•�^�_�y�� �e�h�d�Z�e�v�g�h�]�h�� ���f�•�k�p�_�\�h�]�h���� �\�g�_�k�_�g�g�y��
�f�•�g�_�j�Z�e�v�g�b�o���^�h�[�j�b�\�����1���s�_���h�^�g�Z���\�Z�`�e�b�\�Z���c���]�_�g�_�j�m�x�q�Z���^�m�f�d�Z�����s�h���k�l�Z�e�Z���g�Z�k�d�j�•�a�g�h�x���^�e�y��
�m�k�v�h�]�h���l�\�h�j�q�h�]�h���`�b�l�l�y���:�����/�����A�Z�c�d�_�\�b�q�Z�����± �^�_�j�`�Z�\�g�Z���g�_�h�[�o�•�^�g�•�k�l�v���f�Z�l�b���\���j�•�^�g�•�c���d�j�Z�€�g�•��
�j�h�a�]�Z�e�m�`�_�g�m�� �f�_�j�_�`�m�� �k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�b�o�� �^�h�k�e�•�^�g�b�o�� �k�l�Z�g�p�•�c�� �l�Z�� �i�h�e�•�\���� �m�a�Z�]�Z�e�•���� �l�Z��
�^�e�y�� �i�h�l�j�_�[�� �h�k�\�•�l�g�v�h�€�� �i�•�^�]�h�l�h�\�d�b�� �n�Z�o�•�\�p�•�\���� �a�h�d�j�_�f�Z���� �I�j�h�� �a�\�_�j�g�_�g�g�y�� �X���� �E�•�[�•�o�Z�� �^�h��
�i�j�_�f�¶�}�j-�f�•�g�•�k�l�j�Z�� �p�Z�j�k�v�d�h�€�� �J�h�k�•�€�� �I���� �H���� �<�Z�e�m�}�\�Z�� �a�� �p�v�h�]�h�� �i�j�b�\�h�^�m�� �a�]�h�^�h�f�� �i�b�k�Z�\�� �k�Z�f��
�m�q�_�g�b�c�� 

�I�h�\�_�j�g�m�\�r�b�k�v�� �g�Z���[�Z�l�v�d�•�\�s�b�g�m���� �:���� �/���� �A�Z�c�d�_�\�b�q�� �j�•�d�� �\�b�d�e�Z�^�Z�\�� �m�� �I�_�l�j�•�\�k�v�d�•�c��
�a�_�f�e�_�j�h�[�k�v�d�•�c�� �l�Z�� �e�•�k�h�\�•�c�� �Z�d�Z�^�_�f�•�€�� ���g�b�g�•���± �J�h�k�•�c�k�v�d�b�c�� �^�_�j�`�Z�\�g�b�c�� �Z�]�j�Z�j�g�b�c��
�m�g�•�\�_�j�k�b�l�_�l���± �F�K�=�:�� �•�f���� �D���� �:���� �L�b�f�•�j�y�a�}�\�Z������ �L�\�h�j�q�h�� �k�i�•�\�i�j�Z�p�x�\�Z�\�� �•�a�� �\�b�^�Z�l�g�b�f�b��
�\�q�_�g�b�f�b-�Z�]�j�Z�j�•�y�f�b�� �i�j�h�n�_�k�h�j�Z�f�b���± �1�����H���� �K�l�_�[�m�l�h�f�� �����������±1���������� �•�� �=�� �=�� �=�m�k�l�Z�\�k�h�g�h�f��
(1842�±�������������� �2�f�� �a�Z�\�^�y�q�m�}�� �a�g�Z�c�h�f�k�l�\�h�� �a�� �]�_�g�•�Z�e�v�g�b�f�� �o�•�f�•�d�h�f���� �Z�\�l�h�j�h�f�� �i�_�j�•�h�^�b�q�g�h�€��
�l�Z�[�e�b�p�•�� �o�•�f�•�q�g�b�o�� �_�e�_�f�_�g�l�•�\�� �i�j�h�n�_�k�h�j�h�f�� �>���� �1���� �F�_�g�^�_�e�}�}�\�b�f�� �����������±�������������� �I�•�a�g�•�r�_��
�:�� �/�� �A�Z�c�d�_�\�b�q�� �g�Z�a�b�\�Z�\�� �c�h�]�h�� �h�^�g�b�f�� �a�•�� �k�\�h�€�o�� �\�q�b�l�_�e�•�\���� �<�b�^�Z�l�g�•�� �a�\�b�l�y�]�b��
�>�� �1�� �F�_�g�^�_�e�}�}�\�Z�� �\�b�y�\�b�e�b�k�y�� �d�h�j�b�k�g�b�f�b�� �^�e�y�� �i�h�l�j�_�[�� �g�Z�m�d�h�\�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �\�_�^�_�g�g�y��
�\�b�k�h�d�h�_�n�_�d�l�b�\�g�h�]�h�� �k�•�e�v�k�v�d�h�]�h�� �]�h�k�i�h�^�Z�j�k�l�\�Z�� �c�� �h�k�h�[�e�b�\�h�� �a�� �i�b�l�Z�g�v�� �c�h�]�h�� �o�•�f�•�a�Z�p�•�€���� �M��
�p�v�h�f�m���a�\�¶�y�a�d�m���i�h�l�j�•�[�g�h���a�]�Z�^�Z�l�b���i�j�h�\�_�^�_�g�•���i�•�^���c�h�]�h���d�_�j�•�\�g�b�p�l�\�h�f���d�h�e�_�d�l�b�\�g�•���^�h�k�e�•�^�b��
�\�•�^�� �•�f�_�g�•�� �1�f�i�_�j�Z�l�h�j�k�v�d�h�]�h�� �<�•�e�v�g�h�]�h�� �_�d�h�g�h�f�•�q�g�h�]�h�� �l�h�\�Z�j�b�k�l�\�Z�� �a�� �i�b�l�Z�g�v�� �h�[�j�h�[�•�l�d�m��
�‰�j�m�g�l�m���l�Z���c�h�]�h���m�^�h�[�j�_�g�g�y���k�l�h�k�h�\�g�h���j�•�a�g�b�o���‰�j�m�g�l�h�\�h-�d�e�•�f�Z�l�b�q�g�b�o���m�f�h�\���d�j�Z�€�g�b���m����������-
���������� �j�j���� �O�h�q�Z�� �\�h�g�b�� �g�_�� �[�m�e�b�� �\�^�Z�e�b�f�b���� �g�_�� �\�b�i�j�Z�\�^�Z�e�b�� �h�q�•�d�m�\�Z�g�h�]�h�� �_�n�_�d�l�m�� �\�•�^��
�\�g�_�k�_�g�b�o�� �f�•�g�_�j�Z�e�v�g�b�o�� �^�h�[�j�b�\���� �h�^�g�Z�d���� �a�Z�� �k�e�h�\�Z�f�b �<���� �<���� �<�•�g�_�j�Z���� �k�l�Z�e�b�� �i�_�j�r�h�x��
�k�i�j�h�[�h�x�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �l�h�q�g�b�o�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�b�o�� �f�_�l�h�^�•�\�� �i�j�b�j�h�^�h�a�g�Z�\�k�l�\�Z�� �^�e�y��
�i�•�^�g�y�l�l�y�� �i�j�h�^�m�d�l�b�\�g�h�k�l�•�� �e�Z�g�•�\���� �M�i�_�j�r�_�� �[�m�\�� �\�b�d�h�j�b�k�l�Z�g�b�c�� �•�� �i�•�^�o�•�^�� �\�_�^�_�g�g�y��
�_�d�k�i�_�j�b�f�_�g�l�Z�l�h�j�k�l�\�Z�� �y�d�� �h�j�]�Z�g�•�a�Z�p�•�c�g�h�€�� �n�h�j�f�b�� �k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�h�€�� �^�h�k�e�•�^�g�h�€��
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�k�i�j�Z�\�b���� �/�� �\�k�•�� �i�•�^�k�l�Z�\�b�� �\�\�Z�`�Z�l�b���� �s�h�� �d�h�g�p�_�i�l�m�Z�e�v�g�h�� �•�^�_�x�� �d�h�e�_�d�l�b�\�g�b�o�� �^�h�k�e�•�^�•�\�� �y�d��
�l�Z�d�b�o�����:�����/�����A�Z�c�d�_�\�b�q���©�i�•�^�o�h�i�b�\�ª���k�Z�f�_���\�•�^���l�b�o�����s�h���i�j�h�\�•�\���>�����1�����F�_�g�^�_�e�}�}�\�� 

�G�Z�� �f�h�}�� �i�_�j�_�d�h�g�Z�g�g�y���� �f�h�`�g�Z�� �k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �^�h�� �d�h�]�h�j�l�b�� �\�b�^�Z�l�g�b�o�� �m�q�b�l�_�e�•�\��
�:���� �/���� �A�Z�c�d�_�\�b�q�Z���� �\�� �q�Z�k�l�b�g�•�� �j�h�a�m�f�•�g�g�y�� �f�•�k�p�y�� �c�� �j�h�e�•�� �n�•�a�•�h�e�h�]�•�€�� �j�h�k�e�b�g�� �^�e�y�� �i�h�l�j�_�[��
�Z�]�j�h�g�h�f�•�€���� �g�Z�e�_�`�b�l�v�� �a�Z�k�g�h�\�g�b�d�� �\�•�l�q�b�a�g�y�g�h�€�� �r�d�h�e�b�� �p�v�h�]�h�� �g�Z�i�j�y�f�m���� �j�h�a�j�h�[�g�b�d��
�l�_�h�j�_�l�b�q�g�b�o�� �•�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�b�o�� �h�k�g�h�\�� �n�h�l�h�k�b�g�l�_�a�m�� �\�� �i�h�}�^�g�Z�g�g�•�� �•�a�� �a�Z�d�h�g�h�f��
�a�[�_�j�_�`�_�g�g�y�� �_�g�_�j�]�•�€�� �l�Z�� �h�[�‰�j�m�g�l�m�\�Z�g�g�•�� �}�^�g�h�k�l�•�� �•�� �a�\�¶�y�a�d�m�� �`�b�\�h�€�� �l�Z�� �g�_�`�b�\�h�€�� �f�Z�l�_�j�•�€�� �\��
�i�j�h�p�_�k�•���d�j�m�]�h�h�[�•�]�m�� �j�_�q�h�\�b�g�� �•���_�g�_�j�]�•�€�� �\�� �i�j�b�j�h�^�•���� �Z���l�Z�d�h�`���j�h�a�j�h�[�g�b�d���i�b�l�Z�g�g�y���\�h�^�g�h�]�h��
�l�Z�� �f�•�g�_�j�Z�e�v�g�h�]�h�� �`�b�\�e�_�g�g�y�� �j�h�k�e�b�g�� �•�� �h�d�m�e�v�l�m�j�x�\�Z�g�g�y�� �j�h�k�e�b�g�� �m�� �r�l�m�q�g�b�o�� �‰�j�m�g�l�Z�o����
�q�e�_�g-�d�h�j�_�k�i�h�g�^�_�g�l�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�a�v�d�h�€�� �1�f�i�_�j�Z�l�h�j�k�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d�� �l�Z�� �[�Z�]�Z�l�v�h�o��
�g�Z�m�d�h�\�b�o �•�� �]�j�h�f�Z�^�k�v�d�b�o�� �l�h�\�Z�j�b�k�l�\���± �i�j �h�n�_�k�h�j�� �D�� �:�� �L�b�f�•�j�y�a�}�\�� �����������±1920). 
�A�Z�d�•�g�q�b�\�r�b�� �y�d�� �\�•�e�v�g�b�c�� �k�e�m�o�Z�q�� �\�� ���������� �j���� �1�f�i�_�j�Z�l�h�j�k�v�d�b�c�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�a�v�d�b�c��
�m�g�•�\�_�j�k�b�l�_�l���� �D���� �:���� �L�b�f�•�j�y�a�}�\�� �i�j�Z�p�x�\�Z�\�� �a�Z�� �d�h�j�^�h�g�h�f�� �m�� �i�j�h�\�•�^�g�b�o�� �g�•�f�_�p�v�d�b�o�� �•��
�n�j�Z�g�p�m�a�v�d�b�o�� �g�Z�m�d�h�\�h-�h�k�\�•�l�g�•�o�� �p�_�g�l�j�Z�o���� �K�l�Z�\���m�q�g�_�f�� �a�g�Z�f�_�g�b�l�h�]�h�� �n�j�Z�g�p�m�a�v�d�h�]�h��
�\�q�_�g�h�]�h-�Z�]�j�h�o�•�f�•�d�Z���� �h�j�]�Z�g�•�a�Z�l�h�j�Z�� �i�_�j�r�h�€�� �k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�h�€�� �^�h�k�e�•�^�g�h�€�� �k�l�Z�g�p�•�€�� �m��
�k�\�•�l�•���� �Z�d�Z�^�_�f�•�d�Z�� �I�Z�j�b�a�v�d�h�€�� �Z�d�Z�^�_�f�•�€�� �g�Z�m�d�� �@��-�;���� �;�m�k�k�_�g�]�h�� �����������±�������������� �I�•�k�e�y��
�i�h�\�_�j�g�_�g�g�y���m�������������j�����•���a�Z�o�b�k�l�m���^�b�k�_�j�l�Z�p�•�€���i�j�b�a�g�Z�q�_�g�b�c���i�j�h�n�_�k�h�j�h�f���a���d�m�j�k�m���[�h�l�Z�g�•�d�b��
�I�_�l�j�h�\�k�v�d�h�€���a�_�f�e�_�j�h�[�k�v�d�h�€���l�Z���e�•�k�h�\�h�€���Z�d�Z�^�_�f�•�€�����M���p�_�c���q�Z�k���•���i�_�j�_�l�g�m�e�b�k�y���l�\�h�j�q�•���r�e�y�o�b��
�A�Z�c�d�_�\�b�q�Z���•���L�b�f�•�j�y�a�}�\�Z�� 

�Y�d�� �•�� �D�� �:�� �L�b�f�•�j�y�a�}�\�� ���y�d�h�]�h�� �:�� �<�� �F�Z�g�h�j�b�d�� �g�Z�a�b�\�Z�}�� �h�k�g�h�\�h�i�h�e�h�`�g�b�d�h�f��
�g�Z�m�d�h�\�h�]�h�� �a�_�f�e�_�j�h�[�k�l�\�Z������ �j�Z�p�•�h�g�Z�e�v�g�_�� �]�h�k�i�h�^�Z�j�x�\�Z�g�g�y�� �g�Z�� �a�_�f�e�•�� �:�� �/�� �A�Z�c�d�_�\�b�q��
�\�[�Z�q�Z�\�� �m�� �\�i�j�h�\�Z�^�`�_�g�g�•�� �^�h�k�y�]�g�_�g�v�� �•�� �a�g�Z�g�v�� �n�•�a�•�h�e�h�]�•�€�� �j�h�k�e�b�g�� �l�Z�� �Z�]�j�h�o�•�f�•�€���� �I�j�Z�p�•��
�D�� �:�� �L�b�f�•�j�y�a�}�\�Z�� �r�b�j�h�d�h�� �^�j�m�d�m�\�Z�e�b�� �� �y�d�� �h�d�j�_�f�b�f�b�� �\�b�^�Z�g�g�y�f�b�� ���g�Z�i�j�b�d�e�Z�^���� �©�>�_�y�d�•��
�h�k�g�h�\�g�•�� �a�Z�\�^�Z�g�g�y�� �k�m�q�Z�k�g�h�]�h�� �i�j�b�j�h�^�h�a�g�Z�\�k�l�\�Z�ª�� ���F�h�k�d�\�Z���� �������������� �©�@�b�l�l�y�� �j�h�k�e�b�g�ª��
���F�h�k�d�\�Z���� ���������������� �l�Z�d�� �•�� �m�� �\�b�]�e�y�^�•�� ����-�l�h�f�g�h�€�� �a�[�•�j�d�b�� �i�j�Z�p�v�� ���F�h�k�d�\�Z���� ���������±1940). 
�<�b�^�Z�\�Z�e�b�� �€�o�� �•�� �\�� �M�d�j�Z�€�g�•���± �©�<�b�[�j�Z�g�•�� �l�\�h�j�b�ª�� ���D�b�€�\-�O�Z�j�d�•�\���� ���������±�������������� �C�h�]�h�� �•�f�¶�y�� �•��
�k�v�h�]�h�^�g�•�� �\�� �g�Z�a�\�Z�o�� �\�m�e�b�p�v�� �D�b�}�\�Z���� �>�g�•�i�j�Z���� �E�v�\�h�\�Z���� �O�Z�j�d�h�\�Z���� �A�Z�i�h�j�•�`�`�y���� �M�`�]�h�j�h�^�Z����
�<�•�g�g�b�p�•���� �E�m�]�Z�g�k�v�d�Z�� �l�Z�� �•�g�r�b�o�� �f�•�k�l�����<�•�^�h�f�h�k�l�•�� �i�j�h�� �g�v�h�]�h�� �i�h�k�l�•�c�g�h�� �\�f�•�s�m�\�Z�e�b�� �\��
�©�M�d�j�Z�€�g�k�v�d�•�c���j�Z�^�y�g�k�v�d�•�c���_�g�p�b�d�e�h�i�_�^�•�€�ª�����I�h�r�Z�g�h�\�m�\�Z�e�b���D�����:�����L�b�f�•�j�y�a�}�\�Z���•���i�j�b���`�b�l�l�•����
�A�Z�� �j�_�d�h�f�_�g�^�Z�p�•�}�x�� �:�� �/�� �A�Z�c�d�_�\�b�q�Z�� �J�Z�^�Z�� �1�f�i�_�j�Z�l�h�j�k�v�d�h�]�h�� �O�Z�j�d�•�\�k�v�d�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m��
�h�[�j�Z�e�Z�� �c�h�]�h�� �i�h�q�_�k�g�b�f�� �q�e�_�g�h�f�� ���i�j�h�n�_�k�h�j�h�f���� �^�h�� ����-�j�•�q�q�y�� �Y�d�� �\�^�Z�e�h�k�y�� �\�k�l�Z�g�h�\�b�l�b����
�l�_�-̀�l�Z�d�b�� �a�j�h�[�b�\�� �•�� �D�b�€�\�k�v�d�b�c�� �i�h�e�•�l�_�o�g�•�q�g�b�c�� �•�g�k�l�b�l�m�l�� �•�f�i�_�j�Z�l�h�j�Z�� �H�e�_�d�k�Z�g�^�j�Z�� �1�1�� �m��
�����������j�����:�� �/�� �A�Z�c�d�_�\�b�q�����y�d���•���D�����:�����L�b�f�•�j�y�a�}�\�����i�j�b�c�g�y�\���j�Z�^�y�g�k�v�d�m���\�e�Z�^�m�����:���i�•�k�e�y���k�f�_�j�l�•��
�D�� �:�� �L�b�f�•�j�y�a�}�\�Z���\���M�K�J�J���c�h�]�h���•�f�_�g�_�f���g�Z�a�\�Z�g�h���q�b�k�e�_�g�g�•���g�Z�\�q�Z�e�v�g�•���a�Z�d�e�Z�^�b���Z�]�j�Z�j�g�h�]�h��
�i�j�h�n�•�e�x�����\���y�d�b�o���]�h�l�m�\�Z�e�b���i�h���j�h�a�j�h�[�e�_�g�•�c���:�����/�����A�Z�c�d�_�\�b�q�_�f���i�j�h�]�j�Z�f�•���g�Z�\�q�Z�g�g�y�� 

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

�H�l�h�`�� �i�j�b�d�e�Z�^�� �:���� �/���� �A�Z�c�d�_�\�b�q�Z�� �^�h�\�h�^�b�l�v���± �s�h�[�� �k�l�Z�l�b�� �\�b�a�g�Z�q�g�b�f�� �n�Z�o�•�\�p�_�f��
�k�\�h�}�€�� �k�i�j�Z�\�b�� �l�Z���� �l�b�f�� �i�Z�q�_���� �i�_�^�Z�]�h�]�h�f�� �i�h�l�j�•�[�g�•���� �d�j�•�f�� �i�j�b�j�h�^�g�v�h�]�h�� �l�Z�e�Z�g�l�m����
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�i�h�f�g�h�`�_�g�h�]�h���g�Z���i�h�k�l�•�c�g�_���k�Z�f�h�\�^�h�k�d�h�g�Z�e�_�g�g�y�����s�_���c���^�h�k�l�h�c�g�•���g�Z�k�l�Z�\�g�b�d�b���Z�[�h���\�q�b�l�_�e�•��
�± �\�b�a�g�Z�g�•���Z�\�l�h�j�b�l�_�l�b���m���k�\�h�€�c���p�Z�j�b�g�•���a�g�Z�g�v�����H�l�j�b�f�Z�\�r�b���]�•�^�g�m���i�h�q�Z�l�d�h�\�m�����k�_�j�_�^�g�x���l�Z��
�\�b�s�m�� �h�k�\�•�l�m���� �\�b�y�\�b�\�r�b�� �k�o�b�e�v�g�•�k�l�v�� �^�h�� �^�h�k�e�•�^�g�b�p�v�d�h�€�� �l�Z �i�_�^�Z�]�h�]�•�q�g�h�€�� �^�•�y�e�v�g�h�k�l�•���� �\�•�g��
�a�Z�d�j�•�i�e�x�}�� �€�o�� �a�� �h�^�g�h�]�h�� �[�h�d�m���� �Z�� �a�� �•�g�r�h�]�h���± �i�j�b�f�g�h�`�m�}�� �m�� �i�j�h�\�•�^�g�b�o�� �g�Z�m�d�h�\�h-�h�k�\�•�l�g�•�o��
�p�_�g�l�j�Z�o�� �/�\�j�h�i�b���� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �i�j�Z�p�x�x�q�b�� �a�� �\�b�^�Z�l�g�b�f�b�� �n�Z�o�•�\�p�y�f�b�� �\�•�^�i�h�\�•�^�g�b�o��
�]�Z�e�m�a�_�c���� �I�•�k�e�y�� �i�h�\�_�j�g�_�g�g�y�� �g�Z�� �;�Z�l�v�d�•�\�s�b�g�m�� �\�i�j�h�\�Z�^�`�m�}�� �g�h�\�•�l�g�•�� �a�g�Z�g�g�y�� �l�Z�� �\�f�•�g�g�y�� �\��
�h�k�\�•�l�g�•�c���i�j�h�p�_�k���i�•�^�]�h�l�h�\�d�b���n�Z�o�•�\�p�•�\�����;�Z�]�Z�l�h���\���q�h�f�m���a�Z�\�^�y�q�m�x�q�b���k�Z�f�_���:�����/�����A�Z�c�d�_�\�b�q�m��
�k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�Z�� �^�h�k�e�•�^�g�Z�� �k�i�j�Z�\�Z�� �\�b�h�d�j�_�f�b�e�Z�k�y�� �a�� �e�h�g�Z�� �\�b�s�h�€�� �Z�]�j�h�g�h�f�•�q�g�h�€��
�h�k�\�•�l�b�� �\�� �h�d�j�_�f�m�� �]�Z�e�m�a�v�� �d�m�e�v�l�m�j�b�� �g�Z�p�•�€�� �l�Z�� �k�m�q�Z�k�g�h�]�h�� �i�j�b�j�h�^�h�a�g�Z�\�k�l�\�Z���� �<�•�g�� �a�Z�d�e�Z�\��
�l�_�h�j�_�l�b�d�h-�f�_�l�h�^�h�e�h�]�•�q�g�•�� �l�Z�� �h�j�]�Z�g�•�a�Z�p�•�c�g�•�� �h�k�g�h�\�b�� �l�_�i�_�j�•�r�g�v�h�€�� �Z�]�j�Z�j�g�h�€�� �Z�d�Z�^�_�f�•�q�g�h�€��
�g�Z�m�d�b���y�d���]�Z�e�m�a�•���a�g�Z�g�v���l�Z���h�j�]�Z�g�•�a�Z�p�•�€���\���M�d�j�Z�€�g�•�����M�g�•�d�Z�e�v�g�•���r�d�h�e�b�����s�h���€�o���:�����/�����A�Z�c�d�_�\�b�q��
�k�l�\�h�j�b�\�� �m�� �j�h�k�e�b�g�g�b�p�l�\�•���� �k�_�e�_�d�p�•�€���� �Z�]�j�h�o�•�f�•�€���� �a�Z�]�Z�e�v�g�h�f�m�� �a�_�f�e�_�j�h�[�k�l�\�•����
�d�h�j�f�h�\�b�j�h�[�g�b�p�l�\�•�� �l�h�s�h���� �q�_�j�_�a�� �c�h�]�h�� �m�q�g�•�\�� �l�Z�� �i�h�k�e�•�^�h�\�g�b�d�•�\�� �i�j�h�^�h�\�`�m�x�l�v��
�j�_�i�j�_�a�_�g�l�m�\�Z�l�b���M�d�j�Z�€�g�m���g�Z���k�\�•�l�h�\�h�f�m���j�•�\�g�•�����D�h�g�p�_�i�l�m�Z�e�v�g�•���i�•�^�o�h�^�b���p�v�h�]�h���\�b�^�Z�l�g�h�]�h��
�g�Z�m�d�h�\�p�y���� �a�h�d�j�_�f�Z���� �^�h�� �i�•�^�]�h�l�h�\�d�b�� �Z�]�j�h�g�h�f�•�\�� �\�b�d�h�j�b�k�l�h�\�m�x�l�v�� �m�� �\�•�l�q�b�a�g�y�g�h�f�m��
�g�Z�\�q�Z�e�v�g�h�f�m���i�j�h�p�_�k�•���^�h���k�v�h�]�h�^�g�•�� 
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�E�_�h�� �D�_�k�l�_�g�[�_�j�]���± �\�•�^�h�f�b�c�� �g�•�f�_�p�v�d�b�c�� �i�_�^�Z�]�h�]���� �f�b�l�_�p�v�� �•�� �i�h�e�•�l�b�q�g�b�c�� �^�•�y�q����
�j�Z�^�g�b�d�� �I�j�m�k�v�d�h�]�h�� �f�•�g�•�k�l�_�j�k�l�\�Z�� �g�Z�m�d�b���� �f�b�k�l�_�p�l�\�Z�� �l�Z�� �g�Z�j�h�^�g�h�€�� �h�k�\�•�l�b���� �h�q�•�e�v�g�b�d��
�j�_�n�h�j�f�b���m�� �]�Z�e�m�a�•�� �a�Z�]�Z�e�v�g�h�€�� �l�Z�� �i�j�h�n�_�k�•�c�g�h�€�� �f�m�a�b�q�g�h�€�� �h�k�\�•�l�b�� �\�� �I�j�m�k�•�€�� ���m�\�•�c�r�e�Z�� �\��
�•�k�l�h�j�•�x�� �i�•�^�� �g�Z�a�\�h�x�� �©�J�_�n�h�j�f�Z�� �D�_�k�l�_�g�[�_�j�]�Z�ª������ �i�j�h�n�_�k�h�j�� �;�_�j�e�•�g�k�v�d�h�€�� �\�b�s�h�€�� �r�d�h�e�b��
�f�m�a�b�d�b���� �a�Z�k�g�h�\�g�b�d�� �l�Z�� �i�_�j�r�b�c�� �i�j�_�a�b�^�_�g�l�� �F�•�`�g�Z�j�h�^�g�h�]�h�� �l�h�\�Z�j�b�k�l�\�Z�� �f�m�a�b�q�g�h�€�� �h�k�\�•�l�b��
���,�6�0�(���� �i�j�b�� �F�•�`�g�Z�j�h�^�g�•�c�� �f�m�a�b�q�g�•�c���j�Z�^�•�� �X�G�?�K�D�H���� �<�•�g�� �}�� �n�m�g�^�Z�l�h�j�h�f�� �f�m�a�b�q�g�h�€��
�i�_�^�Z�]�h�]�•�d�b�� �\�� �G�•�f�_�q�q�b�g�•���� �E�_�h�� �D�_�k�l�_�g�[�_�j�]�� �k�l�\�h�j�b�\�� �f�h�^�_�e�v�� �f�m�a�b�q�g�h�€�� �h�k�\�•�l�b���� �s�h��
�h�o�h�i�b�e�Z�� �m�k�•�� �e�Z�g�d�b���� �\�•�^�� �^�b�l�y�q�h�]�h�� �k�Z�^�d�Z�� �^�h�� �m�g�•�\�_�j�k�b�l�_�l�m���� �l�Z�� �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y�� �\�� �p�•�c��
�d�j�Z�€�g�•�� �^�h�l�_�i�_�j���� �A�Z�\�^�y�d�b�� �a�m�k�b�e�e�y�f�� �i�_�^�Z�]�h�]�Z�� �f�m�a�b�q�g�_�� �\�b�o�h�\�Z�g�g�y�� �k�l�Z�e�h�� �k�d�e�Z�^�g�b�d�h�f��
�^�_�j�`�Z�\�g�h�€�� �h�k�\�•�l�g�v�h�€�� �i�h�e�•�l�b�d�b���� �k�l�Z�l�m�k�� �m�q�b�l�_�e�y�� �f�m�a�b�d�b�� �\�� �r�d�h�e�•�� �[�m�\�� �i�j�b�j�•�\�g�y�g�b�c�� �^�h��
�\�b�d�e�Z�^�Z�q�Z�� �]�•�f�g�Z�a�•�€���� �m�� �a�Z�d�e�Z�^�Z�o�� �\�b�s�h�€�� �h�k�\�•�l�b�� �G�•�f�_�q�q�b�g�b�� �\�•�^�d�j�b�l�h�� �n�Z�d�m�e�v�l�_�l�b�� �^�e�y��
�i�•�^�]�h�l�h�\�d�b�� �\�q�b�l�_�e�•�\�� �f�m�a�b�d�b���� �m�� �d�j�Z�€�g�•�� �i�h�q�Z�e�b�� �n�m�g�d�p�•�h�g�m�\�Z�l�b�� �d�h�f�m�g�Z�e�v�g�•�� �f�m�a�b�q�g�•��
�r�d�h�e�b���� 

�A�Z�d�h�g�h�f�•�j�g�h���� �s�h�� �i�_�^�Z�]�h�]�•�q�g�Z�� �k�i�Z�^�s�b�g�Z�� �E�_�h�� �D�_�k�l�_�g�[�_�j�]�Z�� �k�l�Z�e�Z�� �i�j�_�^�f�_�l�h�f��
�^�h�k�e�•�^�`�_�g�g�y�� �i�_�j�_�^�m�k�•�f�� �g�•�f�_�p�v�d�b�o�� �g�Z�m�d�h�\�p�•�\���� �Z�� �k�Z�f�_���� �=���� �;�Z�l�_�e�y�� ���*���� �%�D�W�H�O���� �>���@����
�O�� �<�_�l�l�_�j�Z�� ���+���9�H�W�W�H�U���� �>���@���� �<���� �=�j�x�g�Z�� ���:���� �*�U�X�K�Q���� �>������ ���@���� �D���� �?�j�_�g�n�h�j�l�Z�� ���.���� �?�K�U�H�Q�I�R�U�W�K����
�>���@���� �;���� �E�x�}�� ���<���� �/�•�K�H���� �>���@���� �:��-�O���� �J�h�^�_-�X�o�l�_�j�g�� ���$��-�&�K���� �5�K�R�G�H-�-�•�F�K�W�H�U�Q���� �>���@���l�Z��
�•�g�� �I�_�^�Z�]�h�]�•�q�g�•���•�^�_�€���\�q�_�g�h�]�h���a�g�Z�c�r�e�b���\�•�^�h�[�j�Z�`�_�g�g�y���•���\���i�j�Z�p�y�o���i�h�e�v�k�v�d�h�]�h���^�h�k�e�•�^�g�b�d�Z��
�Y�� �D�Z�q�b�g�k�v�d�h�]�h�� ���-�� �&�K�D�F�L���V�N�L���� �>���@���� �L�\�h�j�q�•�k�l�v�� �i�_�^�Z�]�h�]�Z�� �l�Z�d�h�`�� �k�l�m�^�•�x�x�l�v�� �l�Z��
�i�h�i�m�e�y�j�b�a�m�x�l�v���i�j�_�^�k�l�Z�\�g�b�d�b���F�•�`�g�Z�j�h�^�g�h�]�h���l�h�\�Z�j�b�k�l�\�Z���E�_�h���D�_�k�l�_�g�[�_�j�]�Z�����,�.�*���� �>���@����
�y�d�_�� �h�q�h�e�x�}�� �i�j�h�n�_�k�h�j���� �^�h�d�l�h�j�� �g�Z�m�d���� �^�b�j�_�d�l�h�j�� �1�g�k�l�b�l�m�l�m�� �f�b�k�l�_�p�l�\�Z���� �f�m�a�b�d�b�� �l�Z�� �f�_�^�•�Z��
�I�_�^�Z�]�h�]�•�q�g�h�€�� �\�b�s�h�€�� �r�d�h�e�b�� �\�� �f�� �O�Z�c�^�_�e�v�[�_�j�]�� ���G�•�f�_�q�q�b�g�Z���� �X�� �H�[�_�j�r�f�•�^�l��
(J. �2�E�H�U�V�F�K�P�L�G�W������ �I�j�b�g�Z�]�•�^�g�h���a�Z�a�g�Z�q�b�f�h���� �s�h���i�h�k�l�Z�l�v���E�_�h���D�_�k�l�_�g�[�_�j�]�Z���l�Z���c�h�]�h���\�g�_�k�h�d��
�m�� �j�h�a�\�b�l�h�d�� �_�\�j�h�i�_�c�k�v�d�h�€�� �f�m�a�b�q�g�h�€�� �h�k�\�•�l�b�� �f�Z�e�h�\�•�^�h�f�•�� �\�� �M�d�j�Z�€�g�•���� �l�h�`�� �m�� �i�j�Z�p�y�o��
�m�d�j�Z�€�g�k�v�d�b�o���^�h�k�e�•�^�g�b�d�•�\���•�f�¶�y���i�_�^�Z�]�h�]�Z���n�Z�d�l�b�q�g�h���g�_���a�]�Z�^�m�}�l�v�k�y���� 
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�F�?�L�H�>�H�E�H�=�1�Q�G�1���G�H�<�:�P�1�2 

�G�Z���i�h�q�Z�l�d�m����������-�o���n�j�Z�g�p�m�a�v�d�b�c���^�h�k�e�•�^�g�b�d���N�����E�_�`�_�g�����J�K�L�O�L�S�S�H���/�H�M�H�X�Q�H�����a�Z�y�\�b�\����
�s�h�� �[�•�h�]�j�Z�n�•�y�� �•�� �Z�\�l�h�[�•�h�]�j�Z�n�•�y���± �p�_�� �j�_�n�_�j�_�g�l�g�•�� �l�_�d�k�l�b���� �y�d�� �g�Z�m�d�h�\�b�c�� �Z�[�h�� �•�k�l�h�j�b�q�g�b�c��
�^�b�k�d�m�j�k���� �\�h�g�b�� �g�Z�^�Z�x�l�v�� �•�g�n�h�j�f�Z�p�•�x�� �i�j�h�� �a�h�\�g�•�r�g�x�� �s�h�^�h�� �l�_�d�k�l�m�� �©�j�_�Z�e�v�g�•�k�l�v�ª���� �h�l�`�_��
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�i�_�j�_�\�•�j�y�x�l�v�k�y���� �2�o�g�y�� �f�_�l�Z�� �g�_�� �e�b�r�_�� �i�j�Z�\�^�b�\�•�k�l�v���� �Z�e�_�� �i�h�^�•�[�g�•�k�l�v �^�h �k�v�h�]�h�^�_�g�g�y���� �G�_��
�©�_�n�_�d�l�� �j�_�Z�e�v�g�h�]�h�ª���� �Z�� �h�[�j�Z�a�� �j�_�Z�e�v�g�h�]�h�� �>������ �k���� �����@���� �A�Z�� �\�b�a�g�Z�q�_�g�g�y�f�� �E�_�`�_�g�Z����
�Z�\�l�h�[�•�h�]�j�Z�n�•�y�� �í�� �p�_�� �©�j�_�l�j�h�k�i�_�d�l�b�\�g�Z�� �j�h�a�i�h�\�•�^�v�� �i�j�h�a�h�x�� �i�_�\�g�h�€�� �j�_�Z�e�v�g�h�€�� �e�x�^�b�g�b�� �i�j�h��
�\�e�Z�k�g�_�� �[�m�l�l�y���� �a�� �h�k�h�[�e�b�\�b�f�� �Z�d�p�_�g�l�h�f�� �g�Z�� �k�\�h�}�� �•�g�^�b�\�•�^�m�Z�e�v�g�_�� �`�b�l�l�y���� �a�h�d�j�_�f�Z���� �g�Z��
�•�k�l�h�j�•�x���k�\�h�}�€���h�k�h�[�b�k�l�h�k�l�•�ª���>�������k���������@���� 

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

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

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

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

�1�<�:�G���L�D�:�Q�?�G�D�H���± �I�?�>�:�=�H�=-�G�H�<�:�L�H�J���� 
�H�J�=�:�G�1�A�:�L�H�J���R�D�1�E�V�G�B�P�L�<�: 

�F�Z�l�_�j�•�Z�e�Z�f�b�� �^�e�y�� �[�•�h�]�j�Z�n�•�€�� �1�\�Z�g�Z�� �=�m�j�h�\�b�q�Z�� �L�d�Z�q�_�g�d�Z�� ����������-1994) �± �i�_�^�Z�]�h�]�Z���± 
�g�h�\�Z�l�h�j�Z���� �=�_�j�h�y�� �K�h�p�•�Z�e�•�k�l�b�q�g�h�€�� �I�j�Z�p�•���� �a�Z�k�e�m�`�_�g�h�]�h�� �m�q�b�l�_�e�y�� �M�J�K�J���� �d�Z�g�^�b�^�Z�l�Z��
�i�_�^�Z�]�h�]�•�q�g�b�o�� �g�Z�m�d���� �^�h�p�_�g�l�Z���� �^�b�j�_�d�l�h�j�Z�� �Z�\�l�h�j�k�v�d�h�€�� �;�h�]�^�Z�g�•�\�k�v�d�h�€�� �k�_�j�_�^�g�v�h�€�� �r�d�h�e�b��
(1944-������������ �}�� �\�•�^�a�g�Z�d�b�� �l�Z�� �g�Z�]�h�j�h�^�b���� �s�h�^�_�g�g�b�d�b���� �k�•�f�_�c�g�•�� �Z�j�o�•�\�b���� �e�b�k�l�b���� �Z�\�l�h�[�•�h�]�j�Z�n�•�€����
�d�g�b�]�b�� �•�� �q�b�k�e�_�g�g�•�� �k�l�Z�l�l�•���� �f�Z�l�_�j�•�Z�e�b�� �d�h�g�n�_�j�_�g�p�•�c�� �j�•�a�g�b�o�� �j�•�\�g�•�\���� �q�b�k�e�_�g�g�•�� �k�i�h�]�Z�^�b�� �l�Z��
�k�\�•�l�e�b�g�b���� �y�d�•�� �a�[�_�j�•�]�Z�x�l�v�k�y�� �\�� �f�m�a�_�€�� �c�h�]�h�� �•�f�_�g�•�� �l�h�s�h���� �G�Z�]�h�j�h�^�b���� �h�j�^�_�g�� �©�Q�_�j�\�h�g�Z�� �A�•�j�d�Z�ª��
�����������j������ �•�� �f�_�^�Z�e�v�� �©�I�Z�j�l�b�a�Z�g�� �<�•�l�q�b�a�g�y�g�h�€�� �\�•�c�g�b�ª�� �1�1�� �k�l�m�i�_�g�y�� �����������j������ �a�Z�k�\�•�^�q�m�x�l�v�� �c�h�]�h��
�m�q�Z�k�l�v�� �m�� �i�Z�j�l�b�a�Z�g�k�v�d�h�f�m�� �j�m�k�•���± �m�� �i�_�j�•�h�^�� �>�j�m�]�h�€�� �k�\�•�l�h�\�h�€�� �\�•�c�g�b�� �\�•�g�� �[�m�\�� �q�e�_�g�h�f��
�i�•�^�i�•�e�v�g�h-�^�b�\�_�j�k�•�c�g�h�€�� �]�j�m�i�b�� �•�f���� �;�h�]�^�Z�g�Z�� �O�f�_�e�v�g�b�p�v�d�h�]�h���� �A�� �Z�\�l�h�[�•�h�]�j�Z�n�•�€�� �� �^�•�a�g�Z�}�f�h�k�y����
�s�h�� �L�d�Z�q�_�g�d�h�� ���������� �j�h�d�m�� �g�Z�\�q�Z�\�k�y�� �g�Z�� �j�h�[�•�l�g�b�q�h�f�m�� �n�Z�d�m�e�v�l�_�l�•�� �D�•�j�h�\�h�]�j�Z�^�k�v�d�h�]�h��
�i�_�^�Z�]�h�]�•�q�g�h�]�h�� �•�g�k�l�b�l�m�l�m���� �i�j�Z�p�x�\�Z�\�� �e�Z�[�h�j�Z�g�l�h�f�� �g�Z�� �d�Z�n�_�^�j�•�� �n�•�a�b�d�b�� �•�� �\�b�d�e�Z�^�Z�\�� �n�•�a�b�d�m�� �m��
�\�_�q�•�j�g�•�c���r�d�h�e�•�����M�������������j�����[�m�\���i�j�b�a�g�Z�q�_�g�b�c���^�b�j�_�d�l�h�j�h�f���;�h�]�^�Z�g�•�\�k�v�d�h�€���k�_�j�_�^�g�v�h�€���r�d�h�e�b����
�Z�� �\�`�_�� ���������� �j�h�d�m�� �c�h�]�h�� �[�m�e�h�� �h�[�j�Z�g�h�� �g�Z�m�d�h�\�b�f�� �d�h�j�_�k�i�h�g�^�_�g�l�h�f�� �G�Z�m�d�h�\�h-�^�h�k�e�•�^�g�h�]�h��
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�`�b�l�l�y���� �k�d�•�e�v�d�b�� �k�Z�f�Z�� �c�h�]�h�� �h�i�h�\�•�^�Z�}���� �h�i�b�k�m�}���� �i�j�b�d�j�Z�r�Z�}�� �q�b�� �l�h�� �^�j�Z�f�Z�l�b�a�m�}���� �^�_�s�h��
�a�Z�f�h�\�q�m�}���Z�[�h�����g�Z�\�i�Z�d�b�����g�Z���q�h�f�m�k�v���g�Z�]�h�e�h�r�m�}�����H�l�`�_�����`�b�l�l�y���e�x�^�b�g�b�����€�€���`�b�l�l�}�\�Z���•�k�l�h�j�•�y��
���O�L�I�H���Z�U�L�W�L�Q�J�����k�l�Z�}���l�Z�d�b�f�����y�d�b�f���c�h�]�h���m�y�\�e�y�}���k�m�[�¶�}�d�l���q�b���h�[�¶�}�d�l���h�i�h�\�•�^�•�� 
 

�G�� �F�� �D�h�e�y�^�Z 

�I�?�>�:�=�H�=�1�Q�G�: �;�1�H�=�J�:�N�1�D�: �< �>�1�Y�E�V�G�H�K�L�1  
�G�:�M�D�H�<�H-�>�H�K�E�1�>�G�H�=�H �P�?�G�L�J�M �I�?�>�:�=�H�=�1�Q�G�H�=�H �D�J�:�/�A�G�:�<�K�L�<�: 

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

�G�Z�m�d�h�\�Z �[�•�h�]�j�Z�n�•�y�� �[�•�h�]�j�Z�n�•�q�g�• �^�h�k�e�•�^�`�_�g�g�y�� �[�•�h�]�j�Z�n�•�d�Z �y�d �©�k�n�_�j�Z �g�Z�m�d�h�\�h�€ �l�Z 
�e�•�l�_�j�Z�l�m�j�g�h�€ �l�\�h�j�q�h�k�l�•�� �\�b�^�Z�\�g�b�q�h-�•�g�n�h�j�f�Z�p�•�c�g�h�€ �j�h�[�h�l�b�� �q�Z�k�l�b�g�Z �\�•�l�q�b�a�g�y�g�h�€ 
�]�m�f�Z�g�•�l�Z�j�g�h�€ �d�m�e�v�l�m�j�b�ª [2, �k�� 129], �i�_�^�Z�]�h�]�•�q�g�Z �[�•�h�]�j�Z�n�•�d�Z �± �h�^�b�g �•�a �g�Z�i�j�y�f�•�\ 
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�^�•�y�e�v�g�h�k�l�• �G�Z�m�d�h�\�h-�^�h�k�e�•�^�g�h�]�h �p�_�g�l�j�m �i�_�^�Z�]�h�]�•�q�g�h�]�h �d�j�Z�}�a�g�Z�\�k�l�\�Z �i�h�^�\�•�c�g�h�]�h 
�i�•�^�i�h�j�y�^�d�m�\�Z�g�g�y �G�:�I�G �M�d�j�Z�€�g�b �l�Z �F�H�G �M�d�j�Z�€�g�b�� �k�l�\�h�j�_�g�h�f�m �m 2006 �j�� �\ 
�M�f�Z�g�k�v�d�h�f�m �^�_�j�`�Z�\�g�h�f�m �i�_�^�Z�]�h�]�•�q�g�h�f�m �m�g�•�\�_�j�k�b�l�_�l�• �•�f�_�g�• �I�Z�\�e�Z �L�b�q�b�g�b [1]. 

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

�A�Z �j�_�a�m�e�v�l�Z�l�Z�f�b �g�Z�m�d�h�\�b�o �^�h�k�e�•�^�`�_�g�v �a�Z�o�b�s�_�g�h �[�•�e�v�r �y�d �i�¶�y�l�^�_�k�y�l �^�b�k�_�j�l�Z�p�•�c 
�g�Z �a�^�h�[�m�l�l�y �g�Z�m�d�h�\�h�]�h �k�l�m�i�_�g�y �^�h�d�l�h�j�Z �l�Z �d�Z�g�^�b�^�Z�l�Z �g�Z�m�d ���^�h�d�l�h�j�Z �n�•�e�h�k�h�n�•�€���� �a �y�d�b�o 
�a�g�Z�q�g�Z �q�Z�k�l�b�g�Z �± �[�•�h�]�j�Z�n�•�q�g�• �^�h�k�e�•�^�`�_�g�g�y �l�\�h�j�q�h�k�l�• �i�_�^�Z�]�h�]�•�\ �l�Z �h�k�\�•�l�y�g�� �H�� �J�m�k�h�\ 
(1847�±1915), �<�� �G�Z�m�f�_�g�d�h (1852�±1919), �H�� �:�g�^�j�•�}�\�k�v�d�b�c (1845�±1902), �I�� �@�b�l�_�p�v�d�b�c 
(1837�±1911), �1�� �E�m�q�b�p�v�d�b�c (1845�±1918), �G�� �=�j�b�]�h�j�•�€�\ (1883�±1953), �<�� �D�Z�j�Z�a�•�g (1773�±
1842), �<�� �=�m�f�[�h�e�v�^�l (1767�± 1835), �<�� �E�Z�c (1862�±1926) �l�Z �•�g��  

�G�Z�m�d�h�\�Z �j�h�[�h�l�Z �P�_�g�l�j�m �f�Z�} �i�j�Z�d�l�b�d�h �h�j�•�}�g�l�h�\�Z�g�b�c �i�•�^�o�•�^�� �k�i�j�y�f�h�\�Z�g�b�c �g�Z 
�\�i�j�h�\�Z�^�`�_�g�g�y �j�_�a�m�e�v�l�Z�l�•�\ �[�•�h�]�j�Z�n�•�q�g�b�o �^�h�k�e�•�^�`�_�g�v �m �^�•�y�e�v�g�•�k�l�v �A�<�H�� �s�h �h�o�h�i�e�x�}�� 
�i�h�r�m�d�h�\�h-�d�j�Z�}�a�g�Z�\�q�m �j�h�[�h�l�m �\�b�d�e�Z�^�Z�q�•�\ �• �k�l�m�^�_�g�l�•�\�� �i�j�h�\�_�^�_�g�g�y �g�Z�m�d�h�\�b�o �a�Z�o�h�^�•�\ 
���d�h�g�n�_�j�_�g�p�•�c�� �k�_�f�•�g�Z�j�•�\���� �i�•�^�]�h�l�h�\�d�m �g�Z�m�d�h�\�b�o �\�b�^�Z�g�v (�©�@�•�g�d�b �\ �•�k�l�h�j�•�€ �k�h�p�•�Z�e�v�g�h�€ 
�j�h�[�h�l�b�ª (2018, 2020, 2022) �l�Z �•�g������ �i�j�h�}�d�l�g�m �^�•�y�e�v�g�•�k�l�v ���•�g�g�h�\�Z�p�•�c�g�b�c �i�j�h�}�d�l 
�G�Z�p�•�h�g�Z�e�v�g�h-�i�Z�l�j�•�h�l�b�q�g�b�c �l�Z�[�•�j �^�e�y �k�l�m�^�_�g�l�k�v�d�h�€ �f�h�e�h�^�• �©�>�•�y�ª ���O�1 �a�f�•�g�Z �i�•� ̂�]�Z�k�e�h�f 
�©�G�Z�k�e�•�^�m�c�f�h �\�b�^�Z�l�g�b�o �m�d�j�Z�€�g�p�•�\���ª�� �d�\�•�l�_�g�v 2019 �j������ �g�Z�m�d�h�\�h-�^�h�k�e�•�^�g�• �i�j�h�}�d�l�b 
�©�@�•�g�d�b �\ �•�k�l�h�j�•�€ �k�h�p�•�Z�e�v�g�h�€ �j�h�[�h�l�b�ª�� 2018-2022, �©�H�k�\�•�l�Z�� �r�d�•�e�v�g�b�p�l�\�h �• �i�_�^�Z�]�h�]�•�q�g�Z 
�^�m�f�d�Z �Q�_�j�d�Z�s�b�g�b�ª�� 2022). 
 

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �G�Z�m�d�h�\�h-�^�h�k�e�•�^�g�b�c �p�_�g�l�j �i�_�^�Z�]�h�]�•�q�g�h�]�h �d�j�Z�}�a�g�Z�\�k�l�\�Z �i�h�^�\�•�c�g�h�]�h �i�•�^�i�h�j�y�^�d�m�\�Z�g�g�y �G�:�I�G �M�d�j�Z�€�g�b 

�l�Z �F�H�G �M�d�j�Z�€�g�b�� URL: �K�W�W�S�V�������I�V�S�R���X�G�S�X���H�G�X���X�D���g�Z�m�d�Z���g�Z�m�d�h�\�h-�^�h�k�e�•�^�g�b�c-�p�_�g�l�j-�i�_�^�Z�]�h�]�•�q�g�h�� 
2. �I�h�i�b�d �<�� �1�� Biography �± �[�•�h�]�j�Z�n�•�d�Z �± �[�•�h�]�j�Z�n�•�k�l�b�d�Z �± �[�•�h�[�•�[�e�•�h�]�j�Z�n�•�y�� �i�h�g�y�l�•�c�g�b�c �Z�j�k�_�g�Z�e �•�k�l�h�j�b�d�h-

�[�•�h�]�j�Z�n�•�q�g�b�o �^�h�k�e�•�^�`�_�g�v�� �M�d�j�Z�€�g�k�v�d�b�c �•�k�l�h�j�b�q�g�b�c �`�m�j�g�Z�e�� 2015. �‹  3. �K�� 122�±136.  
 

�H�� �H�� �D�j�Z�\�q�_�g�d�h 

�G�:�M�D�H�<�1 �A�:�O�H�>�B �A �G�:�=�H�>�B 200-�J�1�Q�Q�Y  
�<�1�> �>�G�Y �G�:�J�H�>�@�?�G�G�Y �I�:�G�L�?�E�?�C�F�H�G�: �D�M�E�1�R�: 

�M 2019 �j�� �\�b�i�h�\�g�b�e�h�k�y 200 �j�h�d�•�\ �•�a �^�g�y �g�Z�j�h�^�`�_�g�g�y �I�Z�g�l�_�e�_�c�f�h�g�Z �D�m�e�•�r�Z�� �A 
�p�•�}�€ �g�Z�]�h�^�b �\�•�^�[�m�e�b�k�y �a�Z�o�h�^�b �j�•�a�g�h�]�h �j�•�\�g�y�� �p�b�d�e �f�•�`�g�Z�j�h�^�g�b�o �g�Z�m�d�h�\�b�o 
�d�h�g�n�_�j�_�g�p�•�c �G�:�G �M�d�j�Z�€�g�b �l�Z �1�g�k�l�b�l�m�l�m �e�•�l�_�j�Z�l�m�j�b �©�I�Z�g�l�_�e�_�c�f�h�g �D�m�e�•�r�� �D�e�Z�k�b�d �g�Z 
�l�_�j�_�a�Z�o �•�k�l�h�j�•�€�ª ���E�v�\�•�\�� 16�±18 �l�j�Z�\�g�y 2019 �j�h�d�m���� �©�F�•�` �o�m�l�h�j�h�f �• �k�\�•�l�h�f�� 
�D�m�e�v�l�m�j�g�b�p�v�d�Z �f�•�k�•�y �I�Z�g�l�_�e�_�c�f�h�g�Z �D�m�e�•�r�Z�ª ���K�m�f�b�� 19�±21 �\�_�j�_�k�g�y 2019 �j�h�d�m���� 
�©�I�Z�g�l�_�e�_�c�f�h�g �D�m�e�•�r �m �d�m�e�v�l�m�j�g�h�f�m �l�Z �•�g�l�_�e�_�d�l�m�Z�e�v�g�h�f�m �i�j�h�k�l�h�j�• �M�d�j�Z�€�g�b�ª ���D�b�€�\ �Å 
�G�•�`�b�g�� 2�±5 �`�h�\�l�g�y 2019 �j�h�d�m����  

18 �`�h�\�l�g�y 2019 �j�� �m �a�Z�e�• �a�Z�k�•�^�Z�g�v �I�j�_�a�b�^�•�€ �G�:�I�G �M�d�j�Z�€�g�b �i�j�h�c�r�e�Z 
�<�k�_�m�d�j�Z�€�g�k�v�d�Z �g�Z�m�d�h�\�h-�i�j�Z�d�l�b�q�g�Z �d�h�g�n�_�j�_�g�p�•�y �©�<�_�e�_�l �m�d�j�Z�€�g�k�v�d�h�]�h �k�e�h�\�Z�ª ���^�h 200-
�e�•�l�l�y �I�Z�g�l�_�e�_�c�f�h�g�Z �D�m�e�•�r�Z���� �i�j�h�\�_�^�_�g�Z �a�]�•�^�g�h �a �I�h�k�l�Z�g�h�\�h�x �<�_�j�o�h�\�g�h�€ �J�Z�^�b 
�M�d�j�Z�€�g�b �\�•� ̂ 19 �q�_�j�\�g�y 2018 �j�� �‹  2465-VIII  �l�Z �\�•�^�i�h�\�•�^�g�h �^�h �i�e�Z�g�m �j�h�[�h�l�b 
�G�Z�p�•�h�g�Z�e�v�g�h�€ �Z�d�Z�^�_�f�•�€ �i�_�^�Z�]�h�]�•�q�g�b�o �g�Z�m�d �M�d�j�Z�€�g�b�� �F�_�l�Z �d�h�g�n�_�j�_�g�p�•�€ �i�h�e�y�]�Z�e�Z�� �i�h-
�i�_�j�r�_�� �m �\�r�Z�g�m�\�Z�g�g�• �i�Z�f�¶�y�l�• �\�_�e�b�d�h�]�h �m�d�j�Z�€�g�k�v�d�h�]�h �I�j�h�k�\�•�l�g�b�d�Z�� �i�b�k�v�f�_�g�g�b�d�Z�� 
�i�h�_�l�Z�� �_�l�g�h�]�j�Z�n�Z�� �n�h�e�v�d�e�h�j�b�k�l�Z�� �n�•�e�h�k�h�n�Z�� �h�j�b�]�•�g�Z�e�v�g�h�]�h �•�k�l�h�j�b�d�Z-�Z�f�Z�l�h�j�Z�� 

https://fspo.udpu.edu.ua/наука/науково-дослідний-центр-педагогічно/
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�e�•�l�_�j�Z�l�m�j�h�a�g�Z�\�p�y�� �i�_�j�_�d�e�Z�^�Z�q�Z�� �a�h�d�j�_�f�Z �i�_�j�r�h�]�h �i�_�j�_�d�e�Z�^�Z�q�Z �K�\�y�l�h�]�h �I�b�k�v�f�Z 
�j�•�^�g�h�x �f�h�\�h�x�� �l�\�h�j�p�y �\�Z�j�•�Z�g�l�m �m�d�j�Z�€�g�k�v�d�h�€ �i�b�k�v�f�h�\�h�€ �f�h�\�b�� �\�b�^�Z�l�g�h�]�h �]�j�h�f�Z�^�k�v�d�h�]�h 
�^�•�y�q�Z-�g�Z�p�•�}�l�\�h�j�p�y �I�Z�g�l�_�e�_�c�f�h�g�Z �D�m�e�•�r�Z ; �i�h-�^�j�m�]�_�� �\ �h�d�j�_�k�e�_�g�g�• �r�e�y�o�•�\ 
�\�b�d�h�j�b�k�l�Z�g�g�y �c�h�]�h �k�i�Z�^�s�b�g�b �m �j�h�[�h�l�• �G�h�\�h�€ �m�d�j�Z�€�g�k�v�d�h�€ �r�d�h�e�b�� 

�D�h�g�n�_�j�_�g�p�•�y�� �i�j�b�k�\�y�q�_�g�Z �I�Z�g�l�_�e�_�c�f�h�g�h�\�• �D�m�e�•�r�m �\�•�^�[�m�e�Z�k�y 17 �e�b�k�l�h�i�Z�^�Z 
2019 �j�� �\ �G�v�x-�C�h�j�d�m �m �g�Z�c�i�j�_�k�l�b�`�g�•�r�h�f�m �f�•�k�p�• �± �\ �M�d�j�Z�€�g�k�v�d�h�f�m �•�g�k�l�b�l�m�l�• 
�:�f�_�j�b�d�b�� �g�Z �j�h�a�• 5 �Z�\�_�g�x �• 79 �\�m�e�b�p�•�� �[�•�e�y �F�_�l�j�h�i�h�e�•�l�_�g �f�m�a�_�x �a �•�g�•�p�•�Z�l�b�\�b 
�G�Z�m�d�h�\�h�]�h �l�h�\�Z�j�b�k�l�\�Z �•�f�_�g�• �R�_�\�q�_�g�d�Z �\ �:�f�_�j�b�p�•�� �M�d�j�Z�€�g�k�v�d�h�€ �\�•�e�v�g�h�€ �Z�d�Z�^�_�f�•�€ �g�Z�m�d 
�m �K�R�: �• �M�d�j�Z�€�g�k�v�d�h�]�h �g�Z�m�d�h�\�h�]�h �•�g�k�l�b�l�m�l�m �=�Z�j�\�Z�j�^�k�v�d�h�]�h �m�g�•�\�_�j�k�b�l�_�l�m�� 

�G�Z �n�Z�d�m�e�v�l�_�l�• �k�h�p�•�Z�e�v�g�h�€ �l�Z �i�k�b�o�h�e�h�]�•�q�g�h�€ �h�k�\�•�l�b �M�f�Z�g�k�v�d�h�]�h �^�_�j�`�Z�\�g�h�]�h 
�i�_�^�Z�]�h�]�•�q�g�h�]�h �m�g�•�\�_�j�k�b�l�_�l�m �•�f�_�g�• �I�Z�\�e�Z �L�b�q�b�g�b �m �f�_�`�Z�o �^�•�y�e�v�g�h�k�l�• �G�Z�p�•�h�g�Z�e�v�g�h-
�i�Z�l�j�•�h�l�b�q�g�h�]�h �l�Z�[�h�j�m �^�e�y �k�l�m�^�_�g�l�k�v�d�h�€ �f�h�e�h�^�• �©�>�•�y�ª �m 2019 �j�� �i�j�Z�p�x�\�Z�e�Z �l�_�f�Z�l�b�q�g�Z 
�a�f�•�g�Z �i�•� ̂ �]�Z�k�e�h�f �©�G�Z�k�e�•�^�m�c�f�h �\�b�^�Z�l�g�b�o �m�d�j�Z�€�g�p�•�\���ª�� �F�_�l�Z �± �\�b�k�\�•�l�e�_�g�g�y 
�i�_�^�Z�]�h�]�•�q�g�h�€ �^�•�y�e�v�g�h�k�l�• �\�b�^�Z�l�g�b�o �h�k�\�•�l�y�g-�]�j�h�f�Z�^�•�\�p�•�\ �M�d�j�Z�€�g�b �^�j�m�]�h�€ �i�h�e�h�\�b�g�b �O�1�O 
�± �i�h�q�Z�l�d�m �O�O �k�l�� 

�A �g�Z�]�h�^�b 200-�j�•�q�q�y �\�•� ̂ �^�g�y �g�Z�j�h�^�`�_�g�g�y �\�•�^�h�f�h�]�h �i�b�k�v�f�_�g�g�b�d�Z�� �•�k�l�h�j�b�d�Z�� 
�_�l�g�h�]�j�Z�n�Z�� �i�_�j�_�d�e�Z�^�Z�q�Z�� �j�_�^�Z�d�l�h�j�Z�� �e�•�l�_�j�Z�l�m�j�g�h�]�h �d�j�b�l�b�d�Z�� �i�_�^�Z�]�h�]�Z �I�Z�g�l�_�e�_�c�f�h�g�Z 
�D�m�e�•�r�Z �± �h�^�g�h�]�h �a �q�•�e�v�g�b�o �i�j�_�^�k�l�Z�\�g�b�d�•�\ �m�d�j�Z�€�g�k�v�d�h�]�h �g�Z�p�•�h�g�Z�e�v�g�h�]�h �\�•�^�j�h�^�`�_�g�g�y 
�O�1�O �k�l���� �k�l�m�^�_�g�l�k�l�\�h �n�Z�d�m�e�v�l�_�l�m �•�g�•�p�•�x�\�Z�e�h �i�j�h�\�_�^�_�g�g�y �m�j�h�q�b�k�l�h�€ �a�f�•�g�b 
�©�I�Z�g�l�_�e�_�c�f�h�g �D�m�e�•�r �± �`�b�l�l�y�� �\�•�^�^�Z�g�_ �i�j�h�k�\�•�l�g�b�p�l�\�m�ª�� 

�K�_�j�_�^ �a�Z�o�h�^�•�\ �y�d�h�€�� �a�m�k�l�j�•�q �m �P�_�g�l�j�Z�e�v�g�•�c �[�•�[�e�•�h�l�_�p�• �f�•�k�l�Z �M�f�Z�g�v �©�H�� �p�_�c 
�g�_�\�]�Z�f�h�\�g�b�c �D�m�e�•�r�ª�� �\�b�]�h�l�h�\�e�_�g�g�y �l�_�f�Z�l�b�q�g�b�o �e�b�k�l�•�\�h�d�� �\�b�k�l�Z�\�d�Z �i�j�Z�p�v �G�Z�m�d�h�\�h�€ 
�[�•�[�e�•�h�l�_�d�b �M�>�I�M �•�f�_�g�• �I�Z�\�e�Z �L�b�q�b�g�b�� �i�j�b�m�j�h�q�_�g�Z �l�\�h�j�q�•�c �^�•�y�e�v�g�h�k�l�• �I�� �D�m�e�•�r�Z�� 
�\�b�o�h�\�g�Z �]�h�^�b�g�Z �©�=�_�g�•�c �m�d�j�Z�€�g�k�v�d�h�€ �g�Z�p�•�€�ª�� �i�j�h�\�_�^�_�g�g�y �<�k�_�m�d�j�Z�€�g�k�v�d�h�€ �g�Z�m�d�h�\�h-
�i�j�Z�d�l�b�q�g�h�€ �d�h�g�n�_�j�_�g�p�•�€ �©�I�j�h�k�\�•�l�g�b�p�v�d�Z �l�Z �d�m�e�v�l�m�j�g�h-�h�k�\�•�l�g�y �^�•�y�e�v�g�•�k�l�v 
�I�Z�g�l�_�e�_�c�f�h�g�Z �D�m�e�•�r�Z�� �a �g�Z�]�h�^�b 200-�j�•�q�q�y �a �^�g�y �g�Z�j�h�^�`�_�g�g�y�ª �l�h�s�h�� 
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�G�?�D�J�H�E�H�=���Y�D���>�@�?�J�?�E�H���I�?�>�:�=�H�=�1�Q�G�H�2���;�1�H�=�J�:�N�1�K�L�B�D�B 

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

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

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



25  

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

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

�S�h�^�h�� �k�l�b�e�x�� �g�_�d�j�h�e�h�]�Z���� �l�h�� �p�_���� �[�_�a�i�_�j�_�q�g�h���� �i�m�[�e�•�p�b�k�l�b�q�g�b�c�� �k�l�b�e�v���� �o�h�q�� �•�� �a��
�_�e�_�f�_�g�l�Z�f�b���_�d�k�i�j�_�k�•�€�����1�g�h�^�•���\���g�_�d�j�h�e�h�]�Z�o���l�j�Z�i�e�y�x�l�v�k�y���g�Z�\�•�l�v���i�j�h�j�h�q�•���i�_�j�_�^�[�Z�q�_�g�g�y����
�L�Z�d���� �m�� �g�_�d�j�h�e�h�a�•�� �<�Z�k�b�e�x�� �;�Z�j�p�•�� �q�b�l�Z�}�f�h���� �� �©�N�j�Z�g�p�m�a�v�d�b�c�� �i�b�k�v�f�_�g�g�b�d�� �I�¶�}�j�� �J�Z�\�•�q����
�d�h�f�m�� �g�Z�e�_�`�b�l�v�� �q�_�k�l�v���i�_�j�_�d�e�Z�^�m�� �©�@�h�\�l�h�]�h�� �d�g�y�a�y�ª���� �\�b�k�e�h�\�b�\�� �i�_�j�_�d�h�g�Z�g�g�y���� �s�h��
�©�f�Z�c�[�m�l�g�}�� �M�d�j�Z�€�g�b�� �f�Z�l�b�f�_�� �\�b�j�•�r�Z�e�v�g�b�c�� �\�i�e�b�\�� �g�Z�� �f�Z�c�[�m�l�g�}�� �\�k�v�h�]�h�� �e�x�^�k�l�\�Z�ª��
���`�m�j�g�Z�e�� �©�J�•�^�g�Z�� �r�d�h�e�Z�ª���� �K�R�:���� ������������ �Q���� ���� �������������� �K���� ���������� �M�� �d�\�•�l�g�•�� ���������� �j������ �i�•�^�� �q�Z�k��
�j�h�k�•�c�k�v�d�h-�m�d�j�Z�€�g�k�v�d�h�€���\�•�c�g�b�����p�•���k�e�h�\�Z���a�\�m�q�Z�l�v���\�h�•�k�l�b�g�m���i�j�h�j�h�q�_���� 

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

�H�� �;�� �I�_�l�j�_�g�d�h 

�I�J�H �;�1�H�=�J�:�N�1�Q�G�B�C �F�?�L�H�> �< �1�K�L�H�J�B�D�H-�I�?�>�:�=�H�=�1�Q�G�B�O 
�>�H�K�E�1�>�@�?�G�G�Y�O �< �F�?�@�:�O �<�B�<�Q�?�G�G�Y �A�>�H�;�M�<�:�Q�:�F�B �K�L�M�I�?�G�Y PhD 

�G�:�<�Q�:�E�V�G�H�2 �>�B�K�P�B�I�E�1�G�B �©�F�?�L�H�>�H�E�H�=�1�Y �H�J�=�:�G�1�A�:�P�1�2 
�>�H�K�E�1�>�@�?�G�G�Y �A �H�K�<�1�L�G�1�O�� �I�?�>�:�=�H�=�1�Q�G�B�O �G�:�M�D�ª 

�H�k�\�•�l�g�v�h-�g�Z�m�d�h�\�Z �i�j�h�]�j�Z�f�Z ���H�G�I�� �i�•�^�]�h�l�h�\�d�b �^�h�d�l�h�j�•�\ �n�•�e�h�k�h�n�•�€ �a �h�k�\�•�l�g�•�o�� 
�i�_�^�Z�]�h�]�•�q�g�b�o �g�Z�m�d �i�_�j�_�^�[�Z�q�Z�} �n�h�j�f�m�\�Z�g�g�y �m �g�b�o �g�_�h�[�o�•�^�g�b�o �^�e�y �g�Z�m�d�h�\�h-
�^�h�k�e�•�^�g�b�p�v�d�h�€ �^�•�y�e�v�g�h�k�l�• �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c�� �h�\�h�e�h�^�•�g�g�y �f�_�l�h�^�h�e�h�]�•�}�x �^�h�k�e�•�^�`�_�g�v �\ 
�]�Z�e�m�a�• �h�k�\�•�l�b�� �n�h�j�f�m�\�Z�g�g�y �f�_�l�h�^�h�e�h�]�•�q�g�h�€ �d�m�e�v�l�m�j�b �f�Z�c�[�m�l�g�v�h�]�h PhD. �>�e�y �j�_�Z�e�•�a�Z�p�•�€ 
�p�b�o �a�Z�\�^�Z�g�v �\ �H�G�I �f�b �a�Z�i�j�h�\�Z�^�b�e�b �g�Z�\�q�Z�e�v�g�m �^�b�k�p�b�i�e�•�g�m �©�F�_�l�h�^�h�e�h�]�•�y �h�j�]�Z�g�•�a�Z�p�•�€ 
�^�h�k�e�•�^�`�_�g�g�y �a �h�k�\�•�l�g�•�o�� �i�_�^�Z�]�h�]�•�q�g�b�o �g�Z�m�d�ª�� �f�_�l�h�x �y�d�h�€ �} �n�h�j�f�m�\�Z�g�g�y �m �f�Z�c�[�m�l�g�•�o 
�^�h�d�l�h�j�•�\ �n�•�e�h�k�h�n�•�€ �p�•�e�•�k�g�h�€ �k�b�k�l�_�f�b �g�Z�m�d�h�\�b�o �a�g�Z�g�v �s�h�^�h �h�j�]�Z�g�•�a�Z�p�•�€ �• �i�j�h�\�_�^�_�g�g�y 
�^�h�k�e�•�^�`�_�g�v �\ �]�Z�e�m�a�• �h�k�\�•�l�b ���^�b�k�p�b�i�e�•�g�Z�j�g�b�o �l�Z �f�•�`�^�b�k�p�b�i�e�•�g�Z�j�g�b�o���� �H�[�k�y�] �d�m�j�k�m 
�k�l�Z�g�h�\�b�l�v 120 �]�h�^���� �a �y�d�b�o 20 �]�h�^�� �e�_�d�p�•�c�� 20 �]�h�^�� �i�j�Z�d�l�b�q�g�b�o�� 80 �]�h�^�� �± �k�Z�f�h�k�l�•�c�g�Z 
�j�h�[�h�l�Z�� �i�•�^�k�m�f�h�d �± �a�Z�e�•�d [2]. 

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

�I�•�  ̂ �q�Z�k �\�b�\�q�_�g�g�y �g�Z�\�q�Z�e�v�g�h�€ �^�b�k�p�b�i�e�•�g�b �a�^�h�[�m�\�Z�q�• �k�l�m�i�_�g�y PhD 
�h�a�g�Z�c�h�f�e�x�x�l�v�k�y �a �l�h�q�d�h�x �a�h�j�m �k�m�q�Z�k�g�h�]�h �f�_�l�h�^�h�e�h�]�Z �h�k�\�•�l�b �/�� �O�j�b�d�h�\�Z�� �y�d�b�c 
�\�\�Z�`�Z�\�� �s�h �k�m�l�g�•�k�l�v �[�•�h�]�j�Z�n�•�q�g�h�]�h �f�_�l�h�^�m �i�h�e�y�]�Z�} �m �a�¶�y�k�m�\�Z�g�g�• �l�h�]�h�� �y�d 
�`�b�l�l�}�^�•�y�e�v�g�•�k�l�v, �h�k�h�[�b�k�l�•�k�g�• �h�[�k�l�Z�\�b�g�b�� �h�k�\�•�l�Z�� �^�h�k�\�•�^�� �l�b�i�h�e�h�]�•�q�g�• �h�k�h�[�e�b�\�h�k�l�• 
�e�x�^�b�g�b�� �l�h�]�h�q�Z�k�g�Z �k�h�p�•�Z�e�v�g�Z �k�b�l�m�Z�p�•�y �\�i�e�b�g�m�e�b �g�Z �n�h�j�f�m�\�Z�g�g�y �•�^�_�c�� �h�k�\�•�l�g�v�h�€ 
�^�•�y�e�v�g�h�k�l�• �^�h�k�e�•�^�`�m�\�Z�g�h�€ �i�_�j�k�h�g�Z�e�•�€�� �:  �a�f�•�k�l �g�Z�m�d�h�\�b�o �j�h�[�•�l�� �h�k�\�•�l�g�v�h�€ �^�•�y�e�v�g�h�k�l�• 
�\�b�\�q�Z�x�l�v �a�Z �^�h�i�h�f�h�]�h�x �•�g�r�b�o �f�_�l�h�^�•�\�� �\�b�h�d�j�_�f�e�_�g�g�y �i�_�j�•�h�^�•�\ �q�b �_�l�Z�i�•�\ �a�^�•�c�k�g�x�x�l�v 
�q�_�j�_�a �f�_�l�h�^ �©�i�_�j�•�h�^�b�a�Z�p�•�€�ª [4]. 

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

�I�_�^�Z�]�h�]�•�q�g�Z �[�•�h�]�j�Z�n�•�y �k�l�Z�e�Z �f�Z�c�`�_ �i�j�h�\�•�^�g�b�f �g�Z�i�j�y�f�h�f �^�h�k�e�•�^�`�_�g�v 
�g�Z�m�d�h�\�p�•�\�� �y�d�• �h�[�b�j�Z�x�l�v �i�j�_�^�f�_�l�h�f �k�\�h�]�h �\�b�\�q�_�g�g�y �j�•�a�g�• �i�_�j�k�h�g�Z�e�•�€�� �>�e�y �\�b�\�q�_�g�g�y 
�d�m�j�k�m �\�\�Z�`�Z�}�f�h �\�Z�`�e�b�\�b�f �a�Z�k�l�_�j�_�]�l�b �f�Z�c�[�m�l�g�•�o PhD �\�•� ̂ �l�h�]�h�� �s�h �p�y �©�m�k�l�Z�e�_�g�Z �c 
�^�h�k�b�l�v �\�•�^�i�j�Z�p�v�h�\�Z�g�Z �i�_�^�Z�]�h�]�•�q�g�Z �l�j�Z�^�b�p�•�y�ª�� �g�_�k�_ �\ �k�h�[�• �y�d �i�_�\�g�• �i�_�j�_�\�Z�]�b, �l�Z�d �c 
�^�h�k�b�l�v �k�_�j�c�h�a�g�m �g�_�[�_�a�i�_�d�m �± �©�k�o�_�f�Z�l�b�a�Z�p�•�x �c �^�h�]�f�Z�l�b�a�Z�p�•�x�ª (�H�� �K�m�o�h�f�e�b�g�k�v�d�Z) [3, 
�k�� 4.]. �M �p�v�h�f�m �d�h�g�l�_�d�k�l�• �h�k�h�[�e�b�\�h�€ �Z�d�l�m�Z�e�v�g�h�k�l�• �i�•� ̂ �q�Z�k �\�b�\�q�_�g�g�y �d�m�j�k�m �g�Z�[�m�\�Z�} 
�l�_�h�j�_�l�b�d�h-�f�_�l�h�^�h�e�h�]�•�q�g�_ �h�[�‰�j�m�g�l�m�\�Z�g�g�y �i�_�^�Z�]�h�]�•�q�g�h�€ �[�•�h�]�j�Z�n�•�k�l�b�d�b�� �d�h�g�d�j�_�l�g�h�]�h 
�•�g�k�l�j�m�f�_�g�l�Z�j�•�x �^�e�y �i�_�j�k�h�g�•�n�•�d�h�\�Z�g�h�]�h �k�b�k�l�_�f�g�h�]�h �Z�g�Z�e�•�a�m �i�_�^�Z�]�h�]�•�q�g�h�€ �^�m�f�d�b �q�_�j�_�a 
�[�•�h�]�j�Z�n�•�€ �i�_�^�Z�]�h�]�•�\�� 

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

�M �l�Z�d�b�c �k�i�h�k�•�[�� �\�b�\�q�_�g�g�y �\ �f�_�`�Z�o �^�b�k�p�b�i�e�•�g�b �©�F�_�l�h�^�h�e�h�]�•�y �h�j�]�Z�g�•�a�Z�p�•�€ 
�^�h�k�e�•�^�`�_�g�v �a �h�k�\�•�l�g�•�o�� �i�_�^�Z�]�h�]�•�q�g�b�o �g�Z�m�d�ª �[�•�h�]�j�Z�n�•�q�g�h�]�h �f�_�l�h�^�m �^�Z�} �f�h�`�e�b�\�•�k�l�v 
�a�^�h�[�m�\�Z�q�Z�f �k�l�m�i�_�g�y PhD �m�k�\�•�^�h�f�b�l�b �j�h�e�v �f�_�l�h�^�m �m �l�h�f�m�� �s�h�[ �©�\�•�^�g�Z�c�l�b �i�j�b�q�b�g�b 
�i�h�y�\�b �c �j�h�a�\�b�l�d�m �i�_�^�Z�]�h�]�•�q�g�b�o �•�^�_�c �m �j�•�a�g�b�o �n�Z�d�l�Z�o �[�•�h�]�j�Z�n�•�€�� �j�h�a�d�j�b�l�b �k�m�l�g�•�k�g�•�� 
�©�a�g�Z�d�h�\�•�ª �f�h�f�_�g�l�b�� �s�h �k�l�h�y�l�v �a�Z �g�b�f�b�� �i�h�[�Z�q�b�l�b �a�Z �g�Z�]�j�h�f�Z�^�`�_�g�g�y�f �_�f�i�•�j�b�q�g�b�o 
�n�Z�d�l�•�\ �i�_�\�g�• �a�Z�d�h�g�h�f�•�j�g�h�k�l�•�ª ���H�� �K�m�o�h�f�e�b�g�k�v�d�Z�� [3, �k�� 5.]. 
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�H�k�\�•�l�g�•�� �i�_�^�Z�]�h�]�•�q�g�• �g�Z�m�d�b�� �J�•�\�g�_�� �J�>�=�M�� 2021. 212 �k�� 
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�1�� �1�� �J�h�a�f�Z�g 

�>�@�?�J�?�E�: �;�1�H�=�J�:�N�1�Q�G�B�O �>�:�G�B�O  
�<�1�L�Q�B�A�G�Y�G�B�O �1 �A�:�J�M�;�1�@�G�B�O �I�?�>�:�=�H�=�1�< 

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

�1�g�l�_�j�i�j�_�l�Z�p�•�y �i�b�k�v�f�h�\�b�o �• �m�k�g�b�o �k�\�•�^�q�_�g�v �l�Z �g�Z�m�d�h�\�h-�\�_�j�[�Z�e�v�g�h�€ �i�_�j�_�^�Z�q�• 
�i�h�q�m�l�l�•�\ �• �\�g�m�l�j�•�r�g�v�h�]�h �k�\�•�l�m �i�h�j�l�j�_�l�h�\�Z�g�h�€ �h�k�h�[�b�� �s�h �\�i�j�h�^�h�\�` �`�b�l�l�y �i�j�Z�]�g�_ 
�j�_�Z�e�•�a�m�\�Z�l�b �d�h�f�i�e�_�d�k �^�m�o�h�\�g�h-�•�g�l�_�e�_�d�l�m�Z�e�v�g�b�o�� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �a�h�d�j�_�f�Z �c 
�h�k�\�•�l�g�v�h-�\�b�o�h�\�g�b�o�� �i�k�b�o�•�q�g�b�o�� �n�•�a�•�h�e�h�]�•�q�g�b�o �i�h�l�j�_�[ �• �i�j�Z�]�g�_�g�v�� �^�Z�} �f�h�`�e�b�\�•�k�l�v 
�i�j�_�^�k�l�Z�\�b�l�b �h�^�g�m �• �l�m �k�Z�f�m �h�k�h�[�m �Z�[�k�h�e�x�l�g�h �i�•� ̂ �j�•�a�g�b�f �j�Z�d�m�j�k�h�f�� �:�g�]�e�h-
�Z�f�_�j�b�d�Z�g�k�v�d�b�c �\�q�_�g�b�c �:�� �>�`�� �L�_�c�e�h�j �k�l�\�_�j�^�`�m�}�� �s�h �g�Z�c�d�j�Z�s�• �a�j�Z�a�d�b �`�b�l�l�}�i�b�k�•�\ 
�k�l�Z�e�b �j�_�a�m�e�v�l�Z�l�h�f �i�h�}�^�g�Z�g�g�y �^�h�k�y�]�g�_�g�v �d�•�e�v�d�h�o �]�Z�e�m�a�_�c �a�g�Z�g�v�� �[�h �k�Z�f�_ �l�Z�d�b�c �k�b�g�l�_�a 
�^�h�a�\�h�e�y�} �a �[�•�e�v�r�h�x �c�f�h�\�•�j�g�•�k�l�x�� �l�h�q�g�•�k�l�x �\�•�^�l�\�h�j�b�l�b �•�k�l�h�j�•�x �`�b�l�l�y �]�_�j�h�y 
�[�•�h�]�j�Z�n�•�q�g�h�€ �h�i�h�\�•�^�• [1, �k�� 25].  

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

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

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

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

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �=�h�e�m�[�h�\�b�q �B���<�� �;�b�h�]�j�Z�n�b�y �d�Z�d �k�h�p�b�h�d�m�e�v�l�m�j�g�b�c �n�_�g�h�f�_�g : �f�_�l�h�^�h�e�h�]�b�y [cenzored] �\ 

�]�m�f�Z�g�b�l�Z�j�g�h�f �a�g�Z�g�b�b�� URL: http://forum.onu.edu.ua/index.php?topic=4966. ���^�Z�l�Z �a�\�_�j�g�_�g�g�y 
15.04.2022). 

https://drive.google.com/file/d/1kbkAb-bwo_t6i4KhI4lyYKAC78gyijZa/view
https://drive.google.com/file/d/1kbkAb-bwo_t6i4KhI4lyYKAC78gyijZa/view
http://forum.onu.edu.ua/index.php?topic=4966


28  

�H�� �<�� �K�m�o�h�f�e�b�g�k�v�d�Z 

�I�H�>�J�M�@�@�Y���I�?�>�:�=�H�=�1�<���<���M�D�J�:�2�G�K�V�D�1�C���;�1�H�=�J�:�N�1�K�L�B�P�1���� 
�>�H���I�B�L�:�G�G�Y���I�J�H���<�B�A�G�:�Q�?�G�G�Y���>�H�K�E�1�>�G�B�P�V�D�B�O���I�1�>�O�H�>�1�< 

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

�H�k�f�b�k�e�x�x�q�b �h�k�g�h�\�g�• �\�•�o�b �k�\�h�]�h �`�b�l�l�y�� �<�� �K�l�_�n�Z�g�b�d �a�Z�e�b�r�b�\ �d�•�e�v�d�Z 
�Z�\�l�h�[�•�h�]�j�Z�n�•�c�� �[�_�e�_�l�j�b�a�h�\�Z�g�b�o �k�i�h�]�Z�^�•�\ ���©�E�x�^�f�b�e�Z�ª�� �©�D�Z�f�_�g�y�j�•�ª�� �©�<�h�\�q�b�p�y�ª���� 
�i�h�_�l�b�q�g�b�o �Z�\�l�h�[�•�h�]�j�Z�n�•�c ���©�G�b�l�d�Z�ª�� �©�;�j�Z�l�l�y�ª ���©�>�Z�\�g�y �f�_�e�h�^�•�y�ª���� �©�K�e�Z�\�Z-�C�k�m�ª�� 
�©�K�_�j�p�_�ª�� �©�>�h�j�h�]�Z�ª�� �©�F�h�} �k�e�h�\�h�ª���� �;�•�e�v�r�•�k�l�v �p�b�o �l�\�h�j�•�\ �g�Z�i�b�k�Z�g�h �\ 1927 �j�� 

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

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

�G�Z�e�Z�]�h�^�`�_�g�g�y �d�h�g�l�Z�d�l�m �a �h�^�g�h�e�•�l�d�Z�f�b �j�h�a�r�b�j�x�} �f�h�`�e�b�\�h�k�l�• �h�k�h�[�b�k�l�•�k�g�h�]�h 
�j�h�a�\�b�l�d�m�� �<�b�[�m�^�h�\�Z�g�• �<�� �K�l�_�n�Z�g�b�d�h�f �\�a�Z�}�f�b�g�b �a �]�•�f�g�Z�a�•�c�g�b�f�b �^�j�m�a�y�f�b ���1�\�Z�g 
�I�e�_�r�d�Z�g�� �E�_�\ �;�Z�q�b�g�k�v�d�b�c�� �H�k�b�i �F�Z�j�l�h�\�b�q �l�Z �•�g���� �k�n�h�j�f�m�\�Z�e�b �y�d �c�h�]�h �i�h�e�•�l�b�q�g�• 
�i�h�]�e�y�^�b ���q�e�_�g �j�Z�^�b�d�Z�e�v�g�h�]�h �f�h�e�h�^�•�`�g�h�]�h �]�m�j�l�d�Z���� �l�Z�d �• �l�\�h�j�q�• �•�g�l�_�g�p�•�€�� 

�K�Z�f�_ �\ �]�•�f�g�Z�a�•�c�g�b�c �i�_�j�•�h�^ �<�� �K�l�_�n�Z�g�b�d �i�_�j�_�`�b�\ �i�_�j�r�_ �a�Z�o�h�i�e�_�g�g�y�� 
�•�g�k�i�•�j�h�\�Z�g�_ �k�_�k�l�j�h�x �E�v�\�Z �;�Z�q�b�g�k�v�d�h�]�h �± �/�\�]�_�g�•�}�x�� �Z �i�j�b�y�a�g�• �\�a�Z�}�f�b�g�b �a �D�b�j�b�e�h�f 
�=�Z�f�h�j�Z�d�h�f �i�h�^�Z�j�m�\�Z�e�b �l�h�\�Z�j�b�k�l�\�h �c�h�]�h �^�h�g�v�h�d�� �/�\�]�_�g�•�€ ���D�Z�e�b�l�h�\�k�v�d�h�€���� �H�e�_�g�b 
���I�e�_�r�d�Z�g�h�\�h�€���� �H�e�v�]�b ���K�l�_�n�Z�g�b�d���� �/�\�]�_�g�•�x �k�b�g �i�j�h�a�Z�€�d�Z �g�Z�a�\�Z�\ �©�q�b �g�_ �}�^�b�g�b�f 
�d�h�o�Z�g�g�y�f �i�b�k�v�f�_�g�g�b�d�Z�ª [1, �k�������@�� �Z �f�Z�l�_�j�b�g�k�v�d�m �\�•�^�^�Z�g�•�k�l�v �[�Z�l�v�d�h�\�• �k�o�Z�j�Z�d�l�_�j�b�a�m�\�Z�\ 
�k�e�h�\�Z�f�b�� �©�f�m�k�•�e�Z �\�b�k�e�m�o�h�\�m�\�Z�l�b �c�h�]�h �g�Z�c�•�g�l�b�f�g�•�r�• �[�h�e�•�ª [1, �k�� 11]. 

�G�h�\�b�c �k�h�p�•�Z�e�v�g�b�c �i�j�h�k�l�•�j �j�h�a�d�j�b�\�k�y �i�_�j�_�^ �<�� �K�l�_�n�Z�g�b�d�h�f �a�Z�\�^�y�d�b �^�j�m�`�[�• �a�• 
�k�l�m�^�_�g�l�k�v�d�b�o �j�h�d�•�\ �•�a �<�Z�p�e�Z�\�h�f �F�h�j�Z�q�_�\�k�v�d�b�f�� �P�_ �a�g�Z�c�h�f�k�l�\�h �X�j�•�c �D�e�_�g�h�\�b�c 
�g�Z�a�\�Z�\ �g�Z�c�\�Z�`�e�b�\�•�r�h�x �i�h�^�•�}�x �\ �`�b�l�l�• �[�Z�l�v�d�Z�� �I�h�e�v�k�v�d�b�c �_�k�l�_�l �\�b�k�l�m�i�b�\ 
�i�j�h�\�•�^�g�b�d�h�f �i�h�d�m�l�y�g�b�g�Z �\ �p�Z�j�b�g�m �f�b�k�l�_�p�l�\�Z�� �a�Z�h�o�h�q�m�\�Z�\ �^�h �l�\�h�j�q�h�]�h �a�j�h�k�l�Z�g�g�y�� 
�i�h�a�g�Z�c�h�f�b�\ �}�\�j�h�i�_�c�p�•�\ �•�a �l�\�h�j�Z�f�b �m�d�j�Z�€�g�p�y�� �©�F�h�y �^�h�j�h�]�Z �m �k�\�•�l�ª�� �± �l�Z�d �h�d�j�_�k�e�b�\ 
�<�� �K�l�_�n�Z�g�b�d �j�h�e�v �p�•�}�€ �\�b�k�h�d�h�d�m�e�v�l�m�j�g�h�€ �h�k�h�[�b�k�l�h�k�l�• [2]. 

�R�b�j�h�d�_ �d�h�e�h �•�g�r�b�o �a�g�Z�c�h�f�b�o �\�i�e�b�\�Z�e�h �g�Z �a�Z�[�_�a�i�_�q�_�g�g�y �k�l�Z�[�•�e�v�g�h�k�l�• �\ �m�k�•�o 
�k�n�_�j�Z�o �`�b�l�l�y �<�� �K�l�_�n�Z�g�b�d�Z�� �i�j�Z�\�h�\�•�c ���1�\�Z�g �K�_�f�Z�g�x�d�� �F�b�d�h�e�Z �R�m�o�_�\�b�q���� �n�•�g�Z�g�k�h�\�•�c 
���F�b�d�h�e�Z �A�Z�y�q�d�•�\�k�v�d�b�c���� �l�\�h�j�q�•�c ���K�_�f�_�g �K�f�Z�e�v-�K�l�h�p�v�d�b�c�� �<�¶�y�q�_�k�e�Z�\ �;�m�^�a�b�g�h�\�k�v�d�b�c���� 

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

�1�K�L�H�J�1�H�=�J�:�N�1�Y���>�H�K�E�1�>�@�?�G�G�Y���I�J�H�;�E�?�F�B���©�I�:�J�L�G�?�J�K�V�D�:��
�<�A�:�/�F�H�>�1�Y���± �H�K�G�H�<�:���I�J�H�N�?�K�1�C�G�H�2���>�1�Y�E�V�G�H�K�L�1���I�?�>�:�=�H�=�:�ª 

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

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

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

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

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

�E�� �F�� �;�Z�e�•�d�Z 

�J�H�E�V �1�G�N�H�J�F�:�P�1�C�G�H-�;�1�;�E�1�H�=�J�:�N�1�Q�G�H�=�H �J�?�K�M�J�K�M  
�>�G�I�; �M�D�J�:�2�G�B �1�F�� �<�� �H�� �K�M�O�H�F�E�B�G�K�V�D�H�=�H �©�<�B�>�:�L�G�1 �I�?�>�:�=�H�=�B 
�M�D�J�:�2�G�B �L�: �K�<�1�L�M�ª �< �H�J�=�:�G�1�A�:�P�1�2 �>�B�K�L�:�G�P�1�C�G�H�=�H �<�B�<�Q�?�G�G�Y 

�>�B�K�P�B�I�E�1�G �I�?�>�:�=�H�=�1�Q�G�H�=�H �P�B�D�E�M �< �A�<�H 

�A �h�]�e�y�^�m �g�Z �j�_�Z�e�v�g�m �a�Z�]�j�h�a�m �`�b�l�l�x �l�Z �a�^�h�j�h�\�¶�x �m�q�Z�k�g�b�d�•�\ �h�k�\�•�l�g�v�h�]�h �i�j�h�p�_�k�m 
�k�i�h�q�Z�l�d�m �\�g�Z�k�e�•�^�h�d COVID 19, �g�b�g�• �± �a�[�j�h�c�g�h�€ �Z�]�j�_�k�•�€ �j�h�k�•�c�k�v�d�h�€ �n�_�^�_�j�Z�p�•�€ �l�Z 
�h�]�h�e�h�r�_�g�g�y �\ �M�d�j�Z�€�g�• �\�h�}�g�g�h�]�h �k�l�Z�g�m �a�]�•�^�g�h �a �M�d�Z�a�h�f �I�j�_�a�b�^�_�g�l�Z �M�d�j�Z�€�g�b �\ �A�<�H 
�h�k�\�•�l�g�•�c �i�j�h�p�_�k �a�^�•�c�k�g�x�}�l�v�k�y �i�_�j�_�\�Z�`�g�h �^�b�k�l�Z�g�p�•�c�g�h�� �\�b�\�q�_�g�g�y �i�j�Z�d�l�b�q�g�h �m�k�•�o 
�g�Z�\�q�Z�e�v�g�b�o �^�b�k�p�b�i�e�•�g �i�j�h�o�h�^�b�l�v �m �^�b�k�l�Z�g�p�•�c�g�h�f�m �n�h�j�f�Z�l�•�� 

�M �J�•�\�g�_�g�k�v�d�h�f�m �^�_�j�`�Z�\�g�h�f�m �]�m�f�Z�g�•�l�Z�j�g�h�f�m �m�g�•�\�_�j�k�b�l�_�l�• �g�Z �k�i�_�p�•�Z�e�v�g�h�k�l�• 013 
�©�I�h�q�Z�l�d�h�\�Z �h�k�\�•�l�Z�ª �h�k�\�•�l�g�v�h�]�h �k�l�m�i�_�g�y �[�Z�d�Z�e�Z�\�j �i�•� ̂ �q�Z�k �^�b�k�l�Z�g�p�•�c�g�h�]�h �g�Z�\�q�Z�g�g�y 
�\�b�\�q�_�g�g�y �^�b�k�p�b�i�e�•�g �i�_�^�Z�]�h�]�•�q�g�h�]�h �p�b�d�e�m �l�Z�d�h�` �\�•�^�[�m�\�Z�}�l�v�k�y �^�b�k�l�Z�g�p�•�c�g�h�� �Z �k�Z�f�_�� 
�©�H�k�g�h�\�b �i�_�^�Z�]�h�]�•�d�b �a�• �\�k�l�m�i�h�f �^�h �k�i�_�p�•�Z�e�v�g�h�k�l�•�ª�� �©�1�k�l�h�j�•�y �m�d�j�Z�€�g�k�v�d�h�€ �r�d�h�e�b �• 
�i�_�^�Z�]�h�]�•�d�b�ª�� �©�>�b�^�Z�d�l�b�d�Z �i�h�q�Z�l�d�h�\�h�€ �h�k�\�•�l�b�ª�� �©�L�_�h�j�•�y �l�Z �f�_�l�h�^�b�d�Z �\�b�o�h�\�Z�g�g�y�ª �c �•�g�� 
�>�e�y �h�j�]�Z�g�•�a�Z�p�•�€ �^�b�k�l�Z�g�p�•�c�g�h�]�h �g�Z�\�q�Z�g�g�y �p�•�g�g�b�f �l�Z �\�Z�`�e�b�\�b�f �} �•�g�n�h�j�f�Z�p�•�c�g�h-
�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�c �j�_�k�m�j�k �>�G�I�; �M�d�j�Z�€�g�b �•�f�� �<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h �©�<�b�^�Z�l�g�• �i�_�^�Z�]�h�]�b 
�M�d�j�Z�€�g�b �l�Z �k�\�•�l�m�ª�� �\�b�d�h�j�b�k�l�Z�g�g�y �y�d�h�]�h �a�Z�[�_�a�i�_�q�m�} �_�n�_�d�l�b�\�g�•�k�l�v �i�j�h�\�_�^�_�g�b�o �a�Z�g�y�l�v �c 
�a�Z�k�\�h�}�g�g�y �f�Z�l�_�j�•�Z�e�m�� 

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

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

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

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

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

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

�L�Z�d�� �m �i�h�k�•�[�g�b�d�m �©�L�_�h�j�•�y �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y �r�d�h�e�y�j�•�\�ª (1985 �j���� [2], �Z�\�l�h�j 
�;�� �E�•�o�Z�q�h�\ �\�b�a�g�Z�q�b�\ �a�Z�\�^�Z�g�g�y�� �i�j�b�g�p�b�i�b �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y�� �j�h�a�d�j�b�\ �_�k�l�_�l�b�q�g�• 
�d�Z�l�_�]�h�j�•�€�� �j�h�a�]�e�y�g�m�\ �a�g�Z�q�_�g�g�y �o�m�^�h�`�g�v�h�€ �k�Z�f�h�^�•�y�e�v�g�h�k�l�• �\ �`�b�l�l�• �^�•�l�_�c�� �\�b�k�\�•�l�e�b�\ 
�h�k�h�[�e�b�\�h�k�l�• �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y �r�d�h�e�y�j�•�\ �m �k�•�e�v�k�v�d�•�c �f�•�k�p�_�\�h�k�l�•�� 

�M 1986 �j�� �\�b�c�r�h�\ �^�j�m�d�h�f �i�h�k�•�[�g�b�d �©�?�k�l�_�l�b�q�g�_ �\�b�o�h�\�Z�g�g�y �m�q�g�•�\ �m 
�i�h�a�Z�r�d�•�e�v�g�b�o �a�Z�d�e�Z�^�Z�o�ª ���m�i�h�j�y�^�� �E�� �K�Z�o�Z�j�h�\�Z �l�Z �:�� �R�Z�o�h�\�Z�� [5], �\ �y�d�h�f�m �j�h�a�d�j�b�l�h �y�d 
�a�Z�]�Z�e�v�g�• �i�b�l�Z�g�g�y �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y �m�q�g�•�\ �m �i�h�a�Z�r�d�•�e�v�g�b�o �a�Z�d�e�Z�^�Z�o�� �l�Z�d �• 
�i�b�l�Z�g�g�y �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y �a�Z �^�h�i�h�f�h�]�h�x �j�•�a�g�b�o �\�b�^�•�\ �f�b�k�l�_�p�l�\�Z�� �a�h�d�j�_�f�Z�� 
�h�[�j�Z�a�h�l�\�h�j�q�h�]�h �f�b�k�l�_�p�l�\�Z�� �f�m�a�b�d�b�� �o�h�j�_�h�]�j�Z�n�•�€�� �l�_�Z�l�j�m�� �d�•�g�h �l�h�s�h�� 

�G�_�h�[�o�•�^�g�h �a�Z�a�g�Z�q�b�l�b�� �s�h �\ �h�d�j�_�k�e�_�g�b�c �i�_�j�•�h�^ �\�b�g�b�d�Z�x�l�v �g�h�\�Z�l�h�j�k�v�d�• �•�^�_�€ 
�s�h�^�h �_�k�l�_�l�b�q�g�h�]�h �j�h�a�\�b�l�d�m �h�k�h�[�b�k�l�h�k�l�•�� �A�h�d�j�_�f�Z�� �j�h�a�]�e�y�^�Z�l�b �\�a�Z�}�f�h�^�•�x �f�b�k�l�_�p�l�\ �m 
�_�k�l�_�l�b�q�g�h�f�m�� �a�Z�]�Z�e�v�g�h�d�m�e�v�l�m�j�g�h�f�m�� �^�m�o�h�\�g�h�f�m �j�h�a�\�b�l�d�m �f�h�e�h�^�• �a�Z�i�j�h�i�h�g�m�\�Z�e�Z 
�i�j�h�n�_�k�h�j �=�� �R�_�\�q�_�g�d�h �\ �i�h�k�•�[�g�b�d�m �©�?�k�l�_�l�b�q�g�_ �\�b�o�h�\�Z�g�g�y �\ �r�d�h�e�•�ª �����������j���� [3]; 
�^�h�k�\�•�^�m �j�h�[�h�l�b �a �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y �\ �r�d�h�e�Z�o �f�b�k�l�_�p�l�\�� �y�d�• �g�Z�[�m�e�b �h�k�h�[�e�b�\�h�€ 
�i�h�i�m�e�y�j�g�h�k�l�• �\ �d�•�g�p�• �O�O �k�l���� �j�h�a�d�j�b�l�h �\ �i�h�k�•�[�g�b�d�m �©�?�k�l�_�l�b�q�g�_ �\�b�o�h�\�Z�g�g�y �\ �r�d�h�e�Z�o 
�f�b�k�l�_�p�l�\�ª ���m�i�h�j�� �I�� �O�Z�e�Z�[�m�a�Z�j�� 1988 �j���� �\�b�k�\�•�l�e�_�g�g�• [4]. 

�G�Z �m�\�Z�]�m �a�Z�k�e�m�]�h�\�m�} �g�Z�\�q�Z�e�v�g�h-�f�_�l�h�^�b�q�g�b�c �i�h�k�•�[�g�b�d �m�d�j�Z�€�g�k�v�d�b�o �i�_�^�Z�]�h�]�•�\ 
�>�� �>�`�h�e�b�� �:�� �S�_�j�[�h �©�L�_�h�j�•�y �• �f�_�l�h�^�b�d�Z �_�k�l�_�l�b�q�g�h�]�h �\�b�o�h�\�Z�g�g�y �r�d�h�e�y�j�•�\�ª (1988 �j������ 
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�\ �y�d�h�f�m �i�h�j�y�^ �•�a �l�\�_�j�^�`�_�g�g�y�f �©�_�k�l�_�l�b�q�g�_ �\�b�o�h�\�Z�g�g�y�ª �^�h�k�b�l�v �^�h�d�e�Z�^�g�h �j�h�a�]�e�y�^�Z�x�l�v 
�l�Z�d�• �i�h�g�y�l�l�y �y�d �©�_�k�l�_�l�b�q�g�• �p�•�g�g�h�k�l�•�ª�� �©�_�k�l�_�l�b�q�g�_ �k�i�j�b�c�g�y�l�l�y�ª�� �©�_�k�l�_�l�b�q�g�b�c �k�f�Z�d�ª�� 
�©�_�k�l�_�l�b�q�g�• �i�h�l�j�_�[�b�ª�� �©�_�k�l�_�l�b�q�g�• �i�h�q�m�l�l�y�ª �©�_�k�l�_�l�b�q�g�• �k�m�^�`�_�g�g�y�ª [1]. 
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�M�� �i�_�j�r�•�c�� �i�h�e�h�\�b�g�•�� �O�O�� �k�l���� �n�j�Z�g�p�m�a�v�d�b�c�� �i�_�^�Z�]�h�]-�]�m�f�Z�g�•�k�l���K�_�e�_�k�l�_�g�� �N�j�_�g�_��
���&�p�O�H�V�W�L�Q���)�U�H�L�Q�H�W�����k�l�\�h�j�b�\���l�Z�d���a�\�Z�g�m���g�h�\�m���r�d�h�e�m�����^�_���j�_�Z�e�•�a�h�\�m�\�Z�\���•�^�_�€���]�m�f�Z�g�•�k�l�b�q�g�h�€���l�Z��
�^�_�f�h�d�j�Z�l�b�q�g�h�€�� �i�_�^�Z�]�h�]�•�d�b���� �Q�•�l�d�_�� �i�e�Z�g�m�\�Z�g�g�y�� �i�j�h�p�_�k�m�� �g�Z�\�q�Z�g�g�y�� �}�� �h�^�g�•�}�x�� �a��
�h�k�h�[�e�b�\�h�k�l�_�c�� �k�b�k�l�_�f�b�� �N�j�_�g�_���� �K�b�k�l�_�f�h�x�� �i�_�j�_�^�[�Z�q�_�g�h���� �s�h�� �\�q�b�l�_�e�v�� �^�e�y�� �d�h�`�g�h�]�h��
�d�e�Z�k�m�� �k�d�e�Z�^�Z�}�� �f�•�k�y�q�g�b�c�� �i�e�Z�g�� �j�h�[�h�l�b���� �m�� �y�d�h�f�m�� �f�•�k�l�b�l�v�k�y�� �i�_�j�_�e�•�d�� �l�_�f�� �a�� �g�Z�\�q�Z�e�v�g�b�o��
�i�j�_�^�f�_�l�•�\���� �y�d�•�� �g�_�h�[�o�•�^�g�h�� �\�b�\�q�Z�l�b�� �a�]�•�^�g�h�� �a�� �^�_�j�`�Z�\�g�b�f�b�� �i�j�h�]�j�Z�f�Z�f�b���� �K�\�h�}�x�� �q�_�j�]�h�x��
�d�h�`�_�g���m�q�_�g�v���k�d�e�Z�^�Z�}���a�Z���^�h�i�h�f�h�]�h�x���\�q�b�l�_�e�y���•�g�^�b�\�•�^�m�Z�e�v�g�b�c���l�b�`�g�_�\�b�c���i�e�Z�g�����\���y�d�h�f�m��
�\�•�^�h�[�j�Z�`�_�g�h�� �\�k�•�� �h�k�g�h�\�g�•�� �\�b�^�b�� �c�h�]�h�� �j�h�[�h�l�b���� �I�_�^�Z�]�h�]�� �g�Z�^�Z�\�Z�\�� �\�_�e�b�d�h�]�h�� �a�g�Z�q�_�g�g�y��
�k�d�e�Z�^�Z�g�g�x�� �•�g�^�b�\�•�^�m�Z�e�v�g�b�o���i�e�Z�g�•�\���� �h�k�d�•�e�v�d�b�� �\�\�Z�`�Z�\���� �s�h�� �m�� �l�Z�d�b�c���k�i�h�k�•�[�� �d�h�`�_�g�� �m�q�_�g�v��
�q�•�l�d�h�� �j�h�a�m�f�•�}���� �s�h�� �i�_�j�_�^�� �g�b�f�� �k�l�h�y�l�v�� �d�h�g�d�j�_�l�g�•�� �a�Z�\�^�Z�g�g�y���� �\�•�g�� �\�q�b�l�v�k�y�� �k�Z�f�h�k�l�•�c�g�h��
�j�h�a�i�h�^�•�e�y�l�b���k�\�•�c���q�Z�k�����m���g�v�h�]�h���j�h�a�\�b�\�Z�}�l�v�k�y���i�h�q�m�l�l�y���\�e�Z�k�g�h�€���\�•�^�i�h�\�•�^�Z�e�v�g�h�k�l�•���>���������@�� 

�:�f�_�j�b�d�Z�g�k�v�d�b�c�� �^�h�k�e�•�^�g�b�d�� �<�� �:�d�_�j (V. Acker) �k�l�\�_�j�^�`�m�}���� �s�h�� �f�•�`�� �^�\�h�f�Z��
�k�\�•�l�h�\�b�f�b���\�•�c�g�Z�f�b���^�m�`�_���[�Z�]�Z�l�v�h�f���^�•�l�y�f�� �m���^�Z�e�_�d�b�o���j�_�]�•�h�g�Z�o���N�j�Z�g�p�•�€���K�����N�j�_�g�_���g�Z�^�Z�\��
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�f�Z�k�b�\�b���g�_�^�h�k�e�•�^�`�_�g�b�o���[�•�h�]�j�Z�n�•�c���l�h�s�h���í���p�_���g�Z�c�Z�d�l�m�Z�e�v�g�•�r�_���k�l�h�k�h�\�g�h���i�j�h�[�e�_�f�Z�l�b�d�b��
�•�^�_�g�l�b�n�•�d�Z�p�•�€�� �m�� �g�Z�m�d�h�\�h�f�m�� �^�b�k�d�m�j�k�•�� �l�Z�� �[�•�h�]�j�Z�n�•�q�g�•�c�� �i�j�Z�]�f�Z�l�b�p�•�� �i�h�k�l�Z�l�_�c�� �©�^�b�l�y�q�b�o�ª��
�i�b�k�v�f�_�g�g�b�d�•�\�� ���Z�\�l�h�j�b���� �d�h�l�j�•�� �i�b�r�m�l�v�� �^�e�y�� �k�i�_�p�b�n�•�q�g�h�€�� �\�•�d�h�\�h�€�� �Z�m�^�b�l�h�j�•�€�� �q�b�l�Z�q�•�\���± 
�^�•�l�_�c���•���i�•�^�e�•�l�d�•�\�����i�j�y�f�h���i�h�\�¶�y�a�Z�g�Z���a���i�_�^�Z�]�h�]�•�q�g�h�x���[�•�h�]�j�Z�n�•�d�h�x�����h�k�d�•�e�v�d�b�� 

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

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

- �a�^�_�[�•�e�v�r�h�]�h�� �l�_�d�k�l�b�� �©�^�b�l�y�q�b�o�ª�� �i�b�k�v�f�_�g�g�b�d�•�\�� �\�o�h�^�b�e�b�� �^�h�� �r�d�•�e�v�g�b�o�� �i�j�h�]�j�Z�f�� �•��
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https://doi.org/10.15407/ub.20.172


40  

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

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

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

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

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

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

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

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

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

�L�Z�d�b�f�� �q�b�g�h�f�� �[�m�e�h�� �a�Z�k�l�h�k�h�\�Z�g�h�� �Z�g�Z�e�•�a�� �Z�j�o�•�\�g�b�o�� �^�`�_�j�_�e���� �g�Z�m�d�h�\�b�o�� �^�h�k�e�•�^�`�_�g�v��
���K���X�� �;�Z�d�Z�c���� �=���I�� �=�j�_�[�•�g�g�Z���� �1���H�� �D�m�e�b�d���� �H���H�� �L�m�e�y�d�h�\���� �E���<�� �M�r�d�Z�e�h�\���� �•�� �g�Z�m�d�h�\�h-
�i�m�[�e�•�p�b�k�l�b�q�g�b�o�� �j�h�a�\�•�^�h�d�� �i�j�h�� �=���K�� �K�d�h�\�h�j�h�^�m�� ���:�� �:�k�d�h�q�_�g�k�d�b�c���� �>���1�� �;�Z�]�Z�e�•�c����
�X���Y�� �;�Z�j�Z�[�Z�r���� �E���/�� �F�Z�o�g�h�\�_�p�v���� �<���E�� �F�b�d�b�l�Z�k�v���� �>���K�� �G�Z�e�b�\�Z�c�d�h������ �k�\�•�^�q�_�g�g�y�� �c�h�]�h��
�m�q�g�y���F�b�o�Z�c�e�Z���D�h�\�Z�e�b�g�k�v�d�h�]�h�����y�d�b�c���i�•�k�e�y���\�•�^�o�h�^�m���M�q�b�l�_�e�y���g�Z�i�b�k�Z�\���c�h�]�h���[�•�h�]�j�Z�n�•�x����
�©�@�b�a�g�v�� �=�j�b�]�h�j�•�y�� �K�d�h�\�h�j�h�^�u�ª���� �n�•�e�h�k�h�n�k�v�d�•�� �j�h�a�\�•�^�d�b�� ���K���;�� �D�j�b�f�k�v�d�b�c����
�F���<�� �I�h�i�h�\�b�q���� �<���<�� �1�e�v�€�g���� �=�� �D�h�g�b�k�v�d�b�c���� �N�� �I�j�h�d�h�i�h�\�b�q������ �•�k�l�h�j�•�h�k�h�n�k�v�d�•��
�^�h�k�e�•�^�`�_�g�g�y�����J�� �;�_�g�_�^�b�d�l�����<�� �<�•�g�^�_�e�v�[�Z�g�^�����:�� �=�Z�e�v�q�b�g�k�v�d�b�c�����/�� �=�e�b�\�Z�����<���=�� �D�j�_�f�_�g�v����
�<���F�� �G�b�q�b�d���� �<���F�� �L�d�Z�q�_�g�d�h������ �•�k�l�h�j�b�q�g�•�� ���<���N�� �;�Z�j�Z�g�•�\�k�v�d�b�c���� �>�� �<�b�r�g�_�\�k�v�d�b�c����
�<���K�� �=�h�j�k�v�d�b�c���� �F���1�� �D�h�k�l�h�f�Z�j�h�\���� �:���F�� �G�•�`�_�g�_�p�v���� �H���/��-�Y�� �I�Z�o�e�v�h�\�k�v�d�Z���� �O�\�� �L�b�l�h�\������
�•�k�l�h�j�b�d�h-�i�_�^�Z�]�h�]�•�q�g�•�� �g�Z�j�b�k�b�� ���G���F�� �=�m�i�Z�g���� �G���I�� �>�•�q�_�d���� �1���:�� �L�Z�[�Z�q�g�b�d�h�\����
�E���<�� �M�r�d�Z�e�h�\������ �i�k�b�o�h�e�h�]�•�q�g�•�� �^�h�k�e�•�^�`�_�g�g�y�� �a�� �h�k�g�h�\�� �j�h�a�\�b�l�d�m�� �h�k�h�[�b�k�l�h�k�l�•�� ���=���H�� �;�Z�e�e����
�1���>�� �;�_�o���� �F���C�� �;�h�j�b�r�_�\�k�v�d�b�c���� �H�� �>�h�g�q�_�g�d�h���� �=���K�� �D�h�k�l�x�d���� �K���>�� �F�Z�d�k�b�f�_�g�d�h������
�k�h�p�•�h�e�h�]�•�q�g�•���j�h�a�\�•�^�d�b�����E���>�� �=�m�^�d�h�\�����X���:�� �E�_�\�Z�^�Z�������_�g�p�b�d�e�h�i�_�^�b�q�g�•���\�b�^�Z�g�g�y���l�h�s�h�� 

�P�_�c�� �g�_�a�g�Z�q�g�b�c�� �a�Z�� �h�[�k�y�]�h�f�� �k�i�b�k�h�d�� �^�Z�}�� �a�Z�]�Z�e�v�g�_�� �m�y�\�e�_�g�g�y���� �i�j�h�� �k�d�e�Z�^�g�b�d�b���� �y�d�•��
�^�h�a�\�h�e�y�x�l�v�� �i�•�a�g�Z�l�b�� �•�k�l�h�j�b�q�g�_�� �l�e�h���� �•�k�l�h�j�•�h�k�h�n�k�v�d�_�� �h�k�f�b�k�e�_�g�g�y�� �_�i�h�o�b���� �Z�� �l�Z�d�h�`��
�f�_�g�l�Z�e�v�g�•�k�l�v�� �i�j�_�^�k�l�Z�\�g�b�d�•�\�� �M�d�j�Z�€�g�k�v�d�h�]�h�� �[�Z�j�h�d�h���� �n�•�e�h�k�h�n�k�v�d�_�� �h�k�y�]�g�_�g�g�y��
�e�x�^�b�g�h�f�•�j�g�h�k�l�•�� �•�^�_�c�����q�b���l�h���f�b�g�m�e�h�]�h���� �q�b���k�v�h�]�h�^�_�g�g�y������ �k�h�p�•�h�e�h�]�•�q�g�•�� �m�a�Z�]�Z�e�v�g�_�g�g�y���l�Z��
�g�Z�k�l�Z�g�h�\�b�� �s�h�^�h�� �h�k�h�[�b�k�l�•�k�g�b�o�� �\�q�b�g�d�•�\���� �•�k�l�h�j�b�d�h-�i�_�^�Z�]�h�]�•�q�g�•�� �i�•�^�o�h�^�b�� �^�h�� �\�b�\�q�_�g�g�y��
�g�Z�p�•�h�g�Z�e�v�g�h�€�� �k�i�Z�^�s�b�g�b���� �h�k�g�h�\�b�� �i�k�b�o�h�e�h�]�•�€�� �h�k�h�[�b�k�l�h�k�l�•���� �s�h�� �\�k�_�� �j�Z�a�h�f�� �k�d�e�Z�^�Z�}��
�f�h�a�Z�€�q�g�_�� �i�h�e�h�l�g�h���� �g�Z�� �y�d�h�f�m�� �m�\�b�j�Z�a�g�x�}�l�v�k�y�� �•�k�l�h�j�b�q�g�Z�� �i�h�k�l�Z�l�v�� �•�� �\�h�^�g�h�q�Z�k�� �d�h�g�d�j�_�l�g�Z��
�h�k�h�[�b�k�l�•�k�l�v���� �1�� �k�Z�f�_�� �f�h�l�b�\�Z�p�•�c�g�b�c�� �\�b�f�•�j�� �^�Z�}�� �a�j�h�a�m�f�•�l�b�� �i�j�b�q�b�g�b�� �c�� �g�Z�k�e�•�^�d�b�� �j�•�r�_�g�v��
�•�k�l�h�j�b�q�g�h�€�� �h�k�h�[�b���� �Z�� �h�l�`�_�� �g�Z�k�l�m�i�g�•�k�l�v�� �i�h�^�•�c�� �•�� �i�_�j�•�h�^�b�a�Z�p�•�x�� �`�b�l�l�}�\�h�€�� �[�•�h�]�j�Z�n�•�€���� �\��
�^�Z�g�h�f�m���\�b�i�Z�^�d�m���=�j�b�]�h�j�•�y���K�d�h�\�h�j�h�^�b�� 
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�i�h�l�_�g�p�•�Z�e���� �l�Z�d�� �•�� �k�h�p�•�Z�e�v�g�•�� �h�[�k�l�Z�\�b�g�b���� �>���@���� �k�l�Z�g�h�\�e�_�g�g�y�� �g�h�\�h�m�l�\�h�j�_�g�v�� �y�d�� �a�f�•�g�Z��
�f�_�g�l�Z�e�v�g�h�€�� �f�h�^�_�e�•�� �k�\�•�l�m�� ���Z�[�h�� �k�b�k�l�_�f�b�� �f�_�g�l�Z�e�v�g�b�o�� �f�h�^�_�e�_�c���� �Z�� �l�Z�d�h�`�� �g�Z�[�m�l�l�y�� �g�h�\�h�]�h��
�k�f�b�k�e�m���� �F���E�� �K�f�m�e�v�k�h�g�� �>���@���� �Z�� �l�Z�d�h�`�� �n�•�e�h�k�h�n�k�v�d�_�� �j�h�a�m�f�•�g�g�y�� �p�•�g�g�h�k�l�_�c�� �>������ �k���� �������@��
�^�h�a�\�h�e�y�}�� �m�y�\�b�l�b�� �e�Z�g�p�x�]�� �d�e�x�q�h�\�b�o�� �f�h�f�_�g�l�•�\�� �`�b�l�l�}�l�\�h�j�_�g�g�y�� �h�k�h�[�b�k�l�h�k�l�•���� �s�h��
�a�g�Z�f�_�g�m�x�l�v�� �a�Z�d�•�g�q�_�g�g�y�� �h�^�g�h�]�h�� �i�_�j�•�h�^�m�� �•�� �i�h�q�Z�l�h�d�� �g�h�\�h�]�h���� �g�Z�k�l�m�i�g�b�f�� �q�b�g�h�f����
�©�f�_�g�l�Z�e�v�g�•�k�l�v �± �p�•�g�g�h�k�l�• �± �\�f�h�l�b�\�h�\�Z�g�b�c�� �\�b�[�•�j �± �\�q�b�g�h�d �± �g�Z�k�l�Z�g�g�y���g�h�\�h�]�h�� �_�l�Z�i�m�ª����
�<�b�j�•�r�Z�e�v�g�b�f���n�Z�d�l�h�j�h�f�����y�d�b�c���k�l�h�k�m�}�l�v�k�y���k�Z�f�_���h�k�h�[�b�k�l�•�k�g�h�]�h�����k�m�[�¶�}�d�l�g�h�]�h���k�l�Z�\�e�_�g�g�y��
�^�h�� �^�•�c�k�g�h�k�l�•���� �}�� �l�_���� �s�h�� �p�•�g�g�h�k�l�•�� �f�•�k�l�y�l�v�� �m�� �k�h�[�•�� �k�i�h�g�m�d�Z�e�v�g�b�c�� �k�d�e�Z�^�g�b�d���� �\�b�d�h�g�m�x�q�b��
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�k�Z�f�h�[�m�l�g�h�k�l�•�� �m�d�j�Z�€�g�k�v�d�h�€�� �d�m�e�v�l�m�j�b�� ���� �i�Z�j�Z�^�h�d�k�b�� �_�\�h�e�x�p�•�€���� �D�b�}�\�h-�F�h�]�b�e�y�g�k�v�d�Z�� �Z�d�Z�^�_�f�•�y�� �\�� �•�f�_�g�Z�o����
XVII -�;�9�,�,�,���k�l���������_�g�p�b�d�e�����\�b�^���������m�i�h�j�y�^�����A�����1�����O�b�`�g�y�d�������a�Z���j�_�^�����<�����K�����;�j�x�o�h�\�_�p�v�d�h�]�h�����D�b�€�\�������<�>���©�D�F��
�:�d�Z�^�_�f�•�y�ª�������������������������F�� 

������ �K�f�m�e�v�k�h�g�� �F���� �E���� �1�g�l�_�e�_�d�l�� �•�� �f�_�g�l�Z�e�v�g�•�� �f�h�^�_�e�•�� �k�\�•�l�m���� �G�Z�m�d�h�\�•�� �a�Z�i�b�k�d�b���� �K�_�j���� �I�k�b�o�h�e�h�]�•�y�� �•��
�i�_�^�Z�]�h�]�•�d�Z�����L�_�f�Z�l�b�q�g�b�c���\�b�i�����K�m�q�Z�k�g�•���^�h�k�e�•�^�`�_�g�g�y���d�h�]�g�•�l�b�\�g�h�€���i�k�b�o�h�e�h�]�•�€�����H�k�l�j�h�]�������<�b�^-�\�h���G�Z�p�����m�g-
�l�m���©�H�k�l�j�h�]�ª�����������������<�b�i�������������K���������±49.  

������ �K�m�o�h�f�e�b�g�k�v�d�Z�� �H���� �<���� �I�_�j�k�h�g�Z�e�•�y�� �\�� �•�k�l�h�j�b�d�h-�i�_�^�Z�]�h�]�•�q�g�h�f�m�� �^�b�k�d�m�j�k�•���� �1�k�l�h�j�b�d�h-
�i�_�^�Z�]�h�]�•�q�g�b�c���i�j�h�p�_�k�����g�h�\�•���i�•�^�o�h�^�b���^�h���a�Z�]�Z�e�v�g�b�o���i�j�h�[�e�_�f�����D�b�€�\�������:���I���G�������������������&���������± 46. 
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������ �N�•�e�h�k�h�n�k�v�d�b�c�� �_�g�p�b�d�e�h�i�_�^�b�q�g�b�c�� �k�e�h�\�g�b�d�� ���� �1�g�k�l�b�l�m�l�� �n�•�e�h�k�h�n�•�€�� �•�f���� �=���K���� �K�d�h�\�h�j�h�^�b�� �G�:�G��
�M�d�j�Z�€�g�b�����D�b�€�\�������:�[�j�b�k�������������������������k�� 
 

�H�� �1�� �R�Z�e�Z�d 

�I�?�>�:�=�H�=�1�Q�G�: �>�1�Y�E�V�G�1�K�L�V �D�:�E�?�G�B�D�: �R�?�C�D�H�<�K�V�D�H�=�H�� 
�J�M�D�H�I�B�K�G�1 �>�@�?�J�?�E�:�� �I�?�J�1�H�>�B�D�:�� �>�H�K�E�1�>�@�?�G�G�Y 

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

�M �\�•�^�d�j�b�l�l�• �g�_�^�•�e�v�g�b�o �r�d�•�e�� �i�_�j�r�• �a �y�d�b�o �a�¶�y�\�b�e�b�k�y �\ �I�h�e�l�Z�\�• �c �D�b�}�\�• 1858 �• 
1859 �j�j���� �\�Z�`�e�b�\�m �j�h�e�v �\�•�^�•�]�j�Z�\�Z�e�Z �k�l�m�^�_�g�l�k�v�d�Z �f�h�e�h�^�v�� �i�_�j�_�\�Z�`�g�h �m�g�•�\�_�j�k�b�l�_�l�m 
�k�\�y�l�h�]�h �<�h�e�h�^�b�f�b�j�Z�� �1�k�l�h�j�b�d�� �e�•�l�_�j�Z�l�m�j�h�a�g�Z�\�_�p�v �=�g�Z�l �@�b�l�_�p�v�d�b�c �m �k�l�Z�l�l�• �©�D�b�€�\�k�v�d�Z 
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�]�j�h�f�Z�^�Z �a�Z 60-�o �j�h�d�•�\�ª �k�_�j�_�^ �g�Z�c�_�g�_�j�]�•�c�g�•�r�b�o �m�q�b�l�_�e�•�\ �a�]�Z�^�m�\�Z�\ �i�j�h �D�Z�e�_�g�b�d�Z 
�R�_�c�d�h�\�k�v�d�h�]�h (1835�±1903) �± �m�i�h�j�y�^�g�b�d�Z �©�H�i�u�l�Z �x�`�g�h�j�m�k�k�d�h�]�h �k�e�h�\�Z�j�y�ª ���i�h�[�Z�q�b�e�b 
�k�\�•�l �l�•�e�v�d�b�� �l�� 1, �D�b�€�\�� 1861; �l�� 5, �\�b�i�� 1, �F�h�k�d�\�Z�� 1883; �l�� 5, �\�b�i�� 2, �D�b�€�\�� 1886), �a�[�•�j�d�b 
�©�J�m�k�v�d�• �g�Z�j�h�^�g�• �d�Z�a�d�b �c �i�j�b�d�Z�a�d�b�� �[�Z�c�d�b �c �i�j�b�[�Z�x�l�d�b�� �[�j�_�o�_�g�v�d�b �c �i�h�[�j�_�o�_�g�v�d�b�� 
�[�b�e�b�p�• �c �g�_�[�b�e�b�p�•�� �i�j�b�d�e�Z�^�d�b �c �g�•�k�_�g�•�l�g�b�p�•�� �I�_�j�r�Z �d�e�Z�g�y�ª ���;�h�[�j�m�c�k�v�d�� 1871), �Z�\�l�h�j�Z 
�©�;�u�l�Z �i�h�^�h�e�y�g�ª ���l�� 1, �\�b�i�� 1; �l�� 1, �\�b�i�� 2, �D�b�€�\�� 1859, 1860), �^�h�k�e�•�^�`�_�g�v �©�H �d�b�_�\�k�d�b�o 
�\�h�k�d�j�_�k�g�u�o �r�d�h�e�Z�o�ª ���©�<�h�k�i�b�l�Z�g�b�_�ª�� 1860, �‹  1�±5), �©�R�q�h �l�Z�d�_ �1�[�g-�>�Z�k�l�h�\�Z �³�J�m�k�v�´�ª 1 
���D�b�€�\�� 1870), �©�K�e�Z�\�y�g�k�d�b�c �\�h�i�j�h�k �\ �j�m�k�k�d�h�c �g�Z�m�d�_�ª ���;�h�[�j�m�c�k�v�d�� 1876), �©�L�h�e�d�h�\�Z�g�b�_ 
�k�e�h�\�Z �³�\�b�j�Z�´�ª ���D�Z�a�Z�g�v�� 1878), �©�H �i�h�o�h�j�h�g�Z�o �\ �I�h�^�h�e�v�k�d�h�c �]�m�[�_�j�g�b�b�ª ���©�D�b�_�\�k�d�b�c 
�l�_�e�_�]�j�Z�n�ª�� 1860, �‹  17, 18, 24�±26), �©�H �i�j�b�\�_�l�k�l�\�b�y�o �b �i�h�a�^�j�Z�\�e�_�g�b�y�o �m �i�h�^�h�e�y�g�ª 
���©�D�b�_�\�k�d�b�c �d�m�j�v�_�j�� 1862, �‹  5, 8), �i�•�^�j�m�q�g�b�d�•�\ �^�e�y �g�_�^�•�e�v�g�b�o �r�d�•�e�� �a�h�d�j�_�f�Z 
�©�>�h�f�Z�r�g�y �g�Z�m�d�Z�� �I�_�j�r�• �i�h�q�Z�l�d�b�ª ���D�b�€�\�� 1860) �l�Z �©�>�h�f�Z�r�g�y �g�Z�m�d�Z�� �<�u�r�¶�r�• 
�i�h�q�Z�l�d�u�ª ���D�b�€�\�� 1861).  

�D�� �R�_�c�d�h�\�k�v�d�b�c�� �m�k�_ �k�\�•�^�h�f�_ �`�b�l�l�y �i�_�j�_�k�e�•�^�m�\�Z�g�b�c �y�d �g�_�[�_�a�i�_�q�g�b�c 
�m�d�j�Z�€�g�h�n�•�e�� �m�q�b�l�_�e�x�\�Z�\ �m �I�h�^�•�e�v�k�v�d�•�c �g�_�^�•�e�v�g�•�c �r�d�h�e�• �l�Z �[�m�\ �j�h�a�i�h�j�y�^�g�b�d�h�f �m 
�g�_�^�•�e�v�g�•�c �r�d�h�e�• �i�j�b �m�g�•�\�_�j�k�b�l�_�l�• �k�\�� �<�h�e�h�^�b�f�b�j�Z�� �D�j�•�f �l�h�]�h�� �\�•�g �m�i�h�j�y�^�d�m�\�Z�\ 
�i�•�^�j�m�q�g�b�d�b �l�Z �d�j�b�l�b�q�g�h �h�k�f�b�k�e�b�\ �g�Z�\�q�Z�g�g�y �m �g�_�^�•�e�v�g�b�o �g�Z�\�q�Z�e�v�g�b�o �a�Z�d�e�Z�^�Z�o�� �>�h 
�^�`�_�j�_�e�� �s�h �\�b�k�\�•�l�e�x�x�l�v �c�h�]�h �^�•�y�e�v�g�•�k�l�v �p�v�h�]�h �i�_�j�•�h�^�m�� �g�Z�e�_�`�Z�l�v �j�m�d�h�i�b�k�g�• 
�f�Z�l�_�j�•�Z�e�b �•�a �P�>�1�:�M ���N�� 707. �H�i�� 25. �H�^�� �a�[�� 352; �H�i�� 28. �K�i�j�� 222), �1�J �G�;�M�<�� 
�Z�j�o�•�\�g�b�o �n�h�g�^�•�\ �1�F�N�?�� �i�m�[�e�•�d�Z�p�•�€ �F�� �I�b�j�h�]�h�\�Z�� �©�:�\�l�h�[�•�h�]�j�Z�n�•�y�ª �F�� �>�j�Z�]�h�f�Z�g�h�\�Z 
���D�b�€�\�� 1917), �i�•�^�j�m�q�g�b�d�b�� �k�l�Z�l�l�• �• �e�b�k�l�b �k�Z�f�h�]�h �D�� �R�_�c�d�h�\�k�v�d�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y �1�� 
�A�Z�k�e�Z�\�k�v�d�h�]�h �l�Z �G�� �I�h�[�•�j�q�_�g�d�h�� 
 

�X�� �<�� �R�Z�e�•�\�k�v�d�Z 

�<�B�D�H�J�B�K�L�:�G�G�Y �F�H�@�E�B�<�H�K�L�?�C �;�1�H�=�J�:�N�1�Q�G�B�O �>�H�K�E�1�>�@�?�G�V  
�M �<�B�<�Q�?�G�G�1 �D�M�J�K�M �©�I�?�>�:�=�H�=�1�D�: �L�H�E�?�J�:�G�L�G�H�K�L�1�ª 

�M �g�Z�m�d�h�\�•�c �e�•�l�_�j�Z�l�m�j�• �k�m�l�g�•�k�l�v �i�h�g�y�l�l�y �©�l�h�e�_�j�Z�g�l�g�•�k�l�v�ª �\�b�a�g�Z�q�_�g�h �y�d 
�•�g�l�_�]�j�h�\�Z�g�_ �f�h�j�Z�e�v�g�h-�h�k�h�[�b�k�l�•�k�g�_ �m�l�\�h�j�_�g�g�y�� �\ �h�k�g�h�\�• �y�d�h�]�h �e�_�`�b�l�v �p�•�g�g�•�k�g�_ 
�k�l�Z�\�e�_�g�g�y �^�h �•�g�r�b�o�� �^�h �k�_�[�_�� �g�Z�\�d�h�e�b�r�g�v�h�]�h �k�_�j�_�^�h�\�b�s�Z�� �y�d�_ �\�b�y�\�e�y�}�l�v�k�y �m 
�l�_�j�i�b�f�h�f�m �k�l�Z�\�e�_�g�g�• �^�h �•�g�l�_�j�_�k�•�\�� �^�m�f�h�d�� �i�h�]�e�y�^�•�\�� �a�\�b�q�h�d�� �\�•�j�m�\�Z�g�v �•�g�r�b�o �e�x�^�_�c�� 
�g�_�a�Z�e�_�`�g�h �\�•� ̂�€�o�g�•�o �i�h�]�e�y�^�•�\�� �g�Z�p�•�h�g�Z�e�v�g�h�k�l�• �l�Z �j�_�e�•�]�•�c�g�h�€ �i�j�b�g�Z�e�_�`�g�h�k�l�• [1, �k�� 29]. 

�<�b�o�h�\�Z�g�g�y �l�h�e�_�j�Z�g�l�g�h�k�l�• �k�i�j�b�y�} �i�•�a�g�Z�g�g�x �d�m�e�v�l�m�j�b �j�•�a�g�b�o �g�Z�j�h�^�•�\�� �k�l�\�h�j�x�} 
�i�_�j�_�^�m�f�h�\�b �\�a�Z�}�f�h�i�h�\�Z�]�b �l�Z �j�h�a�m�f�•�g�g�y�� �k�i�•�\�j�h�[�•�l�g�b�p�l�\�Z�� �s�h �} �a�Z�i�h�j�m�d�h�x �k�h�p�•�Z�e�v�g�h�€ 
�f�•�`�g�Z�p�•�h�g�Z�e�v�g�h�€ �k�l�Z�[�•�e�v�g�h�k�l�•�� �<�•�^�l�Z�d�� �h�k�g�h�\�m �k�m�q�Z�k�g�h�]�h �h�k�\�•�l�g�v�h�]�h �i�j�h�k�l�h�j�m �f�Z�} 
�k�d�e�Z�^�Z�l�b �i�_�^�Z�]�h�]�•�d�Z �l�h�e�_�j�Z�g�l�g�h�k�l�•�� �y�d�Z �i�_�j�_�^�[�Z�q�Z�} �a�f�•�g�m �k�b�k�l�_�f�b �e�x�^�k�v�d�b�o 
�\�•�^�g�h�k�b�g�� �i�h�[�m�^�h�\�m �€�o �g�Z �\�a�Z�}�f�g�•�c �i�h�\�Z�a�• [1, �k�� 27]. �H�k�g�h�\�g�b�f�b �i�j�b�g�p�b�i�Z�f�b 
�i�_�^�Z�]�h�]�•�d�b �l�h�e�_�j�Z�g�l�g�h�k�l�• �} �\�a�Z�}�f�h�j�h�a�m�f�•�g�g�y�� �\�a�Z�}�f�h�k�i�j�b�c�g�y�l�l�y �\�b�o�h�\�Z�l�_�e�y �c 
�\�b�o�h�\�Z�g�p�•�\�� �i�j�b�c�g�y�l�l�y �•�g�^�b�\�•�^�m�Z�e�v�g�b�o �h�k�h�[�e�b�\�h�k�l�_�c�� �j�h�a�\�b�l�h�d �g�_�i�h�\�l�h�j�g�h�€ 
�h�k�h�[�b�k�l�h�k�l�• �d�h�`�g�h�]�h�� �k�Z�f�h�j�_�Z�e�•�a�Z�p�•�y�� 

�L�h�e�_�j�Z�g�l�g�_ �\�b�o�h�\�Z�g�g�y �a�^�•�c�k�g�x�}�l�v�k�y �l�h�e�_�j�Z�g�l�g�b�f �i�_�^�Z�]�h�]�h�f�� �\ �y�d�h�]�h 
�l�h�e�_�j�Z�g�l�g�•�k�l�v �} �m�k�l�Z�e�_�g�h�x �`�b�l�l�}�\�h�x �i�h�a�b�p�•�}�x �• �i�j�h�y�\�e�y�}�l�v�k�y �m �i�h�\�k�y�d�^�_�g�g�h�f�m 
�`�b�l�l�•�� �\�e�Z�k�g�b�o �m�q�b�g�d�Z�o�� �k�e�h�\�Z�o�� �s�h �k�l�\�h�j�x�x�l�v �h�k�\�•�l�g�•�c �i�j�h�k�l�•�j�� �m �y�d�h�f�m �\�•�g 
�\�a�Z�}�f�h�^�•�} �a �^�b�l�b�g�h�x�� �i�j�h�y�\�e�y�} �l�_�j�i�•�g�g�y�� �[�Z�q�b�l�v�� �i�j�b�c�f�Z�} �l�Z �i�j�b�k�l�h�k�h�\�m�}�l�v�k�y �^�h 
                                                   
1 �G�Z�a�\�b�� �i�h�^�Z�g�h�� �a�Z�� �i�j�b�g�p�b�i�Z�f�b���� �y�d�•�� �j�h�a�j�h�[�b�\�� �g�Z�� �h�k�g�h�\�•�� �i�j�Z�\�h�i�b�k�m�� �H�e�_�d�k�•�y�� �I�Z�\�e�h�\�k�v�d�h�]�h�����©�=�j�Z�f�f�Z�l�b�d�Z��
�f�Z�e�h�j�h�k�k�b�c�k�d�Z�]�h���g�Z�j�Î�q�b�y�ª�������������� �k�Z�f���D�� �R�_�c�d�h�\�k�v�d�b�c�� 
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�h�k�h�[�e�b�\�h�k�l�_�c �d�h�`�g�h�]�h �\�b�o�h�\�Z�g�p�y�� �\�b�j�•�r�m�} �i�j�h�[�e�_�f�b �•�g�^�b�\�•�^�m�Z�e�v�g�h�]�h �c 
�d�h�e�_�d�l�b�\�g�h�]�h �j�h�a�\�b�l�d�m �^�•�l�_�c. 

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

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

�M �i�h�r�m�d�Z�o �\�•�^�i�h�\�•�^�_�c �g�Z �l�Z�d�• �Z�d�l�m�Z�e�v�g�• �i�b�l�Z�g�g�y�� �d�h�e�b �[�m�e�h �a�Z�d�e�Z�^�_�g�h �d�h�j�•�g�g�y 
�l�h�e�_�j�Z�g�l�g�h�k�l�•�� �m �^�•�y�e�v�g�h�k�l�• �l�Z �\�b�k�e�h�\�e�x�\�Z�g�g�y�o �y�d�b�o �^�•�y�q�•�\ �i�j�h�k�l�_�`�m�\�Z�e�b�k�v �€�€ �f�h�l�b�\�b 
�\�•� ̂ �g�Z�c�^�Z�\�g�•�r�b�o �q�Z�k�•�\ �^�h �k�v�h�]�h�^�_�g�g�y�� �s�h �k�Z�f�_ �\�i�e�b�\�Z�e�h �g�Z �\�b�a�g�Z�q�_�g�g�y �k�m�l�g�h�k�l�• �c 
�j�h�a�m�f�•�g�g�y �[�Z�a�h�\�b�o �i�h�g�y�l�v �i�_�^�Z�]�h�]�•�d�b �l�h�e�_�j�Z�g�l�g�h�k�l�• �i�_�j�r�h�q�_�j�]�h�\�Z �j�h�e�v �\�•�^�\�h�^�b�l�v�k�y 
�[�•�h�]�j�Z�n�•�q�g�b�f �^�h�k�e�•�^�`�_�g�g�y�f�� �s�h �h�i�_�j�m�x�l�v �^�Z�g�b�f�b �i�j�h �h�[�¶�}�d�l�b�\�g�• �i�h�^�•�€ �l�Z 
�k�m�[�¶�}�d�l�b�\�g�• �i�_�j�_�`�b�\�Z�g�g�y �h�k�h�[�b�k�l�h�k�l�• �m �j�•�a�g�b�o �`�b�l�l�}�\�b�o �h�[�k�l�Z�\�b�g�Z�o�� �g�Z �h�k�g�h�\�• �q�h�]�h 
�f�h�`�_�f�h �a�j�h�[�b�l�b �\�b�k�g�h�\�d�b �i�j�h �o�Z�j�Z�d�l�_�j�� �k�Z�f�h�k�\�•�^�h�f�•�k�l�v�� �`�b�l�l�}�\�m �k�i�j�y�f�h�\�Z�g�•�k�l�v�� 
�l�Z�e�Z�g�l �• �`�b�l�l�}�\�b�c �^�h�k�\�•�^ �h�k�h�[�b�k�l�h�k�l�•�� �s�h �Z� ̀�g�•�y�d �g�_ �f�h�`�m�l�v �[�m�l�b �a�j�h�a�m�f�•�e�• �m �\�•�^�j�b�\�• 
�\�•� ̂�j�_�Z�e�v�g�h�]�h �`�b�l�l�}�\�h�]�h �r�e�y�o�m �e�x�^�b�g�b [1, �k�� 21]. 

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

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

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

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

�^�b�k�p�b�i�e�•�g�b �p�b�d�e�m �i�j�h�n�_�k�•�c�g�h�€ �i�•�^�]�h�l�h�\�d�b �^�e�y �a�^�h�[�m�\�Z�q�•�\ �k�i�_�p�•�Z�e�v�g�h�k�l�• 053 �©�I�k�b�o�h�e�h�]�•�y�ª �l�j�_�l�v�h�]�h 
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�M �d�h�f�i�e�_�d�k�• �^�`�_�j�_�e �h�k�h�[�h�\�h�]�h �i�h�o�h�^�`�_�g�g�y�� �y�d�• �^�Z�x�l�v �f�h�`�e�b�\�•�k�l�v 
�j�_�d�h�g�k�l�j�m�x�\�Z�l�b �[�•�h�]�j�Z�n�•�x �•�k�l�h�j�b�q�g�h�€ �i�h�k�l�Z�l�•�� �a�g�Z�q�g�b�c �•�g�n�h�j�f�Z�p�•�c�g�b�c �i�h�l�_�g�p�•�Z�e 
�f�Z�x�l�v �k�i�h�]�Z�^�b ���f�_�f�m�Z�j�b�� �s�h�^�_�g�g�b�d�b�� �a�]�Z�^�d�b �m �g�_�d�j�h�e�h�]�Z�o���� �G�_�a�\�Z�`�Z�x�q�b �g�Z 
�k�m�[�¶�}�d�l�b�\�•�a�f�� �\�h�g�b �f�•�k�l�y�l�v �p�•�g�g�b�c �i�e�Z�k�l �k�h�p�•�Z�e�v�g�h-�i�k�b�o�h�e�h�]�•�q�g�h�€ �l�Z 
�i�j�h�k�h�i�h�]�j�Z�n�•�q�g�h�€ �•�g�n�h�j�f�Z�p�•�€�� �F�_�f�m�Z�j�b �^�Z�x�l�v �f�h�`�e�b�\�•�k�l�v �i�j�h�Z�g�Z�e�•�a�m�\�Z�l�b �f�h�l�b�\�b 
�\�q�b�g�d�•�\�� �h�k�h�[�e�b�\�h�k�l�• �o�Z�j�Z�d�l�_�j�m�� �i�h�q�m�l�l�y�� �g�Z�k�l�j�h�€�� �i�j�h�k�l�_�`�b�l�b �\�a�Z�}�f�h�\�•�^�g�h�k�b�g�b �a 
�h�l�h�q�_�g�g�y�f �l�h�s�h��  

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

�E�� �F�•�s�_�g�d�h�� �<�� �F�•�y�d�h�\�k�v�d�b�c �>�� �>�h�j�h�r�_�g�d�h�� �I�� �A�Z�c�p�_�\�� �K�� �J�m�k�h�\�Z 
�g�Z�]�h�e�h�r�m�\�Z�e�b�� �s�h �<�� �G�Z�m�f�_�g�d�h �[�m�\ �g�Z�^�a�\�b�q�Z�c�g�h �r�Z�g�h�\�Z�g�b�f �l�Z �i�h�i�m�e�y�j�g�b�f �m 
�f�� �D�b�}�\�• �i�_�^�Z�]�h�]�h�f�� �y�d�b�c �a�Z�\�`�^�b �\�•�^�k�l�h�x�\�Z�\ �•�^�_�x �d�m�e�v�l�m�j�g�h�]�h �\�•�^�j�h�^�`�_�g�g�y �M�d�j�Z�€�g�b�� 
�a�Z�i�j�h�\�Z�^�`�_�g�g�y �m�d�j�Z�€�g�k�v�d�h�€ �f�h�\�b �\ �h�k�\�•�l�• [1, �k�� 67; 2, �k�� 141; 3, �k�� 174; 4, �k�� 1778]. �M 
�k�i�h�]�Z�^�Z�o �/�� �Q�b�d�Z�e�_�g�d�Z �a�g�Z�o�h�^�b�f�h �h�i�b�k �a�h�\�g�•�r�g�h�k�l�• �^�•�y�q�Z�� �\�•�^�h�f�h�k�l�• �i�j�h �c�h�]�h �m�q�Z�k�l�v 
�m �^�•�y�e�v�g�h�k�l�• �D�b�€�\�k�v�d�h�€ �K�l�Z�j�h�€ �]�j�h�f�Z�^�b�� �]�j�h�f�Z�^�k�v�d�b�o �h�j�]�Z�g�•�a�Z�p�•�c �f�� �D�b�}�\�Z�� �A�M�;�H�� 
�M�>�I [5, �k�� 296, 316, 410, 430]. �M�k�• �k�m�q�Z�k�g�b�d�b �\�•�^�a�g�Z�q�Z�e�b �c�h�]�h �l�Z�d�l�h�\�g�•�k�l�v �m 
�k�i�•�e�d�m�\�Z�g�g�•�� �^�h�[�j�h�a�b�q�e�b�\�•�k�l�v�� �\�j�•�\�g�h�\�Z�`�_�g�•�k�l�v�� �m�f�•�g�g�y �a�g�Z�o�h�^�b�l�b �d�h�f�i�j�h�f�•�k�b�� 
�i�h�k�l�m�i�Z�l�b�k�y �\�e�Z�k�g�b�f�b �Z�f�[�•�p�•�y�f�b �a�Z�^�e�y �j�_�a�m�e�v�l�Z�l�m �k�i�•�e�v�g�h�€ �k�i�j�Z�\�b�� �<�� �E�_�h�g�l�h�\�b�q �l�Z 
�K�� �/�n�j�_�f�h�\ �a�Z�a�g�Z�q�Z�e�b�� �s�h �i�h�f�•�j�d�h�\�Z�g�•�k�l�v �• �j�h�a�\�Z�`�e�b�\�•�k�l�v �j�h�[�b�e�b �<�� �G�Z�m�f�_�g�d�Z 
�g�_�i�h�i�m�e�y�j�g�b�f �k�_�j�_�^ �f�h�e�h�^�h�]�h �i�h�d�h�e�•�g�g�y �i�j�_�^�k�l�Z�\�g�b�d�•�\ �m�d�j�Z�€�g�k�v�d�h�]�h �g�Z�p�•�h�g�Z�e�v�g�h�]�h 
�j�m�o�m�� �<�•�g �g�_ �[�m�\ �i�h�e�•�l�b�d�h�f �• �g�Z�c�y�k�d�j�Z�\�•�r�_ �i�j�h�y�\�b�\ �k�_�[�_ �m �]�j�h�f�Z�^�k�v�d�h-�d�m�e�v�l�m�j�g�•�c �l�Z 
�h�k�\�•�l�g�•�c �j�h�[�h�l�•�� �y�d�•�c �©�k�e�m�`�b�\ �s�b�j�h �• �g�_�i�•�^�d�m�i�g�h �^�h �h�k�l�Z�g�g�v�h�]�h �f�h�f�_�g�l�m�ª [6, �k�� 316; 
7, �k�� 3]. �>�� �>�h�j�h�r�_�g�d�h �`  �k�i�j�Z�\�_�^�e�b�\�h �g�Z�]�h�e�h�r�m�\�Z�\�� �s�h �g�Z �n�h�j�f�m�\�Z�g�g�y �i�_�j�_�d�h�g�Z�g�v 
�p�v�h�]�h �^�•�y�q�Z �\�i�e�b�g�m�e�b �k�m�k�i�•�e�v�g�h-�i�h�e�•�l�b�q�g�• �j�_�Z�e�•�€ �^�j�m�]�h�€ �i�h�e�h�\�b�g�b �O�1�O �k�l���� �m �y�d�b�o 
�c�h�f�m �^�h�\�_�e�h�k�y �i�j�Z�p�x�\�Z�l�b [8, �k�� 258]. �N�j�Z�]�f�_�g�l�Z�j�g�• �\�•�^�h�f�h�k�l�• �i�j�h �<�� �G�Z�m�f�_�g�d�Z 
�f�•�k�l�y�l�v �k�i�h�]�Z�^�b �I�� �K�d�h�j�h�i�Z�^�k�v�d�h�]�h�� �=�_�l�v�f�Z�g �a�Z�i�Z�f�¶�y�l�Z�\ �c�h�]�h �k�\�•�l�e�h�x �•�^�_�c�g�h�x 
�h�k�h�[�b�k�l�•�k�l�x�� �\�b�^�Z�l�g�b�f �i�_�^�Z�]�h�]�h�f�� �d�h�l�j�b�c �a�Z�\�`�^�b �e�x�[�b�\ �M�d�j�Z�€�g�m�� 

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



50  

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �F�•�y�d�h�\�k�v�d�b�c �<�� �<�� �I�� �G�Z�m�f�_�g�d�h�� �<�•�e�v�g�Z �m�d�j�Z�€�g�k�v�d�Z �r�d�h�e�Z. 1919. �‹  1�±3. �K�� 66�±69. 
2. �F�•�s�_�g�d�h �E�� �F�h�€ �k�i�h�f�b�g�b�� �A �f�b�g�m�e�h�]�h �k�l�h�e�•�l�l�y�� �A�Z �k�l�h �e�•�l�� �f�Z�l�_�j�•�y�e�b �a �]�j�h�f�Z�^�k�v�d�h�]�h �• 

�e�•�l�_�j�Z�l�m�j�g�h�]�h �`�b�l�l�y  �M�d�j�Z�€�g�b �O�1�O �• �i�h�q�Z�l�d�•�\ �O�O �k�l. 1929. �D�g�� 4. �K�� 106�±160.  
3. �J�m�k�h�\�Z �K�� �F�h�€ �k�i�h�f�b�g�b (1879-1915). �A�Z �k�l�h �e�•�l�� �f�Z�l�_�j�•�y�e�b �a �]�j�h�f�Z�^�k�v�d�h�]�h �• �e�•�l�_�j�Z�l�m�j�g�h�]�h 

�`�b�l�l�y  �M�d�j�Z�€�g�b �O�1�O �• �i�h�q�Z�l�d�•�\ �O�O �k�l�� 1929. �D�g�� 3. �K�� 147�±205.  
4. �A�Z�c�p�_�\ �I�� �<�� �I�� �G�Z�m�f�_�g�d�h 8 �e�b�i�g�y 1919 �j�� : �g�_�d�j�h�e�h�]�� �D�g�b�]�Z�j�v : �e�•�l�h�i�b�k �m�d�j�Z�€�g�k�v�d�h�]�h 

�i�b�k�v�f�_�g�k�l�\�Z. 1919. �‹  25�±26. �K�� 1778�±1780. 
5. �Q�b�d�Z�e�_�g�d�h �/�� �K�i�h�]�Z�^�b (1861-1907). �G�v�x-�C�h�j�d�� �M�<�:�G �m �K�R�:�� 1955. 504 �k�� 
6. �E�_�h�g�l�h�\�b�q �<�� �K�i�h�]�Z�^�b �i�j�h �f�h�€ �a�m�k�l�j�•�q�• �a �m�d�j�Z�€�g�k�v�d�b�f�b �^�•�y�q�Z�f�b �k�l�Z�j�r�h�]�h �i�h�d�h�e�•�g�g�y : 

[�\ 4 �o �l���@. �D�b�€�\ : �K�n�_�j�Z�� 2004. �L�� 3. �K�� 302�±325.  
7. �/�n�j�_�f�h�\ �K�� �I�Z�f�¶�y�l�• �<�� �I�� �G�Z�m�f�_�g�d�Z (8.07.1919). �J�Z�^�Z. 1919. �‹  1. �K�� 3. 
8. �>�h�j�h�r�_�g�d�h �>�� �<�� �I�� �G�Z�m�f�_�g�d�h�� �O�e�•�[�h�j�h�[�k�v�d�Z �M�d�j�Z�€�g�Z : �a�[. �<�•�^�_�g�v����1920�±1921. �D�g�� �1�1�±IV. �K�� 

254�±258. 
 

�<�� �<�� �;�h�g�^�Z�j�_�g�d�h 

�G�?�D�J�H�E�H�=�B �<�B�>�:�L�G�B�F �I�?�>�:�=�H�=�:�F �G�: �K�L�H�J�1�G�D�:�O �@�M�J�G�:�E�M 
�©�J�:�>�Y�G�K�V�D�: �R�D�H�E�:�ª �Y�D �>�@�?�J�?�E�H �;�1�H�=�J�:�N�1�Q�G�B�O �>�H�K�E�1�>�@�?�G�V 

�I�_�^�Z�]�h�]�•�q�g�b�f �f�m�a�_�}�f �M�d�j�Z�€�g�b �m 2014 �j�� �a�Z�i�h�q�Z�l�d�h�\�Z�g�h �\�b�^�Z�\�g�b�q�m �k�_�j�•�x 
�©�I�_�^�Z�]�h�]�•�q�g�• �j�_�i�m�[�e�•�d�Z�p�•�€�ª�� �y�d�Z �f�Z�} �g�Z �f�_�l�• �i�h�i�m�e�y�j�b�a�m�\�Z�l�b �c �Z�d�l�m�Z�e�•�a�m�\�Z�l�b 
�f�Z�e�h�\�•�^�h�f�• �Z�[�h �i�j�b�a�Z�[�m�l�• �i�j�Z�p�• �\�q�_�g�b�o�� �i�_�^�Z�]�h�]�•�\�� �h�k�\�•�l�g�•�o �^�•�y�q�•�\ �f�b�g�m�e�h�]�h�� 
�H�k�g�h�\�g�b�f �^�`�_�j�_�e�h�f �j�_�i�m�[�e�•�d�Z�p�•�c �} �f�Z�l�_�j�•�Z�e�b�� �s�h �a�[�_�j�•�]�Z�x�l�v�k�y �m �n�h�g�^�Z�o �f�m�a�_�x 
���k�l�Z�g�h�f �g�Z 31.12.2021 �j�� �n�h�g�^�b �f�m�a�_�x �k�l�Z�g�h�\�b�e�b 46 912 �h�^�b�g�b�p�v �a�[�_�j�•�]�Z�g�g�y�� 35 799 
�h�^�� �± �h�k�g�h�\�g�b�c �n�h�g�^�� 11 113 �h�^�� �± �g�Z�m�d�h�\�h-�^�h�i�h�f�•�`�g�b�c �n�h�g�^���� �M 2022 �j�� �g�Z�m�d�h�\�p�• 
�f�m�a�_�x �]�h�l�m�x�l�v �q�_�j�]�h�\�b�c�� 9-�c�� �\�b�i�m�k�d �k�_�j�•�€ �©�I�_�^�Z�]�h�]�•�q�g�• �j�_�i�m�[�e�•�d�Z�p�•�€�ª �Å �©�G�_�d�j�h�e�h�]�b 
�g�Z �k�l�h�j�•�g�d�Z�o �i�_�^�Z�]�h�]�•�q�g�b�o �i�_�j�•�h�^�b�q�g�b�o �\�b�^�Z�g�v �d�•�g�p�y XIX  �± �i�h�q�Z�l�d�m XXI  �k�l�� ���a�Z 
�f�Z�l�_�j�•�Z�e�Z�f�b �n�h�g�^�•�\ �I�_�^�Z�]�h�]�•�q�g�h�]�h �f�m�a�_�x �M�d�j�Z�€�g�b���ª�� 

�H�^�g�b�f �•�a �h�k�g�h�\�g�b�o �^�`�_�j�_�e �\�b�^�Z�g�g�y �} �`�m�j�g�Z�e �©�J�Z�^�y�g�k�v�d�Z �r�d�h�e�Z�ª �²  �g�Z�m�d�h�\�h-
�i�_�^�Z�]�h�]�•�q�g�b�c �q�Z�k�h�i�b�k�� �h�j�]�Z�g �F�•�g�•�k�l�_�j�k�l�\�Z �h�k�\�•�l�b �M�J�K�J�� �s�h �\�b�o�h�^�b�\ �m �D�b�}�\�• �a 1945 
�j�� �@�m�j�g�Z�e �m�i�j�h�^�h�\�` �k�l�Z �j�h�d�•�\ �[�m�\ �i�j�h�\�•�^�g�b�f �i�_�^�Z�]�h�]�•�q�g�b�f �q�Z�k�h�i�b�k�h�f �M�d�j�Z�€�g�b 
���k�i�h�q�Z�l�d�m �\�b�o�h�^�b�\ �i�•� ̂ �g�Z�a�\�h�x �©�R�e�y�o �h�k�\�•�l�b�ª (1922�±1930), �i�h�l�•�f �Å �©�D�h�f�m�g�•�k�l�b�q�g�Z 
�h�k�\�•�l�Z�ª �����������Å������������ �a 1945 �± �©�J�Z�^�y�g�k�v�d�Z �r�d�h�e�Z�ª�� 3 1991 �• �^�h�l�_�i�_�j �± �©�J�•�^�g�Z �r�d�h�e�Z�ª���� 
�R�b�j�h�d�Z �i�j�h�]�j�Z�f�Z �`�m�j�g�Z�e�m �h�o�h�i�e�x�\�Z�e�Z �i�b�l�Z�g�g�y �h�j�]�Z�g�•�a�Z�p�•�€ �h�k�\�•�l�b �l�Z �\�b�o�h�\�Z�g�g�y�� 
�i�j�h�n�_�k�•�c�g�h�€ �h�k�\�•�l�b�� �f�_�l�h�^�h�e�h�]�•�€�� �i�j�h�[�e�_�f �i�•�^�\�b�s�_�g�g�y �d�\�Z�e�•�n�•�d�Z�p�•�€ �\�b�d�e�Z�^�Z�p�v�d�b�o 
�d�Z�^�j�•�\�� �h�k�\�•�l�g�v�h�€ �i�j�Z�d�l�b�d�b�� �i�_�^�Z�]�h�]�•�q�g�h�€ �i�j�_�k�b�� �r�d�•�e�v�g�b�o �i�•�^�j�m�q�g�b�d�•�\ �Z �l�Z�d�h�` �[�Z�]�Z�l�m 
�[�•�[�e�•�h�]�j�Z�n�•�x �l�Z �i�h�\�•�^�h�f�e�_�g�g�y �a �m�q�b�l�_�e�v�k�v�d�b�o �a�¶�€�a�^�•�\�� �g�Z�m�d�h�\�b�o �^�b�k�d�m�k�•�c �l�h�s�h�� 
�H�d�j�_�f�m �j�m�[�j�b�d�m �q�Z�k�h�i�b�k�m �[�m�e�h �i�j�b�k�\�y�q�_�g�h �g�_�d�j�h�e�h�]�Z�f �h�k�\�•�l�g�•�f �l�Z �d�m�e�v�l�m�j�g�b�f 
�^�•�y�q�Z�f�� 

�L�Z�d�� �g�Z �k�l�h�j�•�g�d�Z�o �`�m�j�g�Z�e�m �©�J�Z�^�y�g�k�v�d�Z �r�d�h�e�Z�ª �a �n�h�g�^�•�\ �I�_�^�Z�]�h�]�•�q�g�h�]�h �f�m�a�_�x 
�M�d�j�Z�€�g�b �a�g�Z�o�h�^�b�f�h 14 �g�_�d�j�h�e�h�]�•�\ �i�j�b�k�\�y�q�_�g�b�o �\�b�^�Z�l�g�b�f �m�d�j�Z�€�g�k�v�d�b�f �i�_�^�Z�]�h�]�Z�f�� 
�\�q�_�g�b�f �G�Z�m�d�h�\�h-�^�h�k�e�•�^�g�h�]�h �•�g�k�l�b�l�m�l�m �i�_�^�Z�]�h�]�•�d�b �M�J�K�J�� �Z�d�Z�^�_�f�•�d�Z�f�� �j�_�d�l�h�j�Z�f �\�m�a�•�\�� 
�Z �l�Z�d�h�` �\�•�^�h�f�b�f �d�m�e�v�l�m�j�g�b�f �^�•�y�q�Z�f �l�Z �i�b�k�v�f�_�g�g�b�d�Z�f�� �G�_�d�j�h�e�h�]�b �a�^�_�[�•�e�v�r�h�]�h 
�•�g�n�h�j�f�m�x�l�v �i�j�h �g�Z�c�\�Z�`�e�b�\�•�r�• �i�h�^�•�€ �a �`�b�l�l�y �i�_�j�k�h�g�Z�e�•�€�� �€�€ �\�g�_�k�h�d �\ �•�k�l�h�j�•�x 
�m�d�j�Z�€�g�k�v�d�h�€ �h�k�\�•�l�b�� �a�Z�o�h�^�b �a �m�\�•�q�g�_�g�g�y �i�Z�f�¶�y�l�•�� �H�d�j�_�f�• �g�_�d�j�h�e�h�]�b�� �i�j�b�k�\�y�q�_�g�• 
�i�Z�f�¶�y�l�• �<�Z�k�b�e�y �K�m�o�h�f�e�b�g�k�v�d�h�]�h �����������Å������������ �K�Z�\�b �Q�Z�\�^�Z�j�h�\�Z �����������Å������������ �H�e�_�d�k�•�y 
�J�m�k�v�d�Z �����������Å������������ �f�•�k�l�y�l�v �l�Z�d�h�` �€�o�g�• �n�h�l�h�i�h�j�l�j�_�l�b��  
�P�•�g�g�h�x �•�g�n�h�j�f�Z�p�•�}�x �a �i�h�]�e�y�^�m �[�•�h�]�j�Z�n�•�k�l�b�d�b �} �k�i�h�]�Z�^�b �j�•�^�g�b�o�� �d�h�e�_�] �l�Z �^�j�m�a�•�\ �i�j�h 
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�i�h�f�_�j�e�h�]�h�� �y�d�• �\�f�•�s�_�g�h �\ �h�d�j�_�f�b�o �g�_�d�j�h�e�h�]�Z�o�� 
�H�l�`�_�� �g�_�d�j�h�e�h�]�b �\�b�^�Z�l�g�b�f �i�_�^�Z�]�h�]�Z�f �a �`�m�j�g�Z�e�m �©�J�Z�^�y�g�k�v�d�Z �r�d�h�e�Z�ª �f�h�`�m�l�v 

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

�F�� �:�� �;�h�g�^�Z�j�_�p�v 

�J�H�E�V �@�M�J�G�:�E�M �©�I�J�H�E�?�L�:�J�K�V�D�: �H�K�<�1�L�:�ª (1920-1921)  
�M �<�B�<�Q�?�G�G�1 �;�1�H�=�J�:�N�1�C �M�D�J�:�2�G�K�V�D�B�O �I�?�>�:�=�H�=�1�< 

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

�G�Z �k�l�h�j�•�g�d�Z�o �©�I�j�h�e�_�l�Z�j�k�v�d�h�€ �h�k�\�•�l�b�ª �\�f�•�s�m�\�Z�e�b �g�Z�m�d�h�\�• �k�l�Z�l�l�• �c �i�j�h�f�h�\�b 
�g�Z�j�h�^�g�b�o �d�h�f�•�k�Z�j�•�\ �h�k�\�•�l�b �M�K�J�J �=�� �=�j�b�g�v�d�Z �l�Z �H. �R�m�f�k�v�d�h�]�h�� �g�Z�m�d�h�\�• �j�h�a�\�•�^�d�b 
�\�b�^�Z�l�g�b�o �m�d�j�Z�€�g�k�v�d�b�o �i�_�^�Z�]�h�]�•�\ �Y�d�h�\�Z �Q�_�i�•�]�b�� �D�h�k�l�y�g�l�b�g�Z �E�_�[�_�^�b�g�p�_�\�Z�� �1�\�Z�g�Z 
�K�h�d�h�e�y�g�k�v�d�h�]�h �l�Z �•�g���� �Z�g�Z�e�•�a �y�d�b�o �} �\�Z�`�e�b�\�b�f �^�e�y �i�h�\�g�•�r�h�]�h �j�h�a�d�j�b�l�l�y �[�•�h�]�j�Z�n�•�c 
�m�d�j�Z�€�g�k�v�d�b�o �i�_�^�Z�]�h�]�•�\�� 

�I�j�b�f�•�j�h�f�� �m �p�v�h�f�m �d�h�g�l�_�d�k�l�• �\�Z�j�l�Z �m�\�Z�]�b �k�l�Z�l�l�y �1�� �K�h�d�h�e�y�g�k�v�d�h�]�h �©�G�_�s�Z�k�l�y 
�q�b �k�m�k�i�•�e�v�g�_ �a�e�h�q�b�g�k�l�\�h�"�ª (1921), �m �y�d�•�c �i�_�^�Z�]�h�] �\�b�a�g�Z�q�b�\�� �m �q�h�f�m �g�_�s�Z�k�l�y 
�©�f�h�j�Z�e�v�g�h �g�_�k�l�Z�e�h�€ �^�b�l�b�g�b�ª [2]. �I�_�^�h�e�h�] �i�b�k�Z�\�� �©�G�Z�r�Z �m�\�Z�]�Z �i�h�f�b�g�Z�} �q�b�k�e�_�g�g�• 
�d�Z�l�_�]�h�j�•�€ �^�•�l�_�c�� �`�b�l�l�y �d�h�l�j�b�o �i�h �k�l�Z�j�•�c �l�_�j�f�•�g�h�e�h�]�•�€ �i�h�\�g�_ �l�j�Z�]�•�a�f�m�� �i�h�\�g�_ �d�h�e�•�a�•�c�� 
�i�h�\�g�_ �i�j�y�f�h �a�e�h�q�b�g�g�h�€�� �g�•�q�b�f �g�_ �\�b�i�j�Z�\�^�Z�g�h�€ �^�h �g�b�o �g�_�m�\�Z�`�g�h�k�l�• �a �[�h�d�m �g�_ �l�•�e�v�d�b 
�k�m�k�i�•�e�v�k�l�\�Z�� �Z�e�_ �c �i�j�_�^�k�l�Z�\�g�b�d�•�\ �g�Z�m�d�b�ª [�l�Z�f �k�Z�f�h]. �<�•�g �\�\�Z�`�Z�\�� �s�h �©�h�[�l�y�`�_�g�Z 
�\�Z�^�Z�f�b �^�b�l�b�g�Z �± �g�_�s�Z�k�g�Z �^�b�l�b�g�Z�ª�� �i�j�b�q�h�f�m �©�g�_�s�Z�k�l�y �l�_ �f�b �[�Z�q�b�f�h�� �Z�e�_ �g�_ 
�\�•�^�q�m�\�Z�}�f�h�� �F�b �a�g�Z�}�f�h�� �y�d �[�•�^�d�Z�}�l�v�k�y �k�_�j�^�_�r�g�Z �j�h�^�b�g�Z�� �d�h�l�j�Z �f�Z�} �^�_�n�_�d�l�b�\�g�m 
�^�b�l�b�g�m�� �h�k�h�[�e�b�\�h �d�h�e�b �\�h�g�Z ���j�h�^�b�g�Z�� �g�Z�e�_�`�b�l�v �^�h �\�b�a�b�k�d�m�}�f�h�€ �d�e�y�k�b�� �>�_�n�_�d�l�b�\�g�Z 
�^�b�l�b�g�Z �^�e�y �m�[�h�]�h�€ �j�h�^�b�g�b �y�\�e�y�e�Z�k�v �l�y�`�d�h�x �i�h�i�m�l�h�x �• �f�m�k�•�e�Z �g�_�k�l�b �l�m �i�h�i�m�l�m�� �[�h 
�a�Z�j�Z�^�b�l�b �€�c �[�m�e�h �g�•�d�h�f�m�� �I�_�^�Z�]�h�] �[�m�\ �[�_�a�i�h�j�Z�^�g�b�c�� �\�•�g �g�_ �f�Z�\ �a�g�Z�g�v�� �y�d �a�Z�i�h�[�•�]�l�b 
�e�b�o�h�\�•�� �y�d �m�k�m�g�m�l�b �l�_ �©�g�_�s�Z�k�l�y�ª�� �q�b�f �a�Z�j�Z�^�b�l�b �h�[�l�y�`�_�g�•�c �\�Z�^�Z�f�b �^�b�l�b�g�• �• �q�b�f 
�d�h�f�i�_�g�k�m�\�Z�l�b �l�• �\�Z�^�b�ª �>�l�Z�f �k�Z�f�h�@�� 

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

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �I�j�h�e�_�l�Z�j�k�v�d�Z �h�k�\�•�l�Z�� URL: http://pmu.in.ua/virtual-exhibitions/proletarska/ ���^�Z�l�Z �a�\�_�j�g�_�g�g�y 

18.04.2022). 
2. �K�h�d�h�e�y�g�k�v�d�b�c �1�� �G�_�s�Z�k�l�y �q�b �k�m�k�i�•�e�v�g�_ �a�e�h�q�b�g�k�l�\�h�" �I�j�h�e�_�l�Z�j�k�v�d�Z �h�k�\�•�l�Z. 1921. �‹  3�±4. �K�� 

11�±14. 
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�K�� �;�� �<�Z�k�b�e�_�g�d�h 

�<�B�K�<�1�L�E�?�G�G�Y �;�1�H�=�J�:�N�1�2 �H�� �:�� �A�:�O�:�J�?�G�D�:  
�< �?�E�?�D�L�J�H�G�G�H�F�M �J�?�K�M�J�K�1  

�©�<�B�>�:�L�G�1 �I�?�>�:�=�H�=�B �M�D�J�:�2�G�B �L�: �K�<�1�L�M�ª 

�?�e�_�d�l�j�h�g�g�b�c �•�g�n�h�j�f�Z�p�•�c�g�h-�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�c �j�_�k�m�j�k �©�<�b�^�Z�l�g�• �i�_�^�Z�]�h�]�b 
�M�d�j�Z�€�g�b �l�Z �k�\�•�l�m�ª �i�j�_�^�k�l�Z�\�e�_�g�h �g�Z �\�_�[�i�h�j�l�Z�e�• �>�_�j�`�Z�\�g�h�€ �g�Z�m�d�h�\�h-�i�_�^�Z�]�h�]�•�q�g�h�€ 
�[�•�[�e�•�h�l�_�d�b �•�f�_�g�• �<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h�� �P�_�c �j�_�k�m�j�k �[�m�e�h �k�l�\�h�j�_�g�h�� �h�k�d�•�e�v�d�b �m 
�g�Z�m�d�h�\�h-�i�_�^�Z�]�h�]�•�q�g�h�f�m �i�j�h�k�l�h�j�• �a�
�y�\�b�e�h�k�y �q�b�f�Z�e�h �i�j�Z�p�v�� �i�j�b�k�\�y�q�_�g�b�o �i�_�^�Z�]�h�]�Z�f�� 
�i�h�\�_�j�g�m�l�b�f �•�a �g�_�[�m�l�l�y�� �L�h�[�l�h �g�h�\�• �[�•�h�]�j�Z�n�•�q�g�• �a�g�Z�g�g�y �a�m�f�h�\�b�e�b �i�h�l�j�_�[�m �\ 
�k�b�k�l�_�f�Z�l�b�a�Z�p�•�€ �[�•�h�]�j�Z�n�•�q�g�b�o �f�Z�l�_�j�•�Z�e�•�\ �• �k�l�\�h�j�_�g�g�• �l�_�f�Z�l�b�q�g�b�o �[�•�h�]�j�Z�n�•�q�g�b�o 
�•�g�n�h�j�f�Z�p�•�c�g�b�o �j�_�k�m�j�k�•�\ �l�Z �[�•�h�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�o �i�h�d�Z�`�q�b�d�•�\ �\ �m�f�h�\�Z�o �j�h�a�\�b�l�d�m �g�h�\�b�o 
�d�h�f�i�¶�x�l�_�j�g�b�o �l�_�o�g�h�e�h�]�•�c �l�Z �•�g�n�h�j�f�Z�p�•�c�g�b�o �f�h�`�e�b�\�h�k�l�_�c [1, �k�� �������í�������� 3]. 

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

�>�h �m�q�Z�k�l�• �m �i�j�h�}�d�l�• �a�Z�i�j�h�r�_�g�h �d�h�e�_�d�l�b�\�b �a�Z�d�e�Z�^�•�\ �^�h�r�d�•�e�v�g�h�€�� �a�Z�]�Z�e�v�g�h�€ 
�k�_�j�_�^�g�v�h�€�� �i�h�a�Z�r�d�•�e�v�g�h�€�� �i�j�h�n�_�k�•�c�g�h�€ ���i�j�h�n�_�k�•�c�g�h-�l�_�o�g�•�q�g�h�€�� �h�k�\�•�l�b�� �s�h �f�Z�x�l�v �f�m�a�_�€ 
�l�Z �[�Z�`�Z�x�l�v �\�•�^�^�Z�l�b �g�Z�e�_�`�g�_ �a�Z�k�g�h�\�g�b�d�Z�f �f�m�a�_�€�\ �l�Z �Z�d�l�b�\�g�b�f �i�_�^�Z�]�h�]�Z�f �± 
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�d�_�j�•�\�g�b�d�Z�f �f�m�a�_�€�\�� �M�q�Z�k�g�b�d�b �^�h�k�e�•�^�`�m�x�l�v �•�k�l�h�j�b�q�g�• �m�f�h�\�b �j�h�a�\�b�l�d�m �k�\�h�]�h �d�j�Z�x�� 
�f�•�k�p�_ �c �j�h�e�v �a�Z�d�e�Z�^�m �h�k�\�•�l�b �m �p�b�o �i�j�h�p�_�k�Z�o�� �\�•�^�h�f�h�k�l�• �i�j�h �`�b�l�l�y �l�Z �^�•�y�e�v�g�•�k�l�v 
�i�_�^�Z�]�h�]�•�\�� �a�Z�k�g�h�\�g�b�d�•�\ �f�m�a�_�€�\�� �1�a �a�Z�a�g�Z�q�_�g�b�o �f�Z�l�_�j�•�Z�e�•�\ �l�\�h�j�q�Z �]�j�m�i�Z �a�Z�d�e�Z�^�m �h�k�\�•�l�b 
�k�l�\�h�j�x�} �[�•�h�]�j�Z�n�•�q�g�b�c �g�Z�j�b�k �i�j�h �`�b�l�l�y �l�Z �i�_�^�Z�]�h�]�•�q�g�m �i�j�Z�p�x �d�h�e�_�]�� �€�o�g�x �j�h�e�v �m 
�k�l�\�h�j�_�g�g�• �l�Z �^�•�y�e�v�g�h�k�l�• �f�m�a�_�x �a�Z�d�e�Z�^�m �h�k�\�•�l�b�� �K�l�j�m�d�l�m�j�Z �[�•�h�]�j�Z�n�•�q�g�h�]�h �g�Z�j�b�k�m 
�f�•�k�l�b�l�v�� �^�Z�l�b �`�b�l�l�y�� �h�k�\�•�l�Z�� �_�l�Z�i�b �l�j�m�^�h�\�h�€ �Z�d�l�b�\�g�h�k�l�•�� �\�•�^�a�g�Z�d�b�� �g�Z�]�h�j�h�^�b�� 
�o�j�h�g�h�e�h�]�•�q�g�b�c �\�b�d�e�Z�^ �•�k�l�h�j�•�€ �n�h�j�f�m�\�Z�g�g�y �f�m�a�_�c�g�h�€ �d�h�e�_�d�p�•�€ �l�Z �k�l�\�h�j�_�g�g�y �f�m�a�_�x�� 
�h�k�h�[�b�k�l�b�c �\�g�_�k�h�d �i�_�^�Z�]�h�]�Z �m �f�m�a�_�c�g�m �k�i�j�Z�\�m�� �p�•�d�Z�\�• �n�Z�d�l�b �l�Z �i�h�^�•�€�� �y�d�• �\�•�^�[�m�\�Z�e�b�k�y �\ 
�`�b�l�l�• �i�_�^�Z�]�h�]�Z-�f�m�a�_�c�g�b�d�Z�� �m�q�Z�k�l�v �m �]�j�h�f�Z�^�k�v�d�b�o �• �i�h�e�•�l�b�q�g�b�o �i�j�h�p�_�k�Z�o�� �a�Z�o�h�i�e�_�g�g�y�� 
�i�Z�f�
�y�l�d�h�h�o�h�j�h�g�g�Z �k�i�j�Z�\�Z�� �i�•�^�]�h�l�h�\�d�Z �^�j�m�d�h�\�Z�g�h�€ �i�j�h�^�m�d�p�•�€�� �g�Z�m�d�h�\�•�� �d�m�e�v�l�m�j�g�• 
�^�h�k�y�]�g�_�g�g�y�� �j�h�^�b�g�g�_ �`�b�l�l�y�� �<�•�  ̂ �d�h�`�g�h�€ �h�[�e�Z�k�l�• �l�Z �f�•�k�l�Z �D�b�}�\�Z �i�h�^�Z�}�l�v�k�y �l�j�b 
�[�•�h�]�j�Z�n�•�q�g�b�o �g�Z�j�b�k�b�� �I�•�^�k�m�f�d�h�f �j�h�[�h�l�b �h�j�]�Z�g�•�a�Z�l�h�j�•�\ �• �Z�\�l�h�j�•�\ �k�l�Z�l�_�c �f�Z�} �k�l�Z�l�b 
�i�_�j�r�_ �\ �M�d�j�Z�€�g�• �\�b�^�Z�g�g�y �©�R�d�•�e�v�g�_ �f�m�a�_�c�g�b�p�l�\�h �m �[�•�h�]�j�Z�n�•�y�o �• �n�Z�d�l�Z�o�ª�� �y�d�_ 
�h�l�j�b�f�Z�x�l�v �m�k�• �m�q�Z�k�g�b�d�b�� 
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�:�d�Z�^�_�f�•�d �H�� �<�� �K�m�o�h�f�e�b�g�k�v�d�Z �i�•�^�d�j�_�k�e�x�} �g�_�h�[�o�•�^�g�•�k�l�v �a�Z�k�l�h�k�m�\�Z�g�g�y 
�[�•�h�]�j�Z�n�•�q�g�h�]�h �f�_�l�h�^�m �m �i�j�h�p�_�k�• �^�h�k�e�•�^�`�_�g�g�y�� �\�b�a�g�Z�q�Z�x�q�b �c�h�]�h �y�d �k�i�h�k�•�[ 
�h�i�j�Z�p�x�\�Z�g�g�y �^�`�_�j�_�e�� �a�Z �y�d�h�]�h �[�•�h�]�j�Z�n�•�y�� �h�k�h�[�b�k�l�•�k�l�v �i�_�^�Z�]�h�]�Z �\�b�k�l�m�i�Z�} �q�b�g�g�b�d�h�f 
�c�h�]�h �l�\�h�j�q�h�k�l�• �• �\�•�^�^�a�_�j�d�Z�e�_�g�g�y�f �_�i�h�o�b [2, �k�� 5]. �K�Z�f�_ �a�Z �^�h�i�h�f�h�]�h�x �[�•�h�]�j�Z�n�•�q�g�h�]�h 
�f�_�l�h�^�m �j�_�n�e�_�d�k�•�y �f�b�g�m�e�h�]�h �a�^�•�c�k�g�x�}�l�v�k�y �q�_�j�_�a �\�b�\�q�_�g�g�y �m�g�•�d�Z�e�v�g�h�€ �• �g�_�i�h�\�l�h�j�g�h�€ 
�•�k�l�h�j�•�€ �`�b�l�l�y �• �^�•�y�e�v�g�h�k�l�• �e�x�^�b�g�b�� �y�d�Z�� �a �h�^�g�h�]�h �[�h�d�m�� �} �l�\�h�j�p�_�f �•�k�l�h�j�•�€�� �a �•�g�r�h�]�h�� �± �€�€ 
�g�h�k�•�}�f�� 

�1�k�l�h�j�b�q�g�• �i�h�^�•�€ �\ �M�d�j�Z�€�g�• �^�j�m�]�h�€ �i�h�e�h�\�b�g�b XVII  �k�l���� �s�h �k�i�j�b�q�b�g�b�e�b �i�h�\�g�m 
�\�l�j�Z�l�m �g�_�a�Z�e�_�`�g�h�k�l�• �l�Z �j�h�a�¶�}�^�g�Z�g�g�y �€�€ �^�\�h�f�Z �k�m�k�•�^�g�•�f�b �^�_�j�`�Z�\�Z�f�b�� �a�m�f�h�\�b�e�b 
�k�i�_�p�b�n�•�d�m �k�m�k�i�•�e�v�g�h-�i�h�e�•�l�b�q�g�h�]�h �`�b�l�l�y �m�d�j�Z�€�g�k�v�d�h�]�h �g�Z�j�h�^�m�� �\ �l�h�f�m �q�b�k�e�• �h�k�\�•�l�b �l�Z 
�j�_�e�•�]�•�€. �P�_�j�d�h�\�g�h�i�Z�j�Z�n�•�y�e�v�g�Z �r�d�h�e�Z �k�l�Z�e�Z �q�b �g�_ �}�^�b�g�b�f �h�k�_�j�_�^�d�h�f �^�m�o�h�\�g�h�k�l�• �l�Z 
�h�k�\�•�q�_�g�h�k�l�• �^�e�y �i�j�h�k�l�b�o �m�d�j�Z�€�g�k�v�d�b�o �k�_�e�y�g�� �L�Z�d�• �r�d�h�e�b �\�•�^�d�j�b�\�Z�e�b �a�Z �•�g�•�p�•�Z�l�b�\�h�x 
�i�Z�j�Z�n�•�y�e�v�g�b�o �k�\�y�s�_�g�g�b�d�•�\�� �g�b�f�b �h�i�•�d�m�\�Z�e�b�k�y �g�Z�]�e�y�^�Z�q�• ���k�\�y�s�_�g�g�b�d�b�� �l�Z 
�i�•�^�i�h�j�y�^�d�h�\�m�\�Z�e�b�k�y �\�h�g�b �K�\�y�s�_�g�g�h�f�m �K�b�g�h�^�m�� �;�•�h�]�j�Z�n�•�q�g�b�c �f�_�l�h�^ �\�b�\�q�_�g�g�y 
�i�_�j�k�h�g�Z�e�•�€ �± �`�b�l�l�y �c �^�•�y�e�v�g�h�k�l�• �k�\�y�s�_�g�g�b�d�•�\ �± �^�Z�} �a�f�h�]�m �f�Z�d�k�b�f�Z�e�v�g�h �h�[�¶�}�d�l�b�\�g�h 
�\�b�\�q�b�l�b �k�h�p�•�Z�e�v�g�m �c �i�_�^�Z�]�h�]�•�q�g�m �j�_�Z�e�v�g�•�k�l�v�� �a�¶�y�k�m�\�Z�l�b �j�h�e�v �i�h�e�•�l�b�q�g�b�o�� 
�k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �j�_�e�•�]�•�c�g�b�o �q�b�g�g�b�d�•�\ �m �n�h�j�f�m�\�Z�g�g�• �h�k�h�[�b�k�l�h�k�l�• �\ �d�h�g�l�_�d�k�l�• �•�k�l�h�j�•�€ �c 
�i�_�j�k�i�_�d�l�b�\ �j�h�a�\�b�l�d�m �€�€ �•�g�^�b�\�•�^�m�Z�e�v�g�h�]�h �[�m�l�l�y [1]. 
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�^�•�y�q�Z ���\ �g�Z�r�h�f�m �\�b�i�Z�^�d�m �± �Z�j�o�•�}�i�b�k�d�h�i�Z�� �k�\�y�s�_�g�g�b�d�Z�� �^�y�d�Z�� �m�q�b�l�_�e�y�� �± �p�_ �g�_ �e�b�r�_ 
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�>�_�\�¶�y�l�b�c �\�b�i�m�k�d �p�•�}�€ �k�_�j�•�€ �f�•�k�l�b�l�v �j�_�i�m�[�e�•�d�Z�p�•�€ �g�_�d�j�h�e�h�]�•�\ �a �m�d�j�Z�€�g�k�v�d�b�o 
�i�_�^�Z�]�h�]�•�q�g�b�o �i�_�j�•�h�^�b�q�g�b�o �\�b�^�Z�g�v �d�•�g�p�y �O�1�O �± �i�h�q�Z�l�d�m �O�O�1 �k�l���� �s�h �a�[�_�j�•�]�Z�x�l�v�k�y �m 
�n�h�g�^�Z�o �f�m�a�_�x�� �Z �k�Z�f�_�� �©�;�•�[�e�•�h�l�_�d�Z �^�e�y �f�h�e�h�^�•�`�b�ª ���Q�_�j�g�•�\�p�•�� 1885�±1914), 
�©�<�•�^�]�m�d�g�•�l�v�k�y�ª ���L�h�j�h�g�l�h�� �D�Z�g�Z�^�Z�� 1988 �± �^�h�l�_�i�_�j���� �©�<�•�e�v�g�Z �m�d�j�Z�€�g�k�v�d�Z �r�d�h�e�Z�ª ���D�b�€�\�� 
1917�±1920), �©�=�h�e�h�k �F�h�e�h�^�•�ª ���E�h�g�^�h�g�� �<�_�e�b�d�Z �;�j�b�l�Z�g�•�y�� 1949�±1951), �©�>�h�r�d�•�e�v�g�_ 
�\�b�o�h�\�Z�g�g�y�ª ���D�b�€�\�� 1951 �± �^�h�l�_�i�_�j�� �©�E�•�l�_�j�Z�l�m�j�Z �\ �r�d�h�e�•�ª ���D�b�€�\�� 1951�±1963), 
�©�I�_�^�Z�]�h�]�•�d�Z �• �i�k�b�o�h�e�h�]�•�y�ª ���D�b�€�\�� 1993�±2019), �©�I�h�k�l�f�_�l�h�^�b�d�Z�ª ���I�h�e�l�Z�\�Z�� 1993 �± 
�^�h�l�_�i�_�j���� �©�I�h�q�Z�l�d�h�\�Z �r�d�h�e�Z�ª ���D�b�€�\�� 1969 �± �^�h�l�_�i�_�j), �©�I�j�h�k�\�•�l�y�g�b�g-�d�h�h�i�_�j�Z�l�h�j�ª 
���J�h�f�g�b�� 1919�±1920), �©�J�•�^�g�Z �r�d�h�e�Z�ª ���E�v�\�•�\�� 1932�±1939), �©�J�•�^�g�Z �r�d�h�e�Z�ª ���G�v�x-�C�h�j�d�� 
�K�R�:�� 1964 �± �^�h�l�_�i�_�j���� �©�K�\�•�l�e�h�ª ���D�b�€�\�� 1910�±1914), �©�M�d�j�Z�€�g�k�v�d�Z �f�h�\�Z �\ �r�d�h�e�•�ª 
���D�b�€�\�� 1951�±1963), �©�M�d�j�Z�€�g�k�v�d�Z �f�h�\�Z �• �e�•�l�_�j�Z�l�m�j�Z �\ �r�d�h�e�•�ª ���D�b�€�\�� 1963�±1994), 
�©�M�d�j�Z�€�g�k�v�d�Z �r�d�h�e�Z�ª ���E�v�\�•�\�� 1925�±1934, 1938�±1939, 1942�±1944), �©�M�q�b�l�_�e�v�ª 
���M�`�]�h�j�h�^�� 1920�±1936), �©�M�q�b�l�_�e�v�k�v�d�_ �k�e�h�\�h�ª ���E�v�\�•�\�����������±1939), �©�N�•�a�b�q�g�_ �\�b�o�h�\�Z�g�g�y 
�\ �r�d�h�e�•�ª ���D�b�€�\�� 1996�±2012), �©�R�e�y�o �\�b�o�h�\�Z�g�g�y �c �g�Z�\�q�Z�g�g�y�ª ���E�v�\�•�\�� 1927�±1939), 
�©�R�e�y�o �h�k�\�•�l�b�ª ���O�Z�j�d�•�\�� 1922�±1930, �a 1931 �± �©�D�h�f�m�g�•�k�l�b�q�g�Z �h�k�\�•�l�Z�ª�� �a 1945 �± �D�b�€�\�� 
�©�J�Z�^�y�g�k�v�d�Z �r�d�h�e�Z�ª���� �D�•�e�v�d�Z �g�_�d�j�h�e�h�]�•�\ �\�a�y�l�h �a �e�•�l�_�j�Z�l�m�j�g�h-�g�Z�m�d�h�\�h�]�h �l�Z 
�e�•�l�_�j�Z�l�m�j�g�h-�f�b�k�l�_�p�v�d�h�]�h �q�Z�k�h�i�b�k�•�\ �©�E�•�l�_�j�Z�l�m�j�g�h-�g�Z�m�d�h�\�b�c �\�•�k�g�b�d�ª (1898�±1932) �l�Z 
�©�>�a�\�•�g�ª (1990 �± �^�h�l�_�i�_�j�� ���h�[�b�^�\�Z �E�v�\�•�\���� 

�<�b�^�Z�g�g�y �k�d�e�Z�^�Z�}�l�v�k�y �a �^�\�h�o �j�h�a�^�•�e�•�\�� �©�G�_�d�j�h�e�h�]�b�ª �l�Z �©�I�h�\�•�^�h�f�e�_�g�g�y �i�j�h 
�k�f�_�j�l�v�ª�� �I�_�j�r�b�c �j�h�a�^�•�e �± �p�_ 112 �g�_�d�j�h�e�h�]�•�\�� 105 �a �y�d�b�o �i�j�b�k�\�y�q�_�g�h �m�d�j�Z�€�g�k�v�d�b�f 
�i�_�^�Z�]�h�]�Z�f�� �h�k�\�•�l�g�•�f �l�Z �d�m�e�v�l�m�j�g�b�f �^�•�y�q�Z�f ���^�h �l�h�]�h �`�� �g�_ �a�Z�\�`�^�b �p�_ �\�•�^�h�f�• �i�_�j�k�h�g�Z�e�•�€�� 
�Z �c �a�\�b�q�Z�c�g�• �\�q�b�l�_�e�•���� 7 �± �a�Z�j�m�[�•�`�g�b�f �i�_�^�Z�]�h�]�Z�f�� 

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

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

�L�� �H�� �A�h�e�h�l�Z�j�_�g�d�h 

�J�?�:�E�1�A�:�P�1�Y �I�?�>�:�=�H�=�1�Q�G�B�O �1�>�?�C �;�� �;�E�M�F�: (1913-1999)  
�< �I�J�H�P�?�K�1 �N�H�J�F�M�<�:�G�G�Y �H�K�G�H�< �D�J�B�L�B�Q�G�H�=�H �F�B�K�E�?�G�G�Y  

�M �F�H�E�H�>�R�B�O �R�D�H�E�Y�J�1�< 

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

�I�j�h�[�e�_�f�Z �n�h�j�f�m�\�Z�g�g�y �d�j�b�l�b�q�g�h�]�h �f�b�k�e�_�g�g�y �m �a�^�h�[�m�\�Z�q�•�\ �h�k�\�•�l�b �} �^�h�k�b�l�v 
�‰�j�m�g�l�h�\�g�h �^�h�k�e�•�^�`�_�g�h�x �m �n�Z�o�h�\�b�o �^�`�_�j�_�e�Z�o�� �L�Z�d�� �i�b�l�Z�g�g�x �a�f�•�k�l�m �l�Z �h�k�h�[�e�b�\�h�k�l�_�c 
�c�h�]�h �k�l�Z�g�h�\�e�_�g�g�y �i�j�b�^�•�e�y�e�b �k�\�h�x �m�\�Z�]�m �y�d �•�g�h�a�_�f�g�• (�>�� �;�j�m�g�_�j�� �<�� �>�`�_�c�f�k�� 
�>�`�� �>�v�x�€�� �F�� �E�•�i�f�Z�g�� �Q�� �L�_�f�i�e�� �I�� �N�Z�q�h�g�_�� �>�� �O�Z�e�i�_�j�g), �l�Z�d �• �\�•�l�q�b�a�g�y�g�• �\�q�_�g�•�� �k�_�j�_�^ 
�y�d�b�o�� �<�� �>�Z�\�b�^�h�\�� �>�� �?�e�v�d�h�g�•�g�� �<�� �D�j�_�f�_�g�v�� �H�� �I�h�f�_�l�m�g�� �<�� �K�m�o�h�f�e�b�g�k�v�d�b�c�� �K�� �L�_�j�g�h 
�l�Z �•�g��  

�J�_�l�j�h�k�i�_�d�l�b�\�g�b�c �Z�g�Z�e�•�a �^�`�_�j�_�e �k�\�•�^�q�b�l�v�� �s�h �s�_ �m 1956 �j�� �Z�f�_�j�b�d�Z�g�k�v�d�b�c 
�i�_�^�Z�]�h�] �l�Z �i�k�b�o�h�e�h�] �;�_�g�^�`�Z�f�•�g �;�e�m�f �k�l�\�h�j�b�\ �d�e�Z�k�b�n�•�d�Z�p�•�x �i�_�^�Z�]�h�]�•�q�g�b�o �p�•�e�_�c�� 
�i�j�_�^�k�l�Z�\�e�_�g�m �m �i�j�Z�p�• �©�7�D�[�R�Q�R�P�\ of Educational Objectives: The Classification of 
Educational �*�R�D�O�V�ª ���©�L�Z�d�k�h�g�h�f�•�y �h�k�\�•�l�g�•�o �p�•�e�_�c�� �d�e�Z�k�b�n�•�d�Z�p�•�y �h�k�\�•�l�g�•�o �p�•�e�_�c�ª�� [3]. 
�K�Z�f�_ �p�_ �^�h�k�e�•�^�`�_�g�g�y �\�\�Z�`�Z�x�l�v �a�g�Z�d�h�\�b�f�� �d�h�e�b �f�h�\�b�l�v�k�y �i�j�h �\�b�l�h�d�b �k�l�Z�g�h�\�e�_�g�g�y 
�^�h�k�e�•�^�`�_�g�v �i�j�h �d�j�b�l�b�q�g�_ �f�b�k�e�_�g�g�y�� �P�y �i�m�[�e�•�d�Z�p�•�y �^�h�g�b�g�• �Z�d�l�m�Z�e�v�g�Z�� �€�€ �Z�d�l�b�\�g�h 
�\�i�j�h�\�Z�^�`�m�x�l�v �m �i�j�Z�d�l�b�d�m �j�h�[�h�l�b �i�_�^�Z�]�h�]�•�\�� �y�d�• �a�^�•�c�k�g�x�x�l�v �p�•�e�_�k�i�j�y�f�h�\�Z�g�_ 
�n�h�j�f�m�\�Z�g�g�y �d�j�b�l�b�q�g�h�]�h �f�b�k�e�_�g�g�y �m �a�^�h�[�m�\�Z�q�•�\ �h�k�\�•�l�b��  

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

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

�?�e�_�f�_�g�l �L�Z�d�k�h�g�h�f�•�€ �;�� �;�e�m�f�Z �I�j�b�d�e�Z�^ �a�Z�\�^�Z�g�g�y 
�A�g�Z�g�g�y  �G�Z�a�\�•�l�v �^�_�j�`�Z�\�g�• �k�b�f�\�h�e�b �M�d�j�Z�€�g�b�� 

�J�h�a�m�f�•�g�g�y �I�h�y�k�g�•�l�v�� �g�Z�\�•�s�h �i�h�l�j�•�[�g�Z �D�h�g�k�l�b�l�m�p�•�y�" 

�A�Z�k�l�h�k�m�\�Z�g�g�y 
�Q�b�f �f�h�`�m�l�v �[�m�l�b �d�h�j�b�k�g�• �a�g�Z�g�g�y �i�j�h �i�j�Z�\�Z �l�Z 

�h�[�h�\�¶�y�a�d�b�" 
�:�g�Z�e�•�a �I�h�j�•�\�g�y�c�l�_ �i�e�Z�g�_�l�b �A�_�f�g�h�€ �]�j�m�i�b �• �i�e�Z�g�_�l�b-�]�•�]�Z�g�l�b��  
�K�b�g�l�_�a �I�h�}�^�g�Z�c�l�_ �i�e�Z�g�_�l�m �K�h�g�y�q�g�h�€ �k�b�k�l�_�f�b �a �€�€ �h�i�b�k�h�f�� 

�H�p�•�g�x�\�Z�g�g�y �H�p�•�g�•�l�v �a�g�Z�q�_�g�g�y �K�h�g�p�y �^�e�y �`�b�l�l�y �g�Z �A�_�f�e�•��  
 

�H�l�`�_�� �L�Z�d�k�h�g�h�f�•�y �g�Z�\�q�Z�e�v�g�b�o �p�•�e�_�c �l�Z �j�_�a�m�e�v�l�Z�l�•�\�� �j�h�a�j�h�[�e�_�g�Z �Z�f�_�j�b�d�Z�g�k�v�d�b�f 
�\�q�_�g�b�f �;�� �;�e�m�f�h�f �s�_ �m 1956 �j�h�p�•�� �} �Z�d�l�m�Z�e�v�g�h�x �• �g�b�g�•. �K�l�\�h�j�_�g�g�y �a�Z�\�^�Z�g�v 
�\�•�^�i�h�\�•�^�g�h �^�h �d�h�`�g�h�]�h �a �r�_�k�l�b �€�€ �_�e�_�f�_�g�l�•�\ �k�i�j�b�y�} �j�h�a�\�b�l�d�m �d�j�b�l�b�q�g�h�]�h �f�b�k�e�_�g�g�y 
�a�^�h�[�m�\�Z�q�•�\ �h�k�\�•�l�b �j�•�a�g�b�o �j�•�\�g�•�\�� �I�_�j�k�i�_�d�l�b�\�g�b�f�b �\�\�Z�`�Z�}�f�h �^�h�k�e�•�^�`�_�g�g�y �i�h�\�¶�y�a�Z�g�• �a 
�Z�^�Z�i�l�Z�p�•�}�x �L�Z�d�k�h�g�h�f�•�€ �^�h �k�m�q�Z�k�g�b�o ���^�b�k�l�Z�g�p�•�c�g�b�o�� �m�f�h�\ �g�Z�\�q�Z�g�g�y �l�Z �i�h�r�m�d on-line 
�j�_�k�m�j�k�•�\ �^�e�y �n�h�j�f�m�\�Z�g�g�y �\�•�^�i�h�\�•�^�g�b�o �a�Z�\�^�Z�g�v�� 
 

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �S�h �l�Z�d�_ �L�Z�d�k�h�g�h�f�•�y �;�e�m�f�Z �• �y�d �\�h�g�Z �i�j�Z�p�x�} �g�Z �m�j�h�p�•�" URL: 

https://www.criticalthinking.expert/usi-materialy/shho-take-taksonomiya-bluma-i-yak-vona-pratsyuye-na-
urotsi/ 

2. �Y �^�h�k�e�•�^�`�m�x �k�\�•�l�� �i�•�^�j�m�q�� �^�e�y 4 �d�e�� �a�Z�d�e�� �a�Z�]�Z�e�� �k�_�j�_�^�� �h�k�\�•�l�b ���m 2-�o �q������ �Q���� / �G ���F�� �;�•�[�•�d�� 
�=���I�� �;�h�g�^�Z�j�q�m�d�� �O�Z�j�d�•�\�� �<�b�-̂�\�h �©�J�Z�g�h�d�ª�� 2021. 128 �k��  

3. A Taxonomy for learning, teaching and assessing. A revision of Bloom's Taxonomy of educational 
objectives. URL: https://www.uky.edu/~rsand1/china2018/texts/Anderson-Krathwohl%20-
%20A%20taxonomy%20for%20learning%20teaching%20and%20assessing.pdf. 

 
�G�����F�����D�j�h�i�h�q�_�\�Z 

�I�?�>�:�=�H�=�1�Q�G�1���1�>�?�2���<�H�E�V�N�=�:�G�=�:���J�:�L�D�?�������������±1635)  
�S�H�>�H���<�B�D�E�:�>�:�G�G�Y���1�G�H�A�?�F�G�B�O���F�H�<���<���C�H�=�H���I�J�:�P�Y�O���A���D�H�E�?�D�P�1�2��

�J�1�>�D�1�K�G�B�O���<�B�>�:�G�V �>�?�J�@�:�<�G�H�2���G�:�M�D�H�<�H-�I�?�>�:�=�H�=�1�Q�G�H�2 
�;�1�;�E�1�H�L�?�D�B���M�D�J�:�2�G�B���1�F�?�G�1 �<�� �H�� �K�M�O�H�F�E�B�G�K�V�D�H�=�H 

�A-�i�h�f�•�`���a�g�Z�q�g�h�€���d�•�e�v�d�h�k�l�•���i�_�^�Z�]�h�]�•�q�g�b�o���i�m�[�e�•�d�Z�p�•�c���g�•�f�_�p�v�d�h�x���f�h�\�h�x���•�a���d�h�e�_�d�p�•�€��
�j�•�^�d�•�k�g�b�o�� �\�b�^�Z�g�v�� �•�g�h�a�_�f�g�b�f�b�� �f�h�\�Z�f�b�� �n�h�g�^�m�� �>�_�j�`�Z�\�g�h�€�� �g�Z�m�d�h�\�h-�i�_�^�Z�]�h�]�•�q�g�h�€��
�[�•�[�e�•�h�l�_�d�b�� �M�d�j�Z�€�g�b�� �•�f�_�g�• �<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h�� �f�h�`�g�Z�� �a�g�Z�c�l�b�� �a�h�\�k�•�f�� �g�_�a�\�b�q�g�•�� �a�Z��
�n�h�j�f�h�x�� �•�� �k�l�j�m�d�l�m�j�h�x�� �i�j�Z�p�•���� �s�h�� �\�•�^�j�•�a�g�y�x�l�v�k�y�� �\�•�^�� �•�g�r�b�o�� �d�g�b�`�h�d���� �H�^�g�b�f�� �•�a�� �l�Z�d�b�o��
�\�b�^�Z�g�v���}���a�[�•�j�g�b�d���a���i�¶�y�l�b���l�\�h�j�•�\�����s�h���\�b�c�r�h�\���^�j�m�d�h�f���m���������� �j�����M�g�•�d�Z�e�v�g�•�k�l�v���a�Z�a�g�Z�q�_�g�h�]�h��
�\�b�^�Z�g�g�y�� �\�b�a�g�Z�q�Z�}�l�v�k�y�� �l�Z�d�h�`�� �l�b�f���� �s�h�� �^�h�� �c�h�]�h�� �k�d�e�Z�^�m�� �\�o�h�^�y�l�v�� �^�\�•�� �d�g�b�`�d�b�� �a�� �l�\�h�j�Z�f�b��
�<�h�e�v�n�]�Z�g�]�Z�� �J�Z�l�d�_�� ���e�Z�l�b�g�•�a�h�\�Z�g�Z�� �n�h�j�f�Z�� �i�j�•�a�\�b�s�Z���± Ratichi�X�V���� �J�Z�l�•�o�•�c���� �����������±1635). 
�L�Z�d���� �\�� �^�j�m�]�h�f�m�� �l�h�f�•�� �a�[�•�j�g�b�d�Z�� ��Ratichianische Schriften I, II ���� �}�� �\�•�^�[�b�l�h�d�� �i�_�j�r�h�^�j�m�d�m��
�c�h�]�h���l�\�h�j�m�����\�b�d�e�Z�^�_�g�b�c���m���n�h�j�f�•���^�•�Z�e�h�]�m�����s�h���k�d�e�Z�^�Z�}�l�v�k�y���a���d�h�j�h�l�d�b�o���k�l�b�k�e�b�o���k�m�^�`�_�g�v����
�j�h�a�^�m�f�•�\���s�h�^�h���\�b�d�e�Z�^�Z�g�g�y���e�Z�l�b�g�b�����]�j�_�p�v�d�h�€���l�Z���n�j�Z�g�p�m�a�v�d�h�€���f�h�\���>���������@�� 

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

https://www.criticalthinking.expert/usi-materialy/shho-take-taksonomiya-bluma-i-yak-vona-pratsyuye-na-urotsi/
https://www.criticalthinking.expert/usi-materialy/shho-take-taksonomiya-bluma-i-yak-vona-pratsyuye-na-urotsi/
https://www.uky.edu/~rsand1/china2018/texts/Anderson-Krathwohl%20-%20A%20taxonomy%20for%20learning%20teaching%20and%20assessing.pdf
https://www.uky.edu/~rsand1/china2018/texts/Anderson-Krathwohl%20-%20A%20taxonomy%20for%20learning%20teaching%20and%20assessing.pdf
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�<�h�e�v�n�]�Z�g�]�Z�� �J�Z�l�d�_���� �^�h�\�•�^�d�h�\�•�� �•�g�n�h�j�f�Z�p�•�c�g�•�� �g�•�f�_�p�v�d�h�f�h�\�g�•�� �j�_�k�m�j�k�b�� �i�j�_�a�_�g�l�m�x�l�v��
�_�e�_�d�l�j�h�g�g�•���d�h�e�_�d�p�•�€���h�p�b�n�j�h�\�Z�g�b�o���i�j�Z�p�v���\�b�a�g�Z�q�g�h�]�h���i�_�^�Z�]�h�]�Z���� �^�_���� �h�d�j�•�f�� �\�e�Z�k�g�_�� �c�h�]�h��
�i�j�Z�p�v�����f�b���a�g�Z�c�^�_�f�h���•�f�_�g�Z���i�_�j�k�h�g�Z�e�•�c�����y�d�•���l�Z�d���q�b���•�g�Z�d�r�_���\�i�e�b�\�Z�e�b���g�Z���j�_�Z�e�•�a�Z�p�•�x���c�h�]�h��
�•�^�_�c�� �l�Z �g�Z�m�d�h�\�h�]�h�� �^�h�j�h�[�d�m���� �J�_�n�h�j�f�Z�l�h�j�k�v�d�•�� �i�h�]�e�y�^�b�� �<�h�e�v�n�]�Z�g�]�Z�� �J�Z�l�d�_�� �k�l�Z�e�b��
�\�•�^�h�f�b�f�b���g�Z�i�j�b�d�•�g�p�•��XIX  �k�l���� �a�Z�\�^�y�d�b���i�j�Z�p�y�f���I�_�l�j�Z���D�Z�i�l�_�j�_�\�Z���� �=�_�j�f�Z�g�Z���<�_�c�f�_�j�Z���l�Z��
�F�b�d�h�e�b���F�Z�d�d�Z�\�_�c�k�v�d�h�]�h���>���������@�� 

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

�Y�d���i�b�r�_���g�•�f�_�p�v�d�b�c���•�k�l�h�j�b�d���i�_�^�Z�]�h�]�•�d�b���=�� �<�_�c�f�_�j�����J�Z�l�•�o�•�c���g�Z�f�Z�]�Z�\�k�y���l�j�b�f�Z�l�b���\��
�l�Z�}�f�g�b�p�•�� �k�\�•�c�� �f�_�l�h�^�� �g�Z�\�q�Z�g�g�y���� �g�Z�\�•�l�v�� �\�•�^�f�h�\�e�y�\�k�y�� �i�b�k�v�f�h�\�h�� �\�b�d�e�Z�k�l�b�� �k�\�h�€�� �i�j�b�c�h�f�b��
�g�Z�\�q�Z�g�g�y���� �H�k�g�h�\�g�•�� �i�h�e�h�`�_�g�g�y�� �c�h�]�h�� �k�b�k�l�_�f�b�� �\�b�k�\�•�l�e�_�g�h�� �m�� �\�b�]�e�y�^�•�� �d�h�j�h�l�d�b�o�� �g�Z�j�b�k�•�\����
�g�Z�c�\�Z�`�e�b�\�•�r�•�� �a�� �g�b�o�� �i�j�h�]�h�e�h�r�m�x�l�v���� �\�k�_�� �i�h�\�b�g�g�h�� �m�a�]�h�^�`�m�\�Z�l�b�k�y�� �\�•�^�i�h�\�•�^�g�h�� �^�h��
�i�h�j�y�^�d�m�� �k�Z�f�h�€�� �i�j�b�j�h�^�b���� �g�_�h�[�o�•�^�g�h�� �i�h�k�l�•�c�g�h�� �i�h�\�l�h�j�x�\�Z�l�b�� �h�^�g�_�� �c�� �l�_�� �`�� �k�Z�f�_���� �\�k�_��
�k�i�h�q�Z�l�d�m���j�•�^�g�h�x���f�h�\�h�x�����g�Z�\�q�Z�g�g�y���[�_�a���i�j�b�f�m�k�m�����}�^�g�•�k�l�v���m���\�k�•�o���i�j�_�^�f�_�l�Z�o�����m���f�_�l�h�^�Z�o����
�i�j�Z�\�b�e�Z�o�����i�•�^�j�m�q�g�b�d�Z�o�������k�i�h�q�Z�l�d�m���i�j�_�^�f�_�l���k�Z�f���i�h���k�h�[�•�����Z���i�h�l�•�f���i�j�Z�\�b�e�Z�����s�h���^�h���g�v�h�]�h��
�g�Z�e�_�`�Z�l�v��[�������k�� 46�±47]. 

�P�•�� �i�h�e�h�`�_�g�g�y�� �\�b�d�e�Z�^�_�g�h�� �\�� �©�F�_�f�h�j�•�Z�e�•�ª���� �a�� �y�d�b�f�� �\�•�g�� �a�\�_�j�g�m�\�k�y�� �^�h��
�n�j�Z�g�d�n�m�j�l�k�v�d�h�]�h�� �J�_�c�o�k�l�Z�]�m�� �m�� �������� �j���� �M�� �k�\�h�}�f�m�� �i�h�k�e�Z�g�g�•�� �^�h�� �g�•�f�_�p�v�d�h�€�� �a�g�Z�l�•�� �\�•�g��
�a�Z�i�j�h�i�h�g�m�\�Z�\�� �f�_�l�h�^�b�d�m�� �r�\�b�^�d�h�]�h�� �h�i�Z�g�m�\�Z�g�g�y�� �•�g�h�a�_�f�g�b�f�b�� �f�h�\�Z�f�b�� �g�Z�� �h�k�g�h�\�•��
�]�e�b�[�h�d�b�o�� �a�g�Z�g�v�� �f�h�\�b�� �j�•�^�g�h�€���� �g�•�f�_�p�v�d�h�€���� �<�b�\�q�_�g�g�y�� �]�j�Z�f�Z�l�b�d�b�� �i�•�^�i�h�j�y�^�d�h�\�m�\�Z�e�h�k�y��
�q�b�l�Z�g�g�x���� �n�h�j�f�Z�e�v�g�b�c�� �Z�g�Z�e�•�a�� �l�_�d�k�l�m�� �i�•�k�e�y�� �k�f�b�k�e�h�\�h�]�h���� �H�k�g�h�\�g�b�f�� �a�Z�k�h�[�h�f��
�a�Z�d�j�•�i�e�_�g�g�y�� �e�_�d�k�b�q�g�h�]�h�� �c�� �]�j�Z�f�Z�l�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �[�m�e�h�� �i�h�\�l�h�j�_�g�g�y���� �I�j�h�p�_�k��
�g�Z�\�q�Z�g�g�y�� �i�h�e�y�]�Z�\�� �m�� �q�b�l�Z�g�g�•�� �c�� �Z�g�Z�e�•�a�•�� �k�d�e�Z�^�g�b�o�� �h�j�b�]�•�g�Z�e�v�g�b�o�� �l�_�d�k�l�•�\���� �^�h�� �y�d�b�o�� �m�q�g�•��
�[�j�Z�e�b�k�y���l�•�e�v�d�b-�g�h���g�Z�\�q�b�\�r�b�k�v���q�b�l�Z�l�b��[3, c. 74]. 

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

�I�_�j�_�[�m�\�Z�x�q�b�� �\�� �i�h�k�l�•�c�g�b�o�� �Z�]�h�g�Z�o�� �a�� �\�h�e�h�^�Z�j�y�f�b���� �\�•�^�� �y�d�b�o�� �a�Z�e�_�`�Z�e�h�� �i�j�b�c�g�y�l�l�y��
�q�b�� �g�Z�\�i�Z�d�b�� �g�_�\�b�a�g�Z�g�g�y�� �c�h�]�h�� �•�^�_�c���� �\�•�g�� �a�f�•�]�� �a�Z�� ����-�b�� �j�h�d�b�� �a�_�f�g�h�]�h�� �`�b�l�l�y�� �a�j�h�[�b�l�b��
�[�•�e�v�r�_�����g�•�`���\�h�g�b�����P�_���•���k�l�Z�e�h���s�_���h�^�g�b�f���F�_�f�h�j�•�Z�e�h�f���c�h�]�h���`�b�l�l�y�����s�h���i�j�h�^�h�\�`�b�e�h�k�y���\��
�^�•�y�e�v�g�h�k�l�•���r�d�h�e�b�����a�Z�k�g�h�\�Z�g�h�€���\���f�•�k�l�•�����^�_���\�•�g���g�Z�j�h�^�b�\�k�y����Wilster�������y�d�Z���l�Z�d���•���g�Z�a�b�\�Z�}�l�v�k�y��
�©Wolfgang-Ratke-Schule [6]. 
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�:�� �H�� �D�m�a�v�f�b�q 

�<�B�D�H�J�B�K�L�:�G�G�Y �;�1�H�=�J�:�N�1�Q�G�H�=�H �F�?�L�H�>�M  
�M �>�H�K�E�1�>�@�?�G�G�1 �:�<�L�H�J�K�V�D�B�O �R�D�1�E 

�:�\�l�h�j�k�v�d�• �r�d�h�e�b �\ �M�d�j�Z�€�g�• �y�d �h�k�\�•�l�g�•�c �n�_�g�h�f�_�g �Z�d�l�b�\�g�h �j�h�a�\�b�\�Z�x�l�v�k�y �a �d�•�g�p�y 
�O�O �k�l�� �:�\�l�h�j�k�v�d�Z �r�d�h�e�Z �± �p�_ �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�b�c �a�Z�d�e�Z�^ �h�k�\�•�l�b�� �^�•�y�e�v�g�•�k�l�v �y�d�h�]�h 
�[�m�^�m�}�l�v�k�y �g�Z �h�k�g�h�\�• �i�j�h�\�•�^�g�b�o �i�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�•�q�g�b�o �c �h�j�]�Z�g�•�a�Z�p�•�c�g�h-
�m�i�j�Z�\�e�•�g�k�v�d�b�o �d�h�g�p�_�i�p�•�c�� �j�h�a�j�h�[�e�_�g�b�o �h�d�j�_�f�b�f �Z�\�l�h�j�h�f �q�b �Z�\�l�h�j�k�v�d�b�f �d�h�e�_�d�l�b�\�h�f 
[1]. �G�� �I�h�[�•�j�q�_�g�d�h �\�\�Z�`�Z�}�� �s�h �Z�\�l�h�j�k�v�d�h�x �r�d�h�e�h�x �} �©�]�m�f�Z�g�•�k�l�b�q�g�b�c �g�Z�\�q�Z�e�v�g�h-
�\�b�o�h�\�g�b�c �a�Z�d�e�Z�^�� �•�^�_�y �k�l�\�h�j�_�g�g�y �y�d�h�]�h �g�Z�e�_�`�b�l�v �i�_�^�Z�]�h�]�m-�l�\�h�j�p�x�� �y�d�b�c �j�h�a�j�h�[�b�\ �• 
�i�h�d�e�Z�\ �\ �h�k�g�h�\�m �c�h�]�h �^�•�y�e�v�g�h�k�l�• �\�e�Z�k�g�m �d�h�g�p�_�i�p�•�x �j�h�a�\�b�l�d�m �r�d�h�e�b�� �h�k�g�h�\�h�x �y�d�h�€ �} 
�l�j�•�Z�^�Z �^�b�l�b�g�Z �± �\�q�b�l�_�e�v �± �[�Z�l�v�d�b�� �s�h �a�Z�[�_�a�i�_�q�m�} �_�n�_�d�l�b�\�g�_ �n�m�g�d�p�•�h�g�m�\�Z�g�g�y �• 
�k�l�Z�[�•�e�v�g�• �i�h�a�b�l�b�\�g�• �j�_�a�m�e�v�l�Z�l�b�ª [3, �k�� 36]. �O�Z�j�Z�d�l�_�j�g�h�x �j�b�k�h�x �Z�\�l�h�j�k�v�d�h�€ �r�d�h�e�b �} 
�g�Z�y�\�g�•�k�l�v �\�b�^�Z�l�g�h�€ �h�k�h�[�b�k�l�h�k�l�•�� �e�•�^�_�j�Z�� �Z�\�l�h�j�Z �\�e�Z�k�g�h�€ �h�j�b�]�•�g�Z�e�v�g�h�€ �i�j�h�]�j�Z�f�b �^�•�c �l�Z 
�Z�\�l�h�j�k�v�d�h�€ �d�h�g�p�_�i�p�•�€�� 

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

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

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

�;�1�H�=�J�:�N�1�2 �I�J�:�<�H�K�E�:�<�G�B�O �K�<�Y�S�?�G�G�B�D�1�< �Y�D �>�@�?�J�?�E�H 
�1�G�N�H�J�F�:�P�1�2 �>�E�Y �>�H�K�E�1�>�@�?�G�V �A �1�K�L�H�J�1�2 �I�?�>�:�=�H�=�1�D�B 

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

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

�>�e�y �h�[�¶�}�d�l�b�\�g�h�]�h �\�b�\�q�_�g�g�y �[�•�h�]�j�Z�n�•�€ �g�_�h�[�o�•�^�g�h �a�Z�k�l�h�k�h�\�m�\�Z�l�b �[�•�h�]�j�Z�n�•�q�g�b�c 
�f�_�l�h�^�� �k�m�l�g�•�k�l�v �y�d�h�]�h �i�h�e�y�]�Z�} �\ �h�i�j�Z�p�x�\�Z�g�g�•�� �Z�g�Z�e�•�a�• �^�`�_�j�_�e�� �a�]�•�^�g�h �a �y�d�b�f 
�©�[�•�h�]�j�Z�n�•�y�� �h�k�h�[�b�k�l�•�k�l�v �i�_�^�Z�]�h�]�Z �\�b�k�l�m�i�Z�}�� �a �h�^�g�h�]�h �[�h�d�m�� �\�b�a�g�Z�q�Z�e�v�g�b�f �q�b�g�g�b�d�h�f 
�c�h�]�h �l�\�h�j�q�h�k�l�•�� �Z �a �•�g�r�h�]�h �± �\�•�^�^�a�_�j�d�Z�e�x�} �_�i�h�o�m �Z�[�h �`  �} �€�€ �l�\�h�j�p�_�f�ª [1, �k�� 5]. �P�_�c 
�f�_�l�h�^ �©�^�h�i�h�f�Z�]�Z�} �\�•�^�g�Z�c�l�b �i�j�b�q�b�g�b �i�h�y�\�b �c �j�h�a�\�b�l�d�m �i�_�^�Z�]�h�]�•�q�g�b�o �•�^�_�c �m �j�•�a�g�b�o 
�n�Z�d�l�Z�o �[�•�h�]�j�Z�n�•�€�� �j�h�a�d�j�b�l�b �k�m�l�g�•�k�g�•�� �©�a�g�Z�d�h�\�•�ª �f�h�f�_�g�l�b�� �s�h �k�l�h�y�l�v �a�Z �g�b�f�b�� 
�i�h�[�Z�q�b�l�b �a�Z �g�Z�]�j�h�f�Z�^�`�_�g�g�y�f �_�f�i�•�j�b�q�g�b�o �n�Z�d�l�•�\ �i�_�\�g�• �a�Z�d�h�g�h�f�•�j�g�h�k�l�•�ª �l�Z 
�©�\�j�Z�o�m�\�Z�l�b �\�i�e�b�\ �i�k�b�o�•�q�g�h�]�h �c �n�•�a�b�q�g�h�]�h �k�l�Z�g�m �i�_�^�Z�]�h�]�Z�� �l�h�[�l�h �c�h�]�h 
�i�k�b�o�h�n�•�a�•�h�e�h�]�•�€�� �g�Z �i�_�^�Z�]�h�]�•�q�g�• �i�h�]�e�y�^�b�ª �>�l�Z�f �k�Z�f�h�@�� 

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

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

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �K�m�o�h�f�e�b�g�k�v�d�Z �H�� �<�� �I�_�j�_�^�g�} �k�e�h�\�h�� �M�d�j�Z�€�g�k�v�d�Z �i�_�^�Z�]�h�]�•�d�Z �\ �i�_�j�k�h�g�Z�e�•�y�o�� �m 2 �d�g�� �D�g�� �i�_�j�r�Z�� 
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�L�� �K�� �I�Z�\�e�_�g�d�h 

�<�1�>�H�;�J�:�@�?�G�G�Y �I�H�K�L�:�L�1 �N�J�1�>�J�1�O�: �N�J�?�;�?�E�Y 
�G�: �K�L�H�J�1�G�D�:�O �?�E�?�D�L�J�H�G�G�H�=�H �J�?�K�J�K�M 

�©�<�B�>�:�L�G�1 �I�?�>�:�=�H�=�B �M�D�J�:�2�G�B �L�: �K�<�1�L�M�ª 

�K�m�q�Z�k�g�Z �i�_�^�Z�]�h�]�•�d�Z �i�h�l�j�_�[�m�} �\�b�\�q�_�g�g�y �`�b�l�l�y �l�Z �^�•�y�e�v�g�h�k�l�• �\�b�^�Z�l�g�b�o 
�m�d�j�Z�€�g�k�v�d�b�o �• �a�Z�j�m�[�•�`�g�b�o �i�_�^�Z�]�h�]�•�\�� �y�d�• �\�g�_�k�e�b �a�g�Z�q�g�b�c �\�d�e�Z�^ �m �j�h�a�\�b�l�h�d �\�b�o�h�\�Z�g�g�y �• 
�g�Z�\�q�Z�g�g�y �f�h�e�h�^�b�o �i�h�d�h�e�•�g�v�� �>�_�j�`�Z�\�g�Z �g�Z�m�d�h�\�h-�i�_�^�Z�]�h�]�•�q�g�Z �[�•�[�e�•�h�l�_�d�Z �M�d�j�Z�€�g�b �•�f�_�g�• 
�<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h ���^�Z�e�• �± �>�G�I�;���� �\�b�d�h�g�m�x�q�b �i�j�h�\�•�^�g�m �j�h�e�v �\ �a�Z�[�_�a�i�_�q�_�g�g�• 
�^�h�k�e�•�^�`�_�g�v �a �•�k�l�h�j�•�€ �h�k�\�•�l�b�� �i�_�^�Z�]�h�]�•�q�g�h�]�h �^�`�_�j�_�e�h�a�g�Z�\�k�l�\�Z �c �[�•�h�]�j�Z�n�•�k�l�b�d�b 
�i�j�_�^�k�l�Z�\�e�y�} �•�g�n�h�j�f�Z�p�•�c�g�h-�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�c �j�_�k�m�j�k �©�<�b�^�Z�l�g�• �i�_�^�Z�]�h�]�b �M�d�j�Z�€�g�b �l�Z 
�k�\�•�l�m�ª�� �y�d�b�c �i�h�k�l�•�c�g�h �i�h�i�h�\�g�x�}�l�v�k�y �g�h�\�b�f�b �i�_�j�k�h�g�Z�e�•�y�f�b�� �n�Z�d�l�Z�f�b �l�Z �g�Z�m�d�h�\�b�f�b 
�i�h�^�•�y�f�b [1; 2; 3]. 

�H�^�b�g �•�a �k�_�]�f�_�g�l�•�\ �j�_�k�m�j�k�m �i�j�b�k�\�y�q�_�g�h �\�b�^�Z�l�g�h�f�m �g�•�f�_�p�v�d�h�f�m �i�_�^�Z�]�h�]�m�� �Z�\�l�h�j�m 
�h�j�b�]�•�g�Z�e�v�g�h�€ �k�b�k�l�_�f�b �\�b�o�h�\�Z�g�g�y �• �g�Z�\�q�Z�g�g�y �^�h�r�d�•�e�v�g�b�d�•�\ �m �d�h�e�_�d�l�b�\�•�� �l�\�h�j�p�x 
�i�_�j�r�b�o �^�b�l�y�q�b�o �k�Z�^�d�•�\�� �^�b�l�y�q�h�f�m �i�b�k�v�f�_�g�g�b�d�m �N�j�•�^�j�•�o�m �N�j�_�[�_�e�x (1782�±1852). 
�I�h�k�l�Z�l�v �i�_�^�Z�]�h�]�Z �i�j�_�^�k�l�Z�\�e�_�g�h �a�Z �l�Z�d�b�f�b �k�l�h�j�•�g�d�Z�f�b�� �©�;�•�h�]�j�Z�n�•�y�ª�� �©�;�•�[�e�•�h�]�j�Z�n�•�y 
�l�\�h�j�•�\ �N�j�•�^�j�•�o�Z �N�j�_�[�_�e�y�ª�� �©�;�•�[�e�•�h�]�j�Z�n�•�y �i�m�[�e�•�d�Z�p�•�c �i�j�h �`�b�l�l�y �l�Z �^�•�y�e�v�g�•�k�l�v 
�N�j�•�^�j�•�o�Z �N�j�_�[�_�e�y�ª�� �©�I�h�\�g�h�l�_�d�k�l�h�\�• �^�h�d�m�f�_�g�l�b�ª�� �©�N�h�l�h�]�Z�e�_�j�_�y�ª�� �©�M�r�Z�g�m�\�Z�g�g�y 
�i�Z�f�¶�y�l�•�ª�� �>�e�y �g�Z�i�h�\�g�_�g�g�y �k�l�h�j�•�g�h�d �k�n�h�j�f�h�\�Z�g�h �d�h�f�i�e�_�d�l �f�Z�l�_�j�•�Z�e�•�\ ���[�•�h�]�j�Z�n�•�q�g�b�o�� 
�[�•�[�e�•�h�]�j�Z�n�•�q�g�b�o�� �\�•�a�m�Z�e�v�g�b�o�� �^�h�\�•�^�d�h�\�b�o�� �a�Z �^�`�_�j�_�e�Z�f�b �a �n�h�g�^�•�\ �>�G�I�;�� 
�G�Z�p�•�h�g�Z�e�v�g�h�€ �[�•�[�e�•�h�l�_�d�b �M�d�j�Z�€�g�b �•�f�_�g�• �<�� �1�� �<�_�j�g�Z�^�k�v�d�h�]�h�� �G�Z�p�•�h�g�Z�e�v�g�h�€ �[�•�[�e�•�h�l�_�d�b 
�M�d�j�Z�€�g�b �•�f�_�g�• �Y�j�h�k�e�Z�\�Z �F�m�^�j�h�]�h �l�Z �j�_�k�m�j�k�Z�f�b �\ �•�g�l�_�j�g�_�l�•�� 

�N�j�•�^�j�•�o �N�j�_�[�_�e�v �g�Z�e�_�`�b�l�v �^�h �d�h�]�h�j�l�b �\�b�^�Z�l�g�b�o �i�j�_�^�k�l�Z�\�g�b�d�•�\ �i�_�^�Z�]�h�]�•�\-
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�M �j�m�[�j�b�p�• �©�;�•�[�e�•�h�]�j�Z�n�•�y �i�m�[�e�•�d�Z�p�•�c �i�j�h �`�b�l�l�y �l�Z �^�•�y�e�v�g�•�k�l�v �N�j�•�^�j�•�o�Z 
�N�j�_�[�_�e�y�ª �\�b�k�\�•�l�e�_�g�h �[�•�h�]�j�Z�n�•�q�g�• �f�Z�l�_�j�•�Z�e�b�� �m �y�d�b�o �i�j�h�Z�g�Z�e�•�a�h�\�Z�g�h �j�h�[�h�l�b �i�_�^�Z�]�h�]�Z�� 
�>�_�l�Z�e�v�g�• �\�•�^�h�f�h�k�l�• �i�j�h �`�b�l�l�}�\�b�c �r�e�y�o �N�� �N�j�_�[�_�e�y�� �k�l�Z�g�h�\�e�_�g�g�y �l�Z �j�h�a�\�b�l�h�d �c�h�]�h 
�i�_�^�Z�]�h�]�•�q�g�b�o �i�h�]�e�y�^�•�\ �i�j�_�^�k�l�Z�\�e�_�g�h �m �i�j�Z�p�y�o �m�d�j�Z�€�g�k�v�d�b�o �i�_�^�Z�]�h�]�•�\ ���H�� �:�g�•�k�•�f�h�\�h�€�� 
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�1�^�_�€ �N�j�•�^�j�•�o�Z �N�j�_�[�_�e�y �i�h�r�b�j�b�e�b�k�y �\ �k�m�q�Z�k�g�•�c �^�h�r�d�•�e�v�g�•�c �h�k�\�•�l�•�� �< �h�k�g�h�\�m 
�^�•�y�e�v�g�h�k�l�• �^�h�r�d�•�e�v�g�b�o �g�Z�\�q�Z�e�v�g�b�o �a�Z�d�e�Z�^�•�\ �‹  33, 76 �m �f�� �O�_�j�k�h�g�� �^�b�l�y�q�h�]�h �p�_�g�l�j�m 
�©�N�j�_�[�_�e�v�ª �m �D�b�}�\�•�� �a�Z�j�m�[�•�`�g�b�o �^�b�l�y�q�b�o �k�Z�^�d�Z�o �l�Z �k�•�f�_�c�g�b�o �p�_�g�l�j�Z�o �)�5�g�%�(�/ �m 
�D�_�e�v�g�•�� �;�_�j�g�[�m�j�a�• ���G�•�f�_�q�q�b�g�Z���� �K�•�^�g�_�x �l�Z �F�_�e�v�[�m�j�g�• ���:�\�k�l�j�Z�e�•�y���� �I�h�a�g�Z�g�• ���I�h�e�v�s�Z�� 
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�1�� �N�� �I�_�l�j�_�g�d�h 

�?�G�P�B�D�E�H�I�?�>�B�Q�G�1 �K�L�:�L�L�1 �Y�D �>�@�?�J�?�E�: �1�G�N�H�J�F�:�P�1�2  
�< �;�1�H�=�J�:�N�1�Q�G�H�F�M �>�H�K�E�1�>�@�?�G�G�1 �A �1�K�L�H�J�1�2 �H�K�<�1�L�B 

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

�Q�b �g�_ �g�Z�c�•�g�n�h�j�f�Z�l�b�\�g�•�r�b�f �a �^�h�j�_�\�h�e�x�p�•�c�g�b�o �q�Z�k�•�\ �m �p�v�h�f�m �d�h�g�l�_�d�k�l�• �} 
�©�?�g�p�b�d�e�h�i�_�^�b�q�g�b�c �k�e�h�\�g�b�d �;�j�h�d�]�Z�m�a�Z �• �/�n�j�h�g�Z�ª (1890�±1907), �y�d�b�c �\�\�Z�`�Z�x�l�v 
�h�^�g�•�}�x �a �g�Z�c�d�j�Z�s�b�o �^�h�j�_�\�h�e�x�p�•�c�g�b�o �m�g�•�\�_�j�k�Z�e�v�g�b�o �_�g�p�b�d�e�h�i�_�^�•�c [1]. �A�g�Z�q�g�_ �f�•�k�p�_ 
�\ �©�K�e�h�\�g�b�d�m�ª �a�Z�c�f�Z�x�l�v �[�•�h�]�j�Z�n�•�€ �^�•�y�q�•�\ �i�j�b�j�h�^�h�a�g�Z�\�k�l�\�Z �• �l�_�o�g�•�d�b�� �e�•�d�Z�j�•�\�� 
�Z�]�j�h�g�h�f�•�\�� �i�_�^�Z�]�h�]�•�\�� �f�Z�g�^�j�•�\�g�b�d�•�\�� �i�b�k�v�f�_�g�g�b�d�•�\�� �o�m�^�h�`�g�b�d�•�\�� �d�h�f�i�h�a�b�l�h�j�•�\�� 
�^�_�j�`�Z�\�g�b�o �• �i�h�e�•�l�b�q�g�b�o �^�•�y�q�•�\ �± 40 �l�b�k�y�q �k�l�Z�l�_�c [1]. 

�<�h�^�g�h�q�Z�k�� �\ �©�M�d�j�Z�€�g�k�v�d�•�c �j�Z�^�y�g�k�v�d�•�c �_�g�p�b�d�e�h�i�_�^�•�€�ª ���M�J�?�� 1959�±1985) �m 
�i�_�j�r�h�f�m �\�b�^�Z�g�g�• 25,1 % �k�l�Z�g�h�\�b�e�b �[�•�h�]�j�Z�n�•�q�g�• �k�l�Z�l�l�• �c �i�j�Z�d�l�b�q�g�h �l�j�_�l�b�g�m �m�k�•�o 
�k�l�Z�l�_�c �\ �^�j�m�]�h�f�m �\�b�^�Z�g�g�•�� �m �l�h�f�m �q�b�k�e�• �c �i�j�h �i�_�^�Z�]�h�]�•�\ [3]. 

�< �©�?�g�p�b�d�e�h�i�_�^�•�€ �k�m�q�Z�k�g�h�€ �M�d�j�Z�€�g�b�ª ���?�K�M�� �± �g�Z�c�[�•�e�v�r�•�c �k�m�q�Z�k�g�•�c �g�Z�p�•�h�g�Z�e�v�g�•�c 
�m�d�j�Z�€�g�k�v�d�•�c �_�g�p�b�d�e�h�i�_�^�•�€ �± 74,7 % �k�l�Z�l�_�c �i�j�b�k�\�y�q�_�g�• �i�_�j�k�h�g�Z�e�•�y�f�� �a�h�d�j�_�f�Z �c 
�i�_�^�Z�]�h�]�Z�f�� �H�^�g�Z�d �[�Z�]�Z�l�h �i�_�j�k�h�g�Z�e�•�c �g�_ �i�h�l�j�Z�i�b�e�h �\ �?�K�M �q�_�j�_�a �o�j�h�g�h�e�h�]�•�q�g�• �j�Z�f�d�b 
�\�b�^�Z�g�g�y �± �\�•� ̂�i�h�q�Z�l�d�m �O�O �k�l�� [4].  

�< �©�?�g�p�b�d�e�h�i�_�^�•�€ �h�k�\�•�l�b�ª (2008, 2021) �± �i�_�j�r�•�c �\ �M�d�j�Z�€�g�• �_�g�p�b�d�e�h�i�_�^�•�€�� �s�h 
�\�f�•�k�l�b�e�Z �•�g�n�h�j�f�Z�p�•�x �a �j�h�a�\�b�l�d�m �h�k�\�•�l�b�� �•�k�l�h�j�•�€ �i�_�^�Z�]�h�]�•�q�g�h�€ �g�Z�m�d�b �± �k�_�j�_�^ 1500 
�k�l�Z�l�_�c �± �[�e�b�a�v�d�h 130 �i�j�h �i�_�j�k�h�g�Z�e�•�€ �\�•�l�q�b�a�g�y�g�b�o �c �a�Z�j�m�[�•�`�g�b�o �i�_�^�Z�]�h�]�•�\ [2]. 

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

�A�:�K�L�H�K�M�<�:�G�G�Y �;�1�H�=�J�:�N�1�Q�G�H�=�H �F�?�L�H�>�M 
�M �>�H�K�E�1�>�@�?�G�G�1 �1�K�L�H�J�1�2 �J�H�A�<�B�L�D�M �>�H�F�:�R�G�V�H�2 �H�K�<�1�L�B 

�G�: �<�H�E�B�G�1 �>�J�M�=�H�2 �I�H�E�H�<�B�G�B �O�1�O �K�L�� 

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

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

�A�h�d�j�_�f�Z�� �\�Z�`�e�b�\�• �\�•�^�h�f�h�k�l�• �s�h�^�h �l�_�g�^�_�g�p�•�c �j�h�a�\�b�l�d�m �^�h�f�Z�r�g�v�h�€ �h�k�\�•�l�b 
�<�h�e�b�g�k�v�d�h�€ �]�m�[�_�j�g�•�€ �a�g�Z�o�h�^�b�f�h �m �[�•�h�]�j�Z�n�•�€ �\�•�^�h�f�h�]�h �i�h�e�v�k�v�d�h�]�h �i�b�k�v�f�_�g�g�b�d�Z�� 
�]�j�h�f�Z�^�k�v�d�h�]�h �l�Z �i�h�e�•�l�b�q�g�h�]�h �^�•�y�q�Z �D�j�Z�r�_�\�k�v�d�h�]�h�� �y�d�b�c �m 50-�o �j�h�d�Z�o �O�1�O �k�l�� �i�_�j�_�€�o�Z�\ 
�^�h �@�b�l�h�f�b�j�Z�� �>�[�Z�x�q�b �i�j�h �‰�j�m�g�l�h�\�g�m �h�k�\�•�l�m �l�Z �\�b�o�h�\�Z�g�g�y �k�\�h�€�o �^�h�g�v�h�d�� �D�j�Z�r�_�\�k�v�d�• 
�m�l�j�b�f�m�\�Z�e�b �^�h�f�Z�r�g�v�h�]�h �\�q�b�l�_�e�y�� �y�d�b�c �^�Z�\�Z�\ �m�j�h�d�b �f�m�a�b�d�b�� �g�•�f�_�p�v�d�h�€ �l�Z �n�j�Z�g�p�m�a�v�d�h�€ 
�f�h�\�b�� �l�Z�d�h�` �d�h�j�b�k�l�m�\�Z�e�b�k�y �i�h�k�e�m�]�Z�f�b �i�j�b�\�Z�l�g�b�o �•�g�h�a�_�f�g�b�o �m�q�b�l�_�e�•�\�� �y�d�• �\�q�b�e�b �^�•�l�_�c 
�l�Z�g�p�x�\�Z�l�b�� �M�l�j�b�f�m�\�Z�g�g�y �^�h�f�Z�r�g�•�o �m�q�b�l�_�e�•�\ �h�[�o�h�^�b�e�h�k�v �^�m�`�_ �^�h�j�h�]�h�� �M 1857 �j�� �k�•�f�¶�y 
�D�j�Z�r�_�\�k�v�d�b�o �e�b�r�_ �h�^�g�h�f�m �]�m�\�_�j�g�_�j�m �k�i�e�Z�q�m�\�Z�e�Z 600-700 �j�m�[�e�•�\ �g�Z �j�•�d [1]. �H�l �s�h �\�•�g 
�i�b�k�Z�\ �m �e�b�k�l�Z�o �^�h �j�h�^�b�g�b�� �©�>�•�l�b �i�•�^�j�h�k�l�Z�e�b �• �i�h�l�j�•�[�g�h �[�m�e�h �i�h�^�[�Z�l�b �i�j�h �€�o �g�Z�\�q�Z�g�g�y�� 
�G�Z�c�f�Z�l�b �\�q�b�l�_�e�•�\�� �y�d�• �[ �`�b�e�b �\ �^�h�f�• �m �=�h�j�h�^�d�m�� �[�m�e�h �^�h�j�h�]�h�� �<�q�b�l�_�e�y�f �m �f�•�k�l�•�� �y�d�• 
�i�j�b�o�h�^�y�l�v �l�•�e�v�d�b �g�Z �m�j�h�d�b�� �Z �g�_ �`�b�\�m�l�v �\ �^�h�f�•�� �l�j�_�[�Z �a�g�Z�q�g�h �f�_�g�r�_�ª [3]. 

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

�K�I�H�=�:�>�B �Y�D �>�@�?�J�?�E�H �1�G�N�H�J�F�:�P�1�2  
�< �;�1�H�=�J�:�N�1�Q�G�H�F�M �>�H�K�E�1�>�@�?�G�G�1  

���G�: �I�J�B�D�E�:�>�1 �<�B�<�Q�?�G�G�Y �I�?�J�K�H�G�:�E�1�2 �L�� �>�� �>�?�F�¶�Y�G�X�D�� 

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

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

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

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

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

/ �Y�� �K�� �D�Z�e�Z�d�m�j�Z�� �l�Z���•�g�����D�b�€�\�� 2003. 413 �k�� 
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�H�^�g�b�f �•�a �j�•�a�g�h�\�b�^�•�\ �^�`�_�j�_�e�� �y�d�• �q�Z�k�l�h �\�b�d�h�j�b�k�l�h�\�m�x�l�v �g�Z�m�d�h�\�p�•�� �} �^�`�_�j�_�e�Z 
�h�k�h�[�b�k�l�h�]�h �i�h�o�h�^�`�_�g�g�y�� �f�_�f�m�Z�j�b�� �s�h�^�_�g�g�b�d�b�� �e�b�k�l�m�\�Z�g�g�y�� �?�i�•�k�l�h�e�y�j�g�• �^�`�_�j�_�e�Z 
���_�]�h-�l�_�d�k�l�b�� �± �p�_ �i�b�k�v�f�h�\�Z �j�h�a�i�h�\�•�^�v �Z�\�l�h�j�Z �i�j�h �k�_�[�_�� �g�Z�i�b�k�Z�g�Z �•�a �k�m�[�¶�}�d�l�b�\�g�h�€ �l�h�q�d�b 
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�a�h�j�m�� �h�[�¶�}�d�l�h�f �y�d�h�€ �\�b�k�l�m�i�Z�x�l�v �h�[�k�l�Z�\�b�g�b �\�e�Z�k�g�h�]�h �`�b�l�l�y�� �?�i�•�k�l�h�e�y�j�g�b�c �`�Z�g�j �} 
�\�Z�`�e�b�\�b�f �^�`�_�j�_�e�h�f �\�b�\�q�_�g�g�y �•�k�l�h�j�•�€ �j�h�a�\�b�l�d�m �i�_�^�Z�]�h�]�•�q�g�h�€ �^�m�f�d�b �j�•�a�g�b�o �i�_�j�•�h�^�•�\�� 
�G�Z �i�j�b�d�e�Z�^�• �\�b�\�q�_�g�g�y �f�_�f�m�Z�j�•�\ �\�•�^�h�f�b�o �i�_�^�Z�]�h�]�•�\ �j�h�a�d�j�b�l�h �•�^�_�€ �i�_�^�Z�]�h�]�•�d�b�� 
�j�h�a�]�e�y�g�m�l�h �\�g�_�k�h�d �Z�\�l�h�j�•�\ �m �j�h�a�\�b�l�h�d �k�m�q�Z�k�g�h�€ �g�Z�m�d�b�� �l�_�h�j�•�€ �l�Z �i�j�Z�d�l�b�d�b �\�b�o�h�\�Z�g�g�y�� 
�J�h�[�h�l�Z �a �^�`�_�j�_�e�Z�f�b �h�k�h�[�b�k�l�h�]�h �i�h�o�h�^�`�_�g�g�y �} �g�Z�^�a�\�b�q�Z�c�g�h �\�Z�`�e�b�\�h�x �^�e�y 
�^�h�k�e�•�^�`�_�g�g�y �i�_�^�Z�]�h�]�•�q�g�h�€ �k�n�_�j�b�� �I�•�  ̂ �q�Z�k �\�b�d�e�Z�^�Z�g�g�y �\�b�d�h�j�b�k�l�Z�g�g�y �_�i�•�k�l�h�e�y�j�g�b�o 
�^�`�_�j�_�e �n�h�j�f�m�} �m �a�^�h�[�m�\�Z�q�•�\ �h�k�\�•�l�b �•�g�l�_�j�_�k �^�h �\�b�\�q�_�g�g�y �i�j�_�^�f�_�l�Z�� �A�Z �^�h�i�h�f�h�]�h�x 
�f�_�f�m�Z�j�•�\�� �s�h�^�_�g�g�b�d�•�\ �• �e�b�k�l�•�\ �f�h�`�g�Z �\�•�^�q�m�l�b �k�_�[�_ �\ �j�h�e�• �e�x�^�_�c�� �i�h�\�¶�y�a�Z�g�b�o �•�a 
�i�h�^�•�y�f�b�� �s�h �\�b�\�q�Z�x�l�v�k�y�� �\ �l�h�c �q�Z�k �y�d �\�^�Z�e�h �i�•�^�•�[�j�Z�g�• �m�j�b�\�d�b �a�f�h�`�m�l�v �h�`�b�\�b�l�b 
�\�b�d�e�Z�^�Z�g�g�y �[�m�^�v-�y�d�h�€ �^�b�k�p�b�i�e�•�g�b [1]. 

�L�j�Z�^�b�p�•�€ �\�b�d�h�j�b�k�l�Z�g�g�y �_�i�•�k�l�h�e�y�j�•�x �\�Z�`�e�b�\�• �y�d �k�i�h�k�•�[ �i�_�^�Z�]�h�]�•�q�g�h�]�h �\�i�e�b�\�m �g�Z 
�h�d�j�_�f�h�]�h �Z�^�j�_�k�Z�l�Z �q�b �]�j�m�i�b �Z�^�j�_�k�Z�l�•�\�� �M�d�j�Z�€�g�k�v�d�b�c �_�i�•�k�l�h�e�y�j�•�c �k�\�h�€�f�b �d�h�j�_�g�y�f�b 
�k�y�]�Z�} �q�Z�k�•�\ �D�b�€�\�k�v�d�h�€ �J�m�k�•�� �Y�k�d�j�Z�\�b�c �i�j�b�d�e�Z�^ �[�Z�l�v�d�•�\�k�v�d�h�€ �i�_�^�Z�]�h�]�•�d�b �± �\�b�\�q�_�g�g�y 
�a�g�Z�f�_�g�b�l�h�]�h �©�I�h�\�q�Z�g�g�y�ª �<�h�e�h�^�b�f�b�j�Z �F�h�g�h�f�Z�o�Z�� �\ �y�d�h�f�m �d�b�€�\�k�v�d�b�c �d�g�y�a�v 
�a�\�_�j�l�Z�}�l�v�k�y �^�h �k�\�h�€�o �k�b�g�•�\�� �g�Z�k�l�Z�g�h�\�e�y�} �€�o �^�h �i�j�Z�\�b�e�v�g�h�]�h �i�h�\�h�^�`�_�g�g�y �\ �`�b�l�l�•�� 
�g�Z�d�Z�a�m�} �^�h�i�h�f�Z�]�Z�l�b �[�•�^�g�b�f�� �\�^�h�\�b�p�y�f �• �k�b�j�h�l�Z�f�� �©�S�h �\�f�•�}�l�_�� �± �a�Z�m�\�Z�`�m�} �\�•�g�� �± �l�h�]�h 
�g�_ �a�Z�[�m�\�Z�c�l�_�� �Z�� �q�h�]�h �g�_ �\�f�•�}�l�_�� �l�h�]�h �\�q�•�l�v�k�y������ �1 �g�_�o�Z�c �k�h�g�p�_ �g�_ �a�Z�k�l�Z�} �\�Z�k �m �i�h�k�l�_�e�•�������ª 

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

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

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

�F�Z�l�_�j�•�Z�e�b �a�Z�a�g�Z�q�_�g�b�o �q�b�l�Z�g�v �k�l�Z�e�b �i�j�_�^�f�_�l�h�f �^�h�k�e�•�^�`�_�g�g�y �\�•�^�^�•�e�m 
�i�_�^�Z�]�h�]�•�q�g�h�]�h �^�`�_�j�_�e�h�a�g�Z�\�k�l�\�Z �l�Z �[�•�h�]�j�Z�n�•�k�l�b�d�b �>�G�I�; �M�d�j�Z�€�g�b 
�•�f�� �<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h�� �• �p�• �l�_�a�b �i�•�^�]�h�l�h�\�e�_�g�h �a�Z �f�Z�l�_�j�•�Z�e�Z�f�b �\�b�d�h�g�m�\�Z�g�h�€ �l�_�f�b�� 

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

�a�Z�]�Z�e�v�g�b�c �h�]�e�y�^ �`�b�l�l�}�\�h�]�h �r�e�y�o�m�� �>�� �K�l�_�e�v�f�m�o�h�\ (1999), �1�� �/�� �Q�m�]�m�}�\�Z (2014), 
�F�� �=�g�Z�l�x�d (2017), �X�� �F�Z�d�Z�j�q�m�d (2017), �X�� �F�h�k�d�Z�e�_�g�d�h (2017), �>�� �K�i�•�g�q�_�\�k�v�d�Z 
(2017), �J�� �K�m�r�b�p�v�d�b�c (2017). �L�Z�d�_ �\�b�k�\�•�l�e�_�g�g�y �[�•�h�]�j�Z�n�•�€ �<�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h 
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�\�b�k�\�•�l�e�_�g�g�y �i�_�\�g�b�o �i�_�j�•�h�^�•�\ �`�b�l�l�y �i�_�^�Z�]�h�]�Z�� �j�h�d�•�\ �>�j�m�]�h�€ �k�\�•�l�h�\�h�€ �\�•�c�g�b �± 
�L�� �I�b�e�b�i�h�\�b�q (2019), �i�_�j�•�h�^�m �\�q�b�l�_�e�x�\�Z�g�g�y �\ �M�^�f�m�j�l�•�€ �± �1�� �<�Z�e�}�}�\ (1999), �r�d�•�e�v�g�b�f 
�j�h�d�Z�f �± �>�� �Q�Z�e�Z�o�_�r�Z�r�\�•�e�• (2017); 

�k�l�Z�l�l�•�� �i�j�b�k�\�y�q�_�g�• �\�b�k�\�•�l�e�_�g�g�x �`�b�l�l�}�\�h�]�h �r�e�y�o�m �<�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h �d�j�•�a�v 
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�<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h �± �H�� �L�d�Z�q�_�g�d�h (2013), �E�� �=�Z�c�^�Z (2016), �<�� �;�h�g�^�Z�j�_�g�d�h (2019), 
�K�� �J�•�a�g�b�d (2019); 
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�e�b�k�l�m�\�Z�g�g�y �a �j�•�a�g�b�f�b �d�h�j�_�k�i�h�g�^�_�g�l�Z�f�b�� �a�Z �d�g�b�]�h�x �;�h�j�b�k�Z �L�Z�j�l�Z�d�h�\�k�v�d�h�]�h �©�I�h�\�•�k�l�v 
�i�j�h �\�q�b�l�_�e�y �K�m�o�h�f�e�b�g�k�v�d�h�]�h�ª �± �H�� �F�•�o�g�h (2019), �a�Z �[�•�h�]�j�Z�n�•�}�x �=�� �1�� �K�m�o�h�f�e�b�g�k�v�d�h�€�� 
�^�j�m�`�b�g�b �i�_�^�Z�]�h�]�Z �± �H�� �I�_�l�j�_�g�d�h (2018), �a�Z �d�g�b�]�h�x �H�� �K�m�o�h�f�e�b�g�k�v�d�h�€ �©�?�l�x�^�b �i�j�h 
�<�� �H�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h�� �I�_�^�Z�]�h�]�•�q�g�• �Z�i�h�d�j�b�n�b�ª �± �X�� �L�_�e�y�q�b�c (2011), �a�Z �e�b�k�l�Z�f�b 
�<�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h �^�h �j�•�a�g�b�o �d�h�j�_�k�i�h�g�^�_�g�l�•�\ �± �E�� �K�m�o�h�f�e�b�g�k�v�d�Z (2020); 

�k�l�Z�l�l�• �i�_�^�Z�]�h�]�•�\-�i�j�Z�d�l�b�d�•�\�� �s�h �h�i�b�k�m�x�l�v �i�h�^�Z�g�g�y �[�•�h�]�j�Z�n�•�€ �<�� �K�m�o�h�f�e�b�g�k�v�d�h�]�h 
�\ �j�Z�f�d�Z�o �\�b�\�q�_�g�g�y �c�h�]�h �l�\�h�j�•�\ �l�Z �i�j�h�\�_�^�_�g�g�y �j�•�a�g�h�f�Z�g�•�l�g�b�o �\�b�o�h�\�g�b�o �a�Z�o�h�^�•�\ �m 
�a�Z�d�e�Z�^�Z�o �^�h�r�d�•�e�v�g�h�€ �l�Z �a�Z�]�Z�e�v�g�h�€ �k�_�j�_�^�g�v�h�€ �h�k�\�•�l�b ���<�� �F�•�g�•�q�� 2019). 

�P�• �f�Z�l�_�j�•�Z�e�b �q�Z�k�l�d�h�\�h �\�•�^�h�[�j�Z�`�_�g�h �\ �[�•�h�[�e�•�h�]�j�Z�n�•�q�g�h�f�m �i�h�d�Z�`�q�b�d�m �©�<�Z�k�b�e�v 
�H�e�_�d�k�Z�g�^�j�h�\�b�q �K�m�o�h�f�e�b�g�k�v�d�b�c�� �^�h 100-�j�•�q�q�y �\�•� ̂�^�g�y �g�Z�j�h�^�`�_�g�g�y�ª [1]. �I�h�\�g�•�k�l�x �€�o 
�[�m�^�_ �i�j�_�^�k�l�Z�\�e�_�g�h �m �F�Z�l�_�j�•�Z�e�Z�o �F�•�`�g�Z�j�h�^�g�b�o �l�Z �<�k�_�m�d�j�Z�€�g�k�v�d�b�o �i�_�^�Z�]�h�]�•�q�g�b�o 
�q�b�l�Z�g�v �©�<�Z�k�b�e�v �K�m�o�h�f�e�b�g�k�v�d�b�c �m �^�•�Z�e�h�a�• �a �k�m�q�Z�k�g�•�k�l�x�ª�� �Z �h�i�j�b�e�x�^�g�_�g�h �± �\ �d�•�g�p�• 
�p�v�h�]�h�� 2022 �j�� �H�l�h� ̀�g�Z�m�d�h�\�p�•�� �i�_�^�Z�]�h�]�b-�i�j�Z�d�l�b�d�b �l�Z �r�b�j�h�d�b�c �a�Z�]�Z�e �f�Z�l�b�f�m�l�v �g�Z�]�h�^�m 
�h�a�g�Z�c�h�f�b�l�b�k�y �a �p�•�}�x �l�_�f�h�x �[�•�e�v�r �^�h�d�e�Z�^�g�h�� 
 

�K�i�b�k�h�d �\�b�d�h�j�b�k�l�Z�g�b�o �^�`�_�j�_�e 
1. �<�Z�k�b�e�v �H�e�_�d�k�Z�g�^�j�h�\�b�q �K�m�o�h�f�e�b�g�k�v�d�b�c : �^�h 100-�j�•�q�q�y �\�•� ̂ �^�g�y �g�Z�j�h�^�`�_�g�g�y : �[�•�h�[�•�[�e�•�h�]�j�� 
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�g�Z�\�q�Z�\�k�y�� �m�� �L�_�j�g�h�i�•�e�v�k�v�d�•�c���]�•�f�g�Z�a�•�€�� �•�� �g�Z�� �n�•�e�h�k�h�n�k�v�d�h�f�m�� �n�Z�d�m�e�v�l�_�l�•�� �E�v�\�•�\�k�v�d�h�]�h��
�m�g�•�\�_�j�k�b�l�_�l�m���� �I�•�k�e�y �c�h�]�h�� �a�Z�d�•�g�q�_�g�g�y �i�j�Z�p�x�\�Z�\ �m�q�b�l�_�e�_�f �]�•�f�g�Z�a�•�€ �\�� �;�_�j�_�`�Z�g�Z�o�� �l�Z��
�L�_�j�g�h�i�h�e�•�� �>���@���� �M�� �L�_�j�g�h�i�h�e�•�� �H�� �;�Z�j�\�•�g�k�v�d�b�c �[�j�Z�\���Z�d�l�b�\�g�m �m�q�Z�k�l�v�� �m���]�j�h�f�Z�^�k�v�d�•�c 
�^�•�y�e�v�g�h�k�l�•: �a�Z�k�g�h�\�m�\�Z�\ �m���k�_�e�Z�o���q�b�l�Z�e�v�g�•, �h�j�]�Z�g�•�a�h�\�m�\�Z�\ �g�Z�j�h�^�g�• �d�h�g�p�_�j�l�b�����_�l�g�h�]�j�Z�n�•�q�g�•��
�\�b�k�l�Z�\�d�b�����\�_�q�h�j�b�����s�h���i�_�j�_�l�\�h�j�x�\�Z�e�b�k�v���g�Z���k�i�j�Z�\�`�g�•���g�Z�p�•�h�g�Z�e�v�g�•���k�\�y�l�Z���>�������k �������@�����K�Z�f�_���a��
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�c�h�]�h�� �•�g�•�p�•�Z�l�b�\�b���k�l�\�h�j�_�g�h���f�•�k�p�_�\�m���n�•�e�•�x�� �l�h�\�Z�j�b�k�l�\�� �©�I�j�h�k�\�•�l�Z�ª�� �������������� �•�� �©�J�m�k�v�d�Z���[�_�k�•�^�Z�ª��
���������������� �g�Z�\�d�h�e�h�� �y�d�b�o�� �]�m�j�l�m�\�Z�e�b�k�y�� �m�d�j�Z�€�g�k�v�d�_�� �f�•�s�Z�g�k�l�\�h�� �l�Z�� �•�g�l�_�e�•�]�_�g�p�•�y���� �G�Z�� �i�h�q�Z�l�d�m��
�i�h�e�•�l�b�q�g�h�€�� �^�•�y�e�v�g�h�k�l�•�� �\�•�g�� �i�j�_�^�k�l�Z�\�e�y�\�� �©�g�Z�j�h�^�h�\�p�•�\�ª���� �y�d�•�� �h�[�k�l�h�x�\�Z�e�b�� �k�Z�f�h�k�l�•�c�g�•�k�l�v��
�m�d�j�Z�€�g�k�v�d�h�]�h���g�Z�j�h�^�m���l�Z���f�h�\�b�����;�m�\���h�[�j�Z�g�b�c���]�h�e�h�\�h�x���e�v�\�•�\�k�v�d�h�€���©�=�j�h�f�Z�^�b�ª�����y�d�Z���i�•�^���c�h�]�h��
�d�_�j�•�\�g�b�p�l�\�h�f�� �i�j�h�\�Z�^�b�e�Z�� �g�Z�m�d�h�\�m�� �l�Z�� �e�•�l�_�j�Z�l�m�j�g�m�� �^�•�y�e�v�g�•�k�l�v���� �a�Z�h�o�h�q�m�\�Z�e�Z�� �]�•�f�g�Z�a�•�c�g�m��
�f�h�e�h�^�v���a�[�b�j�Z�l�b���i�Z�f�¶�y�l�d�b���m�d�j�Z�€�g�k�v�d�h�]�h���n�h�e�v�d�e�h�j�m�����i�•�^�l�j�b�f�m�\�Z�e�Z���a�\�¶�y�a�d�b���a���\�b�o�h�\�Z�g�p�y�f�b��
�]�j�_�d�h-�d�Z�l�h�e�b�p�v�d�h�€�� �^�m�o�h�\�g�h�€�� �k�_�f�•�g�Z�j�•�€���� �\�_�e�Z�� �e�b�k�l�m�\�Z�g�g�y�� �a�� �m�d�j�Z�€�g�k�v�d�b�f�b�� �^�•�y�q�Z�f�b��
�G�Z�^�^�g�•�i�j�y�g�s�b�g�b�����•�g�•�p�•�x�\�Z�e�Z���i�_�j�r�_���\���=�Z�e�b�q�b�g�•���\�b�^�Z�g�g�y���l�\�h�j�•�\���L�����R�_�\�q�_�g�d�Z���� 

�M ���������� �j���� �h�[�j�Z�g�b�c �i�h�k�e�h�f�� �^�h���Z�\�k�l�j�•�c�k�v�d�h�]�h �i�Z�j�e�Z�f�_�g�l�m���� �Z�� �\�� ���������� �j�����± �^�h��
�=�Z�e�b�p�v�d�h�]�h �k�_�c�f�m���� �^�_�� �q�Z�k�l�h �\�b�k�l�m�i�Z�\ �m�� �i�Z�j�e�Z�f�_�g�l�k�v�d�b�o�� �^�b�k�d�m�k�•�y�o���� �d�h�e�b���c�r�e�h�k�y �i�j�h��
�i�h�l�j�_�[�b���m�d�j�Z�€�g�k�v�d�h�]�h �g�Z�j�h�^�m�� �\�� �=�Z�e�b�q�b�g�•�����A�Z�\�^�y�d�b �c�h�]�h �g�Z�i�h�e�_�]�e�b�\�h�k�l�• �m���L�_�j�g�h�i�h�e�• 
�\�•�^�d�j�b�l�h�� �M�d�j�Z�€�g�k�v�d�m �]�•�f�g�Z�a�•�x�� ���������������� �M�� ���������� �j���� �H���� �;�Z�j�\�•�g�k�v�d�b�c�� �•�g�•�p�•�x�\�Z�\�� �m�l�\�h�j�_�g�g�y��
�i�h�f�•�j�d�h�\�Z�g�h�€�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�€�� �]�Z�e�b�p�v�d�h�€�� �i�Z�j�l�•�€�� �©�O�j�b�k�l�b�y�g�k�v�d�h-�k�m�k�i�•�e�v�g�b�c�� �k�h�x�a�ª�����A�Z��
�^�h�[�b�� �M�d�j�Z�€�g�k�v�d�h�€�� �j�_�\�h�e�x�p�•�€���± �^�_�e�_�]�Z�l�� �M�d�j�Z�€�g�k�v�d�h�€�� �G�Z�p�•�h�g�Z�e�v�g�h�€�� �J�Z�^�b�� �A�M�G�J�� �����������±
���������������^�_�y�d�b�c���q�Z�k���h�q�h�e�x�\�Z�\���>�_�j�`�Z�\�g�b�c �K�_�d�j�_�l�Z�j�•�Z�l���h�k�\�•�l�b���•���\�•�j�h�k�i�h�\�•�^�Z�g�v���� 

�H���� �;�Z�j�\�•�g�k�v�d�b�c�� �í�� �Z�\�l�h�j�� �[�Z�]�Z�l�v�h�o�� �i�h�k�•�[�g�b�d�•�\�� �a�� �m�d�j�Z�€�g�k�v�d�h�€�� �e�•�l�_�j�Z�l�m�j�b�� �^�e�y��
�i�h�q�Z�l�d�h�\�b�o�� �r�d�•�e���� �]�•�f�g�Z�a�•�c�� �l�Z�� �\�q�b�l�_�e�v�k�v�d�b�o�� �k�_�f�•�g�Z�j�•�c���� �C�h�]�h�� �©�J�m�k�v�d�m�� �q�b�l�Z�g�d�m�ª�� �©�M�k�g�m��
�k�e�h�\�_�k�g�•�k�l�v�ª�����q�����1�����^�e�y���k�_�j�_�^�g�v�h�€���r�d�h�e�b���•���]�•�f�g�Z�a�•�€���m���l�j�v�h�o���d�g�b�`�d�Z�o���\�b�^�Z�g�h���m�������������j�����:���\��
�����������j�����a�¶�y�\�b�e�Z�k�y���©�I�b�k�Z�g�Z���K�e�h�\�_�k�g�•�k�l�v�ª�����q�����1�1�����m���^�\�h�o���q�Z�k�l�b�g�Z�o�����I�_�j�r�Z���f�•�k�l�b�e�Z���m�j�b�\�d�b���a��
�l�\�h�j�•�\�� �i�b�k�v�f�_�g�g�b�d�•�\���� �Z�� �l�Z�d�h�`�� �€�o�g�•�� �[�•�h�]�j�Z�n�•�€�� �\�•�^�� �1���� �D�h�l�e�y�j�_�\�k�v�d�h�]�h�� �^�h�� �L�� �R�_�\�q�_�g�d�Z���� �Z��
�^�j�m�]�Z���i�h�^�Z�\�Z�e�Z���g�Z�\�q�Z�e�v�g�b�c���f�Z�l�_�j�•�Z�e���i�•�k�e�y���r�_�\�q�_�g�d�•�\�k�v�d�h�]�h���i�_�j�•�h�^�m�����K�Z�f�_���;�Z�j�\�•�g�k�v�d�b�c��
�a�Z�i�j�h�\�Z�^�b�\�� �� �l�_�j�f�•�g�� �©�m�d�j�Z�€�g�k�v�d�h-�j�m�k�v�d�b�c�ª���� �Z�� �l�Z�d�h�`�� �n�h�g�_�l�b�q�g�b�c�� �i�j�Z�\�h�i�b�k�� ���d�m�e�•�r�•�\�d�Z������
�y�d�•�� �k�l�Z�e�b�� �h�k�g�h�\�h�x�� �g�h�j�f�Z�l�b�\�g�h�]�h�� �i�j�Z�\�h�i�b�k�m�� �^�e�y�� �r�d�•�e�� �=�Z�e�b�q�b�g�b�� �a�� �������� �j���� �I�_�^�Z�]�h�]��
�i�•�^�]�h�l�m�\�Z�\���\�Z�`�e�b�\�•���^�e�y���j�h�a�\�b�l�d�m�� �m���^�•�l�_�c�� �g�Z�p�•�h�g�Z�e�v�g�h�€���k�\�•�^�h�f�h�k�l�•�� �i�•�^�j�m�q�g�b�d�b���a �•�k�l�h�j�•�€����
�©�1�k�l�h�j�•�y���M�d�j�Z�€�g�b���± �J�m�k�b�ª�������������������©�D�h�j�h�l�d�Z���•�k�l�h�j�•�y���m�d�j�Z�€�g�k�v�d�h�]�h���g�Z�j�h�^�m�ª���������������� 

�M��1893�±���������� �j�j���� �H���� �;�Z�j�\�•�g�k�v�d�b�c�� �h�q�h�e�x�\�Z�\�� �G�Z�m�d�h�\�_�� �l�h�\�Z�j�b�k�l�\�h�� �•�f�_�g�•�� �R�_�\�q�_�g�d�Z����
�[�m�\�� �j�_�^�Z�d�l�h�j�h�f�� �i�_�j�r�b�o�� �q�h�l�b�j�v�h�o�� �l�h�f�•�\�� �©�A�Z�i�b�k�h�d�ª�� �p�v�h�]�h�� �l�h�\�Z�j�b�k�l�\�Z��(1883�±1894), 
�j�_�^�Z�d�l�h�j�h�f�� �]�Z�a�_�l�b�� �©�I�j�Z�\�^�Z�ª�� �����������±�������������� �`�m�j�g�Z�e�m�� �©�M�q�b�l�_�e�v�ª�� ���������������� �\�b�^�Z�\�p�_�f�� �•��
�j�_�^�Z�d�l�h�j�h�f�� �`�m�j�g�Z�e�m�� �©�>�a�\�•�g�h�d�ª�� ���������������� �\�b�^�Z�\�p�_�f�� �q�Z�k�h�i�b�k�m�� �©�J�m�k�e�Z�g�ª�� �����������±1������������ �1�a��
���������� �j���� �q�b�k�e�_�g�g�•�� �k�l�Z�l�l�•�� �c�� �j�h�a�\�•�^�d�b�� �H���� �;�Z�j�\�•�g�k�v�d�h�]�h�� �a�� �i�b�l�Z�g�v�� �r�d�•�e�v�g�h�€�� �j�_�n�h�j�f�b��
�\�b�o�h�^�b�e�b���\���©�R�d�•�e�v�g�•�c���]�Z�a�_�l�•�ª���l�Z���©�R�d�•�e�v�g�h�f�m���q�Z�k�h�i�b�k�•�ª�����J�Z�a�h�f���•�a���[�j�Z�l�h�f���<�h�e�h�^�b�f�b�j�h�f��
�a�Z�k�g�m�\�Z�\���i�_�j�r�m���s�h�^�_�g�g�m���]�Z�a�_�l�m �]�Z�e�b�p�v�d�b�o���g�Z�j�h�^�h�\�p�•�\���± �©�>�•�e�h�ª�� 

�M�� ���������� �j���� �\�•�g�� �a�Z�i�h�q�Z�l�d�m�\�Z�\�� �\�b�^�Z�g�g�y�� �©�J�m�k�v�d�h�€�� �•�k�l�h�j�b�q�g�h�€�� �[�•�[�e�•�h�l�_�d�b�ª���� �d�h�l�j�Z��
�\�b�o�h�^�b�e�Z���^�h�� ���������� �j���� �H�e�_�d�k�Z�g�^�j�� �;�Z�j�\�•�g�k�v�d�b�c���± �Z�\�l�h�j�� �i�j�Z�p�v�� �©�1�e�x�k�l�j�h�\�Z�g�Z�� �•�k�l�h�j�•�y�� �J�m�k�•�ª��
���������������� �©�H�i�h�\�•�^�Z�g�g�y�� �a�� �\�k�_�k�\�•�l�g�v�h�€�� �•�k�l�h�j�•�€�ª�� �������������� �l�Z�� �^�\�h�o�� �l�h�f�•�\�� �©�1�k�l�h�j�•�€�� �m�d�j�Z�€�g�k�v�d�h�€��
�e�•�l�_�j�Z�l�m�j�b�ª�������������± 1921). �C�h�]�h�� �i�_�j�m�� �g�Z�e�_�`�Z�l�v���k�l�Z�l�l�•�� �i�j�h�� �l�\�h�j�q�•�k�l�v�� �L�� �R�_�\�q�_�g�d�Z����
�X�� �N�_�^�v�d�h�\�b�q�Z�����f�_�f�m�Z�j�b���©�K�i�h�]�Z�^�b���a���f�h�]�h���`�b�l�l�y�ª�����q�������±2; 1912�±1913). �;�Z�]�Z�l�h���a�^�•�c�k�g�b�\��
�H�����;�Z�j�\�•�g�k�v�d�b�c���•���g�Z���g�b�\�•���m�d�j�Z�€�g�k�v�d�h-�i�h�e�v�k�v�d�h�€���d�m�e�v�l�m�j�g�b�p�v�d�h�€���k�i�•�\�i�j�Z�p�•�����>�j�m�d�m�\�Z�\�k�y���m��
�i�h�e�v�k�v�d�b�o�� �q�Z�k�h�i�b�k�Z�o���� �a�h�d�j�_�f�Z���� �\�� �d�j�Z�d�•�\�k�v�d�b�o�� �©�6�Z�L�D�W��slowianski�ª���� �©Krytyka�ª���� �Z�\�l�h�j��
�j�_�p�_�g�a�•�€�� �©�G�_�a�g�Z�g�Z���d�g�b�]�Z�� �G�_�f�p�_�\�b�q�Z�� �©Bohdan Chmelnicki�ª�� ���©�J�m�k�e�Z�g�ª���± 1907. �± �q���� ���������± 
231)���� �I�_�j�_�d�e�Z�\ �m�d�j�Z�€�g�k�v�d�h�x �f�h�\�h�x �l�j�b�� �l�h�f�b���\�k�_�k�\�•�l�g�v�h�€ �•�k�l�h�j�•�€ �K���� �A�Z�d�r�_�\�k�v�d�h�]�h��[ 2, 
�k�� 688 ]. �I�h�f�_�j�� ������ �]�j�m�^�g�y�� ���������� �j���� �m�� �E�v�\�h�\�•���� �i�h�o�h�\�Z�g�b�c�� �m�� �j�h�^�b�g�g�h�f�m�� �]�j�h�[�•�\�p�•�� �g�Z��
�E�b�q�Z�d�•�\�k�v�d�h�f�m���d�e�Z�^�h�\�b�s�•�� 

�I�_�j�r�b�f �^�h�k�e�•�^�b�\�� �\�b�\�q�b�\�� �`�b�l�l�}�\�b�c�� �r�e�y�o�� �l�Z�� �j�h�a�d�j�b�l�l�y�� �\�g�_�k�d�m�� �\�q�_�g�h�]�h�� �m��
�]�j�h�f�Z�^�k�v�d�m�� �•�� �d�m�e�v�l�m�j�g�h-�i�j�h�k�\�•�l�g�b�p�v�d�m�� �^�•�y�e�v�g�•�k�l�v���t �i�j�_�^�k�l�Z�\�g�b�d �j�h�^�b�g�b �;�Z�j�\�•�g�k�v�d�b�o�� 
�]�j�h�f�Z�^�k�v�d�b�c �^�•�y�q�� �•�k�l�h�j�b�d�� �i�b�k�v�f�_�g�g�b�d�� �i�m�[�e�•�p�b�k�l �<�� �;�Z�j�\�•�g�h�d ���;�Z�j�\�•�g�k�v�d�b�c�� (1850�±
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1883) [  7 ]. �G�Z�m�d�h�\�p�•���F�����;�Z�]�j�•�c���l�Z���=�����;�•�e�Z�\�b�q���m���k�l�Z�l�l�•���©�G�Z�m�d�h�\�Z�����h�k�\�•�l�g�y�����i�m�[�e�•�p�b�k�l�b�q�g�Z��
�^�•�y�e�v�g�•�k�l�v���m�d�j�Z�€�g�k�v�d�b�o���i�b�k�v�f�_�g�g�b�d�•�\���± �q�e�_�g�•�\���G�L�R���m���E�v�\�h�\�•�����d�•�g�_�p�v���O�1�O���± �i�h�q�Z�l�h�d���O�O��
�k�l�����ª�� �Z�d�p�_�g�l�m�x�l�v�� �m�\�Z�]�m�� �g�Z�� �l�h�f�m���� �s�h�� �i�j�Z�p�•�� �H���� �;�Z�j�\�•�g�k�v�d�h�]�h�� �f�Z�e�b�� �\�_�e�b�d�_�� �a�g�Z�q�_�g�g�y�� �^�e�y��
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