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

�<�� �^�h�d�h�j�h�g�h�\�b�j�m�k�g�m�x�� �w�i�h�o�m���� �\�� �g�h�y�[�j�_�� ���������� �]�h�^�Z���� �f�g�_�� �^�h�\�_�e�h�k�v��
�m�q�Z�k�l�\�h�\�Z�l�v���\���j�Z�[�h�l�_���d�j�m�]�e�h�]�h���k�l�h�e�Z���\���K�h�\�_�l�_���N�_�^�_�j�Z�p�b�b���J�h�k�k�b�b�����g�Z���d�h�l�h�j�h�f��
�h�[�k�m�`�^�Z�e�b�k�v�� �\�h�i�j�h�k�u�� �j�Z�a�\�b�l�b�y�� �\�u�k�r�_�]�h�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y���� �G�Z 
�w�l�h�f�� �a�Z�k�_�^�Z�g�b�b�� �j�_�d�l�h�j�k�d�b�c�� �d�h�j�i�m�k�� �i�j�_�^�e�Z�]�Z�e�� �\�\�_�k�l�b�� �\�� �g�Z�p�i�j�h�_�d�l��
�©�H�[�j�Z�a�h�\�Z�g�b�_�ª�� �g�h�\�u�c���� �h�^�b�g�g�Z�^�p�Z�l�u�c�� �i�j�h�_�d�l�� �©�I�_�^�Z�]�h�]�b�q�_�k�d�b�_��
�m�g�b�\�_�j�k�b�l�_�l�u�ª���� �d�h�l�h�j�u�c�� �[�u�� �i�h�a�\�h�e�b�e���i�_�^�\�m�a�Z�f�� �k�l�j�Z�g�u���b�^�l�b�� �\�� �g�h�]�m�� �k��
�k�h�\�j�_�f�_�g�g�u�f�� �h�k�g�Z�s�_�g�b�_�f�� �m�q�j�_�`�^�_�g�b�c�� �h�[�j�Z�a�h�\�Z�g�b�y���� �O�h�l�y�� �m�g�b�\�_�j�k�b�l�_�l�u��
�^�h�e�`�g�u�� �b�^�l�b�� �o�h�l�y�� �[�u�� �g�Z�� �i�h�e�r�Z�]�Z�� �\�i�_�j�_�^�b���� �B�� �^�_�e�h�� �\�_�^�v�� �g�_�� �l�h�e�v�d�h���� �b�� �g�_��
�k�l�h�e�v�d�h�� �\�� �f�Z�l�_�j�b�Z�e�v�g�h-�l�_�o�g�b�q�_�k�d�h�c�� �[�Z�a�_�� �d�Z�d�� �l�Z�d�h�\�h�c���� �H�g�Z���� �i�j�_�`�^�_�� �\�k�_�]�h����
�g�_�h�[�o�h�^�b�f�Z�� �^�e�y�� �l�h�]�h���� �q�l�h�[�u���\�q�_�j�Z�r�g�b�c�� �Z�[�b�l�m�j�b�_�g�l, �i�j�b�^�y�� �k�h�� �r�d�h�e�v�g�h�c��
�k�d�Z�f�v�b�� �\�� �m�g�b�\�_�j�k�b�l�_�l, �i�h�i�Z�^�Z�e�� �g�_ �\ �f�m�a�_�c�� �h�[�j�Z�a�h�\�Z�g�b�y�� ���Z�� �\�h�� �f�g�h�]�b�o��
�m�g�b�\�_�j�k�b�l�_�l�Z�o�� �f�h�j�Z�e�v�g�h�� �m�k�l�Z�j�_�\�r�b�_�� �e�Z�[�h�j�Z�l�h�j�b�b�� �g�Z�i�h�f�b�g�Z�x�l�� �b�f�_�g�g�h��
�f�m�a�_�b������ �Z�� �\�� �k�h�\�j�_�f�_�g�g�u�c�� �p�_�g�l�j�� �i�h�e�m�q�_�g�b�y�� �a�g�Z�g�b�c�� �b�� �d�h�f�i�_�l�_�g�p�b�c���� �]�^�_��
�p�b�n�j�h�\�b�a�Z�p�b�y�� �[�m�d�\�Z�e�v�g�h�� �[�u�� �i�j�h�g�a�Z�e�Z�� �\�_�k�v�� �h�d�h�e�h�m�q�_�[�g�u�c�� �i�j�h�p�_�k�k���� �I�h�q�_�f�m��
�h�d�h�e�h�m�q�_�[�g�u�c�"�� �I�h�l�h�f�m�� �q�l�h�� ���������� �]�h�^�� �i�h�d�Z�a�Z�e���� �q�l�h���m�q�b�l�_�e�y�� �b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y��
�a�Z�f�_�g�b�l�v�� �g�_�\�h�a�f�h�`�g�h���� �Z�� �\�h�l�� �k�h�a�^�Z�l�v�� �\�h�d�j�m�]�� �g�_�]�h�� �p�b�n�j�h�\�m�x�� �k�j�_�^�m���± 
�g�_�h�[�o�h�^�b�f�h���� �W�l�h�� �i�h�\�u�k�b�l�� �i�j�b�\�e�_�d�Z�l�_�e�v�g�h�k�l�v�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y��
�d�Z�d�� �l�Z�d�h�\�h�]�h�� �b�� �i�h�f�h�`�_�l�� �i�j�b�\�e�_�q�v�� �\�� �i�j�h�n�_�k�k�b�x�� �[�h�e�v�r�_�_�� �d�h�e�b�q�_�k�l�\�h��
�h�^�Z�j�_�g�g�u�o���j�_�[�y�l�����:���k�b�k�l�_�f�Z���h�[�j�Z�a�h�\�Z�g�b�y���\���g�b�o���h�q�_�g�v���g�m�`�^�Z�_�l�k�y���� 
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�G�Z�i�j�b�f�_�j���� �k�h�]�e�Z�k�g�h�� �i�j�h�]�g�h�a�m�� �i�h�l�j�_�[�g�h�k�l�_�c�� �j�u�g�d�Z�� �l�j�m�^�Z�� �J�_�k�i�m�[�e�b�d�b��
�;�Z�r�d�h�j�l�h�k�l�Z�g���� �h�k�g�h�\�Z�g�g�h�f�� �g�Z�� �^�Z�g�g�u�o���i�j�Z�\�b�l�_�e�v�k�l�\�Z�� �j�_�]�b�h�g�Z���� �\�� �r�d�h�e�Z�o��
�j�_�k�i�m�[�e�b�d�b�� �g�Z�[�e�x�^�Z�_�l�k�y�� �[�h�e�v�r�h�c�� �^�_�n�b�p�b�l�� �d�Z�^�j�h�\���� �h�k�h�[�_�g�g�h�� �i�h�� �h�k�g�h�\�g�h�c��
�i�j�_�^�f�_�l�g�h�c�� �e�b�g�_�c�d�_�� ���f�Z�l�_�f�Z�l�b�d�Z���� �n�b�a�b�d�Z���� �j�m�k�k�d�b�c�� �y�a�u�d�� �b�� �e�b�l�_�j�Z�l�m�j�Z����
�b�g�h�k�l�j�Z�g�g�u�_���y�a�u�d�b�����i�j�_�i�h�^�Z�\�Z�g�b�_���\���g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�Z�o���b���^�j�m�]�b�_�������d�h�l�h�j�u�c���d��
���������� �]�h�^�m�� �f�h�`�_�l�� �k�h�k�l�Z�\�b�l�v�� �h�d�h�e�h�� ���������� �m�q�b�l�_�e�_�c���� �<�h�i�j�h�k�� �^�_�n�b�p�b�l�Z�� �d�Z�^�j�h�\��
�h�k�l�Z�_�l�k�y�� �\�� �j�_�]�b�h�g�_�� �d�Z�d�� �b�� �i�h�� �k�l�j�Z�g�_, �h�q�_�g�v�� �h�k�l�j�u�f���� �B�� �_�k�e�b�� �_�]�h�� �g�_�� �j�_�r�Z�l�v��
�k�_�]�h�^�g�y���� �l�h�� �a�Z�\�l�j�Z�� �f�h�`�_�l�� �[�u�l�v�� �m�`�_�� �i�h�a�^�g�h�����L�Z�d�����^�h�e�y�� �f�h�e�h�^�u�o�� �m�q�b�l�_�e�_�c�� �\��
�;�Z�r�d�b�j�b�b�� �k�h�k�l�Z�\�e�y�_�l�� �������� �Z�� �^�h�e�y�� �m�q�b�l�_�e�_�c�� �i�_�g�k�b�h�g�g�h�]�h�� �\�h�a�j�Z�k�l�Z�� �\�� ���� �j�Z�a�Z��
�i�j�_�\�u�r�Z�_�l�� �^�h�e�x�� �f�h�e�h�^�u�o �k�i�_�p�b�Z�e�b�k�l�h�\���± �k�h�k�l�Z�\�e�y�_�l�� ���������� �q�_�e�h�\�_�d����
�H�i�j�_�^�_�e�_�g�g�u�f�� �j�_�r�_�g�b�_�f�� �^�Z�g�g�h�]�h�� �\�h�i�j�h�k�Z�� �y�\�e�y�_�l�k�y�� �p�_�e�_�\�h�_�� �h�[�m�q�_�g�b�_����
�o�h�j�h�r�b�f���i�h�^�k�i�h�j�v�_�f���y�\�e�y�_�l�k�y���b���n�_�^�_�j�Z�e�v�g�Z�y���i�j�h�]�j�Z�f�f�Z���©�A�_�f�k�d�b�c���m�q�b�l�_�e�v�ª����
�b���_�_���j�_�]�b�h�g�Z�e�v�g�u�c���Z�g�Z�e�h�]���©�K�_�e�v�k�d�b�c���m�q�b�l�_�e�v�ª�����G�h���w�l�h���e�b�r�v���g�_�d�h�l�h�j�u�_���f�_�j�u����
�Z���k�b�k�l�_�f�g�h�c���i�h�^�^�_�j�`�d�b���j�Z�a�\�b�l�b�y���f�Z�l�_�j�b�Z�e�v�g�h-�l�_�o�g�b�q�_�k�d�h�c���[�Z�a�u���i�_�^�\�m�a�h�\���g�_��
�[�u�e�h���� �<�_�^�v�� �d�j�h�f�_�� �i�h�^�]�h�l�h�\�d�b�� �g�h�\�u�o�� �m�q�b�l�_�e�_�c�� �k�_�]�h�^�g�y�� �h�k�l�j�h�� �k�l�h�b�l�� �\�h�i�j�h�k��
�Z�^�Z�i�l�Z�p�b�b���d�h�f�i�_�l�_�g�p�b�c�� �g�Z�r�b�o�� �m�q�b�l�_�e�_�c �d �k�h�\�j�_�f�_�g�g�u�f�� �l�j�_�[�h�\�Z�g�b�y�f����
�k�h�a�^�Z�g�b�y�� �m�k�e�h�\�b�c�� �^�e�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �m�`�_�� �j�Z�[�h�l�Z�x�s�b�f��
�i�_�^�Z�]�h�]�Z�f�����h�k�h�[�_�g�g�h���\���p�b�n�j�h�\�h�c���k�j�_�^�_��  

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

�<�f�_�k�l�_�� �k�� �l�_�f�� �i�j�h�k�l�h�� �\�u�^�_�e�_�g�b�_�� �n�b�g�Z�g�k�h�\�u�o�� �k�j�_�^�k�l�\���± �f�_�j�Z �o�h�l�v�� �b��
�g�_�h�[�o�h�^�b�f�Z�y���� �g�h�� �g�_�^�h�k�l�Z�l�h�q�g�Z�y�� �^�e�y�� �i�h�d�j�u�l�b�y�� �^�_�n�b�p�b�l�Z�� �m�q�b�l�_�e�_�c�� �\�� �r�d�h�e�Z�o��
�k�l�j�Z�g�u�����I�_�^�Z�]�h�]�b�q�_�k�d�h�_���h�[�j�Z�a�h�\�Z�g�b�_�����\�\�b�^�m���g�_�\�u�k�h�d�h�]�h���k�h�p�b�Z�e�v�g�h�]�h���k�l�Z�l�m�k�Z��
�m�q�b�l�_�e�y�� �\�� �p�_�e�h�f���� �f�Z�e�h�^�h�k�l�m�i�g�h�� �^�e�y�� �i�h�e�m�q�_�g�b�y�� �g�Z�� �d�h�f�f�_�j�q�_�k�d�h�c�� �h�k�g�h�\�_����
�D�h�g�d�j�_�l�g�u�c �i�j�b�f�_�j���� �i�h�� �g�Z�i�j�Z�\�e�_�g�b�x�� �©�I�_�^�Z�]�h�]�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�ª��
�k�l�h�b�f�h�k�l�v�� �h�[�m�q�_�g�b�y�� �k�h�k�l�Z�\�e�y�_�l�� �������� �l�u�k�y�q�� �j�m�[�e�_�c�� �\�� �]�h�^���� �q�l�h�� �k�h�i�h�k�l�Z�\�b�f�h�� �k��
�g�Z�i�j�Z�\�e�_�g�b�y�f�b�� �©�G�_�n�l�_�]�Z�a�h�\�h�_�� �^�_�e�h�ª�� �b�� �©�L�_�i�e�h�w�g�_�j�]�_�l�b�d�Z�� �b�� �l�_�i�e�h�l�_�o�g�b�d�Z�ª�� �\��
�g�_�n�l�y�g�h�f���m�g�b�\�_�j�k�b�l�_�l�_�����I�h���b�g�n�h�j�f�Z�p�b�b���;�Z�r�k�l�Z�l�Z, �k�j�_�^�g�y�y���a�Z�j�i�e�Z�l�Z���m�q�b�l�_�e�y��
�a�Z���i�_�j�\�u�c���d�\�Z�j�l�Z�e�������������]�h�^�Z �k�h�k�l�Z�\�b�e�Z���q�m�l�v���f�_�g�_�_���������l�u�k�y�q���j�m�[�e�_�c���\���f�_�k�y�p����
�:�� �k�Z�f�u�_�� �[�h�e�v�r�b�_�� �a�Z�j�Z�[�h�l�d�b�� �h�d�Z�a�Z�e�b�k�v�� �m�� �j�Z�[�h�l�g�b�d�h�\�� �i�j�_�^�i�j�b�y�l�b�c���� �a�Z�g�y�l�u�o��
�i�j�h�b�a�\�h�^�k�l�\�h�f�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �b�� �d�h�d�k�Z���± �i�h�� ������ �l�u�k�y�q�b�� �j�m�[�e�_�c���� �\�l�h�j�m�x��
�k�l�j�h�q�d�m�� �k�\�_�j�o�m�� �a�Z�g�b�f�Z�x�l�� �l�_���� �d�l�h�� �^�h�[�u�\�Z�_�l�� �i�h�e�_�a�g�u�_�� �b�k�d�h�i�Z�_�f�u�_���± 62,5 
�l�u�k�y�q�b�� �j�m�[�e�_�c���� �g�Z�� �l�j�_�l�v�_�c�� �k�l�j�h�q�d�_���j�Z�[�h�l�g�b�d�b�� �o�b�f�b�q�_�k�d�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b��
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�;�Z�r�d�b�j�b�b �± ������ �l�u�k�y�q�b �j�m�[�e�_�c. �B�f�_�g�g�h�� �i�h�w�l�h�f�m�� �_�s�_�� �h�^�b�g�� �l�_�a�b�k�� �i�j�_�a�b�^�_�g�l�Z��
�J�h�k�k�b�b���� �h�a�\�m�q�_�g�g�u�c�� �\�� �I�h�k�e�Z�g�b�b-�������� �d�Z�k�Z�x�s�b�k�y �m�\�_�e�b�q�_�g�b�y �d�h�g�l�j�h�e�v�g�u�o��
�p�b�n�j�� �i�j�b�_�f�Z�� �g�Z�� ���� �������� �f�_�k�l�� �^�e�y�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �m�g�b�\�_�j�k�b�l�_�l�h�\���� �y�\�e�y�_�l�k�y��
�a�g�Z�d�h�\�u�f���b���\�k�_�e�y�x�s�b�f���g�Z�^�_�`�^�m���g�Z���k�h�d�j�Z�s�_�g�b�_���d�h�e�b�q�_�k�l�\�_�g�g�h�]�h���^�_�n�b�p�b�l�Z���\��
�l�h�f���q�b�k�e�_ �b���m�q�b�l�_�e�v�k�l�\�Z���J�h�k�k�b�b. 

�W�l�h���i�j�_�^�e�h�`�_�g�b�_���h�q�_�g�v���Z�d�l�m�Z�e�v�g�h���^�e�y���;�Z�r�d�h�j�l�h�k�l�Z�g�Z�����]�^�_���k���k�h�\�_�l�k�d�b�o��
�\�j�_�f�_�g�� �d�h�e�b�q�_�k�l�\�h�� �k�l�m�^�_�g�l�h�\�� �g�Z�� �������� �l�u�k�y�q�� �g�Z�k�_�e�_�g�b�y�� �\�k�_�]�^�Z�� �[�u�e�h��
�g�_�[�h�e�v�r�b�f���� �o�h�l�y�� �i�h�k�e�_�^�g�b�_�� �^�\�Z�� �]�h�^�Z�� �k�b�l�m�Z�p�b�y�� �f�_�g�y�e�Z�k�v�� �\�� �e�m�q�r�m�x�� �k�l�h�j�h�g�m����
�O�h�q�_�l�k�y�� �g�Z�^�_�_�l�v�k�y���� �q�l�h�� �b�a�� �w�l�b�o�� ������ �l�u�k�y�q�� �g�h�\�u�o�� �f�_�k�l�� �a�g�Z�q�b�f�Z�y�� �^�h�e�y��
�^�h�k�l�Z�g�_�l�k�y�� �g�Z�r�_�c�� �j�_�k�i�m�[�e�b�d�_���� �m�q�b�l�u�\�Z�y�� �k�h�a�^�Z�g�g�u�c�� �\�� �j�_�]�b�h�g�_�� �?�\�j�Z�a�b�c�k�d�b�c��
�G�H�P���� �B�� �w�l�h�� �k�l�Z�g�_�l�� �o�h�j�h�r�b�f�� �i�h�^�k�i�h�j�v�_�f�� �\�� �p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�h�c�� �i�h�^�]�h�l�h�\�d�_��
�k�l�m�^�_�g�l�h�\�� �^�e�y�� �j�Z�a�\�b�l�b�y�� �j�_�]�b�h�g�Z�e�v�g�h�c�� �w�d�h�g�h�f�b�d�b���� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�h�c��
�k�n�_�j�u�����\���l�h�f���q�b�k�e�_ �k�n�_�j�u���h�[�j�Z�a�h�\�Z�g�b�y���� 

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

 
�K���i�h�`�_�e�Z�g�b�y�f�b���]�Z�j�f�h�g�b�q�g�h�]�h���j�Z�a�\�b�l�b�y�� 
�]�e�Z�\�g�u�c���j�_�^�Z�d�l�h�j���`�m�j�g�Z�e�Z 
�K�Z�e�Z�\�Z�l���K�Z�]�b�l�h�\ 
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�<�b�d�l�h�j�b�y���<�b�d�l�h�j�h�\�g�Z���F�h�j�h�a�� 
�^�h�d�l�h�j���i�_�^�Z�]�h�]�b�q�_�k�d�b�o���g�Z�m�d�����^�h�p�_�g�l�� 

�i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���b�g�h�k�l�j�Z�g�g�u�o���y�a�u�d�h�\�� 
�H�j�_�g�[�m�j�]�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l ���]�� �H�j�_�g�[�m�]���� 

E-mail: victoria_moroz@mail.ru 
 

�D�J�?�:�L�B�<�G�H�K�L�V���K�D�<�H�A�V���I�J�B�A�F�M���:�D�K�B�H�E�H�=�B�B 
 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �d�j�_�Z�l�b�\�g�h�k�l�v���� �Z�d�k�b�h�e�h�]�b�y���� �p�_�g�g�h�k�l�g�u�_�� �h�j�b�_�g�l�Z�p�b�b���� �d�j�_�Z�l�b�\�g�u�c��
�i�h�l�_�g�p�b�Z�e�����k�b�k�l�_�f�Z���p�_�g�g�h�k�l�_�c�� 

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

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

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

�>�e�y �p�b�l�b�j�h�\�Z�g�b�y: �D�b�j�v�y�d�h�\�Z���� �:���<���� ���D�j�_�Z�l�b�\�g�h�k�l�v�� �k�d�\�h�a�v�� �i�j�b�a�f�m�� �Z�d�k�b�h�e�h�]�b�b�� ����
�:���<�����D�b�j�v�y�d�h�\�Z�����<���<�����F�h�j�h�a���������I�_�^�Z�]�h�]�b�q�_�k�d�b�c���`�m�j�g�Z�e���;�Z�r�d�h�j�l�h�k�l�Z�g�Z�����± 2021. - �‹�����������������± 
�K��������-20. 

Aida V. Kiriakova, 
Dr. Sc. (Pedagogy), Professor  

General and Professional Pedagogics Department, 

mailto:aida.osu@gmail.com
mailto:victoria_moroz@mail.ru


�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

11 
 

Head of the Department,  
Orenburg State University (Orenburg). 

E-mail: aida.osu@gmail.com 
 

Victoria V. Moroz, 
Dr. Sc. (Pedagogy), Associate Professor, 

Professor of Foreign Languages Department, 
Orenburg State University (Orenburg). 

E-mail: victoria_moroz@mail.ru 
 

CREATIVITY FROM THE PERSPECTIVE  OF AXIOLOGY  
 

Keywords: creativity, axiology, value orientations, creative potential, system of values. 
Abstract. Interest in creativity as a subject of research has been growing exponentially 

since the second half of the 20th century in all areas of human history. A wide range of both 
domestic and foreign studies allows authors to assert that creativity is a personality trait, inherent 
to one degree or another. Whereas the development of such trait becomes an urgent necessity in 
the new reality. The entire evolutionary process of the social development illustrates its 
dependence on personal and collective creativity.  

The aim of this research is to study the phenomenon of creativity through the perspective 
of axiology, i.e. the science of values. Axiology allows us to consider the realities of the modern 
world from the perspective of not only external factors, circumstances and situations, but also of 
deep value foundations. Creativity has been studied quite deeply from the point of view of 
psychology: the special characteristics of a creative person, stages of the creative process, the 
relationship between creative and critical thinking, creativity and intelligence. Some 
psychologists emphasize motivation, creative skills, interdisciplinary knowledge, and the 
creative environment as the main components that contribute to the development of creativity. 

The authors of the article argue that values and value orientations towards cognition, 
creativity, self-realization and self-expression are the drivers of creativity. In a broad sense, 
values as a matrix of culture determine the attitude of society to creativity, to the development of 
creativity of the individual and the creative class, and to how economically successful a given 
society will be. Since innovation and entrepreneurship are embodied creativity. Thus, the study 
of creativity from the perspective of axiology combines the need for a deep study of this 
phenomenon and the subjective significance of creativity in the context of new realities. 
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�G���K�� �J�h�a�h�\������ �b�a�m�q�_�g�b�y�� �n�_�g�h�f�_�g�h�e�h�]�b�b�� �p�_�g�g�h�k�l�g�u�o�� �k�b�k�l�_�f�� �e�b�q�g�h�k�l�b��
���F���B�� �;�h�[�g�_�\�Z���� �<���=�� �:�e�_�d�k�_�_�\�Z������ �n�h�j�f�b�j�h�\�Z�g�b�y�� �g�h�\�h�]�h�� �l�_�a�Z�m�j�m�k�Z�� �b�� �g�h�\�h�c��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �i�Z�j�Z�^�b�]�f�u�� ���G���;�� �D�j�u�e�h�\�Z���� �A���:�� �F�Z�e�v�d�h�\�Z����
�G���F�� �<�h�k�d�j�_�k�_�g�k�d�Z�y������ �j�_�l�j�h�k�i�_�d�l�b�\�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �n�b�e�h�k�h�n�k�d�b�o�� �b��
�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �k�b�k�l�_�f���� �[�Z�a�b�k�h�f�� �^�e�y�� �k�j�Z�\�g�b�l�_�e�v�g�h�c�� �i�_�^�Z�]�h�]�b�d�b���� �n�b�e�h�k�h�n�b�b��
�h�[�j�Z�a�h�\�Z�g�b�y�� �g�h�\�h�]�h�� �\�j�_�f�_�g�b�� ���G���>�� �G�b�d�Z�g�^�j�h�\���� �A���B�� �J�Z�\�d�b�g���� �<���<�� �<�_�k�_�e�h�\�Z������
�B�k�k�e�_�^�h�\�Z�g�b�_�� �p�_�g�g�h�k�l�_�c�� �k�h�\�j�_�f�_�g�g�h�]�h�� �f�b�j�Z�� �g�Z�o�h�^�b�l�� �h�l�j�Z�`�_�g�b�_�� �\�� �l�j�m�^�Z�o��
�l�Z�d�b�o���a�Z�j�m�[�_�`�g�u�o���m�q�_�g�u�o�����d�Z�d���J�� �B�g�]�e�o�Z�j�l�����R�� �R�\�Z�j�p�����L�� �E�h�\�Z�l�����D���M�� �=�j�_�c�\�a��
[2, 12]. 

�K�f�_�g�Z�� �l�u�k�y�q�_�e�_�l�b�c���� �e�Z�\�b�g�h�h�[�j�Z�a�g�h�_�� �j�Z�a�\�b�l�b�_�� �l�_�o�g�h�e�h�]�b�c�� �b��
�l�j�Z�g�k�n�h�j�f�Z�p�b�b���� �d�h�l�h�j�u�_�� �h�g�b�� �i�j�h�\�h�p�b�j�m�x�l�� �\�h�� �\�k�_�o�� �k�n�_�j�Z�o��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b���� �]�e�h�[�Z�e�b�a�Z�p�b�y�� �b�� �b�a�f�_�g�_�g�b�_�� �f�b�j�h�i�h�j�y�^�d�Z�� �i�j�b�\�_�e�b�� �d��
�\�h�a�g�b�d�g�h�\�_�g�b�x�� �^�\�m�o�� �^�b�Z�f�_�l�j�Z�e�v�g�h�� �i�j�h�l�b�\�h�i�h�e�h�`�g�u�o�� �l�_�q�_�g�b�c�� �\�� �l�_�h�j�b�b��
�k�h�p�b�Z�e�v�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �h�[�s�_�k�l�\�Z���� �D�Z�d�� �m�l�\�_�j�`�^�Z�x�l�� �k�l�h�j�h�g�g�b�d�b�� �i�_�j�\�h�]�h��
�l�_�q�_�g�b�y���� �l�j�Z�^�b�p�b�h�g�g�u�_�� �p�_�g�g�h�k�l�b�� �i�j�b�^�m�l�� �\�� �m�i�Z�^�h�d�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �\�k�_�o��
�k�h�\�j�_�f�_�g�g�u�o�� �i�j�h�p�_�k�k�h�\���� �I�j�_�^�k�l�Z�\�b�l�_�e�b�� �\�l�h�j�h�]�h�� �g�Z�i�j�Z�\�e�_�g�b�y�� �m�[�_�`�^�_�g�u�� �\��
�l�h�f�����q�l�h���p�_�g�g�h�k�l�b���h�[�e�Z�^�Z�x�l���a�g�Z�q�b�l�_�e�v�g�h�c���m�k�l�h�c�q�b�\�h�k�l�v�x���b���g�_�a�Z�\�b�k�b�f�h�k�l�v�x��
�h�l�� �w�d�h�g�h�f�b�q�_�k�d�b�o�� �b�� �i�h�e�b�l�b�q�_�k�d�b�o�� �i�_�j�_�f�_�g���� �L�Z�d���� �i�h�� �f�g�_�g�b�x�� �J�� �B�g�]�e�o�Z�j�l�Z����
�p�_�g�g�h�k�l�b�� �f�h�]�m�l�� �f�_�g�y�l�v�k�y�� �\�� �o�h�^�_�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y���� �g�h��
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �b�� �\�� �^�h�\�h�e�v�g�h�� �i�j�_�^�k�d�Z�a�m�_�f�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b���� �B�a�f�_�g�_�g�b�y��
�p�_�g�g�h�k�l�_�c���� �d�h�l�h�j�u�_�� �y�\�e�y�x�l�k�y�� �h�l�j�Z�`�_�g�b�_�f�� �d�m�e�v�l�m�j�g�u�o�� �l�j�Z�^�b�p�b�c�� �h�[�s�_�k�l�\�Z����
�g�_�� �k�\�y�a�Z�g�u�� �k�� �d�Z�d�b�f�b-�e�b�[�h�� �l�_�g�^�_�g�p�b�y�f�b���� �[�m�^�v�� �l�h�� �]�e�h�[�Z�e�b�a�Z�p�b�y�� �b�e�b��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o�� �k�b�k�l�_�f���� �i�h�k�d�h�e�v�d�m�� �b�g�Z�q�_�� �\�h�� �\�k�_�o��
�h�[�s�_�k�l�\�Z�o�����i�h�^�\�_�j�`�_�g�g�u�o���\�e�b�y�g�b�x���^�Z�g�g�u�o���l�_�g�^�_�g�p�b�c�����p�_�g�g�h�k�l�b���b�a�f�_�g�y�e�b�k�v��
�[�u���h�^�b�g�Z�d�h�\�h���>���@�����<���b�g�l�_�j�i�j�_�l�Z�p�b�b���E�� �O�Z�j�j�b�k�h�g�Z���d�m�e�v�l�m�j�Z���± �w�l�h���©�e�h�]�b�q�_�k�d�b��
�k�\�y�a�Z�g�g�Z�y�� �k�b�k�l�_�f�Z�� �p�_�g�g�h�k�l�_�c���� �m�k�l�Z�g�h�\�h�d���� �b�g�k�l�b�l�m�l�h�\���� �\�e�b�y�x�s�Z�y�� �g�Z�� �\�k�_��
�Z�k�i�_�d�l�u�� �e�b�q�g�h�]�h�� �b�� �d�h�e�e�_�d�l�b�\�g�h�]�h�� �i�h�\�_�^�_�g�b�y�ª���� �q�l�h�� �i�h�^�l�\�_�j�`�^�Z�_�l�� �l�h�q�d�m��
�a�j�_�g�b�y�� �=�� �O�h�n�k�l�_�^�_�� �b�� �J�� �B�g�]�e�o�Z�j�l�Z �h�� �\�a�Z�b�f�h�k�\�y�a�b�� �f�_�`�^�m�� �d�m�e�v�l�m�j�h�c�� �d�Z�d��
�k�b�k�l�_�f�h�c���p�_�g�g�h�k�l�_�c���b���m�k�l�Z�g�h�\�h�d�����o�Z�j�Z�d�l�_�j�g�u�o���^�e�y���]�j�m�i�i�u���b�e�b���\�k�_�c���k�l�j�Z�g�u�����b��
�i�j�h�]�j�_�k�k�h�f���� �G�_�e�v�a�y�� �g�_�� �k�h�]�e�Z�k�b�l�v�k�y�� �k�� �f�g�_�g�b�_�f�� �<���G�� �K�Z�]�Z�l�h�\�k�d�h�]�h���� �i�h��
�]�e�m�[�h�d�h�f�m�� �b�� �_�f�d�h�f�m�� �h�i�j�_�^�_�e�_�g�b�x�� �d�h�l�h�j�h�]�h�� �p�_�g�g�h�k�l�b���± �_�k�l�v�� �f�Z�l�j�b�p�Z��
�d�m�e�v�l�m�j�u���>���@�� 
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�F�u���`�b�\�_�f�� �\�� �w�i�h�o�m���� �d�h�]�^�Z�� �d�j�_�Z�l�b�\�g�h�k�l�v�� �y�\�e�y�_�l�k�y�� �p�_�g�g�h�k�l�v�x�� �k�Z�f�Z�� �i�h��
�k�_�[�_���� �I�j�b�k�l�m�i�Z�y�� �d�� �b�k�k�e�_�^�h�\�Z�g�b�x�� �^�Z�g�g�h�c�� �i�j�h�[�e�_�f�u���� �g�_�h�[�o�h�^�b�f�h��
�Z�d�p�_�g�l�b�j�h�\�Z�l�v�� �l�h�l���n�Z�d�l�����q�l�h�� �Z�d�k�b�h�e�h�]�b�q�_�k�d�h�_���b�a�f�_�j�_�g�b�_���h�[�u�q�g�h���\�d�e�x�q�Z�_�l�k�y��
�\���k�Z�f�h���h�i�j�_�^�_�e�_�g�b�_���d�j�_�Z�l�b�\�g�h�k�l�b�����y�\�e�y�x�s�_�_�k�y �h�^�g�b�f���b�a���g�_�k�d�h�e�v�d�b�o���g�Z�m�q�g�u�o��
�i�h�g�y�l�b�c�� �\�� �i�k�b�o�h�e�h�]�b�b���� �d�h�l�h�j�u�_�� �\�k�_�]�^�Z�� �\�g�h�k�y�l�� �\�d�e�Z�^�� ���i�h�� �h�i�j�_�^�_�e�_�g�b�x���� �\��
�[�e�Z�]�h�i�h�e�m�q�b�_�� �h�l�^�_�e�v�g�u�o�� �e�x�^�_�c�� �b�� �[�e�Z�]�h�k�h�k�l�h�y�g�b�_�� �]�j�m�i�i�� �b�� �k�h�h�[�s�_�k�l�\����
�A�g�Z�q�b�l�_�e�v�g�u�c���d�m�e�v�l�m�j�g�u�c���k�i�j�h�k���g�Z���g�h�\�u�_���b�^�_�b���b���j�_�r�_�g�b�y���\���d�h�g�_�q�g�h�f���b�l�h�]�_��
�\�e�_�q�_�l���a�Z���k�h�[�h�c���i�h�k�l�h�y�g�g�h���j�Z�k�l�m�s�m�x���p�_�g�g�h�k�l�v �d�j�_�Z�l�b�\�g�h�k�l�b���b���_�_���i�h�h�s�j�_�g�b�_��
�k�h�� �k�l�h�j�h�g�u�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �m�q�j�_�`�^�_�g�b�c, �p�_�e�v�x�� �d�h�l�h�j�u�o�� �y�\�e�y�_�l�k�y��
�i�j�h�^�\�b�`�_�g�b�_���j�Z�a�\�b�l�b�y���e�b�q�g�h�k�l�b���>���@�� 

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

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �d�j�_�Z�l�b�\�g�h�k�l�v���� �y�\�e�y�y�k�v�� �h�l�e�b�q�b�l�_�e�v�g�h�c�� �q�_�j�l�h�c��
�q�_�e�h�\�_�d�Z�� �d�Z�d�� �\�b�^�Z���� �\�u�k�l�m�i�Z�_�l�� �^�j�Z�c�\�_�j�h�f�� �j�Z�a�\�b�l�b�y�� �b�� �i�j�h�]�j�_�k�k�Z�� �h�[�s�_�k�l�\�Z�� �\��
XXI  �\�_�d�_�� �b�� �i�j�b�h�[�j�_�l�Z�_�l�� �\�k�_�� �[�h�e�v�r�m�x�� �p�_�g�g�h�k�l�v�� �b�� �\�h�k�l�j�_�[�h�\�Z�g�g�h�k�l�v�� �\�h�� �\�k�_�o��
�[�_�a�� �b�k�d�e�x�q�_�g�b�y�� �k�n�_�j�Z�o�� �q�_�e�h�\�_�q�_�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�����W�f�i�b�j�b�q�_�k�d�b�_�� �^�Z�g�g�u�_ 
�i�j�h�_�d�l�Z World Values Survey�����d�h�l�h�j�u�c���i�j�h�\�h�^�b�e�k�y���g�Z���i�j�h�l�y�`�_�g�b�b���f�g�h�]�b�o���e�_�l����
�i�h�^�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �p�_�g�g�h�k�l�b�� �k�Z�f�h�\�u�j�Z�`�_�g�b�y�� �i�j�b�r�e�b�� �g�Z�� �k�f�_�g�m�� �p�_�g�g�h�k�l�y�f��
�\�u�`�b�\�Z�g�b�y���� �J�_�a�m�e�v�l�Z�l�u�� �������� �j�_�i�j�_�a�_�g�l�Z�l�b�\�g�u�o�� �h�i�j�h�k�h�\�� �h�[�s�_�g�Z�p�b�h�g�Z�e�v�g�h�]�h��
�f�Z�k�r�l�Z�[�Z���� �i�j�h�\�_�^�_�g�g�u�o�� �\�� ������ �g�_�k�o�h�`�b�o�� �^�j�m�]�� �k�� �^�j�m�]�h�f�� �k�l�j�Z�g�Z�o���± �h�l�� �K�R�:�� �^�h��
�M�]�Z�g�^�u���� �D�b�l�Z�y���� �B�j�Z�g�Z���� �;�j�Z�a�b�e�b�b���� �R�\�_�p�b�b�� �b�� �I�h�e�v�r�b�����± �^�_�f�h�g�k�l�j�b�j�m�x�l��
�\�_�k�v�f�Z�� �k�m�s�_�k�l�\�_�g�g�m�x�� �d�h�j�j�_�e�y�p�b�x�� �f�_�`�^�m�� �m�^�h�\�e�_�l�\�h�j�_�g�g�h�k�l�v�x�� �b�g�^�b�\�b�^�h�\��
�k�h�[�k�l�\�_�g�g�h�c���`�b�a�g�v�x���b���b�o���i�j�_�^�k�l�Z�\�e�_�g�b�_�f���h���\�h�a�f�h�`�g�h�k�l�y�o���\�u�[�h�j�Z�����d�h�l�h�j�u�_���m��
�g�b�o���b�f�_�x�l�k�y���^�e�y���k�Z�f�h�j�_�Z�e�b�a�Z�p�b�b���b���k�Z�f�h�\�u�j�Z�`�_�g�b�y�����D�� �<�_�e�v�a�_�e�v���m�l�\�_�j�`�^�Z�_�l����
�q�l�h�� �b�a�f�_�g�_�g�b�_�� �p�_�g�g�h�k�l�_�c�� �h�l�� �h�]�j�Z�g�b�q�_�g�b�y�� �d�� �\�u�[�h�j�m�� �y�\�e�y�_�l�k�y�� �p�_�g�l�j�Z�e�v�g�u�f��
�Z�k�i�_�d�l�h�f�� �j�Z�a�\�b�l�b�y�� �q�_�e�h�\�_�d�Z���� �i�h�l�h�f�m�� �q�l�h�� �w�l�h�� �b�a�f�_�g�_�g�b�_�� �p�_�g�g�h�k�l�_�c�� �^�_�e�Z�_�l��
�e�x�^�_�c�� �m�f�k�l�\�_�g�g�h�� �k�\�h�[�h�^�g�u�f�b���� �f�h�l�b�\�b�j�m�y�� �b�o�� �j�Z�a�\�b�\�Z�l�v���� �j�Z�k�d�j�u�\�Z�l�v�� �b��
�Z�d�l�m�Z�e�b�a�b�j�h�\�Z�l�v���k�\�h�b���\�g�m�l�j�_�g�g�b�_���i�h�l�_�g�p�b�Z�e�u���>���@�� 

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

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

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

�<�� �j�Z�f�d�Z�o�� �g�Z�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �f�u�� �i�h�e�Z�]�Z�_�f���� �q�l�h�� �b�f�_�g�g�h�� �p�_�g�g�h�k�l�b����
�h�i�j�_�^�_�e�y�x�s�b�_�� �p�_�e�b�� �e�b�q�g�h�k�l�b���� �b�f�_�x�l�� �[�h�e�v�r�h�_�� �a�g�Z�q�_�g�b�_�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�b��
�n�_�g�h�f�_�g�Z�� �d�j�_�Z�l�b�\�g�h�k�l�b���� �P�_�g�g�h�k�l�b���� �d�Z�d�� �\�_�d�l�h�j�u�� �^�_�y�l�_�e�v�g�h�k�l�b�� �q�_�e�h�\�_�d�Z����
�y�\�e�y�x�l�k�y�� �i�j�b�g�p�b�i�Z�f�b�� �j�m�d�h�\�h�^�k�l�\�Z�� �\�� �`�b�a�g�b�� �q�_�e�h�\�_�d�Z�� �b�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y��
�\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �f�_�k�l�Z�� �i�j�h�`�b�\�Z�g�b�y�� �>���@���� �B�k�k�e�_�^�h�\�Z�g�b�y���� �i�j�h�\�h�^�b�\�r�b�_�k�y��
�a�Z�j�m�[�_�`�g�u�f�b�� �m�q�_�g�u�f�b�� ��Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean, 
������������ �\�� �l�_�q�_�g�b�_�� �k�h�j�h�d�Z�� �e�_�l�� �i�h�d�Z�a�u�\�Z�x�l���� �q�l�h�� �p�_�g�g�h�k�l�b�� �b�� �p�_�e�b�� �y�\�e�y�x�l�k�y��
�i�_�j�\�h�k�l�_�i�_�g�g�u�f�b�� �n�Z�d�l�h�j�Z�f�b���� �h�d�Z�a�u�\�Z�x�s�b�f�b�� �\�e�b�y�g�b�_�� �g�Z�� �f�h�l�b�\�Z�p�b�x��
�^�h�k�l�b�`�_�g�b�y�� �e�b�q�g�h�k�l�b. �G�Z�i�j�b�f�_�j���� �p�_�e�b�� �^�Z�x�l�� �k�l�m�^�_�g�l�Z�f �k�l�j�_�f�e�_�g�b�_�� �d��
�\�u�i�h�e�g�_�g�b�x�� �a�Z�^�Z�g�b�c�� ��Ames���� ������������ �b�� �f�h�l�b�\�b�j�m�x�l�� �i�h�\�_�^�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�]�h��
�h�[�m�q�_�g�b�y�� ��Walberg & Uguroglu���� �������������� �p�_�g�g�h�k�l�b�� �h�d�Z�a�u�\�Z�x�l�� �\�e�b�y�g�b�_�� �g�Z��
�^�_�c�k�l�\�b�y����Holland & Verplanken�����������������b���g�Z�i�j�Z�\�e�y�x�l���f�h�l�b�\�Z�p�b�x���^�h�k�l�b�`�_�g�b�y��
(Liem, Martin, Porter, & Colmar, 20���������� �;�h�e�_�_�� �l�h�]�h����Liem and Nie (2008) 
�i�h�d�Z�a�Z�e�b���� �q�l�h�� �i�j�b�k�\�h�_�g�g�u�_�� �p�_�g�g�h�k�l�b�� �f�h�]�m�l�� �b�a�\�e�_�q�v�� �h�i�j�_�^�_�e�_�g�g�u�_ �p�_�e�b��
�^�h�k�l�b�`�_�g�b�y�� �i�h�^�l�\�_�j�`�^�Z�y���\�a�Z�b�f�h�k�\�y�a�v���p�_�g�g�h�k�l�_�c���b���p�_�e�_�c���>�����@�� 

�P�_�g�g�h�k�l�g�u�_�� �h�j�b�_�g�l�Z�p�b�b�� �h�i�j�_�^�_�e�y�x�l�� �d�j�b�l�_�j�b�b�� �`�_�e�Z�l�_�e�v�g�h�k�l�b �b�e�b��
�g�_�`�_�e�Z�l�_�e�v�g�h�k�l�b�� �l�_�o�� �b�e�b�� �b�g�u�o�� �p�_�e�_�c���� �q�l�h�� �i�j�_�\�j�Z�s�Z�_�l�� �p�_�g�g�h�k�l�g�u�_��
�h�j�b�_�g�l�Z�p�b�b���\���f�h�s�g�u�c���f�h�l�b�\�Z�p�b�h�g�g�u�c���j�_�]�m�e�y�l�h�j���i�h�\�_�^�_�g�b�y���e�x�^�_�c����Rokeach 
������������ ������������ �������������� �B�k�k�e�_�^�h�\�Z�l�_�e�b�� �\�� �h�[�e�Z�k�l�b�� �d�m�e�v�l�m�j�g�h�c�� �Z�g�l�j�h�i�h�e�h�]�b�b��
(Durham 1991; Barkow, Cosmides, Tooby ������������ �m�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �n�m�g�d�p�b�y��
�j�Z�a�e�b�q�g�u�o�� �p�_�g�g�h�k�l�g�u�o�� �h�j�b�_�g�l�Z�p�b�c�� �k�h�k�l�h�b�l�� �\�� �h�[�_�k�i�_�q�_�g�b�b�� �©�d�m�e�v�l�m�j�g�h�]�h��
�k�h�h�l�\�_�l�k�l�\�b�y�ª���� �W�\�h�e�x�p�b�h�g�g�u�c�� �i�j�h�p�_�k�k�� �b�a�f�_�g�_�g�b�y�� �p�_�g�g�h�k�l�_�c�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l��
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�©�_�k�l�_�k�l�\�_�g�g�u�c�� �h�l�[�h�j�ª�� �l�_�o�� �p�_�g�g�h�k�l�_�c���� �d�h�l�h�j�u�_�� �h�d�Z�a�u�\�Z�x�l�k�y�� �g�Z�b�[�h�e�_�_��
�w�n�n�_�d�l�b�\�g�u�f�b�� �\�� �k�e�h�`�b�\�r�b�o�k�y�� �h�[�k�l�h�y�l�_�e�v�k�l�\�Z�o�� �b�� �\�� �g�Z�b�[�h�e�v�r�_�c�� �k�l�_�i�_�g�b��
�i�j�b�]�h�^�g�u�� �^�e�y�� �`�b�a�g�b�� �\�� �d�h�g�d�j�_�l�g�u�o�� �`�b�a�g�_�g�g�u�o�� �m�k�e�h�\�b�y�o���� �W�l�h�l��
�w�\�h�e�x�p�b�h�g�g�u�c�� �i�j�b�g�p�b�i�� �i�j�b�\�h�^�b�l�� �d�� �^�\�m�f�� �j�_�a�m�e�v�l�Z�l�Z�f���� �\�h-�i�_�j�\�u�o����
�^�h�f�b�g�b�j�m�x�s�b�_�� �p�_�g�g�h�k�l�g�u�_�� �h�j�b�_�g�l�Z�p�b�b�� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �i�j�_�h�[�e�Z�^�Z�x�s�b�f��
�`�b�a�g�_�g�g�u�f�� �m�k�e�h�\�b�y�f���� �\�h-�\�l�h�j�u�o���� �b�a�f�_�g�_�g�b�y�� �m�k�e�h�\�b�c���`�b�a�g�b���\�e�_�d�m�l �a�Z���k�h�[�h�c��
�b�a�f�_�g�_�g�b�_�� �p�_�g�g�h�k�l�g�u�o�� �h�j�b�_�g�l�Z�p�b�c���� �d�h�l�h�j�u�_�� �f�_�g�y�x�l�k�y�� �l�h�e�v�d�h�� �k�i�m�k�l�y��
�^�h�\�h�e�v�g�h�� �^�e�b�l�_�e�v�g�h�_�� �\�j�_�f�y���� �g�_�h�[�o�h�^�b�f�h�_�� �^�e�y�� �h�k�h�a�g�Z�g�b�y�� �b�a�f�_�g�b�\�r�b�o�k�y��
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�<�Z�`�g�h�k�l�v�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �p�_�g�g�h�k�l�g�u�o�� �h�j�b�_�g�l�Z�p�b�c�� �e�b�q�g�h�k�l�b��
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�k�Z�f�h�f�� �^�_�e�_�� �]�h�j�Z�a�^�h�� �\�Z�`�g�_�_���� �B �k�e�_�^�m�_�l�� �i�j�h�y�\�b�l�v�� �^�h�k�l�Z�l�h�q�g�m�x�� �]�b�[�d�h�k�l�v����
�q�l�h�[�u�� �a�Z�f�_�l�b�l�v���� �q�l�h�� �\�h�a�g�b�d�e�Z�� �g�h�\�Z�y�� �k�b�l�m�Z�p�b�y���� �K�m�s�_�k�l�\�m�_�l�� �a�g�Z�q�b�l�_�e�v�g�Z�y��
�j�Z�a�g�b�p�Z�� �f�_�`�^�m�� �l�_�f���� �g�Z�� �q�l�h�� �g�Z�p�_�e�b�\�Z�e�b�k�v, �b�� �l�_�f���� �q�l�h�� �g�Z�r�e�b���� �< �d�j�_�Z�l�b�\�g�h�f��
�f�u�r�e�_�g�b�b���\�Z�`�g�h���i�h�g�b�f�Z�l�v���w�l�m���j�Z�a�g�b�p�m�� 

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



�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

16 
 

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

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

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

�H�^�g�Z�d�h�� �k�l�h�b�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �g�_�� �\�k�_�� �l�\�h�j�q�_�k�d�b�_�� �b�^�_�b�� �h�p�_�g�b�\�Z�x�l�k�y��
�h�[�s�_�k�l�\�h�f�� �i�h�� �^�h�k�l�h�b�g�k�l�\�m���� �I�h�� �f�g�_�g�b�x�� �>�� �B�]�e�f�_�g�Z�� �b�� �W�� �;�j�Z�g�^�l�Z, �l�h�e�v�d�h��
�g�h�\�b�a�g�u���i�j�h�^�m�d�l�Z���g�_�^�h�k�l�Z�l�h�q�g�h���^�e�y���l�h�]�h�����q�l�h�[�u���b�^�_�y���b�e�b���i�j�h�^�m�d�l���k�q�b�l�Z�e�b�k�v��
�d�j�_�Z�l�b�\�g�u�f�b�����h�q�_�g�v���f�g�h�]�h�_���a�Z�\�b�k�b�l���h�l���h�[�s�_�k�l�\�Z�����\���d�h�l�h�j�h�f���h�g���k�h�a�^�Z�_�l�k�y�����h�l��
�l�_�o�� �p�_�g�g�h�k�l�_�c���� �d�h�l�h�j�u�_�� �a�Z�e�h�`�_�g�u�� �\�� �d�m�e�v�l�m�j�m�� �w�l�h�]�h�� �h�[�s�_�k�l�\�Z���� �A�^�_�k�v�� �k�g�h�\�Z��
�[�m�^�_�l�� �m�f�_�k�l�g�h�� �\�u�k�d�Z�a�u�\�Z�g�b�_�� �<���G�� �K�Z�]�Z�l�h�\�k�d�h�]�h�� �h�� �l�h�f���� �q�l�h�� �p�_�g�g�h�k�l�b�� �_�k�l�v��
�f�Z�l�j�b�p�Z�� �d�m�e�v�l�m�j�u���� �>�� �B�]�e�f�_�g�� �b�� �W�� �;�j�Z�g�^�l�� �i�h�^�q�_�j�d�b�\�Z�x�l�� �l�h�l�� �n�Z�d�l���� �q�l�h��
�p�_�g�g�h�k�l�b�� �b�� �l�j�Z�^�b�p�b�b�� �d�m�e�v�l�m�j�u�� �g�Z�e�Z�]�Z�x�l�� �h�]�j�Z�g�b�q�_�g�b�y�� �g�Z�� �\�h�k�i�j�b�y�l�b�_��
�b�k�d�m�k�k�l�\�Z�� �b�� �^�Z�`�_�� �g�Z�m�q�g�u�o�� �i�h�a�b�p�b�c���� �l�Z�d���� �g�Z�i�j�b�f�_�j���� �\�� ����-������ �\�_�d�Z�o�� �k�l�Z�g�^�Z�j�l�u��
�e�Z�g�^�r�Z�n�l�g�h�]�h�� �^�b�a�Z�c�g�Z�� �N�j�Z�g�p�b�b�� �b�� �<�_�e�b�d�h�[�j�b�l�Z�g�b�b�� �[�u�e�b�� �^�b�Z�f�_�l�j�Z�e�v�g�h��
�i�j�h�l�b�\�h�i�h�e�h�`�g�u�f�b���� �K�Z�^�u�� �N�j�Z�g�p�b�b�� �[�u�e�b�� �k�b�f�f�_�l�j�b�q�g�u���� �Z�d�d�m�j�Z�l�g�u�� �b��
�m�o�h�`�_�g�g�u���� �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �^�e�y�� �Z�g�]�e�b�c�k�d�b�o�� �k�Z�^�h�\�� �[�u�e�Z�� �o�Z�j�Z�d�l�_�j�g�Z��
�_�k�l�_�k�l�\�_�g�g�h�k�l�v���� �k�\�h�[�h�^�Z�� �b�� �b�a�\�b�e�b�k�l�h�k�l�v�� �e�b�g�b�c���� �Q�l�h�� �d�Z�k�Z�_�l�k�y�� �g�Z�m�q�g�u�o��
�^�h�k�l�b�`�_�g�b�c�����l�h���h�g�b, �k�d�h�j�_�_���\�k�_�]�h, �[�m�^�_�l���m�k�i�_�r�g�u���\���l�h�c���d�m�e�v�l�m�j�g�h�c���k�j�_�^�_�����]�^�_��
�k�f�h�]�m�l�� �m�\�b�^�_�l�v�� �b�o�� �i�h�l�_�g�p�b�Z�e���� �]�^�_�� �h�l�k�m�l�k�l�\�m�_�l�� �k�h�p�b�Z�e�v�g�h-�d�m�e�v�l�m�j�g�Z�y��
�h�]�j�Z�g�b�q�_�g�g�h�k�l�v�� �b�e�b�� �i�j�_�^�j�Z�k�k�m�^�d�b���� �I�h�� �f�g�_�g�b�x�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� �e�x�[�h�_��
�l�\�h�j�q�_�k�l�\�h�� �h�i�j�_�^�_�e�y�_�l�k�y�� �k�h�p�b�h�d�m�e�v�l�m�j�g�u�f�b�� �j�Z�f�d�Z�f�b���� �h�k�h�[�_�g�g�h�k�l�y�f�b��
�b�k�l�h�j�b�q�_�k�d�h�]�h���d�h�g�l�_�d�k�l�Z���k�l�j�Z�g���b���j�_�]�b�h�g�h�\�����\���d�h�l�h�j�u�o���h�g�h���j�Z�a�\�b�\�Z�_�l�k�y���>�����@�� 

�H�[�j�Z�s�Z�y�k�v�� �d�� �\�a�Z�b�f�h�k�\�y�a�b�� �d�j�_�Z�l�b�\�g�h�k�l�b���� �p�_�g�g�h�k�l�_�c�� �b�� �l�_�o�g�h�e�h�]�b�c���� �f�u��
�i�h�e�Z�]�Z�_�f�� �q�l�h�� �d�e�x�q�_�\�h�c�� �^�h�f�b�g�Z�g�l�h�c�� �\�� �^�Z�g�g�h�c�� �l�j�b�Z�^�_�� �y�\�e�y�x�l�k�y�� �p�_�g�g�h�k�l�b����
�B�f�_�g�g�h���p�_�g�g�h�k�l�g�u�_�� �h�j�b�_�g�l�Z�p�b�b���g�Z���i�h�a�g�Z�g�b�_�� �b�� �l�\�h�j�q�_�k�l�\�h���� �Z�� �k�e�_�^�h�\�Z�l�_�e�v�g�h����
�p�_�e�b���� �d�h�l�h�j�u�_�� �b�a�� �g�b�o�� �\�u�l�_�d�Z�x�l���� �j�Z�k�d�j�u�\�Z�x�l�� �\�a�Z�b�f�h�k�\�y�a�v�� �f�_�`�^�m��
�d�j�_�Z�l�b�\�g�h�k�l�v�x�� �b�� �l�_�o�g�h�e�h�]�b�y�f�b���� �?�k�e�b�� �e�b�q�g�h�k�l�v�� �p�_�g�g�h�k�l�g�h-�h�j�b�_�g�l�b�j�h�\�Z�g�Z�� �g�Z��
�j�Z�a�\�b�l�b�_�� �k�\�h�_�]�h�� �d�j�_�Z�l�b�\�g�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z���� �l�h�� �_�k�l�v�� �d�j�_�Z�l�b�\�g�h�k�l�v�� �y�\�e�y�_�l�k�y��
�p�_�g�g�h�k�l�v�x���� �l�h�]�^�Z�� �l�_�o�g�h�e�h�]�b�b�� �[�m�^�m�l�� �\�u�k�l�m�i�Z�l�v�� �k�j�_�^�k�l�\�h�f�� �_�_�� �j�_�Z�e�b�a�Z�p�b�b����
�k�i�h�k�h�[�h�f�� �k�Z�f�h�\�u�j�Z�`�_�g�b�y�� �b�� �^�h�k�l�b�`�_�g�b�y�� �\�k�_���g�h�\�u�o���j�_�a�m�e�v�l�Z�l�h�\���� �D�Z�d�� �f�u�� �m�`�_��
�m�i�h�f�b�g�Z�e�b�� �\�u�r�_���� �d�j�_�Z�l�b�\�g�h�k�l�v�� �b�� �l�_�o�g�h�e�h�]�b�b�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �^�b�g�Z�f�b�q�g�u�c��
�^�m�w�l���� �i�h�k�d�h�e�v�d�m�� �l�_�o�g�h�e�h�]�b�b�� �i�h�f�h�]�Z�x�l�� �h�l�d�j�u�l�v�� �g�h�\�u�_�� �]�h�j�b�a�h�g�l�u�� �^�e�y��
�j�Z�a�\�b�l�b�y�� �d�j�_�Z�l�b�\�g�h�k�l�b���� �Z�� �d�j�_�Z�l�b�\�g�h�k�l�v�� �k�i�h�k�h�[�k�l�\�m�_�l�� �j�Z�a�\�b�l�b�x�� �g�h�\�u�o��
�l�_�o�g�h�e�h�]�b�c���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �l�_�o�g�h�e�h�]�b�c�� �\�� �d�Z�q�_�k�l�\�_�� �b�g�k�l�j�m�f�_�g�l�Z�� �j�Z�a�\�b�l�b�y��
�d�j�_�Z�l�b�\�g�h�k�l�b�� �i�h�a�\�h�e�y�_�l�� �i�j�_�h�^�h�e�_�l�v�� �f�g�h�]�b�_�� �[�Z�j�v�_�j�u���� �h�[�s�Z�l�v�k�y�� �b��
�h�[�f�_�g�b�\�Z�l�v�k�y�� �b�^�_�y�f�b�� �b�� �h�i�u�l�h�f�� �k�� �e�x�^�v�f�b�� �j�Z�a�g�u�o�� �i�j�h�n�_�k�k�b�c���� �\�h�a�j�Z�k�l�Z����
�d�m�e�v�l�m�j���b���y�a�u�d�h�\�����]�j�Z�g�b�p�u���^�e�y���w�n�n�_�d�l�b�\�g�h�]�h���k�h�l�j�m�^�g�b�q�_�k�l�\�Z���j�Z�k�l�\�h�j�y�x�l�k�y���\��
�_�^�b�g�h�f�� �k�l�j�_�f�e�_�g�b�b�� �k�h�a�^�Z�l�v�� �q�l�h-�l�h�� �g�h�\�h�_���� �h�j�b�]�b�g�Z�e�v�g�h�_���� �i�j�_�^�k�l�Z�\�e�y�x�s�_�_��
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ON THE CONCEPTUAL AN D TERMINOLOGICAL APP ARATUS 

OF DIDACTICS WITHIN THE DIGITAL AGE  
 
Keywords: digital didactics, digital education, digitalization of education, digital learning, 

blended learning. 
Annotation. The article is devoted to the up-to-date issue on how to develop the 

conceptual and terminological apparatus of higher education didactics. The purpose of the article 
is clarify the interpretation of new terms and concepts (digitalization of education, digital 
education, digital learning, digital didactics, blended learning, etc.), the emergence of which is 
due to the era of education digitalization. As a research method, the authors used a theoretical 
analysis of the conceptual and terminological apparatus of didactics, generalization, comparison, 
interpretation. The research results are as follows:  

1) the concepts "digitalization of education", "digitalization of the education system" and 
"digital learning" are given;  

2) authors determined their place in the system of closely established terms and concepts;  
3) they made a conclusion about the boundaries in using �W�K�H���W�H�U�P���³�G�L�J�L�W�D�O���S�H�G�D�J�R�J�\�´ and 

�³�G�L�J�L�W�D�O���G�L�G�D�F�W�L�F�V�´���� 
4) the identified the main features, the role and place of the concept of "blended learning" 

in the system of didactic knowledge. 
 The research results contribute to the development of the conceptual and terminological 

apparatus of didactics. They can be useful both for educational researchers and for practicing 
educators, as they clarify a whole range of new terms and concepts. 
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�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �j�_�k�m�j�k�u���� �w�e�_�d�l�j�h�g�g�u�_�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_�� �j�_�k�m�j�k�u����
�b�g�n�h�j�f�Z�p�b�h�g�g�u�_���l�_�o�g�h�e�h�]�b�b�����l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�_���l�_�o�g�h�e�h�]�b�b�� 
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�l�_�o�g�b�q�_�k�d�b�o�� �k�j�_�^�k�l�\���� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �n�h�j�f�Z�l�h�\�� �h�[�m�q�_�g�b�y�� �b�� �l���^���� �A�Z�f�_�l�g�u�c��
�b�f�i�m�e�v�k�� �^�Z�g�g�u�c�� �i�j�h�p�_�k�k�� �i�h�e�m�q�b�e�� �i�h�k�e�_�� �i�j�b�g�y�l�b�y�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c��
�i�j�h�]�j�Z�f�f�u�� �©�P�b�n�j�h�\�Z�y�� �w�d�h�g�h�f�b�d�Z�ª�� �b�� �h�k�h�[�_�g�g�h�� �\�� �i�_�j�b�h�^�� �i�Z�g�^�_�f�b�b��
�d�h�j�h�g�Z�\�b�j�m�k�Z��COVID-19. 

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

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

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

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

�L�_�i�_�j�v���h���i�h�g�y�l�b�b���©�p�b�n�j�h�\�h�_���h�[�j�Z�a�h�\�Z�g�b�_�ª�� �<���^�Z�g�g�h�f���^�\�h�c�g�h�f���l�_�j�f�b�g�_ 
�[�Z�a�h�\�u�f�� �y�\�e�y�_�l�k�y�� �k�e�h�\�h�� �©�h�[�j�Z�a�h�\�Z�g�b�_�ª���� �<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �A�Z�d�h�g�h�f�� �©�H�[��
�h�[�j�Z�a�h�\�Z�g�b�b�� �\�� �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�ª�� �©�h�[�j�Z�a�h�\�Z�g�b�_���± �_�^�b�g�u�c��
�p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�u�c�� �i�j�h�p�_�k�k�� �\�h�k�i�b�l�Z�g�b�y�� �b�� �h�[�m�q�_�g�b�y���� �y�\�e�y�x�s�b�c�k�y��
�h�[�s�_�k�l�\�_�g�g�h�� �a�g�Z�q�b�f�u�f�� �[�e�Z�]�h�f�� �b�� �h�k�m�s�_�k�l�\�e�y�_�f�u�c�� �\�� �b�g�l�_�j�_�k�Z�o�� �q�_�e�h�\�_�d�Z����
�k�_�f�v�b�����h�[�s�_�k�l�\�Z���b���]�h�k�m�^�Z�j�k�l�\�Z�����Z���l�Z�d�`�_���k�h�\�h�d�m�i�g�h�k�l�v���i�j�b�h�[�j�_�l�Z�_�f�u�o���a�g�Z�g�b�c����
�m�f�_�g�b�c�����g�Z�\�u�d�h�\�����p�_�g�g�h�k�l�g�u�o���m�k�l�Z�g�h�\�h�d�����h�i�u�l�Z���^�_�y�l�_�e�v�g�h�k�l�b���b���d�h�f�i�_�l�_�g�p�b�b��
�h�i�j�_�^�_�e�_�g�g�u�o�� �h�[�t�_�f�Z�� �b�� �k�e�h�`�g�h�k�l�b�� �\�� �p�_�e�y�o�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�]�h���� �^�m�o�h�\�g�h-
�g�j�Z�\�k�l�\�_�g�g�h�]�h���� �l�\�h�j�q�_�k�d�h�]�h���� �n�b�a�b�q�_�k�d�h�]�h�� �b�� ���b�e�b���� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h��
�j�Z�a�\�b�l�b�y�� �q�_�e�h�\�_�d�Z���� �m�^�h�\�e�_�l�\�h�j�_�g�b�y�� �_�]�h�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�h�l�j�_�[�g�h�k�l�_�c�� �b��
�b�g�l�_�j�_�k�h�\�ª���>�������k�l���������i�����@���� 

�<�h-�i�_�j�\�u�o���� �d�h�e�v�� �k�d�h�j�h�� �h�[�j�Z�a�h�\�Z�g�b�_���± �_�^�b�g�u�c�� �i�j�h�p�_�k�k�� �\�h�k�i�b�l�Z�g�b�y�� �b��
�h�[�m�q�_�g�b�y���� �l�h�� �p�b�n�j�h�\�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �k�e�_�^�m�_�l�� �l�j�Z�d�l�h�\�Z�l�v�� �d�Z�d�� �_�^�b�g�u�c�� �i�j�h�p�_�k�k��
�p�b�n�j�h�\�h�]�h�� �\�h�k�i�b�l�Z�g�b�y�� �b�� �h�[�m�q�_�g�b�y���� �G�h�� �d�h�j�j�_�d�l�g�h�� �e�b�� �]�h�\�h�j�b�l�v�� �h�� �p�b�n�j�h�\�h�f��
�\�h�k�i�b�l�Z�g�b�b�"�� �<�_�^�v�� �\�h�k�i�b�l�Z�g�b�_ �d�Z�d�� �p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�u�c�� �i�j�h�p�_�k�k�� �j�Z�a�\�b�l�b�y��
�e�b�q�g�h�k�l�b�� ���k�b�k�l�_�f�u�� �_�_�� �^�m�o�h�\�g�h-�g�j�Z�\�k�l�\�_�g�g�u�o�� �p�_�g�g�h�k�l�_�c�� �b�� �p�_�g�g�h�k�l�g�u�o��
�h�j�b�_�g�l�Z�p�b�c�����m�k�l�h�c�q�b�\�u�o���f�h�l�b�\�h�\���b���m�k�l�j�_�f�e�_�g�b�c) �l�j�_�[�m�_�l���`�b�\�h�]�h���h�[�s�_�g�b�y���b��
�\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �q�_�e�h�\�_�d�Z���k�� �^�j�m�]�b�f�� �q�_�e�h�\�_�d�h�f���� �l�h�e�v�d�h���e�b�q�g�h�k�l�v�� �\�h�k�i�b�l�u�\�Z�_�l��
�e�b�q�g�h�k�l�v�� �:�� �\�� �m�k�e�h�\�b�y�o�� �p�b�n�j�h�\�b�a�Z�p�b�b�� �h�[�m�q�Z�x�s�b�c�k�y�� �b�k�i�h�e�v�a�m�_�l�� �p�b�n�j�h�\�u�_��
�f�h�[�b�e�v�g�u�_�� �m�k�l�j�h�c�k�l�\�Z, �i�j�_�`�^�_�� �\�k�_�]�h, �^�e�y�� �i�h�e�m�q�_�g�b�y�� �b�g�n�h�j�f�Z�p�b�b�� �\�� �j�Z�a�g�h�c��
�n�h�j�f�_�� ���l�_�d�k�l�u���� �d�Z�j�l�b�g�d�b���� �j�b�k�m�g�d�b�� �b�� �l���^�������� �H�l�k�m�l�k�l�\�b�_�� �i�j�y�f�h�]�h�� �`�b�\�h�]�h��
�h�[�s�_�g�b�y�� �k�� �i�_�^�Z�]�h�]�h�f���� �^�j�m�]�b�f�b�� �h�[�m�q�Z�x�s�b�f�b�k�y���� �j�m�d�h�\�h�^�b�l�_�e�y�f�b��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �k�l�j�m�d�l�m�j�� �g�b�\�_�e�b�j�m�_�l�� �\�h�k�i�b�l�Z�l�_�e�v�g�m�x�� �n�m�g�d�p�b�x��
�h�[�j�Z�a�h�\�Z�g�b�y���� �D�Z�d�� �i�h�^�q�_�j�d�b�\�Z�_�l�� �:���:�� �<�_�j�[�b�p�d�b�c: �©�d�h�f�i�v�x�l�_�j��
���g�_ �a�Z�g�b�f�Z�_�l�k�y���� �\�h�k�i�b�l�Z�g�b�_�f�� �h�[�m�q�Z�x�s�b�o�k�y�ª�� �b�� �i�h�w�l�h�f�m �b�k�i�h�e�v�a�h�\�Z�g�b�_��
�i�h�g�y�l�b�y���©�p�b�n�j�h�\�h�_���h�[�j�Z�a�h�\�Z�g�b�_�ª���g�_�i�j�Z�\�h�f�_�j�g�h�ª [3].  

�F�u�� �k�h�]�e�Z�k�g�u�� �k�� �w�l�h�c�� �i�h�a�b�p�b�_�c���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �i�h�e�Z�]�Z�_�f���� �q�l�h�� �i�h�g�y�l�b�_��
�©�p�b�n�j�h�\�b�a�Z�p�b�y���h�[�j�Z�a�h�\�Z�g�b�y�ª���b�f�_�_�l���i�j�Z�\�h���g�Z���k�m�s�_�k�l�\�h�\�Z�g�b�_�����>�_�e�h���\���l�h�f�����q�l�h��
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�h�[�j�Z�a�h�\�Z�g�b�_���� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�j�b�\�_�^�_�g�g�u�f�� �\�u�r�_�� �h�i�j�_�^�_�e�_�g�b�_�f, �± �w�l�h�� �g�_��
�l�h�e�v�d�h�� �_�^�b�g�u�c�� �i�j�h�p�_�k�k�� �\�h�k�i�b�l�Z�g�b�y�� �b�� �h�[�m�q�_�g�b�y���� �g�h�� �b���j�_�a�m�e�v�l�Z�l �w�l�h�]�h��
�i�j�h�p�_�k�k�Z�� �\�� �\�b�^�_ �i�h�e�m�q�_�g�g�h�]�h�� �h�[�m�q�Z�x�s�b�f�k�y�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h�� �p�_�g�a�Z��
(�k�h�\�h�d�m�i�g�h�k�l�v�� �i�j�b�h�[�j�_�l�Z�_�f�u�o�� �a�g�Z�g�b�c���� �m�f�_�g�b�c���� �g�Z�\�u�d�h�\���� �p�_�g�g�h�k�l�g�u�o��
�m�k�l�Z�g�h�\�h�d���� �h�i�u�l�Z�� �^�_�y�l�_�e�v�g�h�k�l�b�� �b�� �d�h�f�i�_�l�_�g�p�b�b���©�h�i�j�_�^�_�e�_�g�g�u�o�� �h�[�t�_�f�Z�� �b��
�k�e�h�`�g�h�k�l�b�ª)���� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�_�]�h�� �h�� �]�h�l�h�\�g�h�k�l�b�� �\�u�i�m�k�d�g�b�d�Z�� �d�� �\�u�[�h�j�m�� ���\��
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �r�d�h�e�_���� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �l�j�Z�_�d�l�h�j�b�b�� �b��
�h�k�m�s�_�k�l�\�e�_�g�b�x�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �_�k�e�b��
�]�h�\�h�j�b�l�v���h���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���b�e�b���\�u�k�r�_�c���r�d�h�e�_�����B�f�_�y���\���\�b�^�m���w�l�h�l���d�h�g�l�_�d�k�l����
�i�j�h�� �h�[�j�Z�a�h�\�Z�g�b�_�� �]�h�\�h�j�y�l���� �x�j�b�^�b�q�_�k�d�h�_���� �w�d�h�g�h�f�b�q�_�k�d�h�_���� �f�_�^�b�p�b�g�k�d�h�_����
�b�g�`�_�g�_�j�g�h�_���� �i�_�^�Z�]�h�]�b�q�_�k�d�h�_���� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �b�� �l���i���� �G�Z�i�j�b�f�_�j����
�d�h�]�^�Z�� �f�u�� �b�k�i�h�e�v�a�m�_�f�� �i�h�g�y�l�b�_�� �©�i�_�^�Z�]�h�]�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�ª���� �l�h�� �i�h�g�b�f�Z�_�f����
�q�l�h�� �a�^�_�k�v�� �j�_�q�v�� �b�^�_�l�� �h�� �i�h�^�]�h�l�h�\�d�_�� �[�m�^�m�s�_�]�h�� �m�q�b�l�_�e�y���� �_�k�e�b�� �]�h�\�h�j�b�f��
�©�x�j�b�^�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�ª���± �h�� �i�h�^�]�h�l�h�\�d�_�� �[�m�^�m�s�_�]�h�� �x�j�b�k�l�Z�� �b�� �l���i���� �H�l�k�x�^�Z��
�k�e�_�^�m�_�l���� �q�l�h���p�b�n�j�h�\�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_ �± �w�l�h�� �i�h�g�y�l�b�_���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�_��
�h�[�j�Z�a�h�\�Z�g�b�_���� �j�_�a�m�e�v�l�Z�l�h�f�� �d�h�l�h�j�h�]�h�� �y�\�e�y�_�l�k�y�� �i�h�^�]�h�l�h�\�d�Z�� �[�m�^�m�s�_�]�h��
�k�i�_�p�b�Z�e�b�k�l�Z�� �\�� �h�[�e�Z�k�l�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �b�� �j�Z�a�\�b�l�b�y�� �p�b�n�j�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c��
���k�i�_�p�b�Z�e�b�k�l���\���h�[�e�Z�k�l�b���p�b�n�j�h�\�b�a�Z�p�b�b�����d�h�f�i�v�x�l�_�j�b�a�Z�p�b�b���b���l���i������ 

�D�Z�d�� �\�b�^�b�f���� �p�b�n�j�h�\�b�a�Z�p�b�y�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �p�b�n�j�h�\�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_���± �g�_��
�h�^�g�h�� �b�� �l�h�� �`�_���� �H�g�b�� �\�a�Z�b�f�h�k�\�y�a�Z�g�u���� �h�^�g�Z�d�h�� �a�Z�� �g�b�f�b�� �k�l�h�y�l�� �g�_�k�d�h�e�v�d�h�� �j�Z�a�g�u�_��
�k�f�u�k�e�u�� 

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

�<�� �q�_�f�� �h�l�e�b�q�b�_�� �p�b�n�j�h�\�h�]�h�� �h�[�m�q�_�g�b�y�� �h�l�� �l�j�Z�^�b�p�b�h�g�g�h�]�h�"�� �B�k�k�e�_�^�h�\�Z�l�_�e�b��
�>���@�� �i�j�h�\�h�^�y�l�� �b�o�� �k�j�Z�\�g�_�g�b�_�� �i�h�� �^�\�m�f�� �d�j�b�l�_�j�b�y�f���± �m�j�h�\�_�g�v�� �i�j�b�f�_�g�_�g�b�y��
�b�g�n�h�j�f�Z�p�b�h�g�g�h-�d�h�f�i�v�x�l�_�j�g�u�o���l�_�o�g�h�e�h�]�b�c�����B�D�L�����b���n�h�j�f�Z�l���h�[�m�q�_�g�b�y���� 
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�M�j�h�\�g�b�� �i�j�b�f�_�g�_�g�b�y �B�D�L�� �^�_�e�y�l�k�y�� �g�Z�� �g�b�a�d�b�c���� �k�j�_�^�g�b�c�� �b�� �\�u�k�h�d�b�c����
�G�b�a�d�b�c �m�j�h�\�_�g�v�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �k�i�h�g�l�Z�g�g�u�f�� �i�j�b�f�_�g�_�g�b�_�f�� �\ �m�q�_�[�g�h�f��
�i�j�h�p�_�k�k�_�� �h�l�^�_�e�v�g�u�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �k�j�_�^�k�l�\�� �b�e�b�� �g�_�d�h�l�h�j�u�o�� �i�j�h�]�j�Z�f�f�g�u�o��
�k�j�_�^�k�l�\�� ��Word �b�� �^�j���������K�j�_�^�g�b�c �m�j�h�\�_�g�v�� �i�j�_�^�i�h�e�Z�]�Z�_�l�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b��
�m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�g�h�_�� �h�[�m�q�_�g�b�_�� �k�� �r�b�j�h�d�b�f�� �\�g�_�^�j�_�g�b�_�f�� �\�� �m�q�_�[�g�u�c�� �i�j�h�p�_�k�k��
�p�b�n�j�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c�� �b�� �f�m�e�v�l�b�f�_�^�b�c�g�u�o�� �k�j�_�^�k�l�\. �<�u�k�h�d�b�c �m�j�h�\�_�g�v, 
�^�h�i�h�e�g�b�l�_�e�v�g�h�� �d�� �k�j�_�^�g�_�f�m, �\�d�e�x�q�Z�_�l�� �k�b�k�l�_�f�u�� �m�i�j�Z�\�e�_�g�b�y�� �^�b�k�l�Z�g�p�b�h�g�g�u�f��
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�i�j�_�_�f�k�l�\�_�g�g�h�k�l�v�ª�� �>���� �������@���� �K�� �l�_�a�b�k�h�f�� �h�� �l�h�f���� �q�l�h�� �i�h�� �f�_�j�_�� �j�Z�a�\�b�l�b�y�� �k�l�Z�j�h�_��
�h�l�f�b�j�Z�_�l�� �b�� �g�Z�� �k�f�_�g�m�� �i�j�b�o�h�^�b�l�� �g�h�\�h�_, �g�_�� �i�h�k�i�h�j�b�r�v���� �H�^�g�Z�d�h�� �i�h�q�_�f�m�� �Z�\�l�h�j��
�k�q�b�l�Z�_�l�� �g�_�h�[�o�h�^�b�f�u�f�� �h�l�\�_�j�]�Z�l�v�� �i�h�g�y�l�b�_�� �©�i�_�^�Z�]�h�]�b�d�Z�ª�� �b�� �\�\�h�^�b�l�v�� �_�f�m�� �g�Z��
�k�f�_�g�m���^�j�m�]�h�_���± �©�w�e�_�d�l�j�h�g�g�Z�y���i�_�^�Z�]�h�]�b�d�Z�ª�"���D�h�j�j�_�d�l�g�_�_���[�u�e�h���[�u���k�d�Z�a�Z�l�v�����q�l�h��
�j�_�q�v���b�^�_�l���h���i�_�^�Z�]�h�]�b�d�_���\���b�g�n�h�j�f�Z�p�b�h�g�g�h�f�����p�b�n�j�h�\�h�f�����h�[�s�_�k�l�\�_�����Z�g�Z�e�h�]�b�q�g�h��
�l�h�f�m���� �d�Z�d�� �\�� �d�m�j�k�Z�o�� �b�k�l�h�j�b�b�� �i�_�^�Z�]�h�]�b�d�b�� �f�u�� �]�h�\�h�j�b�f���± �i�_�^�Z�]�h�]�b�d�Z�� �\��
�j�Z�[�h�\�e�Z�^�_�e�v�q�_�k�d�h�f���h�[�s�_�k�l�\�_�����n�_�h�^�Z�e�v�g�h�f���h�[�s�_�k�l�\�_���b���l���^�����L�Z�d�h�c���i�h�^�o�h�^�����\�h-
�i�_�j�\�u�o���� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �i�j�b�g�p�b�i�m�� �i�j�_�_�f�k�l�\�_�g�g�h�k�l�b���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �k�h�o�j�Z�g�b�l�v��
�p�_�e�h�k�l�g�h�k�l�v�� �i�_�^�Z�]�h�]�b�d�b�� �d�Z�d�� �g�Z�m�d�b���� �\�h-�\�l�h�j�u�o���� �h�l�d�j�u�\�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�b�� �^�e�y��
�m�q�_�l�Z���h�k�h�[�_�g�g�h�k�l�_�c���h�[�j�Z�a�h�\�Z�g�b�y���\���b�g�n�h�j�f�Z�p�b�h�g�g�h�f���h�[�s�_�k�l�\�_���� 

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

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

�B���g�Z�d�h�g�_�p�����i�h�q�_�f�m���]�h�\�h�j�y���h�[���w�e�_�d�l�j�h�g�g�h�c���i�_�^�Z�]�h�]�b�d�_, �j�_�q�v���b�^�_�l���l�h�e�v�d�h��
�h�[���h�[�m�q�_�g�b�b�"���:���]�^�_���l�_�h�j�b�b���\�h�k�i�b�l�Z�g�b�y�����l�_�h�j�b�b���m�i�j�Z�\�e�_�g�b�y���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f��
�i�j�h�p�_�k�k�h�f�����d�h�l�h�j�u�_���y�\�e�y�x�l�k�y���k�h�k�l�Z�\�g�u�f�b���q�Z�k�l�y�f�b���i�_�^�Z�]�h�]�b�d�b���d�Z�d���g�Z�m�d�b�"�� 

�H�l�\�_�l�� �i�j�h�k�l���� �H�g�� �k�h�k�l�h�b�l�� �\�� �l�h�f���� �q�l�h�� �a�Z�� �i�h�g�y�l�b�_�f�� �©�w�e�_�d�l�j�h�g�g�Z�y��
�i�_�^�Z�]�h�]�b�d�Z�ª�� �k�d�j�u�\�Z�_�l�k�y�� �g�Z�m�q�g�h�_�� �h�i�b�k�Z�g�b�_�� �^�b�k�l�Z�g�p�b�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �b�e�b��
�h�[�m�q�_�g�b�y���\���B�D�L-�g�Z�k�u�s�_�g�g�h�c���k�j�_�^�_�����I�h�w�l�h�f�m���d�h�j�j�_�d�l�g�_�_���[�u�e�h���[�u���]�h�\�h�j�b�l�v���h��
�l�_�h�j�b�b�� �^�b�k�l�Z�g�p�b�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y���� �g�_�� �k�\�h�^�y�� �_�_�� �d�� �g�h�\�h�c���� �©�w�e�_�d�l�j�h�g�g�h�c��
�i�_�^�Z�]�h�]�b�d�_�ª�� 

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

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

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

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

�H�^�g�b�f�� �b�a�� �b�g�g�h�\�Z�p�b�h�g�g�u�o�� �l�j�_�g�^�h�\�� �j�Z�a�\�b�l�b�y�� �l�_�h�j�b�b�� �b�� �i�j�Z�d�l�b�d�b��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z���\���\�u�k�r�_�c���r�d�h�e�_���k�l�Z�g�h�\�b�l�k�y���k�f�_�r�Z�g�g�h�_���h�[�m�q�_�g�b�_ 
(blended learning�������< 2017 �]�h�^�m �f�_�`�^�m�g�Z�j�h�^�g�u�_���w�d�k�i�_�j�l�u���g�Z�a�\�Z�e�b���_�]�h���\���q�b�k�e�_��
�r�_�k�l�b�� �d�e�x�q�_�\�u�o�� �l�j�_�g�^�h�\�� �h�[�j�Z�a�h�\�Z�g�b�y�� �g�Z�� �i�y�l�v�� �[�e�b�`�Z�c�r�b�o�� �e�_�l�� �b�� �h�^�g�b�f�� �b�a��
�\�Z�`�g�_�c�r�b�o�� �^�j�Z�c�\�_�j�h�\�� �Z�d�l�b�\�g�h�c�� �b�g�l�_�]�j�Z�p�b�b�� �k�h�\�j�_�f�_�g�g�u�o�� �d�h�f�i�v�x�l�_�j�g�u�o��
�l�_�o�g�h�e�h�]�b�c���\���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c���i�j�h�p�_�k�k���\�u�k�r�_�c���r�d�h�e�u���>����].  

�L�_�j�f�b�g�� �©�k�f�_�r�Z�g�g�h�_�� �h�[�m�q�_�g�b�_�ª�� �k�l�Z�e�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �\��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �e�b�l�_�j�Z�l�m�j�_�� �k�� �d�h�g�p�Z�� ����-�o�� �]�h�^�h�\�� �O�O�� �k�l�h�e�_�l�b�y���� �H�^�g�Z�d�h��
�l�h�e�v�d�h�� �\�� ���������� �]�h�^�m�� �\�� �d�g�b�]�_�� �D���>�`�� �;�h�g�d�Z�� �[�u�e�h�� �^�Z�g�h�� �h�[�s�_�_�� �h�i�j�_�^�_�e�_�g�b�_����
�d�h�l�h�j�h�_�� �b�k�i�h�e�v�a�m�_�l�k�y�� �f�g�h�]�b�f�b�� �k�h�\�j�_�f�_�g�g�u�f�b�� �m�q�_�g�u�f�b���� �©�k�f�_�r�Z�g�g�h�_��
�h�[�m�q�_�g�b�_ �± �w�l�h���n�h�j�f�Z���h�[�m�q�_�g�b�y�����k�h�\�f�_�s�Z�x�s�Z�y���l�j�Z�^�b�p�b�h�g�g�h�_���h�[�m�q�_�g�b�_ �\���o�h�^�_��
�e�b�q�g�h�]�h�� �h�[�s�_�g�b�y�� ���e�b�p�h�f�� �d�� �e�b�p�m����face-to-face���� �k�� �h�[�m�q�_�g�b�_�f�� �i�h�k�j�_�^�k�l�\�h�f��
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�i�j�b�f�_�g�_�g�b�y�� �d�h�f�i�v�x�l�_�j�g�u�o�� �l�_�o�g�h�e�h�]�b�c�ª�� �>�������� �����@���� �A�^�_�k�v�� �q�_�l�d�h�� �h�[�h�a�g�Z�q�Z�_�l�k�y����
�q�l�h���k�f�_�r�Z�g�g�h�_���h�[�m�q�_�g�b�_���± �w�l�h���n�h�j�f�Z �h�[�m�q�_�g�b�y�����H�^�g�Z�d�h���g�Z�f���i�j�_�^�k�l�Z�\�e�y�_�l�k�y����
�q�l�h�� �h�g�h�� �g�h�k�b�l�� �k�e�b�r�d�h�f�� �h�[�h�[�s�_�g�g�u�c�� �o�Z�j�Z�d�l�_�j���� �i�h�k�d�h�e�v�d�m�� �\�u�^�_�e�_�g�g�u�c��
�i�j�b�a�g�Z�d�� �k�f�_�r�Z�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� ���k�h�\�f�_�s�_�g�b�_�� �l�j�Z�^�b�p�b�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �e�b�p�h�f��
�d���e�b�p�m���k���h�[�m�q�_�g�b�_�f�����i�h�k�j�_�^�k�l�\�h�f���i�j�b�f�_�g�_�g�b�y���d�h�f�i�v�x�l�_�j�g�u�o���l�_�o�g�h�e�h�]�b�c�����g�_��
�i�h�a�\�h�e�y�_�l���h�^�g�h�a�g�Z�q�g�h���k�m�^�b�l�v���h�[���h�k�h�[�_�g�g�h�k�l�y�o���b���f�_�k�l�_���k�f�_�r�Z�g�g�h�]�h���h�[�m�q�_�g�b�y��
�\�� �^�b�^�Z�d�l�b�q�_�k�d�h�c �k�b�k�l�_�f�_���� �<�_�^�v�� �h�[�m�q�_�g�b�_�� �i�h�k�j�_�^�k�l�\�h�f�� �i�j�b�f�_�g�_�g�b�y��
�d�h�f�i�v�x�l�_�j�g�u�o���l�_�o�g�h�e�h�]�b�c���b�f�_�_�l���f�_�k�l�h���b���i�j�b���l�j�Z�^�b�p�b�h�g�g�h�f���h�[�m�q�_�g�b�b���e�b�p�h�f��
�d���e�b�p�m�����d�h�]�^�Z�����g�Z�i�j�b�f�_�j�����i�_�^�Z�]�h�]���b�k�i�h�e�v�a�m�_�l���g�Z���m�q�_�[�g�h�f���a�Z�g�y�l�b�b���l�_���b�e�b���b�g�u�_��
�d�h�f�i�v�x�l�_�j�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� ���i�j�_�a�_�g�l�Z�p�b�b���� �h�[�j�Z�l�g�Z�y�� �k�\�y�a�v�� �k�� �i�j�b�f�_�g�_�g�b�_�f��
�d�h�f�i�v�x�l�_�j�g�u�o�� �k�j�_�^�k�l�\�� �b�� �l���^�������� �b�e�b�� �k�l�m�^�_�g�l�� �\�u�i�h�e�g�y�_�l�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�m�x��
�j�Z�[�h�l�m���k���i�j�b�f�_�g�_�g�b�_�f���b�g�l�_�j�g�_�l-�j�_�k�m�j�k�h�\���b���^�j�� 

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

�B�g�l�_�j�_�k�g�Z�� �l�j�Z�d�l�h�\�d�Z�� �k�f�_�r�Z�g�g�h�]�h�� �h�[�m�q�_�g�b�y���� �^�Z�\�Z�_�f�Z�y�� �[�b�a�g�_�k-
�k�l�j�m�d�l�m�j�Z�f�b���� �L�Z�d���� �©Oxford Group�ª���� �i�j�_�^�k�l�Z�\�e�y�y�� �k�\�h�c�� �h�i�u�l�� �\�g�_�^�j�_�g�b�y��
�k�f�_�r�Z�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �\�� �d�h�j�i�h�j�Z�l�b�\�g�h�f�� �h�[�j�Z�a�h�\�Z�g�b�b���� �i�h�^�q�_�j�d�b�\�Z�_�l���� �q�l�h��
�©�������k�f�_�r�Z�g�g�h�_�� �h�[�m�q�_�g�b�_ �± �w�l�h�� �[�_�k�r�h�\�g�Z�y�� �b�g�l�_�]�j�Z�p�b�y�� �h�g�e�Z�c�g- �b�� �h�n�e�Z�c�g-
�f �_�l�h�^�h�\�� �h�[�m�q�_�g�b�y�ª�� �>�������� ���@���� �:�d�p�_�g�l�� �k�^�_�e�Z�g�� �g�Z�� �l�h�f���� �q�l�h�� �^�Z�g�g�u�_�� �f�_�l�h�^�u�� �g�_��
�h�[�y�a�Z�l�_�e�v�g�h�� �^�h�e�`�g�u�� �[�u�l�v�� �n�h�j�f�Z�e�b�a�h�\�Z�g�u���� �G�_�l�� �_�^�b�g�h�]�h�� �i�h�^�o�h�^�Z�� �d�� �k�h�a�^�Z�g�b�x��
�k�f�_�r�Z�g�g�h�c���i�j�h�]�j�Z�f�f�u���± �d�Z�`�^�Z�y���k�b�l�m�Z�p�b�y���l�j�_�[�m�_�l���b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h���b�a�m�q�_�g�b�y��
�b�� �k�h�a�^�Z�g�b�y�� �g�_�i�h�\�l�h�j�b�f�h�c�� �i�j�h�]�j�Z�f�f�u�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �i�h�k�l�Z�\�e�_�g�g�u�o�� �a�Z�^�Z�q����
�G�Z�f�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y���� �q�l�h�� �Z�d�p�_�g�l�� �g�Z���b�g�l�_�]�j�Z�p�b�b �h�g�e�Z�c�g�� �b�� �h�n�n�e�Z�c�g���f�_�l�h�^�h�\��
�h�[�m�q�_�g�b�y���a�Z�f�_�l�g�h���k�m�`�Z�_�l���i�j�_�^�f�_�l���i�h�g�y�l�b�y���©�k�f�_�r�Z�g�g�h�_���h�[�m�q�_�g�b�_�ª���� 

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



�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

31 
 

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

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

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

�K�f�_�r�Z�g�g�h�_���h�[�m�q�_�g�b�_���f�h�`�_�l���[�u�l�v���j�_�Z�e�b�a�h�\�Z�g�h���\���j�Z�a�e�b�q�g�u�o���\�Z�j�b�Z�g�l�Z�o����
�G�Z�i�j�b�f�_�j�����g�Z���m�j�h�\�g�_���m�q�_�[�g�h�]�h���i�e�Z�g�Z���h�g�h���i�j�_�^�i�h�e�Z�]�Z�_�l�����q�l�h���q�Z�k�l�v���^�b�k�p�b�i�e�b�g��
�m�q�_�[�g�h�]�h�� �i�e�Z�g�Z�� �b�a�m�q�Z�x�l�k�y�� �\�� �h�g�e�Z�c�g-�n�h�j�f�Z�l�_�� ���Z�k�b�g�o�j�h�g�g�h�_�� �^�b�k�l�Z�g�p�b�h�g�g�h�_��
�h�[�m�q�_�g�b�_������ �l���_���� �i�h�e�g�h�k�l�v�x�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h���� �b�k�i�h�e�v�a�m�y�� �\�u�k�l�Z�\�e�_�g�g�u�_�� �b��
�j�_�d�h�f�_�g�^�h�\�Z�g�g�u�_�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�f�� �m�q�_�[�g�u�_�� �h�g�e�Z�c�g-�f�Z�l�_�j�b�Z�e�u�� ���e�_�d�p�b�b����
�a�Z�^�Z�g�b�y�� �d�� �j�Z�a�e�b�q�g�u�f�� �\�b�^�Z�f�� �a�Z�g�y�l�b�c���� �l�_�k�l�u�� �b�� �^�j���������Z�� �^�j�m�]�b�_�� �^�b�k�p�b�i�e�b�g�u���± �\��
�l�j�Z�^�b�p�b�h�g�g�h�f�� �n�h�j�f�Z�l�_���� �>�j�m�]�h�c�� �\�Z�j�b�Z�g�l���± �i�h�g�_�^�_�e�v�g�h�_�� ���q�_�l�g�Z�y���� �g�_�q�_�l�g�Z�y��
�g�_�^�_�e�b�����k�h�q�_�l�Z�g�b�_���\���j�Z�f�d�Z�o���m�q�_�[�g�h�]�h���k�_�f�_�k�l�j�Z���k�b�g�o�j�h�g�g�h�]�h���^�b�k�l�Z�g�p�b�h�g�g�h�]�h��
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ECOLOGIZATION OF GEOGRAPHIC EDUCATION AND FORMING OF 
ECOLOGICAL CULTURE  

 
Keywords: geographical education, geoecology, ecological geography, ecological 

geographical research, ecological culture  
Abstract: In recent years geographical education has undergone great changes. Taking 

into account its significance and current situation, the Concept of the Development of 
Geographical Education in Russia was adopted. It notes that geography forms the concept of 
human activity in interaction with the environment at all levels, and geographical information 
serves as the basis for identifying and solving problems that arise in the process of this 
interaction. This allows us to conclude that one of the features and tasks of modern geographical 
education is its greening, which is the subject of this article. As geography and ecology are now 
closely cooperating, there is a new thread occurring in science. This is geoecology. The article 
reveals the essence of this term and its conceptual basis. One of the main components of a 
human culture is the geographic culture. The geographic culture forms thanks to geographical 
education. Meanwhile, the geographical culture facilitates the formation of the ecological 
culture. The contemporary literature on geography and ecology often discusses the issue of how 
the ecological culture is formed. Methodologists are involved in developing various practical 
extra classes to improve the ecological culture. 

The major method to study the ecology and geography is a geoecological (ecological) 
mapping. The mapping facilitates programs and projects aimed at environment protection. The 
findings of the ecological and geographical researches help create geoecological, landscape and 
ecological maps.  Today researchers are actively developing a unified method for creating such 
maps. The model or the basis of this method should be a landscape map of a territory. This is 
particularly urgent these days; regions create charts of their ecological framework. The article 
�D�O�V�R���U�H�Y�H�D�O�V���W�K�H���H�V�V�H�Q�F�H���D�Q�G���P�H�D�Q�L�Q�J���R�I���D���W�H�U�U�L�W�R�U�\�¶�V���O�D�Q�G�V�F�D�S�H���D�Q�G���H�F�R�O�R�J�L�F�D�O���I�U�D�P�H�Z�R�U�N�����6�X�F�K���D��
complicated system shall be developed by people knowledgeable in geography and ecology. 
Training such specialist is the top priority of the geographical education. 
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�w�d�h�e�h�]�b�_�c�� �i�h�^�j�Z�a�m�f�_�\�Z�_�l�k�y�� �m�o�m�^�r�_�g�b�_�� �m�k�e�h�\�b�c�� �`�b�a�g�b�� �e�x�^�_�c���� �o�h�l�y�� �\��
�g�Z�m�q�g�h�f�� �i�e�Z�g�_�� �h�g�Z�� �y�\�e�y�_�l�k�y�� �[�b�h�e�h�]�b�q�_�k�d�h�c�� �^�b�k�p�b�i�e�b�g�h�c���� �b�a�m�q�Z�x�s�_�c��
�\�e�b�y�g�b�_�� �k�j�_�^�u�� �g�Z�� �`�b�\�u�_�� �h�j�]�Z�g�b�a�f�u�����<�� �r�b�j�h�d�h�f�� �i�h�g�b�f�Z�g�b�b�� �l�_�j�f�b�g 
�©�w�d�h�e�h�]�b�y�ª���h�a�g�Z�q�Z�_�l �m�g�b�\�_�j�k�Z�e�v�g�m�x���g�Z�m�d�m���h���©�k�l�j�m�d�l�m�j�_���i�j�b�j�h�^�u�ª�����b�e�b���g�Z�m�d�m��
�h���\�a�Z�b�f�h�h�l�g�h�r�_�g�b�y�o���q�_�e�h�\�_�d�Z���k���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�h�c���>1�@�����<���i�h�k�e�_�^�g�_�f���k�e�m�q�Z�_��
�y�\�g�h���i�j�h�y�\�e�y�_�l�k�y���k�\�y�a�v���w�d�h�e�h�]�b�b���k���]�_�h�]�j�Z�n�b�_�c���� 

�<�� ����-�_�� �]�h�^�u�� �;�;�� �\�_�d�Z�� �]�_�h�]�j�Z�n�b�q�_�k�d�Z�y�� �g�Z�m�d�Z�� �h�d�Z�a�Z�e�Z�k�v�� �h�q�_�g�v�� �[�e�b�a�d�Z�� �d��
�i�h�g�b�f�Z�g�b�x�� �i�j�b�q�b�g�� �b�� �k�m�s�g�h�k�l�b�� �\�h�a�g�b�d�Z�x�s�b�o�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f���� �A�Z��
�k�q�_�l�� �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �f�_�l�h�^�Z�� �]�_�h�]�j�Z�n�b�y���i�h�a�\�h�e�y�_�l �\�h�a�g�b�d�Z�x�s�b�_��
�w�d�h�e�h�]�b�q�_�k�d�b�_���i�j�h�l�b�\�h�j�_�q�b�y���f�Z�d�k�b�f�Z�e�v�g�h���l�h�q�g�h���m�d�Z�a�Z�l�v �\���i�j�h�k�l�j�Z�g�k�l�\�_�����W�l�h��
�i�h�k�e�m�`�b�e�h�� �h�k�g�h�\�Z�g�b�_�f�� �^�e�y�� �a�Z�j�h�`�^�_�g�b�y�� �\�g�m�l�j�b�� �]�_�h�]�j�Z�n�b�b�� �_�_�� �g�h�\�h�]�h��
�g�Z�i�j�Z�\�e�_�g�b�y���± �]�_�h�w�d�h�e�h�]�b�b���� �L�_�j�f�b�g�� �©�]�_�h�w�d�h�e�h�]�b�y�ª�� �\�\�_�^�_�g�� �\�� �g�Z�m�d�m��
�D�� �L�j�h�e�e�_�f���\������-�o���]�]�����;�;���\�_�d�Z���>2].  

�W�e�_�f�_�g�l�u���w�d�h�e�h�]�b�q�_�k�d�b�o���a�g�Z�g�b�c���i�j�b�k�m�l�k�l�\�h�\�Z�e�b���\���]�_�h�]�j�Z�n�b�b���k���i�_�j�\�u�o��
�^�g�_�c���_�_���a�Z�j�h�`�^�_�g�b�y�����q�l�h���i�h�a�\�h�e�b�e�h���:���=�� �B�k�Z�q�_�g�d�h���m�l�\�_�j�`�^�Z�l�v�����q�l�h���]�_�h�]�j�Z�n�b�y��
�[�u�e�Z�� �w�d�h�e�h�]�b�a�b�j�h�\�Z�g�Z�� �_�s�z�� �\�h�� �\�j�_�f�_�g�Z�� �K�l�j�Z�[�h�g�Z�� �>1�@���� �<�� �j�Z�[�h�l�_��
�©�=�_�h�w�d�h�e�h�]�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�ª�� �Z�d�Z�^�_�f�b�d�� �<���I�� �F�Z�d�k�Z�d�h�\�k�d�b�c�� �h�l�f�_�q�Z�e���� �q�l�h��
�w�d�h�e�h�]�b�a�Z�p�b�y���± �]�e�Z�\�g�h�_�� �g�Z�i�j�Z�\�e�_�g�b�_�� �\�� �j�Z�a�\�b�l�b�b�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c���g�Z�m�d�b����
�d�h�l�h�j�h�_�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �^�Z�e�v�g�_�c�r�_�_�� �j�Z�a�\�b�l�b�_�� �]�_�h�w�d�h�e�h�]�b�b�� �b�� �g�h�\�u�o�� �g�Z�m�q�g�u�o��
�h�[�e�Z�k�l�_�c�� �]�_�h�w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �a�g�Z�g�b�y���� �G�u�g�_�� �w�l�h�� �m�q�b�l�u�\�Z�_�l�k�y�� �i�j�b�� �j�Z�a�j�Z�[�h�l�d�_��
�f�_�l�h�^�b�q�_�k�d�b�o���i�h�k�h�[�b�c���i�h�� �j�Z�a�\�b�l�b�x�� �b�^�_�b���w�d�h�e�h�]�b�a�Z�p�b�b���\���i�j�h�p�_�k�k�_���h�[�m�q�_�g�b�y��
�]�_�h�]�j�Z�n�b�b���>3]. 

�F�_�l�h�^�h�e�h�]�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �<�� �g�Z�m�q�g�h�c�� �b�� �m�q�_�[�g�h�c�� �e�b�l�_�j�Z�l�m�j�_��
�k�m�s�_�k�l�\�m�x�l���j�Z�a�g�u�_���l�j�Z�d�l�h�\�d�b���l�_�j�f�b�g�Z���©�]�_�h�w�d�h�e�h�]�b�y�ª�����:���:�� �Q�b�[�b�e�_�\���k�q�b�l�Z�_�l����
�q�l�h�� �w�d�h�e�h�]�h-�]�_�h�]�j�Z�n�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�� �k�h�^�_�j�`�Z�g�b�x�� �b�� �f�_�l�h�^�Z�f��
�h�k�l�Z�x�l�k�y�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�f�b���� �o�h�l�y�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f���± �w�d�h�e�h�]�b�q�_�k�d�b�f�b�� �>4], 
�h�^�g�Z�d�h �d�h�g�p�_�i�l�m�Z�e�v�g�m�x�� �h�k�g�h�\�m�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �k�h�k�l�Z�\�e�y�_�l�� �f�_�l�h�^�b�q�_�k�d�b�c��
�Z�i�i�Z�j�Z�l���]�_�h�]�j�Z�n�b�b�� 

�G�Z�j�y�^�m�� �k���©�]�_�h�w�d�h�e�h�]�b�_�c�ª �i�j�_�^�e�Z�]�Z�x�l�k�y�� �l�_�j�f�b�g�u�� �©�w�d�h�e�h�]�b�q�_�k�d�Z�y��
�]�_�h�]�j�Z�n�b�y�ª�� �b�� �©�w�d�h�]�j�Z�n�b�y�ª�� �>6�@���� �I�h�� �f�g�_�g�b�x�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� �i�j�_�^�f�_�l�h�f��
�w�d�h�e�h�]�b�q�_�k�d�h�c�� �]�_�h�]�j�Z�n�b�b�� �y�\�e�y�_�l�k�y�� �b�a�m�q�_�g�b�_�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �k�j�_�^�u�� �\�� �p�_�e�y�o��
�j�_�r�_�g�b�y�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f�� �q�_�e�h�\�_�q�_�k�l�\�Z�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �]�m�f�Z�g�b�l�Z�j�g�h�c��
�w�d�h�e�h�]�b�b�� �>7�@���� �F���>�� �:�g�^�j�_�_�\�� �>8] �k�q�b�l�Z�_�l���� �q�l�h�� �^�Z�g�g�Z�y�� �n�h�j�f�m�e�b�j�h�\�d�Z�� �i�j�_�^�f�_�l�Z��
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�w�d�h�e�h�]�b�q�_�k�d�h�c�� �]�_�h�]�j�Z�n�b�b�� �\�Z�`�g�Z�� �^�e�y�� �w�d�h�e�h�]�b�a�Z�p�b�b�� �g�Z�m�q�g�h�]�h�� �a�g�Z�g�b�y�� �b��
�k�l�Z�g�h�\�e�_�g�b�y���\���g�z�f���w�d�h�e�h�]�b�q�_�k�d�h�c���i�Z�j�Z�^�b�]�f�u�� 

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

�N���G�� �F�b�e�v�d�h�\�� �h�i�j�_�^�_�e�y�_�l�� �w�d�h�]�j�Z�n�b�x�� �d�Z�d�� �j�Z�a�^�_�e�� �]�_�h�]�j�Z�n�b�b�� �b��
�e�Z�g�^�r�Z�n�l�h�\�_�^�_�g�b�y���� �Z�� �_�z�� �i�j�_�^�f�_�l �± �d�Z�d�� �h�i�b�k�Z�g�b�_�� �w�d�h�e�h�]�b�q�_�k�d�h�c�� �h�[�k�l�Z�g�h�\�d�b��
�l�_�j�j�b�l�h�j�b�b���� �d�h�l�h�j�Z�y�� �Z�g�Z�e�b�a�b�j�m�_�l�k�y�� �q�_�j�_�a�� �i�j�b�a�f�m�� �i�j�b�j�h�^�g�u�o�� �d�h�f�i�e�_�d�k�h�\����
�I�j�b�� �i�j�h�\�_�^�_�g�b�b�� �w�d�h�e�h�]�h-�]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �l�_�j�f�b�g�u��
�©�]�_�h�w�d�h�e�h�]�b�y�ª���� �©�w�d�h�e�h�]�b�q�_�k�d�Z�y�� �]�_�h�]�j�Z�n�b�y�ª���� �©�w�d�h�]�j�Z�n�b�y�ª�� �i�j�b�f�_�g�y�x�l�k�y�� �d�Z�d��
�k�b�g�h�g�b�f�u�� �^�e�y�� �h�[�h�a�g�Z�q�_�g�b�y�� �j�Z�a�^�_�e�Z�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �g�Z�m�d�b���� �©�b�a�m�q�Z�x�s�_�c��
�w�d�h�e�h�]�b�q�_�k�d�m�x�� �h�[�k�l�Z�g�h�\�d�m�� �e�x�[�h�c�� �l�_�j�j�b�l�h�j�b�b�� �\�� �p�_�e�y�o�� �j�_�r�_�g�b�y��
�w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f�� �]�e�h�[�Z�e�v�g�h�]�h���� �j�_�]�b�h�g�Z�e�v�g�h�]�h���b �e�h�d�Z�e�v�g�u�o�� �m�j�h�\�g�_�c�ª��
[4, 46]. 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�����<�� �k�h�\�j�_�f�_�g�g�u�o�� �m�k�e�h�\�b�y�o��
�]�_�h�]�j�Z�n�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �i�j�b�h�[�j�_�l�Z�_�l�� �[�h�e�v�r�_�_�� �a�g�Z�q�_�g�b�_���� �h�[�_�k�i�_�q�b�\�Z�y��
�n�h�j�f�b�j�h�\�Z�g�b�_�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�u�� �d�Z�d�� �\�Z�`�g�h�c�� �k�h�k�l�Z�\�e�y�x�s�_�c�� �h�[�s�_�c��
�d�m�e�v�l�m�j�u�� �e�b�q�g�h�k�l�b���� �H�l�f�_�l�b�f���� �q�l�h�� �]�_�h�]�j�Z�n�b�y�� �\�� �k�b�k�l�_�f�_�� �h�[�j�Z�a�h�\�Z�g�b�y��
�i�j�_�^�k�l�Z�\�e�y�_�l�� �_�^�b�g�k�l�\�_�g�g�m�x�� �b�g�l�_�]�j�Z�p�b�h�g�g�m�x�� �m�q�_�[�g�m�x�� �^�b�k�p�b�i�e�b�g�m����
�b�a�m�q�Z�x�s�m�x�� �i�j�b�j�h�^�g�u�_���� �d�m�e�v�l�m�j�g�u�_�� �b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�_�� �y�\�e�_�g�b�y�� �\��
�b�o�� �_�^�b�g�k�l�\�_�� �b�� �\�a�Z�b�f�h�k�\�y�a�b���� �I�j�b�� �w�l�h�f�� �m�q�b�l�u�\�Z�_�l�k�y�� �_�^�b�g�k�l�\�h�� �i�j�b�j�h�^�u����
�q�_�e�h�\�_�d�Z���� �_�]�h�� �o�h�a�y�c�k�l�\�_�g�g�h�c�� �b�� �d�m�e�v�l�m�j�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �>9�@���� �<�� �k�b�k�l�_�f�_��
�g�_�i�j�_�j�u�\�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �r�d�h�e�v�g�h�_�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �y�\�e�y�_�l�k�y��
�g�_�d�h�c�� �[�Z�a�h�\�h�c�� �h�k�g�h�\�h�c�����h�l�j�Z�`�Z�x�s�_�c�� �b�^�_�x�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �i�j�b�j�h�^�u�� �b��
�h�[�s�_�k�l�\�Z���d�Z�d���m�k�e�h�\�b�y���m�k�l�h�c�q�b�\�h�]�h���[�_�a�h�i�Z�k�g�h�]�h���f�b�j�Z�����f�g�h�]�h�h�[�j�Z�a�b�y���d�m�e�v�l�m�j����
�f�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �h�[�s�_�g�b�y���� �H�l�� �w�l�h�c�� �h�k�g�h�\�u���� �d�Z�d�� �k�q�b�l�Z�x�l�� �b�k�k�e�_�^�h�\�Z�l�_�e�b���� �\�h��
�f�g�h�]�h�f�� �a�Z�\�b�k�b�l�� �h�[�s�b�c�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �m�j�h�\�_�g�v�� �g�Z�k�_�e�_�g�b�y�� �J�h�k�k�b�b�� �>9]. 
�W�d�h�]�m�f�Z�g�b�k�l�b�q�_�k�d�Z�y�� �b�� �^�m�o�h�\�g�h-�g�j�Z�\�k�l�\�_�g�g�Z�y�� �g�Z�i�j�Z�\�e�_�g�g�h�k�l�v�� �]�_�h�w�d�h�e�h�]�b�b��
�f�h�l�b�\�b�j�m�_�l�� �f�g�h�]�h�h�[�j�Z�a�g�m�x�� �k�h�a�b�^�Z�l�_�e�v�g�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v�� �h�[�m�q�Z�x�s�b�o�k�y�� �b��
�h�i�j�_�^�_�e�y�_�l���k�l�j�Z�l�_�]�b�x���k�h�\�j�_�f�_�g�g�h�]�h���]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y�� 

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

- �]�_�h�]�j�Z�n�b�y�� �j�Z�k�d�j�u�\�Z�_�l�� �l�Z�d�b�_�� �m�g�b�\�_�j�k�Z�e�b�b�� �d�m�e�v�l�m�j�u���� �d�Z�d��
�©�i�j�h�k�l�j�Z�g�k�l�\�h�ª�����©�\�j�_�f�y�ª�����©�q�_�e�h�\�_�d�ª�����©�^�_�y�l�_�e�v�g�h�k�l�v�ª1; 

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

- �]�_�h�]�j�Z�n�b�y���± �_�^�b�g�k�l�\�_�g�g�u�c�� �i�j�_�^�f�_�l�� �f�b�j�h�\�h�a�a�j�_�g�q�_�k�d�h�]�h�� �o�Z�j�Z�d�l�_�j�Z����
�d�h�l�h�j�u�c�� �n�h�j�f�b�j�m�_�l�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �A�_�f�e�_�� �d�Z�d�� �i�e�Z�g�_�l�_�� �e�x�^�_�c���� �k�i�h�k�h�[�g�u�o��
�j�_�Z�e�b�a�h�\�Z�l�v�� �i�j�b�g�p�b�i�� �©�f�u�k�e�b�l�v���± �]�e�h�[�Z�e�v�g�h���� �^�_�c�k�l�\�h�\�Z�l�v���± �e�h�d�Z�e�v�g�h�ª�� �>10, 
261]. 

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

�I�h�� �f�g�_�g�b�x���G���N�� �<�b�g�h�d�m�j�h�\�h�c���� �k�l�Z�g�h�\�e�_�g�b�_�� �]�_�h�w�d�h�e�h�]�b�b��
�h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �g�Z�� �h�k�g�h�\�_�� �i�j�b�g�p�b�i�Z�� �]�Z�j�f�h�g�b�q�g�h�c�� �b�g�l�_�]�j�Z�p�b�b���� �k�h�]�e�Z�k�g�h��
�d�h�l�h�j�h�f�m���]�_�h�]�j�Z�n�b�q�_�k�d�b�_�� �a�g�Z�g�b�y�� �\�� �]�_�h�w�d�h�e�h�]�b�b���k�h�o�j�Z�g�y�l �k�\�h�x�� �k�i�_�p�b�n�b�d�m���� �Z��
�\�� �b�o�� �k�h�^�_�j�`�Z�g�b�b�� �i�j�h�y�\�b�l�k�y �g�_�d�b�c�� �w�d�h�]�m�f�Z�g�h�p�_�g�l�j�b�a�f���� �i�h�a�\�h�e�y�x�s�b�c��
�j�Z�k�d�j�u�l�v�� �h�l�g�h�r�_�g�b�_�� �q�_�e�h�\�_�d�Z�� �\�� �i�j�b�j�h�^�g�h�c�� �b�� �k�h�p�b�Z�e�v�g�h�c�� �k�j�_�^�_���� �K�q�b�l�Z�_�l�k�y����
�]�_�g�_�a�b�k�� �]�_�h�w�d�h�e�h�]�b�b�� �\�� �l�h�� �`�_�� �\�j�_�f�y�� �h�[�t�y�k�g�y�_�l�� �k�l�Z�g�h�\�e�_�g�b�_�� �b��
�]�_�h�w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �k�\�y�a�Z�g�g�h�]�h�� �k�� �i�j�h�g�b�d�g�h�\�_�g�b�_�f��
�w�d�h�]�m�f�Z�g�b�k�l�b�q�_�k�d�b�o�� �b�^�_�c�� �\�� �]�_�h�]�j�Z�n�b�x���� �H�k�g�h�\�g�u�f�b�� �f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�f�b��
�i�h�^�o�h�^�Z�f�b���� �j�_�Z�e�b�a�m�_�f�u�f�b�� �]�_�h�w�d�h�e�h�]�b�q�_�k�d�b�f�� �h�[�j�Z�a�h�\�Z�g�b�_�f���� �y�\�e�y�x�l�k�y��
�e�Z�g�^�r�Z�n�l�g�h-�k�j�_�^�h�\�h�c���� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h-�\�j�_�f�_�g�g�h�c�� �b�� �w�d�h�]�m�f�Z�g�b�k�l�b�q�_�k�d�b�c��
[10]. 

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

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

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

�I�j�b�� �e�Z�g�^�r�Z�n�l�g�h-�k�j�_�^�h�\�h�f�� �i�h�^�o�h�^�_�� �\�� �i�j�h�p�_�k�k�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h��
�h�[�j�Z�a�h�\�Z�g�b�y���b�a�m�q�Z�x�l�k�y �i�h�g�y�l�b�y���� �l�_�j�f�b�g�u���� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �b�a�� �h�[�e�Z�k�l�b��
�w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �e�Z�g�^�r�Z�n�l�h�\�_�^�_�g�b�y���� �e�Z�g�^�r�Z�n�l�g�h�]�h�� �i�e�Z�g�b�j�h�\�Z�g�b�y����
�n�h�j�f�b�j�h�\�Z�g�b�y�� �d�m�e�v�l�m�j�g�u�o�� �e�Z�g�^�r�Z�n�l�h�\�� �>10�@���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f�� �\��
�]�_�h�]�j�Z�n�b�q�_�k�d�h�f�� �h�[�j�Z�a�h�\�Z�g�b�b�� �i�h�y�\�b�e�h�k�v�� �i�h�g�y�l�b�_�� �w�d�h�e�h�]�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�u����
�L�_�j�f�b�g�� �©�w�d�h�e�h�]�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�ª�� �k�l�Z�e�� �r�b�j�h�d�h�� �b�a�\�_�k�l�_�g�� �i�h�k�e�_�� �i�m�[�e�b�d�Z�p�b�b��
�k�l�Z�l�v�b�� �>���K�� �E�b�o�Z�q�_�\�Z �©�W�d�h�e�h�]�b�y�� �d�m�e�v�l�m�j�u�ª�����\�� �d�h�l�h�j�h�c �h�l�f�_�q�Z�e�h�k�v���� �q�l�h��
�w�d�h�e�h�]�b�y���± �w�l�h���\�a�]�e�y�^���g�Z���f�b�j���d�Z�d���g�Z���^�h�f�����i�h�k�d�h�e�v�d�m���i�j�b�j�h�^�Z���± �^�h�f�����\���d�h�l�h�j�h�f��
�`�b�\�_�l�� �q�_�e�h�\�_�d�� �>11�@���� �I�h�� �f�g�_�g�b�x�� �Z�\�l�h�j�Z���� �w�d�h�e�h�]�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z��
�j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �d�Z�d�� �_�^�b�g�k�l�\�h�� �w�d�h�e�h�]�b�q�_�k�d�b�� �j�Z�a�\�b�l�h�]�h�� �k�h�a�g�Z�g�b�y����
�w�f�h�p�b�h�g�Z�e�v�g�h-�i�k�b�o�b�q�_�k�d�b�o�� �k�h�k�l�h�y�g�b�c�� �b�� �g�Z�m�q�g�h�� �h�[�h�k�g�h�\�Z�g�g�h�c�� �\�h�e�_�\�h�c��
�m�l�b�e�b�l�Z�j�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �H�l�g�h�r�_�g�b�_�� �d�� �w�d�h�e�h�]�b�q�_�k�d�b�� �q�b�k�l�h�c��
�h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�_�� �h�l�j�Z�`�Z�_�l�� �k�m�s�g�h�k�l�v�� �q�_�e�h�\�_�d�Z�� �b�� �k�h�k�l�Z�\�e�y�_�l�� �h�k�g�h�\�m��
�w�d�h�e�h�]�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�u���� �I�j�b�� �w�l�h�f�� �w�d�h�e�h�]�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y��
�w�d�h�e�h�]�b�q�_�k�d�h�c�� �h�[�j�Z�a�h�\�Z�g�g�h�k�l�v�x���� �w�d�h�e�h�]�b�q�_�k�d�b�f�� �k�h�a�g�Z�g�b�_�f���� �k�l�j�_�f�e�_�g�b�_�f��
�k�h�o�j�Z�g�b�l�v�� �b�� �m�e�m�q�r�b�l�v�� �]�_�h�]�j�Z�n�b�q�_�k�d�m�x�� �k�j�_�^�m���� �m�f�_�g�b�_�f�� �b�k�i�h�e�v�a�h�\�Z�l�v��
�w�d�h�e�h�]�b�q�_�k�d�b�_�� �a�g�Z�g�b�y�� �g�Z�� �i�j�Z�d�l�b�d�_���� �k�i�h�k�h�[�g�h�k�l�v�x�� �\�b�^�_�l�v�� �k�m�s�_�k�l�\�m�x�s�b�_��
�w�d�h�e�h�]�b�q�_�k�d�b�_���i�j�h�[�e�_�f�u���b���g�Z�o�h�^�b�l�v���h�i�l�b�f�Z�e�v�g�u�_���j�_�r�_�g�b�y�� 

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�f�_�_�l�k�y�� �f�g�h�]�h�� �h�i�j�_�^�_�e�_�g�b�c�� �l�_�j�f�b�g�Z��
�©�w�d�h�e�h�]�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�ª���� �H�g�b���k�o�h�^�y�l�k�y �\�� �h�^�g�h�f���± �w�l�h�� �q�Z�k�l�v��
�h�[�s�_�q�_�e�h�\�_�q�_�k�d�h�c�� �d�m�e�v�l�m�j�u�����^�m�o�h�\�g�h-�g�j�Z�\�k�l�\�_�g�g�Z�y �k�n�_�j�Z��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b���q�_�e�h�\�_�d�Z�����o�Z�j�Z�d�l�_�j�b�a�m�x�s�Z�y���h�k�h�[�_�g�g�h�k�l�b���\�a�Z�b�f�h�^�_�c�k�l�\�b�y��
�k�� �i�j�b�j�h�^�h�c���� �D�Z�d�� �i�j�Z�\�b�e�h���� �w�d�h�e�h�]�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�� �\�d�e�x�q�Z�_�l�� �w�d�h�e�h�]�b�q�_�k�d�h�_��
�k�h�a�g�Z�g�b�_�����w�d�h�e�h�]�b�q�_�k�d�m�x���^�_�y�l�_�e�v�g�h�k�l�v���b���w�d�h�e�h�]�b�q�_�k�d�h�_���h�l�g�h�r�_�g�b�_���>8]. 

�=�e�Z�\�g�u�f�� �f�_�l�h�^�h�f�� �\�k�_�o�� �[�_�a�� �b�k�d�e�x�q�_�g�b�y�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c��
�y�\�e�y�_�l�k�y�� �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�_���� �;�Z�a�h�c�� �b�e�b�� �b�k�o�h�^�g�h�c�� �f�h�^�_�e�v�x�� �e�x�[�h�]�h�� �w�d�h�e�h�]�h-
�]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�e�m�`�b�l�� �k�o�_�f�Z�� �e�Z�g�^�r�Z�n�l�g�h�c�� �k�l�j�m�d�l�m�j�u��
�l�_�j�j�b�l�h�j�b�b�����H�[�u�q�g�h �l�Z�d�h�\�h�c�� �y�\�e�y�_�l�k�y�� �e�Z�g�^�r�Z�n�l�g�Z�y�� �d�Z�j�l�Z���� �g�Z�� �d�h�l�h�j�h�c��
�b�a�h�[�j�Z�`�Z�x�l�k�y�� �i�j�b�j�h�^�g�u�_�� �l�_�j�j�b�l�h�j�b�Z�e�v�g�u�_�� �d�h�f�i�e�_�d�k�u�� �j�Z�a�g�u�o�� �j�Z�g�]�h�\����
�=�e�Z�\�g�u�f�� �i�j�_�b�f�m�s�_�k�l�\�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �e�Z�g�^�r�Z�n�l�g�h�c�� �d�Z�j�l�u�� �\�� �d�Z�q�_�k�l�\�_��
�h�k�g�h�\�u�� �y�\�e�y�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v�� �j�Z�k�k�f�h�l�j�_�g�b�y�� �\�k�_�]�h�� �d�h�f�i�e�_�d�k�Z��
�\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�o�� �b�� �\�a�Z�b�f�h�^�_�c�k�l�\�m�x�s�b�o�� �d�h�f�i�h�g�_�g�l�h�\�� �i�j�b�j�h�^�u�� �>12]. 
�E�h�]�b�q�_�k�d�h�_�� �a�Z�\�_�j�r�_�g�b�_�� �w�d�h�e�h�]�h-�]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z���± �k�h�a�^�Z�g�b�_��
�]�_�h�w�d�h�e�h�]�b�q�_�k�d�b�o�� ���e�Z�g�^�r�Z�n�l�g�h-�w�d�h�e�h�]�b�q�_�k�d�b�o���� �d�Z�j�l�� �k�� �w�d�h�e�h�]�b�q�_�k�d�h�c��
�h�p�_�g�d�h�c���l�_�j�j�b�l�h�j�b�b���� 

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

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

- �\�u�y�\�e�_�g�b�_���w�d�h�e�h�]�b�q�_�k�d�b�o���i�j�h�[�e�_�f���b���h�p�_�g�d�m �k�l�_�i�_�g�b���b�o���h�k�l�j�h�l�u�� 
- �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�_�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f�� �b�� �Z�j�_�Z�e�h�\�� �w�d�h�e�h�]�b�q�_�k�d�b�o��

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

�m�e�m�q�r�_�g�b�x���w�d�h�e�h�]�b�q�_�k�d�h�c���k�b�l�m�Z�p�b�b���>12]. 
�D�j�h�f�_���d�Z�j�l���w�d�h�e�h�]�b�q�_�k�d�b�o���i�j�h�[�e�_�f���b���Z�j�_�Z�e�h�\���w�d�h�e�h�]�b�q�_�k�d�b�o���k�b�l�m�Z�p�b�c����

�k�h�a�^�Z�x�l�k�y�� �d�Z�j�l�u���� �g�Z�� �d�h�l�h�j�u�o�� �b�a�h�[�j�Z�`�Z�_�l�k�y�� �k�h�k�l�h�y�g�b�_�� �h�l�^�_�e�v�g�u�o��
�d�h�f�i�h�g�_�g�l�h�\�� �i�j�b�j�h�^�u�� ���j�_�e�v�_�n�Z���� �\�h�a�^�m�o�Z���� �\�h�^�u���� �i�h�q�\���� �j�Z�k�l�b�l�_�e�v�g�h�k�l�b������
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �j�Z�a�g�u�o�� �\�b�^�h�\�� �a�Z�]�j�y�a�g�_�g�b�c�� �b�� �l���^���� �H�k�h�[�m�x�� �Z�d�l�m�Z�e�v�g�h�k�l�v��
�i�j�b�h�[�j�_�l�Z�x�l�� �i�j�h�]�g�h�a�g�u�_�� �e�Z�g�^�r�Z�n�l�g�h-�w�d�h�e�h�]�b�q�_�k�d�b�_�� �d�Z�j�l�u���� �G�Z�� �h�k�g�h�\�_��
�b�a�m�q�_�g�b�y�� �b�� �h�p�_�g�d�b�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �k�h�k�l�h�y�g�b�y�� �i�j�b�j�h�^�g�u�o�� �d�h�f�i�h�g�_�g�l�h�\�� �b��
�d�h�f�i�e�_�d�k�h�\���� �d�Z�d�� �i�j�Z�\�b�e�h���� �g�Z�� �d�Z�j�l�_�� �\�u�^�_�e�y�x�l�k�y�� �i�h�� �k�l�_�i�_�g�b�� �h�i�Z�k�g�h�k�l�b�� �^�e�y��
�q�_�e�h�\�_�d�Z�� �j�Z�a�g�u�_�� �\�b�^�u�� �w�d�h�e�h�]�b�q�_�k�d�h�c�� �h�[�k�l�Z�g�h�\�d�b���� �©�h�k�l�j�Z�y�ª���� �©�g�Z�i�j�y�`�_�g�g�Z�y�ª����
�©�d�h�g�n�e�b�d�l�g�Z�y�ª�����©�d�j�b�l�b�q�_�k�d�Z�y�ª�����©�d�Z�l�Z�k�l�j�h�n�b�q�_�k�d�Z�y�ª���b���l���^. [4]. 

�<�� �k�\�y�a�b�� �k�� �l�_�f���� �q�l�h�� �w�d�h�e�h�]�b�q�_�k�d�Z�y�� �b�g�n�h�j�f�Z�p�b�y�� �f�g�h�]�h�h�[�j�Z�a�g�Z�� �i�h��
�i�j�h�b�k�o�h�`�^�_�g�b�x�� �b�� �i�h�� �k�h�^�_�j�`�Z�g�b�x���� �m�g�b�\�_�j�k�Z�e�v�g�u�f�� �f�_�l�h�^�h�f�� �_�_�� �Z�g�Z�e�b�a�Z��
�k�e�m�`�b�l�� �w�d�h�e�h�]�b�q�_�k�d�h�_�� �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�_���� �p�_�e�v�� �d�h�l�h�j�h�]�h���± �Z�g�Z�e�b�a��
�w�d�h�e�h�]�b�q�_�k�d�h�c�� �h�[�k�l�Z�g�h�\�d�b�� �b�� �_�z�� �^�b�g�Z�f�b�d�b���� �I�h�� �f�g�_�g�b�x���<���B�� �K�l�m�j�f�Z�g�� 
�w�d�h�e�h�]�b�q�_�k�d�h�_�� �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�_���± �w�l�h�� �©�g�Z�m�d�Z�� �h�� �k�i�h�k�h�[�Z�o�� �k�[�h�j�Z���� �Z�g�Z�e�b�a�Z�� �b��
�d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �b�g�n�h�j�f�Z�p�b�b�� �h�� �k�h�k�l�h�y�g�b�b�� �k�j�_�^�u�� �h�[�b�l�Z�g�b�y��
�q�_�e�h�\�_�d�Z���b�� �^�j�m�]�b�o�� �[�b�h�e�h�]�b�q�_�k�d�b�o�� �\�b�^�h�\���� �l�h�� �_�k�l�v �h�[�� �w�d�h�e�h�]�b�q�_�k�d�h�c��
�h�[�k�l�Z�g�h�\�d�_�ª���>13, 6]. 

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

�L�_�j�f�b�g�u�� �©�w�d�h�e�h�]�b�q�_�k�d�h�_�ª�� �b�� �©�]�_�h�]�j�Z�n�b�q�_�k�d�h�_�ª�� �i�h�� �h�l�g�h�r�_�g�b�x�� �d��
�d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�x�� �i�j�b�f�_�g�y�x�l�k�y�� �d�Z�d�� �k�b�g�h�g�b�f�u���� �q�Z�k�l�b�p�Z�� �©�]�_�h�ª�� �h�a�g�Z�q�Z�_�l��
�m�q�z�l�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h�� �Z�k�i�_�d�l�Z�� �>14�@���� �H�[�t�_�d�l�h�f�� �]�_�h�w�d�h�e�h�]�b�q�_�k�d�h�]�h��
���w�d�h�e�h�]�b�q�_�k�d�h�]�h���� �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y�� �k�e�m�`�Z�l�� �i�j�b�j�h�^�g�u�_�� �d�h�f�i�e�_�d�k�u����
�k�h�k�l�h�y�s�b�_�� �b�a�� �d�h�f�i�h�g�_�g�l�h�\�� �k�� �h�i�j�_�^�_�e�_�g�g�u�f�b�� �k�i�_�p�b�n�b�q�_�k�d�b�f�b��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���� �j�Z�a�e�b�q�g�u�f�� �\�b�^�h�f�� �b�� �b�g�l�_�g�k�b�\�g�h�k�l�v�x�� �Z�g�l�j�h�i�h�]�_�g�g�h�]�h��
�\�h�a�^�_�c�k�l�\�b�y���� �j�Z�a�e�b�q�g�h�c�� �k�l�_�i�_�g�v�x�� �b�a�f�_�g�_�g�b�y���� �k�i�h�k�h�[�g�h�k�l�v�x�� �i�j�h�l�b�\�h�k�l�h�y�l�v��
�Z�g�l�j�h�i�h�]�_�g�g�u�f���g�Z�]�j�m�a�d�Z�f���>15]. 

�K�h�a�^�Z�g�b�_�� �d�h�f�i�e�_�d�k�g�u�o���]�_�h�w�d�h�e�h�]�b�q�_�k�d�b�o���d�Z�j�l���± �i�j�h�p�_�k�k�� �k�e�h�`�g�u�c���� �H�g��
�i�j�_�^�t�y�\�e�y�_�l�� �\�u�k�h�d�b�_�� �l�j�_�[�h�\�Z�g�b�y�� �d�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �[�Z�a�_���� �d�h�l�h�j�Z�y�� �^�h�e�`�g�Z��
�k�h�^�_�j�`�Z�l�v�� �f�Z�l�_�j�b�Z�e�u�� �d�Z�d�� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_�� �l�_�j�j�b�l�h�j�b�x���� �l�Z�d�� �b�� �f�Z�d�k�b�f�Z�e�v�g�h��
�k�h�i�h�k�l�Z�\�b�f�u�_�� �^�j�m�]�� �k�� �^�j�m�]�h�f�� �>16�@���� �<�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u�� �\�g�b�f�Z�g�b�_�� �m�q�_�g�u�o��
�k�d�h�g�p�_�g�l�j�b�j�h�\�Z�g�h�� �g�Z�� �b�a�m�q�_�g�b�b�� �m�j�[�Z�g�b�a�b�j�h�\�Z�g�g�u�o�� �e�Z�g�^�r�Z�n�l�h�\���� �i�j�b�� �w�l�h�f��
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�\�Z�`�g�h�_���f�_�k�l�h���l�Z�d�`�_���h�l�\�h�^�b�l�k�y���w�d�h�e�h�]�h-�]�_�h�]�j�Z�n�b�q�_�k�d�h�f�m���d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�x��
[17]. 

�A�Z�d�e�x�q�_�g�b�_���� �=�_�h�]�j�Z�n�b�y�� �\�k�_�]�^�Z�� �b�f�_�e�Z�� �i�j�b�d�e�Z�^�g�h�c�� �o�Z�j�Z�d�l�_�j���� �W�l�h�� �h�k�h�[�h��
�\�Z�`�g�h�� �\�� �k�\�y�a�b�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �j�Z�a�j�Z�[�h�l�d�b�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �d�Z�j�d�Z�k�Z��
�l�_�j�j�b�l�h�j�b�c�����?�]�h���g�Z�a�u�\�Z�x�l���i�h-�j�Z�a�g�h�f�m���Å���©�i�j�b�j�h�^�g�u�c���d�Z�j�d�Z�k�ª�����©�e�Z�g�^�r�Z�n�l�g�h-
�w�d�h�e�h�]�b�q�_�k�d�b�c�� �d�Z�j�d�Z�k�ª���� �©�i�j�b�j�h�^�g�h-�w�d�h�e�h�]�b�q�_�k�d�b�c�� �d�Z�j�d�Z�k�ª�� �b�� �l���^���� �G�h�� �\�k�_�� �w�l�b��
�g�Z�a�\�Z�g�b�y�� �h�l�j�Z�`�Z�x�l�� �h�^�g�h���± �k�h�o�j�Z�g�_�g�b�_�� �b�� �i�h�^�^�_�j�`�Z�g�b�_�� �m�k�l�h�c�q�b�\�h�k�l�b��
�i�j�b�j�h�^�g�u�o�� �d�h�f�i�e�_�d�k�h�\�� �>18�@���� �I�j�b�� �k�h�a�^�Z�g�b�b�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �d�Z�j�d�Z�k�Z�� �e�x�[�h�c��
�l�_�j�j�b�l�h�j�b�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�b�� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �h�[�j�Z�s�Z�x�l�k�y�� �d�� �e�Z�g�^�r�Z�n�l�g�h-
�w�d�h�e�h�]�b�q�_�k�d�h�f�m���d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�x�� 

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

 
�>�e�y���p�b�l�b�j�h�\�Z�g�b�y�� �J�y�[�h�\�Z�����K���<�������I�j�h�[�e�_�f�Z���i�h�\�u�r�_�g�b�y���w�n�n�_�d�l�b�\�g�h�k�l�b���i�h�^�]�h�l�h�\�d�b��

�h�^�Z�j�_�g�g�u�o�� �r�d�h�e�v�g�b�d�h�\�� �d�� �<�k�_�j�h�k�k�b�c�k�d�h�c�� �h�e�b�f�i�b�Z�^�_�� �i�h�� �b�k�d�m�k�k�l�\�m�� ���F�O�D���� �g�Z�� �i�j�b�f�_�j�_��
�J�_�k�i�m�[�e�b�d�b�� �;�Z�r�d�h�j�l�h�k�l�Z�g�� ���� �K���<���� �J�y�[�h�\�Z�����G���=���� �B�k�d�m�`�b�g�Z�� ���� �I�_�^�Z�]�h�]�b�q�_�k�d�b�c�� �`�m�j�g�Z�e��
�;�Z�r�d�h�j�l�h�k�l�Z�g�Z�����± 2021. �± �‹�����������������± �K��45-61. 
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Keywords: gifted schoolchildren, typology of Olympiad tasks, means of diagnosing the 

level of formation of subject competencies of students. 
Abstract. The annual All-Russian Olympiads are traditionally considered one of the most 

promising areas of work with gifted schoolchildren. Recently, due to insufficiently high scores of 
learners, the Republic of Bashkortostan is not among the leaders among the regions of the 
Russian Federation in this indicator. This situation can be viewed as a marker of the 
effectiveness of the education system in general, as well as existing problems in the effectiveness 
of preparing schoolchildren for events of this level. It became necessary to study the causes and 
determine the main directions of work with gifted schoolchildren. The article provides a 
quantitative and qualitative analysis of the results of the regional stage of the All-Russian 
Olympiad for Schoolchildren in Arts (World art culture) in the Republic of Bashkortostan in 
2020-2021 academic year. The methodological and theoretical approaches to the compilation of 
Olympiad tasks as a means of diagnosing the formation of subject competencies have been 
studied. A quantitative analysis of the results of completing the Olympiad tasks at the regional 
stage revealed the formation of educational, cognitive, information and communication 
competencies among learners in grades 9-11 at the level of 50% - 60%. The lowest level of 
training is noted for research and creative competence, which only 30% of learners of this age 
level possess. The reasons for this situation are associated with the reduction of study time for 
the study of disciplines of the subject area "Art (World art culture)" and their transfer to the 
status of elective subjects. Based on the results obtained, the authors came to the conclusion that 
it is necessary to introduce new approaches to increase the efficiency of training gifted 
schoolchildren in the subject area "Art (World art culture)". 

 
For citing: Ryabova S.V., Iskuzhina N.G. The problem of increasing the efficiency of 

training gifted schoolchildren for the All-Russian �Hlympiad in arts (world art culture) the 
Republic of Bashkortostan experience. Pedagogical journal of Bashkortostan. No. 2(92): 45-61. 
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�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f�� �h�[�e�Z�k�l�y�f�� �b�� �r�d�h�e�v�g�u�f�� �i�j�_�^�f�_�l�Z�f���� �<�� �n�_�\�j�Z�e�_�� ���������� �]�h�^�Z 
�w�l�h�f�m�� �k�h�[�u�l�b�x�� �i�j�_�^�r�_�k�l�\�h�\�Z�e�� �j�_�]�b�h�g�Z�e�v�g�u�c�� �w�l�Z�i���� �Z�� �\�� �g�h�y�[�j�_-�^�_�d�Z�[�j�_�� ����������
�]�h�^�Z���± �f�m�g�b�p�b�i�Z�e�v�g�u�c���� �B�l�h�]�b�� �<�k�_�j�h�k�k�b�c�k�d�h�c�� �h�e�b�f�i�b�Z�^�u�� �_�`�_�]�h�^�g�h��
�k�l�Z�g�h�\�y�l�k�y�� �h�[�t�_�d�l�h�f�� �^�e�y�� �k�h�k�l�Z�\�e�_�g�b�y�� �g�_�h�n�b�p�b�Z�e�v�g�h�]�h�� �j�_�c�l�b�g�]�Z�� �j�_�]�b�h�g�h�\��
�J�h�k�k�b�b���� �d�h�l�h�j�u�c�� �f�h�`�g�h�� �k�q�b�l�Z�l�v�� �h�^�g�b�f�� �b�a�� �i�h�d�Z�a�Z�l�_�e�_�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b��
�j�_�]�b�h�g�Z�e�v�g�h�c�� �k�b�k�l�_�f�u�� �h�[�j�Z�a�h�\�Z�g�b�y�� �\�� �p�_�e�h�f���� �h�l�j�Z�`�Z�x�s�b�f�� �j�_�a�m�e�v�l�Z�l�u��
�h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l�u�� �k�� �h�^�Z�j�_�g�g�u�f�b�� �m�q�_�g�b�d�Z�f�b�� �>���@���� �D�� �l�h�f�m�� �`�_ �i�j�_�^�f�_�l�g�u�_��
�h�e�b�f�i�b�Z�^�u�� �y�\�e�y�x�l�k�y�� �g�_�� �l�h�e�v�d�h�� �h�^�g�b�f�� �b�a�� �k�i�h�k�h�[�h�\�� �\�u�y�\�e�_�g�b�y�� �b�� �i�h�^�^�_�j�`�d�b��
�h�^�Z�j�_�g�g�u�o�� �m�q�Z�s�b�o�k�y���� �g�h�� �b�� �i�e�h�s�Z�^�d�h�c�� �^�e�y�� �Z�i�j�h�[�Z�p�b�b�� �j�Z�a�e�b�q�g�u�o�� �l�b�i�h�\��
�l�\�h�j�q�_�k�d�b�o���b���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���a�Z�^�Z�g�b�c�����J�_�c�l�b�g�]���j�_�]�b�h�g�Z���j�Z�k�k�q�b�l�u�\�Z�_�l�k�y���g�Z��
�h�k�g�h�\�_�� �^�\�m�o�� �i�h�d�Z�a�Z�l�_�e�_�c���± �h�[�s�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �r�d�h�e�v�g�b�d�h�\�� ��-11 �d�e�Z�k�k�h�\ �b��
�h�[�s�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �i�h�[�_�^�b�l�_�e�_�c�� �b�� �i�j�b�a�_�j�h�\�� �g�Z�� �a�Z�d�e�x�q�b�l�_�e�v�g�h�f�� �w�l�Z�i�_��
�<�k�_�j�h�k�k�b�c�k�d�h�c���h�e�b�f�i�b�Z�^�u���i�h���\�k�_�f���i�j�_�^�f�_�l�Z�f���b���h�l�j�Z�`�Z�_�l���q�b�k�e�h���i�h�[�_�^�b�l�_�e�_�c��
�b���i�j�b�a�_�j�h�\���g�Z�����������l�u�k�����r�d�h�e�v�g�b�d�h�\���>�������k��85].  

�>�b�g�Z�f�b�d�Z�� �h�e�b�f�i�b�Z�^�g�h�]�h�� �j�_�c�l�b�g�]�Z�� �J�_�k�i�m�[�e�b�d�b�� �;�Z�r�d�h�j�l�h�k�l�Z�g�� �a�Z��
�i�h�k�e�_�^�g�b�_�������e�_�l���h�i�l�b�f�b�a�f�Z���g�_���\�g�m�r�Z�_�l�����K�\�_�^�_�g�b�y���g�Z���b�g�n�h�j�f�Z�p�b�h�g�g�h�f���k�Z�c�l�_��
�h�[���h�e�b�f�i�b�Z�^�Z�o���b���^�j�m�]�b�o���f�_�j�h�i�j�b�y�l�b�y�o���^�e�y���r�d�h�e�v�g�b�d�h�\��Olimpiada.ru �a�Z�������e�_�l��
(2015-�����������]�]�������i�h�d�Z�a�u�\�Z�x�l�����q�l�h �;�Z�r�d�h�j�l�h�k�l�Z�g�Z���a�Z�g�b�f�Z�_�l���\���k�j�_�^�g�_�f���������f�_�k�l�h��
�b�a���������j�_�]�b�h�g�h�\ �J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b [1]: 

 

2015 2016 2017 2018 2019 
1,15 1,06 0,86 0,71 0,74 

 
�K�l�Z�l�b�k�l�b�d�Z�� �g�Z�� �h�k�g�h�\�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �<�k�_�j�h�k�k�b�c�k�d�h�c�� �h�e�b�f�i�b�Z�^�u��

�r�d�h�e�v�g�b�d�h�\�� �i�j�b�\�h�^�b�l�k�y�� �g�Z�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-�Z�g�Z�e�b�l�b�q�_�k�d�h�f�� �i�h�j�l�Z�e�_��
ActivityEdu���� �<�� ���������� �]�h�^�m�� �;�Z�r�d�h�j�l�h�k�l�Z�g �a�Z�g�b�f�Z�e ������ �f�_�k�l�h�� �b�a�� ������ �j�_�]�b�h�g�h�\�� �k��
�h�[�s�b�f�� �d�h�e�b�q�_�k�l�\�h�f��30 �^�b�i�e�h�f�h�\���g�Z�� �������������� �r�d�h�e�v�g�b�d�h�\�����k�� �b�l�h�]�h�\�u�f��
�j�_�c�l�b�g�]�h�f�� ������������ �M�� �e�b�^�_�j�Z���± �J�_�k�i�m�[�e�b�d�b�� �F�h�j�^�h�\�b�y���± ������������ ���\�l�h�j�h�_�� �f�_�k�l�h�� �\��
�j�_�c�l�b�g�]�_�� �i�h�k�e�_�� �]�� �F�h�k�d�\�u������ �I�h�q�l�b�� �\�k�_�� �j�_�]�b�h�g�u�� �I�j�b�\�h�e�`�k�d�h�]�h�� �n�_�^�_�j�Z�e�v�g�h�]�h��
�h�d�j�m�]�Z�� �b�f�_�x�l�� �^�h�k�l�Z�l�h�q�g�h�� �\�u�k�h�d�b�_�� �j�_�c�l�b�g�]�b���� �J�_�k�i�m�[�e�b�d�Z�� �L�Z�l�Z�j�k�l�Z�g���± 
4 �f�_�k�l�h���� �J�_�k�i�m�[�e�b�d�Z�� �M�^�f�m�j�l�b�y���± 5 �f�_�k�l�h���� �D�b�j�h�\�k�d�Z�y�� �h�[�e�Z�k�l�v���± 7 �f�_�k�l�h����
�J�_�k�i�m�[�e�b�d�Z�� �Q�m�\�Z�r�b�y���± 13 �f�_�k�l�h���� �I�_�j�f�k�d�b�c�� �d�j�Z�c���± 15 �f�_�k�l�h���� �J�_�k�i�m�[�e�b�d�Z��
�F�Z�j�b�c �W�e���± 20 �f�_�k�l�h�����I�_�g�a�_�g�k�d�Z�y���h�[�e�Z�k�l�v���± 22 �f�_�k�l�h�����G�b�`�_�]�h�j�h�^�k�d�Z�y���h�[�e�Z�k�l�v��
�± 26 �f�_�k�l�h���� �M�e�v�y�g�h�\�k�d�Z�y�� �h�[�e�Z�k�l�v���± 37 �f�_�k�l�h���� �L�h�e�v�d�h�� �K�Z�f�Z�j�k�d�Z�y�� �������� �f�_�k�l�h���� �b��
�H�j�_�g�[�m�j�]�k�d�Z�y�����������f�_�k�l�h�����h�d�Z�a�Z�e�b�k�v �g�b�`�_���g�Z�r�_�]�h���j�_�]�b�h�g�Z���>���@���� 

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



�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

48 
 

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

�M�d�Z�a�Z�g�g�Z�y�� �i�j�h�[�e�_�f�Z�� �Z�d�l�m�Z�e�v�g�Z�� �b�� �^�e�y�� �^�j�m�]�b�o�� �j�_�]�b�h�g�h�\�� �J�h�k�k�b�c�k�d�h�c��
�N�_�^�_�j�Z�p�b�b�� �>���� �k��84-85; 4, �k�� �����@���� �<�� �g�Z�m�q�g�u�o�� �i�m�[�e�b�d�Z�p�b�y�o�� �h�l�f�_�q�Z�_�l�k�y���� �q�l�h��
�h�l�e�b�q�b�l�_�e�v�g�h�c�� �h�k�h�[�_�g�g�h�k�l�v�x�� �j�_�]�b�h�g�h�\���� �m�k�i�_�r�g�h�� �\�u�k�l�m�i�Z�x�s�b�o�� �\�� �n�b�g�Z�e�_��
�<�k�H�R���� �y�\�e�y�_�l�k�y�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�Z�y�� �d�h�f�Z�g�^�g�Z�y�� �j�Z�[�h�l�Z�� �k��
�\�u�k�h�d�h�f�h�l�b�\�b�j�h�\�Z�g�g�u�f�b�� �b�� �h�^�Z�j�_�g�g�u�f�b�� �h�[�m�q�Z�x�s�b�f�b�k�y�����j�Z�a�j�Z�[�h�l�d�Z�� �g�Z�m�q�g�h-
�f�_�l�h�^�b�q�_�k�d�h�]�h�� �h�[�_�k�i�_�q�_�g�b�y�� �f�_�j�h�i�j�b�y�l�b�c�� �i�h�� �j�Z�a�\�b�l�b�x�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o�� �b��
�l�\�h�j�q�_�k�d�b�o�� �k�i�h�k�h�[�g�h�k�l�_�c�� �m�q�Z�s�b�o�k�y�� �>���� �k�� 85; 5, �k���������@���� �<�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u��
�F�b�g�b�k�l�_�j�k�l�\�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �g�Z�m�d�b�� �J�_�k�i�m�[�e�b�d�b���;�h�r�d�h�j�l�h�k�l�Z�g���m�^�_�e�y�_�l��
�[�h�e�v�r�h�_�� �\�g�b�f�Z�g�b�_�� �w�l�h�f�m�� �g�Z�i�j�Z�\�e�_�g�b�x���� �K�h�a�^�Z�g�� �J�_�]�b�h�g�Z�e�v�g�u�c�� �p�_�g�l�j��
�\�u�y�\�e�_�g�b�y���� �i�h�^�^�_�j�`�d�b�� �b�� �j�Z�a�\�b�l�b�y�� �k�i�h�k�h�[�g�h�k�l�_�c�� �b�� �l�Z�e�Z�g�l�h�\�� �m�� �^�_�l�_�c�� �b��
�f�h�e�h�^�_�`�b�� �J�_�k�i�m�[�e�b�d�b�� �;�Z�r�d�h�j�l�h�k�l�Z�g�� �©�:�\�j�h�j�Z�ª���� �d�h�l�h�j�u�c�� �h�[�_�k�i�_�q�b�\�Z�_�l��
�g�Z�m�q�g�h-�f�_�l�h�^�b�q�_�k�d�h�_���� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�b�g�n�h�j�f�Z�p�b�h�g�g�h�_ �k�h�i�j�h�\�h�`�^�_�g�b�_��
�<�k�H�R���� �^�j�m�]�b�o�� �h�e�b�f�i�b�Z�^�� �b�� �d�h�g�d�m�j�k�h�\���� �i�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�b�q�_�k�d�h�_��
�k�h�i�j�h�\�h�`�^�_�g�b�_���h�^�Z�j�_�g�g�u�o���^�_�l�_�c���b���l���i�� 

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

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

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

 
�L�Z�[�e�b�p�Z���������J�Z�k�i�j�_�^�_�e�_�g�b�_���m�q�Z�k�l�g�b�d�h�\���j�_�]�b�h�g�Z�e�v�g�h�]�h���w�l�Z�i�Z 

 �<�k�_�j�h�k�k�b�c�k�d�h�c���h�e�b�f�i�b�Z�^�u���i�h���b�k�d�m�k�k�l�\�m�����F�O�D���� 
�\���J�_�k�i�m�[�e�b�d�_���;�Z�r�d�h�j�l�h�k�l�Z�g���\����������-�����������m�q�����]�h�^�m���� 

�i�h���\�h�a�j�Z�k�l�g�u�f���k�l�m�i�_�g�y�f�� 
�<�h�a�j�Z�k�l�g�Z�y���k�l�m�i�_�g�v �D�h�e�b�q�_�k�l�\�h���m�q�Z�k�l�g�b�d�h�\ 

�����d�e�Z�k�k 37 

�������d�e�Z�k�k 37 

�������d�e�Z�k�k 73 
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�H�[�s�_�_���d�h�e�b�q�_�k�l�\�h���m�q�Z�k�l�g�b�d�h�\ 147 

 
�J�_�]�b�h�g�Z�e�v�g�u�c���w�l�Z�i���\���d�Z�`�^�h�f���d�e�Z�k�k�_���\�d�e�x�q�Z�e���\�u�i�h�e�g�_�g�b�_���k�_�f�b���a�Z�^�Z�g�b�c��

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

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

�k�l�m�i�_�g�v�� 
���d�e�Z�k�k�� 

�‹  
�a�Z�^�Z�g�b�y 

�H�[�s�_�_�� 
�d�h�e�b�q�_�k�l�\�h�� 

�[�Z�e�e�h�\ 

�G�b�a�d�b�c�� 
�m�j�h�\�_�g�v 
���[�Z�e�e�u�� 

�K�j�_�^�g�b�c��
�m�j�h�\�_�g�v 
���[�Z�e�e�u�� 

�<�u�k�h�d�b�c��
�m�j�h�\�_�g�v 
���[�Z�e�e�u�� 

�����d�e�Z�k�k 1 44 �^�h������ 22-30 31-44 

2 26 �^�h������ 13-18 19-26 

3 33 �^�h������ 17-23 24-33 

4 48 �^�h������ 24-33 34-48 

5 70 �^�h������ 35-48 49-70 

6 36 �^�h������ 18-25 26-36 

7 43 �^�h������ 22-30 31-43 

�������d�e�Z�k�k 1 50 �^�h������ 25-35 36-50 

2 29 �^�h������ 15-20 21-29 

3 10 �^�h������ 6-7 8-10 

4 48 �^�h������ 24-33 34-48 

5 22 �^�h������ 12-15 16-22 

6 62 �^�h������ 31-43 44-62 

7 77 �^�h������ 38-53 54-77 

�������d�e�Z�k�k 1 49 �^�h������ 25-34 35-49 

2 22 �^�h������ 11-15 16-22 

3 21 �^�h������ 11-14 15-21 

4 57 �^�h������ 29-39 40-57 

5 25 �^�h������ 13-17 18-25 

6 50 �^�h������ 25-34 35-50 
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7 76 �^�h������ 39-52 53-76 

 
�I�h�� �d�h�e�b�q�_�k�l�\�m�� �i�h�e�m�q�_�g�g�u�o�� �[�Z�e�e�h�\�� �a�Z�� �d�Z�`�^�h�_�� �a�Z�^�Z�g�b�_�� �\�k�_�� �m�q�Z�k�l�g�b�d�b��

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

 
�L�Z�[�e�b�p�Z���������J�_�a�m�e�v�l�Z�l�u���\�u�i�h�e�g�_�g�b�y���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�c�� 

�m�q�Z�s�b�f�b�k�y���i�h���\�h�a�j�Z�k�l�g�u�f���k�l�m�i�_�g�y�f 
 

�<�h�a�j�Z�k�l�g�Z�y���k�l�m�i�_�g�v��
���d�e�Z�k�k�� 

�‹  
�a�Z�^�Z�g�b�y 

�G�b�a�d�b�c  
�m�j�h�\�_�g�v 

 

�K�j�_�^�g�b�c�� 
�m�j�h�\�_�g�v 

 

�<�u�k�h�d�b�c�� 
�m�j�h�\�_�g�v 

 
�D�h�e-�\�h��

�q�_�e�� 
%  �D�h�e-�\�h��

�q�_�e�� 
%  �D�h�e-�\�h��

�q�_�e�� 
%  

�����d�e�Z�k�k 1 16 43 18 49 3 8 

2 6 17 22 59 9 24 

3 14 38 19 51 4 11 

4 32 86 4 11 1 3 

5 19 52 12 32 6 16 

6 23 63 12 32 2 5 

7 35 95 2 5 0 0 

�������d�e�Z�k�k 1 17 46 13 35 7 19 

2 37 100 0 0 0 0 

3 31 84 3 8 3 8 

4 37 100 0 0 0 0 

5 1 2 11 30 25 68 

6 18 48 11 30 8 22 

7 25 66 9 24 3 10 

�������d�e�Z�k�k 1 48 66 19 26 6 8 

2 63 86 10 14 0 0 

3 58 80 14 19 1 1 

4 18 24 23 32 32 44 
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5 46 63 26 36 1 1 

6 54  74 10 14 9 12 

7 72 99 1 1 0 0 

 
�D�Z�q�_�k�l�\�_�g�g�u�f�� �b�g�k�l�j�m�f�_�g�l�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�[�e�_�f�u�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

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

�L�Z�[�e�b�p�Z���������<�u�i�h�e�g�_�g�b�_���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�c���j�_�]�b�h�g�Z�e�v�g�h�]�h���w�l�Z�i�Z�� 
�<�k�_�j�h�k�k�b�c�k�d�h�c���h�e�b�f�i�b�Z�^�u���r�d�h�e�v�g�b�d�h�\���i�h���B�k�d�m�k�k�l�\�m�����F�O�D�� 

 

�D�e�Z�k
�k 

�D�h�e-
�\�h��

�m�q�Z�k�l
�g�b�d�h

�\ 

�D�h�e�b�q�_�k�l�\�h���m�q�Z�k�l�g�b�d�h�\�����d�h�l�h�j�u�_���g�_��
�\�u�i�h�e�g�b�e�b���a�Z�^�Z�g�b�_ 
�l�_�h�j�_�l�b�q�_�k�d�h�]�h���l�m�j�Z 

���i�h���d�Z�`�^�h�f�m���a�Z�^�Z�g�b�x�� 

�D�h�e�b�q�_�k�l�\�h���m�q�Z�k�l�g�b�d�h�\�����d�h�l�h�j�u�_��
�g�Z�[�j�Z�e�b���f�Z�d�k�b�f�Z�e�v�g�h�_ 

�d�h�e�b�q�_�k�l�\�h���[�Z�e�e�h�\ 
���i�h���d�Z�`�^�h�f�m���a�Z�^�Z�g�b�x�� 

1 2 3 4 5 6 7 1 2 3 4 5 6 7 
9 37 00 0 00 00 00 00 44 00 00 00 00 00 00 00 
10 37 00 21 33 32 00 00 00 00 0 0 00 00 00 00 00 
11 73 00 87 1 00 22 55 66 00 00 00 00 00 00 00 

�B�L�H
�=�H 147 00 88 4 22 22 55 110 00 00 00 00 00 00 00 

 
�:�g�Z�e�b�a�m���k�h�^�_�j�`�Z�g�b�y���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�c���i�h���F�O�D���m�^�_�e�y�x�l���\�g�b�f�Z�g�b�_��

�f�g�h�]�b�_���k�i�_�p�b�Z�e�b�k�l�u�����>���K�� �<�Z�k�b�e�b�g�h�c �i�j�h�\�_�^�_�g���Z�g�Z�e�b�a���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�c��
�i�h�� �F�O�D�� �a�Z�� ��������-���������� �]�]�����b�� �i�j�_�^�e�h�`�_�g�Z �b�o�� �l�b�i�h�e�h�]�b�y [6, �k����54-�����@���� �H�g�Z��
�\�u�^�_�e�y�_�l���l�_�k�l�h�\�u�_���a�Z�^�Z�g�b�y���g�Z���]�j�m�i�i�b�j�h�\�d�m���o�m�^�h�`�_�k�l�\�_�g�g�u�o���i�j�h�b�a�\�_�^�_�g�b�c���b��
�k�h�k�l�Z�\�e�_�g�b�_���k�f�u�k�e�h�\�u�o���j�y�^�h�\�����g�Z���k�h�h�l�g�_�k�_�g�b�_���b�g�n�h�j�f�Z�p�b�b�����Z�e�v�l�_�j�g�Z�l�b�\�g�u�_��
�a�Z�^�Z�g�b�y�� �g�Z�� �\�u�[�h�j�� �i�j�Z�\�b�e�v�g�h�]�h�� �m�l�\�_�j�`�^�_�g�b�y���� �Z�� �l�Z�d�`�_�� �l�\�h�j�q�_�k�d�b�_�� �a�Z�^�Z�g�b�y��
���j�Z�k�k�m�`�^�_�g�b�y�����j�_�d�e�Z�f�g�u�c���l�_�d�k�l�����i�j�h�_�d�l���\�u�k�l�Z�\�d�b�����g�Z�i�b�k�Z�g�b�_���w�k�k�_���b���l���i���������<�k�_��
�\�u�^�_�e�_�g�g�u�_�� �l�b�i�u�� �a�Z�^�Z�g�b�c�� �\�� �h�k�g�h�\�g�h�f �h�j�b�_�g�l�b�j�h�\�Z�g�u�� �g�Z�� �i�j�_�^�f�_�l�g�h�_��
�k�h�^�_�j�`�Z�g�b�_���F�O�D���b���i�h�a�g�Z�\�Z�l�_�e�v�g�u�_���m�q�_�[�g�u�_���^�_�c�k�l�\�b�y���j�Z�a�g�h�]�h���l�b�i�Z���� 

�G���=�� �D�m�i�j�b�g�Z���� �b�k�k�e�_�^�m�y�� �\�h�i�j�h�k�u�� �^�b�Z�]�g�h�k�l�b�d�b�� �^�_�l�k�d�h�c�� �h�^�Z�j�_�g�g�h�k�l�b�� �g�Z��
�h�k�g�h�\�_�� �h�e�b�f�i�b�Z�^�g�u�o�� �a�Z�^�Z�g�b�c�� �a�Z�� �l�h�l�� �`�_�� �i�_�j�b�h�^, �\�u�^�_�e�b�e�Z �l�j�b�� �l�b�i�Z�� �a�Z�^�Z�g�b�c��
�i�h�� �k�h�^�_�j�`�Z�g�b�x���± �b�g�n�h�j�f�Z�l�b�\�g�u�_���� �Z�g�Z�e�b�l�b�q�_�k�d�b�_�� �b�� �l�\�h�j�q�_�k�d�b�_���� �L�j�_�l�b�c�� �l�b�i��
�i�j�_�^�k�l�Z�\�e�_�g�� �g�Z�b�[�h�e�_�_�� �k�e�h�`�g�u�f�b�� �a�Z�^�Z�g�b�y�f�b�� �l�\�h�j�q�_�k�d�h�]�h�� �o�Z�j�Z�d�l�_�j�Z����
�y�\�e�y�x�s�b�f�b�k�y�� �f�Z�j�d�_�j�Z�f�b�� �k�i�h�k�h�[�g�h�k�l�_�c�� �m�q�Z�s�b�o�k�y�� �d�� �h�k�f�u�k�e�_�g�b�x��
�\�a�Z�b�f�h�k�\�y�a�_�c�� �f�_�`�^�m�� �o�m�^�h�`�_�k�l�\�_�g�g�u�f�b�� �i�j�h�b�a�\�_�^�_�g�b�y�f�b���� �`�Z�g�j�Z�f�b���� �\�b�^�Z�f�b��
�b�k�d�m�k�k�l�\�Z���� �d�� �i�h�g�b�f�Z�g�b�x�� �k�h�^�_�j�`�Z�g�b�c�� �i�j�h�b�a�\�_�^�_�g�b�c�� �b�k�d�m�k�k�l�\�Z�� �d�Z�d�� �g�h�k�b�l�_�e�_�c��
�g�j�Z�\�k�l�\�_�g�g�u�o�� �p�_�g�g�h�k�l�_�c�� �b�� �b�^�_�Z�e�h�\�� �i�j�h�r�e�h�]�h�� �b �k�h�\�j�_�f�_�g�g�h�k�l�b���� �K�x�^�Z��
�\�d�e�x�q�_�g�u�� �a�Z�^�Z�g�b�y���� �l�j�_�[�m�x�s�b�_�� �j�Z�k�d�j�u�l�b�y�� �k�\�y�a�b�� �f�_�`�^�m�� �y�\�e�_�g�b�y�f�b��
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�o�m�^�h�`�_�k�l�\�_�g�g�h�c�� �d�m�e�v�l�m�j�u�� �b�� �\�g�m�l�j�_�g�g�b�f�� �f�b�j�h�f�� �m�q�_�g�b�d�Z���� �\�u�y�\�e�y�x�s�b�_�� �_�]�h��
�k�i�h�k�h�[�g�h�k�l�b���d���o�m�^�h�`�_�k�l�\�_�g�g�h-�d�j�b�l�b�q�_�k�d�h�f�m���l�\�h�j�q�_�k�l�\�m��[7, �k����123]. 

�< �i�h�k�e�_�^�g�b�_���]�h�^�u�����i�h���f�g�_�g�b�x���?���K�� �F�_�^�d�h�\�h�c�����l�b�i�h�e�h�]�b�y���h�e�b�f�i�b�Z�^�g�u�o��
�a�Z�^�Z�g�b�c���b�a�f�_�g�b�e�Z�k�v�����b���w�l�h���k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h���k�f�_�g�_���i�h�^�o�h�^�h�\���d���i�j�_�^�f�_�l�g�h�f�m��
�k�h�^�_�j�`�Z�g�b�x�� �b�� �f�_�l�h�^�b�d�_�� �i�j�_�i�h�^�Z�\�Z�g�b�y�� �F�O�D�� �k�� �i�_�j�_�g�_�k�_�g�b�_�f�� �Z�d�p�_�g�l�h�\�� �g�Z��
�^�_�y�l�_�e�v�g�h�k�l�g�u�_�� �h�k�g�h�\�u�� �h�[�m�q�_�g�b�y���± �h�[�m�q�_�g�b�_�� �f�_�l�h�^�Z�f�b�� �Z�g�Z�e�b�a�Z�� �>�������k��159]. 
�H�g�Z�� �\�b�^�b�l�� �i�e�x�k�u�� �\�� �l�h�f���� �q�l�h�� �\�� �a�Z�^�Z�g�b�y�o�� �i�j�_�^�e�Z�]�Z�x�l�k�y�� �\�k�_�� �\�b�^�u��
�o�m�^�h�`�_�k�l�\�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�j�h�b�a�\�_�^�_�g�b�c�� �b�k�d�m�k�k�l�\�Z�� �i�j�b�f�_�g�b�l�_�e�v�g�h�� �d��
�g�_�b�a�\�_�k�l�g�u�f�� �m�q�Z�s�b�f�k�y�� �Z�j�l�_�n�Z�d�l�Z�f���b�k�d�m�k�k�l�\�Z���± �k�j�Z�\�g�b�l�_�e�v�g�h-�b�k�l�h�j�b�q�_�k�d�b�c����
�k�j�Z�\�g�b�l�_�e�v�g�h-�k�h�i�h�k�l�Z�\�b�l�_�e�v�g�u�c���� �n�h�j�f�Z�e�v�g�u�c���� �b�d�h�g�h�e�h�]�b�q�_�k�d�b�c�� �b�� �l���i�� �<�k�_��
�l�b�i�u�� �o�m�^�h�`�_�k�l�\�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �f�h�`�g�h�� �h�l�g�_�k�l�b�� �d�� �e�h�]�b�q�_�k�d�b�f�� �m�q�_�[�g�u�f��
�^�_�c�k�l�\�b�y�f���� �G�h�� �_�k�e�b �w�l�h�� �i�j�b�f�_�g�y�_�l�k�y�� �d�� �g�_�b�a�\�_�k�l�g�u�f�� �o�m�^�h�`�_�k�l�\�_�g�g�u�f��
�h�[�t�_�d�l�Z�f���� �l�h�� �^�e�y�� �m�q�Z�s�b�o�k�y�� �^�Z�g�g�h�_�� �m�q�_�[�g�h�_�� �^�_�c�k�l�\�b�_�� �i�j�_�\�j�Z�s�Z�_�l�k�y�� �\��
�i�j�h�[�e�_�f�m�� �b�� �k�l�Z�g�h�\�b�l�k�y�� �i�h�� �l�b�i�m�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�f���� �?���K�� �F�_�^�d�h�\�Z�� �h�l�f�_�q�Z�_�l����
�q�l�h�� �g�b���\�� �h�^�g�h�f�� �b�a�� �i�j�_�^�e�Z�]�Z�_�f�u�o�� �m�q�_�[�g�b�d�h�\�� �i�h�� �F�O�D�� �g�_�l�� �f�_�l�h�^�b�d�b��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�]�h�� �i�j�h�\�_�^�_�g�b�y�� �o�m�^�h�`�_�k�l�\�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �^�e�y�� �m�q�Z�s�b�o�k�y�� �>���� �k�� 
�������@���� �K�e�_�^�h�\�Z�l�_�e�v�g�h���� �w�l�h�� �k�l�Z�g�h�\�b�l�k�y�� �h�^�g�h�c�� �b�a�� �a�Z�^�Z�q�� �m�q�b�l�_�e�y�� �i�j�b�� �i�h�^�]�h�l�h�\�d�_��
�r�d�h�e�v�g�b�d�h�\���d���h�e�b�f�i�b�Z�^�_�� 

�<�� �h�[�h�[�s�Z�x�s�_�c�� �j�Z�[�h�l�_�� �<���<�� �D�m�a�g�_�p�h�\�h�c�� �i�j�b�\�h�^�b�l�k�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y��
�h�e�b�f�i�b�Z�^�g�u�o�� �a�Z�^�Z�g�b�c�� �b�� �h�l�f�_�q�Z�_�l�k�y���� �q�l�h�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �\�l�h�j�h�]�h�� �l�b�i�Z��
�a�Z�^�Z�g�b�c�� �©�l�j�_�[�m�_�l�k�y�� �\�e�Z�^�_�g�b�_�� �b�k�d�m�k�k�l�\�h�\�_�^�q�_�k�d�h�c�� �l�_�j�f�b�g�h�e�h�]�b�_�c�ª���� �Z��
�©�q�_�l�\�_�j�l�u�c�� �l�b�i�� �a�Z�^�Z�g�b�c�� �\�u�y�\�e�y�_�l�� �d�h�f�i�_�l�_�g�p�b�x�� �i�j�h�\�_�^�_�g�b�y�� �k�j�Z�\�g�b�l�_�e�v�g�h-
�k�h�i�h�k�l�Z�\�b�l�_�e�v�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�j�h�b�a�\�_�^�_�g�b�c�� �b�k�d�m�k�k�l�\�� �a�Z�^�Z�g�g�h�]�h�� �j�y�^�Z�� �k�� �m�q�_�l�h�f��
�k�i�_�p�b�n�b�q�_�k�d�b�o���k�j�_�^�k�l�\���\�u�j�Z�a�b�l�_�e�v�g�h�k�l�b���d�Z�`�^�h�]�h���\�b�^�Z���b�k�d�m�k�k�l�\�ª���>�������k��77]. 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �f�h�`�g�h�� �d�h�g�k�l�Z�l�b�j�h�\�Z�l�v���� �q�l�h�� �a�Z�� �i�h�k�e�_�^�g�b�_�� ���� �]�h�^�Z��
�i�j�h�b�a�h�r�e�Z���k�f�_�g�Z���i�Z�j�Z�^�b�]�f�u���k�h�^�_�j�`�Z�g�b�y���b���l�b�i�h�e�h�]�b�b���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�c��
�i�h�� �F�O�D�� �h�l���d�m�e�v�l�m�j�g�h-�b�k�l�h�j�b�q�_�k�d�h�c�� ���l�_�h�j�_�l�b�q�_�k�d�h�c���� �d�� �i�j�Z�d�l�b�d�h-
�h�j�b�_�g�l�b�j�h�\�Z�g�g�h�c�� �b�� �^�_�y�l�_�e�v�g�h�k�l�g�h�c�� ���b�k�d�m�k�k�l�\�h�\�_�^�q�_�k�d�h�c������ �W�l�h�l�� �i�j�h�p�_�k�k��
�^�h�e�`�_�g�� �k�l�Z�l�v�� �h�[�t�_�d�l�h�f�� �k�i�_�p�b�Z�e�v�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�_�^�Z�]�h�]�h�\�� �b�� �f�_�l�h�^�b�k�l�h�\�� 
�g�_���y�\�e�y�_�l�k�y���i�j�_�^�f�_�l�h�f���^�Z�g�g�h�c���k�l�Z�l�v�b�����G�h���\���p�_�e�h�f���f�h�`�g�h���k�h�]�e�Z�k�b�l�v�k�y���k���l�_�f����
�q�l�h���\�g�_�^�j�_�g�b�_���\���i�h�k�e�_�^�g�b�_�������]�h�^�Z���^�_�y�l�_�e�v�g�h�k�l�g�h�]�h���i�h�^�o�h�^�Z���\���h�[�m�q�_�g�b�b���F�O�D��
�b�� �b�a�f�_�g�_�g�b�_�� �h�e�b�f�i�b�Z�^�g�u�o�� �a�Z�^�Z�g�b�c�� �k�e�_�^�m�_�l�� �h�p�_�g�b�l�v�� �i�h�e�h�`�b�l�_�e�v�g�h�� �\��
�k�h�\�j�_�f�_�g�g�u�o���m�k�e�h�\�b�y�o���j�_�Z�e�b�a�Z�p�b�b���i�j�_�^�f�_�l�g�h�c���h�[�e�Z�k�l�b���©�B�k�d�m�k�k�l�\�h�����F�O�D���ª����
�I�Z�j�Z�e�e�_�e�v�g�h�� �k�� �w�l�b�f�� �\�� �k�b�k�l�_�f�_�� �h�k�g�h�\�g�h�]�h�� �b�� �h�[�s�_�]�h�� �k�j�_�^�g�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y��
�i�j�h�b�k�o�h�^�b�l�� �k�h�d�j�Z�s�_�g�b�_�� �m�q�_�[�g�h�]�h�� �\�j�_�f�_�g�b�� �g�Z�� �b�a�m�q�_�g�b�_�� �f�b�j�h�\�h�c��
�o�m�^�h�`�_�k�l�\�_�g�g�h�c�� �d�m�e�v�l�m�j�u���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �k�h�d�j�Z�s�_�g�b�x�� �h�[�t�_�f�Z�� �i�j�_�^�f�_�l�g�u�o��
�a�g�Z�g�b�c�� �m�� �h�[�m�q�Z�x�s�b�o�k�y�� �b�� �k�g�b�`�_�g�b�x�� �[�Z�e�e�h�\�� �g�Z�� �h�e�b�f�i�b�Z�^�_�� �i�h�� �w�l�h�f�m��
�i�h�d�Z�a�Z�l�_�e�x���� �>�_�y�l�_�e�v�g�h�k�l�g�u�c�� �i�h�^�o�h�^�� �i�h�a�\�h�e�y�_�l�� �d�h�f�i�_�g�k�b�j�h�\�Z�l�v�� �g�_�^�h�k�l�Z�l�h�d��
�i�j�_�^�f�_�l�g�u�o�� �a�g�Z�g�b�c�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �m�f�_�g�b�c�� �i�h�� �b�a�m�q�_�g�b�x�� �i�j�h�b�a�\�_�^�_�g�b�c��
�b�k�d�m�k�k�l�\�Z�� 

�G�Z���i�j�Z�d�l�b�q�_�k�d�h�f�� �m�j�h�\�g�_�� �l�b�i�h�e�h�]�b�y���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�c�� �i�j�_�^�e�h�`�_�g�Z��
�\���f�_�l�h�^�b�q�_�k�d�b�o���j�_�d�h�f�_�g�^�Z�p�b�y�o���i�h���i�j�h�\�_�^�_�g�b�x���<�k�_�j�h�k�k�b�c�k�d�h�c���h�e�b�f�i�b�Z�^�u���g�Z��
�r�d�h�e�v�g�h�f�� �b�� �f�m�g�b�p�b�i�Z�e�v�g�h�f�� �w�l�Z�i�_���� �]�^�_�� �i�j�b�k�m�l�k�l�\�m�_�l�� �i�h�^�j�h�[�g�h�_�� �h�i�b�k�Z�g�b�_��
�q�_�l�u�j�_�o�� �l�b�i�h�\�� �a�Z�^�Z�g�b�c�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �d�h�f�i�_�l�_�g�l�g�h�k�l�g�u�f�� �i�h�^�o�h�^�h�f���� �B�o��
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�l�_�h�j�_�l�b�q�_�k�d�h�c�� �h�k�g�h�\�h�c�� �k�l�Z�e�Z�� �d�h�g�p�_�i�p�b�y�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �m�g�b�\�_�j�k�Z�e�v�g�u�o��
�m�q�_�[�g�u�o�� �^�_�c�k�l�\�b�c�� ���M�M�>������ �j�Z�a�j�Z�[�h�l�Z�g�g�Z�y�� �d�h�e�e�_�d�l�b�\�h�f�� �Z�\�l�h�j�h�\�� �i�h�^��
�j�m�d�h�\�h�^�k�l�\�h�f�� �:���=�� �:�k�f�h�e�h�\�Z�� �>������ �k��7-���@���� �� �<�� �^�Z�g�g�h�c�� �d�h�g�p�_�i�p�b�b�� �[�u�e�Z��
�i�j�_�^�e�h�`�_�g�Z�� �k�b�k�l�_�f�Z���� �\�d�e�x�q�Z�x�s�Z�y�� �]�j�m�i�i�u�� �e�b�q�g�h�k�l�g�u�o���� �j�_�]�m�e�y�l�b�\�g�u�o����
�i�h�a�g�Z�\�Z�l�_�e�v�g�u�o�� ���h�[�s�_�m�q�_�[�g�u�_���� �e�h�]�b�q�_�k�d�b�_�� �b�� �a�g�Z�d�h�\�h-�k�b�f�\�h�e�b�q�_�k�d�b�_���� �b��
�d�h�f�f�m�g�b�d�Z�l�b�\�g�u�o�� �m�q�_�[�g�u�o�� �^�_�c�k�l�\�b�c���� �g�Z�� �h�k�g�h�\�_�� �d�h�l�h�j�u�o�� �n�h�j�f�b�j�m�x�l�k�y��
�e�b�q�g�h�k�l�g�u�_�����f�_�`�i�j�_�^�f�_�l�g�u�_���b���i�j�_�^�f�_�l�g�u�_���d�h�f�i�_�l�_�g�p�b�b���� 

�<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �m�d�Z�a�Z�g�g�u�f�� �i�h�^�o�h�^�h�f�� �i�j�_�^�f�_�l�g�Z�y�� �d�h�f�i�_�l�_�g�p�b�y��
�h�i�b�k�u�\�Z�_�l�k�y�� �q�_�j�_�a�� �M�M�>�� �k�� �m�q�_�l�h�f�� �k�i�_�p�b�n�b�d�b�� �m�q�_�[�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z���� �d�h�l�h�j�u�_��
�h�i�j�_�^�_�e�y�x�l�� �l�b�i�u�� �a�Z�^�Z�g�b�c�� �g�Z�� �j�_�]�b�h�g�Z�e�v�g�h�f�� �b��(�k�� �m�k�e�h�`�g�_�g�b�_�f) 
�a�Z�d�e�x�q�b�l�_�e�v�g�h�f�� �w�l�Z�i�Z�o���� �L�Z�d���� �i�_�j�\�u�c�� �l�b�i�� �a�Z�^�Z�g�b�c�� �g�Z�p�_�e�_�g�� �g�Z�� �^�b�Z�]�g�h�k�l�b�d�m��
�m�j�h�\�g�y�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b�� �m�q�_�[�g�h-�i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �d�h�f�i�_�l�_�g�p�b�b���� �<�l�h�j�h�c�� �l�b�i��
�a�Z�^�Z�g�b�c�� �^�b�Z�]�g�h�k�l�b�j�m�_�l�� �j�Z�a�\�b�l�b�_�� �w�f�h�p�b�h�g�Z�e�v�g�h-�e�b�q�g�h�k�l�g�h�c�� �b��
�d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c�� �d�h�f�i�_�l�_�g�p�b�c���� �Q�_�j�_�a�� �l�j�_�l�b�c�� �l�b�i�� �a�Z�^�Z�g�b�c�� �\�u�y�\�e�y�x�l�k�y��
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���b�� �l�\�h�j�q�_�k�d�Z�y�� �d�h�f�i�_�l�_�g�p�b�b�� �\�� �\�b�^�_�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o��
�m�q�_�[�g�u�o�� �^�_�c�k�l�\�b�c���� �Z�� �q�_�l�\�_�j�l�u�c�� �l�b�i�� �a�Z�^�Z�g�b�c�� �g�Z�i�j�Z�\�e�_�g�� �g�Z�� �^�b�Z�]�g�h�k�l�b�d�m��
�b�g�n�h�j�f�Z�p�b�h�g�g�h-�d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c���d�h�f�i�_�l�_�g�p�b�b�����d�h�l�h�j�Z�y���h�i�j�_�^�_�e�y�_�l�k�y���q�_�j�_�a��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�b�_�� �b�� �h�k�f�u�k�e�_�g�b�_�� �g�m�`�g�h�c�� �b�g�n�h�j�f�Z�p�b�b����
�k�\�y�a�Z�g�g�h�c�� �k�� �F�O�D���� �m�f�_�g�b�_�� �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y�� �\�� �h�[�r�b�j�g�h�f�� �f�Z�l�_�j�b�Z�e�_�� �b��
�i�j�b�^�Z�\�Z�l�v���_�f�m���a�Z�^�Z�g�g�m�x���n�h�j�f�m���b���l���i�����>�����@�� 

�<�� �g�Z�m�q�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�h�c�� �e�b�l�_�j�Z�l�m�j�_�� �h�l�f�_�q�Z�_�l�k�y�� �j�y�^�� �k�_�j�v�_�a�g�u�o��
�a�Z�l�j�m�^�g�_�g�b�c�� �\�� �j�_�Z�e�b�a�Z�p�b�b�� �d�h�g�p�_�i�p�b�b�� �M�M�> �g�Z�� �i�j�Z�d�l�b�d�_���� �=�e�Z�\�g�u�_�� �b�a�� �g�b�o���± 
�h�l�k�m�l�k�l�\�b�_�� �i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �l�_�o�g�h�e�h�]�b�c�� �\�g�_�^�j�_�g�b�y���� �i�j�h�[�e�_�f�u�� �d�h�g�l�j�h�e�y��
�m�j�h�\�g�y�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b�� �M�M�>�� �\�� �m�k�e�h�\�b�y�o���� �d�h�]�^�Z�� �d�Z�`�^�Z�y�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y��
�h�j�]�Z�g�b�a�Z�p�b�y�� �j�Z�a�j�Z�[�Z�l�u�\�Z�_�l�� �k�\�h�x�� �i�j�h�]�j�Z�f�f�m�� �b�o�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �b�� �h�p�_�g�d�b���� �Z��
�_�^�b�g�Z�y���k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�g�Z�y���k�b�k�l�_�f�Z���h�l�k�m�l�k�l�\�m�_�l�����<���j�Z�f�d�Z�o���d�Z�`�^�h�c���i�j�_�^�f�_�l�g�h�c��
�h�[�e�Z�k�l�b �k�m�s�_�k�l�\�m�_�l���f�Z�e�h���Z�i�j�h�[�b�j�h�\�Z�g�g�u�o���f�_�l�h�^�b�d���b���i�h���n�h�j�f�b�j�h�\�Z�g�b�x���M�M�>��
[12, �k��5-6]. 

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

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

�D�j�h�f�_�� �l�h�]�h���� �\�k�_�� �i�j�_�^�f�_�l�g�u�_�� �d�h�f�i�_�l�_�g�p�b�b�� ���m�q�_�[�g�h-�i�h�a�g�Z�\�Z�l�_�e�v�g�Z�y����
�b�g�n�h�j�f�Z�p�b�h�g�g�h-�d�h�f�f�m�g�b�d�Z�l�b�\�g�Z�y���� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �b�� �l�\�h�j�q�_�k�d�Z�y������
�a�Z�y�\�e�_�g�g�u�o�� �Z�\�l�h�j�Z�f�b�� �f�_�l�h�^�b�q�_�k�d�b�o�� �j�_�d�h�f�_�g�^�Z�p�b�c�� �i�h�� �k�h�k�l�Z�\�e�_�g�b�x��
�h�e�b�f�i�b�Z�^�g�u�o�� �a�Z�^�Z�g�b�c�� �i�h�� �:���=�� �:�k�f�h�e�h�\�m�� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �l�h�e�v�d�h�� �h�^�g�h�f�m�� �l�b�i�m��
�M�M�>���� �i�h�a�g�Z�\�Z�l�_�e�v�g�u�f�� �^�_�c�k�l�\�b�y�f�� ���h�[�s�_�m�q�_�[�g�u�f�� �b�e�b�� �e�h�]�b�q�_�k�d�b�f������ �L�j�_�l�b�c��
�l�b�i�� �a�Z�^�Z�g�b�c�� �i�j�_�^�k�l�Z�\�e�_�g�� �i�h�a�g�Z�\�Z�l�_�e�v�g�u�f�b�� �M�M�>�� �e�h�]�b�q�_�k�d�h�]�h�� �l�b�i�Z���� �g�h��
�h�i�j�_�^�_�e�_�g�� �Z�\�l�h�j�Z�f�b�� �d�Z�d�� �f�Z�j�d�_�j�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �b�� �l�\�h�j�q�_�k�d�h�c��
�d�h�f�i�_�l�_�g�p�b�c�����I�h�k�e�_�^�g�b�f���[�h�e�v�r�_���k�h�h�l�\�_�l�k�l�\�m�_�l���l�b�i���i�h�a�g�Z�\�Z�l�_�e�v�g�u�o���M�M�>���i�h��
�i�h�k�l�Z�g�h�\�d�_���i�j�h�[�e�_�f�����d�h�l�h�j�u�c���h�l�k�m�l�k�l�\�m�_�l���\���h�e�b�f�i�b�Z�^�g�u�o���a�Z�^�Z�g�b�y�o���� 

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

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

3 4 �� �h�i�j�_�^�_�e�_�g�b�_�� �k�\�h�_�]�h��
�w�f�h�p�b�h�g�Z�e�v�g�h�]�h�� �h�l�g�h�r�_�g�b�y�� �d��
�i�j�h�b�a�\�_�^�_�g�b�x �b�k�d�m�k�k�l�\�Z���� 
�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �h�[�j�Z�a�g�h�]�h�� �y�a�u�d�Z��
�^�e�y�� �i�_�j�_�^�Z�q�b�� �k�\�h�_�]�h�� �w�f�h�p�b�h�g�Z�e�v�g�h�]�h 
�\�i�_�q�Z�l�e�_�g�b�y���� 
�� �i�_�j�_�^�Z�q�Z�� �k�\�h�_�]�h�� �w�f�h�p�b�h�g�Z�e�v�g�h�]�h��
�\�i�_�q�Z�l�e�_�g�b�y�� �\�� �i�j�_�^�e�h�`�_�g�g�h�c��
�o�m�^�h�`�_�k�l�\�_�g�g�h�c���b�e�b���i�m�[�e�b�p�b�k�l�b�q�_�k�d�h�c 
�n�h�j�f�_�� 
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�L�j�_�l�b�c���l�b�i���a�Z�^�Z�g�b�c 
�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �b��
�l�\�h�j�q�_�k�d�Z�y��
�d�h�f�i�_�l�_�g�p�b�y 
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�� �Z�g�Z�e�b�a�� �d�h�g�d�j�_�l�g�h�]�h��
�i�j�h�b�a�\�_�^�_�g�b�y�� �b�k�d�m�k�k�l�\�Z���� �h�i�j�_�^�_�e�_�g�b�_��
�_�]�h�� �i�h�� �n�j�Z�]�f�_�g�l�m���� �h�i�j�_�^�_�e�_�g�b�_��
�g�Z�a�\�Z�g�b�y�� �b�� �_�]�h�� �Z�\�l�h�j�Z���� �h�i�b�k�Z�g�b�_�� �b��
�Z�g�Z�e�b�a�� �h�[�s�_�c�� �d�h�f�i�h�a�b�p�b�b��
�i�j�h�b�a�\�_�^�_�g�b�y���� �h�k�g�h�\�g�u�o��
�o�m�^�h�`�_�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\�� 
�� �a�g�Z�g�b�_�� �l�\�h�j�q�_�k�l�\�Z�� �Z�\�l�h�j�Z��
�i�j�h�b�a�\�_�^�_�g�b�y�� �b�� �d�m�e�v�l�m�j�g�h-
�b�k�l�h�j�b�q�_�k�d�h�c���k�j�_�^�u���_�]�h���n�h�j�f�b�j�h�\�Z�g�b�y����
�k�i�h�k�h�[�g�h�k�l�v�� �g�Z�a�\�Z�l�v�� �^�j�m�]�b�_��
�i�j�h�b�a�\�_�^�_�g�b�y�� �Z�\�l�h�j�Z�� �b�e�b�� �i�j�h�b�a�\�_�^�_�g�b�y��
�^�j�m�]�b�o�� �Z�\�l�h�j�h�\�� �g�Z�� �l�m�� �`�_�� �l�_�f�m�� �b�e�b��
�k�x�`�_�l���� �h�l�f�_�l�b�l�v�� �o�Z�j�Z�d�l�_�j�g�u�_��
�h�k�h�[�_�g�g�h�k�l�b�� �l�\�h�j�q�_�k�d�h�]�h�� �i�h�q�_�j�d�Z��
�o�m�^�h�`�g�b�d�Z���� �j�Z�k�k�d�Z�a�Z�l�v�� �h�� �d�m�e�v�l�m�j�g�h-
�b�k�l�h�j�b�q�_�k�d�h�c�� �w�i�h�o�_���� �`�Z�g�j�_���� �k�l�b�e�_�� �b�� �l����
�i�� 

�Q�_�l�\�_�j�l�u�c���l�b�i�� 
�a�Z�^�Z�g�b�c�� 
�B�g�n�h�j�f�Z�p�b�h�g�g�h-
�d�h�f�f�m�g�b�d�Z�l�b�\�g�Z�y��
�d�h�f�i�_�l�_�g�p�b�y 
 

2 2 
 

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

7 3 
 

 
�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �:�g�Z�e�b�a�� �^�Z�g�g�u�o�� �\�u�i�h�e�g�_�g�b�y��

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

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

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

�G�Z�d�h�g�_�p���� �q�_�l�\�_�j�l�u�c�� �l�b�i�� �a�Z�^�Z�g�b�c�� �g�Z�� �\�e�Z�^�_�g�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-
�d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c�� �d�h�f�i�_�l�_�g�p�b�_�c�� �\�u�i�h�e�g�b�e�b�� �g�Z�� �g�b�a�d�h�f�� �m�j�h�\�g�_�� ��������
�^�_�\�y�l�b�d�e�Z�k�k�g�b�d�h�\���� ���������^�_�k�y�l�b�d�e�Z�k�k�g�b�d�h�\, 83% �h�^�b�g�g�Z�^�p�Z�l�b�d�e�Z�k�g�b�d�h�\. 
�B�g�l�_�j�_�k�g�h�����q�l�h���h�[�t�_�f���w�j�m�^�b�p�b�b���i�h���i�j�_�^�f�_�l�m���k�g�b�`�Z�_�l�k�y���\���k�l�Z�j�r�b�o���d�e�Z�k�k�Z�o���i�h��
�k�j�Z�\�g�_�g�b�x���k�������d�e�Z�k�k�h�f�����>�Z�g�g�u�_���i�h���w�l�h�f�m���l�b�i�m���a�Z�^�Z�g�b�c���b�f�_�x�l���d�h�j�j�_�e�y�p�b�x���k��
�j�_�a�m�e�v�l�Z�l�Z�f�b�� �\�u�i�h�e�g�_�g�b�y�� �a�Z�^�Z�g�b�c�� �i�_�j�\�h�]�h�� �b�� �l�j�_�l�v�_�]�h�� �l�b�i�h�\���� �i�h�k�d�h�e�v�d�m�� �^�e�y��
�g�b�o���l�h�`�_���l�j�_�[�m�_�l�k�y���^�h�k�l�Z�l�h�q�g�h���\�u�k�h�d�b�c���m�j�h�\�_�g�v���i�j�_�^�f�_�l�g�u�o���a�g�Z�g�b�c���� 

�I�h�^�\�h�^�y�� �b�l�h�]�b���� �f�h�`�g�h�� �k�^�_�e�Z�l�v�� �\�u�\�h�^�u�� �h�� �l�h�f���� �q�l�h�� �j�_�]�b�h�g�Z�e�v�g�u�c�� �w�l�Z�i��
�h�e�b�f�i�b�Z�^�u�� �^�b�Z�]�g�h�k�l�b�j�m�_�l�� �g�b�a�d�b�c�� �m�j�h�\�_�g�v�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b�� �m�q�_�[�g�h-
�i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �d�h�f�i�_�l�_�g�p�b�b�� �b�� �\�e�Z�^�_�g�b�y�� �h�[�s�b�f�b�� �a�g�Z�g�b�y�f�b�� �i�h�� �b�k�d�m�k�k�l�\�m��
���F�O�D������ �K�j�_�^�g�b�c�� �i�h�d�Z�a�Z�l�_�e�v�� �i�h�� �d�e�Z�k�k�Z�f���± �������� �m�q�Z�s�b�o�k�y���b�f�_�x�l�� �g�b�a�d�b�c 
�m�j�h�\�g�_�f���� �I�h�^�h�[�g�m�x�� �k�b�l�m�Z�p�b�x�� �i�j�b�� �Z�g�Z�e�b�a�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �h�e�b�f�i�b�Z�^�u�� �i�h�� �F�O�D��
�h�l�f�_�q�Z�x�l���k�i�_�p�b�Z�e�b�k�l�u���b���i�h���^�j�m�]�b�f���j�_�]�b�h�g�Z�f���J�h�k�k�b�c�k�d�c���N�_�^�_�j�Z�p�b�b���>��������166; 
4, �����@���� �F�g�h�]�b�_�� �b�a�� �g�b�o�� �\�b�^�y�l�� �i�j�b�q�b�g�u�� �\�� �k�h�d�j�Z�s�_�g�b�b�� �m�q�_�[�g�h�]�h�� �\�j�_�f�_�g�b�� �g�Z��
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�f�b�j�h�\�m�x�� �o�m�^�h�`�_�k�l�\�_�g�g�m�x�� �d�m�e�v�l�m�j�m�� �i�j�b�� �j�_�Z�e�b�a�Z�p�b�b�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c��
�i�j�h�]�j�Z�f�f�u�� �\�� �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �r�d�h�e�_���� �\�� �\�Z�j�b�Z�l�b�\�g�h�k�l�b�� �l�j�_�[�h�\�Z�g�b�c�� �b��
�m�k�e�h�\�b�c�� �j�_�Z�e�b�a�Z�p�b�b�� �w�l�h�c�� �^�b�k�p�b�i�e�b�g�u�� �\�� �m�q�_�[�g�u�o�� �a�Z�\�_�^�_�g�b�y�o�� �j�Z�a�g�u�o��
�j�_�]�b�h�g�h�\�����\���h�l�k�m�l�k�l�\�b�b���d�m�e�v�l�m�j�h�e�h�]�b�q�_�k�d�h�c���d�\�Z�e�b�n�b�d�Z�p�b�b���m���i�j�_�i�h�^�Z�\�Z�l�_�e�_�c����
�d�h�l�h�j�u�_�� �k�h�\�f�_�s�Z�x�l�� �i�j�_�i�h�^�Z�\�Z�g�b�_�� �h�k�g�h�\�g�h�c�� �^�b�k�p�b�i�e�b�g�u�� ���b�k�l�h�j�b�y����
�e�b�l�_�j�Z�l�m�j�Z�����f�m�a�u�d�Z�����B�A�H�����b���F�O�D [4, c. 57-58]. 

�I�j�b�f�_�j�g�h�� �l�Z�d�h�c�� �`�_�� �j�_�a�m�e�v�l�Z�l�� ���h�d�h�e�h���������� �m�q�Z�s�b�o�k�y���� �i�h�d�Z�a�u�\�Z�_�l��
�k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v�� �w�f�h�p�b�h�g�Z�e�v�g�h-�e�b�q�g�h�k�l�g�h�c�� �b�� �d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c��
�d�h�f�i�_�l�_�g�p�b�b���� �d�h�l�h�j�Z�y�� �l�Z�d�`�_�� �k�\�y�a�Z�g�Z�� �k�� �m�q�_�[�g�u�f�� �\�j�_�f�_�g�_�f�� �j�_�Z�e�b�a�Z�p�b�b��
�^�b�k�p�b�i�e�b�g�u���� �i�h�k�d�h�e�v�d�m�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �h�i�u�l�Z�� �\�h�k�i�j�b�y�l�b�y�� �o�m�^�h�`�_�k�l�\�_�g�g�u�o��
�i�j�h�b�a�\�_�^�_�g�b�c�� �b�f�_�_�l�� �d�m�f�m�e�y�l�b�\�g�u�c�� �o�Z�j�Z�d�l�_�j���� �K�Z�f�u�f�� �g�b�a�d�b�f�� �h�d�Z�a�Z�e�k�y��
�m�j�h�\�_�g�v�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �b�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-
�d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c�� �d�h�f�i�_�l�_�g�p�b�c�� ���i�h�d�Z�a�Z�e�b�� �h�d�h�e�h�� �������� �m�q�Z�s�b�o�k�y������
�;�h�e�v�r�b�g�k�l�\�h�� �h�e�b�f�i�b�Z�^�g�u�o�� �a�Z�^�Z�g�b�c�� �k�\�y�a�Z�g�h�� �k�� �j�Z�a�e�b�q�g�u�f�b�� �\�b�^�Z�f�b��
�o�m�^�h�`�_�k�l�\�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z���� �q�l�h�� �l�j�_�[�m�_�l�� �k�b�k�l�_�f�g�h�c�� �b�� �i�h�w�l�Z�i�g�h�c�� �j�Z�[�h�l�u�� �k��
�h�[�m�q�Z�x�s�b�f�b�k�y���� �� �m�a�g�Z�\�Z�g�b�_�� �i�j�h�b�a�\�_�^�_�g�b�c�� �i�h�� �b�a�h�[�j�Z�`�_�g�b�x���� �i�h�� �l�_�d�k�l�h�\�h�f�m��
�h�i�b�k�Z�g�b�x���� �\�u�y�\�e�_�g�b�_�� �h�k�g�h�\�g�u�o�� �k�l�b�e�b�k�l�b�q�_�k�d�b�o�� �q�_�j�l�� �\�� �o�m�^�h�`�_�k�l�\�_�g�g�h�f��
�i�j�h�b�a�\�_�^�_�g�b�b�� �i�h�� �b�a�h�[�j�Z�`�_�g�b�x�� �b�� �i�h�� �i�Z�f�y�l�b���� �i�_�j�_�o�h�^�� �d���k�j�Z�\�g�_�g�b�x�� �b��
�k�h�i�h�k�l�Z�\�e�_�g�b�x�� �i�j�h�b�a�\�_�^�_�g�b�c�� �b�k�d�m�k�k�l�\�Z �i�h�� �l�_�f�Z�l�b�d�_���� �k�l�b�e�x���� �d�� �\�u�y�\�e�_�g�b�x��
�h�k�g�h�\�g�u�o�� �b�^�_�c�� �b�� �k�f�u�k�e�h�\�� �i�j�h�b�a�\�_�^�_�g�b�y�� �b�k�d�m�k�k�l�\�Z���� �k�l�b�e�b�k�l�b�q�_�k�d�b�o�� �q�_�j�l�� �b��
�b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h���i�h�q�_�j�d�Z���o�m�^�h�`�g�b�d�Z���>������ �k�� 7]. 

�<�u�\�h�^�u�� �<�u�y�\�e�_�g�g�u�_���i�j�h�[�e�_�f�u���\���k�h�^�_�j�`�Z�g�b�b���i�h�^�]�h�l�h�\�d�b���m�q�Z�s�b�o�k�y����-
������ �d�e�Z�k�k�h�\�� �d�� �i�j�_�^�f�_�l�g�h�c�� �h�e�b�f�i�b�Z�^�_�� �i�h�� �b�k�d�m�k�k�l�\�m�� ���F�O�D�����i�h�a�\�h�e�y�x�l��
�j�Z�a�j�Z�[�h�l�Z�l�v���i�j�h�]�j�Z�f�f�m���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���d�m�j�k�h�\���^�e�y���h�^�Z�j�_�g�g�u�o���m�q�Z�s�b�o�k�y�����<��
�j�y�^�_�� �j�_�]�b�h�g�h�\�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �j�_�Z�e�b�a�m�_�l�k�y�� �i�h�^�h�[�g�u�c�� �h�i�u�l����
�G�Z�i�j�b�f�_�j���� �\�� �H�f�k�d�_���[�Z�a�_�� �B�g�k�l�b�l�m�l�Z�� �j�Z�a�\�b�l�b�y�� �h�[�j�Z�a�h�\�Z�g�b�y�� �H�f�k�d�h�c�� �h�[�e�Z�k�l�b��
���B�J�H�H�H�����h�j�]�Z�g�b�a�h�\�Z�g�Z���^�b�k�l�Z�g�p�b�h�g�g�Z�y���d�j�m�]�e�h�]�h�^�b�q�g�Z�y���r�d�h�e�Z���^�e�y���h�^�Z�j�_�g�g�u�o��
�^�_�l�_�c�� �\�� �p�_�e�y�o�� �i�h�^�]�h�l�h�\�d�b�� �d�� �<�k�_�j�h�k�k�b�c�k�d�h�c�� �h�e�b�f�i�b�Z�^�_�� �i�h�� �b�k�d�m�k�k�l�\�m�� ���F�O�D����
[15, 196-�������@���� �<�� �J�_�k�i�m�[�e�b�d�_�� �;�Z�r�d�h�j�l�h�k�l�Z�g���Z�\�l�h�j�Z�f�b�� �k�l�Z�l�v�b �g�Z�� �[�Z�a�_��
�J�_�]�b�h�g�Z�e�v�g�h�]�h�� �p�_�g�l�j�Z�� �\�u�y�\�e�_�g�b�y���� �i�h�^�^�_�j�`�d�b�� �b�� �j�Z�a�\�b�l�b�y�� �k�i�h�k�h�[�g�h�k�l�_�c�� �b��
�l�Z�e�Z�g�l�h�\�� �m�� �^�_�l�_�c�� �b�� �f�h�e�h�^�_�`�b �J�_�k�i�m�[�e�b�d�b�� �;�Z�r�d�h�j�l�h�k�l�Z�g�� �©�:�\�j�h�j�Z�ª�� �\�� ��������-
���������� �m�q�_�[�g�h�f�� �]�h�^�m�� �[�u�e�Z�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �i�j�h�]�j�Z�f�f�Z�� �b�� �h�j�]�Z�g�b�a�h�\�Z�g�u�� �d�m�j�k�u��
�i�h�^�]�h�l�h�\�d�b���d���h�e�b�f�i�b�Z�^�_���^�e�y���m�q�Z�s�b�o�k�y����-�������d�e�Z�k�k�h�\�����H�[�m�q�_�g�b�_���\�d�e�x�q�Z�e�h���^�\�Z��
�w�l�Z�i�Z�� �b�� �j�Z�a�g�h�h�[�j�Z�a�g�u�_�� �a�Z�g�y�l�b�y���± �d�e�Z�k�k�b�q�_�k�d�b�_�� �m�j�h�d�b���� �h�g�e�Z�c�g-�e�_�d�p�b�b����
�i�j�Z�d�l�b�q�_�k�d�b�_�� �a�Z�g�y�l�b�y���� �i�j�h�\�h�^�b�f�u�_ �\�� �o�m�^�h�`�_�k�l�\�_�g�g�h�f�� �f�m�a�_�_�� �b��
�f�m�e�v�l�b�f�_�^�b�c�g�h�f �i�Z�j�d�_ �©�J�h�k�k�b�y���± �F�h�y���b�k�l�h�j�b�y�ª�����l�j�_�g�b�g�]�b�����^�b�k�d�m�k�k�b�b�����\�b�^�_�h-
�m�j�h�d�b���b���l���i���� 

�I�_�j�\�u�c�� �w�l�Z�i�� �\�� �g�h�y�[�j�_�� ���������� �]�h�^�Z�� �i�h�� �b�a�\�_�k�l�g�u�f�� �i�j�b�q�b�g�Z�f�� �i�j�h�o�h�^�b�e��
�^�b�k�l�Z�g�p�b�h�g�g�h�����;�u�e�b�� �i�h�k�l�Z�\�e�_�g�u �a�Z�^�Z�q�b�� �i�h�\�u�r�_�g�b�y�� �h�[�s�_�]�h�� �m�j�h�\�g�y �a�g�Z�g�b�c��
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�l�j�Z�^�b�p�b�h�g�g�h���r�d�h�e�v�g�b�d�b���^�h�i�m�k�d�Z�x�l�� �g�Z���w�d�a�Z�f�_�g�_���� �j�Z�a�^�_�e�y�x�l�k�y���g�Z���q�_�l�u�j�_���]�j�m�i�i�u���h�r�b�[�h�d, 
�k�\�y�a�Z�g�g�u�o�� �k�� �j�Z�[�h�l�h�c�� �g�Z�^�� �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�b�f�� �f�Z�l�_�j�b�Z�e�h�f���� �g�_�i�h�g�b�f�Z�g�b�_�f�� �i�j�b�q�b�g�g�h-
�k�e�_�^�k�l�\�_�g�g�u�o�� �k�\�y�a�_�c���� �g�_�\�_�j�g�h�� �k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�f�� �\�u�\�h�^�h�f�� �b�e�b�� �g�_�\�_�j�g�h�� �i�j�h�\�_�^�_�g�g�u�f��
�Z�g�Z�e�b�a�h�f���� �e�b�[�h�� �g�_�\�_�j�g�u�f �g�Z�i�b�k�Z�g�b�_�f�� �b�e�b�� �i�j�h�b�a�g�h�r�_�g�b�_�f�� �g�Z�a�\�Z�g�b�c�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o��
�h�[�t�_�d�l�h�\�����L�Z�d�`�_���j�Z�k�k�f�h�l�j�_�g�u���\�h�a�f�h�`�g�u�_���i�j�b�q�b�g�u���m�d�Z�a�Z�g�g�u�o���h�r�b�[�h�d�� 
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GEOGRAPHICAL MISTAKES: TYPES AND REASONS,  

WAYS AND PROCESSES 
 

Keywords: types of geographical mistakes, Unified State Exam, Republic of 
Bashkortostan. 

Abstract. This article examines the features of making geographical mistakes in the 
contexts of school education, preparation and passing the Unified State Exam. The relevance of 
the research is determined by the necessity to analyze the mistakes made by school graduates at 
the Unified State Exam (USE) in geography, in order to provide additional educational material 
for geography school teachers and eliminate gaps in the knowledge, skills and abilities of 
schoolchildren. Besides analyzing such mistakes the research was aimed at considering the 
geographical mistakes made by schoolchildren, as well as reasons for them and ways of 
elimination. The following principal research methods were used to achieve this aim: theoretical 
analysis of geographical, psychological and pedagogical literature on the problem under study, 
statistical, and pedagogical analyses. The authors have highlighted common types of 
geographical mistakes. All the recurrent mistakes made by schoolchildren at the exam can be 
divided into four groups associated with: work on cartographic material, misunderstanding of 
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cause-and-effect relationships, misformulated conclusion or incorrect analysis, and incorrect 
spelling or pronunciation of the names of geographical objects. The following conclusions on the 
reasons of geographical errors were made: low demand for the 6-8 grades educational material in 
senior grades; lack of knowledge of geographical terms; misunderstanding of the role of 
geographical location for the development of the territory; the laws of development of nature and 
social economic processes and phenomena. The results obtained have certain significance for 
both future graduates planning to take the Unified State Exam and considering field of 
geography as their future profession, and geography teachers in comprehensive schools. 
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�<�\�_�^�_�g�b�_. �< �k�h�\�j�_�f�_�g�g�h�f �f�b�j�_ �]�_�h�]�j�Z�n�b�y �q�Z�k�l�h �\�h�k�i�j�b�g�b�f�Z�_�l�k�y �d�Z�d 

�h�i�b�k�Z�l�_�e�v�g�Z�y�� �g�Z�m�d�Z�� �b�� �m�q�_�[�g�Z�y�� �^�b�k�p�b�i�e�b�g�Z���� �K�q�b�l�Z�_�l�k�y���� �q�l�h�� �h�k�g�h�\�g�Z�y��
�i�j�_�^�f�_�l�g�Z�y�� �h�[�e�Z�k�l�v�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �\�u�y�\�e�_�g�b�b��
�o�h�j�h�e�h�]�b�q�_�k�d�b�o�� �Z�k�i�_�d�l�h�\�� �j�Z�a�e�b�q�g�u�o�� �i�j�b�j�h�^�g�u�o�� �y�\�e�_�g�b�c�� �b�� �i�j�h�p�_�k�k�h�\���� �G�h��
�_�k�e�b���i�h�k�f�h�l�j�_�l�v���g�Z���\�u�j�Z�[�h�l�Z�g�g�u�_���\���l�_�q�_�g�b�_���i�h�k�e�_�^�g�_�]�h���k�l�h�e�_�l�b�y���l�_�h�j�_�l�b�d�h-
�f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�_���h�k�g�h�\�u���]�_�h�]�j�Z�n�b�b�����f�h�`�g�h���k���m�\�_�j�_�g�g�h�k�l�v�x���m�l�\�_�j�`�^�Z�l�v�����q�l�h��
�\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �]�_�h�]�j�Z�n�b�y�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�m�x�� �g�Z�m�d�m����
�\�d�e�x�q�Z�x�s�m�x�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �g�Z�i�j�Z�\�e�_�g�b�c�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �g�Z��
�]�e�h�[�Z�e�v�g�h�f���� �g�Z�p�b�h�g�Z�e�v�g�h�f���� �j�_�]�b�h�g�Z�e�v�g�h�f�� �b�� �e�h�d�Z�e�v�g�h�f�� �m�j�h�\�g�y�o���� �D�Z�d��
�h�l�f�_�q�Z�_�l�� �F���>�� �R�Z�j�u�]�b�g���� �k�h�\�j�_�f�_�g�g�Z�y�� �]�_�h�]�j�Z�n�b�y���± �w�l�h�� �g�Z�m�d�Z�� �h��
�a�Z�d�h�g�h�f�_�j�g�h�k�l�y�o�� �b�� �h�k�h�[�_�g�g�h�k�l�y�o�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �b�� �j�Z�a�\�b�l�b�y��
�l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o�� ���]�_�h�l�h�j�b�Z�e�v�g�u�o���� �i�j�b�j�h�^�g�u�o���� �h�[�s�_�k�l�\�_�g�g�u�o�� �b�� �i�j�b�j�h�^�g�h-
�h�[�s�_�k�l�\�_�g�g�u�o�� �k�b�k�l�_�f���� �j�_�]�m�e�b�j�h�\�Z�g�b�y�� �b�� �m�i�j�Z�\�e�_�g�b�y�� �b�f�b�� �>���@���� �K�h�\�j�_�f�_�g�g�Z�y��
�]�_�h�]�j�Z�n�b�y�� �i�j�b�a�\�Z�g�Z�� �j�_�r�Z�l�v�� �j�Z�a�e�b�q�g�u�_�� �a�Z�^�Z�q�b���� �k�\�y�a�Z�g�g�u�_�� �k�� �h�i�l�b�f�b�a�Z�p�b�_�c��
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �i�j�b�j�h�^�g�u�o�� �b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�o��
�l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o�� �k�b�k�l�_�f���� �I�h�^�l�\�_�j�`�^�_�g�b�_�f�� �k�d�Z�a�Z�g�g�h�]�h�� �\�u�k�l�m�i�Z�_�l��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�c�� �k�l�Z�g�^�Z�j�l�� �©�=�_�h�]�j�Z�n�� ���K�i�_�p�b�Z�e�b�k�l�� �i�h�� �\�u�i�h�e�g�_�g�b�x�� �j�Z�[�h�l�� �b��
�h�d�Z�a�Z�g�b�x�� �m�k�e�m�]�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �g�Z�i�j�Z�\�e�_�g�g�h�k�l�b���ª���� �m�l�\�_�j�`�^�_�g�g�u�c��
�F�b�g�b�k�l�_�j�k�l�\�h�f�� �l�j�m�^�Z�� �b�� �k�h�p�b�Z�e�v�g�h�c�� �a�Z�s�b�l�u�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �\��
�^�_�d�Z�[�j�_�� ���������� �]�h�^�Z�� �>���@���� �H�k�g�h�\�g�Z�y�� �p�_�e�v�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��
�]�_�h�]�j�Z�n�Z�� �\�� �^�Z�g�g�h�f�� �^�h�d�m�f�_�g�l�_�� �h�i�j�_�^�_�e�y�_�l�k�y�� �d�Z�d�� �k�b�k�l�_�f�g�h�_�� �i�j�b�f�_�g�_�g�b�_��
�]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �i�h�^�o�h�^�h�\���� �f�_�l�h�^�h�\���� �a�g�Z�g�b�c�� �b�� �b�g�n�h�j�f�Z�p�b�b�� �h�� �d�h�f�i�h�g�_�g�l�Z�o�� �b��
�i�h�^�k�b�k�l�_�f�Z�o�� �i�j�b�j�h�^�u�� �b�� �h�[�s�_�k�l�\�Z�� �^�e�y�� �p�_�e�_�c�� �h�[�_�k�i�_�q�_�g�b�y�� �m�k�l�h�c�q�b�\�h�]�h��
�k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y�� �k�l�j�Z�g�u�� �b�� �_�_�� �j�_�]�b�h�g�h�\����
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h���i�e�Z�g�b�j�h�\�Z�g�b�y���b���\�u�j�Z�[�h�l�d�b���h�i�l�b�f�Z�e�v�g�u�o���m�i�j�Z�\�e�_�g�q�_�k�d�b�o��
�j�_�r�_�g�b�c�� �\�� �j�Z�a�e�b�q�g�u�o�� �k�n�_�j�Z�o�� �w�d�h�g�h�f�b�d�b���� �d�m�e�v�l�m�j�u���� �h�[�s�_�k�l�\�_�g�g�h�c�� �`�b�a�g�b����
�f�_�`�^�m�g�Z�j�h�^�g�u�o�� �h�l�g�h�r�_�g�b�c�� �b�� �i�j�b�j�h�^�h�h�o�j�Z�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���� �M�d�Z�a�Z�g�g�u�c�� �\��
�^�h�d�m�f�_�g�l�_�� �k�i�_�d�l�j�� �j�_�r�Z�_�f�u�o�� �]�_�h�]�j�Z�n�Z�f�b�� �a�Z�^�Z�q�� �h�q�_�g�v�� �r�b�j�h�d�� �b�� �^�e�y��
�^�h�k�l�b�`�_�g�b�y�� �i�h�k�l�Z�\�e�_�g�g�h�c�� �p�_�e�b�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f�� �m�q�j�_�`�^�_�g�b�y�f�� �g�_�h�[�o�h�^�b�f�h��
�i�h�^�]�h�l�h�\�b�l�v���\�u�i�m�k�d�g�b�d�h�\�����h�[�e�Z�^�Z�x�s�b�o���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b���d�h�f�i�_�l�_�g�p�b�y�f�b�� 
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�P�_�e�v�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�����P�_�e�v�x �^�Z�g�g�h�c�� �j�Z�[�h�l�u�� �y�\�e�y�_�l�k�y�� �Z�g�Z�e�b�a��
�h�k�g�h�\�g�u�o�� �\�b�^�h�\�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �h�r�b�[�h�d���� �^�h�i�m�k�d�Z�_�f�u�o�� �r�d�h�e�v�g�b�d�Z�f�b�� �g�Z��
�_��̂b�g�h�f�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�f�� �w�d�a�Z�f�_�g�_�����\�u�y�\�e�_�g�b�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�o�� �h�r�b�[�h�d����
�d�h�l�h�j�u�_�� �q�Z�s�_�� �\�k�_�]�h�� �k�h�\�_�j�r�Z�x�l�� �m�`�_�� �\�q�_�j�Z�r�g�b�_�� �\�u�i�m�k�d�g�b�d�b�� �r�d�h�e���± 
�k�l�m�^�_�g�l�u���� �B�k�o�h�^�y�� �b�a�� �\�u�y�\�e�_�g�g�u�o���h�r�b�[�h�d���� �j�Z�k�k�f�h�l�j�_�l�v�� �i�j�b�q�b�g�u�� �b�o��
�\�h�a�g�b�d�g�h�\�_�g�b�y���b���k�i�h�k�h�[�u���m�k�l�j�Z�g�_�g�b�y�� 

�<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �i�j�b�f�_�g�y�x�l�k�y�� �k�e�_�^�m�x�s�b�_�� �f�_�l�h�^�u���� �l�_�h�j�_�l�b�q�_�k�d�b�c��
�Z�g�Z�e�b�a�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �b �i�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�b�q�_�k�d�h�c�� �e�b�l�_�j�Z�l�m�j�u�� �i�h��
�b�k�k�e�_�^�m�_�f�h�c�� �i�j�h�[�e�_�f�_���� �k�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �f�Z�l�_�j�b�Z�e�h�\�� �F�b�g�b�k�l�_�j�k�l�\�Z��
�h�[�j�Z�a�h�\�Z�g�b�y�� �J�_�k�i�m�[�e�b�d�b�� �;�Z�r�d�h�j�l�h�k�l�Z�g�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �?�=�W�� �i�h�� �]�_�h�]�j�Z�n�b�b����
�i�_�^�Z�]�h�]�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �\�� �d�h�g�l�_�d�k�l�_�� �\�u�y�\�e�_�g�b�y�� �l�_�f���� �\�� �d�h�l�h�j�u�o�� �m�q�_�g�b�d�b�� �b��
�k�l�m�^�_�g�l�u�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �k�h�\�_�j�r�Z�x�l�� �h�r�b�[�d�b�����i�j�b�� �b�a�m�q�_�g�b�b�� �d�h�l�h�j�u�o�� �d�Z�d��
�m�q�_�g�b�d�b�����l�Z�d���b���k�l�m�^�_�g�l�u���b�k�i�u�l�u�\�Z�x�l���l�j�m�^�g�h�k�l�b�� 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �B�g�l�_�j�_�k�� �d�� �\�u�y�\�e�_�g�b�x�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c��
�j�Z�a�\�b�l�b�y�� �i�j�b�j�h�^�g�u�o�� �b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�o�� �l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o�� �k�b�k�l�_�f��
�n�h�j�f�b�j�m�_�l�k�y�� �\�� �r�d�h�e�v�g�h�f�� �d�m�j�k�_�� �]�_�h�]�j�Z�n�b�b���� �B�f�_�g�g�h�� �b�a�m�q�_�g�b�_�� �]�_�h�]�j�Z�n�b�b�� �\��
�r�d�h�e�_���i�j�b�a�\�Z�g�h���^�Z�l�v���g�_�h�[�o�h�^�b�f�u�_���a�g�Z�g�b�y���h�[���m�k�l�j�h�c�k�l�\�_���f�b�j�Z�����h�k�h�[�_�g�g�h�k�l�y�o��
�\�a�Z�b�f�h�k�\�y�a�_�c�� �y�\�e�_�g�b�c�� �b�� �i�j�h�p�_�k�k�h�\���� �i�j�h�b�k�o�h�^�y�s�b�o�� �g�Z�� �A�_�f�e�_���� �w�d�h�g�h�f�b�q�_�k�d�b�o��
�b�� �k�h�p�b�Z�e�v�g�u�o�� �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c�� �f�_�`�^�m�� �k�l�j�Z�g�Z�f�b�� �b�� �j�_�]�b�h�g�Z�f�b���� �<�� �i�h�k�e�_�^�g�b�_��
�]�h�^�u �i�j�h�b�a�h�r�e�h�� �k�h�d�j�Z�s�_�g�b�_�� �d�h�e�b�q�_�k�l�\�Z �q�Z�k�h�\���g�Z�� �b�a�m�q�_�g�b�_�� �]�_�h�]�j�Z�n�b�b�� �\��
�r�d�h�e�_���� �q�l�h�� �i�j�b�\�_�e�h�� �d�� �k�g�b�`�_�g�b�x�� �k�h�^�_�j�`�Z�l�_�e�v�g�h�]�h�� �m�j�h�\�g�y�� �h�[�m�q�_�g�b�y����
�=�_�h�]�j�Z�n�b�y�� �l�j�Z�^�b�p�b�h�g�g�h�� �a�Z�g�b�f�Z�_�l�� �g�b�a�d�b�_�� �i�h�a�b�p�b�b�� �i�h�� �d�h�e�b�q�_�k�l�\�m�� �k�^�Z�x�s�b�o��
�?�=�W���� �<�� ���������� �]�h�^�m�� �_�_�� �k�^�Z�\�Z�e�h�� ������ �l�u�k�y�q�� �h�[�m�q�Z�x�s�b�o�k�y���� ���������� �]�h�^�m���± ������ �l�u�k�y�q����
���������� �]�h�^�m���± ������ �l�u�k�y�q���� �\�� ���������� �]�h�^�m���± ������ �l�u�k�y�q�b���� �\�� ���������� �]�h�^�m �± ���������� �l�u�k�y�q 
�h�[�m�q�Z�x�s�b�o�k�y�����>�Z�g�g�u�_���l�Z�[�e�b�p�u�������i�h�d�Z�a�u�\�Z�x�l�����g�Z�k�d�h�e�v�d�h���g�b�a�d�Z���i�h�i�m�e�y�j�g�h�k�l�v��
�^�Z�g�g�h�c�� �^�b�k�p�b�i�e�b�g�u�� �\�� �J�h�k�k�b�b���� �<�k�_�]�h�� ���������� �l�u�k�y�q�� �q�_�e�h�\�_�d�� �i�e�Z�g�b�j�m�x�l�� �k�^�Z�\�Z�l�v��
�?�=�W���i�h���]�_�h�]�j�Z�n�b�b���\�������������]�h�^�m���� 

�L�Z�[�e�b�p�Z�������� 
�D�h�e�b�q�_�k�l�\�h���k�^�Z�x�s�b�o���?�=�W���\����������-�����������]�������l�u�k�����q�_�e�����
 

 
�M�q�_�[�g�u�c���i�j�_�^�f�_�l �����������]�h�^ �����������]�h�^ 

�J�m�k�k�d�b�c���y�a�u�d 736 726 
�F�Z�l�_�f�Z�l�b�d�Z���[�Z�a�h�\�Z�y 567 - 

�F�Z�l�_�f�Z�l�b�d�Z���i�j�h�n�b�e�v�g�Z�y 400 408 
�H�[�s�_�k�l�\�h�a�g�Z�g�b�_ 375 356 

�N�b�a�b�d�Z 167 151 
�;�b�h�e�h�]�b�y 158 153 
�B�k�l�h�j�b�y 132 122 

�B�g�n�h�j�f�Z�l�b�d�Z���b���B�D�L 108 116 
�O�b�f�b�y 107 106 

�:�g�]�e�b�c�k�d�b�c���y�a�u�d 104 106 
�E�b�l�_�j�Z�l�m�j�Z 65 62 
�=�_�h�]�j�Z�n�b�y 23 21,5 

�G�_�f�_�p�d�b�c���y�a�u�d 1,8 1,7 
�N�j�Z�g�p�m�a�k�d�b�c���y�a�u�d 1,2 1,1 
�D�b�l�Z�c�k�d�b�c���y�a�u�d 0,358 0,446 



�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

66 
 

�B�k�i�Z�g�k�d�b�c���y�a�u�d 0,307 0,335 
�
�K�h�k�l�Z�\�e�_�g�h���Z�\�l�h�j�Z�f�b���i�h���^�Z�g�g�u�f���J�h�k�h�[�j�g�Z�^�a�h�j�Z�� 

 
�G�b�a�d�Z�y�� �i�h�i�m�e�y�j�g�h�k�l�v�� �^�Z�g�g�h�]�h�� �r�d�h�e�v�g�h�]�h�� �i�j�_�^�f�_�l�Z�� �h�[�t�y�k�g�y�_�l�k�y�� �b�� �l�_�f���� �q�l�h�� �k��

�d�Z�`�^�u�f���]�h�^�h�f���\�k�z���[�h�e�v�r�h�_���d�h�e�b�q�_�k�l�\�h���\�m�a�h�\���g�_���m�q�b�l�u�\�Z�x�l���j�_�a�m�e�v�l�Z�l�u���?�=�W���i�h���]�_�h�]�j�Z�n�b�b��
�\�� �d�Z�q�_�k�l�\�_�� �\�k�l�m�i�b�l�_�e�v�g�u�o�� �b�k�i�u�l�Z�g�b�c���� �D�j�h�f�_�� �l�h�]�h���� �k�j�_�^�b�� �Z�[�b�l�m�j�b�_�g�l�h�\�� �g�_�l�� �y�k�g�h�]�h��
�i�j�_�^�k�l�Z�\�e�_�g�b�y�� �h�� �[�m�^�m�s�_�c�� �i�j�h�n�_�k�k�b�b���� �^�Z�� �b�� �i�j�_�^�k�l�Z�\�e�_�g�b�_ �h�� �]�_�h�]�j�Z�n�b�b�� �\�� �p�_�e�h�f�� �\�_�k�v�f�Z��
�a�Z�m�`�_�g�h���� �B�a�m�q�_�g�b�_�� �d�m�j�k�Z�� �]�_�h�]�j�Z�n�b�b�� �J�h�k�k�b�b �\�� ��-���� �d�e�Z�k�k�Z�o�� �^�h�e�`�g�h�� �k�l�Z�l�v�� �e�b�q�g�h�k�l�g�h��
�a�g�Z�q�b�f�u�f�� �\�� �i�j�b�h�[�j�_�l�_�g�b�b�� �r�d�h�e�v�g�b�d�h�f�� �d�h�g�d�j�_�l�g�u�o�� �a�g�Z�g�b�c�� �h�[�� �h�l�j�Z�k�e�y�o�� �i�j�h�b�a�\�h�^�k�l�\�Z����
�l�_�j�j�b�l�h�j�b�Z�e�v�g�h�f�� �j�Z�a�f�_�s�_�g�b�b�� �o�h�a�y�c�k�l�\�Z���� �k�i�_�d�l�j�_�� �\�h�k�l�j�_�[�h�\�Z�g�g�u�o�� �i�j�h�n�_�k�k�b�c�� �\�� �j�Z�a�g�u�o��
�j�_�]�b�h�g�Z�o�� �J�h�k�k�b�b�����w�n�n�_�d�l�b�\�g�h�� �k�i�h�k�h�[�k�l�\�h�\�Z�l�v�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�f�m�� �k�Z�f�h�h�i�j�_�^�_�e�_�g�b�x��
�h�[�m�q�Z�x�s�_�]�h�k�y���>���@�� 

�?�=�W�� �i�h�� �]�_�h�]�j�Z�n�b�b�� �h�p�_�g�b�\�Z�_�l�� �m�j�h�\�_�g�v�� �i�h�^�]�h�l�h�\�d�b�� �\�u�i�m�k�d�g�b�d�h�\��
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �r�d�h�e�� �k�� �p�_�e�v�x�� �h�l�[�h�j�Z�� �Z�[�b�l�m�j�b�_�g�l�h�\�� �^�e�y�� �a�Z�q�b�k�e�_�g�b�y�� �\�� �\�m�a�u�� �>���@�����I�h��
�^�Z�g�g�u�f�� �J�h�k�h�[�j�g�Z�^�a�h�j�Z�� ���l�Z�[�e�� ������ �\�� �J�h�k�k�b�b�� �k�j�_�^�g�b�c�� �[�Z�e�e�� �?�=�W�� �i�h�� �]�_�h�]�j�Z�n�b�b�� �\�� ���������� �]�h�^�m��
�k�h�k�l�Z�\�b�e�������������[�Z�e�e�Z������ 

�L�Z�[�e�b�p�Z�������� 
�K�j�_�^�g�b�_���[�Z�e�e�u���?�=�W���i�h���i�j�_�^�f�_�l�Z�f���a�Z����������-�����������]�]���
 

�M�q�_�[�g�u�c���i�j�_�^�f�_�l 
�K�j�_�^�g�b�c���l�_�k�l�h�\�u�c���[�Z�e�e 

2017 �]�h� ̂ �����������]�h�^ �����������]�h�^ �����������]�h�^ 
�J�m�k�k�d�b�c���y�a�u�d 69,1 70,9 69,5 71,6 
�:�g�]�e�b�c�k�d�b�c���y�a�u�d 70,2 69,2 73,8 70,9 
�E�b�l�_�j�Z�l�m�j�Z 59,6 62,7 63,4 65,0 
�B�g�n�h�j�f�Z�l�b�d�Z���b���B�D�L 59,2 58,4 62,4 61,2 
�=�_�h�]�j�Z�n�b�y 55,1 56,6 57,2 60,1 
�B�k�l�h�j�b�y 52,7 52,7 55,3 56,4 
�H�[�s�_�k�l�\�h�a�g�Z�g�b�_ 55,4 55,7 54,9 56,1 
�N�b�a�b�d�Z 53,2 53,2 54,2 54,5 
�O�b�f�b�y 55,2 55,1 56,7 54,4 
�F�Z�l�_�f�Z�l�b�d�Z���i�j�h�n�b�e�v�g�Z�y 47,1 49,8 56,5 53,9 
�;�b�h�e�h�]�b�y 52,6 51,7 52,2 51,5 

�
�K�h�k�l�Z�\�e�_�g�h���Z�\�l�h�j�Z�f�b���i�h���^�Z�g�g�u�f���J�h�k�h�[�j�g�Z�^�a�h�j�Z 
 
�I�h�� �d�h�e�b�q�_�k�l�\�m�� �g�Z�[�b�j�Z�_�f�u�o�� �[�Z�e�e�h�\�� �g�Z�� �?�=�W�� �]�_�h�]�j�Z�n�b�y�� �a�Z�g�b�f�Z�_�l�� �k�j�_�^�g�b�_�� �i�h�a�b�p�b�b��

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

 
�H�r�b�[�d�Z�� �Å�� �g�_�i�j�Z�\�b�e�v�g�h�k�l�v�� �\�� �^�_�c�k�l�\�b�y�o�� �b �f�u�k�e�y�o�� �>���@���� �B�k�o�h�^�y�� �b�a�� �w�l�h�]�h��

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

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

�K�h�\�j�_�f�_�g�g�h�f�m�� �q�_�e�h�\�_�d�m�� �q�Z�k�l�h�� �i�j�b�o�h�^�b�l�k�y�� �i�j�b�[�_�]�Z�l�v�� �d�� �i�h�f�h�s�b��
�g�Z�\�b�]�Z�l�h�j�Z���� �q�l�h�[�u�� �^�h�[�j�Z�l�v�k�y�� �^�h�� �g�_�a�g�Z�d�h�f�h�]�h�� �f�_�k�l�Z���� �<��XXI  �\�_�d�_�� �f�Z�e�h�� �d�l�h��
�o�h�^�b�l�� �k�� �d�Z�j�l�h�c�� �\�� �j�m�d�Z�o�� �b�� �d�h�f�i�Z�k�h�f���� �R�d�h�e�v�g�b�d�Z�f�� �l�Z�d�h�c�� �©�^�j�_�\�g�b�c�ª�� �k�i�h�k�h�[��
�h�j�b�_�g�l�b�j�h�\�Z�g�b�y���g�Z���f�_�k�l�g�h�k�l�b���g�Z���n�h�g�_���i�h�g�y�l�g�h�c�����^�h�k�l�m�i�g�h�c���b���m�^�h�[�g�h�c���d�Z�j�l�u��
�g�Z�� �w�d�j�Z�g�_�� �k�f�Z�j�l�n�h�g�Z���� �d�Z�`�_�l�k�y�� �k�d�m�q�g�u�f�� �b�� �g�_�w�n�n�_�d�l�b�\�g�u�f���� �D�j�h�f�_�� �l�h�]�h���� �i�j�b��
�i�h�^�]�h�l�h�\�d�_�� �r�d�h�e�v�g�b�d�Z�� �l�j�_�[�m�_�l�k�y�� �i�h�k�l�h�y�g�g�h�� �h�[�j�Z�s�Z�l�v�� �\�g�b�f�Z�g�b�_�� �g�Z�� �d�Z�`�^�m�x��
�b�a�� �^�_�l�Z�e�_�c�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�����i�j�b�\�_�^�_�g�g�u�o�� �\�� �h�i�b�k�Z�g�b�b��
�l�_�j�j�b�l�h�j�b�b���� �B�f�_�g�g�h�� �g�Z�e�b�q�b�_�� �h�l�^�_�e�v�g�u�o�� �©�f�Z�j�d�_�j�h�\�ª���� �\�� �k�h�\�h�d�m�i�g�h�k�l�b�� �k��
�h�[�s�b�f�b�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���� �k�\�h�c�k�l�\�_�g�g�u�f�b�� �b�� �^�e�y�� �^�j�m�]�b�o�� �k�l�j�Z�g���� �f�h�`�_�l��
�m�d�Z�a�u�\�Z�l�v���g�Z���i�j�Z�\�b�e�v�g�h�_���j�_�r�_�g�b�_���b���[�_�a�h�r�b�[�h�q�g�h���i�j�b�\�_�^�_�l���d���\�_�j�g�h�f�m���h�l�\�_�l�m��
�>���@���� �J�Z�[�h�l�Z�� �k�� �d�h�g�l�m�j�g�u�f�b�� �d�Z�j�l�Z�f�b�� �[�e�Z�]�h�l�\�h�j�g�h�� �\�e�b�y�_�l�� �b�� �g�Z�� �n�h�j�f�b�j�h�\�Z�g�b�_��
�h�[�s�b�o���i�j�_�^�k�l�Z�\�e�_�g�b�c���h���i�j�h�k�l�j�Z�g�k�l�\�_���l�_�j�j�b�l�h�j�b�b�����K�m�l�v���j�Z�[�h�l�u���k���d�h�g�l�m�j�g�u�f�b��
�d�Z�j�l�Z�f�b�� �a�Z�d�e�x�q�Z�_�l�k�y���� �\�h-�i�_�j�\�u�o���� �\�� �k�j�Z�\�g�_�g�b�_�� �b�f�_�x�s�b�o�k�y�� �h�q�_�j�l�Z�g�b�c��
�l�_�j�j�b�l�h�j�b�b���k�� �h�[�u�q�g�h�c�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c���d�Z�j�l�h�c���� �Z�� �\�h-�\�l�h�j�u�o���� �\�� �h�l�[�h�j�_�� �l�h�e�v�d�h��
�l�j�_�[�m�_�f�h�c�� �i�h�� �a�Z�^�Z�g�b�x�� �b�g�n�h�j�f�Z�p�b�b�� �>���@���� �G�_�� �f�_�g�_�_�� �\�Z�`�g�h�� �h�[�t�y�k�g�y�l�v��
�h�[�m�q�Z�x�s�b�f�k�y���i�j�h�p�_�k�k���k�h�i�h�k�l�Z�\�e�_�g�b�y���a�Z�i�h�e�g�_�g�g�u�o���d�h�g�l�m�j�g�u�o���d�Z�j�l���b���m�f�_�g�b�y��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �g�Z�o�h�^�b�l�v�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �j�Z�a�f�_�s�_�g�b�y�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o��
�h�[�t�_�d�l�h�\�� 

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

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

49,47 
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�=�_�h�]�j�Z�n�b�y�� �h�l�j�Z�k�e�_�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �J�h�k�k�b�b 
���a�g�Z�g�b�_�� �b�� �i�h�g�b�f�Z�g�b�_�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o��
�h�k�h�[�_�g�g�h�k�l�_�c�� �h�k�g�h�\�g�u�o�� �h�l�j�Z�k�e�_�c�� �o�h�a�y�c�k�l�\�Z��
�J�h�k�k�b�b�� 

58,68 
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�<�_�^�m�s�b�_�� �k�l�j�Z�g�u���± �w�d�k�i�h�j�l�_�j�u�� �h�k�g�h�\�g�u�o�� �\�b�^�h�\��
�i�j�h�f�u�r�e�_�g�g�h�c���i�j�h�^�m�d�p�b�b�����a�g�Z�g�b�_���b���i�h�g�b�f�Z�g�b�_��
�k�i�_�p�b�Z�e�b�a�Z�p�b�b���k�l�j�Z�g���\���k�b�k�l�_�f�_���f�_�`�^�m�g�Z�j�h�^�g�h�]�h��
�]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h���j�Z�a�^�_�e�_�g�b�y���l�j�m�^�Z�� 

55,53 

24 

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

58,68 

25 
�J�_�]�b�h�g�u�� �J�h�k�k�b�b�� ���m�f�_�g�b�_�� �\�u�^�_�e�y�l�v���� �h�i�b�k�u�\�Z�l�v��
�k�m�s�_�k�l�\�_�g�g�u�_�� �i�j�b�a�g�Z�d�b�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o��
�h�[�t�_�d�l�h�\���b���y�\�e�_�g�b�c�� 

58,42 
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�i�h�\�k�_�^�g�_�\�g�h�c�� �`�b�a�g�b�� �^�e�y�� �h�[�t�y�k�g�_�g�b�y��
�j�Z�a�g�h�h�[�j�Z�a�g�u�o�� �y�\�e�_�g�b�c�� ���l�_�d�m�s�b�o�� �k�h�[�u�l�b�c�� �b��
�k�b�l�m�Z�p�b�c���� �\�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�_�� �g�Z�� �h�k�g�h�\�_�� �b�o��
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49,74 
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�k�h�[�u�l�b�c�� �b�� �k�b�l�m�Z�p�b�c���� �\�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�_�� �g�Z��
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52,50 
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���a�g�Z�g�b�_�� �b�� �i�h�g�b�f�Z�g�b�_�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �k�e�_�^�k�l�\�b�c��
�^�\�b�`�_�g�b�y���A�_�f�e�b�� 

48,95 
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�L�j�_�l�b�c�� �\�b�^�� �h�r�b�[�h�d���± �g�_�\�_�j�g�h�� �k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�c�� �\�u�\�h�^�� �b�e�b��
�i�j�h�\�_�^�_�g�g�u�c�� �Z�g�Z�e�b�a�� �q�b�k�e�h�\�u�o�� �^�Z�g�g�u�o�� �\�k�e�_�^�k�l�\�b�_�� �h�l�k�m�l�k�l�\�b�y�� �a�g�Z�g�b�c����
�g�Z�i�j�b�f�_�j���� �a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c�� �j�Z�a�\�b�l�b�y�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�o�� �b��
�h�[�s�_�k�l�\�_�g�g�u�o���i�j�h�p�_�k�k�h�\�����<���w�d�h�g�h�f�b�q�_�k�d�h�c���]�_�h�]�j�Z�n�b�b�����]�_�h�]�j�Z�n�b�b���g�Z�k�_�e�_�g�b�y��
�b�� �i�h�e�b�l�b�q�_�k�d�h�c�� �]�_�h�]�j�Z�n�b�b�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �l�_�f�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �k��
�h�i�h�j�h�c�� �g�Z�� �f�b�j�h�\�m�x�� �b�k�l�h�j�b�x�� �b�� �b�k�l�h�j�b�x�� �J�h�k�k�b�b���� �H�^�g�Z�d�h�� �m�� �f�g�h�]�b�o��
�r�d�h�e�v�g�b�d�h�\�� �g�Z�[�e�x�^�Z�x�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�u�_�� �i�j�h�[�_�e�u���� �h�k�h�[�_�g�g�h�� �\�� �l�_�f�Z�l�b�d�_�� �i�h��
�b�k�l�h�j�b�b�� �K�K�K�J�� �b�� �k�h�\�j�_�f�_�g�g�h�c�� �J�h�k�k�b�b���� �G�Z�i�j�b�f�_�j���� �j�Z�k�k�f�Z�l�j�b�\�Z�y�� �]�j�Z�n�b�d�b��
�j�h�`�^�Z�_�f�h�k�l�b�� �b�� �k�f�_�j�l�g�h�k�l�b�� �J�h�k�k�b�b�� �k�� ���������� �i�h�� ���������� �]�h�^�u���� �h�[�m�q�Z�x�s�b�c�k�y�� �g�_��
�f�h�`�_�l�� �i�j�Z�\�b�e�v�g�h�� �^�Z�l�v�� �Z�g�Z�e�b�a�� �b�� �k�\�y�a�Z�l�v�� �g�_�h�^�g�h�j�h�^�g�m�x�� �^�b�g�Z�f�b�d�m�� �k��
�b�k�l�h�j�b�q�_�k�d�b�f�b�� �n�Z�d�l�Z�f�b���� �B�e�b���� �j�Z�k�k�f�Z�l�j�b�\�Z�y�� �l�Z�[�e�b�p�m�� �\�Z�e�h�\�h�]�h�� �\�g�m�l�j�_�g�g�_�]�h��
�i�j�h�^�m�d�l�Z�� �k�l�j�Z�g�� �f�b�j�Z���� �g�_�� �f�h�`�_�l�� �^�Z�l�v�� �d�Z�q�_�k�l�\�_�g�g�m�x�� �h�p�_�g�d�m�� �i�h�d�Z�a�Z�l�_�e�y�f�� �b��
�h�[�t�y�k�g�b�l�v�� �b�o�� �j�Z�a�g�b�p�m���� �_�k�e�b�� �g�_�� �b�f�_�_�l�� �h�[�s�_�]�h�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �h�� �k�l�j�Z�g�Z�o���� �I�j�b��
�Z�g�Z�e�b�a�_���k�l�Z�l�b�k�l�b�q�_�k�d�b�o���^�Z�g�g�u�o���g�Z�^�h���i�j�b�^�_�j�`�b�\�Z�l�v�k�y���k�e�_�^�m�x�s�b�o���i�j�Z�\�b�e���>���@���� 

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

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

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

�d�j�b�l�_�j�b�y�f�� �d�h�g�d�j�_�l�g�h�k�l�b�� ��Specific������ �b�k�q�b�k�e�y�_�f�h�k�l�b�� ��Measurable), 
�l�_�j�j�b�l�h�j�b�Z�e�v�g�h�c���h�i�j�_�^�_�e�_�g�g�h�k�l�b����Area-specific�������j�_�Z�e�b�k�l�b�q�g�h�k�l�b����Realistic�����b��
�h�i�j�_�^�_�e�_�g�g�h�k�l�b�� �\�h�� �\�j�_�f�_�g�b�� ��Time-bound���� �Å�� �w�l�b�� �l�j�_�[�h�\�Z�g�b�y�� �i�j�b�g�y�l�h��
�h�[�h�a�g�Z�q�Z�l�v���Z�[�[�j�_�\�b�Z�l�m�j�h�c��SMART. 

�Q�_�l�\�_�j�l�u�c�� �\�b�^�� �h�r�b�[�h�d�� �k�\�y�a�Z�g�� �k�� �g�_�\�_�j�g�u�f�� �g�Z�i�b�k�Z�g�b�_�f�� �b�e�b��
�i�j�h�b�a�g�h�r�_�g�b�_�f�� �g�Z�a�\�Z�g�b�c�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �h�[�t�_�d�l�h�\���� �H�k�h�[�h�]�h�� �\�g�b�f�Z�g�b�y��
�l�j�_�[�m�x�l�� �l�b�i�b�q�g�u�_ �h�r�b�[�d�b���� �d�h�l�h�j�u�_�� �^�h�i�m�k�d�Z�x�l�� �w�d�a�Z�f�_�g�m�_�f�u�_�� �i�j�b��
�\�u�i�h�e�g�_�g�b�b�� �a�Z�^�Z�g�b�c�� �\�l�h�j�h�c�� �q�Z�k�l�b�� �d�h�g�l�j�h�e�v�g�h-�b�a�f�_�j�b�l�_�e�v�g�u�o�� �f�Z�l�_�j�b�Z�e�h�\��
�?�=�W�� �i�h�� �]�_�h�]�j�Z�n�b�b���� �H�k�g�h�\�g�u�_�� �g�_�^�h�q�_�l�u�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �w�l�b�o�� �a�Z�^�Z�g�b�c��
�a�Z�d�e�x�q�Z�x�l�k�y�� �\�� �g�_�q�_�l�d�h�c�� �n�h�j�f�m�e�b�j�h�\�d�_�� �h�[�h�k�g�h�\�Z�g�b�y���� �\�� �g�_�i�h�g�b�f�Z�g�b�b�� �b�e�b��
�h�r�b�[�h�q�g�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �l�_�j�f�b�g�h�e�h�]�b�b���� �\�� �g�_�m�f�_�g�b�b��
�m�k�l�Z�g�Z�\�e�b�\�Z�l�v�� �i�j�b�q�b�g�g�h-�k�e�_�^�k�l�\�_�g�g�u�_�� �k�\�y�a�b���� �\�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �h�r�b�[�d�Z�o�� �\��
�j�Z�k�q�_�l�Z�o���� �\�� �g�_�a�Z�\�_�j�r�_�g�g�h�k�l�b�� �b�e�b�� �g�_�h�^�g�h�a�g�Z�q�g�h�k�l�b�� �\�u�\�h�^�h�\���� �>�e�y��
�i�j�h�n�b�e�Z�d�l�b�d�b�� �i�h�^�h�[�g�u�o�� �h�r�b�[�h�d�� �Z�\�l�h�j�u�� �f�_�l�h�^�b�q�_�k�d�b�o�� �j�_�d�h�f�_�g�^�Z�p�b�c�� �^�e�y��
�m�q�b�l�_�e�_�c���� �i�h�^�]�h�l�h�\�e�_�g�g�u�_�� �g�Z�� �h�k�g�h�\�_�� �Z�g�Z�e�b�a�Z�� �l�b�i�b�q�g�u�o�� �h�r�b�[�h�d�� �m�q�Z�k�l�g�b�d�h�\��
�?�=�W�� ��������-���������� �]�h�^�h�\�� �i�h�� �]�_�h�]�j�Z�n�b�b���� �j�_�d�h�f�_�g�^�m�x�l�� �i�j�b�f�_�g�y�l�v�� �i�j�b�z�f�u����
�g�Z�p�_�e�_�g�g�u�_�� �g�Z�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �m�f�_�g�b�c�� �j�Z�[�h�l�u�� �k�� �l�_�d�k�l�h�f�� �l�b�i�h�\�u�o�� �a�Z�^�Z�g�b�c��
�?�=�W���� �©�i�j�h�q�b�l�Z�c�l�_�� �a�Z�^�Z�g�b�_���b�� �i�_�j�_�n�h�j�f�m�e�b�j�m�c�l�_�� �_�]�h�ª���� �©�h�[�t�y�k�g�b�l�_���^�j�m�]�m���k�m�l�v��
�a�Z�^�Z�g�b�y�ª�����©�a�Z�i�b�r�b�l�_���i�h���i�m�g�d�l�Z�f�����q�l�h���l�j�_�[�m�_�l�k�y���\���a�Z�^�Z�g�b�b�ª���>��-13]. 

�H�^�g�h�c�� �b�a�� �]�e�Z�\�g�u�o�� �i�j�b�q�b�g�� �k�h�\�_�j�r�_�g�b�y�� �h�r�b�[�h�d�� �r�d�h�e�v�g�b�d�Z�f�b����
�k�^�Z�x�s�b�f�b�� �?�=�W���� �b�� �h�[�m�q�Z�x�s�b�f�b�k�y�� �g�Z�� �m�j�h�d�Z�o�� �]�_�h�]�j�Z�n�b�b�� �y�\�e�y�_�l�k�y�� �h�l�k�m�l�k�l�\�b�_��
�i�h�k�l�h�y�g�g�h�c���i�j�Z�d�l�b�d�b���b���i�h�\�l�h�j�_�g�b�y���i�j�h�c�^�_�g�g�u�o���l�_�f�����Z���l�Z�d�`�_���g�_�^�h�i�h�g�b�f�Z�g�b�_��
�k�f�u�k�e�Z�� �a�Z�^�Z�g�b�y���� �D�� �k�h�`�Z�e�_�g�b�x���� �g�_�d�h�l�h�j�u�_�� �m�q�b�l�_�e�y �k�q�b�l�Z�x�l���� �q�l�h�����h�^�g�Z�`�^�u��
�i�j�h�q�b�l�Z�\�� �i�Z�j�Z�]�j�Z�n���� �g�Z�i�j�b�f�_�j���� �i�h�� �k�l�j�h�_�g�b�x�� �a�_�f�g�h�c�� �d�h�j�u���� �k�i�m�k�l�y�� �i�Z�j�m�� �e�_�l��
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�r�d�h�e�v�g�b�d�� �[�m�^�_�l�� �o�h�j�h�r�h�� �i�h�f�g�b�l�v�� �w�l�m�� �l�_�f�m���� �;�h�e�v�r�Z�y�� �q�Z�k�l�v�� �]�_�h�]�j�Z�n�b�q�_�k�d�b�o��
�l�_�f�����d�h�l�h�j�u�_���^�Z�x�l���g�_�h�[�o�h�^�b�f�m�x���[�Z�a�m�� �b�a�m�q�Z�x�l�k�y���k�������i�h�������d�e�Z�k�k�����W�l�b���g�_�d�h�]�^�Z��
�i�h�e�m�q�_�g�g�u�_�� �a�g�Z�g�b�y�� �a�Z�[�u�\�Z�x�l�k�y���� �b�� �h�[�m�q�Z�x�s�b�c�k�y�� �\�u�g�m�`�^�_�g�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h��
�b�a�m�q�Z�l�v�� �\�k�_�� �k�� �k�Z�f�h�]�h�� �g�Z�q�Z�e�Z���� �H�k�h�[�_�g�g�h�� �y�j�d�h�� �w�l�h�� �i�j�h�y�\�e�y�_�l�k�y�� �\�� �i�_�j�b�h�^��
�i�h�^�]�h�l�h�\�d�b�� �d�� �?�=�W���� �d�h�]�^�Z�� �r�d�h�e�v�g�b�d�m�� �i�j�b�o�h�^�b�l�k�y�� �\�k�i�h�f�b�g�Z�l�v�� �i�j�h�c�^�_�g�g�u�_��
�i�Z�j�Z�]�j�Z�n�u���� �A�^�_�k�v�� �\�Z�`�g�h�� �l�h���� �q�l�h�� �m�� �g�b�o�� �g�_�l�� �h�i�h�j�u�� �g�Z�� �i�j�_�^�u�^�m�s�b�_�� �l�_�f�u����
�D�Z�`�^�u�c�� �g�h�\�u�c�� �\�h�i�j�h�k�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �h�l�^�_�e�v�g�h���� �I�e�Z�\�g�h�]�h�� �\�u�o�h�^�Z�� �h�^�g�h�c��
�l�_�f�u�� �b�a�� �^�j�m�]�h�c�� �b�� �p�_�e�h�k�l�g�h�k�l�b�� �\�� �^�Z�g�g�h�f�� �i�h�^�o�h�^�_�� �g�_�l���� �i�h�l�h�f�m�� �q�l�h��
�h�[�m�q�Z�x�s�_�f�m�k�y�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v�� �k�Z�f�h�f�m���^�h�]�Z�^�Z�l�v�k�y�����^�h�f�u�k�e�b�l�v��
�b���j�Z�a�h�[�j�Z�l�v�k�y���\���l�_�f�_�����G�_�h�[�o�h�^�b�f�h���\���g�Z�q�Z�e�_���d�Z�`�^�h�]�h���m�j�h�d�Z���d�j�Z�l�d�h���\�k�i�h�f�b�g�Z�l�v��
�i�j�h�r�e�u�c�� �f�Z�l�_�j�b�Z�e���� �i�j�b�� �w�l�h�f�� �g�_�� �h�^�g�m�� �l�_�f�m���� �Z�� �d�j�Z�l�d�h�� �p�_�e�u�_�� �]�e�Z�\�u���� �^�Z�`�_�� �b�a��
�b�a�m�q�_�g�g�u�o�� �\�� �i�j�h�r�e�u�_�� �]�h�^�u���� �A�^�_�k�v�� �m�q�b�l�_�e�v�� �^�h�e�`�_�g�� �i�j�h�y�\�b�l�v�� �d�j�_�Z�l�b�\�g�h�k�l�v����
�g�_�g�Z�\�y�a�q�b�\�h�� �^�_�e�Z�y�� �h�l�k�u�e�d�b�� �d�� �i�j�h�c�^�_�g�g�h�f�m�� �f�Z�l�_�j�b�Z�e�m���� �q�l�h�[�u�� �\�� �]�e�Z�a�Z�o��
�m�q�_�g�b�d�h�\�� �k�h�a�^�Z�\�Z�e�Z�k�v�� �p�_�e�h�k�l�g�Z�y�� �d�Z�j�l�b�g�Z�� �d�m�j�k�Z���� �M�q�b�l�_�e�x�� �\�f�_�k�l�_�� �k�� �d�e�Z�k�k�h�f��
�g�m�`�g�h���b�k�d�Z�l�v�� �i�_�j�\�h�i�j�b�q�b�g�m���h�i�j�_�^�_�e�_�g�g�h�]�h�� �y�\�e�_�g�b�y�� �b�e�b���i�j�h�p�_�k�k�Z���� �^�h�k�l�m�i�g�h��
�b�� �i�j�h�k�l�u�f�� �y�a�u�d�h�f�� �h�[�t�y�k�g�y�l�v�� �k�m�l�v�� �b�� �]�e�Z�\�g�m�x�� �b�^�_�x�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h��
�\�h�i�j�h�k�Z�� 

�K�e�_�^�m�x�s�Z�y�� �i�j�b�q�b�g�Z�� �h�r�b�[�h�d���� �i�j�b�k�m�s�Z�y�� �k�^�Z�x�s�b�f�� �?�=�W���� �Å�� �w�l�h��
�k�b�e�v�g�_�c�r�_�_���\�h�e�g�_�g�b�_�����\���o�h�^�_���d�h�l�h�j�h�]�h���^�h�i�m�k�d�Z�x�l�k�y���k�e�m�q�Z�c�g�u�_���h�r�b�[�d�b���b�a-�a�Z 
�g�_�\�g�b�f�Z�l�_�e�v�g�h�k�l�b�� �b�e�b�� �h�r�b�[�d�b�� �\�� �h�n�h�j�f�e�_�g�b�b�� �k�Z�f�b�o�� �h�l�\�_�l�h�\���� �H�[�m�q�Z�x�s�b�_�k�y��
�i�m�l�Z�x�l�� �i�h�j�y�^�h�d�� �g�Z�i�b�k�Z�g�b�y�� �p�b�n�j�� �\�� �k�l�j�h�d�m�� �h�l�\�_�l�h�\���� �\�� �h�l�j�b�p�Z�l�_�e�v�g�u�o�� �q�b�k�e�Z�o��
�g�_�� �i�b�r�m�l�� �©�f�b�g�m�k�ª�� �\�� �h�l�^�_�e�v�g�m�x�� �d�e�_�l�d�m�� �b�e�b�� �i�j�h�k�l�h�� �g�_�\�g�b�f�Z�l�_�e�v�g�h�� �q�b�l�Z�x�l��
�a�Z�^�Z�g�b�_���� �Q�Z�s�_�� �\�k�_�]�h�� �^�Z�g�g�h�_�� �\�h�e�g�_�g�b�_���i�h�y�\�e�_�l�k�y �g�_�� �k�l�h�e�v�d�h �i�h�� �i�j�b�q�b�g�_��
�i�e�h�o�h�c�� �i�h�^�]�h�l�h�\�d�b �d�� �w�d�a�Z�f�_�g�m���� �k�d�h�e�v�d�h �b�a-�a�Z���a�Z�\�u�r�_�g�g�h�]�h�� �h�`�b�^�Z�g�b�y 
�j�h�^�b�l�_�e�_�c�� �h�l�� �k�\�h�_�]�h�� �j�_�[�_�g�d�Z�� �i�h�k�l�h�y�g�g�h�� �\�b�l�Z�x�s�_�c�� �\�� �\�h�a�^�m�o�_�� �Z�l�f�h�k�n�_�j�u 
�©�\�Z�`�g�h�k�l�b�ª�� �_�^�b�g�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �w�d�a�Z�f�_�g�Z���� �i�h�k�l�h�y�g�g�h�]�h�� �g�Z�^�a�h�j�Z 
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �\�h�� �\�j�_�f�y�� �k�^�Z�q�b�� �w�d�a�Z�f�_�g�Z���� �d�Z�f�_�j���� �g�Z�[�e�x�^�Z�l�_�e�_�c���� �K�l�j�Z�o��
�k�h�\�_�j�r�b�l�v�� �h�r�b�[�d�m�� �\�� �l�Z�d�b�o�� �m�k�e�h�\�b�y�o�� �m�k�b�e�b�\�Z�_�l�k�y�� �>����-�����@���� �G�_�� �i�h�e�m�q�b�l�v��
�g�m�`�g�h�_�� �d�h�e�b�q�_�k�l�\�h�� �[�Z�e�e�h�\���� �g�_�� �i�h�k�l�m�i�b�l�v�� �\�� �`�_�e�Z�g�g�u�c�� �\�m�a���� �j�Z�k�k�l�j�h�b�l�v��
�j�h�^�b�l�_�e�_�c���± �l�Z�d�b�_���f�u�k�e�b���f�h�]�m�l���k�b�e�v�g�h���h�l�\�e�_�d�Z�l�v���h�l���k�Z�f�h�]�h���w�d�a�Z�f�_�g�Z�����I�_�j�_�^��
�k�^�Z�q�_�c�� �?�=�W���\�Z�`�g�_�c�r�Z�y�� �n�m�g�d�p�b�y���j�h�^�b�l�_�e�_�c�� �g�_�� �l�h�e�v�d�h���g�Z�i�h�f�g�b�l�v���� �d�Z�d�� �\�Z�`�g�h��
�o�h�j�h�r�h�� �g�Z�i�b�k�Z�l�v�� �w�d�a�Z�f�_�g�� �b�� �i�h�k�l�m�i�b�l�v�� �\�� �i�j�_�k�l�b�`�g�u�c�� �\�m�a���� �g�h�� �b�� �^�Z�l�v�� �i�h�g�y�l�v����
�q�l�h�� �\�� �k�e�m�q�Z�_�� �g�_�m�^�Z�q�g�h�c�� �k�^�Z�q�b�� �`�b�a�g�v�� �g�_�� �a�Z�d�Z�g�q�b�\�Z�_�l�k�y�� �b�� �g�m�`�g�h�� �k�l�h�c�d�h��
�i�j�_�h�^�h�e�_�\�Z�l�v���l�j�m�^�g�h�k�l�b�� 

�A�Z�d�e�x�q�_�g�b�_�� �<�� �a�Z�d�e�x�q�_�g�b�_�� �h�l�f�_�l�b�f���� �q�l�h�� �\�h�a�f�h�`�g�u�f�b�� �i�j�b�q�b�g�Z�f�b��
�k�h�\�_�j�r�_�g�b�y���]�_�h�]�j�Z�n�b�q�_�k�d�b�o���h�r�b�[�h�d���y�\�e�y�x�l�k�y�� 

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

-  �\�� �g�_�d�h�l�h�j�u�o�� �a�Z�^�Z�g�b�y�o�� �g�_�h�[�o�h�^�b�f�h�� �a�g�Z�l�v�� �d�h�g�d�j�_�l�g�u�_�� �h�[�t�_�d�l�u����
�n�Z�d�l�u���b���^�Z�g�g�u�_�����d�h�l�h�j�u�_���g�_���a�g�Z�x�l���f�g�h�]�b�_���w�d�a�Z�f�_�g�m�_�f�u�_; 

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

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

-  �h�l�k�m�l�k�l�\�b�_�� �d�h�g�d�j�_�l�g�h�]�h�� �i�_�j�_�q�g�y�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�c�� �g�h�f�_�g�d�e�Z�l�m�j�u�� �a�Z��
�\�_�k�v���d�m�j�k���]�_�h�]�j�Z�n�b�b���\���r�d�h�e�_�� 
_______________________________ 
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academic environment, to what consequences at the individual and group levels they lead. In 
conclusion, the author dwells on the results of the international scientific project "The Future of 
Work", with an emphasis on the role of educational institutions in shaping the preparedness of 
the employed population for future changes, and also refer to the imperative to ensure social 
justice in the working environment, voiced by the International Labor Organization. 
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�<�� �j�Z�[�h�l�Z�o�� �^�\�m�o�� �i�h�k�e�_�^�g�b�o�� �^�_�k�y�l�b�e�_�l�b�c�� �>���@���� �>�����@���� �>�����@���� �>�����@���� �>�����@��

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

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

�;�h�e�v�r�b�g�k�l�\�h�� �Z�\�l�h�j�h�\�� �i�j�b�� �h�i�b�k�Z�g�b�b�� �f�_�g�y�x�s�b�o�k�y�� �m�k�e�h�\�b�c�� �a�Z�g�y�l�h�k�l�b��
�m�d�Z�a�u�\�Z�x�l, �i�j�_�`�^�_�� �\�k�_�]�h, �g�Z�� �_�_�� �g�_�k�l�Z�[�b�e�v�g�h�k�l�v���� �g�_�m�k�l�h�c�q�b�\�h�k�l�v���� �h�l�k�m�l�k�l�\�b�_��
�]�Z�j�Z�g�l�b�c�� �k�h�o�j�Z�g�_�g�b�y�� �j�Z�[�h�q�_�]�h�� �f�_�k�l�Z���� �;�h�e�_�_�� �l�h�]�h���� �h�l�^�_�e�v�g�u�_�� �Z�\�l�h�j�u��
�i�h�f�_�s�Z�x�l�� �g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�m�x�� �a�Z�g�y�l�h�k�l�v�� �\�� �p�_�g�l�j�� �i�j�h�b�k�o�h�^�y�s�b�o�� �\�� �l�j�m�^�h�\�h�c��
�a�Z�g�y�l�h�k�l�b�� �b�a�f�_�g�_�g�b�c���� �j�Z�k�k�f�Z�l�j�b�\�Z�y �_�_�� �\�� �d�Z�q�_�k�l�\�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b����
�h�i�j�_�^�_�e�y�x�s�_�c�� �k�h�\�j�_�f�_�g�g�u�c�� �f�b�j�h�\�h�c�� �w�d�h�g�h�f�b�q�_�k�d�b�c�� �i�h�j�y�^�h�d�� �>�����@���� �G�Z��
�m�j�h�\�g�_�� �h�l�^�_�e�v�g�h�]�h�� �b�g�^�b�\�b�^�Z�� �g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�Z�y�� �a�Z�g�y�l�h�k�l�v�� �i�j�h�y�\�e�y�_�l�k�y�� �\��
�\�h�k�i�j�b�y�l�b�b�� �m�]�j�h�a�u�� �i�h�l�_�j�y�l�v�� �j�Z�[�h�l�m�� �b�� �[�_�k�i�h�d�h�c�k�l�\�Z�� �i�h�� �w�l�h�f�m�� �i�h�\�h�^�m���²  
�i�k�b�o�h�e�h�]�b�q�_�k�d�b�c�� �n�_�g�h�f�_�g�����i�h�e�m�q�b�\�r�b�c�� �h�[�h�a�g�Z�q�_�g�b�_�� �³insecure job�´���� �\��
�j�h�k�k�b�c�k�d�h�c�� �\�_�j�k�b�b���g�_�g�Z�^�_�`�g�Z�y���>���@�� �b�e�b���g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�Z�y���>�����@�� �j�Z�[�h�l�Z. 
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�I�b�h�g�_�j�u�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �^�Z�g�g�h�]�h�� �n�_�g�h�f�_�g�Z�� �E�� �=�j�b�g�o�Z�e�� �b�� �A�� �J�h�a�_�g�[�e�Z�l��
�i�j�_�^�e�h�`�b�e�b�� �k�e�_�^�m�x�s�_�_�� �h�i�j�_�^�_�e�_�g�b�_: �©�«�� �[�_�k�i�h�f�h�s�g�h�k�l�v�� �q�_�e�h�\�_�d�Z�� �\��
�k�h�o�j�Z�g�_�g�b�b�� �j�Z�[�h�l�u�� �\ �g�_�[�e�Z�]�h�i�j�b�y�l�g�h�c�� �k�b�l�m�Z�p�b�b�ª�� �>�����@���� �<�� �b�k�k�e�_�^�h�\�Z�g�b�y�o����
�j�Z�a�\�_�j�g�m�\�r�b�o�k�y�� �i�h�� �\�k�_�f�m�� �f�b�j�m���� �[�u�e�b�� �a�Z�n�b�d�k�b�j�h�\�Z�g�u�� �f�g�h�]�h�q�b�k�e�_�g�g�u�_��
�i�k�b�o�h�e�h�]�b�q�_�k�d�b�_�� �i�h�k�e�_�^�k�l�\�b�y�� �g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�c�� �j�Z�[�h�l�u���� �m�o�m�^�r�_�g�b�_�� �d�Z�d��
�n�b�a�b�q�_�k�d�h�]�h���� �l�Z�d�� �b�� �i�k�b�o�b�q�_�k�d�h�]�h�� �a�^�h�j�h�\�v�y���� �j�h�k�l�� �^�_�i�j�_�k�k�b�b�� �b�� �l�j�_�\�h�]�b����
�k�g�b�`�_�g�b�_�� �h�[�s�_�]�h�� �[�e�Z�]�h�i�h�e�m�q�b�y�� �>�������� �����@���� �j�Z�a�\�b�l�b�_�� �k�b�f�i�l�h�f�h�\��
�w�f�h�p�b�h�g�Z�e�v�g�h�]�h�� �\�u�]�h�j�Z�g�b�y�� �>�����@���� �k�g�b�`�_�g�b�_�� �\�h�\�e�_�q�_�g�g�h�k�l�b�� �\�� �j�Z�[�h�l�m����
�m�o�m�^�r�_�g�b�_�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b�� �l�j�m�^�Z���� �h�k�e�Z�[�e�_�g�b�_�� �i�j�b�\�_�j�`�_�g�g�h�k�l�b��
���e�h�y�e�v�g�h�k�l�b���� �i�h�� �h�l�g�h�r�_�g�b�x�� �d�� �h�j�]�Z�g�b�a�Z�p�b�b���� �m�\�_�e�b�q�_�g�b�_�� �l�_�d�m�q�_�k�l�b�� �d�Z�^�j�h�\����
�m�]�j�h�a�u�� �k�h�o�j�Z�g�_�g�b�x�� �[�Z�e�Z�g�k�Z���j�Z�[�h�l�Z-�k�_�f�v�y�� �b���j�y�^���^�j�m�]�b�o���k�e�_�^�k�l�\�b�c�� ���k�f���� �h�[�a�h�j��
[19]).  

�G�_�]�Z�l�b�\�g�u�_�� �k�e�_�^�k�l�\�b�y�� �g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�c�� �a�Z�g�y�l�h�k�l�b�� �i�h�e�m�q�b�e�b��
�i�h�^�l�\�_�j�`�^�_�g�b�_�� �g�Z�� �j�h�k�k�b�c�k�d�b�o�� �\�u�[�h�j�d�Z�o���� �\�� �h�l�g�h�r�_�g�b�b�� �m�o�m�^�r�_�g�b�y��
�i�k�b�o�h�w�f�h�p�b�h�g�Z�e�v�g�h�]�h���k�h�k�l�h�y�g�b�y [6; 9; �����@�����k�g�b�`�_�g�b�y���\�h�\�e�_�q�_�g�g�h�k�l�b���\���j�Z�[�h�l�m��
�>�����@�����m�\�_�e�b�q�_�g�b�y���l�_�d�m�q�_�k�l�b���d�Z�^�j�h�\���>�����������@�����<���h�l�_�q�_�k�l�\�_�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�y�o���m��
�j�Z�[�h�l�g�b�d�h�\�� �\�� �m�k�e�h�\�b�y�o�� �g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�c�� �j�Z�[�h�l�u���l�Z�d�`�_�� �a�Z�n�b�d�k�b�j�h�\�Z�g�u��
�k�g�b�`�_�g�b�_�� �j�_�Z�e�b�a�Z�p�b�b�� �l�j�m�^�h�\�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z�� �>�����@���� �b�k�d�Z�`�_�g�b�_�� �\�j�_�f�_�g�g�h�c��
�i�_�j�k�i�_�d�l�b�\�u�� �k�h�� �k�l�h�j�h�g�u�� �g�Z�k�l�h�y�s�_�]�h���� �\�h�k�i�j�b�g�b�f�Z�_�f�h�]�h�� �d�Z�d�� �k�e�Z�[�h��
�d�h�g�l�j�h�e�b�j�m�_�f�h�_���� �b�� �k�h�� �k�l�h�j�h�g�u�� �i�j�h�r�e�h�]�h���� �d�h�l�h�j�h�_�� �m�\�y�a�u�\�Z�_�l�k�y�� �k��
�g�_�]�Z�l�b�\�g�u�f�b�� �k�h�[�u�l�b�y�f�b�� �>�����@���� �j�Z�a�\�b�l�b�_�� �k�b�f�i�l�h�f�h�\�� �w�f�h�p�b�h�g�Z�e�v�g�h�]�h��
�\�u�]�h�j�Z�g�b�y���m���i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u�����g�Z�o�h�^�y�s�b�o�k�y���\���m�k�e�h�\�b�y�o��
�g�_�k�l�Z�[�b�e�v�g�h�c�� �a�Z�g�y�l�h�k�l�b���� �i�j�h�y�\�b�\�r�b�_�k�y�� �\���j�_�^�m�d�p�b�b�� �e�b�q�g�u�o�� �^�h�k�l�b�`�_�g�b�c���� �Z��
�l�Z�d�`�_�� �\�u�k�h�d�h�f�� �m�j�h�\�g�_�� �l�j�_�\�h�`�g�h�k�l�b�� �>�����@�����g�Z�� �\�u�[�h�j�d�_�� �f�_�^�b�p�b�g�k�d�b�o��
�k�h�l�j�m�^�g�b�d�h�\�� �b�a�f�_�g�_�g�b�y�� �[�Z�a�b�k�g�u�o�� �m�[�_�`�^�_�g�b�c�� �m�� �e�b�p���� �i�_�j�_�`�b�\�Z�x�s�b�o��
�g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�k�l�v�� �j�Z�[�h�l�u���� �i�j�h�y�\�b�\�r�b�_�k�y�� �\�� �k�g�b�`�_�g�b�b�� �\�h�k�i�j�b�y�l�b�y��
�k�i�j�Z�\�_�^�e�b�\�h�k�l�b���h�d�j�m�`�Z�x�s�_�]�h���f�b�j�Z���>�����@�� 

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

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

�K�e�_�^�m�x�s�Z�y���h�k�h�[�_�g�g�h�k�l�v�����d�h�l�h�j�Z�y���h�[�h�a�g�Z�q�b�e�Z�k�v���\���m�g�b�\�_�j�k�b�l�_�l�Z�o���f�b�j�Z���b��
�\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �^�h�k�l�Z�l�h�q�g�h�� �h�l�q�_�l�e�b�\�h�� �h�[�g�Z�j�m�`�b�\�Z�_�l�k�y�� �h�l�_�q�_�k�l�\�_�g�g�u�f�b��
�m�q�_�g�u�f�b���� �i�h�e�m�q�b�e�Z�� �g�Z�a�\�Z�g�b�_���f�_�g�_�^�`�_�j�b�Z�e�b�a�f�����d�Z�d�� �i�_�j�_�g�h�k�� �i�j�b�g�p�b�i�h�\��
�f�_�g�_�^�`�f�_�g�l�Z���� �k�\�h�c�k�l�\�_�g�g�u�o�� �i�j�h�f�u�r�e�_�g�g�u�f�� �d�h�j�i�h�j�Z�p�b�y�f�� �b�� �[�b�a�g�_�k-
�k�l�j�m�d�l�m�j�Z�f�����\���h�j�]�Z�g�b�a�Z�p�b�b���b���m�q�j�_�`�^�_�g�b�y�����b�f���g�_���k�\�h�c�k�l�\�_�g�g�u�_�����\���l�h�f���q�b�k�e�_���\��
�m�g�b�\�_�j�k�b�l�_�l�u���� �i�j�b�� �w�l�h�f�� �\�u�l�_�k�g�y�y�� �Z�d�Z�^�_�f�b�q�_�k�d�m�x�� �d�m�e�v�l�m�j�m���� �L�Z�d���� �[�j�b�l�Z�g�k�d�b�c��
�n�b�e�h�k�h�n�� �b�� �e�b�l�_�j�Z�l�m�j�h�\�_�^�� �L�_�j�j�b �B�]�e�l�h�g�� �\�� �k�\�h�_�f�� �w�k�k�_�� �h�[�� �m�f�b�j�Z�g�b�b��
�Z�d�Z�^�_�f�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u���i�b�r�_�l���k�e�_�^�m�x�s�_�_�����©�<�f�_�k�l�h���k�Z�f�h�m�i�j�Z�\�e�_�g�b�y���m�q�_�g�u�o��
�a�^�_�k�v�� �]�h�k�i�h�^�k�l�\�m�_�l�� �b�_�j�Z�j�o�b�y���� �j�Z�a�\�_�l�\�e�_�g�g�Z�y�� �b�� �a�Z�i�m�l�Z�g�g�Z�y�� �k�_�l�v�� �[�x�j�h�d�j�Z�l�b�b����
�f�e�Z�^�r�b�_���i�j�_�i�h�^�Z�\�Z�l�_�e�b���²  �j�Z�[�h�q�b�_���e�h�r�Z�^�d�b���²  �b���i�j�h�j�_�d�l�h�j�u�����d�h�l�h�j�u�_���\�_�^�m�l��
�k�_�[�y�� �l�Z�d���� �d�Z�d�� �[�m�^�l�h�� �j�m�d�h�\�h�^�y�l�� �©�>�`�_�g�_�j�Z�e �F�h�l�h�j�k�ª���� �K�l�Z�j�r�b�_�� �i�j�_�i�h�^�Z�\�Z�l�_�e�b��
�k�l�Z�e�b���l�_�i�_�j�v���k�l�Z�j�r�b�f�b���f�_�g�_�^�`�_�j�Z�f�b�����d�j�m�]�h�f���k�e�u�r�g�u���j�Z�a�]�h�\�h�j�u���h�[���Z�m�^�b�l�_���b��
�[�m�o�]�Z�e�l�_�j�k�d�h�f�� �m�q�_�l�_�������ª�� ��[2, 145]���� �K�h�^�_�j�`�Z�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z���� �k�\�y�a�Z�g�g�Z�y�� �k��
�i�j�_�i�h�^�Z�\�Z�g�b�_�f�� �b�� �b�k�k�e�_�^�h�\�Z�g�b�y�f�b���� �\�k�_�� �[�h�e�v�r�_�� �m�o�h�^�b�l�� �g�Z�� �\�l�h�j�h�c�� �i�e�Z�g�� �b��
�a�Z�f�_�s�Z�_�l�k�y���n�h�j�f�Z�e�v�g�h�c���h�l�q�_�l�g�h�k�l�v�x�����F�_�g�y�_�l�k�y���h�l�g�h�r�_�g�b�_���Z�^�f�b�g�b�k�l�j�Z�p�b�b���d��
�i�j�_�i�h�^�Z�\�Z�l�_�e�y�f���� �©�«�� �i�j�_�i�h�^�Z�\�Z�l�_�e�b�� �\�h�k�i�j�b�g�b�f�Z�x�l�k�y�� �j�m�d�h�\�h�^�k�l�\�h�f��
�m�g�b�\�_�j�k�b�l�_�l�h�\�� �b�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o�� �h�j�]�Z�g�h�\�� �d�Z�d�� �b�g�_�j�l�g�Z�y�� �f�Z�k�k�Z�� �Z�j�o�Z�b�q�_�k�d�b��
�f�u�k�e�y�s�b�o�� �b�g�^�b�\�b�^�h�\���� �d�h�l�h�j�u�_�� �g�_�� �^�h�e�`�g�u�� �g�b�� �g�Z�� �k�_�d�m�g�^�m�� �b�k�q�_�a�Z�l�v�� �b�a��
�Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�h�]�h�� �i�h�e�y�� �a�j�_�g�b�y�ª�� ���l�Z�f�� �`�_������ �>�`�� �J�b�l�p�_�j�� �\�\�h�^�b�l�� �\�� �h�[�b�o�h�^�� �i�j�b��
�h�i�b�k�Z�g�b�b�� �k�h�\�j�_�f�_�g�g�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z�� �l�_�j�f�b�g���f�Z�d�^�h�g�Z�e�v�^�b�a�Z�p�b�y���� �m�i�h�^�h�[�e�y�y��
�[�u�\�r�b�c���©�o�j�Z�f���g�Z�m�d�b�ª���]�b�]�Z�g�l�k�d�h�f�m���k�m�i�_�j�f�Z�j�d�_�l�m�����i�j�_�^�e�Z�]�Z�x�s�_�f�m���j�Z�a�e�b�q�g�u�_��
�\�b�^�u���a�g�Z�g�b�c�����m�i�Z�d�h�\�Z�g�g�u�_���\���k�i�_�p�b�Z�e�v�g�h�k�l�b���b���m�q�_�[�g�u�_���^�b�k�p�b�i�e�b�g�u���>�����������@�� 

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

�I�_�j�b�h�^���i�Z�g�^�_�f�b�b�����k�h�i�j�y�`�_�g�g�u�c���k���i�_�j�_�o�h�^�h�f���f�g�h�]�b�o���j�Z�[�h�l�g�b�d�h�\�����\���l�h�f��
�q�b�k�e�_���b���i�j�_�i�h�^�Z�\�Z�l�_�e�_�c�����g�Z���m�^�Z�e�_�g�g�u�c���j�_�`�b�f���j�Z�[�h�l�u�����i�h-�g�h�\�h�f�m���\�u�k�\�_�l�b�e���b��
�l�Z�d�m�x�� �h�k�h�[�_�g�g�h�k�l�v�� �k�h�\�j�_�f�_�g�g�h�c�� �l�j�m�^�h�\�h�c�� �k�j�_�^�u�� �d�Z�d�� �p�b�n�j�h�\�b�a�Z�p�b�y���� �Z�� �l�Z�d�`�_��
�h�[�h�a�g�Z�q�b�e�� �i�j�h�[�e�_�f�m���� �k�\�y�a�Z�g�g�m�x�� �k�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�f�b�� �j�_�Z�d�p�b�y�f�b�� �g�Z��
�\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �k�� �g�h�\�u�f�b���� �^�Z�e�_�d�h�� �g�_�� �\�k�_�]�^�Z�� �i�h�a�b�l�b�\�g�u�f�b���� �l�_�o�g�h�e�h�]�b�y�f�b����
�:���:�� �@�m�j�Z�\�e�_�\�� �b�� �L���:�� �G�_�k�l�b�d�� �_�s�_�� �^�h�� �i�Z�g�^�_�f�b�b�� �m�d�Z�a�u�\�Z�e�b�� �g�Z��
�m�\�_�e�b�q�b�\�Z�x�s�b�c�k�y�� �l�_�o�g�h-�]�m�f�Z�g�b�l�Z�j�g�u�c�� �^�b�k�[�Z�e�Z�g�k���� �g�Z�� �j�Z�a�j�u�\�� �f�_�`�^�m��
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�f�� �h�i�l�b�f�b�a�f�h�f�� �b�� �k�h�p�b�Z�e�v�g�u�f�� �i�_�k�k�b�f�b�a�f�h�f���� �g�Z��
�h�[�h�a�g�Z�q�b�\�r�b�_�k�y�� �j�b�k�d�b�� �g�Z�� �n�h�g�_�� �j�Z�k�l�m�s�b�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �\�h�a�f�h�`�g�h�k�l�_�c��
[10, �����@���� �N�h�j�k�b�j�h�\�Z�g�g�u�c�� �i�_�j�_�o�h�^�� �d�� �b�k�i�h�e�v�a�h�\�Z�g�b�x�� �p�b�n�j�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c�� �\��
�m�k�e�h�\�b�y�o�� �i�Z�g�^�_�f�b�b�� �h�[�h�k�l�j�b�e�� �i�j�h�[�e�_�f�m�� �l�_�o�g�h�n�h�[�b�c�� �>�����@���� �:�\�l�h�j�u���� �h�i�b�j�Z�y�k�v��
�g�Z���j�_�a�m�e�v�l�Z�l�u���h�i�j�h�k�Z���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o���i�k�b�o�h�e�h�]�h�\�����d�Z�d���b�k�k�e�_�^�h�\�Z�l�_�e�_�c�����l�Z�d��
�b�� �i�j�Z�d�l�b�d�h�\������ �i�j�h�]�g�h�a�b�j�m�x�l�� �j�Z�a�\�b�l�b�_�� �p�b�n�j�h�\�u�o�� �d�h�f�i�_�l�_�g�p�b�c�� �b�� �h�g�e�Z�c�g-
�d�h�f�f�m�g�b�d�Z�p�b�c�� �b�� �\�� �l�h�� �`�_�� �\�j�_�f�y�� �m�d�Z�a�u�\�Z�x�l�� �g�Z�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�j�h�\�_�^�_�g�b�y��
�b�k�k�e�_�^�h�\�Z�g�b�c�� �\�e�b�y�g�b�y�� �p�b�n�j�h�\�b�a�Z�p�b�b�� �g�Z�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�_�� �b�� �]�j�m�i�i�h�\�u�_��
�i�j�h�p�_�k�k�u���� �m�d�Z�a�u�\�Z�y���� �\�� �q�Z�k�l�g�h�k�l�b���� �g�Z�� �k�g�b�`�_�g�b�_�� �]�_�g�_�j�Z�e�b�a�h�\�Z�g�g�h�]�h�� �^�h�\�_�j�b�y�� �d��
�^�j�m�]�b�f���e�x�^�y�f���d�Z�d���h�^�g�h�]�h���b�a���k�e�_�^�k�l�\�b�c���p�b�n�j�h�\�b�a�Z�p�b�b�����l�Z�f���`�_�����k��������. 

�<�� �Z�g�]�e�h�y�a�u�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�_�� �i�h�e�m�q�b�e�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �l�_�j�f�b�g 
�l�_�o�g�h�k�l�j�_�k�k (technostress������ �b�� �h�k�h�[�m�x�� �i�h�i�m�e�y�j�g�h�k�l�v���²  �l�j�Z�g�k�Z�d�p�b�h�g�g�u�c��
�i�h�^�o�h�^�� �\�� �j�Z�k�k�f�h�l�j�_�g�b�b�� �^�Z�g�g�h�]�h�� �n�_�g�h�f�_�g�Z�� �>�����@���� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �d�h�l�h�j�u�f��
�Z�\�l�h�j�u�� �\�u�^�_�e�y�x�l�� ���� �d�h�f�i�h�g�_�g�l�h�\�� �l�_�o�g�h�k�l�j�_�k�k�Z�� ���l�_�o�g�h-�k�l�j�_�k�k�h�j�u������ �d�h�l�h�j�u�_��
�f�h�]�m�l�� �\�a�Z�b�f�h�^�_�c�k�l�\�h�\�Z�l�v�� �b�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �m�k�b�e�b�\�Z�l�v�� �^�j�m�]�� �^�j�m�]�Z���� �>�Z�e�_�_�� �f�u��
�i�j�_�^�k�l�Z�\�e�y�_�f�� �w�l�b�� �d�h�f�i�h�g�_�g�l�u�� �\�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���� �i�j�_�^�e�h�`�_�g�g�h�c��
�Z�\�l�h�j�Z�f�b���� ������ �l�_�o�g�h-�i�_�j�_�]�j�m�a�d�Z���� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �l�_�o�g�b�q�_�k�d�b�o�� �k�j�_�^�k�l�\��
�m�\�_�e�b�q�b�\�Z�_�l�� �k�d�h�j�h�k�l�v�� �b�� �h�[�t�_�f�� �j�Z�[�h�l�u�� �b�� �\�u�g�m�`�^�Z�_�l�� �q�_�e�h�\�_�d�Z�� �j�Z�[�h�l�Z�l�v��
�[�u�k�l�j�_�_�� �b�� �^�h�e�v�r�_���� ������ �l�_�o�g�h-�\�l�h�j�`�_�g�b�_���� �l�_�o�g�b�q�_�k�d�b�_�� �k�j�_�^�k�l�\�Z�� �d�Z�d�� �[�u��
�\�l�h�j�]�Z�x�l�k�y���\���`�b�a�g�v���q�_�e�h�\�_�d�Z���b���j�Z�a�f�u�\�Z�x�l���]�j�Z�g�b�p�u���f�_�`�^�m���j�Z�[�h�l�h�c���b���e�b�q�g�h�c��
�`�b�a�g�v�x���� ������ �l�_�o�g�h-�k�e�h�`�g�h�k�l�v���� �i�j�b�� �h�l�g�h�k�b�l�_�e�v�g�h�c�� �k�e�h�`�g�h�k�l�b�� �f�h�]�m�l�� �\�u�a�u�\�Z�l�v��
�q�m�\�k�l�\�Z�� �g�_�d�h�f�i�_�l�_�g�l�g�h�k�l�b���� ���� �l�_�o�g�h-�g�_�[�_�a�h�i�Z�k�g�h�k�l�v���� �f�h�`�_�l�� �\�u�a�u�\�Z�l�v�� �k�l�j�Z�o��
�e�b�r�b�l�v�k�y�� �j�Z�[�h�l�u�� �\���j�_�a�m�e�v�l�Z�l�_�� �i�_�j�_�^�Z�q�b���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���n�m�g�d�p�b�c�� �Z�\�l�h�f�Z�l�m��
�b�e�b�� �^�j�m�]�h�f�m�� �q�_�e�h�\�_�d�m���� �e�m�q�r�_�� �\�e�Z�^�_�x�s�_�f�m��IT-�l�_�o�g�h�e�h�]�b�y�f�b���� ������ �l�_�o�g�h-
�g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�v���� �i�h�k�l�h�y�g�g�u�_�� �b�a�f�_�g�_�g�b�y�� �b�e�b�� �m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y��IT-
�l�_�o�g�h�e�h�]�b�c���f�h�]�m�l�� �\�u�a�u�\�Z�l�v�� �q�m�\�k�l�\�h�� �g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�b�� �b�� �j�Z�k�k�l�j�Z�b�\�Z�l�v��
�q�_�e�h�\�_�d�Z���� �:�\�l�h�j�u�� �h�l�f�_�q�Z�x�l���� �q�l�h��IT-�l�_�o�g�h�e�h�]�b�b�� �b�� �^�j�m�]�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �b��
�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �k�h�a�^�Z�x�l�� �i�h�k�l�h�y�g�g�m�x�� �^�h�k�l�m�i�g�h�k�l�v�� �j�Z�[�h�l�g�b�d�Z��
�^�e�y�� �j�Z�[�h�l�h�^�Z�l�_�e�y���� �\�� �l�_�q�_�g�b�_�� ������ �q�Z�k�h�\�� �k�_�f�v�� �^�g�_�c�� �\�� �g�_�^�_�e�x���� �D�Z�d���k�e�_�^�k�l�\�b�_����
�i�j�h�b�k�o�h�^�b�l�� �©�d�h�e�h�g�b�a�Z�p�b�y�� �\�j�_�f�_�g�b�� �e�b�q�g�h�c�� �`�b�a�g�b�ª�� �j�Z�[�h�l�g�b�d�Z���� �q�l�h��
�g�Z�[�e�x�^�Z�_�l�k�y���b���\���k�j�_�^�_���i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���>���@�� 

�L�Z�d�b�f���h�[�j�Z�a�h�f�����f�h�`�g�h���a�Z�d�e�x�q�b�l�v�����q�l�h���k�h�\�j�_�f�_�g�g�u�_���m�k�e�h�\�b�y���a�Z�g�y�l�h�k�l�b��
�\�� �Z�d�Z�^�_�f�b�q�_�k�d�h�c�� �k�j�_�^�_�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �l�Z�d�b�f�b�� �h�k�h�[�_�g�g�h�k�l�y�f�b���� �d�Z�d��
�g�_�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�k�l�v���� �b�g�l�_�g�k�b�n�b�d�Z�p�b�y���� �p�b�n�j�h�\�b�a�Z�p�b�y���� �f�_�g�_�^�`�_�j�b�Z�e�b�a�f����
�f�Z�d�^�h�g�Z�e�v�^�b�a�Z�p�b�y���� �I�h�� �\�u�j�Z�`�_�g�b�x�� �J���G�� �:�[�j�Z�f�h�\�Z���� �b�a�f�_�g�b�e�b�k�v���l�j�m�^�h�\�u�_��
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�i�h�j�y�^�d�b���>���@���� �q�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�� �i�j�b�\�_�e�h�� �d�� �b�a�f�_�g�_�g�b�y�f�� �g�Z�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�f�� �b��
�]�j�m�i�i�h�\�h�f�� �m�j�h�\�g�y�o���� �B�g�^�b�\�b�^�m�Z�e�v�g�u�_�� �b�a�f�_�g�_�g�b�y�� �i�j�h�y�\�e�y�x�l�k�y�� �\�� �k�g�b�`�_�g�b�b��
�m�j�h�\�g�y�� �w�f�h�p�b�h�g�Z�e�v�g�h�]�h�� �[�e�Z�]�h�i�h�e�m�q�b�y���� �\�� �k�b�f�i�l�h�f�Z�o�� �k�h�f�Z�l�b�q�_�k�d�h�]�h�� �b��
�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h�� �g�_�a�^�h�j�h�\�v�y���� �\�� �j�h�k�l�_�� �l�j�_�\�h�]�b�� �b�� �^�_�i�j�_�k�k�b�\�g�h�]�h�� �n�h�g�Z��
�g�Z�k�l�j�h�_�g�b�y���� �w�f�h�p�b�h�g�Z�e�v�g�h�f�� �\�u�]�h�j�Z�g�b�b���� �k�g�b�`�_�g�b�b�� �m�^�h�\�e�_�l�\�h�j�_�g�g�h�k�l�b��
�j�Z�[�h�l�h�c�� �b�� �^�j������ �n�b�d�k�b�j�m�_�f�u�o�� �f�g�h�]�h�q�b�k�e�_�g�g�u�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�f�b����
�i�j�h�\�h�^�b�f�u�f�b���\���j�Z�a�g�u�o���k�l�j�Z�g�Z�o���f�b�j�Z�����=�j�m�i�i�h�\�u�_���i�h�k�e�_�^�k�l�\�b�y���h�[�g�Z�j�m�`�b�\�Z�x�l��
�k�_�[�y�� �\�� �i�h�y�\�e�_�g�b�b�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �d�h�g�d�m�j�_�g�p�b�b�� �f�_�`�^�m�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y�f�b����
�\�u�a�\�Z�g�g�h�c���b�a�f�_�g�_�g�b�_�f���n�h�j�f�Z�l�Z���m�i�j�Z�\�e�_�g�b�y���\���m�g�b�\�_�j�k�b�l�_�l�Z�o���>�����������@�����:�\�l�h�j�u��
�h�l�f�_�q�Z�x�l���� �q�l�h�� �i�h�^�h�[�g�Z�y�� �d�h�g�d�m�j�_�g�p�b�y�� �i�h�y�\�b�e�Z�k�v�� �d�Z�d �j�_�a�m�e�v�l�Z�l�� �a�Z�f�_�s�_�g�b�y��
�Z�d�Z�^�_�f�b�q�_�k�d�h�c�� �d�h�e�e�_�]�b�Z�e�v�g�h�c�� �f�h�^�_�e�b�� �m�i�j�Z�\�e�_�g�b�y�� �f�_�g�_�^�`�_�j�b�Z�e�v�g�h�c���� �q�l�h��
�\�_�^�_�l�� �d�� �i�j�_�d�Z�j�b�a�Z�p�b�b�� �b�e�b�� �i�j�h�e�_�l�Z�j�b�a�Z�p�b�b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c�� ���l�Z�f�� �`�_������ �Y�\�g�u�_��
�i�j�b�a�g�Z�d�b�� �i�j�_�d�Z�j�g�h�k�l�b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�v�k�d�h�]�h�� �l�j�m�^�Z�� �m�k�f�Z�l�j�b�\�Z�x�l�� �b�� �^�j�m�]�b�_��
�Z�\�l�h�j�u�� �>�����@���� �A�Z�j�m�[�_�`�g�u�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�b�� �h�l�f�_�q�Z�x�l�� �k�\�y�a�v�� �i�j�_�d�Z�j�g�h�]�h�� �l�j�m�^�Z�� �k��
�i�Z�j�Z�g�h�c�y�e�v�g�u�f�b�� �h�l�d�e�h�g�_�g�b�y�f�b�� �e�b�q�g�h�k�l�b�� �>��������56-�����@���� �k�h�i�j�h�\�h�`�^�Z�_�f�u�f�b��
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b�� �b�k�d�Z�`�_�g�b�y�f�b�� �\�� �i�h�k�l�j�h�_�g�b�b�� �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c�� �l�Z�d�h�c��
�e�b�q�g�h�k�l�b�� �k�� �d�h�e�e�_�]�Z�f�b���� �I�h�^�q�_�j�d�b�\�Z�_�l�k�y���� �q�l�h�� �\�k�_�� �[�h�e�_�_�� �m�k�b�e�b�\�Z�x�s�_�_�k�y��
�\�u�l�_�k�g�_�g�b�_���i�h�k�l�h�y�g�g�h�c�����k�l�Z�[�b�e�v�g�h�c���a�Z�g�y�l�h�k�l�b���j�Z�a�e�b�q�g�u�f�b���n�h�j�f�Z�f�b���j�Z�[�h�l�u��
�g�Z�� �m�k�e�h�\�b�y�o�� �d�j�Z�l�d�h�k�j�h�q�g�u�o�� �d�h�g�l�j�Z�d�l�h�\�� �b�� �g�_�i�h�e�g�h�c�� �a�Z�g�y�l�h�k�l�b�� �g�_�b�a�[�_�`�g�h��
�i�h�j�h�`�^�Z�x�l�� �q�m�\�k�l�\�h�� �g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�b���� �k�l�j�_�k�k���� �Z�� �l�Z�d�`�_�� �d�h�g�d�m�j�_�g�p�b�x�� �g�Z��
�j�Z�[�h�q�_�f�� �f�_�k�l�_���� �i�h�[�m�`�^�Z�y�� �j�Z�[�h�l�g�b�d�Z�� �\�h�k�i�j�b�g�b�f�Z�l�v�� �k�\�h�b�o�� �d�h�e�e�_�]�� �\�� �d�Z�q�_�k�l�\�_��
�i�h�l�_�g�p�b�Z�e�v�g�u�o�� �d�h�g�d�m�j�_�g�l�h�\���� �k�e�_�^�h�\�Z�l�_�e�v�g�h���� �d�Z�d�� �m�]�j�h�a�m�� �k�h�[�k�l�\�_�g�g�h�c��
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�\�u�y�\�b�e�b���k�\�y�a�v���f�_�`�^�m���b�g�l�_�g�k�b�n�b�d�Z�p�b�_�c���l�j�m�^�Z���b���i�j�_�g�_�[�j�_�`�_�g�b�_�f���j�Z�[�h�l�g�b�d�Z���d��
�i�j�Z�\�b�e�Z�f�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �l�j�m�^�Z�� �>�����@���� �<�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �D�� �F�Z�k�e�Z�q�� �b�� �K�� �E�_�c�l�_�j��
�a�Z�n�b�d�k�b�j�h�\�Z�g�Z�� �k�\�y�a�v�� �f�_�`�^�m�� �\�h�a�j�Z�k�l�Z�g�b�_�f�� �j�Z�[�h�q�_�c�� �g�Z�]�j�m�a�d�b���� �l�h�� �_�k�l�v��
�b�g�l�_�g�k�b�n�b�d�Z�p�b�_�c�� �l�j�m�^�Z �b�� �w�f�h�p�b�h�g�Z�e�v�g�u�f�� �\�u�]�h�j�Z�g�b�_�f�� �>�����@���� �:�\�l�h�j�u��
�b�k�k�e�_�^�h�\�Z�g�b�y���h�l�f�_�q�Z�x�l�����q�l�h���d�h�]�^�Z���g�Z�]�j�m�a�d�Z���\�h�a�j�Z�k�l�Z�_�l���b���g�Z�q�b�g�Z�_�l���i�j�_�\�u�r�Z�l�v��
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�q�Z�k�l�g�h�k�l�b���� �k�� �[�m�e�e�b�g�]�h�f�� �>�����@���� �B�f�_�x�l�k�y�� �i�h�^�h�[�g�u�_�� �m�d�Z�a�Z�g�b�y �b�� �\�� �^�j�m�]�b�o��
�b�k�k�e�_�^�h�\�Z�g�b�y�o��[28]���� �I�h�e�Z�]�Z�_�f���� �q�l�h�� �h�l�f�_�q�_�g�g�u�_�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�y�o��
�h�l�_�q�_�k�l�\�_�g�g�u�o�� �Z�\�l�h�j�h�\�� �>���@�� �g�_�]�Z�l�b�\�g�u�_�� �y�\�e�_�g�b�y�� �\�h�� �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�y�o�� �\��
�d�h�e�e�_�d�l�b�\�Z�o�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���� �l�Z�d�b�_�� �d�Z�d�� �j�Z�a�h�[�s�_�g�g�h�k�l�v���� �h�l�k�m�l�k�l�\�b�_�� �^�h�\�_�j�b�y��
�^�j�m�]�� �d�� �^�j�m�]�m���� �d�h�g�d�m�j�_�g�l�g�u�_�� �h�l�g�h�r�_�g�b�y���� �k�_�]�f�_�g�l�Z�p�b�y�� �b�� �n�j�Z�]�f�_�g�l�Z�p�b�y��
�Z�d�Z�^�_�f�b�q�_�k�d�b�o�� �k�h�h�[�s�_�k�l�\���� �f�h�[�[�b�g�]�� �b�� �[�h�k�k�b�g�]�� �g�Z�� �d�Z�n�_�^�j�Z�o���� �d�h�l�h�j�u�_�� �k�l�Z�e�b��
�i�j�h�y�\�e�y�l�v�k�y�� �\�� �j�Z�g�_�_�� �k�i�e�h�q�_�g�g�h�c�� �Z�d�Z�^�_�f�b�q�_�k�d�h�c�� �k�j�_�^�_���� �i�j�_�`�^�_��
�o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�c�k�y�� �^�h�\�_�j�b�_�f�� �b�� �k�h�e�b�^�Z�j�g�h�k�l�v�x���� �f�h�`�g�h�� �m�\�y�a�Z�l�v�� �k�� �l�_�f�b��
�h�k�h�[�_�g�g�h�k�l�y�f�b �k�h�\�j�_�f�_�g�g�h�c�� �l�j�m�^�h�\�h�c�� �k�j�_�^�u���� �h�� �d�h�l�h�j�u�o�� �j�_�q�v�� �r�e�Z�� �\�u�r�_����
�:�\�l�h�j�u�� �i�h�^�h�[�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �m�d�Z�a�u�\�Z�x�l�� �g�Z�� �k�\�y�a�v�� �w�l�b�o�� �^�_�n�h�j�f�Z�p�b�c�� �k��
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�K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �b�a�f�_�g�_�g�b�y�� �\�� �l�j�m�^�h�\�h�c�� �a�Z�g�y�l�h�k�l�b�� �g�_��
�h�]�j�Z�g�b�q�b�\�Z�x�l �k�\�h�_���\�e�b�y�g�b�_���l�j�m�^�h�\�h�c���k�n�_�j�h�c�����H�g�b���\�l�h�j�]�Z�x�l�k�y�����o�h�l�b�f���f�u���l�h�]�h��
�b�e�b�� �g�_�l���� �\�� �g�Z�r�m�� �e�b�q�g�m�x�� �`�b�a�g�v���� �f�_�g�y�y�� �h�[�j�Z�a�� �`�b�a�g�b�� �\�� �p�_�e�h�f���� �K�[�u�\�Z�_�l�k�y��
�^�Z�l�b�j�h�\�Z�g�g�u�c�� ���������� �]�h�^�h�f�� �i�j�h�]�g�h�a���Q�Z�j�e�v�a�Z �O�w�g�^�b���� �©�«�� �l�h���� �d�Z�d�b�f�� �h�[�j�Z�a�h�f��
�i�_�j�_�f�_�g�u�� �a�Z�l�j�h�g�m�l���g�Z�r�m�� �j�Z�[�h�l�m���� �k�b�e�v�g�h�� �i�h�\�e�b�y�_�l�� �g�Z�� �l�h���� �d�Z�d�� �f�u �\�h�h�[�s�_��
�[�m�^�_�f���`�b�l�v�ª���>��������27]. 

�<�� �a�Z�d�e�x�q�_�g�b�_ �h�l�f�_�l�b�f�� �q�l�h���� �^�e�y�� �l�h�]�h�� �q�l�h�[�u�� �h�[�h�a�g�Z�q�b�l�v�� �\�h�a�f�h�`�g�u�_��
�\�_�d�l�h�j�u�� �j�_�Z�]�b�j�h�\�Z�g�b�y�� �g�Z�� �g�Z�k�l�h�y�s�b�_�� �b�� �h�`�b�^�Z�_�f�u�_�� �b�a�f�_�g�_�g�b�y�� �\�� �l�j�m�^�h�\�h�c��
�a�Z�g�y�l�h�k�l�b���� �h�k�l�Z�g�h�\�b�f�k�y�� �g�Z�� �j�_�a�m�e�v�l�Z�l�Z�o�� �i�j�h�_�d�l�Z���� �j�_�e�_�\�Z�g�l�g�h�]�h��
�j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�c�� �g�Z�f�b�� �l�_�f�_���� �<�� �j�_�^�Z�d�p�b�h�g�g�h�c�� �k�l�Z�l�v�_�� �k�i�_�p�b�Z�e�v�g�h�]�h�� �\�u�i�m�k�d�Z����
�h�[�h�[�s�Z�x�s�_�]�h�� �j�_�a�m�e�v�l�Z�l�u�� �f�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �g�Z�m�q�g�h�]�h�� �i�j�h�_�d�l�Z�� �©�;�m�^�m�s�_�_��
�j�Z�[�h�l�u�ª���� �h�[�t�_�^�b�g�b�\�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c�� �b�a�� �k�l�j�Z�g�� �?�\�j�h�i�u���� �:�n�j�b�d�b�� �b�� �:�a�b�b��
�>�����@���� �h�l�f�_�q�Z�_�l�k�y���� �q�l�h�� �g�_�� �\�k�_�� �j�Z�[�h�l�Z�x�s�_�_�� �g�Z�k�_�e�_�g�b�_�� �]�h�l�h�\�h�� �d�� �i�_�j�_�f�_�g�Z�f����
�i�j�h�b�k�o�h�^�y�s�b�f�� �\�� �l�j�m�^�h�\�h�c�� �k�j�_�^�_���� �W�l�b�� �b�a�f�_�g�_�g�b�y���� �h�[�m�k�e�h�\�e�_�g�g�u�_ �]�e�Z�\�g�u�f��
�h�[�j�Z�a�h�f���p�b�n�j�h�\�b�a�Z�p�b�_�c���b���j�h�[�h�l�b�a�Z�p�b�_�c���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���i�j�h�p�_�k�k�h�\�����f�h�]�m�l��
�i�j�_�^�h�k�l�Z�\�b�l�v�� �k�h�\�_�j�r�_�g�g�h�� �g�h�\�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �^�e�y�� �l�_�o���� �d�l�h�� �d�� �g�b�f�� �]�h�l�h�\���� �g�h��
�h�^�g�h�\�j�_�f�_�g�g�h�� �y�\�e�y�x�l�k�y�� �i�h�l�_�g�p�b�Z�e�v�g�u�f�� �b�k�l�h�q�g�b�d�h�f�� �k�l�j�_�k�k�Z�� �b�� �k�g�b�`�_�g�b�y 
�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h�� �[�e�Z�]�h�i�h�e�m�q�b�y�� �^�e�y�� �l�_�o���� �d�l�h�� �d�� �g�b�f�� �g�_�� �]�h�l�h�\���� �H�[�h�[�s�Z�y��
�j�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�c���m�q�Z�k�l�g�b�d�h�\���i�j�h�_�d�l�Z�����Z�\�l�h�j�u���h�l�f�_�q�Z�x�l���l�j�b���\�Z�`�g�u�o���k��
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�m�^�h�\�e�_�l�\�h�j�_�g�g�h�k�l�b�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �k�\�h�_�]�h�� �l�j�m�^�Z���� �I�h�^�h�[�g�Z�y�� �i�h�^�]�h�l�h�\�d�Z�� �^�h�e�`�g�Z��
�[�u�l�v�� �h�[�_�k�i�_�q�_�g�Z�� �b�� �^�e�y�� �k�l�Z�j�r�b�o�� �\�h�a�j�Z�k�l�g�u�o�� �]�j�m�i�i���� �d�h�l�h�j�u�_�� �\�� �f�_�g�v�r�_�c��
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������ �q�j�_�a�\�u�q�Z�c�g�h�� �\�Z�`�g�h�� �k�h�a�^�Z�l�v�� �[�e�Z�]�h�i�j�b�y�l�g�m�x�� �j�Z�[�h�q�m�x�� �k�j�_�^�m�� �b��
�g�Z�^�_�`�g�u�_�� �k�h�p�b�Z�e�v�g�u�_�� �h�l�g�h�r�_�g�b�y�� �\�� �d�h�e�e�_�d�l�b�\�Z�o�� �b�� �h�j�]�Z�g�b�a�Z�p�b�y�o���� �q�l�h��
�i�h�a�\�h�e�b�l�� �k�f�y�]�q�b�l�v�� �\�h�a�f�h�`�g�u�_�� �g�_�]�Z�l�b�\�g�u�_�� �w�n�n�_�d�l�u�� �[�m�^�m�s�b�o�� �l�j�m�^�h�\�u�o��
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�B���_�s�_���h�^�b�g���^�h�d�m�f�_�g�l�����d�h�l�h�j�u�c���f�h�`�_�l���^�Z�l�v���g�_�d�h�l�h�j�u�_���i�h�^�k�d�Z�a�d�b���d���l�h�f�m����
�d�Z�d�� �k�e�_�^�m�_�l�� �j�_�Z�]�b�j�h�\�Z�l�v�� �\�� �k�b�l�m�Z�p�b�b�� �g�Z�j�Z�k�l�Z�x�s�b�o�� �b�a�f�_�g�_�g�b�c�� �\�� �l�j�m�^�h�\�h�c��
�k�j�_�^�_���± �w�l�h�� �^�h�d�e�Z�^�� �F�H�L�� ���������������� �\�� �d�h�l�h�j�h�f�� �\�h�i�j�h�k�u���� �k�\�y�a�Z�g�g�u�_�� �k�� �[�m�^�m�s�b�f��
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THE INFLUENCE OF PHYSICAL CULTURE  

ON THE QUALITY OF LIFE  
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socialization, healthy life style. 
Abstract. The aim of the article is to define the role physical culture plays in influencing 

the quality of life of a modern person and society in general. The phenomen�R�Q���³�T�X�D�O�L�W�\���R�I���O�L�I�H�´���L�V��
analyzed as a combination of the three spheres: physiological, emotional, and spiritual ones. The 
potential of physical culture in each sphere is revealed. It is shown that the health-improving 
effect of physical culture is due to an increase in physical activity of a person, while its 
deficiency provokes a violation of the physiological functions of the body. It is noted that the 
most effective ways to maintain physical health are feasible physical activity and tempering. A 
wide range of the emotions experienced, and their intensity determines the influence of physical 
culture on the physiological sphere of life. The most significant emotional states in the formative 
relation are mentioned: excitement, enthusiasm, passion, sports anger, rivalry, aggressiveness, 
pride. The influence of physical culture on the spiritual sphere of human life is due to its value 
potential. The idea is expressed that the main way for physical culture to influence the spiritual 
sphere is to develop a value attitude to physical culture as a phenomenon and occupation. It is 
also noted that physical culture is one of the most powerful means of socialization of people of 
any age. The conclusion is drawn that to provide a complex impact on the quality of life physical 
culture is to become a way of life for the modern person. It will improve health indicators, will 
form active life position, and it will provide self-realization of a person. 
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�<�e�b�y�g�b�_�� �n�b�a�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�u�� �g�Z�� �n�b�a�b�h�e�h�]�b�q�_�k�d�m�x�� �k�n�_�j�m��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�� 

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



�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

90 
 

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

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

�<�e�b�y�g�b�_�� �n�b�a�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�u�� �g�Z�� �w�f�h�p�b�h�g�Z�e�v�g�m�x�� �k�n�_�j�m��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�� 

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

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

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

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

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

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

�� �k�h�i�_�j�g�b�q�_�k�l�\�h �± �i�h�e�h�`�b�l�_�e�v�g�h�_�� �w�f�h�p�b�h�g�Z�e�v�g�h�_�� �k�h�k�l�h�y�g�b�_����
�h�k�g�h�\�Z�g�g�h�_���g�Z���h�[�t�_�d�l�b�\�g�h�c���h�p�_�g�d�_���k�\�h�b�o���k�b�e���b���k�b�e���k�h�i�_�j�g�b�d�Z�����l�h�\�Z�j�b�s�_�k�d�b�_��
�h�l�g�h�r�_�g�b�y�� 

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

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

�������B�k�k�e�_�^�h�\�Z�g�Z���g�Z���h�k�g�h�\�_���j�Z�a�j�Z�[�h�l�Z�g�g�u�o���d�h�g�l�j�h�e�v�g�h-�h�p�_�g�h�q�g�u�o���k�j�_�^�k�l�\���^�b�g�Z�f�b�d�Z��
�b�a�f�_�g�_�g�b�y���f�h�l�b�\�Z�p�b�b���m�q�_�g�b�y���k�l�m�^�_�g�l�h�\�� �b���^�b�g�Z�f�b�d�Z���j�Z�k�i�j�_�^�_�e�_�g�b�y���k�l�m�^�_�g�l�h�\���� �i�j�Z�\�b�e�v�g�h��
�\�u�i�h�e�g�b�\�r�b�o���d�h�g�l�j�h�e�v�g�u�_���a�Z�^�Z�g�b�y���i�h���m�j�h�\�g�y�f���m�k�\�h�_�g�b�y���a�g�Z�g�b�c�� 
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THE ROLE OF THE DIDACTIC INTEGRATIVE MODULE  IN 

MAKING STUDENTS AWARE OF THEIR PERSONAL VALUE OF 
TEACHING  

 
Keywords: integrative module, modular training, teaching motivation, mathematics, 

undergraduate students. 
Abstract. The basis of this research lies in psychological and pedagogical provisions on 

modular training, its goals, content and methods of organization. Such organization is based on 
the following principles: modularity, isolation of separate elements from the content of training, 
dynamism, efficiency and efficiency of knowledge and its system, flexibility, conscious 
perspective, versatility of methodological advice, parity. Hereby we describe and specify a 
modular system of teaching mathematics in higher education on the example of the integrative 
module "Derivative of a function" taking into account the specifics of teaching mathematics in 
higher education.  

The modular approach in the study of mathematics provides, on the one hand, the 
structuring of educational material into logically completed parts-modules, their technological 
equipment, and on the other-a certain organization of students 'educational activities based on the 
activation of their independent work, individualization of the teacher's work with the student, a 
differentiated approach to learning, step-by-step control of students' progress, a rating system for 
assessing knowledge. 

The empirical basis of the article is the data of a study conducted in 2020-2021 on the 
basis of the "South Ural State Agrarian University" (Chelyabinsk). The results of the 
development of the main professional educational program in the direction of training 
Agricultural Engineering for bachelors are presented on the example of the integrative module 
"Derivative of a function". 

Research results: 
1. We considered the key approaches to the methodology of developing an integrative 

module, in accordance with the future professional activities of the graduates. 
2. The article describes the result of the implementation of the didactic integrative 

module in the students ' awareness of the personal meaning of the teaching and methodological 
recommendations for its use. 

3. On the basis of the developed control and evaluation tools we studied the dynamics of 
changes in the motivation of students' learning and the dynamics of the distribution of students 
who correctly completed control tasks according to the levels of knowledge assimilation. 
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�d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�f���i�h�^�o�h�^�_�� �\���h�[�m�q�_�g�b�b���� �d�h�l�h�j�u�c���l�j�_�[�m�_�l�� �m�q�b�l�u�\�Z�l�v�� �m�j�h�\�_�g�v��
�i�j�_�^�\�Z�j�b�l�_�e�v�g�h�c�� �i�h�^�]�h�l�h�\�d�b���� �k�i�h�k�h�[�g�h�k�l�b�� �b�� �]�h�l�h�\�g�h�k�l�b�� �d�Z�`�^�h�]�h�� �k�l�m�^�_�g�l�Z�� �d��
�_�_�� �h�k�\�h�_�g�b�x���� �L�Z�d�Z�y�� �\�h�a�f�h�`�g�h�k�l�v���\ �f�h�^�m�e�v�g�h�f�� �h�[�m�q�_�g�b�b�� �h�[�_�k�i�_�q�b�\�Z�_�l�k�y��
�g�Z�e�b�q�b�_�f�� �m�� �d�Z�`�^�h�]�h�� �k�l�m�^�_�g�l�Z�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �^�_�y�l�_�e�v�g�h�k�l�b����
�\�d�e�x�q�Z�x�s�_�c�� �n�Z�d�l�h�j�� �\�j�_�f�_�g�b���� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�f��
�i�h�l�j�_�[�g�h�k�l�y�f�� �i�j�Z�d�l�b�q�_�k�d�b�� �\�� �d�Z�`�^�h�c�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c�� �n�h�j�f�_�� �i�j�h�p�_�k�k�Z��
�h�[�m�q�_�g�b�y���� �q�l�h�� �l�Z�d�`�_�� �i�h�e�h�`�b�l�_�e�v�g�h�� �\�e�b�y�_�l�� �g�Z�� �h�k�h�a�g�Z�g�b�y�� �k�l�m�^�_�g�l�Z�f�b��
�e�b�q�g�h�k�l�g�h�]�h���k�f�u�k�e�Z���m�q�_�g�b�y�� 

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

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

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

�F�_�l�h�^�h�e�h�]�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�y. �B�k�i�h�e�v�a�m�y�� �h�k�g�h�\�g�u�_�� �i�h�e�h�`�_�g�b�y��
�f�h�^�m�e�v�g�h�]�h�� �l�b�i�Z�� �h�[�m�q�_�g�b�y���� �g�Z�f�b�� �[�u�e�h�� �j�Z�a�j�Z�[�h�l�Z�g�h�� �k�j�_�^�k�l�\�h�� �h�[�m�q�_�g�b�y���± 
�b�g�l�_�]�j�Z�l�b�\�g�u�c�� �f�h�^�m�e�v�� ���B�F�������H�g�� �y�\�e�y�_�l�k�y�� �k�j�_�^�k�l�\�h�f�� �Z�d�l�b�\�b�a�Z�p�b�b��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �k�l�m�^�_�g�l�h�\�� �\�� �i�j�h�p�_�k�k�_��
�b�a�m�q�_�g�b�y�� �d�m�j�k�Z�� �f�Z�l�_�f�Z�l�b�d�b�� �g�Z�� �h�k�g�h�\�_ �b�o�� �p�_�g�g�h�k�l�g�h-�k�f�u�k�e�h�\�h�c�� �h�j�b�_�g�l�Z�p�b�b��
�g�Z�� �^�b�k�p�b�i�e�b�g�u�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �p�b�d�e�Z�� �b�a�� �h�k�g�h�\�g�h�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c���i�j�h�]�j�Z�f�f�u�����H�I�H�I�����i�h���g�Z�i�j�Z�\�e�_�g�b�x���©�:�]�j�h�b�g�`�_�g�_�j�b�y�ª. 
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�>�b�^�Z�d�l�b�q�_�k�d�b�c�� �f�Z�l�_�j�b�Z�e�� �d�� �i�j�Z�d�l�b�q�_�k�d�b�f�� �a�Z�g�y�l�b�y�f�� �j�_�Z�e�b�a�m�_�l��
�b�g�l�_�]�j�Z�l�b�\�g�h-�f�h�^�m�e�v�g�u�c�� �i�h�^�o�h�^�� �\���h�[�m�q�_�g�b�b���� �d�h�l�h�j�u�c�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �g�h�\�m�x��
�n�h�j�f�m���i�h�a�g�Z�\�Z�l�_�e�v�g�h�c���b���i�j�Z�d�l�b�q�_�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���k�l�m�^�_�g�l�Z�����W�l�h�l���i�h�^�o�h�^���\��
�h�[�m�q�_�g�b�b�� �^�_�e�Z�_�l�� �i�j�h�p�_�k�k���� �k�� �h�^�g�h�c�� �k�l�h�j�h�g�u���� �l�\�h�j�q�_�k�d�b�f���� �Z�� �k�� �^�j�m�]�h�c �± 
�l�_�o�g�h�e�h�]�b�q�g�u�f���� �I�j�_�i�h�^�Z�\�Z�l�_�e�v�� �d�h�g�k�l�j�m�b�j�m�_�l�� �k�� �i�h�f�h�s�v�x�� �B�F�� �d�Z�d��
�g�h�j�f�Z�l�b�\�g�m�x�� ���g�_�h�[�o�h�^�b�f�m�x���� �^�_�y�l�_�e�v�g�h�k�l�v�� �k�l�m�^�_�g�l�Z�� �[�Z�d�Z�e�Z�\�j�b�Z�l�Z���� �l�Z�d�� �b��
�i�j�Z�d�l�b�q�_�k�d�m�x�� ���m�k�\�h�_�g�g�m�x������ �J�_�Z�e�b�a�m�y�� �l�Z�d�m�x�� �f�h�^�_�e�v�� �h�[�m�q�_�g�b�y���� �h�g��
�p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�h�� �i�j�_�h�^�h�e�_�\�Z�_�l�� �h�[�t�_�d�l�b�\�g�h�� �\�h�a�g�b�d�Z�x�s�b�_�� �g�_�k�h�h�l�\�_�l�k�l�\�b�y��
�f�_�`�^�m���g�h�j�f�Z�l�b�\�g�u�f�b���b���j�_�Z�e�v�g�u�f�b���\�b�^�Z�f�b���^�_�y�l�_�e�v�g�h�k�l�b���>7�@. 

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

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

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

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

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

�D�Z�`�^�u�c�� �B�F�� �j�Z�a�j�Z�[�Z�l�u�\�Z�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �p�_�e�_�c�� �h�[�m�q�_�g�b�y�� �d�m�j�k�Z��
�f�Z�l�_�f�Z�l�b�d�b�� �b�� �g�h�k�b�l�� �g�Z�a�\�Z�g�b�_���� �d�h�l�h�j�h�_�� �h�l�j�Z�`�Z�_�l�� �k�m�l�v�� �\�u�[�j�Z�g�g�h�c�� �^�e�y�� �g�_�]�h��
�l�_�f�u���� �H�g�� �k�h�k�l�h�b�l�� �b�a�� �k�e�_�^�m�x�s�b�o�� �d�h�f�i�h�g�_�g�l�h�\���� �p�_�e�_�\�Z�y�� �m�k�l�Z�g�h�\�d�Z����
�b�g�l�_�]�j�Z�l�b�\�g�u�_�� �a�Z�^�Z�q�b���� �k�h�\�h�d�m�i�g�h�k�l�v�� �m�q�_�[�g�u�o�� �w�e�_�f�_�g�l�h�\�� ���M�W���� �b�� �m�d�Z�a�Z�g�b�c����
�P�_�e�_�\�Z�y���m�k�l�Z�g�h�\�d�Z�����^�e�y���i�j�_�i�h�^�Z�\�Z�l�_�e�y�����\�d�e�x�q�Z�_�l�������m�j�h�\�g�y���� 

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

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

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

�[�Z�d�Z�e�Z�\�j�b�Z�l�Z������ �j�_�Z�e�b�a�Z�p�b�y�� �d�h�l�h�j�u�o�� �^�h�k�l�b�]�Z�_�l�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �h�k�\�h�_�g�b�y��
�^�Z�g�g�h�]�h�� �B�F���� �B�g�l�_�]�j�Z�l�b�\�g�u�_�� �a�Z�^�Z�q�b�� �i�h�a�\�h�e�y�l�� �g�Z�b�[�h�e�_�_�� �]�e�m�[�h�d�h�� �h�k�h�a�g�Z�l�v��
�h�[�m�q�Z�x�s�_�f�m�k�y�� �i�_�j�k�i�_�d�l�b�\�u�� �_�]�h�� �^�Z�e�v�g�_�c�r�_�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �b�� �g�Z�� �w�l�h�c�� �h�k�g�h�\�_��
�i�j�h�y�\�b�l�v�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�h�k�l�v�� �\�� �m�k�\�h�_�g�b�b�� �b�a�m�q�Z�_�f�h�]�h�� �f�Z�l�_�j�b�Z�e�Z���� �G�Z�� �h�k�g�h�\�_��
�b�g�l�_�]�j�Z�l�b�\�g�u�o�� �a�Z�^�Z�q�� �n�h�j�f�b�j�m�x�l�k�y�� �M�W���± �h�k�g�h�\�g�u�_�� �k�l�j�m�d�l�m�j�g�u�_�� �_�^�b�g�b�p�u��
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�B�F���� �H�g�b�� �\�d�e�x�q�Z�x�l�� �k�b�k�l�_�f�m�� �a�Z�^�Z�g�b�c���� �k �i�h�f�h�s�v�x�� �d�h�l�h�j�u�o�� �k�l�m�^�_�g�l��
�[�Z�d�Z�e�Z�\�j�b�Z�l�Z�� �\�� �m�k�e�h�\�b�y�o�� �i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��
�j�_�r�Z�_�l�� �b�g�l�_�]�j�Z�l�b�\�g�u�_�� �a�Z�^�Z�q�b���� �B�F�� �h�[�t�_�^�b�g�y�_�l�� �\�� �k�_�[�_�� �l�h�� �h�i�l�b�f�Z�e�v�g�h�_��
�h�i�b�k�Z�g�b�_�� �b�a�m�q�Z�_�f�h�c�� �l�_�f�u�� �d�m�j�k�Z�� �f�Z�l�_�f�Z�l�b�d�b���� �d�h�l�h�j�h�_�� �k�h�^�_�j�`�b�l�� �\�k�x��
�h�k�g�h�\�g�m�x�� �b�g�n�h�j�f�Z�p�b�x�� �h�[�� �b�a�m�q�Z�_�f�u�o�� �\���^�Z�g�g�h�c�� �l�_�f�_�� �i�h�g�y�l�b�y�o���� �l�_�h�j�_�f����
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SYSTEM OF FORMING INFORMATION AND LEGA L 
WORLD VIEW  OF THE CADETS IN A MILITARY UNIVERSITY  
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informational and legal worldview of cadets; cognitive evolutionary approach; scaffolding 
technology. 

Abstract. The article designs the system to form informational and legal worldview of 
cadets of the institutes of the National Guard of the Russian Federation (those who are trained in 
specialty 40.05.01. "Legal support of national security"). The main principles of the designed 
system are: protopostulates (they form the basis of the hierarchy of the main provisions of the 
designed system and represent those principles of philosophy that determine and control the 
course of research in pedagogical science); metapostulates (represent supportive assumptions for 
educational science); postulates (set the structure of the subject of study and the rules that must 
be followed in the process of solving the problem). As one of the main postulates of the system, 
the authors give the provision on the presence of two levels of information and legal worldview.  
The informational and legal worldview of the first level is interpreted as a subspecies of the 
professional worldview, and the informational and legal worldview of the second level is 
interpreted as a subspecies of the professional worldview.   

The implementation of the system is carried out on the basis of the application of the 
cognitive-evolutionary approach. The cognitive-evolutionary approach used in pedagogical 
research for the first time and it is based on the use of the cognitive-evolutionary theory of Piaget 
in the educational process of a military university.  An example of the practical implementation 
of the system for the formation of an informational and legal worldview when conducting legal 
cycle lessons for cadets of higher educational institutions of the Russian National Guard troops is 
given.  A feature of the described pedagogical experiment is the use of a cognitive-evolutionary 
approach in the educational process of a military university, based on the use of scaffolding 
technology. 

The application of scaffolding technology is carried out in an organic unity with the case 
method. The use of the case method, on the one hand, is a reflection of the currently actively 
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developing plot-game paradigm related to topical problems of general and applied ontology, and 
on the other hand, it organically combines with the idea of identifying three phases in the process 
of forming an information and legal worldview - phase of prevailing accommodation, phase of 
choice of a mixed adaptive strategy and phase of prevailing assimilation. 
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�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �p�_�g�g�h�k�l�_�c���� �G�Z���\�l�h�j�h�f�� �m�j�h�\�g�_�� �n�h�j�f�b�j�h�\�Z�g�b�y��
�b�g�n�h�j�f�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�]�h�� �f�b�j�h�\�h�a�a�j�_�g�b�y�� �d�m�j�k�Z�g�l�u�� �\�� �k�\�h�b�o��
�f�b�j�h�\�h�a�a�j�_�g�q�_�k�d�b�o�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�o�� �\�u�o�h�^�y�l�� �a�Z�� �i�j�_�^�_�e�u�� �q�b�k�l�h��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �b�g�l�_�j�_�k�h�\���� �<�h�� �]�e�Z�\�m�� �m�]�e�Z�� �d�e�Z�^�m�l�k�y�� �p�_�g�g�h�k�l�b�� �\�u�k�r�_�]�h��
�i�h�j�y�^�d�Z���± �p�_�g�g�h�k�l�b�����g�Z�i�j�y�f�m�x���k�\�y�a�Z�g�g�u�_���k���i�h�g�b�f�Z�g�b�_�f���q�_�e�h�\�_�q�_�k�d�h�c���`�b�a�g�b��
�b�� �q�_�e�h�\�_�q�_�k�d�h�]�h�� �[�e�Z�]�h�i�h�e�m�q�b�y�� �d�Z�d�� �g�Z�b�\�u�k�r�_�]�h�� �^�h�k�l�b�`�_�g�b�y�� �k�h�\�j�_�f�_�g�g�h�c��
�p�b�\�b�e�b�a�Z�p�b�b���� �H�^�g�b�f�� �b�a���p�_�g�l�j�Z�e�v�g�u�o���i�h�e�h�`�_�g�b�c�� �k�b�k�l�_�f�u���y�\�e�y�_�l�k�y���i�h�k�l�m�e�Z�l��
�h�� �j�Z�a�^�_�e�_�g�b�b�� �f�b�j�h�\�h�a�a�j�_�g�b�y�� �g�Z�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�_�� �f�b�j�h�\�h�a�a�j�_�g�b�_�� ���i�_�j�\�u�c��
�m�j�h�\�_�g�v�����b���f�b�j�h�\�h�a�a�j�_�g�b�_���i�j�h�n�_�k�k�b�h�g�Z�e�Z�����\�l�h�j�h�c���m�j�h�\�_�g�v�����>���������@�� 

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

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

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

�J�_�a�m�e�v�l�Z�l�u���b���b�o���h�[�k�m�`�^�_�g�b�_�� 
������ �K�b�k�l�_�f�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�]�h�� �f�b�j�h�\�h�a�a�j�_�g�b�y��

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

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

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

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

������ �N�h�j�f�b�j�h�\�Z�g�b�_�� �f�b�j�h�\�h�a�a�j�_�g�b�y�� �l�j�_�[�m�_�l�� �b�g�l�_�]�j�Z�p�b�b�� �i�_�^�Z�]�h�]�b�d�b�� �k��
�n�b�e�h�k�h�n�b�_�c�����i�k�b�o�h�e�h�]�b�_�c���b���i�j�_�^�f�_�l�g�u�f���a�g�Z�g�b�_�f���>���������������������@���� 

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

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

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

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

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

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

�I�j�b�\�_�^�_�f�� �h�i�b�k�Z�g�b�_�� �k�l�j�m�d�l�m�j�g�u�o�� �d�h�f�i�h�g�_�g�l�h�\���� �k�h�k�l�Z�\�e�y�x�s�b�o��
�b�g�n�h�j�f�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�_�� �f�b�j�h�\�h�a�a�j�_�g�b�_�� �h�[�h�b�o�� �m�j�h�\�g�_�c�� �[�m�^�m�s�_�]�h�� �h�n�b�p�_�j�Z��
�>�������� �����@���� �D�h�]�g�b�l�b�\�g�u�c�� �d�h�f�i�h�g�_�g�l���� �F�b�j�h�\�h�a�a�j�_�g�q�_�k�d�b�_�� �i�j�b�g�p�b�i�u�� �b��
�m�[�_�`�^�_�g�b�y�� �g�_�� �f�h�]�m�l�� �h�k�g�h�\�u�\�Z�l�v�k�y�� �b�k�d�e�x�q�b�l�_�e�v�g�h�� �g�Z�� �\�_�j�_�� �\�� �b�^�_�Z�e�u�� �b��
�n�h�j�f�b�j�h�\�Z�l�v�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �m�[�_�`�^�_�g�b�y�� �\�� �k�m�s�_�k�l�\�h�\�Z�g�b�_�� �l�Z�d�b�o�� �b�^�_�Z�e�h�\�� �b�� �\��
�g�_�h�[�o�h�^�b�f�h�k�l�b���k�e�_�^�h�\�Z�g�b�y���b�f�����:�d�l���\�_�j�u�����g�_���h�i�b�j�Z�x�s�b�c�k�y���g�Z���Z�g�Z�e�b�l�b�q�_�k�d�b�c��
�Z�g�Z�e�b�a�� �l�_�h�j�b�b�� �b�� �i�j�Z�d�l�b�d�b���� �g�Z�� �d�h�g�d�j�_�l�g�u�_�� �i�j�_�^�f�_�l�g�u�_�� �a�g�Z�g�b�y���� �g�_�� �y�\�e�y�_�l�k�y��
�m�k�l�h�c�q�b�\�u�f�� �b�� �h�d�Z�a�u�\�Z�_�l�k�y�� �a�Z�\�b�k�b�f�u�f�� �h�l�� �k�e�m�q�Z�c�g�u�o�� �h�[�k�l�h�y�l�_�e�v�k�l�\����
�H�[�j�Z�l�b�f�k�y�� �d�� �q�_�l�\�_�j�l�h�f�m�� �f�_�l�Z�i�h�k�l�m�e�Z�l�m�� �i�j�h�_�d�l�b�j�m�_�f�h�c�� �g�Z�f�b�� �l�_�h�j�b�b����
�d�j�b�l�_�j�b�b�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b�� �f�b�j�h�\�h�a�a�j�_�g�b�y�� �h�i�j�_�^�_�e�y�x�l�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�_��
�Z�g�Z�e�b�a�Z�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o�� �j�_�i�j�_�a�_�g�l�Z�p�b�c�� �b�� �^�_�c�k�l�\�b�c�� �k�m�[�t�_�d�l�h�\��
�f�b�j�h�\�h�a�a�j�_�g�b�y���� �B�a�m�q�_�g�b�_�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o�� �j�_�i�j�_�a�_�g�l�Z�p�b�c�� �d�m�j�k�Z�g�l�h�\��
�i�h�a�\�h�e�b�l�� �g�Z�f�� �g�_�� �l�h�e�v�d�h�� �Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v�� �d�h�]�g�b�l�b�\�g�h�]�h��
�d�h�f�i�h�g�_�g�l�Z�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�]�h�� �f�b�j�h�\�h�a�a�j�_�g�b�y���� �g�h�� �b�� �i�h�e�m�q�b�l�v�� �k�Z�f�h�_��
�h�[�s�_�_���i�j�_�^�k�l�Z�\�e�_�g�b�_���h���f�b�j�h�\�h�a�a�j�_�g�q�_�k�d�b�o���i�h�a�b�p�b�y�o���[�m�^�m�s�b�o���h�n�b�p�_�j�h�\���� 

�P�_�g�g�h�k�l�g�h-�f�h�l�b�\�Z�p�b�h�g�g�u�c�� �d�h�f�i�h�g�_�g�l���� �F�u�� �b�k�o�h�^�b�f�� �b�a�� �l�h�]�h���� �q�l�h��
�k�m�s�_�k�l�\�m�x�l���l�j�b���h�k�g�h�\�g�u�o���\�_�d�l�h�j�Z���n�h�j�f�b�j�h�\�Z�g�b�y���b�g�n�h�j�f�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�]�h��
�f�b�j�h�\�h�a�a�j�_�g�b�y���� �f�h�l�b�\�Z�p�b�h�g�g�u�c���± �f�b�j�h�\�h�a�a�j�_�g�b�_�� �^�h�e�`�g�h�� �h�k�g�h�\�u�\�Z�l�v�k�y�� �g�Z��
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�n�h�j�f�b�j�m�_�f�u�o�� �m�� �d�m�j�k�Z�g�l�h�\�� �p�_�g�g�h�k�l�y�o���� �d�h�]�g�b�l�b�\�g�u�c���± �d�m�j�k�Z�g�l�� �\�� �i�j�h�p�_�k�k�_��
�h�[�m�q�_�g�b�y�� �k�h�]�e�Z�k�h�\�u�\�Z�_�l�� �k�_�[�y�� �k�� �h�d�j�m�`�Z�x�s�b�f�� �f�b�j�h�f���� �d�h�l�h�j�u�c�� �g�_��
�h�]�j�Z�g�b�q�b�\�Z�_�l�k�y�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f�� �i�j�h�k�l�j�Z�g�k�l�\�h�f�� �\�h�_�g�g�h�]�h�� �\�m�a�Z���� �>�e�y��
�i�j�h�^�m�d�l�b�\�g�h�]�h�� �k�h�]�e�Z�k�h�\�Z�g�b�y�� �d�m�j�k�Z�g�l�� �b�a�m�q�Z�_�l�� �Z�d�l�m�Z�e�v�g�m�x�� �j�_�Z�e�v�g�h�k�l�v���� �\�� �l�h�f��
�q�b�k�e�_ �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�� �>�������� �����@���� �G�_�h�[�o�h�^�b�f�Z�y�� �^�e�y�� �i�h�a�g�Z�\�Z�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z��
�b�g�l�_�e�e�_�d�l�m�Z�e�v�g�Z�y�� �j�_�n�e�_�d�k�b�y�� �i�j�_�^�i�h�e�Z�]�Z�_�l�� �k�Z�f�h�i�j�h�\�_�j�d�m�� �b��
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�d�m�j�k�Z�g�l�u���b�a���W�=���i�j�_�^�i�h�e�h�`�b�e�b�����q�l�h���i�h�k�j�_�^�k�l�\�h�f���^�h�k�l�m�i�Z���d���f�b�d�j�h�q�b�i�m���q�_�j�_�a��
�B�g�l�_�j�g�_�l���� �\�a�e�h�f�s�b�d�� �i�h�e�m�q�Z�_�l�� �^�h�k�l�m�i�� �d�� �k�b�k�l�_�f�_�� �m�i�j�Z�\�e�_�g�b�y�� �^�\�b�`�_�g�b�_�f��
�k�Z�f�h�e�_�l�Z���b���b�f�_�_�l���\�h�a�f�h�`�g�h�k�l�v���\�u�\�_�k�l�b���f�Z�r�b�g�m���b�a �k�l�j�h�y�� 

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

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

�<�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�c�� �g�Z�m�d�_�� �g�Z�d�h�i�e�_�g�� �a�g�Z�q�b�l�_�e�v�g�u�c�� �h�i�u�l�� �i�h�^�]�h�l�h�\�d�b��
�k�i�_�p�b�Z�e�b�k�l�h�\���� �k�i�h�k�h�[�g�u�o�� �h�k�m�s�_�k�l�\�e�y�l�v�� �k�\�h�x�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�m�x��
�^�_�y�l�_�e�v�g�h�k�l�v���� �h�i�b�j�Z�y�k�v�� �g�Z�� �d�h�f�i�_�l�_�g�p�b�b�� �k�j�Z�a�m�� �g�_�k�d�h�e�v�d�b�o�� �k�i�_�p�b�Z�e�v�g�h�k�l�_�c����
�G�Z�b�[�h�e�_�_�� �b�g�l�_�j�_�k�g�u�f�� �^�e�y�� �g�Z�k�� �y�\�e�y�_�l�k�y�� �h�i�u�l�� �i�h�^�]�h�l�h�\�d�b�� �b�g�n�h�j�f�Z�l�b�d�h�\-
�x�j�b�k�l�h�\���� �B�a�m�q�_�g�b�_�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�j�h�]�j�Z�f�f�� �f�h�`�_�l��
�i�h�f�h�q�v�� �\�� �m�l�h�q�g�_�g�b�b�� �b�� �j�_�Z�e�b�a�Z�p�b�b�� �k�b�k�l�_�f�u�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-
�i�j�Z�\�h�\�h�]�h���f�b�j�h�\�h�a�a�j�_�g�b�y���d�m�j�k�Z�g�l�h�\���>��8]. 

�D�h�g�d�j�_�l�g�h�_�� �i�j�b�f�_�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b�� �k�d�Z�n�n�h�e�^�b�g�]�Z�� �m�q�b�l�u�\�Z�_�l��
�Z�d�l�m�Z�e�v�g�m�x�� �n�Z�a�m�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �B�I�F�� �b���� �k�e�_�^�h�\�Z�l�_�e�v�g�h���� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�_��
�Z�^�Z�i�l�b�\�g�h�_�� �i�h�\�_�^�_�g�b�_�� �d�m�j�k�Z�g�l�h�\���± �\�u�[�h�j�� �d�m�j�k�Z�g�l�h�f�� �Z�^�Z�i�l�b�\�g�h�c�� �k�l�j�Z�l�_�]�b�b����
�^�h�i�m�k�d�Z�x�s�_�c���b�a�f�_�j�_�g�b�_���\���\�b�^�_���h�i�i�h�a�b�p�b�b���©�Z�k�k�b�f�b�e�y�p�b�y���²  �Z�d�d�h�f�h�^�Z�p�b�y�ª���b��
�k�h�h�l�\�_�l�k�l�\�m�x�s�_�c �l�_�f�� �k�Z�f�u�f �h�^�g�h�c�� �b�a�� �m�d�Z�a�Z�g�g�u�o�� �\�u�r�_�� �q�_�l�u�j�_�o�� �k�l�j�Z�l�_�]�b�c��
�b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �<�� �g�Z�k�l�h�y�s�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �b�k�i�h�e�v�a�h�\�Z�e�k�y��
�©�h�[�h�[�s�_�g�g�u�c�� �h�[�j�Z�a�ª�� �d�m�j�k�Z�g�l�Z���� �\�u�[�b�j�Z�x�s�_�]�h�� �^�e�y�� �k�_�[�y�� �Z�^�Z�i�l�b�\�g�m�x��
�k�l�j�Z�l�_�]�b�x���� �H�^�g�Z�d�h�� �\�� �h�^�g�h�f�� �b�� �l�h�f�� �`�_�� �d�m�j�k�Z�g�l�k�d�h�f�� �d�h�e�e�_�d�l�b�\�_�� �i�j�b�� �j�_�r�_�g�b�b��
�h�^�g�h�c�� �b�� �l�h�c�� �`�_�� �a�Z�^�Z�q�b�� ���d�_�c�k�Z���� �h�^�b�g�� �d�m�j�k�Z�g�l�� �f�h�`�_�l�� �\�u�[�j�Z�l�v�� �i�Z�k�k�b�\�g�h-
�^�_�n�h�j�f�b�j�m�x�s�m�x���k�l�j�Z�l�_�]�b�x�����Z���^�j�m�]�h�c���± �Z�d�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�m�x���k�l�j�Z�l�_�]�b�x����
�<�u�[�h�j�� �i�h�^�o�h�^�y�s�_�c�� �^�e�y�� �d�m�j�k�Z�g�l�Z�� �k�l�j�Z�l�_�]�b�b�� �a�Z�\�b�k�b�l�� �g�_�� �l�h�e�v�d�h�� �h�l��
�i�j�b�h�[�j�_�l�_�g�g�u�o���a�g�Z�g�b�c���b���m�f�_�g�b�c���d�m�j�k�Z�g�l�Z�����g�h���b���h�l���_�]�h���o�Z�j�Z�d�l�_�j�Z�����I�h���f�g�_�g�b�x��
�Z�\�l�h�j�h�\���� �^�e�y�� �[�h�e�v�r�_�c�� �m�k�i�_�r�g�h�k�l�b�� �i�j�h�\�h�^�b�f�h�]�h�� �w�d�k�i�_�j�b�f�_�g�l�Z�� �g�_�h�[�o�h�^�b�f�h�� �\��
�i�j�h�p�_�k�k�_�� �_�]�h�� �h�k�m�s�_�k�l�\�e�_�g�b�y�� �i�j�b�\�e�_�d�Z�l�v�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �d�h�]�g�b�l�b�\�g�h�c���b�e�b��
�k�h�p�b�Z�e�v�g�h�c���i�k�b�o�h�e�h�]�b�b���>��9]. 
________________________ 
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Abstract. The review of the topic is based on rapidly growing technicalization of the 
world and necessity to include this aspect as a fundamental for engineering education. Technical 
�U�H�D�O�L�W�\�� �F�K�D�Q�J�H�V�� �D�W�W�L�W�X�G�H�� �W�R�� �H�Q�J�L�Q�H�H�U�¶�� �F�R�P�S�H�W�H�Q�F�H�V�� �D�Q�G�� �N�Q�R�Z�O�H�G�J�H���� �F�R�Q�F�H�S�W�� �R�I�� �©�H�Q�J�L�Q�H�H�U�L�Q�J��
�W�K�L�Q�N�L�Q�J�ª���� �D�Q�G�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �R�I�� �W�K�H�� �H�Q�J�L�Q�H�H�U�L�Q�J�� �F�R�P�P�X�Q�L�W�\. An engineer, creating a technique, 
has technical power in a man-made society. The desire to overcome the technocratic nature of 
education resulted in the need for philosophical thoroughness of engineering and technical 
education. 

The educational paradigm is in line with the development of scientific knowledge. The 
article draws attention to the connection between modern paradigm of scientific development 
and humanitarian component of contemporary education system. The synergistic convergent 
paradigm of scientific knowledge of the postmodern era is characterized by an interdisciplinary 
direction of scientific research: the integration of scientific, technical, natural science and socio-
humanitarian knowledge. The anthropological perspective of philosophy reinforces its 
importance in solving the problems of interaction between man and technology. The analysis of 
scientific literature helped the author to synthesize ideas about the role of philosophy in the 
modern paradigm of knowledge. The authenticity of the article lies in the author's justification of 
�W�K�H�� �P�R�V�W�� �L�P�S�R�U�W�D�Q�W�� �U�H�D�V�R�Q�V�� �I�R�U�� �V�W�X�G�\�L�Q�J�� �W�K�H�� �G�L�V�F�L�S�O�L�Q�H�� �©�3�K�L�O�R�V�R�S�K�\�� �R�I�� �6�F�L�H�Q�F�H�ª�� �L�Q�� �W�K�H�� �P�D�V�W�H�U�
�V��
program of technical universities. 

Keywords: master's degree; philosophy of science; engineering education. 
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�F�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�����<�� �k�l�Z�l�v�_�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �f�_�l�h�^�u�� �Z�g�Z�e�b�a�Z��
�g�Z�m�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�u�� �i�h�� �l�_�f�_���� �k�h�i�h�k�l�Z�\�e�_�g�b�_���� �k�b�g�l�_�a���� �]�_�j�f�_�g�_�\�l�b�q�_�k�d�b�c��
�f�_�l�h�^�� 

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

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

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

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

�J�h�e�v�� �n�b�e�h�k�h�n�b�b�� �\�� �b�g�l�_�]�j�Z�p�b�h�g�g�h�f�� �_�^�b�g�k�l�\�_�� �a�g�Z�g�b�c. �I�j�Z�d�l�b�q�_�k�d�b�_��
�b�g�l�_�j�_�k�u�� �q�_�e�h�\�_�d�Z�� �b�g�b�p�b�b�j�m�x�l�� �e�x�[�h�_�� �g�Z�m�q�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_���� �i�h�w�l�h�f�m��
�f�_�`�^�b�k�p�b�i�e�b�g�Z�j�g�h�k�l�v�� �g�Z�m�d�b�� �g�_�� �f�h�`�_�l�� �j�Z�a�\�b�\�Z�l�v�k�y�� �\�g�_�� �]�m�f�Z�g�b�l�Z�j�g�h�]�h��
�a�g�Z�g�b�y���� �>�e�y�� �Z�g�Z�e�b�a�Z�� �n�_�g�h�f�_�g�Z�� �g�Z�m�d�b�� �l�j�_�[�m�_�l�k�y�� �h�j�]�Z�g�b�q�_�k�d�h�_�� �_�^�b�g�k�l�\�h��
�j�Z�a�e�b�q�g�u�o�� �_�_�� �Z�k�i�_�d�l�h�\���� �_�_�� �©�l�j�Z�g�k�^�b�k�p�b�i�e�b�g�Z�j�g�h�_�� �b�a�f�_�j�_�g�b�_�ª�� ������ 11). 
�K�h�\�j�_�f�_�g�g�u�_�� �l�_�o�g�b�q�_�k�d�b�_�� �i�j�h�_�d�l�u�� �b�f�_�x�l�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�c�� �o�Z�j�Z�d�l�_�j����
�i�h�k�d�h�e�v�d�m�� �k�h�_�^�b�g�y�x�l�� �b�g�`�_�g�_�j�g�h-�l�_�o�g�b�q�_�k�d�b�_�� �b�� �n�b�e�h�k�h�n�k�d�h-
�f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�_�� �i�h�^�o�h�^�u���� �<�� �k�e�m�q�Z�_�� �h�l�d�Z�a�Z�� �h�l�� �n�b�e�h�k�h�n�k�d�h-�]�m�f�Z�g�b�l�Z�j�g�h�]�h��
�a�g�Z�g�b�y���� �g�Z�m�d�Z�� �f�h�`�_�l�� �i�j�_�\�j�Z�l�b�l�v�k�y�� �\�� �©�«�� �b�g�k�l�j�m�f�_�g�l�� �k�� �h�]�j�Z�g�b�q�_�g�g�u�f�b��
�\�h�a�f�h�`�g�h�k�l�y�f�b���� �]�^�_�� �]�m�f�Z�g�b�l�Z�j�g�u�_�� �p�_�e�b�� �[�m�^�m�l�� �\�u�o�h�e�h�s�_�g�u�� �b�� �q�_�e�h�\�_�q�_�k�l�\�h��
�i�j�_�\�j�Z�l�b�l�k�y���\���k�h�p�b�Z�e�v�g�m�x���k�j�_�^�m���^�e�y���w�d�k�i�_�j�b�f�_�g�l�h�\�ª���>������ 29].  

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

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

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

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

�K�h�\�j�_�f�_�g�g�Z�y�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y�� �i�Z�j�Z�^�b�]�f�Z���� �g�Z�p�_�e�_�g�Z�� �g�Z��
�]�m�f�Z�g�b�l�Z�j�b�a�Z�p�b�x�� �b�� �]�m�f�Z�g�b�a�Z�p�b�x�� �h�[�j�Z�a�h�\�Z�g�b�y���� �H�k�h�[�h�_�� �a�g�Z�q�_�g�b�_�� �i�j�h�p�_�k�k��
�m�k�b�e�_�g�b�y �]�m�f�Z�g�b�l�Z�j�g�h�c���k�h�k�l�Z�\�e�y�x�s�_�c���b�f�_�_�l���\���l�_�o�g�b�q�_�k�d�b�o���\�m�a�Z�o�����_�]�h���p�_�e�v���Å��
�i�j�_�h�^�h�e�_�g�b�_�� �l�_�o�g�h�d�j�Z�l�b�q�_�k�d�h�]�h�� �f�b�j�h�\�h�a�a�j�_�g�b�y�� �\�� �h�[�j�Z�a�h�\�Z�g�b�b�� �b�g�`�_�g�_�j�Z����
�;�m�^�m�s�b�_�� �b�g�`�_�g�_�j�u���^�h�e�`�g�u�� �h�[�e�Z�^�Z�l�v�� �g�_�� �l�h�e�v�d�h�� �a�g�Z�g�b�y�f�b���� �m�f�_�g�b�y�f�b�� �b��
�g�Z�\�u�d�Z�f�b�� �k�\�h�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�b�� �^�_�y�l�_�e�v�g�h�k�l�b�� �F�u�r�e�_�g�b�_�� �b�g�`�_�g�_�j�Z��
�^�h�e�`�g�h�� �\�d�e�x�q�Z�l�v�� �a�g�Z�g�b�_�� �h�� �q�_�e�h�\�_�d�_���� �^�_�y�l�_�e�v�g�h�k�l�v�� �b�g�`�_�g�_�j�Z�� �^�h�e�`�g�Z��
�h�k�g�h�\�u�\�Z�l�v�k�y�� �b�� �g�Z�� �]�m�f�Z�g�b�l�Z�j�g�h�f�� �a�g�Z�g�b�b���� �©�G�Z�m�d�m�� �^�_�e�Z�x�l�� �e�x�^�b���� �H�[�� �w�l�h�f��
�_�k�l�_�k�l�\�_�g�g�h�f�� �h�[�k�l�h�y�l�_�e�v�k�l�\�_�� �e�_�]�d�h�� �a�Z�[�u�\�Z�x�l���� �_�s�_�� �h�^�g�h�� �g�Z�i�h�f�b�g�Z�g�b�_�� �h�� �g�_�f��
�f�h�`�_�l�� �k�i�h�k�h�[�k�l�\�h�\�Z�l�v�� �m�f�_�g�v�r�_�g�b�x�� �i�j�b�k�d�h�j�[�g�h�c�� �i�j�h�i�Z�k�l�b�� �f�_�`�^�m�� �^�\�m�f�y��
�d�m�e�v�l�m�j�Z�f�b���± �]�m�f�Z�g�b�l�Z�j�g�h-�o�m�^�h�`�_�k�l�\�_�g�g�h�c���b���g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c�ª���>������232].  

�F�u�k�e�b�l�_�e�b�� �O�O�� �k�l�h�e�_�l�b�y�� �i�h�^�g�b�f�Z�e�b�� �\�h�i�j�h�k�� �h�� �g�_�h�[�o�h�^�b�f�h�k�l�b��
�k�h�p�b�Z�e�v�g�h�c�� �h�p�_�g�d�b�� �i�h�k�e�_�^�k�l�\�b�c�� �l�_�o�g�b�d�b�� �k�Z�f�b�f�� �l�_�o�g�b�d�h�f���� �B�g�`�_�g�_�j �b��
�n�b�e�h�k�h�n�� �l�_�o�g�b�d�b�� �I�� �W�g�]�_�e�v�f�_�c�_�j�� �j�Z�a�f�u�r�e�y�e�� �h�� �\�Z�`�g�h�k�l�b�� �n�b�e�h�k�h�n�k�d�h�]�h��
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�a�g�Z�g�b�y�� �^�e�y�� �b�g�`�_�g�_�j�Z���� �©�«�� �b�g�`�_�g�_�j�u�� �i�h�� �g�_�^�h�k�l�Z�l�d�m�� �h�[�s�_�]�h�� �m�f�k�l�\�_�g�g�h�]�h��
�j�Z�a�\�b�l�b�y���� �k�Z�f�b�� �g�b�q�_�]�h�� �g�_�� �a�g�Z�x�l�� �b�� �a�g�Z�l�v�� �g�_�� �o�h�l�y�l�� �h�� �d�m�e�v�l�m�j�g�h�f�� �a�g�Z�q�_�g�b�b��
�k�\�h�_�c�� �i�j�h�n�_�k�k�b�b�� �b�� �k�q�b�l�Z�x�l�� �a�Z�� �[�_�k�i�h�e�_�a�g�m�x�� �l�j�Z�l�m�� �\�j�_�f�_�g�b�� �j�Z�k�k�m�`�^�_�g�b�y�� �h�[��
�w�l�b�o�� �\�_�s�Z�o�«�� �H�l�k�x�^�Z�� �\�h�a�g�b�d�Z�_�l�� �a�Z�^�Z�q�Z�� �i�_�j�_�^�� �k�Z�f�b�f�b�� �b�g�`�_�g�_�j�Z�f�b���� �\�g�m�l�j�b��
�k�h�[�k�l�\�_�g�g�h�c�� �k�j�_�^�u�� �i�h�\�u�k�b�l�v�� �m�f�k�l�\�_�g�g�h�_�� �j�Z�a�\�b�l�b�_�� �b�� �i�j�h�g�b�d�g�m�l�v�k�y�� �g�Z��
�h�k�g�h�\�Z�g�b�b�� �b�k�l�h�j�b�q�_�k�d�b�o�� �b�� �k�h�p�b�h�e�h�]�b�q�_�k�d�b�o�� �^�Z�g�g�u�o�� �\�k�_�x�� �\�Z�`�g�h�k�l�b�x�� �k�\�h�_�c��
�i�j�h�n�_�k�k�b�b�� �\�� �k�h�\�j�_�f�_�g�g�h�f�� �]�h�k�m�^�Z�j�k�l�\�_�ª [12, �����@���� �<�� �d�g�b�]�_�� �©�H�� �l�_�o�g�b�d�_�� �b��
�]�m�f�Z�g�b�a�f�_�ª�� �L�� �:�^�h�j�g�h�� �k�l�Z�\�b�l�� �\�h�i�j�h�k�� �h�[�� �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� �l�_�o�g�b�d�h�\�� �a�Z���i�e�h�^�u��
�k�\�h�_�]�h�� �l�j�m�^�Z���� �i�b�r�_�l�� �h�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�j�b�h�[�s�_�g�b�y�� �l�_�o�g�b�d�h�\�� �d�� �n�b�e�h�k�h�n�b�b��
�l�_�o�g�b�d�b���>���@�� 

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

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

�G�_�h�[�o�h�^�b�f�h�k�l�v�� �n�h�j�f�b�j�h�\�Z�g�b�y �b�g�`�_�g�_�j�Z�� �d�Z�d�� �\�k�_�k�l�h�j�h�g�g�_�� �j�Z�a�\�b�l�h�c��
�e�b�q�g�h�k�l�b�� �h�[�m�k�e�h�\�e�_�g�Z�� �m�k�b�e�_�g�b�_�f�� �k�h�p�b�Z�e�v�g�h�c�� �j�h�e�b�� �b�� �k�h�p�b�Z�e�v�g�h�c��
�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� �b�g�`�_�g�_�j�g�h�]�h�� �k�h�h�[�s�_�k�l�\�Z���� �F�u�r�e�_�g�b�_�� �b�g�`�_�g�_�j�Z�� �b�� �_�]�h��
�^�_�y�l�_�e�v�g�h�k�l�v���g�_���f�h�`�_�l���h�k�m�s�_�k�l�\�e�y�l�v�k�y���[�_�a���h�i�h�j�u���g�Z���]�m�f�Z�g�b�l�Z�j�g�h�_���a�g�Z�g�b�_�����<��
�O�OI �\�_�d�_���^�e�y���h�[�h�k�g�h�\�Z�g�b�y���w�d�k�i�_�j�l�g�h�c���h�p�_�g�d�b���d�Z�`�^�h�]�h���d�h�g�d�j�_�l�g�h�]�h���g�Z�m�q�g�h�]�h��
�b�k�k�e�_�^�h�\�Z�g�b�y�� �]�m�f�Z�g�b�l�Z�j�g�u�c�� �i�h�^�o�h�^�� �b�f�_�_�l�� �h�k�h�[�h�_�� �a�g�Z�q�_�g�b�_���� �B�g�`�_�g�_�j�� �d�Z�d��
�b�k�i�h�e�g�b�l�_�e�v�� �\�k�_�o�� �k�h�p�b�Z�e�v�g�h�� �a�g�Z�q�b�f�u�o�� �i�j�h�_�d�l�h�\�� �^�h�e�`�_�g�� �\�� �i�j�h�p�_�k�k�_��
�i�j�h�_�d�l�b�j�h�\�Z�g�b�y���m�k�l�j�h�c�k�l�\�����l�_�o�g�h�e�h�]�b�c���h�i�b�j�Z�l�v�k�y���g�Z���k�\�h�b���a�g�Z�g�b�y���h���q�_�e�h�\�_�d�_���� 

�K�e�_�^�m�_�l�� �\�u�^�_�e�b�l�v�� �h�k�g�h�\�g�u�_�� �i�j�b�q�b�g�u�� �b�a�m�q�_�g�b�y�� �i�j�_�^�f�_�l�Z�� �©�N�b�e�h�k�h�n�b�y��
�g�Z�m�d�b�ª���\���k�b�k�l�_�f�_���f�Z�]�b�k�l�j�Z�l�m�j�u�� 

1. �N�h�j�f�b�j�m�_�l�k�y�� �n�b�e�h�k�h�n�k�d�h�_�� �f�b�j�h�\�h�a�a�j�_�g�b�_���� �>�e�y�� �b�g�`�_�g�_�j�Z�� �h�q�_�g�v��
�\�Z�`�g�Z�� �k�b�k�l�_�f�Z�� �p�_�g�g�h�k�l�_�c�� �l�h�]�h�� �h�[�s�_�k�l�\�Z�� �b�� �l�h�c�� �d�m�e�v�l�m�j�u���� �d�� �d�h�l�h�j�h�c�� �h�g��
�i�j�b�g�Z�^�e�_�`�b�l���� �@�b�a�g�_�g�g�Z�y�� �i�h�a�b�p�b�y�� �l�_�o�g�b�q�_�k�d�h�]�h�� �k�i�_�p�b�Z�e�b�k�l�Z�� �^�h�e�`�g�Z��
�h�i�j�_�^�_�e�y�l�v�k�y�� �k�h�p�b�Z�e�v�g�h-�d�m�e�v�l�m�j�g�u�f�� �d�h�g�l�_�d�k�l�h�f���� �b�f�_�l�v�� �]�m�f�Z�g�b�k�l�b�q�_�k�d�b�_��
�h�k�g�h�\�Z�g�b�y���� �d�h�l�h�j�u�_�� �i�h�a�\�h�e�y�l�� �_�f�m�� �h�p�_�g�b�l�v�� �j�_�a�m�e�v�l�Z�l�u�� �l�_�o�g�b�q�_�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b���\���b�g�l�_�j�_�k�Z�o���g�_���h�l�^�_�e�v�g�h�c���]�j�m�i�i�u���e�x�^�_�c�����Z���h�[�s�_�k�l�\�Z���b���i�j�b�j�h�^�u 
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�\�� �p�_�e�h�f���� �I�h�� �f�g�_�g�b�x�� �:���<�� �F�b�o�Z�c�e�h�\�k�d�h�]�h���� �\�� �^�_�y�l�_�e�v�g�h�k�l�b�� �b�g�`�_�g�_�j�Z��
�b�g�l�_�]�j�b�j�h�\�Z�g�u�� �l�_�o�g�b�d�Z�� �b�� �d�m�e�v�l�m�j�Z���� �©�B�k�k�e�_�^�h�\�Z�g�b�_���� �j�Z�a�j�Z�[�h�l�d�Z����
�i�j�h�b�a�\�h�^�k�l�\�h���± �k�h�k�l�Z�\�g�u�_���q�Z�k�l�b���l�\�h�j�q�_�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���b�g�`�_�g�_�j�Z���± �\�k�_�]�^�Z��
�m�`�_�� �g�Z�o�h�^�y�l�k�y�� �\�g�m�l�j�b�� �g�_�d�h�_�]�h�� �d�h�g�l�_�d�k�l�Z�� �b�e�b�� �\�g�m�l�j�b�� �`�b�a�g�_�g�g�h�]�h�� �f�b�j�Z���� �d��
�d�h�l�h�j�h�f�m�� �h�l�g�h�k�y�l�k�y�� �j�u�g�h�d���� �i�h�e�b�l�b�q�_�k�d�b�_�� �j�_�r�_�g�b�y���� �d�m�e�v�l�m�j�g�u�_�� �h�j�b�_�g�l�b�j�u����
�i�h�\�k�_�^�g�_�\�g�h�k�l�v�����<���w�l�h�f���k�f�u�k�e�_���b�g�`�_�g�_�j�u���g�_���k�l�h�e�v�d�h���i�j�h�_�d�l�b�j�m�x�l���w�e�_�f�_�g�l�u��
�©�l�_�o�g�h�k�n�_�j�u�ª�����«���!���k�d�h�e�v�d�h���k�h�a�^�Z�x�l���j�m�d�h�\�h�^�k�l�\�Z���d���^�_�c�k�l�\�b�x�����g�_�i�j�b�f�_�l�g�u�f��
�h�[�j�Z�a�h�f���\�k�l�j�Z�b�\�Z�y���\���l�_�o�g�h�e�h�]�b�b���p�_�g�g�h�k�l�b���`�b�a�g�_�g�g�h�]�h���f�b�j�Z�ª [6, 31]. 

�?�k�e�b�� �b�g�`�_�g�_�j�� �h�[�e�Z�^�Z�_�l�� �n�b�e�h�k�h�n�k�d�b�f�� �f�b�j�h�\�h�a�a�j�_�g�b�_�f���� �i�j�h�[�e�_�f�u��
�q�_�e�h�\�_�d�Z���k�l�Z�g�h�\�y�l�k�y���q�Z�k�l�v�x���_�]�h���f�u�r�e�_�g�b�y�����L�h�]�^�Z���\���k�e�h�`�g�h�f���\�a�Z�b�f�h�^�_�c�k�l�\�b�b��
�l�_�o�g�h�k�n�_�j�u���b���q�_�e�h�\�_�d�Z���b�g�`�_�g�_�j���[�m�^�_�l���k�i�h�k�h�[�_�g���d���k�l�j�Z�l�_�]�b�q�_�k�d�h�f�m���j�_�r�_�g�b�x��
�]�e�h�[�Z�e�v�g�u�o�� �i�j�h�[�e�_�f�� �k�h�\�j�_�f�_�g�g�h�]�h�� �f�b�j�Z���� �G�Z�i�j�b�f�_�j���� �[�e�Z�]�h�^�Z�j�y��
�n�b�e�h�k�h�n�k�d�h�f�m�� �f�b�j�h�\�h�a�a�j�_�g�b�x �b�g�`�_�g�_�j�� �k�i�h�k�h�[�_�g�� �h�k�h�a�g�Z�l�v�� �g�_�]�Z�l�b�\�g�u�_��
�i�h�k�e�_�^�k�l�\�b�y�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�_�d�l�Z���� �b�k�i�h�e�g�b�l�_�e�_�f�� �d�h�l�h�j�h�]�h�� �h�g�� �y�\�e�y�_�l�k�y����
�>���<�� �?�n�j�_�f�_�g�d�h���\�b�^�b�l���k�e�_�^�m�x�s�b�_���\�Z�j�b�Z�g�l�u���^�_�c�k�l�\�b�c���k�i�_�p�b�Z�e�b�k�l�Z�����b�g�`�_�g�_�j��
�e�b�[�h���k�g�b�a�b�l���j�b�k�d�b���l�_�o�g�b�q�_�k�d�b�f���i�m�l�_�f�����e�b�[�h���h�l�d�Z�`�_�l�k�y���h�l���m�q�Z�k�l�b�y���\���i�j�h�_�d�l�_����
�N�b�e�h�k�h�n�k�d�b�c�� �m�j�h�\�_�g�v�� �f�b�j�h�\�h�a�a�j�_�g�b�y�� �i�h�a�\�h�e�b�l�� �k�i�_�p�b�Z�e�b�k�l�m�� �\�b�^�_�l�v�� �k�m�l�v��
�i�j�h�[�e�_�f�u���b���g�Z�o�h�^�b�l�v���h�i�l�b�f�Z�e�v�g�h�_���j�_�r�_�g�b�_��[3, 112]. 

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

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

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



�¿���������(�����8���-�!���������1�,�&���#���¥���9�!�(�,�/�(�-�/���&���X���¶���î�l�î�ì�î�í 

 

131 
 

�^�j�m�]�b�o���\�b�^�h�\���a�g�Z�g�b�y�����E�x�[�h�c���i�j�h�_�d�l���\���h�[�e�Z�k�l�b���[�b�h�f�_�^�b�p�b�g�u���a�Z�\�b�k�b�l���h�l���l�h�]�h��
�d�Z�d�� �[�m�^�_�l�� �j�_�r�_�g�Z�� �w�l�b�q�_�k�d�Z�y�� �i�j�h�[�e�_�f�Z���� �k�\�y�a�Z�g�g�Z�y�� �k�� �w�l�b�f�� �i�j�h�_�d�l�h�f���� �W�l�b�d�Z�� �Å��
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�k�m�s�g�h�k�l�b�� �[�u�l�b�y�� �q�_�e�h�\�_�d�Z���� �I�j�b�� �i�h�g�b�f�Z�g�b�b�� �k�h�p�b�Z�e�v�g�h�c �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� �a�Z��
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�>���������k���������@�� 

�A�Z�d�e�x�q�_�g�b�_. �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�d�e�x�q�_�g�b�_�� �n�b�e�h�k�h�n�b�b�� �\�� �]�m�f�Z�g�b�a�Z�p�b�x��
�h�[�j�Z�a�h�\�Z�g�b�y���[�m�^�m�s�b�o���b�g�`�_�g�_�j�h�\���h�k�m�s�_�k�l�\�e�y�_�l�k�y���\���j�m�k�e�_���Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�o��
�d�h�g�p�_�i�p�b�c�����h�[�t�y�k�g�y�x�s�b�o���k�m�s�g�h�k�l�v���l�_�o�g�b�d�b���b���q�_�e�h�\�_�d�Z�����G�_�\�h�a�f�h�`�g�h���j�_�r�Z�l�v��
�l�_�o�g�b�q�_�k�d�b�_���� �w�d�h�g�h�f�b�q�_�k�d�b�_���� �w�d�h�e�h�]�b�q�_�k�d�b�_�� �a�Z�^�Z�q�b�� �[�_�a�� �m�q�_�l�Z�� �b�g�l�_�j�_�k�h�\��
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HOW TO ORGANIZE DISTANT TRAINING  

FOR THE SENIOR STUDENTS-PEDIATORS OF THE BASHKIR STATE 
MEDICAL UNIVERSITY  

 
Abstract. Objective of the article: to study the attitude of medical students to distance 

learning in the discipline "Polyclinic and emergency pediatrics" during the COVID-19 pandemic. 
Materials and research methods: a questionnaire that includes questions about the organization of 
online lessons, subjective assessment of adaptation, the level of motivation, changes in the study 
load, the positive and negative aspects of distance learning. The research was carried out using 
Google Forms, an online service for creating a survey form, collecting and processing the 
received data. 140 students of 5-6 courses of the pediatric faculty of BSMU took part in a sample 
anonymous survey. The survey made it possible to identify the positive aspects of distance 
learning, among which were named: low risk of infection, saving time and money for moving 
between clinical sites, comfortable learning in a familiar home environment, reducing stress 
levels, self-discipline, the ability to copy and re-study educational material, the ability to 
combine study and work. The distance learning format cannot completely replace the full-time 
form, but the transfer of part of the study load to the distance form should be recognized as 
positive. 

Keywords: distance learning, adaptation, students. 
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distant training for the senior students-pediators of the Bashkir State Medical University. 
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�w�e�_�d�l�j�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �b�� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �i�j�b��
�h�k�m�s�_�k�l�\�e�_�g�b�b�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���\�� �N�=�;�H�M�� �<�H �;�=�F�M��
�F�b�g�a�^�j�Z�\�Z�� �J�h�k�k�b�b�ª���� �<�� �g�_�f�� �[�u�e�b�� �m�k�l�Z�g�h�\�e�_�g�u�� �i�j�Z�\�b�e�Z�� �i�j�b�f�_�g�_�g�b�y��
�w�e�_�d�l�j�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �b�� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �i�j�b��
�j�_�Z�e�b�a�Z�p�b�b�� �h�k�g�h�\�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�j�h�]�j�Z�f�f���� �K�h�]�e�Z�k�g�h�� �I�h�e�h�`�_�g�b�x��
�©�^�b�k�l�Z�g�p�b�h�g�g�h�_�� �h�[�m�q�_�g�b�_ �Å �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y�� �b�� �h�[�m�q�Z�x�s�b�o�k�y��
�f�_�`�^�m�� �k�h�[�h�c�� �g�Z�� �j�Z�k�k�l�h�y�g�b�b���� �h�l�j�Z�`�Z�x�s�_�_�� �\�k�_�� �i�j�b�k�m�s�b�_�� �m�q�_�[�g�h�f�m�� �i�j�h�p�_�k�k�m��
�d�h�f�i�h�g�_�g�l�u�� ���p�_�e�b���� �k�h�^�_�j�`�Z�g�b�_���� �f�_�l�h�^�u���� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�_�� �n�h�j�f�u���� �k�j�_�^�k�l�\�Z��
�h�[�m�q�_�g�b�y���� �b�� �j�_�Z�e�b�a�m�_�f�u�_�� �k�i�_�p�b�n�b�q�g�u�f�b�� �k�j�_�^�k�l�\�Z�f�b�� �B�g�l�_�j�g�_�l-�l�_�o�g�h�e�h�]�b�c��
�b�e�b���^�j�m�]�b�f�b���k�j�_�^�k�l�\�Z�f�b�����i�j�_�^�m�k�f�Z�l�j�b�\�Z�x�s�b�f�b���b�g�l�_�j�Z�d�l�b�\�g�h�k�l�v�ª�� 

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

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

- �b�g�l�_�]�j�Z�p�b�y�� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �k��





https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BC%D0%B3%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD%D0%B0_%D1%81%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BC%D0%B3%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD%D0%B0_%D1%81%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
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�g�_�h�l�e�h�`�g�Z�y�� �i�_�^�b�Z�l�j�b�y�ª�� �g�Z�� �d�e�b�g�b�q�_�k�d�b�o�� �[�Z�a�Z�o���� �l�Z�d�� �d�Z�d�� �h�k�\�h�_�g�b�_��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �d�h�f�i�_�l�_�g�p�b�c�� �\�� �i�h�e�g�h�f�� �h�[�t�_�f�_�� �[�_�a�� �h�l�j�Z�[�h�l�d�b��
�i�j�Z�d�l�b�q�_�k�d�h�]�h���g�Z�\�u�d�Z���g�_�\�h�a�f�h�`�g�h�� 

�<�u�\�h�^�u�� �I�Z�g�^�_�f�b�y��COVID-19, �[�_�a�m�k�e�h�\�g�h, �b�a�f�_�g�b�e�Z�� �f�b�j�� �\�h�� �\�k�_�o��
�k�n�_�j�Z�o�� �`�b�a�g�b���� �i�h�e�b�l�b�d�_���� �w�d�h�g�h�f�b�d�_���� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�b���� �h�[�j�Z�a�h�\�Z�g�b�b���� �G�h��
�\�Z�`�g�_�c�r�b�f���d�Z�q�_�k�l�\�h�f���e�x�^�_�c���d�Z�d���[�b�h�e�h�]�b�q�_�k�d�h�]�h���\�b�^�Z���y�\�e�y�_�l�k�y���k�i�h�k�h�[�g�h�k�l�v��
�Z�^�Z�i�l�b�j�h�\�Z�l�v�k�y�� �d�� �f�_�g�y�x�s�b�f�k�y�� �m�k�e�h�\�b�y�f���� �<�� �j�Z�f�d�Z�o�� �i�_�j�_�o�h�^�Z�� �\�u�k�r�b�o��
�m�q�_�[�g�u�o���a�Z�\�_�^�_�g�b�c���g�Z���^�b�k�l�Z�g�p�b�h�g�g�h�_���h�[�j�Z�a�h�\�Z�g�b�_���i�j�_�^�k�l�Z�\�e�y�_�l�� �b�g�l�_�j�_�k�� �d�Z�d��
�i�j�h�p�_�k�k�� �h�j�]�Z�g�b�a�Z�p�b�b�� �h�g�e�Z�c�g-�h�[�m�q�_�g�b�y���� �l�Z�d�� �b�� �h�l�g�h�r�_�g�b�_�� �d�� �g�_�f�m�� �k�h�� �k�l�h�j�h�g�u��
�k�l�m�^�_�g�l�h�\���� �b�o�� �k�i�h�k�h�[�g�h�k�l�b�� �b�� �f�h�l�b�\�Z�p�b�y���� �I�j�h�\�_�^�_�g�g�u�c�� �h�i�j�h�k�� �i�h�a�\�h�e�b�e��
�\�u�y�\�b�l�v�� �d�Z�d�� �h�l�j�b�p�Z�l�_�e�v�g�u�_���� �l�Z�d�� �b���i�h�e�h�`�b�l�_�e�v�g�u�_�� �k�l�h�j�h�g�u�� �^�b�k�l�Z�g�p�b�h�g�g�h�]�h��
�h�[�m�q�_�g�b�y���� �>�b�k�l�Z�g�p�b�h�g�g�u�c�� �n�h�j�f�Z�l�� �h�[�m�q�_�g�b�y�� �g�_�� �f�h�`�_�l�� �i�h�e�g�h�k�l�v�x�� �a�Z�f�_�g�b�l�v��
�h�q�g�m�x�� �n�h�j�f�m���� �l�Z�d�� �d�Z�d�� �i�j�h�n�_�k�k�b�y�� �\�j�Z�q�Z�� �i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l�� �h�[�s�_�g�b�_�� �b��
�\�u�i�h�e�g�_�g�b�_�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �f�Z�g�b�i�m�e�y�p�b�c���� �o�h�l�y�� �i�_�j�_�\�h�^�� �q�Z�k�l�b�� �m�q�_�[�g�h�c��
�g�Z�]�j�m�a�d�b�� �\�� �^�b�k�l�Z�g�p�b�h�g�g�u�c �\�b�^�� �k�e�_�^�m�_�l�� �i�j�b�a�g�Z�l�v�� �i�h�e�h�`�b�l�_�e�v�g�u�f����
�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �k�h�\�j�_�f�_�g�g�u�o�� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �i�h�a�\�h�e�b�e�h��
�h�[�_�k�i�_�q�b�l�v�� �g�_�� �l�h�e�v�d�h�� �g�_�i�j�_�j�u�\�g�h�k�l�v�� �m�q�_�[�g�h�]�h�� �i�j�h�p�_�k�k�Z���� �g�h�� �b �i�h�\�u�k�b�l�v��
�d�Z�q�_�k�l�\�h�� �l�_�h�j�_�l�b�q�_�k�d�h�c�� �i�h�^�]�h�l�h�\�d�b�� �k�l�m�^�_�g�l�h�\�� �a�Z�� �k�q�_�l�� �\�g�_�^�j�_�g�b�y�� �g�h�\�u�o����
�k�h�\�j�_�f�_�g�g�u�o�� �d�h�f�i�v�x�l�_�j�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �b�� �k�j�_�^�k�l�\�� �h�[�m�q�_�g�b�y���� �Z�� �l�Z�d�`�_��
�i�h�\�u�k�b�l�v���w�n�n�_�d�l�b�\�g�h�k�l�v���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c���j�Z�[�h�l�u���h�[�m�q�Z�x�s�b�o�k�y�� 
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Abstract. Adaptive e-learning environments are based on diversifying the presentation of 
content according to the learning styles of each learner, where the content is presented as if it is 
directed to each student separately, and activities and tests are presented so that they are sensitive 
to the different styles of learners and suitable for their mental abilities. These environments 
depend in their design on intelligence, therefore, these environments can analyze the 
characteristics and capabilities of learners, each separately, and this is done through learning 
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analytics technology that helps in the rapid identification of the patterns of learners and the 
development of their behavior within the environment. 

In this article, firstly we review what adaptive learning environments and its 
characteristics are; the difference between adaptable and adaptive environments; components of 
adaptive learning environments. Learning analytics technology is also highlighted; and its 
importance in adaptive e-learning environments. 
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�<�\�_�^�_�g�b�_�� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �h�^�g�b�f�� �b�a�� �\�Z�`�g�_�c�r�b�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o��

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

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

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

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �:�g�Z�e�b�a�b�j�m�y�� �j�_�a�m�e�v�l�Z�l�u�� �f�g�h�]�b�o��
�b�k�k�e�_�^�h�\�Z�g�b�c���� �\�� �q�Z�k�l�g�h�k�l�b�����l�j�m�^�u�� �;�m�d�o�m�k �O���:������ �$�e�v-�^�`�Z�a�a�Z�j �:���:������ �$�e�v-
�:�k�b�j�b �B���X������ �:�g�^�_�j�k�k�h�g �$������ �F�h�o�Z�f�f�Z�^�v�y�j�b �K������ �O�Z�j�f�b�g�^�_�j �K������ �d�h�l�h�j�u�_��
�i�j�h�\�h�^�b�e�b�k�v���\���h�[�e�Z�k�l�b���w�e�_�d�l�j�h�g�g�h�]�h���h�[�m�q�_�g�b�y�����k�e�_�^�m�_�l���a�Z�d�e�x�q�b�l�v�����q�l�h���\���g�b�o��
�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�u�� �g�_�^�h�k�l�Z�l�d�b�� �l�j�Z�^�b�p�b�h�g�g�h�]�h�� �^�b�a�Z�c�g�Z�� �w�e�_�d�l�j�h�g�g�h�]�h��
�h�[�m�q�_�g�b�y���� �:�\�l�h�j�u�� �m�l�\�_�j�`�^�Z�x�l���� �q�l�h �i�h�k�d�h�e�v�d�m�� �w�l�h�l�� �^�b�a�Z�c�g�� �g�_�� �m�q�b�l�u�\�Z�e��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_�� �i�h�l�j�_�[�g�h�k�l�b�� �b�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�_�� �j�Z�a�e�b�q�b�y�� �h�[�m�q�Z�x�s�b�o�k�y���� �l�h��
�b�� �[�h�e�v�r�b�g�k�l�\�h�� �w�e�_�d�l�j�h�g�g�u�o�� �i�j�h�]�j�Z�f�f�� �l�j�Z�^�b�p�b�h�g�g�h�� �i�j�_�^�h�k�l�Z�\�e�y�x�l�� �e�b�r�v��
�m�q�_�[�g�u�_���f�Z�l�_�j�b�Z�e�u���>��-7].  

�K�e�_�^�h�\�Z�l�_�e�v�g�h�����w�d�k�i�_�j�l�Z�f���b���k�i�_�p�b�Z�e�b�k�l�Z�f���\���h�[�e�Z�k�l�b���h�[�j�Z�a�h�\�Z�g�b�y���k�l�Z�e�h��
�g�_�h�[�o�h�^�b�f�h�� �h�l�k�e�_�`�b�\�Z�l�v�� �w�l�b�� �k�h�[�u�l�b�y�� �\�� �Z�d�l�m�Z�e�v�g�h�f�� �b�o�� �k�h�k�l�h�y�g�b�b�� �b����
�k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �j�Z�a�j�Z�[�Z�l�u�\�Z�l�v�� �k�l�j�Z�l�_�]�b�b�� �l�_�k�l�b�j�h�\�Z�g�b�y�� �\�� �j�Z�f�d�Z�o��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z���� �\�� �l�h�f�� �q�b�k�e�_�� �_�]�h�� �k�b�k�l�_�f�m�� �\�� �p�_�e�h�f�� �b�� �h�l�^�_�e�v�g�u�_��
�k�l�j�Z�l�_�]�b�b�����f�_�j�h�i�j�b�y�l�b�y���b���w�e�_�f�_�g�l�u���k�h�^�_�j�`�Z�g�b�y���� 
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�<�� �j�_�a�m�e�v�l�Z�l�_�� �l�Z�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�c�� �g�Z�m�d�_��
�k�n�h�j�f�b�j�h�\�Z�e�Z�k�v�� �l�_�h�j�b�y�� �Z�^�Z�i�l�b�\�g�h�]�h�� �h�[�m�q�_�g�b�y���� �<�� �q�Z�k�l�g�h�k�l�b���� �G���=�� �:�a�f�b����
�F�� �W�e�v-�F�h�o�Z�f�Z�^�b���h�i�j�_�^�_�e�y�x�l���Z�^�Z�i�l�b�\�g�m�x���k�j�_�^�m���w�e�_�d�l�j�h�g�g�h�]�h���h�[�m�q�_�g�b�y���d�Z�d��
�]�b�[�d�b�c�� �h�[�j�Z�a�_�p�� �k�h�\�h�d�m�i�g�h�k�l�b�� �_�]�h�� �w�e�_�f�_�g�l�h�\���� �d�h�l�h�j�Z�y�� �m�q�b�l�u�\�Z�_�l��
�b�g�^�b�\�b�^�m�Z�e�v�g�u�_���j�Z�a�e�b�q�b�y���h�[�m�q�Z�x�s�b�o�k�y�����l�_�f���k�Z�f�u�f���^�_�e�Z�y���i�j�h�p�_�k�k���h�[�m�q�_�g�b�y��
�[�h�e�_�_�� �]�b�[�d�b�f�� �b�� �^�b�g�Z�f�b�q�g�u�f�� �a�Z�� �k�q�_�l�� �_�]�h�� �Z�^�Z�i�l�Z�p�b�b�� �d�� �b�g�l�_�j�_�k�Z�f��
�h�[�m�q�Z�x�s�b�o�k�y���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �i�h�\�u�r�_�g�b�x�� �b�o�� �f�h�l�b�\�Z�p�b�b�� �d�� �h�[�m�q�_�g�b�x���� �Z��
�l�Z�d�`�_�� �m�k�i�_�\�Z�_�f�h�k�l�b�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �g�Z�[�h�j�h�f�� �a�Z�j�Z�g�_�_�� �h�i�j�_�^�_�e�_�g�g�u�o��
�d�j�b�l�_�j�b�_�\���>���@�� 

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

�<�� �w�l�h�c�� �k�\�y�a�b�� �g�Z�f�� �k�e�_�^�m�_�l�� �h�[�j�Z�l�b�l�v�k�y�� �d�� �j�Z�[�h�l�Z�f�� �F���:�� �O�Z�f�b�k���� �d�h�l�h�j�u�c��
�m�d�Z�a�u�\�Z�_�l�����q�l�h �g�_�h�[�o�h�^�b�f�h���j�Z�a�e�b�q�Z�l�v���l�_�j�f�b�g�u�����b�k�i�h�e�v�a�m�_�f�u�_���d�Z�d���k�b�g�h�g�b�f�u����
�o�h�l�y�� �l�Z�d�h�\�u�f�b�� �g�_�� �y�\�e�y�x�l�k�y���� �Z�� �b�f�_�g�g�h���� �©�Z�^�Z�i�l�b�j�m�_�f�h�k�l�v�ª�� �b�� �©�Z�^�Z�i�l�b�\�g�h�k�l�v�ª����
�L�Z�d���� �©�Z�^�Z�i�l�b�\�g�h�k�l�v�ª�� �l�j�Z�d�l�m�_�l�k�y�� �b�f�� �d�Z�d�� �k�i�h�k�h�[�g�h�k�l�v�� �k�b�k�l�_�f�u�� �g�Z�k�l�j�Z�b�\�Z�l�v��
�i�Z�j�Z�f�_�l�j�u�� �\�j�m�q�g�m�x�� �i�h�e�v�a�h�\�Z�l�_�e�_�f���� �K�h�]�e�Z�k�g�h�� �_�]�h�� �j�Z�[�h�l�Z�f���� �i�h�e�v�a�h�\�Z�l�_�e�v���± 
�w�l�h�� �l�h�l���� �d�l�h�� �g�Z�k�l�j�Z�b�\�Z�_�l�� �w�l�b�� �i�Z�j�Z�f�_�l�j�u���� �b�� �i�h�w�l�h�f�m�� �l�Z�d�Z�y�� �k�b�k�l�_�f�Z�� �g�_��
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �b�g�l�_�e�e�_�d�l�h�f���� �i�h�l�h�f�m�� �q�l�h�� �h�g�b�� �g�_�� �j�_�Z�]�b�j�m�x�l�� �g�Z�� �^�_�c�k�l�\�b�y��
�h�[�m�q�Z�x�s�b�o�k�y�� �f�_�o�Z�g�b�q�_�k�d�b�f�� �k�i�h�k�h�[�h�f���� �[�_�a�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �k�� �b�o�� �k�l�h�j�h�g�u���� �g�h��
�l�j�_�[�m�x�l���b�o���\�f�_�r�Z�l�_�e�v�k�l�\�Z�����©�:�^�Z�i�l�b�j�m�_�f�h�k�l�v�ª���`�_���F���:�� �O�Z�f�b�k���j�Z�k�k�f�Z�l�j�b�\�Z�_�l��
�d�Z�d���o�Z�j�Z�d�l�_�j�b�k�l�b�d�m���k�b�k�l�_�f�u�����d�h�l�h�j�Z�y���f�h�`�_�l���Z�^�Z�i�l�b�j�h�\�Z�l�v�k�y�����l�h���_�k�l�v���h�[�e�Z�^�Z�_�l��
�k�i�h�k�h�[�g�h�k�l�v�x���Z�\�l�h�f�Z�l�b�q�_�k�d�b���i�j�b�k�i�h�k�Z�[�e�b�\�Z�l�v�k�y���d���^�_�c�k�l�\�b�y�f���h�[�m�q�Z�x�s�_�]�h�k�y����
�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �w�l�b�� �k�b�k�l�_�f�u�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �b�g�l�_�e�e�_�d�l�h�f���� �l�Z�d�� �d�Z�d�� �h�g�b��
�Z�\�l�h�f�Z�l�b�q�_�k�d�b�� �j�_�Z�]�b�j�m�x�l�� �g�Z�� �^�_�c�k�l�\�b�y�� �h�[�m�q�Z�x�s�b�o�k�y�� �[�_�a�� �b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z��
[10]. 

�>�Z�g�g�h�_�� �m�l�h�q�g�_�g�b�_�� �i�h�a�\�h�e�y�_�l�� �e�m�q�r�_�� �i�h�g�y�l�v�� �i�j�b�j�h�^�m �l�b�i�h�e�h�]�b�b�� �k�b�k�l�_�f��
�w�e�_�d�l�j�h�g�g�h�]�h���h�[�m�q�_�g�b�y���\���l�j�m�^�Z�o���:�� �F�_�f�Z�j�b���b���=�� �O�h�j�o�_�� 

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

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

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

�L�Z�[�e�b�p�Z���� 
�J�Z�a�e�b�q�b�_���l�_�j�f�b�g�h�\���©�:�^�Z�i�l�b�j�h�\�Z�g�g�u�c�ª�����©�:�^�Z�i�l�b�j�m�_�f�u�c�ª���b���©�:�^�Z�i�l�b�\�g�u�c�ª�� 

���i�h���:�� �F�_�f�Z�j�b�����=�� �O�h�j�o�_���� 
 
 
 
 

�:�^�Z�i�l�b�j�h�\�Z�g�g�u�c �:�^�Z�i�l�b�j�m�_�f�u�c �:�^�Z�i�l�b�\�g�u�c 

�L�b�i�b�q�g�u�c �¥   
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�I�_�j�k�h�g�Z�e�b�a�b�j�h�\�Z�g�g�u�c   �¥ 
 
�K�h�]�e�Z�k�g�h�� �j�Z�[�h�l�Z�f�� �F���:�� �O�Z�f�b�k���� �G�� �F�Z�l�Z�j���� �:���O�� �C�h�g�k�^�h�l�l�b�j����

�Y�� �:�m�^�[�v�h�j�]���� �K�� �=�m�g�g�Z�j���� �b�� �<���F�� �J�Z�^�`�Z�[���� �k�b�k�l�_�f�m�� �Z�^�Z�i�l�b�\�g�h�]�h�� �w�e�_�d�l�j�h�g�g�h�]�h��
�h�[�m�q�_�g�b�y�� �f�h�`�g�h���j�Z�a�^�_�e�b�l�v�� �g�Z�� �q�_�l�u�j�_�� �d�h�f�i�h�g�_�g�l�Z���� �d�h�l�h�j�u�_�� �f�h�]�m�l�� �[�u�l�v��
�i�j�_�^�k�l�Z�\�e�_�g�u���k�e�_�^�m�x�s�b�f���h�[�j�Z�a�h�f���� 

1. �F�h�^�_�e�v�� �^�h�f�_�g�Z���� �©�F�h�^�_�e�v�� �i�j�_�^�f�_�l�g�h�c�� �h�[�e�Z�k�l�b�� �^�Z�g�g�u�o�ª����
�i�j�_�^�k�l�Z�\�e�_�g�g�Z�y�� �k�l�j�m�d�l�m�j�h�c�� �j�_�i�h�a�b�l�h�j�b�y���� �i�j�_�^�h�k�l�Z�\�b�l�� �m�k�e�m�]�m�� �i�h�� �o�j�Z�g�_�g�b�x��
�m�q�_�[�g�u�o�� �h�[�t�_�d�l�h�\�� �\�� �d�h�g�d�j�_�l�g�h�c�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �k�l�j�m�d�l�m�j�_���� �K�l�j�m�d�l�m�j�Z����
�d�h�l�h�j�Z�y�� �[�m�^�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �j�_�i�h�a�b�l�h�j�b�_�f���� �[�m�^�_�l�� �g�Z�a�u�\�Z�l�v�k�y�� �©�D�g�b�`�g�Z�y��
�k�l�j�m�d�l�m�j�Z�ª���� �K�l�j�m�d�l�m�j�Z���i�h�a�\�h�e�b�l �i�j�_�^�k�l�Z�\�e�y�l�v�� �j�Z�a�e�b�q�g�u�_�� �d�Z�l�_�]�h�j�b�b�� �\��
�b�_�j�Z�j�o�b�q�_�k�d�h�f�� �i�h�j�y�^�d�_���� �g�Z�q�b�g�Z�y�� �k�� �d�m�j�k�h�\���� �Z�� �k�� �d�Z�`�^�u�f�� �d�m�j�k�h�f���± �k�� �]�e�Z�\����
�k�\�y�a�Z�g�g�u�o�� �k�� �g�b�f���� �=�e�Z�\�u�� �[�m�^�m�l�� �k�h�k�l�h�y�l�v�� �b�a�� �l�_�f���� �b�� �d�Z�`�^�Z�y�� �l�_�f�Z�� �[�m�^�_�l�� �b�f�_�l�v��
�p�_�e�b�� �h�[�m�q�_�g�b�y���� �d�Z�`�^�Z�y�� �p�_�e�v�� �h�[�m�q�_�g�b�y���± �g�Z�[�h�j�� �j�Z�a�e�b�q�g�u�o �j�_�k�m�j�k�h�\����
�k�\�y�a�Z�g�g�u�o�� �k�� �g�_�c���� �G�Z�d�h�g�_�p���� �m�� �d�Z�`�^�h�]�h�� �j�_�k�m�j�k�Z�� �[�m�^�_�l�� �j�Z�a�g�h�_�� �d�h�e�b�q�_�k�l�\�h��
�k�\�y�a�Z�g�g�u�o���k���g�b�f���f�_�l�Z�^�Z�g�g�u�o���b���l�_�]�h�\�����L�_�]�b���f�h�]�m�l���\�d�e�x�q�Z�l�v���b�f�y���Z�\�l�h�j�Z�����^�Z�l�m����
�l�b�i�����j�Z�a�f�_�j�����n�h�j�f�Z�l�«���b���l���^�� 

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

2. �F�h�^�_�e�v�� �i�h�e�v�a�h�\�Z�l�_�e�y���� �W�l�Z���f�h�^�_�e�v���h�i�b�k�u�\�Z�_�l�� �a�g�Z�g�b�y�����b�g�n�h�j�f�Z�p�b�x���b��
�i�j�_�^�i�h�q�l�_�g�b�y�� �h�[�m�q�Z�x�s�_�]�h�k�y���� �H�g�� �l�Z�d�`�_�� �i�h�^�^�_�j�`�b�\�Z�_�l�� �Z�d�l�m�Z�e�v�g�m�x��
�b�g�n�h�j�f�Z�p�b�x�� �h�� �p�_�e�y�o���� �h�i�u�l�_�� �b�� �a�g�Z�g�b�y�o�� �d�Z�`�^�h�]�h�� �h�[�m�q�Z�x�s�_�]�h�k�y���� �K�b�k�l�_�f�Z��
�k�h�[�b�j�Z�_�l�� �b�g�n�h�j�f�Z�p�b�x�� �h�[�� �h�[�m�q�Z�x�s�_�f�k�y���� �h�l�\�_�q�Z�y�� �g�Z�� �Z�g�d�_�l�u�� �b�� �l�_�k�l�u����
�i�j�_�^�k�l�Z�\�e�_�g�g�u�_���b�f�����g�Z�[�e�x�^�Z�y���a�Z���i�h�\�_�^�_�g�b�_�f���h�[�m�q�Z�x�s�b�o�k�y���\���B�g�l�_�j�g�_�l�_���b�e�b��
�Z�g�Z�e�b�a�b�j�m�y�� �i�j�h�p�_�k�k�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y���� �R�Z�[�e�h�g�� �l�Z�d�`�_�� �i�h�d�Z�a�u�\�Z�_�l�� �d�Z�d��
�f�h�^�_�e�b�j�h�\�Z�l�v�� �k�l�b�e�v�� �h�[�m�q�_�g�b�y�� �h�[�m�q�Z�x�s�b�o�k�y���� �K�� �p�_�e�v�x�� �h�i�j�_�^�_�e�_�g�b�y�� �f�_�l�h�^�Z��
�i�j�_�^�k�l�Z�\�e�_�g�b�y�� �k�h�^�_�j�`�Z�g�b�y�� �^�e�y�� �d�Z�`�^�h�]�h�� �h�[�m�q�Z�x�s�_�]�h�k�y�� �l�Z�d�`�_�� �i�h�d�Z�a�Z�g�h���� �d�Z�d��
�f�h�^�_�e�b�j�h�\�Z�l�v�� �d�h�]�g�b�l�b�\�g�u�_�� �k�h�k�l�h�y�g�b�y�� �h�[�m�q�Z�x�s�_�]�h�k�y���� �k�\�y�a�Z�g�g�u�_�� �k�� �d�Z�`�^�h�c��
�p�_�e�v�x���b�e�b���d�h�g�p�_�i�p�b�_�c���h�[�m�q�_�g�b�y���\���j�Z�f�d�Z�o���d�m�j�k�Z�� 

�M�j�h�\�_�g�v�� 

�Z�^�Z�i�l�Z�p�b�b 

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

4. �=�j�m�i�i�h�\�Z�y���f�h�^�_�e�v���� �=�j�m�i�i�h�\�Z�y�� �f�h�^�_�e�v�� �h�k�g�h�\�Z�g�Z�� �g�Z�� �b�^�_�g�l�b�n�b�d�Z�p�b�b��
�]�j�m�i�i�u�� �h�[�m�q�Z�x�s�b�o�k�y���� �d�h�l�h�j�u�_�� �b�f�_�x�l�� �h�[�s�b�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���� �i�h�\�_�^�_�g�b�_�� �b��
�l���^�����W�l�Z���f�h�^�_�e�v���b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���h�i�j�_�^�_�e�_�g�b�y���l�h�]�h�����q�_�f���h�[�m�q�Z�x�s�b�_�k�y���k�o�h�`�b��
�b�e�b�� �h�l�e�b�q�Z�x�l�k�y���� �b�� �i�j�b�g�Z�^�e�_�`�Z�l�� �e�b�� �^�\�Z�� �m�q�_�g�b�d�Z�� �d�� �h�^�g�h�c�� �]�j�m�i�i�_���� �W�l�h�l��
�^�b�g�Z�f�b�q�_�k�d�b�c�� �i�h�^�o�h�^�� �r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �^�e�y�� �]�j�m�i�i�h�\�h�c�� �n�b�e�v�l�j�Z�p�b�b�� �b��
�j�_�d�h�f�_�g�^�Z�p�b�c���>������������-15]. 

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

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

�O�Z�f�b�k �F���:���� �h�i�j�_�^�_�e�y�_�l�� �Z�g�Z�e�b�l�b�d�m�� �h�[�m�q�_�g�b�y�� �d�Z�d�� �Z�g�Z�e�b�a��
�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o���a�Z�i�b�k�_�c�����m�q�_�[�g�u�o���j�_�k�m�j�k�h�\�����a�Z�i�b�k�_�c���k�b�k�l�_�f�u���m�i�j�Z�\�e�_�g�b�y��
�h�[�m�q�_�g�b�_�f���� �^�b�a�Z�c�g�Z�� �h�[�m�q�_�g�b�y�� �b�� �^�_�c�k�l�\�b�c���� �d�h�l�h�j�u�_�� �i�j�h�b�k�o�h�^�y�l�� �\�g�_�� �k�b�k�l�_�f�u��
�m�i�j�Z�\�e�_�g�b�y�� �h�[�m�q�_�g�b�_�f���� �^�e�y�� �m�e�m�q�r�_�g�b�y�� �k�h�a�^�Z�g�b�y�� �i�j�h�]�g�h�a�g�u�o���f�h�^�_�e�_�c����
�j�_�d�h�f�_�g�^�Z�p�b�c���b���j�Z�a�f�u�r�e�_�g�b�c���b���b�k�i�h�e�v�a�m�_�l���Z�e�]�h�j�b�l�f�u�����m�j�Z�\�g�_�g�b�y���b���f�_�l�h�^�u��
�^�e�y���i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���^�Z�g�g�u�o���\���a�g�Z�q�b�f�m�x���b�g�n�h�j�f�Z�p�b�x���>�����@�� 

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

�H�^�g�Z�d�h�� �Z�g�Z�e�b�l�b�d�Z�� �h�[�m�q�_�g�b�y�� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �h�l�e�b�q�Z�_�l�k�y�� �h�l�� �[�h�e�_�_��
�l�j�Z�^�b�p�b�h�g�g�h�]�h���Z�g�Z�e�b�a�Z���h�[�j�Z�a�h�\�Z�g�b�y���\�h���f�g�h�]�b�o���h�l�g�h�r�_�g�b�y�o�����<�h-�i�_�j�\�u�o�����b�a-�a�Z��
�_�]�h�� �k�b�e�v�g�h�c�� �d�h�e�b�q�_�k�l�\�_�g�g�h�c�� �g�Z�i�j�Z�\�e�_�g�g�h�k�l�b�� �j�Z�a�f�_�j�� �g�Z�[�h�j�h�\�� �^�Z�g�g�u�o���� �d�Z�d��
�i�j�Z�\�b�e�h�����a�g�Z�q�b�l�_�e�v�g�h���[�h�e�v�r�_�����q�l�h���i�h�a�\�h�e�y�_�l���i�h�\�u�k�b�l�v���m�j�h�\�_�g�v���m�\�_�j�_�g�g�h�k�l�b���\��
�h�[�h�[�s�Z�_�f�h�k�l�b�� �j�_�a�m�e�v�l�Z�l�h�\���� �<�h-�\�l�h�j�u�o���� �i�h�k�d�h�e�v�d�m�� �^�Z�g�g�u�_�� �\�� �h�k�g�h�\�g�h�f��
�k�h�[�b�j�Z�x�l�k�y�� �b�a�� �l�_�o�g�b�q�_�k�d�b�o�� �k�b�k�l�_�f���� �k�m�s�_�k�l�\�m�_�l�� �h�q�_�g�v�� �\�u�k�h�d�b�c�� �m�j�h�\�_�g�v��
�^�_�l�Z�e�b�a�Z�p�b�b�� �^�h�k�l�m�i�g�u�o�� �i�_�j�_�f�_�g�g�u�o���� �d�h�l�h�j�u�_�� �g�_�\�h�a�f�h�`�g�h�� �a�Z�n�b�d�k�b�j�h�\�Z�l�v�� �k��
�i�h�f�h�s�v�x�� �g�Z�[�e�x�^�Z�l�_�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �b�g�l�_�j�\�v�x�� �b�e�b�� �k�Z�f�h�h�l�q�_�l�h�\����
�G�Z�d�h�g�_�p�����^�Z�g�g�u�_���b�f�_�x�l���l�_�g�^�_�g�p�b�x���[�u�l�v���i�j�h�^�h�e�v�g�u�f�b�����L�h���_�k�l�v���k�i�h�k�h�[���k�[�h�j�Z��
�^�Z�g�g�u�o�� �b�� �i�j�h�p�_�k�k�u���� �b�k�i�h�e�v�a�m�_�f�u�_�� �^�e�y�� �k�[�h�j�Z���� �h�[�_�k�i�_�q�b�\�Z�x�l�� �k�b�e�v�g�m�x��
�\�j�_�f�_�g�g�m�x�� �j�Z�a�f�_�j�g�h�k�l�v���� �d�h�l�h�j�Z�y�� �[�m�^�_�l�� �\�d�e�x�q�_�g�Z�� �\�� �g�Z�m�q�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y��
[16, 17]. 

�K�h�]�e�Z�k�g�h�� �j�Z�[�h�l�Z�f �J�Z�^�`�Z�[ �<���F������ �O�Z�e�b�n�Z �A���F������ �N�Z�o�j�b �:���F���� �\�Z�`�g�h�k�l�v��
�Z�g�Z�e�b�a�Z�� �h�[�m�q�_�g�b�y�� �\�� �Z�^�Z�i�l�b�\�g�h�c�� �m�q�_�[�g�h�c�� �k�j�_�^�_�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �\�� �k�e�_�^�m�x�s�b�o��
�i�m�g�d�l�Z�o�� 

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

- �m�i�j�Z�\�e�_�g�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�f�b�� �h�l�q�_�l�Z�f�b���� �k�l�j�Z�l�_�]�b�q�_�k�d�h�_��
�i�e�Z�g�b�j�h�\�Z�g�b�_���i�j�h�p�_�k�k�Z���h�[�m�q�_�g�b�y���h�k�g�h�\�Z�g�h���g�Z���i�h�l�j�_�[�g�h�k�l�y�o���h�[�m�q�Z�x�s�b�o�k�y�� 

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

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

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

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

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

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

�Z�^�Z�i�l�b�\�g�u�o�� �k�j�_�^�Z�o���� �H�^�b�g�� �b�a�� �w�l�b�o�� �b�g�k�l�j�m�f�_�g�l�h�\���± �k�b�]�g�Z�e�u�� �d�m�j�k�Z�� ��Course 
Signals) �± �[�m�^�_�l���h�l�h�[�j�Z�`�Z�l�v�k�y���k�e�_�^�m�x�s�b�f���h�[�j�Z�a�h�f�� 

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

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

�K�j�_�^�b�� �g�Z�b�[�h�e�_�_�� �\�Z�`�g�u�o�� �n�m�g�d�p�b�c�� �k�b�k�l�_�f�u�� �k�b�]�g�Z�e�h�\�� �d�m�j�k�Z�� �\�u�^�_�e�b�f��
�k�e�_�^�m�x�s�b�_�� 

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

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

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

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

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

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