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There has been a huge demand for facial recognition technologies 

recently, and this is one of the main topics in many scientific papers. Face 
recognition consists of the following processes: face recognition, feature 
extraction, and recognition. 

This article describes a brief implementation of the machine 
learning-based facial detection process using the Haar classifier. 
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�H�[�g�Z�j�m�`�_�g�b�_ �e�b�p��- �w�l�h�� �i�j�h�p�_�k�k���^�e�y�� �g�Z�o�h�`�^�_�g�b�y�� �b��

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

�<�� �\�u�r�_�m�d�Z�a�Z�g�g�h�f���i�j�h�p�_�k�k�_ �h�k�g�h�\�g�h�c�� �m�i�h�j�� �^�_�e�Z�_�l�k�y�� �g�Z��
�h�[�g�Z�j�m�`�_�g�b�_���� �Z�� �g�_�� �g�Z�� �j�Z�k�i�h�a�g�Z�\�Z�g�b�_���� �B�g�h�]�^�Z�� �i�h�e�v�a�h�\�Z�l�_�e�b��
�i�m�l�Z�x�l�� �d�h�g�p�_�i�p�b�b�� �h�[�g�Z�j�m�`�_�g�b�y�� �b�� �j�Z�k�i�h�a�g�Z�\�Z�g�b�y�� �\�� �h�^�g�h�f��
�a�g�Z�q�_�g�b�b. �G�h�� �w�l�h�� �^�Z�e�_�d�h�� �g�_�� �l�Z�d���� �H�[�g�Z�j�m�`�_�g�b�_�� �b�� �j�Z�k�i�h�a�g�Z�\�Z�g�b�_��
�k�e�_�^�m�_�l���j�Z�k�k�f�Z�l�j�b�\�Z�l�v���h�l�^�_�e�v�g�h [1]. 

�I�j�b �b�a�m�q�_�g�b�b���b�k�l�h�j�b�b �i�j�h�p�_�k�k�Z���j�Z�a�\�b�l�b�y �j�Z�k�i�h�a�g�Z�\�Z�g�b�y��
�e�b�p���� �f�h�`�g�h�� �a�Z�f�_�l�b�l�v���� �q�l�h�� �h�g�h���\�k�l�j�_�q�Z�_�l�k�y���\�h�� �f�g�h�]�b�o��
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o �j�Z�[�h�l�Z�o�����g�Z�i�j�b�f�_�j��[2-8]. 

�H�i�j�_�^�_�e�_�g�b�_�� �e�b�p- �w�l�h�� �i�j�h�p�_�k�k���� �d�h�l�h�j�u�c�� �\�u�i�h�e�g�y�_�l�k�y�� �k��
�i�h�f�h�s�v�x�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�h�\���� �D�e�Z�k�k�b�n�b�d�Z�l�h�j���±  �Z�e�]�h�j�b�l�f����
�d�h�l�h�j�u�c�� �h�i�j�_�^�_�e�y�_�l���� �y�\�e�y�_�l�k�y�� �e�b�� �^�Z�g�g�h�_�� �b�a�h�[�j�Z�`�_�g�b�_��
�i�h�e�h�`�b�l�_�e�v�g�u�f�� ���e�b�p�h���� �b�e�b�� �h�l�j�b�p�Z�l�_�e�v�g�u�f�� ���g�_�� �e�b�p�h������
�D�e�Z�k�k�b�n�b�d�Z�l�h�j�� �g�_�h�[�o�h�^�b�f�h�� �h�[�m�q�b�l�v�� �l�u�k�y�q�Z�f�� �b�a�h�[�j�Z�`�_�g�b�c�� �k��
�e�b�p�Z�f�b�� �b�� �[�_�a�� �e�b�p��[9]���� �<�� �2�S�H�Q�&�9�� �m�`�_�� �_�k�l�v�� �^�\�Z�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h��
�h�[�m�q�_�g�g�u�o�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z�� �h�[�g�Z�j�m�`�_�g�b�y�� �e�b�p���� �d�h�l�h�j�u�_�� �f�h�`�g�h��
�e�_�]�d�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �\�� �i�j�h�]�j�Z�f�f�_���� �G�b�`�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �^�\�Z�� �\�b�^�Z��
�d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z���� 

�x �D�e�Z�k�k�b�n�b�d�Z�l�h�j���O�Z�Z�j�Z 
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�x �D�e�Z�k�k�b�n�b�d�Z�l�h�j�� �e�h�d�Z�e�v�g�h�]�h�� �^�\�h�b�q�g�h�]�h�� �r�Z�[�e�h�g�Z��
(LBP). 

�H�^�g�Z�d�h���� �\�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �h�[�k�m�`�^�Z�_�l�k�y�� �l�h�e�v�d�h��
�d�e�Z�k�k�b�n�b�d�Z�l�h�j���O�Z�Z�j�Z�� 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�b���� �i�h�^�h�[�g�u�_�� �O�Z�Z�j�m����- �w�l�h�� �n�m�g�d�p�b�b��
�p�b�n�j�h�\�u�o�� �b�a�h�[�j�Z�`�_�g�b�c���� �^�e�y�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �i�j�b�� �j�Z�k�i�h�a�g�Z�\�Z�g�b�b��
�h�[�t�_�d�l�h�\���� �H�g�b�� �h�[�y�a�Z�g�u�� �k�\�h�b�f�� �g�Z�a�\�Z�g�b�_�f�� �b�g�l�m�b�l�b�\�g�h�f�m��
�k�o�h�^�k�l�\�m�� �k�� �\�_�c�\�e�_�l�Z�f�b�� �O�Z�Z�j�Z�� �b�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �\�� �i�_�j�\�h�f��
�^�_�l�_�d�l�h�j�_���e�b�p���\���j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�����I�h�e���<�b�h�e�Z���b���F�Z�c�d�e���>�`�h�g�k���\��
�k�\�h�_�c���k�l�Z�l�v�_���©�;�u�k�l�j�h�_���h�[�g�Z�j�m�`�_�g�b�_���h�[�t�_�d�l�h�\���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�m�k�b�e�_�g�g�h�]�h�� �d�Z�k�d�Z�^�Z�� �i�j�h�k�l�u�o�� �n�m�g�d�p�b�c�ª�� �i�j�b�f�_�g�b�e�b�� �b�^�_�x��
�d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �O�Z�Z�j�Z�� �g�Z�� �h�k�g�h�\�_�� �\�_�c�\�e�_�l�h�\��
�O�Z�Z�j�Z���� �W�l�h�l�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�� �r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �^�e�y�� �l�Z�d�b�o��
�a�Z�^�Z�q�����d�Z�d���h�[�g�Z�j�m�`�_�g�b�_���e�b�p���\���b�g�^�m�k�l�j�b�b���d�h�f�i�v�x�l�_�j�g�h�]�h���a�j�_�g�b�y��
[10]. 

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

�L�_�i�_�j�v�� �_�k�l�v�� �q�_�l�d�h�_�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �i�j�h�p�_�k�k�_��
�h�[�g�Z�j�m�`�_�g�b�_�� �e�b�p���� �>�Z�e�_�_�� �[�m�^�_�l�� �b�k�i�h�e�v�a�h�\�Z�g�Z�� �[�b�[�e�b�h�l�_�d�Z��
�2�S�H�Q�&�9�� �^�e�y�� �h�[�g�Z�j�m�`�_�g�b�y�� �e�b�p�� �g�Z�� �b�a�h�[�j�Z�`�_�g�b�y�o���� �>�e�y��
�w�d�k�i�_�j�b�f�_�g�l�Z���b�i�h�e�v�a�m�_�l�k�y���n�h�l�h�]�j�Z�n�b�y���k���h�l�d�j�u�l�u�o���b�k�l�h�q�g�b�d�h�\�� 

 
�J�b�k�m�g�h�d���������I�j�_�h�[�j�h�a�h�\�Z�g�b�_���l�_�k�l�h�\�h�]�h���b�a�h�[�j�Z�`�_�g�b�y���\���5�%�*���l�Z�d�`�_���\���q�_�j�g�h��

�[�_�e�h�_�� 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 8 

�I�h�k�d�h�e�v�d�m�� �f�u�� �a�g�Z�_�f���� �q�l�h�� �2�S�H�Q�&�9�� �a�Z�]�j�m�`�Z�_�l��
�b�a�h�[�j�Z�`�_�g�b�_�� �\�� �n�h�j�f�Z�l�_�� �%�*�5���� �g�Z�f�� �g�m�`�g�h�� �i�j�_�h�[�j�Z�a�h�\�Z�l�v�� �_�]�h�� �\��
�n�h�j�f�Z�l�� �5�%�*���� �q�l�h�[�u�� �b�f�_�l�v�� �\�h�a�f�h�`�g�h�k�l�v�� �h�l�h�[�j�Z�`�Z�l�v�� �_�]�h��
�b�k�l�b�g�g�u�_�� �p�\�_�l�Z���� �Z�� �l�Z�d�`�_�� �k�^�_�e�Z�_�f�� �g�Z�r�_�� �l�_�k�l�h�\�h�_�� �b�a�h�[�j�Z�`�_�g�b�_��
�q�_�j�g�h-�[�_�e�u�f�����l�Z�d���d�Z�d���^�e�y�����h�[�g�Z�j�m�`�_�g�b�y���e�b�p���g�_���g�m�`�g�u���p�\�_�l�h�\�u�_��
�^�Z�g�g�u�_�� 

�2�S�H�Q�&�9�� �i�h�k�l�Z�\�e�y�_�l�k�y�� �k�� �f�g�h�`�_�k�l�\�h�f�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h��
�h�[�m�q�_�g�g�u�o�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�h�\���� �G�Z�i�j�b�f�_�j���� �_�k�l�v�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�u��
�^�e�y�� �m�e�u�[�d�b���� �]�e�Z�a�����e�b�p�Z�� �b���l���� �^�� �H�g�b�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �\�b�^�_���n�Z�c�e�h�\��
�[�P�O���b���g�Z�o�h�^�y�l�k�y���\���i�Z�i�d�_���R�S�H�Q�F�Y�������G�D�W�D�������K�D�D�U�F�D�V�F�D�G�H�V������ 

�;�u�e�� �i�j�b�f�_�g�_�g�� �f�h�^�m�e�v�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z�� �G�H�W�H�F�W�0�X�O�W�L�V�F�D�O�H����
�W�l�Z�� �n�m�g�d�p�b�y�� �\�_�j�g�_�l�� �i�j�y�f�h�m�]�h�e�v�g�b�d�� �k�� �d�h�h�j�^�b�g�Z�l�Z�f�b�� ���[���� �\���� �Z���� �K����
�\�h�d�j�m�]�� �h�[�g�Z�j�m�`�_�g�g�h�]�h�� �e�b�p�Z���� �W�l�Z�� �n�m�g�d�p�b�y�� �b�f�_�_�l�� �^�\�Z�� �\�Z�`�g�u�o��
�i�Z�j�Z�f�_�l�j�Z���� �d�h�l�h�j�u�_�� �g�_�h�[�o�h�^�b�f�h�� �g�Z�k�l�j�h�b�l�v�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��
�^�Z�g�g�u�f�b�� 

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

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

�K�e�_�^�m�x�s�b�f�� �r�Z�]�h�f�� �y�\�e�y�_�l�k�y��- �i�_�j�_�[�h�j�� �\�k�_�o��
�\�h�a�\�j�Z�s�_�g�g�u�o�� �d�h�h�j�^�b�g�Z�l�� �b�� �g�Z�j�b�k�h�\�Z�l�v�� �\�h�d�j�m�] �g�b�o��
�i�j�y�f�h�m�]�h�e�v�g�b�d�b�� �k�� �i�h�f�h�s�v�x�� �2�S�H�Q�&�9���� �F�u�� �[�m�^�_�f�� �j�b�k�h�\�Z�l�v��
�a�_�e�_�g�u�c���i�j�y�f�h�m�]�h�e�v�g�b�d���l�h�e�s�b�g�h�c����px. 

�<�� �j�_�a�m�e�v�l�Z�l�_ �[�u�e�h���h�l�h�[�j�Z�`�_�g�h���b�k�o�h�^�g�h�_�� �b�a�h�[�j�Z�`�_�g�b�_�� �\��
�p�\�_�l�_�����q�l�h�[�u���m�\�b�^�_�l�v�����i�j�Z�\�b�e�v�g�h���e�b���[�u�e�h���h�[�g�Z�j�m�`�_�g�h���e�b�p�h�� 
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�J�b�k�m�g�h�d���������H�[�g�Z�j�m�`�_�g�g�h�_���e�b�p�h���\���l�_�k�l�h�\�h�f���b�a�h�[�j�Z�`�_�g�b�b�� 

 
�E�b�p�h���j�_�[�_�g�d�Z���g�Z���k�g�b�f�d�_���m�^�Z�e�h�k�v���j�Z�k�i�h�a�g�Z�l�v�����>�Z�e�_�_�����[�u�e�Z��

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

 
�J�b�k�m�g�h�d���������L�_�k�l�h�\�h�_���b�a�h�[�j�Z�`�_�g�b�_���^�e�y���h�[�g�Z�j�m�`�_�g�b�_���e�b�p���b�a���]�j�m�i�i�h�\�h�c��

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

 
�J�b�k�m�g�h�d���������H�[�g�Z�j�m�`�_�g�g�u�_���e�b�p�Z���b�a���l�_�k�l�h�\�h�c���]�j�m�i�i�h�\�h�c���n�h�l�h�]�j�Z�n�b�b. 

 
�<�� �j�_�a�m�e�v�l�Z�l�_�� �[�u�e�h�� �j�_�Z�e�b�a�h�\�Z�g�h�� �h�[�g�Z�j�m�`�_�g�b�_�� �e�b�p�� �� �k��

�i�h�f�h�r�v�x�� �2�S�H�Q�&�9�� �\�� �3�\�W�K�R�Q�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �d�Z�k�d�Z�^�Z�� �O�Z�Z�j�Z���� �b��
�m�i�_�r�g�h���i�j�h�l�_�k�l�b�j�h�\�Z�g�h�� 
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It is an undeniable fact that one of the guarantees of successful 

teaching process is the intimate knowledge of �Z subject of the teachers. But 
teaching methods and tools are equally important for learning effectiveness. 
The choice of effective teaching methods by teachers has been and remains 
one of the issues of pedagogy. That is why we all look for the best teaching 
models and strategies to make the learning process interesting and effective. 
Teaching is an ongoing process, during which the teacher finds ways and 
opportunities to improve his/her own experience. One of the priorities of the 
teacher is to ensure maximum student engagement in the learning process. 
Increasing student engagement requires teachers to use different methods 
and strategies during lessons. One such method is differentiation, which, 
according to many researchers, is one of the most important components of 
effective teaching. This article devoted to the effects of differentiation on 
learning effectiveness.   

Keywords: learning, differentiation, engagement, effectiveness 
 

�<�E�B�Y�G�B�?���>�B�N�N�?�J�?�G�P�B�:�P�B�B���G�: 
�I�J�H�>�M�D�L�B�<�G�H�K�L�V���H�;�J�:�A�H�<�:�G�B�Y 

 
�:�j�Z�d�_�e�y�g���:�e�_�d�k�Z�g���A�Z�\�_�g�h�\�b�q 

�d�Z�g�^�b�^�Z�l���n�b�a�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o���g�Z�m�d�����^�h�p�_�g�l 
�?�j�_�\�Z�g�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l 

���:�j�f�_�g�b�y�����]�� �J�Z�a�^�Z�g�� 
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�:�]�Z�^�`�Z�g�y�g���=�Z�y�Z�g�_���B�\�Z�g�h�\�g�Z 
�f�Z�]�b�k�l�j�Z�g�l 

�?�j�_�\�Z�g�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l���y�a�u�d�h�\���b���k�h�p�b�Z�e�v�g�u�o��
�g�Z�m�d �b�f�_�g�b���<���Y�����;�j�x�k�h�\�Z 

���:�j�f�_�g�b�y�����]�� �J�Z�a�^�Z�g�� 
 

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

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

 
Differentiated teaching (or instruction) becomes applicable 

to the learning process for the simple reason that the students in the 
classroom are varied in their skills and knowledge. Differentiation 
demands from the teacher continuing training, planned actions and 
hard work. As one researcher points out, responding to individual 
differences is probably one of the most challenging aspects of the 
role of a teacher and, if taken seriously, it will create challenges 
throughout your career (Brooks, V and Bills, 2012).  
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I should mention that the researchers expressed various 
opinions on effectiveness of the differentiated learning, also known 
as differentiated instruction. However, I would argue that within the 
research literature I have studied, differentiation is mostly considered 
one of the factors of students' effective learning and should be 
considered an integral part of lesson planning.  

The idea of differentiated instruction is not particularly new 
in the field of education. It is used for the simple reason that students 
are different and have different educational needs. Each classroom 
has students who differ in their overall level of development, 
knowledge and attitude towards the subjects. They are also on 
different levels because they have attended different schools before, 
or have studied the same subject in different classes, have different 
ways of thinking, psychological and cultural differences. Of course, 
not all differences between students affect their school life. 
Researchers have defined the main differences of students that can 
have a significant impact on their learning planning (Brooks, V and 
Bills, 2012). 

�¾ Educational differences 
�¾ Psychological differences 
�¾ Learning style differences 
�¾ Social, cultural and gender differences 
�¾ Special needs  
So, we have every reason to believe that students have 

different starts to continue their education. And the main goal of 
every teacher is to make every lesson accessible to all students, 
recognizing that all children are capable of making progress. Given 
this fact, teachers cannot teach all students on the same general 
grounds, so, they have to use differentiation method that aims to 
ensure the learning of all students with different educational needs in 
the classroom, including those with special educational needs, gifted 
or talented. Thanks to differentiation, every student would be able to 
reach his/her full potential. In this process, it is important how 
familiar the teacher is with the students' knowledge, their personal 
characteristics, learning difficulties and learning styles. The teacher 
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�V�K�R�X�O�G�� �G�L�V�F�R�Y�H�U�� �W�K�H�� �V�W�X�G�H�Q�W�V�¶�� �L�Q�W�H�U�H�V�W�V�� �H�[�S�U�H�V�V�H�G�� �G�X�U�L�Q�J�� �O�H�D�U�Q�L�Q�J��
process and find out ways to use them for his/her benefit. The 
effectiveness of differentiated learning largely depends on formative 
assessment, which allows the teacher to understand what level of 
learning the student is at, and what strategy or support are needed to 
improve it. Therefore, differentiation and assessment are interrelated 
processes. Differentiation should allow the learner to increase 
engagement and make progress at the end of each lesson. 
Differentiated instruction includes the division of students into 
groups: students should be united in the same group by their 
similarities of knowledge and abilities. Differences between groups 
should be meaningful in terms of education. The teacher should 
clarify the educational needs of each group and is responsible for 
providing differentiated teaching to all groups. Moreover, all groups 
are presented with the same goals as the whole class. Here, it is the 
teacher's priority to plan not what, but how to teach, shifting the 
focus from teaching to learning. One of the rules that should work is 
so-�F�D�O�O�H�G���������������U�X�O�H�����%�D�V�L�F�D�O�O�\�����L�I���W�K�H���³�R�O�G���P�H�W�K�R�G�´���R�I���G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q��
was used, the teacher did 80% of the task and students only 20%. 
Ways must be found to create conditions in which students will be 
able to complete at least 80% of the task on their own, and teachers 
�Q�R�� �P�R�U�H�� �W�K�D�Q�� ���������� �,�Q�� �W�K�L�V�� �F�D�V�H���� �W�K�H�� �V�W�X�G�H�Q�W�V�¶�� �H�Q�J�D�J�H�P�H�Q�W�� �O�H�Y�H�O��
increases, they become more independent and self-confident, and 
teachers are less tired (McNamara, 1999, p. 31).         

There are numerous articles in which both researchers and 
teachers emphasize the importance of differentiated learning and 
note its effectiveness in modern pedagogy. I was particularly 
interested in observations of the effectiveness of differentiated 
mathematics instruction, where the results of the research confirm 
the positive effect of differentiation on students' learning. (�F�Z�e�v�p�_�\�Z  
�?. �<., 2013). 

It should be emphasized that differentiation and 
individualization are not the same. In case of differentiation, the 
�H�G�X�F�D�W�L�R�Q�D�O���Q�H�H�G�V���R�I���W�K�H���V�W�X�G�H�Q�W�V�¶���J�U�R�X�S���D�U�H���W�D�N�H�Q���L�Q�W�R���D�F�F�R�X�Q�W�����D�Q�G��
in case of individualization, the educational needs of each person are 
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specified. In case of differentiation, teaching is targeted at groups of 
learners, and in case of individualization, at individual learners 
(�:�[�Z�k�h�\, �A. �: . , 2004).Differentiated learning involves the use of a 
number of strategies, the most common of which are (G. Petty, 2004, 
p. 587). 

�¾ Differentiation by task 
�¾ Differentiation by result 
�¾ Differentiation by time 
�¾ Differentiation by resource 
�¾ Differentiation by support 
These strategies are more often used together, although they 

can be used separately. Differentiation is one of the most important 
components of lesson planning: it involves a sequence of pre-
planned steps that take into account the individual needs of students 
in different groups. There should be no misapprehensions that 
differentiation is used only to deal with educational needs of low-
achieving students. Differentiation also implies effective and in-
depth learning for gifted and talented students. It provides an 
opportunity to promote more able learners by asking them open-
ended questions and setting high-level tasks (G. Petty, 2004, p. 587). 

However, the approaches to differentiation are ambiguous in 
modern pedagogy. Various researchers point to a number of dangers 
along with the positive ones that are a cause for concern. As a 
disadvantage: the division of students by ability groups is considered 
�L�Q�K�X�P�D�Q�H�����,�W���F�D�Q���³�F�R�Q�W�D�L�Q�´���F�R�P�S�R�Q�H�Q�W�V���R�I���V�R�F�L�D�O���L�Q�M�X�V�W�L�F�H���Q�H�J�D�W�L�Y�H�O�\��
affecting the morale of the classroom. Grouping may be considered 
humiliating by some of the students in the "lower" groups: students 
may get a complex and lose motivation. And the students included in 
the "upper" groups may show excessive self-confidence and over 
self-valuation (�K.�<.�D�m�j�Z�r�_�\�Z, 2009, �k. 24). 

Another study found that ability-based grouping by 
involving students in different classes or in different groups of the 
same class had a low effect on learning outcomes. Although 
grouping by ability theoretically allows teachers to focus on the 
�F�R�Q�W�H�Q�W�� �D�Q�G�� �S�U�R�F�H�V�V�� �R�I�� �H�D�F�K�� �W�D�U�J�H�W�� �J�U�R�X�S�¶�V�� �O�H�V�V�R�Q���� �L�W�� �D�O�V�R�� �J�L�Y�H�V�� �W�K�H��
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teacher an exaggerated perception of in-group homogeneity and 
intergroup inequality (Robert Coe, Cesare Aloisi, Steve Higgins, and 
Lee Elliot, 2014. p. 29). 

Also interesting is one research paper that presents data from 
four years of research. It includes a comparison of the results 
obtained by the "traditional" and "grouping" methods in six math-
oriented schools, which contains some interesting findings. As a 
result of differentiation, more than a third of the students in high-
ability groups were dissatisfied with the fast pace of instruction and 
high expectations they had for achieving high results. And some 
�V�W�X�G�H�Q�W�V�� �L�Q�� �³�O�R�Z�H�U�´�� �J�U�R�X�S�V�� �Z�H�U�H�� �G�L�V�V�D�W�L�V�I�L�H�G�� �Z�K�H�Q�� �W�K�H�\�� �I�H�O�W��
restrictions on their achievements by the teacher. Some of them even 
dropped out of math classes when they felt that the teacher was 
preparing them at a much lower grade level. For some students, the 
pace of instruction within the group was unacceptable, for others it 
was too slow and boring, and for thirds it was too fast and boring. In 
both cases, the results were lower than expected, taking into account 
the students' chances at the time of entering school (Jo Boaler, Dylan 
Wiliam, Margaret Brown, 2000). 

Finally, with the results of a four-year study, it was 
concluded that differentiated instruction is generally not one of the 
most effective factors in improving the performance of students, 
moreover, it may lead to lower than expected results. The researchers 
concluded that the effectiveness of teaching mathematics largely 
depends on two factors: the availability of educational programs and 
homogeneity. The first includes the availability, quality and some 
other features of teaching material, while the second one provides 
instruction not for groups, but for students with mixed abilities (Jo 
Boaler, Dylan Wiliam, Margaret Brown, 2000).  

Another observation: scientists of our century have come up 
with different solutions at different times, proposing learning in large 
groups, learning in small groups and individualized learning. The 
problem is not in type, but in thinking and quality of effort that is 
formed in that system (Robert Coe, Cesare Aloisi, Steve Higgins and 
Lee Elliot Major, 2014, p. 13).  
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However, taking all this into account, every teacher is 
supposed to choose himself/herself the teaching models and tools 
based on the characteristics of school, class and individual student. 
Experience gained over time allows you to repeat the past or move 
away from the old approaches, adopting new ones. Our goal is to 
find out what works well and what not to apply or not to do it in the 
future. And for that it is necessary to gather the best evidence and 
create a daily appliance to improve the quality of education (Ben 
Goldacre, 2013). 

In order to get serious research results, it is necessary to 
implement large-scale projects with the appropriate expert support. 
Doing such research is a difficult task for teachers, but it is necessary 
to conduct small-scale research on a regular basis to provide 
evidence-based teaching. We adopt different strategies during the 
teaching process in order to organize it more effectively. Using our 
own evidence, we can make serious judgments and conclusions. It is 
based on a critical analysis of our own experience, which aims to 
improve learning by adapting it to learners' educational needs. Time-
tested and thus successful methods become an integral part of further 
teaching.  
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�<�� �m�k�e�h�\�b�y�o�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �j�h�k�k�b�c�k�d�b�o�� �i�j�_�^�i�j�b�y�l�b�c��
�\�� �\�h�i�j�h�k�Z�o���w�l�b�o���i�j�b�g�y�l�b�y �w�l�b�o���j�_�r�_�g�b�c �i�h�� �\�_�^�_�g�b�x���l�Z�d�Z�y���[�b�a�g�_�k�Z �b��
�j�b�g�p�b�i�u���h�l�\�_�l�k�l�\�_�g�g�h�k�l�b �a�Z�� �j�_�a�m�e�v�l�Z�l�u���\�u�[�b�j�Z�_�l�k�y���k�\�h�_�c �h�j�]�Z�g�b�a�Z�p�b�y���^�_�y�l�_�e�v�g�h�k�l�b �[�h�e�v�r�h�_��
�h�p�_�g�d�Z���a�g�Z�q�_�g�b�_���\�_�k�v�f�Z���i�j�b�h�[�j�_�l�Z�_�l �\�g�_�^�j�_�g�b�_���g�h�j�f�Z�l�b���k�b�k�l�_�f�u �b�g�l�_�j�\�Z�e���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h 
�m�i�j�Z�\�e�_�g�b�y���m�j�h�\�_�g�v���i�j�_�^�i�j�b�y�l�b�_�f���� �H�g�Z���g�Z�i�j�Z�\�e�_�g�g�h�k�l�v���k�i�h�k�h�[�k�l�\�m�_�l �h�i�j�_�^�_�e�_�g�b�x��
�Z�g�Z�e�b�a�b�j�m�_�l�k�y���w�n�n�_�d�l�b�\�g�u�o �i�j�h�y�\�e�_�g�b�_���g�Z�i�j�Z�\�e�_�g�b�c �\�� �j�_�Z�e�b�a�Z�p�b�b��
�n�b�g�Z�g�k�h�\�h�]�h���n�b�g�Z�g�k�h�\�h-�o�h�a�y�c�k�l�\�_�g�g�h�c �i�y�l�_�g���^�_�y�l�_�e�v�g�h�k�l�b �i�j�_�^�i�j�b�y�l�b�y�����g�Z�a�u�\�Z�_�l�k�y���h�p�_�g�d�_ 
�\�u��̂_�e�y�x�l���n�b�g�Z�g�k�h�\�u�o �\�h�a�f�h�`�g�h�k�l�_�c�� �b���]�b�[�d�b�o���i�_�j�k�i�_�d�l�b�\. �n�b�g�Z�g�k�h�\�h�c���J�_�r�_�g�b�_ �w�l�b�o�� �b��financial �b�g�u�o 
�[�b�a�g�_�k�Z���\�h�i�j�h�k�h�\ �h�[�_�k�\�u�[�b�j�Z�_�l�k�y���i�_�q�b�\�Z�_�l �j�b�k�d���k�l�j�Z�l�_�]�b�y �i�j�_�^�i�j�b�y�l�b�y�� 

�g�Z�a�u�\�Z�_�l�k�y���I�h�g�y�l�b�_ «�\�g�b�f�Z�g�b�_���n�b�g�Z�g�k�h�\�Z�y �k�l�j�Z�l�_�]�b�y���k�l�j�Z�l�_�]�b�c���d�h�f�i�Z�g�b�b» �_�b�f�m�s�_�k�l�\�_�g�g�Z�y���b�g�l�_�]�j�b�j�m�_�l 
�\�� �k�_�[�_���r�b�j�h�d�h�f���i�_�j�_�q�_�g�v �h�k�g�h�\�_���h�k�g�h�\�g�u�o �k�h�^�_�j�`�Z�l�_�e�v�g�u�o�� �_�]�h���j�b�k�d�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d, 
�h�k�h�[�_�g�g�h�k�l�b���d�h�g�d�j�_�l�g�h�_ �i�j�h�y�\�e�_�g�b�_���i�h�k�e�_��̂g�_�_���d�h�l�h�j�u�o �\�u�[�b�j�Z�_�l�k�y���\�Z�j�v�b�j�m�_�l �i�h�� �h�l�^�_�e�v�g�u�f��
�p�_�e�_�c���d�h�f�i�Z�g�b�y�f�� �\���Z�i�i�Z�j�Z�l���^�h�k�l�Z�l�h�q�g�h �r�b�j�h�d�h�f���i�h�g�y�l�b�_���^�b�Z�i�Z�a�h�g�_ �\���_�b�f�m�s�_�k�l�\�_�g�g�Z�y���a�Z�\�b�k�b�f�h�k�l�b�� �h�l��
�h�k�h�[�_�g�g�h�k�l�_�c���b�o �k�h�k�l�Z�\���h�k�g�h�\�g�h�c ��̂b�j�_�d�l�b�\�g�h�k�l�v���^�_�y�l�_�e�v�g�h�k�l�b�����\�g�m�l�j�_�g�g�_�c����̂Z�g�g�h���n�b�g�Z�g�k�h�\�h
�c���m�l�h�q�g�y�_�l�k�y���k�l�j�m�d�l�m�j�u���� �h�[�t�_�f�Z���n�b�g�Z�g�k�h�\�h�]�h���\�g�m�l�j�_�g�g�_�]�h �b�g�b�p�b�Z�l�b�\�Z���n�b�g�Z�g�k�h�\�h�]�h �i�h�l�_�g�p�b�Z�e�Z����
�h�[�e�Z�k�l�b���\�g�_�r�g�_�c �m�q�_�l���n�b�g�Z�g�k�h�\�h�c �k�j�_�^�u�� �b���]�j �Z�f�h�l�g�m�x���^�j�m�]�b�o ��̂h�e�`�g�u���m�k�e�h�\�b�c���� �L�Z�d�Z�y���j�_�a�m�e�v�l�Z�l�h�\���\�Z�j�b�Z�p�b�y 
�j�b�k�d���p�_�e�_�c �b�� �m�k�e�h�\�b�c���i�h�j�Z�l�b�\�g�h�c���n�h�j�f�b�j�h�\�Z�g�b�y ��̂b�j�_�d�l�b�\�g�h�k�l�v���n�b�g�Z�g�k�h�\�h�c �k�l�j�Z�l�_�]�b�b��
�g�Z�i�j�Z�\�e�_�g�b�c���i�h�j�h�`�^�Z�_�l �h�i�j�_��̂_�e�_�g�b�x���k�h�h�l�\�_�l�k�l�\�m�x�s�m�x �\�Z�j�b�Z�p�b�x���n�b�g�Z�g�k�h�\�h�]�h �\�b�^�h�\ ��̂_�y�l�_�e�v�g�h�k�l�b���w�l�h�c �k�l�j�Z�l�_�]�b�b����
�_�b�f�m�s�_�k�l�\�_�g�g�Z�y���d�h�l�h�j�u�_ �\�a�Z�b�f�g�h�f���^�h�e�`�g�u �b�a�[�b�j�Z�l�v�k�y�� �b�f�b�� �\���[�_�k�i�_�q�_�g�b�_���d�h�g�d�j�_�l�g�u�o �m�h�p�_�g�d�Z���k�e�h�\�b�y�o 
�n�b�g�Z�g�k�h�\�h�c���m�i�j�Z�\�e�_�g�b�y���^�_�y�l�_�e�v�g�h�k�l�b [3]. 

�h�i�j�_��̂_�e�_�g�g�u�o���N�b�g�Z�g�k�h�\�Z�y �k�l�j�Z�l�_�]�b�y���n�b�g�Z�g�k�h�\�h�]�h���i�h�f�h�]�Z�_�l �w�n�n�_�d�l�b�\�g�h�k�l�b���h�i�j�_�^�_�e�b�l�v 
�k�h�h�l�g�h�r�_�g�b�_���m�i�j�Z�\�e�_�g�b�y���j�_�k�m�j�k�h�\ �\�g�m�l�j�_�g�g�_�c���d�h�f�i�Z�g�b�b �b�� �b�o�� �`�_�e�Z�_�f�h�c���\�u�[�b�j�Z�_�l�k�y���i�h�a�b�p�b�b �g�Z��
financial �j�u�g�d�_���� �i�j�b�g�b�f�Z�y�� �\�h����̂h�e�`�g�u���\�g�b�f�Z�g�b�_ �p�_�e�h�f���\�g�m�l�j�_�g�g�b�_ �b�� �\�g�_�r�g�b�_���d�h�l�h�j�u�f�b���n�Z�d�l�h�j�u, 
�l�_�f���i�j�h�]�g�h�a���k�Z�f�u�f �m�f�_�g�v�r�Z�y���l�Z�d�b�f���j�b�k�d �n�b�g�Z�g�k�h�\�h�c���[�Z�g�d�j�h�l�k�l�\�Z�����>�e�y���l�h�]�h���p�_�e�_�c���q�l�h�[�u �Z��̂Z�i�l�b�j�h�\�Z�g�g�u�_���^�h�k�l�b�q�v 
�h�k�g�h�\�g�h�c���g�_�h�[�o�h��̂b�f�h���p�_�e�b �i�j�_��̂i�h�e�h�`�b�l�v���n�b�g�Z�g�k�h�\�h�c �k�l�j�Z�l�_�]�b�b���� �i�j�b�� �_�z���h�i�j�_��̂_�e�_�g�b�y���j�Z�a�j�Z�[�h�l�d�_ 
�n�b�g�Z�g�k�h�\�u�o���g�_�h�[�o�h�^�b�f�h �b�k�i�h�e�v�a�h�\�Z�l�v�� �g�_���m�i�j�Z�\�e�_�g�b�y���l�h�e�v�d�h �g�h�k�l�v���h�[�s�b�_ �d�e�Z�k�k�b�q�]�b�[�d�b�o���_�k�d�b�_ 
��̂_�g�_�`�g�u�o���i�j�b�g�p�b�i�u �i�e�Z�g�b�j�h�\�Z�g�b�y�� �:�����\�g�_�r�g�_�c���N�Z�c�h�e�y (�p�_�e�_�c���m�q�Z�k�l�b�_���� �_�^�b�g�k�l�\�h����
�\�g�_�r�g�_�c���g�_�i�j�_�j�u�\�g�h�k�l�v, �h�i�j�_��̂_�e�_�g�g�u�o���]�b�[�d�h�k�l�v �b�� �l�h�q�g�h�k�l�v���� �b���n�b�g�Z�g�k�h�\�h�c���h�[�s�b�_ �i�j�_��̂i�j�b�y�l�b�y���w�d�h�g�h�f�b�q�_�k�d�b�_ 
���k�b�k�l�_�f�g�h�k�l�v�����h�p�_�g�d�_���p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�h�k�l�v, �l�Z�d�Z�y���d�h�f�i�e�_�d�k�g�h�k�l�v, 
�h�i�l�b�f�Z�e�v�g�h�k�l�v�����p�_�e�_�c���^�b�j�_�d�l�b�\�g�h�k�l�v �b�� �l���^�������� �g�h�� �b���h�[�e�Z�k�l�b���k�i�_�p�b�n�b�q�_�k�d�b�_ 
�i�j�b�g�p�b�i�u�����Z�g�Z�e�b�a�b�j�m�_�l�k�y���Z�^�Z�i�l�b�j�h�\�Z�g�g�u�_ �[�e�Z�g�d�m���b�f�_�g�g�h �i�h�^�� �p�_�e�b���i�h�k�e�_��̂g�_�_���n�b�g�Z�g�k�h�\�h�c 
�k�l�j�Z�l�_�]�b�c���k�l�j�Z�l�_�]�b�b. 

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

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

1. �j�n�b�g�Z�g�k�h�\�u�o���Z�k�k�f�h�l�j�_�g�b�_ �l�Z�d�b�f���i�j�_�^�i�j�b�y�l�b�y �d�Z�d�� �h�l�d�j�u�l�h�c���g�Z�a�u�\�Z�_�l�k�y���k�b�k�l�_�f�u, 
�[�_�k�i�_�q�_�g�b�_���k�i�h�k�h�[�g�h�c �d���k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b�� 

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

3. �i�j�_�b�f�m�s�_�k�l�\�_�g�g�Z�y�� �g�_�h�[�o�h��̂b�f�h���h�j�b�_�g�l�Z�p�b�y �g�Z��
�_�b�f�m�s�_�k�l�\�_�g�g�Z�y���i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�d�b�c �k�l�b�e�v���j�_�r�_�g�b�c���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h �m�i�j�Z�\�e�_�g�b�y���m�i�j�Z�\�e�_�g�b�y��
�h�k�m�s�_�k�l�\�e�y�_�l�k�y���n�b�g�Z�g�k�h�\�h�c �g�h�k�l�v���^�_�y�l�_�e�v�g�h�k�l�v�x; 

4. �h�[�_�k�i�_�q�_�g�b�_��financial �]�b�[�d�h�k�l�b �h�[�e�Z�k�l�b���n�b�g�Z�g�k�h�\�h�c �k�l�j�Z�l�_�]�b�b�� 
5. �\�Z��̂Z�i�l�b�j�h�\�Z�g�g�u�_���u�^�_�e�_�g�b�_ �k�l�b�`�_�g�b�x���^�h�f�b�g�Z�g�l�g�u�o �k�n�_�j���p�_�e�h�f���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h 

�n�b�g�Z�g�k�h�\�h�]�h���n�b�g�Z�g�k�h�\�h�]�h �j�Z�a�\�b�l�b�y�� 
6. �h�m�q�_�k�l�v���[�_�k�i�_�q�_�g�b�_ �i�j�_��̂i�h�e�h�`�b�l�v���Z�e�v�l�_�j�g�Z�l�b�\�g�h�k�l�b �k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h��

�i�j�Z�\�h�\�u�_���n�b�g�Z�g�k�h�\�h�]�h �d�h�f�i�Z�g�b�b���\�u�[�h�j�Z; 
7. �h�[�_�k�i�_�q�_�g�b�_���g�_�h�[�o�h��̂b�f�h���i�h�k�l�h�y�g�g�h�]�h �\�g�b�f�Z�g�b�_���b�k�i�h�e�v�a�h�\�Z�g�b�y �j�_�a�m�e�v�l�Z�l�h�\��

�i�h�j�Z�l�b�\�g�h�c���l�_�o�g�h�e�h�]�b�q�_�k�d�h�]�h ��̂_�y�l�_�e�v�g�h�k�l�b���i�j�h�]�j�_�k�k�Z �\���n�b�g�Z�g�k�h�\�h�c���i�h�g�b�f�Z�g�b�_���^�_�y�l�_�e�v�g�h�k�l�b; 
8. �h�l�Z�d�Z�y���[�_�k�i�_�q�_�g�b�_ �j�Z�a�j�Z�[�h�l�Z�g�g�h�c���d�h�f�i�Z�g�b�b���n�b�g�Z�g�k�h�\�h�c �m�q�_�k�l�v���k�l�j�Z�l�_�]�b�b 

�k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b���d�h�f�i�v�x�l�_�j�g�u�o���h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c �d�h�l�h�j�u�f�b���k�l�j�m�d�l�m�j�h�c �b��
�h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c���Z��̂Z�i�l�b�j�h�\�Z�g�g�u�_���d�m�e�v�l�m�j�h�c; 

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

10.  �m�q�_�l���n�b�g�Z�g�k�h�\�h�c���m�j�h�\�g�y �n�b�g�Z�g�k�h�\�h�]�h���m�q�_�l���j�b�k�d�Z �\����̂_�y�l�_�e�v�g�h�k�l�b���i�j�h�p�_�k�k�_ �i�j�b�g�y�l�b�y��
�h�i�j�_��̂_�e�_�g�g�u�o���k�l�j�Z�l�_�]�b�q�_�k�d�b�o �j�b�k�d�Z���n�b�g�Z�g�k�h�\�u�o �j�_�r�_�g�b�c�� 

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

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

�<�� �j�b�k�d�Z���k�h�\�j�_�f�_�g�g�u�o �m�k�e�h�\�b�y�o���j�b�g�p�b�i�u���^�_�k�y�l�u�c �k�l�b�`�_�g�b�x �i�j�b�g�p�b�i 
�n�h�j�f�b�j�h�\�Z�g�b�y���m�i�j�Z���n�b�g�Z�g�k�h�\�u�o ��̂Z�g�g�h���k�l�j�Z�l�_�]�b�c �h�[�j�_�l�Z�_�l�� �\�k�_�� �[�h�e�p�_�e�_�c���v�r�_�_ �b��
�d�h�g�l�j�h�e�y���[�h�e�v�r�_�_ �a�g�Z�q�_�g�b�_�����i�j�h�y�\�e�_�g�b�_���G�Z�m�d�Z �Z�g�Z�e�b�a�b�j�m�_�l�k�y���j�Z�a�\�b�\�Z�_�l�k�y �Z�d�l�b�\�g�h���� �h��̂y�s�Z�y���k�h�[�_�g�g�h �\��
�h�p�_�g�d�_���m�k�e�h�\�b�y�o �l�_�o�� �\�u�a�h�\�h�\�� �k����̂Z�g�g�h���d�h�l�h�j�u�f�b �i�h�g�b�f�Z�g�b�_���k�l�Z�e�d�b�\�Z�_�l�k�y �h�[�s�_�k�l�\�h�� �b��
��̂h�e�`�g�u���[�b�a�g�_�k. �\�g�_�r�g�_�c���J�h�e�v �h�p�_�g�d�b�� �b���j�b�k�d���f�_�l�h�^�h�e�h�]�b�b �i�h�j�Z�l�b�\�g�h�c���m�i�j�Z�\�e�_�g�b�y �j�b�k�d�h�f��
�_�b�f�m�s�_�k�l�\�_�g�g�Z�y���g�_�i�j�_�j�u�\�g�h �\�u�[�b�j�Z�_�l�k�y���j�Z�k�l�_�l���� �F�g�h�]�b�_�����h�q�_�j�_��̂v���h�k�h�[�_�g�g�h �\�u�[�b�j�Z�_�l�k�y���d�j�m�i�g�u�_ �d�h�f�i�Z�g�b�b����
�j�_�a�m�e�v�l�Z�l�h�\���\�u�^�_�e�y�x�l �b�a���n�b�g�Z�g�k�h�\�h�c���g�_�^�j �n�b�g�Z�g�k�h�\�u�o���k�l�l�Z�d�Z�y���j�Z�l�_�]�b�c �j�b�k�d���k�l�j�Z�l�_�]�b�b �n�b�g�Z�g�k�h�\�h�c��
�m�l�h�q�g�y�_�l�k�y���[�_�a�h�i�Z�k�g�h�k�l�b�� �\���k�l�j�m�d�l�m�j�h�c���h�l�^�_�e�v�g�u�c �^�h�d�m�f�_�g�l�� �b���\�u�[�b�j�Z�_�l�k�y���a�h�g�m �^�e�y���l�Z�d�b�f���j�_�Z�e�b�a�Z�p�b�b 
�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h���l�Z�d�b�f���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h �j�_�r�_�g�b�c���d�h�g�l�j�h�e�e�b�g�]�Z [5]. 

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

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

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

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

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

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

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

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

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

�� �p�_�e�_�k�h�h�[�j�Z�a�g�h���h�p�_�g�d�Z �j�_�Z�e�b�a�Z�p�b�b���j�Z�a�j�Z�[�h�l�Z�g�g�h�c �n�b�g�Z�g�k�h�\�h�c���d�h�l�h�j�u�f�b���k�l�j�Z�l�_�]�b�b; 
�� �b�`�_�g�b�x���h�[�_�k�i�_�q�_�g�b�_ �j�_�Z�e�b�a�Z�p�b�b���\�g�_�r�g�_�c���n�b�g�Z�g�k�h�\�h�c �\�a�Z�b�f�g�h�f���k�l�j�Z�l�_�]�b�b; 
�� �h�j�]�Z�g�b�a�Z�p�b�y �i�j�h�]�g�h�a���d�h�g�l�j�h�e�y �w�l�h�f���j�_�Z�e�b�a�Z�p�b�b �n�b�g�Z�g�k�h�\�h�c��

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

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

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

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

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

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

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

�<�� �p�_�e�h�f�� �n�b�g�Z�g�k�h�\�Z�y�� �k�l�j�Z�l�_�]�b�y�� �i�j�_�^�i�j�b�y�l�b�y�� �d�Z�d��
�k�h�\�h�d�m�i�g�h�k�l�v�� �f�_�j�� �b�� �^�_�c�k�l�\�b�c�� �k�i�h�k�h�[�k�l�\�m�_�l�� �^�h�k�l�b�`�_�g�b�x��
�i�h�k�l�Z�\�e�_�g�g�u�o�� �k�l�j�Z�l�_�]�b�q�_�k�d�b�o�� �p�_�e�_�c���� �b�� �g�Z�� �h�k�g�h�\�_�� �i�j�b�f�_�g�_�g�b�y��
�w�d�h�g�h�f�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �f�h�^�_�e�_�c�� �b�� �i�j�b�d�e�Z�^�g�u�o��
�d�h�f�i�v�x�l�_�j�g�u�o�� �i�j�h�]�j�Z�f�f�� �i�h�a�\�h�e�y�_�l�� �h�i�l�b�f�b�a�b�j�h�\�Z�l�v�� �i�j�h�p�_�k�k�u��
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�f�h�[�b�e�b�a�Z�p�b�b���� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �b�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �n�b�g�Z�g�k�h�\�u�o��
�j�_�k�m�j�k�h�\�� �i�j�_�^�i�j�b�y�l�b�y�� �i�j�b�� �k�h�]�e�Z�k�h�\�Z�g�b�b�� �b�g�l�_�j�_�k�h�\��
�j�Z�[�h�l�Z�x�s�_�]�h�� �i�_�j�k�h�g�Z�e�Z���� �\�k�_�o�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�o�� �k�l�h�j�h�g�� �b��
�d�h�g�l�j�Z�]�_�g�l�h�\�� 
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�K�J�:�<�G�B�L�?�E�V�G�U�C���:�G�:�E�B�A���J�M�K�K�D�B�O���B���:�J�F�Y�G�K�D�B�O��
�N�J�:�A�?�H�E�H�=�B�A�F�H�< 

 
�=�_�\�h�g�^�y�g���G�Z�b�j�Z���L�_�e�v�f�Z�g�h�\�g�Z 

�M�q�b�l�_�e�v���j�m�k�k�d�h�]�h���y�a�u�d�Z���b���e�_�l�_�j�Z�l�m�j�u�����m�q�b�l�_�e�v����-�h�c���d�Z�l�_�]�h�j�b�b���� 
�H�k�g�h�\�g�Z�y���r�d�h�e�Z��N �������]�����J�Z�a�^�Z�g 

���:�j�f�_�g�b�y�����]�����J�Z�a�^�Z�g�� 
 

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����n�j�Z�a�_�h�e�h�]�b�a�f�u, �m�k�l�h�c�q�b�\�u�_��
�k�e�h�\�h�k�h�q�_�l�Z�g�b�y,  �i�_�j�_�g�h�k�g�h�_�� �Z�e�e�_�]�h�j�b�q�_�k�d�h�_ �a�g�Z�q�_�g�b�_�� �i�h�]�h�\�h�j�d�b�� 
�Z�n�h�j�b�a�f�u�����d�j�u�e�Z�l�u�_���\�u�j�Z�`�_�g�b�y 

 
COMPARATIVE ANALYSIS OF RUSSI AN AND ARMENIAN 

PHRASEOLOGISMS 
 

Ghevondyan Naira Telmanovna 
Teacher of the Russian language and literature (teacher of the 1st 
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(Armenia, Hrazdan) 
 

The article discusses phraseological units as an integral part of the 
language, one of the indicators of it is wealth. Existing along with the 
vocabulary as formations that have developed over many centuries, 
phraseological units act as original linguistic units that have not merged 
with a word or with other linguistic units. Due to their semantic and 
structural originality, they constitute a certain layer in the language and 
occupy a special place in it. 
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          �J�Z�a�g�b�p�Z���f�_�`�^�m���y�a�u�d�Z�f�b���k�l�h�e�v���\�_�e�b�d�Z�����q�l�h���h�^�g�h���b���l�h���`�_��

�\�u�j�Z�`�_�g�b�_���d�Z�`�_�l�k�y���]�j�m�[�u�f���\���h�^�g�h�f���y�a�u�d�_���b���\�h�a�\�u�r�_�g�g�u�f���\���^�j�m�]�h�f���� 
 �>�����>�j�Z�c�^�_�g 

�<�<�?�>�?�G�B�? 
�N�j�Z�a�_�h�e�h�]�b�a�f�u��- �w�l�h���g�_�h�l�t�_�f�e�_�f�Z�y���q�Z�k�l�v���y�a�u�d�Z�����h�^�b�g���b�a��

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

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

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

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

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

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

�x �g�_�� �g�Z�o�h�^�y�l�� �Z�g�Z�e�h�]�h�\�� �\�� �Z�j�f�y�g�k�d�h�f�� �y�a�u�d�_�� �b�� �y�a�u�d�h�\�u�o��
�j�_�Z�e�b�y�o�� 

�x �g�Z�o�h�^�y�l�� �w�d�\�b�\�Z�e�_�g�l�g�u�_�� �\�u�j�Z�`�_�g�b�y���� �g�h�� �j�Z�a�e�b�q�Z�x�l�k�y��
�\���k�\�h�b�o���d�h�f�i�h�g�_�g�l�Z�o�� 

�K�J�:�<�G�B�L�?�E�V�G�U�C���:�G�:�E�B�A���J�M�K�K�D�B�O���B���:�J�F�Y�G�K�D�B�O��
�N�J�:�A�?�H�E�H�=�B�A�F�H�< 

�N�j�Z�a�_�h�e�h�]�b�a�f�u���²  �w�l�h�� �m�k�l�h�c�q�b�\�u�_�� �k�e�h�\�h�k�h�q�_�l�Z�g�b�y����
�k�h�k�l�h�y�s�b�_�� �b�a�� �^�\�m�o�� �b�� �[�h�e�_�_�� �k�e�h�\-�d�h�f�i�h�g�_�g�l�h�\���� �\�u�j�Z�`�Z�x�s�b�o��
�_�^�b�g�h�_���i�h�g�y�l�b�_ �b���h�[�e�Z�^�Z�x�s�b�o���i�_�j�_�g�h�k�g�u�f���a�g�Z�q�_�g�b�_�f�����H�l���k�e�h�\����
�b�f�_�x�s�b�o���i�_�j�_�g�h�k�g�h�_���a�g�Z�q�_�g�b�_�����n�j�Z�a�_�h�e�h�]�b�a�f�u���h�l�e�b�q�Z�x�l�k�y���l�_�f����
�q�l�h�� �i�_�j�_�g�h�k�g�h�k�l�v�� �\�� �g�b�o �\�u�j�Z�`�Z�_�l�k�y�� �g�_�� �h�^�g�b�f�� �d�h�f�i�h�g�_�g�l�h�f���� �Z��
�\�k�_�f �n�j�Z�a�_�h�e�h�]�b�a�f�h�f���\���p�_�e�h�f��  

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

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

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

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

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

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

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

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

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

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

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

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

�B�� �\�� �j�m�k�k�d�h�f�� �b�� �\�� �Z�j�f�y�g�k�d�h�f�� �y�a�u�d�_�� �k�m�s�_�k�l�\�m�x�l�� �f�g�h�]�h��
�n�j�Z�a�_�h�e�h�]�b�a�f�h�\���a�Z�b�f�k�l�\�h�\�Z�g�g�u�o���b�a���^�j�m�]�b�o���y�a�u�d�h�\�� 
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�L�Z�d���� �g�Z�i�j�b�f�_�j�����H�l�d�j�u�l�v�� �:�f�_�j�b�d�m-�3�s�d�•�j�n�`��
�o�`�t�~�u�`�a�d�•�d�k �n�`�s�� �o�`�t�~�u�`�b�w�•�m�d�k�����Z�o�b�e�e�_�k�h�\�Z�� �i�y�l�Z - 
�`�ƒ�j�k�k�d�|�t�`�u�� �b�`�•�v�`�y�`�•�����[�Z�e�v�a�Z�d�h�\�k�d�b�c�� �\�h�a�j�Z�k�l - �a�`�k�e�`�n�t�`�u��
�~�`�•�j�ƒ�����^�Z�g�Z�_�\�� �^�Z�j��- �c�`�u�`�t�`�u�� �g�u�m�`�����d�j�h�d�h�^�b�e�h�\�u�� �k�e�_�a�u - 
�n�w�n�w�•�c�j�k�w�|�j���`�•�€�w�•�u�ƒ�u�d�•�����a�Z���d�m�e�b�k�Z�f�b - �n�w�•�k�j�|�u�d�•�j���d�~�†�w�•�s���b���l����
�^�� 

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

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

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

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

  �Z��  �N�j�Z�a�_�h�e�h�]�b�a�f�u���k���Z�^�_�d�\�Z�l�g�u�f���a�g�Z�q�_�g�b�_�f���b���l�Z�d�b�f���`�_��
�k�e�h�\�_�k�g�u�f���\�u�j�Z�`�_�g�b�_�f���\���h�[�h�b�o���y�a�u�d�Z�o�����G�Z�i�j�b�f�_�j�����i�h�^�g�b�f�Z�l�v�k�y��
�k�� �i�h�k�l�_�e�b���²  �`�u�n�w�q�u�w�•�€ �}�d�• �n�d�u�`�k���� �b�]�j�Z�l�v�� �k�� �h�]�g�z�f���²  �n�•�`�n�j 
�o�d�~ �l�`�q�`�k�����i�h�\�u�r�Z�l�v���]�h�e�h�k�²  �p�`�t�u�g �a�`�•�p�•�`�€�u�d�k �b���l�����^���� 

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

  �[��   �N�j�Z�a�_�h�e�h�]�b�a�f�u���� �h�^�b�g�Z�d�h�\�u�_�� �i�h�� �k�h�^�_�j�`�Z�g�b�x�� �b�� �i�h��
�n�h�j�f�_���� �a�Z�b�f�k�l�\�h�\�Z�g�g�u�_�� �b�a�� �d�e�Z�k�k�b�q�_�k�d�b�o�� �y�a�u�d�h�\���� �\�� �h�k�g�h�\�g�h�f��
�f�b�n�h�e�h�]�b�q�_�k�d�h�]�h���d�� �[�b�[�e�_�c�k�d�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y�����G�Z�i�j�b�f�_�j�����h�l��
�Z�e�v�n�u���^�h���h�f�_�]�b���² �`�t�a�j�€ �s�j�u�x�† �ƒ�d, �Z�o�b�e�e�_�k�h�\�Z �i�y�l�Z- �`�ƒ�j�k�k�d�|�t�`�u 
�b�`�•�v�`�y�`�•, �d�Z�f�_�g�v�� �i�j�_�l�d�g�h�\�_�g�b�y �²  �b�`�t�h�`�n�q�w�•�h�t�`�u �ƒ�`�•, 
�d�h�a�z�e���h�l�i�m�s�_�g�b�y���² �ƒ�`�}�w�•�h�t�`�u �u�w�l�`�e �b���l�����^��  
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  �\��   �N�j�Z�a�_�h�e�h�]�b�a�f�u���Z�j�f�y�g�k�d�h�]�h���y�a�u�d�Z�����i�j�_�^�k�l�Z�\�e�y�x�s�b�_��
�k�h�[�h�c�� �d�Z�e�v�d�b�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �j�m�k�k�d�b�o�� �n�j�Z�a�_�h�e�h�]�b�a�f�h�\����
�G�Z�i�j�b�f�_�j�� �]�h�e�m�[�v���f�b�j�Z- �l�`�q�`�q�w�•�h�t�`�u �`�q�`�}�u�j�����k�d�\�h�a�v���j�h�a�h�\�u�_��
�h�q�d�b���k�f�h�l�j�_�l�v- �Õ�À�Ô�Ä�Ë �Ý�À�ß�Ã�À�Â�×�á�Ô�Õ �À�Î�Õ�×�à�Õ�Ä�ß�×�Ý �b���l�����^��  

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

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

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

  �^��   �N�j�Z�a�_�h�e�h�]�b�a�f�u���� �k�h�^�_�j�`�Z�g�b�_�� �d�h�l�h�j�u�o�� �\�� �Z�j�f�y�g�k�d�h�f��
�\�h�k�i�j�b�g�b�f�Z�_�l�k�y�� �\�� �d�Z�q�_�k�l�\�_�� �n�j�Z�a�_�h�e�h�]�b�q�_�k�d�h�c�� �_�^�b�g�b�p�u���� �h�^�g�Z�d�h��
�Z�j�f�y�g�k�d�b�_���n�j�Z�a�_�h�e�h�]�b�a�f�u���h�l�e�b�q�Z�x�l�k�y���h�l���j�m�k�k�d�b�o���h�[�j�Z�a�Z�f�b�����l���_����
�k�i�h�k�h�[�Z�f�b�� �k�e�h�\�_�k�g�h�]�h�� �\�u�j�Z�`�_�g�b�y���� �G�Z�i�j�b�f�_�j�� �\�h�a�b�l�v�� �\�h�^�m�� �g�Z��
�d�h�f���f�h�`�g�h�� �i�_�j�_�^�Z�l�v�� �Z�j�f�y�g�k�d�b�f�b�� �n�j�Z�a�Z�f�b�����v�`�u �x�`�•�x�`�•�`�u�ƒ 
�~�`�k,�v�`�u �ƒ�h�j�€ �z�w�•�• �l�s�d�€�u�d�k, �h�p�_�`�b�\�Z�l�v�� �d�h�f�Z�j�Z �²  �z�`�q�`�€�g 
�n�w�•�€�u�d�k`�x�`�q�x�`�l�j �d�~�†�g �s�`�u �b� �̀k �b���l�����^��  

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

  �_��   �G�_�d�h�l�h�j�u�f�� �n�j�Z�a�_�h�e�h�]�b�a�f�Z�f�� �j�m�k�k�d�h�]�h�� �y�a�u�d�Z�� �\��
�Z�j�f�y�g�k�d�h�f�� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �k�e�h�`�g�u�_�� �k�e�h�\�Z���� �G�Z�i�j�b�f�_�j���� �a�h�e�h�l�h�c��
�\�_�d���² �w�|�n�d�c�`�•���� �d�j�Z�_�m�]�h�e�v�g�u�c�� �d�Z�f�_�g�v���² �`�u�n�t�w�•�u�`�ƒ�`�•���� �i�h�e�_��
�a�j�_�g�b�y���² �~�d�|�`�c�`�v�~ �b���l�����i���� 

  �`��   �H�^�b�g�Z�d�h�\�u�_�� �i�h�� �k�h�^�_�j�`�Z�g�b�x�� �j�m�k�k�d�b�_�� �b�� �Z�j�f�y�g�h�d�b�_��
�n�j�Z�a�_�h�e�h�]�b�a�f�u�� �f�h�]�m�l�� �j�Z�a�e�b�q�Z�l�v�k�y�� �k�\�h�_�c�� �k�l�b�e�b�k�l�b�q�_�k�d�h�c��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�h�c���� �L�Z�d�� �� �g�Z�i�j�b�f�_�j���� �j�m�k�k�d�b�c�� �n�j�Z�a�_�h�e�h�]�b�a�f�� �f�h�`�_�l��
�b�f�_�l�v�� �h�^�g�m�� �k�n�_�j�m�� �m�i�h�l�j�_�[�e�_�g�b�y���� �Z�j�f�y�g�k�d�b�c���²  �^�j�m�]�m�x���� �<��
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�j�m�k�k�d�h�f�� �y�a�u�d�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�� �f�h�`�_�l�� �\�u�j�Z�`�Z�l�v�� �h�^�g�h�� �h�l�g�h�r�_�g�b�_����
�_�]�h���Z�j�f�y�g�k�d�b�c���w�d�\�b�\�Z�e�_�g�l���²  �^�j�m�]�h�_�� 

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

 �G�Z�i�j�b�f�_�j�����a�Z�^�_�l�v�� �Z�f�[�b�p�b�x���²  �d�g�b�`�g�h�_�� �\�u�j�Z�`�_�g�b�_����
�f�_�`�^�m�� �l�_�f�� �Z�j�f�y�g�k�d�b�_�� �w�d�\�b�\�Z�e�_�g�l�u���ƒ�d�…�j�u �c�j�y�x�d�k,�o�`�}�j�u 
�ƒ�j�v(�ƒ�v�)̀ �`�|�d�k,�~�d�q�c �m�w�•�l �f �f�u �n�w�q�s �u�|�~�j�• �`�|�d�k �²  
�i�j�h�k�l�h�j�_�q�g�u�_�����I�h�i�Z�k�l�v�� �\�� �`�b�e�d�m �²  �m�k�l�Z�j�_�\�r�_�_���� �Z��
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u��- �l�w�|�ƒ�g �~�d�q�g �c�u�d�k, �r�j�v�~ 
�~�d�q�j�u �l�‚�d�k  �m�i�h�l�j�_�[�b�l�_�e�v�g�u �\���k�h�\�j�_�f�_�g�g�h�f���Z�j�f�y�g�k�d�h�f���y�a�u�d�_����
�B�f�_�x�s�b�c���l�Z�d�h�_���`�_���a�g�Z�q�_�g�b�_���n�j�Z�a�_�h�e�h�]�b�a�f���w�•�|�g �a�u�w�•�s�g �l�‚�d�k�²  
�^�b�Z�e�_�d�l�g�u�c��  

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

1. �i�h�^�[�h�j�� �e�_�d�k�_�f�u�� �g�Z�� �j�m�k�k�d�h�f�� �b�� �Z�j�f�y�g�k�d�h�f�� �y�a�u�d�Z�o�� ���\��
�h�^�b�g���]�h�e�h�k �± �h�^�g�h�\�j�_�f�_�g�g�h- �s�j�`�p�`�t�u���� 

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

3. �i�h�^�[�h�j�� �j�Z�a�\�_�j�g�m�l�h�]�h�� �k�e�h�\�h�l�h�e�d�h�\�Z�g�b�y�� ���g�_�� �\�b�^�_�l�v��
�^�Z�e�v�r�_�� �k�\�h�_�]�h�� �g�h�k�Z���± �[�u�l�v�� �h�]�j�Z�g�b�q�_�g�g�u�f���� �^�h�\�h�e�v�k�l�\�h�\�Z�l�v�k�y��
�k�\�h�b�f�b�� �m�a�d�b�f�b�� �b�g�l�_�j�_�k�Z�f�b�� �b�� �g�_�� �a�Z�f�_�q�Z�l�v��
�i�j�h�b�k�o�h�^�y�s�_�]�h, �|�`�o�s�`�u�`�‚�`�n�� �k�j�u�d�k���� �x�u�n�`�~�d�k���� �h�d�� �v�w�•�•�z�g�� �j�u�x�� �f��
�n�`�~�`�•�}�w�•�s���� 
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4. �i�h�^�[�h�j���k�b�g�h�g�b�f�b�q�g�u�o���n�j�Z�a�_�h�e�h�]�b�a�f�h�\�����g�_���g�Z���`�b�a�g�v�����Z��
�g�Z�� �k�f�_�j�l�v���± �^�h�� �i�h�k�e�_�^�g�_�c�� �d�Z�i�e�b�� �d�j�h�\�b- �s�j�u�x�†�� �`�•�t�`�u�� �}�d�•�z�j�u��
�n�`�h�j�k�g���� 

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

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

�G�Z�i�j�b�f�_�j�����[�_�r�_�g�u�_�� �^�_�g�v�]�b �i�_�j�_�^�Z�g�h�� �d�Z�e�v�d�h�c���n�`�~�`�q�j 
�‚�w�q�d�•, �k�Z�i�h�]�b�� �\�k�f�y�l�d�m�²  �h�d�•�l�`�v �n�w�v�j�n�u�d�•, �f�u�� �k�Z�f�b�� �k�� �m�k�Z�f�b 
�²  �s�d�u�ƒ �f�k �a�d�q�d�• �w�•�u�d�u�ƒ �b���l�����^���� 

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

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

�J�m�k�k�d�b�_�� �n�j�Z�a�_�h�e�h�]�b�Z�f�u�� �i�h�� �b�o�� �]�j�Z�f�f�Z�l�Z�q�_�k�d�h�f�m��
�h�n�h�j�f�e�_�g�b�x�� �f�h�`�g�h�� �j�Z�a�^�_�e�b�l�v�� �g�Z�� �^�\�_�� �]�j�m�i�i�u���� �H�^�g�m�� �k�h�k�l�Z�\�y�l��
�n�j�Z�a�u�����]�j�Z�f�f�Z�l�b�q�_�k�d�b���h�n�h�j�f�e�_�g�g�u�_���d�Z�d���i�j�_�^�e�h�`�_�g�b�y�����Z���^�j�m�]�m�x��
�²  �i�j�_�^�k�l�Z�\�e�y�x�s�b�_���q�Z�k�l�v���i�j�_�^�e�h�`�_�g�b�y�����h�^�b�g���b�a �_�]�h���q�e�_�g�h�\���� 
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  �Z�� �N�j�Z�a�_�h�e�h�]�b�a�f�u���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�_�� �i�h�� �n�h�j�f�_��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�u�_�� �i�j�_�^�e�h�`�_�g�b�y���� �\�� �j�m�k�k�d�h�f�� �y�a�u�d�_�� �[�h�e�_�_��
�f�g�h�]�h�q�b�k�e�_�g�g�u���� �q�_�f�� �\�� �Z�j�f�y�g�k�d�h�f���� �I�h�^�h�[�g�u�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u���� �\��
�k�\�h�x�� �h�q�_�j�_�^�v���� �f�h�`�g�h�� �j�Z�a�^�_�e�y�l�v�� �g�Z�� �^�\�_�� �i�h�^�]�j�m�i�i�u����
�N�j�Z�a�_�h�e�h�]�b�a�f�u�� �i�_�j�\�h�c�� �i�h�^�]�j�m�i�i�u�� �m�i�h�l�j�_�[�e�y�x�l�k�y�� �\�� �d�Z�q�_�k�l�\�_��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�u�o�� �i�j�_�^�e�h�`�_�g�b�c���� �b�e�b�� �`�_�� �y�\�e�y�x�l�k�y�� �q�Z�k�l�v�x��
�k�e�h�`�g�h�]�h�� �i�j�_�^�e�h�`�_�g�b�y���� �G�Z�i�j�b�f�_�j�����g�_�� �[�h�]�b�� �]�h�j�r�d�b�� �h�[�`�b�]�Z�x�l����
�k�q�Z�k�l�e�b�\���l�\�h�c���[�h�]�����f�_�j�b�e�Z���[�Z�[�Z���d�e�x�d�h�c �b���l�����^��  

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

  �[�� �I�h�^�Z�\�e�y�x�s�_�_�� �[�h�e�v�r�b�g�k�l�\�h�� �j�m�k�k�d�b�o�� �n�j�Z�a�_�h�e�h�]�b�a�f�h�\��
�\�� �k�h�k�l�Z�\�_�� �i�j�_�^�e�h�`�_�g�b�y�� �\�u�k�l�m�i�Z�_�l�� �\�� �d�Z�q�_�k�l�\�_�� �h�^�g�h�]�h�� �b�a�� �_�]�h��
�q�e�_�g�h�\���²  �i�h�^�e�_�`�Z�s�_�]�h���k�d�Z�a�m�_�f�h�]�h���� �^�h�i�h�e�g�_�g�b�y���� �h�i�j�_�^�_�e�_�g�b�y����
�h�[�k�l�h�y�l�_�e�v�k�l�\�Z���� �W�l�h�� �a�Z�\�b�k�b�l�� �h�l�� �k�_�f�Z�g�l�b�d�b�� �n�j�Z�a�_�h�e�h�]�b�a�f�Z���� �I�h��
�k�_�f�Z�g�l�b�d�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u �f�h�]�m�l�� �[�u�l�v�� �b�f�_�g�g�u�f�b�� 
�Z�^�t�_�d�l�b�\�g�u�f�b�����]�e�Z�]�h�e�v�g�u�f�b���b���Z�^�\�_�j�[�b�Z�e�v�g�u�f�b��  

  �B�f�_�g�g�u�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u�� �\�� �j�m�k�k�d�h�f�� �y�a�u�d�_ �^�h�\�h�e�v�g�h��
�f�g�h�]�h�q�b�k�e�_�g�g�u�� 

 �G�Z�i�j�b�f�_�j�����\�h�e�q�b�c�� �Z�i�i�_�l�b�l���� �]�_�j�h�c�� �^�g�y���� �l�z�j�l�u�c�� �d�Z�e�Z�q����
�k�q�b�l�Z�g�g�u�_ �^�g�b�����d�m�k�h�d���o�e�_�[�Z �b���l�����^��  

  �:�^�t�_�d�l�b�\�g�u�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u�� �g�_�f�g�h�]�h�q�b�k�e�_�g�g�u����
�L�Z�d�h�\�u�����\���e�_�l�Z�o�����\�h�h�j�m�`�_�g�g�u�c���^�h���a�m�[�h�\ �b���l�����i��  

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

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

   �:�^�\�_�j�[�b�Z�e�v�g�u�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u�� �\�� �j�m�k�k�d�h�f�� �y�a�u�d�_�� �l�h�`�_��
�f�g�h�]�h�q�b�k�e�_�g�g�u���� �L�Z�d�h�\�u���� �g�Z�i�j�b�f�_�j�����^�h�� �k�_�^�u�o�� �\�h�e�h�k���� �^�e�y�� �i�m�r�_�c��
�\�Z�`�g�h�k�l�b�����\���^�h�e�v���b���i�h�i�_�j�z�d�����k���d�h�g�^�Z�q�d�Z �b���l�����i�� �����������?�k�l�_�k�l�\�_�g�g�h����
�q�l�h�� �j�m�k�k�d�b�_�� �b�� �Z�j�f�y�g�_���� �e�x�^�b���� �`�b�\�m�s�b�_�� �g�_�� �\�� �k�l�h�e�v�� �j�Z�a�g�u�o��
�k�h�p�b�Z�e�v�g�u�o�� �b�� �i�j�b�j�h�^�g�u�o�� �m�k�e�h�\�b�y�o���� �b�f�_�x�s�b�_�� �h�[�s�m�x�� �b�k�l�h�j�b�x����
�j�_�e�b�]�b�x���� �i�j�b�g�p�b�i�u�� �f�h�j�Z�e�b���� �i�k�b�o�h�e�h�]�b�x�� �b�� �l���^������ �k�f�h�l�j�y�l�� �g�Z�� �f�b�j��
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�i�j�Z�d�l�b�q�_�k�d�b�� �h�^�b�g�Z�d�h�\�h���� �H�i�j�_�^�_�e�y�x�s�b�f�� �n�Z�d�l�h�j�h�f�� �e�x�[�h�c��
�d�m�e�v�l�m�j�u�� �l�Z�d�`�_�� �f�h�`�g�h�� �k�q�b�l�Z�l�v�� �l�_�� �k�Z�d�j�Z�e�v�g�u�_�� �p�_�g�g�h�k�l�b����
�d�h�l�h�j�u�_�� �b�� �n�h�j�f�b�j�m�x�l�� �^�Z�g�g�m�x�� �d�m�e�v�l�m�j�m���� �H�^�g�b�f�� �b�a�� �i�h�^�h�[�g�u�o��
�h�[�t�_�^�b�g�y�x�s�b�o�� �w�e�_�f�_�g�l�h�\�� �^�\�m�o�� �d�m�e�v�l�m�j���± �J�h�k�k�b�b�� �b�� �:�j�f�_�g�b�b���± 
�k�l�Z�e�h�� �I�j�Z�\�h�k�e�Z�\�b�_���� �W�l�h�� �g�_�� �l�h�e�v�d�h�� �\�_�j�Z�� �\�� �k�\�_�j�o�t�_�k�l�_�k�l�\�_�g�g�h�_��
�b�e�b�� �k�b�k�l�_�f�Z�� �h�[�j�y�^�h�\���� �g�h�� �b�� �h�[�j�Z�a�� �`�b�a�g�b�����h�i�j�_�^�_�e�_�g�g�Z�y�� �k�b�k�l�_�f�Z��
�b�^�_�c���� �\�_�j�h�\�Z�g�b�c���� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �h�� �q�_�e�h�\�_�d�_���� �_�]�h�� �f�_�k�l�_�� �\�� �f�b�j�_����
�d�h�l�h�j�u�_���g�Z�r�e�b���k�\�h�_���h�l�j�Z�`�_�g�b�_���\���y�a�u�d�_���g�Z���m�j�h�\�g�_���n�j�Z�a�_�h�e�h�]�b�b����
�<�� �k�\�y�a�b�� �k�� �w�l�b�f�� �b�� �\�� �j�m�k�k�d�h�f���� �b�� �\�� �Z�j�f�y�g�k�d�h�f�� �y�a�u�d�Z�o�� �_�k�l�v�� �f�g�h�]�h��
�n�j�Z�a�_�h�e�h�]�b�q�_�k�d�b�o�� �h�[�h�j�h�l�h�\���� �k�k�u�e�Z�x�s�b�o�k�y�� �g�Z�� �[�b�[�e�_�c�k�d�b�_��
�k�x�`�_�l�u���� �B�� �k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �i�j�Z�d�l�b�q�_�k�d�b�� �\�k�_�� �i�h�^�h�[�g�u�_��
�n�j�Z�a�_�h�e�h�]�b�q�_�k�d�b�_�� �_�^�b�g�b�p�u�� �j�m�k�k�d�h�]�h�� �y�a�u�d�Z�� �g�Z�o�h�^�y�l��
�w�d�\�b�\�Z�e�_�g�l�g�u�_���\�u�j�Z�`�_�g�b�y���\���Z�j�f�y�g�k�d�h�f���y�a�u�d�_�����G�Z�i�j�b�f�_�j�����g�_�k�l�b��
�k�\�h�c���d�j�_�k�l ���l�_�j�i�_�e�b�\�h���i�_�j�_�g�h�k�b�l�v���k�l�j�Z�^�Z�g�b�y�����± �j�•���l�`�x�g���~�`�u�d�k����
�h�^�g�b�f�� �f�b�j�h�f�� �f�Z�a�Z�g�u ���i�h�o�h�`�b�� �^�j�m�]���g�Z�� �^�j�m�]�Z�� �i�h�� �k�\�h�b�f��
�d�Z�q�_�k�l�\�Z�f�����± �s�j�� �s�d�{�w�u�w�}�� �d�u�� �s�n�•�~�}�`�m�����k�\�y�l�Z�y�� �k�\�y�l�u�o ���k�Z�f�h�_��
�^�h�j�h�]�h�_�����a�Z�\�_�l�g�h�_�����± �|�•�a�w�•�h�t�`�u���|�•�a�w�€�� 

�>�e�y�� �g�Z�k�� �g�Z�b�[�h�e�v�r�b�c�� �b�g�l�_�j�_�k�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �l�Z�d�b�_��
�n�j�Z�a�_�h�e�h�]�b�q�_�k�d�b�_���_�^�b�g�b�p�u�����d�h�l�h�j�u�_���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���k�\�y�a�Z�g�u���k��
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�d�m�e�v�l�m�j�g�h�]�h�� �k�h�^�_�j�`�Z�g�b�y�� �b�^�b�h�f���� �l�Z�d�� �d�Z�d�� �b�f�_�g�g�h�� �h�g�b�� �k�i�h�k�h�[�g�u��
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�^�h�k�l�b�q�v�� �i�h�e�g�h�]�h�� �\�a�Z�b�f�h�i�h�g�b�f�Z�g�b�y���� �y�k�g�_�_�� �b�� �h�[�j�Z�a�g�_�_�� �\�u�j�Z�`�Z�l�v��
�k�\�h�x�� �f�u�k�e�v���� �b�k�i�h�e�v�a�m�x�l�k�y�� �f�g�h�]�b�_�� �e�_�d�k�b�q�_�k�d�b�_�� �i�j�b�_�f�u���� �\��
�q�Z�k�l�g�h�k�l�b�� �n�j�Z�a�_�h�e�h�]�b�a�f�u  ���n�j�Z�a�_�h�e�h�]�b�q�_�k�d�Z�y���_�^�b�g�b�p�Z�����b�^�b�h�f�Z����
�± �m�k�l�h�c�q�b�\�u�_�� �h�[�h�j�h�l�u�� �j�_�q�b���� �d�h�l�h�j�u�_�� �b�f�_�x�l�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_��
�a�g�Z�q�_�g�b�_�� �b�� �k�\�h�c�k�l�\�_�g�g�u �h�i�j�_�^�_�e�_�g�g�h�f�m�� �y�a�u�d�m���� �Q�Z�k�l�h���� �q�l�h�[�u��
�^�h�[�b�l�v�k�y�� �g�_�d�h�_�]�h�� �j�_�q�_�\�h�]�h�� �w�n�n�_�d�l�Z�� �i�j�h�k�l�u�o�� �k�e�h�\�� �[�u�\�Z�_�l��
�g�_�^�h�k�l�Z�l�h�q�g�h���� �B�j�h�g�b�x���� �]�h�j�_�q�v���� �e�x�[�h�\�v���� �g�Z�k�f�_�r�d�m���� �k�\�h�_��
�k�h�[�k�l�\�_�g�g�h�_�� �h�l�g�h�r�_�g�b�_�� �d�� �i�j�h�b�k�o�h�^�y�s�_�f�m���± �\�k�_�� �w�l�h�� �f�h�`�g�h��
�\�u�j�Z�a�b�l�v�� �]�h�j�Z�a�^�h�� �_�f�q�_���� �l�h�q�g�_�_���� �w�f�h�p�b�h�g�Z�e�v�g�_�_���� �F�u�� �q�Z�k�l�h��
�b�k�i�h�e�v�a�m�_�f���n�j�Z�a�_�h�e�h�]�b�a�f�u���\���i�h�\�k�_�^�g�_�\�g�h�c���j�_�q�b�����i�h�j�h�c���^�Z�`�_�����g�_��
�a�Z�f�_�q�Z�y���± �\�_�^�v���g�_�d�h�l�h�j�u�_���b�a���g�b�o���i�j�h�k�l�u�����i�j�b�\�u�q�g�u�����b���a�g�Z�d�h�f�u��
�k�� �^�_�l�k�l�\�Z���� �F�g�h�]�b�_�� �b�a�� �n�j�Z�a�_�h�e�h�]�b�a�f�h�\�� �i�j�b�r�e�b�� �d�� �g�Z�f�� �b�a�� �^�j�m�]�b�o��
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STUDY OF THE INFORMA L SOCIAL STATUS OF A  
MODERN STUDENT IN TH E GENERAL STRUCTURE OF 

PERSONALITY  
 

Klimenko Anna Ivanovna 
Cand.  Psychol. Sciences, Professor 

Kostanay Regional University A. Baitursynov 
(Kazakhstan, Kostanay) 

 
The content of the article is devoted to the study of the nature of 

the relationship between the informal social status of a modern student and 
such aspects of personality as learning activity, motivation to achieve 
success, self-evaluation. 

The study results showed that one of the factors influencing the 
informal social status of the personality of a modern student in the study 
group is the personal qualities. The personal qualities are important 
(valuable, significant) in this group.  

A statistically significant relationship was revealed between the 
study activity of the student's personality and the motivation to achieve 
success (the level of significance is 0.05). Feedback was found between 
informal social status and self-evaluation (the level of significance is 0.05), 
between learning activity and self-evaluation (the level of significance is 
0.001); 

Inthis samplelearning activityis not a determining factor in the high 
informal social status of the personality of a modern student in the study 
group (the correlation coefficient is 0.02). 

Keywords: social status of personality, learning activity, 
motivation to achieve success, self- evaluation. 
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�j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �d�Z�d�� �i�h�e�h�`�_�g�b�_�� �k�m�[�t�_�d�l�Z�� �\�� �k�b�k�l�_�f�_��
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�^�Z�e�v�g�_�c�r�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �H�l�d�j�u�l�u�f�� �h�k�l�Z�_�l�k�y�� �\�h�i�j�h�k�� �h����
�k�h�p�b�Z�e�v�g�h-�i�k�b�o�h�e�h�]�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�Z�o���� �\�e�b�y�x�s�b�o�� �g�Z�� �k�l�Z�l�m�k��
�e�b�q�g�h�k�l�b�� �\�� �k�l�m�^�_�g�q�_�k�d�h�c�� �]�j�m�i�i�_�����<�� �k�\�h�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �f�u��
�b�k�o�h�^�b�e�b�� �b�o�� �l�h�]�h���� �� �q�l�h�� �g�_�n�h�j�f�Z�e�v�g�u�c�� �k�h�p�b�Z�e�v�g�u�c�� �k�l�Z�l�m�k���± 
�y�\�e�_�g�b�_�� �^�b�g�Z�f�b�q�g�h�_�� �b�� �� �f�h�`�_�l�� �a�Z�\�b�k�_�l�v�� �h�l�� �j�Z�a�g�u�o�� �n�Z�d�l�h�j�h�\���� �� �:��
�l�Z�d�`�_�� �f�u�� �i�j�_�^�i�h�e�h�`�b�e�b���� �q�l�h�� �l�Z�d�b�_�� �k�l�h�j�h�g�u�� �e�b�q�g�h�k�l�b���� �d�Z�d��
�m�q�_�[�g�Z�y�� �Z�d�l�b�\�g�h�k�l�v���� �f�h�l�b�\�Z�p�b�y�� �^�h�k�l�b�`�_�g�b�y�� �d�� �m�k�i�_�o�m�� �b��
�k�Z�f�h�h�p�_�g�d�Z�� �e�b�q�g�h�k�l�b�� �f�h�]�m�l�� �[�u�l�v�� �a�g�Z�q�b�f�u�f�b�� �^�e�y�� �k�h�\�j�_�f�_�g�g�h�]�h��
�k�l�m�^�_�g�l�Z�� 
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�g�_�n�h�j�f�Z�e�v�g�h�]�h�� �k�h�p�b�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z�� �k�h�\�j�_�f�_�g�g�h�]�h�� �k�l�m�^�_�g�l�Z�� �\��
�h�[�s�_�c�� �k�l�j�m�d�l�m�j�_�� �_�]�h�� �e�b�q�g�h�k�l�b���� �� �K�l�j�m�d�l�m�j�Z�� �� �e�b�q�g�h�k�l�b�� �g�Z��
�k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �^�h�� �d�h�g�p�Z�� �g�_�� �b�k�k�e�_�^�h�\�Z�g�Z���� �<�� �k�\�h�_�f��
�b�k�k�e�_�^�h�\�Z�g�b�b�� �f�u�� �i�j�b�^�_�j�`�b�\�Z�_�f�k�y�� �i�h�g�y�l�b�y�� �� �k�l�j�m�d�l�m�j�u��
�e�b�q�g�h�k�l�b���� �i�j�_�^�e�h�`�_�g�g�h�c�� �<���K���� �F�_�j�e�b�g�u�f���>���@���� �<���K���F�_�j�e�b�g��
�k�q�b�l�Z�e�����q�l�h�����k�l�j�m�d�l�m�j�Z��- �w�l�h���g�_���l�h�e�v�d�h���w�e�_�f�_�g�l�u�����g�h���b���k�\�y�a�b�����G�b��
�h�^�g�Z���q�_�j�l�Z���e�b�q�g�h�k�l�b���g�_���i�j�h�y�\�e�y�_�l�k�y���\�g�_���k�\�y�a�_�c���k���^�j�m�]�b�f�b���� 

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

���m�q�_�[�g�Z�y�� �Z�d�l�b�\�g�h�k�l�v���� �f�h�l�b�\�Z�p�b�y�� �^�h�k�l�b�`�_�g�b�y�� �d�� �m�k�i�_�o�m����
�k�Z�f�h�h�p�_�g�d�Z���� �[�u�e�b�� �b�k�i�h�e�v�a�h�\�Z�g�u�� �k�e�_�^�m�x�s�b�_�� �f�_�l�h�^�b�d�b���� ��������
�<�h�i�j�h�k�g�b�d�� �m�q�_�[�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �k�l�m�^�_�g�l�h�\���� �j�Z�a�j�Z�[�h�l�Z�g�g�u�c�� �b��
�Z�^�Z�i�l�b�j�h�\�Z�g�g�u�c�� �� �:���:���� �<�h�e�h�q�d�h�\�u�f [3]. �������� �B�k�k�e�_�^�h�\�Z�g�b�_��
�k�Z�f�h�h�p�_�g�d�b�� �e�b�q�g�h�k�l�b�� �i�h�� �:���� �;�m�^�Z�k�k�b [4]. �������� �F�_�l�h�^�b�d�Z��
�^�b�Z�]�g�h�k�l�b�d�b���e�b�q�g�h�k�l�b���g�Z���f�h�l�b�\�Z�p�b�x���d���m�k�i�_�o�m���L�����W�e�_�j�k�Z [4]. 

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

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

�i�j�_�^�i�h�e�h�`�_�g�b�y�� 
�������� �� �Q�_�f�� �[�h�e�v�r�b�f�� �d�h�e�b�q�_�k�l�\�h�f�� �i�h�i�m�e�y�j�g�u�o�� �� �d�Z�q�_�k�l�\�� �\��

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

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



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 45 

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

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

�x �N�h�g�� �k�b�g�_�]�h�� �p�\�_�l�Z���± �h�l�f�_�q�_�g�u�� �k�l�m�^�_�g�l�u���� �k�h�� �k�j�_�^�g�b�f��
�k�h�p�b�Z�e�v�g�u�f���k�l�Z�l�m�k�h�f�����a�g�Z�q�_�g�b�y�������������������b���������� 

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

�I�j�h�a�j�Z�q�g�u�c�����[�_�k�p�\�_�l�g�u�c�����n�h�g�� 
�x �A�g�Z�q�_�g�b�y���� �������� ������ �b�� �������� �H�l�f�_�q�_�g�u�� �k�l�m�^�_�g�l�u�� �k��

�k�h�p�b�Z�e�v�g�u�f���k�l�Z�l�m�k�h�f�����\�u�r�_���k�j�_�^�g�_�]�h�� 
�x �A�g�Z�q�_�g�b�y���� �������� ������������ �b�� �������� �H�l�f�_�q�_�g�u�� �k�l�m�^�_�g�l�u�� �k��

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

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

�L�Z�[�e�b�p�_���‹���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 
�L�Z�[�e�b�p�Z���� 

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

�K�h�p�b�Z�e�v�g�u�c 
�k�l�Z�l�m�k 

�e�b�q�g�h�k�l�b 

�M�q�_�[�g�Z�y 
�Z�d�l�b�\�g�h�k�l�v 

�F�h�l�b�\�Z�p�b�y 
�^�h�k�l�b�`�_�g�b�y 

�d���m�k�i�_�o�m 

 
�K�Z�f�h�h�p�_�g�d�Z 

�D�h�e�b�q���� 
 

 �m�j�h�\�_�g�v �D�h�e�b�q���� 
 

 �m�j�h�\�_�g�v �D�h�e�b�q���� 
 

�m�j�h�\�_�g�v �D�h�e�b�q���� 
 

    �m�j�h�\�_�g�v 

1 51 �\�u�k�h�d�b�c 20  �g�b�a�d�b�c 15 �k�j�_�^�g�b�c 0,3 �Z�^�_�d�\�Z�l�g�Z 
2 51 �\�u�k�h�d�b�c 38 �\�u�k�h�d�b�c 15 �k�j�_�^�g�b�c 0,4 �a�Z�g�b�`�_�g�Z 
3 51 �\�u�k�h�d�b�c 37 �\�u�k�h�d�b�c 13 �k�j�_�^�g�b�c 0,4 �Z�^�_�d�\�Z�l�g�Z 
4 51 �\�u�k�h�d�b�c 23 �g�b�a�d�b�c 10 �g�b�a�d�b�c 0,7 �Z�^�_�d�\�Z�l�g�Z 
5 49 �\�u�k�h�d�b�c 37 �\�u�k�h�d�b�c 20 �m�f�_�j�_�g�h 

�\�u�k�h�d�b�c 
0,5 �Z�^�_�d�\�Z�l�g�Z 

6 49 �\�u�k�h�d�b�c 30 �k�j�_�^�g�b�c 9 �g�b�a�d�b�c 0,5 �a�Z�g�b�`�_�g�Z 
7 48 �\�u�k�h�d�b�c 37 �\�u�k�h�d�b�c 13 �k�j�_�^�g�b�c 0,8 �a�Z�\�u�r�_�g�Z 
8 48 �\�u�k�h�d�b�c 33 �k�j�_�^�g�b�c 12 �k�j�_�^�g�b�c 0,7 �Z�^�_�d�\�Z�l�g�Z 
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�H�d�h�g�q�Z�g�b�_���l�Z�[�e�b�p�u��2 
9 47 �\�u�r�_��

�k�j�� 
36 �\�u�k�h�d�b�c 11 �k�j�_�^�g�b�c 0,2 �a�Z�g�b�`�_�g�Z 

10 46 �\�u�r�_��
�k�j���� 

30 �k�j�_�^�g�b�c 12 �k�j�_�^�g�b�c 0,7 �Z�^�_�d�\�Z�l�g�Z 

11 45 �\�u�r�_��
�k�j�� 

27 �k�j�_�^�g�b�c 8 �g�b�a�d�b�c 0,6 �Z�^�_�d�\�Z�l�g�Z 

12 44 �k�j�_�^�g�b�c 18 �g�b�a�d�b�c 10 �g�b�a�d�b�c 0,2 �a�Z�g�b�`�_�g�Z 
13 44 �k�j�_�^�g�b�c 23 �g�b�a�d�b�c 21 �h�q�_�g�v 

�\�u�k�h�d�b�c 
-0,6 �a�Z�g�b�`�_�g�Z 

14 44 �k�j�_�^�g�b�c 25 �g�b�a�d�b�c 12 �k�j�_�^�g�b�c  0,4 �Z�^�_�d�\�Z�l�g�Z 
15 43 �k�j�_�^�g�b�c 33 �k�j�_�^�g�b�c 15 �k�j�_�^�g�b�c 0,9 �a�Z�\�u�r�_�g�Z 
16 42 �k�j�_�^�g�b�c 33 �k�j�_�^�g�b�c 16 �k�j�_�^�g�b�c 0,6 �Z�^�_�d�\�Z�l�g�Z 
17 42 �k�j�_�^�g�b�c 45 �\�u�k�h�d�b�c 16 �k�j�_�^�g�b�c 0,4 �Z�^�_�d�\�Z�l�g�Z 
18 40 �g�b�`�_���k�j�� 34 �k�j�_�^�g�b�c 13 �k�j�_�^�g�b�c 0,8 �a�Z�\�u�r�_�g�Z 
19 39 �g�b�`�_���k�j�� 32 �k�j�_�^�g�b�c 14 �k�j�_�^�g�b�c 0,1 �a�Z�g�b�`�_�g�Z 
20 38 �g�b�`�_���k�j�� 38 �\�u�k�h�d�b�c 20 �m�f�_�j�_�g�h 

�\�u�k�h�d�b�c 
0,3 �Z�^�_�d�\�Z�l�g�Z 

21 37 �g�b�`�_���k�j�� 39 �\�u�k�h�d�b�c 10 �g�b�a�d�b�c 0,7 �Z�^�_�d�\�Z�l�g�Z 
22 35 �g�b�a�b�c�� 34 �k�j�_�^�g�b�c 9 �g�b�a�d�b�c 0,6 �Z�^�_�d�\�Z�l�g�Z 
23 31 �g�b�a�d�b�c 32 �k�j�_�^�g�b�c 19 �m�f�_�j�_�g�h 

�\�u�k�h�d�b�c 
0,9 �a�Z�\�u�r�_�g�Z 

 
�D�Z�d���\�b�^�g�h���b�a���L�Z�[�e�b�p�u���‹���������\���g�Z�r�_�c���\�u�[�h�j�d�_�� 
������ ���� �k�l�m�^�_�g�l�h�\�� �k�� �\�u�k�h�d�b�f�� �m�j�h�\�g�_�f�� �g�_�n�h�j�f�Z�e�v�g�h�]�h��

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

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

������ �k�j�_�^�b�� �k�l�m�^�_�g�l�h�\�� �k�h�� �k�j�_�^�g�b�f�� �m�j�h�\�g�_�f�� �k�h�p�b�Z�e�v�g�h�]�h��
�k�l�Z�l�m�k�Z���e�b�q�g�h�k�l�b���\���]�j�m�i�i�_�� 

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

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

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

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

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

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

 
�<�� �L�Z�[�e�b�p�_�� �‹�� ���� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �k�l�Z�l�b�k�l�b�q�_�k�d�Z�y�� �h�[�j�Z�[�h�l�d�Z��

�j�_�a�m�e�v�l�Z�l�h�\���b�k�k�e�_�^�h�\�Z�g�b�y�������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 
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�L�Z�[�e�b�p�Z���‹ 3 
�D�h�w�n�n�b�p�b�_�g�l�u�����d�h�j�j�_�e�y�p�b�c�����f�_�`�^�m�����b�a�m�q�Z�_�f�u�f�b�����y�\�e�_�g�b�y�f�b 

�‹  
�i���i 

�I�h�d�Z�a�Z�l�_�e�b �D�h�w�n�n�b�p�b�_�g�l 
�d�h�j�j�_�e�y�p�b�b 

�M�j�h�\�_�g�v 
�a�g�Z�q�b�f�h�k�l�b 

1 �G�_�n�h�j�f�Z�e�v�g�u�c���k�h�p�b�Z�e�v�g�u�c���k�l�Z�l�m�k��
�e�b�q�g�h�k�l�b���\���]�j�m�i�i�_���b���m�q�_�[�g�Z�y���Z�d�l�b�\�g�h�k�l�v 

 
0,02 

 
- 

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

 
-  0,1 

 
- 

3 �G�_�n�h�j�f�Z�e�v�g�u�c���k�h�p�b�Z�e�v�g�u�c���k�l�Z�l�m�k��
�e�b�q�g�h�k�l�b���b���k�Z�f�h�h�p�_�g�d�Z 

- 0,3 0,05 

4 �M�q�_�[�g�Z�y���Z�d�l�b�\�g�h�k�l�v���b���f�h�l�b�\�Z�p�b�y��
�^�h�k�l�b�`�_�g�b�y���d���m�k�i�_�o�m 

0,3 0,05 

5 �M�q�_�[�g�Z�y���Z�d�l�b�\�g�h�k�l�v���b���k�Z�f�h�h�p�_�g�d�Z - 0,6 0,001 
6 �K�Z�f�h�h�p�_�g�d�Z���b���f�h�l�b�\�Z�p�b�y���^�h�k�l�b�`�_�g�b�y���d��

�m�k�i�_�o�m 
- 0,07 - 

 

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

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

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

�������g�b�d�Z�d�h�c���k�\�y�a�b���g�_���h�[�g�Z�j�m�`�_�g�h���f�_�`�^�m �d�h�w�n�n�b�p�b�_�g�l�Z�f�b��
�d�h�j�j�_�e�y�p�b�b: 

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

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

   - �k�Z�f�h�h�p�_�g�d�h�c�� �b �f�h�l�b�\�Z�p�b�_�c�� �^�h�k�l�b�`�_�g�b�y�� �d�� �m�k�i�_�o�m��
���d�h�w�n�n�b�p�b�_�g�l���d�h�j�j�_�e�y�p�b�b���j�Z�\�_�g��������7). 

�G�Z�� �h�k�g�h�\�_�� �Z�g�Z�e�b�a�Z�� �j�_�a�m�e�v�l�Z�l�h�\�� �g�Z�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y����
�f�h�`�g�h���k�^�_�e�Z�l�v���k�e�_�^�m�x�s�b�_���\�u�\�h�^�u���� 
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In the article, based on the study of the problem of continuity in 

teaching mathematics in high school and higher technical school, the 
expediency of organizing a mathematical circle for the study of 
mathematical modeling for schoolchildren wishing to study in the technical 
areas of universities is substantiated. The method of organizing such a circle 
for high school students is described. 

Key words: continuity, mathematical modeling, mathematical 
activity, mathematical circle for applicants. 
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�k�e�_�^�k�l�\�b�_���� �\�u�i�m�k�d�g�b�d�b�� �r�d�h�e�� �g�_�� �f�h�]�m�l�� �i�h�k�l�m�i�b�l�v�� �\�� �\�m�a�� �[�_�a��
�^�h�i�h�e�g�b�l�_�e�v�g�h�c�� �i�h�^�]�h�l�h�\�d�b���� �G�Z�� �l�Z�d�b�o�� �i�h�a�b�p�b�y�o�� �k�l�h�y�l��
�N���E�� �J�Z�l�g�_�j���� �G���<�� �L�b�o�h�g�h�\�Z�� �>���@���� �;���:�� �K�Z�a�h�g�h�\�� �>���@���� �?���:���� �D�h�]�Z�g����������
�>���B���� �I�h�g�h�f�Z�j�_�\�Z�� �>���@�� �b�� �^�j���� �I�j�_�i�h�^�Z�\�Z�l�_�e�b�� �\�m�a�h�\���� �i�h�e�m�q�b�\�� �k�e�Z�[�h��
�i�h�^�]�h�l�h�\�e�_�g�g�u�o�� �k�l�m�^�_�g�l�h�\���� �\�u�g�m�`�^�_�g�u�� �j�_�r�Z�l�v�� �a�Z�^�Z�q�b��
�i�h�\�u�r�_�g�b�y�� �m�j�h�\�g�y�� �^�h�\�m�a�h�\�k�d�b�o�� �a�g�Z�g�b�c���� �g�Z�i�j�b�f�_�j���� �i�m�l�_�f��
�j�_�Z�e�b�a�Z�p�b�b�� �Z�^�Z�i�l�b�\�g�u�o�� �h�[�m�q�Z�x�s�b�o�� �k�b�k�l�_�f���� �?���<�� �R�m�e�v�]�Z��
�h�l�f�_�q�Z�_�l���� �q�l�h�� �f�g�h�]�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�� �_�_�� �l�h�e�v�d�h�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y��
�f�Z�l�_�f�Z�l�b�d�b���d�Z�d���k�i�_�p�b�n�b�q�_�k�d�m�x���^�_�y�l�_�e�v�g�h�k�l�v�����g�Z�i�j�Z�\�e�_�g�g�m�x���g�Z��
�i�h�e�m�q�_�g�b�_�� �g�h�\�h�]�h�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �a�g�Z�g�b�y�� �b�� �g�Z�� �j�_�r�_�g�b�_��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �a�Z�^�Z�q���� �L�h�q�g�h�� �l�Z�d�`�_�� �f�h�`�g�h�� �]�h�\�h�j�b�l�v�� �h��
�n�b�a�b�q�_�k�d�h�c���� �o�b�f�b�q�_�k�d�h�c���� �n�b�e�h�e�h�]�b�q�_�k�d�h�c�� �b�e�b�� �^�j�m�]�h�c��
�i�j�_�^�f�_�l�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �L�Z�d�h�c�� �i�h�^�o�h�^�� �\�_�^�_�l�� �g�_�� �l�h�e�v�d�h�� �d��
�h�[�h�k�h�[�e�_�g�g�h�k�l�b�� �i�j�_�^�f�_�l�g�h�]�h�� �h�[�m�q�_�g�b�y�� �b�� �j�Z�a�j�u�\�m��
�f�_�`�i�j�_�^�f�_�l�g�u�o�� �k�\�y�a�_�c���� �g�h�� �b�� �d�� �g�Z�j�m�r�_�g�b�x�� �i�j�_�_�f�k�l�\�_�g�g�h�k�l�b��
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�i�h�e�h�`�_�g�b�_���� �d�Z�d�� �[�u�e�h�� �h�i�b�k�Z�g�h�� �g�Z�f�b�� �\�� �j�Z�[�h�l�_�� �>���@���� �^�h�e�`�g�Z��
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�g�_�h�[�o�h�^�b�f�h�� �i�h�k�l�j�h�_�g�b�_�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �f�h�^�_�e�_�c���� �\�� �j�Z�f�d�Z�o��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �j�_�r�_�g�b�_�� �a�Z�^�Z�q�b���� �Z�� �a�Z�l�_�f��
�b�g�l�_�j�i�j�_�l�Z�p�b�y�� �i�h�e�m�q�_�g�g�h�]�h�� �j�_�r�_�g�b�y�� �k�� �p�_�e�v�x�� �i�h�e�m�q�_�g�b�y��
�l�j�_�[�m�_�f�h�]�h�� �\�� �a�Z�^�Z�g�b�b�� �j�_�a�m�e�v�l�Z�l�Z���� �G�Z�b�[�h�e�_�_�� �\�h�k�l�j�_�[�h�\�Z�g�g�u�f��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�f�� �Z�i�i�Z�j�Z�l�h�f�� �\�� �d�Z�q�_�k�l�\�_�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �g�Z�f�b��
�\�u�[�j�Z�g�u�� �n�m�g�d�p�b�b���� �\�_�d�l�h�j�u�� �b�� �d�h�h�j�^�b�g�Z�l�u���� �� �]�_�h�f�_�l�j�b�q�_�k�d�b�_��
�n�b�]�m�j�u�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_���� �b�g�l�_�]�j�Z�e�v�g�h�_�� �b�� �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�_��
�b�k�q�b�k�e�_�g�b�_���� 
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�l�_�o�g�h�e�h�]�b�c���� �d�h�l�h�j�u�_�� �i�h�f�h�]�Z�x�l�� �b�� �h�[�e�_�]�q�Z�x�l�� �i�j�h�p�_�k�k�� �i�h�b�k�d�Z��
�j�_�r�_�g�b�y���a�Z�^�Z�q�� 

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

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

�������G�Z���]�h�e�h�\�_���q�_�e�h�\�_�d�Z���j�Z�k�l�m�l���\�h�e�h�k�u�����d�h�l�h�j�u�_���l�h�l���j�_�]�m�e�y�j�g�h��
�k�l�j�b�`�_�l��(�o�± �\�j�_�f�y���� �i�j�h�r�_�^�r�_�_�� �h�l�� �h�^�g�h�c�� �b�a�� �k�l�j�b�`�_�d�����m�± �^�e�b�g�Z��
�\�h�e�h�k�������D�Z�d�h�c���]�j�Z�n�b�d���h�i�b�k�u�\�Z�_�l���w�l�h�l���i�j�h�p�_�k�k�" 

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

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

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

6. �F�y�q���i�h�^�g�y�e�b���g�Z�^���i�h�e�h�f���b���\�u�i�m�k�l�b�e�b���b�a���j�m�d��(�o�± �\�j�_�f�y�����m�± 
�\�u�k�h�l�Z���f�y�q�Z���g�Z�^���i�h�e�h�f�������D�Z�d�h�c���]�j�Z�n�b�d���h�i�b�k�u�\�Z�_�l���w�l�h�l���i�j�h�p�_�k�k�" 

�������G�Z���j�b�k�m�g�d�_���d���a�Z�^�Z�q�_�������l�h�q�d�Z���:���\�j�Z�s�Z�_�l�k�y���\�h�d�j�m�]���l�h�q�d�b���H��
(�o�± �\�j�_�f�y�����m���± �j�Z�k�k�l�h�y�g�b�_���h�l�� �l�h�q�d�b���:�� �^�h�� �i�j�y�f�h�c���Z�������D�Z�d�h�c�� �]�j�Z�n�b�d��
�h�i�b�k�u�\�Z�_�l���w�l�h�l���i�j�h�p�_�k�k�" 

�J�b�k�m�g�d�b���d���a�Z�^�Z�g�b�y�f 

   
      �J�b�k�m�g�h�d���d���a�Z�^�Z�q�_������������            �J�b�k�m�g�h�d���d���a�Z�^�Z�q�_����������           �J�b�k�m�g�h�d���d���a�Z�^�Z�q�_���������� 
 

  
                     �J�b�k�m�g�h�d���d���a�Z�^�Z�q�_��������������������������������������������           �J�b�k�m�g�h�d���d���a�Z�^�Z�q�_���� 

 
�=�j�Z�n�b�d�b�����h�i�b�k�u�\�Z�x�s�b�_���j�_�Z�e�v�g�u�_���k�b�l�m�Z�p�b�b 

 

 

 
�Z�� �[�� 
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�<�� �i�j�h�p�_�k�k�_�� �j�Z�a�[�h�j�Z�� �d�Z�`�^�h�c�� �k�b�l�m�Z�p�b�b�� �m�q�_�g�b�d�Z�f��

�i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y�� �w�\�j�b�k�l�b�q�_�k�d�Z�y�� �i�h�^�k�d�Z�a�d�Z�� ���©�j�Z�a�f�u�l�h�_�ª��
�g�Z�\�_�^�_�g�b�_���g�Z���i�h�b�k�d���j�_�r�_�g�b�y���a�Z�^�Z�q�b���� 

�W�\�j�b�k�l�b�q�_�k�d�Z�y�� �� �i�h�^�k�d�Z�a�d�Z�� �i�_�j�_�\�_�^�b�l�_�� �m�k�e�h�\�b�_�� �a�Z�^�Z�q�b��
�g�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�c�� �y�a�u�d���� �i�j�b�f�_�g�b�l�_�� �w�\�j�b�k�l�b�q�_�k�d�b�c�� �i�j�b�_�f��
�©�g�Z�j�b�k�m�c���d�Z�j�l�b�g�d�m�ª�� 

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

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

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

�A�Z�^�Z�q�Z�� ���� �<�� �a�Z�d�h�g�_�� �^�\�b�`�_�g�b�y�� �6� �90t+S0 �f�Z�l�_�j�b�Z�e�v�g�h�c��
�l�h�q�d�b�� �i�h�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�f�� �^�Z�g�g�u�f�� ���Wi; Si���� �L� ���������«���Q����
�h�i�j�_�^�_�e�b�l�_���i�Z�j�Z�f�_�l�j�u���90 �b���60. 

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

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

�a�Z�^�Z�q�����?�_���j�_�r�_�g�b�_���[�m�^�_�l���k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v���k�o�_�f�_���g�Z���j�b�k�������� 
 

 
�J�b�k�m�g�h�d�������± �K�o�_�f�Z���j�_�r�_�g�b�y���i�j�b�d�e�Z�^�g�u�o���a�Z�^�Z�q���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o���f�h�^�_�e�_�c 
 
�?�k�e�b���d�h�e�b�q�_�k�l�\�h���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o���^�Z�g�g�u�o���k�h�\�i�Z�^�Z�_�l���k��

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

�À�«�¯�Ä�¸�Ð�Ã�¤�Ã 
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�j�_�r�_�g�b�y�� �f�h�`�_�l�� �\�u�k�l�m�i�Z�l�v�� �h�^�g�h�i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�_�� �k�_�f�_�c�k�l�\�h����
�g�Z�i�j�b�f�_�j�������90; S0(V0)).  

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

�� �d�Z�d�b�_���l�h�q�d�b���e�m�q�r�_���[�j�Z�l�v�" 
�� �d�Z�d�� �[�u�l�v�� �k �k�b�l�m�Z�p�b�_�c���� �� �l�h�q�d�Z�� �g�Z�^�� �l�h�q�d�h�c�� ��V0= (S2-

S1)/(t2-t1) = const/0)? 
�A�Z�^�Z�q�Z�� �������I�j�b�� �b�k�i�u�l�Z�g�b�b�� �g�h�\�h�]�h�� �Z�\�l�h�f�h�[�b�e�y�� �\�h�k�_�f�v��

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

�L�Z�[�e�b�p�Z������ 
 �W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_���^�Z�g�g�u�_���d���a�Z�^�Z�q�_���� 

 �7�����k���± �\�j�_�f�y 
�g�Z�[�e�x�^�_�g�b�y 

�6�����f���± �j�Z�k�k�l�h�y�g�b�_�����d�h�l�h�j�h�_���i�j�h�_�a�`�Z�_�l��
�Z�\�l�h�f�h�[�b�e�v���a�Z���\�j�_�f�y���g�Z�[�e�x�^�_�g�b�y 

���c���g�Z�[�e�x�^�Z�l�_�e�v 2 200 
���c���g�Z�[�e�x�^�Z�l�_�e�v 3 400 
���c���g�Z�[�e�x�^�Z�l�_�e�v 4 450 
���c���g�Z�[�e�x�^�Z�l�_�e�v 2 250 
���c���g�Z�[�e�x�^�Z�l�_�e�v 5 600 
���c���g�Z�[�e�x�^�Z�l�_�e�v 7 700 
���c���g�Z�[�e�x�^�Z�l�_�e�v 4 400 
���c���g�Z�[�e�x�^�Z�l�_�e�v 3 300 

 
�I�j�b�\�_�^�_�f�� �j�_�r�_�g�b�_�� �^�Z�g�g�h�c�� �a�Z�^�Z�q�b�� �k�� �Z�g�Z�e�b�a�h�f�� �\�k�_�o�� �_�]�h��

�w�l�Z�i�h�\�� 
�>�Z�g�g�Z�y�� �a�Z�^�Z�q�Z�� �l�j�_�[�m�_�l�� �n�h�j�f�Z�e�b�a�Z�p�b�b�� �b�� �i�_�j�\�u�f�� �w�l�Z�i�h�f��

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

200=V�2̃, 400=V�3̃, 450=V�4̃, 250=V�2̃, 600=V�5̃, 700=V�7̃, 
400=V�4̃, 300=V�3̃.  

�B���a�Z�^�Z�q�Z���k�\�h�^�b�l�k�y���d���g�Z�o�h�`�^�_�g�b�x���i�Z�j�Z�f�_�l�j�Z��V �i�h���^�Z�g�g�u�f��
�a�Z�^�Z�q�b�� 

�A�Z�^�Z�q�Z�� �f�h�`�_�l�� �[�u�l�v�� �f�h�^�b�n�b�p�b�j�h�\�Z�g�Z�� �k�e�_�^�m�x�s�b�f��
�h�[�j�Z�a�h�f���� �M�q�Z�s�b�f�k�y�� �f�h�`�g�h�� �i�j�_�^�e�h�`�b�l�v�� �h�l�f�_�l�b�l�v�� �\��
�d�h�h�j�^�b�g�Z�l�g�h�c�� �i�e�h�k�d�h�k�l�b�� �6�H�7�� �i�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �b�� �q�_�j�_�a��
�i�h�k�l�j�h�_�g�g�u�_�� �l�h�q�d�b�� �h�i�l�b�f�Z�e�v�g�u�f�� �h�[�j�Z�a�h�f�� �i�j�h�\�_�k�l�b�� �� �i�j�y�f�m�x����
�d�h�l�h�j�Z�y���[�m�^�_�l���a�Z�^�Z�\�Z�l�v���g�_�h�[�o�h�^�b�f�m�x���a�Z�\�b�k�b�f�h�k�l�v��S(V) = VT. 
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�k���j�_�r�_�g�b�y���l�Z�d�h�c���a�Z�^�Z�q�b�� 

�A�Z�^�Z�q�Z�� ���� �G�Z�� �j�b�k�m�g�d�_�� ���� �b�a�h�[�j�Z�`�_�g�� �f�h�k�l���� �h�i�h�j�g�Z�y�� �Z�j�d�Z��
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�l�j�h�k�Z���� �g�Z�l�y�g�m�l�h�]�h�� �i�h�^�� �m�]�e�h�f���D0 �d�� �a�_�f�e�_���� �D�Z�d�h�c�� �^�h�e�`�g�Z�� �[�u�l�v��
�^�e�b�g�Z�� �l�j�h�k�Z�"�� �D�Z�d�� �b�a�f�_�g�y�_�l�k�y�� �\�_�e�b�q�b�g�Z�� �m�]�e�Z���D0 �i�j�b�� �m�\�_�e�b�q�_�g�b�b��
�^�e�b�g�u�� �l�j�h�k�Z�"�� �I�j�b�� �_�_�� �m�f�_�g�v�r�_�g�b�b�"�� �I�j�b�� �d�Z�d�h�f�� �k�h�h�l�g�h�r�_�g�b�b��
�^�e�b�g�u�� �l�j�h�k�Z�� �b�� �\�u�k�h�l�u�� �\�u�r�d�b�� �i�h�e�h�`�_�g�b�_�� �[�m�^�_�l�� �g�Z�b�[�h�e�_�_��
�m�k�l�h�c�q�b�\�u�f�" 

�A�Z�^�Z�q�Z������ �G�Z���d�Z�d�h�f���j�Z�k�k�l�h�y�g�b�b���g�m�`�g�h���i�j�b�d�j�_�i�b�l�v���l�j�h�k��
�^�e�b�g�g�h�c���O�����q�l�h�[�u���m�]�h�e���g�Z�d�e�h�g�Z���l�j�h�k�Z���d���a�_�f�e�_���k�h�k�l�Z�\�e�y�e���D0?  

�A�Z�^�Z�q�Z�� ���� �G�Z�� �d�Z�d�h�f�� �j�Z�k�k�l�h�y�g�b�b�� �h�l�� �\�u�r�d�b�� �\�u�k�h�l�h�c�� �Z��
�g�m�`�g�h�� �i�j�b�d�j�_�i�b�l�v�� �l�j�h�k���� �q�l�h�[�u�� �m�]�h�e�� �g�Z�d�e�h�g�Z�� �l�j�h�k�Z���d�� �a�_�f�e�_��
�k�h�k�l�Z�\�e�y�e���D0? 

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

�A�Z�^�Z�q�Z�� ������ �>�\�Z�^�p�Z�l�v�� �k�l�Z�e�v�g�u�o�� �r�Z�j�b�d�h�\�� �^�b�Z�f�_�l�j�h�f �i�h�� ������
�f�f�� �g�Z�o�h�^�y�l�k�y�� �\�� �i�h�^�r�b�i�g�b�d�_�� ���j�b�k���� �������G�Z�c�^�b�l�_�� �^�b�Z�f�_�l�j��
�\�g�m�l�j�_�g�g�_�c�� �b�� �\�g�_�r�g�_�c�� �h�d�j�m�`�g�h�k�l�_�c�� �d�Z�l�Z�g�b�y���� �_�k�e�b�� �k�q�b�l�Z�l�v����
�q�l�h���r�Z�j�b�d�b���e�_�`�Z�l���i�e�h�l�g�h���^�j�m�]���d���^�j�m�]�m�� 

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

 
�A�Z�^�Z�q�Z�� �������>�e�y�� �b�a�]�h�l�h�\�e�_�g�b�y�� �\�h�^�h�g�Z�]�j�_�\�Z�l�_�e�y�� �k��

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

 
�J�b�k�m�g�h�d�������± �<�g�m�l�j�_�g�g�b�c���[�Z�d���b�a��

�g�_�j�`�Z�\�_�x�s�_�c���k�l�Z�e�b 
 

�J�b�k�m�g�h�d�������± �J�Z�a�f�_�j�u���[�Z�d�Z 

 
�J�_�r�b�\�� �\�u�r�_�i�_�j�_�q�b�k�e�_�g�g�u�_�� �a�Z�^�Z�q�b���� �h�[�m�q�Z�x�s�b�f�k�y��

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

�A�Z�^�Z�q�Z�� �������������� �]�j�Z�f�f�k�l�Z�e�v�g�h�c�� �i�j�h�\�h�e�h�d�b����
�^�b�Z�f�_�l�j�h�f   �\�u�l�y�g�m�e�b�� �\�� �[�h�e�_�_�� �l�h�g�d�m�x�� �^�b�Z�f�_�l�j�h�f��
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�����G�Z���k�d�h�e�v�d�h���m�\�_�e�b�q�b�e�Z�k�v���^�e�b�g�Z���i�j�h�\�h�e�h�d�b�"���M�^�_�e�v�g�u�c���\�_�k��
�k�l�Z�e�v�g�h�c���i�j�h�\�h�e�h�d�b��. 

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

�B�g�n�h�j�f�Z�p�b�h�g�g�Z�y�� �i�h�^�^�_�j�`�d�Z�� �N�h�j�f�m�e�Z���h�[�t�_�f�Z��
�p�b�e�b�g�^�j�Z ���� �h�[�t�_�f�� �p�b�e�b�g�^�j�Z�� �b�a�� �k�l�Z�e�v�g�h�c��

�i�j�h�\�h�e�h�d�b���j�Z�\�_�g���h�l�g�h�r�_�g�b�x���f�Z�k�k�u���d���m�^�_�e�v�g�h�f�m���\�_�k�m�� 
�A�Z�^�Z�q�Z�� ���������G�Z�c�^�b�l�_�� �\�_�k�� �r�_�k�l�b�]�j�Z�g�g�h�c�� �]�Z�c�d�b���� �k�l�h�j�h�g�Z��

�h�k�g�h�\�Z�g�b�y�� �d�h�l�h�j�h�c ���� �\�u�k�h�l�Z�� �b�� �^�b�Z�f�_�l�j��
�h�l�\�_�j�k�l�b�y �����M�^�_�e�v�g�u�c���\�_�k. 

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

�B�g�n�h�j�f�Z�p�b�h�g�g�Z�y�� �i�h�^�^�_�j�`�d�Z�����N�h�j�f�m�e�Z�� �h�[�t�_�f�Z��
�p�b�e�b�g�^�j�Z�� ���� �n�h�j�f�m�e�Z�� �h�[�t�_�f�Z�� �i�j�b�a�f�b��

���� �]�^�_�� �i�e�h�s�Z�^�v�� �i�j�Z�\�b�e�v�g�h�]�h�� �r�_�k�l�b�m�]�h�e�v�g�b�d�Z 

���� �\�_�k�r�_�k�l�b�]�j�Z�g�g�h�c�� �]�Z�c�d�b�� �j�Z�f�_�g�� �i�j�h�b�a�\�_�^�_�g�b�x�� �h�[�t�_�f�Z��

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

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

�A�Z�^�Z�q�Z�� ���������R�_�k�l�b�]�j�Z�g�g�u�c�� �q�m�]�m�g�g�u�c�� �[�j�m�k�h�d�k�� �g�Z�j�_�a�g�u�f����
�p�b�e�b�g�^�j�b�q�_�k�d�b�f�� �h�l�\�_�j�k�l�b�_�f�� �b�f�_�_�l�� �^�e�b�g�m  ���j�b�k���� ��������
�G�Z�c�^�b�l�_�� �\�_�k�� �[�j�m�k�d�Z���� �_�k�e�b�� �_�]�h�� �m�^�_�e�v�g�u�c�� �\�_�k��
�k�h�k�l�Z�\�e�y�_�l . 

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

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

 
�J�b�k�m�g�h�d�������±  �J�_�a�_�j�\�m�Z�j���^�e�y��
�o�j�Z�g�_�g�b�y�g�_�n�l�_�i�j�h�^�m�d�l�h�\ 

 
�J�b�k�m�g�h�d�� �����±  �B�a�h�[�j�Z�`�_�g�b�_��
�p�b�e�b�g�^�j�Z�� �k�� �i�j�h�^�h�e�v�g�u�f�� �k�_�q�_�g�b�_�f����

�h�l�j�_�a�Z�x�s�b�f �h�[�t�_�f�Z 

 
�I�_�j�_�^�� �j�Z�k�k�f�h�l�j�_�g�b�_�f�� �l�_�f�u�� �©�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �\�_�d�l�h�j�g�h�]�h��

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

�g�_�h�[�o�h�^�b�f�u�c�� �f�Z�l�_�j�b�Z�e���� �i�h�a�g�Z�d�h�f�b�l�v�k�y�� �k�� �i�j�b�e�h�`�_�g�b�y�f�b��
�\�_�d�l�h�j�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z���� �Z�� �l�Z�d�`�_�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �j�_�r�b�l�v��
�i�j�b�d�e�Z�^�g�u�_���a�Z�^�Z�q�b�����^�e�y���j�_�r�_�g�b�y���d�h�l�h�j�u�o���g�_�h�[�o�h�^�b�f�h���k�h�a�^�Z�g�b�_��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �f�h�^�_�e�_�c�� �g�Z�� �h�k�g�h�\�_�� �\�_�d�l�h�j�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� ���j�b�k����
11). 

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

�A�Z�^�Z�q�Z �F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y���f�h�^�_�e�v 
�������K�g�Z�j�y�^���f�Z�k�k�h�c�����d�]�����e�_�l�y�s�b�c��
�k�h�� �k�d�h�j�h�k�l�v�x�� ���������f���k 
�j�Z�a�j�u�\�Z�_�l�k�y�� �g�Z�� �^�\�Z�� �h�k�d�h�e�d�Z����
�H�^�b�g�� �b�a�� �h�k�d�h�e�d�h�\�� �e�_�l�b�l�� �i�h�^��
�m�]�e�h�f�� �����ž�� �d�� �i�_�j�\�h�g�Z�q�Z�e�v�g�h�f�m��
�g�Z�i�j�Z�\�e�_�g�b�x���� �Z�� �\�l�h�j�h�c���± �i�h�^��
�m�]�e�h�f�� �����ž���� �D�Z�d�h�\�Z�� �f�Z�k�k�Z��
�\�l�h�j�h�]�h�� �h�k�d�h�e�d�Z���� �_�k�e�b�� �_�]�h��
�k�d�h�j�h�k�l�v���j�Z�\�g�Z�����������f���k? 

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

 

�;����  

 
�A�Z�l�_�f�� �h�[�m�q�Z�x�s�b�f�k�y�� �\�u�^�Z�x�l�k�y�� �a�Z�^�Z�q�b�� �^�e�y��

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

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

 

 
�J�b�k�m�g�h�d���������± �A�g�Z�d�h�f�k�l�\�h���k���j�_�r�_�g�b�_�f���l�b�i�h�\�h�c�a�Z�^�Z�q�b 

 
�H�j�]�Z�g�b�a�h�\�Z�g�g�Z�y�� �l�Z�d�b�f�� �h�[�j�Z�a�h�f�� �j�Z�[�h�l�Z�� �i�h�� �h�[�m�q�_�g�b�x��

�r�d�h�e�v�g�b�d�h�\�� �h�k�g�h�\�Z�f�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �f�h�^�_�e�b�j�h�\�Z�g�b�y��
�i�h�a�\�h�e�y�_�l �i�h�^�]�h�l�h�\�b�l�v�� �b�o�� �d�� �\�h�k�i�j�b�y�l�b�x�� �k�e�h�`�g�h�]�h��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h���Z�i�i�Z�j�Z�l�Z���\���\�u�k�r�_�c���l�_�o�g�b�q�_�k�d�h�c���r�d�h�e�_�� 
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The article discusses the importance of managing the working 
capital of an enterprise, as well as special attention is paid to reducing its 
financial cycle, due to the fact that the longer th�H�Ø fin�D�Ønci�D�Øl cycl�H�Ø, th�H�Ø low�H�Ør 
th�H�Ø solv�H�Øncy of th�H�Ø org�D�Øniz�D�Øtion �D�Ønd th�H�Ø high�H�Ør th�H�Ø n�H�Ø�H�Ød for working 
c�D�Øpit�D�Øl. 

Keywords: working capital, financial cycle, working capital. 
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�\�a�y�e�Z�� �b�f�_�g�g�h�� �w�l�m�� �l�_�f�m���� �H�[�� �:�j�g�h�� �;�Z�[�Z�^�`�Z�g�y�g�_���� �h�q�_�g�v�� �f�g�h�]�h��
�k�d�Z�a�Z�g�h���� �h�q�_�g�v�� �f�g�h�]�h�� �g�Z�i�b�k�Z�g�h�� �b�� �f�g�h�]�h�� �i�j�h�i�Z�]�Z�g�^�b�j�h�\�Z�g�h���� �g�h��
�w�l�Z���e�b�q�g�h�k�l�v���k�h���k�\�h�b�f���l�\�h�j�q�_�k�l�\�h�f���q�Z�k�l�b�p�Z���f�_�g�y���b���f�h�_�c���`�b�a�g�b����
�b�� �g�_�� �h�^�b�g�� �f�h�c�� �d�h�g�p�_�j�l�� �g�_�� �i�j�h�o�h�^�b�l�� �[�_�a�� �b�k�i�h�e�g�_�g�b�y��
�i�j�h�b�a�\�_�^�_�g�b�c���d�h�f�i�h�a�b�l�h�j�Z�� 

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

�;�Z�[�Z�^�`�Z�g�y�g�� �k�h�a�^�Z�e�� �k�\�h�_�h�[�j�Z�a�g�u�c�� �n�h�j�l�_�i�b�Z�g�g�u�c�� �k�l�b�e�v����
�R�b�j�h�l�Z�� �j�Z�a�f�Z�o�Z���� �\�b�j�l�m�h�a�g�u�c�� �[�e�_�k�d���� �f�Z�k�k�b�\�g�h�k�l�v��
�n�h�j�l�_�i�b�Z�g�g�h�]�h�� �k�l�b�e�y���� �W�l�h�� �\�i�h�e�g�_�� �h�l�\�_�q�Z�_�l�� �_�]�h�� �e�b�q�g�u�f��
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�d�Z�q�_�k�l�\�Z�f���� �d�Z�d�� �b�k�i�h�e�g�b�l�_�e�y���� �H�g�� �i�b�k�Z�e�� �^�e�y�� �[�h�e�v�r�h�c�� �w�k�l�j�Z�^�u����
�l�Z�d���� �q�l�h�[�u�� �³�\�k�_�� �g�h�l�u�� �[�u�e�b�� �m�k�e�u�r�Z�g�u�� �b�� �^�h�r�e�b�� �[�u�� �^�h��
�Z�m�^�b�l�h�j�b�b�´���� �b�a�[�_�]�Z�e�� �o�j�m�i�d�h�c�� �m�l�h�g�q�_�g�g�h�k�l�b�� �b�� �b�a�u�k�d�Z�g�g�h�k�l�b��
�f�u�k�e�_�c�����<�u�r�_�k�d�Z�a�Z�g�g�u�_���q�_�j�l�u���\�h�i�e�h�l�b�e�b�k�v���\���_�]�h���³�=�_�j�h�b�q�_�k�d�h�c��
�[�Z�e�e�Z�^�_�´���� �]�^�_�� �i�Z�j�l�b�y�� �n�h�j�l�_�i�b�Z�g�h�� �b�� �h�j�d�_�k�l�j�Z�� �g�_��
�i�j�h�l�b�\�h�i�h�k�l�Z�\�e�y�x�l�k�y���� �Z�� �i�h�^�^�_�j�`�b�\�Z�x�l�k�y�� �b�� �^�h�i�h�e�g�y�x�l�� �^�j�m�]��
�^�j�m�]�Z�����i�j�b���w�l�h�f���n�h�j�l�_�i�b�Z�g�h���h�k�l�Z�_�l�k�y���k�h�e�v�g�u�f������ 

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

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

�H�^�g�h�� �d�Z�q�_�k�l�\�h�� �[�Z�[�Z�^�`�Z�g�y�g�h�\�k�d�h�]�h�� �a�\�m�d�Z���± �w�l�h�� �[�h�e�v�r�Z�y��
�i�j�h�l�y�`�_�g�g�h�k�l�v�� �a�\�m�q�Z�g�b�y���� �a�^�_�k�v�� �k�_�d�j�_�l�� �\�� �i�j�_�d�j�Z�k�g�h�f�� �\�e�Z�^�_�g�b�b��
�i�_�^�Z�e�v�x���� �H�g�� �b�a�\�e�_�d�Z�e�� �\�k�_�� �\�h�a�f�h�`�g�h�_�� �b�a�� �b�g�k�l�j�m�f�_�g�l�Z���� �?�]�h�� �a�\�m�d��
�h�[�e�Z�^�Z�_�l�� �h�[�r�b�j�g�u�f�� �³�^�b�Z�i�Z�a�h�g�h�f�� �^�b�g�Z�f�b�d�b�´���± �h�l�� �d�j�Z�c�g�_�]�h��
�i�b�Z�g�b�k�k�b�f�h���^�h���g�_�h�[�u�q�Z�c�g�h���f�h�s�g�h�]�h���n�h�j�l�_�� 

�<�� �w�l�h�f�� �h�l�g�h�r�_�g�b�b�� �o�Z�j�Z�d�l�_�j�g�h�� �b�k�i�h�e�g�_�g�b�_�� �b�f�� �`�_�� �_�]�h��
�³�R�_�k�l�b�� �d�Z�j�l�b�g�´���� �?�]�h�� �k�l�j�Z�k�l�g�u�_�� �w�d�k�l�Z�l�b�q�_�k�d�b�_�� �\�a�e�_�l�u����
�g�_�h�`�b�^�Z�g�g�u�_�� �l�_�f�i�h�\�u�_�� �k�^�\�b�]�b���� �i�j�b�q�m�^�e�b�\�u�_�� �\�a�e�h�f�u�� �j�b�l�f�Z����
�i�j�h�a�j�Z�q�g�u�_�����\�h�e�r�_�[�g�u�_���d�h�e�h�j�b�l�u�� 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 79 

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

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

�A�^�_�k�v�� �y�� �[�u�� �o�h�l�_�e�Z�� �i�j�h�\�_�k�l�b�� �i�Z�j�Z�e�e�_�e�v�� �f�_�`�^�m��
�³�<�h�d�Z�e�b�a�h�f�´�� �K���� �J�Z�o�f�Z�g�b�g�h�\�Z�� �b�� �³�:�j�b�_�c���± �\�h�d�Z�e�b�a�h�f�´�� �:����
�;�Z�[�Z�^�`�Z�g�y�g�Z�� 

�³�<�h�d�Z�e�b�a�´�� �J�Z�o�f�Z�g�b�g�h�\�Z�� ���g�Z�i�b�k�Z�g�g�u�c�� �\�� ���������]������
�i�h�k�\�y�s�_�g�Z���± �_�]�h�� �i�_�j�\�h�c�� �b�k�i�h�e�g�b�l�_�e�v�g�b�p�_���� �i�_�\�b�p�_�� �:���<����
�G�_�`�^�Z�g�h�\�h�c���� �I�j�h�b�a�\�_�^�_�g�b�_�� �m�g�b�d�Z�e�v�g�Z�� �k�\�h�_�c�� �k�\�h�[�h�^�g�h��
�e�v�x�s�_�c�k�y�� �f�_�e�h�^�b�_�c���� �\�u�^�_�j�`�Z�g�g�h�c�� �d�Z�d�� �[�u�� �g�Z�� �h�^�g�h�f�� �^�u�o�Z�g�b�b�� �b��
�i�h�^�q�b�g�y�x�s�_�c���k�_�[�_���\�k�_���f�m�a�u�d�Z�e�v�g�h�_���j�Z�a�\�b�l�b�_�����<���h�k�g�h�\�_���f�_�e�h�^�b�b��
�e�_�`�b�l�� �g�_�[�h�e�v�r�Z�y�� �i�h�i�_�\�d�Z���� �\�Z�j�b�Z�g�l�g�h�� �j�Z�k�i�_�\�Z�_�f�Z�y�� �\�� �k�l�b�e�_��
�j�m�k�k�d�h�c�� �i�j�h�l�y�`�g�h�c�� �i�_�k�g�b���± �k�h�� �k�\�h�c�k�l�\�_�g�g�h�c�� �_�f�m�� �k�\�h�[�h�^�h�c��
�f�_�l�j�h�j�b�l�f�Z���� �i�_�j�_�f�_�g�g�h�k�l�v�x�� �j�Z�a�f�_�j�Z���� �h�l�k�m�l�k�l�\�b�_�f�� �l�Z�d�l�h�\�u�o��
�Z�d�p�_�g�l�h�\���� �A�Z�f�_�l�g�h�� �b�� �\�e�b�y�g�b�_�� �[�_�k�d�h�g�_�q�g�h�c�� �f�_�e�h�^�b�b�� �;�Z�o�Z�� �b��
�i�e�Z�k�l�b�q�g�h�k�l�b�� �b�l�Z�e�v�y�g�k�d�h�]�h�� �E�H�O�� �F�D�Q�W�R���� �D�e�Z�k�k�b�q�_�k�d�Z�y�� �y�j�d�h�k�l�v�� �b��
�k�l�j�h�c�g�h�k�l�v���n�h�j�f�u�� �k�h�q�_�l�Z�x�l�k�y���k���n�b�e�h�k�h�n�k�d�h�c�� �\�h�a�\�u�r�_�g�g�h�k�l�v�x��
�b�� �]�e�m�[�b�g�h�c�� �f�u�k�e�b���� �H�k�l�b�g�Z�l�g�h�_�� �k�h�i�j�h�\�h�`�^�_�g�b�_�� �k�� �j�h�\�g�u�f��
�^�\�b�`�_�g�b�_�f�� �\�h�k�v�f�u�f�b�� �i�h�k�l�_�i�_�g�g�h�� �h�[�j�Z�k�l�Z�_�l�� �f�_�e�h�^�b�q�_�k�d�b�f�b��
�i�h�i�_�\�d�Z�f�b���� �i�h�^�]�h�e�h�k�d�Z�f�b���� �b�f�b�l�Z�p�b�y�f�b���� �h�[�j�Z�a�m�x�s�b�f�b�� �k��
�f�_�e�h�^�b�_�c���b�a�y�s�g�u�_���m�a�h�j�u�� 

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

�:�g�Z�e�h�]�b�q�g�Z�y�� �k�m�^�v�[�Z�� �b�� �m�� �³�:�j�b�b���± �\�h�d�Z�e�b�a�Z�´�� �:����
�;�Z�[�Z�^�`�Z�g�y�g�Z���g�Z�i�b�k�Z�g�g�Z�y�� �^�e�y�� �b�a�m�f�b�l�_�e�v�g�h�]�h�� �]�h�e�h�k�Z�� �E�m�k�b�g�_��
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�A�Z�d�Z�j�y�g�����������K�h�q�b�g�_�g�b�_���b�k�i�h�e�g�y�_�l�k�y���b���^�e�y���]�h�e�h�k�Z�����b���^�e�y���l�j�m�[�u�����b��
�^�e�y���k�l�j�m�g�g�u�o���b�g�k�l�j�m�f�_�g�l�h�\�� 

�B�k�d�m�k�k�l�\�h���h�[�h�b�o���d�h�f�i�h�a�b�l�h�j�h�\�����d�Z�d���i�b�Z�g�b�k�l�h�\�����i�h�j�Z�`�Z�_�l��
�g�_�h�[�u�d�g�h�\�_�g�g�u�f���j�Z�a�f�Z�o�h�f���b���a�g�Z�q�b�l�_�e�v�g�h�k�l�v�x�� 

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

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

�;�Z�[�Z�^�`�Z�g�y�g�� �y�\�e�y�_�l�k�y�� �i�j�_�d�j�Z�k�g�u�f�� �b�g�l�_�j�i�j�_�l�Z�l�h�j�h�f��
�i�j�h�b�a�\�_�^�_�g�b�c�� �^�j�Z�f�Z�l�b�q�_�k�d�h�]�h�� �i�e�Z�g�Z�� �k�� �h�k�l�j�u�f�� �d�h�g�n�e�b�d�l�h�f����
�G�Z�i�j�b�f�_�j�� �³�=�_�j�h�b�q�_�k�d�m�x�� �[�Z�e�e�Z�^�m�´�� �h�g�� �i�j�_�\�j�Z�s�Z�_�l�� �\��
�^�j�Z�f�Z�l�b�q�_�k�d�m�x���i�h�w�f�m���h���e�x�[�\�b���b���g�_�g�Z�\�b�k�l�b�����h���`�b�a�g�b���b���k�f�_�j�l�b�����h��
�i�Z�l�j�b�h�l�b�a�f�_���b���b�a�f�_�g�_������ 

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

�<�a�y�l�v�� �_�]�h�� �b�g�l�_�j�i�j�_�l�Z�p�b�x�� �e�b�j�b�q�_�k�d�b�o�� �l�_�f���� �³�G�h�d�l�x�j�g�Z�´��
�b�e�b�� �³�=�j�_�a�u�´�� �k�� �w�k�l�j�Z�^�g�h�� �k�b�f�n�h�g�b�q�_�k�d�b�f�� �h�j�d�_�k�l�j�h�f���� �<��
�b�k�i�h�e�g�_�g�b�b�� �;�Z�[�Z�^�`�Z�g�y�g�Z�� �h�g�b�� �j�Z�k�p�\�_�l�Z�x�l���� �i�j�b�h�[�j�_�l�Z�x�l��
�³�e�b�j�b�q�_�k�d�b�c���Z�j�h�f�Z�l�´���[�_�a���k�e�Z�s�Z�\�h�k�l�b�� 

�L�Z�d�`�_�� �;�Z�[�Z�^�`�Z�g�y�g�� �h�l�e�b�q�Z�e�k�y�� �]�_�g�b�Z�e�v�g�u�f�� �\�e�Z�^�_�g�b�_�f��
�f�_�e�h�^�b�q�_�k�d�h�]�h�� �b�g�l�h�g�b�j�h�\�Z�g�b�y���� �H�g�� �m�f�_�e�� �k�h�a�^�Z�l�v�� �]�b�[�d�m�x����
�i�h�^�e�b�g�g�h���\�h�d�Z�e�v�g�m�x���f�_�e�h�^�b�x�����?�]�h���b�]�j�Z���i�h�j�Z�`�Z�_�l���m�^�b�\�b�l�_�e�v�g�h�c��
�p�_�e�v�g�h�k�l�v�x���� �g�_�i�j�_�j�u�\�g�h�k�l�v�x�� �\�h�d�Z�e�v�g�h�k�f�u�k�e�h�\�h�]�h�� �j�Z�a�\�b�l�b�y��
�f�m�a�u�d�Z�e�v�g�h�c�� �f�u�k�e�b���� �D�h�]�^�Z�� �k�e�m�r�Z�_�r�v�� �b�k�i�h�e�g�_�g�b�_��
�;�Z�[�Z�^�`�Z�g�y�g�h�f�� �_�]�h�� �i�_�k�_�g���� �l�h�� �g�_�� �a�Z�f�_�q�Z�_�r�v�� �Z�d�d�h�f�i�Z�g�_�f�_�g�l�Z���� �d�Z�d��
�l�Z�d�h�\�h�]�h�����>�Z�`�_�� �q�Z�k�l�h�� �Z�d�d�h�f�i�Z�g�_�f�_�g�l�g�Z�y���n�b�]�m�j�Z�p�b�y�� �b�f�_�_�l�� �k�\�h�x��
�e�b�g�b�x�� �j�Z�a�\�b�l�b�y���� �I�j�h�\�_�^�m�� �i�Z�j�Z�e�e�_�e�v�� �k�� �b�k�i�h�e�g�_�g�b�_�f��
�J�Z�o�f�Z�g�b�g�h�\�u�f�� �_�]�h�� �`�_�� �j�h�f�Z�g�k�Z�� �³�K�b�j�_�g�b�´�� ���g�Z�� �k�e�h�\�Z���?���:����
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�;�_�d�_�l�h�\�h�c������ �H�l�� �b�]�j�u�� �b�� �f�m�a�u�d�b�� �d�h�f�i�h�a�b�l�h�j�Z�� �\�_�_�l�� �k�\�_�`�_�k�l�v�x��
�j�Z�g�g�_�]�h���\�_�k�_�g�g�_�]�h���m�l�j�Z�����d�j�m�`�_�\�g�h�_���i�e�_�l�_�g�b�_���n�h�j�l�_�i�b�Z�g�h���j�b�k�m�_�l��
�e�_�]�d�h�_�� �d�h�e�u�o�Z�g�b�_�� �^�m�r�b�k�l�u�o�� �\�_�l�\�_�c���� �f�_�q�l�Z�l�_�e�v�g�h�a�Z�^�m�f�q�b�\�Z�y��
�i�h�i�_�\�d�Z���\�u�j�Z�k�l�Z�_�l���\���j�Z�k�i�_�\�g�m�x���d�Z�g�l�b�e�_�g�m�� 

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

�E�x�[�h�_�� �i�j�h�b�a�\�_�^�_�g�b�_���� �k�u�]�j�Z�g�g�h�_�� �;�Z�[�Z�^�`�Z�g�y�g�h�f����
�i�h�j�Z�`�Z�_�l�� �k�l�j�h�c�g�h�k�l�v�x�� �n�h�j�f�u���� �y�k�g�h�k�l�v�x�� �^�j�Z�f�Z�l�m�j�]�b�q�_�k�d�h�]�h��
�i�e�Z�g�Z�� �b�� �b�g�l�_�g�k�b�\�g�h�k�l�v�x�� �j�Z�a�\�b�l�b�y���� �H�g�� �m�f�_�e�� �³�h�`�b�\�b�l�v�´�� �n�h�j�f�m����
�m�f�_�e�� �\�u�y�\�b�l�v�� �d�h�g�n�e�b�d�l�g�h�k�l�v�� �b�� �[�h�j�v�[�m�� �i�j�h�l�b�\�h�j�_�q�b�\�u�o�� �g�Z�q�Z�e����
�F�u�� �\�h�k�i�j�b�g�b�f�Z�_�f�� �_�]�h�� �f�m�a�u�d�m�� �d�Z�d�� �i�h�\�_�k�l�\�h�\�Z�g�b�_����
�e�h�]�b�q�_�k�d�b�h�k�f�u�k�e�_�g�g�h�_�� �b�� �m�\�e�_�d�Z�l�_�e�v�g�h�_���� �k�� �a�Z�\�y�a�d�h�c����
�d�m�e�v�f�b�g�Z�p�b�_�c���b���a�Z�d�e�x�q�_�g�b�_�f�� 

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

�L�\�h�j�q�_�k�l�\�h�� �\�_�e�b�d�h�]�h�� �Z�j�f�y�g�k�d�h�]�h�� �d�h�f�i�h�a�b�l�h�j�Z����
�\�^�h�o�g�h�\�_�g�g�h�]�h�� �i�h�w�l�Z�� �a�\�m�d�h�\�� �:�j�g�h�� �:�j�m�l�x�g�h�\�b�q�Z�� �;�Z�[�Z�^�`�Z�g�y�g�Z��
�^�Z�\�g�h�� �m�`�_�� �k�l�Z�e�h���^�h�k�l�h�y�g�b�_�f�� �r�b�j�h�d�b�o�� �d�j�m�]�h�\�� �f�m�a�u�d�Z�g�l�h�\�� �b��
�e�x�[�b�l�_�e�_�c���f�m�a�u�d�b�����i�j�h�q�g�h���\�h�r�e�h���\���k�h�a�g�Z�g�b�_���e�x�^�_�c�����\���`�b�a�g�v���b��
�[�u�l�� �f�g�h�]�b�o�� �g�Z�j�h�^�h�\�� �f�b�j�Z���� �?�]�h�� �n�h�j�l�_�i�b�Z�g�g�u�_�� �i�j�h�b�a�\�_�^�_�g�b�y����
�³�I�j�_�e�x�^�b�y�´���� �³�W�d�k�i�j�h�f�l�´���� �³�<�Z�]�Z�j�r�Z�i�Z�l�k�d�b�c�� �l�Z�g�_�p�´����
�³�X�f�h�j�_�k�d�Z�´���� �³�D�Z�i�j�b�q�q�b�h�´���� �³�R�_�k�l�v�� �d�Z�j�l�b�g�´���� �³�I�h�w�f�Z�´����
�h�l�e�b�q�Z�x�l�k�y���g�_���l�h�e�v�d�h���i�h���h�[�j�Z�a�g�h-�w�f�h�p�b�h�g�Z�e�v�g�h�f�m���k�h�^�_�j�`�Z�g�b�x��
�b�� �`�Z�g�j�h�\�h�c�� �k�i�_�p�b�n�b�d�_���� �g�h�� �b�� �i�h�� �f�Z�g�_�j�_�� �i�b�k�v�f�Z���� �j�Z�a�g�h�h�[�j�Z�a�b�x��
�b�k�i�h�e�v�a�m�_�f�u�o�� �\�u�j�Z�a�b�l�_�e�v�g�u�o�� �k�j�_�^�k�l�\���� �i�h�� �k�Z�f�h�c��
�d�h�f�i�h�a�b�p�b�h�g�g�h�c�� �l�_�o�g�b�d�_���� �?�]�h�� �³�=�_�j�h�b�q�_�k�d�Z�y�� �[�Z�e�e�Z�^�Z�´����
�³�N�h�j�l�_�i�b�Z�g�g�h�_�� �l�j�b�h�´���� �³�K�h�g�Z�l�Z�� �^�e�y�� �k�d�j�b�i�d�b�� �b�� �n�h�j�l�_�i�b�Z�g�h�´����
�³�<�b�h�e�h�g�q�_�e�v�g�u�c���d�h�g�p�_�j�l�´�����³�L�j�_�l�b�c���d�\�Z�j�l�_�l�´���i�h�k�l�h�y�g�g�h���a�\�m�q�Z�l���\��
�d�h�g�p�_�j�l�g�u�o���a�Z�e�Z�o�����d�h�g�k�_�j�\�Z�l�h�j�b�y�o���b���f�m�a�u�d�Z�e�v�g�u�o���m�q�b�e�b�s�Z�o�����g�Z��
�f�_�`�^�m�g�Z�j�h�^�g�u�o�� �d�h�g�d�m�j�k�Z�o���� �³�I�h�w�f�Z�´�� �\�� �q�Z�k�l�g�h�k�l�b�� �[�u�e�Z�� �k�h�a�^�Z�g�Z��
�d�Z�d���h�[�y�a�Z�l�_�e�v�g�h�_���i�j�h�b�a�\�_�^�_�g�b�_���^�e�y���b�k�i�h�e�g�_�g�b�y���g�Z���d�h�g�d�m�j�k�_���b�f����
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�I���B���� �Q�Z�c�d�h�\�k�d�h�]�h�� �\�� ���������� �]�h�^�m���� �<�� �?�j�_�\�Z�g�_�� �k�� ���������� �]�h�^�Z����
�k�h�k�l�h�y�e�b�k�v�� ���� �j�_�k�i�m�[�e�b�d�Z�g�k�d�b�o���� �Z�� �k�� ���������� �]�h�^�Z�� ���� �f�_�`�^�m�g�Z�j�h�^�g�u�o��
�d�h�g�d�m�j�k�h�\-�n�_�k�l�b�\�Z�e�_�c�� �x�g�u�o�� �b�� �f�h�e�h�^�u�o�� �i�b�Z�g�b�k�l�h�\�� �b�f�_�g�b�� �:����
�;�Z�[�Z�^�`�Z�g�y�g�Z�� 

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

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

�F�h�`�g�h���b�k�i�h�e�v�a�h�\�Z�l�v���k�e�_�^�m�x�s�b�_���f�_�l�h�^�b�q�_�k�d�b�_���i�j�b�_�f�u�� 
1. �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �f�m�e�v�l�b�f�_�^�b�Z�� �m�q�b�l�_�e�_�f���� �h�l�d�e�x�q�b�l�v��

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

2. �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �d�h�f�i�v�x�l�_�j�Z�� �m�q�_�g�b�d�Z�f�b���� �i�j�b��
�b�a�m�q�_�g�b�b�� �l�_�d�k�l�h�\�h�]�h�� �f�Z�l�_�j�b�Z�e�Z���� �f�h�`�g�h�� �a�Z�i�h�e�g�b�l�v�� �l�Z�[�e�b�p�m, 
�k�h�k�l�Z�\�b�l�v���d�j�Z�l�d�b�c���d�h�g�k�i�_�d�l�����g�Z�c�l�b���h�l�\�_�l���g�Z���\�h�i�j�h�k�� 

3. �D�h�g�l�j�h�e�v���a�g�Z�g�b�c�����l�_�k�l�u���k���k�Z�f�h�i�j�h�\�_�j�d�h�c�� 
4. �<�u�k�l�m�i�e�_�g�b�_�� �r�d�h�e�v�g�b�d�h�\�� �k�� �f�m�e�v�l�b�f�_�^�b�c�g�h�c��

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

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

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

�H���=���� �K�f�h�e�y�g�b�g�h�\�Z�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�� �l�j�b�� �n�h�j�f�u��
�b�g�l�_�j�Z�d�l�b�\�g�h�k�l�b���>���������F���������@�� 

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

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

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

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

 1. Kahoot!! Kahoot �²  �w�l�h�� �i�h�i�m�e�y�j�g�Z�y�� �h�[�m�q�Z�x�s�Z�y��
�i�e�Z�l�n�h�j�f�Z�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �\�b�d�l�h�j�b�g���� �k�h�a�^�Z�g�b�y�� �l�_�k�l�h�\�� �b��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �b�]�j�� �d�h�l�h�j�u�c�� �i�h�a�\�h�e�y�_�l�� �e�_�]�d�h�� �k�h�a�^�Z�\�Z�l�v����
�h�l�d�j�u�\�Z�l�v���� �\�h�k�i�j�h�b�a�\�h�^�b�l�v�� �b���^�_�e�b�l�v�k�y�� �b�g�l�_�j�_�k�g�u�f�b��
�h�[�m�q�Z�x�s�b�f�b�� �b�]�j�Z�f�b�� �a�Z�� �k�q�b�l�Z�g�g�u�_�� �f�b�g�m�l�u���²  �^�e�y�� �e�x�[�h�]�h��
�i�j�_�^�f�_�l�Z���� �g�Z�� �e�x�[�h�f�� �y�a�u�d�_���� �g�Z�� �e�x�[�h�f�� �m�k�l�j�h�c�k�l�\�_���� �^�e�y�� �\�k�_�o��
�\�h�a�j�Z�k�l�h�\���� 
�I�j�b�f�_�j�������������K�W�W�S�V�������F�U�H�D�W�H���N�D�K�R�R�W���L�W���F�U�H�D�W�R�U�������E�������G�F-21f2-4f98-b66f-8e4dfddf1082 

2.Quizizz �²  �j�Z�a�\�e�_�d�Z�l�_�e�v�g�u�_�� �\�b�d�l�h�j�b�g�u Quizizz 
�i�h�a�\�h�e�y�_�l�� �\�Z�f�� �g�Z�o�h�^�b�l�v�� �m�^�b�\�b�l�_�e�v�g�u�_�� �\�b�d�l�h�j�b�g�u�� �^�j�m�]�b�o��
�m�q�b�l�_�e�_�c���� �b�e�b�� �k�h�a�^�Z�\�Z�l�v�� �k�\�h�b�� �k�h�[�k�l�\�_�g�g�u�_�� �b�� �^�_�e�b�l�v�k�y�� �b�f�b�� �k�h��
�\�k�_�f�� �f�b�j�h�f���� �F�h�`�g�h�� �d�h�g�l�j�h�e�b�j�h�\�Z�l�v�� �i�j�h�p�_�k�k���� �i�_�j�_�d�e�x�q�Z�y��
�l�Z�[�e�b�p�m���e�b�^�_�j�h�\�����l�Z�c�f�_�j���b���^�j�m�]�b�_���g�Z�k�l�j�h�c�d�b�����;�e�Z�]�h�^�Z�j�y���4�X�L�]�L�]�]����
�^�h�k�l�m�i�g�h�f�m�� �g�Z�� �\�k�_�o�� �m�k�l�j�h�c�k�l�\�Z�o���� �m�q�Z�s�b�_�k�y�� �b�]�j�Z�x�l�� �\�f�_�k�l�_���� �g�h��
�d�Z�`�^�u�c���\���k�\�h�_�f���k�h�[�k�l�\�_�g�g�h�f���l�_�f�i�_�� 
�I�j�b�f�_�j�� �a�Z�^�Z�q�b�� �i�h�� �[�b�h�e�h�]�b�b����
https://quizizz.com/admin/quiz/5e7b2778756de8001b7b5fc5 

3. PlayPosit �W�l�h�� �a�Z�f�_�q�Z�l�_�e�v�g�u�c�� �[�_�k�i�e�Z�l�g�u�c�� �k�_�j�\�b�k�� �^�e�y��
�k�h�a�^�Z�g�b�y�� �b�g�l�_�j�Z�d�l�b�\�g�h�]�h�� �\�b�^�_�h���� �g�Z�a�g�Z�q�_�g�b�y�� �m�q�Z�s�b�f�k�y�� �b�e�b��
�k�l�m�^�_�g�l�Z�f�� �i�_�j�k�h�g�Z�e�v�g�u�o�� �a�Z�^�Z�g�b�c�� �b�� �h�l�k�e�_�`�b�\�Z�g�b�y�� �m�k�i�_�r�g�h�k�l�b��
�h�[�m�q�Z�_�f�u�o���� �M�q�b�l�_�e�y�� �f�h�]�m�l�� �b�k�i�h�e�v�a�\�Z�l�v�� �e�x�[�h�_�� �\�b�^�_�h��
���V�F�U�H�H�Q�F�D�V�W�V�����.�K�D�Q���$�F�D�G�H�P�\���� �7�(�'�� �b�� �l���� �^������ �b�� �l�j�Z�g�k�n�h�j�f�b�j�m�x�l�� �_�]�h��
�\ �b�g�l�_�j�Z�d�l�b�\�g�h�_ �a�Z�^�Z�g�b�_�� �^�e�y�� �k�l�m�^�_�g�l�h�\�� �\�k�l�j�Z�b�\�Z�y�� �\�h�i�j�h�k�u����
�m�l�h�q�g�_�g�b�y���b���^�j�m�]�b�_���f�Z�l�_�j�b�Z�e�u��������������                                                                                               
�I�j�b�f�_�j���������K�W�W�S�V�������D�S�S���S�O�D�\�S�R�V���L�W���J�R���V�K�D�U�H�������������������������������������������&�R�S�\-of----8---  
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�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �b�g�l�_�j�Z�d�l�b�\�g�u�o�� �f�_�l�h�^�h�\�� �h�[�m�q�_�g�b�y���� �i�h�a�\�h�e�y�x�s�b�o��
�m�q�Z�s�b�f�k�y���a�Z�g�b�f�Z�l�v���Z�d�l�b�\�g�m�x���i�h�a�b�p�b�x���\���m�q�_�[�g�h�f���i�j�h�p�_�k�k�_�����H�g�h��
�i�j�_�^�i�h�e�Z�]�Z�_�l�� �j�Z�a�\�b�l�b�_�� �^�b�Z�e�h�]�h�\�h�]�h�� �h�[�s�_�g�b�y���� �d�h�l�h�j�h�_�� �\�_�^�É�l�� �d��
�\�a�Z�b�f�h�i�h�g�b�f�Z�g�b�x���� �k�h�\�f�_�k�l�g�h�f�m�� �j�_�r�_�g�b�x�� �a�Z�^�Z�q���� �\�Z�`�g�u�o�� �^�e�y��
�d�Z�`�^�h�]�h���m�q�Z�k�l�g�b�d�Z���i�j�h�p�_�k�k�Z��  

 
�E�b�l�_�j�Z�l�m�j�Z 

 
1. �>�m�^�Z�� �G���� �G���� �B�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �g�Z�� �m�j�h�d�Z�o��

�[�b�h�e�h�]�b�b�� ������ �G�Z�m�q�g�h-�f�_�l�h�^�b�q�_�k�d�b�c�� �w�e�_�d�l�j�h�g�g�u�c�� �`�m�j�g�Z�e�� �©�D�h�g�p�_�i�l�ª�����± 
2016. �± �L�������������± �K�����������±253. �± URL: http://e-koncept.ru/2016/56293.htm. 

2. �=�Z�e�d�b�g�Z�� �?���:���� �L�_�o�g�h�e�h�]�b�b�� �h�[�m�q�_�g�b�y�� �[�b�h�e�h�]�b�b���� �M�q�_�[�g�h-
�f�_�l�h�^�b�q�_�k�d�h�_���i�h�k�h�[�b�_�����± �F�������B�I�D���D�=�I�M�������������� 

3. �B�\�Z�g�p�h�\�Z�� �E���� �B���� �I�j�b�f�_�g�_�g�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-
�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o���l�_�o�g�h�e�h�]�b�c���\���i�j�_�^�i�j�h�n�b�e�v�g�h�f���h�[�m�q�_�g�b�b���������������� 

4. https://pedsovet.org/publikatsii/biologiya/ispolzovanie-ikt-na-
urokah-biologii 

 
©  �F�Z�j�l�b�j�h�k�y�g���:.�: ., 2021 

 
 
 

 
 

 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 95 

�L�J�M�>�G�H�K�L�B���I�J�B���H�;�M�Q�?�G�B�B���:�G�=�E�B�K�D�H�F�M �Y�A�U�D�M �<��
�G�:�Q�:�E�V�G�H�C���R�D�H�E�? 

 
�F�_�e�d�m�f�y�g���W�e�b�g�Z �K�Z�j�d�b�k�h�\�g�Z 

�M�q�b�l�_�e�v�����k�l�_�i�_�g�v���f�Z�]�b�k�l�j�Z�����Z�g�]�e�b�k�d�h�]�h���y�a�u�d�Z���h�k�g�h�\�g�h�c���r�d�h�e�u��
�]�����J�Z�a�^�Z�g�Z���1������ 

���:�j�f�_�g�b�y�����]�����J�Z�a�^�Z�g�� 
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�y�a�u�d�Z�� �h�[�m�q�Z�x�s�b�o�k�y�� �b�� �^�\�m�o�� �b�g�h�k�l�j�Z�g�g�u�o�� �y�a�u�d�h�\���� �K�_�]�h�^�g�y�� �[�u�l�v��
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�y�a�u�d�Z���� �d�h�l�h�j�u�c�� �h�[�m�k�e�h�\�e�_�g�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�f�� �b�� �m�\�_�e�b�q�_�g�b�_�f��
�^�b�g�Z�f�b�q�_�k�d�b�o�� �\�h�a�f�h�`�g�h�k�l�_�c���\�� �k�h�\�j�_�f�_�g�g�h�c�� �`�b�a�g�b���� �i�h�k�l�h�y�g�g�h��
�i�j�_�^�y�\�e�y�_�l���\�k�_���[�h�e�_�_���\�u�k�h�d�b�_���d�j�b�l�_�j�b�b���j�Z�a�g�u�f���m�q�_�[�g�u�f���a�Z�\�_�^�_�g�b�y�f���b��
�h�[�y�a�u�\�Z�_�l�� �h�k�m�s�_�k�l�\�e�y�l�v�� �[�h�e�_�_�� �d�Z�q�_�k�l�\�_�g�g�h�_�� �i�j�_�i�h�^�Z�\�Z�g�b�_��
�b�g�h�k�l�j�Z�g�g�h�]�h�� �y�a�u�d�Z���� �m�q�b�l�u�\�Z�y�� �k�h�\�j�_�f�_�g�g�u�_�� �f�_�l�h�^�b�q�_�k�d�b�_�� �a�Z�\�h�_�\�Z�g�b�y��
�\�� �i�j�_�i�h�^�Z�\�Z�g�b�_�� �\�� �i�h�k�e�_�^�g�_�_�� �\�j�_�f�y���� �>�`�h�g���>�x�b�� �]�h�\�h�j�b�e���� �����<�Z�`�g�h��
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The article is dedicated to the problems of a foreign language 
teaching   in elementary classes  taking into account typological differences 
of the first and the second languages of the young learners. Being a 
plurilingual person is necessary today and  that is why children are taught 
the second and third  languages at the very early age. Multilingualism is 
becoming a social phenomenon governed by the challenges of globalization 
and cultural openness. Many historical, political, economical factors are 
closely connected with multilingualism. The social demand for mass 
acquiring of the English language, motivated by increasing opportunities for 
interaction and mobility in contemporary life constantly pose higher 
standards for different educational establishments, where more qualified 
teaching and learning of foreign languages can be realized by taking into 
consideration the latest achievements of the Methodology of teaching 
foreign languages. 

�$�V���-�R�K�Q���'�H�Z�H�\���Q�R�W�H�G���³�,�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���U�H�P�H�P�E�H�U���W�K�D�W���H�G�X�F�D�W�L�R�Q��
�L�V�� �Q�R�W�� �S�U�H�S�D�U�D�W�L�R�Q�� �I�R�U�� �O�L�I�H���� �H�G�X�F�D�W�L�R�Q�� �L�V�� �O�L�I�H�� �L�W�V�H�O�I�¶�¶�� �>�-�R�K�Q�� �'�H�Z�H�\�@���� �6�R��
working out adequate basis for steady development of communicative skills 
and abilities in English, in a way means to help pupils of elementary classes 
�E�H�F�R�P�H�����I�X�O�O���P�H�P�E�H�U�V�����R�I�� �P�R�G�H�U�Q���F�R�P�P�X�Q�L�W�\�����R�U���L�Q���R�W�K�H�U���Z�R�U�G�V���³���F�L�W�L�]�H�Q�V��
�R�I���W�K�H���Z�R�U�O�G�´�� 

Key words: elementary classes, transfer /interference, difficulties, 
pupils, new methods, games, warming up. 

 
The article dwells on the  peculiarities of teaching  English in 

elementary classes, which has been investigated to systematize the 
existing  problems and work out methodological strategies to 
overcome them in order to achieve  better educational results.  

 The relevance of the article is based on the contemporary 
social demand to disclose childrens` potential of acquiring foreign 
languages and realize them adequately. 

The aim of this article is to analyze the given problem and 
work out a relevant strategy of teaching English in elementary 
classes, concentrating mainly on teaching  vocabulary. 

Teaching the English language to young children  has its  
�V�S�H�F�L�I�L�F���G�L�I�I�L�F�X�O�W�L�H�V�������D�P�R�Q�J���W�K�H�P���W�K�H���S�K�H�Q�R�P�H�Q�D���N�Q�R�Z�Q���D�V���³�W�U�D�Q�V�I�H�U��
���L�Q�W�H�U�I�H�U�H�Q�F�H�´���� �7�K�H�U�H�� �K�D�Y�H�� �E�H�H�Q�� �Y�D�U�L�R�X�V�� �Y�L�H�Z�S�R�L�Q�Ws  related to what 
those terms really mean, and according to the most accepted 
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�G�H�I�L�Q�L�W�L�R�Q�V�� �� ���W�U�D�Q�V�I�H�U�´�� �L�V�� �X�V�H�G�� �I�R�U�� �S�R�V�L�W�L�Y�H�� �D�Q�G�� �³�L�Q�W�H�U�I�H�U�H�Q�F�H�´�� �I�R�U��
negative interrelations of the languages. Morover,  first language 
�³�L�Q�W�H�U�I�H�U�H�Q�F�H�´�� �D�Q�G�� �³�W�U�D�Q�V�I�H�U�´�� �D�U�H�� �V�R�P�H�W�L�P�Hs used interchangeably 
and sometimes as two different terms. Interference is the automatic 
transfer, due to habit, of the surface structure of the first language 
onto the surface of the target language[2,p.27]. 

 Most linguists agree that transfer is mostly seen in beginner 
levels and in less proficient learners. Studies have shown that less 
proficient learners have been reported to transfer more elements from 
their first language than learners who present higher levels of 
proficiency[1,p.25] 

We live in an increasingly multilingual world, where two out 
of three children grow up in an environment where more than one 
language is spoken. Someone who has the ability to interact  with 
others, to accept other perspectives and perceptions of the world, to 
mediate between different perspectives to be conscious of their 
evaluations  of difference is called plurilingual speaker.[5,p. 15]. 

It is universally recognized truth that the sooner children 
start to learn foreign languages the better results they achieve   in 
later periods of education. It  is also well known, that children learn 
foreign languages in unique ways. That is why pupils of elementary 
classes must be taught by experienced English teachers  who are not 
only competent to communicate in that language but are also experts 
in teaching children namely of the mentioned ages. Thus, 
productivity and purposefulness of teaching English the younger 
children is significantly conditioned by the methodological strategies 
the teachers choose  in the given process. According to contemporary 
scientific data in teaching a foreign language to young children they 
must be encouraged to talk, play and interact with each other in a 
natural and enjoyable way. It means that English teachers of 
elementary classes should create the necessary atmosphere for the 
formation and development of especially listening and speaking, as 
well as reading skills   without feeling they are being taught. They 
must be taught through the interactive activities in every possible 
way. Figuratively the teacher`s job should be fulfilled keeping to 
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�V�X�F�K�� �I�D�P�R�X�V�� �V�D�\�L�Q�J�V���� �D�V������ �³�7�H�O�O�� �P�H���� �D�Q�G�� �,�
�O�O�� �I�R�U�J�H�W���� �6�K�R�Z�� �P�H���� �D�Q�G�� �,��
�P�D�\���Q�R�W���U�H�P�H�P�E�H�U�����,�Q�Y�R�O�Y�H���P�H�����D�Q�G���,�
�O�O���X�Q�G�H�U�V�W�D�Q�G�´�������$�S�S�O�\�L�Q�J���W�K�H�V�H��
sayings in foreign language  teaching and learning we assume, that  
children will gain much. They are  empowered to manage their own 
learning. If the children feel the power of communication in English 
they will really   love to learn it. So children must be active 
participants of the teaching process. 

According to Vygotsky`s   theory,   children  learn and 
develop their thoughts through collaboration and interaction   with 
more knowledgeable   members  of   their society. During   the 
interaction language is used to express and   exchange thoughts, as 
well as to influence one another`s thought  and behavioure. The 
cooperative  dialogues   between   children   and their more   
�S�U�R�I�L�F�L�H�Q�W�� �S�D�U�W�Q�H�U�V���� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �W�K�H�� �S�D�U�W�Q�H�U�V�Æ�� �� �� �J�X�L�G�D�Q�F�H�� �� �R�U��
assistance   while  doing the tasks, become   internalized   by the 
children   and this enables   them  to guide their own actions and to 
accomplish   skills themselves [6, pp. 124-129]. 

Children are naturally curious and active, therefore they are 
eager to interact with other people and the surrounding environment 
through physical activity and to experience things at firsthand. 
Children learn language effectively because they tend to be more 
enthusiastic and willing to talk than older children, even though  they 
have very  limited communicative  abilities . Young children will 
talk a lot  and happily when they  are engaged in an interesting 
activity and when they feel secure. This talk is useful for language 
learning in that it increases children`s opportunities to practice using 
�W�K�H���O�D�Q�J�X�D�J�H�����7�K�H���S�U�R�F�H�V�V���R�I���F�K�L�O�G�U�H�Q�¶�V���O�H�D�U�Q�L�Q�J���W�K�H�L�U���I�L�U�V�W���O�D�Q�J�X�D�J�H����
and the characteristics and abilities involved in  language learning 
can be drawn on as a basis for the insights into how children learn a 
second or foreign language [3,pp. 110-115].  

Children  are able to learn a second or foreign language 
effectively  when  they  have  specific purposes for learning the 
language, and when they are provided with supportive learning 
conditions, sufficient   motivation, plentiful time for learning. 
However, in contexts where the target language is learned as a 
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foreign language, language   learning conditions  are rarely found  in 
the general surroundings. They have to be mostly provided in the 
language classroom. Moreover, the procedures of foreign language 
pedagogy draw on the procedures of second language pedagogy.  

It is obvious that, not all children share the same desire for 
studying a foreign language    and   it   is sometimes a   bit   too hard   
for a teacher to teach a class even if he/she   is  very enthusiastic  
when  teaching  the  lesson. It  has happened  almost  to  all teachers  
working   specially  in  the  elementary  classes. As    each  of  them   
have  their  own  character  and learning  rhythms and  styles it  is not  
�H�D�V�\���W�R�����N�H�H�S�����H�Y�H�U�\�R�Q�H�¶�V�����D�W�W�H�Q�W�L�R�Q�����6�R�P�H���F�K�L�O�G�U�H�Q���P�L�J�K�W���D�V�V�L�P�L�O�D�W�H��
the information at once; others cannot do that, though. The learning   
style   that   fits one child does not fit another. Also, only a few   
children are   more   willing to participate in class while  most  are  
passive  participants. We  have   learned    all  these   along     many   
years of teaching   and  realized  that  the   best  thing  to   do  in  
class  with    learners   is   not   to   ask    them    for   rote   
memorization   but   to look  always  for   new  methods    that  have  
more  significant  tasks, which   are   suggestive   and   informative. 

There are a great variety of problems in teaching the English 
language that teachers face in elementary classes. At this level 
teaching English as a foreign language is really challenging, yet 
rewarding career choice. Being an English teacher means dealing 
with a number of problems in the classroom, many of which are all 
too common occurrences. Among them: 

-behavior and classroom management; 
-attention span; 
-motivation of young pupils; 
-size of the classroom; 
-spelling problems; 
-pronunciation difficulties; 
-different learning styles; 
-cognitive development of each child; 
-communicative environment; 
- lack of teaching resources (internet connection); 
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-teaching fluency in English; 
- language transfer(interference). 
It should be mentioned, that language planning in Armenia is 

part of language policy and governmental  policy in general. For a 
very long period of  time. Grammar translation method was the main 
method which was used for teaching the English language in 
Armenia. But after the destruction of the USSR  the Armenian  
government  became more independent to  adopt a  policy with 
regard  to the  languages  spoken in Armenia. There is no doubt  that 
planning  plays an  important role in the nation`s life and  yet it is not 
always effective,  to prepare  pupils  for natural  communication. It is  
known that  during the  Soviet period teaching English  was mainly 
aimed at  reading and translating texts, and little attention was paid to 
speaking and listening. After the collapse of  the Soviet Union this 
approach to teaching English  in Armenia  was  radically  changed. 

New  methods  and approaches are  being used now  and a 
lot  of attention is  paid  especially  to speaking  and listening in  
contrast to  the previous times. In  1990 the  situation changed 
radically. The popularity of the English language has been growing  
since Armenia`s  independence. More  people  tend to learn English  
from  year to  year. In  contrast to last  decades, the number of 
Armenian  schools teaching English has grown immensely. 

One of the significant  problems  in teaching  a foreign 
language is interrelations between the  mother  tongue  and  the 
foreign language. In  the learning process a foreign language serves 
as a link. The existing similarities and difficulties in language make 
the process of language  acquisition  more  capable. Children 
understand the language phenomenon by making comparisons 
�E�H�W�Z�H�H�Q���O�D�Q�J�X�D�J�H�V�����´�/�H�D�U�Q�L�Q�J���W�K�H���V�H�F�R�Q�G���O�D�Q�J�X�D�J�H���O�H�D�G�V�������W�K�H���F�K�L�O�G��
to mastering of the highest forms of the native language. It  makes 
the  child realize that the mother tongue is a particular case of the 
system, and so gives him an opportunity to generalize the 
phenomena of his own  language and thus, to realize the speech 
�R�S�H�U�D�W�L�R�Q�V���D�Q�G���P�D�V�W�H�U���W�K�H�P�´�����>�������S���������@������ 
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It is well known, that our first language (or any other 
language we know) can cause interference in the process of acquiring 
a new one. This phenomenon  is known as language negative 
transfer. Language transfer (also known as L1 interference, linguistic 
interference, and cross meaning) refers to speakers or writers 
applying knowledge from their native language to a second 
language.[1,p.26].   

As it was mentioned  above, language transfer can be 
positive or negative depending on the similarity/distance between the 
pre-existing language and the new language one is learning. The 
main cognitive cause of Language Transfer is that when we learn a 
new language our brain uses our default language(s) �± more than 
often our first language �± as the starting point for the hypotheses we 
formulate to make sense of that language or as a communicative 
strategy to fill in any communicative gaps. Negative transfer is more 
likely to cause error at pronunciation level.  On the other hand, the 
pronunciation of those problematic sounds is usually much more 
accurate when they are uttered in isolation. Even if the learner reads 
�W�K�H���J�L�Y�H�Q���Z�R�U�G���D�O�R�X�G�����I�R�O�O�R�Z�L�Q�J���W�K�H���W�H�D�F�K�H�U�¶�V���S�H�U�I�R�U�P�D�Q�F�H���R�I���L�W�����W�K�H��
native language phonological representation of that word in the 
�O�H�D�U�Q�H�U�¶�V�� �:�R�U�N�L�Q�J�� �0�H�P�R�U�\�� �Z�L�O�O�� �F�D�X�V�H�� �L�Q�W�H�U�I�H�U�H�Q�F�H���� �Z�L�W�K�� �Q�H�J�D�W�L�Y�H��
consequences for learning.  [4, p. 13].  

Children start to learn English in Armenian schools in the 
third grade which means that they have already had opportunity to 
study a foreign language, in the case of  Armenian schools it is 
always the Russian language. Knowledge of the Russian language 
helps them to master the second foreign language. For example, in 
Armenian  there is not any difference  between personal pronouns 
that is why it is difficult for the Armenian children to distinguish 
between he or she, but as the same phenomenon exists in the English 
language  positive transfer helps them to understand this 
phenomenon. 

Teaching a foreign language is really difficult, especially, in 
large classrooms. When the class is too large the teacher has 
difficulties over controlling behavioral issues at the same time 
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concentrating children`s attention on the teaching material. Another 
important issue is to keep the children motivated in class not using 
the learner`s mother tongue. It is well known that children have very 
li ttle attention span and they get bored easily, that is why using 
modern  methods of teaching is very significant. A good teacher 
must know that dealing with learners who are at different stages of 
learning, each of them has different individual needs. This is 
especially evident when we deal with  the children with learning 
disabilities. When planning activities, it is important to look out 
examples that  children are interested in, e.g. their favorite musical 
groups, or  favorite  football players or actors etc. Using these 
�H�[�D�P�S�O�H�V���Z�L�O�O���F�D�S�W�X�U�H���W�K�H���O�H�D�U�Q�H�U�V�¶���D�W�W�H�Q�W�L�R�Q���D�Q�G���L�Q�W�H�U�H�V�W���� 

The teacher`s goal   is   to   excite the children about  
learning, writing, reading, and comprehending English. Sometimes 
young children do not understand or appreciate the value  of learning 
English and  this attitude can be changed  by their parents` efforts 
through inspiring their child learning the language. Sometimes it is 
very difficult  to teach a child to speak a foreign language. Children 
very often feel  unsecured and only want to communicate with their 
peers. It  is a must to create such an atmosphere for the children 
which will inspire them and keep them motivated, help them 
communicate with their friends easily not feeling embarrassed. For 
many years, teaching speaking has been undervalued and English 
language teachers have continued   to teach speaking just as a 
repetition of drills or memorization of dialogues, a lot of attention 
was paid to grammar. Grammar translation method was used in 
Armenia for teaching English  during last decades. Today`s world 
�U�H�T�X�L�U�H�V���W�K�D�W���W�K�H���J�R�D�O���R�I���W�H�D�F�K�L�Q�J���V�S�H�D�N�L�Q�J���V�K�R�X�O�G���L�P�S�U�R�Y�H���V�W�X�G�H�Q�W�V�¶��
communicative skills and approach to teaching the English language 
has been changed.  Only in that way, students can express 
themselves and learn how to follow the social and cultural rules 
appropriate in each communicative circumstance. English  teachers 
should create a classroom environment where students have real-life 
communication, authentic activities, and meaningful tasks that 
promote oral language.  English   teachers must always remember 
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that brain is like a parachute. It  works when it  is open. It is essential 
to use modern methods and approaches to help children to develop 
�W�K�H�L�U�� �V�S�H�D�N�L�Q�J�� �V�N�L�O�O�V���� �³�,�I�� �� �Z�H�� �W�H�D�F�K�� �W�R�G�D�\�C�V�� �V�W�X�G�H�Q�W�V�� �D�V�� �Z�H�� �W�D�X�J�K�W����
y�H�V�W�H�U�G�D�\�������Z�H�����U�R�E�������W�K�H�P���R�I���W�R�P�R�U�U�R�Z�¶�¶�����-�R�K�Q���'�H�Z�H�\���>�����S�������@ 

In order to make our lessons   more effective  we must  use 
modern technologies. Nowadays   technologies   has  emerged   into 
nearly all spheres  of our lives. Language teaching   and  learning   is 
not  an  exception. For   having   new   developments and   for 
making changes to   better  there   is always a need to   investigate  
and to experiment   some   things. One  of those   technological  tools 
is video, the   effective  use of which is assured by many   scholars. 
All   schools  in Armenia   adopted a  child �±centered approach to 
education which   places  the emphasis of learning   on   the   needs   
and interests   of   the   child .Children   should   be   allowed   to  
explore   the knowledge. As we have already mentioned new 
approaches  are   used  nowadays  to teaching  a foreign   language  
in  Armenia   comparing with past two decades. And a  lot of  
attention is paid  to total  physical response. This is an extremely 
useful  and adaptable  teaching  technique.  As we are  speaking 
about elementary class pupils it is important to mention that they 
have little attention span and  it is very important to stop and have a 
rest, so we should  incorporate  some of  the techniques   from the 
Total Physical Response  (TPR)  approach   (such as   Listen and Do 
songs) to help children to rest. Different types of games, games with 
balls for checking the vocabulary, song, flash cards, warming up 
methods  must be used for teaching English, especial�O�\�� �L�W�¶�V��
vocabulary. Working with textbooks and chalkboard is boring 
sometimes and in order to make our lessons more interesting it will 
be useful to use white boards with markers or small boards and every 
child will have opportunity to be engaged in the lesson. Another 
important problem in teaching the English language is the lack of 
communicative environment. It is impossible to learn a language 
without constant  development  of  learned skills. Thus, an English 
teacher must create an active  communicative atmosphere. Children 
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must understand that they need to acquire communicative skills 
rather than  knowledge about English.  

As the systematic teaching of the basic knowledge and 
communicative skills of the English language starts from elementary 
classes of the basic school each pupil`s steady development of 
listening, speaking, reading and writing abilities is significantly 
conditioned by the efficiency of teaching and learning activities at 
elementary level. 

Relying on corresponding scientific data and our 17 years  
experience of teaching English in elementary classes we may state 
that present day contents of teaching this language is not so 
productive as it should be due to a number  of objective and 
subjective factors, one of which is not taking into due account the 
age peculiarities of young pupils. Pupils of elementary classes are 
taught English mainly in the way it is done in upper grades. 

According to well-known methodological data the overall 
intellectual development of young children is inseparable from 
playing activities which also contains immense learning potential, 
acquiring communicative skills and language knowledge as well, 
which is presently not used adequately in teaching practice.We came 
to the conclusion that if the teaching process of the English 
vocabulary is enriched with additional elements of teaching games 
�D�Q�G�� �S�O�D�\�V���� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �µ�Z�D�U�P�L�Q�J�� �X�S�¶�¶�� �P�H�W�K�R�G�� �\�R�X�Q�J�� �S�X�S�L�O�V�� �D�U�H��
engaged in this process with great pleasure showing much better 
academic outcome. 
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�;�,�;�� �\�_�d�� �[�u�e�� �i�_�j�b�h�^�h�f�� �g�Z�p�b�h�g�Z�e�v�g�h�]�h�� �i�j�h�[�m�`�^�_�g�b�y�� �b��
�^�m�o�h�\�g�h�]�h�� �\�h�a�j�h�`�^�_�g�b�y�� �:�j�f�_�g�b�b���� �:�j�f�y�g�k�d�Z�y�� �i�Z�l�j�b�h�l�b�q�_�k�d�Z�y��
�b�g�l�_�e�e�b�]�_�g�p�b�y�� �i�j�h�g�b�d�e�Z�k�v�� �b�^�_�_�c�� �\�u�\�_�^�_�g�b�y�� �g�Z�p�b�b�� �b�a�� �f�j�Z�q�g�h�c��
�l�v�f�u���� �]�e�Z�\�g�u�f�� �m�k�e�h�\�b�_�f�� �d�h�l�h�j�h�c�� �[�u�e�h�� �k�h�a�^�Z�g�b�_�� �g�Z�p�b�h�g�Z�e�v�g�h�c��
�r�d�h�e�u�����O�����:�[�h�\�y�g���i�h�^�q�_�j�d�g�m�e���j�h�e�v���h�[�j�Z�a�h�\�Z�g�b�y���b���\�h�k�i�b�l�Z�g�b�y���\��
�i�j�h�p�_�k�k�_�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �\�g�m�l�j�_�g�g�_�c�� �k�l�j�m�d�l�m�j�u�� �q�_�e�h�\�_�d�Z���� �<�� �_�]�h��
�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �i�j�h�b�a�\�_�^�_�g�b�y�o���� �h�k�h�[�_�g�g�h�� �\�� �©�G�Z�o�Z�r�Z�\�b�]�_�ª����
�\�h�k�i�_�\�Z�x�l�k�y�� �l�Z�d�b�_�� �^�m�o�h�\�g�h-�g�j�Z�\�k�l�\�_�g�g�u�_�� �d�Z�q�_�k�l�\�Z���� �d�Z�d��
�i�Z�l�j�b�h�l�b�a�f���� �l�j�m�^�h�e�x�[�b�_���� �k�Z�f�h�i�h�`�_�j�l�\�h�\�Z�g�b�_���� �q�_�k�l�g�h�k�l�v����
�[�e�Z�]�h�^�Z�j�g�h�k�l�v���� �k�h�k�l�j�Z�^�Z�g�b�_���� �k�d�j�h�f�g�h�k�l�v���� �m�f�_�j�_�g�g�h�k�l�v����
�j�h�^�b�l�_�e�v�k�d�Z�y�� �e�x�[�h�\�v���� �I�j�b�q�_�f�� �i�_�j�\�h�k�l�_�i�_�g�g�Z�y�� �j�h�e�v�� �\�� �j�Z�a�\�b�l�b�b��
�w�l�b�o���d�Z�q�_�k�l�\���\���n�h�j�f�b�j�h�\�Z�g�b�b���^�_�l�k�d�h�c���^�m�r�b���h�l�\�h�^�b�l�k�y���i�_�^�Z�]�h�]�m: 
�©�=�h�j�_���g�Z�j�h�^�m�����m���d�h�l�h�j�h�]�h���g�_�l���l�Z�d�h�]�h���g�Z�k�l�Z�\�g�b�d�Z�����q�l�h�[�u���^�Z�l�v���_�f�m��
�^�m�r�m�«�� �>�Z�\�Z�c���� �a�Z�d�e�Z�^�u�\�Z�c�� �n�m�g�^�Z�f�_�g�l���� �h�l�d�j�h�c�� �]�e�Z�a�Z�� �h�^�g�h�c��
�g�Z�p�b�b�����g�Z�c�^�b���i�j�Z�\�b�e�v�g�u�c���i�m�l�v�����b�^�b���i�h���w�l�h�f�m���i�m�l�b�ª����- �H�g���k�q�b�l�Z�e��
�j�h�^�g�h�c���y�a�u�d���b���d�m�e�v�l�m�j�m���h�k�g�h�\�h�c���j�Z�a�\�b�l�b�y���j�_�[�_�g�d�Z�� 

�M�q�b�l�_�e�v �m�q�b�l�_�e�_�c�� �Z�j�f�y�g�k�d�b�o�� �� �=���� �:�]�Z�y�g�� �\�� �� �k�\�h�_�c��
�i�_�^�Z�]�h�]�b�q�_�k�d�h�c�� �k�l�Z�l�v�_�� �©�J�Z�a�f�u�r�e�_�g�b�y�� �h�� �\�h�k�i�b�l�Z�g�b�b�ª��
�m�i�h�f�b�g�Z�_�l���� �q�l�h�� �©�Q�_�e�h�\�_�d�� �h�l�e�b�q�Z�_�l�k�y�� �h�l�� �`�b�\�h�l�g�u�o�� �k�\�h�_�c��
�[�_�k�k�f�_�j�l�g�h�c�� �^�m�r�h�c�� �b�� �b�g�l�_�e�e�_�d�l�h�f���� �M���q�_�e�h�\�_�d�Z�� �_�k�l�v�� �l�_�e�h���� �^�m�r�Z��
�b�� �j�Z�a�m�f���� �\�k�_�� �l�j�b�� �d�h�f�i�h�g�_�g�l�Z���� �\�a�y�l�u�_���\�f�_�k�l�_�� �k�h�k�l�Z�\�e�y�x�l�� �\�k�x 
�k�m�s�g�h�k�l�v���q�_�e�h�\�_�d�Z�ª�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�©�J�_�[�_�g�h�d�� �b�g�k�l�b�g�d�l�b�\�g�h�� �l�y�]�h�l�_�_�l�� �d�� �n�h�e�v�d�e�h�j�m����- �i�b�r�_�l��
�E���<���� �D�m�a�g�_�p�h�\�Z��- �h�g���k�h�o�j�Z�g�y�_�l�� �l�_�� �d�m�e�v�l�m�j�g�u�_���� �a�Z�[�h�l�e�b�\�u�_��
�k�l�j�m�d�l�m�j�u���� �d�h�l�h�j�u�_�� �i�j�b�h�[�j�_�e�� �g�Z�j�h�^�� �\�� �i�j�h�p�_�k�k�_�� �j�Z�a�\�b�l�b�y��
�p�b�\�b�e�b�a�Z�p�b�b���� �W�l�h�� �� �p�_�e�h�k�l�g�h�_�� �f�b�j�h�\�h�a�a�j�_�g�b�_���� �k�l�j�_�f�e�_�g�b�_�� �d��
�d�h�e�e�_�d�l�b�\�g�h�f�m���l�\�h�j�q�_�k�l�\�m». 

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

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

 
 
 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 112 

�E�b�l�_�j�Z�l�m�j�Z 
 

1. �O���� �:�[�h�\�y�g�� �K�h�q�b�g�_�g�b�y���� �?�j�_�\�Z�g���� ���K�h�\�_�l�k�d�b�c�� �q�l�_�p���� �>�k���� �����@��
,1984 

2. �=���� �� �:�]�Z�y�g�� ���� �J�Z�a�f�u�r�e�_�g�b�y�� �h�� �\�h�k�i�b�l�Z�g�b�b���� �?�j�_�\�Z�g���� �>�k���� �������@����
1967 

3. �J�Z�n�n�b���� �I�h�e�g�h�_�� �k�h�[�j�Z�g�b�_�� �k�l�b�o�h�l�\�h�j�_�g�b�c���� ������ �q������ �C�_�j����
�O�Z�c�i�_�l�j�Z�l�����1���������>�k���������@�������������� 

4. �:�j�f�y�g�k�d�b�_���i�_�^�Z�]�h�]�b�����k�h�k�l�Z�\�b�l�_�e�v���i�j�h�n�����:���F�����R�Z�\�Z�j�r�y�g������
�d�g�b�]�Z���:�����?�j�_�\�Z�g�����:�c�i�_�l�m�k�m�f�Z�g�o�j�Z�l���������������]�� 

5. �:�e�_�d�k�_�_�\�� �W���� �?�����N�h�e�v�d�e�h�j�� �\�� �d�h�g�l�_�d�k�l�_�� �k�h�\�j�_�f�_�g�g�h�c��
�d�m�e�v�l�m�j�u�����F�������K�h�\���d�h�f�i�h�a�b�l�h�j�����������������>�k�������@�����W�i�h�k���©�>�Z�\�b�^���K�Z�k�m�g�k�d�b�c�ª����
�?�j�_�\�Z�g�����©�K�h�\�_�l�k�d�b�c���^�b�d�l�Z�l�h�j�ª�����b�a�^�������?�j�_�\�Z�g�����:�c�i�_�l�j�Z�l�����������������>�k���������@ 

 
 

© �F�h�\�k�b�k�y�g���L���K�������������� 
 
 
 
 
 
 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 113 

�M�>�D������������ 
 

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

 
�H�]�Z�g�_�k�y�g���;�_�e�Z���L�b�]�j�Z�g�h�\�g�Z�� 

�D�h�f�i�h�a�b�l�h�j�����e�_�d�l�h�j���=�x�f�j�b�c�k�d�h�]�h���n�b�e�b�Z�e�Z���?�j�_�\�Z�g�k�d�h�c 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c���d�h�g�k�_�j�\�Z�l�h�j�b�b���b�f�����D�h�f�b�l�Z�k�Z 

���:�j�f�_�g�b�y�����]�� �=�x�f�j�b ) 
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�i�j�_�i�h�^�Z�\�Z�g�b�b���� �I�j�b�� �g�Z�i�b�k�Z�g�b�b�� �k�l�Z�l�v�b�� �;�_�e�Z�� �H�]�Z�g�_�k�y�g��
�j�m�d�h�\�h�^�k�l�\�h�\�Z�e�Z�k�v�� �i�j�Z�d�l�b�q�_�k�d�b�f�� �h�i�u�l�h�f���� �f�_�l�h�^�b�q�_�k�d�b�f�b�� �g�Z�o�h�^�d�Z�f�b����
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�k�h�q�b�g�_�g�b�y�� �;�_�e�u�� �H�]�Z�g�_�k�y�g�� �d�j�m�i�g�h�c�� �b�� �f�Z�e�h�c�� �n�h�j�f�u���� �:�\�l�h�j�� �i�j�b�\�h�^�b�l��
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�h�j�d�_�k�l�j���� �f�m�a�u�d�Z�e�v�g�u�_�� �b�g�k�l�j�m�f�_�g�l�u���� �l�_�o�g�b�d�Z���� �l�_�f�[�j���� ���k�b�f�n�h�g�b�y����
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subject. The author considers it a decisive factor for the teacher to be a 
practicing composer-arranger, since the passed path as a musician and 
practical skills serve as a significant help in teaching. While writing this 
article, Bela Hovhannisyan was guided by practical experience, 
methodological findings used in her teaching practice. We should especially 
note the fact that as an illustrative example in the article of Bela 
Hovhannisyan, large and small form compositions are used. The author 
gives persuasive reasons in favor of the presence of composer-practitioner 
in the instrumentation class, who can build the educational process based on 
practical professional skills. 

Keywords: instrumentation, arrangement, score, orchestra, 
musical instruments, technique, timbre, ( symphony, string quartet 
«Liberty», Bela Hovhannisyan). 

 
�G�_�e�_�]�d�h���]�h�\�h�j�b�l�v���h���k�h�q�b�g�_�g�b�y�o���j�h�`�^�_�g�g�u�o���k�h�[�k�l�\�_�g�g�h�c��

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

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

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

�B�g�k�l�j�m�f�_�g�l�h�\�d�Z���²  �w�l�h�� �k�\�h�_�h�[�j�Z�a�g�h�_�� �i�h�]�j�Z�g�b�q�g�h�_��
�i�j�h�k�l�j�Z�g�k�l�\�h���� �d�h�f�i�h�a�b�p�b�h�g�g�Z�y�� �b�� �b�k�i�h�e�g�b�l�_�e�v�k�d�Z�y�� �l�\�h�j�q�_�k�d�Z�y��
�k�j�_�^�Z���� �L�j�m�^�g�h�� �g�Z�c�l�b�� �k�n�_�j�m�� �\�� �f�b�j�_�� �f�m�a�u�d�b�� �g�_�� �i�h�^�\�_�j�`�_�g�g�m�x��
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�\�e�b�y�g�b�x�� �b�g�k�l�j�m�f�_�g�l�h�\�d�b���� �?�k�l�_�k�l�\�_�g�g�h���� �p�_�e�v�� �d�h�f�i�h�a�b�l�h�j�Z���± 
�\�u�[�j�Z�l�v���l�h�l���\�Z�j�b�Z�g�l���b�g�k�l�j�m�f�_�g�l�h�\�d�b�����d�h�l�h�j�u�c���g�Z�b�[�h�e�_�_���l�h�q�g�h���b��
�i�h�e�g�h�� �k�f�h�`�_�l�� �h�l�j�Z�a�b�l�v�� �_�]�h�� �f�u�k�e�b���� �D�Z�d�� �i�h�^�h�c�l�b�� �d�� �j�_�r�_�g�b�x��
�w�l�h�]�h�� �\�h�i�j�h�k�Z�"�� �<�� �d�h�g�p�_�� �d�h�g�p�h�\���� �f�m�a�u�d�Z��- �k�e�h�`�g�h�_�� �y�\�e�_�g�b�_����
�G�_�\�h�a�f�h�`�g�h�� �h�l�\�_�l�b�l�v���� �d�Z�d�h�c�� �\�Z�j�b�Z�g�l�� �b�g�k�l�j�m�f�_�g�l�h�\�d�b�� �[�m�^�_�l��
�_�^�b�g�k�l�\�_�g�g�h�� �i�j�Z�\�b�e�v�g�u�f���� �g�h�� �f�h�`�g�h�� �h�i�j�_�^�_�e�b�l�v���� �d�Z�d�Z�y��
�b�g�k�l�j�m�f�_�g�l�h�\�d�Z�� �[�m�^�_�l�� �g�Z�b�[�h�e�_�_�� �i�h�^�o�h�^�y�s�_�c�� �^�e�y�� �d�Z�`�^�h�]�h��
�d�h�g�d�j�_�l�g�h�]�h���k�h�q�b�g�_�g�b�y�� 

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

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

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

�D�Z�g�l�b�e�_�g�g�m�x�� �f�_�e�h�^�b�x�� �f�h�`�g�h�� �b�k�i�h�e�g�y�l�v�� �g�Z�� �e�x�[�h�f��
�b�g�k�l�j�m�f�_�g�l�_���� �g�h�� �g�m�`�g�h�� �m�q�b�l�u�\�Z�l�v�� �l�_�o�g�b�q�_�k�d�b�_�� �\�h�a�f�h�`�g�h�k�l�b���� �Z��
�l�Z�d�`�_���l�_�f�[�j�� �b���^�b�Z�i�Z�a�h�g���b�g�k�l�j�m�f�_�g�l�Z�����<���i�j�b�f�_�j�_���Z�����b�k�i�h�e�g�_�g�b�_��
�f�_�e�h�^�b�b�� �j�Z�a�^�_�e�_�g�h�� �f�_�`�^�m�� �g�_�k�d�h�e�v�d�b�f�b�� �b�g�k�l�j�m�f�_�g�l�Z�f�b����
�?�k�l�_�k�l�\�_�g�g�h�����m�q�b�l�u�\�Z�y���\�h�a�f�h�`�g�h�k�l�b���b�g�k�l�j�m�f�_�g�l�h�\���b���l�_�f�[�j�h�\�u�_��
�i�j�_�^�i�h�q�l�_�g�b�y���d�h�f�i�h�a�b�l�h�j�Z�� 

�Z�����;�_�e�Z���H�]�Z�g�_�k�y�g���K�b�f�n�h�g�b�y 
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�J�Z�k�k�f�h�l�j�b�f�� �i�h�^�j�h�[�g�_�_�� �d�Z�d�� �b�f�_�g�g�h�� �\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_��

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

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

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

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

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

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

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

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

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

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

 
 
�<�� �^�Z�g�g�h�f�� �h�l�j�u�\�d�_�� �i�j�h�b�a�\�_�^�_�g�b�y���± �i�j�b�f�_�j�� �]�����± 

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

�<�� �i�_�j�_�^�Z�q�_�� �h�[�j�Z�a�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �f�_�e�h�^�b�b�� �k�\�h�x�� �e�_�i�l�m��
�\�g�h�k�b�l�� �n�Z�]�h�l���� �;�m�^�m�q�b�� �i�h�^�\�b�`�g�u�f�� �b�g�k�l�j�m�f�_�g�l�h�f���� �\�� �h�j�d�_�k�l�j�_��
�n�Z�]�h�l�� �b�k�i�h�e�g�y�_�l�� �j�Z�a�g�u�_�� �n�m�g�d�p�b�b���� �b�]�j�Z�_�l�� �j�h�e�v�� �]�Z�j�f�h�g�b�q�_�k�d�h�]�h��
�n�m�g�^�Z�f�_�g�l�Z���� �\�u�i�h�e�g�y�_�l�� �i�_�j�_�o�h�^�u�� �k�j�_�^�g�b�o�� �]�h�e�h�k�h�\��
�]�Z�j�f�h�g�b�q�_�k�d�h�c�� �l�d�Z�g�b���� �Z�� �l�Z�d�`�_�� �b�k�i�h�e�g�y�_�l�� �k�h�e�v�g�u�_�� �h�l�j�u�\�d�b���� �<��
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�b�k�i�h�e�g�_�g�b�b���n�Z�]�h�l�Z���i�j�_�d�j�Z�k�g�h���a�\�m�q�Z�l���b���i�j�b�_�f���V�W�D�F�F�D�W�R�����b���O�H�J�D�W�R�����Z��
�l�Z�d�`�_�� �j�Z�a�e�b�q�g�u�_�� �Z�d�p�_�g�l�b�j�h�\�d�b���� �B�f�_�g�g�h�� �[�e�Z�]�h�^�Z�j�y��
�Z�d�p�_�g�l�b�j�h�\�d�_�� �\�� �^�Z�g�g�h�f�� �h�l�j�u�\�d�_�� �k�h�o�j�Z�g�_�g�� �o�Z�j�Z�d�l�_�j�g�u�c�� �h�[�j�Z�a��
�i�j�h�b�a�\�_�^�_�g�b�y�� 

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

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

�H�j�d�_�k�l�j�h�\�u�_�� �b�� �n�h�j�l�_�i�b�Z�g�g�u�_�� �V�W�D�F�F�D�W�R���� �S�R�U�W�D�P�H�Q�W�R����
�W�H�Q�X�W�R���� �O�H�J�D�W�R�� �b�f�_�x�l�� �a�g�Z�q�b�l�_�e�v�g�u�_�� �h�l�e�b�q�b�y���� �G�Z�i�j�b�f�_�j���� �O�H�J�D�W�R�� �m��
�n�h�j�l�_�i�b�Z�g�h�� �^�Z�_�l�� �r�b�j�h�d�b�c�� �k�i�_�d�l�j�� �\�h�a�f�h�`�g�h�k�l�_�c���� �q�_�]�h�� �g�_��
�k�d�Z�`�_�r�v�� �h�� �^�m�o�h�\�u�o���� �Z�� �l�Z�d�`�_�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �a�Z�i�b�k�b���� �b�� �h��
�k�l�j�m�g�g�u�o���� �A�g�Z�q�b�l�_�e�v�g�h�� �h�l�e�b�q�Z�x�l�k�y�� �b�� �n�j�Z�a�b�j�h�\�d�b���� �?�k�e�b�� �\��
�i�Z�j�l�b�b�� �n�h�j�l�_�i�b�Z�g�h�� �f�h�`�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �O�H�J�D�W�R�� �h�^�g�h�\�j�_�f�_�g�g�h�� �k��
�g�_�[�h�e�v�r�h�c�� �Z�d�p�_�g�l�b�j�h�\�d�h�c���� �l�h�� �\�� �k�e�m�q�Z�_�� �k�� �^�m�o�h�\�u�f�b��
�b�g�k�l�j�m�f�_�g�l�Z�f�b�� �g�_�h�[�o�h�^�b�f�h�� �m�q�b�l�u�\�Z�l�v�� �f�_�o�Z�g�b�a�f�� �\�^�h�o�Z�� �b��
�\�u�^�h�o�Z�����Z���m���k�l�j�m�g�g�u�o���± �g�Z�e�b�q�b�_���k�f�u�q�d�Z���� 

�I�j�b�� �i�_�j�_�o�h�^�_�� �h�l�� �d�e�Z�\�b�j�Z�� �d�� �i�Z�j�l�b�l�m�j�_�� �f�_�g�y�x�l�k�y�� �e�b�]�b����
�o�Z�j�Z�d�l�_�j���V�W�D�F�F�D�W�R�����l�_�o�g�b�d�Z���a�Z�i�b�k�b�����V�W�D�F�F�D�W�R���k���e�b�]�h�c���b�e�b���[�_�a�����>�������k����
�������@�����D�h�f�i�h�a�b�l�h�j-�Z�j�Z�g�`�b�j�h�\�s�b�d���^�h�e�`�_�g���\�e�Z�^�_�l�v���\�k�_�f���k�i�_�d�l�j�h�f��
�l�_�o�g�b�q�_�k�d�b�o�� �g�Z�\�u�d�h�\���� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �l�h�g�d�h�k�l�_�c�� �^�e�y�� �l�h�]�h����
�q�l�h�[�u�� �]�j�Z�f�h�l�g�h���� �g�_�� �b�k�d�Z�`�Z�y�� �f�m�a�u�d�Z�e�v�g�m�x�� �f�u�k�e�v���� �o�Z�j�Z�d�l�_�j��
�i�j�h�b�a�\�_�^�_�g�b�y���h�k�m�s�_�k�l�\�b�l�v���i�_�j�_�o�h�^���h�l���d�e�Z�\�b�j�Z���d���i�Z�j�l�b�l�m�j�_�����W�l�h��
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The article deals with the Drama technology by Nigel Howard 

(1934-2008) - an American mathematician, writer, creator of the theory of 
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"creative rationality" which is the ability of the parties to the conflict to 
change the "rules of the game" at any time and to threaten the survival  of 
humankind in the course of resolving a global military conflict. 
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�K�j�_�^�b�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �a�Z�j�m�[�_�`�g�u�o�� �k�h�p�b�Z�e�v�g�u�o��
�n�b�e�h�k�h�n�h�\�� �k�m�s�_�k�l�\�m�_�l�� �f�g�_�g�b�_���� �q�l�h�� �j�Z�a�j�Z�[�h�l�d�Z�� �j�Z�a�e�b�q�g�u�o��
�d�h�g�n�j�h�g�l�Z�p�b�h�g�g�u�o�� �k�l�j�Z�l�_�]�b�c�� �m�k�b�e�b�l�� �g�Z�m�q�g�u�c�� �i�h�l�_�g�p�b�Z�e��
�k�h�p�b�Z�e�v�g�u�o�� �b�g�k�l�b�l�m�l�h�\�� �\�� �j�Z�a�j�_�r�_�g�b�b�� �d�h�g�n�e�b�d�l�h�\���� �H�^�g�h�c�� �b�a��
�l�Z�d�b�o�� �j�Z�a�j�Z�[�h�l�h�d�� �\�u�k�l�m�i�Z�_�l�� �l�_�o�g�h�e�h�]�b�y�� �©�>�j�Z�f�Z�l�_�d�ª�� �G�Z�c�^�`�_�e�Z��
�O�h�\�Z�j�^�Z�� ����������-2008) �± �Z�f�_�j�b�d�Z�g�k�d�h�]�h�� �f�Z�l�_�f�Z�l�b�d�Z���� �e�b�l�_�j�Z�l�h�j�Z����
�k�h�a�^�Z�l�_�e�y�� �l�_�h�j�b�b�� �f�_�l�Z�b�]�j���� �>�Z�g�g�Z�y�� �l�_�o�g�h�e�h�]�b�y��
�d�h�g�n�j�h�g�l�Z�p�b�h�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �j�Z�a�j�Z�[�Z�l�u�\�Z�e�Z�k�v�� �Z�f�_�j�b�d�Z�g�k�d�b�f��
�b�k�k�e�_�^�h�\�Z�l�_�e�_�f�� �\�� ��������-�_�� �]�h�^�u�� �;�;�� �\�_�d�Z�� �k�� �p�_�e�v�x�� �Z�g�Z�e�b�a�Z��
�i�h�e�b�l�b�q�_�k�d�b�o���i�j�h�p�_�k�k�h�\���b���b�o���n�_�g�h�f�_�g�h�\�����I�h�k�d�h�e�v�d�m���l�\�h�j�q�_�k�l�\�h��
�G���� �O�h�\�Z�j�^�Z�� �h�k�l�Z�_�l�k�y�� �^�h�� �k�b�o�� �i�h�j�� �f�Z�e�h�b�a�\�_�k�l�g�u�f�� �\�� �d�j�m�]�m��
�j�m�k�k�d�h�y�a�u�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� �k�� �h�^�g�h�c�� �k�l�h�j�h�g�u���� �Z�� �k�� �^�j�m�]�h�c����- 
�i�h�d�Z�a�Z�l�_�e�_�g�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �F�b�g�b�k�l�_�j�k�l�\�h�� �h�[�h�j�h�g�u�� �K�R�:��
�m�^�h�k�l�h�b�e�h�� �G���� �O�h�\�Z�j�^�Z�� �\�� ���������� �]�h�^�m�� �k�i�_�p�b�Z�e�v�g�h�c�� �g�Z�]�j�Z�^�u�� �a�Z��
�\�u�^�Z�x�s�b�c�k�y�� �g�Z�m�q�g�u�c�� �\�d�e�Z�^�� �\�� �j�Z�a�j�Z�[�h�l�d�m�� �d�h�g�p�_�i�p�b�b��
�i�j�h�\�_�^�_�g�b�y���f�b�j�h�l�\�h�j�q�_�k�d�b�o���h�i�_�j�Z�p�b�c���>���� �k���� �����@�����i�j�_�^�k�l�Z�\�e�y�_�l�k�y��
�Z�d�l�m�Z�e�v�g�u�f�� �j�Z�k�k�f�h�l�j�_�l�v�� �l�_�o�g�h�e�h�]�b�x�� �©�>�j�Z�f�Z�l�_�d�ª�� �b�� �k�^�_�e�Z�l�v��
�Z�d�p�_�g�l���g�Z���_�_���w�l�b�q�_�k�d�h�c���d�h�f�i�h�g�_�g�l�_�� 

�D�h�g�p�_�i�l�m�Z�e�v�g�h-�f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�f�� �h�k�g�h�\�Z�g�b�_�f��
�l�_�o�g�h�e�h�]�b�b�� �©�>�j�Z�f�Z�l�_�d�ª�� �\�u�k�l�m�i�Z�_�l�� �l�_�h�j�b�y�� �f�_�l�Z�b�]�j�� �b�� �l�_�h�j�b�y��
�^�j�Z�f�u�� �G���� �O�h�\�Z�j�^�Z���� �d�h�l�h�j�u�_�� �[�u�e�b�� �k�h�a�^�Z�g�u�� �d�Z�d�� �i�h�i�u�l�d�Z��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y�� �\�k�_�o�� �a�g�Z�q�b�f�u�o�� �^�e�y�� �l�_�h�j�b�b�� �Z�g�Z�e�b�a�Z�� �b��
�j�Z�a�j�_�r�_�g�b�y�� �d�h�g�n�e�b�d�l�h�\�� �k�e�_�^�k�l�\�b�c�� �b�^�_�b�� �l�\�h�j�q�_�k�d�h�c��
�j�Z�p�b�h�g�Z�e�v�g�h�k�l�b�� �>1���� �k���� �����@���� �>�e�y�� �Z�g�Z�e�b�a�Z�� �g�j�Z�\�k�l�\�_�g�g�h�]�h�� �Z�k�i�_�d�l�Z��
�l�_�o�g�h�e�h�]�b�b���©�>�j�Z�f�Z�l�_�d�ª���g�_�h�[�o�h�^�b�f�h���h�[�j�Z�l�b�l�v���\�g�b�f�Z�g�b�_���b�f�_�g�g�h��
�g�Z�� �w�l�m�� �b�^�_�x�� �l�\�h�j�q�_�k�d�h�c �j�Z�p�b�h�g�Z�e�v�g�h�k�l�b���� �d�h�l�h�j�m�x�� �G���� �O�h�\�Z�j�^��
�\�\�h�^�b�l�� �\�� �k�\�h�x�� �l�_�h�j�b�x�� �f�_�l�Z�b�]�j�� �\�f�_�k�l�h�� �i�j�Z�\�b�e�Z�� �j�Z�p�b�h�g�Z�e�v�g�h�]�h��
�\�u�[�h�j�Z���� �^�h�e�]�h�_�� �\�j�_�f�y�� �^�h�f�b�g�b�j�h�\�Z�\�r�_�]�h�� �\�� �l�_�h�j�b�b�� �b�]�j��
�Z�f�_�j�b�d�Z�g�k�d�h�c���k�h�p�b�Z�e�v�g�h-�n�b�e�h�k�h�n�k�d�h�c�� �f�u�k�e�b���� �B�a�\�_�k�l�g�h���� �q�l�h�� �\�h��
�\�k�_�o�� �j�Z�k�r�b�j�_�g�b�y�o�� �b�� �f�h�^�_�j�g�b�a�Z�p�b�y�o�� �d�e�Z�k�k�b�q�_�k�d�h�c�� �l�_�h�j�b�b�� �b�]�j��
�_�k�l�v�� �h�^�g�h�� �k�m�s�_�k�l�\�_�g�g�h�_�� �l�j�_�[�h�\�Z�g�b�_���± �g�_�b�a�f�_�g�g�h�k�l�v�� �i�j�Z�\�b�e��
�k�Z�f�h�c�� �b�]�j�u���� �W�l�h�� �h�a�g�Z�q�Z�_�l���� �q�l�h�� �^�Z�`�_�� �\�� �k�Z�f�u�o��
�f�h�^�_�j�g�b�a�b�j�h�\�Z�g�g�u�o�� �\�Z�j�b�Z�g�l�Z�o�� �d�e�Z�k�k�b�q�_�k�d�h�c�� �l�_�h�j�b�b�� �b�]�j�� �_�_��
�m�q�Z�k�l�g�b�d�b�� �i�h-�i�j�_�`�g�_�f�m�� �g�_�� �b�f�_�x�l�� �i�j�Z�\�Z�� �\�� �i�j�h�p�_�k�k�_�� �b�]�j�u��
�b�a�f�_�g�y�l�v�� �k�h�k�l�Z�\�� �b�]�j�h�d�h�\���� �k�i�b�k�h�d�� �^�h�k�l�m�i�g�u�o�� �b�f�� �^�_�c�k�l�\�b�c�� �b��
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�b�k�o�h�^�h�\���� �k�\�h�b�� �i�j�_�^�i�h�q�l�_�g�b�y���� �L�Z�d�Z�y�� �g�h�j�f�Z�l�b�\�g�Z�y��
�j�Z�p�b�h�g�Z�e�v�g�h�k�l�v�� �i�h�e�g�h�k�l�v�x�� �b�k�d�e�x�q�Z�_�l�� �d�Z�d�h�_�� �[�u�� �l�h�� �g�b�� �[�u�e�h��
�l�\�h�j�q�_�k�l�\�h���m�q�Z�k�l�g�b�d�h�\���d�h�g�n�e�b�d�l�Z���i�h���k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x���k�Z�f�h�c��
�b�]�j�u���� �?�k�e�b�� �l�Z�d�h�_�� �l�\�h�j�q�_�k�l�\�h�� �^�h�i�m�k�l�b�l�v���� �l�h�]�^�Z�� �j�Z�p�b�h�g�Z�e�v�g�u�f��
�f�h�`�g�h�� �k�q�b�l�Z�l�v�� �e�x�[�h�_�� �i�h�\�_�^�_�g�b�_���� �d�h�l�h�j�h�_�� �g�Z�i�j�Z�\�e�_�g�h�� �g�Z��
�^�h�k�l�b�`�_�g�b�_���h�i�l�b�f�Z�e�v�g�h�]�h���^�e�y���\�k�_�o���b�]�j�h�d�h�\���j�_�r�_�g�b�y���d�h�g�n�e�b�d�l�Z����
�I�h�� �f�g�_�g�b�x�� �G���� �O�h�\�Z�j�^�Z���� �_�k�e�b�� �b�]�j�h�d�Z�f�� �i�j�_�^�h�k�l�Z�\�b�l�v�� �i�j�Z�\�h��
�b�a�f�_�g�y�l�v�� �k�\�h�b�� �i�j�_�^�i�h�q�l�_�g�b�y���� �i�j�Z�\�b�e�Z�� �b�� �p�_�e�b�� �i�h�\�_�^�_�g�b�y�� �\��
�i�j�h�p�_�k�k�_�� �k�Z�f�h�c�� �b�]�j�u���� �l�h�]�^�Z�� �i�j�h�l�b�\�h�j�_�q�b�y���� �_�k�e�b�� �h�g�b�� �\�h�a�g�b�d�g�m�l����
�[�m�^�m�l�� �j�Z�a�j�_�r�Z�l�v�k�y�� �g�_�� �i�h�k�j�_�^�k�l�\�h�f�� �i�j�h�\�h�p�b�j�h�\�Z�g�b�y��
�b�j�j�Z�p�b�h�g�Z�e�v�g�u�o�� �j�_�Z�d�p�b�c���� �Z�� �j�Z�p�b�h�g�Z�e�v�g�u�f�� �b�a�f�_�g�_�g�b�_�f�� �k�Z�f�h�c��
�b�]�j�u���>1�����k���������@�� 

�D�Z�d�� �i�b�r�_�l�� �k�Z�f�� �G���� �O�h�\�Z�j�^���� �©�d�� �i�j�b�q�b�g�Z�f���� �h�[�m�k�e�h�\�b�\�r�b�f��
�g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�h�b�k�d�h�\�� �g�h�\�u�o�� �j�_�r�_�g�b�c���� �k�e�_�^�m�_�l�� �h�l�g�_�k�l�b��
�b�k�l�h�j�b�q�_�k�d�m�x�� �k�b�l�m�Z�p�b�x���� �k�e�h�`�b�\�r�m�x�k�y�� �i�h�k�e�_�� �h�d�h�g�q�Z�g�b�y��
�©�o�h�e�h�^�g�h�c�� �\�h�c�g�u�ª�� �b�� �j�Z�k�i�Z�^�Z�� �K�K�K�J���� �i�h�^�l�\�_�j�^�b�\�r�m�x��
�g�_�j�Z�a�m�f�g�h�k�l�v�� �^�h�d�l�j�b�g���� �h�k�g�h�\�Z�g�g�u�o�� �g�Z�� �n�Z�d�l�h�j�_�� �y�^�_�j�g�h�c��
�d�h�g�n�j�h�g�l�Z�p�b�b���� �;�_�k�k�f�u�k�e�_�g�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �y�^�_�j�g�h�]�h�� �h�j�m�`�b�y��
�k�� �g�_�i�j�_�^�k�d�Z�a�m�_�f�u�f�b�� �i�h�k�e�_�^�k�l�\�b�y�f�b�� �h�[�h�j�Z�q�b�\�Z�e�Z�k�v�� �l�Z�d�b�f�b�� �`�_��
�[�_�k�k�f�u�k�e�_�g�g�u�f�b�� �w�d�h�g�h�f�b�q�_�k�d�b�f�b�� �i�h�l�_�j�y�f�b�� �^�e�y�� �h�[�_�b�o��
�k�m�i�_�j�^�_�j�`�Z�\�ª�� �>1���� �k���� �����@���� �I�Z�j�Z�^�h�d�k�Z�e�v�g�h���� �g�h�� �i�j�b�g�y�l�b�_�� �b�^�_�b��
�l�\�h�j�q�_�k�d�h�c�� �j�Z�p�b�h�g�Z�e�v�g�h�k�l�b�� �a�Z�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�c�� �i�j�b�g�p�b�i��
�j�Z�a�j�_�r�_�g�b�y�� �d�h�g�n�e�b�d�l�Z�� �l�Z�d�`�_�� �k�h�a�^�Z�_�l�� �m�]�j�h�a�m�� �y�^�_�j�g�h�c�� �\�h�c�g�u����
�i�h�k�d�h�e�v�d�m�� �i�j�b�\�h�^�b�l�� �d�� �h�l�d�j�u�l�h�c�� �\�h�a�f�h�`�g�h�k�l�b�� �g�Z�j�m�r�Z�l�v�� �\�k�_��
�i�j�b�g�p�b�i�u���b�� �g�h�j�f�u�� �f�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �i�j�Z�\�Z���� �j�Z�a�\�y�a�u�\�Z�l�v�� �\�h�c�g�u��
�j�Z�^�b�� �l�h�j�]�h�\�e�b�� �\�h�_�g�g�h�c�� �l�_�o�g�b�d�h�c���� �j�Z�^�b�� �i�h�e�m�q�_�g�b�y�� �^�h�k�l�m�i�Z�� �d��
�j�Z�k�i�j�_�^�_�e�_�g�b�x�� �f�Z�l�_�j�b�Z�e�v�g�u�o�� �[�e�Z�]�� �b�� �i�j�b�j�h�^�g�u�o�� �j�_�k�m�j�k�h�\�� �g�Z��
�a�Z�\�h�_�\�Z�g�g�u�o�� �l�_�j�j�b�l�h�j�b�y�o���� �b�� �i�j���� �B�� �l�h�]�^�Z�� �l�h�q�d�h�c�� �j�Z�\�g�h�\�_�k�b�y�� ��- 
�b�k�o�h�^�h�f���� �d�h�l�h�j�u�c�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �b�]�j�h�d�Z�f�� �j�Z�p�b�h�g�Z�e�v�g�u�f��
�j�_�r�_�g�b�_�f�� �i�j�h�[�e�_�f�u���� �f�h�`�_�l�� �k�l�Z�l�v�� �\�_�q�g�u�c�� �f�b�j�� �g�Z�� �\�k�_�f�b�j�g�h�f��
�d�e�Z�^�[�b�s�_�� �q�_�e�h�\�_�q�_�k�l�\�Z���� �h�� �d�h�l�h�j�h�f�� �i�b�k�Z�e�� �g�_�f�_�p�d�b�c�� �n�b�e�h�k�h�n��
�w�i�h�o�b���I�j�h�k�\�_�s�_�g�b�y���;�9�,�,�,���\�_�d�Z���B�f�f�Z�g�m�b�e���D�Z�g�l���\���k�\�h�_�f���l�j�Z�d�l�Z�l�_��
�©�D���\�_�q�g�h�f�m���f�b�j�m�ª�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �l�_�o�g�h�e�h�]�b�y�� �©�>�j�Z�f�Z�l�_�d�ª�� �G���� �O�h�\�Z�j�^�Z�� �d�Z�d��
�d�h�g�n�j�h�g�l�Z�p�b�h�g�g�Z�y�� �k�l�j�Z�l�_�]�b�y�� �Z�g�Z�e�b�a�Z�� �d�h�g�n�e�b�d�l�g�u�o�� �k�b�l�m�Z�p�b�c��



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 132 

�f�h�`�_�l�� �[�u�l�v�� �i�h�^�\�_�j�]�g�m�l�Z�� �d�j�b�l�b�d�_�� �k�� �g�j�Z�\�k�l�\�_�g�g�h�c�� �l�h�q�d�b�� �a�j�_�g�b�y����
�<�� �d�h�g�_�q�g�h�f�� �k�q�_�l�_�� �h�g�Z�� �g�Z�p�_�e�_�g�Z�� �g�_�� �g�Z�� �^�h�k�l�b�`�_�g�b�_�� �f�b�j�Z�� �\��
�]�e�h�[�Z�e�v�g�h�f�� �f�Z�k�r�l�Z�[�_���� �Z�� �g�Z�� �i�h�^�q�b�g�_�g�b�_�� �b�g�l�_�j�_�k�h�\�� �i�j�h�l�b�\�g�b�d�Z��
�g�Z�p�b�h�g�Z�e�v�g�u�f�� �b�g�l�_�j�_�k�Z�f�� �h�^�g�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�Z���� �O�Z�j�Z�d�l�_�j�g�h���� �q�l�h��
�i�h���a�Z�d�h�g�Z�f���^�j�Z�f�u���^�b�Z�e�_�d�l�b�d�Z���d�h�g�n�e�b�d�l�Z���i�j�b�k�m�l�k�l�\�m�_�l���\�k�_�]�^�Z�����b��
�_�k�e�b���h�g�Z���g�_���h�k�g�h�\�Z�g�Z���g�Z���b�^�_�_���\�g�_�r�g�_�]�h���\�j�Z�]�Z�����l�h���l�h�]�^�Z���\�h�a�g�b�d�Z�_�l��
�\�j�Z�]�� �\�g�m�l�j�_�g�g�b�c���� �[�h�j�v�[�Z�� �k�� �d�h�l�h�j�u�f�� �a�Z�d�Z�g�q�b�\�Z�_�l�k�y�� �]�j�Z�`�^�Z�g�k�d�h�c��
�\�h�c�g�h�c���b���l�h�l�Z�e�v�g�u�f���k�Z�f�h�j�Z�a�j�m�r�_�g�b�_�f���Z�]�j�_�k�k�h�j�Z�����L�_�h�j�_�l�b�q�_�k�d�Z�y��
�h�]�j�Z�g�b�q�_�g�g�h�k�l�v�� �j�Z�a�j�Z�[�h�l�d�b�� �G���� �O�h�\�Z�j�^�Z�� �b�� �k�\�y�a�Z�g�g�u�_�� �k�� �g�_�c��
�h�i�j�_�^�_�e�_�g�g�u�_�� �g�_�m�^�Z�q�b�� �K�h�_�^�b�g�_�g�g�u�o�� �R�l�Z�l�h�\�� �:�f�_�j�b�d�b�� �g�Z��
�i�h�e�b�l�b�q�_�k�d�h�c���Z�j�_�g�_���f�b�j�Z���\���d�h�g�p�_���;�;- �\���g�Z�q�Z�e�_���;�;�,���\�_�d�h�\���k�l�Z�e�b��
�j�_�a�m�e�v�l�Z�l�h�f�� �h�l�k�m�l�k�l�\�b�y�� �^�_�l�Z�e�v�g�h�� �i�j�h�j�Z�[�h�l�Z�g�g�h�c�� �l�_�h�j�b�b�� �^�j�Z�f�u��
�d�Z�d���h�k�g�h�\�u���i�h�k�l�j�h�_�g�b�y���l�_�o�g�h�e�h�]�b�b���©�>�j�Z�f�Z�l�_�d�ª�������<�f�_�k�l�h���^�j�Z�f�u-
�d�h�g�p�_�i�l�Z�� �Z�\�l�h�j�� �b�k�i�h�e�v�a�m�_�l�� �^�j�Z�f�m�� �©�\�� �d�Z�q�_�k�l�\�_�� �h�[�h�[�s�Z�x�s�_�c��
�f�_�l�Z�n�h�j�u�� �^�e�y�� �Z�g�Z�e�b�a�Z�� �d�h�g�n�e�b�d�l�g�u�o�� �k�b�l�m�Z�p�b�c�ª�� �>2���� �k���� �����@���� �\�� �l�h��
�\�j�_�f�y�� �d�Z�d�� �k�_�j�v�_�a�g�Z�y�� �g�Z�m�q�g�Z�y�� �j�Z�a�j�Z�[�h�l�d�Z�� �i�h�^�h�[�g�h�]�h�� �f�Z�k�r�l�Z�[�Z��
�l�j�_�[�m�_�l�� �m�q�_�l�Z�� �h�i�j�_�^�_�e�y�x�s�b�o�� �i�j�b�a�g�Z�d�h�\�� �n�m�g�^�b�j�m�x�s�_�]�h��
�i�h�g�y�l�b�y���� �h�l�k�u�e�d�b�� �d�� �_�]�h�� �l�_�h�j�_�l�b�q�_�k�d�b�f�� �h�k�g�h�\�Z�g�b�y�f���� �Z�� �l�Z�d�`�_��
�\�g�b�f�Z�g�b�y���d���_�]�h���h�g�l�h�e�h�]�b�q�_�k�d�h�c���b���^�b�Z�e�_�d�l�b�q�_�k�d�h�c���k�m�s�g�h�k�l�b������ 

 
�E�b�l�_�j�Z�l�m�j�Z 

 
1. �K�_�f�_�g�h�\�� �<���:���� �©Drama Technology» - �l�_�o�g�h�e�h�]�b�y�� �Z�g�Z�e�b�a�Z��

�k�h�p�b�Z�e�v�g�h-�i�h�e�b�l�b�q�_�k�d�b�o�� �d�h�g�n�e�b�d�l�h�\�� ������ �M�i�j�Z�\�e�_�g�q�_�k�d�h�_��
�d�h�g�k�m�e�v�l�b�j�h�\�Z�g�b�_�����������������‹�������K��������-67. 

2. �O�h�\�Z�j�^�� �G���� �L�_�h�j�b�y�� �^�j�Z�f�u�� ���b�a�[�j�Z�g�g�u�_�� �n�j�Z�]�f�_�g�l�u���� ������
�@�m�j�g�Z�e���k�h�p�b�h�e�h�]�b�b���b���k�h�p�b�Z�e�v�g�h�c���Z�g�l�j�h�i�h�e�h�]�b�b�����������������L�h�f���;�,�����‹�������K����
30-46. 

 
 © �I�h�a�g�y�d�h�\�Z���H���E�������������� 

 
 

 
 

 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 133 

�M�>�D������������ 
 

�<�E�B�Y�G�B�?���M�I�J�:�<�E�?�G�B�Y���K�H�;�U�L�B�Y�F�B�� 
���B�<�?�G�L-�F�?�G�B�>�@�F�?�G�L�����<���D�H�J�I�H�J�:�L�B�<�G�H�C��

�D�M�E�V�L�M�J�? 
 

�O�j�b�k�l�h�\�Z���O�j�b�k�l�b�g�Z���:�l�Z�g�Z�k�h�\�Z 
�>�h�p�_�g�l���^-�j�� 

�<�_�e�b�d�h�l�u�j�g�h�\�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l���b�f�_�g�b���D�b�j�b�e�e�Z���b���F�_�n�h�^�b�y 
 ���;�h�e�]�Z�j�b�y�����<�_�e�b�d�h���L�t�j�g�h�\�h�� 

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

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

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

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

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

 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 134 

INFLUENCE OF THE EVENT MANAGEMENT ON THE 
CORPORATE CULTURE  

 
Hristova Hristina Atanasova  

Assoc. Professor, PhD  
St Cyril and St MethodiusUniversity of Veliko Tarnovo  

(Bulgaria, Veliko Tarnovo) 
 

The article is an attempt to highlight the significant role of event 
management in the culture of the companies competing in the global market 
in the experience economy. The subject of the study is the interaction 
between the event management, communication policy and strategic 
priorities in the development of corporate brands. The object of study 
includes special events that illustrate image-making approaches and 
strategic models, crucial for the prosperity of the established companies 
implementing a market corporate culture. 

The logic of the study is based on Edgar Shane's opinion on the 
nature and structure of organizational culture and on Goldblatt and Goetz's 
theoretical formulations on the nature and significance of event 
management and special events. The theoretical basis of the study also 
includes Kotler, Carthage and Setiavan's concepts of marketing 
transformations and Shmit's position on the experience economy, which are 
extensively developed in the scientific literature. 

For the purposes of the study, a comparative analysis and case 
study was used. The detailed study opinion on the influence of event 
management on the corporate culture is based on arguments from studies of 
established brands and analyzed data from various sources. 

Keywords: event management, special event, corporate event, 
corporate culture, experience marketing 
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�f�_�g�_�^�`�f�_�g�l�Z���h�[�m�k�e�h�\�e�_�g�Z���_�]�h���g�_�j�Z�a�j�u�\�g�h�c���k�\�y�a�v�x���k���^�b�g�Z�f�b�q�g�h��
�j�Z�a�\�b�\�Z�x�s�b�f�b�k�y�� �l�_�o�g�h�e�h�]�b�y�f�b�� �b�� �b�g�l�_�]�j�Z�l�b�\�g�h�c�� �w�g�_�j�]�b�b��
�k�i�_�p�b�Z�e�v�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c���� �\�� �d�h�l�h�j�u�o�� �m�q�Z�k�l�\�m�x�l�� �j�Z�a�e�b�q�g�u�_��
�Z�m�^�b�l�h�j�b�b�� �b�� �d�h�l�h�j�u�_�� �i�j�_�^�h�k�l�Z�\�e�y�x�l�� �\�h�a�f�h�`�g�h�k�l�v�� �Ä�g�Z�d�h�i�b�l�v��
�k�h�p�b�Z�e�v�g�u�c�� �b�e�b�� �d�m�e�v�l�m�j�g�u�c�� �h�i�u�l���� �\�u�o�h�^�y�s�b�c�� �a�Z�� �j�Z�f�d�b��
�i�h�\�k�_�^�g�_�\�g�h�]�h�� �h�i�u�l�Z�´�� �>�������� �k�����@���� �A�g�Z�q�b�f�h�k�l�v�� �f�_�j�h�i�j�b�y�l�b�c��
�i�h�^�q�_�j�d�b�\�Z�_�l�k�y�� �b�o�� �f�g�h�]�h�]�j�Z�g�g�h�k�l�v�x�� �b�� �k�i�h�k�h�[�g�h�k�l�v�x�� �k�e�m�`�b�l�v��
�f�Z�j�d�_�l�b�g�]�h�\�u�f���� �j�_�d�e�Z�f�g�u�f���� �I�J-�k�l�j�Z�l�_�]�b�y�f�� �b�� �Ä�[�u�l�v��
�w�n�n�_�d�l�b�\�g�u�f�b�� �b�� �i�j�b�f�_�g�b�f�u�f�b�� �d�� �e�x�[�h�c���n�h�j�f�_���d�h�f�f�m�g�b�d�Z�p�b�b����
�i�j�b�� �l�j�Z�g�k�e�y�p�b�b�� �k�i�_�p�b�n�b�q�g�h�]�h�� �k�h�h�[�s�_�g�b�y�� �d�� �k�i�_�p�b�Z�e�v�g�h��
�h�l�h�[�j�Z�g�g�h�c���Z�m�^�b�l�h�j�b�b�´���>���@�� 

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

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

 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 136 

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

�M�]�e�m�[�e�y�x�s�_�_�k�y�� �\�e�b�y�g�b�_�� �b�\�_�g�l-�f�_�g�_�^�`�f�_�g�l�Z�� �g�Z��
�^�_�y�l�_�e�v�g�h�k�l�v�� �d�h�f�i�Z�g�b�c�� �k�\�y�a�Z�g�h�� �k�� �i�j�h�p�_�k�k�Z�f�b�� �f�Z�j�d�_�l�b�g�]�h�\�u�o��
�i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���� �K�n�h�d�m�k�b�j�h�\�Z�g�u�� �g�Z�� �m�i�j�Z�\�e�_�g�b�b�� �i�j�h�^�m�d�l�Z�f�b�� �\��
1950-�o�� �b�� ��������-�o�� �]�h�^�Z�o�� �f�Z�j�d�_�l�b�g�]�h�\�u�_�� �d�h�g�p�_�i�p�b�b��
�w�\�h�e�x�p�b�h�g�b�j�h�\�Z�e�b�� �\�� �k�e�_�^�m�x�s�b�_�� �^�\�Z�� �^�_�k�y�l�b�e�_�l�b�y�� ����������-�_�� �b��
1980-�_���� �\�� �m�i�j�Z�\�e�_�g�b�_�� �d�e�b�_�g�l�Z�f�b�� �>������ �k������-�����@���� �H�k�m�s�_�k�l�\�e�y�_�l�k�y��
�i�_�j�_�o�h�^�� �Ä�h�l�� �h�j�b�_�g�l�b�j�h�\�Z�g�g�h�]�h�� �g�Z�� �i�j�h�^�m�d�l�� �f�Z�j�d�_�l�b�g�]�Z��
���F�Z�j�d�_�l�b�g�]�� ���������� �d�� �h�j�b�_�g�l�b�j�h�\�Z�g�g�h�f�m�� �g�Z�� �d�e�b�_�g�l�Z�� �f�Z�j�d�_�l�b�g�]�m��
���F�Z�j�d�_�l�b�g�]�� ���������´���� �H�q�_�j�_�^�g�h�_�� �b�a�f�_�g�_�g�b�_��- �k�l�Z�^�b�y�� �F�Z�j�d�_�l�b�g�]�Z��
�����������d�h�]�^�Z���Ä�d�h�f�i�Z�g�b�b�����h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_���g�Z���d�e�b�_�g�l�h�\���k�l�Z�g�h�\�y�l�k�y��
�d�h�i�Z�g�b�y�f�b���� �� �h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_�� �g�Z�� �q�_�e�h�\�_�d�Z�´�� �>������ �F���� ����-�����@���� �W�l�Z��
�g�h�\�Z�y�� �h�j�b�_�g�l�Z�p�b�y�� �h�[�m�k�e�h�\�e�_�g�Z�� �\�\�_�^�_�g�b�_�f�� �l�Z�d�b�o�� �i�h�g�y�l�b�c���� �d�Z�d��
�Ä�f�Z�j�d�_�l�b�g�]�� �q�_�j�_�a�� �k�h�[�k�l�\�_�g�g�u�c�� �h�i�u�l�´�� �b�� �Ä�w�f�h�p�b�h�g�Z�e�v�g�u�c��
�f�Z�j�d�_�l�b�g�]�´�����d�h�l�h�j�u�_���h�o�\�Z�l�u�\�Z�x�l���m�i�j�Z�\�e�_�g�b�_���[�j�_�g�^�h�f���>�������k���������@�� 

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

�K�l�j�_�f�e�_�g�b�_�� �Ä�\�d�e�x�q�b�l�v�� �[�h�e�v�r�_�_�� �d�h�e�b�q�_�k�l�\�h�� �w�f�h�p�b�c�� �\��
�f�Z�j�d�_�l�b�g�]�h�\�u�_�� �k�l�j�Z�l�_�]�b�b�ª�� �h�q�_�j�q�b�\�Z�_�l�� �i�_�j�k�i�_�d�l�b�\�u�� �©�k�h�a�^�Z�g�b�y��
�g�h�\�u�o�� �i�j�h�^�m�d�l�h�\�� �b�� �\�g�_�^�j�_�g�b�y�� �b�g�g�h�\�Z�p�b�c�� �\�� �[�b�a�g�_�k�´�� �>������ �F�������@����
�K�j�_�^�b���h�k�g�h�\�g�u�o���l�_�g�^�_�g�p�b�c���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��
- �h�j�b�_�g�l�Z�p�b�y���Ä�g�Z�b�[�h�e�_�_���i�j�h�^�\�b�g�m�l�h�c���l�h�j�]�h�\�h�c���^�_�y�l�_�e�v�g�h�k�l�b�´���g�Z��
�Ä�h�]�j�h�f�g�u�c�� �d�m�e�v�l�m�j�g�u�c�� �h�i�u�l�� �\�f�_�k�l�h�� �l�j�Z�^�b�p�b�h�g�g�u�o��
�i�j�h�f�u�r�e�_�g�g�u�o�� �l�h�\�Z�j�h�\�� �b�� �m�k�e�m�]�´�� �>�������� �F���������@���� �M�k�i�_�r�g�u�_��
�k�h�\�j�_�f�_�g�g�u�_�� �d�h�f�i�Z�g�b�b�� �\�h�k�i�j�b�g�b�f�Z�x�l�k�y�� �g�_�� �d�Z�d�� �i�j�h�^�Z�x�s�b�_��
�l�h�\�Z�j�u���� �Z�� �d�Z�d�� �k�h�a�^�Z�x�s�b�_ �i�j�b�[�u�e�v�g�u�o�� �d�e�b�_�g�l�h�\�� �a�Z�� �k�q�_�l��
�i�h�e�h�`�b�l�_�e�v�g�h�]�h���h�i�u�l�Z���b���w�f�h�p�b�c�����>�������F�������@�� 
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�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c���b�g�l�_�j�_�k���d���j�h�e�b���k�h�[�k�l�\�_�g�g�h�]�h���h�i�u�l�Z���\��
�i�h�\�_�^�_�g�b�b�� �i�h�l�j�_�[�b�l�_�e�_�c�� �g�Z�[�e�x�^�Z�_�l�k�y�� �k�� �g�Z�q�Z�e�Z�� ��������-�o�� �]�h�^�h�\����
�d�h�]�^�Z�� �\�h�a�g�b�d�e�Z�� �l�_�g�^�_�g�p�b�y���� �d�h�l�h�j�Z�y�� �i�h�k�l�Z�\�b�e�Z�� �i�h�^�� �k�h�f�g�_�g�b�_��
�l�_�h�j�b�x�� �j�Z�p�b�h�g�Z�e�v�g�h�]�h�� �i�h�l�j�_�[�b�l�_�e�y���� �h�k�g�h�\�Z�g�g�m�x�� �g�Z��
�w�d�h�g�h�f�b�q�_�k�d�h�f���Z�g�Z�e�b�a�_���F�Z�j�r�Z�e�e�Z�����b��«�j�Z�a�j�Z�[�h�l�Z�g�Z���[�h�e�_�_���h�[�s�Z�y��
�i�h�l�j�_�[�b�l�_�e�v�k�d�Z�y�� �j�_�Z�e�v�g�h�k�l�v���� �\�� �d�h�l�h�j�h�c�� �i�h�l�j�_�[�b�l�_�e�v�� �k�h�q�_�l�Z�_�l�� �\��
�k�\�h�_�f�� �i�h�\�_�^�_�g�b�b�� �d�h�]�g�b�l�b�\�g�u�_�� �b�� �w�f�h�p�b�h�g�Z�e�v�g�u�_�� �f�h�l�b�\�u»[1, 
�k�������@���� �I�m�[�e�b�d�Z�p�b�b�� �O�h�e�[�j�m�d�Z�� �b�� �O�b�j�r�f�Z�g�Z�� �k�h�k�j�_�^�h�l�h�q�_�g�u�� �g�Z��
�i�h�^�k�h�a�g�Z�l�_�e�v�g�u�o���i�j�h�p�_�k�k�Z�o���b���g�_�\�_�j�[�Z�e�v�g�u�o���^�_�c�k�l�\�b�y�o���\�h���\�j�_�f�y��
�b�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �i�h�l�j�_�[�e�_�g�b�y���� �g�_�� �i�j�_�g�_�[�j�_�]�Z�y�� �l�j�Z�^�b�p�b�h�g�g�u�f��
�\�a�]�e�y�^�h�f�� �g�Z�� �i�h�l�j�_�[�e�_�g�b�_���� �H�[�Z�� �b�k�k�e�_�^�h�\�Z�l�_�e�y�� �k�q�b�l�Z�x�l���� �q�l�h��
�[�m�^�m�s�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�h�e�`�g�u�� �j�Z�k�r�b�j�b�l�v�� �i�j�_�^�f�_�l�� �b�a�m�q�_�g�b�y����
�\�d�e�x�q�b�\�� �\�� �g�_�]�h�� �q�m�\�k�l�\�Z���� �k�_�g�k�h�j�g�u�_�� �h�s�m�s�_�g�b�y���� �n�Z�g�l�Z�a�b�b����
�m�^�h�\�h�e�v�k�l�\�b�_���h�l���i�h�l�j�_�[�e�_�g�b�y���>�������F�������@�����I�h�k�e�_�^�h�\�Z�l�_�e�v���O�h�e�[�j�m�d�Z��
�b�� �O�b�j�r�f�Z�g�Z��- �;�_�j�g�� �R�f�b�^�l�� �j�Z�a�\�b�\�Z�_�l�� �b�g�m�x�� �l�h�q�d�m�� �a�j�_�g�b�y��- 
�g�_�h�[�o�h�^�b�f�h�k�l�v�� �b�a�f�_�g�_�g�b�y�� �l�j�Z�^�b�p�b�h�g�g�h�]�h�� �l�h�\�Z�j�g�h-
�h�j�b�_�g�l�b�j�h�\�Z�g�g�h�]�h�� �i�h�^�o�h�^�Z�� �d�� �i�h�l�j�_�[�e�_�g�b�x�� �\�� �f�Z�j�d�_�l�b�g�]�_����
�h�k�g�h�\�Z�g�g�h�]�h�� �g�Z�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�o���� �K�h�]�e�Z�k�g�h��
�R�f�b�^�l�m����«�\�f�_�k�l�h���g�Z���d�Z�l�_�]�h�j�b�y�o���i�j�h�^�m�d�l�h�\�����[�Z�a�b�j�m�x�s�b�o�k�y���g�Z���b�o��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�o�� �b�� �i�h�l�j�_�[�g�h�k�l�y�o���� �d�h�l�h�j�u�_�� �h�g�b�� �m�^�h�\�e�_�l�\�h�j�y�x�l����
�f�Z�j�d�_�l�h�e�h�]�b�� �k�h�[�k�l�\�_�g�g�h�]�h�� �h�i�u�l�Z�ª�� �h�k�g�h�\�u�\�Z�x�l�k�y�� �g�Z�� �k�b�l�m�Z�p�b�y�o��
�i�h�l�j�_�[�e�_�g�b�y�� �b�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�u�� �\�� �l�h�f���� �d�Z�d�� �i�j�h�^�m�d�l�u�� �b�� �m�k�e�m�]�b��
�f�h�]�m�l���h�[�h�]�Z�l�b�l�v���i�h�l�j�_�[�b�l�_�e�v�k�d�b�c���h�i�u�l» [2, c.64]. 

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

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

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

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

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

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

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

-    �I�j�Z�a�^�g�h�\�Z�g�b�_���x�[�b�e�_�_�\���b���i�j�Z�a�^�g�b�d�h�\���d�h�f�i�Z�g�b�b�� 
-     �F�_�j�h�i�j�b�y�l�b�y�� �b�� �d�Z�f�i�Z�g�b�b���� �h�j�]�Z�g�b�a�h�\�Z�g�g�u�_�� �\��

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

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

�B�g�l�_�]�j�Z�l�b�\�g�Z�y�� �b�� �\�e�b�y�l�_�e�v�g�Z�y�� �w�g�_�j�]�b�y�� �f�_�j�h�i�j�b�y�l�b�c�� �\�k�_��
�[�h�e�_�_�� �m�[�_�^�b�l�_�e�v�g�h�� �i�j�h�y�\�e�y�_�l�k�y�� �\�� �^�b�g�Z�f�b�q�g�u�o�� �m�k�e�h�\�b�y�o��
�p�b�n�j�h�\�h�c�� �w�d�h�g�h�f�b�d�b���� �d�h�]�^�Z�� �d�Z�`�^�h�_�� �d�h�j�i�h�j�Z�l�b�\�g�h�_��
�f�_�j�h�i�j�b�y�l�b�_���� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �_�]�h�� �p�_�e�b�� �b�� �i�h�\�h�^�Z���� �b�f�_�_�l�� �r�Z�g�k��
�i�j�b�h�[�j�_�k�l�b���g�h�\�u�_���i�j�h�_�d�p�b�b���b���a�g�Z�q�_�g�b�y���\���^�b�k�d�m�k�k�b�h�g�g�u�o���i�h�e�y�o��
�j�Z�a�e�b�q�g�u�o�� �n�h�j�m�f�h�\���� �q�Z�l�Z�o�� �b�� �]�j�m�i�i�Z�o�� �i�h�� �b�g�l�_�j�_�k�Z�f���� �Z�� �l�Z�d�`�_��
�m�\�_�e�b�q�b�l�v�� �i�h�i�m�e�y�j�g�h�k�l�v�� �b�� �\�e�b�y�g�b�_�� �[�j�_�g�^�h�\�� �b�� �d�h�j�i�h�j�Z�l�b�\�g�u�o��
�d�m�e�v�l�m�j���� �k�� �d�h�l�h�j�u�f�b�� �h�g�b�� �k�\�y�a�Z�g�u���� �H�[�f�_�g�� �\�i�_�q�Z�l�e�_�g�b�y�f�b�� �h��
�k�h�[�u�l�b�y�o�� �q�_�j�_�a�� �k�e�h�\�_�k�g�u�_�� �b�� �\�b�a�m�Z�e�v�g�u�_�� �d�h�g�l�_�g�l�u����
�h�i�m�[�e�b�d�h�\�Z�g�g�u�_�� �g�Z�� �k�l�j�Z�g�b�p�Z�o�� �d�h�f�i�Z�g�b�c�� �\�� �j�Z�a�e�b�q�g�u�o��
�k�h�p�b�Z�e�v�g�u�o�� �k�_�l�y�o�� �b�� �\�� �i�j�h�n�b�e�y�o�� �i�h�k�_�l�b�l�_�e�_�c���� �g�Z�b�[�h�e�_�_��
�m�[�_�^�b�l�_�e�v�g�h�� �\�u�j�Z�`�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�b�� �b�\�_�g�l-�f�_�g�b�^�`�f�_�g�l�Z��
�i�h�^�q�_�j�d�g�m�l�v�� �i�j�_�b�f�m�s�_�k�l�\�Z�� �d�h�j�i�h�j�Z�l�b�\�g�u�o�� �d�m�e�v�l�m�j����
�D�h�f�f�m�g�b�p�b�j�h�\�Z�g�b�_�� �d�h�j�i�h�j�Z�l�b�\�g�u�o�� �k�h�[�u�l�b�c�� �\�� �k�h�p�b�Z�e�v�g�u�o��
�k�_�l�y�o�� �k�\�y�a�Z�g�h�� �k�� �h�[�s�_�c�� �p�_�e�v�x�� �[�b�a�g�_�k-�h�j�]�Z�g�b�a�Z�p�b�c���� �i�j�b�\�e�_�q�v��
�\�g�b�f�Z�g�b�_�� �i�h�l�j�_�[�b�l�_�e�_�c�� �i�m�l�_�f�� �Ä�i�j�_�^�h�k�l�Z�\�e�_�g�b�y�� �Z�d�l�m�Z�e�v�g�h�c��
�b�g�n�h�j�f�Z�p�b�b���� �h�i�u�l�Z�� �b�� �p�_�g�g�h�k�l�b�� �\�� �d�h�g�d�j�_�l�g�h�f�� �d�h�g�l�_�d�k�l�_�´�� �>��������
c.47]. 

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

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

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

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

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

 
�H�k�g�h�\�g�u�_���b�^�_�b�����p�_�g�g�h�k�l�b���b���Z�j�l�_�n�Z�d�l�u 

�J�b�]�������F�h�^�_�e�v���k�l�j�m�d�l�m�j�u���d�h�j�i�h�j�Z�l�b�\�g�h�c���d�m�e�v�l�m�j�u���W�^�]�Z�j�Z���R�_�c�g�Z 
       
�D�Z�d�� �d�h�f�i�h�g�_�g�l�� �Z�j�l�_�n�Z�d�l�h�\���� �^�_�e�h�\�u�_�� �f�_�j�h�i�j�b�y�l�b�y�� �\��

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

�A�g�Z�q�b�l�_�e�v�g�u�c�� �\�d�e�Z�^�� �\�� �f�g�h�]�h�]�j�Z�g�g�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v��
�e�x�[�h�c�� �[�b�a�g�_�k-�h�j�]�Z�g�b�a�Z�p�b�b�� �\�g�h�k�y�l�� �f�_�j�h�i�j�b�y�l�b�y���� �d�h�l�h�j�u�_��
�h�j�]�Z�g�b�a�m�x�l�k�y���i�_�j�b�h�^�b�q�_�k�d�b���b���i�h�w�l�h�f�m���\�o�h�^�y�l���\���q�b�k�e�h���h�k�g�h�\�g�u�o��
�i�h�d�Z�a�Z�l�_�e�_�c�� �d�h�j�i�h�j�Z�l�b�\�g�h�c�� �d�m�e�v�l�m�j�u�� �b�� �n�Z�d�l�h�j�h�\����
�h�i�j�_�^�_�e�y�x�s�b�o�� �_�_�� �h�[�g�h�\�e�_�g�b�_���� �D�h�j�i�h�j�Z�l�b�\�g�u�_�� �f�_�j�h�i�j�b�y�l�b�y����
�d�h�l�h�j�u�_�� �k�l�Z�e�b�� �l�j�Z�^�b�p�b�_�c���� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �h�`�b�^�Z�g�b�y�f��
�k�l�j�Z�l�_�]�b�q�_�k�d�h�c�� �Z�m�^�b�l�h�j�b�b�� �b�� �i�j�b�\�e�_�d�Z�x�l�� �\�g�b�f�Z�g�b�_��
�h�[�s�_�k�l�\�_�g�g�h�k�l�b���d�� �b�^�_�y�f�� �b�� �i�j�h�^�m�d�l�Z�f���� �d�h�l�h�j�u�_�� �b�f�_�x�l��
�j�_�r�Z�x�s�_�_�� �a�g�Z�q�_�g�b�_�� �^�e�y�� �d�h�g�d�m�j�_�g�l�g�h�c�� �j�Z�[�h�l�u�� �h�l�^�_�e�v�g�u�o��
�d�h�f�i�Z�g�b�c�� �b�� �j�Z�a�\�b�l�b�y�� �b�o�� �d�m�e�v�l�m�j�u���� �?�\�j�h�i�_�c�k�d�b�c�� �l�m�j�� �0�L�O�N�D����
�d�h�l�h�j�u�c�� �k�l�Z�j�l�b�j�h�\�Z�e�� �\�� ���������� �]�h�^�m���b�� �i�_�j�b�h�^�b�q�_�k�d�b�� �i�j�h�\�h�^�b�l�k�y�� �\��
�j�Z�a�g�u�o�� �k�l�j�Z�g�Z�o���� �\�d�e�x�q�Z�y�� �;�h�e�]�Z�j�b�x���� �k�� �p�_�e�v�x�� �k�l�b�f�m�e�b�j�h�\�Z�g�b�y��
�b�g�l�_�j�_�k�Z�� �d�� �i�j�h�^�m�d�l�Z�f�� �b�a�\�_�k�l�g�h�]�h�� �d�h�j�i�h�j�Z�l�b�\�g�h�]�h�� �[�j�_�g�^�Z����
�^�_�f�h�g�k�l�j�b�j�m�_�l�� �\�� �k�\�h�b�o�� �\�j�_�f�_�g�g�u�o�� �f�Z�k�r�l�Z�[�Z�o�� �i�j�_�b�f�m�s�_�k�l�\�Z��
�w�f�h�p�b�h�g�Z�e�v�g�h�]�h�� �f�Z�j�d�_�l�b�g�]�Z�� �b�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �j�u�g�h�q�g�h�f�m�� �l�b�i�m����
�k�h�]�e�Z�k�g�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �D�w�f�_�j�h�g�Z�� �b�� �D�m�b�g�g�Z���� �D�h�j�i�h�j�Z�l�b�\�g�Z�y��
�d�m�e�v�l�m�j�Z�� �j�u�g�d�Z�� �h�j�b�_�g�l�b�j�h�\�Z�g�Z �g�Z�� �\�u�k�h�d�b�_�� �j�_�a�m�e�v�l�Z�l�u�� �b��
�e�b�^�_�j�k�l�\�h�� �g�Z�� �j�u�g�d�_�� �>������ �F������-�����@���� �D�Z�`�^�u�c�� �\�u�i�m�k�d�� �l�m�j�Z��
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�i�j�b�\�e�_�d�Z�_�l�� �h�]�j�h�f�g�m�x�� �Z�m�^�b�l�h�j�b�x�� �b�a�� �j�Z�a�g�u�o�� �_�\�j�h�i�_�c�k�d�b�o��
�]�h�j�h�^�h�\���� �k�� �f�g�h�`�_�k�l�\�h�f�� �k�_�f�_�c�g�u�o�� �b�� �^�_�l�k�d�b�o�� �j�Z�a�\�e�_�d�Z�l�_�e�v�g�u�o��
�a�Z�\�_�^�_�g�b�c�����q�l�h�[�u���i�j�_�\�j�Z�l�b�l�v���i�j�_�a�_�g�l�Z�p�b�x���i�j�h�^�m�d�l�h�\���\���o�h�j�h�r�_�_��
�h�s�m�s�_�g�b�_�� 

�I�j�h�^�\�b�`�_�g�b�_���l�m�j�Z���\���l�_�q�_�g�b�_���i�h�k�e�_�^�g�b�o���i�h�q�l�b���^�_�k�y�l�b���e�_�l��
�i�j�b�\�e�_�d�e�h���\�g�b�f�Z�g�b�_���i�h�l�j�_�[�b�l�_�e�_�c���d���d�h�j�i�h�j�Z�l�b�\�g�u�f���p�_�g�g�h�k�l�y�f��
�d�h�f�i�Z�g�b�b�� �Ä�F�h�g�^�_�e�b�c�a�� �B�g�l�_�j�g�_�r�t�g�t�e�³���� �d�h�l�h�j�Z�y�� �k�� ���������� �]�h�^�Z��
�\�e�Z�^�_�_�l�� �[�j�_�g�^�h�f�� �0�L�O�N�D���� �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�u�f�� �6�R�X�F�K�D�U�G�� �\�� ����������
�]�h�^�m���� �D�e�x�q�_�\�h�c�� �Z�k�i�_�d�l�� �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�h�c�� �i�h�e�b�l�b�d�b��
�Ä�F�h�g�^�_�e�b�c�a�� �B�g�l�_�j�g�_�r�t�g�t�e�³�� ���a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�� �1�$�6�'�$�4����
�0�'�/�=���� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �h�k�g�h�\�g�u�o�� �k�l�j�Z�l�_�]�b�q�_�k�d�b�o��
�i�j�b�h�j�b�l�_�l�h�\���\���^�_�y�l�_�e�v�g�h�k�l�b���d�h�f�i�Z�g�b�b�����d�Z�q�_�k�l�\�_�g�g�Z�y���i�j�h�^�m�d�p�b�y����
�h�l�\�_�q�Z�x�s�Z�y�� �l�j�_�[�h�\�Z�g�b�y�f�� �i�h�l�j�_�[�b�l�_�e�_�c�� �b�� �h�[�_�k�i�_�q�b�\�Z�x�s�Z�y��
�[�e�Z�]�h�i�j�b�y�l�g�u�c�� �b�f�b�^�`�� �[�j�_�g�^�Z���\�h�� �\�k�_�f�� �f�b�j�_���� �B�g�n�h�j�f�Z�p�b�y����
�i�j�_�^�k�l�Z�\�e�_�g�g�Z�y�� �g�Z�� �\�_�[-�k�Z�c�l�_�� �Ä�F�h�g�^�_�e�b�c�a�� �;�h�e�]�Z�j�b�y�³����
�k�h�k�j�_�^�h�l�h�q�_�g�Z�� �g�Z�� �b�^�_�_�� �f�g�h�]�h�h�[�_�s�Z�x�s�_�c�� �d�h�f�i�Z�g�b�b���� �d�h�l�h�j�Z�y��
�Ä�i�h�a�\�h�e�y�_�l���e�x�^�y�f���i�j�Z�\�b�e�v�g�h���i�b�l�Z�l�v�k�y���[�h�e�_�_���q�_�f���\�����������k�l�j�Z�g�Z�o�´��
[14].  

�B�g�n�h�j�f�Z�p�b�y�� �h�� �_�\�j�h�i�_�c�k�d�h�f�� �l�m�j�g�_�� ���������� �]�h�^�Z�� �\�d�e�x�q�Z�_�l��
�^�Z�g�g�u�_���h�� �^�h�k�l�b�`�_�g�b�y�o�� �b�� �n�b�g�Z�g�k�h�\�u�o�� �j�_�a�m�e�v�l�Z�l�Z�o��
�d�h�j�i�h�j�Z�l�b�\�g�h�]�h�� �[�j�_�g�^�Z���� �d�h�l�h�j�u�_�� �h�i�j�_�^�_�e�y�x�l�� �_�]�h�� �m�k�i�_�r�g�u�_��
�d�h�g�d�m�j�_�g�l�g�u�_�� �i�h�a�b�p�b�b�� �g�Z�� �f�b�j�h�\�h�f�� �j�u�g�d�_���� �<�� �p�_�g�l�j�_�� �\�g�b�f�Z�g�b�y��
�f�_�^�b�Z-�d�h�g�l�_�g�l�Z���� �i�h�k�\�y�s�_�g�g�h�]�h�� �f�_�j�h�i�j�b�y�l�b�x�� �b�� �a�Z�k�e�m�]�Z�f��
�d�h�f�i�Z�g�b�b-�h�j�]�Z�g�b�a�Z�l�h�j�Z��- �q�b�k�l�Z�y�� �\�u�j�m�q�d�Z�� �\�� �j�Z�a�f�_�j�_�� �Ä�i�j�b�f�_�j�g�h��
������ �f�b�e�e�b�Z�j�^�h�\�� �^�h�e�e�Z�j�h�\�� �\�� ���������� �]�h�^�m���� �k�� �i�h�f�h�s�v�x�� �d�h�l�h�j�h�c��
�Ä�F�h�g�^�_�e�b�c�a�� �B�g�l�_�j�g�_�r�t�g�t�e�³�� �m�i�j�Z�\�e�y�_�l�� �[�m�^�m�s�b�f�� �a�Z�d�m�k�h�d�� �k��
�l�Z�d�b�f�b�� �a�g�Z�d�h�\�u�f�b�� �f�b�j�h�\�u�f�b�� �b�� �f�_�k�l�g�u�f�b�� �[�j�_�g�^�Z�f�b���� �d�Z�d�� �2�U�H�R����
�E�H�O�9�L�W�D���b���/�8�����r�h�d�h�e�Z�^�g�u�_���d�h�g�n�_�l�u���&�D�G�E�X�U�\���'�D�L�U�\���0�L�O�N���&�D�G�E�X�U�\��
�'�D�L�U�\�� �0�L�O�N���� �0�L�O�N�D�� �b�� �7�R�E�O�H�U�R�Q�H���� �6�R�X�U�� �3�D�W�F�K�� �.�L�G�V�� �b�� �`�_�\�Z�l�_�e�v�g�u�_��
�j�_�a�b�g�d�b�� �+�D�O�O�V�� �b�� �7�U�L�G�H�Q�W���� �Z�� �l�Z�d�`�_�� �©�f�_�k�l�g�u�_�� �[�j�_�g�^�u���� �l�Z�d�b�_�� �d�Z�d��
�F�h�j�_�g�b�����K�\�h�]�_���b���K�_�a�h�g�b�´���>�����@���������� 

�I�j�_�^�k�l�Z�\�e�_�g�g�Z�y�� �b�g�n�h�j�f�Z�p�b�y�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h��
�e�b�^�b�j�m�x�s�b�o�� �i�h�a�b�p�b�y�o�� �d�h�f�i�Z�g�b�b�� �\�� �h�i�j�_�^�_�e�_�g�g�h�c�� �h�l�j�Z�k�e�b�� �b��
�i�h�^�q�_�j�d�b�\�Z�_�l���k�m�l�v���j�u�g�h�q�g�h�c���d�h�j�i�h�j�Z�l�b�\�g�h�c���d�m�e�v�l�m�j�u�����d�h�l�h�j�m�x��
�j�Z�a�\�b�\�Z�_�l�� �Ä�F�h�g�^�_�e�b�c�a�� �B�g�l�_�j�g�_�r�t�g�t�e�´���� �K�l�b�f�m�e�b�j�h�\�Z�g�b�_��
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�b�g�l�_�j�_�k�Z�� �i�h�l�j�_�[�b�l�_�e�_�c�� �d�� �i�j�h�^�m�d�p�b�b�� �d�h�f�i�Z�g�b�b�� �k�� �i�h�f�h�s�v�x��
�i�j�b�\�e�_�d�Z�l�_�e�v�g�u�o�� �i�j�h�]�j�Z�f�f���� �d�h�l�h�j�u�_�� �d�Z�`�^�u�c�� �\�u�i�m�k�d��
�_�\�j�h�i�_�c�k�d�h�]�h�� �l�m�j�Z�� �0�L�O�N�D�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �r�b�j�h�d�h�c�� �i�m�[�e�b�d�_����
�y�\�e�y�_�l�k�y�� �\�u�j�Z�`�_�g�b�_�f���Z�d�l�b�\�g�h�c�� �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�h�c�� �k�l�j�Z�l�_�]�b�b��
�d�h�f�i�Z�g�b�b���� �d�h�l�h�j�Z�y�� �k�l�j�_�f�b�l�k�y�� �i�h�^�^�_�j�`�b�\�Z�l�v�� �k�\�h�c�� �b�f�b�^�`��
�i�_�j�k�i�_�d�l�b�\�g�h�c���[�b�a�g�_�k-�h�j�]�Z�g�b�a�Z�p�b�b�� 

�J�y�^�� �d�h�f�i�Z�g�b�c�� �k�� �j�u�g�h�q�g�h�c�� �d�m�e�v�l�m�j�h�c���� �^�e�y�� �d�h�l�h�j�u�o��
�e�b�^�_�j�k�l�\�h�� �\�� �h�i�j�_�^�_�e�_�g�g�h�c�� �k�n�_�j�_�� �y�\�e�y�_�l�k�y�� �i�j�b�h�j�b�l�_�l�h�f����
�i�_�j�_�o�h�^�y�l�� �d�� �i�h�e�b�l�b�d�_�� �k�h�p�b�Z�e�v�g�h�c�� �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b���� �B�o�� �\�d�e�Z�^�� �\��
�h�[�s�_�k�l�\�h�� �i�m�l�_�f�� �b�g�\�_�k�l�b�j�h�\�Z�g�b�y�� �\�� �k�h�p�b�Z�e�v�g�u�_�� �p�_�e�b�� �b�� �^�Z�j�_�g�b�c��
�h�[�_�k�i�_�q�b�\�Z�_�l�� �b�f�� �[�e�Z�]�h�i�j�b�y�l�g�m�x�� �b�a�\�_�k�l�g�h�k�l�v�� �\�� �^�b�g�Z�f�b�q�g�h�c��
�k�b�l�m�Z�p�b�b�� �^�b�g�Z�f�b�q�_�k�d�Z�y�� �k�b�l�m�Z�p�b�y�� �m�]�e�m�[�e�y�x�s�_�c�k�y�� �d�h�g�d�m�j�_�g�p�b�b����
�D�h�j�i�h�j�Z�l�b�\�g�u�_�� �d�h�f�i�Z�g�b�b�� �k�h�a�^�Z�x�l�� �b�� �i�h�^�^�_�j�`�b�\�Z�x�l�� �b�f�b�^�`��
�k�\�h�_�]�h���[�j�_�g�^�Z�� �b�� �j�Z�a�\�b�\�Z�x�l�� �k�\�h�x�� �d�h�j�i�h�j�Z�l�b�\�g�m�x�� �d�m�e�v�l�m�j�m�� �k��
�i�h�f�h�s�v�x�� �j�Z�a�e�b�q�g�u�o�� �b�g�b�p�b�Z�l�b�\���� �k�j�_�^�b�� �d�h�l�h�j�u�o�� �\�Z�`�g�m�x�� �j�h�e�v��
�b�]�j�Z�x�l�� �k�i�_�p�b�Z�e�v�g�u�_�� �f�_�j�h�i�j�b�y�l�b�y�� �b�� �d�Z�f�i�Z�g�b�b���� �i�h�k�\�y�s�_�g�g�u�_��
�\�Z�`�g�u�f�� �k�h�p�b�Z�e�v�g�u�f�� �\�h�i�j�h�k�Z�f���� �D�h�f�i�Z�g�b�y�� �Ä�G�_�k�l�e�_�� �;�t�e�]�Z�j�b�y��
�:�>�³���� �d�h�l�h�j�Z�y�� �i�j�b�a�g�Z�g�Z�� �h�^�g�b�f�� �b�a�� �\�_�^�m�s�b�o�� �[�j�_�g�^�h�\�� �\��
�i�j�h�b�a�\�h�^�k�l�\�_�� �r�h�d�h�e�Z�^�g�u�o�� �b�a�^�_�e�b�c�� �b�� �h�^�g�b�f�� �b�a�� �d�j�m�i�g�_�c�r�b�o��
�k�l�j�Z�l�_�]�b�q�_�k�d�b�o�� �b�g�\�_�k�l�h�j�h�\�� �\�� �i�b�s�_�\�m�x�� �i�j�h�f�u�r�e�_�g�g�h�k�l�v��
�k�l�j�Z�g�u���� �Ä�i�h�^�^�_�j�`�b�\�Z�_�l�� �j�y�^�� �b�^�_�c���� �k�\�y�a�Z�g�g�u�o�� �k�� �j�Z�a�\�b�l�b�_�f��
�[�h�e�]�Z�j�k�d�h�]�h�� �h�[�s�_�k�l�\�D�´�� �>�����@���� �D�h�f�i�Z�g�b�y�� �y�\�e�y�_�l�k�y�� �b�g�b�p�b�Z�l�h�j�h�f�� �b��
�h�j�]�Z�g�b�a�Z�l�h�j�h�f�� �h�^�g�h�c�� �b�a�� �d�j�m�i�g�_�c�r�b�o�� �g�Z�p�b�h�g�Z�e�v�g�u�o�� �d�Z�f�i�Z�g�b�c��
�Ä�@�b�\�b�� �Z�d�l�b�\�g�h���³���� �d�h�l�h�j�Z�y�� �k�l�Z�j�l�h�\�Z�e�Z�� �\�� �K�h�n�b�b�� �\�� ���������� �]�h�^�m����
�B�g�b�p�b�Z�l�b�\�Z�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �h�i�j�_�^�_�e�_�g�g�h�c�� �l�_�g�^�_�g�p�b�b�� �\�� �j�Z�a�\�b�l�b�b��
�b�^�_�b�� �d�h�j�i�h�j�Z�l�b�\�g�h�]�h�� �]�j�Z�`�^�Z�g�k�l�\�Z���� �Z�d�p�_�g�l�� �g�Z�� �Ä�p�_�g�g�h�k�l�y�o���� �l�Z�d�b�_��
�d�Z�d�� �w�d�h�e�h�]�b�y�� �b�� �a�^�h�j�h�\�v�_�³�� �>������ �F���������@���� �F�_�j�h�i�j�b�y�l�b�_����
�i�j�_��̂g�Z�a�g�Z�q�_�g�g�h�_�� �^�e�y�� �k�i�h�j�l�k�f�_�g�h�\-�e�x�[�b�l�_�e�_�c���� �k�l�Z�g�h�\�b�l�k�y��
�l�j�Z�^�b�p�b�_�c���� �i�j�h�\�h�^�b�l�k�y�� �_�`�_�]�h�^�g�h�� �b�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y�� �^�j�m�]�b�_��
�]�h�j�h�^�Z���;�h�e�]�Z�j�b�b�����>�_�k�y�l�u�c���x�[�b�e�_�c�g�u�c���\�u�i�m�k�d���Ä�@�b�\�b���Z�d�l�b�\�g�h���³��
�\�������������]�h�^�m���[�u�e�h���i�j�h�\�_�^�_�g�h���\���K�h�n�b�b�����<�Z�j�g�_���b���;�m�j�]�Z�k�_�����Z���\������������
�]�h�^�m�� �f�_�j�h�i�j�b�y�l�b�_��- �\�� �;�h�j�h�\�_�p�����M�q�Z�k�l�g�b�d�Z�f�� �i�j�_�^�k�l�Z�\�b�e�b�k�v��
�f�g�h�`�_�k�l�\�h�� �\�h�a�f�h�`�g�h�k�l�_�c�� �^�e�y�� �a�Z�g�y�l�b�c���� �d�h�l�h�j�u�_�� �i�j�_�^�e�Z�]�Z�_�l��
�a�b�f�g�b�c�� �k�_�a�h�g�� �>�����@���� �<�l�h�j�h�c�� �a�b�f�g�b�c�� �\�u�i�m�k�d�� �d�Z�f�i�Z�g�b�b��
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�a�Z�i�e�Z�g�b�j�h�\�Z�g�� �g�Z�� ���� �f�Z�j�l�Z�� ���������� �]�h�^�Z�� �\�� �d�m�j�h�j�l�_�� �I�Z�f�i�h�j�h�\�h�� �k��
�k�h�[�e�x�^�_�g�b�_�f���\�k�_�o���f�_�j���[�_�a�h�i�Z�k�g�h�k�l�b���\���m�k�e�h�\�b�y�o���i�Z�g�^�_�f�b�b�����>�����@�� 

�F�_�j�h�i�j�b�y�l�b�_���� �h�j�]�Z�g�b�a�h�\�Z�g�g�h�_�� �d�h�f�i�Z�g�b�_�c�� �Ä�G�_�k�l�e�_��
�;�t�e�]�Z�j�b�y�� �:�>�³���� �h�[�t�_�^�b�g�y�_�l�� �[�h�e�_�_�� �������� �������� �m�q�Z�k�l�g�b�d�h�\����
�i�j�b�\�e�_�d�Z�_�l�� �������� �i�Z�j�l�g�_�j�h�\�� �b�� �i�j�b�� �i�h�^�^�_�j�`�d�_�� �F�b�g�b�k�l�_�j�k�l�\�Z��
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�<�� �g�Z�k�l�h�y�s�_�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�h�[�e�_�f�Z�� �l�x�j�d�b�a�f�h�\�� �\��

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

�D�e�x�q�_�\�u�_���k�e�h�\�Z�����l�x�j�d�b�a�f�u���\���j�m�k�k�d�h�f���y�a�u�d�_�����a�Z�b�f�k�l�\�h�\�Z�g�b�y����
�n�j�Z�a�_�h�e�h�]�b�q�_�k�d�b�_�� �_�^�b�g�b�p�u���� �j�m�k�k�d�b�_�� �n�j�Z�a�_�h�e�h�]�b�a�f�u�� �a�Z�b�f�k�l�\�h�\�Z�g�g�Z�y��
�e�_�d�k�b�d�Z�� 
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of the Turkic vocabulary into the structure of phraseological units of the 
Russian language, its development. The main source of the research was the 
language units extracted from various dictionaries of the Russian language. 
The material was also drawn from the works of Russian writers and poets, 
educational methodological and scientific literature. 

Keywords: Turkic wordsin Russian, borrowings, phraseological 
units, russian phraseological units, borrowed vocabulary. 

 
�E�x�[�h�c�� �y�a�u�d���� �i�j�h�o�h�^�y�� �a�Z�d�h�g�h�f�_�j�g�u�_�� �k�l�Z�^�b�b�� �k�\�h�_�]�h��

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

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

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

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

�>�Z�`�_���\���©�O�h�`�^�_�g�b�_���a�Z���l�j�b���f�h�j�y���:�n�Z�g�Z�k�b�y���G�b�d�b�l�b�g�Z�ª�����;�,��
�\�_�d�����_�k�l�v���j�y�^���\�h�k�l�h�q�g�u�o�����l�x�j�d�k�d�b�o�����i�_�j�k�b�^�k�d�b�o�����Z�j�Z�[�k�d�b�o���b���^�j������
�k�e�h�\�� 

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

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

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

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

�I�j�b�g�y�l�b�_�� �l�x�j�d�b�a�f�h�\�� �i�j�h�r�e�h���� �d�Z�d�� �i�j�Z�\�b�e�h���� �m�k�l�g�u�f��
�i�m�l�_�f�� 

�F�g�h�]�b�_�� �l�x�j�d�b�a�f�u�� �k�l�Z�e�b�� �i�h�e�g�h�i�j�Z�\�g�u�f�b�� �_�^�b�g�b�p�Z�f�b��
�j�m�k�k�d�b�o���n�j�Z�a�_�h�e�h�]�b�a�f�h�\�� 

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

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

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

�H�^�g�b�f�� �b�a�� �\�h�i�j�h�k�h�\���� �k�l�h�y�s�b�o�� �i�_�j�_�^�� �b�a�m�q�Z�x�s�b�f�b��
�n�j�Z�a�_�h�e�h�]�b�x�����y�\�e�y�_�l�k�y�� �Z�g�Z�e�b�a�� �n�j�Z�a�_�h�e�h�]�b�q�_�k�d�b�o�� �_�^�b�g�b�p�� ���^�Z�e�_�_��
�N�?���� �y�a�u�d�Z�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �b�o�� �]�j�Z�f�f�Z�l�b�q�_�k�d�h�c�� �k�l�j�m�d�l�m�j�u�� �B�a��
�b�a�m�q�_�g�g�u�o�� �N�?�� �_�^�b�g�b�p�� �g�_�d�h�l�h�j�u�_�� �y�\�e�y�x�l�k�y�� �b�f�_�g�g�u�f�b�����l�v�f�Z��
�l�v�f�m�s�Z�y, �l�j�b�r�d�b�g���d�Z�n�l�Z�g, �l�h�s�b�c�����i�m�k�l�h�c�����d�Z�j�f�Z�g�����[�Z�e�[�_�r�d�Z��
�k�l�h�_�j�h�k�h�\�Z�y���� �[�h�e�v�r�b�g�k�l�\�h�� �`�_ - �]�e�Z�]�h�e�v�g�u�f�b�����o�f�_�e�v �\�u�r�b�[�e�h����
�a�Z�`�b�f�Z�l�v�� �\�� �d�m�e�Z�d, �l�j�y�o�g�m�l�v�� �d�Z�a�g�h�c���� �<�� �w�l�b�o�� �\�u�j�Z�`�_�g�b�y�o��
�h�k�g�h�\�g�h�_�� �k�f�u�k�e�h�\�h�_�� �a�g�Z�q�_�g�b�_�� �a�Z�d�e�x�q�_�g�h�� �b�f�_�g�g�h�� �\��
�k�m�s�_�k�l�\�b�l�_�e�v�g�u�o���b���]�e�Z�]�h�e�Z�o���� 
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�D�Z�d�� �\�b�^�g�h�����]�e�Z�]�h�e�v�g�u�_�� �N�?��- �k�Z�f�u�c�� �f�g�h�]�h�q�b�k�e�_�g�g�u�c��
�k�e�h�c�� �n�j�Z�a�_�h�e�h�]�b�q�_�k�d�h�]�h�� �n�h�g�^�Z���� �F�Z�l�_�j�b�Z�e�� �j�m�k�k�d�h�c�� �n�j�Z�a�_�h�e�h�]�b�b��
�l�Z�d�`�_�� �i�h�^�l�\�_�j�`�^�Z�_�l�� �w�l�h�l�� �l�_�a�b�k���� �G�Z�e�b�q�b�_�� �\�� �y�a�u�d�_�� �\�� �[�h�e�v�r�h�f��
�d�h�e�b�q�_�k�l�\�_���N�?���w�l�h�]�h���j�Z�a�j�y�^�Z���f�h�`�g�h���h�[�t�y�k�g�b�l�v���l�_�f�����q�l�h���]�e�Z�]�h�e���\��
�j�_�q�b�� �b�]�j�Z�_�l�� �b�k�d�e�x�q�b�l�_�e�v�g�m�x�� �j�h�e�v���� �h�g�� �y�\�e�y�_�l�k�y�� �k�f�u�k�e�h�\�u�f�� �b��
�]�j�Z�f�f�Z�l�b�q�_�k�d�b�f�� �p�_�g�l�j�h�f�� �j�_�q�b���� �=�e�Z�]�h�e�v�g�u�_�� �N�?�� �j�m�k�k�d�h�]�h�� �y�a�u�d�Z��
�h�o�\�Z�l�u�\�Z�x�l�� �j�Z�a�e�b�q�g�u�_�� �k�n�_�j�u �^�_�y�l�_�e�v�g�h�k�l�b�� �q�_�e�h�\�_�d�Z����
�G�Z�i�j�b�f�_�j�����[�j�Z�l�v�� �g�Z�� �d�Z�j�Z�g�^�Z�r ���a�Z�i�b�k�u�\�Z�l�v�� �q�l�h-�e�b�[�h���� �^�_�e�Z�l�v��
�a�Z�i�b�k�v���� �a�Z�f�_�l�d�m�� �h�� �q�z�f-�e�b�[�h����- �[�j�Z�l�v�� ���\�a�y�l�v���� �i�h�^�� �d�Z�j�Z�m�e 
���Z�j�_�k�l�h�\�u�\�Z�l�v���� �e�b�r�Z�l�v�� �k�\�h�[�h�^�u���� �a�Z�d�e�x�q�Z�l�v�� �\�� �l�x�j�v�f�m�������>�Z�\�Z�c�l�_��
�^�m�f�Z�l�v, �k�d�h�e�v�d�h���\�Z�f���g�Z�^�h���i�h�^�d�b�g�m�l�v���i�e�m�]�h�\, �q�l�h�[�u���\�u�[�j�Z�l�v�k�y���b�a��
�w�l�h�]�h���n�Z�d�l�b�q�_�k�d�h�]�h���l�m�i�b�d�Z, �^�Z�\�Z�c�l�_���i�h�^�k�q�b�l�u�\�Z�l�v���b���[�j�Z�l�v���\�k�z���g�Z��
�d�Z�j�Z�g�^�Z�r, �Z���g�Z���i�h�d�h�k�_���m�q�l�z�f���g�Z�r�b���h�r�b�[�d�b, �i�h-�b�g�h�f�m���j�Z�k�k�l�Z�\�b�f��
�k�b�e�u�����F���R�h�e�h�o�h�\. �I�h�^�g�y�l�Z�y �p�_�e�b�g�Z).  

�;�h�e�v�r�m�x�� �j�h�e�v�� �b�]�j�Z�_�l�� �g�Z�q�Z�e�v�g�Z�y�� �n�h�j�f�Z�� �N�?�� �j�Z�a�e�b�q�g�u�o��
�f�h�j�n�h�e�h�]�b�q�_�k�d�b�o���j�Z�a�j�y�^�h�\�����l�Z�d���d�Z�d���w�l�b���\�h�i�j�h�k�u���\�a�Z�b�f�h�k�\�y�a�Z�g�u��
�^�j�m�]�� �k�� �^�j�m�]�h�f�� �b�� �i�j�h�g�b�d�Z�x�l���^�j�m�]�� �\�� �^�j�m�]�Z���� �H�l�� �l�h�]�h���� �d�Z�d�� �j�_�r�b�l�k�y��
�h�^�b�g���b�a���g�b�o�����a�Z�\�b�k�b�l���h�i�j�_�^�_�e�_�g�b�_���^�j�m�]�h�]�h�����k�j�� �\ �d�m�e�Z�d (�\�h�_�^�b�g�h����
�\�� �h�^�g�h�� �p�_�e�h�_�� ���k�h�[�b�j�Z�l�v�� �b�� �l�����i����) - �\�� �d�m�e�Z�d�_�� ���d�m�e�Z�q�d�_�� (�\�� �i�h�e�g�h�c��
�a�Z�\�b�k�b�f�h�k�l�b�����\�h���\�e�Z�k�l�b���d�h�]�h-�e�b�[�h): �<�Z�g�_���k�l�h�b�e�h�����^�h�e�`�g�h���[�u�l�v����
�[�h�e�v�r�b�o���m�k�b�e�b�c�� �q�l�h�[�u���k�`�Z�l�v���\���d�m�e�Z�d���\�h�e�x���w�l�b�o���i�y�l�b���q�_�e�h�\�_�d��
�b���� �i�_�j�_�^�� �^�u�o�Z�g�b�_�f�� �k�f�_�j�l�b���� �a�Z�k�l�Z�\�b�l�v�� �b�o �i�h�^�q�b�g�b�l�v�k�y�� �k�_�[�_ 
���D�m�i�j�b�g���� �E�b�k�l�j�b�]�h�g�u�������>�R�_�d�k�i�b�j�@�� �k�^�_�e�Z�e�k�y�� �^�b�j�_�d�l�h�j�h�f��
���l�_�Z�l�j�Z������ �m�^�Z�q�g�h�� �i�h�^�h�[�j�Z�e�� �l�j�m�i�i�m���� �d�h�l�h�j�m�x�� �^�_�j�`�Z�e�� �\�� �d�m�e�Z�d�_ 
���E�m�g�Z�q�Z�j�k�d�b�c�����B�k�l�h�j�b�y���a�Z�i�Z�^�g�h�_�\�j�h�i�_�c�k�d�h�c���e�b�l�_�j�Z�l�m�j�u����  

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



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 152 

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

�G�_�d�h�l�h�j�u�_�� �N�?�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c�� �i�j�_�^�e�h�`�_�g�b�y����
�l�x �j�v�f�Z �i�e�Z�q�_�l ���d�l�h-�e�b�[�h �^�Z�\�g�h �a�Z�k�e�m�`�b�\�Z�_�l �l�x�j�_�f�g�h�]�h��
�a�Z�d�e�x�q�_�g�b�y����- �G�_�]�h�^�y�b����- �d�j�b�d�g�m�e �G�b�d�b�l�Z �j�_�a�d�h�«-
 �J�Z�a�\�_ �^�e�y �l�h�]�h �g�Z�r�b �h�l�p�u �k�\�h�[�h�^�m �l�_�[�_��
�a�Z�\�h�_�\�Z�e�b�� �q�l�h�[�u �l�u  �y�d�r�Z�e�k�y �k �g�w�i�f�Z�g�Z�f�b-
�k�i�_�d�m�e�y�g�l�Z�f�b�« �: �i�h �g�b�f �l�x�j�v�f�Z �i�e�Z�q�_�l ���<�� �;�_�e�y�_�\�� �K�l�Z�j�Z�y �d�j�_
�i�h�k�l�v�������o�f�_�e�v�� �\�u�e�_�l�_�e�� �b�a�� �]�h�e�h�\�u - �O�f�_�e�v�� �\�u�e�_�l�_�e�� �m�� �g�_�]�h�� �b�a��
�]�h�e�h�\�u���� �h�g�� �k�f�m�l�b�e�k�y�� �b�� �i�h�q�m�y�e�� �]�j�h�a�m ���K���� �:�d�k�Z�d�h�\���� �K�_�f�_�c�g�Z�y��
�o�j�h�g�b�d�Z�������W�l�h���i�j�b�f�_�j���i�j�h�k�l�u�o���i�h�\�_�k�l�\�h�\�Z�l�_�e�v�g�u�o���d�h�g�k�l�j�m�d�p�b�c����
�?�k�l�v�� �l�Z�d�`�_�� �i�j�b�f�_�j�� �i�h�[�m�^�b�l�_�e�v�g�h�]�h�� �i�j�_�^�e�h�`�_�g�b�y�����d�Z�l�b�k�v��
�d�h�e�[�Z�k�h�c ���i�h�r�z�e�� �\�h�g���� �m�[�b�j�Z�c�k�y����- �;�x�j�h�d�j�Z�l�� �i�h�^�u�f�_�l�� �]�e�Z�a�Z�� �h�l��
�[�m�f�Z�`�g�u�o�� �d�h�i�Z�g�b�c�� �b�� �k�d�Z�`�_�l�� �\�g�y�l�g�h����- �D�Z�l�b�k�v�� �d�h�e�[�Z�k�d�h�c����
���F�Z�y�d�h�\�k�d�b�c���� �J�b�n�f�h�\�Z�g�g�u�_�� �e�h�a�m�g�]�b�������?�k�l�v�� �]�j�m�i�i�Z�� �N�?���± 
�k�j�Z�\�g�_�g�b�c�� �d�Z�d �k�e�h�g�m �^�j�h�[�b�g�Z (�k�h�\�_�j�r�_�g�g�h �g�_�^�h�k�l�Z�l�h�q�g�h��   
�k�e�b�r�d�h�f �f�Z�e�h).   

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

�L�_�i�_�j�v�� �j�Z�k�k�f�h�l�j�b�f�� �k�_�f�Z�g�l�b�d�m�� ���k�f�u�k�e�h�\�h�_�� �a�g�Z�q�_�g�b�_����
�n�j�Z�a�_�h�e�h�]�b�a�f�h�\�����\���k�h�k�l�Z�\�_���d�h�l�h�j�u�o���_�k�l�v���l�x�j�d�b�a�f�u���� 

�G�_�d�h�l�h�j�u�_���N�?���h�[�h�a�g�Z�q�Z�x�l���d�Z�q�_�k�l�\�Z���q�_�e�h�\�_�d�Z�����a�Z���k�e�h�\�h�f��
�\�� �d�Z�j�f�Z�g�� �g�_�� �e�_�a�_�l�� ���o�h�^�b�l�� (�g�Z�o�h�^�q�b�\�� �\�� �[�_�k�_�^�_���� �\�� �k�i�h�j�_����
�d�j�Z�k�g�h�j�_�q�b�\), �[�Z�e�[�_�r�d�Z�� �k�l�h�_�j�h�k�h�\�Z�y ���h�� �[�_�k�l�h�e�d�h�\�h�f���� �]�e�m�i�h�f��
�q�_�e�h�\�_�d�_�������K�Z�r�d�Z�� �;�u�d�h�\�� �k�j�Z�a�m�� �d�� �g�_�c�� �b�� �a�Z�\�z�e�� �n�j�b�\�h�e�v�g�u�c��
�j�Z�a�]�h�\�h�j�q�b�d. �H�g�Z�� �a�Z�� �k�e�h�\�h�f�� �\�� �d�Z�j�f�Z�g�� �g�_���e�_�a�_�l. �H���g�_�c����«�Q�_�]�h�� �l�u��
�i�_�j�_�a�j�_�\�Z�_�r�v! �K�f�h�l�j�b, �l�Z�d�b���a�Z�f�m�`���g�_���\�u�c�^�_�r�v». �:���h�g�Z���\���h�l�\�_�l����
«�G�_���\�h�e�g�m�c�k�y, �k�l�Z�j�h�c���^�_�\�h�c���g�_���i�h�f�j�m. �I�j�b�^�z�l���\�j�_�f�y�² �i�h�k�l�m�i�e�x��
�l�Z�d, �d�Z�d�� �o�h�q�m�� �y, �Z�� �g�_�� �f�h�b�� �k�h�k�_�^�b» (�<. �B�g�n�Z�l�v�_�\. �N�m�g�d�p�b�y��
�\�j�_�f�_�g�b); �B�a�\�b�g�b�l�_�� �f�_�g�y���� �q�_�]�h�� �y�� �\�Z�f�� �l�Z�d�h�_�� �]�e�m�i�h�_���� �g�_�k�m�j�Z�a�g�h�_��
�g�Z�]�h�\�h�j�b�e���� �k�h�k�d�h�q�b�e�h�� �m�� �f�_�g�y�� �k�� �y�a�u�d�Z���� �k�Z�f�� �g�_�� �a�g�Z�x���� �^�m�j�Z�d�� �y����
�[�Z�e�[�_�r�d�Z�� �k�l�h�_�j�h�k�h�\�Z�y�����X���� �;�h�g�^�Z�j�_�\�� �Q�l�h�� �l�Z�d�h�_�� �`�b�a�g�_�g�g�u�_��
�p�_�g�g�h�k�l�b�")  
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�>�j�m�]�b�_�� �N�? �\�u�j�Z�`�Z�x�l�� �k�h�k�l�h�y�g�b�_�����o�h�l�v�� �d�Z�j�Z�m�e�� �d�j�b�q�b��
(�\�u�j�Z�`�_�g�b�_�� �h�l�q�Z�y�g�b�y���� �[�_�k�k�b�e�b�y���� �g�_�\�h�a�f�h�`�g�h�k�l�b�� �q�l�h-�e�b�[�h��
�i�j�_�^�i�j�b�g�y�l�v���� �q�l�h�[�u���\�u�c�l�b�� �b�a�� �a�Z�l�j�m�^�g�b�l�_�e�v�g�h�]�h���� �l�y�`�z�e�h�]�h�� �b��
�[�_�a�\�u�o�h�^�g�h�]�h�� �i�h�e�h�`�_�g�b�y�������i�h�^�� �o�f�_�e�v�d�h�f (�\�� �k�h�k�l�h�y�g�b�b�� �e�z�]�d�h�]�h��
�h�i�v�y�g�_�g�b�y�������I�j�b���g�_�c���]�h�e�h�\�Z���o�h�^�h�j�h�f���o�h�^�b�l�����Z���[�_�a���g�_�_���\�h�l���k�e�h�\�g�h��
�i�h�l�_�j�y�e�� �q�l�h���� �d�Z�d�� �^�m�j�Z�d�� �i�h�� �k�l�_�i�m�� �o�h�`�m�������� �K�� �k�Z�f�h�]�h�� �h�[�_�^�Z�� �o�h�l�v��
�d�Z�j�Z�m�e�� �d�j�b�q�b������ ���:���I���� �Q�_�o�h�\���� �K�l�_�i�v����- �I�j�b�o�h�^�b�e�� �h�g�� �\���]�h�k�l�b�g�b�p�m��
�i�h�a�^�g�h���b���d�Z�d���[�m�^�l�h���i�h�^���o�f�_�e�v�d�h�f ���:���B�����D�m�i�j�b�g�����R�l�Z�[�k-�d�Z�i�b�l�Z�g��
�J�u�[�g�b�d�h�\���� 

�B�a�m�q�_�g�b�_�� �j�m�k�k�d�b�o�� �n�j�Z�a�_�h�e�h�]�b�a�f�h�\�� �k�� �d�h�f�i�h�g�_�g�l�Z�f�b��
�l�x�j�d�k�d�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y�� �l�Z�d�`�_�� �i�h�d�Z�a�Z�e�h���� �q�l�h�� �h�^�g�b�f�� �b�a��
�k�\�h�c�k�l�\�� �N�?�� �y�\�e�y�_�l�k�y�� �f�g�h�]�h�a�g�Z�q�g�h�k�l�v���� ���I�h�^�� �i�h�e�b�k�_�f�b�_�c��
���f�g�h�]�h�a�g�Z�q�g�h�k�l�v�x���� �i�h�g�b�f�Z�_�l�k�y�� �k�i�h�k�h�[�g�h�k�l�v�� �n�j�Z�a�_�h�e�h�]�b�a�f�h�\��
�b�f�_�l�v�� �h�^�g�h�\�j�_�f�_�g�g�h�� �g�_�k�d�h�e�v�d�h�� �a�g�Z�q�_�g�b�c�� ���k�_�f�_�f������ �l���_����
�h�[�h�a�g�Z�q�Z�l�v�� �j�Z�a�e�b�q�g�u�_�� �d�e�Z�k�k�u�� �i�j�_�^�f�_�l�h�\���� �y�\�e�_�g�b�c���� �^�_�c�k�l�\�b�c����
�i�j�h�p�_�k�k�h�\���� �i�j�b�a�g�Z�d�h�\�� �b�� �h�l�g�h�r�_�g�b�c���� �G�Z�i�j�b�f�_�j�����r�d�m�j�Z��
�[�Z�j�Z�[�Z�g�g�Z�y - (�m�k�l�Z�j.�i�j�_�a�j.1)�\�h�_�g�g�u�c�� �k�e�m�`�Z�d�Z, �[�_�a�^�m�r�g�u�c�� �b��
�k�m�j�h�\�u�c�� �k�� �i�h�^�q�b�g�z�g�g�u�f�b; 2)�]�j�m�[�h-�i�j�h�k�l. �[�j�Z�g�g�h�_, 
�h�k�d�h�j�[�b�l�_�e�v�g�h�_�� �\�u�j�Z�`�_�g�b�_�� �\�� �Z�^�j�_�k�� �g�_�g�Z�\�b�k�l�g�h�]�h�� �q�_�e�h�\�_�d�Z) - 1) 
�W�l�b�� �k�l�Z�j�u�_�� �[�Z�j�Z�[�Z�g�g�u�_�� �r�d�m�j�u�� �b�a�� �^�_�\�Z�x�l�k�y�� �g�Z�^�� �g�Z�f�b! �H�g�b��
�g�Z�j�h�q�g�h�� �k�l�Z�j�Z�x�l�k�y�� �i�h�^�^�_�j�`�b�\�Z�l�v�� �\�� �h�l�g�h�r�_�g�b�y�o�� �f�_�`�^�m��
�h�n�b�p�_�j�Z�f�b�� �]�j�m�[�h�k�l�v, �k�h�e�^�Z�n�h�g�k�l�\�h, �d�Z�d�h�_-�l�h�� �p�b�g�b�q�g�h�_��
�f�h�e�h�^�_�q�_�k�l�\�h��(�D�m�i�j�b�g. �I�h�_�^�b�g�h�d); 2) �I�_�j�_�i�e�z�l�q�b�d�h�\�� �g�_�j�_�^�d�h��
�[�b�\�Z�e�� �_�z�«���i�j�b�]�h�\�Z�j�b�\�Z�y�����²  �Y�� �l�_�[�_, �r�d�m�j�_�� �[�Z�j�Z�[�Z�g�g�h�c, �i�h�d�Z�`�m��
�^�\�h�j�y�g�k�l�\�h! (�N. �J�_�r�_�l�g�b�d�h�\. �=�e�m�f�h�\�u�������B�e�b�����i�h�^���d�Z�[�e�m�d�h�f - (1) 
�d�h�]�h���� �q�v�b�f���� �m�� �d�h�]�h�����\�� �i�h�e�g�h�c�� �a�Z�\�b�k�b�f�h�k�l�b���� �\�� �[�_�k�i�j�_�d�h�k�e�h�\�g�h�f��
�i�h�^�q�b�g�_�g�b�b�� ���[�u�l�v���� �g�Z�o�h�^�b�l�v�k�y�� �b�� �l���i�������� �h�[�u�q�g�h�� �\�� �a�Z�\�b�k�b�f�h�k�l�b��
�f�m�`�Z�� �h�l�� �`�_�g�u���� ������ �i�h�^�� �\�e�Z�k�l�v�x���� �]�g�z�l�h�f�����± 1)�A�g�Z�e�b�� �f�Z�l�j�h�k�u, �q�l�h��
«�d�Z�i�b�l�Z�g�r�Z» �^�_�j�`�b�l�� �i�h�^�� �d�Z�[�e�m�q�d�h�f�� �f�h�e�h�^�y�s�_�]�h�k�y�� �d�Z�i�b�l�Z�g�Z, 
�q�l�h�� �m�k�l�m�i�b�e, �i�h�^�q�b�g�b�e�k�y�� �^�_�\�q�h�g�d�_�� �k�l�Z�j�b�d�� �d�Z�i�b�l�Z�g��(�K�h�d�h�e�h�\-
�F�b�d�b�l�h�\.�F�Z�l�j�h�k�u); 2)�E�b�i�Z�l�h�\�� �\�� �^�j�m�]�� �k�d�Z�a�Z�e�� �[�_�a�� �h�[�b�g�y�d�h�\����-
�<�u�k�Z�l�_�e�e�b�l�� �D�h�e�h�k�h�\�Z. �<�u�� �m�l�j�Z�l�b�e�b�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�v, �\�u�� �m��
�g�_�]�h���i�h�^���d�Z�[�e�m�d�h�f��(�<. �D�h�q�_�l�h�\. �F�h�e�h�^�h�k�l�v���k���g�Z�f�b). 

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

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

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

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

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

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

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

�K�h�k�l�Z�\�� �b�� �k�l�j�m�d�l�m�j�Z�� �j�m�k�k�d�b�o�� �a�Z�b�f�k�l�\�h�\�Z�g�b�c�� �\�h��
�n�j�Z�a�_�h�e�h�]�b�b�� �l�x�j�d�k�d�b�o�� �y�a�u�d�h�\�� �k�m�s�_�k�l�\�_�g�g�h�� �h�l�e�b�q�Z�x�l�k�y�� �h�l��
�l�x�j�d�b�a�f�h�\���\���j�m�k�k�d�h�c���n�j�Z�a�_�h�e�h�]�b�b�� 

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

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

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

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

 
�E�b�l�_�j�Z�l�m�j�Z 

 
1. �<�b�g�h�]�j�Z�^�h�\�� �<���<���� �B�a�[�j�Z�g�g�u�_�� �l�j�m�^�u���� �E�_�d�k�b�d�h�e�h�]�b�y����
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�<���i�j�h�p�_�k�k�_���i�h�a�g�Z�g�b�y���f�_�l�h�^�u���i�h�a�g�Z�g�b�y���q�Z�s�_���k�o�h�^�y�l�k�y���\�h�_�^�b�g�h����

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �b�g�^�m�d�p�b�y���� �^�_�^�m�d�p�b�y���� �i�h�a�g�Z�g�b�_���� �n�Z�d�l����
�\�u�\�h�^�����^�h�d�Z�a�Z�l�_�e�v�k�l�\�h�����r�Z�[�e�h�g�� 
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In the process of cognition, the methods of cognition often 
converge together, which makes cognition more comprehensive and deep. 
Induction is an important method of cognition through a combination of 
empirical, heuristic-logical methods, a cognitive method that realizes 
cognition by generalizing knowledge gained from experience, moving from 
the particular to the general, making a general conclusion from individual 
facts. It should be noted that induction is mainly used to detect 
mathematical patterns and their proof is carried out by deductive methods. 
A deep understanding of the principle of mathematical induction - its 
correct application - a measure of the maturity of logical thinking, much 
needed by everyone - is widely used in various areas of mathematics. 

Key words: induction, deduction, cognition, fact, inference, proof, 
template. 

 
�>�_�^�m�d�p�b�y�����b���b�g�^�m�d�p�b�y  
�>�_�^�m�d�p�b�y�� ��deduction-�\�u�j�Z�`�_�g�b�_����- �w�l�h�� �\�u�\�h�^���� �\�u�\�h�^�� �b�a��

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

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

������ �>�e�y�� �d�Z�`�^�h�]�h�� �g�Z�l�m�j�Z�e�v�g�h�]�h�� �q�b�k�e�Z��n �k�m�s�_�k�l�\�m�_�l�� �h�^�g�h��
�l�h�e�v�d�h���h�^�g�h���g�Z�l�m�j�Z�e�v�g�h�_���q�b�k�e�h�����k�e�_�^�m�x�s�_�_���a�Z���g�b�f����n + 1. 

2. 1 - �w�l�h�� �g�Z�l�m�j�Z�e�v�g�h�_�� �q�b�k�e�h���� �h�g�h�� �g�_�� �k�e�_�^�m�_�l�� �a�Z�� �d�Z�d�b�f-
�e�b�[�h���g�Z�l�m�j�Z�e�v�g�u�f���q�b�k�e�h�f�� 

������ �G�Z�l�m�j�Z�e�v�g�h�_�� �q�b�k�e�h�� �g�_�� �k�e�_�^�m�_�l�� �a�Z�� �[�h�e�_�_�� �q�_�f�� �h�^�g�b�f��
�g�Z�l�m�j�Z�e�v�g�u�f���q�b�k�e�h�f�� 

������ �?�k�e�b�� �f�g�h�`�_�k�l�\�h��A �k�h�^�_�j�`�b�l�� ���� �b���� �d�Z�`�^�h�_��k 
�g�Z�l�m�j�Z�e�v�g�u�o���q�b�k�_�e���l�Z�d�`�_���k�h�^�_�j�`�b�l���k�e�_�^�m�x�s�_�_���a�Z���g�b�f���q�b�k�e�h��k + 
�������l�h��A �k�h�^�_�j�`�b�l���\�k�_���g�Z�l�m�j�Z�e�v�g�u�_���q�b�k�e�Z�� 

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

�<�k�_�� �e�x�^�b�� �k�f�_�j�l�g�u���� �K�h�d�j�Z�l��- �f�m�`�q�b�g�Z���� �B�l�Z�d���� �K�h�d�j�Z�l��
�k�f�_�j�l�_�g�� 

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

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

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

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

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

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

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

�M�l�\�_�j�`�^�_�g�b�_�� �3���Q���� �k�q�b�l�Z�_�l�k�y�� �b�k�l�b�g�g�u�f�� �^�e�y�� �\�k�_�o��
�g�Z�l�m�j�Z�e�v�g�u�o���Q�����_�k�e�b���\�u�i�h�e�g�y�x�l�k�y���k�e�_�^�m�x�s�b�_���^�\�Z���m�k�e�h�\�b�y�� 

�������<���k�e�m�q�Z�_���Q��� ���������m�l�\�_�j�`�^�_�g�b�_���3���Q�����\�_�j�g�h 
������ �I�j�_�^�i�h�e�Z�]�Z�y���� �q�l�h�� �m�l�\�_�j�`�^�_�g�b�_�� �3���Q���� �\�_�j�g�h�� �^�e�y�� �Q�� � �� �N����

�k�e�_�^�m�_�l�����q�l�h���m�l�\�_�j�`�^�_�g�b�_ 
    �3���Q���� �\�_�j�g�h���^�e�y�� �Q�� � �� �N�� ���� ������ �]�^�_�� �N��- �e�x�[�h�_�� �g�Z�l�m�j�Z�e�v�g�h�_��

�q�b�k�e�h�� 
�I�h�^�� �f�_�l�h�^�h�f�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �b�g�^�m�d�p�b�b�� �i�h�g�b�f�Z�_�l�k�y��

�k�e�_�^�m�x�s�b�c���f�_�l�h�^���^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z�� 
�?�k�e�b�� �l�j�_�[�m�_�l�k�y�� �^�h�d�Z�a�Z�l�v�� �b�k�l�b�g�g�h�k�l�v�� �m�l�\�_�j�`�^�_�g�b�y�� �3���Q����

�^�e�y�� �e�x�[�h�]�h�� �g�Z�l�m�j�Z�e�v�g�h�]�h�� �Q���� �l�h�� �i�j�h�\�_�j�y�_�l�k�y�� �b�k�l�b�g�g�h�k�l�v��
�m�l�\�_�j�`�^�_�g�b�y�� �3���������� �Z�� �a�Z�l�_�f���� �i�j�_�^�i�h�e�Z�]�Z�y���� �q�l�h�� �m�l�\�_�j�`�^�_�g�b�_�� �3���N����
�b�k�l�b�g�g�h�������^�h�d�Z�a�u�\�Z�_�l�k�y���k�i�j�Z�\�_�^�e�b�\�h�k�l�v���m�l�\�_�j�`�^�_�g�b�y���3���N���������������<��
�w�l�h�f�� �k�e�m�q�Z�_���� �k�h�]�e�Z�k�g�h�� �i�j�b�g�p�b�i�m�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �b�g�^�m�d�p�b�b����
�m�l�\�_�j�`�^�_�g�b�_���3���Q�����\�_�j�g�h���^�e�y���e�x�[�h�]�h���g�Z�l�m�j�Z�e�v�g�h�]�h���Q�� 

�G�Z�i�j�b�f�_�j���� �^�h�d�Z�`�_�f���� �q�l�h�� �d�Z�`�^�u�c �q�e�_�g��
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b��������an = n3 +5n  �^�_�e�b�l�k�y���g�Z�������� 

�I�_�j�\�u�c���q�e�_�g���^�_�e�b�l�k�y���g�Z���������i�h�l�h�f�m���q�l�h��a1 = 6 . 
�I�j�_�^�i�h�e�h�`�b�f���� �q�l�h�� �\�� �k�e�m�q�Z�_�� �g�Z�l�m�j�Z�e�v�g�h�]�h�� �N���� �N-�c�� �q�e�_�g��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���^�_�e�b�l�k�y���g�Z���������<���w�l�h�f���k�e�m�q�Z�_�� 
ak+1 = (k + 1)3 + 5(k + 1) = k3 +3k2 +3k + 1 + 5k + 5 = k3 + 5k + 3k(k + 1) + 
+ 6 =   a k +3k(k + 1) + 6 

�I�h�k�d�h�e�v�d�m�� �h�^�g�h�� �b�a�� �q�b�k�_�e��k �b��k������ �q�_�l�g�h�_���� �l�h��k (k + 1) 
�q�_�l�g�h�����K�e�_�^�h�\�Z�l�_�e�v�g�h�� 
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  3k (k �����������^�_�e�b�l�k�y���g�Z������ 
�L�Z�d�b�f���h�[�j�Z�a�h�f�����^�h�d�Z�a�Z�l�_�e�v�k�l�\�h���f�_�l�h�^�h�f���f�Z�l�_�f�Z�l�b�q�_�k�d�h�c��

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

�L�_�i�_�j�v�� �i�j�_�^�k�l�Z�\�b�f�� �i�j�b�e�h�`�_�g�b�y�� �f�_�l�h�^�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c��
�b�g�^�m�d�p�b�b�� 

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

�?�k�e�b�� �\�� �f�g�h�`�_�k�l�\�_�� �;�� �g�_�l�� �w�e�_�f�_�g�l�Z���� �;�� � ���� �l�h�� �k�q�b�l�Z�_�l�k�y����

�q�l�h���h�g�h���b�f�_�_�l���h�^�g�h���i�h�^�f�g�h�`�_�k�l�\�h���± �w�l�h��. 
�?�k�e�b�� �;�� �b�f�_�_�l�� �h�^�b�g�� �w�e�_�f�_�g�l���� �;�� � �� �^�D�`���� �m�� �g�_�]�h�� �[�m�^�_�l�� �^�\�Z��

�i�h�^�f�g�h�`�_�k�l�\�Z���± �w�l�h��, {a}. 

�?�k�e�b���;��� ���^�D�����E�`�����l�h���_�]�h���i�h�^�f�g�h�`�_�k�l�\�Z���± �w�l�h��, {a}, {b}, 
{a, b}. 

�?�k�e�b�� �h�[�h�a�g�Z�q�b�l�v�� �d�h�e�b�q�_�k�l�\�h�� �i�h�^�f�g�h�`�_�k�l�\�� �f�g�h�`�_�k�l�\�Z����
�k�h�^�_�j�`�Z�s�_�]�h �Q���w�e�_�f�_�g�l�h 

S (n), �l�h�]�^�Z S (0) = 1, S (1) = 2, S ( 2 ) = 4 = ,  ... : 
�A�Z�^�Z�g�b�_���������>�h�d�Z�a�Z�l�v���q�l�h��                    S ( n ) =           (1) 
�J�_�r�_�g�b�_������ 
�Z�����h�k�g�h�\�g�h�c���r�Z�]�����<���k�e�m�q�Z�_���Q��� �������m�l�\�_�j�`�^�_�g�b�_���\�_�j�g�h�� 
�[���� �b�g�^�m�d�l�b�\�g�h�_�� �i�j�_�^�i�h�e�h�`�_�g�b�_�����I�j�_�^�i�h�e�h�`�b�f���� �q�l�h��

�m�l�\�_�j�`�^�_�g�b�_���\�_�j�g�h�����d�h�]�^�Z�� 
    n = k: 
�\�����b�g�^�m�d�l�b�\�g�u�c���r�Z�]�����>�h�d�Z�a�Z�l�v�����q�l�h������ S ( k + 1) =  
�I�j�_�^�i�h�e�h�`�b�f���� �q�l�h��X = ���� �W�l�h��

�g�Z�[�h�j�� �w�e�_�f�_�g�l�h�\�� ���N���������� �i�h�e�m�q�_�g�g�u�c�� �^�h�[�Z�\�e�_�g�b�_�f�� �w�e�_�f�_�g�l�Z��
  �d���f�g�h�`�_�k�l�\�m����Y = . 

�I�j�h�b�a�\�h�e�v�g�h�_�� �i�h�^�f�g�h�`�_�k�l�\�h�� �;�� �e�b�[�h�� �k�h�^�_�j�`�b�l�� �w�e�_�f�_�g�l����
 �����e�b�[�h���g�_���k�h�^�_�j�`�b�l�� 

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

�\�k�_�o���i�h�^�f�g�h�`�_�k�l�\�����k�h�^�_�j�`�Z�s�b�o�������l�h���k�g�h�\�Z���f�u���i�h�e�m�q�b�f�����q�l�h��
�b�o���d�h�e�b�q�_�k�l�\�h���j�Z�\�g�h�� �d�h�e�b�q�_�k�l�\�m���i�h�^�f�g�h�`�_�k�l�\���f�g�h�`�_�k�l�\�Z���<���� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �d�h�e�b�q�_�k�l�\�h�� �i�h�^�f�g�h�`�_�k�l�\�� �f�g�h�`�_�k�l�\�Z�� �;��
�j�Z�\�g�h������  

�A�Z�^�Z�g�b�_�� ������ �>�h�d�Z�a�Z�l�v���� �q�l�h�� �e�x�[�h�_�� �g�Z�l�m�j�Z�e�v�g�h�_�� �q�b�k�e�h��n, 
�[�h�e�v�r�_�_���������f�h�`�_�l���[�u�l�v���i�j�_�^�k�l�Z�\�e�_�g�h���d�Z�d���i�j�h�b�a�\�_�^�_�g�b�_���i�j�h�k�l�u�o��
�q�b�k�_�e�� 

�J�_�r�_�g�b�_�� 
 �H�[�h�a�g�Z�q�b�f���q�_�j�_�a���3�����Q�����m�l�\�_�j�`�^�_�g�b�_���� �q�l�h���Q���a�Z�i�b�k�Z�g�h���d�Z�d��

�i�j�h�b�a�\�_�^�_�g�b�_���i�j�h�k�l�u�o���q�b�k�_�e 
�Z�����h�k�g�h�\�g�h�c���r�Z�]�����\���k�e�m�q�Z�_���Q��� �������\�_�j�g�h���3�������������i�h�l�h�f�m���q�l�h���\��

�w�l�h�f���k�e�m�q�Z�_������� ������ 
�[���� �b�g�^�m�d�l�b�\�g�h�_�� �i�j�_�^�i�h�e�h�`�_�g�b�_���� �i�m�k�l�v�� �3�� ���L���� �b�k�l�b�g�g�h�� �^�e�y��

�\�k�_�o���a�g�Z�q�_�g�b�c���L���������������������������������”���L���”���N�� 
�\���� �b�g�^�m�d�l�b�\�g�u�c�� �r�Z�]���� �^�h�d�Z�`�_�f���� �q�l�h�� �b�� �3�� ���N�������� �l�Z�d�`�_��

�\�_�j�g�h�� 
�A�^�_�k�v�� �\�h�a�f�h�`�g�u�� �^�\�Z�� �k�e�m�q�Z�y���� �� �?�k�e�b�� ���N�������� �i�j�h�k�l�h�_�� �q�b�k�e�h����

�l�h�� �3�� ���N�������� �\�_�j�g�h���� �� �� �?�k�e�b�� ���N�������� �y�\�e�y�_�l�k�y�� �k�h�k�l�Z�\�g�u�f���� �h�g�h��
�i�j�_�^�k�l�Z�\�e�y�_�l�k�y���i�j�h�b�a�\�_�^�_�g�b�_�f���g�Z�l�m�j�Z�e�v�g�u�o���q�b�k�_�e���D���†���E���������”���D���”��
�E�������N�����������B�a���i�j�_�^�i�h�e�h�`�_�g�b�y���b�g�^�m�d�p�b�b���k�e�_�^�m�_�l�����q�l�h���D���b���E���f�h�`�g�h��
�i�j�_�^�k�l�Z�\�b�l�v�� �d�Z�d�� �i�j�h�b�a�\�_�^�_�g�b�_�� �i�j�h�k�l�u�o�� �q�b�k�_�e���I�h�k�e�_�� �w�l�h�]�h����
�i�j�h�b�a�\�_�^�_�g�b�_�� �w�l�b�o�� �q�b�k�_�e�� �j�Z�\�g�h�_�� �N�������� �[�m�^�_�l�� �i�j�_�^�k�l�Z�\�e�_�g�h�� �d�Z�d��
�i�j�h�b�a�\�_�^�_�g�b�_�� �i�j�h�k�l�u�o�� �i�j�h�b�a�\�h�^�b�l�_�e�_�c���� �K�e�_�^�h�\�Z�l�_�e�v�g�h�� �\�� �w�l�h�f��
�k�e�m�q�Z�_���i�j�Z�\�b�e�v�g�h���b���3�����N+1). 

�I�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �b�g�^�m�d�p�b�b�� �i�j�b��
�\�u�q�b�k�e�_�g�b�b���k�m�f�f 

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

�I�j�b�f�_�j���������>�Z�\�Z�c�l�_���i�h�e�m�q�b�f���n�h�j�f�m�e�m���^�e�y���w�l�h�c���k�m�f�f�u 
· ( 2  

�J�_�r�_�g�b�_�� 
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�H�[�k�m�`�^�Z�_�f�u�_���q�Z�k�l�g�u�_���k�e�m�q�Z�b���i�j�_�^�i�h�e�Z�]�Z�x�l�����q�l�h�� 
                            ( 2 ) 

�>�h�d�Z�`�_�f���i�h�e�m�q�_�g�g�m�x���n�h�j�f�m�e�m���f�_�l�h�^�h�f���f�Z�l�_�f�Z�l�b�q�_�k�d�h�c��
�b�g�^�m�d�p�b�b�� 

�Z�����_�k�e�b���Q��� ���������l�h�� �����q�l�h���\�_�j�g�h�� 
�[���� �i�j�_�^�i�h�e�h�`�b�f���� �q�l�h����

·( 2  = 
 

�\�����^�h�d�Z�`�_�f�����q�l�h������������������   

· ( 2   

  
 

                 
   

�L�Z�d�b�f���h�[�j�Z�a�h�f�����n�h�j�f�m�e�Z����   �\�_�j�g�Z�� 
�I�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �b�g�^�m�d�p�b�b 

�^�h�d�Z�a�u�\�Z�y���g�_�j�Z�\�_�g�k�l�\�h 
�Q�Z�k�l�h�� �w�n�n�_�d�l�b�\�_�g�� �f�_�l�h�^�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �b�g�^�m�d�p�b�b��

�^�h�d�Z�a�u�\�Z�y���g�_�j�Z�\�_�g�k�l�\�h�� 
�G�_�j�Z�\�_�g�k�l�\�h���;�_�j�g�m�e�e�b�� 
�>�h�d�Z�`�_�f�����q�l�h���_�k�e�b���[���! -1 �b���Q�1�����l�h����     (4) 
�>�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� 
         �Z�����\���k�e�m�q�Z�_���Q��� �����������������[���•���������[�� 
         �[���� �i�j�_�^�i�h�e�h�`�b�f���� �q�l�h�� �\�� �k�e�m�q�Z�_�� �Q�� � �� �N�� �\�u�i�h�e�g�y�_�l�k�y��

�g�_�j�Z�\�_�g�k�l�\�h�� 

 
         �\�����^�h�d�Z�`�_�f�����q�l�h����������������������  
�I�h�k�d�h�e�v�d�m�� ���� ���� �[�� �!�� ������ �m�f�g�h�`�b�f�� �^�\�_�� �q�Z�k�l�b�� �g�_�j�Z�\�_�g�k�l�\�Z����

 �g�Z�������������[���� 
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�G�_�j�Z�\�_�g�k�l�\�h���^�h�d�Z�a�Z�g�h�� 
�I�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �b�g�^�m�d�p�b�b �\��

�a�Z�^�Z�q�Z�o���^�_�e�b�f�h�k�l�b 
�I�j�b�f�_�j�����>�h�d�Z�a�Z�l�v�����q�l�h����  
�>�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� 
�Z���\���k�e�m�q�Z�_���Q��� ����������

  
�[�����i�m�k�l�v���\���k�e�m�q�Z�_��n = k,  
�\�����^�h�d�Z�`�_�f�����q�l�h���\���k�e�m�q�Z�_���Q��� ���N������������ 

(   

 
�<���i�h�e�m�q�_�g�g�h�f�� �\�u�j�Z�`�_�g�b�b���\�u�j�Z�`�_�g�b�_���\���k�d�h�[�d�Z�o���i�_�j�\�h�]�h��

�k�e�Z�]�Z�_�f�h�]�h�� �^�_�e�b�l�k�y�� �g�Z�� �������� �i�h�� �b�g�^�m�d�l�b�\�g�h�f�m�� �i�j�_�^�i�h�e�h�`�_�g�b�x���� �Z��
�\�l�h�j�h�_�� �k�e�Z�]�Z�_�f�h�_�� �b�f�_�_�l�� �������� �i�j�h�b�a�\�h�^�b�l�_�e�y���� �i�h�w�l�h�f�m�� �b�o�� �k�m�f�f�Z��
�^�_�e�b�l�k�y���g�Z���������� 

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

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

      ,                     (5) 

�Z�����\���k�e�m�q�Z�_���Q��� ����������  

�[�����i�h�e�h�`�b�f���Q��� ���N������   

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

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

 �J�_�r�_�g�b�_�� 
�E�_�]�d�h�� �� �� �\�b�^�_�l�v���� �q�l�h�� �� �i�j�y�f�Z�y�� �� �� �� �h�^�g�Z���± �i�e�h�k�d�h�k�l�v���^�_�e�b�l�k�y��

�g�Z�������q�Z�k�l�b�������i�j�y�f�u�_���^�\�_�����± �i�e�h�k�d�h�k�l�v���^�_�e�b�l�k�y���g�Z�������q�Z�k�l�b�����i�j�y�f�u�_��
�l�j�b���± �i�e�h�k�d�h�k�l�v�� �^�_�e�b�l�k�y�� �g�Z�� ���� �q�Z�k�l�_�c�� �b�� �q�_�l�u�j�_�� �i�j�y�f�u�_���± �g�Z�� ������
�q�Z�k�l�_�c�� 

  �H�[�h�a�g�Z�q�b�f�� �d�h�e�b�q�_�k�l�\�h�� �i�h�b�k�d�Z�� �q�_�j�_�a�� �3�� ���Q������ �F�h�`�g�h��
�a�Z�f�_�l�b�l�v�����q�l�h�� 

    P (1) = 2, 
    P (2) = P (1) + 2 = 2 + 2 = 1 + (1 + 2), 
    P (3) = P (2) + 3 = 1 + (1 + 2 + 3), 
    P (4) = P (3) + 4 = 1 + (1 + 2 + 3 + 4), 
    P (5) = P (4) + 5 = 1 + (1 + 2 + 3 + 4 + 5): 
�B�k�o�h�^�y�� �b�a�� �i�h�e�m�q�_�g�g�h�]�h�� �i�Z�l�l�_�j�g�Z���� �_�k�l�_�k�l�\�_�g�g�h��

�i�j�_�^�i�h�e�h�`�b�l�v�����q�l�h 
                P (n) = P (n-1) + n = 1 + (1 + 2 + �� + n), 
 �l�h���_�k�l�v����  

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

 �\���k�e�m�q�Z�_�� �n�h�j�f�m�e�Z���m�`�_���i�j�h�\�_�j�_�g�Z�� 
�i�j�_�^�i�h�e�h�`�b�f���� �m�� �g�Z�k�� �_�k�l�v�� �i�j�y�f�u�o����

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

�j�Z�a�^�_�e�y�x�l���i�e�h�k�d�h�k�l�v 
�g�Z�������������� �q�Z�k�l�b�� 

( k+1)-�c�� �e�b�g�b�y���� �i�_�j�_�k�_�d�Z�x�s�Z�y�k�y�� �k�� �e�b�g�b�y�f�b�� ��k ���� �[�m�^�_�l��
�j�Z�a�^�_�e�_�g�Z�� �g�Z�� ��k+������ �q�Z�k�l�b���� �D�Z�`�^�Z�y�� �b�a�� �i�h�e�m�q�_�g�g�u�o�� �q�Z�k�l�_�c��
�j�Z�a�^�_�e�b�l�� �d�Z�`�^�m�x�� �b�a�� �k�m�s�_�k�l�\�m�x�s�b�o�� ��k�������� �q�Z�k�l�_�c�� �i�e�h�k�d�h�k�l�b�� �g�Z��
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�^�\�_�� �q�Z�k�l�b���� �i�h�w�l�h�f�m�� �q�Z�k�l�v�� ��k+������ �[�m�^�_�l�� �^�h�[�Z�\�e�_�g�Z���d��  

�q�Z�k�l�y�f���i�e�h�k�d�h�k�l�b�����L�Z�d�b�f���h�[�j�Z�a�h�f 

 
�K�e�_�^�h�\�Z�l�_�e�v�g�h�����m�j�Z�\�g�_�g�b�_�����������\�_�j�g�h���^�e�y���e�x�[�h�]�h��n�� N. 
�F�u���f�h�`�_�f���g�Z�i�b�k�Z�l�v���h�l�\�_�l���g�Z���a�Z�^�Z�q�m��   

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

�g�_�d�h�l�h�j�u�_�� �k�e�h�`�g�u�_�� �a�Z�^�Z�q�b���� �<�� �h�k�g�h�\�g�h�f�� �w�l�h�� �[�u�e�b�� �e�h�]�b�q�_�k�d�b�_��
�i�j�h�[�e�_�f�u�����d�h�l�h�j�u�_���\�u�a�\�Z�e�b���b�g�l�_�j�_�k���d���f�Z�l�_�f�Z�l�b�d�_���d�Z�d���g�Z�m�d�_�� 

 
�E�b�l�_�j�Z�l�m�j�Z 
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�k�h�_�^�b�g�_�g�b�c�������W�^�b�l���I�j�b�g�l�����?�j�_�\�Z�g�������������� 
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�=�?�G�?�L�B�D�:���B���A�:�=�:�>�D�:���@�B�A�G�B 
 

�D�Z�a�Z�j�y�g���E�m�k�b�g�_���G�h�j�Z�c�j�h�\�g�Z 
�M�q�b�l�_�e�v�g�b�p�Z���[�b�h�e�h�]�b�b 
�H�k�g�h�\�g�Z�y���r�d�h�e�Z���1������ 
���:�j�f�_�g�b�y�����]�����?�j�_�\�Z�g�� 

 
�<���k�l�Z�l�v�_�����m�i�h�f�b�g�Z�x�l�k�y�����g�_�d�h�l�h�j�u�_�����a�Z�d�h�g�h�f�_�j�g�h�k�l�b�����]�_�g�_�l�b�d�b������

�g�Z�� �� �h�k�g�h�\�_�� �� �� �� �d�h�l�h�j�u�o�� �� �f�h�`�g�h�� �� �i�j�_�^�i�h�e�h�`�b�l�v���� �� �q�l�h�� �q�_�e�h�\�_�d�� �g�_�� �f�h�]����
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In  the  article it is mentioned some patterns of genetics, based on 

which we can assume that man could not have evolved from a monkey. 
Although mankind has been interested in the mystery of life for centuries, 
which we have not been able to unravel yet, we, as intelligent and perfectly 
created beings, must actually understand why we were born and what the 
meaning of our life is. 
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�:�� �q�l�h�� �l�Z�d�h�_�� �`�b�a�g�v���� �d�Z�d�� �h�g�Z�� �\�h�a�g�b�d�e�Z�� �g�Z�� �g�Z�r�_�c�� �i�e�Z�g�_�l�_����
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�F�u�� �b�a�m�q�Z�_�f�� �[�b�h�e�h�]�b�x���� �n�h�j�f�b�j�m�_�f�� �\�h�i�j�h�k�u�� �h��
�i�j�h�b�k�o�h�`�^�_�g�b�b���b���b�k�l�h�j�b�q�_�k�d�h�f���j�Z�a�\�b�l�b�b���`�b�\�u�o���h�j�]�Z�g�b�a�f�h�\�����g�_��
�j�Z�k�i�h�e�Z�]�Z�y�����\���l�h�q�g�h�k�l�b���^�Z�g�g�h�c���b�g�n�h�j�f�Z�p�b�_�c�����B�a�m�q�Z�_�f���]�b�i�h�l�_�a�u��
�h�� �j�Z�a�\�b�l�b�b�� �`�b�a�g�b�� �\�� �r�d�h�e�Z�o�� �q�_�e�h�\�_�d���± �w�l�h�� �k�m�s�_�k�l�\�h���� �m�q�b�f��
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�\�u�j�Z�`�Z�x�l�k�y�� �\�� �n�_�g�h�l�b�i�_�� �\�g�_�r�g�b�o�� �q�_�j�l���� �<�h�l�� �w�l�h�� �\�g�m�l�j�_�g�g�_�_�� �b��
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�\�g�_�r�g�_�_�� �k�o�h�^�k�l�\�h���� �[�e�Z�]�h�^�Z�j�y�� �d�h�l�h�j�h�f�m�� �j�h�^�k�l�\�_�g�g�b�d�b�� �g�Z�o�h�^�y�l��
�^�j�m�]�� �^�j�m�]�Z���� �b�� �j�_�Z�e�b�a�m�_�l�k�y�� �i�h�g�y�l�b�_�� �©�a�h�\�� �d�j�h�\�b�ª���� �H�l�\�_�l�� �g�Z�� �l�Z�d�b�_����
�b���j�y�^���^�j�m�]�b�o���\�h�i�j�h�k�h�\���^�Z�z�l���g�Z�m�d�Z��- �]�_�g�_�l�b�d�Z�����d�h�l�h�j�Z�y���a�Z�g�b�f�Z�_�l�k�y��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b�� �i�h�\�_�^�_�g�b�y���� �`�b�a�g�_�k�i�h�k�h�[�g�h�k�l�b���� �j�h�^�k�l�\�Z����
�i�j�h�b�k�o�h�`�^�_�g�b�_�f���\�b�^�h�\���b���^�j�m�]�b�f�b���i�j�h�[�e�_�f�Z�f�b�����d�Z�d���n�e�h�j�u�����l�Z�d���b��
�n�Z�m�g�u�� 

�K�m�s�_�k�l�\�m�_�l�� �l�Z�d�`�_�� �g�Z�m�d�Z�� �Z�g�l�j�h�i�h�e�h�]�b�y���]�j�_�q���� �$�Q�W�K�U�R�S�R�V-
�q�_�e�h�\�_�d���� �O�R�J�R�V- �g�Z�m�d�Z������ �d�h�l�h�j�Z�y�� �h�o�\�Z�l�u�\�Z�_�l�� �f�g�h�]�b�_�� �\�h�i�j�h�k�u�� �h�l��
�i�j�h�b�k�o�h�`�^�_�g�b�y�� �q�_�e�h�\�_�d�Z�� �^�h�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�h�\�j�_�f�_�g�g�u�o�� �g�Z�p�b�c��
�b�� �g�Z�j�h�^�h�\���� �:�� �g�Z�k�e�_�^�k�l�\�_�g�g�u�f�b�� �i�j�h�[�e�_�f�Z�f�b�� �q�_�e�h�\�_�d�Z��
�a�Z�g�b�f�Z�_�l�k�y�� �Z�g�l�j�h�i�h�]�_�g�_�l�b�d�Z���� �d�h�l�h�j�Z�y�� �b�a�m�q�Z�_�l�� �g�Z�k�e�_�^�k�l�\�_�g�g�m�x��
�i�j�b�g�Z�^�e�_�`�g�h�k�l�v�� �g�Z�j�h�^�h�\���� �w�\�h�e�x�p�b�h�g�g�u�_�� �b�a�f�_�g�_�g�b�y�� �q�_�e�h�\�_�d�Z����
�d�h�j�_�g�g�u�_�� �i�j�b�q�b�g�u�� �j�Z�a�e�b�q�b�c�� �f�_�`�^�m�� �j�Z�a�g�u�f�b�� �q�_�e�h�\�_�q�_�k�d�b�f�b��
�j�Z�k�Z�f�b�� �b�� �f�g�h�]�b�_�� �^�j�m�]�b�_�� �g�_�j�_�r�z�g�g�u�_�� �\�h�i�j�h�k�u���� �e�_�`�Z�s�b�_�� �\��
�h�k�g�h�\�_���w�l�g�b�q�_�k�d�h�c���Z�g�l�j�h�i�h�e�h�]�b�b���b���l�_�h�j�b�b���w�\�h�e�x�p�b�b�� 

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

�<�k�_�� �g�Z�p�b�b�� �h�l�g�h�k�y�l�k�y�� �d�� �\�b�^�m�� �+�R�P�R�� �V�D�S�L�H�Q�V�� �b�� �h�l�e�b�q�Z�x�l�k�y��
�h�l���^�j�m�]�b�o���k�\�h�b�o���[�j�Z�l�v�_�\���b���k�_�k�l�z�j�����L�Z�d�b�f�b���\�h�i�j�h�k�Z�f�b���a�Z�g�b�f�Z�_�l�k�y��
�i�h�i�m�e�y�p�b�h�g�g�Z�y�� �]�_�g�_�l�b�d�Z���� �d�h�l�h�j�Z�y�� �\�u�y�k�g�y�_�l�� �f�_�o�Z�g�b�a�f�u��
�g�Z�k�e�_�^�k�l�\�_�g�g�h�k�l�b���j�Z�a�g�u�o���]�j�m�i�i���h�^�g�h�]�h���b���l�h�]�h���`�_���\�b�^�Z�� 

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

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

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

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

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

�F�g�h�]�h�_�� �b�a�� �l�h�]�h���� �q�l�h�� �h�i�b�k�Z�e�� �>�Z�j�\�b�g���� �[�_�a�m�k�e�h�\�g�h���� �b�f�_�_�l��
�a�g�Z�q�_�g�b�_���� �G�h�� �\�h�i�j�h�k�� �i�j�h�b�k�o�h�`�^�_�g�b�y�� �`�b�a�g�b�� �i�h-�i�j�_�`�g�_�f�m��
�i�h�l�j�y�k�Z�x�s�Z�y���a�Z�]�Z�^�d�Z�� 

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

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

�G�h���k�Z�f�h�_���]�e�Z�\�g�h�_��- �m�f�_�l�v���e�x�[�b�l�v���l�h�����q�l�h���h�d�j�m�`�Z�_�l���g�Z�k���b��
�g�Z�r�b�o���[�e�b�a�d�b�o�����G�Z���k�Z�f�h�f���^�_�e�_���e�x�[�b�l�v���± �w�l�h���i�_�j�\�Z�y���h�[�y�a�Z�g�g�h�k�l�v��
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Complex reactions are called reactions in the course of which 
several simple reactions occur simultaneously, while at least one of the 
starting substances or products of simple reactions is a participant in any 
other simple reaction. They are not related to each other; as a result of their 
flow, some property of the medium (ionic strength of a solution, for 
example) can only change, i.e. there will only be a physical effect of one 
process on another. 

A complex reaction can consist of a large number of simple steps 
and simple reactions. Thus, in simple reactions that make up a complex one 
of the participants must necessarily be a substance or an unstable 
intermediate compound that participates in at least one of the other simple 
reactions. 

The minimally complex reactions are: 
1. reversible reactions: �$���<���%�� 
2. parallel reactions: �$���:���%���D�Q�G���$���:���&�� 
Below will be presented examples of reversible and parallel 

reactions, as well as equations for calculating the rates of these reactions. 
Keywords: reversible and parallel reactions, reaction speed, 

complex reactions 
 
�H�[�j�Z�l�b�f�u�f�b �g�Z�a�u�\�Z�x�l�� �o�b�f�b�q�_�k�d�b�_�� �j�_�Z�d�p�b�b����

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

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

 
�I�h�k�d�h�e�v�d�m�� �\�_�s�_�k�l�\�h�� �$���b�� �j�Z�k�o�h�^�m�_�l�k�y, �b���h�[�j�Z�a�m�_�l�k�y, 

�i�h�w�l�h�f�m�� �k�d�h�j�h�k�l�v�� �_�]�h�� �i�h�l�j�_�[�e�_�g�b�y�� �^�h�e�`�g�Z�� �[�u�l�v�� �j�Z�\�g�Z�� �j�Z�a�g�b�p�_��
�k�d�h�j�h�k�l�_�c���j�_�Z�d�p�b�c���k�e�_�\�Z���g�Z�i�j�Z�\�h �b���k�i�j�Z�\�Z���g�Z�e�_�\�h�� 
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- = K1[A] -K-1[B]  

�?�k�e�b���g�Z�q�Z�e�v�g�u�_���d�h�g�p�_�g�l�j�Z�p�b�b���\�_�s�_�k�l�\���$���b �%���j�Z�\�g�u���>�$�@0 
�b [B] 0, �l�h 

 

�?�k�e�b���������� ([A]0+[B]0)=C=Const, 

 

�l�h��       - =(K1+K-1)([A]-C). 

�B�g�l�_�]�j�b�j�m�y���m�j�Z�\�g�_�g�b�_ �i�h�e�m�q�b�f�Ÿ 

log = t,   

�]�^�_�������������������������������������������������������������������������������������������������������������� 
K= . 

�H�[�j�Z�l�b�f�u�_�� �j�_�Z�d�p�b�b�� �[�h�e�_�_�� �k�e�h�`�g�u���� �_�k�e�b�� �j�_�Z�d�p�b�b�� �k�e�_�\�Z��
�g�Z�i�j�Z�\�h�� �b�e�b�� �k�i�j�Z�\�Z�� �g�Z�e�_�\�h�� �b�f�_�x�l�� �[�h�e�_�_�� �\�u�k�h�d�b�c�� �i�h�j�y�^�h�d���� �q�_�f��
�������L�Z�d�b�_���j�_�Z�d�p�b�b���g�Z�a�u�\�Z�x�l�k�y���k�f�_�r�Z�g�g�u�f�b�����G�Z�i�j�b�f�_�j�Ÿ 

   

�I�h�^�k�l�Z�\�e�y�y          [A]=[A]0-X,  [B]=[B]0-X, 
 

          [C]=[C]0+X,  [D]=[D]0+X,  
 

�i�h�e�m�q�b�f - = =�E1���o�N�t0-�Q�����o�B�t0-�Q)-�E-

1���o�K�t0+�Q�����o�<�t0+�Q���x 
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�I�j�b�f�_�j�h�f �k�f�_�r�Z�g�g�h�c���j�_�Z�d�p�b�b�� 

   
�;�h�e�_�_�� �k�e�h�`�g�u�f�� �i�j�b�f�_�j�h�f�� �k�f�_�r�Z�g�g�h�c�� �j�_�Z�d�p�b�b�� �y�\�e�y�_�l�k�y��

�j�Z�a�e�h�`�_�g�b�_���^�b�h�d�k�b�^�Z���Z�a�h�l�Z���i�h�^���\�u�k�h�d�b�f���^�Z�\�e�_�g�b�_�f�Ÿ 

 
�I�Z�j�Z�e�e�_�e�v�g�u�f�b �g�Z�a�u�\�Z�x�l�� �o�b�f�b�q�_�k�d�b�_�� �j�_�Z�d�p�b�b�� �\��

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

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

 
�H�[�h�a�g�Z�q�b�f�� �g�Z�q�Z�e�v�g�m�x�� �d�h�g�p�_�g�l�j�Z�p�b�x�� �\�_�s�_�k�l�\�Z�� �$��- 

�D���f�h�e�v���e�����<���l�_�q�_�g�b�_���\�j�_�f�_�g�b���[���f�h�e�v���e���j�_�Z�]�b�j�m�_�l���k���\�_�s�_�k�l�\�h�f���$����
�b�a���d�h�l�h�j�u�o���;1 �i�j�_�\�j�Z�s�Z�_�l�k�y���\���\�_�s�_�k�l�\�h���%�����Z���;2 �i�j�_�\�j�Z�s�Z�_�l�k�y���\��
�\�_�s�_�k�l�\�h�� �&���� �A�^�_�k�v���� �;�� � �� �;1 + X2���� �D�h�g�p�_�g�l�j�Z�p�b�y�� �\�_�s�_�k�l�\�Z�� �:����
�h�k�l�Z�x�s�Z�y�k�y���a�Z���l�h�l���`�_���i�_�j�b�h�^�����[�m�^�_�l �j�Z�\�g�Z�����D-x). 

�K�d�h�j�h�k�l�v���g�Z�d�h�i�e�_�g�b�y���\�_�s�_�k�l�\�Z���%�� 
 

 = (a-x) 

�K�d�h�j�h�k�l�v���g�Z�d�h�i�e�_�g�b�y���\�_�s�_�k�l�\�Z���&�� 

 = (a-x) 

�J�Z�k�o�h�^���\�_�s�_�k�l�\�Z���$���� 
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=  =  +  = (a-x)+ (a-x), 

�b�e�b        

 = (K1 + K2)(a-x). 

�B�g�l�_�]�j�b�j�h�\�Z�g�b�_�f  �w�l�h�]�h�� �m�j�Z�\�g�_�g�b�y�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�]�j�Z�g�b�q�g�u�o���m�k�e�h�\�b�c�����i�h�e�m�q�b�f�� 

K1 + K2 =               

�?�k�e�b�� �h�i�j�_�^�_�e�y�_�l�k�y�� �l�h�e�v�d�h�� �k�d�h�j�h�k�l�v�� �\�_�s�_�k�l�\�Z�� �$���� �l�h��
�\�d�e�x�q�Z�y �\�_�e�b�q�b�g�u X �b �W�� �\�� �m�j�Z�\�g�_�g�b�_�� ��1), �i�h�e�m�q�Z�_�l�k�y K=K1+K2, 
�l�h���_�k�l�v���i�Z�j�Z�e�e�_�e�v�g�Z�y���j�_�Z�d�p�b�y�����L�Z�d�b�f���h�[�j�Z�a�h�f�����\���j�_�a�m�e�v�l�Z�l�_���^�\�m�o��
�i�Z�j�Z�e�e�_�e�v�g�u�o�� �j�_�Z�d�p�b�c�� �\�_�s�_�k�l�\�h�� �:�� �i�j�_�\�j�Z�l�b�e�h�k�v�� �\�� �^�\�Z�� �j�Z�a�g�u�o��
�\�_�s�_�k�l�\�Z���� �W�l�h�� �f�h�`�g�h�� �m�a�g�Z�l�v���� �h�i�j�_�^�_�e�b�\�� �d�h�e�b�q�_�k�l�\�Z �d�h�g�_�q�g�u�o 
�\�_�s�_�k�l�\�� 

 =  =  = = const.        

�L�h�� �_�k�l�v�� �k�h�h�l�g�h�r�_�g�b�_�� �d�h�g�p�_�g�l�j�Z�p�b�c�� �%�� �b�� �&�� �\�_�s�_�k�l�\����
�h�[�j�Z�a�m�x�s�b�o�k�y�� �\�� �h�^�b�g�Z�d�h�\�u�_�� �i�j�h�f�_�`�m�l�d�b�� �\�j�_�f�_�g�b���� �h�k�l�Z�_�l�k�y��
�i�h�k�l�h�y�g�g�u�f���� �<�� �h�[�j�Z�a�p�Z�o���� �\�a�y�l�u�o�� �b�a�� �j�_�Z�d�l�h�j�Z�� �\�� �j�Z�a�g�h�_�� �\�j�_�f�y����
�i�m�l�_�f�� �h�^�g�h�\�j�_�f�_�g�g�h�]�h�� �h�i�j�_�^�_�e�_�g�b�y�� �;1 �b�� �;2 �f�h�`�g�h�� �\�u�q�b�k�e�b�l�v��
�d�Z�d�� �k�m�f�f�m�� ���.1+K2������ �l�Z�d�� �b�� �h�l�g�h�r�_�g�b�_�� �.�����.������ �b�a�� �d�h�l�h�j�b�o�� �f�h�`�g�h��
�h�l�^�_�e�v�g�h���j�Z�k�k�q�b�l�u�\�Z�l�v���a�g�Z�q�_�g�b�y���.1 �b���.2.  

�K�h�]�e�Z�k�g�h���d�b�g�_�l�b�q�_�k�d�h�c���k�o�_�f�_�Ÿ 

 
�h�l�d�m�^�Z 

 
�B�g�l�_�]�j�b�j�m�y���w�l�h���m�j�Z�\�g�_�g�b�_�����i�h�e�m�q�b�f�Ÿ 
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�?�k�e�b                

�l�h������������������������������������  
�I�h���l�h�f�m���`�_���i�j�b�g�p�b�i�m�Ÿ 

 
�<���h�k�h�[�h�f���k�e�m�q�Z�_�����d�h�]�^�Z               [U] 0 = [V] 0 = [W]0 = 0, 
 

�l�h                                                  [U] = [V]= [W] = k 1:k2:k3. 
 �W�l�h�� �h�a�g�Z�q�Z�_�l���� �q�l�h�� �\�� �k�e�m�q�Z�_�� �j�_�Z�d�p�b�c�� �h�^�g�h�]�h�� �i�h�j�y�^�d�Z����

�k�h�h�l�g�h�r�_�g�b�_���d�h�e�b�q�_�k�l�\���8�����9���b���:�����]�_�g�_�j�b�j�m�_�f�u�_���\���h�^�g�h���b���l�h���`�_��
�\�j�_�f�y�����l�Z�d�h�_���`�_�����d�Z�d���b���k�h�h�l�g�h�r�_�g�b�_���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���m�^�_�e�v�g�u�o��
�k�d�h�j�h�k�l�_�c���� �J�Z�k�f�h�l�j�b�f�� �k�e�m�q�Z�c���� �d�h�]�^�Z�� �N1<k2<k3���� �Q�l�h�[�u�� �m�a�g�Z�l�v��
�a�g�Z�q�_�g�b�y�� �w�l�b�o�� �d�h�g�k�l�Z�g�l�� �i�h�� �h�l�^�_�e�v�g�h�k�l�b���� �g�_�h�[�o�h�^�b�f�h�� �a�g�Z�l�v��
�k�d�h�j�h�k�l�v�� �j�Z�k�o�h�^�Z�� �b�k�o�h�^�g�h�]�h�� �\�_�s�_�k�l�\�Z�� ���$���� ���^�e�y�� �i�h�^�k�q�_�l�Z�� �™�Ni���� �b��
�m�^�_�e�v�g�u�_���k�d�h�j�h�k�l�b���h�[�j�Z�a�h�\�Z�g�b�y���i�h���d�j�Z�c�g�_�c���f�_�j�_���^�\�m�o���d�h�g�_�q�g�u�o��
�\�_�s�_�k�l�\���� �L�j�_�l�v�y�� �d�h�g�k�l�Z�g�l�Z�� �h�i�j�_�^�_�e�y�_�l�k�y�� �i�m�l�_�f�� �\�u�q�b�l�Z�g�b�y��
�k�m�f�f�u���^�\�m�o���b�a���™�Ni.                                                                                                                                  

�J�Z�k�f�h�l�j�b�f�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�c�� �k�e�m�q�Z�c�� �i�Z�j�Z�e�e�_�e�v�g�u�o��
�j�_�Z�d�p�b�c�� 

 
�B�g�l�_�]�j�b�j�m�y���w�l�h���m�j�Z�\�g�_�g�b�_�����i�h�e�m�q�b�f�Ÿ 



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 179 

 
�M�j�Z�\�g�_�g�b�_�� �\�� �l�Z�d�h�c�� �n�h�j�f�_�� �g�_�i�j�b�f�_�g�b�f�h���� �i�h�k�d�h�e�v�d�m��

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

�^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�_���m�j�Z�\�g�_�g�b�_�� 

 
�I�h�^�k�l�Z�\�e�y�y���O �\�f�_�k�l�h��  �i�h�e�m�q�b�l�k�y�� 

 
�b�e�b  

 [A].  

 
�E�b�l�_�j�Z�l�m�j�Z 
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�E�B�G�?�C�G�:�Y���N�M�G�D�P�B�Y���B���?�?���=�J�:�N�B�D 
 

�K�_�j�h�[�y�g���K�b�j�m�r 
�M�q�b�l�_�e�v�g�b�p�Z�� 

�>�b�e�b�`�Z�g�k�d�Z�y���h�k�g�h�\�g�Z�y���r�d�h�e�Z���1������ 
���:�j�f�_�g�b�y�����]�����>�b�e�b�`�Z�g�� 

 
�F�Z�l�_�f�Z�l�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_���� �m�q�_�[�g�u�c�� �i�j�h�p�_�k�k�� �k�i�h�k�h�[�h�f��

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

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

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����e�b�g�_�c�g�Z�y�� �n�m�g�d�p�b�y���� �]�j�Z�n�b�d���� �d�h�h�j�^�b�g�Z�l�g�Z�y��
�i�e�h�k�d�h�k�l�v�����d�h�h�j�^�b�g�Z�l�u�� 
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Mathematical education, the educational process by the way of 
teaching mathematics, today is not only teaching mathematics. This is the 
process of forming not only mathematical knowledge and abilities, but also 
a system of values. Mathematics education promotes the creativity and 
development process of students. 

The main goal of studying a linear function and building its graph 
is to introduce a direct relative dependence and the concept of a linear 
function, to formulate the ability to solve problems associated with the 
graphs of these functions. 

We study a special case of a linear function - direct relative 
dependence, investigate the disposition of the line, depending on its slope. 
Then the concept of a linear function is introduced, it is shown how you can 
get the corresponding direct relative graph. The use of linear functions is 
also covered in other subjects, especially physics. Observing the graphs of 
straight-line functions allows you to move on to considering partially given 
functions, helps to reinforce the intersubject connections of mathematics 
and physics. 

Key words: linear function, graph, coordinate plane, coordinates. 
 

�E�B�G�?�C�G�:�Y���N�M�G�D�P�B�Y 
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�E�b�g�_�c�g�Z�y���n�m�g�d�p�b�y�����n�m�g�d�p�b�y���\�\�b�^�_�� : 
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�=�j�Z�n�b�d�� �e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �i�j�y�f�m�x��
�e�b�g�b�x���k�� �d�h�l�h�j�h�c�� �k�\�y�a�Z�g�h�� �_�]�h�� �g�Z�a�\�Z�g�b�_�������d�h�l�h�j�u�c�� �i�_�j�_�k�_�d�Z�_�l��

�k�_�]�f�_�g�l�� �h�l���h�k�b����-�_�c�����k�l�j�_�f�b�l�k�y���d����-�h�c���h�k�b���i�h�^�� �m�]�e�h�f�������]�^�_��

 ���� �W�l�h�� �h�l�g�h�k�b�l�k�y�� �d�� �j�_�Z�e�v�g�h�c�� �n�m�g�d�p�b�b�� �k�� �h�^�g�b�f��
�j�_�Z�e�v�g�u�f���b�a�f�_�g�_�g�b�_�f�� 

�x �?�k�e�b��  ������ �e�b�g�b�y�� �g�Z�q�b�g�Z�_�l�k�y�� �h�l�� �g�Z�q�Z�e�Z��
�d�h�h�j�^�b�g�Z�l�g�h�c���i�e�h�k�d�h�k�l�b�� 

�E�B�G�?�C�G�:�Y���N�M�G�D�P�B�Y���K���G�?�K�D�H�E�V�D�B�F�B��
�I�?�J�?�F�?�G�G�U�F�B 

�N�m�g�d�p�b�y���n�m�g�d�p�b�y�����[��� ���[1, x������ �«�«�«������xn�����k���i�_�j�_�f�_�g�g�h�c���[��

�± �w�l�h���n�m�g�d�p�b�y�� �����]�^�_��  
�± �w�l�h�� �g�_�d�h�l�h�j�u�_�� �g�_�b�a�f�_�g�g�u�_�� �q�b�k�e�Z���� �>�b�Z�i�Z�a�h�g�� �h�i�j�_�^�_�e�_�g�b�y��

�e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b���± �w�l�h�� �^�b�Z�i�Z�a�h�g���\�k�_�o�� �� �j�_�Z�e�v�g�u�o�� �b�e�b��
�b�g�\�Z�j�b�Z�g�l�g�u�o�� �q�b�k�_�e�� �� �[1, x������ �«�«�«������xn���� �?�k�e�b�� ���� �l�h�]�^�Z��
�e�b�g�_�c�g�Z�y���n�m�g�d�p�b�y���g�Z�a�u�\�Z�_�l�k�y���h�^�g�h�j�h�^�g�h�c�� 

�?�k�e�b�� �\�k�_�� �[1, x������ �«�«�«������xn �i�_�j�_�f�_�g�g�u�_�� �b��  
�n�Z�d�l�h�j�u���y�\�e�y�x�l�k�y���^�_�c�k�l�\�b�l�_�e�v�g�u�f�b���q�b�k�e�Z�f�b�����]�j�Z�n�b�d���e�b�g�_�c�g�h�c��

�n�m�g�d�p�b�b���\���^�b�Z�i�Z�a�h�g�_�� �[�m�^�_�l�� �i�e�h�k�d�h�k�l�v�� 

 �q�Z�k�l�h�l�g�Z�y�� �e�b�g�b�y�� �\��
�i�e�h�k�d�h�k�l�b�� 

�:�[�k�l�j�Z�d�l�g�Z�y���Z�e�]�_�[�j�Z 
�E�b�g�_�c�g�Z�y�� �n�m�g�d�p�b�y�� �b�e�b���� �l�h�q�g�_�_�� �©�E�b�g�_�c�g�Z�y�� �h�^�g�h�j�h�^�g�Z�y��

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

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

�\�u�j�Z�`�_�g�b�y��- ���� �q�l�h�� �b�� �^�e�y�� �e�x�[�h�]�h�� ���;�� �b�� �e�x�[�h�]�h��

 �j�Z�\�g�h��  
�I�j�b�� �w�l�h�f���� �i�h�f�b�f�h�� �l�_�j�f�b�g�Z�� �©�E�b�g�_�c�g�Z�y�� �n�m�g�d�p�b�y�ª����

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

1, 2 �«�«�� n) 0, 1, 2 �«�������� n���� �]�^�_ , 

���� �q�l�h�� �^�e�y�� �e�x�[�h�]�h��1, 2 �«�«�� n �b�f�_�_�l�� �f�_�k�l�h��
�j�Z�\�_�g�k�l�\�Z�� 

1, 2 �«�«�� n) 0 1 1 2 2 ... n n 

�G�_�e�b�g�_�c�g�u�_���n�m�g�d�p�b�b 
�>�e�y�� �n�m�g�d�p�b�c���� �d�h�l�h�j�u�_�� �g�_�� �y�\�e�y�x�l�k�y�� �e�b�g�_�c�g�u�f�b���� �q�l�h�[�u��

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

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

�a�Z�\�b�k�b�f�h�k�l�b���h�l�� �����d�h�]�^�Z 

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

1 + 2) �z 1) + ( 2�����b�� . 

�G�Z�i�j�b�f�_�j�����g�_�e�b�g�_�c�g�h�c���a�Z�\�b�k�b�f�h�k�l�v�x���k�q�b�l�Z�_�l�k�y��. 
�J�Z�k�k�f�h�l�j�b�f �i�j�b�f�_�j�u �n�m�g�d�p�b�c 

�J�b�k�����������I�j�b�f�_�j���j�Z�\�g�h�f�_�j�g�h�]�h���^�\�b�`�_�g�b�y 
 
�I�j�b�f�_�j�� ������ �G�Z�� �l�j�Z�k�k�_�� �^�\�_�� �l�h�q�d�b�� �� �:�� �b�� �%���� �f�_�`�^�m �g�b�f�b��

�j�Z�k�k�l�h�y�g�b�_�� ������ �d�f�� ���� �F�h�l�h�p�b�d�e�b�k�l�� �\�u�_�o�Z�e�� �b�a�� �l�h�q�d�b�� �<�� �b�� �k�h��
�k�d�h�j�h�k�l�v�x���������d�f���q���^�\�b�g�m�e�k�y���\���h�[�j�Z�l�g�h�f���g�Z�i�j�Z�\�e�_�g�b�b���d���l�h�q�d�_���$����
�<���q�Z�k���W���f�h�l�h�p�b�d�e�b�k�l���i�j�h�c�^�_�l���������W���d�f���b���[�m�^�_�l���^�Z�e�_�d�h���h�l���l�h�q�d�b���:��
�������� �W�� ���� �������� �d�f���� �?�k�e�b�� �h�[�h�a�g�Z�q�b�l�v�� �[�m�d�\�h�c�� �6�� �j�Z�k�k�l�h�y�g�b�_��
�f�h�l�h�p�b�d�e�b�k�l�Z�� �h�l�� �l�h�q�d�b �:�� ���\�� �d�b�e�h�f�_�l�j�Z�o������ �l�h�]�^�Z�� �a�Z�\�b�k�b�f�h�k�l�v��
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�w�l�h�]�h�� �j�Z�k�k�l�h�y�g�b�y�� �h�l�� �\�j�_�f�_�g�b�� �^�\�b�`�_�g�b�y�� �f�h�`�g�h�� �\�u�j�Z�a�b�l�v��
�k�e�_�^�m�x�s�_�c���n�h�j�f�m�e�h�c�� 

�6��� �������W���������������]�^�_���W�� 0. 
�I�j�b�f�_�j�� ������ �M�q�_�g�b�d�� �d�m�i�b�e�� �l�_�l�j�Z�^�b�� �a�Z�� ������ �^�j�Z�f�� �b�� �j�m�q�d�m�� �a�Z��

�������� �^�j�Z�f���� �H�i�e�Z�l�Z�� �a�Z�\�b�k�b�l�� �h�l�� �d�h�e�b�q�_�k�l�\�Z�� �l�_�l�j�Z�^�_�c���� �D�h�e�b�q�_�k�l�\�h��

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

. 
�I�h�e�m�q�b�f�� 

 �]�^�_��  �g�Z�l�m�j�Z�e�v�g�h�_���q�b�k�e�h�� 
�<���h�[�h�b�o���k�e�m�q�Z�y�o���f�u���k�l�h�e�d�g�m�e�b�k�v���k���n�m�g�d�p�b�y�f�b�����d�h�l�h�j�u�_��

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

�H�i�j�_�^�_�e�_�g�b�_�����E�b�g�_�c�g�h�c�� �n�m�g�d�p�b�_�c�� �g�Z�a�u�\�Z�_�l�k�y�� �n�m�g�d�p�b�y����

�d�h�l�h�j�Z�y���f�h�`�_�l���[�u�l�v���a�Z�^�Z�g�Z���d�Z�d���n�m�g�d�p�b�y���\���\�b�^�_�������]�^�_��

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

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

�I�h�k�l�j�h�b�f�� �]�j�Z�n�b�d�� �e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b������ �K�h�k�l�Z�\�b�f��

�l�Z�[�e�b�p�m���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���a�g�Z�q�_�g�b�c��. 

 
-6 -4 -2 0 2 4 6 8 

 
-5 -4 -3 -2 -1 0 1 2 

 
�G�Z���d�h�h�j�^�b�g�Z�l�g�h�c���i�e�h�k�d�h�k�l�b���h�l�f�_�l�b�f���l�h�q�d�b�����d�h�h�j�^�b�g�Z�l�u��

�d�h�l�h�j�u�o���i�_�j�_�q�b�k�e�_�g�u���\���l�Z�[�e�b�p�_�� 
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�J�b�k�����������L�h�q�d�b���g�Z���i�e�h�k�d�h�k�l�b��xoy�����i�j�b�g�Z�^�e�_�`�Z�s�b�_���]�j�Z�n�b�d�m��

�n�m�g�d�p�b�b��y = 0,5x-2 
 
�H�l�f�_�q�_�g�g�u�_�� �l�h�q�d�b�� �g�Z�o�h�^�y�l�k�y�� �g�Z�� �h�^�g�h�c�� �i�j�y�f�h�c�� �e�b�g�b�b����

�W�l�Z���i�j�y�f�Z�y���e�b�g�b�y���± �]�j�Z�n�b�d���n�m�g�d�p�b�b�� . 
 
 

 
�J�b�k�����������ë����������������������������y=0,5x-2 
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�<�� �p�_�e�h�f���� �]�j�Z�n�b�d�� �e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c��
�i�j�\�f�m�x�� �e�b�g�b�x���� �Q�l�h�[�u�� �i�h�k�l�j�h�b�l�v�� �]�j�Z�n�b�d�� �e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b����
�^�h�k�l�Z�l�h�q�g�h�� �g�Z�c�l�b�� �d�h�h�j�^�b�g�Z�l�u�� �^�\�m�o�� �l�h�q�_�d�� �]�j�Z�n�b�d�Z���� �h�f�_�l�b�l�v�� �w�l�b��
�l�h�q�d�b���g�Z���d�h�h�j�^�b�g�Z�l�g�h�c���i�e�h�k�d�h�k�l�b�����b���i�j�h�\�_�k�l�b���i�j�y�f�m�x���e�b�g�b�x�� 

�I�j�b�f�_�j�� ������ �I�h�k�l�j�h�b�f�� �]�j�Z�n�b�d�� �n�m�g�d�p�b�b��. 
�N�m�g�d�p�b�y��  �e�b�g�_�c�g�Z�y���� �i�h�w�l�h�f�m���_�_�� �]�j�Z�n�b�d�� �i�j�_�^�k�l�Z�\�e�y�_�l��

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

�_�k�e�b�� �����l�h���� , 

�_�k�e�b�� �����l�h����  
�H�l�f�_�l�b�f�� �l�h�q�d�b�� �:��-2;-�������� �<�������������� �I�j�h�\�_�^�_�f�� �e�b�g�b�x�� �i�h��

�w�l�b�f�� �l�h�q�d�Z�f���� �I�j�y�f�Z�y�� �e�b�g�b�y�� �:�<���± �w�l�h�� �]�j�Z�n�b�d�� �n�m�g�d�p�b�b����

. 

 
�J�b�k�����������=�j�Z�n�b�d �n�m�g�d�p�b�b��y=2x+3 
 

�<�� �k�e�m�q�Z�_��  �n�h�j�f�m�e�Z�� ���� �d�h�l�h�j�Z�y�� �^�Z�_�l��

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

�I�j�b�f�_�j�� ������ �I�h�k�l�j�h�b�f�� �]�j�Z�n�b�d�� �n�m�g�d�p�b�b������ �E�x�[�h�_��

�a�g�Z�q�_�g�b�_�� �O�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �l�h�f�m�� �`�_�� �a�g�Z�q�_�g�b�x�� - ���� �H�l�f�_�l�b�f��
�e�x�[�u�_�����^�\�_���l�h�q�d�b���k���d�h�h�j�^�b�g�Z�l�Z�f�b��-2: 

�G�Z�i�j�b�f�_�j�� �:������-������ �b�� �<������-������ �b�� �i�j�h�\�_�^�_�f�� �k�� �g�b�f�b�� �e�b�g�b�x����

�E�b�g�b�y���:�<���± �w�l�h���]�j�Z�n�b�d���e�b�g�_�c�g�h�c���n�m�g�d�p�b�b��. 

 
�J�b�k�����������=�j�Z�n�b�d���n�m�g�d�p�b�b��y=-2 
 
�H�[�j�Z�l�b�f�� �\�g�b�f�Z�g�b�_���� �q�l�h�� �_�k�e�b�� �h�[�e�Z�k�l�v�� �h�i�j�_�^�_�e�_�g�b�y��

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

�J�Z�k�i�h�e�h�`�_�g�b�_���]�j�Z�n�b�d�h�\���e�b�g�_�c�g�u�o���n�m�g�d�p�b�c 
�=�j�Z�n�b�d�b�� �^�\�m�o�� �e�b�g�_�c�g�u�o�� �n�m�g�d�p�b�c�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c��

�e�b�g�b�b�����d�h�l�h�j�u�_���e�b�[�h���i�_�j�_�k�_�d�Z�x�l�k�y�����e�b�[�h���i�Z�j�Z�e�e�_�e�v�g�u�� 
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�J�b�k�����������I�_�j�_�k�_�d�Z�x�s�b�_�k�y���]�j�Z�n�b�d�b 
 
�J�Z�k�k�f�h�l�j�b�f�� �]�j�Z�n�b�d�b���� �\�� �d�h�l�h�j�u�o�� �d�h�w�n�n�b�p�b�_�g�l�u�� �i�j�b�� �O��

�j�Z�a�e�b�q�g�u�� 
�<�u�y�k�g�b�f�����g�Z�i�j�b�f�_�j�����i�_�j�_�k�_�d�Z�x�l�k�y���e�b���]�j�Z�n�b�d�b���n�m�g�d�p�b�c����

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

�`�_�� ���� �^�e�y�� �^�\�m�o�� �n�m�g�d�p�b�c���� �Q�l�h�[�u�� �g�Z�c�l�b�� �w�l�h�� �a�g�Z�q�_�g�b�_�� �O���� �g�m�`�g�h��

�j�_�r�b�l�v���m�j�Z�\�g�_�g�b�_�� : 
, 

,  

�D�h�]�^�Z�� ,  �b�� ���� �h�[�_�� �n�m�g�d�p�b�b��
�i�j�b�g�b�f�Z�x�l�� �h�^�g�h�� �b�� �l�h�� �`�_�� �a�g�Z�q�_�g�b�_- �������� �L�h�q�d�Z�� ����������������
�i�j�b�g�Z�^�e�_�`�b�l�� �d�Z�d�� �h�^�g�h�f�m���� �l�Z�d�� �b�� �^�j�m�]�h�f�m�� �]�j�Z�n�b�d�m���� �W�l�Z�� �l�h�q�d�Z��
�_�^�b�g�k�l�\�_�g�g�Z�y���� �K�e�_�^�h�\�Z�l�_�e�v�g�h���� �e�b�g�b�b���� �d�h�l�h�j�u�_�� �y�\�e�y�x�l�k�y��
�]�j�Z�n�b�d�Z�f�b���n�m�g�d�p�b�c��  �b�� �����i�_�j�_�k�_�d�Z�x�l�k�y�� 
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�J�b�k�����������I�Z�j�Z�e�e�_�e�g�u�_���]�j�Z�n�b�d�b 
 
�L�_�i�_�j�v�� �j�Z�k�k�f�h�l�j�b�f�� �e�b�g�_�c�g�u�_�� �n�m�g�d�p�b�b���� �a�Z�^�Z�g�g�u�_��

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

���� �L�Z�d�� �d�Z�d�� �w�l�h�� �m�j�Z�\�g�_�g�b�_�� �g�_�� �b�f�_�_�l�� �d�h�j�g�_�c���� �l�h��
�e�b�g�b�b���� �d�h�l�h�j�u�_�� �y�\�e�y�x�l�k�y�� �]�j�Z�n�b�d�Z�f�b�� �n�m�g�d�p�b�c  �b��

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

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

�>�h�d�Z�`�_�f�� �w�l�h���� �N�m�g�d�p�b�b��1 + 1 �b�� 2 + 2 �± 
�^�\�_���j�Z�a�g�u�_���e�b�g�_�c�g�u�_���n�m�g�d�p�b�b�����Q�l�h�[�u���m�a�g�Z�l�v�����d�Z�d���j�Z�k�i�h�e�h�`�_�g�u��
�b�o���]�j�Z�n�b�d�b�� �j�Z�k�k�f�h�l�j�b�f���m�j�Z�\�g�_�g�b�_�� 

1 + 1 2 + 2 

1  - 2 2- 1 

( 1 2 2- 1 
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�?�k�e�b��1 2 ���� �l�h�� �w�l�h�� �m�j�Z�\�g�_�g�b�_�� �b�f�_�_�l�� �l�h�e�v�d�h�� �h�^�b�g��
�d�h�j�_�g�v���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �]�j�Z�n�b�d�b�� �n�m�g�d�p�b�c�� �i�_�j�_�k�_�d�Z�x�l�k�y���� �?�k�e�b��

1= 2 �b�� 1 2���� �l�h�� �w�l�h�� �m�j�Z�\�g�_�g�b�_�� �g�_�� �b�f�_�_�l�� �d�h�j�g�y���� �<�� �w�l�h�f��
�k�e�m�q�Z�_���]�j�Z�n�b�d�b���n�m�g�d�p�b�c���i�Z�j�Z�e�e�_�e�v�g�u�� 

 
�J�b�k�� 9. �I�Z�j�Z�e�e�_�e�g�u�_���]�j�Z�n�b�d�b 
 
�G�Z���j�b�k�m�g�d�_���i�h�d�Z�a�Z�g�u���e�b�g�b�b�����a�Z�^�Z�g�g�u�_���n�h�j�f�m�e�Z�f�b���\���\�b�^�_��

�����d�h�l�h�j�u�_���y�\�e�y�x�l�k�y���]�j�Z�n�b�d�Z�f�b���e�b�g�_�c�g�u�o���n�m�g�d�p�b�c�����<��

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

�h�l�g�h�r�_�g�b�x�� �h�k�b�� �O���� �W�l�h�l�� �m�]�h�e�� �a�Z�\�b�k�b�l�� �h�l�� �d�h�w�n�n�b�p�b�_�g�l�Z��. 

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

�l�h�q�d�_ 

�B�a�� �n�h�j�f�m�e�u��  �k�e�_�^�m�_�l���� �q�l�h�� �\�� �k�e�m�q�Z�_�� �O��, 

�a�g�Z�q�_�g�b�_�� �j�h�\�g�y�_�l�k�y�� �H�a�g�Z�q�Z�_�l���� �q�l�h�� �]�j�Z�n�b�d�� �n�m�g�d�p�b�b��

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

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

�l�h�q�d�_�����d�h�l�h�j�Z�y���g�Z�o�h�^�b�l�k�y���g�Z���h�k�b��. 
�E�b�g�_�c�g�Z�y���n�m�g�d�p�b�y���b���_�_���]�j�Z�n�b�d 

�N�m�g�d�p�b�y�� �\�� �\�b�^�_�� ���� �]�^�_��  �± �a�Z�^�Z�g�g�u�_�� �q�b�k�e�Z����

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

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

�h�l�g�h�k�b�l�_�e�v�g�h�k�l�b��. 

�I�h�k�l�j�h�b�f���]�j�Z�n�b�d���n�m�g�d�p�b�b�������K�g�Z�q�Z�e�Z���k�h�a�^�Z�^�b�f��

�]�j�Z�n�b�d���n�m�g�d�p�b�b��. 
�F�u�� �m�`�_�� �a�g�Z�_�f���� �q�l�h�� �w�l�h�� �e�b�g�b�y�����i�j�h�o�h�^�y�s�Z�y�� �q�_�j�_�a�� �l�h�q�d�m��

(0;0). 

�K�j�Z�\�g�b�\�Z�y�� �n�h�j�f�m�e�u��  �b��  ���� �a�Z�f�_�q�Z�_�f���� �q�l�h��

�^�e�y���l�h�]�h���`�_���O�������� �\�����n�m�g�d�p�b�b���������������������� ���������j�Z�a�Z���[�h�e�v�r�_��

�q�_�f��  �\�� �n�m�g�d�p�b�b�� ���� �W�l�h�� �h�a�g�Z�q�Z�_�l���� �q�l�h�� �_�k�e�b�� ���o�� ) 

�y�\�e�y�_�l�k�y���l�h�q�d�h�c���]�j�Z�n�b�d�Z���n�m�g�d�p�b�b�������l�h���k�h�h�l�\�_�l�k�l�\�m�x�s�Z�y��

�l�h�q�d�Z�� �]�j�Z�n�b�d�Z�� �e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b�� �� �� �� �� �[�m�^�_�l�� �\�\�b�^�_��

( ; +3). 
�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �^�e�y�� �i�h�k�l�j�h�_�g�b�y�� �]�j�Z�n�b�d�Z�� �f�h�`�g�h�� �k�^�_�e�Z�l�v��

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

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

�n�m�g�d�p�b�b��  �\�g�b�a�� �g�Z�� �^�\�_�� �l�h�q�d�b���� �i�h�e�m�q�Z�_�f�� �]�j�Z�n�b�d�� �n�m�g�d�p�b�b��

(�k�f�h�l�j�_�l�v���j�b�k�m�g�h�d���g�b�`�_���� 
�L�j�b���e�b�g�b�b���g�Z���j�b�k�m�g�d�_���i�Z�j�Z�e�e�_�e�v�g�u���b���b�f�_�x�l���h�^�b�g�Z�d�h�\�u�c��

�d�h�w�n�n�b�p�b�_�g�l�� 

�I�h�w�l�h�f�m�� �q�b�k�e�h�� �e�b�g�_�c�g�h�c�� �n�m�g�d�p�b�b��  
�g�Z�a�u�\�Z�x�l���e�b�g�_�c�g�u�f���m�]�e�h�\�u�f���d�h�w�n�n�b�p�b�_�g�l�h�f�� 

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �e�b�g�b�b�� �k�� �h�^�b�g�Z�d�h�\�u�f�� �m�]�e�h�\�u�f��
�d�h�w�n�n�b�p�b�_�g�l�h�f���i�Z�j�Z�e�e�_�e�v�g�u�� 
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�J�b�k�������������=�j�Z�n�b�d�b���k���h�^�b�g�Z�d�h�\�u�f���m�]�e�h�\�u�f���d�h�w�n�n�b�p�b�_�g�l�h�f��

�i�Z�j�Z�e�e�_�e�v�g�u�� 
 

�?�k�e�b�� ���� �l�h�� �e�b�g�b�y��  �k�� �i�h�e�h�`�b�l�_�e�v�g�u�f��

�g�Z�i�j�Z�\�e�_�g�b�_�f���h�k�b���O���h�[�j�Z�a�m�_�l���h�k�l�j�u�c���m�]�h�e�����_�k�e�b�������l�h���m�]�h�e��
�l�m�i�h�c�� 

�?�k�e�b�� �\�� �n�h�j�f�m�e�_��  �i�h�e�h�`�b�l�v�� �O���� �l�h�� �i�h�e�m�q�b�f��
�B�l�Z�d�� 

�L�h�q�d�Z�� ������ ���� �\�k�_�]�^�Z�� �i�j�b�g�Z�^�e�_�`�b�l�� �]�j�Z�n�b�d�m�� �e�b�g�_�c�g�h�c��

�n�m�g�d�p�b�b�� �����Z���q�b�k�e�h�� �i�h�d�Z�a�u�\�Z�_�l���\���d�Z�d�h�c���l�h�q�d�_���e�b�g�b�y��
�i�_�j�_�k�_�d�Z�_�l���h�k�v��-�hy. 

�>�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� �g�_�j�Z�\�_�g�k�l�\�Z�� �g�Z�� �h�k�g�h�\�_�� �h�^�g�h�]�h��
�k�\�h�c�k�l�\�b�y���e�b�g�_�c�g�h�c���n�m�g�d�p�b�b 

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

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

�L�?�H�J�?�F�:���� �_�k�e�b�� �e�b�g�_�c�g�Z�y�� �n�m�g�d�p�b�y��)  �\��
�d�h�g�_�q�g�h�c���l�h�q�d�_���n�j�Z�]�f�_�g�l�Z�� �h�l�j�b�p�Z�l�_�e�v�g�Z�y�����l�h���h�g�Z���g�_���l�Z�d�`�_��
�g�_�� �h�l�j�b�p�Z�l�_�e�v�g�Z�y�� �\�� �e�x�[�h�c�� �l�h�q�d�_�� �w�l�h�]�h�� �n�j�Z�]�f�_�g�l�Z���� �_�k�e�b��

, �����l�h�� ) ,  ���k�f�h�l�j�_�l�v���j�b�k�m�g�h�d���� 
�W�l�h�l���n�Z�d�l���f�h�`�g�h �b�k�i�h�e�v�a�h�\�Z�l�v���^�e�y���^�h�d�Z�a�Z�g�b�y���g�_�d�h�l�h�j�u�o��

�g�_�j�Z�\�_�g�k�l�\�����J�Z�k�k�f�h�l�j�b�f���g�_�k�d�h�e�v�d�h���i�j�b�f�_�j�h�\�� 
�A�Z�^�Z�q�Z��������  �b�� . 

�>�h�d�Z�a�Z�l�v�����q�l�h������ ) +1 
�>�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� 

�I�h�e�v�a�m�y�k�v�� �j�Z�\�g�_�g�b�y�f�b�� -2 , 

-3 , 
a+b = 1-c  �^�Z�g�g�h�_�� �g�_�j�Z�\�_�g�k�l�\�h�� �f�h�`�_�f�� �i�j�b�\�_�k�l�b�� �d��

�k�e�_�^�m�x�s�_�f�m���\�b�^�m�� 2- +2 0 
�J�Z�k�k�f�h�l�j�b�f�� �e�b�g�_�c�g�m�x�� �n�m�g�d�p�b�x��

2- +2,  

�]�^�_�� 0 

�I�h�e�m�q�b�f�� 2 , 

0)  

�K�e�_�^�h�\�Z�l�_�e�v�g�h�����k�h�]�e�Z�k�g�h���l�_�h�j�_�f�_��. 
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�A�Z�^�Z�q�Z��������  
�>�h�d�Z�a�Z�l�v���g�_�j�Z�\�g�_�g�b�_�� 

3 + 2+ a 2 + a�k2 

 
�>�h�d�Z�a�Z�l�_�e�v�k�l�\�h���� �>�Z�g�g�h�_�� �g�_�j�Z�\�_�g�k�l�\�h�� �g�_�� �b�a�f�_�g�b�l�k�y���� �_�k�e�b��

�i�h�f�_�g�y�l�v���p�b�n�j�u�� �p�b�n�j�Z�f�b�� . 

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �f�h�`�_�f�� �\�u�[�j�Z�l�v�� �l�Z�d���� �q�l�h�� . 
�>�Z�g�g�h�_���g�_�j�Z�\�_�g�k�l�\�h���g�Z�i�b�r�_�f���\�����k�e�_�^�m�x�s�_�f���\�b�^�_�� 

 

3 + +3 +

 -2 �����]�^�_�����m�q�b�l�u�\�Z�y�����q�l�h����  �i�h�e�m�q�b�f�� 

+  
 
�M�q�b�l�u�\�Z�y���e�b�g�_�c�g�m�x���n�m�g�d�p�b�x�� 

2- +1,  

�]�^�_�� 0, 
 

�I�h�e�m�q�b�f�� 2 , 0)  
�K�e�_�^�h�\�Z�l�_�e�v�g�h�����k�h�]�e�Z�k�g�h���l�_�h�j�_�f�_�� . 
 
�A�Z�d�e�x�q�_�g�b�_ 
�Q�l�h�[�u�� �a�Z�b�g�l�_�j�_�k�h�\�Z�l�v�� �m�q�_�g�b�d�h�\���� �f�h�`�g�h�� �b�a�m�q�Z�l�v�� �g�_��

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

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

 
�E�b�l�_�j�Z�l�m�j�Z 

 
1. �G�b�d�h�r�k�d�b���K���F�������I�h�l�Z�i�h�\���F���D�������J�_�r�_�l�g�b�d�h�\���G���G�������R�_�\�d�b�g��

�:���<�������:�e�]�_�[�j�Z������-�h�c���d�e�Z�k�k����- ���������]�� 
2. �K�_�^�j�Z�d�y�g�� �G���F������ �:�\�h�y�g�� �=���F������ �F�_�l�h�^�u�� �^�h�d�Z�a�Z�g�b�y��

�g�_�j�Z�\�_�g�k�l�\����- �F�Z�l�_�f�Z�l�b�d�Z���\���r�d�h�e�_�����±�?�j�_�\�Z�g��- ���������]�� 
 

                                                  ©   �K�_�j�h�[�y�g���K���G������2021      
                                                                                               



�F�_�`�^�m�g�Z�j�h�^�g�u�c���g�Z�m�q�g�u�c���`�m�j�g�Z�e 
«�G�Z�m�q�g�u�_���\�_�k�l�b�ª 

 
�‹ 3(32) | 2021 �,�6�6�1�����‹����������-1245 

 

 197 
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�<�G�?�>�J�?�G�B�?���W�G�?�J�=�H�K�;�?�J�?�=�:�X�S�B�O���=�?�G�?�L�B�Q�?�K�D�B�O��

�I�H�>�O�H�>�H�<���<���K�B�K�L�?�F�M���L�J�:�G�A�B�L�: 
 

�;�Z�[�Z�_�\���F�Z�o�l�u�f�]�m�e�u 
�d�Z�g�^�b�^�Z�l 

�B�g�k�l�b�l�m�l���k�\�y�a�b���b���b�g�n�h�j�f�Z�l�b�d�b���L�m�j�d�f�_�g�b�k�l�Z�g�Z 
���L�m�j�d�f�_�g�b�k�l�Z�g�����:�r�o�Z�[�Z�^�� 

�H�j�Z�a�h�\���B�r�Z�g�]�m�e�u���;�y�r�b�f�h�\�b�q 
�[�Z�d�Z�e�Z�\�j�����d�Z�g�^�b�^�Z�l 

�B�g�k�l�b�l�m�l���k�\�y�a�b���b���b�g�n�h�j�f�Z�l�b�d�b���L�m�j�d�f�_�g�b�k�l�Z�g�Z 
���L�m�j�d�f�_�g�b�k�l�Z�g�����:�r�o�Z�[�Z�^�� 
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�F�Z�f�b�_�\�Z���H�]�m�e�[�b�d�_���=�u�e�u�q�^�m�j�^�u�_�\�g�Z 
�m�q�b�l�_�e�v 

�B�g�k�l�b�l�m�l���k�\�y�a�b���b���b�g�n�h�j�f�Z�l�b�d�b���L�m�j�d�f�_�g�b�k�l�Z�g�Z 
���L�m�j�d�f�_�g�b�k�l�Z�g�����:�r�o�Z�[�Z�^�� 

 
�H�i�l�b�f�b�a�Z�p�b�y�� �l�j�Z�g�k�i�h�j�l�g�h�]�h�� �i�j�h�p�_�k�k�Z���� �_�]�h�� �h�p�_�g�d�Z�� �b�� �Z�g�Z�e�b�a��

���f�h�^�_�e�v���i�h�_�a�^�Z���� 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �i�j�h�p�_�k�k�� �j�h�k�i�m�k�d�Z�� �i�h�_�a�^�h�\���� �j�_�r�_�g�b�_��

�\�j�_�f�_�g�g�h�]�h�� �b�g�l�_�j�\�Z�e�Z�� �^�e�y�� �i�h�_�a�^�h�\���� �f�b�g�b�f�b�a�Z�p�b�y�� �i�j�h�k�l�h�_�\����
�n�h�j�f�b�j�h�\�Z�g�b�_���f�h�^�_�e�b���j�_�r�_�g�b�y���a�Z�^�Z�q�b�����n�h�j�f�b�j�h�\�Z�g�b�_���i�h�_�a�^�h�\�� 

 
The problem of the order of dissolution of trains at the 

�V�R�U�W�L�Q�J�� �V�W�D�W�L�R�Q�� �L�V�� �I�R�U�P�D�O�L�]�H�G�� �D�V�� �I�R�O�O�R�Z�V���� �³�$�W�� �W�K�H�� �V�W�D�W�L�R�Q�� �D�Q�G�� �L�Q�� �W�K�H��
take-in, there are N trains going to disband. In what order should the 
�W�U�D�L�Q�V�� �E�H�� �G�L�V�E�D�Q�G�H�G�� �V�R�� �W�K�D�W�� �W�K�H�� �P�D�U�V�K�D�O�O�L�Q�J�� �\�D�U�G�� �Z�R�U�N�V�� �R�S�W�L�P�D�O�O�\�"�´��
The purpose of the solution is to minimize the total downtime of 
wagons located both under accumulation and in trains awaiting 
disbandment [1]. The task is NP-complete and can be reduced to the 
traveling salesman problem, where cities are replaced by trains, and 
the distances between them are conditional costs (delay of wagons). 

In the process of dissolution of trains from the slide, wagons 
are accumulated on the tracks of the sorting park for the formation of 
trains. The process of waiting for train formation is called the 
accumulation process. The composition of the train must comply 
with the standards of mass and length in conventional wagons - only 
in this case does the train form in accordance with the formation 
plan. 

It should be noted that trains can only be disbanded when 
they arrive at the station. Thus, for the time before the arrival of 
these trains, downtime is accrued on wagons under accumulation, as 
well as on trains that are at the station awaiting disbandment. Trains 
that go into the adjustment are disbanded out of turn. When solving 
the problem, not all trains should be taken into account, but only 
those that fall into the planned time interval. 

The task of minimizing downtime can be much more 
complicated if we consider the delivery of perishable goods, i.e. 
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sacrifice simple wagons for the timely delivery of perishable goods. 
You can find a balance between downtime and the delivery of 
perishable goods and prioritize depending on this. This, in turn, will 
improve the quality of service, as well as avoid fines for late delivery 
of goods. This is most relevant for the delivery of perishable goods - 
their delivery time is much shorter than the delivery time of ordinary 
goods or empty wagons. 

According to the transportation rule, for late delivery of 
goods or empty wagons, containers that do not belong to the carrier, 
certain amount of penalties is paid for the transportation of goods, 
delivery of each empty wagon, container for each day of delay, but 
no more than, in the amount of payment for transportation of cargo. 

The problem with restriction can be formalized and solved 
by similar methods proposed for solving the problem of determining 
the order of dissolution of trains. The advantage of using search 
algorithms from this point of view is obvious, since they allow you 
to impose various restrictions. For heuristic algorithms, this is not 
always possible, but in the case of perishable goods, this is easy to 
organize, since the restriction is nothing but a ratio that sets the 
balance when calculating the objective function [2, 3]. 

Transport as an object of study is a complex production-
economic and social system with its own territorial-production and 
functional structure that is unique to it. Of great importance in 
improvement of the operational work of roads (railways) is the 
optimization of the transportation process, its evaluation and 
analysis. Planning and management of the operation of the transport 
system is aimed at minimizing operating costs and at the same time 
at achieving high quality transport customer service, which allows to 
increase the volume of traffic, therefore, revenue. 

However, measures to intensify operational work often go 
against the quality of transport services (speed and reliability of 
delivery). Orientation to withstand the stringent composition of 
freight trains makes the accumulation time of wagons difficult to 
predict, depending on many factors. Under these conditions, it is 
impossible to ensure timely delivery of goods by a specified date. 
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In this regard, the task of reducing the time spent under 
accumulation and in the sorting process as a whole becomes urgent. 
This will increase the load, reduce the time of cargo delivery and 
increase competitiveness. 

The analysis of the technology of the sorting process 
revealed the main factors affecting the time spent under 
accumulation and at the sorting station as a whole: 

- waiting time; 
- time of disbandment; 
- formation time; 
- waiting time for the thread of the schedule for sending the 

train from the station. 
The most significant component is the waiting time for the 

�³�Q�H�F�H�V�V�D�U�\�´��wagons. In order to reduce it, it is necessary to ensure 
the dismantling of trains in such a way that the release of wagons 
from under the accumulation is on highest level. In order to reduce 
the train downtime while waiting for departure, it is possible to 
disassemble trains at the marshalling yard so that the wagons 
released from the accumulation are formed into trains and 
immediately sent - i.e. make a reference to the schedule of freight 
traffic of trains (in this article, reference to the schedule of movement 
will not be considered). 

At present, the shunting dispatcher (DCC) independently 
makes a decision on the procedure for the formation (disbanding) of 
trains at the marshalling yard, based on the general picture of the 
landfill and its experience in this area. Thus, the optimal operation of 
�W�K�H�� �V�R�U�W�L�Q�J�� �V�W�D�W�L�R�Q�� �G�H�S�H�Q�G�V�� �R�Q�� �W�K�H�� �³�H�[�S�H�U�L�H�Q�F�H�´�� �R�I�� �W�K�H�� �'�6�&���� �7�K�H��
solution to this optimization problem is a reserve for increasing the 
efficiency of the sorting station, its economic efficiency and 
economic efficiency of the entire transportation process as a whole. 
The ability to automate this process leads to: 

- to formation of a model to solve this problem; 
- the choice of solution methods. 
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The problem can be solved with the help of search 
algorithms and graph algorithms, like most tasks related to the 
optimization of the technological process. 
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�>�e�y���k�h�\�j�_�f�_�g�g�u�o���Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�h-�i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���b��
�h�n�b�k�g�u�o�� �a�^�Z�g�b�c�
�� �o�Z�j�Z�d�l�_�j�g�Z�� �\�u�k�h�d�Z�y�� �g�Z�k�u�s�_�g�g�h�k�l�v�� �k�e�h�`�g�u�f��
�b�g�`�_�g�_�j�g�u�f�� �b�� �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�f�� �h�[�h�j�m�^�h�\�Z�g�b�_�f���� �G�Z�j�y�^�m�� �k��
�l�j�Z�^�b�p�b�h�g�g�u�f�b�� �k�b�k�l�_�f�Z�f�b���`�b�a�g�_�h�[�_�k�i�_�q�_�g�b�y�� �a�^�Z�g�b�c��
(�l�_�i�e�h�n�b�d�Z�p�b�y�� �\�h�^�h�k�g�Z�[�`�_�g�b�_,�\�_�g�l�b�e�y�p�b�y��,�d�h�g�^�b�p�b�h�g�b�j�h�\�Z�g�b�_��
�\�h�a�^�m�o�Z���� �w�e�_�d�l�j�b�q�_�k�d�b�_�� �b�� �l�_�e�_�n�h�g�g�u�_�� �k�_�l�b���� �\�k�_�� �[�h�e�_�_�� �r�b�j�h�d�h��
�i�j�b�f�_�g�y�x�l�� �g�h�\�u�_�� �l�_�o�g�h�e�h�]�b�b���²  �k�b�k�l�_�f�u�� �d�h�g�l�j�h�e�y�� �^�h�k�l�m�i�Z�� �b��
�l�_�e�_�\�b�a�b�h�g�g�h�]�h�� �g�Z�[�e�x�^�_�g�b�y���� �h�o�j�Z�g�g�Z�y�� �b�� �i�h�`�Z�j�g�Z�y����
�k�b�]�g�Z�e�b�a�Z�p�b�b�����Z�\�l�h�f�Z�l�b�q�_�k�d�h�_�� �i�h�`�Z�j�h�l�m�r�_�g�b�_���� �d�h�f�i�v�x�l�_�j�g�u�_��
�k�_�l�b���b���^�j�����D���a�Z�^�Z�q�Z�f���k�b�k�l�_�f�u���Z�\�l�h�f�Z�l�b�a�Z�p�b�b���`�b�a�g�_�h�[�_�k�i�_�q�_�g�b�y��
�`�b�e�h�]�h�� �a�^�Z�g�b�y�� �h�l�g�h�k�y�l�k�y���� �Ã�� �d�Z�q�_�k�l�\�_�g�g�h�_�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_��
�k�b�k�l�_�f�u�� �`�b�a�g�_�h�[�_�k�i�_�q�_�g�b�y�� �a�^�Z�g�b�y�� �k�h�d�j�Z�s�_�g�b�_��
�w�g�_�j�]�h�i�h�l�j�_�[�e�_�g�b�y�� �k�b�k�l�_�f�Z�f�b�� �`�b�a�g�_�h�[�_�k�i�_�q�_�g�b�y�� �[�_�a�� �k�g�b�`�_�g�b�y��
�d�Z�q�_�k�l�\�Z�� �b�o�� �j�Z�[�h�l�u�� ���\�_�k�v�f�Z�� �Z�d�l�m�Z�e�v�g�Z�y�� �a�Z�^�Z�q�Z�� �\�� �m�k�e�h�\�b�y�o��
�i�h�k�l�h�y�g�g�h�]�h�� �m�^�h�j�h�`�Z�g�b�y�� �w�g�_�j�]�h�j�_�k�m�j�k�h�\���� �k�g�b�`�_�g�b�_�� �a�Z�l�j�Z�l�� �g�Z��
�j�_�f�h�g�l���h�[�h�j�m�^�h�\�Z�g�b�y���[�e�Z�]�h�^�Z�j�y���k�\�h�_�\�j�_�f�_�g�g�h�f�m���\�u�y�\�e�_�g�b�x���_�]�h��
�g�_�b�k�i�j�Z�\�g�h�k�l�b�� �b�� �[�h�e�_�_�� �l�h�q�g�h�c�� �e�h�d�Z�e�b�a�Z�p�b�b��
�i�h�e�h�f�h�d�� �h�j�]�Z�g�b�a�Z�p�b�y�� �d�h�f�f�_�j�q�_�k�d�h�]�h���m�q�_�l�Z�� �i�h�l�j�_�[�e�_�g�b�y��
�w�e�_�d�l�j�h�w�g�_�j�]�b�b���� �l�_�i�e�Z�� �b�� �\�h�^�u�� �^�e�y�� �\�u�y�\�e�_�g�b�y�� �i�j�_�p�_�^�_�g�l�h�\��
�o�Z�e�Z�l�g�h�]�h�� �b�� �g�_�w�d�h�g�h�f�g�h�]�h�� �b�o�� �j�Z�k�o�h�^�h�\�Z�g�b�y���� �Z�� �l�Z�d�`�_�� �^�e�y��
�j�Z�a�^�_�e�_�g�b�y�� �h�i�e�Z�l�u�� �f�_�`�^�m�� �j�Z�a�e�b�q�g�u�f�b�� �i�h�l�j�_�[�b�l�_�e�y�f�b���� �_�k�e�b�� �\��
�h�^�g�h�f�� �a�^�Z�g�b�b�� �g�Z�o�h�^�b�l�k�y�� �f�g�h�`�_�k�l�\�h�� �x�j�b�^�b�q�_�k�d�b�o�� �e�b�p����
�[�_�a�h�i�Z�k�g�h�k�l�v���\���w�d�k�i�e�m�Z�l�Z�p�b�b�� 

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

�<���g�Z�k�l�h�y�s�b�_���\�j�_�f�y���l�_�o�g�b�q�_�k�d�b�c���m�j�h�\�_�g�v���e�x�[�h�c���h�l�j�Z�k�e�b��
�h�i�j�_�^�_�e�y�_�l�k�y���� �i�j�_�`�^�_�� �\�k�_�]�h���� �k�l�_�i�_�g�v�x�� �i�j�b�f�_�g�_�g�b�y�� �,�7��
�l�_�o�g�h�e�h�]�b�c�� �b�� �m�j�h�\�g�_�f�� �i�h�^�]�h�l�h�\�d�b�� �d�Z�^�j�h�\���� �k�i�h�k�h�[�g�u�o�� �_�_��
�i�j�b�f�_�g�y�l�v���i�j�b�� �f�h�g�l�Z�`�_���� �g�Z�e�Z�^�d�_���� �b�� �w�d�k�i�e�m�Z�l�Z�p�b�b��
�w�e�_�d�l�j�h�m�k�l�Z�g�h�\�h�d���a�^�Z�g�b�y���� 
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�:�\�l�h�f�Z�l�b�a�Z�p�b�y���a�^�Z�g�b�c�� �b�� �k�h�h�j�m�`�_�g�b�c�� �\�d�e�x�q�Z�_�l��
�f�g�h�`�_�k�l�\�h�� �j�_�Z�e�b�a�m�_�f�u�o�� �n�m�g�d�p�b�c���� �m�i�j�Z�\�e�_�g�b�_���� �f�h�g�b�l�h�j�b�g�]����
�b�g�l�_�]�j�Z�p�b�y���� �h�i�l�b�f�b�a�Z�p�b�y���� �d�h�l�h�j�u�_�� �i�j�b�f�_�g�y�x�l�k�y�� �^�e�y�� �k�h�a�^�Z�g�b�y��
�w�g�_�j�]�h�w�n�n�_�d�l�b�\�g�u�o���k�b�k�l�_�f���� 

�=�H�K�L�� �J�� ������62-���������� �W�g�_�j�]�h�w�n�n�_�d�l�b�\�g�h�k�l�v�� �a�^�Z�g�b�c����
�F�_�l�h�^�u�� �h�i�j�_�^�_�e�_�g�b�y�� �\�e�b�y�g�b�y�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b���� �m�i�j�Z�\�e�_�g�b�y��
�b���w�d�k�i�e�m�Z�l�Z�p�b�b���a�^�Z�g�b�y 

�G�Z�k�l�h�y�s�b�c�� �k�l�Z�g�^�Z�j�l�� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �j�Z�a�j�Z�[�h�l�d�b��
�a�Z�\�b�k�b�f�h�k�l�_�c�� �b�� �f�_�l�h�^�h�\�� �h�p�_�g�d�b�� �\�e�b�y�g�b�y�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b�o��
�k�b�k�l�_�f�� �m�i�j�Z�\�e�_�g�b�y�� �a�^�Z�g�b�y�f�b�� ���^�Z�e�_�_��- �%�$�&�6���� �b�� �l�_�o�g�b�q�_�k�d�h�]�h��
�h�[�k�e�m�`�b�\�Z�g�b�y�� �a�^�Z�g�b�c�� ���^�Z�e�_�_��- �7�%�0���� �g�Z�� �w�g�_�j�]�_�l�b�q�_�k�d�m�x��
�w�n�n�_�d�l�b�\�g�h�k�l�v���b���i�h�l�j�_�[�e�_�g�b�_���w�g�_�j�]�b�b���\���a�^�Z�g�b�y�o�� 

�L�b�i�u���k�b�k�l�_�f���i�h���=�H�K�L���J������������-2011 
3.1 �Z�\�l�h�f�Z�l�b�a�Z�p�b�y���b���m�i�j�Z�\�e�_�g�b�_���a�^�Z�g�b�y�f�b��  
BAC (building automation and controls; BAC) 
3.10 �k�b�k�l�_�f�u�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b �b�� �m�i�j�Z�\�e�_�g�b�y�� �a�^�Z�g�b�y��

(BACS)  
[Building automation and control systems (BACS)] 
3.13 �l�_�o�g�b�q�_�k�d�h�_���m�i�j�Z�\�e�_�g�b�_���a�^�Z�g�b�_�f��  
TBM (technical building management; TBM) 
3.11 �k�b�k�l�_�f�Z���m�i�j�Z�\�e�_�g�b�y���a�^�Z�g�b�_�f  
(building management system; BMS) 
 �J�Z�k�k�f�h�l�j�b�f�� �b�g�l�_�]�j�b�j�h�\�Z�g�b�_�� �,�7�� �l�_�o�g�h�e�h�]�b�b�b�� �g�Z��

�i�j�b�f�_�j�b���b�o���i�j�b�f�_�g�_�g�b�_���\���b�g�`�_�g�_�j�g�u�o���k�b�k�l�_�f�Z�o���a�^�Z�g�b�c�������� 
�B�g�`�_�g�_�j�g�u�_���k�b�k�l�_�f�u���� 
�W�e�_�d�l�j�h�k�g�Z�[�`�_�g�b�_���� �m�i�j�Z�\�e�_�g�b�_�� �h�k�\�_�s�_�g�b�_�f�� 

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

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

�B�g�l�_�]�j�Z�p�b�y���w�l�b�o���f�h�^�_�e�b�c���k���,�7���l�_�o�g�h�e�h�]�b�y�f�b���i�h�a�\�h�e�y�_�l���� 
�x �\�h�a�f�h�`�g�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �h�[�h�j�m�^�h�\�Z�g�b�y��

�r�b�j�h�d�h�]�h���k�i�_�d�l�j�Z�� 
�x �j�Z�k�r�b�_�j�g�b�_�� �n�m�g�d�p�b�c�� �b�� �k�g�b�`�_�g�b�_�� �k�l�h�b�f�h�k�l�b��

�d�h�f�i�e�_�d�k�g�h�]�h���j�_�r�_�g�b�y 
�x �i�h�\�u�r�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�g�`�_�g�_�j�g�u�o�� �k�b�k�l�_�f�� �b��

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

�i�j�h�]�j�Z�f�g�h�]�h���d�h�f�i�e�_�d�k�Z 
�x �k�g�b�`�_�g�b�_�� �a�Z�l�j�Z�l�� �g�Z�� �w�d�k�i�e�m�Z�l�b�j�m�x�s�b�c���k�_�j�\�b�k�g�u�c��

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

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

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

�I�B�>-�j�_�]�m�e�y�l�h�j��- �w�l�h�� �h�k�h�[�h�_�� �m�k�l�j�h�c�k�l�\�h����
�h�k�m�s�_�k�l�\�e�y�x�s�_�_�� �g�_�i�j�_�j�u�\�g�m�x�� �l�h�q�g�m�x�� �j�_�]�m�e�b�j�h�\�d�m�� �\�u�o�h�^�g�u�o��
�i�Z�j�Z�f�_�l�j�h�\�� �l�j�_�f�y�� �i�m�l�y�f�b���� �i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h���� �b�g�l�_�]�j�Z�e�v�g�h�� �b��
�^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h���� �Z�� �b�k�o�h�^�g�u�_�� �i�Z�j�Z�f�_�l�j�u���²  �\�o�h�^�g�u�_����
�i�h�e�m�q�Z�_�f�u�_�� �k�� �^�Z�l�q�b�d�h�\�� ���^�Z�\�e�_�g�b�y���� �\�e�Z�`�g�h�k�l�b���� �l�_�f�i�_�j�Z�l�m�j�u����
�h�k�\�_�s�_�g�g�h�k�l�b���b���l���^���� 

�J�Z�k�k�f�h�l�j�b�f���g�_�k�d�h�e�v�d�h���i�j�b�f�_�j�h�\�� 
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�I�j�b�f�_�j���‹�����:�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�Z�y���l�_�i�e�b�p�Z 

 
�J�b�k�m�g�h�d���������:�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�Z�y���l�_�i�e�b�p�Z 

 
�<�o�h�^�g�h�c�� �i�Z�j�Z�f�_�l�j�� �i�h�^�Z�_�l�k�y�� �g�Z�� �\�o�h�^�� �I�B�>-�j�_�]�m�e�y�l�h�j�Z�� �k��

�^�Z�l�q�b�d�Z���� �^�h�i�m�k�l�b�f�� �k�� �^�Z�l�q�b�d�Z�� �\�e�Z�`�g�h�k�l�b���� �J�Z�k�k�f�h�l�j�b�f�� �g�_�k�d�h�e�v�d�h��
�i�j�b�f�_�j�h�\���� ���j�_�]�m�e�y�j�h�\�Z�g�b�_�� �\�e�Z�`�g�h�k�l�b�� �b�� �l�_�f�i�_�j�Z�l�m�j�u�� �l�_�i�e�b�p�u������
�J�_�]�m�e�y�l�h�j�� �i�j�b�g�b�f�Z�_�l�� �\�_�e�b�q�b�g�m�� �g�Z�i�j�y�`�_�g�b�y�� �b�e�b�� �l�h�d�Z���� �b�a�f�_�j�y�_�l��
�_�_���� �a�Z�l�_�f�� �i�j�h�b�a�\�h�^�b�l�� �\�u�q�b�k�e�_�g�b�y�� �i�h�� �k�\�h�_�f�m�� �Z�e�]�h�j�b�l�f�m���� �b��
�h�k�m�s�_�k�l�\�e�y�_�l�� �\�� �b�l�h�]�_�� �i�h�^�Z�q�m�� �k�b�]�g�Z�e�Z�� �g�Z�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c��
�\�u�o�h�^���� �\�� �j�_�a�m�e�v�l�Z�l�_�� �Z�\�l�h�f�Z�l�b�a�b�j�m�_�f�Z�y�� �k�b�k�l�_�f�Z�� �i�h�e�m�q�Z�_�l��
�m�i�j�Z�\�e�y�x�s�_�_�� �\�h�a�^�_�c�k�l�\�b�_���� �<�e�Z�`�g�h�k�l�v���i�h�q�\�u�� �k�g�b�a�b�e�Z�k�v���²  
�\�d�e�x�q�b�e�k�y���g�Z���g�_�k�d�h�e�v�d�h���k�_�d�m�g�^���i�h�e�b�\��  

�P�_�e�v���²  �^�h�k�l�b�]�g�m�l�v�� �a�Z�^�Z�g�g�h�c�� �i�h�e�v�a�h�\�Z�l�_�e�_�f�� �\�_�e�b�q�b�g�u��
�\�e�Z�`�g�h�k�l�b���� �B�e�b���� �g�Z�i�j�b�f�_�j���� �h�k�\�_�s�_�g�g�h�k�l�v�� �i�h�g�b�a�b�e�Z�k�v���²  
�\�d�e�x�q�b�l�v���g�Z�^���j�Z�k�l�_�g�b�y�f�b���n�h�l�h�e�Z�f�i�u���b���l���^�� 

�I�j�b�f�_�j���‹�����:�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�Z�y���d�h�l�_�e�v�g�Z�y 
�<�� �^�Z�g�g�h�c�� �k�o�_�f�_�� �\�u�^�_�e�_�g�u�� ���� �d�h�g�l�m�j�Z�� �k�� �j�_�]�m�e�b�j�m�_�f�u�f�b��

�i�Z�j�Z�f�_�l�j�Z�f�b�����m�i�j�Z�\�e�_�g�b�_���i�h�^�Z�q�_�c���]�Z�a�Z���b���d�b�k�e�h�j�h�^�Z�����m�i�j�Z�\�e�_�g�b�_��
�k�d�h�j�h�k�l�v�x �m�^�Z�e�_�g�b�_�f�� �&�2���� �\�� �k�b�k�l�_�f�_�� �^�u�f�h�k�h�k�Z���� �m�i�j�Z�\�e�_�g�b�_��
�l�_�f�i�_�j�Z�l�m�j�h�c���]�h�j�y�q�_�c���\�h�^�u���b�e�b���i�Z�j�Z�����m�i�j�Z�\�e�_�g�b�_���h�l�h�i�e�_�g�b�_�f���b��
�]�h�j�y�q�_�f���\�h�^�h�k�g�Z�[�`�_�g�b�_�f���k���i�h�f�h�s�v�x���[�h�c�e�_�j�g�h�c���k�b�k�l�_�f�u�� 
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�J�b�k�m�g�h�d���������:�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�Z�y���d�h�l�_�e�v�g�Z�y 

 
�>�Z�g�g�m�x�� �k�b�k�l�_�f�m�� �f�h�`�g�h�� �m�i�j�h�k�l�b�l�v�� �b�k�i�h�e�v�a�m�y�� �g�_��

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

 
�J�b�k�m�g�h�d���������i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�g�u�c���d�h�g�l�j�h�e�e�_�j�� 

 
�I�j�b�f�_�j���‹�����D�j�u�r�g�u�_���d�h�l�_�e�v�g�u�_ 

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

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

 
�J�b�k�m�g�h�d���������D�j�u�r�g�Z�y���d�h�l�_�e�v�g�Z�y 

 

�I�h�� �f�_�j�_�� �b�g�l�_�]�j�Z�p�b�b�� �J�h�k�k�b�b�� �\�� �f�b�j�h�\�h�_�� �k�h�h�[�s�_�k�l�\�h��
�i�h�y�\�b�e�Z�k�v�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�h�\�k�_�f�_�k�l�g�h�]�h�� �i�j�f�_�g�b�g�b�_�� �,�7��
�l�_�o�g�h�e�h�]�b�c���\���k�b�k�l�_�f�o���`�b�a�b�h�[�_�k�i�_�q�_�g�b�y���a�^�Z�g�b�c�� 

�G�Z�i�j�b�f�_�j��«�m�f�g�u�c���^�h�f» �j�b�k�m�g�h�d���������� 

 
�J�b�k�m�g�h�d���������M�f�g�u�c���^�h�f 
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�J�b�k�m�g�h�d���������K�o�_�f�Z���k�b�k�l�_�f�u���©�m�f�g�u�c���^�h�f�ª���\���i�h�e�g�h�c���d�h�f�i�e�_�d�l�Z�p�b�b 

 
�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�y�� �b�g�`�_�g�_�j�g�u�o��

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

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

 
�E�b�l�_�j�Z�l�m�j�Z 

 
1. �F���X�� �Q�_�j�g�b�q�d�b�g �;�h�e�v�r�Z�y�� �w�g�p�b�d�e�h�i�_�^�b�y�� �w�e�_�d�l�j�b�d�Z���± 

�F�h�k�d�\�Z�����W�d�k�f�h������������ 
2. �=�H�K�L�� �J�� ������������-���������� �W�g�_�j�]�h�w�n�n�_�d�l�b�\�g�h�k�l�v�� �a�^�Z�g�b�c����

�F�_�l�h�^�u�� �h�i�j�_�^�_�e�_�g�b�y�� �\�e�b�y�g�b�y�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b���� �m�i�j�Z�\�e�_�g�b�y�� �f��
�w�d�i�m�e�Z�l�Z�p�b�b���a�^�Z�g�b�y�� 
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3. �K�I�� �������������������������������� �W�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�b���`�b�e�u�o�� �b��
�h�[�s�_�k�l�\�_�g�g�u�o���a�^�Z�g�b�c�� �i�j�Z�\�b�e�Z���i�j�h�_�d�l�b�j�h�\�Z�g�b�y���b���f�h�g�l�Z�`�Z�� 

4. �=�H�K�L���J�������������������«�������W�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�b���a�^�Z�g�b�c�� 
5. �K�I�� �������������� �I�j�h�_�d�l�b�j�h�\�Z�g�b�_�� �f�h�g�l�Z�`�� �w�e�_�d�l�j�h�� �m�k�l�Z�g�h�\�h�d��

�`�b�e�u�o���b���h�[�s�_�k�l�\�_�g�g�u�o���a�^�Z�g�b�c�� 
 

�‹���>�h�j�h�g�b�q�_�\�Z���J���F�������B�\�Z�s�_�g�d�h���=���:�������������� 
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�M�>�D�������������� 
 

�I�J�H�;�E�?�F�U���H�I�J�?�>�?�E�?�G�B�Y �K�?�F�:�G�L�B�D�B��
�:�J�O�B�L�?�D�L�M�J�U���J�M�K�K�D�H�=�H �F�H�>�?�J�G�:�� 

 

�A�h�[�h�\�Z���F�Z�j�b�g�Z���=�_�g�g�Z�^�v�_�\�g�Z 
�D�Z�g�^�b�^�Z�l���Z�j�o�b�l�_�d�l�m�j�u�����^�h�p�_�g�l�� 

�d�Z�n�_�^�j�u���j�_�d�h�g�k�l�j�m�d�p�b�b���b���j�_�k�l�Z�\�j�Z�p�b�b���Z�j�o�b�l�_�d�l�m�j�g�h�]�h���g�Z�k�e�_�^�b�y 
�K�Z�f�Z�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���l�_�o�g�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l 

�:�d�Z�^�_�f�b�y���k�l�j�h�b�l�_�e�v�k�l�\�Z���b���Z�j�o�b�l�_�d�l�m�j�u�� 
 ���J�h�k�k�b�y�����]�����K�Z�f�Z�j�Z�� 

�I�b�e�Z�l���F�Z�j�b�y���H�e�_�]�h�\�g�Z 
�f�Z�]�b�k�l�j�Z�g�l���d�Z�n�_�^�j�u���j�_�d�h�g�k�l�j�m�d�p�b�b���b���j�_�k�l�Z�\�j�Z�p�b�b��

�Z�j�o�b�l�_�d�l�m�j�g�h�]�h���g�Z�k�e�_�^�b�y 
�K�Z�f�Z�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���l�_�o�g�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l 

�:�d�Z�^�_�f�b�y���k�l�j�h�b�l�_�e�v�k�l�\�Z���b���Z�j�o�b�l�_�d�l�m�j�u�� 
 ���J�h�k�k�b�y�����]�����K�Z�f�Z�j�Z�� 

 

�<�� �k�l�Z�l�v�_�� �b�k�k�e�_�^�m�x�l�k�y�� �i�j�h�[�e�_�f�u�� �h�i�j�_�^�_�e�_�g�b�y�� �k�_�f�Z�g�l�b�d�b��
�Z�j�o�b�l�_�d�l�m�j�u�� �j�m�k�k�d�h�]�h�� �f�h�^�_�j�g�Z���� �J�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�h�p�_�k�k�� �\�b�a�m�Z�e�v�g�h-
�w�k�l�_�l�b�q�_�k�d�h�]�h�� �\�h�k�i�j�b�y�l�b�y�� �Z�j�o�b�l�_�d�l�m�j�g�u�o�� �h�[�t�_�d�l�h�\�� �a�j�b�l�_�e�_�f���� �>�Z�_�l�k�y��
�g�Z�m�q�g�h�_���h�i�j�_�^�_�e�_�g�b�_���Z�j�o�b�l�_�d�l�m�j�g�h�c���k�_�f�Z�g�l�b�d�b���d�Z�d���h�^�g�h�]�h���b�a���j�Z�a�^�_�e�h�\��
�k�_�f�b�h�l�b�d�b���� �H�[�h�k�g�h�\�u�\�Z�_�l�k�y�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �i�h�b�k�d�Z�� �k�f�u�k�e�h�\�u�o�� �b��
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The article examines the problem of defining the semantics of 

Russian modern architecture. The process of visual and aesthetic perception 
of architectural objects by the viewer is considered. The scientific definition 
of architectural semantics as one of the sections of semiotics is given. The 
urgency of the search for semantic and iconic values of an architectural 
object in the period under study is substantiated. The basic concepts of 
architectural semantics and the problems of its study in modern theory and 
practice are considered.  

Keywords: architectural semantics, perception of architecture, 
architectural image, architectural language, sign systems in architecture. 

 
�:�j�o�b�l�_�d�l�m�j�Z�� �y�\�e�y�_�l�k�y�� �g�_�h�l�t�_�f�e�_�f�h�c�� �q�Z�k�l�v�x�� �`�b�a�g�b��

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

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

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

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

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

 
�E�b�l�_�j�Z�l�m�j�Z 

 
1. �W�d�h���� �M�f�[�_�j�l�h�� �H�l�k�m�l�k�l�\�m�x�s�Z�y�� �k�l�j�m�d�l�m�j�Z���� �<�\�_�^�_�g�b�_�� �\��

�k�_�f�b�h�e�h�]�b�x���>�L�_�d�k�l�@�������I�_�j�_�\�����k���b�l�Z�e�����<�����=�����J�_�a�g�b�d���b���:�����=�����I�h�]�h�g�y�c�e�h�����± 
�K�I�[�������©�K�b�f�i�h�a�b�m�f�ª�����������������± ���������k�� 

2. �R�b�e�b�g���� �<���� �<���� �:�j�o�b�l�_�d�l�m�j�Z�� �b�� �i�k�b�o�h�e�h�]�b�y���� �D�j�Z�l�d�b�c��
�d�h�g�k�i�_�d�l�� �e�_�d�p�b�c���� �>�L�_�d�k�l�@�� ���� �<���� �<���� �R�b�e�b�g�����± �G���G�h�\�]�h�j�h�^���� �G�b�`�_�]�h�j�h�^����
�]�h�k�����Z�j�o�b�l��-�k�l�j�h�b�l�����m�g���l�����������������± �������k�� 

3. �I�b�e�y�\�k�d�b�c���� �<���� �B���� �B�k�l�h�j�b�y�� �j�m�k�k�d�h�c�� �Z�j�o�b�l�_�d�l�m�j�u�� �>�L�_�d�k�l�@����
�M�q�_�[�g�b�d�� �^�e�y�� �\�m�a�h�\�� ���� �<���� �B���� �I�b�e�y�\�k�d�b�c���� �:���:���� �L�b�p���� �X���� �K���� �M�r�Z�d�h�\�����± �F������
�:�j�o�b�l�_�d�l�m�j�Z-�K�����������������²  ���������k�������b�e�� 

4. �J�Z�i�i�Z�i�h�j�l���� �:���� �=���� �D�� �i�h�g�b�f�Z�g�b�x�� �Z�j�o�b�l�_�d�l�m�j�g�h�c�� �n�h�j�f�u��
�>�L�_�d�k�l�@�����^�b�k�����^�h�d�����b�k�d�m�k�����������������������������:�����=�����J�Z�i�i�Z�i�h�j�l�����± �F�h�k�d�\�Z�����������������± 
���������k�������b�e�� 

5. �J�m�k�k�d�b�c�� �f�h�^�_�j�g���� �>�d�g�b�]�Z-�Z�e�v�[�h�f�@�� ���� �?���� �:���� �;�h�j�b�k�h�\�Z���� �=���� �X����
�K�l�_�j�g�b�g�����± �F�h�k�d�\�Z�����J�B�I-�o�h�e�^�b�g�]�����������������± 351 �k�� 
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�D���K�<�?�>�?�G�B�X���:�<�L�H�J�H�< 
 

�H�[�s�b�_���l�j�_�[�h�\�Z�g�b�y �L�_�d�k�l�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �\ �w�e�_�d�l�j�h�g�g�h�f�� �\�b�^�_�� �g�Z �j�m�k�k�d�h�f�� �b�e�b�� �a�Z�j�m�[�_�`�g�h�f�� �y�a�u�d�_����
�N�Z�c�e�� �k�h �k�l�Z�l�v�_�c�� �h�l�i�j�Z�\�e�_�g�� �i�h �w�e�_�d�l�j�h�g�g�h�c�� �i�h�q�l�_���� �G�_�h�[�o�h�^�b�f�h�� �m�d�Z�a�Z�l�v�� �h�l�j�Z�k�e�v��
�g�Z�m�d�b�� �b �k�i�_�p�b�Z�e�v�g�h�k�l�v�� ���r�b�n�j�� �b �g�Z�a�\�Z�g�b�_������ �i�h �d�h�l�h�j�u�f�� �\�u�i�h�e�g�_�g�h�� �g�Z�m�q�g�h�_��
�b�k�k�e�_�^�h�\�Z�g�b�_�����W�e�_�d�l�j�h�g�g�u�c���\�Z�j�b�Z�g�l���k�l�Z�l�v�b���\�u�i�h�e�g�y�_�l�k�y���\ �l�_�d�k�l�h�\�h�f���j�_�^�Z�d�l�h�j�_��
�0�L�F�U�R�V�R�I�W���:�R�U�G���b �k�h�o�j�Z�g�y�_�l�k�y���k �j�Z�k�r�b�j�_�g�b�_�f������G�R�F�����< �b�f�_�g�b���n�Z�c�e�Z���m�d�Z�a�u�\�Z�_�l�k�y��
�n�Z�f�b�e�b�y���b �b�g�b�p�b�Z�e�u���Z�\�l�h�j�Z�� 

�I�Z�j�Z�f�_�l�j�u��
�k�l�j�Z�g�b�p�u 

�N�h�j�f�Z�l���:�������I�h�e�y���\�k�_����20 �f�f�� 

�N�h�j�f�Z�l�b�j�h�\�Z�g�b�_��
�h�k�g�h�\�g�h�]�h���l�_�d�k�l�Z 

�:�[�a�Z�p�g�u�c�� �h�l�k�l�m�i �²  1,25 �k�f���� �F�_�`�k�l�j�h�q�g�u�c�� �b�g�l�_�j�\�Z�e �²  �i�h�e�m�l�h�j�g�u�c�� 
�I�h�j�y�^�d�h�\�u�_���g�h�f�_�j�Z���k�l�j�Z�g�b�p���g�_���k�l�Z�\�b�l�v�k�y���� 

�R�j�b�n�l �7�L�P�H�V�� �1�H�Z�� �5�R�P�D�Q���� �J�Z�a�f�_�j�� �d�_�]�e�y�� ���k�b�f�\�h�e�h�\�� �²  14 �i�l�� �Z�g�g�h�l�Z�p�b�b���� �d�e�x�q�_�\�u�o��
�k�e�h�\ �²  12 �i�l�� 

�H�[�t�z�f���k�l�Z�l�v�b �F�b�g�b�f�Z�e�v�g�u�c�� �h�[�t�_�f�� �k�l�Z�l�_�c��4-���� �k�l�j�Z�g�b�p���� �F�Z�d�k�b�f�Z�e�v�g�u�c�� �h�[�t�_�f�� �k�l�Z�l�_�c��15-25 
�k�l�j�Z�g�b�p��  

�K�\�_�^�_�g�b�y��
�h�[ �Z�\�l�h�j�_ 

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

�B�g�^�_�d�k���M�>�D �J�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �h�l�^�_�e�v�g�h�c�� �k�l�j�h�d�h�c�� �k�e�_�\�Z�� �i�_�j�_�^�� �a�Z�]�e�Z�\�b�_�f�� �k�l�Z�l�v�b�����B�g�^�_�d�k�� �M�>�D��
���m�g�b�\�_�j�k�Z�e�v�g�Z�y���^�_�k�y�l�b�q�g�Z�y���d�e�Z�k�k�b�n�b�d�Z�p�b�y���d�g�b�]���� 

�A�Z�]�e�Z�\�b�_ �I�h�f�_�s�Z�_�l�k�y�� �i�_�j�_�^�� �l�_�d�k�l�h�f�� �k�l�Z�l�v�b�� �g�Z �j�m�k�k�d�h�f�� �b �Z�g�]�e�b�c�k�d�h�f�� �y�a�u�d�Z�o����
�B�k�i�h�e�v�a�m�_�l�k�y���g�_ �[�h�e�_�_���������k�e�h�\�� 

�:�g�g�h�l�Z�p�b�y �:�\�l�h�j�u���k�l�Z�l�_�c���i�j�_�^�h�k�l�Z�\�e�y�x�l���Z�g�g�h�l�Z�p�b�x�����h�[�t�_�f���g�_���f�_�g�_�_���������k�e�h�\���� 
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