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

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

�x �K�b�g�]�Z�i�m�j���� �Y�\�e�y�_�l�k�y�� �d�j�m�i�g�_�c�r�_�c�� �i�e�h�s�Z�^�d�h�c�� �^�e�y�� �k�l�Z�j�l�Z�� �,�&�2�� ���d�j�b�i�l�h�\�Z��
�e�x�l�g�u�c�� �d�j�Z�m�^�n�Z�g�^�b�g�]���� �l�� �_���� �n�h�j�f�Z�� �i�j�b�\�e�_�q�_�g�b�y�� �b�g�\�_�k�l�b�p�b�c�� �\�� �\�b�^�_�� �i�j�h�^�Z�`�b��
�b�g�\�_�k�l�h�j�Z�f�� �n�b�d�k�b�j�h�\�Z�g�g�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �g�h�\�u�o�� �_�^�b�g�b�p�� �d�j�b�i�l�h�\�Z�e�x�l���� �i�j�h�_�d�l�h�\��
�\���:�a�b�b�� 

32 
 



�x �Y�i�h�g�b�y���� �I�_�j�\�h�c�� �i�j�b�g�y�e�Z�� �a�Z�d�h�g�h�^�Z�l�_�e�v�g�m�x�� �[�Z�a�m���� �j�_�]�m�e�b�j�m�x�s�m�x�� �b�� �d�h�g��
�l�j�h�e�b�j�m�x�s�m�x���h�[�h�j�h�l���[�b�l�d�h�b�g�h�\�� 

�x �B�g�^�b�y���� �G�Z�j�y�^�m�� �k�� �D�b�l�Z�_�f���� �g�Z�k�_�e�_�g�b�_�� �B�g�^�b�b�� �Z�d�l�b�\�g�h�� �i�h�d�m�i�Z�_�l�� �d�j�b�i�l�h�\�Z��
�e�x�l�g�u�_���Z�d�l�b�\�u�� 

�x �;�_�e�Z�j�m�k�v���� �I�j�b�g�y�e�Z�� �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h���� �j�_�]�m�e�b�j�m�x�s�_�_�� �h�[�h�j�h�l�� �d�j�b�i�l�h�\�Z��
�e�x�l�g�u�o���Z�d�l�b�\�h�\���>2]. 

 
 

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

�K�l�j�Z�g�u �I�j�_�b�f�m�s�_�k�l�\�h 

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

�D�Z�g�Z�^�Z�����;�j�Z�a�b�e�b�y���� 
�: �\�k�l�j�Z�e�b�y 

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

�B�a�j�Z�b�e�v�����W�k�l�h�g�b�y����
�>�m�[�Z�c�����=�j�m�a�b�y�����M�d�j�Z��

�b�g�Z 

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

�<�_�e�b�d�h�[�j�b�l�Z�g�b�y����
�=�_�j�f�Z�g�b�y�����R�\�_�p�b�y���� 

�N�j�Z�g�p�b�y 

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

�D�b�l�Z�c 

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

 
� I� j �b�f �_�q�Z�g�b�_�����k�h�k�l�Z�\�e�_�g�h���g�Z���h�k�g�h�\�_���>2]. 

 
� <� � � �� �� �� �� � � ]� �� � � ;� _�e�Z� j�m�k�v� � � \� h� r�e�Z �\�� �l�h�i-������ �[�e�h�d�q�_�c�g-�k�l�j�Z�g�� �?�\�j�h�i�u�����K�h�h�l�\�_�l�k�l�\�m��

�x�s�b�c���j�_�c�l�b�g�] �i�j�_�^�k�l�Z�\�b�e�b���g�Z�d�Z�g�m�g�_���d�h�g�n�_�j�_�g�p�b�b���%�O�R�F�N�6�K�R�Z���(�X�U�R�S�H���������������: �\��
�l�h�j�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�a�m�q�b�e�b�� ������ �_�\�j�h�i�_�c�k�d�b�o�� �]�h�k�m�^�Z�j�k�l�\���� �]�^�_�� �h�[�j�Z�s�Z�e�b�� �\�g�b�f�Z��
�g�b�_�� �g�Z�� �i�j�Z�\�b�e�Z�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �,�&�2���� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �d�j�b�i�l�h�\�Z�e�x�l�� �\�� �d�Z�q�_�k�l�\�_��
�i�e�Z�l�_�`�g�u�o���k�j�_�^�k�l�\�����g�Z�e�h�]�h�h�[�e�h�`�_�g�b�_�� 

�<���i�_�j�\�m�x�� �^�_�k�y�l�d�m�� �h�l�h�[�j�Z�e�b�� �R�\�_�c�p�Z�j�b�x���� �=�b�[�j�Z�e�l�Z�j���� �F�Z�e�v�l�m���� �<�_�e�b�d�h�[�j�b��
�l�Z�g�b�x���� �>�Z�g�b�x���� �=�_�j�f�Z�g�b�x���� �I�h�j�l�m�]�Z�e�b�x���� �G�b�^�_�j�e�Z�g�^�u���� �N�b�g�e�y�g�^�b�x�� �b�� �;�_�e�Z�j�m�k�v����
�I�h�� �f�g�_�g�b�x�� �w�d�k�i�_�j�l�h�\���� �;�_�e�Z�j�m�k�v��– �h�^�g�h�� �b�a�� �e�m�q�r�b�o�� �]�h�k�m�^�Z�j�k�l�\�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y��
ICO [3]. 

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

33 
 



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

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

�<�i�_�j�\�u�_�� �\�� �f�b�j�_�� �l�j�Z�g�k�Z�d�p�b�y�� �i�h�� �i�j�h�^�Z�`�_�� �l�h�\�Z�j�Z�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �[�e�h�d�q�_�c�g��
�[�u�e�Z���h�k�m�s�_�k�l�\�e�_�g�Z���n�b�j�f�h�c���$�J�U�L�'�L�J�L�W�D�O���\���:�\�k�l�j�Z�e�b�b���\�������������]�����D�j�h�f�_���i�b�e�h�l�g�h�]�h��
�i�j�h�_�d�l�Z�����h�k�m�s�_�k�l�\�e�y�_�f�h�]�h���$�J�U�L�'�L�J�L�W�D�O�����\�g�_�^�j�_�g�b�_���w�l�h�c���l�_�o�g�h�e�h�]�b�b���b�k�i�u�l�u�\�Z�_�l��
�k�y���d�j�m�i�g�u�f�b���a�_�j�g�h�l�j�_�c�^�_�j�Z�f�b�����l�Z�d�b�f�b���d�Z�d���*�U�D�L�Q�F�R�U�S�����&�D�U�J�L�O�O���b�e�b���/�R�X�L�V���'�U�H�\�I�X�V����
�;�h�e�_�_�� �r�b�j�h�d�h�� �i�b�e�h�l�g�u�_�� �i�j�h�_�d�l�u�� �h�k�m�s�_�k�l�\�e�y�e�b�k�v�� �i�j�b�� �b�f�i�h�j�l�_�� �\�� �K�R�:�� �d�b�l�Z�c��
�k�d�h�c���k�\�b�g�b�g�u���b���f�_�d�k�b�d�Z�g�k�d�b�o���f�Z�g�]�h���j�h�a�g�b�q�g�u�f���]�b�]�Z�g�l�h�f���:�D�O�P�D�U�W���\���k�h�l�j�m�^�g�b��
�q�_�k�l�\�_�� �k�� �,�%�0���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �i�_�j�_�q�_�g�v�� �d�h�f�i�Z�g�b�c���� �d�h�l�h�j�u�_���b�k�i�u�l�u�\�Z�x�l��
�[�e�h�d�q�_�c�g���� �j�Z�k�l�_�l�� �\�� �]�_�h�f�_�l�j�b�q�_�k�d�h�c�� �i�j�h�]�j�_�k�k�b�b�� �b�� �\�u�o�h�^�b�l�� �^�Z�e�_�d�h�� �a�Z�� �j�Z�f�d�b��
�:�I�D�� 

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

�B�j�e�Z�g�^�k�d�b�c���i�j�h�b�a�\�h�^�b�l�_�e�v���f�h�e�h�q�g�h�c���i�j�h�^�m�d�p�b�b���2�U�Q�X�D���k�l�Z�e���h�^�g�h�c���b�a���i�_�j��
�\�u�o�� �\�� �f�b�j�_�� �d�h�f�i�Z�g�b�c���� �h�k�m�s�_�k�l�\�b�\�r�b�o�� �j�_�Z�e�v�g�m�x�� �l�h�j�]�h�\�m�x�� �k�^�_�e�d�m�� �k�� �b�k�i�h�e�v�a�h��
�\�Z�g�b�_�f�� �l�_�o�g�h�e�h�]�b�b�� �[�e�h�d�q�_�c�g���� �D�h�g�l�j�Z�]�_�g�l�Z�f�b�� �\�u�k�l�m�i�b�e�b�� �[�j�b�l�Z�g�k�d�b�c�� �[�Z�g�d��
�%�D�U�F�O�D�\�V�� �b�� �b�a�j�Z�b�e�v�k�d�b�c�� �k�l�Z�j�l�Z�i�� �:�D�Y�H���� �:�d�d�j�_�^�b�l�b�\�� �g�Z�� �������� �l�u�k���� �^�h�e�e���� �K�R�:�� �\��
�h�[�_�k�i�_�q�_�g�b�_�� �w�d�k�i�h�j�l�Z�� �i�Z�j�l�b�b�� �f�Z�k�e�Z�� �b�� �k�u�j�Z�� �2�U�Q�X�D�� �\�� �Z�^�j�_�k�� �6�H�\�F�K�H�O�O�H�V�� �7�U�D�G�L�Q�J��
�&�R�P�S�D�Q�\���[�u�e���i�j�h�\�_�^�_�g���f�_�g�_�_ �q�_�f���a�Z���q�_�l�u�j�_���q�Z�k�Z�����H�[�u�q�g�h���w�l�h�l���i�j�h�p�_�k�k���a�Z�g�b�f�Z��
�_�l�� �h�l�� ���� �^�h�� ������ �j�Z�[�h�q�b�o�� �^�g�_�c�� �b�a-�a�Z�� �k�e�h�`�g�h�k�l�b�� �h�[�j�Z�[�h�l�d�b�� �k�h�i�m�l�k�l�\�m�x�s�_�c�� �^�h�d�m��
�f�_�g�l�Z�p�b�b���� �\�d�e�x�q�Z�x�s�_�c�� �h�[�f�_�g�� �h�j�b�]�b�g�Z�e�Z�f�b�� �w�d�k�i�h�j�l�g�h-�b�f�i�h�j�l�g�u�o�� �d�h�g�l�j�Z�d�l�h�\��
�b���d�h�g�h�k�k�Z�f�_�g�l�h�\�����G�h���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���d�j�b�i�l�h�]�j�Z�n�b�q�_�k�d�h�c���a�Z�s�b�l�u���b���f�_�o�Z�g�b�a��
�f�h�\�� �\�_�j�b�n�b�d�Z�p�b�b�� �[�e�h�d�q�_�c�g�� �\�k�_�� �h�i�_�j�Z�p�b�b�� �i�j�h�r�e�b�� �\�� �w�e�_�d�l�j�h�g�g�h�f�� �\�b�^�_���� �[�_�a��
�g�_�h�[�o�h�^�b�f�h�k�l�b�� �k�l�h�j�h�g�g�_�c�� �i�j�h�\�_�j�d�b�� �>���@���� �I�j�_�^�k�l�Z�\�b�l�_�e�b�� �[�j�b�l�Z�g�k�d�h�]�h�� �[�Z�g�d�Z��
�%�D�U�F�O�D�\�V���k�q�b�l�Z�x�l�����q�l�h���k�b�k�l�_�f�Z���[�e�h�d�q�_�c�g���k�i�h�k�h�[�g�Z���m�k�d�h�j�b�l�v���l�h�j�]�h�\�u�_���h�i�_�j�Z�p�b�b����
�k�g�b�a�b�l�v���a�Z�l�j�Z�l�u���d�h�f�i�Z�g�b�c���b���j�b�k�d���i�h�^�^�_�e�d�b���^�h�d�m�f�_�g�l�h�\���� 

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

34 
 



�g�Z�r�b�o�� �]�j�Z�g�b�p���� �g�h�� �b�� �k�g�Z�j�m�`�b���� �W�l�h�� �i�j�b�\�_�^�_�l�� �d�� �b�a�h�[�j�_�l�_�g�b�x�� �j�Z�^�b�d�Z�e�v�g�h���b�g�u�o��
�f�h�^�_�e�_�c �n�b�j�f�u����– �h�l�f�_�l�b�e�� �>���� �L�w�i�k�d�h�l�l����– �W�l�h�� �k�h�l�j�y�k�_�l���l�j�Z�^�b�p�b�h�g�g�m�x�� �d�h�j�i�h��
�j�Z�p�b�x���i�j�h�f�u�r�e�_�g�g�h�c���w�i�h�o�b» [6].  

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

�G�Z�p�b�h�g�Z�e�v�g�u�c�� �[�Z�g�d�� �;�_�e�Z�j�m�k�b�� �k�h�a�^�Z�e�� �g�Z�� �h�k�g�h�\�_�� �l�_�o�g�h�e�h�]�b�b�� �[�e�h�d�q�_�c�g�� �b�g��
�n�h�j�f�Z�p�b�h�g�g�m�x�� �k�_�l�v���� �d�h�l�h�j�Z�y�� �f�h�`�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �^�e�y�� �j�_�r�_�g�b�y�� �r�b�j�h�d�h�]�h��
�k�i�_�d�l�j�Z�� �k�h�\�j�_�f�_�g�g�u�o�� �b�� �i�_�j�k�i�_�d�l�b�\�g�u�o�� �[�Z�g�d�h�\�k�d�b�o�� �b�� �g�_�[�Z�g�d�h�\�k�d�b�o�� �a�Z�^�Z�q���� �G�Z��
�i�_�j�\�h�f�� �w�l�Z�i�_�� �k�_�l�v�� �[�e�h�d�q�_�c�g�� �[�m�^�_�l���i�j�Z�d�l�b�q�_�k�d�b�� �\�g�_�^�j�_�g�Z�� �\�� �j�Z�f�d�Z�o�� �[�Z�g�d�h�\�k�d�h�c��
�k�b�k�l�_�f�u���k�l�j�Z�g�u�����<�e�Z�^�_�e�v�p�_�f���m�^�h�k�l�h�\�_�j�y�x�s�_�]�h���m�a�e�Z���k�_�l�b���[�e�h�d�q�_�c�g���f�h�`�_�l���k�l�Z�l�v��
�e�x�[�h�c�� �[�Z�g�d�� �b�e�b�� �g�_�[�Z�g�d�h�\�k�d�Z�y�� �d�j�_�^�b�l�g�h-�n�b�g�Z�g�k�h�\�Z�y�� �h�j�]�Z�g�b�a�Z�p�b�y�� �;�_�e�Z�j�m�k�b����
�:�^�f�b�g�b�k�l�j�Z�l�h�j�h�f�� �k�_�l�b�� �[�e�h�d�q�_�c�g�� �\�� �[�Z�g�d�h�\�k�d�h�c�� �k�b�k�l�_�f�_�� �;�_�e�Z�j�m�k�b�� �h�i�j�_�^�_�e�_�g��
�J�Z�k�q�_�l�g�u�c�� �p�_�g�l�j�� �G�Z�p�b�h�g�Z�e�v�g�h�]�h�� �[�Z�g�d�Z�� �>���@���� �<�� �p�_�e�h�f�� �k�h�a�^�Z�g�� �k�Z�f�h�j�_�]�m�e�b�j�m�x��
�s�b�c�k�y���f�_�o�Z�g�b�a�f���m�i�j�Z�\�e�_�g�b�y���b���j�Z�a�\�b�l�b�y���[�_�e�h�j�m�k�k�d�h�]�h���k�_�]�f�_�g�l�Z���k�_�l�b���[�e�h�d�q�_�c�g���k��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �K�h�\�_�l�Z�� �g�h�^�h�\�� ���\�e�Z�^�_�e�v�p�_�\�� �m�^�h�k�l�h�\�_�j�y�x�s�b�o�� �m�a�e�h�\������ �q�e�_�g�u�� �d�h��
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In the article institutional changes in the market of agrofood products from use of technology 
of the register of blocks of transactions are considered. The geography of use of cryptocurrencies 
and blockchain technology is analysed and positions of the Republic of Belarus among the states 
using this technology are defined. Scopes of technology of the register of blocks of transactions 
(blockchain) and its features in the market of agrofood products, an opportunity and advantage of 
this technology and the first-ever transaction with use a blockchain are considered. Creation of the 
self-regulating mechanism of management and development of the Belarusian segment of network a 
blockchain with use of Council of nod is analysed. 

Key words: institutional changes, market of agrofood products, technology, register, block-
chain. 
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