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�F�m�o�Z�f�Z� �̂_�_�\�Z �A�b�g�n�b�j�Z �N�Z�g�b�k�h�\�g�Z, 
�d�Z�g� �̂b� �̂Z�l �k�h�p�b�h�e�h�]�b�q�_�k�d�b�o �g�Z�m�d 
 

�G�m�j� �̂Z�\�e�y�l�h�\�Z �W�e�v�\�b�j�Z �N�Z�g�b�a�h�\�g�Z, 
�d�Z�g� �̂b� �̂Z�l �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
�I�_�k�d�h�\ �:�j�d�Z� �̂b�c �?�\�]�_�g�v�_�\�b�q, 
�d�Z�g� �̂b� �̂Z�l �i�h�e�b�l�b�q�_�k�d�b�o �g�Z�m�d 
�I�h�e�h�\�_�g�y �K�_�j�]�_�c �B�\�Z�g�h�\�b�q, 
�d�Z�g� �̂b� �̂Z�l �l�_�o�g�b�q�_�k�d�b�o �g�Z�m�d 
�I�h�g�h�f�Z�j�_�\�Z �E�Z�j�b�k�Z �G�b�d�h�e�Z�_�\�g�Z, 
�d�Z�g� �̂b� �̂Z�l �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
�I�h�q�b�\�Z�e�h�\ �:�e�_�d�k�Z�g� �̂j �<�e�Z� �̂b�f�b�j�h�\�b�q, 
� �̂h�d�l�h�j �f�_� �̂b�p�b�g�k�d�b�o �g�Z�m�d 
�I�j�h�r�b�g �B�\�Z�g �:�e�_�d�k�Z�g� �̂j�h�\�b�q, 
� �̂h�d�l�h�j �l�_�o�g�b�q�_�k�d�b�o �g�Z�m�d 
�K�Z�n�b�g�Z �A�b�e�y �A�Z�[�b�j�h�\�g�Z, 
�d�Z�g� �̂b� �̂Z�l �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
�K�b�f�h�g�h�\�b�q �G�b�d�h�e�Z�c �?�\�]�_�g�v�_�\�b�q, 
� �̂h�d�l�h�j �i�k�b�o�h�e�h�]�b�q�_�k�d�b�o �g�Z�m�d 
�K�b�j�b�d �F�Z�j�b�g�Z �K�_�j�]�_�_�\�g�Z, 
�d�Z�g� �̂b� �̂Z�l �x�j�b� �̂b�q�_�k�d�b�o �g�Z�m�d 
�K�f�b�j�g�h�\ �I�Z�\�_�e �=�_�g�g�Z� �̂v�_�\�b�q, 
�d�Z�g� �̂b� �̂Z�l �i�_� �̂Z�]�h�]�b�q�_�k�d�b�o �g�Z�m�d 
�K�l�Z�j�p�_�\ �:�g� �̂j�_�c �<�Z�k�b�e�v�_�\�b�q, 
� �̂h�d�l�h�j �l�_�o�g�b�q�_�k�d�b�o �g�Z�m�d 
�L�Z�g�Z�_�\�Z �A�Z�f�n�b�j�Z �J�Z�n�b�k�h�\�g�Z, 
� �̂h�d�l�h�j �i�_� �̂Z�]�h�]�b�q�_�k�d�b�o �g�Z�m�d 
�L�_�j�a�b�_�\ �<�_�g�_�e�b�g �D�j�t�k�l�_�\, 
� �̂h�d�l�h�j �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
�Q�b�e�Z� �̂a�_ �=�_�h�j�]�b�c �;�b� �̂a�b�g�h�\�b�q, 
� �̂h�d�l�h�j �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
�R�b�e�d�b�g�Z �?�e�_�g�Z �E�_�h�g�b� �̂h�\�g�Z, 
� �̂h�d�l�h�j �k�h�p�b�h�e�h�]�b�q�_�k�d�b�o �g�Z�m�d 
�R�h�r�b�g �K�_�j�]�_�c �<�e�Z� �̂b�f�b�j�h�\�b�q, 
�d�Z�g� �̂b� �̂Z�l �x�j�b� �̂b�q�_�k�d�b�o �g�Z�m�d 
�X�j�h�\�Z �D�k�_�g�b�y �B�]�h�j�_�\�g�Z, 
�d�Z�g� �̂b� �̂Z�l �b�k�l�h�j�b�q�_�k�d�b�o �g�Z�m�d 
�X�k�m�i�h�\ �J�Z�o�b�f�v�y�g �=�Z�e�b�f�v�y�g�h�\�b�q, 
� �̂h�d�l�h�j �b�k�l�h�j�b�q�_�k�d�b�o �g�Z�m�d 
�Y�g�]�b�j�h�\ �:�a�Z�l �<�Z�a�b�j�h�\�b�q, 
� �̂h�d�l�h�j �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
�Y�j�m�e�e�b�g �J�Z�m�e�v �J�Z�n�Z�w�e�e�h�\�b�q, 
� �̂h�d�l�h�j �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d 
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�G�Z�m�f�_�g�d�h �:���W�� 
�k�l�m�^�_�g�l�d�Z 2 �d�m�j�k�Z �f�Z�]�b�k�l�j�Z�l�m�j�u �B�=�M 

�]�� �B�j�d�m�l�k�d�� �J�N 
�E�[�h�\ �F���:�� 

�k�l�m�^�_�g�l 2 �d�m�j�k�Z �f�Z�]�b�k�l�j�Z�l�m�j�u �B�=�M 
�]�� �B�j�d�m�l�k�d�� �J�N 

 
�<�U�>�?�E�?�G�B�? �B �H�I�J�?�>�?�E�?�G�B�? �I�?�D�L�B�G�H�<�U�O �<�?�S�?�K�L�<  

�< �I�E�H�>�:�O �B �D�H�J�G�?�I�E�H�>�:�O  
�>�E�Y �I�J�H�?�D�L�B�J�H�<�:�G�B�Y �R�D�H�E�V�G�H�=�H �B�K�K�E�?�>�H�<�:�G�B�Y 

 
�:�g�g�h�l�Z�p�b�y 
�I�_�d�l�b�g�u – �w�l�h �j�Z�k�l�b�l�_�e�v�g�u�_ �i�h�e�b�k�Z�o�Z�j�b�^�u �k�e�h�`�g�h�]�h �k�l�j�h�_�g�b�y�� �k�h�^�_�j�`�Z�s�b�_�k�y �\ 

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

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

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

�:�\�_�j�v�y�g�h�\�h�c (2015). �>�e�y �Z�g�Z�e�b�a�Z �g�Z �k�h�^�_�j�`�Z�g�b�_ �j�Z�k�l�\�h�j�b�f�h�]�h �i�_�d�l�b�g�Z �[�u�e�b �\�a�y�l�u 
�k�e�_�^�m�x�s�b�_ �h�[�j�Z�a�p�u�� �y�[�e�h�d ���=�j�_�g�g�b �K�f�b�l�� �;�_�e�u�c �G�Z�e�b�\�� �F�_�^�h�\�u�_���� �]�j�m�r ���D�h�g�n�_�j�_�g�p�b�y�� 
�<�b�e�v�y�f�k�� �B�g�^�b�c�k�d�Z�y���� �o�m�j�f�u (�M�a�[�_�d�b�k�l�Z�g�� �:�a�_�j�[�Z�c�^�`�Z�g�� �<�h�k�l�h�q�g�Z�y���� �i�h�f�b�^�h�j�h�\ 
���;�Z�d�b�g�k�d�b�_�� �g�Z �\�_�l�d�_�� �L�Z�r�d�_�g�l���� �f�h�j�d�h�\�b ���:�e�_�g�d�Z�� �>�h�f�Z�r�g�y�y�� �<�b�l�Z�f�b�g�g�Z�y 6), �i�_�j�p�_�\ 
���k�e�Z�^�d�b�c �;�h�p�f�Z�g�� �`�_�e�l�u�c �>�_�j�[�b�� �d�j�Z�k�g�u�c �>�_�j�[�b�� �b �d�e�m�[�g�b�d�b ���:�j�f�_�g�b�y�� �?�]�b�i�_�l�� �L�m�j�p�b�y���� 
�k�f�h�j�h�^�b�g�u ���?�]�b�i�_�l�� �D�b�l�Z�c�� �L�m�j�p�b�y���� �f�Z�e�b�g�u ���L�m�j�p�b�y�� �D�b�l�Z�c�� �L�Z�c�e�Z�g�^���� �>�e�y �i�j�h�\�_�^�_�g�b�y 
�b�k�k�e�_�^�h�\�Z�g�b�c �i�e�h�^�u �[�u�e�b �a�Z�f�h�j�h�`�_�g�u �\ �p�_�e�h�f �\�b�^�_ �b �o�j�Z�g�b�e�b�k�v �\ �f�h�j�h�a�b�e�v�g�h�c �d�Z�f�_�j�_ 
�i�j�b �l�_�f�i�_�j�Z�l�m�j�_ – �����K�ƒ�� �I�h�k�e�_�� �i�e�h�^�u �b �y�]�h�^�u �j�Z�a�f�h�j�Z�`�b�\�Z�e�b �\ �_�k�l�_�k�l�\�_�g�g�u�o �m�k�e�h�\�b�y�o 
�i�j�b �d�h�f�g�Z�l�g�h�c �l�_�f�i�_�j�Z�l�m�j�_ 24 - �����K�ƒ�� �< �k�h�h�l�\�_�l�k�l�\�b�b �k �\�u�[�j�Z�g�g�u�f�b �f�_�l�h�^�b�d�Z�f�b�� �\ 
�j�Z�a�f�h�j�h�`�_�g�g�u�o �i�e�h�^�Z�o �[�u�e�b �i�h�\�l�h�j�g�h �h�i�j�_�^�_�e�_�g�u �d�Z�q�_�k�l�\�_�g�g�u�_ �b �d�h�e�b�q�_�k�l�\�_�g�g�u�_ 
�i�h�d�Z�a�Z�l�_�e�b �i�_�d�l�b�g�Z�� �>�e�y �h�[�_�k�i�_�q�_�g�b�y �^�h�k�l�h�\�_�j�g�h�k�l�b �i�h�e�m�q�_�g�g�u�o �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o 
�^�Z�g�g�u�o �Z�g�Z�e�b�l�b�q�_�k�d�b�_ �h�i�j�_�^�_�e�_�g�b�y �i�j�h�\�h�^�b�e�b�k�v �\ 3 - �d�j�Z�l�g�h�c �i�h�\�l�h�j�g�h�k�l�b�� 

�>�e�y �k�j�Z�\�g�_�g�b�y �i�h�e�m�q�_�g�g�u�o �^�Z�g�g�u�o �b�k�i�h�e�v�a�h�\�Z�e�b �f�_�l�h�^ �g�_�i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c �k�l�Z�l�b�k�l�b�d�b 
���d�j�b�l�_�j�b�c �F�Z�g�g�Z - �M�b�l�g�b���� �<�k�_�]�h �[�u�e�h �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�h 162 �h�[�j�Z�a�p�Z��  

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

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

�L�Z�d�b�f �h�[�j�Z�a�h�f �\�u�y�\�e�_�g�h�� �q�l�h �a�Z�f�h�j�h�a�d�Z �a�g�Z�q�b�l�_�e�v�g�h�]�h �\�e�b�y�g�b�y �g�Z �d�h�e�b�q�_�k�l�\�h 
�k�h�^�_�j�`�Z�g�b�y �i�_�d�l�b�g�Z �\ �i�e�h�^�Z�o �b �d�h�j�g�_�i�e�h�^�Z�o �g�_ �h�d�Z�a�u�\�Z�_�l�� 
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�J�b�k�� 6. �K�h�^�_�j�`�Z�g�b�_ �i�_�d�l�b�g�Z �\ �i�e�h�^�Z�o �b �d�h�j�g�_�i�e�h�^�Z�o (%). 

 
�K�h�]�e�Z�k�g�h �\�u�i�h�e�g�_�g�g�u�f �k�l�Z�l�b�k�l�b�q�_�k�d�b�f �j�Z�k�q�_�l�Z�f �f�h�`�g�h �k�d�Z�a�Z�l�v�� �q�l�h �g�Z�b�[�h�e�_�_ 

�i�_�d�l�b�g�h�k�h�^�_�j�`�Z�s�b�f �k�u�j�v�_�f �y�\�e�y�x�l�k�y �y�]�h�^�u �����������“�������� �]���� �g�Z�b�f�_�g�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f 
�i�_�d�l�b�g�Z �h�[�e�Z�^�Z�x�l �n�j�m�d�l�u �����������“�������� �]���� �I�j�b �k�j�Z�\�g�b�l�_�e�v�g�u�o �i�h�d�Z�a�Z�l�_�e�y�o �i�e�h�^�h�\ �b 
�d�h�j�g�_�i�e�h�^�h�\ �j�_�a�m�e�v�l�Z�l�u �^�h�k�l�h�\�_�j�g�h �j�Z�a�e�b�q�Z�e�b�k�v ���j < 0,05). 

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

1. �:�\�_�j�v�y�g�h�\�Z�� �?���<�� �I�_�d�l�b�g�� �f�_�l�h�^�u �\�u�^�_�e�_�g�b�y �b �k�\�h�c�k�l�\�Z �>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@ / 
�?���<�� �:�\�_�j�v�y�g�h�\�Z�� �F���G�� �R�d�h�e�v�g�b�d�h�\�Z // Irbis.bti.secna.ru : �b�g�n�h�j�f�Z�p�b�h�g�g�u�c �i�h�j�l�Z�e�� – �J�_� �̀b�f 
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�i�Z�j�Z�f�_�l�j�h�f �[�b�h�e�h�]�b�q�_�k�d�h�]�h �k�h�h�[�s�_�k�l�\�Z �k�e�m�`�b�l �b�a�f�_�g�_�g�b�_ �q�b�k�e�_�g�g�h�k�l�b �_�]�h �h�k�h�[�_�c [1]. �G�Z 
�h�k�g�h�\�_ �h�n�b�p�b�Z�e�v�g�u�o �^�Z�g�g�u�o �m�q�z�l�h�\ �`�b�\�h�l�g�u�o �a�Z �i�h�k�e�_�^�g�b�_ 23 �]�h�^�Z �g�Z�f�b �[�u�e�b 
�m�k�l�Z�g�h�\�e�_�g�u �g�_�d�h�l�h�j�u�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �^�Z�x�s�b�_ �b�g�n�h�j�f�Z�p�b�x �h �k�h�k�l�h�y�g�b�b �j�_�k�m�j�k�h�\ �a�Z�c�p�Z 
- �[�_�e�y�d�Z �g�Z �l�_�j�j�b�l�h�j�b�b �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b�� �P�_�e�v�x �^�Z�g�g�h�c �j�Z�[�h�l�u �y�\�b�e�h�k�v �\�u�i�h�e�g�_�g�b�_ 
�i�h�i�m�e�y�p�b�h�g�g�h�]�h �Z�g�Z�e�b�a�Z �j�_�k�m�j�k�h�\ �a�Z�c�p�Z - �[�_�e�y�d�Z �\ �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �a�Z �i�h�k�e�_�^�g�b�_ 23 
�]�h�^�Z�� �I�h�i�m�e�y�p�b�h�g�g�u�c �Z�g�Z�e�b�a �\�d�e�x�q�Z�e �\ �k�_�[�y �b�a�m�q�_�g�b�_ �k�l�Z�l�b�q�_�k�d�b�o �b �^�b�g�Z�f�b�q�_�k�d�b�o 
�i�h�d�Z�a�Z�l�_�e�_�c�� �I�_�j�\�b�q�g�u�_ �^�Z�g�g�u�_ �h �q�b�k�e�_�g�g�h�k�l�b �g�Z�k�_�e�_�g�b�y �a�Z�c�p�_�\ �k�h�[�j�Z�g�u �k 
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f �f�_�l�h�^�b�d�b �a�b�f�g�_�]�h �f�Z�j�r�j�m�l�g�h�]�h �m�q�_�l�Z�� �I�e�h�l�g�h�k�l�v �g�Z�k�_�e�_�g�b�y �a�Z�c�p�_�\ 
�h�i�j�_�^�_�e�y�e�Z�k�v �g�Z �h�[�s�m�x �l�_�j�j�b�l�h�j�b�x �h�o�h�l�g�b�q�v�b�o �m�]�h�^�b�c �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �k�m�[�t�_�d�l�Z 
�n�_�^�_�j�Z�p�b�b�� �G�Z �h�k�g�h�\�Z�g�b�b �i�h�e�m�q�_�g�g�u�o �^�Z�g�g�u�o �[�u�e�h �\�u�y�\�e�_�g�h�� �q�l�h �a�Z �i�h�k�e�_�^�g�b�_ 
�^�_�k�y�l�b�e�_�l�b�y �q�b�k�e�_�g�g�h�k�l�v �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �\ �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �b�f�_�_�l �l�_�g�^�_�g�p�b�x �d 
�k�g�b�`�_�g�b�x��  

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

 �>�e�y �\�u�i�h�e�g�_�g�b�y �a�Z�^�Z�q�� �k�l�h�y�s�b�o �i�_�j�_�^ �h�o�h�l�g�b�q�v�b�f �o�h�a�y�c�k�l�\�h�f�� �i�h �i�h�\�u�r�_�g�b�x 
�w�n�n�_�d�l�b�\�g�h�k�l�b �j�Z�[�h�l�u �h�l�j�Z�k�e�b �\�Z�`�g�h �h�[�_�k�i�_�q�b�l�v �j�Z�p�b�h�g�Z�e�v�g�h�_ �m�i�j�Z�\�e�_�g�b�_ �i�h�i�m�e�y�p�b�y�f�b 
�`�b�\�h�l�g�u�o�� �H�l�j�Z�[�h�l�Z�l�v �f�_�o�Z�g�b�a�f�u �\�h�k�i�h�e�g�_�g�b�y �b �i�h�^�^�_�j�`�Z�g�b�y �g�Z �^�h�e�`�g�h�f �m�j�h�\�g�_ 
�q�b�k�e�_�g�g�h�k�l�b �d�Z�`�^�h�]�h �d�h�g�d�j�_�l�g�h�]�h �\�b�^�Z�� �H�k�g�h�\�h�c �b �g�Z�q�Z�e�v�g�u�f �w�l�Z�i�h�f �l�Z�d�h�c �j�Z�[�h�l�u 
�y�\�e�y�_�l�k�y �f�h�g�b�l�h�j�b�g�]�� �H�^�g�b�f �b�a �h�k�g�h�\�g�u�o �i�j�b�g�p�b�i�h�\ �K�l�j�Z�l�_�]�b�b �j�Z�a�\�b�l�b�y �h�o�h�l�g�b�q�v�_�]�h 
�o�h�a�y�c�k�l�\�Z �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �^�h 2030 �]�h�^�Z �y�\�e�y�_�l�k�y�� �m�i�j�Z�\�e�_�g�b�_ �h�o�h�l�g�b�q�v�b�f�b 
�j�_�k�m�j�k�Z�f�b �g�Z �h�k�g�h�\�Z�g�b�b �^�Z�g�g�u�o �b�o �f�h�g�b�l�h�j�b�g�]�Z [2].  

�K �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �h�n�b�p�b�Z�e�v�g�u�o �i�_�j�\�b�q�g�u�o �^�Z�g�g�u�o �m�q�z�l�h�\ �h�o�h�l�g�b�q�v�b�o �`�b�\�h�l�g�u�o �a�Z 
�i�h�k�e�_�^�g�b�_ 23 �]�h�^�Z �\�u�i�h�e�g�_�g �i�h�i�m�e�y�p�b�h�g�g�u�c �Z�g�Z�e�b�a �j�_�k�m�j�k�h�\ �a�Z�c�p�Z - �[�_�e�y�d�Z �\ �Y�j�h�k�e�Z�\�k�d�h�c 
�h�[�e�Z�k�l�b �b �m�k�l�Z�g�h�\�e�_�g�u �g�_�d�h�l�h�j�u�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �^�Z�x�s�b�_ �b�g�n�h�j�f�Z�p�b�x �h �k�h�k�l�h�y�g�b�b 
�j�_�k�m�j�k�h�\ �w�l�h�]�h �\�b�^�Z�� 

�P�_�e�v�� �<�u�i�h�e�g�b�l�v �i�h�i�m�e�y�p�b�h�g�g�u�c �Z�g�Z�e�b�a �j�_�k�m�j�k�h�\ �a�Z�c�p�Z - �[�_�e�y�d�Z �g�Z �l�_�j�j�b�l�h�j�b�b 
�Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �a�Z �i�h�k�e�_�^�g�b�_ 23 �]�h�^�Z��  

�F�_�l�h�^�b�d�Z. �I�_�j�\�b�q�g�u�_ �^�Z�g�g�u�_ �i�h�e�m�q�_�g�u �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �a�b�f�g�_�]�h �f�Z�j�r�j�m�l�g�h�]�h �m�q�_�l�Z 
���A�F�M���� �A�b�f�g�b�c �f�Z�j�r�j�m�l�g�u�c �m�q�_�l �a�Z�c�p�_�\ �i�h �k�e�_�^�Z�f �i�j�h�\�h�^�b�l�k�y �h�^�g�h�\�j�_�f�_�g�g�h �k �m�q�_�l�h�f 
�`�b�\�h�l�g�u�o �^�j�m�]�b�o �\�b�^�h�\ [3]. �D�Z�d �b �^�j�m�]�b�_ �f�_�l�h�^�u �m�q�_�l�Z �h�g �b�f�_�_�l �g�_�^�h�k�l�Z�l�d�b�� 
�h�[�t�y�k�g�y�x�s�b�_�k�y �k�e�_�^�m�x�s�b�f�b �h�[�k�l�h�y�l�_�e�v�k�l�\�Z�f�b�� �>�_�e�h �\ �l�h�f�� �q�l�h �w�l�h�l �f�_�l�h�^ 
�i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l �l�j�h�i�e�_�g�b�_ �k�m�l�h�q�g�u�o �g�Z�k�e�_�^�h�\ �a�Z�c�p�_�\ �^�e�y �i�h�k�e�_�^�m�x�s�_�]�h �m�k�l�Z�g�h�\�e�_�g�b�y 
�i�_�j�_�k�q�_�l�g�u�o �d�h�w�n�n�b�p�b�_�g�l�h�\ �\ �p�_�e�y�o �i�_�j�_�o�h�^�Z �h�l �h�l�g�h�k�b�l�_�e�v�g�u�o ���d�h�e�b�q�_�k�l�\�h �k�e�_�^�h�\�� 
�i�h�d�Z�a�Z�l�_�e�_�c �m�q�_�l�Z �d �Z�[�k�h�e�x�l�g�u�f ���d�h�e�b�q�_�k�l�\�h � �̀b�\�h�l�g�u�o �g�Z �d�h�g�d�j�_�l�g�h�c �l�_�j�j�b�l�h�j�b�b���� 
�B�a�\�_�k�l�g�h�� �q�l�h �^�e�b�g�Z �k�m�l�h�q�g�h�]�h �o�h�^�Z �a�Z�c�p�_�\ – �\�_�e�b�q�b�g�Z �\�_�k�v�f�Z �g�_�i�h�k�l�h�y�g�g�Z�y [4]. 

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

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

�B�a �k�l�Z�l�b�q�_�k�d�b�o �i�h�d�Z�a�Z�l�_�e�_�c �h�i�j�_�^�_�e�y�e�b�k�v �q�b�k�e�_�g�g�h�k�l�v �b �i�e�h�l�g�h�k�l�v �g�Z�k�_�e�_�g�b�y �a�Z�c�p�_�\�� �Z 
�l�Z�d�`�_ �f�g�h�]�h�e�_�l�g�b�_ ���a�Z �i�h�k�e�_�^�g�b�_ 23 �]�h�^�Z�� �k�j�_�^�g�b�_ �a�g�Z�q�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b �b �i�e�h�l�g�h�k�l�b 
�g�Z�k�_�e�_�g�b�y�� �B�a �^�b�g�Z�f�b�q�_�k�d�b�o - �Z�[�k�h�e�x�l�g�Z�y ���h�[�s�Z�y�� �b �h�l�g�h�k�b�l�_�e�v�g�Z�y ���m�^�_�e�v�g�Z�y�� �k�d�h�j�h�k�l�b 
�b�a�f�_�g�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b �i�h�i�m�e�y�p�b�b��  
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�>�e�y �i�h�e�m�q�_�g�b�y �h�[�t�_�d�l�b�\�g�u�o �j�_�a�m�e�v�l�Z�l�h�\ �[�u�e �\�u�^�_�j�`�Z�g �j�y� ̂ �g�_�h�[�o�h�^�b�f�u�o �m�k�e�h�\�b�c�� 
�k�l�Z�p�b�h�g�Z�j�g�h�k�l�v �b �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v �g�Z�[�e�x�^�_�g�b�c�� �i�h�e�m�q�_�g�b�_ �j�_�i�j�_�a�_�g�l�Z�l�b�\�g�u�o �^�Z�g�g�u�o�� 
�b�^�_�g�l�b�q�g�h�k�l�v �f�_�l�h�^�b�d �k�[�h�j�Z �i�_�j�\�b�q�g�u�o �^�Z�g�g�u�o�� �k�h�i�h�k�l�Z�\�b�f�h�k�l�v �^�Z�g�g�u�o�� �g�_�i�j�_�j�u�\�g�h�k�l�v 
�i�h�e�m�q�Z�_�f�h�c �b�g�n�h�j�f�Z�p�b�b �i�h �h�[�t�_�d�l�m �g�Z�[�e�x�^�_�g�b�c �b �i�h �k�j�_�^�_ �h�[�b�l�Z�g�b�y �i�h�i�m�e�y�p�b�b�� 

�I�e�h�l�g�h�k�l�v �g�Z�k�_�e�_�g�b�y �a�Z�c�p�_�\ �h�i�j�_�^�_�e�y�e�Z�k�v �g�Z �h�[�s�m�x �l�_�j�j�b�l�h�j�b�x �h�o�h�l�g�b�q�v�b�o �m�]�h�^�b�c 
�Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b�� �H�[�s�Z�y �i�e�h�s�Z�^�v �h�o�h�l�m�]�h�^�b�c �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �k�h�k�l�Z�\�e�y�_�l 3291,0 
�l�u�k�� �]�Z�� [6] 

�J�_�a�m�e�v�l�Z�l�u �b�k�k�e�_�^�h�\�Z�g�b�c�� �A�Z�y�p - �[�_�e�y�d – �l�j�Z�^�b�p�b�h�g�g�u�c �h�[�t�_�d�l �h�o�h�l�u �\ �J�h�k�k�b�b�� �B�o 
�q�b�k�e�_�g�g�h�k�l�v �i�h �J�N �\ 1990 �]�h�^�m �i�j�b�[�e�b�`�Z�e�Z�k�v �d 9,0 �f�e�g�� �h�k�h�[�_�c�� �D 1997 �]�h�^�m �h�g�Z �k�g�b�a�b�e�Z�k�v 
�^�h 4,8 �f�e�g�� �h�k�h�[�_�c�� �\ 2000 �]�h�^�m – �^�h 4,6 �f�e�g�� �h�k�h�[�_�c�� �\ 2010 �]�h�^�m – �^�h 3,3 �f�e�g�� �h�k�h�[�_�c�� �\ 2019 
�]�h�^�m – �^�h 3,2 �f�e�g�� �h�k�h�[�_�c�� �< 2020 �]�h�^�m �b�o �g�Z�k�q�b�l�u�\�Z�e�h�k�v 3,4 �f�e�g�� �h�k�h�[�_�c�� �L�h �_�k�l�v�� �k 1990 
�]�h�^�Z �i�h 2019 �]�h� ̂ �q�b�k�e�_�g�g�h�k�l�v �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �\ �h�o�h�l�g�b�q�v�b�o �m�]�h�^�v�y�o �J�N �k�g�b�a�b�e�Z�k�v 
�h�j�b�_�g�l�b�j�h�\�h�q�g�h �g�Z 5,5 �f�e�g�� �h�k�h�[�_�c ���g�Z 64 % ), �l���_�� �[�h�e�_�_ �q�_�f �\ �^�\�Z �j�Z�a�Z�� �I�j�b �w�l�h�f 
�f�b�g�b�f�Z�e�v�g�Z�y �q�b�k�e�_�g�g�h�k�l�v �h�l�f�_�q�Z�e�Z�k�v �\ 2010 �]�h�^�m – 3,4 �f�e�g�� �h�k�h�[�_�c �b �\ 2019 �]�h�^�m – 3,2 �f�e�g�� 
�h�k�h�[�_�c�� 

�>�b�g�Z�f�b�d�Z �q�b�k�e�_�g�g�h�k�l�b �a�Z�c�p�_�\ - �[�_�e�y�d�h�\�� �< �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �q�b�k�e�_�g�g�h�k�l�v �a�Z�c�p�_�\ - 
�[�_�e�y�d�h�\ �g�Z �g�Z�q�Z�e�h �b�a�m�q�Z�_�f�h�]�h �i�_�j�b�h�^�Z ���\ 1998 �]�� �k�h�k�l�Z�\�b�e�Z 32,1 �l�u�k�� �h�k�h�[�_�c�� �g�Z �d�h�g�_�p 
�b�a�m�q�Z�_�f�h�]�h �i�_�j�b�h�^�Z ���\ 2020 �]�� – 17,9 �l�u�k�� �h�k�h�[�_�c�� �l�h �_�k�l�v �k�h�d�j�Z�l�b�e�Z�k�v �g�Z 14,2 �l�u�k�� �h�k�h�[�_�c 
�b�e�b �g�Z 44,2 % , �i�h�q�l�b �\�^�\�h�_�� �I�j�b �w�l�h�f �f�b�g�b�f�Z�e�v�g�Z�y �q�b�k�e�_�g�g�h�k�l�v �h�l�f�_�q�_�g�Z �\ 2011 �]�h�^�m – 
15,9 �l�u�k�� �h�k�h�[�_�c �b �\ 2019 �]�h�^�m – 16,5 �l�u�k�� �h�k�h�[�_�c�� �f�Z�d�k�b�f�Z�e�v�g�Z�y – �\ 2001 �]�h�^�m - 45,7 �l�u�k�� 
�h�k�h�[�_�c��  

�K 1998 �] �i�h 2001 �] �q�b�k�e�_�g�g�h�k�l�v �w�l�h�]�h �\�b�^�Z �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �K 2002 �]�h�^�Z (41,2 �l�u�k�� �h�k�h�[�_�c�� 
�i�h 2005 �]�h� ̂(41,1 �l�u�k�� �h�k�h�[�_�c�� �i�j�Z�d�l�b�q�_�k�d�b �g�Z�o�h�^�b�l�k�y �g�Z �h�^�g�h�f �m�j�h�\�g�_�� �A�Z�l�_�f �i�j�h�b�a�h�r�e�h 
�j�_�a�d�h�_ �k�g�b�`�_�g�b�_ �q�b�k�e�_�g�g�h�k�l�b �b �\ 2006 �]�h�^�m �h�g�Z �k�h�k�l�Z�\�b�e�Z 25,9 �l�u�k�� �h�k�h�[�_�c�� �>�Z�e�_�_�� �^�h 2009 
�]�h�^�Z�� �^�_�j� �̀Z�e�Z�k�v �i�j�b�[�e�b�a�b�l�_�e�v�g�h �g�Z �w�l�h�f �m�j�h�\�g�_�� �Z �\ 2010 �]�h�^�m �h�i�y�l�v �i�j�h�b�a�h�r�e�h �j�_�a�d�h�_ 
�k�g�b�`�_�g�b�_ �^�h 16,1 �l�u�k�� �h�k�h�[�_�c�� �< 2011 �]�h�^�m �a�g�Z�q�_�g�b�_ �q�b�k�e�_�g�g�h�k�l�b �[�u�e�h �f�b�g�b�f�Z�e�v�g�u�f – 15,9 
�l�u�k�� �h�k�h�[�_�c�� �a�Z�l�_�f �k�l�Z�e�h �i�h�k�l�_�i�_�g�g�h �j�Z�k�l�b �b �\ 2016 �]�h�^�m �^�h�k�l�b�]�e�h 25,3 �l�u�k�� �h�k�h�[�_�c�� �K 2017 
�]�h�^�Z �h�g�Z �k�g�h�\�Z �g�Z�q�Z�e�Z �k�g�b�`�Z�l�v�k�y �b �\ 2019 �]�h�^�m �k�h�k�l�Z�\�b�e�Z 16, 5 �l�u�k�� �h�k�h�[�_�c�� �\ 2020 �]�h�^�m – 
17,9 �l�u�k�� �h�k�h�[�_�c ���j�b�k�� 1). 

 

 
�J�b�k�m�g�h�d 1 - �>�b�g�Z�f�b�d�Z �q�b�k�e�_�g�g�h�k�l�b �a�Z�c�p�_�\ – �[�_�e�y�d�h�\ 

 �g�Z �l�_�j�j�b�l�h�j�b�b �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b 
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�I�e�h�l�g�h�k�l�v �g�Z�k�_�e�_�g�b�y �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �\ 1990 �]�h�^�m �k�h�k�l�Z�\�e�y�e�Z �h�j�b�_�g�l�b�j�h�\�h�q�g�h 25 - 27 
�h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z �h�o�h�l�m�]�h�^�b�c�� �G�Z �g�Z�q�Z�e�h �b�a�m�q�Z�_�f�h�]�h �i�_�j�b�h�^�Z �\ 1998 �]�h�^�m – 9,8 �h�k�h�[�_�c �g�Z 1 
�l�u�k�� �]�Z�� �F�Z�d�k�b�f�Z�e�v�g�Z�y �i�e�h�l�g�h�k�l�v �a�Z �b�a�m�q�Z�_�f�u�c �i�_�j�b�h�^ �h�l�f�_�q�Z�e�Z�k�v �\ 2001 �]�h�^�m - 13,9 �h�k�h�[�_�c 
�g�Z 1 �l�u�k�� �]�Z �h�o�h�l�m�]�h�^�b�c�� �f�b�g�b�f�Z�e�v�g�Z�y – �\ 2011 �]�h�^�m – 4,8 �h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z �b �\ 2019 �]�h�^�m – 
5,0 �h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z�� �G�Z �d�h�g�_�p �b�a�m�q�Z�_�f�h�]�h �i�_�j�b�h�^�Z – �\ 2020 �]�h�^�m �h�g�Z �k�h�k�l�Z�\�b�e�Z 5,4 �h�k�h�[�_�c 
�g�Z 1 �l�u�k�� �]�Z�� 

�F�g�h�]�h�e�_�l�g�_�_ �k�j�_�^�g�_�_ �a�g�Z�q�_�g�b�_ �q�b�k�e�_�g�g�h�k�l�b ���a�Z �i�h�k�e�_�^�g�b�_ 23 �]�h�^�Z�� �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �\ 
�Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �k�h�k�l�Z�\�b�e�h 27,9 �l�u�k�� �h�k�h�[�_�c�� 

�:�[�k�h�e�x�l�g�m�x ���h�[�s�m�x�� �k�d�h�j�h�k�l�v �b�a�f�_�g�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b �i�h�i�m�e�y�p�b�b �h�i�j�_�^�_�e�y�e�b �i�h 
�f�h�^�_�e�b �g�_�h�]�j�Z�g�b�q�_�g�g�h�c �h�^�b�g�h�q�g�h�c �i�h�i�m�e�y�p�b�b �F�Z�e�v�l�m�k�Z �i�m�l�_�f �^�_�e�_�g�b�y �\�_�e�b�q�b�g�u 
�b�a�f�_�g�_�g�b�y �q�b�k�e�Z �h�k�h�[�_�c �\ �i�h�i�m�e�y�p�b�b �a�Z �i�_�j�b�h�^ �\�j�_�f�_�g�b �g�Z �i�_�j�b�h�^ �\�j�_�f�_�g�b�� �a�Z �d�h�l�h�j�u�c �h�g�h 
�i�j�h�b�a�h�r�e�h [7].  

V = dN / dt, 
�]�^�_ V�Z�[�k�� – �Z�[�k�h�e�x�l�g�Z�y ���h�[�s�Z�y�� �k�d�h�j�h�k�l�v �b�a�f�_�g�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b �i�h�i�m�e�y�p�b�b�� 
N – �b�k�o�h�^�g�Z�y �q�b�k�e�_�g�g�h�k�l�v �i�h�i�m�e�y�p�b�b�� dN - �\�_�e�b�q�b�g�Z �b�a�f�_�g�_�g�b�y �q�b�k�e�Z �h�k�h�[�_�c �\ 

�i�h�i�m�e�y�p�b�b �a�Z �i�_�j�b�h�^ �\�j�_�f�_�g�b�� 
t – �\�j�_�f�y�� dt – �i�_�j�b�h�^ �\�j�_�f�_�g�b�� 
dN = 32100 - 14200 = 17900; V�Z�[�k�� = 17900 / 23= 778,3 
�J�Z�k�q�_�l�u �i�h�d�Z�a�u�\�Z�x�l�� �q�l�h �Z�[�k�h�e�x�l�g�Z�y ���h�[�s�Z�y�� �k�d�h�j�h�k�l�v �k�h�d�j�Z�s�_�g�b�y �i�h�i�m�e�y�p�b�b �a�Z�c�p�Z - 

�[�_�e�y�d�Z �\ �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �a�Z �i�_�j�b�h�^ �k 1998 �] �i�h 2020 �]�� �k�h�k�l�Z�\�b�e�Z 778,3 �h�k�h�[�_�c �\ �]�h�^�� 
�W�l�h �k�j�_�^�g�_�_ �a�g�Z�q�_�g�b�_ �k�d�h�j�h�k�l�b �k�h�d�j�Z�s�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b�� �h�g�h �i�h�d�Z�a�u�\�Z�_�l �b�a�f�_�g�_�g�b�_ 
�q�b�k�e�_�g�g�h�k�l�b �\ �_�^�b�g�b�p�m �\�j�_�f�_�g�b�� �\ �g�Z�r�_�f �k�e�m�q�Z�_ – �\ 1 �]�h�^�� 

�H�l�g�h�k�b�l�_�e�v�g�m�x ���m� �̂_�e�v�g�m�x�� �k�d�h�j�h�k�l�v �b�a�f�_�g�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b �i�h�i�m�e�y�p�b�b �h�i�j�_�^�_�e�y�e�b�� 
�d�Z�d �h�l�g�h�r�_�g�b�_ �Z�[�k�h�e�x�l�g�h�c �k�d�h�j�h�k�l�b �j�h�k�l�Z �d �b�k�o�h�^�g�h�c �q�b�k�e�_�g�g�h�k�l�b (N): 

V�h�l�g�� = V�Z�[�k�� / N; V�h�l�g�� = 778,3 / 32100 = 0,024 
�A�g�Z�q�_�g�b�_ �h�l�g�h�k�b�l�_�e�v�g�h�c ���m� �̂_�e�v�g�h�c�� �k�d�h�j�h�k�l�b �b�a�f�_�g�_�g�b�y �q�b�k�e�_�g�g�h�k�l�b �i�h�d�Z�a�u�\�Z�_�l 

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

�B�a�\�_�k�l�g�h�� �q�l�h �n�Z�a�u �d�h�e�_�[�Z�g�b�c �q�b�k�e�_�g�g�h�k�l�b �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �g�Z �\�k�_�c �l�_�j�j�b�l�h�j�b�b �b�o 
�h�[�b�l�Z�g�b�y �^�e�y �j�Z�a�g�u�o �i�h�i�m�e�y�p�b�c �j�Z�a�e�b�q�g�u�� ���G�Z�m�f�h�\�� 1947). �G�Z�m�f�h�\ �K���I�� �\�u�^�_�e�b�e �^�_�k�y�l�v 
�l�_�j�j�b�l�h�j�b�c �\ �J�N�� �\ �d�h�l�h�j�u�o �d�h�e�_�[�Z�g�b�y �q�b�k�e�_�g�g�h�k�l�b �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �i�j�h�b�k�o�h�^�y�l 
�h�^�g�h�\�j�_�f�_�g�g�h [9]. �I�h �G�Z�m�f�h�\�m �G���I�� �a�Z�c�p�_�h�[�j�Z�a�g�u�_ �h�l�g�h�k�y�l�k�y �d �e�Z�[�b�e�v�g�h�f�m �l�b�i�m �^�b�g�Z�f�b�d�b 
[10]. �E�Z�[�b�e�v�g�u�c �l�b�i �^�b�g�Z�f�b�d�b �h�l�e�b�q�Z�_�l�k�y �a�Z�d�h�g�h�f�_�j�g�u�f�b �d�h�e�_�[�Z�g�b�y�f�b �q�b�k�e�_�g�g�h�k�l�b �k 
�i�_�j�b�h�^�h�f �i�h�j�y�^�d�Z 5 - 11 �e�_�l �b �a�g�Z�q�b�l�_�e�v�g�h�c �Z�f�i�e�b�l�m�^�h�c�� �I�h�j�h�c �q�b�k�e�_�g�g�h�k�l�v �f�_�g�y�_�l�k�y �\ 
�^�_�k�y�l�d�b �j�Z�a��  

�<�u�\�h�^�u�� 
1. �I�h�k�e�_�^�g�b�_ �q�_�l�\�_�j�l�v �\�_�d�Z �g�Z�[�e�x�^�Z�_�l�k�y �a�g�Z�q�b�l�_�e�v�g�h�_ �k�h�d�j�Z�s�_�g�b�_ �q�b�k�e�_�g�g�h�k�l�b 

�a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �\ �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b�� �< 1998 �]�h�^�m �b�o �g�Z�k�q�b�l�u�\�Z�e�h�k�v 32,1 �l�u�k�� �h�k�h�[�_�c�� �Z �\ 
2020 �]�h�^�m - 17,9 �l�u�k�� �h�k�h�[�_�c�� �F�b�g�b�f�Z�e�v�g�Z�y �q�b�k�e�_�g�g�h�k�l�v �h�l�f�_�q�Z�e�Z�k�v �\ 2011 �]�h�^�m - 15,9 �l�u�k�� 
�h�k�h�[�_�c�� �W�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f�� �q�l�h �i�h�i�m�e�y�p�b�y �i�j�_�l�_�j�i�_�\�Z�_�l �^�e�b�l�_�e�v�g�m�x 
�d�Z�l�Z�k�l�j�h�n�b�q�_�k�d�m�x �^�_�i�j�_�k�k�b�x�� �I�j�b �w�l�h�f �d�Z�q�_�k�l�\�h �b �_�f�d�h�k�l�v �m�]�h�^�b�c �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b 
�i�h�a�\�h�e�y�_�l �m�\�_�e�b�q�b�l�v �q�b�k�e�_�g�g�h�k�l�v �i�h�i�m�e�y�p�b�b �w�l�h�]�h �\�b�^�Z �\ �g�_�k�d�h�e�v�d�h �j�Z�a�� 
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2. �I�e�h�l�g�h�k�l�v �g�Z�k�_�e�_�g�b�y �a�Z�c�p�_�\ - �[�_�e�y�d�h�\ �g�Z �g�Z�q�Z�e�h �b�a�m�q�Z�_�f�h�]�h �i�_�j�b�h�^�Z �\ 1998 �]�h�^�m �\ 
�h�o�h�l�m�]�h�^�v�y�o �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �k�h�k�l�Z�\�e�y�e�Z 9,8 �h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z�� �D �d�h�g�p�m �b�a�m�q�Z�_�f�h�]�h 
�i�_�j�b�h�^�Z �h�g�Z �k�g�b�a�b�e�Z�k�v �i�h�q�l�b �\�^�\�h�_ �b �\ 2020 �]�h�^�m �k�h�k�l�Z�\�b�e�Z 5,4 �h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z�� �I�j�b 
�w�l�h�f �\ 1990 �]�h�^�m �i�e�h�l�g�h�k�l�v �h�j�b�_�g�l�b�j�h�\�h�q�g�h �k�h�k�l�Z�\�e�y�e�Z 25 - 27 �h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z�� 
�F�Z�d�k�b�f�Z�e�v�g�Z�y �i�e�h�l�g�h�k�l�v �a�Z �b�a�m�q�Z�_�f�u�c �i�_�j�b�h�^ �h�l�f�_�q�Z�e�Z�k�v �\ 2001 �]�h�^�m - 13,9 �h�k�h�[�_�c �g�Z 1 
�l�u�k�� �]�Z�� �f�b�g�b�f�Z�e�v�g�Z�y – �\ 2011 �]�h�^�m – 4,8 �h�k�h�[�_�c �g�Z 1 �l�u�k�� �]�Z �b �\ 2019 �]�h�^�m – 5,0 �h�k�h�[�_�c �g�Z 1 
�l�u�k�� �]�Z��  

3. �:�[�k�h�e�x�l�g�Z�y �k�d�h�j�h�k�l�v �k�h�d�j�Z�s�_�g�b�y �i�h�i�m�e�y�p�b�b �a�Z �b�a�m�q�Z�_�f�u�c �i�_�j�b�h�^ �k 1998 �]�h�^�Z �i�h 
2020 �]�h� ̂�k�h�k�l�Z�\�b�e�Z 778,3 �h�k�h�[�_�c �\ �]�h�^�� �h�l�g�h�k�b�l�_�e�v�g�Z�y �k�d�h�j�h�k�l�v �k�h�d�j�Z�s�_�g�b�y �i�h�i�m�e�y�p�b�b �a�Z 
�b�a�m�q�Z�_�f�u�c �i�_�j�b�h�^ �k�h�k�l�Z�\�b�e�Z 0,024 �h�k�h�[�_�c �\ �]�h� ̂�\ �j�Z�k�q�_�l�_ �g�Z �h�^�g�m �h�k�h�[�v�� 

 
�E�b�l�_�j�Z�l�m�j�Z 

1. �F�� �D�� �Q�m�]�j�_�_�\�� �=�� �B�� �;�e�h�o�b�g�� �G�� �:�� �F�h�j�]�m�g�h�\�� �B�� �K�� �L�d�Z�q�_�\�Z�� �K�h�k�l�h�y�g�b�_ �j�_�k�m�j�k�h�\ 
�a�Z�c�p�Z - �[�_�e�y�d�Z (Lepus timidus L.) �\ �J�y�a�Z�g�k�d�h�c �b �L�m�e�v�k�d�h�c �h�[�e�Z�k�l�y�o // �J�y�a�Z�g�v �G�Z�m�q�g�Z�y � �̀b�a�g�v�´ 
�’ ISSN 1991–9476 (Print) �’ �L�h�f 15. �<�u�i�m�k�d 9, ���������w 

2. �K�l�j�Z�l�_�]�b�y �j�Z�a�\�b�l�b�y �h�o�h�l�g�b�q�v�_�]�h �o�h�a�y�c�k�l�\�Z �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �^�h 2030 �]�h�^�Z�� 
�J�Z�k�i�h�j�y�`�_�g�b�_ �I�j�Z�\�b�l�_�e�v�k�l�\�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �h�l 3 �b�x�e�y 2014 �]�� N 1216 - �j �]�� �F�h�k�d�\�Z 
�>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� �J�_�`�b�f �^�h�k�l�m�i�Z�� http: // www.pravo.gov.ru, 07.07.2014. 

3. �:�]�Z�n�h�g�h�\ �<���:�� �H �f�_�l�h�^�Z�o �a�b�f�g�_�]�h �m�q�_�l�Z �a�Z�c�p�Z - �[�_�e�y�d�Z // �M�q�_�l �b �w�d�k�i�e�m�Z�l�Z�p�b�y 
�h�o�h�l�g�b�q�v�b�o �j�_�k�m�j�k�h�\�� �K�[�� �g�Z�m�q�g�u�o �l�j�m�^�h�\ �<�G�B�B�H�A�� �D�b�j�h�\�� 1988. �K�� 8 - 14 

4. �:�]�Z�n�h�g�h�\ �<���:�� �K�m�l�h�q�g�Z�y �Z�d�l�b�\�g�h�k�l�v �a�Z�c�p�Z - �[�_�e�y�d�Z �b �n�Z�d�l�h�j�u �_�_ �h�i�j�_�^�_�e�y�x�s�b�_ // 
�I�j�h�f�u�k�e�h�\�Z�y �l�_�j�b�h�e�h�]�b�y�� �F���� �G�Z�m�d�Z�� 1982. �K�� 231 - 238 

5. �=�e�m�r�d�h�\ �<���F�� �b �^�j�� �M�q�_�l�u �b �k�h�\�j�_�f�_�g�g�h�_ �k�h�k�l�h�y�g�b�_ �j�_�k�m�j�k�h�\ �h�o�h�l�g�b�q�v�b�o 
�`�b�\�h�l�g�u�o // �<�G�B�B�H�A�� �D�b�j�h�\�� 2003. �K�� 10. 

6. �>�h�d�e�Z�^ �h�[ �w�d�h�e�h�]�b�q�_�k�d�h�c �k�b�l�m�Z�p�b�b �\ �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� 
�J�_�`�b�f �^�h�k�l�m�i�Z�� https: // rudocs.exdat.com / docs / index - 28383.html?page=5 

7. �E�_�d�p�b�y 11 – �>�b�g�Z�f�b�q�_�k�d�b�_ �i�h�d�Z�a�Z�l�_�e�b �i�h�i�m�e�y�p�b�b�� �����������>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� 
�J�_�`�b�f �^�h�k�l�m�i�Z��  https: // studopedia.ru / 18 _ 31458 _ intellektualnaya - sobstvennost.html. 

8. �G�Z�m�f�h�\ �K���I�� �W�d�h�e�h�]�b�y �a�Z�c�p�Z - �[�_�e�y�d�Z Lepus timidus L. ���L�_�h�j�_�l�b�q�_�k�d�b�_ �h�k�g�h�\�u 
�i�j�h�]�g�h�a�Z �q�b�k�e�_�g�g�h�k�l�b �\�b�^�Z���� �F���� �b�a�^�� �F�h�k�d�h�\�k�d�h�]�h �h�[�s�_�k�l�\�Z �b�k�i�u�l�Z�l�_�e�_�c �i�j�b�j�h�^�u�� 1947, - 
207 �k�� 

9. �G�Z�m�f�h�\ �G���I�� �W�d�h�e�h�]�b�y �`�b�\�h�l�g�u�o�� �F���� 1963. - 618 �k�� 
10. �>�h�d�e�Z�^ �h�[�e�Z�k�l�g�h�]�h �i�j�Z�\�e�_�g�b�y �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b �a�Z ���������]�� �>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� 

�J�_�`�b�f �^�h�k�l�m�i�Z�� https: // yarohota.com / konferentsiya / doklad - oblastnogo - pravleniya.html 
11. �A�:�Y�P - �;�?�E�Y�D (Lepus timidus L., 1758). �>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� �J�_�`�b�f �^�h�k�l�m�i�Z�� http: 

// www.ohotcontrol.ru / resource / Resources _ 2008 - 2013 / �A�Z�y�p - �[�_�e�y�d���S�G�I 
12. �I�h�j�l�Z�e �h�j�]�Z�g�h�\ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �\�e�Z�k�l�b �Y�j�h�k�e�Z�\�k�d�h�c �h�[�e�Z�k�l�b ���=�h�^�h�\�h�c �h�l�q�_�l �h 

�^�_�y�l�_�e�v�g�h�k�l�b �^�_�i�Z�j�l�Z�f�_�g�l�Z �i�h �h�o�j�Z�g�_ �b �b�k�i�h�e�v�a�h�\�Z�g�b�x � �̀b�\�h�l�g�h�]�h �f�b�j�Z �Y�j�h�k�e�Z�\�k�d�h�c 
�h�[�e�Z�k�l�b �a�Z 2014 �]�h�^���� �>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� �J�_�`�b�f �^�h�k�l�m�i�Z��https: // www.yarregion.ru / Pages 
/ utils / se�D�U�F�K���D�V�S�[�"�N� �h�l�q�_�l % �����h % �����^�h�[�u�q�b % �����a�Z�c�p�_�\ 

© �Q�m�]�j�_�_�\ �F���D���� �L�d�Z�q�_�\�Z �B���K���� �K�_�f�_�g�h�\ �<���<���� �G�h�k�h�\�Z �:���J���� 2021 �]�� 
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�<�Z�k�k�m�g�h�\�Z �D���I�� 
�k�l�m�^�_�g�l�d�Z 2 �d�m�j�k�Z 

�=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª  
�D�Z�a�Z�g�v�� �J�h�k�k�b�y 

�:�o�f�_�l�h�\�Z �J���F�� 
�k�l�m�^�_�g�l�d�Z 2 �d�m�j�k�Z 

�=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª  
�D�Z�a�Z�g�v�� �J�h�k�k�b�y 

�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �J�Z�f�Z�a�Z�g�h�\�Z �O���J��  
�f�Z�]�b�k�l�j �f�Z�l�_�f�Z�l�b�d�b �b �f�_�o�Z�g�b�d�b  

�i�j�_�i�h�^�Z�\�Z�l�_�e�v �f�Z�l�_�f�Z�l�b�d�b  
�=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª  

�D�Z�a�Z�g�v�� �J�h�k�k�b�y 
 

�=�?�H�F�?�L�J�B�Y �E�H�;�:�Q�?�<�K�D�H�=�H��  
�H�K�G�H�<�G�U�? �H�L�E�B�Q�B�Y �H�L ���W�C�E�?�J�H�<�K�D�H�C�� �=�?�H�F�?�L�J�B�B 

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

�]�_�h�f�_�l�j�b�x�� �g�m� �̀g�h �b�f�_�l�v �\�h�h�[�j�Z�`�_�g�b�_ �b �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �f�u�r�e�_�g�b�_�� 
�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�=�_�h�f�_�l�j�b�y �E�h�[�Z�q�_�\�k�d�h�]�h�� �n�h�j�f�m�e�u�� �i�Z�j�Z�e�e�_�e�v�g�u�_ �e�b�g�b�b�� �i�h�k�l�m�e�Z�l�u�� 

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

�p�_�e�m�x �w�i�h�o�m �\ �j�Z�a�\�b�l�b�b �f�Z�l�_�f�Z�l�b�d�b �b �i�h�^�h�[�g�u�o �_�c �g�Z�m�d�� �:�g�Z�e�b�a�b�j�m�y �i�h�i�u�l�d�b �^�h�d�Z�a�Z�l�v 
�i�y�l�u�c �i�h�k�l�m�e�Z�l�� �E�h�[�Z�q�_�\�k�d�b�c �k�^�_�e�Z�e �k�f�_�e�u�c �\�u�\�h�^ �h �_�z �g�_�^�h�d�Z�a�m�_�f�h�k�l�b�� �:  �i�h�k�d�h�e�v�d�m 
�i�y�l�u�c �i�h�k�l�m�e�Z�l �d�Z�d �l�_�h�j�_�f�Z �g�_�^�h�d�Z�a�m�_�f�� �l�h �\�h�a�f�h� �̀g�Z �b �^�j�m�]�Z�y �]�_�h�f�_�l�j�b�y - �g�_�_�\�d�e�b�^�h�\�Z�y�� 
�k�m�l�v �d�h�l�h�j�h�c �[�m�^�_�l �a�Z�d�e�x�q�Z�l�v�k�y �\ �h�l�j�b�p�Z�g�b�b �i�y�l�h�]�h �i�h�k�l�m�e�Z�l�Z�� �=�_�h�f�_�l�j�b�y �j�Z�a�\�b�\�Z�e�Z�k�v �\ 4 
�i�_�j�b�h�^�Z�� �i�_�j�_�o�h�^�u �f�_�`�^�m �d�h�l�h�j�u�f�b �h�a�g�Z�f�_�g�h�\�Z�e�b�k�v �d�Z�q�_�k�l�\�_�g�g�u�f�b �b�a�f�_�g�_�g�b�y�f�b �\ �w�l�h�c 
�g�Z�m�d�_�� �I�_�j�\�u�c – �i�_�j�\�u�_ �]�_�h�f�_�l�j�b�q�_�k�d�b�_ �k�\�_�^�_�g�b�y �i�h�y�\�e�y�x�l�k�y �g�Z �k�Z�f�u�o �j�Z�g�g�b�o �k�l�m�i�_�g�y�o 
�j�Z�a�\�b�l�b�y �h�[�s�_�k�l�\�Z �\ �>�j�_�\�g�_�f �?�]�b�i�l�_�� �<�Z�\�b�e�h�g�_ �b �=�j�_�p�b�b �^�h V �\�� �^�h �g���w�� �M�q�z�g�u�_ 
�m�k�l�Z�g�Z�\�e�b�\�Z�x�l �i�_�j�\�u�_ �h�[�s�b�_ �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �a�Z�\�b�k�b�f�h�k�l�b �f�_�`�^�m �\�_�e�b�q�b�g�Z�f�b�� �<�h �\�l�h�j�h�f 
�i�_�j�b�h�^�_ �]�_�h�f�_�l�j�b�y �k�l�Z�g�h�\�b�l�k�y �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c �g�Z�m�d�h�c�� �H�d�h�e�h 300 �]�� �^�h 
�g���w�� �f�b�j �m�\�b�^�_�e �j�Z�[�h�l�m�� �d�h�l�h�j�Z�y �k�l�Z�e�Z �h�k�g�h�\�h�c �\�k�_�c �k�h�\�j�_�f�_�g�g�h�c �]�_�h�f�_�l�j�b�b - �©�g�Z�q�Z�e�Z�ª 
�?�\�d�e�b�^�Z�� �©�G�Z�q�Z�e�Z�ª �k�h�^�_�j�`�Z�l �\�k�x �]�_�h�f�_�l�j�b�q�_�k�d�m�x �b�g�n�h�j�f�Z�p�b�x�� �i�h�e�m�q�_�g�g�m�x �b�a �j�Z�[�h�l 
�^�_�k�y�l�d�h�\ �^�j�_�\�g�b�o �f�Z�l�_�f�Z�l�b�d�h�\�� �H�g�b �h�i�b�k�u�\�Z�x�l �i�j�h�k�l�j�Z�g�k�l�\�h�� �\ �d�h�l�h�j�h�f �f�u �`�b�\�_�f�� 
�[�e�Z�]�h�^�Z�j�y �w�l�h�f�m �]�_�h�f�_�l�j�b�y �i�h�e�m�q�b�e�Z �g�Z�a�\�Z�g�b�_ �_�\�d�e�b�^�h�\�h�c �]�_�h�f�_�l�j�b�b�� �L�j�_�l�b�c �i�_�j�b�h�^ 
�h�l�g�h�k�b�l�k�y �d �i�_�j�\�h�c �i�h�e�h�\�b�g�_ 17 �\�_�d�Z �b �k�\�y�a�Z�g �k �J�_�g�_ �>�_�d�Z�j�l�h�f�� �d�h�l�h�j�u�c �\�\�_�e �f�_�l�h�^ 
�d�h�h�j�^�b�g�Z�l �\ �]�_�h�f�_�l�j�b�x�� �W�l�h�l �f�_�l�h�^ �i�h�a�\�h�e�b�e �h�[�t�_�^�b�g�b�l�v �]�_�h�f�_�l�j�b�x �k �j�Z�a�\�b�\�Z�x�s�_�c�k�y 
�l�h�]�^�Z �Z�e�]�_�[�j�h�c�� �I�j�b�f�_�g�_�g�b�_ �f�_�l�h�^�h�\ �w�l�b�o �g�Z�m�d �\ �]�_�h�f�_�l�j�b�b �i�h�j�h�^�b�e�h �Z�g�Z�e�b�l�b�q�_�k�d�m�x 
�]�_�h�f�_�l�j�b�x�� �Z �a�Z�l�_�f �b �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�m�x �]�_�h�f�_�l�j�b�x�� �Q�_�l�\�_�j�l�u�c �i�_�j�b�h�^ �g�Z�q�b�g�Z�_�l�k�y �k 
�i�h�k�l�j�h�_�g�b�y �g�h�\�h�c�� �g�_�_�\�d�e�b�^�h�\�h�c �]�_�h�f�_�l�j�b�b�� �h�k�m�s�_�k�l�\�e�_�g�g�h�c �\ 1826 �]�� �G���B���E�h�[�Z�q�_�\�k�d�b�f�� 
�d�h�l�h�j�h�_ �g�h�k�b�l �g�Z�a�\�Z�g�b�_ - �]�_�h�f�_�l�j�b�y �E�h�[�Z�q�_�\�k�d�h�]�h�� �E�h�[�Z�q�_�\�k�d�b�c �i�h�k�l�j�h�b�e �k�\�h�x �]�_�h�f�_�l�j�b�x 
�g�Z �h�k�g�h�\�_ �]�_�h�f�_�l�j�b�q�_�k�d�b�o �i�h�g�y�l�b�c �b �^�h�d�Z�a�Z�e �Z�d�k�b�h�f�u �b �l�_�h�j�_�f�u �]�_�h�f�_�l�j�b�q�_�k�d�b�f �f�_�l�h�^�h�f�� 
�H�k�g�h�\�Z�g�b�_�f �^�e�y �w�l�h�]�h �i�h�k�e�m� �̀b�e�Z �l�_�h�j�b�y �i�Z�j�Z�e�e�_�e�v�g�u�o �e�b�g�b�c�� 

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

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

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

�I�m�k�l�v �l�_�i�_�j�v �� ��P D u �P�  �g�_�d�h�l�h�j�h�_ �h�[�u�d�g�h�\�_�g�g�h�_ �e�b�g�_�c�g�h�_ �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�_ 

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

�� ��P D E �G� . �E�x�[�m�x �n�m�g�d�p�b�x �� ��E K R�c�•  �g�Z�a�h�\�_�f �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�f �j�_�r�_�g�b�_�f 

�m�j�Z�\�g�_�g�b�y �� ��P D u �P� . �Y�k�g�h�� �q�l�h �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_ �j�_�r�_�g�b�_ �h�i�j�_�^�_�e�y�_�l�k�y �k �l�h�q�g�h�k�l�v�x �^�h 

�j�_�r�_�g�b�y �h�^�g�h�j�h�^�g�h�]�h �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�]�h �m�j�Z�\�g�_�g�b�y �� �� 0P D u� . �I�j�_�^�i�h�e�h� �̀b�f�� �q�l�h 

�g�Z�c�^�_�g�h �d�Z�d�h�_ - �e�b�[�h �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_ �j�_�r�_�g�b�_ E  �m�j�Z�\�g�_�g�b�y�� ��P D u �P� . �L�h�]�^�Z �n�m�g�d�p�b�y 

u E�P� �
  �y�\�e�y�_�l�k�y �q�Z�k�l�g�u�f �j�_�r�_�g�b�_�f �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h �m�j�Z�\�g�_�g�b�y�� �< �k�Z�f�h�f �^�_�e�_�� 

�� �� �� ���� �� �� ���� �� �� ��P D u P D E P D E�P �P �P �G �P� �
 � �
 � �
 � . 

 �G�Z�c�^�_�f�� �i�j�_� �̀^�_ �\�k�_�]�h�� �i�j�h�b�a�\�h�^�g�m�x �n�m�g�d�p�b�b �� ��
1,   0

0,   0

x
x

x
�T

�t�­
� �®

���¯
. �I�h�e�v�a�m�y�k�v 

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

�� �� �� ���� �� �� �� �� ���� �� �� �� �� �� �� �� �� �� �� ���� ��
0

0

, , 0 ,x x x x x dx x x x�T �M �T �M �M �M �M �G �M
�f

�f
�c �c �c� �� � �� � �� � � �³ . �L�Z�d�b�f 

�h�[�j�Z�a�h�f�� �� �� �� ��x x�T �G�c � . 

�I�m�k�l�v �� �� �� �� �� ��1 2, ,..., nu x u x u x  �n�m�g�^�Z�f�_�g�l�Z�e�v�g�Z�y �k�b�k�l�_�f�Z �j�_�r�_�g�b�c �h�^�g�h�j�h�^�g�h�]�h 

�^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�]�h �m�j�Z�\�g�_�g�b�y �k �i�h�k�l�h�y�g�g�u�f�b �d�h�w�n�n�b�p�b�_�g�l�Z�f�b 
�� ���� �� �� ���� �� �� ��1

0 0 0... 0n na u x a u x a u x���� �� �� � .  

�I�h�e�h� �̀b�f �� ��
�� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� ��

1 1 2 2

1 1 2 2

...

...
n n

n n

A x u x u x u x
E x

B x u x u x u x

�D �D �D

�E �E �E

�{ �� �� ���­�°
� �®

�{ �� �� ���°�¯
  

�b �i�h�^�[�_�j�_�f �i�h�k�l�h�y�g�g�u�_ ,j j�D �E �l�Z�d�� �q�l�h�[�u �� ���� �� �� ���� �� �� �� �� ��1
0 0 0...n na E x a E x a E x x�G���� �� �� � . 

�H�q�_�\�b�^�g�h�� �n�m�g�d�p�b�y �� ��E x  �y�\�e�y�_�l�k�y �j�_�r�_�g�b�_�f �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�]�h �m�j�Z�\�g�_�g�b�y 
�� ���� �� �� ���� �� �� ��1

0 0 0... 0n na u x a u x a u x���� �� �� �  �\ �d�Z�`�^�h�c �b�a �h�[�e�Z�k�l�_�c �� �� �� ��,0 ,   0,���f �f  �i�j�b �e�x�[�u�o 

,j j�D �E���D�j�h�f�_ �l�h�]�h�� �h�q�_�\�b�^�g�h�� �� �� �� �� �� �� �� �� �� ��E x A x x B x x�T �T� �� �� , �i�h�w�l�h�f�m �i�j�b�g�b�f�Z�y �\�h 

�\�g�b�f�Z�g�b�_�� �q�l�h �� �� �� ��x x�T �G�c �  �^�h�k�l�Z�l�h�q�g�h �i�h�l�j�_�[�h�\�Z�l�v�� �q�l�h�[�u �\�u�i�h�e�g�y�e�b�k�v �m�k�e�h�\�b�y�� 
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 �I�h�e�Z�]�Z�y ,   1,2,...,j j j j n�D �E �J�� � � , �i�h�e�m�q�b�f �k�e�_�^�m�x�s�m�x �k�b�k�l�_�f�m �e�b�g�_�c�g�u�o 

�Z�e�]�_�[�j�Z�b�q�_�k�d�b�o �m�j�Z�\�g�_�g�b�c�� 

�� �� �� �� �� ��
�� �� �� �� �� ��

�� ���� �� �� ���� �� �� ���� ��
�� ���� �� �� ���� �� �� ���� ��

1 1 2 2

1 1 2 2

2 2 2
1 1 2 2

1 1 1
1 1 2 2

0

0 0 ... 0 0

0 0 ... 0 0

............................................

0 0 ... 0 0

1
0 0 ... 0

n n

n n

n n n
n n

n n n
n n

u u u

u u u

u u u

u u u
a

�J �J �J

�J �J �J

�J �J �J

�J �J �J

�� �� ��

�� �� ��

�­
�° �� �� �� � �°
�° �c �c �c�� �� �� � 
�°�°
�®
�°

�� �� �� � �°
�°

�� �� �� � �°
�°�¯

. 

�W�l�Z �k�b�k�l�_�f�Z �b�f�_�_�l �_�^�b�g�k�l�\�_�g�g�h�_ �j�_�r�_�g�b�_�� �i�h�k�d�h�e�v�d�m �h�i�j�_�^�_�e�b�l�_�e�v �h�k�g�h�\�g�h�c �f�Z�l�j�b�p�u 
�w�l�h�c �k�b�k�l�_�f�u �_�k�l�v �a�g�Z�q�_�g�b�_ �\ �l�h�q�d�_ 0 �h�i�j�_�^�_�e�b�l�_�e�y �<�j�h�g�k�d�h�]�h �k�b�k�l�_�f�u 

�� �� �� �� �� ��1 2, ,..., nu x u x u x , �y�\�e�y�x�s�_�c�k�y �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�c �k�b�k�l�_�f�h�c �j�_�r�_�g�b�c�� �L�Z�d�b�f �h�[�j�Z�a�h�f�� 

�n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_ �j�_�r�_�g�b�_ �k�l�j�h�b�l�k�y �k �[�h�e�v�r�b�f �i�j�h�b�a�\�h�e�h�f�� �h�^�g�h�a�g�Z�q�g�h �h�i�j�_�^�_�e�y�x�l�k�y 
�l�h�e�v�d�h �j�Z�a�g�h�k�l�b ,   1,2,...,j j j j n�D �E �J�� � � . �W�l�h�l �i�j�h�b�a�\�h�e �h�[�t�y�k�g�y�_�l�k�y �l�_�f�� �q�l�h�� �d�Z�d �b 

�\�k�y�d�h�_ �q�Z�k�l�g�h�_ �j�_�r�_�g�b�_ �e�b�g�_�c�g�h�]�h �m�j�Z�\�g�_�g�b�y�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_ �j�_�r�_�g�b�_ �h�i�j�_�^�_�e�_�g�h �k 
�l�h�q�g�h�k�l�v�x �^�h �h�[�s�_�]�h �j�_�r�_�g�b�y �e�b�g�_�c�g�h�]�h �h�^�g�h�j�h�^�g�h�]�h �m�j�Z�\�g�_�g�b�y�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h 
�j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�f�m �m�j�Z�\�g�_�g�b�x�� �< �q�Z�k�l�g�h�k�l�b�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_ �j�_�r�_�g�b�_ �f�h�`�g�h �i�j�_�^�k�l�Z�\�b�l�v 
�\ �\�b�^�_ �� �� �� �� �� ��E x U x x�T� , �]�^�_ �� ��U x  - �j�_�r�_�g�b�_ �a�Z�^�Z�q�b �D�h�r�b  

�� ���� �� �� ���� �� �� ��
�� ��
�� ��

�� ���� ��
�� ���� ��

1
0 0 0

2

1

0

... 0

0 0

0 0

.............

0 0

1
0

n n

n

n

a u x a u x a u x

u

u

u

u
a

��

��

��

�­ �� �� �� � 
�°

� �°
�° �c � �°�°
�®
�°

� �°
�°
�° � 
�°�¯

. (1) 

�< �k�Z�f�h�f �^�_�e�_�� �_�k�e�b �� ��U x  �j�_�r�_�g�b�_ �a�Z�^�Z�q�b �D�h�r�b (1), �l�h  

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� ���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

0

0

.....................................................................................................................

E x x U x x U x x U x x U x x U x U x U x

E x x U x x U x x U x x U x U x U x

�T �T �T �G �T �T

�T �T �G �T �T

�c �c �c �c �c �c� �� � �� � �� � 

�c�c�c �c �c�c �c �c�c �c �c�c� � �� � �� � 

�� ���� �� �� �� �� ���� ���� �� �� �� �� ���� �� �� �� �� ���� �� �� �� �� ���� ��
�� ���� �� �� �� �� ���� ��

�� ���� �� �� �� �� ���� ���� �� �� �� �� ���� �� �� �� �� ���� �� �� �� �� ���� �� �� ��

1 2 1 2 1

2 1

1 1

0

..

0

1

n n n n n

n n

n n n n n

E x x U x x U x x U x x U x

U x U x

E x x U x x U x x U x x U x x
a

�T �T �G �T

�T

�T �T �G �T �G

�� �� �� �� ��

�� ��

�� ��

�c
� � �� � ��

�� � 

�c
� � �� � ��

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

�� ���� �� �� ���� �� �� �� �� ��1
0 0 0...n na E x a E x a E x x�G���� �� �� � . 
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�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u�� 
�����E���O�_�j�f�Z�g�^�_�j�� �:�g�Z�e�b�a �e�b�g�_�c�g�u�o �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�o �h�i�_�j�Z�l�h�j�h�\ �k �q�Z�k�l�g�u�f�b 

�i�j�h�b�a�\�h�^�g�u�f�b���L���� - �����F���� �F�b�j������������ 
�����<���K���<�e�Z�^�b�f�b�j�h�\�� �M�j�Z�\�g�_�g�b�y �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c �n�b�a�b�d�b�� �F���� �G�Z�m�d�Z�� 2003. 
3. �E���<���D�Z�g�l�h�j�h�\�b�q�� �=���I���:�d�b�e�h�\�� �N�m�g�d�p�b�h�g�Z�e�v�g�u�c �Z�g�Z�e�b�a�� �F�� �G�Z�m�d�Z������������ 

© �B�[�j�Z�]�b�f�h�\�Z �N���:���� �:�j�Z�a�h�\�Z �:���G�� �I�Z�c�a�u�_�\�Z �=���:������������ 
 
 
 

�D�m�a�v�f�b�g�h�\�Z �D���N�� 
�k�l�m�^�_�g�l�d�Z 2 �d�m�j�k�Z 

 �=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª 
 �D�Z�a�Z�g�v�� �J�h�k�k�b�y 

�I�m�i�u�r�_�\�Z �W���K�� 
�k�l�m�^�_�g�l�d�Z 2 �d�m�j�k�Z 

 �=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª 
 �D�Z�a�Z�g�v�� �J�h�k�k�b�y 
�R�f�Z�l�h�\�Z �:���<�� 

�k�l�m�^�_�g�l�d�Z 2 �d�m�j�k�Z 
 �=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª 

 �D�Z�a�Z�g�v�� �J�h�k�k�b�y 
�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �J�Z�f�Z�a�Z�g�h�\�Z �O���J�� 

�f�Z�]�b�k�l�j �f�Z�l�_�f�Z�l�b�d�b �b �f�_�o�Z�g�b�d�b 
�i�j�_�i�h�^�Z�\�Z�l�_�e�v �f�Z�l�_�f�Z�l�b�d�b 

�=�:�I�H�M �©�F�_�`�^�m�g�Z�j�h�^�g�u�c �d�h�e�e�_�^�` �k�_�j�\�b�k�Z�ª 
�D�Z�a�Z�g�v�� �J�h�k�k�b�y 

 
�L�?�H�J�B�Y �=�J�:�N�H�< �B �H�;�E�:�K�L�V �B�O �I�J�B�F�?�G�?�G�B�Y 

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

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

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

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

�=�j�Z�n �i�j�_�^�k�l�Z�\�e�y�_�l �k�h�[�h�c �d�h�g�_�q�g�u�c �g�Z�[�h�j �l�h�q�_�d – �\�_�j�r�b�g�� �d�h�l�h�j�u�_ �f�h�`�g�h �k�h�_�^�b�g�b�l�v 
�e�b�g�b�y�f�b – �j�_�[�j�Z�f�b�� 

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

�J�b�k�m�g�h�d 1 – �k�o�_�f�Z �f�_�l�j�h�i�h�e�b�l�_�g�Z 
  
�D�h�e�b�q�_�k�l�\�h �j�_�[�_�j�� �k�h�k�l�Z�\�e�y�x�s�b�o �^�Z�g�g�m�x �\�_�j�r�b�g�m�� �[�m�^�_�l �g�Z�a�u�\�Z�_�l�k�y �k�l�_�i�_�g�v�x �\�_�j�r�b�g�u 

�]�j�Z�n�Z�� �G�h�� �_�k�e�b �k�l�_�i�_�g�v �\�_�j�r�b�g�u �g�_�q�_�l�g�Z�y�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h �b �\�_�j�r�b�g�Z �g�Z�a�u�\�Z�_�l�k�y – 
�g�_�q�_�l�g�h�c�� �:  �\�h�l �_�k�e�b �^�h�i�m�k�l�b�l�v�� �q�l�h�� �k�l�_�i�_�g�v �\�_�j�r�b�g�u �q�b�k�e�h �q�_�l�g�h�_�� �l�h �b �k�Z�f�Z �\�_�j�r�b�g�Z 
�g�Z�a�u�\�Z�_�l�k�y �q�_�l�g�h�c��  

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

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

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

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

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

 

 
�J�b�k�m�g�h�d 3 – �k�\�y�a�g�u�c �b �g�_�k�\�y�a�g�u�c �]�j�Z�n�u 

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

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

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

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

 

 
�J�b�k�m�g�h�d 4 – �]�j�Z�n�u �\ �o�b�f�b�b 
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�=�j�Z�n�u �b �[�b�h�e�h�]�b�y�� �i�j�h�p�_�k�k �j�Z�a�f�g�h� �̀_�g�b�y �[�Z�d�l�_�j�b�c - �h�^�b�g �b�a �l�b�i�h�\ �\�_�l�\�y�s�b�o�k�y 
�i�j�h�p�_�k�k�h�\�� �h�[�g�Z�j�m�`�_�g�g�u�o �\ �[�b�h�e�h�]�b�q�_�k�d�h�c �l�_�h�j�b�b�� �K�h �\�j�_�f�_�g�_�f �d�Z�`�^�Z�y �[�Z�d�l�_�j�b�y �e�b�[�h 
�i�h�]�b�[�Z�_�l�� �e�b�[�h �^�_�e�b�l�k�y �g�Z �^�\�_ �q�Z�k�l�b�� �L�Z�d�b�f �h�[�j�Z�a�h�f�� �^�e�y �[�Z�d�l�_�j�b�b �f�h�`�g�h �i�h�e�m�q�b�l�v 
�[�b�g�Z�j�g�h�_ �^�_�j�_�\�h �_�_ �i�h�l�h�f�d�h�\�� 

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

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

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

�J�_�r�_�g�b�_�� �H�^�g�h�d�e�Z�k�k�g�b�d�b - �\�_�j�r�b�g�u �]�j�Z�n�Z�� �G�m�`�g�h �k�h�_�^�b�g�b�l�v �d�Z�`�^�m�x �\�_�j�r�b�g�m 
�e�b�g�b�y�f�b�� �k �q�_�l�u�j�v�f�y �^�j�m�]�b�f�b �\�_�j�r�b�g�Z�f�b�� �D�Z�d �b�l�h�]�� �\�u�o�h�^�b�l�� �q�l�h 10 �e�b�g�b�c�� �w�l�h �b �_�k�l�v 
�j�m�d�h�i�h�`�Z�l�b�y�� 

 

 
�J�b�k�m�g�h�d 5 – �h�l�\�_�l �g�Z �a�Z�^�Z�q�m �‹��  

 
�A�Z�^�Z�q�Z �‹����  �?�k�l�v �^�\�Z �d�h�g�\�_�j�l�Z�� �h�^�b�g �h�[�u�q�g�u�c �b �h�^�b�g �Z�\�b�Z�� �b �l�j�b �f�Z�j�d�b�� �d�\�Z�^�j�Z�l�g�Z�y�� 

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

�H�l�\�_�l�� �r�_�k�l�v �k�i�h�k�h�[�h�\�� 
 

 
 

�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u 
�����;�_�j�_�a�b�g�Z �E�� �X�� �©�=�j�Z�n�u �b �b�o �i�j�b�f�_�g�_�g�b�_�ª – �F���� �©�I�j�h�k�\�_�s�_�g�b�_�ª�� 1979 
�����=�Z�j�^�g�_�j �F�� �©�F�Z�l�_�f�Z�l�b�q�_�k�d�b�_ �^�h�k�m�]�b�ª�� �F�� �©�F�b�j�ª�� 1972 
�����A�u�d�h�\ �:�� �:�� �H�k�g�h�\�u �l�_�h�j�b�b �]�j�Z�n�h�\�� — �F���� �©�<�m�a�h�\�k�d�Z�y �d�g�b�]�Z�ª�� 2004. — �K�� 664 
�����F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y �k�h�k�l�Z�\�e�y�x�s�Z�y / �J�_�^�Z�d�l�h�j�u - �k�h�k�l�Z�\�b�l�_�e�b �G���G�� �:�g�^�j�_�_�\�� �K���I�� 

�D�h�g�h�\�Z�e�h�\�� �G���F�� �I�Z�g�x�r�d�b�g�� – �F���� �N�h�g�^ �©�F�Z�l�_�f�Z�l�b�q�_�k�d�b�_ �w�l�x�^�u�ª 2015 �]�� – 151 �k�� 
�����H�j�_ �H�� �©�=�j�Z�n�u �b �b�o �i�j�b�f�_�g�_�g�b�y�ª�� �F�� �©�F�b�j�ª�� 1965 
�����O�Z�j�Z�j�b �N�� �L�_�h�j�b�y �]�j�Z�n�h�\ / �I�_�j�� �k �Z�g�]�e�� �b �i�j�_�^�b�k�e�� �<�� �I�� �D�h�a�u�j�_�\�Z�� �I�h�  ̂ �j�_�^�� �=�� �I�� 

�=�Z�\�j�b�e�h�\�Z�� �B�a�^�� 2 - �_�� - �F���� �?�^�b�l�h�j�b�Z�e �M�J�K�K�� 2003. - 296 �k�� 
 © �D�m�a�v�f�b�g�h�\�Z �D���N��, �I�m�i�u�r�_�\�Z �W���K���� �R�f�Z�l�h�\�Z �:���<���� �J�Z�f�Z�a�Z�g�h�\�Z �O���J���� 2021 
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�;�Z�[�Z�d�b�g�Z �=�� �B�� 
�i�j�_�i�h�^�Z�\�Z�l�_�e�v 
�@�^�Z�g�h�\�Z �W���G�� 
�i�j�_�i�h�^�Z�\�Z�l�_�e�v 

�H�=�:�I�H�M �©�Y�d�h�\�e�_�\�k�d�b�c �i�_�^�Z�]�h�]�b�q�_�k�d�b�c �d�h�e�e�_�^� �̀ª 
�]�� �K�l�j�h�b�l�_�e�v�� �;�_�e�]�h�j�h�^�k�d�Z�y �h�[�e�Z�k�l�v�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
�I�H�<�U�R�?�G�B�? �I�H�A�G�:�<�:�L�?�E�V�G�H�C �:�D�L�B�<�G�H�K�L�B �K�L�M�>�?�G�L�H�<  

�Q�?�J�?�A �I�J�B�F�?�G�?�G�B�?  
�B�G�G�H�<�:�P�B�H�G�G�U�O �I�?�>�:�=�H�=�B�Q�?�K�D�B�O �L�?�O�G�H�E�H�=�B�C 

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

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�I�h�a�g�Z�\�Z�l�_�e�v�g�Z�y �Z�d�l�b�\�g�h�k�l�v�� �b�g�g�h�\�Z�p�b�h�g�g�u�_ �i�_�^�Z�]�h�]�b�q�_�k�d�b�_ �l�_�o�g�h�e�h�]�b�b�� �b�k�l�h�j�b�y 

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

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

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

�>�e�y �k�l�m�^�_�g�l�h�\ �d�h�e�e�_�^�`�Z �h�^�g�h�c �b�a �g�Z�b�[�h�e�_�_ �y�j�d�b�o�� �j�Z�a�\�b�\�Z�x�s�b�o�� �b�g�l�_�j�_�k�g�u�o 
�l�_�o�g�h�e�h�]�b�c �y�\�e�y�_�l�k�y �b�g�l�_�j�Z�d�l�b�\�g�Z�y �i�j�h�_�d�l�g�Z�y �^�_�y�l�_�e�v�g�h�k�l�v�� �d�h�l�h�j�Z�y �k�i�h�k�h�[�k�l�\�m�_�l 
�g�Z�b�[�h�e�v�r�_�c �w�n�n�_�d�l�b�\�g�h�k�l�b �h�[�m�q�_�g�b�y�� �^�Z�_�l �\�h�a�f�h� �̀g�h�k�l�v �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�]�h �b �l�\�h�j�q�_�k�d�h�]�h 
�j�_�r�_�g�b�y �a�Z�^�Z�q�� �k�h�a�^�Z�g�b�y �k�b�l�m�Z�p�b�b �d�h�e�e�_�d�l�b�\�g�h�]�h �m�k�i�_�o�Z [1, �k�� 58]. �A�^�_�k�v �g�_�h�[�o�h�^�b�f�h 
�k�h�]�e�Z�k�b�l�v�k�y �k �=�� �K�i�_�g�k�_�j�h�f, �a�Z�f�_�l�b�\�r�b�f�� �q�l�h �\�_�e�b�d�Z�y �p�_�e�v �h�[�j�Z�a�h�\�Z�g�b�y – �g�_ �a�g�Z�g�b�y�� �Z 
�^�_�c�k�l�\�b�y�� �;�_�a�m�k�e�h�\�g�h�� �i�_�^�Z�]�h�]�m �\�Z�`�g�h �g�_ �i�j�h�k�l�h �g�Z�n�Z�j�r�b�j�h�\�Z�l�v �k�l�m�^�_�g�l�Z �g�_�b�f�h�\�_�j�g�u�f 
�d�h�e�b�q�_�k�l�\�h�f �g�Z�d�h�i�e�_�g�g�u�o �q�_�e�h�\�_�q�_�k�l�\�h�f �a�g�Z�g�b�c�� �g�h �i�h�f�h�q�v �_�f�m �k�Z�f�h�k�l�h�y�l�_�e�v�g�h �b 
�l�\�h�j�q�_�k�d�b �g�Z�c�l�b �b�k�l�b�g�m�� �i�j�b�e�h�`�b�\ �d �w�l�h�f�m �h�]�j�h�f�g�u�_ �m�k�b�e�b�y�� �Z �a�Z�l�_�f �i�j�b�f�_�g�b�l�v �j�_�a�m�e�v�l�Z�l 
�g�Z �i�j�Z�d�l�b�d�_�� �< �d�h�e�e�_�^�`�_ �j�Z�a�j�Z�[�h�l�Z�g�Z �k�b�k�l�_�f�Z �i�j�h�_�d�l�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b�� �_� �̀_�]�h�^�g�h �k�h�a�^�Z�x�l�k�y 
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�b �j�_�Z�e�b�a�m�x�l�k�y �d�Z�d �[�h�e�v�r�b�_�� �d�m�j�k�h�\�u�_ �b �d�h�g�d�m�j�k�g�u�_ �i�j�h�_�d�l�u�� �l�Z�d �b �g�_�[�h�e�v�r�b�_ – 
�l�\�h�j�q�_�k�d�b�_ �b�^�_�b��  

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

�M�k�i�_�o �i�j�b�f�_�g�_�g�b�y �l�_�o�g�h�e�h�]�b�b �i�j�h�_�d�l�h�\ �a�Z�\�b�k�b�l �h�l �]�j�Z�f�h�l�g�h�]�h �i�h�k�l�j�h�_�g�b�y 
�i�j�h�p�_�k�k�Z �h�[�m�q�_�g�b�y�� �<�Z�`�g�u�f �m�k�e�h�\�b�_�f�� �k�i�h�k�h�[�k�l�\�m�x�s�b�f �i�h�\�u�r�_�g�b�x 
�i�h�a�g�Z�\�Z�l�_�e�v�g�h�c �Z�d�l�b�\�g�h�k�l�b�� �y�\�e�y�_�l�k�y �k�h�a�^�Z�g�b�_ �i�_�^�Z�]�h�]�h�f �i�j�_�^�i�h�k�u�e�h�d �^�e�y 
�\�g�m�l�j�_�g�g�b�o �f�h�l�b�\�h�\ �i�h�l�j�_�[�g�h�k�l�b �\ �i�h�e�m�q�_�g�b�b �g�h�\�h�c �b�g�n�h�j�f�Z�p�b�b [3, �k�� 62]. 
�I�j�h�_�d�l�g�Z�y �^�_�y�l�_�e�v�g�h�k�l�v �^�h�e�`�g�Z �g�h�k�b�l�v �i�j�h�[�e�_�f�g�u�c �o�Z�j�Z�d�l�_�j �^�e�y �i�h�b�k�d�Z 
�k�l�m�^�_�g�l�Z�f�b �j�Z�a�e�b�q�g�u�o �k�i�h�k�h�[�h�\ �j�_�r�_�g�b�y �a�Z�^�Z�q�� �D �d�h�f�i�h�g�_�g�l�Z�f �i�j�h�_�d�l�g�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b �d�Z�d �^�b�^�Z�d�l�b�q�_�k�d�h�]�h �f�_�l�h�^�Z �k�e�_�^�m�_�l �h�l�g�_�k�l�b �g�Z�e�b�q�b�_ �k�h�p�b�Z�e�v�g�h - 
�a�g�Z�q�b�f�h�c �i�j�h�[�e�_�f�u�� �j�Z�a�j�Z�[�h�l�d�m �Z�e�]�h�j�b�l�f�Z �^�_�c�k�l�\�b�c �i�h �_�_ �j�_�r�_�g�b�x�� �k�[�h�j �b �Z�g�Z�e�b�a 
�b�g�n�h�j�f�Z�p�b�b�� �b�a�]�h�l�h�\�e�_�g�b�_ �i�j�h�^�m�d�l�Z �d�Z�d �j�_�a�m�e�v�l�Z�l�Z �j�Z�[�h�l�u �b �_�]�h �i�j�_�a�_�g�l�Z�p�b�x [2, �k�� 
82].  

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

�i�_�^�Z�]�h�]�b�q�_�k�d�b�c �m�g�b�\�_�j�k�b�l�_�l�ª ���N�=�;�H�M �<�H �©�X�M�j�=�=�I�M�ª����  
�]�� �Q�_�e�y�[�b�g�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

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

���N�=�;�H�M �<�H �©�Q�_�e�=�M�ª���� 
�]�� �Q�_�e�y�[�b�g�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
 �I�J�H�;�E�?�F�:�L�B�D�:�� �I�?�J�K�I�?�D�L�B�<�U �<�K�?�K�L�H�J�H�G�G�?�=�H �J�:�A�<�B�L�B�Y  

�B �P�?�E�H�K�L�G�H�=�H �I�J�H�P�?�K�K�: �N�H�J�F�B�J�H�<�:�G�B�Y �=�J�:�@�>�:�G�� 
 �I�J�B�A�U�<�G�H�=�H �<�H�A�J�:�K�L�: 

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

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

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

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

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

�m�k�i�_�r�g�h �i�j�_�h�^�h�e�_�\�Z�l�v �f�g�h�]�h�q�b�k�e�_�g�g�u�_ �l�j�m�^�g�h�k�l�b�� �\ �i�h�\�k�_�^�g�_�\�g�h�c �Z�j�f�_�c�k�d�h�c �`�b�a�g�b �b �\ 
�[�h�_�\�h�c �h�[�k�l�Z�g�h�\�d�_�� �K �h�^�g�h�c �k�l�h�j�h�g�u�� �w�l�b �l�j�m�^�g�h�k�l�b �h�[�m�k�e�h�\�e�_�g�u �o�Z�j�Z�d�l�_�j�h�f �j�_�r�Z�_�f�u�o 
�a�Z�^�Z�q �<�h�h�j�m�`�_�g�g�u�f�b �k�b�e�Z�f�b [5]. �K �^�j�m�]�h�c — �\�u�a�\�Z�g�u �g�_�^�h�k�l�Z�l�h�q�g�h�c �f�Z�l�_�j�b�Z�e�v�g�h - 
�l�_�o�g�b�q�_�k�d�h�c �h�[�_�k�i�_�q�_�g�g�h�k�l�v�x �m�q�_�[�g�h�]�h �i�j�h�p�_�k�k�Z �\�h�c�k�d�� �h�l�k�m�l�k�l�\�b�_�f �g�Z�^�e�_�`�Z�s�_�c �a�Z�[�h�l�u 
�]�h�k�m�^�Z�j�k�l�\�Z �h �k�\�h�b�o �a�Z�s�b�l�g�b�d�Z�o�� �h�k�e�Z�[�e�_�g�g�u�f �\�g�b�f�Z�g�b�_�f �g�_�d�h�l�h�j�u�o �k�l�Z�j�r�b�o 
�g�Z�q�Z�e�v�g�b�d�h�\ �d �g�m� �̀^�Z�f �b �a�Z�i�j�h�k�Z�f �k�\�h�b�o �i�h�^�q�b�g�_�g�g�u�o�� 

�F�h�j�Z�e�v�g�u�c �^�m�o �Z�j�f�b�b �\�k�_�]�^�Z �\�h�e�g�h�\�Z�e �m�f�u �\�h�_�g�g�u�o �^�_�y�l�_�e�_�c�� �m�q�_�g�u�o�� �i�h�e�d�h�\�h�^�p�_�\�� �< 
�l�j�m�^�Z�o �\�h�_�g�g�u�o �l�_�h�j�_�l�b�d�h�\�� �D�e�Z�m�a�_�\�b�p�Z�� �N�h�r�Z�� �;�_�j�g�]�Z�j�^�b�� �@�h�f�b�g�b�� �j�m�k�k�d�b�o �i�h�e�d�h�\�h�^�p�_�\ 
�K�m�\�h�j�h�\�Z�� �M�r�Z�d�h�\�Z�� �G�Z�o�b�f�h�\�Z�� �F�b�e�x�l�b�g�Z�� �;�j�m�k�b�e�h�\�Z�� �@�m�d�h�\�Z �b �^�j�m�]�b�o �k�h�^�_�j�`�Z�l�k�y �b�^�_�b �b 
�]�e�m�[�h�d�b�_ �f�u�k�e�b �h �j�h�e�b �f�h�j�Z�e�v�g�h�]�h �^�m�o�Z �\ �\�h�c�g�_�� � �̀b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b �Z�j�f�b�b [3].  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�I�h �h�i�j�_�^�_�e�_�g�b�x �©�i�j�h�p�_�k�k�ª - �w�l�h �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�Z�y �k�f�_�g�Z �y�\�e�_�g�b�c�� �k�h�k�l�h�y�g�b�c�� �\ �j�Z�a�\�b�l�b�b 
�q�_�]�h - �g�b�[�m�^�v [12]. �?�f�m �i�j�b�k�m�s�b �i�h�k�l�m�i�Z�l�_�e�v�g�h�k�l�v�� �w�l�Z�i�g�h�k�l�v�� �h�i�j�_�^�_�e�z�g�g�Z�y 
�i�j�_�_�f�k�l�\�_�g�g�h�k�l�v, �f�h�f�_�g�l�u �i�h�\�l�h�j�y�_�f�h�k�l�b�� �h�l�j�b�p�Z�g�b�_ �k�l�Z�j�h�]�h �b �i�h�y�\�e�_�g�b�_ �g�h�\�h�]�h�� 

�I�j�h�[�e�_�f�Z �n�h�j�f�b�j�h�\�Z�g�b�y �\�k�_�k�l�h�j�h�g�g�_ �j�Z�a�\�b�l�h�c �e�b�q�g�h�k�l�b�� �i�h �f�g�_�g�b�x B.C. �B�e�v�b�g�Z�� �l�_�k�g�h 
�k�f�u�d�Z�_�l�k�y �k �i�j�h�[�e�_�f�h�c �p�_�e�h�k�l�g�h�]�h �m�q�_�[�g�h - �\�h�k�i�b�l�Z�l�_�e�v�g�h�]�h �i�j�h�p�_�k�k�Z�� �d�h�l�h�j�Z�y �q�z�l�d�h 
�i�h�k�l�Z�\�e�_�g�Z �F���:�� �>�Z�g�b�e�h�\�u�f�� �d�h�l�h�j�u�c �]�h�\�h�j�b�e�� �q�l�h �b�k�k�e�_�^�h�\�Z�g�b�_ �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h 
�i�j�h�p�_�k�k�Z �^�h �k�b�o �i�h�j �h�k�m�s�_�k�l�\�e�y�e�h�k�v �]�e�Z�\�g�u�f �h�[�j�Z�a�h�f �\ �Z�g�Z�e�b�l�b�q�_�k�d�h�f �i�e�Z�g�_�� �^�e�y �q�_�]�h 
�i�j�b�f�_�g�y�e�b�k�v �n�m�g�d�p�b�h�g�Z�e�v�g�u�_ �b �i�j�h�p�_�k�k�m�Z�e�v�g�u�_ �l�b�i�u �b�k�k�e�_�^�h�\�Z�g�b�c [11]. �P�_�e�h�k�l�g�Z�y 
�i�j�b�j�h�^�Z �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h �i�j�h�p�_�k�k�Z �[�u�e�Z �b �h�k�l�Z�z�l�k�y �\ �p�_�g�l�j�_ �\�g�b�f�Z�g�b�y �f�g�h�]�b�o 
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c ���;�Z�[�Z�g�k�d�b�c �X���D���� �=�h�j�^�b�g �E���X���� �D�j�Z�_�\�k�d�b�c �<���<���� �K�Z�j�Z�g�h�\ A.M., �K�_�j�]�_�_�\ 
�G���D�� �b �^�j������ 

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

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

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

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

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

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

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

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

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

�L�Z�d�h�_ �`�_ �g�_�]�Z�l�b�\�g�h�_ �h�l�g�h�r�_�g�b�_ �d �k�e�m�`�[�_ �\ �<�h�h�j�m�`�_�g�g�u�o �k�b�e�Z�o�� �d �\�u�i�h�e�g�_�g�b�x �k�\�h�_�]�h 
�\�h�b�g�k�d�h�]�h �^�h�e�]�Z �\ �i�h�k�e�_�^�g�_�_ �^�_�k�y�l�b�e�_�l�b�_ �f�u �g�Z�o�h�^�b�f �b �\ �^�j�m�]�b�o �b�k�l�h�q�g�b�d�Z�o�� �<�k�i�h�f�g�b�l�_�� �k 
�d�Z�d�b�f �l�j�m�^�h�f �r�_�e �i�j�b�a�u�\ �f�h�e�h�^�_�`�b �\ �Z�j�f�b�x �g�_�k�d�h�e�v�d�h �e�_�l �g�Z�a�Z�^�� �D�h�e�b�q�_�k�l�\�h 
�i�j�b�a�u�\�g�b�d�h�\ �b�a �]�h�^�Z �\ �]�h� ̂ �k�h�d�j�Z�s�Z�e�h�k�v�� �a�Z�l�h �m�k�l�j�Z�r�Z�x�s�b�f�b �l�_�f�i�Z�f�b �m�\�_�e�b�q�b�\�Z�e�h�k�v 
�q�b�k�e�h �l�_�o�� �d�l�h �h�l�d�j�u�l�h �h�l�d�Z�a�u�\�Z�e�k�y �k�e�m�`�b�l�v �\ �%�R�R�S�\�`�_�g�g�u�o �k�b�e�Z�o�� �I�j�b �h�i�j�h�k�_ �\�u�k�d�Z�a�Z�e�b 
�`�_�e�Z�g�b�_ �k�e�m�`�b�l�v 55 % �x�g�h�r�_�c �b �e�b�r�v 8 % �h�l�d�j�u�l�h �a�Z�y�\�b�e�b �h �g�_�`�_�e�Z�g�b�b �k�e�m� �̀b�l�v�� �I�j�b 
�w�l�h�f 37 % �[�m�^�m�l �k�e�m�`�b�l�v �l�h�e�v�d�h �i�h�l�h�f�m�� �q�l�h �i�h�^�q�b�g�y�x�l�k�y �l�j�_�[�h�\�Z�g�b�y�f �a�Z�d�h�g�Z�� �^�h 80 % 
�i�j�b�a�u�\�g�b�d�h�\�� �i�h �^�Z�g�g�u�f �k�h�p�b�h�e�h�]�b�q�_�k�d�b�f �b�k�k�e�_�^�h�\�Z�g�b�c�� �g�_ �o�h�l�y�l �k�e�m�`�b�l�v �\ �Z�j�f�b�b�� �i�h�q�l�b 
�d�Z�`�^�u�c �i�y�l�u�c �k�l�m�^�_�g�l �i�h�e�Z�]�Z�_�l�� �q�l�h �\�h�_�g�g�Z�y �k�e�m�`�[�Z — �w�l�h �h�^�b�g �b�a �\�b�^�h�\ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c 
�>�_�y�l�_�e�v�g�h�k�l�b�� �g�_ �a�Z�k�e�m�`�b�\�Z�x�s�b�c �h�k�h�[�h�]�h �\�g�b�f�Z�g�b�y�� �K �g�b�f�b �k�h�]�e�Z�k�_�g �d�Z�`�^�u�c �^�_�k�y�l�u�c 
�i�j�b�a�u�\�g�b�d�� �<�f�_�k�l�_ �k �l�_�f �k�j�_�^�b �k�h�e�^�Z�l �b �i�j�b�a�u�\�g�b�d�h�\ �g�_�f�Z�e�h �b �l�_�o�� �d�l�h �i�h�e�Z�]�Z�_�l�� �q�l�h 
�\�h�_�g�g�Z�y �k�e�m�`�[�Z — �w�l�Z �f�Z�e�h�i�j�_�k�l�b�`�g�Z�y �b �g�_�i�j�b�y�l�g�Z�y �j�Z�[�h�l�Z�� �d�h�l�h�j�h�c �i�h �\�h�a�f�h�`�g�h�k�l�b �g�Z�^�h 
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�b�a�[�_�]�Z�l�v (9,3 % �b 17,9 % ). �©�G�_ �o�h�q�m �k�e�m�`�b�l�v �\ �Z�j�f�b�b�� �b �g�b�d�l�h �f�_�g�y �g�_ �a�Z�k�l�Z�\�b�l�ª�� �L�Z�d�b�_ 
�\�u�k�d�Z�a�u�\�Z�g�b�y �k�_�]�h�^�g�y �i�h�i�m�e�y�j�g�u �k�j�_�^�b �f�h�e�h�^�_�`�b�� �<�_�^�v �g�b�d�l�h �m�`�_ �g�_ �]�h�\�h�j�b�l �h 
�k�\�y�s�_�g�g�h�f �^�h�e�]�_ �a�Z�s�b�l�u �J�h�^�b�g�u�� �M�\�u�� �i�j�_� �̀g�b�_ �^�m�o�h�\�g�u�_ �h�j�b�_�g�l�b�j�u �j�m�o�g�m�e�b�� �< 
�Z�j�f�_�c�k�d�b�c �k�l�j�h�c �k�l�Z�g�h�\�y�l�k�y �^�_�l�b �j�Z�[�h�q�b�o�� �h�k�l�Z�e�v�g�u�_ �i�h� ̂ �\�k�y�d�b�f�b �i�j�_�^�e�h�]�Z�f�b �b�a�[�_�]�Z�x�l 
�k�e�m�`�[�u�� �I�j�h�^�h�e�`�Z�_�l �j�Z�k�l�b �q�b�k�e�h �h�l�d�Z�a�g�b�d�h�\ �b �^�_�a�_�j�l�b�j�h�\�� �Z �l�Z�d�`�_ �f�h�e�h�^�_�`�b�� �`�_�e�Z�x�s�_�c 
�i�j�h�o�h�^�b�l�v �Z�e�v�l�_�j�g�Z�l�b�\�g�m�x �k�e�m� �̀[�m�� [7]. 

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

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

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

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

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

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

�b�k�i�h�e�v�a�h�\�Z�e�Z�k�v �f�_�l�h�^�b�d�Z �©�F�_�l�h�^�u �h�[�k�e�_�^�h�\�Z�g�b�y �j�_�q�b �^�_�l�_�c�� �I�h�k�h�[�b�_ �i�h �^�b�Z�]�g�h�k�l�b�d�_ 
�j�_�q�_�\�u�o �g�Z�j�m�r�_�g�b�c�ª �i�h� ̂ �h�[�s�_�c �j�_�^�Z�d�p�b�_�c �i�j�h�n�� �=���<�� �Q�b�j�d�b�g�h�c�� �I�j�b �h�[�k�e�_�^�h�\�Z�g�b�b 
�m�q�_�g�b�d�Z�f �[�u�e �i�j�_�^�e�h�`�_�g �g�Z�[�h�j �^�e�y �q�l�_�g�b�y �b �b�e�e�x�k�l�j�Z�p�b�b �d �^�Z�g�g�h�f�m �g�Z�[�h�j�m�� �H�l �m�q�_�g�b�d�h�\ 
�l�j�_�[�h�\�Z�e�h�k�v �i�j�h�q�_�k�l�v �i�j�_�^�e�h�`�_�g�b�y �b �k�h�h�l�g�_�k�l�b �b�e�e�x�k�l�j�Z�p�b�b �d �k�e�h�\�Z�f �b�e�b 
�k�e�h�\�h�k�h�q�_�l�Z�g�b�y�f �b�a �i�j�h�q�b�l�Z�g�g�u�o �i�j�_�^�e�h�`�_�g�b�c�� �J�_�[�_�g�d�m �i�j�_�^�e�Z�]�Z�e�h�k�v 4 �b�a�h�[�j�Z� �̀_�g�b�y�� �b�a 
�d�h�l�h�j�u�o �h�g �^�h�e�`�_�g �[�u�e �\�u�[�j�Z�l�v �h�^�g�h�� �i�j�Z�\�b�e�v�g�h �h�l�j�Z�`�Z�x�s�_�_ �k�m�l�v �k�e�h�\�Z �b�e�b 
�k�e�h�\�h�k�h�q�_�l�Z�g�b�y�� �B�k�o�h�^�y �b�a �l�j�_�[�h�\�Z�g�b�c �n�_�^�_�j�Z�e�v�g�h�]�h �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h 
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h �k�l�Z�g�^�Z�j�l�Z �d �j�_�a�m�e�v�l�Z�l�Z�f �h�k�\�h�_�g�b�y �Z�^�Z�i�l�b�j�h�\�Z�g�g�h�c �h�k�g�h�\�g�h�c 
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c �i�j�h�]�j�Z�f�f�u �g�Z�q�Z�e�v�g�h�]�h �h�[�s�_�]�h �h�[�j�Z�a�h�\�Z�g�b�y �^�e�y �^�_�l�_�c �k �a�Z�^�_�j�`�d�h�c 
�i�k�b�o�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y�� �g�Z �^�Z�g�g�h�f �w�l�Z�i�_ �h�[�k�e�_�^�h�\�Z�g�b�y �\�u�y�\�e�y�e�k�y �m�j�h�\�_�g�v �m�f�_�g�b�y 
�h�k�h�a�g�Z�g�g�h�� �i�j�Z�\�b�e�v�g�h�� �i�e�Z�\�g�h �q�b�l�Z�l�v �\�k�e�m�o �p�_�e�u�f�b �k�e�h�\�Z�f�b �b �i�j�_�^�e�h�`�_�g�b�y�f�b�� �< 
�b�k�i�h�e�v�a�m�_�f�h�c �f�_�l�h�^�b�d�_ �h�[�k�e�_�^�h�\�Z�g�b�y �\�u�^�_�e�_�g�u �k�e�_�^�m�x�s�b�_ �d�j�b�l�_�j�b�b �^�e�y �h�p�_�g�d�b �q�l�_�g�b�y 
�g�Z �^�Z�g�g�h�f �w�l�Z�i�_�� �k�i�h�k�h�[ �q�l�_�g�b�y ���i�h�k�e�h�]�h�\�h�_ �q�l�_�g�b�_ �b�e�b �q�l�_�g�b�_ �p�_�e�u�f�b �k�e�h�\�Z�f�b���� 
�i�j�Z�\�b�e�v�g�h�k�l�v �q�l�_�g�b�y�� �Z �l�Z�d�`�_ �i�h�g�b�f�Z�g�b�_ �j�_�[�_�g�d�h�f �i�j�h�q�b�l�Z�g�g�h�]�h�� �:�g�Z�e�b�a �i�h�k�e�_�^�g�_�]�h 
�h�k�m�s�_�k�l�\�e�y�_�l�k�y �g�Z �h�k�g�h�\�_ �i�h�^�[�h�j�Z �b�e�e�x�k�l�j�Z�p�b�b �j�_�[�_�g�d�h�f�� �I�j�b �h�[�k�e�_�^�h�\�Z�g�b�b �^�Z�g�g�h�]�h 
�g�Z�i�j�Z�\�e�_�g�b�y �k�e�_�^�h�\�Z�e�h �h�p�_�g�b�l�v �l�_�o�g�b�q�_�k�d�m�x �b �k�f�u�k�e�h�\�m�x �k�l�h�j�h�g�m �q�l�_�g�b�y�� �h�r�b�[�d�b �i�j�b 
�\�u�i�h�e�g�_�g�b�b �^�Z�g�g�h�c �j�Z�[�h�l�u �m�d�Z�a�u�\�Z�e�b �g�Z �g�_�k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v �g�Z�\�u�d�Z �p�_�e�h�k�l�g�h�]�h 
�\�h�k�i�j�b�y�l�b�y �q�b�l�Z�_�f�h�]�h�� �g�Z �g�_�^�h�k�l�Z�l�h�q�g�u�c �h�[�t�_�f �a�j�b�l�_�e�v�g�h�]�h �\�h�k�i�j�b�y�l�b�y�� �g�Z �h�l�k�m�l�k�l�\�b�_ 
�m�f�_�g�b�y �k�h�h�l�g�h�k�b�l�v �i�j�h�q�b�l�Z�g�g�h�_ �k �_�]�h �a�g�Z�q�_�g�b�_�f�� �K�e�_�^�h�\�Z�e�h �m�q�b�l�u�\�Z�l�v�� �q�l�h �g�_�i�j�Z�\�b�e�v�g�h 
�i�j�h�q�b�l�Z�g�g�h�_ �k�e�h�\�h �h�l�j�b�p�Z�l�_�e�v�g�h �\�e�b�y�_�l �g�Z �_�]�h �m�a�g�Z�\�Z�g�b�_ �b �i�h�g�b�f�Z�g�b�_�� 

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

�A�Z �h�k�g�h�\�m �^�e�y �d�h�g�l�j�h�e�v�g�h - �b�a�f�_�j�b�l�_�e�v�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �^�e�y �h�[�k�e�_�^�h�\�Z�g�b�y �^�Z�g�g�h�]�h 
�g�Z�i�j�Z�\�e�_�g�b�y �l�Z�d�`�_ �b�k�i�h�e�v�a�h�\�Z�e�Z�k�v �f�_�l�h�^�b�d�Z �©�F�_�l�h�^�u �h�[�k�e�_�^�h�\�Z�g�b�y �j�_�q�b �^�_�l�_�c�� �I�h�k�h�[�b�_ 
�i�h �^�b�Z�]�g�h�k�l�b�d�_ �j�_�q�_�\�u�o �g�Z�j�m�r�_�g�b�c�ª �i�h� ̂�h�[�s�_�c �j�_�^�Z�d�p�b�_�c �i�j�h�n�� �=���<�� �Q�b�j�d�b�g�h�c�� �>�e�y �w�l�h�]�h 
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�w�l�Z�i�Z �h�[�k�e�_�^�h�\�Z�g�b�y �r�d�h�e�v�g�b�d�Z�f �[�u�e �i�j�_�^�e�h�`�_�g �g�Z�[�h�j �^�e�y �q�l�_�g�b�y�� �\�d�e�x�q�Z�x�s�b�c �\ �k�_�[�y 5 
�i�j�_�^�e�h�`�_�g�b�c �j�Z�a�e�b�q�g�h�c �b�g�l�h�g�Z�p�b�b�� �I�j�_�^�e�h�`�_�g�b�y �b�a �^�Z�g�g�h�]�h �g�Z�[�h�j�Z �k�e�_�^�h�\�Z�e�h �i�j�h�q�_�k�l�v 
�\�k�e�m�o�� �b�k�i�h�e�v�a�m�y �g�Z�^�e�_�`�Z�s�m�x �b�g�l�h�g�Z�p�b�x �b �w�f�h�p�b�h�g�Z�e�v�g�u�c �h�d�j�Z�k�� �h�i�b�j�Z�y�k�v �g�Z �a�g�Z�d 
�i�j�_�i�b�g�Z�g�b�y �\ �d�h�g�p�_ �i�j�_�^�e�h�`�_�g�b�y�� �I�j�b�q�b�g�h�c �\�u�[�h�j�Z �h�[�k�e�_�^�h�\�Z�g�b�y �^�Z�g�g�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y 
�i�h�k�e�m�`�b�e�h �i�h�e�h�`�_�g�b�_ �h �l�h�f�� �q�l�h �g�Z�\�u�d �\�u�j�Z�a�b�l�_�e�v�g�h�]�h �q�l�_�g�b�y �h�k�g�h�\�u�\�Z�_�l�k�y �g�Z �g�Z�\�u�d�_ 
�k�h�a�g�Z�l�_�e�v�g�h�k�l�b �q�l�_�g�b�y�� �:�g�Z�e�b�a�b�j�m�y �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �k�l�Z�g�^�Z�j�l�� �k�e�_�^�m�_�l �\�u�^�_�e�b�l�v 
�k�e�_�^�m�x�s�_�_ �l�j�_�[�h�\�Z�g�b�_ �j�_�Z�e�b�a�Z�p�b�b �i�j�h�]�j�Z�f�f�u �g�Z�q�Z�e�v�g�h�]�h �h�[�s�_�]�h �h�[�j�Z�a�h�\�Z�g�b�y �^�e�y 
�^�Z�g�g�h�]�h �w�l�Z�i�Z �h�[�k�e�_�^�h�\�Z�g�b�y - �h�\�e�Z�^�_�g�b�_ �l�_�o�g�b�d�h�c �q�l�_�g�b�y �\�k�e�m�o �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f 
�g�_�d�h�l�h�j�u�o �k�e�h�\ �m�k�l�g�h�c �\�u�j�Z�a�b�l�_�e�v�g�h�k�l�b�� �K�h�]�e�Z�k�g�h �f�_�l�h�^�b�d�_ �h�[�k�e�_�^�h�\�Z�g�b�y�� �i�j�b 
�i�j�h�\�_�^�_�g�b�b �^�Z�g�g�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y �f�h�`�g�h �h�i�j�_�^�_�e�b�l�v �m�j�h�\�_�g�v �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b 
�i�_�j�\�h�g�Z�q�Z�e�v�g�u�o �w�e�_�f�_�g�l�h�\ �\�u�j�Z�a�b�l�_�e�v�g�h�k�l�b �q�l�_�g�b�y�� �>�Z�g�g�u�c �w�l�Z�i �i�h�d�Z�`�_�l �m�f�_�g�b�_ �j�_�[�_�g�d�Z 
�h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y �\ �k�l�j�m�d�l�m�j�_ �\�b�a�m�Z�e�v�g�h �\�h�k�i�j�b�g�b�f�Z�_�f�h�]�h �i�j�_�^�e�h�`�_�g�b�y�� �h�i�j�_�^�_�e�b�l 
�k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v �w�e�_�f�_�g�l�h�\ �\�u�j�Z�a�b�l�_�e�v�g�h�k�l�b�� �h�i�j�_�^�_�e�b�l �m�f�_�g�b�_ �j�_�[�_�g�d�h�f �b�k�i�h�e�v�a�h�\�Z�l�v 
�\�_�j�g�m�x �b�g�l�h�g�Z�p�b�x �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �d�h�g�_�q�g�u�f �a�g�Z�d�h�f �i�j�_�i�b�g�Z�g�b�y�� �M�j�h�\�_�g�v 
�k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b �\�u�j�Z�a�b�l�_�e�v�g�h�k�l�b �q�l�_�g�b�y �h�i�j�_�^�_�e�y�e�k�y �k�e�_�^�m�x�s�b�f�b �d�j�b�l�_�j�b�y�f�b�� 
�k�h�[�e�x�^�_�g�b�_ �i�Z�m�a�� �g�Z�e�b�q�b�_ �e�h�]�b�q�_�k�d�h�]�h �b �i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h �m�^�Z�j�_�g�b�y��  

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

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

�>�e�y �h�[�k�e�_�^�h�\�Z�g�b�y �g�Z�i�j�Z�\�e�_�g�b�y �i�h�g�b�f�Z�g�b�y �b�^�_�c�g�h - �o�m�^�h�`�_�k�l�\�_�g�g�h�]�h �k�f�u�k�e�Z �l�_�d�k�l�Z 
�^�_�l�y�f �[�u�e �i�j�_�^�e�h�`�_�g �l�_�d�k�l �^�e�y �q�l�_�g�b�y �b �a�Z�^�Z�g�b�y �d �^�Z�g�g�h�f�m �l�_�d�k�l�m�� �B�k�k�e�_�^�m�_�f�u�_ �m�f�_�g�b�y�� 
�k�h�]�e�Z�k�g�h �^�Z�g�g�u�f �d�h�g�l�j�h�e�v�g�h - �b�a�f�_�j�b�l�_�e�v�g�u�f �f�Z�l�_�j�b�Z�e�Z�f�� �i�j�h�\�_�j�y�x�l�k�y �i�j�b �\�u�i�h�e�g�_�g�b�b 
�a�Z�^�Z�g�b�c�� �j�Z�a�^�_�e�_�g�u �g�Z 4 �]�j�m�i�i�u��  

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

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

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

4 �]�j�m�i�i�Z �a�Z�^�Z�g�b�c �g�Z�i�j�Z�\�e�_�g�Z �g�Z �i�j�h�\�_�j�d�m �m�f�_�g�b�y �i�h�g�y�l�v �h�[�s�b�c �k�f�u�k�e �l�_�d�k�l�Z�� 
�h�i�j�_�^�_�e�b�l�v �h�k�g�h�\�g�u�_ �q�_�j�l�u �o�Z�j�Z�d�l�_�j�Z �]�_�j�h�y �b �i�j�b�\�_�k�l�b �i�j�b�f�_�j�u �i�h�k�l�m�i�d�h�\�� 
�i�h�^�l�\�_�j�`�^�Z�x�s�b�o �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m �]�_�j�h�y�� �h�i�j�_�^�_�e�b�l�v �]�e�Z�\�g�m�x �f�u�k�e�v �l�_�k�l�Z�� 
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�B�a 18 �a�Z�^�Z�g�b�c 11 �b�a �g�b�o �[�u�e�b �a�Z�d�j�u�l�h�]�h �l�b�i�Z�� �k �\�Z�j�b�Z�g�l�Z�f�b �h�l�\�_�l�Z�� 3 �a�Z�^�Z�g�b�y �l�j�_�[�h�\�Z�e�b 
�d�j�Z�l�d�h�]�h �h�l�\�_�l�Z�� 3 �a�Z�^�Z�g�b�y�� �l�j�_�[�h�\�Z�e�b �j�Z�a�\�_�j�g�m�l�u�c �h�l�\�_�l�� 1 �a�Z�^�Z�g�b�_ �\�d�e�x�q�Z�e�h �\ �k�_�[�y 
�\�h�k�k�l�Z�g�h�\�e�_�g�b�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �k�h�[�u�l�b�c �l�_�d�k�l�Z�� 

�B�k�k�e�_�^�h�\�Z�g�b�_ �i�j�h�\�h�^�b�e�h�k�v �g�Z �[�Z�a�_ �f�m�g�b�p�b�i�Z�e�v�g�h�]�h �Z�\�l�h�g�h�f�g�h�]�h �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h 
�m�q�j�_� �̀^�_�g�b�y �©�K�j�_�^�g�y�y �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y �r�d�h�e�Z�ª �]�� �O�h�e�f�Z �\ 2020 �]�h�^�m�� �< �b�k�k�e�_�^�h�\�Z�g�b�b 
�i�j�b�g�b�f�Z�e�b �m�q�Z�k�l�g�b�d�b �b�g�d�e�x�a�b�\�g�h�]�h �d�e�Z�k�k�Z�� �\ �d�h�l�h�j�h�f �m�q�Z�l�k�y �^�_�l�b �g�h�j�f�Z�l�b�\�g�h�]�h �j�Z�a�\�b�l�b�y 
�b �^�\�Z �m�q�_�g�b�d�Z �k �a�Z�^�_�j�`�d�h�c �i�k�b�o�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y �\�h�a�j�Z�k�l�h�f 9 - 10 �e�_�l�� �W�d�k�i�_�j�b�f�_�g�l 
�i�j�h�\�h�^�b�e�k�y �\�h �\�l�h�j�h�f �m�q�_�[�g�h�f �f�_�k�y�p�_ �\ �i�_�j�\�m�x �i�h�e�h�\�b�g�m �^�g�y�� �I�j�h�\�_�^�_�g�b�_ �b�k�k�e�_�^�h�\�Z�g�b�y 
�g�Z�i�j�Z�\�e�_�g�b�c �‹  1 ���i�h�g�b�f�Z�g�b�_ �a�g�Z�q�_�g�b�c �k�e�h�\ �l�_�d�k�l�Z�� �b �‹  2 ���i�h�g�b�f�Z�g�b�_ �h�l�^�_�e�v�g�u�o 
�i�j�_�^�e�h�`�_�g�b�c�� �k�h�k�l�h�y�e�b�k�v �\ �h�^�b�g �^�_�g�v �g�Z �h�^�g�h�f �m�j�h�d�_ �e�b�l�_�j�Z�l�m�j�g�h�]�h �q�l�_�g�b�y�� �g�Z 
�b�k�k�e�_�^�h�\�Z�g�b�_ �g�Z�i�j�Z�\�e�_�g�b�y �‹  3 ���i�h�g�b�f�Z�g�b�_ �b�^�_�c�g�h - �o�m�^�h�`�_�k�l�\�_�g�g�h�]�h �k�f�u�k�e�Z �l�_�d�k�l�Z�� �[�u�e 
�\�u�^�_�e�_�g �^�j�m�]�h�c �h�l�^�_�e�v�g�u�c �p�_�e�u�c �m�j�h�d��  

�H�[�k�e�_�^�h�\�Z�g�b�_ �g�Z�i�j�Z�\�e�_�g�b�y �‹��  – �i�h�g�b�f�Z�g�b�_ �h�l�^�_�e�v�g�u�o �k�e�h�\ �l�_�d�k�l�Z�� 
�< �j�_�a�m�e�v�l�Z�l�_ �h�[�k�e�_�^�h�\�Z�g�b�y �m �J�_�[�_�g�d�Z 1 �g�Z�[�e�x�^�Z�e�h�k�v �n�j�Z�]�f�_�g�l�Z�j�g�h�_ �i�h�k�e�h�]�h�\�h�_ �q�l�_�g�b�_�� 

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

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

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

�H�[�k�e�_�^�h�\�Z�g�b�_ �g�Z�i�j�Z�\�e�_�g�b�y �‹  2 – �i�h�g�b�f�Z�g�b�_ �h�l�^�_�e�v�g�u�o �i�j�_�^�e�h�`�_�g�b�c�� 
�I�h �b�l�h�]�m �h�[�k�e�_�^�h�\�Z�g�b�y �^�Z�g�g�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y �J�_�[�_�g�h�d 1 �i�h�d�Z�a�Z�e �g�_�m�f�_�g�b�_ 

�h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y �\ �k�l�j�m�d�l�m�j�_ �i�j�_�^�e�h�`�_�g�b�y�� �i�j�b �q�l�_�g�b�b �i�j�_�^�e�h�`�_�g�b�c �w�f�h�p�b�h�g�Z�e�v�g�u�c �h�d�j�Z�k 
�[�u�e �k�d�m�^�g�u�f�� �h�l�k�m�l�k�l�\�h�\�Z�e�b �\�h�i�j�h�k�b�l�_�e�v�g�u�_ �b �\�h�k�d�e�b�p�Z�l�_�e�v�g�u�_ �b�g�l�h�g�Z�p�b�b�� �e�h�]�b�q�_�k�d�b�_ 
�i�Z�m�a�u �b �m�^�Z�j�_�g�b�y �i�j�Z�d�l�b�q�_�k�d�b �g�_ �g�Z�[�e�x�^�Z�e�b�k�v�� �?�^�b�g�h� �̀^�u �i�j�b�f�_�g�b�e �\�h�i�j�h�k�b�l�_�e�v�g�h�_ 
�b�g�l�h�g�b�j�h�\�Z�g�b�_ �\ �g�_�i�j�Z�\�b�e�v�g�h �h�i�j�_�^�_�e�_�g�g�h�f �f�_�k�l�_�� �H�[�k�e�_�^�h�\�Z�g�b�_ �i�h�d�Z�a�Z�e�h�� �q�l�h �m �^�Z�g�g�h�]�h 
�j�_�[�_�g�d�Z �g�_ �k�n�h�j�f�b�j�h�\�Z�g �g�Z�\�u�d �h�i�j�_�^�_�e�_�g�b�y �]�j�Z�g�b�p �i�j�_�^�e�h�`�_�g�b�y �\ �i�_�q�Z�l�g�h�f �l�_�d�k�l�_�� 
�h�l�k�m�l�k�l�\�m�_�l �h�j�b�_�g�l�Z�p�b�y �g�Z �a�g�Z�d�b �i�j�_�i�b�g�Z�g�b�y �\ �i�j�h�p�_�k�k�_ �q�l�_�g�b�y�� �g�_ �k�n�h�j�f�b�j�h�\�Z�g �g�Z�\�u�d 
�b�g�l�h�g�Z�p�b�h�g�g�h�]�h �h�n�h�j�f�e�_�g�b�y �i�j�_�i�b�g�Z�g�b�c �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �d�h�g�_�q�g�u�f �a�g�Z�d�h�f �i�j�_�i�b�g�Z�g�b�y�� 
�d�Z�d �k�e�_�^�k�l�\�b�_ �m �J�_�[�_�g�d�Z 1 �g�_�^�h�k�l�Z�l�h�q�g�u�c �m�j�h�\�_�g�v �i�h�g�b�f�Z�g�b�_ �q�b�l�Z�_�f�h�]�h�� 
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�M �J�_�[�_�g�d�Z 2 �g�_ �j�Z�a�\�b�l�h �m�f�_�g�b�_ �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y �\ �k�l�j�m�d�l�m�j�_ �\�b�a�m�Z�e�v�g�h �\�h�k�i�j�b�g�b�f�Z�_�f�h�]�h 
�i�j�_�^�e�h�`�_�g�b�y�� �g�_�^�h�k�l�Z�l�h�q�g�u�c �m�j�h�\�_�g�v �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b �w�e�_�f�_�g�l�h�\ �\�u�j�Z�a�b�l�_�e�v�g�h�k�l�b�� �l�Z�d 
�d�Z�d �m �^�Z�g�g�h�]�h �j�_�[�_�g�d�Z �g�_ �g�Z�[�e�x�^�Z�e�h�k�v �g�Z�e�b�q�b�_ �e�h�]�b�q�_�k�d�b�o �i�Z�m�a �b �m�^�Z�j�_�g�b�y�� �L�Z�d� �̀_ �f�h�`�g�h 
�k�d�Z�a�Z�l�v�� �q�l�h �j�_�[�_�g�h�d �i�e�h�o�h �m�f�_�_�l �b�k�i�h�e�v�a�h�\�Z�l�v �g�m� �̀g�m�x �b�g�l�h�g�Z�p�b�x �\ �k�h�h�l�\�_�l�k�l�\�b�b �k 
�d�h�g�_�q�g�u�f �a�g�Z�d�h�f �i�j�_�i�b�g�Z�g�b�y�� �l�Z�d �d�Z�d �i�j�b �h�[�k�e�_�^�h�\�Z�g�b�b �m �g�_�]�h �h�l�k�m�l�k�l�\�h�\�Z�e�Z 
�\�h�k�d�e�b�p�Z�l�_�e�v�g�Z�y �b�g�l�h�g�Z�p�b�y�� �H�l�k�m�l�k�l�\�b�_ �^�b�n�n�_�j�_�g�p�b�Z�p�b�b �\ �b�k�i�h�e�v�a�h�\�Z�g�b�b �i�Z�m�a�� 
�g�_�\�h�a�f�h�`�g�h�k�l�v �b�k�i�h�e�v�a�h�\�Z�g�b�y �e�h�]�b�q�_�k�d�h�]�h �m�^�Z�j�_�g�b�y�� �g�Z�j�m�r�_�g�b�_ �b�g�l�h�g�Z�p�b�h�g�g�h�]�h 
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�H�l�\�_�l�u �[�u�e�b �h�[�j�Z�[�h�l�Z�g�u �b �k�]�j�m�i�i�b�j�h�\�Z�g�u �^�e�y �g�Z�]�e�y�^�g�h�k�l�b �\ �l�Z�[�e�b�p�u��  
 

�L�Z�[�e�b�p�Z 1. �A�Z�\�b�k�b�f�h�k�l�v �k�h�p�b�Z�e�v�g�h�c �Z�d�l�b�\�g�h�k�l�b �k�l�m�^�_�g�l�h�\ �h�l �a�Z�g�y�l�b�c �k�i�h�j�l�h�f 
�k�l�m�^�_�g�l�u �X�G�H�R�B �>�?�<�M�R�D�B �B�L�H�= 

�d�m�j�k 1 2 3 4 1 2 3 4  
�A�Z�g�b�f�Z�x�l�k�y �k�i�h�j�l�h�f�� 
�k�h�p�b�Z�e�v�g�h �Z�d�l�b�\�g�u�_ 

4 1 3 2 3 3 5 4 25 

�A�Z�g�b�f�Z�x�l�k�y �k�i�h�j�l�h�f�� 
�k�h�p�b�Z�e�v�g�h �g�_�Z�d�l�b�\�g�u�_ 

0 2 3 2 1 2 3 2 15 

�G�_ �a�Z�g�b�f�Z�x�l�k�y �k�i�h�j�l�h�f�� 
�k�h�p�b�Z�e�v�g�h �Z�d�l�b�\�g�u�_ 

1 1 5 2 1 1 6 3 20 

�G�_ �a�Z�g�b�f�Z�x�l�k�y �k�i�h�j�l�h�f�� 
�k�h�p�b�Z�e�v�g�h �g�_�Z�d�l�b�\�g�u�_ 

3 3 4 2 2 2 3 1 20 

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

�a�Z�g�b�f�Z�x�s�b�o�k�y �n�b�a�b�q�_�k�d�h�c �^�_�y�l�_�e�v�g�h�k�l�v�x�� �Z�d�l�b�\�g�h�k�l�v �\ �m�q�Z�k�l�b�b � �̀b�a�g�b �<�M�A�Z �g�Z 27 % �b 
�i�h�d�Z�a�Z�l�_�e�v �m�k�i�_�\�Z�_�f�h�k�l�b �\ �m�q�_�[�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �g�Z 30 % �\�u�r�_�� �q�_�f �m �h�k�l�Z�e�v�g�u�o�� 
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�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �K�i�h�k�h�[�u�� �n�b�a�b�q�_�k�d�Z�y �d�m�e�v�l�m�j�Z�� �k�i�h�j�l�b�\�g�h�_ �h�j�b�_�g�l�b�j�h�\�Z�g�b�_�� 
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �\�u�[�h�j�� 

Abstract: This article talks about new ways in pedagogical work to foster responsibility and 
independence of students in higher educational institutions and their effectiveness. 

Key words: Ways, physical culture, orienteering, independence, choice. 
�N�b�a�b�q�_�k�d�Z�y �d�m�e�v�l�m�j�Z�� �d�Z�d �b �^�j�m�]�b�_ �g�Z�m�d�b�� �j�Z�a�\�b�\�Z�_�l�k�y �k �d�Z�`�^�u�f �^�g�z�f�� �J�Z�a�j�Z�[�Z�l�u�\�Z�x�l�k�y 

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

�G�Z�q�b�g�Z�l�v �`�_ �i�_�j�_�j�Z�[�Z�l�u�\�Z�l�v �k�l�Z�j�m�x �m�q�_�[�g�m�x �i�j�h�]�j�Z�f�f�m �f�h�`�g�h �k �b�a�f�_�g�_�g�b�y �k�l�j�m�d�l�m�j�u 
�n�b�a�b�q�_�k�d�b�o �m�i�j�Z� �̀g�_�g�b�c�� �I�_�j�\�u�f �m�i�j�Z� �̀g�_�g�b�_�f �h�[�u�q�g�h �y�\�e�y�_�l�k�y �[�_�]�� �g�h �g�_ �\�k�_�f �k�l�m�^�_�g�l�Z�f 
�h�g �g�m�`�_�g�� �?�k�e�b �\ �h�[�m�q�Z�x�s�_�c�k�y �]�j�m�i�i�_ �_�k�l�v �e�b�p�Z �m �d�h�l�h�j�u�c �i�j�b�k�m�l�k�l�\�m�x�l �[�h�e�_�a�g�b 
�k�_�j�^�_�q�g�h - �k�h�k�m�^�b�k�l�h�c �k�b�k�l�_�f�u�� �^�u�o�Z�l�_�e�v�g�h�c �b �i�b�s�_�\�Z�j�b�l�_�e�v�g�h�c�� �[�_�] �d�Z�l�_�]�h�j�b�q�_�k�d�b 
�^�h�e�`�_�g �[�u�l�v �a�Z�i�j�_�s�z�g�� �g�_ �l�h �q�l�h �g�_ �j�_�d�h�f�_�g�^�h�\�Z�g�� �;�_�] �f�h�`�g�h �a�Z�f�_�g�b�l�v �a�Z�g�y�l�b�y�f�b �k�h 
�k�d�Z�d�Z�e�d�h�c�� �c�h�]�h�c�� �a�Z�g�y�l�b�y�f�b �\ �l�j�_�g�Z�`�z�j�Z�o �i�h �l�b�i�m �w�e�e�b�i�k�Z �b �\�_�e�h�l�j�_�g�Z�`�z�j�Z�� �L�Z�d �`�_ 
�h�l�e�b�q�g�h�c �a�Z�f�_�g�h�c �f�h�`�_�l �i�h�k�e�m�`�b�l�v �k�d�Z�g�^�b�g�Z�\�k�d�Z�y �o�h�^�v�[�Z – �\�b� ̂�n�b�a�b�q�_�k�d�h�c �Z�d�l�b�\�g�h�k�l�b �\ 
�d�h�l�h�j�h�c �b�k�i�h�e�v�a�m�x�l�k�y �h�i�j�_�^�_�e�_�g�g�Z�y �f�_�l�h�^�b�d�Z �a�Z�g�y�l�b�y �b �l�_�o�g�b�d�Z �o�h�^�v�[�u �i�j�b �i�h�f�h�s�b 
�k�i�_�p�b�Z�e�v�g�h �j�Z�a�j�Z�[�h�l�Z�g�g�u�o �i�Z�e�h�d�� �W�l�h�l �\�b� ̂ �o�h�^�v�[�u �w�n�n�_�d�l�b�\�g�_�_ �h�[�u�q�g�h�c �o�h�^�v�[�u�� 
�©�I�h�k�d�h�e�v�d�m �i�j�b �k�d�Z�g�^�b�g�Z�\�k�d�h�c �o�h�^�v�[�_ �j�Z�[�h�l�Z�_�l �h�^�g�h�\�j�_�f�_�g�g�h �\�_�j�o�g�y�y �b �g�b�`�g�y�y �q�Z�k�l�b 
�l�_�e�Z�� �l�h �h�g�Z �f�h�`�_�l �k�`�b�]�Z�l�v �\ 1,5 �j�Z�a�Z �[�h�e�v�r�_ �w�g�_�j�]�b�b�� �q�_�f �h�[�u�q�g�Z�y �o�h�^�v�[�Z���ª [3, c. 127] 

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

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

�x �K �\�u�^�h�o�h�f�� �m�k�b�e�b�_�f �f�u�r�p �k�i�b�g�u �b �^�_�e�v�l �h�l�l�Z�e�d�b�\�Z�c�l�_�k�v �e�h�d�l�y�f�b �h�l �i�h�e�Z�� 
�i�h�^�g�b�f�Z�y �l�_�e�h ���l�Z�a �b �l�m�e�h�\�b�s�_�� �h�l �i�h�e�Z�� �< �\�_�j�o�g�_�c �l�h�q�d�_ �a�Z�^�_�j� �̀b�l�_�k�v �g�Z 1 - 2 �k�_�d�m�g�^�u�� 

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

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

1. �K�i�h�j�l�b�\�g�h�_ �h�j�b�_�g�l�b�j�h�\�Z�g�b�_ 
�H�j�b�_�g�l�b�j�h�\�Z�g�b�_ – �\�b� ̂ �k�i�h�j�l�Z�� �\ �d�h�l�h�j�h�f �k�i�h�j�l�k�f�_�g �i�j�h�o�h�^�b�l �q�_�j�_�a �g�_�k�d�h�e�v�d�h 

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

1) �h�j�b�_�g�l�b�j�h�\�Z�g�b�_ �\ �a�Z�^�Z�g�g�h�f �g�Z�i�j�Z�\�e�_�g�b�b�� 
2) �h�j�b�_�g�l�b�j�h�\�Z�g�b�_ �i�h �\�u�[�h�j�m; 
3) �h�j�b�_�g�l�b�j�h�\�Z�g�b�_ �g�Z �f�Z�j�d�b�j�h�\�Z�g�g�h�c �l�j�Z�k�k�_; 
4) �h�j�b�_�g�l�b�j�h�\�Z�g�b�_ �i�h �l�j�h�i�Z�f�� 
5) �j�h�]�_�c�g�� » [4, �k�� 16] 
�B�l�Z�d�� �h�j�b�_�g�l�b�j�h�\�Z�g�b�_ �\ �a�Z�^�Z�g�g�h�f �g�Z�i�j�Z�\�e�_�g�b�b �h�a�g�Z�q�Z�_�l �i�j�h�o�h� �̀^�_�g�b�_ �\ �a�Z�^�Z�g�g�h�f 

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

2. �R�Z�o�f�Z�l�u�� 
�R�Z�o�f�Z�l�u �h�l�g�h�k�y�l�k�y �d �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�f �\�b�^�Z�f �k�i�h�j�l�Z �b �y�\�e�y�x�l�k�y �i�h�e�g�h�p�_�g�g�u�f�� 

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

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

�x �K�m�s�_�k�l�\�m�x�l �h�n�b�p�b�Z�e�v�g�u�_ �I�j�Z�\�b�e�Z �\�b�^�Z �k�i�h�j�l�Z �©�R�Z�o�f�Z�l�u�ª �^�_�c�k�l�\�m�x�s�b�_ �\ 
�g�Z�k�l�h�y�s�_�_ �\�j�_�f�y�� �m�l�\�_�j�`�^�_�g�g�u�_ �i�j�b�d�Z�a�h�f �‹  1093 �F�b�g�k�i�h�j�l�Z �J�h�k�k�b�b �h�l 30 �^�_�d�Z�[�j�y 2014 
�]�h�^�Z�� 

�x �< �r�Z�o�f�Z�l�Z�o �\�\�_�^�_�g�Z �k�b�k�l�_�f�Z �b�g�^�b�\�b�^�m�Z�e�v�g�u�o �d�h�w�n�n�b�p�b�_�g�l�h�\ �W�E�H ���j�_�c�l�b�g�]���� �k 
�i�h�f�h�s�v�x �d�h�l�h�j�h�c �h�[�t�_�d�l�b�\�g�h �b�a�f�_�j�y�x�l�k�y �^�h�k�l�b�`�_�g�b�y �k�i�h�j�l�k�f�_�g�Z���ª [1, �k�� 5] 

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

�j�Z�a�^�_�e�y�x�l �g�Z �l�j�b �^�b�k�p�b�i�e�b�g�u ���\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �b�k�i�h�e�v�a�m�_�f�h�]�h �h�j�m� �̀b�y���� �n�_�o�l�h�\�Z�g�b�_ �g�Z 
�j�Z�i�b�j�Z�o�� �g�Z �k�Z�[�e�y�o �b �g�Z �r�i�Z�]�Z�o�� �K�i�h�j�l�b�\�g�h�_ �n�_�o�l�h�\�Z�g�b�_ — �w�l�h �_�^�b�g�h�[�h�j�k�l�\�h�� �i�h�w�l�h�f�m �\ 
�g�z�f �j�Z�a�\�b�\�Z�_�l�k�y �k�j�Z�a�m �l�j�b �g�Z�i�j�Z�\�e�_�g�b�y�� �n�b�a�b�q�_�k�d�Z�y �i�h�^�]�h�l�h�\�d�Z�� �l�Z�d�l�b�d�Z �\�_�^�_�g�b�y �[�h�y �b 
�i�k�b�o�h�e�h�]�b�y�� �:  �_�s�z �w�l�h �i�j�h�k�l�h �d�j�Z�k�b�\�u�c �b �^�b�g�Z�f�b�q�g�u�c �\�b� ̂ �k�i�h�j�l�Z�� �]�^�_ �l�j�_�g�b�j�h�\�d�b 
�i�j�h�o�h�^�y�l �j�Z�a�g�h�h�[�j�Z�a�g�h �b �b�g�l�_�j�_�k�g�h�� �N�_�o�l�h�\�Z�g�b�_ �\�d�e�x�q�Z�x�l �\ �l�j�h�c�d�m �k�Z�f�u�o 
�b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o �\�b�^�h�\ �k�i�h�j�l�Z�� �]�^�_ �i�h�f�b�f�h �n�b�a�b�q�_�k�d�h�c �i�h�^�]�h�l�h�\�d�b �b �\�h�e�_�\�u�o �d�Z�q�_�k�l�\ 
�g�m� �̀g�u �b �k�l�j�Z�l�_�]�b�q�_�k�d�b�_ �g�Z�\�u�d�b�� �I�k�b�o�h�e�h�]�b�y �\ �[�h�x �b�]�j�Z�_�l �h�^�g�m �b�a �h�k�g�h�\�g�u�o �j�h�e�_�c�� �g�m�`�g�h 
�m�f�_�l�v �[�u�k�l�j�h �k�h�[�j�Z�l�v�k�y �\ �k�e�m�q�Z�_ �g�_�m�^�Z�q�b �b�e�b �i�k�b�o�h�e�h�]�b�q�_�k�d�b �i�h�^�Z�\�b�l�v �k�\�h�_�]�h �k�h�i�_�j�g�b�d�Z�� 
�I�h�w�l�h�f�m �k�i�h�j�l�k�f�_�g�m �g�m�`�g�h �g�Z�m�q�b�l�v�k�y �k�i�j�Z�\�e�y�l�v�k�y �k �k�h�[�k�l�\�_�g�g�u�f �\�h�e�g�_�g�b�_�f �b 
�g�_�m�\�_�j�_�g�g�h�k�l�v�x �\�h �\�j�_�f�y �[�h�y�� �;�u�\�Z�_�l�� �q�l�h�� �l�j�_�g�b�j�m�y�k�v �\ �a�Z�e�_�� �\�u �i�h�d�Z�a�u�\�Z�_�l�_ �o�h�j�h�r�b�_ 
�j�_�a�m�e�v�l�Z�l�u�� �g�h �g�Z �k�h�j�_�\�g�h�\�Z�g�b�y�o �a�Z�`�b�f�Z�_�l�_�k�v �b �\�u�k�l�m�i�Z�_�l�_ �o�m�`�_�� �q�_�f �f�h�]�e�b �[�u�� �I�h�w�l�h�f�m �\ 
�n�_�o�l�h�\�Z�g�b�b �\�Z�`�g�Z �i�k�b�o�h�e�h�]�b�q�_�k�d�Z�y �i�h�^�]�h�l�h�\�d�Z�� �N�_�o�l�h�\�Z�g�b�_ — �w�l�h �g�_ �[�_�a�^�m�f�g�h�_ �\�e�Z�^�_�g�b�_ 
�h�j�m� �̀b�_�f�� �I�h�[�_�^�Z �g�_�\�h�a�f�h� �̀g�Z �[�_�a �l�Z�d�l�b�d�b �\�_�^�_�g�b�y �[�h�y�� �g�m� �̀g�h �m�f�_�l�v �[�u�k�l�j�h �Z�g�Z�e�b�a�b�j�h�\�Z�l�v 
�k�b�l�m�Z�p�b�x �b �i�j�b�g�b�f�Z�l�v �j�_�r�_�g�b�_ �a�Z �^�h�e�b �k�_�d�m�g�^�u�� �L�Z�d �`�_ �n�_�o�l�h�\�Z�g�b�_ �m�q�b�l �h�i�j�_�^�_�e�_�g�g�h�c 
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�< �a�Z�d�e�x�q�_�g�b�b �o�h�l�_�e�h�k�v �[�u �k�d�Z�a�Z�l�v�� �q�l�h �k�_�d�p�b�h�g�g�h�_ �i�j�h�\�_�^�_�g�b�_ �a�Z�g�y�l�b�c �i�h �i�j�_�^�f�_�l�m 
�n�b�a�b�q�_�k�d�h�c �d�m�e�v�l�m�j�u �[�h�e�_�_ �w�n�n�_�d�l�b�\�g�h�_�� �g�h �w�n�n�_�d�l�b�\�g�h�k�l�v �a�Z�\�b�k�b�l �h�l �k�Z�f�h�]�h 
�h�[�m�q�Z�x�s�_�]�h�k�y�� �_�k�e�b �m �k�l�m�^�_�g�l�Z �g�_ �[�m�^�_�l �^�h�e�`�g�h�]�h �b�g�l�_�j�_�k�Z �b �f�h�l�b�\�Z�p�b�b �l�h �^�Z�g�g�Z�y 
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�I�:�G�>�?�F�B�Y COVID - 19 �B �N�B�A�B�Q�?�K�D�:�Y �I�H�>�=�H�L�H�<�D�:  
�K�L�M�>�?�G�L�H�< �L�?�O�G�B�Q�?�K�D�H�=�H �<�M�A�: 

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

�i�Z�g�^�_�f�b�b COVID - 19 �g�Z �n�b�a�b�q�_�k�d�m�x �Z�d�l�b�\�g�h�k�l�v �e�x�^�_�c�� �h�[�h�a�g�Z�q�_�g�u �h�]�j�Z�g�b�q�b�l�_�e�v�g�u�_ 
�f�_�j�u�� �>�Z�g�u �i�j�Z�d�l�b�q�_�k�d�b�_ �j�_�d�h�f�_�g�^�Z�p�b�b �i�h �h�j�]�Z�g�b�a�Z�p�b�b �b �i�j�h�\�_�^�_�g�b�x �^�h�f�Z�r�g�b�o 
�l�j�_�g�b�j�h�\�h�d�� �\�h�k�i�h�e�v�a�h�\�Z�\�r�b�k�v �i�h�f�h�s�v�x �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c��  

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

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

�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�f �\�b�j�m�k�Z covid - 19, �g�_�h�[�o�h�^�b�f�h �[�u�e�h �b�a�[�_�]�Z�l�v �k�d�h�i�e�_�g�b�y �e�x�^�_�c �b�e�b �\�h�\�k�_ 
�h�k�l�Z�\�Z�l�v�k�y �^�h�f�Z�� �;�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �i�j�_�^�i�j�b�y�l�b�c�� �a�Z�\�h�^�h�\�� �k�Z�e�h�g�h�\�� �k�i�h�j�l�b�\�g�u�o �a�Z�e�h�\�� 
�r�d�h�e �b �m�g�b�\�_�j�k�b�l�_�l�h�\ �i�j�b�r�e�h�k�v �a�Z�d�j�u�l�v�� �>�Z�g�g�u�c �\�b�j�m�k �a�Z�k�l�Z�\�b�e�Z �g�Z�k �h�l�d�Z�a�Z�l�v�k�y �h�l 
�g�Z�r�_�]�h �i�j�b�\�u�q�g�h�]�h �h�[�j�Z�a�Z � �̀b�a�g�b�� �a�Z�]�g�Z�e �g�Z�k �\ � �̀z�k�l�d�b�_ �j�Z�f�d�b�� �q�l�h �h�]�j�Z�g�b�q�b�\�Z�_�l �g�Z�r�m 
�\�h�a�f�h� �̀g�h�k�l�v �a�Z�g�b�f�Z�l�v�k�y �k�i�h�j�l�h�f�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�i�k�b�o�b�q�_�k�d�h�f �j�Z�a�\�b�l�b�b�� �]�e�Z�k�b�l�� �q�l�h �k�e�h�\�h�� �q�l�_�g�b�_�� �i�b�k�v�f�h �n�h�j�f�b�j�m�x�l �k�h�p�b�h�d�m�e�v�l�m�j�g�h�_ 
�j�Z�a�\�b�l�b�_ �j�_�[�z�g�d�Z�� �_�]�h �]�e�m�[�b�g�g�h�_ �f�b�j�h�\�h�a�a�j�_�g�b�_ [7]. �?�k�e�b �`�_ �k�e�m�q�Z�_�l�k�y�� �l�Z�d �g�Z�a�u�\�Z�_�f�u�c 
�E���K�� �<�u�]�h�l�k�d�b�f �j�Z�k�i�Z�^ �\�u�k�r�b�o �i�k�b�o�b�q�_�k�d�b�o �n�m�g�d�p�b�c�� �l�h �w�l�h �g�_�i�j�_�f�_�g�g�h �\�e�_�q�z�l �a�Z �k�h�[�h�c 
�j�_�q�_�\�h�_ �j�Z�k�k�l�j�h�c�k�l�\�h �b�e�b �i�Z�l�h�e�h�]�b�x [3]. 

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

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

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

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

�< �^�h�h�i�_�j�Z�p�b�h�g�g�u�c �i�_�j�b�h�^ �j�_�[�_�g�d�h�f �^�h�e�`�g�Z �[�u�l�v �h�k�\�h�_�g�Z �k�i�h�k�h�[�g�h�k�l�v 
�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �a�\�m�d�b �j�h�^�g�h�]�h �y�a�u�d�Z�� �W�l�Z �j�Z�[�h�l�Z �^�h�e� �̀g�Z �\�d�e�x�q�Z�l�v�� 1) �\�u�^�_�e�_�g�b�_ �a�\�m�d�h�\ 
�b�a �j�y�^�Z �b�a�h�e�b�j�h�\�Z�g�g�u�o�� 2) �m�f�_�g�b�_ �h�i�j�_�^�_�e�y�l�v �g�Z�e�b�q�b�_ �b�a�m�q�Z�_�f�h�]�h �a�\�m�d�Z �\ �k�e�h�\�_�� 3) 
�h�i�j�_�^�_�e�_�g�b�_ �f�_�k�l�Z �a�\�m�d�Z �\ �k�e�h�\�_�� 4) �j�Z�a�e�b�q�_�g�b�_ �a�\�m�d�h�\ ���b�k�d�Z�`�z�g�g�u�_�� �g�h�k�h�\�u�_�� �j�h�l�h�\�u�_�� 
�b�k�d�Z�`�z�g�g�u�_���� 5) �h�i�j�_�^�_�e�_�g�b�_ �i�j�Z�\�b�e�v�g�h�k�l�b �i�j�h�b�a�g�h�r�_�g�b�y �b�a�m�q�Z�_�f�h�]�h �a�\�m�d�Z �\ �k�e�h�\�Z�o [6]. 

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

�I�j�b �a�g�Z�d�h�f�k�l�\�_ �k �b�a�h�e�b�j�h�\�Z�g�g�u�f�b �a�\�m�d�Z�f�b�� �b�k�i�h�e�v�a�m�x�l�k�y �d�h�g�d�j�_�l�g�u�_ �h�[�j�Z�a�u�� 
�g�Z�i�j�b�f�_�j�� �i�h�_�a�^ �]�m�^�b�l�� �m - �m - �m�� �r�Z�j�b�d �k�^�m�\�Z�_�l�k�y�� �k - �k - �k�� �i�q�_�e�Z �i�h�_�l�� �a - �a - �a �b �l���^�� �I�h�k�e�_ 
�q�l�h�[�u �h�i�h�a�g�Z�l�v �w�l�b �a�\�m�d�b�� �a�Z�^�Z�x�l�k�y �g�Z�\�h�^�y�s�b�_ �\�h�i�j�h�k�u�� �©�D�l�h �i�h�_�l�� �a - �a - �a�"�ª�� �©�Q�l�h �]�m�^�b�l�� �m 
- �m - �m�ª�� �I�h�k�e�_�^�m�x�s�b�_ �\�h�i�j�h�k�u �a�\�m�q�Z�l �l�Z�d�� �©�D�Z�d �]�m�^�b�l �i�h�_�a�^�"�ª�� �©�D�Z�d �i�h�_�l �d�h�f�Z�j�"�ª�� �I�h 
�h�d�h�g�q�Z�g�b�x�� �j�_�[�_�g�h�d �^�h�e�`�_�g �m�a�g�Z�l�v�� �d�h�f�m �i�h�^�j�Z�`�Z�_�l �e�h�]�h�i�_�^�� �l�h�e�v�d�h �i�h �h�^�g�h�f�m 
�b�a�h�e�b�j�h�\�Z�g�g�h�f�m �a�\�m�d�m [2]. 

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

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

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

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

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

�N�b�e�b�q�_�\�Z �L���;�� �b �Q�_�\�_�e�_�\�Z �G���:�� �]�h�\�h�j�y�l �h �l�h�f�� �q�l�h �^�e�y �[�e�Z�]�h�i�j�b�y�l�g�h�]�h �j�_�a�m�e�v�l�Z�l�Z �j�Z�[�h�l�u 
�i�h �j�Z�a�\�b�l�b�x �n�h�g�_�f�Z�l�b�q�_�k�d�h�]�h �\�h�k�i�j�b�y�l�b�y�� �k �i�_�j�\�u�o �^�g�_�c �d�h�j�j�_�d�p�b�h�g�g�h�c �j�Z�[�h�l�u �f�h� �̀g�h 
�^�h�k�l�b�q�v �\ �l�h�f �k�e�m�q�Z�_�� �_�k�e�b �a�Z�g�y�l�b�y �i�j�h�\�h�^�y�l�k�y �\ �b�]�j�h�\�h�c �n�h�j�f�_ �d�Z�d �n�j�h�g�l�Z�e�v�g�h�� �l�Z�d �b 
�b�g�^�b�\�b�^�m�Z�e�v�g�h [9, c.214]. �<�k�y �e�h�]�h�i�_�^�b�q�_�k�d�Z�y �j�Z�[�h�l�Z �m�k�e�h�\�g�h �^�_�e�b�l�k�y �g�Z �r�_�k�l�v �w�l�Z�i�h�\�� 1 
�w�l�Z�i – �M�a�g�Z�\�Z�g�b�_ �g�_�j�_�q�_�\�u�o �a�\�m�d�h�\�� 2 �w�l�Z�i – �J�Z�a�e�b�q�_�g�b�_ �\�u�k�h�l�u�� �k�b�e�u�� �l�_�f�[�j�Z �]�h�e�h�k�Z �g�Z 
�f�Z�l�_�j�b�Z�e�_ �h�^�b�g�Z�d�h�\�u�o �a�\�m�d�h�\�� �k�h�q�_�l�Z�g�b�c �k�e�h�\ �b �n�j�Z�a�� 3 �w�l�Z�i – �J�Z�a�e�b�q�_�g�b�_ �k�e�h�\�� �[�e�b�a�d�b�o �i�h 
�a�\�m�d�h�\�h�f�m �k�h�k�l�Z�\�m�� 4 �w�l�Z�i – �>�b�n�n�_�j�_�g�p�b�Z�p�b�y �k�e�h�]�h�\�� 5 �w�l�Z�i – �>�b�n�n�_�j�_�g�p�b�Z�p�b�y �n�h�g�_�f�� 6 
�w�l�Z�i – �J�Z�a�\�b�l�b�_ �g�Z�\�u�d�h�\ �w�e�_�f�_�g�l�Z�j�g�h�]�h �a�\�m�d�h�\�h�]�h �Z�g�Z�e�b�a�Z��  

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

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

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

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

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

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�J�_�q�v�� �^�_�l�b �k �g�Z�j�m�r�_�g�b�y�f�b �j�_�q�b�� �j�h�^�b�l�_�e�b�� �i�j�h�n�b�e�Z�d�l�b�d�Z �g�Z�j�m�r�_�g�b�c �j�_�q�b�� 

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

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

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

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

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

 - �;�u�\�Z�_�l�� �q�l�h �f�Z�e�_�g�v�d�b�_ �^�_�l�b �i�e�h�o�h �_�^�y�l�� �h�l�d�Z�a�u�\�Z�x�l�k�y �h�l �i�j�h�^�m�d�l�h�\�� �d�h�l�h�j�u�_ 
�g�_�h�[�o�h�^�b�f�h �o�h�j�h�r�h �i�_�j�_�`�_�\�u�\�Z�l�v ���f�h�j�d�h�\�v�� �h�j�_�o�b�� �y�[�e�h�d�b �b �l�� �^���� �B �j�h�^�b�l�_�e�b�� �h�[�e�_�]�q�Z�x�l 
�k�_�[�_ �a�Z�^�Z�q�m �\ �d�h�j�f�e�_�g�b�b - �g�Z�l�b�j�Z�x�l �g�Z �l�_�j�d�_ �b �b�a�f�_�e�v�q�Z�x�l �g�_�d�h�l�h�j�u�_ �i�j�h�^�m�d�l�u�� �Q�Z�k�l�h 
�©�i�e�h�o�h�c �Z�i�i�_�l�b�l�ª �\�u�a�\�Z�g �k�e�Z�[�h�k�l�v�x �f�u�r�p �j�_�q�_�\�h�]�h �Z�i�i�Z�j�Z�l�Z�� �q�l�h�� �\ �k�\�h�x �h�q�_�j�_�^�v�� 
�h�l�j�b�p�Z�l�_�e�v�g�h �k�d�Z�a�u�\�Z�_�l�k�y �g�Z �n�h�j�f�b�j�h�\�Z�g�b�b �a�\�m�d�h�\�h�]�h �i�j�h�b�a�g�h�r�_�g�b�y�� �I�h�w�l�h�f�m �j�_�[�_�g�h�d 
�^�h�e�`�_�g �g�Z�m�q�b�l�v�k�y �`�_�\�Z�l�v �l�\�_�j�^�m�x �i�b�s�m [5; 6]; 

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

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

 - �<�Z�`�g�h�� �g�_ �l�h�e�v�d�h �d�Z�d �f�h�`�g�h �q�Z�s�_ �j�Z�a�]�h�\�Z�j�b�\�Z�l�v �k �j�_�[�_�g�d�h�f�� �g�h �b �\�u�k�e�m�r�b�\�Z�l�v �_�]�h 
�\�g�b�f�Z�l�_�e�v�g�h�� �g�_ �i�_�j�_�[�b�\�Z�l�v�� �]�h�\�h�j�b�l�v �q�_�l�d�h�� �g�_�l�h�j�h�i�e�b�\�h�� �i�h�g�y�l�g�h �^�e�y �j�_�[�_�g�d�Z�� �G�m�`�g�h �g�_ 
�l�h�e�v�d�h �\�g�b�f�Z�l�_�e�v�g�h �k�e�m�r�Z�l�v �j�_�[�_�g�d�Z�� �g�h �b �i�h�[�m�`�^�Z�l�v �_�]�h �]�h�\�h�j�b�l�v�� �j�Z�a�\�b�\�Z�l�v 
�]�j�Z�f�f�Z�l�b�q�_�k�d�m�x �k�l�j�m�d�l�m�j�m�� �m�e�m�q�r�Z�l�v �y�a�u�d�h�\�u�_ �b�a�f�_�g�_�g�b�y �b �h�[�h�]�Z�s�Z�l�v �k�e�h�\�Z�j�g�u�c �a�Z�i�Z�k 
�j�_�[�_�g�d�Z [4]; 

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

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

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

 - �:�d�l�b�\�g�_�_ �k�i�h�k�h�[�k�l�\�m�c�l�_ �g�Z�d�h�i�e�_�g�b�x �k�e�h�\�Z�j�g�h�]�h �a�Z�i�Z�k�Z �^�_�l�_�c�� �I�j�b�\�e�_�d�Z�c�l�_ �\�g�b�f�Z�g�b�_ 
�^�_�l�_�c �d �h�d�j�m�`�Z�x�s�_�f�m �f�b�j�m�� �g�Z�[�e�x�^�Z�c�l�_ �`�b�\�m�x �i�j�b�j�h�^�m�� �h�[�]�h�\�Z�j�b�\�Z�c�l�_ �k �j�_�[�_�g�d�h�f �\�k�_�� 
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�q�l�h �h�g �\�b�^�b�l�� �H�[�j�Z�s�Z�c�l�_ �\�g�b�f�Z�g�b�_ �g�Z �h�d�j�m�`�Z�x�s�b�_ �i�j�_�^�f�_�l�u�� �g�Z�a�u�\�Z�c�l�_ �b�o�� 
�j�Z�k�k�d�Z�a�u�\�Z�c�l�_ �h�[ �b�o �g�Z�a�g�Z�q�_�g�b�b�� �h �i�j�h�b�k�o�h� �̀^�_�g�b�b �w�l�b�o �i�j�_�^�f�_�l�h�\ [2]. 

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

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

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

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

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

�<�i�_�j�\�u�_ �\�h�i�j�h�k �i�j�b�f�_�g�_�g�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c �\ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�f 
�m�i�j�Z�\�e�_�g�b�b �k �Z�d�p�_�g�l�h�f �g�Z �b�o �\�u�k�h�d�m�x �a�g�Z�q�b�f�h�k�l�v �[�u�e �a�Z�l�j�h�g�m�l �\ �I�h�k�l�Z�g�h�\�e�_�g�b�b 
�I�j�Z�\�b�l�_�e�v�k�l�\�Z �J�N �h�l 28.01.2002 �‹����  �©�H �n�_�^�_�j�Z�e�v�g�h�c �p�_�e�_�\�h�c �i�j�h�]�j�Z�f�f�_ �©�W�e�_�d�l�j�h�g�g�Z�y 
�J�h�k�k�b�y (2002 - 2010 �]�h�^�u���ª [1], �h�^�g�Z�d�h �k�Z�f �i�j�h�p�_�k�k �i�j�b�f�_�g�_�g�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o 
�l�_�o�g�h�e�h�]�b�c �b �b�o �l�_�k�g�h�c �b�g�l�_�]�j�Z�p�b�b �k �k�b�k�l�_�f�h�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y �[�u�e �k�e�Z�[�h 
�j�_�]�e�Z�f�_�g�l�b�j�h�\�Z�g�� �d�Z�d �g�Z �i�j�Z�\�h�\�h�f�� �l�Z�d �b �g�Z �f�Z�l�_�j�b�Z�e�v�g�h - �l�_�o�g�b�q�_�k�d�h�f �m�j�h�\�g�_��  

�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�b�f �a�Z�d�h�g�h�f�� �[�_�a �k�h�[�e�x�^�_�g�b�y �i�h�e�h� �̀_�g�b�c �d�h�l�h�j�h�]�h 
�b�g�n�h�j�f�Z�l�b�a�Z�p�b�y �g�_ �i�j�_�^�k�l�Z�\�e�y�_�l�k�y �\�h�a�f�h�`�g�h�c�� �y�\�e�y�_�l�k�y �N�_�^�_�j�Z�e�v�g�u�c �a�Z�d�h�g �h�l 27 �b�x�e�y 
2006 �]�� �‹  149 - �N�A �©�H�[ �b�g�n�h�j�f�Z�p�b�b�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�y�o �b �h �a�Z�s�b�l�_ 
�b�g�n�h�j�f�Z�p�b�b�ª [2]. �< �i�h�e�g�h�c �f�_�j�_ �i�h�g�y�l�b�_ �©�b�g�n�h�j�f�Z�p�b�h�g�g�u�_ �l�_�o�g�h�e�h�]�b�b�ª �j�Z�k�d�j�u�\�Z�_�l�k�y 
�b�f�_�g�g�h �\ �w�l�h�f �n�_�^�_�j�Z�e�v�g�h�f �a�Z�d�h�g�_�� �K�h�]�e�Z�k�g�h �N�A �‹������  - �N�A �i�h� ̂ �b�g�n�h�j�f�Z�p�b�h�g�g�u�f�b 
�l�_�o�g�h�e�h�]�b�y�f�b �i�j�b�g�y�l�h �i�h�g�b�f�Z�l�v �i�j�h�p�_�k�k�u�� �f�_�l�h�^�u �i�h�b�k�d�Z�� �k�[�h�j�Z�� �o�j�Z�g�_�g�b�y�� �h�[�j�Z�[�h�l�d�b�� 
�i�j�_�^�h�k�l�Z�\�e�_�g�b�y�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �b�g�n�h�j�f�Z�p�b�b �b �k�i�h�k�h�[�u �h�k�m�s�_�k�l�\�e�_�g�b�y �l�Z�d�b�o �i�j�h�p�_�k�k�h�\ 
�b �f�_�l�h�^�h�\�� �A�Z�d�h�g �j�_�]�m�e�b�j�m�_�l �h�l�g�h�r�_�g�b�y�� �k�\�y�a�Z�g�g�u�_ �k �h�k�m�s�_�k�l�\�e�_�g�b�_ �i�j�Z�\�Z �g�Z �i�h�b�k�d�� 
�i�h�e�m�q�_�g�b�_�� �i�_�j�_�^�Z�q�m�� �i�j�h�b�a�\�h�^�k�l�\�h �b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �b�g�n�h�j�f�Z�p�b�b�� �i�j�b�f�_�g�_�g�b�_�f 
�b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c�� �h�[�_�k�i�_�q�_�g�b�_�f �a�Z�s�b�l�u �b�g�n�h�j�f�Z�p�b�b�� �K�l�Z�l�v�y 11.1 �N�A �‹������  - 
�N�A �i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l �h�j�]�Z�g�b�a�Z�p�b�x �b �\�_�^�_�g�b�_ �h�j�]�Z�g�Z�f�b �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �\�e�Z�k�l�b 
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�w�e�_�d�l�j�h�g�g�h�]�h �^�h�d�m�f�_�g�l�h�h�[�h�j�h�l�Z �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �m�k�b�e�_�g�g�h�c �d�\�Z�e�b�n�b�d�Z�p�b�h�g�g�h�c 
�w�e�_�d�l�j�h�g�g�h�c �i�h�^�i�b�k�b�� �I�h�e�h�`�_�g�b�y�� �j�_�]�e�Z�f�_�g�l�b�j�m�x�s�b�_ �i�h�j�y�^�h�d �b �i�j�Z�\�b�e�Z �i�j�b�f�_�g�_�g�b�y 
�i�h�^�i�b�k�b �k�h�^�_�j�`�Z�l�k�y �\ �N�A �‹����  - �N�A �h�l 6 �Z�i�j�_�e�y ���������]�� �©�H�[ �w�e�_�d�l�j�h�g�g�h�c �i�h�^�i�b�k�b�ª [3]. 
�I�h�f�b�f�h �i�j�h�q�_�]�h�� �N�_�^�_�j�Z�e�v�g�u�c �a�Z�d�h�g �‹������  - �N�A �k�h�^�_�j� �̀b�l �b�g�n�h�j�f�Z�p�b�x �h 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �k�b�k�l�_�f�Z�o�� �d�h�l�h�j�u�_ �k�h�a�^�Z�x�l�k�y �\ �p�_�e�y�o �j�_�Z�e�b�a�Z�p�b�b 
�i�h�e�g�h�f�h�q�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �h�j�]�Z�g�h�\ �b �h�[�_�k�i�_�q�_�g�b�y �h�[�f�_�g�Z �b�g�n�h�j�f�Z�p�b�_�c �f�_�`�^�m �w�l�b�f�b 
�h�j�]�Z�g�Z�f�b��  

�< �p�_�e�y�o �h�[�j�Z�[�h�l�d�b �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f�b �h�j�]�Z�g�Z�f�b �b�g�n�h�j�f�Z�p�b�b�� �k�h�^�_�j�`�Z�s�_�c�k�y �\ 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �k�b�k�l�_�f�Z�o�� �w�l�b �h�j�]�Z�g�u �^�h�e� �̀g�u �h�[�e�Z�^�Z�l�v �^�h�e�`�g�u�f 
�f�Z�l�_�j�b�Z�e�v�g�h - �l�_�o�g�b�q�_�k�d�b�f �h�[�_�k�i�_�q�_�g�b�_�f�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f �l�j�_�[�h�\�Z�g�b�y�f �N�_�^�_�j�Z�e�v�g�h�]�h 
�a�Z�d�h�g�Z �h�l 27 �^�_�d�Z�[�j�y ���������]�� �‹������  - �N�A �©�H �l�_�o�g�b�q�_�k�d�h�f �j�_�]�m�e�b�j�h�\�Z�g�b�b�ª [4]. �>�Z�g�g�u�c 
�g�h�j�f�Z�l�b�\�g�h - �i�j�Z�\�h�\�h�c �Z�d�l �k�h�^�_�j�`�b�l �\ �k�_�[�_ �l�j�_�[�h�\�Z�g�b�y �d �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f �i�j�h�]�j�Z�f�f�g�h - 
�Z�i�i�Z�j�Z�l�g�h�]�h �d�h�f�i�e�_�d�k�Z �b �k�b�k�l�_�f�� �h�[�_�k�i�_�q�b�\�Z�x�s�b�o �\�g�_�^�j�_�g�b�_ �b�g�n�h�j�f�Z�p�b�h�g�g�u�o 
�l�_�o�g�h�e�h�]�b�c �\ �k�b�k�l�_�f�m �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y��  

�I�h�k�d�h�e�v�d�m �^�_�y�l�_�e�v�g�h�k�l�v �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �h�j�]�Z�g�h�\ �\�h �f�g�h�]�h�f �k�h�i�j�y� �̀_�g�Z �k 
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f �i�_�j�k�h�g�Z�e�v�g�u�o �^�Z�g�g�u�o �g�Z�k�_�e�_�g�b�y�� �l�h �i�j�b�f�_�g�_�g�b�_ �b�g�n�h�j�f�Z�p�b�h�g�g�u�o 
�l�_�o�g�h�e�h�]�b�c �\ �k�b�k�l�_�f�_ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y �^�h�e� �̀g�h �h�k�m�s�_�k�l�\�e�y�l�v�k�y �k �k�h�[�e�x�^�_�g�b�y 
�l�j�_�[�h�\�Z�g�b�c �N�_�^�_�j�Z�e�v�g�h�]�h �a�Z�d�h�g�Z �h�l 27 �b�x�e�y ���������]�� �‹������  - �N�A �©�H �i�_�j�k�h�g�Z�e�v�g�u�o �^�Z�g�g�u�o�ª 
[5]. �=�e�Z�\�g�h�c �p�_�e�v�x �^�Z�g�g�h�]�h �a�Z�d�h�g�Z �y�\�e�y�_�l�k�y �a�Z�s�b�l�Z �i�j�Z�\ �b �k�\�h�[�h�^ �]�j�Z�`�^�Z�g �i�j�b �h�[�j�Z�[�h�l�d�_ 
�b�o �i�_�j�k�h�g�Z�e�v�g�u�o �^�Z�g�g�u�o��  

�>�_�y�l�_�e�v�g�h�k�l�v �h�j�]�Z�g�h�\ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �\�e�Z�k�l�b �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �\ �j�Z�f�d�Z�o 
�b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h �i�h�e�y �h�l�d�j�u�l�Z�� �>�h�k�l�m�i �d �b�g�n�h�j�f�Z�p�b�b �h �^�_�y�l�_�e�v�g�h�k�l�b �h�j�]�Z�g�h�\ 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �\�e�Z�k�l�b �h�l�d�j�u�\�Z�x�l �^�e�y �]�j�Z� �̀^�Z�g �i�h�e�h�`�_�g�b�y �N�_�^�_�j�Z�e�v�g�h�]�h �a�Z�d�h�g�Z �h�l 9 
�n�_�\�j�Z�e�y 2009 �]�h�^�Z �‹��  - �N�A �©�H�[ �h�[�_�k�i�_�q�_�g�b�b �^�h�k�l�m�i�Z �d �b�g�n�h�j�f�Z�p�b�b �h �^�_�y�l�_�e�v�g�h�k�l�b 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �h�j�]�Z�g�h�\ �b �h�j�]�Z�g�h�\ �f�_�k�l�g�h�]�h �k�Z�f�h�m�i�j�Z�\�e�_�g�b�y�ª [6]. �A�Z�q�Z�k�l�m�x �^�h�k�l�m�i �d 
�b�g�n�h�j�f�Z�p�b�b �h�[�_�k�i�_�q�b�\�Z�_�l�k�y �a�Z �k�q�_�l �k�_�l�b �B�g�l�_�j�g�_�l �b �h�n�b�p�b�Z�e�v�g�u�o �k�Z�c�l�h�\ �h�j�]�Z�g�h�\ �\�e�Z�k�l�b�� 
�< �p�_�e�y�o �h�[�_�k�i�_�q�_�g�b�y �^�h�k�l�m�i�Z �d �b�g�n�h�j�f�Z�p�b�b �g�_�h�]�j�Z�g�b�q�_�g�g�h�]�h �d�j�m�]�Z �e�b�p �\ �i�h�f�_�s�_�g�b�y�o 
�h�j�]�Z�g�h�\ �\�e�Z�k�l�b �f�h�]�m�l �h�j�]�Z�g�b�a�h�\�u�\�Z�l�v�k�y �f�_�k�l�Z�� �i�j�_�^�h�k�l�Z�\�e�y�x�s�b�_ �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�f �\ 
�i�h�e�m�q�_�g�b�b �b�g�n�h�j�f�Z�p�b�b �e�b�p�Z�f �^�h�k�l�m�i �\ �k�_�l�v �B�g�l�_�j�g�_�l��  

�I�j�b�f�_�g�_�g�b�_ �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c �j�_�]�e�Z�f�_�g�l�b�j�m�_�l�k�y �l�Z�d�`�_ �N�_�^�_�j�Z�e�v�g�u�f 
�a�Z�d�h�g�h�f �h�l 27 �b�x�e�y 2010 �]�h�^�Z �‹������  - �N�A �©�H�[ �h�j�]�Z�g�b�a�Z�p�b�b �i�j�_�^�h�k�l�Z�\�e�_�g�b�y 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b �f�m�g�b�p�b�i�Z�e�v�g�u�o �m�k�e�m�]�ª�� �>�Z�g�g�u�c �a�Z�d�h�g �y�\�e�y�_�l�k�y �h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�b�f �\ 
�h�[�e�Z�k�l�b �n�h�j�f�b�j�h�\�Z�g�b�y �w�e�_�d�l�j�h�g�g�h�]�h �i�j�Z�\�b�l�_�e�v�k�l�\�Z �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �b �k�h�^�_�j�`�b�l �\ 
�k�_�[�_ �i�j�b�g�p�b�i�u �i�j�_�^�h�k�l�Z�\�e�_�g�b�y �m�k�e�m�]�� �l�j�_�[�h�\�Z�g�b�y �d �i�j�_�^�h�k�l�Z�\�e�_�g�b�x �m�k�e�m�]�� �i�h�e�h�`�_�g�b�y �h�[ 
�Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�u�o �j�_�]�e�Z�f�_�g�l�Z�o�� �i�h�e�h�`�_�g�b�y �h�[ �h�j�]�Z�g�b�a�Z�p�b�b �i�j�_�^�h�k�l�Z�\�e�_�g�b�y 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b �f�m�g�b�p�b�i�Z�e�v�g�u�o �m�k�e�m�] �\ �f�g�h�]�h�n�m�g�d�p�b�h�g�Z�e�v�g�u�o �p�_�g�l�j�Z�o�� �Z �l�Z�d�`�_ �h�[�s�b�_ 
�l�j�_�[�h�\�Z�g�b�y �d �b�k�i�h�e�v�a�h�\�Z�g�b�x �b�g�n�h�j�f�Z�p�b�h�g�g�h - �l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c �i�j�b 
�i�j�_�^�h�k�l�Z�\�e�_�g�b�b �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b �f�m�g�b�p�b�i�Z�e�v�g�u�o �m�k�e�m�]��  

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

�M�d�Z�a �I�j�_�a�b�^�_�g�l�Z �J�N �h�l 7 �f�Z�y ���������]�� �‹������  �©�H�[ �h�k�g�h�\�g�u�o �g�Z�i�j�Z�\�e�_�g�b�y 
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �k�b�k�l�_�f�u �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y�ª [7] �p�_�e�b�d�h�f �b �i�h�e�g�h�k�l�v�x 
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�g�Z�i�j�Z�\�e�_�g �g�Z �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_ �k�b�k�l�_�f�u �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y�� �K�h�]�e�Z�k�g�h �m�d�Z�a�m 
�^�Z�g�g�h�]�h �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �g�_�h�[�o�h�^�b�f�h �^�h�k�l�b�q�v �i�m�l�_�f �k�h�a�^�Z�g�b�y �g�h�\�h�c �f�h�^�_�e�b 
�\�a�Z�b�f�h�k�\�y�a�b �]�h�k�m�^�Z�j�k�l�\�Z �b �]�j�Z� �̀^�Z�g�� �>�Z�g�g�Z�y �f�h�^�_�e�v �i�j�_�^�i�h�e�Z�]�Z�_�l �b�g�l�_�g�k�b�\�g�m�x 
�Z�\�l�h�f�Z�l�b�a�Z�p�b�x �b�g�n�h�j�f�Z�l�b�a�Z�p�b�x �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y�� �M�d�Z�a�h�f �I�j�_�a�b�^�_�g�l�Z 
�i�j�_�^�m�k�f�h�l�j�_�g �i�_�j�_�o�h�^ �d �Z�^�j�_�k�g�h�f�m �\�a�Z�b�f�h�^�_�c�k�l�\�b�x �]�h�k�m�^�Z�j�k�l�\�Z �b �d�h�g�d�j�_�l�g�h�]�h 
�]�j�Z� �̀^�Z�g�b�g�Z�� �Z �l�Z�d�`�_ �i�j�_�^�h�k�l�Z�\�e�_�g�b�_ �m�k�e�m�] �\ �w�e�_�d�l�j�h�g�g�h�f �\�b�^�_��  

�I�h�f�b�f�h �i�j�h�q�_�]�h �k�m�s�_�k�l�\�m�_�l �p�_�e�u�c �j�y� ̂�I�h�e�h�`�_�g�b�c �b �I�j�Z�\�b�e�� �m�a�d�h �j�_�]�e�Z�f�_�g�l�b�j�m�x�s�b�o 
�i�j�h�p�_�k�k �\�g�_�^�j�_�g�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c �\ �^�_�y�l�_�e�v�g�h�k�l�v �h�j�]�Z�g�h�\ �\�e�Z�k�l�b �i�j�b 
�h�k�m�s�_�k�l�\�e�_�g�b�b �b�f�b �k�\�h�b�o �n�m�g�d�p�b�c�� �G�Z �h�k�g�h�\�Z�g�b�b �\�u�r�_�k�d�Z�a�Z�g�g�h�]�h �f�h�`�g�h �k�^�_�e�Z�l�v �\�u�\�h�^ �h 
�l�h�f�� �q�l�h �i�j�b�f�_�g�_�g�b�_ �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c �\ �k�b�k�l�_�f�_ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y 
�b�f�_�_�l �o�h�j�h�r�b�c �i�j�Z�\�h�\�h�c �n�m�g�^�Z�f�_�g�l�� �j�_�]�e�Z�f�_�g�l�b�j�m�x�s�b�c �b �i�h�a�\�h�e�y�x�s�b�c �d�h�g�l�j�h�e�b�j�h�\�Z�l�v 
�[�h�e�v�r�b�g�k�l�\�h �Z�k�i�_�d�l�h�\ �i�j�b�f�_�g�_�g�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c�� �D�e�x�q�_�\�m�x �j�h�e�v �b�]�j�Z�_�l 
�l�Z�d�`�_ �b �l�h�� �q�l�h �i�j�Z�\�h�\�u�_ �Z�d�l�u �J�N �g�_ �l�h�e�v�d�h �j�_�]�e�Z�f�_�g�l�b�j�m�x�l �b �d�h�g�l�j�h�e�b�j�m�x�l �i�j�h�p�_�k�k �\�k�_ 
�[�h�e�_�_ �]�e�m�[�h�d�h�]�h �b �\�k�_�h�[�t�_�f�e�x�s�_�]�h �\�g�_�^�j�_�g�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c�� �g�h �l�Z�d�`�_ �b 
�h�i�j�_�^�_�e�y�x�l �^�Z�e�v�g�_�c�r�b�c �h�j�b�_�g�l�b�j �j�Z�a�\�b�l�b�y �^�Z�g�g�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y �^�_�y�l�_�e�v�g�h�k�l�b��  
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Annotation. The article shows the results of a sociological study on the participation of the 

region's population in emergencies. It is found out how people are informed about the danger of 
different types of disasters. The attitude of respondents to the activities of rescuers is also 
determined. 

Key words. Population, disasters, rescue service, social survey. 
 
People who are in danger are the objects of the activities of the rescue services.  
There is official statistics of people injured in various accidents, natural and man - made 

disasters, which are published on the official websites of the Ministry of Emergency Situations and 
the Ministry of Internal Affairs of Russia. A person in a catastrophic situation is the subject of 
relations with professionals who provide him with assistance. Therefore, there is a scientific interest 
in understanding what proportion of the population was included in extraordinary events. Another 
important issue is the attitude of people towards the activities of the rescue services. To answer 
these questions, I conducted a sociological survey in the city of Maykop of the Republic of Adygea 
in 2019. 

The survey involved 315 respondents. The comparison was carried out among the adult part of 
the territorial community by age groups; 

 - from 18 to 34 years old; 
 - from 35 to 60 years old; 
 - over 60 years old. 
The hypothesis of this local sociological study: the majority of the population is somehow 

involved in emergencies of a natural and manufactured nature; society has high demands on the 
employees of the rescue service, but the population has little understanding of the activities of the 
service. 

The survey showed that more than half of the respondents of all age categories were participants 
or witnesses of emergencies. The middle and older generation were more often participants in 
emergencies. Among them, only 30 % and, accordingly, 31 % did not participate in disasters, 
accidents, accidents, etc. The younger group of respondents showed a result of 43 % , which will 
invariably decrease with increasing age.  

Through the survey, I learned that the population is well aware of the frequency and likelihood 
of certain types of emergencies. The overwhelming majority of the respondents rightly believe that 
the most frequent are possible accidents in road transport (older respondents - 81 % , middle group 
- 97 % , younger respondents - 94 % ). According to official statistics, road accidents are less 
frequent than fires. Recall that the book "Disasters and the State" presents statistics according to 
which a fire breaks out in the country every 5 minutes [1, p. 36]. However, according to the 
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majority of respondents, fire ranks second in the frequency of occurrence of an emergency (older 
respondents - 56 % , middle - aged respondents - 63 % , younger - 75 % ). 

The respondents expressed the same opinion about the frequency of domestic gas explosions, 
placing this type of disaster in third place (results for age groups - 42 % ; 53 % ; 44 % ). This type 
of emergency occurs quite often in reality, but according to the Ministry of Emergency Situations, 
floods occur more often. According to the respondents, floods also occupy a significant place in the 
rating of the frequency of disasters (38 - 44 % ). The high probability of occurrence of earthquakes 
and hurricanes corresponds to the numerical values of the responses (15 - 25 % ). This 
circumstance is explained by the fact that the North Caucasus region is located in an earthquake - 
prone zone, where earthquakes and hurricanes of different strengths regularly occur. Moreover, the 
remoteness from the oceans reduces the probability of a tsunami to 2 - 3 % . In addition, only 2 % 
of respondents believe that one of the most frequent disasters is a volcanic eruption. 

The most serious consequence of accidents and disasters is the loss of life. Awareness of the 
value of human life determines the opinion of respondents about the most dangerous emergencies 
for human life at the time of their occurrence and in aggregate for a certain period (for example, a 
year). The survey showed that in the minds of the population there is no clear idea of disasters the 
ratio of victims in various incidents. 

The question was directed directly at the assessment of the actions of the rescuers: "How do you 
most often assess the actions of the rescue services in case of accidents reported by the media?" The 
results showed a greater difference of opinion across age groups than in the previous questions. 

 

 
Picture 1. 

 
Thus, we found that the majority of the population was in one way or another a participant or a 

direct witness of disasters, and the bulk of the respondents have an adequate understanding of the 
risks to life of various types of disasters, accidents and emergencies. The respondents do not have 
the same opinion about the quality of the activities of the employees of the rescue organizations.  
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�K�Z�e�b�f�h�\�Z �B���F�� 
�k�l�Z�j�r�b�c �i�j�_�i�h�^�Z�\�Z�l�_�e�v  

�d�Z�n�_�^�j�u �b�g�h�k�l�j�Z�g�g�u�o �y�a�u�d�h�\ 
�X�M�j�=�=�I�M�� 

 �]�� �Q�_�e�y�[�b�g�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
 

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

 
�:�g�g�h�l�Z�p�b�y 
�:�g�]�e�b�c�k�d�b�c �b �j�m�k�k�d�b�c �y�a�u�d�b �j�Z�k�k�f�Z�l�j�b�\�Z�x�l �i�j�h�k�l�j�Z�g�k�l�\�h �g�_�w�d�\�b�\�Z�e�_�g�l�g�h�� �J�m�k�k�d�h�_ 

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

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

�\�e�Z�k�l�\�m�_�l �i�j�h�k�l�j�Z�g�k�l�\�h�� �L�_�f �g�_ �f�_�g�_�_�� �k�Z�f�h �k�e�h�\�h �i�j�h�k�l�j�Z�g�k�l�\�h �a�\�m�q�b�l �\ �j�m�k�k�d�h�c �j�_�q�b 
�]�h�j�Z�a�^�h �j�_�`�_�� �q�_�f �\ �Z�g�]�e�b�c�k�d�h�c – space �b�e�b �\�h �n�j�Z�g�p�m�a�k�d�h�c espace. �Y�a�u�d �g�_ �_�k�l�v �g�_�q�l�h 
�Z�[�k�h�e�x�l�g�h �^�Z�g�g�h�_�� �i�h �h�l�g�h�r�_�g�b�x �d �d�h�l�h�j�h�f�m �g�_ �f�h�`�_�l �[�u�l�v �g�b�d�Z�d�b�o �k�l�j�Z�k�l�_�c �>�����k�������@�� 
�L�Z�f�� �]�^�_ �Z�g�]�e�b�q�Z�g�b�g �k�d�Z�`�_�l for lack of space, �j�m�k�k�d�b�c – �a�Z �g�_�^�h�k�l�Z�l�d�h�f �f�_�k�l�Z. �K�h�\�k�_�f 
�g�_�^�Z�\�g�h �g�_�h�[�u�q�g�h �a�\�m�q�Z�e�h �i�h - �j�m�k�k�d�b �k�d�Z�e�v�d�b�j�h�\�Z�g�g�h�_ �b�a �_�\�j�h�i�_�c�k�d�b�o �y�a�u�d�h�\ 
�k�e�h�\�h�k�h�q�_�l�Z�g�b�_ �h�[�s�_�_ �w�d�h�g�h�f�b�q�_�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h. �A�Z�l�h �\ �j�m�k�k�d�h�f �y�a�u�d�_ �_�k�l�v �l�Z�d�b�_ 
�l�j�m�^�g�h �i�_�j�_�\�h�^�b�f�u�_ �g�Z �_�\�j�h�i�_�c�k�d�b�_ �y�a�u�d�b �k�e�h�\�Z�� �d�Z�d �i�j�h�k�l�h�j�� �i�j�b�\�h�e�v�_�� �j�Z�a� �̂h�e�v�_, �^�Z�e�v, 
�m�^�Z�e�v, �r�b�j�v�� �j�Z�a�f�Z�o, �_�k�l�v �k�\�y�a�Z�g�g�u�_ �k �i�j�h�k�l�j�Z�g�k�l�\�h�f �b �k�l�h�e�v �`�_ �l�j�m�^�g�h �i�_�j�_�\�h�^�b�f�u�_ 
�]�e�Z�]�h�e�u�� �g�Z�i�j�b�f�_�j �]�m�e�y�l�v�� �j�Z�a�\�_�j�g�m�l�v�k�y�� �>�Z�`�_ �\ �i�_�j�\�h�f �i�j�b�[�e�b�`�_�g�b�b �h�q�_�\�b�^�g�h�� �q�l�h 
�j�m�k�k�d�b�c �b �Z�g�]�e�b�c�k�d�b�c �y�a�u�d�b �l�j�Z�d�l�m�x�l �i�j�h�k�l�j�Z�g�k�l�\�h �i�h - �j�Z�a�g�h�f�m�>���� c.27]. �G�h �\ �q�_�f �k�m�l�v 
�j�Z�a�e�b�q�b�c�" �<�h�a�f�h�`�g�h�� �\ �l�h�f�� �q�l�h �j�m�k�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h �[�_�k�d�j�Z�c�g�_�_ �b �w�f�h�p�b�h�g�Z�e�v�g�h 
�h�d�j�Z�r�_�g�g�h�_�� �Z �Z�g�]�e�b�c�k�d�h�_ – �h�k�l�j�h�\�g�h�_�� �h�]�j�Z�g�b�q�_�g�g�h�_ �f�h�j�_�f �b �w�f�h�p�b�h�g�Z�e�v�g�h �g�_�c�l�j�Z�e�v�g�h�_? 

�?�k�l�_�k�l�\�_�g�g�h�� �\ �w�l�h�f�� �g�h �k�m�s�_�k�l�\�m�_�l �_�s�_ �h�^�g�h �h�l�e�b�q�b�_�� �g�_ �k�l�h�e�v �a�Z�f�_�l�g�h�_�� �g�h �f�g�h�]�h�_ 
�h�i�j�_�^�_�e�y�x�s�_�_�� �d �l�h�f�m �`�_ �k�\�y�a�Z�g�g�h�_ �k �^�j�m�]�b�f�b�� �[�h�e�_�_ �h�[�s�b�f�b �h�k�h�[�_�g�g�h�k�l�y�f�b �Z�g�]�e�b�c�k�d�h�]�h 
�b �j�m�k�k�d�h�]�h �y�a�u�d�h�\ �b �i�h�w�l�h�f�m �\�Z�`�g�h�_ �^�e�y �i�_�j�_�\�h�^�q�b�d�Z�� �J�m�k�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h – �g�_ �l�h�e�v�d�h 
�[�_�k�d�j�Z�c�g�_�_�� �g�h �b �i�j�_�`�^�_ �\�k�_�]�h �g�_ �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�_�� �g�_ �j�Z�k�q�_�j�q�_�g�g�h�_�� �g�_ �i�_�j�_�]�h�j�h�`�_�g�g�h�_�� 
�_�k�e�b �b �j�Z�k�q�e�_�g�y�_�f�h�_�� �l�h �g�_ �k�l�h�e�v�d�h �y�a�u�d�h�f�� �k�d�h�e�v�d�h �g�Z�m�d�h�c�� �]�_�h�]�j�Z�n�b�_�c�� 
�Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�u�f�b �]�j�Z�g�b�p�Z�f�b�� �< �Z�g�]�e�b�c�k�d�h�f �`�_ �y�a�u�d�_�� �h�l�j�Z� �̀Z�x�s�_�f�� �g�Z �\�a�]�e�y�^ �j�m�k�k�d�h�]�h 
�q�_�e�h�\�_�d�Z�� �l�_�k�g�u�c�� �©�j�Z�k�q�e�_�g�_�g�g�u�c �b �i�_�j�_�]�h�j�h�`�_�g�g�u�c �a�Z�i�Z�^�g�h�_�\�j�h�i�_�c�k�d�b�c �f�b�j�ª�� �g�Z �e�x�[�h�c 
�l�_�d�k�l �d�Z�d �[�u �g�Z�[�j�h�r�_�g�Z �k�_�l�d�Z �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o �d�h�h�j�^�b�g�Z�l�� �m�d�Z�a�Z�l�_�e�_�c�� �m�l�h�q�g�b�l�_�e�_�c�� 
�i�h�j�h�c �i�j�_�^�k�l�Z�\�e�y�x�s�b�o�k�y �g�Z�f �i�j�h�k�l�h �g�_�g�m�`�g�u�f�b – �g�m �a�Z�q�_�f�� �k�h�[�b�j�Z�y�k�v �h�l�^�h�o�g�m�l�v�� 
�Z�f�_�j�b�d�Z�g�_�p �h�[�y�a�Z�l�_�e�v�g�h �k�d�Z�`�_�l I’ ll be going down to Florida? �D �q�_�f�m �\�k�_ �w�l�b up on the fifth 
floor, down in the basement, out in the hallway, up North, upstate, �g�_ �\�k�_�]�^�Z �i�h�g�y�l�g�u�c downtown.  
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�L�Z�f�� �]�^�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�c �d�h�f�i�h�g�_�g�l �y�\�g�h �b�a�[�u�l�h�q�_�g�� �l�j�m�^�g�h�k�l�_�c �\ �i�_�j�_�\�h�^�_ �h�[�u�q�g�h 
�g�_ �\�h�a�g�b�d�Z�_�l – �h�g �i�j�h�k�l�h �k�g�b�f�Z�_�l�k�y �b �\�h�a�g�b�d�Z�_�l �g�h�j�f�Z�e�v�g�Z�y �j�m�k�k�d�Z�y �n�j�Z�a�Z�� �Y �i�h�_�^�m / 
�k�h�[�b�j�Z�x�k�v �\�h �N�e�h�j�b�^�m. �B�g�Z�q�_ �h�[�k�l�h�b�l �^�_�e�h�� �d�h�]�^�Z �i�j�b�k�m�l�k�l�\�m�x�s�b�c �\ �k�e�h�\�_ 
�^�h�i�h�e�g�b�l�_�e�v�g�u�c �k�_�f�Z�g�l�b�q�_�k�d�b�c �w�e�_�f�_�g�l �i�j�b�g�p�b�i�b�Z�e�v�g�h �\�Z�`�_�g�� �d�h�]�^�Z �g�Z �g�_�f �^�_�j�`�b�l�k�y 
�\�_�k�v �]�e�m�[�b�g�g�u�c �k�f�u�k�e �k�d�Z�a�Z�g�g�h�]�h�� �D�Z�d �[�u�l�v�� �k�d�Z�`�_�f�� �k �i�m�r�d�b�g�k�d�b�f�� �B �a�Z�i�b�j�m�_�f �g�Z 
�i�j�h�k�l�h�j�_? �I�j�h�k�l�h�j �a�^�_�k�v �g�_ �l�h�e�v�d�h �i�j�h�k�l�j�Z�g�k�l�\�h �b�e�b �h�l�d�j�u�l�h�_ �f�h�j�_�� �k�d�h�e�v�d�h �k�b�f�\�h�e 
�h�l�k�m�l�k�l�\�b�y �i�h�f�_�o�� �k�b�g�h�g�b�f �©�\�h�e�b�ª�� �\�h�a�f�h�`�g�h�k�l�v �©�i�h�]�m�e�y�l�v�ª �b �^�Z�`�_ �©�j�Z�a�]�m�e�y�l�v�k�y�ª�� �L�h �_�k�l�v 
�\ �i�_�j�_�\�h�^�_, �f�h�`�_�l �[�u�l�v, we shall celebrate in freedom �b�e�b we’ll be feasting without hindrance 
[1,�k.28]. 

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

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

�I�j�b�f�_�j�h�\ �l�Z�d�b�o �a�Z�f�_�g �h�]�j�h�f�g�h�_ �f�g�h�`�_�k�l�\�h�� �<�h �f�g�h�]�b�o �k�e�m�q�Z�y�o �h�g�b �h�[�g�Z�j�m�`�b�\�Z�x�l�k�y 
�_�k�l�_�k�l�\�_�g�g�h �b�e�b �[�_�a �h�k�h�[�h�]�h �l�j�m�^�Z�� upbeat - �^�h�[�j�u�c�� �h�i�l�b�f�b�k�l�b�q�_�k�d�b�c; to be on top of it – 
�d�h�g�l�j�h�e�b�j�h�\�Z�l�v �k�b�l�m�Z�p�b�x; to go back on one’s promise – �i�h�^�\�_�k�l�b, �g�_ �\�u�i�h�e�g�b�l�v 
�h�[�_�s�Z�g�b�_. �G�h �w�l�h �\ �h�k�g�h�\�g�h�f �l�h�]�^�Z�� �d�h�]�^�Z �h�i�b�k�u�\�Z�x�l�k�y �©�h�[�s�_�q�_�e�h�\�_�q�_�k�d�b�_�ª �k�b�l�m�Z�p�b�b�� 
�L�j�m�^�g�_�_ �i�j�b�o�h�^�b�l�k�y�� �d�h�]�^�Z �f�u �b�f�_�_�f �^�_�e�h �k �[�h�e�_�_ �k�i�_�p�b�n�b�q�_�k�d�b�f�� �_�s�_ �g�_ �\�i�h�e�g�_ 
�h�k�\�h�_�g�g�u�f�b �j�m�k�k�d�b�f �y�a�u�d�h�f �k�b�l�m�Z�p�b�y�f�b – �\ �i�h�e�b�l�b�d�_�� �[�b�a�g�_�k�_�� �l�_�o�g�b�d�_�� �A�^�_�k�v �i�j�b�o�h�^�b�l�k�y 
�k�e�h�`�g�_�_�� �G�Z�i�j�b�f�_�j�� �\ �i�h�e�b�l�b�q�_�k�d�h�c �e�_�d�k�b�d�_ back channel – �a�Z�d�j�u�l�u�c �d�Z�g�Z�e, to speak 
on(deep) background – �]�h�\�h�j�b�l�v �g�_ �^�e�y �p�b�l�b�j�h�\�Z�g�b�y, �k�l�j�h�]�h � �̂e�y �k�\�_�^�_�g�b�y; �\ �e�_�d�k�b�d�_ �[�b�a�g�_�k�Z 
– inhouse lawyer – �r�l�Z�l�g�u�c �x�j�b�k�l, downsizing – �k�h�d�j�Z�s�_�g�b�_ �r�l�Z�l�h�\, �k�l�j�m�d�l�m�j�g�h�_ 
�^�j�h�[�e�_�g�b�_, top - heavy structure – �[�x�j�h�d�j�Z�l�b�a�b�j�h�\�Z�g�g�Z�y �k�l�j�m�d�l�m�j�Z. �G�h �b�g�h�]�^�Z �m�k�b�e�b�y �i�h 
�i�h�^�[�h�j�m �Z�^�_�d�\�Z�l�g�h�]�h �\�Z�j�b�Z�g�l�Z �b�a �b�f�_�x�s�_�]�h�k�y �\ �j�m�k�k�d�h�f �y�a�u�d�_ �f�Z�l�_�j�b�Z�e�Z �h�d�Z�a�u�\�Z�x�l�k�y 
�l�s�_�l�g�u�f�b �b �l�h�]�^�Z �\�h�a�f�h�`�g�h �l�h�e�v�d�h �a�Z�b�f�k�l�\�h�\�Z�g�b�_�� �Z�m�l�k�h�j�k�b�g�], �h�n�b�k, �h�n�r�h�j, �b �l���i�� 

�:�g�]�e�b�c�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h �k�l�j�m�d�l�m�j�b�j�m�_�l�k�y �i�h - �j�Z�a�g�h�f�m – up and down, top to bottom, front 
and back, inside / indoors, outside / outdoors. �I�h�k�e�_�^�g�_�_ �i�h�q�l�b �\�k�_�]�^�Z �l�j�_�[�m�_�l �\ �i�_�j�_�\�h�^�_ 
�d�h�g�d�j�_�l�b�a�Z�p�b�b�� �h�q�_�g�v �j�_�^�d�h�� �h�i�b�k�u�\�Z�y �k�b�l�m�Z�p�b�x�� �f�u �]�h�\�h�j�b�f �\�g�m�l�j�b �b �k�g�Z�j�m�`�b, �q�Z�s�_ – �\ 
�i�h�f�_�s�_�g�b�b, �\ � �̂h�f�_, �g�Z �m�e�b�p�_, �g�Z �\�h�a�^�m�o�_.  

�:�g�]�e�b�c�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h�� �[�m�^�m�q�b �]�_�g�_�j�Z�l�h�j�h�f �k�e�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y �b �b�k�l�h�q�g�b�d�h�f �f�_�l�Z�n�h�j 
�^�e�y �h�i�b�k�Z�g�b�y �\�j�_�f�_�g�b�� �k�h�[�u�l�b�c�� �h�l�g�h�r�_�g�b�c �e�x�^�_�c�� �i�Z�j�Z�^�h�d�k�Z�e�v�g�h�� �g�Z�i�j�b�f�_�j�� to pay upfront 
– �w�l�h �i�h �k�m�l�b �l�h �`�_ �k�Z�f�h�_�� �q�l�h to make a down payment. �:�g�]�e�b�c�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h – �w�l�h �g�_ 
�l�h�e�v�d�h �m� �̀_ �m�i�h�f�y�g�m�l�u�_ �k�e�h�\�Z�� �g�h �b �g�Z�a�\�Z�g�b�y �k�l�j�Z�g �k�\�_�l�Z�� �d�h�l�h�j�u�_ �e�_�]�d�h �i�j�_�\�j�Z�s�Z�x�l�k�y �\ 
�f�_�l�Z�n�h�j�u�� �i�j�b�o�h�^�y�s�b�_�k�y �\ �k�Z�f�u�o �j�Z�a�g�u�o �d�h�g�l�_�d�k�l�Z�o�� �K�e�h�\�Z North �b South, �i�h�f�b�f�h 
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�]�_�h�]�j�Z�n�b�q�_�k�d�b�o �a�g�Z�q�_�g�b�c�� �b�f�_�x�l �l�Z�d�`�_ �b�g�l�m�b�l�b�\�g�h �y�\�g�u�_ �a�g�Z�q�_�g�b�y�� �[�e�b�a�d�b�_ �d �k�e�h�\�Z�f 
�\�u�r�_ / �g�b�`�_, �[�h�e�v�r�_ / �f�_�g�v�r�_, �\�\�_�j�o / �\�g�b�a, �e�m�q�r�_ / �o�m�`�_. �H�i�j�_�^�_�e�_�g�g�Z�y �a�u�[�d�h�k�l�v �^�_�e�Z�_�l 
�g�_�e�_�]�d�b�f �h�i�b�k�Z�g�b�_ �g�_�d�h�l�h�j�u�o �a�g�Z�q�_�g�b�c�� �G�h �\ �d�h�g�d�j�_�l�g�h�f �k�e�m�q�Z�_ �i�h�^�h�[�j�Z�l�v �i�_�j�_�\�h�^ �g�_ 
�h�q�_�g�v �l�j�m�^�g�h�� Last week the house approved a defense bill north of $400 billion. �F�h� �̀g�h �k�d�Z�a�Z�l�v 
�]�h�j�Z�a�^�h �i�j�h�s�_ – over $400 billion, �o�h�l�y �f�h�]�m�l �\�h�a�j�Z�a�b�l�v�� �q�l�h �\ �l�_�d�k�l�_ �\�h�a�g�b�d�Z�_�l �w�e�_�f�_�g�l 
�g�_�d�h�l�h�j�h�]�h �k�Z�j�d�Z�a�f�Z�� �d�h�l�h�j�u�c �f�h�`�g�h �h�l�j�Z�a�b�l�v �\ �i�_�j�_�\�h�^�_�� �G�Z �i�j�h�r�e�h�c �g�_�^�_�e�_ �i�Z�e�Z�l�Z 
�i�j�_�^�k�l�Z�\�b�l�_�e�_�c �h�^�h�[�j�b�e�Z �a�Z�d�h�g�h�i�j�h�_�d�l �h �j�Z�k�o�h� �̂Z�o �g�Z �h�[�h�j�h�g�m, �©�h�l�k�l�_�]�g�m�\�ª �\�h�_�g�g�u�f�b 
�[�h�e�_�_ 400 �f�b�e�e�b�Z�j�^�h�\ �^�h�e�e�Z�j�h�\�� When the occupation [of Iraq] turned south, the backbiting and 
second guessing were inevitable. �D�h�]�^�Z �j�_�q�v �b�^�_�l �h �\�h�_�g�g�h�c �d�Z�f�i�Z�g�b�b�� �f�h�`�g�h �i�h�^�m�f�Z�l�v�� �q�l�h 
�a�^�_�k�v �b�f�_�_�l�k�y �\ �\�b�^�m �q�l�h - �l�h �]�_�h�]�j�Z�n�b�q�_�k�d�h�_�� �G�h �g�_�l�� �D�h�]� �̂Z �^�_�e�Z �h�d�d�m�i�Z�p�b�h�g�g�u�o �\�e�Z�k�l�_�c 
�i�h�r�e�b �o�m�`�_, �a�Z�d�m�e�b�k�g�u�_ �b�g�l�j�b�]�b �b �d�j�b�l�b�d�Z �m�`�_ �i�j�b�g�y�l�u�o �j�_�r�_�g�b�c �k�l�Z�e�b 
�g�_�b�a�[�_�`�g�u�f�b�>�����k�������@�� 

�:�g�]�e�b�c�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h�� �k�e�b�\�Z�y�k�v �k�h �\�j�_�f�_�g�_�f�� �k�e�m�`�b�l �^�e�y �h�i�b�k�Z�g�b�y �\�j�_�f�_�g�g�u�o 
�h�l�g�h�r�_�g�b�c�� �W�l�h �k�e�m�q�Z�_�l�k�y �b �\ �^�j�m�]�b�o �y�a�u�d�Z�o�� �g�h �\ �Z�g�]�e�b�c�k�d�h�f �]�h�j�Z�a�^�h �q�Z�s�_�� �q�_�f �\ �j�m�k�k�d�h�f�� 
�D �l�h�f�m �`�_ �j�m�k�k�d�h�_ �\�u�k�d�Z�a�u�\�Z�g�b�_�� �d�Z�d �i�j�Z�\�b�e�h�� �[�h�e�_�_ �j�Z�a�\�_�j�g�m�l�h�� We are five minutes out – 
�F�u �\ �^�\�m�o �f�b�g�m�l�Z�o �_�a�^�u. 

�H �i�h�k�y�]�Z�l�_�e�v�k�l�\�_ �Z�g�]�e�b�c�k�d�h�]�h �i�j�h�k�l�j�Z�g�k�l�\�Z �g�Z �\�j�_�f�y �h�k�l�Z�g�h�\�b�f�k�y �i�h�^�j�h�[�g�_�_�� �F�h�^�g�u�_ 
�\�u�j�Z�`�_�g�b�y down the road �b going forward �b�e�b upcoming �i�j�h�b�k�o�h�^�y�l �h�l �k�d�e�h�g�g�h�k�l�b 
�g�h�k�b�l�_�e�_�c �Z�g�]�e�b�c�k�d�h�]�h �y�a�u�d�Z �b�a�[�_�]�Z�l�v �\ �k�\�h�_�c �j�_�q�b �k�e�h�\�Z future, �i�h�^�f�_�q�_�g�g�h�]�h �f�g�h�]�b�f�b 
�b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b�� �B �i�h - �j�m�k�k�d�b �f�u �g�_�j�_�^�d�h �]�h�\�h�j�b�f �\ �i�_�j�k�i�_�d�l�b�\�_, �i�j�_� �̂k�l�h�y�s�b�c �b �l���^�� �G�h 
�\ �Z�g�]�e�b�c�k�d�h�f �b�g�l�_�j�i�j�_�l�Z�p�b�y �\�j�_�f�_�g�b �d�Z�d �i�j�h�k�l�j�Z�g�k�l�\�Z �\�k�l�j�_�q�Z�_�l�k�y �q�Z�s�_ �b �\�u�j�Z�`�Z�_�l�k�y 
�j�Z�a�g�h�h�[�j�Z�a�g�_�_�� �<�h�l�� �g�Z�i�j�b�f�_�j�� �k�e�h�\�h through: from November 10 through 20 – �h�l 10 �^�h 20 
�g�h�y�[�j�y �\�d�e�x�q�b�l�_�e�v�g�h. �< �k�e�_�^�m�x�s�_�f �i�j�b�f�_�j�_ �m�i�h�l�j�_�[�e�_�g�b�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h �i�j�_�^�e�h�]�Z 
into �i�h�a�\�h�e�y�_�l �\�u�j�Z�a�b�l�v �f�u�k�e�v �i�j�_�^�_�e�v�g�h �k�`�Z�l�h�� Pentagon officials have mentioned a 
reduction figure of 20,000 to 30,000 troops. That would still leave about 100,000 Americans in 
Iraq well into next year - <…> �< �j�_�a�m�e�v�l�Z�l�_ �\ �l�_�q�_�g�b�_ �a�g�Z�q�b�l�_�e�v�g�h�c �q�Z�k�l�b �[�m�^�m�s�_�]�h �]�h� �̂Z �\ 
�B�j�Z�d�_ �h�k�l�Z�g�_�l�k�y �h�d�h�e�h 100 �l�u�k�y�q �Z�f�_�j�b�d�Z�g�p�_�\. 

�H�q�_�g�v �e�Z�d�h�g�b�q�g�h �a�\�m�q�b�l �k�e�_�^�m�x�s�b�c �^�b�Z�e�h�] �b�a �d�g�b�]�b �>� �̀h�g�Z�l�Z�g�Z �N�j�Z�g�a�_�g�Z Corrections:  
“I’m doing too much �F�R�R�N�L�Q�J���´ 
“So do less��� ́she said. “We’ll eat out��� ́
“I want to eat home and I want to do less cooking��� ́
“So order in��� ́she said. 
�I�h - �j�m�k�k�d�b �i�j�b�o�h�^�b�l�k�y �d�h�g�d�j�_�l�b�a�b�j�h�\�Z�l�v�� �;�m�^�_�f �_�k�l�v �\ �j�_�k�l�h�j�Z�g�Z�o. �A�Z�d�Z�`�b �k 

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

�y�\�e�y�_�l�k�y �k�e�h�\�h elsewhere, �\ �j�m�k�k�d�h�f �i�_�j�_�\�h�^�_ �i�j�_�\�j�Z�s�Z�x�s�_�_�k�y �\ �q�b�k�l�h �\�j�_�f�_�g�g�h�_ 
�\�u�k�d�Z�a�u�\�Z�g�b�_�� I’ve spoken about it elsewhere – �F�g�_ �m�`�_ �^�h�\�h� �̂b�e�h�k�v �]�h�\�h�j�b�l�v ���\ �h�l�e�b�q�b�_ �h�l 
�Z�g�]�e�b�c�k�d�h�]�h �i�j�h�k�l�j�Z�g�k�l�\�h �a�^�_�k�v �b�f�i�e�b�p�b�j�m�_�l�k�y����  

�A�Z�f�_�g�y�l�v �Z�g�]�e�b�c�k�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �\�u�k�d�Z�a�u�\�Z�g�b�_ �g�Z �\�j�_�f�_�g�g�h�_ �\ �i�_�j�_�\�h�^�_ �g�Z 
�j�m�k�k�d�b�c �i�j�b�o�h�^�b�l�k�y �q�Z�k�l�h�� Last January, when Iraq had its first election, troop levels were raised 
as high as 160, 000, mainly by overlapping some units arriving their yearlong tours - <…> 
�i�h�k�j�_�^�k�l�\�h�f �i�j�h� �̂e�_�g�b�y �]�h� �̂h�\�h�]�h �k�j�h�d�Z �i�j�_�[�u�\�Z�g�b�y �g�_�d�h�l�h�j�u�o �q�Z�k�l�_�c �b �i�h�^�j�Z�a�^�_�e�_�g�b�c 
�h� �̂g�h�\�j�_�f�_�g�g�h �k �i�j�b�[�u�l�b�_�f �a�Z�f�_�g�u. 
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�G�_�i�j�Z�\�b�e�v�g�Z�y �b�g�l�_�j�i�j�_�l�Z�p�b�y �Z�g�]�e�b�c�k�d�h�c «�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�k�l�b» �f�h�`�_�l �\�_�k�l�b �d 
�k�f�u�k�e�h�\�h�c �h�r�b�[�d�_ �\ �i�_�j�_�\�h�^�_: These three cases, coming so close together, are a reminder of 
the dangers and necessity of a dogged reporter’s search for truth. �L�j�b �\�u�r�_�h�i�b�k�Z�g�g�u�o �^�_�e�Z, 
�d�h�l�h�j�u�_ �l�Z�d �i�h�o�h�`�b, �y�\�e�y�x�l�k�y �g�Z�i�h�f�b�g�Z�g�b�_�f �h�[ �h�i�Z�k�g�h�k�l�y�o �b �g�_�h�[�o�h�^�b�f�h�k�l�b �^�e�y 
�j�_�i�h�j�l�_�j�h�\ �\�_�k�l�b �g�Z�k�l�h�c�q�b�\�u�_ �i�h�b�k�d�b �b�k�l�b�g�u. �A�^�_�k�v �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�Z�y �f�_�l�Z�n�h�j�Z 
�©�[�e�b�a�h�k�l�b�ª �h�a�g�Z�q�Z�_�l �g�_ �i�h�o�h�`�_�k�l�v�� �Z �[�e�b�a�h�k�l�v �\�h �\�j�_�f�_�g�b �>�����k�������@�� 

�B�a�[�u�l�h�q�g�h�k�l�v �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o �w�e�_�f�_�g�l�h�\ �\ �Z�g�]�e�b�c�k�d�h�f �\�u�k�d�Z�a�u�\�Z�g�b�b �b�g�h�]�^�Z 
�[�j�h�k�Z�_�l�k�y �\ �]�e�Z�a�Z: Another downside of dynasty is [that] outsized pressures on political heirs to 
perform greater feats can lead to dangerous overreaching. �< �i�_�j�_�\�h�^�_ �i�h�e�m�q�Z�_�f - �?�s�_ �h�^�g�b�f 
�f�b�g�m�k�h�f �^�b�g�Z�k�l�b�c �y�\�e�y�_�l�k�y �l�h�� �q�l�h �i�h�e�b�l�b�q�_�k�d�b�_ �g�Z�k�e�_�^�g�b�d�b�� �q�m�\�k�l�\�m�x�s�b�_ �k�_�[�y 
�[�m�d�\�Z�e�v�g�h �h�[�y�a�Z�g�g�u�f�b � �̂h�[�b�l�v�k�y �[�h�e�v�r�_�]�h�� �q�_�f �b�o �i�j�_� �̂r�_�k�l�\�_�g�g�b�d�b�� �f�h�]�m�l �h�i�Z�k�g�u�f 
�h�[�j�Z�a�h�f �i�_�j�_�h�p�_�g�b�l�v �k�\�h�b �k�b�e�u.  

�I�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�k�l�v �\ �k�h�q�_�l�Z�g�b�b �k �o�Z�j�Z�d�l�_�j�g�h�c �^�e�y �Z�g�]�e�b�c�k�d�h�]�h �y�a�u�d�Z �l�_�g�^�_�g�p�b�_�c �d 
�f�_�l�Z�n�h�j�b�q�g�h�k�l�b �i�j�h�y�\�e�y�_�l�k�y �\ �f�h�^�g�h�f �\ �i�h�k�e�_�^�g�_�_ �\�j�_�f�y �k�e�h�\�h�k�h�q�_�l�Z�g�b�b up - or - down 
vote: All 100 members of the U.S. Senate will soon decide a basic question of fairness. Will we 
permit a fair, up - or - down vote on every judicial nominee? �W�e�_�f�_�g�l up or down �g�_�k�_�l �\ �k�_�[�_ 
�w�g�p�b�d�e�h�i�_�^�b�q�_�k�d�m�x �b�g�n�h�j�f�Z�p�b�x �^�e�y �Z�f�_�j�b�d�Z�g�k�d�h�]�h �j�_�p�b�i�b�_�g�l�Z�� �d�h�l�h�j�Z�y �i�h 
�i�j�Z�]�f�Z�l�b�q�_�k�d�b�f �k�h�h�[�j�Z�`�_�g�b�y�f �g�_ �h�[�y�a�Z�l�_�e�v�g�h �^�h�e�`�g�Z �i�_�j�_�^�Z�\�Z�l�v�k�y �\ �j�m�k�k�d�h�f �i�_�j�_�\�h�^�_�� 
�K�h�k�l�h�b�l�k�y �e�b �]�h�e�h�k�h�\�Z�g�b�_ �i�h �d�Z�`�^�h�f�m �d�Z�g� �̂b� �̂Z�l�m �g�Z �k�m�^�_�[�g�u�_ �^�h�e�`�g�h�k�l�b�� �q�l�h�[�u 
�j�_�r�b�l�v�� �g�Z�d�h�g�_�p�� �\�h�i�j�h�k �i�h �k�i�j�Z�\�_� �̂e�b�\�h�k�l�b�"  

�< �j�m�k�k�d�h�f �y�a�u�d�_ – �k�\�h�b �k�i�h�k�h�[�u �\�u�j�Z�`�_�g�b�y�� �h�k�g�h�\�Z�g�g�u�_ �g�Z �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�k�l�b�� �^�j�m�]�b�_ 
�f�_�l�Z�n�h�j�u�� �^�j�m�]�b�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_ �k�e�h�\�Z�� �b�g�h�]�^�Z �\�u�a�u�\�Z�x�s�b�_ �l�j�m�^�g�h�k�l�b �i�j�b �i�_�j�_�\�h�^�_ 
�g�Z �Z�g�]�e�b�c�k�d�b�c �y�a�u�d�� �Y�a�u�d �k�e�h�\�_�k�g�h - �o�m�^�h�`�_�k�l�\�_�g�g�h�]�h �l�\�h�j�q�_�k�l�\�Z �i�h�e�v�a�m�_�l�k�y 
�b�g�^�b�\�b�^�m�Z�e�b�a�b�j�h�\�Z�g�g�u�f�b�� �l�\�h�j�q�_�k�d�b �h�j�]�Z�g�b�a�h�\�Z�g�g�u�f�b�� �w�d�k�i�j�_�k�k�b�\�g�u�f�b�� 
�f�g�h�]�h�h�[�j�Z�a�g�u�f�b �j�_�q�_�\�u�f �k�j�_�^�k�l�\�Z�f�b�� �w�n�n�_�d�l�b�\�g�h �b �m�\�_�j�_�g�g�h �\�h�a�^�_�c�k�l�\�m�x�s�b�f�b �g�Z �\�_�k�v 
�d�h�f�i�e�_�d�k �^�m�o�h�\�g�h�c �q�_�e�h�\�_�q�_�k�d�h�c �\�h�k�i�j�b�b�f�q�b�\�h�k�l�b �k�h�a�g�Z�g�b�y�� �q�m�\�k�l�\�Z�� �\�h�e�b �b �w�f�h�p�b�c 
�>�����k�������@�� �< �h�l�e�b�q�b�_ �h�l �Z�g�Z�e�b�l�b�q�_�k�d�h�]�h �Z�g�]�e�b�c�k�d�h�]�h �y�a�u�d�Z�� �]�^�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�k�l�v 
�g�Z�i�h�f�b�g�Z�_�l �k�_�l�d�m�� �g�Z�[�j�h�r�_�g�g�m�x �g�Z �l�_�d�k�l�� �\ �j�m�k�k�d�h�f�� �k�b�g�l�_�l�b�q�_�k�d�h�f�� �y�a�u�d�_ 
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�k�l�v �i�j�h�g�b�d�Z�_�l �\ �k�e�h�\�h�� �h�k�h�[�_�g�g�h �\ �]�e�Z�]�h�e �b �\ �g�Z�j�_�q�b�y�� 
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by Grebnev are the fruit of his sole labor. He is not only a translator of all songs, but also the most 
diligent collector of them, not only a poet, but also a research scientist. 
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representative, means of communication. 
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�<�k�_�O�b�f�i�j�h�f�_ ���<�k�_�k�h�x�a�g�h�_ �h�[�t�_�^�b�g�_�g�b�_ �o�b�f�b�q�_�k�d�h�c �i�j�h�f�u�r�e�_�g�g�h�k�l�b �©�<�k�_�o�b�f�i�j�h�f�ª 
�<�K�G�O �K�K�K�J���� �m�f�_�j �\ �k�_�g�l�y�[�j�_ 1931 �]�h�^�Z �\ �F�h�k�d�\�_�� 

�F�Z�l�v�� �E�_�y �B�h�k�b�n�h�\�g�Z �J�Z�f�[�Z�o ���m�j�h�`�^�z�g�g�Z�y �=�Z�e�v�[�_�j�]�� 1899—1991), �\ �[�u�l�m �?�e�b�a�Z�\�_�l�Z 
�B�h�k�b�n�h�\�g�Z�� �[�u�e�Z �i�j�_�i�h�^�Z�\�Z�l�_�e�_�f �b�g�h�k�l�j�Z�g�g�u�o �y�a�u�d�h�\ �b �i�_�j�_�\�h�^�q�b�p�_�c�� �\ �l�h�f �q�b�k�e�_ �\ 
�B�g�h�k�l�j�Z�g�g�h�c �d�h�f�b�k�k�b�b �K�h�x�a�Z �i�b�k�Z�l�_�e�_�c�� �^�Z�\�Z�e�Z �m�j�h�d�b �Z�g�]�e�b�c�k�d�h�]�h �\ �]�h�^�u �w�\�Z�d�m�Z�p�b�b �\ 
�L�Z�r�d�_�g�l�_�� �K �_�z �m�q�Z�k�l�b�_�f �g�Z�q�Z�e�h�k�v — �\�g�Z�q�Z�e�_ �a�Z�h�q�g�h�_ — �a�g�Z�d�h�f�k�l�\�h �=�j�_�[�g�_�\�Z �k �:�g�g�h�c 
�:�o�f�Z�l�h�\�h�c��  

�<�_�e�b�d�Z�y �H�l�_�q�_�k�l�\�_�g�g�Z�y �\�h�c�g�Z �a�Z�k�l�Z�e�Z �=�j�_�[�g�_�\�Z �k �k�Z�f�h�]�h �_�z �g�Z�q�Z�e�Z�� �i�h�k�d�h�e�v�d�m �\ �w�l�h �\�j�_�f�y 
�h�g �k�e�m�`�b�e �g�Z �]�j�Z�g�b�p�_�� �i�h� ̂ �;�j�_�k�l�h�f�� �H�g �h�l�k�l�m�i�Z�e �\�f�_�k�l�_ �k �D�j�Z�k�g�h�c �:�j�f�b�_�c�� �i�h�i�Z�e �\ 
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�a�g�Z�f�_�g�b�l�h�_ �O�Z�j�v�d�h�\�k�d�h�_ ���B�a�x�f - �;�Z�j�\�_�g�d�h�\�k�d�h�_�� �h�d�j�m�`�_�g�b�_�� �]�^�_ �g�_�f�p�u �\�a�y�e�b �\ �i�e�_�g 130 
�l�u�k�y�q �d�j�Z�k�g�h�Z�j�f�_�c�p�_�\�� �\�u�r�_�e �h�^�g�b�f �b�a �g�_�f�g�h�]�b�o�� �n�h�j�k�b�j�h�\�Z�e �K�_�\�_�j�k�d�b�c �>�h�g�_�p�� �\�h�_�\�Z�e 
�i�h� ̂ �K�l�Z�e�b�g�]�j�Z�^�h�f�� �[�u�e �l�j�b� �̀^�u �j�Z�g�_�g�� �b �i�h�k�e�_ �i�h�k�e�_�^�g�_�]�h �j�Z�g�_�g�b�y 12 �y�g�\�Z�j�y 1944 �]�h�^�Z 
�\�h�c�g�Z �^�e�y �g�_�]�h �d�h�g�q�b�e�Z�k�v�� �K�\�h�b �\�h�k�i�h�f�b�g�Z�g�b�y �h �\�h�c�g�_ �h�g �h�a�Z�]�e�Z�\�b�e �©�<�h�c�g�Z �[�u�e�Z �k�Z�f�u�f 
�k�_�j�v�z�a�g�u�f �k�h�[�u�l�b�_�f �f�h�_�c �[�b�h�]�j�Z�n�b�b�ª�� �?�k�l�_�k�l�\�_�g�g�h�� �\ �k�\�h�c �i�_�j�_�\�h�^ �k�l�b�o�h�l�\�h�j�_�g�b�y �J�Z�k�m�e�Z 
�=�Z�f�a�Z�l�h�\�Z �©�@�m�j�Z�\�e�b�ª ���k�l�Z�\�r�b�c �k�e�h�\�Z�f�b �b�a�\�_�k�l�g�h�c �i�_�k�g�b�� �h�g �\�e�h�`�b�e �b �k�h�[�k�l�\�_�g�g�u�c �h�i�u�l 
�\�h�c�g�u�� 

�I�h�k�e�_ �\�h�c�g�u �=�j�_�[�g�_�\ �m�q�b�e�k�y �k �=�Z�f�a�Z�l�h�\�u�f �\ �E�b�l�_�j�Z�l�m�j�g�h�f �b�g�k�l�b�l�m�l�_�� �b �k �l�h�c �i�h�j�u 
�g�Z�q�Z�e�b�k�v �b�o �^�j�m�`�[�Z �b �k�h�l�j�m�^�g�b�q�_�k�l�\�h�� �< 1949 �]�h�^�m �h�d�h�g�q�b�e �E�b�l�_�j�Z�l�m�j�g�u�c �b�g�k�l�b�l�m�l��  

�I�_�j�_�\�h�^�b�e �d�e�Z�k�k�b�d�h�\ �i�h�w�a�b�b �<�h�k�l�h�d�Z�� �l�Z�d�b�o �d�Z�d �m�a�[�_�d�k�d�b�_ �d�e�Z�k�k�b�q�_�k�d�b�_ �i�h�w�l�u �N�m�j�d�Z�l�� 
�L�m�j�^�u�� �F�Z�o�f�m�j�� �M�\�Z�c�k�b�� �:�]�Z�o�b�� �d�Z�j�Z�d�Z�e�i�Z�d�k�d�b�c �i�h�w�l - �d�e�Z�k�k�b�d �;�_�j�^�Z�o�� �l�m�j�d�f�_�g�k�d�b�_ 
�d�e�Z�k�k�b�q�_�k�d�b�_ �i�h�w�l�u �A�_�e�b�e�b�� �F�Z�o�l�m�f�d�m�e�b�� �F�y�l�Z�^�`�b�� 

�H�^�g�h�c �b�a �k�Z�f�u�o �m�^�Z�q�g�u�o �_�z �j�Z�[�h�l �[�u�e�Z �d�g�b�]�Z �©�B�k�l�b�g�u�� �B�a�j�_�q�_�g�b�y �i�_�j�k�b�^�k�d�h�]�h �b 
�l�Z�^�`�b�d�k�d�h�]�h �g�Z�j�h�^�h�\�� �b�o �i�h�w�l�h�\ �b �f�m�^�j�_�p�h�\�ª�� �g�Z �h�[�e�h�`�d�_ �d�h�l�h�j�h�c �b�a�h�[�j�Z�`�z�g 
�\�_�j�l�b�d�Z�e�v�g�u�c �q�z�j�g�u�c �d�e�x�q �g�Z �[�_�e�h�f �n�h�g�_�� �D�g�b�]�Z �\�d�e�x�q�Z�_�l �b�a�j�_�q�_�g�b�y �>�`�Z�f�b�� �:�f�b�j 
�O�h�k�j�h�\ �>�_�o�e�_�\�b ���>�_�o�e�Z�\�b���� �A�_�[�m�g�g�b�k�h�� �D�b�k�Z�b�� �D�Z�f�h�e�Z �O�m�^�`�Z�g�^�b, �F�Z�g�m�q�_�o�j�b�� �F�m�b�a�a�b�� 
�F�Z�k�m�^�b �F�Z�j�\�Z�a�b�� �G�Z�\�h�b�� �H�f�Z�j �O�Z�c�Z�f�Z�� �J�m�^�Z�d�b�� �J�m�f�b�� �K�Z�Z�^�b�� �K�Z�b�[�Z �L�Z�[�j�b�a�b�� �K�Z�c�b�^�h�� 
�K�Z�g�Z�b�� �M�[�_�c�^�Z �A�Z�d�Z�g�b�� �M�g�k�m�j�b�� �N�Z�j�j�m�o�b�� �N�b�j�^�h�m�k�b�� �O�Z�n�b�a�Z�� 

�?�s�z �\ 1963 �]�h�^�m �D�h�j�g�_�c �Q�m�d�h�\�k�d�b�c �i�b�k�Z�e �h �G�Z�m�f�_ �=�j�_�[�g�_�\�_�� 
 �©�I�_�j�_�^ �q�b�l�Z�l�_�e�_�f �m �g�_�]�h �_�k�l�v �[�h�e�v�r�Z�y �a�Z�k�e�m�]�Z�� �^�h�e�]�b�f �b �m�i�h�j�g�u�f �l�j�m�^�h�f �h�g �k�h�a�^�Z�e 

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

�K�h�k�l�Z�\�b�l�v �l�Z�d�b�_ �h�[�r�b�j�g�u�_ �k�\�h�^�u �i�Z�f�y�l�g�b�d�h�\ �m�k�l�g�h�]�h �g�Z�j�h�^�g�h�]�h �l�\�h�j�q�_�k�l�\�Z �b 
�\�h�k�i�j�h�b�a�\�_�k�l�b �b�o �g�Z �^�j�m�]�h�f �y�a�u�d�_ �h�[�u�q�g�h �[�u�\�Z�_�l �i�h� ̂ �k�b�e�m �e�b�r�v �f�g�h�]�h�q�b�k�e�_�g�g�h�f�m 
�d�h�e�e�_�d�l�b�\�m �i�h�w�l�h�\�� �K�[�h�j�g�b�d�b�� �k�h�k�l�Z�\�e�_�g�g�u�_ �=�j�_�[�g�_�\�u�f�� – �i�e�h�^ �_�]�h �_�^�b�g�h�e�b�q�g�h�]�h �l�j�m�^�Z�� 
�H�g �g�_ �l�h�e�v�d�h �i�_�j�_�\�h�^�q�b�d �\�k�_�o �i�_�k�_�g�� �g�h �b �m�k�_�j�^�g�_�c�r�b�c �b�o �k�h�[�b�j�Z�l�_�e�v�� �g�_ �l�h�e�v�d�h �i�h�w�l�� �g�h �b 
�m�q�_�g�u�c - �b�k�k�e�_�^�h�\�Z�l�_�e�v�ª�� �G�_�\�_�j�h�y�l�g�m�x �i�h�i�m�e�y�j�g�h�k�l�v �i�h�e�m�q�b�e�h �k�l�b�o�h�l�\�h�j�_�g�b�_ �J�Z�k�m�e�Z 
�=�Z�f�a�Z�l�h�\�Z �©�@�m�j�Z�\�e�b�ª �\ �i�_�j�_�\�h�^�_ �=�j�_�[�g�_�\�Z�� �[�e�Z�]�h�^�Z�j�y �i�_�k�g�_ �©�@�m�j�Z�\�e�b�ª �\ �b�k�i�h�e�g�_�g�b�b 
�F�Z�j�d�Z �;�_�j�g�_�k�Z�� �\�i�_�j�\�u�_ �i�j�h�a�\�m�q�Z�\�r�_�c �\ 1969 �]�h�^�m�� �<�k�d�h�j�_ �i�h�k�e�_ �_�z �i�h�y�\�e�_�g�b�y �k�l�Z�e�b 
�\�h�a�\�h�^�b�l�v�k�y �f�_�f�h�j�b�Z�e�v�g�u�_ �d�h�f�i�e�_�d�k�u�� �i�Z�f�y�l�g�b�d�b �i�h�]�b�[�r�b�f �\ �<�_�e�b�d�m�x �H�l�_�q�_�k�l�\�_�g�g�m�x 
�\�h�c�g�m �k �b�a�h�[�j�Z�`�_�g�b�_�f �e�_�l�y�s�b�o �`�m�j�Z�\�e�_�c �b �l�_�d�k�l�h�f �i�_�j�\�u�o �k�l�j�h�d �i�_�k�g�b��  

�I�h�a�^�g�_�_ �i�h�y�\�b�e�b�k�v �g�h�\�u�_ �i�Z�f�y�l�g�b�d�b �k �`�m�j�Z�\�e�y�f�b�� �o�h�l�y �b �[�_�a �k�l�b�o�h�\  
�J�� �=�Z�f�a�Z�l�h�\�Z �\ �i�_�j�_�\�h�^�_ �G�� �B�� �=�j�_�[�g�_�\�Z�� �L�Z�d�h�\ �f�_�f�h�j�b�Z�e�v�g�u�c �d�h�f�i�e�_�d�k �\ �K�Z�g�d�l - 

�I�_�l�_�j�[�m�j�]�_�� �K�l�_�e�Z �k �q�z�j�g�u�f�b �`�m�j�Z�\�e�y�f�b, �\�h�a�\�_�^�z�g�g�Z�y �m �[�u�\�r�_�]�h �l�_�Z�l�j�Z�e�v�g�h�]�h �p�_�g�l�j�Z �g�Z 
�>�m�[�j�h�\�d�_�� �g�_ �b�f�_�_�l �g�b�d�Z�d�b�o �g�Z�^�i�b�k�_�c�� �I�h�k�e�_ �i�_�k�g�b �©�@�m�j�Z�\�e�b�ª �b�a�h�[�j�Z�`�_�g�b�_ �`�m�j�Z�\�e�_�c 
�k�l�Z�e�h �k�b�f�\�h�e�h�f �i�Z�f�y�l�b �h �i�h�]�b�[�r�b�o�� 

�=�j�_�[�g�_�\ �k�q�b�l�Z�e�� �q�l�h �\ �j�m�k�k�d�h�c �i�h�w�a�b�b �_�k�l�v �^�\�Z �f�Z�k�l�_�j�Z�� �m �d�h�l�h�j�u�o �o�h�j�h�r�b �\�k�_ �i�_�j�_�\�h�^�u 
�^�h �_�^�b�g�h�]�h: �K�Z�f�m�b�e �F�Z�j�r�Z�d �b �;�h�j�b�k �I�Z�k�l�_�j�g�Z�d�� 

�K �m�a�[�_�d�k�d�h�]�h �y�a�u�d�Z �b�f �[�u�e�b �i�_�j�_�\�_�^�_�g�u �b�a�\�_�k�l�g�u�_ �i�j�h�b�a�\�_�^�_�g�b�y �:�]�Z�o�b �©�>�j�m�]�b�_ �k�e�h�\�Z�ª�� 
�B�a�[�j�Z�g�g�h�_�� �F�Z�d�k�m�^�Z �R�_�c�o�a�Z�^�_ �©�F�b�j�a�h �M�e�m�]�[�_�d�ª ���b�k�l�h�j�b�q�_�k�d�Z�y �l�j�Z�]�_�^�b�y������������ �©�B�k�l�h�d�b �b 
�m�k�l�v�y�ª 1983; �©�G�Z�j�h�^�g�Z�y �e�b�j�b�d�Z �M�a�[�_�d�b�k�l�Z�g�Z�ª�� 1959. �G�b�y�a�b �O�� �O�� �©�>�Z �a�^�j�Z�\�k�l�\�m�x�l �K�h�\�_�l�u�� 
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���K�l�b�o�h�l�\�h�j�_�g�b�_���ª 1979; �L�m�j�^�u�� �©�B�a�[�j�Z�g�g�u�_ �i�j�h�b�a�\�_�^�_�g�b�y�ª 1951; �M�\�Z�c�k�b�� �©�E�b�j�b�d�Z�ª 1984. 
�©�M�i�j�y�f�u�c �D�Z�k�u�f�ª �<�_�k�z�e�u�_ �k�l�b�o�b�� 1959. 

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

�^�h�p�_�g�l �d�Z�n�_�^�j�u �l�m�j�b�a�f�Z �b �]�h�k�l�b�g�b�q�g�h�]�h �^�_�e�Z  
�I�y�l�b�]�h�j�k�d�h�]�h �b�g�k�l�b�l�m�l�Z ���n�b�e�b�Z�e�� �K�D�N�M 

�K�h�j�h�d�h�m�f�h�\ �?���:�� 
�f�Z�]�b�k�l�j�Z�g�l 2 �d�m�j�k�Z  

�g�Z�i�j�Z�\�e�_�g�b�y �i�h�^�]�h�l�h�\�d�b �©�L�m�j�b�a�f�ª  
�]�j�m�i�i�u �I  - �L�M�J - �f - �h - 191 

�]�� �I�y�l�b�]�h�j�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
 

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

 
�:�g�g�h�l�Z�p�b�y 
�D�Z�\�d�Z�a - �w�l�h �p�_�g�l�j �i�_�j�_�i�e�_�l�_�g�b�y �d�m�e�v�l�m�j �b �p�b�\�b�e�b�a�Z�p�b�c�� �D�Z�d �b�a�\�_�k�l�g�h�� �D�Z�\�d�Z�a �f�g�h�]�h �e�_�l 

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�K�_�\�_�j�g�u�c �D�Z�\�d�Z�a�� �\�h�c�g�Z�� �d�m�e�v�l�m�j�Z�� �^�_�y�l�_�e�v�g�h�k�l�v�� �D�F�<�� �<�_�e�b�d�Z�y �H�l�_�q�_�k�l�\�_�g�g�Z�y �\�h�c�g�Z�� 

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

�p�_�e�h�f�� �>�h�[�j�h�\�h�e�v�p�Z�f�b �m�o�h�^�b�e�b �g�Z �n�j�h�g�l �g�_ �l�h�e�v�d�h �b�g�`�_�g�_�j�u�� �m�q�b�l�_�e�y�� �g�h �b �Z�d�l�_�j�u �b 
�j�Z�[�h�l�g�b�d�b �i�j�h�k�\�_�s�_�g�b�y�� �K �i�_�j�\�u�o �^�g�_�c �<�l�h�j�h�c �f�b�j�h�\�h�c �\�h�c�g�u �f�b�e�e�b�h�g�u �[�h�c�p�h�\ �b 
�d�h�f�Z�g�^�b�j�h�\ �D�j�Z�k�g�h�c �Z�j�f�b�b �i�j�b�g�y�e�b �m�q�Z�k�l�b�_ �\ �[�h�y�o �k �g�_�f�_�p�d�b�f�b �a�Z�o�\�Z�l�q�b�d�Z�f�b�� �F�g�h�]�b�_ �b�a 
�g�b�o �i�h�e�m�q�b�e�b �j�Z�g�_�g�b�y �\�h �\�j�_�f�y �[�h�_�\�u�o �k�l�h�e�d�g�h�\�_�g�b�c �k �i�j�h�l�b�\�g�b�d�h�f�� �K �d�h�g�p�Z �b�x�g�y 1941 
�]�h�^�Z �g�Z�q�Z�e�h�k�v �j�Z�a�\�_�j�l�u�\�Z�g�b�_ �[�h�e�v�g�b�q�g�u�o �m�q�j�_� �̀^�_�g�b�c �^�e�y �e�_�q�_�g�b�y �j�Z�g�_�g�u�o �b �[�h�e�v�g�u�o 
�\�h�_�g�g�h�k�e�m�`�Z�s�b�o �\ �l�u�e�h�\�u�o �j�Z�c�h�g�Z�o �K�K�K�J�� 

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

�>�_�y�l�_�e�v�g�h�k�l�v �l�Z�d�b�o �h�j�]�Z�g�b�a�Z�p�b�y �[�Z�a�b�j�h�\�Z�e�Z�k�v �g�Z �i�h�k�l�Z�g�h�\�e�_�g�b�y�o �i�j�Z�\�b�l�_�e�v�k�l�\�Z �l�h�]�h 
�\�j�_�f�_�g�b�� �k�j�_�^�b �d�h�l�h�j�u�o �k�l�h�b�l �h�l�f�_�l�b�l�v �i�h�k�l�Z�g�h�\�e�_�g�b�y�o �G�Z�j�d�h�f�i�j�h�k�Z �©�H �j�Z�[�h�l�_ �i�h�e�b�l�b�d�h 
- �i�j�h�k�\�_�l�b�l�_�e�v�g�u�o �m�q�j�_� �̀^�_�g�b�c �\ �\�h�_�g�g�h�_ �\�j�_�f�y�ª ���h�l 2.09.1941), �©�H �j�Z�[�h�l�_ �f�Z�k�k�h�\�u�o 
�[�b�[�e�b�h�l�_�d �\ �\�h�_�g�g�h�_ �\�j�_�f�y�ª ���h�l 27.10.41), �©�H�[ �m�q�Z�k�l�b�b �i�h�e�b�l�b�d�h - �i�j�h�k�\�_�l�b - �l�_�e�v�g�u�o 
�m�q�j�_� �̀^�_�g�b�c �\ �\�_�k�_�g�g�_ - �i�h�k�_�\�g�h�c �d�Z�f�i�Z�g�b�b 1941 �]�h�^�Z�ª ���h�l 23.12.41). 
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�D�m�e�v�l�m�j�g�h - �i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�_ �m�q�j�_�`�^�_�g�b�y �Z�d�l�b�\�g�h �j�Z�a�\�b�\�Z�e�b �k�\�h�x �^�_�y�l�_�e�v�g�h�k�l�v�� �l�Z�d �d�Z�d 
�a�^�_�k�v �g�_ �[�u�e�h �j�_�]�m�e�y�j�g�u�o�� �Z�d�l�b�\�g�u�o �[�h�_�\�u�o �^�_�c�k�l�\�b�c�� �d�Z�d �\ �^�j�m�]�b�o �k�h�\�_�l�k�d�b�o �j�_�]�b�h�g�Z�o�� 
�H�g�b �\�_�e�b �a�g�Z�q�b�l�_�e�v�g�m�x �d�m�e�v�l�m�j�g�h - �i�j�h�k�\�_�l�b�l�_�e�v�k�d�m�x �j�Z�[�h�l�m�� �^�_�c�k�l�\�h�\�Z�e�b 2234 
�[�b�[�e�b�h�l�_�d�b�� �n�h�g�^ �d�h�l�h�j�u�o �k�h�k�l�Z�\�e�y�e �i�h�j�y�^�d�Z 1, 9 �f�b�e�e�b�h�g�Z �d�g�b�] �b � �̀m�j�g�Z�e�h�\�� �:  �d 1942 
�]�h�^�m �h�g �k�h�k�l�Z�\�b�e �k�\�u�r�_ 2, 6 �f�b�e�e�b�h�g�h�\ �b�a�^�Z�g�b�c�� 

�D�m�e�v�l�m�j�g�h - �i�j�h�k�\�_�l�b�l�_�e�v�k�d�Z�y �j�Z�[�h�l�Z �l�Z�d�`�_ �i�j�h�\�h�^�b�e�Z�k�v �w�l�b�f�b �m�q�j�_�`�^�_�g�b�y�f�b �k �m�q�_�l�h�f 
�i�h�l�j�_�[�g�h�k�l�_�c �]�j�m�i�i �g�Z�k�_�e�_�g�b�y�� �G�Z�i�j�b�f�_�j�� �g�Z �d�m�l�Z�g�u �d �q�Z�[�Z�g�Z�f �\�u�_�a�`�Z�e�b �k�i�_�p�b�Z�e�v�g�u�_ 
�]�j�m�i�i�u �^�h�d�e�Z�^�q�b�d�h�\�� �k�n�h�j�f�b�j�h�\�Z�g�g�u�_ �m�i�j�Z�\�e�_�g�b�_�f �d�b�g�h�n�b�d�Z�p�b�b �b �b�k�d�m�k�k�l�\�Z �i�j�b �K�G�D 
�>�:�K�K�J�� 

�L�Z�d�Z�y �`�_ �j�Z�[�h�l�Z �i�j�h�\�h�^�b�e�Z�k�v �\ �Q�_�q�_�g�h - �B�g�]�m�r�k�d�h�c �:�K�K�J�� �K�_�\�_�j�g�h�c �H�k�_�l�b�b�� 
�D�j�Z�k�g�h�^�Z�j�k�d�h�f �b �K�l�Z�\�j�h�i�h�e�v�k�d�h�f �d�j�Z�y�o�� 

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

�I�h�k�e�_ �h�k�\�h�[�h� �̀^�_�g�b�y �J�h�k�l�h�\�Z - �g�Z - �>�h�g�m �\ �n�_�\�j�Z�e�_ 1943 �]�h�^�Z�� �\ �d�h�l�h�j�h�f �[�u�e�b 
�j�Z�a�j�m�r�_�g�u �^�j�Z�f�Z�l�b�q�_�k�d�b�c �l�_�Z�l�j �b�f�� �:�� �F�� �=�h�j�v�d�h�]�h�� �l�_�Z�l�j �f�m�a�u�d�Z�e�v�g�h�c �d�h�f�_�^�b�b�� �^�_�l�k�d�b�c 
�l�_�Z�l�j�� �d�b�g�h�l�_�Z�l�j�u�� �r�d�h�e�u�� �f�m�a�u�d�Z�e�v�g�u�_ �b �l�_�Z�l�j�Z�e�v�g�u�_ �m�q�_�[�g�u�_ �a�Z�\�_�^�_�g�b�y�� �j�Z�c�h�g�g�u�_ �b 
�k�_�e�v�k�d�b�_ �[�b�[�e�b�h�l�_�d�b�� �k�h�`�`�_�g�u �d�g�b�]�b �b�a �h�[�e�Z�k�l�g�h�c �[�b�[�e�b�h�l�_�d�b �b�f�� �D�Z�j�e�Z �F�Z�j�d�k�Z��  

�G�Z �i�_�j�\�u�o �a�Z�k�_�^�Z�g�b�y�o �]�h�j�b�k�i�h�e�d�h�f�Z �b �h�[�e�b�k�i�h�e�d�h�f�Z �[�u�e�h �i�j�b�g�y�l�h �j�_�r�_�g�b�_ �h 
�\�h�k�k�l�Z�g�h�\�e�_�g�b�b �[�u�e�h �i�j�b�g�y�l�h �j�_�r�_�g�b�_ �h�[ �\�h�k�k�l�Z�g�h�\�e�_�g�b�b �h�[�e�Z�k�l�g�h�c �n�b�e�Z�j�f�h�g�b�b �b 
�^�j�m�]�b�o �h�[�t�_�d�l�h�\�� �b�f�_�x�s�b�o �d�m�e�v�l�m�j�g�h - �i�j�h�k�\�_�l�b�l�_�e�v�k�d�h�_ �a�g�Z�q�_�g�b�_�� �B�a �w�\�Z�d�m�Z�p�b�b �\�_�j�g�m�e�k�y 
�l�_�Z�l�j �b�a �]�h�j�h�^�Z �D�b�j�h�\�Z�� �b �w�l�b�f �`�_ �^�g�_�f 24 �^�_�d�Z�[�j�y 1943 �]�h�^�Z �k�h�k�l�h�y�e�k�y �i�_�j�\�u�c �k�i�_�d�l�Z�d�e�v �\ 
�\�u�^�_�e�_�g�g�h�f �_�f�m �i�h�f�_�s�_�g�b�b �a�^�Z�g�b�y �f�m�a�u�d�Z�e�v�g�h�c �d�h�f�_�^�b�b�� 

�< �f�Z�_ 1944 �]�h�^�Z �l�_�Z�l�j�m �[�u�e�h �i�j�_�^�h�k�l�Z�\�e�_�g�h �i�h�e�g�h�k�l�v�x �h�l�j�_�f�h�g�l�b�j�h�\�Z�g�h �d�e�m�[�g�h�_ 
�i�h�f�_�s�_�g�b�_ �b �i�j�h�\�_�^�_�g �i�_�j�\�u�c �k�i�_�d�l�Z�d�e�v �©�N�_�e�v�^�f�Z�j�r�Z�e �D�m�l�m�a�h�\�ª�� �i�j�b�q�_�f �w�l�h �[�u�e�Z 150 �i�h 
�k�q�_�l�m �i�h�k�l�Z�g�h�\�d�Z �^�Z�g�g�h�]�h �i�j�h�b�a�\�_�^�_�g�b�y �b�k�d�m�k�k�l�\�Z�� �X�[�b�e�y�j�Z�f�b �g�Z �g�_�f �[�u�e�b �=�� �E�_�h�g�^�h�j�� �?�� 
�G�� �:�]�m�j�h�\�� �:���I�� �>�_�g�b�k�h�\�� �<���A�� �R�Z�l�m�g�h�\�k�d�b�c�� �b�k�i�h�e�g�y�\�r�b�_ �k�\�h�b �j�h�e�b �l�Z�d�`�_ �\ 150 �j�Z�a�� 
�L�Z�d�`�_ �a�^�_�k�v �^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b�k�v �k�e�_�^�m�x�s�b�_ �k�i�_�d�l�Z�d�e�b�� 

�©�K�h�[�Z�d�Z �g�Z �k�_�g�_�ª �E�h�i�_ �^�_ �<�_�]�Z�� �©�O�h�a�y�c�d�Z �]�h�k�l�b�g�b�p�u�ª �=�h�e�v�^�h�g�b�� �©�>�y�^�y �<�Z�g�y�ª �:���I�� 
�Q�_�o�h�\�Z�� �©�;�_�r�_�g�u�_ �^�_�g�v�]�b�ª �:���G�� �H�k�l�j�h�\�k�d�h�]�h�� �©�N�_�e�v�^�f�Z�j�r�Z�e �D�m�l�m�a�h�\�ª �<���:�� �K�h�e�h�\�v�_�\�Z�� 
�©�@�^�b �f�_�g�y�ª �D�� �K�b�f�h�g�h�\�Z�� �K�l�h�b�l �h�l�f�_�l�b�l�v�� �q�l�h 80 �k�i�_�d�l�Z�d�e�_�c �[�u�e�h �k�u�]�j�Z�g�h �g�Z �]�Z�k�l�j�h�e�y�o�� 
75 �\ �]�h�j�h�^�_�� 85 �k�i�_�d�l�Z�d�e�_�c �\�u�_�a�^�g�h�]�h �o�Z�j�Z�d�l�_�j�Z�� 

3 �g�h�y�[�j�y 1943 �]�h�^�Z �\�_�j�g�m�e�k�y �J�h�k�l�h�\�k�d�b�c �l�_�Z�l�j �f�m�a�u�d�Z�e�v�g�h�c �d�h�f�_�^�b�b�� �Z �_�s�_ �q�_�j�_�a �l�j�b 
�^�g�y�� 6 �g�h�y�[�j�y �b�f �[�u�e �i�h�d�Z�a�Z�g �k�i�_�d�l�Z�d�e�v �©�L�j�b �\�k�l�j�_�q�b�ª�� �L�Z�d�`�_ �i�j�b�k�l�m�i�b�e�b �d �j�Z�[�h�l�_ 
�l�\�h�j�q�_�k�d�b�_ �k�h�x�a�u �K�h�x�a �k�h�\�_�l�k�d�b�o �i�b�k�Z�l�_�e�_�c �\�h �]�e�Z�\�_ �k �:�� �N�Z�^�_�_�\�u�f�� �J�h�k�l�h�\�k�d�b�c �k�h�x�a 
�l�\�h�j�q�_�k�d�b�o �o�m�^�h� �̀g�b�d�h�\�� �;�u�e �\�h�k�k�l�Z�g�h�\�e�_�g �K�h�x�a �k�h�\�_�l�k�d�b�o �d�h�f�i�h�a�b�l�h�j�h�\�� �J�h�k�l�h�\�k�d�h�_ 
�h�[�e�Z�k�l�g�h�_ �f�m�a�u�d�Z�e�v�g�h�_ �m�q�b�e�b�s�_ �b�f�� �E�m�g�Z�q�Z�j�k�d�h�]�h�� 

�D�b�g�h �k�l�Z�e�h �h�^�g�b�f �b�a �d�m�e�v�l�m�j�g�h - �f�Z�k�k�h�\�u�o �b�g�k�l�j�m�f�_�g�l�h�\ �\ �i�_�j�b�h�^ �<�_�e�b�d�h�c 
�H�l�_�q�_�k�l�\�_�g�g�h�c �\�h�c�g�u�� �G�Z �K�_�\�_�j�g�h�f �D�Z�\�d�Z�a�_ �k�b�k�l�_�f�Z �d�b�g�h�n�b�d�Z�p�b�b �y�\�e�y�e�Z�k�v �^�h�k�l�Z�l�h�q�g�h 
�j�Z�a�\�b�l�h�c�� �L�h�e�v�d�h �\ �D�j�Z�k�g�h�^�Z�j�k�d�h�f �d�j�Z�_ �b�f�_�e�h�k�v 20 �]�h�j�h�^�k�d�b�o�� 82 �k�_�e�v�k�d�b�o �d�b�g�h�l�_�Z�l�j�Z�� 122 
�a�\�m�d�h�\�u�o �b 70 �d�b�g�h�i�_�j�_�^�\�b�`�_�d �b 587 �a�\�m�d�h�\�u�o �r�b�j�h�d�h�i�e�_�g�h�q�g�u�o �b 263 �g�_�f�u�o 
�d�b�g�h�d�Z�j�l�b�g�u�� �< �J�h�k�l�h�\�k�d�h�c �h�[�e�Z�k�l�b �[�u�e�h �^�h�k�l�Z�l�h�q�g�h �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �d�b�g�h�l�_�Z�l�j�h�\�� 33 
�]�h�j�h�^�k�d�b�o�� 132 �k�_�e�v�k�d�b�o �d�b�g�h�l�_�Z�l�j�Z��  
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�D�Z�[�Z�j�^�b�g�h - �;�Z�e�d�Z�j�k�d�b�c �g�Z�p�b�h�g�Z�e�v�g�u�c �l�_�Z�l�j �\ 1942 �]�h�^�m �\�u�k�l�m�i�Z�e �k �i�h�i�m�e�y�j�g�u�f �^�e�y 
�l�h�]�h �\�j�_�f�_�g�b �k�i�_�d�l�Z�d�e�_�f �D���K�b�f�h�g�h�\�Z �©�I�Z�j�_�g�v �b�a �g�Z�r�_�]�h �]�h�j�h�^�Z�ª�� �Z �l�Z�d�`�_ �i�h�^�]�h�l�h�\�b�e 
�g�_�k�d�h�e�v�d�h �h�^�g�h�Z�d�l�g�u�o �i�v�_�k�� �L�Z�d�`�_ �k�j�_�^�b �g�Z�b�[�h�e�_�_ �b�a�\�_�k�l�g�u�o �k�i�_�d�l�Z�d�e�_�c 1942 �]�h�^�Z �b �i�h�a�`�_ 
�k�l�h�b�l �h�l�f�_�l�b�l�v �©�;�_�k�i�h�d�h�c�g�Z�y �k�l�Z�j�h�k�l�v�ª �E���J�Z�o�f�Z�g�h�\�Z�� �©�J�m�k�k�d�b�_ �e�x�^�b�ª �D���K�b�f�h�g�h�\�Z�� 

�>�Z�]�_�k�l�Z�g�k�d�b�_ �l�_�Z�l�j�u �\ �]�h�^�u �<�_�e�b�d�h�c �H�l�_�q�_�k�l�\�_�g�g�h�c �\�h�c�g�u �i�j�h�\�_�e�b �i�h�j�y�^�d�Z 5515 
�r�_�n�k�d�b�o �f�_�j�h�i�j�b�y�l�b�c�� �g�Z �d�h�l�h�j�u�o �i�j�b�k�m�l�k�l�\�h�\�Z�e�b �[�h�e�_�_ 32 �l�u�k�y�q �a�j�b�l�_�e�_�c�� �q�_�q�_�g�h - 
�b�g�]�m�r�k�d�b�_ �d�m�e�v�l�m�j�g�h - �i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�_ �f�_�j�h�i�j�b�y�l�b�y �i�h�k�_�l�b�e�b �[�h�e�_�_ 220 �l�u�k�y�q 
�k�e�m�r�Z�l�_�e�_�c�� �[�u�e�h �i�j�h�\�_�^�_�g�h �i�h�j�y�^�d�Z 755 �d�h�g�p�_�j�l�h�\�� �d�h�l�h�j�u�_ �i�h�^�g�b�f�Z�e�b �e�x�^�_�c �g�Z �j�Z�l�g�u�_�� 
�l�j�m�^�h�\�u�_ �i�h�^�\�b�]�b �\�h �b�f�y �i�h�[�_�^�u�� �f�h�[�b�e�b�a�h�\�Z�e�b �^�m�o �e�x�^�_�c�� �`�b�\�r�b�o �\ �k�e�h�`�g�u�o �m�k�e�h�\�b�y�o�� 

�B�k�i�h�e�d�h�f�Z�f �a�Z�i�j�_�s�Z�e�h�k�v �h�k�l�Z�g�Z�\�e�b�\�Z�l�v �j�Z�[�h�l�m �d�b�g�h�l�_�Z�l�j�h�\ �b �^�j�m�]�b�o �i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�o 
�m�q�j�_� �̀^�_�g�b�c�� �g�_�k�f�h�l�j�y �g�Z �\�h�c�g�m�� �I�h �i�h�k�l�Z�g�h�\�e�_�g�b�x �K�G�D �J�K�N�K�J �h�l 4 �y�g�\�Z�j�y �b 8 �Z�i�j�_�e�y 
1944 �]�h�^�Z �g�Z �K�_�\�_�j�g�h�f �D�Z�\�d�Z�a�_ �\ �k�_�j�_�^�b�g�_ 1944 �]�h�^�Z �j�Z�[�h�l�Z�e�h 1139 �[�b�[�e�b�h�l�_�d�� 374 �>�h�f�Z 
�d�m�e�v�l�m�j�u�� 44 �f�m�a�_�y �b �^�j�m�]�b�_ �i�h�^�h�[�g�u�_ �h�j�]�Z�g�b�a�Z�p�b�b�� �< �p�_�e�h�f �[�u�e�h �\�h�a�j�h�`�^�_�g�h 7393 
�d�m�e�v�l�m�j�g�u�o �m�q�j�_�`�^�_�g�b�y�� �d�h�l�h�j�u�_ �k�i�h�k�h�[�k�l�\�h�\�Z�e�b �m�d�j�_�i�e�_�g�b�x �^�m�o�Z�� �i�j�b�^�Z�\�Z�e�b �k�b�e�u 
�[�h�c�p�Z�f �g�Z �n�j�h�g�l�_�� �Z �l�Z�d�`�_ �]�j�Z�`�^�Z�g�Z�f�� �j�Z�[�h�l�Z�x�s�b�f �g�Z �l�j�m�^�h�\�h�f �n�j�h�g�l�_�� 
�i�j�h�i�Z�]�Z�g�^�b�j�h�\�Z�e�b �i�Z�l�j�b�h�l�b�a�f �b �^�m�o�h�\�g�m�x �k�b�e�m �k�h�\�_�l�k�d�h�]�h �q�_�e�h�\�_�d�Z�� 

�I�h�k�l�Z�g�h�\�e�_�g�b�_�f �K�G�D �J�K�N�K�J �©�H �f�_�j�h�i�j�b�y�l�b�y�o �i�h �\�h�k�k�l�Z�g�h�\�e�_�g�b�x �d�b�g�h�k�_�l�b �\ �]�h�j�h�^�Z�o 
�b �j�Z�c�h�g�Z�o�� �h�k�\�h�[�h� �̀^�_�g�g�u�o �h�l �g�_�f�_�p�d�h�c �h�d�d�m�i�Z�p�b�b�ª ���h�l 9.09.43) �K�_�\�_�j�g�h�f�m �D�Z�\�d�Z�a�m �[�u�e�b 
�\�u�^�_�e�_�g�u �g�Z �w�l�h �[�h�e�v�r�b�_ �k�j�_�^�k�l�\�Z�� �g�Z 4088 �f�e�g�� �j�m�[�� �[�h�e�v�r�_�� �q�_�f �\ �f�b�j�g�h�f 1940 �]�h�^�m�� 
�G�_�k�f�h�l�j�y �g�Z �l�h�� �q�l�h �l�_�Z�l�j �a�g�Z�q�b�l�_�e�v�g�h �i�h�j�y�^�_�e �b�a - �a�Z �^�_�f�h�[�b�e�b�a�Z�p�b�b�� �g�h �d�b�g�h �b �l�_�Z�l�j �g�_ 
�i�j�_�d�j�Z�s�Z�e�b �k�\�h�x �Z�d�l�b�\�g�m�x �^�_�y�l�_�e�v�g�h�k�l�v�� 

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

�>�_�f�h�g�k�l�j�Z�p�b�y �d�h�j�h�l�d�h�f�_�l�j�Z� �̀g�u�o �n�b�e�v�f�h�\ �g�Z�q�Z�e�Z�k�v �k 1942 �]�h�^�Z �b �[�u�e�Z �h�[�t�_�^�b�g�_�g�Z �\ 
�©�;�h�_�\�u�_ �k�[�h�j�g�b�d�b�ª�� �I�j�h�o�h�^�b�e�Z �r�b�j�h�d�Z�y �^�_�f�h�g�k�l�j�Z�p�b�y �d�b�g�h�`�m�j�g�Z�e�Z �©�K�_�\�_�j�g�u�c �D�Z�\�d�Z�a�ª�� 
�]�^�_ �i�h�d�Z�a�u�\�Z�e�k�y �j�Z�a�]�j�h�f �g�_�f�_�p�d�b�c �\�h�k�d �i�h� ̂ �J�h�k�l�h�\�h�f - �g�Z - �>�h�g�m �\ �g�h�y�[�j�_ 1941 �]�h�^�m�� 
�b�f�_�x�s�b�c �i�Z�l�j�b�h�l�b�q�_�k�d�h�_ �a�g�Z�q�_�g�b�_�� �L�h�e�v�d�h �\ �K�l�Z�\�j�h�i�h�e�v�k�d�h�f �d�j�Z�_ �_�]�h �i�j�h�k�f�h�l�j�_�e�b �[�h�e�_�_ 
27 �l�u�k�y�q �q�_�e�h�\�_�d�� 

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

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

�K�j�_�^�b �o�Z�j�Z�d�l�_�j�g�u�o �h�k�h�[�_�g�g�h�k�l�_�c �\�h�k�i�b�l�Z�l�_�e�v�g�h�c �j�Z�[�h�l�u �r�d�h�e �>�h�g�Z �b �D�m�[�Z�g�b 
�\�\�h�^�b�e�b�k�v �f�_�j�h�i�j�b�y�l�b�y�� �g�Z�i�j�Z�\�e�_�g�g�u�_ �g�Z �b�^�_�h�e�h�]�b�q�_�k�d�h�_ �\�h�k�i�b�l�Z�g�b�_ �i�h�^�j�Z�k�l�Z�x�s�_�]�h 
�i�h�d�h�e�_�g�b�y �r�d�h�e�v�g�b�d�h�\�� �i�h�k�l�Z�g�h�\�d�Z �g�_�h�[�o�h�^�b�f�u�o �p�_�g�g�h�k�l�g�u�o �h�j�b�_�g�l�b�j�h�\�� �g�Z�i�j�Z�\�e�_�g�g�u�o 
�g�Z �[�h�j�v�[�m �k �\�j�Z�]�h�f�� �d�h�l�h�j�u�_ �h�l�\�_�q�Z�e�b �a�Z�^�Z�q�Z�f �i�Z�l�j�b�h�l�b�q�_�k�d�h�]�h �\�h�k�i�b�l�Z�g�b�y �\�j�_�f�_�g�b 
�<�_�e�b�d�h�c �H�l�_�q�_�k�l�\�_�g�g�h�c �\�h�c�g�u��  
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 �W�l�m �`�_ �l�_�g�^�_�g�p�b�x �k�l�h�b�l �h�l�f�_�l�b�l�v �g�Z �\�k�_�c �l�_�j�j�b�l�h�j�b�b �K�_�\�_�j�g�h�]�h �D�Z�\�d�Z�a�Z�� 
�I�j�Z�\�b�l�_�e�v�k�l�\�h�f �K�h�\�_�l�k�d�h�]�h �K�h�x�a�Z �\ 1943 - 1944 �]�h�^�m �k�l�Z�\�b�e�b�k�v �a�Z�^�Z�q�b �i�h�\�u�r�Z�l�v �d�Z�q�_�k�l�\�h 
�m�q�_�[�g�h - �\�h�k�i�b�l�Z�l�_�e�v�g�h�]�h �i�j�h�p�_�k�k�Z�� �K�i�_�p�b�n�b�d�Z �`�_ �i�_�^�Z�]�h�]�b�q�_�k�d�b�o �d�h�e�e�_�d�l�b�\�h�\ �>�h�g�Z �b 
�D�m�[�Z�g�b �i�j�h�y�\�e�y�e�Z�k�v �\ �l�h�f�� �q�l�h �h�g�b �j�_�Z�e�b�a�h�\�u�\�Z�e�b �a�Z�^�Z�q�b �b�^�_�c�g�h�]�h �\�h�a�^�_�c�k�l�\�b�y�� 
�h�d�Z�a�Z�g�g�h�]�h �\�h�a�^�_�c�k�l�\�b�y �\�j�Z�`�_�k�d�h�c �i�j�h�i�Z�]�Z�g�^�u �g�Z �f�b�j�h�\�h�a�a�j�_�g�b�_ �i�h�^�j�h�k�l�d�h�\ �b �b�o 
�i�_�j�_�h�j�b�_�g�l�Z�p�b�x �\ �d�h�f�f�m�g�b�k�l�b�q�_�k�d�m�x �b�^�_�h�e�h�]�b�x�� 

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

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

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

�k�l�m�^�_�g�l�u 
�K�b�[�b�j�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l �g�Z�m�d�b �b �l�_�o�g�h�e�h�]�b�c 

�J�h�k�k�b�y�� �D�j�Z�k�g�h�y�j�k�d 
 

�I�H�<�U�R�?�G�B�? �W�N�N�?�D�L�B�<�G�H�K�L�B �D�H�G�K�L�J�M�D�P�B�C  
�B �F�?�L�H�>�H�< �B�A�=�H�L�H�<�E�?�G�B�Y �L�?�I�E�H�H�;�F�?�G�G�U�O �:�I�I�:�J�:�L�H�<  

 
�:�g�g�h�l�Z�p�b�y 
�< �g�Z�k�l�h�y�s�_�c �j�Z�[�h�l�_ �i�j�h�\�h�^�b�l�k�y �Z�g�Z�e�b�a �\�h�i�j�h�k�Z �i�h�\�u�r�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b �d�h�g�k�l�j�m�d�p�b�c 

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

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

�h�i�_�j�Z�p�b�y�o �f�g�h�]�b�o �h�l�j�Z�k�e�_�c �i�j�h�f�u�r�e�_�g�g�h�k�l�b ���o�b�f�b�q�_�k�d�Z�y�� �w�g�_�j�]�_�l�b�q�_�k�d�Z�y�� �i�b�s�_�\�Z�y �b �l���^������ 
�I�j�b �w�l�h�f �j�_�Z�e�b�a�m�x�l�k�y �a�Z�^�Z�q�b �g�Z�]�j�_�\�Z�g�b�y�� �h�o�e�Z�`�^�_�g�b�y�� �d�h�g�^�_�g�k�Z�p�b�b �b �b�k�i�Z�j�_�g�b�y 
�j�Z�a�e�b�q�g�u�o �l�\�_�j�^�u�o�� �`�b�^�d�b�o �b�e�b �]�Z�a�h�h�[�j�Z�a�g�u�o �k�j�_�^�� �>�Z�g�g�u�_ �i�j�h�p�_�k�k�u �j�_�Z�e�b�a�m�x�l�k�y �\ 
�m�k�l�Z�g�h�\�d�Z�o �h�k�h�[�h�]�h �l�b�i�Z – �l�_�i�e�h�h�[�f�_�g�g�u�o �Z�i�i�Z�j�Z�l�Z�o [1]. 

�L�_�i�e�h�h�[�f�_�g�g�u�c �Z�i�i�Z�j�Z�l �y�\�e�y�_�l�k�y �\�Z�`�g�u�f �w�e�_�f�_�g�l�h�f �l�_�o�g�b�q�_�k�d�h�c �m�k�l�Z�g�h�\�d�b�� �G�Z�i�j�b�f�_�j�� 
�i�h �^�Z�g�g�u�f �j�Z�[�h�l�u [1] �\ �o�h�e�h�^�b�e�v�g�h�c �l�_�o�g�b�d�_ �k�m�f�f�Z�j�g�Z�y �f�Z�k�k�Z �b�k�i�Z�j�b�l�_�e�y �b �d�h�g�^�_�g�k�Z�l�h�j�Z 
�o�h�e�h�^�b�e�v�g�h�c �f�Z�r�b�g�u �k�h�k�l�Z�\�e�y�_�l 50 - 70 % �h�l �f�Z�k�k�u �m�k�l�Z�g�h�\�d�b�� �I�j�b �w�l�h�f �i�h�l�_�j�b �w�g�_�j�]�b�b �\ 
�l�_�i�e�h�h�[�f�_�g�g�h�f �Z�i�i�Z�j�Z�l�_ �f�h�]�m�l �^�h�k�l�b�]�Z�l�v 30 % �h�l �k�m�f�f�Z�j�g�h�]�h �[�Z�e�Z�g�k�Z �w�g�_�j�]�b�c�� �H�l 
�d�h�j�j�_�d�l�g�h�k�l�b �d�h�g�k�l�j�m�d�l�b�\�g�h�]�h �b�k�i�h�e�g�_�g�b�y �l�_�i�e�h�h�[�f�_�g�g�h�]�h �Z�i�i�Z�j�Z�l�Z �a�Z�\�b�k�b�l 
�w�n�n�_�d�l�b�\�g�h�k�l�v �j�Z�[�h�l�u �k�b�k�l�_�f�u �\ �p�_�e�h�f�� 

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

�< �j�Z�[�h�l�_ [3] �\ �d�Z�q�_�k�l�\�_ �w�n�n�_�d�l�b�\�g�u�o �f�_�j �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �m�f�_�g�v�r�_�g�b�_ �^�b�Z�f�_�l�j�Z 
�l�_�i�e�h�h�[�f�_�g�g�u�o �l�j�m�[ �^�e�y �k�h�d�j�Z�s�_�g�b�y �f�_�l�Z�e�e�h�_�f�d�h�k�l�b �d�h�g�k�l�j�m�d�p�b�b �b �b�l�h�]�h�\�h�]�h �\�_�k�Z 
�Z�i�i�Z�j�Z�l�Z�� �L�Z�d�`�_ �i�j�_�^�e�Z�]�Z�_�l�k�y �b�k�i�h�e�v�a�h�\�Z�g�b�_ �^�h�i�h�e�g�b�l�_�e�v�g�u�o �w�d�j�Z�g�h�\ �\�g�m�l�j�b �Z�i�i�Z�j�Z�l �^�e�y 
�j�Z�a�^�_�e�_�g�b�y �i�h�l�h�d�h�\ �l�_�i�e�h�g�h�k�b�l�_�e�y�� �H�l�f�_�q�Z�_�l�k�y�� �q�l�h �^�Z�g�g�u�_ �f�_�j�u �i�h�a�\�h�e�y�l �m�g�b�n�b�p�b�j�h�\�Z�l�v 
�d�h�g�k�l�j�m�d�l�b�\�g�u�_ �j�_�r�_�g�b�y �Z�i�i�Z�j�Z�l�h�\�� �i�j�b �w�l�h�f �i�j�Z�d�l�b�q�_�k�d�b �g�_ �m�k�e�h� �̀g�y�y �l�_�o�g�h�e�h�]�b�x �b�o 
�k�[�h�j�d�b��  
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�I�j�h�_�d�l�g�Z�y �^�h�d�m�f�_�g�l�Z�p�b�y �k�m�s�_�k�l�\�m�x�s�b�o �d�Z�g�Z�e�b�a�Z�p�b�h�g�g�u�o �h�q�b�k�l�g�u�o �k�h�h�j�m�`�_�g�b�c 
���D�H�K�� �]�� �Q�h�e�i�h�g - �:�l�Z �[�u�e�Z �j�Z�a�j�Z�[�h�l�Z�g�Z �i�j�h�_�d�l�g�u�f �b�g�k�l�b�l�m�l�h�f �H�:�H 
�©�D�u�j�]�u�a�]�b�i�j�h�k�l�j�h�c�ª �b �i�h�k�l�j�h�_�g�h �\ 1986 �]�h�^�m�� �k �f�h�s�g�h�k�l�v�x �A�������� �f3 / �k�m�l�d�b ���w�d�\�b�\�Z�e�_�g�l�g�h 
�i�j�b�[�e�b�a�b�l�_�e�v�g�h �q�b�k�e�_�g�g�h�k�l�b �������������·������������ �q�_�e�h�\�_�d). 

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

�H�^�g�Z�d�h�� �i�h �j�_�d�h�f�_�g�^�Z�p�b�y�f JICA ���Y�i�h�g�k�d�h�_ �Z�]�_�g�l�k�l�\�h �i�h �f�_�`�^�m�g�Z�j�h�^�g�h�f�m 
�k�h�l�j�m�^�g�b�q�_�k�l�\�m���� �f�m�g�b�p�b�i�Z�e�b�l�_�l �d�m�i�b�e �i�j�b�e�_�]�Z�x�s�b�c �m�q�Z�k�l�h�d �i�e�h�s�Z�^�v�x 5 �]�Z �^�e�y 
�k�l�j�h�b�l�_�e�v�k�l�\�Z �g�h�\�h�]�h �D�H�K ���k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �i�j�h�^�h�e�`�_�g�g�h�c �Z�w�j�Z�p�b�b���� �I�j�h�p�_�k�k �h�q�b�k�l�d�b 
�[�u�e �a�Z�i�j�h�_�d�l�b�j�h�\�Z�g �d�Z�d �i�j�h�p�_�k�k �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �Z�d�l�b�\�g�h�]�h �b�e�Z��  

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

�Z�� �i�h�^�Z�x�s�m�x �g�Z�k�h�k�g�m�x �k�l�Z�g�p�b�x �=�G�K�� �d�h�l�h�j�Z�y �j�Z�k�i�h�e�h�`�_�g�Z �a�Z �i�j�_�^�_�e�Z�f�b �i�e�h�s�Z�^�d�b 
�D�H�K�� �k �j�_�r�_�l�d�Z�f�b�� �m�k�l�Z�g�h�\�e�_�g�g�u�f�b �i�_�j�_�^ �g�Z�k�h�k�g�u�f�b �Z�]�j�_�]�Z�l�Z�f�b ���j�_�r�_�l�d�b �k �d�j�m�i�g�u�f�b 
�i�j�h�a�h�j�Z�f�b����  

�[�� �a�^�Z�g�b�_ �j�_�r�_�l�h�d ���f�_�o�Z�g�b�a�b�j�h�\�Z�g�g�u�_ �j�_�r�_�l�d�b - 2 �_�^���� �k �a�Z�a�h�j�h�f �f�_�`�^�m �i�j�m�l�v�y�f�b �^�h 16 
�f�f�� �Z �l�Z�d�`�_ �j�_�r�_�l�d�b - �^�j�h�[�b�e�d�b�� 

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

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

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

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

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

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

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

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

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

�< �j�_�a�m�e�v�l�Z�l�_ �i�j�h�\�_�^�_�g�g�h�]�h �b�g� �̀_�g�_�j�g�h - �l�_�o�g�b�q�_�k�d�h�]�h �h�[�k�e�_�^�h�\�Z�g�b�y �k�h�h�j�m�`�_�g�b�c �D�H�K �\ 
2010÷2020 �]�] �m�k�l�Z�g�h�\�e�_�g�h�� �q�l�h �D�H�K �i�j�Z�d�l�b�q�_�k�d�b �g�_ �n�m�g�d�p�b�h�g�b�j�m�_�l �i�h �j�Z�a�e�b�q�g�u�f 
�i�j�b�q�b�g�Z�f�� �< �q�Z�k�l�g�h�k�l�b�� �g�b�a�d�b�c �k�l�Z�g�^�Z�j�l �h�[�h�j�m�^�h�\�Z�g�b�y �b �k�h�h�j�m�`�_�g�b�c �D�H�K�� �[�h�e�v�r�h�c 
�n�b�a�b�q�_�k�d�b�c �b�a�g�h�k �j�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�u�o �[�_�l�h�g�g�u�o �e�h�l�d�h�\�� �l�j�m�[�h�i�j�h�\�h�^�h�\ �b �k�l�j�h�b�l�_�e�v�g�u�o 
�d�h�g�k�l�j�m�d�p�b�c �h�l�k�l�h�c�g�b�d�h�\ �b �Z�w�j�h�l�_�g�d�Z�� �h�l�k�m�l�k�l�\�b�_ �\�h�a�^�m�o�h�^�m�\�g�h�]�h �h�[�h�j�m�^�h�\�Z�g�b�y �b 
�d�h�f�i�j�_�k�k�h�j�h�\�� �h�l�k�m�l�k�l�\�b�_ �g�_�h�[�o�h�^�b�f�u�o �f�_�o�Z�g�b�a�f�h�\ �b �l�_�o�g�h�e�h�]�b�q�_�k�d�h�]�h �h�[�h�j�m�^�h�\�Z�g�b�y�� �b 
�i�j�� 

 

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

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

2 - �c �w�l�Z�i - �j�Z�a�j�Z�[�h�l�d�Z �l�_�o�g�b�q�_�k�d�b�o �j�_�r�_�g�b�c �i�h �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x �j�Z�[�h�l�u �D�H�K �g�Z 
�h�k�g�h�\�_ �d�Z�i�b�l�Z�e�v�g�h�]�h �j�_�f�h�g�l�Z �k �m�q�_�l�h�f �b�k�i�h�e�v�a�h�\�Z�g�b�y �b�f�_�x�s�b�o�k�y �k�h�h�j�m�`�_�g�b�c ���i�h 
�j�_�a�m�e�v�l�Z�l�Z�f 1 - �]�h �w�l�Z�i�Z���� �h�i�j�_�^�_�e�_�g�b�_ �h�[�t�_�f�h�\ �d�Z�i�b�l�Z�e�v�g�u�o �a�Z�l�j�Z�l �g�Z �\�u�i�h�e�g�_�g�b�_ 
�d�Z�i�b�l�Z�e�v�g�h�]�h �j�_�f�h�g�l�Z �k�h�h�j�m�`�_�g�b�c �[�b�h�e�h�]�b�q�_�k�d�h�c �h�q�b�k�l�d�b �g�Z �h�k�g�h�\�_ �l�_�o�g�b�q�_�k�d�b�o �j�_�r�_�g�b�c 
�k �m�q�_�l�h�f �i�e�Z�g�b�j�m�_�f�h�c �q�b�k�e�_�g�g�h�k�l�b �i�h�l�_�g�p�b�Z�e�v�g�u�o �Z�[�h�g�_�g�l�h�\ �\ 2030 �]�h�^�m �^�h 24,2 �l�u�k�y�q 
�q�_�e�h�\�_�d �b �k�j�_�^�g�_�c �g�h�j�f�_ �\�h�^�h�h�l�\�_�^�_�g�b�y 200 �e / �k�m�l�d�b �g�Z 1 - �]�h �q�_�e�h�\�_�d�Z �g�Z �k�j�_�^�g�_�k�m�l�h�q�g�u�c 
�j�Z�k�o�h�^ �k�l�h�q�g�u�o �\�h� ̂�\ �h�[�t�_�f�_ Q�k�j�� �k�m�l�� �§ 5900 �f3 / �k�m�l�d�b ���b�a �j�Z�k�q�_�l�Z Q�k�j�� �k�m�l�� = ((200*24200) / 
1000)*1,2 = 5808,0 �f3 / �k�m�l�d�b�� 
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3 - �c �w�l�Z�i - �d�Z�i�b�l�Z�e�v�g�u�c �j�_�f�h�g�l �h�l�^�_�e�v�g�u�o �k�h�h�j�m�`�_�g�b�c �[�b�h�e�h�]�b�q�_�k�d�h�c �h�q�b�k�l�d�b�� 
�h�[�_�k�i�_�q�b�\�Z�x�s�_�c �k�l�_�i�_�g�v �h�[�j�Z�[�h�l�d�b �k�l�h�q�g�u�o �\�h� ̂�i�h �i�h�d�Z�a�Z�l�_�e�y�f �\�a�\�_�r�_�g�g�u�o �\�_�s�_�k�l�\ �Kex 

�^�h 10÷20 �f�] / �e �b �[�b�h�e�h�]�b�q�_�k�d�h�]�h �i�h�l�j�_�[�e�_�g�b�y �d�b�k�e�h�j�h�^�Z �;�I�D20 Lex �^�h 15÷20 �f�] / �e�� 
�J�_�d�h�f�_�g�^�m�_�f�u�_ �k�j�h�d�b �j�_�Z�e�b�a�Z�p�b�b �i�j�_�^�e�Z�]�Z�_�f�h�c �l�_�o�g�h�e�h�]�b�b�� 
1 - �c �w�l�Z�i - �i�j�h�\�_�^�_�g�b�_ �b�g�`�_�g�_�j�g�h�]�h �h�[�k�e�_�^�h�\�Z�g�b�y �b �m�l�h�q�g�_�g�b�_ �n�Z�d�l�b�q�_�k�d�h�]�h �k�h�k�l�h�y�g�b�y 

�k�l�j�h�b�l�_�e�v�g�u�o �d�h�g�k�l�j�m�d�p�b�c �b �l�j�m�[�h�i�j�h�\�h�^�g�u�o �d�h�f�f�m�g�b�d�Z�p�b�c �b �a�Z�i�h�j�g�h - �j�_�]�m�e�b�j�m�x�s�_�c 
�Z�j�f�Z�l�m�j�u �k�h�h�j�m�`�_�g�b�c �D�H�K�� �h�i�j�_�^�_�e�_�g�b�_ �b�o �j�_�f�h�g�l�h�i�j�b�]�h�^�g�h�k�l�b �b�e�b �a�Z�f�_�g�u - 2÷3 �f�_�k�y�p�Z�� 

2 - �c �w�l�Z�i - �j�Z�a�j�Z�[�h�l�d�Z �l�_�o�g�b�q�_�k�d�b�o �j�_�r�_�g�b�c �i�h �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x �j�Z�[�h�l�u �D�H�K �g�Z 
�h�k�g�h�\�_ �d�Z�i�b�l�Z�e�v�g�h�]�h �j�_�f�h�g�l�Z �k �m�q�_�l�h�f �b�k�i�h�e�v�a�h�\�Z�g�b�y �b�f�_�x�s�b�o�k�y �k�h�h�j�m�`�_�g�b�c ���i�h 
�j�_�a�m�e�v�l�Z�l�Z�f 1 - �]�h �w�l�Z�i�Z���� �h�i�j�_�^�_�e�_�g�b�_ �h�[�t�_�f�h�\ �d�Z�i�b�l�Z�e�v�g�u�o �a�Z�l�j�Z�l �g�Z �\�u�i�h�e�g�_�g�b�_ 
�d�Z�i�b�l�Z�e�v�g�h�]�h �j�_�f�h�g�l�Z �k�h�h�j�m�`�_�g�b�c �[�b�h�e�h�]�b�q�_�k�d�h�c �h�q�b�k�l�d�b �g�Z �h�k�g�h�\�_ �l�_�o�g�b�q�_�k�d�b�o �j�_�r�_�g�b�c 
- 3÷4 �f�_�k�y�p�Z ���j�Z�[�h�l�u �\�h�a�f�h� �̀g�h �\�u�i�h�e�g�y�l�v �i�Z�j�Z�e�e�_�e�v�g�h �k �j�Z�[�h�l�Z�f�b �i�h 1 - �f�m �w�l�Z�i�m���� 

3 - �c �w�l�Z�i - �d�Z�i�b�l�Z�e�v�g�u�c �j�_�f�h�g�l �h�l�^�_�e�v�g�u�o �k�h�h�j�m� �̀_�g�b�c �[�b�h�e�h�]�b�q�_�k�d�h�c �h�q�b�k�l�d�b - 5÷6 
�f�_�k�y�p�_�\ ���j�Z�[�h�l�u �\�h�a�f�h�`�g�h �\�u�i�h�e�g�y�l�v �i�Z�j�Z�e�e�_�e�v�g�h �k �j�Z�[�h�l�Z�f�b �i�h 2 - �f�m �w�l�Z�i�m���� 

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �h�[�s�Z�y �i�j�h�^�h�e� �̀b�l�_�e�v�g�h�k�l�v �j�Z�[�h�l �k�h�k�l�Z�\�b�l 6÷7 �f�_�k�y�p�_�\�� 
�<�u�\�h�^�u�� �I�j�_�^�e�Z�]�Z�_�f�u�c �\�Z�j�b�Z�g�l �j�Z�a�j�_�r�_�g�b�y �k�e�h�`�b�\�r�_�c�k�y �k�b�l�m�Z�p�b�b �i�h�a�\�h�e�b�l �k�g�y�l�v 

�h�k�l�j�m�x �i�j�h�[�e�_�f�m �a�Z�]�j�y�a�g�_�g�b�y �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �g�_�h�q�b�s�_�g�g�u�f�b �k�l�h�q�g�u�f�b �\�h�^�Z�f�b �i�j�b 
�b�o �m�l�b�e�b�a�Z�p�b�b �\ �h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m�� �h�[�_�k�i�_�q�b�l �h�q�b�k�l�d�m �k�l�h�q�g�u�o �\�h� ̂ �i�h �i�h�d�Z�a�Z�l�_�e�y�f �\ 
�h�q�b�s�_�g�g�h�c �k�l�h�q�g�h�c �\�h�^�_ �\�a�\�_�r�_�g�g�u�o �\�_�s�_�k�l�\ �^�h �Kex �§ 10÷20 �f�] / �e ���i�j�b �k�m�s�_�k�l�\�m�x�s�_�f 
�i�h�d�Z�a�Z�l�_�e�_ �Kex �§ 250÷600 �f�] / �e�� �b �[�b�h�e�h�]�b�q�_�k�d�h�]�h �i�h�l�j�_�[�e�_�g�b�y �d�b�k�e�h�j�h�^�Z �;�I�D20 �^�h Lex �§ 
15÷20 �f�] / �e ���i�j�b �k�m�s�_�k�l�\�m�x�s�_�f �i�h�d�Z�a�Z�l�_�e�_ Lex �§ 180÷350 �f�] / �e���� 

�I�j�_�^�e�Z�]�Z�_�f�Z�y �l�_�o�g�h�e�h�]�b�y �i�h�a�\�h�e�b�l �\ �k�m�s�_�k�l�\�_�g�g�h�c �f�_�j�_ �k�g�b�a�b�l�v �h�l�j�b�p�Z�l�_�e�v�g�h�_ 
�\�h�a�^�_�c�k�l�\�b�_ �k�l�h�q�g�u�o �\�h� ̂�i�j�b �b�o �k�[�j�h�k�_ �g�Z �]�j�m�g�l�u �i�h�q�\�� �]�j�m�g�l�h�\�u�_ �\�h�^�u �b �Z�l�f�h�k�n�_�j�g�u�c 
�\�h�a�^�m�o�� �Z �l�Z�d�`�_ �i�j�_�^�h�k�l�Z�\�b�l �j�_�Z�e�v�g�m�x �\�h�a�f�h� �̀g�h�k�l�v �F�m�g�b�p�b�i�Z�e�v�g�h�f�m �i�j�_�^�i�j�b�y�l�b�x 
�©�<�h�^�h�d�Z�g�Z�e�ª �]�� �Q�h�e�i�h�g - �:�l�Z �i�h�^�]�h�l�h�\�b�l�v �\�k�_ �g�_�h�[�o�h�^�b�f�u�_ �^�h�d�m�f�_�g�l�Z�p�b�b �b �i�j�h�c�l�b 
�i�j�h�p�_�^�m�j�u �^�e�y �i�h�e�m�q�_�g�b�y �f�_�`�^�m�g�Z�j�h�^�g�u�o �d�j�_�^�b�l�g�u�o �k�j�_�^�k�l�\ �<�;�� �:�;�J�� �?�;�J�J�� �B�;�J�� �b �^�j�� 
�f�_�`�^�m�g�Z�j�h�^�g�u�o �n�b�g�Z�g�k�h�\�u�o �h�j�]�Z�g�b�a�Z�p�b�c �i�h �\�h�k�k�l�Z�g�h�\�e�_�g�b�x �D�H�K �^�h �i�j�h�_�d�l�g�u�o 
�i�Z�j�Z�f�_�l�j�h�\ (Q�i�j�h�_�d�l = 36000 �f3 / �k�m�l�d�b���� 

�D�j�h�f�_ �l�h�]�h�� �a�Z �i�_�j�b�h�^ �^�_�c�k�l�\�b�y �b�e�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �i�j�_�^�e�Z�]�Z�_�f�h�c �l�_�o�g�h�e�h�]�b�b 
�F�m�g�b�p�b�i�Z�e�v�g�h�_ �i�j�_�^�i�j�b�y�l�b�_ �©�<�h�^�h�d�Z�g�Z�e�ª �]�� �Q�h�e�i�h�g - �:�l�Z �k�f�h�`�_�l �\ �m�k�l�Z�g�h�\�e�_�g�g�h�f 
�i�h�j�y�^�d�_ �i�h�^�]�h�l�h�\�b�l�v �\�k�_ �g�_�h�[�o�h�^�b�f�u�_ �^�h�d�m�f�_�g�l�u �b �i�j�h�\�_�k�l�b �\�k�_ �i�j�h�p�_�^�m�j�u�� �k�\�y�a�Z�g�g�u�_ �k 
�j�_�Z�e�b�a�Z�p�b�_�c 2 - �c �n�Z�a�u �i�j�h�_�d�l�Z �?�;�J�J �i�h �j�Z�a�\�b�l�b�x �\�h�^�h�k�g�Z�[�`�_�g�b�y �b �\�h�^�h�h�l�\�_�^�_�g�b�y �\ �]�� 
�Q�h�e�i�h�g - �:�l�Z �b �i�j�h�_�d�l�Z �:�;�J �©�M�k�l�h�c�q�b�\�h�_ �j�Z�a�\�b�l�b�_ �B�k�k�u�d - �D�m�e�y�ª�� �d�h�l�h�j�u�c �k�h�k�j�_�^�h�l�h�q�_�g 
�g�Z �m�i�j�Z�\�e�_�g�b�b �d�Z�g�Z�e�b�a�Z�p�b�h�g�g�u�f �o�h�a�y�c�k�l�\�h�f�� 

�K�e�_�^�m�_�l �h�l�f�_�l�b�l�v�� �q�l�h �a�Z �i�_�j�b�h�^ 4÷5 �e�_�l �\�j�_�f�_�g�g�Z�y �l�_�o�g�h�e�h�]�b�y �h�q�b�k�l�d�b �k�l�h�q�g�u�o �\�h� ̂�a�Z 
�k�q�_�l �b�k�i�h�e�v�a�h�\�Z�g�b�y �[�b�h�n�b�e�v�l�j�h�\ �h�d�m�i�b�l�k�y�� �B �i�j�b �j�_�Z�e�b�a�Z�p�b�b �i�j�h�_�d�l�Z �i�h �\�h�k�k�l�Z�g�h�\�e�_�g�b�x 
�a�Z�i�e�Z�g�b�j�h�\�Z�g�g�h�c �i�j�h�i�m�k�d�g�h�c �k�i�h�k�h�[�g�h�k�l�b �D�H�K �g�_ �[�m�^�_�l �i�j�_�i�y�l�k�l�\�h�\�Z�l�v �k�l�j�h�b�l�_�e�v�g�h - 
�f�h�g�l�Z� �̀g�u�o �j�Z�[�h�l�Z�f�� �D�j�h�f�_ �l�h�]�h�� �i�h�k�e�_ �^�_�f�h�g�l�Z�`�Z �[�b�h�n�b�e�v�l�j�h�\�� �b�o �\�h�a�f�h�`�g�h 
�b�k�i�h�e�v�a�h�\�Z�l�v �g�Z �^�j�m�]�b�o �h�[�t�_�d�l�Z�o �\ �d�Z�q�_�k�l�\�_ �k�h�h�j�m�`�_�g�b�c �[�b�h�e�h�]�b�q�_�k�d�h�c �h�q�b�k�l�d�b �k�l�h�q�g�u�o 
�\�h�^�� 

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

�‹�‹  
�i���i�� 

�G�Z�b�f�_�g�h�\�Z�g�b�_ 
�w�d�h�g�h�f�b�q�_�k�d�b�o 

�i�h�d�Z�a�Z�l�_�e�_�c 

�?�^�� 
�b�a�f�� 

�K�j�Z�\�g�b�\�Z�_�f�u�_ �\�Z�j�b�Z�g�l�u 

�<�Z�j�b�Z�g�l �©�:�ª 
�<�Z�j�b�Z�g�l  

�©�;�ª 

1 
�J�Z�k�o�h�^ �h�[�j�Z�[�Z�l�u�\�Z�_�f�h�c 
�k�l�h�q�g�h�c �\�h�^�u 
���k�j�_�^�g�_�k�m�l�h�q�g�u�c�� 

�f3 / 
�k�m�l�d�b 

6000,0 6000,0 

2 �D�Z�i�b�l�Z�e�v�g�u�_ �\�e�h�`�_�g�b�y �k�h�f 1 040 747,5 2 042 557,5 

3 
�W�d�k�i�e�m�Z�l�Z�p�b�h�g�g�u�_ 
�j�Z�k�o�h�^�u 

�k�h�f 995 950,0 1 997 760,0 

4 �I�j�b�\�_�^�_�g�g�u�_ �a�Z�l�j�Z�l�u �k�h�f 1 152 062,125 2 304 143,625 

5 
�K�j�h�d �h�d�m�i�Z�_�f�h�k�l�b �D�<�e 
���i�j�b �\�_�e�b�q�b�g�_ �i�j�b�[�u�e�b 
250 000 �k�h�f / �]�h�^�� 

�e�_�l 4,16 8,17 

 
�<�u�\�h�^�u�� �K�h�]�e�Z�k�g�h �l�_�o�g�b�d�h - �w�d�h�g�h�f�b�q�_�k�d�b�o �j�Z�k�q�_�l�h�\�� �w�n�n�_�d�l�b�\�g�u�f �\�Z�j�b�Z�g�l�h�f �i�j�b�g�y�l 

�\�Z�j�b�Z�g�l �©�:�ª - �F�_�l�h�^ �[�b�h�n�b�e�v�l�j�Z�p�b�b �k�l�h�q�g�h�c �\�h�^�u�� 
 

 �K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u�� 
1. �:�[�^�m�j�Z�k�m�e�h�\ �B���:���� �;�Z�d�Z�g�h�\ �D���L���� �B�f�Z�g�[�_�d�h�\ �K���L�� �<�h�^�h�h�l�\�_�^�_�g�b�_�� �M�q�_�[�g�b�d �^�e�y �<�M�A�h�\�� 

- �;�b�r�d�_�d�� �B�a�^ - �\�h �D�J�K�M�� 2019. - 332 �k�� 
© �:�[�^�u�e�^�Z�[�_�d�h�\ �D���L�� , �;�Z�y�a�[�_�d�h�\�Z �;���;�� , 2021 

 
 
 

�:�e�_�d�k�_�_�\ �>���F�� 
�Z�k�k�b�k�l�_�g�l�� �Z�k�i�b�j�Z�g�l 4 - �]�h �]�h�^�Z �h�[�m�q�_�g�b�y 

�X�`�g�u�c �n�_�^�_�j�Z�e�v�g�u�c �m�g�b�\�_�j�k�b�l�_�l 
�]�� �L�Z�]�Z�g�j�h�]�� �J�h�k�k�b�y 

�R�m�f�b�e�b�g �:���K�� 
�Z�k�i�b�j�Z�g�l 3 - �]�h �]�h�^�Z �h�[�m�q�_�g�b�y 

�X�`�g�u�c �n�_�^�_�j�Z�e�v�g�u�c �m�g�b�\�_�j�k�b�l�_�l 
�]�� �L�Z�]�Z�g�j�h�]�� �J�h�k�k�b�y 

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

�K �H�L�D�J�U�L�U�F �D�E�X�Q�H�F �>�E�Y �A�:�S�B�L�U �B�G�N�H�J�F�:�P�B�B  
�< �F�?�>�B�P�B�G�K�D�H�C �H�;�E�:�Q�G�H�C �I�E�:�L�N�H�J�F�? 

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

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

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

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

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

�< �j�Z�f�d�Z�o �j�Z�[�h�l�u �i�j�_�^�e�Z�]�Z�_�l�k�y �b�k�k�e�_�^�h�\�Z�l�v �k�e�_�^�m�x�s�m�x �f�h�^�_�e�v �h�[�e�Z�q�g�u�o �\�u�q�b�k�e�_�g�b�c�� 
�d�Z�`�^�u�c �k�m�[�t�_�d�l�� �^�e�y �d�h�l�h�j�h�]�h �l�j�_�[�m�_�l�k�y �h�[�_�k�i�_�q�b�l�v �d�h�g�n�b�^�_�g�p�b�Z�e�v�g�h�k�l�v �g�_�d�h�l�h�j�u�o 
�^�Z�g�g�u�o�� �j�_�Z�e�b�a�m�_�l �k�h�[�k�l�\�_�g�g�u�c �d�j�b�i�l�h�k�_�j�\�_�j�� �H�[�h�a�g�Z�q�b�f �b�o �d�Z�d S1…Sn. �D�j�b�i�l�h�k�_�j�\�_�j�u 
�y�\�e�y�x�l�k�y �q�Z�k�l�v�x �h�[�e�Z�q�g�h�c �i�e�Z�l�n�h�j�f�u�� �>�e�y �h�[�_�k�i�_�q�_�g�b�y �a�Z�s�b�l�u �b�g�n�h�j�f�Z�p�b�b�� �o�j�Z�g�b�f�h�c �\ 
�h�[�e�Z�q�g�h�c �i�e�Z�l�n�h�j�f�_�� �i�j�_�^�e�Z�]�Z�_�l�k�y �b�k�i�h�e�v�a�h�\�Z�l�v �i�h�j�h�]�h�\�m�x �]�h�f�h�f�h�j�n�g�m�x �d�j�b�i�l�h�k�b�k�l�_�f�m 
�k �h�l�d�j�u�l�u�f �d�e�x�q�h�f�� �?�z �\�u�i�h�e�g�_�g�b�_ �i�j�h�b�k�o�h�^�b�l �i�h�k�j�_�^�k�l�\�h�f �j�_�Z�e�b�a�Z�p�b�b �h�i�j�_�^�_�e�z�g�g�h�]�h 
�i�j�h�l�h�d�h�e�Z �d�j�b�i�l�h�k�_�j�\�_�j�Z�f�b�� �I�j�h�l�h�d�h�e �k�h�a�^�Z�_�l �i�Z�j�m �d�e�x�q�_�c (k1, k2). �D�e�x�q k1 – �h�l�d�j�u�l�u�c �b 
�^�h�k�l�m�i�_�g �\�k�_�f �i�h�e�v�a�h�\�Z�l�_�e�y�f �k�b�k�l�_�f�u�� �Z �d�e�x�q k2 – �k�_�d�j�_�l�g�u�c�� �g�_�b�a�\�_�k�l�g�u�c �g�b�d�h�f�m�� �< 
�b�l�h�]�_ �i�j�b �\�u�i�h�e�g�_�g�b�b �i�j�h�l�h�d�h�e�Z �k�_�j�\�_�j Si �i�h�e�m�q�Z�_�l �^�h�e�x �G�6

�Ü �k�_�d�j�_�l�g�h�]�h �d�e�x�q�Z k2. 
�I�Z�j�Z�f�_�l�j�h�f �d�j�b�i�l�h�k�b�k�l�_�f�u �y�\�e�y�_�l�k�y �q�b�k�e�h t ���g�Z�a�u�\�Z�_�l�k�y �i�h�j�h�]�h�f���� �]�^�_ t < m. 

�I�m�k�l�v�� Et �b Dt - �n�m�g�d�p�b�b �r�b�n�j�h�\�Z�g�b�y �b �^�_�r�b�n�j�h�\�Z�g�b�y �d�j�b�i�l�h�k�b�k�l�_�f�u�� Et (k1, m) - 
�d�j�b�i�l�h�]�j�Z�f�f�Z �w�e�_�f�_�g�l�Z �^�Z�g�g�u�o m. �L�h�]�^�Z�� �e�x�[�h�_ �i�h�^�f�g�h�`�_�k�l�\�h �b�a �g�_ �f�_�g�_�_ �q�_�f t �k�_�j�\�_�j�h�\ 
�b�f�_�_�l �\�h�a�f�h�`�g�h�k�l�v�� �i�h�e�v�a�m�y�k�v �k�\�h�b�f�b �^�h�e�y�f�b �k�_�d�j�_�l�g�h�]�h �d�e�x�q�Z�� �\�u�q�b�k�e�b�l�v �n�m�g�d�p�b�x Dt 
���b�a�\�e�_�q�v �^�Z�g�g�u�_ �b�a �d�j�b�i�l�h�]�j�Z�f�f�u���� �E�x�[�Z�y �d�h�Z�e�b�p�b�y �g�_ �[�h�e�_�_�� �q�_�f (t – 1) �k�_�j�\�_�j�h�\�� �k�e�h�`�b�\ 
�\�k�_ �k�\�h�b �^�h�e�b �G�6

�Ü �k�_�d�j�_�l�g�h�]�h �d�e�x�q�Z �g�_ �k�f�h�`�_�l �b�a�\�e�_�q�v �^�Z�g�g�u�_ �b�a �d�j�b�i�l�h�]�j�Z�f�f�u�� �W�l�h 
�h�a�g�Z�q�Z�_�l�� �q�l�h �d�j�b�i�l�h�k�b�k�l�_�f�Z �h�k�l�Z�_�l�k�y �k�l�h�c�d�h�c �\ �m�k�e�h�\�b�y�o �^�_�c�k�l�\�b�c �a�e�h�m�f�u�r�e�_�g�g�b�d�h�\�� 
�d�h�l�h�j�u�_ �d�h�g�l�j�h�e�b�j�m�x�l �g�_ �[�h�e�_�_ (t – 1) �k�_�j�\�_�j�h�\ [2, 3]. 

�< �o�h�^�_ �j�_�Z�e�b�a�Z�p�b�b �i�j�h�l�h�d�h�e�Z�� �d�h�l�h�j�u�c �\ �k�\�h�x �h�q�_�j�_�^�v �\�u�q�b�k�e�y�_�l �n�m�g�d�p�b�x Dt, 
�k�_�d�j�_�l�g�u�c �d�e�x�q k2 �g�b�d�h�]�^�Z �g�_ �f�h�`�_�l �[�u�l�v �\�h�k�k�l�Z�g�h�\�e�_�g �b�a �_�]�h �^�h�e�_�c�� �<�k�y �b�g�n�h�j�f�Z�p�b�y 
�i�h�e�v�a�h�\�Z�l�_�e�_�c x1…xn �r�b�n�j�m�_�l�k�y �g�Z �_�^�b�g�h�f �d�e�x�q�_ k1. �G�_�i�h�k�j�_�^�k�l�\�_�g�g�h �\ �h�[�e�Z�q�g�h�c �k�b�k�l�_�f�_ 
�o�j�Z�g�y�l�k�y �d�j�b�i�l�h�]�j�Z�f�f�u Et (k1, xi). 

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

�A�Z�i�j�h�k �d�e�b�_�g�l�Z R �\�u�i�h�e�g�y�_�l�k�y �k�e�_�^�m�x�s�b�f �h�[�j�Z�a�h�f�� �h�[�e�Z�q�g�Z�y �i�e�Z�l�n�h�j�f�Z�� �b�k�i�h�e�v�a�m�y 
�]�h�f�h�f�h�j�n�g�h�k�l�v �d�j�b�i�l�h�k�b�k�l�_�f�u�� �\�u�q�b�k�e�y�_�l �a�g�Z�q�_�g�b�_ Et (k1, E(kR, f(xs, x1. . .xn))). �I�h�k�e�_ 
�\�u�q�b�k�e�_�g�b�y �k�_�j�\�_�j�u �\�u�i�h�e�g�y�x�l �i�j�h�l�h�d�h�e �^�_�r�b�n�j�h�\�Z�g�b�y�� �b�a�\�e�_�d�Z�y �b�a �w�l�h�c �d�j�b�i�l�h�]�j�Z�f�f�u 
�a�g�Z�q�_�g�b�_ E(kR, f(xs, x1. . .xn)). 

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

�I�j�b�f�_�g�_�g�b�_ �i�j�_�^�e�h�`�_�g�g�h�]�h �f�_�o�Z�g�b�a�f�Z �y�\�e�y�_�l�k�y �w�n�n�_�d�l�b�\�g�u�f �k�i�h�k�h�[�h�f �a�Z�s�b�l�u 
�f�_�^�b�p�b�g�k�d�b�o �^�Z�g�g�u�o �\ �h�[�e�Z�q�g�h�c �i�e�Z�l�n�h�j�f�_�� 
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�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u�� 
1. Abdulrahman Alsalmany // Cloud System for Encryption and Authentication Medical Images 

// IOSR Journal of Computer Engineering (IOSR - JCE) e - ISSN: 2278 - 0661, p - ISSN: 2278 - 



88

8727, Volume 20, Issue 1, Ver. II (Jan. - Feb. 2018), PP 65 - 75 [�w�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k] https: // 
www.researchgate.net / publication / 332571801 _ Cloud _ System _ For _ Encryption _ And _ 
Authentication _ Medical _ Images (�^�Z�l�Z �h�[�j�Z�s�_�g�b�y: 29.09.2019) 

2. L. - Y. T. a. M. - S. H. Li - Chin Huangc, "A reversible data hiding method by histogram 
shifting in high quality medical images," The Journals of systems and software, vol. 86, pp. 716 - 
727, 2013 

3. M. G. a. R. D. Jessica Fridrich, "Detecting LSB Steganography in Color and Gray - Scale 
Images," Binghamton. 

© �:�e�_�d�k�_�_�\ �>���F���� �R�m�f�b�e�b�g �:���K���� 2021 
 
 
 

�:�g�^�j�b�Z�g�h�\ �>�� �I�� 
�d���l���g���� �^�h�p�_�g�l 

�<�e�Z�^�b�f�b�j�k�d�b�c �=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l  
�b�f�� �:���=�� �b �G���=�� �K�l�h�e�_�l�h�\�u�o 

�<�e�Z�^�b�f�b�j�� �J�h�k�k�b�y 
�>�u�[�h�\�Z �H�� �:�� 

�k�l�m�^�_�g�l 
�<�e�Z�^�b�f�b�j�k�d�b�c �=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l  

�b�f�� �:���=�� �b �G���=�� �K�l�h�e�_�l�h�\�u�o 
�<�e�Z�^�b�f�b�j�� �J�h�k�k�b�y 

 
�H�P�?�G�D�: �<�A�:�B�F�H�K�<�Y�A�B �I�:�J�:�F�?�L�J�H�< �L�J�:�G�K�N�H�J�F�:�L�H�J�:  

�K �L�H�Q�D�B �A�J�?�G�B�Y �Q�?�L�U�J�?�O�I�H�E�X�K�G�B�D�: 
 

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

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

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

�L�j�Z�g�k�n�h�j�f�Z�l�h�j �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �d�Z�d �b�^�_�Z�e�b�a�b�j�h�\�Z�g�g�h�_ �m�k�l�j�h�c�k�l�\�h�� �b�f�_�x�s�_�_ �\�o�h�^�g�m�x �b 
�\�u�o�h�^�g�m�x �p�_�i�b ���j�b�k�m�g�h�d 1) �k �Z�d�l�b�\�g�u�f �b �b�g�^�m�d�l�b�\�g�u�f �k�h�i�j�h�l�b�\�e�_�g�b�_�f�� �k�\�y�a�Z�g�g�u�_ �f�_�`�^�m 
�k�h�[�h�c �d�h�w�n�n�b�p�b�_�g�l�h�f �l�j�Z�g�k�n�h�j�f�Z�p�b�b��  

 

  
�J�b�k�m�g�h�d 1 – �K�o�_�f�Z �a�Z�f�_�s�_�g�b�y �l�j�Z�g�k�n�h�j�f�Z�l�h�j�Z 
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Z - �n�h�j�f�Z �q�_�l�u�j�_�o�i�h�e�x�k�g�b�d�Z �b�f�_�_�l �\�b� ̂�f�Z�l�j�b�q�g�h�]�h �m�j�Z�\�g�_�g�b�y�� 


k�Î�5�Î�6
o = �Z�<11 �<12
�<21 �<22

�Z 
k�Â�5
�Â�6
o, (1) 

�]�^�_ �d�h�f�i�e�_�d�k�g�u�_ �k�h�i�j�h�l�b�\�e�_�g�b�y 
Z11 = R1 + j �ñ �.1,  
Z22 = – (R2 + j �ñ �.2), 
Z12 = – Z21 = j �ñ �0. 
�M�q�b�l�u�\�Z�y �d�h�f�i�e�_�d�k�g�u�c �o�Z�j�Z�d�l�_�j �b�g�^�m�d�l�b�\�g�h�k�l�b �\�a�Z�b�f�h�k�\�y�a�b �f�_�`�^�m �g�Z�i�j�y�`�_�g�b�y�f�b �b 

�k�b�e�u �l�h�d�h�\ �i�j�b�h�[�j�_�l�Z�x�l �i�j�b�a�g�Z�d�b �f�g�h�]�h�i�Z�j�Z�f�_�l�j�b�q�_�k�d�b�o �a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c�� �h�i�b�k�u�\�Z�_�f�u�o 
�i�e�h�k�d�h�k�l�y�f�b �\ �l�j�_�o�f�_�j�g�h�f �i�j�h�k�l�j�Z�g�k�l�\�_ ���j�b�k�m�g�h�d 2). 

 

 
�J�b�k�m�g�h�d 2 – �>�b�Z�]�j�Z�f�f�Z �\�a�Z�b�f�h�k�\�y�a�b �g�Z�i�j�y�`�_�g�b�y �b �k�b�e�u �l�h�d�Z 

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

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

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

1. �F�_�l�h�^�b�q�_�k�d�b�_ �m�d�Z�a�Z�g�b�y �d �\�u�i�h�e�g�_�g�b�x �d�h�g�l�j�h�e�v�g�u�o �a�Z�^�Z�g�b�c �©�:�g�Z�e�b�a �b �w�e�_�f�_�g�l�u 
�k�b�g�l�_�a�Z �q�_�l�u�j�_�o�i�h�e�x�k�g�b�d�h�\�� �J�Z�k�q�_�l �i�_�j�_�o�h�^�g�u�o �i�j�h�p�_�k�k�h�\�ª �i�h �d�m�j�k�m �©�W�e�_�d�l�j�h�l�_�o�g�b�d�Z�ª�� 
�K�h�k�l�� �E�� �X�� �R�b�e�b�g �b �^�j�� – �F�b�g�k�d�� �;�=�M�B�J�� 2002. 
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�;�m�e�Z�l�h�\�Z �:���?��, �Z�k�i�b�j�Z�g�l 
�M�e�v�y�g�h�\�k�d�b�c �b�g�k�l�b�l�m�l �]�j�Z�`�^�Z�g�k�d�h�c �Z�\�b�Z�p�b�b  

�b�f�_�g�b �=�e�Z�\�g�h�]�h �f�Z�j�r�Z�e�Z �Z�\�b�Z�p�b�b �;���I�� �;�m�]�Z�_�\�Z, �]���M�e�v�y�g�h�\�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
�<�\�_�^�_�g�k�d�b�c �:���<��, �\�u�i�m�k�d�g�b�d 

�M�e�v�y�g�h�\�k�d�b�c �b�g�k�l�b�l�m�l �]�j�Z�`�^�Z�g�k�d�h�c �Z�\�b�Z�p�b�b  
�b�f�_�g�b �=�e�Z�\�g�h�]�h �f�Z�j�r�Z�e�Z �Z�\�b�Z�p�b�b �;���I�� �;�m�]�Z�_�\�Z, �]���M�e�v�y�g�h�\�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
�I�J�B�F�?�G�B�F�H�K�L�V �B�G�N�H�J�F�:�P�B�H�G�G�U�O �>�B�K�I�E�?�?�<  

�G�: �J�:�;�H�Q�B�O �F�?�K�L�:�O �:�<�B�:�P�B�H�G�G�U�O �K�I�?�P�B�:�E�B�K�L�H�< 
 
�:�g�g�h�l�Z�p�b�y�� 
�J�Z�[�h�l�Z �i�j�Z�d�l�b�q�_�k�d�b �d�Z�`�^�h�]�h �Z�\�b�Z�p�b�h�g�g�h�]�h �k�i�_�p�b�Z�e�b�k�l�Z �a�Z�\�b�k�b�l �h�l �k�j�_�^�k�l�\ �h�l�h�[�j�Z�`�_�g�b�y 

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

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

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

�h�[�h�j�m�^�h�\�Z�g�h �j�Z�a�e�b�q�g�u�f�b �b�g�^�b�d�Z�l�h�j�g�u�f�b �m�k�l�j�h�c�k�l�\�Z�f�b�� �< �g�_�[�h�e�v�r�h�c �q�Z�k�l�b 
�^�b�k�i�_�l�q�_�j�k�d�b�o �p�_�g�l�j�h�\ �h�[�k�e�m� �̀b�\�Z�g�b�y �\�h�a�^�m�r�g�h�]�h �^�\�b�`�_�g�b�y �_�s�_ �b�f�_�x�l�k�y �f�h�g�b�l�h�j�u �W�E�L - 
�l�b�i�Z�� �h�l�h�[�j�Z�`�Z�x�s�b�_ �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�m�x �h�[�k�l�Z�g�h�\�d�m �k �i�_�j�b�h�^�h�f �h�[�g�h�\�e�_�g�b�y �\ �h�^�g�m 
�f�b�g�m�l�m. �H�^�g�Z�d�h�� �W�E�L - �f�h�g�b�l�h�j�u �m�o�h�^�y�l �\ �i�j�h�r�e�h�_�� �Z �g�Z �b�o �f�_�k�l�h �i�j�b�o�h�^�y�l �@�D - �^�b�k�i�e�_�b 
[1]. 

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

1. NEC SpectraView Reference 302 30’’; 
2. NEC MultiSync PA302W 29’’; 
3. NEC MultiSync PA242W ���������¶�¶; 
4. NEC MultiSync 2190UXp ���������¶�¶�� 
5. NEC MultiSync 175M �����¶�¶�� 
�K�l�h�b�l �h�l�f�_�l�b�l�v�� �q�l�h �\ �d�Z�q�_�k�l�\�_ �b�g�^�b�d�Z�l�h�j�Z �\�h�a�^�m�r�g�h�c �h�[�k�l�Z�g�h�\�d�b �b�k�i�h�e�v�a�m�x�l�k�y�� �d�Z�d 

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

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

�=�h�\�h�j�y �h �^�_�y�l�_�e�v�g�h�k�l�b �i�b�e�h�l�h�\ �\�h�a�^�m�r�g�u�o �k�m�^�h�\ �\�Z� �̀g�h �h�l�f�_�l�b�l�v�� �q�l�h �d�Z�[�b�g�Z 
�k�h�\�j�_�f�_�g�g�h�]�h �\�h�a�^�m�r�g�h�]�h �k�m�^�g�Z �h�[�h�j�m�^�h�\�Z�g�Z �m�g�b�\�_�j�k�Z�e�v�g�u�f�b �b �f�g�h�]�h�n�m�g�d�p�b�h�g�Z�e�v�g�u�f�b 
�^�b�k�i�e�_�y�f�b [2]. �G�Z�q�b�g�Z�y �k 1994 �]�h�^�Z�� �Z �b�f�_�g�g�h �k �i�_�j�\�h�]�h �i�h�e�_�l�Z Boeing - 777, �h�k�g�Z�s�_�g�g�h�]�h 
�@�D - �^�b�k�i�e�_�y�f�b�� �k�l�Z�e�h �y�k�g�h�� �q�l�h �h�q�_�g�v �k�d�h�j�h �i�h�^�h�[�g�u�_ �^�b�k�i�e�_�b �[�m�^�m�l �^�h�f�b�g�b�j�h�\�Z�l�v �\ 
�[�h�j�l�h�\�h�c �Z�i�i�Z�j�Z�l�m�j�_ �k�Z�f�h�e�_�l�h�\ �g�h�\�h�]�h �i�h�d�h�e�_�g�b�y�� �B �^�_�c�k�l�\�b�l�_�e�v�g�h�� �l�_�o�g�h�e�h�]�b�y �@�D - 
�^�b�k�i�e�_�_�\ �k�l�Z�e�Z �^�h�f�b�g�b�j�m�x�s�_�c�� �q�l�h �i�h�\�e�b�y�e�h �i�h�e�g�h�k�l�v�x �g�Z �d�h�g�p�_�i�p�b�x �h�n�h�j�f�e�_�g�b�y 
�i�j�b�[�h�j�g�h�c �i�Z�g�_�e�b �k�Z�f�h�e�_�l�Z�� �K�e�_�^�m�_�l �m�q�_�k�l�v�� �q�l�h �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �[�h�j�l�h�\�u�o �^�b�k�i�e�_�_�\ �b�e�b 
�^�b�k�i�e�_�c�g�u�o �f�h�^�m�e�_�c �^�h�e� �̀g�u �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v �j�y�^�m �`�_�k�l�d�b�o �l�j�_�[�h�\�Z�g�b�c�� �k�\�y�a�Z�g�g�u�o �k 
�h�k�h�[�_�g�g�h�k�l�y�f�b �w�d�k�i�e�m�Z�l�Z�p�b�b�� �D �i�h�^�h�[�g�u�f �l�j�_�[�h�\�Z�g�b�y�f �f�h�`�g�h �h�l�g�_�k�l�b �r�b�j�h�d�b�c 
�l�_�f�i�_�j�Z�l�m�j�g�u�c �^�b�Z�i�Z�a�h�g�� �g�Z�e�b�q�b�_ �i�h�\�u�r�_�g�g�h�c �\�b�[�j�Z�p�b�b�� �b�a�f�_�g�_�g�b�_ �^�Z�\�e�_�g�b�y �\�h�a�^�m�o�Z �\ 
�d�Z�[�b�g�_�� �Z �l�Z�d�`�_ �r�b�j�h�d�b�c �^�b�Z�i�Z�a�h�g �b�a�f�_�g�_�g�b�y �y�j�d�h�k�l�b �i�h�^�k�\�_�l�d�b �b �d�h�g�l�j�Z�k�l�g�h�k�l�b �^�b�k�i�e�_�y�� 

�< �d�Z�[�b�g�Z�o �<�K �f�h�]�m�l �i�j�b�f�_�g�y�l�v�k�y �j�Z�a�e�b�q�g�u�_ �^�b�k�i�e�_�b �b �^�b�k�i�e�_�c�g�u�_ �f�h�^�m�e�b �n�b�j�f�u 
ImageQuest Technologies �k �^�b�Z�]�h�g�Z�e�v�x �w�d�j�Z�g�Z 5,66 �^�x�c�f�Z�� �n�b�j�f�u Honeywell �b MOOG 
Component Group, �^�b�k�i�e�_�c�g�u�_ �k�b�k�l�_�f�u ICDS 2000 �Z�f�_�j�b�d�Z�g�k�d�h�c �n�b�j�f�u Arnav System, 
Flight2 �n�b�j�f�u Rockwell Collins. �>�h�\�h�e�v�g�h �i�h�i�m�e�y�j�g�h�c �h�j�]�Z�g�b�a�Z�p�b�_�c �i�h �i�j�h�b�a�\�h�^�k�l�\�m 
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 �=�h�\�h�j�y �h�[ �h�k�l�Z�e�v�g�u�o �Z�\�b�Z�p�b�h�g�g�u�o �k�i�_�p�b�Z�e�b�k�l�Z�o �f�h�`�g�h �h�l�f�_�l�b�l�v�� �q�l�h �^�_�y�l�_�e�v�g�h�k�l�v 
�[�h�e�v�r�b�g�k�l�\�Z �b�a �g�b�o �k�\�y�a�Z�g�Z �k �l�Z�d�b�f�b �w�d�j�Z�g�Z�f�b�� �d�Z�d �@�D - �^�b�k�i�e�_�b�� �K�h�l�j�m�^�g�b�d�b �k�e�m�`�[�u 
�Z�\�b�Z�p�b�h�g�g�h�c �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�h�f�b�f�h �@�D - �^�b�k�i�e�_�_�\�� �i�j�b �h�p�_�g�d�_ �[�Z�]�Z�`�Z �b �]�j�m�a�h�\ �l�Z�d�`�_ 
�f�h�]�m�l �j�Z�[�h�l�Z�l�v �k �^�b�k�i�e�_�y�f�b �l�b�i�Z OLED, �h�l�e�b�q�Z�x�s�b�f�b�k�y �d�Z�q�_�k�l�\�h�f �p�\�_�l�h�i�_�j�_�^�Z�q�b�� 

�M�q�b�l�u�\�Z�y �\�h�a�f�h� �̀g�h�k�l�b �l�_�o�g�b�q�_�k�d�h�]�h �i�j�h�]�j�_�k�k�Z�� �m�k�e�h�\�b�y �w�d�k�i�e�m�Z�l�Z�p�b�b �b 
�w�j�]�h�g�h�f�b�q�_�k�d�b�c �i�h�^�o�h�^ �d �i�j�h�_�d�l�b�j�h�\�Z�g�b�x �j�Z�[�h�q�_�]�h �f�_�k�l�Z�� �h�[�j�Z�s�Z�y �\�g�b�f�Z�g�b�_ �g�Z �a�^�h�j�h�\�v�_ 
�Z�\�b�Z�p�b�h�g�g�u�o �k�i�_�p�b�Z�e�b�k�l�h�\�� �g�_ �b�k�d�e�x�q�_�g�h�� �q�l�h �\ �g�_�^�Z�e�_�d�h�f �[�m�^�m�s�_�f �g�Z �k�f�_�g�m �q�Z�k�l�b LCD - 
�^�b�k�i�e�_�_�\ �i�j�b�^�m�l �g�h�\�u�_ �l�b�i�u �^�b�k�i�e�_�_�\�� �d�Z�d �w�l�h �i�j�h�b�a�h�r�e�h �k CRT �i�j�b �a�Z�f�_�g�_ �g�Z LCD 
�^�b�k�i�e�_�b�� 
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�J�b�k�m�g�h�d 1 - �J�Z�k�i�h�e�h�`�_�g�b�_ �k�\�Z�b �i�j�b �m�k�b�e�_�g�b�b �n�m�g�^�Z�f�_�g�l�h�\ 

 �k �i�h�f�h�s�v�x �w�e�_�d�l�j�h�j�Z�a�j�u�\�g�h�c �l�_�o�g�h�e�h�]�b�b�� 
 �G�Z�d�e�h�g�g�u�_ �i�h �h�[�_ �k�l�h�j�h�g�u�� �G�Z�d�e�h�g�g�u�_ �k �h�^�g�h�c �k�l�h�j�h�g�u�� �<�_�j�l�b�d�Z�e�v�g�u�_�� 
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Abstract 
The paper provides general statistics of electrical injuries in Russia, analyzes the measures used 

to improve safety in the operation of electrical installations. The article points out changes in labor 
safety rules for the operation of electrical installations in 2021. The purpose of the study is to 
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identify the distinctive causes of electrical injuries when working with electrical installations and 
equipment, as well as solutions to reduce their quantity. It demonstrates the importance of creating 
risk maps alongside with the execution of permits - to - work prior to the starting of work on 
electrical installations maintenance. 

Keywords 
permit - to - work, risk maps, electrical safety, accident, electrical injury, electrical injury causes, 

labor protection. 
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�g�_�k�q�Z�k�l�g�u�o �k�e�m�q�Z�_�\�� �W�e�_�d�l�j�h�l�j�Z�\�f�u �g�Z �i�j�h�b�a�\�h�^�k�l�\�_ �k�h�k�l�Z�\�e�y�x�l �i�h�q�l�b 30 % �h�l �h�[�s�_�]�h 
�q�b�k�e�Z �\�k�_�o �l�j�Z�\�f �b�� �d�Z�d �i�j�Z�\�b�e�h�� �b�f�_�x�l �l�y�`�_�e�u�_ �i�h�k�e�_�^�k�l�\�b�y�� �I�h �q�Z�k�l�h�l�_ �k�f�_�j�l�_�e�v�g�u�o 
�b�k�o�h�^�h�\ �h�g�b �\ 15 - 16 �j�Z�a �i�j�_�\�h�k�o�h�^�y�l �^�j�m�]�b�_ �\�b�^�u �l�j�Z�\�f [1]. �K�l�Z�l�b�k�l�b�d�Z �g�_�k�q�Z�k�l�g�u�o 
�k�e�m�q�Z�_�\ �g�Z �i�j�h�b�a�\�h�^�k�l�\�_ �\ �J�h�k�k�b�b �i�j�b�\�_�^�_�g�Z �\ �l�Z�[�e�b�p�_ 1.  

 
�L�Z�[�e�b�p�Z 1 - �K�l�Z�l�b�k�l�b�d�Z �d�h�e�b�q�_�k�l�\�Z �g�_�k�q�Z�k�l�g�u�o �k�e�m�q�Z�_�\ �g�Z �i�j�h�b�a�\�h�^�k�l�\�_ 

�I�h�d�Z�a�Z�l�_�e�v 2011 2012 2013 2014 2015 2016 2017 2018 2019 
�I�h�k�l�j�Z�^�Z�\�r�b
�o�� �l�u�k�� �q�_�e 

43,6 40,4 35,6 31,3 28,2 26,7 25,4 23,6 23,3 

�I�h�]�b�[�r�b�o�� 
�l�u�k�� �q�_�e 

1,82 1,82 1,70 1,46 1,29 1,29 1,14 1,07 1,06 

 
�I�j�b�q�b�g�u �w�e�_�d�l�j�h�l�j�Z�\�f�Z�l�b�a�f�Z �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �k�e�_�^�m�x�s�b�_�� 
�‡ 40–45 % �w�e�_�d�l�j�h�l�j�Z�\�f �k�\�y�a�Z�g�u �k �g�_�g�Z�^�e�_�`�Z�s�b�f �m�j�h�\�g�_�f �w�d�k�i�e�m�Z�l�Z�p�b�b 

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

�‡ 25–30 % �w�e�_�d�l�j�h�l�j�Z�\�f �\�u�a�u�\�Z�_�l �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�Z�y �h�j�]�Z�g�b�a�Z�p�b�y �j�Z�[�h�q�_�]�h �f�_�k�l�Z �b 
�g�_�\�u�i�h�e�g�_�g�b�_�f �l�j�_�[�h�\�Z�g�b�c �^�h�e�`�g�h�k�l�g�u�o �b�g�k�l�j�m�d�p�b�c �b �l�j�_�[�h�\�Z�g�b�c �h�o�j�Z�g�u �l�j�m�^�Z�� 

�‡ 30–35 % �w�e�_�d�l�j�h�l�j�Z�\�f �h�[�m�k�e�h�\�e�_�g�h �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�c �d�h�g�k�l�j�m�d�p�b�_�c �b �f�h�g�l�Z�`�h�f 
�h�[�h�j�m�^�h�\�Z�g�b�y�� �g�Z�e�b�q�b�_�f �h�l�d�j�u�l�u�o �l�h�d�h�\�_�^�m�s�b�o �q�Z�k�l�_�c�� �g�_�^�h�k�l�Z�l�h�q�g�u�f �j�Z�k�k�l�h�y�g�b�_�f 
�f�_�`�^�m �l�h�d�h�\�_�^�m�s�b�f�b �q�Z�k�l�y�f�b �b �f�_�l�Z�e�e�b�q�_�k�d�b�f�b �d�h�g�k�l�j�m�d�p�b�y�f�b �h�[�h�j�m�^�h�\�Z�g�b�y�� 
�h�l�k�m�l�k�l�\�b�_�f �k�b�]�g�Z�e�b�a�Z�p�b�b�� �[�e�h�d�b�j�h�\�d�b �b �l�� �^�� [2]. 

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

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

�< �k�h�h�l�\�_�l�k�l�\�b�b �k �=�H�K�L 12.0.004 - 2015 - �j�Z�[�h�l�u�� �k�\�y�a�Z�g�g�u�_ �k �h�[�k�e�m�`�b�\�Z�g�b�_�f 
�w�e�_�d�l�j�b�q�_�k�d�b�o �m�k�l�j�h�c�k�l�\�� �k�q�b�l�Z�x�l�k�y �j�Z�[�h�l�Z�f�b �i�h�\�u�r�_�g�g�h�c �h�i�Z�k�g�h�k�l�b�� �i�h�w�l�h�f�m �d �j�_�f�h�g�l�m 
�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 �^�h�i�m�k�d�Z�x�l�k�y �l�h�e�v�d�h �l�_ �j�Z�[�h�l�g�b�d�b�� �d�h�l�h�j�u�_ �i�j�h�r�e�b 
�k�i�_�p�b�Z�e�v�g�h�_ �h�[�m�q�_�g�b�_�� �i�j�h�\�_�j�d�m �a�g�Z�g�b�c �i�j�Z�\�b�e �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 
�i�h�l�j�_�[�b�l�_�e�_�c �b �i�j�Z�\�b�e �l�_�o�g�b�d�b �[�_�a�h�i�Z�k�g�h�k�l�b �i�j�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 
�i�h�l�j�_�[�b�l�_�e�_�c �b �b�f�_�x�s�b�_ �g�Z �j�m�d�Z�o �m�^�h�k�l�h�\�_�j�_�g�b�_ �g�Z �i�j�Z�\�h �h�[�k�e�m�`�b�\�Z�g�b�y 
�w�e�_�d�l�j�h�m�k�l�Z�g�h�\�h�d�� 

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

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

�q�l�h �q�b�k�e�h �g�_�k�q�Z�k�l�g�u�o �k�e�m�q�Z�_�\ �\ �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�Z�o �g�Z�i�j�y�`�_�g�b�_�f �^�h 1000 �< �a�g�Z�q�b�l�_�e�v�g�h 
���i�h�q�l�b �\ �l�j�b �j�Z�a�Z�� �[�h�e�v�r�_�� �q�_�f �\ �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�Z�o �g�Z�i�j�y� �̀_�g�b�_�f �\�u�r�_ 1000 �<�� �>�Z�g�g�h�_ 
�h�[�k�l�h�y�l�_�e�v�k�l�\�h �k�\�y�a�Z�g�h �k �l�_�f�� �q�l�h �e�x�^�b �j�Z�[�h�l�Z�x�s�b�_ �g�Z �h�[�h�j�m�^�h�\�Z�g�b�b �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f 
�w�e�_�d�l�j�h�w�g�_�j�]�b�b �g�_ �b�f�_�x�l �k�i�_�p�b�Z�e�v�g�h�]�h �^�h�i�m�k�d�Z �i�h �w�e�_�d�l�j�h�[�_�a�h�i�Z�k�g�h�k�l�b�� �G�Z�b�[�h�e�_�_ 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�b �i�j�b�q�b�g�Z�f�b �i�h�j�Z� �̀_�g�b�c �w�e�_�d�l�j�b�q�_�k�d�b�f �l�h�d�h�f �_�]�h �i�h�e�v�a�h�\�Z�l�_�e�_�c 
�y�\�e�y�x�l�k�y�� 

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

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

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

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

�B�a�m�q�_�g�b�_ �\�e�b�y�g�b�y �r�Z�]�Z �g�Z�i�j�Z�\�e�y�x�s�b�o �P�5 �b �j�Z�[�h�q�b�o �P�6 �e�h�i�Z�l�h�d �g�Z �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b 
�l�m�j�[�b�g�g�u�o �k�l�m�i�_�g�_�c �[�u�e�h �\�u�i�h�e�g�_�g�h �g�Z �^�b�g�Z�f�b�q�_�k�d�b�o �\�h�a�^�m�r�g�u�o �k�l�_�g�^�Z�o�� �H�[�t�_�d�l�h�f 



99

�b�k�k�e�_�^�h�\�Z�g�b�y �k�e�m�`�b�e�b �f�h�^�_�e�b A �b B �l�m�j�[�b�g�g�u�o �k�l�m�i�_�g�_�c �f�h�s�g�u�o �l�m�j�[�h�f�Z�r�b�g�� �b�f�_�x�s�b�_ 
�k�e�_�^�m�x�s�b�_ �i�Z�j�Z�f�_�l�j�u�� �F�h�^�_�e�v A: �\�u�k�h�l�Z �j�Z�[�h�q�b�o �e�h�i�Z�l�h�d l = 125 �f�f�� �k�j�_�^�g�b�c �^�b�Z�f�_�l�j d = 

417,5 �f�f  �F�@�H
W= 3,34�G, �r�Z�] �g�Z �k�j�_�^�g�_�f �^�b�Z�f�_�l�j�_ �J�D �P�§�6 = 0,875, �m�]�h�e �\�u�o�h�^�Z �i�h�l�h�d�Z �b�a �G�: 

�Ù�5 = �t�{�¹�r�w�", �b�a �J�D - �Ú�5 = �t�{�¹�s�w�". �H�l�g�h�k�b�l�_�e�v�g�u�c �r�Z�] �J�E �b�a�f�_�g�y�e�k�y �\ �^�b�Z�i�Z�a�h�g�_ ±  30 % 
�h�l �j�Z�k�q�_�l�g�h�]�h �a�g�Z�q�_�g�b�y �i�m�l�_�f �b�a�f�_�g�_�g�b�y �b�o �d�h�e�b�q�_�k�l�\�Z �\ �J�D�� 

�B�a�f�_�g�_�g�b�_ �\�u�k�h�l�u �J�E �i�j�h�b�a�\�h�^�b�e�h�k�v �i�h�^�j�_�a�d�h�c �b�o �i�_�j�b�n�_�j�b�c�g�h�c �q�Z�k�l�b�� �A�Z �k�q�_�l �w�l�h�]�h 
�[�u�e�h �b�k�i�u�l�Z�g�h 20 �\�Z�j�b�Z�g�l�h�\ �d�h�g�k�l�j�m�d�l�b�\�g�h�]�h �b�k�i�h�e�g�_�g�b�y �h�l�k�_�d�Z �: – �i�j�b �i�y�l�b �a�g�Z�q�_�g�b�y�o 

�P�6 �^�e�y �k�l�m�i�_�g�_�c �k �\�l�m�e�h�q�g�u�f �h�l�g�h�r�_�g�b�_�f �@�H
W = 3,34; 5,5; 7,9; 8,5. 

�B�k�i�u�l�Z�g�b�y �f�h�^�_�e�b B, �b�f�_�x�s�_�c �@�H
W = 19,55, �[�u�e�b �\�u�i�h�e�g�_�g�u �i�j�b �k�_�f�b �a�g�Z�q�_�g�b�y�o �r�Z�]�Z 

�G�: �P�5 - �\ �^�b�Z�i�Z�a�h�g�_ �_�]�h �b�a�f�_�g�_�g�b�y �h�l – 15 % �^�h +30 % �\ �k�j�Z�\�g�_�g�b�b �k �j�Z�k�q�_�l�g�u�f �\�Z�j�b�Z�g�l�h�f�� 
�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h �m�k�l�Z�g�h�\�e�_�g�h�� �q�l�h �m�\�_�e�b�q�_�g�b�_ �h�l�g�h�k�b�l�_�e�v�g�h�]�h �r�Z�]�Z �e�h�i�Z�l�h�d �J�D �¿�P�§�6 

�\�u�a�u�\�Z�_�l �k�g�b�`�_�g�b�_ �k�l�Z�l�b�q�_�k�d�h�]�h �^�Z�\�e�_�g�b�y �d�Z�d �i�_�j�_�^ �j�Z�[�h�q�b�f �\�_�g�p�h�f�� �l�Z�d �b �a�Z �g�b�f�� �i�j�b�q�_�f 
�\ �g�Z�b�[�h�e�v�r�_�c �k�l�_�i�_�g�b �w�l�h �h�l�g�h�k�b�l�k�y �d �f�_�`�\�_�g�p�_�\�h�f�m �a�Z�a�h�j�m�� �h�k�h�[�_�g�g�h �_�]�h �d�h�j�g�_�\�h�c �a�h�g�_�� 
�A�g�Z�q�_�g�b�_ �¿�P
$
$
$�6 �i�h�^�k�q�b�l�u�\�Z�e�h�k�v �b�a �\�u�j�Z�`�_�g�b�y  

�¿�P�§�6 =  �@�P�6 
F �P�6�Û�A �P�6�Û
W , 

�]�^�_ �P�6�Û – �j�Z�k�q�_�l�g�Z�y �\�_�e�b�q�b�g�Z �r�Z�]�Z �J�E�� 

�D�Z�d �k�e�_�^�k�l�\�b�_�� �b�a�f�_�g�_�g�b�_ �¿�P�§�6 �h�l�j�Z�`�Z�_�l�k�y �b �g�Z �\�_�e�b�q�b�g�Z�o �d�h�j�g�_�\�h�c �é�" �b �i�_�j�b�n�_�j�b�c�g�h�c 
�é�"�" �j�_�Z�d�l�b�\�g�h�k�l�b �l�m�j�[�b�g�g�h�]�h �h�l�k�_�d�Z ���j�b�k��������  

 

 
�J�b�k������ �A�Z�\�b�k�b�f�h�k�l�v �h�l�g�h�k�b�l�_�e�v�g�h�c �d�h�j�g�_�\�h�c �é�§�" �b �i�_�j�b�n�_�j�b�c�g�h�c �é�§�"�" 
�k�l�_�i�_�g�b �j�_�Z�d�l�b�\�g�h�k�l�b �h�l �i�j�b�j�Z�s�_�g�b�y �h�l�g�h�k�b�l�_�e�v�g�h�]�h �r�Z�]�Z �¿�P�§�5 �b �¿�P�§�6: 

1 - �¿�P�§�5 = 0; �¿�P�§�6 =  varia; �h�l�k�_�d �:, �@�H
W = 3,34; 

2 - �¿�P�§�5 = varia; �¿�P�§�6 =  0; �k�l�m�i�_�g�v �h�l�k�_�d�Z B, �@�H
W = 19,55 
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�K�e�_�^�m�_�l �h�l�f�_�l�b�l�v�� �q�l�h �m�f�_�g�v�r�_�g�b�_ �r�Z�]�Z �J�E �\ �[�h�e�v�r�_�c �k�l�_�i�_�g�b �h�d�Z�a�u�\�Z�_�l �\�e�b�y�g�b�_ �g�Z 
�]�j�Z�^�b�_�g�l �b�a�f�_�g�_�g�b�y �j�_�Z�d�p�b�b �k�l�m�i�_�g�b�� �q�_�f �_�]�h �m�\�_�e�b�q�_�g�b�_�� �i�j�b�q�_�f �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �w�l�h 
�k�d�Z�a�u�\�Z�_�l�k�y �g�Z �_�z �m�j�h�\�g�_ �\ �d�h�j�g�_�\�h�f �k�_�q�_�g�b�b�� �J�_�Z�d�l�b�\�g�h�k�l�v �k�l�m�i�_�g�b �k�m�s�_�k�l�\�_�g�g�h �a�Z�\�b�k�b�l �b 
�h�l �\�_�e�b�q�b�g�u �f�_�`�e�h�i�Z�l�h�q�g�u�o �d�Z�g�Z�e�h�\ �\ �G�: ���j�b�k�������� �Q�_�f �[�h�e�v�r�_ �a�g�Z�q�_�g�b�_ �¿�P�§�5 =

�@�P�5 
F �P�5�Û�A �P�5�Û
W , �l���_�� �q�_�f �a�g�Z�q�b�l�_�e�v�g�_�_ �r�Z�] �k�h�i�e�h�\�u�o �e�h�i�Z�l�h�d �h�l�e�b�q�Z�_�l�k�y �h�l �j�Z�k�q�_�l�g�h�]�h�� �l�_�f 

�b�g�l�_�g�k�b�\�g�_�_ �b�a�f�_�g�y�_�l�k�y �j�_�Z�d�l�b�\�g�h�k�l�v �k�l�m�i�_�g�b�� �I�j�b �w�l�h�f �g�Z�[�e�x�^�Z�_�l�k�y �h�[�j�Z�l�g�Z�y 
�a�Z�d�h�g�h�f�_�j�g�h�k�l�v�� �m�f�_�g�v�r�_�g�b�_ �P�5 �\�u�a�u�\�Z�_�l �k�g�b�`�_�g�b�_ �é, �Z �_�]�h �i�h�\�u�r�_�g�b�_ �k�i�h�k�h�[�k�l�\�m�_�l 
�j�h�k�l�m �j�_�Z�d�p�b�b�� 

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

�i�j�b�\�h�^�b�l �d �k�g�b�`�_�g�b�x �D�I�> �l�m�j�[�b�g�g�h�]�h �h�l�k�_�d�Z �ß�§= �ß
�ß�ã
W ���j�b�k�������� �L�Z�d�� �^�e�y �f�h�^�_�e�b A �k �@�H
W = 

3,34 �m�\�_�e�b�q�_�g�b�_ �¿�P�§�6 �g�Z 30 % �\�u�a�u�\�Z�_�l �k�g�b�`�_�g�b�_ �_�z �w�d�h�g�h�f�b�q�g�h�k�l�b �g�Z 1 % , �Z �^�e�y �\�Z�j�b�Z�g�l�Z 

�k �@�H
W = 8,5 – �g�Z 0,5 % . 

 

 
�J�b�k������ �A�Z�\�b�k�b�f�h�k�l�v �h�l�g�h�k�b�l�_�e�v�g�h�]�h �D�I�> �k�l�m�i�_�g�b �ß�§ �h�l �\�_�e�b�q�b�g�u �¿�P�§�5 �b �¿�P�§�6: 

1 - �¿�P�§�5 = 0; �¿�P�§�6 =  varia; �h�l�k�_�d �: (       - �@�H
W = 3,34;       - �@�H
W = 8,5); 

2 - �¿�P�§�5 = varia; �¿�P�§�6 =  0; �k�l�m�i�_�g�v �h�l�k�_�d�Z B, �@�H
W = 19,55 

 

�D�Z�d �\�b�^�g�h�� �\�e�b�y�g�b�_ �P�6 �g�Z �b�a�f�_�g�_�g�b�_ �w�n�n�_�d�l�b�\�g�h�k�l�b �k�l�m�i�_�g�b �l�_�f �a�g�Z�q�b�l�_�e�v�g�_�_�� �q�_�f 

�[�h�e�v�r�_ �\�_�e�b�q�b�g�Z �@�H
W.  

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

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

���\�h�a�^�_�c�k�l�\�b�_ �w�g�_�j�]�h�g�h�k�b�l�_�e�y�� �g�Z �j�Z�[�h�q�b�_ �e�h�i�Z�l�d�b �J�D �2
$�Î = �2�Î
�2�Î�Ó


X �h�l �\�_�e�b�q�b�g 

�f�_�`�e�h�i�Z�l�h�q�g�u�o �j�Z�k�k�l�h�y�g�b�c �\ �g�Z�i�j�Z�\�e�y�x�s�b�o �Z�i�i�Z�j�Z�l�Z�o �b �j�Z�[�h�q�b�o �d�h�e�_�k�Z�o (�¿�P�§�5 �Ë �¿�P�§�6) �\ 

�r�b�j�h�d�h�f �^�b�Z�i�Z�a�h�g�_ �b�a�f�_�g�_�g�b�y �\�l�m�e�h�q�g�h�]�h �h�l�g�h�r�_�g�b�y �@�H
W �k�l�m�i�_�g�b�� 
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�J�b�k������ �<�e�b�y�g�b�_ �\�_�e�b�q�b�g�u �i�j�b�j�Z�s�_�g�b�y �h�l�g�h�k�b�l�_�e�v�g�h�]�h �r�Z�]�Z �g�Z �h�k�_�\�h�_ �m�k�b�e�b�_�� 

1 - �¿�P�§�5 = 0; �¿�P�§�6 =  varia; �h�l�k�_�d �:�� 

 - �@�H
W = 3,34;      - �@�H
W = 5,5;      - �@�H
W = 7,0; 

 - �@�H
W = 8,5; 2 - �¿�P�§�5 = varia; �¿�P�§�6 =  0; �k�l�m�i�_�g�v �h�l�k�_�d�Z B 

 
�D�Z�d �\�b�^�g�h�� �2
$�Î �m�f�_�g�v�r�Z�_�l�k�y �i�j�b �m�\�_�e�b�q�_�g�b�b �P�6, �q�l�h �k�\�y�a�Z�g�h �k �i�_�j�_�j�Z�k�i�j�_�^�_�e�_�g�b�_�f 

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

�k�d�Z�a�u�\�Z�_�l�k�y �g�Z �m�j�h�\�g�_ �h�k�_�\�h�c �g�Z�]�j�m�a�d�b �g�Z �J�E �\ �k�l�m�i�_�g�y�o �k �\�u�k�h�d�b�f�b �a�g�Z�q�_�g�b�y�f�b 
�@

�H
W. �L�Z�d �b�a�f�_�g�_�g�b�_ �¿�P�§�6 �h�l 0 �^�h +0,3 �\�u�a�u�\�Z�_�l �m�f�_�g�v�r�_�g�b�_ �2
$�Î �g�Z 12 % �\ �k�l�m�i�_�g�b �k �@�H
W 

= 3,34, �Z �\ �k�l�m�i�_�g�b �k �@�H
W = 8,5 �g�Z 34 % . 

�M�\�_�e�b�q�_�g�b�_ �f�_�`�e�h�i�Z�l�h�q�g�u�o �d�Z�g�Z�e�h�\ �\ �G�: �\�u�a�u�\�Z�_�l �j�h�k�l �2
$�Î. �G�Z�i�j�b�f�_�j�� 
�b�a�f�_�g�_�g�b�_ �¿�P�§�5 �h�l 0 �^�h +0,3 �i�h�\�u�r�Z�_�l �Z�d�k�b�Z�e�v�g�h�_ �^�Z�\�e�_�g�b�_ �g�Z 70 % . �I�j�b �w�l�h�f 
�k�e�_�^�m�_�l �m�q�b�l�u�\�Z�l�v�� �q�l�h �h�l�d�e�h�g�_�g�b�_ �h�l �j�Z�k�q�_�l�g�h�]�h �a�g�Z�q�_�g�b�y �\�_�e�b�q�b�g�u �P�5 �h�d�Z�a�u�\�Z�_�l 
�g�Z �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �l�m�j�[�b�g�g�h�]�h �h�l�k�_�d�Z �[�h�e�v�r�_�_ �\�e�b�y�g�b�_�� �q�_�f �b�a�f�_�g�_�g�b�_ �r�Z�]�Z �J�E 
���j�b�k������ �j�b�k�������� �D�Z�d �\�b�^�g�h�� �k �m�f�_�g�v�r�_�g�b�_�f �\�u�k�h�l�u �J�E �]�j�Z�^�b�_�g�l �k�g�b�`�_�g�b�y �D�I�> 
�k�l�m�i�_�g�b �\�h�a�j�Z�k�l�Z�_�l�� 

�D�Z�d �i�h�d�Z�a�Z�e�b �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�g�b�`�_�g�b�_ �h�k�_�\�u�o �k�b�e �g�Z �e�h�i�Z�l�h�q�g�u�c �\�_�g�_�p �J�D ���\ 
�i�j�_�^�_�e�Z�o �����«����  % ) �[�_�a �k�m�s�_�k�l�\�_�g�g�h�]�h �k�h�d�j�Z�s�_�g�b�y �D�I�> �l�m�j�[�b�g�g�h�]�h �h�l�k�_�d�Z ���g�_ 
�[�h�e�_�_ 0,5 % ) �f�h�`�_�l �[�u�l�v �^�h�k�l�b�]�g�m�l�h �i�m�l�_�f �m�\�_�e�b�q�_�g�b�y �P�6 �g�Z �����«����  % �b 
�m�f�_�g�v�r�_�g�b�y �i�j�b�f�_�j�g�h �g�Z �l�Z�d�m�x �\�_�e�b�q�b�g�m �r�Z�]�Z �G�E�� 
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�=�j�Z�q�_�\�Z �H���=���� 
�d�Z�g�^���[�b�h�e���g�Z�m�d�� �^�h�p�_�g�l��  

�N�=�;�H�M �<�H �©�K�b�[�b�j�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l �\�h�^�g�h�]�h �l�j�Z�g�k�i�h�j�l�Z�ª  
�]���G�h�\�h�k�b�[�b�j�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

�D�Z�j�m�g�b�g�Z �B���>�� 
�k�l�m�^�_�g�l�d�Z��  

�N�=�;�H�M �<�H �©�K�b�[�b�j�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l �\�h�^�g�h�]�h �l�j�Z�g�k�i�h�j�l�Z�ª  
�]���G�h�\�h�k�b�[�b�j�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
�A�G�:�Q�?�G�B�? �K�F�D �>�E�Y �I�J�?�>�I�J�B�Y�L�B�C �I�H �J�?�F�H�G�L�M �I�L�F  

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

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

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

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

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

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

�I�j�b �\�u�[�h�j�_ �h�j�]�Z�g�b�a�Z�p�b�b �^�e�y �a�Z�d�e�x�q�_�g�b�y �^�h�]�h�\�h�j�Z �g�Z �j�_�f�h�g�l�g�u�_ �j�Z�[�h�l�u �i�j�_�^�i�h�q�l�_�g�b�_ 
�h�l�^�Z�_�l�k�y �h�j�]�Z�g�b�a�Z�p�b�y�f�� �a�Z�j�_�d�h�f�_�g�^�h�\�Z�\�r�b�f �k�_�[�y �\�u�k�h�d�b�f �d�Z�q�_�k�l�\�h�f�� �g�b�a�d�h�c �k�l�h�b�f�h�k�l�v�x 
�j�Z�[�h�l �b �d�h�j�h�l�d�b�f �k�j�h�d�h�f �\�u�i�h�e�g�_�g�b�y �j�Z�[�h�l�� �H�^�g�b�f �b�a �g�_�f�Z�e�h�\�Z�`�g�u�o �n�Z�d�l�h�j�h�\ �i�j�b 
�\�u�[�h�j�_ �l�Z�d�b�o �h�j�]�Z�g�b�a�Z�p�b�c �y�\�e�y�_�l�k�y �g�Z�e�b�q�b�_ �k�b�k�l�_�f�u �f�_�g�_�^�`�f�_�g�l�Z �d�Z�q�_�k�l�\�Z �\ �k�h�h�l�\�_�l�k�l�\�b�_ 
�k�h �k�l�Z�g�^�Z�j�l�Z�f�b �B�K�H �k�_�j�b�b 9000. �>�Z�g�g�u�_ �k�l�Z�g�^�Z�j�l�u �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �m�g�b�\�_�j�k�Z�e�v�g�u�c 
�i�h�^�o�h�^ �d �h�p�_�g�d�_ �k�i�h�k�h�[�g�h�k�l�_�c �h�j�]�Z�g�b�a�Z�p�b�b �h�[�_�k�i�_�q�b�l�v �k�l�Z�[�b�e�v�g�h�_ �d�Z�q�_�k�l�\�h �k�\�h�_�c �j�Z�[�h�l�u�� 
�i�j�_�^�h�k�l�Z�\�e�y�_�f�u�o �m�k�e�m�]�� �D�j�h�f�_ �l�h�]�h�� �^�Z�g�g�u�_ �k�l�Z�g�^�Z�j�l�u �f�h�]�m�l �i�j�b�f�_�g�y�l�v �h�j�]�Z�g�b�a�Z�p�b�b 
�e�x�[�h�]�h �j�Z�a�f�_�j�Z �b �n�h�j�f�u �k�h�[�k�l�\�_�g�g�h�k�l�b��  

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

�< �k�h�h�l�\�_�l�k�l�\�b�_ �k �l�j�_�[�h�\�Z�g�b�y�f�b �k�l�Z�g�^�Z�j�l�Z �=�H�K�L �J �B�K�H 9001 �k�b�k�l�_�f�Z �f�_�g�_�^�`�f�_�g�l�Z 
�d�Z�q�_�k�l�\�Z �^�h�e� �̀g�Z �[�u�l�v �^�h�d�m�f�_�g�l�b�j�h�\�Z�g�Z�� �G�Z�j�y�^�m �k �h�[�y�a�Z�l�_�e�v�g�u�f�b �^�h�d�m�f�_�g�l�Z�f�b�� 
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�h�j�]�Z�g�b�a�Z�p�b�y �k�Z�f�Z �f�h�`�_�l �h�i�j�_�^�_�e�b�l�v �k�l�_�i�_�g�v �^�h�d�m�f�_�g�l�b�j�h�\�Z�g�b�y �b �k�h�a�^�Z�l�v �^�h�d�m�f�_�g�l�u�� 
�g�_�h�[�o�h�^�b�f�u�_ �_�c �^�e�y �h�[�_�k�i�_�q�_�g�b�y �d�Z�q�_�k�l�\�Z �k�\�h�_�c �j�Z�[�h�l�u��  

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

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

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

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

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

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

�I�j�b�g�p�b�i�u �f�_�g�_�^�`�f�_�g�l�Z�� �b�a�e�h�`�_�g�g�u�_ �\ �=�H�K�L �J �B�K�H 9000 �i�j�_�^�i�h�e�Z�]�Z�x�l �i�h�k�l�h�y�g�g�h�_ 
�m�e�m�q�r�_�g�b�_ �^�_�y�l�_�e�v�g�h�k�l�b �i�j�_�^�i�j�b�y�l�b�y �b �\�k�_�o �i�j�h�p�_�k�k�h�\�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h �g�_�h�[�o�h�^�b�f�h �l�Z�d�`�_ 
�a�Z�i�e�Z�g�b�j�h�\�Z�l�v �f�_�j�h�i�j�b�y�l�b�y �i�h �m�e�m�q�r�_�g�b�x �b �^�Z�g�g�h�]�h �i�j�h�p�_�k�k�Z�� �h�k�g�h�\�u�\�Z�y�k�v �g�Z �^�Z�g�g�u�o�� 
�i�h�e�m�q�_�g�g�u�o �\ �j�_�a�m�e�v�l�Z�l�_ �Z�g�Z�e�b�a�Z �i�j�b�q�b�g �i�h�e�h�f�h�d �b �\�u�o�h�^�Z �b�a �k�l�j�h�y �I�L�F [2]. 

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

�L�Z�d�b�f �h�[�j�Z�a�h�f �k�h�a�^�Z�g�b�_ �K�F�D �h�l�j�Z�`�Z�_�l�k�y �i�h�e�h�`�b�l�_�e�v�g�h �g�_ �l�h�e�v�d�h �g�Z �h�k�g�h�\�g�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b �d�h�f�i�Z�g�b�b�� �d�Z�q�_�k�l�\�_ �i�j�h�^�m�d�p�b�b �b�e�b �m�k�e�m�]�� �g�h �b �i�h�a�\�h�e�y�_�l �[�h�e�_�_ �w�n�n�_�d�l�b�\�g�h 
�j�Z�k�i�j�_�^�_�e�y�l�v �j�_�k�m�j�k�u�� �i�h�\�u�r�Z�l�v �w�n�n�_�d�l�b�\�g�h�k�l�v �b�k�i�h�e�v�a�h�\�Z�g�b�y �f�Z�r�b�g �b �h�[�h�j�m�^�h�\�Z�g�b�y��  
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�f�_�l�h�^�u �h�[�k�e�m� �̀b�\�Z�g�b�y�� �K�b�k�l�_�f�Z �l�_�o�g�b�q�_�k�d�h�]�h �h�[�k�e�m�`�b�\�Z�g�b�y �b �j�_�f�h�g�l�Z �h�[�h�j�m�^�h�\�Z�g�b�y 
�y�\�e�y�_�l�k�y �h�^�g�h�c �b�a �g�Z�b�[�h�e�_�_ �k�e�h�`�g�u�o �h�[�e�Z�k�l�_�c �k�b�k�l�_�f�u �m�i�j�Z�\�e�_�g�b�y �d�Z�q�_�k�l�\�h�f 
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o �i�j�h�p�_�k�k�h�\�� �K�b�k�l�_�f�Z �l�_�o�g�b�q�_�k�d�h�]�h �h�[�k�e�m� �̀b�\�Z�g�b�y �b �j�_�f�h�g�l�Z 
�h�[�h�j�m�^�h�\�Z�g�b�y �g�Z�i�j�Z�\�e�_�g�Z �g�Z �i�h�^�^�_�j�`�Z�g�b�_ �h�[�h�j�m�^�h�\�Z�g�b�y �\ �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�f �k�h�k�l�h�y�g�b�b �b 
�i�j�_�^�h�l�\�j�Z�s�_�g�b�_ �g�_�h�`�b�^�Z�g�g�h�]�h �\�u�o�h�^�Z �_�]�h �b�a �k�l�j�h�y�� �?�]�h �k�\�y�a�v �k�h �k�l�_�i�_�g�v�x �w�n�n�_�d�l�b�\�g�h�k�l�b 
�b�k�i�h�e�v�a�h�\�Z�g�b�y �h�[�h�j�m�^�h�\�Z�g�b�y - �\�h�i�j�h�k �_�^�b�g�h�c �k�l�j�Z�l�_�]�b�b �h�[�_�k�i�_�q�_�g�b�y �d�Z�q�_�k�l�\�Z �g�Z �m�j�h�\�g�_ 
�\�u�k�r�_�]�h �j�m�d�h�\�h�^�k�l�\�Z�� �<�k�e�_�^�k�l�\�b�_ �w�l�h�]�h �g�_�h�[�o�h�^�b�f�h�k�l�v �h�[�_�k�i�_�q�_�g�b�y �m�k�l�h�c�q�b�\�h�k�l�b�� 
�w�n�n�_�d�l�b�\�g�h�k�l�b �b �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o �i�j�h�p�_�k�k�h�\ �b �k�g�b�`�_�g�b�y �i�h�l�_�j�v �i�j�b 
�\�k�_�\�h�a�f�h� �̀g�u�o �k�[�h�y�o �a�Z �k�q�_�l �m�e�m�q�r�_�g�b�y �d�Z�q�_�k�l�\�Z �l�_�o�g�b�q�_�k�d�h�]�h �h�[�k�e�m�`�b�\�Z�g�b�y 
�h�[�h�j�m�^�h�\�Z�g�b�y �[�u�e�Z �b �h�k�l�Z�_�l�k�y �h�^�g�h�c �b�a �\�Z�`�g�_�c�r�b�o �a�Z�^�Z�q �g�Z �i�j�_�^�i�j�b�y�l�b�y�o [1]. 

�H�k�g�h�\�g�Z�y �p�_�e�v �j�_�Z�e�b�a�Z�p�b�b �f�h�^�m�e�y �L�H�J�H – �k�h�a�^�Z�g�b�_ �i�h�g�y�l�g�h�c �b �n�m�g�d�p�b�h�g�Z�e�v�g�h�c 
�k�b�k�l�_�f�u �m�q�_�l�Z �h�k�g�h�\�g�u�o �a�Z�l�j�Z�l �g�Z �h�[�k�e�m� �̀b�\�Z�g�b�_ �b �j�_�f�h�g�l �l�_�o�g�h�e�h�]�b�q�_�k�d�h�]�h �h�[�h�j�m�^�h�\�Z�g�b�y 
�i�j�_�^�i�j�b�y�l�b�y �g�Z �i�e�Z�l�n�h�j�f�_ SAP. �I�j�b �g�u�g�_�r�g�b�o �m�k�e�h�\�b�y�o �j�Z�a�\�b�l�b�y �i�j�h�b�a�\�h�^�k�l�\�Z 
�\�g�_�^�j�_�g�b�_ �l�Z�d�h�]�h �f�h�^�m�e�y �\�h�k�l�j�_�[�h�\�Z�g�h �g�Z �d�j�m�i�g�u�o �i�j�h�f�u�r�e�_�g�g�u�o �i�j�_�^�i�j�b�y�l�b�y�o�� �G�Z 
�h�k�g�h�\�Z�g�b�b �^�Z�g�g�u�o �\ �k�b�k�l�_�f�_ �h�k�m�s�_�k�l�\�e�y�_�l�k�y �i�h�^�^�_�j� �̀d�Z �i�j�b�g�y�l�b�y �m�i�j�Z�\�e�_�g�q�_�k�d�b�o 
�j�_�r�_�g�b�c�� 

�<�g�_�^�j�_�g�b�_ �f�h�^�m�e�y �l�_�o�g�b�q�_�k�d�h�]�h �h�[�k�e�m�`�b�\�Z�g�b�y �b �j�_�f�h�g�l�Z �h�[�h�j�m�^�h�\�Z�g�b�y ���L�H�J�H�� 
�k�q�b�l�Z�_�l�k�y �h�^�g�b�f �b�a �k�Z�f�u�o �k�e�h�`�g�u�o �m�q�Z�k�l�d�h�\ �i�j�b �\�g�_�^�j�_�g�b�b ERP - �k�b�k�l�_�f�� �;�b�a�g�_�k - 
�i�j�h�p�_�k�k�u �L�H�J�H �\�u�i�h�e�g�y�x�l�k�y �\ �l�_�k�g�h�f �\�a�Z�b�f�h�^�_�c�k�l�\�b�b �k�h �f�g�h�]�b�f�b �i�j�h�p�_�k�k�Z�f�b�� 
�m�d�Z�a�Z�g�g�u�f�b �g�Z �j�b�k�m�g�d�_ 1, �h�[�_�k�i�_�q�b�\�Z�x�s�b�f�b �w�n�n�_�d�l�b�\�g�h�_ �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_ 
�i�j�_�^�i�j�b�y�l�b�y�� 

 

 
�J�b�k�m�g�h�d 1 – �B�g�l�_�]�j�Z�p�b�y �k�b�k�l�_�f�u �m�i�j�Z�\�e�_�g�b�y �L�H�J�H 

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

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

�F�h�^�_�e�b�j�h�\�Z�g�b�_ �©�d�Z�d �_�k�l�v�ª �i�h�a�\�h�e�b�e�h �\�u�y�\�b�l�v�� �q�l�h �i�j�h�p�_�k�k �©�=�h�^�h�\�h�_ �i�e�Z�g�b�j�h�\�Z�g�b�_�ª 
�a�Z�g�b�f�Z�_�l 450 �^�g�_�c�� �I�j�b �\�g�_�^�j�_�g�b�b �f�h�^�m�e�y «�=�h�^�h�\�h�_ �i�e�Z�g�b�j�h�\�Z�g�b�_�ª �g�Z �[�Z�a�_ ERP - �k�b�k�l�_�f 
�h�`�b�^�Z�_�l�k�y �k�h�d�j�Z�s�_�g�b�_ �\�j�_�f�_�g�b �i�j�h�p�_�k�k�Z �^�h 130 �^�g�_�c�� �q�l�h �\ 3,5 �j�Z�a�Z �f�_�g�v�r�_ �g�u�g�_�r�g�b�o 
�i�h�d�Z�a�Z�l�_�e�_�c ���j�b�k�m�g�h�d 2). 

 

 
�J�b�k�m�g�h�d 2 – �>�_�j�_�\�h �^�b�Z�]�j�Z�f�f �i�j�h�p�_�k�k�Z �©�=�h�^�h�\�h�_ �i�e�Z�g�b�j�h�\�Z�g�b�_�ª 

 
�<�g�_�^�j�_�g�b�_ �f�h�^�m�e�y �©�=�h�^�h�\�h�_ �i�e�Z�g�b�j�h�\�Z�g�b�_�ª �\ SAP �L�H�J�H �i�h�a�\�h�e�b�l�� 
-  �i�h�\�u�k�b�l�v �d�Z�q�_�k�l�\�h�� �l�h�q�g�h�k�l�v �b �i�j�h�a�j�Z�q�g�h�k�l�v �i�j�h�p�_�k�k�Z �i�e�Z�g�b�j�h�\�Z�g�b�y�� 
-  �j�_�Z�e�b�a�h�\�Z�l�v �\ �p�b�n�j�h�\�h�c �k�j�_�^�_ �[�h�e�v�r�h�_ �q�b�k�e�h �h�i�_�j�Z�p�b�c, �d�h�l�h�j�u�_ �g�Z �l�_�d�m�s�b�c 

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

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

-  �k�h�d�j�Z�l�b�l�v �d�Z�e�_�g�^�Z�j�g�u�_ �k�j�h�d�b �i�j�h�p�_�k�k�h�\ [4]. 
�K�b�k�l�_�f�g�u�c �i�h�^�o�h�^ �d �m�i�j�Z�\�e�_�g�b�x �L�H�J�H �g�Z �i�j�_�^�i�j�b�y�l�b�b �^�Z�_�l �\�h�a�f�h�`�g�h�k�l�v �\�u�^�_�e�b�l�v 

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

�H�p�_�g�d�Z �g�Z�^�_�`�g�h�k�l�b (reliability), �^�h�k�l�m�i�g�h�k�l�b (availability), �j�_�f�h�g�l�h�i�j�b�]�h�^�g�h�k�l�b 
(maintainability) �b �[�_�a�h�i�Z�k�g�h�k�l�b (safety) �y�\�e�y�_�l�k�y �\�Z�`�g�u�f �i�Z�j�Z�f�_�l�j�h�f �i�j�b �j�Z�a�j�Z�[�h�l�d�_ 
�e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�h�\�� �W�l�h�l �\�b� ̂ �Z�g�Z�e�b�a�Z �y�\�e�y�_�l�k�y �h�[�y�a�Z�l�_�e�v�g�u�f�� �_�k�e�b �g�_�h�[�o�h�^�b�f�h 
�i�h�\�u�k�b�l�v �g�Z�^�_�`�g�h�k�l�v �b�a�^�_�e�b�y�� �_�]�h�� �Z �l�Z�d�`�_ �k�g�b�a�b�l�v �a�Z�l�j�Z�l�u �g�Z �j�_�f�h�g�l �b �l�_�o�g�b�q�_�k�d�h�_ 
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�h�[�k�e�m�`�b�\�Z�g�b�_�� �D�j�h�f�_ �l�h�]�h�� �i�j�h�]�g�h�a �g�Z�^�_�`�g�h�k�l�b�� �i�h�a�\�h�e�y�_�l �j�_�r�b�l�v�� �^�m�[�e�b�j�h�\�Z�l�v �e�b 
�d�j�b�l�b�q�_�k�d�m�x �i�h �[�_�a�h�i�Z�k�g�h�k�l�b �k�b�k�l�_�f�m �b�e�b �i�h�k�l�Z�\�b�l�v �_�_ �\ �i�h�g�b�`�_�g�g�u�_ �m�k�e�h�\�b�y �k �[�h�e�v�r�h�c 
�w�d�h�g�h�f�b�_�c �\�_�k�Z �b �w�g�_�j�]�h�i�h�l�j�_�[�e�_�g�b�y�� [1] 

«Relyence» - �w�l�h �i�j�h�]�j�Z�f�f�g�u�c �d�h�f�i�e�_�d�k �i�h �j�Z�k�q�_�l�m �g�Z�^�_� �̀g�h�k�l�b �b �Z�g�Z�e�b�a�m �j�b�k�d�h�\�� 
�j�Z�a�j�Z�[�h�l�q�b�d �d�h�f�i�e�_�d�k�Z – �h�^�g�h�b�f�_�g�g�Z�y �d�h�j�i�h�j�Z�p�b�y �k�h �r�l�Z�[ - �d�\�Z�j�l�b�j�h�c �\ �]�� �=�j�b�g�k�[�m�j�] 
���K�R�:���� 

�>�e�y �m�k�l�Z�g�h�\�d�b �i�j�h�]�j�Z�f�f�u �i�h�e�v�a�h�\�Z�l�_�e�x �g�Z �k�Z�c�l�_ �d�h�f�i�Z�g�b�b �^�h�k�l�m�i�g�Z �i�j�h�[�g�Z�y �\�_�j�k�b�y�� 
�>�e�y �_�_ �i�h�e�m�q�_�g�b�y �g�_�h�[�o�h�^�b�f�h �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�l�v�k�y�� �^�Z�e�_�_ �i�h�y�k�g�b�l�v �j�Z�a�j�Z�[�h�l�q�b�d�Z�f�� �^�e�y �q�_�]�h 
�\�Z�f �g�m�`�g�Z �w�l�Z �i�j�h�]�j�Z�f�f�Z �b �i�h�k�e�_ �g�_�d�h�l�h�j�h�]�h �Z�g�Z�e�b�a�Z �j�Z�a�j�Z�[�h�l�q�b�d�b �i�j�_�^�h�k�l�Z�\�y�l �^�h�k�l�m�i �d 
�i�j�h�[�g�h�c �\�_�j�k�b�b�� Relyence - �w�l�h �f�g�h�]�h�n�m�g�d�p�b�h�g�Z�e�v�g�u�c �i�j�h�]�j�Z�f�f�g�u�c �d�h�f�i�e�_�d�k�� 
�i�h�a�\�h�e�y�x�s�b�c �b�k�i�h�e�v�a�h�\�Z�l�v �g�_ �l�h�e�v�d�h �f�Z�l�_�f�Z�l�b�q�_�k�d�b�c �Z�i�i�Z�j�Z�l �j�Z�k�q�_�l�Z �g�Z�^�_�`�g�h�k�l�b�� �g�h �b 
�^�h�i�h�e�g�b�l�_�e�v�g�u�_ �b�g�k�l�j�m�f�_�g�l�u �Z�g�Z�e�b�a�Z �j�b�k�d�h�\ ���L�Z�[�e�b�p�Z 1) 

 
�L�Z�[�e�b�p�Z 1 - �<�h�a�f�h�`�g�h�k�l�b �i�j�h�]�j�Z�f�f�u «Relyence» 

�<�b� ̂�b�g�k�l�j�m�f�_�g�l�Z 
«Relyence» 

�I�h�^�j�h�[�g�h�_ �h�i�b�k�Z�g�b�_ 

FMEA  �:�g�Z�e�b�a �\�b�^�h�\ �b �i�h�k�e�_�^�k�l�\�b�c �i�h�l�_�g�p�b�Z�e�v�g�u�o �h�l�d�Z�a�h�\ ���\ �J�N 
�j�_�]�e�Z�f�_�g�l�b�j�m�_�l�k�y �=�H�K�L �J 51901.12 - 2007) 

Fault tree �:�g�Z�e�b�a �^�_�j�_�\�Z �g�_�b�k�i�j�Z�\�g�h�k�l�_�c ( �\ �J�N �j�_�]�e�Z�f�_�g�l�b�j�m�_�l�k�y �=�H�K�L 
�J 27.302 - 2009) 

Reliability prediction �:�g�Z�e�b�a �h�l�d�Z�a�h�\ �b �g�Z�^�_� �̀g�h�k�l�b �j�Z�^�b�h �b�a�^�_�e�b�c ���\ �J�N 
�j�_�]�e�Z�f�_�g�l�b�j�m�_�l�k�y �=�H�K�L �J 27.002 - 2015)  

 
�< Relyence �\�k�_ �i�h�^�i�j�h�]�j�Z�f�f�u �\ �l�Z�[�e�b�p�_ �f�h�]�m�l �\�a�Z�b�f�h�^�_�c�k�l�\�h�\�Z�l�v �f�_�`�^�m �k�h�[�h�c�� �h�g�b 

�j�Z�[�h�l�Z�x�l �h�l �h�^�g�h�c �[�Z�a�u �^�Z�g�g�u�o�� 
�I�j�b�g�p�b�i �j�Z�[�h�l�u�� 
�‡ �i�h�b�k�d �f�h�^�m�e�y �b�e�b �b�a�^�_�e�b�y ���b�d�h�g�d�Z �©�e�m�i�Z�ª���� 
�‡ �\�\�h� ̂�i�Z�j�Z�f�_�l�j�h�\ �j�Z�[�h�l�u (�p�_�g�l�j�Z�e�v�g�Z�y �l�Z�[�e�b�p�Z ); 
�‡ �\�u�[�h�j �g�m�`�g�u�o �\�Z�f �i�h�d�Z�a�Z�l�_�e�_�c ���d�g�h�i�d�Z �©�F�D�O�F�X�O�D�W�H�ª�� �i�Z�g�_�e�v �k �\�u�[�h�j�h�f �i�h�d�Z�a�Z�l�_�e�_�c�� [2]; 
�‡ �\�u�\�h�^ �i�h�d�Z�a�Z�l�_�e�_�c ���q�Z�k�l�h�l�Z �h�l�d�Z�a�h�\�� �\�h�a�f�h�`�g�h�k�l�v �h�l�d�Z�a�h�\ �b �l���i������ 
 

 
�J�b�k�m�g�h�d 1 – �h�d�g�h �i�j�h�]�j�Z�f�f�u «Relyence» 
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�J�b�k�m�g�h�d 2 – Fault tree ���>�_�j�_�\�h �g�_�b�k�i�j�Z�\�g�h�k�l�_�c�� Relyence 

 

 
�J�b�k�m�g�h�d 3 – FMEA �\ «Relyence» 

 

 
�J�b�k�m�g�h�d 4 – �\�u�\�h�^ Fault Tree �\ «Relyence» 

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

�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h �n�h�j�f�b�j�h�\�Z�g�b�y �l�Z�[�e�b�p�u �Z�g�Z�e�b�a�Z �\�b�^�h�\ �b �i�h�k�e�_�^�k�l�\�b�c �i�h�l�_�g�p�b�Z�e�v�g�u�o 
�h�l�d�Z�a�h�\�� �Z �l�Z�d�`�_ �^�_�j�_�\�Z �g�_�b�k�i�j�Z�\�g�h�k�l�_�c �g�Z �h�k�g�h�\�_ �h�i�b�k�Z�g�g�u�o �\ �m�k�e�h�\�b�y�o �k�h�[�u�l�b�c – �Z�g�Z�e�b�a�Z 
�g�Z�^�_�`�g�h�k�l�b �k�b�k�l�_�f�u �h�k�\�_�s�_�g�b�y�� �< �d�Z�q�_�k�l�\�_ �i�j�b�f�_�j�Z �[�u�e�Z �\�a�y�l�Z �k�b�k�l�_�f�Z�� �k�h�k�l�h�y�s�Z�y �b�a 
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�k�\�_�l�h�^�b�h�^�Z �b �j�_�a�b�k�l�h�j�Z�� �\ �d�h�l�h�j�h�c �\ �i�j�h�]�j�Z�f�f�g�h�f �d�h�f�i�e�_�d�k�_ �[�u�e�b �j�Z�k�k�q�b�l�Z�g�u �j�b�k�d�b 
�i�_�j�_�]�h�j�Z�g�b�y �k�\�_�l�h�^�b�h�^�Z�� �B�l�h�]�h�\�u�c �j�Z�k�q�_�l�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�c �g�Z �j�b�k�m�g�d�_ 4, �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h 
�j�Z�k�q�_�l �j�Z�[�h�l�u �k�b�k�l�_�f�u �^�b�h�^ - �j�_�a�b�k�l�h�j �\ �l�_�q�_�g�b�_ �h�l 0 �^�h 1000 �q�Z�k�h�\ �k �\�u�\�h�^�h�f �d�h�e�b�q�_�k�l�\�Z 
�\�_�j�h�y�l�g�u�o �h�l�d�Z�a�h�\�� �J�Z�k�k�f�h�l�j�_�g�g�u�c �\ �k�l�Z�l�v�_ �i�j�h�^�m�d�l �f�h�`�_�l �[�u�l�v �i�j�b�f�_�g�_�g �^�e�y �h�p�_�g�d�b 
�d�Z�q�_�k�l�\�Z �j�Z�[�h�l�u �j�Z�a�e�b�q�g�u�o �j�Z�^�b�h �b�a�^�_�e�b�c [3 - 4]. 

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �b�k�k�e�_�^�m�_�f�u�c �i�j�h�]�j�Z�f�f�g�u�c �i�j�h�^�m�d�l �k�h�h�l�\�_�l�k�l�\�m�_�l �k�l�Z�g�^�Z�j�l�Z�f �J�N 
���L�Z�[�e�b�p�Z 1) �b �f�h� �̀_�l �[�u�l�v �b�k�i�h�e�v�a�h�\�Z�g �\ �d�Z�q�_�k�l�\�_ �m�k�d�h�j�_�g�b�y �i�j�h�k�q�_�l �g�Z�^�_� �̀g�h�k�l�b �b 
�Z�\�l�h�f�Z�l�b�a�Z�p�b�b �n�h�j�f�b�j�h�\�Z�g�b�y �l�Z�[�e�b�p�u FMEA �^�e�y �h�l�^�_�e�h�\ �d�Z�q�_�k�l�\�Z�� 
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�:�g�g�h�l�Z�p�b�y�� �<�u�i�h�e�g�_�g �Z�g�Z�e�b�a �f�_�j�h�i�j�b�y�l�b�c�� �i�j�b�f�_�g�y�_�f�u�o �g�Z �h�[�t�_�d�l�Z�o 

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

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

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

Abstract: The analysis of the measures applied at the facilities of vital activity in Russia in order 
to improve the safety during the operation of electrical installations is carried out. The statistics of 
Rostekhnadzor of Russia on electrical injuries at hazardous production facilities are presented. The 
physicomechanical parameters of styrene - butadiene materials are considered and the possibility of 
using them for the manufacture of special dielectric footwear is substantiated. 

The purpose of the study is to determine the typical causes of electrical injuries at work among 
workers and the main solutions to reduce their number. The possibility of changing the material for 
the manufacture of dielectric special footwear to a special protective uniform for electrical 
personnel has been substantiated. 

Keywords: Electrical personnel, electrical injury, statistics, causes of electrical injury, styrene - 
butadiene materials, special dielectric footwear, personal equipment protection, electrical safety. 

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

�y�\�e�_�g�b�_�� �i�h�k�l�h�y�g�g�h �\�k�l�j�_�q�Z�x�s�_�_�k�y �b �g�Z�g�h�k�y�s�_�_ �^�h�\�h�e�v�g�h �a�g�Z�q�b�l�_�e�v�g�u�c �\�j�_� ̂ �a�^�h�j�h�\�v�x 
�l�j�m�^�y�s�b�o�k�y�� �Z �i�h�j�h�c �i�j�b�\�h�^�y�s�_�_ �b �d �e�_�l�Z�e�v�g�u�f �b�k�o�h�^�Z�f�� �I�h �k�l�Z�l�b�k�l�b�d�_ �J�h�k�l�_�o�g�Z�^�a�h�j�Z 
�J�h�k�k�b�b [3], �g�Z 174357 �i�h�^�d�h�g�l�j�h�e�v�g�u�o �_�f�m �h�[�t�_�d�l�Z�o�� �a�Z �i�_�j�b�h�^ �k 2011 �i�h 2020 �]�]���� 
�i�j�h�b�a�h�r�e�h 697 �g�_�k�q�Z�k�l�g�u�o �k�e�m�q�Z�_�\ �k�h �k�f�_�j�l�_�e�v�g�u�f �b�k�o�h�^�h�f�� �\ �l�h�f �q�b�k�e�_ 27 �]�j�m�i�i�h�\�u�o�� 
�I�h�]�b�[�e�h 714 �q�_�e�h�\�_�d ���j�b�k�m�g�h�d 1).  

 

 
�J�b�k�� 1 – �>�b�g�Z�f�b�d�Z �i�h�k�l�j�Z�^�Z�\�r�b�o �\ �g�_�k�q�Z�k�l�g�u�o �k�e�m�q�Z�y�o 

�k�h �k�f�_�j�l�_�e�v�g�u�f �b�k�o�h�^�h�f �a�Z �i�_�j�b�h�^ 2011 - 2020 �]�]�� 
 

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

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

�r�l�Z�l �w�e�_�d�l�j�h�l�_�o�g�b�q�_�k�d�h�]�h �i�_�j�k�h�g�Z�e�Z�� �d�h�l�h�j�u�c �_�`�_�^�g�_�\�g�h �i�j�h�\�_�j�y�_�l �w�e�_�d�l�j�h�h�[�h�j�m�^�h�\�Z�g�b�_ 
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�g�Z �g�Z�e�b�q�b�_ �i�h�\�j�_�`�^�_�g�b�c �b �k�[�h�_�\ �\ �k�b�k�l�_�f�_�� �I�h�w�l�h�f�m�� �f�u �Z�\�l�h�j�u �m�[�_� �̀^�_�g�u�� �q�l�h 
�w�e�_�d�l�j�h�l�j�Z�\�f�Z�l�b�a�f �b �_�]�h �l�y�`�z�e�u�_ �i�h�k�e�_�^�k�l�\�b�y �l�j�_�[�m�x�l �[�h�e�_�_ �^�_�l�Z�e�v�g�h�]�h �b�a�m�q�_�g�b�y �b 
�Z�g�Z�e�b�a�Z �g�_ �k�f�h�l�j�y�� �q�l�h �j�Z�[�h�l�u �\ �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�Z�o �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h�f �h�l�g�_�k�_�g�u �d �j�Z�[�h�l�Z�f 
�k �i�h�\�u�r�_�g�g�h�c �h�i�Z�k�g�h�k�l�v�x�� �I�h�w�l�h�f�m �^�h �g�Z�q�Z�e�Z �i�j�h�\�_�^�_�g�b�y �j�Z�[�h�l �\ �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�Z�o �\ 
�h�[�y�a�Z�l�_�e�v�g�h�f �i�h�j�y�^�d�_ �^�h�e�`�_�g �[�u�l�v �h�n�h�j�f�e�_�g �g�Z�j�y�^ - �^�h�i�m�k�d �b �k�h�k�l�Z�\�e�_�g�Z �d�Z�j�l�Z �j�b�k�d�Z�� �I�j�b 
�w�l�h�f �j�Z�[�h�l�h�^�Z�l�_�e�v �^�h�e�`�_�g �a�Z �k�q�_�l �k�h�[�k�l�\�_�g�g�u�o �j�_�k�m�j�k�h�\ �h�[�_�k�i�_�q�b�l�v �j�Z�[�h�l�g�b�d�h�\ 
�k�j�_�^�k�l�\�Z�f�b �b�g�^�b�\�b�^�m�Z�e�v�g�h�c �b �d�h�e�e�_�d�l�b�\�g�h�c �a�Z�s�b�l�u ���q�� 2 �k�l�� 212, �q�� 1 �k�l�� 219 �L�D �J�N���� 

�K�j�_�^�k�l�\�Z �b�g�^�b�\�b�^�m�Z�e�v�g�h�c �a�Z�s�b�l�u �j�Z�[�h�l�g�b�d�h�\ �h�j�]�Z�g�b�a�Z�p�b�c�� �\ �l�h�f �q�b�k�e�_ �b�g�h�k�l�j�Z�g�g�h�]�h 
�i�j�h�b�a�\�h�^�k�l�\�Z�� �^�h�e� �̀g�u �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f �g�h�j�f�Z�l�b�\�g�u�f �l�j�_�[�h�\�Z�g�b�y�f 
�h�o�j�Z�g�u �l�j�m�^�Z �b �b�f�_�l�v �^�_�d�e�Z�j�Z�p�b�x �h �k�h�h�l�\�_�l�k�l�\�b�b �b ���b�e�b�� �k�_�j�l�b�n�b�d�Z�l �k�h�h�l�\�_�l�k�l�\�b�y ���q�� 1 �k�l�� 
215 �L�D �J�N���� 

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

�J�_�a�m�e�v�l�Z�l�u �b�k�k�e�_�^�h�\�Z�g�b�y 
�>�e�y �i�j�_�^�h�l�\�j�Z�s�_�g�b�y �l�j�Z�\�f �i�j�b �\�a�Z�b�f�h�^�_�c�k�l�\�b�b �k �h�i�Z�k�g�u�f �h�[�h�j�m�^�h�\�Z�g�b�_�f �b �h�[�j�Z�s�_�g�b�b 

�k �h�i�Z�k�g�u�f�b �n�Z�d�l�h�j�Z�f�b �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c �k�j�_�^�u �i�j�_�^�m�k�f�h�l�j�_�g�u �k�j�_�^�k�l�\�Z �b�g�^�b�\�b�^�m�Z�e�v�g�h�c 
�a�Z�s�b�l�u�� �B�g�^�b�\�b�^�m�Z�e�v�g�u�_ �k�j�_�^�k�l�\�Z �a�Z�s�b�l�u �j�Z�[�h�l�g�b�d�h�\ ���K�B�A�� – �w�l�h �l�_�o�g�b�q�_�k�d�b�_ �k�j�_�^�k�l�\�Z�� 
�d�h�l�h�j�u�_ �b�k�i�h�e�v�a�m�x�l�� �q�l�h�[�u �i�j�_�^�h�l�\�j�Z�l�b�l�v �b�e�b �m�f�_�g�v�r�b�l�v �\�h�a�^�_�c�k�l�\�b�_ �g�Z �j�Z�[�h�l�g�b�d�h�\ 
�\�j�_�^�g�u�o �b ���b�e�b�� �h�i�Z�k�g�u�o �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o �n�Z�d�l�h�j�h�\�� �Z �l�Z�d�`�_ �a�Z�s�b�l�b�l�v �b�o �h�l �a�Z�]�j�y�a�g�_�g�b�y 
���q�� 7 �k�l�� 209 �L�D �J�N���� �D�e�Z�k�k�b�n�b�d�Z�p�b�y �K�B�A �\ �J�h�k�k�b�b �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y �=�H�K�L 12.4.011 - 89 
�©�K�b�k�l�_�f�Z �k�l�Z�g�^�Z�j�l�h�\ �[�_�a�h�i�Z�k�g�h�k�l�b �l�j�m�^�Z�� �K�j�_�^�k�l�\�Z �a�Z�s�b�l�u �j�Z�[�h�l�Z�x�s�b�o�� �H�[�s�b�_ 
�l�j�_�[�h�\�Z�g�b�y �b �d�e�Z�k�k�b�n�b�d�Z�p�b�y�ª�� �]�^�_ �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �g�Z�a�g�Z�q�_�g�b�y �h�g�b �i�h�^�j�Z�a�^�_�e�y�x�l�k�y �g�Z 11 
�d�e�Z�k�k�h�\�� �< �k�e�m�q�Z�_ �k �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�d�Z�f�b �\ �d�Z�q�_�k�l�\�_ �K�B�A �i�j�b�f�_�g�y�x�l �k�i�_�p�b�Z�e�v�g�m�x �h�^�_�`�^�m �b 
�h�[�m�\�v�� �d�h�l�h�j�Z�y �b�a�]�h�l�h�\�e�_�g�Z �b�a �f�Z�l�_�j�b�Z�e�h�\ �b�f�_�x�s�b�o �o�h�j�h�r�b�_ �^�b�w�e�_�d�l�j�b�q�_�k�d�b�_ �k�\�h�c�k�l�\�Z �b 
�i�j�h�l�b�\�h�i�h�`�Z�j�g�u�_ �i�h�d�Z�a�Z�l�_�e�b�� �:�g�Z�e�b�a �k�e�m�q�Z�_�\ �w�e�_�d�l�j�h�l�j�Z�\�f�Z�l�b�a�f�Z �g�Z �H�I�H �\ �i�_�j�b�h�^ �k 
2011–���������]�] �i�h�d�Z�a�Z�e�� �q�l�h �h�l �g�_�i�j�b�f�_�g�_�g�b�y �k�j�_�^�k�l�\ �b�g�^�b�\�b�^�m�Z�e�v�g�h�c �a�Z�s�b�l�u �i�j�h�b�a�h�r�e�h 7,5 
% �g�_�k�q�Z�k�l�g�u�o �k�e�m�q�Z�_�\ �i�j�b �h�[�k�e�m�`�b�\�Z�g�b�b �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�h�d �b �h�[�h�j�m�^�h�\�Z�g�b�y�� 

�F�u �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\ ���l�Z�[�e�b�p�Z 1) �n�b�a�b�d�h - �f�_�o�Z�g�b�q�_�k�d�b�_ �i�h�d�Z�a�Z�l�_�e�b �[�m�l�Z�^�b�_�g - 
�k�l�b�j�h�e�v�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �b �©�l�j�Z�^�b�p�b�h�g�g�u�o�ª �j�_�a�b�g�m �b �I�<�O �i�h �=�H�K�L 13385 - 78 ���l�Z�[�e�b�p�Z 2) 
�^�e�y �h�i�j�_�^�_�e�_�g�b�y �g�Z�b�[�h�e�_�_ �i�j�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �^�b�w�e�_�d�l�j�b�q�_�k�d�h�c �h�[�m�\�b�� 
�a�Z�s�b�s�Z�x�s�_�c �h�l �w�e�_�d�l�j�h�l�j�Z�\�f�� �i�j�b�r�e�b �d �\�u�\�h�^�m�� �q�l�h �[�m�l�Z�^�b�_�g - �k�l�b�j�h�e�v�g�u�_ �f�Z�l�_�j�b�Z�e�u 
�h�[�e�Z�^�Z�x�l �o�h�j�h�r�b�f�b �^�b�w�e�_�d�l�j�b�q�_�k�d�b�f�b �k�\�h�c�k�l�\�Z�f�b �\ �k�h�k�l�Z�\�_ �d�h�l�h�j�u�o �b�f�_�_�l�k�y �\�u�k�h�d�h�_ 
�k�h�^�_�j�`�Z�g�b�_ �k�l�b�j�h�e�Z ���d�h�e�b�q�_�k�l�\�h �k�l�b�j�h�e�Z �\ �k�f�_�k�b �f�h�g�h�f�_�j�h�\ 50 �\�_�k�� % �b �\�u�r�_���� 
�a�g�Z�q�b�l�_�e�v�g�h �i�j�_�\�u�r�Z�x�s�b�_ �©�l�j�Z�^�b�p�b�h�g�g�u�o�ª �f�Z�l�_�j�b�Z�e�h�\��  

 
�L�Z�[�e�b�p�Z 1 

�;�m�l�Z�^�b�_�g - 
�k�l�b�j�h�e�v�g�u�_ 
�f�Z�l�_�j�b�Z�e�u 

 �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b 
�M�k�e�h�\�g�h�_ 
�g�Z�i�j�y�`�_�g�b�_ �i�j�b 
300 % �m�^�e�b�g�_�g�b�b�� 
�F�I�Z�� �g�_ �f�_�g�_�_ 

�M�k�e�h�\�g�Z�y �i�j�h�q�g�h�k�l�v �i�j�b 
�j�Z�k�l�y�`�_�g�b�b�� �F�I�Z�� �g / �f 

�H�l�g�h�k�b�l�_�e�v�g�h�_ 
�m�^�e�b�g�_�g�b�_ �i�j�b 
�j�Z�a�j�u�\�_�� % , �g / �f 

�>�K�K�D - 2560 / 
SSBR - 2560 [2] 

11,0 18,0 360 
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�>�K�K�D - 2560 - 
�F���� / SSBR - 
2560 TDAE [2] 

8,8 
 

15,0 350 

�>�K�L �J 30 - 00 [3] �• 2,0 �• 8,0 �• 550 

�>�K�L �E 30 - 01 [3] �• 2,7 �• 14,7 �• 700 

�K�D�K - 30 �:�J�D�F - 
15 / SBR - 1706 
HI - AR or TDAE 
[4] 

10,8 21,6 400 

�;�K�D - 1502 / SBR 
- 1502 [5] 

9,8 22,0 400 - 650 

�K�D�K - 30 �:�J�D / 
SBR - 1500 [5] 

13,0 22,5 420 

  
�L�Z�[�e�b�p�Z 2 

�G�Z�b�f�_�g�h�\�Z�g�b�_ 
�i�h�d�Z�a�Z�l�_�e�y 

�G�h�j�f�Z 
�J�_�a�b�g�Z �I�<�O 
�=�Z�e�h�r�b �;�h�l�u �K�Z�i�h�]�b 

�n�h�j�f�h�\�u�_ 
�K�Z�i�h�]�b 

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

�F�I�Z ���d�]�k / �k�f ), 
�g�_ �f�_�g�_�_ 

8 (80) 8 (80) 8 (80) 7 
(70) 

6 (60) 6 
(60) 

6,5 (65) 

�H�l�g�h�k�b�l�_�e�v�g�h�_ 
�m�^�e�b�g�_�g�b�_�� % , 
�g�_ �f�_�g�_�_ 

600 600 550 500 400 350 250 

 
�M�k�l�Z�g�h�\�e�_�g�h�� �q�l�h �k�Z�f�u�f �e�m�q�r�b�f �f�Z�l�_�j�b�Z�e�h�f �^�e�y �^�b�w�e�_�d�l�j�b�q�_�k�d�h�c �h�[�m�\�b �[�m�^�_�l �y�\�e�y�l�v�k�y 

���;�K�D - 1502 / SBR - 1502". �W�l�h �k�b�g�l�_�l�b�q�_�k�d�b�c �d�Z�m�q�m�d�� �i�j�h�^�m�d�l �g�b�a�d�h�l�_�f�i�_�j�Z�l�m�j�g�h�c 
�w�f�m�e�v�k�b�h�g�g�h�c �k�h�i�h�e�b�f�_�j�b�a�Z�p�b�b �[�m�l�Z�^�b�_�g�Z �b �. - �f�_�l�b�e�k�l�b�j�h�e�Z �k �k�h�^�_�j�`�Z�g�b�_�f �k�\�y�a�Z�g�g�h�]�h �. 
- �f�_�l�b�e�k�l�b�j�h�e�Z 21 - 24 % ���f�Z�k�k������ �< �^�Z�g�g�u�c �f�Z�l�_�j�b�Z�e �\�o�h�^�b�l �d�Z�m�q�m�d�� �d�h�l�h�j�u�c �l�h�`�_ �y�\�e�y�_�l�k�y 
�^�b�w�e�_�d�l�j�b�d�h�f ( �H = 2,37—2,45 ). �H�l�g�h�k�b�l�_�e�v�g�h�_ �m�^�e�b�g�_�g�b�_ �i�j�b �j�Z�a�j�u�\�_ (400 - 650) �m �g�_�]�h 
�y�\�e�y�_�l�k�y �h�^�g�b�f �b�a �e�m�q�r�b�o�� �k�j�_�^�b �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�g�u�o �g�Z�f�b �i�j�h�^�m�d�l�h�\�� �L�Z�d�`�_ �h�[�k�l�h�b�l 
�^�_�e�h �b �k �m�k�e�h�\�g�h�c �i�j�h�q�g�h�k�l�v�x �i�j�b �j�Z�k�l�y�`�_�g�b�b (22,0), �b �m�k�e�h�\�g�u�f �g�Z�i�j�y�`�_�g�b�_�f �i�j�b 300 % 
�m�^�e�b�g�_�g�b�b (9,8). 

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

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

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

  
�;�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c �k�i�b�k�h�d 

1. http: // szap.gosnadzor.ru / activity / nesc _ sluch /  
2. https: // sibur - int.ru / product / rubber / catalog / item73.php?print=Y#item _ 1 
3. https: // sibur - int.ru / product / rubber / catalog / item74.php 
4. https: // sibur - int.ru / product / rubber / catalog / item75.php 
5. https: // sibur - int.ru / product / rubber / catalog / item76.php 
6. http: // eepir.ru / images / news / prezent2019 / 1 / 14.pdf 
7. �L�j�m�^�h�\�h�c �d�h�^�_�d�k �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�� �N�_�^�_�j�Z�e�v�g�u�c �a�Z�d�h�g �‹  197 - �N�A �h�l 

30.12.2001. 
8. �=�H�K�L 12.4.011 - 89. �K�K�;�L�� �K�j�_�^�k�l�\�Z �a�Z�s�b�l�u �j�Z�[�h�l�Z�x�s�b�o�� �H�[�s�b�_ �l�j�_�[�h�\�Z�g�b�y �b 

�d�e�Z�k�k�b�n�b�d�Z�p�b�y�� – �F���� �B�a�^ - �\�h �K�l�Z�g�^�Z�j�l�h�\�� 1989. – 24 �k�� 
9. �I�j�Z�\�b�e�Z �m�k�l�j�h�c�k�l�\�Z �w�e�_�d�l�j�h�m�k�l�Z�g�h�\�h�d�� �J�Z�a�^�_�e 1. �H�[�s�b�_ �i�j�Z�\�b�e�Z�� �=�e�Z�\�u 1.1, 1.2, 1.7, 1.9 

– 7 - �_ �b�a�^�� – �f���� �B�a�^ - �\�h �G�P �W�G�:�K�� 2002. – 184 �k�� 
10. �K�H 153 - 34.03.603 - 2003 �B�g�k�l�j�m�d�p�b�y �i�h �i�j�b�f�_�g�_�g�b�x �b �b�k�i�u�l�Z�g�b�x �k�j�_�^�k�l�\ �a�Z�s�b�l�u�� 

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

�h�[�m�\�b �b �^�j�m�]�b�o �k�j�_�^�k�l�\ �b�g�^�b�\�b�^�m�Z�e�v�g�h�c �a�Z�s�b�l�u �j�Z�[�h�l�g�b�d�Z�f �h�j�]�Z�g�b�a�Z�p�b�c 
�w�e�_�d�l�j�h�w�g�_�j�]�_�l�b�q�_�k�d�h�c �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �M�l�\�� �I�h�k�l�Z�g�h�\�e�_�g�b�_�f �F�b�g�l�j�m�^�Z �J�N �h�l 16.12.97 
�]�� �‹  63. �K �b�a�f�� �b �^�h�i�� 

12. �=�H�K�L 12.1.009 - 2017 �K�K�;�L. �W�e�_�d�l�j�h�[�_�a�h�i�Z�k�g�h�k�l�v�� �L�_�j�f�b�g�u �b �h�i�j�_�^�_�e�_�g�b�y�� 
�”  �:���<���@�_�j�e�b�p�Z�� �>���:���K�Z�j�d�b�k�y�g�� �G���B���=�Z�\�j�b�r�� 2021  

 
 
 

�B�\�Z�g�h�\�Z �:���:�� �k�h�l�j�m�^�g�b�d�� 
�:�d�Z�^�_�f�b�y �N�K�H �J�h�k�k�b�b�� 

 �]�� �H�j�_�e�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �E�b�k�b�q�d�b�g �<���=���� �^���l���g���� �^�h�p�_�g�l�� �k�h�l�j�m�^�g�b�d�� 

�:�d�Z�^�_�f�b�y �N�K�H �J�h�k�k�b�b�� 
 �]�� �H�j�_�e�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
�H �G�?�D�H�L�H�J�U�O �I�H�>�O�H�>�:�O  

�D �K�H�<�?�J�R�?�G�K�L�<�H�<�:�G�B�X �K�B�K�L�?�F �J�?�E�?�C�G�H�C �A�:�S�B�L�U 
 
�:�g�g�h�l�Z�p�b�y: �K�l�Z�l�v�y �i�h�k�\�y�s�_�g�Z �b�k�k�e�_�^�h�\�Z�g�b�y�f �\ �h�[�e�Z�k�l�b �Z�\�l�h�f�Z�l�b�a�Z�p�b�b �a�Z�s�b�l�u 

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

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

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

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

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

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

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

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

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

�<�h�a�g�b�d�Z�_�l �i�j�h�[�e�_�f�Z�� �d�Z�d �\ �m�k�e�h�\�b�y�o �Z�\�l�h�f�Z�l�b�a�Z�p�b�b �j�_�e�_�c�g�h�c �a�Z�s�b�l�u �^�h�[�Z�\�e�y�l�v �g�h�\�u�_ 
�e�h�]�b�q�_�k�d�b�_ �w�e�_�f�_�g�l�u �b �i�j�b �w�l�h�f �h�[�_�k�i�_�q�b�\�Z�l�v �p�_�g�h�\�m�x �^�h�k�l�m�i�g�h�k�l�v �f�b�d�j�h�i�j�h�p�_�k�k�h�j�g�u�o 
�m�k�l�j�h�c�k�l�\�� �J�_�r�Z�y �^�Z�g�g�m�x �a�Z�^�Z�q�m�� �[�u�e�Z �j�Z�a�j�Z�[�h�l�Z�g�Z �Z�j�o�b�l�_�d�l�m�j�Z �k�j�_�^�k�l�\ �a�Z�s�b�l�u �b 
�Z�\�l�h�f�Z�l�b�d�b�� �d�h�l�h�j�Z�y �^�_�e�Z�_�l �^�h�k�l�m�i�g�u�f �k�\�h�c�k�l�\�Z �g�h�\�u�o �h�l�^�_�e�v�g�u�o �d�h�f�i�h�g�_�g�l�h�\ 
�h�[�t�_�^�b�g�y�l�v �\ �h�^�g�m �h�[�s�m�x �k�l�j�m�d�l�m�j�m [3]. �>�e�y �w�l�h�]�h �\�u�^�_�e�y�_�l�k�y �r�b�g�Z �i�_�j�_�f�_�g�g�h�]�h 
�h�i�_�j�Z�l�b�\�g�h�]�h �l�h�d�Z ���d�e�_�f�f�u a �b b �g�Z �j�b�k�m�g�d�_ 1), �d�h�l�h�j�Z�y �h�^�g�h�\�j�_�f�_�g�g�h �y�\�e�y�_�l�k�y �p�_�i�v�x 
�i�h�^�d�e�x�q�_�g�b�y �d�h�g�l�Z�d�l�h�\ �b�k�i�h�e�g�b�l�_�e�v�g�u�o �h�j�]�Z�g�h�\��  

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

 

 
�J�b�k�m�g�h�d 1 – �B�a�f�_�g�_�g�g�Z�y �k�o�_�f�Z �j�_�e�_�c�g�h�c �a�Z�s�b�l�u �b �Z�\�l�h�f�Z�l�b�d�b 

 
�>�Z�g�g�h�_ �g�Z�i�j�y�`�_�g�b�_ �m�`�_ �m�k�l�Z�g�h�\�e�_�g�h �^�e�y �f�g�h�]�b�o �^�_�c�k�l�\�m�x�s�b�o �m�k�l�j�h�c�k�l�\ �j�_�e�_�c�g�h�c 

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

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �b�g�l�_�]�j�b�j�m�y �^�Z�g�g�u�_ �i�h�^�o�h�^�u �\ �k�b�k�l�_�f�u �j�_�e�_�c�g�h�c �a�Z�s�b�l�u �b �Z�\�l�h�f�Z�l�b�d�b�� 
�\�h�a�f�h� �̀g�h �^�h�[�b�l�v�k�y �i�h�\�u�r�_�g�b�y �m�j�h�\�g�y �b �d�Z�q�_�k�l�\�Z �h�[�k�e�m�`�b�\�Z�g�b�y �w�e�_�d�l�j�h�w�g�_�j�]�_�l�b�q�_�k�d�b�o 
�k�b�k�l�_�f�� �Z �l�Z�d�`�_ �i�j�_�^�h�l�\�j�Z�s�_�g�b�y �d�h�j�h�l�d�b�o �a�Z�f�u�d�Z�g�b�c�� �i�_�j�_�]�j�m�a�h�d �k�_�l�_�c �b �i�j�h�q�b�o 
�g�_�g�h�j�f�Z�e�v�g�u�o �j�_� �̀b�f�h�\ �j�Z�[�h�l�u�� 
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�y�\�e�y�_�l�k�y �\�Z�`�g�h�c �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �I�h�  ̂ �\�h�a�^�_�c�k�l�\�b�_�f �j�Z�a�e�b�q�g�u�o �m�k�e�h�\�b�c �w�d�k�i�e�m�Z�l�Z�p�b�b 
�h�]�g�_�a�Z�s�b�l�g�Z�y �i�j�h�i�b�l�d�Z �l�_�j�y�_�l �k�\�h�b �a�Z�s�b�l�g�u�_ �k�\�h�c�k�l�\�Z�� �I�j�b�\�_�^�_�g �i�j�b�f�_�j �\�e�b�y�g�b�_ �k�l�b�j�d�b 
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�A�Z �i�h�k�e�_�^�g�b�_ �]�h�^�u �r�b�j�h�d�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �g�h�\�u�o �i�h�e�b�f�_�j�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �i�j�b�\�_�e�h �d 
�k�m�s�_�k�l�\�_�g�g�u�f �b�a�f�_�g�_�g�b�y�f �d�h�e�b�q�_�k�l�\�_�g�g�u�o �b �d�Z�q�_�k�l�\�_�g�g�u�o �o�Z�j�Z�d�l�_�j�b�k�l�b�d �i�j�h�p�_�k�k�h�\�� 
�\�h�a�g�b�d�Z�x�s�b�o �i�j�b �i�h�`�Z�j�_�� �m�\�_�e�b�q�b�e�b�k�v �l�h�d�k�b�q�g�h�k�l�v �i�j�h�^�m�d�l�h�\ �]�h�j�_�g�b�y �b �i�e�h�l�g�h�k�l�v �^�u�f�Z�� 
�\�h�a�j�h�k�e�b �k�d�h�j�h�k�l�b �]�Z�a�h - �b �^�u�f�h�\�u�^�_�e�_�g�b�y�� �I�j�b �k�]�h�j�Z�g�b�b �l�_�d�k�l�b�e�v�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �b�a 
�o�b�f�b�q�_�k�d�b�o �\�h�e�h�d�h�g �\�u�^�_�e�y�x�l�k�y �]�Z�a�h�h�[�j�Z�a�g�u�_ �k�h�_�^�b�g�_�g�b�y�� �d�h�l�h�j�u�_ �g�_�[�e�Z�]�h�i�j�b�y�l�g�h 
�\�h�a�^�_�c�k�l�\�m�x�l �g�Z �h�a�h�g�h�\�u�c �k�e�h�c �Z�l�f�h�k�n�_�j�u �b �g�Z �w�d�h�e�h�]�b�q�_�k�d�m�x �h�[�k�l�Z�g�h�\�d�m �\ �p�_�e�h�f [1]. 

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

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

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

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

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

�< �d�Z�q�_�k�l�\�_ �h�[�t�_�d�l�Z �b�k�k�e�_�^�h�\�Z�g�b�y �[�u�e�Z �\�a�y�l�Z �l�d�Z�g�v �[�y�a�v�� �>�e�y �b�k�i�u�l�Z�g�b�c �[�u�e�b 
�i�h�^�]�h�l�h�\�e�_�g�u �i�j�h�[�u �j�Z�a�f�_�j�h�f 50×200 �f�f�� �< �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�f �b�k�k�e�_�^�h�\�Z�g�b�b �[�u�e 
�b�k�i�h�e�v�a�h�\�Z�g �h�]�g�_�a�Z�s�b�l�g�u�c �k�h�k�l�Z�\ �©�H�=�G�?�A�: - �I�H - �L�ª�� �H�[�j�Z�[�h�l�d�Z �l�d�Z�g�b �[�y�a�v 
�i�j�h�b�a�\�h�^�b�e�Z�k�v �i�j�b �l�_�f�i�_�j�Z�l�m�j�_ �����ƒ�K �f�_�l�h�^�h�f �i�j�h�i�b�l�d�b�� �I�h�k�e�_ �i�j�h�i�b�l�d�b �k�i�h�k�h�[�h�f 
�i�h�]�j�m�`�_�g�b�y �l�_�d�k�l�b�e�v�g�u�c �f�Z�l�_�j�b�Z�e �[�u�e �h�l�`�Z�l �g�Z 85 - 90 % �b �i�h�^�k�m�r�b�\�Z�e�k�y �i�j�b 
�l�_�f�i�_�j�Z�l�m�j�_ 24 �ƒ�K�� 

�I�j�b �i�j�h�\�_�^�_�g�b�b �b�k�i�u�l�Z�g�b�y �l�_�f�i�_�j�Z�l�m�j�Z �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �k�h�k�l�Z�\�e�y�e�Z 12 �ƒ�K�� �K�h�]�e�Z�k�g�h 
�l�j�_�[�h�\�Z�g�b�y�f [2], �\�u�k�h�l�Z �i�e�Z�f�_�g�b �]�h�j�_�e�d�b �[�u�e�Z 40 �f�f�� �H�[�j�Z�a�_�p �l�d�Z�g�b �k �i�h�f�h�s�v�x �i�b�g�p�_�l�Z 
�\�\�h�^�b�e�k�y �\ �i�e�Z�f�y �]�h�j�_�e�d�b �\�_�j�l�b�d�Z�e�v�g�h�� �g�b�`�g�b�c �d�j�Z�c �i�h�e�h�k�d�b �h�[�j�Z�a�p�Z �i�h�]�j�m�`�Z�e�k�y �\ �i�e�Z�f�y 
�g�Z 20 �f�f�� �b �\ �w�l�h�l �f�h�f�_�g�l �\�d�e�x�q�Z�e�k�y �k�_�d�m�g�^�h�f�_�j�� �<�j�_�f�y �\�u�^�_�j� �̀b�\�Z�g�b�y �l�d�Z�g�b �\ �i�e�Z�f�_�g�b 
�k�h�k�l�Z�\�e�y�e�h 15 �k�� 

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

�>�Z�e�_�_ �h�[�j�Z�a�p�u �l�d�Z�g�b �[�u�e�b �i�h�^�\�_�j�`�_�g�u �f�g�h�]�h�d�j�Z�l�g�h�f�m �i�h�]�j�m�`�_�g�b�x �\ �\�h�^�m�� �Z �b�f�_�g�g�h 10 
�j�Z�a�� �[�_�a �b�k�i�h�e�v�a�h�\�Z�g�b�y �f�h�x�s�b�o �k�j�_�^�k�l�\ �b �a�Z�l�_�f �k�g�h�\�Z �i�h�^� �̀b�]�Z�e�b�k�v �i�j�b �i�h�f�h�s�b 
�k�i�b�j�l�h�\�d�b�� �I�h�k�e�_ �i�_�j�\�h�c �k�l�b�j�d�b �m �h�[�j�Z�a�p�h�\ �l�d�Z�g�b �i�h�k�e�_ �m�^�Z�e�_�g�b�y �i�e�Z�f�_�g�b �]�h�j�_�e�d�b 
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�]�h �]�h�j�_�g�b�y �b�e�b �l�e�_�g�b�y �g�_ �g�Z�[�e�x�^�Z�e�h�k�v�� �H�[�m�]�e�_�g�g�u�c �m�q�Z�k�l�h�d �l�d�Z�g�b �k�l�Z�e �\ 2 
�j�Z�a�Z �[�h�e�v�r�_�� �I�h�k�e�_ �\�l�h�j�h�c �k�l�b�j�d�b �i�h �b�k�l�_�q�_�g�b�x 3 �k �\�h�a�^�_�c�k�l�\�b�y �i�e�Z�f�_�g�b �]�h�j�_�e�d�b �h�[�j�Z�a�_�p 
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�l�d�Z�g�b �g�Z�q�Z�e �i�h�e�g�h�k�l�v�x �]�h�j�_�l�v�� �W�l�h �]�h�\�h�j�b�l �h �l�h�f�� �q�l�h �m�`�_ �i�h�k�e�_ �\�l�h�j�h�c �k�l�b�j�d�b 
�h�]�g�_�a�Z�s�b�l�g�u�c �j�Z�k�l�\�h�j �\�u�f�u�e�k�y �b�a �l�d�Z�g�b�� 

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

�I�j�b �i�j�h�\�_�^�_�g�b�b �h�i�u�l�Z �[�u�e�h �m�k�l�Z�g�h�\�e�_�g�h�� �q�l�h �h�]�g�_�a�Z�s�b�l�g�Z�y �i�j�h�i�b�l�d�Z �©�H�=�G�?�A�: - �I�H - 
�L�ª �i�j�b�^�Z�_�l �g�Z�^�_� �̀g�m�x �h�]�g�_�a�Z�s�b�l�m �l�_�d�k�l�b�e�v�g�u�f �f�Z�l�_�j�b�Z�e�Z�f�� �G�h �i�h�k�e�_ �i�_�j�\�h�c �k�l�b�j�d�b 
�h�[�m�]�e�_�g�g�u�c �m�q�Z�k�l�h�d �[�u�e �\ 2 �j�Z�a�Z �[�h�e�v�r�_�� �Z �i�h�k�e�_ 2 �k�l�b�j�d�b �j�Z�k�l�\�h�j �\�u�f�u�e�k�y �b�a 
�l�_�d�k�l�b�e�v�g�h�]�h �f�Z�l�_�j�b�Z�e�Z�� �B�k�o�h�^�y �b�a �w�l�h�]�h�� �f�h� �̀g�h �k�^�_�e�Z�l�v �\�u�\�h�^�� �q�l�h �l�_�d�k�l�b�e�v�g�u�_ 
�f�Z�l�_�j�b�Z�e�u�� �h�[�j�Z�[�h�l�Z�g�g�u�_ �h�]�g�_�a�Z�s�b�l�g�h�c �i�j�h�i�b�l�d�h�c �©�H�=�G�?�A�: - �I�H - �L�ª �\�u�^�_�j�`�b�\�Z�x�l 
�e�b�r�v �h�^�g�h�d�j�Z�l�g�m�x �k�l�b�j�d�m�� 
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�<�e�Z�^�b�f�b�j�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l  
�b�f�_�g�b �:�e�_�d�k�Z�g�^�j�Z �=�j�b�]�h�j�v�_�\�b�q�Z �b �G�b�d�h�e�Z�y �=�j�b�]�h�j�v�_�\�b�q�Z �K�l�h�e�_�l�h�\�u�o�� �<�e�=�M 
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�:�g�g�h�l�Z�p�b�y�� �D�h�f�i�h�a�b�l�g�u�_ �f�Z�l�_�j�b�Z�e�u �\�h�a�g�b�d�r�b�_ �\ �k�_�j�_�^�b�g�_ 20 - �]�h �\�_�d�Z �\ �g�Z�k�l�h�y�s�_�_ 

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

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

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

2. �D�e�Z�k�k�b�n�b�d�Z�p�b�y �D�e�Z�k�k�b�n�b�d�Z�p�b�y �d�h�f�i�h�a�b�l�g�h�]�h �f�Z�l�_�j�b�Z�e�Z�� 1. �G�Z �h�k�g�h�\�_ �f�Z�l�j�b�q�g�h�]�h 
�w�l�Z�i�Z (�I�h�e�b�f�_�j�g�u�_ �f�Z�l�j�b�q�g�u�_ �d�h�f�i�h�a�b�l�u ���I�F�D���� �D�_�j�Z�f�b�q�_�k�d�b�_ �f�Z�l�j�b�q�g�u�_ �d�h�f�i�h�a�b�l�u 
(CMCs); �F�_�l�Z�e�e�h�f�Z�l�j�b�q�g�u�_ �d�h�f�i�h�a�b�l�u ���F�F�D������ 2. �G�Z �h�k�g�h�\�_ �i�h�^�d�j�_�i�e�_�g�b�c (�<�h�e�h�d�g�h�� 
�Q�Z�k�l�b�p�Z�� �E�b�k�l���� 3. �< �a�Z�\�b�k�b�f�h�k�l�b �h�l �f�Z�k�r�l�Z�[�Z (�G�Z�g�h�d�h�f�i�h�a�b�l�u�� �;�b�h�d�h�f�i�h�a�b�l�u���� 

2.1. �G�Z �h�k�g�h�\�_ �f�Z�l�j�b�q�g�h�]�h �w�l�Z�i�Z �‡ �I�h�e�b�f�_�j�g�u�_ �f�Z�l�j�b�q�g�u�_ �d�h�f�i�h�a�b�l�u ���I�F�D�� �k�h�k�l�h�y�l 
�b�a �l�_�j�f�h�j�_�Z�d�l�b�\�g�u�o �i�e�Z�k�l�b�d�h�\ �b�e�b �l�_�j�f�h�i�e�Z�k�l�b�q�g�h�c �f�Z�l�j�b�p�u �k �^�b�k�i�_�j�k�g�u�f 
�Z�j�f�b�j�h�\�Z�g�b�_�f �m�]�e�_�j�h�^�h�f�� �k�l�_�d�e�h�f�� �f�_�l�Z�e�e�b�q�_�k�d�b�f�b �\�h�e�h�d�g�Z�f�b�� �L�_�j�f�h�j�_�Z�d�l�b�\�g�u�_ 
�f�Z�l�_�j�b�Z�e�u �i�h�e�m�q�Z�x�l �i�m�l�_�f �k�f�_�r�b�\�Z�g�b�y �k�f�h�e�u �k �h�l�\�_�j�^�b�l�_�e�_�f�� �G�Z�b�[�h�e�_�_ �r�b�j�h�d�h 
�b�k�i�h�e�v�a�m�_�l�k�y �e�Z�f�b�g�Z�j�g�Z�y �k�l�j�m�d�l�m�j�Z�� �b�a�]�h�l�h�\�e�_�g�g�Z�y �i�m�l�_�f �m�d�e�Z�^�d�b �b �k�d�e�_�b�\�Z�g�b�y �l�h�g�d�b�o 
�k�e�h�_�\ �\�h�e�h�d�g�Z �b �i�h�e�b�f�_�j�Z �^�h �i�h�e�m�q�_�g�b�y �`�_�e�Z�_�f�h�c �l�h�e�s�b�g�u�� �‡ �D�_�j�Z�f�b�q�_�k�d�b�_ �f�Z�l�j�b�q�g�u�_ 
�d�h�f�i�h�a�b�l�u (CMCs) �D�F�P – �w�l�h �l�b�i �d�_�j�Z�f�b�d�b�� �h�[�u�q�g�h �k�h�k�l�h�y�s�b�c �b�a �m�]�e�_�j�h�^�g�u�o�� 
�d�Z�j�[�b�^�h�d�j�_�f�g�b�_�\�u�o (SiC), �h�d�k�b�^�g�u�o (Al2o3), �g�b�l�j�b�^�g�u�o (SiN) �\�h�e�h�d�h�g�� �\�k�l�j�h�_�g�g�u�o �\ 
�k�l�j�m�d�l�m�j�m �d�_�j�Z�f�b�q�_�k�d�h�c �f�Z�l�j�b�p�u [1]. �H�g�b �i�j�_�^�g�Z�a�g�Z�q�_�g�u �^�e�y �i�j�_�h�^�h�e�_�g�b�y �g�_�^�h�k�l�Z�l�d�Z 
�f�h�g�h�e�b�l�g�h�c �d�_�j�Z�f�b�d�b - �o�j�m�i�d�h�k�l�b. �B�a - �a�Z �j�Z�a�j�m�r�_�g�b�y �^�_�n�h�j�f�Z�p�b�y �f�Z�l�j�b�p�u �g�b�`�_�� �q�_�f 
�^�_�n�h�j�f�Z�p�b�y �j�Z�a�j�m�r�_�g�b�y �\�h�e�h�d�h�g�� �K�e�_�^�h�\�Z�l�_�e�v�g�h�� �\ �m�k�e�h�\�b�y�o �g�Z�]�j�m�`�_�g�b�y �f�Z�l�j�b�p�Z �\�u�o�h�^�b�l 
�b�a �k�l�j�h�y �i�_�j�\�h�c�� �q�l�h�[�u �i�j�_�^�h�l�\�j�Z�l�b�l�v �j�Z�g�g�_�_ �j�Z�a�j�m�r�_�g�b�_ �o�j�m�i�d�b�o �\�h�e�h�d�h�g�� �B�a�]�h�l�h�\�e�_�g�b�_ 
�D�F�P �i�j�h�b�a�\�h�^�b�l�k�y �\ �k�h�h�l�\�_�l�k�l�\�b�b �k�h �k�i�_�p�b�n�b�q�_�k�d�b�f�b �f�_�l�h�^�Z�f�b �h�[�j�Z�[�h�l�d�b�� �g�Z�a�u�\�Z�_�f�u�f�b 
�]�Z�a�h - �b�e�b �`�b�^�d�h�n�Z�a�g�u�f�b �i�m�l�y�f�b�� �< �w�l�h�f �i�j�h�p�_�k�k�_ �k �\�g�m�l�j�_�g�g�_�c �n�Z�a�h�c �b �f�Z�l�j�b�p�_�c �\�h�d�j�m�] 
�\�h�e�h�d�h�g �h�[�j�Z�a�m�x�l�k�y �]�Z�a�h�h�[�j�Z�a�g�u�_ �b�e�b �`�b�^�d�b�_ �i�j�_�^�r�_�k�l�\�_�g�g�b�d�b�� �‡ �F�_�l�Z�e�e�h�f�Z�l�j�b�q�g�u�_ 
�d�h�f�i�h�a�b�l�u ���F�F�D�� �F�Z�l�j�b�q�g�u�c �f�Z�l�_�j�b�Z�e �F�F�D �h�[�y�a�Z�l�_�e�v�g�h �f�_�l�Z�e�e�b�q�_�k�d�b�c ���\ �h�k�g�h�\�g�h�f 
�Z�e�x�f�b�g�b�c (Al), �f�Z�]�g�b�c (Mg), �f�_�^�v (Cu) �b �l�b�l�Z�g (Ti)), �Z �Z�j�f�b�j�h�\�Z�g�b�_ �f�h�`�_�l �[�u�l�v �e�b�[�h 
�^�b�k�i�_�j�k�g�h�c �d�_�j�Z�f�b�d�h�c�� �l�Z�d�h�c �d�Z�d �h�d�k�b�^�u �b �d�Z�j�[�b�^�u, �e�b�[�h �f�_�l�Z�e�e�b�q�_�k�d�b�f ���g�Z�i�j�b�f�_�j, 
�\�h�e�v�n�j�Z�f, �f�h�e�b�[�^�_�g, �k�\�b�g�_�p���� �B�a - �a�Z �\�u�k�h�d�h�c �`�_�k�l�d�h�k�l�b �b �Z�[�j�Z�a�b�\�g�h�c �k�l�j�m�d�l�m�j�u �\ 
�i�j�h�p�_�k�k�_ �h�[�j�Z�[�h�l�d�b �F�F�D �g�Z�[�e�x�^�Z�_�l�k�y �\�u�k�h�d�Z�y �k�d�h�j�h�k�l�v �b�a�g�h�k�Z �b�g�k�l�j�m�f�_�g�l�Z�� �i�h�w�l�h�f�m �^�e�y 
�F�F�D�� �d�Z�d �i�j�Z�\�b�e�h�� �b�k�i�h�e�v�a�m�x�l�k�y �g�_�l�j�Z�^�b�p�b�h�g�g�u�_ �f�_�l�h�^�u �h�[�j�Z�[�h�l�d�b �i�j�b �h�l�k�m�l�k�l�\�b�b 
�d�h�g�l�Z�d�l�Z �b�g�k�l�j�m�f�_�g�l�Z �k �f�Z�l�_�j�b�Z�e�h�f [2]. 2.2. �G�Z �h�k�g�h�\�_ �i�h�^�d�j�_�i�e�_�g�b�c �‡ �<�h�e�h�d�g�h�� �< 
�Z�j�f�b�j�h�\�Z�g�g�u�o �\�h�e�h�d�g�Z�f�b �d�h�f�i�h�a�b�p�b�h�g�g�u�o �f�Z�l�_�j�b�Z�e�Z�o �^�b�k�i�_�j�k�g�Z�y �n�Z�a�Z �k�b�g�l�_�l�b�q�_�k�d�b�o 
�\�h�e�h�d�h�g�� �l�Z�d�b�o �d�Z�d �k�l�_�d�e�h�� �m�]�e�_�j�h�^�� �[�Z�a�Z�e�v�l �\ �d�h�f�i�h�a�b�l�g�h�c �k�l�j�m�d�l�m�j�_ �\�u�y�\�b�e�Z �i�h�\�u�r�_�g�g�u�_ 
�k�\�h�c�k�l�\�Z �f�Z�l�_�j�b�Z�e�Z�� �l�Z�d�b�_ �d�Z�d �\�u�k�h�d�Z�y �i�j�h�q�g�h�k�l�v�� � �̀_�k�l�d�h�k�l�v �b �m�k�l�h�c�q�b�\�h�k�l�v �d �o�b�f�b�q�_�k�d�b�f�� 
�l�_�f�i�_�j�Z�l�m�j�g�u�f �b �b�a�g�h�k�h�k�l�h�c�d�b�f �\�h�a�^�_�c�k�l�\�b�y�f [3]. �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �i�j�b�f�_�g�_�g�b�_ 
�Z�j�f�b�j�h�\�Z�g�b�y �g�Z�l�m�j�Z�e�v�g�u�f �\�h�e�h�d�g�h�f �i�j�b�h�[�j�_�e�h �h�]�j�h�f�g�m�x �i�h�i�m�e�y�j�g�h�k�l�v �k�j�_�^�b 
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c�� �O�b�f�b�q�_�k�d�b �h�[�j�Z�[�h�l�Z�g�g�u�_ �g�Z�l�m�j�Z�e�v�g�u�_ �\�h�e�h�d�g�Z�� �h�[�e�Z�^�Z�x�s�b�_ �m�e�m�q�r�_�g�g�h�c 
�m�^�Z�j�g�h�c �\�y�a�d�h�k�l�v�x �b �m�k�l�Z�e�h�k�l�g�h�c �i�j�h�q�g�h�k�l�v�x�� �d�j�h�f�_ �l�h�]�h �h�g�b �[�b�h�j�Z�a�e�Z�]�Z�_�f�u�� �w�d�h�e�h�]�b�q�g�u 
�b �b�f�_�x�l �g�b�a�d�m�x �i�e�h�l�g�h�k�l�v �i�h �k�j�Z�\�g�_�g�b�x �k �k�b�g�l�_�l�b�q�_�k�d�b�f�b �\�h�e�h�d�g�Z�f�b�� �‡ �Q�Z�k�l�b�p�Z�� �I�h 
�k�j�Z�\�g�_�g�b�x �k �d�h�f�i�h�a�b�l�Z�f�b �g�Z �h�k�g�h�\�_ �\�h�e�h�d�h�g�� �d�h�f�i�h�a�b�l�u �g�Z �h�k�g�h�\�_ �q�Z�k�l�b�p �y�\�e�y�x�l�k�y �f�_�g�_�_ 
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�w�n�n�_�d�l�b�\�g�u�f�b �k�j�_�^�k�l�\�Z�f�b �m�i�j�h�q�g�_�g�b�y�� �D�h�f�i�h�a�b�l�u�� �Z�j�f�b�j�h�\�Z�g�g�u�_ �q�Z�k�l�b�p�Z�f�b, �g�Z�o�h�^�y�l 
�i�j�b�f�_�g�_�g�b�_ �]�^�_ �l�j�_�[�m�_�l�k�y �\�u�k�h�d�b�c �m�j�h�\�_�g�v �b�a�g�h�k�h�k�l�h�c�d�h�k�l�b�� �I�j�_�b�f�m�s�_�k�l�\�h�f �d�h�f�i�h�a�b�l�h�\�� 
�Z�j�f�b�j�h�\�Z�g�g�u�o �q�Z�k�l�b�p�Z�f�b�� �y�\�e�y�_�l�k�y �b�o �g�b�a�d�Z�y �k�l�h�b�f�h�k�l�v �b �i�j�h�k�l�h�l�Z �b�a�]�h�l�h�\�e�_�g�b�y �b 
�n�h�j�f�h�\�Z�g�b�y�� �;�_�l�h�g �y�\�e�y�_�l�k�y �h�q�_�g�v �o�h�j�h�r�b�f �i�j�b�f�_�j�h�f�� �a�Z�i�h�e�g�b�l�_�e�v �b�a �]�j�m�[�h�c �i�h�j�h�^�u �b�e�b 
�]�j�Z�\�b�y �\�k�l�j�h�_�g �\ �f�Z�l�j�b�p�m �p�_�f�_�g�l�Z�� �‡ �E�b�k�l�� �E�b�k�l�h�\�u�_ �d�h�f�i�h�a�b�l�u�� �h�[�u�q�g�h �g�Z�a�u�\�Z�_�f�u�_ 
�e�b�k�l�h�\�u�f �n�h�j�f�h�\�h�q�g�u�f �d�h�f�i�h�a�b�l�h�f (SMC), �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �Z�j�f�b�j�h�\�Z�g�g�u�c �k�l�_�d�e�h�f 
�l�_�j�f�h�j�_�Z�d�l�b�\�g�u�c �n�h�j�f�h�\�h�q�g�u�c �f�Z�l�_�j�b�Z�e �k�h �k�l�_�d�e�y�g�g�u�f �Z�j�f�b�j�h�\�Z�g�b�_�f�� �d�h�l�h�j�u�c �h�[�u�q�g�h 
�n�h�j�f�m�_�l�k�y �k�`�Z�l�b�_�f�� �H�g �k�h�q�_�l�Z�_�l �\ �k�_�[�_ �^�e�b�g�g�h�_ �k�l�_�d�e�h�\�h�e�h�d�g�h �b �g�_�g�Z�k�u�s�_�g�g�u�_ �k�f�h�e�u 
�^�e�y �i�h�e�m�q�_�g�b�y �\�u�k�h�d�h�i�j�h�q�g�h�]�h �n�h�j�f�h�\�h�q�g�h�]�h �d�h�f�i�h�a�b�l�Z�� SMCS �i�j�b�f�_�g�b�f�u �^�e�y �[�h�e�v�r�b�o 
�d�h�g�k�l�j�m�d�l�b�\�g�u�o �d�h�f�i�h�g�_�g�l�h�\�� �l�Z�d �d�Z�d �h�g�b �i�h�d�Z�a�u�\�Z�x�l �\�u�k�h�d�h�_ �k�h�h�l�g�h�r�_�g�b�_ �i�j�h�q�g�h�k�l�b �d 
�\�_�k�m��  
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�>�e�y �]�j�Z�n�b�q�_�k�d�b�o �h�[�j�Z�a�h�\ �b �b�g�h�]�h �l�b�i�Z �b�g�n�h�j�f�Z�p�b�b �y�\�e�y�x�l�k�y �Z�d�l�m�Z�e�v�g�u�f�b �k�e�_�^�m�x�s�b�_ 
�i�j�h�[�e�_�f�u�� �g�_�k�Z�g�d�p�b�h�g�b�j�h�\�Z�g�g�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �[�_�a �\�_�^�h�f�Z �Z�\�l�h�j�Z �b �g�_�k�Z�g�d�p�b�h�g�b�j�h�\�Z�g�g�Z�y 
�f�h�^�b�n�b�d�Z�p�b�y��  

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

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

�:�e�]�h�j�b�l�f Patchwork �b LBS �y�\�e�y�_�l�k�y �h�^�g�b�f �b�a �[�Z�a�h�\�u�o �Z�e�]�h�j�b�l�f�h�\ �]�j�Z�n�b�q�_�k�d�h�c 
�k�l�_�]�Z�g�h�]�j�Z�n�b�b��  

�P�_�e�v�� �i�j�Z�d�l�b�q�_�k�d�b �k�j�Z�\�g�b�l�v �Z�e�]�h�j�b�l�f�u �^�e�y �a�Z�s�b�l�u �^�Z�g�g�u�o�� �h�i�j�_�^�_�e�b�l�v �\ �d�Z�d�b�o �k�e�m�q�Z�y�o 
�w�n�n�_�d�l�b�\�g�_�_ �b�k�i�h�e�v�a�h�\�Z�l�v �Z�e�]�h�j�b�l�f LSB �b �\ �d�Z�d�b�o Patchwork.  

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

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�K�l�_�g�h�]�j�Z�n�b�y�� �a�Z�s�b�l�Z �b�g�n�h�j�f�Z�p�b�b�� �]�j�Z�n�b�q�_�k�d�b�c �h�[�j�Z�a�� «Patchwork�ª�� «LSB» 
 
�:�e�]�h�j�b�l�f Patchwork �y�\�e�y�_�l�k�y �h�^�g�b�f �b�a �[�Z�a�h�\�u�o �Z�e�]�h�j�b�l�f�h�\ �]�j�Z�n�b�q�_�k�d�h�c �k�l�_�]�Z�g�h�]�j�Z�n�b�b�� 

�< �_�]�h �h�k�g�h�\�_ �e�_�`�b�l �k�l�Z�l�b�k�l�b�q�_�k�d�b�c �i�h�^�o�h�^�� �K�m�l�v �_�]�h �k�h�k�l�h�b�l �\ �k�e�_�^�m�x�s�_�f�� �I�j�b �i�h�f�h�s�b 
�a�Z�^�Z�g�g�h�]�h �d�e�x�q�Z �i�k�_�\�^�h�k�e�m�q�Z�c�g�u�f �h�[�j�Z�a�h�f �\�u�[�b�j�Z�x�l�k�y �^�\�Z �i�b�d�k�_�e�Z �b�a�h�[�j�Z�`�_�g�b�y�� �A�Z�l�_�f 
�a�g�Z�q�_�g�b�_ �y�j�d�h�k�l�b �h�^�g�h�]�h �b�a �g�b�o �m�\�_�e�b�q�b�\�Z�_�l�k�y ���^�e�y �\�k�l�j�Z�b�\�Z�_�f�h�c �_�^�b�g�b�p�u�� �b�e�b 
�m�f�_�g�v�r�Z�_�l�k�y ���^�e�y �\�k�l�j�Z�b�\�Z�_�f�h�]�h �g�m�e�y�� �g�Z �g�_�d�h�l�h�j�h�_ �a�g�Z�q�_�g�b�_�� �g�Z�a�u�\�Z�_�f�h�_ �i�j�b�j�Z�s�_�g�b�_�f 
���h�[�u�q�g�h �h�l 1 �^�h 5), �a�g�Z�q�_�g�b�_ �y�j�d�h�k�l�b �^�j�m�]�h�]�h – �m�f�_�g�v�r�Z�_�l�k�y ���^�e�y �_�^�b�g�b�p�u�� �b�e�b 
�m�\�_�e�b�q�b�\�Z�_�l�k�y ���^�e�y �g�m�e�y�� �g�Z �l�m �`�_ �\�_�e�b�q�b�g�m�� �I�j�h�p�_�k�k �i�h�\�l�h�j�y�_�l�k�y n �j�Z�a (n~10000). [1] 

�I�m�k�l�v �a�g�Z�q�_�g�b�y �y�j�d�h�k�l�_�c �\�u�[�b�j�Z�_�f�u�o �g�Z �d�Z�`�^�h�f �r�Z�]�_ �i�b�d�k�_�e�h�\ ai �b bi, �\�_�e�b�q�b�g�Z 
�i�j�b�j�Z�s�_�g�b�y �/. �L�h�]�^�Z �k�m�f�f�Z �j�Z�a�g�h�k�l�_�c �a�g�Z�q�_�g�b�c �i�b�d�k�_�e�h�\ �i�h�k�e�_ n �i�j�_�h�[�j�Z�a�h�\�Z�g�b�c��  

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

�j�Z�\�g�h �“���/ n, �Z �\�u�q�b�k�e�_�g�g�h�_ �a�g�Z�q�_�g�b�_ Sn �[�m�^�_�l �h�`�b�^�Z�_�f�h �b�f�_�l�v �[�h�e�v�r�h�c �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c 
n �i�h�j�y�^�h�d�� �A�g�Z�d Sn �b �^�Z�k�l �a�g�Z�q�_�g�b�_ �\�k�l�j�h�_�g�g�h�]�h �[�b�l�Z�� 1 – �i�j�b �i�h�e�h�`�b�l�_�e�v�g�h�c �b 0 – �i�j�b 
�h�l�j�b�p�Z�l�_�e�v�g�h�c �j�Z�a�g�h�k�l�b�� 

�< �k�l�_�]�h�^�_�l�_�d�l�h�j�_ �i�j�b �i�h�f�h�s�b �d�e�x�q�Z �h�l �a�g�Z�q�_�g�b�y �i�j�h�\�_�j�y�_�l�k�y �a�g�Z�q�_�g�b�_ Sn �b �\�u�g�h�k�b�l�k�y 
�j�_�r�_�g�b�_ �h �a�g�Z�q�_�g�b�b �\�k�l�j�h�_�g�g�h�]�h �[�b�l�Z�� [2] 

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

�< �o�h�^�_ �j�_�Z�e�b�a�Z�p�b�b �[�u�e�b �j�_�Z�e�b�a�h�\�Z�g �d�e�Z�k�k Patchwork �d�h�l�h�j�u�c �k�h�^�_�j�`�b�l �^�\�Z �h�l�d�j�u�l�u�o 
�f�_�l�h�^�Z Insert �b Detect. �<�o�h�^�g�u�f�b �i�Z�j�Z�f�_�l�j�Z�f�b �\ �f�_�l�h�^ Insert �y�\�e�y�x�l�k�y �k�_�d�j�_�l�g�u�c �d�e�x�q �b 
�h�[�t�_�d�l �b�a�h�[�j�Z�`�_�g�b�y�� �d�h�l�h�j�h�_ �l�j�_�[�m�_�l�k�y �a�Z�s�b�l�b�l�v �i�j�b �i�h�f�h�s�b �\�h�^�y�g�h�]�h �a�g�Z�d�Z�� �L�Z�d �d�Z�d �p�_�e�v 
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�Z�g�Z�e�b�a�Z – �m�k�l�Z�g�h�\�b�l�v �k�j�Z�\�g�_�g�b�_ �Z�e�]�h�j�b�l�f�h�\ �^�e�y �a�Z�s�b�l�u �^�Z�g�g�u�o�� �h�i�j�_�^�_�e�b�l�v 
�w�n�n�_�d�l�b�\�g�h�k�l�v �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �g�_�l �k�f�u�k�e�Z �i�_�j�_�^�Z�\�Z�l�v �\ �f�_�l�h�^ Insert �d�h�g�d�j�_�l�g�u�c �\�h�^�y�g�h�c 
�a�g�Z�d�� �i�h�w�l�h�f�m �\�k�l�j�Z�b�\�Z�_�f�h�_ �k�h�h�[�s�_�g�b�_ �k�h�k�l�h�b�l �b�a �_�^�b�g�b�p�� �?�k�l�v �\�h�a�f�h� �̀g�h�k�l�v �j�_�]�m�e�b�j�h�\�Z�l�v 
�j�Z�a�f�_�j �\�h�^�y�g�h�]�h �a�g�Z�d�Z�� �q�l�h �b �[�m�^�_�l �\�a�y�l�h �a�Z �h�^�g�h �b�a �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �K�_�d�j�_�l�g�u�c �d�e�x�q �^�e�y 
�b�g�b�p�b�Z�e�b�a�Z�p�b�b �k�e�m�q�Z�c�g�u�o �q�b�k�_�e�� �l�h �_�k�l�v �i�j�b �h�^�b�g�Z�d�h�\�u�o �k�_�d�j�_�l�g�u�o �d�e�x�q�Z�o �k�e�m�q�Z�c�g�u�_ 
�q�b�k�e�Z �[�m�^�m�l �l�Z�d�`�_ �j�Z�\�g�u�_�� �K�e�m�q�Z�c�g�u�_ �q�b�k�e�Z �m�d�Z�a�u�\�Z�x�l �g�Z �i�b�d�k�_�e�b �b�a�h�[�j�Z�`�_�g�b�y�� �d�h�l�h�j�u�_ 
�m�\�_�e�b�q�b�\�Z�x�l�k�y �b�e�b �m�f�_�g�v�r�Z�x�l�k�y �\ �y�j�d�h�k�l�b �g�Z �\�_�e�b�q�b�g�m �i�j�b�j�Z�s�_�g�b�y �/. �A�g�Z�q�_�g�b�_ �/ 
�\�u�[�j�Z�g�h �j�Z�\�g�u�f 3. �<�u�r�_�m�i�h�f�y�g�m�l�Z�y �i�j�h�p�_�^�m�j�Z �i�j�h�b�k�o�h�^�b�l N �j�Z�a �b �h�l �q�b�k�e�Z N �a�Z�\�b�k�b�l 
�j�Z�a�f�_�j �\�h�^�y�g�h�]�h �a�g�Z�d�Z�� 

�F�_�l�h�^ Detect �l�Z�d�`�_ �i�j�b�g�b�f�Z�_�l �i�Z�j�Z�f�_�l�j�h�f �k�_�d�j�_�l�g�u�c �d�e�x�q �b �h�[�t�_�d�l �b�a�h�[�j�Z�`�_�g�b�y�� �g�Z 
�d�h�l�h�j�h�f �g�m�`�g�h �h�i�j�_�^�_�e�b�l�v �\�h�^�y�g�h�c �a�g�Z�d�� �I�h�k�e�_ N �b�l�_�j�Z�p�b�c �\ �i�_�j�_�f�_�g�g�h�c �h�k�l�Z�_�l�k�y 
�h�l�d�e�h�g�_�g�b�_�� �\�u�a�\�Z�g�g�h�_ �^�h�[�Z�\�e�_�g�b�_�f �\�h�^�y�g�h�]�h �a�g�Z�d�Z�� �H�r�b�[�d�Z �j�Z�k�i�j�_�^�_�e�_�g�b�y �i�j�b�g�y�l�Z 
�j�Z�\�g�h�c �/ * N. �B �_�k�e�b �k�m�s�_�k�l�\�m�_�l �[�h�e�v�r�_�_ �h�l�d�e�h�g�_�g�b�_�� �l�h �\�h�^�y�g�h�c �a�g�Z�d �k�q�b�l�Z�_�l�k�y 
�i�h�^�l�\�_�j�`�^�_�g�g�u�f��  

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

�K�m�l�v �f�_�l�h�^�Z �a�Z�d�e�x�q�Z�_�l�k�y �\ �k�e�_�^�m�x�s�_�f�� �^�h�i�m�k�l�b�f�� �b�f�_�_�l�k�y 8 - �[�b�l�g�h�_ �b�a�h�[�j�Z�`�_�g�b�_ �\ 
�]�j�Z�^�Z�p�b�y�o �k�_�j�h�]�h�� 00h (00000000b) �h�[�h�a�g�Z�q�Z�_�l �q�z�j�g�u�c �p�\�_�l�� FFh (11111111b) – �[�_�e�u�c�� �<�k�_�]�h 
�b�f�_�_�l�k�y 256 �]�j�Z�^�Z�p�b�c. �L�Z�d�`�_ �i�j�_�^�i�h�e�h� �̀b�f�� �q�l�h �k�h�h�[�s�_�g�b�_ �k�h�k�l�h�b�l �b�a 1 �[�Z�c�l�Z – �g�Z�i�j�b�f�_�j�� 
01101011b. �I�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b 2 �f�e�Z�^�r�b�o �[�b�l �\ �h�i�b�k�Z�g�b�y�o �i�b�d�k�_�e�_�c�� �g�Z�f �i�h�l�j�_�[�m�_�l�k�y 4 
�i�b�d�k�_�e�y�� �>�h�i�m�k�l�b�f�� �h�g�b �q�z�j�g�h�]�h �p�\�_�l�Z�� �L�h�]�^�Z �i�b�d�k�_�e�b�� �k�h�^�_�j�`�Z�s�b�_ �k�d�j�u�l�h�_ �k�h�h�[�s�_�g�b�_�� 
�[�m�^�m�l �\�u�]�e�y�^�_�l�v �k�e�_�^�m�x�s�b�f �h�[�j�Z�a�h�f�� 00000001 00000010 00000010 00000011. �L�h�]�^�Z �p�\�_�l 
�i�b�d�k�_�e�_�c �b�a�f�_�g�b�l�k�y�� �i�_�j�\�h�]�h – �g�Z 1 / 255, �\�l�h�j�h�]�h �b �l�j�_�l�v�_�]�h — �g�Z 2 / 255 �b �q�_�l�\�z�j�l�h�]�h — �g�Z 
3 / 255. �L�Z�d�b�_ �]�j�Z�^�Z�p�b�b�� �f�Z�e�h �l�h�]�h�� �q�l�h �g�_�a�Z�f�_�l�g�u �^�e�y �q�_�e�h�\�_�d�Z�� �f�h�]�m�l �\�h�h�[�s�_ �g�_ 
�h�l�h�[�j�Z�a�b�l�v�k�y �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b �g�b�a�d�h�d�Z�q�_�k�l�\�_�g�g�u�o �m�k�l�j�h�c�k�l�\ �\�u�\�h�^�Z�� [3] 

�< �o�h�^�_ �j�_�Z�e�b�a�Z�p�b�b �[�u�e�b �j�_�Z�e�b�a�h�\�Z�g �d�e�Z�k�k LSB �d�h�l�h�j�u�c �k�h�^�_�j�`�b�l �l�Z�d� �̀_ �^�\�Z �h�l�d�j�u�l�u�o 
�f�_�l�h�^�Z Insert �b Detect.  

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

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

�< �o�h�^�_ �b�k�i�h�e�v�a�h�\�Z�g�b�y �Z�e�]�h�j�b�l�f�h�\ Patchwork �b LSB �[�u�e�b �i�h�e�m�q�_�g�u �k�e�_�^�m�x�s�b�_ 
�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_ �h�p�_�g�d�b�� �d�h�l�h�j�u�_ �m�d�Z�a�Z�g�u �\ �l�Z�[�e�b�p�_ 1:  

 
�L�Z�[�e�b�p�Z 1 – �W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_ �h�p�_�g�d�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �Z�e�]�h�j�b�l�f�h�\ Patchwork �b LSB 

 
 

�:�e�]�h�j�b�l�f �H�[�g�Z�j�m�`�_�g�b�_ 
�\�h�^�y�g�h�]�h 
�a�g�Z�d�Z �i�h�k�e�_ 
�d�h�f�i�j�_�k�k�h�j�Z 

�D�h�e�b�q�_�k�l�\�h 
�[�Z�c�l 
�\�h�^�y�g�h�]�h 
�a�g�Z�d�Z 

�J�Z�a�f�_�j 
�b�a�h�[�j�Z�`�_�g�b�y  

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

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

1 Patchwork + 4 ���������o�������� 17.00 13.32 
2 LSB  -  4 ���������o�������� 0.01 0.01 
3 Patchwork + 8 1920�o�������� 37.21 25.17 
4 LSB  -  8 ���������o�������� 0.01 0.01 

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

 
�K�i�b�k�h�d �e�b�l�_�j�Z�l�m�j�g�u�o �b�k�l�h�q�g�b�d�h�\�� 
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�F�h�k�l�h�\�h�c �>���G�� 
�F�Z�]�b�k�l�j�Z�g�l 2 �d�m�j�k�Z �g�Z�i�j�Z�\�e�_�g�b�y 

26.04.02 �D�h�j�Z�[�e�_�k�l�j�h�_�g�b�_�� 
�h�d�_�Z�g�h�l�_�o�g�b�d�Z �b �k�b�k�l�_�f�h�l�_�o�g�b�d�Z 

�h�[�t�_�d�l�h�\ �f�h�j�k�d�h�c �b�g�n�j�Z�k�l�j�m�d�l�m�j�u�� 
�:�k�l�j�Z�o�Z�g�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  

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

�d���l���g���� �i�j�h�n�_�k�k�h�j 
�>�b�j�_�d�l�h�j �B�g�k�l�b�l�m�l�Z  

�f�h�j�k�d�b�o �l�_�o�g�h�e�h�]�b�c �w�g�_�j�]�_�l�b�d�b �b �l�j�Z�g�k�i�h�j�l�Z 
�:�k�l�j�Z�o�Z�g�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  

�]�� �:�k�l�j�Z�o�Z�g�v �J�h�k�k�b�y 
 

�H�I�L�B�F�B�A�:�P�B�Y �K�;�H�J�D�B �M�A�E�H�< �B �:�=�J�?�=�:�L�H�< �I�J�B �K�M�>�H�J�?�F�H�G�L�?�� 
�H�K�G�H�<�G�U�? �:�K�I�?�D�L�U �L�?�O�G�H�E�H�=�B�B �J�?�F�H�G�L�: 

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

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

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

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

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

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �i�j�b �i�h�^�]�h�l�h�\�d�_ �i�j�h�b�a�\�h�^�k�l�\�Z �g�Z �h�k�g�h�\�_ �b�f�_�x�s�_�c�k�y �b�g�n�h�j�f�Z�p�b�b �h 
�o�Z�j�Z�d�l�_�j�_ �b�a�g�h�k�h�\ �b �i�h�\�j�_�`�^�_�g�b�c �h�[�t�_�d�l�h�\ �j�_�f�h�g�l�Z �k�h�a�^�Z�x�l�k�y �h�[�t�_�d�l�b�\�g�u�_ �i�j�_�^�i�h�k�u�e�d�b 
�i�h�\�u�r�_�g�b�y �b�o �g�Z�^�_� �̀g�h�k�l�b �i�m�l�_�f �p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�h�]�h �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o 
�i�j�h�p�_�k�k�h�\ �\�h�k�k�l�Z�g�h�\�e�_�g�b�y �b�a�g�h�r�_�g�g�u�o �^�_�l�Z�e�_�c �b�e�b �b�a�]�h�l�h�\�e�_�g�b�y �a�Z�i�Z�k�g�u�o �q�Z�k�l�_�c�� �Z �l�Z�d�`�_ 
�d�h�g�k�l�j�m�d�l�b�\�g�u�o �b�a�f�_�g�_�g�b�c �w�e�_�f�_�g�l�h�\�� �l�� �_�� �d�h�f�i�e�_�d�k�g�h�]�h �j�_�r�_�g�b�y �d�h�g�k�l�j�m�d�l�h�j�k�d�b�o �b 
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o �a�Z�^�Z�q�� �< �d�h�g�_�q�g�h�f �b�l�h�]�_�� �i�j�b �j�_�f�h�g�l�_�� �^�h�e� �̀g�u �[�u�l�v �a�Z�^�_�c�k�l�\�h�\�Z�g�u 
�h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�_�� �d�h�g�k�l�j�m�d�l�b�\�g�u�_ �b �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �f�_�j�h�i�j�b�y�l�b�y�� �Z �i�h �g�b�f �g�Z�c�^�_�g�u 
�g�Z�b�[�h�e�_�_ �j�Z�p�b�h�g�Z�e�v�g�u�_ �l�_�o�g�b�q�_�k�d�b�_ �j�_�r�_�g�b�y�� �h�i�j�_�^�_�e�y�x�s�b�_ �h�i�l�b�f�Z�e�v�g�u�c �\�Z�j�b�Z�g�l 
�l�_�o�g�h�e�h�]�b�b �j�_�f�h�g�l�Z [1, �k�� 78]. 

�L�_�o�g�b�q�_�k�d�b�_ �j�_�r�_�g�b�y �^�h�e�`�g�u �i�j�b�g�b�f�Z�l�v�k�y �g�Z �k�l�Z�^�b�y�o�� �h�j�]�Z�g�b�a�Z�p�b�b �j�_�f�h�g�l�Z�� 
�^�_�n�_�d�l�Z�p�b�b �h�[�t�_�d�l�Z�� �h�i�j�_�^�_�e�_�g�b�y �i�Z�j�Z�f�_�l�j�h�\ �l�_�o�g�b�q�_�k�d�h�]�h �k�h�k�l�h�y�g�b�y �k �m�q�_�l�h�f �m�k�e�h�\�b�c 
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y �h�[�t�_�d�l�Z �j�_�f�h�g�l�Z �i�j�b �_�]�h �w�d�k�i�e�m�Z�l�Z�p�b�b�� �h�l�j�Z�[�h�l�d�b �g�Z �l�_�o�g�h�e�h�]�b�q�g�h�k�l�v�� 
�j�Z�a�j�Z�[�h�l�d�b �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o �f�_�l�h�^�h�\ �j�_�f�h�g�l�Z �b �i�j�h�_�d�l�b�j�h�\�Z�g�b�y �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o 
�i�j�h�p�_�k�k�h�\ [2, �k�� 23]. 

�>�e�y �d�h�f�i�e�_�d�k�g�h�c �i�h�^�]�h�l�h�\�d�b �d�h�g�k�l�j�m�d�l�b�\�g�h - �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o �j�_�r�_�g�b�c �b �j�Z�a�j�Z�[�h�l�d�b 
�r�d�Z�e�u �b�o �i�j�_�^�i�h�q�l�_�g�b�c �g�_�h�[�o�h�^�b�f�h �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �k�m�^�h�j�_�f�h�g�l�g�h�_ �i�j�h�b�a�\�h�^�k�l�\�h �d�Z�d 
�i�h�^�k�b�k�l�_�f�m �\ �k�b�k�l�_�f�_ �[�h�e�_�_ �\�u�k�h�d�h�]�h �i�h�j�y�^�d�Z ���J�_�q�g�h�c �l�j�Z�g�k�i�h�j�l�� [3, �k�������@�� �<�u�o�h�^�g�u�_ 
�i�Z�j�Z�f�_�l�j�u �w�l�h�c �i�h�^�k�b�k�l�_�f�u �j�_�Z�e�b�a�m�x�l�k�y �i�h�k�j�_�^�k�l�\�h�f �^�j�m�]�h�c �i�h�^�k�b�k�l�_�f�u �j�_�q�g�h�]�h 
�l�j�Z�g�k�i�h�j�l�Z [4, �k�������@�� 

�< �k�\�h�x �h�q�_�j�_�^�v�� �l�_�o�g�h�e�h�]�b�b �k�m�^�h�j�_�f�h�g�l�g�h�]�h �i�j�h�b�a�\�h�^�k�l�\�Z �i�j�b�k�m�s�b �\�k�_ �h�k�g�h�\�g�u�_ 
�h�k�h�[�_�g�g�h�k�l�b�� �o�Z�j�Z�d�l�_�j�g�u�_ �^�e�y �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c �k�b�k�l�_�f�u�� �p�_�e�h�k�l�g�h�k�l�v ���_�^�b�g�k�l�\�h �p�_�e�_�c���� 
�k�e�h�`�g�h�k�l�v �k�l�j�m�d�l�m�j�u �k �i�_�j�_�i�e�_�l�Z�x�s�b�f�b�k�y �b �i�_�j�_�d�j�_�s�b�\�Z�x�s�b�f�b�k�y �\�a�Z�b�f�g�u�f�b �k�\�y�a�y�f�b�� 
�k�e�h�`�g�h�k�l�v �i�h�\�_�^�_�g�b�y ���b�a�f�_�g�_�g�b�_ �h�^�g�h�]�h �i�h�d�Z�a�Z�l�_�e�y�� �\�e�b�y�_�l �g�Z �d�h�f�i�e�_�d�k �^�j�m�]�b�o���� 
�h�[�m�k�e�h�\�e�_�g�g�Z�y �k�e�h�`�g�h�k�l�v�x �k�\�y�a�_�c�� �D�Z�d �e�x�[�Z�y �k�b�k�l�_�f�Z�� �l�_�o�g�h�e�h�]�b�y �k�m�^�h�j�_�f�h�g�l�g�h�]�h 
�i�j�h�b�a�\�h�^�k�l�\�Z �\�d�e�x�q�Z�_�l�� �\�o�h�^�� �\�u�o�h�^�� �p�_�e�v�� �h�[�j�Z�l�g�m�x �k�\�y�a�v �b �h�]�j�Z�g�b�q�_�g�b�y�� �>�e�y �g�_�_ �w�l�b�f�b 
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b �y�\�e�y�x�l�k�y�� �\�o�h�^ - �h�[�t�_�d�l �j�_�f�h�g�l�Z �b �_�]�h �l�_�o�g�b�q�_�k�d�h�_ �k�h�k�l�h�y�g�b�_�� �i�j�h�p�_�k�k - 
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �i�j�h�p�_�k�k�u�� �\�u�o�h�^ - �d�Z�q�_�k�l�\�h �j�_�f�h�g�l�Z�� �\�u�j�Z�`�_�g�g�h�_ �q�_�j�_�a �m�j�h�\�_�g�v 
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�l�_�o�g�b�q�_�k�d�h�]�h �k�h�k�l�h�y�g�b�y �h�[�t�_�d�l�Z �j�_�f�h�g�l�Z�� �p�_�e�v - �\�h�k�k�l�Z�g�h�\�e�_�g�b�_ �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b 
�h�[�t�_�d�l�Z �j�_�f�h�g�l�Z�� �h�[�j�Z�l�g�Z�y �k�\�y�a�v - �g�Z�^�_�`�g�h�k�l�v�� �k�_�[�_�k�l�h�b�f�h�k�l�v�� �i�j�h�^�h�e� �̀b�l�_�e�v�g�h�k�l�v �j�_�f�h�g�l�Z�� 
�h�]�j�Z�g�b�q�_�g�b�y - �l�j�m�^�h�\�u�_�� �f�Z�l�_�j�b�Z�e�v�g�u�_ �j�_�k�m�j�k�u�� �g�Z�e�b�q�b�_ �b�g�n�h�j�f�Z�p�b�b [5, �k�������@�� 

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

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

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

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

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

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

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

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

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

 
�H�o�j�Z�g�Z �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\ �b �\�h�a�^�m�r�g�h�]�h �i�j�h�k�l�j�Z�g�k�l�\�Z �h�l �\�j�_�^�h�g�h�k�g�u�o �\�u�[�j�h�k�h�\ 

�i�j�h�f�u�r�e�_�g�g�u�o �d�h�f�i�Z�g�b�c �k�\�y�a�Z�g�Z �k �j�y�^�h�f �w�d�h�e�h�]�b�q�_�k�d�b�o �i�j�h�[�e�_�f�� �j�_�r�_�g�b�_ �d�h�l�h�j�u�o 
�h�[�_�k�i�_�q�b�l �[�_�a�h�i�Z�k�g�h�k�l�v �\�k�_�c �i�e�Z�g�_�l�u �\ �p�_�e�h�f [1, 2, 3]. �>�e�y �j�_�r�_�g�b�y �l�Z�d�b�o �i�j�h�[�e�_�f 
�b�k�i�h�e�v�a�m�x�l�k�y �b �j�Z�a�j�Z�[�Z�l�u�\�Z�x�l�k�y �j�Z�a�e�b�q�g�u�_ �k�b�k�l�_�f�u �]�Z�a�h�h�q�b�k�l�d�b �b �i�u�e�_�m�e�Z�\�e�b�\�Z�g�b�y�� �Z 
�l�Z�d�`�_ �d�h�f�i�e�_�d�k�g�u�_ �k�b�k�l�_�f�u�� �k�i�j�h�k �g�Z �d�h�l�h�j�u�_ �j�Z�k�l�_�l �k�_�]�h�^�g�y �k �d�Z�`�^�u�f �]�h�^�h�f �b �y�\�e�y�_�l�k�y 
�\�Z�`�g�h �k�h�k�l�Z�\�g�h�c �q�Z�k�l�v�x �o�h�j�h�r�h �n�m�g�d�p�b�h�g�b�j�m�x�s�_�]�h �i�j�h�b�a�\�h�^�k�l�\�Z [7]. 

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

�H�q�b�k�l�d�Z �\�h�a�^�m�o�Z �]�Z�a�h�j�Z�a�j�y�^�g�h - �d�Z�l�Z�e�b�l�b�q�_�k�d�b�f �f�_�l�h�^�h�f - �k�Z�f�u�c �Z�d�l�m�Z�e�v�g�u�c �b 
�[�_�a�m�i�j�_�q�g�u�c�k�i�h�k�h�[ �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �h�l �h�j�]�Z�g�b�q�_�k�d�b�o �]�Z�a�h�\�� �k�_�j�h�\�h�^�h�j�h�^�Z�� �n�h�j�f�Z�e�v�^�_�]�b�^�Z 
�n�_�g�h�e�Z, �k�l�b�j�h�e�Z�� �l�h�e�m�h�e�Z�� �Z�p�_�l�h�g�Z�� �f�_�l�Z�g�h�e�Z�� �Z�f�f�b�Z�d�Z �b �f�g�h�]�b�o �^�j�m�]�b�o �h�i�Z�k�g�u�o �i�j�b�f�_�k�_�c �b 
�g�_�i�j�b�y�l�g�u�o �a�Z�i�Z�o�h�\�� �H�q�b�k�l�d�m �\�h�a�^�m�o�Z �w�l�b�f �f�_�l�h�^�h�f �h�k�m�s�_�k�l�\�e�y�x�l �]�Z�a�h�d�h�g�\�_�j�l�h�j�u�� 
�I�j�b�f�_�j�h�f �l�Z�d�b�o �m�k�l�j�h�c�k�l�\ �f�h�]�m�l �k�e�m� �̀b�l�v �]�Z�a�h�d�h�g�\�_�j�l�h�j�u �©�Y�l�Z�]�Z�g�ª�� �d�h�l�h�j�u�_ �[�u�e�b 
�j�Z�a�j�Z�[�h�l�Z�g�u �\ �g�Z�q�Z�e�_ 2000 - �o �]�h�^�h�\ �f�h�e�h�^�u�f �b�g�`�_�g�_�j�h�f �:�� �K�l�_�]�e�_�g�d�h�>���@. 

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

�=�Z�a�h�d�h�g�\�_�j�l�h�j�u «�Y�l�Z�]�Z�g�ª �h�[�t�_�^�b�g�y�x�l �\ �k�_�[�_ �\�k�_ �k�Z�f�h�_ �k�h�\�_�j�r�_�g�g�h�_ �h�l �l�Z�d�b�o �m�k�l�j�h�c�k�l�\�� 
�d�Z�d �h�a�h�g�Z�l�h�j�u�� �w�e�_�d�l�j�h�k�l�Z�l�b�q�_�k�d�b�_ �m�e�h�\�b�l�_�e�b �b �h�k�l�Z�e�v�g�u�_�w�e�_�d�l�j�h�k�b�k�l�_�f�u. �L�_�o�g�h�e�h�]�b�y 
�h�q�b�k�l�d�b �\�h�a�^�m�o�Z �\ �]�Z�a�h�d�h�g�\�_�j�l�h�j�_ «�Y�l�Z�]�Z�g�ª �h�[�t�_�^�b�g�y�_�l �f�g�h�`�_�k�l�\�h�k�i�h�k�h�[�h�\ �n�b�a�b�q�_�k�d�h�]�h �b 
�o�b�f�b�d�h�]�h �j�Z�a�e�h�`�_�g�b�y �y�^�h�\�b�l�u�o �]�Z�a�h�\�� �g�Z�i�j�b�f�_�j�� �d�Z�l�Z�e�b�l�b�q�_�k�d�Z�y �h�[�j�Z�[�h�l�d�Z�� �h�d�b�k�e�_�g�b�_ 
�Z�l�h�f�Z�j�g�u�f �d�b�k�e�h�j�h�^�h�f�b �d�b�k�e�h�j�h�^�h�f �\�h�a�^�m�o�Z���©�o�h�e�h�^�g�u�_�ª �j�Z�a�j�y�^�u �\ �]�Z�a�Z�o ���i�e�Z�a�f�Z���� 
�d�b�g�_�l�b�q�_�k�d�b�_ �\�h�a�^�_�c�k�l�\�b�y �i�h�l�h�d�h�\ �a�Z�j�y�`�_�g�g�u�o �q�Z�k�l�b�p�� �\�h�a�^�_�c�k�l�\�b�_ �w�e�_�d�l�j�b�q�_�k�d�b�f�b 
�i�h�e�y�f�b�� �m�e�v�l�j�Z�n�b�h�e�_�l�h�\�h�_ �h�[�e�m�q�_�g�b�_ �b �l���^��[6]. 

�M�j�h�\�_�g�v �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �h�l �a�Z�]�j�y�a�g�y�x�s�b�o �]�Z�a�h�h�[�j�Z�a�g�u�o �h�j�]�Z�g�b�q�_�k�d�b�o �\�_�s�_�k�l�\ �\ 
�]�Z�a�h�d�h�g�\�_�j�l�h�j�_ «�Y�l�Z�]�Z�g�ª�� �i�j�b �m�k�b�e�_�g�g�h�c �d�h�f�i�e�_�d�l�Z�p�b�b�� �f�h�`�_�l �^�h�k�l�b�]�Z�l�v 99,9 % . �< �o�h�^�_ 
�h�q�b�k�l�d�b �\�j�_�^�g�u�_ �a�Z�]�j�y�a�g�b�l�_�e�b�w�e�_�f�_�g�l�Z�j�g�h�j�Z�k�s�_�i�e�y�x�l�k�y�� �k�e�_�^�h�\�Z�l�_�e�v�g�h, �b�o �\�u�[�j�h�k�\ 
�i�h�q�\�m�� �\ �\�h�^�m�� �\ �\�h�a�^�m�o �g�_ �h�k�m�s�_�k�l�\�e�y�_�l�k�y[6]. 

�I�j�h�p�_�k�k �g�_�c�l�j�Z�e�b�a�Z�p�b�b �\�j�_�^�g�u�o �b �^�m�j�g�h�i�Z�o�g�m�s�b�o �\�_�s�_�k�l�\ �\ �]�Z�a�h�d�h�g�\�_�d�l�h�j�Z�o �©�Y�l�Z�]�Z�g�ª 
�f�h�`�g�h �j�Z�a�^�_�e�b�l�v �g�Z �l�j�b �k�l�Z�^�b�b[4]. 

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

�G�Z �\�l�h�j�h�c �k�l�Z�^�b�b �i�j�h�b�k�o�h�^�b�l �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�_�\�h�a�^�_�c�k�l�\�b�_ �g�Z �f�h�e�_�d�m�e�u �l�h�d�k�b�q�g�u�o 
�\�_�s�_�k�l�\ �i�j�b �i�h�f�h�s�b �[�Z�j�v�_�j�g�h - �k�l�j�b�f�_�j�g�h�]�h �h�[�t�_�f�g�h�]�h �j�Z�a�j�y�^�Z �f�m�e�v�l�b�j�_�a�h�g�Z�g�k�g�h�c 
�q�Z�k�l�h�l�u �b �^�j�m�]�b�o�n�b�a�b�d�b�o �b �o�b�f�b�q�_�k�d�b�o �i�j�b�q�b�g �©�o�h�e�h�^�g�h�c �i�e�Z�a�f�u�ª�� �L�_�o�g�b�q�_�k�d�b �w�l�h 
�f�h�`�g�h �h�[�t�y�k�g�b�l�v �\�h�a�^�_�c�k�l�\�b�_�f �m�g�b�d�Z�e�v�g�u�o �]�Z�a�h�j�Z�a�j�y�^�g�u�o �y�q�_�_�d �k �b�k�l�h�q�g�b�d�h�f �i�b�l�Z�g�b�y 
�\�u�k�h�d�h�]�h �g�Z�i�j�y�`�_�g�b�y �k �l�Z�d �g�Z�a�u�\�Z�_�f�h�c �©�k�d�Z�g�b�j�m�x�s�_�c �q�Z�k�l�h�l�h�c�ª�� �<�h �\�j�_�f�y �h�q�b�k�l�d�b 
�\�h�a�^�m�o �i�j�h�o�h�^�b�l �k�d�\�h�a�v �y�q�_�c�d�b �]�Z�a�h�j�Z�a�j�y�^�g�h�]�h �[�e�h�d�Z�� �i�j�b �w�l�h�f �i�j�h�b�k�o�h�^�b�l 
�\�h�a�^�_�c�k�l�\�b�_�\�u�k�h�d�h�q�Z�k�l�h�l�g�h�]�h�h�[�t�_�f�g�h�]�h �[�Z�j�v�_�j�g�h - �k�l�j�b�f�f�_�j�g�h�]�h �j�Z�a�j�y�^�Z �b �g�Z�i�j�y� �̀_�g�b�y�� �< 
�j�_�a�m�e�v�l�Z�l�_ �w�l�h�]�h �w�n�n�_�d�l�Z�f�h�e�_�d�m�e�u �l�h�d�k�b�d�Z�l�h�\ «�j�Z�a�j�m�r�Z�x�l�k�y�ª�� �Z �h�[�j�Z�a�h�\�Z�\�r�b�_�k�y �j�Z�^�b�d�Z�e�u 
�b �Z�l�h�f�u �\�h�a�[�m� �̀^�Z�x�l�k�y���<�f�_�k�l�_ �k �w�l�b�f�� �b�a �d�b�k�e�h�j�h�^�Z �\�h�a�^�m�o�Z �n�h�j�f�b�j�m�x�l�k�y �Z�l�h�f�Z�j�g�u�c 
�d�b�k�e�h�j�h�^ �b �h�a�h�g�� �L�Z�d�b�f �h�[�j�Z�a�h�f�� �g�Z �\�l�h�j�h�c �k�l�Z�^�b�b �i�h� ̂�\�h�a�^�_�c�k�l�\�b�_�f �n�b�a�b�d�h - �o�b�f�b�q�_�k�d�b�o 
�j�_�Z�d�p�b�c �i�j�h�b�k�o�h�^�b�l�h�d�b�k�e�_�g�b�_ �h�[�j�Z�a�m�x�s�b�o�k�y �Z�l�h�f�h�\ �b �j�Z�^�b�d�Z�e�h�\ �^�h �\�h�^�u ���G2�H�� 
�b�m�]�e�_�d�b�k�e�h�]�h �]�Z�a�Z���K�H2�����j�b�k�� 1)[4]. 

 

 
�J�b�k�� 1. �I�j�h�p�_�k�k�i�e�Z�a�f�_�g�g�h�c �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �\ �]�Z�a�h�d�h�g�\�_�j�l�h�j�_ �©�Y�l�Z�]�Z�g�ª 

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

�^�m�j�g�h�i�Z�o�g�m�s�b�o �\�_�s�_�k�l�\ �b �m�^�Z�e�_�g�b�_ �b�a�e�b�r�d�h�\ �h�a�h�g�Z�g�Z �k�e�h�_ �d�Z�l�Z�e�b�a�Z�l�h�j�Z�� �=�Z�a�h�d�h�g�\�_�d�l�h�j 
�f�h�`�_�l �j�Z�[�h�l�Z�l�v �i�j�b �l�_�f�_�i�_�j�Z�l�m�j�_ �h�q�b�s�_�g�g�h�]�h �\�h�a�^�m�o�Z �h�l –10°C �b �\�u�r�_ �a�Z �k�q�_�l 
�d�Z�l�Z�e�b�a�Z�l�h�j�Z[4]. 

�M�k�l�Z�g�h�\�d�b �]�Z�a�h�h�q�b�k�l�d�b «�=�Z�a�h�d�h�g�\�_�j�l�h�j �©�Y�l�Z�]�Z�g�ª �i�h�k�l�Z�\�e�y�x�l�k�y �\ �^�\�m�o �\�b�^�Z�o �d�h�f�i�e�_�d�l�Z 
�h�[�h�j�m�^�h�\�Z�g�b�y [4]: 

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

�x �e�h�d�Z�e�v�g�u�_ �h�q�b�k�l�g�u�_ �k�h�h�j�m�`�_�g�b�y �^�e�y �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �\ �j�Z�[�h�q�_�c �a�h�g�_�� �< �k�h�k�l�Z�\ 
�d�h�f�i�e�_�d�l�Z �f�h�]�m�l �\�o�h�^�b�l�v�� �m�k�l�j�h�c�k�l�\�Z�f�b �a�Z�[�h�j�Z �\�h�a�^�m�o�Z�� �\�_�g�l�b�e�y�l�h�j�u �b �m�k�l�j�h�c�k�l�\�Z�f�b 
�j�Z�a�^�Z�q�b �\�h�a�^�m�o�Z ���j�b�k�� 3). 
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�J�b�k 2. �I�j�b�f�_�j �h�[�s�_�h�[�f�_�g�g�h�c �\�_�g�l�b�e�y�p�b�h�g�g�h�c �k�b�k�l�_�f�u 

�k �i�j�b�f�_�g�_�g�b�_�f �]�Z�a�h�d�h�g�\�_�j�l�h�j�Z �©�Y�l�Z�]�Z�g�ª�� 
 

 
�J�b�k�� 3. �I�j�b�f�_�j �f�_�k�l�g�h�c �\�_�g�l�b�e�y�p�b�h�g�g�h�c �k�b�k�l�_�f�u 

�k �i�j�b�f�_�g�_�g�b�_�f �]�Z�a�h�d�h�g�\�_�j�l�h�j�Z �©�Y�l�Z�]�Z�g�ª�� 
 
�G�_ �k�q�b�l�Z�y�w�n�n�_�d�l�b�\�g�h�]�h �k�i�h�k�h�[�Z �h�q�b�k�l�d�b �\�h�a�^�m�o�Z�� �]�Z�a�h�d�h�g�\�_�j�l�h�j�u 

�©�Y�l�Z�]�Z�g�ª�g�_�i�j�b�o�h�l�e�b�\�u�� �i�j�h�k�l�u�� �b �g�Z�^�_�`�g�u �\ �w�d�k�i�e�m�Z�l�Z�p�b�b�� �>�Z�g�g�h�_ �h�[�h�j�m�^�h�\�Z�g�b�_ �b�f�_�_�l 
�j�y� ̂�i�j�_�b�f�m�s�_�k�l�\[5, 6]: 

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

�x �i�j�b �j�Z�[�h�l�_ �]�Z�a�h�d�h�g�\�_�j�l�h�j�h�\ �g�_ �h�[�j�Z�a�m�x�l�k�y �h�l�o�h�^�u�� �l�j�_�[�m�x�s�b�_ �m�l�b�e�b�a�Z�p�b�b, �l�Z�d �d�Z�d 
�\�_�s�_�k�l�\�Z�f�b �h�q�b�k�l�d�b �y�\�e�y�x�l�k�y �K�H2 �b �G2�H �\ �]�Z�a�h�h�[�j�Z�a�g�h�c �n�Z�a�_�� 

�x �\�u�k�h�d�Z�y �k�l�_�i�_�g�v �h�q�b�k�l�d�b, �w�n�n�_�d�l�b�\�g�h�k�l�v �^�h�k�l�b�]�Z�_�l 80 ÷ 99,9 % �^�e�y �j�Z�a�g�u�o �\�_�s�_�k�l�\ 
�\ �j�Z�a�g�u�o �m�k�e�h�\�b�y�o�� 

�x �g�b�a�d�b�o �j�Z�k�o�h�^ �i�h�l�j�_�[�e�_�g�b�y �w�e�_�d�l�j�h�w�g�_�j�]�b�b ���g�_ �[�h�e�_�_ 0,12 �<�l / �f3); 
�x �g�Z�b�[�h�e�v�r�b�c �w�n�n�_�d�l �^�h�k�l�b�]�Z�_�l�k�y �i�j�b �l�_�f�i�_�j�Z�l�m�j�_ �h�q�b�s�Z�_�f�u�o �]�Z�a�h�\ �h�l +10o�K 

�^�h +50 o�K�� 
�x �\�u�k�h�d�Z�y �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v���[�h�e�_�_ 750 �f3 / �q���� 
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�x �f�b�g�b�f�Z�e�v�g�u�_ �l�j�_�[�h�\�Z�g�b�y �d �h�[�k�e�m�`�b�\�Z�g�b�x ���g�_�h�[�o�h�^�b�f�Z 
�i�_�j�b�h�^�b�q�_�k�d�Z�y�i�j�h�\�_�j�d�Z�� �q�b�k�l�d�Z �i�h�\�_�j�o�g�h�k�l�b �]�Z�a�h�j�Z�a�j�y�^�g�u�o �y�q�_�_�d �b �a�Z�f�_�g�Z 
�i�j�_�^�\�Z�j�b�l�_�e�v�g�u�o �n�b�e�v�l�j�h�\���� 

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

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

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

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

STRADASTANDART ���j�b�k�� 4) [9]. 
�< �d�Z�q�_�k�l�\�_ �i�_�j�\�h�c �k�l�m�i�_�g�b 1 �k�e�m�`�b�l �e�_�]�d�h�k�t�_�f�g�u�c �i�j�h�f�u�\�g�h�c �f�g�h�]�h�k�e�h�c�g�u�c 

�k�_�l�q�Z�l�u�c �n�b�e�v�l�j�� �g�Z �i�h�\�_�j�o�g�h�k�l�b �d�h�l�h�j�h�]�h �m�e�Z�\�e�b�\�Z�x�l�k�y �f�Z�k�e�h - �`�b�j�h�\�u�_ �Z�w�j�h�a�h�e�b�� 
�< �d�Z�q�_�k�l�\�_ �\�l�h�j�h�c 2 �b �l�j�_�l�v�_�c 3 �k�l�m�i�_�g�b �k�e�m�`�Z�l �j�y�^�u �i�e�Z�a�f�_�g�g�h�]�h �]�Z�a�h�d�h�g�\�_�j�l�h�j�Z�� 
�i�j�_�^�k�l�Z�\�e�y�x�s�b�_ �b�a �k�_�[�y �f�_�l�Z�e�e�b�q�_�k�d�b�_ �y�q�_�c�d�b �k �q�_�j�_�^�m�x�s�b�f�b�k�y �h�l�d�j�u�l�u�f�b �b 
�b�a�h�e�b�j�h�\�Z�g�g�u�f�b �w�e�_�d�l�j�h�^�Z�f�b�� �D �i�e�Z�a�f�_�g�g�u�f �y�q�_�c�d�Z�f �[�e�Z�]�h�^�Z�j�y �\�u�k�h�d�h�\�h�e�v�l�g�u�f 
�Z�j�f�b�j�h�\�Z�g�g�u�f �i�j�h�\�h�^�Z�f �i�h�^�\�h�^�b�l�k�y �\�u�k�h�d�h�\�h�e�v�l�g�h�_ �g�Z�i�j�y�`�_�g�b�_ �^�h 20 �d�<�� �< 
�j�_�a�m�e�v�l�Z�l�_�� �f�_�`�^�m �a�Z�d�j�u�l�u�f�b �b �h�l�d�j�u�l�u�f�b �w�e�_�d�l�j�h�^�Z�f�b �\�h�a�g�b�d�Z�_�l �h�[�t�_�f�g�u�c 
�d�h�j�h�g�g�u�c �j�Z�a�j�y�^ �\�u�k�h�d�h�c �q�Z�k�l�h�l�u�� �F�h�e�_�d�m�e�u �]�Z�a�h�\ �i�j�b �i�j�h�o�h�^�_�k�d�\�h�a�v �h�[�t�_�f�g�u�c 
�d�h�j�h�g�g�u�c �j�Z�a�j�y�^ �i�h�^�\�_�j�]�Z�x�l�k�y �[�h�f�[�Z�j�^�b�j�h�\�d�_ �w�e�_�d�l�j�h�g�Z�f�b�\ �i�e�Z�a�f�_�g�g�u�o 
���y�q�_�c�d�Z�o���� �b�f�_�x�s�b�f�b �d�b�g�_�l�b�q�_�k�d�m�x �w�g�_�j�]�b�x �i�h�j�y�^�d�Z 19 �w�< �b �j�Z�a�h�]�g�Z�g�g�u�f�b �\ 
�f�Z�]�g�b�l�g�h�f �w�e�_�d�l�j�b�q�_�k�d�h�f �i�h�e�_�� �< �k�e�_�^�k�l�\�b�_ �w�l�h�]�h �i�j�h�b�k�o�h�^�b�l �j�Z�k�i�Z�^ �f�h�e�_�d�m�e �g�Z 
�Z�l�h�f�Z�j�g�u�_ �k�h�k�l�Z�\�e�y�x�s�b�_�� �m�]�e�_�j�h�^�� �\�h�^�h�j�h�^�� �d�b�k�e�h�j�h�^�� �:�g�Z�e�h�]�b�q�g�h �i�j�h�b�k�o�h�^�b�l 
�[�h�f�[�Z�j�^�b�j�h�\�d�Z �f�h�e�_�d�m�e �d�b�k�e�h�j�h�^�Z�i�j�b �i�j�h�o�h�`�^�_�g�b�b �a�Z�]�j�y�a�g�_�g�g�h�]�h �\�h�a�^�m�o�Z �k�d�\�h�a�v 
�i�e�Z�a�f�_�g�g�u�_ �y�q�_�c�d�b�� �\ �j�_�a�m�e�v�l�Z�l�_ �q�_�]�h �h�[�j�Z�a�m�_�l�k�y �h�a�h�g�� �I�h�  ̂ �\�h�a�^�_�c�k�l�\�b�_�f 
�m�e�v�l�j�Z�n�b�h�e�_�l�h�\�h�]�h �b�a�e�m�q�_�g�b�y �i�e�Z�a�f�_�g�g�u�o �y�q�_�_�d �i�j�h�b�k�o�h�^�b�l �^�Z�e�v�g�_�c�r�b�c �j�Z�k�i�Z�^ 
�f�h�e�_�d�m�e �k�h�[�j�Z�a�h�\�Z�g�b�_�f �j�Z�^�b�d�Z�e�h�\ �d�b�k�e�h�j�h�^�Z �H3 - �H2���H

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

�I�j�Z�\�^�Z �_�k�l�v �\ �g�_�f �g�_�k�d�h�e�v�d�h �h�l�e�b�q�b�c �h�l �]�Z�a�h�d�h�g�\�_�j�l�h�j�Z�©�Y�l�Z�]�Z�g�ª�� �G�Z �g�Z�q�Z�e�v�g�h�f 
�w�l�Z�i�_ �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �m�k�l�j�h�c�k�l�\�h STRADASTANDART �m�e�Z�\�e�b�\�Z�_�l �k �i�h�f�h�s�v�x 
�k�_�l�q�Z�l�h�]�h �n�b�e�v�l�j�Z �f�Z�k�e�h�� �\ �l�h �\�j�_�f�y �d�Z�d �©�Y�l�Z�]�Z�g�ª �h�q�b�s�Z�_�l �\�h�a�^�m�o �b �h�l �Z�w�j�h�a�h�e�v�g�u�o 
�q�Z�k�l�b�p�� �b �h�l �i�u�e�_�\�u�o�� �G�Z �\�l�h�j�h�f �w�l�Z�i�_ �h�[�j�Z�a�m�x�l�k�y �m�]�e�_�d�b�k�e�u�c �]�Z�a �b �\�h�^�Z �[�e�Z�]�h�^�Z�j�y 
�\�f�_�r�Z�l�_�e�v�k�l�\�m �\�u�k�h�d�h�\�h�e�v�l�g�h�]�h �g�Z�i�j�y�`�_�g�b�y�� �G�Z �i�h�k�e�_�^�g�_�f �w�l�Z�i�_ �i�j�h�b�k�o�h�^�b�l 
�^�h�h�q�b�k�l�d�Z �h�l �a�Z�i�Z�o�h�\ �i�j�b �i�h�f�h�s�b �k�h�j�[�p�b�h�g�g�h�]�h �n�b�e�v�l�j�Z���< �d�Z�q�_�k�l�\�_ 
�\�_�g�l�b�e�y�p�b�h�g�g�h�]�h �k�h�j�[�_�g�l�Z �a�^�_�k�v �\�u�k�l�m�i�Z�_�l �m�]�h�e�v�� �d�h�l�h�j�u�c �g�Z�o�h�^�b�l�k�y �\ 
�k�i�_�p�b�Z�e�v�g�u�o �d�Z�k�k�_�l�Z�o�� �< �]�Z�a�h�d�h�g�\�_�j�l�h�j�_ �©�Y�l�Z�]�Z�g�ª �w�l�h�l �w�l�Z�i �i�j�h�b�k�o�h�^�b�l 
�i�h�k�j�_�^�k�l�\�h�f �d�Z�l�Z�e�b�a�Z�l�h�j�Z�� �h�q�b�s�Z�x�s�_�]�h �\�h�a�^�m�o �h�l �i�j�b�f�_�k�_�c �b �m�^�Z�e�_�g�b�y �b�a�e�b�r�g�_�]�h 
�h�a�h�g�Z�� 
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�J�b�k�� 4. �<�g�_�r�g�b�c �\�b� ̂�]�Z�a�h�d�h�g�\�_�d�l�h�j�ZSTRADASTANDART: 

1 - �e�_�]�d�h�k�t�_�f�g�u�c �i�j�h�f�u�\�g�h�c �f�g�h�]�h�k�e�h�c�g�u�c �k�_�l�q�Z�l�u�c �n�b�e�v�l�j�� 
2 ,3 - �i�e�Z�a�f�_�g�g�u�_ �y�q�_�c�d�b�� 4 – �k�h�j�[�p�b�h�g�g�u�c �n�b�e�v�l�j 

 
�R�b�j�h�d�h�_ �i�j�b�f�_�g�_�g�b�_ �\ �i�j�h�f�u�r�e�_�g�g�h�k�l�b �i�h�e�m�q�b�e�b �k�e�_�^�m�x�s�b�_ �h�k�g�h�\�g�u�_ �\�b�^�u 

�]�Z�a�h�d�h�g�\�_�j�l�h�j�h�\[5, 6]: 
1. �M�g�b�\�_�j�k�Z�e�v�g�u�_ �k�l�Z�g�^�Z�j�l�g�u�_ �m�k�l�Z�g�h�\�d�b�� �d�h�l�h�j�u�_ �b�k�i�h�e�v�a�m�x�l�k�y �\ �k�Z�f�u�o �j�Z�a�g�u�o 

�h�l�j�Z�k�e�y�o �i�j�h�f�u�r�e�_�g�g�h�k�l�b �^�e�y �h�q�b�k�l�d�b �\�_�g�l�b�e�y�p�b�b �b �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o �\�u�[�j�h�k�h�\�� 
�I�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v �l�Z�d�b�o �m�k�l�Z�g�h�\�h�d �h�l 750 �f3 / �q �^�h 1 000 000 �f3 / �q �b �\�u�r�_�� 

2. �M�k�b�e�_�g�g�u�_ �m�k�l�Z�g�h�\�d�b�� �d�h�l�h�j�u�_�i�j�b�f�_�g�y�x�l�k�y �^�e�y �h�q�b�k�l�d�b �k�b�e�v�g�h �a�Z�]�j�y�a�g�_�g�g�h�]�h 
�\�h�a�^�m�o�Z ���[�h�e�_�_ 1000 �f�] / �f3) �b�e�b �^�e�y �h�q�b�k�l�d�b �h�l �]�Z�a�h�\ �k �g�b�a�d�b�f �I�>�D�� �I�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v 
�l�Z�d�b�o �m�k�l�Z�g�h�\�h�d �h�l 750 �f3 / �q �^�h 1 000 000 �f3 / �q �b �[�h�e�_�_�� 

3. �K�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�_ �m�k�l�Z�g�h�\�d�b�� �d�h�l�h�j�u�_�i�j�b�f�_�g�y�x�l�k�y �^�e�y �i�j�h�b�a�\�h�^�k�l�\ �k �\�u�k�h�d�h�c 
�\�e�Z�`�g�h�k�l�v�x ���g�Z�i�j�b�f�_�j�� �D�G�K���� �g�Z �\�a�j�u�\�h�h�i�Z�k�g�u�o �i�j�h�b�a�\�h�^�k�l�\�Z�o�� �j�Z�a�j�Z�[�h�l�Z�g�g�u�_ �i�h 
�l�_�o�g�b�q�_�k�d�h�f�m �a�Z�^�Z�g�b�x �A�Z�d�Z�a�q�b�d�Z �b �l���i�� �I�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v �l�Z�d�b�o �m�k�l�Z�g�h�\�h�d �h�l 750 �f3 / �q 
�^�h 500 000 �f3 / �q�� 

4. �K�b�k�l�_�f�u �h�q�b�k�l�d�b �i�j�b�l�h�q�g�h�]�h �\�h�a�^�m�o�Z �b �k�b�k�l�_�f�u �j�_�p�b�j�d�m�e�y�p�b�b �\�h�a�^�m�o�Z�� 
�<�h�a�f�h�`�g�u�_ �h�[�e�Z�k�l�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �]�Z�a�h�d�h�g�\�_�j�l�h�j�h�\[8]: 
 

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

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



133

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�_ �l�Z�d�h�]�h �h�[�h�j�m�^�h�\�Z�g�b�_�� �d�Z�d �]�Z�a�h�d�h�g�\�_�j�l�h�j�u �i�h�a�\�h�e�y�_�l 
�i�h�e�m�q�b�l�v �i�j�Z�d�l�b�q�_�k�d�b �q�b�k�l�u�c �\�h�a�^�m�o �g�Z �\�u�o�h�^�_ �[�_�a �b�k�i�h�e�v�a�h�\�Z�g�b�y �j�Z�k�o�h�^�g�u�o �f�Z�l�_�j�b�Z�e�h�\ 
�b �h�[�j�Z�a�h�\�Z�g�b�y �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o �\�u�[�j�h�k�h�\�� �B�a�f�_�g�_�g�b�_ �d�Z�q�_�k�l�\�_�g�g�h�]�h �k�h�k�l�Z�\�Z �h�q�b�s�Z�_�f�h�]�h 
�\�h�a�^�m�o�Z �b �a�Z�]�j�y�a�g�y�x�s�b�o �\�_�s�_�k�l�\ �\ �g�_�f�� �f�Z�e�u�f �h�[�j�Z�a�h�f �\�e�b�y�x�l �g�Z �w�n�n�_�d�l�b�\�g�h�k�l�v 
�m�k�l�Z�g�h�\�d�b[4].�=�Z�a�h�d�h�g�\�_�j�l�h�j�u �f�h�]�m�l �i�j�b�f�_�g�y�l�v�k�y �\ �j�Z�a�e�b�q�g�u�o �h�l�j�Z�k�e�y�o �i�j�h�f�u�r�e�_�g�g�h�k�l�b 
�d�Z�d �\ �k�h�k�l�Z�\�_ �\�_�g�l�b�e�y�p�b�h�g�g�u�o �k�b�k�l�_�f�� �l�Z�d �b �e�h�d�Z�e�v�g�h�� �[�_�a �b�g�l�_�]�j�Z�p�b�b �\ �k�b�k�l�_�f�m 
�\�_�g�l�b�e�y�p�b�b[5, 6]. 
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�k�Z�f�h�]�h �b�g�k�l�j�m�f�_�g�l�Z �g�_�k�b�f�f�_�l�j�b�q�_�g�� �l�Z�d �d�Z�d �g�Z�]�j�m�a�d�Z �\ �j�Z�a�g�u�o �l�h�q�d�Z�o �[�m�^�_�l �h�l�e�b�q�Z�l�v�k�y�� �< 
�k�\�y�a�b �k �w�l�b�f�� �f�u �i�j�b�o�h�^�b�f �d �\�u�\�h�^�m�� �q�l�h �d�j�m�]�e�u�c �n�Z�k�h�g�g�u�c �j�_�a�_�p�� �\�u�g�m�`�^�_�g�u �a�Z�l�Z�q�b�\�Z�l�v 
�l�h�]�^�Z�� �d�h�]�^�Z �h�i�j�_�^�_�e�_�g�g�Z�y �q�Z�k�l�v �j�_� �̀m�s�_�c �d�j�h�f�d�b�� �i�h�l�_�j�y�e�Z �k�\�h�b �j�_�`�m�s�b�_ �k�\�h�c�k�l�\�Z�� 
�h�i�m�k�l�b�\�r�b�k�v �g�b�`�_ �m�k�l�Z�g�h�\�e�_�g�g�h�c �g�h�j�f�u�� �o�h�l�y �^�j�m�]�b�_ �q�Z�k�l�b �w�l�h�c �d�j�h�f�d�b�� �d�h�l�h�j�u�_ 
�g�Z�o�h�^�b�e�b�k�v �g�Z �j�Z�a�e�b�q�g�h�f �h�l �g�_�_ �j�Z�k�k�l�h�y�g�b�b �^�h �h�k�b �j�_�a�p�Z�� �_�s�_ �k�h�h�l�\�_�l�k�l�\�m�x�l �w�l�b�f �g�h�j�f�Z�f�� 
�< �b�l�h�]�_ �i�j�b �a�Z�l�h�q�d�_�� �k�l�Z�q�b�\�Z�x�l�k�y �b�a�e�b�r�d�b �f�Z�l�_�j�b�Z�e�Z�� �d�h�l�h�j�u�_ �\ �l�_�h�j�b�b �f�h� �̀g�h �_�s�_ 
�b�k�i�h�e�v�a�h�\�Z�l�v �k �i�h�e�v�a�h�c�� 
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�>�e�y �l�h�]�h �q�l�h �[�u �j�_�`�m�s�Z�y �d�j�h�f�d�Z �d�j�m�]�e�h�]�h �n�Z�k�h�g�g�h�]�h �j�_�a�p�Z �k�l�Z�q�b�\�Z�e�Z�k�v �j�Z�\�g�h�f�_�j�g�h�� 
�m�]�e�u �i�h �\�k�_�f�m �i�j�h�n�b�e�x �j�_�`�m�s�_�c �q�Z�k�l�b �^�h�e�`�g�u �[�u�l�v �h�^�b�g�Z�d�h�\�u�f�b�� �>�e�y �w�l�h�]�h �j�Z�k�k�f�h�l�j�b�f 
�h�i�j�_�^�_�e�_�g�g�u�c �k�i�h�k�h�[ �a�Z�l�h�q�d�b �i�_�j�_�^�g�_�c �i�h�\�_�j�o�g�h�k�l�b �k�Z�f�h�]�h �j�_�a�p�Z�� 

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�J�_�a�_�p�� �m�]�h�e�� �a�Z�l�Z�q�b�\�Z�l�v�� 
 
�<�u�[�h�j �]�_�h�f�_�l�j�b�q�_�k�d�b�o �i�Z�j�Z�f�_�l�j�h�\�� 
�A�Z�^�g�b�c �m�]�h�e �. �i�j�b�g�b�f�Z�x�l �\ �i�j�_�^�_�e�Z�o �����«�����ƒ�� 
�<�u�[�b�j�Z�_�f �.� �����ƒ 
�I�_�j�_�^�g�b�c �m�]�h�e �� �g�Z�a�g�Z�q�Z�x�l �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �l�\�_�j�^�h�k�l�b �h�[�j�Z�[�Z�l�u�\�Z�_�f�h�]�h 

�f�Z�l�_�j�b�Z�e�Z�������O�<�K�=���� 
�<�u�[�b�j�Z�_�f ��� ���ƒ 
�>�b�Z�f�_�l�j d �i�h�k�Z�^�h�q�g�h�]�h �h�l�\�_�j�k�l�b�y�� 
�I�j�b �^�\�m�o�h�i�h�j�g�h�f �d�j�_�i�e�_�g�b�b�� 

25,0
zPld �˜�˜� 0,33 l

�g1,36
 

�=�^�_�� 
l
�gl

 - �i�j�h�_�d�p�b�y �^�e�b�g�u �j�_�`�m�s�_�c �d�j�h�f�d�b �g�Z �h�k�v �j�_�a�p�Z�� 
l
�gl

� �����f�f�� 

zP
 - �m�k�b�e�b�_ �j�_�a�Z�g�b�y�� 

zz plP �˜�  l
�g  

zp  - �m�^�_�e�v�g�h�_ �m�k�b�e�b�_ �j�_�a�Z�g�b�y�� �i�j�b�o�h�^�y�s�_�_�k�y �g�Z �_�^�b�g�b�p�m �^�e�b�g�u��  

zp = �����G�� 

�f�fHplP zz �˜� �˜� �˜� 7951553 l
�g ; 

�f�fPld z 7.265.7955336,1 25.033.025,0 � �˜�˜� �˜�˜� 0,33 l
�g1,36

; 
�>�b�Z�f�_�l�j �h�d�j�m�]�e�y�_�l�k�y �^�h �[�e�b�`�Z�c�r�_�]�h�� �[�h�e�v�r�_�]�h �a�g�Z�q�_�g�b�y �b�a �g�h�j�f�Z�e�v�g�h�]�h �j�y�^�Z 

�i�h�k�Z�^�h�q�g�u�o �h�l�\�_�j�k�l�b�c �G� �����f�f�� 
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�f�fa 8...3�  - �j�Z�a�f�_�j�� �h�[�_�k�i�_�q�b�\�Z�x�s�b�c �^�h�k�l�Z�l�h�q�g�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h �^�e�y 
�j�Z�a�f�_�s�_�g�b�y �k�l�j�m�`�d�b�� 

�f�fa 3�  
��e �l�h�e�s�b�g�Z �l�_�e�Z �j�_�a�p�Z ���^�e�y �h�[�_�k�i�_�q�_�g�b�y �i�j�h�q�g�h�k�l�b �i�j�b�g�b�f�Z�_�l�k�y �g�_ �f�_�g�_�_ 0,4d) 
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�J�b�k�m�g�h�d 1. �I�Z�j�Z�f�_�l�j�u �d�j�m�]�e�h�]�h �n�Z�k�h�g�g�h�]�h �j�_�a�p�Z �k �i�h�k�l�h�y�g�g�u�f�b �m�]�e�Z�f�b �j�_�`�m�s�_�c �q�Z�k�l�b 



136

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

H = R �®sin(�=+ �@) = R �g�®sin (�=�g+ �@�g)  
A = t �®cos(�@) + R �®cos(�=+ �@) = r �g(�@�g) + R �g�®cos (�=�g+ �@�g)  
�¿H�j = r �g�®sin (�=�g)  
�¿H�j = H �4 
FR�j �®sin (�=�4)  
r �j �®sin(�=�j) = H �4 
FR�j �®g �®sin(�=�4)  

R�j =
(�L�, �?�p�b�®�q�g�l( �‘ �b))

�q�g�l (�‘ �,)
=

�L�,

�q�g�l (�‘ �,)

F

(�p�b�®�q�g�l( �‘ �b))

(�q�g�l( �‘ �,))
  

�¿A�j = r �j �®cos (�=�j)  
�¿A�j = A 
FR�j �®cos (�=�4)  
r �j �®cos(�=�j) = A 
FR�j �®cos (�=�4)  

R�j =
�E�?�p�b�®�a�m�q (�‘ �b)

�a�m�q (�‘ �,)
=

�E

�a�m�q (�‘ �,)

F

�å�×�®�a�m�q (�‘ �b)

�a�m�q (�‘ �,)
  

�L�,

�q�g�l (�‘ �,)

F

�p�b�®�q�g�l(�‘ �b)

�q�g�l(�‘ �,)
=

�E

�a�m�q(�‘ �, )

F

�p�b�®�a�m�q (�‘ �b)

�a�m�q (�‘ �,)
  

�H�[�s�b�c �a�g�Z�f�_�j�g�Z�l�_�e�v�� sin (�=�4)cos (�=�4) 
H�4 �®cos(�=�4) 
Fr �j �®sin(�=�j) �®cos(�=�4) = A �®sin(�=�4) 
Fr �j �®cos (�=�j) �®sin (�=�4)  

Fr �j �®sin(�=�j) �®cos(�=�j) 
Fr �j �®cos(�=�j) �®sin(�=�4) = A �®sin(�=�4) 
FH �®cos (�=�4)  

Fr �j �®(sin(�=�j) �®cos(�=�4) + cos(�=�j) �®sin(�=�4)) = A �®sin(�=�4) 
FH�4 �®cos (�=�4)  
�N�h�j�f�m�e�u �k�e�h�j�`�_�g�b�y �Z�j�]�m�j�f�_�g�l�h�\ �\ �l�j�j�b�]�h�g�h�f�_�l�j�b�j�b 
sin(�=+ �>) = sin (�=) �®cos(�>) + cos (�=) �®sin (�>)  

Fr �j �®sin(�=�j + �=�4) = A �®sin(�=�4) 
FH�4 
Fcos (�=�4)  

sin(�=�j + �=�4) =
�E�®�q�g�l(�‘ �, )�?�L�, �®�a�m�q (�‘ �,)

�?�p�b
  

�K�e�_�^�h�\�Z�l�_�e�v�g�h  

(�=�j + �=�4) = arcsin(
�E�®�q�g�l(�‘ �, )�?�L�, �®�a�m�q(�‘ �, )

�?�p�b
)  

�=�j = arcsin �@
�E�®�q�g�l(�‘ �,)�?�L�, �®�a�m�q(�‘ �,)

�?�p�b
�A 
F �=�4  
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�K�b�k�l�_�f�Z �l�_�i�e�h�k�g�Z�[�`�_�g�b�y – �k�b�k�l�_�f�Z�� �i�j�_�^�g�Z�a�g�Z�q�_�g�g�Z�y �^�e�y �h�[�_�k�i�_�q�_�g�b�y �l�j�_�[�m�_�f�u�f 

�d�h�e�b�q�_�k�l�\�h�f �l�_�i�e�h�\�h�c �w�g�_�j�]�b�b �h�[�t�_�d�l�h�\ �i�h�l�j�_�[�b�l�_�e�y�� �K�b�k�l�_�f�Z �l�_�i�e�h�k�g�Z�[�`�_�g�b�y �\�d�e�x�q�Z�_�l �\ 
�k�_�[�y�>���@�� 
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 - �l�_�i�e�h�\�m�x �k�_�l�v�� �\�g�m�l�j�b �d�h�l�h�j�h�c �i�j�h�b�k�o�h�^�b�l �i�_�j�_�f�_�s�_�g�b�_ �l�_�i�e�h�g�h�k�b�l�_�e�y �h�l �b�k�l�h�q�g�b�d�Z 
�^�h �i�h�l�j�_�[�b�l�_�e�y�� 
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�l�_�i�e�h�g�h�k�b�l�_�e�b�>���� 6]: 

1) �\�h�^�Z�� �\�h�^�y�g�h�c �i�Z�j�� 
2) �Z�l�f�h�k�n�_�j�g�u�c �\�h�a�^�m�o�� 
3) �^�u�f�h�\�u�_ �]�Z�a�u�� 
4) �Z�g�l�b�n�j�b�a�u�� 
5) �l�_�j�f�b�q�_�k�d�b�_ �f�Z�k�e�Z�� 
�I�j�_�^�e�Z�]�Z�_�f �k�j�Z�\�g�b�l�_�e�v�g�m�x �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m �d�Z�`�^�h�f�m �b�a �i�j�_�^�k�l�Z�\�e�_�g�g�u�o 

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

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

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

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

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

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

6. �H�[�e�Z�^�Z�l�v �k�l�Z�[�b�e�v�g�u�f �o�b�f�b�q�_�k�d�b�f �k�h�k�l�Z�\�h�f���<�u�k�h�d�h�d�Z�q�_�k�l�\�_�g�g�h�_ �\�_�s�_�k�l�\�h �g�_ 
�^�h�e� �̀g�h �j�Z�k�i�Z�^�Z�l�v�k�y�� �j�Z�k�s�_�i�e�y�l�v�k�y �g�Z �b�g�u�_ �o�b�f�b�q�_�k�d�b�_ �k�h�k�l�Z�\�e�y�x�s�b�_ �h�l �i�_�j�_�i�Z�^�Z 
�l�_�f�i�_�j�Z�l�m�j �b�e�b �`�_ �w�e�_�f�_�g�l�Z�j�g�h �h�l �\�j�_�f�_�g�b�� 

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

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

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

�J�Z�k�k�f�h�l�j�b�f �k�b�k�l�_�f�m �h�l�h�i�e�_�g�b�y �`�b�e�u�o �^�h�f�h�\�� �]�^�_ �\ �d�Z�q�_�k�l�\�_ �j�Z�[�h�q�_�c �k�j�_�^�u �i�j�b�f�_�g�y�_�l�k�y 
�\�h�^�Z – �e�_�]�d�h�^�h�k�l�m�i�g�u�c �b �m�g�b�\�_�j�k�Z�e�v�g�u�c �l�j�Z�g�k�i�h�j�l�b�j�h�\�s�b�d �l�_�i�e�Z�� �<�h�^�Z �g�Z�o�h�^�b�l�k�y �\ 
�k�\�h�[�h�^�g�h�f �^�h�k�l�m�i�_�� �_�_ �a�Z�i�Z�k�u �\ �i�j�b�j�h�^�_ �i�_�j�_�h�^�b�q�_�k�d�b �\�h�a�h�[�g�h�\�e�y�x�l�k�y�� �I�h�i�m�e�y�j�g�h�k�l�v 
�k�b�k�l�_�f �h�l�h�i�e�_�g�b�y �a�Z�i�h�e�g�_�g�g�u�o �\�h�^�h�c 70 % [6]. 

�L�_�i�e�h�g�h�k�b�l�_�e�v – �\�h�^�Z�� �D�Z�q�_�k�l�\�Z[2, 6]: 
1) �[�h�e�v�r�Z�y �l�_�i�e�h�_�f�d�h�k�l�v (4,187 �d�>� ̀/ ���d�]�ƒ�K���� �i�e�h�l�g�h�k�l�v ���g�Z�i�j�b�f�_�j�� 1000 �d�] / �f3 �i�j�b 4 

�ƒ�K���� 
2) �g�_�k�`�b�f�Z�_�f�h�k�l�v�b �j�Z�k�r�b�j�_�g�b�_ �i�j�b �g�Z�]�j�_�\�Z�g�b�b �k �k�h�d�j�Z�s�_�g�b�_�f �i�e�h�l�g�h�k�l�b�� 
3) �i�h�\�u�r�_�g�b�_ �l�_�f�i�_�j�Z�l�m�j�u �d�b�i�_�g�b�y �\�i�h�k�e�_�^�k�l�\�b�b �i�h�\�u�r�_�g�b�y �^�Z�\�e�_�g�b�y�� 
4) �m�f�_�g�v�r�_�g�b�_ �Z�[�k�h�j�[�p�b�b �\�h�a�^�m�o�Z �i�j�b �g�Z�]�j�_�\�Z�g�b�b �b �i�h�g�b�`�_�g�b�_ �^�Z�\�e�_�g�b�y�� 
�H�l�g�h�k�b�l�_�e�v�g�h �i�h�i�m�e�y�j�g�u�f�b �l�Z�d�`�_ �y�\�e�y�x�l�k�y �k�b�k�l�_�f�u �i�Z�j�h�\�h�]�h �h�l�h�i�e�_�g�b�y�� �\ �d�h�l�h�j�u�o 

�b�k�i�h�e�v�a�m�_�l�k�y �h�k�g�h�\�g�h�_ �k�\�h�c�k�l�\�h �i�Z�j�Z �\�u�^�_�e�y�l�v �k�h�d�j�u�l�m�x �l�_�i�e�h�l�m �n�Z�a�h�\�h�]�h �i�j�_�\�j�Z�s�_�g�b�y 
�i�j�b �d�h�g�^�_�g�k�Z�p�b�b�� �G�Z�i�j�b�f�_�j�� �^�e�y �i�h�e�m�q�_�g�b�y �h�d�h�e�h 2260 �d�>� ̀�l�_�i�e�h�l�u �i�j�b �d�h�g�^�_�g�k�Z�p�b�b �\ 
�g�Z�]�j�_�\�Z�l�_�e�v�g�h�f �i�j�b�[�h�j�_ �g�_�h�[�o�h�^�b�f 1 �d�] �i�Z�j�Z���K�l�h�b�l �h�[�j�Z�l�b�l�v �\�g�b�f�Z�g�b�_ �g�Z �h�l�e�b�q�b�l�_�e�v�g�u�_ 
�k�\�h�c�k�l�\�Z �i�Z�j�Z [2, 7]: 

1) �\�u�k�h�d�Z�y �i�h�^�\�b� �̀g�h�k�l�v (60 �f / �k���� �f�Z�e�Z�y �i�e�h�l�g�h�k�l�v (2,5 �d�] / �f3 �i�j�b 130 �ƒ�K���� 
2) �i�j�b �m�\�_�e�b�q�_�g�b�b �^�Z�\�e�_�g�b�y �i�h�\�u�r�Z�_�l�k�y �l�_�f�i�_�j�Z�l�m�j�Z �b �i�e�h�l�g�h�k�l�v�� 
3) �[�h�e�v�r�h�_ �l�_�i�e�h�k�h�^�_�j�`�Z�g�b�_ �a�Z �k�q�_�l �l�_�i�e�Z �n�Z�a�h�\�h�]�h �i�j�_�\�j�Z�s�_�g�b�y�� 
�L�_�i�_�j�v �j�Z�k�k�f�h�l�j�b�f �i�h�e�h�`�b�l�_�e�v�g�u�_ �b �h�l�j�b�p�Z�l�_�e�v�g�u�_ �k�l�h�j�h�g�u �\�u�r�_�m�d�Z�a�Z�g�g�u�o 

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

�i�h�i�_�j�_�q�g�h�]�h �k�_�q�_�g�b�y �l�j�m�[ �\ �k�h�i�h�k�l�Z�\�e�_�g�b�b�k �]�Z�a�h�h�[�j�Z�a�g�u�f�b �l�_�i�e�h�g�h�k�b�l�_�e�y�f�b�� �e�b�f�b�l 
�i�_�j�_�i�Z�^�Z �l�_�f�i�_�j�Z�l�m�j�u �i�h�\�_�j�o�g�h�k�l�b �h�l�h�i�b�l�_�e�v�g�u�o �i�j�b�[�h�j�h�\�� �B�k�i�h�e�v�a�h�\�Z�g�b�_ �\�h�^�u 
�]�Z�j�Z�g�l�b�j�m�_�l �h�[�_�k�i�_�q�_�g�b�_ �j�Z�\�g�h�f�_�j�g�h�k�l�b �l�_�f�i�_�j�Z�l�m�j�u �i�h�f�_�s�_�g�b�c �b �m�f�_�g�v�r�b�l�v �l�_�i�e�h�\�u�_ 
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�i�h�l�_�j�b�� �i�j�b �w�l�h�f �h�l�h�i�b�l�_�e�v�g�Z�y �k�b�k�l�_�f�Z �\�u�^�_�e�y�_�l�k�y �[�_�k�r�m�f�g�h�c �j�Z�[�h�l�h�c �b �^�h�e�]�h�\�_�q�g�h�k�l�v�x�� 
[3, 6]. 

�H�l�j�b�p�Z�l�_�e�v�g�u�f�b �i�h�d�Z�a�Z�l�_�e�y�f�b �i�j�b�f�_�g�_�g�b�y �\�h�^�u �\ �d�Z�q�_�k�l�\�_ �l�_�i�e�h�g�h�k�b�l�_�e�y 
�y�\�e�y�x�l�k�y���a�g�Z�q�b�l�_�e�v�g�h�_ �]�b�^�j�h�k�l�Z�l�b�q�_�k�d�h�_ �^�Z�\�e�_�g�b�_���l�_�i�e�h�\�Z�y �b�g�_�j�p�b�y �\�h�^�u �\ 
�h�l�h�i�b�l�_�e�v�g�u�o �i�j�b�[�h�j�Z�o�� �d�h�l�h�j�Z�y �k�g�b�`�Z�_�l �d�Z�q�_�k�l�\�h �j�_�]�m�e�b�j�h�\�Z�g�b�y �b�o �l�_�i�e�h�i�_�j�_�^�Z�q�b �b 
�a�g�Z�q�b�l�_�e�v�g�u�c �j�Z�k�o�h�^ �f�_�l�Z�e�e�Z �\ �h�l�h�i�b�l�_�e�v�g�u�o �k�b�k�l�_�f�Z�o �\ �k�j�Z�\�g�_�g�b�b �k �\�h�a�^�m�r�g�u�f�b 
�h�l�h�i�b�l�_�e�v�g�u�f�b �k�b�k�l�_�f�Z�f�b�>���� 6]. 

�>�h�k�l�h�b�g�k�l�\�Z�f�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �i�Z�j�Z �d�Z�d �l�_�i�e�h�g�h�k�b�l�_�e�y �y�\�e�y�x�l�k�y���a�g�Z�q�b�l�_�e�v�g�h�_ 
�m�f�_�g�v�r�_�g�b�_�i�e�h�s�Z�^�b �i�h�\�_�j�o�g�h�k�l�b �h�l�h�i�b�l�_�e�v�g�u�o �i�j�b�[�h�j�h�\ �b �i�h�i�_�j�_�q�g�h�]�h �k�_�q�_�g�b�y 
�d�h�g�^�_�g�k�Z�l�h�i�j�h�\�h�^�h�\�� �k�h�d�j�Z�s�_�g�b�_ �f�_�l�Z�e�e�h�z�f�d�h�k�l�b �h�i�h�j�g�u�o �d�h�g�k�l�j�m�d�p�b�c �\ �j�_�a�m�e�v�l�Z�l�_ 
�f�Z�e�h�]�h �\�_�k�Z�� �[�h�e�v�r�h�]�h �l�_�i�e�h�k�h�^�_�j�`�Z�g�b�y �b �i�h�^�\�b� �̀g�h�k�l�b �i�Z�j�Z �\ �k�j�Z�\�g�_�g�b�b �k �`�b�^�d�h�k�l�g�u�f�b 
�l�_�i�e�h�g�h�k�b�l�_�e�y�f�b���[�u�k�l�j�u�c �i�j�h�]�j�_�\ �i�h�f�_�s�_�g�b�y�� �g�_�a�g�Z�q�b�l�_�e�v�g�Z�y �l�_�i�e�h�\�Z�y �b�g�_�j�p�b�y �b �f�Z�e�h�_ 
�]�b�^�j�h�k�l�Z�l�b�q�_�k�d�h�_ �^�Z�\�e�_�g�b�_ [6]. 

�G�_�^�h�k�l�Z�l�d�Z�f�b �i�Z�j�Z �\ �k�b�k�l�_�f�_ �i�Z�j�h�\�h�]�h �h�l�h�i�e�_�g�b�y �y�\�e�y�x�l�k�y[6]: 
�” �i�h�\�u�r�_�g�g�u�_ �l�j�_�[�h�\�Z�g�b�y �d �d�Z�q�_�k�l�\�m �i�b�l�Z�l�_�e�v�g�h�c �\�h�^�u �^�e�y �d�h�l�_�e�v�g�h�]�h 

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

�l�_�i�e�h�g�h�k�b�l�_�e�y�� 
�” �g�Z�e�b�q�b�_ �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h �b �^�h�j�h�]�h�k�l�h�y�s�_�]�h �h�[�h�j�m�^�h�\�Z�g�b�y �\ �l�_�i�e�h�]�_�g�_�j�b�j�m�x�s�b�o 

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

�h�[�k�e�m�`�b�\�Z�g�b�y �i�Z�j�h�\�h�]�h �h�[�h�j�m�^�h�\�Z�g�b�y�� 
�” �i�h�\�u�r�_�g�g�Z�y �l�_�f�i�_�j�Z�l�m�j�Z �i�h�\�_�j�o�g�h�k�l�b �g�Z�]�j�_�\�Z�l�_�e�v�g�u�o �i�j�b�[�h�j�h�\ �^�h 100 �ƒ�K �b �[�h�e�_�_�� 
�” �\�h�a�f�h� �̀g�h�k�l�v �i�j�h�y�\�e�_�g�b�y �m�k�d�h�j�_�g�g�h�c �d�h�j�j�h�a�b�x �l�j�m�[�h�i�j�h�\�h�^�h�\�� 
�” �\�u�k�h�d�b�_ �a�Z�l�j�Z�l�u �g�Z �w�d�k�i�e�m�Z�l�Z�p�b�x �b �l�_�o�g�b�q�_�k�d�h�_ �h�[�k�e�m�`�b�\�Z�g�b�_ �l�Z�d�h�c �k�b�k�l�_�f�u 

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

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

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

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

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

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

�I�j�_�b�f�m�s�_�k�l�\�Z�f�b �\�h�a� �̂m�o�Z �i�j�b �i�j�b�f�_�g�_�g�b�b �k�b�k�l�_�f �\�h�a�^�m�r�g�h�]�h �h�l�h�i�e�_�g�b�y 
�y�\�e�y�x�l�k�y���f�Z�e�Z�y �l�_�i�e�h�_�f�d�h�k�l�v (1 �d�>� ̀ / �d�]�
�ƒ�K���� �f�Z�e�Z�y �i�e�h�l�g�h�k�l�v (1,2 �d�] / �f3 �i�j�b 20 �ƒ�K���� 
�\�u�k�h�d�Z�y �k�d�h�j�h�k�l�v �p�b�j�d�m�e�y�p�b�b �l�_�i�e�h�g�h�k�b�l�_�e�y �i�h �l�j�m�[�h�i�j�h�\�h�^�Z�f�� �m�f�_�g�v�r�_�g�b�_ �i�e�h�l�g�h�k�l�b 
�i�j�b �g�Z�]�j�_�\�Z�g�b�b�� �>�Z�g�g�u�c �l�_�i�e�h�g�h�k�b�l�_�e�v �h�l�e�b�q�g�h �i�h�^�^�Z�_�l�k�y �j�_�]�m�e�b�j�h�\�Z�g�b�x���i�h �l�_�f�i�_�j�Z�l�m�j�_ 
�b �d�h�e�b�q�_�k�l�\�m�� �b �h�[�_�k�i�_�q�b�\�Z�_�l �j�Z�\�g�h�f�_�j�g�h�k�l�v �l�_�f�i�_�j�Z�l�m�j�u �i�h�f�_�s�_�g�b�c�� �Z �l�Z�d�`�_ �_�]�h 
�i�j�b�f�_�g�_�g�b�_ �^�h�k�l�Z�l�h�q�g�h �g�_�h�i�Z�k�g�h �^�e�y �i�h�`�Z�j�h�h�i�Z�k�g�u�o �i�h�f�_�s�_�g�b�c�� �<�Z� �̀g�h�c �h�l�e�b�q�b�l�_�e�v�g�h�c 
�q�_�j�l�h�c�� �f�h�`�g�h �k�q�b�l�Z�l�v �l�h�� �q�l�h �i�j�b �i�j�b�f�_�g�_�g�b�b �\�h�a�^�m�o�Z �\�i�h�e�g�_ �\�_�j�h�y�l�g�h �h�k�\�h�[�h� �̀^�_�g�b�_ �h�l 
�h�l�h�i�b�l�_�e�v�g�u�o �i�j�b�[�h�j�h�\ �\ �i�h�f�_�s�_�g�b�y �b �h�k�m�s�_�k�l�\�e�_�g�b�_ �\�_�g�l�b�e�y�p�b�b �i�h�f�_�s�_�g�b�c�>�������@. 

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

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

�>�h�k�l�h�b�g�k�l�\�Z �Z�g�l�b�n�j�b�a�Z �d�Z�d �l�_�i�e�h�g�h�k�b�l�_�e�y[1, 5]: 
�” �f�b�g�b�f�Z�e�v�g�Z�y �\�_�j�h�y�l�g�h�k�l�v �j�Z�a�f�h�j�h�a�d�b �l�j�m�[ �k�b�k�l�_�f�u �h�l�h�i�e�_�g�b�y�� 
�” �k�j�h�d �w�d�k�i�e�m�Z�l�Z�p�b�b �Z�g�l�b�n�j�b�a�Z 5 �e�_�l�� 
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�G�_�^�h�k�l�Z�l�d�b �Z�g�l�b�n�j�b�a�Z �d�Z�d �l�_�i�e�h�g�h�k�b�l�_�e�y [1, 5]: 
�” �\�u�k�h�d�Z�y �k�l�h�b�f�h�k�l�v�� �h�k�h�[�_�g�g�h �Z�g�l�b�n�j�b�a�h�\ �b�f�i�h�j�l�g�h�]�h �i�j�h�b�a�\�h�^�k�l�\�Z�� 
�” �i�h�\�u�r�_�g�g�Z�y �\�y�a�d�h�k�l�v �Z�g�l�b�n�j�b�a�h�\ �i�j�b �g�b�a�d�b�o �l�_�f�i�_�j�Z�l�m�j�Z�o �l�j�_�[�m�_�l �m�k�l�Z�g�h�\�d�b 

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

�” �g�b�a�d�Z�y �l�_�i�e�h�i�j�h�\�h�^�g�h�k�l�v���g�Z�i�j�b�f�_�j�� �g�Z 15 % - 20 % �g�b�`�_�� �q�_�f �m �\�h�^�u�� �q�l�h�\�e�_�q�_�l 
�m�\�_�e�b�q�_�g�b�_ �f�h�s�g�h�k�l�b �j�Z�^�b�Z�l�h�j�h�\ �g�Z 30 - 40 % ; 

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

�” �\�k�e�_�^�k�l�\�b�_ �[�h�e�v�r�h�]�h �h�[�t�_�f�g�h�]�h �l�_�j�f�b�q�_�k�d�h�]�h �j�Z�k�r�b�j�_�g�b�y �Z�g�l�b�n�j�b�a�h�\���g�Z 40 % 
�\�u�r�_�� �q�_�f �m �\�h�^�u���� �g�_�h�[�o�h�^�b�f�h �i�j�_�^�m�k�f�Z�l�j�b�\�Z�l�v �\ �k�b�k�l�_�f�_ �j�Z�k�r�b�j�b�l�_�e�v�g�u�_ �a�Z�d�j�u�l�u�_ 
�[�Z�d�b�� 

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

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

�I�e�x�k�u�l�_�j�f�b�q�_�k�d�h�]�h �f�Z�k�e�Z �d�Z�d �l�_�i�e�h�g�h�k�b�l�_�e�y[4]: 
�” �\ �a�b�f�g�b�c �i�_�j�b�h�^ �l�_�j�f�b�q�_�k�d�b�_ �f�Z�k�e�Z �g�_ �a�Z�f�_�j�a�Z�x�l �\ �l�j�m�[�h�i�j�h�\�h�^�Z�o �^�Z�`�_ �i�j�b 

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

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

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

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

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

�[�h�e�_�_ �\�u�k�h�d�b�o �l�_�f�i�_�j�Z�l�m�j �i�h �k�j�Z�\�g�_�g�b�x �k �^�j�m�]�b�f�b �l�_�i�e�h�g�h�k�b�l�_�e�y�f�b�� 
�F�b�g�m�k�u�l�_�j�f�b�q�_�k�d�h�]�h �f�Z�k�e�Z �d�Z�d �l�_�i�e�h�g�h�k�b�l�_�e�y [4]: 
�” �g�_�h�[�o�h�^�b�f�h�k�l�v �n�b�e�v�l�j�Z�p�b�b �l�_�j�f�b�q�_�k�d�h�]�h �f�Z�k�e�Z �\ �i�j�h�p�_�k�k�_ �w�d�k�i�e�m�Z�l�Z�p�b�b�� 
�” �\�u�k�h�d�Z�y �i�h�`�Z�j�h�h�i�Z�k�g�h�k�l�v�� �l���d�� �\ �k�e�m�q�Z�_ �m�l�_�q�d�b �\�h�a�g�b�d�Z�_�l �\�h�a�f�h�`�g�h�k�l�v 

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

�l�_�i�e�h�g�h�k�b�l�_�e�y�� 
�” �l�j�_�[�h�\�Z�g�b�_ �b�k�i�h�e�v�a�h�\�Z�l�v �l�h�e�v�d�h �f�Z�k�e�h�k�l�h�c�d�b�_ �i�j�h�d�e�Z�^�d�b �b �k�h�_�^�b�g�b�l�_�e�b�� �g�Z�c�l�b 

�d�h�l�h�j�u�_ �^�h�\�h�e�v�g�h �k�e�h�`�g�h�� �l�Z�d �d�Z�d �h�[�u�q�g�u�_ �k�b�k�l�_�f�u �h�l�h�i�e�_�g�b�y �b�f�b �g�_ �d�h�f�i�e�_�d�l�m�x�l�k�y�� 
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�G�Z �h�k�g�h�\�Z�g�b�b �\�u�r�_�h�i�b�k�Z�g�g�h�]�h�� �j�Z�k�k�m�`�^�Z�y�� �d�Z�d�h�c �l�_�i�e�h�g�h�k�b�l�_�e�v �^�e�y �k�b�k�l�_�f�u �h�l�h�i�e�_�g�b�y 
�e�m�q�r�_�� �k�e�_�^�m�_�l �m�q�b�l�u�\�Z�l�v �f�g�h�`�_�k�l�\�h �n�Z�d�l�h�j�h�\�� �B�^�_�Z�e�v�g�u�f �\�Z�j�b�Z�g�l�h�f �i�j�b �i�h�b�k�d�_ 
�l�_�i�e�h�g�h�k�b�l�_�e�y �[�m�^�_�l �l�h�l�� �q�l�h �f�Z�d�k�b�f�Z�e�v�g�h �a�Z�s�b�l�b�l �k�b�k�l�_�f�m �h�l�h�i�e�_�g�b�y �b �k�h�o�j�Z�g�b�l �l�_�i�e�h �m 
�i�h�l�j�_�[�b�l�_�e�y �g�Z �a�Z�^�Z�g�g�h�f �m�j�h�\�g�_�� �P�_�g�Z �\ �^�Z�g�g�h�f �\�h�i�j�h�k�_ �[�m�^�_�l �y�\�e�y�l�v�k�y �h�k�g�h�\�g�u�f 
�d�j�b�l�_�j�b�_�f�� �g�h �b�h �[�_�a�h�i�Z�k�g�h�k�l�b �l�Z�d�`�_�g�_ �k�l�h�b�l �a�Z�[�u�\�Z�l�v�� �I�j�b �g�Z�e�b�q�b�b �\�h�a�f�h�`�g�h�k�l�b�� �e�m�q�r�_ 
�g�_ �w�d�h�g�h�f�b�l�v�� �b �h�l�^�Z�l�v �i�j�_�^�i�h�q�l�_�g�b�_ �g�Z�b�e�m�q�r�b�f �l�_�i�e�h�g�h�k�b�l�_�e�y�f�� �d�h�l�h�j�u�_ 
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �\�u�k�h�d�h�c �w�n�n�_�d�l�b�\�g�h�k�l�v�x�� �I�j�b �w�l�h�f�� �l�_�i�e�h�g�h�k�b�l�_�e�v �^�h�e�`�_�g 
�k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v �k�e�_�^�m�x�s�b�f �d�j�b�l�_�j�b�y�f�� 
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�F�H�>�?�J�G�B�A�:�P�B�Y �B�G�N�H�J�F�:�P�B�H�G�G�H�C �K�?�L�B �N�B�L�G�?�K �D�E�M�;�: 
 

�:�g�g�h�l�Z�p�b�y 
�K�l�Z�l�v�y �i�h�k�\�y�s�_�g�Z �k�h�k�l�Z�\�e�_�g�b�x �i�j�h�_�d�l �f�h�^�_�j�g�b�a�Z�p�b�b �d�h�j�i�h�j�Z�l�b�\�g�h�c �d�h�f�i�v�x�l�_�j�g�h�c 

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�D�h�f�i�v�x�l�_�j�g�Z�y �k�_�l�v�� �k�_�l�_�\�Z�y �d�Z�j�l�Z�� �d�Z�[�_�e�v�g�Z�y �k�b�k�l�_�f�Z�� Ethernet, �k�_�j�\�_�j�� 
�<�\�_�^�_�g�b�_ 
�< �k�h�\�j�_�f�_�g�g�h�f �f�b�j�_ �g�b�q�l�h �l�Z�d �g�_ �k�i�h�k�h�[�k�l�\�m�_�l �m�^�Z�q�g�h�f�m �w�d�h�g�h�f�b�q�_�k�d�h�f�m �j�h�k�l�m 

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

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

1. �H�[�h�k�g�h�\�Z�g�b�_ �f�h� �̂_�j�g�b�a�Z�p�b�b 
�K�_�l�v �i�j�_�^�i�j�b�y�l�b�y �b�f�_�_�l �g�_�k�d�h�e�v�d�h �g�_�^�h�k�l�Z�l�d�h�\�� �m�k�l�Z�j�_�\�r�b�_ �d�h�f�i�h�g�_�g�l�u �j�Z�[�h�q�b�o 

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

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

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

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

�f�h�^�_�e�_�c �b �\ �j�Z�a�g�h�f �p�_�g�h�\�h�f �^�b�Z�i�h�a�h�g�_�� �K�j�Z�\�g�_�g�b�_ �d�j�b�l�_�j�b�_�\ �i�j�_�^�k�l�Z�\�e�_�g�h �\ �l�Z�[�e�b�p�_ 1. 
 

�L�Z�[�e�b�p�Z 1 – �K�j�Z�\�g�_�g�b�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d �k�_�l�_�\�u�o �d�Z�j�l 

 
�B�a �l�Z�[�e�b�p�u �\�b�^�g�h�� �q�l�h �e�m�q�r�_ �i�j�b�h�[�j�_�k�l�b �k�_�l�_�\�u�_ �d�Z�j�l�u TP - LINK TG - 3468, �d�h�l�h�j�u�_ 

�i�h�^�^�_�j�`�b�\�Z�x�l �g�_�h�[�o�h�^�b�f�m�x �g�Z�f �k�d�h�j�h�k�l�v �i�_�j�_�^�Z�q�b �^�Z�g�g�u�o�� �k�h�\�f�_�k�l�b�f�u �k �g�Z�r�_�c �H�K 
Windows, �i�h�^�^�_�j�`�b�\�Z�_�l �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �k�l�Z�g�^�Z�j�l�h�\ �b �b�f�_�_�l �g�b�a�d�m�x �k�l�h�b�f�h�k�l�v�� �q�l�h 
�k�h�d�j�Z�l�b�l �a�Z�l�j�Z�l�u �d�h�f�i�Z�g�b�b�� 

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

�i�j�h�p�_�k�k�Z �j�Z�[�h�l�u �k �i�j�h�]�j�Z�f�f�Z�f�b ���K �b �KRM Fitness365, �\�i�e�h�l�v �^�h �i�h�e�g�h�c �h�k�l�Z�g�h�\�d�b 
���i�h�^�\�b�k�Z�g�b�y���� �>�e�y �m�k�l�j�Z�g�_�g�b�y �w�l�b�o �i�j�h�[�e�_�f �[�u�e�b �\�u�[�j�Z�g�u 3 �k�_�j�\�_�j�Z �j�Z�a�g�u�o �f�h�^�_�e�_�c �b 
�j�Z�a�g�h�]�h �p�_�g�h�\�h�]�h �k�_�d�l�h�j�Z��  

�K�j�Z�\�g�_�g�b�_ �d�j�b�l�_�j�b�_�\ �i�j�_�^�k�l�Z�\�e�_�g�h �\ �l�Z�[�e�b�p�_ 2. 
 

�L�Z�[�e�b�p�Z 2 – �K�j�Z�\�g�_�g�b�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d �k�_�j�\�_�j�h�\ 
�D�j�b�l�_�j�b�b HPE ProLiant 

MicroServer Gen10 
Dell PowerEdge T40 HPE ProLiant DL20 

Gen10 
�L�b�i �K�_�j�\�_�j �K�_�j�\�_�j �K�_�j�\�_�j 

�F�h�^�_�e�v �i�j�h�p�_�k�k�h�j�Z Pentium G5420 Xeon E - 2224G Pentium G5420 
�D�h�e�b�q�_�k�l�\�h �y�^�_�j 

�i�j�h�p�_�k�k�h�j�Z 
2 4 2 

�D�j�b�l�_�j�b�b Intel Gigabit CT 
EXPI9301CT 

TP - LINK TG - 
3468 

D - Link DGE - 530 

�K�d�h�j�h�k�l�v �i�_�j�_�^�Z�q�b 
�^�Z�g�g�u�o 

10 / 100 / 1000 
�F�[�b�l / �k�_�d 

10 / 100 / 1000 
�F�[�b�l / �k�_�d 

10 / 100 / 1000 
�F�[�b�l / �k�_�d 

�Q�b�i Intel 82574L Realtek RTL8168B Realtek RTL8169SC 
�P�_�g�Z �\�u�k�h�d�Z�y �g�b�a�d�Z�y �k�j�_�^�g�y�y 
�K�l�Z�g�^�Z�j�l�u 802.1p, 802.1q 

VLAN, 802.3ab, 
802.3u, 802.3z 
Gigabit Ethernet 

802.1p, 802.1q 
VLAN, 802.3X 
Flow Control 

802.1p, 802.1q 
VLAN, 802.3X 
Flow Control 

�I�h�^�^�_�j�`�d�Z Wake - 
on - LAN 

+ + + 

�I�h�^�^�_�j�`�d�Z �H�K Linux, Microsoft 
Windows 7 32 / 64, 
Microsoft, Microsoft 
Windows Me, 
Microsoft Windows 
Vista, Microsoft 
Windows XP, 
Netware 

DOS, Linux, 
Microsoft Windows 
2000, Microsoft 
Windows 2003, 
Microsoft Windows 
Vista SP1, Microsoft 
Windows XP SP2 

Microsoft Windows 
4.0, Microsoft, 
Microsoft Windows 
Me, Microsoft 
Windows XP 

�>�h�i�h�e�g�b�l�_�e�v�g�Z�y 
�b�g�n�h�j�f�Z�p�b�y 

�b�g�^�b�d�Z�l�h�j�u 
�Z�d�l�b�\�g�h�k�l�b 

�b�g�^�b�d�Z�l�h�j�u 
�Z�d�l�b�\�g�h�k�l�b 

 -  
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�Q�Z�k�l�h�l�Z �i�j�h�p�_�k�k�h�j�Z 3800 �F�=�p 3500 �F�=�p 3800 �F�=�p 
�D�j�b�l�_�j�b�b HPE ProLiant 

MicroServer Gen10 
Dell PowerEdge T40 HPE ProLiant DL20 

Gen10 
�:�\�l�h�f�Z�l�b�q�_�k�d�h�_ 
�m�\�_�e�b�q�_�g�b�_ 
�q�Z�k�l�h�l�u 

�g�_�l 4700 �F�=�p �g�_�l 

�J�Z�a�f�_�j�� �l�b�i�� 
�q�Z�k�l�h�l�Z 
�h�i�_�j�Z�l�b�\�g�h�c 
�i�Z�f�y�l�b 

8 �=�;�� DDR4 
UDIMM, 2666 �F�=�p 

8 �=�;, DDR4 DIMM 
ECC, 2133 �F�=�p 

8 �=�;�� DDR4 DIMM, 
2666 �F�=�p 

�H�[�t�_�f 
�m�k�l�Z�g�h�\�e�_�g�g�u�o 
�g�Z�d�h�i�b�l�_�e�_�c 

�g�_�l 1 �L�; �g�_�l 

�P�_�g�Z  ~56000 ~57000 ~65000 
 
�B�a �l�Z�[�e�b�p�u �\�b�^�g�h�� �q�l�h �e�m�q�r�_ �i�j�b�h�[�j�_�k�l�b �k�_�j�\�_�j Dell PowerEdge T40, �l���d�� �b�a 

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

2.3 �D�Z�[�_�e�v�g�Z�y �k�b�k�l�_�f�Z 
�D�Z�[�_�e�v�g�Z�y �k�b�k�l�_�f�Z �d�h�f�i�v�x�l�_�j�g�h�c �k�_�l�b �h�j�]�Z�g�b�a�Z�p�b�b �^�h�e� �̀g�Z �k�l�j�h�b�l�v�k�y �\ �k�h�h�l�\�_�l�k�l�\�b�b �k 

�l�j�_�[�h�\�Z�g�b�y�f�b �k�l�Z�g�^�Z�j�l�Z ISO / IEC 11801 Class D �b �[�m�^�_�l �k�h�k�l�h�y�l�v �b�a �k�e�_�^�m�x�s�b�o 
�i�h�^�k�b�k�l�_�f�� 

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

�K�D�K�� �l���d�� �h�g�Z �\ �h�k�g�h�\�g�h�f �k�h�_�^�b�g�y�_�l �w�l�Z� �̀b �a�^�Z�g�b�y �b �b�f�_�_�l �\�_�j�l�b�d�Z�e�v�g�h�_ �g�Z�i�j�Z�\�e�_�g�b�_��  
�=�h�j�b�a�h�g�l�Z�e�v�g�Z�y �i�h�^�k�b�k�l�_�f�Z �K�D�K ���k�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�Z�y �d�Z�[�_�e�v�g�Z�y �k�b�k�l�_�f�Z�� �k�h�_�^�b�g�y�_�l 

�j�Z�[�h�q�_�_ �f�_�k�l�h �k �j�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�u�f �m�a�e�h�f �w�l�Z�`�Z�� �< �g�_�d�h�l�h�j�u�o �k�e�m�q�Z�y�o �]�h�j�b�a�h�g�l�Z�e�v�g�Z�y 
�i�h�^�k�b�k�l�_�f�Z �f�h�`�_�l �h�[�t�_�^�b�g�y�l�v �g�_�k�d�h�e�v�d�h �b�e�b �\�k�_ �w�l�Z�`�b �a�^�Z�g�b�y�� �=�h�j�b�a�h�g�l�Z�e�v�g�Z�y �i�h�^�k�b�k�l�_�f�Z 
�h�[�u�q�g�h �j�_�Z�e�b�a�m�_�l�k�y �g�Z �h�k�g�h�\�_ �d�Z�[�_�e�y �g�Z �f�_�^�g�h�c �i�Z�j�_ UTP �b�e�b STP �d�Z�l�_�]�h�j�b�b ���_ �b�e�b �\�u�r�_ 
[2]. 

�K�Z�f�b �d�Z�[�_�e�b �i�j�h�d�e�Z�^�u�\�Z�x�l�k�y �g�_�k�d�h�e�v�d�b�f�b �k�i�h�k�h�[�Z�f�b�� 
– �k�d�j�u�l�Z�y �i�j�h�d�e�Z�^�d�Z �d�Z�[�_�e�y �\ �k�l�_�g�_�� �i�h� ̂�i�h�l�h�e�d�h�f �b�e�b �\ �n�Z�e�v�r�i�h�e�_�� �K�d�j�u�l�Z�y �i�j�h�\�h�^�d�Z 

�d�Z�[�_�e�y �i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l �m�k�l�Z�g�h�\�d�m �\�k�l�j�h�_�g�g�u�o �j�h�a�_�l�h�d �b �f�h�g�l�Z�` �g�Z�i�h�e�v�g�u�o �e�x�q�d�h�\�� 
– �i�j�h�d�e�Z�^�d�Z �d�Z�[�_�e�y �\ �d�Z�[�_�e�v - �d�Z�g�Z�e�_�� �H�[�u�q�g�h �i�j�b�f�_�g�y�x�l�k�y �I�<�O - �i�e�Z�k�l�b�d�h�\�u�_ �d�h�j�h�[�Z 

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

�b�f�_�x�s�Z�y �l�h�i�h�e�h�]�b�x �j�Z�k�r�b�j�_�g�g�Z�y �a�\�_�a�^�Z ���^�_�j�_�\�h�� �k �p�_�g�l�j�h�f �\ �i�h�^�k�b�k�l�_�f�_ �m�i�j�Z�\�e�_�g�b�y�� 
�=�h�j�b�a�h�g�l�Z�e�v�g�Z�y �i�h�^�k�b�k�l�_�f�Z �g�Z�r�_�c �k�_�l�b �[�m�^�_�l �a�Z�f�_�g�_�g�Z �g�Z �q�_�l�u�j�_�o�i�Z�j�g�u�c �d�Z�[�_�e�v 
�d�Z�l�_�]�h�j�b�b ���_ �k �q�Z�k�l�h�l�g�u�f �^�b�Z�i�Z�a�h�g�h�f 125 �F�=�p �k�d�h�j�h�k�l�v �i�_�j�_�^�Z�q�b �i�j�b �q�_�l�u�j�_�o�i�Z�j�g�h�f 
�i�h�^�d�e�x�q�_�g�b�b �^�h�k�l�b�]�Z�_�l 1000 �F�[�b�l / �k. �I�j�_�^�i�h�q�l�_�g�b�_ �h�l�^�Z�g�h �d�Z�[�_�e�x ���_�� �l���d�� �h�g 
�k�i�h�k�h�[�k�l�\�m�_�l �k�g�b�`�_�g�b�x �d�h�e�b�q�_�k�l�\�Z �h�r�b�[�h�d�� �[�h�e�_�_ �m�k�l�h�c�q�b�\�h�c �j�Z�[�h�l�_ �k�_�l�b�� �\ �l�h�f �q�b�k�e�_ �b �\ 
�m�k�e�h�\�b�y�o �i�_�j�_�i�Z�^�Z �l�_�f�i�_�j�Z�l�m�j [4]. 
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2.4 �B�l�h�]�b �f�h�^�_�j�g�b�a�Z�p�b�b 
�G�Z �j�b�k�m�g�d�_ 20 �i�j�_�^�k�l�Z�\�e�_�g�Z �d�h�f�i�v�x�l�_�j�g�Z�y �k�_�l�v �i�h�k�e�_ �f�h�^�_�j�g�b�a�Z�p�b�b�� 

 

Switch 
�����w�l�Z�`

Router

Switch
�����w�l�Z�`

Wi-Fi

Server

Switch
�����w�l�Z�`

�°�Ã-�(�/�����#�U���!���
���&���/���1�*�,�����#�A�@�:�����(��
�!�#�1�
�(�%

�À���6���*�6���A

�½�/�����#���%���,�!���/���&�����������*�,�(������

Wi-Fi

Server ���K

Internet

 
�J�b�k�m�g�h�d 20 – �K�o�_�f�Z �f�h�^�_�j�g�b�a�b�j�h�\�Z�g�g�h�c �D�K 

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

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

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

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

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

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

�l�_�o�g�b�q�_�k�d�h�]�h �m�g�b�\�_�j�k�b�l�_�l�Z�� �]�� �K�Z�f�Z�j�Z�� �J�h�k�k�b�y 
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�D���l���g���� �^�h�p�_�g�l �K�Z�f�Z�j�k�d�h�]�h �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h  
�l�_�o�g�b�q�_�k�d�h�]�h �m�g�b�\�_�j�k�b�l�_�l�Z�� �]�� �K�Z�f�Z�j�Z�� �J�h�k�k�b�y 
  

�F�H�>�?�J�G�B�A�:�P�B�Y �D�H�G�K�L�J�M�D�P�B�C �<�B�O�J�?�<�H�=�H �I�U�E�?�M�E�H�<�B�L�?�E�Y  
�I�J�B �H�Q�B�K�L�D�? �<�H�A�>�M�O�: �H�L �K�M�O�B�O �:�W�J�H�A�H�E�?�C  

�G�: �I�J�H�B�A�<�H�>�K�L�<�? �D�<�:�J�P�?�<�H�=�H �I�?�K�D�:  
 
�:�g�g�h�l�Z�p�b�y�� 
�< �p�_�e�y�o �i�h�\�u�r�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �h�l �f�_�e�d�h�^�b�k�i�_�j�k�g�h�c �i�u�e�b �g�Z 

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

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

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

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

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

�< �i�j�h�b�a�\�h�^�k�l�\�_ �d�\�Z�j�p�_�\�h�]�h �i�_�k�d�Z �q�Z�s�_ �\�k�_�]�h �i�j�b�o�h�^�b�l�k�y �\�k�l�j�_�q�Z�l�v�k�y �k �i�u�e�v�x�� 
�k�h�^�_�j�`�Z�s�_�c �h�d�b�k�v �d�j�_�f�g�b�y SiO2, �h�d�b�k�e�u �`�_�e�_�a�Z�� �h�d�b�k�e�u �f�Z�j�]�Z�g�p�Z �b �n�l�h�j�b�k�l�u�_ 
�k�h�_�^�b�g�_�g�b�y�� �< �k�\�y�a�b �k �q�j�_�a�\�u�q�Z�c�g�h�c �\�j�_�^�g�h�k�l�v�x �w�l�h�c �i�u�e�b �g�_�h�[�o�h�^�b�f�h �m�k�l�Z�g�Z�\�e�b�\�Z�l�v 
�i�u�e�_�m�e�Z�\�e�b�\�Z�x�s�b�_ �m�k�l�Z�g�h�\�d�b �k �\�u�k�h�d�h�c �k�l�_�i�_�g�v�x �h�q�b�k�l�d�b �\�h�a�^�m�o�Z. 

�H�^�g�b�f �b�a �g�Z�b�[�h�e�_�_ �w�n�n�_�d�l�b�\�g�u�o �Z�i�i�Z�j�Z�l�h�\ �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �h�l �k�m�o�b�o �Z�w�j�h�a�h�e�_�c 
�y�\�e�y�_�l�k�y �\�b�o�j�_�\�h�c �i�u�e�_�m�e�h�\�b�l�_�e�v ���<�I�M���� �< �g�_�f �^�h�k�l�b�]�Z�_�l�k�y �\�_�k�v�f�Z �\�u�k�h�d�Z�y �^�e�y �Z�i�i�Z�j�Z�l�h�\�� 
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�h�k�g�h�\�Z�g�g�u�o �g�Z �b�k�i�h�e�v�a�h�\�Z�g�b�b �p�_�g�l�j�h�[�_�`�g�u�o �k�b�e�� �w�n�n�_�d�l�b�\�g�h�k�l�v �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �k 
�^�b�Z�f�_�l�j�h�f �q�Z�k�l�b�p �i�u�e�b 3 - 7 �f�d�f [1,2,3]. 

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

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

 

 
�J�b�k���� �F�h�^�_�j�g�b�a�Z�p�b�y �\�b�o�j�_�\�h�]�h �i�u�e�_�m�e�h�\�b�l�_�e�y  

1 - �k�_�i�Z�j�Z�p�b�h�g�g�Z�y �d�Z�f�_�j�Z�� 2 - �e�h�i�Z�l�h�q�g�u�c �a�Z�\�b�o�j�b�l�_�e�v�� 3 - �\�u�o�h�^�g�h�c �i�Z�l�j�m�[�h�d�� 4 - �i�Z�l�j�m�[�h�d 
�\�\�h�^�Z �\�l�h�j�b�q�g�h�]�h �\�h�a�^�m�o�Z�� 5 - �k�l�Z�[�b�e�b�a�b�j�m�x�s�b�c �h�[�l�_�d�Z�l�_�e�v�� 6 - �p�b�e�b�g�^�j�b�q�_�k�d�b�c 

�h�[�l�_�d�Z�l�_�e�v�� 7 - �h�l�[�h�c�g�Z�y �r�Z�c�[�Z�� 8 - �[�m�g�d�_�j�g�h�_ �h�l�^�_�e�_�g�b�_�� 9 - �k�l�Z�[�b�e�b�a�b�j�m�x�s�_�_ �m�k�l�j�h�c�k�l�\�h�� 
10 - �i�Z�l�j�m�[�h�d �\�\�h�^�Z �i�_�j�\�b�q�g�h�]�h �\�h�a�^�m�o�Z�� 11 - �i�h�^�\�h�^�y�s�b�c �\�h�a�^�m�o�h�\�h�^�� 12 - �d�h�g�n�m�a�h�j��  

13 - �n�h�j�k�m�g�d�Z�� 14 - �]�h�j�e�h�\�b�g�Z�� 15 - �^�b�n�n�m�a�h�j�� 
 

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

�ß=
�› �Ö�Î

�› �Å�Ø
· 100 % =

�› �Å�Ø�?�› �Å�Þ�Ø

�› �Å�Ø
· 100 % (1)  

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

�W�n�n�_�d�l�b�\�g�h�k�l�v �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �a�Z�\�b�k�b�l �h�l �f�g�h�]�b�o �n�Z�d�l�h�j�h�\�� �k�i�h�k�h�[�Z �h�q�b�k�l�d�b �\�h�a�^�m�o�Z�� 
�^�b�Z�f�_�l�j�Z �q�Z�k�l�b�p �i�u�e�b�� �]�_�h�f�_�l�j�b�q�_�k�d�b�o �i�Z�j�Z�f�_�l�j�h�\ �Z�i�i�Z�j�Z�l�Z�� �k�h�h�l�g�h�r�_�g�b�c �j�Z�k�o�h�^�h�\ 
�i�_�j�\�b�q�g�h�]�h �b �\�l�h�j�b�q�g�h�]�h �i�h�l�h�d�h�\�� �k�d�h�j�h�k�l�b �i�h�l�h�d�h�\ �b �d�h�g�p�_�g�l�j�Z�p�b�b �i�u�e�b [5,6,7].  

�G�Z �j�b�k�m�g�d�_ 2 �i�j�b�\�_�^�_�g�u �j�Z�k�q�_�l�g�u�_ �^�Z�g�g�u�_ �i�h �w�n�n�_�d�l�b�\�g�h�k�l�b �h�q�b�k�l�d�b �i�u�e�_�]�Z�a�h�\�h�]�h 
�i�h�l�h�d�Z �g�Z �i�j�h�b�a�\�h�^�k�l�\�_ �d�\�Z�j�p�_�\�h�]�h �i�_�k�d�Z �d�e�Z�k�k�b�q�_�k�d�b�f �\�b�o�j�_�\�u�f �i�u�e�_�m�e�h�\�b�l�_�e�_�f ���^�Z�e�_�_ – 
�\�b�o�j�_�\�h�c �I�=�M���� �b �\�b�o�j�_�\�h�c �I�=�M �k �f�h�^�_�j�g�b�a�Z�p�b�_�c �d�h�g�k�l�j�m�d�l�b�\�g�u�o �w�e�_�f�_�g�l�h�\ 
(�i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v �i�h �a�Z�i�u�e�_�g�g�h�f�m �\�h�a�^�m�o�m �i�j�b�g�y�l�Z V�]=5000 �f3 / �q�� �k�d�h�j�h�k�l�v �]�Z�a�Z �\ 
�j�Z�[�h�q�_�c �a�h�g�_ �Z�i�i�Z�j�Z�l�Z �¡�j�a=20 �f / �k�� �i�e�h�l�g�h�k�l�v �q�Z�k�l�b�p �!� 2500 �d�] / �f3; �g�Z�q�Z�e�v�g�Z�y 
�a�Z�i�u�e�_�g�g�h�k�l�v �\�h�a�^�m�o�Z 50 �f�] / �f3; �^�Z�\�e�_�g�b�_ �\ �Z�i�i�Z�j�Z�l�_ �J�Z�i=0,1 �F�i�Z���� �L�Z�d�`�_ �[�u�e�h 
�m�k�l�Z�g�h�\�e�_�g�h�� �q�l�h �q�Z�k�l�b�p�u �i�u�e�b d�q�!������ �f�d�f �i�h�e�g�h�k�l�v�x �m�e�Z�\�e�b�\�Z�x�l�k�y �\ �\�b�o�j�_�\�h�f 
�i�u�e�_�m�e�h�\�b�l�_�e�_�� 

 

 
�J�b�k�� 2 �A�g�Z�q�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b �h�q�b�k�l�d�b �\�h�a�^�m�o�Z �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �d�h�g�k�l�j�m�d�l�b�\�Z �Z�i�i�Z�j�Z�l�Z 

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

�w�n�n�_�d�l�b�\�g�h�k�l�v �h�q�b�k�l�d�b �d�e�Z�k�k�b�q�_�k�d�h�]�h �\�b�o�j�_�\�h�]�h �I�=�M �k�h�k�l�Z�\�b�e�Z 94,4 % . �H�k�l�Z�\�r�b�_�k�y 5,6 % 
�g�_�m�e�h�\�e�_�g�g�h�c �i�u�e�b �i�j�b�o�h�^�b�l�k�y �g�Z �q�Z�k�l�b�p�u�� �^�b�Z�f�_�l�j�h�f 0 - 3 �f�d�f�� �K �m�q�_�l�h�f �f�h�^�b�n�b�d�Z�p�b�b 
�\�b�o�j�_�\�h�]�h �I�=�M �i�m�l�_�f �m�k�l�Z�g�h�\�d�b �\ �_�]�h �i�Z�l�j�m�[�d�Z�o �l�j�m�[�u �<�_�g�l�m�j�b�� �\ �p�_�e�y�o �h�j�h�r�_�g�b�y 
�i�u�e�_�\�u�o �q�Z�k�l�b�p �b �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�c �b�o �d�h�Z�]�m�e�y�p�b�b�� �[�u�e�h �m�k�l�Z�g�h�\�e�_�g�h�� �q�l�h �k�l�_�i�_�g�v �h�q�b�k�l�d�b 
�\�h�a�^�m�o�Z �\�h�a�j�Z�k�l�Z�_�l�� �K �m�q�_�l�h�f �m�k�l�Z�g�h�\�d�b �l�j�m�[�u �<�_�g�l�m�j�b �\ �\�_�j�o�g�b�c �i�Z�l�j�m�[�h�d �<�I�M 
�w�n�n�_�d�l�b�\�g�h�k�l�v �m�\�_�e�b�q�b�e�Z�k�v �g�Z 1,2 % �b �k�h�k�l�Z�\�b�e�Z 95,6 % , �\ �g�b�`�g�b�c �i�Z�l�j�m�[�h�d �<�I�M �g�Z 3,63 
% �b �k�h�k�l�Z�\�b�e�Z 98,03 % , �\ �h�[�Z �i�Z�l�j�m�[�d�Z �<�I�M �g�Z 4,8 % �b �k�h�k�l�Z�\�b�e�Z 99,2 % , 
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�K���<�I�M �K���m�k�l�����l�j���<�_�g�l�m�j�b���\��
�\�_�j�o�����i�Z�l�j�m�[�d�_���<�I�M 

�K���m�k�l�����l�j���<�_�g�l�m�j�b���\��
�g�b�`�g�_�f���i�Z�l�j�m�[�d�_���<�I�M 

�K���m�k�l�Z�g�h�\�d�h�c��
�l�j���<�_�g�l�m�j�b���\���\�_�j�o�����b��
�g�b�`�g�_�f���i�Z�l�j�m�[�d�Z�o��

�<�I�M 

�Ñ�4�4���!�/�����&�(�-�/�=���(�8���-�/�!�������(�����1�5�����{, %  
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�K�h�[�Z�d�b�g�Z �E���<�� 
�f�Z�]�b�k�l�j�Z�g�l�� 2 �d�m�j�k 

 �K�=�:�M �b�f�� �G�� �B�� �<�Z�\�b�e�h�\�Z 
�]�� �K�Z�j�Z�l�h�\�� �J�h�k�k�b�y  

 
�N�H�J�F�B�J�H�<�:�G�B�? �B�G�L�?�=�J�B�J�H�<�:�G�G�H�C �K�B�K�L�?�F�U 

�F�?�G�?�>�@�F�?�G�L�: �D�:�Q�?�K�L�<�: �< �H�J�=�:�G�B�A�:�P�B�B  
  

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

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

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

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

�b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c �k�b�k�l�_�f�u �f�_�g�_�^�`�f�_�g�l�Z �d�Z�q�_�k�l�\�Z�� 
 
�K�h�a� �̂Z�g�b�_ �B�K�F – �k�e�h�`�g�u�c �i�j�h�_�d�l�� �g�Z�i�j�Z�\�e�_�g�g�u�c �g�Z �i�h�\�u�r�_�g�b�_ �w�n�n�_�d�l�b�\�g�h�k�l�b 

�^�_�y�l�_�e�v�g�h�k�l�b �h�j�]�Z�g�b�a�Z�p�b�b�� 
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�K�h�a�^�Z�g�b�_ �B�K�F �^�h�e�`�g�h �k�l�j�h�b�l�v�k�y �g�Z �i�j�b�g�p�b�i�Z�o�� �m�k�l�Z�g�h�\�e�_�g�g�u�o �\�h �\�k�_�o �f�_�`�^�m�g�Z�j�h�^�g�u�o 
�k�l�Z�g�^�Z�j�l�Z�o �f�_�g�_�^�`�f�_�g�l�Z�� �I�j�b �w�l�h�f �\ �d�Z�q�_�k�l�\�_ �[�Z�a�h�\�u�o �^�h�e� �̀g�u �i�j�b�g�b�f�Z�l�v�k�y �i�j�b�g�p�b�i�u�� 
�k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�_ �\ �k�l�Z�g�^�Z�j�l�Z�o �B�K�H �k�_�j�b�b 9000, �b �\ �i�_�j�\�m�x �h�q�_�j�_�^�v �l�Z�d�b�_�� �d�Z�d 
�i�j�h�p�_�k�k�g�u�c �b �k�b�k�l�_�f�g�u�c �i�h�^�o�h�^�u�� �e�b�^�_�j�k�l�\�h �j�m�d�h�\�h�^�b�l�_�e�y �b �\�h�\�e�_�q�_�g�b�_ �j�Z�[�h�l�g�b�d�h�\�� 
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�j�Z�a�j�Z�[�h�l�d�_�� �a�Z�q�Z�k�l�m�x�� �y�\�e�y�x�l�k�y �i�j�h�l�b�\�h�j�_�q�b�\�u�f�b�� �>�e�y �j�_�r�_�g�b�y �g�_�d�h�l�h�j�u�o �i�j�h�l�b�\�h�j�_�q�b�c 
�i�j�_�^�e�Z�]�Z�_�l�k�y �b�k�i�h�e�v�a�h�\�Z�l�v �k�e�_�^�m�x�s�m�x �f�_�l�h�^�b�d�m.  

�K�m�l�v �f�_�l�h�^�b�d�b �k�l�Z�l�b�k�l�b�q�_�k�d�h�c �h�[�j�Z�[�h�l�d�b �f�g�_�g�b�c �w�d�k�i�_�j�l�h�\ �k�h�k�l�h�b�l �\ �h�p�_�g�d�_ �b�o 
�k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b �b �h�i�j�_�^�_�e�_�g�b�b �b�o �h�[�h�[�s�_�g�g�h�c �h�p�_�g�d�b�� �>�Z�g�g�Z�y �f�_�l�h�^�b�d�Z �k�h�^�_�j�`�b�l 
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1. �H�[�j�Z�[�h�l�d�m �f�g�_�g�b�c �w�d�k�i�_�j�l�h�\ �g�Z�q�b�g�Z�x�l �k �k�h�k�l�Z�\�e�_�g�b�y �l�Z�[�e�b�p�u ���l�Z�[�e�� 1), �\ �d�Z�`�^�h�c 
�k�l�j�h�d�_ �d�h�l�h�j�h�c �k�h�^�_�j�`�Z�l�k�y �g�h�f�_�j�Z ���j�Z�g�]�b�� �n�Z�d�l�h�j�h�\ �i�h �k�l�_�i�_�g�b �b�o �\�Z�`�g�h�k�l�b�� �>�e�y 
�h�i�j�_�^�_�e�_�g�g�h�k�l�b �h�l�f�_�l�b�f�� �q�l�h �[�h�e�_�_ �\�Z�`�g�u�f �i�j�b�i�b�k�u�\�Z�x�l�k�y �i�_�j�\�u�_ �g�h�f�_�j�Z�� 

 
�L�Z�[�e�b�p�Z 1 – �F�g�_�g�b�y �w�d�k�i�_�j�l�h�\ 

�G�h�f�_�j�Z �w�d�k�i�_�j�l�h�\ �J�Z�g�]�b �n�Z�d�l�h�j�h�\ 

1x  2x  … kx  

1 11x  12x  … kx1  

2 21x  22x  … kx2  

3 31x  32x  … kx3  

… … .. … … 
m 1mx  2mx  … mkx  

 
2. �K�j�_�^�g�_�_ �Z�j�b�n�f�_�l�b�q�_�k�d�h�_ �g�Z�l�m�j�Z�e�v�g�h�]�h �j�y�^�Z �q�b�k�_�e �j�Z�\�g�h ),1(5,0 ��k �l�h�]�^�Z �k�j�_�^�g�_�_ �^�e�y 

�l�Z�[�e�b�p�u �[�m�^�_�l )1(5,0 ��� km�Z . 

�H�l�k�x�^�Z �k�m�f�f�Z �d�\�Z�^�j�Z�l�h�\ �h�l�d�e�h�g�_�g�b�c�� �¦ �¦�¦
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�F�Z�d�k�b�f�Z�e�v�g�Z�y �\�_�e�b�q�b�g�Z �k�h�k�l�Z�\�b�l�� 
12

)( 32

1

2
max

kkm
L

k

j
j

��
� �¦

� 

. 

�< �d�Z�q�_�k�l�\�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b �\�u�[�b�j�Z�_�l�k�y �\�_�e�b�q�b�g�Z �d�h�w�n�n�b�p�b�_�g�l�Z 
�d�h�g�d�h�j�^�Z�p�b W: 
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�I�j�b �g�Z�e�b�q�b�b �©�k�\�y�a�Z�g�g�u�o�ª �j�Z�g�]�h�\ ���l���_�� �^�\�m�f �b �[�h�e�_�_ �n�Z�d�l�h�j�Z�f �i�j�b�k�\�h�_�g�u �j�Z�\�g�u�_ 
�©�k�\�y�a�Z�g�g�u�_�ª �j�Z�g�]�b�� �d�h�w�n�n�b�p�b�_�g�l �d�h�g�d�h�j�^�Z�p�b�b �\�u�q�b�k�e�y�_�l�k�y �i�h �n�h�j�f�m�e�_�� 
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2 )(/[12 , (2) 
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3 )(
�Q

�Q�Q ; l – �q�b�k�e�h �k�l�j�h�d�� �k�h�^�_�j�`�Z�s�b�o �©�k�\�y�a�Z�g�g�u�_�ª �j�Z�g�]�b�� t – �q�b�k�e�h �j�Z�\�g�u�o 

�j�Z�g�]�h�\ �\ �Q - �h�c �k�l�j�h�d�_�� 
3. �I�j�h�b�a�\�h�^�b�l�k�y �n�h�j�f�b�j�h�\�Z�g�b�_ �h�p�_�g�h�d ���\�_�k�Z�� ia  �d�Z�`�^�h�]�h i - �]�h �w�d�k�i�_�j�l�Z �k �i�h�f�h�s�v�x 

�r�d�Z�e�u �Z�j�]�m�f�_�g�l�Z�p�b�b ���l�Z�[�e�� 1), �\ �d�h�l�h�j�h�c �d�Z�`�^�u�f �w�d�k�i�_�j�l�h�f �i�h�f�_�q�Z�_�l�k�y �k�l�_�i�_�g�v �\�e�b�y�g�b�y 
���g�Z �f�g�_�g�b�_ �w�d�k�i�_�j�l�Z �i�h �n�Z�d�l�h�j�Z�f�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �P - �]�h �b�k�l�h�q�g�b�d�Z �Z�j�]�m�f�_�g�l�Z�p�b�b 

)5,...2,1( � �P . �A�Z�l�_�f �n�h�j�f�b�j�m�_�l�k�y �h�p�_�g�d�Z �\�_�k�Z i - �]�h �w�d�k�i�_�j�l�Z 
2

)( ac
ia

�X�X��
� , �]�^�_ �k�X  - 
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�d�h�w�n�n�b�p�b�_�g�l �a�g�Z�d�h�f�k�l�\�Z �w�d�k�i�_�j�l�Z �k �Z�g�Z�e�b�a�b�j�m�_�f�h�c �i�j�h�[�e�_�f�h�c�� �h�i�j�_�^�_�e�y�_�l�k�y �i�m�l�_�f 
�k�Z�f�h�h�p�_�g�d�b );10( �d�¢�k�X �Z�X  - �d�h�w�n�n�b�p�b�_�g�l �Z�j�]�m�f�_�g�l�Z�p�b�b�� �m�q�b�l�u�\�Z�x�s�b�c �Z�j�]�m�f�_�g�l�b�j�h�\�Z�g�g�h�k�l�v 

�k�Z�f�h�h�p�_�g�d�b�� �h�i�j�_�^�_�e�y�_�l�k�y �i�m�l�_�f �k�m�f�f�b�j�h�\�Z�g�b�y �w�e�_�f�_�g�l�h�\ �P �Z�Z , �i�h�f�_�q�_�g�g�u�o �\ �l�Z�[�e�� 2 

�d�Z�`�^�u�f �w�d�k�i�_�j�l�h�f�� 
 

�L�Z�[�e�b�p�Z 2 - �R�d�Z�e�Z �Z�j�]�m�f�_�g�l�Z�p�b�b 

�‹  �B�k�l�h�q�g�b�d �Z�j�]�m�f�_�g�l�Z�p�b�b 
�K�l�_�i�_�g�v �\�e�b�y�g�b�y �b�k�l�h�q�g�b�d�Z 

�\�u�k�h�d�Z�y �k�j�_�^�g�y�y �g�b�a�d�Z�y 
1. �I�j�h�b�a�\�h�^�k�l�\�_�g�g�u�c �l�_�h�j�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a 11�Z  12�Z  13�Z  

2. �H�i�u�l �j�Z�[�h�l�u �b�k�i�u�l�Z�l�_�e�y 21�Z  22�Z  23�Z  

3. �H�[�h�[�s�_�g�b�_ �j�_�a�m�e�v�l�Z�l�h�\ �\�h�_�g�g�u�o �m�q�_�g�b�c 31�Z  32�Z  33�Z  

4. 
�A�g�Z�g�b�_ �i�j�Z�d�l�b�d�b �j�Z�[�h�l�u �Z�g�Z�e�b�a�b�j�m�_�f�h�]�h 
�h�[�t�_�d�l�Z �b�k�i�u�l�Z�g�b�c 41�Z  42�Z  43�Z  

5. �B�g�k�l�j�m�d�p�b�y 51�Z  52�Z  53�Z  

 
�I�j�b �w�l�h�f �a�g�Z�q�_�g�b�y �h�l�g�h�k�b�l�_�e�v�g�h�c �\�Z�`�g�h�k�l�b �b�k�l�h�q�g�b�d�h�\ �Z�j�]�m�f�_�g�l�Z�p�b�b �P �Z�Z  �\ �l�Z�[�e�� 2 

�j�Z�\�g�u�� 
;3,011 � �Z  ;2,02312 � � �Z�Z  ;5,021 � �Z  
;4,022 � �Z ;1,013434241 � � � � �Z�Z�Z�Z  

.05,0535251333231 � � � � � � �Z�Z�Z�Z�Z�Z  

�L�h�]�^�Z �d�h�w�n�n�b�p�b�_�g�l �d�h�g�d�h�j�^�Z�p�b�b �[�m�^�_�l �j�Z�\�_�g�� 
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�¦
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m

i
ia
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W
W . (3) 

4. �I�j�b �h�p�_�g�d�_ �a�g�Z�q�b�f�h�k�l�b �d�h�w�n�n�b�p�b�_�g�l�Z W �g�_�h�[�o�h�^�b�f�h �b�k�i�h�e�v�a�h�\�Z�l�v �l�h�l �n�Z�d�l�� �q�l�h 
�\�_�e�b�q�b�g�Z )]1/()1[(5,0 WWmLn ����  �b�f�_�_�l �j�Z�k�i�j�_�^�_�e�_�g�b�_ �N�b�r�_�j�Z (F – �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �k �q�b�k�e�h�f 
�k�l�_�i�_�g�_�c �k�\�h�[�h�^�u 11 ��� kf , .)1( 12 fmf ���  

�I�j�b 7�²k �f�h� �̀g�h �l�Z�d�`�_ �\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y �l�_�f�� �q�l�h �\�_�e�b�q�b�g�Z Wkm )1( ��  �b�f�_�_�l 2�F  - 
�j�Z�k�i�j�_�^�_�e�_�g�b�_ �k �q�b�k�e�h�f �k�l�_�i�_�g�_�c �k�\�h�[�h�^�u 1��� kf . 

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

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

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

1. �B�\�Z�g�x�s�_�g�d�h �:���K�� �F�Z�l�_�f�Z�l�b�q�_�k�d�h�_ �h�[�_�k�i�_�q�_�g�b�_ �b�k�i�u�l�Z�g�b�c �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�h�\ / 
�:���K�� �B�\�Z�g�x�s�_�g�d�h�� �G���D�� �D�h�a�e�h�\�� �<���E�� �K�h�d�h�e�x�d – �F���� �L�_�o�g�h�e�h�]�b�b �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �k�b�k�l�_�f�� 
2002. – 324 �k�� 
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2. �F�b�o�h�e�Z�i �E���:�� �F�_�l�h�^�b�q�_�k�d�b�c �i�h�^�o�h�^ �d �h�p�_�g�d�_ �d�Z�q�_�k�l�\�Z �b�g�n�h�j�f�Z�p�b�b / �E���:�� �F�b�o�h�e�Z�i�� 
�:���<�� �K�l�Z�j�m�k�_�\�� �K���:�� �=�Z�e�Z�_�\ // EUROPEN RESEARCH FORUM: �k�[�h�j�g�b�d �k�l�Z�l�_�c 
�F�_�`�^�m�g�Z�j�h�^�g�h�c �g�Z�m�q�g�h - �i�j�Z�d�l�b�q�_�k�d�h�c �d�h�g�n�_�j�_�g�p�b�b (4 �n�_�\�j�Z�e�y 2021 �]������ – �I�_�l�j�h�a�Z�\�h�^�k�d�� 
�F�P�G�I �©�G�h�\�Z�y �g�Z�m�d�Z�ª�� 2021. �K 51 - 55. 

© �K�l�Z�j�m�k�_�\ �:���<���� �I�h�l�h�p�d�b�c �K���<���� �=�h�g�q�Z�j�h�\ �:���F���� �=�Z�e�Z�_�\ �K���:���� 2021 
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�B�g�k�l�b�l�m�l �Z�j�o�b�l�_�d�l�m�j�u�� �k�l�j�h�b�l�_�e�v�k�l�\�Z �b �w�g�_�j�]�_�l�b�d�b ���B�:�K�W�� 
�]�� �<�e�Z�^�b�f�b�j�� �J�h�k�k�b�y 

�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �N�_�^�h�j�h�\ �<���<�� 
�d���w���g���� �^�h�p�_�g�l �d�Z�n�_�^�j�u �K�I 

�<�e�=�M�� �B�g�k�l�b�l�m�l �Z�j�o�b�l�_�d�l�m�j�u�� �k�l�j�h�b�l�_�e�v�k�l�\�Z �b �w�g�_�j�]�_�l�b�d�b ���B�:�K�W�� 
�]�� �<�e�Z�^�b�f�b�j�� �J�h�k�k�b�y 
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�:�g�g�h�l�Z�p�b�y 
�W�l�h�l �k�l�j�h�b�l�_�e�v�g�u�c �i�j�h�_�d�l �b�a�m�q�Z�_�l �q�j�_�a�f�_�j�g�u�_ �m�k�b�e�b�y�� �g�Z�i�j�Z�\�e�_�g�g�u�_ �g�Z �^�h�k�l�b�`�_�g�b�_ 

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

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

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

�P�_�e�v �j�Z�[�h�l�u�� 
�H�i�l�b�f�b�a�b�j�h�\�Z�l�v �i�_�j�b�h�^ �j�_�Z�e�b�a�Z�p�b�b �i�j�h�_�d�l�Z�� �l���_�� �j�Z�a�j�Z�[�h�l�Z�l�v �h�[�s�b�c �]�j�Z�n�b�d �^�e�y 

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

 
�F�_�l�h�^�h�e�h�]�b�y: 

 
�J�b�k���� �f�_�l�h�^�h�e�h�]�b�y �w�l�h�]�h �b�k�k�e�_�^�h�\�Z�g�b�y�� 

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

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

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

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

�F�_�l�h�^�u 
�D�h�g�l�j�h�e�v �\�j�_�f�_�g�b - �h�^�b�g �b�a �d�e�x�q�_�c �d �w�n�n�_�d�l�b�\�g�h�f�m �m�i�j�Z�\�e�_�g�b�x �f�b�k�k�b�_�c�� �i�h�k�d�h�e�v�d�m 

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

�‡ �K�l�h�e�[�q�Z�l�Z�y �^�b�Z�]�j�Z�f�f�Z �=�Z�g�l�Z 
�‡ �K�_�l�b / �f�_�l�h�^ �d�j�b�l�b�q�_�k�d�h�]�h �i�m�l�b 
�‡ �F�_�l�h�^�u �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y �d�h�g�l�j�h�e�v�g�u�o �^�Z�l 
�<�u�\�h�^�u 
�W�l�h �b�k�k�e�_�^�h�\�Z�g�b�_ �[�u�e�h �i�j�h�\�_�^�_�g�h�� �q�l�h�[�u �g�Z�c�l�b �h�i�l�b�f�Z�e�v�g�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �\�k�_�o 

�j�_�k�m�j�k�h�\ �^�e�y �a�Z�\�_�j�r�_�g�b�y �i�j�h�_�d�l�Z�� �< �j�Z�f�d�Z�o �i�j�h�_�d�l�Z �i�j�h�\�_�^�_�g�h �d�h�f�i�e�_�d�k�g�h�_ �b�a�m�q�_�g�b�_ 
�i�e�Z�g�b�j�h�\�Z�g�b�_�� �f�h�g�b�l�h�j�b�g�] �b �h�i�l�b�f�b�a�Z�p�b�y �j�Z�a�e�b�q�g�u�o �k�l�j�h�b�l�_�e�v�g�u�o �j�Z�[�h�l �^�_�y�l�_�e�v�g�h�k�l�b �b 
�b�k�i�h�e�v�a�h�\�Z�l�v �i�j�h�]�j�Z�f�f�g�h�_ �h�[�_�k�i�_�q�_�g�b�_ Microsoft Project. �W�n�n�_�d�l�b�\�g�u�c �f�_�l�h�^ �m�i�j�Z�\�e�_�g�b�y 
�\�j�_�f�_�g�_�f �\�h�k�i�j�b�g�b�f�Z�_�l�k�y �j�_�k�i�h�g�^�_�g�l�Z�f�b �[�u�e �f�_�l�h�^ �d�j�b�l�b�q�_�k�d�h�]�h �i�m�l�b (CPM) 

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

1) �K�m�[�j�Z�f�Z�g�b �L�� �H�p�_�g�d�Z �a�Z�l�j�Z�l �b �b�^�_�g�l�b�n�b�d�Z�p�b�y �l�j�Z�g�k�i�h�j�l�Z�� �I�j�h�_�d�l�u �h�[�t�_�d�l�h�\ 
�b�g�n�j�Z�k�l�j�m�d�l�m�j�u �\ �K�Z�e�_�f�_ �ª�� �F�_�`�^�m�g�Z�j�h�^�g�u�c �`�m�j�g�Z�e �L�_�o�g�b�d�Z �b �l�_�o�g�h�e�h�]�b�b�� �L�h�f 2, �‹����  �K�� 
859 - 867, 2012 

2) �K�m�[�j�Z�f�Z�g�b���� �3���$�Q�L�W�K�D�����K���K�_�d�Z�j�v���� �©�F�_�^�b�p�b�g�k�d�b�_ �h�l�o�h�^�u �K�b�k�l�_�f�Z �m�i�j�Z�\�e�_�g�b�y�ª�� 
�F�_�`�^�m�g�Z�j�h�^�g�u�c �b�g�`�_�g�_�j�g�h - �l�_�o�g�b�q�_�k�d�b�c � �̀m�j�g�Z�e �B�k�k�e�_�^�h�\�Z�g�b�y �b �i�j�b�e�h�`�_�g�b�y�� Vol. 4, 
�\�u�i�m�k�d 6 ���\�_�j�k�b�y 2), �k�l�j�������� - 258,2014 �] 

3) �L�� �K�m�[�j�Z�f�Z�g�b���� �G�� �D�Z�g�l�Z�k�Z�f�b���� �©�<�u�k�h�d�h�d�Z�q�_�k�l�\�_�g�g�h�_ �j�_�r�_�g�b�_ �^�e�y �i�j�h�^�\�b�g�m�l�u�o 
�I�j�h�_�d�l�u �]�j�Z� �̀^�Z�g�k�d�h�]�h �k�l�j�h�b�l�_�e�v�k�l�\�Z �ª�� �F�_�`�^�m�g�Z�j�h�^�g�u�c �`�m�j�g�Z�e �k�h�\�j�_�f�_�g�g�u�o 
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�N�b�e�b�i�i�h�\ �K���<��  
�F�Z�]�b�k�l�j�Z�g�l�� �<�e�=�M 

�B�g�k�l�b�l�m�l �Z�j�o�b�l�_�d�l�m�j�u�� �k�l�j�h�b�l�_�e�v�k�l�\�Z �b �w�g�_�j�]�_�l�b�d�b ���B�:�K�W�� 
�]�� �<�e�Z�^�b�f�b�j�� �J�h�k�k�b�y 

�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �A�Z�d�j�_�\�k�d�Z�y �E���<�� 
�d���l���g���� �^�h�p�_�g�l �d�Z�n�_�^�j�u �K�I 

�<�e�=�M�� �B�g�k�l�b�l�m�l �Z�j�o�b�l�_�d�l�m�j�u�� �k�l�j�h�b�l�_�e�v�k�l�\�Z �b �w�g�_�j�]�_�l�b�d�b ���B�:�K�W�� 
�]�� �<�e�Z�^�b�f�b�j�� �J�h�k�k�b�y 

 
�D�M�I�H�E�V�G�U�? �>�H�F�: �B�A �=�J�M�G�L�H�;�?�L�H�G�:��  

�G�: �H�K�G�H�<�? �F�?�K�L�G�H�=�H �K�U�J�V�Y 
 
The work presents the results of research on the strengthening of soil basement in the center of 

the urban nucleus of Vladimir, which are - loam, sandy loam in soft - plastic state, and also sandy 
loam with silt. The technology of applying the strengthening composition in the soil has been 
developed. Results of the investigation of physical and mechanical properties of soils and their 
water resistance have been presented. The microstructure of the concrete has been studied and 
compositions of masonry material suitable for the construction of residential premises have been 
developed. Perspective of domed buildings from the standpoint of energy efficiency has been 
substantiated. 

�I�j�b�f�_�j�u �k�l�j�h�b�l�_�e�v�k�l�\�Z �`�b�e�v�y �b�a �]�j�m�g�l�Z �f�h�`�g�h �g�Z�c�l�b �i�j�Z�d�l�b�q�_�k�d�b �\�h �\�k�_�o �k�l�j�Z�g�Z�o �f�b�j�Z�� 
�\ �l�h�f �q�b�k�e�_ �b �J�h�k�k�b�b ���I�j�b�h�j�Z�l�k�d�b�c �^�\�h�j�_�p �\ �=�Z�l�q�b�g�_�� �i�h�k�l�j�h�_�g�g�u�c �\ 1798 �]�h�^�m���� �?�]�h 
�i�j�b�f�_�g�_�g�b�_ �h�[�m�k�e�h�\�e�_�g�h �i�j�h�q�g�h�k�l�v�x�� �w�d�h�e�h�]�b�q�g�h�k�l�v�x �b �w�d�h�g�h�f�b�q�g�h�k�l�v�x�� 

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

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

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

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

 
�L�Z�[�e�b�p�Z 1 

 
�< �j�Z�[�h�l�_ �[�u�e�b �b�k�k�e�_�^�h�\�Z�g�u �k�h�k�l�Z�\�u �m�d�j�_�i�e�_�g�g�h�]�h �]�j�m�g�l�Z �g�Z �h�k�g�h�\�_ �f�Z�]�g�_�a�b�Z�e�v�g�h�]�h 
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�=�; - 30 700 300 60 205 65 0,84 
�=�; - 20 800 200 40 205 70 0,93 
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�x �;�b�r�h�n�b�l�� �i�e�h�l�g�h�k�l�v�x �������] / �k�f3, �i�j�_�^�k�l�Z�\�e�y�x�s�b�c �k�h�[�h�c MgSO4, �\ �d�Z�q�_�k�l�\�_ 
�a�Z�l�\�h�j�b�l�_�e�y 
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�\�h�^�h�k�l�h�c�d�h�k�l�v 
�H�k�g�h�\�g�u�f�b �d�j�b�l�_�j�b�y�f�b �^�e�y �h�p�_�g�d�b �k�b�g�l�_�a�b�j�h�\�Z�g�g�g�u�o �k�h�k�l�Z�\�h�\ �y�\�e�y�x�l�k�y �f�_�o�Z�g�b�q�_�k�d�Z�y 

�i�j�h�q�g�h�k�l�v (R�k�`�� �b �\�h�^�h�k�l�h�c�d�h�k�l�v ���D�j�Z�a�f). �G�Z �]�j�Z�n�b�d�_ 2 �i�j�_�^�k�l�Z�\�e�_�g�u �j�_�a�m�e�v�l�Z�l�u 
�b�k�k�e�_�^�m�_�f�u�o �k�\�h�c�k�l�\�� �I�h�e�m�q�_�g�g�u�_ �h�[�j�Z�a�p�u�� �a�Z �b�k�d�e�x�q�_�g�b�_�f �=�D - 0 �b�f�_�x�l �\�h�^�h�k�l�h�c�d�h�k�l�v 
�k�\�u�r�_ 0,8. 
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�<�u�\�h�^�u�� �\ �j�Z�[�h�l�_ �i�j�b�\�_�^�_�g�u �i�j�b�f�_�j�u �d�h�f�i�e�_�d�k�g�h�]�h �i�h�^�o�h�^�Z �d �b�k�i�h�e�v�a�h�\�Z�g�b�x �f�_�k�l�g�h�]�h 
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�m�q�_�[�g�h�c �k�j�_�^�u�� �>�e�y �[�h�e�v�r�b�g�k�l�\�Z �d�m�j�k�h�\ �i�h �j�Z�a�j�Z�[�h�l�d�_ �i�j�h�]�j�Z�f�f�g�h�]�h �h�[�_�k�i�_�q�_�g�b�y 
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�h�[�j�Z�[�h�l�d�b �^�Z�g�g�u�o�� �<�k�y �d�h�f�i�v�x�l�_�j�g�Z�y �b�g�n�j�Z�k�l�j�m�d�l�m�j�Z�� �l�Z�d�Z�y �d�Z�d �\�b�j�l�m�Z�e�v�g�u�_ 
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�f�h�]�m�l �[�u�l�v �i�j�_�^�h�k�l�Z�\�e�_�g�u �\ PaaS, �l�Z�d�b�o �d�Z�d �h�i�_�j�Z�p�b�h�g�g�Z�y �k�b�k�l�_�f�Z�� �[�Z�a�Z �^�Z�g�g�u�o�� �k�j�_�^�k�l�\�Z 
�j�Z�a�j�Z�[�h�l�d�b�� �\�_�[ - �k�_�j�\�_�j�u �b �^�j�m�]�b�_ �i�j�b�e�h�`�_�g�b�y��  

�I�j�h�]�j�Z�f�f�g�h�_ �h�[�_�k�i�_�q�_�g�b�_ �d�Z�d �m�k�e�m�]�Z (SaaS) �W�l�h �f�h�^�_�e�v �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�j�h�]�j�Z�f�f�g�h�]�h 
�h�[�_�k�i�_�q�_�g�b�y�� �d�h�l�h�j�Z�y �h�a�g�Z�q�Z�_�l�� �q�l�h �i�j�b�e�h�`�_�g�b�y �j�Z�a�f�_�s�Z�x�l�k�y �i�h�k�l�Z�\�s�b�d�h�f �m�k�e�m�]�� �W�l�b 
�i�j�b�e�h�`�_�g�b�y �k�l�Z�g�h�\�y�l�k�y �^�h�k�l�m�i�g�u�f�b �^�e�y �d�e�b�_�g�l�h�\ �q�_�j�_�a �B�g�l�_�j�g�_�l�� �I�h�e�v�a�h�\�Z�l�_�e�y�f 
�i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y �\�h�a�f�h�`�g�h�k�l�v �^�h�k�l�m�i�Z �d �j�Z�a�f�_�s�_�g�g�h�f�m �i�j�h�]�j�Z�f�f�g�h�f�m �h�[�_�k�i�_�q�_�g�b�x �q�_�j�_�a 
�\�_�[ - �i�h�j�l�Z�e�� �K�m�s�_�k�l�\�m�x�l �j�Z�a�e�b�q�g�u�_ �[�_�k�i�e�Z�l�g�u�_ �m�k�e�m�]�b�� �l�Z�d�b�_ �d�Z�d �w�e�_�d�l�j�h�g�g�Z�y �i�h�q�l�Z�� 
�d�Z�e�_�g�^�Z�j�b�� �k�i�b�k�d�b �d�h�g�l�Z�d�l�h�\�� �k�h�a�^�Z�g�b�_ �b �h�[�f�_�g �^�h�d�m�f�_�g�l�Z�f�b�� �Z �l�Z�d�`�_ �o�j�Z�g�_�g�b�_ 
�^�h�d�m�f�_�g�l�h�\��  

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

Public Cloud 
 �H�g �i�j�_�^�h�k�l�Z�\�e�y�_�l �k�\�h�b�f �i�h�e�v�a�h�\�Z�l�_�e�y�f �\�h�a�f�h� �̀g�h�k�l�v �^�h�k�l�m�i�Z �d �h�[�e�Z�d�m �q�_�j�_�a �\�_�[ - 

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

Private Cloud 
�H�g �j�_�Z�e�b�a�m�_�l�k�y �\ �j�Z�f�d�Z�o �\�g�m�l�j�_�g�g�_�]�h �p�_�g�l�j�Z �h�[�j�Z�[�h�l�d�b �^�Z�g�g�u�o �h�j�]�Z�g�b�a�Z�p�b�c�� �=�e�Z�\�g�h�_ 

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

Hybrid Cloud 
�H�g�Z �\�d�e�x�q�Z�_�l �\ �k�_�[�y �d�Z�d �i�m�[�e�b�q�g�h�_�� �l�Z�d �b �q�Z�k�l�g�h�_ �h�[�e�Z�d�h�� �H�g �f�h�`�_�l �[�u�l�v �i�j�b�g�y�l �\ 

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

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

�h�q�g�h�c �m�q�_�[�g�h�c �k�j�_�^�_�� �d�h�l�h�j�u�c �i�h�\�u�k�b�l �j�_�a�m�e�v�l�Z�l�u �b �a�g�Z�g�b�y �m�q�Z�s�b�o�k�y�� �K�l�m�^�_�g�l�u �\ 
�h�[�e�Z�q�g�h�c �k�b�k�l�_�f�_ �h�[�j�Z�a�h�\�Z�g�b�y �i�h�k�_�s�Z�x�l �l�j�Z�^�b�p�b�h�g�g�u�_ �d�e�Z�k�k�u �e�b�p�h�f �d �e�b�p�m �k �^�h�k�l�m�i�h�f �d 
�k�j�_�^�_ �w�e�_�d�l�j�h�g�g�h�]�h �h�[�m�q�_�g�b�y�� �L�j�Z�^�b�p�b�h�g�g�h�_ �h�q�g�h�_ �h�[�m�q�_�g�b�_ �[�m�^�_�l �k�h�q�_�l�Z�l�v�k�y �k �^�j�m�]�b�f�b 
�b�g�k�l�j�m�f�_�g�l�Z�f�b�� �l�Z�d�b�f�b �d�Z�d �h�g�e�Z�c�g - �i�j�b�e�h�`�_�g�b�y�� �k �p�_�e�v�x �m�e�m�q�r�_�g�b�y �k�j�_�^�u �h�[�m�q�_�g�b�y �b 
�h�[�m�q�_�g�b�y�� �W�l�h, �[�_�a�m�k�e�h�\�g�h�� �h�l�j�Z�`�Z�_�l �m�e�m�q�r�_�g�b�y�� �d�h�l�h�j�u�_ �h�[�e�Z�q�g�u�_ �\�u�q�b�k�e�_�g�b�y �f�h�]�m�l 
�\�g�_�k�l�b �\ �k�m�s�_�k�l�\�m�x�s�m�x �k�j�_�^�m �h�[�m�q�_�g�b�y�� �<�g�_�^�j�_�g�b�_ �h�[�e�Z�q�g�u�o �\�u�q�b�k�e�_�g�b�c �\ �h�[�j�Z�a�h�\�Z�g�b�_ 
�b�f�_�_�l �f�g�h�]�h �i�j�_�b�f�m�s�_�k�l�\��  
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�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �g�Z�b�[�h�e�_�_ �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�b �k�b�k�l�_�f�Z�f�b �k�_�j�\�b�k�h�\ �g�Z �h�k�g�h�\�_ 
�l�_�o�g�h�e�h�]�b�b �h�[�e�Z�q�g�u�o �\�u�q�b�k�e�_�g�b�c�� �i�j�b�f�_�g�y�_�f�u�f�b �\ �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f �i�j�h�p�_�k�k�_�� �y�\�e�y�x�l�k�y 
Microsoft Live@edu �b Google Apps Education Edition. �H�g�b �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c web - 
�i�j�b�e�h�`�_�g�b�y �g�Z �h�k�g�h�\�_ �h�[�e�Z�q�g�u�o �l�_�o�g�h�e�h�]�b�c�� �i�j�_�^�h�k�l�Z�\�e�y�x�s�b�_ �m�q�Z�s�b�f�k�y �b 
�i�j�_�i�h�^�Z�\�Z�l�_�e�y�f �m�q�_�[�g�u�o �a�Z�\�_�^�_�g�b�c �b�g�k�l�j�m�f�_�g�l�u�� �b�k�i�h�e�v�a�h�\�Z�g�b�_ �d�h�l�h�j�u�o �i�j�b�a�\�Z�g�h 
�i�h�\�u�k�b�l�v �w�n�n�_�d�l�b�\�g�h�k�l�v �h�[�s�_�g�b�y �b �k�h�\�f�_�k�l�g�h�c �j�Z�[�h�l�u . 

�?�s�_ �h�^�g�b�f �\�Z�j�b�Z�g�l�h�f �b�k�i�h�e�v�a�h�\�Z�g�b�y �h�[�e�Z�q�g�u�o �k�_�j�\�b�k�h�\�� �y�\�e�y�_�l�k�y �i�_�j�_�f�_�s�_�g�b�_ �\ 
�h�[�e�Z�d�h �k�b�k�l�_�f �m�i�j�Z�\�e�_�g�b�y �h�[�m�q�_�g�b�_�f (Learning Management Systems). �I�_�j�_�^�Z�q�Z �i�h�^�^�_�j�`�d�b 
�l�Z�d�b�o �k�b�k�l�_�f�� �\�g�_�r�g�b�f �i�j�h�\�Z�c�^�_�j�Z�f �b�f�_�_�l �k�f�u�k�e �^�e�y �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o �m�q�j�_�`�^�_�g�b�c�� 
�d�h�l�h�j�u�_ �g�_ �f�h�]�m�l �i�h�a�\�h�e�b�l�v �k�_�[�_ �i�h�d�m�i�d�m �b �i�h�^�^�_�j�`�d�m �^�h�j�h�]�h�k�l�h�y�s�_�]�h �h�[�h�j�m�^�h�\�Z�g�b�y �b 
�I�H�� 

�?�k�e�b �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �h�[�e�Z�q�g�u�_ �l�_�o�g�h�e�h�]�b�b Microsoft �^�e�y �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o �m�q�j�_� �̀^�_�g�b�c�� �l�h 
�w�l�h Microsoft Office 365, �h�[�t�_�^�b�g�y�x�s�b�c �\ �k�_�[�_ �g�Z�[�h�j �\�_�[ - �k�_�j�\�b�k�h�\�� �d�h�l�h�j�u�c 
�j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y �i�h �i�h�^�i�b�k�d�_ �i�h �k�o�_�f�_ ���i�j�h�]�j�Z�f�f�g�h�_ �h�[�_�k�i�_�q�_�g�b�_ �b �k�_�j�\�b�k�u���� �I�Z�d�_�l 
�i�j�_�^�h�k�l�Z�\�e�y�_�l �^�h�k�l�m�i �d �j�Z�a�e�b�q�g�u�f �i�j�h�]�j�Z�f�f�Z�f �b �k�e�m�`�[�Z�f �g�Z �h�k�g�h�\�_ �i�e�Z�l�n�h�j�f�u Microsoft 
Office, �w�e�_�d�l�j�h�g�g�h�c �i�h�q�l�u�� �k�\�y�a�b �b �n�m�g�d�p�b�c �m�i�j�Z�\�e�_�g�b�y �^�h�d�m�f�_�g�l�Z�f�b�� Microsoft Office 365 
�^�e�y �h�[�j�Z�a�h�\�Z�g�b�y �i�j�_�^�h�k�l�Z�\�e�y�_�l �\�k�_ �\�h�a�f�h� �̀g�h�k�l�b �h�[�e�Z�q�g�u�o �k�_�j�\�b�k�h�\�� �i�h�\�u�r�Z�_�l 
�i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v �k�l�m�^�_�g�l�h�\ �b �k�h�l�j�m�^�g�b�d�h�\�� �Z �l�Z�d�`�_ �w�d�h�g�h�f�b�l �\�j�_�f�y �b �^�_�g�v�]�b�� 

Windows Azure - �w�l�h �_�s�_ �h�^�g�Z �h�[�e�Z�q�g�Z�y �k�e�m�`�[�Z�� �i�j�_�^�e�Z�]�Z�_�f�Z�y Microsoft, �d�h�l�h�j�Z�y �f�h�`�_�l 
�b�k�i�h�e�v�a�h�\�Z�l�v�k�y �\ �m�q�_�[�g�h�f �i�j�h�p�_�k�k�_�� Windows Azure - �w�l�h �h�[�e�Z�q�g�u�c �w�d�\�b�\�Z�e�_�g�l Windows 
Server. �H�^�g�Z�d�h �_�k�e�b �\�u �i�h�d�m�i�Z�_�l�_ �b �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�_ Windows Server �g�Z �k�_�j�\�_�j�Z�o �\ 
�e�h�d�Z�e�v�g�h�f �p�_�g�l�j�_ �h�[�j�Z�[�h�l�d�b �^�Z�g�g�u�o�� �l�h Windows Azure �j�Z�a�f�_�s�Z�_�l�k�y �\ �p�_�g�l�j�Z�o �h�[�j�Z�[�h�l�d�b 
�^�Z�g�g�u�o Microsoft �b �^�h�k�l�m�i�g�Z �m�^�Z�e�_�g�g�h �\ �d�Z�q�_�k�l�\�_ �i�e�Z�l�n�h�j�f�u �^�e�y �j�Z�a�j�Z�[�h�l�d�b �b �a�Z�i�m�k�d�Z 
�i�j�b�e�h�`�_�g�b�c�� �K �i�h�f�h�s�v�x �i�e�Z�l�n�h�j�f�u "Windows Azure �\ �h�[�j�Z�a�h�\�Z�g�b�b�� �m�q�b�l�_�e�y �b�f�_�x�l 
�\�h�a�f�h� �̀g�h�k�l�v �\�d�e�x�q�b�l�v �\ �k�\�h�c �m�q�_�[�g�u�c �i�j�h�p�_�k�k �h�^�g�m �b�a �k�Z�f�u�o �b�g�g�h�\�Z�p�b�h�g�g�u�o �b �[�u�k�l�j�h 
�j�Z�a�\�b�\�Z�x�s�b�o�k�y �l�_�o�g�h�e�h�]�b�c�� �d�Z�d �\ �l�_�h�j�b�b�� �l�Z�d �b �g�Z �i�j�Z�d�l�b�d�_�� 

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

 
�K�I�B�K�H�D �E�B�L�?�J�:�L�M�J�U 

1. �:�g�^�_�j�k�h�g�� �>�`���b �J�_�c�g�b�� �E�� (2010). �;�m�^�m�s�_�_ �h�[�e�Z�q�g�u�o �\�u�q�b�k�e�_�g�b�c�� �i�j�h�_�d�l Pew 
Internet & American Life, �H�l�q�_�l �H�g�e�Z�c�g �>�h�k�l�m�i�_�g �i�h �Z�^�j�_�k�m http: // pewinternet.org / Reports / 
2010 / The - future - of - �H�[�e�Z�q�g�u�_ �\�u�q�b�k�e�_�g�b�y��aspx  

2. Truong, H. and Dustdar, S., 2011 �H�[�e�Z�q�g�u�_ �\�u�q�b�k�e�_�g�b�y �^�e�y �g�_�[�h�e�v�r�b�o 
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o �]�j�m�i�i �\ �h�[�e�Z�k�l�b �\�u�q�b�k�e�b�l�_�e�v�g�h�c �g�Z�m�d�b �b �l�_�o�g�b�d�b: �l�_�d�m�s�_�_ �k�h�k�l�h�y�g�b�_ �b 
�i�_�j�k�i�_�d�l�b�\�u, �@�m�j�g�Z�e Computing - Cloud Computing, 91(1) Springer - Verlag New York, Inc., 
�y�g�\�Z�j�v 2011. 

3. Cubillo, J., Martin, S. and Castr, M., 2011. �G�h�\�u�_ �l�_�o�g�h�e�h�]�b�b�� �i�j�b�f�_�g�y�_�f�u�_ �\ 
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f �i�j�h�p�_�k�k�_�� �=�e�h�[�Z�e�v�g�Z�y �d�h�g�n�_�j�_�g�p�b�y �i�h �b�g�`�_�g�_�j�g�h�f�m �h�[�j�Z�a�h�\�Z�g�b�x 
(EDUCON), 2011 IEEE. �i�i  - 575 - 584. 



166

4. �L�_�j�j�b, �>. (2011) ACM Tech Pack on Cloud Computing, �D�h�f�b�l�_�l ACM Tech Pack �i�h 
�h�[�e�Z�q�g�u�f �\�u�q�b�k�e�_�g�b�y�f, �>�h�k�l�m�i�g�u�c �i�h �Z�^�j�_�k�m http: // techpack.acm.org / Cloud / Cloud _ 
computing.pdf 

5. �D�m�c�h�j�h�� �K���� �B�[�b�d�m�g�e�_�� �N�� �b �:�\�h�^�_�e�_�� �H�� (2011). �I�j�h�[�e�_�f�u �b �i�j�h�[�e�_�f�u �[�_�a�h�i�Z�k�g�h�k�l�b 
�h�[�e�Z�q�g�u�o �\�u�q�b�k�e�_�g�b�c [pdf]. �M�g�b�\�_�j�k�b�l�_�l �;�w�[�d�h�d�Z �b �M�g�b�\�_�j�k�b�l�_�l �D�h�\�_�g�Z�g�l�Z���>�h�k�l�m�i�g�h 
�i�h�Z�^�j�_�k�m����http: // cscjournals.org / csc / manuscript / Journals / IJCN / vo lume3 / Issue5 / IJCN - 
176.pdf> . 

© �O�Z�j�b�l�h�g�h�\ �B�� �K���� �J�Z�q�_�g�d�h �L�� �:�� 2021 
 
 
 

�P�\�_�l�d�h�\ �E���K�� 
�f�Z�]�b�k�l�j�Z�g�l 

�K�Z�g�d�l - �I�_�l�_�j�[�m�j�]�k�d�b�c �M�g�b�\�_�j�k�b�l�_�l �:�w�j�h�d�h�k�f�b�q�_�k�d�h�]�h �i�j�b�[�h�j�h�k�l�j�h�_�g�b�y 
 �K�Z�g�d�l - �I�_�l�_�j�[�m�j�]�� �J�h�k�k�b�y 

�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v: �D�m�j�[�Z�g�h�\ �<�� �=�� 
�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 
 �K�Z�g�d�l - �I�_�l�_�j�[�m�j�]�k�d�b�c �M�g�b�\�_�j�k�b�l�_�l �:�w�j�h�d�h�k�f�b�q�_�k�d�h�]�h �i�j�b�[�h�j�h�k�l�j�h�_�g�b�y 

 �K�Z�g�d�l - �I�_�l�_�j�[�m�j�]�� �J�h�k�k�b�y 
 

�J�:�A�J�:�;�H�L�D�: �G�?�Q�,�L�D�H�=�H �J�?�=�M�E�Y�L�H�J�: �I�J�H�>�H�E�V�G�H�=�H �D�:�G�:�E�: 
�E�?�L�:�L�?�E�V�G�H�=�H �:�I�I�:�J�:�L�:  

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

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

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

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

�I�j�b �m�i�j�Z�\�e�_�g�b�b �e�_�l�Z�l�_�e�v�g�u�f �Z�i�i�Z�j�Z�l�h�f �\�h�a�g�b�d�Z�x�l �i�j�h�[�e�_�f�u �b�a�f�_�g�_�g�b�y �_�]�h 
�i�Z�j�Z�f�_�l�j�h�\ �b �b�a�f�_�g�_�g�b�y �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u�� �q�l�h �l�j�_�[�m�_�l �i�_�j�_�g�Z�k�l�j�h�c�d�b �j�_�]�m�e�y�l�h�j�Z�� �q�l�h 
�f�h�`�g�h �k�^�_�e�Z�l�v �k �i�h�f�h�s�v�x �g�_�q�z�l�d�h�]�h �m�i�j�Z�\�e�_�g�b�y�� �H�k�g�h�\�g�Z�y �i�j�b�q�b�g�Z �k�e�h�`�g�h�k�l�b �\�g�_�^�j�_�g�b�y 
�g�_�q�z�l�d�h�c �k�b�k�l�_�f�u �m�i�j�Z�\�e�_�g�b�b �a�Z�d�e�x�q�Z�x�l�k�y �\ �l�h�f�� �q�l�h �h�g�b �g�_ �i�h�g�y�l�g�u �b�g�l�m�b�l�b�\�g�h �b 
�Z�w�j�h�d�h�k�f�b�q�_�k�d�Z�y �i�j�h�f�u�r�e�_�g�g�h�k�l�v�� �]�^�_ �[�_�a�h�i�Z�k�g�h�k�l�v �y�\�e�y�_�l�k�y �]�e�Z�\�g�u�f �i�j�b�h�j�b�l�_�l�h�f�� �g�_ 
�^�h�\�_�j�y�_�l �\ �^�h�k�l�Z�l�h�q�g�h�c �f�_�j�_ �^�e�y �j�_�Z�e�b�a�Z�p�b�b �\ �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�Z�o�� �G�Z �j�b�k�m�g�d�_ 1 
�i�h�d�Z�a�Z�g�u �j�_�a�m�e�v�l�Z�l�u �f�h�^�_�e�b�j�h�\�Z�g�b�y �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z�� �b�a �g�b�o �\�b�^�g�h�� �q�l�h �g�_�q�z�l�d�b�c 
�j�_�]�m�e�y�l�h�j �\�_�^�z�l �k�_�[�y �d�Z�d �d�e�Z�k�k�b�q�_�k�d�b�c ���^�_�l�_�j�f�b�g�b�j�h�\�Z�g�g�u�c���� 
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�J�b�k�m�g�h�d 1 – �J�_�s�m�e�v�l�Z�l�u �i�j�h�\�_�j�d�b �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z 

 
�F�h�^�_�e�b�j�h�\�Z�g�b�_ �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z �i�j�h�^�h�e�v�g�h�]�h �d�Z�g�Z�e�Z 
�>�e�y �j�Z�a�j�Z�[�h�l�d�b �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z �b�k�i�h�e�v�a�h�\�Z�e�k�y �i�Z�d�_�l Fuzzlylogic toolbox Matlab [2]. 

�G�Z �j�b�k�m�g�d�Z�o 2 �b 4 �i�j�_�^�k�l�Z�\�e�_�g�u �n�m�g�d�p�b�b �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �\�o�h�^�Z �b �\�u�o�h�^�Z �I  �b �> �d�Z�g�Z�e�h�\ 
�k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �< �l�Z�[�e�b�p�Z�o 1 �b 2 �i�h�d�Z�a�Z�g�u �i�j�Z�\�b�e�Z�� �j�_�]�m�e�b�j�m�x�s�b�_ �w�l�b �n�m�g�d�p�b�b�� �Z �g�Z 
�j�b�k�m�g�d�Z�o 3 �b 5 �i�j�_�^�k�l�Z�\�e�_�g�u �m�i�j�Z�\�e�y�x�s�b�_ �i�h�\�_�j�o�g�h�k�l�b �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z�� 

 

 
�J�b�k�m�g�h�d 2 – �N�m�g�d�p�b�b �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �\�o�h�^�Z �b �\�u�o�h�^�Z 

 
�L�Z�[�e�b�p�Z 1 – �G�_�q�z�l�d�b�_ �i�j�Z�\�b�e�Z �I  - �d�Z�g�Z�e�Z �j�_�]�m�e�y�l�h�j�Z 

�<�o�h�^ NB NM NS Z PS PM PB 
�<�u�o�h�^ P P P Z N N N 

 

 
�J�b�k�m�g�h�d 3 – �N�m�g�d�p�b�b �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �\�o�h�^�Z �b �\�u�o�h�^�Z 

 
�L�Z�[�e�b�p�Z 2 – �G�_�q�z�l�d�b�_ �i�j�Z�\�b�e�Z �> - �d�Z�g�Z�e�Z �j�_�]�m�e�y�l�h�j�Z 

�<�o�h�^ NB NM NS Z PS PM PB 
�<�u�o�h�^ P P P Z N N N 

 

 
�J�b�k�m�g�h�d 4 – �M�i�j�Z�\�e�y�x�s�Z�y �i�h�\�_�j�o�g�h�k�l�v 
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�J�b�k�m�g�h�d 5 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�u�k�h�l�u �k �g�_�q�z�l�d�b�f �b �e�b�g�_�c�g�u�f �m�i�j�Z�\�e�_�g�b�_�f 

 
�D�Z�d �\�b�^�g�h �b�a �j�b�k�m�g�d�Z 5 �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z �\ �k�b�k�l�_�f�_ �i�h�y�\�e�y�x�l�k�y 

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

 

 
�J�b�k�m�g�h�d 6 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�h�a�^�m�r�g�h�c �k�d�h�j�h�k�l�b 

�k �g�_�q�z�l�d�b�f �b �e�b�g�_�c�g�u�f �m�i�j�Z�\�e�_�g�b�_�f 
 

 �G�Z �j�b�k�m�g�d�_ 6 �\�b�^�g�h�� �q�l�h �i�j�b �f�h�^�_�e�b�j�h�\�Z�g�b�b �\ �j�_�`�b�f�_ �m�i�j�Z�\�e�_�g�b�y �\�h�a�^�m�r�g�h�c 
�k�d�h�j�h�k�l�v�x �b�k�i�h�e�v�a�h�\�Z�g�b�_ �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z �a�Z�f�_�l�g�h �m�e�m�q�r�b�e�h �j�Z�[�h�l�m �k�b�k�l�_�f�u�� 

 

 
�J�b�k�m�g�h�d 7 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�_�j�l�b�d�Z�e�v�g�h�c �k�d�h�j�h�k�l�b  

�k �g�_�q�z�l�d�b�f �b �e�b�g�_�c�g�u�f �m�i�j�Z�\�e�_�g�b�_�f 
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�J�b�k�m�g�h�d 8 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�u�k�h�l�u �k �g�_�q�z�l�d�b�f �b �e�b�g�_�c�g�u�f �m�i�j�Z�\�e�_�g�b�_�f 

 
�G�Z �j�b�k�m�g�d�_ 7 �i�h�d�Z�a�Z�g�h�� �q�l�h �\ �j�_�`�b�f�_ �b�a�f�_�g�_�g�b�y �w�r�_�e�h�g�Z �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b �g�_�q�z�l�d�h�]�h 

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

�A�Z�d�e�x�q�_�g�b�_ 
�< �o�h�^�_ �\�u�i�h�e�g�_�g�b�y �j�Z�[�h�l�u �[�u�e�b �i�h�e�m�q�_�g�u �g�_�q�z�l�d�b�_ �j�_�]�m�e�y�l�h�j�u �i�j�h�^�h�e�v�g�h�]�h �d�Z�g�Z�e�Z 

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

�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v: �D�m�j�[�Z�g�h�\ �<�� �=�� 
�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 

 �K�Z�g�d�l - �I�_�l�_�j�[�m�j�]�k�d�b�c �M�g�b�\�_�j�k�b�l�_�l �:�w�j�h�d�h�k�f�b�q�_�k�d�h�]�h �i�j�b�[�h�j�h�k�l�j�h�_�g�b�y 
 �K�Z�g�d�l - �I�_�l�_�j�[�m�j�]�� �J�h�k�k�b�y 

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

�E�?�L�:�L�?�E�V�G�H�=�H �:�I�I�:�J�:�L�:  
 

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

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

ANFIS 
�<�\�_�^�_�g�b�_  
�F�g�h�]�h�k�e�h�c�g�Z�y �g�_�c�j�h�k�_�l�v �y�\�e�y�_�l�k�y �m�g�b�\�_�j�k�Z�e�v�g�u�f �Z�i�i�j�h�d�k�b�f�Z�l�h�j�h�f �i�j�b 

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

�K�\�h�c�k�l�\�h �h�[�m�q�Z�_�f�h�k�l�b �i�h�a�\�h�e�y�_�l �i�j�b�f�_�g�y�l�v �g�_�c�j�h�k�_�l�b �^�e�y �j�_�r�_�g�b�y �f�g�h�`�_�k�l�\�Z 
�i�j�b�d�e�Z�^�g�u�o �a�Z�^�Z�q�� �\ �l�h�f �q�b�k�e�_ �a�Z�^�Z�q�b �m�i�j�Z�\�e�_�g�b�y �e�_�l�Z�l�_�e�v�g�u�f �Z�i�i�Z�j�Z�l�h�f�� �H�^�g�b�f �b�a 
�\�Z�j�b�Z�g�l�h�\ �i�j�_�^�k�l�Z�\�e�_�g�b�y �g�_�q�_�l�d�b�o �i�j�Z�\�b�e �y�\�e�y�_�l�k�y �Z�j�o�b�l�_�d�l�m�j�Z ANFIS (Adaptive Neuro - 
Fuzzy Inference System). 

�F�h�^�_�e�b�j�h�\�Z�g�b�_ �g�_�c�j�h�k�_�l�\�h�]�h �j�_�]�m�e�y�l�h�j�Z �i�j�h� �̂h�e�v�g�h�]�h �d�Z�g�Z�e�Z 
�>�e�y �j�Z�a�j�Z�[�h�l�d�b �g�_�q�z�l�d�h�]�h �j�_�]�m�e�y�l�h�j�Z �b�k�i�h�e�v�a�h�\�Z�e�k�y �i�Z�d�_�l Neuro - Fuzzy Designer [2]. �G�Z 

�j�b�k�m�g�d�Z�o 1 �b 2 �i�j�_�^�k�l�Z�\�e�_�g�u �l�j�_�g�b�j�h�\�h�q�g�u�_ �^�Z�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u �j�Z�[�h�l�u �g�_�c�j�h�k�_�l�b �b �_�z 
�k�l�j�m�d�l�m�j�Z �\�u�o�h�^�Z �I  �b �> �d�Z�g�Z�e�h�\ �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �< �l�Z�[�e�b�p�Z�o 1 �b 2 �i�h�d�Z�a�Z�g�u �i�j�Z�\�b�e�Z�� 
�j�_�]�m�e�b�j�m�x�s�b�_ �w�l�b �n�m�g�d�p�b�b�� 

 

  
�J�b�k�m�g�h�d 1 – �N�m�g�d�p�b�b �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �\�o�h�^�Z �b �\�u�o�h�^�Z 

 
�L�Z�[�e�b�p�Z 1 – �G�_�q�z�l�d�b�_ �i�j�Z�\�b�e�Z �I  - �d�Z�g�Z�e�Z �j�_�]�m�e�y�l�h�j�Z 

�<�o�h�^ NB NM NS Z PS PM PB 
�<�u�o�h�^ P P P Z N N N 

 

 
�J�b�k�m�g�h�d 2 – �N�m�g�d�p�b�b �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �\�o�h�^�Z �b �\�u�o�h�^�Z 

 
�L�Z�[�e�b�p�Z 2 – �G�_�q�z�l�d�b�_ �i�j�Z�\�b�e�Z �> - �d�Z�g�Z�e�Z �j�_�]�m�e�y�l�h�j�Z 

�<�o�h�^ NB NM NS Z PS PM PB 
�<�u�o�h�^ P P P Z N N N 
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�J�b�k�m�g�h�d 3 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�u�k�h�l�u �k �g�_�q�z�l�d�b�f �b �g�_�c�j�h�k�_�l�_�\�u�f �m�i�j�Z�\�e�_�g�b�_�f 

 
�D�Z�d �\�b�^�g�h �b�a �j�b�k�m�g�d�Z 3, �q�l�h �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b ANFIS �j�_�]�m�e�y�l�h�j�Z �\ �k�b�k�l�_�f�_ 

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

 

 
�J�b�k�m�g�h�d 4 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�h�a�^�m�r�g�h�c �k�d�h�j�h�k�l�b  

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

 �G�Z �j�b�k�m�g�d�_ 4 �\�b�^�g�h�� �q�l�h �i�j�b �f�h�^�_�e�b�j�h�\�Z�g�b�b �\ �j�_�`�b�f�_ �m�i�j�Z�\�e�_�g�b�y �\�h�a�^�m�r�g�h�c 
�k�d�h�j�h�k�l�v�x �b�k�i�h�e�v�a�h�\�Z�g�b�_ ANFIS �j�_�]�m�e�y�l�h�j�Z �g�_�k�d�h�e�v�d�h �k�]�e�Z�^�b�e�h �j�Z�[�h�l�m �k�b�k�l�_�f�u�� 

 

 
�J�b�k�m�g�h�d 5 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�_�j�l�b�d�Z�e�v�g�h�c �k�d�h�j�h�k�l�b 

 �k �g�_�q�z�l�d�b�f �b �g�_�c�j�h�k�_�l�_�\�u�f �m�i�j�Z�\�e�_�g�b�_�f 
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�J�b�k�m�g�h�d 6 – �=�j�Z�n�b�d �b�a�f�_�g�_�g�b�y �\�u�k�h�l�u �k �g�_�q�z�l�d�b�f �b �g�_�c�j�h�k�_�l�_�\�u�f �m�i�j�Z�\�e�_�g�b�_�f 

 
�G�Z �j�b�k�m�g�d�_ 5 �i�h�d�Z�a�Z�g�h�� �q�l�h �\ �j�_�`�b�f�_ �b�a�f�_�g�_�g�b�y �w�r�_�e�h�g�Z �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b ANFIS 

�m�i�j�Z�\�e�_�g�b�y �i�h�y�\�e�y�x�l�k�y �g�_�a�g�Z�q�b�l�_�e�v�g�u�_ �d�h�e�_�[�Z�g�b�y�� �h�^�g�Z�d�h�� �d�Z�d �\�b�^�g�h �g�Z �j�b�k�m�g�d�_ 6 �i�j�b 
�b�k�i�h�e�v�a�h�\�Z�g�b�b �^�Z�g�g�h�]�h �j�_�]�m�e�y�l�h�j�Z �r�m�f �a�g�Z�q�b�l�_�e�v�g�h �i�h�^�Z�\�e�y�_�l�k�y�� 

�A�Z�d�e�x�q�_�g�b�_ 
�< �o�h�^�_ �\�u�i�h�e�g�_�g�b�y �j�Z�[�h�l�u �[�u�e�b �i�h�e�m�q�_�g�u �g�_�c�j�h�k�_�l�_�\�u�_ (ANFIS) �j�_�]�m�e�y�l�h�j�u 

�i�j�h�^�h�e�v�g�h�]�h �d�Z�g�Z�e�Z �e�_�l�Z�l�_�e�v�g�h�]�h �Z�i�i�Z�j�Z�l�Z �^�e�y �j�_�`�b�f�h�\ �m�i�j�Z�\�e�_�g�b�y �\�u�k�h�l�h�c�� �\�h�a�^�m�r�g�h�c 
�k�d�h�j�h�k�l�v�x �b �j�_�`�b�f�h�f �b�a�f�_�g�_�g�b�y �w�r�_�e�h�g�Z�� �I�h�k�l�j�h�_�g�u �]�j�Z�n�b�d�b �\�u�k�h�l�u�� �\�_�j�l�b�d�Z�e�v�g�h�c 
�k�d�h�j�h�k�l�b �b �\�h�a�^�m�r�g�h�c �k�d�h�j�h�k�l�b�� �b�a �g�b�o �\�b�^�g�h�� �q�l�h �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b ANFIS �j�_�]�m�e�y�l�h�j�Z 
�m�f�_�g�v�r�Z�_�l�k�y �k�l�Z�l�b�q�_�k�d�Z�y �h�r�b�[�d�Z�� �i�h�]�e�h�s�Z�_�l�k�y �r�m�f��  
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1. �G�_�q�z�l�d�b�_ �j�_�]�m�e�y�l�h�j�u�� �m�q�_�[�� �i�h�k�h�[�b�_ / �F�� �<�� �;�m�j�Z�d�h�\�� – �K�I�[���� �=�M�:�I�� 2010 
2. Neuro - Fuzzy Designer // URL: https: // www.mathworks.com / help / fuzzy / 

neurofuzzydesigner - app.html 
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�f�Z�]�b�k�l�j�Z�g�l�� 2 �d�m�j�k 

 �K�=�:�M �b�f�� �G�� �B�� �<�Z�\�b�e�h�\�Z 
�]�� �K�Z�j�Z�l�h�\�� �J�h�k�k�b�y 

 
�B�>�?�G�L�B�N�B�D�:�P�B�Y �H�I�:�K�G�H�K�L�?�C��  

�K�<�Y�A�:�G�G�U�O �K �;�?�A�H�I�:�K�G�H�K�L�V�X �O�E�?�;�H�;�M�E�H�Q�G�U�O �B�A�>�?�E�B�C 
 
�:�g�g�h�l�Z�p�b�y 
�<�_�^�y �^�_�y�l�_�e�v�g�h�k�l�v �i�h �i�j�h�b�a�\�h�^�k�l�\�m �i�j�h�^�m�d�l�h�\ �i�b�l�Z�g�b�y�� �h�j�]�Z�g�b�a�Z�p�b�y �[�_�j�_�l �g�Z �k�_�[�y 

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

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

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

�i�h�d�Z�a�Z�l�_�e�_�f �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�b �e�x�[�h�]�h �i�j�_�^�i�j�b�y�l�b�y�� �K�h�\�j�_�f�_�g�g�Z�y �d�h�g�p�_�i�p�b�y 
�m�i�j�Z�\�e�_�g�b�y �d�Z�q�_�k�l�\�h�f �i�b�s�_�\�h�c �i�j�h�^�m�d�p�b�b �b�k�o�h�^�b�l �b�a �l�h�]�h �i�h�e�h�`�_�g�b�y�� �q�l�h �d�h�g�l�j�h�e�v 
�d�Z�q�_�k�l�\�Z �b �[�_�a�h�i�Z�k�g�h�k�l�b �g�_�h�[�o�h�^�b�f�h �h�k�m�s�_�k�l�\�e�y�l�v �\ �o�h�^�_ �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h �i�j�h�p�_�k�k�Z�� �Z 
�g�_ �i�h �_�]�h �h�d�h�g�q�Z�g�b�x�� �>�Z�g�g�h�c �d�h�g�p�_�i�p�b�b �\ �i�h�e�g�h�c �f�_�j�_ �h�l�\�_�q�Z�_�l �k�b�k�l�_�f�Z �O�:�K�K�I (HACCP 
– Hazard analysis and critical control points – �Z�g�Z�e�b�a �j�b�k�d�h�\ �b �d�j�b�l�b�q�_�k�d�b�o �d�h�g�l�j�h�e�v�g�u�o 
�l�h�q�_�d���� �h�k�g�h�\�Z�g�g�Z�y �g�Z �i�j�b�g�p�b�i�Z�o �h�[�y�a�Z�l�_�e�v�g�h�]�h �h�[�_�k�i�_�q�_�g�b�y �[�_�a�h�i�Z�k�g�h�k�l�b �^�e�y 
�i�j�_�^�i�j�b�y�l�b�c �i�b�s�_�\�h�c �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �\ �q�Z�k�l�g�h�k�l�b �o�e�_�[�h�i�_�d�Z�j�g�h�c �h�l�j�Z�k�e�b��  

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

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

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

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

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

2) �O�b�f�b�d�Z�l�u�� �^�h�[�Z�\�e�y�_�f�u�_ �\ �o�e�_�[�h�[�m�e�h�q�g�u�_ �b�a�^�_�e�b�y �g�Z�f�_�j�_�g�g�h�� �D �g�b�f �h�l�g�h�k�y�l�k�y 
�i�b�s�_�\�u�_ �^�h�[�Z�\�d�b�� �Z�j�h�f�Z�l�b�a�Z�l�h�j�u�� �d�h�g�k�_�j�\�Z�g�l�u �b �i�j�h�q�_�_�� 

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

�H�k�g�h�\�g�u�_ �f�_�j�h�i�j�b�y�l�b�y�� �d�h�l�h�j�u�_ �i�h�a�\�h�e�y�l �f�b�g�b�f�b�a�b�j�h�\�Z�l�v �h�i�Z�k�g�h�k�l�b�� 
1) �L�s�Z�l�_�e�v�g�Z�y �i�j�h�\�_�j�d�Z �k�u�j�v�y �i�j�b �\�o�h�^�g�h�f �d�h�g�l�j�h�e�_�� 
2) �I�h�k�l�h�y�g�g�u�c �d�h�g�l�j�h�e�v �l�_�f�i�_�j�Z�l�m�j�u �b �\�e�Z�`�g�h�k�l�b �i�j�b �o�j�Z�g�_�g�b�b �k�u�j�v�y �b �m�i�Z�d�h�\�d�_ 

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

�o�e�_�[�h�[�m�e�h�q�g�u�o �b�a�^�_�e�b�c�� 
4) �K�\�h�_�\�j�_�f�_�g�g�h�_ �i�j�h�\�_�^�_�g�b�_ �^�_�a�b�g�k�_�d�p�b�b �b �^�_�a�b�g�n�_�d�p�b�b �h�[�h�j�m�^�h�\�Z�g�b�y�� �i�j�b �i�h�f�h�s�b 

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

�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u�� 
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�K�H�E�G�?�Q�G�H - �<�?�L�J�H�<�H�C �M�K�L�:�G�H�<�D�B  
 
�:�g�g�h�l�Z�p�b�y 
�J�Z�k�k�f�h�l�j�_�g�u �d�h�g�k�l�j�m�d�p�b�b �\�b�o�j�_�\�u�o �\�_�l�j�h�w�g�_�j�]�_�l�b�q�_�k�d�b�o �b �k�h�e�g�_�q�g�h - �\�_�l�j�h�\�u�o 

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�<�b�o�j�_�\�Z�y �w�g�_�j�]�_�l�b�d�Z�� �\�b�o�j�_�\�Z�y �l�j�m�[�� �\�b�o�j�_�\�Z�y �\�_�l�j�h�w�g�_�j�]�h�m�k�l�Z�g�h�\�d�Z�� �k�h�e�g�_�q�g�h - 

�\�b�o�j�_�\�Z�y �w�g�_�j�]�h�m�k�l�Z�g�h�\�d�Z�� �w�g�_�j�]�h�w�n�n�_�d�l�b�\�g�h�k�l�v  
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 �H�]�j�Z�g�b�q�_�g�g�h�k�l�v �l�j�Z�^�b�p�b�h�g�g�u�o �l�h�i�e�b�\�g�h - �w�g�_�j�]�_�l�b�q�_�k�d�b�o �j�_�k�m�j�k�h�\ ���L�W�J�� �b 
�a�Z�]�j�y�a�g�_�g�b�_ �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �\�u�[�j�h�k�Z�f�b �a�Z�]�j�y�a�g�y�x�s�b�o �\�_�s�_�k�l�\ �^�_�e�Z�_�l �\�_�k�v�f�Z 
�Z�d�l�m�Z�e�v�g�u�f �\�h �f�g�h�]�b�o �k�l�j�Z�g�Z�o �f�b�j�Z �i�j�b�f�_�g�_�g�b�_ �\�h�a�h�[�g�h�\�e�y�_�f�u�o �b�k�l�h�q�g�b�d�h�\ �w�g�_�j�]�b�b 
���<�B�W�� - �\�_�l�j�h�\�h�c�� �k�h�e�g�_�q�g�h�c �b �^�j�m�]�b�o�� �< �i�h�k�e�_�^�g�b�_ �]�h�^�u �k�l�Z�e�Z �^�h�k�l�Z�l�h�q�g�h �Z�d�l�b�\�g�h 
�j�Z�a�\�b�\�Z�l�v�k�y �\�b�o�j�_�\�Z�y �w�g�_�j�]�_�l�b�d�Z�� �H�^�g�b�f �b�a �i�j�Z�d�l�b�q�_�k�d�b�o �i�j�b�f�_�g�_�g�b�c �\�_�l�j�h�\�h�c �w�g�_�j�]�_�l�b�d�b 
�y�\�e�y�_�l�k�y �k�h�a�^�Z�g�b�_ �b �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_ �j�Z�a�e�b�q�g�h�]�h �j�h�^�Z �\�b�o�j�_�\�u�o �\�_�l�j�h�w�g�_�j�]�_�l�b�q�_�k�d�b�o 
�m�k�l�Z�g�h�\�h�d ���<�<�W�M�� [1 - 6].  

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

 �J�Z�k�k�f�h�l�j�b�f �g�_�d�h�l�h�j�u�_ �b�a �b�a�\�_�k�l�g�u�o �d�h�g�k�l�j�m�d�p�b�c �<�<�W�M�� �L�Z�d�� �g�Z�i�j�b�f�_�j�� �\ 
�h�]�j�Z�g�b�q�_�g�g�h�c �\�b�o�j�_�\�h�c �k�b�k�l�_�f�_�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c �n�b�j�f�h�c Gumman Aerospace Corporation [3], 
�^�e�y �]�_�g�_�j�b�j�h�\�Z�g�b�y �\�b�o�j�_�c �b�k�i�h�e�v�a�m�_�l�k�y �k�o�h�^�y�s�_�]�h�k�y �d�\�_�j�o�m �[�Z�r�g�y�� �m�k�l�Z�g�h�\�e�_�g�g�Z�y �g�Z�^ 
�]�h�j�b�a�h�g�l�Z�e�v�g�h �h�k�_�\�u�f�b �\�_�l�j�h�d�h�e�_�k�Z�f�b �\ �d�h�e�v�p�Z�o�� �i�h�d�Z�a�Z�g�g�Z�y �g�Z �j�b�k�� 1. 

 

 
�J�b�k. 1. �<�<�W�M �n�b�j�f�u Gumman Aerospace Corporation 

 
 �>�e�y �l�b�i�h�\�u�o �k�b�k�l�_�f �^�b�Z�f�_�l�j �[�Z�r�g�b �f�h� �̀_�l �[�u�l�v �\ 3 �j�Z�a�Z �[�h�e�v�r�_ �^�b�Z�f�_�l�j�Z �\�_�l�j�h�d�h�e�_�k�Z�� 

�Z �\�u�k�h�l�Z �[�Z�r�g�b – �\ 3 �j�Z�a�Z �i�j�_�\�u�r�Z�l�v �_�_ �^�b�Z�f�_�l�j �b�e�b �[�u�l�v �\ 9 �j�Z�a �[�h�e�v�r�_ �^�b�Z�f�_�l�j�Z 
�\�_�l�j�h�d�h�e�_�k�Z�� �>�e�y �l�Z�d�b�o �[�Z�r�_�g �k�d�h�j�h�k�l�v V0 �b �^�Z�\�e�_�g�b�_ �J0 �i�h�l�h�d�Z �g�Z �\�o�h�^�_ �f�h�]�m�l �[�u�l�v 
�[�h�e�v�r�_ �k�d�h�j�h�k�l�b �b �^�Z�\�e�_�g�b�y �\�_�l�j�h�\�h�]�h �i�h�l�h�d�Z (V�\, �J�\). �W�l�h �a�Z�\�b�k�b�l �h�l �l�h�]�h�� �g�Z�k�d�h�e�v�d�h 
�w�n�n�_�d�l�b�\�g�h �i�j�_�h�[�j�Z�a�m�_�l�k�y �i�h�l�h�d �\ �[�Z�r�g�_�� �<�g�m�l�j�b �[�Z�r�g�b �^�Z�\�e�_�g�b�_ �b �k�d�h�j�h�k�l�v �i�h�l�h�d�Z�� 
�a�Z�d�j�m�q�b�\�Z�_�f�h�]�h �\�[�e�b�a�b �_�_ �k�l�_�g�h�d�� �i�j�b�f�_�j�g�h �l�Z�d�b�_ �`�_�� �d�Z�d �b �g�Z �\�o�h�^�_�� 

 �F�Z�d�k�b�f�Z�e�v�g�u�c �l�_�h�j�_�l�b�q�_�k�d�b�c �D�I�> �h�[�u�q�g�u�o �\�_�l�j�h�^�\�b�]�Z�l�_�e�_�c �k �]�h�j�b�a�h�g�l�Z�e�v�g�u�f 
�j�Z�k�i�h�e�h�`�_�g�b�_�f �h�k�b �\�j�Z�s�_�g�b�y �\�b�g�l�h�\ – 0,593, �Z �i�j�Z�d�l�b�q�_�k�d�b �g�_ �[�h�e�_�_ 0,45 [7]. �I�j�b �w�l�h�f 
�h�l�g�h�r�_�g�b�_ �\�u�j�Z�[�Z�l�u�\�Z�_�f�h�c �w�g�_�j�]�b�b �d �i�e�h�s�Z�^�b �\�b�g�l�Z �i�j�b �k�d�h�j�h�k�l�b �\�_�l�j�Z 13 �f / �k 
�h�p�_�g�b�\�Z�_�l�k�y �i�j�b�[�e�b�a�b�l�_�e�v�g�h �\ 430 �<�l / �f2. �D�I�> �\�b�o�j�_�\�h�c �[�Z�r�g�b �[�m�^�_�l �\�u�r�_�� �b �i�j�b �l�h�c �`�_ 
�k�d�h�j�h�k�l�b �\�_�l�j�Z �m�^�_�e�v�g�Z�y �\�u�j�Z�[�Z�l�u�\�Z�_�f�Z�y �w�g�_�j�]�b�y �k�h�k�l�Z�\�b�l 10,8 �d�<�l / �f2.  

 �H�l�g�h�k�b�l�_�e�v�g�Z�y �k�l�h�b�f�h�k�l�v �i�h�k�l�j�h�c�d�b �<�<�W�M�� �\�u�j�Z�[�Z�l�u�\�Z�x�s�_�]�h �h�l 1 �^�h 100 �F�<�l 
�w�e�_�d�l�j�h�w�g�_�j�]�b�b�� �f�h� �̀_�l �k�h�k�l�Z�\�b�l�v 65–500 $ / �d�<�l�� �W�l�h �k�j�Z�\�g�b�f�h �k�h �k�l�h�b�f�h�k�l�v�x �i�h�k�l�j�h�c�d�b 
�w�e�_�d�l�j�h�k�l�Z�g�p�b�c�� �j�Z�[�h�l�Z�x�s�b�o �g�Z �h�[�u�q�g�h�f �l�h�i�e�b�\�_ (300 $ / �d�<�l�� [3, 4]. 

 �J�Z�a�g�h�\�b�^�g�h�k�l�v�x �<�<�W�M �f�h�`�g�h �k�q�b�l�Z�l�v �k�h�e�g�_�q�g�h - �\�_�l�j�h�\�m�x �w�g�_�j�]�h�m�k�l�Z�g�h�\�d�m �l�b�i�Z 
�©�L�h�j�g�Z�^�h�ª [6], �\ �d�h�l�h�j�h�c �\ �h�l�e�b�q�b�_ �h�l �<�<�W�M �^�h�i�h�e�g�b�l�_�e�v�g�h �b�k�i�h�e�v�a�m�_�l�k�y �k�h�e�g�_�q�g�Z�y 
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�w�g�_�j�]�b�y�� �< �R�_�e�_�d�k�d�h�f �k�h�e�g�_�q�g�h - �\�_�l�j�h�\�h�f �©�d�h�j�b�^�h�j�_�ª �:�e�f�Z�l�b�g�k�d�h�c �h�[�e�Z�k�l�b 
�k�i�j�h�_�d�l�b�j�h�\�Z�g�Z�� �b�a�]�h�l�h�\�e�_�g�Z �b �b�k�i�u�l�u�\�Z�_�l�k�y �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y �w�e�_�d�l�j�h�k�l�Z�g�p�b�y �©�L�h�j�g�Z�^�h 
- ���K�ª �f�h�s�g�h�k�l�v�x �^�h 10 �d�<�l�� �H�[�s�b�c �\�b� ̂�i�j�b�\�_�^�_�g �g�Z �j�b�k�� 2. 

 

 
�J�b�k�� 2. �W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y �w�e�_�d�l�j�h�k�l�Z�g�p�b�y �©�L�h�j�g�Z�^�h - ���K�ª 

�\ �R�_�e�_�d�k�d�h�f �\�_�l�j�h�\�h�f �d�h�j�b�^�h�j�_ ���D�Z�a�Z�o�k�l�Z�g�� 
 

 �I�j�b �_�_ �b�k�i�u�l�Z�g�b�y�o �a�b�f�h�c 2014 �]���� �d�Z�d �h�l�f�_�q�Z�_�l�k�y �\ �j�Z�[�h�l�_ [6], �i�j�b �k�m�l�h�q�g�u�o �_�f�d�h�k�l�y�o 
�l�_�i�e�h�Z�d�d�m�f�m�e�y�l�h�j�Z 150 �d�<�l���q�� �w�e�_�d�l�j�h�Z�d�d�m�f�m�e�y�l�h�j�Z 62 �d�<�l���q�� �]�h�^�h�\�Z�y �\�u�j�Z�[�h�l�d�Z 
�w�e�_�d�l�j�h�w�g�_�j�]�b�b �k�h�k�l�Z�\�b�e�Z �^�h 50 �F�<�l���q�� 

 �G�Z �h�k�g�h�\�_ �j�Z�k�k�f�h�l�j�_�g�g�u�o �<�<�W�M �b �K�<�M �©�L�h�j�g�Z�^�h�ª �j�Z�a�j�Z�[�h�l�Z�g�Z �d�h�g�k�l�j�m�d�p�b�y 
�d�h�g�\�_�d�l�b�\�g�h - �\�b�o�j�_�\�h�c �k�h�e�g�_�q�g�h - �\�_�l�j�h�\�h�c �w�g�_�j�]�h�m�k�l�Z�g�h�\�d�b �D�<�K�<�W�M�� �P�_�e�_�k�h�h�[�j�Z�a�g�h 
�b�a�f�_�g�b�l�v �d�h�g�k�l�j�m�d�p�b�x ���\�b�o�j�_�\�h�c �l�j�m�[�u���� �k�^�_�e�Z�\ �_�_ �p�b�e�b�g�^�j�b�q�_�k�d�h�c �b �a�Z�f�_�g�b�l�v 
�^�\�m�o�e�h�i�Z�k�l�g�h�_ �d�h�e�_�k�h �i�j�h�i�_�e�e�_�j�g�h�]�h �l�b�i�Z �\ �K�<�<�W�M �©�L�h�j�g�Z�^�h�ª �g�Z �m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�g�u�c 
�d�h�f�[�b�g�b�j�h�\�Z�g�g�u�c �j�h�l�h�j �G - �>�Z�j�v�_ �b �K�Z�\�h�g�b�m�k�Z ���D�J�>�K�� [8]. �D�j�h�f�_ �l�h�]�h�� �g�_�h�[�o�h�^�b�f�h 
�m�\�_�e�b�q�b�l�v �m�]�h�e �f�_�`�^�m �i�h�\�_�j�o�g�h�k�l�v�x �a�_�f�e�b �b �h�[�j�Z�a�m�x�s�_�c �d�h�g�b�q�_�k�d�h�]�h �k�h�e�g�_�q�g�h�]�h 
�d�h�e�e�_�d�l�h�j�Z�� �q�l�h �i�h�a�\�h�e�b�l �[�h�e�_�_ �w�n�n�_�d�l�b�\�g�h �b�k�i�h�e�v�a�h�\�Z�l�v �k�h�e�g�_�q�g�m�x �w�g�_�j�]�b�x �^�e�y 
�i�h�^�h�]�j�_�\�Z �\�h�a�^�m�r�g�h�]�h �i�h�l�h�d�Z�� �i�h�k�l�m�i�Z�x�s�_�]�h �\ �\�b�o�j�_�\�m�x �l�j�m�[�m�� 

 �D�h�g�k�l�j�m�d�p�b�y �i�j�_�^�e�Z�]�Z�_�f�h�c �D�<�K�<�W�M �k �p�b�e�b�g�^�j�b�q�_�k�d�h�c �\�b�o�j�_�\�h�c �l�j�m�[�h�c�� �D�J�>�K �b 
�K�<�I�M �k�o�_�f�Z�l�b�q�g�h �i�h�d�Z�a�Z�g�Z �g�Z �j�b�k 3.  

 

 
�J�b�k�� 3. �<�Z�j�b�Z�g�l �d�h�g�k�l�j�m�d�p�b�b �D�<�K�<�W�M �k �D�J�>�K �b �K�<�I�M�� 

1 – �\�b�o�j�_�\�Z�y �l�j�m�[�Z�� 2 - �D�J�>�K�� 3 – �f�m�e�v�l�b�i�e�b�d�Z�l�h�j�� 4 – �w�e�_�d�l�j�h�]�_�g�_�j�Z�l�h�j�� 
5 – �h�d�g�Z�� 6 – �g�Z�i�j�Z�\�e�y�x�s�b�_ �e�h�i�Z�l�d�b�� 7 – �d�h�g�n�m�a�h�j�� 8 – �K�<�I�M�� 9 – �k�l�h�c�d�b �K�<�I�M 
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 �D�Z�d �\�b�^�g�h �b �j�b�k�� 3 �p�b�e�b�g�^�j�b�q�_�k�d�Z�y �\�b�o�j�_�\�Z�y �l�j�m�[�Z 1 �f�h�g�l�b�j�m�_�g�k�y �g�Z �d�h�g�n�m�a�h�j�_ 7 �\ 
�n�h�j�f�_ �m�k�_�q�_�g�g�h�]�h �d�h�g�m�k�Z�� �g�b�`�_ �d�h�l�h�j�h�]�h �b�f�_�_�l�k�y �h�k�l�_�d�e�_�g�b�_ 8 �k�h�e�g�_�q�g�h�c 
�\�h�a�^�m�o�h�i�h�^�h�]�j�_�\�Z�l�_�e�v�g�h�c �m�k�l�Z�g�h�\�d�b ���K�<�I�M���� �j�Z�a�f�_�s�Z�x�s�_�_�k�y �g�Z �k�l�h�c�d�Z�o�� �<�g�m�l�j�b �\�_�j�o�g�_�c 
�q�Z�k�l�b �\�b�o�j�_�\�h�c �l�j�m�[�u 8 �j�Z�k�i�h�e�Z�]�Z�_�l�k�y �D�J�>�K 2, �\�Z�e �d�h�l�h�j�h�]�h �q�_�j�_�a �f�m�e�v�l�b�i�e�b�d�Z�l�h�j 3 
�k�h�_�^�b�g�y�_�l�k�y �k �w�e�_�d�l�j�h�]�_�g�_�j�Z�l�h�j�h�f 4. �< �g�b�`�g�_�c �q�Z�k�l�b �p�b�e�b�g�^�j�b�q�_�k�d�h�c �\�b�o�j�_�\�h�c �l�j�m�[�u 1 �i�h 
�_�_ �i�_�j�b�f�_�l�j�m �j�Z�k�i�h�e�Z�]�Z�x�l�k�y �i�j�y�f�h�m�]�h�e�v�g�u�_ �h�d�g�Z �k �g�Z�i�j�Z�\�e�y�x�s�b�f�b �e�h�i�Z�l�d�Z�f�b 6. 

 �I�h�l�h�d �\�h�a�^�m�o�Z�� �i�j�h�g�b�d�Z�y �i�h� ̂ �h�k�l�_�d�e�_�g�b�_ 8 �K�<�I�M �b �g�Z�]�j�_�\�Z�y�k�v�� �i�h�^�g�b�f�Z�_�l�k�y �q�_�j�_�a 
�d�h�g�n�m�a�h�j 7 �\ �\�b�o�j�_�\�m�x �l�j�m�[�m 1. �<�_�l�j�h�\�h�c �i�h�l�h�d�� �^�m�x�s�b�c �k �e�x�[�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y �i�j�h�o�h�^�y 
�q�_�j�_�a �h�d�g�Z 5 �b �d�Z�k�Z�y�k�v �g�Z�i�j�Z�\�e�y�x�s�b�o �e�h�i�Z�l�h�d 6 �a�Z�d�j�m�q�b�\�Z�_�l�k�y �k �k�f�_�r�b�\�Z�_�l�k�y �k 
�\�h�k�o�h�^�y�s�b�f �i�h�l�h�d�Z�f �g�Z�]�j�_�l�u�f �\ �K�<�I�M�� �I�j�b �w�l�h�f�� �d�Z�d �h�l�f�_�q�Z�_�l�k�y �\ �j�Z�[�h�l�_ [6] �i�j�h�b�k�o�h�^�b�l 
�k�m�s�_�k�l�\�_�g�g�h�_ �i�h�\�u�r�_�g�b�b �d�b�g�_�l�b�q�_�k�d�h�c �w�g�_�j�]�b�b �\�b�o�j�y ���l�h�j�g�Z�^�h�� �g�Z �k�q�_�l �i�j�_�\�j�Z�s�_�g�b�y 
�q�Z�k�l�b �\�g�m�l�j�_�g�g�_�c �w�g�_�j�]�b�b �Z�l�f�h�k�n�_�j�u �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �\ �^�h�i�h�e�g�b�l�_�e�v�g�m�x �d�b�g�_�l�b�q�_�k�d�m�x 
�w�g�_�j�]�b�x �\�b�o�j�y�� 

 �< �D�J�>�K �k�h�\�f�_�s�Z�x�l�k�y �^�h�k�l�h�b�g�k�l�\�Z �j�h�l�h�j�h�\ �G - �>�Z�j�v�_ �b �K�Z�\�h�g�b�m�k�Z�� �H�g �[�m�^�_�l 
�[�u�k�l�j�h�o�h�^�g�u�f �a�Z �k�q�_�l �j�h�l�h�j�Z �G - �>�Z�j�v�_ �b �k�Z�f�h�a�Z�i�m�k�d�Z�l�v�k�y �a�Z �k�q�_�l �j�h�l�h�j�Z �K�Z�\�h�g�b�m�k�Z [7, 8]. 
�<�h�a�f�h�`�g�h �b�k�i�h�e�v�a�h�\�Z�g�b�_ �f�g�h�`�_�k�l�\�Z �\�Z�j�b�Z�g�l�h�\ �j�Z�k�i�h�e�h�`�_�g�b�y �j�h�l�h�j�h�\ �G - �>�Z�j�v�_ �b 
�K�Z�\�h�g�b�m�k�Z �\ �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�f �j�h�l�h�j�_ �G - �>�Z�j�v�_ �b �K�Z�\�h�g�b�m�k�Z ���D�J�>�K���� �h�^�g�b�f �b�a �d�h�l�h�j�u�o 
�f�h�`�_�l �[�u�l�v �l�j�_�o�e�h�i�Z�k�l�g�h�c �j�h�l�h�j �G - �>�Z�j�v�_ �b �^�\�m�o�e�h�i�Z�k�l�g�h�c �h�^�g�h�k�l�m�i�_�g�q�Z�l�u�c �j�h�l�h�j 
�K�Z�\�h�g�b�m�k�Z�� �\�h�a�f�h� �̀g�h �l�Z�d�`�_ �j�Z�k�i�h�e�h�`�_�g�b�_ 2 - 3 �D�J�>�K �\ �\�b�o�j�_�\�h�c �l�j�m�[�_ �g�Z �j�Z�a�e�b�q�g�h�c 
�\�u�k�h�l�_��  

 �< �j�Z�k�k�f�h�l�j�_�g�g�u�o �j�Z�g�_�_ �d�h�g�k�l�j�m�d�p�b�b �<�<�W�M �b �K�<�<�W�M �©�L�h�j�g�Z�^�h�ª �\ �d�h�l�h�j�u�o 
�b�k�i�h�e�v�a�h�\�Z�e�b�k�v �j�Z�[�h�q�b�_ �d�h�e�_�k�Z �i�j�h�i�_�e�e�_�j�g�h�]�h �l�b�i�Z�� �d�Z�d �\ �l�b�i�h�\�u�o �]�h�j�b�a�h�g�l�Z�e�v�g�h �h�k�_�\�u�o 
�\�_�l�j�h�w�g�_�j�]�h�m�k�l�Z�g�h�\�d�Z�o�� �H�^�g�Z�d�h�� �l�Z�d�b�_ �\�_�l�j�h�d�h�e�_�k�Z �h�[�e�Z�^�Z�x�l �D�I�> �g�_ �[�h�e�_�_ 0,45 . �I�h�w�l�h�f�m 
�^�e�y �i�h�\�u�r�_�g�b�y �w�g�_�j�]�_�l�b�q�_�k�d�h�c �\ �D�<�K�<�W�M �b�k�i�h�e�v�a�m�_�l�k�y �D�J�>�K �b�f�_�x�s�b�c �D�I�> �^�h 0,70 [8]. 
�I�h�q�l�b �]�h�j�b�a�h�g�l�Z�e�v�g�h�_ �d�j�m�]�h�\�h�_ �^�\�b� �̀_�g�b�_ �\�h�a�^�m�r�g�h�]�h �i�h�l�h�d�Z �\ �\�b�o�j�_ �h�[�m�k�e�h�\�e�_�g�h 
�g�_�[�h�e�v�r�b�f �m�]�e�h�f �i�h�^�t�_�f�Z 3 - 5 � ̂�b �w�n�n�_�d�l�b�\�g�h �\�h�a�^�_�c�k�l�\�m�_�l �g�Z �D�J�>�K��  

 �L�Z�d�b�f �h�[�j�Z�a�h�f�� �i�j�_�^�e�Z�]�Z�_�f�Z�y �d�h�g�k�l�j�m�d�p�b�y �D�<�K�<�W�M �[�m�^�_�l �b�f�_�l�v �i�j�_�b�f�m�s�_�k�l�\�Z �i�_�j�_�^ 
�<�<�W�M �b �K�<�<�W�M �©�L�h�j�g�Z�^�h�ª �a�Z �k�q�_�l �i�j�b�f�_�g�_�g�b�y �i�h�\�u�r�_�g�b�y �w�g�_�j�]�_�l�b�q�_�k�d�h�c �\ �D�<�K�<�W�M 
�b�k�i�h�e�v�a�m�_�l�k�y �D�J�>�K �b�f�_�x�s�b�c �D�I�> �^�h 0,70. �< �^�Z�e�v�g�_�c�r�_�f �[�m�^�m�l �b�k�k�e�_�^�h�\�Z�g�u �i�Z�j�Z�f�_�l�j�u 
�j�Z�a�j�Z�[�h�l�Z�g�g�h�c �Z�\�l�h�j�Z�f�b �D�<�K�<�W�M �k �D�J�>�K�� 
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 �]�� �G�b� �̀g�_�d�Z�f�k�d 

  
�N�B�A�B�D�H - �O�B�F�B�Q�?�K�D�B�? �F�?�L�H�>�U �:�G�:�E�B�A�: �H�>�G�H�:�L�H�F�G�U�O �K�I�B�J�L�H�< 
 
�:�g�g�h�l�Z�p�b�y 
�< �k�l�Z�l�v�_ �i�j�b�\�_�^�_�g�u �h�[�s�b�_ �a�g�Z�g�b�y �h�[ �h�^�g�h�Z�l�h�f�g�u�o �k�i�b�j�l�Z�o�� �k�i�h�k�h�[�Z�o �b�o �i�h�e�m�q�_�g�b�y�� 

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

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

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

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

1) �k�i�_�d�l�j�Z�e�v�g�u�_ �b �^�j�m�]�b�_ �h�i�l�b�q�_�k�d�b�_ �f�_�l�h�^�u�� 
2) �w�e�_�d�l�j�h�o�b�f�b�q�_�k�d�b�_ �f�_�l�h�^�u�� 
3) �o�j�h�f�Z�l�h�]�j�Z�n�b�q�_�k�d�b�_ �f�_�l�h�^�u�� 
4) �^�j�m�]�b�_ �f�_�l�h�^�u �n�b�a�b�d�h - �o�b�f�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z�� 
�K�j�_�^�b �m�d�Z�a�Z�g�g�u�o �]�j�m�i�i �g�Z�b�[�h�e�_�_ �h�[�r�b�j�g�h�c �i�h �q�b�k�e�m �f�_�l�h�^�h�\ �b �\�Z�`�g�h�c �i�h 

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

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

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

�< �q�_�l�\�_�j�l�m�x �]�j�m�i�i�m �\�o�h�^�y�l �f�Z�k�k - �k�i�_�d�l�j�h�k�d�h�i�b�y�� �j�Z�^�b�h�f�_�l�j�b�q�_�k�d�b�_ �f�_�l�h�^�u �b �l���^�� [1, 
�k�l�j�����@�� 

�K�i�b�j�l�u - �h�j�]�Z�g�b�q�_�k�d�b�_ �k�h�_�^�b�g�_�g�b�y, �k�h�^�_�j�`�Z�s�b�_ �h�^�g�m �b�e�b �[�h�e�_�_ �]�b�^�j�h�d�k�b�e�v�g�u�o �]�j�m�i�i 
���]�b�^�j�h�d�k�b�e�� �íOH), �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �k�\�y�a�Z�g�g�u�o �k �g�Z�k�u�s�_�g�g�u�f ���g�Z�o�h�^�y�s�b�f�k�y �\ �k�h�k�l�h�y�g�b�b 
sp³ - �]�b�[�j�b�^�b�a�Z�p�b�b) �Z�l�h�f�h�f �m�]�e�_�j�h�^�Z. �K�i�b�j�l�u �r�b�j�h�d�h �b�k�i�h�e�v�a�m�x�l�k�y �\ �o�b�f�b�q�_�k�d�h�f 
�i�j�h�b�a�\�h�^�k�l�\�_�� �d�Z�d �\ �d�Z�q�_�k�l�\�_ �j�Z�k�l�\�h�j�b�l�_�e�_�c�� �l�Z�d �b �^�e�y �k�b�g�l�_�a�Z �j�Z�a�e�b�q�g�u�o �\�_�s�_�k�l�\�� 

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

1. �K�i�h�k�h�[�u �i�h�e�m�q�_�g�b�y �h�^�g�h�Z�l�h�f�g�u�o �k�i�b�j�l�h�\ 
�I�h�e�m�q�_�g�b�_ �b�a �]�Z�e�h�b�^�g�u�o �Z�e�d�b�e�h�\. 
�G�Z�b�[�h�e�_�_ �h�[�s�b�f �k�i�h�k�h�[�h�f �y�\�e�y�_�l�k�y �i�h�e�m�q�_�g�b�_ �k�i�b�j�l�h�\ �b�a �]�Z�e�h�b�^�g�u�o �k�h�_�^�b�g�_�g�b�c 

�h�[�f�_�g�h�f �Z�l�h�f�Z �]�Z�e�h�b�^�Z �g�Z �]�b�^�j�h�d�k�b�e: 
� �á�œ�6�á�>�5Hal + �œ�•�œ �\ � �á�œ�6�á�>�5
F �•�œ+ HHal. 
�W�l�b�f �k�i�h�k�h�[�h�f �f�h�`�g�h �i�h�e�m�q�Z�l�v �k�i�b�j�l�u �i�_�j�\�b�q�g�u�_�� �\�l�h�j�b�q�g�u�_ �b �l�j�_�l�b�q�g�u�_ �\ 

�a�Z�\�b�k�b�f�h�k�l�b �h�l �k�l�j�h�_�g�b�y �j�Z�^�b�d�Z�e�Z �Kn�G2n+1. 
�=�b�^�j�Z�l�Z�p�b�y �Z�e�d�_�g�h�\�� 
�I�j�b �\�a�Z�b�f�h�^�_�c�k�l�\�b�b �Z�e�d�_�g�h�\ �k �j�Z�a�[�Z�\�e�_�g�g�u�f�b �\�h�^�g�u�f�b �j�Z�k�l�\�h�j�Z�f�b �d�b�k�e�h�l �h�k�g�h�\�g�u�f 

�i�j�h�^�m�d�l�h�f �h�d�Z�a�u�\�Z�_�l�k�y �k�i�b�j�l�� 
�G�Z�i�j�b�f�_�j�� 
� �œ�6 = � �œ�6+ �œ�•�œ �\ � �œ�7 
F � �œ�6�•�œ  
�<�h�k�k�l�Z�g�h�\�e�_�g�b�_ �Z�e�v�^�_�]�b�^�h�\ �b�e�b �h�j�]�Z�g�b�q�_�k�d�b�o �d�b�k�e�h�l. 
�I�j�b �w�l�h�f �i�h�e�m�q�Z�x�l�k�y �i�_�j�\�b�q�g�u�_ �k�i�b�j�l�u. 
�G�Z�i�j�b�f�_�j��  
� �œ�7 
F � �œ�•+ �t�œ �\ � �œ�7 
F � �œ�6�•�œ. 
�< �l�_�o�g�b�d�_ �[�h�e�v�r�b�_ �d�h�e�b�q�_�k�l�\�Z �i�_�j�\�b�q�g�u�o �k�i�b�j�l�h�\ �]�h�l�h�\�y�l �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f �Z�e�v�^�_�]�b�^�h�\�� 

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

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

 
�D�Z�d �i�h�d�Z�a�Z�e �<���<�� �F�Z�j�d�h�\�g�b�d�h�\�� �w�l�Z �j�_�Z�d�p�b�y �i�j�h�b�k�o�h�^�b�l �b �i�j�b �g�Z�]�j�_�\�Z�g�b�b �k�i�b�j�l�h�\ �k 

�l�\�_�j�^�u�f �_�^�d�b�f �d�Z�e�b�_�f�� 
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�I�h - �\�b�^�b�f�h�f�m�� �i�j�h�l�_�d�Z�g�b�_�f �Z�g�Z�e�h�]�b�q�g�u�o �j�_�Z�d�p�b�c �h�[�t�y�k�g�y�_�l�k�y �i�h�e�m�q�_�g�b�_ �\�u�k�r�b�o 
�k�i�b�j�l�h�\ �b�a �k�f�_�k�b �h�d�b�k�b �m�]�e�_�j�h�^�Z �k �\�h�^�h�j�h�^�h�f �\ �i�j�b�k�m�l�k�l�\�b�b �d�Z�l�Z�e�b�a�Z�l�h�j�h�\ — �f�_�l�Z�e�e�h�\ 
�]�j�m�i�i�u � �̀_�e�_�a�Z. �I�_�j�\�u�f �i�j�h�^�m�d�l�h�f �a�^�_�k�v �y�\�e�y�_�l�k�y �f�_�l�b�e�h�\�u�c �k�i�b�j�l, �b�a �d�h�l�h�j�h�]�h �a�Z�l�_�f 
�h�[�j�Z�a�m�x�l�k�y �\�u�k�r�b�_ �k�i�b�j�l�u: 

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

�i�j�_�^�_�e�v�g�u�o �k�i�b�j�l�h�\�� �l�Z�d�`�_ �Z�e�v�^�_�]�b�^�u�� �d�_�l�h�g�u �b �d�b�k�e�h�l�u�� �y�\�e�y�x�s�b�_�k�y�� �\�_�j�h�y�l�g�h�� 
�i�j�h�^�m�d�l�Z�f�b �^�Z�e�v�g�_�c�r�_�]�h �i�j�_�\�j�Z�s�_�g�b�y �k�i�b�j�l�h�\ ���N�� �N�b�r�_�j���� �I�j�b �h�i�j�_�^�_�e�_�g�g�u�o �m�k�e�h�\�b�y�o 
�b�a �h�d�b�k�b �m�]�e�_�j�h�^�Z �b �\�h�^�h�j�h�^�Z �w�l�b�f �i�m�l�_�f �i�h�e�m�q�Z�x�l �g - �i�j�h�i�b�e�h�\�u�c �b �b�a�h�[�m�l�b�e�h�\�u�c 
�k�i�b�j�l�u�� [4, �k�l�j�� 131]. 

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

�K�m�s�_�k�l�\�m�x�l �l�Z�d�b�_ �f�_�l�h�^�u �Z�g�Z�e�b�a�Z�� �d�Z�d�� 
1) �K�i�_�d�l�j�h�n�h�l�h�f�_�l�j�b�q�_�k�d�b�c �f�_�l�h�^ �Z�g�Z�e�b�a�Z�� 
2) �H�i�j�_�^�_�e�_�g�b�_ �k�i�b�j�l�h�\ �f�_�l�h�^�h�f �]�Z�a�h� �̀b�^�d�h�k�l�g�h�c �o�j�h�f�Z�l�h�]�j�Z�n�b�b�� 
3) �H�i�j�_�^�_�e�_�g�b�_ �k�i�b�j�l�h�\ �f�_�l�h�^�h�f �b�g�n�j�Z�d�j�Z�k�g�h�c �k�i�_�d�l�j�h�n�h�l�h�f�_�l�j�b�b�� 
4) �:�g�Z�e�b�a �k�f�_�k�b �f�_�l�Z�g�h�e�Z�� �w�l�Z�g�h�e�Z�� �b�a�h�i�j�h�i�Z�g�h�e�Z �f�_�l�h�^�h�f �Y�F�J - �k�i�_�d�l�j�h�k�d�h�i�b�b�� 
5) �J�Z�^�b�h�o�b�f�b�q�_�k�d�b�_ �f�_�l�h�^�u �h�i�j�_�^�_�e�_�g�b�y �k�i�b�j�l�h�\�� 
6) �H�i�j�_�^�_�e�_�g�b�_ �k�i�b�j�l�h�\ �f�_�l�h�^�h�f �d�h�g�^�m�d�l�h�f�_�l�j�b�q�_�k�d�h�]�h �l�b�l�j�h�\�Z�g�b�y�� 
�O�b�f�b�q�_�k�d�b�c �Z�g�Z�e�b�a �h�[�_�k�i�_�q�b�\�Z�_�l �d�h�g�l�j�h�e�v �f�g�h�]�b�o �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o �i�j�h�p�_�k�k�h�\ �b 

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

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

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �k�h�k�l�Z�\ �\�h�^�u�� �]�h�j�h�^�k�d�b�_ �k�l�h�d�b�� �\�h�^�h�k�g�Z�[�`�_�g�b�_�� �h�q�b�k�l�d�Z �j�_�d�� 
�i�h�d�Z�a�Z�l�_�e�b �\�h�^�u�� �d�Z�q�_�k�l�\�h �i�h�\�_�j�o�g�h�k�l�g�u�o �\�h�^�� 

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

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

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

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

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

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

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

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

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

�>�e�y �h�i�j�_�^�_�e�_�g�b�y �d�Z�q�_�k�l�\�Z �k�h�k�l�h�y�g�b�y �\�h�^�u�� �d�Z�d �i�h�\�_�j�o�g�h�k�l�g�u�o�� �l�Z�d �b �i�h�^�a�_�f�g�u�o 
�b�k�l�h�q�g�b�d�h�\�� �b �i�j�h�\�_�j�d�b �k�h�[�e�x�^�_�g�b�y �k�Z�g�b�l�Z�j�g�h�c �h�o�j�Z�g�u �\�h�^�g�u�o �h�[�t�_�d�l�h�\ �i�j�h�b�a�\�h�^�y�l 
�h�p�_�g�d�m �a�Z�]�j�y�a�g�_�g�g�h�k�l�b �\�h�^�u [2]. �D�Z�q�_�k�l�\�h �i�h�\�_�j�o�g�h�k�l�g�u�o �\�h� ̂ �g�h�j�f�b�j�h�\�Z�g�h �^�e�y 
�o�h�a�y�c�k�l�\�_�g�g�h - �i�b�l�v�_�\�h�]�h�� �d�m�e�v�l�m�j�g�h - �[�u�l�h�\�h�]�h �b �j�u�[�h�o�h�a�y�c�k�l�\�_�g�g�h�]�h �\�h�^�h�i�h�e�v�a�h�\�Z�g�b�y�� 
�<�h�^�u �o�h�a�y�c�k�l�\�_�g�g�h - �i�b�l�v�_�\�h�]�h �b �d�m�e�v�l�m�j�g�h - �[�u�l�h�\�h�]�h �g�Z�a�g�Z�q�_�g�b�y �g�h�j�f�b�j�m�x�l�k�y 
�k�Z�g�b�l�Z�j�g�h - �]�b�]�b�_�g�b�q�_�k�d�b�f�b �g�h�j�f�Z�f�b – �K�Z�G�I�b�G 2.1.4.559 - 96. �L�Z�d�`�_ �^�e�y �\�h�^�u 
�m�k�l�Z�g�h�\�e�_�g�u �i�j�_�^�_�e�v�g�h �^�h�i�m�k�l�b�f�u�_ �d�h�g�p�_�g�l�j�Z�p�b�b �f�g�h�]�b�o �o�b�f�b�q�_�k�d�b�o �k�h�_�^�b�g�_�g�b�c�� 
�d�h�l�h�j�u�_ �h�[�t�_�^�b�g�_�g�u �\ �]�j�m�i�i�u �i�h �i�h�d�Z�a�Z�l�_�e�y�f �\�j�_�^�g�h�k�l�b [3].  

�F�m�g�b�p�b�i�Z�e�v�g�h�_ �h�[�j�Z�a�h�\�Z�g�b�_ �]�h�j�h�^ �K�m�a�^�Z�e�v �j�Z�k�i�h�e�h�`�_�g�h �\ �k�_�\�_�j�g�h�c �q�Z�k�l�b 
�<�e�Z�^�b�f�b�j�k�d�h�c �h�[�e�Z�k�l�b�� �g�Z �j�_�d�_ �D�Z�f�_�g�d�_�� �i�j�b�l�h�d�_ �j�_�d�b �G�_�j�e�b�� �\ 25 �d�f �d �k�_�\�_�j�m �h�l �]�h�j�h�^�Z 
�<�e�Z�^�b�f�b�j�Z�� �=�h�j�h�^ �\�o�h�^�b�l �\ �k�h�k�l�Z�\ �a�h�e�h�l�h�]�h �d�h�e�v�p�Z �J�h�k�k�b�b �b �y�\�e�y�_�l�k�y �l�m�j�b�k�l�b�q�_�k�d�b�f�� 
�k�h�h�l�\�_�l�k�l�\�_�g�g�h �\ �g�_�f �Z�d�l�b�\�g�h �j�Z�a�\�_�j�g�m�l �i�j�b�_�f �b �h�[�k�e�m�`�b�\�Z�g�b�_ �l�m�j�b�k�l�h�\�� �l���_�� �]�h�k�l�b�g�b�q�g�u�c 
�[�b�a�g�_�k�� �j�_�k�l�h�j�Z�g�g�u�c �[�b�a�g�_�k �b �l�� �i�� �B�f�_�g�g�h �w�l�h �y�\�e�y�_�l�k�y �h�k�g�h�\�h�c �w�d�h�g�h�f�b�q�_�k�d�h�c �Z�d�l�b�\�g�h�k�l�b 
�\ �]�h�j�h�^�_�� �< �]�h� ̂�\ �k�j�_�^�g�_�f �]�h�j�h�^ �i�h�k�_�s�Z�x�l 1,5 - 2 �f�e�g�� �l�m�j�b�k�l�h�\�� 

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

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

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

 

 
�J�b�k�m�g�h�d 1. �K�j�_�^�g�_�]�h�^�h�\�h�_ �b�a�f�_�g�_�g�b�_ �f�m�l�g�h�k�l�b �\ �j�_�d�Z�o �G�_�j�e�v �b �D�Z�f�_�g�d�Z 

0

1

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10 11 12

�K
�j�

_�
^�

g�
_�

_�
��a

�g
�Z

�q
�_

�g
�b

�_
���

f�m
�l�

g�
h�

k�
l�b

���
��f

�]�
�

���
��e 

�F�_�k�y�p 

�j�����G�_�j�e�v 

�j�����D�Z�f�_�g�d�Z 

�K�Z�g�I�b�G����������������������-01 
���I�b�l�v�_�\�Z�y���\�h�^�Z�� 



186

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

 

 
�J�b�k�m�g�h�d 2. �K�j�_�^�g�_�]�h�^�h�\�h�_ �b�a�f�_�g�_�g�b�_ �p�\�_�l�g�h�k�l�b �\ �j�_�d�Z�o �G�_�j�e�v �b �D�Z�f�_�g�d�Z 

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

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

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

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �f�h� �̀g�h �k�^�_�e�Z�l�v �\�u�\�h�^ �h �l�h�f�� �q�l�h �g�Z �d�Z�q�_�k�l�\�h �\�h�^�u �j�_�d �]�h�j�h�^�Z �K�m�a�^�Z�e�v 
�k�m�s�_�k�l�\�_�g�g�h�_ �\�e�b�y�g�b�_ �h�d�Z�a�u�\�Z�x�l �\ �[�h�e�v�r�_�c �k�l�_�i�_�g�b �Z�g�l�j�h�i�h�]�_�g�g�u�_ �b�k�l�h�q�g�b�d�b�� �Z �l�Z�d �`�_ 
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 SYNTHESIS OF N - ACYL DERIVATIVES OF CHITOSAN 

 
Abstract. The solubility of chitosan in aqueous solutions of acids with a pH of �• 6.5 leads to 

limitations in cosmetics, food and biomedicine. Therefore, it is important to obtain water - soluble 
N - acyl, N - alkyl derivatives. In this research, the production of acetic and phthalic anhydride 
derivatives of chitosan based on Polistes chinensis is described. 

 Key words: Chitin, chitosan, Polistes chinensis, IR spectroscopy, acetic and phthalic anhydride 
 Chitin is a homopolymer composed of �� - �����:����  linked 2 - acetamido - 2 - deoxy - D - 

glucopyranose moieties. Chitin is found in the composition of natural sources such as, squid, fungi, 
insects and algae [1,2]. Chitin is extracted on the basis of the main crustaceans: shrimp, crab, 
lobster, crayfish and the shells of mollusks. The chitin in the shells of mollusks is connected to 
proteins to form the chitin - protein complex. The shell matrix consists of 2 structural parts [3]. 
Chitosan is a naturally occurring polysaccharide (biopolymer) similar to cellulose, obtained by 
hydrolysis of chitin isolated from crustaceans in an alkaline medium. Chitosan is a biocompatible, 
biodegradable, non - toxic, antimicrobial and hydrating agent. Chitosan is soluble in dilute organic 
solvents with pH <6.5 (formic, acetic, pyruvic, 10 % citric and lactic acid) because the pKa value of 
the N - amino groups of chitosan is 6.5 [4,5]. The solubility of chitosan in aqueous solutions of 
acids with a pH of �• 6.5 leads to limitations in their applications (cosmetics, food and biomedicine). 
Therefore, many studies have been conducted to enhance the water solubility of chitosan. This is 
because the use of chemicals in biological applications requires processing the material at a neutral 
pH. Therefore, obtaining a water - soluble derivative of chitosan is important for the use of the 
polymer as a biofunctional material. Improving the solubility of a polymer involves the chemical 
modification of N - amino functional groups. Resulting in N - substituted products with solubility 
properties in an aqueous medium. N - substituted reactions include N - alkilation, N - acylation and 
N - hydroxyacylation. Strong intramolecular and intermolecular hydrogen bonds between chitosan 
chains and sheets play an important role in the insolubility of the polymer in water. The substitution 
of the N - amino groups reduces the intramolecular hydrogen bonding and the hydrophilic groups 
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of the polymer chain are solvated as a space is created for the entrance of water molecules [6]. 
From the above data, it can be seen that increasing the solubility of chitosan leads to an increase in 
its field of application. 

 In this research, we performed an N - acylation with acetic anhydride and phthalic anhydride of 
chitosan which is obtained on the basis of Polistes chinensis. We analyzed the obtained substances 
by IR spectroscopy. 

 The following is a diagram of the chitosan acylation process and the results of the obtained IR 
spectrum: 

 

  
 

 
Figure - 1. IR spectrum of chitosan from Polistes chinensis 

 

  
Figure - 2. N - acylation of chitosan  

with acetic anhydride 
Figure - 3. N - acylation of chitosan  

with phthalic anhydride 
  
When the above spectral results were compared with the chitosan spectrum, a shift of the NH 

bend from 1589.4 cm - 1 to 1566.09 cm - 1 (N - acyl) and 1569.38 cm - 1 (N - phthaloyl) was 
observed. This field refers to the intermolecular hydrogen bond between the hydrophilic groups of 
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a polymer chain and the carbonyl group of the N - acyl functional group. Intensive absorption 
signals above 3000 cm - 1 correspond to the - OH groups in the molecule. The above spectral 
results allow us to conclude that the N - acylation process occured. 
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�>�m�[�h�\�k�d�Z�y �<�� �=�� 
�k�l�m�^�_�g�l  

�N�=�;�H�M �<�H �©�K�b�[�b�j�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l �g�Z�m�d�b �b �l�_�o�g�h�e�h�]�b�c 
 �b�f�_�g�b �F�� �N�� �J�_�r�_�l�g�_�\�Z�ª 

 �]�� �D�j�Z�k�g�h�y�j�k�d�� �J�h�k�k�b�y  
�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �;�Z�o�f�Z�j�_�\�Z �G���<�� 

�d�Z�g�^�b�^�Z�l �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d�� 
�^�h�p�_�g�l 

�N�=�;�H�M �<�H �©�K�b�[�b�j�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l �g�Z�m�d�b �b �l�_�o�g�h�e�h�]�b�c  
�b�f�_�g�b �F�� �N�� �J�_�r�_�l�g�_�\�Z�ª 

 �]�� �D�j�Z�k�g�h�y�j�k�d�� �J�h�k�k�b�y 
 

�J�H�E�V �N�B�G�:�G�K�H�<�H�C �H�L�Q�?�L�G�H�K�L�B 
 �< �:�G�:�E�B�A�? �N�B�G�:�G�K�H�<�H�C �M�K�L�H�C�Q�B�<�H�K�L�B �H�J�=�:�G�B�A�:�P�B�B 

 
�:�g�g�h�l�Z�p�b�y  
�< �k�l�Z�l�v�_ �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �a�g�Z�q�_�g�b�_ �b �j�h�e�v �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b �i�j�b �Z�g�Z�e�b�a�_ 

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�N�b�g�Z�g�k�h�\�Z�y �h�l�q�_�l�g�h�k�l�v�� �n�b�g�Z�g�k�h�\�Z�y �m�k�l�h�c�q�b�\�h�k�l�v�� �Z�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�c �m�k�l�h�c�q�b�\�h�k�l�b�� 

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

�m�k�l�h�c�q�b�\�h�k�l�b�� 
�N�b�g�Z�g�k�h�\�Z�y �m�k�l�h�c�q�b�\�h�k�l�v — �w�l�h �k�h�k�l�h�y�g�b�_ �n�b�g�Z�g�k�h�\�u�o �j�_�k�m�j�k�h�\ �h�j�]�Z�g�b�a�Z�p�b�b�� �b�o 

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

�K�m�s�g�h�k�l�v �n�b�g�Z�g�k�h�\�h�c �m�k�l�h�c�q�b�\�h�k�l�b �a�Z�d�e�x�q�Z�_�l�k�y �\ �w�n�n�_�d�l�b�\�g�h�f �n�h�j�f�b�j�h�\�Z�g�b�b�� 
�j�Z�k�i�j�_�^�_�e�_�g�b�b �b �b�k�i�h�e�v�a�h�\�Z�g�b�b �n�b�g�Z�g�k�h�\�u�o �j�_�k�m�j�k�h�\�� [2, �k�� 201]. 

�:�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�c �m�k�l�h�c�q�b�\�h�k�l�b �g�Z �h�i�j�_�^�_�e�_�g�g�m�x �^�Z�l�m �h�i�j�_�^�_�e�y�_�l�� �g�Z�k�d�h�e�v�d�h 
�j�Z�p�b�h�g�Z�e�v�g�h �h�j�]�Z�g�b�a�Z�p�b�y �m�i�j�Z�\�e�y�_�l �k�h�[�k�l�\�_�g�g�u�f�b �b �a�Z�_�f�g�u�f�b �k�j�_�^�k�l�\�Z�f�b �\ �l�_�q�_�g�b�_ 
�i�_�j�b�h�^�Z�� �i�j�_�^�r�_�k�l�\�m�x�s�_�]�h �w�l�h�c �^�Z�l�_�� �G�_�h�[�o�h�^�b�f�h�� �q�l�h�[�u �k�h�k�l�h�y�g�b�_ �b�k�l�h�q�g�b�d�h�\ 
�k�h�[�k�l�\�_�g�g�u�o �b �a�Z�_�f�g�u�o �k�j�_�^�k�l�\ �h�l�\�_�q�Z�e�h �k�l�j�Z�l�_�]�b�q�_�k�d�b�f �p�_�e�y�f �j�Z�a�\�b�l�b�y �h�j�]�Z�g�b�a�Z�p�b�b�� �l�Z�d 
�d�Z�d �g�b�a�d�Z�y �n�b�g�Z�g�k�h�\�Z�y �m�k�l�h�c�q�b�\�h�k�l�v �f�h�`�_�l �i�j�b�\�_�k�l�b �d �_�_ �g�_�i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�� [1, �k�� 
104]. 

�:�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�c �m�k�l�h�c�q�b�\�h�k�l�b �h�j�]�Z�g�b�a�Z�p�b�b �h�l�\�_�q�Z�_�l �g�Z �k�e�_�^�m�x�s�b�_ �\�h�i�j�h�k�u�� 
�x �D�Z�d�h�\�Z �k�l�_�i�_�g�v �g�_�a�Z�\�b�k�b�f�h�k�l�b �h�j�]�Z�g�b�a�Z�p�b�y �k �n�b�g�Z�g�k�h�\�h�c �l�h�q�d�b �a�j�_�g�b�y�� 
�x �Y�\�e�y�_�l�k�y �e�b �n�b�g�Z�g�k�h�\�h�_ �i�h�e�h� �̀_�g�b�_ �h�j�]�Z�g�b�a�Z�p�b�b �m�k�l�h�c�q�b�\�u�f [3]. 
�N�b�g�Z�g�k�h�\�Z�y �h�l�q�_�l�g�h�k�l�v �h�j�]�Z�g�b�a�Z�p�b�b �\�u�k�l�m�i�Z�_�l �\ �d�Z�q�_�k�l�\�_ �b�g�n�h�j�f�Z�p�b�h�g�g�h�c �[�Z�a�u �^�e�y 

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

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

�:�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�c �m�k�l�h�c�q�b�\�h�k�l�b �y�\�e�y�_�l�k�y �k�h�k�l�Z�\�g�h�c �q�Z�k�l�v�x �Z�g�Z�e�b�a�Z �n�b�g�Z�g�k�h�\�h�]�h 
�k�h�k�l�h�y�g�b�y�� 

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

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

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

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

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

�N�b�g�Z�g�k�h�\�Z�y �m�k�l�h�c�q�b�\�h�k�l�v – �w�l�h �j�_�a�m�e�v�l�Z�l �]�j�Z�f�h�l�g�h�]�h �m�i�j�Z�\�e�_�g�b�y �n�b�g�Z�g�k�h�\�u�f�b 
�i�h�l�h�d�Z�f�b �h�j�]�Z�g�b�a�Z�p�b�b�� �w�n�n�_�d�l�b�\�g�h�]�h �\�_�^�_�g�b�y �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c�� �o�h�a�y�c�k�l�\�_�g�g�h�c �b 
�d�h�f�f�_�j�q�_�k�d�h�c �^�_�y�l�_�e�v�g�h�k�l�b�� �i�h�w�l�h�f�m �g�_�h�[�o�h�^�b�f�h �m�q�b�l�u�\�Z�l�v�� �q�l�h �n�b�g�Z�g�k�h�\�Z�y �^�_�y�l�_�e�v�g�h�k�l�v 
�^�h�e� �̀g�Z �[�u�l�v �g�Z�i�j�Z�\�e�_�g�Z �g�Z �h�[�_�k�i�_�q�_�g�b�_ �h�i�l�b�f�Z�e�v�g�h�]�h �i�j�b�l�h�d�Z �b �h�l�l�h�d�Z �^�_�g�_�`�g�u�o 
�k�j�_�^�k�l�\�� �^�h�k�l�b�`�_�g�b�y �k�[�Z�e�Z�g�k�b�j�h�\�Z�g�g�h�k�l�b �^�h�o�h�^�h�\ �b �j�Z�k�o�h�^�h�\ �h�j�]�Z�g�b�a�Z�p�b�b�� �h�i�l�b�f�Z�e�v�g�h�]�h 
�k�h�q�_�l�Z�g�b�y �k�h�[�k�l�\�_�g�g�u�o �b �a�Z�_�f�g�u�o �b�k�l�h�q�g�b�d�h�\ �d�Z�i�b�l�Z�e�Z [5]. 
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�^�h�k�l�h�b�g�k�l�\�Z �b �g�_�^�h�k�l�Z�l�d�b �l�Z�d�h�c �n�h�j�f�u �\�_�^�_�g�b�y �[�b�a�g�_�k�Z�� 
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�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� 
�N�j�Z�g�q�Z�c�a�b�g�]�� �n�j�Z�g�q�Z�c�a�b�� �n�j�Z�g�q�Z�c�a�_�j�� �j�Z�a�\�b�l�b�_ �n�j�Z�g�q�Z�c�a�b�g�]�Z�� �[�j�_�g�^ �n�j�Z�g�r�b�a�� 
 
�N�j�Z�g�q�Z�c�a�b�g�] �\ �d�Z�q�_�k�l�\�_ �n�h�j�f�u �h�j�]�Z�g�b�a�Z�p�b�b �b �\�_�^�_�g�b�y �[�b�a�g�_�k�Z �a�Z�j�h�^�b�e�k�y �\ �K�R�:��  
�?�]�h �\�h�a�g�b�d�g�h�\�_�g�b�_ �k�\�y�a�Z�g�h �f�g�h�]�b�f�b �m�q�_�g�u�f�b �k �i�j�_�^�i�j�b�y�l�b�_�f �A�b�g�]�_�j�Z�� �B�� �A�b�g�]�_�j�� 

�y�\�e�y�y�k�v �h�k�g�h�\�Z�l�_�e�_�f �d�h�f�i�Z�g�b�b �i�h �i�j�h�\�_�^�_�g�b�x �i�j�h�^�Z�`�b �b �h�[�k�e�m�`�b�\�Z�g�b�y �r�\�_�c�g�u�o �f�Z�r�b�g 
«Singer Sewing machine �F�R�P�S�D�Q�\�ª�� �\ 1851 �]�� �h�[�j�Z�a�h�\�Z�e �i�_�j�\�m�x �\�h �\�k�_�f �f�b�j�_ 
�n�j�Z�g�q�Z�c�a�b�g�]�h�\�m�x �k�b�k�l�_�f�m�� �d�h�l�h�j�Z�y �i�j�_�^�h�k�l�Z�\�e�y�e�Z �i�j�Z�\�h �k�l�h�j�h�g�g�b�f�� �y�\�e�y�x�s�b�o�k�y 
�n�b�g�Z�g�k�h�\�h �g�_�a�Z�\�b�k�b�f�u�f�b �d�h�f�i�Z�g�b�y�f�� �i�j�h�b�a�\�h�^�b�l�v �i�j�h�^�Z�`�_�c �r�\�_�c�g�u�o �f�Z�r�b�g �g�Z 
�g�_�d�h�l�h�j�h�c �l�_�j�j�b�l�h�j�b�b�� [3, c.45 - 46] 

�H�^�g�Z�d�h �[�m�f �\ �j�Z�a�\�b�l�b�b �n�j�Z�g�q�Z�c�a�b�g�]�Z �[�u�e �\ �d�h�g�p�_ 70 - �o �]�]�� �O�O �\�_�d�Z�� �\ �^�Z�g�g�u�c 
�\�j�_�f�_�g�g�h�c �i�_�j�b�h�^ �m�d�Z�a�Z�g�g�Z�y �n�h�j�f�Z �h�j�]�Z�g�b�a�Z�p�b�b �b �\�_�^�_�g�b�y �[�b�a�g�_�k�Z �h�o�\�Z�l�u�\�Z�e�Z �i�h�j�y�^�d�Z 45 
- �l�b �w�d�h�g�h�f�b�q�_�k�d�b�o �h�l�j�Z�k�e�_�c �K�R�: �b �g�Z �i�h�k�l�_�i�_�g�g�h�c �h�k�g�h�\�_ �k�l�j�_�f�b�e�Z�k�v �d �\�u�o�h�^�m �g�Z 
�f�_�`�^�m�g�Z�j�h�^�g�u�c �j�u�g�h�d��  

�K�i�h�k�h�[�k�l�\�h�\�Z�e�b �j�Z�a�\�b�l�b�x �n�j�Z�g�q�Z�c�a�b�g�]�Z �h�[�j�Z�a�h�\�Z�g�g�Z�y �\ 1972 �]�� �?�\�j�h�i�_�c�k�d�Z�y �Z�k�k�h�p�b�Z�p�b�y 
�n�j�Z�g�q�Z�c�a�b�g�]�Z (Europe Franchise Federation – EFF), �<�k�_�f�b�j�g�u�c �K�h�\�_�l �i�h �n�j�Z�g�q�Z�c�a�b�g�]�m 
(World Franchise Council – WFC), �d�h�l�h�j�u�c �y�\�e�y�_�l�k�y �h�[�t�_�^�b�g�_�g�b�_�f 44 �g�Z�p�b�h�g�Z�e�v�g�u�o 
�n�j�Z�g�q�Z�c�a�b�g�]�h�\�u�o �Z�k�k�h�p�b�Z�p�b�c�� �< �d�Z�q�_�k�l�\�_ �q�e�_�g�h�\ WFC �\�u�k�l�m�i�Z�x�l �J�h�k�k�b�c�k�d�Z�y �Z�k�k�h�p�b�Z�p�b�y 
�n�j�Z�g�q�Z�c�a�b�g�]�Z ���J�:�N�� �b �Z�k�k�h�p�b�Z�p�b�y �n�j�Z�g�q�Z�c�a�_�j�h�\ �b �n�j�Z�g�q�Z�c�a�b �©�;�_�e�n�j�Z�g�q�Z�c�a�b�g�]�ª��  

�K�h�]�e�Z�k�g�h �?�\�j�h�i�_�c�k�d�h�f�m �d�h�^�_�d�k�m �w�l�b�d�b �n�j�Z�g�q�Z�c�a�b�g�]�Z�� �d�h�l�h�j�u�c �[�u�e �i�j�b�g�y�l EFF, 
�n�j�Z�g�q�Z�c�a�b�g�] �j�Z�k�k�f�Z�l�j�b�\�Z�x�l �\ �d�Z�q�_�k�l�\�_ �k�b�k�l�_�f�u �f�Z�j�d�_�l�b�g�]�Z �l�h�\�Z�j�h�\ �b ���b�e�b�� �m�k�e�m�] �b ���b�e�b�� 
�l�_�o�g�h�e�h�]�b�c�� �d�h�l�h�j�Z�y �[�Z�a�b�j�m�_�l�k�y �g�Z �k�h�l�j�m�^�g�b�q�_�k�l�\�_ �g�Z �l�_�k�g�h�c �b �i�h�k�l�h�y�g�g�h�c �h�k�g�h�\�_ �f�_�`�^�m 
�d�h�f�i�Z�g�b�y�f�b�� �d�h�l�h�j�u�_ �y�\�e�y�x�l�k�y �k �x�j�b�^�b�q�_�k�d�h�c�� �n�b�g�Z�g�k�h�\�h�c �k�l�h�j�h�g�u �h�[�h�k�h�[�e�_�g�g�u�f�b �b 
�g�_�a�Z�\�b�k�b�f�u�f�b�� �n�j�Z�g�q�Z�c�a�_�j�h�f �b �_�]�h �h�l�^�_�e�v�g�h �\�a�y�l�u�f�b �n�j�Z�g�q�Z�c�a�b�� �i�j�b �i�h�f�h�s�b �q�_�]�h 
�n�j�Z�g�q�Z�c�a�_�j�h�f �i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y �h�l�^�_�e�v�g�h �\�a�y�l�h�f�m �n�j�Z�g�q�Z�c�a�b �i�j�Z�\�h �b �g�Z�e�Z�]�Z�_�l�k�y 
�h�[�y�a�Z�g�g�h�k�l�v �\�_�^�_�g�b�y �[�b�a�g�_�k �k�h�]�e�Z�k�g�h �d�h�g�p�_�i�p�b�b �n�j�Z�g�q�Z�c�a�_�j�Z�� �©�G�h�m - �o�Z�m�ª �j�Z�k�k�f�Z�l�j�b�\�Z�_�l 
�?�\�j�h�i�_�c�k�d�b�c �d�h�^�_�d�k �w�l�b�d�b �n�j�Z�g�q�Z�c�a�b�g�]�Z �\ �d�Z�q�_�k�l�\�_ �k�h�\�h�d�m�i�g�h�k�l�b �g�_�i�Z�l�_�g�l�h�\�Z�g�g�h�c 
�b�g�n�h�j�f�Z�p�b�b �i�j�Z�d�l�b�q�_�k�d�h�]�h �o�Z�j�Z�d�l�_�j�Z�� �d�h�l�h�j�Z�y �i�h�e�m�q�_�g�Z �\ �b�l�h�]�_ �h�i�u�l�Z �b �l�_�k�l�b�j�h�\�Z�g�b�y 
�n�j�Z�g�q�Z�c�a�_�j�h�f�� �h�g�Z �k�_�d�j�_�l�g�Z�y�� �k�m�s�_�k�l�\�_�g�g�Z�y �b �b�^�_�g�l�b�n�b�p�b�j�h�\�Z�g�g�Z�y�� [2, c.18] 

 
�L�Z�[�e�b�p�Z 1 – �J�Z�a�\�b�l�b�_ �n�j�Z�g�q�Z�c�a�b�g�]�Z �\ �h�l�^�_�e�v�g�h �\�a�y�l�u�o �_�\�j�h�i�_�c�k�d�b�o �]�h�k�m�^�Z�j�k�l�\�Z�o  

�a�Z 2011 - 2018 �]�]�� 
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�F�h�`�g�h �k�^�_�e�Z�l�v �\�u�\�h�^�� �q�l�h �n�j�Z�g�q�Z�c�a�b�g�]�� �d�h�l�h�j�u�c �a�Z�j�h�^�b�e�k�y �_�s�_ �\ �k�_�j�_�^�b�g�_ 19 �\���� 
�y�\�e�y�_�l�k�y �k�i�_�p�b�n�b�q�_�k�d�h�]�h �o�Z�j�Z�d�l�_�j�Z �n�h�j�f�h�c �h�j�]�Z�g�b�a�Z�p�b�b �b �\�_�^�_�g�b�y �[�b�a�g�_�k�Z�� �\ �d�h�l�h�j�m�x 
�\�d�e�x�q�Z�_�l�k�y �h�[�j�Z�a�h�\�Z�g�b�_ �d�j�m�i�g�h�c �k�_�l�b �h�^�g�h�j�h�^�g�u�o �d�h�f�i�Z�g�b�c�� �d�h�l�h�j�u�_ �k�\�y�a�Z�g�u �h�[�s�_�c 
�l�h�j�]�h�\�h�c �f�Z�j�d�h�c �b �k�h�[�e�x�^�Z�x�l �_�^�b�g�h�]�h �o�Z�j�Z�d�l�_�j�Z �l�_�o�g�h�e�h�]�b�x �i�j�h�^�Z� �̀b �l�h�\�Z�j�h�\ ���h�d�Z�a�Z�g�b�y 
�m�k�e�m�]���� �d�h�g�l�j�h�e�b�j�m�_�f�m�x �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�u�f �h�[�j�Z�a�h�f�>���� c.47]. �N�j�Z�g�r�b�a�Z �i�_�j�\�h�k�l�_�i�_�g�g�h - 
�w�l�h �d�h�g�l�j�Z�d�l�� �d�h�l�h�j�u�c �\�u�j�Z�`�Z�_�l �m�k�e�h�\�b�y �\�_�^�_�g�b�y �[�b�a�g�_�k�Z �k �i�j�Z�\�h�f �\�h�a�f�_�a�^�g�h�]�h 
�i�j�b�f�_�g�_�g�b�y �e�b�q�g�u�o �l�_�o�g�h�e�h�]�b�c �n�j�Z�g�q�Z�c�a�_�j�Z �b �_�]�h �l�h�j�]�h�\�h�]�h �b�f�_�g�b�� �I�j�_�^�k�l�Z�\�e�_�g�g�Z�y 
�n�h�j�f�Z �\�_�^�_�g�b�y �[�b�a�g�_�k�Z �Z�g�Z�e�h�]�b�q�g�h �b�g�u�f �\�b�^�Z�f �^�_�y�l�_�e�v�g�h�k�l�b �b�f�_�_�l �b �i�j�_�b�f�m�s�_�k�l�\�Z�� �b 
�g�_�^�h�k�l�Z�l�d�b�� �< �d�Z�q�_�k�l�\�_ �i�j�_�b�f�m�s�_�k�l�\ �^�e�y �n�j�Z�g�q�Z�c�a�b ���i�h�e�v�a�h�\�Z�l�_�e�y�� �f�h� �̀g�h �g�Z�a�\�Z�l�v��  

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

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

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

�< �d�Z�q�_�k�l�\�_ �i�j�_�b�f�m�s�_�k�l�\ �^�e�y �n�j�Z�g�q�Z�c�a�_�j�Z ���\�e�Z�^�_�e�v�p�Z�� �f�h�]�m�l �[�u�l�v �g�Z�a�\�Z�g�u�� [1, c.89 - 90] 
1. �M�d�j�_�i�e�_�g�b�_ �_�]�h �k�h�[�k�l�\�_�g�g�u�o �j�u�g�h�q�g�u�o �i�h�a�b�p�b�c �i�j�b �f�b�g�b�f�m�f�_ �d�Z�i�b�l�Z�e�h�\�e�h�`�_�g�b�c��  
2. �J�Z�k�r�b�j�_�g�b�_ �i�h�l�j�_�[�b�l�_�e�v�k�d�h�c �[�Z�a�u �b �j�h�k�l �m�j�h�\�g�y �^�h�\�_�j�b�y �k�h �k�l�h�j�h�g�u �d�e�b�_�g�l�h�\.  
3. �D�h�g�p�_�g�l�j�b�j�h�\�Z�g�b�_ �\�g�b�f�Z�g�b�y �g�Z �d�Z�q�_�k�l�\�_�g�g�h�f �m�j�h�\�g�_ �l�h�\�Z�j�Z�� �i�h�y�\�e�_�g�b�_ 

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

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

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

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

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

�g�Z�q�Z�e�_ 90 - �o �]�]�� �O�O �\�_�d�Z�� �w�l�h �\�u�a�\�Z�g�h �i�j�_�b�f�m�s�_�k�l�\�_�g�g�u�f �h�[�j�Z�a�h�f �k �i�h�y�\�e�_�g�b�_�f �g�Z 
�j�h�k�k�b�c�k�d�h�c �l�_�j�j�b�l�h�j�b�b �b�g�h�k�l�j�Z�g�g�u�o �n�b�j�f�� �©�;�Z�k�d�b�g �J�h�[�[�b�g�k�ª�� �©�D�h�^�Z�d�ª�� �©�F�Z�d�>�h�g�Z�e�v�^�k�ª �b 
�i�j��  

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

�L�Z�d�`�_ �b�^�_�l �i�h�\�u�r�_�g�b�_ �m�^�_�e�v�g�h�]�h �\�_�k�Z �h�l�_�q�_�k�l�\�_�g�g�u�o �n�j�Z�g�r�b�a �g�Z �j�h�k�k�b�c�k�d�h�f �j�u�g�d�_�� 
�L�Z�d�� �_�k�e�b �g�Z�q�Z�e�h 2000 - �o �]�]�� �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�h�k�v �l�_�f�� �q�l�h �m�^�_�e�v�g�u�c �\�_�k �b�g�h�k�l�j�Z�g�g�u�o 
�i�j�_�^�i�j�b�y�l�b�c �a�Z�g�b�f�Z�e �i�j�Z�d�l�b�q�_�k�d�b �\�_�k�v �n�j�Z�g�q�Z�c�a�b�g�] �\ �J�h�k�k�b�b�� �l�h �k�_�]�h�^�g�y �\�b�^�g�h 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �\�h�a�^�_�c�k�l�\�b�y �h�l�_�q�_�k�l�\�_�g�g�u�o �i�j�h�b�a�\�h�^�b�l�_�e�_�c�� �>�h�\�h�e�v�g�h �o�h�j�h�r�h 
�i�h�l�j�_�[�b�l�_�e�y�f �y�\�e�y�x�l�k�y �b�a�\�_�k�l�g�u�f�b �l�Z�d�h�]�h �j�h�^�Z �h�j�]�Z�g�b�a�Z�p�b�b�� �d�Z�d�� �©�>�h�^�h �I�b�p�p�Z�ª�� 
�©�I�y�l�_�j�h�q�d�Z�ª�� �©�J�m�k�k�d�b�_ �[�e�b�g�u�ª �b �l���^�� �< �J�N �m�d�Z�a�Z�g�g�u�f�b �k�_�l�y�f�b �h�o�\�Z�l�u�\�Z�x�l�k�y �j�Z�a�g�h�]�h �j�h�^�Z 
�j�u�g�h�q�g�u�_ �k�_�]�f�_�g�l�u�� �k�n�_�j�u �L�G�I�� �h�[�s�_�k�l�\�_�g�g�h�]�h �i�b�l�Z�g�b�y�� �h�d�Z�a�Z�g�b�y �m�k�e�m�] �b �l���^�� 

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

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

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

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

�I�h�\�k�_�f�_�k�l�g�h�]�h �o�Z�j�Z�d�l�_�j�Z �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �k�_�l�_�c �n�j�Z�g�r�b�a�u �^�_�e�Z�_�l �\�u�r�_ �m�j�h�\�_�g�v 
�j�u�g�h�q�g�h�c �k�l�Z�[�b�e�v�g�h�k�l�b �b �\�k�_�c �w�d�h�g�h�f�b�d�b �]�h�k�m�^�Z�j�k�l�\�Z�� �I�h �^�Z�g�g�h�c �i�j�b�q�b�g�_ �]�h�k�m�^�Z�j�k�l�\�m 
�g�m� �̀g�h �m�^�_�e�y�l�v �h�k�h�[�u�c �m�j�h�\�_�g�v �\�g�b�f�Z�g�b�y �j�Z�a�\�b�l�b�x �n�j�Z�g�q�Z�c�a�b�g�]�Z�� �< �J�h�k�k�b�b �k�_�]�h�^�g�y 
�i�j�_�^�k�l�Z�\�e�_�g�h �i�h�j�y�^�d�Z 1 050 �[�j�_�g�^�h�\�� �b�a �g�b�o 60 % - �j�h�k�k�b�c�k�d�b�_ �n�j�Z�g�r�b�a�u�� 40 000 – �h�[�t�_�d�l�u 
�n�j�Z�g�q�Z�c�a�b�g�]�Z�� �I�h�\�u�r�_�g�b�_ �q�b�k�e�Z �n�j�Z�g�q�Z�c�a�b�g�]�h�\�u�o �h�[�t�_�d�l�h�\ �[�u�e�h �j�Z�\�g�u�f �h�d�h�e�h 98 % �a�Z 
�i�h�k�e�_�^�g�b�_ 3 �]�h�^�Z��  

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

�>�e�y �j�Z�a�\�b�l�b�y �n�j�Z�g�q�Z�c�a�b�g�]�Z �\ �J�N �g�m� �̀g�h �k�e�_�^�m�x�s�_�_�� 
 - �h�k�m�s�_�k�l�\�e�_�g�b�_ �i�h�^�^�_�j�`�d�b �k�h �k�l�h�j�h�g�u �]�h�k�m�^�Z�j�k�l�\�Z �g�Z �h�k�g�h�\�_ �i�j�h�i�Z�]�Z�g�^�u 

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

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

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

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

�:�g�g�h�l�Z�p�b�y 
�< �k�l�Z�l�v�_ �i�j�_�^�k�l�Z�\�e�_�g�Z �f�_�l�h�^�h�e�h�]�b�y �i�j�h�\�_�^�_�g�b�y �Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b �[�m�o�]�Z�e�l�_�j�k�d�h�c 

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

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

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

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

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

�K�Z�f�Z �i�h �k�_�[�_ �Z�m�^�b�l�h�j�k�d�Z�y �i�j�h�\�_�j�d�Z �g�_ �y�\�e�y�_�l�k�y �g�h�\�r�_�k�l�\�h�f �j�u�g�h�q�g�u�o �h�l�g�h�r�_�g�b�c�� 
�h�^�g�Z�d�h �g�h�\�u�f �k�l�Z�e�h �i�h�y�\�e�_�g�b�_ �g�_�a�Z�\�b�k�b�f�h�]�h �d�h�g�l�j�h�e�y�� �d�h�l�h�j�u�c �h�[�_�k�i�_�q�b�\�Z�_�l 
�i�h�^�l�\�_�j�`�^�_�g�b�_ �^�h�k�l�h�\�_�j�g�h�k�l�b �n�b�g�Z�g�k�h�\�h�c �b�g�n�h�j�f�Z�p�b�b �h �^�_�y�l�_�e�v�g�h�k�l�b �w�d�h�g�h�f�b�q�_�k�d�b�o 
�k�m�[�t�_�d�l�h�\ �\ �b�g�l�_�j�_�k�Z�o �i�h�e�v�a�h�\�Z�l�_�e�_�c �b�g�n�h�j�f�Z�p�b�b�� �L�Z�d�`�_ �g�h�\�u�f �k�l�Z�e�h �l�h�� �q�l�h �Z�m�^�b�l�h�j�k�d�Z�y 
�i�j�h�\�_�j�d�Z�� �k�l�Z�e�Z �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�d�h�c �^�_�y�l�_�e�v�g�h�k�l�v�x �Z�m�^�b�l�h�j�h�\ �i�h �h�k�m�s�_�k�l�\�e�_�g�b�x 
�g�_�a�Z�\�b�k�b�f�u�o �i�j�h�\�_�j�h�d �[�m�o�]�Z�e�l�_�j�k�d�h�c �h�l�q�z�l�g�h�k�l�b�� �g�Z�e�h�]�h�\�u�o �^�_�d�e�Z�j�Z�p�b�c �b �^�j�m�]�b�o 
�n�b�g�Z�g�k�h�\�u�o �h�[�y�a�Z�l�_�e�v�k�l�\ �b �l�j�_�[�h�\�Z�g�b�c �w�d�h�g�h�f�b�q�_�k�d�b�o �k�m�[�t�_�d�l�h�\ [1, �k�� 9]. 

�K�h�]�e�Z�k�g�h �k�l�Z�l�v�_ 5 �A�Z�d�h�g�Z �©�H�[ �Z�m�^�b�l�h�j�k�d�h�c �^�_�y�l�_�e�v�g�h�k�l�b�ª [7] �\ �o�h�^�_ �i�j�h�\�_�^�_�g�b�y 
�Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b �Z�m�^�b�l�h�j�u �f�h�]�m�l �k�Z�f�h�k�l�h�y�l�_�e�v�g�h �h�i�j�_�^�_�e�y�l�v �n�h�j�f�u �b �f�_�l�h�^�u 
�i�j�h�\�_�^�_�g�b�y �Z�m�^�b�l�Z�� 

�G�b�`�_ �i�j�_�^�k�l�Z�\�e�_�g�u �h�k�g�h�\�g�u�_ �f�_�l�h�^�u �i�j�h�\�_�^�_�g�b�y �Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b ���k�f�� �l�Z�[�e�� 1). 
 

�L�Z�[�e�b�p�Z 1 – �H�k�g�h�\�g�u�_ �f�_�l�h�^�u �i�j�h�\�_�^�_�g�b�y �Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b 
�G�Z�a�\�Z�g�b�_ �f�_�l�h�^�Z �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

�B�g�k�i�_�d�l�b�j�h�\�Z�g�b�_ 

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

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

�A�Z�i�j�h�k 

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

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

�I�_�j�_�k�q�_�l 

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

�:�g�Z�e�b�l�b�q�_�k�d�b�c 

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

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

1 �w�l�Z�i – �H�j�]�Z�g�b�a�Z�p�b�y �b �i�e�Z�g�b�j�h�\�Z�g�b�_ �Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b��  
�G�Z �^�Z�g�g�h�f �w�l�Z�i�_ �i�j�h�\�_�j�d�b �Z�m�^�b�l�h�j�k�d�h�c �n�b�j�f�_ �i�h�k�l�m�i�Z�_�l �i�j�_�^�e�h�`�_�g�b�_ �h �i�j�h�\�_�^�_�g�b�b 

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

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

�I�h�k�e�_ �w�l�h�]�h �Z�m�^�b�l�h�j�Z�f�b �j�Z�a�j�Z�[�Z�l�u�\�Z�_�l�k�y �i�e�Z�g �b �i�j�h�]�j�Z�f�f�Z �[�m�^�m�s�_�c �i�j�h�\�_�j�d�b�� �I�j�b 
�k�h�k�l�Z�\�e�_�g�b�b �i�e�Z�g�Z �Z�m�^�b�l�h�j �h�i�j�_�^�_�e�y�_�l �\�b�^�u �h�j�]�Z�g�b�a�Z�p�b�b �i�j�h�\�_�j�d�b ���k�f�� �l�Z�[�e�� 2). 

 
�L�Z�[�e�b�p�Z 2 – �<�b�^�u �h�j�]�Z�g�b�a�Z�p�b�b �Z�m�^�b�l�h�j�k�d�b�o �i�j�h�\�_�j�h�d 

�<�b�^�u 
�h�j�]�Z�g�b�a�Z�p�b�b 

�i�j�h�\�_�j�h�d 
�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

�K�i�e�h�r�g�Z�y 
�i�j�h�\�_�j�d�Z 

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

�<�u�[�h�j�h�q�g�Z�y 
�i�j�h�\�_�j�d�Z �>�h�d�m�f�_�g�l�u �i�j�h�\�_�j�y�x�l�k�y �i�h �\�u�[�h�j�d�_ �i�j�h�\�_�j�y�x�s�_�]�h �Z�m�^�b�l�h�j�Z�� 

�D�h�f�i�e�_�d�k�g�Z�y 
�i�j�h�\�_�j�d�Z 

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

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

�W�d�k�i�_�j�l�g�Z�y 
�i�j�h�\�_�j�d�Z 

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

 
�I�j�b �i�j�h�\�_�^�_�g�b�b �l�Z�d�b�o �i�j�h�\�_�j�h�d �Z�m�^�b�l�h�j �j�m�d�h�\�h�^�k�l�\�m�_�l�k�y �^�_�c�k�l�\�m�x�s�b�f�b 

�g�h�j�f�Z�l�b�\�g�u�f�b �^�h�d�m�f�_�g�l�Z�f�b �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b ���J�N�� ���k�f���l�Z�[�e�� 3). 
 

�L�Z�[�e�b�p�Z 3 – �G�h�j�f�Z�l�b�\�g�u�_ �^�h�d�m�f�_�g�l�u�� 
 �j�_�]�m�e�b�j�m�x�s�b�_ �Z�m�^�b�l�h�j�k�d�m�x �^�_�y�l�_�e�v�g�h�k�l�v �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b 

�M�j�h�\�g�b 
�j�_�]�m�e�b�j�h

�\�Z�g�b�y 

�<�b�^�u �b �g�Z�b�f�_�g�h�\�Z�g�b�y �g�h�j�f�Z�l�b�\�g�u�o 
�^�h�d�m�f�_�g�l�h�\ 

�H�[�e�Z�k�l�v �j�_�]�m�e�b�j�h�\�Z�g�b�y 

1 �N�_�^�_�j�Z�e�v�g�u�c �a�Z�d�h�g �J�N �©�H�[ �Z�m�^�b�l�h�j�k�d�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b�ª �h�l 7 �Z�\�]�m�k�l�Z ���������]�� �‹  119 - �N�A�� 
�b�g�u�_ �n�_�^�_�j�Z�e�v�g�u�_ �a�Z�d�h�g�u�� �m�d�Z�a�u �I�j�_�a�b�^�_�g�l�Z 

�J�_�]�m�e�b�j�m�x�l �h�l�g�h�r�_�g�b�y�� 
�d�h�l�h�j�u�_ �\�h�a�g�b�d�Z�x�l �i�j�b 
�h�k�m�s�_�k�l�\�e�_�g�b�b 
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�J�N�� �Z�m�^�b�l�h�j�k�d�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b�� 

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

�K�h�^�_�j�`�Z�l �g�h�j�f�u 
�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �J�N �h�[ 
�Z�m�^�b�l�h�j�k�d�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b�� 

3 �I�j�Z�\�b�e�Z ���k�l�Z�g�^�Z�j�l�u�� �Z�m�^�b�l�h�j�k�d�b�o 
�Z�d�d�j�_�^�b�l�h�\�Z�g�g�u�o �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o 
�h�[�t�_�^�b�g�_�g�b�c�� 

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

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

 
�L�Z�d�b�f �h�[�j�Z�a�h�f�� �a�Z�d�e�x�q�b�l�_�e�v�g�u�f �w�l�Z�i�h�f �i�j�h�p�_�k�k�Z �i�e�Z�g�b�j�h�\�Z�g�b�y �y�\�e�y�_�l�k�y �j�Z�a�j�Z�[�h�l�d�Z �b 

�^�h�d�m�f�_�g�l�Z�e�v�g�h�_ �h�n�h�j�f�e�_�g�b�_ �i�j�h�]�j�Z�f�f�u �Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b�� �d�h�l�h�j�Z�y �y�\�e�y�_�l�k�y �[�h�e�_�_ 
�^�_�l�Z�e�v�g�u�f �j�Z�a�\�b�l�b�_�f �i�e�Z�g�Z �Z�m�^�b�l�Z �b �k�h�^�_�j� �̀b�l �g�Z�[�h�j �b�g�k�l�j�m�d�p�b�c �^�e�y �Z�m�^�b�l�h�j�Z�� 
�\�u�i�h�e�g�y�x�s�_�]�h �i�j�h�\�_�j�d�m�� �Z �l�Z�d�`�_ �k�j�_�^�k�l�\�h�f �d�h�g�l�j�h�e�y �b �i�j�h�\�_�j�d�b �g�Z�^�e�_�`�Z�s�_�]�h 
�\�u�i�h�e�g�_�g�b�y �j�Z�[�h�l�u [2, �k�� 48]. 

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

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

�^�h�d�m�f�_�g�l�u�� �]�h�^�h�\�u�_ �h�l�q�_�l�u�� �i�j�h�f�_�`�m�l�h�q�g�u�_ �h�l�q�_�l�u�� �q�Z�k�l�g�Z�y �h�l�q�_�l�g�h�k�l�v�� �h�[�s�Z�y 
�h�l�q�_�l�g�h�k�l�v�� 

�< �k�h�k�l�Z�\ �h�[�s�b�o �h�l�q�_�l�h�\�� �d�h�l�h�j�u�_ �i�_�j�_�^�Z�x�l�k�y �g�Z �Z�m�^�b�l�h�j�k�d�m�x �i�j�h�\�_�j�d�m�� �\�d�e�x�q�Z�x�l 
�k�e�_�^�m�x�s�b�_ �^�h�d�m�f�_�g�l�u�� �[�m�o�]�Z�e�l�_�j�k�d�b�c �[�Z�e�Z�g�k �h�j�]�Z�g�b�a�Z�p�b�b�� �h�l�q�_�l �h �n�b�g�Z�g�k�h�\�u�o 
�j�_�a�m�e�v�l�Z�l�Z�o �h�j�]�Z�g�b�a�Z�p�b�b�� �h�l�q�_�l �h�[ �b�a�f�_�g�_�g�b�y�o �d�Z�i�b�l�Z�e�Z�� �h�l�q�_�l �h �^�\�b�`�_�g�b�b �^�_�g�_�`�g�u�o 
�k�j�_�^�k�l�\�� �L�Z�d�`�_ �d �^�Z�g�g�u�f �n�h�j�f�Z�f �h�l�q�_�l�g�h�k�l�b �f�h�]�m�l �[�u�l�v �a�Z�i�j�h�r�_�g�u �i�j�b�e�h�`�_�g�b�y�� 
�i�h�y�k�g�b�l�_�e�v�g�u�_ �a�Z�i�b�k�d�b �b �^�j�m�]�h�_ [8, �k�� 9]. 

�< �j�_�a�m�e�v�l�Z�l�_ �i�j�h�\�_�^�_�g�b�y �d�h�f�i�e�_�d�k�Z �l�_�k�l�h�\ �k�j�_�^�k�l�\ �\�g�m�l�j�_�g�g�_�]�h �d�h�g�l�j�h�e�y �b 
�g�_�h�[�o�h�^�b�f�u�o �i�j�h�p�_�^�m�j �i�j�h�\�_�j�d�b �i�h�e�m�q�Z�x�l �Z�m�^�b�l�h�j�k�d�b�_ �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z�� �< �h�i�j�_�^�_�e�_�g�g�u�o 
�k�b�l�m�Z�p�b�y�o �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z �f�h�]�m�l �[�u�l�v �i�h�e�m�q�_�g�u �b�k�d�e�x�q�b�l�_�e�v�g�h �i�m�l�_�f �i�j�h�\�_�^�_�g�b�y 
�i�j�h�p�_�^�m�j �i�j�h�\�_�j�d�b �i�h �k�m�s�_�k�l�\�m [4, �k�� 48]. 

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

�I�j�h�p�_�^�m�j�u �i�j�h�\�_�j�d�b �i�j�_�^�g�Z�a�g�Z�q�_�g�u �^�e�y �i�h�e�m�q�_�g�b�y �Z�m�^�b�l�h�j�k�d�b�o �^�h�d�Z�a�Z�l�_�e�v�k�l�\ 
�k�m�s�_�k�l�\�_�g�g�u�o �b�k�d�Z� �̀_�g�b�c �\ �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b�� 
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�M�d�Z�a�Z�g�g�u�_ �i�j�h�p�_�^�m�j�u �i�j�h�\�_�j�d�b �i�j�h�\�h�^�y�l�k�y �\ �n�h�j�f�Z�o �^�_�l�Z�e�v�g�u�o �l�_�k�l�h�\ ���h�p�_�g�b�\�Z�x�s�b�o 
�i�j�Z�\�b�e�v�g�h�k�l�v �h�l�j�Z� �̀_�g�b�y �h�i�_�j�Z�p�b�c �b �h�k�l�Z�l�d�Z �k�j�_�^�k�l�\ �g�Z �k�q�_�l�Z�o �[�m�o�]�Z�e�l�_�j�k�d�h�]�h �m�q�_�l�Z�� �b 
�Z�g�Z�e�b�l�b�q�_�k�d�b�o �i�j�h�p�_�^�m�j [5, �k�� 32]. 

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

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

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

�I�j�_�^�i�h�k�u�e�d�b �i�h�^�]�h�l�h�\�d�b �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b ���k�f�� �l�Z�[�e�� 4), �d�h�l�h�j�u�_ �k�^�_�e�Z�g�u 
�j�m�d�h�\�h�^�k�l�\�h�f �Z�m�^�b�j�m�_�f�h�]�h �e�b�p�Z �\ �y�\�g�h�c �b�e�b �g�_�y�\�g�h�c �n�h�j�f�_ �m�l�\�_�j�`�^�_�g�b�y�� �h�l�j�Z� �̀_�g�g�u�_ �\ 
�[�m�o�]�Z�e�l�_�j�k�d�h�c �h�l�q�_�l�g�h�k�l�b�� 

 
�L�Z�[�e�b�p�Z 4 – �I�j�_�^�i�h�k�u�e�d�b �i�h�^�]�h�l�h�\�d�b �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b 

�G�Z�b�f�_�g�h�\�Z�g�b�_ �K�h�^�_�j�`�Z�g�b�_ 

�K�m�s�_�k�l�\�h�\�Z�g�b�_ 
�G�Z�e�b�q�b�_ �i�h �k�h�k�l�h�y�g�b�x �g�Z �h�i�j�_�^�_�e�z�g�g�m�x �^�Z�l�m �Z�d�l�b�\�Z �b�e�b 
�h�[�y�a�Z�l�_�e�v�k�l�\�Z�� �h�l�j�Z� �̀_�g�g�h�]�h �\ �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b�� 

�I�j�Z�\�Z �b 
�h�[�y�a�Z�g�g�h�k�l�b 

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

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

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

�K�l�h�b�f�h�k�l�g�Z�y 
�h�p�_�g�d�Z 

�H�l�j�Z�`�_�g�b�_ �\ �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b �g�Z�^�e�_�`�Z�s�_�c �[�Z�e�Z�g�k�h�\�h�c 
�k�l�h�b�f�h�k�l�b �Z�d�l�b�\�Z �b�e�b �h�[�y�a�Z�l�_�e�v�k�l�\�Z�� 

�L�h�q�g�h�_ 
�b�a�f�_�j�_�g�b�_ 

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

�I�j�_�^�k�l�Z�\�e�_�g�b�_ 
�b �j�Z�k�d�j�u�l�b�_ 

�H�[�t�y�k�g�_�g�b�_�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y �b �h�i�b�k�Z�g�b�_ �Z�d�l�b�\�Z �b�e�b �h�[�y�a�Z�l�_�e�v�k�l�\�Z �\ 
�k�h�h�l�\�_�l�k�l�\�b�b �k �i�j�Z�\�b�e�Z�f�b �_�]�h �h�l�j�Z�`�_�g�b�y �\ �n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b�� 

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

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

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

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

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

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

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

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

�x �Z�m�^�b�l�h�j�k�d�b�_ �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z�� �d�h�l�h�j�u�_ �[�u�e�b �k�h�[�j�Z�g�u �Z�m�^�b�l�h�j�h�f�� �[�h�e�_�_ �g�Z�^�_�`�g�u�� 
�q�_�f �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z �h�l �Z�m�^�b�j�m�_�f�h�c �h�j�]�Z�g�b�a�Z�p�b�b [3, �k�� 123]. 

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

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

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

3 �w�l�Z�i – �A�Z�\�_�j�r�_�g�b�_ �i�j�h�\�_�j�d�b �[�m�o�]�Z�e�l�_�j�k�d�h�c �h�l�q�z�l�g�h�k�l�b�� 
�I�h �j�_�a�m�e�v�l�Z�l�Z�f �h�k�m�s�_�k�l�\�e�_�g�g�u�o �Z�m�^�b�l�h�j�k�d�b�o �i�j�h�p�_�^�m�j �\�k�_ �i�h�e�m�q�_�g�g�u�_ �^�h�k�l�Z�l�h�q�g�u�_ 

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

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

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

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

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

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

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

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

�A�g�Z�q�b�l�_�e�v�g�Z�y �q�Z�k�l�v �e�h�]�b�k�l�b�q�_�k�d�b�o �h�i�_�j�Z�p�b�c �h�k�m�s�_�k�l�\�e�y�_�l�k�y �k �i�h�f�h�s�v�x �j�Z�a�e�b�q�g�u�o 
�l�j�Z�g�k�i�h�j�l�g�u�o �k�j�_�^�k�l�\ �a�Z �k�q�_�l �^�\�b�`�_�g�b�y �f�Z�l�_�j�b�Z�e�v�g�h�]�h �i�h�l�h�d�Z �h�l �i�_�j�\�b�q�g�h�]�h �b�k�l�h�q�g�b�d�Z 
�k�u�j�v�y �^�h �d�h�g�_�q�g�h�]�h �i�h�l�j�_�[�e�_�g�b�y�� �K�l�h�b�f�h�k�l�v �w�l�b�o �h�i�_�j�Z�p�b�c �k�h�k�l�Z�\�e�y�_�l 50 % �h�l �h�[�s�_�c 
�k�l�h�b�f�h�k�l�b �e�h�]�b�k�l�b�d�b�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�K�b�k�l�_�f�Z �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�_�g�_�^�`�f�_�g�l�Z �I�:�H �©�=�Z�a�i�j�h�f�ª [1] �h�o�\�Z�l�u�\�Z�_�l �\�k�_ �m�j�h�\�g�b 
�m�i�j�Z�\�e�_�g�b�y �h�l �K�h�\�_�l�Z �^�b�j�_�d�l�h�j�h�\ �^�h �k�i�_�p�b�Z�e�v�g�u�o �i�h�^�j�Z�a�^�_�e�_�g�b�c�� �h�j�]�Z�g�b�a�h�\�Z�g�g�u�o �\ 
�n�b�e�b�Z�e�Z�o �b �^�h�q�_�j�g�b�o �h�[�s�_�k�l�\�Z�o�� �<�k�_ 34 �^�h�q�_�j�g�b�_ �i�j�_�^�i�j�b�y�l�b�y �I�:�H �©�=�Z�a�i�j�h�f�ª�� �d�h�l�h�j�u�_ 
�k�i�_�p�b�Z�e�b�a�b�j�m�x�l�k�y �g�Z �j�Z�a�\�_�^�d�_�� �^�h�[�u�q�_�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_ �o�j�Z�g�_�g�b�b �b �i�_�j�_�j�Z�[�h�l�d�_ �]�Z�a�Z �b 
�]�Z�a�h�\�h�]�h �d�h�g�^�_�g�k�Z�l�Z�� �\�d�e�x�q�Z�y �H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª �\�d�e�x�q�_�g�u �\ �h�[�e�Z�k�l�v �^�_�c�k�l�\�b�y 
�k�b�k�l�_�f�u �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�_�g�_�^�`�f�_�g�l�Z ���j�b�k�� 1). 

 

 
�J�b�k�m�g�h�d 1 - �K�b�k�l�_�f�Z �m�i�j�Z�\�e�_�g�b�y �i�j�b�j�h�^�h�h�o�j�Z�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�v�x 

�]�j�m�i�i�u �i�j�_�^�i�j�b�y�l�b�c �=�Z�a�i�j�h�f 
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�I�:�H �©�=�Z�a�i�j�h�f�ª �b �H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª �i�j�b�g�b�f�Z�x�l �g�Z �k�_�[�y �k�e�_�^�m�x�s�b�_ 
�h�[�y�a�Z�l�_�e�v�k�l�\�Z �\ �h�[�e�Z�k�l�b �w�d�h�e�h�]�b�q�_�k�d�h�c �i�h�e�b�l�b�d�b [2, 3]: 

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

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

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

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

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

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

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

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

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

�< 2019 �]�h�^�m �j�Z�k�o�h�^�u �g�Z �h�o�j�Z�g�m �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �]�j�m�i�i�u �=�Z�a�i�j�h�f �k�h�k�l�Z�\�b�e�b 53,22 
�f�e�j�^�� �j�m�[�� �I�j�h�]�j�_�k�k �\ �^�h�k�l�b� �̀_�g�b�b �d�h�j�i�h�j�Z�l�b�\�g�u�o �w�d�h�e�h�]�b�q�_�k�d�b�o �p�_�e�_�c �]�j�m�i�i�u �=�Z�a�i�j�h�f 
�i�j�_�^�k�l�Z�\�e�_�g �\ �l�Z�[�e�� 1. 

 
�L�Z�[�e�b�p�Z 1 – �>�h�k�l�b�`�_�g�b�_ �d�h�j�i�h�j�Z�l�b�\�g�u�o �w�d�h�e�h�]�b�q�_�k�d�b�o �p�_�e�_�c 

�]�j�m�i�i�h�c �=�Z�a�i�j�h�f �\ 2017 - 2019 �]�]�� [3] 
�D�h�j�i�h�j�Z�l�b�\�g�Z�y �w�d�h�e�h�]�b�q�_�k�d�Z�y 

�p�_�e�v 
�I�j�_�^�i�j�b�y�l�b�y �]�j�m�i�i�u �=�Z�a�i�j�h�f�� 

�m�q�Z�k�l�\�m�x�s�b�_ �\ �j�_�Z�e�b�a�Z�p�b�b �p�_�e�b 
�D�h�e�b�q�_�k�l�\�_�g�g�u�c 

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

�<�k�_ �^�h�q�_�j�g�b�_ �h�[�s�_�k�l�\�Z �i�h 
�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_ �i�j�b�j�h�^�g�h�]�h �]�Z�a�Z�� 
�\�d�e�x�q�Z�y �H�H�H «�=�Z�a�i�j�h�f 
�i�_�j�_�j�Z�[�h�l�d�Z�ª 

�; �g�Z 13,1 %  

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

�<�k�_ �^�h�q�_�j�g�b�_ �h�[�s�_�k�l�\�Z �i�h 
�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_ �i�j�b�j�h�^�g�h�]�h �]�Z�a�Z�� 
�\�d�e�x�q�Z�y �H�H�H «�=�Z�a�i�j�h�f 
�i�_�j�_�j�Z�[�h�l�d�Z�ª 

�; �g�Z 5,0 %  
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�K�g�b�`�_�g�b�_ �k�[�j�h�k�Z �\ 
�i�h�\�_�j�o�g�h�k�l�g�u�_ �\�h�^�g�u�_ 
�h�[�t�_�d�l�u �a�Z�]�j�y�a�g�_�g�g�u�o �b 
�g�_�^�h�k�l�Z�l�h�q�g�h �h�q�b�s�_�g�g�u�o 
�k�l�h�q�g�u�o �\�h� ̂

�<�k�_ �^�h�q�_�j�g�b�_ �h�[�s�_�k�l�\�Z�� �\�d�e�x�q�Z�y 
�H�H�H «�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z» 

�; �g�Z 28,2 %  

�K�g�b�`�_�g�b�_ �^�h�e�b �h�l�o�h�^�h�\�� 
�g�Z�i�j�Z�\�e�y�_�f�u�o �g�Z �a�Z�o�h�j�h�g�_�g�b�_ 

�<�k�_ �^�h�q�_�j�g�b�_ �h�[�s�_�k�l�\�Z�� �\�d�e�x�q�Z�y 
�H�H�H «�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z» 

�; �g�Z 52,9 %  

�K�g�b�`�_�g�b�_ �i�e�Z�l�u �a�Z 
�k�\�_�j�o�g�h�j�f�Z�l�b�\�g�h�_ 
�\�h�a�^�_�c�k�l�\�b�_ 

�<�k�_ �^�h�q�_�j�g�b�_ �h�[�s�_�k�l�\�Z�� �\�d�e�x�q�Z�y 
�H�H�H «�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z» 

�; �g�Z 7,5 %  

�K�g�b�`�_�g�b�_ �i�h�l�j�_�[�e�_�g�b�y 
�l�h�i�e�b�\�g�h - �w�g�_�j�]�_�l�b�q�_�k�d�b�o 
�j�_�k�m�j�k�h�\ �^�e�y �k�h�[�k�l�\�_�g�g�u�o 
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o �g�m�`�^ 

�<�k�_ �^�h�q�_�j�g�b�_ �h�[�s�_�k�l�\�Z �i�h 
�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_ �i�j�b�j�h�^�g�h�]�h �]�Z�a�Z�� 
�\�d�e�x�q�Z�y �H�H�H «�=�Z�a�i�j�h�f 
�i�_�j�_�j�Z�[�h�l�d�Z» 

�; �g�Z 0,4 %  

 
�K�b�k�l�_�f�Z �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�_�g�_�^�`�f�_�g�l�Z �H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª �\�d�e�x�q�Z�_�l �i�y�l�v 

�h�k�g�h�\�g�u�o �g�Z�i�j�Z�\�e�_�g�b�c ���j�b�k�� 2).  
 

 
�J�b�k�m�g�h�d 2 – �H�k�g�h�\�g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y �K�b�k�l�_�f�u �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�_�g�_�^�`�f�_�g�l�Z 

�H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª 
 

�>�e�y �j�_�Z�e�b�a�Z�p�b�b �\�a�y�l�u�o �g�Z �k�_�[�y �h�[�y�a�Z�l�_�e�v�k�l�\ �\ �h�[�e�Z�k�l�b �h�o�j�Z�g�u �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �H�H�H 
�©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª �\�u�i�h�e�g�y�_�l �k�e�_�^�m�x�s�b�c �d�h�f�i�e�_�d�k �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h - �l�_�o�g�b�q�_�k�d�b�o 
�f�_�j�h�i�j�b�y�l�b�c [3]: 

1) �j�Z�a�\�b�\�Z�_�l�� �i�h�^�^�_�j�`�b�\�Z�_�l �b �k�h�\�_�j�r�_�g�k�l�\�m�_�l �b�g�l�_�]�j�b�j�h�\�Z�g�g�m�x �k�b�k�l�_�f�m 
�f�_�g�_�^�`�f�_�g�l�Z�� �h�k�g�h�\�Z�g�g�m�x �g�Z �l�j�_�[�h�\�Z�g�b�y�o �f�_�`�^�m�g�Z�j�h�^�g�u�o �k�l�Z�g�^�Z�j�l�h�\�� �\ �l�h�f �q�b�k�e�_�� ISO 
14001 �©�K�b�k�l�_�f�u �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�_�g�_�^� �̀f�_�g�l�Z�ª �b ISO 50001» �K�b�k�l�_�f�u �w�g�_�j�]�_�l�b�q�_�k�d�h�]�h 
�f�_�g�_�^�`�f�_�g�l�Z�ª�� 

�H�a�j�Z�g�Z���Z�l�f�h�k�n�_�j�n�u��
�b���k�h�o�j�Z�g�_�g�b�_��

�d�e�b�f�Z�l�Z 

�H�o�j�Z�g�Z���\�h�^�g�u�o��
�j�_�k�m�j�k�h�\ 

�H�[�j�Z�s�_�g�b�_���k��
�h�l�o�h�^�Z�f�b��

�i�j�h�b�a�\�h�^�k�l�\�Z 

�H�o�j�Z�g�Z���a�_�f�_�e�v 

�I�j�h�b�a�\�h�^�k�l�\�_�g�g�u�c��
�w�d�h�e�h�]�b�q�_�k�d�b�c��
�f�h�g�b�l�h�j�b�g�]���b��

�d�h�g�l�j�h�e�v 
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2) �m�k�l�Z�g�Z�\�e�b�\�Z�_�l �w�d�h�e�h�]�b�q�_�k�d�b�_ �p�_�e�b �\ �h�[�e�Z�k�l�b �g�_�]�Z�l�b�\�g�h�]�h �\�h�a�^�_�c�k�l�\�b�y �g�Z 
�h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m�� 

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

4) �h�k�m�s�_�k�l�\�e�y�_�l �w�d�h�e�h�]�b�q�_�k�d�b�c �d�h�g�l�j�h�e�v�� �h�p�_�g�b�\�Z�_�l �\�h�a�^�_�c�k�l�\�b�_ �H�[�s�_�k�l�\�Z �g�Z 
�h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m�� 

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

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

7) �k�l�j�Z�o�m�_�l �w�d�h�e�h�]�b�q�_�k�d�b�_ �j�b�k�d�b�� 
8)  �b�a�m�q�Z�_�l �i�j�b�j�h�^�h�h�o�j�Z�g�g�h�_ �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h �j�_�]�b�h�g�h�\ �i�j�b�k�m�l�k�l�\�b�y�� �h�[�_�k�i�_�q�b�\�Z�_�l 

�_�]�h �k�h�[�e�x�^�_�g�b�_ �\�k�_�f�b �j�Z�[�h�l�g�b�d�Z�f�b �H�[�s�_�k�l�\�Z�� 
9) �\�h�\�e�_�d�Z�_�l �\�k�_�o �j�Z�[�h�l�g�b�d�h�\ �H�[�s�_�k�l�\�Z �\ �k�b�k�l�_�f�m �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�_�g�_�^�`�f�_�g�l�Z�� 
10) �\�a�Z�b�f�h�^�_�c�k�l�\�m�_�l �k �\�g�_�r�g�b�f�b �k�l�j�m�d�l�m�j�Z�f�b �b �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�f�b �e�b�p�Z�f�b �\ �q�Z�k�l�b 

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

�=�Z�a�i�j�h�f�� �>�e�y �Z�g�Z�e�b�a�Z �\�h�k�i�h�e�v�a�m�_�f�k�y �h�[�s�_�c �k�l�Z�l�b�k�l�b�d�h�c �]�j�m�i�i�u �d�h�f�i�Z�g�b�c �=�Z�a�i�j�h�f [4]. �L���d�� 
�H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª �y�\�e�y�_�l�k�y �^�h�q�_�j�g�b�f �h�[�s�_�k�l�\�h�f �I�:�H �©�=�Z�a�i�j�h�f�ª�� �g�Z �g�_�]�h 
�j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y �\�k�_ �l�_�g�^�_�g�p�b�b �\ �h�[�e�Z�k�l�b �m�i�j�Z�\�e�_�g�b�y �q�_�e�h�\�_�q�_�k�d�b�f�b �j�_�k�m�j�k�Z�f�b�� 
�k�e�h�`�b�\�r�b�_�k�y �\ �p�_�e�h�f �i�h �i�j�_�^�i�j�b�y�l�b�y�f �]�j�m�i�i�u�� 

�>�b�g�Z�f�b�d�Z �n�b�g�Z�g�k�b�j�h�\�Z�g�b�y �h�o�j�Z�g�u �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u ���H�H�K�� �i�j�_�^�i�j�b�y�l�b�y�f�b �]�j�m�i�i�u 
�=�Z�a�i�j�h�f �i�j�_�^�k�l�Z�\�e�_�g�Z �\ �l�Z�[�e�� 2. 

 
�L�Z�[�e�b�p�Z 2 - �>�b�g�Z�f�b�d�Z �n�b�g�Z�g�k�b�j�h�\�Z�g�b�y �h�o�j�Z�g�u �h�d�j�m�`�Z�x�s�_�c 

�k�j�_�^�u �i�j�_�^�i�j�b�y�l�b�y�f�b �]�j�m�i�i�u �=�Z�a�i�j�h�f�� �f�e�g�� �j�m�[�� 
�I�h�d�Z�a�Z�l�_�e�b 2017 2018 2019 �H�l�d�e�h�g�_�g�b�_ 

2018 / 2017 
�H�l�d�e�h�g�_�g�b�_ 
2019 / 2018 

�Z�[�k�� (+ 
/ - ) 

�h�l�g�� %  �Z�[�k�� (+ 
/ - ) 

�h�l�g�� 
%  

�H�[�s�b�_ �j�Z�k�o�h�^�u �]�j�m�i�i�u 
�=�Z�a�i�j�h�f �g�Z �H�H�K 

70,82 68,96 53,22  - 1,86 97,37 
%  

 - 
15,74 

77,18 
%  

�B�g�\�_�k�l�b�p�b�b �\ �h�k�g�h�\�g�h�c 
�d�Z�i�b�l�Z�e�� �g�Z�i�j�Z�\�e�_�g�g�u�_ 
�g�Z �H�H�K �b 
�j�Z�p�b�h�g�Z�e�v�g�h�_ 
�b�k�i�h�e�v�a�h�\�Z�g�b�_ 
�i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\ 

       

�=�j�m�i�i�Z �=�Z�a�i�j�h�f 35584,
53 

29188,
61 

20421,
32 

 - 
6395,9

2 

82,03 
%  

 - 
8767,2

9 

69,96 
%  

�\ �l���q�� �I�:�H ���=�Z�a�i�j�h�f�� 2 
862,86 

5 
283,52 

5 
119,59 

2420,6
6 

184,55 
%  

 - 
163,93 

96,90 
%  

�L�_�d�m�s�b�_ �a�Z�l�j�Z�l�u �g�Z 
�H�H�K 
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�=�j�m�i�i�Z �=�Z�a�i�j�h�f 34467,
98 

39154,
34 

32180,
11 

4686,3
6 

113,60 
%  

 - 
6974,2

3 

82,19 
%  

�\ �l���q�� �I�:�H ���=�Z�a�i�j�h�f�� 15595,
46 

16137,
67 

16300,
29 

542,21 103,48 
%  

162,62 101,0
1 %  

�\ �l���q�� �l�_�d�m�s�b�_ 
�w�d�k�i�e�m�Z�l�Z�p�b�h�g�g�u�_ 
�a�Z�l�j�Z�l�u �g�Z �H�H�K 

       

�=�j�m�i�i�Z �=�Z�a�i�j�h�f 18219,
75 

22638,
04 

14964,
57 

4418,2
9 

124,25 
%  

 - 
7673,4

7 

66,10 
%  

�\ �l���q�� �I�:�H ���=�Z�a�i�j�h�f�� 9 
707,42 

10104,
97 

9 
933,54 

397,55 104,10 
%  

 - 
171,43 

98,30 
%  

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

       

�=�j�m�i�i�Z �=�Z�a�i�j�h�f 14495,
59 

14584,
14 

15601,
86 

88,55 100,61 
%  

1017,7
2 

106,9
8 %  

�\ �l���q�� �I�:�H ���=�Z�a�i�j�h�f�� 4 
592,33 

4 
662,63 

5 
420,37 

70,30 101,53 
%  

757,74 116,2
5 %  

�\ �l���q�� �q�b�k�e�_ �l�_�d�m�s�b�_ 
�a�Z�l�j�Z�l�u �g�Z 
�d�Z�i�b�l�Z�e�v�g�u�c �j�_�f�h�g�l 
�H�I�N �i�h �H�H�K 

       

�=�j�m�i�i�Z �=�Z�a�i�j�h�f 1 
752,64 

1 
932,16 

1 
613,68 

179,52 110,24 
%  

 - 
318,48 

83,52 
%  

�\ �l���q�� �I�:�H ���=�Z�a�i�j�h�f�� 1 
295,71 

1 
370,07 

946,38 74,36 105,74 
%  

 - 
423,69 

69,08 
%  

�I�e�Z�l�Z �a�Z �g�_�]�Z�l�b�\�g�h�_ 
�\�h�a�^�_�c�k�l�\�b�_ �g�Z 
�h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m 

       

�=�j�m�i�i�Z �=�Z�a�i�j�h�f 767,97 615,76 617,68  - 
152,21 

80,18 
%  

1,92 100,3
1 %  

�\ �l���q�� �I�:�H ���=�Z�a�i�j�h�f�� 266,07 251,04 227,72  - 15,03 94,35 
%  

 - 
23,32 

90,71 
%  

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

412,39 356,94 318,78  - 55,45 86,55 
%  

 - 
38,16 

89,31 
%  

�W�d�h�e�h�]�b�q�_�k�d�b�_ 
�i�e�Z�l�_�`�b �a�Z �j�Z�a�f�_�s�_�g�b�_ 
�h�l�o�h�^�h�\ �i�j�h�b�a�\�h�^�k�l�\�Z �b 
�i�h�l�j�_�[�e�_�g�b�y 

315,36 223,46 276,41  - 91,90 70,86 
%  

52,95 123,7
0 %  

�W�d�h�e�h�]�b�q�_�k�d�b�_ 
�i�e�Z�l�_�`�b �a�Z �k�[�j�h�k�u 
�a�Z�]�j�y�a�g�y�x�s�b�o �\�_�s�_�k�l�\ 
�\ �\�h�^�g�u�_ �h�[�t�_�d�l�u 

40,23 35,36 22,49  - 4,87 87,89 
%  

 - 
12,87 

63,60 
%  
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�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\ �i�j�b�j�h�^�h�h�o�j�Z�g�g�m�x �^�_�y�l�_�e�v�g�h�k�l�v �H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª�� �f�h�`�g�h 
�k�^�_�e�Z�l�v �\�u�\�h�^�u�� �q�l�h �i�j�_�^�i�j�b�y�l�b�_ �[�_�j�_�l �g�Z �k�_�[�y �\�k�x �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v �\ �q�Z�k�l�b �h�o�j�Z�g�u 
�i�j�b�j�h�^�u�� �e�b�d�\�b�^�Z�p�b�b �g�Z�g�h�k�b�f�h�]�h �m�s�_�j�[�Z�� �m�k�l�h�c�q�b�\�h�]�h �j�Z�a�\�b�l�b�y�� �k�h�o�j�Z�g�_�g�b�y �i�j�b�j�h�^�g�u�o 
�j�_�k�m�j�k�h�\�� �H�H�H �©�=�Z�a�i�j�h�f �i�_�j�_�j�Z�[�h�l�d�Z�ª�� �d�Z�d �^�h�q�_�j�g�_�_ �i�j�_�^�i�j�b�y�l�b�_ �I�:�H �©�=�Z�a�i�j�h�f�ª�� 
�m�q�Z�k�l�\�m�_�l �\�h �\�k�_�o �i�j�h�_�d�l�Z�o �b �i�j�h�]�j�Z�f�f�Z�o�� �k�\�y�a�Z�g�g�u�o �k �h�o�j�Z�g�h�c �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u – 
�f�h�^�_�j�g�b�a�b�j�m�_�l �h�[�h�j�m�^�h�\�Z�g�b�_�� �i�_�j�_�o�h�^�b�l �g�Z �g�h�\�u�_ �l�_�o�g�h�e�h�]�b�b �b �k�l�Z�g�^�Z�j�l�u�� �k�h�d�j�Z�s�Z�_�l 
�a�Z�l�j�Z�l�u �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\�� �k�h�d�j�Z�s�Z�_�l �\�u�[�j�h�k�u �\�j�_�^�g�u�o �\�_�s�_�k�l�\ �b �d�h�e�b�q�_�k�l�\�h �h�l�o�h�^�h�\ 
�i�j�h�b�a�\�h�^�k�l�\�Z�� �m�q�Z�k�l�\�m�_�l �\ �w�d�h�e�h�]�b�q�_�k�d�b�o �Z�d�p�b�y�o �g�Z �i�h�k�l�h�y�g�g�h�c �h�k�g�h�\�_�� �q�_�f �^�_�f�h�g�k�l�j�b�j�m�_�l 
�k�h�p�b�Z�e�v�g�h - �h�l�\�_�l�k�l�\�_�g�g�h�_ �i�h�\�_�^�_�g�b�_ �k �l�h�q�d�b �a�j�_�g�b�y �h�o�j�Z�g�u �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u��  

 
�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u�� 
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ANALYSIS OF THE TRADE EFFECT  
OF THE CHINA - RUSSIA FREE TRADE ZONE 

 
Abstract 
At present, China and Russia have established a comprehensive strategic partnership of 

cooperation. As an important way to promote trade liberalization, the free trade zone meets the 
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needs of the economic development of the two countries. This article uses a trade gravity model to 
study the trade effects of establishing a bilateral free trade area between China and Russia, and 
analyzes the variables that affect the bilateral trade volume. The results show that the increase in 
economic scale, direct investment, and the signing of free trade agreements are beneficial to China 
and Russia. The development of trade also shows that the establishment of the China - Russia free 
trade area will produce trade creation effects, and further shows that the construction of the China - 
Russia free trade area has a positive effect on the economic development of China and Russia. 

Keywords 
Gravity model of international trade, econometric model, international trade, free trade area, 

China - Russia trade. 
 
Model introduction 
The trade gravity model is used to analyze the trade flow between countries. It evolved from 

Newton's law of gravity in 1960. Tinbergen and Poyhonen were the first to apply the gravity model 
to the field of international trade [1]. These two economists conducted a quantitative analysis on the 
trade between two countries. They believed that the scale of bilateral trade flows between the two 
countries is related to the respective economies of these two countries. The scale is directly 
proportional and inversely proportional to the spatial distance between the two countries. This 
analysis conclusion of Tinbergen and Poyhonen has opened up a new space for the study of 
international trade theory in the field of econometrics. Subsequently, as the research continued to 
deepen, more and more explanatory variables were brought into the model to meet the needs of 
research. For example,  

– economic factors, including per capita GDP, per capita national income, foreign direct 
investment, tariff rates, consumer price index, etc.;  

– geographic factors, including climate, territorial borders, etc.;  
– demographic factors, including language , Religion, population, etc.;  
– related political factors, including whether to sign a free trade agreement, whether to establish 

an FTA, whether it is a developed country, etc.  
Because of its simple principles and strong data availability, the trade gravity model has 

gradually been widely used in the field of economics and has become one of the main empirical 
research tools for studying trade flows in international trade. 

In 1962, the Dutch economist Jan Tinbergen summarized the basic form of the trade gravity 
model based on the universal gravitation formula, namely the trade gravity equation [2]: 

Tij=A(YiYj) / Dij, (1) 
where Tij – represents the export of exporting country i to importing country j;  
A – a constant;  
Yi – the GDP of country i; 
Yj – the GDP of country j, is the product of the GDP of the two countries; 
Dij – is the distance between country i and country j (is generally expressed by the distance 

between the capitals of the two countries). 
The model is a non - linear model. Therefore, taking the natural logarithm on both sides of the 

formula becomes the linear form as follows: 
lnTij=�E0���E1ln(YiYj)+�E2lnDij+ �Pij (2) 
In the formula �E0,�E1,�E2 are regression coefficients, �Pij is the error interference term. 
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Description of model data 
The data extracted in this article comes from the China Statistical Yearbook [3]. The main 

trading member countries and regions selected are: Russia, India, South Korea, Thailand, Vietnam, 
Singapore, Malaysia, the Philippines and Indonesia. The time span selected in this article is from 
2011 to 2019. The total bilateral trade and foreign direct investment data are from the China 
Statistical Yearbook. The data on GDP and GDP per capita are from the official website of the 
World Bank. The geographical distance is selected between the capitals of the two countries. The 
distance, the data comes from Google Earth, and the information on whether China has signed a 
free trade agreement with its trading partner countries comes from the official website of the China 
Free Trade Zone Service. See the tables 1 – 5 below for specific data. 

 
Table 1 – Total bilateral trade between China and other countries  

from 2011 to 2019, US$100 million [3] 
Year
s 

Russi
a 

India Korea Thailan
d 

Vietna
m 

Singapor
e 

Malaysi
a 

Philippi
nes 

Indone
sia 

2011 792.7 739.
1 

2456.
3 

647.3 402.1 637.1 900.2 322.5 605.5 

2012 882.1 664.
7 

2564.
2 

697.5 504.4 692.7 948.3 363.8 662.3 

2013 892.6 654 2742.
4 

712.4 654.8 759 1060.8 380.5 683.5 

2014 952.7 705.
8 

2904.
4 

726.2 836.4 797.4 1020.1 444.6 635.4 

2015 680.2 716 2757.
9 

754.6 958.5 795.2 972.6 456.4 542.3 

2016 696.2 701.
8 

2527 757.3 928.8 705.3 869.4 472.4 535.4 

2017 842.2 843.
9 

2802.
6 

801.4 1219.9 792.7 961.4 513.1 633.3 

2018 1071.
1 

955.
1 

3134 875.1 1478.3 827.6 1085.8 556.5 773.4 

2019 1109.
4 

928.
1 

2845.
3 

917.5 1619.8 900.4 1240.5 609.6 797.6 

 
Table 2 – The actual amount of foreign investment by country  

from 2011 to 2019, Ten thousand U.S. dollars [3] 
Year
s 

Russi
a 

India Korea Thailan
d 

Vietna
m 

Singapor
e 

Malaysi
a 

Philippi
nes 

Indone
sia 

2011 3102 4217 25510
7 

10120 129 609681 35828 11185 4607 

2012 2992 4406 30380
0 

7772 316 630508 31751 13221 6378 

2013 2208 2705 30542
1 

48305 0 722872 28053 6726 12623 
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2014 4088 5075 39656
4 

6052 7 582668 15749 9707 7802 

2015 1312 8080 40340
1 

4438 0 690407 48048 3867 10754 

2016 7343 5181 47511
2 

5615 0 604668 22113 7760 6399 

2017 2384 1577
2 

36725
3 

11023 353 476318 10836 500 4076 

2018 5677 4754 46668
8 

4574 13883 521021 21162 4986 3246 

2019 5402 2563 55381
7 

10580 1720 759064 7013 1383 1242 

 
Table 3 – 2011 - 2019 GDP of China and other countries, US$100 million [4] 

Yea
rs 

Russ
ia 

India Kore
a 

Thaila
nd 

Vietn
am 

Singa
pore 

Malays
ia 

Philippi
nes 

Indone
sia 

China 

201
1 

2045
9 

1823
0 

1253
2 

3708 1355 2793 2979 2342 8929 7551
5 

201
2 

2208
2 

1827
6 

1278
4 

3975 1558 2950 3144 2619 9178 8532
2 

201
3 

2292
4 

1856
7 

1370
7 

4203 1712 3075 3232 2839 9125 9570
4 

201
4 

2059
2 

2039
1 

1484
3 

4073 1862 3148 3380 2974 8908 1047
56 

201
5 

1363
4 

2103
5 

1465
7 

4012 1932 3080 3013 3064 8608 1106
15 

201
6 

1276
7 

2294
7 

1500
1 

4134 2052 3186 3012 3186 9318 1123
32 

201
7 

1574
1 

2652
7 

1623
9 

4562 2337 3418 3191 3284 10156 1231
04 

201
8 

1657
5 

2713
1 

1724
8 

5065 2452 3732 3587 3468 10422 1389
48 

201
9 

1699
8 

2868
9 

1646
7 

5435 2619 3720 3646 3767 11191 1427
99 

 
Table 4 – Per capita GDP of China and other countries from 2011 to 2019, USD [4] 

Year
s 

Russi
a 

Indi
a 

Kore
a 

Thailan
d 

Vietna
m 

Sing
apor
e 

Mala
ysia 

Philip
pines 

Indon
esia 

China 

2011 1431
1 

145
8 

2509
6 

5492 1525 5389
0 

1039
9 

2450 3122 5618 

2012 1542
0 

144
3 

2546
6 

5860 1735 5554
6 

1081
7 

2694 3643 6316 
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2013 1597
4 

144
9 

2718
2 

6168 1886 5696
7 

1097
0 

2871 3694 7050 

2014 1409
5 

157
3 

2924
9 

5951 2030 5756
2 

1131
9 

2959 3623 7678 

2015 9313 160
5 

2873
2 

5840 2085 5564
6 

9955 3001 3491 8066 

2016 8704 173
2 

2928
8 

5994 2192 5682
8 

9817 3073 3562 8147 

2017 1072
0 

198
1 

3161
6 

6592 2365 6091
3 

1025
9 

3123 3837 8879 

2018 1137
0 

200
5 

3342
2 

7295 2566 6618
8 

1137
7 

3252 3893 9976 

2019 1158
4 

209
9 

3184
6 

7806 2715 6523
3 

1141
4 

3485 4135 10216 

 
Table 5 – Additional calculation parameters [5, 6] 

Country 
 

Distance between country and China, 
km 

Availability of a free trade 
agreement with China 

Russia 5806 No 
India 3788 No 
Korea 960 No 
Thailand 3309 Yes 
Vietnam 2328 Yes 
Singapore 4473 Yes 
Malaysia 4354 Yes 
Philippines 2841 Yes 
Indonesia 5224 Yes 

 
Model construction and regression 
Based on the status quo of bilateral trade between China and the world’s major trading members 

and regions, this article analyzes the variables that affect the bilateral trade volume, and rationally 
introduces and removes relevant variables, so as to establish an economy that conforms to the 
bilateral trade between China and the world’s major trading members and regions Correlation 
analysis between variables. Through the analysis of the correlation between these variables, it can 
be seen that there are certain correlations among variables such as economic aggregate, investment 
level, geographic distance, bordering, absolute value of per capita balance, and whether to sign a 
free trade agreement, and so on. It will make an intuitive and effective judgment on the economic, 
political, and geographic factors generated by the bilateral trade between China and the world's 
major trading member countries and the impact on the development of bilateral trade. Based on the 
analysis of the original trade gravity model and the selected indicators, the panel data model is 
constructed as follows: 

Ln(Tcpy)=�E0���E1ln(YcyYpy)+�E2ln(Icpy)+�E3ln(GDPcpy)+�E4ln(Dcp)+�E5Fcpy+ cpy (3) 
where c – represents China; p – represents the trading partner country; y – represents the year. 
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The explanation of specific explanatory variables is shown in table 7. 
 

Table 7 – Explanation of explanatory variables, expected symbols and theoretical analysis 
Explanatory 

variables 
Variable description 

Expected 
symbol 

Analysis 

Tcpy 

The total bilateral trade 
volume between China c 
and its trading partner 
country p in y year  

 

If the bilateral trade volume continues 
to increase, it indicates that the trade 
between the two countries is 
developing in a positive manner 

Icpy 

Trading partner country p's 
direct investment in China 
c in y year + 

Foreign direct investment is 
conducive to the development of 
bilateral trade. The greater the 
investment, the greater the bilateral 
trade. 

YcyYpy 

The product of the GDP of 
China c and its trading 
partner country p in y year  

+ 

GDP reflects the total economic 
volume and economic scale of a 
country or region. The larger the 
economic scale, the greater the 
capacity for supply and demand and 
the greater the bilateral trade volume. 

GDPcpy 

The absolute value of the 
difference in GDP per 
capita between China c 
and its trading partner 
country p in y year  

 -  

The larger the difference, the more 
the two countries will  focus on inter - 
industry trade and the smaller the 
bilateral trade volume. The smaller 
the difference, the more the two 
countries will  focus on intra - industry 
trade and the larger the bilateral trade 
volume. 

Dcp 
Geographical distance 
between China c and 
trading partner country p 

 -  
The farther the distance, the higher 
the transportation cost and the 
reduction of bilateral trade. 

Fcpy 

 China c and its trading 
partner country p sign a 
free trade agreement in y 
year  

+ 

Signing a free trade agreement to 
reduce trade barriers will  help 
increase the bilateral trade volume 
between the two countries. 

 
Use the data collected in the China Statistical Yearbook [3] to analyze the trade gravity model 

through the Stata software of econometrics are presented in the table 8. 
 

Table 8 – Descriptive Statistics 
Variable Obs Mean Std. Dev. Min Max 

 Tcpy 81 1000.107 663.666 322.5 3134 
 Icpy 81 119426.33 219658.3 0 759064 
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 YcyYpy 81 997900000 896200000 102300000 409700000
0 

 GDPcpy 81 11271.728 15192.377 126 56212 
 Dcp 81 3675.889 1425.644 960 5806 
 Fcp 81 0.667 0.474 0 1 

 
It can be seen from Table 8 that, except for dummy variables, the standard deviation of each 

variable is extremely large, indicating that the sample data is extremely scattered, so in the 
following empirical steps, the above variables are processed logarithmically. 

 
Table 9 – Matrix of correlations 

Variables (1) (2) (3) (4) (5) (6) 
 (1) LnT 1.000 
 (2) LnI 0.470*** 1.000 
 (3) LnYY 0.413*** 0.038*** 1.000 
 (4) 
LnGDP 

0.331***  0.579*** 0.035 1.000 

 (5) LnD  - 
0.646*** 

 - 
0.307*** 

 - 0.031  - 
0.313*** 

1.000 

 (6) Fcp  - 
0.492*** 

 - 0.087  - 
0.826*** 

 - 0.101 0.269** 1.000 

 
From Table 9 we can see the correlation between the two variables. The sign of the coefficient 

can reflect the positive or negative correlation of the two variables to a certain extent. *** means 
significant at the 99 % confidence level, ** Indicates that it is significant at the 95 % confidence 
level. It can be seen that the correlation between most indicators and the explained variable is very 
significant, indicating that the model is effective. 

In the Hausman test, if the P - value is greater than 0.1, the null hypothesis is accepted and the 
random effects model is selected. If the P value is less than 0.1, the null hypothesis is rejected and 
the fixed effects model is selected. The specific results are as follows: 

– Chi - square test value is 3.02; 
– P - value is 0.6969 
According to the output result, the value of Hausman statistic is 3.02, and the corresponding P 

value is 0.6969, which means accepting the null hypothesis and establishing a random effects 
model. 

Breusch and Pagan (1980) [7] provided an LM test to test individual random effects. The 
original hypothesis is H0: = 0, and the alternative hypothesis is H1: �• 0. Through the LM test, we 
can know that the p value is 0.0000, which strongly rejects the null hypothesis, indicating that the 
original model should include the random disturbance item ui that reflects the individual 
characteristics, instead of using mixed regression, and choosing to use random effects regression. 

Table 10 shows the random effects regression results. 
 

Table 10 – Regression results 
LnT  Coef.  St.Err. t - value p - value [95 % Conf Interval] Sig 
LnI 0.032 0.015 2.07 0.038 0.002 .061 **  
LnYY 0.568 0.067 8.47 0.000 0.437 .7 ***  
LnD  - 0.709 0.296  - 2.40 0.017  - 1.288  - .129 **  
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LnGDP 0.004 0.025 0.18 0.860  - 0.044 .053  
F 0.604 0.34 1.77 0.076  - 0.063 1.271 * 
Constant 0.264 2.597 0.10 0.919  - 4.827 5.355  
 
Mean dependent var 6.762 SD dependent var  0.511 
Overall r - squared  0.559 Number of obs  78.000 
Chi - square  149.001 Prob > chi2  0.000 
R - squared within 0.686 R - squared between 0.528 
***  p<.01, **  p<.05, * p<.1 
 
From the data in the table 10, it can be seen that the R2 of the model is 0.686, and the model has 

a high degree of goodness of fit, indicating that the model setting is effective. 
The following conclusions can be drawn from the results of the equation: 
The p - value of the direct investment (LnI) of trading partner countries in China is 0.038, which 

is significant at the 95 % confidence level, and the coefficient is 0.032, indicating that foreign direct 
investment is beneficial to the development of bilateral trade. 

The explanatory variable has a product coefficient of 0.568 for the GDP of the two countries, 
indicating that the higher the GDP, the larger the economic scale and the larger the bilateral trade 
volume. Therefore, for every 1 % increase in the logarithm of the product of the GDP of the two 
countries, the logarithm of the bilateral trade volume between the two countries will increase by 
0.568 % . It further shows that the increase in GDP of China and Russia, the increase in total 
economic volume and economic scale, and the increase in economic level have a significant 
promotion effect on the bilateral trade between the two countries. 

The p - value of the distance between China and its trading partners (LnD) is 0.017, which is 
significant at the 95 % confidence level, and the coefficient is - 0.709, indicating that the distance is 
negatively correlated with the bilateral trade volume. Although the Chinese capital Beijing is 
relatively far from the Russian capital Moscow, the Northeast region represented by Heilongjiang is 
very close to the Russian Far East. Strengthening trade cooperation between Northeast China and 
the Russian Far East will be more conducive to the expansion of China and Russia trade. 

The p - value of the per capita GDP difference (LnGDP) between the trading partner country 
and China is 0.860, and there is no significant correlation under the random effects model. 

The p - value of the dummy variable whether to sign a free trade agreement (F) is 0.076, which 
is significant at the 90 % confidence level, and the coefficient is 0.604, indicating that the signing of 
a free trade agreement does promote the growth of bilateral trade volume, which also shows that 
China and Russia The establishment of a free trade zone will produce trade creation effects, further 
showing that the establishment of a China and Russia free trade zone has a positive role in 
promoting the economic development of China and Russia. 
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�w�n�n�_�d�l�b�\�g�h�k�l�v �^�_�y�l�_�e�v�g�h�k�l�b�� 
 
�G�Z �i�j�_�^�i�j�b�y�l�b�b �b�a �\�k�_�c �f�Z�j�d�_�l�b�g�]�h�\�h�c �^�_�y�l�_�e�v�g�h�k�l�b �h�k�m�s�_�k�l�\�e�y�x�l�k�y �f�_�j�h�i�j�b�y�l�b�y �i�h 

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

�I�j�h�\�_�^�_�g�b�_ PR - �d�Z�f�i�Z�g�b�b �f�h�`�g�h �m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�l�v �k �i�h�f�h�s�v�x �k�e�_�^�m�x�s�b�o 
�b�k�i�h�e�v�a�m�_�f�u�o �d�Z�g�Z�e�h�\ �d�h�f�f�m�g�b�d�Z�p�b�b�� 

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

�©�W�c�q �W�g�^ �W�f�ª�� 
�>�e�y �H�H�H �©�W�c�q �W�g�^ �W�f�ª �b�g�l�_�j�g�_�l–�k�Z�c�l �y�\�e�y�_�l�k�y �d�Z�d �f�h�s�g�u�f �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�f 

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

�K �l�h�q�d�b �a�j�_�g�b�y �d�h�g�l�_�g�l�Z�� �f�h�`�g�h �h�l�f�_�l�b�l�v �d�Z�q�_�k�l�\�_�g�g�h�_ �g�Z�i�h�e�g�_�g�b�_ �k�Z�c�l�Z �b�� �q�l�h �[�h�e�_�_ 
�\�Z�`�g�h�� �k�h�h�l�\�_�l�k�l�\�b�_ �i�j�_�^�k�l�Z�\�e�_�g�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �l�_�f �l�j�_�[�h�\�Z�g�b�y�f�� �d�h�l�h�j�u�_ �\�u�^�\�b�]�Z�x�l 
�i�h�l�j�_�[�b�l�_�e�b �d �g�Z�^�_�`�g�h�c �b �d�Z�q�_�k�l�\�_�g�g�h�c �f�Z�j�d�_�� �k�i�h�k�h�[�g�h�c �a�Z�\�h�_�\�Z�l�v �b�o �^�h�\�_�j�b�_�� �L�Z�d�� 
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�b�g�n�h�j�f�Z�p�b�y �g�Z �k�Z�c�l�_ �o�h�j�h�r�h �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�Z�� �l���_�� �y�\�e�y�_�l�k�y �i�h�g�y�l�g�h�c �b �^�h�k�l�m�i�g�h�c [2, �K�� 
105]. 

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

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

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

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

�� �i�j�h�\�_�^�_�g�b�_ �d�h�g�d�m�j�k�Z �g�Z �e�m�q�r�b�c �\�b�^�_�h–�h�l�a�u�\ �h �i�j�h�^�m�d�p�b�b �[�j�_�g�^�Z �H�H�H �©�W�c�q �W�g�^ 
�W�f�ª��  

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

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

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

�>�Z�e�_�_�� �j�_�d�h�f�_�g�^�m�_�l�k�y �Z�d�l�b�\�b�a�b�j�h�\�Z�l�v �d�h�f�f�m�g�b�d�Z�p�b�b �k �p�_�e�_�\�h�c �Z�m�^�b�l�h�j�b�_�c �\ �f�h�[�b�e�v�g�h�f 
�d�Z�g�Z�e�_ �i�h�k�j�_�^�k�l�\�h�f �l�Z�d�b�o �f�_�j�h�i�j�b�y�l�b�c�� �d�Z�d�� �d�h�g�l�_�d�k�l�g�u�c �f�h�[�b�e�v�g�u�c �i�h�b�k�d�� �[�Z�g�g�_�j�u �\ 
�i�h�b�k�d�h�\�u�o �a�Z�i�j�h�k�Z�o�� �f�h�[�b�e�v�g�u�_ �d�m�i�h�g�u�� �D�j�h�f�_ �l�h�]�h�� �d�h�f�i�Z�g�b�b �H�H�H �©�W�c�q �W�g�^ �W�f�ª 
�j�_�d�h�f�_�g�^�m�_�l�k�y �i�j�b�f�_�g�_�g�b�_ �b�g�k�l�j�m�f�_�g�l�Z�j�b�y �f�h�[�b�e�v�g�h�]�h �d�h�g�l�_�g�l–�f�Z�j�d�_�l�b�g�]�Z�� �d�h�l�h�j�u�c 
�^�Z�`�_ �i�j�b �g�_�a�g�Z�q�b�l�_�e�v�g�u�o �b�g�\�_�k�l�b�p�b�y�o �f�h�`�_�l �^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v �\�u�k�h�d�m�x �w�n�n�_�d�l�b�\�g�h�k�l�v�� �Z 
�b�f�_�g�g�h�� �l�Z�d�b�_ �b�g�k�l�j�m�f�_�g�l�u�� �d�Z�d�� SMS–�j�Z�k�k�u�e�d�b�� push–�m�\�_�^�h�f�e�_�g�b�y ���\�k�i�e�u�\�Z�x�s�b�_ 
�j�_�d�e�Z�f�g�u�_ �h�[�t�y�\�e�_�g�b�y �g�Z �l�_�e�_�n�h�g�Z�o���� �b�k�i�h�e�v�a�h�\�Z�g�b�_ QR–�d�h�^�h�\��  

�J�Z�k�k�f�h�l�j�b�f �k�o�_�f�m �g�Z�i�j�Z�\�e�_�g�b�c �j�_�d�e�Z�f�g�h�c �d�Z�f�i�Z�g�b�b�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c �g�Z �j�b�k�m�g�d�_ 1. 
 

 
�J�b�k�m�g�h�d 1 - �G�Z�i�j�Z�\�e�_�g�b�y �j�_�d�e�Z�f�g�h�c �d�Z�f�i�Z�g�b�b [4, �K�� 51] 
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�W�n�n�_�d�l�b�\�g�h�k�l�v �^�_�y�l�_�e�v�g�h�k�l�b �i�h �k�\�y�a�y�f �k �h�[�s�_�k�l�\�_�g�g�h�k�l�v�x �\�h �f�g�h�]�h�f �a�Z�\�b�k�b�l �h�l 
�g�_�h�[�o�h�^�b�f�h�k�l�b �i�j�h�\�h�^�b�f�u�o PR - �d�Z�f�i�Z�g�b�c�� �d�h�l�h�j�u�_ �^�h�e� �̀g�u �j�Z�[�h�l�Z�l�v �g�Z �^�h�k�l�b�`�_�g�b�_ 
�h�^�g�h�c �p�_�e�b�� 

�J�Z�k�k�f�h�l�j�b�f �[�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�h�k�l�v �H�H�H �©�W�c�q �W�g�^ �W�f�ª �\ �l�Z�[�e�b�p�_ 1. 
�F�_�j�h�i�j�b�y�l�b�y�� 
�;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�Z�y �i�h�f�h�s�v �^�_�l�k�Z�^�m �\ �i�j�Z�a�^�g�h�\�Z�g�b�b �G�h�\�h�]�h �]�h�^�Z �b �J�h� �̀^�_�k�l�\�Z�� 
�©�J�h� �̀^�_�k�l�\�_�g�k�d�b�_ �i�h�^�Z�j�d�b�ª�� 
�;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�Z�y �i�h�f�h�s�v �^�_�l�k�d�h�f�m �^�h�f�m �\�_�l�_�j�Z�g�h�\ 
�;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�Z�y �i�h�f�h�s�v �^�_�l�k�Z�^�m �\ �i�j�Z�a�^�g�h�\�Z�g�b�b �^�_�l�k�d�h�]�h �i�j�Z�a�^�g�b�d�Z �©�>�_�g�v �a�Z�s�b�l�u 

�^�_�l�_�c�ª�� 
�I�h�f�h�s�v �\ �i�j�h�\�_�^�_�g�b�b �i�j�Z�a�^�g�b�d�Z �©�>�_�g�v �J�h�k�k�b�b�ª�� 
�;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�Z�y �i�h�f�h�s�v �k�j�_�^�g�_�c �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c �r�d�h�e�u �‹  1.  
 

�L�Z�[�e�b�p�Z 1 - �;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�h�k�l�v �g�Z 2021 �]�� 
�F�_�j�h�i�j�b�y�l�b�y �K�j�h�d�b �H�l�\�_�l�k�l�\�_�g�g�u�c 

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

 
�Y�g�\�Z�j�v 

 
�A�Z�f�_�k�l�b�l�_�e�v �i�h �f�Z�j�d�_�l�b�g�]�m 

�©�J�h� �̀^�_�k�l�\�_�g�k�d�b�_ �i�h�^�Z�j�d�b�ª 
�^�_�l�k�d�h�f�m �^�h�f�m 

 
�Y�g�\�Z�j�v 

 
�A�Z�f�_�k�l�b�l�_�e�v �i�h �f�Z�j�d�_�l�b�g�]�m 

�;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�Z�y �i�h�f�h�s�v 
�>�h�f�m �\�_�l�_�j�Z�g�h�\ 

 
�F�Z�c 

 
�A�Z�f�_�k�l�b�l�_�e�v �i�h �f�Z�j�d�_�l�b�g�]�m 

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

�^�_�l�k�d�h�]�h �i�j�Z�a�^�g�b�d�Z �©�>�_�g�v 
�a�Z�s�b�l�u 
�^�_�l�_�c�ª 

 
�B�x�g�v 

 
�A�Z�f�_�k�l�b�l�_�e�v �i�h �f�Z�j�d�_�l�b�g�]�m 

�I�h�f�h�s�v �\ �i�j�h�\�_�^�_�g�b�b 
�i�j�Z�a�^�g�b�d�Z �©�>�_�g�v �J�h�k�k�b�b�ª 

 

 
�B�x�g�v 

 
�A�Z�f�_�k�l�b�l�_�e�v �i�h �f�Z�j�d�_�l�b�g�]�m 

�;�e�Z�]�h�l�\�h�j�b�l�_�e�v�g�Z�y �i�h�f�h�s�v 
�k�j�_�^�g�_�c 

�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c 
�r�d�h�e�u 

 

 
�K�_�g�l�y�[�j�v 

 
�A�Z�f�_�k�l�b�l�_�e�v �i�h �f�Z�j�d�_�l�b�g�]�m 

�K�h�k�l�Z�\�e�_�g�h �Z�\�l�h�j�h�f �g�Z �h�k�g�h�\�Z�g�b�b �b�k�l�h�q�g�b�d�Z�� 
�H�n�b�p�b�Z�e�v�g�u�c �k�Z�c�l �H�H�H �©�W�c�q �w�g�^ �W�f �O�_�g�g�_�k �w�g�^ �F�Z�m�j�b�p�ª�� [1, �K�� 16] 

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

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

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

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

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

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

�<�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�_�l �j�Z�a�f�_�j �[�Z�g�g�_�j�Z�� �k�Z�f�u�_ �j�Z�k�i�j�h�k�l�j�Z�g�z�g�g�u�_ �\ �B�g�l�_�j�g�_�l�_ �n�h�j�f�Z�l�u 
�[�Z�g�g�_�j�h�\�� 

468x60 ���k�Z�f�u�c �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c �n�h�j�f�Z�l �[�Z�g�g�_�j�h�\ �\ �k�_�l�b���� 
100x100 ���[�Z�g�g�_�j - �d�\�Z�^�j�Z�l�� �\�_�k�v�f�Z �j�Z�k�i�j�h�k�l�j�Z�g�z�g �\ �[�Z�g�g�_�j�g�u�o �k�_�l�y�o���� 
125x125 ���d�\�Z�^�j�Z�l�g�Z�y �d�g�h�i�d�Z���� 
�������o���� ���d�g�h�i�d�Z�� �l�Z�d�h�c �j�_�d�e�Z�f�g�u�c �©�d�b�j�i�b�q�ª �j�Z�k�i�h�e�Z�]�Z�_�l�k�y �\ �\�_�j�l�b�d�Z�e�v�g�u�o �w�e�_�f�_�g�l�Z�o 

�k�Z�c�l�Z�� 
88x31 ���f�b�d�j�h �i�h�e�h�k�Z�� �d�g�h�i�d�Z �^�e�y �k�q�_�l�q�b�d�h�\�� �d�g�h�i�h�q�d�Z���� �H�k�g�h�\�g�u�f�b �a�Z�^�Z�q�Z�f�b �[�Z�g�g�_�j�Z 

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

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

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

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

�I�h�d�Z�a�u �h�[�u�q�g�h �b�a�f�_�j�y�x�l�k�y �l�u�k�y�q�Z�f�b�� 
�� �d�h�e�b�q�_�k�l�\�h �d�e�b�d�h�\ – �w�l�h �\�l�h�j�h�c�� �g�_ �f�_�g�_�_ �\�Z�`�g�u�c�� �i�Z�j�Z�f�_�l�j�� �>�e�y �j�_�d�e�Z�f�h�^�Z�l�_�e�y 

�\�Z�`�g�_�_ �d�h�e�b�q�_�k�l�\�h �d�e�b�d�h�\�� �q�_�f �d�h�e�b�q�_�k�l�\�h �i�h�d�Z�a�h�\�� 
�� �w�n�n�_�d�l�b�\�g�h�k�l�v �[�Z�g�g�_�j�Z �h�p�_�g�b�\�Z�_�l�k�y �i�Z�j�Z�f�_�l�j�h�f CTR (click through ratio) – �w�l�h 

�h�l�g�h�r�_�g�b�_ �d�h�e�b�q�_�k�l�\�Z �d�e�b�d�h�\ �d �d�h�e�b�q�_�k�l�\�m �i�h�d�Z�a�h�\�� �b�a�f�_�j�y�_�f�h�_ �\ �i�j�h�p�_�g�l�Z�o�� �Q�_�f �\�u�r�_ 
�w�l�Z �\�_�e�b�q�b�g�Z�� �l�_�f �w�n�n�_�d�l�b�\�g�_�_ �k�q�b�l�Z�_�l�k�y �[�Z�g�g�_�j�� �G�Z�i�j�b�f�_�j�� CTR = 2 �h�a�g�Z�q�Z�_�l�� �q�l�h �g�Z 
�d�Z�`�^�u�_ 100 �i�h�d�Z�a�h�\ �[�Z�g�g�_�j�Z �i�j�b�o�h�^�b�l�k�y 2 �i�_�j�_�o�h�^�Z �g�Z �j�_�d�e�Z�f�b�j�m�_�f�u�c �b�f website. �G�Z �a�Z�j�_ 
�k�l�Z�g�h�\�e�_�g�b�y �B�g�l�_�j�g�_�l - �j�_�d�e�Z�f�u CTR �\ 1 �k�q�b�l�Z�e�k�y �g�h�j�f�Z�e�v�g�u�f�� �H�[�u�q�g�u�f �^�e�y �[�Z�g�g�_�j�Z 
�k�q�b�l�Z�_�l�k�y CTR �\ 2–4. �D�Z�d �i�j�Z�\�b�e�h�� �f�_�g�v�r�_�_ �a�g�Z�q�_�g�b�_ �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �g�_�m�^�Z�q�g�h�k�l�b 
�j�_�d�e�Z�f�u �g�Z �[�Z�g�g�_�j�_�� 
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�� �k�l�h�b�f�h�k�l�v �[�Z�g�g�_�j�g�h�c �j�_�d�e�Z�f�u �\ �h�k�g�h�\�g�h�f �h�i�j�_�^�_�e�y�_�l�k�y �l�_�f�� �k�d�h�e�v�d�h �k�l�h�b�l �l�u�k�y�q�Z 
�i�h�d�Z�a�h�\ �[�Z�g�g�_�j�Z �g�Z �^�Z�g�g�h�f �k�_�j�\�_�j�_�� �>�e�y �h�[�h�a�g�Z�q�_�g�b�y �w�l�h�c �\�_�e�b�q�b�g�u �b�k�i�h�e�v�a�m�_�l�k�y 
�i�Z�j�Z�f�_�l�j CPM (cost per mille = cost per thousand impressions) – �k�l�h�b�f�h�k�l�v �l�u�k�y�q�b �i�h�d�Z�a�h�\�� 

�K�m�s�_�k�l�\�m�x�l �b �^�j�m�]�b�_ �i�Z�j�Z�f�_�l�j�u �w�n�n�_�d�l�b�\�g�h�k�l�b�� �i�h�a�\�h�e�y�x�s�b�_ �h�l�k�e�_�`�b�\�Z�l�v �j�Z�[�h�l�m 
�[�Z�g�g�_�j�Z �b �w�n�n�_�d�l�b�\�g�h �m�i�j�Z�\�e�y�l�v �o�h�^�h�f �\�k�_�c �j�_�d�e�Z�f�g�h�c �d�Z�f�i�Z�g�b�b [3, �K�� 46]. 

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

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

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

 
�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�u�o �b�k�l�h�q�g�b�d�h�\ 

1. �K. 3 - 16. – �H�n�b�p�b�Z�e�v�g�u�c �k�Z�c�l �H�H�H «�W�c�q �w�g�^ �W�f �O�_�g�g�_�k �w�g�^ �F�Z�m�j�b�p�ª�� – 
[�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k]. – URL:https: // www2.hm.com / ru _ ru / customer - service / shopping - 
at - hm / store - locator - list.html (�^�Z�l�Z �h�[�j�Z�s�_�g�b�y 10.05.2021). 

2. �;�h�g�^�Z�j�_�\�Z �K�� �J�� �D�h�g�d�m�j�_�g�l�g�u�_ �i�j�_�b�f�m�s�_�k�l�\�Z �b �b�o �j�h�e�v �\ �n�h�j�f�b�j�h�\�Z�g�b�b 
�d�h�g�d�m�j�_�g�l�g�u�o �k�l�j�Z�l�_�]�b�c �j�Z�a�\�b�l�b�y �h�j�]�Z�g�b�a�Z�p�b�b / �K���J�� �;�h�g�^�Z�j�_�\�Z // �W�d�h�g�h�f�b�q�_�k�d�b�_ �b 
�]�m�f�Z�g�b�l�Z�j�g�u�_ �g�Z�m�d�b – 2016. - �‹����  - �K�� 104 - 107. 

3. �<�h�j�h�g�h�\ �>���K�� �K�h�h�l�g�h�r�_�g�b�_ �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�b �i�j�_�^�i�j�b�y�l�b�y �b 
�d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�b �_�]�h �i�j�h�^�m�d�p�b�b / �>���K�� �<�h�j�h�g�h�\ // �K�h�\�j�_�f�_�g�g�Z�y �d�h�g�d�m�j�_�g�p�b�y�� – 2018. 
– �‹  1 (49). – �K�� 40 - 47. 

4. �<�Z�k�b�e�v�_�\�� �<���F�� �J�_�d�e�Z�f�Z�� �l�\�h�j�q�_�k�d�Z�y �b�^�_�y / �<���F�� �<�Z�k�b�e�v�_�\ // �F�Z�j�d�_�l�b�g�] �\ �J�h�k�k�b�b �b �a�Z 
�j�m�[�_� �̀h�f�� - 2017. – �‹  3. - �K�� 45 - 54. 

© �H�]�Z�g�y�g �:���<���� 2021 �]�� 
 
 
 

�H�]�Z�g�y�g �:���<�� 
�k�l�m�^�_�g�l �f�Z�]�b�k�l�j�Z�l�m�j�u��  

�K�m�j�]�m�l�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l�� �]�� �K�m�j�]�m�l�� �J�N�� 
 

�K�H�<�?�J�R�?�G�K�L�<�H�<�:�G�B�? �:�K�K�H�J�L�B�F�?�G�L�G�H�C �I�H�E�B�L�B�D�B  
�D�H�F�I�:�G�B�B �©�W�C�Q �W�G�> �W�F�ª 

 
�:�g�g�h�l�Z�p�b�y 
�< �j�Z�[�h�l�_ �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �i�h�g�y�l�b�_ �Z�k�k�h�j�l�b�f�_�g�l�g�h�c �i�h�e�b�l�b�d�b �h�j�]�Z�g�b�a�Z�p�b�b�� �i�j�h�\�_�^�_�g 

ABC, XYZ – �Z�g�Z�e�b�a �Z�k�k�h�j�l�b�f�_�g�l�Z �Z�g�Z�e�b�a�b�j�m�_�f�h�]�h �i�j�_�^�i�j�b�y�l�b�y�� �k�^�_�e�Z�g �\�u�\�h�^ �i�h �b�l�h�]�Z�f 
�i�j�h�\�_�^�_�g�g�h�]�h �Z�g�Z�e�b�a�Z�� 



226

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

�f�Z�j�d�_�l�b�g�]�Z �d�Z�`�^�h�]�h �i�j�_�^�i�j�b�y�l�b�y�� �W�l�h �g�Z�i�j�Z�\�e�_�g�b�_ �i�j�b�h�[�j�_�l�Z�_�l �h�k�h�[�m�x �a�g�Z�q�b�f�h�k�l�v�� �d�h�]�^�Z 
�k�h �k�l�h�j�h�g�u �i�h�l�j�_�[�b�l�_�e�y �i�j�_�^�t�y�\�e�y�x�l�k�y �i�h�\�u�r�_�g�g�u�_ �l�j�_�[�h�\�Z�g�b�y �i�h �d�Z�q�_�k�l�\�m �b �r�b�j�h�l�_ 
�Z�k�k�h�j�l�b�f�_�g�l�Z �l�h�\�Z�j�h�\�� �M�k�i�_�o �e�x�[�h�]�h �d�h�f�f�_�j�q�_�k�d�h�]�h �i�j�_�^�i�j�b�y�l�b�y �g�Z�i�j�y�f�m�x �a�Z�\�b�k�b�l �h�l 
�i�j�Z�\�b�e�v�g�h �j�Z�a�j�Z�[�h�l�Z�g�g�h�c �b �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h �j�_�Z�e�b�a�m�_�f�h�c �l�h�\�Z�j�g�h�c �i�h�e�b�l�b�d�b�� �;�e�Z�]�h�^�Z�j�y 
�b�a�m�q�_�g�b�x �d�h�g�t�x�g�d�l�m�j�u �j�u�g�d�Z�� �i�j�_�^�i�j�b�y�l�b�_ �i�h�e�m�q�Z�_�l �\�k�x �g�_�h�[�o�h�^�b�f�m�x �_�f�m �b�g�n�h�j�f�Z�p�b�x�� 
�d�h�l�h�j�Z�y �i�h�f�h�]�Z�_�l �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�l�v �m�i�j�Z�\�e�_�g�b�_ �i�j�_�^�i�j�b�y�l�b�_�f �b �k�n�h�j�f�b�j�h�\�Z�l�v 
�h�i�l�b�f�Z�e�v�g�m�x �Z�k�k�h�j�l�b�f�_�g�l�g�m�x �i�h�e�b�l�b�d�m [2, �K�� 144]. 

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

�R�\�_�^�k�d�Z�y �d�h�f�i�Z�g�b�y �i�h �i�j�h�b�a�\�h�^�k�l�\�m �h�^�_�`�^�u OOO �©�W�c�q �W�g�^ �W�f�ª �^�h�e�]�h�_ �\�j�_�f�y �j�Z�[�h�l�Z�_�l 
�g�Z �[�e�Z�]�h � �̀_�g�s�b�g�� �f�m�`�q�b�g�� �i�h�^�j�h�k�l�d�h�\ �b �^�_�l�_�c��  

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

�P�_�e�_�\�Z�y �Z�m�^�b�l�h�j�b�y�� �`�_�g�s�b�g�u �h�l 16 �^�h 65 �e�_�l�� �H�k�g�h�\�g�u�_ �e�b�g�b�b �h�^�_�`�^�u �f�Z�]�Z�a�b�g�Z �H�H�H 
�©�W�c�q �W�g�^ �W�f�ª�� 

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

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

 - Divided - �F�i�_�p�b�Z�e�v�g�h �j�Z�a�j�Z�[�h�l�Z�g�g�u�_ �f�h�^�_�e�b �^�e�y �i�h�^�\�b� �̀g�u�o �^�_�\�m�r�_�d�� �h�g�b �h�l�e�b�q�Z�x�l�k�y 
�y�j�d�h�k�l�v�x �b �g�_�h� �̀b�^�Z�g�g�u�f �j�_�r�_�g�b�y�f�� �P�_�e�_�\�Z�y �Z�m�^�b�l�h�j�b�y �w�l�h�c �e�b�g�b�b �g�Z�q�b�g�Z�_�l�k�y �h�l 14 
�e�x�[�b�l�_�e�v�g�b�p�Z�f�b �g�h�\�u�o �b�^�_�c �\ �f�b�j�_ �f�h�^�u�� �K�l�b�e�v�g�Z�y �h�^�_�`�^�Z �^�e�y �^�_�\�m�r�_�d�� �d�h�l�h�j�u�_ 
�i�j�b�\�u�d�e�b �\�u�^�_�e�y�l�v�k�y �b�a �l�h�e�i�u�� �< �w�l�h�f �h�l�^�_�e�_ �e�_�]�d�h �f�h�`�g�h �g�Z�c�l�b �\�_�s�b �d�Z�d �\ �k�l�b�e�_ casual, 
�l�Z�d �b �^�e�y �\�_�q�_�j�g�b�o �\�u�o�h�^�h�\��  

 - �:�d�k�_�k�k�m�Z�j�u - �`�_�g�k�d�h�f �h�l�^�_�e�_ �i�j�_�^�k�l�Z�\�e�_�g�u �l�Z�d�b�_ �Z�d�k�_�k�k�m�Z�j�u �d�Z�d�� �k�m�f�d�b�� �r�Z�i�d�b�� 
�r�e�y�i�u�� �r�Z�j�n�u�� �i�_�j�q�Z�l�d�b�� �j�_�f�g�b�� �m�d�j�Z�r�_�g�b�y��  

�J�Z�a�f�_�j�g�u�c �j�y� ̂–�h�^�_�`�^�Z – XXS - XL; �h�[�m�\�v 35 - 41. 
�< �l�Z�[�e�b�p�_ 1 �i�j�_�^�k�l�Z�\�e�_�g�u �]�j�m�i�i�u �l�h�\�Z�j�h�\ �b�a �`�_�g�k�d�h�]�h �h�l�^�_�e�Z �f�Z�]�Z�a�b�g�Z H&M, �b �b�o �^�h�e�y 

�\ �h�[�s�_�f �h�[�t�_�f�_ �i�j�h�^�Z�` �`�_�g�k�d�h�]�h �h�l�^�_�e�Z �f�Z�]�Z�a�b�g�Z �k 1 �b�x�g�y 2020 �]�� �i�h 31 �Z�\�]�m�k�l�Z 2020. 
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�L�Z�[�e�b�p�Z 1 – �:�<�K - �Z�g�Z�e�b�a �`�_�g�k�d�h�]�h �h�l�^�_�e�Z �f�Z�]�Z�a�b�g�Z H&M 

�G�Z�b�f�_�g�h�\�Z�g�b�_ �]�j�m�i�i�u 
�>�h�e�y �\ �h�[�s�_�f �h�[�t�_�f�_ 

�i�j�h�^�Z�` ( % ) 
�=�j�m�i�i�Z 

�L�j�b�d�h�l�Z�` 16,4 �:  

�G�b�`�g�_�_ �[�_�e�v�_ 13,6 �:  

�;�j�x�d�b 13,2 �:  

 �;�Z�a�h�\�u�c �l�j�b�d�h�l�Z�` 8,3 �:  

�:�d�k�_�k�k�m�Z�j�u 7,9 �< 

�H�[�m�\�v 6,8 �< 

�;�e�m�a�u 5,6 �< 

�<�y�a�Z�g�u�_ �b�a�^�_�e�b�y 5,0 �< 

�G�h�k�d�b �b �d�h�e�]�h�l�d�b 4,6 �K 

�@�_�g�k�d�b�_ �i�e�Z�l�v�y 3,2 �K 

�<�_�j�o�g�y�y �h�^�_�`�^�Z 3,1 �K 

�J�m�[�Z�r�d�b 3,0 �K 

�X�[�d�b 1,8 �K 

�R�h�j�l�u 1,6 �K 

�D�h�k�f�_�l�b�d�Z 1,4 �K 

�D�m�i�Z�e�v�g�u�_ �b�a�^�_�e�b�y 1,4 �K 

 
�:�<�K - �Z�g�Z�e�b�a �w�n�n�_�d�l�b�\�_�g�� �^�h�k�l�Z�l�h�q�g�h �i�j�h�k�l �b �m�^�h�[�_�g �\ �i�j�b�f�_�g�_�g�b�b�� �;�e�Z�]�h�^�Z�j�y 

�:�<�K - �Z�g�Z�e�b�a�m �d�h�f�i�Z�g�b�y �\�b�^�b�l�� �d�Z�d�b�_ �l�h�\�Z�j�u �i�j�b�g�h�k�y�l �[�h�e�v�r�m�x �q�Z�k�l�v �i�j�b�[�u�e�b (80 
% ) �b �l�j�_�[�m�x�l �h�k�h�[�h�]�h �\�g�b�f�Z�g�b�y�� �Z �d�Z�d�b�_ �l�h�\�Z�j�u �b�f�_�x�l �f�Z�e�_�g�v�d�m�x �^�h�e�x �\ �\�u�j�m�q�d�_ 
�d�h�f�i�Z�g�b�b�� 

�B�k�o�h�^�y �b�a �l�Z�[�e�b�p�u 1, �f�h�`�g�h �\�u�^�_�e�b�l�v �g�_�^�h�k�l�Z�l�d�b �^�Z�g�g�h�]�h �f�_�l�h�^�Z�� �G�_�^�h�k�l�Z�l�h�d 
�a�Z�d�e�x�q�Z�_�l�k�y �\ �l�h�f�� �q�l�h �:�<�K - �Z�g�Z�e�b�a �g�_ �m�q�b�l�u�\�Z�_�l �k�_�a�h�g�g�h�k�l�b �l�h�\�Z�j�h�\�� �?�k�e�b 
�Z�g�Z�e�b�a�b�j�h�\�Z�l�v �^�Z�g�g�u�_ �k �g�Z�q�Z�e�Z �n�b�g�Z�g�k�h�\�h�]�h �]�h�^�Z�� �l�h �\�u�\�h�^�u�� �h�k�g�h�\�Z�g�g�u�_ �g�Z �:�<�K - 
�Z�g�Z�e�b�a�_�� �f�h�]�m�l �[�u�l�v �g�_�d�h�j�j�_�d�l�g�u�� �< �n�b�g�Z�g�k�h�\�u�c �]�h� ̂ �\�o�h�^�y�l �a�b�f�g�b�c�� �\�_�k�_�g�g�b�c�� 
�e�_�l�g�b�c �b �h�k�_�g�g�b�c �k�_�a�h�g�u�� �B�� �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �k�_�a�h�g�Z�� �k�i�j�h�k �g�Z �l�m �b�e�b �b�g�m�x �]�j�m�i�i�m 
�l�h�\�Z�j�Z �f�h�`�_�l �f�_�g�y�l�v�k�y�� �Q�_�]�h�� �d �k�h�`�Z�e�_�g�b�x�� �g�_ �m�q�b�l�u�\�Z�_�l �:�<�K - �Z�g�Z�e�b�a�� �< �d�Z�q�_�k�l�\�_ 
�i�j�b�f�_�j�Z �i�j�b�\�_�^�_�f �i�j�b�f�_�j �k �d�m�i�Z�e�v�g�u�f�b �b�a�^�_�e�b�y�f�b �b �\�_�j�o�g�_�c �h�^�_�`�^�h�c�� �D�Z�d �f�u 
�\�b�^�b�f�� �\�_�j�o�g�y�y �h�^�_�`�^�Z �b �d�m�i�Z�e�v�g�u�_ �b�a�^�_�e�b�y �b�f�_�x�l �f�Z�e�_�g�v�d�m�x �^�h�e�x �\ �h�[�s�_�f 
�h�[�t�_�f�_ �i�j�h�^�Z�`�� �H�^�g�Z�d�h �g�Z �i�_�j�b�h�^ �\�_�k�g�u �b �e�_�l�Z �g�_�h�[�o�h�^�b�f�h �^�_�e�Z�l�v �Z�d�p�_�g�l �g�Z 
�d�m�i�Z�e�v�g�u�o �b�a�^�_�e�b�y�o�� �h�[�s�Z�y �^�h�e�y �i�j�h�^�Z�` �d�h�l�h�j�u�o �j�_�a�d�h �\�h�a�j�Z�k�l�_�l�� �:�g�Z�e�h�]�b�q�g�h�� �k 
�\�_�j�o�g�_�c �h�^�_�`�^�h�c�� �g�Z �a�b�f�g�b�c �i�_�j�b�h�^ �h�[�s�Z�y �^�h�e�y �i�j�h�^�Z�` �\�_�j�o�g�_�c �h�^�_�`�^�u �\�h�a�j�Z�k�l�_�l�� 
�b �\�g�b�f�Z�g�b�_ �[�m�^�_�l �Z�d�p�_�g�l�b�j�h�\�Z�l�v�k�y �g�Z �g�_�c�� �Z �^�h�e�y �i�j�h�^�Z�` �d�m�i�Z�e�v�g�u�o �b�a�^�_�e�b�c 
�m�f�_�g�v�r�b�l�k�y�� 

�< �l�Z�[�e�b�p�_ 2 �i�j�_�^�k�l�Z�\�e�_�g XYZ - �Z�g�Z�e�b�a �`�_�g�k�d�h�]�h �h�l�^�_�e�Z �f�Z�]�Z�a�b�g�Z H&M �a�Z �i�_�j�b�h�^ 
�k �b�x�g�y 2020 �]�� �i�h �Z�\�]�m�k�l 2020 �]�� 
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�L�Z�[�e�b�p�Z 2 – XYZ - �Z�g�Z�e�b�a �`�_�g�k�d�h�]�h �h�l�^�_�e�Z �f�Z�]�Z�a�b�g�Z H&M 

�G�Z�b�f�_�g�h�\�Z�g�b�_ 
�]�j�m�i�i�u �l�h�\�Z�j�Z 

�b�x�g������ ���l�u�k�� 
�j�m�[���� 

�b�x�e������ ���l�u�k�� 
�j�m�[���� 

�Z�\�]������ 
���l�u�k�� 
�j�m�[���� 

�D�h�w�n�n�b�p�b�_�g�l 
�\�Z�j�b�Z�p�b�b 

�=�j�m�i�i�Z 

�;�Z�a�h�\�u�c �l�j�b�d�h�l�Z�` 249 862 252 142 216 930 8 X 

�:�d�k�_�k�k�m�Z�j�u 406 531 371 087 398 762 5 X 

�;�e�m�a�u 145 201 156 872 139 130 6 X 

�G�h�k�d�b �b �d�h�e�]�h�l�d�b 191 872 184 780 167 862 7 X 

�G�b�`�g�_�_ �[�_�e�v�_ 428 658 430 568 356 863 10 Y 

�;�j�x�d�b 363 256 390 456 295 311 14 Y 

�<�y�a�Z�g�u�_ �b�a�^�_�e�b�y 251 425 364 238 291 780 19 Y 

�X�[�d�b 38 203 32 100 43 896 15 Y 

�L�j�b�d�h�l�Z�` 325 222 504 953 306 530 29 Z 

�H�[�m�\�v 308 752 334 741 156 321 36 Z 

�I�e�Z�l�v�y 47 862 80 668 42 862 36 Z 

�<�_�j�o�g�y�y �h�^�_�`�^�Z 267 100 370 200 181 023 35 Z 

�J�m�[�Z�r�d�b 69 852 108 752 60 532 32 Z 

�R�h�j�l�u 3 962 21 583 2 750 112 Z 

�D�h�k�f�_�l�b�d�Z 22 786 64 201 10 486 87 Z 

�D�m�i�Z�e�v�g�u�_ 
�b�a�^�_�e�b�y 

7 985 21 087 3 200 86 Z 

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

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

XYZ - �Z�g�Z�e�b�a �i�h�a�\�h�e�y�_�l �h�p�_�g�b�l�v �k�i�j�h�k �i�h�d�m�i�Z�l�_�e�_�c �g�Z �l�h�l �b�e�b �b�g�h�c �l�h�\�Z�j�� �b�� �[�e�Z�]�h�^�Z�j�y 
�w�l�h�f�m�� �h�i�l�b�f�b�a�b�j�h�\�Z�l�v �k�\�h�b �a�Z�i�Z�k�u�� �g�Z�k�l�j�h�b�l�v �i�h�k�l�Z�\�d�m �l�h�\�Z�j�h�\ �\ �f�Z�]�Z�a�b�g�� �Z �l�Z�d� �̀_�� �g�Z�c�l�b 
�i�j�b�q�b�g�u �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b �k�i�j�h�k�Z �g�Z �l�h�\�Z�j�u�� �G�h �_�k�l�v �b �g�_�^�h�k�l�Z�l�d�b �\ �w�l�h�f �f�_�l�h�^�_�� �G�Z 
�i�j�h�^�Z� �̀m �l�h�\�Z�j�h�\ �\ �f�Z�]�Z�a�b�g�_ �\�e�b�y�_�l �h�]�j�h�f�g�h�_ �d�h�e�b�q�_�k�l�\�h �n�Z�d�l�h�j�h�\�� �d�h�l�h�j�u�_ XYZ - �Z�g�Z�e�b�a 
�g�_ �m�q�b�l�u�\�Z�_�l�� �G�Z �i�j�h�^�Z�`�b �f�h�]�m�l �\�e�b�y�l�v �l�Z�d�b�_ �n�Z�d�l�h�j�u�� �d�Z�d �k�_�a�h�g�g�h�k�l�v�� �g�_�j�_�]�m�e�y�j�g�u�_ 
�i�h�k�l�Z�\�d�b�� �p�_�g�Z �m �d�h�g�d�m�j�_�g�l�h�\ �b �^�j�� �I�j�h�\�h�^�y XYZ - �Z�g�Z�e�b�a�� �g�_�h�[�o�h�^�b�f�h �m�q�b�l�u�\�Z�l�v �\�k�_ 
�n�Z�d�l�h�j�u�� �d�h�l�h�j�u�_ �f�h�]�m�l �\�e�b�y�l�v �g�Z �l�h�\�Z�j [1, �K�� 336]. 

�< �l�Z�[�e�b�p�_ 3 �i�j�_�^�k�l�Z�\�e�_�g �k�h�\�f�_�s�_�g�g�u�c �:�<�K - �Z�g�Z�e�b�a�Z �b XYZ - �Z�g�Z�e�b�a �f�Z�]�Z�a�b�g�Z H&M �g�Z 
�i�_�j�b�h�^ �k 1 �b�x�g�y �i�h 31 �Z�\�]�m�k�l�Z 2020 �]�� 
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�L�Z�[�e�b�p�Z 3 – �k�h�\�f�_�s�_�g�g�u�c �:�<�K - �Z�g�Z�e�b�a�Z �b XYZ - �Z�g�Z�e�b�a �f�Z�]�Z�a�b�g�Z H&M 

�=�j�m�i�i�Z �l�h�\�Z�j�Z �>�h�e�y �\ 
�h�[�h�j�h�l�_ 

�D�h�w�n�n�b�p�b�_�g�l 
�\�Z�j�b�Z�p�b�b �=�j�m�i�i�Z 

�L�j�b�d�h�l�Z�` 16,4 29 �:  Z 

�G�b�`�g�_�_ �[�_�e�v�_ 13,6 10 �:  Y 

�;�j�x�d�b 13,2 14 �:  Y 

�;�Z�a�h�\�u�c �l�j�b�d�h�l�Z�` 8,3 8 �:  X 

�:�d�k�_�k�k�m�Z�j�u 7,9 5 �< X 

�H�[�m�\�v 6,8 36 �< Z 

�;�e�m�a�u 5,6 6 �< X 

�<�y�a�Z�g�u�_ �b�a�^�_�e�b�y 5,0 19 �< Y 

�G�h�k�d�b �b �d�h�e�]�h�l�d�b 4,6 7 �K X 

�I�e�Z�l�v�y 3,2 36 �K Z 

�<�_�j�o�g�y�y �h�^�_�`�^�Z 3,1 35 �K Z 

�J�m�[�Z�r�d�b 3,0 32 �K Z 

�X�[�d�b 1,8 15 �K Y 

�R�h�j�l�u 1,6 112 �K Z 

�D�h�k�f�_�l�b�d�Z 1,4 87 �K Z 

�D�m�i�Z�e�v�g�u�_ �b�a�^�_�e�b�y 1,4 86 �K Z 
 

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

�G�b�`�g�_�_ �[�_�e�v�_�� �[�j�x�d�b �b �\�y�a�Z�g�u�_ �b�a�^�_�e�b�y �h�[�y�a�Z�l�_�e�v�g�h �^�h�e� �̀g�u �[�u�l�v �\ �g�Z�e�b�q�b�b �\ �f�Z�]�Z�a�b�g�_�� 
�B�o �h�l�k�m�l�k�l�\�b�_ �f�h� �̀_�l �a�g�Z�q�b�l�_�e�v�g�h �m�f�_�g�v�r�b�l �h�[�h�j�h�l�� �L�h�\�Z�j�u�� �b�f�_�x�s�b�_ �]�j�m�i�i�m �K�=�� 
�g�_�h�[�o�h�^�b�f�h �l�s�Z�l�_�e�v�g�h �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �b�� �\�h�a�f�h�`�g�h�� �i�j�b�g�y�l�v �j�_�r�_�g�b�_ �h�[ �b�o �\�u�\�h�^�_ �b�a 
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�f�Z�]�Z�a�b�g�Z H&M. 
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�L�Z�d �d�Z�d �Z�g�Z�e�b�a �i�j�_�^�k�l�Z�\�e�_�g �k 1 �b�x�g�y �i�h 31 �Z�\�]�m�k�l�Z�� �l�h �g�_�l �k�f�u�k�e�Z �\�u�\�h�^�b�l�v �\�_�j�o�g�x�x 
�h�^�_� �̀^�m �b�a �Z�k�k�h�j�l�b�f�_�g�l�Z�� �i�h�k�d�h�e�v�d�m �g�Z �e�_�l�h �h�g�Z �[�u�e�Z �g�_�Z�d�l�m�Z�e�v�g�Z�� �D�Z�d �i�h�d�Z�a�u�\�Z�_�l �i�j�Z�d�l�b�d�Z 
�f�Z�]�Z�a�b�g�Z�� �l�h�\�Z�j�Z�f�b �e�_�l�g�_�]�h �\�b�^�Z ���i�e�Z�l�v�y�� �r�h�j�l�u�� �d�m�i�Z�e�v�g�b�d�b�� �a�Z�d�m�i�Z�x�l�k�y �^�h �g�Z�q�Z�e�Z �e�_�l�Z�� 
�i�_�j�b�h�^ �Z�i�j�_�e�v - �b�x�g�v�� �:  �i�h�l�h�f�m�� �w�l�b �]�j�m�i�i�u �l�h�\�Z�j�h�\ �i�h�i�Z�e�b �\ �]�j�m�i�i�m CZ. �< �w�l�h�f �]�h�^�m 
�d�h�f�i�Z�g�b�y �i�j�_�^�h�k�l�Z�\�b�e�Z �g�_�[�h�e�v�r�h�c �Z�k�k�h�j�l�b�f�_�g�l �b �h�[�t�_�f �d�h�k�f�_�l�b�d�b�� �b �d�Z�d �j�_�a�m�e�v�l�Z�l - �w�l�Z 
�]�j�m�i�i�Z �i�h�i�Z�e�Z �\ �]�j�m�i�i�m CZ. �< �b�x�e�_ �b �Z�\�]�m�k�l�_ �[�u�e�b �[�h�e�v�r�b�_ �i�j�h�[�e�_�f�u �k �i�h�k�l�Z�\�d�h�c 
�j�m�[�Z�r�_�d�� �Z �i�h�l�h�f�m�� �^�h�\�h�e�v�g�h �^�h�e�]�b�c �i�_�j�b�h�^�� �\ �g�Z�e�b�q�b�b �g�_ �[�u�e�h �[�h�e�v�r�h�]�h �\�u�[�h�j�Z �j�m�[�Z�r�_�d 
�b �g�_ �\�_�k�v �j�Z�a�f�_�j�g�u�c �j�y� ̂�i�j�b�k�m�l�k�l�\�h�\�Z�e �\ �f�Z�]�Z�a�b�g�_ [3, �K�� 367]. 
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�I�j�b�f�_�g�_�g�b�_ �f�_�l�h�^�h�\ �Z�g�Z�e�b�a�Z �Z�k�k�h�j�l�b�f�_�g�l�Z�� �i�h�a�\�h�e�b�l �k�\�h�_�\�j�_�f�_�g�g�h �j�_�Z�]�b�j�h�\�Z�l�v �g�Z 
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�q�Z�k�l�v�x �w�d�h�g�h�f�b�q�_�k�d�h�c �i�h�e�b�l�b�d�b �]�h�k�m�^�Z�j�k�l�\�Z�� �l�Z�d �d�Z�d �h�l �m�j�h�\�g�y �w�d�h�g�h�f�b�q�_�k�d�h�]�h �b 
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�g�Z�p�b�h�g�Z�e�v�g�h�c �w�d�h�g�h�f�b�d�b�� �Z �l�Z�d�`�_ �_�_ �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_ �\ �p�_�e�h�f�� �=�h�k�m�^�Z�j�k�l�\�h �^�h�e� �̀g�h 
�m�q�Z�k�l�\�h�\�Z�l�v �\ �w�d�h�g�h�f�b�q�_�k�d�h�c �b �k�h�p�b�Z�e�v�g�h�c �`�b�a�g�b �k�l�j�Z�g�u�� �l�Z�d �d�Z�d �h�g�h �i�j�_�^�h�l�\�j�Z�s�Z�_�l 
�j�Z�a�e�b�q�g�u�_ �g�_�]�Z�l�b�\�g�u�_ �i�j�h�p�_�k�k�u �b �y�\�e�_�g�b�y�� �d�h�g�l�j�h�e�b�j�m�_�l �g�Z�e�h�]�h�h�[�e�h�`�_�g�b�_�� �[�Z�g�d�h�\�k�d�m�x �b 
�n�b�g�Z�g�k�h�\�h - �d�j�_�^�b�l�g�m�x �k�b�k�l�_�f�m�� �k�e�_�^�b�l �a�Z �j�Z�a�e�b�q�g�u�f�b �k�_�d�l�h�j�Z�f�b �b �h�l�j�Z�k�e�y�f�b �w�d�h�g�h�f�b�d�b�� 
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�g�Z�p�b�h�g�Z�e�v�g�u�_ �b �j�_�]�b�h�g�Z�e�v�g�u�_�� �L�Z�d�b�_ �h�j�]�Z�g�u �\�e�Z�k�l�b �b�e�b �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�_ �m�q�j�_�`�^�_�g�b�y�� �d 
�i�h�e�g�h�f�h�q�b�y�f �d�h�l�h�j�u�o �f�h�`�g�h �h�l�g�_�k�l�b �j�_�]�m�e�b�j�h�\�Z�g�b�_ �w�d�h�g�h�f�b�d�b �\ �d�Z�d�h�f - �e�b�[�h �k�_�d�l�h�j�_�� 
�g�Z�a�u�\�Z�x�l�k�y �k�m�[�t�_�d�l�Z�f�b �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �j�_�]�m�e�b�j�h�\�Z�g�b�y �w�d�h�g�h�f�b�d�b�� �B�o �h�k�g�h�\�g�Z�y �p�_�e�v 
�a�Z�d�e�x�q�Z�_�l�k�y �\ �l�h�f�� �q�l�h�[�u �g�Z�i�j�Z�\�e�y�l�v �w�d�h�g�h�f�b�q�_�k�d�h�_ �j�Z�a�\�b�l�b�_ �k�l�j�Z�g�u �b �k�]�e�Z�`�b�\�Z�l�v 
�g�_�d�h�l�h�j�u�_ �i�h�k�e�_�^�k�l�\�b�y�� �\�u�a�\�Z�g�g�u�_ �d�h�g�d�j�_�l�g�u�f�b �w�d�h�g�h�f�b�q�_�k�d�b�f�b �y�\�e�_�g�b�y�f�b �b 
�i�j�h�p�_�k�k�Z�f�b [1. �K�� 52]. 

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

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

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

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

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

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

4. �:�^�j�_�k�g�h�k�l�v�� �k�_�e�_�d�l�b�\�g�h�k�l�v �b �i�j�_�^�_�e�v�g�h �^�h�i�m�k�l�b�f�Z�y �e�h�d�Z�e�b�a�Z�p�b�y �j�_�]�b�h�g�Z�e�v�g�h�c 
�i�h�e�b�l�b�d�b ���g�Z�i�j�b�f�_�j�� �i�h�f�h�s�v �g�_ �j�_�]�b�h�g�m �\ �p�_�e�h�f�� �Z �d�h�g�d�j�_�l�g�u�f �l�_�j�j�b�l�h�j�b�y�f �b 
�g�Z�k�_�e�_�g�g�u�f �i�m�g�d�l�Z�f����  

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

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

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

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

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

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

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

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

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

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

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

�h�l�g�h�r�_�g�b�y�o �\�e�Z�k�l�b �b �i�h�^�q�b�g�_�g�b�y�� �o�Z�j�Z�d�l�_�j�g�u�o �^�e�y �\�e�Z�k�l�g�u�o �k�l�j�m�d�l�m�j�� [3. �K�� 78] 
�D�h�k�\�_�g�g�h�_ �j�_�]�m�e�b�j�h�\�Z�g�b�_ �h�k�m�s�_�k�l�\�e�y�_�l�k�y �k �i�h�f�h�s�v�x �j�Z�a�e�b�q�g�u�o �f�_�j �w�d�h�g�h�f�b�q�_�k�d�h�c 

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

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

�< 1990 - �o �d �i�h�^�]�h�l�h�\�d�_ �g�_�n�b�g�Z�g�k�h�\�u�o �h�l�q�_�l�h�\ �k�l�Z�e�b �i�j�b�\�e�_�d�Z�l�v �\�k�_ �[�h�e�v�r�_ �d�h�f�i�Z�g�b�c�� 
�<�k�e�_�^�k�l�\�b�_ �w�l�h�]�h �i�j�h�_�d�l �k�l�Z�g�^�Z�j�l�h�\ GRI �[�u�e �i�j�_�^�k�l�Z�\�e�_�g �m�`�_ �\ 1997, �Z �\ 2000 - �f �]�h�^�m 
�[�u�e�Z �i�j�_�^�k�l�Z�\�e�_�g�Z �i�h�e�g�Z�y �\�_�j�k�b�y �k�l�Z�g�^�Z�j�l�Z�� �K�l�Z�g�^�Z�j�l�u �j�_�]�m�e�y�j�g�h �h�[�g�h�\�e�y�x�l�k�y �b 
�\�u�i�m�k�d�Z�x�l�k�y�� �i�h�k�e�_�^�g�y�y �\�_�j�k�b�y �[�u�e�Z �\�u�i�m�s�_�g�Z �\ 2016 - �f �]�h�^�m�� �J�Z�a�j�Z�[�h�l�d�h�c �k�l�Z�g�^�Z�j�l�h�\ 
�a�Z�g�b�f�Z�_�l�k�y �[�h�k�l�h�g�k�d�Z�y �g�_�d�h�f�f�_�j�q�_�k�d�Z�y �h�j�]�Z�g�b�a�Z�p�b�y CERES, �k�h�a�^�Z�g�g�Z�y �\ 1989 �]�h�^�m�� 
�d�h�l�h�j�Z�y �y�\�e�y�_�l�k�y �\�_�^�m�s�b�f �b�]�j�h�d�h�f �\ �h�[�e�Z�k�l�b �d�h�j�i�h�j�Z�l�b�\�g�h�]�h �m�i�j�Z�\�e�_�g�b�y�� 

�K�h�]�e�Z�k�g�h �b�k�k�e�_�^�h�\�Z�g�b�x�� �i�j�h�\�_�^�_�g�g�h�f�m �d�h�f�i�Z�g�b�_�c �D�F�I�= (The KPMG Survey of 
Sustainability Reporting, 2020) �i�h �k�h�k�l�h�y�g�b�x �g�Z 2020 �]�h� ̂ �m�`�_ �h�d�h�e�h 80 % �d�h�f�i�Z�g�b�c 
�i�m�[�e�b�d�m�x�l �g�_�n�b�g�Z�g�k�h�\�u�_ �h�l�q�_�l�u�� �Z GRI �y�\�e�y�_�l�k�y �^�h�f�b�g�b�j�m�x�s�b�f �f�_�`�^�m�g�Z�j�h�^�g�u�f 
�k�l�Z�g�^�Z�j�l�h�f �^�e�y �i�h�^�]�h�l�h�\�d�b �g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b��  

�G�Z �f�h�f�_�g�l �i�m�[�e�b�d�Z�p�b�b �H�[�a�h�j�Z �D�I�F�= �i�h �m�k�l�h�c�q�b�\�h�f�m �j�Z�a�\�b�l�b�x 2020 �]�h�^�Z�� 
— �?�\�j�h�i�_�c�k�d�b�c �k�h�x�a �h�[�g�h�\�e�y�_�l �>�b�j�_�d�l�b�\�m �?�K �h �g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b �b 

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

�\ �d�h�l�h�j�h�f �h�i�j�_�^�_�e�_�g�u 21 �h�k�g�h�\�g�u�_ �i�h�d�Z�a�Z�l�_�e�b�� 
— �I�y�l�v �d�j�m�i�g�_�c�r�b�o �h�j�]�Z�g�b�a�Z�p�b�c �g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b (GRI, SASB, IIRC, CDSB �b 

CDP) �h�i�m�[�e�b�d�h�\�Z�e�b Statement of Intent, �h�[�y�a�Z�\�r�b�k�v �k�h�\�f�_�k�l�g�h �j�Z�[�h�l�Z�l�v �g�Z�^ �\�k�_�h�[�t�_�f�e�x�s�_�c 
�d�h�j�i�h�j�Z�l�b�\�g�h�c �h�l�q�_�l�g�h�k�l�v�x�� 

— �I�j�h�^�h�e�`�Z�x�l�k�y �d�h�g�k�m�e�v�l�Z�p�b�b �N�h�g�^�Z �F�K�N�H �i�h �k�h�a�^�Z�g�b�x �]�e�h�[�Z�e�v�g�h�c �k�b�k�l�_�f�u 
�g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b�� �d�h�l�h�j�u�_ �m�`�_ �i�h�e�m�q�b�e�b �k�b�e�v�g�m�x �i�h�^�^�_�j�`�d�m �k�h �k�l�h�j�h�g�u �^�j�m�]�b�o 
�h�j�]�Z�g�b�a�Z�p�b�c�� �\�d�e�x�q�Z�y IOSCO [2]. 
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�I�h �^�Z�g�g�u�f CorporateRegister.com, �d�j�m�i�g�_�c�r�_�c �\�k�_�f�b�j�g�h�c �[�Z�a�u �^�Z�g�g�u�o �g�_�n�b�g�Z�g�k�h�\�u�o 

�h�l�q�_�l�h�\�� �\ 2020 �]�h�^�m �[�u�e �h�i�m�[�e�b�d�h�\�Z�g 2441 �h�l�q�_�l�� �i�h �k�j�Z�\�g�_�g�b�x �k 1895 �h�l�q�_�l�h�\ �\ 2016 �]�h�^�m 
[3]. �D�Z�d �\�b�^�g�h �b�a �j�b�k�� 1, �q�b�k�e�h �h�l�q�_�l�h�\ �k �d�Z�`�^�u�f �]�h�^�h�f �m�\�_�e�b�q�b�\�Z�_�l�k�y��  

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

 
�L�Z�[�e�b�p�Z 1 - �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�_ �j�_�]�m�e�b�j�h�\�Z�g�b�_ �g�_�n�b�g�Z�g�k�h�\�h�]�h �h�l�q�_�l�Z [4] 

�K�l�j�Z�g�Z �I�j�b�f�_�g�b�f�h�_ 
�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h 

�J�Z�k�d�j�u�l�b�_ �b�g�n�h�j�f�Z�p�b�b 

�;�j�Z�a�b�e�b�y �N�_�^�_�j�Z�e�v�g�u�c �a�Z�d�h�g 13.303 / 
16 (30 �b�x�g�y 2016 �]���� 30 �b�x�g�y 
2016 �]�h�^�Z���� 
�N�_�^�_�j�Z�e�v�g�u�c �m�d�Z�a 8.945 / 16 
(27 �^�_�d�Z�[�j�y 2016 �]�h�^�Z�� 27 
�^�_�d�Z�[�j�y 2016 �]�h�^�Z���� 

�G�b�d�Z�d�b�o �d�h�g�d�j�_�l�g�u�o �d�j�b�l�_�j�b�_�\ �g�_ �m�d�Z�a�Z�g�h�� 
�G�h �Z�d�l�b�\�g�h �b�k�i�h�e�v�a�m�x�l�k�y �q�Z�k�l�g�u�_ 
�k�l�Z�g�^�Z�j�l�u 
���g�Z�i�j�b�f�_�j�� GRI). 

�?�\�j�h�i�_�c
�k�d�b�c 
�k�h�x�a 

�>�b�j�_�d�l�b�\�Z 2014 / 95 / �?�K �h 
�\�g�_�k�_�g�b�b �b�a�f�_�g�_�g�b�c �\ 
�>�b�j�_�d�l�b�\�m 2013 / 34 / �?�K (22 
�h�d�l�y�[�j�y 2014 �]�h�^�Z�� 6 �^�_�d�Z�[�j�y 
2014 �]�h�^�Z �]�h�k�m�^�Z�j�k�l�\�Z - 
�q�e�_�g�u �?�K �^�h�e�`�g�u �[�u�e�b 
�\�u�i�h�e�g�b�l�v �b�o �d 6 �^�_�d�Z�[�j�y 
2016 �]�h�^�Z�� 

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

�=�_�j�f�Z�g�b
�y 

�A�Z�d�h�g �h �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�b 
�g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b 
�i�j�_�^�i�j�b�g�b�f�Z�l�_�e�_�c �b 
�i�j�h�[�e�_�f �\ �b�o �h�l�q�_�l�g�u�o 
�^�h�d�m�f�_�g�l�Z�o ���\ �k�h�h�l�\�_�l�k�l�\�b�b �k 
�>�b�j�_�d�l�b�\�h�c �?�K �h 
�g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b�� 
(11 �Z�i�j�_�e�y 2017 �]�h�^�Z�� 19 
�Z�i�j�_�e�y 2017 �]�h�^�Z���� 

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

�B�g�^�b�y �K�h�\�_�l �i�h �p�_�g�g�u�f �[�m�f�Z�]�Z�f �b 
�[�b�j�`�Z�f �B�g�^�b�b 
���H�[�y�a�Z�l�_�e�v�k�l�\�Z �i�h �e�b�k�l�b�g�]�m �b 
�j�Z�k�d�j�u�l�b�x �b�g�n�h�j�f�Z�p�b�b 
�L�j�_�[�h�\�Z�g�b�y�� �J�_�]�e�Z�f�_�g�l 
(LODR), �I�h�e�h� �̀_�g�b�_ 34, 
�q�Z�k�l�v 2, �i�m�g�d�l (f) (2 �k�_�g�l�y�[�j�y 
2015 �]�h�^�Z�� 2 �k�_�g�l�y�[�j�y 2015 
�]�h�^�Z�� �i�h�k�e�_�^�g�b�_ �i�h�i�j�Z�\�d�b 
�\�g�_�k�_�g�u 10 �y�g�\�Z�j�y 2020 
�]�h�^�Z���� �N�h�j�f�Z�l �H�l�q�_�l�Z �h�[ 
�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b �[�b�a�g�_�k�Z�� 
CIR / CFD / CMD / 10 / 2015 
(4 �g�h�y�[�j�y 2015 �]���� 4 �g�h�y�[�j�y 
2015). 

�H�[�s�Z�y �b�g�n�h�j�f�Z�p�b�y �h�[ �h�j�]�Z�g�b�a�Z�p�b�b ���k�n�_�j�Z 
�^�_�y�l�_�e�v�g�h�k�l�b�� �l�h�\�Z�j�u / �m�k�e�m�]�b�� �j�u�g�d�b �b 
�l���^������ 
�‡ �n�b�g�Z�g�k�h�\�Z�y �b�g�n�h�j�f�Z�p�b�y�� 
�‡ �j�_�Z�e�b�a�Z�p�b�y �b�g�b�p�b�Z�l�b�\ �\ �h�[�e�Z�k�l�b 
�k�h�p�b�Z�e�v�g�h�c �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� 
�‡ �b�g�n�h�j�f�Z�p�b�y �h �d�h�j�i�h�j�Z�l�b�\�g�h�c �k�h�p�b�Z�e�v�g�h�c 
�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b ���_�_ �k�h�h�l�\�_�l�k�l�\�b�_ 
�i�j�b�g�p�b�i�Z�f�� �m�k�l�Z�g�h�\�e�_�g�g�u�f �\ NVGS, �b�e�b 
�f�_�`�^�m�g�Z�j�h�^�g�u�o �k�l�Z�g�^�Z�j�l�Z�o���� �b�g�n�h�j�f�Z�p�b�y �h 
�j�_�Z�e�b�a�Z�p�b�b �d�Z�`�^�h�]�h �b�a 9 �i�j�b�g�p�b�i�h�\ NVGS. 
�‡ �[�u�e �e�b �i�j�h�\�_�^�_�g �g�_�a�Z�\�b�k�b�f�u�c �Z�m�^�b�l 
�k�h�p�b�Z�e�v�g�h�c �b �w�d�h�e�h�]�b�q�_�k�d�h�c 
�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� 
�‡ �i�j�b�q�b�g�u �g�_�k�h�[�e�x�^�_�g�b�y �i�j�b�g�p�b�i�h�\ NVGs; 
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�Q�l�h �d�Z�k�Z�_�l�k�y �h�l�_�q�_�k�l�\�_�g�g�h�c �i�j�Z�d�l�b�d�b �n�h�j�f�b�j�h�\�Z�g�b�y �k�h�p�b�Z�e�v�g�h�c �h�l�q�_�l�g�h�k�l�b �\ �m�k�e�h�\�b�y�o 
�p�b�n�j�h�\�h�c �w�d�h�g�h�f�b�d�b�� �f�h�`�g�h �h�l�f�_�l�b�l�v�� �q�l�h �g�_�h�[�o�h�^�b�f�u �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �f�_�j�h�i�j�b�y�l�b�y �^�e�y 
�n�h�j�f�b�j�h�\�Z�g�b�y �k�j�_�^�u �i�h�a�\�h�e�y�x�s�_�c �i�j�_�^�k�l�Z�\�e�y�l�v �m�g�b�\�_�j�k�Z�e�v�g�m�x �d�h�j�i�h�j�Z�l�b�\�g�m�x 
�k�h�p�b�Z�e�v�g�m�x �h�l�q�_�l�g�h�k�l�v �k �p�_�e�v�x �i�h�\�u�r�_�g�b�y �_�_ �j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�b�� �A�Z�^�Z�q�Z �y�\�e�y�_�l�k�y 
�g�_�l�j�b�\�b�Z�e�v�g�h�c �i�h�k�d�h�e�v�d�m �k�m�s�_�k�l�\�m�_�l �j�y� ̂ �i�j�h�[�e�_�f �b �j�Z�a�\�b�l�b�y �k�h�p�b�Z�e�v�g�h�c �h�l�q�_�l�g�h�k�l�b �\ 
�k�l�j�Z�g�Z�o �K�G�=�� �a�Z�q�Z�k�l�m�x �g�Z�[�e�x�^�Z�_�l�k�y �^�b�k�[�Z�e�Z�g�k �f�_�`�^�m �^�h�e�_�c �n�b�g�Z�g�k�h�\�h�c �b �g�_�n�b�g�Z�g�k�h�\�h�c 
�b�g�n�h�j�f�Z�p�b�b �\ �h�l�q�_�l�_ [6]. 

�F�h�`�g�h �i�j�h�k�e�_�^�b�l�v �\�a�Z�b�f�h�k�\�y�a�v �f�_�`�^�m �j�h�k�k�b�c�k�d�b�f�b �b �f�_�`�^�m�g�Z�j�h�^�g�u�f�b �k�l�Z�g�^�Z�j�l�Z�f�b�� 
�j�_�]�m�e�b�j�m�x�s�b�f�b �g�_�n�b�g�Z�g�k�h�\�m�x �h�l�q�_�l�g�h�k�l�v�� �D�Z�d �\�b�^�g�h �b�a �j�b�k�� 2, �j�Z�a�j�Z�[�h�l�Z�g�u �b �Z�d�l�b�\�g�h 
�i�j�b�f�_�g�y�x�l�k�y �h�l�_�q�_�k�l�\�_�g�g�u�_ �k�l�Z�g�^�Z�j�l�u�� �d�h�l�h�j�u�_ �k�h�h�l�g�h�k�y�l�k�y �k �f�_�`�^�m�g�Z�j�h�^�g�h�c �i�j�Z�d�l�b�d�h�c�� 
�I�j�h�p�_�k�k �n�h�j�f�b�j�h�\�Z�g�b�y �g�h�j�f�Z�l�b�\�g�h - �i�j�Z�\�h�\�h�c �[�Z�a�u �j�_�]�m�e�b�j�h�\�Z�g�b�y �g�_�n�b�g�Z�g�k�h�\�h�c 
�h�l�q�_�l�g�h�k�l�b �\ �J�h�k�k�b�b �_�s�_ �g�_ �a�Z�\�_�j�r�_�g�� �I�j�h�\�h�^�y�l�k�y �f�_�j�h�i�j�b�y�l�b�y �\ �j�Z�f�d�Z�o �i�e�Z�g�Z 
�f�_�j�h�i�j�b�y�l�b�c �i�h �j�_�Z�e�b�a�Z�p�b�b �D�h�g�p�_�i�p�b�b �j�Z�a�\�b�l�b�y �i�m�[�e�b�q�g�h�c �g�_�n�b�g�Z�g�k�h�\�h�c �h�l�q�_�l�g�h�k�l�b ���h�l 
5 �f�Z�y 2017 �]������ 

 

 
�J�b�k�m�g�h�d 2. �F�_�`�^�m�g�Z�j�h�^�g�u�_ �b �j�h�k�k�b�c�k�d�b�_ �k�l�Z�g�^�Z�j�l�u 

 
�G�_�n�b�g�Z�g�k�h�\�Z�y �h�l�q�_�l�g�h�k�l�v �\ �J�h�k�k�b�b �g�Z�o�h�^�b�l�k�y �g�Z �w�l�Z�i�_ �Z�d�l�b�\�g�h�]�h �j�Z�a�\�b�l�b�y �b �b�f�_�_�l 

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

�G�Z �j�b�k�� 3 �i�j�b�\�_�^�_�g�u �k�\�h�^�g�u�_ �^�Z�g�g�u�_ �h �d�h�e�b�q�_�k�l�\�_ �g�_�n�b�g�Z�g�k�h�\�u�o �h�l�q�_�l�h�\ �\ �J�h�k�k�b�b.  
�< �j�Z�k�q�_�l �[�j�Z�e�h�k�v �d�h�e�b�q�_�k�l�\�h �d�h�f�i�Z�g�b�c�� �d�h�l�h�j�u�_ �h�l�q�b�l�Z�e�b�k�v �a�Z �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c �i�_�j�b�h�^ 

���g�_�d�h�l�h�j�u�_ �d�h�f�i�Z�g�b�b �h�[�g�Z�j�h�^�h�\�Z�e�b �h�^�b�g �h�l�q�_�l �a�Z �^�\�Z �d�Z�e�_�g�^�Z�j�g�u�o �]�h�^�Z�� �b�e�b �b�f�_�e�b �b�g�u�_�� 
�q�_�f �d�Z�e�_�g�^�Z�j�g�u�c�� �h�l�q�_�l�g�u�_ �i�_�j�b�h�^�u���� �G�Z�[�e�x�^�Z�_�f�� �q�l�h �\ 2020 �]�h�^�m �d�h�e�b�q�_�k�l�\�h 
�h�i�m�[�e�b�d�h�\�Z�g�g�u�o �h�l�q�_�l�h�\ �k�g�b�a�b�e�h�k�v (64 �h�l�q�_�l�Z�� �i�h �k�j�Z�\�g�_�g�b�x �k �����x �\ 2019 �]�h�^�m���� 

�Q�Z�k�l�v �h�l�q�_�l�h�\ �j�h�k�k�b�c�k�d�b�o �d�h�f�i�Z�g�b�c �^�h�k�l�m�i�g�Z �d�Z�d �g�Z �j�m�k�k�d�h�f�� �l�Z�d �b �g�Z �Z�g�]�e�b�c�k�d�h�f 
�y�a�u�d�_�� �J�y�^ �d�h�f�i�Z�g�b�c �h�i�m�[�e�b�d�h�\�Z�e�b �k�\�h�x �k�h�p�b�Z�e�v�g�m�x �h�l�q�_�l�g�h�k�l�v �g�Z �\�_�[ - �k�Z�c�l�_ 
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�J�b�k�m�g�h�d 3. �H�i�m�[�e�b�d�h�\�Z�g�g�u�_ �g�_�n�b�g�Z�g�k�h�\�u�_ �h�l�q�_�l�u �\ �J�N [3] 

 
�J�h�k�k�b�c�k�d�b�_ �d�h�f�i�Z�g�b�b �h�k�l�h�j�h� �̀g�h �i�h�^�o�h�^�y�l �d �j�Z�k�d�j�u�l�b�x �b�g�n�h�j�f�Z�p�b�b �h �g�_�n�b�g�Z�g�k�h�\�u�o 

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

�H�[�h�[�s�Z�y�� �f�h�`�g�h �h�l�f�_�l�b�l�v�� �q�l�h �k�Z�f�u�f�b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�b �Z�k�i�_�d�l�Z�f�b �g�_�n�b�g�Z�g�k�h�\�h�c 
�h�l�q�_�l�g�h�k�l�b �\ �J�h�k�k�b�b �y�\�e�y�x�l�k�y�� 

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

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

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

�w�e�_�d�l�j�h�w�g�_�j�]�_�l�b�d�b�ª���� [5] 
�I�h�^�]�h�l�h�\�d�Z �d�h�f�i�Z�g�b�_�c �k�h�p�b�Z�e�v�g�h�c �h�l�q�_�l�g�h�k�l�b �y�\�e�y�_�l�k�y �\�Z�`�g�u�f �w�e�_�f�_�g�l�h�f 

�i�h�^�^�_�j�`�Z�g�b�y �j�_�i�m�l�Z�p�b�b �d�h�f�i�Z�g�b�b �b �b�g�n�h�j�f�b�j�h�\�Z�g�b�y �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�o �k�l�h�j�h�g �h 
�i�h�e�b�l�b�d�_ �d�h�f�i�Z�g�b�b �\ �h�[�e�Z�k�l�b �m�k�l�h�c�q�b�\�h�]�h �j�Z�a�\�b�l�b�y ���j�b�k�� 4).  

 

 
�J�b�k�m�g�h�d 4. �I�h�^�]�h�l�h�\�d�Z �k�h�p�b�Z�e�v�g�h�c �h�l�q�_�l�g�h�k�l�b �\ �J�N�>���@ 
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�L�Z�d�b�f �h�[�j�Z�a�h�f�� �i�h�^�l�\�_�j�`�^�Z�_�l�k�y �]�b�i�h�l�_�a�Z�� �q�l�h �d�h�f�i�Z�g�b�b �[�m�^�m�l �i�j�h�^�h�e�`�Z�l�v 
�h�l�q�b�l�u�\�Z�l�v�k�y�� �d�h�f�i�Z�g�b�b�� �d�h�l�h�j�u�_ �g�Z�q�Z�e�b �i�j�h�p�_�k�k �h�l�q�_�l�g�h�k�l�b�� �h�k�l�Z�x�l�k�y �i�j�_�^�Z�g�g�u�f�b �b�^�_�_ 
�h�l�q�_�l�g�h�k�l�b �b �[�m�^�m�l �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�l�v �g�_�n�b�g�Z�g�k�h�\�m�x �h�l�q�_�l�g�h�k�l�v�� �< �o�h�^�_ �\�j�_�f�_�g�b �l�Z�d�b�_ 
�d�h�f�i�Z�g�b�b �i�h�\�u�r�Z�x�l �k�l�_�i�_�g�v �j�Z�k�d�j�u�l�b�y �b�g�n�h�j�f�Z�p�b�b �\ �k�\�h�b�o �h�l�q�_�l�Z�o �b �Z�g�Z�e�b�l�b�q�g�h�k�l�v 
�i�j�_�^�k�l�Z�\�e�y�_�f�h�c �b�g�n�h�j�f�Z�p�b�b�� �b�k�i�h�e�v�a�m�x�l �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �i�h�d�Z�a�Z�l�_�e�b�� �h�l�q�_�l�u �k�l�Z�g�h�\�y�l�k�y 
�\�k�_ �[�h�e�_�_ �^�h�k�l�m�i�g�u�f�b �^�e�y �b�o �i�h�e�v�a�h�\�Z�l�_�e�_�c�� 
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�L�?�G�>�?�G�P�B�B �N�H�J�F�B�J�H�<�:�G�B�Y �;�M�O�=�:�E�L�?�J�K�D�H�C �H�L�Q�,�L�G�H�K�L�B  
�< �M�K�E�H�<�B�Y�O �P�B�N�J�H�<�B�A�:�P�B�B 

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

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �;�m�o�]�Z�e�l�_�j�k�d�Z�y �h�l�q�z�l�g�h�k�l�v�� �[�m�o�]�Z�e�l�_�j�k�d�b�c �m�q�z�l�� �k�h�\�j�_�f�_�g�g�u�_ 
�p�b�n�j�h�\�u�_ �l�_�o�g�h�e�h�]�b�b�� �p�b�n�j�h�\�b�a�Z�p�b�y�� 

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

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

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

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

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

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

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

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

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

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

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

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

�L�Z�d�� �\ �l�Z�[�e�b�p�_ 1 �i�j�_�^�k�l�Z�\�e�_�g�u �^�h�k�l�h�b�g�k�l�\�Z �b �g�_�^�h�k�l�Z�l�d�b �\ �i�h�e�v�a�h�\�Z�g�b�b �i�j�h�]�j�Z�f�f�g�u�o 
�i�j�h�^�m�d�l�h�\��  

 
�L�Z�[�e�b�p�Z 1 – �K�j�Z�\�g�b�l�_�e�v�g�Z�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �i�j�h�]�j�Z�f�f�g�u�o �i�j�h�^�m�d�l�h�\ 

�I�j�h�]�j�Z�f�f�g�u�c 
�i�j�h�^�m�d�l 

�>�h�k�l�h�b�g�k�l�\�Z �G�_�^�h�k�l�Z�l�d�b 

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

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

�©�;�W�K�L�ª  - �J�Z�k�i�j�_�^�_�e�_�g�b�_ �n�m�g�d�p�b�c �g�Z 
�i�j�b�d�e�Z�^�g�u�_ �[�e�h�d�b�� 
 - �m�^�h�[�k�l�\�h �b �i�j�h�k�l�h�l�Z �\ �j�Z�[�h�l�_�� 

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

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

 - �G�_ �b�f�_�_�l �i�h�k�l�h�y�g�g�u�o 
�h�[�g�h�\�e�_�g�b�c �k�b�k�l�_�f�u�� 
 
 
 

�©�=�Z�e�Z�d�l�b�d�Z�ª  - �I�h�^�^�_�j� �̀d�Z �\�_�^�_�g�b�y 
�[�m�o�]�Z�e�l�_�j�k�d�h�]�h �m�q�z�l�Z �i�h �F�K�N�H�� 
 - �k�l�h�b�f�h�k�l�v �\�e�Z�^�_�g�b�y �^�_�r�_�\�e�_ �\ 3 
�j�Z�a�Z�� �q�_�f �m �a�Z�j�m�[�_�`�g�u�o �k�b�k�l�_�f�� 
 - �i�h�^�^�_�j� �̀d�Z �i�Z�j�Z�e�e�_�e�v�g�h�]�h �m�q�z�l�Z 
�\ �g�_�k�d�h�e�v�d�b�o �i�e�Z�g�Z�o �k�q�_�l�h�\�� 

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

 
 �G�Z �h�k�g�h�\�Z�g�b�b �^�Z�g�g�u�o�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o �\ �l�Z�[�e�b�p�_ 1, �f�h�`�g�h �k�^�_�e�Z�l�v �\�u�\�h�^ �h �l�h�f�� �q�l�h 

�\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �k�Z�f�h�c �\�h�k�l�j�_�[�h�\�Z�g�g�h�c �i�j�h�]�j�Z�f�f�h�c �^�e�y �i�j�_�^�h�k�l�Z�\�e�_�g�b�y 
�h�l�q�z�l�g�h�k�l�b �k�q�b�l�Z�_�l�k�y – �©���K�ª�� �l�Z�d �d�Z�d �[�h�e�v�r�b�f �i�e�x�k�h�f �y�\�e�y�_�l�k�y �i�h�k�l�h�y�g�g�h�_ 
�h�[�g�h�\�e�_�g�b�_ �i�j�h�]�j�Z�f�f�u �b �\�_�^�_�g�b�_ �m�q�z�l�Z �g�Z �j�Z�a�g�u�o �m�q�Z�k�l�d�Z�� �D�Z�d �[�u�e�h �k�d�Z�a�Z�g�h �\�u�r�_�� 
�a�g�Z�q�b�l�_�e�v�g�u�f �b�a�f�_�g�_�g�b�y�f �i�h�^�\�_�j�]�Z�x�l�k�y �b �h�[�t�_�d�l�u �m�q�z�l�Z�� �q�l�h �k�\�y�a�Z�g�h �k 
�\�h�a�j�Z�k�l�Z�g�b�_�f �d�h�e�b�q�_�k�l�\�Z �i�h�d�Z�a�Z�l�_�e�_�c�� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o �j�Z�a�e�b�q�g�u�_ �k�l�h�j�h�g�u 
�[�b�a�g�_�k�Z�� [3] 

�< - �l�j�_�l�v�b�o�� �m�j�h�\�_�g�v �j�Z�a�\�b�l�b�y �i�e�Z�l�_�`�g�u�o �k�b�k�l�_�f �i�h�a�\�h�e�y�_�l �b�k�i�h�e�v�a�h�\�Z�l�v 
�j�Z�k�i�j�_�^�_�e�_�g�g�u�_ �j�_�_�k�l�j�u �\ �^�_�y�l�_�e�v�g�h�k�l�b �w�d�h�g�h�f�b�q�_�k�d�h�]�h �k�m�[�t�_�d�l�Z�� �L�Z�d�b�_ �h�[�t�_�d�l�u 
�m�q�_�l�Z�� �d�Z�d �©�l�h�d�_�g�ª�� �©�d�j�b�i�l�h�\�Z�e�x�l�Z�ª �b �©�k�f�Z�j�l - �d�h�g�l�j�Z�d�l�u�ª �b�f�_�x�l �f�Z�e�u�c �k�j�h�d 
�k�m�s�_�k�l�\�h�\�Z�g�b�y �b �l�j�_�[�m�x�l �[�h�e�_�_ �l�s�Z�l�_�e�v�g�h�]�h �i�h�^�o�h�^�Z �d �h�p�_�g�d�_ �b�o �k�l�h�b�f�h�k�l�b�� �< 
�g�Z�k�l�h�y�s�_�_ �\�j�_�f�y�� �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �N�_�^�_�j�Z�e�v�g�u�f �a�Z�d�h�g�h�f �h�l 31 �b�x�e�y 2020 �]�� N 259 - 
�N�A ���H �p�b�n�j�h�\�u�o �n�b�g�Z�g�k�h�\�u�o �Z�d�l�b�\�Z�o�� �p�b�n�j�h�\�h�c �\�Z�e�x�l�_ �b �h �\�g�_�k�_�g�b�b �b�a�f�_�g�_�g�b�c �\ 
�h�l�^�_�e�v�g�u�_ �a�Z�d�h�g�h�^�Z�l�_�e�v�g�u�_ �Z�d�l�u �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b���� �l�h�d�_�g �b �d�h�b�g �b�f�_�x�l 
�\�Z�j�b�Z�p�b�x �\ �h�l�g�h�r�_�g�b�b �i�j�b�a�g�Z�g�b�y �b�o �d�Z�d �g�_�f�Z�l�_�j�b�Z�e�v�g�u�o �Z�d�l�b�\�h�\�� �l�Z�d �b 
�n�b�g�Z�g�k�h�\�u�o �b�g�k�l�j�m�f�_�g�l�h�\�� �L�Z�d �d�Z�d �^�Z�g�g�u�_ �h�[�t�_�d�l�u �b�f�_�x�l �[�h�e�v�r�m�x �\�h�e�Z�l�b�e�v�g�h�k�l�v 
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�p�_�g�u �\ �j�Z�k�q�_�l�g�u�o �i�_�j�b�h�^�Z�o�� �\ �i�h�k�e�_�^�g�_�_ �\�j�_�f�y �d�Z�d IFRS �b IAS, �l�Z�d �b �N�K�;�M �g�_ 
�i�j�_�^�h�k�l�Z�\�e�y�x�l �l�h�q�g�m�x �b�g�l�_�j�i�j�_�l�Z�p�b�x �\ �\�h�i�j�h�k�_ �i�j�b�g�y�l�b�y �d �m�q�_�l�m �^�Z�g�g�u�o 
�p�b�n�j�h�\�u�o �Z�d�l�b�\�h�\���>���@ 

�< - �q�_�l�\�_�j�l�u�o�� �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �Z�d�l�b�\�g�h �\ �i�j�Z�d�l�b�d�_ �i�j�b�f�_�g�y�_�l�k�y �j�Z�k�r�b�j�y�_�f�u�c 
�y�a�u�d �^�_�e�h�\�h�c �h�l�q�z�l�g�h�k�l�b XBRL – �w�l�h �n�h�j�f�Z�l �i�_�j�_�^�Z�q�b �n�b�g�Z�g�k�h�\�h�c�� �j�_�]�m�e�y�l�h�j�g�h�c �b 
�^�j�m�]�h�c �h�l�q�z�l�g�h�k�l�b�� [5] 

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

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

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

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

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

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

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

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

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

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

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

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

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

�<�g�_�^�j�_�g�b�_ �f�_�j �i�h �h�i�l�b�f�b�a�Z�p�b�b �n�b�g�Z�g�k�h�\�u�o �b �[�m�o�]�Z�e�l�_�j�k�d�b�o �i�j�h�p�_�k�k�h�\ �\ �h�j�]�Z�g�b�a�Z�p�b�b 
�l�Z�d�`�_ �f�h�`�_�l �k�i�h�k�h�[�k�l�\�h�\�Z�l�v �h�[�g�h�\�e�_�g�b�x �w�l�b�o �h�[�e�Z�k�l�_�c �^�_�y�l�_�e�v�g�h�k�l�b �h�j�]�Z�g�b�a�Z�p�b�b�� 
�I�_�j�\�h�k�l�_�i�_�g�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�_�l �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�b�_ �n�b�g�Z�g�k�h�\�u�o �b �[�m�o�]�Z�e�l�_�j�k�d�b�o 
�h�[�y�a�Z�g�g�h�k�l�_�c �l�Z�d�b�f �h�[�j�Z�a�h�f�� �q�l�h�[�u �h�[�_�k�i�_�q�b�l�v �[�_�k�i�_�j�_�[�h�c�g�m�x �j�Z�[�h�l�m �\ �h�j�]�Z�g�b�a�Z�p�b�b [2]. 
�G�Z�i�j�b�f�_�j�� �k�h�l�j�m�^�g�b�d�Z�f �f�h�`�_�l �[�u�l�v �i�h�j�m�q�_�g�h �\�u�\�_�j�y�l�v �k�\�h�x �n�b�g�Z�g�k�h�\�m�x �^�_�y�l�_�e�v�g�h�k�l�v �b 
�g�Z�i�j�Z�\�e�y�l�v �_�_ �\ �[�m�o�]�Z�e�l�_�j�b�x �\ �d�h�g�p�_ �d�Z�`�^�h�c �g�_�^�_�e�b �^�e�y �i�j�h�\�_�j�d�b �b �\�g�_�k�_�g�b�y �\ �h�k�g�h�\�g�m�x 
�[�Z�a�m �^�Z�g�g�u�o�� �L�Z�d�b�f �h�[�j�Z�a�h�f�� �n�b�g�Z�g�k�h�\�u�c �b �[�m�o�]�Z�e�l�_�j�k�d�b�c �h�l�^�_�e�u �f�h�]�m�l �h�l�k�e�_� �̀b�\�Z�l�v �\�k�_ 
�j�Z�k�o�h�^�u �\ �h�j�]�Z�g�b�a�Z�p�b�b �b �m�j�Z�\�g�h�\�_�r�b�\�Z�l�v �b�o �k �^�_�g�v�]�Z�f�b�� �\�u�i�e�Z�q�_�g�g�u�f�b �j�Z�a�e�b�q�g�u�f 
�h�l�^�_�e�Z�f�� �^�e�y �k�h�k�l�Z�\�e�_�g�b�y �h�[�g�h�\�e�_�g�g�u�o �[�x�^�`�_�l�h�\ �h�j�]�Z�g�b�a�Z�p�b�b�� �^�_�g�_�`�g�u�o �i�h�l�h�d�h�\�� 
�i�j�h�]�g�h�a�h�\�� �l�_�g�^�_�g�p�b�c �b �i�j�h�[�e�_�f�g�u�o �h�[�e�Z�k�l�_�c�� 
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ABOUT ENVIRONMENTAL ASPECTS OF INTERNATIONAL COMPAN Y 
 (LI NING GROUP AS AN EXAMPLE) 

 
Abstract 
This article takes the internationally renowned sports company Li Ning Company as an example 

to analyze its contribution to environmental protection in environmental management policy, 
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supply chain management and product safety. This article mainly uses a case study method to 
analyze how Li Ning pays attention to economic development and environmental 
protection. 

The main purpose of this document is to appeal to international traders in pursuit of 
economic development and at the same time pay attention to the balance between 
development and the ecological environment, emphasizing, first, that enterprises in the 
process of sustainable development can obtain environmental benefits and, secondly, 
transnational corporations must play a leading role in preserving the ecology of the world. 

Keywords 
International business, environmental issues, environmental protection, processing of 

raw materials, the use of recycled raw materials, clothing made from recycled raw 
materials. 

 
Li Ning Company is a professional sports brand company founded in 1990 by Mr. Li 

Ning. After 30 years of continuous development and exploration, in addition to the core 
brand Li Ning, Li Ning also owns the LOTTO brand, the AIGLE brand, and the Z - DO 
brand. Li Ning Company is China's first sports company with independent R&D and 
design capabilities. Its first design and development center was established in 1998 in 
Guangdong, China. Li Ning insists on investing funds in research and development and 
building core product competitiveness through hard core technology. Li Ning Company 
focuses on the development of five core sports categories, including basketball, running, 
training, sports life, and badminton, in an attempt to build the Li Ning brand into the 
world's leading sporting goods brand. Relying on advanced technology and reliable word - 
of - mouth, Li Ning has consumers all over the world. At present, with its years of research 
and development accumulation, Li - Ning Company already possesses a variety of core 
technologies such as Li - Ning bow and Li - Ning arc, and products equipped with its core 
technologies are also popular among consumers [1]. 

Li Ning Company is committed to environmental protection while developing trade: 
1. As a leading company in sports goods in China, in 2009, Li Ning began to formally 

reflect the content of environment and sustainable development in its corporate annual 
report, and continued to pay attention to and improve the management of the supply chain 
in order to achieve the sustainable development of supply chain management (picture1) 
[2].  

2. In 2011, Li Ning joined ZDHC and committed to zero discharge of hazardous 
chemicals [3].  

ZDHC Foundation. The ZDHC Foundation oversees implementation of the Roadmap to 
Zero Programme and is a global multi - stakeholder initiative of more than 160 
contributors within the fashion and footwear industry. The Programme that supports 
Signatory Brands with their Roadmap to Zero implementation efforts. As ZDHC 
implementation partner, the Implementation HUB supports organisations all over the 
world, by offering the solutions, training and experts they need to put good chemical 
management in motion. 
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3. In 2013, Li Ning Company proposed in its corporate social responsibility report to 
increase the sustainable management of its supply chain and product safety and sustainable 
management, and began to formally use the term "sustainable management".  

 

 
Picture1 – Measures for Li Ning’s sustainable development [1] 

 
4. From 2019 to 2020, Li Ning took environmental protection as the main marketing idea, and 

carried out many unique marketing activities in China, which attracted the attention of many 
consumers. For example, in the "turning waste into treasure" campaign at the Shanghai Li - Ning 
brand store, customers can personally participate and experience the magical process of turning 
waste plastic bottles into clothing. This activity of using recycled materials such as living plastics to 
make clothes, is also called from "zero" to "one">&the pronunciation of clothing and pronunciation 
of one is the same in Chinese>'  is the environmentally friendly marketing of this nearly 30 - year - 
old Chinese sports brand, and it also promotes the development of the charity and the society.  

5. In Li Ning Company’s 2020 annual report [2], Li Ning adopted ESG strategy, in some aspects 
such as environmental protection, care for employees, supply chain management, product 
responsibility, anti - corruption and community investment that are in line with the Group's 
development strategies to achieve sustainable development [4]. 
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Below we will take a closer look at the environmental management policy of Li Ning Company. 
For its environmental management policies, Li Ning's environmental management measures 

mainly include two aspects:  
1) reducing energy consumption and  
2) reducing waste emissions.  
In order to implement energy saving and emission reduction goals, Li Ning has formulated and 

optimized various internal management systems.  
In terms of reducing waste emissions, Li Ning Company  
– encourages employees to take public transportation,  
– provides convenient commuter shuttle services for employees, and provides employees with 

transportation subsidies to reduce the use of private cars, thereby reducing vehicle exhaust 
emissionsand reducing employees’ carbon emission during their commuting time.  

In terms of office work, Li Ning Company  
– strictly manages printing equipment,  
– saves printing paper,  
– collects hazardous waste in a centralized manner, and  
– cooperates with joint - venture professional companies to clean, transport, and recycle office 

waste.  
Li Ning encourages online work, supports the use of remote meeting platforms, and thus reduces 

paper consumption.  
When purchasing office appliances, Li Ning supports the choice of environmentally friendly 

reusable materials. In terms of reducing energy consumption, Li Ning Company mainly advocates 
effective use of resources through reasonable cost and technical support measures. Replacing old 
facilities in a timely manner and formulating energy - saving plans in accordance with actual plans 
can improve employees' work efficiency and energy - saving awareness.  

The main measures include: using smart facilities to save electricity, using clean new energy, 
strengthening the management of paper and packaging materials, strengthening the management of 
water conservation, and building energy - saving management teams for warehouses and stores. 
Specifically, Li Ning installed energy - saving facilities with light control and temperature control 
functions in the office park of the headquarters to achieve the goal of reducing energy waste during 
non - office hours. With the support of professional companies, Li - Ning uses solar panels to meet 
more than 30 % of electricity demand, greatly reducing the proportion of non - clean energy used 
for power generation. 

The development of science and technology is the core of energy saving and emission reduction. 
As the first brand to respond to the consumption of low - carbon clothing, Li Ning has launched a 
full range of environmentally - friendly clothing through the use of ECOCIRCLE fabrics. After this 
fabric is recycled and sent to the factory for chemical decomposition, it can be turned into a new 
ECOCIRCLE fabric. When this kind of clothing is old and dirty, the wearer can return it to the 
designated recycling location, crush it again, and make it into clothing. The cycle of ECOCIRCLE 
has greatly continued the sustainable value of sustainable fabrics and realized the practical value of 
"clothing rings" and "low - carbon clothing". 

At the end of the article, we note that Li Ning Company constantly cares about the health of 
people and the environment. The company continues to pursue the vision of sustainable 
development, moving to a new chapter in sportswear technology and environmental protection. It 
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can be safely called one of the leading companies in sustainable environmental successful 
development in the world market. 
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AUDIT OF FIXED ASSETS 
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Keywords: fixed assets, audit, goal, task, subject, accounts. 
Annotation. This article analyzes the audit of fixed assets as an expression of the auditor's 

opinion on the reliability of the financial (accounting) statements (information) on fixed assets in 
the enterprise. This article discusses the main objectives of the audit and the application of audit 
procedures. The purpose of the audit of fixed assets is disclosed. Conclusions are drawn about the 
importance of conducting audits. 
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�i�j�_�^�k�l�Z�\�e�y�_�f�h�c �b�f�b �h�l�q�_�l�g�h�k�l�b�� �I�h�w�l�h�f�m �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �Z�m�^�b�l �h�k�g�h�\�g�u�o �k�j�_�^�k�l�\ �g�Z 
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 �D �h�k�g�h�\�g�u�f �k�j�_�^�k�l�\�Z�f �h�l�g�h�k�y�l �a�^�Z�g�b�y�� �k�h�h�j�m� �̀_�g�b�y�� �h�[�h�j�m�^�h�\�Z�g�b�_�� �l�j�Z�g�k�i�h�j�l�g�u�_ 
�k�j�_�^�k�l�\�Z �b �l���^�� �< �k�h�k�l�Z�\�_ �h�k�g�h�\�g�u�o �k�j�_�^�k�l�\ �l�Z�d�`�_ �m�q�b�l�u�\�Z�x�l�k�y�� �g�Z�i�j�b�f�_�j�� �d�Z�i�b�l�Z�e�v�g�u�_ 
�\�e�h�`�_�g�b�y �g�Z �d�h�j�_�g�g�h�_ �m�e�m�q�r�_�g�b�_ �a�_�f�_�e�v�� �H�l�\�_�l�k�l�\�_�g�g�h�c �q�Z�k�l�v�x �Z�m�^�b�l�h�j�k�d�h�c �i�j�h�\�_�j�d�b 
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�]�e�Z�\�g�h�c �p�_�e�v�x �Z�m�^�b�l�Z �h�k�g�h�\�g�u�o �k�j�_�^�k�l�\ �y�\�e�y�_�l�k�y �k�h�k�l�Z�\�e�_�g�b�_ �h�[�h�k�g�h�\�Z�g�g�h�]�h �f�g�_�g�b�y 
�h�l�g�h�k�b�l�_�e�v�g�h �^�h�k�l�h�\�_�j�g�h�k�l�b �b �i�h�e�g�h�l�u �b�g�n�h�j�f�Z�p�b�b �h�[ �h�k�g�h�\�g�u�o �k�j�_�^�k�l�\�Z�o �\ 
�[�m�o�]�Z�e�l�_�j�k�d�h�c ���n�b�g�Z�g�k�h�\�h�c�� �h�l�q�_�l�g�h�k�l�b �Z�m�^�b�j�m�_�f�u�o�� 

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

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

 �I�j�b �Z�m�^�b�l�_ �h�k�g�h�\�g�u�o �k�j�_�^�k�l�\ �i�j�h�\�_�j�y�x�l�k�y �k�e�_�^�m�x�s�b�_ �k�q�_�l�Z�� �[�Z�e�Z�g�k�h�\�u�_ (01 – 
�©�H�k�g�h�\�g�u�_ �k�j�_�^�k�l�\�Z�ª������ – �©�:�f�h�j�l�b�a�Z�p�b�y �h�k�g�h�\�g�u�o �k�j�_�^�k�l�\�ª�� �b �l���^��) �b �a�Z�[�Z�e�Z�g�k�h�\�u�_�� (001 – 
�©�:�j�_�g�^�h�\�Z�g�g�u�_ �h�k�g�h�\�g�u�_ �k�j�_�^�k�l�\�Z�ª�������� – �©�H�[�h�j�m�^�h�\�Z�g�b�_�� �i�j�b�g�y�l�h�_ �^�e�y �f�h�g�l�Z�`�Z�ª���� 

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

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

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

 �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v�� �q�l�h �Z�m�^�b�l�h�j �g�_ �h�[�y�a�Z�g �b�k�i�h�e�v�a�h�\�Z�l�v �\�k�_ �Z�m�^�b�l�h�j�k�d�b�_ �i�j�h�p�_�^�m�j�u�� �l�Z�d 
�d�Z�d �h�g�b �f�h�]�m�l �[�u�l�v �\�a�Z�b�f�h�a�Z�f�_�g�y�_�f�u�f�b�� �Z �\�u�[�b�j�Z�_�l �b�o �h�k�g�h�\�u�\�Z�y�k�v �g�Z �k�\�h�_�f 
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�f �k�m�`�^�_�g�b�b�� �I�j�b �h�[�g�Z�j�m�`�_�g�b�b �g�Z�j�m�r�_�g�b�c �Z�m�^�b�l�h�j �h�i�j�_�^�_�e�y�_�l �b�o 
�o�Z�j�Z�d�l�_�j�� �k�m�l�v�� �m�j�h�\�_�g�v �k�m�s�_�k�l�\�_�g�g�h�k�l�b�� �L�Z�d �`�_ �Z�m�^�b�l�h�j �f�h� �̀_�l �j�Z�a�j�Z�[�h�l�Z�l�v �j�_�d�h�f�_�g�^�Z�p�b�b 
�i�h �m�k�l�j�Z�g�_�g�b�x �h�r�b�[�h�d �\ �[�m�o�]�Z�e�l�_�j�k�d�h�f �m�q�_�l�_�� �?�k�e�b �Z�m�^�b�l�h�j �g�_ �f�h�`�_�l �^�h�k�l�b�q�v �p�_�e�_�c�� 
�i�j�_�^�m�k�f�h�l�j�_�g�g�u�o �k�l�Z�g�^�Z�j�l�Z�f�b�� �_�f�m �i�h�l�j�_�[�m�_�l�k�y �f�h�^�b�n�b�p�b�j�h�\�Z�l�v �Z�m�^�b�l�h�j�k�d�h�_ �f�g�_�g�b�_ �b�e�b 
�h�l�d�Z�a�Z�l�v�k�y �h�l �^�Z�e�v�g�_�c�r�_�]�h �\�u�i�h�e�g�_�g�b�y �Z�m�^�b�l�Z ���B�g�n�h�j�f�Z�p�b�h�g�g�h�_ �k�h�h�[�s�_�g�b�_ �F�b�g�n�b�g�Z 
�J�h�k�k�b�b �h�l 30.03.2020 N �B�K - �Z�m�^�b�l - 32). 
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�O�Z�j�v�d�h�\�Z �G���<�� 
�<�Z�k�b�g�Z �I�� �G�� 
�>�h�p�_�g�l�� �d���w���g�� 

�F�Z�]�b�k�l�j�Z�g�l 
�M�e�v�y�g�h�\�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  

�M�e�v�y�g�h�\�k�d�� �J�h�k�k�b�y 
  

�:�G�:�E�B�A �H�K�G�H�<�G�U�O �N�B�G�:�G�K�H�<�U�O �I�H�D�:�L�?�E�?�C  
�>�?�Y�L�?�E�V�G�H�K�L�B �I�J�?�>�I�J�B�Y�L�B�Y 

�G�: �I�J�B�F�?�J�? �:�H �©�M�E�V�Y�G�H�<�K�D�K�:�O�:�J�ª 
 
�:�g�g�h�l�Z�p�b�y 
�Q�l�h�[�u �k�h�a�^�Z�l�v �i�j�b�[�u�e�v�g�u�c �[�b�a�g�_�k �g�_�h�[�o�h�^�b�f�h �k�h�_�^�b�g�b�l�v �d�Z�i�b�l�Z�e �b �a�g�Z�g�b�y�� �B 

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

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

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

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

�g�_�i�e�h�o�b�_ �j�_�a�m�e�v�l�Z�l�u�� 2019 �]�h� ̂ �k�l�Z�e �i�_�j�b�h�^�h�f �a�Z�d�j�_�i�e�_�g�b�y �k�l�Z�j�u�o �b �^�h�k�l�b�`�_�g�b�y 
�g�h�\�u�o �j�_�d�h�j�^�h�\ �j�h�k�k�b�c�k�d�h�]�h �:�I�D�� �d�h�l�h�j�u�f �g�_ �k�f�h�]�e�b �i�h�f�_�r�Z�l�v �^�Z�`�_ �i�j�b�j�h�^�g�u�_ 
�Z�g�h�f�Z�e�b�b�� �< 2019 �]�h�^�m �i�j�h�b�a�\�h�^�k�l�\�h �i�j�h�^�m�d�p�b�b �k�_�e�v�k�d�h�]�h �o�h�a�y�c�k�l�\�Z �m�\�_�e�b�q�b�e�h�k�v �g�Z 
4 % , �k�h�k�l�Z�\�b�\ �h�d�h�e�h 5,9 �l�j�e�g�� �j�m�[�e�_�c �i�h �^�Z�g�g�u�f �J�h�k�k�l�Z�l�� �< �l�h�f �q�b�k�e�_ �i�j�b�j�h�k�l �\ 
�j�Z�k�l�_�g�b�_�\�h�^�k�l�\�_ �k�h�k�l�Z�\�b�e 6,1 % . �< 2018 - �f  �^�b�g�Z�f�b�d�Z �\ �h�l�j�Z�k�e�b �[�u�e�Z 
�h�l�j�b�p�Z�l�_�e�v�g�h�c — �f�b�g�m�k 0,2 % . 

�B�l�h�]�b 2019 �]�h�^�Z �\ �k�Z�o�Z�j�g�h�c �h�l�j�Z�k�e�b �J�h�k�k�b�b �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �i�h�\�u�r�_�g�b�_�f 
�\�Z�e�h�\�h�]�h �k�[�h�j�Z �k�Z�o�Z�j�g�h�c �k�\�_�d�e�u �b �j�h�k�l�h�f �i�j�h�b�a�\�h�^�k�l�\�Z �k�Z�o�Z�j�Z�� 

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

�D�Z�q�_�k�l�\�_�g�g�u�c �b �k�\�h�_�\�j�_�f�_�g�g�u�c �Z�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�]�h �j�_�a�m�e�v�l�Z�l�Z �^�_�y�l�_�e�v�g�h�k�l�b 
�h�[�s�_�k�l�\�Z �y�\�e�y�_�l�k�y �h�k�g�h�\�h�c �^�e�y �\�u�y�\�e�_�g�b�y �g�Z�b�[�h�e�_�_ �m�y�a�\�b�f�u�o �b �k�e�Z�[�u�o �Z�k�i�_�d�l�h�\ 
�^�_�y�l�_�e�v�g�h�k�l�b �H�[�s�_�k�l�\�Z�� �^�Z�_�l �\�h�a�f�h�`�g�h�k�l�v �m�k�b�e�_�g�b�y �d�h�j�i�h�j�Z�l�b�\�g�h�]�h �d�h�g�l�j�h�e�y�� �Z 
�l�Z�d�`�_ �h�i�j�_�^�_�e�_�g�b�y �d�e�x�q�_�\�u�o �g�Z�i�j�Z�\�e�_�g�b�c �^�_�y�l�_�e�v�g�h�k�l�b �H�[�s�_�k�l�\�Z�� 
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�:�g�Z�e�b�a�b�j�m�y �j�_�a�m�e�v�l�Z�l�u �n�b�g�Z�g�k�h�\�h - �o�h�a�y�c�k�l�\�_�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �h�[�s�_�k�l�\�Z �\ 2019 
�]�h�^�m�� �g�Z�[�e�x�^�Z�_�l�k�y �k�g�b�`�_�g�b�_ �n�b�g�Z�g�k�h�\�u�o �i�h�d�Z�a�Z�l�_�e�_�c �^�_�y�l�_�e�v�g�h�k�l�b �w�f�b�l�_�g�l�Z �i�h 
�b�l�h�]�Z�f �h�l�q�_�l�g�h�]�h �]�h�^�Z�� ���L�Z�[�e�b�p�Z 1) 

�<�u�j�m�q�d�Z �h�l �h�k�g�h�\�g�h�]�h �\�b�^�Z �^�_�y�l�_�e�v�g�h�k�l�b �h�[�s�_�k�l�\�Z �k�g�b�a�b�e�Z�k�v �i�h �k�j�Z�\�g�_�g�b�x �k 
2018 �]�h�^�h�f �g�Z 114 223 �l�u�k�� �j�m�[�e�_�c�� �q�l�h �k�h�k�l�Z�\�e�y�_�l 5,77 % , �g�_�k�f�h�l�j�y �g�Z �l�h �q�l�h �b 
�a�Z�]�h�l�h�\�e�_�g�h �[�h�e�v�r�_ �k�u�j�v�y�� �b �\�u�j�Z�[�h�l�Z�g�h �[�h�e�v�r�_ �k�Z�o�Z�j�g�h�]�h �i�_�k�d�Z �\ �h�l�q�_�l�g�h�f �]�h�^�m�� 
�K�\�y�a�Z�g�h �w�l�h �k �i�j�h�k�_�^�Z�g�b�_�f �p�_�g�u �g�Z �k�Z�o�Z�j �g�Z �i�j�h�l�y�`�_�g�b�b �\�k�_�]�h 2019 �]�h�^�Z�� �p�_�g�u 
�k�g�b�a�b�e�b�k�v �[�h�e�_�_ �q�_�f �g�Z 45 % , �m�i�Z�\ �^�h �f�b�g�b�f�m�f�Z �a�Z �i�h�k�e�_�^�g�b�_ 7 �e�_�l�� 

�I�j�h�q�b�_ �^�h�o�h�^�u �\ 2019 �]�h�^�m �l�Z�d�`�_ �k�g�b�a�b�e�b�k�v �g�Z 112 185 �l�u�k�� �j�m�[�e�_�c �b �k�h�k�l�Z�\�b�e�b 
89 588 �l�u�k�� �j�m�[�e�_�c�� �k�e�h�`�b�e�b�k�v �h�g�b �b�a �k�e�_�^�m�x�s�b�o �k�l�Z�l�_�c�� 

�H�^�g�h�\�j�_�f�_�g�g�h �k�h �k�g�b�`�_�g�b�_�f �^�h�o�h�^�g�h�c �q�Z�k�l�b �[�x�^�`�_�l�Z �i�j�_�^�i�j�b�y�l�b�y �g�Z�[�e�x�^�Z�_�f 
�l�Z�d�`�_ �b �m�f�_�g�v�r�_�g�b�_ �j�Z�k�o�h�^�g�h�c �q�Z�k�l�b �i�h�q�l�b �i�h �\�k�_�f �i�h�d�Z�a�Z�l�_�e�y�f�� �<�u�j�h�k�e�b �l�h�e�v�d�h 
�m�i�j�Z�\�e�_�g�q�_�k�d�b�_ �j�Z�k�o�h�^�u �g�Z 13 649 �l�u�k�� �j�m�[�e�_�c�� �D�h�f�f�_�j�q�_�k�d�b�_ �j�Z�k�o�h�^�u �k�g�b�a�b�e�b�k�v 
�g�Z 3143 �l�u�k�� �j�m�[�e�_�c�� �i�j�h�q�b�_ �j�Z�k�o�h�^�u �k�g�b�a�b�e�b�k�v �g�Z 61 392 �l�u�k�� �j�m�[�e�_�c�� 

 
�L�Z�[�e�b�p�Z 1 - �H�k�g�h�\�g�u�_ �n�b�g�Z�g�k�h�\�u�_ �i�h�d�Z�a�Z�l�_�e�b  

�a�Z 2018 �b 2019 �]�h� ̂

�G�Z�b�f�_�g�h�\�Z�g�b�_ �i�h�d�Z�a�Z�l�_�e�_�c 
�?�^�b�g�b�p�Z 

�b�a�f�_�j�_�g�b�y 
2018 �]�h� ̂ 2019 �]�h� ̂

�L�_�f�i �j�h�k�l�Z 
���k�g�b�`�_�g�b�y���� 

%  

�K�l�h�b�f�h�k�l�v �q�b�k�l�u�o �Z�d�l�b�\�h�\ 
�w�f�b�l�_�g�l�Z 

�l�u�k���j�m�[�� 796 637 797 272 0,08 

�<�u�j�m�q�d�Z �h�l �i�j�h�^�Z�` �l�u�k���j�m�[�� 
1 978 
757 

1 864 
534 

(5,77) 

�K�_�[�_�k�l�h�b�f�h�k�l�v �l�u�k�� �j�m�[�� 
(1 647 
642) 

(1 653 
398) 

0,35 

�D�h�f�f�_�j�q�_�k�d�b�_ �j�Z�k�o�h�^�u �l�u�k���j�m�[�� (38 839) (35 696) (8,09) 

�M�i�j�Z�\�e�_�g�q�_�k�d�b�_ �j�Z�k�o�h�^�u �l�u�k���j�m�[�� 
(130 
200) 

(143 
849) 

10,48 

�I�j�b�[�u�e�v �h�l �i�j�h�^�Z�` �l�u�k�� �j�m�[�� 162 076 31 591 (80,51) 
�I�j�h�p�_�g�l�u �d �i�h�e�m�q�_�g�b�x �l�u�k�� �j�m�[�� 18 027 18 370 1,90 
�I�j�h�p�_�g�l�u �d �m�i�e�Z�l�_ �l�u�k�� �j�m�[�� (34 788) (33 945) (2,42) 
�I�j�h�q�b�_ �^�h�o�h�^�u �l�u�k�� �j�m�[�� 201 773 89 588 (55,60) 

�I�j�h�q�b�_ �j�Z�k�o�h�^�u 
�l�u�k�� �j�m�[�� (156 

293) 
(94 901) (39,28) 

�I�j�b�[�u�e�v ���m�[�u�l�h�d�� �^�h 
�g�Z�e�h�]�h�h�[�e�h�`�_�g�b�y 

�l�u�k�� �j�m�[�� 190 795 10 703 (94,39) 

�I�e�Z�l�_�`�b �\ �[�x�^�`�_�l �l�u�k���j�m�[�� (50 995) (10 037) (80,32) 
�Q�b�k�l�Z�y �i�j�b�[�u�e�v �l�u�k�� �j�m�[�� 139 797 636 (99,55) 
�J�_�g�l�Z�[�_�e�v�g�h�k�l�v �i�j�h�^�Z�` �l�u�k�� �j�m�[�� 7,07 1,7 (75,95) 
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�I�j�h�q�b�_ �j�Z�k�o�h�^�u �h�[�s�_�k�l�\�Z �\ 2019 �]�h�^�m �k�h�k�l�Z�\�b�e�b 94 901 �l�u�k�� �j�m�[�e�_�c�� 
�I�h �b�l�h�]�Z�f 2019 �]�h�^�Z �h�[�s�_�k�l�\�h�f �[�u�e �i�h�e�m�q�_�g �i�h�e�h�`�b�l�_�e�v�g�u�c �n�b�g�Z�g�k�h�\�u�c 

�j�_�a�m�e�v�l�Z�l�� �L�Z�d �i�h �[�m�o�]�Z�e�l�_�j�k�d�h�f�m �m�q�_�l�m �i�h�e�m�q�_�g�Z �i�j�b�[�u�e�v �\ �j�Z�a�f�_�j�_ 10 703 �l�u�k�� 
�j�m�[�e�_�c�� �g�Z�e�h�] �g�Z �i�j�b�[�u�e�v �k�h�k�l�Z�\�b�e 10 037 �l�u�k�� �j�m�[�e�_�c�� �Q�b�k�l�Z�y �i�j�b�[�u�e�v �k�h�k�l�Z�\�b�e�Z 
636 �l�u�k���j�m�[�e�_�c��  

�K�l�Z�[�b�e�v�g�u�_ �i�h�e�h�`�b�l�_�e�v�g�u�_ �n�b�g�Z�g�k�h�\�u�_ �j�_�a�m�e�v�l�Z�l�u �^�_�y�l�_�e�v�g�h�k�l�b �h�[�s�_�k�l�\�Z 
�i�h�e�h�`�b�l�_�e�v�g�h �k�d�Z�a�u�\�Z�x�l�k�y �g�Z �k�h�k�l�h�y�g�b�b �q�b�k�l�u�o �Z�d�l�b�\�h�\�� �K�l�h�b�f�h�k�l�v �q�b�k�l�u�o 
�Z�d�l�b�\�h�\ �h�[�s�_�k�l�\�Z �i�h �b�l�h�]�Z�f 2019 �]�h�^�Z �[�h�e�v�r�_ �\�_�e�b�q�b�g�u �m�k�l�Z�\�g�h�]�h �d�Z�i�b�l�Z�e�Z �b 
�k�h�k�l�Z�\�e�y�_�l 797 272 �l�u�k�� �j�m�[�e�_�c�� �q�l�h �g�Z 635 �l�u�k�� �j�m�[�e�_�c �l�u�k�� �j�m�[�e�_�c �[�h�e�v�r�_�� �q�_�f �\ 
2018 �]�h�^�m�� 

�:�d�l�b�\ �[�Z�e�Z�g�k�Z �k�h�k�l�h�b�l �b�a �\�g�_�h�[�h�j�h�l�g�u�o �b �h�[�h�j�h�l�g�u�o �Z�d�l�b�\�h�\ �d�h�f�i�Z�g�b�b, �Z�d�l�b�\�u 
�g�Z 31.12.2019 �]�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �k�h�h�l�g�h�r�_�g�b�_�f 42 % �\�g�_�h�[�h�j�h�l�g�u�o �Z�d�l�b�\�h�\ �b 58 % 
�h�[�h�j�h�l�g�u�o �Z�d�l�b�\�h�\.  

�<�_�e�b�q�b�g�Z �\�g�_�h�[�h�j�h�l�g�u�o �Z�d�l�b�\�h�\ �m�f�_�g�v�r�b�e�Z�k�v �g�Z 2,8 % �i�h �k�j�Z�\�g�_�g�b�x �k 
�i�j�_�^�u�^�m�s�b�f 2018 �]�h�^�h�f�� �K�\�y�a�Z�g�h �w�l�h �\ �h�k�g�h�\�g�h�f �k �m�f�_�g�v�r�_�g�b�_�f �n�b�g�Z�g�k�h�\�u�o 
�\�e�h�`�_�g�b�c �g�Z 28,34 %. �H�[�h�j�h�l�g�u�_ �Z�d�l�b�\�u �\ 2019 �]�h�^�m �i�h �h�l�g�h�r�_�g�b�x �d 2018 �]�h�^�m 
�\�u�j�h�k�e�b �g�Z 50,73 % .  

�:�g�Z�e�b�a�b�j�m�y �i�Z�k�k�b�\�g�m�x �q�Z�k�l�v �[�Z�e�Z�g�k�Z �h�[�s�_�k�l�\�Z�� �k�e�_�^�m�_�l �h�l�f�_�l�b�l�v �m�\�_�e�b�q�_�g�b�_ 
�k�h�[�k�l�\�_�g�g�h�]�h �d�Z�i�b�l�Z�e�Z �i�j�_�^�i�j�b�y�l�b�y �g�Z 635 �l�u�k�� �j�m�[�e�_�c�� �W�l�h �i�j�h�b�a�h�r�e�h �a�Z �k�q�_�l 
�i�j�b�j�h�k�l�Z �g�_�j�Z�k�i�j�_�^�_�e�_�g�g�h�c �i�j�b�[�u�e�b �i�j�h�r�e�u�o �e�_�l �g�Z 1325 �l�u�k�� �j�m�[�e�_�c 

�M�f�_�g�v�r�b�e�b�k�v �^�h�e�]�h�k�j�h�q�g�u�_ �h�[�y�a�Z�l�_�e�v�k�l�\�Z �h�[�s�_�k�l�\�Z �g�Z 52,32 % , �g�h �m�\�_�e�b�q�b�e�b�k�v 
�d�j�Z�l�d�h�k�j�h�q�g�u�_ �h�[�y�a�Z�l�_�e�v�k�l�\�Z �g�Z 173,58 % �i�h �k�j�Z�\�g�_�g�b�x �k 2018 �]�h�^�h�f�� �K�\�y�a�Z�g�h �w�l�h �k 
�j�h�k�l�h�f �d�j�_�^�b�l�h�j�k�d�h�c �a�Z�^�h�e�`�_�g�g�h�k�l�b �g�Z 102,37 % �b �m�\�_�e�b�q�_�g�b�_�f �j�Z�a�f�_�j�Z 
�i�j�b�\�e�_�q�_�g�g�u�o �a�Z�_�f�g�u�o �k�j�_�^�k�l�\��  

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

�K �p�_�e�v�x �m�e�m�q�r�_�g�b�y �w�d�h�e�h�]�b�q�_�k�d�h�c �h�[�k�l�Z�g�h�\�d�b �b �h�o�j�Z�g�u �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �g�Z 
�i�j�_�^�i�j�b�y�l�b�b �i�j�h�\�h�^�y�l�k�y �g�_�h�[�o�h�^�b�f�u�_ �i�j�b�j�h�^�h�h�o�j�Z�g�g�u�_ �f�_�j�h�i�j�b�y�l�b�y�� �< 2019 �]�h�^�m 
�\ �j�Z�f�d�Z�o �l�Z�d�b�o �f�_�j�h�i�j�b�y�l�b�c �[�u�e �i�j�h�b�a�\�_�^�_�g �\�u�\�h�a �l�\�_�j�^�u�o �h�l�o�h�^�h�\ �g�Z �k�m�f�f�m 140 
399,65 �j�m�[�e�_�c�� �A�Z �g�_�]�Z�l�b�\�g�h�_ �\�h�a�^�_�c�k�l�\�b�_ �g�Z �h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m �g�Z�q�b�k�e�_�g�Z �i�e�Z�l�Z �\ 
�j�Z�a�f�_�j�_ 15 977,22 �j�m�[�e�_�c�� �\ �l�h�f �q�b�k�e�_ �a�Z �\�u�[�j�h�k �a�Z�]�j�y�a�g�y�x�s�b�o �\�_�s�_�k�l�\ �\ 
�Z�l�f�h�k�n�_�j�g�u�c �\�h�a�^�m�o – 15 977,22 �j�m�[�e�_�c�� 

�N�b�g�Z�g�k�h�\�h�_ �i�h�e�h�`�_�g�b�_ �i�j�_�^�i�j�b�y�l�b�y �\ �h�l�q�_�l�g�h�f 2019 �]�h�^�m �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y 
�d�Z�d �k�l�Z�[�b�e�v�g�h�_ �b �n�b�g�Z�g�k�h�\�h �m�k�l�h�c�q�b�\�h�_�� �q�l�h �i�h�a�\�h�e�y�_�l �h�[�_�k�i�_�q�b�l�v 
�^�h�k�l�Z�l�h�q�g�m�x �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�v �^�e�y �i�h�]�Z�r�_�g�b�y �h�[�y�a�Z�l�_�e�v�k�l�\�� 
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�:�e�_�d�k�_�_�\�Z�� – �F���� �X�j�Z�c�l�� 2016. – 268 c. 

2. �B�\�Z�g�d�b�g �N�� �N�� �:�\�l�h�f�h�[�b�e�v�� �:�d�p�b�b�� �i�Z�b�� �h�[�e�b�]�Z�p�b�b �Z�d�p�b�h�g�_�j�g�u�o �h�[�s�_�k�l�\ 
�J�h�k�k�b�b�� �D�Z�l�Z�e�h�]�� �D�?�>�J - �F�h�k�d�\�Z�� 2015. - 110 c. 



254

3.  �B�h�g�p�_�\ �F�� �=�� �:�d�p�b�h�g�_�j�g�u�_ �h�[�s�_�k�l�\�Z�� �H�k�v - 89 - �F���� 2013. - 544 c. 
4. http: // www.ulcaxap.ru 
5. https: // www.e - disclosure.ru 

© �O�Z�j�v�d�h�\�Z �G���<�� �<�Z�k�b�g�Z �I���G���� 2021 
 
 
 

�O�j�m�k�l�Z�e�_�\�Z �I���:�� 
�F�Z�]�b�k�l�j�Z�g�l �N�=�H�M �<�H �©�M�e�=�L�M�ª 

�]�� �M�e�v�y�g�h�\�k�d�� �J�N 
�O�Z�j�v�d�h�\�Z �G���<�� 

�d�Z�g�^���w�d�h�g���g�Z�m�d�� �^�h�p�_�g�l �N�=�H�M �<�H �©�M�e�=�L�M�ª 
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�M�I�J�:�<�E�?�G�Q�?�K�D�B�C �M�Q�?�L �< �W�D�H�G�H�F�B�D�? 

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

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

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

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

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

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

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

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

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

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



255

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

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

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

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

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

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

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

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

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

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

�m�i�j�Z�\�e�_�g�q�_�k�d�h�]�h �m�q�_�l�Z �a�Z�\�b�k�b�l �h�l �\�u�[�h�j�Z �k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y �k�h �k�l�h�j�h�g�u 
�j�m�d�h�\�h�^�b�l�_�e�_�c�� 
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�P�m�j�d�Z�g �:���B�� 
�k�l�m�^�_�g�l�� 

�d�Z�n�_�^�j�Z �f�_�`�^�m�g�Z�j�h�^�g�h�c �w�d�h�g�h�f�b�d�b �b �f�_�g�_�^�`�f�_�g�l�Z�� 
�B�g�k�l�b�l�m�l �w�d�h�g�h�f�b�d�b �b �m�i�j�Z�\�e�_�g�b�y�� 

�N�=�:�H�M �<�H �©�M�j�Z�e�v�k�d�b�c �n�_�^�_�j�Z�e�v�g�u�c �m�g�b�\�_�j�k�b�l�_�l �b�f�_�g�b �i�_�j�\�h�]�h  
�I�j�_�a�b�^�_�g�l�Z �J�h�k�k�b�b �;���G�� �?�e�v�p�b�g�Z�ª 

�]�� �?�d�Z�l�_�j�b�g�[�m�j�]�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
�L�h�j�h�i�h�\�Z �B�� �<���� 

�d�Z�g�^�b�^�Z�l �w�d�h�g�h�f�b�q�_�k�d�b�o �g�Z�m�d�� �^�h�p�_�g�l�� 
�d�Z�n�_�^�j�Z �n�b�g�Z�g�k�h�\�� �^�_�g�_�`�g�h�]�h �h�[�j�Z�s�_�g�b�y �b �d�j�_�^�b�l�Z 

�B�g�k�l�b�l�m�l �w�d�h�g�h�f�b�d�b �b �m�i�j�Z�\�e�_�g�b�y�� 
�N�=�:�H�M �<�H �©�M�j�Z�e�v�k�d�b�c �n�_�^�_�j�Z�e�v�g�u�c �m�g�b�\�_�j�k�b�l�_�l �b�f�_�g�b �i�_�j�\�h�]�h  

�I�j�_�a�b�^�_�g�l�Z �J�h�k�k�b�b �;���G�� �?�e�v�p�b�g�Z�ª 
�]�� �?�d�Z�l�_�j�b�g�[�m�j�]�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
�M�I�J�:�<�E�?�G�B�? �P�B�N�J�H�<�U�F �F�:�J�D�?�L�B�G�=�H�F  

�< �J�H�K�L�? �F�?�@�>�M�G�:�J�H�>�G�H�=�H �;�B�A�G�?�K�: 
 
�:�g�g�h�l�Z�p�b�y 
�< �^�Z�g�g�h�c �k�l�Z�l�v�_ �f�u �i�h�]�h�\�h�j�b�f �h �p�b�n�j�h�\�h�f �f�Z�j�d�_�l�b�g�]�_�� �Z �b�f�_�g�g�h �h �_�]�h �m�i�j�Z�\�e�_�g�b�b �\ 

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

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

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

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

�M�k�e�h�\�b�y �p�b�n�j�h�\�h�c �w�d�h�g�h�f�b�d�b �m�k�e�h�`�g�y�x�l �l�Z�d�h�_ �\�h�a�^�_�c�k�l�\�b�_ �g�Z �d�e�b�_�g�l�Z�� �i�h�k�d�h�e�v�d�m 
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�]�h �d�h�g�l�Z�d�l�Z �k �g�b�f �m �h�j�]�Z�g�b�a�Z�p�b�b �g�_�l�� �L�_�o�g�h�e�h�]�b�b Web 2.0 ���n�h�j�m�f�u�� �q�Z�l�u�� 
�[�e�h�]�b �b �l���^���� �j�Z�k�r�b�j�b�e�b �\�h�a�f�h� �̀g�h�k�l�b �i�h�l�j�_�[�b�l�_�e�_�c �b �d�h�f�i�Z�g�b�c�� �;�e�Z�]�h�^�Z�j�y �j�Z�a�\�b�l�b�x �l�Z�d�b�o 
�k�_�j�\�b�k�h�\ �k�l�Z�e�b �i�h�y�\�e�y�l�v�k�y �k�h�p�b�Z�e�v�g�u�_ �k�_�l�b - �k�Z�c�l�u�� �g�Z�i�j�Z�\�e�_�g�g�u�_ �g�Z �n�h�j�f�b�j�h�\�Z�g�b�_ 
�b�g�l�_�j�g�_�l - �k�h�h�[�s�_�k�l�\ �i�h�e�v�a�h�\�Z�l�_�e�_�c�� �D�h�f�i�Z�g�b�b �g�Z�q�Z�e�b �b�k�d�Z�l�v �k�\�h�b�o �p�_�e�_�\�u�o �i�h�l�j�_�[�b�l�_�e�_�c 
�\ �k�h�p�b�Z�e�v�g�u�o �k�_�l�y�o �k �i�h�f�h�s�v�x �Z�^�j�_�k�g�h�c �j�_�d�e�Z�f�u�� �K�_�]�h�^�g�y �\�h�i�j�h�k �m�`�_ �g�_ �\ �l�h�f�� 



257

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

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

 
�J�b�k�m�g�h�d 1 – �D�h�f�i�e�_�d�k�g�Z�y �k�b�k�l�_�f�Z �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �k �i�h�l�j�_�[�b�l�_�e�y�f�b �\ �B�g�l�_�j�g�_�l�_ 

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

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

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

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

�e�h�y�e�v�g�h�k�l�b �i�h�l�j�_�[�b�l�_�e�_�c �k�e�m� �̀Z�l �d�h�f�f�m�g�b�d�Z�p�b�b �\ �k�h�p�b�Z�e�v�g�u�o �f�_�^�b�Z (SMM – Social Media 
Marketing). 

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

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

�n�h�l�h�d�h�g�l�_�g�l�Z�� �g�Z�i�b�k�Z�g�b�_ �l�_�d�k�l�h�\ �^�e�y �j�Z�a�f�_�s�_�g�b�y �\ �k�h�p�b�Z�e�v�g�u�o �f�_�^�b�Z�� 
�x �p�b�n�j�h�\�h�c PR; 
�x �j�Z�[�h�l�m �k�h �k�e�m�o�Z�f�b (Word - of - Mouth). 
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METRO Cash&Carry – �d�j�m�i�g�_�c�r�Z�y �m�i�j�Z�\�e�y�x�s�Z�y �d�h�f�i�Z�g�b�y �f�_�`�^�m�g�Z�j�h�^�g�h�]�h �[�b�a�g�_�k - 
�n�h�j�f�Z�l�Z cash & carry ���f�_�e�d�h�h�i�l�h�\�Z�y �l�h�j�]�h�\�e�y�� �l�h�j�]�h�\�h�]�h �o�h�e�^�b�g�]�Z �F�?�L�J�H �=�J�M�I�� �G�Z 
�k�_�]�h�^�g�y�r�g�b�c �^�_�g�v �d�h�f�i�Z�g�b�y METRO Cash&Carry �i�j�_�^�k�l�Z�\�e�_�g�Z �[�h�e�_�_ 750 �l�h�j�]�h�\�u�f�b 
�p�_�g�l�j�Z�f�b �\ 25 �k�l�j�Z�g�Z�o �f�b�j�Z��  

�< �g�Z�q�Z�e�_ 21 �\�_�d�Z �h�k�g�h�\�g�h�c �m�i�h�j �\ �f�_�`�^�m�g�Z�j�h�^�g�h�c �w�d�k�i�Z�g�k�b�b �[�u�e �k�^�_�e�Z�g �g�Z 
�k�l�j�_�f�b�l�_�e�v�g�h �j�Z�k�l�m�s�b�_ �j�u�g�d�b �<�h�k�l�h�q�g�h�c �?�\�j�h�i�u�� �\�d�e�x�q�Z�y �J�h�k�k�b�x �b �:�a�b�x�� �K�_�l�v �h�i�l�h�\�u�o 
�p�_�g�l�j�h�\ METRO Cash&Carry �[�u�e�Z �p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�h �j�Z�k�r�b�j�_�g�Z�� �\�u�j�h�k�e�Z �h�[�s�Z�y �l�h�j�]�h�\�Z�y 
�i�e�h�s�Z�^�v�� �h�k�h�[�_�g�g�h �a�Z �k�q�_�l �j�h�k�l�Z �\ �J�h�k�k�b�b �b �D�b�l�Z�_�� �< �J�h�k�k�b�b METRO Cash&Carry 
�i�j�b�k�m�l�k�l�\�m�_�l �k 2000 �]�h�^�Z�� �G�Z �k�_�]�h�^�g�y�r�g�b�c �^�_�g�v �j�h�k�k�b�c�k�d�h�_ �i�h�^�j�Z�a�^�_�e�_�g�b�_ �d�h�f�i�Z�g�b�b 
METRO Cash&Carry �h�l�d�j�u�e�h 89 �l�h�j�]�h�\�u�o �p�_�g�l�j�h�\ �\ 50 �j�_�]�b�h�g�Z�o �k�l�j�Z�g�u��  

 

 
�>�b�Z�]�j�Z�f�f�Z 1 – �H�k�g�h�\�g�u�_ �n�b�g�Z�g�k�h�\�u�_ �j�_�a�m�e�v�l�Z�l�u �^�_�y�l�_�e�v�g�h�k�l�b 

METRO Cash&Carry, �l�u�k�� �j�m�[�� 
 
�I�h �^�Z�g�g�u�f �>�b�Z�]�j�Z�f�f�_ 1 �f�h�`�g�h �k�^�_�e�Z�l�v �\�u�\�h�^�� �q�l�h �i�j�b�[�u�e�v �h�l �i�j�h�^�Z�` �^�h�k�l�b�]�e�Z 

�f�Z�d�k�b�f�m�f�Z �\ 2020 �]�h�^�m�� �Z �f�b�g�b�f�m�f�Z �\ 2018 �]�h�^�m�� �M�\�_�e�b�q�_�g�b�_ �i�j�b�[�u�e�b �d�h�f�i�Z�g�b�b �k�\�y�a�Z�g�h �k 
�j�h�k�l�h�f �\�u�j�m�q�d�b �h�l �i�j�h�^�Z�` �g�Z 67 864 135 �l�u�k�� �j�m�[�� �i�h �k�j�Z�\�g�_�g�b�x �k 2019 �]���� �Z �l�Z�d�`�_ �k �j�h�k�l�h�f 
�k�Z�e�v�^�h �i�j�h�q�b�o �^�h�o�h�^�h�\ �b �j�Z�k�o�h�^�h�\��  

�G�_�h�[�o�h�^�b�f�h �l�Z�d�`�_ �h�l�f�_�l�b�l�v �k�m�s�_�k�l�\�_�g�g�u�c �j�h�k�l �q�b�k�l�h�c �i�j�b�[�u�e�b �\ 2020 �]���� �l�_�f�i �j�h�k�l�Z 
�d�h�l�h�j�h�c �k�h�k�l�Z�\�b�e 382,62 % . �A�g�Z�q�b�l�_�e�v�g�h�_ �m�\�_�e�b�q�_�g�b�_ �i�j�h�b�a�h�r�e�h �a�Z �k�q�_�l �i�j�b�[�u�e�b �h�l 
�i�j�h�^�Z�` �b �^�h�o�h�^�h�\ �h�l �m�q�Z�k�l�b�y �\ �^�j�m�]�b�o �h�j�]�Z�g�b�a�Z�p�b�y�o – 19 848 899 �l�u�k�� �j�m�[�� 

�D�Z�f�i�Z�g�b�c METRO Cash&Carry �g�_�h�[�o�h�^�b�f�h �b�g�l�_�]�j�b�j�h�\�Z�l�v on - line �b off - line �i�j�h�p�_�k�k�u�� 
�d�h�l�h�j�u�_ �i�h�^�j�Z�a�m�f�_�\�Z�x�l �h�[�t�_�^�b�g�_�g�b�_ �d�Z�g�Z�e�h�\ �i�j�h�^�Z�`�� �d�h�l�h�j�u�_ �m�\�_�e�b�q�b�\�Z�x�l �i�j�h�^�Z� �̀b �b 
�h�^�g�h�\�j�_�f�_�g�g�h �k�l�Z�g�h�\�b�l�k�y �^�h�i�h�e�g�b�l�_�e�v�g�u�f �k�_�j�\�b�k�h�f �^�e�y �i�h�d�m�i�Z�l�_�e�_�c �k �l�h�q�d�b �a�j�_�g�b�y�� 

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

— �Z�d�l�m�Z�e�v�g�h�k�l�b �^�h�k�l�Z�\�d�b �l�h�\�Z�j�h�\�� 
— �d�h�g�l�j�h�e�y �i�j�h�]�j�Z�f�f �e�h�y�e�v�g�h�k�l�b�� 
�I�j�h�]�g�h�a�b�j�m�_�f�u�c �i�j�b�j�h�k�l �B�g�l�_�j�g�_�l - �l�h�j�]�h�\�e�b �\ 2021 �]�h�^�m �i�h �i�j�h�^�m�d�l�Z�f �i�b�l�Z�g�b�y 

�k�h�k�l�Z�\�e�y�_�l 31 % , �q�l�h �]�h�\�h�j�b�l �h �j�h�k�l�_ �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�h�k�l�b �d �^�Z�g�g�h�f�m �d�Z�g�Z�e�m �d�h�f�f�m�g�b�d�Z�p�b�b 
�k�h �k�l�h�j�h�g�u �i�h�d�m�i�Z�l�_�e�_�c��  
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�>�e�y �i�h�\�u�r�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b �i�j�h�^�\�b�`�_�g�b�y �l�h�j�]�h�\�h�c �k�_�l�b �g�Z �j�u�g�d�_ �i�j�_�^�e�Z�]�Z�_�l�k�y 
�\�g�_�^�j�b�l�v �k�e�_�^�m�x�s�b�_ �f�_�j�h�i�j�b�y�l�b�y�� 

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

�x �i�j�b�f�_�g�b�l�v 3D �g�Z�i�h�e�v�g�m�x �]�j�Z�n�b�d�m �\ �f�Z�]�Z�a�b�g�Z�o �k�_�l�b�� 
�x �b�k�i�h�e�v�a�h�\�Z�l�v 3D �k�l�b�d�_�j�u �g�Z �e�_�g�l�_ �d�Z�k�k�h�\�h�]�h �l�j�Z�g�k�i�h�j�l�_�j�Z�� 
�x �k�h�a�^�Z�l�v �b�g�l�_�j�g�_�l - �f�Z�]�Z�a�b�g �g�Z �[�Z�a�m �k�m�s�_�k�l�\�m�x�s�_�]�h �d�h�j�i�h�j�Z�l�b�\�g�h�]�h �k�Z�c�l�Z 

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

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

�a�h�g�u �f�Z�]�Z�a�b�g�h�\ �d�h�f�i�Z�g�b�b�� 
 

�L�Z�[�e�b�p�Z 1 – �I�j�b�[�e�b�a�b�l�_�e�v�g�u�c �j�Z�k�q�_�l �k�l�h�b�f�h�k�l�v �j�_�Z�e�b�a�Z�p�b�b �i�j�_�^�e�h�`�_�g�g�u�o �j�_�r�_�g�b�c�� 
�I�e�Z�g�b�j�m�_�f�h�_ �f�_�j�h�i�j�b�y�l�b�_ �K�m�f�f�Z �a�Z�l�j�Z�l (�j�m�[���� 
1. �;�b�e�[�h�j�^�u �i�h �l�_�o�g�h�e�h�]�b�b Airsystem 1 000 000 
2. 3D �g�Z�i�h�e�v�g�Z�y �]�j�Z�n�b�d�Z 126 000 
3. 3D �g�Z�d�e�_�c�d�b �g�Z �e�_�g�l�_ �d�Z�k�k�h�\�h�]�h �l�j�Z�g�k�i�h�j�l�_�j�Z 215 000 
4. �K�h�a�^�Z�g�b�_ �b�g�l�_�j�g�_�l - �f�Z�]�Z�a�b�g�Z �k �b�g�^�b�\�b�^�m�Z�e�v�g�u�f 

�^�b�a�Z�c�g�h�f 
130 000 

5. �>�h�[�Z�\�e�_�g�b�_ �n�m�g�d�p�b�b �h�g�e�Z�c�g �i�h�d�m�i�d�b �\ 
�f�h�[�b�e�v�g�h�_ �i�j�b�e�h�`�_�g�b�_ �k�_�l�b METRO Cash&Carry 

40 000 

6. SMM �i�j�h�^�\�b�`�_�g�b�_ 132 000 
7. �F�_�^�b�Z - �f�h�g�b�l�h�j�u 749 000 
8. �>�\�m�o�k�l�h�j�h�g�g�b�_ �d�j�b�k�l�Z�e�Z�c�l�u 383 000 
�B�l�h�]�h �a�Z�l�j�Z�l: 2 775 000 �j�m�[�� 

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

�b�f�_�g�g�h�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�v �i�j�h�^�Z�` �\�h�a�j�Z�k�l�_�l �g�Z 5 % , �a�Z�l�j�Z�l�u �m�\�_�e�b�q�Z�l�k�y �g�Z 1 % , �h�[�t�_�f 
�j�_�Z�e�b�a�Z�p�b�b – �g�Z 463 649 �l�u�k�� �j�m�[�� �b�e�b �g�Z 2 % , �Z �i�j�b�[�u�e�v �g�Z 460 277 �l�u�k�� �j�m�[�� �b�e�b �g�Z 6,6 %. 
�J�_�g�l�Z�[�_�e�v�g�h�k�l�v �j�_�d�e�Z�f�g�u�o �f�_�j�h�i�j�b�y�l�b�c �l�Z�d�`�_ �\�u�j�h�k�e�Z �g�Z 0,93 % . �I�h�d�Z�a�Z�l�_�e�v 
�w�n�n�_�d�l�b�\�g�h�k�l�b �f�Z�j�d�_�l�b�g�]�h�\�u�o �f�_�j�h�i�j�b�y�l�b�c ROI �j�Z�\�_�g 136,5 % , �q�l�h �]�h�\�h�j�b�l �h �l�h�f�� �q�l�h 
�d�Z�`�^�u�c �\�e�h�`�_�g�g�u�c �j�m�[�e�v �a�Z�l�j�Z�l �i�j�b�g�_�k�_�l 1,37 �j�m�[�� �^�h�i�h�e�g�b�l�_�e�v�g�h�c �i�j�b�[�u�e�b�� 

 
�L�Z�[�e�b�p�Z 2 – �H�p�_�g�d�Z �w�n�n�_�d�l�b�\�g�h�k�l�b �i�j�_�^�e�h�`�_�g�g�u�o �j�_�r�_�g�b�c 

 �^�e�y METRO Cash&Carry 
�‹  
�i / 
�i 

�I�h�d�Z�a�Z�l�_�e�v �?�^�b�g�b�p
�Z 
�b�a�f�_�j�_
�g�b�y 

�A�g�Z�q�_�g�b�_ �B�a�f�_�g�_�g�b�y 
2020 �]�h� ̂

���^�h 
�f�_�j�h�i�j�b�y�l�b�c�� 

2021 �]�h� ̂
���i�h�k�e�_ 

�f�_�j�h�i�j�b�y�l�b�c�� 

�l�u�k�� 
�j�m�[�� 

�L�_�f�i 
�j�h�k�l�Z�� %  

1 �H�[�t�_�f �j�_�Z�e�b�a�Z�p�b�b 
�i�j�h�^�m�d�p�b�b 

�l�u�k�� 
�j�m�[�� 

288 201 963 288 665 612 463 
649 

100,2 
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�L�Z�d�b�f �h�[�j�Z�a�h�f�� �d�h�f�i�Z�g�b�y �b�f�_�_�l �\�h�a�f�h�`�g�h�k�l�v �j�_�Z�e�b�a�h�\�Z�l�v �g�h�\�u�_ �k�_�]�f�_�g�l�u �j�u�g�d�Z�� 

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

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

1. �:�c�f�Z�e�_�l�^�b�g�h�\ �L�� �:���� �;�Z�c�f�m�j�Z�l�h�\�Z �E�� �J���� �A�Z�c�p�_�\�Z �H�� �:���� �B�f�Z�_�\�Z �=�� �J���� �K�i�b�j�b�^�h�g�h�\�Z �E�� �<�� 
�P�b�n�j�h�\�Z�y �]�j�Z�f�h�l�g�h�k�l�v �j�h�k�k�b�c�k�d�b�o �i�_�^�Z�]�h�]�h�\�� �=�h�l�h�\�g�h�k�l�v �d �b�k�i�h�e�v�a�h�\�Z�g�b�x �p�b�n�j�h�\�u�o 
�l�_�o�g�h�e�h�]�b�c �\ �m�q�_�[�g�h�f �i�j�h�p�_�k�k�_�� �F���� �B�a�^ - �\�h �G�:�N�B�� 2019. 84 �k��  

2. �:�d�m�e�b�q �F. �<�� �B�g�l�_�j�g�_�l - �f�Z�j�d�_�l�b�g�]�� �F���� �>�Z�r�d�h�\ �b �D�ƒ�� 2020. 352 �k��  
3. �=�h�j�_�e�h�\ �G�� �:���� �D�h�j�Z�[�e�_�\�Z �H�� �G�� �J�Z�a�\�b�l�b�_ �b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h �h�[�s�_�k�l�\�Z�� �p�b�n�j�h�\�Z�y 

�w�d�h�g�h�f�b�d�Z�� �F���� �X�j�Z�c�l�� 2019. 241 �k��  
4. �=�j�m�^�b�k�l�h�\�Z �?�� �=�� �F�_�l�h�^�b�q�_�k�d�b�_ �h�k�g�h�\�u �m�i�j�Z�\�e�_�g�b�y �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c �d�m�e�v�l�m�j�h�c // 

�I�j�h�[�e�_�f�u �k�h�p�b�Z�e�v�g�h - �w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y �K�b�[�b�j�b�� 2010. �‹  2. �K�� 9–20.  
5. �>�Z�g�Z�d�b�g �G�� �K���� �A�Z�o�Z�j�h�\ �<�� �F�� �I�h�\�u�r�_�g�b�_ �d�Z�q�_�k�l�\�Z �`�b�a�g�b �g�Z�k�_�e�_�g�b�y – �k�l�j�Z�l�_�]�b�q�_�k�d�Z�y 

�p�_�e�v �k�h�p�b�Z�e�v�g�h�]�h �m�i�j�Z�\�e�_�g�b�y �\ �j�_�]�b�h�g�_ // �=�h�k�m�^�Z�j�k�l�\�h �b �h�[�s�_�k�l�\�h�� �\�q�_�j�Z�� �k�_�]�h�^�g�y�� �a�Z�\�l�j�Z�� 
2018. �‹  1. �K�� 17–20. 

6. �H�i�j�y�l�h�\�Z �H�� �<�� �I�j�h�[�e�_�f�u �j�Z�a�\�b�l�b�y �p�b�n�j�h�\�h�]�h �f�Z�j�d�_�l�b�g�]�Z �\ �J�h�k�k�b�b // �:�j�j�b�]�b�_�\�k�d�b�_ 
�q�l�_�g�b�y �i�h �l�_�f�_�� �©�N�h�j�f�b�j�h�\�Z�g�b�_ �g�h�\�h�c �i�Z�j�Z�^�b�]�f�u �w�d�h�g�h�f�b�q�_�k�d�h�]�h �f�u�r�e�_�g�b�y XXI �\�_�d�Z�ª�� 
�f�Z�l - �e�u �F�_�`�^�m�g�Z�j�� �g�Z�m�q�� - �i�j�Z�d�l�� �d�h�g�n�� ���H�j�_�e�� 21–23 �f�Z�j�l�Z 2018 �]������ �H�j�_�e�� �H�=�M �b�f�� �B�� �K�� 
�L�m�j�]�_�g�_�\�Z�� 2018. �K�� 234–237. 

 © �P�m�j�d�Z�g �:���B��, �L�h�j�h�i�h�\�Z �B�� �<���� 2021 
 
 

2 �A�Z�l�j�Z�l�u �l�u�k�� 
�j�m�[�� 

218 682 698 218 686 070 3 372 100,1 

3 �I�j�b�[�u�e�v (1 - 2) �l�u�k�� 
�j�m�[�� 

69 519 265 69 979 542 460 
277 

100,66 

4 �J�_�g�l�Z�[�_�e�v�g�h�k�l�v 
�i�j�h�^�Z�` (3 / 1) 

 %  24,12 24,24 0,12 100,5 

5 �A�Z�l�j�Z�l�u �g�Z 
�i�j�h�\�_�^�_�g�b�_ 
�f�_�j�h�i�j�b�y�l�b�c 

�l�u�k�� 
�j�m�[�� 

 -  3 372  -   -  

6 �I�h�d�Z�a�Z�l�_�e�v 
�w�n�n�_�d�l�b�\�g�h�k�l�b 
(�f�Z�j�d�_�l�b�g�]�h�\�u�c 
ROI) (5) 

 %   -  136,5  -   -  

7 �J�_�d�e�Z�f�g�u�c 
�[�x�^�`�_�l 

�l�u�k�� 
�j�m�[�� 

1 781 000 1 784 372 3 372 100,19 

8 �J�_�g�l�Z�[�_�e�v�g�h�k�l�v 
�j�_�d�e�Z�f�g�u�o 
�f�_�j�h�i�j�b�y�l�b�c (3) 

 %  24,86 25,79 0,93 103,74 
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�R�Z�d�b�j�h�\�Z �G���G���� �K�l�m�^�_�g�l�d�Z 3 �d�m�j�k�Z 
�I�_�j�f�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �g�Z�p�b�h�g�Z�e�v�g�u�c �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c �m�g�b�\�_�j�k�b�l�_�l 

�=�� �I�_�j�f�v�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
 

�:�G�:�E�B�A �N�B�G�:�G�K�H�<�H�=�H �J�?�A�M�E�V�L�:�L�: �K�L�J�:�O�H�<�H�C �H�J�=�:�G�B�A�:�P�B�B 
 
�:�g�g�h�l�Z�p�b�y 
�>�e�y �h�p�_�g�d�b �n�b�g�Z�g�k�h�\�h�]�h �j�_�a�m�e�v�l�Z�l�Z �k�l�j�Z�o�h�\�h�c �h�j�]�Z�g�b�a�Z�p�b�b �g�_�h�[�o�h�^�b�f�h �i�j�h�\�_�k�l�b �p�_�e�u�c 

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

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

�i�h�d�Z�a�Z�l�_�e�b�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�v�� 
 
�:�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�]�h �j�_�a�m�e�v�l�Z�l�Z �d�h�f�i�Z�g�b�b �g�_�h�[�o�h�^�b�f�h �i�j�h�\�h�^�b�l�v �\ �g�_�k�d�h�e�v�d�h �w�l�Z�i�h�\�� 

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

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

 �>�Z�e�v�g�_�c�r�b�c �Z�g�Z�e�b�a �n�b�g�Z�g�k�h�\�h�]�h �k�h�k�l�h�y�g�b�y �k�l�j�Z�o�h�\�h�c �h�j�]�Z�g�b�a�Z�p�b�b �h�l�j�Z�`�Z�_�l 
�h�k�h�[�_�g�g�h�k�l�v �^�Z�g�g�h�c �h�l�j�Z�k�e�b�� �G�_�h�[�o�h�^�b�f�h �\�u�q�b�k�e�b�l�v �i�h�d�Z�a�Z�l�_�e�b �n�b�g�Z�g�k�h�\�h�]�h �k�h�k�l�h�y�g�b�y�� 
�d�h�l�h�j�u�_ �f�h�`�g�h �k�]�j�m�i�i�b�j�h�\�Z�l�v �d �\�b�^�m�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�f�m �\ �k�o�_�f�_ 1.  
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 �Q�l�h�[�u �h�i�j�_�^�_�e�b�l�v�� �y�\�e�y�_�l�k�y �e�b �Z�g�Z�e�b�a�b�j�m�_�f�Z�y �d�h�f�i�Z�g�b�y �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�c�� 
�g�_�h�[�o�h�^�b�f�h �j�Z�k�k�q�b�l�Z�l�v �d�h�w�n�n�b�p�b�_�g�l �l�_�d�m�s�_�c �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b��  

�™�Õ�È�Í.�Ò�Î�Ã�Õ. =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�:(�Ô�Õ�Ó �5�>�Ô�Õ�Ó �<)

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�:(�Ô�Õ�Ó �6.�5�>�Ô�Õ�Ó �8�>�Ô�Õ�Ó �:�>�Ô�Õ�Ó �=.�5�>�Ô�Õ�Ó �5�4�>�Ô�Õ�Ó �5�7�>�Ô�Õ�Ó�6�7�>�Ô�Õ�Ó �6�:�>�Ô�Õ�Ó �6�<)
  

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

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

1) �D�h�w�n�n�b�p�b�_�g�l �h�[�h�j�Z�q�b�\�Z�_�f�h�k�l�b�� �O�Z�j�Z�d�l�_�j�b�a�m�_�l �m�j�h�\�_�g�v �^�_�e�h�\�h�c �Z�d�l�b�\�g�h�k�l�b 
�d�h�f�i�Z�g�b�b�� �H�i�j�_�^�_�e�y�_�l�k�y �^�Z�g�g�u�c �d�h�w�n�n�b�p�b�_�g�l �i�h �n�h�j�f�m�e�_ 2: 

�™�Ñ�Ä�Ñ�Ó. =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�:(�Ô�Õ�Ó �5�>�Ô�Õ�Ó �<)

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �6�7
 (2) 

2) �D�h�w�n�n�b�p�b�_�g�l �n�b�g�Z�g�k�b�j�h�\�Z�g�b�y�� �G�_�h�[�o�h�^�b�f �^�e�y �h�i�j�_�^�_�e�_�g�b�y �k�h�h�l�g�h�r�_�g�b�y 
�k�h�[�k�l�\�_�g�g�u�o �b �a�Z�_�f�g�u�o �b�k�l�h�q�g�b�d�h�\ �n�b�g�Z�g�k�b�j�h�\�Z�g�b�y�� �G�h�j�f�Z�l�b�\�g�u�f �a�^�_�k�v �y�\�e�y�_�l�k�y 
�a�g�Z�q�_�g�b�_�� �g�_ �i�j�_�\�u�r�Z�x�s�_�_ 1,5. �N�h�j�f�m�e�Z �j�Z�k�q�_�l�Z �^�Z�g�g�h�]�h �i�h�d�Z�a�Z�l�_�e�y �k�e�_�^�m�x�s�Z�y ���n�h�j�f�m�e�Z 
3): 

�™�×�Ë�Ð. =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �8�4

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �9�5
 (3) 

3) �D�h�w�n�n�b�p�b�_�g�l �^�h�k�l�Z�l�h�q�g�h�k�l�b �k�h�[�k�l�\�_�g�g�u�o �k�j�_�^�k�l�\�� �?�]�h �a�g�Z�q�_�g�b�_ �k�h�h�l�\�_�l�k�l�\�m�_�l �^�h�e�_ 
�i�h�d�j�u�l�b�y �k�h�[�k�l�\�_�g�g�u�f�b �k�j�_�^�k�l�\�Z�f�b �h�[�y�a�Z�l�_�e�v�k�l�\�� �\�h�a�g�b�d�Z�x�s�b�o �i�j�b �h�k�m�s�_�k�l�\�e�_�g�b�b 
�k�l�j�Z�o�h�\�u�o �m�k�e�m�]�� �J�Z�k�q�_�l �i�h�d�Z�a�Z�l�_�e�y �i�j�h�b�k�o�h�^�b�l �i�h �n�h�j�f�m�e�_ 4: 

�™�“� �  =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �9�5

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9(�Ô�Õ�Ó �7�7�?�Ô�Õ�Ó�5�5)
 (4) 

4) �D�h�w�n�n�b�p�b�_�g�l �n�b�g�Z�g�k�h�\�h�c �g�_�a�Z�\�b�k�b�f�h�k�l�b�� �>�Z�g�g�u�c �d�h�w�n�n�b�p�b�_�g�l �i�h�d�Z�a�u�\�Z�_�l �d�Z�d�Z�y 
�q�Z�k�l�v �b�f�m�s�_�k�l�\�Z�� �q�b�k�e�y�s�_�]�h�k�y �g�Z �[�Z�e�Z�g�k�_�� �h�[�_�k�i�_�q�_�g�Z �k�h�[�k�l�\�_�g�g�u�f�b �k�j�_�^�k�l�\�Z�f�b 
�h�j�]�Z�g�b�a�Z�p�b�b�� �H�i�l�b�f�Z�e�v�g�h�_ �a�g�Z�q�_�g�b�_ �d�h�w�n�n�b�p�b�_�g�l�Z – �g�_ �f�_�g�_�_ 19 % .  

�™�×�Ë�Ð.�Ð�È�Ê�Ã�Å. =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �9�5

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �9�6
 (5) 

 �K�e�_�^�m�x�s�b�f �w�l�Z�i�h�f �i�j�h�\�_�^�_�g�b�y �n�b�g�Z�g�k�h�\�h�]�h �Z�g�Z�e�b�a�Z �y�\�e�y�_�l�k�y �j�Z�k�q�_�l �i�h�d�Z�a�Z�l�_�e�_�c 
�e�b�d�\�b�^�g�h�k�l�b�� �>�e�y �w�l�h�]�h �g�_�h�[�o�h�^�b�f�h �j�Z�k�k�q�b�l�Z�l�v �d�h�w�n�n�b�p�b�_�g�l �l�_�d�m�s�_�c �e�b�d�\�b�^�g�h�k�l�b�� 
�d�h�l�h�j�u�o �o�Z�j�Z�d�l�_�j�b�a�m�_�l �g�Z�e�b�q�b�_ �m �k�l�j�Z�o�h�\�s�b�d�Z �h�[�h�j�h�l�g�u�o �k�j�_�^�k�l�\�� �g�_�h�[�o�h�^�b�f�u�o �^�e�y 
�k�\�h�_�\�j�_�f�_�g�g�h�]�h �\�u�i�h�e�g�_�g�b�y �d�j�Z�l�d�h�k�j�h�q�g�u�o �h�[�y�a�Z�l�_�e�v�k�l�\�� �\�h�a�e�h�`�_�g�g�u�o �g�Z �k�l�j�Z�o�h�\�s�b�d�Z 
�d�j�_�^�b�l�h�j�Z�f�b �b �k�l�j�Z�o�h�\�Z�l�_�e�y�f�b�� �J�_�d�h�f�_�g�^�m�_�f�h�_ �a�g�Z�q�_�g�b�_ – �g�_ �f�_�g�_�_ 0,75. �N�h�j�f�m�e�Z �j�Z�k�q�_�l�Z 
�d�h�w�n�n�b�p�b�_�g�l�Z �l�_�d�m�s�_�c �e�b�d�\�b�^�g�h�k�l�b �\�u�]�e�y�^�b�l �k�e�_�^�m�x�s�b�f �h�[�j�Z�a�h�f ���n�h�j�f�m�e�Z 6) 

�™�Õ�È�Í.�Î�Ë�Í�Å. =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9(�Ô�Õ�Ó �5�>�Ô�Õ�Ó �6�>�Ô�Õ�Ó�5�6�>�Ô�Õ�Ó �5�8)

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9(�Ô�Õ�Ó �6�7�?�Ô�Õ�Ó �9�5�?�Ô�Õ�Ó �5�5)
 (6) 

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

1) �J�_�g�l�Z�[�_�e�v�g�h�k�l�v �k�l�j�Z�o�h�\�u�o �h�i�_�j�Z�p�b�c�� �>�Z�g�g�u�c �d�h�w�n�n�b�p�b�_�g�l �i�h�d�Z�a�u�\�Z�_�l�� �g�Z�k�d�h�e�v�d�h 
�i�j�b�\�e�_�d�Z�l�_�e�v�g�u�f �y�\�e�y�_�l�k�y �k�l�j�Z�o�h�\�s�b�d �k �l�h�q�d�b �a�j�_�g�b�y �i�h�l�_�g�p�b�Z�e�v�g�h�]�h �b�g�\�_�k�l�h�j�Z�� 
�J�Z�k�k�q�b�l�u�\�Z�_�l�k�y �i�h �n�h�j�f�m�e�_ 7: 

�Ÿ�Ô�Õ�Ó�Ã�Ø.�Ñ�Ò�È�Ó. =
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�: �Ô�Õ�Ó �7�4

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�: (�Ô�Õ�Ó �5�>�Ô�Õ�Ó �<) 
 (7) 
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2) �J�_�g�l�Z�[�_�e�v�g�h�k�l�v �Z�d�l�b�\�h�\�� �B�l�h�]�h �j�Z�k�q�_�l�Z �^�Z�g�g�h�]�h �d�h�w�n�n�b�p�b�_�g�l�Z �y�\�e�y�_�l�k�y �a�g�Z�q�_�g�b�_�� 
�o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�_ �h�l�^�Z�q�m �h�l �b�k�i�h�e�v�a�h�\�Z�g�b�y �d�h�f�i�Z�g�b�_�c �\ �o�h�a�y�c�k�l�\�m�x�s�_�c �^�_�y�l�_�e�v�g�h�k�l�b 
�Z�d�l�b�\�h�\�� �N�h�j�f�m�e�Z �j�Z�k�q�_�l�Z ���n�h�j�f�m�e�Z 8): 

�Ÿ�Ã=
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�: �Ô�Õ�Ó �9�8 

�£�Ñ�Ó�Ï�Ã �R�,�0�.�,�-�.�2 �Ô�Õ�Ó �.�/ �-�6�£�Ñ�Ó�Ï�Ã �R�,�0�.�,�-�.�2 �Ô�Õ�Ó �.�/ �,
�.

 (8) 

3) �J�_�g�l�Z�[�_�e�v�g�h�k�l�v �k�h�[�k�l�\�_�g�g�h�]�h �d�Z�i�b�l�Z�e�Z�� �>�Z�g�g�u�c �i�h�d�Z�a�Z�l�_�e�v �h�l�j�Z�`�Z�_�l �a�Z�\�b�k�b�f�h�k�l�v 
�f�_�`�^�m �k�h�[�k�l�\�_�g�g�u�f�b �k�j�_�^�k�l�\�Z�f�b�� �b�g�\�_�k�l�b�j�m�_�f�u�f�b �\ �k�l�j�Z�o�h�\�m�x �h�j�]�Z�g�b�a�Z�p�b�x�� �b �j�Z�a�f�_�j�h�f 
�i�j�b�[�u�e�b�� �i�h�e�m�q�_�g�g�h�c �\ �j�_�a�m�e�v�l�Z�l�_ �b�k�i�h�e�v�a�h�\�Z�g�b�y �^�Z�g�g�u�o �k�j�_�^�k�l�\�� �G�h�j�f�Z – �[�h�e�_�_ 1 % : 

�Ÿ� �™=
�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�: �Ô�Õ�Ó �7�4

�£�Ñ�Ó�Ï�Ã �R�4�8�6�4�5�6�9 �Ô�Õ�Ó �9�5
 (9) 

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

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

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

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�G�h�\�u�_ �l�_�o�g�h�e�h�]�b�b�� �b�g�g�h�\�Z�p�b�b�� �g�Z�p�b�h�g�Z�e�v�g�Z�y �w�d�h�g�h�f�b�d�Z�� �^�h�j�h�`�g�Z�y �d�Z�j�l�Z�� 
�H�k�g�h�\�Z�l�_�e�v �l�_�h�j�b�b �b�g�g�h�\�Z�p�b�c �C�� �R�m�f�i�_�l�_�j ���:�\�k�l�j�b�y�� �h�l�f�_�q�Z�e�� �q�l�h �b�g�g�h�\�Z�p�b�b ���g�h�\�u�_ 

�d�h�f�[�b�g�Z�p�b�b�� - �g�_ �q�l�h �b�g�h�_�� �d�Z�d �k�j�_�^�k�l�\�h �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�l�\�Z �^�e�y �i�h�e�m�q�_�g�b�y �i�j�b�[�u�e�b�� 
�I�j�_� �̂i�j�b�g�b�f�Z�l�_�e�y�f�b �h�g �g�Z�a�u�\�Z�e �©�o�h�a�y�c�k�l�\�_�g�g�u�o �k�m�[�t�_�d�l�h�\�� �n�m�g�d�p�b�_�c �d�h�l�h�j�u�o �y�\�e�y�_�l�k�y 
�d�Z�d �j�Z�a �h�k�m�s�_�k�l�\�e�_�g�b�_ �g�h�\�u�o �d�h�f�[�b�g�Z�p�b�c �b �d�h�l�h�j�u�_ �\�u�k�l�m�i�Z�x�l �d�Z�d �_�]�h �Z�d�l�b�\�g�u�c 
�w�e�_�f�_�g�l1. 

�< �l�h �`�_ �\�j�_�f�y �j�Z�a�\�b�l�b�_ �l�_�h�j�b�b �b �f�_�l�h�^�h�e�h�]�b�b �b�g�g�h�\�Z�p�b�c �i�h�a�\�h�e�b�e�h �g�_�d�h�l�h�j�u�f �b�k�k�e�_-
�^�h�\�Z�l�_�e�y�f �k�^�_�e�Z�l�v �g�h�\�u�c �r�Z�] �\ �h�[�h�k�g�h�\�Z�g�g�h�k�l�b �^�Z�g�g�h�]�h �i�h�g�y�l�b�y�� �I�h �f�g�_�g�b�x �:�� �H�� �;�Z-
�d�e�Z�g�h�\�Z�� �©�K�Z�f�Z �b�^�_�y�� �^�Z�x�s�Z�y �l�h�e�q�h�d�� �b�f�_�_�l �d�h�f�f�_�j�q�_�k�d�h�_ �k�h�^�_�j�`�Z�g�b�_�� �w�l�h �m�`�_ �g�_ �j�_-
�a�m�e�v�l�Z�l �Ä�q�b�k�l�h�c �g�Z�m�d�b�´�� �i�h�e�m�q�_�g�g�u�c �m�g�b�\�_�j�k�b�l�_�l�k�d�b�f �m�q�_�g�u�f �\ �k�\�h�[�h�^�g�h�f�� �g�b�q�_�f �g�_ 
�h�]�j�Z�g�b�q�_�g�g�h�f �l�\�h�j�q�_�k�d�h�f �i�h�b�k�d�_�ª�� �<�k�e�_�^�k�l�\�b�_ �_�_ �\�g�_�^�j�_�g�b�y �j�_�r�Z�x�l�k�y �h�i�j�_�^�_�e�_�g�g�u�_ 
�i�j�Z�d�l�b�q�_�k�d�b�_ �a�Z�^�Z�q�b�� �_�k�e�b �b�g�g�h�\�Z�p�b�h�g�g�Z�y �b�^�_�y �b�f�_�_�l �p�_�g�g�h�k�l�v �^�e�y �n�b�j�f�u�� �L�_�j�f�b�g �b�g�g�h-
�\�Z�p�b�y �\ �[�h�e�v�r�_�c �k�l�_�i�_�g�b �w�d�h�g�h�f�b�q�_�k�d�b�c �b �k�h�p�b�Z�e�v�g�u�c�� �q�_�f �l�_�o�g�b�q�_�k�d�b�c�� �h�l�f�_�q�Z�_�l �^�Z�g�g�u�c 
�Z�\�l�h�j2. 
                                                            
1 �R�m�f�i�_�l�_�j �B�� �L�_�h�j�b�y �w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y�� - �F���� 1995. - 456 �k�� 
2 �;�Z�d�e�Z�g�h�\ �:���H�� �J�h�e�v �b�g�g�h�\�Z�p�b�c �\ �f�b�j�h�\�u�o �i�j�h�p�_�k�k�Z�o �w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�h�k�l�Z �b �j�Z�a�\�b�l�b�y�� - �K�I�[���� 
�B�a�^ - �\�h �I�h�e�b�l�_�o�g�� �m�g�l�Z�� 2019. 
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�L�_�f �g�_ �f�_�g�_�_ �h�[�s�_�i�j�b�a�g�Z�g�g�h�]�h �h�i�j�_�^�_�e�_�g�b�y �d�Z�l�_�]�h�j�b�b �b�g�g�h�\�Z�p�b�b �^�h �k�b�o �i�h�j �g�_�l�� 
�I�j�h�j�u�\�g�u�_ �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �b �g�Z�m�q�g�u�_ �k�i�h�k�h�[�k�l�\�m�x�l �j�Z�a�j�Z�[�h�l�d�_ �k�n�_�j�u �\�u�k�h�d�b�o 

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

�< 2018 �]�h�^�m �J�h�k�k�b�y �i�h�i�Z�e�Z �\ �l�h�i - 25 �k�l�j�Z�g - �b�g�g�h�\�Z�l�h�j�h�\ �B�g�^�_�d�k�Z �b�g�g�h�\�Z�p�b�c Bloomberg 
- 2018. �>�b�g�Z�f�b�d�Z �g�Z�r�_�c �k�l�j�Z�g�u �\ �j�_�c�l�b�g�]�_ Bloomerg �i�h �k�j�Z�\�g�_�g�b�x �k �i�j�h�r�e�u�f �]�h�^�h�f 
�g�_�[�h�e�v�r�Z�y�� �g�h �i�h�d�Z�a�Z�l�_�e�v�g�Z�y�� �f�u �m�e�m�q�r�b�e�b �k�\�h�b �i�h�a�b�p�b�b �g�Z �h�^�g�m �k�l�j�h�d�m�� �i�h�^�g�y�\�r�b�k�v �k 26 
- �]�h �g�Z 25 - �_ �f�_�k�l�h�� �I�j�b �w�l�h�f �k�j�_�^�b �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �i�h �d�h�l�h�j�u�f �k�q�b�l�Z�_�l�k�y �j�_�c�l�b�g�]�� �k�Z�f�u�c 
�\�u�k�h�d�b�c �j�_�a�m�e�v�l�Z�l �m �J�h�k�k�b�b �\ �q�Z�k�l�b �w�n�n�_�d�l�b�\�g�h�k�l�b �h�[�j�Z�a�h�\�Z�g�b�y - �i�y�l�h�_ �f�_�k�l�h�� �H�k�l�Z�e�v�g�u�_ 
�i�h�d�Z�a�Z�l�_�e�b �k�h�h�l�\�_�l�k�l�\�m�x�l �a�Z�g�b�f�Z�_�f�h�f�m �k�_�c�q�Z�k 25 - �f�m �f�_�k�l�m�� �i�h�^�d�Z�q�Z�e�Z �e�b�r�v 
�i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v�� �I�h �w�l�h�f�m �i�h�d�Z�a�Z�l�_�e�x �f�u �g�Z 44 - �f �f�_�k�l�_��4  

�=�h�k�m�^�Z�j�k�l�\�h �\�u�^�_�e�y�_�l �k�m�s�_�k�l�\�_�g�g�u�_ �k�j�_�^�k�l�\�Z �g�Z �j�Z�a�\�b�l�b�_ �b�g�g�h�\�Z�p�b�c�� �b �i�h�e�h�`�b�l�_�e�v�g�u�_ 
�j�_�a�m�e�v�l�Z�l�u �i�h�y�\�e�y�x�l�k�y �i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h �b�f��5 

�‡ �i�h�k�l�h�y�g�g�h �j�Z�k�l�z�l �d�Z�i�b�l�Z�e�b�a�Z�p�b�y �j�h�k�k�b�c�k�d�b�o �\�_�g�q�m�j�g�u�o �n�h�g�^�h�\ - �l�Z�d�� �a�Z �i�_�j�b�h�^ �k 
2007 �i�h 2018 �]�h� ̂�h�g�Z �m�\�_�e�b�q�b�e�Z�k�v �i�h�q�l�b �\ 3 �j�Z�a�Z - �k 1,6 �f�e�j� ̂�^�h�e�e�Z�j�h�\ �K�R�: �^�h 4,6 �f�e�j� ̂
�^�h�e�e�Z�j�h�\ �K�R�:�� 

�‡ �j�h�k�k�b�c�k�d�b�_ �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �d�h�f�i�Z�g�b�b �\�u�o�h�^�y�l �g�Z �[�b�j� �̀m �b �g�Z�q�b�g�Z�x�l �i�j�h�^�Z�\�Z�l�v 
�k�\�h�b �Z�d�p�b�b�� �l�_�f �k�Z�f�u�f �i�h�\�u�r�Z�y �k�\�h�x �d�Z�i�b�l�Z�e�b�a�Z�p�b�x �b �m�a�g�Z�\�Z�_�f�h�k�l�v �\ �f�b�j�_�� �l�Z�d �d�Z�d 
�w�d�h�g�h�f�b�d�Z �[�h�e�v�r�b�g�k�l�\�Z �j�Z�a�\�b�l�u�o �k�l�j�Z�g �l�_�k�g�h �a�Z�\�y�a�Z�g�Z �g�Z �[�b�j�`�_�\�u�o �l�h�j�]�Z�o�� �A�Z �i�h�k�e�_�^�g�b�_ 
�]�h�^�u �l�Z�d�b�f�b �d�h�f�i�Z�g�b�y�f�b �k�l�Z�e�b �©�J�m�k�k�d�b�_ �g�Z�\�b�]�Z�p�b�h�g�g�u�_ �l�_�o�g�h�e�h�]�b�b�ª�� �=�j�m�i�i�Z IBS, 
�D�h�f�k�l�Z�j - �H�L�K�� Teleset Networks �b �f�g�h�]�b�_ �^�j�m�]�b�_�� 

�‡ �\ �i�h�k�e�_�^�g�b�_ 10 �e�_�l �g�Z�[�e�x�^�Z�e�k�y �Z�d�l�b�\�g�u�c �j�h�k�l �j�h�k�k�b�c�k�d�h�c �b�g�^�m�k�l�j�b�b 
�b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c - �l�Z�d �\ 2018 �]�h�^�m �h�[�t�z�f �w�d�k�i�h�j�l�Z �i�j�h�]�j�Z�f�f�g�h�]�h �h�[�_�k�i�_�q�_�g�b�y�� 
�k�h�a�^�Z�g�g�h�]�h �\ �J�h�k�k�b�b�� �k�h�k�l�Z�\�b�e 16,7 �f�e�j� ̂ �^�h�e�e�Z�j�h�\ �K�R�:�� �l�h�]�^�Z �d�Z�d �h�[�t�z�f �w�d�k�i�h�j�l�Z 
�i�j�h�^�m�d�p�b�b �\�h�_�g�g�h - �i�j�h�f�u�r�e�_�g�g�h�]�h �d�h�f�i�e�_�d�k�Z �k�h�k�l�Z�\�b�e 13,3 �f�e�j� ̂ �^�h�e�e�Z�j�h�\ �K�R�:�� �Z 
�j�h�k�k�b�c�k�d�Z�y �\�h�_�g�g�Z�y �l�_�o�g�b�d�Z �\�k�_�]�^�Z �i�h�e�v�a�h�\�Z�e�Z�k�v �g�Z�b�[�h�e�v�r�b�f �k�i�j�h�k�h�f �m �a�Z�j�m�[�_� �̀g�u�o 
�i�Z�j�l�g�z�j�h�\�� �b �^�j�m�]�b�_ �h�l�j�Z�k�e�b �w�d�k�i�h�j�l�Z �h�l�k�l�Z�\�Z�e�b �[�h�e�_�_ �a�g�Z�q�b�l�_�e�v�g�h�� �q�_�f �k�_�c�q�Z�k �h�l�j�Z�k�e�v 
�i�j�h�]�j�Z�f�f�g�h�]�h �h�[�_�k�i�_�q�_�g�b�y�� 

                                                            
3 �<�Z�e�_�g�l�_�c �K���>�� �H�l�_�q�_�k�l�\�_�g�g�u�c �j�u�g�h�d �b�g�g�h�\�Z�p�b�c �b �i�_�j�k�i�_�d�l�b�\�u �n�h�j�f�b�j�h�\�Z�g�b�y �w�d�h�g�h�f�b�d�b 
�b�g�g�h�\�Z�p�b�c �\ �J�h�k�k�b�b // �K�h�\�j�_�f�_�g�g�Z�y �w�d�h�g�h�f�b�d�Z�� �d�h�g�p�_�i�p�b�b �b �f�h�^�_�e�b �b�g�g�h�\�Z�p�b�h�g�g�h�]�h �j�Z�a�\�b�l�b�y�� 
�f�Z�l�_�j�b�Z�e�u 3 - �c �f�_�`�^�m�g�Z�j�h�^�g�h�c �g�Z�m�q�g�h - �i�j�Z�d�l�b�q�_�k�d�h�c �d�h�g�n�_�j�_�g�p�b�b�� - �F���� �=�H�M �<�I�H �©�J�W�M �b�f�� 
�=�<�� �I�e�_�o�Z�g�h�\�Z�ª�� 2018. 
4 �N�h�f�q�_�g�d�h�\ �L�� �;�� �J�h�k�k�b�y �\�h�r�e�Z �\ �l�h�i - 25 �b�g�g�h�\�Z�p�b�h�g�g�h �j�Z�a�\�b�l�u�o �k�l�j�Z�g�� �J�_�`�b�f �^�h�k�l�m�i�Z�� https: // 
rg.ru / 2018 / 01 / 30 / rossiia - voshla - v - top - 25 - innovacionno - razvityh - stran.html 
5 �>�j�h�a�^�h�\ �=���>���� �;�Z�[�m�j�b�g �<���:�� �B�g�g�h�\�Z�p�b�h�g�g�Z�y �i�h�e�b�l�b�d�Z �]�h�k�m�^�Z�j�k�l�\�Z �b �_�_ �h�i�j�_�^�_�e�y�x�s�_�_ 
�\�h�a�^�_�c�k�l�\�b�_ �g�Z �f�h�^�_�j�g�b�a�Z�p�b�x �[�b�a�g�_�k - �i�j�h�p�_�k�k�h�\ // �@�m�j�g�Z�e �i�j�Z�\�h�\�u�o �b �w�d�h�g�h�f�b�q�_�k�d�b�o 
�b�k�k�e�_�^�h�\�Z�g�b�c�� 2019. �‹  2.  
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�‡ �g�Z �F�h�k�d�h�\�k�d�h�c �[�b�j� �̀_ �^�_�c�k�l�\�m�_�l �J�u�g�h�d �b�g�g�h�\�Z�p�b�c �b �b�g�\�_�k�l�b�p�b�c ���J�B�B���� �]�^�_ �h�[�s�Z�y 
�d�Z�i�b�l�Z�e�b�a�Z�p�b�y �m�q�Z�k�l�g�b�d�h�\ �i�h�k�e�_�^�g�b�_ �]�h�^�u �\ �k�j�_�^�g�_�f �k�h�k�l�Z�\�e�y�_�l �h�d�h�e�h 120 �f�e�j� ̂�j�m�[�e�_�c�� 

�H�k�g�h�\�g�u�_ �i�h�d�Z�a�Z�l�_�e�b �b�g�g�h�\�Z�p�b�h�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �i�h �^�Z�g�g�u�f �J�h�k�k�l�Z�l�Z �i�j�_�^�k�l�Z�\�e�_�g�u �\ 
�l�Z�[�e 1. 

 
�L�Z�[�e�b�p�Z 1 – �H�k�g�h�\�g�u�_ �i�h�d�Z�a�Z�l�_�e�b �b�g�g�h�\�Z�p�b�h�g�g�h�c �Z�d�l�b�\�g�h�k�l�b �\ �J�N 

 �a�Z �i�_�j�b�h�^ 2017 - 2019 �]�]�� 6 

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

�J�N �b�f�_�x�l �l�_�g�^�_�g�p�b�x �d �k�g�b�`�_�g�b�x�� 
�K�Z�f�h�c �\�Z�`�g�h�c �i�j�h�[�e�_�f�h�c �\ �h�[�e�Z�k�l�b �j�Z�a�\�b�l�b�y �b�g�g�h�\�Z�p�b�c �y�\�e�y�_�l�k�y �g�_�^�h�k�l�Z�l�h�q�g�h�_ 

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

�b�g�g�h�\�Z�p�b�c �^�h�e� �̀g�u �[�u�l�v��7 
1) �i�h�\�u�r�_�g�b�_ �w�n�n�_�d�l�b�\�g�h�k�l�b �l�_�d�m�s�_�c �f�h�^�_�e�b �]�h�k�m�i�j�Z�\�e�_�g�b�y �j�Z�a�\�b�l�b�_�f �b�g�g�h�\�Z�p�b�c �b 

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

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

                                                            
6 �H�n�b�p�b�Z�e�v�g�u�c �k�Z�c�l �=�h�k�d�h�f�k�l�Z�l�Z �J�h�k�k�b�b�� �J�_�`�b�f �^�h�k�l�m�i�Z: www.gks.ru 
7 �;�Z�j�f�_�g�d�h�\�Z �G���:�� �=�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y �b�g�g�h�\�Z�p�b�h�g�g�Z�y �i�h�e�b�l�b�d�Z�� – �F���� �K�i�m�l�g�b�d �i�e�x�k�� 2018 
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�I�_�j�\�h�h�q�_�j�_�^�g�u�_�� �k�j�h�q�g�u�_ �f�_�j�u �f�h�]�m�l �\�u�]�e�y�^�_�l�v �k�e�_�^�m�x�s�b�f �h�[�j�Z�a�h�f�� 
1) �h�[�s�Z�y �d�h�j�j�_�d�l�b�j�h�\�d�Z �k�b�k�l�_�f�u �]�h�k�m�i�j�Z�\�e�_�g�b�y �b�g�g�h�\�Z�p�b�y�f�b�� 
2) �k�h�a�^�Z�g�b�_ �©�^�h�j�h�`�g�h�c �d�Z�j�l�u�ª �m�i�j�Z�\�e�_�g�b�y �b�g�g�h�\�Z�p�b�y�f�b�� �a�Z �b�k�i�h�e�g�_�g�b�_�f �d�h�l�h�j�h�c �[�m�^�_�l 

�k�e�_�^�b�l�v �I�j�Z�\�b�l�_�e�v�k�l�\�h �J�N�� 
3) �d�h�g�p�_�g�l�j�Z�p�b�y �m�k�b�e�b�c �g�Z 5 �d�e�x�q�_�\�u�o �b�g�g�h�\�Z�p�b�h�g�g�u�o �g�Z�i�j�Z�\�e�_�g�b�y�o�� 
�‡ �b�a�f�_�g�_�g�b�_ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �j�h�e�b �\ �i�j�h�p�_�k�k�_ �m�i�j�Z�\�e�_�g�b�y �b�g�g�h�\�Z�p�b�h�g�g�u�f �j�Z�a�\�b�l�b�_�f�� 

�j�Z�a�\�b�l�b�_ �k�i�j�h�k�Z �g�Z �b�g�g�h�\�Z�p�b�b�� 
�‡ �b�a�f�_�g�_�g�b�_ �i�h�e�b�l�b�d�b �]�h�k�m�^�Z�j�k�l�\�Z �\ �h�[�e�Z�k�l�b �a�Z�d�Z�a�Z �G�B�H�D�J�� 
�‡ �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_ �^�_�y�l�_�e�v�g�h�k�l�b �b�g�k�l�b�l�m�l�h�\ �j�Z�a�\�b�l�b�y�� 
�‡ �j�_�Z�e�b�a�Z�p�b�y �f�_�o�Z�g�b�a�f�h�\ �i�j�b�\�e�_�q�_�g�b�y �©�^�e�b�g�g�u�o �^�_�g�_�]�ª �^�e�y �\�e�h�`�_�g�b�y �b�o �\ 

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

�h�a�g�Z�q�Z�_�l �^�e�y �b�g�g�h�\�Z�p�b�h�g�g�h�]�h �j�Z�a�\�b�l�b�y�� �I�h �k�m�l�b�� �©�>�h�j�h� �̀g�Z�y �d�Z�j�l�Z�ª - �w�l�h �]�b�[�d�b�c �i�h�^�o�h�^ �d 
�j�Z�a�j�Z�[�h�l�d�_ �k�l�j�Z�l�_�]�b�b�� �k �\�u�^�_�e�_�g�b�_�f �h�i�j�_�^�_�e�z�g�g�u�o �g�_�h�[�o�h�^�b�f�u�o �w�l�Z�i�h�\ �^�e�y �_�z �j�_�Z�e�b�a�Z�p�b�b�� 
�©�>�h�j�h�`�g�Z�y �d�Z�j�l�Z�ª �\ �m�i�j�Z�\�e�_�g�b�b �d�Z�d�b�f - �e�b�[�h �i�j�h�_�d�l�h�f �i�h�a�\�h�e�y�_�l �h�i�j�_�^�_�e�b�l�v �i�j�b�h�j�b�l�_�l�u 
�b �i�m�l�b �^�h�k�l�b�`�_�g�b�y �b �d�h�j�j�_�d�l�b�j�m�_�l�k�y �i�h �f�_�j�_ �b�a�f�_�g�_�g�b�c �\�g�_�r�g�_�c �k�j�_�^�u�� �H�g�Z �h�q�_�g�v �i�h�o�h�`�Z 
�g�Z �k�l�j�Z�l�_�]�b�x �j�Z�a�\�b�l�b�y�� �g�h �k�l�j�Z�l�_�]�b�y �j�Z�a�\�b�l�b�y �b�a�g�Z�q�Z�e�v�g�h �b�f�_�_�l �h�i�j�_�^�_�e�z�g�g�u�_ �p�_�e�_�\�u�_ 
�i�h�d�Z�a�Z�l�_�e�b�� �d�h�l�h�j�u�o �g�_�h�[�o�h�^�b�f�h �^�h�k�l�b�q�v�� �Z �©�^�h�j�h� �̀g�Z�y �d�Z�j�l�Z�ª - �g�_�l�� �I�h�w�l�h�f�m �_�z �g�Z�f�g�h�]�h 
�i�j�h�s�_ �d�h�g�l�j�h�e�b�j�h�\�Z�l�v �b �d�h�j�j�_�d�l�b�j�h�\�Z�l�v�� �I�j�b�\�_�^�z�f �i�j�b�f�_�j �©�^�h�j�h� �̀g�h�c �d�Z�j�l�u�ª - �j�b�k�m�g�h�d 1. 

 

 
�J�b�k�m�g�h�d 1 - ���>�h�j�h� �̀g�Z�y �d�Z�j�l�Z�� �j�Z�a�\�b�l�b�y �b�g�g�h�\�Z�p�b�c8 

 

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

                                                            
8 �>�h�d�e�Z�^ �W�d�k�i�_�j�l�g�h�]�h �k�h�\�_�l�Z �i�j�b �I�j�Z�\�b�l�_�e�v�k�l�\�_ �J�N �h�l 25 �b�x�e�y 2018 �]�� �©�J�Z�a�\�b�l�b�_ �b�g�g�h�\�Z�p�b�c �\ 
�J�h�k�k�b�b�ª 
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�< �p�_�e�h�f�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y �k�_�c�q�Z�k �g�Z�o�h�^�b�l�k�y �g�Z �w�l�Z�i�_ �a�Z�\�_�j�r�_�g�b�y �n�h�j�f�b�j�h�\�Z�g�b�y 
�g�Z�p�b�h�g�Z�e�v�g�h�c �b�g�g�h�\�Z�p�b�h�g�g�h�c �k�b�k�l�_�f�u�� �m�`�_ �b�f�_�x�l�k�y �[�Z�a�h�\�u�_ �w�e�_�f�_�g�l�u�� �h�i�j�_�^�_�e�_�g�u 
�k�m�[�t�_�d�l�u �b�g�g�h�\�Z�p�b�h�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b�� �j�_�Z�e�b�a�m�x�l�k�y �\�_�g�q�m�j�g�u�_ �i�j�h�_�d�l�u��  

 
�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�u�o �b�k�l�h�q�g�b�d�h�\ 

1. �J�Z�k�i�h�j�y�`�_�g�b�_ �I�j�Z�\�b�l�_�e�v�k�l�\�Z �J�N �h�l 8 �^�_�d�Z�[�j�y 2011 �]�� �‹  2227 - �j�� �H �K�l�j�Z�l�_�]�b�b 
�b�g�g�h�\�Z�p�b�h�g�g�h�]�h �j�Z�a�\�b�l�b�y �J�N �g�Z �i�_�j�b�h�^ �^�h 2020 �]�� 
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3. �;�Z�d�e�Z�g�h�\ �:���H�� �J�h�e�v �b�g�g�h�\�Z�p�b�c �\ �f�b�j�h�\�u�o �i�j�h�p�_�k�k�Z�o �w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�h�k�l�Z �b 

�j�Z�a�\�b�l�b�y�� - �K�I�[���� �B�a�^ - �\�h �I�h�e�b�l�_�o�g�� �m�g�l�Z�� 2019. 
4. �>�j�h�a�^�h�\ �=���>���� �;�Z�[�m�j�b�g �<���:�� �B�g�g�h�\�Z�p�b�h�g�g�Z�y �i�h�e�b�l�b�d�Z �]�h�k�m�^�Z�j�k�l�\�Z �b �_�_ �h�i�j�_�^�_�e�y�x�s�_�_ 
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�R�\�u�^�d�b�g�Z �G���W���� 
�F�Z�]�b�k�l�j�Z�g�l 1 �d�m�j�k�Z 

�d�Z�n�_�^�j�u �e�h�]�b�k�l�b�d�b �b �d�h�f�f�_�j�p�b�b  
 �N�=�;�H�M �<�H �©�O�=�M�W�I�ª�� 

�]�� �O�Z�[�Z�j�h�\�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
�g�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v �K�l�_�i�Z�g�h�\�Z �?���G��,  

�d���w���g���� �^�h�p�_�g�l �d�Z�n�_�^�j�u �e�h�]�b�k�l�b�d�b  
�b �d�h�f�f�_�j�p�b�b �N�=�;�H�M �<�H �©�O�=�M�W�I�ª�� 
�]�� �O�Z�[�Z�j�h�\�k�d�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

 
�H�K�G�H�<�G�U�? �W�E�?�F�?�G�L�U �B�G�>�M�K�L�J�B�B 4.0 

 
�:�g�g�h�l�Z�p�b�y 
�B�g�^�m�k�l�j�b�y 4.0 �y�\�e�y�_�l�k�y �k�b�g�h�g�b�f�h�f �q�_�l�\�_�j�l�h�c �i�j�h�f�u�r�e�_�g�g�h�c �j�_�\�h�e�x�p�b�b�� �< �k�l�Z�l�v�_ 

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z 
�B�g�^�m�k�l�j�b�y 4.0, �q�_�l�\�_�j�l�Z�y �i�j�h�f�u�r�e�_�g�g�Z�y �j�_�\�h�e�x�p�b�y�� �b�g�l�_�j�g�_�l �\�_�s�_�c�� �d�b�[�_�j - 

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

�x �I�_�j�\�Z�y �i�j�h�f�u�r�e�_�g�g�Z�y �j�_�\�h�e�x�p�b�y ���d�h�g�_�p 18 – �g�Z�q�Z�e�h 19 �\�_�d�Z�� �F �_�_ �j�_�a�m�e�v�l�Z�l�h�f 
�y�\�b�e�h�k�v �j�Z�a�\�b�l�b�_ �l�j�Z�g�k�i�h�j�l�Z �b �i�h�y�\�e�_�g�b�_ �i�j�h�f�u�r�e�_�g�g�h�]�h �i�j�h�b�a�\�h�^�k�l�\�Z�� 

�x �<�l�h�j�Z�y �i�j�h�f�u�r�e�_�g�g�Z�y �j�_�\�h�e�x�p�b�y ���\�l�h�j�Z�y �i�h�e�h�\�b�g�Z 19 – �g�Z�q�Z�e�h 20 �\�_�d�Z�� �F �_�_ 
�b�l�h�]�h�f �k�l�Z�e�h �k�h�a�^�Z�g�b�_ �d�h�g�\�_�c�_�j�g�h�]�h �i�j�h�b�a�\�h�^�k�l�\�Z �b �w�e�_�d�l�j�b�n�b�d�Z�p�b�y�� 

�x �L�j�_�l�v�y �i�j�h�f�u�r�e�_�g�g�Z�y �j�_�\�h�e�x�p�b�y ���d�h�g�_�p 20 �\�_�d�Z – �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y�� �i�j�b�\�_�e�Z �d 
�i�h�y�\�e�_�g�b�x �j�h�[�h�l�h�l�_�o�g�b�d�b�� �j�Z�a�\�b�l�b�x �B�g�l�_�j�g�_�l�Z�� 

�I�h �f�g�_�g�b�x �f�g�h�]�b�o �k�i�_�p�b�Z�e�b�k�l�h�\ [1,3], �f�b�j �k�l�h�b�l �g�Z �i�h�j�h�]�_ �q�_�l�\�_�j�l�h�c �i�j�h�f�u�r�e�_�g�g�h�c 
�j�_�\�h�e�x�p�b�b�� �< �h�l�e�b�q�b�_ �h�l �m�`�_ �k�\�_�j�r�b�\�r�b�o�k�y �j�_�\�h�e�x�p�b�c�� �_�c �k�m�l�v �k�h�k�l�h�b�l �\ �b�g�l�_�]�j�Z�p�b�b �m�`�_ 
�k�m�s�_�k�l�\�m�x�s�b�o �l�_�o�g�h�e�h�]�b�c �\ �h�^�g�m �k�b�k�l�_�f�m�� �K�h�]�e�Z�k�g�h �h�l�q�_�l�m �d�h�f�i�Z�g�b�b «Cision PR 
Newswire» [6], �h�[�t�_�f �j�u�g�d�Z �B�g�^�m�k�l�j�b�b 4.0 �d 2023 �]�h�^�m �k�h�k�l�Z�\�b�l 214 �f�e�j�^�� �^�h�e�e�Z�j�h�\�� �Z �d 
2030 �]�h�^�m �^�h�k�l�b�]�g�_�l �i�h�d�Z�a�Z�l�_�e�y �\ 1 �l�j�e�g�� �^�h�e�e�Z�j�h�\�� �H�k�g�h�\�g�u�f�b �w�e�_�f�_�g�l�Z�f�b �q�_�l�\�_�j�l�h�c 
�i�j�h�f�u�r�e�_�g�g�h�c �j�_�\�h�e�x�p�b�b ���B�g�^�m�k�l�j�b�b 4.0) �y�\�e�y�x�l�k�y�� 

1) �D�b�[�_�j - �n�b�a�b�q�_�k�d�b�_ �k�b�k�l�_�f�u  
2) �M�f�g�h�_ �i�j�h�b�a�\�h�^�k�l�\�h�� 
3) �B�g�l�_�j�g�_�l �\�_�s�_�c (IoT); 
4) �P�b�n�j�h�\�h�_ �d�e�h�g�b�j�h�\�Z�g�b�_��  
5) �:�^�^�b�l�b�\�g�h�_�h�h�i�j�h�b�a�\�h�^�k�l�\�h�� 
 �J�Z�k�k�f�h�l�j�b�f �i�h�^�j�h�[�g�_�_ �d�Z�`�^�u�c �b�a �g�b�o��  
 �D�b�[�_�j - �n�b�a�b�q�_�k�d�b�_ �k�b�k�l�_�f�u �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �k�h�q�_�l�Z�g�b�_ �l�_�o�g�h�e�h�]�b�c �b �n�b�a�b�q�_�k�d�b�o 

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

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

�H�i�l�b�f�b�a�Z�p�b�y �\ �Z�\�l�h�g�h�f�g�h�f �j�_�`�b�f�_ �[�b�a�g�_�k - �i�j�h�p�_�k�k�h�\ �b �e�h�]�b�k�l�b�d�b�� �Z �l�Z�d�`�_ 
�i�j�_�^�b�d�l�b�\�g�Z�y �Z�g�Z�e�b�l�b�d�Z �i�h�f�h�]�Z�x�l �i�j�_�^�k�d�Z�a�u�\�Z�l�v �\�_�j�h�y�l�g�h�k�l�v �i�h�e�h�f�d�b �w�e�_�f�_�g�l�Z �k�b�k�l�_�f�u 
�b�e�b �p�_�e�h�]�h �m�k�l�j�h�c�k�l�\�Z�� �q�l�h �i�h�a�\�h�e�y�_�l �a�Z�f�_�g�b�l�v �d�h�f�i�h�g�_�g�l �_�s�_ �^�h �l�h�]�h�� �d�Z�d �h�g �i�h�e�g�h�k�l�v�x 
�\�u�c�^�_�l �b�a �k�l�j�h�y�� �I�j�b�f�_�j�h�f �b�k�i�h�e�v�a�h�\�Z�g�b�y �l�Z�d�b�o �l�_�o�g�h�e�h�]�b�c �y�\�e�y�_�l�k�y �g�_�f�_�p�d�b�c �a�Z�\�h�^ 
�w�e�_�d�l�j�h�g�b�d�b «Siemens Electronic Works». �M�q�Z�k�l�b�_ �q�_�e�h�\�_�d�Z �a�^�_�k�v �k�\�_�^�_�g�h �d �f�b�g�b�f�m�f�m�� �Z 
�k�b�k�l�_�f�Z �k�Z�f�h�k�l�h�y�l�_�e�v�g�h �k�e�_�^�b�l �a�Z �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_�f 1,6 �f�e�j�^�� �d�h�f�i�h�g�_�g�l�h�\ [5], 
�m�k�l�Z�g�Z�\�e�b�\�Z�_�l �g�h�j�f�u �i�j�h�b�a�\�h�^�k�l�\�Z �b �m�i�j�Z�\�e�y�_�l �e�h�]�b�k�l�b�q�_�k�d�b�f�b �i�h�l�h�d�Z�f�b�� 

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

�>�Z�g�g�m�x �l�_�o�g�h�e�h�]�b�x �m�`�_ �b�k�i�h�e�v�a�m�_�l �i�h�k�l�Z�\�s�b�d �f�_�^�b�p�b�g�k�d�b�o �m�k�e�m�] «BJC HealthCare» 
�^�e�y �k�h�a�^�Z�g�b�y �w�d�h�g�h�f�b�b �\ �p�_�i�h�q�d�_ �i�h�k�l�Z�\�h�d�� IoT �k�h�_�^�b�g�y�_�l �k�b�k�l�_�f�m �b�a �l�u�k�y�q RFID - �f�_�l�h�d�� 
�b�k�i�h�e�v�a�m�x�s�b�o �j�Z�^�b�h�\�h�e�g�u �^�e�y �k�q�b�l�u�\�Z�g�b�y �b �a�Z�o�\�Z�l�Z �b�g�n�h�j�f�Z�p�b�b �h�[ �h�[�t�_�d�l�_�� �d�h�l�h�j�u�_ 
�g�Z�o�h�^�y�l�k�y �g�Z �f�_�^�b�p�b�g�k�d�b�o �i�j�_�^�f�_�l�Z�o�� �J�Z�g�v�r�_ �w�l�b �i�j�_�^�f�_�l�u �k�h�j�l�b�j�h�\�Z�e�b�k�v �\�j�m�q�g�m�x�� 
�i�h�w�l�h�f�m �b�o �a�Z�d�Z�a�u�\�Z�e�b �a�Z�j�Z�g�_�_�� �q�l�h �i�j�b�\�h�^�b�e�h �d �g�Z�d�h�i�e�_�g�b�x �a�Z�i�Z�k�h�\ �g�Z �k�d�e�Z�^�Z�o �\ �h�[�t�_�f�Z�o 
�i�j�_�\�u�r�Z�x�s�b�o �l�_�d�m�s�b�_ �g�m� �̀^�u�� �K �f�h�f�_�g�l�Z �\�g�_�^�j�_�g�b�y �b�g�l�_�j�g�_�l�Z �\�_�s�_�c «BJC HealthCare» 
�m�^�Z�e�h�k�v �k�h�d�j�Z�l�b�l�v �d�h�e�b�q�_�k�l�\�h �a�Z�i�Z�k�h�\, �o�j�Z�g�y�s�b�o�k�y �g�Z �d�Z�`�^�h�f �h�[�t�_�d�l�_�� �g�Z 23 % , �q�l�h 
�i�j�b�\�_�e�h �d �w�d�h�g�h�f�b�b �\ �j�Z�a�f�_�j�_ 5 �f�e�g�� �^�h�e�e�Z�j�h�\ �\ �]�h� ̂[3]. 

�G�Z�j�y�^�m �k �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�f�b �k�b�k�l�_�f�Z�f�b�� �^�j�m�]�h�c �\�Z�`�g�h�c �l�_�o�g�h�e�h�]�b�_�c�� �k�l�b�f�m�e�b�j�m�x�s�_�c 
�j�Z�a�\�b�l�b�_ �q�_�l�\�_�j�l�h�c �i�j�h�f�u�r�e�_�g�g�h�c �j�_�\�h�e�x�p�b�b �y�\�e�y�_�l�k�y �Z�^�^�b�l�b�\�g�h�_ �i�j�h�b�a�\�h�^�k�l�\�h (3D - 
�i�_�q�Z�l�v���� �G�Z�i�j�b�f�_�j�� �d�h�f�i�Z�g�b�y «Fast �5�D�G�L�X�V�ª�� �b�k�i�h�e�v�a�m�_�l �k�h�[�k�l�\�_�g�g�m�x �l�_�o�g�h�e�h�]�b�q�_�k�d�m�x 
�i�e�Z�l�n�h�j�f�m �^�e�y 3D - �i�_�q�Z�l�b [5]. �I�j�h�]�j�Z�f�f�Z �b�s�_�l �g�Z�b�e�m�q�r�b�c �k�i�h�k�h�[ �i�j�h�b�a�\�h�^�k�l�\�Z �^�_�l�Z�e�_�c 
�g�Z �h�k�g�h�\�_ �^�Z�g�g�u�o �h�[ �b�o �b�a�]�h�l�h�\�e�_�g�b�b �k �\�b�j�l�m�Z�e�v�g�h�]�h �k�d�e�Z�^�Z�� �K�b�k�l�_�f�Z �l�Z�d�`�_ �k�Z�f�Z 
�i�h�^�[�b�j�Z�_�l �h�[�h�j�m�^�h�\�Z�g�b�_�� �g�Z �d�h�l�h�j�h�f �_�_ �f�h�`�g�h �k�h�a�^�Z�l�v�� 

�P�b�n�j�h�\�h�_ �d�e�h�g�b�j�h�\�Z�g�b�_ �i�j�_�^�k�l�Z�\�e�y�_�l �k�h�[�h�c �k�h�a�^�Z�g�b�_ �f�h�^�_�e�b �j�_�Z�e�v�g�h�]�h �i�j�h�^�m�d�l�Z�� 
�d�h�l�h�j�m�x �f�h�`�g�h �g�Z�e�h�`�b�l�v �g�Z �n�b�a�b�q�_�k�d�m�x �i�j�h�^�m�d�p�b�x �i�j�y�f�h �\�h �\�j�_�f�y �_�z �i�j�h�b�a�\�h�^�k�l�\�Z�� �W�l�h 
�i�h�a�\�h�e�y�_�l �d�h�f�i�Z�g�b�y�f �e�m�q�r�_ �Z�g�Z�e�b�a�b�j�h�\�Z�l�v �b �h�i�l�b�f�b�a�b�j�h�\�Z�l�v �k�\�h�b �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�_ 
�i�j�h�p�_�k�k�u�� �G�Z�i�j�b�f�_�j�� �q�l�h�[�u �m�k�d�h�j�b�l�v �i�j�h�p�_�k�k �j�Z�a�j�Z�[�h�l�d�b �]�h�g�h�q�g�u�o �Z�\�l�h�f�h�[�b�e�_�c�� 
�d�h�f�i�Z�g�b�y «Penske Truck Leasing» �b�k�i�h�e�v�a�m�_�l �l�_�o�g�h�e�h�]�b�x �k�h�a�^�Z�g�b�y �p�b�n�j�h�\�h�]�h �d�e�h�g�Z �^�_�l�Z�e�b 
[2]. �>�Z�g�g�u�_ �l�_�o�g�h�e�h�]�b�b �i�h�a�\�h�e�b�e�b �b�g�`�_�g�_�j�Z�f �i�j�h�\�_�k�l�b �\�b�j�l�m�Z�e�v�g�u�_ �b�k�i�u�l�Z�g�b�y �g�h�\�u�o 
�^�_�l�Z�e�_�c �b �h�i�l�b�f�b�a�b�j�h�\�Z�l�v �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �Z�\�l�h�f�h�[�b�e�y �_�s�_ �^�h �_�]�h �b�a�]�h�l�h�\�e�_�g�b�y�� 

 �L�Z�d�b�f �h�[�j�Z�a�h�f�� �b�g�^�m�k�l�j�b�y 4.0 �m�`�_ �g�Z�q�b�g�Z�_�l �f�_�g�y�l�v �f�b�j�� �b �g�Z�k�l�m�i�e�_�g�b�_ �g�h�\�h�c �q�_�l�\�_�j�l�h�c 
�i�j�h�f�u�r�e�_�g�g�h�c �j�_�\�h�e�x�p�b�b �g�_�h�l�\�j�Z�l�b�f�h�� �H�^�g�Z�d�h �g�_�h�[�o�h�^�b�f�h �\�\�h�^�b�l�v �g�h�\�r�_�k�l�\�Z 
�i�h�k�l�_�i�_�g�g�h �k�g�b�`�Z�y �j�b�k�d�b �h�k�e�Z�[�e�_�g�b�y �k�l�Z�[�b�e�v�g�h�k�l�b �h�[�s�_�k�l�\�Z��  
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�x �h�i�b�k�Z�g�b�_ �i�j�b�g�p�b�i�h�\ �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�h�c �k�l�j�Z�l�_�]�b�b�� 
�x �h�i�j�_�^�_�e�_�g�b�_ �f�_�l�h�^�Z �\�u�^�_�e�_�g�b�y �n�b�g�Z�g�k�h�\�u�o �k�j�_�^�k�l�\ �g�Z �d�h�f�f�m�g�b�d�Z�p�b�b ���f�_�l�h�^ 

�n�b�d�k�b�j�h�\�Z�g�g�h�]�h �i�j�h�p�_�g�l�Z�� �f�_�l�h�^ �m�k�l�Z�g�h�\�e�_�g�b�y �i�j�h�p�_�g�l�Z �h�l �k�m�f�f�u �i�j�b�[�u�e�b�� �h�l 
�h�[�t�_�f�Z �i�j�h�^�Z�` �i�j�h�r�e�h�]�h �i�_�j�b�h�^�Z �b�e�b �i�j�_�^�i�h�e�Z�]�Z�_�f�h�]�h �\ �[�m�^�m�s�_�f�� �b �l�� �^�� 

�J�h�k�k�b�c�k�d�b�_ �j�_�l�_�c�e�_�j�u Wildberries �a�Z�b�g�l�_�j�_�k�h�\�Z�e�b�k�v �j�u�g�d�h�f �D�Z�a�Z�o�k�l�Z�g�Z �^�Z�\�g�h — 
�_�s�_ �^�h �d�j�b�a�b�k�Z 2008 �]�h�^�Z�� �G�_�d�h�l�h�j�u�_ �j�h�k�k�b�c�k�d�b�_ �[�j�_�g�^�u �\�u�o�h�^�b�e�b �g�Z �j�u�g�h�d 
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�D�Z�a�Z�o�k�l�Z�g�Z �q�_�j�_�a �n�j�Z�g�r�b�a�m�� �Z �a�Z�l�_�f �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �I�j�b �\�u�o�h�^�_ �g�Z 
�f�_�`�^�m�g�Z�j�h�^�g�u�c �j�u�g�h�d ���\ �g�Z�r�_�f �k�e�m�q�Z�_ �g�Z �j�u�g�h�d �D�Z�a�Z�o�k�l�Z�g�Z�� �k�l�h�b�l �m�q�b�l�u�\�Z�l�v 
�l�Z�d�h�c �n�Z�d�l�h�j �d�Z�d �i�h�d�m�i�Z�l�_�e�v�g�Z�y �k�i�h�k�h�[�g�h�k�l�v �`�b�l�_�e�_�c�� �l�Z�d �d�Z�d �a�Z �i�h�k�e�_�^�g�b�c �]�h� ̂
�\�u�j�h�k�e�h �q�b�k�e�h �i�h�l�j�_�[�b�l�_�e�_�c �i�h�d�m�i�Z�x�s�b�o �l�h�\�Z�j�u �\ �d�j�_�^�b�l �b �j�Z�k�k�j�h�q�d�m�� �D�j�h�f�_ �l�h�]�h�� 
�m�j�h�\�_�g�v �b �d�Z�q�_�k�l�\�h �`�b�a�g�b �\ �w�l�b�o �j�_�]�b�h�g�Z�o �a�g�Z�q�b�l�_�e�v�g�h �g�b�`�_�� �q�_�f �\ �J�h�k�k�b�b�� �L�Z�d�� 
�<�<�I �g�Z �^�m�r�m �g�Z�k�_�e�_�g�b�y �\ �D�Z�a�Z�o�k�l�Z�g�_ �g�Z 18 % �f�_�g�v�r�_�� �q�_�f �\ �J�h�k�k�b�b�� �\ �;�_�e�h�j�m�k�k�b�b 
— �g�Z 47 % , �\ �:�j�f�_�g�b�b — �g�Z 64 % , �\ �D�b�j�]�b�a�b�b — �g�Z 89 % . �K�h�h�l�\�_�l�k�l�\�_�g�g�h�� 
�i�h�d�m�i�Z�l�_�e�v�g�Z�y �k�i�h�k�h�[�g�h�k�l�v �`�b�l�_�e�_�c �\ �w�l�b�o �j�_�]�b�h�g�Z�o �k�m�s�_�k�l�\�_�g�g�h �g�b�`�_�� �q�_�f �\ 
�J�h�k�k�b�b�� 

�I�h�d�Z�a�Z�l�_�e�b �f�Z�d�j�h�w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y �k�l�j�Z�g �?�:�W�K 

 
�M �h�k�g�h�\�g�h�c �q�Z�k�l�b �g�Z�k�_�e�_�g�b�y �g�_�l �k�j�_�^�k�l�\ �g�Z �d�Z�q�_�k�l�\�_�g�g�m�x �[�j�_�g�^�h�\�m�x �h�^�_�`�^�m 

�k�j�_�^�g�b�o �p�_�g�� �b �h�k�g�h�\�g�h�c �k�i�j�h�k �i�j�b�o�h�^�b�l�k�y �g�Z �k�Z�f�m�x �w�d�h�g�h�f�b�q�g�m�x �i�j�h�^�m�d�p�b�x�� 
�]�e�Z�\�g�u�f �i�h�k�l�Z�\�s�b�d�h�f �d�h�l�h�j�h�c �\ �w�l�b �j�_�]�b�h�g�u �y�\�e�y�_�l�k�y �D�b�l�Z�c�� �W�l�h �a�g�Z�q�b�l�_�e�v�g�h 
�h�]�j�Z�g�b�q�b�\�Z�_�l �\�h�a�f�h�`�g�h�k�l�b �i�j�h�^�Z�` �i�j�h�^�m�d�p�b�b �b�a �J�h�k�k�b�b�� �>�e�y �k�j�Z�\�g�_�g�b�y�� 
�i�h�d�m�i�Z�l�_�e�v�g�Z�y �k�i�h�k�h�[�g�h�k�l�v �^�j�m�]�b�o �k�h�k�_�^�g�b�o �j�u�g�d�h�\ �b�f�_�_�l �a�g�Z�q�b�l�_�e�v�g�h �[�h�e�v�r�b�c 
�i�h�l�_�g�p�b�Z�e�� �L�Z�d�� �i�h�d�Z�a�Z�l�_�e�v �<�<�I �g�Z �^�m�r�m �g�Z�k�_�e�_�g�b�y �\ �<�h�k�l�h�q�g�h�c �?�\�j�h�i�_�� �g�Z�i�j�b�f�_�j 
�\ �Q�_�o�b�b�� �\ 2 �j�Z�a�Z �\�u�r�_�� �q�_�f �\ �J�h�k�k�b�b�� �\ �A�Z�i�Z�^�g�h�c �?�\�j�h�i�_ — �\ 3 - 4,5 �j�Z�a�Z �\�u�r�_�� �M 
�g�Z�k�_�e�_�g�b�y �\ �w�l�b�o �j�_�]�b�h�g�Z�o �]�h�j�Z�a�^�h �\�u�r�_ �m�j�h�\�_�g�v �j�Z�k�i�h�e�Z�]�Z�_�f�h�]�h �^�h�o�h�^�Z�� �d�h�l�h�j�u�c 
�f�h�`�g�h �i�h�l�j�Z�l�b�l�v �g�Z �h�^�_�`�^�m �b �h�[�m�\�v�� �h�g�b �f�h�]�m�l �i�h�a�\�h�e�b�l�v �k�_�[�_ �i�e�Z�l�b�l�v �a�Z �o�h�j�h�r�_�_ 
�d�Z�q�_�k�l�\�h�� �i�h�w�l�h�f�m �©�[�h�]�Z�l�u�_�ª �j�u�g�d�b �y�\�e�y�x�l�k�y �d�j�Z�c�g�_ �i�j�b�\�e�_�d�Z�l�_�e�v�g�u�f�b �^�e�y 
�f�h�^�g�u�o �[�j�_�g�^�h�\ �b�a �J�h�k�k�b�b�� �g�h �©�\�o�h�^�g�h�c �[�b�e�_�l�ª �g�Z �w�l�b �j�u�g�d�b �k�l�h�b�l �h�q�_�g�v �^�h�j�h�]�h�� 

�G�_ �k�l�h�b�l �a�Z�[�u�\�Z�l�v �i�j�h �_�s�z �h�^�b�g �g�_ �f�_�g�_�_ �\�Z�`�g�u�c �n�Z�d�l�h�j�� �d�h�f�f�m�g�b�d�Z�p�b�y �k 
�i�h�d�m�i�Z�l�_�e�y�f�b �k �m�q�z�l�h�f �k�l�j�Z�g�h�\�u�o �h�k�h�[�_�g�g�h�k�l�_�c �b �i�j�_�^�i�h�q�l�_�g�b�c�� �< �l�h�i - 5 �k�Z�f�u�o 
�i�j�h�^�Z�\�Z�_�f�u�o �l�h�\�Z�j�h�\ �\ �D�Z�a�Z�o�k�l�Z�g�_ �\�o�h�^�y�l �i�e�Z�l�v�y�� �d�j�h�k�k�h�\�d�b�� �d�h�k�l�x�f�u�� �[�h�l�b�g�d�b �b 
�[�j�x�d�b�� �K�Z�f�u�f �i�h�i�m�e�y�j�g�u�f �l�h�\�Z�j�h�f �i�h �b�l�h�]�Z�f 2018 �]�h�^�Z �k�l�Z�e�Z �l�m�r�v �^�e�y �j�_�k�g�b�p �k�h 
�k�p�_�g�b�q�_�k�d�b�f �w�n�n�_�d�l�h�f VivienneSabo. �©�D �k�e�h�\�m�� �^�Z�g�g�u�c �i�j�h�^�m�d�l �k�l�Z�e �e�b�^�_�j�h�f �i�h 
�i�j�h�^�Z�`�Z�f �\ �[�v�x�l�b - �k�_�]�f�_�g�l�_ �\ �^�j�m�]�b�o �k�l�j�Z�g�Z�o �i�j�b�k�m�l�k�l�\�b�y �:�L�O�G�E�H�U�U�L�H�V�ª�� — 
�h�l�f�_�l�b�e�b �\ �i�j�_�k�k - �k�e�m�`�[�_ �d�h�f�i�Z�g�b�b�� �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �\ �d�Z�a�Z�o�k�l�Z�g�k�d�h�f �b�g�l�_�j�g�_�l - 
�f�Z�]�Z�a�b�g�_ �i�j�_�^�k�l�Z�\�e�_�g�h �[�h�e�_�_ 15 �l�u�k�� �[�j�_�g�^�h�\�� �>�e�y �k�j�Z�\�g�_�g�b�y�� �^�e�y �`�b�l�_�e�_�c �J�h�k�k�b�b 
— �k�\�u�r�_ 16 �l�u�k�� �[�j�_�g�^�h�\�� �B�g�l�_�j�g�_�l - �j�_�l�_�c�e�_�j �b�f�_�_�l �k�h�[�k�l�\�_�g�g�u�c �b�g�l�_�j�g�_�l - 
�f�Z�]�Z�a�b�g �g�Z �g�Z�p�b�h�g�Z�e�v�g�h�f �^�h�f�_�g�g�h�f �b�f�_�g�b�� �W�l�h �i�h�a�\�h�e�y�_�l �d�h�f�i�Z�g�b�b 
�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �Z�k�k�h�j�l�b�f�_�g�l �b �k�l�j�h�b�l�v �w�n�n�_�d�l�b�\�g�m�x �d�h�f�f�m�g�b�d�Z�p�b�x �k 
�i�h�d�m�i�Z�l�_�e�y�f�b �k �m�q�_�l�h�f �k�l�j�Z�g�h�\�u�o �h�k�h�[�_�g�g�h�k�l�_�c [2]. 

�K�l�j�Z�g�u �<�<�I �g�Z �^�m�r�m�� �^�h�e�e�� 
2020 

�W�d�h�g�h�f�b�q�_�k�d�b 
�Z�d�l�b�\�g�h�_ �g�Z�k�_�e�_�g�b�_ 

�M�j�h�\�_�g�v 
�[�_�a�j�Z�[�h�l�b�p�u 

�J�h�k�k�b�y 23 790 76,8 5,1 
�;�_�e�h�j�m�k�k�b�y 12 608 4,5 5,9 
�D�Z�a�Z�o�k�l�Z�g 19 507 9,3 4,1 
�:�j�f�_�g�b�y  8 564 1,6 17,1 
�D�b�j�]�b�a�b�y 2 616 2,6 8,1 
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�< �i�j�_�k�k - �k�e�m�`�[�_ Wildberries �h�l�f�_�l�b�e�b�� �q�l�h �\ �D�Z�a�Z�o�k�l�Z�g�_�� �d�h�g�_�q�g�h�� �_�k�l�v �k�\�h�b �h�k�h�[�_�g�g�h�k�l�b 

�j�Z�[�h�l�u�� �G�Z�i�j�b�f�_�j�� �\ �w�l�h�c �k�l�j�Z�g�_ �[�h�e�v�r�Z�y �m�^�Z�e�_�g�g�h�k�l�v �]�h�j�h�^�h�\ �^�j�m�] �h�l �^�j�m�]�Z — �w�l�h �k�b�e�v�g�h 
�\�e�b�y�_�l �g�Z �e�h�]�b�k�l�b�d�m�� �I�j�b �w�l�h�f �\ �d�j�m�i�g�u�_ �]�h�j�h�^�Z ���:�e�f�Z�l�u �b �:�k�l�Z�g�Z�� �b�g�l�_�j�g�_�l - �j�_�l�_�c�e�_�j 
�k�j�Z�a�m �\�u�r�_�e �k �k�h�[�k�l�\�_�g�g�h�c �k�e�m�`�[�h�c �^�h�k�l�Z�\�d�b�� �l�Z�d �d�Z�d �i�h�g�b�f�Z�e�� �q�l�h �g�b �h�^�g�Z �d�m�j�v�_�j�k�d�Z�y 
�d�h�f�i�Z�g�b�y �\ �k�l�j�Z�g�_ �g�_ �f�h�`�_�l �i�j�_�^�e�h� �̀b�l�v �l�Z�d�h�c �`�_ �\�u�k�h�d�b�c �m�j�h�\�_�g�v �^�h�k�l�Z�\�d�b�� �d�Z�d �m 
Lamoda: 

�©�G�Z �i�j�h�l�y�`�_�g�b�b �]�h�^�Z �f�u �i�h�e�m�q�Z�e�b �g�_�]�Z�l�b�\�g�u�_ �h�l�a�u�\�u �h�l �d�e�b�_�g�l�h�\ �i�h �i�h�\�h�^�m �d�m�j�v�_�j�h�\�� 
�d�h�l�h�j�u�o �f�u �i�j�b�\�e�_�d�Z�e�b �g�Z �Z�m�l�k�h�j�k�b�g�] �^�e�y �^�h�k�l�Z�\�d�b �\ �j�_�]�b�h�g�u�� �I�h�k�e�_ �q�_�]�h �f�u �i�h�g�y�e�b�� �q�l�h 
�g�m� �̀g�h �d�Z�d �f�h�`�g�h �k�d�h�j�_�_ �g�Z�q�Z�l�v �w�d�k�i�Z�g�k�b�x �k�h�[�k�l�\�_�g�g�h�c �k�e�m� �̀[�u �^�h�k�l�Z�\�d�b LM Express �i�h 
�\�k�_�f�m �D�Z�a�Z�o�k�l�Z�g�m�� �< �j�_�a�m�e�v�l�Z�l�_ �w�l�h�]�h �g�Z �k�_�]�h�^�g�y�r�g�b�c �^�_�g�v Wildberries �i�h�d�j�u�\�Z�_�l 15 
�d�j�m�i�g�_�c�r�b�o �]�h�j�h�^�h�\ �D�Z�a�Z�o�k�l�Z�g�Z �b �h�o�\�Z�l�u�\�Z�_�l 90 % �\�k�_�o �a�Z�d�Z�a�h�\�� �D�j�h�f�_ �l�h�]�h�� �\ �i�y�l�b 
�d�j�m�i�g�u�o �]�h�j�h�^�Z�o �m �[�j�_�g�^�Z �_�k�l�v �k�h�[�k�l�\�_�g�g�u�_ �i�m�g�d�l�u �\�u�^�Z�q�b���ª 

�J�h�k�k�b�c�k�d�b�_ �b�]�j�h�d�b �i�j�b�g�_�k�e�b �g�Z �j�u�g�h�d �D�Z�a�Z�o�k�l�Z�g�Z �g�_ �l�h�e�v�d�h �g�h�\�u�_ �d�h�g�p�_�i�p�b�b�� �g�h �b 
�[�h�e�_�_ �\�u�k�h�d�b�c �k�_�j�\�b�k �h�[�k�e�m�`�b�\�Z�g�b�y�� �G�Z�i�j�b�f�_�j�� Wildberries �b�a�f�_�g�b�e�Z �k�l�Z�g�^�Z�j�l�u 
�d�m�j�v�_�j�k�d�b�o �k�e�m� �̀[�� �l�Z�d�b�_ �d�Z�d �i�j�b�f�_�j�d�Z �i�_�j�_�^ �i�h�d�m�i�d�h�c �b �h�i�e�Z�l�Z �g�Z�e�b�q�g�u�f�b �b �[�Z�g�d�h�\�k�d�h�c 
�d�Z�j�l�h�c �i�j�b �i�h�e�m�q�_�g�b�b �a�Z�d�Z�a�Z�� �©�J�Z�g�v�r�_ �g�b �h�^�g�Z �d�h�f�i�Z�g�b�y �\ �k�l�j�Z�g�_ �w�l�h �g�_ �i�j�Z�d�l�b�d�h�\�Z�e�Z�� 
�k�_�c�q�Z�k �`�_ �g�_�d�h�l�h�j�u�_ �b�a �g�b�o �j�Z�[�h�l�Z�x�l �i�h �l�Z�d�h�c �`�_ �k�o�_�f�_�� �?�s�_ �h�^�g�b�f �b�a�f�_�g�_�g�b�_�f 
�k�l�Z�g�^�Z�j�l�h�\ �k�l�Z�e�b �k�j�h�d�b �^�h�k�l�Z�\�d�b�� �?�k�e�b �^�h �w�l�h�]�h �^�e�y �i�h�e�m�q�_�g�b�y �a�Z�d�Z�a�Z �\ �j�_�]�b�h�g�Z�o �g�m� �̀g�h 
�[�u�e�h � �̀^�Z�l�v 2 �f�_�k�y�p�Z�� �l�h �k�_�c�q�Z�k �d�e�b�_�g�l�u �i�j�b�\�u�d�Z�x�l �d �l�h�f�m�� �q�l�h �a�Z�d�Z�a �i�j�b�o�h�^�b�l �\ �k�j�_�^�g�_�f 
�h�l 3 �^�h 7 �^�g�_�c�ª�� — �]�h�\�h�j�y�l �\ �i�j�_�k�k - �k�e�m�`�[�_ �j�_�l�_�c�e�_�j�Z�� �h�l�f�_�q�Z�y�� �q�l�h �d�h�g�\�_�j�k�b�y �e�x�^�_�c�� 
�h�n�h�j�f�e�y�x�s�b�o �a�Z�d�Z�a�u �h�g�e�Z�c�g�� �j�Z�k�l�_�l �k �d�Z�`�^�u�f �]�h�^�h�f�� �< �i�j�_�^�h�k�l�Z�\�e�_�g�g�h�c �l�Z�[�e�b�p�_ �f�h�`�g�h 
�m�\�b�^�_�l�v �^�b�g�Z�f�b�d�m �j�h�k�l�Z �h�g�e�Z�c�g - �i�h�d�m�i�h�d �\ �k�l�j�Z�g�Z�o �?�:�W�K �k 2017 �i�h 2020 �]�h�^�� �F�u �f�h�`�_�f 
�g�Z�[�e�x�^�Z�l�v �y�\�g�h�_ �m�\�_�e�b�q�_�g�b�_ �i�j�h�^�Z�`�� �l�Z�d �d�Z�d �e�x�^�b �[�h�e�_�_ �a�Z�b�g�l�_�j�_�k�h�\�Z�g�u �\ �m�^�h�[�g�h�f �^�e�y 
�g�b�o �r�h�i�i�b�g�]�_�� �[�e�Z�]�h�^�Z�j�y �j�Z�a�\�b�l�h�c �d�h�f�f�m�g�b�d�Z�l�b�\�g�h�c �i�h�e�b�l�b�d�_ Wildberries [3]. 

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

1. �I�h�i�d�h�\�Z �?���=�� �D�h�f�f�m�g�b�d�Z�l�b�\�g�Z�y �i�h�e�b�l�b�d�Z �\ �k�b�k�l�_�f�_ �f�Z�j�d�_�l�b�g�]�Z�� �>�W�e�_�d�l�j�h�g�g�u�c 
�j�_�k�m�j�k�@�� �J�_�`�b�f �^�h�k�l�m�i�Z�� http: // www.cis2000.ru / Budgeting / Mailing / Politika.shtml, 
�k�\�h�[�h�^�g�u�c / ���^�Z�l�Z �h�[�j�Z�s�_�g�b�y�� 09.10.2017). 

2. �D�m�j�e�h�\ �:���;�� �H�k�g�h�\�u �l�_�h�j�b�b �d�h�f�f�m�g�b�d�Z�p�b�b�� �F���� �B�a�^ - �\�h �X�g�b�l�b - �>�Z�g�Z�� 2005. 124 �k�� 
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3. �>�_�c�g�_�d�b�g �L���<�� �F�Z�j�d�_�l�b�g�]�h�\�u�_ �d�h�f�f�m�g�b�d�Z�p�b�b�� �m�q�_�[�g�h - �f�_�l�h�^�b�q�_�k�d�h�_ �i�h�k�h�[�b�_�� �F���� 
�B�a�^ - �\�h�p�_�g�l�j �?�:�H�B�� 2008. 80 �k�� 
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�X�j�h�\�Z �:���:���� 
�K�l�m�^�_�g�l�d�Z�� 1 - �c �d�m�j�k �f�Z�]�b�k�l�j�Z�l�m�j�u 

�B�g�k�l�b�l�m�l �w�d�h�g�h�f�b�d�b �b �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�l�\�Z 
�G�Z�p�b�h�g�Z�e�v�g�u�c �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c �G�b�`�_�]�h�j�h�^�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c 

�m�g�b�\�_�j�k�b�l�_�l �b�f�� �G���B�� �E�h�[�Z�q�_�\�k�d�h�]�h�� 
�]�� �G�b� �̀g�b�c �G�h�\�]�h�j�h�^�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

�:�e�y�k�_�\�Z �L���F���� 
�K�l�m�^�_�g�l�d�Z�� 1 - �c �d�m�j�k �f�Z�]�b�k�l�j�Z�l�m�j�u 

�B�g�k�l�b�l�m�l �w�d�h�g�h�f�b�d�b �b �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�l�\�Z 
�G�Z�p�b�h�g�Z�e�v�g�u�c �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c �G�b�`�_�]�h�j�h�^�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c 

�m�g�b�\�_�j�k�b�l�_�l �b�f�� �G���B�� �E�h�[�Z�q�_�\�k�d�h�]�h�� 
�]�� �G�b� �̀g�b�c �G�h�\�]�h�j�h�^�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 

�A�b�f�_�g�d�h�\�Z �D���J���� 
�K�l�m�^�_�g�l�d�Z�� 1 - �c �d�m�j�k �f�Z�]�b�k�l�j�Z�l�m�j�u 

�B�g�k�l�b�l�m�l �w�d�h�g�h�f�b�d�b �b �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�l�\�Z 
�G�Z�p�b�h�g�Z�e�v�g�u�c �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c �G�b�`�_�]�h�j�h�^�k�d�b�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c 

�m�g�b�\�_�j�k�b�l�_�l �b�f�� �G���B�� �E�h�[�Z�q�_�\�k�d�h�]�h�� 
�]�� �G�b� �̀g�b�c �G�h�\�]�h�j�h�^�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y 
 

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

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

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

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

�J�Z�[�h�q�b�c �f�_�k�k�_�g�^�`�_�j�� Telegram.  
�H�k�g�h�\�g�h�c �a�Z�^�Z�q�_�c �f�_�k�k�_�g�^�`�_�j�Z �y�\�e�y�_�l�k�y �f�]�g�h�\�_�g�g�Z�y �i�_�j�_�^�Z�q�Z �k�h�h�[�s�_�g�b�c�� �< �L�_�e�_�]�j�Z�f 

�h�g�Z �j�_�Z�e�b�a�h�\�Z�g�Z �l�Z�d�b�f �h�[�j�Z�a�h�f�� �q�l�h �i�h�e�v�a�h�\�Z�l�_�e�v �f�h�`�_�l �g�_ �l�h�e�v�d�h �h�l�i�j�Z�\�e�y�l�v �i�h�k�e�Z�g�b�_�� 
�i�_�j�_�k�u�e�Z�l�v �_�]�h�� �p�b�l�b�j�h�\�Z�l�v�� �g�h �b �\�u�[�b�j�Z�l�v �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �g�Z�k�l�j�h�c�d�b�� �G�Z�i�j�b�f�_�j�� 
�k�m�s�_�k�l�\�m�_�l �n�m�g�d�p�b�y �h�l�e�h�`�_�g�g�u�o �k�h�h�[�s�_�g�b�c�� �[�e�Z�]�h�^�Z�j�y �d�h�l�h�j�h�c �f�h� �̀g�h �\�u�[�j�Z�l�v �^�Z�l�m �b 
�\�j�_�f�y �b�o �^�h�k�l�Z�\�d�b �k�h�[�_�k�_�^�g�b�d�m�� �Z �l�Z�d�`�_ �k�d�j�u�l�u�o �q�Z�l�h�\�� �D�j�h�f�_ �l�h�]�h�� �k�h�h�[�s�_�g�b�y �f�h�`�g�h 
�j�_�^�Z�d�l�b�j�h�\�Z�l�v �b �^�Z� �̀_ �m�^�Z�e�y�l�v�� �I�j�b�q�z�f�� �w�l�h �h�l�h�[�j�Z�`�Z�_�l�k�y �g�_ �l�h�e�v�d�h �m �h�l�i�j�Z�\�b�l�_�e�y�� �g�h �b �m 
�i�h�e�m�q�Z�l�_�e�y�� �B�g�u�f�b �k�e�h�\�Z�f�b�� �f�h�`�g�h �i�h�e�g�h�k�l�v�x �k�l�_�j�_�l�v �h�l�i�j�Z�\�e�_�g�g�h�_ �b �^�Z�`�_ �i�j�h�q�l�z�g�g�h�_ 
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�d�_�f - �l�h �k�h�h�[�s�_�g�b�_�� �I�h�f�b�f�h �l�_�d�k�l�h�\�u�o �i�h�k�e�Z�g�b�c�� �L�_�e�_�]�j�Z�f �i�h�a�\�h�e�y�_�l �a�Z�i�b�k�u�\�Z�l�v 
�]�h�e�h�k�h�\�u�_ �b �\�b�^�_�h�k�h�h�[�s�_�g�b�y �b �k�h�\�_�j�r�Z�l�v �Z�m�^�b�h�a�\�h�g�d�b�� �<�b�^�_�h�a�\�h�g�d�b �\ �L�_�e�_�]�j�Z�f �l�h�e�v�d�h 
�Z�g�h�g�k�b�j�h�\�Z�g�u �b �i�h�d�Z �^�h�k�l�m�i�g�u �\ �[�_�l�Z - �\�_�j�k�b�b �d�e�b�_�g�l�h�\ �^�e�y iOS, macOS �b Android [1].  

�H�n�b�k�g�u�c �i�Z�d�_�l�� «Google �L�Z�[�e�b�p�u�ª�� �©�>�h�d�m�f�_�g�l�u�ª �b �©�I�j�_�a�_�g�l�Z�p�b�b�ª 
Google �i�j�_�^�e�Z�]�Z�_�l �d�j�h�k�k - �i�e�Z�l�n�h�j�f�_�g�g�u�c�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�c �b �[�_�k�i�e�Z�l�g�u�c �g�Z�[�h�j 

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

�F�_�g�_�^�`�_�j �a�Z� �̂Z�q�� Todoist 
�Q�l�h�[�u �w�n�n�_�d�l�b�\�g�h �m�i�j�Z�\�e�y�l�v �m�^�Z�e�z�g�g�h�c �d�h�f�Z�g�^�h�c�� �j�m�d�h�\�h�^�b�l�_�e�x �g�m�`�_�g �m�^�h�[�g�u�c 

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

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

�m�i�j�Z�\�e�_�g�b�y �k�e�h�`�g�u�f�b �j�Z�[�h�q�b�f�b �i�j�h�p�_�k�k�Z�f�b�� �>�e�y �[�h�e�_�_ �k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h �i�h�^�o�h�^�Z �d �^�_�e�Z�f 
�b�k�i�h�e�v�a�m�x�l �i�j�h�]�j�Z�f�f�u �\�j�h�^�_ Asana. �W�l�h�l �k�_�j�\�b�k �i�h�a�\�h�e�y�_�l �i�e�Z�g�b�j�h�\�Z�l�v �b �k�l�j�m�d�l�m�j�b�j�h�\�Z�l�v 
�i�h�l�h�d �a�Z�^�Z�q �f�g�h�`�_�k�l�\�h�f �k�i�h�k�h�[�h�\�� �D�Z� �̀^�u�c �k�h�l�j�m�^�g�b�d �q�z�l�d�h �\�b�^�b�l �k�\�h�b �h�[�y�a�Z�g�g�h�k�l�b �b 
�k�j�h�d�b �j�Z�[�h�l�u�� �:  �j�m�d�h�\�h�^�b�l�_�e�v �f�h�`�_�l �e�_�]�d�h �h�l�k�e�_�`�b�\�Z�l�v �i�j�h�]�j�_�k�k �b �g�Z�[�e�x�^�Z�l�v �a�Z �h�[�s�_�c 
�d�Z�j�l�b�g�h�c �i�j�h�_�d�l�Z [2]. 

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

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

�I�_�j�_�o�h�^ �g�Z �m�^�_�e�z�g�g�m�x �j�Z�[�h�l�m �i�j�h�b�k�o�h�^�b�l �d�h�f�i�Z�g�b�y�o �i�h �\�k�_�f�m �f�b�j�m�� �H�g �d�Z�k�Z�_�l�k�y �m� �̀_ �g�_ 
�l�h�e�v�d�h �n�j�b�e�Z�g�k�_�j�h�\�� �g�h �l�Z�d�`�_ �m�^�Z�e�z�g�g�u�o �h�n�b�k�g�u�o �j�Z�[�h�l�g�b�d�h�\ �b �l�_�o�� �d�h�f�m �_�s�z �i�j�_�^�k�l�h�b�l 
�b�f�b �k�l�Z�l�v�� �I�h�e�_�a�g�h �a�g�Z�l�v�� �d�Z�d�b�_ �b�g�k�l�j�m�f�_�g�l�u �_�k�l�v �\ �\�Z�r�_�f �j�Z�k�i�h�j�y�`�_�g�b�b�� �J�Z�[�h�q�b�c �i�j�h�p�_�k�k 
�h�l�e�b�q�Z�_�l�k�y �h�l �q�_�e�h�\�_�d�Z �d �q�_�e�h�\�_�d�m�� �b �k�i�b�k�h�d �a�Z�^�Z�q �b �p�_�e�_�c �b�g�^�b�\�b�^�m�Z�e�_�g �^�e�y �d�Z�`�^�h�]�h �b�a 
�g�Z�k [2]. �G�h �m �m�k�i�_�r�g�u�o �m�^�Z�e�z�g�g�u�o �j�Z�[�h�l�g�b�d�h�\ �_�k�l�v �b �g�_�q�l�h �h�[�s�_�_�� �\�k�_ �h�g�b �j�_�r�Z�x�l �a�Z�^�Z�q�b�� 
�B�� �i�h�k�d�h�e�v�d�m �\�u�i�h�e�g�_�g�b�_ �a�Z�^�Z�q �g�Z�i�j�y�f�m�x �k�\�y�a�Z�g�h �k �h�j�]�Z�g�b�a�Z�p�b�_�c �k�_�[�y �b �k�\�h�b�o �^�_�e�� �\�Z�`�g�h 
�g�Z�c�l�b �b�g�k�l�j�m�f�_�g�l�� �i�h�^�o�h�^�y�s�b�c �e�b�q�g�h �\�Z�f�� 
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�?�i�b�n�Z�g�h�\�Z �?���<�� 
�K�l�m�^�_�g�l�d�Z 1 �d�m�j�k�Z�� �]�j�m�i�i�u �����L - 103 

�B�W�H�;�b�: �Q�_�e�]�m 
�G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �D�h�e�h�k�h�\�k�d�b�c �<���< 

 
�©�G�?�A�G�:�G�B�? �A�:�D�H�G�: �G�? �H�K�<�H�;�H�@�>�:�?�L �H�L �H�L�<�?�L�K�L�<�?�G�G�H�K�L�B�ª 

 
�:�g�g�h�l�Z�p�b�y�� �>�Z�g�g�Z�y �k�l�Z�l�v�y �i�h�k�\�y�s�_�g�Z �b�k�k�e�_�^�h�\�Z�g�b�x �i�j�b�g�p�b�i�Z �©�G�_�a�g�Z�g�b�_ �a�Z�d�h�g�Z �g�_ 

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

 �: bstract. This article is devoted to the study of the principle "Ignorance of the law does not 
exempt from liability". Considering the actions of the principle "Ignorance of the law does not 
exempt from responsibility", the problem of legal culture and knowledge of legal norms is raised. 

 �D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �g�_�a�g�Z�g�b�_ �a�Z�d�h�g�Z�� �a�Z�d�h�g�� �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�� �D�h�g�k�l�b�l�m�p�b�y �J�N�� �i�j�Z�\�h�� 
 Keyword: ignorance of the law, law, responsibility, Constitution of the Russian Federation, 

right. 
 �< �k�l���� �D�h�g�k�l�b�l�m�p�b�b �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �a�Z�d�j�_�i�e�_�g�h�� �q�l�h �q�_�e�h�\�_�d�� �_�]�h �i�j�Z�\�Z �b 

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

�I�h�  ̂ �h�k�g�h�\�Z�f�b �i�j�Z�\�h�\�h�]�h �k�l�Z�l�m�k�Z �e�b�q�g�h�k�l�b �k�e�_�^�m�_�l �i�h�g�b�f�Z�l�v �k�h�\�h�d�m�i�g�h�k�l�v �g�h�j�f�� 
�j�_�]�e�Z�f�_�g�l�b�j�m�x�s�b�o �h�l�g�h�r�_�g�b�y�� �\�h�a�g�b�d�Z�x�s�b�_ �i�h �i�h�\�h�^�m �h�i�j�_�^�_�e�_�g�b�y �f�_�k�l�Z �b �j�h�e�b 
�q�_�e�h�\�_�d�Z �b �]�j�Z� �̀^�Z�g�b�g�Z �\ �h�[�s�_�k�l�\�_ �b �]�h�k�m�^�Z�j�k�l�\�_�� �k�i�h�k�h�[�k�l�\�m�x�s�b�_ �j�_�Z�e�b�a�Z�p�b�b �b�g�^�b�\�b�^�h�f 
�k�\�h�b�o �\�h�a�f�h�`�g�h�k�l�_�c �b �b�o �i�j�_�^�_�e�h�\�� �m�k�l�Z�g�h�\�e�_�g�g�u�o �]�h�k�m�^�Z�j�k�l�\�h�f�� �i�h �i�h�\�h�^�m �a�Z�s�b�l�u �b 
�h�[�_�k�i�_�q�_�g�b�y �w�l�b�o �i�j�Z�\9.  

 �< �k�b�e�m �k�l���� �D�h�g�k�l�b�l�m�p�b�b�� �J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y �y�\�e�y�_�l�k�y �i�j�Z�\�h�\�u�f �]�h�k�m�^�Z�j�k�l�\�h�f10. 
�I�j�Z�\�h�\�h�_ �]�h�k�m�^�Z�j�k�l�\�h �h�i�j�_�^�_�e�y�_�l�k�y �d�Z�d �k�i�h�k�h�[ �h�j�]�Z�g�b�a�Z�p�b�b �]�h�k�m�^�Z�j�k�l�\�Z�� �i�j�b �d�h�l�h�j�h�f �h�g�h 
�i�h�^�q�b�g�_�g�h �i�j�Z�\�m�� �Z �]�e�Z�\�g�h�c �p�_�e�v�x �_�]�h �^�_�y�l�_�e�v�g�h�k�l�b �y�\�e�y�_�l�k�y �h�[�_�k�i�_�q�_�g�b�_ �i�j�Z�\ �b �k�\�h�[�h�^ 
�q�_�e�h�\�_�d�Z11. 

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

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

                                                            
9 �D�h�d�h�l�h�\ �:���G�� �b �D�m�d�m�r�d�b�g �F���B�� �D�h�g�k�l�b�l�m�p�b�h�g�g�h�_ �i�j�Z�\�h �J�h�k�k�b�b : �M�q�_�[�g�b�d - �F���� 
�X�j�b�k�l�v�������������K���������� 
10 �D�h�g�k�l�b�l�m�p�b�y �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b ���i�j�b�g�y�l�Z �\�k�_�g�Z�j�h�^�g�u�f �]�h�e�h�k�h�\�Z�g�b�_�f 12.12.1993) // 
�D�h�g�k�m�e�v�l�Z�g�l�I�e�x�k�� �k�i�j�Z�\�h�q�g�Z�y �i�j�Z�\�h�\�Z�y �k�b�k�l�_�f�Z 
11 �E�_�i�b�o�h�\ �F�� �K�h�p�b�Z�e�v�g�h�_ �]�h�k�m�^�Z�j�k�l�\�h �b �i�j�Z�\�h�\�h�_ �j�_�]�m�e�b�j�h�\�Z�g�b�_ �k�h�p�b�Z�e�v�g�h�c �a�Z�s�b�l�u�� // �K�h�p�b�k�� 
2005. �‹��  - �K�������� 
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�e�b�p�Z�f�b�� �W�l�h �]�h�\�h�j�b�l �h �l�h�f�� �q�l�h �]�e�Z�\�g�u�f �i�j�b�a�g�Z�d�h�f �^�e�y �l�Z�d�h�]�h �]�h�k�m�^�Z�j�k�l�\�Z �y�\�e�y�_�l�k�y 
�\�_�j�o�h�\�_�g�k�l�\�h �a�Z�d�h�g�Z�� 

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

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

�Q�Z�k�l�v 2 �k�l�Z�l�v�b 15 �D�h�g�k�l�b�l�m�p�b�b �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �k�h�^�_�j�`�b�l �l�j�_�[�h�\�Z�g�b�_�� �h�j�]�Z�g�u 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �\�e�Z�k�l�b�� �f�_�k�l�g�h�]�h �k�Z�f�h�m�i�j�Z�\�e�_�g�b�y�� �^�h�e�`�g�h�k�l�g�u�_ �e�b�p�Z�� �]�j�Z�`�^�Z�g�_ �b �b�o 
�h�[�t�_�^�b�g�_�g�b�y �^�h�e�`�g�u �k�h�[�e�x�^�Z�l�v �D�h�g�k�l�b�l�m�p�b�x �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �b �a�Z�d�h�g�u�� 

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

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

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

 �< �k�h�h�l�\�_�l�k�l�\�b�b �k �f�Z�c�k�d�b�f�b �m�d�Z�a�Z�f�b �I�j�_�a�b�^�_�g�l�Z �J�N 2018 �i�h�d�Z�a�Z�l�_�e�v �^�h�e�b � �̀b�l�_�e�_�c�� 
�i�h�e�m�q�Z�x�s�b�o �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�_ �b �f�m�g�b�p�b�i�Z�e�v�g�u�_ �m�k�e�m�]�b �\ �w�e�_�d�l�j�h�g�g�h�f �\�b�^�_�� �^�h�e�`�_�g 
�k�h�k�l�Z�\�e�y�l�v �g�_ �f�_�g�_�_ 70 % .[1] 

�J�h�k�k�l�Z�l ���N�_�^�_�j�Z�e�v�g�Z�y �k�e�m�`�[�Z �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �k�l�Z�l�b�k�l�b�d�b�� �_�`�_�]�h�^�g�h �i�j�h�\�h�^�b�l �h�i�j�h�k�u 
�g�Z�k�_�e�_�g�b�y �k �p�_�e�v�x �h�l�k�e�_�`�b�\�Z�g�b�y �m�j�h�\�g�y �^�h�k�l�b�`�_�g�b�y �m�k�l�Z�g�h�\�e�_�g�g�h�]�h �i�h�d�Z�a�Z�l�_�e�y�� �< 
�a�Z�\�b�k�b�f�h�k�l�b �h�l �m�j�h�\�g�y �j�Z�a�\�b�l�b�y �j�Z�a�e�b�q�g�u�o �j�_�]�b�h�g�h�\ �w�l�h�l �i�h�d�Z�a�Z�l�_�e�v �j�Z�a�g�b�l�k�y�� �\ 
�F�h�k�d�h�\�k�d�h�c �h�[�e�Z�k�l�b – 86,2 % , �\ �J�h�k�l�h�\�k�d�h�c �h�[�e�Z�k�l�b – 72,3 % , �\ �K�\�_�j�^�e�h�\�k�d�h�c �h�[�e�Z�k�l�b – 
47,2 % , �\ �Q�m�d�h�l�k�d�h�c �Z�\�l�h�g�h�f�g�h�c �h�[�e�Z�k�l�b – 19,2 % .[2] 

 �< �i�_�j�b�h�^ 2009 - 2013 �]�]�� �\ �j�Z�f�d�Z�o �p�_�e�_�\�h�c �n�_�^�_�j�Z�e�v�g�h�c �i�j�h�]�j�Z�f�f�u �©�W�e�_�d�l�j�h�g�g�Z�y 
�J�h�k�k�b�y�ª (2002 - 2010)[3] �b �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �i�j�h�]�j�Z�f�f�u �J�N �©�B�g�n�h�j�f�Z�p�b�h�g�g�h�_ �h�[�s�_�k�l�\�h�ª 
(2011 - 2020)[4] �[�u�e�b �\�u�i�h�e�g�_�g�u �j�Z�[�h�l�u �i�h �k�h�a�^�Z�g�b�x �b�g�n�j�Z�k�l�j�m�d�l�m�j�u �©�w�e�_�d�l�j�h�g�g�h�]�h 
�i�j�Z�\�b�l�_�e�v�k�l�\�Z�ª �^�e�y �i�h�\�u�r�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b �i�_�j�_�\�h�^�Z �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b 
�f�m�g�b�p�b�i�Z�e�v�g�u�o �m�k�e�m�] �\ �w�e�_�d�l�j�h�g�g�u�c �\�b�^�� �Z �l�Z�d�`�_ �^�e�y �j�Z�p�b�h�g�Z�e�v�g�h�]�h �b �m�k�d�h�j�_�g�g�h�]�h 
�p�b�n�j�h�\�h�]�h �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �h�j�]�Z�g�h�\ �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �m�i�j�Z�\�e�_�g�b�y�� 

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

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

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

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

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

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

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

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

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

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

�J�h�k�k�b�c�k�d�Z�y �N�_�^�_�j�Z�p�b�y �k�l�Z�\�b�l �\ �i�j�b�h�j�b�l�_�l�_ �m�k�l�h�c�q�b�\�h�_ �j�Z�a�\�b�l�b�_ �w�e�_�d�l�j�h�g�g�u�o 
�\�a�Z�b�f�h�^�_�c�k�l�\�b�c �]�h�k�m�^�Z�j�k�l�\�Z �b �]�j�Z�`�^�Z�g �^�h 2030 �]�h�^�Z�� �>�e�y �Z�^�Z�i�l�Z�p�b�b �\ �k�h�\�j�_�f�_�g�g�u�o 
�m�k�e�h�\�b�y�o �i�j�Z�\�b�l�_�e�v�k�l�\�h �^�h�e� �̀g�h �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �g�h�\�u�_ �i�h�^�o�h�^�u �i�h�\�u�r�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b 
�k�h�p�b�Z�e�v�g�h - �w�d�h�g�h�f�b�q�_�k�d�b�o �i�h�d�Z�a�Z�l�_�e�_�c �k�l�j�Z�g�u�� 

�J�h�k�k�b�y �m�k�i�_�r�g�h �j�_�Z�e�b�a�m�_�l �p�b�n�j�h�\�u�_ �i�e�Z�l�n�h�j�f�u �\ �h�[�e�Z�k�l�b �i�j�_�^�h�k�l�Z�\�e�_�g�b�y 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b �f�m�g�b�p�b�i�Z�e�v�g�u�o �m�k�e�m�]�� �h�k�g�h�\�u�\�Z�y�k�v �g�Z �j�_�c�l�b�g�]�_ �H�H�G �©�J�Z�a�\�b�l�b�y 
�w�e�_�d�l�j�h�g�g�h�]�h �i�j�Z�\�b�l�_�e�v�k�l�\�Z�ª�� [6] �>�Z�g�g�u�c �j�_�c�l�b�g�] �[�Z�a�b�j�m�_�l�k�y �g�Z �d�h�w�n�n�b�p�b�_�g�l�_ EGDI (E - 
Government Development Index), �\�d�e�x�q�Z�x�s�_�f �\ �k�_�[�y �]�j�m�i�i�m �i�h�d�Z�a�Z�l�_�e�_�c�� 

�•   �K�l�_�i�_�g�v �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �k �h�j�]�Z�g�Z�f�b �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �\�e�Z�k�l�b �h�g�e�Z�c�g (OSI – Online 
Service Index); 

�•   �I�h�d�Z�a�Z�l�_�e�v �j�Z�a�\�b�l�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �l�_�o�g�h�e�h�]�b�c (TII – Telecommunication 
Infrastructure Index); 

�•   �B�g�^�_�d�k �q�_�e�h�\�_�q�_�k�d�h�]�h �d�Z�i�b�l�Z�e�Z (HCI – Human Capital Index). 
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EGDI �\�u�q�b�k�e�y�_�l�k�y �d�Z�d �k�j�_�^�g�_�_ �Z�j�b�n�f�_�l�b�q�_�k�d�h�_ �w�l�b�o �l�j�_�o �b�g�^�_�d�k�h�\�� �?�k�e�b �a�g�Z�q�_�g�b�_ 
�b�g�^�_�d�k�Z �k�h�k�l�Z�\�e�y�_�l �h�l 0,75 �^�h 1, �l�h �h�[�s�b�c �m�j�h�\�_�g�v �j�Z�a�\�b�l�b�y �w�e�_�d�l�j�h�g�g�h�]�h �i�j�Z�\�b�l�_�e�v�k�l�\�Z 
�i�h�e�m�q�Z�_�l �h�p�_�g�d�m �©�h�q�_�g�v �\�u�k�h�d�b�c�ª�� �W�l�m �h�p�_�g�d�m �i�h�e�m�q�b�e�b 40 �k�l�j�Z�g�� �\�d�e�x�q�Z�y �J�h�k�k�b�c�k�d�m�x 
�N�_�^�_�j�Z�p�b�x�� 

�>�Z�e�v�g�_�c�r�b�c �j�h�k�l �©�w�e�_�d�l�j�h�g�g�h�]�h �i�j�Z�\�b�l�_�e�v�k�l�\�Z�ª �\ �J�N �k�^�_�j� �̀b�\�Z�_�l �g�_�^�h�k�l�Z�l�h�q�g�h�_ 
�j�Z�a�\�b�l�b�_ �B�L�D - �b�g�n�j�Z�k�l�j�m�d�l�m�j�u ���a�g�Z�q�_�g�b�_ �i�h�d�Z�a�Z�l�_�e�y TII �k�h�k�l�Z�\�e�y�_�l 0,6218), �Z �l�Z�d�`�_ 
�m�j�h�\�_�g�v �d�\�Z�e�b�n�b�d�Z�p�b�b �k�i�_�p�b�Z�e�b�k�l�h�\ (0,8521). �G�_�k�f�h�l�j�y �g�Z �w�l�h�� �J�h�k�k�b�y �g�Z�o�h�^�b�l�k�y �g�Z 
�\�u�k�h�d�h�f �m�j�h�\�g�_ �j�Z�a�\�b�l�b�y �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �h�j�]�Z�g�h�\ �\�e�Z�k�l�b �k �]�j�Z�`�^�Z�g�Z�f�b �\ �h�g�e�Z�c�g - �j�_�`�b�f�_ 
(0,9167). 

�L�Z�d�`�_ �k�l�h�b�l �h�[�j�Z�l�b�l�v �h�k�h�[�h�_ �\�g�b�f�Z�g�b�_ �g�Z �^�j�m�]�b�_ �p�b�n�j�h�\�u�_ �[�Z�j�v�_�j�u�� 
�����>�h�k�l�m�i �d �k�_�l�b �b�g�l�_�j�g�_�l�� �W�l�h�� �i�j�_�`�^�_ �\�k�_�]�h �g�Z�e�b�q�b�_ �b�e�b �h�l�k�m�l�k�l�\�b�_ �^�h�k�l�m�i�Z�� �O�h�l�y 

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

�����<�h�a�j�Z�k�l �g�Z�k�_�e�_�g�b�y�� �G�_�k�f�h�l�j�y �g�Z �n�_�^�_�j�Z�e�v�g�m�x �i�j�h�]�j�Z�f�f�m �©�B�g�n�h�j�f�Z�p�b�h�g�g�h�_ 
�h�[�s�_�k�l�\�h�ª �b �g�Z�e�b�q�b�_ �j�_�]�b�h�g�Z�e�v�g�u�o �i�h�^�i�j�h�]�j�Z�f�f �i�h �i�h�\�u�r�_�g�b�x �p�b�n�j�h�\�h�c �]�j�Z�f�h�l�g�h�k�l�b 
�g�Z�k�_�e�_�g�b�y�� �g�_ �\�k�_ �]�j�Z� �̀^�Z�g�_ �k�l�Z�j�r�_ 60 �e�_�l �i�h�e�v�a�m�x�l�k�y �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�f�b �l�_�o�g�h�e�h�]�b�y�f�b�� 

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

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

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

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

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

 
�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�u�o �b�k�l�h�q�g�b�d�h�\�� 

�����M�d�Z�a �I�j�_�a�b�^�_�g�l�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �h�l 7 �f�Z�y 2018 �]�� �‹  204 �©�H �g�Z�p�b�h�g�Z�e�v�g�u�o 
�p�_�e�y�o �b �k�l�j�Z�l�_�]�b�q�_�k�d�b�o �a�Z�^�Z�q�Z�o �j�Z�a�\�b�l�b�y �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �g�Z �i�_�j�b�h�^ �^�h 2024 �]�h�^�Z�ª // 
�K�h�[�j�Z�g�b�_ �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�� 2018 �]�� �‹  20 ���q�Z�k�l�v III). �K�l�� 2817. 

�����N�_�^�_�j�Z�e�v�g�Z�y �k�e�m�`�[�Z �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �k�l�Z�l�b�k�l�b�d�b�� �>�h�e�y �]�j�Z� �̀^�Z�g�� �b�k�i�h�e�v�a�m�x�s�b�o 
�f�_�o�Z�g�b�a�f �i�h�e�m�q�_�g�b�y �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �b �f�m�g�b�p�b�i�Z�e�v�g�u�o �m�k�e�m�] �\ �w�e�_�d�l�j�h�g�g�h�c �n�h�j�f�_ 
�>�W�e�_�d�l�j�h�g�g�u�c �j�_�k�m�j�k�@�� �J�_�`�b�f �^�h�k�l�m�i�Z�� URL: https: // fedstat.ru / indicator / 43568 ���>�Z�l�Z 
�h�[�j�Z�s�_�g�b�y 02.05.2021 �]������ 
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�����I�h�k�l�Z�g�h�\�e�_�g�b�_ �I�j�Z�\�b�l�_�e�v�k�l�\�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �h�l 28 �y�g�\�Z�j�y 2002 �]�� �‹  65 �H 
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�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�� 2002 �]�� �‹  5 ���q�Z�k�l�v IV). �K�l�� 531. 
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�m�q�Z�k�l�b�_�f �i�j�b�k�y� �̀g�u�o �a�Z�k�_�^�Z�l�_�e�_�c �\ �j�Z�c�h�g�g�u�o �k�m�^�Z�o�� �K �p�_�e�v�x �^�Z�e�v�g�_�c�r�_�]�h 
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �j�Z�[�h�l�u �i�h �i�h�^�^�_�j�`�Z�g�b�x �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �h�[�\�b�g�_�g�b�y �i�j�h�Z�g�Z�e�b�a�b�j�m�_�f 
�i�_�j�\�u�_ �j�_�a�m�e�v�l�Z�l�u �j�Z�k�k�f�h�l�j�_�g�b�y �^�_�e �b �h�l�^�_�e�v�g�u�_ �i�j�h�[�e�_�f�u�� �K �g�Z�q�Z�e�Z �^�_�c�k�l�\�b�y �g�h�\�h�]�h 
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�a�Z�k�_�^�Z�l�_�e�_�c�� �d�h�l�h�j�u�_ �g�_ �\�k�_�]�^�Z �i�h�^�^�_�j�`�b�\�Z�x�l�k�y �\ �k�m�^�_ �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f�b �h�[�\�b�g�b�l�_�e�y�f�b�� 

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

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

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

�G�Z�i�j�b�f�_�j�� �h�k�h�[�u�_ �k�e�h�`�g�h�k�l�b �\�h�a�g�b�d�e�b �i�j�b �j�Z�k�k�f�h�l�j�_�g�b�b �m�]�h�e�h�\�g�h�]�h �^�_�e�Z �\ 
�h�l�g�h�r�_�g�b�b �=���� �h�[�\�b�g�y�_�f�h�]�h �i�h �q�� 3 �k�l�� 30 �q�� 5 �k�l�� 228 .1 �M�D �J�N [2] �\ �i�h�d�m�r�_�g�b�b �g�Z 
�k�[�u�l �g�Z�j�d�h�l�b�q�_�k�d�h�]�h �k�j�_�^�k�l�\�Z �\ �h�k�h�[�h �d�j�m�i�g�h�f �j�Z�a�f�_�j�_ �]�j�m�i�i�h�c �e�b�p �i�h 
�i�j�_�^�\�Z�j�b�l�_�e�v�g�h�f�m �k�]�h�\�h�j�m�� �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �k�_�l�b �B�g�l�_�j�g�_�l�� �I�h �\�_�j�k�b�b �h�[�\�b�g�_�g�b�y�� 
�=���� �^�_�c�k�l�\�m�y �\ �]�j�m�i�i�_ �k �g�_�m�k�l�Z�g�h�\�e�_�g�g�u�f�b �e�b�p�Z�f�b�� �^�h�e�`�_�g �[�u�e �m�[�_�^�b�l�v�k�y �\ �g�Z�e�b�q�b�b 
�\ �l�Z�c�g�b�d�_ �i�Z�d�_�l�Z �k �g�Z�j�d�h�l�b�q�_�k�d�b�f �k�j�_�^�k�l�\�h�f�� �k�n�h�l�h�]�j�Z�n�b�j�h�\�Z�l�v �_�]�h �b �^�e�y 
�i�h�^�l�\�_�j�`�^�_�g�b�y �w�l�h�]�h �n�Z�d�l�Z �h�l�i�j�Z�\�b�l�v �n�h�l�h�]�j�Z�n�b�x �g�_�m�k�l�Z�g�h�\�e�_�g�g�h�f�m �e�b�p�m�� �H�d�h�e�h 
�l�Z�c�g�b�d�Z �k �l�_�e�_�n�h�g�h�f �\ �j�m�d�_ �=�� �[�u�e �a�Z�^�_�j�`�Z�g �k�h�l�j�m�^�g�b�d�Z�f�b �i�h�e�b�p�b�b�� �H�[�\�b�g�y�_�f�u�c 
�k�\�h�x �\�b�g�m �g�_ �i�j�b�a�g�Z�e�� �i�h �_�]�h �\�_�j�k�b�b�� �h�g �g�_ �[�u�e �h�k�\�_�^�h�f�e�_�g �h �k�h�^�_�j�`�b�f�h�f �i�Z�d�_�l�Z [4, 
�k�� 15]. 

�B�a�m�q�_�g�b�_ �m�]�h�e�h�\�g�h�]�h �^�_�e�Z �\ �o�h�^�_ �i�h�^�]�h�l�h�\�d�b �d �k�m�^�_�[�g�h�f�m �i�j�h�p�_�k�k�m �i�h�d�Z�a�Z�e�h�� �q�l�h 
�i�j�y�f�u�f�b �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z�f�b �i�j�b�q�Z�k�l�g�h�k�l�b �e�b�p�Z �d �i�j�_�k�l�m�i�e�_�g�b�x �[�u�e�b �l�h�e�v�d�h 
�i�h�d�Z�a�Z�g�b�y �k�h�l�j�m�^�g�b�d�h�\ �i�h�e�b�p�b�b�� �h�k�m�s�_�k�l�\�e�y�x�s�b�o �H�J�>, �f�g�h�]�b�_ �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z 
�h�[�\�b�g�_�g�b�y �[�u�e�b �i�j�h�l�b�\�h�j�_�q�b�\�u�f�b�� �Z �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z �\�_�j�k�b�b �a�Z�s�b�l�u - �g�_�h�i�j�h�\�_�j�]�g�m�l�u�f�b �b�� 
�d�Z�d �f�u �i�h�e�Z�]�Z�e�b�� �k�i�h�k�h�[�g�u�f�b �\�u�a�\�Z�l�v �g�_�^�h�\�_�j�b�_ �i�j�b�k�y� �̀g�u�o �d�h �\�k�_�f�m �d�h�f�i�e�_�d�k�m 
�^�h�d�Z�a�Z�l�_�e�v�k�l�\�� 

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

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

 
�:�D�L�M�:�E�V�G�U�? �<�H�I�J�H�K�U �M�Q�:�K�L�B�Y �=�J�M�I�I�U �I�J�H�D�M�J�H�J�H�< 

 �< �K�M�>�?�;�G�H�F �J�:�A�;�B�J�:�L�?�E�V�K�L�<�? �M�=�H�E�H�<�G�H�=�H �>�?�E�: 
 
�:�g�g�h�l�Z�p�b�y�� �< �^�Z�g�g�h�c �k�l�Z�l�v�_ �b�k�k�e�_�^�m�x�l�k�y �Z�d�l�m�Z�e�v�g�u�_ �\�h�i�j�h�k�u �Z�d�l�m�Z�e�v�g�u�_ �m�q�Z�k�l�b�y 

�]�j�m�i�i�u �i�j�h�d�m�j�h�j�h�\ �\ �k�m�^�_�[�g�h�f �j�Z�a�[�b�j�Z�l�_�e�v�k�l�\�_ �m�]�h�e�h�\�g�h�]�h �^�_�e�Z�� �< �k�l�Z�l�v�_ 
�j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y �i�_�j�k�i�_�d�l�b�\�g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �m�q�Z�k�l�b�y �]�j�m�i�i�u 
�i�j�h�d�m�j�h�j�h�\ �\ �k�m�^�_�[�g�h�f �j�Z�a�[�b�j�Z�l�_�e�v�k�l�\�_ �m�]�h�e�h�\�g�u�o �^�_�e �\ �k�m�^�_ �i�_�j�\�h�c �b�g�k�l�Z�g�p�b�b�� 
�H�i�j�_�^�_�e�y�x�l�k�y �\�h�a�f�h� �̀g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �i�j�h�p�_�k�k�m�Z�e�v�g�h�]�h 
�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �b �\�_�^�h�f�k�l�\�_�g�g�h�]�h �g�h�j�f�h�l�\�h�j�q�_�k�l�\�Z �k �m�q�_�l�h�f �j�Z�k�r�b�j�_�g�b�y �d�h�f�i�_�l�_�g�p�b�b 
�k�m�^�Z �i�j�b�k�y�`�g�u�o �k 2018 �]�� 

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

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

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

�L�Z�d�� �;�j�y�g�k�d�b�f �h�[�e�Z�k�l�g�u�f �k�m�^�h�f �k �m�q�Z�k�l�b�_�f �i�j�b�k�y�`�g�u�o �a�Z�k�_�^�Z�l�_�e�_�c �\ 2012 �]�� 
�j�Z�k�k�f�Z�l�j�b�\�Z�e�h�k�v �m�]�h�e�h�\�g�h�_ �^�_�e�h �i�h �h�[�\�b�g�_�g�b�x �D�b�j�b�e�_�g�d�h �b �^�j�m�]�b�o �i�h�^�k�m�^�b�f�u�o ���\�k�_�]�h 10 
�q�_�e�h�\�_�d�� �\ �k�h�\�_�j�r�_�g�b�b �i�j�_�k�l�m�i�e�_�g�b�c�� �i�j�_�^�m�k�f�h�l�j�_�g�g�u�o �k�l�� 126 �M�D �J�N�� �k�l�� 105 �M�D �J�N�� �k�l�� 
286 �M�D �J�N�� �< 2013 �]�� �j�Z�k�k�f�h�l�j�_�g�h �m�]�h�e�h�\�g�h�_ �^�_�e�h �\ �h�l�g�h�r�_�g�b�b �L�m�q�d�h�\�Z �b �_�s�_ 16 
�i�h�^�k�m�^�b�f�u�o �i�h �h�[�\�b�g�_�g�b�x �\ �k�h�\�_�j�r�_�g�b�b �i�j�_�k�l�m�i�e�_�g�b�c�� �i�j�_�^�m�k�f�h�l�j�_�g�g�u�o �k�l�� 228.1. �M�D 
�J�N�� �M�]�h�e�h�\�g�h�_ �^�_�e�h �j�Z�k�k�f�Z�l�j�b�\�Z�e�h�k�v �k �m�q�Z�k�l�b�_�f �i�j�b�k�y� �̀g�u�o �a�Z�k�_�^�Z�l�_�e�_�c�� �\�u�g�_�k�_�g 
�h�[�\�b�g�b�l�_�e�v�g�u�c �i�j�b�]�h�\�h�j�� �< 2016 �]�� �\ �;�j�y�g�k�d�b�c �h�[�e�Z�k�l�g�h�c �k�m�^ �i�h�k�l�m�i�b�e�h �^�_�e�h �K�_�j�]�_�y 
�R�b�e�h�\�Z �b 12 �_�]�h �k�h�m�q�Z�k�l�g�b�d�h�\ �h�[ �h�j�]�Z�g�b�a�Z�p�b�b �i�j�_�k�l�m�i�g�h�]�h �k�h�h�[�s�_�k�l�\�Z�� �k�n�h�j�f�b�j�h�\�Z�\�r�_�]�h 
�d�Z�g�Z�e �f�Z�k�r�l�Z�[�g�u�o �d�h�g�l�j�Z�[�Z�g�^�g�u�o �i�h�k�l�Z�\�h�d �g�Z �l�_�j�j�b�l�h�j�b�x �J�N �g�Z�j�d�h�l�b�d�h�\ �h�i�b�c�g�h�c 
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�]�j�m�i�i�u ���j�_�q�v �b�^�_�l �h �\�\�h�a�_ �\ �J�h�k�k�b�x �b �i�j�h�^�Z�`�_ �i�h�e�m�l�h�j�Z �l�h�g�g �g�Z�j�d�h�l�b�d�Z�� �a�Z�f�Z�k�d�b�j�h�\�Z�g�g�h�]�h 
�i�h� ̂�i�b�s�_�\�h�c �f�Z�d���� �<�k�_�]�h �h�j�]�Z�g�b�a�Z�l�h�j�m �b �m�q�Z�k�l�g�b�d�Z�f �i�j�_�k�l�m�i�g�h�]�h �k�h�h�[�s�_�k�l�\�Z �i�j�_�^�t�y�\�e�_�g�h 
�h�[�\�b�g�_�g�b�_ �\ �k�h�\�_�j�r�_�g�b�b 25 �i�j�_�k�l�m�i�e�_�g�b�c�� �b�a �d�h�l�h�j�u�o �i�h �r�_�k�l�b �k�h�k�l�Z�\�Z�f �M�D �J�N 
�i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l �g�Z�d�Z�a�Z�g�b�_ �\�i�e�h�l�v �^�h �i�h� �̀b�a�g�_�g�g�h�]�h �e�b�r�_�g�b�y �k�\�h�[�h�^�u [4, �k�������@. 

3 �b�x�g�y 2016 �]�� �D�e�b�f�h�\�k�d�b�f �j�Z�c�h�g�g�u�f �k�m�^�h�f �k �m�q�Z�k�l�b�_�f �]�j�m�i�i�u �h�[�\�b�g�b�l�_�e�_�c 
�i�h�k�l�Z�g�h�\�e�_�g �i�j�b�]�h�\�h�j �\ �h�l�g�h�r�_�g�b�b �g�_�k�d�h�e�v�d�b�o �i�h�^�k�m�^�b�f�u�o�� �i�j�b�q�Z�k�l�g�u�o �d �h�j�]�Z�g�b�a�Z�p�b�b 
�g�_�a�Z�d�h�g�g�h�]�h �l�j�Z�g�a�b�l�g�h�]�h �i�j�h�_�a�^�Z �q�_�j�_�a �l�_�j�j�b�l�h�j�b�x �J�N �]�j�m�i�i�u �b�g�h�k�l�j�Z�g�g�u�o �]�j�Z� �̀^�Z�g [4, 
�k�������@. 

22 �b�x�g�y 2017 �]�� �G�Z�\�e�b�g�k�d�b�f �j�Z�c�h�g�g�u�f �k�m�^�h�f �;�j�y�g�k�d�h�c �h�[�e�Z�k�l�b �i�j�b �m�q�Z�k�l�b�b �]�j�m�i�i�u 
�h�[�\�b�g�b�l�_�e�_�c �\�u�g�_�k�_�g �i�j�b�]�h�\�h�j �[�u�\�r�_�f�m �^�_�i�m�l�Z�l�m �;�j�y�g�k�d�h�c �h�[�e�Z�k�l�g�h�c �>�m�f�u 
�L�x�e�b�g�m �:���F���� �d�h�l�h�j�u�c �[�u�e �i�j�b�a�g�Z�g �\�b�g�h�\�g�u�f �\ �k�h�\�_�j�r�_�g�b�b �i�j�_�k�l�m�i�e�_�g�b�c�� 
�i�j�_�^�m�k�f�h�l�j�_�g�g�u�o �i�� �©�[�ª �q�� 2 �k�l�� 199 �b �q�� 3 �k�l�� 260 �M�D �J�N�� �K�l�h�j�h�g�m �h�[�\�b�g�_�g�b�y 
�i�j�_�^�k�l�Z�\�e�y�e�Z �]�j�m�i�i�Z �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o �h�[�\�b�g�b�l�_�e�_�c �b�a 5 �q�_�e�h�\�_�d�� �^�\�h�_ �b�a �d�h�l�h�j�u�o 
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �m�q�Z�k�l�\�h�\�Z�e�b �\ �j�Z�k�k�e�_�^�h�\�Z�g�b�b �^�_�e�Z �^�h �g�Z�i�j�Z�\�e�_�g�b�y �_�]�h �\ �k�m�^�� �K 
�g�b�f�b �k�h�k�l�y�a�Z�e�Z�k�v �a�Z�s�b�l�Z �b�a 27 �Z�^�\�h�d�Z�l�h�\ �i�h�^�k�m�^�b�f�u�o�� �K�m�^�_�[�g�h�_ �j�Z�a�[�b�j�Z�l�_�e�v�k�l�\�h �i�h 
�o�h�^�Z�l�Z�c�k�l�\�Z�f �q�Z�k�l�b �i�h�^�k�m�^�b�f�u�o �i�j�h�b�a�\�h�^�b�e�h�k�v �k �m�q�Z�k�l�b�_�f �d�h�e�e�_�]�b�b �i�j�b�k�y�`�g�u�o 
�a�Z�k�_�^�Z�l�_�e�_�c�� �b�a �d�Z�g�^�b�^�Z�l�h�\ �[�u�e�h �k�n�h�j�f�b�j�h�\�Z�g�h �`�x�j�b�� �Z �l�Z�d�`�_ 23 �a�Z�i�Z�k�g�u�o 
�i�j�b�k�y�`�g�u�o. �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v �a�g�Z�q�b�l�_�e�v�g�u�c �h�[�t�_�f �f�Z�l�_�j�b�Z�e�h�\ �m�]�h�e�h�\�g�h�]�h �^�_�e�Z - 
235 �l�h�f�h�\�� �H�[�\�b�g�b�l�_�e�v�g�Z�y �j�_�q�v �i�h �^�_�e�m �k�h�k�l�Z�\�b�e�Z 3 �l�h�f�Z [4, �k�������@. 

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

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

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

�I�_�j�\�h�_�� �I�h �g�Z�r�_�f�m �f�g�_�g�b�x�� �g�m� �̀^�Z�_�l�k�y �\ �m�l�h�q�g�_�g�b�b �i�_�j�_�q�_�g�v �m�]�h�e�h�\�g�u�o �^�_�e�� �i�h 
�d�h�l�h�j�u�f �j�_�d�h�f�_�g�^�h�\�Z�g�h �k�h�a�^�Z�g�b�_ �]�j�m�i�i�u �h�[�\�b�g�b�l�_�e�_�c�� �l�Z�d �d�Z�d �\�_�^�h�f�k�l�\�_�g�g�Z�y 
�n�h�j�f�m�e�b�j�h�\�d�Z �©�\ �g�_�h�[�o�h�^�b�f�u�o �k�e�m�q�Z�y�o�ª�� �k�d�h�j�_�_ �\�k�_�]�h�� �g�_ �k�h�h�l�\�_�l�k�l�\�m�_�l �i�h�l�j�_�[�g�h�k�l�y�f 
�k�h�\�j�_�f�_�g�g�h�c �i�j�Z�\�h�i�j�b�f�_�g�b�l�_�e�v�g�h�c �i�j�Z�d�l�b�d�b�� �D�j�h�f�_ �l�h�]�h�� �g�m� �̀^�Z�_�l�k�y �\ �m�l�h�q�g�_�g�b�b �b 
�Z�e�]�h�j�b�l�f �n�h�j�f�b�j�h�\�Z�g�b�y �]�j�m�i�i�u �h�[�\�b�g�b�l�_�e�_�c�� �L�Z�d�� �g�Z�i�j�b�f�_�j�� �h�^�g�b�f �b�a �Z�^�\�h�d�Z�l�h�\ - 
�a�Z�s�b�l�g�b�d�h�\ �\ �Z�i�_�e�e�y�p�b�h�g�g�h�c � �̀Z�e�h�[�_ �g�Z �i�j�b�]�h�\�h�j �I�_�g�a�_�g�k�d�h�]�h �h�[�e�Z�k�l�g�h�]�h �k�m�^�Z �h�l 4 �b�x�e�y 
2014 �]�� �i�h �m�]�h�e�h�\�g�h�f�m �^�_�e�m N 2 - 2 / 2014 [3] �k�l�Z�\�b�e�Z�k�v �i�h� ̂ �k�h�f�g�_�g�b�_ �e�_�]�b�l�b�f�g�h�k�l�v 
�i�h�^�^�_�j�`�Z�g�b�y �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h �h�[�\�b�g�_�g�b�y �i�h �m�]�h�e�h�\�g�h�f�m �^�_�e�m �i�j�h�d�m�j�h�j�Z�f�b �<�h�e�h�r�b�g�u�f 
�<���F�� �b �=�Z�g�x�o�b�g�u�f �>���X�� �\�\�b�^�m �h�l�k�m�l�k�l�\�b�y �\ �f�Z�l�_�j�b�Z�e�Z�o �^�_�e�Z �i�h�j�m�q�_�g�b�y �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h 
�i�j�h�d�m�j�h�j�Z�� �q�_�f�� �i�h �f�g�_�g�b�x �i�j�_�^�k�l�Z�\�b�l�_�e�y �a�Z�s�b�l�u�� �[�u�e �g�Z�j�m�r�_�g �i�� 4 �I�j�b�d�Z�a�Z �=�_�g�_�j�Z�e�v�g�h�]�h 
�i�j�h�d�m�j�h�j�Z �h�l 25 �^�_�d�Z�[�j�y 2012 �]�� �‹  465 [2]. 
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�<�l�h�j�h�_�� �K�m�s�_�k�l�\�m�_�l �i�j�h�[�_�e �\�_�^�h�f�k�l�\�_�g�g�h�]�h �j�_�]�m�e�b�j�h�\�Z�g�b�y �k�b�l�m�Z�p�b�c�� �k�\�y�a�Z�g�g�u�o �k 
�j�Z�k�o�h�`�^�_�g�b�_�f �i�j�h�p�_�k�k�m�Z�e�v�g�u�o �i�h�a�b�p�b�c �i�h �^�_�e�m �f�_�`�^�m �m�q�Z�k�l�g�b�d�Z�f�b �]�j�m�i�i�u �\ �o�h�^�_ 
�k�m�^�_�[�g�h�]�h �j�Z�a�[�b�j�Z�l�_�e�v�k�l�\�Z�� �I�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �q�l�h �l�h�e�v�d�h �h�i�h�j�Z �g�Z �i�j�b�g�p�b�i�u �_�^�b�g�h�g�Z�q�Z�e�b�y �b 
�p�_�g�l�j�Z�e�b�a�Z�p�b�b �\ �^�_�y�l�_�e�v�g�h�k�l�b �h�j�]�Z�g�h�\ �i�j�h�d�m�j�Z�l�m�j�u �g�_ �k�h�a�^�Z�_�l �i�j�h�q�g�h�]�h �n�m�g�^�Z�f�_�g�l�Z �^�e�y 
�i�h�e�g�h�p�_�g�g�h�c �j�_�Z�e�b�a�Z�p�b�b �\ �j�Z�f�d�Z�o �k�m�^�_�[�g�h�]�h �j�Z�a�[�b�j�Z�l�_�e�v�k�l�\�Z �l�Z�d�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y 
�^�_�y�l�_�e�v�g�h�k�l�b �i�j�h�d�m�j�Z�l�m�j�u�� �d�Z�d �m�]�h�e�h�\�g�h�_ �i�j�_�k�e�_�^�h�\�Z�g�b�_ �\ �j�Z�f�d�Z�o �k�h�k�l�y�a�Z�l�_�e�v�g�h�c �f�h�^�_�e�b 
�i�j�Z�\�h�k�m�^�b�y��  

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

�< �a�Z�d�e�x�q�_�g�b�_ �b�a�e�h�`�_�g�g�h�]�h �h�l�f�_�l�b�f�� �q�l�h �g�_�h�[�o�h�^�b�f�h�k�l�v �k�\�h�_�\�j�_�f�_�g�g�h�]�h �j�_�r�_�g�b�y 
�i�_�j�_�q�b�k�e�_�g�g�u�o �i�j�h�[�e�_�f�� �i�h �g�Z�r�_�f�m �f�g�_�g�b�x�� �h�[�m�k�e�h�\�e�_�g�Z�� �i�h�f�b�f�h �i�j�h�q�_�]�h�� �b 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�f �k�m�^�h�\ �i�j�b�k�y�`�g�u�o �g�Z �m�j�h�\�_�g�v �n�_�^�_�j�Z�e�v�g�u�o �j�Z�c�h�g�g�u�o �k�m�^�h�\ �k 2018 �]���� 
�q�l�h�� �k�d�h�j�_�_ �\�k�_�]�h�� �i�j�b�\�_�^�_�l �d �Z�[�k�h�e�x�l�g�h�f�m �m�\�_�e�b�q�_�g�b�x �d�h�e�b�q�_�k�l�\�Z �^�_�e�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o 
�k�m�^�Z�f�b �k �m�q�Z�k�l�b�_�f �]�j�m�i�i �h�[�\�b�g�b�l�_�e�_�c�� 
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�D�h�g�k�l�b�l�m�p�b�_�c �J�N �a�Z�d�j�_�i�e�_�g�h �i�j�Z�\�h �g�Z �`�b�a�g�v �b �h�o�j�Z�g�m �a�^�h�j�h�\�v�y ���k�l�� 41, 20). 
�G�b�d�l�h �g�_ �\�i�j�Z�\�_ �i�j�b�m�f�_�g�v�r�b�l�v �a�g�Z�q�b�f�h�k�l�v �`�b�a�g�b �b �a�^�h�j�h�\�v�y �d�Z�`�^�h�]�h �]�j�Z�`�^�Z�g�b�g�Z �J�N�� 
�I�_�j�\�h�_ �q�l�h �^�h�e�`�_�g �k�^�_�e�Z�l�v �j�Z�[�h�l�h�^�Z�l�_�e�v�� �d�h�]�^�Z �j�Z�[�h�l�g�b�d �l�j�Z�\�f�b�j�h�\�Z�e�k�y – �w�l�h 

�h�d�Z�a�Z�l�v �i�h�f�h�s�v �i�h�k�l�j�Z�^�Z�\�r�_�f�m �b �g�_�a�Z�f�_�^�e�b�l�_�e�v�g�h �k�h�a�^�Z�l�v �d�h�f�b�k�k�b�x �i�h 
�j�Z�k�k�e�_�^�h�\�Z�g�b�x �g�_�k�q�Z�k�l�g�h�]�h �k�e�m�q�Z�y �\ �k�h�h�l�\�_�l�k�l�\�b�_ �k�h �k�l�Z�l�v�_�c 229 �L�D �J�N�� 

�D�h�f�b�k�k�b�b �g�_�h�[�o�h�^�b�f�h �i�j�h�\�_�k�l�b �h�k�g�h�\�g�u�_ �^�_�c�k�l�\�b�y �^�e�y �i�j�h�\�_�^�_�g�b�y 
�j�Z�k�k�e�_�^�h�\�Z�g�b�y �g�_�k�q�Z�k�l�g�h�]�h �k�e�m�q�Z�y�� �H�i�_�j�Z�l�b�\�g�h�k�l�v �d�e�x�q�_�\�u�o �^�_�c�k�l�\�b�c �h�i�j�_�^�_�e�b�l 
�l�h�q�g�h�k�l�v �i�h�k�e�_�^�m�x�s�_�]�h �\�u�y�\�e�_�g�b�y �h�[�k�l�h�y�l�_�e�v�k�l�\ �^�_�e�Z �b �i�j�b�q�b�g �g�_�k�q�Z�k�l�g�h�]�h �k�e�m�q�Z�y 
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�H�k�v�d�b�g �D�� �I�� 
�k�l�m�^�_�g�l 5 �d�m�j�k�Z  

�n�Z�d�m�e�v�l�_�l�Z �b�k�l�h�j�b�b �b �i�j�Z�\�Z 
 �F�=�I�M �b�f �F���?�� �?�\�k�_�\�v�_�\�Z 

 
�M�=�H�E�H�<�G�H – �I�J�H�P�?�K�K�M�:�E�V�G�U�? �I�J�:�<�H�G�:�J�M�R�?�G�B�Y13 

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

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

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

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

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

�J�Z�k�d�j�u�\�Z�y �i�h�g�y�l�b�_ �i�j�Z�\�h�g�Z�j�m�r�_�g�b�y�� �h�[�j�Z�l�b�f�k�y �d �k�l�� 54 �D�h�g�k�l�b�l�m�p�b�b �J�N�� 
�i�j�_�^�m�k�f�Z�l�j�b�\�Z�x�s�_�c �h�[�y�a�Z�l�_�e�v�g�h�k�l�v �i�j�b�a�g�Z�g�b�y �^�_�y�g�b�y �\ �d�Z�q�_�k�l�\�_ �i�j�Z�\�h�g�Z�j�m�r�_�g�b�y�� �W�l�h 
�l�j�_�[�h�\�Z�g�b�_ �h�a�g�Z�q�Z�_�l�� �q�l�h �^�_�y�g�b�_ �l�h�e�v�d�h �l�h�]�^�Z �[�m�^�_�l �k�q�b�l�Z�l�v�k�y �i�j�Z�\�h�g�Z�j�m�r�_�g�b�_�f�� �d�h�]�^�Z �h�g�h 
�h�n�b�p�b�Z�e�v�g�h �i�j�b�a�g�Z�g�h �l�Z�d�h�\�u�f �\ �i�j�Z�\�h�\�h�c �g�h�j�f�_�� �K�e�_�^�h�\�Z�l�_�e�v�g�h�� �m�l�\�_�j� �̀^�Z�l�v �h 
�k�m�s�_�k�l�\�h�\�Z�g�b�b �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�u�o �i�j�Z�\�h�g�Z�j�m�r�_�g�b�c �f�h�`�g�h �e�b�r�v �i�j�b �g�Z�e�b�q�b�b 
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�u�o �g�h�j�f�� �m�k�l�Z�g�Z�\�e�b�\�Z�x�s�b�o �^�Z�g�g�u�c �\�b� ̂
�i�j�h�l�b�\�h�i�j�Z�\�g�h�]�h �i�h�\�_�^�_�g�b�y �\ �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�h�c �k�n�_�j�_�� �D�Z�d �g�Z�f �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� 
�^�Z�g�g�h�_ �l�j�_�[�h�\�Z�g�b�_ �i�j�_�^�i�h�e�Z�]�Z�_�l �h�[�y�a�Z�l�_�e�v�g�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �l�_�j�f�b�g�Z �©�i�j�Z�\�h�g�Z�j�m�r�_�g�b�_�ª �\ 
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�_ �^�_�y�g�b�c�� �\�u�a�u�\�Z�x�s�b�o �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�m�x �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�� �<�f�_�k�l�_ 
�k �l�_�f �\ �j�h�k�k�b�c�k�d�h�f �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�h�f �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�_ �m�d�Z�a�Z�g�g�u�c �l�_�j�f�b�g �g�_ 
�b�k�i�h�e�v�a�m�_�l�k�y�� �d�Z�d �b �l�_�j�f�b�g �©�i�j�h�p�_�k�k�m�Z�e�v�g�Z�y �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�ª�� 

�H�^�g�Z�d�h �^�h �g�Z�k�l�h�y�s�_�]�h �\�j�_�f�_�g�b �m�q�_�g�u�_ �g�_ �k�f�h�]�e�b �\�u�j�Z�[�h�l�Z�l�v �_�^�b�g�m�x �d�h�g�p�_�i�p�b�x�� �D 
�i�j�b�f�_�j�m�� �K�l�h�e�f�Z�d�h�\ �:�� �B�� �i�h� ̂ �i�j�Z�\�h�g�Z�j�m�r�_�g�b�_�f �\ �m�]�h�e�h�\�g�h�f �i�j�h�p�_�k�k�_ �i�h�g�b�f�Z�_�l 
�©�\�b�g�h�\�g�h�_ �i�j�h�l�b�\�h�i�j�Z�\�g�h�_ �^�_�y�g�b�_ �k�m�[�t�_�d�l�Z �m�]�h�e�h�\�g�h�]�h �k�m�^�h�i�j�h�b�a�\�h�^�k�l�\�Z�� �a�Z�d�e�x�q�Z�x�s�_�_�k�y 
�\ �g�Z�j�m�r�_�g�b�b �i�j�h�p�_�k�k�m�Z�e�v�g�u�o �h�[�y�a�Z�g�g�h�k�l�_�c �b �i�j�b�q�b�g�y�x�s�_�_ �\�j�_� ̂�i�j�Z�\�h�i�j�b�f�_�g�b�l�_�e�v�g�h�f�m 
�i�j�h�p�_�k�k�m�� �a�Z�i�j�_�s�_�g�g�h�_ �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�u�f�b �k�Z�g�d�p�b�y�f�b�ª [4, �k�� 76].  

�G�_�k�d�h�e�v�d�h �m�`�_ �j�Z�k�k�f�Z�l�j�b�\�Z�e�Z �i�j�h�p�_�k�k�m�Z�e�v�g�u�_ �i�j�Z�\�h�g�Z�j�m�r�_�g�b�y �<�_�l�j�h�\�Z �=�� �G���� 
�h�i�j�_�^�_�e�y�y �b�o �d�Z�d �©�\�b�g�h�\�g�h�_ �g�Z�j�m�r�_�g�b�_ �l�j�_�[�h�\�Z�g�b�c �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�h�]�h �a�Z�d�h�g�Z 
�k�m�[�t�_�d�l�Z�f�b �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�u�o �i�j�Z�\�h�h�l�g�h�r�_�g�b�c�ª [2, �k�� 65]. 

�K�h�]�e�Z�k�g�h �q�� 1 �k�l�� 1 �M�I�D �J�N �i�h�j�y�^�h�d �m�]�h�e�h�\�g�h�]�h �k�m�^�h�i�j�h�b�a�\�h�^�k�l�\�Z�� �m�k�l�Z�g�h�\�e�_�g�g�u�c 
�m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�u�f �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h�f�� �y�\�e�y�_�l�k�y �h�[�y�a�Z�l�_�e�v�g�u�f �^�e�y �k�m�^�h�\�� �h�j�]�Z�g�h�\ 
�i�j�h�d�m�j�Z�l�m�j�u�� �h�j�]�Z�g�h�\ �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h �k�e�_�^�k�l�\�b�y �b �h�j�]�Z�g�h�\ �^�h�a�g�Z�g�b�y�� �Z �l�Z�d�`�_ �b�g�u�o 
�m�q�Z�k�l�g�b�d�h�\ �m�]�h�e�h�\�g�h�]�h �k�m�^�h�i�j�h�b�a�\�h�^�k�l�\�Z�� �>�Z�g�g�u�_ �i�h�e�h�`�_�g�b�y �a�Z�d�h�g�Z �i�h�a�\�h�e�y�x�l �g�Z�f 
�i�j�b�c�l�b �d �k�e�_�^�m�x�s�_�f�m �\�u�\�h�^�m�� �L�j�_�[�h�\�Z�g�b�y�� �m�k�l�Z�g�h�\�e�_�g�g�u�_ �m�]�h�e�h�\�g�h �i�j�h�p�_�k�k�m�Z�e�v�g�u�f 
�d�h�^�_�d�k�h�f �h �i�h�j�y�^�d�_ �i�j�h�b�a�\�h�^�k�l�\�Z �k�e�_�^�k�l�\�_�g�g�u�o �b �b�g�u�o �^�_�c�k�l�\�b�c�� �i�h�j�y�^�d�_ �i�j�b�g�y�l�b�y 
�i�j�h�p�_�k�k�m�Z�e�v�g�u�o �j�_�r�_�g�b�c�� �^�h�d�m�f�_�g�l�Z�e�v�g�h�f �h�n�h�j�f�e�_�g�b�b �o�h�^�Z �b �j�_�a�m�e�v�l�Z�l�h�\ �^�_�c�k�l�\�b�c�� 
�k�h�\�_�j�r�_�g�g�u�o �i�j�b �i�j�h�b�a�\�h�^�k�l�\�_ �i�h �m�]�h�e�h�\�g�h�f�m �^�_�e�m�� �j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y �g�Z �\�_�k�v �i�j�h�p�_�k�k 
�i�j�h�b�a�\�h�^�k�l�\�Z�� �G�Z�j�m�r�_�g�b�_ �l�j�_�[�h�\�Z�g�b�c �^�_�c�k�l�\�m�x�s�_�]�h �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �\�e�_�q�_�l �i�j�b�a�g�Z�g�b�_ 
                                                            
13 �G�Z�m�q�g�u�c �j�m�d�h�\�h�^�b�l�_�e�v�� �D�Z�i�Z�_�\ �F���:�� �d�Z�g�^�� �b�k�l�h�j�b�q�� �g�Z�m�d�� �^�h�p�_�g�l �d�Z�n�_�^�j�u �i�j�Z�\�h�\�u�o �^�b�k�p�b�i�e�b�g�� 
�n�Z�d�m�e�v�l�_�l�Z �b�k�l�h�j�b�b �b �i�j�Z�\�Z �F�=�I�M �b�f�� �F���?�� �?�\�k�_�\�v�_�\�Z 
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�^�h�d�Z�a�Z�l�_�e�v�k�l�\ �g�_�^�h�i�m�k�l�b�f�u�f�b�� �Z �^�_�c�k�l�\�b�c �b �j�_�r�_�g�b�c �e�b�p�� �h�k�m�s�_�k�l�\�e�y�x�s�b�o �i�j�h�b�a�\�h�^�k�l�\�h 
�i�h �m�]�h�e�h�\�g�h�f�m �^�_�e�m �g�_�a�Z�d�h�g�g�u�f�b�� 

�I�j�Z�\�h�g�Z�j�m�r�_�g�b�_ - �w�l�h �\�k�_�]�^�Z �^�_�y�g�b�_ �e�x�^�_�c�� �Z �g�_ �\�h�a�^�_�c�k�l�\�b�_ �k�b�e �i�j�b�j�h�^�u�� �g�_ 
�i�j�h�y�\�e�_�g�b�_ �Z�]�j�_�k�k�b�b �`�b�\�h�l�g�u�o�� �k�d�Z�`�_�f�� �g�Z�i�Z�^�Z�x�s�b�o �g�Z �q�_�e�h�\�_�d�Z�� �B�f�_�_�l�k�y �\ �\�b�^�m �l�h�� �q�l�h 
�i�j�Z�\�h�g�Z�j�m�r�_�g�b�_ �\�k�_�]�^�Z �h�k�h�a�g�Z�g�g�h�_ �^�_�y�g�b�_ �q�_�e�h�\�_�d�Z�� �g�Z�o�h�^�y�s�_�]�h�k�y �i�h� ̂�d�h�g�l�j�h�e�_�f �j�Z�a�m�f�Z �b 
�\�h�e�b�� 

�D �i�j�h�p�_�k�k�m�Z�e�v�g�h�f�m �i�j�Z�\�h�g�Z�j�m�r�_�g�b�x �h�l�g�h�k�y�l�k�y �l�Z�d�b�_ �i�j�b�a�g�Z�d�b�� �d�Z�d��  
1) �a�Z�i�j�_�s�_�g�g�h�k�l�v �^�_�y�g�b�y �\ �i�j�Z�\�_�� 
2) �i�j�b�q�b�g�g�h - �k�e�_�^�k�l�\�_�g�g�Z�y �k�\�y�a�v �^�_�y�g�b�y �k �f�_�j�h�c �g�Z�d�Z�a�Z�g�b�y�� 
3) �k�i�_�p�b�Z�e�v�g�u�c �i�h�j�y�^�h�d �m�k�l�Z�g�h�\�e�_�g�b�y �i�j�Z�\�h�g�Z�j�m�r�_�g�b�y��  
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�h�l �k�Z�f�h�]�h �m�q�_�g�b�d�Z�� �l�Z�d �b �h�l �m�q�b�l�_�e�y�� �J�Z�a�\�b�l�h�_ �i�h�g�y�l�b�c�g�h�_ �f�u�r�e�_�g�b�_�� �[�h�e�v�r�h�c �i�h�g�y�l�b�c�g�u�c 
�Z�i�i�Z�j�Z�l �b �]�j�Z�f�h�l�g�h�_ �\�e�Z�^�_�g�b�_ �b�f �i�h�f�h�`�_�l �\�u�i�m�k�d�g�b�d�m �g�_ �l�h�e�v�d�h �k�^�Z�l�v �w�d�a�Z�f�_�g�u �g�Z 
�\�u�k�h�d�b�c �[�Z�e�e�� �g�h �b �i�h�f�h�`�_�l �\ �^�Z�e�v�g�_�c�r�_�f�� �d�h�]�^�Z �h�g �k�l�h�e�d�g�_�l�k�y �k �i�j�Z�\�h�\�u�f�b �\�h�i�j�h�k�Z�f�b �\ 
�h�[�u�q�g�h�c �i�h�\�k�_�^�g�_�\�g�h�c � �̀b�a�g�b�� 
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ORGANIZATIONS OF THE ACTIVITIES  
OF THE GUARDIANSHIP AUTHORITIES  

 
Annotation: The article considers the regulation of the activities of the guardianship authorities 

for the identification and placement of minors left without parental care, the main problems in the 
organization of work are indicated. 

Key words: minors, guardianship authorities, data bank of children. 
 
According to the norms of the current federal legislation, in particular, the provisions of the 

Family Code of the Russian Federation, the regional governing bodies are the guardianship and 
trusteeship bodies. The issues of the organization and work of these bodies in the implementation 
of guardianship of minors left without parental care are determined by the laws of the constituent 
entities of the Russian Federation. 

According to the Federal Law “On Guardianship and �7�U�X�V�W�H�H�V�K�L�S�´�� the regional body of 
guardianship supervises the work of guardians and trustees. In addition, the supervision of 
institutions in which children or incomplete persons are placed is supervised. 

Every year, a plan of inspections of institutions regarding the protection of the rights of legally 
incompetent or partially incompetent persons is drawn up. In addition, a plan of inspections of 
territorial departments for guardianship, trusteeship and protection of childhood rights is being 
approved. Inspections are organized (both planned and unscheduled) of the work of the territorial 
departments of the guardianship and trusteeship body. 

For example, the system of state support for orphans and children left without parental care in 
the Krasnoyarsk Territory includes basic orphanages (resource centers), orphanages with a center 
for psychological and pedagogical support for pupils, orphanages with a center for social and labor 
adaptation and career counseling, family orphanage and model orphanages. As of December 1, 
2016, 1,431 children were brought up in regional state - owned public institutions for orphans and 
children without parental care. 
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The main priorities of the activities of orphanages are: the development of family forms of 
placement of pupils, the creation of comfortable, safe living conditions for pupils, the preparation of 
pupils for an independent life, post - boarding support for graduates. Joint actions of the Ministry of 
Education of the Krasnoyarsk Territory and the guardianship authorities of municipalities are aimed 
at preventing social orphanhood, at preserving the family for the child and the child in the family, 
and at developing family forms of placement of orphans. 

The Ministry of Education of the Krasnoyarsk Territory is entrusted with the function of a 
regional operator of a databank of orphans and children left without parental care. The objectives of 
the formation and use of a database of children are: to record children without parental care; 
rendering assistance in placing children without parental care in raising families of citizens of the 
Russian Federation permanently residing in the territory of the Russian Federation; creation of 
conditions for the realization of the right of citizens who want to take children to their families, to 
receive complete and accurate information about children left without parental care. 

In accordance with Article 60 of the Decree of the Government of the Russian Federation dated 
24.05.2014 No. 481 “On the activities of organizations for orphans and children left without 
parental care, and on the placement of children without parental care in them”, the Ministry of 
Education of the Krasnoyarsk Territory authority in the field of guardianship and trusteeship, 
informs about the organization’s activities for orphans and children left without parental care, about 
the conditions of their maintenance, upbringing and education. 

In order to socialize the pupils and realize their rights to education, measures have been taken to 
place children in educational pre - school institutions. 

In 70.4 % of the constituent entities of the Federation, the fulfillment of the function of 
guardianship and trusteeship authorities in relation to children is assigned to regional and local 
education administration authorities. In other constituent entities of the Federation, they are carried 
out by the guardianship and trusteeship of municipalities. 

The competence of employees of these bodies includes various areas of activity for protecting 
the rights of minor citizens: identification and monitoring of the living conditions of orphans and 
children without parental care; preparation of materials and participation in litigation; organization 
of work with citizens who have expressed a desire to become guardians, trustees, foster parents or 
adoptive parents; preliminary consideration of disputes involving the upbringing of minors and so 
on.  

Workers for guardianship and trusteeship bodies, by and large, are not trained by any Russian 
university. Usually, specialists take short courses of professional development. The main problems 
in organizing the work of guardianship and trusteeship bodies are insufficient staffing; low level of 
professionalism of employees; weak level of logistics. 
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�D �<�H�I�J�H�K�M �N�:�D�L�B�Q�?�K�D�B�O �;�J�:�Q�G�U�O �H�L�G�H�R�?�G�B�C  

 
�:�g�g�h�l�Z�p�b�y�� �< �k�l�Z�l�v�_ �^�Z�_�l�k�y �d�j�Z�l�d�Z�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �n�Z�d�l�b�q�_�k�d�b�o �[�j�Z�q�g�u�o �h�l�g�h�r�_�g�b�c�� 
�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �[�j�Z�d�� �k�_�f�v�y�� �j�_�]�b�k�l�j�Z�p�b�y�� �A�:�=�K�� 
 
�B�k�k�e�_�^�h�\�Z�l�_�e�b�� �^�Z�\�Z�y �h�p�_�g�d�m �l�Z�d �g�Z�a�u�\�Z�_�f�u�f �n�Z�d�l�b�q�_�k�d�b�f �[�j�Z�q�g�u�f �h�l�g�h�r�_�g�b�y�f�� 

�k�d�e�h�g�y�x�l�k�y �d �^�\�m�f �h�k�g�h�\�g�u�f �i�h�a�b�p�b�y�f�� �I�h �f�g�_�g�b�x �h�^�g�b�o�� �^�_�c�k�l�\�m�x�s�_�_ �k�_�f�_�c�g�h�_ 
�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h �i�j�b�^�Z�_�l �i�j�Z�\�h�\�h�_ �a�g�Z�q�_�g�b�_ �l�h�e�v�d�h �[�j�Z�d�m�� �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�h�f�m �\ �h�j�]�Z�g�Z�o 
�A�:�=�K�� �D�Z�d �h�l�f�_�q�Z�_�l �=���:�� �L�j�h�n�b�f�h�\�Z�� �i�h �k�m�l�b�� �^�Z�g�g�h�_ �i�h�e�h�`�_�g�b�_ �a�Z�d�h�g�Z �d�h�g�k�l�Z�l�b�j�m�_�l �n�Z�d�l�� 
�q�l�h �]�j�Z� �̀^�Z�g�k�d�b�c ���g�_�a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�u�c�� �[�j�Z�d – �y�\�e�_�g�b�_ �g�_�i�j�Z�\�h�f�_�j�g�h�_�� �I�h �f�g�_�g�b�x 
�^�j�m�]�b�o �b�k�k�e�_�^�h�\�Z�l�_�e�_�c�� �n�Z�d�l�b�q�_�k�d�b�_ �[�j�Z�q�g�u�_ �h�l�g�h�r�_�g�b�y – �w�l�h �m� �̀_ �m�k�l�Z�g�h�\�b�\�r�Z�y�k�y 
�k�b�k�l�_�f�Z �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c �f�g�h�]�b�o �e�x�^�_�c�� �b�f�_�x�s�b�o �k�h�\�f�_�k�l�g�h�_ �i�j�h�`�b�\�Z�g�b�_ �b �h�[�s�b�c �[�u�l�� 
�g�h �g�_ �`�_�e�Z�x�s�b�o �k�\�y�a�u�\�Z�l�v �k�_�[�y �n�h�j�f�Z�e�v�g�u�f�b �m�a�Z�f�b [4]. 

�K�h�`�b�l�_�e�v�k�l�\�h ���n�Z�d�l�b�q�_�k�d�b�c �[�j�Z�d�� – �w�l�h �g�_ �l�h�e�v�d�h �g�_ �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�u�c �\ 
�h�n�b�p�b�Z�e�v�g�u�o �h�j�]�Z�g�Z�o �k�m�i�j�m� �̀_�k�d�b�c �b�e�b �o�h�a�y�c�k�l�\�_�g�g�h - �[�u�l�h�\�h�c �k�h�x�a �f�m� �̀q�b�g�u �b 
�`�_�g�s�b�g�u�� 

�B�k�o�h�^�y �b�a �^�Z�g�g�h�]�h �h�i�j�_�^�_�e�_�g�b�y �k�h� �̀b�l�_�e�v�k�l�\�Z�� �:���<�� �E�_�\�m�r�d�b�g �i�j�b�o�h�^�b�l �d �\�u�\�h�^�m �h 
�i�j�b�k�m�s�b�o �n�Z�d�l�b�q�_�k�d�h�f�m �[�j�Z�d�m �\�k�_�o �o�Z�j�Z�d�l�_�j�b�k�l�b�d �[�j�Z�d�Z�� �a�Z�d�j�_�i�e�_�g�g�u�o �\ �K�D �J�N�� �a�Z 
�b�k�d�e�x�q�_�g�b�_�f �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �j�_�]�b�k�l�j�Z�p�b�b�� �N�Z�d�l�b�q�_�k�d�b�c �[�j�Z�d �f�h� �̀g�h �i�h�g�b�f�Z�l�v �d�Z�d 
�\�j�_�f�_�g�g�m�x �n�h�j�f�m �k�h�\�f�_�k�l�g�h�c �`�b�a�g�b [1].  

�K�e�_�^�m�_�l �k�h�]�e�Z�k�b�l�v�k�y �k �f�g�_�g�b�_�f �=���:�� �L�j�h�n�b�f�h�\�h�c�� �i�h�e�Z�]�Z�\�r�_�c�� �q�l�h �k�m� �̀^�_�g�b�_ 
�h�l�g�h�k�b�l�_�e�v�g�h �i�h�g�y�l�b�y �©�k�_�f�v�y�ª�� �d�Z�d �n�Z�d�l�b�q�_�k�d�h�]�h �k�e�h�`�b�\�r�b�o�k�y �[�j�Z�q�g�u�o �h�l�g�h�r�_�g�b�c 
�g�_�a�Z�\�b�k�b�f�h �h�l �b�o �j�_�]�b�k�l�j�Z�p�b�b �y�\�e�y�_�l�k�y �g�_�\�_�j�g�u�f�� �I�j�b �g�_�a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�h�f �[�j�Z�d�_ 
�h�l�k�m�l�k�l�\�m�_�l �k�h�]�e�Z�k�b�_ �d�Z�`�^�h�]�h �b�a �e�b�p �\ �i�Z�j�_ �g�Z �i�j�b�a�g�Z�g�b�_ �b�f�_�x�s�b�o�k�y �h�l�g�h�r�_�g�b�c �[�j�Z�d�h�f�� 
�h�l�j�b�p�Z�_�l�k�y �n�Z�d�l �k�h�a�^�Z�g�b�y �k�_�f�v�b�� �L�Z�d�b�_ �i�h�i�u�l�d�b �i�h� �̀b�l�v �\�f�_�k�l�_�� �y�d�h�[�u �k�h�a�^�Z�l�v �k�_�f�v�x�� 
�k�j�Z�\�g�b�f�u �k �i�j�_�^�\�Z�j�b�l�_�e�v�g�u�f �^�h�]�h�\�h�j�h�f [4].  

�G�h�j�f�Z�l�b�\�g�h - �i�j�Z�\�h�\�h�_ �a�Z�d�j�_�i�e�_�g�b�_ �n�Z�d�l�b�q�_�k�d�b�o �[�j�Z�q�g�u�o �h�l�g�h�r�_�g�b�c �i�h�\�e�_�d�e�h �[�u 
�e�_�]�Z�e�b�a�Z�p�b�x �[�j�Z�d�Z - �n�b�d�p�b�b�� �q�l�h �y�\�e�y�e�h�k�v �[�u �g�Z�j�m�r�_�g�b�_�f �d�h�g�k�l�b�l�m�p�b�h�g�g�h�]�h �i�j�Z�\�Z �g�Z 
�a�Z�s�b�l�m �k�_�f�v�b�� �i�j�Z�\ �^�_�l�_�c �g�Z �j�h�`�^�_�g�b�_ �b �\�h�k�i�b�l�Z�g�b�_ �\ �k�_�f�v�_�� 

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �p�_�e�v �\�k�l�m�i�e�_�g�b�y �\ �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�u�_ �[�j�Z�q�g�u�_ �h�l�g�h�r�_�g�b�y �k�\�y�a�Z�g�Z �k 
�k�h�a�^�Z�g�b�_�f �k�_�f�v�b�� �b�g�u�_ �n�h�j�f�u �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c �f�_�`�^�m �f�m�`�q�b�g�h�c �b �`�_�g�s�b�g�h�c �f�h�]�m�l 
�g�h�k�b�l�v �j�Z�a�e�b�q�g�u�c �o�Z�j�Z�d�l�_�j�� �g�_ �i�h�j�h�`�^�Z�x�s�b�c �\�a�Z�b�f�g�u�_ �i�j�Z�\�Z �b �h�[�y�a�Z�g�g�h�k�l�b �d�Z�d �k�m�i�j�m�]�h�\ 
���k�h� �̀b�l�_�e�v�k�l�\�h�� �h�[�s�_�g�b�_ �i�h �l�\�h�j�q�_�k�d�b�f �b�g�l�_�j�_�k�Z�f����  

�N�Z�d�l�b�q�_�k�d�b �[�j�Z�d�b �g�_ �b�f�_�x�l �e�_�]�Z�e�v�g�h�]�h �j�_�]�m�e�b�j�h�\�Z�g�b�y �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�� �\ �k�\�y�a�b 
�k �q�_�f �©�k�h� �̀b�l�_�e�y�f�ª �g�_ �i�j�_�^�k�l�Z�\�e�_�g�h �l�_�o � �̀_ �i�j�Z�\�� �d�h�l�h�j�u�_ �i�j�_�^�k�l�Z�\�e�_�g�u �e�b�p�Z�� �k�h�k�l�h�y�s�b�f �\ 
�a�Z�d�h�g�g�h�f �[�j�Z�d�_��  

�K�h�]�e�Z�k�g�h �k�l������ �K�D �J�N �i�j�b �g�Z�e�b�q�b�b �m�\�Z� �̀b�l�_�e�v�g�u�o �i�j�b�q�b�g �h�j�]�Z�g �a�Z�i�b�k�b �Z�d�l�h�\ 
�]�j�Z� �̀^�Z�g�k�d�h�]�h �k�h�k�l�h�y�g�b�y �i�h �f�_�k�l�m �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �j�_�]�b�k�l�j�Z�p�b�b �a�Z�d�e�x�q�_�g�b�y �[�j�Z�d�Z �f�h�`�_�l 
�j�Z�a�j�_�r�b�l�v �a�Z�d�e�x�q�_�g�b�_ �[�j�Z�d�Z �^�h �b�k�l�_�q�_�g�b�y �f�_�k�y�p�Z�� �Z �l�Z�d�`�_ �f�h�`�_�l �m�\�_�e�b�q�b�l�v �w�l�h�l �k�j�h�d�� �g�h 
�g�_ �[�h�e�_�_ �q�_�f �g�Z �f�_�k�y�p�� 

�< �k�e�m�q�Z�_ �[�_�j�_�f�_�g�g�h�k�l�b�� �j�h� �̀^�_�g�b�y �j�_�[�_�g�d�Z�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c �m�]�j�h�a�u �`�b�a�g�b �h�^�g�h�c �b�a 
�k�l�h�j�h�g �b �^�j�m�]�b�o �h�k�h�[�u�o �h�[�k�l�h�y�l�_�e�v�k�l�\ �[�j�Z�d �f�h�`�_�l �[�u�l�v �a�Z�d�e�x�q�_�g �\ �^�_�g�v �i�h�^�Z�q�b �a�Z�y�\�e�_�g�b�y�� 
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�>�h�d�m�f�_�g�l�h�f�� �i�h�^�l�\�_�j�`�^�Z�x�s�b�f �j�_�]�b�k�l�j�Z�p�b�x �[�j�Z�d�Z�� �y�\�e�y�_�l�k�y �k�\�b�^�_�l�_�e�v�k�l�\�h �h �[�j�Z�d�_�� 
�\�u�^�Z�\�Z�_�f�h�_ �h�j�]�Z�g�h�f �A�:�=�K��  

�K�\�b�^�_�l�_�e�v�k�l�\�h �h �[�j�Z�d�_ �y�\�e�y�_�l�k�y �i�h�^�l�\�_�j�`�^�_�g�b�_�f �g�Z�e�b�q�b�y �m �e�b�p �h�i�j�_�^�_�e�_�g�g�u�o �i�j�Z�\�� 
�i�j�_�^�h�k�l�Z�\�e�_�g�g�u�f �a�Z�d�h�g�g�u�f �k�m�i�j�m�]�Z�f��  

�< �j�y�^�_ �k�l�j�Z�g �^�_�c�k�l�\�b�l�_�e�v�g�u�f �i�j�b�a�g�Z�_�l�k�y �[�j�Z�d�� �a�Z�d�e�x�q�_�g�g�u�c �e�b�[�h �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f 
�h�j�]�Z�g�h�f�� �e�b�[�h �j�_�e�b�]�b�h�a�g�u�f ���<�_�e�b�d�h�[�j�b�l�Z�g�b�y�� �>�Z�g�b�y�� �B�k�i�Z�g�b�y�� �B�l�Z�e�b�y�� �D�Z�g�Z�^�Z �b �^�j������ �< 
�B�a�j�Z�b�e�_�� �B�j�Z�d�_ �b �B�j�Z�g�_ �_�^�b�g�k�l�\�_�g�g�h �\�h�a�f�h� �̀g�h�c �n�h�j�f�h�c �[�j�Z�d�Z �y�\�e�y�_�l�k�y �j�_�e�b�]�b�h�a�g�Z�y 
�n�h�j�f�Z [3]. �G�Z�i�j�b�f�_�j�� �\ �<�_�e�b�d�h�[�j�b�l�Z�g�b�b �i�j�b�a�g�Z�_�l�k�y �[�j�Z�d�� �a�Z�d�e�x�q�_�g�g�u�c �\ �Z�g�]�e�b�d�Z�g�k�d�h�c 
�p�_�j�d�\�b �b�e�b �\ �h�l�^�_�e�_ �j�_�]�b�k�l�j�Z�p�b�b �[�j�Z�d�h�\ - Marriage Office.  

�>�e�y �]�j�Z�`�^�Z�g�k�d�h�c �p�_�j�_�f�h�g�b�b �[�j�Z�q�m�x�s�b�f�k�y �i�h�l�j�_�[�m�_�l�k�y �i�j�_�^�t�y�\�b�l�v 
�b�^�_�g�l�b�n�b�d�Z�p�b�h�g�g�u�_ �^�h�d�m�f�_�g�l�u�� �^�h�d�m�f�_�g�l�u�� �i�h�^�l�\�_�j�`�^�Z�x�s�b�_ �Z�^�j�_�k�� �j�Z�g�_�_ �k�h�k�l�h�y�\�r�b�f �\ 
�[�j�Z�d�_ - �k�\�b�^�_�l�_�e�v�k�l�\�h �h �j�Z�a�\�h�^�_��  

�>�e�y �b�g�h�k�l�j�Z�g�p�_�\ �a�Z�d�e�x�q�_�g�b�_ �[�j�Z�d�Z �\ �<�_�e�b�d�h�[�j�b�l�Z�g�b�b - �i�j�h�p�_�^�m�j�Z �k�e�h� �̀g�Z�y�� �g�h �\�i�h�e�g�_ 
�h�k�m�s�_�k�l�\�b�f�Z�y�� �G�_�j�_�a�b�^�_�g�l�Z�f �g�_�h�[�o�h�^�b�f�h �i�h�e�m�q�b�l�v �j�Z�a�j�_�r�_�g�b�_ �g�Z �a�Z�d�e�x�q�_�g�b�_ �[�j�Z�d�Z - 
Certificate of Approval, �^�e�y �q�_�]�h �i�j�b�^�_�l�k�y �i�j�_�^�h�k�l�Z�\�b�l�v �g�Z �j�Z�k�k�f�h�l�j�_�g�b�_ �d�h�f�b�k�k�b�b �k�i�b�k�h�d 
�^�h�d�m�f�_�g�l�h�\�� �i�h�^�l�\�_�j�`�^�Z�x�s�b�o �k�_�j�v�_�a�g�h�k�l�v �g�Z�f�_�j�_�g�b�c �i�Z�j�u�� �L�h�e�v�d�h �i�h�k�e�_ �i�h�e�m�q�_�g�b�y 
�^�Z�g�g�h�]�h �j�Z�a�j�_�r�_�g�b�y �l�_�f�� �d�l�h �`�b�\�_�l �b �j�Z�[�h�l�Z�_�l �\ �k�l�j�Z�g�_ �i�h �^�h�e�]�h�k�j�h�q�g�u�f �\�b�a�Z�f�� �f�h�`�g�h 
�i�j�b�k�l�m�i�Z�l�v �d �h�n�h�j�f�e�_�g�b�x �k�i�_�p�b�Z�e�v�g�h�c �\�b�a�u�� �<�b�a �f�h�`�_�l �[�u�l�v �^�\�_�� Vizitor for Marriage 
���i�h�k�_�s�_�g�b�_ �^�e�y �a�Z�d�e�x�q�_�g�b�y �[�j�Z�d�Z�� �b Fiancee Viza ���\�b�a�Z �g�_�\�_�k�l�u�� [2].  
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�K�I�?�P�B�N�B�D�: �I�J�H�D�M�J�H�J�K�D�H�C �I�J�H�<�?�J�D�B �B�K�I�H�E�G�?�G�B�Y 
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�:�g�g�h�l�Z�p�b�y�� �< �^�Z�g�g�h�c �k�l�Z�l�v�_ �j�Z�k�k�f�h�l�j�_�g�u �Z�d�l�m�Z�e�v�g�u�_ �\�h�i�j�h�k�u �i�j�h�\�_�^�_�g�b�y 

�i�j�h�d�m�j�h�j�k�d�b�o �i�j�h�\�_�j�h�d �b�k�i�h�e�g�_�g�b�y �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �h �f�_�^�b�p�b�g�k�d�h�f �h�[�_�k�i�_�q�_�g�b�b�� 
�>�_�e�Z�_�l�k�y �\�u�\�h�^ �h �l�h�f�� �q�l�h �i�j�b �i�j�h�\�_�^�_�g�b�b �i�j�h�d�m�j�h�j�k�d�b�o �i�j�h�\�_�j�h�d �[�m�^�_�l �^�h�k�l�b�]�g�m�l�h 
�i�j�_�k�_�q�_�g�b�_ �g�Z�j�m�r�_�g�b�c �a�Z�d�h�g�Z �b �h�k�m�s�_�k�l�\�e�_�g �\�h�a�\�j�Z�l �\ �[�x�^� �̀_�l �H�F�K �^�_�g�_�`�g�u�o �k�j�_�^�k�l�\ 
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�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �a�Z�s�b�l�Z �i�j�Z�\�� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�_�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�_ �m�k�e�m�]�b�� 
�i�j�h�d�m�j�h�j�k�d�b�c �g�Z�^�a�h�j�� �i�j�h�\�_�j�d�Z 

 
�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �b�f�_�x�l �f�_�k�l�h �g�Z�j�m�r�_�g�b�y �b�k�i�h�e�g�_�g�b�y �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �h 

�f�_�^�b�p�b�g�k�d�h�f �h�[�_�k�i�_�q�_�g�b�b�� �G�Z�i�j�b�f�_�j�� �\ 2018 �]�� �\ �D�b�j�h�\�k�d�h�c �h�[�e�Z�k�l�b �f�_�^�b�p�b�g�k�d�Z�y �i�h�f�h�s�v 
�\ �k�b�k�l�_�f�_ �H�F�K �h�d�Z�a�Z�g�Z �e�b�p�Z�f�� �h�[�e�Z�^�Z�x�s�b�f �k�i�_�p�b�Z�e�v�g�u�f �k�l�Z�l�m�k�h�f�� �i�j�b �w�l�h�f �\ �g�Z�j�m�r�_�g�b�_ 
�l�j�_�[�h�\�Z�g�b�c �k�l�Z�l�v�b 16 �N�_�^�_�j�Z�e�v�g�h�]�h �a�Z�d�h�g�Z �©�H �k�l�Z�l�m�k�_ �\�h�_�g�g�h�k�e�m�`�Z�s�b�o�ª [2] �b 
�I�h�k�l�Z�g�h�\�e�_�g�b�y �‹  911 �h�i�e�Z�l�Z �i�j�h�b�a�\�h�^�b�e�Z�k�v �g�_ �a�Z �k�q�_�l �k�j�_�^�k�l�\ �n�_�^�_�j�Z�e�v�g�h�]�h �[�x�^� �̀_�l�Z�� �Z �a�Z 
�k�q�_�l �k�j�_�^�k�l�\ �H�F�K�� �H�[�t�_�f �a�Z�\�u�r�_�g�b�y �k�m�[�\�_�g�p�b�b �b�a �[�x�^�`�_�l�Z �N�_�^�_�j�Z�e�v�g�h�]�h �n�h�g�^�Z �H�F�K �\ 
�[�x�^�`�_�l �L�_�j�j�b�l�h�j�b�Z�e�v�g�h�]�h �n�h�g�^�Z �H�F�K �D�b�j�h�\�k�d�h�c �h�[�e�Z�k�l�b �k�h�k�l�Z�\�b�e 1 090,4 �l�u�k�� �j�m�[�� [8] 

�H�l�f�_�l�b�f�� �q�l�h �k �i�j�b�g�y�l�b�_�f �I�h�k�l�Z�g�h�\�e�_�g�b�y �I�j�Z�\�b�l�_�e�v�k�l�\�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b �h�l 22 
�^�_�d�Z�[�j�y 2018 �]�� �‹  1637 �©�H�[ �m�l�\�_�j�`�^�_�g�b�b �i�j�Z�\�b�e �i�j�_�^�h�k�l�Z�\�e�_�g�b�y �n�_�^�_�j�Z�e�v�g�u�f 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f �h�j�]�Z�g�Z�f�� �h�k�m�s�_�k�l�\�e�y�x�s�b�f �d�h�g�l�j�h�e�v �a�Z �\�u�i�h�e�g�_�g�b�_�f �l�j�_�[�h�\�Z�g�b�c�� 
�m�k�l�Z�g�h�\�e�_�g�g�u�o �q�Z�k�l�v�x 3 �k�l�Z�l�v�b 49.1 �N�_�^�_�j�Z�e�v�g�h�]�h �a�Z�d�h�g�Z �©�H�[ �h�[�y�a�Z�l�_�e�v�g�h�f �f�_�^�b�p�b�g�k�d�h�f 
�k�l�j�Z�o�h�\�Z�g�b�b �\ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�ª [1], �^�h�k�l�m�i�Z �d �_�^�b�g�h�f�m �j�_�]�b�k�l�j�m �a�Z�k�l�j�Z�o�h�\�Z�g�g�u�o 
�e�b�p�ª �k�l�Z�e �\�h�a�f�h�`�_�g �f�_�o�Z�g�b�a�f �j�_�Z�e�b�a�Z�p�b�b �i�h�e�g�h�f�h�q�b�c �i�h �d�h�g�l�j�h�e�x �a�Z �b�k�i�h�e�g�_�g�b�_�f 
�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �\�h�_�g�g�h�k�e�m�`�Z�s�b�f�b �b �e�b�p�Z�f�b�� �b�f�_�x�s�b�f�b �k�i�_�p�b�Z�e�v�g�u�c �k�l�Z�l�m�k�� 

�I�j�b�g�b�f�Z�y �\�h �\�g�b�f�Z�g�b�_ �a�Z�d�h�g�h�^�Z�l�_�e�v�g�h �m�k�l�Z�g�h�\�e�_�g�g�u�_ �i�j�_�^�_�e�u �h�k�m�s�_�k�l�\�e�_�g�b�y 
�i�j�h�d�m�j�h�j�h�f �g�Z�^�a�h�j�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b�� �i�j�b �h�k�m�s�_�k�l�\�e�_�g�b�b �g�Z�^�a�h�j�Z �a�Z �b�k�i�h�e�g�_�g�b�_�f �a�Z�d�h�g�h�\ 
�h�j�]�Z�g�u �i�j�h�d�m�j�Z�l�m�j�u �g�_ �i�h�^�f�_�g�y�x�l �b�g�u�_ �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�_ �h�j�]�Z�g�u ���q�� 2 �k�l�� 21 �N�_�^�_�j�Z�e�v�g�h�]�h 
�a�Z�d�h�g�Z �©�H �i�j�h�d�m�j�Z�l�m�j�_ �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�ª [3]), �\�h�_�g�g�u�f �i�j�h�d�m�j�h�j�Z�f ���i�j�h�d�m�j�h�j�Z�f�� 
�g�_�h�[�o�h�^�b�f�h �h�k�m�s�_�k�l�\�e�y�l�v �g�Z�^�a�h�j �a�Z �\�u�i�h�e�g�_�g�b�_�f �d�h�g�l�j�h�e�b�j�m�x�s�b�f�b �h�j�]�Z�g�Z�f�b �k�\�h�b�o 
�h�[�y�a�Z�g�g�h�k�l�_�c �i�h �d�h�g�l�j�h�e�x �a�Z �b�k�i�h�e�g�_�g�b�_�f �\�h�_�g�g�h�k�e�m�`�Z�s�b�f�b �k�l�� 49.1 �N�_�^�_�j�Z�e�v�g�h�]�h 
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�g�_�h�[�o�h�^�b�f�u�f�b �a�g�Z�g�b�y�f�b �b �h�i�u�l�h�f �^�e�y �^�Z�q�b �d�h�g�k�m�e�v�l�Z�p�b�c �i�h �^�_�e�m�� �D�Z�d �i�j�Z�\�b�e�h, �w�l�h 
�d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�_ �k�h�l�j�m�^�g�b�d�b �j�Z�a�e�b�q�g�u�o �h�j�]�Z�g�b�a�Z�p�b�c�� �h�k�m�s�_�k�l�\�e�y�x�s�b�o �k�\�h�x 
�^�_�y�l�_�e�v�g�h�k�l�v �\ �k�n�_�j�_ �b�g�n�h�j�f�Z�p�b�b�� �b�g�n�h�j�f�Z�l�b�a�Z�p�b�b �b �a�Z�s�b�l�u �b�g�n�h�j�f�Z�p�b�b��  

�I�j�b �\�u�^�\�b�`�_�g�b�b �\�_�j�k�b�c �k�h�\�_�j�r�_�g�b�y �i�j�_�k�l�m�i�e�_�g�b�c �\ �k�n�_�j�_ �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�b 
�b �\�u�k�h�d�b�o �l�_�o�g�h�e�h�]�b�c �g�_�h�[�o�h�^�b�f�h �m�q�b�l�u�\�Z�l�v�� �q�l�h �h�g�b �k�h�\�_�j�r�Z�x�l�k�y �h�[�u�q�g�h �]�j�m�i�i�h�c �b�a 
�^�\�m�o �b �[�h�e�_�_ �q�_�e�h�\�_�d�� �o�h�l�y �g�_ �b�k�d�e�x�q�_�g�Z �\�h�a�f�h� �̀g�h�k�l�v �j�Z�[�h�l�u �i�j�_�k�l�m�i�g�b�d�Z – �h�^�b�g�h�q�d�b�� �< 
�l�Z�d�h�f �k�e�m�q�Z�_ �h�g �k�Z�f �b�e�b�� �_�k�e�b �^�_�c�k�l�\�m�_�l �]�j�m�i�i�Z�� �h�^�b�g �b�a �_�_ �q�e�_�g�h�\�� �y�\�e�y�_�l�k�y�� �e�b�[�h 
�k�h�l�j�m�^�g�b�d�h�f �^�Z�g�g�h�]�h �m�q�j�_� �̀^�_�g�b�y�� �e�b�[�h �b�f�_�_�l �k�\�h�[�h�^�g�u�c �^�h�k�l�m�i �d �d�h�f�i�v�x�l�_�j�Z�f 
���i�j�_�^�k�l�Z�\�b�l�_�e�v �k�e�m�`�[�u �l�_�o�g�b�q�_�k�d�h�c �b�e�b �i�j�h�]�j�Z�f�f�g�h�c �i�h�^�^�_�j� �̀d�b�� �i�j�h�]�j�Z�f�f�b�k�l�� 
�j�Z�[�h�l�Z�x�s�b�c �i�h �d�h�g�l�j�Z�d�l�m �b �l���^������ �m�f�_�_�l �j�Z�[�h�l�Z�l�v �k �\�u�q�b�k�e�b�l�_�e�v�g�h�c �l�_�o�g�b�d�h�c�� �o�h�j�h�r�h 
�i�j�_�^�k�l�Z�\�e�y�_�l�� �d�Z�d�Z�y �b�g�n�h�j�f�Z�p�b�y �b �]�^�_ �j�Z�k�i�h�e�h�`�_�g�Z �\ �d�h�f�i�v�x�l�_�j�_�� �B�g�l�_�j�_�k �h�[�u�q�g�h 
�i�j�_�^�k�l�Z�\�e�y�_�l �b�g�n�h�j�f�Z�p�b�y�� �k�h�^�_�j�`�Z�s�Z�y �]�h�k�m�^�Z�j�k�l�\�_�g�g�m�x �b�e�b �d�h�f�f�_�j�q�_�k�d�m�x �l�Z�c�g�m�� 

�< �h�k�g�h�\�g�h�f�� �d�Z�d �i�j�Z�\�b�e�h�� �b�g�n�h�j�f�Z�p�b�y �i�j�_�k�l�m�i�g�b�d�Z�f�b �d�h�i�b�j�m�_�l�k�y �g�Z �f�Z�]�g�b�l�g�u�c 
�g�h�k�b�l�_�e�v�� �o�h�l�y �g�_ �b�k�d�e�x�q�_�g�Z �\�h�a�f�h� �̀g�h�k�l�v �i�_�j�_�^�Z�q�b �_�_ �i�h �k�_�l�y�f �l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�b�� 
�j�Z�k�i�_�q�Z�l�d�b �g�Z �[�m�f�Z�]�_�� �n�h�l�h - �\�b�^�_�h�k�t�_�f�d�b �b�a�h�[�j�Z� �̀_�g�b�y �w�d�j�Z�g�Z �b �^�_�c�k�l�\�b�c �h�i�_�j�Z�l�h�j�Z �b�e�b 
�i�_�j�_�o�\�Z�l �k �i�h�f�h�s�v�x �k�i�_�p�b�Z�e�v�g�u�o �l�_�o�g�b�q�_�k�d�b�o �k�j�_�^�k�l�\��  

�I�j�_�k�l�m�i�e�_�g�b�_ �h�[�u�q�g�h �i�j�h�b�k�o�h�^�b�l �\ �j�Z�[�h�q�_�_ �\�j�_�f�y �b �\�g�_�r�g�_ �g�_ �h�l�e�b�q�Z�_�l�k�y �h�l �h�[�u�q�g�h�c 
�j�Z�[�h�l�u �\ �m�q�j�_� �̀^�_�g�b�b�� �I�h�o�b�s�_�g�g�Z�y �b�g�n�h�j�f�Z�p�b�y �b�k�i�h�e�v�a�m�_�l�k�y �\ �^�Z�e�v�g�_�c�r�_�f �k�Z�f�b�f�b 
�i�j�_�k�l�m�i�g�b�d�Z�f�b �^�e�y �i�h�^�]�h�l�h�\�d�b �o�b�s�_�g�b�c �b�e�b �f�h�`�_�l �[�u�l�v �i�j�h�^�Z�g�Z �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�f 
�e�b�p�Z�f�� 

�M�q�b�l�u�\�Z�y �d�h�g�d�j�_�l�g�u�_ �h�[�k�l�h�y�l�_�e�v�k�l�\�Z�� �k�e�_�^�h�\�Z�l�_�e�_�f �f�h�]�m�l �[�u�l�v �\�u�^�\�b�g�m�l�u �b �i�j�h�\�_�j�_�g�u 
�k�e�_�^�m�x�s�b�_ �h�[�s�b�_ �\�_�j�k�b�b�� 

1. �I�j�_�k�l�m�i�e�_�g�b�_ �k�h�\�_�j�r�_�g�h �k�h�l�j�m�^�g�b�d�h�f �^�Z�g�g�h�]�h �m�q�j�_�`�^�_�g�b�y�� �e�b�[�h �e�b�p�h�f�� �b�f�_�x�s�b�f 
�k�\�h�[�h�^�g�u�c �^�h�k�l�m�i �d �d�h�f�i�v�x�l�_�j�g�h�c �l�_�o�g�b�d�_�� 

2. �I�j�_�k�l�m�i�e�_�g�b�_ �k�h�\�_�j�r�_�g�h �k�l�h�j�h�g�g�b�f �e�b�p�h�f�� �\�o�h�^�y�s�b�f �\ �d�j�m�] �j�h�^�k�l�\�_�g�g�b�d�h�\�� �^�j�m�a�_�c�� 
�a�g�Z�d�h�f�u�o �k�h�l�j�m�^�g�b�d�h�\ �m�q�j�_� �̀^�_�g�b�c�� 

3. �I�j�_�k�l�m�i�e�_�g�b�_ �k�h�\�_�j�r�_�g�h �]�j�m�i�i�h�c �e�b�p �i�h �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�f�m �k�]�h�\�h�j�m �b�e�b 
�h�j�]�Z�g�b�a�h�\�Z�g�g�h�c �]�j�m�i�i�h�c �k �m�q�Z�k�l�b�_�f �k�h�l�j�m�^�g�b�d�Z �^�Z�g�g�h�]�h �m�q�j�_� �̀^�_�g�b�y�� �e�b�[�h �e�b�p�Z�� 
�b�f�_�x�s�_�]�h �k�\�h�[�h�^�g�u�c �^�h�k�l�m�i �d �d�h�f�i�v�x�l�_�j�g�h�c �l�_�o�g�b�d�_ �b �\ �k�h�\�_�j�r�_�g�k�l�\�_ �\�e�Z�^�_�x�s�_�]�h 
�g�Z�\�u�d�Z�f�b �j�Z�[�h�l�u �k �g�_�c�� 
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4. �I�j�_�k�l�m�i�e�_�g�b�_ �k�h�\�_�j�r�_�g�h �e�b�p�h�f �b�e�b �]�j�m�i�i�h�c �e�b�p�� �g�_ �k�\�y�a�Z�g�g�u�o �k �^�_�y�l�_�e�v�g�h�k�l�v�x 
�m�q�j�_� �̀^�_�g�b�y �b �g�_ �i�j�_�^�k�l�Z�\�e�y�x�s�b�o �p�_�g�g�h�k�l�v �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�b�� 

�>�e�y �i�j�_�k�l�m�i�e�_�g�b�c �\ �k�n�_�j�_ �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�b �b �\�u�k�h�d�b�o �l�_�o�g�h�e�h�]�b�c �l�b�i�b�q�g�u 
�l�j�b �k�b�l�m�Z�p�b�b �i�_�j�\�h�g�Z�q�Z�e�v�g�h�]�h �w�l�Z�i�Z �j�Z�k�k�e�_�^�h�\�Z�g�b�y�� 

1. �K�\�_�^�_�g�b�y �h �i�j�b�q�b�g�Z�o �\�h�a�g�b�d�g�h�\�_�g�b�y �h�[�s�_�k�l�\�_�g�g�h �h�i�Z�k�g�u�o �^�_�y�g�b�c�� �k�i�h�k�h�[�_ �b�o 
�k�h�\�_�j�r�_�g�b�y �b �e�b�q�g�h�k�l�b �i�j�Z�\�h�g�Z�j�m�r�b�l�_�e�y �h�l�k�m�l�k�l�\�m�x�l�� 

2. �B�f�_�x�l�k�y �k�\�_�^�_�g�b�y �h �i�j�b�q�b�g�Z�o �\�h�a�g�b�d�g�h�\�_�g�b�y �i�j�_�k�l�m�i�e�_�g�b�y�� �k�i�h�k�h�[�_ �_�]�h �k�h�\�_�j�r�_�g�b�y�� 
�g�h �g�_�l �k�\�_�^�_�g�b�c �h �e�b�q�g�h�k�l�b �i�j�_�k�l�m�i�g�b�d�Z�� 

3. �B�a�\�_�k�l�g�u �i�j�b�q�b�g�u �\�h�a�g�b�d�g�h�\�_�g�b�y �i�j�_�k�l�m�i�e�_�g�b�y�� �k�i�h�k�h�[�u �_�]�h �k�h�\�_�j�r�_�g�b�y �b �k�h�d�j�u�l�b�y�� 
�e�b�q�g�h�k�l�v �i�j�_�k�l�m�i�g�b�d�Z �b �^�j�m�]�b�_ �h�[�k�l�h�y�l�_�e�v�k�l�\�Z�� 

�< �i�_�j�\�u�o �^�\�m�o �k�e�_�^�k�l�\�_�g�g�u�o �k�b�l�m�Z�p�b�y�o �h�[�u�q�g�h �i�e�Z�g�b�j�m�x�l �b �h�k�m�s�_�k�l�\�e�y�x�l �k�e�_�^�m�x�s�b�_ 
�g�_�h�l�e�h�`�g�u�_ �k�e�_�^�k�l�\�_�g�g�u�_ �^�_�c�k�l�\�b�y�� �h�i�_�j�Z�l�b�\�g�h - �j�h�a�u�k�d�g�u�_�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�_ �b �b�g�u�_ 
�f�_�j�h�i�j�b�y�l�b�y�� �i�h�e�m�q�_�g�b�_ �h�[�t�y�k�g�_�g�b�y ���^�h�i�j�h�k�� �a�Z�y�\�b�l�_�e�y �b�e�b �e�b�p�� �g�Z �d�h�l�h�j�u�o �m�d�Z�a�Z�g�h �\ 
�b�k�o�h�^�g�h�c �b�g�n�h�j�f�Z�p�b�b �d�Z�d �g�Z �\�h�a�f�h�`�g�u�o �k�\�b�^�_�l�_�e�_�c ���h�q�_�\�b�^�p�_�\���� �\�u�a�h�\ �b �b�g�k�l�j�m�d�l�Z�` 
�g�_�h�[�o�h�^�b�f�u�o �k�i�_�p�b�Z�e�b�k�l�h�\ �^�e�y �m�q�Z�k�l�b�y �\ �h�k�f�h�l�j�_ �f�_�k�l�Z �i�j�h�b�k�r�_�k�l�\�b�y�� �h�k�f�h�l�j �f�_�k�l�Z 
�i�j�h�b�k�r�_�k�l�\�b�y ���k �h�k�f�h�l�j�h�f�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�u�f �b�k�k�e�_�^�h�\�Z�g�b�_�f �b �b�a�t�y�l�b�_�f �f�Z�r�b�g�g�u�o 
�g�h�k�b�l�_�e�_�c �b �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�b�� �k�j�_�^�k�l�\ �\�u�q�b�k�e�b�l�_�e�v�g�h�c �l�_�o�g�b�d�b ���K�<�L���� 
�^�h�d�m�f�_�g�l�h�\ �b �l�� �i������ �i�j�h�\�_�^�_�g�b�_ �h�i�_�j�Z�l�b�\�g�h - �j�h�a�u�k�d�g�u�o �f�_�j�h�i�j�b�y�l�b�c �\ �p�_�e�y�o 
�m�k�l�Z�g�h�\�e�_�g�b�y �i�j�b�q�b�g �k�h�\�_�j�r�_�g�b�y �i�j�_�k�l�m�i�e�_�g�b�y�� �\�u�y�\�e�_�g�b�y �e�b�p�� �\�b�g�h�\�g�u�o �\ �_�]�h 
�k�h�\�_�j�r�_�g�b�b�� �h�i�j�_�^�_�e�_�g�b�y �j�Z�[�h�q�_�]�h �f�_�k�l�Z �i�j�_�k�l�m�i�g�b�d�Z�� �h�[�g�Z�j�m�`�_�g�b�y �k�e�_�^�h�\ �b �^�j�m�]�b�o 
�\�_�s�_�k�l�\�_�g�g�u�o �^�h�d�Z�a�Z�l�_�e�v�k�l�\�� �b�a�m�q�_�g�b�_ �k�i�j�Z�\�h�q�g�h�c �e�b�l�_�j�Z�l�m�j�u�� �\�_�^�h�f�k�l�\�_�g�g�u�o 
�g�h�j�f�Z�l�b�\�g�u�o �Z�d�l�h�\�� �i�h�e�h�`�_�g�b�c�� �b�g�k�l�j�m�d�p�b�c�� �i�j�Z�\�b�e �w�d�k�i�e�m�Z�l�Z�p�b�b �d�h�g�d�j�_�l�g�h�]�h �K�<�L �b 
�i�h�j�y�^�d�Z �j�Z�[�h�l�u �k �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�_�c�� �Z �l�Z�d�`�_ �d�h�g�k�m�e�v�l�Z�p�b�b �k �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b 
�k�i�_�p�b�Z�e�b�k�l�Z�f�b�� �g�Z�\�_�^�_�g�b�_ �k�i�j�Z�\�h�d �\ �d�h�g�l�j�h�e�b�j�m�x�s�b�o�� �b�g�k�i�_�d�l�b�j�m�x�s�b�o �b 
�e�b�p�_�g�a�b�j�m�x�s�b�o �h�j�]�Z�g�b�a�Z�p�b�y�o �b �b�o �k�l�j�m�d�l�m�j�g�u�o �i�h�^�j�Z�a�^�_�e�_�g�b�y�o �N�K�L�W�D �J�h�k�k�b�b�� 
�g�Z�e�h�]�h�\�h�c �b�g�k�i�_�d�p�b�b�� �D�h�f�b�l�_�l�_ �i�h �d�h�g�l�j�h�e�x �a�Z �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �j�Z�^�b�h�q�Z�k�l�h�l�� 
�W�g�_�j�]�h�g�Z�^�a�h�j�_�� �=�h�k�i�h�`�g�Z�^�a�h�j�_�� �D�J�M�� �l�h�j�]�h�\�h�c �b�g�k�i�_�d�p�b�b �b �l���i������ �b�k�l�j�_�[�h�\�Z�g�b�_ �f�Z�l�_�j�b�Z�e�h�\ 
�d�h�g�l�j�h�e�v�g�u�o �i�j�h�\�_�j�h�d�� �b�g�\�_�g�l�Z�j�b�a�Z�p�b�c �b �j�_�\�b�a�b�c ���k�h�[�e�x�^�_�g�b�y �i�j�Z�\�b�e �h�[�j�Z�[�h�l�d�b 
�b�g�n�h�j�f�Z�p�b�b�� �k�b�k�l�_�f�u �a�Z�s�b�l�u �d�h�g�n�b�^�_�g�p�b�Z�e�v�g�h�c �b�g�n�h�j�f�Z�p�b�b�� �h�[�h�j�h�l�Z �w�e�_�d�l�j�h�g�g�u�o 
�^�h�d�m�f�_�g�l�h�\ �b �^�j���� �a�Z �b�g�l�_�j�_�k�m�x�s�b�c �k�e�_�^�k�l�\�b�_ �i�_�j�b�h�^�� �\ �k�e�m�q�Z�_ �g�_�h�[�o�h�^�b�f�h�k�l�b – 
�h�j�]�Z�g�b�a�h�\�Z�l�v �b�o �i�j�h�b�a�\�h�^�k�l�\�h ���\ �l���q�� �i�h�\�l�h�j�g�h���� �\�u�_�f�d�m �b �i�h�k�e�_�^�m�x�s�b�c �h�k�f�h�l�j 
�g�_�^�h�k�l�Z�x�s�b�o �^�h�d�m�f�_�g�l�h�\ ���\ �l�h�f �q�b�k�e�_ �g�Z�o�h�^�y�s�b�o�k�y �\ �w�e�_�d�l�j�h�g�g�h�c �n�h�j�f�_ �g�Z �f�Z�r�b�g�g�u�o 
�g�h�k�b�l�_�e�y�o �b�g�n�h�j�f�Z�p�b�b���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o �i�j�h�b�a�\�h�^�k�l�\�_�g�g�m�x �h�i�_�j�Z�p�b�x�� �\ �o�h�^�_ �d�h�l�h�j�h�c 
�i�h �b�f�_�x�s�b�f�k�y �^�Z�g�g�u�f �k�h�\�_�j�r�_�g�u �i�j�_�k�l�m�i�g�u�_ �^�_�c�k�l�\�b�y�� �Z �l�Z�d�`�_ �h�j�m�^�b�c ���K�<�L�� �i�j�h�]�j�Z�f�f 
�^�e�y �W�<�F�� �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�b�� �i�j�_�^�f�_�l�h�\�� �f�Z�l�_�j�b�Z�e�h�\ �b �^�j������ �k �i�h�f�h�s�v�x �d�h�l�h�j�u�o 
�h�g�b�� �\�h�a�f�h�`�g�h�� �[�u�e�b �b�a�]�h�l�h�\�e�_�g�u; �^�h�i�j�h�k�u �i�h�^�h�a�j�_�\�Z�_�f�u�o �b / �b�e�b �k�\�b�^�_�l�_�e�_�c�� 
�h�l�\�_�l�k�l�\�_�g�g�u�o �a�Z �^�Z�g�g�u�c �m�q�Z�k�l�h�d �j�Z�[�h�l�u�� �d�h�g�d�j�_�l�g�m�x �i�j�h�b�a�\�h�^�k�l�\�_�g�g�m�x �h�i�_�j�Z�p�b�x �b 
�a�Z�s�b�l�m �d�h�g�n�b�^�_�g�p�b�Z�e�v�g�h�c �b�g�n�h�j�f�Z�p�b�b�� �h�[�u�k�d�b �g�Z �j�Z�[�h�q�b�o �f�_�k�l�Z�o �b �i�h �f�_�k�l�m �i�j�h�`�b�\�Z�g�b�y 
�i�h�^�h�a�j�_�\�Z�_�f�u�o�� �g�Z�a�g�Z�q�_�g�b�_ �w�d�k�i�_�j�l�b�a – �i�j�h�]�j�Z�f�f�g�h - �l�_�o�g�b�q�_�k�d�h�c�� �j�Z�^�b�h�l�_�o�g�b�q�_�k�d�h�c�� 
�l�_�o�g�b�q�_�k�d�h�c�� �[�m�o�]�Z�e�l�_�j�k�d�h�c�� �i�h�e�b�f�_�j�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �b �b�a�^�_�e�b�c �b�a �g�b�o �b �b�g�u�o�� 

�>�Z�e�v�g�_�c�r�b�_ �^�_�c�k�l�\�b�y �i�e�Z�g�b�j�m�x�l�k�y �k �m�q�_�l�h�f �^�h�i�h�e�g�b�l�_�e�v�g�h�c �b�g�n�h�j�f�Z�p�b�b�� �i�h�e�m�q�_�g�g�h�c 
�i�j�b �i�j�h�b�a�\�h�^�k�l�\�_ �\�u�r�_�m�d�Z�a�Z�g�g�u�o �^�_�c�k�l�\�b�c�� 

�I�j�b �g�Z�e�b�q�b�b �l�j�_�l�v�_�c �k�e�_�^�k�l�\�_�g�g�h�c �k�b�l�m�Z�p�b�b �g�_�h�[�o�h�^�b�f�h�� �b�a�m�q�b�l�v �i�h�k�l�m�i�b�\�r�b�_ 
�f�Z�l�_�j�b�Z�e�u �k �i�h�a�b�p�b�c �b�o �i�h�e�g�h�l�u�� �k�h�[�e�x�^�_�g�b�y �g�h�j�f �m�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�h�]�h 
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�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z �b �i�h�j�y�^�d�Z �b�o �i�_�j�_�^�Z�q�b �\ �h�j�]�Z�g�u �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h �k�e�_�^�k�l�\�b�y�� �I�j�b 
�g�_�h�[�o�h�^�b�f�h�k�l�b �k�e�_�^�m�_�l �i�j�b�g�y�l�v �f�_�j�u �d �i�h�e�m�q�_�g�b�x �g�_�^�h�k�l�Z�x�s�_�c �i�j�h�p�_�k�k�m�Z�e�v�g�h�c 
�b�g�n�h�j�f�Z�p�b�b�� �j�_�r�b�l�v �\�h�i�j�h�k �h �\�h�a�f�h� �̀g�h�k�l�b �a�Z�^�_�j�`�Z�g�b�y �i�j�_�k�l�m�i�g�b�d�Z �k �i�h�e�b�q�g�u�f �b �h 
�g�_�h�[�o�h�^�b�f�u�o �\ �k�\�y�a�b �k �w�l�b�f �f�_�j�h�i�j�b�y�l�b�y�o�� �e�b�q�g�u�c �h�[�u�k�d �a�Z�^�_�j�`�Z�g�g�h�]�h�� �h�k�f�h�l�j �f�_�k�l�Z 
�i�j�h�b�k�r�_�k�l�\�b�y �k �m�q�Z�k�l�b�_�f �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �a�Z�j�Z�g�_�_ �i�j�b�]�e�Z�r�_�g�g�u�o �k�i�_�p�b�Z�e�b�k�l�h�\�� �^�h�i�j�h�k 
�a�Z�^�_�j�`�Z�g�g�h�]�h�� �h�[�u�k�d�b �g�Z �j�Z�[�h�q�_�f �f�_�k�l�_ �b �i�h �f�_�k�l�m �i�j�h� �̀b�\�Z�g�b�y �a�Z�^�_�j�`�Z�g�g�h�]�h�� 
�m�k�l�Z�g�h�\�e�_�g�b�_ �k�\�y�a�_�c �a�Z�^�_�j�`�Z�g�g�h�]�h �b �e�b�p�� �i�j�b�q�Z�k�l�g�u�o �d �k�h�\�_�j�r�_�g�b�x �i�j�_�k�l�m�i�e�_�g�b�y�� �^�h�i�j�h�k 
�k�\�b�^�_�l�_�e�_�c ���h�q�_�\�b�^�p�_�\���� �^�h�i�j�h�k �i�h�^�h�a�j�_�\�Z�_�f�h�]�h���\�u�_�f�d�Z �b �h�k�f�h�l�j �k�e�_�^�m�x�s�b�o 
�\�_�s�_�k�l�\�_�g�g�u�o �^�h�d�Z�a�Z�l�_�e�v�k�l�\ �b �^�h�d�m�f�_�g�l�h�\�� �i�h�^�e�b�g�g�u�o �^�h�d�m�f�_�g�l�h�\�� �m�^�h�k�l�h�\�_�j�y�x�s�b�o 
�e�b�q�g�h�k�l�v �i�j�_�k�l�m�i�g�b�d�Z �b �g�Z�e�b�q�b�_ �m �g�_�]�h �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �k�i�_�p�b�Z�e�v�g�u�o �i�h�a�g�Z�g�b�c�� 
�o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o �l�_ �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�_ �h�i�_�j�Z�p�b�b�� �\ �i�j�h�p�_�k�k�_ �d�h�l�h�j�u�o �^�h�i�m�s�_�g�u 
�g�Z�j�m�r�_�g�b�y �b �i�j�_�k�l�m�i�g�u�_ �^�_�c�k�l�\�b�y ���\ �l�h�f �q�b�k�e�_ �^�h�d�m�f�_�g�l�h�\�� �g�Z�o�h�^�y�s�b�o�k�y �\ �w�e�_�d�l�j�h�g�g�h�c 
�n�h�j�f�_ �g�Z �f�Z�r�b�g�g�u�o �g�h�k�b�l�_�e�y�o �b�g�n�h�j�f�Z�p�b�b���� �h�j�m�^�b�c �i�h�^�]�h�l�h�\�d�b�� �k�h�\�_�j�r�_�g�b�y �b �k�h�d�j�u�l�b�y 
�i�j�_�k�l�m�i�e�_�g�b�y�� �i�j�_�^�f�_�l�Z �i�j�_�k�l�m�i�e�_�g�b�y�� �^�h�i�j�h�k �e�b�p�� �g�Z�a�\�Z�g�g�u�o �\ �^�h�d�m�f�_�g�l�Z�o�� �i�_�j�_�^�Z�g�g�u�o �\ 
�k�e�_�^�k�l�\�_�g�g�u�_ �h�j�]�Z�g�u�� �d�Z�d �^�h�i�m�k�l�b�\�r�b�o �g�Z�j�m�r�_�g�b�y�� �h�l�\�_�l�k�l�\�_�g�g�u�o �a�Z �d�h�g�d�j�_�l�g�u�c �m�q�Z�k�l�h�d 
�j�Z�[�h�l�u �i�h �n�Z�d�l�Z�f �m�k�l�Z�g�h�\�e�_�g�g�u�o �g�Z�j�m�r�_�g�b�c�� �b�k�l�j�_�[�h�\�Z�g�b�_�� �Z �i�j�b �g�_�h�[�o�h�^�b�f�h�k�l�b 
�i�j�h�b�a�\�h�^�k�l�\�h �\�u�_�f�d�b �g�h�j�f�Z�l�b�\�g�u�o �Z�d�l�h�\ �b �^�h�d�m�f�_�g�l�h�\�� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o �i�h�j�y�^�h�d �b 
�h�j�]�Z�g�b�a�Z�p�b�x �j�Z�[�h�l�u �\ �^�Z�g�g�h�f �i�h�^�j�Z�a�^�_�e�_�g�b�b �k �d�h�g�n�b�^�_�g�p�b�Z�e�v�g�h�c �b�g�n�h�j�f�Z�p�b�_�c�� �k 
�[�e�Z�g�d�Z�f�b �k�l�j�h�]�h�c �h�l�q�_�l�g�h�k�l�b�� �d�h�f�i�v�x�l�_�j�g�h�c �b�g�n�h�j�f�Z�p�b�_�c�� �W�<�F�� �k�b�k�l�_�f�h�c �W�<�F�� �b�o 
�k�_�l�v�x �b �l�� �i���� �^�h�i�j�h�k �k�\�b�^�_�l�_�e�_�c�� �i�j�b�q�Z�k�l�g�u�o �d �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�f 
�h�i�_�j�Z�p�b�y�f �b�e�b �i�h�^�h�a�j�_�\�Z�_�f�u�o �\ �k�\�y�a�y�o �k �i�j�_�k�l�m�i�g�b�d�h�f�� �Z�g�Z�e�b�a �i�h�e�m�q�_�g�g�h�c �b�g�n�h�j�f�Z�p�b�b �b 
�j�_�r�_�g�b�_ �\�h�i�j�h�k�Z �h �g�_�h�[�o�h�^�b�f�h�k�l�b �g�Z�a�g�Z�q�_�g�b�y �k�m�^�_�[�g�u�o �w�d�k�i�_�j�l�b�a�� �i�j�h�\�_�^�_�g�b�y �j�_�\�b�a�b�b�� 
�b�g�\�_�g�l�Z�j�b�a�Z�p�b�b �b�e�b �d�h�g�l�j�h�e�v�g�h�c �i�j�h�\�_�j�d�b ���\ �l�h�f �q�b�k�e�_ �i�h�\�l�h�j�g�h�c���� 

�I�j�b�\�_�^�_�g�g�u�c �i�_�j�_�q�_�g�v �k�e�_�^�k�l�\�_�g�g�u�o �\�_�j�k�b�c �y�\�e�y�_�l�k�y �h�[�s�b�f�� �b �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l 
�d�h�g�d�j�_�l�g�h�c �k�b�l�m�Z�p�b�b�� �f�h�`�_�l �[�u�l�v �j�Z�k�r�b�j�_�g�� 
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�<�Z�`�g�u�f �Z�k�i�_�d�l�h�f �^�_�y�l�_�e�v�g�h�k�l�b �\ �o�h�^�_ �j�Z�k�k�e�_�^�h�\�Z�g�b�y �i�j�_�k�l�m�i�e�_�g�b�c �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h 
�\�b�^�Z �y�\�e�y�_�l�k�y �g�Z�^�e�_�`�Z�s�_ �g�Z�e�Z�`�_�g�g�h�_ �\�a�Z�b�f�h�^�_�c�k�l�\�b�_ �k�e�_�^�h�\�Z�l�_�e�_�c �k �h�i�_�j�Z�l�b�\�g�u�f�b 
�i�h�^�j�Z�a�^�_�e�_�g�b�y�f�b �H�<�> ���\�g�m�l�j�b�\�_�^�h�f�k�l�\�_�g�g�h�_ �\�a�Z�b�f�h�^�_�c�k�l�\�b�_���� �Z �l�Z�d�`�_ �k �^�h�e� �̀g�h�k�l�g�u�f�b 
�e�b�p�Z�f�b �Z�^�f�b�g�b�k�l�j�Z�p�b�c �k�m�[�t�_�d�l�h�\ �J�N�� �h�l�\�_�l�k�l�\�_�g�g�u�o �a�Z �j�_�Z�e�b�a�Z�p�b�x �i�h�e�b�l�b�d�b �\ �h�[�e�Z�k�l�b 
�k�_�e�v�k�d�h�]�h �o�h�a�y�c�k�l�\�Z ���f�b�g�b�k�l�_�j�k�l�\�� �d�h�f�b�l�_�l�h�\ �b �l���i������ 

�< �k�h�\�j�_�f�_�g�g�u�o �m�k�e�h�\�b�y�o �j�Z�k�d�j�u�l�b�_ �i�j�_�k�l�m�i�e�_�g�b�y �k�l�Z�g�h�\�b�l�k�y �\�k�_ �[�h�e�v�r�_ �d�h�e�e�_�d�l�b�\�g�h�c 
�^�_�y�l�_�e�v�g�h�k�l�v�x�� �M�k�i�_�o �w�l�h�c �^�_�y�l�_�e�v�g�h�k�l�b �l�_�k�g�h �k�\�y�a�Z�g �k �h�j�]�Z�g�b�a�Z�p�b�_�c �\�a�Z�b�f�h�^�_�c�k�l�\�b�y 
�f�_�`�^�m �e�x�^�v�f�b�� �g�Z�i�j�Z�\�e�y�x�s�b�f�b �k�\�h�b �k�b�e�u �g�Z �h�k�m�s�_�k�l�\�e�_�g�b�_ �w�l�h�c �\�Z�`�g�h�c �a�Z�^�Z�q�b�� �< 
�h�j�]�Z�g�Z�o �\�g�m�l�j�_�g�g�b�o �^�_�e �j�Z�k�d�j�u�l�b�_ �i�j�_�k�l�m�i�e�_�g�b�c�� �a�Z�\�b�k�b�l �h�l �k�h�\�f�_�k�l�g�u�o �b �k�h�]�e�Z�k�h�\�Z�g�g�u�o 
�^�_�c�k�l�\�b�c �k�e�_�^�k�l�\�b�y�� �^�h�a�g�Z�g�b�y�� �h�i�_�j�Z�l�b�\�g�h - �j�h�a�u�k�d�g�u�o �b �w�d�k�i�_�j�l�g�h - �d�j�b�f�b�g�Z�e�b�k�l�b�q�_�k�d�b�o 
�i�h�^�j�Z�a�^�_�e�_�g�b�c�� �W�l�b �k�e�m�`�[�u �g�_ �^�_�e�y�l�k�y �g�Z �]�e�Z�\�g�u�_ �b �\�l�h�j�h�k�l�_�i�_�g�g�u�_�� �D�Z�`�^�Z�y �b�a �w�l�b�o 
�k�e�m�`�[ �g�_�k�_�l �j�Z�\�g�m�x �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v �a�Z �j�_�a�m�e�v�l�Z�l �k�\�h�_�c �^�_�y�l�_�e�v�g�h�k�l�b�� �g�Z�i�j�Z�\�e�_�g�g�h�c �g�Z 
�j�Z�k�d�j�u�l�b�_ �i�j�_�k�l�m�i�e�_�g�b�y��  

�H�j�]�Z�g�b�a�Z�p�b�y �j�Z�[�h�l�u �i�h �j�Z�k�d�j�u�l�b�x �b �j�Z�k�k�e�_�^�h�\�Z�g�b�x �i�j�_�k�l�m�i�e�_�g�b�c �i�j�_�^�i�h�e�Z�]�Z�_�l �l�_�k�g�h�_ 
�\�a�Z�b�f�h�^�_�c�k�l�\�b�_ �\�k�_�o �k�e�m�`�[ �h�j�]�Z�g�h�\ �\�g�m�l�j�_�g�g�b�o �^�_�e�� �q�_�l�d�b�_ �^�_�c�k�l�\�b�y �d�Z�`�^�h�]�h �q�e�_�g�Z 
�k�e�_�^�k�l�\�_�g�g�h - �h�i�_�j�Z�l�b�\�g�h�c �]�j�m�i�i�u �g�Z �f�_�k�l�_ �i�j�h�b�k�r�_�k�l�\�b�y�� �h�l�e�Z�`�_�g�g�m�x �k�b�k�l�_�f�m �k�[�h�j�Z �b 
�h�[�f�_�g�Z �b�g�n�h�j�f�Z�p�b�_�c�� �a�g�Z�g�b�_ �b �m�f�_�e�h�_ �\�u�i�h�e�g�_�g�b�_ �k�\�h�b�o �n�m�g�d�p�b�h�g�Z�e�v�g�u�o �h�[�y�a�Z�g�g�h�k�l�_�c�� 
�i�j�b�f�_�g�_�g�b�_ �k�h�\�j�_�f�_�g�g�u�o �g�Z�m�q�g�h - �l�_�o�g�b�q�_�k�d�b�o �k�j�_�^�k�l�\�� 

�I�j�Z�\�h�\�h�c �h�k�g�h�\�h�c �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �k�e�_�^�k�l�\�_�g�g�u�o �h�j�]�Z�g�h�\ �k �e�x�[�h�c �h�j�]�Z�g�b�a�Z�p�b�_�c�� 
�^�h�e� �̀g�h�k�l�g�u�f �e�b�p�h�f �b �b�g�u�f�b �k�m�[�t�_�d�l�Z�f�b �\ �k�n�_�j�_ �m�]�h�e�h�\�g�h�]�h �k�m�^�h�i�j�h�b�a�\�h�^�k�l�\�Z �y�\�e�y�x�l�k�y 
�g�h�j�f�u �M�]�h�e�h�\�g�h - �i�j�h�p�_�k�k�m�Z�e�v�g�h�]�h �d�h�^�_�d�k�Z �J�h�k�k�b�c�k�d�h�c �N�_�^�_�j�Z�p�b�b�� �Z �l�Z�d�`�_ �N�_�^�_�j�Z�e�v�g�h�]�h 
�a�Z�d�h�g�Z �©�H�[ �h�i�_�j�Z�l�b�\�g�h - �j�h�a�u�k�d�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b�ª�� �\�_�^�h�f�k�l�\�_�g�g�u�o �g�h�j�f�Z�l�b�\�g�u�o �Z�d�l�h�\�� 

�D�Z�d �b�a�\�_�k�l�g�h�� �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �i�� 1 �k�l�� 6 �M�I�D �J�N �m�]�h�e�h�\�g�h�_ �k�m�^�h�i�j�h�b�a�\�h�^�k�l�\�h �b�f�_�_�l 
�k�\�h�b�f �g�Z�a�g�Z�q�_�g�b�_�f �a�Z�s�b�l�m �i�j�Z�\ �b �a�Z�d�h�g�g�u�o �b�g�l�_�j�_�k�h�\ �e�b�p �b �h�j�]�Z�g�b�a�Z�p�b�c�� �i�h�l�_�j�i�_�\�r�b�o �h�l 
�i�j�_�k�l�m�i�e�_�g�b�c�� �a�Z�s�b�l�m �e�b�q�g�h�k�l�b �h�l �g�_�a�Z�d�h�g�g�h�]�h �b �g�_�h�[�h�k�g�h�\�Z�g�g�h�]�h �h�[�\�b�g�_�g�b�y�� �h�k�m�`�^�_�g�b�y�� 
�h�]�j�Z�g�b�q�_�g�b�y �_�_ �i�j�Z�\ �b �k�\�h�[�h�^�� �K�l�Z�l�v�y 21 �M�I�D �J�N �h�[�y�a�u�\�Z�_�l �k�e�_�^�h�\�Z�l�_�e�y �h�k�m�s�_�k�l�\�e�y�l�v 
�m�]�h�e�h�\�g�h�]�h �i�j�_�k�e�_�^�h�\�Z�g�b�_ �h�l �b�f�_�g�b �]�h�k�m�^�Z�j�k�l�\�Z�� �\ �d�Z�`�^�h�f �k�e�m�q�Z�_ �h�[�g�Z�j�m�`�_�g�b�y �i�j�b�a�g�Z�d�h�\ 
�i�j�_�k�l�m�i�e�_�g�b�y �i�j�b�g�b�f�Z�l�v �i�j�_�^�m�k�f�h�l�j�_�g�g�u�_ �f�_�j�u �i�h �m�k�l�Z�g�h�\�e�_�g�b�x �n�Z�d�l�Z �_�]�h �k�h�[�u�l�b�y �b 
�b�a�h�[�e�b�q�_�g�b�x �\�b�g�h�\�g�u�o �e�b�p��  

�>�h�e�`�g�h�k�l�g�u�f�b �e�b�p�Z�f�b�� �h�k�m�s�_�k�l�\�e�y�x�s�b�f�b �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �y�\�e�y�x�l�k�y �k�e�_�^�h�\�Z�l�_�e�v �b 
�j�m�d�h�\�h�^�b�l�_�e�v �k�e�_�^�k�l�\�_�g�g�h�]�h �h�j�]�Z�g�Z �d�h�l�h�j�u�_ �j�_�r�Z�x�l�� �k �d�Z�d�b�f �h�j�]�Z�g�h�f ���h�j�]�Z�g�b�a�Z�p�b�_�c�� 
�^�h�e� �̀g�h�k�l�g�u�f �e�b�p�h�f �b �l���^���� �b �\ �d�Z�d�h�f �h�[�t�_�f�_ �g�_�h�[�o�h�^�b�f�h �\�a�Z�b�f�h�^�_�c�k�l�\�h�\�Z�l�v �\ �p�_�e�y�o 
�\�u�i�h�e�g�_�g�b�y �a�Z�^�Z�q �m�]�h�e�h�\�g�h�]�h �k�m�^�h�i�j�h�b�a�\�h�^�k�l�\�Z��  

�J�_�a�m�e�v�l�Z�l�h�f �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �^�h�e�`�g�h �[�u�l�v �i�h�e�m�q�_�g�b�_ �^�h�d�Z�a�Z�l�_�e�v�k�l�\ �i�h �m�]�h�e�h�\�g�h�f�m �^�_�e�m�� 
�i�_�j�_�q�_�g�v �d�h�l�h�j�u�o �h�i�j�_�^�_�e�_�g �\ �k�l�� 74 �M�I�D �J�N�� 

�L�Z�d�� �i�h �i�j�_�k�l�m�i�e�_�g�b�y�f �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h �\�b�^�Z �h�i�j�_�^�_�e�y�x�s�b�f �y�\�e�y�_�l�k�y �\�a�Z�b�f�h�^�_�c�k�l�\�b�_ 
�k�e�_�^�h�\�Z�l�_�e�y �k �Z�i�i�Z�j�Z�l�Z�f�b �M�W�;�b�I�D – �d�Z�d �g�Z �k�l�Z�^�b�b �i�j�_�^�k�l�Z�\�e�_�g�b�y �f�Z�l�_�j�b�Z�e�h�\ �H�J�>�� �l�Z�d �b �\ 
�o�h�^�_ �j�Z�k�k�e�_�^�h�\�Z�g�b�y �i�h �m�]�h�e�h�\�g�h�f�m �^�_�e�m�� �I�j�b �w�l�h�f �j�m�d�h�\�h�^�b�l�_�e�x �k�e�_�^�k�l�\�_�g�g�h�]�h �h�j�]�Z�g�Z 
�g�_�h�[�o�h�^�b�f�h �h�[�j�Z�l�b�l�v �\�g�b�f�Z�g�b�_ �d�Z�d �g�Z �i�h�e�g�h�l�m �f�Z�l�_�j�b�Z�e�h�\�� �i�j�_�^�k�l�Z�\�e�y�_�f�u�o �h�j�]�Z�g�h�f 
�^�h�a�g�Z�g�b�y�� �l�Z�d �b �g�Z �b�o �k�h�h�l�\�_�l�k�l�\�b�_ �l�j�_�[�h�\�Z�g�b�y�f �©�B�g�k�l�j�m�d�p�b�b �h �i�h�j�y�^�d�_ �i�j�_�^�k�l�Z�\�e�_�g�b�y 
�j�_�a�m�e�v�l�Z�l�h�\ �h�i�_�j�Z�l�b�\�g�h - �j�h�a�u�k�d�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �h�j�]�Z�g�m �^�h�a�g�Z�g�b�y�� �k�e�_�^�h�\�Z�l�_�e�x �b�e�b �\ 
�k�m�^�ª�� �m�l�\�_�j�`�^�z�g�g�h�c �k�h�\�f�_�k�l�g�u�f �i�j�b�d�Z�a�h�f �i�j�Z�\�h�h�o�j�Z�g�b�l�_�e�v�g�u�o �k�l�j�m�d�l�m�j �h�l 27.09.2013 �]�� 
���i�j�b�d�Z�a �F�<�> �J�h�k�k�b�b �h�l 27.09.2013 �]�� �‹  776). 
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�< �^�Z�e�v�g�_�c�r�_�f�� �\ �o�h�^�_ �j�Z�k�k�e�_�^�h�\�Z�g�b�y �i�h �^�_�e�m�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_ �f�h�`�_�l �h�k�m�s�_�k�l�\�e�y�l�v�k�y �d�Z�d 
�\ �i�j�h�p�_�k�k�m�Z�e�v�g�h�c �n�h�j�f�_ ���\�u�i�h�e�g�_�g�b�_ �i�h�j�m�q�_�g�b�c �k�e�_�^�h�\�Z�l�_�e�y �\ �i�h�j�y�^�d�_ �k�l�� 38 �M�I�D �J�N�� 
�i�j�b�\�e�_�q�_�g�b�_ �h�i�_�j�Z�l�b�\�g�u�o �k�h�l�j�m�^�g�b�d�h�\ �M�W�;�b�I�D �d �m�q�Z�k�l�b�x �\ �i�j�h�b�a�\�h�^�k�l�\�_ 
�i�j�h�p�_�k�k�m�Z�e�v�g�u�o �^�_�c�k�l�\�b�c���� �l�Z�d �b �\ �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c ���k�h�]�e�Z�k�h�\�Z�g�g�h�_ �i�e�Z�g�b�j�h�\�Z�g�b�_ 
�j�Z�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�\�_�^�_�g�b�_ �k�h�\�f�_�k�l�g�u�o �k�h�\�_�s�Z�g�b�c�� �\�u�_�a�^ �\ �d�h�f�Z�g�^�b�j�h�\�d�b�� �\�a�Z�b�f�g�u�c 
�h�[�f�_�g �b�g�n�h�j�f�Z�p�b�_�c �i�h �^�_�e�m���� 

�<�a�Z�b�f�h�^�_�c�k�l�\�b�_ �k �^�h�e�`�g�h�k�l�g�u�f�b �e�b�p�Z�f�b �Z�^�f�b�g�b�k�l�j�Z�p�b�c �k�m�[�t�_�d�l�h�\ �J�N�� �h�l�\�_�l�k�l�\�_�g�g�u�o 
�a�Z �j�_�Z�e�b�a�Z�p�b�x �i�h�e�b�l�b�d�b �\ �h�[�e�Z�k�l�b �k�_�e�v�k�d�h�]�h �o�h�a�y�c�k�l�\�Z�� �a�Z�d�e�x�q�Z�_�l�k�y �\ �i�j�b�\�e�_�q�_�g�b�b �b�o �d 
�j�Z�k�k�e�_�^�h�\�Z�g�b�x �i�h �m�]�h�e�h�\�g�u�f �^�_�e�Z�f �\ �d�Z�q�_�k�l�\�_ �i�j�_�^�k�l�Z�\�b�l�_�e�y �i�h�l�_�j�i�_�\�r�_�]�h�� �i�h�e�m�q�_�g�b�b �m 
�g�b�o �d�h�g�k�m�e�v�l�Z�p�b�c �i�h �\�h�i�j�h�k�Z�f �h�j�]�Z�g�b�a�Z�p�b�b �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y �f�_�o�Z�g�b�a�f�Z �h�d�Z�a�Z�g�b�y 
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �i�h�^�^�_�j�`�d�b �k�_�e�v�o�h�a�l�h�\�Z�j�h�i�j�h�b�a�\�h�^�b�l�_�e�_�c�� 

�I�j�b �w�l�h�f �k�e�_�^�h�\�Z�l�_�e�v �h�[�y�a�Z�g �\�_�k�l�b �j�Z�k�k�e�_�^�h�\�Z�g�b�_ �g�Z�k�l�m�i�Z�l�_�e�v�g�h�� �h�l�j�Z�[�Z�l�u�\�Z�y �\�_�j�k�b�b �b 
�\�u�i�h�e�g�y�y �i�j�_�^�m�k�f�h�l�j�_�g�g�u�_ �i�h�a�b�p�b�b �i�e�Z�g�Z�� �Z �j�h�e�v �j�m�d�h�\�h�^�b�l�_�e�y �k�e�_�^�k�l�\�_�g�g�h�]�h �h�j�]�Z�g�Z 
�k�h�k�l�h�b�l �\ �d�h�g�l�j�h�e�_ �a�Z �_�]�h �b�k�i�h�e�g�_�g�b�_�f �i�m�l�_�f �b�a�m�q�_�g�b�y �f�Z�l�_�j�b�Z�e�h�\ �^�_�e�Z�� �^�Z�q�b �m�d�Z�a�Z�g�b�c �\ 
�i�h�j�y�^�d�_ �k�l�� 39 �M�I�D �J�N�� �Z �l�Z�d�`�_ �a�Z�k�e�m�r�b�\�Z�g�b�y �g�Z �k�h�\�f�_�k�l�g�u�o �k�h�\�_�s�Z�g�b�y�o �h �j�_�a�m�e�v�l�Z�l�Z�o 
�i�j�h�^�_�e�Z�g�g�h�c �j�Z�[�h�l�u��  
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�:�[�b�l�h�\ �F�� �J�� 
�k�l�m�^�_�g�l 4 �d�m�j�k�Z �b�g� �̀_�g�_�j�g�h�]�h �n�Z�d�m�e�v�l�_�l�Z��  

�B�g�k�l�b�l�m�l �k�_�j�\�b�k�Z�� �l�m�j�b�a�f�Z �b �^�b�a�Z�c�g�Z  
���n�b�e�b�Z�e �K�D�N�M�� �\ �]�� �I�y�l�b�]�h�j�k�d�_ 

�K�b�\�p�h�\�Z �:�� �<�� 
�>�b�j�_�d�l�h�j  

�P�_�g�l�j�Z �F�h�e�h�^�_�`�g�h�]�h �B�g�g�h�\�Z�p�b�h�g�g�h�]�h �L�\�h�j�q�_�k�l�\�Z  
«Hi - Tech �B�f�i�m�e�v�k�ª �]�� �I�y�l�b�]�h�j�k�d 

�K�l�Z�j�r�b�c �i�j�_�i�h�^�Z�\�Z�l�_�e�v 
�d�Z�n�_�^�j�u �^�b�a�Z�c�g�Z�� �b�g�`�_�g�_�j�g�h�]�h �n�Z�d�m�e�v�l�_�l�Z��  

�B�g�k�l�b�l�m�l �k�_�j�\�b�k�Z�� �l�m�j�b�a�f�Z �b �^�b�a�Z�c�g�Z  
���n�b�e�b�Z�e �K�D�N�M�� �\ �]�� �I�y�l�b�]�h�j�k�d�_ 

 
�I�J�B�H�J�B�L�?�L�U �J�:�A�<�B�L�B�Y �J�?�D�J�?�:�P�B�H�G�G�U�O �D�M�J�H�J�L�H�< 

 
�>�Z�g�g�Z�y �k�l�Z�l�v�y �j�Z�k�k�f�Z�l�j�b�\�Z�_�l �i�j�b�h�j�b�l�_�l�g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y �j�Z�a�\�b�l�b�y �j�_�d�j�_�Z�p�b�h�g�g�u�o 

�d�m�j�h�j�l�h�\ �g�Z �i�j�b�f�_�j�_ �h�a�^�h�j�h�\�b�l�_�e�v�g�h�]�h �j�_�]�b�h�g�Z �D�Z�\�d�Z�a�k�d�b�o �F�b�g�_�j�Z�e�v�g�u�o �<�h�^��  
�D�e�x�q�_�\�u�_ �k�e�h�\�Z 

�M�j�[�Z�g�b�k�l�b�d�Z�� �n�h�j�f�b�j�h�\�Z�g�b�_ �d�h�f�n�h�j�l�g�h�c �]�h�j�h�^�k�d�h�c �k�j�_�^�u�� �j�Z�a�\�b�l�b�_ �l�m�j�b�k�l�b�q�_�k�d�b�o 
�l�_�j�j�b�l�h�j�b�c�� 

 
�J�_�d�j�_�Z�p�b�h�g�g�u�_ �d�m�j�h�j�l�u �D�Z�\�d�Z�a�k�d�b�o �F�b�g�_�j�Z�e�v�g�u�o �<�h�^ �y�\�e�y�x�l�k�y �h�^�g�b�f�b �b�a 

�d�j�m�i�g�_�c�r�b�o �b�k�l�h�j�b�q�_�k�d�b�o �d�m�j�h�j�l�h�\�� �b�a�\�_�k�l�g�u�o �k �g�Z�q�Z�e�Z 19 �\�_�d�Z�� �H�g�b �i�h�e�v�a�m�x�l�k�y 
�i�h�i�m�e�y�j�g�h�k�l�v�x �b �i�h �k�_�c �^�_�g�v�� �k �m�q�z�l�h�f �\�e�b�y�g�b�y �i�Z�g�^�_�f�b�b covid - 2019 �b �h�]�j�Z�g�b�q�_�g�b�b 
�l�m�j�b�k�l�b�q�_�k�d�h�]�h �i�h�l�h�d�Z �\ �^�j�m�]�b�_ �k�l�j�Z�g�u�� �l�m�j�b�k�l�b�q�_�k�d�b�c �b�g�l�_�j�_�k �d �\�g�m�l�j�_�g�g�b�f �d�m�j�h�j�l�Z�f 
�J�h�k�k�b�b �l�h�e�v�d�h �\�h�a�j�Z�k�l�Z�_�l�� �l�_�f �k�Z�f�u�f �k�l�b�f�m�e�b�j�m�y �j�Z�a�\�b�l�b�_ �b�g�n�j�Z�k�l�j�m�d�l�m�j�u�� �k�_�j�\�b�k�Z�� 
�n�h�j�f�b�j�h�\�Z�g�b�_ �m�g�b�d�Z�e�v�g�h�]�h �^�e�y �d�Z�`�^�h�]�h �f�_�k�l�Z �^�b�a�Z�c�g - �d�h�^�Z �b �g�Z�k�u�s�_�g�b�_ �e�h�d�Z�p�b�y�f�b�� 
�k�h�a�^�Z�x�s�b�f�b �^�h�i�h�e�g�b�l�_�e�v�g�u�c �^�h�k�m�]�h�\�u�c �b�g�l�_�j�_�k �l�m�j�b�k�l�h�\��  

�A�Z �i�_�j�b�h�^ �J�h�k�k�b�c�k�d�h�c �b�f�i�_�j�b�b �b �K�K�K�J �\ �]�h�j�h�^�Z�o �]�j�m�i�i�u �D�Z�\�d�Z�a�k�d�b�o �F�b�g�_�j�Z�e�v�g�u�o �<�h�^ 
�[�u�e�h �k�h�h�j�m�`�_�g�h �f�g�h�`�_�k�l�\�h �]�h�k�l�_�\�u�o �^�h�f�h�\ �b �k�Z�g�Z�l�h�j�b�_�\�� �d�h�l�h�j�u�_ �k�n�h�j�f�b�j�h�\�Z�e�b �k�\�h�c 
�h�k�h�[�u�c �h�[�e�b�d �d�Z� �̀^�h�]�h �]�h�j�h�^�Z�� �K�h�o�j�Z�g�_�g�b�_ �^�Z�g�g�h�]�h �g�Z�k�e�_�^�b�y�� �Z �l�Z�d�`�_ �]�Z�j�f�h�g�b�q�g�h�_ 
�j�Z�a�\�b�l�b�_ �k �l�h�q�d�b �a�j�_�g�b�y �Z�j�o�b�l�_�d�l�m�j�u �b �e�Z�g�^�r�Z�n�l�g�h�]�h �^�b�a�Z�c�g�Z �y�\�e�y�_�l�k�y �i�j�b�h�j�b�l�_�l�g�h�c 
�a�Z�^�Z�q�_�c �i�h �n�h�j�f�b�j�h�\�Z�g�b�x �h�[�e�b�d�Z �d�m�j�h�j�l�g�h�]�h �j�_�]�b�h�g�Z�� �G�_�h�[�o�h�^�b�f�h �h�[�j�Z�l�b�l�v �h�k�h�[�h�_ 
�\�g�b�f�Z�g�b�_ �g�Z �l�Z�d�b�_ �w�e�_�f�_�g�l�u �^�b�a�Z�c�g - �d�h�^�Z�� �d�Z�d�� �f�Z�l�_�j�b�Z�e�u�� �d�h�e�h�j�b�k�l�b�d�Z �h�[�e�b�d�Z �d�m�j�h�j�l�Z 
�b�e�b �d�m�j�h�j�l�g�h�c �a�h�g�u �]�h�j�h�^�Z�� �d�e�x�q�_�\�u�_ �w�e�_�f�_�g�l�u �n�h�j�f�h�h�[�j�Z�a�h�\�Z�g�b�y �b�e�b �^�_�d�h�j�Z�l�b�\�g�u�_ 
�w�e�_�f�_�g�l�u�� �i�e�Z�k�l�b�d�Z�� �k�d�m�e�v�i�l�m�j�u�� �e�_�i�g�b�g�Z�� �]�j�Z�n�b�d�Z�� �:  �l�Z�d�`�_ �m�q�b�l�u�\�Z�l�v �i�e�Z�g�b�j�h�\�h�q�g�u�_ 
�j�_�r�_�g�b�y �b �_�^�b�g�m�x �d�h�g�p�_�i�p�b�x �\�k�_�]�h �]�h�j�h�^�Z�� �[�Z�a�u�� �d�e�Z�k�l�_�j�Z�� �q�l�h�[�u �\�g�h�k�b�l�v �^�h�i�h�e�g�_�g�b�y �b 
�b�a�f�_�g�_�g�b�y �\ �\�b�^�_ �g�h�\�u�o �h�[�t�_�d�l�h�\ ���i�Z�j�d�h�\, �k�d�\�_�j�h�\�� �a�h�g �h�l�^�u�o�Z �b �j�Z�a�\�e�_�q�_�g�b�y�� ) �g�_ �g�Z�j�m�r�Z�y 
�k�e�h�`�b�\�r�_�c�k�y �e�h�]�b�d�b �h�j�]�Z�g�b�a�Z�p�b�b �l�_�j�j�b�l�h�j�b�b��  

�H�^�g�h�c �b�a �h�k�h�[�_�g�g�h�k�l�_�c �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y �j�_�]�b�h�g�Z �D�Z�\�d�Z�a�k�d�b�o �F�b�g�_�j�Z�e�v�g�u�o �<�h�^ �\ 
�l�m�j�b�k�l�b�q�_�k�d�h�f �i�j�h�k�l�j�Z�g�k�l�\�_ �y�\�e�y�_�l�k�y �Z�d�p�_�g�l�b�j�h�\�Z�g�b�_ �g�Z �h�a�^�h�j�h�\�b�l�_�e�v�g�h�f�� �j�_�d�j�_�Z�p�b�h�g�g�h�f 
�l�m�j�b�a�f�_�� �=�h�j�h�^�Z - �d�m�j�h�j�l�u �^�Z�g�g�h�]�h �j�_�]�b�h�g�Z �b�f�_�x�l �a�g�Z�q�b�l�_�e�v�g�m�x �[�Z�a�m �k�Z�g�Z�l�h�j�b�_�\ �b 
�a�Z�\�_�^�_�g�b�c �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y�� �j�Z�^�h�g�h�\�u�_ �\�Z�g�g�u�� �]�j�y�a�_�e�_�q�_�[�g�b�p�u�� �p�_�g�l�j�Z �\�h�k�k�l�Z�g�h�\�e�_�g�b�y 
�k�m�k�l�Z�\�h�\ �b �g�h�j�f�Z�e�b�a�Z�p�b�b �i�b�s�_�\�Z�j�b�l�_�e�v�g�h�c �k�b�k�l�_�f�u �h�j�]�Z�g�b�a�f�Z �q�_�e�h�\�_�d�Z�� �W�l�h �h�k�h�[�_�g�g�h�k�l�v 
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�d�m�j�h�j�l�Z �D�Z�\�d�Z�a�k�d�b�o �F�b�g�_�j�Z�e�v�g�u�o �<�h�^�� �d�m�^�Z �e�x�^�b �k �g�Z�q�Z�e�Z 19 �\�_�d�Z �i�j�b�_�a�`�Z�e�b �k �p�_�e�v�x 
�e�_�q�_�g�b�y �b �i�j�h�n�b�e�Z�d�l�b�d�b�� �H�^�g�Z�d�h�� �m �f�g�h�`�_�k�l�\�Z �^�j�m�]�b�o �j�_�]�b�h�g�h�\ �b �d�m�j�h�j�l�h�\ �k�l�j�Z�g�u �_�k�l�v 
�b�g�u�_ �h�k�h�[�_�g�g�h�k�l�b �b �k�i�_�p�b�Z�e�b�a�Z�p�b�y�� �w�d�k�l�j�_�f�Z�e�v�g�u�c�� �\�h�^�g�u�c �l�m�j�b�a�f �b �^�j�m�]�b�_��  

�>�j�m�]�b�_ �d�m�j�h�j�l�g�u�_ �j�_�]�b�h�g�u , �[�Z�a�u �b�f�_�x�l �k�\�h�c �g�_�i�h�\�l�h�j�b�f�u�c �h�[�j�Z�a�� �I�h�f�b�f�h 
�k�m�s�_�k�l�\�m�x�s�b�o �d�m�j�h�j�l�h�\�� �h�[�e�Z�^�Z�x�s�b�o �[�h�]�Z�l�h�c �b�k�l�h�j�b�_�c�� �g�_�h�[�o�h�^�b�f�h �l�Z�d�`�_ �m�q�b�l�u�\�Z�l�v 
�d�m�j�h�j�l�g�u �[�h�e�_�_ �©�f�h�e�h�^�u�_�ª�� �d�m�j�h�j�l�u �k �h�[�s�_�c �b�k�l�h�j�b�_�c �g�_ 200 - 100 �e�_�l�� �Z 50 - 30, �b �k�h�\�k�_�f 
�m� ̀ �g�h�\�u�_ �d�m�j�h�j�l�u�� �h�k�g�h�\�Z�g�g�u�_ �\ �i�h�k�e�_�^�g�_�_ �^�_�k�y�l�b�e�_�l�b�_�� �<�k�_�f �^�Z�g�g�u�f �d�m�j�h�j�l�Z�f 
�g�_�h�[�o�h�^�b�f�h �n�h�j�f�b�j�h�\�Z�g�b�_ �_�^�b�g�h�c �k�l�b�e�b�k�l�b�d�b �b �j�Z�a�\�b�l�Z�y �l�m�j�b�k�l�b�q�_�k�d�Z�y �b�g�n�j�Z�k�l�j�m�d�l�m�j�Z�� 
�H�^�g�Z�d�h�� �\ �k�e�m�q�Z�_ �k�h�a�^�Z�g�b�y �b �j�Z�a�\�b�l�b�y �g�h�\�u�o �d�m�j�h�j�l�h�\ �^�Z�g�g�Z�y �a�Z�^�Z�q�Z �h�[�e�_�]�q�_�g�Z �l�_�f�� �q�l�h �g�_�l 
�m�`�_ �k�n�h�j�f�b�j�h�\�Z�g�g�h�]�h �b�k�l�h�j�b�q�_�k�d�h�]�h �h�[�e�b�d�Z�� �d�h�l�h�j�u�c �g�Z�d�e�Z�^�u�\�Z�_�l �a�g�Z�q�b�l�_�e�v�g�u�_ �j�Z�f�d�b �g�Z 
�w�k�l�_�l�b�q�_�k�d�h�_ �\�h�k�i�j�b�y�l�b�_ �e�x�[�h�]�h �g�h�\�h�]�h �h�[�t�_�d�l�Z�� �[�m�^�v �l�h �l�m�j�b�k�l�b�q�_�k�d�b�c �d�h�l�l�_�^�`�� �k�i�Z - 
�h�l�_�e�v �b�e�b �i�Z�j�d�h�\�Z�y �a�h�g�Z �h�l�^�u�o�Z �b �m �Z�j�o�b�l�_�d�l�h�j�h�\�� �^�b�a�Z�c�g�_�j�h�\ �k�j�_�^�u �[�h�e�v�r�_ �i�j�h�k�l�j�Z�g�k�l�\�Z 
�^�e�y �l�\�h�j�q�_�k�d�h�]�h �h�k�f�u�k�e�_�g�b�y �g�h�\�h�]�h �h�[�t�_�d�l�Z�� �_�]�h �i�e�Z�g�b�j�h�\�d�b�� �^�h�f�b�g�Z�g�l�u�� �e�h�]�b�d�b 
�h�j�]�Z�g�b�a�Z�p�b�b �b �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y �l�_�j�j�b�l�h�j�b�b�� �h�[�s�_�c �d�h�g�p�_�i�p�b�b �i�j�h�^�\�b�`�_�g�b�y �b 
�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y �g�h�\�h�]�h �d�m�j�h�j�l�Z��  

�< �a�Z�d�e�x�q�_�g�b�b �^�Z�g�g�h�c �k�l�Z�l�v�b �i�h�^�\�_�^�z�f �b�l�h�] �i�j�b�h�j�b�l�_�l�h�\ �j�Z�a�\�b�l�b�y �j�_�d�j�_�Z�p�b�h�g�g�u�o 
�d�m�j�h�j�l�h�\�� �b �l�m�j�b�k�l�b�q�_�k�d�b�o �d�h�f�i�e�_�d�k�h�\ �\ �p�_�e�h�f��  

 
�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�h�c �e�b�l�_�j�Z�l�m�j�u�� 

1. �:�j�o�b�l�_�d�l�m�j�Z 20 �\�_�d�Z . �E�_ �D�h�j�[�x�a�v�_ �:�j�o�b�l�_�d�l�m�j�Z - �K - �F�h�k�d�\�Z�� 2017.  
2. �B�h�^�h �B�� �:���� �I�h�l�Z�_�\ �=�� �:�� �=�j�Z�^�h�k�l�j�h�b�l�_�e�v�k�l�\�h �b �l�_�j�j�b�l�h�j�b�Z�e�v�g�Z�y �i�e�Z�g�b�j�h�\�d�Z�� �N�_�g�b�d�k - 
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3.  �D�Z�l�Z�g�k�d�b�c �:���:�� �M�i�j�Z�\�e�_�g�b�_ �j�Z�a�\�b�l�b�_�f �l�m�j�b�k�l�k�d�h - �j�_�d�j�_�Z�p�b�h�g�g�h�]�h �d�h�f�i�e�_�d�k�Z 
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— �K�I�[���� 2010. — 22 �k�� 
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�G�_�k�l�_�j�h�\�Z �?�� �F�� 
�Z�k�k�b�k�l�_�g�l �d�Z�n�_�^�j�u �:�]�j�h�o�b�f�b�b �b �w�d�h�e�h�]�b�b �b�f�� �i�j�� �?���<�� �:�]�Z�n�h�g�h�\�Z 

�N�=�;�H�M �<�H �©�>�h�g�k�d�h�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �Z�]�j�Z�j�g�u�c �m�g�b�\�_�j�k�b�l�_�l�ª 
�i�� �I�_�j�k�b�Z�g�h�\�k�d�b�c�� �J�N 

�J�Z�r�b� �̂h�\ �J�� �:��  
�k�l�m�^�_�g�l 2 �d�m�j�k�Z  

�N�=�;�H�M �<�H �©�>�h�g�k�d�h�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c �Z�]�j�Z�j�g�u�c �m�g�b�\�_�j�k�b�l�_�l�ª 
�i�� �I�_�j�k�b�Z�g�h�\�k�d�b�c�� �J�N 

 
�W�D�H�E�H�=�B�Q�?�K�D�:�Y �I�J�H�;�E�?�F�: �J�H�K�L�:  

�Q�B�K�E�?�G�G�H�K�L�B �G�:�K�?�E�?�G�B�Y  
 

�:�g�g�h�l�Z�p�b�y�� �< �k�l�Z�l�v�_ �j�Z�k�k�f�h�l�j�_�g�u �i�j�b�q�b�g�u �w�d�h�e�h�]�b�q�_�k�d�b�o �i�j�h�[�e�_�f�� �k�\�y�a�Z�g�g�u�o �k �j�h�k�l�h�f 
�g�Z�k�_�e�_�g�b�y �i�e�Z�g�_�l�u�� �<�e�b�y�g�b�_ �e�x�^�_�c �g�Z �h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m�� 

�D�e�x�q�_�\�u�_ �k�e�h�\�Z�� �q�b�k�e�_�g�g�h�k�l�v �g�Z�k�_�e�_�g�b�y�� �w�d�h�e�h�]�b�y�� �d�Z�l�Z�k�l�j�h�n�Z�� �q�_�e�h�\�_�q�_�k�l�\�h�� 
 
�H�q�_�\�b�^�g�u�f �y�\�e�y�_�l�k�y �l�h �h�[�k�l�h�y�l�_�e�v�k�l�\�h�� �q�l�h �]�e�Z�\�g�u�f�b �i�j�b�q�b�g�Z�f�b �m�k�b�e�b�\�Z�x�s�_�]�h�k�y 

�Z�g�l�j�h�i�h�]�_�g�g�h�]�h �\�h�a�^�_�c�k�l�\�b�y �g�Z �h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m �k�e�m� �̀b�l �j�h�k�l �g�Z�k�_�e�_�g�b�y �b �\�h�a�j�Z�k�l�Z�g�b�_ 
�f�Z�k�r�l�Z�[�h�\ �i�h�l�j�_�[�e�_�g�b�y �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\�� �i�j�h�f�u�r�e�_�g�g�h�]�h �b �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�]�h 
�i�j�h�b�a�\�h�^�k�l�\�Z�� �q�l�h �\�_�^�_�l �d �m�\�_�e�b�q�_�g�b�x �w�g�_�j�]�h�a�Z�l�j�Z�l�� 

�?�k�e�b �\ �i�j�h�r�e�h�f �w�d�h�e�h�]�b�q�_�k�d�Z�y �i�h�e�b�l�b�d�Z �[�u�e�Z �k�d�h�g�p�_�g�l�j�b�j�h�\�Z�g�Z �g�Z �i�j�h�[�e�_�f�_ 
�a�Z�]�j�y�a�g�_�g�b�c�� �\�h�a�g�b�d�Z�x�s�b�o �\ �i�j�h�p�_�k�k�_ �i�j�h�f�u�r�e�_�g�g�h�]�h �i�j�h�b�a�\�h�^�k�l�\�Z�� �l�h �\ �[�m�^�m�s�_�f �[�h�e�_�_ 
�h�k�l�j�h�c �k�l�Z�g�h�\�b�l�k�y �i�j�h�[�e�_�f�Z �h�l�o�h�^�h�\ �b �i�h�k�e�_�^�k�l�\�b�y �g�Z�r�_�c �^�_�y�l�_�e�v�g�h�k�l�b�� �Z �]�e�Z�\�g�h�_ �j�h�k�l�Z 
�g�Z�k�_�e�_�g�b�y �b �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �k�\�y�a�Z�g�g�Z�y �k �w�l�b�f �i�j�h�[�e�_�f�Z �h�]�j�Z�g�b�q�_�g�g�h�k�l�b �j�_�k�m�j�k�h�\�� 

�H�k�g�h�\�h�c �j�Z�a�\�b�l�b�y �k�h�\�j�_�f�_�g�g�h�]�h �f�b�j�Z �y�\�e�y�_�l�k�y �j�h�k�l �i�h�l�j�_�[�e�_�g�b�y �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\ �b 
�\�h�a�j�Z�k�l�Z�x�s�_�_ �Z�g�l�j�h�i�h�]�_�g�g�h�_ �\�h�a�^�_�c�k�l�\�b�_ �g�Z �h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m�� 

�<�h �b�a�[�_� �̀Z�g�b�_ �]�e�h�[�Z�e�v�g�h�c �w�d�h�e�h�]�b�q�_�k�d�h�c �d�Z�l�Z�k�l�j�h�n�u �g�_�h�[�o�h�^�b�f�u �j�Z�^�b�d�Z�e�v�g�u�_ 
�b�a�f�_�g�_�g�b�y �\ �k�l�j�m�d�l�m�j�_ �i�j�h�b�a�\�h�^�k�l�\�Z �b �i�h�l�j�_�[�e�_�g�b�y �b�� �\ �q�Z�k�l�g�h�k�l�b�� - �k�h�d�j�Z�s�_�g�b�_ 
�i�h�l�j�_�[�e�_�g�b�y �j�y�^�Z �d�e�x�q�_�\�u�o �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\ – �b�k�d�h�i�Z�_�f�h�]�h �l�h�i�e�b�\�Z�� �j�m�^�� 
�e�_�k�g�u�o �b �\�h�^�g�u�o �a�Z�i�Z�k�h�\�� 

�< �g�Z�q�Z�e�_ 2019 �]�h�^�Z�� �g�Z�k�_�e�_�g�b�_ �A�_�f�e�b �k�h�k�l�Z�\�e�y�_�l �h�d�h�e�h 7,6 �f�b�e�e�b�Z�j�^�Z �q�_�e�h�\�_�d�� �W�l�h 
�[�h�e�_�_ �k�_�f�b �f�b�e�e�b�Z�j�^�h�\ �r�_�k�l�v�k�h�l �f�b�e�e�b�h�g�h�\ �e�x�^�_�c�� �d�h�l�h�j�u�o �g�m�`�g�h �d�h�j�f�b�l�v�� 
�h�^�_�\�Z�l�v�� �^�_�j�`�Z�l�v �\ �l�_�i�e�_ �b �d�h�f�n�h�j�l�g�u�o �m�k�e�h�\�b�y�o�� �j�Z�a�\�b�\�Z�l�v �b �\�h�k�i�b�l�u�\�Z�l�v�� �;�h�e�_�_ 
7,6 �f�b�e�e�b�Z�j�^�Z �q�_�e�h�\�_�d�� �a�Z�g�y�l�u�o �i�h�l�j�_�[�e�_�g�b�_�f �j�_�k�m�j�k�h�\�� �l�Z�d�`�_ �i�j�h�b�a�\�h�^�y�l �h�]�j�h�f�g�h�_ 
�d�h�e�b�q�_�k�l�\�h �h�l�o�h�^�h�\�� �b �g�Z�r�_ �q�b�k�e�h �i�j�h�^�h�e�`�Z�_�l �j�Z�k�l�b�� �I�h �h�p�_�g�d�Z�f �H�H�G�� �d 2050 �]�h�^�m 
�g�Z�k�_�e�_�g�b�_ �f�b�j�Z �^�h�k�l�b�]�g�_�l 9,8 �f�b�e�e�b�Z�j�^�Z �q�_�e�h�\�_�d�� 

�G�Z �i�j�h�l�y�`�_�g�b�b �[�h�e�v�r�_�c �q�Z�k�l�b �g�Z�r�_�]�h �k�m�s�_�k�l�\�h�\�Z�g�b�y�� �q�_�e�h�\�_�q�_�k�d�h�_ �g�Z�k�_�e�_�g�b�_ 
�j�h�k�e�h �h�q�_�g�v �f�_�^�e�_�g�g�h�� �G�Z�k �k�^�_�j�`�b�\�Z�e�b �[�h�e�_�a�g�b�� �d�h�e�_�[�Z�g�b�y �d�e�b�f�Z�l�Z �b �^�j�m�]�b�_ 
�k�h�p�b�Z�e�v�g�u�_ �n�Z�d�l�h�j�u. �G�Z�f �i�h�g�Z�^�h�[�b�e�h�k�v �f�g�h�]�h �\�j�_�f�_�g�b�� �q�l�h�[�u �^�h�k�l�b�q�v 
�q�b�k�e�_�g�g�h�k�l�b �\ 1 �f�b�e�e�b�Z�j�^ �q�_�e�h�\�_�d �d 1804 �]�h�^�m�� �K �l�_�o �i�h�j �i�h�k�l�h�y�g�g�h�_ �m�e�m�q�r�_�g�b�_ 
�i�b�l�Z�g�b�y�� �f�_�^�b�p�b�g�u �b �l�_�o�g�h�e�h�]�b�c �i�j�b�\�_�e�h �d �j�_�d�h�j�^�g�h �[�u�k�l�j�h�f�m �j�h�k�l�m �g�Z�k�_�e�_�g�b�y 
�i�e�Z�g�_�l�u [1]. 

�F�g�h�]�b�_ �e�x�^�b �[�_�k�i�h�d�h�y�l�k�y�� �q�l�h �g�_�d�h�g�l�j�h�e�b�j�m�_�f�u�c �j�h�k�l �g�Z�k�_�e�_�g�b�y �\ �d�h�g�_�q�g�h�f 
�b�l�h�]�_ �i�j�b�\�_�^�_�l �d �w�d�h�e�h�]�b�q�_�k�d�h�c �d�Z�l�Z�k�l�j�h�n�_�� �W�l�h �i�h�g�y�l�g�u�c �k�l�j�Z�o�� �^�Z�`�_ 
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�i�h�\�_�j�o�g�h�k�l�g�u�c �\�a�]�e�y�^ �i�h�d�Z�a�u�\�Z�_�l�� �q�l�h �i�h �f�_�j�_ �j�h�k�l�Z �g�Z�k�_�e�_�g�b�y �a�^�h�j�h�\�v�_ �g�Z�r�_�c 
�h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �m�o�m�^�r�Z�e�h�k�v�� �<�h�a�^�_�c�k�l�\�b�_ �k�l�h�e�v�d�b�o �e�x�^�_�c �g�Z �i�e�Z�g�_�l�m �i�j�b�\�_�e�h �d 
�l�h�f�m�� �q�l�h �m�q�_�g�u�_ �k�h�a�^�Z�e�b �g�h�\�u�c �g�_�n�h�j�f�Z�e�v�g�u�c �l�_�j�f�b�g �^�e�y �h�i�b�k�Z�g�b�y �g�Z�r�_�]�h 
�\�j�_�f�_�g�b — �w�i�h�o�Z �Z�g�l�j�h�i�h�p�_�g�Z�� �< �h�l�e�b�q�b�_ �h�l �i�j�_�^�u�^�m�s�b�o �]�_�h�e�h�]�b�q�_�k�d�b�o �w�i�h�o�� �]�^�_ 
�j�Z�a�e�b�q�g�u�_ �]�_�h�e�h�]�b�q�_�k�d�b�_ �b �d�e�b�f�Z�l�b�q�_�k�d�b�_ �i�j�h�p�_�k�k�u �h�i�j�_�^�_�e�y�e�b �\�j�_�f�_�g�g�u�_ 
�i�_�j�b�h�^�u�� �i�j�_�^�e�Z�]�Z�_�f�u�c �Z�g�l�j�h�i�h�p�_�g�h�\�u�c �i�_�j�b�h�^ �g�Z�a�\�Z�g �\ �q�_�k�l�v �^�h�f�b�g�b�j�m�x�s�_�]�h 
�\�e�b�y�g�b�y �e�x�^�_�c �b �b�o �^�_�y�l�_�e�v�g�h�k�l�b �g�Z �h�d�j�m�`�Z�x�s�m�x �k�j�_�^�m�� �I�h �k�m�l�b�� �e�x�^�b �y�\�e�y�x�l�k�y 
�g�h�\�h�c �]�e�h�[�Z�e�v�g�h�c �]�_�h�n�b�a�b�q�_�k�d�h�c �k�b�e�h�c�� 

�G�_�m�^�b�\�b�l�_�e�v�g�h�� �q�l�h �i�h �f�_�j�_ �l�h�]�h�� �d�Z�d �g�Z�k�_�e�_�g�b�_ �f�b�j�Z �i�j�h�^�h�e�`�Z�_�l �j�Z�k�l�b�� 
�k�l�Z�g�h�\�b�l�k�y �h�q�_�\�b�^�g�u�f �\�h�a�f�h�`�g�h�k�l�v �b�k�l�h�s�_�g�b�y �\�Z�`�g�_�c�r�b�o �]�e�h�[�Z�e�v�g�u�o �j�_�k�m�j�k�h�\�� 
�l�Z�d�b�o �d�Z�d �i�b�l�v�_�\�Z�y �\�h�^�Z�� �i�e�h�^�h�j�h�^�g�u�_ �a�_�f�e�b�� �e�_�k�Z �b �`�b�\�h�l�g�Z�y �n�Z�m�g�Z�� �<�Z�f �g�_ �g�m�`�g�h 
�[�u�l�v �f�Z�l�_�f�Z�l�b�d�h�f�� �q�l�h�[�u �i�h�g�y�l�v�� �q�l�h �\ �p�_�e�h�f �[�h�e�v�r�_ �e�x�^�_�c �b�k�i�h�e�v�a�m�x�l �[�h�e�v�r�_ 
�j�_�k�m�j�k�h�\ �b �k�h�a�^�Z�x�l �[�h�e�v�r�_ �h�l�o�h�^�h�\�� 

�G�_�k�f�h�l�j�y �g�Z �y�\�g�h �\�b�^�b�f�u�c �^�_�n�b�p�b�l �j�_�k�m�j�k�h�\�� �q�_�e�h�\�_�q�_�k�l�\�h �b�k�i�h�e�v�a�m�_�l �b�o �\�k�_ �\ 
�[�h�e�v�r�b�o �d�h�e�b�q�_�k�l�\�Z�o �b �\�k�_ �m�k�d�h�j�y�x�s�b�f�b�k�y �l�_�f�i�Z�f�b�� �D�Z�d �k�e�_�^�m�_�l �b�a �Z�g�Z�e�b�a�Z 
�]�e�h�[�Z�e�v�g�u�o �i�_�j�k�i�_�d�l�b�\ �f�b�j�h�\�h�c �w�g�_�j�]�_�l�b�d�b�� �g�Z�k�_�e�_�g�b�_ �A�_�f�e�b �d 2020 �]�� �m�\�_�e�b�q�b�l�k�y - 
�^�h 7,8 �f�e�j�^�� �< �k�e�m�q�Z�_�� �_�k�e�b �l�_�f�i�u �w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�h�k�l�Z �a�Z �w�l�h�l �i�_�j�b�h�^ �[�m�^�m�l 
�k�h�k�l�Z�\�e�y�l�v 2,4 - 3,2 % , �l�h �i�h�l�j�_�[�e�_�g�b�_ �w�g�_�j�]�b�b �b �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\ �\ �f�b�j�_ �f�h�`�_�l 
�\�h�a�j�Z�k�l�b �g�Z 50 - 70 % . �>�e�y �k�h�o�j�Z�g�_�g�b�y �l�_�f�i�h�\ �w�d�h�g�h�f�b�q�_�k�d�h�]�h �j�h�k�l�Z �g�Z �m�d�Z�a�Z�g�g�h�f 
�m�j�h�\�g�_ �i�h�l�j�_�[�m�_�l�k�y �m�\�_�e�b�q�_�g�b�_ �f�b�j�h�\�h�c �^�h�[�u�q�b �m�]�e�y �k 2,1 �^�h 3 - 4, �Z �g�_�n�l�b �k 2,5 �^�h 
3,2 - 3,5 �f�e�j�^�� �l / �]�h� ̂[2]. 

�W�g�_�j�]�_�l�b�q�_�k�d�b�_ �f�h�s�g�h�k�l�b �\ �f�b�j�_ �m�^�\�Z�b�\�Z�x�l�k�y �k�_�c�q�Z�k �d�Z�`�^�u�_ 12 �e�_�l�� �h�[�t�_�f 
�i�j�h�f�u�r�e�_�g�g�h�c �i�j�h�^�m�d�p�b�b - �d�Z�`�^�u�_ 15 �e�_�l�� �I�e�h�s�Z�^�v �g�h�\�u�o �a�_�f�_�e�v�� �\�h�\�e�_�d�Z�_�f�u�o �\ 
�k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�c �h�[�h�j�h�l�� �_�`�_�]�h�^�g�h �\�h�a�j�Z�k�l�Z�_�l �g�Z 3,9 �f�e�g�� �]�Z�� �g�h �h�^�g�h�\�j�_�f�_�g�g�h 
�l�_�j�y�_�l�k�y �\ �j�_�a�m�e�v�l�Z�l�_ �w�j�h�a�b�b 6 �f�e�g�� �]�Z�� �A�Z�i�Z�k �i�j�b�]�h�^�g�u�o �^�e�y �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�]�h 
�b�k�i�h�e�v�a�h�\�Z�g�b�y �a�_�f�_�e�v�� �k�h�k�l�Z�\�e�y�x�s�b�c 2,5 �f�e�j�^�� �]�Z�� �k�h�d�j�Z�s�Z�_�l�k�y �k�h �k�d�h�j�h�k�l�v�x 6 - 7 
�f�e�g�� �]�Z / �]�h�^�� �H�k�l�Z�x�s�b�_�k�y �\ �j�_�a�_�j�\�_ �a�_�f�e�b �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �g�b�a�d�b�f �i�e�h�^�h�j�h�^�b�_�f�� 
�l�j�_�[�m�x�l �a�g�Z�q�b�l�_�e�v�g�u�o �a�Z�l�j�Z�l �g�Z �_�]�h �i�h�\�u�r�_�g�b�_�� 

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �q�_�e�h�\�_�q�_�k�l�\�h �k�e�b�r�d�h�f �w�d�k�l�_�g�k�b�\�g�h �w�d�k�i�e�m�Z�l�b�j�m�_�l �i�j�b�j�h�^�g�u�_ 
�[�h�]�Z�l�k�l�\�Z�� �G�h �i�j�b �w�l�h�f �j�Z�a�\�b�l�u�_ �k�l�j�Z�g�u �k �q�b�k�e�_�g�g�h�k�l�v�x �g�Z�k�_�e�_�g�b�y �g�_�f�g�h�]�b�f �[�h�e�_�_ 
1 �f�e�j�^�� �q�_�e�h�\�_�d �b�k�i�h�e�v�a�m�x�l �^�h 85 % �\�k�_�o �i�h�e�m�q�Z�_�f�u�o �\ �f�b�j�_ �^�h�o�h�^�h�\�� �I�j�h�[�e�_�f�Z 
�j�h�k�l�Z �g�Z�k�_�e�_�g�b�y �b �b�k�q�_�j�i�Z�g�b�y �j�_�k�m�j�k�h�\ �k�l�h�b�l �h�q�_�g�v �h�k�l�j�h�� �b �i�j�h�k�l�h �g�_�h�[�o�h�^�b�f�h 
�\�_�k�l�b �d�Z�d�b�_ - �e�b�[�h �f�_�j�u �j�_�]�m�e�b�j�h�\�Z�g�b�y �i�h�l�j�_�[�e�_�g�b�y �i�j�b�j�h�^�g�u�o �j�_�k�m�j�k�h�\�� �b�g�Z�q�_ 
�q�_�e�h�\�_�q�_�k�l�\�h �i�h�k�l�b�]�g�_�l �g�_�a�Z�\�b�^�g�Z�y �m�q�_�k�l�v�� 
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