
�,�6�6�1��������������������



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
_______________________________________________________________________________________________________________________________________________________________________________________________ 

2 
 

 

  



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
________________________________________________________________________________________________________________________________________________________________________________________________ 

3 
 

 

 
 

 
  

�=�e�Z�\�g�u�c���j�_�^�Z�d�l�h�j 
�:�g�^�j�_�_�\���G�b�d�h�e�Z�c���J�m�n�_�_�\�b�q���± �^���l���g�������q�e�_�g-�d�h�j�j�����J�:�G�����g�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v�� 

�<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 
 

�A�Z�f�_�k�l�b�l�_�e�v���]�e�Z�\�g�h�]�h���j�_�^�Z�d�l�h�j�Z 
�E�m�d�b�g���G�b�d�h�e�Z�c���>�f�b�l�j�b�_�\�b�q���± �^���l���g�������a�Z�f�_�k�l�b�l�_�e�v���^�b�j�_�d�l�h�j�Z���i�h���g�Z�m�q�g�h�c���j�Z�[�h�l�_��

�<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 
 

�H�l�\�_�l�k�l�\�_�g�g�u�c���k�_�d�j�_�l�Z�j�v 
�J�h�^�b�h�g�h�\�Z���:�g�Z�k�l�Z�k�b�y���<�Z�e�_�j�v�_�\�g�Z �± �h�l�\�_�l�k�l�\�_�g�g�u�c���k�_�d�j�_�l�Z�j�v�����m�q�_�g�u�c���k�_�d�j�_�l�Z�j�v��

�<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�J�_�^�Z�d�p�b�h�g�g�Z�y���d�h�e�e�_�]�b�y 
�@�_�\�h�j�Z���K�_�j�]�_�c��
�<�Z�e�_�g�l�b�g�h�\�b�q 

�^���k��-�o���g�������i�j�h�n�_�k�k�h�j���J�:�G�����^�b�j�_�d�l�h�j���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�;�u�a�h�\���<�Z�k�b�e�b�c��
�:�j�d�Z�^�v�_�\�b�q 

�d���k��-�o���g�������^�b�j�_�d�l�h�j���<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�J�Z�^�b�g �H�e�_�]���B�]�h�j�_�\�b�q �d���k��-�o���g�������i�j�_�a�b�^�_�g�l���:�k�k�h�p�b�Z�p�b�b���©�K�h�x�a�d�j�Z�o�f�Z�e�ª 
�H�\�_�k���?�e�_�g�Z��
�<�Z�k�b�e�v�_�\�g�Z 

�^���k��-�o���g�������a�Z�f�_�k�l�b�l�_�e�v���^�b�j�_�d�l�h�j�Z���i�h���g�Z�m�q�g�h�c���j�Z�[�h�l�_�����a�Z�\�_�^�m�x�s�b�c���h�l�^�_�e�h�f���f�_�j�b�k�l�_�f�g�h-
�l�d�Z�g�_�\�u�o���l�_�o�g�h�e�h�]�b�c���b���;�A�K�D���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�:�j�r�b�g �D�h�g�k�l�Z�g�l�b�g��
�<�Z�e�_�j�v�_�\�b�q 

�d���n���g�������m�q�_�g�u�c���k�_�d�j�_�l�Z�j�v���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�:�d�k�_�g�h�\�Z �E�Z�j�b�k�Z��
�F�b�o�Z�c�e�h�\�g�Z 

�^���l���g�������i�j�h�n�_�k�k�h�j�����Z�d�Z�^�_�f�b�d���J�:�G�����j�m�d�h�\�h�^�b�l�_�e�v���g�Z�m�q�g�h�]�h���g�Z�i�j�Z�\�e�_�g�b�y 
�N�=�;�G�M���©�N�G�P���i�b�s�_�\�u�o���k�b�k�l�_�f���b�f�����<���F�����=�h�j�[�Z�l�h�\�Z�ª���J�:�G 

�K�h�e�h�\�v�_�\�Z �K�\�_�l�e�Z�g�Z��
�X�j�v�_�\�g�Z 

�d���l���g�������a�Z�f�_�k�l�b�l�_�e�v���]�_�g�_�j�Z�e�v�g�h�]�h���^�b�j�_�d�l�h�j�Z���H�H�H���©�G�V�X�;�B�H�ª 

�=�h�e�v�^�r�l�_�c�g 
�<�e�Z�^�b�f�b�j���=�_�h�j�]�b�_�\�b�q 

�d���l���g�������a�Z�\�_�^�m�x�s�b�c���h�l�^�_�e�h�f���]�e�m�[�h�d�h�c���i�_�j�_�j�Z�[�h�l�d�b���d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���k�u�j�v�y 
�<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�D�h�e�i�Z�d�h�\�Z �<�Z�e�_�g�l�b�g�Z��
�<�Z�k�b�e�v�_�\�g�Z 

�^���l���g�������i�j�h�n�_�k�k�h�j�����]�e���g���k�������a�Z�\�_�^�m�x�s�b�c���h�l�^�_�e�h�f���[�b�h�l�_�o�g�h�e�h�]�b�b���d�h�f�i�e�_�d�k�g�h�c���i�_�j�_�j�Z�[�h�l�d�b��
�d�j�Z�o�f�Z�e�k�h�^�_�j� �̀Z�s�_�]�h���k�u�j�v�y���<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�O�\�h�j�h�\�Z �E�x�^�f�b�e�Z��
�K�l�_�i�Z�g�h�\�g�Z 

�^���l���g�������]�e���g���k�������a�Z�\�_�^�m�x�s�b�c���e�Z�[�h�j�Z�l�h�j�b�_�c���l�_�o�g�h�e�h�]�b�b���]�e�x�d�h�a�u���b���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���]�e�x�d�h�a�g�u�o��
�i�j�h�^�m�d�l�h�\���<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�E�h�\�d�b�k �A�_�g�h�g��
�<�Z�e�_�g�l�b�g�h�\�b�q 

�]�e���g���k�������Z�d�Z�^�_�f�b�d���G�:�G���;�_�e�Z�j�m�k�b�����i�j�h�n�_�k�k�h�j���J�M�I���©�G�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�b�c���p�_�g�l�j��
�G�Z�p�b�h�g�Z�e�v�g�h�c���Z�d�Z�^�_�f�b�b���;�_�e�Z�j�m�k�b���i�h���i�j�h�^�h�\�h�e�v�k�l�\�b�x�ª 

�E�b�l�\�y�d �<�e�Z�^�b�f�b�j��
�<�e�Z�^�b�f�b�j�h�\�b�q 

�^���l���g�������d���o���g�������^�h�p�_�g�l�����\�_�^�m�s�b�c���g�Z�m�q�g�u�c���k�h�l�j�m�^�g�b�d 
�<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�J�b�f�Z�j�_�\�Z �E�x�[�h�\�v��
�<�y�q�_�k�e�Z�\�h�\�g�Z 

�^���l���g�������i�j�h�n�_�k�k�h�j�����Z�d�Z�^�����J�:�G�����]�e���g���k�� �<�G�B�B �i�b�s�_�\�h�c���[�b�h�l�_�o�g�h�e�h�]�b�b���± �n�b�e�b�Z�e���N�=�;�M�G�� 
�©�N�B�P���i�b�l�Z�g�b�y�����[�b�h�l�_�o�g�h�e�h�]�b�b���b���[�_�a�h�i�Z�k�g�h�k�l�b���i�b�s�b�ª 

�L�m�`�b�e�d�b�g �<�y�q�_�k�e�Z�\��
�B�\�Z�g�h�\�b�q 

�^���l���g�������q�e�_�g-�d�h�j�j�����J�:�G�����i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���©�D�h�g�^�b�l�_�j�k�d�b�_�����k�Z�o�Z�j�b�k�l�u�_�����k�m�[�l�j�h�i�b�q�_�k�d�b�_����
�i�b�s�_�\�d�m�k�h�\�u�_���l�_�o�g�h�e�h�]�b�b�ª���J�h�k�k�b�c�k�d�b�c���[�b�h�l�_�o�g�h�e�h�]�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l 

�K�e�Z�\�y�g�k�d�b�c �:�g�Z�l�h�e�b�c��
�:�g�Z�l�h�e�v�_�\�b�q 

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

�b���m�i�j�Z�\�e�_�g�b�y���b�f�����D���=�����J�Z�a�m�f�h�\�k�d�h�]�h 
�F�_�e�_�r�d�b�g�Z �?�e�_�g�Z��
�I�Z�\�e�h�\�g�Z 

�^���l���g�������k�l�����g�Z�m�q�g�u�c���k�h�l�j�m�^�g�b�d�����^�b�j�_�d�l�h�j���<�G�B�B���a�_�j�g�Z���b���i�j�h�^�m�d�l�h�\���_�]�h���i�_�j�_�j�Z�[�h�l�d�b���± 
�n�b�e�b�Z�e���N�=�;�G�M���©�N�G�P���i�b�s�_�\�u�o���k�b�k�l�_�f���b�f�����<���F�����=�h�j�[�Z�l�h�\�Z�ª���J�:�G 

�K�l�Z�j�h�\�h�c�l�h�\ �<�b�d�l�h�j��
�B�\�Z�g�h�\�b�q 

�^���l���g�������i�j�h�n�_�k�k�h�j�����a�Z�\�_�^�m�x�s�b�c���h�l�^�_�e�h�f���l�_�o�g�h�e�h�]�b�b���b���b�g�g�h�\�Z�p�b�h�g�g�u�o���i�j�h�_�d�l�h�\ 
�N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�=�m�e�x�d �G�b�d�h�e�Z�c��
�=�j�b�]�h�j�v�_�\�b�q 

�^���l���g�������a�Z�k�e�m�`�_�g�g�u�c���^�_�y�l�_�e�v���g�Z�m�d�b���J�N�����<�G�B�B�D���± �n�b�e�b�Z�e���N�=�;�G�M�� 
�©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

�K�Z�\�_�g�d�h�\�Z �L�Z�l�v�y�g�Z��
�<�Z�e�_�g�l�b�g�h�\�g�Z 

�^���l���g�������i�j�h�n�_�k�k�h�j�����^�b�j�_�d�l�h�j���G�B�B���d�Z�q�_�k�l�\�Z�����[�_�a�h�i�Z�k�g�h�k�l�b���b���l�_�o�g�h�e�h�]�b�b���k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o��
�i�b�s�_�\�u�o���i�j�h�^�m�d�l�h�\���J�W�M���b�f�����=���<�����I�e�_�o�Z�g�h�\�Z�����I�j�_�a�b�^�_�g�l���K�h�x�a�Z�� 

�i�j�h�b�a�\�h�^�b�l�_�e�_�c���i�b�s�_�\�u�o���b�g�]�j�_�^�b�_�g�l�h�\ 
�O�Z�j�q�_�g�d�h �I�_�l�j��
�G�b�d�h�e�Z�_�\�b�q 

�^���[���g�������Z�d�Z�^�_�f�b�d���J�:�G�����g�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v���N�=�;�G�M  
�<�G�B�B���k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�c���[�b�h�l�_�o�g�h�e�h�]�b�b 

�K�_�j�_�]�b�g �K�_�j�]�_�c��
�G�b�d�h�e�Z�_�\�b�q 

�^���w���g�������i�j�h�n�_�k�k�h�j�����k�h�\�_�l�g�b�d���]�_�g�_�j�Z�e�v�g�h�]�h���^�b�j�_�d�l�h�j�Z 
�<�G�B�B���j�u�[�g�h�]�h���o�h�a�y�c�k�l�\�Z���b���h�d�_�Z�g�h�]�j�Z�n�b�b�����P�_�g�l�j�Z�e�v�g�u�c���Z�i�i�Z�j�Z�l���N�=�;�G�M���©�<�G�B�J�H�ª 

�I�Z�g�n�b�e�h�\ �<�b�d�l�h�j��
�:�e�_�d�k�Z�g�^�j�h�\�b�q 

�^���l���g�������Z�d�Z�^�_�f�b�d���J�:�G�����i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���i�j�h�p�_�k�k�h�\���b���Z�i�i�Z�j�Z�l�h�\���i�_�j�_�j�Z�[�Z�l�u�\�Z�x�s�b�o��
�i�j�h�b�a�\�h�^�k�l�\���J�=�:�M-�F�K�O�:���b�f�����D���:�����L�b�f�b�j�y�a�_�\�Z 

�K�b�^�h�j�_�g�d�h �X�j�b�c��
�B�e�v�b�q 

�^���l���g�������i�j�h�n�����F�h�k�d�h�\�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l���l�_�o�g�h�e�h�]�b�c���b���m�i�j�Z�\�e�_�g�b�y�� 
�b�f�����D���=�����J�Z�a�m�f�h�\�k�d�h�]�h�����:�H���©�L�h�j�]�h�\�u�c���^�h�f���©�;�b�h�k�g�Z�[�k�[�u�l�ª 

�F�m�k�e�b�f�h�\ �G�m�j�`�Z�g��
�@�m�f�Z�j�l�h�\�b�q 

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

 



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
_______________________________________________________________________________________________________________________________________________________________________________________________ 

4 
 

 

 

  



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
________________________________________________________________________________________________________________________________________________________________________________________________ 

5 
 

 
  



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
_______________________________________________________________________________________________________________________________________________________________________________________________ 

6 
 

 
� �•�“�”�Ÿ�•�•�œ�—�” 

 

 
 
 

�M�\�Z�`�Z�_�f�u�_���q�b�l�Z�l�_�e�b�� 
 

�<�l�h�j�h�c�� �g�h�f�_�j�� �@�m�j�g�Z�e�Z�� �i�h�k�\�y�s�_�g�� �h�k�g�h�\�g�h�f�m�� �k�h�[�u�l�b�x��
�]�h� �̂Z���± �q�_�k�l�\�h�\�Z�g�b�_�� �<�G�B�B�� �d�j�Z�o�f�Z�e�Z�� �b�� �i�_�j�_�j�Z�[�h�l�d�b��
�d�j�Z�o�f�Z�e�k�h�^�_�j� �̀Z�s�_�]�h�� �k�u�j�v�y�� �\�� �k�\�y�a�b�� �k�� ����-�e�_�l�b�f�� �X�[�b�e�_�_�f�� �_�]�h��
�h�k�g�h�\�Z�g�b�y���� �H�k�g�h�\�g�u�_�� �Z�k�i�_�d�l�u�� �g�Z�m�q�g�h-�i�j�h�b�a�\�h� �̂k�l�\�_�g�g�h�c��
� �̂_�y�l�_�e�v�g�h�k�l�b�� �B�g�k�l�b�l�m�l�Z�� �b�� �b�o�� �h�p�_�g�d�Z�� � �̂Z�g�u�� �\�� � �̂h�d�e�Z�^�Z�o�� �b��
�i�h�a� �̂j�Z�\�e�_�g�b�y�o���\���i�_�j�_� �̂h�\�h�c���k�l�Z�l�v�_��� �̀m�j�g�Z�e�Z���� 

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

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

 
�I�h�a�^�j�Z�\�e�y�_�f�� �k�� �G�h�\�u�f�� �]�h�^�h�f�� �b��

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

 

�[�•�€�‡�•�•�~���b�ƒ�Œ�…�Ž�x�„���d�Š�‘�•�•�~�ƒ�“ 

  

  

�>�Z�g�b�e�b�g�Z �H���:�� 
�;�u�d�h�\�Z���K���L�� 

�B�l�h�]�b���[�h�e�v�r�h�]�h���i�m�l�b�« �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«  
 

7 

�;�u�a�h�\���<���:������ 
�J�Z�^�b�g���H���B�� 

�K�h�k�l�h�y�g�b�_���b���i�_�j�k�i�_�d�l�b�\�u���j�Z�a�\�b�l�b�y���i�j�h�b�a�\�h�^�k�l�\�Z���i�h���]�e�m�[�h�d�h�c��
�i�_�j�_�j�Z�[�h�l�d�_���a�_�j�g�Z���b���d�Z�j�l�h�n�_�e�y�«�«�«�«�«�«�«�«�«�« ..�«�«�«����  
 

 
13 

�K�b�^�h�j�_�g�d�h���X���B�� �K�l�j�Z�l�_�]�b�q�_�k�d�b�_���g�Z�i�j�Z�\�e�_�g�b�y���j�Z�a�\�b�l�b�y���i�b�s�_�\�h�c���h�l�j�Z�k�e�b���\���;�;�,��
�\�_�d�_�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�« �«�«�������«������ 
 

 
19 

�I�_�l�x�r�_�\ �G���G��, 
�A�Z�c�q�_�g�d�h �>���:�� 

�J�Z�a�j�Z�[�h�l�d�b���J�M�I���©�G�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�b�c���p�_�g�l�j���g�Z�p�b�h�g�Z�e�v�g�h�c��
�Z�d�Z�^�_�f�b�b���g�Z�m�d���;�_�e�Z�j�m�k�b���i�h���i�j�h�^�h�\�h�e�v�k�l�\�b�x�ª���^�e�y���d�j�Z�o�f�Z�e�v�g�h�c��
�h�l�j�Z�k�e�b���J�_�k�i�m�[�e�b�d�b���;�_�e�Z�j�m�k�v�«�«�«�«�«�«�«�«�«�«�«�«�«�«����  
 

 
 

27 

�K�Z�\�_�g�d�h�\�Z���L���<�� �H���j�h�e�b���d�j�Z�o�f�Z�e�Z���b���_�]�h���i�j�h�b�a�\�h�^�g�u�o���\���j�Z�a�\�b�l�b�b���i�j�h�b�a�\�h�^�k�l�\�Z��
�h�l�_�q�_�k�l�\�_�g�g�u�o���i�b�s�_�\�u�o���b�g�]�j�_�^�b�_�g�l�h�\�«�«�«�«�« ...�«�«�«�«�«  
 

 
32 

�;�u�d�h�\�Z���K���L������
�D�Z�e�b�g�b�g�Z���L���=�� 

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

 
37 

�K�h�e�h�f�b�g�Z���E���K������
�K�h�e�h�f�b�g���>���:�� 

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

 
40 

�K�h�e�h�f�b�g���>���:������
�<�Z�k�b�e�v�_�\���B���X������

�M�k�Z�q�_�\���B���K�� 

�I�_�q�Z�l�v���g�Z���i�e�_�g�d�Z�o���b�a���[�b�h�j�Z�a�e�Z�]�Z�_�f�u�o���f�Z�l�_�j�b�Z�e�h�\�« �« �«�«�«������ 49 

 



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
________________________________________________________________________________________________________________________________________________________________________________________________ 

7 
 

 

�B�l�h�]�b���[�h�e�v�r�h�]�h���i�m�l�b 

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

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

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

�i�j�h�f�u�r�e�_�g�g�h�k�l�b�� 
�<�l�h�j�h�c�� �g�h�f�_�j��

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

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

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

�X�[�b�e�_�c�g�h�_�� �a�Z�k�_�^�Z�g�b�_�� �g�Z�q�Z�e�h�k�v�� �k�� �i�j�b�\�_�l�k�l�\�_�g�g�u�o��
�k�e�h�\���^�b�j�_�d�l�h�j�Z �B�g�k�l�b�l�m�l�Z���� �d���k��-�o���g���� �<�Z�k�b�e�b�y �:�j�d�Z�^�v�_�\�b�q�Z 
�;�u�a�h�\�Z���� �d�h�l�h�j�u�c�� �j�Z�k�k�d�Z�a�Z�e�� �h�[�� �b�k�l�h�j�b�b�� �B�g�k�l�b�l�m�l�Z �b��
�h�k�g�h�\�g�u�o���w�l�Z�i�Z�o �_�]�h���j�Z�a�\�b�l�b�y�� 

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

�>�b�j�_�d�l�h�j�� �N�=�;�G�M��
�©�N�B�P�� �d�Z�j�l�h�n�_�e�y�� �b�f�_�g�b�� �:���=����
�E�h�j�o�Z�ª���� �^���k��-�o���g���� �i�j�h�n�_�k�k�h�j��

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

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

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

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

�m�g�b�\�_�j�k�b�l�_�l�Z�� �b�f�_�g�b�� �=���<���� �I�e�_�o�Z�g�h�\�Z���� �^-�j���w���g������ �i�j�h�n�_�k�k�h�j��
�B�\�Z�g�h�\�Z�� �<�Z�e�_�g�l�b�g�Z�� �G�b�d�h�e�Z�_�\�g�Z�� �h�l�f�_�l�b�e�Z�� �h�k�h�[�h�_�� �a�g�Z�q�_�g�b�_��
�B�g�k�l�b�l�m�l�Z���\���j�Z�a�\�b�l�b�b���g�Z�m�d�b���b���h�[�j�Z�a�h�\�Z�g�b�y�����i�h�^�q�_�j�d�g�m�\���j�h�e�v��
�d�Z�n�_�^�j�u�� �b�g�g�h�\�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �i�j�h�^�m�d�l�h�\�� �b�a��
�j�Z�k�l�b�l�_�e�v�g�h�]�h�� �k�u�j�v�y���\�� �F�h�k�d�h�\�k�d�h�f�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�f��
�m�g�b�\�_�j�k�b�l�_�l�_�� �l�_�o�g�h�e�h�]�b�b�� �b�� �m�i�j�Z�\�e�_�g�b�y �b�f�_�g�b  
�D���=�����J�Z�a�m�f�h�\�k�d�h�]�h�����d�h�l�h�j�h�c���j�m�d�h�\�h�^�b�l���G���>�����E�m�d�b�g���� 

�A�Z�f�_�k�l�b�l�_�e�v���^�b�j�_�d�l�h�j�Z���i�h���g�Z�m�q�g�h�c���j�Z�[�h�l�_���<�G�B�B 
�i�b�s�_�\�h�c���[�b�h�l�_�o�g�h�e�h�]�b�b�� � -̂�j���[���g�������i�j�h�n�_�k�k�h�j���J�:�G �K�_�j�[�Z��
�?�e�_�g�Z �F�b�o�Z�c�e�h�\�g�Z���b���Z�d�Z�^�_�f�b�d���J�:�G��� -̂�j���l���g�������i�j�h�n�_�k�k�h�j����
�J�b�f�Z�j�_�\�Z���E�x�[�h�\�v�� �<�y�q�_�k�e�Z�\�h�\�g�Z �l�_�i�e�h�� �i�h�a�^�j�Z�\�b�e�b��
�k�h�l�j�m�^�g�b�d�h�\���<�G�B�B�D �k���x�[�b�e�_�_�f �b���i�h�`�_�e�Z�e�b���^�Z�e�v�g�_�c�r�b�o��
�m�k�i�_�o�h�\���\���g�Z�m�q�g�h�c���b���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���� 

�:�d�Z�^�_�f�b�d�� �J�:�G���� �-̂�j���w���g�����D�h�k�h�\�Z�g�� �:�g�Z�l�h�e�b�c��
�I�Z�\�e�h�\�b�q�� �i�h�a�^�j�Z�\�b�e���\�k�_�o�� �k�h�l�j�m�^�g�b�d�h�\�� �<�G�B�B�D���k��
�x�[�b�e�_�_�f���h�l�� �b�f�_�g�b�� �=�h�k�G�B�B �o�e�_�[�h�i�_�d�Z�j�g�h�c��
�i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �b�� �\�u�j�Z�a�b�e�� �[�e�Z�]�h�^�Z�j�g�h�k�l�v�� �a�Z��
�k�h�\�f�_�k�l�g�h�_���l�\�h�j�q�_�k�d�h�_���k�h�l�j�m�^�g�b�q�_�k�l�\�h���� 

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

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

�<�u�k�l�m�i�b�e�b���� 
 

 

�:�G�>�J�?�?�< 
�G�b�d�h�e�Z�c���J�m�n�_�_�\�b�q 

 

�q�e��-�d�h�j�j�����J�:�G�����^���l���g�������g�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v���<�G�B�B�D 
 

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

 

�=�H�E�V�>�R�L�?�C�G 
�<�e�Z�^�b�f�b�j���=�_�h�j�]�b�_�\�b�q 

 

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

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

 

�Q�?�J�G�M�O�: 
�B�j�b�g�Z���F�b�o�Z�c�e�h�\�g�Z 

 

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

�f�_�`�^�m�g�Z�j�h�^�g�u�o���b���b�g�b�p�b�Z�l�b�\�g�u�o���i�j�h�_�d�l�h�\ �N�=�;�G�M���©�N�G�P 
�i�b�s�_�\�u�o���k�b�k�l�_�f���b�f�����<���F�����=�h�j�[�Z�l�h�\�Z�ª���J�:�G 

 

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

 

�A�:�C�Q�?�G�D�H 
�>�f�b�l�j�b�c���:�e�_�d�k�Z�g�^�j�h�\�b�q 

 

�d���l���g�������a�Z�f�_�k�l�b�l�_�e�v���]�_�g�_�j�Z�e�v�g�h�]�h���^�b�j�_�d�l�h�j�Z �i�h���g�Z�m�q�g�h�c���b��
�b�g�g�h�\�Z�p�b�h�g�g�h�c���j�Z�[�h�l�_ �J�M�I���©�G�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�b�c���p�_�g�l�j 
�G�Z�p�b�h�g�Z�e�v�g�h�c���Z�d�Z�^�_�f�b�b���g�Z�m�d���;�_�e�Z�j�m�k�b���i�h �i�j�h�^�h�\�h�e�v�k�l�\�b�x�ª 

 

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

 

�K�:�<�?�G�D�H�<�:�� 
�L�Z�l�v�y�g�Z���<�Z�e�_�g�l�b�g�h�\�g�Z 

 

�^���l���g�������i�j�h�n�_�k�k�h�j�����^�b�j�_�d�l�h�j���G�B�B���d�Z�q�_�k�l�\�Z�����[�_�a�h�i�Z�k�g�h�k�l�b��
�b���l�_�o�g�h�e�h�]�b�b���k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o���i�b�s�_�\�u�o���i�j�h�^�m�d�l�h�\���J�W�M��

�b�f�����=���<�����I�e�_�o�Z�g�h�\�Z�����I�j�_�a�b�^�_�g�l���K�h�x�a�Z���i�j�h�b�a�\�h�^�b�l�_�e�_�c��
�i�b�s�_�\�u�o���b�g�]�j�_�^�b�_�g�l�h�\�� 

 

�©�H���j�h�e�b���d�j�Z�o�f�Z�e�Z���b���_�]�h���i�j�h�b�a�\�h�^�g�u�o���\���j�Z�a�\�b�l�b�b��
�i�j�h�b�a�\�h�^�k�l�\�Z���h�l�_�q�_�k�l�\�_�g�g�u�o���i�b�s�_�\�u�o���b�g�]�j�_�^�b�_�g�l�h�\�ª 
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�J�B�F�:�J�?�<�:�� 
�E�x�[�h�\�v���<�y�q�_�k�e�Z�\�h�\�g�Z 

 

�Z�d�Z�^�_�f�b�d���J�:�G�����^���l���g�������i�j�h�n�_�k�k�h�j�����]�e�Z�\�g�u�c���g�Z�m�q�g�u�c��
�k�h�l�j�m�^�g�b�d���<�G�B�B���i�b�s�_�\�h�c���[�b�h�l�_�o�g�h�e�h�]�b�b���± �n�b�e�b�Z�e�Z 

�N�=�;�M�G���©�N�B�P���i�b�l�Z�g�b�y���b���[�b�h�l�_�o�g�h�e�h�]�b�b�ª 
 

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

�k�u�j�v�y�ª 

 

�D�M�A�B�G�: 
�E�b�^�b�y���;�h�j�b�k�h�\�g�Z 

 

�A�Z�\�_�^�m�x�s�Z�y���e�Z�[�h�j�Z�l�h�j�b�_�c �f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�o���d�j�Z�o�f�Z�e�h�\��
�<�G�B�B�D �± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

 

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

�b�g�]�j�_�^�b�_�g�l�h�\�ª 

 

�K�H�E�H�<�V�?�<�:�� 
�K�\�_�l�e�Z�g�Z���X�j�v�_�\�g�Z 

 

�d���l���g�������a�Z�f�_�k�l�b�l�_�e�v �]�_�g�_�j�Z�e�v�g�h�]�h���^�b�j�_�d�l�h�j�Z �i�h��
�b�g�g�h�\�Z�p�b�h�g�g�h�f�m���j�Z�a�\�b�l�b�x �H�H�H���©�G�v�x�;�b�h�ª 

 

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

�d�j�Z�o�f�Z�e�Z�ª 

 

�K�B�>�H�J�?�G�D�H�� 
�X�j�b�c���B�e�v�b�q 

 

�^���l���g�������i�j�h�n�_�k�k�h�j�����:�H���©�L�h�j�]�h�\�u�c���^�h�f���©�;�b�h�k�g�Z�[�k�[�u�l�ª 
 

�©�K�l�j�Z�l�_�]�b�q�_�k�d�b�_���g�Z�i�j�Z�\�e�_�g�b�y���j�Z�a�\�b�l�b�y���i�b�s�_�\�h�c���h�l�j�Z�k�e�b���\��
XXI �\�_�d�_�ª 

  

 

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

�I�h�k�e�_�� �a�Z�\�_�j�r�_�g�b�y�� �h�n�b�p�b�Z�e�v�g�h�c�� �q�Z�k�l�b�� �\���d�m�e�v�l�m�j�g�h�f�� �p�_�g�l�j�_�� �D�j�Z�k�d�h�\�h���k�h�k�l�h�y�e�h�k�v��
�l�h�j�`�_�k�l�\�_�g�g�h�_���f�_�j�h�i�j�b�y�l�b�_���± �d�h�g�p�_�j�l���k���m�q�Z�k�l�b�_�f���l�\�h�j�q�_�k�d�b�o���d�h�e�e�_�d�l�b�\�h�\�� 

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

�H�l�� �K�h�\�_�l�Z�� �N�_�^�_�j�Z�p�b�b��
�d�h�e�e�_�d�l�b�\�� �B�g�k�l�b�l�m�l�Z�� �i�h�a�^�j�Z�\�b�e�b��
�^���w���g������ �i�j�h�n�_�k�k�h�j���� �k�_�g�Z�l�h�j�����i�_�j�\�u�c��
�a�Z�f�_�k�l�b�l�_�e�v�� �i�j�_�^�k�_�^�Z�l�_�e�y��
�D�h�f�b�l�_�l�Z�� �K�h�\�_�l�Z�� �N�_�^�_�j�Z�p�b�b�� �i�h��

�Z�]�j�Z�j�g�h-�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�h�c��
�i�h�e�b�l�b�d�_�� �b�� �i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�x��
�F�b�l�b�g�� �K�_�j�]�_�c�� �=�_�j�Z�k�b�f�h�\�b�q�� �b��

�^���w���g�������i�j�h�n�_�k�k�h�j���K�_�j�_�]�b�g���K�_�j�]�_�c���G�b�d�h�e�Z�_�\�b�q. 
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�A�Z�l�_�f�� �^�_�i�m�l�Z�l�� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �>�m�f�u���� �q�e�_�g��
�D�h�f�b�l�_�l�Z�� �=�h�k�^�m�f�u�� �i�h�� �Z�]�j�Z�j�g�u�f�� �\�h�i�j�h�k�Z�f�� �G�b�d�h�e�Z�c��
�B�\�Z�g�h�\�b�q���<�Z�k�b�e�v�_�\���� �i�h�� �i�h�j�m�q�_�g�b�x�� �I�j�_�^�k�_�^�Z�l�_�e�y��
�D�h�f�b�l�_�l�Z���=�h�k�^�m�f�u���i�h���Z�]�j�Z�j�g�u�f���\�h�i�j�h�k�Z�f�����Z�d�Z�^�_�f�b�d�Z��
�J�:�G�� �<�e�Z�^�b�f�b�j�Z���B�\�Z�g�h�\�b�q�Z���D�Z�r�b�g�Z�� �i�h�a�^�j�Z�\�b�e��
�k�h�l�j�m�^�g�b�d�h�\�� �<�G�B�B�D�� �k�� �x�[�b�e�_�_�f�� �b�� �\�j�m�q�b�e�� �g�Z�]�j�Z�^�u��
�=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c���>�m�f�u���� �Z�� �l�Z�d�`�_�� �g�Z�]�j�Z�^�u��
�F�b�g�b�k�l�_�j�k�l�\�Z���k�_�e�v�k�d�h�]�h���o�h�a�y�c�k�l�\�Z���J�N�� 

�H�l�� �F�h�k�d�h�\�k�d�h�c�� �h�[�e�Z�k�l�g�h�c�� �>�m�f�u���i�h�a�^�j�Z�\�b�e�b��
�k�h�[�j�Z�\�r�b�o�k�y���b���\�j�m�q�Z�e�b���g�Z�]�j�Z�^�u���A�Z�f�_�k�l�b�l�_�e�v �I�j�_�^�k�_�^�Z�l�_�e�y��
�F�h�k�h�[�e�^�m�f�u, �d���k�h�p���g�����G�Z�m�f�h�\ �: �e�_�d�k�Z�g�^�j�� �:�g�Z�l�h�e�v�_�\�b�q �b��
�>�_�i�m�l�Z�l���F�h�k�d�h�\�k�d�h�c�� �h�[�e�Z�k�l�g�h�c�� �>�m�f�u �?�f�_�e�v�y�g�h�\���H�e�_�]��
�<�e�Z�^�b�k�e�Z�\�h�\�b�q.  

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

�I�j�h�a�\�m�q�Z�e�b�� �i�h�a�^�j�Z�\�e�_�g�b�y�� �h�l�� �i�j�_�^�i�j�b�y�l�b�c��
�h�l�j�Z�k�e�b �H�H�H�� �©�:�f�b�e�d�h�ª, �H�H�H�� �©�G�v�x�;�b�h�ª�����H�:�H��
�©�O�h�[�h�l�h�\�k�d�h�_�� �i�j�_�^�i�j�b�y�l�b�_�� �©�D�j�Z�o�f�Z�e�h�i�j�h�^�m�d�l�ª�ª, �b��

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

�L�h�j�`�_�k�l�\�_�g�g�u�_���f�_�j�h�i�j�b�y�l�b�y��
�i�h�a�\�h�e�b�e�b �_�s�_�� �j�Z�a�� �\�k�_�f�� �k�h�l�j�m�^�g�b�d�Z�f��
�<�G�B�B�D�� �b�� �\�_�l�_�j�Z�g�Z�f�� �h�j�]�Z�g�b�a�Z�p�b�b��
�\�k�i�h�f�g�b�l�v�� �\�Z�`�g�u�_�� �f�h�f�_�g�l�u�� �l�j�m�^�h�\�u�o��
�k�\�_�j�r�_�g�b�c�� �b�g�k�l�b�l�m�l�Z�����X�[�b�e�_�c�� �k�l�Z�e��
�y�j�d�b�f�� �h�l�j�Z�`�_�g�b�_�f�� �j�_�a�m�e�v�l�Z�l�h�\ 
�^�_�y�l�_�e�v�g�h�k�l�b, �i�h�e�m�q�_�g�g�u�o���i�j�b���j�_�r�_�g�b�b��
�i�h�k�l�Z�\�e�_�g�g�u�o�� �a�Z�^�Z�q �a�Z��90-�e�_�l�g�b�c�� �i�m�l�v��
�j�Z�[�h�l�u���^�e�y���k�l�j�Z�g�u. 

 
  



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
_______________________________________________________________________________________________________________________________________________________________________________________________ 

12 
 

  



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
________________________________________________________________________________________________________________________________________________________________________________________________ 

13 
 

  

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

 

�M�>�D���������������������� 
 

�;�u�a�h�\ �<���:��1, �J�Z�^�b�g �H���B��2 
 

1�<�k�_�j�h�k�k�b�c�k�d�b�c�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c���b�g�k�l�b�l�m�l�� �d�j�Z�o�f�Z�e�Z�� �b�� �i�_�j�_�j�Z�[�h�l�d�b��
�d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���k�u�j�v�y���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

2�:�k�k�h�p�b�Z�p�b�y���i�j�_�^�i�j�b�y�l�b�c���]�e�m�[�h�d�h�c���i�_�j�_�j�Z�[�h�l�d�b���a�_�j�g�Z���©�K�H�X�A�D�J�:�O�F�:�E�ª 
 

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

�D ���������� �]���� �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y�� �m�\�_�e�b�q�_�g�b�_�� �\�u�i�m�k�d�Z���k�Z�o�Z�j�b�k�l�u�o�� �d�j�Z�o�f�Z�e�h�i�j�h�^�m�d�l�h�\�� �b��
�d�j�Z�o�f�Z�e�Z���i�h�q�l�b�� �\�� ���� �j�Z�a�Z���� �H�k�g�h�\�g�h�c�� �i�j�b�j�h�k�l�� �\�u�i�m�k�d�Z�� �i�j�h�^�m�d�p�b�b�� �h�`�b�^�Z�_�l�k�y�� �a�Z�� �k�q�_�l��
�f�h�^�_�j�g�b�a�Z�p�b�b�� �b�� �j�Z�k�r�b�j�_�g�b�y�� �b�f�_�x�s�b�o�k�y�� �f�h�s�g�h�k�l�_�c�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �b�g�g�h�\�Z�p�b�h�g�g�u�o��
�h�l�_�q�_�k�l�\�_�g�g�u�o���b���a�Z�j�m�[�_�`�g�u�o���l�_�o�g�h�e�h�]�b�c���b���h�[�h�j�m�^�h�\�Z�g�b�y�����I�h�f�b�f�h���w�l�h�]�h�����g�m�`�g�h���i�h�k�l�j�h�b�l�v 
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Abstract. Abstract the issues of deep processing of grain and potatoes for starch, modified 
starches, starch treacle, maltodextrins, glucose syrups are considered. The increase of the production 
of modified starches by 60,5 % has been noted, that was connected with the imposing sanctions 
against Russia. When processing potatoes, the most dramatic increase was in the production of 
frozen potatoes. The potato starch production is developing at an insufficient pace. The demand for 
modified amylopectin starch has increased. In this regard, it is necessary to increase the production 
of waxy corn and its processing into amylopectin starch. In 2030, it is expected to increase the 
production of starch treacle and starch by almost 2 times. The main increase in output is expected 
due to the modernization and expansion of existing capacities using innovative domestic and foreign 
technologies and equipment. In addition, new large enterprises will be built, including in the eastern 
regions of Russia, where there is no production of starch products. 

Key words: modified starches, molasses, glucose, maltodextrin, corn, wheat, potato 
amylopectin starch, colored potatoes, starch production forecast. 
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�d�m�d�m�j�m�a�u�����D�Z�d�� �b�a�\�_�k�l�g�h���� �\�h�k�d�h�\�b�^�g�m�x�� �d�m�d�m�j�m�a�m�� �b�a�� �b�f�i�h�j�l�g�h�]�h�� �i�h�k�_�\�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z��
�\�u�j�Z�s�b�\�Z�x�l���\���g�_�[�h�e�v�r�b�o���h�[�t�_�f�Z�o���l�h�e�v�d�h���\���K�l�Z�\�j�h�i�h�e�v�k�d�h�f���d�j�Z�_���b���<�h�j�h�g�_�`�k�d�h�c���h�[�e�Z�k�l�b�� 

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

�<�h�� �<�G�B�B�D�� �i�j�h�\�_�^�_�g�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�� �k�d�j�b�g�b�g�]�m�� �a�_�j�g�Z�� �d�m�d�m�j�m�a�u�� �b�a�� �d�h�e�e�_�d�p�b�b��
�<�k�_�j�h�k�k�b�c�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z�� �]�_�g�_�l�b�q�_�k�d�b�o�� �j�_�k�m�j�k�h�\�� �j�Z�k�l�_�g�b�c�� �b�f�_�g�b�� �G���B���� �<�Z�\�b�e�h�\�Z�� ���<�B�J������
�d�h�l�h�j�u�_�� �i�h�a�\�h�e�b�e�b�� �h�i�j�_�^�_�e�b�l�v�� �g�Z�b�[�h�e�_�_�� �i�_�j�k�i�_�d�l�b�\�g�u�_�� �k�h�j�l�Z�� �\�� �d�Z�q�_�k�l�\�_�� �b�k�o�h�^�g�h�]�h��
�f�Z�l�_�j�b�Z�e�Z�� �^�e�y�� �k�_�e�_�d�p�b�b���� �B�k�k�e�_�^�h�\�Z�g�h�� �[�h�e�_�_�� �������� �k�h�j�l�h�\�� �b�� �]�b�[�j�b�^�h�\�� �d�m�d�m�j�m�a�u���� �b�a�� �d�h�l�h�j�u�o��
�h�i�j�_�^�_�e�_�g�u�� �h�[�j�Z�a�p�u���� �k�� �\�u�k�h�d�b�f�� �\�u�o�h�^�h�f�� �d�j�Z�o�f�Z�e�Z���� �a�Z�j�h�^�u�r�Z���� �[�_�e�d�Z���� �k�� �f�Z�k�k�h�\�h�c�� �^�h�e�_�c��
�Z�f�b�e�h�i�_�d�l�b�g�Z���[�h�e�_�_������ �����b�������� �������Z���l�Z�d�`�_���h�[�j�Z�a�p�u���k���f�Z�k�k�h�\�h�c���^�h�e�_�c���Z�f�b�e�h�a�u���[�h�e�_�_������ %. 
�<�u�[�j�Z�g�g�u�_�� �\�� �d�Z�q�_�k�l�\�_�� �b�k�o�h�^�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� �^�e�y�� �k�_�e�_�d�p�b�b�� �k�h�j�l�Z�� �b�� �]�b�[�j�b�^�u�� �\�h�k�d�h�\�b�^�g�h�c��
�d�m�d�m�j�m�a�u���i�_�j�_�^�Z�g�u���\���������� �]�����\���N�=�;�G�M���©�<�G�B�B���d�m�d�m�j�m�a�u�ª. 
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�\�u�i�m�k�d�h�f���p�_�g�g�h�]�h�� �[�_�e�d�h�\�h�]�h�� �i�j�h�^�m�d�l�Z���� �i�b�s�_�\�u�o�� �\�h�e�h�d�h�g�� �b�� �\�u�k�h�d�h�Z�f�b�e�h�a�g�h�]�h�� �d�j�Z�o�f�Z�e�Z����
�L�Z�d�����\���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���a�Z�y�\�e�_�g�u���k�j�Z�a�m���g�_�k�d�h�e�v�d�h���i�j�h�_�d�l�h�\���i�h���]�e�m�[�h�d�h�c���i�_�j�_�j�Z�[�h�l�d�_���]�h�j�h�o�Z����
�\�� �d�h�l�h�j�u�o�� �<�G�B�B�D�� �i�j�b�g�b�f�Z�_�l�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�_�� �m�q�Z�k�l�b�_���� �K�h�\�h�d�m�i�g�u�c���k�j�_�^�g�_�]�h�^�h�\�h�c���l�_�f�i��
�j�h�k�l�Z���i�_�j�_�j�Z�[�h�l�d�b���]�h�j�h�o�Z���\���f�b�j�_���g�Z���[�e�b�`�Z�c�r�b�_���i�y�l�v���e�_�l���k�h�k�l�Z�\�b�l�������±14%. 

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

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

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

�H���i�_�j�_�j�Z�[�h�l�d�_���d�Z�j�l�h�n�_�e�y���g�Z���d�j�Z�o�f�Z�e���b���d�Z�j�l�h�n�_�e�_�i�j�h�^�m�d�l�u. �D�Z�j�l�h�n�_�e�v���± �h�^�g�Z���b�a��
�\�Z�`�g�_�c�r�b�o�� �i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�u�o�� �d�m�e�v�l�m�j�� �\�� �f�b�j�_. �A�Z�� �i�h�k�e�_�^�g�b�_�� ���� �e�_�l�� �h�[�t�z�f�u�� �i�_�j�_�j�Z�[�h�l�d�b��
�k�\�_�`�_�]�h�� �d�Z�j�l�h�n�_�e�y�� �\�� �J�N�� �g�_�m�d�e�h�g�g�h�� �j�h�k�e�b���� �h�k�h�[�_�g�g�h�� �a�Z�f�h�j�h�`�_�g�g�h�]�h�� �d�Z�j�l�h�n�_�e�y���� �Z�� �l�Z�d�`�_��
�k�m�r�z�g�h�]�h�� �b���]�h�l�h�\�h�]�h�� �d�� �m�i�h�l�j�_�[�e�_�g�b�x �d�Z�j�l�h�n�_�e�y���� �I�j�b�� �w�l�h�f�� �g�_�� �l�Z�d�� �h�s�m�l�b�f�h�� �m�\�_�e�b�q�b�\�Z�e�b�k�v��
�h�[�t�z�f�u�� �i�h�e�m�q�_�g�b�y�� �d�j�Z�o�f�Z�e�Z���� �I�j�h�[�e�_�f�Z�� �J�h�k�k�b�b�� �h�i�j�_�^�_�e�y�_�l�k�y�� �\�u�k�h�d�b�f�� �m�j�h�\�g�_�f�� �b�f�i�h�j�l�Z��
�d�Z�j�l�h�n�_�e�v�g�h�]�h���d�j�Z�o�f�Z�e�Z���± �[�h�e�_�_��20 �l�u�k�����l���i�j�b���k�j�_�^�g�_�]�h�^�h�\�h�f���i�j�h�b�a�\�h�^�k�l�\�_��10,0-12,0 �l�u�k�����l���b��
�\�u�k�h�d�b�f�b���j�u�g�h�q�g�u�f�b���p�_�g�Z�f�b���g�Z���i�j�h�b�a�\�h�^�b�f�u�c���d�Z�j�l�h�n�_�e�v���� 
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�����d�Z�j�l�h�n�_�e�v���a�Z�f�h�j�h�`�_�g�g�u�c �������� �������� �������� ���������� ���������� ���������� 
�����d�Z�j�l�h�n�_�e�v���k�m�r�_�g�g�u�c �������� �������� �������� �������� �������� ���������� 
�����f �m�d�Z�����o�e�h�i�v�y���b���]�j�Z�g�m�e�u �������� �������� �������� �������� �������� ���������� 
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�k�u�j�v�_�\�u�o���a�h�g���k�h�j�l�h�\�h�]�h���d�Z�j�l�h�n�_�e�y���k���k�h�^�_�j�`�Z�g�b�_�f���d�j�Z�o�f�Z�e�Z�������±���� �� ���b���m�j�h�`�Z�c�g�h�k�l�v�x���[�h�e�_�_��
�������±���������p���]�Z���i�h�a�\�h�e�b�l�� �i�h�\�u�k�b�l�v�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�v�� �_�]�h�� �\�h�a�^�_�e�u�\�Z�g�b�y�� �^�h�� �����±�������� ���b�� �h�[�_�k�i�_�q�b�l��
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�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
________________________________________________________________________________________________________________________________________________________________________________________________ 

19 
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�W�n�n�_�d�l�b�\�g�h�k�l�v�� �i�_�j�_�j�Z�[�h�l�d�b�� �d�Z�j�l�h�n�_�e�y�� �^�h�e�`�g�Z�� �[�u�l�v�� �h�k�g�h�\�Z�g�Z�� �g�Z�� �]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�f�� �b��

�i�h�g�y�l�g�h�f���j�u�g�d�_���k�[�u�l�Z�����k�l�Z�[�b�e�v�g�u�o���p�_�g�Z�o���^�e�y���i�j�h�b�a�\�h�^�b�l�_�e�_�c���k�u�j�v�y�����\�u�k�h�d�h�c���j�_�g�l�Z�[�_�e�v�g�h�k�l�b��
�i�_�j�_�j�Z�[�h�l�q�b�d�h�\���� �h�k�g�h�\�Z�g�g�h�c�� �g�Z�� �j�_�k�m�j�k�h�k�[�_�j�_�]�Z�x�s�b�o�� �l�_�o�g�h�e�h�]�b�y�o�� �b�� �d�Z�q�_�k�l�\�_�g�g�h�f��
�h�[�h�j�m�^�h�\�Z�g�b�b�����Z�� �l�Z�d�`�_�� �\�Z�j�b�Z�g�l�Z�o�� �p�_�e�_�\�h�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �i�h�[�h�q�g�h�c�� �i�j�h�^�m�d�p�b�b���� �K�_�e�_�d�p�b�b�� �b��
�k�_�f�_�g�h�\�h�^�k�l�\�m�� �g�_�h�[�o�h�^�b�f�h�� �k�h�k�j�_�^�h�l�h�q�b�l�v�k�y�� �g�Z�� �k�h�j�l�Z�o�� �i�h�� �g�Z�a�g�Z�q�_�g�b�x���� �k�l�h�e�h�\�u�o�� �j�Z�a�e�b�q�g�u�o��
�]�j�m�i�i���k�i�_�e�h�k�l�b���b���l�_�o�g�b�q�_�k�d�b�o���g�Z���d�Z�j�l�h�n�_�e�_�i�j�h�^�m�d�l�u���b���d�j�Z�o�f�Z�e�� 
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�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�h�]�h�� �h�[�_�k�i�_�q�_�g�b�y�� �g�Z�k�_�e�_�g�b�y���� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �p�b�n�j�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c�� �\ �d�Z�q�_�k�l�\�_��
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Abstract. The article formulates the primary tasks of forecasting the food supply strategy, 
including the development of a food supply strategy for the population, the use of digital technologies 
as a tool for implementing the strategy, and the introduction of �©Optimal consumption�ª as information 
content. It is also proposed to formulate the basic principles of the theory of proactive nutrition and a list 
of nutrients critical for humans �± bioexpressors and xenobotics. The author also considers it necessary, 
within the framework of strategic directions for the development of food industries, to develop methods 
for regional identification of diets harmonized with the human environment, the theoretical foundations 
of �©Biological similarity�ª and �©Multicomponent food composites�ª. 

Key words: organic nutrition, surrogate nutrition, proactive nutrition, personalized nutrition, 
raw material certification system, optimal consumption, integral health indicator, bioexpressors, 
xenobotics, diets. 

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

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

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

- �l�_�o�g�h�e�h�]�b�y���k�h�a�j�_�\�Z�g�b�y���\���j�_�]�m�e�b�j�m�_�f�h�c���]�Z�a�h�\�h�c���k�j�_�^�_���� 
1.2. �<���k�h�h�l�\�_�l�k�l�\�b�b���k���\�_�d�l�h�j�h�f���h�j�]�Z�g�b�q�_�k�d�h�]�h���i�b�l�Z�g�b�y: 
- �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �©�m�f�g�h�c�ª�� �m�i�Z�d�h�\�d�b���� �h�k�g�Z�s�_�g�g�h�c�� �^�Z�l�q�b�d�Z�f�b�� �b�� �j�_�]�m�e�y�l�h�j�Z�f�b��

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

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

�f�b�d�j�h�a�_�e�_�g�b�����h�\�h�s�_�c�����y�]�h�^���b���n�j�m�d�l�h�\���i�h���l�_�o�g�h�e�h�]�b�b���©�\�_�j�l�b�d�Z�e�v�g�h�]�h���a�_�f�e�_�^�_�e�b�y�ª�� 
- �d�j�b�h�b�g�l�_�]�j�Z�e�v�g�u�_���l�_�o�g�h�e�h�]�b�b�����D�B�D���± �l�_�o�g�h�e�h�]�b�b�����o�j�Z�g�_�g�b�y���d�m�e�b�g�Z�j�g�h�c���i�j�h�^�m�d�p�b�b��

�g�Z���h�k�g�h�\�_���f�_�l�h�^�h�\���Z�d�m�k�l�b�q�_�k�d�h�c���a�Z�f�h�j�h�a�d�b�� 
- �l�_�o�g�h�e�h�]�b�b���i�j�b�]�h�l�h�\�e�_�g�b�y Sous-vide ���K�M-�<�B�> �²  �©�\ �\�Z�d�m�m�f�_�ª��; 
- �i�j�b�`�b�a�g�_�g�g�h�_�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�]�h�� �k�u�j�v�y�� �k�� �a�Z�^�Z�g�g�u�f�b��

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

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

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

 

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

�L�_�o�g�h�e�h�]�b�y�� �©�I�_�j�k�h�g�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h�� �i�b�l�Z�g�b�y�ª�� �y�\�e�y�_�l�k�y�� �[�Z�a�h�\�h�c���l�_�o�g�h�e�h�]�b�_�c�� �^�e�y��
�k�m�s�_�k�l�\�_�g�g�h�]�h�� �k�g�b�`�_�g�b�y�� �i�b�s�_�\�u�o�� �h�l�o�h�^�h�\���� �^�h�e�y�� �d�h�l�h�j�u�o�� �h�p�_�g�b�\�Z�_�l�k�y�� �\�� ���� �± 50 ���� �h�l��
�i�j�h�b�a�\�_�^�_�g�g�h�c���i�b�s�_�\�h�c���i�j�h�^�m�d�p�b�b�� 

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

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

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

 
�J�b�k�m�g�h�d�������± �F�Z�e�Z�a�b�c�k�d�b�c���k�l�Z�j�l�Z�i���(�Q�W�R���\�u�j�Z�s�b�\�Z�_�l���k�\�_�j�q�d�h�\���\���d�h�g�l�j�h�e�b�j�m�_�f�h�c���k�j�_�^�_ 
�=�h�e�e�Z�g�^�k�d�Z�y�� �l�_�o�g�h�e�h�]�b�y�� �7�K�H�� �3�U�R�W�H�L�Q�� �%�U�H�Z�H�U�\ �j�Z�a�j�Z�[�Z�l�u�\�Z�_�l�� �)�(�5�0�2�7�(�,�1����

�i�Z�l�_�g�l�h�\�Z�g�g�u�c�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�c�� �b�k�l�h�q�g�b�d�� �i�j�h�l�_�b�g�Z���� �g�_�� �k�h�^�_�j�`�Z�s�b�c�� �`�b�\�h�l�g�u�c�� �[�_�e�h�d����
�I�j�h�b�a�\�h�^�k�l�\�h���)�(�5�0�2�7�(�,�1���\�d�e�x�q�Z�_�l���\���k�_�[�y���a�Z�\�Z�j�b�\�Z�g�b�_���g�_�Z�e�e�_�j�]�_�g�g�u�o���d�m�e�v�l�m�j���b���]�j�b�[�h�\���k��
�g�_�a�Z�f�_�g�b�f�u�f�b���Z�f�b�g�h�d�b�k�e�h�l�Z�f�b���b���d�e�_�l�q�Z�l�d�h�c�����I�j�b���w�l�h�f���Z�g�l�b�Z�e�e�_�j�]�_�g�g�h�k�l�v �g�h�k�b�l���m�k�e�h�\�g�u�c��
�o�Z�j�Z�d�l�_�j�����k�h�k�l�Z�\���[�_�e�d�h�\���y�\�e�y�_�l�k�y���g�_���k�\�h�c�k�l�\�_�g�g�u�f���\�u�k�r�b�f���[�b�h�e�h�]�b�q�_�k�d�b�f���`�b�\�h�l�g�u�f���b���g�_��
�f�h�`�_�l���[�u�l�v���w�n�n�_�d�l�b�\�g�h���b�f�b���m�k�\�h�_�g���� 

�<�u�j�Z�s�b�\�Z�g�b�y���b�k�d�m�k�k�l�\�_�g�g�h�]�h���f�y�k�Z���g�Z���h�k�g�h�\�_���k�l�\�h�e�h�\�u�o���d�e�_�l�h�d���i�h���l�_�o�g�h�e�h�]�b�b�����'���± 
�[�b�h�i�j�b�g�l�b�g�]�Z�� ���Z�\�l�h�j�� �b�^�_�b�� �Z�d�Z�^���� �B�h�k�b�n�� �:�e�_�d�k�Z�g�^�j�h�\�b�q�� �J�h�]�h�\���� �j�_�Z�e�b�a�Z�p�b�y���± �e�Z�[�h�j�Z�l�h�j�b�y��
�[�b�h�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�c�����'���%�L�R�S�U�L�Q�W�L�Q�J���6�R�O�X�W�L�R�Q�V�����i�j�_�^�k�_�^�Z�l�_�e�v���k�h�\�_�l�Z���^�b�j�_�d�l�h�j�h�\��
�]�j�m�i�i�u�� �d�h�f�i�Z�g�b�c�� �B�G�<�B�L�J�H���± �:�e�_�d�k�Z�g�^�j�� �H�k�l�j�h�\�k�d�b�c�� �b�� �m�i�j�Z�\�e�y�x�s�b�c�� �i�Z�j�l�g�_�j�� ���'��
Bioprinting Solutions �± �X�k�_�n���O�_�k�m�Z�g�b�������j�b�k���������� 
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�J�b�k�m�g�h�d�������± �<�u�j�Z�s�b�\�Z�g�b�y���b�k�d�m�k�k�l�\�_�g�g�h�]�h���f�y�k�Z���g�Z���h�k�g�h�\�_���k�l�\�h�e�h�\�u�o���d�e�_�l�h�d���i�h���l�_�o�g�h�e�h�]�b�b����D �± 
�[�b�h�i�j�b�g�l�b�g�]�Z ���Z��- �Z�d�Z�^�����B���:�����J�h�]�h�\�����[�����\��- �e�Z�[�h�j�Z�l�h�j�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y���g�Z���a�_�f�e�_�����]���± �b���\���d�h�k�f�h�k�_�� 

 

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

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

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

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

3. �A�Z�f�_�s�Z�l�v���b�g�n�h�j�f�Z�p�b�h�g�g�u�c���d�h�g�l�_�g�l���k�m�j�j�h�]�Z�l�g�h�]�h���i�b�l�Z�g�b�y���d�h�g�l�_�g�l�h�f���©�H�i�l�b�f�Z�e�v�g�h�]�h��
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Abstract. Growing and processing potatoes is one of the traditional and priority areas of 
functioning of the agro-industrial complex of the Republic of Belarus. One of the most important 
links in the industry is the production of potato starch. It is used in industries such as food, paper, 
chemical-pharmaceutical, textile, construction, oil and gas, and others. Belarusian native starch is 
in demand in the domestic market and a significant part of it is exported. This article discusses the 
current state of the starch industry of the Republic of Belarus, as well as the promising developments 
of employees of the RUE "Scientific and Practical Center of the National Academy of Sciences of 
Belarus" in the field of drilling reagents based on starch for the oil and gas industry. 

Key words: modified starch, modification, native starch, drilling fluid, drilling mud, extrusion. 
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�k�h�l�j�m�^�g�b�d�Z�f�b���H�:�H���©�J�h�]�h�a�g�b�p�d�b�c���d�j�Z�o�f�Z�e�v�g�u�c���a�Z�\�h�^�ª���b���B�g�k�l�b�l�m�l�Z���©�;�_�e�G�B�I�B�g�_�n�l�v�ª���J�M�I��
�©�I�H�� �©�;�_�e�Z�j�m�k�g�_�n�l�v�ª���� �y�\�e�y�_�l�k�y�� �k�m�o�h�c�� �d�h�g�p�_�g�l�j�Z�l�� �[�m�j�h�\�h�]�h�� �j�Z�k�l�\�h�j�Z���� �i�h�e�m�q�_�g�g�u�c�� �i�m�l�_�f��
�w�d�k�l�j�m�a�b�h�g�g�h�c�� �h�[�j�Z�[�h�l�d�b�� �d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h�� �k�u�j�v�y�� �b�� �k�Z�i�j�h�i�_�e�y���� �W�l�h�� �k�h�\�_�j�r�_�g�g�h�� �g�h�\�h�_��
�g�Z�i�j�Z�\�e�_�g�b�_���\���h�l�_�q�_�k�l�\�_�g�g�h�f���i�j�h�b�a�\�h�^�k�l�\�_���[�m�j�h�\�u�o���j�_�Z�]�_�g�l�h�\�����i�h�k�d�h�e�v�d�m���j�_�q�v���b�^�_�l���h���k�m�o�h�f��
�d�h�g�p�_�g�l�j�Z�l�_���� �<�� �g�_�f�� �[�m�^�m�l�� �i�j�b�k�m�l�k�l�\�h�\�Z�l�v�� �k�\�y�a�Z�g�g�u�_�� �w�d�k�l�j�m�a�b�_�c�� �h�k�g�h�\�g�u�_�� �d�h�f�i�h�g�_�g�l�u���� �b�a��
�d�h�l�h�j�h�]�h���f�h�`�g�h���[�m�^�_�l���]�h�l�h�\�b�l�v���[�m�j�h�\�h�c���j�Z�k�l�\�h�j���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���g�Z���k�d�\�Z�`�b�g�_���i�h���i�j�b�g�p�b�i�m��
�± �©�i�j�h�k�l�h���^�h�[�Z�\�v���\�h�^�u�ª�� 

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

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

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

�G�Z�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c�� �[�Z�a�_�� �J�M�I�� �©�G�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�b�c�� �p�_�g�l�j�� �G�Z�p�b�h�g�Z�e�v�g�h�c��
�Z�d�Z�^�_�f�b�b   �g�Z�m�d   �;�_�e�Z�j�m�k�b  �i�h��  �i�j�h�^�h�\�h�e�v�k�l�\�b�x�ª   ���F�b�g�k�d�Z�y���h�[�e������ �]���� �F�Z�j�v�b�g�Z  �=�h�j�d�Z���� �[�u�e�Z�� 
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�h�l�j�Z�[�h�l�Z�g�Z�� �l�_�o�g�h�e�h�]�b�y�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�� �i�j�h�\�_�^�_�g�u�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �\�u�j�Z�[�h�l�d�b�� �k�m�o�h�]�h��
�d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���f�h�^�b�n�b�p�b�j�h�\�Z�g�g�h�]�h���d�h�g�p�_�g�l�j�Z�l�Z���[�m�j�h�\�h�]�h���j�Z�k�l�\�h�j�Z���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�^�\�m�o�r�g�_�d�h�\�h�]�h�� �w�d�k�l�j�m�^�_�j�Z�� �'�6�� ����-�,�,�,�� �i�h�� �j�_�p�_�i�l�m�j�Z�f���� �d�h�l�h�j�u�_�� �\�d�e�x�q�Z�e�b�� �k�Z�i�j�h�i�_�e�v�� �b��
�w�d�k�l�j�m�^�b�j�h�\�Z�g�g�u�c�� �d�j�Z�o�f�Z�e�� �\�� �j�Z�a�e�b�q�g�u�o���k�h�h�l�g�h�r�_�g�b�y�o�� �b�� �o�b�f�b�q�_�k�d�b�_�� �j�_�Z�]�_�g�l�u�� ���k�h�^�Z��
�d�Z�e�v�p�b�g�b�j�h�\�Z�g�g�Z�y�����g�Z�l�j�b�y���o�e�h�j�b�^���b���^�j������ 
�L�Z�[�e�b�p�Z�� �����± �L�_�o�g�h�e�h�]�b�q�_�k�d�b�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �j�Z�k�l�\�h�j�h�\�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �j�_�Z�]�_�g�l�Z��
�d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���f�h�^�b�n�b�p�b�j�h�\�Z�g�g�h�]�h���^�e�y���[�m�j�_�g�b�y [4] 

�‹  
�i���i �L�b�i���b���k�h�k�l�Z�\���j�Z�k�l�\�h�j�Z 

�G�Z�b�f�_�g�h�\�Z�g�b�_���i�h�d�Z�a�Z�l�_�e�y 
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1 �K�h�e�_�g�Z�k�u�s�_�g�g�u�c��
�i�Z�e�u�]�h�k�d�b�l�h�\�u�c���f�h�^�_�e�v�g�u�c���j-�j 124 30 89 18/27 �± �± 7,8 

2 �J-�j���‹���������������K�K�;�����������������h�[�j�Z�a�p�Z��
�d�j�Z�o�f�Z�e�v�g�h�]�h���j�_�Z�]�_�g�l�Z 124 100 5 23/32 11 84 7 

3 �J-�j���‹���������������K�K�;�����������������h�[�j�Z�a�p�Z��
�d�j�Z�o�f�Z�e�v�g�h�]�h���j�_�Z�]�_�g�l�Z 124 76 7,6 20/30 10 82 7 

4 
�;�b�h�i�h�e�b�f�_�j�g�u�c���f�h�^�_�e�v�g�u�c���j-�j��
+ 0,5 �����h�[�j�Z�a�p�Z���d�j�Z�o�f�Z�e�v�g�h�]�h��

�j�_�Z�]�_�g�l�Z 
1050 28 4,8 12/25 10 74 9,1 

 

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

 

�L�Z�[�e�b�p�Z�������± �A�g�Z�q�_�g�b�_���i�Z�j�Z�f�_�l�j�h�\���[�m�j�h�\�h�]�h���j�Z�k�l�\�h�j�Z�����i�h�e�m�q�_�g�g�h�]�h���b�a���b�k�k�e�_�^�m�_�f�h�]�h���j�_�Z�]�_�g�l�Z 
�G�Z�b�f�_�g�h�\�Z�g�b�_���i�Z�j�Z�f�_�l�j�h�\ �A�g�Z�q�_�g�b�y���i�Z�j�Z�f�_�l�j�h�\ 

�I�e�h�l�g�h�k�l�v�����]���k�f3 1,03 
�M�k�e�h�\�g�Z�y���\�y�a�d�h�k�l�v�����k/500 �k�f3 27 
�N�b�e�v�l�j�Z�p�b�h�g�g�Z�y���k�i�h�k�h�[�g�h�k�l�v�����k�f3���������f�b�g 1,7 
�L�h�e�s�b�g�Z���d�h�j�d�b�����f�f �i�e�_�g�d�Z 
�I�e�Z�k�l�b�q�_�k�d�Z�y���\�y�a�d�h�k�l�v����pV�������f�I�Z�Â�k 19 
�>�G�K�����^�I�Z �h�l�j�b�p�Z�l�_�e�v�g�Z�y��< 0 
Gel 10c�������f�b�g�����n�m�g�l���������n�m�l2 0/0 
�<�h�^�h�j�h�^�g�u�c���i�h�d�Z�a�Z�l�_�e�v�����j�G�������_�^�� 12,32 
�M�k�l�h�c�q�b�\�h�k�l�v���^�b�k�i�_�j�k�g�h�c���k�b�k�l�_�f�u���i�j�h�l�b�\���h�k�_�^�Z�g�b�y���q�Z�k�l�b�p��
�i�h�^���^�_�c�k�l�\�b�_�f���k�b�e�u���l�y�`�_�k�l�b �k�l�Z�l�b�j�m�_�f 

 

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

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



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
_______________________________________________________________________________________________________________________________________________________________________________________________ 

34 
 

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

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

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

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

�f�h�^�_�j�g�b�a�Z�p�b�x���h�[�t�_�d�l�h�\�����&�$�3�(�;�����������������Z���l�Z�d�`�_���g�Z���j�Z�k�r�b�j�_�g�b�_���i�j�h�b�a�\�h�^�k�l�\�Z���b���_�]�h���h�[�t�_�f�h�\����
�a�Z�^�_�c�k�l�\�h�\�Z�g�g�u�o�� �\�� �i�j�h�b�a�\�h�^�k�l�\�_�� �d�h�j�f�h�\�u�o�� �^�h�[�Z�\�h�d���� �b�g�]�j�_�^�b�_�g�l�h�\�� �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h��
�i�b�l�Z�g�b�y�� �b�� �n�Z�j�f�b�g�^�m�k�l�j�b�b���� �i�b�s�_�\�u�o�� �b�g�]�j�_�^�b�_�g�l�h�\�� ���\�� �l�h�f�� �q�b�k�e�_�� �i�b�s�_�\�u�o�� �^�h�[�Z�\�h�d�� �b��
�Z�j�h�f�Z�l�b�a�Z�l�h�j�h�\�������i�j�h�^�m�d�l�h�\���o�b�f�b�q�_�k�d�h�]�h���b���[�b�h�e�h�]�b�q�_�k�d�h�]�h���k�b�g�l�_�a�Z��  
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�‡ �h�[�e�_�]�q�_�g�b�_�� �g�Z�e�h�]�h�\�h�c�� �g�Z�]�j�m�a�d�b�� �^�h�� ���������� �]���� ���b�f�m�s�_�k�l�\�_�g�g�h�]�h�� �g�Z�e�h�]�Z���� �g�Z�e�h�]�Z�� �g�Z��
�i�j�b�[�u�e�v���� �g�Z�� �j�_�]�b�h�g�Z�e�v�g�h�f�� �b�e�b�� �n�_�^�_�j�Z�e�v�g�h�f�� �m�j�h�\�g�_�� �i�j�b�� �m�k�e�h�\�b�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �g�h�\�u�o�� �b�e�b��
�f�h�^�_�j�g�b�a�Z�p�b�b���^�_�c�k�l�\�m�x�s�b�o���i�j�h�b�a�\�h�^�k�l�\���� 

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

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

�E�b�l�_�j�Z�l�m�j�Z. 1. �>�h�e�]�h�k�j�h�q�g�Z�y�� �k�l�j�Z�l�_�]�b�y�� �j�Z�a�\�b�l�b�y�� �a�_�j�g�h�\�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �J�h�k�k�b�c�k�d�h�c��
�N�_�^�_�j�Z�p�b�b�� �^�h�� ���������� �]�h�^�Z���� �j�Z�k�i�h�j�y�`�_�g�b�_���I�j�Z�\�b�l�_�e�v�k�l�\�Z�� �J�N�� �h�l�� ������ �Z�\�]�m�k�l�Z�� ���������� �]���� �‹��������-�j�� ������
�K�h�[�j�����A�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z���J�N�����������������‹���������K�l�������������� 

2. �K�Z�\�_�g�d�h�\�Z �L���<������ �K�_�f�_�g�h�\�Z �I���:���� �F�b�d�j�h�b�g�]�j�_�^�b�_�g�l�u�� �^�e�y�� �h�[�h�]�Z�s�_�g�g�h�c�� �b��
�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�c���i�b�s�_�\�h�c���i�j�h�^�m�d�p�b�b�����i�_�j�k�i�_�d�l�b�\�u���j�Z�a�\�b�l�b�y���i�j�h�b�a�\�h�^�k�l�\�Z�����I�_�j�_�j�Z�[�h�l�d�Z��
�f�h�e�h�d�Z�����������������‹���������������������K������-9.  

3. �N�_�^�_�j�Z�e�v�g�Z�y���l�Z�f�h�`�_�g�g�Z�y���k�e�m�`�[�Z�����N�L�K�������L�Z�f�h�`�_�g�g�Z�y���k�l�Z�l�b�k�l�b�d�Z���\�g�_�r�g�_�c���l�h�j�]�h�\�e�b����
�>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@�����8�5�/�����K�W�W�S�V�������F�X�V�W�R�P�V���J�R�Y���U�X���V�W�D�W�L�V�W�L�F�������^�Z�l�Z���h�[�j�Z�s�_�g�b�y���������������������������� 

4. �I�b�s�_�\�u�_���b�g�]�j�_�^�b�_�g�l�u���\���i�j�h�^�m�d�l�Z�o���i�b�l�Z�g�b�y�����h�l���g�Z�m�d�b���d���l�_�o�g�h�e�h�]�b�y�f���± �i�h�^�����j�_�^�����<���:����
�L�m�l�_�e�v�y�g�Z�����:���I�����G�_�q�Z�_�\�Z�����F���=�����;�Z�e�u�o�b�g�Z������-�_���b�a�^�������b�k�i�j�����^�h�i�����F�����F�=�M�I�I�������������������������k�� 

5. �L�_�o�g�b�q�_�k�d�b�c�� �j�_�]�e�Z�f�_�g�l�� �L�Z�f�h�`�_�g�g�h�]�h�� �k�h�x�a�Z���� �L�J�� �L�K�� ������������������ �©�L�j�_�[�h�\�Z�g�b�y��
�[�_�a�h�i�Z�k�g�h�k�l�b�� �i�b�s�_�\�u�o�� �^�h�[�Z�\�h�d���� �Z�j�h�f�Z�l�b�a�Z�l�h�j�h�\�� �b�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�o��
�k�j�_�^�k�l�\�ª�� ���k�� �b�a�f�_�g�_�g�b�y�f�b�� �g�Z�� ������ �k�_�g�l�y�[�j�y�� ���������� �]�h�^�Z������ �J�_�r�_�g�b�_�f�� �K�h�\�_�l�Z�� �?�\�j�Z�a�b�c�k�d�h�c��
�w�d�h�g�h�f�b�q�_�k�d�h�c���d�h�f�b�k�k�b�b���h�l���������b�x�e�y�������������]�h�^�Z���1�������� 
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�<�k�_�j�h�k�k�b�c�k�d�b�c�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �b�g�k�l�b�l�m�l�� �d�j�Z�o�f�Z�e�Z�� �b�� �i�_�j�_�j�Z�[�h�l�d�b��
�d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���k�u�j�v�y���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�B�P���d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

 

�:�g�g�h�l�Z�p�b�y. �<�h�� �<�G�B�B�� �d�j�Z�o�f�Z�e�Z�� �b�� �i�_�j�_�j�Z�[�h�l�d�b�� �d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h�� �k�u�j�v�y��
�i�j�h�\�h�^�b�l�k�y���i�h�k�l�h�y�g�g�Z�y���j�Z�[�h�l�Z���i�h���k�h�a�^�Z�g�b�x���l�_�o�g�h�e�h�]�b�c���i�h�e�m�q�_�g�b�y���g�b�a�d�h�[�_�e�d�h�\�u�o���i�j�h�^�m�d�l�h�\��
�^�_�l�k�d�h�]�h�� �i�b�l�Z�g�b�y�� �g�Z�� �h�k�g�h�\�_�� �d�j�Z�o�f�Z�e�Z�� �^�e�y�� �^�_�l�_�c���� �[�h�e�v�g�u�o�� �n�_�g�b�e�d�_�l�h�g�m�j�b�_�c���� �\�� �h�i�u�l�g�h�f��
�i�j�h�b�a�\�h�^�k�l�\�_�� �h�j�]�Z�g�b�a�h�\�Z�g�� �\�u�i�m�k�d���w�l�b�o�� �i�j�h�^�m�d�l�h�\�� �b�� �i�h�k�l�Z�\�d�Z�� �b�o�� �[�h�e�v�g�u�f�� �^�_�l�y�f���� �Q�Z�k�l�v��
�g�b�a�d�h�[�_�e�d�h�\�u�o���i�j�h�^�m�d�l�h�\�����Z���b�f�_�g�g�h�����d�j�m�i�Z���©�K�Z�]�h�ª�����k�f�_�k�v���©�>�_�l�d�Z�ª�����d�j�Z�o�f�Z�e�h�h�\�h�s�g�u�_���k�f�_�k�b��
�©�I�u�r�d�b�ª���� �©�H�\�h�s�g�u�_�� �[�e�b�g�q�b�d�b�ª���� �©�H�\�h�s�g�u�_�� �d�h�l�e�_�l�u�ª�� �b�f�_�x�l�� �\�� �k�\�h�_�f�� �k�h�k�l�Z�\�_�� �i�j�_�[�b�h�l�b�d��
�b�g�m�e�b�g���� �I�j�b�k�m�l�k�l�\�b�_�� �b�g�m�e�b�g�Z�� �h�[�h�]�Z�s�Z�_�l�� �j�Z�k�l�\�h�j�b�f�h�c�� �d�e�_�l�q�Z�l�d�h�c�� �b�� �m�e�m�q�r�Z�_�l�� �l�_�d�k�l�m�j�m��
�g�b�a�d�h�[�_�e�d�h�\�u�o�� �i�j�h�^�m�d�l�h�\�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �]�_�e�_�h�[�j�Z�a�h�\�Z�g�b�y���� �i�j�b�^�Z�_�l�� �i�j�_�[�b�h�l�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z����
�G�_�� �f�_�g�v�r�b�c�� �b�g�l�_�j�_�k�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �i�j�h�^�m�d�l�� �]�b�^�j�h�e�b�a�Z�� �b�g�m�e�b�g�Z���± �h�e�b�]�h�n�j�m�d�l�h�a�Z�� �\�� �\�b�^�_��
�i�h�j�h�r�d�Z���b�e�b���k�b�j�h�i�Z���������������K�<�������h�[�e�Z�^�Z�x�s�Z�y���l�Z�d�`�_���i�j�_�[�b�h�l�b�q�_�k�d�b�f�b���k�\�h�c�k�l�\�Z�f�b�����g�h���b�g�u�f�b�� 
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�n�m�g�d�p�b�h�g�Z�e�v�g�u�f�b�� �i�j�b�a�g�Z�d�Z�f�b���� �I�j�b�f�_�g�_�g�b�_�� �h�e�b�]�h�n�j�m�d�l�h�a�u�� ���n�j�m�d�l�h�h�e�b�]�h�k�Z�o�Z�j�b�^�h�\���± 
�N�H�K���� �\�h�� �f�g�h�]�h�f�� �k�o�h�^�g�h�� �k�� �k�Z�o�Z�j�h�f���� �g�h�� �\�� �h�l�e�b�q�b�_�� �h�l�� �k�Z�o�Z�j�Z�� �h�e�b�]�h�n�j�m�d�l�h�a�Z�� �m�e�m�q�r�Z�_�l��
�i�_�j�b�k�l�Z�e�v�l�b�d�m���d�b�r�_�q�g�b�d�Z���b���k�h�k�l�Z�\���f�b�d�j�h�n�e�h�j�u�����m�d�j�_�i�e�y�_�l���b�f�f�m�g�b�l�_�l�����m�e�m�q�r�Z�_�l���m�k�\�h�_�g�b�_��
�K�Z�� �b�� �0�J���� �k�g�b�`�Z�_�l�� �m�j�h�\�_�g�v�� �o�h�e�_�k�l�_�j�b�g�Z���� �l�j�b�]�e�b�p�_�j�b�^�h�\�� �d�j�h�\�b���� �j�Z�a�\�b�l�b�_�� �j�Z�d�Z�� �d�b�r�_�q�g�b�d�Z�� �b��
�k�h�^�_�j�`�Z�g�b�_�� �k�Z�o�Z�j�Z���� �h�[�h�]�Z�s�Z�_�l�� �i�b�s�_�\�Z�j�_�g�b�_�� �i�b�s�_�\�u�f�b�� �\�h�e�h�d�g�Z�f�b���� �H�e�b�]�h�n�j�m�d�l�h�a�Z��
�h�[�_�k�i�_�q�b�\�Z�_�l�� �k�h�^�_�j�`�Z�s�b�f�� �_�_ �i�j�h�^�m�d�l�Z�f�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �k�\�h�c�k�l�\�Z�� �b�� �i�j�_�d�j�Z�k�g�u�_��
�i�h�l�j�_�[�b�l�_�e�v�k�d�b�_�� �d�Z�q�_�k�l�\�Z���� �<�� �k�l�Z�l�v�_�� �i�j�b�\�_�^�_�g�u�� �j�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �i�j�h�\�_�^�_�g�g�h�]�h�� �i�h��
�b�k�i�h�e�v�a�h�\�Z�g�b�x�� �h�e�b�]�h�n�j�m�d�l�h�a�u�� ���N�H�K���� �\�� �d�Z�q�_�k�l�\�_�� �b�g�]�j�_�^�b�_�g�l�Z�� �\�� �k�h�k�l�Z�\�_�� �g�b�a�d�h�[�_�e�d�h�\�u�o��
�i�j�h�^�m�d�l�h�\���� �d�j�m�i�Z�� �©�K�Z�]�h�ª���� �k�f�_�k�v�� �©�>�_�l�d�Z�ª���� �d�j�Z�o�f�Z�e�h�h�\�h�s�g�u�_�� �k�f�_�k�b�� �©�I�u�r�d�b�ª�� �b�� �©�H�\�h�s�g�u�_��
�[�e�b�g�q�b�d�b�ª���� �q�l�h�� �i�h�a�\�h�e�b�l�� �h�[�h�]�Z�l�b�l�v�� �i�j�h�^�m�d�l�u�� �i�b�s�_�\�u�f�b�� �\�h�e�h�d�g�Z�f�b�� �b�� �q�Z�k�l�b�q�g�h�� �a�Z�f�_�g�b�l�v��
�k�Z�o�Z�j�����\�o�h�^�y�s�b�c���\���b�o���k�h�k�l�Z�\��  

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

 

USE OF OLIGOFRUCTOSE IN STARCH-BASED FOOD FOR CHILDREN  
WITH PHENYLKETONURIA  

 

Bykova S.T., Kalinina T.G. 
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Abstract. At the All-Russian Research Institute of Starch and Processing of Starch-Containing 
Raw Materials, constant work is being carried out to create technologies for producing low-protein 
baby food products based on starch for children with phenylketonuria; in pilot production, the 
production of these products and their supply to sick children has been organized. Some low-protein 
products, namely: Sago cereal, Detka mixture, starch-vegetable mixtures Pyshki, Vegetable pancakes, 
Vegetable cutlets, contain the prebiotic inulin. The presence of inulin enriches with soluble fiber and 
improves the texture of low-protein products as a result of gelation, imparting prebiotic properties. Of 
no less interest is the product of inulin hydrolysis - oligofructose in the form of powder or syrup (75% 
DM), which also has prebiotic properties, but other functional characteristics.  

The use of oligofructose (fructooligosaccharides - FOS) is in many ways similar to sugar, 
but unlike sugar, oligofructose improves intestinal motility and the composition of microflora, 
strengthens the immune system, improves the absorption of Ca and Mg, reduces cholesterol levels, 
blood triglycerides, the development of intestinal cancer and sugar content, enriches digestion with 
dietary fiber. Oligofructose provides products containing it with functional properties and excellent 
consumer qualities. The article presents the results of a study conducted on the use of oligofructose 
(FOS) as an ingredient in low-protein products: Sago cereal, Detka mixture, starch-vegetable 
mixtures Pyshki and Vegetable pancakes, which will enrich foods with dietary fiber and partially 
replace the sugar included in their composition. 

Key words: inulin, oligofructose, diet therapy, phenylketonuria, functional ingredients. 
 

�<�\�_�^�_�g�b�_�����<�h���<�G�B�B���d�j�Z�o�f�Z�e�Z���b���i�_�j�_�j�Z�[�h�l�d�b���d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���k�u�j�v�y���i�j�h�\�h�^�y�l�k�y��
�b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�� �k�h�a�^�Z�g�b�x�� �l�_�o�g�h�e�h�]�b�c�� �i�h�e�m�q�_�g�b�y�� �b�g�m�e�b�g�Z���� �h�e�b�]�h�n�j�m�d�l�h�a�u���� �n�j�m�d�l�h�a�g�u�o��
�k�b�j�h�i�h�\�� �b�� �n�j�m�d�l�h�a�u�� �b�a�� �l�h�i�b�g�Z�f�[�m�j�Z�� �b�� �p�b�d�h�j�b�y�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �f�_�l�h�^�h�\��
�m�e�v�l�j�Z�n�b�e�v�l�j�Z�p�b�b���� �o�j�h�f�Z�l�h�]�j�Z�n�b�b���� �h�k�Z�o�Z�j�b�\�Z�g�b�y���� �d�j�b�k�l�Z�e�e�b�a�Z�p�b�b���� �J�_�a�m�e�v�l�Z�l�u��
�b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h�a�\�h�e�b�e�b�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �m�g�b�\�_�j�k�Z�e�v�g�m�x�� �l�_�o�g�h�e�h�]�b�x�� �i�_�j�_�j�Z�[�h�l�d�b��
�b�g�m�e�b�g�k�h�^�_�j�`�Z�s�_�]�h���k�u�j�v�y�� ���p�b�d�h�j�b�y���b���l�h�i�b�g�Z�f�[�m�j�Z���� �g�Z���b�g�m�e�b�g���\�� �\�b�^�_���d�h�g�p�_�g�l�j�Z�l�Z�������� %) 
�b�e�b�� �i�h�j�h�r�d�Z  (95 %),  �Z�� �l�Z�d�`�_��  �h�e�b�]�h�n�j�m�d�l�h�a�u   �b�� �n�j�m�d�l�h�a�g�h�]�h�� �k�b�j�h�i�Z����  �d�h�l�h�j�u�_   �f�h�`�g�h�� 
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�b�k�i�h�e�v�a�h�\�Z�l�v�� �^�e�y�� �h�[�h�]�Z�s�_�g�b�y�� �i�b�s�_�\�u�o�� �i�j�h�^�m�d�l�h�\�� �e�_�q�_�[�g�h-�i�j�h�n�b�e�Z�d�l�b�q�_�k�d�h�]�h�� �b��
�h�a�^�h�j�h�\�b�l�_�e�v�g�h�]�h���i�b�l�Z�g�b�y�� 

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

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

�>�e�y���b�k�i�h�e�v�a�h�\�Z�g�b�y���\�� �d�Z�q�_�k�l�\�_���b�g�]�j�_�^�b�_�g�l�h�\�� �[�u�e�b���i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u���h�[�j�Z�a�p�u���� �k�b�j�h�i��
�b�a�� �l�h�i�b�g�Z�f�[�m�j�Z�� ���D�h�f�i�Z�g�b�y�� �©�B�k�l�:�]�j�h�>�h�g�ª������ �k�b�j�h�i�� �b�a�� �p�b�d�h�j�b�y�� ���<�G�B�B�D������ �n�b�[�j�m�e�h�a�Z�� �N������
���;�_�e�v�]�b�y�����b���b�g�m�e�b�g�����D�b�l�Z�c�������l�Z�[�e���������� 
�L�Z�[�e�b�p�Z���� �± �M�]�e�_�\�h�^�g�u�c���k�h�k�l�Z�\���h�[�j�Z�a�p�h�\���h�e�b�]�h�n�j�m�d�l�h�a�u�����N�H�K�� 

�G�Z�b�f�_�g�h�\�Z�g�b�_ 
�h�[�j�Z�a�p�Z 

�K�<����
% �j�G 

�M�]�e�_�\�h�^�g�u�c���k�h�k�l�Z�\������ 
�b�g�m-
�e�b�g 

�h�e�b�]�h�k�Z�o�Z�j�b-
�^�u�����N�H�K�� �k�Z�o�Z�j�h�a�Z �]�e�x�d�h�a�Z �n�j�m�d�l�h�a�Z 

�K�b�j�h�i���b�a���l�h�i�b�g�Z�f�[�m�j�Z 
���d�h�f�i�Z�g�b�y���©�B�k�l�:�]�j�h�>�h�g�ª�� 72,3 4,45 8,48 4,62 23,75 16,87 46,28 

�K�b�j�h�i���b�a���p�b�d�h�j�b�y�����<�G�B�B�D�� 73,8 5,98 - 75,02 9,86 3,02 12,10 
�N�b�[�j�m�e�h�a�Z���N���������;�_�e�v�]�b�y�� 96,0 5,75 92,97 - 5,17 - 1,86 
�B�g�m�e�b�g�����D�b�l�Z�c�� 96,0 6,2 57,2 22,9 9,83 3,78 6,29 
 

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

�L�_�o�g�h�e�h�]�b�y�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �d�j�m�i�u�� �©�K�Z�]�h�ª�� �i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l�� �m�\�e�Z�`�g�_�g�b�_�� �k�f�_�k�b��
�b�g�]�j�_�^�b�_�g�l�h�\�����L�Z�d�b�f���h�[�j�Z�a�h�f�����i�h�j�h�r�h�d���h�e�b�]�h�n�j�m�d�l�h�a�u���k�f�_�r�b�\�Z�x�l���k���k�m�o�b�f�b���b�g�]�j�_�^�b�_�g�l�Z�f�b��
���h�[�j�����‹�����������Z���k�b�j�h�i�u���i�j�_�^�\�Z�j�b�l�_�e�v�g�h���j�Z�k�l�\�h�j�y�x�l���\���\�h�^�_�����d�h�l�h�j�m�x���b�k�i�h�e�v�a�m�x�l���^�e�y���m�\�e�Z�`�g�_�g�b�y��
���h�[�j�Z�a�_�p���‹�������± �k�b�j�h�i���©�B�k�l�:�]�j�h�>�h�g�ª�����h�[�j�Z�a�_�p���‹�������± �k�b�j�h�i���b�a���p�b�d�h�j�b�y�����<�G�B�B�D���������J�Z�k�o�h�^���N�H�K��
�k�h�k�l�Z�\�e�y�_�l�������� %. 

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

�;�u�e�h���i�j�b�]�h�l�h�\�e�_�g�h���i�h������ �h�[�j�Z�a�p�Z���d�Z�`�^�h�c���k�f�_�k�b���� �]�^�_���a�Z�f�_�g�Z���k�Z�o�Z�j�Z���g�Z���N�H�K���k�h�k�l�Z�\�b�e�Z��
���������������b�������������k�h�h�l�\�_�l�k�l�\�_�g�g�h�����l�Z�[�e���������� 
�L�Z�[�e�b�p�Z���� �± �B�g�]�j�_�^�b�_�g�l�g�u�c���k�h�k�l�Z�\���d�j�Z�o�f�Z�e�h�h�\�h�s�g�u�o���k�f�_�k�_�c���k���N�H�K 

�B�g�]�j�_�^�b�_�g�l�u �K�h�k�l�Z�\���d�j�Z�o�f�Z�e�h�h�\�h�s�g�h�c���k�f�_�k�b������ 
�©�I�u�r�d�b�ª �©�H�\�h�s�g�u�_���[�e�b�g�q�b�d�b�ª 

�H�[�j�����‹�� �H�[�j�����‹�� �H�[�j�����‹�� �H�[�j�����‹�� �H�[�j�����‹�� �H�[�j�����‹�� 
�������K�f�_�k�v���©�>�_�l�d�Z�ª 80,8 82,2 84,5 82,9 83,8 85,6 
2. �I�h�j�h�r�h�d���b�a���l�u�d�\�u 8,4 8,4 8,4 - - - 
�������I�h�j�h�r�h�d���b�a���f�h�j�d�h�\�b - - - 7,2 7,2 7,2 
�������I�h�j�h�r�h�d���b�a���e�m�d�Z��
�j�_�i�q�Z�l�h�]�h - - - 3,0 3,0 3,0 

�������K�Z�o�Z�j 6,8 5,9 4,9 2,9 2,5 2,0 
�������K�h�e�v 4,0 3,5 2,2 4,0 3,5 2,2 
 

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

�������K�f�_�k�v���d�j�Z�o�f�Z�e�h�h�\�h�s�g�Z�y���©�I�u�r�d�b�ª: �K�f�_�k�v���©�I�u�r�d�b�ª���± �����������]���������k�l�����e�������\�k�u�i�Z�x�l���\��������
�f�e�� �\�h�^�u���� �i�_�j�_�f�_�r�b�\�Z�x�l�� �b�� �\�u�k�l�Z�b�\�Z�x�l�� ������ �f�b�g���� �<�u�i�_�d�Z�x�l�� �g�Z�� �i�h�^�k�h�e�g�_�q�g�h�f�� �f�Z�k�e�_�� �i�j�b��
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�$�E�V�W�U�D�F�W. The starch sector has covered the requirements in modified starches with less than 
60 % of their total consumption for the last ten years. In Russia modified starches are mainly 
received from corn starch. The production expansion of modified starches, the expansion of their 
assortment on the bases of using grain and tuber starches are crucial tasks for the starch sector. The 
aim of the research is to develop scientifically grounded parameters of receiving tapioca phosphate 
ester of cold swelling starch (starch phosphate) with higher dynamic viscosity and starch paste 
stability at storage. The extrusion method was applied for receiving starch phosphate. Tapioca starch 
of foreign production was chosen as a subject of research and sodium hexametaphosphate was used 
as an ester forming reagent. The influence of the reagent concentration and the extrusion 
temperature on the physicochemical characteristics of tapioca starch phosphate was investigated. It 
was determined that the curves of the dynamic viscosity of starch phosphate paste with the reagent 
concentration and extrusion temperature increase pass through the maximum. The samples, received 
at the extrusion starch temperature of 170 �± 180 0C and reagent concentration of 1,00 �± 1,25 on 
starch dry weight, had the most dynamic starch paste viscosity and swelling in cold water. The 
indices of cold water solubility of starch phosphate samples and the content of reducing agents 
increase in proportion to extrusion temperature rise. The regression equation for determination of 
dynamic starch paste viscosity of final product at different technological parameters of tapioca 
starch processing was received from mathematic treatment of experimental data. The comparative 
evaluation of the physicochemical characteristics of tapioca and potato starch phosphates, produced 
under identical conditions, showed that the indices of the dynamic starch paste viscosity and 
swelling of potato starch phosphate is higher than of tapioca one by 1,25 and 1,1 times respectively. 
It was determined that tapioca starch pastes are resistant to mixing and storage. The results of the 
research provide the basis for the development of standard documentation for tapioca starch 
phosphate production. 

Key words: tapioca starch, esterification, extrusion method, technological parameters, 
starch phosphate characteristics. 
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�w�n�b�j�h�\�� �d�j�Z�o�f�Z�e�Z�� �]�h�j�y�q�_�]�h�� �b�� �o�h�e�h�^�g�h�]�h�� �g�Z�[�m�o�Z�g�b�y���� �I�h�k�e�_�^�g�b�_�� �b�f�_�x�l�� �k�m�s�_�k�l�\�_�g�g�u�_��
�i�j�_�b�f�m�s�_�k�l�\�Z���� �l�Z�d�� �d�Z�d�� �g�Z�[�m�o�Z�x�l���� �q�Z�k�l�b�q�g�h�� �b�e�b�� �i�h�e�g�h�k�l�v�x�� �j�Z�k�l�\�h�j�y�x�l�k�y�� �\�� �o�h�e�h�^�g�h�c�� �\�h�^�_����
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�J�_�Z�d�p�b�y�� �w�l�_�j�b�n�b�d�Z�p�b�b�� ���w�n�b�j�h�h�[�j�Z�a�h�\�Z�g�b�y���� �d�j�Z�o�f�Z�e�Z�� �h�l�g�h�k�b�l�k�y�� �d�� �g�Z�b�[�h�e�_�_��
�\�h�k�l�j�_�[�h�\�Z�g�g�u�f���o�b�f�b�q�_�k�d�b�f���f�h�^�b�n�b�d�Z�p�b�y�f���\���f�b�j�_���^�e�y���i�h�e�m�q�_�g�b�y���w�n�b�j�h�\���d�j�Z�o�f�Z�e�Z���� 

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

�A�Z�^�Z�q�b�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �b�a�m�q�b�l�v�� �\�e�b�y�g�b�_�� �\�Z�`�g�_�c�r�b�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\��
�i�j�h�p�_�k�k�Z�� �w�d�k�l�j�m�a�b�b�� �g�Z�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z����
�H�i�j�_�^�_�e�b�l�v�� �a�Z�\�b�k�b�f�h�k�l�b�� �i�h�d�Z�a�Z�l�_�e�_�c�� �k�l�_�i�_�g�b�� �j�Z�k�l�\�h�j�b�f�h�k�l�b�� �b�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �\�y�a�d�h�k�l�b��
�l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �h�l�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z�� �g�Z�l�j�b�y�� �b�� �l�_�f�i�_�j�Z�l�m�j�u��
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�H�[�t�_�d�l�u�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y. �H�[�t�_�d�l�Z�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �y�\�e�y�e�b�k�v�� �l�Z�i�b�h�d�h�\�u�c��
�d�j�Z�o�f�Z�e���b���i�h�e�m�q�Z�_�f�u�_���b�a���g�_�]�h���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�u�����L�Z�i�b�h�d�h�\�u�c���d�j�Z�o�f�Z�e���i�h�e�m�q�_�g���i�h���b�f�i�h�j�l�m��
�b�a�� �<�v�_�l�g�Z�f�Z�� �h�l�� �n�b�j�f�u�� �©Vedan Vietnam Enterprise Corp. LTD�ª�� �k�h�� �k�e�_�^�m�x�s�b�f�b��
�h�j�]�Z�g�h�e�_�i�l�b�q�_�k�d�b�f�b���b���n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�f�b���i�h�d�Z�a�Z�l�_�e�y�f�b���d�Z�q�_�k�l�\�Z�����p�\�_�l���± �[�_�e�u�c�����a�Z�i�Z�o���± �[�_�a��
�i�h�k�l�h�j�h�g�g�_�]�h���a�Z�i�Z�o�Z�����f�Z�k�k�h�\�Z�y���^�h�e�y���\�e�Z�]�b���± �����������������f�Z�k�k�h�\�Z�y���^�h�e�y���a�h�e�u���± �����������������k�h�^�_�j�`�Z�g�b�_��
�j�Z�k�l�\�h�j�b�f�u�o�� �\�_�s�_�k�l�\���± �������� ������ �l�b�l�j�m�_�f�Z�y�� �d�b�k�e�h�l�g�h�k�l�v���± �������� �k�f3 �������F��NaOH���� �<�� �d�Z�q�_�k�l�\�_��
�w�n�b�j�h�h�[�j�Z�a�m�x�s�_�]�h�� �j�_�Z�]�_�g�l�Z�� �\�u�[�j�Z�g�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l���g�Z�l�j�b�y���� �k�h�^�_�j�`�Z�s�b�c�� ���� % P2O5, 
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�^�b�g�Z�f�b�q�_�k�d�m�x�� �\�y�a�d�h�k�l�v�� ������ ��-�g�h�]�h�� �d�e�_�c�k�l�_�j�Z���± �\�b�k�d�h�a�b�f�_�l�j�b�q�_�k�d�b�f�� �f�_�l�h�^�h�f�� �g�Z��
�\�b�k�d�h�a�b�f�_�l�j�_�� �=�_�i�i�e�_�j�Z���� �j�_�^�m�p�b�j�m�x�s�b�_�� �\�_�s�_�k�l�\�Z���± �o�b�f�b�q�_�k�d�b�f�� �f�_�l�h�^�h�f�� �;�_�j�l�j�Z�g�Z�� �>���@����
�\�h�^�h�m�^�_�j�`�b�\�Z�x�s�m�x���k�i�h�k�h�[�g�h�k�l�v�������]���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z���± �i�h���f�_�l�h�^�m���R�h�o�Z���>���@�����g�Z�[�m�o�Z�_�f�h�k�l�v��
�± �i�h���L�M����������-001-27949689-�������©�G�Z�[�m�o�Z�x�s�b�_���d�j�Z�o�f�Z�e�h�i�j�h�^�m�d�l�u�ª���� 

�H�[�j�Z�a�p�u���l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z���i�h�e�m�q�Z�e�b���\���h�i�u�l�g�h�f���p�_�o�_���f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�o��
�d�j�Z�o�f�Z�e�h�\���<�G�B�B���d�j�Z�o�f�Z�e�Z���b���i�_�j�_�j�Z�[�h�l�d�b���d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h���k�u�j�v�y �g�Z���g�_�i�j�_�j�u�\�g�h�c���e�b�g�b�b���k��
�^�\�m�o�r�g�_�d�h�\�u�f���w�d�k�l�j�m�^�_�j�h�f���f�Z�j�d�b���J��-�D�W�>�����H�i�u�l�g�u�_���h�[�j�Z�a�p�u���]�h�l�h�\�b�e�b���k�e�_�^�m�x�s�b�f���h�[�j�Z�a�h�f����
�]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�� �g�Z�l�j�b�y�� �j�Z�k�l�\�h�j�y�e�b�� �\�� �]�h�j�y�q�_�c�� �\�h�^�_�� �i�j�b�� �l�_�f�i�_�j�Z�l�m�j�_�������«������ �h�K�� �b�� �j�Z�k�i�u�e�y�e�b��
�i�m�e�v�\�_�j�b�a�Z�l�h�j�h�f �\���d�j�Z�o�f�Z�e���i�j�b���_�]�h���g�_�i�j�_�j�u�\�g�h�f���i�_�j�_�f�_�r�b�\�Z�g�b�b���\���k�f�_�k�b�l�_�e�_�����a�Z�l�_�f���d�j�Z�o�f�Z�e���k��
�j�_�Z�]�_�g�l�h�f���g�Z�i�j�Z�\�e�y�e�b���\���w�d�k�l�j�m�^�_�j�����H�[�j�Z�[�h�l�d�m���d�j�Z�o�f�Z�e�Z���k���j�_�Z�]�_�g�l�h�f���i�j�h�\�h�^�b�e�b���i�j�b���f�Z�k�k�h�\�h�c��
�^�h�e�b�� �\�e�Z�]�b�� ������ ������ �q�Z�k�l�h�l�_�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�h�\�� �w�d�k�l�j�m�^�_�j�Z�� �������� �h�[���f�b�g���� �I�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v��
�w�d�k�l�j�m�^�_�j�Z�� �k�h�k�l�Z�\�e�y�e�Z�� ������ �d�]���q�����<�u�i�j�_�k�k�h�\�u�\�Z�g�b�_�� �w�d�k�l�j�m�^�Z�l�Z �i�j�h�b�k�o�h�^�b�e�h�� �q�_�j�_�a�� �h�l�\�_�j�k�l�b�y�� �\��
�f�Z�l�j�b�p�_�� �^�b�Z�f�_�l�j�h�f�� ���� �f�f. �I�h�e�m�q�_�g�g�u�_�� �h�[�j�Z�a�p�u�� �w�d�k�l�j�m�^�Z�l�Z�� �b�a�f�_�e�v�q�Z�e�b �g�Z�� �e�Z�[�h�j�Z�l�h�j�g�h�c��
�f�_�e�v�g�b�p�_�����i�j�h�k�_�b�\�Z�e�b���q�_�j�_�a���k�b�l�h���k���j�Z�a�f�_�j�h�f���k�l�h�j�h�g�u���d�\�Z�^�j�Z�l�g�h�c���y�q�_�c�d�b�������f�f���b���Z�g�Z�e�b�a�b�j�h�\�Z�e�b�� 
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�����d���f�Z�k�k�_���K�<���d�j�Z�o�f�Z�e�Z���i�j�b���l�_�f�i�_�j�Z�l�m�j�_���w�d�k�l�j�m�a�b�b�������� �h�K�����<�e�b�y�g�b�_���l�_�f�i�_�j�Z�l�m�j�u���w�d�k�l�j�m�a�b�b��
�b�k�k�e�_�^�h�\�Z�e�b���\���^�b�Z�i�Z�a�h�g�_�������� �± 200 �h�K �b���d�h�g�p�_�g�l�j�Z�p�b�b���j�_�Z�]�_�g�l�Z�����������������d���f�Z�k�k�_���K�<���d�j�Z�o�f�Z�e�Z�� 
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�i�j�b���l�_�f�i�_�j�Z�l�m�j�_�����������h�K���b���d�h�g�p�_�g�l�j�Z�p�b�b���]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z���g�Z�l�j�b�y���������������d���f�Z�k�k�_���K�<���d�j�Z�o�f�Z�e�Z�� 
�Q�Z�k�l�h�l�Z�� �\�j�Z�s�_�g�b�y�� �f�_�r�Z�e�d�b�� �i�j�b���b�k�k�e�_�^�h�\�Z�g�b�b�� �k�h�k�l�Z�\�e�y�e�Z�� �������� �h�[���f�b�g���� �I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v 
�i�_�j�_�f�_�r�b�\�Z�g�b�y���b�a�f�_�g�y�e�b���h�l���������^�h���������f�b�g�����K�l�Z�[�b�e�v�g�h�k�l�v���d�e�_�c�k�l�_�j�Z���i�j�b���o�j�Z�g�_�g�b�b���\���l�_�q�_�g�b�_�� 
�����^�g�_�c���i�j�b���l�_�f�i�_�j�Z�l�m�j�_���� �h�K �h�i�j�_�^�_�e�y�e�b���g�Z���h�[�j�Z�a�p�Z�o���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�����i�h�e�m�q�_�g�g�u�o���i�j�b����������
�b�������� �h�K���b���d�h�g�p�_�g�l�j�Z�p�b�b���j�_�Z�]�_�g�l�Z���������������d���f�Z�k�k�_���K�<���d�j�Z�o�f�Z�e�Z�� 

�H�[�j�Z�a�p�u�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �b�k�k�e�_�^�h�\�Z�e�b�� �\�� �l�j�_�o�d�j�Z�l�g�h�c�� �i�h�\�l�h�j�g�h�k�l�b�� 
�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �^�Z�g�g�u�_ �h�[�j�Z�[�Z�l�u�\�Z�e�b�� �\�� �i�j�h�]�j�Z�f�f�_���©Statistica ���������ª. �>�h�\�_�j�b�l�_�e�v�g�u�c��
�b�g�l�_�j�\�Z�e���k�j�_�^�g�_�]�h���Z�j�b�n�f�_�l�b�q�_�k�d�h�]�h���j�Z�k�k�q�b�l�Z�g���i�h���m�j�h�\�g�x���a�g�Z�q�b�f�h�k�l�b��p �”�������������� �H�i�j�_�^�_�e�y�e�b��
�k�j�_�^�g�b�_���a�g�Z�q�_�g�b�y�����F�����b���h�l�d�e�h�g�_�g�b�y���k�j�_�^�g�b�o���a�g�Z�q�_�g�b�c�����“m).  

�J�_�a�m�e�v�l�Z�l�u���b���b�o���h�[�k�m�`�^�_�g�b�_. �B�k�k�e�_�^�h�\�Z�g�h���\�e�b�y�g�b�_���d�h�g�p�_�g�l�j�Z�p�b�b���]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z 
�g�Z�l�j�b�y�� �b�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b�� �g�Z�� �h�j�]�Z�g�h�e�_�i�l�b�q�_�k�d�b�_�� �b�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z��
�l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z���o�h�e�h�^�g�h�]�h���g�Z�[�m�o�Z�g�b�y�����J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�y���i�h�d�Z�a�Z�e�b�����q�l�h��
�k�� �m�\�_�e�b�q�_�g�b�_�f�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �j�_�Z�]�_�g�l�Z�� �h�l�� ���� �^�h�� ���������� ���� �d�� �f�Z�k�k�_�� �K�<�� �d�j�Z�o�f�Z�e�Z�� �i�h�d�Z�a�Z�l�_�e�b��
�^�b�g�Z�f�b�q�_�k�d�h�c�� �\�y�a�d�h�k�l�b�� �b�� �\�h�^�h�m�^�_�j�`�b�\�Z�x�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �i�h�\�u�k�b�e�b�k�v��
�k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �\�� �������� �b�� �������� �j�Z�a�Z���� �H�[�j�Z�a�p�u�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �[�_�e�h�]�h�� �p�\�_�l�Z�� �k�� �g�Z�b�[�h�e�v�r�_�c��
�^�b�g�Z�f�b�q�_�k�d�h�c�� �\�y�a�d�h�k�l�v�x�� �b�� �\�h�^�h�m�^�_�j�`�b�\�Z�x�s�_�c�� �k�i�h�k�h�[�g�h�k�l�v�x�� �[�u�e�b�� �i�h�e�m�q�_�g�u�� �i�j�b��
�d�h�g�p�_�g�l�j�Z�p�b�b���j�_�Z�]�_�g�l�Z�����������������d���f�Z�k�k�_���K�<���d�j�Z�o�f�Z�e�Z�����l�Z�[�e. 1).  
�L�Z�[�e�b�p�Z�� �����± �<�e�b�y�g�b�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z�� �g�Z�l�j�b�y�� �g�Z�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z��
�l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�����L���w�d�k�l�j�m�a�b�b��� �������� �h�K) 
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�<�u�k�h�d�Z�y�� �l�_�f�i�_�j�Z�l�m�j�Z�� �b�� �^�Z�\�e�_�g�b�_���� �k�h�a�^�Z�\�Z�_�f�u�_�� �\�� �j�Z�[�h�q�_�c�� �a�h�g�_�� �^�\�m�o�r�g�_�d�h�\�h�]�h��
�w�d�k�l�j�m�^�_�j�Z���� �Z�� �l�Z�d�`�_�� �i�j�b�k�m�l�k�l�\�b�_�� �w�n�b�j�h�h�[�j�Z�a�m�x�s�_�]�h�� �j�_�Z�]�_�g�l�Z�� �g�_�� �l�h�e�v�d�h�� �j�Z�a�j�m�r�Z�x�l��
�m�i�h�j�y�^�h�q�_�g�g�m�x���k�l�j�m�d�l�m�j�m���a�_�j�_�g���l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�Z�����g�h���b���h�[�_�k�i�_�q�b�\�Z�x�l���h�[�j�Z�a�h�\�Z�g�b�_���w�n�b�j�Z��
�d�j�Z�o�f�Z�e�Z���k���i�h�\�u�r�_�g�g�h�c���\�y�a�d�h�k�l�v�x���\�k�e�_�^�k�l�\�b�_���i�j�h�l�_�d�Z�g�b�y���j�_�Z�d�p�b�b���w�l�_�j�b�n�b�d�Z�p�b�b�����<���i�j�h�p�_�k�k�_��
�w�l�_�j�b�n�b�d�Z�p�b�b�� �d�j�Z�o�f�Z�e�Z�� �i�j�h�b�k�o�h�^�b�l�� �i�j�b�k�h�_�^�b�g�_�g�b�_�� �n�h�k�n�Z�l�g�u�o�� �]�j�m�i�i�� �d�� �f�h�g�h�f�_�j�Z�f��
�j�Z�k�s�_�i�e�_�g�g�u�o�� �i�h�e�b�k�Z�o�Z�j�b�^�h�\���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �b�a�f�_�g�_�g�b�x�� �j�_�h�e�h�]�b�q�_�k�d�b�o�� �k�\�h�c�k�l�\�� �]�h�l�h�\�h�]�h��
�i�j�h�^�m�d�l�Z�����\���l�h�f���q�b�k�e�_���i�h�\�u�r�_�g�b�x���^�b�g�Z�f�b�q�_�k�d�h�c���\�y�a�d�h�k�l�b���b���\�h�^�h�m�^�_�j�`�b�\�Z�x�s�_�c���k�i�h�k�h�[�g�h�k�l�b����
�I�j�b�� �^�Z�e�v�g�_�c�r�_�f�� �i�h�\�u�r�_�g�b�b�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �j�_�Z�]�_�g�l�Z�� �h�l�� ���������� ���� �^�h�� ���������� ���� �m�d�Z�a�Z�g�g�u�_��
�i�h�d�Z�a�Z�l�_�e�b�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�� �m�f�_�g�v�r�Z�x�l�k�y���� �P�\�_�l�� �h�[�j�Z�a�p�h�\�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z����
�i�h�e�m�q�_�g�g�u�o���\���^�b�Z�i�Z�a�h�g�_���d�h�g�p�_�g�l�j�Z�p�b�c���j�_�Z�]�_�g�l�Z�����������«�����������������k�l�Z�g�h�\�b�e�k�y���i�Z�e�_�\�u�f���\�k�e�_�^�k�l�\�b�_��
�h�[�j�Z�a�h�\�Z�g�b�y���d�j�Z�k�y�s�b�o���\�_�s�_�k�l�\�� 

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

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �k�� �j�h�k�l�h�f�� �l�_�f�i�_�j�Z�l�m�j�u���w�d�k�l�j�m�a�b�b�� �h�l�� �������� �^�h��
180 �h�K���^�b�g�Z�f�b�q�_�k�d�Z�y���\�y�a�d�h�k�l�v���d�e�_�c�k�l�_�j�Z���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z���i�h�\�u�k�b�e�Z�k�v���\�����������j�Z�a�Z���\�k�e�_�^�k�l�\�b�_��
�h�[�j�Z�a�h�\�Z�g�b�y�� �n�h�k�n�Z�l�g�u�o�� �w�n�b�j�h�\�� �d�j�Z�o�f�Z�e�Z�� �i�j�b�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�b�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z�� �g�Z�l�j�b�y�� �k��
�j�Z�k�s�_�i�e�_�g�g�u�f�b���i�h�e�b�k�Z�o�Z�j�b�^�Z�f�b���l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�Z�����j�b�k. 1).  

 

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

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

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

�I�j�h�\�_�^�_�g�u���b�k�k�e�_�^�h�\�Z�g�b�y���i�h���b�a�m�q�_�g�b�x���\�e�b�y�g�b�_���j�Z�a�g�u�o���d�h�g�p�_�g�l�j�Z�p�b�c���]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z��
�g�Z�l�j�b�y�� �b�� �l�_�f�i�_�j�Z�l�m�j�� �w�d�k�l�j�m�a�b�b�� �g�Z�� �^�b�g�Z�f�b�q�_�k�d�m�x�� �\�y�a�d�h�k�l�v�� �d�e�_�c�k�l�_�j�Z�� �l�Z�i�b�h�d�h�\�h�]�h��
�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�����H�i�j�_�^�_�e�_�g�h�����q�l�h���d�j�b�\�u�_���^�b�g�Z�f�b�q�_�k�d�h�c���\�y�a�d�h�k�l�b���d�e�_�c�k�l�_�j�Z���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�h�\��
�k�� �i�h�\�u�r�_�g�b�_�f�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �j�_�Z�]�_�g�l�Z�� �b�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b�� �i�j�h�o�h�^�y�l�� �q�_�j�_�a�� �f�Z�d�k�b�f�m�f���� �K��
�i�h�\�u�r�_�g�b�_�f���d�h�g�p�_�g�l�j�Z�p�b�b���j�_�Z�]�_�g�l�Z���h�l�������������^�h�����������������b���l�_�f�i�_�j�Z�l�m�j�u���w�d�k�l�j�m�a�b�b���h�l�����������^�h�����������h�K��
�^�b�g�Z�f�b�q�_�k�d�Z�y�� �\�y�a�d�h�k�l�v�� �h�[�j�Z�a�p�h�\�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �i�h�\�u�r�Z�_�l�k�y�� �b�� �^�h�k�l�b�]�Z�_�l��
�g�Z�b�[�h�e�v�r�_�]�h���a�g�Z�q�_�g�b�y�����i�j�b���l�_�f�i�_�j�Z�l�m�j�Z�o�������� �± 180 �h�K�����j�b�k. ���������I�h�\�u�r�_�g�b�_���\�y�a�d�h�k�l�b���h�[�m�k�e�h�\�e�_�g�h��
�m�k�d�h�j�_�g�b�_�f���i�j�h�p�_�k�k�Z���h�[�j�Z�a�h�\�Z�g�b�y���n�h�k�n�Z�l�g�u�o���w�n�b�j�h�\���d�j�Z�o�f�Z�e�Z���� 
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�I�j�b�� �i�h�\�u�r�_�g�b�b�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b�� �d�j�Z�o�f�Z�e�Z�� �^�h�� �������� �b�� ������ �h�K�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�b��
�j�_�Z�]�_�g�l�Z�� �h�l�� ���������� �^�h�� ���������� ���� �^�b�g�Z�f�b�q�_�k�d�Z�y�� �\�y�a�d�h�k�l�v�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�h�\�� �m�f�_�g�v�r�Z�_�l�k�y��
�\�k�e�_�^�k�l�\�b�_�� �[�h�e�_�_�� �b�g�l�_�g�k�b�\�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �^�_�i�h�e�b�f�_�j�b�a�Z�p�b�b�� �i�h�e�b�k�Z�o�Z�j�b�^�h�\�� �i�h�^�� �^�_�c�k�l�\�b�_�f��
�\�u�k�h�d�b�o�� �l�_�f�i�_�j�Z�l�m�j���� �I�j�b�� �w�l�h�f�� �p�\�_�l�� �h�[�j�Z�a�p�h�\�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �k�l�Z�g�h�\�b�e�k�y�� �i�Z�e�_�\�u�f����
�H�q�_�\�b�^�g�h���� �q�l�h�� �k�� �i�h�\�u�r�_�g�b�_�f�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b�� �d�j�Z�o�f�Z�e�Z�� �i�j�h�p�_�k�k�u�� �w�l�_�j�b�n�b�d�Z�p�b�b�� �b��
�^�_�i�h�e�b�f�_�j�b�a�Z�p�b�b���i�j�h�l�_�d�Z�x�l���h�^�g�h�\�j�_�f�_�g�g�h�����g�h���k���j�Z�a�g�h�c���k�d�h�j�h�k�l�v�x���� 

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

�\�y�a�d�h�k�l�v���d�e�_�c�k�l�_�j�Z���l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z��  - �K� ������������������  - �K� ��������������������
 - �K��� ������������������  - �K��� ��������������������  - �K��� �������������� 

 

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

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

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

�w�d�k�l�j�m�a�b�b�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�Z�� ������ �± 180 �h�K�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z�� �g�Z�l�j�b�y��
1,00 �± ���������� ���� �d�� �f�Z�k�k�_�� �K�<�� �d�j�Z�o�f�Z�e�Z�� �^�e�y�� �i�h�e�m�q�_�g�b�y�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �l�Z�i�b�h�d�h�\�h�]�h��
�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �[�_�e�h�]�h�� �p�\�_�l�Z�� �k�� �g�Z�b�[�h�e�v�r�b�f�b�� �i�h�d�Z�a�Z�l�_�e�y�f�b�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �\�y�a�d�h�k�l�b��
�d�e�_�c�k�l�_�j�Z���� 

�<�e�b�y�g�b�_�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b�� �g�Z�� �i�h�d�Z�a�Z�l�_�e�b�� �k�l�_�i�_�g�b�� �j�Z�k�l�\�h�j�b�f�h�k�l�b�� �\�� �o�h�e�h�^�g�h�c��
�\�h�^�_���� �g�Z�[�m�o�Z�_�f�h�k�l�b�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �b�� �k�h�^�_�j�`�Z�g�b�y�� �\�� �g�_�f�� �j�_�^�m�p�b�j�m�x�s�b�o��
�\�_�s�_�k�l�\���i�h�d�Z�a�Z�g�h���\���l�Z�[�e. 2. 
�L�Z�[�e�b�p�Z�� �����± �<�e�b�y�g�b�_�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b�� �g�Z�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z�� �l�Z�i�b�h�d�h�\�h�]�h��
�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�����K�j����= 1,0 %) 

�L�_�f�i�_�j�Z�l�m�j�Z��
�w�d�k�l�j�m�a�b�b������ 

�K�l�_�i�_�g�v���j�Z�k�l�\�h�j�b�f�h�k�l�b���\��
�\�h�^�_���i�j�b���������h�K������ 

�G�Z�[�m�o�Z�_�f�h�k�l�v����
�k�f3���] 

�K�h�^�_�j�`�Z�g�b�_���j�_�^�m�p�b�j�m�x�s�b�o��
�\�_�s�_�k�l�\������ 

150 ���������“�������� 
 

���������“������ ���������“�������� 
160 ���������“������ ���������“������ ���������“�������� 
170 ���������“������ ���������“�������� ���������“�������� 
180 ���������“������ ���������“������ ���������“�������� 
190 ���������“������ ���������“������ ���������“�������� 
200 ���������“������ ���������“������ ���������“�������� 

 

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



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
_______________________________________________________________________________________________________________________________________________________________________________________________ 

46 
 

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

�I�j�h�\�_�^�_�g�Z�� �k�j�Z�\�g�b�l�_�e�v�g�Z�y�� �h�p�_�g�d�Z�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�o�� �k�\�h�c�k�l�\�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�h�\����
�i�h�e�m�q�_�g�g�u�o���b�a �d�Z�j�l�h�n�_�e�v�g�h�]�h���b���l�Z�i�b�h�d�h�\�h�]�h���d�j�Z�o�f�Z�e�h�\���f�_�l�h�^�h�f���w�d�k�l�j�m�a�b�b���i�j�b���h�^�b�g�Z�d�h�\�u�o��
�m�k�e�h�\�b�y�o���� �d�h�g�p�_�g�l�j�Z�p�b�y�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z�� �g�Z�l�j�b�y�� �k�h�k�l�Z�\�e�y�e�Z�� �������� ���� �d�� �f�Z�k�k�_�� �K�<�� �d�j�Z�o�f�Z�e�Z����
�\�e�Z�`�g�h�k�l�v���k�f�_�k�b���d�j�Z�o�f�Z�e�Z���k���j�_�Z�]�_�g�l�h�f���± �����������������l�_�f�i�_�j�Z�l�m�j�Z���w�d�k�l�j�m�a�b�b���± 170 �h�K���� 

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

�G�Z�� �h�k�g�h�\�Z�g�b�b�� �i�h�e�m�q�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �h�i�j�_�^�_�e�_�g�h���� �q�l�h�� �l�Z�i�b�h�d�h�\�u�c�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l��
�i�h���k�\�h�c�k�l�\�Z�f���i�j�b�[�e�b�`�Z�_�l�k�y���d���d�Z�j�l�h�n�_�e�v�g�h�f�m���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�m�����K�e�_�^�h�\�Z�l�_�e�v�g�h�����l�Z�i�b�h�d�h�\�u�c��
�d�j�Z�o�f�Z�e�� �f�h�`�_�l �i�j�b�f�_�g�y�l�v�k�y�� �\�� �d�Z�q�_�k�l�\�_�� �Z�e�v�l�_�j�g�Z�l�b�\�g�h�]�h�� �k�u�j�v�y�� �\�a�Z�f�_�g�� �d�Z�j�l�h�n�_�e�v�g�h�]�h��
�d�j�Z�o�f�Z�e�Z���^�e�y���i�j�h�b�a�\�h�^�k�l�\�Z���n�h�k�n�Z�l�g�u�o���w�n�b�j�h�\���d�j�Z�o�f�Z�e�Z���� 
�L�Z�[�e�b�p�Z�� �����± �K�j�Z�\�g�b�l�_�e�v�g�Z�y�� �h�p�_�g�d�Z�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�o�� �k�\�h�c�k�l�\�� �l�Z�i�b�h�d�h�\�h�]�h�� �b�� �d�Z�j�l�h�n�_�e�v�g�h�]�h��
�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�h�\�������L��� ���������h�K�����K�j��=1,0 %) 

�G�Z�b�f�_�g�h�\�Z�g�b�_���i�j�h�^�m�d�l�Z 

�>�b�g�Z�f�b�q�_�k�d�Z�y��
�\�y�a�d�h�k�l�v��

�d�e�_�c�k�l�_�j�Z����
�f�I�Z���k 

�K�l�_�i�_�g�v��
�j�Z�k�l�\�h�j�b�f�h�k�l�b���\��
�\�h�^�_���i�j�b���������h�K������ 

�G�Z�[�m�o�Z-
�_�f�h�k�l�v�����k�f3���] 

�K�h�^�_�j�`�Z�g�b�_��
�j�_�^�m�p�b-
�j�m�x�s�b�o��

�\�_�s�_�k�l�\������ 
�D�j�Z�o�f�Z�e�h�n�h�k�n�Z�l���d�Z�j�l�h�n�_�e�v�g�u�c�� ���������“���� ���������“������ ���������“������ 0,20 
�D�j�Z�o�f�Z�e�h�n�h�k�n�Z�l �l�Z�i�b�h�d�h�\�u�c�� �������“���� ���������“������ ���������“������ ���������“�������� 
 

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

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

 
�J�b�k�m�g�h�d�������± �<�e�b�y�g�b�_���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���i�_�j�_�f�_�r�b�\�Z�g�b�y���d�e�_�c�k�l�_�j�Z���l�Z�i�b�h�d�h�\�h�]�h��

�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�����i�h�e�m�q�_�g�g�h�]�h���i�j�b�����������h�K �b���d�h�g�p�_�g�l�j�Z�p�b�b���j�_�Z�]�_�g�l�Z�����������������g�Z���i�h�d�Z�a�Z�l�_�e�v��
�^�b�g�Z�f�b�q�_�k�d�h�c���\�y�a�d�h�k�l�b 
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�D�e�_�c�k�l�_�j�u�� �^�\�m�o�� �h�[�j�Z�a�p�h�\�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z���� �i�h�e�m�q�_�g�g�u�o�� �i�j�b�� ��6���� �b��
180�h�K�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �j�_�Z�]�_�g�l�Z�� �������� ������ �b�k�k�e�_�^�h�\�Z�g�u�� �g�Z�� �m�k�l�h�c�q�b�\�h�k�l�v�� �i�j�b�� �o�j�Z�g�_�g�b�b�� �\��
�o�h�e�h�^�b�e�v�g�h�c���d�Z�f�_�j�_���i�j�b���l�_�f�i�_�j�Z�l�m�j�_ 4 �h�K�����H�i�j�_�^�_�e�_�g�h�����q�l�h���d�e�_�c�k�l�_�j�u���g�_���j�_�l�j�h�]�j�Z�^�b�j�h�\�Z�e�b��
�b�� �g�_�� �j�Z�k�k�e�h�b�e�b�k�v�� �\�� �l�_�q�_�g�b�_�� ���� �k�m�l�h�d���� �I�h�d�Z�a�Z�l�_�e�b�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �\�y�a�d�h�k�l�b�� �d�e�_�c�k�l�_�j�Z��
�b�k�k�e�_�^�m�_�f�u�o�� �h�[�j�Z�a�p�h�\�� �i�j�b�� �o�j�Z�g�_�g�b�b�� �a�g�Z�q�b�f�h�� �g�_�� �b�a�f�_�g�b�e�b�k�v���� �q�l�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�[�� �b�o��
�k�l�Z�[�b�e�v�g�h�k�l�b���i�j�b���o�j�Z�g�_�g�b�b�����j�b�k. 4). 

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

�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�����i�h�e�m�q�_�g�g�u�o���i�j�b����6�����b�����������h�K���b���d�h�g�p�_�g�l�j�Z�p�b�b���j�_�Z�]�_�g�l�Z���������������g�Z���i�h�d�Z�a�Z�l�_�e�v��
�^�b�g�Z�f�b�q�_�k�d�h�c���\�y�a�d�h�k�l�b�� - �L��� ���������h�K����  - �L��� �����������h�K 

 

�L�Z�i�b�h�d�h�\�u�_���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�u���� �i�h�e�m�q�_�g�g�u�_�� �i�j�b�� �j�Z�a�g�u�o�� �j�_�`�b�f�Z�o�� �h�[�j�Z�[�h�l�d�b����
�i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c�� �f�_�e�d�h�^�b�k�i�_�j�k�g�u�_�� �i�h�j�h�r�d�b�� �[�_�e�h�]�h�� �b�e�b�� �i�Z�e�_�\�h�]�h�� �p�\�_�l�Z���� �g�_�� �b�f�_�x�s�b�_��
�a�Z�i�Z�o�Z�����J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�c���i�h�d�Z�a�Z�e�b�����q�l�h���i�e�h�l�g�h�k�l�v���f�Z�k�k�u���h�[�j�Z�a�p�h�\���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z����
�h�i�j�_�^�_�e�_�g�g�Z�y���i�j�b���Z�l�f�h�k�n�_�j�g�h�f���^�Z�\�e�_�g�b�b�����k�h�k�l�Z�\�e�y�e�Z�������� �± ���������d�]�����f3�����H�g�Z���g�_���b�a�f�_�g�y�e�Z�k�v���h�l��
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���i�Z�j�Z�f�_�l�j�h�\���i�h�e�m�q�_�g�b�y���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�h�\�����Z���a�g�Z�q�b�f�h���a�Z�\�b�k�_�e�Z���h�l���k�l�_�i�_�g�b��
�b�a�f�_�e�v�q�_�g�b�y���w�d�k�l�j�m�^�Z�l�Z�� 

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

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

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

�H�i�j�_�^�_�e�_�g�h���� �q�l�h�� �^�e�y�� �i�h�e�m�q�_�g�b�y�� �l�Z�i�b�h�d�h�\�h�]�h�� �d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z�� �[�_�e�h�]�h�� �p�\�_�l�Z�� �k��
�g�Z�b�[�h�e�v�r�_�c�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �\�y�a�d�h�k�l�v�x�� �d�e�_�c�k�l�_�j�Z�� �d�h�g�p�_�g�l�j�Z�p�b�y�� �]�_�d�k�Z�f�_�l�Z�n�h�k�n�Z�l�Z�� �g�Z�l�j�b�y��
�^�h�e�`�g�Z���k�h�k�l�Z�\�e�y�l�v���������� �± 1,25 �����d���f�Z�k�k�_���K�<���d�j�Z�o�f�Z�e�Z�����l�_�f�i�_�j�Z�l�m�j�Z���w�d�k�l�j�m�a�b�b�������� �± 180 �h�K���� 
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�I�h�d�Z�a�Z�l�_�e�b���k�l�_�i�_�g�b���j�Z�k�l�\�h�j�b�f�h�k�l�b���d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�h�\���\���o�h�e�h�^�g�h�c���\�h�^�_���b���k�h�^�_�j�`�Z�g�b�y��
�j�_�^�m�p�b�j�m�x�s�b�o�� �\�_�s�_�k�l�\�� �i�h�\�u�r�Z�x�l�k�y�� �i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h�� �j�h�k�l�m�� �l�_�f�i�_�j�Z�l�m�j�u�� �w�d�k�l�j�m�a�b�b���� �q�l�h��
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �^�_�i�h�e�b�f�_�j�b�a�Z�p�b�b�� �f�h�e�_�d�m�e�� �i�h�e�b�k�Z�o�Z�j�b�^�h�\�� �k�� �h�[�j�Z�a�h�\�Z�g�b�_�f��
�g�b�a�d�h�f�h�e�_�d�m�e�y�j�g�u�o�� �i�j�h�^�m�d�l�h�\�� �^�_�k�l�j�m�d�p�b�b���� �M�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �d�e�_�c�k�l�_�j�u�� �l�Z�i�b�h�d�h�\�h�]�h��
�d�j�Z�o�f�Z�e�h�n�h�k�n�Z�l�Z���m�k�l�h�c�q�b�\�u���i�j�b���i�_�j�_�f�_�r�b�\�Z�g�b�b���b���o�j�Z�g�_�g�b�b���� 

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

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

�E�b�l�_�j�Z�l�m�j�Z. ������ �K�h�e�h�f�b�g�Z�� �E���K������ �E�m�d�b�g�� �G���>������ �K�h�e�h�f�b�g�� �>���:���� �J�Z�a�\�b�l�b�_�� �i�j�h�b�a�\�h�^�k�l�\�Z��
�g�Z�l�b�\�g�u�o�� �b�� �f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �d�j�Z�o�f�Z�e�h�\�� �\�� �d�j�Z�o�f�Z�e�h�i�Z�l�h�q�g�h�c�� �h�l�j�Z�k�e�b�� ������ �I�b�s�_�\�Z�y��
�i�j�h�f�u�r�e�_�g�g�h�k�l�v�����±  2021. �± �‹�����������± �K��������-15. DOI: 10.52653/PPI.2021.12. 002  

2. Jiangping Ye, Shunjing Luo, Ao Huang, Jun Chen at all. Synthesis and characterization of 
citric acid esterified rise starch by reactive extrusion: A new method of producing resistant starch // 
Food Hydrocolloids. �± 2019. �± Vol. 92. �±  pp. 135-142. DOI: org/10.1016/j.foodhyd.2019.01.064 

������ �K�h�e�h�f�b�g�� �>���:���� �K�h�e�h�f�b�g�Z�� �E���K���� �B�k�k�e�_�^�h�\�Z�g�b�y�� �\�� �h�[�e�Z�k�l�b�� �i�h�e�m�q�_�g�b�y�� �w�n�b�j�h�\��
�l�j�b�l�b�d�Z�e�_�\�h�]�h���d�j�Z�o�f�Z�e�Z���������I�b�s�_�\�Z�y���i�j�h�f�u�r�e�_�g�g�h�k�l�v�����± 2018. �± �‹�����������± �K��������- 95. 

4. �@�m�r�f�Z�g���:���B�� �F�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�_���d�j�Z�o�f�Z�e�u�����F�������I�b�s�_�i�j�h�f�b�a�^�Z�l�����± 2007. �± ���������k. 5. 
�D�Z�j�i�h�\�� �<���=������ �D�h�\�Z�e�_�g�h�d�� �<���:���� �W�d�k�l�j�m�a�b�y�� �d�j�Z�o�f�Z�e�Z�� �b�� �d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h�� �k�u�j�v�y���� �F������
�J�h�k�k�_�e�v�o�h�a�Z�d�Z�^�_�f�b�y�����± 2012. �± ���������k��  

5���� �L�j�_�]�m�[�h�\�� �G���G������ �D�h�k�l�_�g�d�h�� �<���=���� �L�_�o�g�h�o�b�f�b�q�_�k�d�b�c�� �d�h�g�l�j�h�e�v�� �d�j�Z�o�f�Z�e�h-�i�Z�l�h�q�g�h�]�h��
�i�j�h�b�a�\�h�^�k�l�\�Z������-�_���b�a�^�������i�_�j�_�j�Z�[�����b���^�h�i�����F�������:�]�j�h�i�j�h�f�b�a�^�Z�l�� �± 1991. �±  �K����������-118. 

6. �J�b�o�l�_�j�� �F�� �B�a�[�j�Z�g�g�u�_�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �d�j�Z�o�f�Z�e�Z�� ���F���� �J�b�o�l�_�j���� �A���� �:�m�]�m�k�l�Z�l���� 
�N�����R�b�j�[�Z�m�f�����± �F�������I�b�s�_�\�Z�y���i�j�h�f�u�r�e�_�g�g�h�k�l�v�����± 1975. �± ���������k�� 

 
 

�I�?�Q�:�L�V���G�:���I�E�?�G�D�:�O���B�A���;�B�H�J�:�A�E�:�=�:�?�F�U�O���F�:�L�?�J�B�:�E�H�< 
 

�M�>�D�������� 
 

�K�h�e�h�f�b�g �>���:��1, �<�Z�k�b�e�v�_�\ �B���X��2, �M�k�Z�q�_�\ �B���K��1 

 

1�<�k�_�j�h�k�k�b�c�k�d�b�c�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �b�g�k�l�b�l�m�l�� �d�j�Z�o�f�Z�e�Z�� �b�� �i�_�j�_�j�Z�[�h�l�d�b��
�d�j�Z�o�f�Z�e�k�h�^�_�j�`�Z�s�_�]�h�� �k�u�j�v�y���± �n�b�e�b�Z�e���N�=�;�G�M���©�N�_�^�_�j�Z�e�v�g�u�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �p�_�g�l�j��
�d�Z�j�l�h�n�_�e�y���b�f�_�g�b���:���=�����E�h�j�o�Z�ª 

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

 

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

�L�_�j�f�h�i�e�Z�k�l�b�q�g�u�c�� �d�j�Z�o�f�Z�e�� �i�h�e�m�q�Z�e�b�� �g�Z�� �h�k�g�h�\�_�� �g�Z�l�b�\�g�u�o�� �d�j�Z�o�f�Z�e�h�\�� �j�Z�a�g�u�o�� �\�b�^�h�\����
�i�_�j�_�j�Z�[�Z�l�u�\�Z�y���b�o���\���e�Z�[�h�j�Z�l�h�j�g�u�o���w�d�k�l�j�m�^�_�j�Z�o���n�b�j�f���©�;�j�Z�[�_�g�^�_�j�ª���b���©�F�Z�r �I�e�Z�k�l�ª�����J�h�k�k�b�y������ 

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



�©�D�j�Z�o�f�Z�e���b���_�]�h���i�j�h�b�a�\�h�^�g�u�_�ª���‹2/2023 
________________________________________________________________________________________________________________________________________________________________________________________________ 

49 
 

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

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

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

 

PRINTING ON FILM FROM BIODEGRADABLE MATERIALS  
 

Solomin D.A. 1 Vasiliev I.Y.2, Usachev I.S. 1 

 

1.All-Russian Research Institute of Starch and Starch-containing Raw Materials Processing �± Branch 
of Russian Potato Research Centre 

2. Federal State Autonomous Educational Institution of Higher Education �©Moscow Polytechnic 
University�ª 
 

Abstract. The paper presents the results of experimental studies on the features of printing on 
biodegradable films.  

Thermoplastic starch was obtained on the basis of native starches of various types, processing 
them in laboratory extruders from Brabender and MashPlast (Russia). 

By mixing thermoplastic starches with polyethylene in extruders, biodegradable hybrid 
compositions (BHA) were obtained in the form of strands, granules and films. 

The surface properties of BHC films were determined using a goniometric installation equipped 
with Jmage software (Russia), as well as test ink with a certain level of surface tension (Germany). 
Surface modification was carried out using a crown installation. The adhesion interaction of the paint 
layer to the polymer substrate was determined by the lattice cuts method and the adhesive tape method. 
Changes in the chemical structure in the process of surface modification were determined by Fourier 
transform infrared spectroscopy. 

It has been established that with surface modification, the surface properties of biodegradable 
hybrid compositions change and the composite polymer film is suitable for the printing process, 
however, during processing in a corona discharge plasma, BHCs do not transform into an electret state. 

Key words: biodegradable polymer films, printing on polymer films, polyolefins, starch, 
adhesion, surface tension, wetting, corona discharge. 
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�i�j�_�^�k�l�Z�\�e�y�x�l�� �h�i�Z�k�g�h�k�l�v���^�e�y���h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u���� �I�h�w�l�h�f�m�� �h�^�g�b�f�� �b�a���i�_�j�k�i�_�d�l�b�\�g�u�o���j�_�r�_�g�b�c��
�m�l�b�e�b�a�Z�p�b�b�����Z���l�Z�d�`�_���i�_�j�_�j�Z�[�h�l�d�b���k�b�g�l�_�l�b�q�_�k�d�b�o���i�h�e�b�f�_�j�h�\���b���b�a�^�_�e�b�c���b�a���g�b�o���y�\�e�y�_�l�k�y���i�j�b�^�Z�g�b�_�� 
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�b�f�� �[�b�h�j�Z�a�e�Z�]�Z�_�f�u�o�� �k�\�h�c�k�l�\���± �g�Z�i�h�e�g�_�g�b�_�� �i�h�e�b�h�e�_�n�b�g�h�\�� �k�h�_�^�b�g�_�g�b�y�f�b�� �i�j�b�j�h�^�g�h�]�h��
�i�j�h�b�k�o�h�`�^�_�g�b�y���>��-3].  

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

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

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

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

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

�H�[�t�_�d�l�u���b�k�k�e�_�^�h�\�Z�g�b�y. �<���d�Z�q�_�k�l�\�_���h�[�t�_�d�l�h�\���b�k�k�e�_�^�h�\�Z�g�b�y���b�k�i�h�e�v�a�h�\�Z�e�b�� 
- �i�h�e�b�w�l�b�e�_�g�� �g�b�a�d�h�c�� �i�e�h�l�g�h�k�l�b�� ���I�W�G�I���� �f�Z�j�d�b�� ����������-�������� �i�j�h�b�a�\�h�^�k�l�\�Z�� �I�:�H��

�©�D�Z�a�Z�g�v�h�j�]�k�b�g�l�_�a�ª�����J�h�k�k�b�y�������k�h���k�j�_�^�g�_�c���f�h�e�_�d�m�e�y�j�g�h�c���f�Z�k�k�h�c���h�d�h�e�h��������������4�����I�L�J�����]�������f�b�g���� 
- �]�e�b�p�_�j�b�g���f�Z�j�d�b���I�D-���������i�e�h�l�g�h�k�l�v�x�������������]���k�f3 �i�j�h�b�a�\�h�^�k�l�\�Z���d�h�f�i�Z�g�b�b���©�L�P���<�u�f�i�_�e�ª��

���J�h�k�k�b�y�������=�H�K�L����������-96; 
- �F�=�>�� �^�b�k�l�b�e�e�b�j�h�\�Z�g�g�u�c���� �i�j�h�b�a�\�_�^�_�g�g�u�c�� �i�h�� �l�_�o�g�b�q�_�k�d�b�f�� �m�k�e�h�\�b�y�f�� �L�M��10-1197-95 

�d�h�f�i�Z�g�b�_�c���H�H�H���©�J�m�k�O�b�f�l�j�_�c�^�ª�����J�h�k�k�b�y���� 
- �d�j�Z�o�f�Z�e�� �d�m�d�m�j�m�a�g�u�c���� �i�j�h�b�a�\�_�^�_�g�g�u�c�� �H�H�H�� �©�D�j�Z�o�f�Z�e�h�i�j�h�^�m�d�l�ª�� ���]���� �H�j�_�e���� �J�h�k�k�b�y���� �\��

�k�h�h�l�\�_�l�k�l�\�b�b���k���=�H�K�L������������-2013; 
- �d�j�Z�o�f�Z�e �j�b�k�h�\�u�c �± Vinh Thuan Trading Import-Export Co. Ltd (�<�v�_�l�g�Z�f);  
- �d�j�Z�o�f�Z�e���]�h�j�h�o�h�\�u�c���± �n�b�j�f�u��Roquette ���N�j�Z�g�p�b�y������ 
- �d�h�f�i�h�a�b�p�b�h�g�g�u�_���d�j�Z�o�f�Z�e�h�k�h�^�_�j�`�Z�s�b�_���f�Z�l�_�j�b�Z�e�u���g�Z���h�k�g�h�\�_���I�W���b���L�I�D���� 
- �d�j�Z�k�d�Z�� �n�e�_�d�k�h�]�j�Z�n�k�d�Z�y�� �\�h�^�g�h-�^�b�k�i�_�j�k�b�h�g�g�Z�y��Red �f�Z�j�d�b��Panton�_�� �n�b�j�f�u��

�©�I�h�e�b�N�e�_�d�k�ª�� 
- �d�j�Z�k�d�Z���n�e�_�d�k�h�]�j�Z�n�k�d�Z�y �g�Z���h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�y�o��Yellow�����f�Z�j�d�b��Pantone �n�b�j�f�u��

�©�I�h�e�b�N�e�_�d�k�ª. 
�F�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y. �L�_�j�f�h�i�e�Z�k�l�b�q�g�u�c���d�j�Z�o�f�Z�e���j�Z�a�g�u�o���\�b�^�h�\���i�h�e�m�q�Z�e�b���g�Z���h�k�g�h�\�_��

�g�Z�l�b�\�g�h�]�h���d�j�Z�o�f�Z�e�Z���\���e�Z�[�h�j�Z�l�h�j�g�u�o���w�d�k�l�j�m�^�_�j�Z�o���n�b�j�f�u���©�;�j�Z�[�_�g�^�_�j�ª�����J�h�k�k�b�y�����b���©�F�Z�r�I�e�Z�k�l�ª��
���J�h�k�k�b�y������ �>�e�y�� �w�l�h�]�h�� �d�j�Z�o�f�Z�e���� �]�e�b�p�_�j�b�g�� �b�� �F�=�>�� �k�f�_�r�b�\�Z�e�b�� �\�� �l�_�q�_�g�b�_�� ����-������ �f�b�g�m�l�� �\��
�^�b�k�i�_�j�]�Z�l�h�j�_�����I�h�e�m�q�_�g�g�m�x���f�Z�k�k�m���a�Z�]�j�m�`�Z�e�b���\���w�d�k�l�j�m�^�_�j���b���i�_�j�_�j�Z�[�Z�l�u�\�Z�e�b���\���i�j�m�l�h�d�����k�l�j�_�g�]�m����
�i�j�b�� �l�_�f�i�_�j�Z�l�m�j�Z�o�� �g�Z�� �\�u�o�h�^�_�� �b�a�� �w�d�k�l�j�m�^�_�j�Z�� �h�l�� �������� �^�h�� �������h�K���� �K�l�j�_�g�]�b�� �L�I�D�� �h�o�e�Z�`�^�Z�e�b�� �b��
�^�j�h�[�b�e�b���k���i�h�f�h�s�v�x���]�j�Z�g�m�e�y�l�h�j�Z�����i�h�e�m�q�Z�y���]�j�Z�g�m�e�u�� �j�Z�a�f�_�j�h�f  �h�l�� 2  �^�h�� 4  �f�f���� �=�j�Z�g�m�e�u�� �L�I�D�� 
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�b�k�i�h�e�v�a�h�\�Z�e�b���^�e�y���b�a�]�h�l�h�\�e�_�g�b�y���;�=�D���b���i�e�_�g�h�d���g�Z���h�k�g�h�\�_���b�o���k�f�_�k�_�c���k���I�W�G�I�����I�e�_�g�d�b���i�h�e�m�q�Z�e�b��
�\���e�Z�[�h�j�Z�l�h�j�g�h�f���i�e�h�k�d�h�s�_�e�_�\�h�f���w�d�k�l�j�m�^�_�j�_���i�j�h�b�a�\�h�^�k�l�\�Z�����F�Z�r�I�e�Z�k�l�������J�h�k�k�b�y�����>�����@�� 

�>�e�y�� �b�f�b�l�Z�p�b�b�� �j�_�Z�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �i�_�q�Z�l�b�� �d�j�Z�k�h�q�g�u�_�� �h�l�l�b�k�d�b�� �i�h�e�m�q�Z�e�b�� �k�� �i�h�f�h�s�v�x��
�e�Z�[�h�j�Z�l�h�j�g�h�c���n�e�_�d�k�h�]�j�Z�n�k�d�h�c���m�k�l�Z�g�h�\�d�b��Flexiproof 100 (FLX) �n�b�j�f�u��UV �± Service ���J�h�k�k�b�y������
�K�d�h�j�h�k�l�v���i�_�q�Z�l�b���^�h�k�l�b�]�Z�e�Z���^�h�����������f���f�b�g���� 

�>�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �m�j�h�\�g�y�� �i�h�\�_�j�o�g�h�k�l�g�h�]�h�� �g�Z�l�y�`�_�g�b�y�� �i�h�e�b�f�_�j�g�u�o�� �i�e�_�g�h�d��
�b�k�i�h�e�v�a�h�\�Z�e�b���l�_�k�l�h�\�u�_���f�Z�j�d�_�j�u���n�b�j�f�u���©�$�U�F�R�W�H�V�W�ª�����=�_�j�f�Z�g�b�y�������L�_�k�l�h�\�u�_���f�Z�j�d�_�j�u���k�h�^�_�j�`�Z�l��
�`�b�^�d�h�k�l�v���k���h�i�j�_�^�_�e�_�g�g�u�f���i�h�\�_�j�o�g�h�k�l�g�u�f���g�Z�l�y�`�_�g�b�_�f�����>�b�Z�i�Z�a�h�g���a�g�Z�q�_�g�b�c���i�h�\�_�j�o�g�h�k�l�g�h�]�h��
�g�Z�l�y�`�_�g�b�y���� �h�l���������^�h���������f�G���f�� 

�D�j�Z�_�\�h�c�� �m�]�h�e�� �k�f�Z�q�b�\�Z�g�b�y�� �h�i�j�_�^�_�e�y�e�b�� �k�� �i�h�f�h�s�v�x�� �e�Z�[�h�j�Z�l�h�j�g�h�c�� �]�h�g�b�h�f�_�l�j�b�q�_�k�d�h�c��
�m�k�l�Z�g�h�\�d�b�����h�k�g�Z�s�_�g�g�h�c���d�h�f�i�v�x�l�_�j�g�u�f���b�g�l�_�j�n�_�c�k�h�f���k���i�j�h�]�j�Z�f�f�g�u�f���h�[�_�k�i�_�q�_�g�b�_�f���©Jmage�ª��
���J�h�k�k�b�y�������i�j�b���l�_�f�i�_�j�Z�l�m�j�_�������h�K�����h�l�g�h�k�b�l�_�e�v�g�h�c���\�e�Z�`�g�h�k�l�b���\�h�a�^�m�o�Z������ �� 80%.  

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

�:�^�]�_�a�b�x�� �d�j�Z�k�h�q�g�h�]�h�� �i�h�d�j�u�l�b�y�� �d�� �i�h�e�b�f�_�j�g�h�c�� �i�h�^�e�h�`�d�_�� �h�i�j�_�^�_�e�y�e�b�� �f�_�l�h�^�h�f��
�j�_�r�_�l�q�Z�l�u�o���g�Z�^�j�_�a�h�\���k�h�]�e�Z�k�g�h���=�H�K�L���������������± �����������i�j�b���l�_�f�i�_�j�Z�l�m�j�_�������“���h�K���b���h�l�g�h�k�b�l�_�e�v�g�h�c��
�\�e�Z�`�g�h�k�l�b�� ���� �± �������� �b���f�_�l�h�^�h�f���e�b�i�d�h�c���e�_�g�l�u�� �k�h�]�e�Z�k�g�h�� �=�H�K�L�� �������������± ������ �i�j�b�� �l�_�f�i�_�j�Z�l�m�j�_��
�����“���h�K���b���h�l�g�h�k�b�l�_�e�v�g�h�c���\�e�Z�`�g�h�k�l�b������-80%.  

�B�a�m�q�_�g�b�_�� �o�b�f�b�q�_�k�d�h�c�� �k�l�j�m�d�l�m�j�u�� �;�=�D�� �h�k�m�s�_�k�l�\�e�y�e�b�� �f�_�l�h�^�h�f�� �N�m�j�v�_�±�B�D�±
�k�i�_�d�l�j�h�k�d�h�i�b�b���k���i�j�b�k�l�Z�\�d�h�c���F�G�I�<�H���g�Z���i�j�b�[�h�j�_���N�K�F���± 1201 (Germany�����k���j�Z�a�j�_�r�_�g�b�_�f���\��
���������k�f-1 ���k�i�_�d�l�j�Z�e�v�g�u�c���^�b�Z�i�Z�a�h�g���\�h�e�g�h�\�u�o���q�b�k�_�e�����������± �����������k�f-1). 

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

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

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

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

�G�Z���j�Z�g�g�b�o���w�l�Z�i�Z�o���j�Z�[�h�l�u���[�u�e�b���b�a�]�h�l�h�\�e�_�g�u���;�=�D���g�Z���h�k�g�h�\�_���d�m�d�m�j�m�a�g�h�]�h�����]�h�j�h�o�h�\�h�]�h��
�b�� �j�b�k�h�\�h�]�h�� �d�j�Z�o�f�Z�e�Z���� �]�^�_�� �^�h�e�y�� �L�I�D�� �\�� �;�=�D�� �\�Z�j�v�b�j�h�\�Z�e�Z�� �i�j�b�� �k�h�h�l�g�h�r�_�g�b�b�� �h�l�� ������������ �f�Z�k�k�� ����
�k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �>�����������@���� �M�q�b�l�u�\�Z�y�� �l�h���� �q�l�h�� �^�Z�g�g�u�_�� �d�h�f�i�h�a�b�p�b�h�g�g�u�_�� �i�h�e�b�f�_�j�g�u�_�� �i�e�_�g�d�b��
�f�h�]�m�l���i�h�a�b�p�b�h�g�b�j�h�\�Z�l�v�k�y���\���d�Z�q�_�k�l�\�_���m�i�Z�d�h�\�d�b���^�e�y���i�b�s�_�\�u�o���i�j�h�^�m�d�l�h�\�����i�h�\�_�j�o�g�h�k�l�v���i�e�_�g�h�d��
�a�Z�i�_�q�Z�l�u�\�Z�_�l�k�y�����e�b�[�h���g�Z���g�b�o���g�Z�g�h�k�b�l�k�y���w�l�b�d�_�l�d�Z���� 
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�I�_�j�\�h�g�Z�q�Z�e�v�g�h�� �h�i�j�_�^�_�e�b�e�b�� �d�j�Z�_�\�h�c�� �m�]�h�e�� �k�f�Z�q�b�\�Z�g�b�y�� �i�j�b�� �g�h�j�f�Z�e�v�g�u�o�� �m�k�e�h�\�b�y�o����
�l�_�f�i�_�j�Z�l�m�j�Z���i�h�f�_�s�_�g�b�y�������ƒ�K�����h�l�g�h�k�b�l�_�e�v�g�Z�y���\�e�Z�`�g�h�k�l�v���\�h�a�^�m�o�Z 50-�����������>�e�y���w�l�h�]�h���\�u�j�_�a�Z�e�b��
�h�[�j�Z�a�_�p�� �i�h�e�b�f�_�j�g�h�c�� �i�e�_�g�d�b�� �j�Z�a�f�_�j�Z�f�b�� �����o�����f�f�� �b�� �j�Z�k�i�h�e�Z�]�Z�e�b�� �_�_�� �g�Z�� �i�j�_�^�f�_�l�g�h�f�� �k�l�h�e�b�d�_��
�]�h�g�b�h�f�_�l�j�b�q�_�k�d�h�c�� �m�k�l�Z�g�h�\�d�b���� �<�h�k�i�h�e�v�a�h�\�Z�\�r�b�k�v�� �r�i�j�b�p�h�f���� �g�Z�g�h�k�b�e�b�� �d�Z�i�e�x�� �\�h�^�u����
�H�i�j�_�^�_�e�y�e�b�� �j�Z�\�g�h�\�_�k�g�u�c��- �g�_�� �b�a�f�_�g�y�x�s�b�c�k�y�� �\�h�� �\�j�_�f�_�g�b�� �d�j�Z�_�\�h�c�� �m�]�h�e�� �k�f�Z�q�b�\�Z�g�b�y���� �K��
�i�h�f�h�s�v�x���i�j�h�]�j�Z�f�f�g�h�]�h���h�[�_�k�i�_�q�_�g�b�y���©Jmage�ª���i�h�e�m�q�Z�e�b���w�e�_�d�l�j�h�g�g�u�_���n�h�l�h�]�j�Z�n�b�b�����G�Z���j�b�k����������
�i�j�_�^�k�l�Z�\�e�_�g�u���i�j�h�n�b�e�b���d�Z�i�_�e�v���^�e�y���;�=�D���i�j�b���f�Z�d�k�b�f�Z�e�v�g�h�f���k�h�h�l�g�h�r�_�g�b�b���L�I�D���\���;�=�D��� �������������������� 

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

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

�L�Z�d�`�_�� �b�a�\�_�k�l�g�h���� �q�l�h�� �^�e�y�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �a�Z�i�_�q�Z�l�u�\�Z�g�b�y�� �i�h�e�b�f�_�j�g�h�c�� �i�e�_�g�d�b����
�i�h�\�_�j�o�g�h�k�l�g�h�_���g�Z�l�y�`�_�g�b�_���i�e�_�g�h�q�g�h�]�h���f�Z�l�_�j�b�Z�e�Z���^�h�e�`�g�h���[�u�l�v���g�_���g�b�`�_���������f�G���f���� 
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�J�b�k�m�g�h�d���� �± �I�j�h�n�b�e�b���d�Z�i�_�e�v�����Z���± �;�=�D���g�Z���h�k�g�h�\�_���d�m�d�m�j�m�a�g�h�]�h���L�I�D�����[���± �;�=�D���g�Z���h�k�g�h�\�_���]�h�j�h�o�h�\�h�]�h���L�I�D����
�\���± �;�=�D���g�Z���h�k�g�h�\�_���j�b�k�h�\�h�]�h���L�I�D 

 

�L�Z�[�e�b�p�Z���� �± �H�i�j�_�^�_�e�_�g�b�_���i�h�\�_�j�o�g�h�k�l�g�u�o���k�\�h�c�k�l�\���;�=�D�� 
�G�Z�b�f�_�g�h�\�Z�g�b�_ 

�i�e�_�g�h�q�g�h�]�h���f�Z�l�_�j�b�Z�e�Z 
�i�h�\�_�j�o�g�h�k�l�g�h�_��
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�i�j�b�� �k�e�_�^�m�x�s�b�o�� �i�Z�j�Z�f�_�l�j�Z�o���� �g�Z�i�j�y�`�_�g�b�_ �± �����d�<���� �a�Z�a�h�j�� �f�_�`�^�m�� �w�e�_�d�l�j�h�^�h�f�� �b�� �h�[�j�Z�[�Z�l�u�\�Z�_�f�h�c��
�i�h�\�_�j�o�g�h�k�l�v�x�� �d�h�f�i�h�a�b�l�h�\ �± ���f�f�� �h�[�j�Z�a�_�p�� �i�j�h�o�h�^�b�e�� �f�_�`�^�m�� �w�e�_�d�l�j�h�^�Z�f�b�� �^�\�Z�`�^�u���� �I�h�k�e�_�� �q�_�]�h����
�\�g�h�\�v�� �b�a�f�_�j�b�e�b�� �i�h�\�_�j�o�g�h�k�l�g�h�_�� �g�Z�l�y�`�_�g�b�_�� �b�� �h�i�j�_�^�_�e�b�e�b�� �d�j�Z�_�\�h�c�� �m�]�h�e�� �k�f�Z�q�b�\�Z�g�b�y����
�I�h�\�_�j�o�g�h�k�l�g�u�_���k�\�h�c�k�l�\�Z���i�h�k�e�_���h�[�j�Z�[�h�l�d�b�����i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e������.  
�L�Z�[�e�b�p�Z���� �± �I�h�\�_�j�o�g�h�k�l�g�u�_���k�\�h�c�k�l�\�Z���;�=�D���i�h�k�e�_���f�h�^�b�n�b�d�Z�p�b�b���i�h�\�_�j�o�g�h�k�l�b 
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�N�h�l�h�]�j�Z�n�b�b���i�j�h�n�b�e�_�c���d�Z�i�_�e�v���i�h�k�e�_���i�h�\�_�j�o�g�h�k�l�g�h�c���f�h�^�b�n�b�d�Z�p�b�b���^�e�y���;�=�D���d�h�f�i�h�a�b�p�b�c��
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�Z���± �;�=�D���g�Z���h�k�g�h�\�_���d�m�d�m�j�m�a�g�h�]�h���L�I�D�����[���± �;�=�D���g�Z���h�k�g�h�\�_���]�h�j�h�o�h�\�h�]�h���L�I�D���� 
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�l�j�_�o�� �d�h�f�i�h�a�b�p�b�c�� �k�g�b�`�Z�_�l�k�y���� �L�Z�d���� �^�e�y�� �;�=�D�� �g�Z�� �h�k�g�h�\�_�� �d�m�d�m�j�m�a�g�h�]�h�� �d�j�Z�o�f�Z�e�Z�� �d�j�Z�_�\�h�c�� �m�]�h�e��
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�K�e�_�^�m�x�s�b�f�� �w�l�Z�i�h�f�� �b�a�]�h�l�h�\�b�e�b�� �d�j�Z�k�h�q�g�u�_�� �h�l�l�b�k�d�b�� �k�� �i�h�f�h�s�v�x�� �n�e�_�d�k�h�]�j�Z�n�k�d�h�c��
�m�k�l�Z�g�h�\�d�b�� �©�)�O�H�[�L�3�U�R�R�I�� �������ª�� �d�h�f�i�Z�g�b�b�� �5�.�� �3�U�L�Q�W���� �K�d�h�j�h�k�l�v�� �i�j�h�[�h�i�_�q�Z�l�g�h�c�� �f�Z�r�b�g�u���± �^�h�� ��������
�f���f�b�g���� �B�k�i�h�e�v�a�h�\�Z�e�b�� �n�e�_�d�k�h�]�j�Z�n�k�d�m�x�� �d�j�Z�k�d�m�� �d�h�f�i�Z�g�b�b�� �©�I�h�e�b�N�e�_�d�k�ª�� �g�Z�� �h�j�]�Z�g�b�q�_�k�d�b�o��
�j�Z�k�l�\�h�j�b�l�_�e�y�o���� �\�� �k�h�k�l�Z�\�� �d�h�l�h�j�h�c�� �\�o�h�^�y�l���� �j�Z�k�l�\�h�j�b�l�_�e�v���± �k�i�b�j�l�� �w�l�b�e�h�\�u�c�� �b�� �i�j�h�i�b�e�h�\�u�c����
�k�e�h�`�g�u�_���w�n�b�j�u���± �w�l�b�e�Z�p�_�l�Z�l�����i�j�h�i�b�e�Z�p�_�l�Z�l���b�e�b���[�m�l�b�e�Z�p�_�l�Z�l���\���d�h�e�b�q�_�k�l�\�_������-���������h�l���h�[�s�_�]�h��
�h�[�t�_�f�Z�����^�h�[�Z�\�d�b���± 3-���������k�\�y�a�m�x�s�_�_���± 25-�����������i�b�]�f�_�g�l �± 12%.  

�L�Z�d�`�_���b�k�i�h�e�v�a�h�\�Z�e�b���n�e�_�d�k�h�]�j�Z�n�k�d�m�x���\�h�^�g�h-�^�b�k�i�_�j�k�b�h�g�g�m�x���d�j�Z�k�d�m���l�h�c���`�_���d�h�f�i�Z�g�b�b����
�k�h�k�l�h�y�s�m�x���b�a�����h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�_�c�����\�h�^�Z���b�e�b���k�i�b�j�l�����\���d�h�e�b�q�_�k�l�\�_���h�l���h�[�s�_�]�h���h�[�t�_�f�Z��
�h�l����-�����������\�h�^�u���± �����������k�\�y�a�m�x�s�_�]�h�����\���\�b�^�_���j�Z�k�l�\�h�j�Z���b�e�b���\���\�b�^�_���^�b�k�i�_�j�k�b�b�����± 35-40%; �^�h�[�Z�\�h�d��
���I�:�<���b���i�_�g�h�]�Z�k�b�l�_�e�b�����± 3-���������i�b�]�f�_�g�l�Z�����d�Z�d���h�j�]�Z�g�b�q�_�k�d�b�_�����l�Z�d���b���g�_�h�j�]�Z�g�b�q�_�k�d�b�_���i�b�]�f�_�g�l�u����
�± �^�h������������ 

�G�Z�� �j�b�k���� ������ �i�j�_�^�k�l�Z�\�e�_�g�� �d�j�Z�k�h�q�g�u�c�� �h�l�l�b�k�d�� �^�e�y�� �;�=�D�� �g�Z�� �h�k�g�h�\�_�� �j�b�k�h�\�h�]�h�� �L�I�D�� �i�j�b��
�k�h�h�l�g�h�r�_�g�b�b���L�I�D���I�W��� ���������������� 

 

 
�:����������������������������������������������������             �;  

�J�b�k�m�g�h�d���� �± �<�g�_�r�g�b�c���\�b�^���d�j�Z�k�h�q�g�h�]�h���h�l�l�b�k�d�Z���^�e�y���;�=�D���g�Z���h�k�g�h�\�_���j�b�k�h�\�h�]�h���L�I�D���k���d�j�Z�k�d�h�c���g�Z��
�h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�y�o: �Z���± �g�_���h�[�j�Z�[�h�l�Z�g�g�Z�y���i�e�_�g�d�Z�����[���± �h�[�j�Z�[�h�l�Z�g�g�Z�y���i�e�_�g�d�Z 

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

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

 
�:�������������������������������������������������������������������������������������������������;����������������������������������������������                     �< 

�J�b�k�m�g�h�d���� �± �N�h�l�h�]�j�Z�n�b�b���j�Z�k�i�j�_�^�_�e�_�g�b�y���l�h�g�b�j�m�x�s�_�]�h���i�h�j�h�r�d�Z���g�Z���i�h�\�_�j�o�g�h�k�l�b���i�e�_�g�d�b: �Z���± 
�g�_�h�[�j�Z�[�h�l�Z�g�g�Z�y���i�h�\�_�j�o�g�h�k�l�v�����[���± �h�[�j�Z�[�h�l�Z�g�g�Z�y���i�h�\�_�j�o�g�h�k�l�v�����\���± �h�[�j�Z�[�h�l�Z�g�g�Z�y���i�h�\�_�j�o�g�h�k�l�v���i�h��

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

�>�e�y�� �i�h�^�l�\�_�j�`�^�_�g�b�y�� �\�u�^�\�b�g�m�l�h�]�h�� �i�j�_�^�i�h�e�h�`�_�g�b�y���� �h�i�j�_�^�_�e�b�e�b�� �Z�^�]�_�a�b�x�� �d�j�Z�k�h�q�g�h�]�h��
�k�e�h�y���d���i�h�e�b�f�_�j�g�h�c���i�h�^�e�h�`�d�_���^�\�m�f�y���f�_�l�h�^�Z�f�b�����f�_�l�h�^�h�f���e�b�i�d�h�c���e�_�g�l�u���b���f�_�l�h�^�h�f���j�_�r�_�l�q�Z�l�u�o��
�g�Z�^�j�_�a�h�\�� �k�i�m�k�l�y�� �l�j�h�_�� �k�m�l�h�d�� �b�� �q�_�j�_�a�� �^�\�_�� �g�_�^�_�e�b�� �i�h�k�e�_�� �b�a�]�h�l�h�\�e�_�g�b�y���� �B�k�i�u�l�Z�g�b�y�� �i�j�h�\�h�^�b�e�b��
�i�j�b���k�e�_�^�m�x�s�b�o���m�k�e�h�\�b�y�o�����l�_�f�i�_�j�Z�l�m�j�Z�������“���h�K�����h�l�g�h�k�b�l�_�e�v�g�Z�y���\�e�Z�`�g�h�k�l�v������-�����������<�g�_�r�g�b�c��
�\�b�^�� �;�=�D�� �h�[�j�Z�a�p�h�\�� �g�Z�� �h�k�g�h�\�_�� �j�b�k�h�\�h�]�h�� �L�I�D�� �i�j�b�� �L�I�D���I�W�� � �� �������������� �i�h�k�e�_�� �b�k�i�u�l�Z�g�b�c��
�i�j�_�^�k�l�Z�\�e�_�g���g�Z���j�b�k�����������J�_�a�m�e�v�l�Z�l�u���Z�^�]�_�a�b�h�g�g�u�o���b�k�i�u�l�Z�g�b�c���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e������-6.   

 

 
�:�������������������������������������������������������������������������������������������; 

�J�b�k�m�g�h�d���� �± �<�g�_�r�g�b�c���\�b�^���d�j�Z�k�h�q�g�u�o���;�=�D���h�l�l�b�k�d�h�\���g�Z���h�k�g�h�\�_���j�b�k�h�\�h�]�h���L�I�D���i�j�b��
�b�k�i�h�e�v�a�h�\�Z�g�b�b���d�j�Z�k�d�b���g�Z���h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�y�o: �Z���± �h�i�j�_�^�_�e�_�g�b�_���Z�^�]�_�a�b�b���f�_�l�h�^�h�f��

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

�L�Z�[�e�b�p�Z 3 �± �H�i�j�_�^�_�e�_�g�b�_�� �Z�^�]�_�a�b�b�� �f�_�l�h�^�h�f�� �j�_�r�_�l�q�Z�l�u�o�� �g�Z�^�j�_�a�h�\�� �q�_�j�_�a�� ���� �k�m�l�h�d�� �i�h�k�e�_�� �g�Z�g�_�k�_�g�b�y��
�d�j�Z�k�h�q�g�h�]�h���k�e�h�y 

�‹  

�:�^�]�_�a�b�y 
�D�j�Z�k�d�Z �G�Z���h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�y�o �<�h�^�g�h-�^�b�k�i�_�j�k�b�h�g�g�Z�y 

�G�Z�b�f�_�g�h�\�Z�g�b�_��
�d�j�Z�o�f�Z�e�Z 

�>�h���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�I�h�k�e�_���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�>�h���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�I�h�k�e�_���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�G�Z�i�j�y�`�_�g�b�_�����d�< - 25 - 25 
1 �=�h�j�h�o�h�\�u�c �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� 
2 �D�m�d�m�j�m�a�g�u�c �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� 
3 �J�b�k�h�\�u�c �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� 

 

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

�‹  

�:�^�]�_�a�b�y 
�D�j�Z�k�d�Z �G�Z���h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�y�o �<�h�^�g�h-�^�b�k�i�_�j�k�b�h�g�g�Z�y 

�G�Z�b�f�_�g�h�\�Z�g�b�_��
�d�j�Z�o�f�Z�e�Z 

�>�h���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�I�h�k�e�_���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�>�h���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�I�h�k�e�_���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�G�Z�i�j�y�`�_�g�b�_�����d�< - 25 - 25 
1. �=�h�j�h�o�h�\�u�c �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� 
2. �D�m�d�m�j�m�a�g�u�c �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� 
3. �J�b�k�h�\�u�c �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� �m�^�h�\�� 
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�L�Z�[�e�b�p�Z���� �± �H�i�j�_�^�_�e�_�g�b�_���Z�^�]�_�a�b�b���f�_�l�h�^�h�f���e�b�i�d�h�c���e�_�g�l�u���q�_�j�_�a�������k�m�l�h�d���i�h�k�e�_���g�Z�g�_�k�_�g�b�y���d�j�Z�k�h�q�g�h�]�h���k�e�h�y 

�‹  

�:�^�]�_�a�b�y�����[�Z�e�e�u 
�D�j�Z�k�d�Z �G�Z���h�j�]�Z�g�b�q�_�k�d�b�o���j�Z�k�l�\�h�j�b�l�_�e�y�o �<�h�^�g�h-�^�b�k�i�_�j�k�b�h�g�g�Z�y 

�G�Z�b�f�_�g�h�\�Z�g�b�_��
�d�j�Z�o�f�Z�e�Z 

�>�h���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�I�h�k�e�_���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b���d�h�j�h�g�g�u�f��

�j�Z�a�j�y�^�h�f 

�>�h���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b��

�d�h�j�h�g�g�u�f��
�j�Z�a�j�y�^�h�f 

�I�h�k�e�_���h�[�j�Z�[�h�l�d�b��
�i�e�_�g�d�b���d�h�j�h�g�g�u�f��

�j�Z�a�j�y�^�h�f 
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