
 



1. �H�[�s�b�_���i�h�e�h�`�_�g�b�y 
 
���������� �H�k�g�h�\�g�Z�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�Z�y�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y�� �i�j�h�]�j�Z�f�f�Z�� �\�u�k�r�_�]�h��

�h�[�j�Z�a�h�\�Z�g�b�y���± �i�j�h�]�j�Z�f�f�Z�� �i�h�^�]�h�l�h�\�d�b�� �g�Z�m�q�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �d�Z�^�j�h�\�� �\���Z�k�i�b��
�j�Z�g�l�m�j�_ ���^�Z�e�_�_���± �H�I�H�I�� �Z�k�i�b�j�Z�g�l�m�j�u���� �i�j�h�]�j�Z�f�f�Z�� �Z�k�i�b�j�Z�g�l�m�j�u�� �j�Z�a�j�Z�[�h�l�Z�g�Z �g�Z��
�h�k�g�h�\�_ �n�_�^�_�j�Z�e�v�g�h�]�h���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h�� �k�l�Z�g�^�Z�j�l�Z�� �\�u�k�r�_�]�h�� �h�[��
�j�Z�a�h�\�Z�g�b�y�� �i�h�� �g�Z�i�j�Z�\�e�_�g�b�x�� �i�h�^�]�h�l�h�\�d�b 18.06.01 �O�b�f�b�q�_�k�d�Z�y�� �l�_�o�g�h�e�h�]�b�y (�m�l�\�_�j��
�`�^�_�g�� �i�j�b�d�Z�a�h�f���F�b�g�b�k�l�_�j�k�l�\�Z�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �g�Z�m�d�b�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b���h�l��
�����������������������]�����‹���������������G�Z�i�j�Z�\�e�_�g�g�h�k�l�v ���i�j�h�n�b�e�v) �i�j�h�]�j�Z�f�f�u���Z�k�i�b�j�Z�g�l�m�j�u 05.17.08 
�I�j�h�p�_�k�k�u���b���Z�i�i�Z�j�Z�l�u�� �o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c���� �H�I�H�I���Z�k�i�b�j�Z�g�l�m�j�u �i�j�_�^�k�l�Z�\�e�y�_�l��
�k�h�[�h�c�� �d�h�f�i�e�_�d�k�� �h�k�g�h�\�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d �h�[�j�Z�a�h�\�Z�g�b�y���� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-
�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �m�k�e�h�\�b�c���� �n�h�j�f�� �Z�l�l�_�k�l�Z�p�b�b���� �d�h�l�h�j�u�c�� �i�j�_�^�k�l�Z�\�e�_�g�� �\�� �\�b�^�_�� �h�[�s�_�c��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���i�j�h�]�j�Z�f�f�u���Z�k�i�b�j�Z�g�l�m�j�u�����m�q�_�[�g�h�]�h���i�e�Z�g�Z�����d�Z�e�_�g�^�Z�j�g�h�]�h���m�q�_�[�g�h�]�h��
�]�j�Z�n�b�d�Z���� �j�Z�[�h�q�b�o�� �i�j�h�]�j�Z�f�f�� �^�b�k�p�b�i�e�b�g���� �i�j�h�]�j�Z�f�f�� �i�j�Z�d�l�b�d�����i�j �h�]�j�Z�f�f�u�� �g�Z�m�q�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c���� �i�j�h�]�j�Z�f�f�u�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �b�l�h�]�h�\�h�c�� �Z�l�l�_�k�l�Z�p�b�b�����h�p�_�g�h�q�g�u�o��
�k�j�_�^�k�l�\�����f�_�l�h�^�b�q�_�k�d�b�o���f�Z�l�_�j�b�Z�e�h�\�����\���k�h�k�l�Z�\�_���j�Z�[�h�q�b�o���i�j�h�]�j�Z�f�f��. 

1.�������G�h�j�f�Z�l�b�\�g�u�_���^�h�d�m�f�_�g�l�u���^�e�y���j�Z�a�j�Z�[�h�l�d�b���i�j�h�]�j�Z�f�f�u���Z�k�i�b�j�Z�g�l�m�j�u��
�i�h���g�Z�i�j�Z�\�e�_�g�b�x���i�h�^�]�h�l�h�\�d�b���k�h�k�l�Z�\�e�y�x�l�� 

�� �N�_�^�_�j�Z�e�v�g�u�c�� �a�Z�d�h�g�� �h�l�� ���������������������� �]���� �‹�� ������-�N�A�� �©�H�[�� �h�[�j�Z�a�h�\�Z�g�b�b�� �\��
�J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�ª�� 

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

�� �I�j�b�d�Z�a���F�b�g�b�k�l�_�j�k�l�\�Z���h�[�j�Z�a�h�\�Z�g�b�y���b���g�Z�m�d�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���h�l��
19.11.2013�]�����‹�������������©�H�[���m�l�\�_�j�`�^�_�g�b�b���I�h�j�y�^�d�Z���h�j�]�Z�g�b�a�Z�p�b�b���b���h�k�m�s�_�k�l�\�e�_�g�b�y���h�[��
�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �i�h�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f�� �i�j�h�]�j�Z�f�f�Z�f�� �\�u�k�r�_�]�h�� �h�[�j�Z�a�h�\�Z��
�g�b�y���± �i�j�h�]�j�Z�f�f�Z�f�� �i�h�^�]�h�l�h�\�d�b�� �g�Z�m�q�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �d�Z�^�j�h�\�� �\�� �Z�k�i�b�j�Z�g�l�m�j�_��
���Z�^�t�x�g�d�l�m�j�_���ª�� 

�� �N�_�^�_�j�Z�e�v�g�u�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �k�l�Z�g�^�Z�j�l�� �\�u�k�r�_�]�h��
�h�[�j�Z�a�h�\�Z�g�b�y�� �i�h�� �g�Z�i�j�Z�\�e�_�g�b�x�� �i�h�^�]�h�l�h�\�d�b�� ����.06.01 �O�b�f�b�q�_�k�d�Z�y �l�_�o�g�h�e�h�]�b�y�����m�j�h��
�\�_�g�v�� �i�h�^�]�h�l�h�\�d�b�� �d�Z�^�j�h�\�� �\�u�k�r�_�c�� �d�\�Z�e�b�n�b�d�Z�p�b�b������ �m�l�\�_�j�`�^�_�g�g�u�c���i�j�b�d�Z�a�h�f���F�b�g�b��
�k�l�_�j�k�l�\�Z �h�[�j�Z�a�h�\�Z�g�b�y���b���g�Z�m�d�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���h�l���������������������� �]�� �‹�������� . 

�� �B�g�u�_�� �g�h�j�f�Z�l�b�\�g�u�_�� �i�j�Z�\�h�\�u�_�� �Z�d�l�u�� �b�� �e�h�d�Z�e�v�g�u�_�� �Z�d�l�u�� �J�O�L�M�� �b�f���� �>���B����
�F�_�g�^�_�e�_�_�\�Z�� 

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

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



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

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

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

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

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

 
�I�j�h�]�j�Z�f�f�Z�� �Z�k�i�b�j�Z�g�l�m�j�u�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �k�� �m�q�z�l�h�f�� �l�j�_�[�h�\�Z�g�b�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v��

�g�u�o���k�l�Z�g�^�Z�j�l�h�\���� 
�‹  �D�h�^�����g�Z�b�f�_�g�h�\�Z�g�b�_ �J�_�d�\�b�a�b�l�u��

�i�j�b�d�Z�a�Z�� �F�b�g��
�l�j�m�^�Z�� �J�h�k�k�b�b��
�h�[�� �m�l�\�_�j�`�^�_��
�g�b�b�� 

�D�h�^�u�� �b�� �g�Z�b�f�_�g�h��
�\�Z�g�b�y�� �\�u�[�j�Z�g�g�u�o��
�h�[�h�[�s�_�g�g�u�o�� �l�j�m��
�^�h�\�u�o�� �n�m�g�d�p�b�c��
���H�L�N�� 

�H�l�f�_�l�d�Z�� �h��
�\�u�[�h�j�_��
�H�L�N�� �i�h�e��
�g�h�k�l�v�x�� �b�e�b��
�q�Z�k�l�b�q�g�h 

 �������������� �K�i�_�p�b�Z�e�b�k�l�� �i�h��
�i�Z�l�_�g�l�h�\�_�^�_�g�b�x 

�I�j�b�d�Z�a�� �F�b�g��
�l�j�m�^�Z�� �J�h�k�k�b�b��
�h�l�� ������ �h�d�l�y�[�j�y��
�����������]�����‹�������g 

�?�� �©�G�Z�m�q�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v�� �\�� �h�[��
�e�Z�k�l�b�� �b�g�l�_�e�e�_�d�l�m��
�Z�e�v�g�h�c�� �k�h�[�k�l�\�_�g��
�g�h�k�l�b�ª 
 

�Q�Z�k�l�b�q�g�h�� 

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

�I�j�b�d�Z�a�� �F�b�g��
�l�j�m�^�Z�� �J�h�k�k�b�b��
�h�l�� ������ �n�_�\�j�Z�e�y��
�����������r�����‹�������g 

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

�Q�Z�k�l�b�q�g�h�� 

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

�a���_������ 
 



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

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

�h�l�g�h�k�y�s�b�_�k�y���d���[�Z�a�h�\�h�c���q�Z�k�l�b���i�j�h�]�j�Z�f�f�u�����b���^�b�k�p�b�i�e�b�g�u�����f�h�^�m�e�b�������h�l�g�h�k�y�s�b�_�k�y���d��
�_�_���\�Z�j�b�Z�l�b�\�g�h�c���q�Z�k�l�b���± 30 �a���_�� 

�;�e�h�d�� ���� �©�I�j�Z�d�l�b�d�b�ª���� �d�h�l�h�j�u�c�� �\�� �i�h�e�g�h�f�� �h�[�t�_�f�_�� �h�l�g�h�k�b�l�k�y�� �d�� �\�Z�j�b�Z�l�b�\�g�h�c�� �q�Z�k�l�b��
�i�j�h�]�j�Z�f�f�u �± 8 �a���_�� 

�;�e�h�d������ �©�G�Z�m�q�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y�ª�����d�h�l�h�j�u�c���\���i�h�e�g�h�f���h�[�t�_�f�_���h�l�g�h�k�b�l�k�y���d���\�Z��
�j�b�Z�l�b�\�g�h�c���q�Z�k�l�b���i�j�h�]�j�Z�f�f�u���± ���������a���_�� 

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

 
�K�l�j�m�d�l�m�j�Z���i�j�h�]�j�Z�f�f�u���Z�k�i�b�j�Z�g�l�m�j�u 

�K�l�j�m�d�l�m�j�Z���i�j�h�]�j�Z�f�f�u���Z�k�i�b�j�Z�g�l�m�j�u �H�[�t�_�f���i�j�h�]�j�Z�f�f�u�� 
�Z�k�i�b�j�Z�g�l�m�j�u�� 

�\���a�Z�q�_�l�g�u�o���_�^�b�g�b�p�Z�o 
�;�e�h�d���� �>�b�k�p�b�i�e�b�g�u�����f�h�^�m�e�b�� 30 

�;�Z�a�h�\�Z�y���q�Z�k�l�v 9 
�<�Z�j�b�Z�l�b�\�g�Z�y���q�Z�k�l�v 21 

�;�e�h�d���� �I�j�Z�d�l�b�d�b 8 
�;�Z�a�h�\�Z�y���q�Z�k�l�v 0 
�<�Z�j�b�Z�l�b�\�g�Z�y���q�Z�k�l�v 8 

�;�e�h�d���� �G�Z�m�q�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y 193 
 �;�Z�a�h�\�Z�y���q�Z�k�l�v 0 
 �<�Z�j�b�Z�l�b�\�g�Z�y���q�Z�k�l�v 193 

�;�e�h�d���� �=�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y���b�l�h��
�]�h�\�Z�y���Z�l�l�_�k�l�Z�p�b�y 

9 

 �;�Z�a�h�\�Z�y���q�Z�k�l�v 9 
 �<�Z�j�b�Z�l�b�\�g�Z�y���q�Z�k�l�v 0 

 
�I�j�b�k�\�Z�b�\�Z�_�f�Z�y�� �d�\�Z�e�b�n�b�d�Z�p�b�y: �©�B�k�k�e�_�^�h�\�Z�l�_�e�v���� �I�j�_�i�h�^�Z�\�Z�l�_�e�v-

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

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



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

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

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

 
3. �I�e�Z�g�b�j�m�_�f�u�_���j�_�a�m�e�v�l�Z�l�u���h�k�\�h�_�g�b�y���i�j�h�]�j�Z�f�f�u���Z�k�i�b�j�Z�g�l�m�j�u 



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

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

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



3.3. �<�u�i�m�k�d�g�b�d���� �h�k�\�h�b�\�r�b�c�� �i�j�h�]�j�Z�f�f�m�� �Z�k�i�b�j�Z�g�l�m�j�u���� �^�h�e�`�_�g�� �h�[�e�Z�^�Z�l�v�� �k�e�_��
�^�m�x�s�b�f�b���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�b���d�h�f�i�_�l�_�g�p�b�y�f�b��  
�k�i�h�k�h�[�g�h�k�l�v�x �h�i�j�_�^�_�e�y�l�v�� �f�_�l�h�^�h�e�h�]�b�x�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �k�h�k�l�Z�\�e�y�l�v�� �i�e�Z�g�� �j�Z�[�h�l�u����
�^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v���k�b�k�l�_�f�g�h�_���i�h�g�b�f�Z�g�b�_���h�[�e�Z�k�l�b���b�k�k�e�_�^�h�\�Z�g�b�c���b���i�j�_�^�e�Z�]�Z�l�v���f�_�l�h��
�^�u�� ���\�� �l�h�f�� �q�b�k�e�_���� �g�_�k�l�Z�g�^�Z�j�l�g�u�_���� �j�_�r�_�g�b�y�� �i�h�k�l�Z�\�e�_�g�g�u�o�� �a�Z�^�Z�q �\�� �h�[�e�Z�k�l�b�� �i�j�h�p�_�k��
�k�h�\���b���Z�i�i�Z�j�Z�l�h�\���o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c��(�I�D-1); 
�k�i�h�k�h�[�g�h�k�l�v�x�� �i�j�h�\�h�^�b�l�v�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �b�� �j�Z�k�q�_�l�g�h-�l�_�h�j�_�l�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h��
�\�Z�g�b�y�� �b�� ���b�e�b���� �h�k�m�s�_�k�l�\�e�y�l�v�� �j�Z�a�j�Z�[�h�l�d�b�� �k�� �i�h�e�m�q�_�g�b�_�f�� �g�Z�m�q�g�h�]�h�� �b�� ���b�e�b���� �g�Z�m�q�g�h-
�i�j�Z�d�l�b�q�_�k�d�h�]�h�� �j�_�a�m�e�v�l�Z�l�Z���� �h�p�_�g�b�\�Z�l�v�� �^�h�k�l�h�\�_�j�g�h�k�l�v�� �b�� �a�g�Z�q�b�f�h�k�l�v�� �j�_�a�m�e�v�l�Z�l�h�\��
�g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\�� �h�[�e�Z�k�l�b�� �i�j�h�p�_�k�k�h�\�� �b�� �Z�i�i�Z�j�Z�l�h�\�� �o�b�f�b�q�_�k�d�b�o�� �l�_�o�g�h�e�h�]�b�c��
(�I�D-2). 
 

4. �H�j�]�Z�g�b�a�Z�p�b�y���h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z�� 
�i�j�b���j�_�Z�e�b�a�Z�p�b�b �i�j�h�]�j�Z�f�f���Z�k�i�b�j�Z�g�l�m�j�u 

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

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

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

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

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

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

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

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

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

�����������D�Z�e�_�g�^�Z�j�g�u�c���m�q�_�[�g�u�c���]�j�Z�n�b�d 



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

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

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

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

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

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

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

4.7. �J�Z�[�h�q�Z�y���i�j�h�]�j�Z�f�f�Z���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c���b�l�h�]�h�\�h�c���Z�l�l�_�k�l�Z�p�b�b 
�=�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y���b�l�h�]�h�\�Z�y���Z�l�l�_�k�l�Z�p�b�y���h�k�m�s�_�k�l�\�e�y�_�l�k�y���\���\�b�^�_���k�^�Z�q�b���]�h�k�m�^�Z�j��

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

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

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

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

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



�I�j�b�e�h�`�_�g�b�_���� 
���f�_�l�h�^�b�q�_�k�d�b�_���f�Z�l�_�j�b�Z�e�u�� 

 
�F�Z�l�j�b�p�Z���d�h�f�i�_�l�_�g�p�b�c���i�j�h�]�j�Z�f�f�u �Z�k�i�b�j�Z�g�l�m�j�u 

 
�D�h�^���d�h�f�i�_��

�l�_�g�p�b�b 
�G�Z�b�f�_�g�h�\�Z�g�b�_���d�h�f�i�_�l�_�g�p�b�b �I�e�Z�g�b�j�m�_�f�u�_���j�_�a�m�e�v�l�Z�l�u���h�[�m�q�_�g�b�y 

�M�g�b�\�_�j�k�Z�e�v�g�u�_���d�h�f�i�_�l�_�g�p�b�b 
�M�D-1 �k�i�h�k�h�[�g�h�k�l�v���d���d�j�b�l�b�q�_�k�d�h�f�m���Z�g�Z�e�b�a�m���b���h�p�_�g��

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

�A�g�Z�l�v���� 
�A-�������M�D-1) �h�k�g�h�\�g�u�_�� �d�h�g�p�_�i�p�b�b�� �k�h�\�j�_�f�_�g�g�h�c�� �n�b�e�h�k�h�n�b�b�� �g�Z�m�d�b�� �b�� �h�k�g�h��
�\�Z�g�b�y���g�Z�m�q�g�h�c���d�Z�j�l�b�g�u���f�b�j�Z 
�A-�������M�D-1) �h�i�j�_�^�_�e�_�g�b�_���� �k�l�j�m�d�l�m�j�m�� �b�� �[�e�h�q�g�u�c�� �i�j�b�g�p�b�i�� �i�h�k�l�j�h�_�g�b�y�� �f�Z��
�l�_�f�Z�l�b�q�_�k�d�b�o���f�h�^�_�e�_�c 
�A-�������M�D-1) �k�h�\�j�_�f�_�g�g�u�_�� �g�Z�m�q�g�u�_�� �^�h�k�l�b�`�_�g�b�y�� �b�� �i�_�j�k�i�_�d�l�b�\�g�u�_�� �g�Z�i�j�Z�\��
�e�_�g�b�y���j�Z�[�h�l���\���h�[�e�Z�k�l�b���i�j�h�p�_�k�k�h�\���b���Z�i�i�Z�j�Z�l�h�\���o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c 
�A-�������M�D-1) �f�_�l�h�^�u���g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b 
�A-�������M�D-1) �h�k�g�h�\�g�u�_�� �w�l�Z�i�u�� �b�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �i�j�h�p�_�k�k�h�\�� �b�� �Z�i��
�i�Z�j�Z�l�h�\���o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c 
�A-�������M�D-1) �k�h�\�j�_�f�_�g�g�u�_���l�_�g�^�_�g�p�b�b���j�Z�a�\�b�l�b�y���b���i�j�h�[�e�_�f�u���g�Z�m�d�b���g�Z���k�l�u�d�_��
�k�i�_�p�b�Z�e�v�g�h�k�l�_�c 
�M�f�_�l�v��  
�M-�������M�D-1) �b�k�i�h�e�v�a�h�\�Z�l�v�� �i�h�e�h�`�_�g�b�y�� �b�� �d�Z�l�_�]�h�j�b�b�� �n�b�e�h�k�h�n�b�b�� �g�Z�m�d�b�� �^�e�y��
�d�j�b�l�b�q�_�k�d�h�c���h�p�_�g�d�b���b���Z�g�Z�e�b�a�Z���k�h�\�j�_�f�_�g�g�u�o���g�Z�m�q�g�u�o���^�h�k�l�b�`�_�g�b�c 
�M-�������M�D-1) �j�_�r�Z�l�v���a�Z�^�Z�q�b���k�h�k�l�Z�\�e�_�g�b�y���f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h���h�i�b�k�Z�g�b�y�����\�u�[�b��
�j�Z�l�v���f�_�l�h�^���j�_�r�_�g�b�y���k�n�h�j�f�m�e�b�j�h�\�Z�g�g�h�c���k�b�k�l�_�f�u���m�j�Z�\�g�_�g�b�c�����m�k�l�Z�g�Z�\�e�b�\�Z�l�v��
�Z�^�_�d�\�Z�l�g�h�k�l�v���f�Z�l�_�f�Z�l�b�q�_�k�d�h�c���f�h�^�_�e�b���h�[�t�_�d�l�m���b�k�k�e�_�^�h�\�Z�g�b�y 
�M-�������M�D-1) �n�h�j�f�m�e�b�j�h�\�Z�l�v�� �p�_�e�b�� �b�� �a�Z�^�Z�q�b�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �g�Z�� �h�k��
�g�h�\�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �i�h�b�k�d�Z�� �h�[�j�Z�[�h�l�d�b���b�� �Z�g�Z�e�b�a�Z�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c�� �b�g�n�h�j��
�f�Z�p�b�b���\���h�[�e�Z�k�l�b���i�j�h�p�_�k�k�h�\���b���Z�i�i�Z�j�Z�l�h�\���o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c 
�M-4 (�M�D-1) �d�j�b�l�b�q�_�k�d�b���Z�g�Z�e�b�a�b�j�h�\�Z�l�v �b���h�p�_�g�b�\�Z�l�v���g�h�\�u�_���g�Z�m�q�g�u�_���b���l�_�o��
�g�h�e�h�]�b�q�_�k�d�b�_���^�h�k�l�b�`�_�g�b�y���b���]�b�i�h�l�_�a�u���\���f�_�`�^�b�k�p�b�i�e�b�g�Z�j�g�u�o���h�[�e�Z�k�l�y�o 
�M-�������M�D-1) �h�[�j�Z�[�Z�l�u�\�Z�l�v�� �b�� �Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �[�h�e�v�r�b�_�� �h�[�t�_�f�u�� �b�g�n�h�j�f�Z�p�b�b��
(big-�G�D�W�D�����\���]�m�f�Z�g�b�l�Z�j�g�u�o���b���l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���h�[�e�Z�k�l�y�o 
�G�Z�\�u�d �b�����b�e�b�����h�i�u�l���^�_�y�l�_�e�v�g�h�k�l�b: 
�G-�������M�D-1) �i�j�b�f�_�g�_�g�b�y�� �k�i�h�k�h�[�h�\�� �Z�g�Z�e�b�a�Z�� �b�� �d�j�b�l�b�q�_�k�d�h�c�� �h�p�_�g�d�b�� �j�Z�a�e�b�q��



�g�u�o���l�_�h�j�b�c���b���d�h�g�p�_�i�p�b�c 
�G-�������M�D-1) �i�j�h�\�_�^�_�g�b�y�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�h�]�h�� �w�d�k�i�_�j�b�f�_�g�l�Z���� �Z�g�Z�e�b�l�b�q�_��
�k�d�b�f�����w�f�i�b�j�b�q�_�k�d�b�f���b���w�f�i�b�j�b�d�h-�Z�g�Z�e�b�l�b�q�_�k�d�b�f���f�_�l�h�^�Z�f�b���k�h�k�l�Z�\�e�_�g�b�y���f�Z��
�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �h�i�b�k�Z�g�b�y���� �f�_�l�h�^�Z�f�b�� �b�^�_�g�l�b�n�b�d�Z�p�b�b�� �i�Z�j�Z�f�_�l�j�h�\�� �f�Z�l�_�f�Z�l�b��
�q�_�k�d�b�o�� �f�h�^�_�e�_�c���� �Z�e�]�h�j�b�l�f�Z�f�b�� �j�Z�k�q�_�l�Z�� �h�k�g�h�\�g�u�o�� �l�_�i�e�h-���� �f�Z�k�k�h�h�[�f�_�g�g�u�o��
�i�j�h�p�_�k�k�h�\���\���i�j�h�\�_�j�h�q�g�h�c���b���i�j�h�_�d�l�g�h�c���i�h�k�l�Z�g�h�\�d�Z�o���a�Z�^�Z�q�b 
�G-�������M�D-1) �i�h�b�k�d�Z���� �h�[�j�Z�[�h�l�d�b���� �Z�g�Z�e�b�a�Z�� �b�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�b�� �g�Z�m�q�g�h-
�l�_�o�g�b�q�_�k�d�h�c���b�g�n�h�j�f�Z�p�b�b���i�h���l�_�f�_���b�k�k�e�_�^�h�\�Z�g�b�y 
�G-�������M�D-1) �j�Z�[�h�l�u�� �k�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c���� �k�i�j�Z�\�h�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�h�c�� �b��
�w�e�_�d�l�j�h�g�g�h- �[�b�[�e�b�h�l�_�q�g�u�f�b�� �j�_�k�m�j�k�Z�f�b�� �\�� �h�[�e�Z�k�l�b�� �i�j�h�p�_�k�k�h�\�� �b �Z�i�i�Z�j�Z�l�h�\��
�o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c 
�G-5 ���M�D-1) �i�j�b�f�_�g�_�g�b�y �f�_�l�h�^�h�\ �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�b�y�� �[�h�e�v�r�b�o�� �h�[�t�_�f�h�\��
�b�g�n�h�j�f�Z�p�b�b�����E�L�J-�G�D�W�D�����\���]�m�f�Z�g�b�l�Z�j�g�u�o���b���l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���h�[�e�Z�k�l�y�o 
�G-�������M�D-1) �d�h�f�f�m�g�b�d�Z�p�b�b���� �h�[�m�q�_�g�b�y�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �k�h�\�_�j�r�_�g��
�k�l�\�h�\�Z�g�b�y�� 

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

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

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

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



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

�M�D-4 �]�h�l�h�\�g�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �k�h�\�j�_�f�_�g�g�u�_�� �f�_�l�h��
�^�u�� �b�� �l�_�o�g�h�e�h�]�b�b�� �g�Z�m�q�g�h�c�� �d�h�f�f�m�g�b�d�Z�p�b�b�� �g�Z��

�A�g�Z�l�v���� 
�A-�������M�D-4) �h�k�h�[�_�g�g�h�k�l�b�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\�� �g�Z�m�q�g�h�c�� �^�_�y�l�_�e�v�g�h��



�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�f���b���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�Z�o�� �k�l�b���\���m�k�l�g�h�c���b���i�b�k�v�f�_�g�g�h�c���n�h�j�f�_���i�j�b���j�Z�[�h�l�_���\���j�h�k�k�b�c�k�d�b�o���b���f�_�`�^�m�g�Z�j�h�^��
�g�u�o���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���d�h�e�e�_�d�l�b�\�Z�o 
�A-�������M�D-4) �h�k�g�h�\�g�u�_���k�i�h�k�h�[�u���^�h�k�l�b�`�_�g�b�y���w�d�\�b�\�Z�e�_�g�l�g�h�k�l�b���\���i�_�j�_�\�h�^�_ 
�A-�������M�D-4) �^�h�k�l�Z�l�h�q�g�h�_�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y�� �i�_�j�_�\�h�^�Z�� �d�h�e�b�q�_�k�l�\�h�� �e�_�d�k�b�q�_��
�k�d�b�o�� �_�^�b�g�b�p���� �n�j�Z�a�_�h�e�h�]�b�a�f�h�\���� �\�� �l�h�f�� �q�b�k�e�_�� �k�h�p�b�Z�e�v�g�u�o�� �l�_�j�f�b�g�h�\�� �b�� �e�b�g�]��
�\�h�k�l�j�Z�g�h�\�_�^�q�_�k�d�b�o���j�_�Z�e�b�c 
�A-4 ���M�D-4) �k�h�\�j�_�f�_�g�g�u�_���f�_�l�h�^�u���b���l�_�o�g�h�e�h�]�b�b���g�Z�m�q�g�h�c���d�h�f�f�m�g�b�d�Z�p�b�b���g�Z��
�j�m�k�k�d�h�f���b���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�Z�o�� 
�A-5 ���M�D-4) �h�k�g�h�\�g�u�_�� �i�j�b�_�f�u�� �b�� �f�_�l�h�^�u�� �j�_�n�_�j�b�j�h�\�Z�g�b�y�� �b�� �Z�g�g�h�l�b�j�h�\�Z�g�b�y��
�e�b�l�_�j�Z�l�m�j�u���i�h���k�i�_�p�b�Z�e�v�g�h�k�l�b 
�M�f�_�l�v��  
�M-�������M�D-4) �i�h�g�b�f�Z�l�v�� �h�k�g�h�\�g�u�_�� �b�^�_�b�� �l�_�d�k�l�h�\�� �b�� �k�l�Z�l�_�c�� �i�h�� �k�i�_�p�b�Z�e�v�g�h�k�l�b��
���[�_�a���k�e�h�\�Z�j�y�� 
�M-�������M�D-4) �h�k�m�s�_�k�l�\�e�y�l�v���i�b�k�v�f�_�g�g�u�c���i�_�j�_�\�h�^���k���k�h�[�e�x�^�_�g�b�_�f���g�h�j�f���e�_�d��
�k�b�q�_�k�d�h�c�� �w�d�\�b�\�Z�e�_�g�l�g�h�k�l�b���� �k�h�[�e�x�^�_�g�b�_�f�� �]�j�Z�f�f�Z�l�b�q�_�k�d�b�o���� �k�b�g�l�Z�d�k�b�q�_�k�d�b�o��
�b���k�l�b�e�b�k�l�b�q�_�k�d�b�o���g�h�j�f 
�M-�������M�D-4) �i�j�_�^�k�l�Z�\�e�y�l�v���j�_�a�m�e�v�l�Z�l�u���g�Z�m�q�g�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y���\���\�b�^�_���h�l�q�_��
�l�h�\�����j�_�n�_�j�Z�l�h�\�����g�Z�m�q�g�u�o���i�m�[�e�b�d�Z�p�b�c���b���^�h�d�e�Z�^�h�\�����a�Z�y�\�h�d���g�Z���i�h�e�m�q�_�g�b�_���]�j�Z�g��
�l�h�\�h�c���i�h�^�^�_�j�`�d�b���g�Z�m�q�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c 
�M-�������M�D-4) �^�_�e�Z�l�v�� �j�_�a�x�f�_���� �k�h�h�[�s�_�g�b�y���� �^�h�d�e�Z�^�� �g�Z�� �b�g�h�k�l�j�Z�g�g�h�f�� �y�a�u�d�_����
�\�h�k�i�j�b�g�b�f�Z�l�v�� �g�Z�� �k�e�m�o�� �h�j�b�]�b�g�Z�e�v�g�m�x�� �f�h�g�h�e�h�]�b�q�_�k�d�m�x�� �b�� �^�b�Z�e�h�]�b�q�_�k�d�m�x��
�j�_�q�v�� �i�h�� �i�j�h�n�b�e�x�� �g�Z�i�j�Z�\�e�_�g�b�y�� �i�h�^�]�h�l�h�\�d�b���� �h�i�b�j�Z�y�k�v�� �g�Z�� �b�a�m�q�_�g�g�u�c�� �y�a�u�d�h��
�\�h�c�� �f�Z�l�_�j�b�Z�e���� �n�h�g�h�\�u�_�� �k�l�j�Z�g�h�\�_�^�q�_�k�d�b�_�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�_�� �a�g�Z�g�b�y���� �Q�b��
�l�Z�l�v�����i�h�g�b�f�Z�l�v���b���b�k�i�h�e�v�a�h�\�Z�l�v���\���k�\�h�_�c���g�Z�m�q�g�h�c �j�Z�[�h�l�_���h�j�b�]�b�g�Z�e�v�g�m�x���g�Z�m�q��
�g�m�x���e�b�l�_�j�Z�l�m�j�m���i�h���i�j�h�n�b�e�x���g�Z�i�j�Z�\�e�_�g�b�y���i�h�^�]�h�l�h�\�d�b 
�M-�������M�D-4) �h�k�m�s�_�k�l�\�e�y�l�v�� �i�_�j�_�\�h�^�� �k�� �k�h�[�e�x�^�_�g�b�_�f�� �g�h�j�f�� �e�_�d�k�b�q�_�k�d�h�c�� �w�d��
�\�b�\�Z�e�_�g�l�g�h�k�l�b�����k�h�[�e�x�^�_�g�b�_�f���]�j�Z�f�f�Z�l�b�q�_�k�d�b�o�����k�b�g�l�Z�d�k�b�q�_�k�d�b�o���b���k�l�b�e�b�k�l�b��
�q�_�k�d�b�o�� �g�h�j�f�� �l�_�d�k�l�Z�� �i�_�j�_�\�h�^�Z�� �b�� �l�_�f�i�h�j�Z�e�v�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �b�k�o�h�^�g�h�]�h��
�l�_�d�k�l�Z 
�G�Z�\�u�d���b�����b�e�b�����h�i�u�l���^�_�y�l�_�e�v�g�h�k�l�b�� 
�G-�������M�D-4) �i�j�b�f�_�g�_�g�b�y �f�_�l�h�^�b�d�b �i�j�_�^�i�_�j�_�\�h�^�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �l�_�d�k�l�Z����
�k�i�h�k�h�[�k�l�\�m�x�s�_�]�h �l�h�q�g�h�f�m���\�h�k�i�j�b�y�l�b�x���b�k�o�h�^�g�h�]�h���\�u�k�d�Z�a�u�\�Z�g�b�y 
�G-�������M�D-4) �i�j�h�\�_�^�_�g�b�y �g�Z�m�q�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�� �h�[�e�Z�k�l�b�� �o�b�f�b�q�_�k�d�b�o��
�l�_�o�g�h�e�h�]�b�c���� �\�� �l�h�f�� �q�b�k�e�_�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �g�h�\�_�c�r�b�o�� �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 



�G-�������M�D-4) �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\�� �g�Z�m�q�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �\�� �n�h�j�f�_��
�i�m�[�e�b�d�Z�p�b�c���b���^�h�d�e�Z�^�h�\���g�Z���g�Z�m�q�g�u�o�� �n�h�j�m�f�Z�o���j�Z�a�e�b�q�g�h�]�h���m�j�h�\�g�y�����a�Z�y�\�h�d���g�Z��
�i�h�e�m�q�_�g�b�_���]�j�Z�g�l�h�\�h�c���i�h�^�^�_�j�`�d�b���g�Z�m�q�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�c 
�G-�������M�D-4) �Z�g�Z�e�b�a�Z �g�Z�m�q�g�u�o���l�_�d�k�l�h�\���g�Z���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�_ 
�G-�������M�D-4) �d�j�b�l�b�q�_�k�d�h�c�� �h�p�_�g�d�b �w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�Z�a�e�b�q�g�u�o�� �f�_�l�h�^�h�\�� �b��
�l�_�o�g�h�e�h�]�b�c�� �g�Z�m�q�g�h�c�� �d�h�f�f�m�g�b�d�Z�p�b�b�� �g�Z�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�f�� �b�� �b�g�h�k�l�j�Z�g�g�h�f��
�y�a�u�d�Z�o 
�G-�������M�D-4) �i�j�b�f�_�g�_�g�b�y �j�Z�a�e�b�q�g�u�o �f�_�l�h�^�h�\�� �b�� �l�_�o�g�h�e�h�]�b�c �d�h�f�f�m�g�b�d�Z�p�b�c��
�i�j�b���h�k�m�s�_�k�l�\�e�_�g�b�b���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���g�Z���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�_ 

�M�D-5 �k�i�h�k�h�[�g�h�k�l�v���k�e�_�^�h�\�Z�l�v���w�l�b�q�_�k�d�b�f���g�h�j�f�Z�f���\��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b 

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



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

�M�D-6 �k�i�h�k�h�[�g�h�k�l�v���i�e�Z�g�b�j�h�\�Z�l�v���b���j�_�r�Z�l�v���a�Z�^�Z�q�b��
�k�h�[�k�l�\�_�g�g�h�]�h���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���b���e�b�q�g�h�k�l��
�g�h�]�h���j�Z�a�\�b�l�b�y�� 

�A�g�Z�l�v���� 
�A-�������M�D-6) �h�k�g�h�\�g�u�_���k�l�Z�^�b�b���b�k�l�h�j�b�q�_�k�d�h�c���w�\�h�e�x�p�b�b���g�Z�m�d�b�����b�o���o�Z�j�Z�d�l�_�j��
�g�u�_���q�_�j�l�u 
�A-�������M�D-6) �h�k�g�h�\�u�� �h�o�j�Z�g�u�� �l�j�m�^�Z���� �l�_�o�g�b�d�b�� �[�_�a�h�i�Z�k�g�h�k�l�b���� �i�j�h�l�b�\�h�i�h�`�Z�j��
�g�h�c���[�_�a�h�i�Z�k�g�h�k�l�b���g�Z���i�j�_�^�i�j�b�y�l�b�y�o���o�b�f�b�q�k�_�d�h�c���i�j�h�f�u�r�e�_�g�g�h�k�l�b 
�A-�������M�D-6) �\�h�a�f�h�`�g�h�k�l�b�� �k�h�\�j�_�f�_�g�g�u�o�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c��
�h�[�m�q�_�g�b�y�� �b�� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �^�e�y�� �k�h�a�^�Z�g�b�y�� �b��
�j�_�Z�e�b�a�Z�p�b�b�� �w�e�_�d�l�j�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �j�_�k�m�j�k�h�\���� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o��
�k�b�k�l�_�f�� �h�[�m�q�_�g�b�y���� �b�g�n�h�j�f�Z�p�b�h�g�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �j�_�k�m�j�k�h�\�� �g�Z�� �h�k�g�h�\�_��
�b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �b�� �b�g�l�_�j�g�_�l-�l�_�o�g�h�e�h�]�b�c���� �\�� �l�h�f�� �q�b�k�e�_�� �i�h�� �o�b�f�b�q�_�k�d�b�f��
�g�Z�m�d�Z�f 
�A-�������M�D-6) �i�h�j�y�^�h�d�� �h�j�]�Z�g�b�a�Z�p�b�b���� �i�e�Z�g�b�j�h�\�Z�g�b�y���� �i�j�h�\�_�^�_�g�b�y�� �b�� �h�[�_�k�i�_�q�_��
�g�b�y�� �m�q�_�[�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �k�h�\�j�_�f�_�g�g�u�o��
�l�_�o�g�h�e�h�]�b�c���h�[�m�q�_�g�b�y 
�A-�������M�D-6) �f�_�l�h�^�u�� �d�h�g�l�j�h�e�y�� �b�� �h�p�_�g�d�b�� �a�g�Z�g�b�c�� �b�� �d�h�f�i�_�l�_�g�p�b�c�� �m�q�Z�s�b�o�k�y��
�J�O�L�M 
�A-�������M�D-6) �l�_�h�j�_�l�b�q�_�k�d�b�_���h�k�g�h�\�u���i�j�h�p�_�k�k�h�\�� �f�Z�k�k�h�i�_�j�_�g�h�k�Z�� �\�� �k�b�k�l�_�f�Z�o�� �k��
�m�q�Z�k�l�b�_�f���l�\�_�j�^�h�c���n�Z�a�u�����f�_�l�h�^�u���j�Z�k�q�_�l�Z���f�Z�k�k�h�h�[�f�_�g�g�u�o���Z�i�i�Z�j�Z�l�h�\ 
�A-�������M�D-6) �k�h�\�j�_�f�_�g�g�u�_�� �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�_�� �l�_�o�g�h�e�h��
�]�b�b 
�M�f�_�l�v��  
�M-�������M�D-6) �i�j�b�f�_�g�y�l�v���f�_�l�h�^�u���b���k�j�_�^�k�l�\�Z���i�h�a�g�Z�g�b�y���^�e�y���b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h��
�]�h�� �j�Z�a�\�b�l�b�y���� �i�h�\�u�r�_�g�b�y�� �d�m�e�v�l�m�j�g�h�]�h�� �m�j�h�\�g�y���� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �j�h�k�l�Z����
�i�_�j�_�h�p�_�g�b�\�Z�l�v���g�Z�d�h�i�e�_�g�g�u�c���h�i�u�l�����Z�g�Z�e�b�a�b�j�h�\�Z�l�v���k�\�h�b���\�h�a�f�h�`�g�h�k�l�b 
�M-�������M�D-6) �d�j�b�l�b�q�_�k�d�b�� �b�a�m�q�Z�l�v�� �g�Z�m�q�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �^�_�e�Z�l�v�� �\�u�\�h�^�u�� �b��
�i�e�Z�g�b�j�h�\�Z�l�v�� �j�_�r�_�g�b�_�� �a�Z�^�Z�q���\�� �h�[�e�Z�k�l�b�� �i�j�h�p�_�k�k�h�\�� �b�� �Z�i�i�Z�j�Z�l�h�\�� �o�b�f�b�q�_�k�d�b�o��
�l�_�o�g�h�e�h�]�b�c 
�M-�������M�D-6) �j�Z�a�j�Z�[�Z�l�u�\�Z�l�v�� �[�Z�g�d�b�� �l�_�k�l�h�\�u�o�� �a�Z�^�Z�g�b�c�� �^�e�y�� �k�Z�f�h�d�h�g�l�j�h�e�y�� �b��
�l�_�d�m�s�_�]�h�� �d�h�g�l�j�h�e�y�� �a�g�Z�g�b�c�� �i�h�� �o�b�f�b�q�_�k�d�b�f�� �g�Z�m�d�Z�f���� �\�� �l�h�f�� �q�b�k�e�_�� �^�e�y�� �j�_�Z�e�b��
�a�Z�p�b�b���\���k�j�_�^�_���^�b�k�l�Z�g�p�b�h�g�g�h�]�h���h�[�m�q�_�g�b�y 
�M-�������M�D-6) �n�h�j�f�m�e�b�j�h�\�Z�l�v�� �b�� �b�a�e�Z�]�Z�l�v�� �f�Z�l�_�j�b�Z�e�� �i�j�_�i�h�^�Z�\�Z�_�f�u�o�� �^�b�k�p�b��



�i�e�b�g���\���^�h�k�l�m�i�g�h�c���b���i�h�g�y�l�g�h�c���^�e�y���h�[�m�q�Z�_�f�u�o���n�h�j�f�_�����Z�d�p�_�g�l�b�j�h�\�Z�l�v���\�g�b�f�Z��
�g�b�_���m�q�Z�s�b�o�k�y���g�Z���g�Z�b�[�h�e�_�_���\�Z�`�g�u�o���b���i�j�b�g�p�b�i�b�Z�e�v�g�u�o���\�h�i�j�h�k�Z�o���i�j�_�i�h�^�Z�\�Z��
�_�f�u�o���^�b�k�p�b�i�e�b�g 
�M-�������M�D-6) �\�u�i�h�e�g�y�l�v���i�_�^�Z�]�h�]�b�q�_�k�d�b�_���n�m�g�d�p�b�b�����i�j�h�\�h�^�b�l�v���i�j�Z�d�l�b�q�_�k�d�b�_��
�b���e�Z�[�h�j�Z�l�h�j�g�u�_���a�Z�g�y�l�b�y���k�h���k�l�m�^�_�g�q�_�k�d�h�c���Z�m�^�b�l�h�j�b�_�c 
�M-�������M�D-6) �j�Z�[�h�l�Z�l�v���g�Z���k�h�\�j�_�f�_�g�g�u�o���i�j�b�[�h�j�Z�o���b���m�k�l�Z�g�h�\�d�Z�o 
�M-�������M�D-6) �h�j�]�Z�g�b�a�h�\�u�\�Z�l�v�� �i�j�h�\�_�^�_�g�b�_�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �b �b�k�i�u�l�Z�g�b�c����
�i�j�h�\�h�^�b�l�v���b�o���h�[�j�Z�[�h�l�d�m���b���Z�g�Z�e�b�a�b�j�h�\�Z�l�v���j�_�a�m�e�v�l�Z�l�u 
�G�Z�\�u�d���b�����b�e�b�����h�i�u�l���^�_�y�l�_�e�v�g�h�k�l�b�� 
�G-�������M�D-6) �i�j�b�f�_�g�_�g�b�y �f�_�l�h�^�h�\ �j�Z�a�\�b�l�b�y�� �e�b�q�g�h�k�l�g�u�o�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v��
�g�u�o���d�h�f�i�_�l�_�g�p�b�c 
�G-�������M�D-6) �b�g�^�b�\�b�^�m�Z�e�v�g�h�c���j�Z�[�h�l�u�����Z���l�Z�d�`�_���j�Z�[�h�l�u���\���k�h�k�l�Z�\�_���b�k�k�e�_�^�h�\�Z��
�l�_�e�v�k�d�b�o�� �d�h�e�e�_�d�l�b�\�h�\�� �i�h�� �j�_�r�_�g�b�x�� �g�Z�m�q�g�u�o�� �b�� �g�Z�m�q�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �a�Z��
�^�Z�q 
�G-�������M�D-6) �\�h�k�i�j�b�y�l�b�y�� �b�� �k�h�a�^�Z�g�b�y�� �w�e�_�d�l�j�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �j�_�k�m�j��
�k�h�\���� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o�� �k�b�k�l�_�f�� �h�[�m�q�_�g�b�y���� �b�g�n�h�j�f�Z�p�b�h�g�g�h-
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �j�_�k�m�j�k�h�\�� �g�Z�� �h�k�g�h�\�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �b�� �b�g�l�_�j�g�_�l-
�l�_�o�g�h�e�h�]�b�c 
�G-4 ���M�D-6) �i�j�b�f�_�g�_�g�b�y�� �h�k�g�h�\�g�u�o �f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�o �i�h�^�o�h�^�h�\ �d�� �h�[�j�Z�a�h��
�\�Z�l�_�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���\���\�u�k�r�_�c���r�d�h�e�_ 
�G-�������M�D-6) �i�h�k�l�j�h�_�g�b�y�� �i�j�b�q�b�g�g�h-�k�e�_�^�k�l�\�_�g�g�u�o�� �k�\�y�a�_�c�� �f�_�`�^�m�� �w�d�k�i�_�j�b��
�f�_�g�l�Z�e�v�g�u�f�b���b���l�_�h�j�_�l�b�q�_�k�d�b�f�b���^�Z�g�g�u�f�b 

�H�[�s�_�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�_���d�h�f�i�_�l�_�g�p�b�b 
�H�I�D-1 �k�i�h�k�h�[�g�h�k�l�v���b���]�h�l�h�\�g�h�k�l�v���d���h�j�]�Z�g�b�a�Z�p�b�b���b��

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

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



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

�H�I�D-2 �\�e�Z�^�_�g�b�_���d�m�e�v�l�m�j�h�c���g�Z�m�q�g�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y��
�\���h�[�e�Z�k�l�b���o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c�����\���l�h�f��
�q�b�k�e�_���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���g�h�\�_�c�r�b�o���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 

�A�g�Z�l�v���� 
�A-�������H�I�D-2) �k�h�\�j�_�f�_�g�g�u�_�� �^�h�k�l�b�`�_�g�b�y�� �g�Z�m�d�b�� �b�� �i�_�j�_�^�h�\�h�c�� �l�_�o�g�h�e�h�]�b�b�� �\��
�g�Z�m�q�g�h- �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���j�Z�[�h�l�Z�o 
�A-�������H�I�D-2) �k�j�_�^�k�l�\�Z�� �b�� �k�b�k�l�_�f�u�� �^�b�k�l�Z�g�p�b�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �^�e�y�� �h�j�]�Z�g�b�a�Z��
�p�b�b���i�j�h�p�_�k�k�Z���h�[�m�q�_�g�b�y���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���b�g�n�h�j�f�Z�p�b�h�g�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o��
�b���b�g�n�h�j�f�Z�p�b�h�g�g�h-�f�_�l�h�^�b�q�_�k�d�b�o���j�_�k�m�j�k�h�\���g�Z���h�k�g�h�\�_���b�g�l�_�j�g�_�l-�l�_�o�g�h�e�h�]�b�c 
�M�f�_�l�v��  
�M-�������H�I�D-2) �h�[�h�[�s�Z�l�v���b���b�g�l�_�j�i�j�_�l�b�j�h�\�Z�l�v���[�h�e�v�r�b�_���h�[�t�_�f�u���^�Z�g�g�u�o 
�M-�������H�I�D-2) �i�j�h�\�h�^�b�l�v���Z�g�Z�e�b�a���j�_�a�m�e�v�l�Z�l�h�\���h�[�m�q�_�g�b�y���k�l�m�^�_�g�l�h�\�����\���l�h�f���q�b�k��
�e�_���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���\�h�a�f�h�`�g�h�k�l�_�c���k�j�_�^�u���^�b�k�l�Z�g�p�b�h�g�g�h�]�h���h�[�m�q�_�g�b�y 
�G�Z�\�u�d���b�����b�e�b�����h�i�u�l���^�_�y�l�_�e�v�g�h�k�l�b�� 
�G-�������H�I�D-2) �Z�g�Z�e�b�a�Z�� �b�� �h�p�_�g�d�b�� �i�h�k�e�_�^�k�l�\�b�c�� �k�\�h�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y��
�l�_�e�v�g�h�k�l�b 
�G-�������H�I�D-2) �i�j�h�\�_�^�_�g�b�y�� �j�Z�a�e�b�q�g�u�o�� �\�b�^�h�\�� �a�Z�g�y�l�b�c���� �]�j�m�i�i�h�\�u�o�� ���i�j�Z�d�l�b�q�_��
�k�d�b�o�����k�_�f�b�g�Z�j�k�d�b�o�������e�Z�[�h�j�Z�l�h�j�g�u�o���j�Z�[�h�l�������b�g�^�b�\�b�^�m�Z�e�v�g�u�o���d�h�g�k�m�e�v�l�Z�p�b�c���b��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �i�h�^�]�h�l�h�\�d�b�� �k�l�m�^�_�g�l�h�\���� �\�� �l�h�f�� �q�b�k�e�_�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�w�e�_�d�l�j�h�g�g�u�o���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���j�_�k�m�j�k�h�\���\���k�j�_�^�_���^�b�k�l�Z�g�p�b�h�g�g�h�]�h���h�[�m�q�_�g�b�y 

�H�I�D-3 �k�i�h�k�h�[�g�h�k�l�v���b���]�h�l�h�\�g�h�k�l�v���d���Z�g�Z�e�b�a�m�����h�[�h�[��
�s�_�g�b�x���b���i�m�[�e�b�q�g�h�f�m���i�j�_�^�k�l�Z�\�e�_�g�b�x���j�_��
�a�m�e�v�l�Z�l�h�\���\�u�i�h�e�g�_�g�g�u�o���g�Z�m�q�g�u�o���b�k�k�e�_�^�h�\�Z��
�g�b�c 

�A�g�Z�l�v���� 
�A-�������H�I�D-3) �i�h�g�y�l�b�y�� �b�� �a�Z�d�h�g�u�� �\�� �k�\�h�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �h�[�e�Z�k�l�b�� �b�� �k�h��
�\�j�_�f�_�g�g�u�_���g�Z�i�j�Z�\�e�_�g�b�y���_�z���j�Z�a�\�b�l�b�y�� 
�M�f�_�l�v��  
�M-�������H�I�D-3) �h�p�_�g�b�\�Z�l�v�� �f�Z�l�_�j�b�Z�e�� �k�� �m�q�z�l�h�f�� �a�g�Z�g�b�c�� �\�� �h�[�e�Z�k�l�b�� �o�b�f�b�q�_�k�d�h�c��
�l�_�o�g�h�e�h�]�b�b�� 
�G�Z�\�u�d���b�����b�e�b�����h�i�u�l���^�_�y�l�_�e�v�g�h�k�l�b�� 



�G-�������H�I�D-3) �b�a�e�h�`�_�g�b�y�� �b�� �i�j�_�^�k�l�Z�\�e�_�g�b�y �f�Z�l�_�j�b�Z�e�Z���� �Z�� �l�Z�d�`�_�� �h�p�_�g�d�b �\�h�k��
�i�j�b�y�l�b�_���w�l�h�]�h���f�Z�l�_�j�b�Z�e�Z���k�e�m�r�Z�l�_�e�y�f�b 

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

�A�g�Z�l�v���� 
�A-�������H�I�D-4) �k�i�h�k�h�[�u���i�_�j�_�\�h�^�Z���k���Z�g�]�e�b�c�k�d�h�]�h���y�a�u�d�Z���g�Z���j�m�k�k�d�b�c���b���k���j�m�k�k�d�h��
�]�h �g�Z�� �Z�g�]�e�b�c�k�d�b�c�� ���w�d�\�b�\�Z�e�_�g�l���� �Z�g�Z�e�h�]���� �i�_�j�_�\�h�^�q�_�k�d�b�_�� �l�j�Z�g�k�n�h�j�f�Z�p�b�b���� �d�h�g��
�l�_�d�k�l�m�Z�e�v�g�u�_���a�Z�f�_�g�u���b���^�j���� 
�A-�������H�I�D-4) �k�h�\�j�_�f�_�g�g�u�_�� �g�Z�m�q�g�u�_�� �^�h�k�l�b�`�_�g�b�y�� �b�� �i�_�j�k�i�_�d�l�b�\�g�u�_�� �g�Z�i�j�Z�\��
�e�_�g�b�y���j�Z�[�h�l���\���h�[�e�Z�k�l�b���o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b 
�A-�������H�I�D-4) �h�k�g�h�\�g�u�_���m�j�Z�\�g�_�g�b�y���j�Z�\�g�h�\�_�k�b�y���i�j�b���Z�^�k�h�j�[�p�b�b���b���b�h�g�g�h�f���h�[��
�f�_�g�_�����^�b�g�Z�f�b�d�m���k�h�j�[�p�b�b�����f�_�l�h�^�u���j�Z�k�q�_�l�Z���Z�^�k�h�j�[�p�b�h�g�g�u�o���Z�i�i�Z�j�Z�l�h�\ 
�M�f�_�l�v��  
�M-�������H�I�D-4) �\�u�^�_�e�y�l�v�� �b�a�� �h�[�t�z�f�Z�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �h�o�j�Z�g�g�h�k�i�h�k�h�[��
�g�u�_���j�_�a�m�e�v�l�Z�l�u�� 
�M-�������H�I�D-4) �n�h�j�f�m�e�b�j�h�\�Z�l�v�� �b�� �j�_�r�Z�l�v�� �a�Z�^�Z�q�b�� �h�i�b�k�Z�g�b�y�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c��
�i�j�h�l�_�d�Z�g�b�y���i�j�h�p�_�k�k�h�\���o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b 
�M-�������H�I�D-4) �n�h�j�f�m�e�b�j�h�\�Z�l�v�� �l�j�_�[�h�\�Z�g�b�y�� �d�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�f�� �i�j�h�p�_�k�k�Z�f�� �k��
�p�_�e�v�x�� �k�g�b�`�_�g�b�y�� �f�Z�l�_�j�b�Z�e�h�_�f�d�h�k�l�b���� �w�g�_�j�]�h�_�f�d�h�k�l�b�� �b�� �k�h�a�^�Z�g�b�y�� �f�Z�e�h�h�l�o�h�^��
�g�u�o���l�_�o�g�h�e�h�]�b�c 
�G�Z�\�u�d���b�����b�e�b�����h�i�u�l���^�_�y�l�_�e�v�g�h�k�l�b�� 
�G-�������H�I�D-4) �i�j�b�f�_�g�_�g�b�y �g�_�h�[�o�h�^�b�f�u�o �a�g�Z�g�b�c �^�e�y�� �\�h�k�i�j�b�y�l�b�y�� �b�� �Z�g�Z�e�b�a�Z��
�Z�d�l�m�Z�e�v�g�u�o�� �b�� �k�h�\�j�_�f�_�g�g�u�o�� �^�h�k�l�b�`�_�g�b�c�� �b�� �\�h�i�j�h�k�h�\�� �\�� �h�[�e�Z�k�l�b�� �o�b�f�b�q�_�k�d�h�c��
�l�_�o�g�h�e�h�]�b�b 
�G-�������H�I�D-4) �i�j�b�f�_�g�_�g�b�y �f�_�l�h�^�h�\ �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �\�� �h�[�e�Z�k�l�b��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b 
�G-�������H�I�D-4) �i�j�b�f�_�g�_�g�b�y���f�_�l�h�^�h�\���j�Z�k�q�_�l�Z���[�h�e�v�r�b�g�k�l�\�Z���l�b�i�h�\���Z�i�i�Z�j�Z�l�h�\���b��
�m�k�l�Z�g�h�\�h�d 

�H�I�D-5 �k�i�h�k�h�[�g�h�k�l�v���b���]�h�l�h�\�g�h�k�l�v���d���b�k�i�h�e�v�a�h�\�Z�g�b�x��
�e�Z�[�h�j�Z�l�h�j�g�h�c���b���b�g�k�l�j�m�f�_�g�l�Z�e�v�g�h�c���[�Z�a�u���^�e�y��
�i�h�e�m�q�_�g�b�y���g�Z�m�q�g�u�o���^�Z�g�g�u�o�� 

�A�g�Z�l�v���� 
�A-�������H�I�D-5) �f�_�l�h�^�u�� �b�� �l�_�o�g�h�e�h�]�b�b�� �g�Z�m�q�g�h�c�� �d�h�f�f�m�g�b�d�Z�p�b�b�� �g�Z�� �]�h�k�m�^�Z�j��
�k�l�\�_�g�g�h�f���b���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�Z�o 
�A-�������H�I�D-5) �h�k�g�h�\�g�u�_���\�b�^�u���b���n�h�j�f�u���h�j�]�Z�g�b�a�Z�p�b�b���g�Z�m�q�g�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y��
�\�����h�[�e�Z�k�l�b���i�j�h�p�_�k�k�h�\���b���Z�i�i�Z�j�Z�l�h�\���o�b�f�b�q�_�k�d�b�o���l�_�o�g�h�e�h�]�b�c 
�A-�������H�I�D-5) �h�k�g�h�\�g�u�_�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �j�Z�\�g�h�\�_�k�b�y�� �b�� �d�b�g�_�l�b�d�b�� �f�Z�k�k�h�h�[��
�f�_�g�g�u�o���i�j�h�p�_�k�k�h�\���k���m�q�Z�k�l�b�_�f���l�\�_�j�^�h�c���n�Z�a�u 
�A-�������H�I�D-5) �k�h�\�j�_�f�_�g�g�u�_�� �f�_�l�h�^�u�� �m�i�j�Z�\�e�_�g�b�y���� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �b�� �d�h�g�l�j�h�e�y����
�\���h�[�e�Z�k�l�b�����o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b 



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

�H�I�D-6 �]�h�l�h�\�g�h�k�l�v���d���i�j�_�i�h�^�Z�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h��
�k�l�b���i�h���h�k�g�h�\�g�u�f���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f���i�j�h�]�j�Z�f��
�f�Z�f���\�u�k�r�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y 

�A�g�Z�l�v���� 
�A-�������H�I�D-6) �i�j�b�_�f�u���k�l�j�m�d�l�m�j�b�j�h�\�Z�g�b�y���g�Z�m�q�g�h�]�h���^�b�k�d�m�j�k�Z 
�A-�������H�I�D-6) �i�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �l�_�o�g�h�e�h�]�b�b�� �h�[�m�q�_�g�b�y�� �b�� �j�Z�a�\�b�l�b�y����
�k�Z�f�h�h�[�m�q�_�g�b�y���b���k�Z�f�h�j�Z�a�\�b�l�b�y 
�A-�������H�I�D-6) �h�k�g�h�\�u���m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�h�c���j�Z�[�h�l�u���\���\�u�k�r�_�c���r�d�h�e�_ 
�M�f�_�l�v��  
�M-�������H�I�D-6) �h�[�h�k�g�h�\�u�\�Z�l�v���g�_�h�[�o�h�^�b�f�h�k�l�v�����Z�d�l�m�Z�e�v�g�h�k�l�v���i�h�k�l�Z�\�e�_�g�g�h�c���b�k��
�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �a�Z�^�Z�q�b�� �b�� �j�_�r�Z�l�v�� �_�z�� �k�� �i�h�f�h�s�v�x�� �k�h�\�j�_�f�_�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c����
�^�h�k�l�b�`�_�g�b�c�����h�i�u�l�Z���q�_�e�h�\�_�q�_�k�l�\�Z 
�M-�������H�I�D-6) �i�e�Z�g�b�j�h�\�Z�l�v���b���j�_�r�Z�l�v���a�Z�^�Z�q�b���k�h�[�k�l�\�_�g�g�h�]�h���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h��



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

�I�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�_���d�h�f�i�_�l�_�g�p�b�b 
�I�D-1 �K�i�h�k�h�[�g�h�k�l�v���h�i�j�_�^�_�e�y�l�v���f�_�l�h�^�h�e�h�]�b�x���b�k��

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

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



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

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

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



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

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

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

�M�D-1. 
�K�i�h�k�h�[�g�h�k�l�v���d��
�d�j�b�l�b�q�_�k�d�h�f�m��

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



�Z�g�Z�e�b�a�m���b���h�p�_�g�d�_��
�k�h�\�j�_�f�_�g�g�u�o��

�g�Z�m�q�g�u�o��
�^�h�k�l�b�`�_�g�b�c����

�]�_�g�_�j�b�j�h�\�Z�g�b�x��
�g�h�\�u�o���b�^�_�c���i�j�b��

�j�_�r�_�g�b�b��
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���b��
�i�j�Z�d�l�b�q�_�k�d�b�o���a�Z�^�Z�q����

�\���l�h�f���q�b�k�e�_���\��
�f�_�`�^�b�k�p�b�i�e�b�g�Z�j�g�u�o��

�h�[�e�Z�k�l�y�o 

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

�M�D-2. 
�K�i�h�k�h�[�g�h�k�l�v��

�i�j�h�_�d�l�b�j�h�\�Z�l�v���b��
�h�k�m�s�_�k�l�\�e�y�l�v��
�d�h�f�i�e�_�d�k�g�u�_��

�b�k�k�e�_�^�h�\�Z�g�b�y�����\���l�h�f��
�q�b�k�e�_��

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

�f�b�j�h�\�h�a�a�j�_�g�b�y���k��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�a�g�Z�g�b�c���\���h�[�e�Z�k�l�b��

�b�k�l�h�j�b�b���b��
�n�b�e�h�k�h�n�b�b���g�Z�m�d�b 

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

�M�D-5. 
�K�i�h�k�h�[�g�h�k�l�v��

�k�e�_�^�h�\�Z�l�v���w�l�b�q�_�k�d�b�f��
�g�h�j�f�Z�f���\��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b 

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



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

�M�D-6. 
�K�i�h�k�h�[�g�h�k�l�v��

�i�e�Z�g�b�j�h�\�Z�l�v���b��
�j�_�r�Z�l�v���a�Z�^�Z�q�b��
�k�h�[�k�l�\�_�g�g�h�]�h��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���b��
�e�b�q�g�h�k�l�g�h�]�h��

�j�Z�a�\�b�l�b�y 

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

�H�I�D-1. 
�K�i�h�k�h�[�g�h�k�l�v���b��
�]�h�l�h�\�g�h�k�l�v���d��

�h�j�]�Z�g�b�a�Z�p�b�b���b��
�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���g�Z�m�q�g�u�o��

�b�k�k�e�_�^�h�\�Z�g�b�c���\��
�h�[�e�Z�k�l�b���o�b�f�b�q�_�k�d�b�o��

�l�_�o�g�h�e�h�]�b�c 

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

�H�I�D-2. 
�<�e�Z�^�_�g�b�_���d�m�e�v�l�m�j�h�c��

�g�Z�m�q�g�h�]�h��
�b�k�k�e�_�^�h�\�Z�g�b�y���\��

�h�[�e�Z�k�l�b���o�b�f�b�q�_�k�d�b�o��
�l�_�o�g�h�e�h�]�b�c�����\���l�h�f��

�q�b�k�e�_���k��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�g�h�\�_�c�r�b�o��
�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 

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

�A�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �m�q�_�g�b�y�� �h�� �o�b�f�b�q�_�k�d�h�f�� �i�j�h�p�_�k�k�_���� �L�j�_�l�v�y��
�d�h�g�p�_�i�l�m�Z�e�v�g�Z�y���k�b�k�l�_�f�Z���o�b�f�b�b�� 

�B�k�l�h�j�b�q�_�k�d�Z�y�� �b�� �]�g�h�k�_�h�e�h�]�b�q�_�k�d�Z�y�� �h�[�m�k�e�h�\�e�_�g�g�h�k�l�v�� �d�b�g�_�l�b�q�_�k�d�b�o�� �l�_�h�j�b�c����
�<�e�b�y�g�b�_�� �g�v�x�l�h�g�h�\�k�d�h�c�� �^�b�g�Z�f�b�d�b���� �b�^�_�y�� �^�\�b�`�_�g�b�y�� �\�� �o�b�f�b�b���� �A�Z�d�h�g�� �k�d�h�j�h�k�l�b��
�f�h�e�_�d�m�e�y�j�g�h�c�� �j�_�Z�d�p�b�b�� �E���� �<�b�e�v�]�_�e�v�f�b���� �O�b�f�b�q�_�k�d�Z�y�� �k�l�Z�l�b�d�Z�� �b�� �o�b�f�b�q�_�k�d�Z�y��
�^�b�g�Z�f�b�d�Z���� �A�Z�d�h�g�� �^�_�c�k�l�\�b�y�� �f�Z�k�k���� �O�b�f�b�q�_�k�d�Z�y�� �l�_�j�f�h�^�b�g�Z�f�b�d�Z���� �©�H�q�_�j�d�b�� �i�h��
�o�b�f�b�q�_�k�d�h�c�� �^�b�g�Z�f�b�d�_�ª�� �Y���=���� �<�Z�g�l-�=�h�n�n�Z���± �n�m�g�^�Z�f�_�g�l�� �o�b�f�b�q�_�k�d�h�c�� �d�b�g�_�l�b�d�b����
�©�O�b�f�b�q�_�k�d�Z�y���n�b�e�h�k�h�n�b�y�ª���<�����H�k�l�\�Z�e�v�^�Z���� 

�D�b�g�_�l�b�q�_�k�d�b�_�� �l�_�h�j�b�b�� �i�_�j�\�h�c�� �i�h�e�h�\�b�g�u�� �;�;�� �\�_�d�Z���� �L�_�h�j�b�y�� �Z�[�k�h�e�x�l�g�u�o��
�k�d�h�j�h�k�l�_�c�� �j�_�Z�d�p�b�c�� ���=���� �W�c�j�b�g�]���� �F���� �W�\�Z�g�k���� �F���� �I�h�e�y�g�b������ �l�j�b�m�f�n�� �l�_�h�j�_�l�b�q�_�k�d�h�]�h��
�k�b�g�l�_�a�Z�����:�d�l�b�\�b�j�h�\�Z�g�g�u�c���d�h�f�i�e�_�d�k�����b�e�b���i�_�j�_�o�h�^�g�h�_���k�h�k�l�h�y�g�b�_���± �m�a�e�h�\�h�_���i�h�g�y�l�b�_��
�k�h�\�j�_�f�_�g�g�h�c�� �l�_�h�j�_�l�b�q�_�k�d�h�c�� �o�b�f�b�b���� �I�_�j�_�o�h�^�g�h�_�� �k�h�k�l�h�y�g�b�_���� �o�b�f�b�q�_�k�d�Z�y�� �q�Z�k�l�b�p�Z��
�b�e�b���o�b�f�b�q�_�k�d�b�c���i�j�h�p�_�k�k�"�� 

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

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

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

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



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

�L�_�h�j�b�b�� �k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b���� �\�Z�j�b�Z�g�l�u�� �i�h�^�o�h�^�h�\���� �I�h�g�y�l�b�_�� �k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b����
�K�b�g�_�j�]�_�l�b�d�Z�� �=���� �O�Z�d�_�g�Z���� �L�_�j�f�h�^�b�g�Z�f�b�d�Z�� �g�_�h�[�j�Z�l�b�f�u�o�� �i�j�h�p�_�k�k�h�\�� �B���� �I�j�b�]�h�`�b�g�Z����
�L�_�h�j�b�y�� �k�Z�f�h�j�Z�a�\�b�l�b�y�� �w�e�_�f�_�g�l�Z�j�g�u�o�� �h�l�d�j�u�l�u�o�� �d�Z�l�Z�e�b�l�b�q�_�k�d�b�o�� �k�b�k�l�_�f��
�:���I���J�m�^�_�g�d�h���� �K�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�y�� �o�b�f�b�q�_�k�d�b�o�� �k�b�k�l�_�f�� �d�Z�d�� �d�j�b�l�_�j�b�c�� �o�b�f�b�q�_�k�d�h�c��
�w�\�h�e�x�p�b�b���� 

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

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

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

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

 
 7.  �H�[�t�_�f���^�b�k�p�b�i�e�b�g�u 
 

�<�b�^���m�q�_�[�g�h�c���j�Z�[�h�l�u �H�[�t�_�f 
�<���a�Z�q�����_�^�� �<���Z�d�Z�^�_�f����

�q�Z�k�� 
�<���Z�k�l�j����
�q�Z�k�� 

�H�[�s�Z�y���l�j�m�^�h�_�f�d�h�k�l�v���^�b�k�p�b�i�e�b�g�u 4 144 108 
�:�m�^�b�l�h�j�g�u�_���a�Z�g�y�l�b�y���� 1 36 27 
�E�_�d�p�b�b�� 1 36 27 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�� 2,75 99 74,25 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �b�a�m�q�_�g�b�_�� �j�Z�a�^�_�e�h�\��
�^�b�k�p�b�i�e�b�g�u 

2 72 54 

�D�h�g�l�Z�d�l�g�Z�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z 0,75 27 20,25 
�I�j�h�f�_�`�m�l�h�q�g�Z�y�� �Z�l�l�_�k�l�Z�p�b�y����
�w�d�a�Z�f�_�g 

0,25 9 6,75 

�>�b�k�p�b�i�e�b�g�Z���j�_�Z�e�b�a�m�_�l�k�y���\���i�_�j�\�h�f���k�_�f�_�k�l�j�_�� 



 
8.  �K�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�_�� �j�Z�a�^�_�e�Z�f�� �k�h�^�_�j�`�Z�g�b�_�� �^�b�k�p�b�i�e�b�g�u�� �k��

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

 
�>�b�k�p�b�i�e�b�g�Z���©�B�k�l�h�j�b�y���b���n�b�e�h�k�h�n�b�y���g�Z�m�d�b�ª���i�j�h�\�h�^�b�l�k�y���\���n�h�j�f�_���Z�m�^�b�l�h�j�g�u�o��

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

6 2 - - 4 

�K�h�[�_�k�_�^�h�\�Z�g�b
�_�����i�j�h�\�h�^�b�l�k�y��

�\���h�q�g�h�c���b��
���b�e�b����

�^�b�k�l�Z�g�p�b�h�g�g�h
�c���n�h�j�f�_������

�i�j�_�^�k�l�Z�\�e�_�g�b
�_���j�_�n�_�j�Z�l�Z 

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

8 2 - - 6 

2.2 
�=�_�g�_�a�b�k���g�Z�m�d�b���b���h�k�g�h�\�g�u�_�� 
�w�l�Z�i�u���_�_���j�Z�a�\�b�l�b�y�� 

10 4 - - 6 

2.3 
�F�_�l�h�^�u�� �g�Z�m�q�g�h�]�h��
�b�k�k�e�_�^�h�\�Z�g�b�y 

6 2 - - 4 

2.4 
�K�l�j�m�d�l�m�j�Z�� �g�Z�m�q�g�h�]�h��
�i�h�a�g�Z�g�b�y�����H�k�g�h�\�Z�g�b�y���g�Z�m�d�b�� 
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3 
�J�Z�a�^�_�e ������ �N�b�e�h�k�h�n�k�d�b�_��
�i�j�h�[�e�_�f�u�� �o�b�f�b�b�� �b��
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�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b�� 

3.1 
�H�k�h�[�_�g�g�h�k�l�b�� �o�b�f�b�b�� �d�Z�d��
�g�Z�m�d�b�� 

8 2 - - 6 

3.2 
�<�a�Z�b�f�h�k�\�y�a�v�� �o�b�f�b�b�� �b��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b�� 

9 2 - - 7 

4 
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14 2 - - 12 

4.2 

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

11 2 - - 9 

4.3 

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

11 2 - - 9 

4.5 

�W�\�h�e�x�p�b�h�g�g�Z�y�� �o�b�f�b�y����
�Q�_�l�\�_�j�l�Z�y�� �d�h�g�p�_�i�l�m�Z�e�v�g�Z�y��
�k�b�k�l�_�f�Z�� �o�b�f�b�b����
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5 
�I�j�h�f�_�`�m�l�h�q�g�Z�y��
�Z�l�l�_�k�l�Z�p�b�y 

9 - - - - 

�W�d�a�Z�f�_�g���\��
�h�q�g�h�f���b�e�b��

�^�b�k�l�Z�g�p�b�h�g�g�h
�f���n�h�j�f�Z�l�_��

���i�m�l�_�f��
�i�h�^�]�h�l�h�\�d�b��

�i�b�k�v�f�_�g�g�h�]�h��
�h�l�\�_�l�Z�� 

�B�L�H�=�H�� 144 36   99  

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

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

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

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

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

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

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

 
9. �L�_�d�m�s�b�c���d�h�g�l�j�h�e�v���b���i�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y 
 
�L�_�d�m�s�b�c�� �d�h�g�l�j�h�e�v�� �i�h�� �^�b�k�p�b�i�e�b�g�_�� �©�B�k�l�h�j�b�y �b�� �n�b�e�h�k�h�n�b�y�� �g�Z�m�d�b�ª��

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

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

�J�_�a�m�e�v�l�Z�l�u�� �k�^�Z�q�b�� �w�d�a�Z�f�_�g�Z�� �h�p�_�g�b�\�Z�x�l�k�y�� �d�Z�d�� �©�h�l�e�b�q�g�h�ª���� �©�o�h�j�h�r�h�ª, 



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

 
�������� �N�h�g�^�� �h�p�_�g�h�q�g�u�o�� �k�j�_�^�k�l�\�� ���N�H�K���� �^�e�y�� �h�p�_�g�b�\�Z�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\��

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

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

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

 
�G�Z�b�f�_�g�h�\�Z�g�b�_��

�h�p�_�g�h�q�g�h�]�h��
�k�j�_�^�k�l�\�Z 

�D�j�Z�l�d�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���h�p�_�g�h�q�g�h�]�h��
�k�j�_�^�k�l�\�Z 

�I�j�_�^�k�l�Z�\�e�_�g�b�_ 
�h�p�_�g�h�q�g�h�]�h��

�k�j�_�^�k�l�\�Z���\���n�h�g�^�_ 
�H�p�_�g�h�q�g�u�_���k�j�_�^�k�l�\�Z���l�_�d�m�s�_�]�h���d�h�g�l�j�h�e�y 

�K�h�[�_�k�_�^�h�\�Z�g�b�_�� 

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

�<�h�i�j�h�k�u���\��
�k�\�h�[�h�^�g�h�c��
�n�h�j�f�_���i�h��
�j�Z�a�^�_�e�Z�f��

�^�b�k�p�b�i�e�b�g�u 

�J�_�n�_�j�Z�l 

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

 
. 
�F�_�l�h�^�b�q�_�k�d�b�_�� �m�d�Z�a�Z�g�b�y���^�e�y�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���� �i�j�b�� �j�_�Z�e�b�a�Z�p�b�b��

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

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

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

�I�j�b�� �j�_�Z�e�b�a�Z�p�b�b�� �J�I�>�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �d�h�g�d�j�_�l�g�h�c�� �k�b�l�m�Z�p�b�b�� �W�H�� �b�� �>�H�L��
�f�h�]�m�l���[�u�l�v���i�j�b�f�_�g�_�g�u���\���k�e�_�^�m�x�s�_�f���\�b�^�_���� 

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



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

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

�‡ �m�q�_�[�g�u�_�� �d�m�j�k�u���� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�_�� �\��LMS�0�R�R�G�O�H���� �d�h�g�l�Z�d�l�g�u�_�� �q�Z�k�u�� �i�h��
�d�h�l�h�j�u�f�� �f�h�]�m�l�� �[�u�l�v�� �b�k�d�e�x�q�_�g�u���� �b�a�m�q�Z�x�l�k�y�� �h�[�m�q�Z�x�s�b�f�b�k�y�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �i�j�b��
�f�b�g�b�f�Z�e�v�g�h�f�� �m�q�Z�k�l�b�b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y�� ���d�h�g�k�m�e�v�l�Z�p�b�b�� �\�� �j�_�`�b�f�_�� �n�h�j�m�f�Z�� �b�e�b�� �\��
�j�_�`�b�f�_���\�_�[�b�g�Z�j�Z���� 

 
 
13. �L�b�i�h�\�u�_�� �d�h�g�l�j�h�e�v�g�u�_���a�Z�^�Z�g�b�y�� �b�e�b�� �b�g�u�_�� �f�Z�l�_�j�b�Z�e�u�� �^�e�y��

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

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

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

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



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

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

�k�h�p�b�Z�e�v�g�h- �w�d�h�g�h�f�b�q�_�k�d�b�_ �b�� �l�_�o�g�b�q�_�k�d�b�_���� �G�Z�m�d�b�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_�� �b��
�i�j�b�d�e�Z�^�g�u�_���� 

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

�O�b�f�b�q�_�k�d�h�_���k�h�_�^�b�g�_�g�b�_���� 
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�\�j�_�f�_�g��PresentSimple, resentContinuous, PresentPerfect�&�R�Q�W�L�Q�X�R�X�V�����H�k�h�[�_�g�g�h�k�l�b��
�\�h�i�j�h�k�b�l�_�e�v�g�u�o���b���h�l�j�b�p�Z�l�_�e�v�g�u�o���i�j�_�^�e�h�`�_�g�b�c���\���g�Z�k�l�h�y�s�_�f���\�j�_�f�_�g�b�����=�j�m�i�i�Z��
�[�m�^�m�s�b�o���\�j�_�f�_�g���<�j�_�f�_�g�Z���)�X�W�X�U�H�6�L�P�S�O�H�����)�X�W�X�U�HContinuous, FuturePerfect, 
FuturePerfectContinuous�����=�j�m�i�i�Z���i�j�h�r�_�^�r�b�o���\�j�_�f�_�g���K�j�Z�\�g�b�l�_�e�v�g�u�_��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���b���h�k�h�[�_�g�g�h�k�l�b���m�i�h�l�j�_�[�e�_�g�b�y���\�j�_�f�_�g��PastSimple, PastContinuous, 
PastPerfect, PastPerfectContinuous �b���3�U�H�V�H�Q�W�3�H�U�I�H�F�W�����^�e�y���\�u�j�Z�`�_�g�b�y���i�j�h�r�_�^�r�_�]�h��
�\�j�_�f�_�g�b�������g�Z���f�Z�l�_�j�b�Z�e�_���l�_�d�k�l�h�\���g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c���g�Z�i�j�Z�\�e�_�g�g�h�k�l�b���� 

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

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

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



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

�J�Z�a�^�_�e���������:�g�g�h�l�b�j�h�\�Z�g�b�_�����j�_�n�_�j�b�j�h�\�Z�g�b�_���b���j�_�n�_�j�Z�l�b�\�g�u�c�i�_�j�_�\�h�^ 
���������� �K�h�k�l�Z�\�e�_�g�b�_�� �h�i�b�k�Z�l�_�e�v�g�u�o�� �Z�g�g�h�l�Z�p�b�c���� �I�h�g�y�l�b�_�� �Z�g�g�h�l�b�j�h�\�Z�g�b�y�� �b��

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

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

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

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

���������� �H�k�h�[�_�g�g�h�k�l�b���j�_�n�_�j�Z�l�b�\�g�h�]�h���i�_�j�_�\�h�^�Z���g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c���e�b�l�_�j�Z�l�m�j�u����
�I�j�Z�d�l�b�d�Z���i�_�j�_�\�h�^�Z���e�b�l�_�j�Z�l�m�j�u���i�h���g�Z�m�d�_���b���l�_�o�g�b�d�_�� 

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

�J�Z�a�^�_�e���������:�g�]�e�b�c�k�d�b�c���y�a�u�d���^�e�y���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���h�[�s�_�g�b�y 
3.1. �Q�l�_�g�b�_ 
�������������� �Q�l�_�g�b�_�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �i�_�j�_�\�h�^�h�f�� �e�b�l�_�j�Z�l�m�j�u�� �i�h�� �k�i�_�p�b�Z�e�v�g�h�k�l�b�� �\��

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

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

�������������G�Z�m�q�g�u�_�� �i�m�[�e�b�d�Z�p�b�b���� �G�Z�m�q�g�u�_�� �`�m�j�g�Z�e�u���� �D�Z�d�� �h�i�m�[�e�b�d�h�\�Z�l�v�� �k�l�Z�l�v�x����
�G�Z�m�q�g�h-�i�h�i�m�e�y�j�g�u�_���k�l�Z�l�v�b�����H�l�q�_�l�u���h���g�Z�m�q�g�h�c���j�Z�[�h�l�_�� 

�������������� �F�_�`�^�m�g�Z�j�h�^�g�h�_�� �k�h�l�j�m�^�g�b�q�_�k�l�\�h�� �I�j�h�]�j�Z�f�f�u�� �f�_�`�^�m�g�Z�j�h�^�g�h�]�h��
�k�h�l�j�m�^�g�b�q�_�k�l�\�Z�����=�j�Z�g�l�u�� 

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



3.3. �=�h�\�h�j�_�g�b�_ 
�������������N�h�j�f�m�e�u���h�[�s�_�g�b�y���\�� �j�Z�a�g�u�o���k�b�l�m�Z�p�b�y�o���� �K�h�k�l�Z�\�e�_�g�b�_���k�i�b�k�d�Z���i�h�e�_�a�g�u�o��

�n�j�Z�a�� �b�� �\�u�j�Z�`�_�g�b�c���� �H�n�b�p�b�Z�e�v�g�h�_�� �b�� �g�_�h�n�b�p�b�Z�e�v�g�h�_�� �h�[�s�_�g�b�_���� �:�d�Z�^�_�f�b�q�_�k�d�Z�y��
�e�_�d�k�b�d�Z���\���h�n�b�p�b�Z�e�v�g�h�f���h�[�s�_�g�b�b�� 

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

�������������� �I�j�_�i�h�^�Z�\�Z�g�b�_�� �\�� �m�g�b�\�_�j�k�b�l�_�l�_���� �h�[�m�q�_�g�b�_�� �\�� �m�g�b�\�_�j�k�b�l�_�l�_�� �b�� �g�Z�m�q�g�Z�y��
�j�Z�[�h�l�Z�����W�e�_�d�l�j�h�g�g�h�_���h�[�m�q�_�g�b�_���� 

3.4. �I�b�k�v�f�h 
�������������� �:�d�Z�^�_�f�b�q�_�k�d�Z�y�� �i�_�j�_�i�b�k�d�Z���� �I�j�Z�\�b�e�Z�� �g�Z�i�b�k�Z�g�b�y�� �h�n�b�p�b�Z�e�v�g�u�o��

�w�e�_�d�l�j�h�g�g�u�o�� �^�h�d�m�f�_�g�l�h�\���� �J�_�d�h�f�_�g�^�Z�l�_�e�v�g�h�_�� �i�b�k�v�f�h���� �I�j�_�^�e�h�`�_�g�b�_�� �h��
�k�h�l�j�m�^�g�b�q�_�k�l�\�_�� 

�������������� �G�Z�i�b�k�Z�g�b�_�� �l�_�a�b�k�h�\���� �K�h�k�l�Z�\�e�_�g�b�_�� �k�i�b�k�d�Z�� �k�e�h�\�� �b�� �\�u�j�Z�`�_�g�b�c�� �^�e�y��
�g�Z�i�b�k�Z�g�b�y���l�_�a�b�k�h�\�����J�_�^�Z�d�l�b�j�h�\�Z�g�b�_���i�j�_�^�e�h�`�_�g�g�u�o���l�_�a�b�k�h�\���B�B 

�������������� �G�Z�i�b�k�Z�g�b�_�� �i�h�y�k�g�b�l�_�e�v�g�h�c�� �a�Z�i�b�k�d�b�� ���(�[�H�F�X�W�L�Y�H�6�X�P�P�D�U�\������ �A�Z�y�\�d�Z�� �g�Z��
�]�j�Z�g�l���� �O�Z�j�Z�d�l�_�j�g�u�_�� �q�_�j�l�u�� �i�h�y�k�g�b�l�_�e�v�g�h�c�� �a�Z�i�b�k�d�b���� �H�n�b�p�b�Z�e�v�g�u�_�� �h�l�\�_�l�u�� �g�Z��
�a�Z�y�\�d�b�����K�h�k�l�Z�\�e�_�g�b�_���k�i�b�k�d�Z���k�e�h�\���b���\�u�j�Z�`�_�g�b�c�� 

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

 
7.  �H�[�t�_�f���^�b�k�p�b�i�e�b�g�u 
 

�<�b�^���m�q�_�[�g�h�c���j�Z�[�h�l�u �H�[�t�_�f 
�<���a�Z�q�����_�^�� �<���Z�d�Z�^�_�f����

�q�Z�k�� 
�<���Z�k�l�j����
�q�Z�k�� 

�H�[�s�Z�y���l�j�m�^�h�_�f�d�h�k�l�v���^�b�k�p�b�i�e�b�g�u 5 180 135 
�:�m�^�b�l�h�j�g�u�_���a�Z�g�y�l�b�y�����d�h�g�l�Z�d�l�g�Z�y��
�j�Z�[�h�l�Z���� 

1 36 27 

�I�j�Z�d�l�b�q�_�k�d�b�_���a�Z�g�y�l�b�y 1 36 27 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�� 3,75 135 101,25 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���b�a�m�q�_�g�b�_���j�Z�a�^�_�e�h�\��
�^�b�k�p�b�i�e�b�g�u 

2,75 99 74,25 

�D�h�g�l�Z�d�l�g�Z�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z 1 36 27 
�I�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y����
�w�d�a�Z�f�_�g 

0,25 9 6,75 

 
�>�b�k�p�b�i�e�b�g�Z���j�_�Z�e�b�a�m�_�l�k�y���\�h���\�l�h�j�h�f���k�_�f�_�k�l�j�_�� 



 
8.  �K�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�_�� �i�h�� �j�Z�a�^�_�e�Z�f�� �k�h�^�_�j�`�Z�g�b�_�� �^�b�k�p�b�i�e�b�g�u�� �k��

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

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

�b���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c���j�Z�[�h�l�u���h�[�m�q�Z�x�s�_�]�h�k�y���\���h�[�t�_�f�_�����������Z�d�Z�^�_�f�b�q�_�k�d�b�o���q�Z�k�h�\���� 
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1 
�J�Z�a�^�_�e���������I�j�Z�d�l�b�q�_�k�d�Z�y 
�]�j�Z�f�f�Z�l�b�d�Z�� �Z�g�]�e�b�c�k�d�h�]�h��
�y�a�u�d�Z�^�e�y���h�[�m�q�Z�x�s�b�o�k�y 

57 - 12 - 45 

�K�h�[�_�k�_�^�h�\�Z�g�b
�_����

�i�j�_�^�k�l�Z�\�e�_�g�b
�_���j�_�n�_�j�Z�l�Z�b��

�i�j�_�a�_�g�l�Z�p�b�b���d��
�j�_�n�_�j�Z�l�m�� 
�i�j�h�\�_�j�d�Z��

�]�j�Z�f�f�Z�l�b�q�_�k�d
�b�o���b��

�e�_�d�k�b�q�_�k�d�b�o��
�m�i�j�Z�`�g�_�g�b�c 

1.1 

�K�l�j�m�d�l�m�j�Z��
�Z�g�]�e�b�c�k�d�h�]�h�i�j�_�^�e�h�`�_�g�b�y����
�=�j�m�i�i�Z�� �g�Z�k�l�h�y�s�b�o�� �\�j�_�f�_�g����
�Q�e�_�g�u�� �i�j�_�^�e�h�`�_�g�b�y����
�K�j�Z�\�g�b�l�_�e�v�g�u�_��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �b��
�h�k�h�[�_�g�g�h�k�l�b�� �m�i�h�l�j�_�[�e�_�g�b�y��
�\�j�_�f�_�g�� PresentSimple, 
PresentContinuous, 
PresentPerfectContinuous. 
�H�k�h�[�_�g�g�h�k�l�b��
�\�h�i�j�h�k�b�l�_�e�v�g�u�o�� �b��
�h�l�j�b�p�Z�l�_�e�v�g�u�o��
�i�j�_�^�e�h�`�_�g�b�c�� �\�� �g�Z�k�l�h�y�s�_�f��
�\�j�_�f�_�g�b����
�=�j�m�i�i�Z�[�m�^�m�s�b�o�\�j�_�f�_�g. 
�<�j�_�f�_�g�Z Future Simple, 
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Future Continuous, Future 
Perfect, Future Perfect 
Continuous. �=�j�m�i�i�Z��
�i�j�h�r�_�^�r�b�o�� �\�j�_�f�_�g����
�K�j�Z�\�g�b�l�_�e�v�g�u�_��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �b��
�h�k�h�[�_�g�g�h�k�l�b�� �m�i�h�l�j�_�[�e�_�g�b�y��
�\�j�_�f�_�g�� PastSimple, 
PastContinuous, PastPerfect, 
PastPerfectContinuous �b��
PresentPerfect ���^�e�y��
�\�u�j�Z�`�_�g�b�y�� �i�j�h�r�_�^�r�_�]�h��
�\�j�_�f�_�g�b���� �g�Z�� �f�Z�l�_�j�b�Z�e�_��
�l�_�d�k�l�h�\�� �g�Z�m�q�g�h- 
�l�_�o�g�b�q�_�k�d�h�c��
�g�Z�i�j�Z�\�e�_�g�g�h�k�l�b�� 

1.2 

�K�l�j�Z�^�Z�l�_�e�v�g�u�c���a�Z�e�h�]���\��
�m�k�l�g�h�c���b���i�b�k�v�f�_�g�g�h�c���j�_�q�b����
�H�[�j�Z�a�h�\�Z�g�b�_���n�h�j�f��
�k�l�j�Z�^�Z�l�_�e�v�g�h�]�h���a�Z�e�h�]�Z�� 
�H�k�h�[�_�g�g�h�k�l�b��
�\�h�i�j�h�k�b�l�_�e�v�g�u�o���b��
�h�l�j�b�p�Z�l�_�e�v�g�u�o���n�h�j�f��
�k�l�j�Z�^�Z�l�_�e�v�g�h�]�h���a�Z�e�h�]�Z����
�K�l�b�e�b�k�l�b�q�_�k�d�b�_��
�h�k�h�[�_�g�g�h�k�l�b���m�i�h�l�j�_�[�e�_�g�b�y��
�k�l�j�Z�^�Z�l�_�e�v�g�h�]�h���a�Z�e�h�]�Z���\��
�m�k�l�g�h�c���j�_�q�b�����M�i�h�l�j�_�[�e�_�g�b�_��
�k�l�j�Z�^�Z�l�_�e�v�g�h�]�h���a�Z�e�h�]�Z���\��
�j�Z�a�e�b�q�g�u�o���\�j�_�f�_�g�Z�o�����g�Z��
�f�Z�l�_�j�b�Z�e�_���l�_�d�k�l�h�\���g�Z�m�q�g�h-
�l�_�o�g�b�q�_�k�d�h�c����
�g�Z�i�j�Z�\�e�_�g�g�h�k�l�b�� 
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1.3 

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

1.4 

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

�J�Z�a�^�_�e�� ������ �:�g�g�h�l�b�j�h�\�Z�g�b�_����
�j�_�n�_�j�b�j�h�\�Z�g�b�_�� �b��
�j�_�n�_�j�Z�l�b�\�g�u�c 
�i�_�j�_�\�h�^ 

57 - 12 - 45 

2.1 
�K�h�k�l�Z�\�e�_�g�b�_���h�i�b�k�Z�l�_�e�v�g�u�o��
�Z�g�g�h�l�Z�p�b�c�����I�h�g�y�l�b�_��
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�Z�g�g�h�l�b�j�h�\�Z�g�b�y���b��
�h�l�e�b�q�b�l�_�e�v�g�u�_��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��
�h�i�b�k�Z�l�_�e�v�g�h�c���Z�g�g�h�l�Z�p�b�b���g�Z��
�b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�_����
�K�m�s�g�h�k�l�v���b���i�j�b�g�p�b�i�u��
�k�h�k�l�Z�\�e�_�g�b�y���h�i�b�k�Z�l�_�e�v�g�h�c��
�Z�g�g�h�l�Z�p�b�b�����H�l�e�b�q�b�l�_�e�v�g�u�_��
�h�k�h�[�_�g�g�h�k�l�b���h�i�b�k�Z�l�_�e�v�g�h�c��
�Z�g�g�h�l�Z�p�b�b�����I�j�b�f�_�j�u��
�k�h�k�l�Z�\�e�_�g�b�y���h�i�b�k�Z�l�_�e�v�g�u�o��
�Z�g�g�h�l�Z�p�b�c���g�Z�� 
�b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�_�� 

2.2 

�K�h�k�l�Z�\�e�_�g�b�_���j�_�n�_�j�Z�l�b�\�g�u�o��
�Z�g�g�h�l�Z�p�b�c�����H�l�e�b�q�b�y��
�j�_�n�_�j�Z�l�b�\�g�h�c���Z�g�g�h�l�Z�p�b�b��
�h�l���h�i�b�k�Z�l�_�e�v�g�h�c��
�Z�g�g�h�l�Z�p�b�b�����P�_�e�b��
�k�h�k�l�Z�\�e�_�g�b�y���j�_�n�_�j�Z�l�b�\�g�u�o��
�Z�g�g�h�l�Z�p�b�c�����H�[�t�_�f��
�j�_�n�_�j�Z�l�b�\�g�h�c���Z�g�g�h�l�Z�p�b�b����
�I�j�b�f�_�j�u���k�h�k�l�Z�\�e�_�g�b�y��
�j�_�n�_�j�Z�l�b�\�g�u�o���Z�g�g�h�l�Z�p�b�c��
�g�Z���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�_�� 
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2.3 

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

2.4 

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

15 - 3 - 12 

3 

�J�Z�a�^�_�e�� ������ �:�g�]�e�b�c�k�d�b�c��
�y�a�u�d�� �^�e�y��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h��
�h�[�s�_�g�b�y 

57 - 12 - 45 

3.1 

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

3.2 

�:�m�^�b�j�h�\�Z�g�b�_�����i�h�g�b�f�Z�g�b�_��
�g�Z���k�e�m�o���a�\�m�q�Z�s�_�c���j�_�q�b���\��
�n�h�j�f�Z�e�v�g�h�c���b��
�g�_�n�h�j�f�Z�e�v�g�h�c��
�Z�d�Z�^�_�f�b�q�_�k�d�h�c���h�[�k�l�Z�g�h�\�d�_���� 
���������������M�q�Z�k�l�b�_���\��
�d�h�g�n�_�j�_�g�p�b�b���� 
���������������<���Z�m�^�b�l�h�j�b�b���� 
���������������K�l�j�Z�l�_�]�b�y���i�h�g�b�f�Z�g�b�y��
�m�k�l�g�u�o���i�j�_�a�_�g�l�Z�p�b�c�� 
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3.3 

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

3.4 

�I�b�k�v�f�h 
���������������:�d�Z�^�_�f�b�q�_�k�d�Z�y��
�i�_�j�_�i�b�k�d�Z�����I�j�Z�\�b�e�Z��
�g�Z�i�b�k�Z�g�b�y���h�n�b�p�b�Z�e�v�g�u�o��
�w�e�_�d�l�j�h�g�g�u�o���^�h�d�m�f�_�g�l�h�\����
�J�_�d�h�f�_�g�^�Z�l�_�e�v�g�h�_���i�b�k�v�f�h����
�I�j�_�^�e�h�`�_�g�b�_���h��
�k�h�l�j�m�^�g�b�q�_�k�l�\�_���� 
���������������G�Z�i�b�k�Z�g�b�_���l�_�a�b�k�h�\����
�K�h�k�l�Z�\�e�_�g�b�_���k�i�b�k�d�Z���k�e�h�\���b��
�\�u�j�Z�`�_�g�b�c���^�e�y���g�Z�i�b�k�Z�g�b�y��
�l�_�a�b�k�h�\�����J�_�^�Z�d�l�b�j�h�\�Z�g�b�_��
�i�j�_�^�e�h�`�_�g�g�u�o���l�_�a�b�k�h�\���� 
���������������G�Z�i�b�k�Z�g�b�_��
�i�h�y�k�g�b�l�_�e�v�g�h�c�� 
�a�Z�i�b�k�d�b����
���(�[�H�F�X�W�L�Y�H�6�X�P�P�D�U�\�������A�Z�y�\�d�Z��
�g�Z���]�j�Z�g�l�����O�Z�j�Z�d�l�_�j�g�u�_��
�q�_�j�l�u���i�h�y�k�g�b�l�_�e�v�g�h�c��
�a�Z�i�b�k�d�b�����H�n�b�p�b�Z�e�v�g�u�_��
�h�l�\�_�l�u���g�Z���a�Z�y�\�d�b���� 
�K�h�k�l�Z�\�e�_�g�b�_���k�i�b�k�d�Z���k�e�h�\���b��
�\�u�j�Z�`�_�g�b�c���� 
���������������H�i�b�k�Z�g�b�_��
�\�b�a�m�Z�e�v�g�u�o���^�Z�g�g�u�o����
�G�Z�a�\�Z�g�b�_���]�j�Z�n�b�d�h�\���b���b�o��
�h�i�b�k�Z�g�b�_�����H�i�b�k�Z�g�b�_��
�l�_�g�^�_�g�p�b�c���b��
�a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c����
�K�h�k�l�Z�\�e�_�g�b�_���^�b�Z�]�j�Z�f�f���b���b�o��
�h�i�b�k�Z�g�b�_�� 
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4 
�I�j�h�f�_�`�m�l�h�q�g�Z�y��

�Z�l�l�_�k�l�Z�p�b�y 
9 - - - - 

�W�d�a�Z�f�_�g���\��
�h�q�g�h�f���b�e�b��

�^�b�k�l�Z�g�p�b�h�g�g�h
�f���n�h�j�f�Z�l�_��

���i�m�l�_�f��
�i�h�^�]�h�l�h�\�d�b��

�i�b�k�v�f�_�g�g�h�]�h��
�h�l�\�_�l�Z�� 
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�Q�Z�k�l�v���,���©�I�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�_���h�[�s�_�g�b�_�ª�� 

�‹��
�i���i 

�G�Z�b�f�_�g�h�\�Z�g�b�_��
�j�Z�a�^�_�e�Z���b���l�_�f�u��

�^�b�k�p�b�i�e�b�g�u 

�B�g�^�b�\�b�^�m�Z�e�v�g�Z�y 
�k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y 

�j�Z�[�h�l�Z 

�>�e�b�l�_�e�v-
�g�h�k�l�v��

���Z�d�Z�^�_�f����
�q�Z�k���� 

1 2 3 4 
�F�H�>�M�E�V���������Q�L�?�G�B�? 

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

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

3 

2. �J�Z�a�^�_�e�������� 
�I�j�_�i�h�^�Z�\�Z�g�b�_�� �\��
�m�g�b�\�_�j�k�b�l�_�l�_����
�h�[�m�q�_�g�b�_�� �\��
�m�g�b�\�_�j�k�b�l�_�l�_�� �b��
�g�Z�m�q�g�Z�y���j�Z�[�h�l�Z���� 

1. �G�Z�c�^�b�l�_�� �\�� �b�g�l�_�j�g�_�l�_�� �h�i�b�k�Z�g�b�_��
�m�q�_�[�g�h�]�h�� �d�m�j�k�Z���� �d�h�l�h�j�u�c�� �\�Z�k��
�a�Z�b�g�l�_�j�_�k�h�\�Z�e�����H�[�h�k�g�m�c�l�_���� 

3  



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

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

3  

4. �J�Z�a�^�_�e�������� 
�F�_�`�^�m�g�Z�j�h�^�g�h�_��
�k�h�l�j�m�^�g�b�q�_�k�l�\�h��
���a�Z�^�Z�g�b�y�� �f�h�]�m�l��
�\�u�i�h�e�g�y�l�v�k�y�� �\�� �i�Z�j�_��
�b�e�b���\���d�h�f�Z�g�^�_������ 

1. �G�Z�c�^�b�l�_���\���b�g�l�_�j�g�_�l�_���b�g�n�h�j�f�Z�p�b�x��
�h�� �f�_�`�^�m�g�Z�j�h�^�g�h�f�� �i�j�h�_�d�l�_���� �d�h�l�h�j�u�c��
�f�h�`�_�l�� �\�Z�k�� �a�Z�b�g�l�_�j�_�k�h�\�Z�l�v���� �K�^�_�e�Z�c�l�_��
�d�h�g�k�i�_�d�l�� 
2. �G�Z�c�^�b�l�_�� �\�� �b�g�l�_�j�g�_�l�_�� �i�j�h�]�j�Z�f�f�m��
�]�j�Z�g�l�Z���� �d�h�l�h�j�Z�y�� �f�h�`�_�l�� �\�Z�k��
�a�Z�b�g�l�_�j�_�k�h�\�Z�l�v�����H�[�h�k�g�m�c�l�_�� 
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�F�H�>�M�E�V������ �:�M�>�B�J�H�<�:�G�B�? 
5. �J�Z�a�^�_�e�������� 

�M�q�Z�k�l�b�_�� �\��
�d�h�g�n�_�j�_�g�p�b�b�� 

1. �I�j�h�k�e�m�r�Z�c�l�_���a�Z�i�b�k�b���� 
2. �K�h�k�l�Z�\�v�l�_�� �k�i�b�k�h�d�� �i�h�e�_�a�g�u�o�� �n�j�Z�a�� �b��
�\�u�j�Z�`�_�g�b�c���� 
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6.  �J�Z�a�^�_�e�������� 
�<�� �g�Z�m�q�g�h�c��
�e�Z�[�h�j�Z�l�h�j�b�b 

1. �I�j�h�k�e�m�r�Z�c�l�_���a�Z�i�b�k�b���� 
2. �K�h�k�l�Z�\�v�l�_�� �k�i�b�k�h�d�� �i�h�e�_�a�g�u�o�� �n�j�Z�a�� �b��
�\�u�j�Z�`�_�g�b�c���� 
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7. 
�J�Z�a�^�_�e�������� 
�H�[�s�_�g�b�_�� 

1. �I�j�h�k�e�m�r�Z�c�l�_���a�Z�i�b�k�b���� 
2. �K�h�k�l�Z�\�v�l�_���k�i�b�k�h�d���i�h�e�_�a�g�u�o���n�j�Z�a���b��
�\�u�j�Z�`�_�g�b�c���� 
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8. �J�Z�a�^�_�e�������� 
�<���Z�m�^�b�l�h�j�b�b���� 

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

�F�H�>�M�E�V���������=�H�<�H�J�?�G�B�?�� 
9 �J�Z�a�^�_�e������ 

�N�h�j�f�m�e�u���h�[�s�_�g�b�y���� 
1. �N�h�j�f�m�e�u�� �h�[�s�_�g�b�y�� �\�� �j�Z�a�g�u�o��
�k�b�l�m�Z�p�b�y�o���� �k�h�k�l�Z�\�v�l�_�� �k�i�b�k�h�d�� �i�h�e�_�a�g�u�o��
�n�j�Z�a���b���\�u�j�Z�`�_�g�b�c���� 
2. �K�\�_�l�k�d�Z�y�� �[�_�k�_�^�Z���� �i�h�e�b�l�b�q�_�k�d�Z�y��
�d�h�j�j�_�d�l�g�h�k�l�v���� �h�n�b�p�b�Z�e�v�g�h�_�� �b��
�g�_�h�n�b�p�b�Z�e�v�g�h�_�� �h�[�s�_�g�b�_���� �k�h�k�l�Z�\�v�l�_��
�k�i�b�k�h�d���i�h�e�_�a�g�u�o���n�j�Z�a���b���\�u�j�Z�`�_�g�b�c���� 
3. �:�d�Z�^�_�f�b�q�_�k�d�Z�y�� �e�_�d�k�b�d�Z�� �\��
�h�n�b�p�b�Z�e�v�g�h�f�� �h�[�s�_�g�b�b���� �k�h�k�l�Z�\�v�l�_��
�k�i�b�k�h�d���i�h�e�_�a�g�u�o���n�j�Z�a���b���\�u�j�Z�`�_�g�b�c���� 
4. �I�h�^�]�h�l�h�\�d�Z���m�k�l�g�h�]�h���k�h�h�[�s�_�g�b�y���g�Z��
�k�e�_�^�m�x�s�b�_�� �l�_�f�u���� �©�H�� �k�_�[�_�� �b�� �k�\�h�_�c��
�g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�_�ª���� �©�H��
�J�O�L�M�� �b�f���� �>���B���� �F�_�g�^�_�e�_�_�\�Z�ª�� �©�H�� �k�\�h�_�c��
�g�Z�m�q�g�h�c���e�Z�[�h�j�Z�l�h�j�b�b�ª���b���l���^���� 
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10 �J�Z�a�^�_�e�������� 
�G�Z�\�u�d�b��
�i�j�_�a�_�g�l�Z�p�b�b 

1. �H�[�k�m�`�^�_�g�b�_�� �e�_�d�p�b�b�� �b��
�i�j�_�a�_�g�l�Z�p�b�b���� �Q�l�h�� �i�h�g�j�Z�\�b�e�h�k�v���� �q�l�h�� �g�_��
�i�h�g�j�Z�\�b�e�h�k�v�����k�h�k�l�Z�\�v�l�_���k�i�b�k�h�d���� 
2. �H�l�\�_�l�v�l�_���g�Z���\�h�i�j�h�k�u���Z�g�d�_�l�u���� 
3. �E�_�d�k�b�d�Z���� �]�j�Z�f�f�Z�l�b�d�Z���� �k�h�k�l�Z�\�v�l�_��
�k�i�b�k�h�d���k�e�h�\���b���n�j�Z�a���i�h���l�_�f�Z�l�b�d�_���� 
4. �K�l�j�m�d�l�m�j�Z���i�j�_�a�_�g�l�Z�p�b�b�����K�h�k�l�Z�\�v�l�_��
�k�i�b�k�h�d�� �l�_�o�g�h�e�h�]�b�c�� �j�Z�a�\�b�l�b�y�� �g�Z�\�u�d�h�\��
�i�j�_�a�_�g�l�Z�p�b�b���� 
5. �N�Z�d�l�b�q�_�k�d�Z�y�� �b�g�n�h�j�f�Z�p�b�y����
�h�k�g�h�\�g�h�_�� �k�h�^�_�j�`�Z�g�b�_�� �l�b�i�h�\�u�_�� �k�e�h�\�Z����
�n�j�Z�a�u���^�h�d�e�Z�^�q�b�d�Z�����K�h�k�l�Z�\�v�l�_���k�i�b�k�h�d���� 
6. �<�h�i�j�h�k�u�� �i�h�k�e�_�� �i�j�_�a�_�g�l�Z�p�b�b����
�³Cautions�´�� language ���©�h�k�l�h�j�h�`�g�u�c�ª��
�y�a�u�d������ �K�h�k�l�Z�\�v�l�_�� �k�i�b�k�h�d�� �k�e�h�\�� �b�� �n�j�Z�a��
�h�i�i�h�g�_�g�l�h�\���^�h�d�e�Z�^�q�b�d�Z���� 
7. �K�h�a�^�Z�c�l�_�� �i�_�j�\�u�_�� ���� �k�e�Z�c�^�Z��
�i�j�_�a�_�g�l�Z�p�b�b���� �A�Z�i�h�e�g�b�l�_�� �n�h�j�f�u��
�k�Z�f�h�h�p�_�g�d�b�� �b�� �h�p�_�g�d�b�� �^�j�m�]�b�o��
�\�u�k�l�m�i�Z�x�s�b�o���� 
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8. �<�b�a�m�Z�e�v�g�u�_�� �k�j�_�^�k�l�\�Z���� �k�h�a�^�Z�g�b�_�� �b��
�h�i�b�k�Z�g�b�_���� �K�h�a�^�Z�c�l�_�� �k�i�b�k�h�d�� �k�e�h�\�� �b��
�\�u�j�Z�`�_�g�b�c���� 
9. �L�_�o�g�h�e�h�]�b�b�� �j�Z�a�\�b�l�b�y�� �g�Z�\�u�d�h�\��
�k�h�k�l�Z�\�e�_�g�b�y�� �k�e�Z�c�^�h�\�� �i�j�_�a�_�g�l�Z�p�b�b�� �b�� �b�o��
�h�i�b�k�Z�g�b�y���� �K�h�a�^�Z�c�l�_�� �k�i�b�k�h�d�� �d�e�x�q�_�\�u�o��
�k�e�h�\���b���\�u�j�Z�`�_�g�b�c���� 
10. �I�j�_�a�_�g�l�Z�p�b�y���� �i�j�h�^�h�e�`�_�g�b�_����
�a�Z�d�e�x�q�_�g�b�_�����i�j�b�f�_�j�g�h����-�����k�e�Z�c�^�h�\������ 

�F�H�>�M�E�V���������I�B�K�V�F�H�� 
11. �J�Z�a�^�_�e�������� 

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

1. �I�j�Z�\�b�e�Z�� �w�l�b�d�_�l�Z���� �I�j�Z�\�b�e�Z��
�g�Z�i�b�k�Z�g�b�y�� �h�n�b�p�b�Z�e�v�g�u�o�� �w�e�_�d�l�j�h�g�g�u�o��
�^�h�d�m�f�_�g�l�h�\�����K�h�k�l�Z�\�v�l�_���k�i�b�k�h�d���n�j�Z�a���^�e�y��
�h�n�b�p�b�Z�e�v�g�h�]�h���Z�d�Z�^�_�f�b�q�_�k�d�h�]�h���i�b�k�v�f�Z���� 
2. �G�Z�i�b�r�b�l�_�� �w�e�_�d�l�j�h�g�g�h�_�� �i�b�k�v�f�h-
�a�Z�y�\�d�m�� �g�Z�� �]�j�Z�g�l�� �^�e�y�� �m�q�Z�k�l�b�y�� �\��
�f�_�`�^�m�g�Z�j�h�^�g�h�f���k�_�f�b�g�Z�j�_���� 
3. �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �h�n�b�p�b�Z�e�v�g�h�c��
�i�_�j�_�i�b�k�d�b���� �K�l�j�m�d�l�m�j�Z���� �K�h�k�l�Z�\�e�_�g�b�_��
�k�i�b�k�d�Z�� �i�j�b�e�Z�]�Z�l�_�e�v�g�u�o�� �^�e�y�� �h�i�b�k�Z�g�b�y��
�e�b�q�g�u�o���^�_�e�h�\�u�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d���� 
4. �G�Z�i�b�r�b�l�_�� �j�_�d�h�f�_�g�^�Z�l�_�e�v�g�h�_��
�i�b�k�v�f�h���� 
5. �I�j�_�^�e�h�`�_�g�b�_�� �h�� �k�h�l�j�m�^�g�b�q�_�k�l�\�_����
�h�i�u�l�� �j�Z�[�h�l�u���� �K�l�j�m�d�l�m�j�b�j�h�\�Z�g�b�_����
�K�h�k�l�Z�\�v�l�_���k�i�b�k�h�d���d�h�e�e�h�d�Z�p�b�c���� �J�Z�[�h�l�Z���k��
�l�h�e�d�h�\�u�f���k�e�h�\�Z�j�_�f���� 
6. �G�Z�i�b�r�b�l�_�� �i�b�k�v�f�h-�i�j�_�^�e�h�`�_�g�b�_�� �h��
�k�h�l�j�m�^�g�b�q�_�k�l�\�_�� �h�l�� �b�f�_�g�b�� �\�Z�r�_�c��
�h�j�]�Z�g�b�a�Z�p�b�b���� 
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12. �J�Z�a�^�_�e�������� 
�G�Z�i�b�k�Z�g�b�_��
�Z�g�g�h�l�Z�p�b�b�� �k�l�Z�l�v�b��
(Summary).  

1. �D�Z�d�� �g�Z�i�b�k�Z�l�v�� �o�h�j�h�r�m�x��
�Z�g�g�h�l�Z�p�b�x�����Q�l�h���^�h�e�`�g�h���[�u�l�v���\�d�e�x�q�_�g�h��
�\�� �Z�g�g�h�l�Z�p�b�x�� �K�h�k�l�Z�\�e�_�g�b�_�� �k�i�b�k�d�Z�� �k�e�h�\����
�n�j�Z�a���� 
2.  �K�h�k�l�Z�\�b�l�v�� �b�� �\�u�m�q�b�l�v�� �k�i�b�k�h�d��
�m�k�l�h�c�q�b�\�u�o���k�e�h�\���b���\�u�j�Z�`�_�g�b�c���� 
3. �G�Z�i�b�r�b�l�_�� �h�i�b�k�Z�l�_�e�v�g�m�x�� �b��
�j�_�n�_�j�Z�l�b�\�g�m�x�� �Z�g�g�h�l�Z�p�b�b�� �i�h��
�i�j�_�^�e�h�`�_�g�g�u�f���d�e�x�q�_�\�u�f���k�e�h�\�Z�f���� 
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13. �J�Z�a�^�_�e������ 
�G�Z�i�b�k�Z�g�b�_���l�_�a�b�k�h�\���� 

1. �K�h�k�l�Z�\�v�l�_�� �k�i�b�k�h�d�� �k�e�h�\�� �b��
�\�u�j�Z�`�_�g�b�c�� �^�e�y�� �g�Z�i�b�k�Z�g�b�y�� �l�_�a�b�k�h�\����
�K�l�j�m�d�l�m�j�Z���� �K�\�y�a�g�h�k�l�v�� �l�_�d�k�l�Z���� �k�j�_�^�k�l�\�Z��
�k�\�y�a�g�h�k�l�b���� 
2. �G�Z�i�b�r�b�l�_���k�\�h�b���l�_�a�b�k�u���� 
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14. �J�Z�a�^�_�e�������� 
�G�Z�i�b�k�Z�g�b�_��
�I�h�y�k�g�b�l�_�e�v�g�h�c��
�a�Z�i�b�k�d�b��
(ExecutiveSummary), 
�a�Z�y�\�d�b�� �g�Z�� �]�j�Z�g�l��
���a�Z�^�Z�g�b�y�� �f�h�]�m�l��
�\�u�i�h�e�g�y�l�v�k�y�� �\�� �i�Z�j�_��
�b�e�b���\ �d�h�f�Z�g�^�_������ 

1. �O�Z�j�Z�d�l�_�j�g�u�_�� �q�_�j�l�u��
�i�h�y�k�g�b�l�_�e�v�g�h�c�� �a�Z�i�b�k�d�b���� �H�n�b�p�b�Z�e�v�g�u�_��
�h�l�\�_�l�u�� �g�Z�� �A�Z�y�\�d�b���� �K�h�k�l�Z�\�v�l�_�� �k�i�b�k�h�d��
�k�e�h�\���b���\�u�j�Z�`�_�g�b�c���� 
2. �G�Z�i�b�r�b�l�_���a�Z�y�\�d�m���g�Z���]�j�Z�g�l�� 
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15. �J�Z�a�^�_�e�������� 
�H�i�b�k�Z�g�b�_�� �^�Z�g�g�u�o��
�w�d�k�i�_�j�b�f�_�g�l�Z�� 

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

�B�g�^�b�\�b�^�m�Z�e�v�g�Z�y�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y��
�j�Z�[�h�l�Z 

�>�e�b�l�_�e�v-
�g�h�k�l�v��

���Z�d�Z�^�_�f����
�q�Z�k���� 

1. �B�g�^�b�\�b�^�m�Z�e�v�g�h�_��
�q�l�_�g�b�_��

������ �G�Z�c�^�b�l�_�� �\�� �b�g�l�_�j�g�_�l�_���� �\�� �[�b�[�e�b�h�l�_�d�_��
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�]�j�Z�f�h�l�g�h�c���b��
�l�_�j�f�b�g�h�e�h�]�b�q
�_�k�d�b��
�k�h�^�_�j�`�Z�l�_�e�v�g
�h�c���j�_�q�b 

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

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

 
�������� �L�b�i�h�\�u�_�� �d�h�g�l�j�h�e�v�g�u�_�� �a�Z�^�Z�g�b�y�� �b�e�b�� �b�g�u�_�� �f�Z�l�_�j�b�Z�e�u�� �^�e�y��

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



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

�f�Z�l�_�j�b�Z�e�h�\���b���i�j�b�[�h�j�h�\���w�e�_�d�l�j�h�g�g�h�c���l�_�o�g�b�d�b�� 
���������G�_�h�j�]�Z�g�b�q�_�k�d�Z�y���o�b�f�b�y�� 
���������:�g�Z�e�b�l�b�q�_�k�d�Z�y���o�b�f�b�y�� 
���������H�j�]�Z�g�b�q�_�k�d�Z�y���o�b�f�b�y�� 
���������N�b�a�b�q�_�k�d�Z�y���o�b�f�b�y�� 
���������<�u�k�h�d�h�f�h�e�_�d�m�e�y�j�g�u�_���k�h�_�^�b�g�_�g�b�y�� 
���������O�b�f�b�y���\�u�k�h�d�b�o���w�g�_�j�]�b�c�� 
���������D�h�e�e�h�b�^�g�Z�y���o�b�f�b�y�� 
���������I�j�h�f�u�r�e�_�g�g�Z�y���w�d�h�e�h�]�b�y�� 
�L�_�d�k�l�u���^�e�y���j�_�n�_�j�b�j�h�\�Z�g�b�y���i�h�^�[�b�j�Z�x�l�k�y���h�[�m�q�Z�x�s�b�f�b�k�y �i�h���k�h�]�e�Z�k�h�\�Z�g�b�x���k��

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

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

�g�Z���m�i�h�l�j�_�[�e�_�g�b�_���\�b�^�h�\�j�_�f�_�g�g�u�o���n�h�j�f���]�e�Z�]�h�e�Z���\���^�_�c�k�l�\�b�l�_�e�v�g�h�f���a�Z�e�h�]�_�� 
When scientists do an experiment, they set up a situation in which they can 

control certain factors, or variables. A variable is something whose value can be made 
to change. For example, when you are driving a car, your speed is a variable. You can 
go faster or slower by depressing the accelerator or letting up on it. During a controlled 
experiment, scientists change the variables one at a time, and after each variable is 
changed, note what effect that particular variable is having on the results of the 



experiment. The results of an experiment, which often include a collection of 
measurements, are called observations, or data.  

Sample problem. You turn on the switch to an electric lamp, but the light does not 
go on. Conduct a controlled experiment to determine why. Solution. As a start to 
solving this problem, you should form a mental list of what factors might be causing it. 
Some possible causes are: 

- The light bulb is burned out; 
- The switch is worn out; 
- The electric circuit that supplies electricity to the lamp is not working. Perhaps 

the circuit was overloaded, and the fuse blew out or the circuit breaker tripped; 
- One of the wires in the lamp cord broke. This could happen either in the plug, in 

the lamp, or somewhere between them. In effect, the possible causes are hypotheses, 
they being educated guesses concerning why the lamp does not work. 

Now for the experiment itself. For it to be a controlled experiment, you should 
test one possible cause at a time. To make it easier, you should first lest the possible 
cause that is easiest to test. Proceeding on this basis, you can turn on another lamp to 
see whether the bulb in that lamp works. If it does, you then can replace the bulb in the 
lamp that is not working with the good bulb. If the light still does not go on, you can test 
the other possible causes.  

2. �I�_�j�_�\�_�^�b�l�_���l�_�d�k�l���i�b�k�v�f�_�g�g�h���[�_�a���k�e�h�\�Z�j�y�� 
Advanced techniques for depositing antirust coatings on metal surfaces involve 

first covering them with adhesion phosphate coatings or chromate ones. Carbon and 
low-alloyed steels, cast iron, zinc, cadmium, copper, aluminum and other metals are 
phosphatized before painting for preventing corrosion.  

Currently adhesion zirconia carbon nanocoatings and adhesion titania ones have 
been used in world practice for painting metal surfaces as an alternative of adhesion 
phosphate and chromate coatings [2-10]. Advantages of the new techniques in 
comparison with phosphatizing and chromatizing are their less power intensity. 
Solutions for the coating deposition of the kinds do not involve the strict parameter 
checkout. They are easy-to-use, more ecological and generate much less sludge. Our 
research work deals with the development of processes for covering  

steel as well as zinc and aluminum surfaces with adhesion titaniananocoatings.  
Experimental technique  
Plates of 08ps cold-rolled steel, plates of AMg6M aluminum alloy and hot-

galvanized steel plates were used as samples.  
�I�j�b�f�_�j���� 
1. �I�j�h�q�b�l�Z�c�l�_���l�_�d�k�l���k���i�h�k�e�_�^�m�x�s�b�f���i�_�j�_�\�h�^�h�f���k���e�b�k�l�Z�����h�[�j�Z�s�Z�y���\�g�b�f�Z�g�b�_��

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



1)�K1s peak for carbonaceous admixtures was used as the standard, the energy 
being assumed 285.0 eV. Plain spectra of coatings were obtained as a result of the 
research, they being dispersed into component spectra of elements after linear 
background subtraction. 

The surface morphology was studied by using the atomic-force microscope 
INTEGRA Prima and semi contact scan mode - HA_NC Etalon. 

The coating thickness was determined by means of ellipsometry method in using 
the Gartner ellipsometer based on LSM-S-111 solid-state laser equipped with the green 
light filter. 

The coating adhesive strength was determined by means of normal separation 
method (normal tearing-off technique) using PosiTest AT digital adhesiometer. 

The metal ion concentration in the process solution is determined by means of 
ICP AES (Inductively coupled plasma atomic emission spectroscopy) method. 

Considering the experimental results.  
The object of research is the solution, the composition and operating parameters 

of the process being determined in previous researches. 
2) Cleaning in buffer solution makes it possible to shift the �j�G value, the one �j�G 

unit shift changing the AC OCP value by 60 mV theoretically at least. On this basis 
such ACs as AG-3/PP (Cl-), BAC/PP (I-), AG-3/PP (I-), AG-3/PP (Cl-)* were chosen 
for the further investigation. 

The study of adsorption efficiency for natural endotoxins as the function of the 
sorbate nature and modification conditions was carried out by the example of bilirubin. 
The AC samples were cleaned by the buffer solution before carrying out the 
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V�� �L�Q�� �R�U�G�H�U�� �W�R�� �P�D�N�H�� �W�K�H�� �j�G�� �Y�D�O�X�H�� �J�H�W�� �F�O�R�V�H�V�W�� �W�R�� �W�K�H physiological one. The 
�K�L�J�K�� �E�L�O�L�U�X�E�L�Q�� �F�R�Q�W�H�Q�W�� �S�D�W�L�H�Q�W�¶�V�� �E�O�R�R�G�� �Z�D�V�� �X�V�H�G�� �D�V�� �W�K�H�� �U�H�V�H�D�U�F�K�� �V�X�E�M�H�F�W�� �P�D�W�W�H�U���� �W�K�H��
�E�L�O�L�U�X�E�L�Q���F�R�Q�W�H�Q�W���E�H�L�Q�J�������������P�R�O�����O�����7�K�H���E�L�O�L�U�X�E�L�Q���D�G�V�R�U�S�W�L�R�Q���G�D�W�D���D�U�H���W�D�E�X�O�D�W�H�G���L�Q���7�D�E�O�H��
5. The represented data show that the modified AG-3/PP (Cl-) AC appeared to be the 
most effective, it adsorbing about 55% of bilirubin. The iodide modification did not 
result in increasing the adsorption efficiency significantly, it totally increasing by 3-5%. 
It should be mentioned particularly that the AC modification in the nonaqueous solution 
resulted in decreasing the efficiency by 4%. 

2. 
������ �A�Z�f�_�g�b�l�_�� �\�� �k�e�_�^�m�x�s�b�o�� �i�j�_�^�e�h�`�_�g�b�y�o�� �k�l�j�Z�^�Z�l�_�e�v�g�u�c�� �a�Z�e�h�]�� �g�Z��

�^�_�c�k�l�\�b�l�_�e�v�g�u�c���a�Z�e�h�]�� 
=> The exact relations between science and technology have been debated by 

scientists, historians, and policymakers since the late 20th century. 
=> The term -was often connected to technical education. 
=> The three fields are often considered as one for the purposes of research and 

reference. 



������ �H�i�j�_�^�_�e�b�l�_�� �i�j�Z�\�b�e�v�g�h�_�� �f�_�k�l�h�� �\���i�j�_�^�e�h�`�_�g�b�b�� �^�e�y�� �g�Z�o�h�^�y�s�_�]�h�k�y�� �\��
�k�d�h�[�d�Z�o���k�e�h�\�Z�� 

Technologies are not usually products of science, (exclusively) 
3) �<�u�[�_�j�b�l�_�i�j�Z�\�b�e�v�g�h�_�k�e�h�\�h: 
The word technology can also be used to refer to a 

collation/collusion/collection/collision of techniques. 
4) �<�k�l�Z�\�v�l�_�i�j�h�i�m�s�_�g�g�h�_�k�e�h�\�h: 
Technology rose to prominence in the 20th century in connection with the Second 

... Revolution. 
5) B�i�j�_�^�e�h�`�_�g�b�b�h�l�k�m�l�k�l�\�m�x�l�a�g�Z�d�b�i�j�_�i�b�g�Z�g�b�y. �J�Z�k�k�l�Z�\�v�l�_�b�o: 
In this context it is the current state of humanity's knowledge of how to combine 

resources to produce desired products to solve problems fulfill needs or satisfy wants. 
������ �I�_�j�_�\�_�^�b�l�_�� �k�� �e�b�k�l�Z���� �h�[�j�Z�s�Z�y�� �\�g�b�f�Z�g�b�_�� �g�Z�� �m�i�h�l�j�_�[�e�_�g�b�_�� �n�h�j�f��

�b�g�n�b�g�b�l�b�\�Z���b���b�g�n�b�g�b�l�b�\�g�u�_���d�h�f�i�e�_�d�k�u�� 
The surface morphology analysis for galvanized coatings, steel surfaces 
and aluminum ones by applying atomic-force microscopy made it possible to 

estimate the grain size as well as degree of the surface development. The crystallite size 
is noted to be close to 200-300 nm. 

The corrosion testing (ASTM B117) of steel samples, galvanized ones and 
aluminum samples was carried out, the adhesive titanium coating samples painted with 
polyester powder paints being compared with other adhesive coatings. It should be 
noted that the titanium coatings are the thinnest and of the least specific weight in 
comparison with other coatings.  

The corrosion testing showed that the nanocoatings involved match the protection 
capability requirements for adhesion layers under paint-and-lacquer coatings (PLC), 
because the corrosion penetration width then after coating from the cut point does not 
exceed 2.0 mm after 240 hours of testing (fig. 2). These coatings are as good as 
phosphate coating or chromate ones for the protective properties. 

�������<�u�[�_�j�b�l�_ �i�j�Z�\�b�e�v�g�u�c���\�Z�j�b�Z�g�l���h�l�\�_�l�Z���b�a���i�j�_�^�e�h�`�_�g�g�u�o������a-d) 
�������7�K�L�V���L�V���W�K�H���V�H�F�R�Q�G���W�L�P�H���K�H�«�«�«�«���(�Q�J�O�D�Q�G�� 
a) has been to 
b) is coming to  
c) comes to  
d) comes in 
�������6�K�H���D�V�N�H�G���P�H���K�R�Z�«�«�«�����,���K�D�G���O�L�Y�H�G���L�Q���/�R�Q�G�R�Q�� 
a) much time  
b) long  
c) long for  
d) long time 



3. Tom dri�Y�H�V���P�R�U�H���«�«�������-�R�K�Q�� 
a) faster than  
b) fast  
c) carefully as 
d) carefully than 
�������:�K�H�Q�«�«�«�����K�R�P�H�" 
a) they arrive  
b) id they arrive  
c)they did arrive  
d) have they arrived 
�������$���Y�L�U�X�V���«�«�«���W�K�H���F�R�P�S�X�W�H�U�
�V���P�H�P�R�U�\���R�U���R�W�K�H�U���S�D�U�W�V���R�I���W�K�H���P�D�F�K�L�Q�H�� 
a) are damaging  
b) is damaged  
c) damages  
d) have damaged 
�������7�K�H���I�L�U�V�W���P�R�E�L�O�H���S�K�R�Q�H���F�D�O�O���«�«�«���L�Q���1�H�Z���<�R�U�N���L�Q������������ 
a) made 
b) is made  
c) has made  
d) was made 
�������,�I���K�H���«�«�«�������D���J�R�R�G���P�D�U�N���L�Q���W�K�H���H�[�D�P�����K�H���Z�L�O�O���E�H���D�Q�Q�R�\�H�G�� 
a) will get  
b) would get  
c) won't get  
�G�����G�R�H�V�Q�¶�W get 
�������7�K�H���V�K�R�S���«�«�«�����I�U�R�P���V�H�Y�H�Q���W�R���H�O�H�Y�H�Q�� 
a) opens 
 b) is opened  
c) is open  
d) is opening 
�������7�K�H���I�D�V�W�H�U���\�R�X���D�U�H�����W�K�H���«�«�����Z�R�U�N���\�R�X�
�O�O���J�H�W���G�R�Q�H�� 
a) most  
b) much  
c) more  
d) many 
���������«�«�«�W�R���W�K�H���U�D�G�L�R�����R�U���L�V���W�K�D�W���W�K�H���7�9���,���F�D�Q���K�H�D�U�" 
a)Does Christine listen 
b) Has Christine been listening 
c)Is Christine listening 



d)WasChristinelistening  
���������+�H���«�«�������W�K�H���O�D�W�H�V�W���-�D�P�H�V���%�R�Q�G���I�L�O�P���L�V���J�U�H�D�W�� 
a) is thinking 
�E���Z�D�V�Q�¶�W���W�K�L�Q�N�L�Q�J�� 
c) have thought  
d) thinks 
���������0�D�U�W�L�Q���«�«���G�L�Q�Q�H�U���Z�K�H�Q���)�U�D�Q�N���D�U�U�L�Y�H�G�� 
a) cooked  
b) was cooking  
c) is cooking  
d) has cooked 
���������,���F�D�Q�
�W���D�Q�V�Z�H�U���P�\���P�R�E�L�O�H���S�K�R�Q�H���,���«�«�����Q�R�Z�� 
a) drive  
b) can drive  
c) am driving  
d) have been driving 
���������:�K�L�F�K���F�R�X�Q�W�U�L�H�V���«�«�����V�L�J�Q�H�G���W�K�L�V���D�J�U�H�H�P�H�Q�W�" 
�D�����L�V�Q�¶�W�� 
�E�����D�U�H�Q�¶�W�� 
�F�����K�D�Y�H�Q�¶�W�� 
�G�����G�L�G�Q�¶�W 
���������,���I�H�H�O���V�R���V�O�H�H�S�\�����,���«�«�«�����V�X�F�K���D���E�L�J���O�X�Q�F�K�� 
a) mustn't haveeaten 
�E�����Z�R�X�O�G�Q�¶�W�K�D�Y�H���H�D�W�H�Q 
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Meet the New Plastics 
Things made of plastic, from credit cards to spoons to bags, have become so 

common in our lives that we can hardly think of life without them. Yet all plastics are 
made from petroleum, which will run out in a few decades. What do we do next? 

How plastics are made 
All plastics are polymers, that is they are made of a molecule which is itself made 

of hundreds of small molecules. These units are called monomers. Polyethylene (used in 
plastic bags) is made from a monomer unit called ethylene. Similarlystyrofoam (used in 
disposable cups and plates) is made from a unit called styrene. PVC, which is used to 



make things like buckets and even plastic doors, is made from units of vinyl chloride 
linked to each other by chemical bonds. 

All these units ultimately come from petroleum. But the reserves of petroleum are 
quite rare, and will run out in our lifetime. Most of the petroleum extracted from under 
the ground and the sea is used to make petrol and diesel for fuel. So we need to look for 
other sources of monomers. 

Plastics are non-biodegradable, that is bacteria cannot break them down into 
simpler chemicals, unlike vegetable peels or paper. Read more about the harmful effects 
of plastic bags here. 

Plastic from potatoes 
Potatoes contain a lot of starch (cellulose), which can be used to make a plastic-

like material quite easily and cheaply. This plastic is not very strong or long-lasting. It is 
also very easily broken down by bacteria (see an article about eco-friendly plastic here). 
But that makes it the ideal material for making disposable spoons, cups, plates etc. In 
fact many companies have already begun to do so, and they have given it a nice name 
too - Spudware!  

Plastic from chicken feathers and soybeans 
The circuit board you see on electronic devices is made of a light but durable 

plastic, on which tiny electronic circuits are soldered on. Mingjiang Zhan and Richard 
Wool of the University of Delaware do research on ways to make these boards from 
common materials. They found that a material derived from chicken feathers and 
soybeans does as well as plastic ones, and is much cheaper. As computers, mobile 
phones and other electronic gadgets spread through the world, we'll need millions of 
these feather-bean boards! 

Orangeware 
A team from Cornell University found another way to make plastic. They used 

orange peels, and another material that is becoming increasingly common in our 
atmosphere - carbon dioxide. Orange peels contain a chemical called limonene (the 
same thing that gives the orange-y smell). The team found that you can convert it to 
limonene carbonate, which could then be polymerised into a useful plastic called poly-
limonene carbonate (PLC). This is in fact a depolluting plastic, because to make it you 
need to remove C02 from the air, rather than add to it. We hope that you'll be inspired to 
make something equally clever from materials lying around the house too! 
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Does Distilled Water Conduct Electricity? 
Most of us are familiar that wires and metals conduct electricity. However, did 

you know that water too can help electricity travel? But not every water conducts 



electricity and the rate of electricity conduction is also different. Wondering how? Let 
us explain... 

What Is Distilled Water? 
Plain water contains dissolved minerals like calcium, magnesium, iron and 

sodium. When water is boiled and the steam is allowed to condense in a reservoir, the 
pure liquid that remains, devoid of minerals, is called distilled water.  

What Is Electricity? 
Understanding how electricity travels will help answer the question "Does 

�G�L�V�W�L�O�O�H�G�� �Z�D�W�H�U�� �F�R�Q�G�X�F�W�� �H�O�H�F�W�U�L�F�L�W�\�"�´���� �%�X�W�� �I�L�U�V�W���� �Z�H�� �Q�H�H�G�� �W�R�� �V�W�D�U�W�� �Z�L�W�K�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J��
'atoms'. When an atom has more protons than electrons, it has a positive charge. When 
the atom has more electrons than protons, it has a negative charge. Atoms prefer to have 
a neutral charge and will swap electrons 

to become neutral. As electrons are passed from one atom to another, a flow of 
electricity is created. 

Since distilled water is purified and does not contain any impurities, it is unable 
to conduct electricity. Water molecules on their own have no charge and as a result they 
cannot swap electrons. Without the swapping of electrons, electricity is unable to travel 
through distilled water. 

Salt water, on the other hand, is considered a good conductor of electricity 
because it contains ions in it. Tap water, although it doesn't taste salty, can also conduct 
electricity because it isn't pure. The water from the kitchen sink often has traces of 
minerals such as calcium, Ca2+, and magnesium, Mg2+ and can help conduct 
electricity. 
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Why is Sulfuric Acid Called the King of Chemicals? 
What's common to petrol, fertilizers, cars and soaps? They, like a lot of other 

things, require sulfuric acid to be made. That's why sulfuric acid is called the king of 
chemicals. 

The uses of sulfuric acid 
Sulfuric acid is involved, in some way or the other, in the manufacture of 

practically everything. Indeed, the production of sulfuric add is sometimes used as a 
measure of how industrially advanced a country Is. India produces about 48 Lakh 
tonnes of this add a year. 

60% of all sulfuric acid produced is mixed with crushed phosphate rock to make 
phosphoric add. Phosphoric acid has two uses - to make phosphate fertilizers, and to 
make sodium triphosphate, which is a detergent.  

Lots of sulfuric acid is used to clean up rust from steel rolls. These cleaned up 
rolls are used to make cars, trucks, as well as household appliances. Sulfuric acid Is 



used in petroleum refining to make high-octane petrol, which burns efficiently. It is put 
in the lead-acid batteries of your car battery. It is used to make aluminium sulfate, 
which is needed for making paper. It is used to make ammonium sulfate, a common 
fertilizer. It is used to make ... well, it is used to make practically everything!  

On earth, sulfuric acid does not exist in a natural form. But on the  planet Venus, 
there's plenty of it. There are lakes of the acid, which evaporate to form clouds, which 
then rain sulfuric acid upon the Venerean surface. The USSR's  Venera-3 spacecraft 
landed on Venus on March 1, 1966 and was digested in minutes! 

Handling sulfuric acid 
Never handle sulfuric acid yourself. If you spill a drop on your hand, it will react 

with the tissue, burning it instantly. It also causes dehydration. Fumes of sulfuric add 
can cause blindness, and damage the lungs if inhaled. In case you accidentally spill acid 
on yourself, wash it under a tap for fifteen minutes at least, so that even the tiniest drop 
is washed away.  

Even dilute sulfuric acid is dangerous. When handling sulfuric acid, always wear 
thick gloves and a lab coat or apron. Never handle it on an open bench, but use it in a 
fume hood. Never pour it from the bottle, but always use a thick glass pipette with a 
rubber bulb. The best is to let your teacher handle it, while you stand aside and watch. 

Sulfuric acid is often stored in concentrated form. When diluting it, never pour 
water into the acid. That will make the whole thing explode. Instead keep crushed ice 
(made from pure water) in a large beaker, and pour the acid onto it, drop by drop. The 
�L�F�H���D�E�V�R�U�E�V���W�K�H���K�H�D�W���R�I���W�K�H���U�H�D�F�W�L�R�Q�����V�R���L�W���Z�R�Q�¶�W���H�[�S�O�R�G�H�� 

When the ice melts, you get dilute sulfuric add. 
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The coating contained compounds of titanium, iron, molybdenum,  fluorine and 

oxygen, it being found out in coating the steel. 
O1s oxygen peak being broad and nonsymmetrical can be interpreted as a mixture 

of ferric oxides, titanium oxides and molybdenum ones.  
The iron was found out to occur as FeO-Fe2O3 oxides, Fe2�j peak not allowing 

separating these things. 
The titanium energy peak position fits TiO2 oxide.  
The literature proposes the following procedure for coating ferrous 
materials and non-ferrous metals with the ceramic nanolayer: hydrofluotitanic 

acid is hydrolyzed in the 4.0-5.0 �j�G range forming titanium oxide TiO2. The titanium 
oxide deposits are adsorbed first on the surface of the precipitated contact metal (Cu, Ni, 
Co, Cr). Then the coating grows and forms the continuous film. We managed to 
establish experimentally the fact of the contact nickel plating on steel, aluminum and 
galvanized steel before forming the titanium film. The titanium coating sample was 



subjected to Ar+ ion pickling in the XPS spectrometer chamber for this purpose. The 
ion energy was chosen so that the pickling current and pickling rate correspondently 
were direct and constant (5 ��A). 

The nickel amount was found out to start increasing sharply after 50 minutes of 
pickling. The spectrum change was noted as well (fig. 1a), the maximum varying from 
856.7 eV to 853.5 eV. The iron spectrum is altered as well, after 50 minutes of pickling 
we could see distinct metal spectrum lines (707.0 eV). It shows that either the surface 
film thickness is a few nanometers in case of coating continuity or the steel substrate 
was uncovered in some parts of the surface (fig. 1b). Based on the form of iron 
spectrum, nickel spectrum as well as the calculation of metal amount in near surface 
layers we can conclude  that the investigated solution nickel deposits on the steel first, it 
being in the NiO form. 

If TiO2 coating is formed on the steel layer, the mixture of oxides TiO2 and Ti2O3 
enters into the composition of the adhesion layer on the galvanized steel. Zinc oxide 
enters into the coating composition as well. So, in coating the following reactions can 
be expected to proceed in the following way: 

Zn +H2TiF6 �������+���2���:���7�L�22���=�Q�2���+2O + 6HF + H2�9 
2Zn + 2H2TiF6 �������+���2���:���7�L2O3�����=�Q�2���+2O +12HF + H2�9 
�=�Q���������+�)�������+���2���:���=�Q�)2���+���2�������+���9 
�=�Q�2���������+�)���:���=�Q�)���������+���2 
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Discovery of Titanium  
W. Gregor in England and M.H. Klaporth in Germany discovered titanium 

independently in the 1 790s. Titanium was named by M FI Klaporth after the children 
of Gaia, the earth goddess of Greek mythology. In the initial period, the metal was rare 
and this was largely because of the fact that isolation from its ores was difficult and 
there was little demand for the metal. 

However, the fact is that it is the seventh most abundant metal found in the earth's 
crust. It is up to 100 times as plentiful as everyday metals such as copper, zinc and 
nickel and 400 times more common than lead. 

By the middle of the 20th century, titanium became famous and was considered a 
great discovery among the elements when it was found to have properties that suited 
ideally to the demands of modern technology. Titanium 

ores are now mined to the extent of 3 million tonnes each year, while 100 
thousand tonnes of the metal itself are produced annually. 

Titanium Oxide, the Whitest Substance Known 
Small concentrations of titanium are widespread in rocks, and it is a common 

contaminant of ores of iron. The powdered oxide that is formed by purification of rutile, 



which is the principal ore, is the whitest material known, and is the standard against 
which other white substances are compared. 

Till now, the main pigment in white paint was lead carbonate. However, this is 
poisonous and tends to darken with age because of the reaction with sulphur compounds 
from burning fuels. The extreme whiteness of titanium oxide combined with its lack of 
toxicity meant that this compound has now almost completely replaced white lead in 
paints. 

Use in Architecture 
Titanium is one metal that also finds a use in architecture. In architecture it 

provides the outer shell of certain buildings. It has the appearance of steel, but does not 
rust. The walls of the Glasgow Science Centre, for example, are clad in a titanium skin. 

Medical Uses of Titanium 
Almost by accident, new properties of titanium were discovered in the late 1960s. 

The properties suggested a unique potential in the medical field. When titanium is fixed 
in contact with bone for more than a few months, the bone grows into it and this process 
is known as osseointegration. 

No adverse reactions have been observed till date from the body's immune 
system, nor has the metal shown evidence of even the slightest toxicity. The best part of 
this metal is that it does not get corroded by body acids either. 

Today, titanium is now seen as the ideal material for the use in bone replacement 
and strengthening operations. Earlier, stainless steel was the metal that was traditionally 
used for this even though this is rigid and does not flex well with bone. However, the 
stainless steel does bond with bone in the same way as titanium. 

Though pure titanium is too soft for use in hip-joint replacement, it is easily 
strengthened by alloying with other metals. Traditional hip replacement therapy remains 
effective. Titanium joints last very much longer. Extensive use in dentistry and cleft 
palate repair has also been undertaken; many prostheses are still performing their tasks. 
The potentially fatal weakness, known as an aneurism, in which artery walls bulge 
dangerously, can now be successfully treated with a titanium mesh implant. 

Other Uses 
Titanium in powdered form is used to produce sparks in many fireworks. It has 

density that is greater than that of aluminum, but less than those of iron and copper. The 
lightness when combined with its strength and ability to withstand high temperatures 
makes it virtually the designer material for the construction of aircraft parts, jet engines 
and spacecraft. 

As technology advances, the demands for this versatile metal of 10w density, 
high strength and zero toxicity Is sure to multiply. 
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Chromatography 
How chromatography works 
First, we need to understand the principle of differential solubility. The 'solubility' 

defines the maximum amount of a substance that will dissolves in a given volume of 
solvent. A substance will have different solubilities in different solvents, e.g. Sugar 
dissolves a lot in water, but not in oh, while wax dissolves in oil but not water (you can 
try this at home). 

So if you had a mixture of substances, you could add it to a mixture of solvents. 
The substances in the mixture dissolve in the solvent which they are more soluble In. 
This separation is what is called chromatography. You can then separate the solvents, 
and find what substances (and how much) got dissolved in them by analytical methods.  

Types of chromatography 
There are many types, based on the nature of the solvent  
The simplest is paper chromatography. The substance to be tested is placed on a 

filter paper, which Is then dipped in a mixture of solvents. Common solvent mixtures 
are water and acetone, water and alcohol, or a mix of all three. 

As the solvent travels up the paper, different components of the substance 
dissolve in their solvents. As the solvent moves, the dissolved substance moves along 
with it. 

Filter paper Is made of cellulose, which has a strong affinity for water; hence 
water travels the fastest up it. What's dissolved in water will rise with it and move to a 
greater distance than what's dissolved in another solvent. When the solvent has risen 
almost to the end of the paper, it is taken out, dried and subject to chemical testing. 

Other types of chromatography 
For advanced analysis, scientists use column chromatography, in which the 

solvent rises up a column of specially prepared matrix, rather than paper. In gas 
chromatography, the solvents are in the form of gases. In high pressure liquid 
chromatography (HPLC, pictured), the separation happens under high pressure. 

Affinity chromatography is a special type, in which the chromatographic column 
itself acts as one solvent. As the substance passes through the column, it attaches to the 
medium, while impurities pass out with the solvent. This is very useful in purifying 
drugs. 

You can try this interesting experiment. Take a narrow iron pipe a few cm long, 
and attach a small magnet on the inside. Now make a mixture of iron filings and 
sawdust in water. Pour it slowly into the iron pipe and collect the outflow at the other 
end. Pour the outflow down the pipe again a few times. Do you notice the iron filings 
stick to the magnet, and the sawdust come out in the outflow? You just experienced 
affinity chromatography! 
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E-waste: Reduce, Recycle, Reuse 
Nowadays, we've hardly bought a new mobile phone or computer that new 

models appear. Have you ever wondered what happens to those old phones and laptops 
we stopped using? 

E-waste: a problem and an opportunity 
Everyday, millions of tonnes of refrigerators, televisions, mobile phones and 

computers are discarded around the world. Together, these are called electronic waste or 
e-waste. These are very complex things, containing metals like copper, tin, cadmium, 
mercury and lead, as well as plastics and wood. Disposing of them is now a major 
international problem. 

E-wastes are not degradable by soil bacteria. Nor can they cannot be destroyed by 
burning. When they are dumped in landfills, they occupy too much space and leak out 
dangerous chemicals into the air or soil. It these enter sources of drinking water like 
rivers or wells, they can cause serious health problems in humans, animals and plants 
alike. 

Methods of dealing with e-waste 
You can deal with your e-waste in three easy ways. Reduce, Reuse and Recycle. 
The first is the hardest. Let's not buy a new phone or TV till the one you have is 

worn out completely. But then, when we see new models advertised all around us, it's 
hard to resist temptation. 

The second way is to offer them to someone to reuse. The next time we buy a 
new computer or gaming console, let's donate the old one to a charitable organization. 
They will use them to teach those less fortunate than us.  

Some companies will offer to exchange their old products tor new ones. They can 
then remove several parts that are not worn out from the old ones and use them again in 
new devices. Next time you buy an electronic gadget, buy one from a maker that has a 
recycling policy. 

And lastly, we can help by recycling. The lead, cadmium, mercury etc. that are 
present in discarded electronics can be extracted for several other uses. Many 
electronics stores now have collection points where we can dispose of old phones, PCs 
etc. These are then shipped to recycling plants. 

Next time you buy an electronic gadget, buy one from a maker that has a 
recycling policy. 

What happens in a recycling plant 
In a typical e-waste recycling plant, electronic appliances are first crushed and 

pulverized. Metallic and non-metallic components are then separated using 
magnets and chemical methods. 



The metallic components are smelted down to recover the original metal again. 
This is specially done for metals like gold or platinum. Other metals like iron are 
oxidized, so that they can be returned to the environment in a harmless state. Wood is 
ground into sawdust, which is used as packaging material. Plastics can be more tricky, 
but they are recycled to make buckets, jars etc. 
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�d�Z�`�^�h�]�h�� �j�Z�a�^�_�e�Z�� �a�Z�d�Z�g�q�b�\�Z�_�l�k�y�� �d�h�g�l�j�h�e�_�f�� �_�]�h�� �h�k�\�h�_�g�b�y�� �\�� �n�h�j�f�_�� �d�h�g�l�j�h�e�v�g�h�c��
�j�Z�[�h�l�u���� 

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

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

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

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



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

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

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

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

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

2. �G�h�j�f�u���q�l�_�g�b�y���g�Z�m�q�g�h�c���e�b�l�_�j�Z�l�m�j�u�� 
�����������������i�_�q�����a�g�Z�d�h�\�����\���l�h�f���q�b�k�e�_���� 
- 60000-�������������i�_�q�����a�g�Z�d�h�\���± �b�a�m�q�Z�x�l�k�y���g�Z���i�j�Z�d�l�b�q�_�k�d�b�o���a�Z�g�y�l�b�y�o���\���]�j�m�i�i�_���� 
- 370000-���������������i�_�q�����a�g�Z�d�h�\���± �b�a�m�q�Z�x�l�k�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�h���b���h�[�k�m�`�^�Z�x�l�k�y���g�Z��

�a�Z�g�y�l�b�y�o���k���i�j�_�i�h�^�Z�\�Z�l�_�e�_�f���� 
�������D�j�b�l�_�j�b�b���h�p�_�g�d�b���Z�g�g�h�l�Z�p�b�b�� 
�:�g�g�h�l�Z�p�b�y���± �w�l�h�� �d�j�Z�l�d�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �j�Z�[�h�l�u�� �k�� �b�a�e�h�`�_�g�b�_�f�� �g�Z�b�[�h�e�_�_��

�\�Z�`�g�u�o�� �i�h�e�h�`�_�g�b�c���� �H�[�t�_�f�� �Z�g�g�h�l�Z�p�b�b�� �h�[�u�q�g�h�� �g�_�� �i�j�_�\�u�r�Z�_�l�� �������� �i�_�q�Z�l�g�u�o��
�a�g�Z�d�h�\���� 

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



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

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

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

5. �K�e�_�^�m�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �Z�[�[�j�_�\�b�Z�l�m�j�u�� �b�� �j�Z�a�e�b�q�g�u�_�� �k�h�d�j�Z�s�_�g�b�y�� �\��
�k�h�h�l�\�_�l�k�l�\�b�b���k���h�[�s�_�i�j�b�g�y�l�u�f�b���\���k�i�j�Z�\�h�q�g�h�c���e�b�l�_�j�Z�l�m�j�_���� 
�������K�i�b�k�h�d���\�u�j�Z�`�_�g�b�c�����j�_�d�h�f�_�g�^�m�_�f�u�o���^�e�y���g�Z�i�b�k�Z�g�b�y���Z�g�g�h�l�Z�p�b�b�� 
 
�D�j�Z�l�d�h�h�i�b�k�u�\�Z�_�l�k�y It is described in short 
�« �\�\�h�^�b�l�k�y �«�L�V���L�Q�W�U�R�G�X�F�H�G 
�I�h�d�Z�a�Z�g�h, �q�l�h It is shown that 
�>�Z�_�l�k�y (�i�j�_�^�e�Z�]�Z�_�l�k�y)  �«�L�V���J�L�Y�H�Q 
�J�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y It is dealt with 
�H�[�_�k�i�_�q�b�\�Z�_�l�k�y �«�L�V���S�U�R�Y�L�G�H�G���I�R�U 
�I�j�_�^�g�Z�a�g�Z�q�_�g�^�e�y �«�L�V���G�H�V�L�J�Q�H�G���I�R�U 
�B�k�k�e�_�^�m�_�l�k�y �«�L�V���H�[�D�P�L�Q�H�G�����L�V���L�Q�Y�H�V�W�L�J�D�W�H�G 
�:�g�Z�e�b�a�b�j�m�_�l�k�y �«�L�V���D�Q�D�O�\�]�H�G 
�N�h�j�f�m�e�b�j�m�_�l�k�y�� �«�L�V�I�R�U�P�X�O�D�W�H�G 
�I�h�^�q�_�j�d�b�\�Z�_�l�k�y���g�_�h�[�o�h�^�b�f�h�k�l�v��
�b�k�i�h�e�v�a�h�\�Z�g�b�y 

�7�K�H���Q�H�H�G���L�V���V�W�U�H�V�V�H�G���W�R���H�P�S�O�R�\�« 

�H�[�j�Z�s�Z�_�l�k�y���\�g�b�f�Z�g�b�_���g�Z�« �$�W�W�H�Q�W�L�R�Q�L�V�G�U�D�Z�Q�W�R�« 
�I�j�b�\�_�^�_�g�u���^�Z�g�g�u�_���h�« Dataaregivenabout 
�>�_�e�Z�x�l�k�y���i�h�i�u�l�d�b��
�i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�����k�n�h�j�f�m�e�b�j�h�\�Z�l�v 

Attempts are made to analyze, to 
formulate 

�>�_�e�Z�x�l�k�y�\�u�\�h�^�u �&�R�Q�F�O�X�V�L�R�Q�V���D�U�H���G�U�D�Z�Q�« 
�>�Z�g�u�j�_�d�h�f�_�g�^�Z�p�b�b �5�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���D�U�H���J�L�Y�H�Q�« 
�<���k�l�Z�l�v�_���h�i�b�k�u�\�Z�_�l�k�y �7�K�H���D�U�W�L�F�O�H���G�H�V�F�U�L�E�H�V�« 
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�L�Z�d�b�f���h�[�j�Z�a�h�f�����i�_�j�_�^�Z�\�Z�y���l�h�����q�l�h���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���k�h�^�_�j�`�b�l�k�y���\���i�_�j�\�h�b�k�l�h�q�g�b�d�_����
�l�h���_�k�l�v���h�l�\�_�q�Z�y���g�Z���\�h�i�j�h�k���©�D�Z�d�Z�y���b�g�n�h�j�f�Z�p�b�y���k�h�^�_�j�`�b�l�k�y���\���b�k�l�h�q�g�b�d�_�"�ª�����j�_�n�_�j�Z�l��
�h�^�g�h�\�j�_�f�_�g�g�h���i�j�_�^�k�l�Z�\�e�y�_�l���k�h�[�h�c���g�h�\�u�c���k�Z�f�h�k�l�h�y�l�_�e�v�g�u�c���f�Z�l�_�j�b�Z�e���� 

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

500 �± �^�e�y���a�Z�f�_�l�h�d���b���d�j�Z�l�d�b�o���k�h�h�[�s�_�g�b�c�� 
1000 �± �^�e�y���k�l�Z�l�_�c���k�j�_�^�g�_�]�h���h�[�t�_�f�Z�� 
2500 �± �^�e�y���f�Z�l�_�j�b�Z�e�h�\���[�h�e�v�r�h�]�h���h�[�t�_�f�Z�� 
�:�e�]�h�j�b�l�f�u���m�q�_�[�g�h�]�h���j�_�n�_�j�b�j�h�\�Z�g�b�y���b���Z�g�g�h�l�b�j�h�\�Z�g�b�y 
�I�j�b�� �j�_�n�_�j�b�j�h�\�Z�g�b�b�� �^�h�e�`�g�Z�� �d�Z�d�� �f�h�`�g�h�� �r�b�j�_�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �k�i�h�k�h�[�g�h�k�l�v��

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

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

�h�j�b�]�b�g�Z�e�Z�� 



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

- �j�_�^�Z�d�l�b�j�h�\�Z�g�b�_���l�_�d�k�l�Z���j�_�n�_�j�Z�l�Z�� 
 
�H�[�m�q�_�g�b�_���j�_�n�_�j�Z�l�b�\�g�h�f�m���i�_�j�_�\�h�^�m�����J�I���� 
�J�_�n�_�j�Z�l�b�\�g�u�c�� �i�_�j�_�\�h�^���± �w�l�h�� �d�h�f�i�j�_�k�k�b�y�� �]�e�Z�\�g�h�]�h�� �k�h�^�_�j�`�Z�g�b�y�� �i�_�j�\�b�q�g�h�]�h��

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

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

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

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

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

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

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

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

�I�j�b�� �j�_�Z�e�b�a�Z�p�b�b�� �J�I�>�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �d�h�g�d�j�_�l�g�h�c�� �k�b�l�m�Z�p�b�b�� �W�H�� �b�� �>�H�L��
�f�h�]�m�l���[�u�l�v���i�j�b�f�_�g�_�g�u���\���k�e�_�^�m�x�s�_�f���\�b�^�_���� 



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

�‡ �k�f�_�r�Z�g�g�u�_�� �n�h�j�f�u�� �h�[�m�q�_�g�b�y���� �k�h�q�_�l�Z�x�s�b�_�� �\�� �k�_�[�_�� �Z�m�^�b�l�h�j�g�u�_�� �a�Z�g�y�l�b�y��
���i�j�b�� �\�h�a�f�h�`�g�h�k�l�b�� �i�_�j�_�\�h�^�Z�� �q�Z�k�l�b�� �d�h�g�l�Z�d�l�g�u�o�� �q�Z�k�h�\�� �j�Z�[�h�l�u�� �h�[�m�q�Z�x�s�b�o�k�y�� �k��
�i�j�_�i�h�^�Z�\�Z�l�_�e�_�f�� �\�� �w�e�_�d�l�j�h�g�g�m�x �b�g�n�h�j�f�Z�p�b�h�g�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�m�x�� �k�j�_�^�m�� �[�_�a��
�i�h�l�_�j�b�� �k�h�^�_�j�`�Z�g�b�y�� �m�q�_�[�g�h�c�� �^�b�k�p�b�i�e�b�g�u���� �b�� �W�H�J�� ���q�Z�k�l�v�� �m�q�_�[�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z��
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�h�l���7�K�H�V�H�� �G�L�I�I�H�U�H�Q�W�� �G�H�I�L�Q�L�W�L�R�Q�V�� �K�D�Y�H�� �W�U�X�H�� �S�K�\�V�L�F�D�O�� �P�H�D�Q�L�Q�J�� �E�H�F�D�X�V�H�� �G�L�I�I�H�U�H�Q�W��
techniques in physical polymer chemistry often measure just one of them. For instance, 
osmometry measures number average molar mass and smallangle laser light scattering 
measures mass average molar mass. Mv is obtained from viscosimetry and Mz by 
sedimentation in an analytical ultracentrifuge. The  quantity a in the expression for the 
viscosity average molar mass varies from 0.5 to 0.8 and depends on the interaction 
between solvent and polymer in a dilute solution. In a typical distribution curve, the 
average values are related to each other as follows: Mn<Mv< Mw<Mz. The dispersity 
(also known as the polydispersity index) of a sample is defined as Mw divided by Mn 
and gives an indication just how narrow a distribution is.  

The most common technique for measuring molecular mass used in modern times 
is a variant of high-pressure liquid chromatography (HPLC) known by the 
interchangeable terms of size exclusion chromatography (SEC) and gel permeation 
chromatography (GPC). These techniques involve forcing a polymer solution through a 
matrix of cross-linked polymer particles at a pressure of up to several hundred bar. The 
limited accessibility of stationary phase pore volume for the polymer molecules results 
in shorter elution times for high-molecular-mass species. The use of low dispersity 
standards allows the user to correlate retention time with molecular mass, although the 
actual correlation is with the Hydrodynamic volume. If the relationship between molar 
mass and the hydrodynamic volume changes (i.e., the polymer is not exactly the same 
shape as the standard) then the calibration for mass is in error. The most common 
detectors used for size exclusion chromatography include online methods similar to the 
bench methods used above. These different definitions have true physical meaning 
because different techniques in physical polymer chemistry often measure just one of 
them. For instance, osmometry measures number average molar mass and small-angle 
laser light scattering measures mass average molar mass. Mv is obtained from 
viscosimetry and Mz by sedimentation in an analytical ultracentrifuge. The quantity a in 
the expression for the viscosity average molar mass varies from 0.5 to 0.8 and depends 
on the interaction between solvent and polymer in a dilute solution. In a typical 
distribution curve, the average values are related to each other as follows: Mn<Mv< 
Mw<Mz. The dispersity (also known as the polydispersity index) of a sample is defined 
as Mw divided by Mn and gives an indication just how narrow a distribution is. The 
most common technique for measuring molecular mass used in modern times is a 
variant of high-pressure liquid chromatography (HPLC) known by the interchangeable 
terms of size exclusion chromatography (SEC) and gel permeation chromatography 
(GPC). These techniques involve forcing a polymer solution through a matrix of cross-
linked polymer particles at a pressure of up to several hundred bar. The limited 
accessibility of stationary phase pore volume for the polymer molecules results in 
shorter elution times for high-molecular-mass species. The use of low dispersity 



standards allows the user to correlate retention time with molecular mass, although the 
actual correlation is with the Hydrodynamic volume. If the relationship between molar 
mass and the hydrodynamic volume changes (i.e., the polymer is not exactly the same 
shape as the standard) then the calibration for m�D�V�V���L�V���L�Q���H�U�U�R�U�������^�h 

�������M�k�l�g�u�c���i�_�j�_�\�h�^���k�i�_�p�b�Z�e�v�g�h�]�h���l�_�d�k�l�Z�����k���e�b�k�l�Z�����[�_�a���k�e�h�\�Z�j�y 
���h�[�t�_�f���l�_�d�k�l�Z�������������i�_�q�Z�l�g�u�o���a�g�Z�d�h�\�����\�j�_�f�y���g�Z���i�h�^�]�h�l�h�\�d�m����-�������f�b�g�m�l������ 
�I�j�b�f�_�j�� 
�h�l/When scientists do an experiment, they set up a situation in which they can 

control certain factors, or variables. A variable is something whose value can be made 
to change. For example, when you are driving a car, your speed is a variable. You can 
go faster or slower by depressing the accelerator or letting up on it. During a controlled 
experiment, scientists change the variables one at a time, and after each variable is 
changed, note what effect that particular variable is having on the results of the 
experiment. The results of an experiment, which often include a collection of 
measurements, are called observations, or data. 

Sample problem. You turn on the switch to an electric lamp, but the light does not 
go on. Conduct a controlled experiment to determine why. Solution. As a start to 
solving this problem, you should form a mental list of what factors might be causing it. 
Some possible causes are:  

- The light bulb is burned out - The switch is worn out  
- The electric circuit that supplies electricity to the lamp is not working. 
Perhaps the circuit was overloaded, and the fuse blew out or the circuit breaker 

tripped 
- One of the wires in the lamp cord broke. This could happen either in the plug, in 

the lamp, or somewhere between them. In effect, the possible causes are hypotheses, 
they being educated guesses concerning why the lamp does not work.  

Now for the experiment itself. For it to be a controlled experiment, you should 
test one possible cause at a time. To make it easier, you should first lest the possible 
cause that is easiest to test. Proceeding on this basis, you can turn on another lamp to 
see whether the bulb in that lamp works. If it does, you then can replace the bulb in the 
lamp that is not working with the good bulb. If the light still does not go on, you can test 
the other possible causes. /�^�h 
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�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�l�h�o�Z�k�l�b�q�_�k�d�h�]�h�� �i�h�\�_�^�_�g�b�y�� �q�Z�k�l�b�p�� �k�� �i�h�f�h�s�v�x�� �\�g�_�r�g�b�o�� �b��
�\�g�m�l�j�_�g�g�b�o�� �n�m�g�d�p�b�c�� �j�Z�k�i�j�_�^�_�e�_�g�b�y���� �W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �f�_�l�h�^�u�� �h�p�_�g�d�b��
�\�g�_�r�g�b�o�� �n�m�g�d�p�b�c�� �j�Z�k�i�j�_�^�_�e�_�g�b�y���� �B�g�^�b�d�Z�l�h�j�g�u�_�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y��
�k�l�j�m�d�l�m�j�u�� �i�h�l�h�d�h�\���� �H�[�j�Z�[�h�l�d�Z�� �n�m�g�d�p�b�c�� �h�l�d�e�b�d�Z�� �i�h�� �f�_�l�h�^�m�� �f�h�f�_�g�l�h�\���� �M�q�_�l��
�k�l�h�o�Z�k�l�b�q�_�k�d�h�c���i�j�b�j�h�^�u���^�\�b�`�_�g�b�y���i�h�l�h�d�h�\���\���i�Z�j�Z�f�_�l�j�b�q�_�k�d�b�o���f�h�^�_�e�y�o���� 

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

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

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

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

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

�������� �I�h�k�l�Z�g�h�\�d�Z�� �a�Z�^�Z�q�� �b�� �j�Z�k�q�_�l�� �j�Z�\�g�h�\�_�k�b�c�� �\�� �k�b�k�l�_�f�_�� �`�b�^�d�h�k�l�v���± �]�Z�a����
�`�b�^�d�h�k�l�v���± �i�Z�j�� 

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

���������I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q���b���j�Z�k�q�_�l���j�Z�\�g�h�\�_�k�b�c���\���k�b�k�l�_�f�_���`�b�^�d�h�k�l�v���± �`�b�^�d�h�k�l�v�� 
�:�g�Z�e�b�a�� �m�k�l�h�c�q�b�\�h�k�l�b�� �n�Z�a�h�\�u�o�� �j�Z�\�g�h�\�_�k�b�c���� �F�Z�l�_�f�Z�l�b�q�_�k�d�h�_�� �h�i�b�k�Z�g�b�_�� �b��

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



 
 

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

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

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

���������F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z���Z�[�k�h�j�[�p�b�b�� 
�H�i�b�k�Z�g�b�_�� �b�� �Z�e�]�h�j�b�l�f�u�� �j�Z�k�q�_�l�Z�� �i�j�h�p�_�k�k�Z�� �Z�[�k�h�j�[�p�b�b�� �g�Z�� �h�k�g�h�\�_�� �f�h�^�_�e�b��

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

�j�_�d�l�b�n�b�d�Z�p�b�b�� 
�>�\�Z�� �i�h�^�o�h�^�Z�� �d�� �f�h�^�_�e�b�j�h�\�Z�g�b�x�� �i�j�h�p�_�k�k�Z�� �j�_�d�l�b�n�b�d�Z�p�b�b���� �j�Z�\�g�h�\�_�k�g�u�c�� �b��

�g�_�j�Z�\�g�h�\�_�k�g�u�c���� �F�_�l�h�^�u�� �b�� �Z�e�]�h�j�b�l�f�u�� �j�Z�k�q�_�l�Z�� �j�_�d�l�b�n�b�d�Z�p�b�h�g�g�u�o�� �d�h�e�h�g�g����
�H�i�b�k�Z�g�b�_���j�_�d�l�b�n�b�d�Z�p�b�b���\���g�Z�k�Z�^�h�q�g�u�o���d�h�e�h�g�g�Z�o�� 

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

�y�q�_�_�q�g�h�c�� �f�h�^�_�e�b�� �k�� �h�[�j�Z�l�g�u�f�b�� �i�h�l�h�d�Z�f�b���� �:�e�]�h�j�b�l�f�� �j�Z�k�q�_�l�Z�� �d�h�e�h�g�g�h�]�h��
�w�d�k�l�j�Z�d�l�h�j�Z�� 

���������F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z���Z�^�k�h�j�[�p�b�b�� 
�H�i�b�k�Z�g�b�_�� �b�� �Z�e�]�h�j�b�l�f�u�� �j�Z�k�q�_�l�Z�� �i�j�h�p�_�k�k�Z�� �g�Z�� �h�k�g�h�\�_�� �f�h�^�_�e�b�� �\�u�l�_�k�g�_�g�b�y����

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

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

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

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

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

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

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

�A�Z�d�e�x�q�_�g�b�_���� 



 
 

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

 
7.  �H�[�t�_�f���^�b�k�p�b�i�e�b�g�u 

�<�b�^�u���m�q�_�[�g�h�c���j�Z�[�h�l�u 

�<��

�a�Z�q�_�l�g�u�o��

�_�^�b�g�b�p�Z�o 

�<��

�Z�d�Z�^�_�f�����q�Z�k�Z�o 

�H�[�s�Z�y�� �l�j�m�^�h�_�f�d�h�k�l�v�� �^�b�k�p�b�i�e�b�g�u�� �i�h��

�m�q�_�[�g�h�f�m���i�e�Z�g�m 

6 216 

�D�h�g�l�Z�d�l�g�Z�y���j�Z�[�h�l�Z�����D�J���� 2,0 72 

�E�_�d�p�b�b 1,0 36 

�I�j�Z�d�l�b�q�_�k�d�b�_���a�Z�g�y�l�b�y�����I�A�� 1,0 36 

�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�����K�J���� 3,0 108 

�<�b�^���d�h�g�l�j�h�e�y�����a�Z�q�_�l�������w�d�a�Z�f�_�g 1,0 

�<�b�^��

�d�h�g�l�j�h�e�y�� 

�w�d�a�Z�f�_�g   36 

�I�h�^�]�h�l�h�\�d�Z���d���w�d�a�Z�f�_�g�m 1,0 35,6 

�D�h�g�l�Z�d�l�g�Z�y���Z�l�l�_�k�l�Z�p�b�y  0,4 

 

�<�b�^�u���m�q�_�[�g�h�c���j�Z�[�h�l�u 

�<��

�a�Z�q�_�l�g�u�o��

�_�^�b�g�b�p�Z�o 

�<��

�Z�k�l�j�h�g�h�f���� 

�q�Z�k�Z�o 

�H�[�s�Z�y���l�j�m�^�h�_�f�d�h�k�l�v���^�b�k�p�b�i�e�b�g�u���i�h��

�m�q�_�[�g�h�f�m�� 

�i�e�Z�g�m 

6 162 

�D�h�g�l�Z�d�l�g�Z�y���j�Z�[�h�l�Z�����D�J���� 2,0 54 

�E�_�d�p�b�b 1,0 27 

�I�j�Z�d�l�b�q�_�k�d�b�_���a�Z�g�y�l�b�y�����I�A�� 1,0 27 

�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�����K�J���� 3,0 81 

�<�b�^���d�h�g�l�j�h�e�y�����a�Z�q�_�l�������w�d�a�Z�f�_�g 1,0 

�<�b�^��

�d�h�g�l�j�h�e�y����

�w�d�a�Z�f�_�g��  27 

�I�h�^�]�h�l�h�\�d�Z���d���w�d�a�Z�f�_�g�m 1,0 26,7 

�D�h�g�l�Z�d�l�g�Z�y���Z�l�l�_�k�l�Z�p�b�y  0,3 



 
 

 
8. �K�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�_�� �i�h�� �j�Z�a�^�_�e�Z�f�� �k�h�^�_�j�`�Z�g�b�_�� �^�b�k�p�b�i�e�b�g�u�� 

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

 
�H�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �i�j�Z�d�l�b�d�Z�� �i�j�h�\�h�^�b�l�k�y�� �\�� �n�h�j�f�_��

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

�‹  �J�Z�a�^�_�e���^�b�k�p�b�i�e�b�g�u 
�E�_�d�p
�b�b 

�I�j�Z�d�l��
�a�Z�g�y�l�b

�y 

�K�Z�f�h�k
�l����

�j�Z�[�h�l�Z 

�<�k�_�]�h 

 �<�\�_�^�_�g�b�_ 0,5 �± - 0,5 

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

4 4 10 

 

18 

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

1 2 4 7 

1.2 �;�e�h�q�g�u�c�� �i�j�b�g�p�b�i�� �i�h�k�l�j�h�_�g�b�y��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �f�h�^�_�e�_�c�� �o�b�f�b�d�h-
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���i�j�h�p�_�k�k�h�\���� 

1 - 2 3 

1.3 �G�_�c�j�h�k�_�l�_�\�h�_���f�h�^�_�e�b�j�h�\�Z�g�b�_�� 2 2 4 8 

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

2 2 8 12 

2.1 �F�_�l�h�^���f�h�f�_�g�l�h�\�� 1 2 4 7 

2.2 �I�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�Z���f�Z�d�k�b�f�Z�e�v�g�h�]�h��
�i�j�Z�\�^�h�i�h�^�h�[�b�y 

1 0 4 5 

3. �F�h�^�m�e�v�� ������ �H�i�b�k�Z�g�b�_�� �k�l�j�m�d�l�m�j�u��
�i�h�l�h�d�h�\�� �\�� �Z�i�i�Z�j�Z�l�_�� �g�Z�� �h�k�g�h�\�_��
�f�h�^�_�e�v�g�u�o�� �i�j�_�^�k�l�Z�\�e�_�g�b�c��
�^�\�b�`�_�g�b�y���i�h�l�h�d�Z�� 

6 4 12 22 

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

2 0 4 6 

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

2 0 4 6 

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

2 4 4 10 

4. �F�h�^�m�e�v�� ������ �I�h�k�l�Z�g�h�\�d�Z�� �b�� �j�_�r�_�g�b�_��
�a�Z�^�Z�q���j�Z�k�q�_�l�Z���n�Z�a�h�\�u�o���j�Z�\�g�h�\�_�k�b�c���\��
�f�g�h�]�h�d�h�f�i�h�g�_�g�l�g�u�o���k�b�k�l�_�f�Z�o���� 

4 4 8 16 



 
 

4.1 �I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q���b���j�Z�k�q�_�l���j�Z�\�g�h�\�_�k�b�c��
�\�� �k�b�k�l�_�f�_�� �`�b�^�d�h�k�l�v���± �]�Z�a���� �`�b�^�d�h�k�l�v���± 
�i�Z�j�� 

2 2 4 8 

4.2 �I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q���b���j�Z�k�q�_�l���j�Z�\�g�h�\�_�k�b�c��
�\���k�b�k�l�_�f�_���`�b�^�d�h�k�l�v���± �`�b�^�d�h�k�l�v�� 

2 2 4 8 

5. �F�h�^�m�e�v�� ������ �J�Z�k�q�_�l�� �i�h�l�h�d�h�\�� �\��
�^�\�m�o�n�Z�a�g�u�o�� �f�g�h�]�h�d�h�f�i�h�g�_�g�l�g�u�o��
�k�b�k�l�_�f�Z�o�� �g�Z���h�k�g�h�\�_�� �f�h�^�_�e�v�g�u�o��
�i�j�_�^�k�l�Z�\�e�_�g�b�c���f�Z�k�k�h�i�_�j�_�g�h�k�Z�� 

2 2 4 8 

6. �F�h�^�m�e�v�� ������ �F�h�^�_�e�b�� �b�� �Z�e�]�h�j�b�l�f�u��
�j�Z�k�q�_�l�Z�� �l�b�i�h�\�u�o�� �i�j�h�p�_�k�k�h�\��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b.  

17 20 66 103 

6.1 �F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z��
�Z�[�k�h�j�[�p�b�b�� 

3 2 10 15 

6.2 �F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z��
�f�g�h�]�h�d�h�f�i�h�g�_�g�l�g�h�c���j�_�d�l�b�n�b�d�Z�p�b�b�� 

2 2 10 14 

6.3 �F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z��
�w�d�k�l�j�Z�d�p�b�b�� 

2 4 12 18 

6.4 �F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z��
�Z�^�k�h�j�[�p�b�b�� 

2 4 12 18 

6.5 �F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z��
�k�m�r�d�b���\���i�k�_�\�^�h�h�`�b�`�_�g�g�h�f���k�e�h�_�� 

3 4 10 17 

6.6 �F�h�^�_�e�b���b���Z�e�]�h�j�b�l�f�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�Z��
�f�Z�k�k�h�\�h�c�� �d�j�b�k�l�Z�e�e�b�a�Z�p�b�b�� �b�a��
�j�Z�k�l�\�h�j�h�\�� 

3 2 6 11 

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

2 2 6 10 

 �A�Z�d�e�x�q�_�g�b�_ 0,5 �± �± 0,5 

 �B�l�h�]�h�� 36 36 108 180 
 

�M�q�_�[�g�h�c�� �i�j�h�]�j�Z�f�f�h�c���^�b�k�p�b�i�e�b�g�u���©�O�b�f�b�q�_�k�d�Z�y�� �l�_�o�g�h�e�h�]�b�y�ª��
�i�j�_�^�m�k�f�h�l�j�_�g�Z�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z���h�[�m�q�Z�x�s�b�o�k�y �\�� �h�[�t�_�f�_��108 �q�Z�k�h�\����
�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z�� �i�j�h�\�h�^�b�l�k�y�� �k�� �p�_�e�v�x�� �m�]�e�m�[�e�_�g�b�y�� �a�g�Z�g�b�c�� �i�h�� �^�b�k�p�b�i�e�b�g�_ 
�b���i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l���� 

�± �h�a�g�Z�d�h�f�e�_�g�b�_�� �b�� �i�j�h�j�Z�[�h�l�d�m�� �j�_�d�h�f�_�g�^�h�\�Z�g�g�h�c�� �e�b�l�_�j�Z�l�m�j�u���� �j�Z�[�h�l�m�� �k��
�w�e�_�d�l�j�h�g�g�h-�[�b�[�e�b�h�l�_�q�g�u�f�b�� �k�b�k�l�_�f�Z�f�b���� �\�d�e�x�q�Z�y�� �i�_�j�_�\�h�^�u�� �i�m�[�e�b�d�Z�p�b�c�� �b�a��
�g�Z�m�q�g�u�o�� �`�m�j�g�Z�e�h�\���� �p�b�l�b�j�m�_�f�u�o�� �\�� �[�Z�a�Z�o�� �6�F�R�S�X�V���� �:�H�E�� �R�I�� �6�F�L�H�Q�F�H���� �&�K�H�P�L�F�D�O��
�$�E�V�W�U�D�F�W�V�����J�B�G�P�� 

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

�d�m�j�k�Z���� 
�± �i�h�^�]�h�l�h�\�d�m���d���k�^�Z�q�_���w�d�a�Z�f�_�g�Z���b���i�j�Z�d�l�b�q�_�k�d�b�o���a�Z�g�y�l�b�c���i�h���d�m�j�k�m�� 



 
 

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

 
9. �L�_�d�m�s�b�c���d�h�g�l�j�h�e�v���b���i�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y 
 
�L�_�d�m�s�b�c���d�h�g�l�j�h�e�v���i�h���^�b�k�p�b�i�e�b�g�_���©�O�b�f�b�q�_�k�d�Z�y���l�_�o�g�h�e�h�]�b�y�ª���i�j�h�\�h�^�b�l�k�y���\��

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

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

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

 
�������� �N�h�g�^�� �h�p�_�g�h�q�g�u�o�� �k�j�_�^�k�l�\�� ���N�H�K���� �^�e�y�� �h�p�_�g�b�\�Z�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\��

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

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

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

 
�G�Z�b�f�_�g�h�\�Z�g�b�_��
�h�p�_�g�h�q�g�h�]�h��
�k�j�_�^�k�l�\�Z 

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



 
 
 

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

�J�Z�a�^�_�e ������ �B�g�n�h�j�f�Z�p�b�h�g�g�h-�[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c�� �i�h�b�k�d���� �;�b�[�e�b�h�l�_�q�g�u�_��
�k�b�k�l�_�f�u���b���[�Z�a�u���^�Z�g�g�u�o�� 

�B�g�n�h�j�f�Z�p�b�h�g�g�Z�y �d�m�e�v�l�m�j�Z���� �i�h�g�y�l�b�_�� �b�� �d�h�f�i�h�g�_�g�l�u���� �J�h�e�v�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c��
�d�m�e�v�l�m�j�u�� �\�� �k�h�\�j�_�f�_�g�g�h�f�� �h�[�s�_�k�l�\�_���� �B�g�n�h�j�f�Z�p�b�h�g�g�h-�[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c�� �i�h�b�k�d����
�J�_�n�_�j�Z�l�b�\�g�u�_�� �b�� �[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�_�� �[�Z�a�u�� �^�Z�g�g�u�o���� �P�b�l�Z�l�g�u�_�� �[�Z�a�u�� �^�Z�g�g�u�o����
�J�h�k�k�b�c�k�d�b�c�� �b�g�^�_�d�k�� �g�Z�m�q�g�h�]�h�� �p�b�l�b�j�h�\�Z�g�b�y�� ���J�B�G�P������ �f�_�`�^�m�g�Z�j�h�^�g�u�_�� �k�b�k�l�_�f�u��
�p�b�l�b�j�h�\�Z�g�b�y�� �:�H�E�� �R�I�� �6�F�L�H�Q�F�H�� �b�� �6�F�R�S�X�V���� �H�p�_�g�d�Z�� �j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�b�� �g�Z�m�q�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���g�Z�m�d�h�f�_�l�j�b�q�_�k�d�b�o���i�h�d�Z�a�Z�l�_�e�_�c�� 

�B�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �j�_�k�m�j�k�u�� �J�h�k�k�b�b���� �=�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y�� �k�b�k�l�_�f�Z�� �g�Z�m�q�g�h-
�l�_�o�g�b�q�_�k�d�h�c�� �b�g�n�h�j�f�Z�p�b�b�� �b�� �[�b�[�e�b�h�l�_�q�g�Z�y�� �k�b�k�l�_�f�Z�� �J�h�k�k�b�b���� �n�_�^�_�j�Z�e�v�g�u�_�� �h�j�]�Z�g�u��
�g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c�� �b�g�n�h�j�f�Z�p�b�b���� �p�_�g�l�j�Z�e�v�g�u�_�� �h�l�j�Z�k�e�_�\�u�_�� �h�j�]�Z�g�u�� �b�g�n�h�j�f�Z�p�b�b����
�l�_�j�j�b�l�h�j�b�Z�e�v�g�u�_�� �h�j�]�Z�g�u�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c�� �b�g�n�h�j�f�Z�p�b�b���� �;�b�[�e�b�h�l�_�q�g�Z�y��
�k�b�k�l�_�f�Z�� �J�h�k�k�b�b���� �n�_�^�_�j�Z�e�v�g�u�_�� �[�b�[�e�b�h�l�_�d�b�� �J�h�k�k�b�b���� �[�b�[�e�b�h�l�_�d�b�� �J�h�k�k�b�c�k�d�h�c��
�Z�d�Z�^�_�f�b�b�� �g�Z�m�d���� �[�b�[�e�b�h�l�_�d�b�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �m�q�j�_�`�^�_�g�b�c���� �B�g�n�h�j�f�Z�p�b�h�g�g�h-
�[�b�[�e�b�h�l�_�q�g�u�c�� �p�_�g�l�j�� �J�O�L�M�� �b�f���� �>���� �B���� �F�_�g�^�_�e�_�_�\�Z���� �K�h�l�j�m�^�g�b�q�_�k�l�\�h�� �[�b�[�e�b�h�l�_�d�� �\��
�b�k�i�h�e�v�a�h�\�Z�g�b�b���b�g�n�h�j�f�Z�p�b�h�g�g�u�o���j�_�k�m�j�k�h�\�� 

�H�[�j�Z�[�h�l�d�Z�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-�[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �i�h�b�k�d�Z����
�K�h�k�l�Z�\�e�_�g�b�_���k�i�b�k�d�Z���e�b�l�_�j�Z�l�m�j�u���� �P�b�l�b�j�h�\�Z�g�b�_���b���h�n�h�j�f�e�_�g�b�_���[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�o��
�k�k�u�e�h�d�����:�g�g�h�l�Z�p�b�y�����J�_�n�_�j�Z�l�����H�[�a�h�j���e�b�l�_�j�Z�l�m�j�u�� 

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

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

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

 
�����H�[�t�_�f���^�b�k�p�b�i�e�b�g�u 
 



 
 
 

 
�<�b�^�u���m�q�_�[�g�h�c���j�Z�[�h�l�u 

�<���a�Z�q�_�l�g�u�o��
�_�^�b�g�b�p�Z�o 

�<���Z�d�Z�^�_�f�� 
�q�Z�k�Z�o 

�<��
�Z�k�l�j�� 
�q�Z�k�Z�o 

�H�[�s�Z�y���l�j�m�^�h�_�f�d�h�k�l�v���^�b�k�p�b�i�e�b�g�u 6 216 162 

�:�m�^�b�l�h�j�g�u�_���a�Z�g�y�l�b�y�����d�h�g�l�Z�d�l�g�Z�y���j�Z�[�h�l�Z���� 3 108 81 
�E�_�d�p�b�b 3 108 81 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�� 2,25 81 60,75 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���b�a�m�q�_�g�b�_���j�Z�a�^�_�e�h�\���^�b�k�p�b�i�e�b�g�u 1,25 45 33,75 
�D�h�g�l�Z�d�l�g�Z�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z 0,75 27 20,25 
�I�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y�����a�Z�q�_�l 0,75 27 20,25 

 

�<�b�^���m�q�_�[�g�h�c 
�j�Z�[�h�l�u 

�K�_�f�_�k�l�j���h�[�m�q�_�g�b�y 
6 7 8 

�H�[�t�_�f 
�a���_�� �Z�d�� 

�q�Z�k�u 
�a���_�� �Z�d�� 

�q�Z�k�u 
�a���_�� �Z�d�� 

�q�Z�k�u 

�H�[�s�Z�y�� �l�j�m�^�h�_�f�d�h�k�l�v��
�^�b�k�p�b�i�e�b�g�u�� 
 

2 72 2 72 2 72 

�:�m�^�b�l�h�j�g�u�_�� �a�Z�g�y�l�b�y��
���d�h�g�l�Z�d�l�g�Z�y���j�Z�[�h�l�Z���� 

1 36 1 36 1 36 

�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�� 0,75 27 0,75 27 0,75 27 
�D�h�g�l�Z�d�l�g�Z�y�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y��
�j�Z�[�h�l�Z 0,25 9 0,25 9 0,25 9 

�I�j�h�f�_�`�m�l�h�q�g�Z�y�� �Z�l�l�_�k�l�Z�p�b�y����
�a�Z�q�_�l�� 0,25 9 0,25 9 0,25 9 

 
8.  �K�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�_���i�h���j�Z�a�^�_�e�Z�f �b���l�_�f�Z�f �k�h�^�_�j�`�Z�g�b�_���^�b�k�p�b�i�e�b�g�u�� 

�k�� �m�d�Z�a�Z�g�b�_�f�� �h�l�\�_�^�_�g�g�h�]�h�� �g�Z�� �g�b�o�� �d�h�e�b�q�_�k�l�\�Z���Z�d�Z�^�_�f�b�q�_�k�d�b�o �q�Z�k�h�\, �\�b�^�u��
�m�q�_�[�g�u�o���a�Z�g�y�l�b�c������ 
 

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

 



 
 
 

�‹��  
�G�Z�b�f�_�g�h�\�Z�g�b�_ 

�j�Z�a�^�_�e�Z���^�b�k�p�b�i�e�b�g�u 

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

�Z�d�Z�^�_�f�� �q�Z�k�u 
�N�h�j�f�Z��

�l�_�d�m�s�_�]�h��
�d�h�g�l�j�h�e�y��

�m�k�i�_�\�Z�_�f�h�k�l�b���b��
�i�j�h�f�_�`�m�l�h�q�g�h�c��

�Z�l�l�_�k�l�Z�p�b�b 
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1 

�J�Z�a�^�_�e 1 
�I�Z�l�_�g�l�g�h-
�b�g�n�h�j�f�Z�p�b�h�g�g�u�_��
�b�k�k�e�_�^�h�\�Z�g�b�y�� 

58 36 

- - 

21  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.1 

�B�g�l�_�e�e�_�d�l�m�Z�e�v�g�Z�y��
�k�h�[�k�l�\�_�g�g�h�k�l�v�����?�_���\�b�^�u����
�:�\�l�h�j�k�d�h�_���i�j�Z�\�h�� 

14 8 - - 6 

1.2 

�I�Z�l�_�g�l�h�k�i�h�k�h�[�g�h�k�l�v����
�H�o�j�Z�g�h�k�i�h�k�h�[�g�h�k�l�v����
�H�[�t�_�d�l�u��
�i�Z�l�_�g�l�h�k�i�h�k�h�[�g�h�k�l�b����
�B�a�h�[�j�_�l�_�g�b�_�� 

15 10 - - 5 

1.3 

�I�j�Z�\�h�h�[�e�Z�^�Z�l�_�e�b���� �b�o�� �i�j�Z�\�Z��
�b�� �h�[�y�a�Z�g�g�h�k�l�b����
�E�b�p�_�g�a�b�h�g�g�u�_���^�h�]�h�\�h�j�u 

15 10 - - 5 

1.4 �I�Z�l�_�g�l�g�u�c���i�h�b�k�d�� 13 8 - - 5 

2 
�J�Z�a�^�_�e 2 
�I�j�h�p�_�^�m�j�Z���i�h�^�]�h�l�h�\�d�b���b��
�a�Z�s�b�l�u���^�b�k�k�_�j�l�Z�p�b�b 

44 24 
- - 

20 

2.1 

�>�b�k�k�_�j�l�Z�p�b�y���� �d�Z�d�� �g�Z�m�q�g�u�c��
�l�j�m�^�� �k�h�b�k�d�Z�l�_�e�y�� �m�q�_�g�h�c��
�k�l�_�i�_�g�b�� �d�Z�g�^�b�^�Z�l�Z�� �g�Z�m�d����
�H�k�g�h�\�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �b��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��
�^�b�k�k�_�j�l�Z�p�b�b 

22 12 - - 10 



 
 
 

2.2 

�A�Z�s�b�l�Z�� �^�b�k�k�_�j�l�Z�p�b�b����
�>�h�d�m�f�_�g�l�Z�e�v�g�h�_��
�h�n�h�j�f�e�_�g�b�_�� �a�Z�s�b�l�u����
�i�h�j�y�^�h�d�� �i�j�_�^�k�l�Z�\�e�_�g�b�y��
�f�Z�l�_�j�b�Z�e�h�\�� �h�� �a�Z�s�b�l�_��
�^�b�k�k�_�j�l�Z�p�b�b�� �\��
�F�b�g�h�[�j�g�Z�m�d�b���J�h�k�k�b�b�� 

22 12 - - 10 

 
 
 
 

�K�h�[�_�k�_�^�h�\�Z�g�b�_, 
�i�j�_�^�k�l�Z�\�e�_�g�b�_��
�j�_�n�_�j�Z�l�Z���i�h��

�l�_�f�Z�l�b�d�_���d�m�j�k�Z 

3 

�J�Z�a�^�_�e 3 
�B�g�n�h�j�f�Z�p�b�h�g�g�h-
�[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c��
�i�h�b�k�d���� �;�b�[�e�b�h�l�_�q�g�u�_��
�k�b�k�l�_�f�u���b���[�Z�a�u���^�Z�g�g�u�o�� 

44 24 - - 20 

3.1 

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

22 12 - - 10 

3.2 

�P�b�l�Z�l�g�u�_�� �[�Z�a�u�� �^�Z�g�g�u�o����
�J�h�k�k�b�c�k�d�b�c�� �b�g�^�_�d�k��
�g�Z�m�q�g�h�]�h�� �p�b�l�b�j�h�\�Z�g�b�y��
���J�B�G�P������ �f�_�`�^�m�g�Z�j�h�^�g�u�_��
�k�b�k�l�_�f�u�� �p�b�l�b�j�h�\�Z�g�b�y�� �:�H�E��
�R�I���6�F�L�H�Q�F�H���b���6�F�R�S�X�V�����H�p�_�g�d�Z��
�j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�b�� �g�Z�m�q�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� �k��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�g�Z�m�d�h�f�_�l�j�b�q�_�k�d�b�o��
�i�h�d�Z�a�Z�l�_�e�_�c�� 

22 12 - - 10 

4. 

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

44 24 - - 20 



 
 
 

4.1 

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

22 12 - - 10 

4.2 
�=�j�Z�g�l�h�\�Z�y�� �i�h�^�^�_�j�`�d�Z��
�f�h�e�h�^�u�o���m�q�_�g�u�o 

22 12 - - 10 

5 �I�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y 27 - - - - 

�A�Z�q�_�l�����\ �h�q�g�h�f���b��
���b�e�b����

�^�b�k�l�Z�g�p�b�h�g�g�h�f��
�n�h�j�f�Z�l�_�����i�m�l�_�f��

�i�h�^�]�h�l�h�\�d�b 
�i�b�k�v�f�_�g�g�h�]�h��

�h�l�\�_�l�Z���� 

�B�L�H�=�H�� 216 108 - - 81  

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

�i�j�_�^�m�k�f�h�l�j�_�g�Z�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z�� �Z�k�i�b�j�Z�g�l�h�\�� �\�� �h�[�t�_�f�_��81 �Z�d�Z�^�_�f�b�q�_�k�d�h�]�h 
�q�Z�k�Z. �K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z�� �i�j�h�\�h�^�b�l�k�y�� �k�� �p�_�e�v�x�� �m�]�e�m�[�e�_�g�b�y�� �a�g�Z�g�b�c�� �i�h 
�^�b�k�p�b�i�e�b�g�_���b���i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l���� 

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

�i�h�^�]�h�l�h�\�d�m�� �j�_�n�_�j�Z�l�Z�� �i�h�� �l�_�f�Z�l�b�d�_�� �d�m�j�k�Z���� �h�a�g�Z�d�h�f�e�_�g�b�_�� �k�� �e�b�l�_�j�Z�l�m�j�h�c�� �\��
�w�e�_�d�l�j�h�g�g�h-�[�b�[�e�b�h�l�_�q�g�u�o�� �k�b�k�l�_�f�Z�o���� �\�d�e�x�q�Z�y�� �i�_�j�_�\�h�^�u�� �i�m�[�e�b�d�Z�p�b�c�� �b�a�� �g�Z�m�q�g�u�o��
�`�m�j�g�Z�e�h�\�����p�b�l�b�j�m�_�f�u�o���\���[�Z�a�Z�o���6�F�R�S�X�V�����:�H�E���R�I���6�F�L�H�Q�F�H�����&�K�H�P�L�F�D�O���$�E�V�W�U�D�F�W�V�����J�B�G�P�� 

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

�i�h�^�]�h�l�h�\�d�m���d���k�^�Z�q�_���a�Z�q�_�l�Z���i�h���^�b�k�p�b�i�e�b�g�_�� 
 
9. �L�_�d�m�s�b�c���d�h�g�l�j�h�e�v���b���i�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y�� 
�L�_�d�m�s�b�c�� �d�h�g�l�j�h�e�v�� �i�h�� �^�b�k�p�b�i�e�b�g�_�� �©�G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �k�_�f�b�g�Z�j�ª��

�i�j�h�\�h�^�b�l�k�y���\���n�h�j�f�_���k�h�[�_�k�_�^�h�\�Z�g�b�y���b���i�j�_�^�k�l�Z�\�e�_�g�b�y���j�_�n�_�j�Z�l�Z���i�h���l�_�f�Z�l�b�d�_���d�m�j�k�Z�� 
�I�j�h�f�_�`�m�l�h�q�g�Z�y�� �Z�l�l�_�k�l�Z�p�b�y�� �i�h�� �^�b�k�p�b�i�e�b�g�_�� �©�G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c��

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



 
 
 

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

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

 
�L�j�_�[�h�\�Z�g�b�y�� �d�� �k�l�j�m�d�l�m�j�_�� �b�� �k�h�^�_�j�`�Z�g�b�x�� �n�h�g�^�Z�� �h�p�_�g�h�q�g�u�o�� �k�j�_�^�k�l�\ 

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

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

 

�G�Z�b�f�_�g�h�\�Z�g�b�_��
�h�p�_�g�h�q�g�h�]�h��

�k�j�_�^�k�l�\�Z 

�D�j�Z�l�d�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���h�p�_�g�h�q�g�h�]�h��
�k�j�_�^�k�l�\�Z 

�I�j�_�^�k�l�Z�\�e�_�g�b�_ 
�h�p�_�g�h�q�g�h�]�h��
�k�j�_�^�k�l�\�Z���\��

�n�h�g�^�_ 
�H�p�_�g�h�q�g�u�_���k�j�_�^�k�l�\�Z���l�_�d�m�s�_�]�h���d�h�g�l�j�h�e�y 

�K�h�[�_�k�_�^�h�\�Z�g�b�_�� 

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

�<�h�i�j�h�k�u���\��
�k�\�h�[�h�^�g�h�c��
�n�h�j�f�_���i�h����
�j�Z�a�^�_�e�Z�f 

�^�b�k�p�b�i�e�b�g�u 

�J�_�n�_�j�Z�l 

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

�I�_�j�_�q�_�g�v���l�_�f��
�j�_�n�_�j�Z�l�h�\ 

 

�H�p�_�g�h�q�g�u�_���k�j�_�^�k�l�\�Z���i�j�h�f�_�`�m�l�h�q�g�h�c���Z�l�l�_�k�l�Z�p�b�b 



 
 
 

�A�Z�q�_�l�� 

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

�I�_�j�_�q�_�g�v��
�\�h�i�j�h�k�h�\���^�e�y��

�a�Z�q�_�l�Z 

 
11.  �R�d�Z�e�Z���h�p�_�g�b�\�Z�g�b�y�� 

 
�I�e�Z�g�b�j�m�_�f�u
�_���j�_�a�m�e�v�l�Z�l�u��

�h�[�m�q�_�g�b�y 

�D�j�b�l�_�j�b�b���h�p�_�g�b�\�Z�g�b�y���j�_�a�m�e�v�l�Z�l�h�\���h�[�m�q�_�g�b�y 
2 3 4 5 

�A�G�:�L�V�� 
�k�h�\�j�_�f�_�g�g�u�_��
�g�Z�m�q�g�u�_��
�^�h�k�l�b�`�_�g�b�y���b��
�i�_�j�k�i�_�d�l�b�\�g�u
�_���g�Z�i�j�Z�\�e�_�g�b�y��
�j�Z�[�h�l���\��
�h�[�e�Z�k�l�b��
�i�j�h�p�_�k�k�h�\���b��
�Z�i�i�Z�j�Z�l�h�\��
�o�b�f�b�q�_�k�d�b�o��
�l�_�o�g�h�e�h�]�b�c 
�M�D-1�����A-3 

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

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

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

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

�A�G�:�L�V�� 
�k�h�\�j�_�f�_�g�g�u�_��
�f�_�l�h�^�u���b��
�l�_�o�g�h�e�h�]�b�b��
�\�u�i�h�e�g�_�g�b�y��

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

�<���p�_�e�h�f��
�m�k�i�_�r�g�u�_����
�g�h���g�_��
�k�b�k�l�_�f�Z�l�b�q�_�k
�d�b�_���a�g�Z�g�b�y���h��

�<��
�p�_�e�h�f �m�k�i�_�r
�g�h�_�����g�h��
�k�h�^�_�j�`�Z�s�_�_��
�h�l�^�_�e�v�g�u�_��

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



 
 
 

�b�g�n�h�j�f�Z�p�b�h�g
�g�h�]�h���i�h�b�k�d�Z���b��
�i�j�Z�\�h�\�h�c��
�a�Z�s�b�l�u��
�j�_�a�m�e�v�l�Z�l�h�\��
�b�g�l�_�e�e�_�d�l�m�Z�e
�v�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� 
�M�D-�������A-2 

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

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

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

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

�A�G�:�L�V�� 
�k�h�\�j�_�f�_�g�g�u�_��
�f�_�l�h�^�u���b��
�l�_�o�g�h�e�h�]�b�b��
�g�Z�m�q�g�h�c��
�d�h�f�f�m�g�b�d�Z�p�b
�b���g�Z���j�m�k�k�d�h�f��
�b��
�b�g�h�k�l�j�Z�g�g�h�f��
�y�a�u�d�Z�o 
�M�D-�������A-4 

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

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

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

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

�A�G�:�L�V�� 
�h�k�g�h�\�u��
�h�o�j�Z�g�u���l�j�m�^�Z����
�l�_�o�g�b�d�b��
�[�_�a�h�i�Z�k�g�h�k�l�b����
�i�j�h�l�b�\�h�i�h�`�Z�j

�H�l�k�m�l�k�l�\�b�_��
�a�g�Z�g�b�c��
�h�k�g�h�\��
�h�o�j�Z�g�u��
�l�j�m�^�Z����
�l�_�o�g�b�d�b��

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

�<��
�p�_�e�h�f �m�k�i�_�r
�g�h�_�����g�h��
�k�h�^�_�j�`�Z�s�_�_��
�h�l�^�_�e�v�g�u�_��
�i�j�h�[�_�e�u��

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



 
 
 

�g�h�c��
�[�_�a�h�i�Z�k�g�h�k�l�b��
�g�Z��
�i�j�_�^�i�j�b�y�l�b�y�o��
�o�b�f�b�q�_�k�d�h�c��
�i�j�h�f�u�r�e�_�g�g�h
�k�l�b 
�M�D-�������A-2 

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

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

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

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

�A�G�:�L�V�� 
�i�j�b�g�p�b�i�u��
�k�h�a�^�Z�g�b�y��
�l�_�o�g�h�e�h�]�b�b����
�l�_�o�g�h�e�h�]�b�q�_�k
�d�b�_��
�i�Z�j�Z�f�_�l�j�u���b��
�\�b�^�u��
�k�h�\�j�_�f�_�g�g�h�]�h��
�h�[�h�j�m�^�h�\�Z�g�b�y��
�^�e�y��
�h�k�m�s�_�k�l�\�e�_�g�b
�y��
�l�_�o�g�h�e�h�]�b�q�_�k
�d�h�]�h���i�j�h�p�_�k�k�Z 
�I�D-�������A-2 

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

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

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

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



 
 
 

�M�F�?�L�V�� 
�n�h�j�f�m�e�b�j�h�\�Z�l
�v���p�_�e�b���b��
�a�Z�^�Z�q�b��
�g�Z�m�q�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c��
�g�Z���h�k�g�h�\�_��
�j�_�a�m�e�v�l�Z�l�h�\��
�i�h�b�k�d�Z����
�h�[�j�Z�[�h�l�d�b���b��
�Z�g�Z�e�b�a�Z��
�g�Z�m�q�g�h-
�l�_�o�g�b�q�_�k�d�h�c��
�b�g�n�h�j�f�Z�p�b�b���\��
�h�[�e�Z�k�l�b��
�i�j�h�p�_�k�k�h�\���b��
�Z�i�i�Z�j�Z�l�h�\��
�o�b�f�b�q�_�k�d�b�o��
�l�_�o�g�h�e�h�]�b�c 
�M�D-�������M-3 

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

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

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

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

�M�F�?�L�V�� 
�h�[�j�Z�[�Z�l�u�\�Z�l�v����
�Z�g�Z�e�b�a�b�j�h�\�Z�l�v
, 
�b�g�l�_�j�i�j�_�l�b�j�h
�\�Z�l�v���b��
�h�[�h�[�s�Z�l�v��
�j�_�a�m�e�v�l�Z�l�u��
�g�Z�m�q�g�h�]�h��
�b�k�k�e�_�^�h�\�Z�g�b�y��
�M�D-�������M-2 

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

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

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

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



 
 
 

�g�Z�m�q�g�h�]�h��
�b�k�k�e�_�^�h�\�Z�g�b
�y 

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

�M�F�?�L�V�� 
�i�j�_�^�k�l�Z�\�e�y�l�v��
�j�_�a�m�e�v�l�Z�l�u��
�g�Z�m�q�g�h�]�h��
�b�k�k�e�_�^�h�\�Z�g�b�y��
�\���\�b�^�_��
�h�l�q�_�l�h�\����
�j�_�n�_�j�Z�l�h�\����
�g�Z�m�q�g�u�o��
�i�m�[�e�b�d�Z�p�b�c���b��
�^�h�d�e�Z�^�h�\����
�a�Z�y�\�h�d���g�Z��
�i�h�e�m�q�_�g�b�_��
�]�j�Z�g�l�h�\�h�c��
�i�h�^�^�_�j�`�d�b��
�g�Z�m�q�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c��
�M�D-4�����M-3 

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

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

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

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

�M�F�?�L�V�� 
�d�j�b�l�b�q�_�k�d�b��
�b�a�m�q�Z�l�v��
�g�Z�m�q�g�u�_��
�b�k�k�e�_�^�h�\�Z�g�b�y����
�^�_�e�Z�l�v��
�\�u�\�h�^�u���b��
�i�e�Z�g�b�j�h�\�Z�l�v��
�j�_�r�_�g�b�_��

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

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

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

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



 
 
 

�a�Z�^�Z�q���i�h��
�i�j�h�n�b�e�x��
�\�u�i�h�e�g�y�_�f�h�c��
�j�Z�[�h�l�u�����\���l�h�f��
�q�b�k�e�_���k��
�i�j�b�f�_�g�_�g�b�_�f��
�k�h�\�j�_�f�_�g�g�u�o��
�l�_�o�g�h�e�h�]�b�c  
�M�D-6�����M-2 

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

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

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

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

�M�F�?�L�V�� 
�h�[�h�k�g�h�\�u�\�Z�l�v��
�g�_�h�[�o�h�^�b�f�h�k�l
�v����
�Z�d�l�m�Z�e�v�g�h�k�l�v��
�i�h�k�l�Z�\�e�_�g�g�h�c��
�b�k�k�e�_�^�h�\�Z�l�_�e�v
�k�d�h�c���a�Z�^�Z�q�b���b��
�j�_�r�Z�l�v���_�z���k��
�i�h�f�h�s�v�x��
�k�h�\�j�_�f�_�g�g�u�o��
�l�_�o�g�h�e�h�]�b�c���b��
�^�h�k�l�b�`�_�g�b�c�� 
�I�D-�������M-2 

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

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

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

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

�G�:�<�U�D �B��
���B�E�B�����H�I�U�L��

�H�l�k�m�l�k�l�\�b�_��
�g�Z�\�u�d�h�\��

�<���p�_�e�h�f��
�m�k�i�_�r�g�u�_����

�<��
�p�_�e�h�f �m�k�i�_�r

�M�k�i�_�r�g�u�_���b��
�k�b�k�l�_�f�Z�l�b�q�_�k�d



 
 
 

�>�?�Y�L�?�E�V�G�H
�K�L�B�����i�h�b�k�d�Z����
�h�[�j�Z�[�h�l�d�b����
�Z�g�Z�e�b�a�Z���b��
�k�b�k�l�_�f�Z�l�b�a�Z�p
�b�b���g�Z�m�q�g�h-
�l�_�o�g�b�q�_�k�d�h�c��
�b�g�n�h�j�f�Z�p�b�b��
�i�h���l�_�f�_��
�b�k�k�e�_�^�h�\�Z�g�b�y
�M�D-�������G-3 

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

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

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

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

�G�:�<�U�D���B��
���B�E�B�����H�I�U�L��
�>�?�Y�L�?�E�V�G�H
�K�L�B����
�h�i�j�_�^�_�e�_�g�b�y��
�h�k�g�h�\�g�u�o��
�i�Z�j�Z�f�_�l�j�h�\��
�h�[�h�j�m�^�h�\�Z�g�b�y
, 
�b�k�i�h�e�v�a�m�_�f�h�]
�h���^�e�y��
�i�j�h�\�_�^�_�g�b�y��
�i�j�h�p�_�k�k�h�\��
�\�u�i�Z�j�b�\�Z�g�b�y 
�M�D-�������G-2 

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

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

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

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

�G�:�<�U�D���B��
���B�E�B�����H�I�U�L��
�>�?�Y�L�?�E�V�G�H
�K�L�B�� 
�i�j�_�^�k�l�Z�\�e�_�g�b
�y���j�_�a�m�e�v�l�Z�l�h�\��

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

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

�<��
�p�_�e�h�f �m�k�i�_�r
�g�u�_�����g�h��
�k�h�^�_�j�`�Z�s�b�_��
�h�l�^�_�e�v�g�u�_��
�i�j�h�[�_�e�u��

�M�k�i�_�r�g�u�_���b��
�k�b�k�l�_�f�Z�l�b�q�_�k�d
�b�_���g�Z�\�u�d�b��
�\�e�Z�^�_�g�b�y��
�i�j�b�_�f�Z�f�b���b��
�g�Z�\�u�d�Z�f�b��



 
 
 

�g�Z�m�q�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b��
�\���n�h�j�f�_��
�i�m�[�e�b�d�Z�p�b�c���b��
�^�h�d�e�Z�^�h�\���g�Z��
�g�Z�m�q�g�u�o��
�n�h�j�m�f�Z�o��
�j�Z�a�e�b�q�g�h�]�h��
�m�j�h�\�g�y����
�a�Z�y�\�h�d���g�Z��
�i�h�e�m�q�_�g�b�_��
�]�j�Z�g�l�h�\�h�c��
�i�h�^�^�_�j�`�d�b��
�g�Z�m�q�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c
�M�D-4�����G-3 

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

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

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

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

�G�:�<�U�D���B��
���B�E�B�����H�I�U�L��
�>�?�Y�L�?�E�V�G�H
�K�L�B����
�b�g�^�b�\�b�^�m�Z�e�v�g
�h�c���j�Z�[�h�l�u�����Z��
�l�Z�d�`�_���j�Z�[�h�l�u��
�\���k�h�k�l�Z�\�_��
�b�k�k�e�_�^�h�\�Z�l�_�e�v
�k�d�b�o��
�d�h�e�e�_�d�l�b�\�h�\��
�i�h���j�_�r�_�g�b�x��
�g�Z�m�q�g�u�o���b��
�g�Z�m�q�g�h-
�h�[�j�Z�a�h�\�Z�l�_�e�v�g
�u�o���a�Z�^�Z�q 
�M�D-6�����G-2 

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

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

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

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



 
 
 

�h�[�j�Z�a�h�\�Z�l�_�e�v
�g�u�o���a�Z�^�Z�q 

�G�:�<�U�D���B��
���B�E�B�����H�I�U�L��
�>�?�Y�L�?�E�V�G�H
�K�L�B�� 
�i�h�^�[�h�j�Z��
�h�k�g�h�\�g�h�]�h���b��
�\�k�i�h�f�h�]�Z�l�_�e�v
�g�h�]�h��
�h�[�h�j�m�^�h�\�Z�g�b�y��
�^�e�y��
�i�j�h�\�_�^�_�g�b�y����
�Z�^�k�h�j�[�p�b�h�g�g
�u�o���b��
�w�d�k�l�j�Z�d�p�b�h�g�g
�u�o���i�j�h�p�_�k�k�h�\ 
�I�D-�������G-2 

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

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

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

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

 
12. �L�b�i�h�\�u�_�� �d�h�g�l�j�h�e�v�g�u�_�� �a�Z�^�Z�g�b�y�� �b�e�b�� �b�g�u�_�� �f�Z�l�_�j�b�Z�e�u�� �^�e�y��

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

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

�b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�� �=�H�K�L�� ������������-������ �i�h�� �l�_�f�Z�l�b�d�_�� �d�Z�g�^�b�^�Z�l�k�d�h�c�� �^�b�k�k�_�j�l�Z�p�b�b�� �k��
�i�j�b�\�e�_�q�_�g�b�_�f���h�l�_�q�_�k�l�\�_�g�g�u�o���b�k�l�h�q�g�b�d�h�\�� 

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

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

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



 
 
 

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

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

7. �K�h�k�l�Z�\�e�_�g�b�_���Z�g�Z�e�b�l�b�q�_�k�d�h�]�h���h�l�q�_�l�Z���d���i�Z�l�_�g�l�g�u�f���b�k�k�e�_�^�h�\�Z�g�b�y�f���i�h���=�H�K�L��
15.011-������ �i�h���l�_�f�Z�l�b�d�_���d�Z�g�^�b�^�Z�l�k�d�h�c���^�b�k�k�_�j�l�Z�p�b�b���k���i�j�b�\�e�_�q�_�g�b�_�f���h�l�_�q�_�k�l�\�_�g�g�u�o��
�j�_�n�_�j�Z�l�b�\�g�u�o���[�Z�a���^�Z�g�g�u�o�� 

8. �K�h�k�l�Z�\�e�_�g�b�_���Z�g�Z�e�b�l�b�q�_�k�d�h�]�h���h�l�q�_�l�Z���d���i�Z�l�_�g�l�g�u�f���b�k�k�e�_�^�h�\�Z�g�b�y�f���i�h���=�H�K�L��
15.011-������ �i�h�� �l�_�f�Z�l�b�d�_�� �d�Z�g�^�b�^�Z�l�k�d�h�c�� �^�b�k�k�_�j�l�Z�p�b�b�� �k�� �i�j�b�\�e�_�q�_�g�b�_�f��
�f�_�`�^�m�g�Z�j�h�^�g�u�o���[�Z�a���p�b�l�b�j�h�\�Z�g�b�y�� 

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

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

 
 

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

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

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

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

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

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

�i�_�q�Z�l�g�u�f�� �k�i�h�k�h�[�h�f�� �g�Z�� �h�^�g�h�c�� �k�l�h�j�h�g�_�� �e�b�k�l�Z�� �[�_�e�h�c���[�m�f�Z�]�b�� �n�h�j�f�Z�l�Z�� �:���� �q�_�j�_�a��
�i�h�e�l�h�j�Z�� �b�g�l�_�j�\�Z�e�Z�� �r�j�b�n�l�h�f�� �7�L�P�H�V�� �1�H�Z�� �5�R�P�D�Q�� ���&�\�U���� �j�Z�a�f�_�j�h�f�� ������ �S�W���� ���\�� �j�y�^�_��
�k�e�m�q�Z�_�\�� �^�h�i�m�k�d�Z�_�l�k�y�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �d�_�]�e�v�� �������� �g�h�� �g�_�� �f�_�g�_�_������ �P�\�_�l�� �r�j�b�n�l�Z�� �^�h�e�`�_�g��
�[�u�l�v�� �q�_�j�g�u�f���� �L�_�d�k�l�� �h�l�q�_�l�Z�� �k�e�_�^�m�_�l�� �i�_�q�Z�l�Z�l�v���� �k�h�[�e�x�^�Z�y�� �k�e�_�^�m�x�s�b�_�� �j�Z�a�f�_�j�u��
�i�h�e�_�c�����i�j�Z�\�h�_ �± �������f�f�����\�_�j�o�g�_�_���b���g�b�`�g�_�_���± �������f�f�����e�_�\�h�_���± �������f�f�����H�l�k�l�m�i���Z�[�a�Z�p�Z������



 
 
 

�k�f�� ���d�j�Z�k�g�Z�y�� �k�l�j�h�d�Z������ �J�Z�a�^�_�e�u�� �j�_�n�_�j�Z�l�Z�� �� �� �b�� �b�e�e�x�k�l�j�Z�p�b�h�g�g�u�c�� �f�Z�l�_�j�b�Z�e��
�h�n�h�j�f�e�y�_�l�k�y���k�h�]�e�Z�k�g�h���=�H�K�L����������-�������������K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�g�u�o���b�k�l�h�q�g�b�d�h�\���^�h�e�`�_�g��
�k�h�^�_�j�`�Z�l�v�� �k�\�_�^�_�g�b�y�� �h�� �k�h�\�j�_�f�_�g�g�h�c�� �g�Z�m�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�_���� �b�k�i�h�e�v�a�h�\�Z�g�g�h�c�� �i�j�b��
�k�h�k�l�Z�\�e�_�g�b�b���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c���d�h�g�l�j�h�e�b�j�m�_�f�h�c���j�Z�[�h�l�u���b���[�u�l�v���h�n�h�j�f�e�_�g���k�h�]�e�Z�k�g�h��
�=�H�K�L���J��������������-2008. 

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

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

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

 
13. �L�b�i�h�\�u�_�� �d�h�g�l�j�h�e�v�g�u�_�� �a�Z�^�Z�g�b�y�� �b�e�b�� �b�g�u�_�� �f�Z�l�_�j�b�Z�e�u�� �^�e�y��

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

1. �D�j�b�l�_�j�b�b���b�a�h�[�j�_�l�_�g�b�y�� 
2. �H�o�j�Z�g�g�u�_���^�h�d�m�f�_�g�l�u���\���i�Z�l�_�g�l�g�h�f���a�Z�d�h�g�_���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�� 
3. �K�j�h�d���^�_�c�k�l�\�b�y���h�o�j�Z�g�g�h�]�h���^�h�d�m�f�_�g�l�Z���g�Z���i�h�e�_�a�g�m�x���f�h�^�_�e�v�� 
4. �I�j�b�h�j�b�l�_�l���b�a�h�[�j�_�l�_�g�b�y�� 
5. �K�j�h�d���^�_�c�k�l�\�b�y���b�a�h�[�j�_�l�_�g�b�y���i�h���a�Z�d�h�g�m���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�� 
6. �K�j�h�d���^�_�c�k�l�\�b�y���h�o�j�Z�g�g�h�]�h���^�h�d�m�f�_�g�l�Z���g�Z���i�j�h�f�u�r�e�_�g�g�u�c���h�[�j�Z�a�_�p�� 
7. �<�b�^�� �w�d�k�i�_�j�l�b�a�u���� �i�h�� �d�h�l�h�j�h�c�� �i�j�h�\�h�^�b�l�k�y�� �j�Z�k�k�f�h�l�j�_�g�b�_�� �a�Z�y�\�h�d�� �g�Z��

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

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

9. �G�h�\�b�a�g�Z���i�j�h�f�u�r�e�_�g�g�h�]�h���h�[�j�Z�a�p�Z�� 



 
 
 

10. �<�b�^�u���e�b�p�_�g�a�b�h�g�g�u�o���^�h�]�h�\�h�j�h�\�� 
11. �D�l�h���f�h�`�_�l���[�u�l�v���i�Z�l�_�g�l�h�h�[�e�Z�^�Z�l�_�e�_�f�" 
12. �G�h�\�b�a�g�Z���h�l�d�j�u�l�b�y�� 
13. �H�[�t�_�d�l�u���i�h�e�_�a�g�h�c���f�h�^�_�e�b�� 
14. �D�j�b�l�_�j�b�b���i�j�h�f�u�r�e�_�g�g�h�]�h���h�[�j�Z�a�p�Z�� 
15. �H�[�t�_�d�l�u���h�l�d�j�u�l�b�y�� 
16. �B�k�l�h�q�g�b�d�b���b�g�n�h�j�f�Z�p�b�b�����g�_�h�[�o�h�^�b�f�u�_���^�e�y���i�Z�l�_�g�l�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c�� 
17. �H�o�j�Z�g�g�u�c���^�h�d�m�f�_�g�l���g�Z���h�l�d�j�u�l�b�_�� 
18. �Q�l�h���l�Z�d�h�_���l�h�\�Z�j�g�u�c���a�g�Z�d�" 
19. �H�]�j�Z�g�b�q�_�g�b�_���i�j�Z�\���i�Z�l�_�g�l�h�h�[�e�Z�^�Z�l�_�e�y�� 
20. �H�o�j�Z�g�g�u�c���^�h�d�m�f�_�g�l���g�Z���l�h�\�Z�j�g�u�c���a�g�Z�d���b���a�g�Z�d���h�[�k�e�m�`�b�\�Z�g�b�y�� 
21. �G�h�\�b�a�g�Z���i�h�e�_�a�g�h�c���f�h�^�_�e�b�� 
22. �H�[�t�_�d�l�u���b�a�h�[�j�_�l�_�g�b�y�� 
23. �H�[�s�b�_���i�j�Z�\�b�e�Z���g�Z�i�b�k�Z�g�b�y���b���k�l�j�m�d�l�m�j�Z���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���j�Z�[�h�l�u�� 
24. �H�[�a�h�j�� �k�h�\�j�_�f�_�g�g�h�]�h�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�]�h�� �m�j�h�\�g�y�� �i�h�� �b�k�k�e�_�^�m�_�f�h�c��

�i�j�h�[�e�_�f�_�� 
25. �H�i�j�_�^�_�e�_�g�b�_�� �g�Z�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �n�h�j�f�m�e�b�j�h�\�d�Z�� �d�h�g�d�j�_�l�g�u�o��

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

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

27. �Y�a�u�d���b���k�l�b�e�v���^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c���j�Z�[�h�l�u�� 
28. �H�n�h�j�f�e�_�g�b�_ �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c���j�Z�[�h�l�u�� 
29. �I�j�Z�\�b�e�Z���k�h�k�l�Z�\�e�_�g�b�y���a�Z�y�\�d�b���g�Z���]�j�Z�g�l�� 

 
�I�h�e�g�u�c�� �i�_�j�_�q�_�g�v�� �h�p�_�g�h�q�g�u�o�� �k�j�_�^�k�l�\�� �i�j�b�\�_�^�_�g�� �\�� �\�b�^�_�� �h�l�^�_�e�v�g�h�]�h��

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

���������M�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�h�_���h�[�_�k�i�_�q�_�g�b�_���i�j�Z�d�l�b�d�b 
 
�����������J�_�d�h�f�_�g�^�m�_�f�Z�y���e�b�l�_�j�Z�l�m�j�Z 

 
�H�k�g�h�\�g�Z�y���e�b�l�_�j�Z�l�m�j�Z 
1. �E�h�[�m�j�_�p���� �X���� �<���� �H�o�j�Z�g�Z�� �b�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b�� �k�� �g�Z�m�q�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �k�n�_�j�_���� �f�_�l�h�^�b�q�_�k�d�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� ���� �X����
�<�����E�h�[�m�j�_�p�����?�����E�����R�_�o�l�f�Z�g����- �G�h�\�h�k�b�[�b�j�k�d�����B�a�^-�\�h���G�=�L�M��������������-100 �k�� 

2. �I�Z�j�r�m�d�h�\�Z�� �=���� �;���� �F�_�l�h�^�b�d�Z�� �i�h�b�k�d�Z�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �b�g�n�h�j�f�Z�p�b�b����
�m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�b�c�� �d�h�f�i�e�_�d�k���� �=���� �;���� �I�Z�j�r�m�d�h�\�Z����- �K�I�[������ �I�j�h�n�_�k�k�b�y���� �������������± 



 
 
 

224 �k���� 
3. �=�H�K�L�� �J�� ��������������- ������������ �K�b�k�l�_�f�Z�� �k�l�Z�g�^�Z�j�l�h�\�� �i�h�� �b�g�n�h�j�f�Z�p�b�b����

�[�b�[�e�b�h�l�_�q�g�h�f�m�� �b�� �b�a�^�Z�l�_�e�v�k�d�h�f�m�� �^�_�e�m���� �>�b�k�k�_�j�l�Z�p�b�y�� �b�� �Z�\�l�h�j�_�n�_�j�Z�l�� �^�b�k�k�_�j�l�Z�p�b�b����
�K�l�j�m�d�l�m�j�Z�� �b�� �i�j�Z�\�b�e�Z�� �h�n�h�j�f�e�_�g�b�y����- �<�\�_�^�_�g�� ������������������������- �F������ �K�l�Z�g�^�Z�j�l�b�g�n�h�j�f����
2012. �± 12 �k�� 

 
�>�h�i�h�e�g�b�l�_�e�v�g�Z�y���e�b�l�_�j�Z�l�m�j�Z 
1. �B�\�Z�g�h�\�� �:���� �<���� �I�Z�l�_�g�l�h�\�Z�g�b�_�� �b�a�h�[�j�_�l�_�g�b�c�� �\�� �J�h�k�k�b�b���� �Z�g�Z�e�b�a��

�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z�� �b���k�h�\�_�l�u���b�a�h�[�j�_�l�Z�l�_�e�y�f���� �g�Z�m�q�g�h�_���b�a�^�Z�g�b�_�� ���� �:���� �<���� �B�\�Z�g�h�\���� �:���� �B����
�:�e�q�b�g�h�\����- �F�����H�:�H���B�G�B�P�����I�Z�l�_�g�l����������������-204 �k�� 

2. �B�g�l�_�e�e�_�d�l�m�Z�e�v�g�Z�y���k�h�[�k�l�\�_�g�g�h�k�l�v���\���J�h�k�k�b�b���b���?�K�����k�[�h�j�g�b�d�������j�_�^�������F�����F����
�;�h�]�m�k�e�Z�\�k�d�b�c�����:�����=�����K�\�_�l�e�Z�g�h�\����- �F�������<�h�e�l�_�j�_���D�e�m�\�_�j�����������������± 296 �k�� 

3. �I�h�e�h�`�_�g�b�_�� �h�� �k�h�\�_�l�_�� �i�h�� �a�Z�s�b�l�_�� �^�b�k�k�_�j�l�Z�p�b�c�� �g�Z�� �k�h�b�k�d�Z�g�b�_�� �m�q�_�g�h�c��
�k�l�_�i�_�g�b�� �d�Z�g�^�b�^�Z�l�Z�� �g�Z�m�d���� �g�Z�� �k�h�b�k�d�Z�g�b�_�� �m�q�_�g�h�c�� �k�l�_�i�_�g�b�� �^�h�d�l�h�j�Z�� �g�Z�m�d�� ���m�l�\�_�j�`�^�_�g�h��
�i�j�b�d�Z�a�h�f���F�b�g�b�k�l�_�j�k�l�\�Z���h�[�j�Z�a�h�\�Z�g�b�y���b���g�Z�m�d�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���h�l���������y�g�\�Z�j�y��
�����������]�����‹������ 

4. �I�Z�f�y�l�d�Z�� �k�h�b�k�d�Z�l�_�e�x�� �m�q�_�g�h�c�� �k�l�_�i�_�g�b�� �d�Z�g�^�b�^�Z�l�Z�� �g�Z�m�d���� �L�j�_�[�h�\�Z�g�b�y�� �d��
�k�h�b�k�d�Z�l�_�e�x�� �b�� �i�h�j�y�^�h�d�� �_�]�h�� �^�_�c�k�l�\�b�c�� �g�Z�� �i�m�l�b�� �d�� �i�h�e�m�q�_�g�b�x�� �m�q�_�g�h�c�� �k�l�_�i�_�g�b����
�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�� ���� �I�h�j�l�Z�e�� �Z�k�i�b�j�Z�g�l�h�\����- �F������PavelAR, 2005. - ������ �k����- �J�_�`�b�f��
�^�h�k�l�m�i�Z����www. aspirantura.spb.ru, �k�\�h�[�h�^�g�u�c�� 

 
 
14���������J�_�d�h�f�_�g�^�m�_�f�u�_���b�k�l�h�q�g�b�d�b���g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c���b�g�n�h�j�f�Z�p�b�b 
�G�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�b�_���`�m�j�g�Z�e�u�� 
������ �@�m�j�g�Z�e�� �©�B�a�\�_�k�l�b�y�� �\�u�k�r�b�o�� �m�q�_�[�g�u�o�� �a�Z�\�_�^�_�g�b�c���� �K�_�j�b�y���� �O�b�f�b�y�� �b��

�o�b�f�b�q�_�k�d�Z�y���l�_�o�g�h�e�h�]�b�y�ª�����,�6�6�1����������-2991 
�������@�m�j�g�Z�e���©�M�k�i�_�o�b���o�b�f�b�b�ª�����,�6�6�1����������-1308  
 
�J�_�k�m�j�k�u���b�g�n�h�j�f�Z�p�b�h�g�g�h�±�l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�h�c���k�_�l�b���B�g�l�_�j�g�_�l�� 
�������B�G�B�H�G�����K�W�W�S�������Z�Z�Z���L�Q�L�R�Q���U�X������ 
�������I�h�b�k�d�h�\�Z�y���k�b�k�l�_�f�Z���6cirus (http://www.scirus.com);  
3. �D�Z�l�Z�e�h�] �g�Z�m�q�g�u�o �`�m�j�g�Z�e�h�\ - DOAJ (Directory of Open Access Journals) 

(http://www.doaj.org); 
������ �K�_�j�\�b�k�� �^�e�y�� �i�h�b�k�d�Z�� �i�h�� �g�Z�m�q�g�u�f�� �b�k�l�h�q�g�b�d�Z�f���± Google Scholar 

(http://scholar.google.com);  
5. �i�h�b�k�d�Z �\ �g�Z�m�q�g�u�o �`�m�j�g�Z�e�Z�o �d�j�m�i�g�_�c�r�b�o �b�a�^�Z�l�_�e�v�k�l�\, �l�Z�d�b�o �d�Z�d Elsevier, 

Highwire, IEEE, Nature, Taylor & Francis �b. �l. � .̂, �Z �l�Z�d�`�_ �\ �h�l�d�j�u�l�u�o �[�Z�a�Z�o �^�Z�g�g�u�o. 
- ScienceResearch.com (http://www.scienceresearch.com);  

6. SciVerse (http://www.hub.sciverse.com/action/home);  



 
 
 

�������;�Z�a�Z���^�Z�g�g�u�o�����;�>�����<�B�G�B�L�B���J�:�G��- http://www2.viniti.ru/.  
������ �I�h�e�b�l�_�f�Z�l�b�q�_�k�d�b�_�� �[�Z�a�u�� �^�Z�g�g�u�o�� ���;�>������ �K�R�:���� �&�$�3�/�8�6���� �&�2�0�3�(�1�'�(�;����

�<�_�e�b�d�h�[�j�b�l�Z�g�b�y�����,�1�6�3�(�&�����N�j�Z�g�p�b�y�����3�$�6�&�$�/���� 
9. �J�_�k�m�j�k�u Elsevier: www.sciencedirect.com. 
 
14.3�����K�j�_�^�k�l�\�Z���h�[�_�k�i�_�q�_�g�b�y���h�k�\�h�_�g�b�y���^�b�k�p�b�i�e�b�g�u 
�>�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �m�q�_�[�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �i�h�^�]�h�l�h�\�e�_�g�u�� �k�e�_�^�m�x�s�b�_�� �k�j�_�^�k�l�\�Z��

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

�^�b�k�p�b�i�e�b�g�u�����h�[�s�_�_���q�b�k�e�h���d�h�g�l�j�h�e�v�g�u�o���a�Z�^�Z�g�b�c���± 10); 
�x �[�Z�g�d�� �d�h�g�l�j�h�e�v�g�u�o�� �a�Z�^�Z�g�b�c�� �^�e�y�� �b�l�h�]�h�\�h�]�h�� �d�h�g�l�j�h�e�y�� �h�k�\�h�_�g�b�y��

�^�b�k�p�b�i�e�b�g�u�����h�[�s�_�_���q�b�k�e�h���[�b�e�_�l�h�\���± 30). 
�>�e�y�� �h�k�\�h�_�g�b�y�� �^�b�k�p�b�i�e�b�g�u�� �b�k�i�h�e�v�a�m�x�l�k�y�� �k�e�_�^�m�x�s�b�_�� �g�h�j�f�Z�l�b�\�g�u�_�� �b��

�g�h�j�f�Z�l�b�\�g�h-�f�_�l�h�^�b�q�_�k�d�b�_���^�h�d�m�f�_�g�l�u�� 
�í �N�_�^�_�j�Z�e�v�g�u�c�� �a�Z�d�h�g�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �h�l�� ���������������������� �‹ 273-�N�A�� �©�H�[��

�h�[�j�Z�a�h�\�Z�g�b�b�� �\�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�ª�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���± �J�_�`�b�f�� �^�h�k�l�m�i�Z����
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 
���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����������������2020). 

�í �N�_�^�_�j�Z�e�v�g�u�_�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�_�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_�� �k�l�Z�g�^�Z�j�l�u�� �\�u�k�r�_�]�h��
�h�[�j�Z�a�h�\�Z�g�b�y�� ������ �D�h�h�j�^�b�g�Z�p�b�h�g�g�u�c�� �k�h�\�_�l�� �m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�b�o�� �h�[�t�_�^�b�g�_�g�b�c�� �b��
�g�Z�m�q�g�h-�f�_�l�h�^�b�q�_�k�d�b�o�� �k�h�\�_�l�h�\�� �\�u�k�r�_�c�� �r�d�h�e�u���� �I�h�j�l�Z�e�� �N�_�^�_�j�Z�e�v�g�u�o��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �k�l�Z�g�^�Z�j�l�h�\�� �\�u�k�r�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���± 
�J�_�`�b�f���^�h�k�l�m�i�Z����http://fgosvo.ru/fgosvo/93/91/5 (�^�Z�l�Z���h�[�j�Z�s�_�g�b�y����������������2020). 

�í �I�j�b�d�Z�a�����F�b�g�b�k�l�_�j�k�l�\�Z���h�[�j�Z�a�h�\�Z�g�b�y���b���g�Z�m�d�b���J�N���h�l������������������������ �‹���������� �©�H�[��
�m�l�\�_�j�`�^�_�g�b�b�� �I�h�j�y�^�d�Z�� �i�j�b�f�_�g�_�g�b�y�� �h�j�]�Z�g�b�a�Z�p�b�y�f�b���� �h�k�m�s�_�k�l�\�e�y�x�s�b�f�b����
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v���� �w�e�_�d�l�j�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y���� �^�b�k�l�Z�g�p�b�h�g�g�u�o��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �� �l�_�o�g�h�e�h�]�b�c�� �i�j�b�� �j�_�Z�e�b�a�Z�p�b�b�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�j�h�]�j�Z�f�f�ª��
�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �J�_�`�b�f�� �^�h�k�l�m�i�Z����
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0
%E8%EA%E0%E7 ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����������������2020). 

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

�� �K�b�k�l�_�f�Z�� �n�_�^�_�j�Z�e�v�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�h�j�l�Z�e�h�\���� �K�b�k�l�_�f�Z�� �h�l�d�j�u�l�h�]�h��
�h�[�j�Z�a�h�\�Z�g�b�y�����D�h�g�k�Z�e�l�b�g�]�h�\�u�c���p�_�g�l�j���B�H�K���H�H���J�N���>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@���± �J�_�`�b�f��
�^�h�k�l�m�i�Z����http://www.openedu.ru ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����05.02.2020). 



 
 
 

�� �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�_�� �l�_�o�g�h�e�h�]�b�b���\�� �h�[�j�Z�a�h�\�Z�g�b�b���� �K�b�k�l�_�f�Z��
�n�_�^�_�j�Z�e�v�g�u�o���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o �i�h�j�l�Z�e�h�\���>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@���± �J�_�`�b�f���^�h�k�l�m�i�Z����
http://ict.edu.ru/ ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����05.02.2020). 

�� �B�g�n�h�j�f�Z�p�b�h�g�g�Z�y�� �k�b�k�l�_�f�Z�� �©�?�^�b�g�h�_�� �h�d�g�h�� �^�h�k�l�m�i�Z�� �d�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f��
�j�_�k�m�j�k�Z�f�ª����URL: http://window.edu.ru/ ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����05.02.2020). 

�� �N�W�I�H�����k�h�h�l�\�_�l�k�l�\�b�_���l�j�_�[�h�\�Z�g�b�y�f���N�=�H�K���>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@���± �J�_�`�b�f��
�^�h�k�l�m�i�Z����http://fepo.i-exam.ru/ ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����05.02.2020). 
 
 

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

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

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

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

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

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

�>�e�y�� �[�h�e�_�_�� �i�h�e�g�h�]�h�� �b�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �k�i�j�Z�\�h�q�g�h-�[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �b��
�b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h�� �h�[�k�e�m�`�b�\�Z�g�b�y�� �\�� �B�;�P�� �j�_�Z�e�b�a�h�\�Z�g�Z�� �l�_�o�g�h�e�h�]�b�y�� �W�e�_�d�l�j�h�g�g�h�c��
�^�h�k�l�Z�\�d�b���^�h�d�m�f�_�g�l�h�\�� 

�W�e�_�d�l�j�h�g�g�u�_���j�_�k�m�j�k�u�� 
�‡ �W�;�K���©�E�Z�g�v�ª 
�‡ �W�e�_�d�l�j�h�g�g�h��-�[�b�[�e�b�h�l�_�q�g�Z�y�� �k�b�k�l�_�f�Z�� �B�;�P�� �J�O�L�M�� �b�f���� �>���B���F�_�g�^�_�e�_�_�\�Z�� ���g�Z��

�[�Z�a�_���:�B�;�K���©�B�j�[�b�k�ª�� 



 
 
 

�‡ �B�g�n�h�j�f�Z�p�b�h�g�g�h-�k�i�j�Z�\�h�q�g�Z�y���k�b�k�l�_�f�Z�� �©�L�?�O�W�D�K�I�?�J�L�ª�� �©�G�h�j�f�u���� �i�j�Z�\�b�e�Z����
�k�l�Z�g�^�Z�j�l�u���J�h�k�k�b�b�ª 

�‡ �W�e�_�d�l�j�h�g�g�Z�y���[�b�[�e�b�h�l�_�d�Z���^�b�k�k�_�j�l�Z�p�b�c�����W�;�>�� 
�‡ �K�i�j�Z�\�h�q�g�h-�i�j�Z�\�h�\�Z�y�����k�b�k�l�_�f�Z���©�D�h�g�k�m�e�v�l�Z�g�l���ª 
�‡ �W�e�_�d�l�j�h�g�g�h-�[�b�[�e�b�h�l�_�q�g�Z�y���k�b�k�l�_�f�Z���b�a�^�Z�l�_�e�v�k�l�\�Z���©�X�J�:�C�L�ª 
�‡ �W�e�_�d�l�j�h�g�g�h-�[�b�[�e�b�h�l�_�q�g�Z�y���k�b�k�l�_�f�Z���©�D�h�g�k�m�e�v�l�Z�g�l���k�l�m�^�_�g�l�Z�ª 
�‡ �W�e�_�d�l�j�h�g�g�h-�[�b�[�e�b�h�l�_�q�g�Z�y���k�b�k�l�_�f�Z���©�=�1�$�1�,�8�0���&�2�0�ª 
�‡ �B�g�n�h�j�f�Z�p�b�h�g�g�h-�Z�g�Z�e�b�l�b�q�_�k�d�Z�y���k�b�k�l�_�f�Z���6�F�L�H�Q�F�H���,ndex 
�‡ �B�a�^�Z�l�_�e�v�k�l�\�h���:�L�O�H�\ 
�‡ �;�Z�a�Z  �^�Z�g�g�u�o Reaxys �b Reaxys Medicinal Chemistry �D�h�f�i�Z�g�b�b Elsevier 
�‡ �W�e�_�d�l�j�h�g�g�u�_���j�_�k�m�j�k�u���b�a�^�Z�l�_�e�v�k�l�\�Z���6�S�U�L�Q�J�H�U�1�D�W�X�U�H 
�‡ �5�R�\�D�O���6�R�F�L�H�W�\���R�I���&�K�H�P�L�V�W�U�\�����D�h�j�h�e�_�\�k�d�h�_���o�b�f�b�q�_�k�d�h�_���h�[�s�_�k�l�\�h�� 
�‡ �W�;�K���©�G�Z�m�q�g�h-�w�e�_�d�l�j�h�g�g�Z�y���[�b�[�e�b�h�l�_�d�Z���H�/�L�E�U�D�U�\���U�X�ª�� 
�‡ QUESTEL ORBIT 
�‡ ProQuest Dissertation & Theses Global 
�‡ American Chemical Society 
�‡ American Institute of Physics (AIP) 
�‡ Scopus 
�‡ �J�_�k�m�j�k�u���f�_�`�^�m�g�Z�j�h�^�g�h�c���d�h�f�i�Z�g�b�b���&�O�D�U�L�Y�D�W�H���$�Q�D�O�\�W�L�F�V 
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5. �Y�a�u�d���h�[�m�q�_�g�b�y�����j�m�k�k�d�b�c���� 
 
6. �K�h�^�_�j�`�Z�g�b�_���^�b�k�p�b�i�e�b�g�u���� 
 
�J�Z�a�^�_�e�� ������ �=�b�^�j�h�f�_�o�Z�g�b�q�_�k�d�b�_�� �i�j�h�p�_�k�k�u�� �b�� �Z�i�i�Z�j�Z�l�u�� �o�b�f�b�q�_�k�d�h�c��

�l�_�o�g�h�e�h�]�b�b�� 
�<�b�^�u�� �]�b�^�j�h�f�_�o�Z�g�b�q�_�k�d�b�o�� �i�j�h�p�_�k�k�h�\�����M�j�Z�\�g�_�g�b�y�� �i�_�j�_�g�h�k�Z�� �d�h�e�b�q�_�k�l�\�Z��

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

�<�b�^�u���m�q�_�[�g�h�c���j�Z�[�h�l�u �H�[�t�_�f 
�<���a�Z�q����

�_�^�� 
�<���Z�d�Z�^�_�f����

�q�Z�k�� 
�<���Z�k�l�j����

�q�Z�k�� 
�H�[�s�Z�y�� �l�j�m�^�h�_�f�d�h�k�l�v�� �^�b�k�p�b�i�e�b�g�u�� �i�h��
�m�q�_�[�g�h�f�m���i�e�Z�g�m 

4 144 108 

�:�m�^�b�l�h�j�g�u�_���a�Z�g�y�l�b�y�����d�h�g�l�Z�d�l�g�Z�y���j�Z�[�h�l�Z���� 1 36 27 
�E�_�d�p�b�b�� 1 36 27 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z: 2,75 99 74,25 
�I�h�^�]�h�l�h�\�d�Z���b���i�j�_�^�k�l�Z�\�e�_�g�b�_���j�_�n�_�j�Z�l�Z 1,5 54 40,5 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���b�a�m�q�_�g�b�_���j�Z�a�^�_�e�h�\���^�b�k�p�b�i�e�b�g�u 1 36 27 
�D�h�g�l�Z�d�l�g�Z�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z 0,25 9 6,75 
�I�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y�����w�d�a�Z�f�_�g 0,25 9 6,75 
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�Z�d�Z�^�_�f�b�q�_�k�d�b�o���q�Z�k�h�\���� 
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�J�Z�a�^�_�e  1. 
�=�b�^�j�h�f�_�o�Z�g�b�q�_�k�d�b�_��
�i�j�h�p�_�k�k�u�� �b�� �Z�i�i�Z�j�Z�l�u��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b�� 

 
50 

 
16 

- - 

 
34 

�K�h�[�_�k�_�^�h�\�Z�g�b�_����
�i�j�_�^�k�l�Z�\�e�_�g�b�_��
�j�_�n�_�j�Z�l�Z���i�h��

�l�_�f�Z�l�b�d�_���d�m�j�k�Z 

2 

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

13 4 - - 9 

3 
�I�_�j�_�f�_�s�_�g�b�_���d�Z�i�_�e�v�g�u�o���b��
�m�i�j�m�]�b�o���`�b�^�d�h�k�l�_�c�� 

20 6 - - 14 

4 
�I�j�b�g�p�b�i�u���f�h�^�_�e�b�j�h�\�Z�g�b�y��
�]�b�^�j�h�f�_�o�Z�g�b�q�_�k�d�b�o��
�i�j�h�p�_�k�k�h�\�� 

17 6 - - 11 

5 
�J�Z�a�^�_�e���������L�_�i�e�h�\�u�_ 
�i�j�h�p�_�k�k�u���b���Z�i�i�Z�j�Z�l�u��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b�� 
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10 - - 
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6 

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

22 5 - - 17 

7 
�H�i�l�b�f�b�a�Z�p�b�y�� �i�h�l�j�_�[�e�_�g�b�y��
�w�g�_�j�]�b�b�� �\�� �l�_�i�e�h�\�u�o��
�i�j�h�p�_�k�k�Z�o�� 

21 5 - - 16 

8 
�J�Z�a�^�_�e���������F�Z�k�k�h�h�[�f�_�g�g�u�_ 
�i�j�h�p�_�k�k�u���b���Z�i�i�Z�j�Z�l�u��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b�� 

42 10 - - 32 



 

9 

�I�_�j�_�g�h�k�� �f�Z�k�k�u�� �\��
�k�l�Z�p�b�h�g�Z�j�g�u�o�� �b��
�g�_�k�l�Z�p�b�h�g�Z�j�g�u�o��
�i�j�h�p�_�k�k�Z�o�� 

21 5 - - 16 

10 
�;�Z�a�h�\�u�_���f�h�^�_�e�b��
�f�Z�k�k�h�i�_�j�_�g�h�k�Z�� 

21 5 - - 16 

12 �I�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y 9 - - -  

�W�d�a�Z�f�_�g���\��
�h�q�g�h�f���b�e�b��

�^�b�k�l�Z�g�p�b�h�g�g�h
�f���n�h�j�f�Z�l�_��

���i�m�l�_�f��
�i�h�^�]�h�l�h�\�d�b��

�i�b�k�v�f�_�g�g�h�]�h��
�h�l�\�_�l�Z�� 

�B�L�H�=�H�� 144 36   99  
 
�M�q�_�[�g�h�c�� �i�j�h�]�j�Z�f�f�h�c�� �^�b�k�p�b�i�e�b�g�u�� �©�I�j�h�p�_�k�k�u�� �b�� �Z�i�i�Z�j�Z�l�u�� �o�b�f�b�q�_�k�d�b�o��
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�d�h�f�i�h�g�_�g�l�h�\���\���^�\�m�o�d�h�f�i�h�g�_�g�l�g�h�c���k�f�_�k�b�����_�]�h���n�b�a�b�q�_�k�d�b�c���k�f�u�k�e�� 
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3. �I�e�_�g�h�q�g�Z�y�� �f�h�^�_�e�v�� �G�_�j�g�k�l�Z���� �H�k�g�h�\�g�u�_�� �h�]�j�Z�g�b�q�_�g�b�y�� �i�e�_�g�h�q�g�h�c��

�f�h�^�_�e�b�� 
4. �D�e�Z�k�k�b�n�b�d�Z�p�b�y�� �l�_�i�e�h�\�u�o�� �j�_�k�m�j�k�h�\�� ���i�_�j�\�b�q�g�u�_���� �\�l�h�j�b�q�g�u�_����

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

 
�I�h�e�g�u�c�� �i�_�j�_�q�_�g�v�� �h�p�_�g�h�q�g�u�o�� �k�j�_�^�k�l�\�� �i�j�b�\�_�^�_�g�� �\�� �\�b�^�_�� �h�l�^�_�e�v�g�h�]�h��

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

 
���������M�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�h�_���h�[�_�k�i�_�q�_�g�b�_���i�j�Z�d�l�b�d�b 
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�H�k�g�h�\�g�Z�y���e�b�l�_�j�Z�l�m�j�Z 



 

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

������ �D�h�f�b�k�k�Z�j�h�\�� �X���:������ �=�h�j�^�_�_�\�� �E���K������ �<�_�g�l�� �>���I���� �I�j�h�p�_�k�k�u�� �b�� �Z�i�i�Z�j�Z�l�u��
�o�b�f�b�q�_�k�d�h�c���l�_�o�g�h�e�h�]�b�b�����\����-�l�b���l�h�f�Z�o�������F�������O�b�f�b�y������011. �± �����������k�� 

������ �D�h�f�b�k�Z�j�h�\ �X���:���� �O�b�f�b�q�_�k�d�Z�y�� �l�_�o�g�h�e�h�]�b�y���� �f�g�h�]�h�d�h�f�i�h�g�_�g�l�g�Z�y��
�j�_�d�l�b�n�b�d�Z�p�b�y���� �m�q�_�[���� �i�h�k�h�[�b�_�� �^�e�y�� �Z�d�Z�^�_�f�b�q�_�k�d�h�]�h�� �[�Z�d�Z�e�Z�\�j�b�Z�l�Z����
�X���:�� �D�h�f�b�k�Z�j�h�\�����D���R�� �>�Z�f���± 2-�_���b�a�^�������i�_�j�_�j�Z�[�����b���^�h�i�����± �F�������B�a�^�Z�l�_�e�v�k�l�\�h���X�j�Z�c�l����
2018. �± ���������k�����± ���K�_�j�b�y�����;�Z�d�Z�e�Z�\�j�����:�d�Z�^�_�f�b�q�_�k�d�b�c���d�m�j�k���� 

�>�h�i�h�e�g�b�l�_�e�v�g�Z�y���e�b�l�_�j�Z�l�m�j�Z 
1.  �H�[�s�b�c�� �d�m�j�k�� �i�j�h�p�_�k�k�h�\�� �b�� �Z�i�i�Z�j�Z�l�h�\�� �o�b�f�b�q�_�k�d�h�c�� �l�_�o�g�h�e�h�]�b�b���� �M�q�_�[�g�b�d��

�^�e�y�� �\�m�a�h�\���� �\�� ��-�o�� �d�g�b�]�Z�o���� �i�h�^�� �j�_�^�� �<���=�� �:�c�g�r�l�_�c�g�Z����- �F������ �E�h�]�h�k���� �<�u�k�r�Z�y�� �r�d�h�e�Z��-
2003. 

2.  �J�h�f�Z�g�d�h�\���I���=�������N�j�h�e�h�\���<���N�������N�e�b�k�x�d���H���F�����F�_�l�h�^�u���j�Z�k�q�_�l�Z���i�j�h�p�_�k�k�h�\���b��
�Z�i�i�Z�j�Z�l�h�\�� �o�b�f�b�q�_�k�d�h�c�� �l�_�o�g�h�e�h�]�b�b�� ���i�j�b�f�_�j�u�� �b�� �a�Z�^�Z�q�b������ �M�q�_�[�g���i�h�k�h�[�b�_�� �^�e�y��
�\�m�a�h�\��- �K�I�[�������O�b�f�b�a�^�Z�l����������������-���������k�� 
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�� �J�Z�a�^�Z�l�h�q�g�u�c���b�e�e�x�k�l�j�Z�l�b�\�g�u�c���f�Z�l�_�j�b�Z�e���d���e�_�d�p�b�y�f�� 
�� �I�j�_�a�_�g�l�Z�p�b�b���d���e�_�d�p�b�y�f�� 

 
�� �G�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�b�_���`�m�j�g�Z�e�u�� 
�� �J�_�n�_�j�Z�l�b�\�g�u�c�� �`�m�j�g�Z�e�� �©�L�_�h�j�_�l�b�q�_�k�d�b�_�� �h�k�g�h�\�u�� �o�b�f�b�q�_�k�d�h�c��

�l�_�o�g�h�e�h�]�b�b�ª���,�6�6�1����������-3571 
�� �@�m�j�g�Z�e���©�O�b�f�b�q�_�k�d�Z�y���i�j�h�f�u�r�e�_�g�g�h�k�l�v���k�_�]�h�^�g�y�ª���,�6�6�1����������-�������O 
�� �@�m�j�g�Z�e���©�O�b�f�b�q�_�k�d�b�_���l�_�o�g�h�e�h�]�b�b�ª�����,�6�6�1����������-5811 

 

 
�J�_�k�m�j�k�u���b�g�n�h�j�f�Z�p�b�h�g�g�h-�l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�h�c���k�_�l�b���B�g�l�_�j�g�_�l 
 
1. http://www.chem-eng.ru 
2. �N�_�^�_�j�Z�e�v�g�u�c�� �b�g�k�l�b�l�m�l�� �i�j�h�f�u�r�e�_�g�g�h�c�� �k�h�[�k�l�\�_�g�g�h�k�l�b��

http://www1.fips.ru 
3. �N�_�^�_�j�Z�e�v�g�Z�y�� �k�e�m�`�[�Z�� �i�h�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�c�� �k�h�[�k�l�\�_�g�g�h�k�l�b��

http://www.rupto.ru 
4. The United States Patent and Trademark Office http://www.uspto.gov 
5. The European Patent Office http://ep.espacenet.com 
6. �I�h�e�b�l�_�f�Z�l�b�q�_�k�d�b�_�� �[�Z�a�u�� �^�Z�g�g�u�o��CAPLUS, COMPENDEX ���K�R�:������

INSPEC ���<�_�e�b�d�h�[�j�b�l�Z�g�b�y������PASCAL ���N�j�Z�g�p�b�y���� 
7. �;�Z�a�u �p�b�l�b�j�h�\�Z�g�b�y �J�B�G�P, Web of Science, Scopus 



 

8. �J�_�k�m�j�k�u ELSEVIER: http://www.sciencedirect.com 
9. �J�_�k�m�j�k�u SPRINGER: http://link.springer.com 
10. �I�h�j�l�Z�e�� �^�e�y�� �Z�k�i�b�j�Z�g�l�h�\�� �b�� �k�h�b�k�d�Z�l�_�e�_�c�� �m�q�_�g�h�c�� �k�l�_�i�_�g�b����

http://www.aspirantura.com/  
11. �K�Z�c�l���J�h�k�k�b�c�k�d�h�c���w�e�_�d�l�j�h�g�g�h�c���[�b�[�e�b�h�l�_�d�b�����J�=�;������http://elibrary.rsl.ru/  
12. �K�Z�c�l�� �`�m�j�g�Z�e�Z�� �g�Z�m�q�g�u�o�� �i�m�[�e�b�d�Z�p�b�c�� �^�e�y�� �Z�k�i�b�j�Z�g�l�h�\�� �b��

�^�h�d�l�h�j�Z�g�l�h�\��http://www.iumal.org/  
 
14���������K�j�_�^�k�l�\�Z���h�[�_�k�i�_�q�_�g�b�y���h�k�\�h�_�g�b�y���^�b�k�p�b�i�e�b�g�u 
�>�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �m�q�_�[�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �i�h�^�]�h�l�h�\�e�_�g�u�� �k�e�_�^�m�x�s�b�_�� �k�j�_�^�k�l�\�Z��

�h�[�_�k�i�_�q�_�g�b�y���h�k�\�h�_�g�b�y���^�b�k�p�b�i�e�b�g�u�� 
�x �d�h�f�i�v�x�l�_�j�g�Z�y���i�j�_�a�_�g�l�Z�p�b�y���e�_�d�p�b�c���\���3�R�Z�H�U�3�R�L�Q�W�� 
�x �[�Z�g�d�� �d�h�g�l�j�h�e�v�g�u�o�� �a�Z�^�Z�g�b�c�� �^�e�y�� �l�_�d�m�s�_�]�h�� �d�h�g�l�j�h�e�y�� �h�k�\�h�_�g�b�y��

�^�b�k�p�b�i�e�b�g�u�����h�[�s�_�_���q�b�k�e�h���d�h�g�l�j�h�e�v�g�u�o���a�Z�^�Z�g�b�c���± 25); 
�x �[�Z�g�d�� �d�h�g�l�j�h�e�v�g�u�o�� �a�Z�^�Z�g�b�c�� �^�e�y�� �b�l�h�]�h�\�h�]�h�� �d�h�g�l�j�h�e�y�� �h�k�\�h�_�g�b�y��

�^�b�k�p�b�i�e�b�g�u�����h�[�s�_�_���q�b�k�e�h���[�b�e�_�l�h�\���± 50). 
�>�e�y�� �h�k�\�h�_�g�b�y�� �^�b�k�p�b�i�e�b�g�u�� �b�k�i�h�e�v�a�m�x�l�k�y�� �k�e�_�^�m�x�s�b�_�� �g�h�j�f�Z�l�b�\�g�u�_�� �b��

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

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

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

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

�g�h�j�f�Z�l�b�\�g�h-�f�_�l�h�^�b�q�_�k�d�b�_���^�h�d�m�f�_�g�l�u�� 
�í �N�_�^�_�j�Z�e�v�g�u�c���a�Z�d�h�g���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���h�l�������������������������‹ 273-�N�A���©�H�[��

�h�[�j�Z�a�h�\�Z�g�b�b���\�� �J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�ª���>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@���± �J�_�`�b�f���^�h�k�l�m�i�Z����
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 
���^�Z�l�Z���h�[�j�Z�s�_�g�b�y����������������2020). 

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



 
 

3. �J�_�a�m�e�v�l�Z�l�u�� �h�[�m�q�_�g�b�y�� �i�h�� �^�b�k�p�b�i�e�b�g�_���� �k�h�h�l�g�_�k�_�g�g�u�_�� �k��
�n�h�j�f�b�j�m�_�f�u�f�b���d�h�f�i�_�l�_�g�p�b�y�f�b�� 

 
�>�b�k�p�b�i�e�b�g�Z�� �g�Z�i�j�Z�\�e�_�g�Z�� �g�Z���j�Z�k�r�b�j�_�g�b�_�� �b���b�e�b���� �m�]�e�m�[�e�_�g�b�_��

�h�[�s�_�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �d�h�f�i�_�l�_�g�p�b�c���� �Z�� �l�Z�d�`�_�� �g�Z�� �n�h�j�f�b�j�h�\�Z�g�b�_��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o���d�h�f�i�_�l�_�g�p�b�c�� 
 

�N�h�j�f�b�j�m�_�f�u�_��
�d�h�f�i�_�l�_�g�p�b�b 

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

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

�M�D-5.  
�K�i�h�k�h�[�g�h�k�l�v��

�k�e�_�^�h�\�Z�l�v��
�w�l�b�q�_�k�d�b�f���g�h�j�f�Z�f��

�\��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b 

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

�M�D-6. 
�K�i�h�k�h�[�g�h�k�l�v��

�i�e�Z�g�b�j�h�\�Z�l�v���b��
�j�_�r�Z�l�v���a�Z�^�Z�q�b��
�k�h�[�k�l�\�_�g�g�h�]�h��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h��

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



 
 

�b���e�b�q�g�h�k�l�g�h�]�h��
�j�Z�a�\�b�l�b�y 

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

�H�I�D-2.  
�<�e�Z�^�_�g�b�_��
�d�m�e�v�l�m�j�h�c��
�g�Z�m�q�g�h�]�h��

�b�k�k�e�_�^�h�\�Z�g�b�y���\��
�h�[�e�Z�k�l�b��

�o�b�f�b�q�_�k�d�b�o��
�l�_�o�g�h�e�h�]�b�c�����\���l�h�f��

�q�b�k�e�_���k��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�g�h�\�_�c�r�b�o��
�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�� 

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

�H�I�D-6.  
�=�h�l�h�\�g�h�k�l�v���d��

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

�h�k�g�h�\�g�u�f��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f��

�i�j�h�]�j�Z�f�f�Z�f��
�\�u�k�r�_�]�h��

�h�[�j�Z�a�h�\�Z�g�b�y 

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

�I�D-2.  
�K�i�h�k�h�[�g�h�k�l�v��
�i�j�h�\�h�^�b�l�v��

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



 
 

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_��
�b���j�Z�k�q�_�l�g�h-

�l�_�h�j�_�l�b�q�_�k�d�b�_��
�b�k�k�e�_�^�h�\�Z�g�b�y���b��

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

�g�Z�m�q�g�h�]�h���b�����b�e�b����
�g�Z�m�q�g�h-

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

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

�g�Z�m�q�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c���\��

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

�M-���� �M�f�_�l�v�����b�k�i�h�e�v�a�h�\�Z�l�v���k�h�\�j�_�f�_�g�g�u�_�� �i�k�b�o�h�e�h�]�h-
�i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �l�_�o�g�h�e�h�]�b�b�� �^�e�y�� �j�_�r�_�g�b�y�� �r�b�j�h�d�h�]�h��
�k�i�_�d�l�j�Z�� �k�h�p�b�Z�e�v�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f���� �k�l�h�y�s�b�o��
�i�_�j�_�^���i�j�h�n�_�k�k�b�h�g�Z�e�h�f�� 
�G-4 �G�Z�\�u�d�� �b�� ���b�e�b���� �h�i�u�l�� �^�_�y�l�_�e�v�g�h�k�l�b����
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�����������N�h�j�f�u�����f�_�l�h�^�u�����k�j�_�^�k�l�\�Z���h�[�m�q�_�g�b�y�� 
�D�e�Z�k�k�b�n�b�d�Z�p�b�y�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�o�� �n�h�j�f�� �h�[�m�q�_�g�b�y�� �\�� �\�m�a�_�� 

�B�g�^�b�\�b�^�m�Z�e�v�g�u�_�� �b�� �]�j�m�i�i�h�\�u�_�� �n�h�j�f�u �h�[�m�q�_�g�b�y���� �E�_�d�p�b�y�� �d�Z�d�� �\�_�^�m�s�Z�y�� �n�h�j�f�Z 
�\�m�a�h�\�k�d�h�c�� �i�h�^�]�h�l�h�\�d�b���� �<�b�^�u�� �b�� �l�b�i�u�� �e�_�d�p�b�c���� �I�j�h�[�e�_�f�g�Z�y�� �e�_�d�p�b�y�� �b 
�k�h�\�j�_�f�_�g�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �d�� �_�z�� �h�j�]�Z�g�b�a�Z�p�b�b���� �>�b�Z�e�h�]�� �d�Z�d�� �h�k�g�h�\�Z�� �\�m�a�h�\�k�d�h�]�h��
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7.  �H�[�t�_�f���^�b�k�p�b�i�e�b�g�u 
�<�b�^���m�q�_�[�g�h�c���j�Z�[�h�l�u �H�[�t�_�f 

�<���a�Z�q�����_�^�� �<���Z�d�Z�^�_�f����
�q�Z�k�� 

�<���Z�k�l�j����
�q�Z�k�� 

�H�[�s�Z�y�� �l�j�m�^�h�_�f�d�h�k�l�v�� �i�j�Z�d�l�b�d�b�� �i�h��3 108 81 



 
 

�m�q�_�[�g�h�f�m���i�e�Z�g�m 

�:�m�^�b�l�h�j�g�u�_���a�Z�g�y�l�b�y���� 1 36 27 
�I�j�Z�d�l�b�q�_�k�d�b�_���a�Z�g�y�l�b�y�� 1 36 27 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z�� 1,75 63 47,25 
�K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���b�a�m�q�_�g�b�_���j�Z�a�^�_�e�h�\ 
�^�b�k�p�b�i�e�b�g�u 

1,25 45 33,75 

�D�h�g�l�Z�d�l�g�Z�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z 0,5 18 13,5 

�I�j�h�f�_�`�m�l�h�q�g�Z�y���Z�l�l�_�k�l�Z�p�b�y�����a�Z�q�_�l 0,25 9 6,75 
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�A�Z�q�_�l���\���h�q�g�h�f��
�b�e�b��

�^�b�k�l�Z�g�p�b�h�g�g�h
�f���n�h�j�f�Z�l�_��

���i�m�l�_�f��
�i�h�^�]�h�l�h�\�d�b��

�i�b�k�v�f�_�g�g�h�]�h��
�h�l�\�_�l�Z�� 

�B�L�H�=�H�� 108  36  63  

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

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

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

�i�j�h�[�e�_�f�� 
�j�Z�a�\�b�l�b�_���k�i�h�k�h�[�g�h�k�l�_�c���d���d�h�g�k�l�j�m�d�l�b�\�g�h�f�m���h�[�s�_�g�b�x�����j�_�n�e�_�d�k�b�b���k�\�h�_�]�h��

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

�D�j�Z�l�d�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���h�p�_�g�h�q�g�h�]�h��
�k�j�_�^�k�l�\�Z 

�I�j�_�^�k�l�Z�\�e�_�g�b�_ 
�h�p�_�g�h�q�g�h�]�h��

�k�j�_�^�k�l�\�Z���\���n�h�g�^�_ 
�H�p�_�g�h�q�g�u�_���k�j�_�^�k�l�\�Z���l�_�d�m�s�_�]�h���d�h�g�l�j�h�e�y 

�K�h�[�_�k�_�^�h�\�Z�g�b�_�� 

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

�<�h�i�j�h�k�u���\��
�k�\�h�[�h�^�g�h�c��
�n�h�j�f�_���i�h��
�j�Z�a�^�_�e�Z�f��

�^�b�k�p�b�i�e�b�g�u 

�J�_�n�_�j�Z�l 

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

 

�L�_�k�l�h�\�u�_���a�Z�^�Z�g�b�y 

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

�I�_�j�_�q�_�g�v��
�l�_�k�l�h�\�u�o��
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�A�Z�q�_�l 

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

�I�_�j�_�q�_�g�v��
�\�h�i�j�h�k�h�\���^�e�y��

�a�Z�q�_�l�Z 

 
 
11.  �R�d�Z�e�Z���h�p�_�g�b�\�Z�g�b�y 

 
�I�e�Z�g�b�j�m�_�f�u
�_���j�_�a�m�e�v�l�Z�l�u��

�h�[�m�q�_�g�b�y 

�D�j�b�l�_�j�b�b���h�p�_�g�b�\�Z�g�b�y���j�_�a�m�e�v�l�Z�l�h�\���h�[�m�q�_�g�b�y 
2 3 4 5 

�A�G�:�L�V�� 
�l�_�g�^�_�g�p�b�b��
�k�l�Z�g�h�\�e�_�g�b�y��
�b���j�Z�a�\�b�l�b�y��
�Z�\�l�h�f�Z�l�b�a�b�j�h
�\�Z�g�g�h�]�h��
�w�e�_�d�l�j�h�g�g�h�]�h����
�^�b�k�l�Z�g�p�b�h�g�g�h
�]�h�����k�_�l�_�\�h�]�h���b��
�k�f�_�r�Z�g�g�h�]�h��
�h�[�m�q�_�g�b�y����

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

�b�g�l�_�j�Z�d�l�b�\�g�h�f���j�_�`�b�f�_�� 
�������>�h�i�h�e�g�b�l�_�e�v�g�u�c���f�Z�l�_�j�b�Z�e�����\���l�h�f���q�b�k�e�_���b�g�l�_�j�Z�d�l�b�\�g�u�c�� 
 
































































































































































































































































































































































































































































































































































































































































