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THE ABSTRACT 

 
Master's thesis on the topic "Developing the methodology of decision support 

for the selection of domestic programmable logic controllers" contains 53 pages of a 

text document, 10 figures, 6 tables, 25 sources used. 

EXPERT SYSTEM, PROGRAMMABLE LOGIC CONTROLLERS, 

SUPPORT FOR DECISION-MAKING. 

The purpose of the work is devoted to the development of methods for 

supporting decision-making on the basis of expert systems on precedents, to 

improve the efficiency of the selection of programmable logic controllers (PLC). 

To achieve this goal, the following tasks were set: 

- Formation of parametric model of PLC. 

- Creation of a knowledge base of domestic and imported PLCs. 

- Building a methodology for decision-making on the basis of expert systems on 

precedents. 

- Checking the decision support system for selecting a PLC for the acquisition of 

test equipment. 

In the process of performing this work, a detailed study of the subject area 

was carried out. The problems associated with the effective selection of PLCs and 

the criteria for evaluating alternatives in the decision-making process were 

identified. 

A parametric PLC model consisting of 31 parameters is generated. The most 

important technical characteristics for which selection will be selected, and the 

knowledge base about PLCs from 80 pieces have been identified and arranged. A 

decision-making technique using ES on precedents is constructed, consisting of 7 

stages. 

The decision support system has been successfully tested in the acquisition of 

equipment for a mechanical system. 
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�<�<�?�>�?�G�B�? 

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

�j�Z�p�b�h�g�Z�e�v�g�h�]�h�� �\�u�[�h�j�Z�� �i�j�h�]�j�Z�f�f�b�j�m�_�f�u�o�� �e�h�]�b�q�_�k�d�b�o�� �d�h�g�l�j�h�e�e�_�j�h�\ ���I�E�D��, 

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

�i�j�h�_�d�l�b�j�m�_�f�h�c���k�b�k�l�_�f�u [1]. 

�H�[�h�k�g�h�\�Z�g�g�u�c�� �\�u�[�h�j�� �I�E�D�� �y�\�e�y�_�l�k�y�� �l�h�c�� �\�Z�`�g�h�c�� �a�Z�^�Z�q�_�c���� �h�l�� �j�_�r�_�g�b�y��

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

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

�\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �_�_�� �d�h�f�i�h�g�_�g�l�h�\�� �L�Z�d�`�_�� �i�j�b�� �l�_�d�m�s�_�f �d�m�j�k�_�� �]�h�k�m�^�Z�j�k�l�\�Z�� �g�Z��

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

�I�E�D���h�l�_�q�_�k�l�\�_�g�g�u�f�b [2]. 

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

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

�a�Z�^�Z�q�Z�� �j�Z�a�j�Z�[�h�l�d�b�� �f�_�l�h�^�b�d�b�� �k�b�k�l�_�f�u�� �i�h�^�^�_�j�`�d�b�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� ���K�I�I�J������

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

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

�P�_�e�v�x���g�Z�k�l�h�y�s�_�c�� �^�b�k�k�_�j�l�Z�p�b�b�� �y�\�e�y�_�l�k�y�� �i�h�\�u�r�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

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

�[�Z�a�_���w�d�k�i�_�j�l�g�u�o���k�b�k�l�_�f �g�Z �i�j�_�p�_�^�_�g�l�Z�o. 

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

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

�I�E�D �b���k�h�a�^�Z�g�b�_���[�Z�a�u���^�Z�g�g�u�o���h�l�_�q�_�k�l�\�_�g�g�u�o���b���b�f�i�h�j�l�g�u�o���I�E�D�� 

- �J�Z�a�j�Z�[�h�l�Z�l�v�� �f�_�l�h�^�b�d�m�� �i�h�^�^�_�j�`�d�b �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c �i�h�� �i�h�^�[�h�j�m��

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

-�H�k�m�s�_�k�l�\�b�l�v�� �\�g�_�^�j�_�g�b�_�� �k�b�k�l�_�f�u�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c �\�� �w�d�k�i�e�m�Z�l�Z�p�b�x 

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

�\�u�[�h�j�Z���I�E�D���i�h�^���g�_�h�[�o�h�^�b�f�u�_���a�Z�^�Z�q�b. 

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

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

�i�h�^�[�h�j���h�l�_�q�_�k�l�\�_�g�g�u�o���I�E�D���\�f�_�k�l�h���b�f�i�h�j�l�g�u�o�� 

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

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

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

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

�l�Z�d�`�_ �m�d�Z�`�_�l�� �l�_�� �i�Z�j�Z�f�_�l�j�u�� �i�h�^�[�h�j �i�h�� �d�h�l�h�j�u�f�� �k�j�_�^�b�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �I�E�D��

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

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

�a�Z�^�Z�q [3]. 
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1 �I�j�h�]�j�Z�f�f�b�j�m�_�f�u�_�� �e�h�]�b�q�_�k�d�b�_�� �d�h�g�l�j�h�e�e�_�j�u �b�� �b�o�� �j�h�e�v�� �\��

�k�h�\�j�_�f�_�g�g�h�c���Z�\�l�h�f�Z�l�b�a�Z�p�b�b 

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

�d�h�j�i�h�j�Z�p�b�b�� �,�Q�W�H�O���� �H�g�� �f�h�]�� �\�u�i�h�e�g�y�l�v�� �k�Z�f�u�_�� �j�Z�a�g�h�h�[�j�Z�a�g�u�_�� �n�m�g�d�p�b�b����

�b�a�f�_�g�y�_�f�u�_�� �i�j�h�]�j�Z�f�f�g�h���� �B�� �w�l�h�� �h�[�_�k�i�_�q�b�e�h�� �g�_�\�b�^�Z�g�g�u�_�� �l�_�f�i�u�� �j�Z�a�\�b�l�b�y��

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

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

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

�Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �b�� �[�u�l�h�\�h�c�� �l�_�o�g�b�d�b���� �G�Z�� �b�o�� �h�k�g�h�\�_�� �[�u�e�b��

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

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

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

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

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

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

�f�b�e�e�b�Z�j�^[3]. �H�[�s�b�c���\�b�^���I�E�D���h�l�h�[�j�Z�`�_�g �g�Z���j�b�k�m�g�d�_��1.1. 

 

 

�J�b�k�m�g�h�d����������- �H�[�s�b�c���\�b�^���I�E�D 
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�I�_�j�\�u�c���I�E�D���[�u�e���j�Z�a�j�Z�[�h�l�Z�g���\�������������]�h�^�m���]�j�m�i�i�h�c���b�g�`�_�g�_�j�h�\���d�h�f�i�Z�g�b�b��

General �0�R�W�R�U�V���� �I�E�D�� �[�u�e�b�� �i�j�b�f�_�g�_�g�u�� �\�� �K�R�:�� �^�e�y�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b��

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

���n�b�j�f�Z�� �0�R�G�L�F�R�Q���� ���������� �]�������� �< �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�_�j�\�h�g�Z�q�Z�e�v�g�h�c�� �k�i�_�p�b�n�b�d�Z�p�b�_�c��

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

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

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

�g�Z�d�h�g�_�p�����h�[�k�e�m�`�b�\�Z�g�b�_���b���j�_�f�h�g�l �^�h�e�`�g�u���[�u�l�v���f�Z�d�k�b�f�Z�e�v�g�h���i�j�h�k�l�u��[4]. 

�J�Z�a�j�Z�[�h�l�d�h�c�� �I�E�D�� �a�Z�g�b�f�Z�x�l�k�y�� �\�_�^�m�s�b�_�� �a�Z�j�m�[�_�`�g�u�_�� �n�b�j�f�u���� �©�6�L�H�P�H�Q�V�ª�� 

�©Modicon�ª�� �©Direct Logic�ª���� �©Allen-Bradley�ª�� �©Omron Electronic�ª���� �©Advantech�ª��

�©�2�F�W�D�J�R�Q�� �6�\�V�W�H�P�V�ª�� �b�� �l���^���� �B�a�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �j�Z�a�j�Z�[�h�l�h�d�� �g�Z�b�[�h�e�_�_ �i�h�i�m�e�y�j�g�u��

�d�h�g�l�j�h�e�e�_�j�u���H�\�_�g�� �J�_�f�b�d�h�g�l�����W�E�K�B-�L�����F�b�d�h�g�l�����W�f�b�d�h�g���b���^�j�� 

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

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

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

�b�k�i�h�e�g�b�l�_�e�v�g�u�f�b�� �f�_�o�Z�g�b�a�f�Z�f�b�� �² �w�e�_�d�l�j�h�^�\�b�]�Z�l�_�e�y�f�b���� �d�e�Z�i�Z�g�Z�f�b����

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

�Z�\�l�h�f�Z�l�b�a�Z�p�b�b���\�h���\�k�_�o���h�l�j�Z�k�e�y�o���i�j�h�f�u�r�e�_�g�g�h�k�l�b [5]. 

�H�k�g�h�\�g�u�_���h�i�_�j�Z�p�b�b���I�E�D �k�h�h�l�\�_�l�k�l�\�m�x�l���d�h�f�[�b�g�Z�p�b�h�g�g�h�f�m���m�i�j�Z�\�e�_�g�b�x��

�e�h�]�b�q�_�k�d�b�f�b�� �k�o�_�f�Z�f�b�� �D�j�h�f�_�� �l�h�]�h���� �k�h�\�j�_�f�_�g�g�u�_�� �I�E�D �f�h�]�m�l�� �\�u�i�h�e�g�y�l�v��

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

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

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

�j�_�e�_���� �>�j�m�]�h�_�� �i�j�_�b�f�m�s�_�k�l�\�h�� �² �n�m�g�d�p�b�b�� �I�E�D �j�_�Z�e�b�a�m�x�l�k�y�� �i�j�h�]�j�Z�f�f�g�h���� �Z�� �g�_��

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

�m�k�b�e�b�y�f�b�� 

�K�_�]�h�^�g�y�� �I�E�D�� �j�Z�[�h�l�Z�x�l�� �\�� �w�g�_�j�]�_�l�b�d�_���� �\�� �h�[�e�Z�k�l�b�� �k�\�y�a�b���� �\�� �o�b�f�b�q�_�k�d�h�c��

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

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

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

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

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

�h�l�g�h�k�b�l�_�e�v�g�h���g�b�a�d�Z�y���k�l�h�b�f�h�k�l�v���b���i�h�k�l�h�y�g�g�h�_���_�z���k�g�b�`�_�g�b�_ �k�� �m�\�_�e�b�q�_�g�b�_�f��

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

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

�m�i�j�Z�\�e�_�g�b�y���g�Z���k�b�k�l�_�f�u�����m�i�j�Z�\�e�y�_�f�u�_���I�E�D��[7]. 

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

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

�i�j�b�[�e�b�`�Z�_�l�k�y���d���m�j�h�\�g�x�������f�e�j�^�����\���]�h�^��[9,10]. 

 

1.1 �K�e�h�`�g�h�k�l�b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �i�h�� �\�u�[�h�j�m��

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

�H�k�g�h�\�g�h�_�� �\�e�b�y�g�b�_�� �i�j�b�� �\�u�[�h�j�_�� �I�E�D�� �i�h�e�v�a�h�\�Z�l�_�e�v�� �m�^�_�e�y�_�l�� �b�o��

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

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

�P�_�g�Z���i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v���b���l���^�� 

�<���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���m���[�h�e�v�r�b�g�k�l�\�Z���k�h�\�j�_�f�_�g�g�u�o���I�E�D���k�m�s�_�k�l�\�m�_�l���^�h��������

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

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

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

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

�L�Z�d���`�_���j�Z�a�g�h�h�[�j�Z�a�b�_���f�h�^�_�e�_�c���I�E�D���g�Z���i�j�h�f�u�r�e�_�g�g�h�f���j�u�g�d�_�������\���^�Z�g�g�h�_��

�\�j�_�f�y�� �\�� �w�l�h�c�� �h�[�e�Z�k�l�b�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�\�h�x�� �i�j�h�^�m�d�p�b�x�� �h�d�h�e�h�� ������ �n�b�j�f��

�j�Z�a�j�Z�[�h�l�q�b�d�h�\�� �I�E�D �g�Z�b�[�h�e�_�_�� �i�h�i�m�e�y�j�g�u�� �d�h�g�l�j�h�e�e�_�j�u�� �H�\�_�g���� �J�_�f�b�d�h�g�l����

�W�E�K�B-�L���� �F�b�d�h�g�l���� �W�f�b�d�h�g�� �b�� �^�j��) �k�l�Z�\�b�l�� �\�� �a�Z�l�j�m�^�g�b�l�_�e�v�g�m�x�� �k�b�l�m�Z�p�b�x��



12 

 

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

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

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

�w�d�h�g�h�f�b�q�_�k�d�b�_ �b�� �\�j�_�f�_�g�g�u�_ �a�Z�l�j�Z�l�u, �b�a-�a�Z�� �h�l�k�m�l�k�l�\�b�y�� �m�q�_�l�Z�� �k�l�_�i�_�g�b��

�i�j�h�]�j�Z�f�f�g�h-�Z�i�i�Z�j�Z�l�g�h�c���k�h�\�f�_�k�l�b�f�h�k�l�b���I�E�D���b���k�b�k�l�_�f�u���\���p�_�e�h�f[11]. 

 

 

�J�b�k�m�g�h�d�������� - �H�k�g�h�\�g�u�_���i�Z�j�Z�f�_�l�j�u���d�h�l�h�j�u�_���g�_�h�[�o�h�^�b�f�h���m�q�b�l�u�\�Z�l�v���i�j�b��

�\�u�[�h�j�_���I�E�D  
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1.2 �L�_�o�g�h�e�h�]�b�b���w�d�k�i�_�j�l�g�h�]�h���i�j�b�y�l�b�y���j�_�r�_�g�b�c 

�W�d�k�i�_�j�l�g�u�_�� �k�b�k�l�_�f�u �W�K-�w�l�h�� �k�e�h�`�g�u�_�� �i�j�h�]�j�Z�f�f�g�u�_�� �d�h�f�i�e�_�d�k�u����

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

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

�d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�o���i�h�e�v�a�h�\�Z�l�_�e�_�c�� 

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

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

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

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

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

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

�i�j�b�g�p�b�i�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�y�� �a�g�Z�g�b�c�� �h�i�u�l�g�u�o�� �k�i�_�p�b�Z�e�b�k�l�h�\- �w�d�k�i�_�j�l�h�\[12]. 

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

 

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

�k�h�\�_�j�r�_�g�k�l�\�m�x�l �k�\�h�b�� �\�h�a�f�h�`�g�h�k�l�b�� �j�_�r�Z�l�v�� �l�j�m�^�g�u�_���� �g�_�h�j�^�b�g�Z�j�g�u�_�� �a�Z�^�Z�q�b�� �\��

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

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

�i�j�_�^�k�l�Z�\�e�_�g�g�u�_���\���l�Z�[�e�b�p�_���������� 

�L�Z�[�e�b�p�Z��1.1- �L�b�i�b�q�g�u�_���d�Z�l�_�]�h�j�b�b���i�j�b�f�_�g�_�g�b�y���w�d�k�i�_�j�l�g�u�o���k�b�k�l�_�f 

�D�Z�l�_�]�h�j�b�y�����I�j�_�^�f�_�l�g�Z�y��
�h�[�e�Z�k�l�v �J�_�r�Z�_�f�Z�y���i�j�h�[�e�_�f�Z 

�B�g�l�_�j�i�j�_�l�Z�p�b�y �H�i�b�k�Z�g�b�_���k�b�l�m�Z�p�b�b���i�h���b�g�n�h�j�f�Z�p�b�b�����i�h�k�l�m�i�Z�x�s�_�c���h�l��
�^�Z�l�q�b�d�h�\ 

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

�I�e�Z�g�b�j�h�\�Z�g�b�_ �H�i�j�_�^�_�e�_�g�b�_���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���^�_�c�k�l�\�b�c 

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

�H�l�e�Z�^�d�Z 
�K�h�k�l�Z�\�e�_�g�b�_���j�_�p�_�i�l�h�\���b�k�i�j�Z�\�e�_�g�b�y���g�_�i�j�Z�\�b�e�v�g�h�]�h��

�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���k�b�k�l�_�f�u 

�J�_�f�h�g�l �<�u�i�h�e�g�_�g�b�_���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���i�j�_�^�i�b�k�Z�g�g�u�o��
�b�k�i�j�Z�\�e�_�g�b�c 

�G�Z�[�e�x�^�_�g�b�_ 
�K�j�Z�\�g�_�g�b�_���j�_�a�m�e�v�l�Z�l�h�\���g�Z�[�e�x�^�_�g�b�c���k���h�`�b�^�Z�_�f�u�f�b��

�j�_�a�m�e�v�l�Z�l�Z�f�b 

�F�h�g�b�l�h�j�b�g�] 
�D�h�g�l�j�h�e�v���a�Z���k�h�k�l�h�y�g�b�_�f���k�e�h�`�g�h�]�h���h�[�h�j�m�^�h�\�Z�g�b�y 

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

�H�[�j�Z�[�h�l�d�Z���^�Z�g�g�u�o �K�b�k�l�_�f�u���h�[�s�_�g�b�y���g�Z���_�k�l�_�k�l�\�_�g�g�h�f���y�a�u�d�_ 

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

 

�D�e�Z�k�k�u���W�K���i�h���i�j�b�g�p�b�i�Z�f���\�u�\�h�^�Z���a�g�Z�g�b�c�� 

1 �I�j�h�^�m�d�p�b�h�g�g�u�_���W�K�� 

2 �W�K���k���^�h�k�d�h�c���h�[�t�y�\�e�_�g�b�c�� 

3 �W�K���h�k�g�h�\�Z�g�g�u�_���g�Z���i�j�_�p�_�^�_�g�l�Z�o�� 

�I�j�h�^�m�d�p�b�h�g�g�u�_�� �W�K-�w�l�h�� �w�d�k�i�_�j�l�g�u�_�� �k�b�k�l�_�f�u���� �[�Z�a�Z�� �a�g�Z�g�b�c�� �d�h�l�h�j�u�o��

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

�i�j�h�\�_�j�y�_�f�u�o���i�h���i�j�Z�\�b�e�Z�f���©�?�k�e�b-�l�h�ª. 
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�W�K�� �k�� �^�h�k�d�h�c�� �h�[�t�y�\�e�_�g�b�c- �w�l�h�� �w�d�k�i�_�j�l�g�u�_�� �k�b�k�l�_�f�u���� �k�l�j�Z�l�_�]�b�y�� �i�j�b�g�y�l�b�y��

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

�g�_�k�d�h�e�v�d�b�o���w�d�k�i�_�j�l�h�\�����i�h�h�q�_�j�_�^�g�h���^�h�i�h�e�g�y�x�s�b�o���^�Z�g�g�u�_���h���j�_�r�_�g�b�b���� 

�W�K�� �h�k�g�h�\�Z�g�g�u�_�� �g�Z�� �i�j�_�p�_�^�_�g�l�Z�o - �w�l�h�� �w�d�k�i�_�j�l�g�u�_�� �k�b�k�l�_�f�u���� �k�l�j�Z�l�_�]�b�y��

�i�j�b�g�y�l�b�y���j�_�r�_�g�b�c�� �\���d�h�l�h�j�u�o �h�k�m�s�_�k�l�\�e�y�_�l�k�y���g�Z���h�k�g�h�\�_���h�[�h�[�s�_�g�b�y���b���h�p�_�g�d�b��

�k�l�Z�l�b�k�l�b�d�b�� �n�Z�d�l�b�q�_�k�d�b�� �i�j�b�g�b�f�Z�_�f�u�o�� �j�_�r�_�g�b�c�� ���i�h�� �Z�g�Z�e�h�]�b�b). �H�k�g�h�\�g�u�f �b��

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

���;�Z�a�u���i�j�_�p�_�^�_�g�l�h�\���� 

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

�h�[�t�_�d�l�Z���� 

�;�Z�a�Z�� �i�j�_�p�_�^�_�g�l�h�\ - �[�Z�a�Z���� �k�h�^�_�j�`�Z�s�Z�y�� �k�\�_�^�_�g�b�y�� �h�� �j�_�a�m�e�v�l�Z�l�Z�o��

�b�k�k�e�_�^�h�\�Z�g�b�y���h�[�t�_�d�l�h�\�� 

�O�Z�j�Z�d�l�_�j�g�u�f�b�� �q�_�j�l�Z�f�b�� �w�d�k�i�_�j�l�g�h�c�� �k�b�k�l�_�f�u �g�Z�� �i�j�_�p�_�^�_�g�l�Z�o 

�y�\�e�y�x�l�k�y�� 

�s �q�_�l�d�Z�y���h�]�j�Z�g�b�q�_�g�g�h�k�l�v���i�j�_�^�f�_�l�g�h�c���h�[�e�Z�k�l�b���� 

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

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

�i�h�e�v�a�h�\�Z�l�_�e�y���k�i�h�k�h�[�h�f�� 

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

�f�_�o�Z�g�b�a�f�h�\���\�u�\�h�^�Z������ 

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

�k�b�k�l�_�f�u���� 

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

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

�k�i�_�p�b�Z�e�b�k�l�h�\���� 

�s �h�j�b�_�g�l�Z�p�b�y���g�Z���j�_�r�_�g�b�_���g�_�n�h�j�f�Z�e�b�a�h�\�Z�g�g�u�o�����k�i�h�k�h�[���n�h�j�f�Z�e�b�a�Z�p�b�b��

�i�h�d�Z���g�_�b�a�\�_�k�l�_�g�����a�Z�^�Z�q���� 

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

�\�h�a�f�h�`�g�h�k�l�v�x���m�q�b�l�v�k�y���g�Z���h�r�b�[�d�Z�o [15]. 
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1.3 �I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q�b���b�k�k�e�_�^�h�\�Z�g�b�y 

�P�_�e�v�x �g�Z�k�l�h�y�s�_�c�� �^�b�k�k�_�j�l�Z�p�b�b�� �y�\�e�y�_�l�k�y�� �i�h�\�u�r�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

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

�[�Z�a�_���w�d�k�i�_�j�l�g�u�o���k�b�k�l�_�f���g�Z���i�j�_�p�_�^�_�g�l�Z�o�� 

�<���k�h�h�l�\�_�l�k�l�\�b�b���k���i�h�k�l�Z�\�e�_�g�g�h�c���p�_�e�v�x �f�h�`�g�h �k�n�h�j�f�b�j�h�\�Z�l�v���k�e�_�^�m�x�s�b�_��

�a�Z�^�Z�q�b:  

1 �N�h�j�f�b�j�h�\�Z�g�b�_���i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c���f�h�^�_�e�b���I�E�D; 

2 �K�h�a�^�Z�g�b�_���[�Z�a�u���a�g�Z�g�b�c���h�l�_�q�_�k�l�\�_�g�g�u�o���b���b�f�i�h�j�l�g�u�o���I�E�D; 

3 �I�h�k�l�j�h�_�g�b�_���f�_�l�h�^�b�d�b���i�j�b�g�y�l�b�y���j�_�r�_�g�b�c���g�Z���[�Z�a�_���w�d�k�i�_�j�l�g�u�o���k�b�k�l�_�f��

�g�Z���i�j�_�p�_�^�_�g�l�Z�o; 

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

�i�h���\�u�[�h�j�m���I�E�D���^�e�y���d�h�f�i�e�_�d�l�h�\�Z�g�b�y���d�h�g�l�j�h�e�v�g�h���i�j�h�\�_�j�h�q�g�h�c���Z�i�i�Z�j�Z�l�m�j�u. 

 �>�e�y�� �j�_�r�_�g�b�y�� �w�l�b�o�� �a�Z�^�Z�q�� �[�m�^�m�l�� �i�j�b�f�_�g�_�g�u �f�_�l�h�^�u �i�h�k�l�j�h�_�g�b�y�� �k�b�k�l�_�f��

�i�h�^�^�_�j�`�d�b �i�j�b�g�y�l�b�y���j�_�r�_�g�b�c�����b���j�Z�k�k�m�`�^�_�g�b�c���g�Z���h�k�g�h�\�_���i�j�_�p�_�^�_�g�l�h�\���� 

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

�k�h�l�j�m�^�g�b�q�_�k�l�\�_�� �k�� �b�g�`�_�g�_�j�Z�f�b�� �:�H�� �B�K�K���� �b�k�k�e�_�^�h�\�Z�g�u�� �l�_�d�m�s�b�_�� �k�i�h�k�h�[�u��

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

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

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

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

�a�g�Z�g�b�c�� �g�_�� �i�j�_�l�_�g�^�m�_�l�� �g�Z�� �i�h�e�g�h�l�m�� �h�o�\�Z�l�Z�� �\�k�_�o�� �k�m�s�_�k�l�\�m�x�s�b�o�� �I�E�D����

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

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

�k�h�\�j�_�f�_�g�g�u�o���k�b�k�l�_�f�Z�o���Z�\�l�h�f�Z�l�b�a�Z�p�b�b. 

�H�i�b�k�Z�g�u�� �k�e�h�`�g�h�k�l�b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �i�j�b�� �\�u�[�h�j�_��

�i�j�h�]�j�Z�f�f�b�j�m�_�f�h�]�h���e�h�]�b�q�_�k�d�h�]�h���d�h�g�l�j�h�e�e�_�j�Z. 

�H�i�b�k�Z�g�u���l�_�o�g�h�e�h�]�b�b���w�d�k�i�_�j�l�g�h�]�h���i�j�b�g�y�l�b�y���j�_�r�_�g�b�c�� 

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

�h�]�j�Z�g�b�q�_�g�b�y���b���^�h�i�m�s�_�g�b�y�� 
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2 �H�i�b�k�Z�g�b�_�� �h�[�h�[�s�_�g�g�h�c�� �f�h�^�_�e�b�� �i�j�h�]�j�Z�f�f�b�j�m�_�f�h�]�h �e�h�]�b�q�_�k�d�h�]�h 

�d�h�g�l�j�h�e�e�_�j�Z 

�>�e�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �h�]�j�h�f�g�h�]�h�� �j�Z�a�g�h�h�[�j�Z�a�b�y�� �k�m�s�_�k�l�\�m�x�s�b�o�� �\��

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

�H�k�g�h�\�g�u�f���i�h�d�Z�a�Z�l�_�e�_�f���I�E�D���y�\�e�y�_�l�k�y���d�h�e�b�q�_�k�l�\�h���d�Z�g�Z�e�h�\���\�\�h�^�Z-�\�u�\�h�^�Z����

�I�h���w�l�h�f�m���i�j�b�a�g�Z�d�m���I�E�D���^�_�e�y�l�k�y���g�Z���k�e�_�^�m�x�s�b�_���]�j�m�i�i�u�� 

 

 

�J�b�k�m�g�h�d�������� - �=�j�m�i�i�u �I�E�D �i�h �d�h�e�b�q�_�k�l�\�h���d�Z�g�Z�e�h�\���\�\�h�^�Z-�\�u�\�h�^�Z 

 

�I�h���j�Z�k�i�h�e�h�`�_�g�b�x���f�h�^�m�e�_�c���\�\�h�^�Z-�\�u�\�h�^�Z���I�E�D���[�u�\�Z�x�l�� 

�F�h�g�h�[�e�h�q�g�u�f�b��- �\�� �d�h�l�h�j�u�o�� �m�k�l�j�h�c�k�l�\�h�� �\�\�h�^�Z-�\�u�\�h�^�Z�� �g�_�� �f�h�`�_�l�� �[�u�l�v��

�m�^�Z�e�_�g�h�� �b�a�� �d�h�g�l�j�h�e�e�_�j�Z�� �b�e�b�� �a�Z�f�_�g�_�g�h�� �g�Z�� �^�j�m�]�h�_���� �D�h�g�k�l�j�m�d�l�b�\�g�h�� �d�h�g�l�j�h�e�e�_�j��

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

�h�^�g�h�i�e�Z�l�g�u�c���d�h�g�l�j�h�e�e�_�j�������F�h�g�h�[�e�h�q�g�u�c���d�h�g�l�j�h�e�e�_�j���f�h�`�_�l���b�f�_�l�v�����g�Z�i�j�b�f�_�j����

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

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

�j�Z�k�i�h�e�Z�]�Z�x�l�k�y�� �f�h�^�m�e�v�� �p�_�g�l�j�Z�e�v�g�h�]�h�� �i�j�h�p�_�k�k�h�j�Z�� �b�� �k�f�_�g�g�u�_�� �f�h�^�m�e�b�� �\�\�h�^�Z-

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

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

32; 
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�J�Z�k�i�j�_�^�_�e�_�g�g�u�_�� ���k�� �m�^�Z�e�_�g�g�u�f�b�� �f�h�^�m�e�y�f�b�� �\�\�h�^�Z-�\�u�\�h�^�Z����- �\�� �d�h�l�h�j�u�o��

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

�f�h�^�m�e�_�f���d�h�g�l�j�h�e�e�_�j�Z���i�h���k�_�l�b�����h�[�u�q�g�h���g�Z���h�k�g�h�\�_���b�g�l�_�j�n�_�c�k�Z���5�6-�����������b���f�h�]�m�l��

�[�u�l�v���j�Z�k�i�h�e�h�`�_�g�u���g�Z���j�Z�k�k�l�h�y�g�b�b���^�h�����������d�f���h�l���i�j�h�p�_�k�k�h�j�g�h�]�h���f�h�^�m�e�y [17]. 

�Q�Z�k�l�h�� �i�_�j�_�q�b�k�e�_�g�g�u�_�� �d�h�g�k�l�j�m�d�l�b�\�g�u�_�� �l�b�i�u�� �d�h�g�l�j�h�e�e�_�j�h�\��

�d�h�f�[�b�g�b�j�m�x�l�k�y���� �g�Z�i�j�b�f�_�j���� �f�h�g�h�[�e�h�q�g�u�c�� �d�h�g�l�j�h�e�e�_�j�� �f�h�`�_�l�� �b�f�_�l�v�� �g�_�k�d�h�e�v�d�h��

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

�^�h�i�h�e�g�_�g�u�� �m�^�Z�e�_�g�g�u�f�b�� �f�h�^�m�e�y�f�b�� �\�\�h�^�Z-�\�u�\�h�^�Z���� �q�l�h�[�u�� �m�\�_�e�b�q�b�l�v�� �h�[�s�_�_��

�d�h�e�b�q�_�k�l�\�h���d�Z�g�Z�e�h�\[18]. 

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

�^�_�e�y�l�k�y���g�Z�� 

�s �I�Z�g�_�e�v�g�u�_�����^�e�y���f�h�g�l�Z�`�Z���g�Z���i�Z�g�_�e�v���b�e�b���^�\�_�j�p�m���r�d�Z�n�Z���� 

�s �>�e�y���f�h�g�l�Z�`�Z���g�Z���'�,�1-�j�_�c�d�m���\�g�m�l�j�b���r�d�Z�n�Z�� 

�s �>�e�y���d�j�_�i�e�_�g�b�y���g�Z���k�l�_�g�_�� 

�s �K�l�h�_�q�g�u�_��- �^�e�y���f�h�g�l�Z�`�Z���\���k�l�h�c�d�_�� 

�s �;�_�k�d�h�j�i�m�k�g�u�_�� 

�s �I�h���h�[�e�Z�k�l�b���i�j�b�f�_�g�_�g�b�y���d�h�g�l�j�h�e�e�_�j�u���^�_�e�y�l�k�y���g�Z���k�e�_�^�m�x�s�b�_���l�b�i�u�� 

�s �M�g�b�\�_�j�k�Z�e�v�g�u�_���h�[�s�_�i�j�h�f�u�r�e�_�g�g�u�_�� 

�s �>�e�y���m�i�j�Z�\�e�_�g�b�y���j�h�[�h�l�Z�f�b�� 

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

�s �D�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�_�� 

�s �I�B�>-�d�h�g�l�j�h�e�e�_�j�u�� 

�s �K�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�_�� 

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

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

�s �I�j�h�]�j�Z�f�f�b�j�m�_�f�u�_���i�_�j�_�g�h�k�g�u�f���i�j�h�]�j�Z�f�f�Z�l�h�j�h�f�� 

�s �I�j�h�]�j�Z�f�f�b�j�m�_�f�u�_���k���i�h�f�h�s�v�x���^�b�k�i�e�_�y�����f�u�r�b���b���d�e�Z�\�b�Z�l�m�j�u�� 

�s �I�j�h�]�j�Z�f�f�b�j�m�_�f�u�_���k���i�h�f�h�s�v�x���i�_�j�k�h�g�Z�e�v�g�h�]�h���d�h�f�i�v�x�l�_�j�Z�� 

�s �D�h�g�l�j�h�e�e�_�j�u���f�h�]�m�l���i�j�h�]�j�Z�f�f�b�j�h�\�Z�l�v�k�y���g�Z���k�e�_�^�m�x�s�b�o���y�a�u�d�Z�o�� 
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�s �g�Z���d�e�Z�k�k�b�q�_�k�d�b�o���Z�e�]�h�j�b�l�f�b�q�_�k�d�b�o���y�a�u�d�Z�o�����&�����K�������9�L�V�X�D�O Basic); 

�s �g�Z���y�a�u�d�Z�o���F�W�D������������-3. 

�D�h�g�l�j�h�e�e�_�j�u�� �f�h�]�m�l�� �k�h�^�_�j�`�Z�l�v�� �\�� �k�\�h�_�f�� �k�h�k�l�Z�\�_�� �f�h�^�m�e�b�� �\�\�h�^�Z-�\�u�\�h�^�Z��

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

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

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

�g�b�`�g�_�]�h���m�j�h�\�g�y���b�_�j�Z�j�o�b�b���:�K�M���L�I�� 

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

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

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

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

�i�j�h�p�_�k�k�h�j�g�h�_�� �m�k�l�j�h�c�k�l�\�h��- �P�I�M������ �a�Z�i�h�f�b�g�Z�x�s�b�_���m�k�l�j�h�c�k�l�\�Z���� �q�Z�k�u���j�_�Z�e�v�g�h�]�h��

�\�j�_�f�_�g�b�� �b�� �k�l�h�j�h�`�_�\�h�c�� �l�Z�c�f�_�j���� �H�k�g�h�\�g�u�f�b�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b 

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

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

�h�i�_�j�Z�p�b�c�� �k�� �i�e�Z�\�Z�x�s�_�c�� �l�h�q�d�h�c���� �l�b�i�u�� �i�h�^�^�_�j�`�b�\�Z�_�f�u�o�� �i�h�j�l�h�\�� �\�\�h�^�Z-�\�u�\�h�^�Z����

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

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

�i�j�h�i�h�j�p�b�h�g�Z�e�v�g�Z�� �l�Z�d�l�h�\�h�c�� �q�Z�k�l�h�l�_���� �;�h�e�v�r�b�g�k�l�\�h�� �d�h�g�l�j�h�e�e�_�j�h�\�� �b�k�i�h�e�v�a�m�x�l��

�f�b�d�j�h�i�j�h�p�_�k�k�h�j�u���k���k�h�d�j�Z�s�_�g�g�u�f���g�Z�[�h�j�h�f���d�h�f�Z�g�^�����5�,�6�&- Reduced Instruction 

Set �&�R�P�S�X�W�L�Q�J������ �\�� �d�h�l�h�j�u�o�� �b�k�i�h�e�v�a�m�_�l�k�y�� �g�_�[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �d�h�f�Z�g�^��

�h�^�b�g�Z�d�h�\�h�c�� �^�e�b�g�u�� �b�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �j�_�]�b�k�l�j�h�\���� �K�h�d�j�Z�s�_�g�g�u�c�� �g�Z�[�h�j��

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

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

�h�q�_�j�_�^�g�h�c���d�h�f�Z�g�^�u�� 

�>�e�y�� �d�h�g�l�j�h�e�e�_�j�h�\���� �\�u�i�h�e�g�y�x�s�b�o�� �b�g�l�_�g�k�b�\�g�m�x�� �f�Z�l�_�f�Z�l�b�q�_�k�d�m�x��

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

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

�l�h�q�d�h�c���� �b�e�b�� �k�b�]�g�Z�e�v�g�u�o�� �i�j�h�p�_�k�k�h�j�h�\���� �\�� �d�h�l�h�j�u�o�� �h�i�_�j�Z�p�b�b�� �l�b�i�Z�� �<� �$��%���;��
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�\�u�i�h�e�g�y�x�l�k�y�� �a�Z�� �h�^�b�g�� �l�Z�d�l���� �K�b�]�g�Z�e�v�g�u�_�� �i�j�h�p�_�k�k�h�j�u�� �i�h�a�\�h�e�y�x�l�� �m�k�d�h�j�b�l�v��

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

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

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

�i�Z�f�y�l�b���\���f�h�^�m�e�b���\�u�\�h�^�Z�� 

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

�d�h�g�l�j�h�e�e�_�j�Z�� 

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

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

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

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

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

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

�H�^�g�h�c�� �b�a�� �l�_�g�^�_�g�p�b�c�� �\�� �j�Z�a�\�b�l�b�b�� �I�E�D�� �y�\�e�y�_�l�k�y�� �b�k�i�h�e�v�a�h�\�Z�g�b�_��

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

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

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

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

�h�^�g�h�]�h���f�h�^�m�e�y[19]. 

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

- �L�b�i���h�i�_�j�Z�p�b�h�g�g�h�c���k�b�k�l�_�f�u�����:�L�Q�G�R�Z�V���&�(�����/�L�Q�X�[�����'�2�6�����2�6-�������4�1�;���b��

�^�j������ 

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

�i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���g�Z���y�a�u�d�Z�o���F�W�D������������-3; 

- �L�b�i�u���i�h�^�^�_�j�`�b�\�Z�_�f�u�o���b�g�l�_�j�n�_�c�k�h�\�����5�6-232, RS-422, RS-485, CAN, 

�8�6�%�����(�W�K�H�U�Q�H�W���b���^�j������ 

- �L�b�i�u �i�h�^�^�_�j�`�b�\�Z�_�f�u�o �k�_�l�_�c (Modbus RTU, Modbus TCP, Ethernet, 

Profibus, CAN open, Device Net �b �^�j.); 
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- �<�h�a�f�h�`�g�h�k�l�v�� �i�h�^�d�e�x�q�_�g�b�y�� �m�k�l�j�h�c�k�l�\�� �b�g�^�b�d�Z�p�b�b�� �b�e�b�� �b�g�l�_�j�n�_�c�k�Z��

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

�k���b�g�l�_�j�n�_�c�k�Z�f�b���9�*�$�����'�9�,���b�e�b���&�0�2�6�����/�9�'�6�����l�j�_�d�[�h�e�Z���b���^�j������ 

- �J�Z�a�j�y�^�g�h�k�l�v�������������������������b�e�b���������[�b�l�Z���� 

- �L�Z�d�l�h�\�Z�y���q�Z�k�l�h�l�Z���f�b�d�j�h�i�j�h�p�_�k�k�h�j�Z���b���i�Z�f�y�l�b�� 

- �<�j�_�f�y���\�u�i�h�e�g�_�g�b�y���d�h�f�Z�g�^�� 

- �H�[�t�_�f�����b�_�j�Z�j�o�b�y���b���l�b�i�u���i�Z�f�y�l�b�����H�A�M�����d�w�r�����I�A�M��- �n�e�w�r�����k�t�_�f�g�Z�y���n�e�w�r��

�b���^�j������ 

- �L�b�i�u�� �\�k�l�j�h�_�g�g�u�o�� �n�m�g�d�p�b�c�� ���I�B�>-�j�_�]�m�e�y�l�h�j���� �k�q�_�l�q�b�d�b���� �R�B�F����

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

- �;�j�_�g�^ �i�j�h�b�a�\�h�^�b�l�_�e�y (Intel, AMD, Atmel, Motorola, Real Lab �b �^�j.). 

�;�u�k�l�j�h�^�_�c�k�l�\�b�_�� �i�j�h�p�_�k�k�h�j�g�h�]�h�� �f�h�^�m�e�y�� �I�E�D�� �h�[�u�q�g�h�� �h�p�_�g�b�\�Z�x�l�� �i�h��

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

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

�H�]�j�h�f�g�h�_�� �j�Z�a�g�h�h�[�j�Z�a�b�_�� �a�Z�^�Z�q���� �\�h�a�e�Z�]�Z�_�f�u�o�� �g�Z�� �I�E�D���� �b�� �k�b�e�v�g�Z�y��

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

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

�j�Z�a�j�y�^�g�u�o�� �$�W�P�H�O�� �b�� �0�L�F�U�R�F�K�L�S�� �^�h�� �k�Z�f�u�o�� �\�u�k�h�d�h�i�j�h�b�a�\�h�^�b�l�_�e�v�g�u�o��

�f�b�d�j�h�i�j�h�p�_�k�k�h�j�h�\�� �k�_�j�b�b�� �,�Q�W�Hl �3�H�Q�W�L�X�P���� �\�d�e�x�q�Z�y�� �^�\�m�o�t�y�^�_�j�g�u�_�� �b��

�q�_�l�u�j�_�o�t�y�^�_�j�g�u�_���i�j�h�p�_�k�k�h�j�u [20,21]. 

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

�Z�\�l�h�g�h�f�g�u�o�� �I�B�>-�d�h�g�l�j�h�e�e�_�j�Z�o�� �b�� �f�b�d�j�h-�I�E�D�� �^�e�y�� �g�_�k�e�h�`�g�h�]�h��

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

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

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

�i�j�h�k�l�h�l�h�c���i�j�h�]�j�Z�f�f�g�h�]�h���h�[�_�k�i�_�q�_�g�b�y�� 

�H�[�u�q�g�h�� �f�b�d�j�h�i�j�h�p�_�k�k�h�j�u���� �b�k�i�h�e�v�a�m�_�f�u�_�� �\�� �I�E�D���� �g�Z�� �g�_�k�d�h�e�v�d�h��

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

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

�f�b�d�j�h�i�j�h�p�_�k�k�h�j�h�\�� 

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

�f�h�]�m�l�� �[�u�l�v�� �h�[�j�Z�[�h�l�Z�g�u�� �\�� �i�j�h�p�_�k�k�_�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �I�E�D���� �<��

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

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

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

�o�j�Z�g�y�s�b�o�k�y�� �\�� �g�_�c�� �^�Z�g�g�u�o�� �b�� �[�u�k�l�j�h�^�_�c�k�l�\�b�y���� �B�_�j�Z�j�o�b�y�� �i�Z�f�y�l�b�� �h�l�g�h�k�b�l�k�y�� �d��

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

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

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

�y�\�e�y�_�l�k�y �i�h�k�l�h�y�g�g�h�_�� �a�Z�i�h�f�b�g�Z�x�s�_�_�� �m�k�l�j�h�c�k�l�\�h ���I�A�M���� �h�i�_�j�Z�l�b�\�g�h�_��

�a�Z�i�h�f�b�g�Z�x�s�_�_�� �m�k�l�j�h�c�k�l�\�h ���H�A�M���� �b�� �g�Z�[�h�j�� �j�_�]�b�k�l�j�h�\���� �J�_�]�b�k�l�j�u�� �y�\�e�y�x�l�k�y��

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

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

�w�e�_�f�_�g�l�Z�j�g�u�o�� �d�h�f�Z�g�^�� �i�j�h�p�_�k�k�h�j�Z���� �I�A�M�� �b�k�i�h�e�v�a�m�x�l�� �^�e�y�� �o�j�Z�g�_�g�b�y�� �j�_�^�d�h��

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

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

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

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

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

�\�u�\�h�^�b�f�u�_���g�Z���]�j�Z�n�b�d�b�����^�Z�g�g�u�_���^�e�y���h�l�h�[�j�Z�`�_�g�b�y���g�Z���^�b�k�i�e�_�_ [23]. 

�<�� �d�Z�q�_�k�l�\�_�� �I�A�M�� �h�[�u�q�g�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �w�e�_�d�l�j�b�q�_�k�d�b�� �k�l�b�j�Z�_�f�Z�y��

�i�_�j�_�i�j�h�]�j�Z�f�f�b�j�m�_�f�Z�y�� �i�Z�f�y�l�v�� ���(�(�3�5�2�0��- "Electrically Erasable Programmable 

�5�2�0������ �J�Z�a�g�h�\�b�^�g�h�k�l�v�x�� �(�(�3�5�2�0�� �y�\�e�y�_�l�k�y�� �n�e�w�r-�i�Z�f�y�l�v���� �i�j�b�g�p�b�i�� �^�_�c�k�l�\�b�y��

�d�h�l�h�j�h�c�� �h�k�g�h�\�Z�g�� �g�Z�� �o�j�Z�g�_�g�b�b�� �a�Z�j�y�^�Z�� �\�� �d�h�g�^�_�g�k�Z�l�h�j�_���� �h�[�j�Z�a�h�\�Z�g�g�h�f��

�i�e�Z�\�Z�x�s�b�f�� �a�Z�l�\�h�j�h�f�� �b�� �i�h�^�e�h�`�d�h�c�� �F�H�I-�l�j�Z�g�a�b�k�l�h�j�Z���� �H�k�h�[�_�g�g�h�k�l�v�x�� �n�e�w�r-

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

�\�u�d�e�x�q�_�g�g�h�f���i�b�l�Z�g�b�b�� 
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�J�b�k�m�g�h�d������2 - �L�b�i�h�\�Z�y���Z�j�o�b�l�_�d�l�m�j�Z���I�E�D 

 

�K�l�b�j�Z�g�b�_�� �b�� �i�_�j�_�a�Z�i�b�k�v�� �\�h�� �n�e�w�r-�i�Z�f�y�l�b�� �\�u�i�h�e�g�y�_�l�k�y�� �g�_�� �h�l�^�_�e�v�g�u�f�b��

�y�q�_�c�d�Z�f�b���� �Z�� �[�h�e�v�r�b�f�b�� �[�e�h�d�Z�f�b���� �i�h�w�l�h�f�m�� �h�g�Z�� �i�h�e�m�q�b�e�Z�� �g�Z�a�\�Z�g�b�_����

�i�j�h�b�k�o�h�^�y�s�_�_�� �h�l�� �Z�g�]�e�b�c�k�d�h�]�h�� ���I�O�D�V�K����- ���\�k�i�u�r�d�Z���� ���� �G�_�^�h�k�l�Z�l�d�h�f�� �\�k�_�o�� �I�A�M��

�y�\�e�y�_�l�k�y���g�b�a�d�h�_���[�u�k�l�j�h�^�_�c�k�l�\�b�_�� 

�D�h�e�b�q�_�k�l�\�h�� �p�b�d�e�h�\�� �a�Z�i�b�k�b�� �b�g�n�h�j�f�Z�p�b�b�� �\�h�� �n�e�w�r-�i�Z�f�y�l�v�� �h�]�j�Z�g�b�q�_�g�h�� �b��

�k�h�k�l�Z�\�e�y�_�l�� �g�_�k�d�h�e�v�d�h�� �^�_�k�y�l�d�h�\�� �l�u�k�y�q���j�Z�a���� �N�e�w�r-�i�Z�f�y�l�v�� �f�h�`�_�l�� �[�u�l�v�� �\�i�Z�y�g�Z �\��

�i�_�q�Z�l�g�m�x���i�e�Z�l�m���b�e�b���[�u�l�v���k�t�_�f�g�h�c�� 
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�<�� �d�Z�q�_�k�l�\�_�� �H�A�M�� �k�h�\�j�_�f�_�g�g�u�_�� �f�b�d�j�h�i�j�h�p�_�k�k�h�j�u�� �b�k�i�h�e�v�a�m�x�l��

�k�l�Z�l�b�q�_�k�d�m�x���i�Z�f�y�l�v�����6�5�$�0�± Static Random Access �0�H�P�R�U�\�����b���^�b�g�Z�f�b�q�_�k�d�m�x��

(DRAM �± Dynamic Random Access Memory), SDRAM (Synchronous DRAM). 

�6�5�$�0�� �\�u�i�h�e�g�y�_�l�k�y�� �g�Z�� �l�j�b�]�]�_�j�Z�o���� �b�g�n�h�j�f�Z�p�b�y�� �\�� �d�h�l�h�j�u�o�� �k�h�o�j�Z�g�y�_�l�k�y��

�g�_�h�]�j�Z�g�b�q�_�g�g�h�� �^�h�e�]�h�� �i�j�b�� �g�Z�e�b�q�b�b�� �i�b�l�Z�g�b�y���� �<�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �i�Z�f�y�l�b��

�b�g�n�h�j�f�Z�p�b�y�� �o�j�Z�g�b�l�k�y�� �g�Z�� �d�h�g�^�_�g�k�Z�l�h�j�Z�o�� �b�� �i�h�w�l�h�f�m�� �'�5�$�0�� �l�j�_�[�m�_�l��

�i�_�j�b�h�^�b�q�_�k�d�h�c�� �j�_�]�_�g�_�j�Z�p�b�b�� ���i�_�j�_�a�Z�j�y�^�d�b�� �d�h�g�^�_�g�k�Z�l�h�j�h�\������ �D�� �g�_�^�h�k�l�Z�l�d�Z�f��

�l�j�b�]�]�_�j�g�h�c�� �i�Z�f�y�l�b�� �h�l�g�h�k�b�l�k�y�� �_�_�� �\�u�k�h�d�Z�y�� �k�l�h�b�f�h�k�l�v���� �k�\�y�a�Z�g�g�Z�y�� �k�� �g�b�a�d�h�c��

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

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

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

�q�Z�k�l�h�l�Z�o�� �\�u�r�_�� �k�h�l�_�g�� �]�_�j�p���� �H�[�Z�� �l�b�i�Z�� �i�Z�f�y�l�b�� ���'�5�$�0�� �b�� �6�5�$�0���� �g�_�� �f�h�]�m�l��

�k�h�o�j�Z�g�y�l�v�� �b�g�n�h�j�f�Z�p�b�x�� �i�j�b�� �h�l�d�e�x�q�_�g�b�b�� �i�b�l�Z�g�b�y�� �I�E�D���� �I�h�w�l�h�f�m�� �g�_�d�h�l�h�j�u�_��

�l�b�i�u�� �I�E�D�� �b�k�i�h�e�v�a�m�x�l�� �[�Z�l�Z�j�_�c�g�h�_�� �i�b�l�Z�g�b�_�� �i�Z�f�y�l�b�� �^�e�y�� �k�h�o�j�Z�g�_�g�b�y��

�j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b�� �k�b�k�l�_�f�u�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �i�h�k�e�_�� �d�j�Z�l�d�h�\�j�_�f�_�g�g�h�]�h��

�i�j�_�j�u�\�Z�g�b�y �i�b�l�Z�g�b�y�� 

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

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

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

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

(ISA, PC/104, PCI, Comact �3�&�,���� �9�0�(���� �&�;�0���� �b�e�b�� �q�Z�k�l�g�h�n�b�j�f�_�g�g�u�f�b����

�I�h�k�e�_�^�h�\�Z�l�_�e�v�g�Z�y�� �r�b�g�Z�� �d�h�g�l�j�h�e�e�_�j�Z�� ���g�Z�� �h�k�g�h�\�_�� �b�g�l�_�j�n�_�c�k�Z�� �5�6-485) 

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

�\�\�h�^�Z-�\�u�\�h�^�Z[25]. 

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

�j�h�[�h�l�Z�o���� �f�_�l�Z�e�e�h- �b�� �^�_�j�_�\�h�h�[�j�Z�[�Z�l�u�\�Z�x�s�b�o�� �k�l�Z�g�d�Z�o���� �k�[�h�j�h�q�g�u�o�� �e�b�g�b�y�o����

�l�b�i�h�]�j�Z�n�k�d�b�o�� �f�Z�r�b�g�Z�o���� �\�� �h�[�h�j�m�^�h�\�Z�g�b�b�� �^�e�y�� �h�[�j�Z�[�h�l�d�b�� �i�b�s�b���� �^�e�y��

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

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

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

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

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

�y�\�e�y�x�l�k�y�� �i�h�\�u�r�_�g�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �d�� �[�u�k�l�j�h�^�_�c�k�l�\�b�x�� �b�� �h�k�h�[�u�c�� �k�h�k�l�Z�\��

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

�p�_�e�v�x���f�b�g�b�f�b�a�Z�p�b�b���k�l�h�b�f�h�k�l�b�� 

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

�<�g�m�l�j�_�g�g�b�c�� �d�h�g�l�m�j�� �k�� �k�b�]�g�Z�e�h�f�� �h�l�� �^�Z�l�q�b�d�Z�� �k�d�h�j�h�k�l�b�� ���l�Z�o�h�f�_�l�j�Z�� �b�e�b��

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

�q�Z�k�l�h���j�_�Z�e�b�a�m�_�l�k�y���\�g�m�l�j�b���k�_�j�\�h�m�k�b�e�b�l�_�e�y�����<�g�_�r�g�b�c���d�h�g�l�m�j���k���h�[�j�Z�l�g�h�c���k�\�y�a�v�x��

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

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

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

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

�a�Z�f�d�g�m�l�h�c���k�b�k�l�_�f�u�� 

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

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

�i�h�l�_�g�p�b�h�f�_�l�j�u���� �^�Z�l�q�b�d�b�� �O�h�e�e�Z�� �b�� �l�Z�o�h�f�_�l�j�u���� �W�g�d�h�^�_�j�u�� �^�_�e�y�l�k�y�� �g�Z��

�Z�[�k�h�e�x�l�g�u�_���b���b�g�d�j�_�f�_�g�l�g�u�_�����B�g�d�j�_�f�_�g�l�g�u�_���w�g�d�h�^�_�j�u���h�i�j�_�^�_�e�y�x�l���b�a�f�_�g�_�g�b�_��

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

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

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

�l�j�Z�g�k�n�h�j�f�Z�l�h�j�Z�� �b�� �\�u�^�Z�x�l�� �k�b�g�m�k�h�b�^�Z�e�v�g�u�c�� �b�� �d�h�k�b�g�m�k�h�b�^�Z�e�v�g�u�c�� �k�b�]�g�Z�e�u����

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

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

�:�P�I  [28]. 

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

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

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

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

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

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

�“������ �<���� �p�b�n�j�h�\�u�_�� �b�e�b�� �R�B�F-�k�b�]�g�Z�e�u���� �M�k�b�e�b�l�_�e�b�� �^�_�e�y�l�k�y�� �g�Z�� �m�k�b�e�b�l�_�e�b��

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

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

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

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

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

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

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

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

�m�i�j�Z�\�e�y�l�v���^�\�b�`�_�g�b�_�f���\�j�m�q�g�m�x�� 

�H�k�g�h�\�g�u�f�� �i�Z�j�Z�f�_�l�j�h�f�� �f�h�^�m�e�_�c�� �\�\�h�^�Z-�\�u�\�h�^�Z�� �^�e�y�� �m�i�j�Z�\�e�_�g�b�y��

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

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

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

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

�k�h�\�f�_�k�l�g�h�� �h�k�m�s�_�k�l�\�e�y�l�v�� �i�e�h�k�d�h-�i�Z�j�Z�e�e�_�e�v�g�h�_�� �i�_�j�_�f�_�s�_�g�b�_�� �h�^�g�h�c�� �[�Z�e�d�b���� �<��

�w�l�h�f���k�e�m�q�Z�_���g�_�k�d�h�e�v�d�h���^�\�b�]�Z�l�_�e�_�c �k�h�h�l�\�_�l�k�l�\�m�x�l���h�^�g�h�c���h�k�b���d�h�h�j�^�b�g�Z�l��[28]. 

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

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

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

�F�h�^�m�e�b�� �\�\�h�^�Z-�\�u�\�h�^�Z�� �^�e�y�� �m�i�j�Z�\�e�_�g�b�y�� �^�\�b�`�_�g�b�_�f�� �h�i�l�b�f�b�a�b�j�h�\�Z�g�u�� �^�e�y��

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

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

�^�\�b�`�_�g�b�_�f���i�j�b�\�_�^�_�g�u���g�b�`�_�� 

�F�h�^�m�e�b���\�\�h�^�Z���f�h�]�m�l���b�f�_�l�v���k�e�_�^�m�x�s�b�_���\�o�h�^�u�� 

�s �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�_�� 

�s �^�b�k�d�j�_�l�g�u�_���\�o�h�^�u�� 

�s �\�o�h�^�u���i�j�_�j�u�\�Z�g�b�c���i�j�h�p�_�k�k�h�j�Z�� 

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

�L�b�i�h�\�u�_���f�h�^�m�e�b���\�u�\�h�^�Z���f�h�]�m�l���k�h�^�_�j�`�Z�l�v�� 

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

�s �^�b�k�d�j�_�l�g�u�_���\�u�o�h�^�u�����h�[�u�q�g�h���k���h�l�d�j�u�l�u�f���d�h�e�e�_�d�l�h�j�h�f���� 

�s �p�b�n�j�h�\�u�_���\�u�o�h�^�u�� 

�s �b�f�i�m�e�v�k�g�u�_���\�u�o�h�^�u���^�e�y���r�Z�]�h�\�u�o���^�\�b�]�Z�l�_�e�_�c�� 

�H�k�g�h�\�g�u�f�b���i�Z�j�Z�f�_�l�j�Z�f�b���f�h�^�m�e�_�c���\�\�h�^�Z-�\�u�\�h�^�Z���y�\�e�y�x�l�k�y�� 

�s �\�j�_�f�y���h�[�g�h�\�e�_�g�b�y���^�Z�g�g�u�o�� 

�s �j�Z�a�j�y�^�g�h�k�l�v���b���d�h�e�b�q�_�k�l�\�h���:�P�I-�P�:�I�� 

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

�s �_�f�d�h�k�l�v���i�Z�f�y�l�b���\���r�Z�]�Z�o��  

�s �l�b�i���b���\�h�a�f�h�`�g�h�k�l�b���i�j�h�]�j�Z�f�f�g�h�]�h���h�[�_�k�i�_�q�_�g�b�y�� 

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

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

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

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

�p�b�n�j�h�\�h�c���h�[�j�Z�[�h�l�d�b���k�b�]�g�Z�e�h�\���b���k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�_���f�b�d�j�h�k�o�_�f�u�����$�6�,�&���� 

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

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

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

�^�\�b�`�_�g�b�_�f�� 

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

�k�b�g�o�j�h�g�g�h�_�����\���d�h�g�l�j�h�e�v�g�m�x���l�h�q�d�m�����^�e�y���d�Z�e�b�[�j�h�\�d�b���b��

�k�b�g�o�j�h�g�b�a�Z�p�b�b���� 

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

�s �j�_�Z�e�b�a�Z�p�b�y���a�Z�^�Z�g�g�h�c���l�j�Z�_�d�l�h�j�b�b���^�\�b�`�_�g�b�y���\���i�j�h�k�l�j�Z�g�k�l�\�_�� 

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

�s �\�h�a�\�j�Z�l���\���g�Z�q�Z�e�v�g�h�_���i�h�e�h�`�_�g�b�_�� 

�s �j�m�q�g�h�c���j�_�`�b�f���m�i�j�Z�\�e�_�g�b�y�� 

�m�i�j�Z�\�e�_�g�b�_���a�Z�\�b�k�b�f�h�k�l�v�x���k�d�h�j�h�k�l�b���h�l���\�j�_�f�_�g�b���� 

�s �l�j�Z�i�_�p�_�b�^�Z�e�v�g�Z�y; 

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

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

�s �i�h�^�Z�\�e�_�g�b�_���j�_�a�h�g�Z�g�k�g�u�o���y�\�e�_�g�b�c�����\�b�[�j�Z�p�b�c���� 

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

�s �m�i�j�Z�\�e�_�g�b�_���k�b�e�h�c���b�e�b���^�Z�\�e�_�g�b�_�f�� 

�s �a�Z�s�b�l�Z�����h�l���g�_�i�j�_�^�g�Z�f�_�j�_�g�g�h�]�h���a�Z�i�m�k�d�Z); 

�s �k�Z�f�h�^�b�Z�]�g�h�k�l�b�d�Z�� 

�s �Z�\�Z�j�b�c�g�Z�y���k�b�]�g�Z�e�b�a�Z�p�b�y�� 

�s �Z�\�Z�j�b�c�g�u�c���h�k�l�Z�g�h�\�� 

�s �n�m�g�d�p�b�y���l�Z�c�f�_�j�Z�� 

�B�k�l�h�q�g�b�d�� �i�b�l�Z�g�b�y. �K�l�Z�g�^�Z�j�l�g�u�f�b�� �g�Z�i�j�y�`�_�g�b�y�f�b�� �i�b�l�Z�g�b�y�� �I�E�D��

�y�\�e�y�x�l�k�y�� �g�Z�i�j�y�`�_�g�b�y�� ������ �<���� ������ �b�� ������ �<���� �B�k�l�h�q�g�b�d�h�f�� �w�e�_�d�l�j�b�q�_�k�d�h�c�� �w�g�_�j�]�b�b��

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

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

�I�E�D�����i�h�w�l�h�f�m���g�Z�i�j�y�`�_�g�b�_���g�Z���d�e�_�f�f�Z�o���I�E�D���b�e�b���f�h�^�m�e�_�c���\�\�h�^�Z-�\�u�\�h�^�Z���f�h�`�_�l��

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

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

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

�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_���\���^�b�Z�i�Z�a�h�g�_���g�Z�i�j�y�`�_�g�b�c���h�l���������^�h���������<�� 

�G�b�a�d�h�_�� �g�Z�i�j�y�`�_�g�b�_�� �i�b�l�Z�g�b�y�� �i�h�a�\�h�e�y�_�l�� �i�b�l�Z�l�v�� �d�h�g�l�j�h�e�e�_�j�u�� �h�l��

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

�Z�d�d�m�f�m�e�y�l�h�j�h�\�� 

�<�� �I�E�D�� �b�g�h�]�^�Z�� �b�k�i�h�e�v�a�m�x�l�� �[�Z�l�Z�j�_�x�� �^�e�y�� �i�b�l�Z�g�b�y�� �q�Z�k�h�\�� �j�_�Z�e�v�g�h�]�h��

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

�k�h�o�j�Z�g�_�g�b�y���b�g�n�h�j�f�Z�p�b�b���\���I�A�M���g�Z���\�j�_�f�y���Z�\�Z�j�b�c�g�u�o���i�_�j�_�j�u�\�h�\���i�b�l�Z�g�b�y�� 

�<�j�_�f�y�� �j�_�Z�d�p�b�b�� �d�h�g�l�j�h�e�e�_�j�Z - �w�l�h�� �b�g�l�_�j�\�Z�e�� �\�j�_�f�_�g�b�� �h�l�� �f�h�f�_�g�l�Z��

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

�^�h�� �f�h�f�_�g�l�Z�� �\�u�j�Z�[�h�l�d�b�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�c�� �j�_�Z�d�p�b�b���� �<�j�_�f�y�� �j�_�Z�d�p�b�b�� �a�Z�\�b�k�b�l�� �h�l��

�^�e�b�l�_�e�v�g�h�k�l�b�� �j�Z�[�h�q�_�]�h�� �p�b�d�e�Z�� �d�h�g�l�j�h�e�e�_�j�Z���� �d�h�l�h�j�h�_�� �h�i�j�_�^�_�e�y�_�l�k�y��

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

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

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

���:�i�i�Z�j�Z�l�g�h�_���j�_�a�_�j�\�b�j�h�\�Z�g�b�_������ 

�s �h�[�g�Z�j�m�`�_�g�b�_���h�r�b�[�h�d���p�_�g�l�j�Z�e�v�g�h�]�h���i�j�h�p�_�k�k�h�j�Z�� 

�s �k�b�]�g�Z�e�b�a�Z�p�b�y���h���k�j�Z�[�Z�l�u�\�Z�g�b�b���k�l�h�j�h�`�_�\�h�]�h���l�Z�c�f�_�j�Z�� 

�s �h�[�g�Z�j�m�`�_�g�b�_���h�l�d�Z�a�Z���[�Z�l�Z�j�_�b���b�e�b���b�k�l�h�q�g�b�d�Z���i�b�l�Z�g�b�y�� 

�s �h�[�g�Z�j�m�`�_�g�b�_���k�[�h�y���i�Z�f�y�l�b�� 

�s �i�j�h�\�_�j�d�Z���i�j�h�]�j�Z�f�f�u���i�h�e�v�a�h�\�Z�l�_�e�y�� 

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

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

�<�� �d�h�g�l�j�h�e�e�_�j�Z�o�� �^�e�y�� �k�b�k�l�_�f�� �i�j�h�l�b�\�h�Z�\�Z�j�b�c�g�h�c�� �a�Z�s�b�l�u�� ���I�:�A���� �b��

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

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

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

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

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

���i�h�^�j�h�[�g�_�_���k�f�����j�Z�a�^�_�e�����:�i�i�Z�j�Z�l�g�h�_���j�_�a�_�j�\�b�j�h�\�Z�g�b�_������ 

�G�Z�^�_�`�g�h�k�l�v �d�h�g�l�j�h�e�e�_�j�h�\�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �g�Z�j�Z�[�h�l�d�h�c�� �g�Z�� �h�l�d�Z�a����

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

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

�l�_�q�_�g�b�_���w�l�h�]�h���\�j�_�f�_�g�b�����=�H�K�L��������������-���������b�e�b���g�Z�j�Z�[�h�l�d�h�c���^�h���h�l�d�Z�a�Z��- �\�j�_�f�_�g�_�f��

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

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

�l�j�_�[�m�_�f�h�f���^�b�Z�i�Z�a�h�g�_���q�Z�k�l�h�l�����^�h�i�m�k�l�b�f�u�f���m�k�d�h�j�_�g�b�_�f���i�j�b���m�^�Z�j�_�� 

�I�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�_ �d�h�g�l�j�h�e�e�_�j�h�\�� �f�Z�e�h�c�� �f�h�s�g�h�k�l�b�� �\�u�i�h�e�g�y�_�l�k�y�� �k��

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

�G�Z�i�j�y�`�_�g�b�_�� �i�b�l�Z�g�b�y�� �d�h�g�l�j�h�e�e�_�j�Z���� �i�_�j�_�f�_�g�g�u�f�� �l�h�d�h�f- �g�h�f�b�g�Z�e�v�g�h�_ 

�i�_�j�_�f�_�g�g�h�_ �g�Z�i�j�y�`�_�g�b�_�� �i�j�b�� �d�h�l�h�j�h�f �d�h�g�l�j�h�e�e�_�j�� �f�h�`�_�l�� �]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h��

�n�m�g�d�p�b�h�g�b�j�h�\�Z�l�v�����K�m�s�_�k�l�\�m�x�s�b�_���a�g�Z�q�_�g�b�y (110-���������<���� 

�G�Z�i�j�y�`�_�g�b�_�� �i�b�l�Z�g�b�y�� �d�h�g�l�j�h�e�e�_�j�Z���� �i�h�k�l�h�y�g�g�u�f �l�h�d�h�f- �g�h�f�b�g�Z�e�v�g�h�_��

�i�h�k�l�h�y�g�g�h�_�� ���n�b�e�v�l�j�h�\�Z�g�g�h�_���� �g�Z�i�j�y�`�_�g�b�_�� �i�j�b�� �d�h�l�h�j�h�f�� �d�h�g�l�j�h�e�e�_�j�� �f�h�`�_�l 

�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h���n�m�g�d�p�b�h�g�b�j�h�\�Z�l�v�����K�m�s�_�k�l�\�m�x�s�b�_���a�g�Z�q�_�g�b�y (10-�������<���� 

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

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

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

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

�a�g�Z�q�_�g�b�y (10-�������<���� 

�J�Z�a�j�y�^�g�h�k�l�v�� �f�b�d�j�h�i�j�h�p�_�k�k�h�j�Z�� �d�h�g�l�j�h�e�e�_�j�Z-�j�Z�a�j�y�^�g�h�k�l�v�� ���[�b�l�g�h�k�l�v����

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

�h�[�f�_�g�b�\�Z�_�l�k�y�� �b�g�n�h�j�f�Z�p�b�_�c�� �k�� �h�i�_�j�Z�l�b�\�g�h�c�� �i�Z�f�y�l�v�x���� �?�k�e�b�� �j�Z�a�f�_�j�� �f�Z�r�b�g�g�h�]�h��

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

�j�Z�\�_�g�� ���� �[�Z�c�l�Z�f���� �i�j�h�p�_�k�k�h�j�� �g�Z�a�u�\�Z�x�l�� �r�_�k�l�g�Z�^�p�Z�l�b�j�Z�a�j�y�^�g�u�f�� �������� �[�b�l). 

�K�m�s�_�k�l�\�m�x�s�b�_���a�g�Z�q�_�g�b�y������-�������[�b�l���� 

�H�[�t�_�f�� �i�h�k�l�h�y�g�g�h�c�� �i�Z�f�y�l�b-�h�[�t�_�f�� �w�g�_�j�]�h�g�_�a�Z�\�b�k�b�f�h�c�� �i�Z�f�y�l�b����

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

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

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

�H�[�t�_�f�� �h�i�_�j�Z�l�b�\�g�h�c�� �i�Z�f�y�l�b-�h�[�t�_�f�� �i�Z�f�y�l�b �d�h�l�h�j�Z�y�� �b�k�i�h�e�v�a�m�_�l�k�y�� �^�e�y��

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

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

�h�l�h�[�j�Z�`�_�g�b�y���g�Z���^�b�k�i�e�_�_�� �K�m�s�_�k�l�\�m�x�s�b�_���a�g�Z�q�_�g�b�y������-���������F�[���� 

�D�h�e�b�q�_�k�l�\�h�� �^�b�k�d�j�_�l�g�u�o�� �\�o�h�^�h�\- �d�h�e�b�q�_�k�l�\�h �\�o�h�^�h�\�� �I�E�D 

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

�I�E�D�� �k�i�h�k�h�[�_�g�� �i�j�b�g�b�f�Z�l�v�� �h�^�b�g�� �[�b�g�Z�j�g�u�c�� �w�e�_�d�l�j�b�q�_�k�d�b�c�� �k�b�]�g�Z�e����

�h�i�b�k�u�\�Z�_�f�u�c�� �^�\�m�f�y�� �k�h�k�l�h�y�g�b�y�f�b�� �± �\�d�e�x�q�_�g�� �b�e�b�� �\�u�d�e�x�q�_�g�� �K�m�s�_�k�l�\�m�x�s�b�_��

�a�g�Z�q�_�g�b�y������-255). 

�D�h�e�b�q�_�k�l�\�h�� �^�b�k�d�j�_�l�g�u�o�� �\�u�o�h�^�h�\(�j�_�e�_)- �d�h�e�b�q�_�k�l�\�h �\�u�o�h�^�h�\��

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

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

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

255). 

�D�h�e�b�q�_�k�l�\�h�� �^�b�k�d�j�_�l�g�u�o�� �\�u�o�h�^�h�\ (�l�j�Z�g�a�b�k�l�h�j�g�u�o)- �d�h�e�b�q�_�k�l�\�h 

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

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

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

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

�K�m�s�_�k�l�\�m�x�s�b�_���a�g�Z�q�_�g�b�y������-255). 

�F�Z�d�k�b�f�Z�e�v�g�u�c�� �l�h�d�� �^�b�k�d�j�_�l�g�u�o�� �\�u�o�h�^�h�\�� �j�_�e�_- �f�Z�d�k�b�f�Z�e�v�g�u�c�� �l�h�d��

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

�a�g�Z�q�_�g�b�y������-�����:���� 

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

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

�K�m�s�_�k�l�\�m�x�s�b�_���a�g�Z�q�_�g�b�y������-�����:�� 

�D�h�e�b�q�_�k�l�\�h�� �Z�g�Z�e�h�]�h�\�u�o �\�o�h�^�h�\- �d�h�e�b�q�_�k�l�\�h �\�o�h�^�h�\�� �I�E�D, 

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

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

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

�\�_�e�b�q�b�g�m�� �\�� �k�l�Z�g�^�Z�j�l�g�u�c�� �w�e�_�d�l�j�b�q�_�k�d�b�c�� �k�b�]�g�Z�e���� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c�� �=�H�K�L��
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26.011-�������b���=�H�K�L���J������������-�������������N�Z�d�l�b�q�_�k�d�b���\���i�j�h�f�u�r�e�_�g�g�h�c���Z�\�l�h�f�Z�l�b�a�Z�p�b�b��

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

�<���������������“�������<�����������������<���b�����������������f�:�������������������f�:�����=�H�K�L���J������������-2001[12]. 

�D�h�e�b�q�_�k�l�\�h�� �Z�g�Z�e�h�]�h�\�u�o �\�u�o�h�^�h�\-�d�h�e�b�q�_�k�l�\�h �\�u�o�h�^�h�\�� �I�E�D����

�i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�o�� �^�e�y�� �\�u�^�Z�q�b�� �Z�g�Z�e�h�]�h�\�u�o�� �m�g�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �Z�g�Z�e�h�]�h�\�u�o��

�k�b�]�g�Z�e�h�\�� 

�D�h�e�b�q�_�k�l�\�h �g�Z�j�Z�s�b�\�Z�_�f�u�o���f�h�^�m�e�_�c-�d�h�e�b�q�_�k�l�\�h���f�h�^�m�e�_�c���\�\�h�^�Z-�\�u�\�h�^�Z �k��

�i�h�f�h�s�v�x���d�h�l�h�j�u�o���\�h�a�f�h�`�g�h���j�Z�k�r�b�j�_�g�b�_���n�m�g�d�p�b�c���I�E�D. 

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

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

�f�h�`�_�l�� �\�u�^�Z�l�v�� �g�Z�� �\�u�o�h�^�_�� �G�Z�i�j�b�f�_�j���� �^�\�h�b�q�g�u�c�� ��-�j�Z�a�j�y�^�g�u�c�� �:�P�I�� �k�i�h�k�h�[�_�g��

�\�u�^�Z�l�v�����������^�b�k�d�j�_�l�g�u�o���a�g�Z�q�_�g�b�c�������«��������. 

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

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

�G�Z�i�j�b�f�_�j���� �h�^�g�h�[�b�l�g�u�c�� �P�:�I�� �k�i�h�k�h�[�_�g�� �\�h�k�i�j�h�b�a�\�_�k�l�b�� �^�\�Z�� ����1���� �m�j�h�\�g�y���� �Z��

�\�h�k�v�f�b �[�b�l�g�u�c���² 256 (28�����m�j�h�\�g�_�c�� 

�Y�a�u�d�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y�� �d�h�g�l�j�h�e�e�_�j�Z�����D�h�g�l�j�h�e�e�_�j�u�� �f�h�]�m�l��

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

�� �g�Z���d�e�Z�k�k�b�q�_�k�d�b�o���Z�e�]�h�j�b�l�f�b�q�_�k�d�b�o���y�a�u�d�Z�o�����&�����K�������9�L�V�X�D�O���%�D�V�L�F���� 

�� �g�Z���y�a�u�d�Z�o���F�W�D������������-3. 

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

�d�h�g�l�j�h�e�e�_�j�Z�f�b�� �b�e�b�� �i�h�^�k�b�k�l�_�f�Z�f�b�� �I�E�D�� �^�h�e�`�_�g�� �i�h�^�^�_�j�`�b�\�Z�l�v �b�g�l�_�j�n�_�c�k�u��

�k�\�y�a�b�� �l�Z�d�b�o�� �d�Z�d��RS-232. -422. -485. Profibus, EthernetCAN, LON, MIL  1553 �b 

�f�g�h�]�b�o �^�j�m�]�b�o [28]. 

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

�d�h�g�l�j�h�e�e�_�j�Z�f�b�� �b�e�b�� �i�h�^�k�b�k�l�_�f�Z�f�b�� �I�E�D�� �^�h�e�`�_�g�� �i�h�^�^�_�j�`�b�\�Z�l�v�� �i�j�h�l�h�d�h�e�u��

�i�j�h�f�u�r�e�_�g�g�u�o�� �k�_�l�_�c���� �l�Z�d�b�_�� �d�Z�d�� �3�U�R�I�L�E�X�V���� �&�D�Q�E�X�V���� �0�R�G�E�X�V���� �/�R�Q�Z�R�U�N�� �b�� �^�j������ �Z��

�l�Z�d�`�_���e�h�d�Z�e�v�g�u�_���k�_�l�b��[29]. 
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�K�j�_�^�g�_�_�� �\�j�_�f�y�� �f�_�`�^�m�� �h�l�d�Z�a�Z�f�b���� �g�Z�j�Z�[�h�l�d�Z�� �g�Z�� �h�l�d�Z�a-�g�Z�^�_�`�g�h�k�l�v 

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

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

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

�K�j�_�^�g�b�c���k�j�h�d���k�e�m�`�[�u-�w�l�h���i�_�j�b�h�^�����\���l�_�q�_�g�b�_���d�h�l�h�j�h�]�h���b�a�]�h�l�h�\�b�l�_�e�v���I�E�D 

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

�g�Z�a�g�Z�q�_�g�b�x���� �g�_�k�l�b�� �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�� �a�Z�� �k�m�s�_�k�l�\�_�g�g�u�_�� �g�_�^�h�k�l�Z�l�d�b���� �\�h�a�g�b�d�r�b�_��

�i�h���_�]�h���\�b�g�_ 

�0�$�;�� �l�_�f�i�_�j�Z�l�m�j�Z-�f�Z�d�k�b�f�Z�e�v�g�Z�y�� �l�_�f�i�_�j�Z�l�m�j�Z�� �i�j�b�� �d�h�l�h�j�h�c�� �I�E�D��

�]�Z�j�Z�g�l�b�j�h�\�Z�g�h���\�u�i�h�e�g�y�_�l���k�\�h�b���n�m�g�d�p�b�b�� 

�0�,�1�� �l�_�f�i�_�j�Z�l�m�j�Z-�f�b�g�b�f�Z�e�v�g�Z�y �l�_�f�i�_�j�Z�l�m�j�Z�� �i�j�b�� �d�h�l�h�j�h�c�� �I�E�D��

�]�Z�j�Z�g�l�b�j�h�\�Z�g�h���\�u�i�h�e�g�y�_�l���k�\�h�b���n�m�g�d�p�b�b�� 

�K�l�_�i�_�g�v�� �a�Z�s�b�l�u�� �d�h�j�i�m�k�Z�� �,�3- �K�l�_�i�_�g�v�� �a�Z�s�b�l�u�� �h�l�� �\�h�a�^�_�c�k�l�\�b�y��

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

�d�e�Z�k�k�b�n�b�p�b�j�m�_�l�k�y�� �=�H�K�L�� ����������-�������� �>�e�y�� �h�[�h�a�g�Z�q�_�g�b�y�� �k�l�_�i�_�g�b�� �a�Z�s�b�l�u��

�b�k�i�h�e�v�a�m�x�l�k�y���^�\�_���[�m�d�\�u�����,�3�������a�Z���d�h�l�h�j�u�f�b���k�e�_�^�m�x�l���^�\�_���p�b�n�j�u�����I�_�j�\�Z�y���p�b�n�j�Z��

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

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

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

�L�Z�[�e�b�p�Z������2- �A�g�Z�q�_�g�b�y���p�b�n�j���\���h�[�h�a�g�Z�q�_�g�b�b���,�3���k�l�_�i�_�g�b���a�Z�s�b�l�u 

�P�b�n�j�Z �A�g�Z�q�_�g�b�_���i�_�j�\�h�c���p�b�n�j�u�� �A�g�Z�q�_�g�b�_���\�l�h�j�h�c �p�b�n�j�u�� 

0 �A�Z�s�b�l�Z���h�l�k�m�l�k�l�\�m�_�l �A�Z�s�b�l�Z���h�l�k�m�l�k�l�\�m�_�l 

1 �A�Z�s�b�l�Z���h�l���l�\�_�j�^�u�o���l�_�e���j�Z�a�f�_�j�h�f���[�h�e�_�_���������f�f �A�Z�s�b�l�Z���h�l���d�Z�i�_�e�v���\�h�^�u 

2 �A�Z�s�b�l�Z���h�l���l�\�_�j�^�u�o���l�_�e���j�Z�a�f�_�j�h�f���[�h�e�_�_���������f�f �A�Z�s�b�l�Z���h�l���d�Z�i�_�e�v���\�h�^�u��

�i�j�b���g�Z�d�e�h�g�_���^�h�������ž 

3 �A�Z�s�b�l�Z���h�l���l�\�_�j�^�u�o���l�_�e���j�Z�a�f�_�j�h�f���[�h�e�_�_�����������f�f �A�Z�s�b�l�Z���h�l���^�h�`�^�y 

4 �A�Z�s�b�l�Z���h�l���l�\�_�j�^�u�o���l�_�e���j�Z�a�f�_�j�h�f���[�h�e�_�_�������f�f �A�Z�s�b�l�Z���h�l���[�j�u�a�] 

5 �A�Z�s�b�l�Z���h�l���i�u�e�b�����I�j�h�g�b�d�g�h�\�_�g�b�_���i�u�e�b�� �A�Z�s�b�l�Z���h�l���\�h�^�y�g�u�o���k�l�j�m�c 

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

�A�Z�s�b�l�Z���h�l���\�h�e�g���\�h�^�u 



38 

 

2.2 �F�_�l�h�^�b�d�Z�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �i�h�� �\�u�[�h�j�m�� �i�j�h�]�j�Z�f�f�b�j�m�_�f�u�o��

�e�h�]�b�q�_�k�d�b�o���d�h�g�l�j�h�e�e�_�j�h�\ 

2.2.1 �I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q�b 

�;�h�e�v�r�b�_�� �h�[�t�_�f�u�� �^�Z�g�g�u�o�� �h �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�o �I�E�D���� �i�h�k�l�m�i�Z�x�s�b�_�� �d��

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

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

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

�i�j�b�f�_�g�_�g�b�y���\���d�h�f�i�e�_�d�l�h�\�Z�g�b�b���d�h�g�l�j�h�e�v�g�h-�i�j�h�\�_�j�h�q�g�h�c���Z�i�i�Z�j�Z�l�m�j�u. 

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

�<�o�h�^�g�u�f�b���^�Z�g�g�u�f�b���^�e�y���j�_�Z�e�b�a�Z�p�b�b���a�Z�^�Z�q���k�b�k�l�_�f�u���y�\�e�y�x�l�k�y�� 

�s P- �f�g�h�`�_�k�l�\�Z���h�i�j�_�^�_�e�z�g�g�u�o �i�Z�j�Z�f�_�l�j�h�\ �I�E�D�� 

�s Pi- �f�g�h�`�_�k�l�\�Z���a�g�Z�q�_�g�b�c���i�Z�j�Z�f�_�l�j�Z �b�a �[�Z�a�u �a�g�Z�g�b�c���I�E�D�� 

 �B�a���d�h�l�h�j�u�o���f�u���f�h�`�_�f���\�u�j�Z�a�b�l�v: 

�s Pij - �a�g�Z�q�_�g�b�_���i�Z�j�Z�f�_�l�j�Z �d�h�g�d�j�_�l�g�h�]�h �I�E�D���� 

�>�Z�e�_�_ �f�u �\�k�l�Z�_�f���i�_�j�_�^���a�Z�^�Z�q�_�c���d�h�f�i�h�g�h�\�d�b �\���f�g�h�]�h�f�_�j�g�h�f���?�\�d�e�b�^�h�\�h�f��

�i�j�h�k�l�j�Z�g�k�l�\�_ �\�_�d�l�h�j�h�\ �n�Z�d�l�h�j�h�\: 

�s {Pij } �d��-�\�_�d�l�h�j �n�Z�d�l�h�j�h�\���\�k�_�o���a�g�Z�q�_�g�b�c���i�Z�j�Z�f�_�l�j�h�\, �d�h�g�d�j�_�l�g�u�o 

�d�h�g�l�j�h�e�e�_�j�h�\ �b�a���[�Z�a�u���a�g�Z�g�b�c�� 

�s {Pij } �L-�b �\�_�d�l�h�j���n�Z�d�l�h�j�h�\ �\�k�_�o���a�g�Z�q�_�g�b�c���i�Z�j�Z�f�_�l�j�h�\ �a�Z�^�Z�g�g�h�]�h���\��

�l�_�o�g�b�q�_�k�d�h�f���a�Z�^�Z�g�b�b �L�A���w�l�Z�e�h�g�g�h�]�h �d�h�g�l�j�h�e�e�_�j�Z���d�h�l�h�j�h�f�m���[�m�^�_�l��

�g�Z�o�h�^�b�l�v�k�y���Z�g�Z�e�h�]�� 

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

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

�G�Z�i�j�b�f�_�j�� �b�g�l�_�j�n�_�c�k�u�� �b�� �i�j�h�l�h�d�h�e�u�� �k�\�y�a�b�� �I�E�D�� �[�m�^�m�l�� �a�Z�d�h�^�b�j�h�\�Z�g�u��

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

�B�g�l�_�j�n�_�c�k �I�j�h�l�h�d�h�e�� �D�h�^ 
 RS-232 Modbus RTU 1 
 RS-485 Modbus-�:�6�&�,�, 2 

RS-232/ RS-485/ Modbus-TCP 3 
RS-232/ RS-485/Ethernet �H�<�?�G��Modbus-RTU/ Modbus-�:�6�&�,�, 4 
RS-232/ RS-485/USB2.0 DCON/GateWay 5 

RS-232/ RS-
485/Ethernet/USB2.0 Modbus-RTU/DCON 6 

 

�I�h�k�e�_���d�h�f�i�h�g�h�\�d�b �\�_�d�l�h�j�h�\�����f�u���i�h�e�m�q�b�f: 

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

�k�h�h�l�\�_�l�k�l�\�m�_�l���d�h�g�d�j�_�l�g�h�f�m���I�E�D���b�a �[�Z�a�u �a�g�Z�g�b�c�� 

�W-�l�h�q�d�m �w�l�Z�e�h�g�Z, �k�h�h�l�\�_�l�k�l�\�m�x�s�m�x �\�k�_�f �m�d�Z�a�Z�g�g�u�f�� �\�� �L�A 

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f. 

�L�h�q�d�b���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�_�� �k�h�[�h�c�� �a�Z�d�h�^�b�j�h�\�Z�g�g�u�_�� �I�E�D �\�� �f�g�h�]�h�f�_�j�g�h�f��

�i�j�h�k�l�j�Z�g�k�l�\�_�����b���l�h�q�d�Z���w�l�Z�e�h�g�Z���i�h�d�Z�a�Z�g�u���g�Z���j�b�k�m�g�d�_ 2.3. 

 

�o  

 

�J�b�k�m�g�h�d������3 - �L�h�q�d�b �I�E�D �\���f�g�h�]�h�f�_�j�g�h�f���i�j�h�k�l�j�Z�g�k�l�\�_ 
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2.2.2 �A�Z�^�Z�q�Z���i�h�b�k�d�Z���[�e�b�a�h�k�l�b 

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

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

�i�j�b�e�h�`�_�g�b�c�����l�Z�d�b�o���d�Z�d���o�j�Z�g�b�e�b�s�Z���b�a�h�[�j�Z�`�_�g�b�c�����b�g�l�_�e�e�_�d�l�m�Z�e�v�g�Z�y���h�[�j�Z�[�h�l�d�Z��

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

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

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

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

�i�h�g�y�l�b�_�f���i�h�e�h�`�_�g�b�y���h�[�t�_�d�l�Z�����Z���k�h�o�j�Z�g�y�x�l���b�g�n�h�j�f�Z�p�b�x���i�h�e�h�`�_�g�b�y���h�[�t�_�d�l�h�\��

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

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

�k�o�h�^�k�l�\�Z���� �[�e�b�a�h�k�l�b�� �h�[�t�_�d�l�h�\�� �f�_�`�^�m�� �k�h�[�h�c�� �i�h�� �\�k�_�c�� �k�h�\�h�d�m�i�g�h�k�l�b��

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

�i�j�b�a�g�Z�d�h�\���g�Z�a�u�\�Z�_�l�k�y���l�Z�d�Z�y���\�_�e�b�q�b�g�Z��Distr(P,P�•). 

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

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

�j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m�� �h�[�t�_�d�l�Z�f�b���� �D�j�h�f�_�� �l�_�j�f�b�g�Z�©�j�Z�k�k�l�h�y�g�b�_�ª���� �\�� �e�b�l�_�j�Z�l�m�j�_��

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

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

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

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

�j�Z�k�k�l�h�y�g�b�_�ª�����b�e�b���©�_�\�d�e�b�^�h�\�Z���f�_�l�j�b�d�Z�ª�� 

 

�&�E�O�P�:�2�á �2�ñ�; L §�Ã �:�-�ÜF �-�Ü
�ñ�;�6�7�5

�Ü�@�4
�.

 ,   (1.1) 

�]�^�_��Distr(P, P�•�����± �j�Z�k�k�l�h�y�g�b�_���f�_�`�^�m���h�[�t�_�d�l�Z�f�b��P �b��P�•�����-�Ü �± �q�b�k�e�h�\�h�_���a�g�Z�q�_�g�b�_���L-

�c�� �i�_�j�_�f�_�g�g�h�c�� �^�e�y�� �h�[�t�_�d�l�Z�� �3. �-�Ü
�ñ�± �q�b�k�e�h�\�h�_�� �a�g�Z�q�_�g�b�_�� �L-�c�� �i�_�j�_�f�_�g�g�h�c�� �^�e�y��

�h�[�t�_�d�l�Z���3�•����n�± �d�h�e�b�q�_�k�l�\�h���b�a�f�_�j�_�g�b�c�� 
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�L�_�i�_�j�v���b�f�_�y���f�g�h�]�h�f�_�j�g�h�_���i�j�h�k�l�j�Z�g�k�l�\�h���k���l�h�q�d�Z�f�b���d�h�g�l�j�h�e�e�_�j�h�\���b�a���[�Z�a�u��

�b�� �w�l�Z�e�h�g�Z�� �b�a�� �L�A�� �i�j�_�^�k�l�h�b�l�� �j�_�r�b�l�v�� �a�Z�^�Z�q�m�� �i�h�b�k�d�Z�� �[�e�b�a�h�k�l�b�� �I�E�D 

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

�_�\�d�e�b�^�h�\�h�c �f�_�l�j�b�d�b). 

 

2.3 �H�l�[�h�j�� �b�� �h�p�_�g�d�Z�� �f�h�^�_�e�_�c�� �i�j�h�]�j�Z�f�f�b�j�m�_�f�h�]�h�� �e�h�]�b�q�_�k�d�h�]�h��

�d�h�g�l�j�h�e�e�_�j�Z 

�G�Z�� �w�l�h�f�� �w�l�Z�i�_�� �[�m�^�m�l�� �h�l�h�[�j�Z�g�u 3 �l�h�q�d�b �I�E�D, �]�_�h�f�_�l�j�b�q�_�k�d�b��

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

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

�h�l�h�[�j�Z�g�g�u�o�� �I�E�D�� �k�� �L�A���� �K�� �p�_�e�v�x�� �i�j�b�^�Z�g�b�y�� �g�_�d�h�l�h�j�u�f�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f 

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

�j�_�r�_�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �\�_�k�h�\�m�x�� �n�m�g�d�p�b�x���� �>�Z�e�_�_ �g�Z�� �h�k�g�h�\�Z�g�b�b�� �w�l�b�o�� �^�Z�g�g�u�o��

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

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

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

�h�l�h�[�j�Z�g�g�u�_�� �i�j�h�n�b�e�b�� �� �g�Z�b�[�h�e�_�_�� �i�h�^�o�h�^�y�s�b�o�� �I�E�D���� �L�_�f�� �k�Z�f�u�f�� �h�q�_�g�v��

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

�I�j�b�f�_�j���j�_�a�m�e�v�l�Z�l�Z���g�Z���^�b�Z�]�j�Z�f�f�_���h�l�h�[�j�Z�`�_�g���g�Z���j�b�k�m�g�d�_ 2.4. 

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

1 �H�i�j�_�^�_�e�_�g�b�_ �l�j�_�[�m�_�f�u�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d���d�h�g�l�j�h�e�e�_�j�Z �i�h���L�A. 

2 �M�k�l�Z�g�h�\�d�Z���h�]�j�Z�g�b�q�_�g�b�c���g�Z���a�g�Z�q�_�g�b�y���i�Z�j�Z�f�_�l�j�h�\ 

3 �D�h�^�b�j�h�\�Z�g�b�_���d�Z�q�_�k�l�\�_�g�g�u�o���i�Z�j�Z�f�_�l�j�h�\ 

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

�d�Z�`�^�h�]�h���I�E�D���b���L�A�����j�_�r�Z�l�_�e�_�f���w�d�k�i�_�j�l�g�h�c���k�b�k�l�_�f�u 

5 �<�b�a�m�Z�e�b�a�Z�p�b�y���f�g�h�`�_�k�l�\�Z���f�h�^�_�e�_�c���I�E�D���\���f�g�h�]�h�f�_�j�g�h�f���i�j�h�k�l�j�Z�g�k�l�\�_��

�b���h�l�[�h�j���[�e�b�`�Z�c�r�b�o���d���m�k�e�h�\�b�y�f���L�A 

6 �J�Z�k�q�_�l���d�h�w�n�n�b�p�b�_�g�l�Z���k�h�h�l�\�_�l�k�l�\�b�y���a�Z�i�j�h�k�m���L�A 
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7 �N�h�j�f�b�j�h�\�Z�g�b�_���j�_�d�h�f�_�g�^�Z�p�b�c���^�e�y���e�b�p�Z���i�j�b�g�b�f�Z�x�s�_�]�h���j�_�r�_�g�b�_ 

�>�h�i�h�e�g�b�l�_�e�v�g�u�f�b�� �w�l�Z�i�Z�f�b�� �f�h�`�_�l�� �[�u�l�v�� �i�h�k�l�j�h�_�g�b�_�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �b��

�n�h�j�f�b�j�h�\�Z�g�b�_���h�l�q�_�l�Z�� 

 

 

�J�b�k�m�g�h�d������4 - �E�_�i�_�k�l�d�h�\�Z�y���^�b�Z�]�j�Z�f�f�Z���j�_�a�m�e�v�l�Z�l�h�\ 

 

2.4 �<�u�\�h�^�u���i�h�������]�e�Z�\�_ 

�< �^�Z�g�g�h�c�� �]�e�Z�\�_ �[�u�e�h�� �i�j�h�b�a�\�_�^�_�g�h�� �h�i�b�k�Z�g�b�_�� �h�[�h�[�s�_�g�g�h�c�� �f�h�^�_�e�b�� �I�E�D����

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

�j�Z�a�j�Z�[�h�l�d�Z���f�h�^�_�e�b���I�E�D���� 

�;�u�e�b�� �\�u�^�_�e�_�g�u�� �b�� �h�l�j�Z�g�`�b�j�h�\�Z�g�g�u�� �g�Z�b�[�h�e�_�_�� �\�Z�`�g�u�_�� �l�_�o�g�b�q�_�k�d�b�_��

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

�a�g�Z�g�b�c���h���I�E�D�� 

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

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

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

�h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �b�f�i�h�j�l�g�u�o�� �d�h�g�l�j�h�e�e�_�j�\�� �G�Z�� �h�k�g�h�\�Z�g�b�b�� �i�_�j�_�q�g�y �h�k�g�h�\�g�u�o��

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

�a�g�Z�g�b�c �b�f�i�h�j�l�g�u�o���b���h�l�_�q�_�k�l�\�_�g�g�u�o���I�E�D��. 

�N�j�Z�]�f�_�g�l���[�Z�a�u���^�Z�g�u�o���b�f�i�h�j�l�g�u�o���I�E�D���i�j�_�^�k�l�Z�\�e�_�g���g�Z���j�b�k�m�g�d�_���������� 

 

 

�J�b�k�m�g�h�d��3.1 - �;�Z�a�u���a�g�Z�g�b�c �b�f�i�h�j�l�g�u�o���I�E�D 

 

�N�j�Z�]�f�_�g�l���[�Z�a�u���a�g�Z�g�b�c�h�l�_�q�_�k�l�\�_�g�g�u�o �I�E�D���i�j�_�^�k�l�Z�\�e�_�g���g�Z���j�b�k�m�g�d�_������2. 

 

 

 

�J�b�k�m�g�h�d������2 - �;�Z�a�u���a�g�Z�g�b�c�h�l�_�q�_�k�l�\�_�g�u�o �I�E�D 
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�<�� �d�Z�`�^�m�x�� �[�Z�a�_�� �h�i�b�k�Z�g�h�� �g�_�� �f�_�g�_�_�� ������ �f�h�^�_�e�_�c�� �d�h�g�l�j�h�e�e�_�j�h�\�� �j�Z�a�g�u�o��

�i�j�h�b�a�\�h�b�l�_�e�_�c�� 

�>�Z�e�_�_�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �[�Z�a�� �d�h�g�l�j�h�e�e�_�j�h�\�� �[�u�e�Z�� �k�h�a�^�Z�g�Z�� �[�Z�a�Z�� �k�e�h�\�Z�j�y�^�e�y��

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

�k�h�k�l�h�y�g�b�y���l�h�]�h���b�e�b���b�g�h�]�h���i�Z�j�Z�f�_�l�j�Z�� 

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

 

 

 

�J�b�k�m�g�h�d������3 - �;�Z�a�u���^�Z�g�u�o���k�e�h�\�Z�j�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d 
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3.1 �<�u�[�h�j�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �i�j�h�]�j�Z�f�f�b�j�m�_�f�u�o�� �e�h�]�b�q�_�k�d�b�o��

�d�h�g�l�j�h�e�e�_�j�h�\�i�h���i�j�_�^�e�h�`�_�g�g�h�c���f�_�l�h�^�b�d�_ 

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

�d�h�k�f�b�q�_�k�d�h�]�h���Z�i�i�Z�j�Z�l�Z���©�G�m�f�b�a�f�Z�l-�F�D�;�ª�� 

�D�I�:�� �^�h�e�`�g�Z�� �[�u�l�v�� �j�Z�k�k�q�b�l�Z�g�Z�� �g�Z�� �i�b�l�Z�g�b�_ �h�l�� �i�j�h�f�u�r�e�_�g�g�h�c�� �k�_�l�b��

�q�Z�k�l�h�l�h�c���������r�������=�p���b���g�Z�i�j�y�`�_�g�b�_�f�����������<���k���h�l�d�e�h�g�_�g�b�_�f���r10%. 

�I�h�l�j�_�[�e�y�_�f�Z�y���f�h�s�g�h�k�l�v �i�j�b���\�d�e�x�q�_�g�b�b���D�I�: �± �g�_���[�h�e�_�_�����������<�l�� 

�D�I�:���^�h�e�`�g�Z���h�[�_�k�i�_�q�b�\�Z�l�v�� 

�s �g�Z�i�j�y�`�_�g�b�_���i�b�l�Z�g�b�y �i�j�b�\�h�^�Z (27�“3) �<; 

�s �k�t�_�f���l�_�e�_�f�_�l�j�b�q�_�k�d�h�c���b�g�n�h�j�f�Z�p�b�b���k���^�Z�l�q�b�d�Z���m�]�e�Z �K�I��-4-2 �b��

�i�j�_�h�[�j�Z�a�h�\�Z�g�b�_���_�_���\���p�b�n�j�h�\�h�_���a�g�Z�q�_�g�b�_���m�]�e�h�\�u�o���]�j�Z�^�m�k�h�\���k��

�i�h�]�j�_�r�g�h�k�l�v�x���g�_���[�h�e�_�_���“�����������m�]�e�h�\�h�]�h �]�j�Z�^�m�k�Z; 

�s �d�h�g�l�j�h�e�v���l�_�o�g�b�q�_�k�d�h�]�h���k�h�k�l�h�y�g�b�y �f�_�o�Z�g�b�q�_�k�d�b�o���k�b�k�l�_�f���g�Z �\�k�_�o��

�k�l�Z�^�b�y�o���i�h�^�]�h�l�h�\�d�b���b���b�k�i�u�l�Z�g�b�c �d�h�g�l�j�h�e�v���d�h�g�l�Z�d�l�g�u�o���^�Z�l�q�b�d�h�\ 9 

�r�l ; 

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

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

�h�i�j�_�^�_�e�y�x�s�b�_���k�l�u�d�h�\�d�m���D�I�: �k���f�_�o�Z�g�b�q�_�k�d�b�c���k�b�k�l�_�f�h�c; 

�s �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_���k�i�m�k�d�h�\�h�]�h �m�k�l�j�h�c�k�l�\�Z������������������-�����������d�h�e���������r�l������

�i�h������������������-�������L�M. 

�=�Z�j�Z�g�l�b�c�g�u�c�� �k�j�h�d�� �w�d�k�i�e�m�Z�l�Z�p�b�b�� �D�I�:�� �^�h�e�`�_�g�� �[�u�l�v�� �g�_�� �f�_�g�_�_�� ������ �e�_�l�� 

�J�_�k�m�j�k �D�I�:���^�h�e�`�_�g���[�u�l�v���g�_���f�_�g�_�_�����������������q���\���l�_�q�_�g�b�_���k�j�h�d�Z���k�e�m�`�[�u. 

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

�D�I�:���^�h�e�`�g�Z���h�[�_�k�i�_�q�b�\�Z�l�v �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v �i�h�k�e�_ �l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�y 

�i�j�b���k�e�_�^�m�x�s�b�o���m�k�e�h�\�b�y�o�� 

�l�_�f�i�_�j�Z�l�m�j�_���h�d�j�m�`�Z�x�s�_�]�h���\�h�a�^�m�o�Z���± �h�l���f�b�g�m�k���������ƒ�K���^�h���i�e�x�k���������ƒ�K���� 

�h�l�g�h�k�b�l�_�e�v�g�h�c���\�e�Z�`�g�h�k�l�b���\�h�a�^�m�o�Z���i�j�b���l�_�f�i�_�j�Z�l�m�j�_���������ƒ�K���± �^�h����������. 
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�F�_�l�h�^�b�d�Z���\�u�[�h�j�Z �I�E�D �i�j�h�b�a�\�h�^�b�l�k�y���\�������w�l�Z�i�Z. 

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

�i�Z�j�Z�f�_�l�j�h�\���b�a���L�A�� 

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

�\�u�[�h�j�d�b�� ���l�h�q�g�h���� �g�_�� �f�_�g�v�r�_���� �g�_�� �[�h�e�v�r�_). �H�d�g�h�� �\�\�h�^�Z�� �i�Z�j�Z�f�_�l�j�h�\�� �L�A��

�h�l�h�[�j�Z�`�_�g�h���g�Z���j�b�k�m�g�d�_���������� 

 

 

 

�J�b�k�m�g�h�d������4 - �H�d�g�h���\�\�h�^�Z���i�Z�j�Z�f�_�l�j�h�\���L�A 

 

�L�_�f���k�Z�f�u�f���f�u���k�n�h�j�f�b�j�h�\�Z�e�b���a�Z�^�Z�g�b�_���^�e�y���w�d�k�i�_�j�l�g�h�c���k�b�k�l�_�f�u���\���f�g�h�]�h�f�_�j�g�h�f��

�i�j�h�k�l�j�Z�g�k�l�\�_�� 

 �G�Z�� �\�l�h�j�h�f�� �w�l�Z�i�_ �f�_�l�h�^�b�d�_�� �i�j�h�b�a�\�h�^�b�l�k�y�� �h�l�[�h�j�� �I�E�D�� �i�h�� �a�Z�^�Z�g�g�u�f��

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

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

�k�h�h�l�\�_�l�k�l�\�b�y���i�j�_�^�e�h�`�_�g�g�u�o���I�E�D���i�Z�j�Z�f�_�l�j�Z�f�� �a�Z�^�Z�g�g�u�f���\���L�A�� 

�H�d�g�h���i�j�_�^�e�h�`�_�g�b�c���i�h���\�u�[�h�j�m���I�E�D���h�l�h�[�j�Z�`�_�g�h���g�Z���j�b�k�m�g�d�_���������� 

 

 

 

�J�b�k�m�g�h�d������5 - �H�d�g�h���i�j�_�^�e�h�`�_�g�b�c���i�h���\�u�[�h�j�m���I�E�D 

 

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

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

�h�l�h�[�j�Z�g�g�u�_���i�j�h�n�b�e�b���I�E�D�����L�_�f���k�Z�f�u�f���h�q�_�g�v���g�Z�]�e�y�^�g�h���i�h�d�Z�a�Z�g�u���g�_�^�h�k�l�Z�l�d�b���b��

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

�f�g�_�g�b�_�f���w�d�k�i�_�j�l�Z 

 

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

�q�l�h���k�bc�l�_�f�Z���^�_�c�k�l�\�b�l�_�e�v�g�h���\�u�[�j�Z�e�Z���k�Z�f�u�_���i�h�^�o�h�^�y�s�b�_���i�h�l�j�_�[�h�\�Z�g�b�y�f �I�E�D�� 

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

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �d�� �L�A�� �I�E�D���� �k�h�\�i�Z�^�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �K�I�I�J�� �k�� �f�g�_�g�b�y�f�b��

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

2.4. 

      �L�Z�[�e�b�p�Z��������- �F�g�_�g�b�y���w�d�k�i�_�j�l�h�\ 

  �I�E�D���� �I�E�D 2 �I�E�D 3 

�W�d�k�i�_�j�l���� �I�E�D������-x12 �F�K-714B2S NI-18DI 

�W�d�k�i�_�j�l���� �I�E�D������-x12 �F�K-714B2S NI-18DI 

�W�d�k�i�_�j�l���� �F�K-714B2S �I�E�D������-x12 NI-18DI 

�W�d�k�i�_�j�l 4 �I�E�D������-x12 NI-18DI �F�K-714B2S 

�K�I�I�J �I�E�D������-x12 �F�K-714B2S NI-18DI 

�K�h�\�i�Z�^�_�g�b�_ % 75 50 75 
 

 

3.3 �<�u�\�h�^�u���i�h�������]�e�Z�\�_ 

�<�� �^�Z�g�g�h�c�� �]�e�Z�\�_�� �[�u�e�h�� �i�j�h�b�a�\�_�^�_�g�h�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �[�Z�a�u�� �a�g�Z�g�b�c�� �I�E�D�� �g�Z��

�h�k�g�h�\�Z�g�b�b���i�_�j�_�q�g�y���h�k�g�h�\�g�u�o���l�_�o�g�b�q�_�k�d�b�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d��. 

�I�j�h�b�a�\�_�^�_�g�� �\�u�[�h�j�� �h�l�_�q�_�k�l�\�g�g�u�o�� �I�E�D�� �^�e�y�� �D�I�:�� �i�h�� �i�j�_�^�e�h�`�_�g�g�h�c��

�f�_�l�h�^�b�d�_�� 

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

�b�o���k���f�g�_�g�b�_�f���w�d�k�i�_�j�l�Z��  
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�A�:�D�E�X�Q�?�G�B�? 

�<�� �i�j�h�p�_�k�k�_�� �\�u�i�h�e�g�_�g�b�y�� �^�Z�g�g�h�c�� �j�Z�[�h�l�u �i�j�h�\�_�^�_�g�h�� �^�_�l�Z�e�v�g�h�_��

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

�w�n�n�_�d�l�b�\�g�u�f�� �\�u�[�h�j�h�f �I�E�D �b�� �\�u�y�\�e�_�g�u�� �d�j�b�l�_�j�b�b�� �h�p�_�g�d�b�� �Z�e�v�l�_�j�g�Z�l�b�\�� �\��

�i�j�h�p�_�k�k�_���i�j�b�g�y�l�b�y���j�_�r�_�g�b�y�� 

�K�n�h�j�f�b�j�h�\�Z�g�Z�� �i�Z�j�Z�f�_�l�j�b�q�_�k�d�Z�y�� �f�h�^�_�e�v �I�E�D �k�h�k�l�h�y�s�Z�y�� �b�a�� ������

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

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

�a�g�Z�g�b�c�� �h�� �I�E�D �b�a�� �����r�l�m�d���� �I�h�k�l�j�h�_�g�Z�� �f�_�l�h�^�b�d�Z�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �k��
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