
�N�_�^�_�j�Z�e�v�g�h�_���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_���[�x�^�`�_�l�g�h�_���h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�_���m�q�j�_�`�^�_�g�b�_ 

�\�u�k�r�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y���©�I�_�g�a�_�g�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l 

�Z�j�o�b�l�_�d�l�m�j�u���b���k�l�j�h�b�l�_�e�v�k�l�\�Z�ª 

 

�G�Z���i�j�Z�\�Z�o���j�m�d�h�i�b�k�b 

 

 

�I �Z�g�d�b�g�Z �F�Z�j�b�y���<�y�q�_�k�e�Z�\�h�\�g�Z 

 

 

�G�:�I�J�Y�@�?�G�G�H-�>�?�N�H�J�F�B�J�M�?�F�H�?���K�H�K�L�H�Y�G�B�?���=�J�M�G�L�H�<�H�=�H��

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

 

 

 

�K�i�_�p�b�Z�e�v�g�h�k�l�v��2.1.2. �H�k�g�h�\�Z�g�b�y���b���n�m�g�^�Z�f�_�g�l�u�����i�h�^�a�_�f�g�u�_���k�h�h�j�m�`�_�g�b�y 

 

�>�B�K�K�?�J�L�:�P�B�Y 

�g�Z���k�h�b�k�d�Z�g�b�_���m�q�_�g�h�c���k�l�_�i�_�g�b 

�d�Z�g�^�b�^�Z�l�Z���l�_�o�g�b�q�_�k�d�b�o���g�Z�m�d 

 

 

�G�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v: 

�^�h�d�l�h�j���l�_�o�g�b�q�_�k�d�b�o���g�Z�m�d�����i�j�h�n�_�k�k�h�j, 

�Z�d�Z�^�_�f�b�d���J�:�:�K�G 

�B�e�v�b�q�_�\���<�y�q�_�k�e�Z�\���:�e�_�d�k�Z�g�^�j�h�\�b�q 

 

 

�I�_�g�a�Z �± 2025  



2 

�H�=�E�:�<�E�?�G�B�? 

�<�\�_�^�_�g�b�_ ........................................................................................................................... 5 

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

�b�o���j�Z�k�q�_�l�Z���\���i�j�Z�d�l�b�d�_���k�h�\�j�_�f�_�g�g�h�]�h���k�l�j�h�b�l�_�e�v�k�l�\�Z ................................................. 13 

1.1. �H�k�h�[�_�g�g�h�k�l�b���d�h�g�k�l�j�m�d�l�b�\�g�h�]�h���j�_�r�_�g�b�y���b���\�a�Z�b�f�h�^�_�c�k�l�\�b�y���k���]�j�m�g�l�h�\�u�f��

�h�k�g�h�\�Z�g�b�_�f���k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f ...................................... 14 

1.2. �:�g�Z�e�b�a���f�_�l�h�^�h�\���j�Z�k�q�_�l�Z���k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f .... 26 

�<�u�\�h�^�u���i�h�������]�e�Z�\�_ .................................................................................................. 31 

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

�k�d�\�Z�`�b�g�Z�o���k �m�r�b�j�_�g�b�_�f���b���^�_�n�h�j�f�b�j�h�\�Z�g�g�h�]�h���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y ................... 32 

2.1. �B�k�k�e�_�^�h�\�Z�g�b�_�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �\�� �h�d�h�e�h�k�\�Z�c�g�h�c�� �a�h�g�_�� �k�\�Z�b�� �\��

�i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f ......................................................................... 33 

2.1.1. �E�Z�[�h�j�Z�l�h�j�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �k�\�Z�c�� �\��

�i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f ................................................................ 33 

2.1.2. �B�k�k�e�_�^�h�\�Z�g�b�_�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

�m�r�b�j�_�g�b�_�f���f�_�l�h�^�h�f���k�l�Z�l�b�q�_�k�d�h�]�h���a�h�g�^�b�j�h�\�Z�g�b�y���i�h�k�e�_ ............................. 36 

2.2. �H�p�_�g�d�Z���g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �k�\�Z�b���\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f��

�i�h���j�_�a�m�e�v�l�Z�l�Z�f���i�h�e�_�\�u�o���b�k�i�u�l�Z�g�b�c ..................................................................... 46 

2.3. �Q�b�k�e�_�g�g�h�_�� �f�h�^�_�e�b�j�h�\�Z�g�b�_�� �g�Z�i�j�y�`�_�g�g�h-�^�_�n�h�j�f�b�j�m�_�f�h�]�h�� �k�h�k�l�h�y�g�b�y��

�k�b�k�l�_�f�u���©�k�\�Z�y���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f���± �]�j�m�g�l�h�\�h�_���h�k�g�h�\�Z�g�b�_�ª .. 61 

�<�u�\�h�^�u���i�h�������]�e�Z�\�_ .................................................................................................. 74 

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

�k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f ............................................................................................... 76 

3.1. �J�Z�k�q�_�l���h�k�Z�^�d�b���h�^�b�g�h�q�g�h�c���k�\�Z�b���k���m�r�b�j�_�g�b�_�f .......................................... 76 

3.1.1. �J�Z�k�q�_�l���h�k�Z�^�d�b���k�\�Z�b���\���e�b�g�_�c�g�h�c���i�h�k�l�Z�g�h�\�d�_...................................... 81 

3.1.2. �J�Z�k�q�_�l���h�k�Z�^�d�b���k���m�q�_�l�h�f���g�_�e�b�g�_�c�g�h�k�l�b .............................................. 84 



3 

3.1.3. �J�Z�k�q�_�l�� �h�k�Z�^�d�b�� �k�� �m�q�_�l�h�f�� �\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�\�Z�c�� �\�� �k�h�k�l�Z�\�_�� �e�_�g�l�h�q�g�h�]�h��

�n�m�g�^�Z�f�_�g�l�Z ....................................................................................................... 91 

3.1.4. �<�a�Z�b�f�h�\�e�b�y�g�b�_���g�Z���h�k�Z�^�d�m���j�Z�k�i�h�e�h�`�_�g�b�y���k�\�Z�c���\���d�m�k�l�_ ................... 96 

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

�m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y .................................................................................. 110 

3.1.6. �M�f�_�g�v�r�_�g�b�_�� �^�_�n�h�j�f�Z�p�b�c�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �k�\�Z�c�� �k��

�f�g�h�]�h�k�l�m�i�_�g�q�Z�l�u�f���j�Z�k�i�h�e�h�`�_�g�b�_�f���m�r�b�j�_�g�b�y .......................................... 115 

3.2. �H�k�Z�^�d�b���k�\�Z�c���\�h���\�j�_�f�_�g�b���k���m�q�_�l�h�f���j�_�h�e�h�]�b�q�_�k�d�b�o���i�j�h�p�_�k�k�h�\ .............. 119 

3.2.1. �H�k�Z�^�d�b���k�\�Z�c���k���m�q�_�l�h�f���n�b�e�v�l�j�Z�p�b�h�g�g�h�c���d�h�g�k�h�e�b�^�Z�p�b�b................. 121 

3.2.2. �H�k�Z�^�d�b���k�\�Z�c���k���m�q�_�l�h�f���i�h�e�a�m�q�_�k�l�b���k�d�_�e�_�l�Z���]�j�m�g�l�Z ......................... 131 

3.2.3. �I�j�h�]�g�h�a���h�k�Z�^�d�b���\�h���\�j�_�f�_�g�b���^�e�y���j�Z�a�e�b�q�g�u�o���]�j�m�g�l�h�\ ..................... 136 

�<�u�\�h�^�u���i�h�������]�e�Z�\�_ ................................................................................................ 140 

�=�e�Z�\�Z���������:�i�j�h�[�Z�p�b�y���j�_�a�m�e�v�l�Z�l�h�\���g�Z�m�q�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c ....................................... 143 

4.1. �M�k�l�j�h�c�k�l�\�h���n�m�g�^�Z�f�_�g�l�h�\���k�b�e�h�k�h�\���p�_�f�_�g�l�g�h�]�h���a�Z�\�h�^�Z���\���j�_�k�i�����F�h�j�^�h�\�b�b

 144 

4.1.1. �J�Z�k�q�_�l���b���i�j�h�_�d�l�b�j�h�\�Z�g�b�_���k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f

 147 

4.1.2. �=�_�h�^�_�a�b�q�_�k�d�b�c���f�h�g�b�l�h�j�b�g�]���a�Z���h�k�Z�^�d�Z�f�b���k�h�h�j�m�`�_�g�b�y���\�h���\�j�_�f�_�g�b153 

4.2. �M�f�_�g�v�r�_�g�b�_�� �h�k�Z�^�d�b�� ����-�w�l�Z�`�g�h�]�h�� �`�b�e�h�]�h�� �^�h�f�Z�� �i�m�l�_�f�� �h�i�l�b�f�b�a�Z�p�b�b��

�j�Z�k�i�h�e�h�`�_�g�b�y���k�\�Z�c ............................................................................................... 155 

�<�u�\�h�^�u���i�h�������]�e�Z�\�_ ................................................................................................ 157 

�A�Z�d�e�x�q�_�g�b�_ .................................................................................................................. 159 

�K�i�b�k�h�d���b�k�i�h�e�v�a�h�\�Z�g�g�h�c���e�b�l�_�j�Z�l�m�j�u ......................................................................... 162 

�I�j�b�e�h�`�_�g�b�_���: ............................................................................................................. 178 

�I�j�b�e�h�`�_�g�b�_���; .............................................................................................................. 180 

�I�j�b�e�h�`�_�g�b�_���< .............................................................................................................. 181 



4 

�I�j�b�e�h�`�_�g�b�_���= .............................................................................................................. 183 

�I�j�b�e�h�`�_�g�b�_���> .............................................................................................................. 185 

�I�j�b�e�h�`�_�g�b�_���? .............................................................................................................. 189 

 

  



5 

�<�<�?�>�?�G�B�? 

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

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

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

�^�Z�\�e�_�g�b�_�� �i�h�^�� �i�j�h�_�d�p�b�_�c�� �a�^�Z�g�b�y�� �i�j�_�\�u�r�Z�_�l�� �i�h�j�y�^�d�Z�� ������������ �d�I�Z����

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

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

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

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

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

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

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

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

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

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

�n�h�j�f�b�j�h�\�Z�g�b�_�f�� �m�i�e�h�l�g�_�g�g�h�c�� �h�d�h�e�h�k�\�Z�c�g�h�c�� �h�[�e�Z�k�l�b���� �D�� �b�o�� �q�b�k�e�m�� �f�h�`�g�h�� �h�l�g�_�k�l�b��

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

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

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

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

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

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

�h�[�m�k�e�Z�\�e�b�\�Z�x�s�Z�y�� �i�h�\�u�r�_�g�b�_�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �k�\�Z�b���� �b�� �m�i�e�h�l�g�_�g�g�u�c��

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

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

�j�Z�k�q�_�l�g�u�o���h�k�Z�^�h�d���n�m�g�^�Z�f�_�g�l�Z���� 

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

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

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

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

�K�l�_�i�_�g�v �j�Z�a�j�Z�[�h�l�Z�g�g�h�k�l�b �l�_�f�u �b�k�k�e�_�^�h�\�Z�g�b�y. �< �j�Z�a�g�h�_ �\�j�_�f�y �j�Z�a�\�b�l�b�x 

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

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

�k�\�h�b �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�_ �j�Z�[�h�l�u: �: .�: . �;�Z�j�l�h�e�h�f�_�c, �;.�<. �;�Z�o�h�e�^�b�g, 

�: .�G. �;�h�]�h�f�h�e�h�\, �=.�=. �;�h�e�^�u�j�_�\, �Y.�>. �=�b�e�v�f�Z�g, �<.�G. �=�h�e�m�[�d�h�\, �: .�E. �=�h�l�f�Z�g, 

�G.�A. �=�h�l�f�Z�g, �;.�B. �>�Z�e�f�Z�l�h�\, �?.�D. �?�]�h�j�h�\, �<.�<. �A�g�Z�f�_�g�k�d�b�c, �<.�: . �B�e�v�b�q�_�\, 

�I .�: . �D�h�g�h�\�Z�e�h�\, �<.�B. �D�j�m�l�h�\, �<.�=. �D�h�]�Z�c, �K.�=. �D�m�r�g�_�j, �: .�: . �E�m�]�Z, �<.�<. �E�m�r�g�b�d�h�\, 

�J.�: . �F�Z�g�]�m�r�_�\, �E.�<. �G�m�`�^�b�g, �F.�E. �G�m�`�^�b�g, �B.�F. �H�f�_�e�v�q�Z�d, �: .�B. �H�k�h�d�b�g, 

�<.�I . �I�_�l�j�m�o�b�g, �: .�B. �I�h�e�b�s�m�d, �: .�;. �I�h�g�h�f�Z�j�_�\, �Y.�: . �I�j�h�g�h�a�b�g, �?.�: . �K�h�j�h�q�Z�g, 

�: .�A. �L�_�j-�F�Z�j�l�b�j�h�k�y�g, �<.�F. �M�e�b�p�d�b�c, �K.�;. �M�o�h�\, �<.�=. �N�_�^�h�j�h�\�k�d�b�c, �H.�: . �R�m�e�y�l�v�_�\, 

H. Brandl, M. Bustamante, W. Cambefort, K. Elson, K. Fleming, A. Weltman �b �^�j. 

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

�j�_�h�e�h�]�b�b �]�j�m�g�l�h�\ �j�Z�a�j�Z�[�Z�l�u�\�Z�e�b�k�v �<.�=. �;�_�j�_�a�Z�g�p�_�\�u�f, �: .�: . �=�j�b�]�h�j�y�g, 

�X.�D. �A�Z�j�_�p�d�b�f, �X.�B. �D�h�\�Z�e�_�\�u�f, �F.�<. �F�Z�e�u�r�_�\�u�f, �=.�=. �F�_�_�j�]�h�n�h�f, 

�G.�K. �G�b�d�b�n�h�j�h�\�h�c, �G.�<. �H�j�g�Z�l�k�d�b�f, �A.�=. �L�_�j-�F�Z�j�l�b�j�h�k�y�g�h�f, �: .�A. �L�_�j-�F�Z�j�l�b�j�h�k�y�g�h�f, 

�>.�F. �R�Z�i�b�j�h, B. Bronse, E.E. Debeer, L. Decourt, J.B. Hansen, K. Terzaghi, A.S. Vesic 

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

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

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

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

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

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

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

�B���K�� �:�j�m�l�x�g�h�\�Z�����X.�E. �<�b�g�g�b�d�h�\�Z, �G���E���� �A�h�p�_�g�d�h�����<���K���� �=�e�m�o�h�\�Z���� �:���E���� �=�h�l�f�Z�g�Z����

�:���K�� �D�h�\�Z�e�_�\�Z���� �<���D�� �D�h�]�Z�y���� �<���B���� �D�j�m�l�h�\�Z���� �B���D���� �I�h�i�k�m�_�g�d�h���� �:���G���� �K�Z�m�j�b�g�Z����

�X���F�� �R�_�f�_�g�d�h�\�Z���� 

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

�B�o�� �j�Z�a�j�Z�[�h�l�d�_�� �i�h�k�\�y�s�_�g�u�� �g�Z�m�q�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �;���<���� �;�Z�o�h�e�^�b�g�Z���� �B���:���� �;�h�d�h�\�Z����
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�<���G�� �=�h�e�m�[�d�h�\�Z�����:���E�����=�h�l�f�Z�g�Z�����<���=�����N�_�^�h�j�h�\�k�d�h�]�h�����<���F�����R�Z�_�\�b�q�Z���b���^�j�����H�k�h�[�_�g�g�h�k�l�v�x��

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

�i�h�\�_�j�o�g�h�k�l�b���k�\�Z�b�� 

�K�� ���������� �]�h�^�Z�� �k�i�_�p�b�Z�e�b�k�l�Z�f�b�� �d�Z�n�_�^�j�u�� �©�=�_�h�l�_�o�g�b�d�Z�� �b�� �^�h�j�h�`�g�h�_�� �k�l�j�h�b�l�_�e�v�k�l�\�h�ª��

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

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

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

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

�g�Z 500 �h�[�t�_�d�l�Z�o���� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �\�h�a�f�h�`�g�h�k�l�b�� �i�j�b�f�_�g�_�g�b�y�� �k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o��

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

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

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

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

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

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

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

1. �:�g�Z�e�b�a�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �b�� �d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �m�k�l�j�h�c�k�l�\�Z���k�\�Z�b��

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

�k�h�k�l�h�y�g�b�_���h�k�g�h�\�Z�g�b�y. 

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

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

3. �H�[�h�k�g�h�\�Z�g�b�_�� �f�_�l�h�^�b�d�� �h�p�_�g�d�b�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c��

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

�i�h�e�_�\�u�o���b�k�i�u�l�Z�g�b�c. 

4. �J�Z�a�j�Z�[�h�l�d�Z�� �f�_�l�h�^�Z�� �Z�g�Z�e�b�l�b�q�_�k�d�h�]�h���j�Z�k�q�_�l�Z�� �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_��

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

�]�j�m�g�l�Z�� 

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

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

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

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

�j�Z�k�i�h�e�h�`�_�g�b�y���k�\�Z�c�� 

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

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

�h�p�_�g�d�Z�� �o�Z�j�Z�d�l�_�j�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y���m�r�b�j�_�g�b�y�� �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_��

�b �m�i�e�h�l�g�_�g�g�h�c���a�h�g�u���]�j�m�g�l�Z. 

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

�g�_�h�[�o�h�^�b�f�h�k�l�v�� �m�f�_�g�v�r�_�g�b�y�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �g�Z�^�_�`�g�h�k�l�b�� ��n �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y��

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

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

3. �J�Z�a�j�Z�[�h�l�Z�g�� �b�� �h�[�h�k�g�h�\�Z�g�� �f�_�l�h�^�� �j�Z�k�q�_�l�Z���h�k�Z�^�d�b�� �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_��

�k �m�r�b�j�_�g�b�_�f�� �k�� �m�q�_�l�h�f�� �g�_�e�b�g�_�c�g�h�k�l�b���� �k�i�h�k�h�[�k�l�\�m�x�s�b�c�� �i�h�\�u�r�_�g�b�x�� �l�h�q�g�h�k�l�b��

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

4. �H�[�h�k�g�h�\�Z�g�� �i�j�h�]�g�h�a�� �h�k�Z�^�d�b���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f 

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

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

�k�l�j�h�b�l�_�e�v�k�l�\�Z�� 

5. �G�Z�� �h�k�g�h�\�Z�g�b�b�� �i�h�e�_�\�u�o�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �i�j�_�^�e�h�`�_�g�Z�� �b�� �h�[�h�k�g�h�\�Z�g�Z�� �f�_�l�h�^�b�d�Z��

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

�i�h�a�\�h�e�y�x�s�Z�y���j�_�]�m�e�b�j�h�\�Z�l�v���h�[�t�_�f���b���\�b�^���n�h�j�f�b�j�m�_�f�h�]�h���m�r�b�j�_�g�b�y�� 

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

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

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

�i�j�h�f�u�r�e�_�g�g�h�]�h���b���]�j�Z�`�^�Z�g�k�d�h�]�h���g�Z�a�g�Z�q�_�g�b�y�� 

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

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

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

�k �m�r�b�j�_�g�b�_�f���g�Z���w�l�Z�i�_���a�Z�\�_�j�r�_�g�b�y���n�h�j�f�b�j�h�\�Z�g�b�y���m�r�b�j�_�g�b�y�� 

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

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

�k �m�r�b�j�_�g�b�_�f; 

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

�g�_�e�b�g�_�c�g�h�k�l�b���b���\�h���\�j�_�f�_�g�b�� 

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

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

�Q�Z�f�a�b�g�d�h�]�h�� �j�Z�c�h�g�Z �j�_�k�i�� �F�h�j�^�h�\�b�b����16-�w�l�Z�`�g�h�]�h�� �`�b�e�h�]�h�� �^�h�f�Z�� �i�h��

�m�e�� �:�\�l�h�k�l�j�h�b�l�_�e�_�c�� �\�� �]���� �L�h�e�v�y�l�l�b���� �j�Z�a�g�h�w�l�Z�`�g�h�]�h (�h�l�� ���� �^�h�� ������ �w�l�Z�`�_�c) �`�b�e�h�]�h��

�d�h�f�i�e�_�d�k�Z�� �i�h�� �m�e���� �F�h�e�h�^�h�]�\�Z�j�^�_�c�k�d�h�c�� �\�� �]���� �F�h�k�d�\�_�����H�[�t�_�f�� �\�u�i�h�e�g�_�g�g�u�o�� �j�Z�[�h�l�� �k��

�i�j�b�f�_�g�_�g�b�_�f�� �m�d�Z�a�Z�g�g�u�o�� �n�m�g�^�Z�f�_�g�l�h�\�� �k�h�k�l�Z�\�b�e�� �[�h�e�_�_��110������ �f�e�g�� �j�m�[���� �k��

�w�d�h�g�h�f�b�q�_�k�d�b�f���w�n�n�_�d�l�h�f���i�h�j�y�^�d�Z��21�������f�e�g���j�m�[�� 

�F�_�l�h�^�h�e�h�]�b�y���b���f�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�c�� 

1. �H�[�a�h�j�� �b���Z�g�Z�e�b�a�� �e�b�l�_�j�Z�l�m�j�g�u�o�� �b�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �^�Z�g�g�u�o��

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

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

2. �Q�b�k�e�_�g�g�h�_���f�h�^�_�e�b�j�h�\�Z�g�b�_���g�Z�i�j�y�`�_�g�g�h-�^�_�n�h�j�f�b�j�m�_�f�h�]�h���k�h�k�l�h�y�g�b�y���k�b�k�l�_�f�u��

�©�k�\�Z�y���± �m�r�b�j�_�g�b�_���± �]�j�m�g�l�ª. 

3. �E�Z�[�h�j�Z�l�h�j�g�h�_�� �b�k�i�u�l�Z�g�b�_�� �f�h�^�_�e�b�� �k�b�k�l�_�f�u�� �©�k�\�Z�y�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_��

�k �m�r�b�j�_�g�b�_�f �± �]�j�m�g�l�ª. 

4. �L�_�h�j�_�l�b�q�_�k�d�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �g�Z�� �h�k�g�h�\�_�� �Z�g�Z�e�b�l�b�q�_�k�d�h�]�h�� �j�_�r�_�g�b�y�� �j�Z�k�q�_�l�Z��

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

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

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

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

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

�f�h�g�b�l�h�j�b�g�]�Z. 
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�I�h�e�h�`�_�g�b�y�����\�u�g�h�k�b�f�u�_���g�Z���a�Z�s�b�l�m�� 

1. �J�_�a�m�e�v�l�Z�l�u�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �b�� �g�Z�l�m�j�g�u�o���w�d�k�i�_�j�b�f�_�g�l�h�\�� �i�h�� �m�k�l�j�h�c�k�l�\�m���k�\�Z�b��

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

�]�j�m�g�l�h�\�h�]�h���f�Z�l�_�j�b�Z�e�Z���m�k�l�Z�g�h�\�e�_�g�g�h�c���n�h�j�f�u�� 

2. �J�_�a�m�e�v�l�Z�l�u�� �q�b�k�e�_�g�g�u�o�� �b�� �Z�g�Z�e�b�l�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h�� �\�u�y�\�e�_�g�b�x��

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

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

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

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

�m�r�b�j�_�g�b�y�� 

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

�g�_�e�b�g�_�c�g�h�k�l�b���b���\�h���\�j�_�f�_�g�b�� 

�H�[�e�Z�k�l�v�� �b�k�k�e�_�^�h�\�Z�g�b�c���k�h�h�l�\�_�l�k�l�\�m�_�l�� �i�Z�k�i�h�j�l�m�� �g�Z�m�q�g�h�c�� �k�i�_�p�b�Z�e�v�g�h�k�l�b��

2.1.2. �H�k�g�h�\�Z�g�b�y�� �b�� �n�m�g�^�Z�f�_�g�l�u���� �i�h�^�a�_�f�g�u�_�� �k�h�h�j�m�`�_�g�b�y�� �i�h�� �i�m�g�d�l�m�� ������ �©�K�h�a�^�Z�g�b�_��

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

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

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

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

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

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

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

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

�]�_�h�l�_�o�g�b�q�_�k�d�b�o���a�Z�^�Z�q�ª�� 

�K�l�_�i�_�g�v�� �^�h�k�l�h�\�_�j�g�h�k�l�b���j�_�a�m�e�v�l�Z�l�h�\ �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�^�l�\�_�j�`�^�Z�_�l�k�y��

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

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

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

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

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

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

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

�f�_�`�^�m�g�Z�j�h�^�g�h�c�� �j�h�k�k�b�c�k�d�h-�Z�f�_�j�b�d�Z�g�k�d�h�c�� �j�Z�[�h�q�_�c�� �]�j�m�i�i�u�� �J�H�F�=�=�b�N��

�b �=�_�h�l�_�o�g�b�q�_�k�d�h�]�h�� �h�[�s�_�k�l�\�Z�� �K�R�:�� �$�6�&�(�� �*-�,�� ���]���� �K�Z�g-�N�j�Z�g�p�b�k�d�h���� �K�R�:���� ��������������

�j�h�k�k�b�c�k�d�Z�y�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�Z�y�� �d�h�g�n�_�j�_�g�p�b�y�� �©�B�g�g�h�\�Z�p�b�h�g�g�u�_�� �d�h�g�k�l�j�m�d�p�b�b��

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

�f�_�`�^�m�g�Z�j�h�^�g�Z�y���g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�Z�y���d�h�g�n�_�j�_�g�p�b�y���©�K�h�\�j�_�f�_�g�g�u�_���l�_�h�j�_�l�b�q�_�k�d�b�_���b��

�i�j�Z�d�l�b�q�_�k�d�b�_�� �\�h�i�j�h�k�u�� �]�_�h�l�_�o�g�b�d�b�ª�� ���]���� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���� ������������ ������������ ������������ ��������������

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

�*�H�R�*�D�P�H�V�����]�����F�h�k�d�\�Z, 2016, 2019, �]�����L�x�f�_�g�v, ���������������\�k�_�j�h�k�k�b�c�k�d�Z�y���d�h�g�n�_�j�_�g�p�b�y���k��

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

�]�_�h�l�_�o�g�b�d�b�� �l�_�j�j�b�l�h�j�b�c�ª�� ���]���� �I�_�j�f�v���� ������������ �������������� �,�9�� �f�_�`�^�m�g�Z�j�h�^�g�Z�y�� �g�Z�m�q�g�h-

�l�_�o�g�b�q�_�k�d�Z�y�� �d�h�g�n�_�j�_�g�p�b�y�� �©�F�_�o�Z�g�b�d�Z�� �]�j�m�g�l�h�\�� �\�� �]�_�h�l�_�o�g�b�d�_��

�b �n�m�g�^�Z�f�_�g�l�h�k�l�j�h�_�g�b�b�ª�����]�����G�h�\�h�q�_�j�d�Z�k�k�d���������������� 

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

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

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

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

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

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

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

�k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f��. 

�I�m�[�e�b�d�Z�p�b�b�����H�k�g�h�\�g�u�_���j�_�a�m�e�v�l�Z�l�u���^�b�k�k�_�j�l�Z�p�b�b���h�i�m�[�e�b�d�h�\�Z�g�u���\��12 �g�Z�m�q�g�u�o��

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

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

�^�b�k�k�_�j�l�Z�p�b�c�� �g�Z�� �k�h�b�k�d�Z�g�b�_�� �m�q�_�g�h�c�� �k�l�_�i�_�g�b�� �d�Z�g�^�b�^�Z�l�Z�� �g�Z�m�d���� �h�^�g�Z�� �k�l�Z�l�v�y���± �\��

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

�b���k�b�k�l�_�f�_���p�b�l�b�j�h�\�Z�g�b�y���6�F�R�S�X�V�� 

�K�l�j�m�d�l�m�j�Z�� �b�� �h�[�t�_�f�� �j�Z�[�h�l�u�����>�b�k�k�_�j�l�Z�p�b�h�g�g�Z�y�� �j�Z�[�h�l�Z�� �k�h�k�l�h�b�l�� �b�a�� �\�\�_�^�_�g�b�y����

�i�y�l�b�� �]�e�Z�\���� �a�Z�d�e�x�q�_�g�b�y���� �k�i�b�k�d�Z�� �e�b�l�_�j�Z�l�m�j�u�� ����45 �g�Z�b�f�_�g�h�\�Z�g�b�c���� �b�� �r�_�k�l�b��
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�i�j�b�e�h�`�_�g�b�c�� ����5 �k�l�j�Z�g�b�p������ �J�Z�[�h�l�Z�� �b�a�e�h�`�_�g�Z�� �g�Z��192 �k�l�j�Z�g�b�p�Z�o�� �f�Z�r�b�g�h�i�b�k�g�h�]�h��

�l�_�d�k�l�Z�����k�h�^�_�j�`�b�l��72 �j�b�k�m�g�d�Z���b��18 �l�Z�[�e�b�p�� 
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1. �=�E�:�<�:���������:�G�:�E�B�A���I�J�B�F�?�G�?�G�B�Y �K�<�:�C���<���I�J�H�;�B�L�U�O��

�K�D�<�:�@�B�G�:�O���K���M�R�B�J�?�G�B�?�F���B���F�?�L�H�>�H�<���B�O���J�:�K�Q�?�L�: �<���I�J�:�D�L�B�D�?��

�K�H�<�J�?�F�?�G�G�H�=�H �K�L�J�H�B�L�?�E�V�K�L�<�:�� 

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

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

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

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

�d�h�f�[�b�g�b�j�h�\�Z�g�g�h�]�h�� �h�k�g�h�\�Z�g�b�y��[19] �b�� �[�m�j�h�b�g�t�_�d�p�b�h�g�g�u�o�� �k�\�Z�c��[82, 96�±98], 

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

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

�k �m�r�b�j�_�g�b�_�f�� ���K�I�K�M) [67, 69]. �K�\�Z�b�� �\�u�i�h�e�g�y�x�l�k�y�� �i�h�� �l�_�o�g�h�e�h�]�b�b�� �m�k�l�j�h�c�k�l�\�Z��

�m�^�e�b�g�_�g�g�u�o�� �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �\�u�l�j�Z�f�[�h�\�Z�g�g�u�o�� �d�h�l�e�h�\�Z�g�Z�o�� ���N�<�D����[4, 42, 103], 

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

�B�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�k�e�_�^�g�b�o�� �e�_�l�� �i�h�a�\�h�e�y�x�l�� �k�q�b�l�Z�l�v���n�m�g�^�Z�f�_�g�l�u��

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

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

�a��̂Z�g�b�c�� �b�� �k�h�h�j�m�`�_�g�b�c�� �G�Z�b�[�h�e�_�_�� �w�n�n�_�d�l�b�\�g�u�� �m�d�Z�a�Z�g�g�u�_�� �d�h�g�k�l�j�m�d�p�b�b��

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

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

�]�j�m�g�l�h�\�� �y�\�e�y�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�Z�y�� �i�h�j�b�k�l�h�k�l�v��(>42%) [115]���� �I�j�h�k�Z�^�h�q�g�u�_�� �]�j�m�g�l�u��

�j�Z�k�i�j�h�k�l�j�Z�g�_�g�u�� �g�Z�� �x�]�_�� �J�h�k�k�b�b: �D�j�Z�k�g�h�^�Z�j�k�d�b�c�� �b�� �K�l�Z�\�j�h�i�h�e�v�k�d�b�c�� �d�j�Z�y����

�J�h�k�l�h�\�k�d�Z�y�� �b�� �<�h�e�]�h�]�j�Z�^�k�d�Z�y�� �h�[�e�Z�k�l�b���� �I�e�h�s�Z�^�d�b�� �k�� �i�j�h�k�Z�^�h�q�g�u�f�b�� �]�j�m�g�l�Z�f�b��

�\�k�l�j�_�q�Z�x�l�k�y�� �\�� �j�_�]�b�h�g�Z�o �I�h�\�h�e�`�v�y: �K�Z�f�Z�j�k�d�Z�y���� �G�b�`�_�]�h�j�h�^�k�d�Z�y���� �I�_�g�a�_�g�k�d�Z�y��

�h�[�e�Z�k�l�b�� 

�<�i�_�j�\�u�_�� �n�m�g�^�Z�f�_�g�l�u�� �\�� �\�u�l�j�Z�f�[�h�\�Z�g�g�u�o�� �d�h�l�e�h�\�Z�g�Z�o�� �[�u�e�b�� �i�j�b�f�_�g�_�g�u��

�\ �F�h�e�^�Z�\�b�b�� �\�� ���������� �]�h�^�m [32, 46, 140]���� �?�k�e�b�� �^�e�y�� �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �h�l�j�u�l�u�o��

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

�������·������ �d�I�Z�� �>108�@���� �l�h�� �^�e�y�� �m�d�Z�a�Z�g�g�u�o�� �d�h�j�h�l�d�b�o �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �\�u�l�j�Z�f�[�h�\�Z�g�g�u�o��

�d�h�l�e�h�\�Z�g�Z�o �± �\���i�j�_�^�_�e�Z�o���������·���������d�I�Z�� 
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�M�^�e�b�g�_�g�g�u�_ �n�m�g�^�Z�f�_�g�l�u�� �\�� �\�u�l�j�Z�f�[�h�\�Z�g�g�u�o�� �d�h�l�e�h�\�Z�g�Z�o �j�_�d�h�f�_�g�^�m�x�l�k�y��

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

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

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

�g�b�`�_�� �m�j�h�\�g�y�� �]�j�m�g�l�h�\�u�o�� �\�h�^�� �b�� �i�h�d�Z�a�Z�l�_�e�_ �l�_�d�m�q�_�k�l�b��IL>0,5 �i�j�b�� �m�k�l�j�h�c�k�l�\�_ 

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

�j�_�a�m�e�v�l�Z�l�_���± �i�h�l�_�j�y�� �m�k�l�h�c�q�b�\�h�k�l�b�� �k�l�_�g�h�d��[10]. �>�e�y�� �h�[�_�k�i�_�q�_�g�b�y�� �m�k�l�h�c�q�b�\�h�k�l�b��

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

�b �i�h�^�a�_�f�g�u�o�� �k�h�h�j�m�`�_�g�b�c�� �b�f�_�g�b�� �G���F���� �=�_�j�k�_�\�Z�g�h�\�Z ���G�B�B�H�K�I���� �j�Z�a�j�Z�[�h�l�Z�g�u��

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

�\�h�^�h�g�Z�k�u�s�_�g�g�u�o�� �]�e�b�g�b�k�l�u�o�� �]�j�m�g�l�Z�o��[101]. �<�� �j�Z�f�d�Z�o���j�Z�k�r�b�j�_�g�b�y�� �h�[�e�Z�k�l�b��

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

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

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

�g�Z�q�Z�e�h�k�v �\�g�_�^�j�_�g�b�_ �k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f [22-24]. �H�l�j�Z�[�h�l�Z�g�Z��

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

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

1.1. �H�k�h�[�_�g�g�h�k�l�b���d�h�g�k�l�j�m�d�l�b�\�g�h�]�h���j�_�r�_�g�b�y���b���\�a�Z�b�f�h�^�_�c�k�l�\�b�y���k���]�j�m�g�l�h�\�u�f��

�h�k�g�h�\�Z�g�b�_�f���k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f�� 

�J�y�^�� �d�j�m�i�g�u�o�� �]�h�j�h�^�h�\�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b���� �l�Z�d�b�o�� �d�Z�d�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]����

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

�]�j�m�g�l�Z�f�b�� �i�u�e�_�\�Z�l�h-�]�e�b�g�b�k�l�h�]�h�� �l�b�i�Z���� �>�Z�g�g�u�_�� �]�j�m�g�l�h�\�u�_�� �m�k�e�h�\�b�y�� �k�m�s�_�k�l�\�_�g�g�h��

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

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

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

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

�m�r�b�j�_�g�b�_�f���� �\�u�i�h�e�g�y�_�f�u�o�� �i�h�� �l�_�o�g�h�e�h�]�b�b �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �\�u�l�j�Z�f�[�h�\�Z�g�g�u�o��

�d�h�l�e�h�\�Z�g�Z�o (�N�<�D) �k���i�j�b�f�_�g�_�g�b�_�f �b�a�\�e�_�d�Z�_�f�u�o �h�[�k�Z�^�g�u�o���l�j�m�[��[67-69]. 
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�<�� �w�l�h�f�� �k�e�m�q�Z�_�� �i�j�h�[�b�\�d�Z�� �k�d�\�Z�`�b�g�u�� �\�_�^�_�l�k�y�� �k�� �h�^�g�h�\�j�_�f�_�g�g�u�f�� �i�h�]�j�m�`�_�g�b�_�f��

�h�[�k�Z�^�g�h�c�� �l�j�m�[�u�� �i�h�� �l�_�o�g�h�e�h�]�b�b�� �©�l�j�m�[�Z�� �\ �l�j�m�[�_�ª�� ���j�b�k�m�g�h�d 1.1). �D�� �g�Z�\�_�k�g�h�f�m��

�h�[�h�j�m�^�h�\�Z�g�b�x�� �i�h�^�\�_�r�b�\�Z�_�l�k�y�� �l�j�Z�f�[�h�\�d�Z��1 �k�� �h�[�k�Z�^�g�h�c�� �l�j�m�[�h�c��2���� �L�j�Z�f�[�h�\�d�m��

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

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

300�·400 �f�f�� �i�j�_�\�u�r�Z�_�l�� �^�e�b�g�m�� �h�[�k�Z�^�g�h�c�� �l�j�m�[�u���� �n�h�j�f�b�j�m�y�� �a�Z�[�h�c�� �k�d�\�Z�`�b�g�u���� �I�h��

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

�s�_�[�_�g�v���� �d�h�l�h�j�u�c�� �\�l�j�Z�f�[�h�\�u�\�Z�x�l�� �\�� �]�j�m�g�l�h�\�h�_���h�k�g�h�\�Z�g�b�_���� �M�k�l�j�h�c�k�l�\�h���k�d�\�Z�`�b�g�u 

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

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

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

�^�j�m�]�b�_���k�l�j�h�b�l�_�e�v�g�u�_���k�\�h�c�k�l�\�Z���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y�� 

  

�J�b�k�m�g�h�d�������� �± �M�k�l�j�h�c�k�l�\�h �k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �k���i�j�b�f�_�g�_�g�b�_�f��

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

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

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

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

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

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

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

�i�h�^�� �m�r�b�j�_�g�b�_�f���� �H�i�u�l�� �m�k�l�j�h�c�k�l�\�Z �k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f 

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

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

�q�_�j�_�a�� �g�_�k�d�h�e�v�d�h�� �q�Z�k�h�\�� �b�e�b�� �k�m�l�h�d [69]. �J�_�d�h�f�_�g�^�m�_�l�k�y�� �\�� �w�l�h�f�� �k�e�m�q�Z�_�� �^�h�� �g�Z�q�Z�e�Z��

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

�l�y�`�_�e�u�f �[�_�l�h�g�h�f���� 

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

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

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

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

�`�_�k�l�d�h�]�h�� �]�j�m�g�l�h�\�h�]�h�� �f�Z�l�_�j�b�Z�e�Z (�s�_�[�_�g�v���� �]�j�Z�\�b�c)���� �d�h�l�h�j�u�c �\�l�j�Z�f�[�h�\�u�\�Z�_�l�k�y��

�\ �]�j�m�g�l�����n�h�j�f�b�j�m�y���m�r�b�j�_�g�b�_���i�j�h�_�d�l�g�h�]�h���h�[�t�_�f�Z. 

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

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

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

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

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

�h�[�t�_�^�b�g�_�g�g�h�_���k���`�_�e�_�a�h�[�_�l�h�g�g�u�f���k�l�\�h�e�h�f���k�\�Z�b�� 

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

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

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

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

�b �\ �d�h�g�_�q�g�h�f�� �b�l�h�]�_���± �g�Z�� �_�k�l�_�k�l�\�_�g�g�h�_�� �]�j�m�g�l�h�\�h�_�� �h�k�g�h�\�Z�g�b�_���� �L�Z�d�h�_�� �k�l�m�i�_�g�q�Z�l�h�_��

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

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

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

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

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

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

�i�j�b�a�f�Z�l�b�q�_�k�d�b�_���k�\�Z�b���b�f�_�x�l���g�_�k�m�s�m�x���k�i�h�k�h�[�g�h�k�l�v���������·���������d�G [104]�����l�h���g�_�k�m�s�Z�y��

�k�i�h�k�h�[�g�h�k�l�v�� �\�u�r�_�m�d�Z�a�Z�g�g�u�o���k�\�Z�c �± ���������·���������� �d�G�� �A�Z���k�q�_�l�� �j�Z�[�h�l�u�� �i�h�� �i�h�^�h�r�\�_���b��

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

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

�g�Z�]�j�m�a�d�b �\���^�b�Z�i�Z�a�h�g�_��400�·���������d�G [45].  

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

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

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

�i�h���\�b�^�m���f�Z�l�_�j�b�Z�e�Z���k�\�Z�c [101]. 

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

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

�h�[�k�Z�^�g�u�o���l�j�m�[�� 

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

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

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

�Z�����[�_�l�h�g�g�u�_���b�e�b���`�_�e�_�a�h�[�_�l�h�g�g�u�_; 

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

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

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

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

�m�k�l�j�h�c�k�l�\�h���\�u�i�h�e�g�y�_�l�k�y  

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

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

�k�\�Z�c���k �]�j�m�g�l�h�f�����j�b�k�m�g�h�d 1.2 �Z); 
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�[���� �k�� �m�r�b�j�_�g�b�_�f�� �\�� �j�_�a�m�e�v�l�Z�l�_���\�l�j�Z�f�[�h�\�u�\�Z�g�b�y�� �\ �a�Z�[�h�c �k�d�\�Z�`�b�g�u���s�_�[�g�y��

���j�b�k�m�g�h�d��1.2 �[���� 

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

�G�Z�e�b�q�b�_���k�l�Z�d�Z�g�g�h�c�� �q�Z�k�l�b�� �m�\�_�e�b�q�b�\�Z�_�l�� �g�_�k�m�s�m�x���k�i�h�k�h�[�g�h�k�l�v�� �k�\�Z�c�� �d�Z�d�� �g�Z��

�\�_�j�l�b�d�Z�e�v�g�u�_�����l�Z�d���b���g�Z���]�h�j�b�a�h�g�l�Z�e�v�g�u�_ �g�Z�]�j�m�a�d�b�����j�b�k�m�g�h�d 1.2 �\). 

                         �Z��           �[��             �\�� 

 

�J�b�k�m�g�h�d�����������± �<�b�^�u �k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o�� 

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

5 �± �k�l�Z�d�Z�g���i�h�^���`�_�e�_�a�h�[�_�l�h�g�g�m�x���d�h�e�h�g�g�m����d �± �^�b�Z�f�_�l�j���k�l�\�h�e�Z���k�\�Z�b����d�m �± �^�b�Z�f�_�l�j��

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

�k�d�\�Z�`�b�g�u; h�m���± �\�u�k�h�l�Z���m�r�b�j�_�g�b�y; h�m�i�e �± �\�u�k�h�l�Z���a�h�g�u���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z��  

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

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

�m�r�b�j�_�g�b�y�����m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z���i�h�^ �d�h�g�k�h�e�v�x���b���i�h�^ �m�r�b�j�_�g�b�_�f, �]�j�m�g�l�Z��

�i�j�b�j�h�^�g�h�]�h���k�e�h�`�_�g�b�y���i�h�^���m�i�e�h�l�g�_�g�g�h�c���a�h�g�h�c�� fi �± �j�Z�k�q�_�l�g�h�_���k�h�i�j�h�l�b�\�e�_�g�b�_��i-�]�h��

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

 

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

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

�n�Z�d�l�h�j�h�\���\�u�i�h�e�g�y�x�l�k�y���^�b�Z�f�_�l�j�h�f d � ���������·������ �f�����^�e�b�g�h�c����,0�·�����������f�����M�r�b�j�_�g�b�_ �b�a��

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

D�m = (0,6�·1,7)d. 

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

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

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

�d�h�l�h�j�h�]�h���i�j�b�g�b�f�Z�x�l��h�[ = �������·2,0d. 

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

�m�r�b�j�_�g�g�u�f�b�� �h�k�g�h�\�Z�g�b�y�f�b���� �^�h�e�`�g�h���[�u�l�v�� �g�_�� �f�_�g�_�_��3d (d �±�^�b�Z�f�_�l�j �k�l�\�h�e�Z �k�\�Z�b���� �b��

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

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

�A�g�Z�q�_�g�b�_��amin �h�i�j�_�^�_�e�y�_�l�k�y���i�h���n�h�j�f�m�e�_ [66] 
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 �Ï �á�Ø�Ô�Ï�?�
 �Ï
�á (1.1) 

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

�b���i�j�b�g�b�f�Z�_�f�u�c���j�Z�\�g�u�f�� 

1,4 �± �\���k�h�k�l�Z�\�_���d�m�k�l�h�\���b���k�\�Z�c�g�u�o���i�h�e�_�c�� 

1,35 �± �i�j�b���^�\�m�o�j�y�^�g�h�f���j�Z�k�i�h�e�h�`�_�g�b�b���k�\�Z�c�� 

1,3 �± �i�j�b���h�^�g�h�j�y�^�g�h�f���j�Z�k�i�h�e�h�`�_�g�b�b���k�\�Z�c�� 

d �± � �̂b�Z�f�_�l�j���k�l�\�h�e�Z���k�\�Z�b�����f; 

��d  �± �m�^�_�e�v�g�u�c���\�_�k���k�m�o�h�]�h���]�j�m�g�l�Z �_�k�l�_�k�l�\�_�g�g�h�]�h���k�e�h�`�_�g�b�y�����d�G���f3; 

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

�\�h�d�j�m�]���k�\�Z�b �b�e�b���m�r�b�j�_�g�b�y�����\�u�q�b�k�e�y�_�f�h�_���i�h���n�h�j�f�m�e�_ 
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 �Û�×�á�à�Ü�×
L
�6�
 �ñ�Ï �ä�Ø�Ì�ã�>�
 �Ï

�7
; (1.2) 

�a�^�_�k�v ��'d.max �± �f�Z�d�k�b�f�Z�e�v�g�u�c���m�^�_�e�v�g�u�c���\�_�k���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z, 

 �Û�"�×�á�à�Ô�ë
L
�Ì�Ý�â�
�Þ�
�â

�Ì�Ý�
�â �>�ê�
�Þ
, (1.3) 

�]�^�_ S�U�& �± �k�l�_�i�_�g�v�� �\�e�Z�`�g�h�k�l�b�� �]�j�m�g�l�Z �\�� �i�j�_�^�_�e�Z�o�� �m�i�e�h�l�g�_�g�g�h�c �a�h�g�u: �\�� �]�e�b�g�b�k�l�u�o��

�]�j�m�g�l�Z�o����������; �\���i�_�k�q�Z�g�u�o�������������� 

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

�k�e�h�`�_�g�b�y�����d�G���f3; 

��w �± �m�^�_�e�v�g�u�c���\�_�k���\�h�^�u�����j�Z�\�g�u�c ���&��� �������d�G���f3; 

Sr �± �k�l�_�i�_�g�v���\�e�Z�`�g�h�k�l�b���]�j�m�g�l�Z �_�k�l�_�k�l�\�_�g�g�h�]�h���k�e�h�`�_�g�b�y�� 

�& �± �i�j�b�j�h�^�g�Z�y���\�e�Z�`�g�h�k�l�v���]�j�m�g�l�Z���_�k�l�_�k�l�\�_�g�g�h�]�h���k�e�h�`�_�g�b�y. 

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

�Z�� �h�^�g�h�k�\�Z�c�g�u�f�b���k���h�]�h�e�h�\�d�Z�f�b; 

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

�j�h�k�l�\�_�j�d�Z�f�b���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���n�h�j�f���b���j�Z�a�f�_�j�h�\�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�b���k�l�_�i�_�g�b���\�h�a�^�_�c�k�l�\�b�y���g�Z���h�d�j�m�`�Z�x�s�m�x���a�Z�k�l�j�h�c�d�m [68]. 
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�G�Z�m�q�g�h���h�[�h�k�g�h�\�Z�g�g�u�c���\�u�[�h�j���^�Z�g�g�h�c���l�_�o�g�h�e�h�]�b�b���n�m�g�^�Z�f�_�g�l�h�k�l�j�h�_�g�b�y���^�h�e�`�_�g��

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

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

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

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

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

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

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

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

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

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

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

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

�± 10,0 �f�� �h�l�� �a�^�Z�g�b�c�� �b�� �k�h�h�j�m�`�_�g�b�c���� �g�Z�o�h�^�y�s�b�o�k�y�� �\�� �m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�f��

�k�h�k�l�h�y�g�b�b���b���g�_���b�f�_�x�s�b�o���l�j�_�s�b�g���\���k�l�_�g�Z�o���b���^�j�m�]�b�o���d�h�g�k�l�j�m�d�p�b�y�o�� 

�± 15,0 �f�� �h�l�� �a�^�Z�g�b�c�� �b�� �k�h�h�j�m�`�_�g�b�c���� �b�f�_�x�s�b�o�� �l�j�_�s�b�g�u�� �\�� �k�l�_�g�Z�o�� �b�� �^�j�m�]�b�o��

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

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

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

[119]. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

�J�b�k�m�g�h�d������3 �± �K�o�_�f�Z �i�j�h�[�b�\�d�b���k�d�\�Z�`�b�g�u 

 

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

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

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

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

�h�[�h�j�m�^�h�\�Z�g�b�y���g�Z���]�e�m�[�b�g�m���^�h����,0�·�����������f��[7]. 
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�I�j�h�[�b�\�d�Z�� �k�d�\�Z�`�b�g�� �\�u�i�h�e�g�y�_�l�k�y�� �m�^�Z�j�g�u�f�� �k�i�h�k�h�[�h�f�� �k�i�_�p�b�Z�e�v�g�u�f�� �g�Z�\�_�k�g�u�f��

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

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

8,0 �f . �M�d�Z�a�Z�g�g�h�_�� �i�h�a�\�h�e�y�_�l�� �k�n�h�j�f�b�j�h�\�Z�l�v�� �m�i�e�h�l�g�_�g�g�m�x�� �a�h�g�m�� �]�j�m�g�l�Z�� �k��

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

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

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

�^�b�Z�f�_�l�j�h�f�� ���������·75,0 �k�f�� �b�� �g�_�� �f�_�g�_�_�� �q�_�f�� �g�Z���������·10,0 �k�f�� �f�_�g�v�r�_�� �\�g�m�l�j�_�g�g�_�]�h��

�^�b�Z�f�_�l�j�Z���h�[�k�Z�^�g�h�c���l�j�m�[�u�����k���a�Z�h�k�l�j�_�g�g�u�f���i�h�^���m�]�e�h�f�������ž�·�����ž���g�b�`�g�b�f���d�h�g�p�h�f���^�e�y��

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

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

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

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

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

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

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

�[�_�l�h�g�g�h�c���k�f�_�k�b�� ���j�b�k�m�g�h�d 1.4). �I�j�b�g�y�l�u�c�� �\�� �i�j�h�_�d�l�_�� �k�h�k�l�Z�\�� �]�j�m�g�l�h�\�h�]�h�� �f�Z�l�_�j�b�Z�e�Z��

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

�k�l�j�h�b�l�_�e�v�k�l�\�Z�����F�h�^�m�e�b �^�_�n�h�j�f�Z�p�b�b �k�h�k�l�Z�\�e�y�x�s�b�o���]�j�m�g�l�h�\�h�]�h���f�Z�l�_�j�b�Z�e�Z�����s�_�[�g�y����

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

�f�_�g�_�_������,0 �F�I�Z��[119]. �A�Z�k�u�i�d�m���b���\�l�j�Z�f�[�h�\�u�\�Z�g�b�_���`�_�k�l�d�h�]�h���]�j�m�g�l�h�\�h�]�h���f�Z�l�_�j�b�Z�e�Z��

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

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

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

�i�j�h�[�b�\�d�Z�� �k�d�\�Z�`�b�g���� �i�m�l�_�f���k�[�j�Z�k�u�\�Z�g�b�y �k�� �\�u�k�h�l�u�� �������·2,0 �f���g�Z�� �g�Z�q�Z�e�v�g�h�f�� �w�l�Z�i�_���k��

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

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

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

�^�h�k�l�b�`�_�g�b�b���©�h�l�d�Z�a�Z�ª�� 

 

 

 

�J�b�k�m�g�h�d 1.4 �± �N�h�j�f�b�j�h�\�Z�g�b�_ �m�r�b�j�_�g�b�y�����i�h�j�p�b�h�g�g�Z�y���a�Z�k�u�i�d�Z���s�_�[�g�y���\���k�d�\�Z�`�b�g�m��      

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

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

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

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

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

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

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

�l�j�Z�f�[�h�\�d�b���b���\�u�k�h�l�u���k�[�j�Z�k�u�\�Z�g�b�y�� 

�A�Z�l�_�f�� �\�� �]�h�l�h�\�m�x�� �k�d�\�Z�`�b�g�m�� �k�� �\�u�i�h�e�g�_�g�g�u�f�� �m�r�b�j�_�g�b�_�f�� �f�h�g�l�b�j�m�_�l�k�y��

�Z�j�f�Z�l�m�j�g�u�c���d�Z�j�d�Z�k (�j�b�k�m�g�h�d����������. �A�Z�i�h�e�g�_�g�b�_���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g���h�k�m�s�_�k�l�\�e�y�_�l�k�y��

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

�[�m�j�h�g�Z�[�b�\�g�u�f�� �k�\�Z�y�f [114] �i�m�l�_�f�� �[�_�l�h�g�b�j�h�\�Z�g�b�y�� �k�d�\�Z�`�b�g�� �k�� �i�h�^�Z�q�_�c�� �[�_�l�h�g�g�h�c��

�k�f�_�k�b���h�^�g�h�\�j�_�f�_�g�g�h���k���i�h�^�t�_�f�h�f���h�[�k�Z�^�g�h�c���l�j�m�[�u�� 
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�J�b�k�m�g�h�d 1.5 �± �N�j�Z�]�f�_�g�l �\�u�i�h�e�g�_�g�g�h�]�h �k�\�Z�c�g�h�]�h �i�h�e�y �b�a �k�\�Z�c���\���i�j�h�[�b�l�u�o��

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

 

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

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

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

�_�k�l�_�k�l�\�_�g�g�h�]�h�� �k�e�h�`�_�g�b�y�����<�� �j�_�a�m�e�v�l�Z�l�_ �g�Z�b�[�h�e�_�_�� �i�h�e�g�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �g�_�k�m�s�Z�y 

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

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

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

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

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

�g�_�k�m�s�b�o���k�i�h�k�h�[�g�h�k�l�_�c���i�h�^���g�b�`�g�b�f���d�h�g�p�h�f���k�\�Z�b��FdR  �b���i�h���_�_���[�h�d�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b��

Fdf  �i�h���n�h�j�f�m�e�_ [114] 

    Fd = FdR + Fdf,.                                                   (1.4) 

�I�j�b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �m�r�b�j�_�g�b�y�� �b�a�� �s�_�[�g�y�� �b�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u�� �]�j�m�g�l�Z��

���j�b�k�m�g�h�d 1.6���� �g�_�k�m�s�Z�y �k�i�h�k�h�[�g�h�k�l�v�� �i�h�^�� �g�b�`�g�b�f�� �d�h�g�p�h�f�� �k�\�Z�b���h�i�j�_�^�_�e�y�_�l�k�y�� �d�Z�d��

�g�Z�b�f�_�g�v�r�_�_���b�a���a�g�Z�q�_�g�b�c�����i�h�e�m�q�_�g�g�u�o���b�a���k�e�_�^�m�x�s�b�o���m�k�e�h�\�b�c: 

�Z�� �g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b��FdR1 �`�_�k�l�d�h�]�h���f�Z�l�_�j�b�Z�e�Z���m�r�b�j�_�g�b�y, �k�n�h�j�f�b�j�h�\�Z�g�g�h�]�h��

�\���i�j�h�p�_�k�k�_���\�l�j�Z�f�[�h�\�u�\�Z�g�b�y���s�_�[�g�y; 

�[�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b��FdR2 �a�h�g�u���m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z���� �h�[�j�Z�a�h�\�Z�g�g�g�h�]�h �i�h�^��

�m�r�b�j�_�g�b�_�f���� 

�\�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b��FdR3 �]�j�m�g�l�Z���_�k�l�_�k�l�\�_�g�g�h�]�h���k�e�h�`�_�g�b�y���� �i�h�^�k�l�b�e�Z�x�s�_�]�h��

�m�i�e�h�l�g�_�g�g�m�x���a�h�g�m���]�j�m�g�l�Z. 

 

 

�J�b�k�m�g�h�d 1.6 �± �J�Z�k�q�_�l�g�Z�y �k�o�_�f�Z���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f: 

I �± �i�h���f�Z�l�_�j�b�Z�e�m�����s�_�[�g�x������II  �± �i�h���m�i�e�h�l�g�_�g�g�h�f�m���k�e�h�x����III  �± �i�h���]�j�m�g�l�m��

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

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

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

�m�i�e�h�l�g�_�g�g�h�c���a�h�g�u [21, 105].  

�G�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v��FdR1 �`�_�k�l�d�h�]�h�� �]�j�m�g�l�h�\�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� ���s�_�[�_�g�v������

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

 FdR1 = ��c  ��'cR  R�s  A, (1.5) 

�]�^�_�����k���± �d�h�w�n�n�b�p�b�_�g�l���m�k�e�h�\�b�c���j�Z�[�h�l�u���k�\�Z�b���\���]�j�m�g�l�_�����i�j�b�g�b�f�Z�_�f�u�c���j�Z�\�g�u�f��������; 

���
cR �± �d�h�w�n�n�b�p�b�_�g�l�� �m�k�e�h�\�b�c�� �j�Z�[�h�l�u�� �f�Z�l�_�j�b�Z�e�Z���m�r�b�j�_�g�b�y�� �i�h�^�� �g�b�`�g�b�f�� �d�h�g�p�h�f��

�k�\�Z�b�����i�j�b�g�b�f�Z�_�f�u�c���j�Z�\�g�u�f��������; 

R�s �± �j�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_���s�_�[�g�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �]�e�m�[�b�g�u�� �i�h�]�j�m�`�_�g�b�y��

�g�b�`�g�_�]�h���d�h�g�p�Z���k�\�Z�b�����d�I�Z, �i�j�b�g�b�f�Z�_�f�h�_���k���d�h�w�n�n�b�p�b�_�g�l�h�f��k = 1,5 �i�h���l�Z�[�e��������[70], 

�g�h���g�_���[�h�e�_�_������ ���������d�I�Z; 

A �± �i�e�h�s�Z�^�v���i�h�i�_�j�_�q�g�h�]�h���k�_�q�_�g�b�y���k�\�Z�b�����f�ð�� 

�G�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v��FdR2 �]�j�m�g�l�Z�� �\�� �i�j�_�^�_�e�Z�o�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u�� �i�h�^��

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

 FdR2 � ����c �Â�����
�
cR   R�m�i�e  A�m,, (1.6) 

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

�i�j�b�g�b�f�Z�_�f�u�c���j�Z�\�g�u�f��������; 

A�m �± �i�e�h�s�Z�^�v���i�h�i�_�j�_�q�g�h�]�h���k�_�q�_�g�b�y���m�r�b�j�_�g�b�y �i�h���g�Z�b�[�h�e�v�r�_�f�m���k�_�q�_�g�b�x�� 

 �•�Ö
L
�� �½�Ö

�.

�8
, (1.7) 

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

�h�[�t�_�f�Z���s�_�[�g�y��V�s, �\�l�j�Z�f�[�h�\�Z�g�g�h�]�h �\�� �^�g�h�� �k�d�\�Z�`�b�g�u���� �g�h�� �g�_�� �[�h�e�_�_�� ��d (d �± �^�b�Z�f�_�l�j��

�k�l�\�h�e�Z���k�\�Z�b��: 

 �&�Ö
L 
¥�8�Ü
�/ ; (1.8) 

R�m�i�e �± �j�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �i�h�^�� �m�r�b�j�_�g�b�_�f, �d�I�Z, 

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

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

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

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

�]�_�h�e�h�]�b�q�_�k�d�b�o���b�a�u�k�d�Z�g�b�y�o��: 

 �+�Å 
L
�Ä�Ý�â �Ð
� �â


� �Þ
�?� �Û

� �½�?� �Û
, (1.9) 

�]�^�_ Srw, ��s, ��w �± �l�h���`�_�����q�l�h���b���\�������������� 

wL �b wP �± �\�e�Z�`�g�h�k�l�b�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �g�Z�� �]�j�Z�g�b�p�_�� �l�_�d�m�q�_�k�l�b�� �b��

�j�Z�k�d�Z�l�u�\�Z�g�b�y�� 

e �± �k�j�_�^�g�_�_�� �a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �i�h�j�b�k�l�h�k�l�b�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�e�b�g�b�k�l�h�]�h��

�]�j�m�g�l�Z�� 

 �A
L
�
�Þ

�
 �Ï �á�Ø�Ô�Ï
�:�s
E�r�á�r�s�ñ�; 
F �s, (1.10) 

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

�G�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v�� �]�j�m�g�l�Z�� �i�j�b�j�h�^�g�h�]�h�� �k�e�h�`�_�g�b�y��FdR3, �i�h�^�k�l�b�e�Z�x�s�_�]�h 

�m�i�e�h�l�g�_�g�g�m�x���a�h�g�m�����\�u�q�b�k�e�y�_�l�k�y���i�h���n�h�j�f�m�e�_: 

 FdR3 =  ��c ��cR ''' R A�m�i�e , (1.11) 

�]�^�_ ���
�
�
cR �± �d�h�w�n�n�b�p�b�_�g�l�� �m�k�e�h�\�b�c�� �j�Z�[�h�l�u���]�j�m�g�l�Z�� �_�k�l�_�k�l�\�_�g�g�h�]�h�� �k�e�h�`�_�g�b�y����

�i�h�^�k�l�b�e�Z�x�s�_�]�h���m�i�e�h�l�g�_�g�g�m�x���a�h�g�m�����i�j�b�g�b�f�Z�_�f�u�c���j�Z�\�g�u�f��������; 

�: �m�i�e �± �i�e�h�s�Z�^�v���i�h�i�_�j�_�q�g�h�]�h���k�_�q�_�g�b�y���m�i�e�h�l�g�_�g�g�h�c���a�h�g�u���\�h�d�j�m�]���m�r�b�j�_�g�b�y�����f2: 

 �•�Ö
L
�� �½�Ö�Ò�Î

�.

�8
; (1.12) 

�a�^�_�k�v D�m�i�e �± �^�b�Z�f�_�l�j���m�i�e�h�l�g�_�g�g�h�c���a�h�g�u���]�j�m�g�l�Z�����f�����j�Z�\�g�u�c [103] 

 �&�Ö�Ò�Î
L �r�á�{�w�&�Ö
§
�
 �Ï �á�Ö�Ò�Î

�
 �Ï �á�Ö�Ò�Î�?�
 �Ï

�/ 
L �t�&�Ö�ß, (1.13) 

�]�^�_���� �± �d�h�w�n�n�b�p�b�_�g�l�����i�j�b�g�b�f�Z�_�f�u�c���i�h���l�Z�[�e�b�p�_ 1.1. 

�L�Z�[�e�b�p�Z 1.1 �± �A�g�Z�q�_�g�b�y���d�h�w�n�n�b�p�b�_�g�l�Z �� 

�H�k�j�_�^�g�_�g�g�u�c��
�m�^�_�e�v�g�u�c���\�_�k��

�k�m�o�h�]�h��
�m�i�e�h�l�g�_�g�g�h�c��
�a�h�g�u���]�j�m�g�l�Z 
�h�[�t�_�f�g�u�c����
��d���m�i�e, �d�G���f3 

�D�h�w�n�n�b�p�b�_�g�l���� �i�j�b���m�^�_�e�v�g�h�f���\�_�k�_���k�m�o�h�]�h �]�j�m�g�l�Z���_�k�l�_�k�l�\�_�g�g�h�]�h���k�h�j�`�_�g�b�y 
��d, �d�G���f3 

12,5 13,0 13,5 14,0 14,5 15,0 15,5 16,0 

16,0 1,57 1,66 1,76 1,9 2,1 2,4 3,02 - 
16,5 1,52 1,6 1,68 1,88 1,92 2,11 2,42 3,24 
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17,0 1,48 1,54 1,61 1,69 1,8 1,94 2,13 2,57 
17,5 1,44 1,49 1,55 1,62 1,71 1,82 1,96 2,07 
18,0 1,41 1,45 1,51 1,57 1,64 1,73 1,83 1,98 
18,5 1,38 1,42 1,47 1,52 1,58 1,65 1,74 1,85 

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

�a�h�g�u�����g�h���g�_���f�_�g�_�_��(��d + 1,0) �d�G���f3�����h�i�j�_�^�_�e�y�_�f�h�_ �i�h���n�h�j�f�m�e�_ 

 �Û�×�Ö�Ò�Î
L
�5

�6
�@�Û�× 
E

�Ì�Ý�
�Þ�
�â
�Ì�Ý�
�â �>�Ð�
�Þ

�A�á (1.14) 

�]�^�_����d �± �m�^�_�e�v�g�u�c���\�_�k���k�m�o�h�]�h���]�j�m�g�l�Z���\���i�j�_�^�_�e�Z�o���m�i�e�h�l�g�_�g�g�h�c���a�h�g�u�����d�G���f3; 

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

�d�G���f3; 

Sr �± �k�l�_�i�_�g�v���\�e�Z�`�g�h�k�l�b���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z�����i�j�b�g�b�f�Z�_�f�Z�y���������� 

W �± �\�e�Z�`�g�h�k�l�v���]�j�m�g�l�Z���\���^�h�e�y�o���_�^�b�g�b�p�u�� 

��w �± �m�^�_�e�v�g�u�c���\�_�k���\�h�^�u�����i�j�b�g�b�f�Z�_�f�u�c �j�Z�\�g�u�f�������������d�G���f3; 

R �± �j�Z�k�q�_�l�g�h�_���k�h�i�j�h�l�b�\�e�_�g�b�_�� �]�j�m�g�l�Z�� �i�j�b�j�h�^�g�h�]�h�� �k�e�h�`�_�g�b�y���� �i�h�^�k�l�b�e�Z�x�s�_�]�h��

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

�a�Z�e�h�`�_�g�b�y���i�h���n�h�j�f�m�e�_ �������������K�I�������������������������������©�H�k�g�h�\�Z�g�b�y���a�^�Z�g�b�c���b���k�h�h�j�m�`�_�g�b�c�ª 

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

 �4 
L
�
�Ö�5�
�Ö�6

�Þ
�:�/ �
 �Û�Â�Â�G�í�&�Ö�Ò�Î
E�/ �ä�Û�ñ

�Â�Â�@�Â
E�/ �Ö�?�Â�Â�;, (1.15) 

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

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

�n�h�j�f�m�e�_ 

Fdf = ��c u �™���kf fi hi, (1.16) 

�]�^�_�����k �± �d�h�w�n�n�b�p�b�_�g�l���m�k�e�h�\�b�c���j�Z�[�h�l�u���k�\�Z�b���\���]�j�m�g�l�_�����i�j�b�g�y�l�u�c���j�Z�\�g�u�f����,0; 

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

��cf �± �d�h�w�n�n�b�p�b�_�g�l�� �m�k�e�h�\�b�y�� �j�Z�[�h�l�u�� �]�j�m�g�l�Z�� �i�h�� �[�h�d�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �k�\�Z�b����

�m�q�b�l�u�\�Z�x�s�b�c �\�e�b�y�g�b�_�� �k�i�h�k�h�[�Z�� �_�_���m�k�l�j�h�c�k�l�\�Z�� �\�� �i�_�k�d�Z�o�� �b�� �k�m�i�_�k�y�o����cf = 0,8; �\��

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

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

�l�j�Z�f�[�h�\�d�h�c����cf = 0,9; 
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fi �± �j�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_��i-�]�h�� �k�e�h�y�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �h�k�g�h�\�Z�g�b�y�� �i�h��

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

�k�\�Z�b �i�h���l�Z�[�e��������3 �K�I����������������������������; 

hi �± �l�h�e�s�b�g�Z��i-�]�h�� �k�e�h�y�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z���� �k�h�i�j�b�d�Z�k�Z�x�s�_�]�h�k�y�� �k�� �[�h�d�h�\�h�c��

�i�h�\�_�j�o�g�h�k�l�v�x���k�\�Z�b�����f�� 

�I�j�b�� �Z�g�Z�e�b�a�_�� �j�Z�[�h�l�u�� �k�b�k�l�_�f�u���©�k�\�Z�y���± �m�r�b�j�_�g�b�_���± �m�i�e�h�l�g�_�g�g�Z�y�� �a�h�g�Z���± �]�j�m�g�l��

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

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

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

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

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

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

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

�m�r�b�j�_�g�b�y�����Z���g�_���^�e�b�g�m���k�\�Z�c�� 

  

�J�b�k�m�g�h�d��1.7 �± �A�Z�\�b�k�b�f�h�k�l�v���g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b��Fd �k�\�Z�b�� 

�h�l���^�b�Z�f�_�l�j�Z���m�r�b�j�_�g�b�y��D�m 

�J�b�k�m�g�h�d��1.8 �± �A�Z�\�b�k�b�f�h�k�l�v���m�^�_�e�v�g�h�c��

�g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b��Fd �k�\�Z�b���h�l��

�^�b�Z�f�_�l�j�Z���m�r�b�j�_�g�b�y��D�m 

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

�k�\�Z�b���b���^�b�Z�f�_�l�j�Z���m�r�b�j�_�g�b�y�� 
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0

500

1000

1500

2000

2500

3000

0,8 1 1,2

Fd, �d�G 

Dy , �f  
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�i�j�b���^�e�b�g�_���k�\�Z�b�����������f 
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�J�Z�a�g�b�p�Z�� �m�^�_�e�v�g�u�o�� �g�_�k�m�s�b�o�� �k�i�h�k�h�[�g�h�k�l�_�c���k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k��

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

�i�h�d�Z�a�Z�g�Z���g�Z���j�b�k�m�g�d�_��1.8. 

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

�k�e�_�^�m�_�l���k�q�b�l�Z�l�v���i�h�e�_�\�u�_���b�k�i�u�l�Z�g�b�y [84, 112]�����J�_�d�h�f�_�g�^�m�_�l�k�y���i�j�b���i�j�h�_�d�l�b�j�h�\�Z�g�b�b��

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

�<�u�\�h�^�u���i�h�������]�e�Z�\�_ 

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

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

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

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

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

�l�j�m�[�_�ª�� 

2. �H�k�h�[�_�g�g�h�k�l�v�x�� �k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f�� �y�\�e�y�_�l�k�y��

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

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

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

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

�m�l�h�q�g�_�g�b�y�� 

3. �I�j�h�\�_�^�_�g�g�u�c�� �h�[�a�h�j�� �d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �j�_�r�_�g�b�c �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

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

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

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

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

�j�_�d�h�f�_�g�^�Z�p�b�c���i�h���j�Z�k�q�_�l�m���b���i�j�h�_�d�l�b�j�h�\�Z�g�b�x���k�\�Z�c.  
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2. �=�E�:�<�:���������W�D�K�I�?�J�B�F�?�G�L�:�E�V�G�U�?���B�K�K�E�?�>�H�<�:�G�B�Y��

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

�K �M�R�B�J�?�G�B�?�F �B���>�?�N�H�J�F�B�J�H�<�:�G�G�H�=�H���=�J�M�G�L�H�<�H�=�H��

�H�K�G�H�<�:�G�B�Y 

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

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

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

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

�l�m�]�h�i�e�Z�k�l�b�q�g�h�c �b�� �f�y�]�d�h�i�e�Z�k�l�b�q�g�h�c �d�h�g�k�b�k�l�_�g�p�b�b���k�� �i�h�d�Z�a�Z�l�_�e�_�f�� �l�_�d�m�q�_�k�l�b��

IL = 0,4�·0,5. �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �b�k�k�e�_�^�h�\�Z�g�b�c���m�l�h�q�g�_�g�Z �a�h�g�Z�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z��

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

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

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

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

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

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

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

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

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

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

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

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

1 000,0�·3 ������������ �d�G�� �l�j�_�[�m�x�l�� �i�j�b�f�_�g�_�g�b�y�� �]�j�m�a�h�i�h�^�t�_�f�g�u�o�� �f�_�o�Z�g�b�a�f�h�\����

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

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

�k�l�j�h�b�l�_�e�v�g�u�o�� �i�e�h�s�Z�^�d�Z�o�� �H�H�H�� �©�G�h�\�h�l�_�o�ª���� �H�H�H�� �©�J�_�]�b�h�g�k�l�j�h�c�ª�� �b��

�H�H�H �©�:�d�Z�^�_�f�I�j�h�_�d�l�ª���\���F�h�k�d�h�\�k�d�h�c�����K�Z�f�Z�j�k�d�h�c���b���D�m�j�k�d�h�c���h�[�e�Z�k�l�y�o�����< �i�j�h�p�_�k�k�_��

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

�f�g�h�]�h�m�j�h�\�g�_�\�u�f���m�r�b�j�_�g�b�_�f�� 

�� �g�Z�� �a�Z�\�_�j�r�Z�x�s�_�f�� �w�l�Z�i�_�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �m�r�b�j�_�g�b�y�� �i�j�h�_�d�l�g�h�]�h�� �h�[�t�_�f�Z��

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

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

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

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

2.1. �B�k�k�e�_�^�h�\�Z�g�b�_���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z �\���h�d�h�e�h�k�\�Z�c�g�h�c���a�h�g�_���k�\�Z�b���\��

�i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f  

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

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

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

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

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

�i�h�e�_�\�u�o���m�k�e�h�\�b�y�o. 

2.1.1. �E�Z�[�h�j�Z�l�h�j�g�h�_���b�k�k�e�_�^�h�\�Z�g�b�_���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y���k�\�Z�c���\���i�j�h�[�b�l�u�o��

�k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f 

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

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

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

�y�s�b�d�� �j�Z�a�f�_�j�Z�f�b�� �\�� �i�e�Z�g�_�� ���������î���������� �k�f �k�� �h�^�g�h�c�� �k�l�_�d�e�y�g�g�h�c�� �k�l�_�g�d�h�c���� �J�Z�k�k�l�h�y�g�b�_��

�f�_�`�^�m���i�j�h�a�j�Z�q�g�h�c���b���a�Z�^�g�_�c���k�l�_�g�d�h�c��6�������k�f�����E�h�l�h�d���a�Z�i�h�e�g�y�e�k�y���]�e�b�g�b�k�l�u�f���]�j�m�g�l�h�f 

�g�Z�j�m�r�_�g�g�h�c�� �k�l�j�m�d�l�m�j�u. �I�j�b�� �m�d�e�Z�^�d�_�� �]�j�m�g�l�Z�� �\�� �e�h�l�h�d�� �q�_�j�_�a�� �d�Z�`�^�u�_�� �������� �k�f��

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

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

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

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

27,0 �k�f�� ���j�b�k�m�g�h�d���������������F�Z�k�r�l�Z�[�� �i�j�b�g�y�l���b�a���k�h�h�l�g�h�r�_�g�b�y���������� �k�f���i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c��
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�f�h�^�_�e�b���d�����������f �j�_�Z�e�v�g�h�c���\�_�e�b�q�b�g�u�����G�Z�]�j�m�a�d�Z���g�Z���k�\�Z�x���i�j�_�^�Z�\�Z�e�Z�k�v���\���k�h�h�l�g�h�r�_�g�b�b��

�m�k�b�e�b�c��1:10 �k���i�h�f�h�s�v�x���j�u�q�Z�]�Z�� 

  

�J�b�k�m�g�h�d�����������± �F�h�^�_�e�v���k�\�Z�b ���l�j�Z�f�[�h�\�d�b�� 

 

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

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

�a�Z�k�u�i�Z�e�Z�k�v �f�Z�e�h�k�`�b�f�Z�_�f�Z�y �f�j�Z�f�h�j�g�Z�y�� �d�j�h�r�d�Z�� �n�j�Z�d�p�b�_�c��2,0�·4,0 �f�f , 

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

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

�m�r�b�j�_�g�b�_�� �b�a�� �s�_�[�g�y�����I�j�h�p�_�k�k�� �k�h�a�^�Z�g�b�y�� �m�r�b�j�_�g�b�y�� �\�_�e�k�y�� �^�h�� �l�h�]�h���� �d�Z�d�� �^�b�Z�f�_�l�j��

�m�r�b�j�_�g�b�y���k�l�Z�e���k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v����d, �]�^�_��d �± �k�l�h�j�h�g�Z���f�h�^�_�e�b���k�\�Z�b���� 

�Z�� �[�� 
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�\�� �]�� 

  

�J�b�k�m�g�h�d�����������± �K�o�_�f�Z���f�h�^�_�e�b�j�h�\�Z�g�b�y���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f���\��

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

�m�r�b�j�_�g�b�y�����]�����f�h�^�_�e�v���k�\�Z�b �k���m�r�b�j�b�g�b�_�f. 

 

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

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

�k�\�Z�b ���j�b�k�m�g�h�d���������������<�u�k�h�l�Z���s�_�[�g�y���k�h�k�l�Z�\�b�e�Z��d�����\�u�k�h�l�Z���h�[�e�Z�k�l�b���^�_�n�h�j�f�b�j�h�\�Z�g�g�h�]�h��

�]�j�m�g�l�Z��2d���� �r�b�j�b�g�Z�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u���± �^�h�� ��d. �<�� �[�h�e�v�r�_�� �k�l�_�i�_�g�b���m�i�e�h�l�g�_�g�b�_��

�]�j�m�g�l�Z���j�Z�a�\�b�\�Z�_�l�k�y���\���]�e�m�[�b�g�m�����j�Z�\�g�m�x�����������·1,2)d. 

  

 �^�b�Z�f�_�l�j���k�l�\�h�e�Z���k�\�Z�b 

�d�h�g�l�m�j���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z 
 

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

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

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

�l�j�Z�f�[�h�\�d�b, �a�Z�k�u�i�d�b �b���m�l�j�Z�f�[�h�\�d�b���g�h�\�u�o���i�h�j�p�b�c���s�_�[�g�y ���j�b�k�m�g�h�d����������.  

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

�n�h�j�f�_���r�Z�j�Z �b�e�b���w�e�b�i�k�h�b�^�Z�����Z���l�Z�d�`�_���k�h�a�^�Z�g�b�_ �a�g�Z�q�b�l�_�e�v�g�h�c���k�`�b�f�Z�_�f�h�c �a�h�g�u���i�h�^��

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

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

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

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

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

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

�i�e�h�s�Z�^�d�_���k�l�j�h�b�l�_�e�v�k�l�\�Z. 

2.1.2. �B�k�k�e�_�^�h�\�Z�g�b�_���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k��

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

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

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

�H�H�H �©�:�d�Z�^�_�f�I�j�h�_�d�l�ª�� �G�Z���i�e�h�s�Z�^�d�_���k�l�j�h�b�l�_�e�v�k�l�\�Z �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h���a�^�Z�g�b�y���i�h��

�m�e�� �G�h�\�h�a�Z�\�h�^�k�d�h�c �\ �:�\�l�h�a�Z�\�h�^�k�d�h�f�� �j�Z�c�h�g�_���]���� �L�h�e�v�y�l�l�b�� �K�Z�f�Z�j�k�d�h�c�� �h�[�e�Z�k�l�b��

�i�j�h�\�_�^�_�g�h �k�l�Z�l�b�q�_�k�d�h�_�� �a�h�g�^�b�j�h�\�Z�g�b�_���h�k�g�h�\�Z�g�b�y �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

�m�r�b�j�_�g�b�_�f: 

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

(�j�b�k�m�g�h�d 2.5�Z��; 

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

���j�b�k�m�g�h�d������5�[��. 
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�Z�� �[�� 

  
�\�� �]�� 

 
 

�J�b�k�m�g�h�d������5 �± �I�j�h�\�_�^�_�g�b�_���k�l�Z�l�b�q�_�k�d�h�]�h���a�h�g�^�b�j�h�\�Z�g�b�y���]�j�m�g�l�Z���Z�����i�h�^���m�r�b�j�_�g�b�_�f���g�Z��

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

�i�h�k�e�_���m�k�l�j�h�c�k�l�\�Z���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f���p�_�e�b�d�h�f 

�L�K�A-4 

�L�K�A-6 

�L�K�A-8 
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�J�Z�a�j�_�a�� �i�e�h�s�Z�^�d�b�� �i�j�_�^�k�l�Z�\�e�_�g�� �k�e�_�^�m�x�s�b�f�b�� �b�g�`�_�g�_�j�g�h-�]�_�h�e�h�]�b�q�_�k�d�b�f�b��

�w�e�_�f�_�g�l�Z�f�b�����B�=�W���� 

�B�=�W-������ �Q�_�j�g�h�a�_�f�� �k�m�]�e�b�g�b�k�l�u�c�� �i�h�e�m�l�\�_�j�^�h�c�� �d�h�g�k�b�k�l�_�g�p�b�b���� �F�h�s�g�h�k�l�v�� �k�e�h�y��

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

�B�=�W-������ �K�m�]�e�b�g�h�d�� �l�m�]�h�i�e�Z�k�l�b�q�g�h�c�� �d�h�g�k�b�k�l�_�g�p�b�b���� �g�_�i�j�h�k�Z�^�h�q�g�u�c���� �b�f�_�_�l��

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

�F�h�s�g�h�k�l�v���k�e�h�y���h�l�����������f���^�h���������f���� 

�B�=�W-������ �K�m�i�_�k�v�� �l�\�_�j�^�h�c�� �d�h�g�k�b�k�l�_�g�p�b�b �k�� �e�b�g�a�Z�f�b�� �b�� �i�j�h�k�e�h�c�d�Z�f�b�� �i�_�k�d�Z��

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

7,2�·���������f���b�����������·�����������f���� 

�B�=�W-������ �I�_�k�h�d�� �f�_�e�d�b�c���� �f�Z�e�h�\�e�Z�`�g�u�c���� �k�j�_�^�g�_�c�� �i�e�h�l�g�h�k�l�b���� �k�� �i�j�h�k�e�h�y�f�b��

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

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

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

�i�h�k�e�h�c�g�h �\���l�Z�[�e�b�p�_ 2.1. 

�L�Z�[�e�b�p�Z�����������± �N�b�a�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�_���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���]�j�m�g�l�Z 

�‹�B�=�W �G�Z�b�f�_�g�h�\�Z�g�b�_ 
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�d�G���f3 �^���_�^�� % �^���_�^�� �]�j�Z�^�� �d�I�Z �F�I�Z 
1 �G�Z�k�u�i�g�h�c���]�j�m�g�l 15,0 - - - - - - - 

2 �K�m�]�e�b�g�h�d��
�l�m�]�h�i�e�Z�k�l�b�q�g�u�c 

18,4 16,0 0,78 16,8 0,4 17 21 12 

3 �K�m�i�_�k�v���l�\�_�j�^�Z�y 19,3 17,0 0,70 16,9 0,32 24 22 17 
4 �I�_�k�h�d���f�_�e�d�b�c 16,5 16,4 0,64 5 - 30 0 24 
�G�Z�� �i�e�h�s�Z�^�d�_�� �a�Z�i�j�h�_�d�l�b�j�h�\�Z�g�u�� �b�� �\�u�i�h�e�g�_�g�u�� �k�\�Z�b�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k��

�m�r�b�j�_�g�b�_�f�� �K�I�K�M��-�������������� �^�e�b�g�h�c�� �������f���� �^�b�Z�f�_�l�j�h�f�� �k�l�\�h�e�Z�� �k�\�Z�b��d = ���������� �f����

�^�b�Z�f�_�l�j�h�f�� �m�r�b�j�_�g�b�y��D�m = 2d = �������� �f���� �G�_�k�m�s�b�f�� �k�e�h�_�f�� �k�e�m�`�b�l�� �B�=�W-2 �k�m�]�e�b�g�h�d��

�l�m�]�h�i�e�Z�k�l�b�q�g�u�c �k�h�� �k�e�_�^�m�x�s�b�f�b�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���� �m�^�_�e�v�g�u�c�� �\�_�k�� �]�j�m�g�l�Z��
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�� = 18,4 �d�G���f3���� �m�]�h�e�� �\�g�m�l�j�_�g�g�_�]�h���l�j�_�g�b�y���3 = 17,0�ƒ���� �i�h�d�Z�a�Z�l�_�e�v�� �l�_�d�m�q�_�k�l�b IL = 0,4, 

�f�h�^�m�e�v�� �^�_�n�h�j�f�Z�p�b�b E = 12,0 �F�I�Z���� �m�^�_�e�v�g�h�_�� �k�p�_�i�e�_�g�b�_ c = 21������ �d�I�Z�� 

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

�i�j�_�^�k�l�Z�\�e�_�g �g�Z���j�b�k�m�g�d�_������6. 

 

�J�b�k�m�g�h�d������6 �± �N�j�Z�]�f�_�g�l���]�_�h�e�h�]�b�q�_�k�d�h�]�h �j�Z�a�j�_�a�Z �i�e�h�s�Z�^�d�b �k�l�j�h�b�l�_�e�v�k�l�\�Z 

�k �i�j�b�\�y�a�d�h�c���n�m�g�^�Z�f�_�g�l�Z 
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�K�l�Z�l�b�q�_�k�d�h�_���a�h�g�^�b�j�h�\�Z�g�b�_���i�j�h�b�a�\�h�^�b�e�h�k�v���m�k�l�Z�g�h�\�d�h�c �M�J�;-51 �a�h�g�^�h�f���,�,���l�b�i�Z �\��

�k�h�h�l�\�_�l�k�l�\�b�b�� �k���=�H�K�L�� ����������-���������� �©�=�j�m�g�l�u���� �F�_�l�h�^�u�� �i�h�e�_�\�u�o�� �b�k�i�u�l�Z�g�b�c��

�k�l�Z�l�b�q�_�k�d�b�f�� �b�� �^�b�g�Z�f�b�q�_�k�d�b�f�� �a�h�g�^�b�j�h�\�Z�g�b�_�f�ª. �N�Z�d�l�b�q�_�k�d�b�_�� �j�Z�a�f�_�j�u �a�h�g�u��

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

�g�Z�i�j�Z�\�e�_�g�b�y�f  �i�h�� �k�o�_�f�_���� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c���g�Z���j�b�k�m�g�d�_ 2.7. �L�h�q�d�Z �a�h�g�^�b�j�h�\�Z�g�b�y���‹����

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

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

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

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

�^�_�n�h�j�f�Z�p�b�c���]�j�m�g�l�Z���\���o�h�^�_���a�h�g�^�b�j�h�\�Z�g�b�y�� 

 

 

�J�b�k�m�g�h�d������7�± �K�o�_�f�Z���l�h�q�_�d���a�h�g�^�b�j�h�\�Z�g�b�y �\���d�h�g�l�m�j�_���k�\�Z�b���b���i�j�_�^�i�h�e�Z�]�Z�_�f�h�c���a�h�g�u��

�m�i�e�h�l�g�_�g�b�y���]�j�m�g�l�Z 

 

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

�a�Z�k�u�i�d�Z�� �\�� �a�Z�[�h�c�� �k�d�\�Z�`�b�g�u�� �s�_�[�g�y�� �h�[�t�_�f�h�f��V�s � �� �������� �f3 �k�� �i�h�k�e�_�^�m�x�s�b�f��

�l�j�Z�f�[�h�\�Z�g�b�_�f �b�� �k�h�a�^�Z�g�b�_�f�� �m�r�b�j�_�g�b�y���� �>�Z�g�g�u�_ �a�h�g�^�b�j�h�\�Z�g�b�y �l�h�q�_�d�� �‹�‹��-2 

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

�^�b�Z�f�_�l�j�h�f�������������f�f�����i�j�h�[�m�j�_�g�g�h�_���q�_�j�_�a���p�_�g�l�j���m�r�b�j�_�g�b�y���b�a���s�_�[�g�y�����j�b�k�m�g�h�d������8). 
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�I�h���^�Z�g�g�u�f���a�h�g�^�b�j�h�\�Z�g�b�y���i�h�e�m�q�_�g�u���a�g�Z�q�_�g�b�y���m�^�_�e�v�g�u�o���k�h�i�j�h�l�b�\�e�_�g�b�c���]�j�m�g�l�Z��

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

�k�p�_�i�e�_�g�b�y�����f�h�^�m�e�y���^�_�n�h�j�f�Z�p�b�b���]�j�m�g�l�Z��(�i�j�b�e�h�`�_�g�b�_ �: ). 

 

�J�b�k�m�g�h�d������8 �± �K�o�_�f�Z���i�j�h�o�h�^�d�b���a�h�g�^�Z���q�_�j�_�a���p�_�g�l�j���k�d�\�Z�`�b�g�u���b���m�r�b�j�_�g�b�y���b�a���s�_�[�g�y 

�G�Z�� �\�l�h�j�h�f�� �w�l�Z�i�_�� �k�f�h�g�l�b�j�h�\�Z�g�� �d�Z�j�d�Z�k�� �k�\�Z�b���� �k�d�\�Z�`�b�g�Z�� �a�Z�[�_�l�h�g�b�j�h�\�Z�g�Z����

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

�\���l�h�q�d�Z�o �‹�‹�� -8 �i�h �k�o�_�f�_ �j�b�k�m�g�d�Z 2.7.  

�K�h�]�e�Z�k�g�h�� �i�h�k�h�[�b�x��[93] �a�Z�� �g�b�`�g�x�x�� �]�j�Z�g�b�p�m�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u�� �i�j�b�g�b�f�Z�_�l�k�y��

�]�e�m�[�b�g�Z�����g�Z���d�h�l�h�j�h�c���m�^�_�e�v�g�u�c���\�_�k���k�m�o�h�]�h���]�j�m�g�l�Z���^�h�k�l�b�]�Z�_�l���a�g�Z�q�_�g�b�y�������������d�G���f3�����<��
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�^�Z�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �m�i�e�h�l�g�_�g�g�Z�y�� �a�h�g�Z�� �\�u�^�_�e�y�_�l�k�y�� �i�h�� �]�j�Z�n�b�d�m�� �b�a�f�_�g�_�g�b�y��

�k�h�i�j�h�l�b�\�e�_�g�b�y�� �]�j�m�g�l�Z�� �i�h�^�� �d�h�g�m�k�h�f�� �a�h�g�^�Z�� �k�� �]�e�m�[�b�g�h�c�� ���j�b�k�m�g�h�d�� ����9������ �<�u�i�h�e�g�_�g�h��

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

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

�k�l�j�h�b�l�_�e�v�k�l�\�Z�����i�j�b�e�h�`�_�g�b�_ �;). 

 

�J�b�k�m�g�h�d������9 �± �=�j�Z�n�b�d���b�a�f�_�g�_�g�b�y���k�h�i�j�h�l�b�\�e�_�g�b�y �]�j�m�g�l�Z���i�h�^���d�h�g�m�k�h�f �a�h�g�^�Z��qs 

�k���]�e�m�[�b�g�h�c���i�h�]�j�m�`�_�g�b�y���a�h�g�^�Z 
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�I�h�� �^�Z�g�g�u�f�� �]�j�Z�n�b�d�Z�� ���j�b�k�m�g�h�d�� ����9���� �^�e�y�� �l�h�q�_�d�� �a�h�g�^�b�j�h�\�Z�g�b�y�� �L�K�A-������ �L�K�A-���� �i�h�^��

�y�^�j�h�f�� �m�r�b�j�_�g�b�y�� �b�� �L�K�A-���� �j�y�^�h�f�� �k�� �m�r�b�j�_�g�b�_�f�� �h�l�f�_�q�Z�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�h�_��

�i�h�\�u�r�_�g�b�_���m�^�_�e�v�g�h�]�h���k�h�i�j�h�l�b�\�e�_�g�b�y���]�j�m�g�l�Z���i�h�^���d�h�g�m�k�h�f���a�h�g�^�Z��qs = 5,0 �·�����������F�I�Z��

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

�p�_�g�l�j�Z���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f���� �I�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �^�Z�g�g�u�f�b��

�k�l�Z�l�b�q�_�k�d�h�]�h�� �a�h�g�^�b�j�h�\�Z�g�b�y�� �^�h�� �g�Z�q�Z�e�Z�� �m�k�l�j�h�c�k�l�\�Z�� �k�\�Z�b qs = 1,2 �· �������� �F�I�Z���b��

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

�\�u�k�h�l�m �m�i�e�h�l�g�_�g�g�h�c���a�h�g�u �j�_�d�h�f�_�g�^�m�_�l�k�y �i�j�b�g�b�f�Z�l�v h�m�i�e = 1,2D�m � �����������f�� 

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

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

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

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

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

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

 

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

�a�h�g�^�Z 

 
�K�j�_�^�g�_�_���m�^�_�e�v�g�h�_���k�h�i�j�h�l�b�\�e�_�g�b�_���]�j�m�g�l�Z���i�h�^���d�h�g�m�k�h�f���a�h�g�^�Z��qs, 

�F�I�Z�����\���l�h�q�d�Z�o �a�h�g�^�b�j�h�\�Z�g�b�y���i�h�k�e�_���m�k�l�j�h�c�k�l�\�Z���k�\�Z�b 
0* 1 2 3 4 5 6 7 8 

�K�m�]�e�b�g�h�d���g�Z���]�e�m�[�b�g�_��
0,0�·���������f 

2,05 - - 2,2 2,0 2,0 2,0 1,8 1,8 

�K�m�]�e�b�g�h�d���\�^�h�e�v��
�m�r�b�j�_�g�b�y���b�a���s�_�[�g�y���g�Z��
�]�e�m�[�b�g�_���������·���������f 

1,84 - - 4,1 3,0 2,5 2,6 1,9 2,0 

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

2,43 5,84 5,69 4,8 3,4 2,9 2,7 2,1 2,2 

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

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

 
�K�j�_�^�g�b�c���f�h�^�m�e�v���^�_�n�h�j�f�Z�p�b�b���]�j�m�g�l�Z��E�����F�I�Z�����\���l�h�q�d�Z�o 

�a�h�g�^�b�j�h�\�Z�g�b�y���i�h�k�e�_���m�k�l�j�h�c�k�l�\�Z���k�\�Z�b 
0 1 2 3 4 5 6 7 8 

�K�m�]�e�b�g�h�d���g�Z���]�e�m�[�b�g�_��
0,0�·���������f 

12,0 

- - 15,1 14,0 12,5 13,8 12,0 12,1 

�K�m�]�e�b�g�h�d���\�^�h�e�v��
�m�r�b�j�_�g�b�y���b�a���s�_�[�g�y���g�Z��
�]�e�m�[�b�g�_���������·���������f 

- - 26,9 21,2 15,4 15,5 13,6 13,7 

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

33,7 28,6 27,5 23,6 21,0 18,8 15,4 14,6 

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

�i�j�h�_�d�l�b�j�h�\�Z�g�b�y 

 

�<�� �i�h�k�h�[�b�b��[93] �b�� �\�� �j�_�d�h�f�_�g�^�Z�p�b�y�o�� �i�h�� �m�k�l�j�h�c�k�l�\�m�� �n�m�g�^�Z�f�_�g�l�h�\�� �\��

�\�u�l�j�Z�f�[�h�\�Z�g�g�u�o�� �d�h�l�e�h�\�Z�g�Z�o��[101] �^�e�y�� �m�i�e�h�l�g�_�g�g�u�o�� �]�j�m�g�l�h�\�� �k�� �m�^�_�e�v�g�u�f�� �\�_�k�h�f��

�k�m�o�h�]�h���]�j�m�g�l�Z���g�_���f�_�g�_�_�������������d�G���f3 �i�j�b���h�l�k�m�l�k�l�\�b�b���^�Z�g�g�u�o���b�k�i�u�l�Z�g�b�c���^�h�i�m�k�d�Z�_�l�k�y��

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

���������� �F�I�Z���� �i�j�b�� �\�h�^�h�g�Z�k�u�s�_�g�b�b�� ���������� �F�I�Z�����I�h�� �l�_�j�j�b�l�h�j�b�Z�e�v�g�u�f�� �k�l�j�h�b�l�_�e�v�g�u�f��

�g�h�j�f�Z�f�� �>�F�=�K�G�@�� �i�j�b�� �k�l�_�i�_�g�b�� �m�i�e�h�l�g�_�g�b�y�� ���������� �f�h�^�m�e�v�� �^�_�n�h�j�f�Z�p�b�b�� �k�m�]�e�b�g�d�Z��

�i�j�b�j�h�^�g�h�c�� �\�e�Z�`�g�h�k�l�b���i�j�b�g�b�f�Z�_�l�k�y��30,0 �F�I�Z���b���\�� �\�h�^�h�g�Z�k�u�s�_�g�g�h�f�� �k�h�k�l�h�y�g�b�b��

25,0 �F�I�Z�����i�j�b���k�l�_�i�_�g�b���m�i�e�h�l�g�_�g�b�y�������������± 25,0 �F�I�Z �b���������� �F�I�Z���k�h�h�l�\�_�l�k�l�\�_�g�g�h.  

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

�m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z���^�b�Z�f�_�l�j�h�f���^�h�����������f�����i�h���L�K�A-�������k�h�k�l�Z�\�b�e�h��E�m�i�e���k�j��� �������������F�I �Z����

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

�i�j�b�g�y�l�v��E�m�i�e = 25,0 �F�I �Z�� 

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

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

�j�b�k�m�g�d�Z�o������10 �b������11. �I�j�b���^�b�Z�f�_�l�j�_���m�r�b�j�_�g�b�y��D�m � �����������f���g�b�`�_ �m�r�b�j�_�g�b�y �\�u�k�h�d�h�_��

�a�g�Z�q�_�g�b�_ �k�h�i�j�h�l�b�\�e�_�g�b�y �]�j�m�g�l�Z�� �i�h�^�� �d�h�g�m�k�h�f�� �a�h�g�^�Z 4,0�·�������� �F�I�Z �j�Z�a�\�b�\�Z�_�l�k�y �\ 

�]�e�m�[�b�g�m�� �^�h �������� �f �b�� �\�� �[�h�d�h�\�u�_�� �k�l�h�j�h�g�u�� �^�h�� �L�K�A-������ �q�l�h�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �r�b�j�b�g�_�� �h�l��

�p�_�g�l�j�Z���k�\�Z�b�����������f�����i�j�b���^�b�Z�f�_�l�j�_���m�r�b�j�_�g�b�y��D�m � �����������f�� 
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�J�b�k�m�g�h�d������10 �± �>�b�Z�]�j�Z�f�f�Z��

�j�Z�k�i�j�_�^�_�e�_�g�b�y���a�g�Z�q�_�g�b�c���m�^�_�e�v�g�h�]�h��

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

�J�b�k�m�g�h�d������11 �± �>�b�Z�]�j�Z�f�f�Z��

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

�^�_�n�h�j�f�Z�p�b�b��E �]�j�m�g�l�Z���\�h�d�j�m�] �k�\�Z�b���\��

�i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_ �k���m�r�b�j�_�g�b�_�f 

 

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

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

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

�m�d�Z�a�Z�g�b�_�f�� �l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o�� �g�h�j�f�� �]���� �F�h�k�d�\�u�� �>85] �i�j�_�^�e�Z�]�Z�_�l�k�y �^�e�y���m�i�e�h�l�g�_�g�g�u�o��

�k�m�]�e�b�g�d�h�\���n�h�j�f�m�e�Z: 

 R = 0,1qs, (2.1) 

�]�^�_��qs �i�j�b�g�b�f�Z�_�l�k�y���k�j�_�^�g�b�f���^�e�y���k�e�h�y���]�j�m�g�l�Z���l�h�e�s�b�g�h�c���j�Z�\�g�h���r�b�j�b�g�_���n�m�g�^�Z�f�_�g�l�Z����

�q�l�h���\���^�Z�g�g�h�f���k�e�m�q�Z�_���k�h�h�l�\�_�l�k�l�\�m�_�l��D�m � �����������f���� 
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�<��[105�@���i�j�b�\�h�^�b�l�k�y �n�h�j�f�m�e�Z�����\�u�\�_�^�_�g�g�Z�y���G�B�B-�i�j�h�f�k�l�j�h�_�f�� 

 �4 
L �r�á�s�v�Û�Ö�5�Û�Ö�6
¥�M�æ�á (2.2) 

�]�^�_�����k1, ���k2 �± �d�h�w�n�n�b�p�b�_�g�l�u�� �m�k�e�h�\�b�c�� �j�Z�[�h�l�u�� �]�j�m�g�l�Z���� �i�j�b�g�b�f�Z�_�f�u�_���i�h�� �l�Z�[�e�b�p�_����������

[�K�I������]. 

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

�m�r�b�j�_�g�b�_�f���i�h�� �n�h�j�f�m�e�_�� ����7 [111] �d�Z�d�� �^�e�y�� �n�m�g�^�Z�f�_�g�l�Z�� �f�_�e�d�h�]�h�� �a�Z�e�h�`�_�g�b�y���� �]�^�_��

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

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

�o�Z�j�Z�d�l�_�j�b�k�l�b�d���3 �b���k�����I�h�e�m�q�_�g�g�u�_���a�g�Z�q�_�g�b�y���k�\�_�^�_�g�u���\���l�Z�[�e�b�p�m���������� 

�L�Z�[�e�b�p�Z�����������± �J�Z�k�q�_�l�g�h�_���k�h�i�j�h�l�b�\�e�_�g�b�_���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z���i�h�^���m�r�b�j�_�g�b�_�f���k�\�Z�b 

�I�h���F�=�K�G 2.07-01 ���������d�I�Z 

�I�h���f�_�l�h�^�b�d�_���G�B�B-�i�j�h�f�k�l�j�h�y ���������d�I�Z 

�I�h���K�I������.13330.2016 ���������d�I�Z 

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

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

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

�m�k�e�h�\�b�_ �j�Z�k�q�_�l�Z P �” R�����]�^�_��R �± �\�_�e�b�q�b�g�Z���j�Z�k�q�_�l�g�h�]�h���k�h�i�j�h�l�b�\�e�_�g�b�y���m�i�e�h�l�g�_�g�g�h�]�h��

�]�j�m�g�l�Z���\���m�j�h�\�g�_���i�h�^�h�r�\�u���m�r�b�j�_�g�b�y�� 

2.2. �H�p�_�g�d�Z���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f��

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

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

�j�_�a�m�e�v�l�Z�l�_���i�h�e�_�\�u�o���b�k�i�u�l�Z�g�b�c�����K�h�]�e�Z�k�g�h���K�I���������������������������� �g�_�k�m�s�Z�y���k�i�h�k�h�[�g�h�k�l�v��

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

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

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

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

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

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

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

�k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f �b�� �^�h�e�`�g�u���i�j�h�\�h�^�b�l�v�k�y�� �i�h���=�H�K�L�� ��������-���������� �©�=�j�m�g�l�u����

�F�_�l�h�^�u���i�h�e�_�\�u�o���b�k�i�u�l�Z�g�b�c���k�\�Z�y�f�b�ª���b���K�I������������������������������ 

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

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

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

�d�h�w�n�n�b�p�b�_�g�l�h�\�� �i�_�j�_�o�h�^�Z����1 = 0,8 ��2 = 1,45 ���l�Z�[�e�b�p�Z�� ���������� �>114�@���� �h�l �m�^�_�e�v�g�u�o��

�k�h�i�j�h�l�b�\�e�_�g�b�c���]�j�m�g�l�Z���i�h�^���d�h�g�m�k�h�f��qc = 2600,0 �d�I�Z���b���i�h���f�m�n�l�_���a�h�g�^�Z��fs = 24,0 �d�I�Z��

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

�k�d�\�Z�`�b�g�_��Rs = 2080,0 �d�I�Z���b�� �\�^�h�e�v�� �[�h�d�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �k�\�Z�b��f � �� ���������� �d�I�Z. 

�K�h�]�e�Z�k�g�h�� �n�h�j�f�m�e�_�� �������������� �>114] �i�j�b �i�e�h�s�Z�^�b�� �m�r�b�j�_�g�b�y��A�m � �� �������� �f2���� �^�e�b�g�u��

�h�d�j�m�`�g�h�k�l�b�� �k�_�q�_�g�b�y�� �k�\�Z�b��u = 1,66 �f�� �g�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c��

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

 �(�× 
L �4�æ�#�Ö
E�B�D�Q
L �t�r�z�r�á�r �®�r�á�z
E�u�v�á�z�®�x�á�x�®�s�á�x�x
L �t�r�v�w���Í�œ, (2.3) 

�J�Z�k�q�_�l�g�h-�^�h�i�m�k�l�b�f�Z�y���g�Z�]�j�m�a�d�Z���g�Z���k�\�Z�x���h�i�j�_�^�_�e�y�_�l�k�y���b�a���\�u�j�Z�`�_�g�b�y [114] 

 �0�Ó�Ç
L
�¿�Ï

�
�Î�á�Ò�
�Ù
 , (2.4) 

�]�^�_����n �± �d�h�w�n�n�b�p�b�_�g�l�� �g�Z�^�_�`�g�h�k�l�b���� �a�Z�\�b�k�y�s�b�c�� �h�l �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� �k�h�h�j�m�`�_�g�b�y����

�i�j�b�g�b�f�Z�_�f�u�c �i�h���=�H�K�L�� ����������-���������� �©�G�Z�^�_�`�g�h�k�l�v�� �k�l�j�h�b�l�_�e�v�g�u�o�� �d�h�g�k�l�j�m�d�p�b�c�� �b��

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

�D�K-�����d�h�w�n�n�b�p�b�_�g�l���g�Z�^�_�`�g�h�k�l�b���k�h�k�l�Z�\�e�y�_�l ��n = 1,0; 

��c,g �± �d�h�w�n�n�b�p�b�_�g�l���g�Z�^�_�`�g�h�k�l�b���i�h���]�j�m�g�l�m�����i�j�b�g�b�f�Z�_�f�u�c���j�Z�\�g�u�f��������5�����l�Z�d���d�Z�d��

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

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

�0�Ó�Ç
L
�t�r�v�w�á�r

�s�á�r �®�s�á�t�w

L �s�x�u�w�á�r���Í�œ�ä 

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

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

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

�d�h�j�j�_�d�l�b�j�h�\�d�m�� �i�j�h�_�d�l�g�u�o�� �j�_�r�_�g�b�c���� �\�d�e�x�q�Z�x�s�b�o�� �k�o�_�f�m�� �j�Z�k�i�h�e�h�`�_�g�b�y�� �k�\�Z�c����
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�^�e�b�g�m�� �b�� �^�b�Z�f�_�l�j�� �i�h�k�e�_�^�g�b�o [8���@���� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�j�h�\�_�^�_�g�b�y�� �k�l�Z�l�b�q�_�k�d�b�o��

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

�k�j�Z�\�g�b�\�Z�x�l���k���j�Z�k�q�_�l�g�u�f���a�g�Z�q�_�g�b�_�f�� 

�<���k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�j�h�_�d�l�h�f �b�k�i�u�l�Z�g�b�x�� �i�h�^�\�_�j�]�Z�e�b�k�v�� �^�\�_�� �k�\�Z�b �K�I�K�M��-53/1,0. 

�M�k�l�j�h�c�k�l�\�h���k�\�Z�c�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f���\�u�i�h�e�g�y�e�h�k�v�� �\��2024 �]�� 

�F�Z�l�_�j�b�Z�e���k�\�Z�c���± �[�_�l�h�g���d�e�Z�k�k�Z���<�����:�������I�j�b���b�k�i�u�l�Z�g�b�y�o���h�i�u�l�g�u�o �k�\�Z�c �a�Z�]�j�m�`�_�g�b�_��

�h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �]�b�^�j�Z�\�e�b�q�_�k�d�b�f�� �^�h�f�d�j�Z�l�h�f�� �f�Z�j�d�b�� �>�=-�������� �]�j�m�a�h�i�h�^�t�_�f�g�h�k�l�v�x��

200,0 �l�����G�Z�]�j�m�`�_�g�b�_�� �k�\�Z�c�� �i�j�h�b�a�\�h�^�b�e�h�k�v�� �i�m�l�_�f�� �m�i�h�j�Z�� �^�h�f�d�j�Z�l�Z�� �\�� �]�j�m�a�h�\�m�x��

�i�e�Z�l�n�h�j�f�m ���n�_�j�f�m�� (�j�b�k�m�g�h�d 2.12���� �j�b�k�m�g�h�d�� ����13������ �D�h�g�l�j�h�e�v�� �a�Z�� �i�_�j�_�f�_�s�_�g�b�_�f��

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

0,01 �f�f��  

 

�J�b�k�m�g�h�d 2.12 �± �N�j�Z�]�f�_�g�l �k�l�Z�l�b�q�_�k�d�b�o���b�k�i�u�l�Z�g�b�c 
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�J�b�k�m�g�h�d 2.13 �± �K�o�_�f�Z���k�l�Z�l�b�q�_�k�d�h�]�h���b�k�i�u�l�Z�g�b�y���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k��

�m�r�b�j�_�g�b�_�f 

 

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

�b�k�i�h�e�v�a�h�\�Z�e�k�y�� �l�Z�j�b�j�h�\�Z�g�g�u�c�� �f�Z�g�h�f�_�l�j���� �K�h�]�e�Z�k�g�h�� �=�H�K�L�� ��������-���������� �b�k�i�u�l�Z�g�b�y��

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

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

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

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

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�_���\�j�_�f�y�� 
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�J�b�k�m�g�h�d 2.14 �± �K�o�_�f�Z���h�[�_�k�i�_�q�_�g�b�y���d�h�g�l�h�j�h�e�y���a�Z���i�_�j�_�f�_�s�_�g�b�y�f�b���h�i�u�l�g�h�c���k�\�Z�b�� 

1 �± �d�h�g�l�m�j���h�i�u�l�g�h�c���k�\�Z�b���������± �i�h�^�\�b�`�g�u�c���j�_�i�_�j�����a�Z�^�_�e�Z�g�g�u�c���\���k�\�Z�x�� 

3 �± �g�_�i�h�^�\�b�`�g�u�c���j�_�i�_�j���������± �i�j�h�]�b�[�h�f�_�j���������± �h�i�h�j�u���j�_�i�_�j�g�h�c���k�b�k�l�_�f�u����

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

 

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

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

�m�d�Z�a�Z�g�g�u�f���^�Z�g�g�u�f���k�l�j�h�b�e�b �]�j�Z�n�b�d�b���a�Z�\�b�k�b�f�h�k�l�b���h�k�Z�^�d�b���k�\�Z�b��S �h�l���g�Z�]�j�m�a�d�b��F. 

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

39,0 �f�f ���� �Z�� �f�Z�d�k�b�f�Z�e�v�g�Z�y�� �g�Z�]�j�m�a�d�Z�� �g�Z�� �k�\�Z�x���� �a�Z�n�b�d�k�b�j�h�\�Z�g�g�Z�y �g�Z���f�Z�g�h�f�_�l�j�_�� 

�k�h�k�l�Z�\�b�e�Z���^�e�y�� �K�I�K�M-1 1 ������������ �d�G���� �^�e�y�� �K�I�K�M-2 1 ������������ �d�G�����A�Z�� �q�Z�k�l�g�h�_�� �a�g�Z�q�_�g�b�_��

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

�i�h�^���\�h�a�^�_�c�k�l�\�b�_�f���d�h�l�h�j�h�c���n�m�g�^�Z�f�_�g�l���i�h�e�m�q�b�l���h�k�Z�^�d�m��S, �j�Z�\�g�m�x�� 

 S = �]�S̃u, (2.5) 

�]�^�_��Su �± �i�j�_�^�_�e�v�g�h���^�h�i�m�k�d�Z�_�f�Z�y���h�k�Z�^�d�Z�����j�Z�\�g�Z�y���������������f�f��[114]; 

�] �± �j�_�h�e�h�]�b�q�_�k�d�b�c�� �d�h�w�n�n�b�p�b�_�g�l���� �m�q�b�l�u�\�Z�x�s�b�c�� �h�l�e�b�q�b�_�� �m�k�e�h�\�b�c��

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

�w�d�k�i�e�m�Z�l�Z�p�b�b���b���k�h�k�l�Z�\�e�y�x�s�b�c��0,2. 
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�L�h�]�^�Z 

S = 0,2 �u ��������� �������������f�f�� 

�B�a�� �]�j�Z�n�b�d�Z�����j�b�k�m�g�h�d�� ����1������ �k�e�_�^�m�_�l���� �q�l�h�� �\�u�r�_�� �h�i�j�_�^�_�e�_�g�g�h�_�� �a�g�Z�q�_�g�b�_ �h�k�Z�^�d�b��

�h�i�u�l�g�Z�y���K�I�K�M-1 �^�h�k�l�b�]�e�Z���i�j�b �g�Z�]�j�m�`�_�g�b�b F1 = 1 250,0 �d�G�����M�d�Z�a�Z�g�g�m�x���\�_�e�b�q�b�g�m��

�i�j�b�g�b�f�Z�_�f���a�Z���g�_�k�m�s�m�x���k�i�h�k�h�[�g�h�k�l�v �k�\�Z�b��Fd = 1 250,0 �d�G�� �K���m�q�_�l�h�f���d�h�w�n�n�b�p�b�_�g�l�Z��

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

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

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

�0�Ó�Ç
L
�s�t�w�r�á�r
�s�á�r �®�s�á�t


L �s�r�v�r�á�r���Í�œ�ä 

�>�e�y�� �h�i�u�l�g�h�c���K�I�K�M-���� �b�a���]�j�Z�n�b�d�Z�� ���j�b�k�m�g�h�d�� ������������Fd = 1 ������������ �d�G�� �b��N�j�^��= 

1 215,0 �d�G�� 

 

�J�b�k�m�g�h�d�������������± �A�Z�\�b�k�b�f�h�k�l�v���h�k�Z�^�d�b���k�\�Z�b���h�l���g�Z�]�j�m�a�d�b��S=f(F): 

1 �± �k�\�Z�y���K�I�K-1, 2 �± �k�\�Z�y���K�I�K-2 

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

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

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

�m�\�_�e�b�q�_�g�b�y�� �i�j�b�e�h�`�_�g�g�h�c�� �g�Z�]�j�m�a�d�b���� �K�h�]�e�Z�k�g�h���=�H�K�L��5686-���������� �g�_�k�m�s�Z�y��

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

�k�h�h�j�m�`�_�g�b�y���� �q�l�h���\�_�k�v�f�Z�� �k�i�h�j�g�h [35]. �<�_�e�b�q�b�g�Z �i�j�_�^�_�e�v�g�h-�^�h�i�m�k�d�Z�_�f�h�c�� �h�k�Z�^�d�b��

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

�h�k�h�[�_�g�g�h�k�l�_�c���a�^�Z�g�b�y �b�e�b�� �k�h�h�j�m�`�_�g�b�y�� �B�a�\�_�k�l�g�h���� �q�l�h�� �k�h�]�e�Z�k�g�h�� �K�I�� ����������������������������

�^�h�i�m�k�d�Z�_�f�u�_���h�k�Z�^�d�b���b�a�f�_�g�y�x�l�k�y���\���^�b�Z�i�Z�a�h�g�_���h�l��100,0 �^�h��200,0 �f�f�����B�a���m�d�Z�a�Z�g�g�h�]�h��

�k�e�_�^�m�_�l�����q�l�h���i�h���]�j�Z�n�b�d�Z�f (�j�b�k�m�g�h�d 2.15) �h�i�u�l�g�u�_ �k�\�Z�b���b�f�_�x�l���g�_�k�d�h�e�v�d�h���a�g�Z�q�_�g�b�c��

�g�_�k�m�s�b�o���k�i�h�k�h�[�g�h�k�l�_�c���^�e�y���h�k�Z�^�h�d��Su = 100,0; 120,0; 150,�����b���������������f�f�����D���i�j�b�f�_�j�m����

�^�e�y���K�I�K�M-�����i�j�b��Su1 = 10���������f�f S = 100 �Â 0,2 = 20,0 �f�f���:  F1 = 1 000,�����d�G�����Z���i�j�b��Su2 

= 20�������� �f�f S = 200 �Â 0,2 = 40,0 �f�f�� �:  F2 = 1 650������ �d�G���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�h��

�m�d�Z�a�Z�g�g�h�f�m�� �=�H�K�L 5686-���������� �h�^�g�Z�� �b�� �l�Z�� �`�_�� �k�\�Z�y�� �b�f�_�_�l�� �^�\�Z�� �a�g�Z�q�_�g�b�y�� �g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b. 

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

�k�i�h�k�h�[�g�h�k�l�b�� �h�i�u�l�g�u�o�� �k�\�Z�c�� �a�Z�� �\�_�e�b�q�b�g�m�� �i�j�_�^�_�e�v�g�h�]�h�� �k�h�i�j�h�l�b�\�e�_�g�b�y���K�I�K�M-1 

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

�d�h�w�n�n�b�p�b�_�g�l�h�f���\���a�Z�i�Z�k���g�Z�^�_�`�g�h�k�l�b�����j�b�k�m�g�h�d 2.15): 

Fd = 1 700,0 �Â 0,85 = 1 �������������d�G�� 

�K�e�_�^�h�\�Z�l�_�e�v�g�h, 

�0�Ó�Ç
L
�5�8�8�9�á�4

�5�á�4�®�5�á�6

L �s�t�r�r�á�r���Í�œ. 

�K�h�]�e�Z�k�g�h �j�Z�k�q�_�l�g�h�c�� �k�o�_�f�_�����j�b�k�m�g�h�d 2.6���� �^�e�y �k�m�]�e�b�g�d�Z�� �l�m�]�h�i�e�Z�k�l�b�q�g�h�]�h�� �k��

�i�h�d�Z�a�Z�l�_�e�_�f�� �l�_�d�m�q�_�k�l�b��IL = 0,4 �i�h�� �l�Z�[�e���� �������� �b�� �������� �K�I�� ���������������������������� �j�Z�k�q�_�l�g�u�_��

�k�h�i�j�h�l�b�\�e�_�g�b�y�� �k�h�k�l�Z�\�e�y�x�l��R = 2 26�������� �d�I�Z����fi.�k�j = 27������ �d�I�Z������ �I�j�b�� �i�e�h�s�Z�^�b��

�m�r�b�j�_�g�b�y��A�m = 0,8 �f2 �g�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

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

Fd = ��c(��cRRA�m + u�™��cffihi) = 1,0 [1,0 �Â 2 260,0 �Â 0,8 + 1,66 �Â 1,0 �Â 27,0  �Â 6,6] = 1 808,0 + 

296,0 = 2 100�������d�G. 

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

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

�k�i�h�k�h�[�g�h�k�l�b�����k�h�k�l�Z�\�e�y�_�l 

�0�Ó�Ç
L
�6�5�4�4�á�4

�5�á�4�®�5�á�8

L �s�w�r�r�á�r���Í�œ. 
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�>�e�y���k�j�Z�\�g�_�g�b�y���j�_�a�m�e�v�l�Z�l�h�\���j�Z�k�q�_�l�h�\���k�h�k�l�Z�\�e�_�g�Z���l�Z�[�e�b�p�Z�������� 

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

�h�i�j�_�^�_�e�_�g�g�u�_���j�Z�a�e�b�q�g�u�f�b���f�_�l�h�^�Z�f�b 

�F�_�l�h�^�u���h�i�j�_�^�_�e�_�g�b�y��
�g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b 

�G�_�k�m�s�Z�y���k�i�h�k�h�[�g�h�k�l�v 
Fd�����d�G 

�D�h�w�n�n�b�p�b�_�g�l��
�g�Z�^�_�`�g�h�k�l�b����c,g 

�J�Z�k�q�_�l�g�h-�^�h�i�m�k�d�Z�_�f�Z�y��
�g�Z�]�j�m�a�d�Z���g�Z���k�\�Z�x 

N�j� �̂����d�G 
�K�l�Z�l�b�q�_�k�d�h�_��
�a�h�g�^�b�j�h�\�Z�g�b�_ 2 045,0 1,25 1 635,0 

�K�l�Z�l�b�q�_�k�d�h�_ 
�b�k�i�u�l�Z�g�b�_ 
���i�j�b��S = 240 �f�f�� 

1 250,0 1,2 1 040,0 

�K�l�Z�l�b�q�_�k�d�h�_ 
�b�k�i�u�l�Z�g�b�_���^�h �k�j�u�\�Z 

1 445,0 1,2 1 200,0 

�J�Z�k�q�_�l�g�u�c���f�_�l�h�^���K�I��
24.13330.2021 

2 100,0 1,4 1 500,0 

 

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

�g�Z�]�j�m�a�d�Z��N�j�  ̂= 1 �������������d�G�� �i�h�e�m�q�_�g�g�Z�y���i�h���j�_�a�m�e�v�l�Z�l�Z�f���k�l�Z�l�b�q�_�k�d�b�o���b�k�i�u�l�Z�g�b�c�� 

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

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

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

NII = NI/1,15 �” N�j�  ̂= 1 �������������d�G��  

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

�[�h�d�h�\�u�o���]�j�Z�g�_�c���k�\�Z�b�����^�_�e�_�g�g�h�c���g�Z���d�h�w�n�n�b�p�b�_�g�l���g�Z�^�_�`�g�h�k�l�b�� 

F�[�i/(1,15 �Â 1,4) = 296,0/(1,15 �Â 1,4) = 18���������d�G�� 

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

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

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

�j�_�a�m�e�v�l�Z�l�h�\���b�k�i�u�l�Z�g�b�c�� �H�H�H���©�G�h�\�h�l�_�o�ª���� �k�\�_�^�_�g�g�u�o �\�� �l�Z�[�e�b�p�m 2.6. �K�j�Z�\�g�b�\�Z�e�b�k�v 

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

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

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

 



�L�Z�[�e�b�p�Z�� ����6 �± �J�_�a�m�e�v�l�Z�l�u �h�i�j�_�^�_�e�_�g�b�y���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f �j�Z�a�e�b�q�g�u�f�b��

�f�_�l�h�^�Z�f�b���g�Z���h�[�t�_�d�l�Z�o���H�H�H���©�G�h�\�h�l�_�o�ª 

�D�h�g�k�l�j�m�d�p�b�y���k�\�Z�b 

�=�j�m�g�l���\�^�h�e�v��
�[�h�d�h�\�h�c��

�i�h�\�_�j�o�g�h�k�l�b 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�b���]�j�m�g�l�Z���i�h�^���m�r�b�j�_�g�b�_�f �G�_�k�m�s�Z�y���k�i�h�k�h�[�g�h�k�l�v��
�k�\�Z�b 

�G�h�j�f�Z�l�b�\�g�u�_��
�a�g�Z�q�_�g�b�y��
�h�k�Z�^�d�b 

�J�Z�k�q�_�l�g�h-�^�h�i�m�k�d�Z�_�f�Z�y 
�g�Z�]�j�m�a�d�Z 

�>
�e

�b
�g

�Z
���

k�
\�Z

�b
 

�>
�b

�Z
�f�

_�
l�j

���
k�

l�\
�h

�e
�Z

���
k�

\�Z
�b

 

�>
�b

�Z
�f�

_�
l�j

���
m

�r
�b

�j�
_�

g�
b�

y
 

�G�Z�b�f�_�g�h�\�Z�g�b�_ 
�]�j�m�g�l�Z �b��

�i�h�d�Z�a�Z�l�_�e�v��
�l�_�d�m�q�_�k�l�b �M

�^
�_

�e
�v

�g
�u

�c
���

\�_
�k

 

�M
�^

�_
�e

�v
�g

�h
�_

���
k�

p�
_�

i�e
�_

�g
�b

�_
 

�M
�]�

h�
e�

��\
�g

�m
�l�

j�_
�g

�g
�_

�]�
h�

�
�l�

j�_
�g

�b
�y 

�F
�h

�^
�m

�e
�v

���
^�

_�
n�

h�
j�f

�Z
�p

�b
�b

 

�I�
h�

��j
�Z

�k
�q

�_
�l�

m
 

�I�
h�

��j
�_

�a
�m

�e
�v

�l�
Z

�l�
Z

�f�
�

�k
�l�

Z
�l�

b�
q�

_�
k�

d�
b�

o
 

�b
�k

�i�
u�

l�Z
�g

�b
�c

 
�I�

h�
��j

�_
�a

�m
�e

�v
�l�

Z
�l�

Z
�f�

�
�k

�l�
Z

�l�
b�

q�
_�

k�
d�

h�
]

�h
��

�a
�h

�g
�^

�b
�j�

h�
\�Z

�g
�b

�y
 

�I�
j�_

�^
�_

�e
�v

�g
�Z

�y
 

�K
���

j�_
�h

�e
�h

�]�
b�

q�
_�

k�
d�

b�
f��

�d
�h

�w
�n

�n
�b

�p
�b

�_
�g

�l�
h�

f
 

�I�
h�

��j
�Z

�k
�q

�_
�l�

m
 

�I�
h�

��j
�_

�a
�m

�e
�v

�l�
Z

�l�
Z

�f�
�

�k
�l�

Z
�l�

b�
q�

_�
k�

d�
b�

o
 

�b
�k

�i�
u�

l�Z
�g

�b
�c

 

�I�
h�

��j
�_

�a
�m

�e
�v

�l�
Z

�l�
Z

�f�
�

�k
�l�

Z
�l�

b�
q�

_�
k�

d�
h�

]�h
��

�a
�h

�g
�^

�b
�j�

h�
\�Z

�g
�b

�y
 

�f  
�� �k �3 �? Fd Su Su �Â���� N�j�  ̂

�d�G���f3 �d�I�Z �ž �f�I�Z �d�G �f�f  �d�G 

�L�h�j�]�h�\�u�c���p�_�g�l�j�����J�Z�^�m�]�Z�������]�����@�_�e�_�a�g�h�]�h�j�k�d�����D�m�j�k�d�Z�y���h�[�e�Z�k�l�v�� 2017 �]�h� ̂

4,0 0,53 1,0 �=�e�b�g�Z 
IL=0,5 

�=�e�b�g�Z 
IL=0,25 18,0 20,0 15,0 16,0 

785 795 695 150 300 560 660 555 

6,0 0,53 1,0 805 790 710 150 300 580 660 570 

�K�d�e�Z�^�k�d�h�c���d�h�f�i�e�_�d�k�����]�����>�h�f�h�^�_�^�h�\�h�����F�h�k�d�h�\�k�d�Z�y���h�[�e�Z�k�l�v, 2014 �]�h� ̂

4,0 0,53 0,8 �=�e�b�g�Z 
IL=0,45 

�K�m�]�e�b�g�h�d 
IL=0,2 19,0 15,0 17,0 13,0 

1 175 1 250 1 025 120 240 840 1 040 820 
5,0 0,53 0,8 1 220 1 250 1 030 120 240 870 1 040 830 

�K�d�e�Z�^�k�d�h�c���d�h�f�i�e�_�d�k�����^�����E�b�l�\�b�g�h�\�h�����K�h�e�g�_�q�g�h�]�h�j�k�d�b�c���j�Z�c�h�g�����F�h�k�d�h�\�k�d�Z�y���h�[�e�Z�k�l�v, 2014 �]�h� ̂

3,0 0,53 0,9 
�K�m�]�e�b�g�h�d 

IL=0,4 
�=�e�b�g�Z 
IL=0,3 18,3 25,0 14,0 15,0 

1 300 1 300 1 125 150 300 930 1 080 900 
7,0 0,53 0,9 1 875 1 715 1 580 150 300 1 340 1 430 1 270 
3,0 0,53 1,0 1 245 1 300 1 050 150 300 890 1 080 840 

�@�b�e�h�c���^�h�f���i�_�j�_�f�_�g�g�h�c���w�l�Z�`�g�h�k�l�b �i�h���m�e�����W�g�]�_�e�v�k�Z, �]�����K�u�a�j�Z�g�v�� �K�Z�f�Z�j�k�d�Z�y �h�[�e�Z�k�l�v, 2016 �]�h� ̂

5,0 0,63 1,2 �=�e�b�g�Z 
IL=0,45 

�I�_�k�h�d 
�f�_�e�d�b�c 20,0 0 40,0 41,0 

2 130 1 980 1 810 120 240 1 500 1 650 1 450 
5,0 0,63 1,2 2 060 1 800 1 760 120 240 1 470 1 500 1 410 

 



�D�Z�d�� �k�e�_�^�m�_�l���b�a �^�Z�g�g�u�o �l�Z�[�e�b�p�u 2.6, �j�Z�k�q�_�l�g�h-�^�h�i�m�k�d�Z�_�f�Z�y�� �g�Z�]�j�m�a�d�Z�� �i�h��

�j�_�a�m�e�v�l�Z�l�Z�f�� �a�h�g�^�b�j�h�\�Z�g�b�y�� �g�Z�� ����0�·�������� ���� �f�_�g�v�r�_���� �q�_�f�� �i�h�� �j�Z�k�q�_�l�m���� �<�� �l�h�� �`�_�� �\�j�_�f�y��

�j�_�a�m�e�v�l�Z�l�u �k�l�Z�l�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c�� �g�Z�� ���������·24,0 ���� �i�j�_�\�u�r�Z�x�l �j�Z�k�q�_�l�g�u�_��

�a�g�Z�q�_�g�b�y�� 

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

�b�k�i�u�l�Z�g�b�c���� �I�j�b�� �a�h�g�^�b�j�h�\�Z�g�b�b���h�l�k�m�l�k�l�\�m�_�l �n�Z�d�l�h�j �©�h�l�^�u�o�Z�ª �k�\�Z�b���� �Z��

�k�e�_�^�h�\�Z�l�_�e�v�g�h, �g�_�� �j�_�Z�e�b�a�m�_�l�k�y�� �w�n�n�_�d�l�� �n�b�e�v�l�j�Z�p�b�h�g�g�h�c�� �d�h�g�k�h�e�b�^�Z�p�b�b�� �\��

�]�e�b�g�b�k�l�u�o���]�j�m�g�l�Z�o�� 

�<���k�h�h�l�\�_�l�k�l�\�b�b �k���l�j�_�[�h�\�Z�g�b�y�f�b �=�H�K�L�� ��������-���������� �k�l�Z�l�b�q�_�k�d�b�_ �b�k�i�u�l�Z�g�b�y��

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

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

�k�m�l�h�d�����I�h�\�u�r�_�g�b�_���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f 

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

�d�h�g�k�h�e�b�^�Z�p�b�b���� �d�h�l�h�j�Z�y �a�Z�\�b�k�b�l�� �h�l�� �]�e�b�g�b�k�l�h�k�l�b�� �\�h�^�h�g�Z�k�u�s�_�g�g�h�]�h�� �]�j�m�g�l�Z [37]. 

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

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

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

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

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

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

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

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

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

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

�\�j�_�f�_�g�g�u�f�� �n�Z�d�l�h�j�h�f�� �I�h���D�����L�_�j�p�Z�]�b �j�Z�a�e�b�q�Z�x�l�� �l�j�b�� �k�l�_�i�_�g�b���\�y�a�d�h�k�l�b �]�j�m�g�l�Z���± 

�l�\�_�j�^�m�x�����i�e�Z�k�l�b�q�g�m�x���b���l�_�d�m�q�m�x. 

�D�h�g�k�b�k�l�_�g�p�b�y�� �d�Z�d�� �n�b�a�b�q�_�k�d�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �y�\�e�y�_�l�k�y�� �b�k�d�e�x�q�b�l�_�e�v�g�u�f��

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

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

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

�]�j�m�g�l�Z�� 

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

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

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

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

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

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

�G�Z�q�b�g�Z�_�l �i�j�h�y�\�e�y�l�v�k�y �k�\�y�a�g�h�k�l�v�����d�h�g�k�b�k�l�_�g�p�b�y) [37]. 

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

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

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

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

�©�h�l�^�u�o�ª���h�i�u�l�g�u�o �k�\�Z�c���i�_�j�_�^���b�k�i�u�l�Z�g�b�_�f�� 

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

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

�]�j�m�g�l�h�\�h�]�h �h�k�g�h�\�Z�g�b�y. �Q�_�f�� �i�e�h�l�g�_�_�� �]�j�m�g�l���� �l�_�f�� �[�h�e�v�r�_�� �k�b�e�u���i�j�b�l�y�`�_�g�b�y 

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

�\�h�a�\�j�Z�s�_�g�b�x�� �]�j�m�g�l�Z�� �\���j�Z�a�m�i�e�h�l�g�_�g�g�h�_ �k�h�k�l�h�y�g�b�_���� �I�e�h�l�g�h�_�� �k�h�k�l�h�y�g�b�_��

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

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

�H�l�f�_�q�_�g�g�u�_���h�k�h�[�_�g�g�h�k�l�b�� �i�h�\�_�^�_�g�b�y�� �]�j�m�g�l�h�\�� �i�h�^�l�\�_�j�`�^�Z�x�l�k�y�� �i�j�b��

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

�a�Z�]�j�m�`�_�g�b�b�� �g�_�� �k�h�\�i�Z�^�Z�_�l�� �k�� �]�j�Z�n�b�d�h�f���^�_�n�h�j�f�Z�p�b�b �i�j�b�� �j�Z�a�]�j�m�a�d�_���� �I�j�b�� �w�l�h�f��

�h�l�f�_�q�Z�_�l�k�y��[71]���� �q�l�h�� �f�h�^�m�e�v�� �^�_�n�h�j�f�Z�p�b�b���]�j�m�g�l�h�\�h�]�h �h�k�g�h�\�Z�g�b�y �± �\�_�e�b�q�b�g�Z��

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

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

�f�h�e�_�d�m�e�y�j�g�u�o���h�[�h�e�h�q�_�d�� 

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

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

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

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

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

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

�\���o�h�^�_���k�l�Z�l�b�q�_�k�d�b�o���b�k�i�u�l�Z�g�b�c���± 1,2. 

�D�Z�d�� �k�e�_�^�m�_�l�� �b�a���]�j�Z�n�b�d�Z�� ���j�b�k�m�g�h�d 2.16, 2.17), �a�Z�q�Z�k�l�m�x �\�� �i�j�_�^�_�e�Z�o�� �i�y�l�g�Z��

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

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

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

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

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

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

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

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

�h�[�t�_�f�Z��  

 

�J�b�k�m�g�h�d 2.16 �± �=�j�Z�n�b�d�b���j�_�a�m�e�v�l�Z�l�h�\���j�Z�k�q�_�l�g�h�]�h���b���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���f�_�l�h�^�h�\��

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

- �i�h���j�Z�k�q�_�l�g�h�f�m���f�_�l�h�^�m 
- �i�h���k�l�Z�l�b�q�_�k�d�b�f���b�k�i�u�l�Z�g�b�y�f 
- �i�h���k�l�Z�l�b�q�_�k�d�h�f�m���a�h�g�^�b�j�h�\�Z�g�b�x 
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�J�b�k�m�g�h�d��������7 �± �=�j�Z�n�b�d�b���j�_�a�m�e�v�l�Z�l�h�\���j�Z�k�q�_�l�g�h�]�h���b���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���f�_�l�h�^�h�\��

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

�m�r�b�j�_�g�b�_�f 

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

�i�h�k�e�_�^�g�b�_�� �\�_�^�m�l�k�y�� �i�h���f�_�l�h�^�b�d�_���� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c�� �\ [66], �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h��

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

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

�i�h�e�_�\�u�o���b�k�i�u�l�Z�g�b�c�� 

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

�k�i�h�k�h�[�g�h�k�l�b���[�m�^�m�s�_�]�h���n�m�g�^�Z�f�_�g�l�Z���g�Z���w�l�Z�i�_���a�Z�\�_�j�r�_�g�b�y���n�h�j�f�b�j�h�\�Z�g�b�y���m�r�b�j�_�g�b�y��

�d�Z�`�^�h�c�� �k�\�Z�b [83, 102, 106]���� �M�d�Z�a�Z�g�g�h�_�� �^�h�k�l�b�]�Z�_�l�k�y�� �i�m�l�_�f�� �h�k�m�s�_�k�l�\�e�_�g�b�y��

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

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

�h�i�j�_�^�_�e�y�_�l�k�y�� �b�a�� �b�a�\�_�k�l�g�h�c�� �n�h�j�f�m�e�u�� �G���F���� �=�_�j�k�_�\�Z�g�h�\�Z��[117]���� �K�� �m�q�Z�k�l�b�_�f�� �Z�\�l�h�j�Z��

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

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

�m�r�b�j�_�g�b�_�f���>29]. 

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

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

�`�_�k�l�d�h�]�h�� �f�Z�l�_�j�b�Z�e�Z ���s�_�[�g�y��. �G�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v�� �m�r�b�j�_�g�b�y�� �b�a�� �`�_�k�l�d�h�]�h��
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IL=0,3 IL=0,4 IL=0,45 �I�_�k�h�d���f�_�e�d�b�c 

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

�n�h�j�f�m�e�_ 

 �(�Þ�Ë�6 
L
���º

�6

d
§�s
E

�8�¾�×

���º �Ì�Ö

F �s
h�á (2.6) 

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

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

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

 �5�Þ 
L
�¾�Ï

�¿�Ï �Ã�. 
l
�¶�Ï


� �² �Õ�Ó
�>�5
p

�á (2.7) 

�]�^�_��FdR2 �± �j�Z�k�q�_�l�g�Z�y���g�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v�� �]�j�m�g�l�Z�� �\�� �i�j�_�^�_�e�Z�o�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u��

�i�h�^���m�r�b�j�_�g�b�_�f���k�\�Z�b�����h�i�j�_�^�_�e�y�_�f�Z�y���i�h���n�h�j�f�m�e�_�������������� 

�� �± �d�h�w�n�n�b�p�b�_�g�l���� �d�G���f2���� �m�q�b�l�u�\�Z�x�s�b�c�� �g�_�e�b�g�_�c�g�m�x�� �a�Z�\�b�k�b�f�h�k�l�v�� �g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b���h�l���©�h�l�d�Z�a�Z�ª�� 

 �� = 0,5FdR2 + 15,0; (2.8) 

A�l�j
 �± �i�e�h�s�Z�^�v���i�h�i�_�j�_�q�g�h�]�h���k�_�q�_�g�b�y���l�j�Z�f�[�h�\�d�b�����f2; 

Ed  �± �j�Z�k�q�_�l�g�Z�y���w�g�_�j�]�b�y���m�^�Z�j�Z���l�j�Z�f�[�h�\�d�b���� 

 Ed = H�Â G; (2.9) 

�a�^�_�k�v��H �± �\�u�k�h�l�Z���k�[�j�Z�k�u�\�Z�g�b�y���l�j�Z�f�[�h�\�d�b�����f�� 

G �± �\�_�k���l�j�Z�f�[�h�\�d�b�����d�G�� 

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

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

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

�k�h�h�l�\�_�l�k�l�\�m�x�s�b�_���d�h�j�j�_�d�l�b�j�h�\�d�b���i�h���d�h�e�b�q�_�k�l�\�m���k�\�Z�c�����j�Z�k�i�h�e�h�`�_�g�b�x���k�\�Z�c���\���i�e�Z�g�_��

�b�� �\�_�j�l�b�d�Z�e�v�g�h�c�� �i�j�b�\�y�a�d�_���� �>�b�g�Z�f�b�q�_�k�d�b�c�� �d�h�g�l�j�h�e�v�� �g�Z�� �w�l�Z�i�_�� �a�Z�\�_�j�r�_�g�b�y��

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

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

�k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b�� 

�?�k�e�b�� �n�Z�d�l�b�q�_�k�d�b�c�� �©�h�l�d�Z�a�ª�� �h�l�e�b�q�Z�_�l�k�y�� �h�l�� �j�Z�k�q�_�l�g�h�]�h�� �a�g�Z�q�_�g�b�y���� �l�h�� �k�e�_�^�m�_�l��

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

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

�i�j�h�_�d�l�g�u�f���a�g�Z�q�_�g�b�y�f���>126]. 

�D�h�]�^�Z�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �i�j�h�_�d�l�g�h�]�h�� �d�h�g�l�j�h�e�v�g�h�]�h�� �©�h�l�d�Z�a�Z�ª�� �l�j�_�[�m�_�l�k�y��

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

�n�h�j�f�b�j�h�\�Z�l�v�� �m�r�b�j�_�g�b�_�� �\�� �^�\�Z�� �b�e�b�� �l�j�b�� �m�j�h�\�g�y [36]���� �>�e�y�� �w�l�h�]�h�� �k�e�_�^�m�_�l�� �i�h�� �f�_�j�_��

�a�Z�\�_�j�r�_�g�b�y�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �m�r�b�j�_�g�b�y�� �\�� �i�j�h�_�d�l�g�h�f�� �h�[�t�_�f�_�� �b�� �i�j�h�\�_�^�_�g�b�y��

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

�f�Z�l�_�j�b�Z�e�Z���h�l�f�_�l�d�m���g�b�`�g�_�]�h���l�h�j�p�Z���l�j�Z�f�[�h�\�d�b���g�Z����������d (d �± �^�b�Z�f�_�l�j���g�b�`�g�_�]�h���l�h�j�p�Z��

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

�f�Z�l�_�j�b�Z�e�Z �^�e�y�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �\�l�h�j�h�]�h�� �m�j�h�\�g�y�� �m�r�b�j�_�g�b�y�� �k�� �h�]�j�Z�g�b�q�_�g�b�_�f�� �h�[�t�_�f�Z��

�i�h���j�_�a�m�e�v�l�Z�l�Z�f���^�b�g�Z�f�b�q�_�k�d�h�]�h���d�h�g�l�j�h�e�y [118, 123]. 

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

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

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

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

�[�h�d�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b�� 

�I�j�h�_�d�l�b�j�h�\�Z�g�b�_�� �n�m�g�^�Z�f�_�g�l�h�\�� �k�� �i�j�b�f�_�g�_�g�b�_�f���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

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

�k�i�h�k�h�[�g�h�k�l�b�� �b�� �^�_�n�h�j�f�Z�p�b�b���� �I�j�b�� �j�Z�k�q�_�l�_�� �h�k�Z�^�d�b���k�\�Z�b���\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

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

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

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

�k�h�i�j�h�l�b�\�e�_�g�b�y�� �]�j�m�g�l�Z��R���� �h�i�j�_�^�_�e�y�_�f�h�]�h�� �i�h�� �m�d�Z�a�Z�g�b�y�f���K�I 22.1333.2016 �\��

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

�h�k�g�h�\�Z�g�b�y�� 

�<�� �k�h�\�j�_�f�_�g�g�h�c�� �i�j�Z�d�l�b�d�_�� �j�Z�k�q�_�l�u�� �h�k�Z�^�d�b�� �K�I�M�� �\�_�^�m�l�k�y�� �k�� �m�q�_�l�h�f�� �j�Z�k�q�_�l�g�h-

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

�a�g�Z�q�_�g�b�_�� �j�Z�k�q�_�l�g�h�]�h�� �k�h�i�j�h�l�b�\�e�_�g�b�y�� �]�j�m�g�l�Z�� �i�h�^�� �m�r�b�j�_�g�b�_�f��R�m���� �i�j�b�g�b�f�Z�_�f�h�_�� �i�h��

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

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

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

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

�g�_�e�b�g�_�c�g�h�k�l�b���� �I�h�k�e�_�^�g�_�_�� �[�m�^�_�l�� �k�i�h�k�h�[�k�l�\�h�\�Z�l�v�� �i�h�\�u�r�_�g�b�x�� �g�Z�^�_�`�g�h�k�l�b��

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

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

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

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

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

�g�_�h�[�o�h�^�b�f�h�k�l�v���j�Z�k�q�_�l�Z���h�k�Z�^�d�b���\�h���\�j�_�f�_�g�b��  

2.3. �Q�b�k�e�_�g�g�h�_���f�h�^�_�e�b�j�h�\�Z�g�b�_���g�Z�i�j�y�`�_�g�g�h-�^�_�n�h�j�f�b�j�m�_�f�h�]�h���k�h�k�l�h�y�g�b�y��

�k�b�k�l�_�f�u���©�k�\�Z�y���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �± �]�j�m�g�l�h�\�h�_��

�h�k�g�h�\�Z�g�b�_�ª 

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

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

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

�i�h�\�u�r�_�g�g�h�c�� �i�j�h�q�g�h�k�l�b [14, 142]���� �<�g�_�r�g�b�_�� �g�Z�]�j�m�a�d�b�� �i�_�j�_�^�Z�x�l�k�y�� �k�\�Z�_�c�� �k��

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

�k�e�h�`�_�g�b�y���� �G�Z�e�b�q�b�_�� �m�i�e�h�l�g�_�g�g�h�c�� �h�[�e�Z�k�l�b�� �k�i�h�k�h�[�k�l�\�m�_�l�� �k�m�s�_�k�l�\�_�g�g�h�f�m��

�i�h�\�u�r�_�g�b�x���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b�� 

�B�g�l�_�j�_�k�� �\�u�a�u�\�Z�_�l�� �k�h�\�f�_�k�l�g�Z�y�� �j�Z�[�h�l�Z�� �k�b�k�l�_�f�u���©�k�\�Z�y�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

�m�r�b�j�_�g�b�_�f �± �m�i�e�h�l�g�_�g�g�h�_���]�j�m�g�l�h�\�h�_�� �h�k�g�h�\�Z�g�b�_�ª [20, 94]���� �G�Z�^�h�� �h�l�f�_�l�b�l�v���� �q�l�h��

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

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

�k�\�h�c�k�l�\�Z�f�b���� 

�I�h�k�j�_�^�k�l�\�h�f�� �i�j�h�]�j�Z�f�f�g�h�]�h�� �d�h�f�i�e�_�d�k�Z��Plaxis 2D �m�^�Z�e�h�k�v�� �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v��

�^�_�n�h�j�f�Z�p�b�b�� �\�� �d�h�g�_�q�g�h-�w�e�_�f�_�g�l�g�h�c�� �f�h�^�_�e�b���� �<�� �k�o�_�f�_�� �j�Z�k�q�_�l�Z�� �k�\�Z�b�� �f�Z�l�_�j�b�Z�e�u��

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

�m�d�Z�a�Z�g�g�u�f�b�� �\�� �l�Z�[�e�b�p�_ 2.7. �@�_�e�_�a�h�[�_�l�h�g�g�Z�y�� �d�h�g�k�l�j�m�d�p�b�y�� �k�l�\�h�e�Z�� �k�\�Z�b�� �b�a�� �[�_�l�h�g�Z��
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�f�Z�j�d�b�� �<20 �a�Z�^�Z�\�Z�e�Z�k�v�� �i�h���e�b�g�_�c�g�h�c�� �m�i�j�m�]�h�c�� �f�h�^�_�e�b�� �d�Z�d�� �g�_�i�h�j�b�k�l�u�c�� �f�Z�l�_�j�b�Z�e �k��

�m�^�_�e�v�g�u�f �\�_�k�h�f�� �������� �d�G���f�ñ���� �f�h�^�m�e�_�f���m�i�j�m�]�h�k�l�b 30�Â106 �d�G���f�ð���� �d�h�w�n�n�b�p�b�_�g�l�h�f 

�I�m�Z�k�k�h�g�Z�� ����15. �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �i�j�b�g�b�f�Z�e�b�k�v�� �k�h�]�e�Z�k�g�h��

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

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

�j�Z�k�i�j�_�^�_�e�_�g�b�y�����j�b�k�m�g�h�d�������������������������� 

 

�L�Z�[�e�b�p�Z������7 �± �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b���^�e�y���f�h�^�_�e�b�j�h�\�Z�g�b�y���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y�� 

�I�Z�j�Z�f�_�l�j 
�=�j�m�g�l���_�k�l�_�k�l�\�_�g�g�h�]�h��

�k�e�h�`�_�g�b�y 
�M�i�e�h�l�g�_�g�g�u�c��

�]�j�m�g�l 
�S�_�[�_�g�v 

�F�h�^�_�e�v���f�Z�l�_�j�b�Z�e�Z 
�F�h�j�Z���± �D�m�e�h�g�Z �E�b�g�_�c�g�Z�y���m�i�j�m�]�Z�y 

�I�h�\�_�^�_�g�b�_���]�j�m�g�l�Z 
�^�j�_�g�b�j�h�\�Z�g�g�h�_ �^�j�_�g�b�j�h�\�Z�g�g�h�_ 

�M�^�_�e�v�g�u�c���\�_�k��
�]�j�m�g�l�Z�����������d�G���f�ñ 

18,4 18,4 24,0 

�F�h�^�m�e�v��
�^�_�n�h�j�f�Z�p�b�b����E, 
�d�G���f�ð 

12�Â103 25�Â103 50�Â103 

�D�h�w�n�n�b�p�b�_�g�l��
�I�m�Z�k�k�h�g�Z, �# 

0,35 0,35 0,25 

�M�^�_�e�v�g�h�_��
�k�p�_�i�e�_�g�b�_�����k�����d�G���f�ð 

21,0 23,0 - 

�M�]�h�e���\�g�m�l�j�_�g�g�_�]�h��
�l�j�_�g�b�y�����3�����]�j�Z�^�� 

17,0 21,0 45,0 

 

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

�k�\�Z�b�� �i�j�b�g�y�l�Z�� �d�h�g�_�q�g�Z�y�� �g�Z�]�j�m�a�d�Z��Nmax = 1 ������������ �d�G���� ���j�b�k�m�g�h�d�� ������8)���� �d�h�l�h�j�Z�y��

�k�h�h�l�\�_�l�k�l�\�m�_�l�� �l�h�q�d�_�� �k�j�u�\�Z�� �k�\�Z�b �K�I�K�M-1���� �i�h�e�m�q�_�g�g�h�c�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �k�l�Z�l�b�q�_�k�d�b�o��

�b�k�i�u�l�Z�g�b�c��  
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�J�b�k�m�g�h�d������18 �± �=�j�Z�n�b�d���a�Z�\�b�k�b�f�h�k�l�b���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k��

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

�b�k�i�u�l�Z�g�b�c 

�I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �]�j�Z�n�b�d�Z�� ���j�b�k�m�g�h�d�� ����18���� �i�_�j�_�f�_�s�_�g�b�x��24,���� �f �q�b�k�e�_�g�g�h�c��

�f�h�^�_�e�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �k�h�h�l�\�_�l�k�l�\�m�_�l���g�Z�]�j�m�a�d�Z��950,0 �d�G�� 

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

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

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

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

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

�\���]�j�m�g�l�_���\���g�Z�l�m�j�g�u�o���m�k�e�h�\�b�y�o�� 

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

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

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

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

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

�Q�b�k�e�_�g�g�Z�y���f�h�^�_�e�v���K�I�K�M �K�I�K�M-1 �K�I�K�M-2 
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�k�l�Z�^�b�y�� �j�Z�[�h�l�u�� �h�k�g�h�\�Z�g�b�y�� �g�Z�q�b�g�Z�_�l�k�y�� �h�l�� �a�g�Z�q�_�g�b�y�� �\�� �i�j�_�^�_�e�Z�o�� �i�j�b�g�y�l�h�c�� �g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b���i�j�b���h�k�Z�^�d�_�������������f�f���� 

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

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

���j�b�k�m�g�h�d�� ����19)���� �G�Z�]�j�m�`�_�g�b�_�� �f�h�^�_�e�b�� �\�_�e�h�k�v�� �^�h�� �^�h�k�l�b�`�_�g�b�y�� �h�k�Z�^�d�b�� ���������� �f�f��

�Z�g�Z�e�h�]�b�q�g�h���h�]�j�Z�g�b�q�_�g�b�y�f���=�H�K�L 5686-2020 �^�e�y���k�l�Z�l�b�q�_�k�d�b�o���b�k�i�u�l�Z�g�b�c���k�\�Z�c�����>�e�y��

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

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

 

 

 

�J�b�k�m�g�h�d������19 �± �=�j�Z�n�b�d���a�Z�\�b�k�b�f�h�k�l�b���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���h�l���g�Z�]�j�m�a�d�b��

�[�_�a���m�r�b�j�_�g�b�y���b���i�j�b���g�Z�e�b�q�b�b���m�r�b�j�_�g�b�y���b�a���s�_�[�g�y 

 

�I�h�� �j�_�a�m�e�v�l�Z�l�Z�f �]�j�Z�n�b�d�Z ���j�b�k�m�g�h�d��2.19���� �g�Z�[�e�x�^�Z�_�l�k�y���i�h�l�_�j�y�� �g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b �k�\�Z�b �[�_�a���m�r�b�j�_�g�b�y���i�j�b���g�Z�]�j�m�a�d�_��230�������d�G. �O�Z�j�Z�d�l�_�j���\�a�Z�b�f�h�^�_�c�k�l�\�b�y 

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

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

�k�i�h�k�h�[�g�h�k�l�b�� �k�\�Z�b�� �[�_�a�� �m�r�b�j�_�g�b�y���� �q�l�h�� �h�[�t�y�k�g�y�_�l�k�y�� �k�h�j�Z�a�f�_�j�g�h�c�� �j�Z�a�g�b�p�_�c��

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

�K�o�_�f�Z�� �^�_�n�h�j�f�b�j�h�\�Z�g�g�h�c�� �k�_�l�d�b �h�k�g�h�\�Z�g�b�y�� �k�\�Z�b �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

�m�r�b�j�_�g�b�_�f �i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�Z�� �j�b�k�m�g�d�_�� ������0 �i�j�b�� �\�h�a�j�Z�k�l�Z�g�b�b�� �g�Z�]�j�m�a�d�b ������������ �d�G����

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

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

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

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

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

 

�Z�� �[�� �\�� 

   

   

�J�b�k�m�g�h�d������20 �± �K�o�_�f�Z���^�_�n�h�j�f�b�j�h�\�Z�g�b�y���h�k�g�h�\�Z�g�b�y���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���i�j�b��

�g�Z�]�j�m�a�d�_���Z����N = �������������d�G�����[����N = ���������������d�G���\�� N = ���������������d�G 
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�G�Z���j�b�k�m�g�d�_������21 ���Z�����[�����i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�h���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �i�e�Z�k�l�b�q�_�k�d�b�o���a�h�g��

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

�i�j�b���h�^�b�g�Z�d�h�\�h�c���g�Z�]�j�m�a�d�_���������������d�G�����q�l�h���k�h�h�l�\�_�l�k�l�\�m�_�l���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b �k��

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

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

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

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

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

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

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

�m�r�b�j�_�g�b�_�f�� 

 

�Z�� �[�� 
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  �l�h�q�d�b���k�`�Z�l�b�y���]�j�m�g�l�Z            �l�h�q�d�b���\�u�i�h�j�Z���]�j�m�g�l�Z 

�J�b�k�m�g�h�d������21 �± �L�h�q�d�b���i�e�Z�k�l�b�q�_�k�d�b�o���^�_�n�h�j�f�Z�p�b�c���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_ 

�Z�����[�_�a���m�r�b�j�_�g�b�y�����k���m�r�b�j�_�g�b�_�f���i�j�b���g�Z�]�j�m�a�d�_���[) N � ���������������d�G�����\) N � �����������������d�G; 

�]) N � �����������������d�G 

 

�I�h�� �f�_�j�_�� �m�\�_�e�b�q�_�g�b�y�� �g�Z�]�j�m�a�d�b�� ���j�b�k�m�g�h�d�� ������1 �\���� �]���� �j�Z�k�l�m�l�� �i�e�Z�k�l�b�q�_�k�d�b�_��

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

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

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

�m�r�b�j�_�g�b�y���� �H�k�g�h�\�Z�g�b�_�� �g�Z�� �^�Z�g�g�h�f�� �w�l�Z�i�_�� �^�_�n�h�j�f�b�j�m�_�l�k�y�� �g�_�e�b�g�_�c�g�h���� �q�l�h�� �l�j�_�[�m�_�l�k�y��

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

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

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

�k�i�h�k�h�[�g�h�k�l�b���� 

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

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

�m�r�b�j�_�g�b�_�f���b�a���`�_�k�l�d�h�]�h���f�Z�l�_�j�b�Z�e�Z���d�Z�d���h���_�^�b�g�h�c���k�b�k�l�_�f�_���\���]�j�m�g�l�h�\�h�f���f�Z�k�k�b�\�_ [16, 

58]. 

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

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

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

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

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

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

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

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

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

�\�u�l�_�k�g�_�g�b�y���]�j�m�g�l�Z���\���i�j�h�p�_�k�k�_���i�j�h�[�b�\�d�b �k�d�\�Z�`�b�g�u [127, 128]. 

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

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

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

�]�_�h�f�_�l�j�b�q�_�k�d�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �i�j�h�]�j�Z�f�f�g�h�]�h�� �d�h�f�i�e�_�d�k�Z���©�H�k�Z�^�d�Z�ª���� �J�Z�k�q�_�l�� �i�h��

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

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

�g�Z�i�j�y�`�_�g�b�c���\���]�j�m�g�l�_�����j�b�k�m�g�h�d 2.22).  
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�J�b�k�m�g�h�d 2.22 �± �K�o�_�f�Z���j�Z�k�q�_�l�Z���^�_�n�h�j�f�Z�p�b�c���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y���k�\�Z�b���\���i�j�h�[�b�l�h�c��

�k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f 

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

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

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

�b�� �\�l�j�Z�f�[�h�\�u�\�Z�g�b�y�� �\�� �^�g�h�� �`�_�k�l�d�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� ���s�_�[�g�y���� �<�� �l�Z�[�e�b�p�_ 2.8 �m�d�Z�a�Z�g�u��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �]�j�m�g�l�Z���^�e�y���j�Z�k�q�_�l�Z�� 

�L�Z�[�e�b�p�Z��2.8 �± �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b���k�e�h�_�\���]�j�m�g�l�Z 

�K�e�h�b 
�H�[�t�_�f�g�u�c���\�_�k��

�]�j�m�g�l�Z 
�F�h��̂m�e�v���^�_�n�h�j�f�Z�p�b�b �F�h�s�g�h�k�l�v���k�e�h�y 

�d�G���f3 �F�I�Z �f  
�K�m�]�e�b�g�h�d 18,4 5,0�·�������� 20,0 
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�S�_�[�_�g�v 24,0 50,0 0,8 
�M�i�e�h�l�g�_�g�g�Z�y���a�h�g�Z 18,4 25,0 ���·2,0D�m 

 

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

2.2�������m�d�Z�a�u�\�Z�x�l �g�Z���l�h�����q�l�h���a�g�Z�q�_�g�b�_���h�k�Z�^�d�b���[�_�a���m�q�_�l�Z���m�i�e�h�l�g�_�g�g�h�c���a�h�g�u���\��2,0 �j�Z�a�Z��

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

�l�h�e�s�b�g�h�c��h�m�i�e=1,6Dy���� �B�a�� �]�j�Z�n�b�d�Z�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�k�Z�^�d�b���k�\�Z�b �h�l�� �l�h�e�s�b�g�u��

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

�m�f�_�g�v�r�Z�_�l�k�y���g�Z��38 �������Z���j�Z�a�g�b�p�Z���h�k�Z�^�h�d���k�h�k�l�Z�\�e�y�_�l���^�h������ �������A�Z�l�_�f���\���i�j�h�f�_�`�m�l�d�Z�o��

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

�h�[�j�Z�a�h�f���� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �i�j�b�g�b�f�Z�l�v��h�m�i�e=1,2D�m���� �q�l�h�� �g�Z�� ���� ���� �f�_�g�v�r�_�� �a�g�Z�q�_�g�b�y��

1,6D�m�����i�j�b���w�l�h�f���i�_�j�\�h�g�Z�q�Z�e�v�g�Z�y���h�k�Z�^�d�Z���m�f�_�g�v�r�Z�_�l�k�y �g�Z������ %.  

 

�J�b�k�m�g�h�d 2.23 �± �A�Z�\�b�k�b�f�h�k�l�v���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �h�l��

�f�h�s�g�h�k�l�b���m�i�e�h�l�g�_�g�g�h�c���a�h�g�u���]�j�m�g�l�Z 

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

�h�k�g�h�\�Z�g�b�y�� �b�k�o�h�^�y�� �b�a�� �^�Z�\�e�_�g�b�y�� �g�Z�� �]�j�m�g�l�� �\�� �m�j�h�\�g�_�� �i�y�l�u�� �k�\�Z�b��P�s = 6 200 �d�I�Z���� �\�� �l�h��
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�\�j�_�f�y�� �d�Z�d�� �^�Z�\�e�_�g�b�_�� �[�m�j�h�g�Z�[�b�\�g�h�c�� �k�\�Z�b�� �g�Z�� �]�j�m�g�l�� �_�k�l�_�k�l�\�_�g�g�h�]�h�� �k�e�h�`�_�g�b�y��

�i�j�b�g�b�f�Z�_�l�k�y���i�h�j�y�^�d�Z��500�·1 500 �d�I�Z�����q�l�h���f�_�g�v�r�_���\�u�r�_�m�d�Z�a�Z�g�g�h�]�h���\��5�·10 �j�Z�a���>109, 

127]. 

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

�\�l�j�Z�f�[�h�\�Z�g�g�h�]�h�� �`�_�k�l�d�h�]�h���]�j�m�g�l�h�\�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� �\�� �i�j�h�f�_�`�m�l�d�_�� �������·��d���� �]�^�_��d �± 

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

�^�b�Z�f�_�l�j�h�f��Dy = 2d (�j�b�k�m�g�d�b 2.24, 2.25���� �k�� �m�q�_�l�h�f�� �g�Z�e�b�q�b�y�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u��

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

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

�l�h�e�s�b�g�u��h�m=3d �g�Z�� ���� ���� �k�g�b�`�Z�_�l�� �h�k�Z�^�d�m�� �k�\�Z�b�����B�a�� �^�Z�g�g�u�o �]�j�Z�n�b�d�Z �a�Z�\�b�k�b�f�h�k�l�b��

�h�k�Z�^�d�b�� �K�I�K�� �h�l�� �l�h�e�s�b�g�u�� �m�r�b�j�_�g�b�y�� ���j�b�k�m�g�h�d 2.24���� �k�e�_�^�m�_�l���� �q�l�h�� �\�� �i�j�h�f�_�`�m�l�d�_�� �h�l��

1,0d �^�h��������d �j�Z�a�g�b�p�Z���h�k�Z�^�h�d���m�f�_�g�v�r�Z�_�l�k�y �g�Z������ ������ �^�Z�e�_�_���h�l�� ������d �^�h�� ��d �± �\�k�_�]�h�� �g�Z��

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

�m�r�b�j�_�g�b�y���b�a���`�_�k�l�d�h�]�h���]�j�m�g�l�h�\�h�]�h���f�Z�l�_�j�b�Z�e�Z, �j�Z�\�g�h�_��������d. 

 

�J�b�k�m�g�h�d 2.24 �± �A�Z�\�b�k�b�f�h�k�l�v���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �h�l��

�l�h�e�s�b�g�u���m�r�b�j�_�g�b�y 
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�I�h�^�h�[�g�Z�y�� �k�b�l�m�Z�p�b�y���± �k�� �g�Z�a�g�Z�q�_�g�b�_�f�� �j�Z�a�f�_�j�Z�� �m�r�b�j�_�g�b�y�� �b�a�� �s�_�[�g�y����

�J�_�d�h�f�_�g�^�m�_�l�k�y�� �i�j�b�g�b�f�Z�l�v��Dy = (�������·������)d; �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �j�Z�a�g�b�p�Z�� �f�_�`�^�m��

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

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

�^�b�Z�f�_�l�j�h�\�� �k�l�\�h�e�Z�� �k�\�Z�b���± �\�k�_�]�h�� �g�Z�� ���� ���� �f�_�g�v�r�_���� �B�k�o�h�^�y�� �b�a���l�j�_�[�h�\�Z�g�b�c��

�j�Z�p�b�h�g�Z�e�v�g�h�k�l�b���� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �i�j�b�g�y�l�v�� �a�Z�� �\�_�e�b�q�b�g�m�� �m�r�b�j�_�g�b�y��Dy = 2d, 

�i�h�a�\�h�e�y�x�s�m�x���m�f�_�g�v�r�b�l�v���i�_�j�\�h�g�Z�q�Z�e�v�g�m�x���h�k�Z�^�d�m���g�Z������ �������j�b�k�m�g�h�d 2.25). 

 

 

�J�b�k�m�g�h�d 2.25 �± �A�Z�\�b�k�b�f�h�k�l�v���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �h�l��

�^�b�Z�f�_�l�j�Z���m�r�b�j�_�g�b�y 

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

�k�e�_�^�m�x�s�m�x���k�o�_�f�m���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f ���j�b�k�m�g�h�d 2.26). 
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�J�b�k�m�g�h�d 2.26 �± �F�h�^�_�j�g�b�a�b�j�h�\�Z�g�g�Z�y���k�o�_�f�Z���j�Z�k�q�_�l�Z���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c��

�k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f 

�G�Z�� �k�o�_�f�_��(�j�b�k�m�g�h�d 2.26) �h�l�j�_�a�h�d���Z �h�i�j�_�^�_�e�y�_�l�k�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l���j�Z�a�f�_�j�h�\��

�m�r�b�j�_�g�b�y �b�a���s�_�[�g�y 

 �Z��= 0,5h�m�i�e (2.10) 

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

 h�m�i�e = 1,2Dy. (2.11) 

�L�h�]�^�Z���r�b�j�b�g�Z���m�i�e�h�l�g�_�g�g�h�c���h�[�e�Z�k�l�b �]�j�m�g�l�Z 

 D�m�i�e = 2�Z + D�m. (2.12) 

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

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

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

�^�_�n�h�j�f�Z�p�b�b�����j�Z�\�g�u�f  25,0 �F�I�Z���^�e�y���]�e�b�g�b�k�l�u�o���]�j�m�g�l�h�\�� 

�<�u�\�h�^�u���i�h�������]�e�Z�\�_ 

1. �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f���e�Z�[�h�j�Z�l�h�j�g�h�]�h�� �e�h�l�d�h�\�h�]�h�� �w�d�k�i�_�j�b�f�_�g�l�Z�� �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g��

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

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

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

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

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

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

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

2. �>�e�y�� �m�l�h�q�g�_�g�b�y�� �n�Z�d�l�b�q�_�k�d�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �i�h�^��

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

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

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

�k�m�]�e�b�g�d�Z�� �k�� �i�h�d�Z�a�Z�l�_�e�_�f�� �l�_�d�m�q�_�k�l�b��IL � �� �������� �b�a�f�_�g�y�_�l�k�y�� �h�l��35���������� �d�I�Z �^�h�� ������������. 

�<�u�^�_�e�_�g�u�� �j�Z�a�f�_�j�u�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u�� �g�Z�� �]�e�m�[�b�g�m��1,2Dy �h�l�� �g�b�a�Z�� �m�r�b�j�_�g�b�y�� �b�a��

�s�_�[�g�y�� �b�� �g�Z��1,0 �f�� �h�l�� �p�_�g�l�j�Z�� �k�\�Z�b�� �\�� �[�h�d�h�\�u�_�� �k�l�h�j�h�g�u���� �M�d�Z�a�Z�g�g�h�_�� �i�h�a�\�h�e�y�_�l��

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

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

�]�j�m�g�l�Z���i�h�j�y�^�d�Z����5�������F�I�Z�� 

3. �>�e�y�� �i�h�^�l�\�_�j�`�^�_�g�b�y�� �i�j�h�_�d�l�g�h�c�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c��

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

�d�h�g�l�j�h�e�v�� �g�Z�� �w�l�Z�i�_�� �a�Z�\�_�j�r�_�g�b�y�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �m�r�b�j�_�g�b�y�� �d�Z�`�^�h�c�� �k�\�Z�b���� �M�d�Z�a�Z�g�g�h�_��

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

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

�g�_�h�[�o�h�^�b�f�h�k�l�b���d�h�j�j�_�d�l�b�j�m�_�l�k�y���h�[�t�_�f���m�r�b�j�_�g�b�y�� 
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4. �Q�b�k�e�_�g�g�h�_�� �f�h�^�_�e�b�j�h�\�Z�g�b�_�� �g�Z�i�j�y�`�_�g�g�h-� �̂_�n�h�j�f�b�j�m�_�f�h�]�h�� �k�h�k�l�h�y�g�b�y��

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

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

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

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

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

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

�G�_�k�m�s�Z�y���k�i�h�k�h�[�g�h�k�l�v���k�\�Z�b���[�_�a���m�r�b�j�_�g�b�y���\�����������j�Z�a�Z���f�_�g�v�r�_���k�\�Z�b���k���m�r�b�j�_�g�b�_�f�����q�l�h��

�h�[�t�y�k�g�y�_�l�k�y�� �j�Z�a�g�b�p�_�c�� �\��4,0 �j�Z�a�Z�� �i�e�h�s�Z�^�b�� �h�i�b�j�Z�g�b�b�� �k�\�Z�b�� �g�Z�� �]�j�m�g�l���� �Z�� �l�Z�d�`�_��

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

5. �:�g�Z�e�b�l�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�d�e�Z�^�Z�� �m�r�b�j�_�g�b�y�� �\�� �j�Z�[�h�l�m���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c��

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

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

�f�Z�l�_�j�b�Z�e�Z�� �b�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u�� �]�j�m�g�l�Z���� �J�Z�a�j�Z�[�h�l�Z�g�� �b�g�`�_�g�_�j�g�u�c�� �f�_�l�h�^��

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

�m�r�b�j�_�g�b�_�f. 
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3. �=�E�:�<�:�� ������ �B�K�E�?�>�H�<�:�G�B�? �>�?�N�H�J�F�:�P�B�B�� �=�J�M�G�L�H�<�H�=�H��

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

3.1. �J�Z�k�q�_�l���h�k�Z�^�d�b���h�^�b�g�h�q�g�h�c���k�\�Z�b���k���m�r�b�j�_�g�b�_�f 

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

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

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

30�î30, 35�î������ �b��40�î������ �k�f�� �i�j�b�g�m�^�b�l�_�e�v�g�h�� �i�h�]�j�m�`�Z�_�f�u�o�� �\�� �]�j�m�g�l���� �d�Z�d�� �i�j�Z�\�b�e�h�� �\��

�g�_�k�d�h�e�v�d�h���j�Z�a���f�_�g�v�r�_���^�h�i�m�k�l�b�f�u�o���h�k�Z�^�h�d���^�e�y���a�^�Z�g�b�c���b���k�h�h�j�m�`�_�g�b�c [86]. 

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

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

�]�j�m�g�l�h�\�h�_���h�k�g�h�\�Z�g�b�_���i�h�^���i�h�k�e�_�^�g�b�f�b [143]. 

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

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

�h�i�j�_�^�_�e�_�g�b�y���j�Z�k�q�_�l�g�u�o���h�k�Z�^�h�d���\�_�k�v�f�Z���Z�d�l�m�Z�e�v�g�Z [67]. �>�e�y���l�Z�d�b�o���k�\�Z�c���o�Z�j�Z�d�l�_�j�g�h��

�i�j�_�\�u�r�_�g�b�_ �i�e�h�s�Z�^�b���k�_�q�_�g�b�y���m�r�b�j�_�g�b�y���\���������·5,0 �j�Z�a���i�h���k�j�Z�\�g�_�g�b�x���k���i�e�h�s�Z�^�v�x��

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

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

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

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

�k�j�Z�\�g�_�g�b�x���k���\�u�r�_�m�d�Z�a�Z�g�g�u�f�b���k�\�Z�y�f�b��[26]. 

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

�a�g�Z�q�b�l�_�e�v�g�h�c�� �f�_�j�_�� �a�Z�g�b�`�Z�x�l���a�g�Z�q�_�g�b�_�� �i�h�k�e�_�^�g�_�c��[77]. �M�d�Z�a�Z�g�g�h�_�� �i�h�l�_�g�p�b�Z�e�v�g�h��

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

�I�j�b�f�_�g�y�_�f�u�_�� �k�o�_�f�u�� �j�Z�k�q�_�l�Z�� �h�k�Z�^�d�b�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�� �]�j�m�g�l�h�\�h�_���h�k�g�h�\�Z�g�b�_���d�Z�d 

�e�b�g�_�c�g�h-�^�_�n�h�j�f�b�j�m�_�f�h�_ �i�h�e�m�i�j�h�k�l�j�Z�g�k�l�\�h [65]. 

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

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

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

�m�k�e�h�\�b�_���\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\���i�j�Z�d�l�b�q�_�k�d�b�� �g�_�� �\�u�i�h�e�g�y�_�l�k�y [26]���� �l�Z�d�� �d�Z�d�� �i�j�b��
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�j�Z�k�q�_�l�_�� �l�Z�d�b�o�� �k�\�Z�c�� �i�h�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �j�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_�� �i�h�^��

�m�r�b�j�_�g�b�_�f�� �i�j�b�g�b�f�Z�_�l�k�y�� �b�a�� �l�Z�[�e. 7.2 �K�I�� ����������������������21 �d�Z�d�� �^�e�y�� �a�Z�[�b�\�g�u�o�� �k�\�Z�c����

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

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

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y��[56]. �<�� �b�l�h�]�_�� �j�Z�k�q�_�l�u�� �i�h�d�Z�a�u�\�Z�x�l���� �q�l�h���\��

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

�m�r�b�j�_�g�b�_�f�� �b�f�_�_�l�� �f�_�k�l�h�� �m�k�e�h�\�b�_��R�m < P < Pu
�“�Ô
�“�d

 [41]. �A�^�_�k�v��P �± �^�Z�\�e�_�g�b�_�� �i�h�^��

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

�d�h�w�n�n�b�p�b�_�g�l�Z�f�b�� �i�_�j�_�]�j�m�a�h�d, �j�Z�\�g�u�f�b�� �_�^�b�g�b�p�_���� �J�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_��R�m 

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

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

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

�i�j�b�g�b�f�Z�x�l���k�h�]�e�Z�k�g�h���K�I���������������������������� [30]. 

�I�j�b�� �m�d�Z�a�Z�g�g�h�f�� �a�g�Z�q�_�g�b�b�� �^�Z�\�e�_�g�b�y�� �i�h�^�� �m�r�b�j�_�g�b�_�f��P > R�m �i�j�b�f�_�g�_�g�b�_��

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

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

�g�_�e�b�g�_�c�g�h�k�l�v���a�Z�\�b�k�b�f�h�k�l�b �h�k�Z�^�d�b�� �k�\�Z�b�� �h�l�� �^�Z�\�e�_�g�b�y��S = f(P)���� �F�g�h�]�h�q�b�k�e�_�g�g�u�_��

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

�\���e�b�g�_�c�g�h�c �i�h�k�l�Z�g�h�\�d�_���� �g�_�k�f�h�l�j�y�� �g�Z�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �^�Z�\�e�_�g�b�_��P = 1 500,0�·3 000,0 

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

�a�g�Z�q�_�g�b�c��Su = 10,0�·���������� �k�f��[112]. �G�Z�i�j�Z�r�b�\�Z�_�l�k�y�� �\�u�\�h�^�� �h �g�_�h�[�o�h�^�b�f�h�k�l�b��

�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �f�_�l�h�^�b�d�b�� �j�Z�k�q�_�l�Z�� �^�_�n�h�j�f�Z�p�b�b���h�k�g�h�\�Z�g�b�y �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c��

�k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �k���m�q�_�l�h�f���m�k�e�h�\�b�y P > R�m. 

�I�j�b�g�y�l�h�� �k�q�b�l�Z�l�v���� �q�l�h�� �^�Z�\�e�_�g�b�_��P = Ry �y�\�e�y�_�l�k�y�� �]�j�Z�g�b�p�_�c�� �e�b�g�_�c�g�h�c��

�a�Z�\�b�k�b�f�h�k�l�b�� �h�k�Z�^�d�b�� �h�l�� �^�Z�\�e�_�g�b�y��S = f(P)���� �I�h�� �f�_�j�_�� �m�\�_�e�b�q�_�g�b�y �^�Z�\�e�_�g�b�y�� �i�h�^��

�m�r�b�j�_�g�b�_�f �g�Z�q�b�g�Z�_�l�k�y���i�j�h�y�\�e�y�l�v�k�y �b���g�Z�j�Z�k�l�Z�l�v �g�_�e�b�g�_�c�g�h�k�l�v�� �n�m�g�d�p�b�b��S = f(P). 

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

�k�q�b�l�Z�_�l�k�y�� �f�_�l�h�^�� �F�Z�e�u�r�_�\�Z�� �F���<. [30, 78]. �<�� �p�_�e�h�f�� �i�j�b�� �h�p�_�g�d�_���^�_�n�h�j�f�Z�p�b�b 

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

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

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

�h�k�g�h�\�Z�g�b�y�����I�j�b�\�_�^�_�g�Z���j�Z�k�q�_�l�g�Z�y �k�o�_�f�Z (�j�b�k�m�g�h�d 3.1) �^�e�y���h�i�j�_�^�_�e�_�g�b�y���h�k�Z�^�d�b���k�\�Z�b��

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

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

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

�k�e�h�y���]�j�m�g�l�Z h0 �_�k�l�_�k�l�\�_�g�g�h�]�h�� �k�e�h�`�_�g�b�y�� �\�� �i�j�_�^�_�e�Z�o�� �Z�d�l�b�\�g�h�c�� �a�h�g�u���k�`�Z�l�b�y Ha. �<��

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

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

�i�j�_�^�_�e�v�g�h�]�h���j�Z�\�g�h�\�_�k�b�y�����i�e�Z�k�l�b�q�_�k�d�b�o���a�h�g�����]�j�m�g�l�Z �g�Z���]�e�m�[�b�g�m��h�i = 0,8D�m�����H�[�s�Z�y��

�l�h�e�s�b�g�Z�� �m�i�e�h�l�g�_�g�g�h�]�h�� �k�e�h�y�� �k�h�k�l�Z�\�e�y�_�l��h�m�i�e = 1,2D�m���� �< �i�j�_�^�_�e�Z�o���m�i�e�h�l�g�_�g�g�h�]�h��

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

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

�n�h�j�f�b�j�h�\�Z�g�b�b �m�r�b�j�_�g�b�y���� �G�b�`�_�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �k�e�h�c�� �]�j�m�g�l�Z�� �_�k�l�_�k�l�\�_�g�g�h�]�h��

�k�e�h�`�_�g�b�y��h0 �^�h���g�b�`�g�_�c���]�j�Z�g�b�p�u���k�`�b�f�Z�_�f�h�c �l�h�e�s�b��BC. 
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�J�b�k�m�g�h�d 3.1 �± �J�Z�k�q�_�l�g�Z�y���k�o�_�f�Z���^�e�y���h�i�j�_�^�_�e�_�g�b�y���h�k�Z�^�d�b���k�\�Z�c���k���m�q�_�l�h�f��

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

�k�e�h�`�_�g�b�y��h0: 1 �± �]�j�Z�g�b�p�Z���a�h�g�u���m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�Z 

 

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

(68) [141] �i�h�� �h�i�j�_�^�_�e�_�g�b�x�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �g�_�e�b�g�_�c�g�h�k�l�b. �M�q�b�l�u�\�Z�y���� �q�l�h�� �a�h�g�u��

�i�j�_�^�_�e�v�g�h�]�h���j�Z�\�g�h�\�_�k�b�y ���i�e�Z�k�l�b�q�_�k�d�b�_���a�h�g�u�����i�j�b���m�k�e�h�\�b�b��P = Pu �j�Z�a�\�b�\�Z�x�l�k�y���g�Z��

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

�b�a���\�u�j�Z�`�_�g�b�y 

 �5
L �5�Ë�-�Ð
E�5�Ô�á (3.1) 

�]�^�_ SR �± �h�k�Z�^�d�Z �h�l �^�Z�\�e�_�g�b�y P = R �\ �i�j�_�^�_�e�Z�o �j�Z�a�\�b�l�b�y �i�e�Z�k�l�b�q�_�k�d�b�o �a�h�g �l�h�e�s�b�g�h�c��

h�i [144]; 
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S�Z �± �h�k�Z�^�d�Z�� �h�l�� �^�Z�\�e�_�g�b�y��P = R���� �h�i�j�_�^�_�e�y�_�f�Z�y�� �d�Z�d�� �^�_�n�h�j�f�Z�p�b�b�� �Z�d�l�b�\�g�h�c�� �a�h�g�u��

�k�`�Z�l�b�y���m�i�e�h�l�g�_�g�g�h�]�h�� �k�e�h�y�� �l�h�e�s�b�g�h�c��h�m = 0,4D�m �b�� �h�k�g�h�\�Z�g�b�y�� �_�k�l�_�k�l�\�_�g�g�h�]�h��

�k�e�h�`�_�g�b�y��h0 ���j�b�k�m�g�h�d 3.1); 

K�g �± �d�h�w�n�n�b�p�b�_�g�l���g�_�e�b�g�_�c�g�h�k�l�b�����h�i�j�_�^�_�e�y�_�f�u�c���i�h���n�h�j�f�m�e�_ (68) [78]: 

 �-�Ð
L �s
E
�:�É�à�?�Ë�;�:�É�?�Ë�;

�:�Ë�?�� �å�Ò�á�, �;�:�É�à�?�É�;
; (3.2) 

�a�^�_�k�v R �± �j�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_�� �]�j�m�g�l�Z���� �h�i�j�_�^�_�e�y�_�f�h�_�� �i�h���n�h�j�f�m�e�_ ������������ �K�I��

22.13330.2016; 

�1zg,0 �± �i�j�b�j�h�^�g�h�_���^�Z�\�e�_�g�b�_���]�j�m�g�l�Z���\���m�j�h�\�g�_���i�h�^�h�r�\�u���n�m�g�^�Z�f�_�g�l�Z�����d�I�Z�� 

 �1zg,0 = �™��ihi, (3.3) 

�]�^�_���� �± �m�^�_�e�v�g�u�c���\�_�k���]�j�m�g�l�Z��i-�]�h���k�e�h�y�����d�G���f3; 

hi �± �l�h�e�s�b�g�Z��i-�]�h���k�e�h�y�����f�� 

P �± �^�Z�\�e�_�g�b�_���i�h�^���i�h�^�h�r�\�h�c���n�m�g�^�Z�f�_�g�l�Z�����d�I�Z�� 

 �2 
L
�Ç�º�º�>�Ê�×

�º
; (3.4) 

�a�^�_�k�v NII �± �g�Z�]�j�m�a�d�Z���g�Z���n�m�g�^�Z�f�_�g�l�����d�G�� 

Q�n �± �\�_�k���n�m�g�^�Z�f�_�g�l�Z�����d�G�� 

A �± �i�e�h�s�Z�^�v���i�h�^�h�r�\�u���n�m�g�^�Z�f�_�g�l�Z�����f2; 

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

(5.32) �K�I����������������������������:  

 �2�è 
L �0�
 �æ�
 �>�Û�Â
E�0�ä�æ�"�
 �@�Â�Û�Â
�ñ
E�0�Ö�æ�Ö�?�Â�á (3.5) 

�]�^�_��Nc, Nq, Nc �± �[�_�a�j�Z�a�f�_�j�g�u�_���d�h�w�n�n�b�p�b�_�g�l�u���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b�����a�Z�\�b�k�y�s�b�_���h�l��

�m�]�e�Z���\�g�m�l�j�_�g�g�_�]�h���l�j�_�g�b�y���]�j�m�g�l�Z �3I;  

����, ����, ��c �Å���d�h�w�n�n�b�p�b�_�g�l�u���n�h�j�f�u���n�m�g�^�Z�f�_�g�l�Z�����d�h�l�h�j�u�_���a�Z�\�b�k�y�l���h�l���k�h�h�l�g�h�r�_�g�b�y��

�k�l�h�j�h�g���i�h�^�h�r�\�u���� = l/b; 

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

�\�u�r�_���i�h�^�h�r�\�u���m�r�b�j�_�g�b�y�����d�G���f3; 

cI �± �m�^�_�e�v�g�h�_���k�p�_�i�e�_�g�b�_���]�j�m�g�l�Z�����d�I�Z�� 

b �b��dI �± �r�b�j�b�g�Z���b���]�e�m�[�b�g�Z���a�Z�e�h�`�_�g�b�y���i�h�^�h�r�\�u���n�m�g�^�Z�f�_�g�l�Z�����f�� 

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

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

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

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

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

�i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f . 

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

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

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

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

(�j�b�k�m�g�h�d 3.1). 

3.1.1. �J�Z�k�q�_�l���h�k�Z�^�d�b���k�\�Z�b���\���e�b�g�_�c�g�h�c���i�h�k�l�Z�g�h�\�d�_ 

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

�m�r�b�j�_�g�b�_�f�� �\�� �o�Z�j�Z�d�l�_�j�g�u�o�� �]�j�m�g�l�h�\�u�o�� �m�k�e�h�\�b�y�o���� �i�j�b�g�y�l�Z�� �k�\�Z�y���K�I�K�M5�±60/1,2 

�^�e�b�g�h�c�����������f���k���^�b�Z�f�_�l�j�Z�f�b���k�l�\�h�e�Z��d � �����������f���b���m�r�b�j�_�g�b�y��D�m � �����������f�����j�b�k�m�g�h�d 3.2). 
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�J�b�k�m�g�h�d 3.2 �± �J�Z�k�q�_�l�g�Z�y���k�o�_�f�Z���^�e�y���h�i�j�_�^�_�e�_�g�b�y���g�_�k�m�s�_�c���k�i�h�k�h�[�g�h�k�l�b���k�\�Z�c 

 

�J�Z�k�q�_�l�� �k�\�Z�b�� �i�h�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �\�u�i�h�e�g�_�g �i�h�� �n�h�j�f�m�e�_ ������������ �K�I��

24.13330.2021: 

 �(�× 
L �Û�Ö�:�Û�Ö�Ë�4�#�Ö
E�7�Ã�Û�Ö�Ù�B�Ü�D�Ü�;�á (3.6) 

�]�^�_�� �\�k�_�� �h�[�h�a�g�Z�q�_�g�b�y���k�l�Z�g�^�Z�j�l�g�u�_�� �b���i�j�b�g�b�f�Z�x�l�k�y�� �k�e�_�^�m�x�s�b�f�b�������k = 1,0; 

R = 2 050,0 �d�I�Z����A�m = 1�������� �f�ð; U � �� �������� �f����f1 = ���������� �d�I�Z����f2 � �� ���������� �d�I�Z�� h1 = �������� �f����

h2 = �������� �f���� �L�h�]�^�Z�� �g�_�k�m�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �i�h�^�� �m�r�b�j�_�g�b�_�f��

�k�h�k�l�Z�\�b�l 

F�m = ��c���kRRA�m = 1,0 �î 1,0 �î 2050,0 �î 1,12 = 2 �������������d�G�� 

 

�G�_�k�m�s�Z�y���k�i�h�k�h�[�g�h�k�l�v���]�j�m�g�l�Z���\�^�h�e�v���[�h�d�h�\�u�o���]�j�Z�g�_�c���k�\�Z�b: 
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F�[�i = ��cU����cffihi = 1,9 �î�����������������������î�������������������������î������������� ���������������d�G�� 

�G�_�k�m�s�Z�y���k�i�h�k�h�[�g�h�k�l�v���k�\�Z�b 

Fd = 2 296,0 +144,0 = 2 440�������d�G�� 

�J�Z�k�q�_�l�g�h-�^�h�i�m�k�d�Z�_�f�Z�y�� �g�Z�]�j�m�a�d�Z N�j�  ̂ �g�Z���k�\�Z�x�� �k���m�r�b�j�_�g�b�_�f �h�i�j�_�^�_�e�y�_�l�k�y�� �k��

�m�q�_�l�h�f���d�h�w�n�n�b�p�b�_�g�l�Z���g�Z�^�_�`�g�h�k�l�b����n = 1,4: 

 �0�Ó�Ç
L
�¿�Ï

�
�Ù

L

�6�8�8�4�á�4

�5�á�8

L �s�y�v�r�á�r���Í�œ�ä (3.7) 

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

 NI �”��N�j� .̂ (3.8) 

�<�� �i�j�b�f�_�j�_�� �i�j�b�g�b�f�Z�_�f��NI = 1 7���������� �d�G���� �>�h�e�y�� �g�Z�]�j�m�a�d�b��N�,�m �g�Z�� �]�j�m�g�l�h�\�h�_��

�h�k�g�h�\�Z�g�b�_���i�h�^���m�r�b�j�_�g�b�_�f 

N�,�m = 2 296,0/1,4 = 1 �������������d�G�� 

�I�j�b���j�Z�k�q�_�l�_���h�k�g�h�\�Z�g�b�y���i�h���^�_�n�h�j�f�Z�p�b�y�f���h�i�j�_�^�_�e�y�_�l�k�y���^�Z�\�e�_�g�b�_���i�h�^���i�h�^�h�r�\�h�c��

�n�m�g�^�Z�f�_�g�l�Z�� �k�� �m�q�_�l�h�f�� �j�Z�k�q�_�l�g�u�o�� �g�Z�]�j�m�a�h�d��NII �k�� �d�h�w�n�n�b�p�b�_�g�l�Z�f�b�� �i�_�j�_�]�j�m�a�d�b, 

�j�Z�\�g�u�f�b�������������<���i�j�b�f�_�j�_���i�j�b�g�b�f�Z�_�f �i�h�g�b�`�Z�x�s�b�c���d�h�w�n�n�b�p�b�_�g�l������������ 

NII = NI/1,15 = 1 640,0/1,15 = 1 �������������d�G�� 

�>�e�y�� �h�p�_�g�d�b�� �g�Z�i�j�y�`�_�g�g�h-�^�_�n�h�j�f�b�j�m�_�f�h�]�h�� �k�h�k�l�h�y�g�b�y ���G�>�K�� �m�i�e�h�l�g�_�g�g�h�]�h��

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

�]�j�m�g�l�Z���i�h���n�h�j�f�m�e�_��������7�����K�I����������3330.2016: 

 �4 
L
�
�Î�-�
�Î�.

�Þ

c�/ �
 �G�í�&�Ö�Û�Â�Â
E�/ �ä�@�Â�Û�Â�Â

�ñ 
E�/ �Ö�?�Â�Â
g�á (3.9) 

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

�]�j�m�g�l�Z�� �k�e�_�^�m�x�s�b�f�b���� �i�j�b�� �3II � �� ���������ƒ����M�� = 0,43, Mq = 2,73, M�k = 5,30; �K�,�,�m = 

22,5 �d�I�Z; ���,�,�m � �������������d�G���f3������II�¶��� �������������d�G���f3; ���k�� � ���������������k�� = 1,1; D�m � �����������f����k = 1,0; kz 

= 1,0. �L�h�]�^�Z��R � ���������������d�I�Z�� 

�I�h���n�h�j�f�m�e�_���������������^�Z�\�e�_�g�b�_���i�h�^���i�h�^�h�r�\�h�c���m�r�b�j�_�g�b�y���k�h�k�l�Z�\�b�l  

�2 
L
�s�v�t�x�á�r 
E�s�á�s�t�®�w�®�t�r

�s�á�s�t

L �s���t�y�r�á�r���Í�ž�Ã�á 

�q�l�h �a�g�Z�q�b�l�_�e�v�g�h���i�j�_�\�u�r�Z�_�l���j�Z�k�q�_�l�g�h�_���k�h�i�j�h�l�b�\�e�_�g�b�_ R �m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�h�\�h�]�h��

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

�g�_�e�b�g�_�c�g�h�k�l�b�����\�u�i�h�e�g�y�y���m�k�e�h�\�b�_ 
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 �2 
Q�2�è
�
�Î
�
�Ù

, (3.10) 

�]�^�_��Pu �h�i�j�_�^�_�e�y�_�l�k�y���i�h���n�h�j�f�m�e�_�������������� 

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

�K�I �����������������������������\���a�Z�\�b�k�b�f�h�k�l�b���h�l���\�b�^�Z���]�j�m�g�l�Z�� 

��n �± �d�h�w�n�n�b�p�b�_�g�l�� �g�Z�^�_�`�g�h�k�l�b���� �i�j�b�g�b�f�Z�_�f�u�c�� �k�h�]�e�Z�k�g�h�� �i���� ������������

�K�I �����������������������������\���a�Z�\�b�k�b�f�h�k�l�b���h�l���m�j�h�\�g�y���h�l�\�_�l�k�l�\�_�g�g�h�k�l�b���k�h�h�j�m�`�_�g�b�y�� 

�>�e�y�� �h�p�_�g�d�b�� �G�>�K�� �m�i�e�h�l�g�_�g�g�h�]�h�� �k�e�h�y�� �l�h�e�s�b�g�h�c��h�m�i�e, �j�Z�k�i�h�e�h�`�_�g�g�h�]�h�� �g�b�`�_��

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

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

�n�m�g�^�Z�f�_�g�l�Z�� �:�m�k�e �h�i�j�_�^�_�e�y�x�l�k�y�� �k�h�]�e�Z�k�g�h�� �k�o�_�f�_�� ���j�b�k�m�g�h�d 3.2) �b�� �k�h�k�l�Z�\�e�y�x�l�� �\��

�^�Z�g�g�h�f���i�j�b�f�_�j�_ 

D�m�k�e = D�m + 0,8D�m �Â 0,75 �Â ����� �����������f�� 

�#�Ö�Ô�Î
L
�� �½�Ö�Ô�Î

�.

�8

L �w�á�u�Ï �6. 

�L�h�]�^�Z���^�Z�\�e�_�g�b�_���i�h�^���i�h�^�h�r�\�h�c���m�k�e�h�\�g�h�]�h���n�m�g�^�Z�f�_�g�l�Z���k�h�k�l�Z�\�e�y�_�l 

�2 
L
�s�v�t�x�á�r 
E�s�s�t�á�r

�w�á�u

L �t�{�r�á�r���Í�ž�Ã�á 

�q�l�h�� �g�_�� �i�j�_�\�u�r�Z�_�l�� �j�Z�k�q�_�l�g�h�]�h�� �k�h�i�j�h�l�b�\�e�_�g�b�y��R = 512������ �d�I�Z���� �K�e�_�^�h�\�Z�l�_�e�v�g�h����

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

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

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

3.1.2. �J�Z�k�q�_�l���h�k�Z�^�d�b���k���m�q�_�l�h�f���g�_�e�b�g�_�c�g�h�k�l�b 

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

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

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

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

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

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

�H�k�h�[�_�g�g�h�k�l�v�x�� �i�h�k�e�_�^�g�b�o�� �y�\�e�y�x�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�u�_�� �^�h�i�m�k�d�Z�_�f�u�_�� �^�Z�\�e�_�g�b�y�� �i�h�^��
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�m�r�b�j�_�g�b�_�f��[67]. �I�h�k�e�_�^�g�b�_ �\�� �������·�������� �j�Z�a�Z�� �i�j�_�\�u�r�Z�x�l�� �^�Z�\�e�_�g�b�y�� �i�h�^�� �m�r�b�j�_�g�b�_�f 

�[�m�j�h�\�u�o�� �k�\�Z�c�� �b�� �g�Z�o�h�^�y�l�k�y�� �\�� �b�g�l�_�j�\�Z�e�_�� �^�Z�\�e�_�g�b�c�� �h�l��R �^�h��Pu ���a�^�_�k�v��R �± �j�Z�k�q�_�l�g�h�_��

�k�h�i�j�h�l�b�\�e�_�g�b�_�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y����Pu �± �i�j�_�^�_�e�v�g�h�_��

�k�h�i�j�h�l�b�\�e�_�g�b�_�� �m�d�Z�a�Z�g�g�h�]�h�� �h�k�g�h�\�Z�g�b�y). �<�h�a�f�h�`�g�h�k�l�v�� �h�i�j�_�^�_�e�y�l�v�� �^�_�n�h�j�f�Z�p�b�b��

�m�i�e�h�l�g�_�g�g�h�]�h���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y���a�Z���i�j�_�^�_�e�Z�f�b���e�b�g�_�c�g�h�c���a�Z�\�b�k�b�f�h�k�l�b��S = f(P), 

�l���_���� �\�� �^�b�Z�i�Z�a�h�g�_��R < P < Pu���� �y�\�e�y�_�l�k�y�� �\�_�k�v�f�Z�� �Z�d�l�m�Z�e�v�g�h�c�� �a�Z�^�Z�q�_�c�� �k�� �g�Z�m�q�g�h�c�� �b��

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

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

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

�^�h�i�m�k�l�b�f�h���i�j�_�\�u�r�Z�l�v���\�_�e�b�q�b�g�m���j�Z�k�q�_�l�g�h�]�h���k�h�i�j�h�l�b�\�e�_�g�b�y��R �\���i�j�_�^�_�e�Z�o��P < Pu. 

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

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

�h�l�g�_�k�l�b�� �k�i�h�k�h�[, �b�k�i�h�e�v�a�m�_�f�u�c�� �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �]�b�^�j�h�l�_�o�g�b�q�_�k�d�b�o�� �h�[�t�_�d�l�h�\��

�k�h�]�e�Z�k�g�h�� �k�\�h�^�m�� �i�j�Z�\�b�e�� �K�I�� ����������������.2018 �©�H�k�g�h�\�Z�g�b�y�� �]�b�^�j�h�l�_�o�g�b�q�_�k�d�b�o��

�k�h�h�j�m�`�_�g�b�c�ª�����<���w�l�h�f���k�e�m�q�Z�_���h�k�Z�^�d�m��Sp �n�m�g�^�Z�f�_�g�l�Z���i�j�b���^�Z�\�e�_�g�b�b���i�h�^���i�h�^�h�r�\�h�c��P, 

�i�j�_�\�u�r�Z�x�s�_�f��R�����h�i�j�_�^�_�e�y�x�l���i�h���n�h�j�f�m�e�_ 

 �5�ã 
L �-�ã�5�Ë, (3.11) 

�]�^�_��SR �± �h�k�Z�^�d�Z���i�j�b���^�Z�\�e�_�g�b�b��P = R; 

Kp �± �d�h�w�n�n�b�p�b�_�g�l�� �g�_�e�b�g�_�c�g�h�k�l�b���� �h�i�j�_�^�_�e�y�_�f�u�c�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��

�k�h�h�l�g�h�r�_�g�b�y��P/R �b���m�]�e�Z���\�g�m�l�j�_�g�g�_�]�h���l�j�_�g�b�y���]�j�m�g�l�Z�� 

�I�j�b�� �w�l�h�f�� �^�e�y�� �k�e�Z�[�u�o�� �]�j�m�g�l�h�\�� �k�� �m�]�e�h�f�� �\�g�m�l�j�_�g�g�_�]�h�� �l�j�_�g�b�y�� �i�h�j�y�^�d�Z�� �3 = ���ƒ��

�k�h�h�l�g�h�r�_�g�b�_��P/R �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �\�� �i�j�_�^�_�e�Z�o��P/R �”�� �������� ���j�b�k�m�g�h�d 3.3). 

�F�Z�d�k�b�f�Z�e�v�g�h�_�� �a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �g�_�e�b�g�_�c�g�h�k�l�b��Kp � �� ���������� �?�k�e�b�� �m�q�b�l�u�\�Z�l�v����

�q�l�h���o�Z�j�Z�d�l�_�j�g�h�c���h�k�h�[�_�g�g�h�k�l�v�x���k�e�Z�[�u�o���]�j�m�g�l�h�\���k�q�b�l�Z�_�l�k�y���g�b�a�d�h�_���a�g�Z�q�_�g�b�_���f�h�^�m�e�y��

�^�_�n�h�j�f�Z�p�b�b�� �d�Z�d�� �i�j�Z�\�b�e�h, �\�� �^�b�Z�i�Z�a�h�g�_��E ���� �������� �F�I�Z���� �l�h�� �^�Z�`�_�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�_��

�i�j�_�\�u�r�_�g�b�_�� �j�Z�k�q�_�l�g�h�]�h�� �k�h�i�j�h�l�b�\�e�_�g�b�y�� �i�h�^�� �i�h�^�h�r�\�h�c�� �n�m�g�^�Z�f�_�g�l�Z�� �\�_�^�_�l�� �d��

�k�m�s�_�k�l�\�_�g�g�h�f�m���m�\�_�e�b�q�_�g�b�x���j�Z�k�q�_�l�g�h�c���h�k�Z�^�d�b�� 
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�J�b�k�m�g�h�d��3.3 �± �=�j�Z�n�b�d�b���^�e�y���h�i�j�_�^�_�e�_�g�b�y���d�h�w�n�n�b�p�b�_�g�l�Z���Dp 

 

�<���k�e�m�q�Z�_���k���i�j�h�q�g�u�f�b���]�j�m�g�l�Z�f�b�����^�e�y���d�h�l�h�j�u�o���3 �•�������ƒ�����^�Z�`�_���i�j�b���a�g�Z�q�b�l�_�e�v�g�h�f��

�i�j�_�\�u�r�_�g�b�b�� �j�Z�k�q�_�l�g�h�]�h�� �k�h�i�j�h�l�b�\�e�_�g�b�y�����g�Z�i�j�b�f�_�j�� P/R = 3,0) �d�h�w�n�n�b�p�b�_�g�l��

Kp = 1,4. �K�e�_�^�h�\�Z�l�_�e�v�g�h�����j�Z�k�q�_�l�g�Z�y���h�k�Z�^�d�Z���m�\�_�e�b�q�b�\�Z�_�l�k�y���\���w�l�h�f���k�e�m�q�Z�_���\���i�j�_�^�_�e�Z�o��

40 ������ �G�Z�i�j�Z�r�b�\�Z�_�l�k�y�� �\�u�\�h�^���� �q�l�h�� �^�e�y�� �i�j�h�q�g�u�o�� �]�j�m�g�l�h�\�� �j�Z�k�q�_�l�u�� �^�_�n�h�j�f�Z�p�b�c��

�]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �k�� �m�q�_�l�h�f�� �g�_�e�b�g�_�c�g�h�k�l�b�� �b�f�_�x�l�� �o�h�j�h�r�m�x�� �w�d�h�g�h�f�b�q�_�k�d�m�x��

�i�_�j�k�i�_�d�l�b�\�m���k���h�[�_�k�i�_�q�_�g�b�_�f���l�j�_�[�m�_�f�h�c���g�Z�^�_�`�g�h�k�l�b�� 

�D���k�_�j�v�_�a�g�u�f �g�_�^�h�k�l�Z�l�d�Z�f �^�Z�g�g�h�]�h �f�_�l�h�^�Z�� �k�e�_�^�m�_�l�� �h�l�g�_�k�l�b�� �^�h�k�l�h�\�_�j�g�h�k�l�v��

�h�p�_�g�d�b�� �h�k�j�_�^�g�_�g�g�h�]�h�� �a�g�Z�q�_�g�b�y�� �m�]�e�Z�� �\�g�m�l�j�_�g�g�_�]�h�� �l�j�_�g�b�y�� �]�j�m�g�l�Z�� �b�� �g�_�m�q�_�l��

�m�^�_�e�v�g�h�]�h�� �k�p�_�i�e�_�g�b�y�� �^�e�y�� �i�u�e�_�\�Z�l�h-�]�e�b�g�b�k�l�u�o�� �]�j�m�g�l�h�\���� �M�d�Z�a�Z�g�g�u�_�� �i�j�h�q�g�h�k�l�g�u�_��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �y�\�e�y�x�l�k�y�� �h�i�j�_�^�_�e�y�x�s�b�f�b�� �i�j�b�� �h�p�_�g�d�_�� �i�j�h�q�g�h�k�l�g�h�]�h�� �k�h�k�l�h�y�g�b�y��

�]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y�����i�_�j�\�Z�y���]�j�m�i�i�Z���i�j�_�^�_�e�v�g�u�o���k�h�k�l�h�y�g�b�c�� [30]. 

�K�e�_�^�m�_�l���h�[�j�Z�l�b�l�v���\�g�b�f�Z�g�b�_���g�Z���k�i�h�k�h�[���j�Z�k�q�_�l�Z���h�k�Z�^�h�d���k���m�q�_�l�h�f���g�_�e�b�g�_�c�g�h�k�l�b����

�i�j�_�^�e�h�`�_�g�g�u�c�� �G���� �<���� �H�j�g�Z�l�k�d�b�f�� �b�� �j�Z�k�k�f�h�l�j�_�g�g�u�c�� �\�� �j�Z�[�h�l�_ [89]. �K�i�h�k�h�[�� �h�k�g�h�\�Z�g��

�g�Z���j�_�r�_�g�b�b���^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�]�h�� �m�j�Z�\�g�_�g�b�y���h�l�g�h�k�b�l�_�e�v�g�h���a�Z�\�b�k�b�f�h�k�l�b��S = f(P������ �<��

�j�_�a�m�e�v�l�Z�l�_�� �i�h�e�m�q�_�g�u�� �j�_�r�_�g�b�y���� �h�l�j�Z�`�Z�x�s�b�_�� �h�k�h�[�_�g�g�h�k�l�b�� �i�e�Z�\�g�h�]�h �i�_�j�_�o�h�^�Z��



87 

�h�k�Z�^�d�b�� �b�a�� �e�b�g�_�c�g�h�c�� �\�� �g�_�e�b�g�_�c�g�m�x�� �h�[�e�Z�k�l�v�� �\�� �l�h�q�d�_��P = R �b�� �i�h�e�m�q�_�g�b�y��

�[�_�k�d�h�g�_�q�g�u�o���h�k�Z�^�h�d���i�j�b��P = Pu. �H�^�g�Z�d�h���^�e�y���j�_�Z�e�b�a�Z�p�b�b���k�i�h�k�h�[�Z���G�����<�����H�j�g�Z�l�k�d�h�]�h��

�l�j�_�[�m�_�l�k�y�� �h�i�j�_�^�_�e�_�g�b�_�� �j�y�^�Z�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �g�_�]�h�k�l�b�j�h�\�Z�g�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\��

�]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �\�� �h�l�e�b�q�b�_�� �h�l �f�_�l�h�^�Z���F.�<�� �F�Z�e�u�r�_�\�Z��[93]���� �h�i�b�k�Z�g�g�h�]�h�� �\��

�j�Z�a�^�_�e�_ ���������g�Z�k�l�h�y�s�_�c���j�Z�[�h�l�u�� 

�<���h�k�g�h�\�_ �f�_�l�h�^�Z���± �]�b�i�_�j�[�h�e�b�q�_�k�d�Z�y���a�Z�\�b�k�b�f�h�k�l�v���j�Z�k�q�_�l�g�h�]�h���k�h�i�j�h�l�b�\�e�_�g�b�y��R, 

�h�k�Z�^�d�b��SR �b�� �i�j�_�^�_�e�v�g�h�]�h�� �k�h�i�j�h�l�b�\�e�_�g�b�y��Pu���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �a�Z�\�b�k�b�f�h�k�l�b��S = f(P) 

�i�e�Z�\�g�h���\���l�h�q�d�_��P = R �m�\�_�e�b�q�b�\�Z�l�v�k�y�����i�_�j�_�o�h�^�y���\���[�_�k�d�h�g�_�q�g�h�k�l�v���i�j�b���i�j�b�[�e�b�`�_�g�b�b��

�d�� �i�j�_�^�_�e�v�g�h�f�m�� �^�Z�\�e�_�g�b�x��Pu. �<�� �n�h�j�f�m�e�_�� �������������� �h�k�Z�^�d�Z�� �k�� �m�q�_�l�h�f�� �g�_�e�b�g�_�c�g�h�k�l�b��

�a�Z�\�b�k�b�l�� �h�l�� �n�b�a�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\���� �\�d�e�x�q�Z�y�� �^�_�n�h�j�f�Z�p�b�h�g�g�u�_�� ���f�h�^�m�e�v��

�^�_�n�h�j�f�Z�p�b�b���� �b�� �i�j�h�q�g�h�k�l�g�u�_�� ���m�]�h�e�� �\�g�m�l�j�_�g�g�_�]�h�� �l�j�_�g�b�y�� �b�� �m�^�_�e�v�g�h�_�� �k�p�_�i�e�_�g�b�_�� 

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �h�k�g�h�\�Z�g�b�y. �M�d�Z�a�Z�g�g�h�_�� �\�u�]�h�^�g�h�� �h�l�e�b�q�Z�_�l�� �^�Z�g�g�u�c�� �f�_�l�h�^�� �h�l��

�j�_�d�h�f�_�g�^�Z�p�b�c�� �K�I�� ����������������.2018. �<�� �k�e�m�q�Z�_���i�j�b�[�e�b�`�_�g�b�y�� �^�Z�\�e�_�g�b�y��P �d��

�i�j�_�^�_�e�v�g�h�f�m���a�g�Z�q�_�g�b�x Pu �h�k�Z�^�d�Z��Sp � ���’�����q�l�h���b���k�h�h�l�\�_�l�k�l�\�m�_�l���i�h�l�_�j�_ �m�k�l�h�c�q�b�\�h�k�l�b��

�]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y�� �K���i�j�Z�d�l�b�q�_�k�d�h�c �l�h�q�d�b���a�j�_�g�b�y���i�h�k�e�_�^�g�_�_���g�_���l�Z�d���\�Z�`�g�h�����l�Z�d��

�d�Z�d�� �j�Z�k�q�_�l�� �h�k�g�h�\�Z�g�b�y�� �i�h�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� ���i�h�� �i�_�j�\�h�c�� �]�j�m�i�i�_�� �i�j�_�^�_�e�v�g�u�o��

�k�h�k�l�h�y�g�b�c�����k�\�h�^�b�l�k�y���d���i�j�h�\�_�j�d�_���m�k�e�h�\�b�y���b�a���K�I������������������.2016: 

 �2 
Q�2�Ó�Ç
L �2�è
�
�Î
�
�Ù

 , (3.12) 

�]�^�_��P�j�  ̂ �± �j�Z�k�q�_�l�g�h-�^�h�i�m�k�d�Z�_�f�h�_�� �^�Z�\�e�_�g�b�_�����^�j�m�]�b�_�� �h�[�h�a�g�Z�q�_�g�b�y�� �k�h�h�l�\�_�l�k�l�\�m�x�l��

�n�h�j�f�m�e�Z�f (3.4) �b�������������� 

�:�g�Z�e�b�a�b�j�m�y�� �j�Z�a�e�b�q�g�u�_�� �k�l�Z�^�b�b�� �j�Z�[�h�l�u�� �]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y, �k�e�_�^�m�_�l��

�h�l�f�_�l�b�l�v�� �k�m�s�_�k�l�\�_�g�g�h�_�� �h�l�e�b�q�b�_�� �i�j�h�p�_�k�k�Z�� �^�_�n�h�j�f�b�j�h�\�Z�g�b�y�� �h�k�g�h�\�Z�g�b�y�� �i�j�b��

�^�Z�\�e�_�g�b�y�o��P �”��R �b��R < P �”��P�j� .̂ �<���^�b�Z�i�Z�a�h�g�_���^�Z�\�e�_�g�b�c��P �”��R �i�j �b�g�y�l�h���k�q�b�l�Z�l�v�����q�l�h��

�]�j�m�g�l�h�\�h�_�� �h�k�g�h�\�Z�g�b�_�� �^�_�n�h�j�f�b�j�m�_�l�k�y�� �[�e�Z�]�h�^�Z�j�y�� �]�e�Z�\�g�u�f�� �h�[�j�Z�a�h�f�� �i�j�h�p�_�k�k�m��

�m�i�e�h�l�g�_�g�b�y���b���\���g�_�a�g�Z�q�b�l�_�e�v�g�h�c���k�l�_�i�_�g�b���± �\���j�_�a�m�e�v�l�Z�l�_���\�h�a�g�b�d�g�h�\�_�g�b�y���i�h�^���d�j�Z�y�f�b��

�n�m�g�^�Z�f�_�g�l�Z�� �a�h�g�� �i�j�_�^�_�e�v�g�h�]�h�� �j�Z�\�g�h�\�_�k�b�y�� �k�� �^�h�i�m�k�l�b�f�u�f�� �j�Z�a�\�b�l�b�_�f�� �g�Z�� �]�e�m�[�b�g�m��

z = 0,25b (b �± �r�b�j�b�g�Z���i�h�^�h�r�\�u�������I�j�b���w�l�h�f���j�Z�k�q�_�l���h�k�Z�^�d�b��SR �i�h���g�h�j�f�Z�f���m�q�b�l�u�\�Z�_�l��

�^�_�n�h�j�f�Z�p�b�b�� �\�� �i�j�_�^�_�e�Z�o�� �Z�d�l�b�\�g�h�c�� �a�h�g�u�� �k�`�Z�l�b�y�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y��Ha. 

�M�d�Z�a�Z�g�g�u�c�� �i�Z�j�Z�f�_�l�j�� �a�Z�\�b�k�b�l�� �h�l�� �\�_�e�b�q�b�g�u�� �^�Z�\�e�_�g�b�y�� �i�h�^�� �i�h�^�h�r�\�h�c���� �r�b�j�b�g�u��

�i�h�k�e�_�^�g�_�c���� �f�h�^�m�e�y�� �^�_�n�h�j�f�Z�p�b�b�� �k�e�h�_�\�� �]�j�m�g�l�Z�� �b�� �m�j�h�\�g�y�� �]�j�m�g�l�h�\�u�o�� �\�h�^���� �>�e�y��
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�[�h�e�v�r�b�g�k�l�\�Z�� �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �r�b�j�h�d�h�f�� �^�b�Z�i�Z�a�h�g�_�� �]�j�m�g�l�h�\�u�o�� �m�k�e�h�\�b�c�� �i�j�h�_�d�l�g�h�_��

�a�g�Z�q�_�g�b�_���^�Z�\�e�_�g�b�c���i�h�^���i�h�^�h�r�\�h�c���k�h�k�l�Z�\�e�y�_�l���i�h�j�y�^�d�Z��P = �������·������ �d�I�Z�����Z �l�h�e�s�b�g�Z��

�j�Z�k�q�_�l�g�h�c�� �Z�d�l�b�\�g�h�c�� �a�h�g�u�� �k�`�Z�l�b�y��Ha = ���������·��������b���� �q�l�h�� �\�� �����·������ �j�Z�a�� �i�j�_�\�u�r�Z�_�l��

�]�e�m�[�b�g�m�� �j�Z�a�\�b�l�b�y�� �a�h�g�� �i�j�_�^�_�e�v�g�h�]�h�� �j�Z�\�g�h�\�_�k�b�y�� �g�Z�� �k�l�Z�^�b�b�� �a�Z�]�j�m�`�_�g�b�y�� �h�k�g�h�\�Z�g�b�y��

�^�Z�\�e�_�g�b�_�f��P = R���� �I�h�k�e�_�^�g�_�_�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l�� �f�b�g�b�f�b�a�Z�p�b�x�� �\�e�b�y�g�b�y���a�h�g��

�i�j�_�^�_�e�v�g�h�]�h���j�Z�\�g�h�\�_�k�b�y �g�Z���h�[�s�m�x���j�Z�k�q�_�l�g�m�x���h�k�Z�^�d�m��SR�����d�h�l�h�j�Z�y���b���j�_�Z�e�b�a�m�_�l�k�y���\��

�j�Z�f�d�Z�o���w�n�n�_�d�l�Z���m�i�e�h�l�g�_�g�b�y�� 

�I�j�b�� �g�Z�]�j�m�a�d�Z�o�� �g�Z�� �n�m�g�^�Z�f�_�g�l�� �\�� �^�b�Z�i�Z�a�h�g�_�� �^�Z�\�e�_�g�b�c��R < P �”��Pu �b�f�_�_�l�� �f�_�k�l�h��

�m�\�_�e�b�q�_�g�b�_�� �a�h�g�� �i�j�_�^�_�e�v�g�h�]�h�� �j�Z�\�g�h�\�_�k�b�y�� �k�� �j�Z�a�\�b�l�b�_�f�� �g�Z�� �]�e�m�[�b�g�m��z = 0,8D�m = h�i 

(�j�b�k�m�g�h�d 3.4) �k���n�h�j�f�b�j�h�\�Z�g�b�_�f���m�i�j�m�]�h�]�h���y�^�j�Z�����i�e�Z�k�l�b�q�_�k�d�b�o���a�h�g���b���a�h�g���\�u�i�b�j�Z�g�b�y����

�q�l�h�� �b�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l�� �i�h�l�_�j�x�� �m�k�l�h�c�q�b�\�h�k�l�b�� ���i�j�h�q�g�h�k�l�b���� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y����

�G�>�K�� �h�k�g�h�\�Z�g�b�y�� �k�� �m�q�_�l�h�f�� �i�e�Z�k�l�b�q�_�k�d�b�o�� �a�h�g�� �b�� �a�h�g�� �\�u�i�b�j�Z�g�b�y���\�� �m�d�Z�a�Z�g�g�h�f�� �\�u�r�_��

�^�b�Z�i�Z�a�h�g�_���^�Z�\�e�_�g�b�c��R < P �”��Pu �F�Z�e�u�r�_�\�u�f���F�����<�����h�i�b�k�u�\�Z�_�l�k�y���n�h�j�f�m�e�h�c��(3.2) �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f���d�h�w�n�n�b�p�b�_�g�l�Z���g�_�e�b�g�_�c�g�h�k�l�b��K�g�����d�h�l�h�j�u�c���m�q�b�l�u�\�Z�_�l���g�_�e�b�g�_�c�g�u�c��

�o�Z�j�Z�d�l�_�j�� �a�Z�\�b�k�b�f�h�k�l�b��S = f(P) [119]���� �I�h�� �f�_�j�_�� �m�\�_�e�b�q�_�g�b�y�� �^�Z�\�e�_�g�b�y��P �\�h�a�j�Z�k�l�Z�_�l 

�a�g�Z�q�_�g�b�_��K�g, �b�� �i�j�b��P = Pu �a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �[�_�k�d�h�g�_�q�g�h�k�l�b��

�i�j�b�� �k�j�u�\�_�� �a�Z�\�b�k�b�f�h�k�l�b��S = f(P)���� �I�h�k�e�_�^�g�b�c�� �\�e�_�q�_�l�� �a�Z�� �k�h�[�h�c�� �i�h�l�_�j�x�� �g�_�k�m�s�_�c��

�k�i�h�k�h�[�g�h�k�l�b�����i�j�h�q�g�h�k�l�b�����]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y. �H�[�t�_�d�l�b�\�g�h���k�e�_�^�m�_�l���k�q�b�l�Z�l�v�����q�l�h��

�\�u�j�Z�`�_�g�b�_�� �^�h�e�`�g�h�� �j�Z�k�i�j�h�k�l�j�Z�g�y�l�v�k�y�� �g�Z�� �h�i�b�k�Z�g�b�_�� �^�_�n�h�j�f�Z�p�b�c�� �h�k�g�h�\�Z�g�b�y�� �\��

�i�j�_�^�_�e�Z�o�� �j�Z�a�\�b�l�b�y�� �a�h�g�� �i�j�_�^�_�e�v�g�h�]�h�� �j�Z�\�g�h�\�_�k�b�y�� �g�Z�� �]�e�m�[�b�g�m��z �§��b (�j�b�k�m�g�h�d 3.4). 

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �h�[�s�m�x�� �h�k�Z�^�d�m�� �n�m�g�^�Z�f�_�g�l�Z�� �k�� �m�q�_�l�h�f�� �g�_�e�b�g�_�c�g�h�k�l�b�� �i�j�_�^�e�Z�]�Z�_�l�k�y��

�h�i�j�_�^�_�e�y�l�v���b�a �\�u�j�Z�`�_�g�b�y��[41, 141] 

 S = SpK�g��+ SR, (3.13) 

�]�^�_��Sp �± �h�k�Z�^�d�Z�� �k�\�Z�b�� �i�j�b�� �^�Z�\�e�_�g�b�b��P = R �h�l�� �^�_�n�h�j�f�Z�p�b�c�� �k�e�h�y�� �]�j�m�g�l�Z���l�h�e�s�b�g�h�c��

0,8D�m (D�m �± �^�b�Z�f�_�l�j���m�r�b�j�_�g�b�y�� �i�h�^���m�r�b�j�_�g�b�_�f��(�j�b�k�m�g�h�d 3.4); 

SR �± �h�k�Z�^�d�Z�� �k�\�Z�b�� �h�l�� �^�_�n�h�j�f�Z�p�b�c�� �g�b�`�_�e�_�`�Z�s�b�o �k�e�h�_�\ �\�� �i�j�_�^�_�e�Z�o�� �Z�d�l�b�\�g�h�c��

�a�h�g�u�� �k�`�Z�l�b�y �\�� �e�b�g�_�c�g�h�c�� �i�h�k�l�Z�g�h�\�d�_�� �h�l�� �n�Z�d�l�b�q�_�k�d�h�]�h�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y��

P0. 
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�J�b�k�m�g�h�d 3.4 �± �K�o�_�f�Z���j�Z�k�q�_�l�Z �h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f 

 
�J�Z�k�k�f�h�l�j�_�g�g�u�_�� �\�u�r�_�� �j�_�r�_�g�b�y�� �i�h�� �h�i�j�_�^�_�e�_�g�b�x�� �h�k�Z�^�h�d�� �n�m�g�^�Z�f�_�g�l�h�\�� �g�Z��

�k�l�Z�^�b�y�o���j�Z�[�h�l�u���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y���h�l���g�Z�q�Z�e�v�g�h�]�h���a�Z�]�j�m�`�_�g�b�y���^�h���^�Z�\�e�_�g�b�y���i�h�^��

�i�h�^�h�r�\�h�c�� �n�m�g�^�Z�f�_�g�l�Z���� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h�� �i�j�_�^�_�e�v�g�h�f�m�� �k�h�i�j�h�l�b�\�e�_�g�b�x��Pu 

�h�k�g�h�\�Z�g�b�y���� �i�h�a�\�h�e�y�x�l�� �^�h�k�l�Z�l�h�q�g�h�� �h�[�t�_�d�l�b�\�g�h�� �h�p�_�g�b�\�Z�l�v�� �j�Z�[�h�l�m�� �]�j�m�g�l�h�\�h�]�h��

�h�k�g�h�\�Z�g�b�y�� �g�Z�� �j�Z�a�e�b�q�g�u�o�� �w�l�Z�i�Z�o�� �g�Z�]�j�m�`�_�g�b�y�� �n�m�g�^�Z�f�_�g�l�Z���� �I�h�k�e�_�^�g�_�_�� �h�k�h�[�_�g�g�h��

�d�Z�k�Z�_�l�k�y���n�m�g�^�Z�f�_�g�l�h�\�����l�_�o�g�h�e�h�]�b�y���m�k�l�j�h�c�k�l�\�Z���d�h�l�h�j�u�o���i�j�_�^�i�h�e�Z�]�Z�_�l���\�h�a�f�h�`�g�h�k�l�v��

�i�_�j�_�^�Z�q�b�� �g�Z�� �h�k�g�h�\�Z�g�b�_�� �^�h�k�l�Z�l�h�q�g�h�� �a�g�Z�q�b�l�_�e�v�g�u�o�� �^�Z�\�e�_�g�b�c�� �i�h�j�y�^�d�Z��

1 �����������·�� ������������ �d�I�Z�� �D�� �d�Z�l�_�]�h�j�b�b�� �l�Z�d�b�o�� �n�m�g�^�Z�f�_�g�l�h�\�� �h�l�g�h�k�y�l�� �k�\�Z�b�� �\���i�j�h�[�b�l�u�o��

�k�d�\�Z�`�b�g�Z�o���k�� �m�r�b�j�_�g�b�_�f�����I�h�\�_�j�h�q�g�u�_�� �j�Z�k�q�_�l�u�� �g�Z�� �i�j�b�f�_�j�_�� �i�h�d�Z�a�u�\�Z�x�l���� �q�l�h�� �\ 

�g�Z�b�[�h�e�v�r�_�c�� �k�l�_�i�_�g�b�� �^�e�y���h�i�j�_�^�_�e�_�g�b�y�� �h�k�Z�^�d�b �k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k��

�m�r�b�j�_�g�b�_�f �\���g�_�e�b�g�_�c�g�h�c���i�h�k�l�Z�g�h�\�d�_���k���^�h�k�l�Z�l�h�q�g�h�c���k�l�_�i�_�g�v�x���k�o�h�^�b�f�h�k�l�b���f�h�`�g�h��
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�j�_�d�h�f�_�g�^�h�\�Z�l�v���f�_�l�h�^�� �F�Z�e�u�r�_�\�Z�� �F���� �<���� �I�h�k�e�_�^�g�b�c �f�h�^�_�j�g�b�a�b�j�h�\�Z�g �k�� �m�q�_�l�h�f��

�i�j�h�p�_�k�k�h�\�� �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �i�h�^�� �\�h�a�^�_�c�k�l�\�b�_�f��

�k�i�_�p�b�n�b�q�_�k�d�b�o���h�k�h�[�_�g�g�h�k�l�_�c���l�_�o�g�h�e�h�]�b�b���m�k�l�j�h�c�k�l�\�Z���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k��

�m�r�b�j�_�g�b�_�f. 

�D�� �i�j�b�f�_�j�m���� �i�j�b�� �j�Z�k�q�_�l�_�� �h�k�Z�^�d�b���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f �i�h��

�n�h�j�f�m�e�_�� �������������� �l�j�_�[�m�_�l�k�y�� �h�i�j�_�^�_�e�b�l�v�� �i�j�_�^�_�e�v�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_��Pu �]�j�m�g�l�Z�� �i�h�^��

�i�h�^�h�r�\�h�c�� �m�r�b�j�_�g�b�y���� �>�e�y�� �n�h�j�f�m�e�u�� �������������i�j�b�g�b�f�Z�_�f�� �k�e�_�^�m�x�s�b�_�� �a�g�Z�q�_�g�b�y��

�i�Z�j�Z�f�_�l�j�h�\����N�� = 2,50; Nq = 5,20.; N�k � ������������������I = �����������d�G���f3; ��I�¶��� �������������d�G���f3; �kI = 

�����������d�I�Z�� d � �����������f�������� � ����������������q = 2�����������k � �������������L�h�]�^�Z 

Pu = 2,5 �Â 0,75 �Â 1,12 �Â 19,5 + 5,2 �Â 2,5 �Â 19,0 �Â 5,0 + �Â 13,1 �Â 1,3 �Â 22,5 =  

= ����������������������������������������� �����������������d�I�Z�� 

�<�u�r�_�� �\�� �i�j�b�f�_�j�_�� �^�Z�\�e�_�g�b�_��P = 1 ������������ �d�I�Z���� �j�Z�k�q�_�l�g�h�_�� �k�h�i�j�h�l�b�\�e�_�g�b�_��

R = 512,0 �d�I�Z�����J�Z�k�q�_�l�� �h�k�Z�^�d�b���i�j�b�� �m�k�e�h�\�b�b��R < P < Pu �\�_�^�_�f�� �k�� �m�q�_�l�h�f��

�g�_�e�b�g�_�c�g�h�k�l�b���� �D�h�w�n�n�b�p�b�_�g�l�� �g�_�e�b�g�_�c�g�h�k�l�b�� �g�Z�o�h�^�b�f�� �b�a�� �k�d�h�j�j�_�d�l�b�j�h�\�Z�g�g�h�c��

�n�h�j�f�m�e�u����3.2) [9]: 

 �-�Ð
L �s
E
�:�É�à�?�Ë�;�:�É�?�Ë�;

�:�É�?�� �å�Ò�á�, �;�:�É�à�?�É�;
�á (3.14) 

�]�^�_���1zg,0 = 5,6 �Â ����������� ���������������d�I�Z�� 

�L�h�]�^�Z�� 

�-�Ð
L �s
E
�:�s�x�w�z�á�u
F�w�s�t�á�r�;�:�s�t�y�r�á�r 
F �w�s�t�á�r�;
�:�s�t�y�r�á�r 
F�s�r�x�á�r�;�:�s�x�w�z�á�u
F�s�t�y�r�á�r�;


L �s�á�{�ä 

�J�Z�k�q�_�l�� �h�k�Z�^�d�b�� �\�_�^�_�f�� �i�h�� �k�o�_�f�_, �i�j�b�\�_�^�_�g�g�h�c�� �g�Z�� �j�b�k�m�g�d�_ 3.4. �I�j�b�� �w�l�h�f�� �\��

�i�j�_�^�_�e�Z�o���a�h�g�u���m�i�e�h�l�g�_�g�b�y�� �i�j�b�g�b�f�Z�_�l�k�y�� �f�h�^�m�e�v�� �^�_�n�h�j�f�Z�p�b�b��E�m�i�e = 25������ �F�I�Z��[1]. 

�H�[�s�m�x�� �h�k�Z�^�d�m�� �h�i�j�_�^�_�e�y�_�f�� �i�h�� �n�h�j�f�m�e�_�� ��3.�������� �\�� �d�h�l�h�j�h�c�� �h�k�Z�^�d�Z�� �\�� �i�j�_�^�_�e�Z�o��

�j�Z�a�\�b�l�b�y�� �i�e�Z�k�l�b�q�_�k�d�b�o�� �a�h�g��SR �h�l�� �^�Z�\�e�_�g�b�y��P = R �h�i�j�_�^�_�e�y�_�l�k�y�� �^�e�y�� �k�`�b�f�Z�_�f�h�]�h��

�k�e�h�y���]�j�m�g�l�Z���l�h�e�s�b�g�h�c��h�i = 0,8D�m �i�h���n�h�j�f�m�e�_���i�h�k�e�h�c�g�h�]�h���k�m�f�f�b�j�h�\�Z�g�b�y: 

 �5�Ë 
L �Ú�Ã�� �Ô�Û�Ô

�¾�Ö�Ô
. (3.15) 

�>�_�n�h�j�f�Z�p�b�y�� �k�e�h�_�\�� �m�i�e�h�l�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �h�l�� �^�Z�\�e�_�g�b�y��P = R �\�� �i�j�_�^�_�e�Z�o��

�i�e�Z�k�l�b�q�_�k�d�h�c�� �a�h�g�u�� �l�h�e�s�b�g�h�c��h�i �k�h�k�l�Z�\�b�e�Z��SR � �� �������� �k�f���� �K�� �m�q�_�l�h�f�� �d�h�w�n�n�b�p�b�_�g�l�Z��

K�g = �������� �h�[�s�Z�y�� �^�_�n�h�j�f�Z�p�b�y�� �m�d�Z�a�Z�g�g�u�o�� �k�e�h�_�\��SRK�g � �� �������� �k�f�� �>�_�n�h�j�f�Z�p�b�y�� �k�e�h�_�\��
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�h�[�s�_�c���l�h�e�s�b�g�h�c��h�m�i�e �b��h0 �\���l�j�Z�^�b�p�b�h�g�g�h�c���e�b�g�_�c�g�h�c���i�h�k�l�Z�g�h�\�d�_���a�Z�^�Z�q�b���k�h�k�l�Z�\�b�e�Z��

Sa = 2,6 �k�f���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �h�[�s�Z�y�� �h�k�Z�^�d�Z���k�\�Z�b���± �i�h�j�y�^�d�Z S = 9,8 �k�f���� �J�Z�k�q�_�l�g�Z�y��

�h�k�Z�^�d�Z���k�\�Z�b���[�_�a���m�q�_�l�Z���i�e�Z�k�l�b�q�_�k�d�b�o���a�h�g���k�h�k�l�Z�\�e�y�_�l�����������k�f�����l���_�����f�_�g�_�_���^�h�k�l�h�\�_�j�g�Z���b��

�\ �����������j�Z�a�Z���f�_�g�v�r�_�����q�_�f���k���m�q�_�l�h�f���g�_�e�b�g�_�c�g�h�k�l�b�� 

3.1.3. �J�Z�k�q�_�l���h�k�Z�^�d�b���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���k�\�Z�c���\���k�h�k�l�Z�\�_���e�_�g�l�h�q�g�h�]�h��

�n�m�g�^�Z�f�_�g�l�Z 

�K�j�_�^�b�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �[�u�l�m�_�l�� �f�g�_�g�b�_���� �q�l�h�� �g�_�� �k�l�h�e�v�d�h�� �h�i�Z�k�g�h�� �i�j�_�\�u�r�_�g�b�_��

�^�h�i�m�k�l�b�f�u�o �h�k�Z�^�h�d�� �n�m�g�^�Z�f�_�g�l�h�\���� �k�d�h�e�v�d�h�� �\�_�k�v�f�Z�� �\�Z�`�g�h�� �g�_�^�h�i�m�s�_�g�b�_��

�k�m�s�_�k�l�\�_�g�g�h�c�� �j�Z�a�g�h�k�l�b�� �h�k�Z�^�h�d�� �\�� �i�_�j�b�h�^�� �w�d�k�i�e�m�Z�l�Z�p�b�b�� �h�[�t�_�d�l�Z���� �G�_�j�Z�\�g�h�f�_�j�g�u�_��

�^�_�n�h�j�f�Z�p�b�b�� �h�k�g�h�\�Z�g�b�c�� �b�� �y�\�e�y�x�l�k�y�� �\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\�� �h�i�j�_�^�_�e�y�x�s�b�f�b��

�i�j�b�q�b�g�Z�f�b�� �i�j�h�y�\�e�_�g�b�y�� �Z�\�Z�j�b�c�g�u�o�� �k�h�k�l�h�y�g�b�c�� �a�^�Z�g�b�c�� �b�� �k�h�h�j�m�`�_�g�b�c���� �I�h�w�l�h�f�m��

�l�h�q�g�h�k�l�v�� �i�j�h�]�g�h�a�Z�� �h�k�Z�^�h�d�� �n�m�g�^�Z�f�_�g�l�Z�� �g�Z�� �k�l�Z�^�b�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�y���± �h�^�b�g�� �b�a��

�a�Z�e�h�]�h�\ �g�Z�^�_�`�g�h�c���j�Z�[�h�l�u���k�l�j�h�b�l�_�e�v�g�u�o���d�h�g�k�l�j�m�d�p�b�c���a�^�Z�g�b�c���\���p�_�e�h�f�� 

�<�� �g�Z�k�l�h�y�s�_�c���j�Z�[�h�l�_ �Z�\�l�h�j�� �b�a�e�Z�]�Z�_�l�� �j�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�a�Z�b�f�h�\�e�b�y�g�b�y��

�k�\�Z�c�� �k�� �m�r�b�j�_�g�b�_�f���j�Z�a�e�b�q�g�h�c�� �^�e�b�g�u���g�Z�� �h�k�Z�^�d�m���� �K�� �p�_�e�v�x�� �m�f�_�g�v�r�_�g�b�y�� �m�d�Z�a�Z�g�g�h�]�h��

�\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�\�Z�b�� �i�j�b�g�b�f�Z�e�b�k�v�� �j�Z�a�e�b�q�g�h�c�� �^�e�b�g�u, �b�� �\�Z�j�v�b�j�h�\�Z�e�h�k�v�� �j�Z�k�k�l�h�y�g�b�_��

�f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�c���� �O�Z�j�Z�d�l�_�j�g�h�c�� �h�k�h�[�_�g�g�h�k�l�v�x�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o�� �k�\�Z�c�� �y�\�e�y�_�l�k�y��

�k�m�s�_�k�l�\�_�g�g�h�_���^�Z�\�e�_�g�b�_���g�Z���]�j�m�g�l���i�h�^���i�h�^�h�r�\�h�c���m�r�b�j�_�g�b�y�� 

�J�Z�k�q�_�l�� �\�u�i�h�e�g�_�g�� �i�j�b�f�_�g�b�l�_�e�v�g�h�� �d�� �n�j�Z�]�f�_�g�l�m�� �b�a�� �l�j�_�o�� �k�\�Z�c�� �e�_�g�l�h�q�g�h�]�h��

�k�\�Z�c�g�h�]�h�� �n�m�g�^�Z�f�_�g�l�Z�� ���j�b�k�m�g�h�d 3.5������ �<�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�c�� �k�o�_�f�_�� �k�\�Z�b���i�j�b�g�b�f�Z�e�b�k�v��

�j�Z�a�e�b�q�g�h�c�� �^�e�b�g�u�� �k�� �j�Z�k�i�h�e�h�`�_�g�b�_�f�� �i�h�^�h�r�\�u�� �m�r�b�j�_�g�b�y�� �\�� �j�Z�a�g�u�o�� �m�j�h�\�g�y�o�� �k��

�i�_�j�_�i�Z�^�h�f���ûh���� �>�e�y�� �n�m�g�^�Z�f�_�g�l�Z�� �k�� �m�r�b�j�_�g�b�_�f��F1 �^�e�b�g�Z�� �i�j�b�g�y�l�Z�� �i�h�k�l�h�y�g�g�h�c��l1 = 

7,0 �f���� �^�e�y���n�m�g�^�Z�f�_�g�l�h�\��F2 �b��F3 �^�e�b�g�Z��l2 �f�_�g�y�e�Z�k�v���� �I�h�k�e�_�^�g�_�_�� �h�[�m�k�e�h�\�e�b�\�Z�e�h��

�a�g�Z�q�_�g�b�y���ûh�����>�e�y���\�k�_�o���k�\�Z�c���^�b�Z�f�_�l�j�u �k�l�\�h�e�Z��d = 0,53 �f���b���m�r�b�j�_�g�b�y��Dy = 1,0 �f�� 
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�J�b�k�m�g�h�d 3.5 �± �K�o�_�f�Z���j�Z�k�q�_�l�Z���h�k�Z�^�d�b���e�_�g�l�h�q�g�h�]�h���k�\�Z�c�g�h�]�h���n�m�g�^�Z�f�_�g�l�Z 

 

�J�Z�k�q�_�l�� �h�k�Z�^�h�d�� �n�m�g�^�Z�f�_�g�l�h�\�� �\�u�i�h�e�g�y�e�k�y�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �j�Z�k�q�_�l�g�h�c�� �k�o�_�f�u��

�]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �\�� �\�b�^�_�� �e�b�g�_�c�g�h-�^�_�n�h�j�f�b�j�m�_�f�h�]�h�� �i�h�e�m�i�j�h�k�l�j�Z�g�k�l�\�Z����

�>�_�n�h�j�f�Z�p�b�b�� �h�k�g�h�\�Z�g�b�y�� �h�i�j�_�^�_�e�y�e�b�k�v�� �f�_�l�h�^�h�f�� �i�h�k�e�h�c�g�h�]�h�� �k�m�f�f�b�j�h�\�Z�g�b�y���� �>�e�y��

�j�Z�k�q�_�l�Z�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �i�j�h�]�j�Z�f�f�g�u�c�� �d�h�f�i�e�_�d�k�� �©�H�k�Z�^�d�Z�ª���� �i�h�a�\�h�e�y�x�s�b�c��
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�m�q�b�l�u�\�Z�l�v�� �\�a�Z�b�f�h�\�e�b�y�g�b�_�� �n�m�g�^�Z�f�_�g�l�h�\���� �H�k�g�h�\�Z�g�b�_�f�� �k�\�Z�c�� �k�e�m�`�b�l�� �h�^�g�h�j�h�^�g�u�c��

�k�m�]�e�b�g�h�d�� �k�� �i�h�d�Z�a�Z�l�_�e�_�f�� �l�_�d�m�q�_�k�l�b��IL = 0,4, �m�^�_�e�v�g�u�f�� �\�_�k�h�f���� = 18,4 �d�G���f�ñ����

�d�h�w�n�n�b�p�b�_�g�l�h�f �i�h�j�b�k�l�h�k�l�b��e = 0,78���� �f�h�^�m�e�_�f�� �^�_�n�h�j�f�Z�p�b�b��E = 12,0 �F�I�Z����

�=�j�m�g�l�h�\�u�_�� �\�h�^�u�� �h�l�k�m�l�k�l�\�m�x�l���� �I�j�b�� �j�Z�k�q�_�l�_�� �h�k�Z�^�d�b�� �m�q�b�l�u�\�Z�e�h�k�v�� �g�Z�e�b�q�b�_�� �i�h�^��

�m�r�b�j�_�g�b�_�f�� �m�i�e�h�l�g�_�g�g�h�c�� �a�h�g�u�� �]�j�m�g�l�Z�� �k�� �l�h�e�s�b�g�h�c�� �k�e�h�y��h�m�i�e = 1,2D�m���� �]�^�_��D�m �± 

�^�b�Z�f�_�l�j���m�r�b�j�_�g�b�y, �j�Z�\�g�u�c�� ������ �f���� �<�� �i�j�_�^�_�e�Z�o�� �a�h�g�u �m�i�e�h�l�g�_�g�b�y �f�h�^�m�e�v��

�^�_�n�h�j�f�Z�p�b�b���]�j�m�g�l�Z���i�j�b�g�y�l��E�m�i�e = 25�������F�I�Z�� �J�Z�k�q�_�l���\�u�i�h�e�g�y�_�l�k�y���i�j�b �g�Z�]�j�m�a�d�_ �g�Z��

�d�Z�`�^�m�x���k�\�Z�x���i�h�j�y�^�d�Z���� 20���������d�G�����I�j�b���w�l�h�f���^�Z�\�e�_�g�b�_���i�h�^���i�h�^�h�r�\�h�c���m�r�b�j�_�g�b�y��P = 

1 500,0 �d�I�Z�� 

�>�e�y�� �k�o�_�f�u�� �b�a�� �l�j�_�o�� �k�\�Z�c�� �h�^�b�g�Z�d�h�\�h�c�� �^�e�b�g�u�� �\�� �^�Z�g�g�u�o�� �]�j�m�g�l�h�\�u�o�� �m�k�e�h�\�b�y�o��

�h�k�Z�^�d�b�� �d�Z�`�^�h�c�� �k�\�Z�b�� �[�_�a�� �m�q�_�l�Z�� �\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�h�k�l�Z�\�e�y�x�l�� ���������� �f�f�� ���j�b�k�m�g�h�d 3.6). 

�K �m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���i�j�b���j�Z�k�k�l�h�y�g�b�b���f�_�`�^�m���h�k�y�f�b���k�\�Z�c��a = 3d �h�k�Z�^�d�Z���k�\�Z�c��F1 

�j�Z�\�g�Z������������ �f�f�����k�e�_�^�h�\�Z�l�_�e�v�g�h�����d�h�w�n�n�b�p�b�_�g�l���\�a�Z�b�f�h�\�e�b�y�g�b�y���k�h�k�l�Z�\�e�y�_�l��k�\ = 1,28. 

�>�e�y�� �k�\�Z�c��F2 �b��F3 �h�k�Z�^�d�b���k�h�k�l�Z�\�e�y�x�l�� ���������� �f�f , �b�� �d�h�w�n�n�b�p�b�_�g�l�� �\�a�Z�b�f�h�\�e�b�y�g�b�y��

�m�f�_�g�v�r�Z�_�l�k�y �i�j�Z�d�l�b�q�_�k�d�b���g�Z������ % �± �^�h��k�\ = 1,18. 

 

�J�b�k�m�g�h�d 3.6 �± �A�Z�\�b�k�b�f�h�k�l�b���\�a�Z�b�f�h�\�e�b�y�g�b�y���n�m�g�^�Z�f�_�g�l�h�\��F1 �b��F2 �g�Z���h�k�Z�^�d�m���h�l��

�j�Z�k�k�l�h�y�g�b�y���f�_�`�^�m���h�k�y�f�b���k�\�Z�c��a 
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�I�h�� �f�_�j�_�� �m�\�_�e�b�q�_�g�b�y�� �j�Z�k�k�l�h�y�g�b�y��a �k�m�s�_�k�l�\�_�g�g�h�� �k�g�b�`�Z�_�l�k�y�� �\�a�Z�b�f�h�\�e�b�y�g�b�_�� �g�Z 

�h�k�Z�^�d�b�� �k�\�Z�c���� �I�j�b�� �j�Z�k�k�l�h�y�g�b�b���f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�c��a = 6d �h�l�e�b�q�b�_�� �h�k�Z�^�d�b�� �k�j�_�^�g�_�c��

�k�\�Z�b��F1 �b�� �d�j�Z�c�g�b�o��F2 �b��F3 �g�_�� �i�j�_�\�u�r�Z�_�l�� ������ ���� �h�l�� �h�[�s�_�c�� �h�k�Z�^�d�b�� �k�\�Z�c���� �B�a���^�Z�g�g�u�o��

�j�b�k�m�g�d�Z 3.7 �\�b�^�g�h�����q�l�h���i�j�b���m�d�Z�a�Z�g�g�h�f���j�Z�k�k�l�h�y�g�b�b���d�h�w�n�n�b�p�b�_�g�l���\�e�b�y�g�b�y���^�e�y���k�\�Z�b��

F1 �k�h�k�l�Z�\�e�y�_�l���������������Z���^�e�y���k�\�Z�c��F2 �b��F3 �± �i�h�j�y�^�d�Z 1,05. 

 

�J�b�k�m�g�h�d 3.7 �± �A�Z�\�b�k�b�f�h�k�l�b���d�h�w�n�n�b�p�b�_�g�l�Z���\�e�b�y�g�b�y��k�\ �n�m�g�^�Z�f�_�g�l�h�\��F1 �b��F2 �h�l��

�j�Z�k�k�l�h�y�g�b�y���f�_�`�^�m���h�k�y�f�b���k�\�Z�c��a 

 

�<�� �i�j�Z�d�l�b�d�_�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �k�\�Z�c�g�u�o�� �n�m�g�^�Z�f�_�g�l�h�\���j�_�d�h�f�_�g�^�m�_�l�k�y �i�j�b�g�b�f�Z�l�v��

�j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�c�� �\�� �^�b�Z�i�Z�a�h�g�_��a� �����·����d. �G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �b�a-�a�Z��

�k�l�j�_�f�e�_�g�b�y�� �j�Z�k�i�h�e�h�`�b�l�v�� �k�\�Z�b�� �\�� �h�^�b�g�� �j�y�^�� �j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m�� �h�k�y�f�b�� �i�h�k�e�_�^�g�b�o��

�i�j�b�g�b�f�Z�x�l�k�y�� �f�b�g�b�f�Z�e�v�g�h�� �^�h�i�m�k�l�b�f�u�f�b amin = 3d���� �L�h�]�^�Z�� �d�h�w�n�n�b�p�b�_�g�l��

�\�a�Z�b�f�h�\�e�b�y�g�b�y�� �g�Z���h�k�Z�^�d�m�� �\�_�k�v�f�Z�� �a�g�Z�q�b�l�_�e�_�g���� �:�\�l�h�j�h�f���b�a�m�q�_�g�h�� �\�a�Z�b�f�h�\�e�b�y�g�b�_��

�k�\�Z�c�� �k�� �m�r�b�j�_�g�b�_�f�� �i�j�b�� �j�Z�a�g�h�m�j�h�\�g�_�\�h�f�� �j�Z�k�i�h�e�h�`�_�g�b�b�� �m�r�b�j�_�g�b�c���� �g�Z�q�b�g�Z�y�� �k��

�i�_�j�_�i�Z�^�Z���ûh � �� �������� �f�� �b�� �j�Z�k�k�l�h�y�g�b�y a = 3d���� �I�j�b�� �m�d�Z�a�Z�g�g�h�f�� �j�Z�k�k�l�h�y�g�b�b�� �i�h�� �f�_�j�_��

�m�\�_�e�b�q�_�g�b�y���ûh �k�g�b�`�Z�_�l�k�y���h�k�Z�^�d�Z���k�\�Z�b��F1 �b���m�\�_�e�b�q�b�\�Z�x�l�k�y���h�k�Z�^�d�b���k�\�Z�c��F2 �b��F3�����<��

�g�Z�b�[�h�e�v�r�_�c���k�l�_�i�_�g�b���m�d�Z�a�Z�g�g�u�_���h�k�Z�^�d�b���k�[�e�b�`�Z�x�l�k�y���i�j�b���ûh � �����������f�����j�b�k�m�g�h�d 3.8). 

�D���i�j�b�f�_�j�m�����h�k�Z�^�d�b �k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���k�\�Z�b��F1 �k�h�k�l�Z�\�e�y�x�l �������������f�f�����k�\�Z�c��F2 
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�b��F3 �± �i�h�j�y�^�d�Z�������������� �f�f���� �l���_���� �h�l�e�b�q�Z�x�l�k�y�� �\���i�j�_�^�_�e�Z�o�������� ������ �I�j�b�g�y�l�h�� �k�q�b�l�Z�l�v�����q�l�h��

�^�e�y�� �h�p�_�g�d�b�� �g�Z�^�_�`�g�h�k�l�b�� �j�Z�[�h�l�u�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �m�d�Z�a�Z�g�g�h�_�� �j�Z�a�e�b�q�b�_�� �g�_��

�b�f�_�_�l���a�g�Z�q�_�g�b�y�� 

 

�J�b�k�m�g�h�d 3.8 �± �A�Z�\�b�k�b�f�h�k�l�v���\�a�Z�b�f�h�\�e�b�y�g�b�y���g�Z���h�k�Z�^�d�m���j�Z�k�k�l�h�y�g�b�y��a �i�j�b���4h� ���������f 

 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�\�Z�c�� �k�� �m�r�b�j�_�g�b�_�f�� �i�h�a�\�h�e�y�x�l��

�f�b�g�b�f�b�a�b�j�h�\�Z�l�v�� �j�Z�a�g�b�p�m�� �h�k�Z�^�h�d�� �k�\�Z�c�� �k�� �h�i�l�b�f�Z�e�v�g�u�f�� �j�Z�k�i�h�e�h�`�_�g�b�y�f�� �k�\�Z�c�� �\��

�i�e�Z�g�_�� �>�Z�g�g�u�c�� �i�h�^�o�h�^�� �k�i�h�k�h�[�k�l�\�h�\�Z�e�� �j�_�r�_�g�b�x�� �a�Z�^�Z�q�b�� �i�h�� �m�k�l�j�h�c�k�l�\�m��

�n�m�g�^�Z�f�_�g�l�h�\�� �h�k�Z�^�h�q�g�h�]�h�� �r�\�Z�� �\�� �i�j�Z�d�l�b�d�_�� �j�_�Z�e�v�g�h�]�h �i�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �h�[�t�_�d�l�Z��

�©�F�g�h�]�h�d�\�Z�j�l�b�j�g�u�c�� �`�b�e�h�c�� �^�h�f�� �i�_�j�_�f�_�g�g�h�c�� �w�l�Z�`�g�h�k�l�b�� �\�� �d�\�Z�j�l�Z�e�_�� ������

�P�_�g�l�j�Z�e�v�g�h�]�h���j�Z�c�h�g�Z���]�����L�h�e�v�y�l�l�b�ª [31].  

�O�Z�j�Z�d�l�_�j�g�h�c�� �h�k�h�[�_�g�g�h�k�l�v�x���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_�� �k�� �m�r�b�j�_�g�b�_�f �y�\�e�y�_�l�k�y��

�l�h���� �q�l�h�� �a�g�Z�q�b�l�_�e�v�g�Z�y�� �^�h�e�y�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �i�j�b�o�h�^�b�l�k�y�� �g�Z�� �m�r�b�j�_�g�b�_����

�>�Z�\�e�_�g�b�_�� �g�Z�� �m�i�e�h�l�g�_�g�g�h�_�� �]�j�m�g�l�h�\�h�_�� �h�k�g�h�\�Z�g�b�_�� �i�h�^�� �m�r�b�j�_�g�b�_�f�� �k�h�k�l�Z�\�e�y�_�l��

�i�h�j�y�^�d�Z�� �� 000,0�·3 ������������ �d�I�Z���� �b�� �j�Z�k�q�_�l�g�u�_�� �h�k�Z�^�d�b�� �k�� �m�q�_�l�h�f�� �i�j�_�^�e�h�`�_�g�g�h�c���\�u�r�_��

�f�_�l�h�^�b�d�b�� �h�i�j�_�^�_�e�_�g�b�y�� �\�_�k�v�f�Z�� �\�_�e�b�d�b�����I�h�w�l�h�f�m�� �Z�d�l�m�Z�e�v�g�h�c�� �y�\�e�y�_�l�k�y�� �a�Z�^�Z�q�Z��

�f�b�g�b�f�b�a�b�j�h�\�Z�l�v�� �\�a�Z�b�f�h�\�e�b�y�g�b�y���k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f �i�j�b��
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�j�Z�k�q�_�l�_�� �h�k�Z�^�h�d�����I�j�b�� �w�l�h�f�� �_�k�e�b�� �j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m�� �h�k�y�f�b�� �l�j�Z�^�b�p�b�h�g�g�u�o�� �k�\�Z�c��

�k�_�q�_�g�b�_�f�� �����î������ �k�f�� �\�� �i�j�h�_�d�l�Z�o�� �i�j�b�g�b�f�Z�x�l�k�y�� �j�Z�\�g�u�f�b�� �������·��,2 �f���� �l�h�� �\�� �k�e�m�q�Z�_��

�i�j�b�f�_�g�_�g�b�y���k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f �m�d�Z�a�Z�g�g�h�_���j�Z�k�k�l�h�y�g�b�_��

�k�h�k�l�Z�\�e�y�_�l�� �������·������ �f���� �I�h�k�e�_�^�g�_�_�� �i�h�a�\�h�e�y�_�l�� �\�u�i�h�e�g�y�l�v�� �j�Z�k�q�_�l�� �h�k�Z�^�d�b�� �n�m�g�^�Z�f�_�g�l�Z��

�d�Z�d���^�e�y���h�^�b�g�h�q�g�u�o���k�\�Z�c���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���h�l���k�h�k�_�^�g�b�o���k�\�Z�c���� 

�<���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\�����_�k�e�b���j�Z�k�k�l�h�y�g�b�_���f�_�`�^�m���h�k�y�f�b���m�d�Z�a�Z�g�g�u�o���k�\�Z�c���f�_�g�v�r�_��

2,0 �f�� �i�j�b�� �^�b�Z�f�_�l�j�_�� �k�l�\�h�e�Z��d = 0,53 �f�� �b�� �^�b�Z�f�_�l�j�_�� �m�r�b�j�_�g�b�y��Dy = 1,0 �f����

�\�a�Z�b�f�h�\�e�b�y�g�b�_�� �g�Z�� �^�_�n�h�j�f�Z�p�b�b�� �h�k�g�h�\�Z�g�b�y���� �d�� �i�j�b�f�_�j�m�� �k�j�_�^�g�_�c�� �k�\�Z�b�� �\�� �d�m�k�l�_�� �b�a��

�^�_�\�y�l�b �k�\�Z�c�� �m�\�_�e�b�q�b�\�Z�_�l�� �h�k�Z�^�d�m�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�c�� �k�\�Z�b�� �[�h�e�_�_�� �q�_�f�� �\�� �^�\�Z �j�Z�a�Z. 

�I�h�k�e�_�^�g�_�_���\�_�^�_�l���d���i�j�_�\�u�r�_�g�b�x���h�k�Z�^�h�d�����^�h�i�m�k�l�b�f�u�o���g�h�j�f�Z�f�b. 

�H�i�u�l�� �i�h�d�Z�a�u�\�Z�_�l���� �q�l�h�� �i�j�b �j�Z�k�k�l�h�y�g�b�y�o �f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�c �f�_�g�_�_�� ��d �j�Z�[�h�l�Z��

�]�j�m�i�i�u �k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f �h�l�e�b�q�Z�_�l�k�y�� �h�l�� �j�Z�[�h�l�u��

�h�^�b�g�h�q�g�h�c�� �k�\�Z�b���� �H�k�Z�^�d�Z�� �]�j�m�i�i�u�� �k�\�Z�c�� �i�j�b�� �h�^�b�g�Z�d�h�\�h�c�� �g�Z�]�j�m�a�d�_�� �g�Z�� �k�\�Z�x�� �\�k�_�]�^�Z��

�[�h�e�v�r�_�� �h�k�Z�^�d�b�� �h�^�b�g�h�q�g�h�c�� �k�\�Z�b�����M�d�Z�a�Z�g�g�h�_ �h�[�t�y�k�g�y�_�l�k�y���k�m�s�_�k�l�\�_�g�g�u�f��

�m�\�_�e�b�q�_�g�b�_�f���^�Z�\�e�_�g�b�y�� �g�Z�� �]�j�m�g�l �i�h�^�� �i�h�^�h�r�\�h�c�� �m�r�b�j�_�g�b�y �k�\�Z�c�� �\�k�e�_�^�k�l�\�b�_��

�k�m�f�f�b�j�h�\�Z�g�b�y�� �g�Z�i�j�y�`�_�g�b�c���� �k�h�a�^�Z�\�Z�_�f�u�o�� �h�l�^�_�e�v�g�u�f�b�� �k�\�Z�y�f�b �a�Z�� �k�q�_�l��

�\�a�Z�b�f�h�\�e�b�y�g�b�y [40]. 

�>�e�y���j�Z�a�j�Z�[�h�l�d�b���j�_�d�h�f�_�g�^�Z�p�b�c���i�h���i�j�h�_�d�l�b�j�h�\�Z�g�b�x �k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o��

�k�� �m�r�b�j�_�g�b�_�f �\�Z�`�g�u�f�� �\�h�i�j�h�k�h�f�� �y�\�e�y�_�l�k�y���b�k�k�e�_�^�h�\�Z�g�b�_ �h�k�Z�^�h�d�� �k�\�Z�c�� �\�� �j�_�a�m�e�v�l�Z�l�_��

�\�a�Z�b�f�h�\�e�b�y�g�b�y�����<�� �i�j�h�p�_�k�k�_�� �b�k�k�e�_�^�h�\�Z�g�b�y �k�j�Z�\�g�b�\�Z�e�b�k�v �j�_�a�m�e�v�l�Z�l�u �j�Z�k�q�_�l�Z��

�h�k�Z�^�d�b�� �k�\�Z�b�� �k�� �m�q�_�l�h�f�� �\�a�Z�b�f�h�\�e�b�y�g�b�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �b�a�f�_�g�_�g�b�c�� �r�Z�]�Z�� �k�\�Z�c���Z �b��

�]�e�m�[�b�g�u���a�Z�e�h�`�_�g�b�y���b�k�k�e�_�^�m�_�f�h�c �k�\�Z�b�����>�e�y���h�p�_�g�d�b���\�a�Z�b�f�h�\�e�b�y�g�b�y���g�Z���^�_�n�h�j�f�Z�p�b�b 

�h�k�g�h�\�Z�g�b�y �b�a�m�q�_�g�u�� �e�_�g�l�h�q�g�u�_�� �k�\�Z�c�g�u�_�� �n�m�g�^�Z�f�_�g�l�u �k�� �j�Z�a�g�u�f�b�� �]�e�m�[�b�g�Z�f�b��

�j�Z�k�i�h�e�h�`�_�g�b�y �m�r�b�j�_�g�b�y �k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f [25, 39]. 

3.1.4. �<�a�Z�b�f�h�\�e�b�y�g�b�_���g�Z���h�k�Z�^�d�m���j�Z�k�i�h�e�h�`�_�g�b�y���k�\�Z�c �\���d�m�k�l�_ 

�<�� �i�j�h�p�_�k�k�_�� �d�h�g�k�l�j�m�b�j�h�\�Z�g�b�y�� �k�\�Z�c�g�u�o�� �n�m�g�^�Z�f�_�g�l�h�\�� �h�^�g�b�f�� �b�a�� �m�k�e�h�\�b�c��

�y�\�e�y�_�l�k�y �l�h���� �q�l�h�� �j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�c�� �^�h�e�`�g�h�� �[�u�l�v�� �g�_�� �f�_�g�_�_�� �l�j�_�o��

�^�b�Z�f�_�l�j�h�\�� �k�l�\�h�e�Z�� �k�\�Z�b���� �>�e�y�� �k�\�Z�c�� �k�� �m�r�b�j�_�g�b�_�f�� �h�]�j�Z�g�b�q�b�\�Z�_�l�k�y�� �f�b�g�b�f�Z�e�v�g�h�_��

�j�Z�k�k�l�h�y�g�b�_�� �\�� �k�\�_�l�m�� �f�_�`�^�m�� �i�h�k�e�_�^�g�b�f�b�� �\�_�e�b�q�b�g�h�c�� ������ �f�� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �^�b�Z�f�_�l�j�Z��
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�m�r�b�j�_�g�b�y���� �?�k�e�b�� �m�q�_�k�l�v���� �q�l�h�� �^�e�y���k�\�Z�b�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_ �o�Z�j�Z�d�l�_�j�g�u��

�a�g�Z�q�b�l�_�e�v�g�u�_�� �^�h�i�m�k�d�Z�_�f�u�_�� �^�Z�\�e�_�g�b�y�� �i�h�^�� �m�r�b�j�_�g�b�_�f�� ���i�h�j�y�^�d�Z�� �� 000,0�·3 000,0 

�d�I�Z������ �l�h�� �m�d�Z�a�Z�g�g�h�_�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l�� �\�_�k�v�f�Z�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �\�a�Z�b�f�h�\�e�b�y�g�b�_�� �k�\�Z�c�� �g�Z��

�h�k�Z�^�d�m�����I�h�k�e�_�^�g�_�_���k�e�_�^�m�_�l���m�q�b�l�u�\�Z�l�v���i�j�b���i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� 

�H�i�j�_�^�_�e�_�g�b�_�� �h�k�Z�^�h�d�� �\�u�i�h�e�g�y�_�l�k�y �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �j�Z�k�q�_�l�g�h�c�� �k�o�_�f�u��

�]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �\�� �\�b�^�_�� �e�b�g�_�c�g�h-�^�_�n�h�j�f�b�j�h�\�Z�g�g�h�]�h�� �i�h�e�m�i�j�h�k�l�j�Z�g�k�l�\�Z��

�f�_�l�h�^�h�f�� �i�h�k�e�h�c�g�h�]�h�� �k�m�f�f�b�j�h�\�Z�g�b�y�� �^�_�n�h�j�f�Z�p�b�c�� �]�j�m�g�l�Z�� �\�� �i�j�_�^�_�e�Z�o�� �k�`�b�f�Z�_�f�h�c��

�l�h�e�s�b�� �h�k�g�h�\�Z�g�b�y [9, 18]. �K�� �i�h�f�h�s�v�x�� �i�j�h�]�j�Z�f�f�u�� �©�H�k�Z�^�d�Z�ª�� �i�j�h�b�a�\�_�^�_�g�� �j�Z�k�q�_�l��

�^�_�n�h�j�f�Z�p�b�c���k�j�_�^�g�_�c���k�\�Z�b�� �\�� �k�h�k�l�Z�\�_���j�y�^�Z�� �k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k��

�m�r�b�j�_�g�b�_�f�����H�k�g�h�\�Z�g�b�_�f���b�k�i�u�l�m�_�f�h�c���k�\�Z�b���k�e�m�`�b�l���k�m�]�e�b�g�h�d���f�h�s�g�h�k�l�v�x������,0 �f���k�h��

�k�e�_�^�m�x�s�b�f�b�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b�����m�^�_�e�v�g�u�c �\�_�k�� �]�j�m�g�l�Z���J = 18,4 �d�G���f�ñ���� �f�h�^�m�e�v��

�^�_�n�h�j�f�Z�p�b�b��E = 12,0 �F�I�Z���� �m�^�_�e�v�g�u�c�� �\�_�k�� �f�b�g�_�j�Z�e�v�g�u�o�� �q�Z�k�l�b�p���Jd = 27,0 �d�G���f�ñ����

�d�h�w�n�n�b�p�b�_�g�l�� �i�h�j�b�k�l�h�k�l�b��e = 0,78���� �i�h�d�Z�a�Z�l�_�e�v�� �l�_�d�m�q�_�k�l�b��IL = 0,4 [37]. �=�j�Z�g�b�q�g�u�_��

�m�k�e�h�\�b�y���� �g�Z�]�j�m�a�d�Z���g�Z���k�\�Z�x��NII  = 1 500,0 �d�G���� �^�e�b�g�Z���k�\�Z�b��6,0 �f���� �]�e�m�[�b�g�Z���a�Z�e�h�`�_�g�b�y��

7,0 �f�����^�b�Z�f�_�l�j�u���k�l�\�h�e�Z���k�\�Z�b d � �����������f���b���m�r�b�j�_�g�b�y��D�m = 1�������f (�j�b�k�m�g�h�d 3.9). 

�J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�y�� �]�j�m�i�i�u�� �k�\�Z�c�� �i�h�d�Z�a�u�\�Z�x�l���� �q�l�h�� �j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m��

�k�\�Z�y�f�b �k�m�s�_�k�l�\�_�g�g�h�� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z�� �\�_�e�b�q�b�g�_�� �h�k�Z�^�d�b�� �I�j�b�� �h�q�_�g�v�� �f�Z�e�h�f��

�j�Z�k�k�l�h�y�g�b�b�� �f�_�`�^�m�� �k�h�k�_�^�g�b�f�b�� �k�\�Z�y�f�b�� �]�j�m�g�l�� �f�_�`�^�m�� �g�b�f�b�� �g�Z�k�l�h�e�v�d�h�� �k�b�e�v�g�h��

�m�i�e�h�l�g�y�_�l�k�y�����q�l�h���\�u�^�_�e�y�_�l�k�y���b�a���h�d�j�m�`�Z�x�s�_�]�h���f�Z�k�k�b�\�Z���]�j�m�g�l�Z���b���i�_�j�_�f�_�s�Z�_�l�k�y���i�j�b��

�g�Z�]�j�m�`�_�g�b�b�� �k�\�Z�c�� �\�f�_�k�l�_�� �k�� �g�b�f�b�� �d�Z�d�� �h�^�g�h�� �p�_�e�h�_ [133]���� �<�� �j�_�a�m�e�v�l�Z�l�_�� �m�f�_�g�v�r�Z�_�l�k�y��

�k�h�i�j�h�l�b�\�e�_�g�b�_�� �i�h�� �[�h�d�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b���� �l�Z�d�� �d�Z�d�� �i�_�j�b�f�_�l�j�� �l�Z�d�h�]�h�� �k�\�Z�c�g�h-

�]�j�m�g�l�h�\�h�]�h�� �f�Z�k�k�b�\�Z�� �h�[�u�q�g�h�� �f�_�g�v�r�_�� �k�m�f�f�u�� �i�_�j�b�f�_�l�j�h�\�� �h�l�^�_�e�v�g�u�o�� �k�\�Z�c. 

�K�h�i�j�h�l�b�\�e�_�g�b�_���`�_�� �]�j�m�g�l�Z�� �i�h�^���m�r�b�j�_�g�b�_�f �\�h�a�j�Z�k�l�Z�_�l�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �m�\�_�e�b�q�_�g�b�y��

�i�e�h�s�Z�^�b�� �h�i�b�j�Z�g�b�y���� �I�h�w�l�h�f�m�� �k�h�i�j�h�l�b�\�e�_�g�b�_�� �]�j�m�i�i�u�� �k�\�Z�c�� �g�m�`�g�h�� �h�i�j�_�^�_�e�y�l�v�� �k��

�m�q�_�l�h�f���m�d�Z�a�Z�g�g�u�o���b�a�f�_�g�_�g�b�c���\���j�Z�[�h�l�_���k�\�Z�c [24, 68]. 
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�J�b�k�m�g�h�d 3.9 �± �K�o�_�f�Z���e�_�g�l�u���b�a���k�\�Z�c���k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o���k���m�r�b�j�_�g�b�_�f  

�j�Z�a�g�h�c���^�e�b�g�u���b���j�Z�a�g�h�]�h���r�Z�]�Z 

 

�<���k�h�h�l�\�_�l�k�l�\�b�b���k �K�I�������������������������� �j�Z�k�k�l�h�y�g�b�_���f�_�`�^�m���h�k�y�f�b���k�\�Z�c���^�h�e�`�g�h���[�u�l�v��

�g�_���f�_�g�_�_����d�����H�i�u�l���i�h�d�Z�a�u�\�Z�_�l�����q�l�h���i�j�b���j�Z�k�k�l�h�y�g�b�y�o���[�h�e�_�_����d�����g�h���f�_�g�_�_����d, �j�Z�[�h�l�Z��

�]�j�m�i�i�u�� �k�\�Z�c�� �h�l�e�b�q�Z�_�l�k�y�� �h�l�� �j�Z�[�h�l�u�� �h�^�b�g�h�q�g�h�c�� �k�\�Z�b���� �h�k�Z�^�d�Z�� �]�j�m�i�i�u�� �k�\�Z�c�� �i�j�b��

�h�^�b�g�Z�d�h�\�h�c���g�Z�]�j�m�a�d�_���g�Z���k�\�Z�x���\�k�_�]�^�Z���[�h�e�v�r�_���h�k�Z�^�d�b���h�^�b�g�h�q�g�h�c���k�\�Z�b�����W�l�h���y�\�e�_�g�b�_��

�h�[�t�y�k�g�y�_�l�k�y�� �\�h�a�j�Z�k�l�Z�g�b�_�f�� �^�Z�\�e�_�g�b�y�� �g�Z�� �]�j�m�g�l�� �g�b�`�_���m�r�b�j�_�g�b�c �\�k�e�_�^�k�l�\�b�_��
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�k�m�f�f�b�j�h�\�Z�g�b�y�� �g�Z�i�j�y�`�_�g�b�c���� �k�h�a�^�Z�\�Z�_�f�u�o�� �h�l�^�_�e�v�g�u�f�b�� �k�\�Z�y�f�b, �b�� �a�Z�f�_�l�g�u�f��

�m�\�_�e�b�q�_�g�b�_�f���l�h�e�s�b�g�u���Z�d�l�b�\�g�h�c���a�h�g�u���k�`�Z�l�b�y���h�k�g�h�\�Z�g�b�y�� 

�K�l�Z�\�b�e�Z�k�v �a�Z�^�Z�q�Z�� �i�j�h�k�e�_�^�b�l�v�� �l�_�g�^�_�g�p�b�x�� �j�Z�a�\�b�l�b�y�� �h�k�Z�^�h�d�� �k�� �m�q�_�l�h�f��

�\�a�Z�b�f�h�\�e�b�y�g�b�y���i�j�b���r�Z�]�_���k�\�Z�c���\���i�j�_�^�_�e�Z�o�����·�� d�����J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z���h�l�h�[�j�Z�`�_�g�u���\��

�l�Z�[�e�b�p�_ 3.1, �b���i�h�k�l�j�h�_�g���]�j�Z�n�b�d���a�Z�\�b�k�b�f�h�k�l�b���^�_�n�h�j�f�Z�p�b�b���h�k�g�h�\�Z�g�b�y���h�l���r�Z�]�Z���k�\�Z�c��

�\���e�_�g�l�h�q�g�h�f���n�m�g�^�Z�f�_�g�l�_�����j�b�k�m�g�h�d 3.10�������B�a���]�j�Z�n�b�d�Z���k�e�_�^�m�_�l�����q�l�h���i�j�b���j�Z�k�k�l�h�y�g�b�b��

�f�_�`�^�m���k�\�Z�y�f�b����d �j�Z�a�g�b�p�Z���h�k�Z�^�h�d���k���m�q�_�l�h�f���b���[�_�a���m�q�_�l�Z���\�e�b�y�g�b�y���k�h�k�l�Z�\�b�e�Z�������������q�l�h��

�g�_�h�[�o�h�^�b�f�h�� �m�q�b�l�u�\�Z�l�v�� �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b���� �K�� �m�\�_�e�b�q�_�g�b�_�f�� �j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m��

�k�\�Z�y�f�b���^�h����d �\�_�e�b�q�b�g�Z���h�k�Z�^�d�b���k���m�q�_�l�h�f���\�e�b�y�g�b�y���k�h�k�_�^�g�b�o���k�\�Z�c���k�l�j�_�f�b�l�k�y���d���h�k�Z�^�d�_��

�h�^�b�g�h�q�g�h�c�� �k�\�Z�b���� �q�l�h���\�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �j�Z�k�q�_�l�Z�o �i�h�a�\�h�e�y�_�l�� �g�_�� �m�q�b�l�u�\�Z�l�v��

�\�a�Z�b�f�h�\�e�b�y�g�b�_�� 

�L�Z�[�e�b�p�Z�������� �± �J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z �h�k�Z�^�d�b���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���\���a�Z�\�b�k�b�f�h�k�l�b��

�h�l���r�Z�]�Z���k�\�Z�c 

�R�Z�]���k�\�Z�c  �H�k�Z�^�d�Z���k�\�Z�b �K2 

�[�_�a���m�q�_�l�Z���\�e�b�y�g�b�y 

�H�k�Z�^�d�Z���k�\�Z�b �K2 
�k���m�q�_�l�h�f���\�e�b�y�g�b�y 

�J�Z�a�g�b�p�Z���h�k�Z�^�h�d 

a, �f  S2, �f�f  Sfn2, �f�f  �û2�����f�f 
3d 73,6 80,8 7,2 
4d 73,6 77,0 3,4 
5d 73,6 74,7 1,1 
 

 

�J�b�k�m�g�h�d 3.10 �± �A�Z�\�b�k�b�f�h�k�l�v���h�k�Z�^�d�b �h�l���r�Z�]�Z���k�\�Z�c 

 

72,0

74,0

76,0

78,0

80,0

82,0

3d 4d 5d

�H
�k

�Z
�^

�d
�Z

��
S,

 �f
�f

 

�R�Z�]���k�\�Z�c��a, �f  

S2 - �h�k�Z�^�d�Z���[�_�a���m�q�_�l�Z���\�e�b�y�g�b�y 

Sfn2 - �h�k�Z�^�d�Z���k���m�q�_�l�h�f���\�e�b�y�g�b�y 
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�<�a�Z�b�f�g�h�_�� �\�e�b�y�g�b�_�� �k�\�Z�c�� �a�Z�\�b�k�b�l�� �l�Z�d�`�_�� �h�l�� �k�h�h�l�g�h�r�_�g�b�y�� �j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m��

�k�\�Z�y�f�b �b�� �^�e�b�g�u �i�h�k�e�_�^�g�b�o. �I �j�b�� �^�e�b�g�g�u�o�� �k�\�Z�y�o�� �\�e�b�y�g�b�_�� �[�h�e�v�r�_���� �q�_�f�� �i�j�b��

�d�h�j�h�l�d�b�o�� 

�:�\�l�h�j �b�k�k�e�_�^�h�\�Z�e �a�Z�\�b�k�b�f�h�k�l�v�� �\�_�e�b�q�b�g�u�� �h�k�Z�^�d�b�� �i�j�b�� �i�h�k�l�_�i�_�g�g�h�f��

�a�Z�]�e�m�[�e�_�g�b�b���k�\�Z�b���k���m�q�_�l�h�f���\�e�b�y�g�b�y���k�h�k�_�^�g�b�o���k�\�Z�c���i�j�_�`�g�_�c���^�e�b�g�u�����J�Z�a�g�b�p�Z���f�_�`�^�m��

�]�e�m�[�b�g�Z�f�b���k�\�Z�c���b�a�f�_�g�y�e�Z�k�v���\���i�j�_�^�_�e�Z�o���h�l����d �^�h��5d�����I�h���j�_�a�m�e�v�l�Z�l�Z�f���j�Z�k�q�_�l�Z���h�k�Z�^�d�b��

�b�k�i�u�l�m�_�f�h�c�� �k�\�Z�b�� �K2 �i�h�k�l�j�h�_�g�� �]�j�Z�n�b�d�� �a�Z�\�b�k�b�f�h�k�l�b�� �^�_�n�h�j�f�Z�p�b�b�� �h�k�g�h�\�Z�g�b�y�� �h�l��

�]�e�m�[�b�g�u�� �a�Z�e�h�`�_�g�b�y�� �k�\�Z�b�� ���j�b�k�m�g�h�d 3.11). �B�a���^�Z�g�g�u�o���]�j�Z�n�b�d�Z�� �k�e�_�^�m�_�l���� �q�l�h�� �k��

�m�\�_�e�b�q�_�g�b�_�f�� �]�e�m�[�b�g�u�� �a�Z�e�h�`�_�g�b�y�� �k�\�Z�b�� �h�k�Z�^�d�Z���i�h�k�e�_�^�g�_�c �k�� �m�q�_�l�h�f�� �\�e�b�y�g�b�y��

�k�l�j�_�f�b�l�k�y�� �d�� �\�_�e�b�q�b�g�_�� �h�k�Z�^�d�b�� �k�\�Z�b�� �[�_�a�� �m�q�_�l�Z�� �\�e�b�y�g�b�y���� �J�_�a�m�e�v�l�Z�l�u�� �j�Z�k�q�_�l�Z��

�i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_ 3.2. 

 

�J�b�k�m�g�h�d 3.11 �± �A�Z�\�b�k�b�f�h�k�l�v���^�_�n�h�j�f�Z�p�b�b���h�k�g�h�\�Z�g�b�y���h�l���]�e�m�[�b�g�u���a�Z�e�h�`�_�g�b�y���k�\�Z�b 

�L�Z�[�e�b�p�Z��3.2 �± �J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z �h�k�Z�^�d�b���^�e�y���j�y�^�Z���k�\�Z�c���k���j�Z�a�e�b�q�g�u�f�b���r�Z�]�h�f���b��
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2 �H�k�Z�^�d�Z���k�\�Z�b���K2 
�i�j�b���r�Z�]�_��a = 3d 

�H�k�Z�^�d�Z���k�\�Z�b���K2 
�i�j�b���r�Z�]�_��a = 4d 

�H�k�Z�^�d�Z���k�\�Z�b���K2 
�i�j�b���r�Z�]�_��a = 5d 
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�J�Z�a�g�b�p�Z���]�e�m�[�b�g�u���a�Z�e�h�`�_�g�b�y���k�\�Z�b���K2 �h�l���]�j�m�i�i�u���k�\�Z�c���û��h�����f 

S2 - �h�k�Z�^�d�Z���[�_�a���m�q�_�l�Z���\�e�b�y�g�b�y 

Sfn2 - �h�k�Z�^�d�Z���k���m�q�_�l�h�f���\�e�b�y�g�b�y���i�j�b���r�Z�]�_���k�\�Z�c��a=3d 

Sfn2 - �h�k�Z�^�d�Z���k���m�q�_�l�h�f���\�e�b�y�g�b�y���i�j�b���r�Z�]�_���k�\�Z�c���i�j�b��a=4d 

Sfn2 - �h�k�Z�^�d�Z���k���m�q�_�l�h�f���\�e�b�y�g�b�y���i�j�b���r�Z�]�_���k�\�Z�c��a=5d 
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�ûh�����f h2�����f S2�����f�f Sfn2�����f�f �û2�����f�f S2�����f�f Sfn2�����f�f �û2�����f�f S2�����f�f Sfn2�����f�f �û2�����f�f 
1,0 8,0 71,0 78,5 7,5 71,0 74,4 3,4 71,0 72,6 1,6 
2,0 9,0 69,3 75,5 6,2 69,3 72,3 3,0 69,3 71,3 2,0 
3,0 10,0 66,8 72,6 5,8 66,8 69,9 3,1 66,8 69,0 2,2 
4,0 11,0 64,1 69,4 5,3 64,1 67,2 3,1 64,1 66,4 2,3 
5,0 12,0 61,4 65,0 3,6 61,4 64,3 2,9 61,4 63,7 2,3 

 

�<�Z�`�g�h�_�� �a�g�Z�q�_�g�b�_�� �b�f�_�_�l�� �d�h�e�b�q�_�k�l�\�h�� �k�\�Z�c�� �\�� �n�m�g�^�Z�f�_�g�l�_���� �;�h�e�v�r�_�_�� �d�h�e�b�q�_�k�l�\�h��

�k�\�Z�c���\���n�m�g�^�Z�f�_�g�l�_ �k�m�s�_�k�l�\�_�g�g�h���m�\�_�e�b�q�b�\�Z�_�l���\�a�Z�b�f�h�\�e�b�y�g�b�_���k�\�Z�c���g�Z���^�_�n�h�j�f�Z�p�b�b��

�h�k�g�h�\�Z�g�b�y�� �?�k�e�b�� �h�l�� �\�e�b�y�g�b�y�� �^�\�m�o�� �k�h�k�_�^�g�b�o�� �k�\�Z�c���^�h�i�h�e�g�b�l�_�e�v�g�Z�y�� �h�k�Z�^�d�Z�� �k�j�_�^�g�_�c��

�k�\�Z�b���i�j�b���r�Z�]�_����d �k�h�k�l�Z�\�e�y�_�l���i�h�j�y�^�d�Z������������ �f�f�����l�h���h�l���\�e�b�y�g�b�y���\�h�k�v�f�b���k�\�Z�c���\���d�m�k�l�_��

�b�a�� �^�_�\�y�l�b�� �k�\�Z�c�� �m�d�Z�a�Z�g�g�Z�y�� �^�h�i�h�e�g�b�l�_�e�v�g�Z�y�� �h�k�Z�^�d�Z�� �m�\�_�e�b�q�b�l�k�y�� �\���q�_�l�u�j�_ �j�Z�a�Z�� �b��

�k�h�k�l�Z�\�b�l�� �i�h�j�y�^�d�Z�� �������� �f�f���� �I�h�k�e�_�^�g�y�y�� �\�_�e�b�q�b�g�Z�� �\�_�k�v�f�Z�� �a�g�Z�q�b�l�_�e�v�g�Z���� �L�Z�d�� �d�Z�d��

�h�k�Z�^�d�b�� �\�k�_�o�� �k�\�Z�c�� �\�� �d�m�k�l�_�� �^�h�e�`�g�u�� �[�u�l�v�� �j�Z�\�g�u�f�b���� �i�h�l�_�g�p�b�Z�e�v�g�h�_�� �k�l�j�_�f�e�_�g�b�_�� �d��

�g�_�j�Z�\�g�h�f�_�j�g�u�f�� �^�_�n�h�j�f�Z�p�b�y�f�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l�� �\�h�a�g�b�d�g�h�\�_�g�b�_�� �\�� �j�h�k�l�\�_�j�d�_��

�k�m�s�_�k�l�\�_�g�g�u�o�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �m�k�b�e�b�c�� �\�� �\�b�^�_�� �b�a�]�b�[�Z�x�s�b�o�� �f�h�f�_�g�l�h�\�� �b��

�i�h�i�_�j�_�q�g�u�o���k�b�e�����q�l�h���b���k�e�_�^�m�_�l���m�q�b�l�u�\�Z�l�v���\���j�Z�k�q�_�l�Z�o [23, 48]. 

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y���g�h�j�f�u�� �h�]�j�Z�g�b�q�b�\�Z�x�l�� �j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�c �k��

�m�k�e�h�\�b�_�f��a �•�� 3d���� �F�b�g�b�f�Z�e�v�g�h�_�� �a�g�Z�q�_�g�b�_ �r�Z�]�Z �h�[�m�k�e�h�\�e�_�g�h �k�m�s�_�k�l�\�_�g�g�u�f 

�\�a�Z�b�f�h�\�e�b�y�g�b�_�f�� �k�\�Z�c���i�j�b���h�p�_�g�d�_�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b��[133, 135]���� �G�h���^�e�y���k�\�Z�c�� �\��

�i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f �m�d�Z�a�Z�g�g�h�_�� �j�Z�k�k�l�h�y�g�b�_ �l�j�_�[�m�_�l�� �d�h�j�j�_�d�l�b�j�h�\�d�b����

�l�Z�d�� �d�Z�d���a�g�Z�q�b�l�_�e�v�g�Z�y�� �i�e�h�s�Z�^�v�� �m�r�b�j�_�g�b�y���i�j�b�� �j�Z�k�q�_�l�_�� �i�h�� �^�_�n�h�j�f�Z�p�b�y�f�� �^�Z�_�l��

�a�g�Z�q�b�l�_�e�v�g�u�c���i�j�b�j�h�k�l���h�k�Z�^�d�b���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���� 

�I�j�b�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�\�Z�c�� �\�� �d�m�k�l�_�� �\�Z�j�v�b�j�h�\�Z�e�h�k�v�� �l�Z�d�`�_��

�d�h�e�b�q�_�k�l�\�h�� �k�\�Z�c �± �h�l�� �h�^�b�g�h�q�g�h�c�� �k�\�Z�b�� �^�h�� �^�_�\�y�l�b�� �k�\�Z�c�� �\�� �d�m�k�l�_�� ���j�b�k�m�g�h�d 3.12). 

�H�l�f�_�q�Z�_�l�k�y�� �k�o�h�^�b�f�h�k�l�v�� �h�k�Z�^�d�b�� �i�j�b�� �q�_�l�g�u�o�� �b�� �g�_�q�_�l�g�u�o�� �j�Z�k�i�h�e�h�`�_�g�b�y�o�� �k�\�Z�c�� �\��

�d�m�k�l�_�� �i�j�b�� �r�Z�]�_�� �[�h�e�v�r�_�� ��d���� �I�j�b�� �w�l�h�f�� �j�Z�a�g�b�p�Z�� �h�[�t�_�f�Z�� �[�_�l�h�g�Z�� �n�m�g�^�Z�f�_�g�l�Z��

�^�h�k�l�b�]�Z�_�l��40 % [136].  
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�J�b�k�m�g�h�d 3.12 �± �K�o�_�f�Z���j�Z�k�i�h�e�h�`�_�g�b�y���k�\�Z�c���i�j�b���j�Z�k�q�_�l�_���h�k�Z�^�h�d: 

�Z�����h�^�b�g�h�q�g�h�c���k�\�Z�b�����[�����d�m�k�l�Z���b�a���^�\�m�o���k�\�Z�c�����\�����d�m�k�l�Z���b�a���l�j�_�o���k�\�Z�c���� 

�]�����d�m�k�l�Z���b�a���q�_�l�u�j�_�o���k�\�Z�c�����^�����d�m�k�l�Z���b�a���i�y�l�b���k�\�Z�c�����_�����d�m�k�l�Z���b�a���r�_�k�l�b���k�\�Z�c���� 

�`�����d�m�k�l�Z���b�a���^�_�\�y�l�b���k�\�Z�c 

 

�I�j�b�� �^�Z�e�v�g�_�c�r�_�c �j�Z�k�k�l�Z�g�h�\�d�_ �k�\�Z�c�� �\�� �k�o�_�f�_�� �i�j�h�b�k�o�h�^�b�l�� �i�j�b�j�Z�s�_�g�b�_��

�^�_�n�h�j�f�Z�p�b�b���a�Z���k�q�_�l���\�e�b�y�g�b�y���k�h�k�_�^�g�b�o���k�\�Z�c�����L�Z�d, �i�j�b���j�Z�k�i�h�e�h�`�_�g�b�b���\���k�o�_�f�_���k�\�Z�c��

�i�j�b�j�h�k�l�� �h�k�Z�^�d�b���k�j�_�^�g�_�c���k�\�Z�b���k�� �m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�h�k�l�Z�\�e�y�_�l������ �����h�l���h�k�Z�^�d�b��

�k�\�Z�b���\���d�m�k�l�_���b�a���^�_�\�y�l�b���k�\�Z�c���i�j�b���r�Z�]�_��3d ���j�b�k�m�g�h�d 3.13�������I�j�b���w�l�h�f���k���m�\�_�e�b�q�_�g�b�_�f��

�j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m�� �h�k�y�f�b�� �k�\�Z�b�� �h�l�� ��d �^�h 6d �i�j�h�p�_�g�l�� �i�j�b�j�Z�s�_�g�b�y�� �m�f�_�g�v�r�Z�_�l�k�y�� �k��

54 �����^�h��35 %.  
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�J�b�k�m�g�h�d 3.13 �± �H�k�Z�^�d�b���k�\�Z�c���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���\���a�Z�\�b�k�b�f�h�k�l�b�� 

�h�l���r�Z�]�Z���k�\�Z�c���\���d�m�k�l�_ 

 

�>�e�y�� �e�_�g�l�h�q�g�h�]�h�� �k�\�Z�c�g�h�]�h�� �n�m�g�^�Z�f�_�g�l�Z�� �i�j�b�� �j�Z�k�k�l�h�y�g�b�b�� �f�_�`�^�m�� �k�\�Z�y�f�b�� ��d 

�j�Z�a�g�b�p�Z�� �h�k�Z�^�h�d�� �k�� �m�q�_�l�h�f�� �b�� �[�_�a�� �m�q�_�l�Z�� �\�e�b�y�g�b�y�� �k�h�k�l�Z�\�b�e�Z�� ���� ������ �q�l�h�� �g�_�h�[�o�h�^�b�f�h��

�m�q�b�l�u�\�Z�l�v�� �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b���� �K�� �m�\�_�e�b�q�_�g�b�_�f�� �j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m�� �k�\�Z�y�f�b�� �^�h�� ��d 

�\�_�e�b�q�b�g�Z�� �h�k�Z�^�d�b�� �k�� �m�q�_�l�h�f�� �\�e�b�y�g�b�y�� �k�h�k�_�^�g�b�o�� �k�\�Z�c�� �k�l�j�_�f�b�l�k�y�� �d�� �h�k�Z�^�d�_�� �h�^�b�g�h�q�g�h�c��

�k�\�Z�b [36]�����l���d�����g�Z�i�j�y�`�_�g�b�y���i�h�^���k�\�Z�y�f�b���f�_�g�v�r�_�c���^�e�b�g�u���a�Z�l�m�o�Z�x�l���^�h���\�h�a�g�b�d�g�h�\�_�g�b�y��

�g�Z�i�j�y�`�_�g�b�c�� �i�h�^�� �i�h�^�h�r�\�h�c�� �m�k�e�h�\�g�h�]�h�� �n�m�g�^�Z�f�_�g�l�Z, �k�h�k�l�h�y�s�_�]�h�� �b�a�� �k�\�Z�c�� �[�h�e�v�r�_�c��

�^�e�b�g�u���� �q�l�h�� �i�j�Z�d�l�b�q�_�k�d�b�� �i�h�a�\�h�e�y�_�l�� �g�_�� �m�q�b�l�u�\�Z�l�v�� �\�e�b�y�g�b�_�� �i�j�b�� �^�Z�e�v�g�_�c�r�b�o��

�j�Z�k�q�_�l�Z�o�� 

�B�a�� �k�j�Z�\�g�_�g�b�y�� �h�k�g�h�\�g�u�o�� �f�_�l�h�^�h�\�� �j�Z�k�q�_�l�Z���k�e�_�^�m�_�l���� �q�l�h�� �\�_�e�b�q�b�g�Z�� �h�k�Z�^�d�b��

�n�m�g�^�Z�f�_�g�l�Z�����\�u�q�b�k�e�_�g�g�Z�y���i�h���h�^�g�b�f���l�h�e�v�d�h���h�k�_�\�u�f���\�_�j�l�b�d�Z�e�v�g�u�f �g�Z�i�j�y�`�_�g�b�y�f���\��

�m�k�e�h�\�b�y�o�� �g�_�\�h�a�f�h�`�g�h�k�l�b�� �[�h�d�h�\�h�]�h�� �j�Z�k�r�b�j�_�g�b�y�� �]�j�m�g�l�h�\���� �i�h�e�m�q�Z�_�l�k�y�� �l�Z�d�h�]�h�� �`�_��

�i�h�j�y�^�d�Z���� �d�Z�d�� �b�� �i�j�b�� �m�q�_�l�_�� �l�j�_�o�� �d�h�f�i�h�g�_�g�l�h�\�� �g�h�j�f�Z�e�v�g�u�o�� �g�Z�i�j�y�`�_�g�b�c�����G�Z�b�[�h�e�_�_��

�i�j�h�k�l�h�� �j�Z�k�k�q�b�l�u�\�Z�l�v�� �h�k�Z�^�d�b�� �n�m�g�^�Z�f�_�g�l�h�\�� �i�j�b�� �m�q�_�l�_�� �\�e�b�y�g�b�y�� �k�h�k�_�^�g�b�o��
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�n�m�g�^�Z�f�_�g�l�h�\�� �i�h�� �h�^�g�b�f�� �l�h�e�v�d�h�� �\�_�j�l�b�d�Z�e�v�g�u�f�� �g�Z�i�j�y�`�_�g�b�y�f���� �i�h�e�m�q�_�g�g�u�f�� �h�l��

�^�_�c�k�l�\�b�y���\�k�_�o���\�g�_�r�g�b�o���k�b�e [11-13]. 

�:�d�l�m�Z�e�v�g�h�k�l�v���\�h�i�j�h�k�Z���\�u�[�h�j�Z �\�Z�j�b�Z�g�l�Z���n�m�g�^�Z�f�_�g�l�Z �i�j�b���k�l�j�h�b�l�_�e�v�k�l�\�_���a�^�Z�g�b�c��

�b���k�h�h�j�m�`�_�g�b�c���k�h���a�g�Z�q�b�l�_�e�v�g�h�c���g�Z�]�j�m�a�d�h�c���h�l���g�Z�^�a�_�f�g�h�c���q�Z�k�l�b���g�Z���h�k�g�h�\�Z�g�b�_���h�k�h�[�h��

�a�Z�f�_�l�g�Z���g�Z�� �i�j�b�f�_�j�_�� �a�^�Z�g�b�c�� �\�u�k�h�d�h�c�� �w�l�Z�`�g�h�k�l�b�� �b�e�b�� �a�Z�\�h�^�k�d�b�o�� �p�_�o�h�\��

�k�m�s�_�k�l�\�_�g�g�h�c�� �i�j�h�_�d�l�g�h�c�� �f�h�s�g�h�k�l�b���� �d�h�]�^�Z�� �\�� �i�j�_�^�_�e�Z�o�� �i�y�l�g�Z �i�j�h�_�d�p�b�b�� �a�^�Z�g�b�y 

�^�Z�\�e�_�g�b�_�� �i�j�_�\�u�r�Z�_�l�� �i�h�j�y�^�d�Z�� ������ �d�I�Z [110, 16, 137]. �K�� �m�q�_�l�h�f�� �l�h�]�h���� �q�l�h�� �^�e�y��

�a�Z�k�l�j�h�c�d�b���h�l�\�h�^�y�l�k�y���\�k�_���[�h�e�_�_���g�_�[�e�Z�]�h�i�j�b�y�l�g�u�_���l�_�j�j�b�l�h�j�b�b���k���i�h�a�b�p�b�b���]�j�m�g�l�h�\�u�o��

�m�k�e�h�\�b�c�����\�h�a�g�b�d�Z�_�l���g�_�h�[�o�h�^�b�f�h�k�l�v���i�j�b�f�_�g�_�g�b�y���k�\�Z�c�g�u�o���\�Z�j�b�Z�g�l�h�\���n�m�g�^�Z�f�_�g�l�h�\�� 

�I�j�h�_�d�l�b�j�h�\�Z�g�b�_���k�\�Z�c�g�u�o���i�h�e�_�c���\�d�e�x�q�Z�_�l���j�Z�k�q�_�l���i�h���^�\�m�f���]�j�m�i�i�Z�f���i�j�_�^�_�e�v�g�u�o��

�k�h�k�l�h�y�g�b�c���� �d�h�e�b�q�_�k�l�\�h�� �k�\�Z�c�� �h�i�j�_�^�_�e�y�_�l�k�y�� �b�k�o�h�^�y�� �b�a�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b��

�i�h�k�e�_�^�g�b�o���� �i�j�b�� �w�l�h�f�� �j�Z�k�q�_�l�� �i�h�� �\�l�h�j�h�c�� �]�j�m�i�i�_�� �i�j�_�^�_�e�v�g�u�o�� �k�h�k�l�h�y�g�b�c�� ���i�h��

�^�_�n�h�j�f�Z�p�b�y�f���� �k�\�h�^�b�l�k�y�� �d�� �j�Z�k�q�_�l�m�� �g�_�d�h�l�h�j�h�]�h�� �m�k�e�h�\�g�h�]�h�� �n�m�g�^�Z�f�_�g�l�Z���� �i�h�^�h�r�\�Z��

�d�h�l�h�j�h�]�h�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �\�� �m�j�h�\�g�_�� �h�k�l�j�b�y�� �k�\�Z�b [145]���� �I�j�b�� �m�d�Z�a�Z�g�g�u�o���\�u�r�_��

�^�b�Z�i�Z�a�h�g�Z�o�� �g�Z�]�j�m�a�h�d�� �g�Z���h�k�g�h�\�Z�g�b�_�� �b�� �^�e�y�� �]�j�m�g�l�h�\�� �k�� �f�h�^�m�e�_�f�� �^�_�n�h�j�f�Z�p�b�b��

E �” 12,0 �F�I�Z�� �j�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z�� �h�k�Z�^�d�b�� �q�Z�k�l�h�� �i�j�_�\�u�r�Z�x�l�� �^�h�i�m�k�d�Z�_�f�u�_��

�^�_�n�h�j�f�Z�p�b�b�� �h�k�g�h�\�Z�g�b�y���� �i�j�b�g�b�f�Z�_�f�u�_�� �i�h�� �k�l�j�h�b�l�_�e�v�g�u�f�� �g�h�j�f�Z�f�� �\�� �i�j�_�^�_�e�Z�o��

100,0�·������,0 �f�f�� 

�I�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �k�\�Z�c�g�u�o�� �n�m�g�^�Z�f�_�g�l�h�\�� �i�h�^�� �k�b�e�h�k�u�� �p�_�f�_�g�l�g�h�]�h �a�Z�\�h�^�Z��

�©�F�h�j�^�h�\�p�_�f�_�g�l�ª�� �i�h�� �i�j�_�^�e�h�`�_�g�b�x �Z�\�l�h�j�Z �j�Z�a�j�Z�[�h�l�Z�g�� �\�Z�j�b�Z�g�l�� �j�Z�a�g�h�m�j�h�\�g�_�\�u�o��

�n�m�g�^�Z�f�_�g�l�h�\ [17, 28]. �B�k�k�e�_�^�h�\�Z�e�h�k�v���k�\�Z�c�g�h�_�� �i�h�e�_���� �h�[�t�_�^�b�g�_�g�g�h�_�� �\��

�j�Z�a�g�h�m�j�h�\�g�_�\�u�_���d�m�k�l�u�� �b�a�� �^�_�\�y�l�b�� �k�\�Z�c�� �h�^�b�g�Z�d�h�\�h�c�� �^�e�b�g�u���� �D�m�k�l�u�� �h�^�g�h�c�� �^�e�b�g�u��

�j�Z�k�i�h�e�h�`�_�g�u�� �\�� �r�Z�o�f�Z�l�g�h�f�� �i�h�j�y�^�d�_�� �k�� �p�_�e�v�x���m�f�_�g�v�r�_�g�b�y�� �h�k�Z�^�d�b�� �h�l�� �\�a�Z�b�f�g�h�]�h��

�\�e�b�y�g�b�y�� ���j�b�k�m�g�h�d 3.14������ �K�j�_�^�g�_�_�� �^�Z�\�e�_�g�b�_�� �i�h�^�� �i�h�^�h�r�\�h�c �m�k�e�h�\�g�h�]�h�� �n�m�g�^�Z�f�_�g�l�Z 

�i�h�j�y�^�d�Z�� ������������ �d�I�Z�� �K�\�Z�c�g�h�_�� �i�h�e�_�� �k�h�k�l�h�y�e�h�� �b�a���k�\�Z�c �h�[�s�b�f�� �d�h�e�b�q�_�k�l�\�h�f���������� �r�l. 

�^�e�b�g�h�c�����������b�����������f�����J�Z�k�q�_�l�g�h-�^�h�i�m�k�d�Z�_�f�Z�y���g�Z�]�j�m�a�d�Z���g�Z���k�\�Z�x���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_��

�k�� �m�r�b�j�_�g�b�_�f N�j�  ̂ = 2 150,0 �d�G���� �K�m�f�f�Z�j�g�Z�y�� �j�Z�k�q�_�l�g�Z�y�� �g�Z�]�j�m�a�d�Z�� �g�Z�� �k�\�Z�c�g�h�_�� �i�h�e�_��

�i�h�j�y�^�d�Z��1 750 000,0 �d�G�� 
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�J�b�k�m�g�h�d 3.14 �± �N�j�Z�]�f�_�g�l���k�o�_�f�u �d�m�k�l�h�\���k�\�Z�c���\���i�e�Z�g�_ 

 

�I�j�h�\�_�^�_�g�g�u�c�� �Z�g�Z�e�b�a�� �j�Z�k�q�_�l�g�u�o�� �^�Z�g�g�u�o�� �h�k�Z�^�h�d�� �b�� �j�Z�k�i�j�_�^�_�e�_�g�b�y��

�^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �g�Z�i�j�y�`�_�g�b�c�� �i�h�a�\�h�e�b�e�� �m�k�l�Z�g�h�\�b�l�v�� �k�m�s�_�k�l�\�_�g�g�m�x�� �a�Z�\�b�k�b�f�h�k�l�v��

�^�_�n�h�j�f�Z�p�b�h�g�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �h�l�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c�� �d�h�g�n�b�]�m�j�Z�p�b�b�� �k�\�Z�c�g�h�]�h��

�i�h�e�y�����D�Z�d���k�e�_�^�m�_�l���b�a���]�j�Z�n�b�q�_�k�d�h�c���b�g�l�_�j�i�j�_�l�Z�p�b�b���j�_�a�m�e�v�l�Z�l�h�\�����j�b�k�m�g�h�d��3.16�������i�j�b��

�j�Z�\�g�h�f�_�j�g�h�c�� �]�e�m�[�b�g�_�� �i�h�]�j�m�`�_�g�b�y�� �k�\�Z�c�� �g�Z�[�e�x�^�Z�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �i�j�_�\�u�r�_�g�b�_��

�i�j�_�^�_�e�v�g�h���^�h�i�m�k�l�b�f�u�o���a�g�Z�q�_�g�b�c���h�k�Z�^�d�b�����<���l�h���`�_���\�j�_�f�y���i�j�b�f�_�g�_�g�b�_���k�l�m�i�_�g�q�Z�l�h�c��

�k�o�_�f�u�� �a�Z�e�h�`�_�g�b�y�� �n�m�g�^�Z�f�_�g�l�g�u�o�� �w�e�_�f�_�g�l�h�\�� �k�� �\�Z�j�b�Z�p�b�_�c�� �]�e�m�[�b�g�u�� �i�h�]�j�m�`�_�g�b�y��

�h�l�^�_�e�v�g�u�o�� �d�m�k�l�h�\�� ���j�b�k�m�g�h�d��3.15���� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �b�g�m�x�� �d�Z�j�l�b�g�m��- 

�i�j�h�b�k�o�h�^�b�l�� �h�i�l�b�f�b�a�Z�p�b�y�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �h�k�Z�^�h�q�g�u�o�� �^�_�n�h�j�f�Z�p�b�c�� �i�h�� �i�e�h�s�Z�^�b��

�n�m�g�^�Z�f�_�g�l�Z���k���h�^�g�h�\�j�_�f�_�g�g�u�f���k�g�b�`�_�g�b�_�f���b�o���Z�[�k�h�e�x�l�g�u�o���a�g�Z�q�_�g�b�c�����I�h�e�m�q�_�g�g�u�_��
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�j�_�a�m�e�v�l�Z�l�u�� �m�[�_�^�b�l�_�e�v�g�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �k�m�s�_�k�l�\�_�g�g�h�f�� �\�e�b�y�g�b�b��

�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c�� �^�b�n�n�_�j�_�g�p�b�Z�p�b�b�� �]�e�m�[�b�g�u�� �a�Z�e�h�`�_�g�b�y�� �g�Z�� �d�b�g�_�f�Z�l�b�d�m��

�^�_�n�h�j�f�Z�p�b�h�g�g�u�o���i�j�h�p�_�k�k�h�\���\���h�k�g�h�\�Z�g�b�b�� 

 

 

�J�b�k�m�g�h�d�������������± �H�k�Z�^�d�Z���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���i�h���k�_�q�_�g�b�x����-1 
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�J�b�k�m�g�h�d�������������± �H�k�Z�^�d�Z���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���i�h���k�_�q�_�g�b�x����-2 
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�I�j�h�\�_�^�_�g�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y�� �\�u�y�\�b�e�b���k�m�s�_�k�l�\�_�g�g�h�_�� �\�e�b�y�g�b�_�� �k�\�Z�c�g�u�o���d�m�k�l�h�\�� �k��

�[�h�e�v�r�_�c���]�e�m�[�b�g�h�c���a�Z�e�h�`�_�g�b�y���g�Z���k�h�k�_�^�g�b�_���]�j�m�i�i�u���k�\�Z�c���k���f�_�g�v�r�b�f���a�Z�]�e�m�[�e�_�g�b�_�f����

�:�g�Z�e�b�a�� �i�h�e�m�q�_�g�g�u�o�� �^�Z�g�g�u�o�� �i�h�d�Z�a�u�\�Z�_�l���� �q�l�h�� �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �p�_�e�_�k�h�h�[�j�Z�a�g�h��

�h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y�� �g�Z�� �j�Z�k�q�_�l�g�u�_�� �h�k�Z�^�d�b�� �f�_�g�_�_�� �a�Z�]�e�m�[�e�_�g�g�u�o�� �k�\�Z�c�g�u�o�� �]�j�m�i�i����

�k�j�Z�\�g�b�\�Z�y�� �i�h�e�m�q�_�g�g�u�_�� �a�g�Z�q�_�g�b�y�� �k�� �g�h�j�f�Z�l�b�\�g�u�f�b�� �l�j�_�[�h�\�Z�g�b�y�f�b���� �J�_�a�m�e�v�l�Z�l�u��

�Z�g�Z�e�b�l�b�q�_�k�d�b�o �\�u�q�b�k�e�_�g�b�c �^�_�f�h�g�k�l�j�b�j�m�x�l�� �k�g�b�`�_�g�b�_�� �h�[�s�_�c�� �h�k�Z�^�d�b��

�j�Z�a�g�h�m�j�h�\�g�_�\�u�o�� �n�m�g�^�Z�f�_�g�l�g�u�o�� �d�h�g�k�l�j�m�d�p�b�c�� �g�Z�� �����·�������� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k��

�l�j�Z�^�b�p�b�h�g�g�u�f�b�� �j�_�r�_�g�b�y�f�b�� �k�� �j�Z�\�g�h�f�_�j�g�u�f�� �a�Z�]�e�m�[�e�_�g�b�_�f���� �q�l�h�� �k�m�s�_�k�l�\�_�g�g�h��

�m�e�m�q�r�Z�_�l���i�h�d�Z�a�Z�l�_�e�b���^�_�n�h�j�f�Z�p�b�h�g�g�h�c���m�k�l�h�c�q�b�\�h�k�l�b���h�k�g�h�\�Z�g�b�y�� 

�H�k�h�[�u�c�� �b�g�l�_�j�_�k�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�e�m�q�Z�c�� �k�l�m�i�_�g�q�Z�l�h�]�h�� �j�Z�k�i�h�e�h�`�_�g�b�y��

�^�_�\�y�l�b�k�\�Z�c�g�u�o���d�m�k�l�h�\�����]�^�_���g�Z�[�e�x�^�Z�_�l�k�y���k�h�d�j�Z�s�_�g�b�_���a�h�g�u���Z�d�l�b�\�g�h�]�h���k�`�Z�l�b�y���\����������

�j�Z�a���[�e�Z�]�h�^�Z�j�y���m�f�_�g�v�r�_�g�g�h�c���i�e�h�s�Z�^�b���i�h�^�h�r�\�u���h�l�^�_�e�v�g�u�o���d�m�k�l�h�\���i�h���k�j�Z�\�g�_�g�b�x���k��

�h�[�s�_�c�� �i�e�h�s�Z�^�v�x�� �k�\�Z�c�g�h�]�h�� �i�h�e�y���� �W�l�h�� �i�j�b�\�h�^�b�l�� �d�� �h�l�k�m�l�k�l�\�b�x�� �d�m�f�m�e�y�l�b�\�g�h�]�h��

�w�n�n�_�d�l�Z���h�k�Z�^�h�d���>138, 139�@���b���h�[�_�k�i�_�q�b�\�Z�_�l���k�g�b�`�_�g�b�_���j�Z�k�q�_�l�g�u�o���^�_�n�h�j�f�Z�p�b�c �\����������

�j�Z�a�Z�����I�j�b���w�l�h�f���^�h�i�m�k�l�b�f�u�_���a�g�Z�q�_�g�b�y �h�k�Z�^�h�d���g�_���i�j�_�\�u�r�Z�x�l�k�y�� 

�>�_�l�Z�e�v�g�u�c�� �Z�g�Z�e�b�a�� �k�o�_�f�u�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �^�_�\�y�l�b�� �k�\�Z�c�g�u�o�� �d�m�k�l�h�\�� ���j�b�k�m�g�h�d 

�������������\�u�y�\�b�e���i�j�h�k�l�j�Z�g�k�l�\�_�g�g�m�x���g�_�h�^�g�h�j�h�^�g�h�k�l�v �\�a�Z�b�f�g�h�]�h���\�e�b�y�g�b�y�����G�Z�b�[�h�e�v�r�_�_��

�\�h�a�^�_�c�k�l�\�b�_���g�Z���p�_�g�l�j�Z�e�v�g�u�c���d�m�k�l���‹�����h�d�Z�a�u�\�Z�x�l���d�m�k�l�u���‹�����b���‹�������m�\�_�e�b�q�b�\�Z�y���_�]�h��

�h�k�Z�^�d�m�� �g�Z�� �������� �k�f�� ���j�b�k�m�g�h�d���������������� �F�_�g�_�_�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� ���h�d�h�e�h�� �������� �k�f����

�g�Z�[�e�x�^�Z�_�l�k�y���k�h���k�l�h�j�h�g�u���d�m�k�l�h�\���‹ �‹�� �·�������i�h�^�h�r�\�u���d�h�l�h�j�u�o���j�Z�k�i�h�e�h�`�_�g�u���g�Z�����������f��

�]�e�m�[�`�_���� �I�j�b�� �w�l�h�f�� �k�m�f�f�Z�j�g�Z�y�� �h�k�Z�^�d�Z�� �d�m�k�l�Z�� �‹���� �k�� �m�q�_�l�h�f�� �\�k�_�o�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�c��

�k�h�h�l�\�_�l�k�l�\�m�_�l���i�j�_�^�_�e�v�g�h���^�h�i�m�k�l�b�f�u�f���a�g�Z�q�_�g�b�y�f�� 

�B�k�k�e�_�^�h�\�Z�g�b�_�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �h�k�Z�^�h�d�� ���j�b�k�m�g�h�d 3.11) 

�i�h�d�Z�a�Z�e�h���� �q�l�h�� �^�b�Z�]�h�g�Z�e�v�g�h�_�� �\�e�b�y�g�b�_�� �k�\�Z�c�� �[�u�k�l�j�h�� �a�Z�l�m�o�Z�_�l�� �b�a-�a�Z�� �]�_�h�f�_�l�j�b�q�_�k�d�b�o��

�n�Z�d�l�h�j�h�\���� �l�h�]�^�Z�� �d�Z�d�� �w�n�n�_�d�l�� �j�Z�a�g�h�m�j�h�\�g�_�\�h�]�h�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �i�j�h�y�\�e�y�_�l�k�y��

�i�h�k�l�_�i�_�g�g�h���� �k�i�h�k�h�[�k�l�\�m�y�� �\�u�j�Z�\�g�b�\�Z�g�b�x�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �h�k�Z�^�h�d���� �I�h�e�m�q�_�g�g�u�_��

�j�_�a�m�e�v�l�Z�l�u�� �i�h�^�l�\�_�j�`�^�Z�x�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �j�Z�a�g�h�m�j�h�\�g�_�\�u�o�� �k�\�Z�c�g�u�o��

�k�b�k�l�_�f���^�e�y���h�i�l�b�f�b�a�Z�p�b�b���^�_�n�h�j�f�Z�p�b�h�g�g�u�o �o�Z�j�Z�d�l�_�j�b�k�l�b�d���n�m�g�^�Z�f�_�g�l�h�\�� 
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�J�b�k�m�g�h�d 3.17 �± �H�k�Z�^�d�Z���\���j�Z�a�e�b�q�g�u�o���g�Z�i�j�Z�\�e�_�g�b�y�o���i�h���i�e�Z�g�m���j�Z�k�k�l�Z�g�h�\�d�b���k�\�Z�c��

�j�Z�a�g�h�c���]�e�m�[�b�g�u���a�Z�e�_�]�Z�g�b�y���l�h�j�p�Z���m�r�b�j�_�g�b�y���\���r�Z�o�f�Z�l�g�h�f���i�h�j�y�^�d�_���\���a�Z�\�b�k�b�f�h�k�l�b��

�h�l���j�Z�a�g�b�p�u���^�e�b�g�u���k�\�Z�c 

 

�I�j�h�\�_�^�_�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�u�y�\�b�e�b�� �k�m�s�_�k�l�\�_�g�g�m�x�� �a�Z�\�b�k�b�f�h�k�l�v�� �\�_�e�b�q�b�g�u��

�h�k�Z�^�d�b���j�Z�a�g�h�m�j�h�\�g�_�\�u�o���k�\�Z�c�g�u�o���d�m�k�l�h�\���h�l���f�_�`�h�k�_�\�u�o���j�Z�k�k�l�h�y�g�b�c���f�_�`�^�m���k�\�Z�y�f�b����

�h�[�m�k�e�h�\�e�_�g�g�m�x�� �w�n�n�_�d�l�Z�f�b�� �b�o�� �\�a�Z�b�f�g�h�]�h�� �\�e�b�y�g�b�y���� �W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �^�Z�g�g�u�_��

�k�\�b�^�_�l�_�e�v�k�l�\�m�x�l���� �q�l�h�� �i�j�b�� �d�j�b�l�b�q�_�k�d�b�� �f�Z�e�u�o�� �j�Z�k�k�l�h�y�g�b�y�o�� �f�_�`�^�m�� �k�\�Z�y�f�b��

�i�j�h�b�k�o�h�^�b�l�� �b�g�l�_�g�k�b�\�g�h�_�� �m�i�e�h�l�g�_�g�b�_�� �f�_�`�k�\�Z�c�g�h�]�h�� �]�j�m�g�l�h�\�h�]�h�� �f�Z�k�k�b�\�Z����

�i�j�b�\�h�^�y�s�_�_�� �d�� �_�]�h���k�h�\�f�_�k�l�g�h�f�m �\�a�Z�b�f�h�^�_�c�k�l�\�b�x�� �k�� �g�_�k�m�s�b�f�b�� �w�e�_�f�_�g�l�Z�f�b���� �<��

�j�_�a�m�e�v�l�Z�l�_�� �n�h�j�f�b�j�m�_�l�k�y�� �_�^�b�g�u�c�� �k�\�Z�c�g�h-�]�j�m�g�l�h�\�u�c���f�Z�k�k�b�\���� �^�_�f�h�g�k�l�j�b�j�m�x�s�b�c��

�i�j�b�g�p�b�i�b�Z�e�v�g�h���b�g�h�c���o�Z�j�Z�d�l�_�j���j�Z�[�h�l�u���i�h���k�j�Z�\�g�_�g�b�x���k���b�a�h�e�b�j�h�\�Z�g�g�u�f�b���k�\�Z�y�f�b���� 

�>�Z�g�g�u�c���n�_�g�h�f�_�g�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �^�\�m�f�y�� �\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�f�b�� �i�j�h�p�_�k�k�Z�f�b���� �\�h-

�i�_�j�\�u�o�����h�l�f�_�q�Z�_�l�k�y���k�g�b�`�_�g�b�_���h�[�s�_�]�h���i�_�j�b�f�_�l�j�Z���[�h�d�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b���f�Z�k�k�b�\�Z���i�h��

�k�j�Z�\�g�_�g�b�x�� �k�� �k�m�f�f�Z�j�g�u�f�� �i�_�j�b�f�_�l�j�h�f�� �h�l�^�_�e�v�g�u�o�� �k�\�Z�c���� �q�l�h�� �m�f�_�g�v�r�Z�_�l�� �\�_�e�b�q�b�g�m��

�k�h�i�j�h�l�b�\�e�_�g�b�y�� �i�h�� �[�h�d�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b���� �<�h-�\�l�h�j�u�o���� �g�Z�[�e�x�^�Z�_�l�k�y�� �m�\�_�e�b�q�_�g�b�_��
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�i�e�h�s�Z�^�b���h�i�b�j�Z�g�b�y���a�Z���k�q�_�l���h�[�t�_�^�b�g�_�g�b�y���a�h�g���\�e�b�y�g�b�y���i�h�^���g�b�`�g�b�f�b���d�h�g�p�Z�f�b���k�\�Z�c����

�q�l�h���k�m�s�_�k�l�\�_�g�g�h���i�h�\�u�r�Z�_�l���k�h�i�j�h�l�b�\�e�_�g�b�_���]�j�m�g�l�Z���i�h�^���b�o���h�k�g�h�\�Z�g�b�y�f�b���� 

�M�d�Z�a�Z�g�g�u�_�� �h�k�h�[�_�g�g�h�k�l�b�� �l�j�_�[�m�x�l�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�h�\�h�]�h�� �i�h�^�o�h�^�Z�� �d�� �j�Z�k�q�_�l�m��

�g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b���k�\�Z�c�g�u�o�� �]�j�m�i�i���� �m�q�b�l�u�\�Z�x�s�_�]�h�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �_�^�b�g�h�]�h��

�^�_�n�h�j�f�Z�p�b�h�g�g�h�]�h���i�h�e�y���b���b�a�f�_�g�_�g�b�_���o�Z�j�Z�d�l�_�j�Z���\�a�Z�b�f�h�^�_�c�k�l�\�b�y���©�k�\�Z�y �± �]�j�m�g�l�ª �i�j�b��

�j�Z�a�e�b�q�g�u�o�� �k�o�_�f�Z�o�� �b�o�� �j�Z�k�i�h�e�h�`�_�g�b�y���� �H�k�h�[�h�_�� �a�g�Z�q�_�g�b�_�� �i�j�b�h�[�j�_�l�Z�_�l�� �d�h�j�j�_�d�l�g�u�c��

�m�q�_�l���j�_�h�e�h�]�b�q�_�k�d�b�o���k�\�h�c�k�l�\���m�i�e�h�l�g�_�g�g�h�]�h���f�_�`�k�\�Z�c�g�h�]�h���]�j�m�g�l�h�\�h�]�h���f�Z�k�k�b�\�Z���b���_�]�h��

�\�e�b�y�g�b�y���g�Z���i�_�j�_�j�Z�k�i�j�_�^�_�e�_�g�b�_���g�Z�i�j�y�`�_�g�b�c���\���h�k�g�h�\�Z�g�b�b�����I�h�e�m�q�_�g�g�u�_���j�_�a�m�e�v�l�Z�l�u��

�i�h�^�q�_�j�d�b�\�Z�x�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �j�Z�a�j�Z�[�h�l�d�b�� �m�l�h�q�g�_�g�g�u�o�� �f�_�l�h�^�b�d�� �j�Z�k�q�_�l�Z����

�m�q�b�l�u�\�Z�x�s�b�o�� �g�_�e�b�g�_�c�g�u�c�� �o�Z�j�Z�d�l�_�j�� �b�a�f�_�g�_�g�b�y�� �k�h�i�j�h�l�b�\�e�_�g�b�y�� �]�j�m�g�l�Z�� �\��

�a�Z�\�b�k�b�f�h�k�l�b���h�l���]�_�h�f�_�l�j�b�q�_�k�d�b�o���i�Z�j�Z�f�_�l�j�h�\���k�\�Z�c�g�h�]�h���i�h�e�y�� 

3.1.5. �<�u�j�Z�\�g�b�\�Z�g�b�_���h�k�Z�^�h�d���k�\�Z�c���i�j�b���j�Z�a�e�b�q�g�u�o���^�b�Z�f�_�l�j�Z�o���m�r�b�j�_�g�b�c���k��

�m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y 

�H�^�g�b�f�� �b�a�� �h�i�j�_�^�_�e�y�x�s�b�o���n�Z�d�l�h�j�h�\ �h�k�Z�^�d�b�� �n�m�g�^�Z�f�_�g�l�Z�� �y�\�e�y�_�l�k�y�� �]�e�m�[�b�g�Z��

�k�`�b�f�Z�_�f�h�c�� �l�h�e�s�b�� �h�k�g�h�\�Z�g�b�y���� �\�� �i�j�_�^�_�e�Z�o�� �d�h�l�h�j�h�c�� �^�_�n�h�j�f�Z�p�b�b�� �k�e�h�_�\�� �]�j�m�g�l�Z��

�b�f�_�x�l�� �i�j�Z�d�l�b�q�_�k�d�h�_���a�g�Z�q�_�g�b�_�� �>�����±80]. �<�_�e�b�q�b�g�Z�� �k�`�b�f�Z�_�f�h�c�� �l�h�e�s�b�� �h�k�g�h�\�Z�g�b�y��

�a�Z�\�b�k�b�l�� �h�l�� �\�g�_�r�g�_�c�� �g�Z�]�j�m�a�d�b�� �n�h�j�f�u���� �j�Z�a�f�_�j�h�\�� �b�� �]�e�m�[�b�g�u�� �a�Z�e�h�`�_�g�b�y��

�n�m�g�^�Z�f�_�g�l�h�\���� �Z�� �l�Z�d�`�_�� �h�l�� �]�_�h�e�h�]�b�q�_�k�d�h�]�h�� �k�l�j�h�_�g�b�y�� �]�j�m�g�l�h�\�� �b���m�j�h�\�g�y�� �a�Z�e�_�]�Z�g�b�y��

�]�j�m�g�l�h�\�u�o���\�h�^��[23]. 

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �\�_�e�b�q�b�g�u�� �k�`�b�f�Z�_�f�h�c�� �l�h�e�s�b�� �h�k�g�h�\�Z�g�b�y��

�i�j�b�g�y�l�h�� �b�k�i�h�e�v�a�h�\�Z�l�v �f�_�l�h�^���� �b�k�o�h�^�y�s�b�c�� �b�a�� �k�o�_�f�u�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �g�Z�i�j�y�`�_�g�b�c�� �k��

�]�e�m�[�b�g�h�c�����K�e�h�b�� �]�j�m�g�l�Z�� �i�j�Z�d�l�b�q�_�k�d�b�� �^�_�n�h�j�f�b�j�m�x�l�k�y�� �^�h�� �]�e�m�[�b�g�u���� �]�^�_��

�^�h�i�h�e�g�b�l�_�e�v�g�h�_�� �^�Z�\�e�_�g�b�_�� �h�l�� �j�Z�k�q�_�l�g�h�c�� �\�g�_�r�g�_�c�� �g�Z�]�j�m�a�d�b �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��

�a�g�Z�q�_�g�b�y���f�h�^�m�e�y �^�_�n�h�j�f�Z�p�b�b���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y �k�h�k�l�Z�\�e�y�_�l��20 �����b�e�b��50 �����i�h��

�h�l�g�h�r�_�g�b�x���d���k�m�s�_�k�l�\�m�x�s�_�f�m���i�j�b�j�h�^�g�h�f�m���^�Z�\�e�_�g�b�x [50, 63]. 

�I�j�_�b�f�m�s�_�k�l�\�h�� �w�l�h�]�h�� �f�_�l�h�^�Z�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �l�h�f���� �q�l�h�� �h�i�j�_�^�_�e�_�g�b�_�� �k�`�b�f�Z�_�f�h�c��

�l�h�e�s�b���h�k�g�h�\�Z�g�b�y���i�j�h�b�a�\�h�^�b�l�k�y���k���m�q�_�l�h�f���i�_�j�_�q�b�k�e�_�g�g�u�o���\�u�r�_���n�Z�d�l�h�j�h�\�����H�^�g�Z�d�h��

�i�j�b�� �\�u�[�h�j�_�� �p�b�n�j�h�\�h�]�h�� �k�h�h�l�g�h�r�_�g�b�y�� ������ ������ �f�_�`�^�m�� �g�Z�i�j�y�`�_�g�b�y�f�b�� �^�h�i�m�k�d�Z�_�l�k�y��
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�k�m�s�_�k�l�\�_�g�g�Z�y���m�k�e�h�\�g�h�k�l�v [51, 61, 83]. �>�e�y�� �m�l�h�q�g�_�g�b�y�� �w�l�h�]�h�� �k�h�h�l�g�h�r�_�g�b�y��

�g�_�h�[�o�h�^�b�f�Z���i�h�k�l�Z�g�h�\�d�Z���k�i�_�p�b�Z�e�v�g�u�o���h�i�u�l�h�\�� 

�I�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �l�j�Z�^�b�p�b�h�g�g�u�o�� �a�Z�[�b�\�g�u�o�� �k�\�Z�c�� �d�h�e�b�q�_�k�l�\�h�� �b�� �r�Z�]��

�i�h�k�e�_�^�g�b�o�� �h�i�j�_�^�_�e�y�x�l�k�y�� �b�k�o�h�^�y�� �b�a�� �g�_�k�m�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b���� �J�Z�k�q�_�l�� �h�k�Z�^�d�b��

�h�^�b�g�h�q�g�h�c�� �k�\�Z�b �g�_�� �b�f�_�_�l�� �i�j�Z�d�l�b�q�_�k�d�h�]�h�� �k�f�u�k�e�Z���� �l�Z�d�� �d�Z�d�� �h�k�Z�^�d�Z���� �d�Z�d�� �i�j�Z�\�b�e�h����

�g�_�a�g�Z�q�b�l�_�e�v�g�Z�����J�Z�k�q�_�l���i�h���\�l�h�j�h�c���]�j�m�i�i�_���i�j�_�^�_�e�v�g�u�o���k�h�k�l�h�y�g�b�c�����i�h���^�_�n�h�j�f�Z�p�b�y�f��

�h�k�g�h�\�Z�g�b�y���� �i�j�h�b�a�\�h�^�b�l�k�y�� �^�e�y�� �d�m�k�l�Z�� �k�\�Z�c�� �\�\�b�^�m�� �l�h�]�h���� �q�l�h�� �i�h�^�� �i�h�k�e�_�^�g�b�f�� �b�f�_�_�l��

�f�_�k�l�h���Z�d�l�b�\�g�Z�y���a�h�g�Z���k�`�Z�l�b�y���a�g�Z�q�b�l�_�e�v�g�h�c���l�h�e�s�b�g�u��[48, 138]. 

�?�k�e�b�� �l�j�Z�^�b�p�b�h�g�g�u�_�� �i�j�b�a�f�Z�l�b�q�_�k�d�b�_�� �k�\�Z�b�� �\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�y�o��

�i�j�b�f�_�g�y�x�l�k�y�� �k�� �^�b�Z�f�_�l�j�Z�f�b��d � �� �������·���������� �f���� �l�h���k�\�Z�b�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k��

�m�r�b�j�_�g�b�_�f �b�f�_�x�l�� �^�b�Z�f�_�l�j�u�� �m�r�b�j�_�g�b�y��Dy � �� �������·�������� �f���� �I�j�b�� �^�Z�\�e�_�g�b�b�� �i�h�^��

�m�r�b�j�_�g�b�_�f��P �\�� �^�b�Z�i�Z�a�h�g�_�� �� 000,0�·3 000,0 �d�I�Z�� �Z�d�l�b�\�g�Z�y�� �a�h�g�Z�� �k�`�Z�l�b�y�� �]�j�m�g�l�Z�� �i�h�^��

�m�r�b�j�_�g�b�_�f�� �i�j�b�� �j�Z�k�q�_�l�_�� �h�k�Z�^�d�b�� �k�h�k�l�Z�\�e�y�_�l��Ha = (���·��)Dy���� �I�h�w�l�h�f�m�� �i�j�b��

�i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �n�m�g�^�Z�f�_�g�l�h�\�� �k�� �i�j�b�f�_�g�_�g�b�_�f���k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k��

�m�r�b�j�_�g�b�_�f �\�� �j�y�^�_�� �k�e�m�q�Z�_�\�� �h�i�j�_�^�_�e�y�x�s�b�f�� �h�d�Z�a�u�\�Z�_�l�k�y�� �j�Z�k�q�_�l�� �h�k�g�h�\�Z�g�b�y�� �i�h��

�\�l�h�j�h�c���]�j�m�i�i�_���i�j�_�^�_�e�v�g�u�o���k�h�k�l�h�y�g�b�c�����^�_�n�h�j�f�Z�p�b�y�f��, �b���\�_�k�v�f�Z���\�Z�`�g�u�f���k�q�b�l�Z�_�l�k�y��

�m�q�_�l���\�a�Z�b�f�h�\�e�b�y�g�b�y���k�\�Z�c���i�j�b���h�i�j�_�^�_�e�_�g�b�b���j�Z�k�q�_�l�g�u�o���h�k�Z�^�h�d���>49]. 

�B�g�`�_�g�_�j�g�u�_�� �a�Z�^�Z�q�b���� �\�d�e�x�q�Z�x�s�b�_�� �\�� �k�_�[�y���i�j�h�_�d�l�b�j�h�\�Z�g�b�_ �n�m�g�^�Z�f�_�g�l�h�\ �i�h�^��

�`�b�e�u�_���^�h�f�Z���i�h�\�u�r�_�g�g�h�c���w�l�Z�`�g�h�k�l�b�����•�������w�l.�������i�j�_�^�i�h�e�Z�]�Z�x�l���m�k�l�j�h�c�k�l�\�h���k�\�Z�c�g�h�]�h��

�i�h�e�y���� �j�Z�\�g�h�f�_�j�g�h�� �j�Z�k�i�j�_�^�_�e�_�g�g�h�]�h �i�h�^�� �k�i�e�h�r�g�h�c�� �f�h�g�h�e�b�l�g�h�c�� �i�e�b�l�h�c����

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �\�h�a�g�b�d�Z�x�s�_�_�� �i�h�^�� �m�r�b�j�_�g�b�_�f���k�\�Z�� �\�� �i�j�h�[�b�l�h�c�� �k�d�\�Z�`�b�g�_ �^�Z�\�e�_�g�b�_��

�h�^�b�g�Z�d�h�\�h�����_�k�e�b���k�\�Z�b���b�f�_�x�l���j�Z�\�g�u�_���^�b�Z�f�_�l�j�u���m�r�b�j�_�g�b�y�� 

�H�i�j�_�^�_�e�y�x�s�b�f�� �\�� �j�Z�k�q�_�l�_�� �k�\�Z�c�g�h�]�h�� �i�h�e�y�� �y�\�e�y�_�l�k�y�� �m�k�e�h�\�b�_�� �g�_�i�j�_�\�u�r�_�g�b�y��

�^�h�i�m�k�l�b�f�u�o�� �h�k�Z�^�h�d�����>�e�y�� �i�j�b�g�y�l�u�o�� �\�� �g�Z�k�l�h�y�s�_�c�� �j�Z�[�h�l�_�� �]�j�m�g�l�h�\�� �i�j�b��

�\�u�r�_�m�d�Z�a�Z�g�g�h�c �g�Z�]�j�m�a�d�_ �g�Z�� �k�\�Z�x NII = 1 8250,0 �d�G���b�� �^�Z�\�e�_�g�b�b �i�h�^�� �i�h�^�h�r�\�h�c��

�m�r�b�j�_�g�b�y P = 1 650,0 �d�I �Z �h�k�Z�^�d�Z�� �h�^�b�g�h�q�g�h�c�� �k�\�Z�b�� �k�� �m�r�b�j�_�g�b�_�f���h�i�j�_�^�_�e�y�_�l�k�y�� �i�h��

�k�o�_�f�_�����j�b�k�m�g�h�d 3.18).  
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�J�b�k�m�g�h�d 3.18 �± �K�o�_�f�Z���j�Z�k�q�_�l�Z���h�k�Z�^�d�b���k�\�Z�b�����\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_ 

�I �j�b�\�_�^�_�g�Z�� �i�j�b�g�p�b�i�b�Z�e�v�g�Z�y�� �k�o�_�f�Z��(�j�b�k�m�g�h�d 3.19) �k�\�Z�c�g�h�]�h�� �i�h�e�y����

�h�[�t�_�^�b�g�_�g�g�h�]�h�� �k�i�e�h�r�g�h�c�� �i�e�b�l�h�c���� �<�u�^�_�e�_�g�h�� �l�j�b�� �o�Z�j�Z�d�l�_�j�g�u�_ �k�\�Z�b���� �h�k�Z�^�d�b��

�d�h�l�h�j�u�o���b�k�i�u�l�u�\�Z�x�l���\�e�b�y�g�b�_���j�Z�a�e�b�q�g�h�]�h���d�h�e�b�q�_�k�l�\�Z���k�h�k�_�^�g�b�o���k�\�Z�c [47, 51]. 
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�J�b�k�m�g�h�d 3.19 �± �K�o�_�f�Z �n�j�Z�]�f�_�g�l�Z �k�\�Z�c�g�h�]�h���i�h�e�y���k���o�Z�j�Z�d�l�_�j�g�u�f�� 

�j�Z�k�i�h�e�h�`�_�g�b�_�f���k�\�Z�c 

 

�B�k�o�h�^�y�� �b�a�� �i�j�b�f�_�j�Z���� �g�Z�� �h�k�Z�^�d�m�� �p�_�g�l�j�Z�e�v�g�h�c�� �k�\�Z�b���K�I�K�M-1 �]�e�Z�\�g�u�f�� �h�[�j�Z�a�h�f��

�\�e�b�y�x�l�� �\�h�k�_�f�v�� �k�h�k�_�^�g�b�o���k�\�Z�c���� �j�Z�k�i�h�e�h�`�_�g�g�u�o���\�h�d�j�m�]�� �m�d�Z�a�Z�g�g�h�c���� �G�Z���h�k�Z�^�d�m���k�\�Z�b��

�K�I�K�M-2 �± �i�y�l�v���k�h�k�_�^�g�b�o���k�\�Z�c�����\�o�h�^�y�s�b�o���\���d�h�g�l�m�j���j�h�k�l�\�_�j�d�Z�����H�k�Z�^�d�Z���k�\�Z�b���K�I�K�M-

3 �a�Z�\�b�k�b�l�� �h�l�� �l�j�_�o�� �k�h�k�_�^�g�b�o�� �k�\�Z�c���� �I�h�e�m�q�_�g�u�� �k�e�_�^�m�x�s�b�_�� �j�_�a�m�e�v�l�Z�l�u�� �j�Z�k�q�_�l�h�\��

�h�k�Z�^�d�b���k�\�Z�c���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y�����^�e�y���K�I�K�M-1 S1 = �����������k�f; �^�e�y���k�\�Z�b���K�I�K�M-2 

S2 = 11,8 �k�f ; �^�e�y���K�I�K�M-3 S3 = 9,8 �k�f���� �K�e�_�^�h�\�Z�l�_�e�v�g�h���� �\�e�b�y�g�b�_�� �k�h�k�_�^�g�b�o�� �k�\�Z�c�� �g�Z��

�K�I�K�M-1 �i�j�_�\�u�k�b�e�h���h�k�Z�^�d�m���h�^�b�g�h�q�g�h�c���k�\�Z�b���\�����������j�Z�a�Z�����:�g�Z�e�h�]�b�q�g�h �^�e�y���K�I�K�M-2 �± 

�\�����������j�Z�a�Z; �^�e�y���K�I�K�M-3 �± �\�����������j�Z�a�Z�� �H�l�g�h�k�b�l�_�e�v�g�Z�y���j�Z�a�g�h�k�l�v���h�k�Z�^�h�d��(�û = �ûS �± L) 

�f�_�`�^�m �K�I�K�M-1 �b���K�I�K�M-���� �k�h�k�l�Z�\�b�e�Z�� �������������� �q�l�h�� �[�h�e�v�r�_�� �^�h�i�m�k�l�b�f�h�]�h�� �a�g�Z�q�_�g�b�y��
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�ûu = 0,003 �\���������� �j�Z�a�Z�� �>119�@���� �K�h�h�l�\�_�l�k�l�\�_�g�g�h, �û1-3 = 0,0017 �[�h�e�v�r�_�� �ûu �\��5,6 �j�Z�a�Z 

(�j�b�k�m�g�h�d 3.20). 

 

�J�b�k�m�g�h�d 3.20 �± �H�k�Z�^�d�b���k�\�Z�c���k���m�q�_�l�h�f���\�a�Z�b�f�h�\�e�b�y�g�b�y���\���a�h�g�Z�o�������������b���� 

 

�F�h�`�g�h���k�q�b�l�Z�l�v�����q�l�h���m�d�Z�a�Z�g�g�Z�y���j�Z�a�g�h�k�l�v���^�_�n�h�j�f�Z�p�b�c���y�\�e�y�_�l�k�y���g�_�^�h�i�m�k�l�b�f�h�c���b��

�i�j�b�� �m�q�_�l�_�� �i�h�^�h�[�g�h�c�� �j�Z�a�g�h�k�l�b�� �^�_�n�h�j�f�Z�p�b�c �\�� �i�j�h�p�_�k�k�_�� �j�Z�k�q�_�l�Z���d�Z�j�d�Z�k�Z�� �g�Z�^�a�_�f�g�h�c��

�q�Z�k�l�b�� �\�� �d�h�g�k�l�j�m�d�p�b�y�o�� �i�h�k�e�_�^�g�_�c���f�h�]�m�l���\�h�a�g�b�d�g�m�l�v �\�_�k�v�f�Z�� �a�g�Z�q�b�l�_�e�v�g�u�_�� �m�k�b�e�b�y����

�<�� �p�_�e�h�f�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�v�� �h�k�Z�^�h�d�� �\�� �j�Z�[�h�l�_�� �h�l�^�_�e�v�g�u�o�� �m�q�Z�k�l�d�h�\�� �k�\�Z�c�g�h�]�h�� �i�h�e�y��

�i�j�b�\�h�^�b�l�� �d�� �k�m�s�_�k�l�\�_�g�g�h�f�m�� �k�g�b�`�_�g�b�x�� �g�Z�^�_�`�g�h�k�l�b�� �k�l�j�h�b�l�_�e�v�g�u�o�� �d�h�g�k�l�j�m�d�p�b�c��

�a�^�Z�g�b�y�� �a�Z�� �k�q�_�l�� �g�_�j�Z�\�g�h�f�_�j�g�h�]�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �m�k�b�e�b�c�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�b��

�g�_�^�h�i�m�k�l�b�f�u�o�� �g�Z�i�j�y�`�_�g�b�c�� �\�� �d�h�g�k�l�j�m�d�p�b�y�o���� �I�h�w�l�h�f�m�� �\�u�j�Z�\�g�b�\�Z�g�b�_�� �h�k�Z�^�h�d��

�j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o�� �k�\�Z�c�� �y�\�e�y�_�l�k�y�� �Z�d�l�m�Z�e�v�g�h�c���a�Z�^�Z�q�_�c. �<�� �l�j�Z�^�b�p�b�h�g�g�u�o��

�n�m�g�^�Z�f�_�g�l�Z�o�� �b�a���k�[�h�j�g�u�o �i�j�b�a�f�Z�l�b�q�_�k�d�b�o���k�\�Z�c���\�u�j�Z�\�g�b�\�Z�g�b�_�� �h�k�Z�^�h�d�� �^�h�k�l�b�]�Z�_�l�k�y��

�i�m�l�_�f�� �b�a�f�_�g�_�g�b�y�� �j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m���h�k�y�f�b���k�\�Z�c���� �<�� �k�e�m�q�Z�_�� �i�j�b�f�_�g�_�g�b�y���k�\�Z�c�� �\��

�i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f �i�h�y�\�e�y�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v�� �\�Z�j�v�b�j�h�\�Z�g�b�y��

�\�_�e�b�q�b�g�u�� �i�e�h�s�Z�^�b�� �m�r�b�j�_�g�b�y���� �q�l�h�� �i�j�_�^�i�h�e�Z�]�Z�_�l�� �b�a�f�_�g�_�g�b�_�� �^�Z�\�e�_�g�b�y��P �i�h�^��
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�m�r�b�j�_�g�b�_�f���b���k�m�s�_�k�l�\�_�g�g�h���\�e�b�y�_�l���g�Z���l�h�e�s�b�g�m���Z�d�l�b�\�g�h�c���a�h�g�u���k�`�Z�l�b�y��[22, 27, 49]. 

�M�d�Z�a�Z�g�g�h�_���i�h�a�\�h�e�y�_�l���j�_�]�m�e�b�j�h�\�Z�l�v �j�Z�k�q�_�l�g�u�_ �h�k�Z�^�d�b���k�\�Z�c���\���i�j�h�[�b�l�u�o���k�d�\�Z�`�b�g�Z�o��

�k�� �m�r�b�j�_�g�b�_�f. �H�^�g�Z�d�h�� �i�j�b�� �w�l�h�f�� �f�h�`�_�l�� �g�_�^�h�i�m�k�l�b�f�h���m�f�_�g�v�r�Z�l�v�k�y�� �g�_�k�m�s�Z�y��

�k�i�h�k�h�[�g�h�k�l�v���k�\�Z�c�� 

�<�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �j�Z�k�q�_�l�Z�o�� �i�h�� �f�_�j�_�� �h�i�j�_�^�_�e�_�g�b�y�� �h�k�Z�^�h�d�� �d�Z�`�^�h�c�� �k�\�Z�b�� �k�� �m�q�_�l�h�f��

�\�a�Z�b�f�h�\�e�b�y�g�b�y�� �k�h�k�_�^�g�b�o�� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �a�Z�^�Z�\�Z�l�v�k�y�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b��

�`�_�k�l�d�h�k�l�y�f�b���h�k�g�h�\�Z�g�b�y���k�\�Z�c�����b���k���m�q�_�l�h�f���i�h�k�e�_�^�g�b�o���\�u�i�h�e�g�y�x�l���j�Z�k�q�_�l�u���i�e�b�l�g�h�]�h��

�j�h�k�l�\�_�j�d�Z���b���d�h�g�k�l�j�m�b�j�h�\�Z�g�b�_���k���h�[�_�k�i�_�q�_�g�b�_�f���l�j�_�[�m�_�f�h�]�h���Z�j�f�b�j�h�\�Z�g�b�y�� 

�<�� �p�_�e�h�f�� �l�_�o�g�h�e�h�]�b�y�� �m�k�l�j�h�c�k�l�\�Z���k�\�Z�c�� �\�� �i�j�h�[�b�l�u�o�� �k�d�\�Z�`�b�g�Z�o�� �k�� �m�r�b�j�_�g�b�_�f 

�i�h�a�\�h�e�y�_�l���\�Z�j�v�b�j�h�\�Z�l�v���a�Z���k�q�_�l���b�a�f�_�g�_�g�b�y �^�b�Z�f�_�l�j�Z���m�r�b�j�_�g�b�y���g�_���l�h�e�v�d�h���g�_�k�m�s�m�x��

�k�i�h�k�h�[�g�h�k�l�v�� �k�\�Z�b���� �g�h�� �b�� �h�k�Z�^�d�m��S �g�Z�� �w�l�Z�i�_�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �b�� �m�k�l�j�h�c�k�l�\�Z�� �k�\�Z�c. 

�<�u�j�Z�\�g�b�\�Z�g�b�_���h�k�Z�^�h�d��S �o�Z�j�Z�d�l�_�j�g�u�o���m�q�Z�k�l�d�h�\���k�\�Z�c�g�h�]�h���i�h�e�y���i�h�^���a�^�Z�g�b�_�f���\�_�^�_�l���d��

�[�h�e�_�_�� �j�Z�\�g�h�f�_�j�g�h�f�m�� �j�Z�k�i�j�_�^�_�e�_�g�b�x�� �m�k�b�e�b�c�� �\�� �d�Z�j�d�Z�k�_�����i�h�a�\�h�e�y�y���m�f�_�g�v�r�Z�l�v 

�k�_�q�_�g�b�_���g�_�k�m�s�b�o���w�e�_�f�_�g�l�h�\�����B�k�k�e�_�^�h�\�Z�g�b�_���\�a�Z�b�f�h�\�e�b�y�g�b�y���k�\�Z�c���g�Z���h�k�Z�^�d�b���d�Z�`�^�h�c��

�k�\�Z�b�� �\�� �k�h�k�l�Z�\�_�� �k�\�Z�c�g�h�]�h�� �i�h�e�y�� �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �i�h�a�\�h�e�y�_�l���\�u�q�b�k�e�y�l�v��

�w�d�k�l�j�_�f�Z�e�v�g�u�_�� �a�g�Z�q�_�g�b�y�� �h�k�Z�^�h�d�� �b�� �\�� �p�_�e�h�f�� �h�i�j�_�^�_�e�y�l�v�� �`�_�k�l�d�h�k�l�b�� �k�\�Z�c�g�h�]�h��

�h�k�g�h�\�Z�g�b�y�����I�h�k�e�_�^�g�_�_���j�_�d�h�f�_�g�^�m�_�l�k�y���b�k�i�h�e�v�a�h�\�Z�l�v���i�j�b���d�h�g�k�l�j�m�b�j�h�\�Z�g�b�b���k�\�Z�c�g�u�o��

�j�h�k�l�\�_�j�d�h�\�����k�h�h�l�\�_�l�k�l�\�m�x�s�_�_ �Z�j�f�b�j�h�\�Z�g�b�_�� �d�h�l�h�j�u�o�� �h�[�_�k�i�_�q�b�\�Z�_�l���g�Z�^�_�`�g�m�x 

�j�Z�[�h�l�m�� �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �p�_�e�h�f�����^�e�y �m�f�_�g�v�r�_�g�b�y �f�Z�d�k�b�f�Z�e�v�g�u�o�� �j�Z�k�q�_�l�g�u�o�� �h�k�Z�^�h�d��

�k�\�Z�c�� 

3.1.6. �M�f�_�g�v�r�_�g�b�_���^�_�n�h�j�f�Z�p�b�c���]�j�m�g�l�h�\�h�]�h���h�k�g�h�\�Z�g�b�y���k�\�Z�c���k��

�f�g�h�]�h�k�l�m�i�_�g�q�Z�l�u�f �j�Z�k�i�h�e�h�`�_�g�b�_�f �m�r�b�j�_�g�b�y 

�<�k�_�� �b�a�\�_�k�l�g�u�_�� �f�_�l�h�^�u�� �m�k�l�j�h�c�k�l�\�Z�� �m�r�b�j�_�g�b�y�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �s�_�[�g�y��

�i�j�_�^�m�k�f�Z�l�j�b�\�Z�x�l�� �k�h�a�^�Z�g�b�_���m�r�b�j�_�g�b�y�� �\�� �h�^�g�h�f�� �m�j�h�\�g�_���� �<�� �^�Z�g�g�h�c�� �j�Z�[�h�l�_��

�j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �m�k�l�j�h�c�k�l�\�h���m�r�b�j�_�g�b�c�� �\�� �^�\�m�o-�l�j�_�o�� �m�j�h�\�g�y�o���� �J�Z�a�j�Z�[�h�l�Z�g�u��

�j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h �i�j�h�_�d�l�b�j�h�\�Z�g�b�x �b���f�_�l�h�^�b�d�Z�� �j�Z�k�q�_�l�Z�� �h�k�Z�^�d�b�� �i�j�b�� �m�k�e�h�\�b�b���� �q�l�h��

�k�h�a�^�Z�_�l�k�y�� �g�_�� �h�^�g�h���� �Z�� �g�_�k�d�h�e�v�d�h���m�j�h�\�g�_�c�� �m�r�b�j�_�g�b�y�� ���j�b�k�m�g�h�d 3.21) [54, 71]. 

�M�d�Z�a�Z�g�g�h�_ �i�h�a�\�h�e�y�_�l�� �m�\�_�e�b�q�b�l�v�� �l�h�e�s�b�g�m�� �\�u�k�h�d�h�f�h�^�m�e�v�g�h�c�� �Z�d�l�b�\�g�h�c �a�h�g�u��

�k�`�Z�l�b�y�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �K�� �m�q�Z�k�l�b�_�f�� �Z�\�l�h�j�Z�� �g�Z�� �j�y�^�_�� �h�[�t�_�d�l�h�\���K�I�K�M 
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�\�u�i�h�e�g�y�e�b�k�v�� �k�� �^�\�m�o- �b�� �l�j�_�o�m�j�h�\�g�_�\�u�f�� �m�r�b�j�_�g�b�y�f�b�� �H�[�j�Z�a�h�\�Z�g�b�_�� �m�r�b�j�_�g�b�y�� �\��

�l�j�_�o�� �m�j�h�\�g�y�o�� �^�h�k�l�b�]�Z�_�l�k�y���a�Z�� �k�q�_�l�� �l�h�]�h���� �q�l�h�� �i�j�b�� �i�j�h�[�b�\�d�_�� �k�d�\�Z�`�b�g�u�� �i�_�j�\�u�c��

�m�j�h�\�_�g�v���m�r�b�j�_�g�b�y���n�h�j�f�b�j�m�_�l�k�y���g�b�`�_���i�j�h�_�d�l�g�h�c���h�l�f�_�l�d�b �l�h�j�p�Z �k�\�Z�b�����I�h�k�e�_���w�l�h�]�h��

�h�l�f�_�l�d�Z�� �a�Z�k�u�i�d�b�� �s�_�[�g�y���i�h�^�g�b�f�Z�_�l�k�y�� �g�Z�� �a�Z�^�Z�g�g�u�c�� �m�j�h�\�_�g�v, �b�� �\�l�j�Z�f�[�h�\�u�\�Z�_�l�k�y��

�s�_�[�_�g�v���^�e�y���n�h�j�f�b�j�h�\�Z�g�b�y���\�l�h�j�h�]�h���m�j�h�\�g�y�����I�h�^�t�_�f���h�l�f�_�l�d�b���l�j�Z�f�[�h�\�Z�g�b�y���d�Z�`�^�h�]�h��

�i�h�k�e�_�^�m�x�s�_�]�h�� �m�j�h�\�g�y�� �k�h�k�l�Z�\�e�y�_�l�� �i�h�j�y�^�d�Z�� ������d (d �± �^�b�Z�f�_�l�j�� �l�j�Z�f�[�h�\�d�b) [16]. �<��

�p�_�e�h�f�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �f�g�h�]�h�m�j�h�\�g�_�\�u�o�� �m�r�b�j�_�g�b�c�� �i�h�a�\�h�e�y�_�l�� �k�m�s�_�k�l�\�_�g�g�h��

�m�f�_�g�v�r�b�l�v�� �j�Z�k�q�_�l�g�u�_�� �h�k�Z�^�d�b�� �b�� �m�\�_�e�b�q�b�\�Z�l�v�� �^�h�i�m�k�d�Z�_�f�u�_�� �g�Z�]�j�m�a�d�b�� �g�Z�� �k�\�Z�b���� �<��

�w�l�h�f���k�e�m�q�Z�_���j�Z�k�q�_�l���^�_�n�h�j�f�Z�p�b�c���f�h�`�g�h���\�_�k�l�b���k���m�q�_�l�h�f���g�_�e�b�g�_�c�g�h�k�l�b [72, 74]. 

 

�J�b�k�m�g�h�d 3.21 �± �K�o�_�f�Z���j�Z�k�q�_�l�Z���h�k�Z�^�d�b���k�\�Z�b���\���i�j�h�[�b�l�h�c���k�d�\�Z�`�b�g�_���k���m�r�b�j�_�g�b�_�f �k��

�l�j�_�o�m�j�h�\�g�_�\�u�f �m�r�b�j�_�g�b�_�f�� 1, 2, 3 �± �d�h�g�l�m�j�u���m�r�b�j�_�g�b�y���i�_�j�\�h�]�h�����\�l�h�j�h�]�h, 

�l�j�_�l�v�_�]�h���m�j�h�\�g�_�c�� 4 �± �m�i�e�h�l�g�_�g�g�Z�y���a�h�g�Z �]�j�m�g�l�Z 
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�I�j�b�f�_�g�_�g�b�_�� �g�_�k�d�h�e�v�d�b�o�� �k�e�h�_�\�� �m�r�b�j�_�g�b�y �\�_�^�_�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �l�h�e�s�b�g�u 

�\�u�k�h�d�h�f�h�^�m�e�v�g�h�c�� �Z�d�l�b�\�g�h�c �a�h�g�u�� �k�`�Z�l�b�y�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �I�j�b�� �h�^�b�g�Z�d�h�\�h�c��

�g�Z�]�j�m�a�d�_�� �g�Z�� �n�m�g�^�Z�f�_�g�l���� �g�h�� �i�j�b�� �j�Z�a�g�h�m�j�h�\�g�_�\�u�o�� �m�r�b�j�_�g�b�y�o�� �^�h�k�l�b�]�Z�_�l�k�y��

�a�g�Z�q�b�l�_�e�v�g�h�_���m�f�_�g�v�r�_�g�b�_�� �^�_�n�h�j�f�Z�p�b�b�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y���� �q�l�h���f�h�`�_�l��

�k�m�s�_�k�l�\�_�g�g�h�� �j�Z�k�r�b�j�b�l�v�� �i�j�b�f�_�g�_�g�b�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o�� �n�m�g�^�Z�f�_�g�l�h�\�� �\�� �r�b�j�h�d�h�f��

�^�b�Z�i�Z�a�h�g�_���]�j�m�g�l�h�\�u�o���m�k�e�h�\�b�c���b���h�k�h�[�_�g�g�h���\���k�b�e�v�g�h�k�`�b�f�Z�_�f�u�o���]�j�m�g�l�Z�o�����g�Z�i�j�b�f�_�j��

�\�� �]�j�m�g�l�Z�o�� �k�� �f�h�^�m�e�_�f�� �^�_�n�h�j�f�Z�p�b�b��E<7,0 �F�I�Z���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �k�m�s�_�k�l�\�_�g�g�h��

�m�\�_�e�b�q�b�\�Z�_�l�k�y�� �l�h�e�s�b�g�Z�� �Z�d�l�b�\�g�h�c�� �a�h�g�u�� �k�`�Z�l�b�y�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y���� �l�Z�d�� �d�Z�d��

�g�b�`�g�y�y���]�j�Z�g�b�p�Z���k�`�b�f�Z�_�f�h�c���l�h�e�s�b���h�i�j�_�^�_�e�y�_�l�k�y���^�e�y���m�k�e�h�\�b�y���1zp �” 0,2�1zg. 

�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �f�g�h�]�h�k�e�h�c�g�u�o�� �m�r�b�j�_�g�b�c�� �i�j�b�\�h�^�b�l�� �d�� �n�h�j�f�b�j�h�\�Z�g�b�x��

�a�g�Z�q�b�l�_�e�v�g�h�c �\�u�k�h�d�h�f�h�^�m�e�v�g�h�c�� �a�h�g�u�� �Z�d�l�b�\�g�h�]�h�� �k�`�Z�l�b�y�� �\�� �]�j�m�g�l�h�\�h�f�� �f�Z�k�k�b�\�_����

�I�j�h�\�_�^�_�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �i�j�b�� �k�h�o�j�Z�g�_�g�b�b�� �i�h�k�l�h�y�g�g�h�c��

�g�Z�]�j�m�a�d�b���g�Z���n�m�g�^�Z�f�_�g�l�����g�h���i�j�b���\�Z�j�b�Z�l�b�\�g�h�f���j�Z�k�i�h�e�h�`�_�g�b�b���m�r�b�j�_�g�b�c���i�h���]�e�m�[�b�g�_����

�^�h�k�l�b�]�Z�_�l�k�y�� �k�m�s�_�k�l�\�_�g�g�h�_�� �k�g�b�`�_�g�b�_�� �^�_�n�h�j�f�Z�p�b�h�g�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �h�k�g�h�\�Z�g�b�y����

�>�Z�g�g�u�c�� �w�n�n�_�d�l�� �h�k�h�[�_�g�g�h�� �a�g�Z�q�b�f�� �^�e�y�� �k�b�e�v�g�h�k�`�b�f�Z�_�f�u�o�� �]�j�m�g�l�h�\�u�o�� �k�j�_�^�� �k��

�f�h�^�m�e�_�f�� �^�_�n�h�j�f�Z�p�b�b��E<7,0 �F�I�Z���� �q�l�h�� �h�l�d�j�u�\�Z�_�l�� �i�_�j�k�i�_�d�l�b�\�u�� �^�e�y�� �j�Z�k�r�b�j�_�g�b�y��

�h�[�e�Z�k�l�b�� �i�j�b�f�_�g�_�g�b�y�� �l�Z�d�b�o�� �n�m�g�^�Z�f�_�g�l�g�u�o�� �d�h�g�k�l�j�m�d�p�b�c���� �<�� �w�l�h�f�� �k�e�m�q�Z�_��

�k�m�s�_�k�l�\�_�g�g�h�� �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �l�h�e�s�b�g�Z�� �Z�d�l�b�\�g�h�c�� �a�h�g�u�� �k�`�Z�l�b�y�� �]�j�m�g�l�h�\�h�]�h��

�h�k�g�h�\�Z�g�b�y���� �l�Z�d�� �d�Z�d�� �g�b�`�g�y�y�� �]�j�Z�g�b�p�Z�� �k�`�b�f�Z�_�f�h�c���l�h�e�s�b�� �h�i�j�_�^�_�e�y�_�l�k�y�� �^�e�y�� �m�k�e�h�\�b�y��

�1zp �”���������1zg.  

�D�Z�d���k�e�_�^�m�_�l���b�a���k�o�_�f�u (�j�b�k�m�g�h�d 3.22), �[�h�e�_�_������ % �i�e�h�s�Z�^�b �w�i�x�j�u���\�_�j�l�b�d�Z�e�v�g�u�o��

�g�Z�i�j�y�`�_�g�b�c���Vzp �j�_�Z�e�b�a�m�_�l�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �f�Z�e�h�k�`�b�f�Z�_�f�h�]�h�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y����

�k�h�k�l�h�y�s�_�]�h�� �b�a�� �\�l�j�Z�f�[�h�\�Z�g�g�h�]�h�� �s�_�[�g�y�� �\�l�h�j�h�]�h�� �b�� �l�j�_�l�v�_�]�h�� �m�j�h�\�g�y �m�r�b�j�_�g�b�c �k��

�f�h�^�m�e�_�f�� �^�_�n�h�j�f�Z�p�b�b��E�s = 50,0 �F�I�Z�� �b�� �m�i�e�h�l�g�_�g�g�h�c�� �h�[�e�Z�k�l�b�� �]�j�m�g�l�Z�� �k�� �f�h�^�m�e�_�f��

�^�_�n�h�j�f�Z�p�b�b��E�m�i�e = 25,0 �F�I�Z [26]���� �H�k�l�Z�\�r�b�_�k�y��20 ���� �\�_�j�l�b�d�Z�e�v�g�u�o�� �g�Z�i�j�y�`�_�g�b�c��

�i�_�j�_�j�Z�k�i�j�_�^�_�e�y�x�l�k�y�� �\�� �k�e�h�y�o�� �]�j�m�g�l�h�\�h�]�h�� �h�k�g�h�\�Z�g�b�y�� �i�j�b�j�h�^�g�h�]�h�� �k�e�h�`�_�g�b�y���� �q�l�h�� �\��

�p�_�e�h�f�� �b�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �m�f�_�g�v�r�_�g�b�_�� �j�Z�k�q�_�l�g�u�o�� �h�k�Z�^�h�d�� �k�\�Z�b�� �b��

�\�u�i�h�e�g�_�g�b�y���m�k�e�h�\�b�y���j�Z�k�q�_�l�Z���i�h���^�_�n�h�j�f�Z�p�b�y�f��S �” Su. 

 

 


















































































































































