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�<�<�?�>�?�G�B�?

�K�� �j�h�k�l�h�f�� �f�b�j�h�\�h�c�� �w�d�h�g�h�f�b�d�b�� �b�� �w�g�_�j�]�_�l�b�q�_�k�d�h�c�� �i�h�l�j�_�[�g�h�k�l�b�� �\�k�_�� �[�h�e�v�r�_

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

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

�_�`�_�]�h�^�g�h�� �i�j�b�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_�� �l�_�j�y�_�l�k�y�� �h�l 3 �^�h 15 % �^�h�[�u�\�Z�_�f�h�c�� �g�_�n�l�b�� �b

�i�j�h�^�m�d�l�h�\�� �_�_�� �i�_�j�_�j�Z�[�h�l�d�b, �i�j�b�� �w�l�h�f�� �h�[�j�Z�a�m�_�l�k�y�� �k�\�u�r�_ 510 �f�e�g�� �l�h�g�g

�a�Z�]�j�y�a�g�_�g�g�h�]�h���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b���]�j�m�g�l�Z.

�J�Z�k�i�j�h�k�l�j�Z�g�y�y�k�v�� �i�h�� �i�h�\�_�j�o�g�h�k�l�b�� �a�_�f�e�b, �d�h�f�i�h�g�_�g�l�u�� �g�_�n�l�b�� �\�u�a�u�\�Z�x�l

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

�g�Z�j�m�r�_�g�b�x�� �k�e�h�`�b�\�r�_�]�h�k�y�� �]�_�h�o�b�f�b�q�_�k�d�h�]�h�� �[�Z�e�Z�g�k�Z�� �\�� �w�d�h�k�b�k�l�_�f�_�� �i�h�q�\�u. �D�j�h�f�_

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

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

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

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

�k�l�j�Z�g�u. �I�h�� �w�l�h�c�� �i�j�b�q�b�g�_�� �i�h�b�k�d�� �b�� �j�Z�a�j�Z�[�h�l�d�Z�� �g�h�\�u�o�� �b�� �w�n�n�_�d�l�b�\�g�u�o�� �i�h�^�o�h�^�h�\�� �d

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

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

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

�g�_�n�l�v�x�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b, �g�Z�b�[�h�e�_�_�� �w�n�n�_�d�l�b�\�g�u�f�� �b�� �i�h�e�h�`�b�l�_�e�v�g�h

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

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

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

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

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

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

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

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

�g�Z�b�[�h�e�_�_�� �l�j�m�^�h�_�f�d�b�f, �w�d�h�g�h�f�b�q�_�k�d�b�� �b�� �w�g�_�j�]�_�l�b�q�_�k�d�b�� �a�Z�l�j�Z�l�g�u�f. �I�h�f�b�f�h�� �w�l�h�]�h,

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

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

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

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

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

�G�_�h�[�o�h�^�b�f�h�� �h�l�f�_�l�b�l�v, �q�l�h�� �g�Z�� �l�_�o�g�b�q�_�k�d�h�f�� �w�l�Z�i�_�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �[�h�e�_�_ 90

% �h�[�t�_�f�Z�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �j�Z�a�j�Z�[�Z�l�u�\�Z�_�l�k�y�� �[�m�e�v�^�h�a�_�j�Z�f�b�� �b�� �w�d�k�d�Z�\�Z�l�h�j�Z�f�b.

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

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

�d�Z�q�_�k�l�\�_���i�_�j�_�f�_�r�b�\�Z�x�s�_�]�h���m�k�l�j�h�c�k�l�\�Z���f�Z�e�h�w�n�n�_�d�l�b�\�g�h.

�P�_�e�v�� �j�Z�[�h�l�u – �i�h�\�u�r�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �l�_�o�g�b�q�_�k�d�h�c�� �j�_�d�m�e�v�l�b�\�Z�p�b�b

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

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

�<���a�Z�^�Z�q�b���b�k�k�e�_�^�h�\�Z�g�b�c���\�o�h�^�b�l:

1) �^�Z�l�v�� �Z�g�Z�e�b�a�� �b�� �h�p�_�g�d�m�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �k�m�s�_�k�l�\�m�x�s�b�o�� �l�_�o�g�h�e�h�]�b�c

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

2) �l�_�h�j�_�l�b�q�_�k�d�b�� �h�[�h�k�g�h�\�Z�l�v�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�c�� �i�j�h�p�_�k�k�� �i�_�j�_�f�_�r�b�\�Z�g�b�y,

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

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

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

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

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

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

�i�h�q�\�u���k���d�h�f�i�h�g�_�g�l�Z�f�b���h�q�b�k�l�d�b;

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

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

5) �h�i�j�_�^�_�e�b�l�v�� �w�d�h�g�h�f�b�q�_�k�d�m�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �^�Z�g�g�h�c

�l�_�o�g�h�e�h�]�b�b.

�I�h�e�h�`�_�g�b�y, �\�u�g�h�k�b�f�u�_���g�Z���a�Z�s�b�l�m:

�x �l�_�o�g�h�e�h�]�b�y�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �a�_�f�_�e�v, �a�Z�]�j�y�a�g�_�g�g�u�o�� �g�_�n�l�v�x�� �b

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

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

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

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

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

�h�q�b�k�l�d�b;

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

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

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

�G�Z�m�q�g�Z�y���g�h�\�b�a�g�Z���j�Z�[�h�l�u���k�h�k�l�h�b�l:

�¾ �g�Z�� �h�k�g�h�\�_�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�Z�y

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

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

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

�¾ �b�k�k�e�_�^�h�\�Z�g�� �o�Z�j�Z�d�l�_�j�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �r�g�_�d�Z�� �[�m�e�v�^�h�a�_�j�Z-

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

�¾ �l�_�h�j�_�l�b�q�_�k�d�b�� �h�i�b�k�Z�g�h�� �b�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�� �i�h�^�l�\�_�j�`�^�_�g�h�� �\�e�b�y�g�b�_

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

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

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

�i�h�\�_�j�o�g�h�k�l�b. �M�k�l�Z�g�h�\�e�_�g�h, �q�l�h�� �\�b�g�l�h�\�Z�y�� �i�h�\�_�j�o�g�h�k�l�v�� �r�g�_�d�Z�� �[�m�e�v�^�h�a�_�j�Z-

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

�i�h�\�_�j�o�g�h�k�l�b���k�\�h�^�b�l�k�y���d���g�Z�o�h�`�^�_�g�b�x���^�\�b�`�_�g�b�y���i�h���[�j�Z�o�b�k�l�h�o�j�h�g�_.

�>�h�d�Z�a�Z�g�h, �q�l�h�� �r�g�_�d�h�\�h�f�m�� �j�Z�[�h�q�_�f�m�� �h�j�]�Z�g�m, �y�\�e�y�x�s�_�f�m�k�y�� �k�h�k�l�Z�\�g�h�c

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

�k�u�i�m�q�b�o���k�j�_�^.

�G�Z�m�q�g�h�� �h�[�h�k�g�h�\�Z�g�h, �q�l�h�� �d�Z�q�_�k�l�\�h�� �k�f�_�k�b�� �y�\�e�y�_�l�k�y�� �k�e�_�^�k�l�\�b�_�f

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

�j�_�r�_�g�b�c���g�Z���h�k�g�h�\�_���f�g�h�]�h�n�Z�d�l�h�j�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.

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

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

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

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

�d�Z�q�_�k�l�\�h�f���i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b.

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

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

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

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

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

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

�K�Z�j�Z�l�h�\�k�d�h�c���h�[�e�Z�k�l�b���b���H�H�H «�I�j�h�f�k�_�j�\�b�k» �]. �H�l�j�Z�^�g�u�c���K�Z�f�Z�j�k�d�h�c���h�[�e�Z�k�l�b

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

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

�i�j�_�i�h�^�Z�\�Z�l�_�e�v�k�d�h�]�h�� �b�� �Z�k�i�b�j�Z�g�l�k�d�h�]�h�� �k�h�k�l�Z�\�Z�� �N�=�;�H�M�� �<�I�H «�K�Z�j�Z�l�h�\�k�d�b�c

�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �Z�]�j�Z�j�g�u�c�� �m�g�b�\�_�j�k�b�l�_�l�� �b�f. �G. �B. �<�Z�\�b�e�h�\�Z» (�K�Z�j�Z�l�h�\, 2011–

2013); �g�Z�� �d�h�g�d�m�j�k�_�� �g�Z�m�q�g�h���b�g�g�h�\�Z�p�b�h�g�g�u�o�� �j�Z�[�h�l�� �f�h�e�h�^�u�o�� �m�q�_�g�u�o, �i�h�k�\�y�s�_�g�g�u�o

100-�e�_�l�b�x�� �m�g�b�\�_�j�k�b�l�_�l�Z, �K�Z�j�Z�l�h�\�k�d�b�c�� �=�:�M (�K�Z�j�Z�l�h�\, 2013); �m�q�m�\�k�l�\�h�\�Z�e�� �\ VIII

�K�Z�j�Z�l�h�\�k�d�h�f���k�Z�e�h�g�_���b�a�h�[�j�_�l�_�g�b�c, �b�g�g�h�\�Z�p�b�c���b���b�g�\�_�k�l�b�p�b�c (�K�Z�j�Z�l�h�\, 2013).

�I�m�[�e�b�d�Z�p�b�b.���I�h���j�_�a�m�e�v�l�Z�l�Z�f���b�k�k�e�_�^�h�\�Z�g�b�c���h�i�m�[�e�b�d�h�\�Z�g�h 10 �j�Z�[�h�l, �\���l���q. 3

�k�l�Z�l�v�b�� �\�� �b�a�^�Z�g�b�y�o, �j�_�d�h�f�_�g�^�h�\�Z�g�g�u�o�� �<�:�D�� �J�N; 3 �i�Z�l�_�g�l�Z�� �J�N�� �g�Z�� �b�a�h�[�j�_�l�_�g�b�_�� �b 1

�i�Z�l�_�g�l�� �J�N�� �g�Z�� �i�h�e�_�a�g�m�x�� �f�h�^�_�e�v. �H�[�s�b�c�� �h�[�t�_�f�� �i�m�[�e�b�d�Z�p�b�c - 3.25  �i�_�q. �e., �b�a

�d�h�l�h�j�u�o 1.25 �i�_�q. �e. �i�j�b�g�Z�^�e�_�`�Z�l���e�b�q�g�h���k�h�b�k�d�Z�l�_�e�x.

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

�j�Z�a�^�_�e�h�\, �h�[�s�b�o�� �\�u�\�h�^�h�\, �k�i�b�k�d�Z�� �b�k�i�h�e�v�a�h�\�Z�g�g�h�c�� �e�b�l�_�j�Z�l�m�j�u�� �b�a 152

�g�Z�b�f�_�g�h�\�Z�g�b�c�� �b�� �i�j�b�e�h�`�_�g�b�y. �J�Z�[�h�l�Z�� �b�a�e�h�`�_�g�Z�� �g�Z 148 �k�l�j�Z�g�b�p�Z�o, �k�h�^�_�j�`�b�l 14

�l�Z�[�e�b�p���b 34 �j�b�k�m�g�d�h�\
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1. �K�H�K�L�H�Y�G�B�?���<�H�I�J�H�K�:. �P�?�E�V���B���A�:�>�:�Q�B���B�K�K�E�?�>�H�<�:�G�B�C

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

�\���J�h�k�k�b�b���b���K�Z�j�Z�l�h�\�k�d�h�c���h�[�e�Z�k�l�b

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

�f�b�j�_. �W�l�h�� �f�Z�k�e�y�g�b�k�l�Z�y�� �`�b�^�d�h�k�l�v�� �l�_�f�g�h���d�h�j�b�q�g�_�\�h�]�h�� �b�e�b�� �i�h�q�l�b�� �q�_�j�g�h�]�h�� �p�\�_�l�Z�� �k�h

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

�k�l�j�m�d�l�m�j�_�� �g�_�n�l�v�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �k�h�_�^�b�g�_�g�b�_�� �m�]�e�_�j�h�^�Z (79,5–87,5 %) �b

�\�h�^�h�j�h�^�Z (11,0–14,5 %). �<�� �f�h�e�_�d�m�e�Z�o�� �g�_�n�l�b�� �i�j�b�k�m�l�k�l�\�m�_�l�� �h�d�h�e�h 20 �o�b�f�b�q�_�k�d�b�o

�k�h�_�^�b�g�_�g�b�c, �h�[�j�Z�a�m�x�s�b�o���j�Z�a�g�h�h�[�j�Z�a�g�u�_���d�e�Z�k�k�u���i�j�b�j�h�^�g�u�o���k�h�_�^�b�g�_�g�b�c [1, 31, 48,

128].

�<���g�_�d�h�l�h�j�u�o�� �k�l�j�Z�g�Z�o�� �g�Z�� �^�h�[�u�q�_�� �g�_�n�l�b�� �h�k�g�h�\�u�\�Z�_�l�k�y�� �w�d�h�g�h�f�b�d�Z. �J�h�k�k�b�y –

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

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

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

�<�� �g�_�^�j�Z�o�� �J�h�k�k�b�b�� �j�Z�a�\�_�^�Z�g�h�� �[�h�e�_�_ 13 % �a�Z�i�Z�k�h�\�� �g�_�n�l�b�� �h�l�� �k�m�s�_�k�l�\�m�x�s�b�o.

�;�h�e�v�r�b�g�k�l�\�h�� �j�_�k�m�j�k�h�\�� �j�Z�k�i�h�e�h�`�_�g�h�� �g�Z�� �k�m�r�_ (�i�j�b�f�_�j�g�h 3/4). �H�k�g�h�\�g�u�f�b

�h�d�j�m�]�Z�f�b�� �i�h�� �^�h�[�u�q�_�� �g�_�n�l�b�� �y�\�e�y�x�l�k�y�� �K�_�\�_�j�h���A�Z�i�Z�^�g�u�c, �X�`�g�u�c, �I�j�b�\�h�e�`�k�d�b�c,

�M�j�Z�e�v�k�d�b�c, �K�b�[�b�j�k�d�b�c, �>�Z�e�v�g�_�\�h�k�l�h�q�g�u�c�� �n�_�^�_�j�Z�e�v�g�u�_�� �h�d�j�m�]�Z. �I�j�b�f�_�j�g�h 60 %

�j�_�k�m�j�k�h�\�� �g�_�n�l�b�� �i�j�b�o�h�^�b�l�k�y�� �g�Z�� �^�h�e�x�� �j�Z�c�h�g�h�\�� �M�j�Z�e�Z�� �b�� �K�b�[�b�j�b, �q�l�h�� �k�h�a�^�Z�_�l

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

�g�Z�i�j�Z�\�e�_�g�b�y�o. �>�h�[�u�q�m�� �g�_�n�l�b�� �\�� �k�l�j�Z�g�_�� �h�k�m�s�_�k�l�\�e�y�x�l�� �[�h�e�_�_ 240

�g�_�n�l�_�]�Z�a�h�^�h�[�u�\�Z�x�s�b�o�� �h�j�]�Z�g�b�a�Z�p�b�c, �i�j�b�q�_�f 11 �g�_�n�l�_�^�h�[�u�\�Z�x�s�b�o�� �o�h�e�^�b�g�]�h�\,

�\�d�e�x�q�Z�y���H�:�H «�=�Z�a�i�j�h�f», �h�[�_�k�i�_�q�b�\�Z�x�l���[�h�e�_�_ 90 % �\�k�_�]�h���h�[�t�_�f�Z���^�h�[�u�q�b [36, 37].

�< 2013 �]. �\�� �J�h�k�k�b�b�� �[�u�e�h�� �^�h�[�u�l�h�� �j�_�d�h�j�^�g�h�_�� �d�h�e�b�q�_�k�l�\�h�� �g�_�n�l�b – �h�d�h�e�h 523

�f�b�e�e�b�h�g�h�\���l�h�g�g (�J�b�k�m�g�h�d 1.1).
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�J�b�k�m�g�h�d 1.1 – �>�b�g�Z�f�b�d�Z���^�h�[�u�q�b���g�_�n�l�b���b���d�h�e�b�q�_�k�l�\�h���Z�\�Z�j�b�c���\���J�h�k�k�b�b

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

�a�Z�g�b�f�Z�_�l�� �l�_�j�j�b�l�h�j�b�x 101,2 �l�u�k. �d�f2, �q�l�h���k�h�k�l�Z�\�e�y�_�l 0,6 % �h�l���l�_�j�j�b�l�h�j�b�b���J�h�k�k�b�b.

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

�f�_�k�l�h�� �\�� �I�h�\�h�e�`�v�_, �i�h�� �j�_�Z�e�v�g�u�f�� �a�Z�i�Z�k�Z�f�� �m�]�e�_�\�h�^�h�j�h�^�g�h�]�h�� �k�u�j�v�y�� �K�Z�j�Z�l�h�\�k�d�Z�y

�h�[�e�Z�k�l�v�� �g�Z�o�h�^�b�l�k�y�� �g�Z�� �q�_�l�\�_�j�l�h�f�� �f�_�k�l�_, �L�Z�l�Z�j�k�l�Z�g�m, �K�Z�f�Z�j�k�d�h�c�� �b�� �<�h�e�]�h�]�j�Z�^�k�d�h�c

�h�[�e�Z�k�l�y�f. �I�b�d�� �]�h�^�h�\�h�c�� �^�h�[�u�q�b�� �g�_�n�l�b (2475 �l�u�k. �l) �[�u�e�� �^�h�k�l�b�]�g�m�l�� �\ 1958 �]�h�^�m,

�i�h�k�e�_ 12 �e�_�l�� �k�� �g�Z�q�Z�e�Z�� �j�Z�a�j�Z�[�h�l�d�b�� �g�_�n�l�y�g�u�o�� �f�_�k�l�h�j�h�`�^�_�g�b�c. �K 1959 �i�h 1963 �].

�]�h�^�h�\�Z�y�� �^�h�[�u�q�Z�� �g�_�n�l�b�� �g�Z�q�Z�e�Z�� �a�Z�f�_�l�g�h�� �k�h�d�j�Z�s�Z�l�v�k�y (�^�h 1418 �l�u�k. �l). �<

�i�h�k�e�_�^�m�x�s�b�_ 30 �e�_�l���^�h�[�u�q�Z�� �k�l�Z�[�b�e�b�a�b�j�h�\�Z�e�Z�k�v���g�Z�� �m�j�h�\�g�_ 1200–1400 �l�u�k. �l�h�g�g���\

�]�h�,̂ �Z���\���^�Z�e�v�g�_�c�r�_�f���i�j�h�b�a�h�r�e�h���k�h�d�j�Z�s�_�g�b�_���^�h�[�u�q�b���[�h�e�_�_���q�_�f���\���^�\�Z���j�Z�a�Z [49, 50,

51].

�< 2013 �]�h�^�m���h�[�t�_�f���^�h�[�u�q�b���g�_�n�l�b���^�h�k�l�b�] 1348 �l�u�k. �l, �q�l�h���g�Z 6% �g�b�`�_, �q�_�f���\

2012 �]�h�^�m (�J�b�k�m�g�h�d 1.2).

�J�h�k�l�� �^�h�[�u�q�b�� �g�_�n�l�b�� �b�^�_�l�� �a�Z�� �k�q�_�l�� �h�k�\�h�_�g�b�y�� �g�h�\�u�o�� �f�_�k�l�h�j�h�`�^�_�g�b�c (�\ 2011

�]�h�^�m���[�u�e�b���h�k�\�h�_�g�u���;�_�j�_�a�h�\�k�d�b�_���f�_�k�l�h�j�h�`�^�_�g�b�y).

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

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

�g�_�n�l�v���b���k�h�k�l�h�y�g�b�y���w�d�h�g�h�f�b�d�b���\���p�_�e�h�f [16].

0

5

10

15

20

25

30

35

40

45

50

0

100

200

300

400

500

600

19981999 20002001 200220032004 20052006 20072008 20092010 20112012 2013

�¶�
(�#

�#�
��8

���
-�/�

��(
���

���
�,�

���
,�

/�<
�-.

�ª
�(�


�<
�/�

(,
�%

�#�
&�

/

�§�(��
���(�
�<�/�(���&���4�/�� �������,����



10

�J�b�k�m�g�h�d 1.2 – �>�b�g�Z�f�b�d�Z���^�h�[�u�q�b���g�_�n�l�b���b���d�h�e�b�q�_�k�l�\�h���j�Z�a�e�b�\�h�\���g�Z���l�_�j�j�b�l�h�j�b�b

�K�Z�j�Z�l�h�\�k�d�h�c���h�[�e�Z�k�l�b

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

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

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

�^�h�[�u�q�b���g�_�n�l�b���b�k�q�b�k�e�y�x�l�k�y���^�_�k�y�l�d�Z�f�b���f�b�e�e�b�h�g�h�\���l�h�g�g���\���]�h�^ [81].

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

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

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

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

�\�u�a�u�\�Z�y���h�l�j�Z�\�e�_�g�b�_, �]�b�[�_�e�v���h�j�]�Z�g�b�a�f�h�\���b���^�_�]�j�Z�^�Z�p�b�x���i�h�q�\�u.

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

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

�i�j�_�^�i�j�b�y�l�b�y, �g�_�n�l�_�[�Z�a�u, �g�Z�a�_�f�g�u�c�� �b�� �\�h�^�g�u�c�� �l�j�Z�g�k�i�h�j�l, �i�_�j�_�\�h�a�y�s�b�c

�g�_�n�l�_�i�j�h�^�m�d�l�u [5, 44, 82, 99, 100, 101, 123].

�<���l�Z�[�e�b�p�_ 1.1 �i�j�b�\�_�^�_�g�u���b�k�l�h�q�g�b�d�b���a�Z�]�j�y�a�g�_�g�b�y���i�j�b�j�h�^�g�h�c���k�j�_�^�u���g�_�n�l�v�x

�b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b.
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�L�Z�[�e�b�p�Z 1.1 – �B�k�l�h�q�g�b�d�b���a�Z�]�j�y�a�g�_�g�b�y���i�j�b�j�h�^�g�h�c���k�j�_�^�u���g�_�n�l�v�x

�b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b

�I�j�_�^�i�j�b�y�l�b�y���g
�k�h�h�j�m�`�_�g�b�y

�B�k�l�h�q�g�b�d���a�Z�]�j�y�a-
�g�_�g�b�y

�H�k�g�h�\�g�u�_���i�j�b�q�b�g�u
�a�Z�]�j�y�a�g�_�g�b�c

�A�Z�]�j�y�a�g�y�x�s�b�_���\�_�s�_�k�l�\�Z

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

�K�u�j�Z�y���g�_�n�l�v, �l�h�\�Z�j�g�Z�y
�g�_�n�l�v, �f�b�g�_�j�Z�e�b�a�h�\�Z�g�g�u�_
�\�h�^�u

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

NaCl, CaS�H4���b���^�j.

�K�[�h�j�g�u�_���i�m�g�d�l�u,
�g�_�n�l�_�o�j�Z�g�b�e�b�s�Z

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

�D�h�g�^�_�g�k�Z�l�u

�I�m�g�d�l�u���i�_�j�\�b�q�g�h�c
�i�h�^�]�h�l�h�\�d�b���g�_�n�l�b

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

�D�h�g�^�_�g�k�Z�l�u, �k�Z�`�Z, �d�Z�g-
�p�_�j�h�]�_�g�g�u�_���m�]�e�_�\�h�^�h�j�h�^�u

�N�Z�d�_�e�u �G�_�i�h�e�g�h�_���k�]�h�j�Z�g�b�_
�g�_�n�l�_�i�j�h�^�m�d�l�h�\,
�d�h�g�^�_�g�k�Z�p�b�y���\���\�h�a�^�m�o�_
�k�l�j�Z�\�e�_�g�g�u�o
�m�]�e�_�\�h�^�h�j�h�^�h�\

�D�h�g�^�_�g�k�Z�l�u, �k�Z�`�Z,
�d�Z�g�p�_�j�h�]�_�g�g�u�_
�m�]�e�_�\�h�^�h�j�h�^�u, �k�_�j�g�b�k�l�u�_
�k�h�_�^�b�g�_�g�b�y

�G�_�n�l�_�i�j�h�\�h�^�u�� �G�_�n�l�_�i�j�h�\�h�^�u�F�_�o�Z�g�b�q�_�k�d�b�_���i�h-
�\�j�_�`�^�_�g�b�y���l�j�m�[, �d�h�j�j�h�a�b�y

�L�h�\�Z�j�g�Z�y���g�_�n�l�v, �`�b�^�d�b�_
�g�_�n�l�_�i�j�h�^�m�d�l�u

�G�_�n�l�_�i�_�j�_�j�Z-
�[�Z�l�u�\�Z�x�s�b�_,
�g�_�n�l�_�o�j�Z�g�b�e�b�s�Z

�H�q�b�k�l�g�u�_
�k�h�h�j�m�`�_�g�b�y,
�d�Z�g�Z�e�b�a�Z�p�b�y

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

�K�l�h�q�g�u�_���\�h�^�u���k���g�_�n�l�v�x���b
�g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b

�G�_�n�l�_�i�_�j�_�j�Z-
�[�Z�l�u�\�Z�x�s�b�_,
�g�_�n�l�_�o�j�Z�g�b�e�b�s�Z

�J�_�a�_�j�\�m�Z�j�u���^�e�y
�o�j�Z�g�_�g�b�y���g�_�n�l�_-
�i�j�h�^�m�d�l�h�\

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

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

�L�_�o�g�h�e�h�]�b�q�_�k�d�b�_
�m�k�l�Z�g�h�\�d�b

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

�M�]�e�_�\�h� �̂h�j�h�^�u,
�k�_�j�h�\�h�^�h�j�h�^

�>�h�[�u�q�Z�� �b�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�Z�� �g�_�n�l�b�� �g�Z�� �g�_�n�l�_�i�_�j�_�j�Z�[�Z�l�u�\�Z�x�s�b�_

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

�a�Z�]�j�y�a�g�_�g�b�x���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u [2, 41, 72].
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�G�Z�b�[�h�e�_�_�� �Z�d�l�b�\�g�h�� �b�^�_�l�� �a�Z�]�j�y�a�g�_�g�b�_�� �g�_�n�l�v�x�� �g�Z�� �g�_�n�l�_�i�j�h�f�u�k�e�Z�o,

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

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

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

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

�i�h�i�m�l�g�u�o�� �]�Z�a�h�\. �K�q�b�l�Z�_�l�k�y, �q�l�h�� �i�h�^�� �d�Z�`�^�u�f�� �b�a�� �h�[�t�_�d�l�h�\�� �\�� �[�m�^�m�s�_�f�� �h�[�j�Z�a�m�_�l�k�y

�a�h�g�Z���a�Z�]�j�y�a�g�_�g�b�y���]�j�m�g�l�h�\���b���]�j�m�g�l�h�\�u�o���\�h�^���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b [26, 88].

�L�j�Z�g�k�i�h�j�l�b�j�h�\�d�m�g�_�n�l�b�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �h�k�m�s�_�k�l�\�e�y�x�l

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

�@�_�e�_�a�g�h�^�h�j�h�`�g�u�f�� �l�j�Z�g�k�i�h�j�l�h�f�� �h�[�_�k�i�_�q�b�\�Z�_�l�k�y�� �i�_�j�_�\�h�a�d�Z�� �[�h�e�_�_ 70% �l�h�\�Z�j�g�h�c

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

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

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

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

�k�h�i�j�h�\�h�`�^�Z�x�l�k�y���Z�\�Z�j�b�c�g�u�f�b���k�b�l�m�Z�p�b�y�f�b.

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

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

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

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

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

�f�_�k�l�m�� �i�_�j�_�j�Z�[�h�l�d�b�� �g�Z�� �[�h�e�v�r�b�_�� �j�Z�k�k�l�h�y�g�b�y. �I�j�b�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_�� �g�_�n�l�b

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

(40 % �f�Z�]�b�k�l�j�Z�e�v�g�u�o�� �l�j�m�[�h�i�j�h�\�h�^�h�\�� �b�f�_�x�l�� �d�h�j�j�h�a�b�h�g�g�u�_�� �i�h�\�j�_�`�^�_�g�b�y, 7 % ��

�l�j�m�[�h�i�j�h�\�h�^�h�\���j�Z�[�h�l�Z�x�l���f�_�g�v�r�_ 10 �e�_�l, 25 % – 10–20 �e�_�l, 34 % – 20–30 �e�_�l, 34 %

– �k�\�u�r�_ 30 �e�_�l) [43], �\�� �j�_�a�m�e�v�l�Z�l�_�� �q�_�]�h�� �i�j�h�b�k�o�h�^�y�l�� �Z�\�Z�j�b�b, �i�j�b�\�h�^�y�s�b�_�� �d

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

�\�u�[�j�Z�k�u�\�Z�x�l�k�y 2–3 �l�� �g�_�n�l�b, �\�u�\�h�^�y�s�b�_�� �b�a�� �k�l�j�h�y�� �[�h�e�_�_ 1000 �f ³ �a�_�f�e�b [18, 43,

101].
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�?�`�_�]�h�^�g�h�� �\�� �J�h�k�k�b�b�� �i�j�h�b�k�o�h�^�b�l 20 – 40 �l�u�k. �k�e�m�q�Z�_�\�� �i�j�h�j�u�\�h�\

�l�j�m�[�h�i�j�h�\�h�^�h�\, �\�� �l�h�f�� �q�b�k�e�_�� �h�d�h�e�h 300 �Z�\�Z�j�b�c�� �k�� �\�u�[�j�h�k�h�f�� �[�h�e�_�_ 10 �l�u�k. �l�h�g�g

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

10 �f�e�g�� �l�h�g�g�� �g�_�n�l�b. �<�� �k�e�m�q�Z�_�� �j�Z�a�j�u�\�Z�� �f�Z�]�b�k�l�j�Z�e�v�g�h�]�h�� �g�_�n�l�_�i�j�h�\�h�^�Z�� �g�Z�� �a�_�f�e�x

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

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

�k�j�Z�[�Z�l�u�\�Z�x�l, �d�h�]�^�Z�� �b�a�� �g�_�n�l�_�i�j�h�\�h�^�Z�� �\�u�l�_�d�Z�_�l�� �h�d�h�e�h 1 % �k�h�^�_�j�`�Z�s�_�]�h�k�y�� �\�� �g�_�f

�i�j�h�^�m�d�l�Z). �I�j�b�� �j�Z�a�e�b�\�Z�o�� �g�_�n�l�b�� �g�Z�� �i�h�q�\�m�� �h�g�Z�� �i�j�h�g�b�d�Z�_�l�� �g�Z�� �]�e�m�[�b�g�m 20 – 30 �k�f�� �b

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

�b���l�s�Z�l�_�e�v�g�h�c���j�_�d�m�e�v�l�b�\�Z�p�b�b.

�G�Z�� �j�b�k�m�g�d�_ 1.1 �i�h�d�Z�a�Z�g�Z�� �b�g�l�_�g�k�b�\�g�h�k�l�v�� �a�Z�n�b�d�k�b�j�h�\�Z�g�g�u�o�� �Z�\�Z�j�b�c�� �g�Z

�g�_�n�l�_�i�j�h�\�h�^�Z�o���\���J�h�k�k�b�b [17].

�D�� �k�h�`�Z�e�_�g�b�x, �g�_�� �\�k�_�� �k�e�m�q�Z�b�� �j�Z�a�e�b�\�h�\�� �g�_�n�l�b�� �n�b�d�k�b�j�m�x�l�k�y. �H�n�b�p�b�Z�e�v�g�Z�y

�k�l�Z�l�b�k�l�b�d�Z���n�b�d�k�b�j�m�_�l���l�h�e�v�d�h���l�_���k�e�m�q�Z�b���j�Z�a�e�b�\�h�\, �i�j�b���d�h�l�h�j�u�o���\�u�e�b�\�Z�_�l�k�y���[�h�e�_�_ 8

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

�h�i�h�\�_�s�Z�l�v�� �\�e�Z�k�l�b [56].�� �<�� �j�_�a�m�e�v�l�Z�l�_�� �[�h�e�v�r�b�o�� �i�h�l�_�j�v�� �g�_�n�l�b�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �a�Z

�]�h�^�� �\�� �J�h�k�k�b�b�� �h�[�t�_�f�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b�� �]�j�m�g�l�Z�� �^�h�k�l�b�]�Z�_�l 510 �f�e�g.

�l�h�g�g.

�K�h�]�e�Z�k�g�h�� �h�p�_�g�d�Z�f�� �N�_�^�_�j�Z�e�v�g�h�c�� �k�e�m�`�[�u�� �i�h�� �g�Z�^�a�h�j�m�� �\�� �k�n�_�j�_

�i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y, �h�[�s�b�c�� �h�[�t�_�f�� �i�h�l�_�j�v�� �i�j�b�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_�� �g�_�n�l�b�� �\�� �J�h�k�k�b�b

�_�`�_�]�h�^�g�h���k�h�k�l�Z�\�e�y�e���h�l 3 �^�h 15 %.

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

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

�l�j�m�[�h�i�j�h�\�h�^�u, �i�j�b�\�h�^�y�s�b�_�� �d�� �b�o�� �i�h�\�j�_�`�^�_�g�b�x, �d�h�j�j�h�a�b�c�g�u�_�� �i�j�h�p�_�k�k�u, �g�_

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

�b���l. � .̂

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

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

���J�b�k�m�g�h�d 1.3)
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�J�b�k�m�g�h�d 1.3 – �I�j�b�q�b�g�u���i�h�i�Z�^�Z�g�b�y���g�_�n�l�b���\���h�d�j�m�`�Z�x�s�m�x���k�j�_�^�m

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

�\�h�j�h�\�k�l�\�h�f�� �g�_�n�l�b�� �i�j�b�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_. �I�h�� �^�Z�g�g�u�f «�L�j�Z�g�k�g�_�n�l�b», �\�k�_�]�h�� �\

�i�_�j�b�h�^�� �k 2003 �i�h 2013 �]�h�^�� �g�Z�� �h�[�t�_�d�l�Z�o�� �d�h�f�i�Z�g�b�b�� �[�u�e�h�� �\�u�y�\�e�_�g�h 4779

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

�h�d�h�e�h 70 % �h�[�s�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �\�h�j�h�\�k�l�\�Z. �< 2013 �]�h�^�m�� �l�Z�d�b�o�� �k�e�m�q�Z�_�\�� �[�u�e�h

�a�Z�n�b�d�k�b�j�h�\�Z�g�h 170, �\ 2012 �]�h�^�m – 180, �Z���\ 2011 �]�h�^�m – 214 (�J�b�k�m�g�h�d 1.4) [56].

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

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

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

�i�j�b�o�h�^�b�l�k�y 50 % �\�k�_�o���g�_�k�Z�g�d�p�b�h�g�b�j�h�\�Z�g�g�u�o���\�j�_�a�h�d���\���g�_�n�l�_�i�j�h�\�h�^�u[56].

�ª�(�
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�J�b�k�m�g�h�d 1.4 – �J�Z�k�i�j�_�^�_�e�_�g�b�_���d�h�e�b�q�_�k�l�\�Z���g�_�k�Z�g�d�p�b�h�g�b�j�h�\�Z�g�g�u�o���\�j�_�a�h�d���i�h

�j�_�]�b�h�g�Z�f���J�h�k�k�b�b���a�Z 2003 – 2012 �]�h�^�u:

1�±�K�Z�f�Z�j�k�d�Z�y�� �h�[�e�Z�k�l�v (1322); 2�±�B�j�d�m�l�k�d�Z�y�� �h�[�e�Z�k�l�v (556); 3�±�>�Z�]�_�k�l�Z�g (507); 4�±�D�j�Z�k�g�h�^�Z�j�k�d�b�c

�d�j�Z�c (395); 5�±�<�h�e�]�h�]�j�Z�^�k�d�Z�y�� �h�[�e�Z�k�l�v (235); 6�±�K�l�Z�\�j�h�i�h�e�v�k�d�b�c�� �d�j�Z�c (191); 7�±�J�h�k�l�h�\�k�d�Z�y

�h�[�e�Z�k�l�v (154); 8�±�M�e�v�y�g�h�\�k�d�Z�y�� �h�[�e�Z�k�l�v (143); 9�±�K�Z�j�Z�l�h�\�k�d�Z�y�� �h�[�e�Z�k�l�v (121); 10�±�h�k�l�Z�e�v�g�u�_

�j�_�]�b�h�g�u���J�h�k�k�b�b

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

�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�Z���b���i�_�j�_�j�Z�[�h�l�d�Z���g�_�n�l�b���b���g�_�n�l�_�i�j�h�^�m�d�l�h�\. �<���h�[�e�Z�k�l�b���j�Z�k�i�h�e�h�`�_�g�h

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

1046 �d�f, �\���l�h�f���q�b�k�e�_ 22 �g�b�l�d�b���i�h�^�\�h�^�g�u�o���i�_�j�_�o�h�^�h�\���i�j�h�l�y�`�_�g�g�h�k�l�v�x 22,9 �d�f (�b�a

�g�b�o 3 �i�_�j�_�o�h�^�Z���q�_�j�_�a���j�_�d�m���<�h�e�]�Z). �<���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\���l�j�Z�g�k�i�h�j�l�b�j�h�\�d�m���g�_�n�l�b

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

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

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

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

�h�[�t�_�f�� �m�j�h�`�Z�c�g�h�k�l�b. �L�Z�d, �g�Z�i�j�b�f�_�j, 3 �f�Z�j�l�Z 2009 �]�h�^�Z�� �\�� �J�h�\�_�g�k�d�h�f�� �j�Z�c�h�g�_

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

�g�_�n�l�_�i�j�h�\�h�^�_, �\�� �j�_�a�m�e�v�l�Z�l�_�� �i�h�k�l�j�Z�^�Z�e�h 2 �l�u�k. �f2�� �a�_�f�e�b. 17 �b�x�g�y 2013 �]�h�^�Z�� �\

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

�j�_�a�m�e�v�l�Z�l�_�� �[�u�e�h�� �a�Z�]�j�y�a�g�_�g�h�� �h�d�h�e�h 500 �f 2�� �a�_�f�e�b. 26 �y�g�\�Z�j�y 2007 �]�h�^�Z�� �\�k�e�_�^�k�l�\�b�_
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�g�_�k�Z�g�d�p�b�h�g�b�j�h�\�Z�g�g�h�c�� �\�j�_�a�d�b�� �i�j�h�b�a�h�r�e�Z�� �m�l�_�q�d�Z�� �g�_�n�l�b�� �b�a�� �g�_�n�l�_�i�j�h�\�h�^�Z, �\

�j�_�a�m�e�v�l�Z�l�_���q�_�]�h���[�u�e�h���a�Z�]�j�y�a�g�_�g�h 10 �f 2���a�_�f�e�b.

�L�Z�d�b�f�� �h�[�j�Z�a�h�f, �\�� �i�_�j�b�h�^ 2003-2013 �]�]. �\�� �h�[�e�Z�k�l�b�� �i�j�h�b�a�h�r�e�h 98

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

1.2) [49,50,51].

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

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

�]�b�[�g�m�l���j�Z�k�l�_�g�b�y, �`�b�\�h�l�g�u�_, �g�Z�j�m�r�Z�_�l�k�y���w�d�h�k�b�k�l�_�f�Z.

1.2 �<�e�b�y�g�b�_���a�Z�]�j�y�a�g�_�g�b�c���g�_�n�l�v�x���b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b

�g�Z���h�d�j�m�`�Z�x�s�m�x���k�j�_�^�m

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

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

�i�j�h�b�k�o�h�`�^�_�g�b�b�� �g�_�n�l�b�� �[�u�e�Z�� �\�u�k�d�Z�a�Z�g�Z�� �F���<. �E�h�f�h�g�h�k�h�\�u�f�� �\�� �_�]�h�� �l�j�Z�d�l�Z�l�_ «�H

�k�e�h�y�o���a�_�f�g�u�o» [31, 43, 128, 134].

�<�� �k�h�k�l�Z�\�_�� �g�_�n�l�b�� �h�[�g�Z�j�m�`�_�g�h�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �j�Z�a�e�b�q�g�u�o�� �\�_�s�_�k�l�\, �\

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

�h�j�]�Z�g�b�q�_�k�d�b�o���\�_�s�_�k�l�\���\���g�_�n�l�b���k�h�^�_�j�`�Z�l�k�y���b���g�_�h�j�]�Z�g�b�q�_�k�d�b�_���\�_�s�_�k�l�\�Z: �\�h�^�Z, �k�h�e�b,

�k�_�j�h�\�h�^�h�j�h�^, �k�h�_�^�b�g�_�g�b�y�� �f�_�l�Z�e�e�h�\�� �b�� �g�_�f�_�l�Z�e�e�h�\. �K�h�h�l�g�h�r�_�g�b�_�� �d�h�f�i�h�g�_�g�l�h�\,

�\�o�h�^�y�s�b�o�� �\�� �g�_�n�l�v, �h�i�j�_�^�_�e�y�_�l�� �_�_�� �l�b�i, �k�h�k�l�Z�\, �n�b�a�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z. �<�� �i�j�b�j�h�^�_

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

�k�h�k�l�Z�\�m, �i�h���o�b�f�b�q�_�k�d�b�f���b���n�b�a�b�q�_�k�d�b�f���k�\�h�c�k�l�\�Z�f [43, 99, 100, 101, 134].

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

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

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

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

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

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

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

�i�b�l�Z�l�_�e�v�g�h�]�h���[�Z�e�Z�g�k�Z���b���l. � .̂) [23, 25, 32, 33, 34, 46, 47, 54, 63, 64, 73, 82,].

�B�k�k�e�_�^�h�\�Z�g�b�y�f�b�� �G���I���K�h�e�g�p�_�\�h�c [123, 124], �?���F�� �G�b�d�b�n�h�j�h�\�h�c.[84] �b�� �^�j.

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

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

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

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

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

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

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

�]�h�j�b�a�h�g�l�Z�e�b, �l�Z�d�� �b�� �i�h�� �\�_�j�l�b�d�Z�e�b (�]�e�m�[�b�g�_). �J�Z�k�i�j�_�^�_�e�_�g�b�_�� �g�_�n�l�b�� �\�� �\�_�j�o�g�b�o

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

�g�Z�k�u�s�_�g�b�x���i�h�q�\�u���g�_�n�l�v�x [124].

�G�Z�k�u�s�_�g�b�_�� �i�h�q�\�u�� �g�_�n�l�v�x�� �b�� �g�_�n�l�i�j�h�^�m�d�l�Z�f�b�� �i�j�b�\�h�^�b�l�� �d�� �b�a�f�_�g�_�g�b�x�� �_�_

�k�l�j�m�d�l�m�j�u, �k�\�h�c�k�l�\, �o�b�f�b�q�_�k�d�h�]�h���k�h�k�l�Z�\�Z [55, 63, 64, 83, 111, 123]. �I�_�j�\�h�g�Z�q�Z�e�v�g�h

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

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

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

�g�Z�j�m�r�Z�_�l�k�y���\�h�^�g�h���\�h�a�^�m�r�g�u�c���[�Z�e�Z�g�k.

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

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

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

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

�g�_�j�Z�k�l�\�h�j�b�f�h�]�h�� �]�m�f�b�g�Z. �<�k�_�� �w�l�h�� �\�e�_�q�_�l�� �a�Z�� �k�h�[�h�c�� �g�Z�j�m�r�_�g�b�_�� �h�d�b�k�e�b�l�_�e�v�g�h-

�\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�o�� �m�k�e�h�\�b�c�� �\�� �i�h�q�\�_�g�g�h�f�� �i�j�h�n�b�e�_ [84, 124]. �D�j�h�f�_�� �w�l�h�]�h, �i�h�^

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

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

�b���m�f�_�g�v�r�_�g�b�b���d�b�k�e�h�j�h�^�Z, �Z�a�h�l�Z [129].



18

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

�g�_�n�l�b���\���i�h�q�\�_. �Q�_�f�� �\�u�r�_���\�e�Z�`�g�h�k�l�v���i�h�q�\�u, �l�_�f���g�b�`�_���k�l�_�i�_�g�v�� �\�g�m�l�j�b�i�h�q�\�_�g�g�h�]�h

�a�Z�d�j�_�i�e�_�g�b�y���g�_�n�l�b���b���\�u�r�_���Z�d�l�b�\�g�h�k�l�v���_�_���i�_�j�_�f�_�s�_�g�b�y [84, 124].

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

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

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

�p�_�g�g�u�f�b. �<�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �E. �: . �K�Z�e�Z�g�]�b�g�Z�k�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y�� �k�l�j�m�d�l�m�j�g�u�_

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

�d�h�e�b�q�_�k�l�\�h�� �Z�]�j�_�]�Z�l�h�\�� �j�Z�a�f�_�j�h�f 0,25 – 1 �f�f�� �k�g�b�a�b�e�h�k�v�� �\ 2 �j�Z�a�Z�� �\�� �k�j�Z�\�g�_�g�b�b�� �k

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

[113].

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

�Z�e�b�n�Z�l�b�q�_�k�d�b�_ (�f�_�l�Z�g�h�\�u�_), �p�b�d�e�b�q�_�k�d�b�_�� �g�Z�k�u�s�_�g�g�u�_ (�g�Z�n�l�_�g�h�\�u�_),

�p�b�d�e�b�q�_�k�d�b�_���g�_�g�Z�k�u�s�_�g�g�u�_ (�Z�j�h�f�Z�l�b�q�_�k�d�b�_). �G�_�n�l�b���k���i�j�_�h�[�e�Z�^�Z�g�b�_�f���f�_�l�Z�g�h�\�u�o

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

�b�f�_�x�l�k�y���]�Z�a�h�h�[�j�Z�a�g�u�_, �`�b�^�d�b�_���b���l�\�_�j�^�u�_. �=�Z�a�h�h�[�j�Z�a�g�u�_ (�f�_�l�Z�g, �[�m�l�Z�g, �w�l�Z�g���b���^�j.)

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

�L�\�_�j�^�u�_�� �\�u�k�h�d�h�f�h�e�_�d�m�e�y�j�g�u�_�� �m�]�e�_�\�h�^�h�j�h�^�u (�i�Z�j�Z�n�b�g�u) �l�Z�d�`�_�� �g�Z�o�h�^�y�l�k�y�� �\

�j�Z�k�l�\�h�j�_�g�g�h�f�� �k�h�k�l�h�y�g�b�b. �K�j�_�^�b�� �f�_�l�Z�g�h�\�u�o�� �m�]�e�_�\�h�^�h�j�h�^�h�\�� �\�u�^�_�e�y�x�l�k�y

�\�u�k�h�d�h�i�Z�j�Z�n�b�g�b�k�l�u�_ (�i�Z�j�Z�n�b�g�Z�� �[�h�e�_�_ 6 %), �i�Z�j�Z�n�b�g�b�k�l�u�_ (1,5–6 %),

�f�Z�e�h�i�Z�j�Z�n�b�g�b�k�l�u�_ (�f�_�g�_�_ 1,5 %) [48, 99, 100].

�<�k�_�� �\�_�s�_�k�l�\�Z, �\�o�h�^�y�s�b�_�� �\�� �k�h�k�l�Z�\�� �g�_�n�l�b�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\, �y�\�e�y�x�l�k�y

�l�h�d�k�b�q�g�u�f�b, �g�_�j�_�^�d�h���d�Z�g�p�_�j�h�]�_�g�g�u�f�b.

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

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

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

�a�Z�]�j�y�a�g�_�g�b�y [65]. �I�j�b�� �a�Z�]�j�y�a�g�_�g�b�b�� �g�_�n�l�v�x�� �i�h�q�\�_�g�g�u�_�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�u

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

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

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

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

�a�Z�]�j�y�a�g�_�g�g�h�c���i�h�q�\�_���a�g�Z�q�b�l�_�e�v�g�h���\�u�r�_, �q�_�f���\���k�j�Z�\�g�_�g�b�b���k���n�h�g�h�f.

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

�f�_�a�h�n�Z�m�g�m (�i�h�q�\�_�g�g�u�_�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�u) [69]. �W�l�h�� �\�h�a�^�_�c�k�l�\�b�_�� �i�j�h�b�k�o�h�^�b�l�� �i�j�b

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

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

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

�a�Z�]�j�y�a�g�_�g�b�y [10, 11].

�>�_�c�k�l�\�b�_�� �j�Z�a�e�b�q�g�u�o�� �n�j�Z�d�p�b�c�� �g�_�n�l�b�� �g�Z�� �`�b�\�u�_�� �h�j�]�Z�g�b�a�f�u�� �j�Z�a�e�b�q�g�h.

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

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

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

�w�l�b�o�� �n�j�Z�d�p�b�c�� �d�j�Z�l�d�h�\�j�_�f�_�g�g�h. �H�g�b�� �[�u�k�l�j�_�_�� �b�k�i�Z�j�y�x�l�k�y, �b�� �b�o�� �\�h�a�^�_�c�k�l�\�b�_�� �g�Z

�i�j�b�j�h�^�g�m�x���k�j�_�^�m���g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�h.

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

�k�l�_�i�_�g�b�� �b�k�i�Z�j�y�x�l�k�y, �j�Z�a�e�Z�]�Z�x�l�k�y�� �b�� �k�f�u�\�Z�x�l�k�y�� �\�h�^�g�u�f�b�� �i�h�l�h�d�Z�f�b. �E�_�]�d�b�_

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

�\�� �i�h�q�\�_. �>�h�d�Z�a�Z�g�h, �q�l�h�� �q�_�j�_�a 3 �^�g�y�� �i�h�k�e�_�� �a�Z�]�j�y�a�g�_�g�b�y�� �[�h�e�v�r�b�g�k�l�\�h�� �\�b�^�h�\

�i�h�q�\�_�g�g�u�o���`�b�\�h�l�g�u�o���i�h�e�g�h�k�l�v�x���b�k�q�_�a�Z�x�l���b�e�b���k�h�k�l�Z�\�e�y�x�l 1 % [58].

�W�n�n�_�d�l�� �l�y�`�_�e�u�o�� �n�j�Z�d�p�b�c�� �i�j�h�y�\�e�y�_�l�k�y�� �i�h�a�`�_. �L�y�`�_�e�u�_�� �n�j�Z�d�p�b�b�� �g�_�n�l�b

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

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

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

�k�\�h�c�k�l�\�Z���i�h�q�\�u, �h�g�b���h�[�e�Z�^�Z�x�l���l�h�d�k�b�q�g�u�f���\�h�a�^�_�c�k�l�\�b�_�f���g�Z���h�j�]�Z�g�b�a�f�u. �I�h�i�Z�^�Z�g�b�_

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

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

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

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

[6, 30, 99, 143].
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�<���j�_�a�m�e�v�l�Z�l�_�� �h�[�j�Z�a�h�\�Z�g�b�y�� �g�Z�� �i�h�\�_�j�o�g�h�k�l�b�� �g�_�n�l�y�g�h�c�� �i�e�_�g�d�b�� �i�h�q�\�u�� �l�_�j�y�x�l

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

�]�b�^�j�h�k�d�h�i�b�q�_�k�d�Z�y�� �\�e�Z�`�g�h�k�l�v, �\�e�Z�]�h�_�f�d�h�k�l�v�� �b�� �\�e�Z�]�h�i�j�h�g�b�p�Z�_�f�h�k�l�v [98]. �D�j�h�f�_

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

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

�j�_�`�b�f�Z���i�h�q�\�u���b���j�Z�a�\�b�l�b�x���Z�g�Z�w�j�h�[�g�u�o���i�j�h�p�_�k�k�h�\ [111].

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

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

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

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

�w�l�b�o���d�h�f�i�h�g�_�g�l�h�\���g�_�n�l�b.

�A�g�Z�q�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �\�y�a�d�h�k�l�v�� �g�_�n�l�b�� �h�d�Z�a�u�\�Z�x�l�� �l�\�_�j�^�u�_�� �f�_�l�Z�g�h�\�u�_

�m�]�e�_�\�h�^�h�j�h�^�u (�i�Z�j�Z�n�b�g�u), �k�h�^�_�j�`�Z�g�b�_���d�h�l�h�j�u�o���\���g�_�n�l�b���f�h�`�_�l���^�h�k�l�b�]�Z�l�v 15 – 20

%. �L�\�_�j�^�u�_���i�Z�j�Z�n�b�g�u���i�e�h�o�h���j�Z�a�j�m�r�Z�x�l�k�y.

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

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

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

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

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

�d���g�Z�j�m�r�_�g�b�x���h�[�f�_�g�Z���\�_�s�_�k�l�\ [55, 83, 143].

�<�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �>. �<. �A�Z�c�n�_�j�l�Z, �E. �F. �=�Z�f�_�j�h�\�h�c�� �[�u�e�b�� �m�k�l�Z�g�h�\�e�_�g�u

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

�g�_�n�l�v�x���b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b: �i�j�b 10,4 % �g�Z�k�l�m�i�Z�_�l���h�k�l�j�Z�y���n�b�l�h�l�h�d�k�b�q�g�h�k�l�v���b���i�j�b

3,5 – 6,8% – �o�j�h�g�b�q�_�k�d�Z�y [57].

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

�w�d�h�e�h�]�b�q�_�k�d�b�f�� �b�� �w�d�h�g�h�f�b�q�_�k�d�b�f�� �i�h�k�e�_�^�k�l�\�b�y�f. �<�h�a�^�_�c�k�l�\�b�_�� �d�h�f�i�h�g�_�g�l�h�\�� �g�_�n�l�b

�g�Z�� �j�Z�k�l�b�l�_�e�v�g�u�c�� �k�e�h�c�� �b�� �`�b�\�h�l�g�u�o�� �]�m�[�b�l�_�e�v�g�h. �J�Z�k�i�j�h�k�l�j�Z�g�y�y�k�v�� �i�h�� �i�h�\�_�j�o�g�h�k�l�b,

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

���m�\�_�e�b�q�_�g�b�_�� �k�h�^�_�j�`�Z�g�b�y�� �h�j�]�Z�g�b�q�_�k�d�h�]�h�� �m�]�e�_�j�h�^�Z, �k�g�b�`�_�g�b�_�� �k�h�^�_�j�`�Z�g�b�y

�i�h�^�\�b�`�g�h�]�h�� �d�Z�e�b�y, �n�h�k�n�h�j�Z�� �b�� �Z�a�h�l�Z, �b�a�f�_�g�_�g�b�_�� �f�Z�d�j�h�Z�]�j�_�]�Z�l�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �b
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�l. � .̂). �D�j�h�f�_�� �w�l�h�]�h, �a�Z�]�j�y�a�g�_�g�b�_�� �g�_�n�l�v�x�� �i�j�b�\�h�^�b�l�� �d�� �i�h�e�g�h�f�m�� �b�e�b�� �q�Z�k�l�b�q�g�h�f�m

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

�i�h�d�j�h�\�Z.

�?�`�_�]�h�^�g�h�� �i�j�b�� �Z�\�Z�j�b�y�o, �k�\�y�a�Z�g�g�u�o�� �k�� �i�h�l�_�j�_�c�� �g�_�n�l�b�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\,

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

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �a�_�f�_�e�v. �;�h�e�v�r�b�g�k�l�\�h�� �a�Z�]�j�y�a�g�_�g�b�c�� �i�j�b�� �Z�\�Z�j�b�y�o�� �i�j�h�b�k�o�h�^�b�l�� �g�Z

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

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

�a�Z�]�j�y�a�g�_�g�b�y [47].

1.3 �D�e�Z�k�k�b�n�b�d�Z�p�b�y���k�m�s�_�k�l�\�m�x�s�b�o���k�i�h�k�h�[�h�\���[�h�j�v�[�u

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

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

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

�g�_�h�[�o�h�^�b�f�h�� �h�i�b�j�Z�l�v�k�y�� �g�Z�� �i�j�b�g�p�b�i: «�g�_�� �g�Z�g�_�k�l�b�� �w�d�h�k�b�k�l�_�f�_�� �[�h�e�v�r�b�c�� �\�j�_�^, �q�_�f

�l�h�l, �d�h�l�h�j�u�c���m�`�_���g�Z�g�_�k�_�g���i�j�b���a�Z�]�j�y�a�g�_�g�b�b» [58].

�K�m�l�v�� �^�Z�g�g�h�]�h�� �i�j�b�g�p�b�i�Z, �i�h�� �m�l�\�_�j�`�^�_�g�b�x�� �G. �F. �B�k�f�Z�c�e�h�\�Z�� �b

�X. �B. �I�b�d�h�\�k�d�h�]�h, �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �f�h�[�b�e�b�a�Z�p�b�b�� �\�g�m�l�j�_�g�g�b�o

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

�[�u�e�b���\���i�_�j�\�h�g�Z�q�Z�e�v�g�h�f���k�h�k�l�h�y�g�b�b, �^�h���a�Z�]�j�y�a�g�_�g�b�y [58, 100].

�I�j�h�p�_�k�k�u�� �_�k�l�_�k�l�\�_�g�g�h�]�h�� �k�Z�f�h�h�q�b�s�_�g�b�y�� �b�� �i�j�b�f�_�g�y�_�f�u�_�� �i�h�^�o�h�^�u�� �\

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

�[�b�h�]�_�h�o�b�f�b�q�_�k�d�b�c���i�j�h�p�_�k�k���h�q�b�s�_�g�b�y[66, 133].

�?�k�l�_�k�l�\�_�g�g�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �i�h�q�\�u�� �h�l�� �g�_�n�l�y�g�h�]�h�� �a�Z�]�j�y�a�g�_�g�b�y

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

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

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

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

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

�n�b�a�b�d�h���o�b�f�b�q�_�k�d�b�_, �l�_�j�f�b�q�_�k�d�b�_, �[�b�h�e�h�]�b�q�_�k�d�b�_ [16, 58, 108, 127, 130, 132, 139,

142].

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

�d�e�Z�k�k�b�n�b�d�Z�p�b�x�� �k�m�s�_�k�l�\�m�x�s�b�o���g�Z���k�_�]�h�^�g�y�r�g�b�c���^�_�g�v���l�_�o�g�h�e�h�]�b�c�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y

�a�Z�]�j�y�a�g�_�g�g�u�o���g�_�n�l�v�x���a�_�f�_�e�v (�J�b�k�m�g�h�d 1.5).

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

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

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

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

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

�g�_�n�l�v�x���i�h�q�\�Z���g�_���\�h�k�i�e�Z�f�_�g�y�e�Z�k�v. �D�j�h�f�_���w�l�h�]�h, �i�h�k�e�_���i�j�h�p�_�k�k�Z���k�`�b�]�Z�g�b�y���g�Z���f�_�k�l�_

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

�\�_�s�_�k�l�\�Z, �\���j�_�a�m�e�v�l�Z�l�_���q�_�]�h���i�h�q�\�Z���l�_�j�y�e�Z���k�i�h�k�h�[�g�h�k�l�v���d���k�Z�f�h�\�h�k�k�l�Z�g�h�\�e�_�g�b�x [42].

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

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

�g�_�n�l�b. �G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �_�]�h�� �i�j�b�f�_�g�y�x�l�� �^�e�y�� �i�j�_�^�h�l�\�j�Z�s�_�g�b�y�� �^�Z�e�v�g�_�c�r�_�]�h

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

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

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

�Z�\�Z�j�b�b, �d�h�]�^�Z���l�h�e�s�b�g�Z���k�e�h�y���g�_�n�l�b���_�s�_���^�h�k�l�Z�l�h�q�g�h���\�u�k�h�d�Z.

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

– �g�_�^�h�k�l�Z�l�h�q�g�h�� �w�n�n�_�d�l�b�\�g�Z�y�� �b�� �^�h�j�h�]�h�k�l�h�y�s�Z�y�� �i�j�b�� �[�h�e�v�r�b�o�� �i�e�h�s�Z�^�y�o

�a�Z�]�j�y�a�g�_�g�b�y. �W�l�h�� �h�[�m�k�e�h�\�e�_�g�h�� �[�h�e�v�r�b�f�� �h�[�t�_�f�h�f�� �j�Z�[�h�l�� �i�j�b�� �b�a�t�y�l�b�b�� �b

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

�_�k�l�_�k�l�\�_�g�g�h�]�h�� �e�Z�g�^�r�Z�n�l�Z�� �b�� �a�Z�]�j�y�a�g�_�g�b�x�� �d�Z�g�p�_�j�h�]�_�g�g�u�f�b�� �\�_�s�_�k�l�\�Z�f�b,

�h�[�j�Z�a�m�x�s�b�f�b�k�y���i�j�b���l�_�j�f�h�h�[�j�Z�[�h�l�d�_���i�h�q�\�u [100, 127].



�J�b�k�m�g�h�d 1.5 – �D�e�Z�k�k�b�n�b�d�Z�p�b�y���f�_�l�h�^�h�\���\�h�k�k�l�Z�g�h�\�e�_�g�b�y, �a�_�f�_�e�v���a�Z�]�j�y�a�g�_�g�g�u�o���g�_�n�l�v�x���b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b
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�H�q�b�k�l�d�Z�� �g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�u�o�� �]�j�m�g�l�h�\�� �f�_�l�h�^�h�f�� �i�j�h�f�u�\�Z�g�b�y�� �i�h�\�_�j�o�g�h�k�l�g�h-

�Z�d�l�b�\�g�u�f�b�� �\�_�s�_�k�l�\�Z�f�b�� �i�h�a�\�h�e�y�_�l�� �m�^�Z�e�y�l�v�� �^�h 86 % �a�Z�]�j�y�a�g�b�l�_�e�y, �b�� �w�l�h

�w�n�n�_�d�l�b�\�g�h�� �l�h�e�v�d�h�� �i�j�b�� �g�_�[�h�e�v�r�b�o�� �h�[�t�_�f�Z�o�� �a�Z�]�j�y�a�g�_�g�b�y. �D�j�h�f�_�� �l�h�]�h, �\�h�a�g�b�d�Z�_�l

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

�d���a�Z�]�j�y�a�g�_�g�b�x���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u [127].

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

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

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

�a�Z�]�j�y�a�g�y�x�s�_�_�� �\�_�s�_�k�l�\�h (�g�_�n�l�v, �g�_�n�l�_�i�j�h�^�m�d�l�u). �<�� �n�b�a�b�q�_�k�d�h�f�� �i�j�h�p�_�k�k�_

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

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

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

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

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

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

�g�Z���f�_�k�l�h [68, 127].

�I�j�_�b�f�m�s�_�k�l�\�Z�� �n�b�a�b�d�h���o�b�f�b�q�_�k�d�h�]�h�� �f�_�l�h�^�Z – �[�u�k�l�j�h�l�Z�� �h�[�j�Z�[�h�l�d�b, �g�b�a�d�Z�y

�k�l�h�b�f�h�k�l�v, �\�h�a�f�h�`�g�h�k�l�v�� �m�^�Z�e�y�l�v�� �f�g�h�`�_�k�l�\�h�� �a�Z�]�j�y�a�g�b�l�_�e�_�c. �G�_�^�h�k�l�Z�l�d�h�f�� �^�Z�g�g�h�]�h

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

�m�k�l�j�Z�g�y�_�l���a�Z�]�j�y�a�g�_�g�b�_, �Z���e�b�r�v���i�_�j�_�\�h�^�b�l���_�]�h���b�a���h�^�g�h�c���n�Z�a�u���\���^�j�m�]�m�x.

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

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

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

�i�b�j�h�e�b�a, �l�_�j�f�b�q�_�k�d�Z�y���^�_�k�h�j�[�p�b�y, �h�q�b�k�l�d�Z���]�h�j�y�q�b�f���i�Z�j�h�f.

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

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

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

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

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

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

�a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z.

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

�a�Z�]�j�y�a�g�y�x�s�_�_�� �\�_�s�_�k�l�\�h�� �k�� �i�h�f�h�s�v�x�� �d�h�j�g�_�c�� �j�Z�k�l�_�g�b�c, �g�_�� �j�Z�a�j�m�r�Z�y�� �k�l�j�m�d�l�m�j�m

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

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

�a�Z�d�e�x�q�b�l�_�e�v�g�u�o���k�l�Z�^�b�y�o���h�q�b�k�l�d�b.

�G�Z�� �j�b�k�m�g�d�_ 1.6 �b�a�h�[�j�Z�`�_�g�Z�� �^�b�Z�]�j�Z�f�f�Z�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �l�_�o�g�h�e�h�]�b�c�� �[�_�a

�b�a�t�y�l�b�y (in situ) �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z, �g�Z�b�[�h�e�_�_�� �b�k�i�h�e�v�a�m�_�f�u�o�� �a�Z�� �]�j�Z�g�b�p�_�c�� �b�� �\

�J�h�k�k�b�b [58, 127].

�J�b�k�m�g�h�d 1.6 – �>�b�Z�]�j�Z�f�f�Z�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �l�_�o�g�h�e�h�]�b�c�� �[�_�a�� �b�a�t�y�l�b�y

�a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z, �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�o���a�Z���]�j�Z�g�b�p�_�c���b���\���J�h�k�k�b�b

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

�a�_�f�_�e�v, �k�m�s�_�k�l�\�m�x�l�� �l�Z�d�b�_�� �i�h�g�y�l�b�y, �d�Z�d�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �k�� �b�a�\�e�_�q�_�g�b�_�f (ex situ)

�a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �b�� �[�_�a�� �b�a�\�e�_�q�_�g�b�y (in situ). �J�_�d�m�e�v�l�b�\�Z�p�b�y

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

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

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

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

�g�Z���f�_�k�l�_���j�Z�a�e�b�\�h�\.

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

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

�h�q�b�k�l�d�b, �g�Z�i�j�Z�\�e�_�g�g�u�c�� �b�k�d�e�x�q�b�l�_�e�v�g�h�� �g�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y

�i�e�h�^�h�j�h�^�g�h�]�h���k�e�h�y.

1.4 �;�b�h�e�h�]�b�q�_�k�d�b�c���i�h�^�o�h�^���d���j�_�d�m�e�v�l�b�\�Z�p�b�b

�g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�u�o���a�_�f�_�e�v

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

�f�_�o�Z�g�b�q�_�k�d�b�c, �l�_�j�f�b�q�_�k�d�b�c�� �b�� �n�b�a�b�d�h���o�b�f�b�q�_�k�d�b�c, �^�h�j�h�]�h�k�l�h�y�s�b�� �b�� �w�n�n�_�d�l�b�\�g�u

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

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

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

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

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

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

�g�_�n�l�_�i�j�h�^�m�d�l�h�\ [16, 22, 25, 62, 63, 67, 86, 103, 130, 146].

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

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

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

�b�a�\�g�_ – �[�b�h�j�_�f�_�^�b�Z�p�b�y [22, 24, 63, 67, 130].

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

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

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

[24, 147]. �I�h�k�d�h�e�v�d�m�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�u�� �b�f�_�x�l�� �k�j�Z�\�g�b�l�_�e�v�g�h�� �\�u�k�h�d�b�c�� �i�h�l�_�g�p�b�Z�e

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



27

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

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

�a�_�f�_�e�v [16, 27, 24].

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

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

[21, 22, 24, 127, 143]:

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

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

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

2 �;�b�h�^�h�i�h�e�g�_�g�b�_ – �b�g�l�j�h�^�m�d�p�b�y�� �i�j�b�j�h�^�g�u�o�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\, �i�j�_�^�\�Z-

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

�b�k�l�h�q�g�b�d�h�\.

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

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

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

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

�k�l�h�b�f�h�k�l�b���h�q�b�k�l�d�b[16,27].

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

�g�_�n�l�b�� �\�� �i�h�q�\�_, �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y�� �[�Z�d�l�_�j�b�b�� �j�h�^�h�\ Pseudomonas, Flavobacterium,

Acinetobacter, Aeromonas, Arthrobacter, Rhodococcus, �^�j�h�`�`�b�� �j�h�^�Z Candida,

�f�b�d�j�h�f�b�p�_�l�u Fusarium, Mucor, Trichoderma, Rhizopus, Penicillium. �<���[�h�e�v�r�b�g�k�l�\�_

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

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

�f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\: («�I�m�l�b�^�h�c�e», «�H�e�_�\�h�j�b�g»), �l�Z�d���b���[�Z�d�l�_�j�b�Z�e�v�g�u�_���d�h�g�k�h�j�p�b�m�f�u,

�g�Z�i�j�b�f�_�j «�>�_�k�l�j�h�c�e». �>�e�y�� �i�h�\�u�r�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �[�b�h�^�_�]�j�Z�^�Z�p�b�b

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

�k�h�k�l�h�y�s�b�_���b�a���^�\�m�o���b���[�h�e�_�_���f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\ [103].

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

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

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

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

�[�u�e�b�� �q�m�`�_�j�h�^�g�u�f�b�� �b�� �i�Z�l�h�]�_�g�g�u�f�b. �D�j�h�f�_�� �w�l�h�]�h, �\�u�[�j�Z�g�g�u�_�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�u

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

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

�<�� �J�h�k�k�b�b�� �g�Z�b�[�h�e�_�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�b�� �b�� �w�n�n�_�d�l�b�\�g�u�f�b�� �[�b�h�i�j�_�i�Z�j�Z�l�Z�f�b

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

�©�>�_�k�l�j�h�c�e», «�>�_�\�h�j�h�c�e», «�I�m�l�b�^�h�c�e», «�J�m�^�_�g» �b�� �l. � .̂ �>�Z�g�g�u�_�� �i�j�_�i�Z�j�Z�l�u

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

�g�_�c�l�j�Z�e�v�g�u�o�� �k�h�_�^�b�g�_�g�b�c. �K�h�o�j�Z�g�y�x�l�� �k�i�h�k�h�[�g�h�k�l�v�� �d�� �[�b�h�^�_�]�j�Z�^�Z�p�b�b

�m�]�e�_�\�h�^�h�j�h�^�h�\���\���r�b�j�h�d�h�f���^�b�Z�i�Z�a�h�g�_���j�G – 4,5-8,5 �b���l�_�f�i�_�j�Z�l�m�j – �h�l +5 �^�h +38 º�K.

�K�h�o�j�Z�g�y�x�l���`�b�a�g�_�k�i�h�k�h�[�g�h�k�l�v���\���b�g�l�_�j�\�Z�e�_���l�_�f�i�_�j�Z�l�m�j���h�l – 40 �^�h +42 º�K.

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

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

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

�k�j�_�^�u���\�_�s�_�k�l�\�Z���^�h���g�_�k�d�h�e�v�d�b�o���f�_�k�y�p�_�\ [67, 103, 113, 152].

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

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

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

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

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

�\�h�^�u�� �b�� �m�]�e�_�d�b�k�e�h�]�h�� �]�Z�a�Z. �G�Z�� �h�k�g�h�\�_�� �w�l�h�]�h�� �h�[�_�k�i�_�q�b�\�Z�_�l�k�y�� �[�b�h�e�h�]�b�q�_�k�d�Z�y�� �h�q�b�k�l�d�Z

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

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

�k�j�_�^�m.

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

�g�_�n�l�_�a�Z�]�j�y�a�g�_�g�b�y, �y�\�e�y�_�l�k�y�� �k�l�Z�^�b�c�g�u�f�� �i�j�h�p�_�k�k�h�f. �>�e�y�� �d�Z�`�^�h�c�� �i�j�b�j�h�^�g�h�c�� �a�h�g�u

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

�b�a���a�Z���i�j�b�j�h�^�g�h���d�e�b�f�Z�l�b�q�_�k�d�b�o���m�k�e�h�\�b�c���k�h�k�l�Z�\�Z���b���d�h�g�p�_�g�l�j�Z�p�b�b���g�_�n�l�b [58, 100].
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�K�Z�f�h�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �w�d�h�k�b�k�l�_�f�u�� �i�h�q�\�u, �a�Z�]�j�y�a�g�_�g�g�h�c�� �g�_�n�l�v�x�� �b

�g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b, ���� �^�h�e�]�b�c�� �b�� �k�e�h�`�g�u�c�� �i�j�h�p�_�k�k. �K�� �p�_�e�v�x�� �m�k�l�j�Z�g�_�g�b�y�� �^�Z�g�g�h�]�h

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

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

�i�h�\�u�r�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�Z�[�h�l�u�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\, �\�o�h�^�y�s�b�o�� �\�� �k�h�k�l�Z�\

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

�D�e�b�f�Z�l�b�q�_�k�d�b�_�� �m�k�e�h�\�b�y, �\�e�b�y�x�s�b�_�� �g�Z�� �Z�d�l�b�\�g�h�k�l�v�� �j�Z�[�h�l�u

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

�w�n�n�_�d�l�b�\�g�h�k�l�v�� �j�Z�a�e�h�`�_�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �g�_�n�l�b�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\. �>�h�d�Z�a�Z�g�h, �q�l�h

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

�g�_�n�l�_�i�j�h�^�m�d�l�h�\���\���i�h�q�\�_���j�Z�\�g�Z 20 – 37 °�K [108].

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

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

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

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

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

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

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

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

���Z�a�h�l, �n�h�k�n�h�j, �d�Z�e�b�c�� �b�� �l. � .̂) �y�\�e�y�_�l�k�y�� �\�Z�`�g�u�f�� �n�Z�d�l�h�j�h�f, �h�i�j�_�^�_�e�y�x�s�b�f

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

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

�m�]�e�_�\�h�^�h�j�h�^�h�\, �i�h�w�l�h�b�m�� �\�� �[�h�e�v�r�b�g�k�l�\�_�� �i�j�b�_�f�h�\�� �[�b�h�j�_�f�_�^�b�Z�p�b�b�� �_�`�_�]�h�^�g�h

�\�g�h�k�b�l�k�y���j�Z�k�q�_�l�g�u�c���h�[�t�_�f���m�^�h�[�j�_�g�b�c���\���k�h�q�_�l�Z�g�b�b���k���[�b�h�]�m�f�m�k�h�f [8].

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

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

�j�_�]�_�g�_�j�Z�p�b�b�� �i�h�q�\, �a�Z�]�j�y�a�g�_�g�g�u�o�� �l�y�`�_�e�u�f�b�� �f�_�l�Z�e�e�Z�f�b. �G�Z�k�u�s�_�g�g�Z�y�� �f�b�d�j�h�n�e�h�j�Z

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

�\�b�l�Z�f�b�g�u, �Z�f�b�g�h�d�b�k�e�h�l�u) �b�� �b�f�_�_�l�� �i�h�k�l�h�y�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �j�G = 6,5 – 7,0,
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�d�h�w�n�n�b�p�b�_�g�l�� �_�]�h�� �]�m�f�b�n�b�d�Z�p�b�b 15 – 25 %. �;�b�h�e�h�]�b�q�_�k�d�Z�y�� �Z�d�l�b�\�g�h�k�l�v�� �[�b�h�]�m�f�m�k�Z

�h�[�_�k�i�_�q�b�\�Z�_�l�k�y���\���l�_�q�_�g�b�_ 3 �e�_�l���k���f�h�f�_�g�l�Z���\�g�_�k�_�g�b�y���\���i�h�q�\�m. �<�g�_�k�_�g�b�_���k�h�a�j�_�\�r�_�]�h

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

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

�i�h�]�e�h�s�_�g�b�x���\�e�Z�]�b���g�Z���[�h�e�v�r�m�x���]�e�m�[�b�g�m.

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

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

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

�f�b�d�j�h�n�e�h�j�h�c�� �d�Z�d�� �b�k�l�h�q�g�b�d�� �g�_�h�[�o�h�^�b�f�u�o�� �w�e�_�f�_�g�l�h�\  �i�b�l�Z�g�b�y (N, P, K),

�h�[�_�k�i�_�q�_�g�g�h�k�l�v���d�h�l�h�j�u�f�b���\���a�Z�]�j�y�a�g�_�g�g�h�c���i�h�q�\�_���k�g�b�`�_�g�Z. �H�j�]�Z�g�b�q�_�k�d�b�_���\�_�s�_�k�l�\�Z

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

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

�k�d�Z�a�u�\�Z�_�l�k�y���g�Z���k�d�h�j�h�k�l�b���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���a�Z�]�j�y�a�g�_�g�g�h�c���i�h�q�\�u [16, 45].

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

�w�l�h�c���i�j�b�q�b�g�_�� �\���j�Z�a�g�u�o���j�_�]�b�h�g�Z�o���k�l�j�Z�g�u�� �k�l�Z�j�Z�x�l�k�y�� �\���d�j�Z�l�q�Z�c�r�b�_�� �k�j�h�d�b���i�j�h�\�_�k�l�b

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

�\�b�^�h�\���k�h�j�[�_�g�l�h�\.

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

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

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

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

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

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

�f�_�g�v�r�_�� �j�_�Z�]�b�j�m�x�l�� �g�Z�� �\�g�_�r�g�b�_�� �n�Z�d�l�h�j�u, �l�_�f�� �k�Z�f�u�f�� �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �b�o

�n�_�j�f�_�g�l�Z�l�b�\�g�Z�y���k�i�h�k�h�[�g�h�k�l�v [4, 59, 77, 136]

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

�k�h�j�[�_�g�l�Z («�=�e�Z�m�d�h�g�b�l», "�:�[�k�h�e�x�l���g�Z�n�l�Z" �b�� �l���^.). �H�g�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c

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

�l�j�_�o�\�Z�e�_�g�l�g�h�]�h�� �`�_�e�_�a�Z, �f�Z�]�g�b�y, �d�Z�e�v�p�b�y, �n�h�k�n�h�j�Z, �d�Z�e�b�y. �<�k�_�� �h�g�b�� �g�Z�o�h�^�y�l�k�y�� �\

�e�_�]�d�h���b�a�\�e�_�d�Z�_�f�h�c���n�h�j�f�_���k�f�_�g�g�u�o���d�Z�l�b�h�g�h�\, �d�h�l�h�j�u�_���a�Z�f�_�s�Z�x�l�k�y���g�Z�o�h�^�y�s�b�f�b�k�y
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�\�� �b�a�[�u�l�d�_�� �\�� �h�d�j�m�`�Z�_�f�h�c�� �k�j�_�^�_�� �w�e�_�f�_�g�l�Z�f�b. �W�l�b�f�� �k�\�h�c�k�l�\�h�f, �Z�� �l�Z�d�`�_�� �k�e�h�b�k�l�h�c

�k�l�j�m�d�l�m�j�h�c, �h�[�t�y�k�g�y�x�l�k�y�� �\�u�k�h�d�b�_�� �k�h�j�[�p�b�h�g�g�u�_�� �k�\�h�c�k�l�\�Z�� �i�h�� �h�l�g�h�r�_�g�b�x�� �d

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

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

�i�e�Z�k�l�b�q�g�h�k�l�v.

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

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

�b�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b. �D�h�j�g�b�� �j�Z�k�l�_�g�b�c�� �h�[�h�]�Z�s�Z�x�l�� �i�h�q�\�m�� �h�j�]�Z�g�b�q�_�k�d�b�f�b

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

�I�:�<�� �j�Z�k�l�b�l�_�e�v�g�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y, �q�l�h�� �i�h�a�\�h�e�y�_�l�� �m�\�_�e�b�q�b�l�v�� �[�b�h�^�h�k�l�m�i�g�h�k�l�v

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

�i�j�b�g�b�f�Z�x�s�b�_���m�q�Z�k�l�b�_���\���j�Z�a�e�h�`�_�g�b�b���m�]�e�_�\�h�^�h�j�h�^�h�\ [86, 151].

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

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

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

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

�l. � .̂[19, 115].

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

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

�h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u���\���p�_�e�h�f.

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

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

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

�b�k�k�e�_�^�h�\�Z�g�b�y�o [9, 16, 19, 22, 35, 60, 64, 86, 112, 127]. �J�Z�a�j�Z�[�h�l�Z�g�h�� �f�g�h�`�_�k�l�\�h

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

�a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o, �i�j�b�j�h�^�g�h���d�e�b�f�Z�l�b�q�_�k�d�b�o�� �m�k�e�h�\�b�c [89, 91, 92,

93, 94, 95, 96, 97]. �D�j�h�f�_�� �w�l�h�]�h, �\�k�_�� �[�h�e�v�r�_�� �m�^�_�e�y�_�l�k�y�� �\�g�b�f�Z�g�b�_�� �d�h�f�i�e�_�d�k�m

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

– �w�l�h���l�_�o�g�b�q�_�k�d�Z�y���b���[�b�h�e�h�]�b�q�_�k�d�Z�y���h�[�j�Z�[�h�l�d�Z���a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z.

�<�� �l�Z�[�e�b�p�_ 1.2 �i�j�b�\�_�^�_�g�u�� �h�k�g�h�\�g�u�_�� �w�l�Z�i�u�� �i�j�h�\�_�^�_�g�b�y�� �[�b�h�e�h�]�b�q�_�k�d�h�]�h

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

�L�Z�[�e�b�p�Z 1.2 – �W���l�Z�i�u���[�b�h�e�h�]�b�q�_�k�d�h�]�h���i�h�^�o�h�^�Z���d���j�_�d�m�e�v�l�b�\�Z�p�b�b

�g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�u�o���a�_�f�_�e�v

�W�l�Z�i�u �F�_�j�h�i�j�b�y�l�b�y

�I�h�^�]�h�l�h�\�b�l�_�e�v�g�u�c

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

�a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z

�J�Z�a�j�Z�[�h�l�d�Z�� �i�j�h�_�d�l�Z�� �[�b�h�e�h�]�b�q�_�k�d�h�c�� �j�_�d�m�e�v�l�b�\�Z�p�b�b

�a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z

�L�_�o�g�b�q�_�k�d�b�c���w�l�Z�i

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

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

�B�g�`�_�g�_�j�g�h-�l�_�o�g�b�q�_�k�d�b�_�� �f�_�j�h�i�j�b�y�l�b�y�� �g�Z

�a�Z�]�j�y�a�g�_�g�g�h�f���m�q�Z�k�l�d�_

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

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

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

�d�h�g�p�_�g�l�j�Z�p�b�b

�D�h�g�l�j�h�e�v���g�Z�^���i�j�h�p�_�k�k�h�f���h�q�b�k�l�d�b

�;�b�h�e�h�]�b�q�_�k�d�b�c

�B�g�`�_�g�_�j�g�h-�l�_�o�g�b�q�_�k�d�b�_���j�Z�[�h�l�u

�N�b�l�h�f�_�e�b�h�j�Z�p�b�y

�H�[�k�e�_�^�h�\�Z�g�b�_���h�q�b�s�_�g�g�h�]�h���m�q�Z�k�l�d�Z

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

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

�[�b�h�e�h�]�b�q�_�k�d�b�o�� �d�h�f�i�h�g�_�g�l�h�\ (�f�b�g�_�j�Z�e�v�g�u�_�� �\�_�s�_�k�l�\�Z, �f�b�d�j�h�h�j�]�Z�g�b�a�f�u, �b�� �l. �i.) �b

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

�a�_�f�_�e�v���b���m�f�_�g�v�r�_�g�b�y���w�d�h�g�h�f�b�q�_�k�d�b�o���a�Z�l�j�Z�l [89 – 97, 106, 127].
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�I�_�j�_�^�� �l�_�f�� �d�Z�d�� �g�Z�q�Z�l�v�� �i�e�Z�g�b�j�h�\�Z�l�v�� �l�_�o�g�h�e�h�]�b�x�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y

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

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

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

�i�h�\�_�j�o�g�h�k�l�b���g�_�n�l�b���i�j�b�f�_�g�y�x�l���g�_�n�l�_�k�[�h�j�g�u�_���m�k�l�j�h�c�k�l�\�Z, �k�h�j�[�_�g�l�u.

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

�h�j�]�Z�g�b�q�_�k�d�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y, �l�Z�d�� �b�� �g�_�h�j�]�Z�g�b�q�_�k�d�h�]�h. �D�� �i�_�j�\�h�c�� �]�j�m�i�i�_�� �h�l�g�h�k�y�l

�]�h�j�x�q�b�_�� �b�k�d�h�i�Z�_�f�u�_�� �h�j�]�Z�g�b�q�_�k�d�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y – �d�Z�m�k�l�h�[�b�h�e�b�l�u (�l�h�j�n,

�]�j�Z�n�b�l, �m�]�h�e�v���b���l. � .̂), �k�u�j�v�_���j�Z�k�l�b�l�_�e�v�g�h�]�h���b���`�b�\�h�l�g�h�]�h���i�j�h�b�k�o�h�`�^�_�g�b�y (�h�i�b�e�d�b,

�r�_�e�m�o�Z, �d�h�j�Z, �e�b�k�l�\�Z, �f�h�o�� �b�� �l. � .̂) �b�� �i�j�h�f�u�r�e�_�g�g�u�_ (�i�_�g�h�i�e�Z�k�l, �i�h�e�b�i�j�h�i�b�e�_�g�� �b

�l. � .̂). �D�h�� �\�l�h�j�h�c�� �]�j�m�i�i�_�� �h�l�g�h�k�y�l�k�y�� �_�k�l�_�k�l�\�_�g�g�u�_�� �f�b�g�_�j�Z�e�u (�i�_�k�h�d, �]�e�b�g�Z,

�]�e�Z�m�d�h�g�b�l�� �b�� �l. � .̂), �b�� �b�k�d�m�k�k�l�\�_�g�g�u�_�� �f�b�g�_�j�Z�e�u (�d�_�j�Z�f�a�b�l) �b�� �h�j�]�Z�g�h�f�b�g�_�j�Z�e�u

���i�h�e�b�i�_�n�Z�g, �k�Z�i�j�h�i�_�e�v, �k�e�Z�g�p�u���b���l. � .̂) [9].

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

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

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

�^�e�b�l�_�e�v�g�u�c�� �i�_�j�b�h�^ (3 – 8 �e�_�l) �b�� �a�Z�\�b�k�b�l�� �h�l�� �f�g�h�`�_�k�l�\�Z�� �\�g�_�r�g�b�o�� �n�Z�d�l�h�j�h�\

���l�_�f�i�_�j�Z�l�m�j�Z, �\�e�Z�`�g�h�k�l�v, �l�b�i�� �i�h�q�\�u�� �b�� �l. � .̂), �\�e�b�y�x�s�b�o�� �g�Z�� �i�j�h�p�_�k�k

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

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

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

�f�Z�d�k�b�f�Z�e�v�g�h�c���j�Z�[�h�l�h�c���f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\.

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

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

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

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

�h�i�j�_�^�_�e�b�\�� �d�h�g�p�_�g�l�j�Z�p�b�x�� �a�Z�]�j�y�a�g�y�x�s�_�]�h�� �\�_�s�_�k�l�\�Z (�g�_�n�l�b), �j�Z�k�k�q�b�l�u�\�Z�x�l

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

�a�Z�]�j�y�a�g�_�g�g�u�c���]�j�m�g�l. �D�j�h�f�_���d�h�g�p�_�g�l�j�Z�p�b�b���g�_�n�l�b, �h�i�j�_�^�_�e�y�x�l���d�h�g�p�_�g�l�j�Z�p�b�b���Z�a�h�l�Z,

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

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

�i�g�_�c, �^�_�j�_�\�v�_�\, �b�a�t�y�l�b�_�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �g�Z�� �]�e�m�[�b�g�m�� �a�Z�]�j�y�a�g�_�g�b�y, �j�u�o�e�_�g�b�_.

�I�h�f�b�f�h�� �w�l�h�]�h, �\�� �f�_�j�h�i�j�b�y�l�b�y�� �\�o�h�^�b�l�� �j�Z�a�j�Z�[�h�l�d�Z (�i�_�j�_�f�_�s�_�g�b�_) �g�_�a�Z�]�j�y�a�g�_�g�g�h�]�h

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

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

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

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

�\���k�_�[�y���\�u�k�_�\���l�h�e�_�j�Z�g�l�g�u�o���j�Z�k�l�_�g�b�c.

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

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

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

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

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

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

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

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

�q�b�k�e�h���d�h�l�h�j�u�o���f�h�`�_�l���^�h�k�l�b�]�Z�l�v 6 �_�^�b�g�b�p���g�Z 1 �]�_�d�l�Z�j.

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

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

�b�� �w�g�_�j�]�_�l�b�q�_�k�d�b�� �a�Z�l�j�Z�l�g�u�f. �D�j�h�f�_�� �w�l�h�]�h, �g�Z�� �^�Z�g�g�h�f�� �w�l�Z�i�_�� �i�j�h�b�a�\�h�^�y�l�k�y

�l�_�o�g�b�q�_�k�d�b�_�� �h�i�_�j�Z�p�b�b, �k�i�h�k�h�[�k�l�\�m�x�s�b�_�� �i�h�\�u�r�_�g�b�x�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b

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

�j�_�d�m�e�v�l�b�\�Z�p�b�b�� �\�� �p�_�e�h�f. �G�_�h�[�o�h�^�b�f�h�� �m�^�_�e�b�l�v�� �g�Z�b�[�h�e�v�r�_�_�� �\�g�b�f�Z�g�b�_�� �^�Z�g�g�h�f�m

�w�l�Z�i�m���j�_�d�m�e�v�l�b�\�Z�p�b�b.

1.6 �P�_�e�v���b���a�Z�^�Z�q�b���b�k�k�e�_�^�h�\�Z�g�b�c

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

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

�g�_�i�j�h�b�a�\�h�^�b�l�_�e�v�g�u.

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

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

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

�k�f�_�k�b�l�_�e�y.

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

1) �^�Z�l�v�� �Z�g�Z�e�b�a�� �b�� �h�p�_�g�d�m�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �k�m�s�_�k�l�\�m�x�s�b�o�� �l�_�o�g�h�e�h�]�b�c

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

2) �l�_�h�j�_�l�b�q�_�k�d�b�� �h�[�h�k�g�h�\�Z�l�v�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�c�� �i�j�h�p�_�k�k�� �i�_�j�_�f�_�r�b�\�Z�g�b�y,

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

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

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

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

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

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

�i�h�q�\�u���k���d�h�f�i�h�g�_�g�l�Z�f�b���h�q�b�k�l�d�b;

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

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

5) �h�i�j�_�^�_�e�b�l�v�� �w�d�h�g�h�f�b�q�_�k�d�m�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �^�Z�g�g�h�c

�l�_�o�g�h�e�h�]�b�b.
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2 �L�?�O�G�H�E�H�=�B�Y���H�Q�B�K�L�D�B���B���L�?�H�J�?�L�B�Q�?�K�D�B�?���B�K�K�E�?�>�H�<�:�G�B�Y

�I�J�H�P�?�K�K�:���I�?�J�?�F�?�R�B�<�:�G�B�Y���=�J�M�G�L�:

�;�M�E�V�>�H�A�?�J�H�F���K�F�?�K�B�L�?�E�?�F

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

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

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

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

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

�i�j�b�f�_�g�y�_�f�u�o���d�h�f�i�h�g�_�g�l�h�\, �k�i�h�k�h�[�h�f���\�g�_�k�_�g�b�y���b���l. � .̂

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

�w�l�Z�i, �d�h�l�h�j�u�c���i�h�e�g�h�k�l�v�x���a�Z�\�b�k�b�l���h�l���b�k�i�h�e�v�a�m�_�f�h�]�h���i�Z�j�d�Z���f�Z�r�b�g.

2.1 �L�_�o�g�h�e�h�]�b�y���b���l�_�o�g�b�q�_�k�d�b�_���k�j�_�^�k�l�\�Z���^�e�y���i�j�h�\�_�^�_�g�b�y���l�_�o�g�b�q�_�k�d�h�c

�j�_�d�m�e�v�l�b�\�Z�p�b�b���g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�u�o���a�_�f�_�e�v

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

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

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

1�� � � �b �g �b�p�b �Z�p �b�y;

2� �� � � i �e �Z�g �b� j �h � \ �Z�g �b�_ (� i � j �h �_ �d� l �b � j �h � \ �Z�g �b �_) ;

3� �� � � j �_ �Z �e�b�a�Z�p �b�y (� j �_ � r �_ �g �b�_) ;

4� �� � �Z�g �Z�e �b�a (�d �h�g � l � j �h �e�v) ;

5� �� � �a �Z� \ �_ � j � r �_ �g �b �_ (�Z �d � l �u) .

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

�l�_�k�g�h�c�� �k�\�y�a�b. �D�Z�d�� �i�j�Z�\�b�e�h, 4�� � c� � � b 5� ��c�� �w�l�Z�i�u�� �j�_�]�e�Z�f�_�g�l�b�j�h�\�Z�g�u�� �g�h�j�f�Z�l�b�\�g�h�c

�^�h�d�m�f�_�g�l�Z�p�b�_�c. �K�h�^�_�j�`�Z�g�b�_ 2-�]�h�� �w�l�Z�i�Z�� �h�k�g�h�\�u�\�Z�_�l�k�y�� �g�Z�� �o�Z�j�Z�d�l�_�j�_�� �j�Z�a�e�b�\�Z,

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

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

�j�_�d�m�e�v�l�b�\�Z�p�b�b���g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z.

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

�g�Z�i�j�Z�\�e�_�g�b�y�o: �k�� �\�u�\�h�a�h�f�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z ex situ �b�� �[�_�a�� �\�u�\�h�a�Z in situ.

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

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

�[�b�h�\�h�k�k�l�Z�g�h�\�e�_�g�b�_, �n�b�l�h�\�h�k�k�l�Z�g�h�\�e�_�g�b�_), �l�Z�d�� �b�� �k�� �b�a�\�e�_�q�_�g�b�_�f�� �a�Z�]�j�y�a�g�_�g�g�h�]�h

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

�[�b�h�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �\�� �l�\�_�j�^�h�c�� �n�Z�a�_). �B�a�\�e�_�q�_�g�g�u�c�� �a�Z�]�j�y�a�g�_�g�g�u�c�� �]�j�m�g�l

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

�i�e�h�s�Z�^�y�o (�i�h�e�b�]�h�g�_) [16]. �D�j�h�f�_�� �w�l�h�]�h, �i�j�b�� �i�e�Z�g�b�j�h�\�Z�g�b�b�� �l�_�o�g�h�e�h�]�b�b�� �k

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

�i�h�e�b�]�h�g�Z, �g�Z���d�h�l�h�j�h�f���[�m�^�_�l���i�j�h�o�h�^�b�l�v���h�q�b�k�l�d�Z.[9, 16, 90, 94, 96, 97, 103, 121, 122,

127, 130, 132, 139]

�G�Z���J�b�k�m�g�d�_ 2.1 �i�j�_�^�k�l�Z�\�e�_�g�Z���k�o�_�f�Z���i�j�b�_�f�h�\���[�b�h�e�h�]�b�q�_�k�d�h�c���j�_�d�m�e�v�l�b�\�Z�p�b�b

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

�J�b�k�m�g�h�d 2.1 – �;�b�h�e�h�]�b�q�_�k�d�Z�y���j�_�d�m�e�v�l�b�\�Z�p�b�y���a�_�f�_�e�v,

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

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

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

�d�j�h�f�_�� �w�l�h�]�h, �g�_�l�� �g�_�h�[�o�h�^�b�f�h�]�h�� �d�h�g�l�j�h�e�y�� �a�Z�� �i�j�h�p�_�k�k�h�f�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y. �<

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

�i�j�h�\�h�^�y�l���h�q�b�k�l�d�m���j�Z�a�e�b�q�g�u�f�b���k�i�h�k�h�[�Z�f�b [58, 127].

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

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

�f�h�`�g�h�� �i�j�h�\�h�^�b�l�v�� �[�h�e�_�_�� �k�e�h�`�g�u�_�� �b�� �w�n�n�_�d�l�b�\�g�u�_�� �k�i�h�k�h�[�u�� �h�q�b�k�l�d�b, �d�h�l�h�j�u�_

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

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

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

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

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

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

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

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

�\�e�Z�]�b���b���^�e�y���i�j�_�^�h�l�\�j�Z�s�_�g�b�y���\�u�^�m�\�Z�g�b�y���f�_�e�d�b�o���q�Z�k�l�b�p (�J�b�k�m�g�h�d 2.2) [16, 68, 131].

�J�b�k�m�g�h�d 2.2 – �L�_�o�g�h�e�h�]�b�b���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z

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

�g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �g�h�� �b�� �f�g�h�]�b�o�� �^�j�m�]�b�o�� �\�_�s�_�k�l�\. �G�_�^�h�k�l�Z�l�d�h�f�� �y�\�e�y�_�l�k�y, �l�h�� �q�l�h�� �^�e�y

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

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

�d�b�e�h�f�_�l�j�h�\���h�l���j�Z�a�e�b�\�Z.

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

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

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

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

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

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

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

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

�i�_�j�_�f�_�r�b�\�Z�g�b�_�f���a�Z���k�q�_�l���[�h�e�v�r�_�c���w�n�n�_�d�l�b�\�g�h�k�l�b [16, 68, 127].

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

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

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

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

�f�Z�k�k�m���h�[�_�a�\�h�`�b�\�Z�x�l���b���\�h�a�\�j�Z�s�Z�x�l���\���f�_�k�l�Z���b�a�t�y�l�b�y [16].

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

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

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

�j�Z�[�h�l�u���b�f�_�x�s�b�o�k�y���\���i�h�q�\�_���f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\ (�J�b�k�m�g�h�d 2.3) [16, 116, 127].

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

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

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

�m�k�b�e�b�\�Z�_�l�k�y [16]. �G�Z�b�[�h�e�v�r�_�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b�� �[�b�h�\�_�g�l�b�e�b�j�h�\�Z�g�b�y

�i�h�e�m�q�b�e�b���\���k�l�j�Z�g�Z�o���?�\�j�h�i�u���b���K�R�:.
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�J�b�k�m�g�h�d 2.3 – �;�b�h�\�_�g�l�b�e�b�j�h�\�Z�g�b�_���a�Z�]�j�y�a�g�_�g�g�h�]�h���g�_�n�l�v�x

�b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b���]�j�m�g�l�Z

�L�_�o�g�h�e�h�]�b�b�� �m�k�b�e�_�g�g�h�]�h�� �[�b�h�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �g�_�n�l�v�x�� �]�j�m�g�l�Z

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

�f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\, �j�Z�a�e�Z�]�Z�x�s�b�o�� �h�j�]�Z�g�b�q�_�k�d�b�_�� �a�Z�]�j�y�a�g�_�g�b�y�� �\�� �i�h�q�\�_. �:�� �^�e�y

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

�\�_�s�_�k�l�\�Z [16, 58]. �K�m�l�v���l�_�o�g�h�e�h�]�b�c���k�h�k�l�h�b�l���\���i�h�e�b�\�_���a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z���\�h�^�h�c,

�g�Z�k�u�s�_�g�g�h�c�� �i�b�l�Z�l�_�e�v�g�u�f�b�� �w�e�_�f�_�g�l�Z�f�b. �G�_�^�h�k�l�Z�l�d�h�f�� �^�Z�g�g�h�]�h�� �l�b�i�Z�� �l�_�o�g�h�e�h�]�b�c

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

�:�g�Z�e�b�a�� �k�m�s�_�k�l�\�m�x�s�b�o�� �l�_�o�g�h�e�h�]�b�c�� �i�h�d�Z�a�Z�e, �q�l�h�� �[�b�h�e�h�]�b�q�_�k�d�b�c�� �i�h�^�o�h�^�� �d

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

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

�f�_�l�h�^�Z�f�b (�f�_�o�Z�g�b�q�_�k�d�b�c, �n�b�a�b�d�h���o�b�f�b�q�_�k�d�b�c).

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

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

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �[�h�e�v�r�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �k�l�j�h�b�l�_�e�v�g�h�c�� �l�_�o�g�b�d�b. �;�h�e�_�_ 90 % �h�[�t�_�f�Z

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

2.4).
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�J�b�k�m�g�h�d 2.4 – �L�_�o�g�b�q�_�k�d�b�_���k�j�_�^�k�l�\�Z, �i�j�b�f�_�g�y�_�f�u�_���i�j�b���j�_�d�m�e�v�l�b�\�Z�p�b�b

�g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�u�o���a�_�f�_�e�v

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

�[�m�e�v�^�h�a�_�j�u���\�u�i�h�e�g�y�x�l���[�h�e�_�_ 50 % �h�l���h�[�s�_�]�h���h�[�t�_�f�Z���a�_�f�e�y�g�u�o���j�Z�[�h�l, �Z���k���m�q�_�l�h�f

�i�_�j�_�f�_�s�_�g�b�y�� �b���i�_�j�_�f�_�r�b�\�Z�g�b�y���b���\�k�_ 70��75 %. �K�e�_�^�h�\�Z�l�_�e�v�g�h, �\�u�[�h�j�� �[�m�e�v�^�h�a�_�j�Z

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

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

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

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

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

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

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

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

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

�w�d�k�d�Z�\�Z�l�h�j�Z�� �\�� �d�Z�q�_�k�l�\�_�� �i�_�j�_�f�_�r�b�\�Z�x�s�_�]�h�� �m�k�l�j�h�c�k�l�\�Z�� �f�Z�e�h�w�n�n�_�d�l�b�\�g�h (�J�b�k�m�g�h�d

2.5). �I�h�w�l�h�f�m�� �g�_�h�[�o�h�^�b�f�h�� �b�k�d�Z�l�v�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�_�� �k�i�h�k�h�[�u�� �j�Z�k�i�j�_�^�_�e�_�g�b�y

�d�h�f�i�h�g�_�g�l�h�\ [121].
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�J�b�k�m�g�h�d 2.5 – �J�Z�[�h�l�Z���w�d�k�d�Z�\�Z�l�h�j�Z���i�h���i�_�j�_�f�_�r�b�\�Z�g�b�x���a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z

�>�Z�g�g�m�x���a�Z�^�Z�q�m���f�h�`�g�h���j�_�r�b�l�v���i�m�l�_�f���h�[�t�_�^�b�g�_�g�b�y���i�j�h�p�_�k�k�h�\���i�_�j�_�f�_�s�_�g�b�y

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

�k�f�_�r�b�\�Z�x�s�b�f���m�k�l�j�h�c�k�l�\�h�f [71, 89].

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

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

2.6).

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

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

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

�\���d�j�Z�l�q�Z�c�r�b�_���k�j�h�d�b. �G�Z���w�l�h�f���k�l�j�h�b�l�k�y���i�j�b�g�p�b�i���i�j�_�^�e�Z�]�Z�_�f�h�c���l�_�o�g�h�e�h�]�b�b���h�q�b�k�l�d�b

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

�\�u�i�h�e�g�y�_�f�u�o���w�l�b�f�b���f�Z�r�b�g�Z�f�b.

�I�j�_�^�e�Z�]�Z�_�f�Z�y�� �l�_�o�g�h�e�h�]�b�y�� �^�_�l�h�d�k�b�d�Z�p�b�b�� �]�j�m�g�l�Z, �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �g�_�n�l�v�x�� �b

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

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

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

�k�i�h�k�h�[�Z���b�o���j�Z�k�i�j�_�^�_�e�_�g�b�y���\���a�Z�]�j�y�a�g�_�g�g�h�c���i�h�q�\�_ [70, 95, 96].



�J�b�k�m�g�h�d 2.6 – �L�_�o�g�h�e�h�]�b�b���j�_�d�m�e�v�l�b�\�Z�p�b�b���a�_�f�_�e�v, �a�Z�]�j�y�a�g�_�g�g�u�o���g�_�n�l�v�x���b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b
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�<�Z�j�b�Z�g�l�u�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �k�l�j�m�d�l�m�j�g�u�o�� �k�o�_�f�� �i�j�h�p�_�k�k�Z�� �i�_�j�_�f�_�r�b�\�Z�g�b�y�� �k

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

�l�_�o�g�h�e�h�]�b�_�c���h�q�b�k�l�d�b���a�Z�]�j�y�a�g�_�g�g�u�o���k�j�_�^���b�a�h�[�j�Z�`�_�g�u���g�Z���j�b�k�m�g�d�_ 2.7.

�I�h�^�[�h�j�� �f�Z�r�b�g�� �h�k�g�h�\�u�\�Z�e�k�y�� �g�Z�� �i�j�h�p�_�k�k�_�� �i�_�j�_�f�_�s�_�g�b�y, �i�h�w�l�h�f�m�� �i�j�h�p�_�k�k

�i�_�j�_�f�_�r�b�\�Z�g�b�y�� �[�u�e�� �\�l�h�j�b�q�_�g (�J�b�k�m�g�h�d 2,7�Z, 2,7�[). �<�� �i�j�_�^�e�Z�]�Z�_�f�h�c�� �l�_�o�g�h�e�h�]�b�b

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

�h�^�g�h�c���f�Z�r�b�g�h�c (�J�b�k�m�g�h�d 2,7�\).

�J�b�k�m�g�h�d 2.7 – �K�o�_�f�u���d�Z�q�_�k�l�\�Z���i�_�j�_�f�_�r�b�\�Z�g�b�y���a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z���k
�d�h�f�i�h�g�_�g�l�Z�f�b���h�q�b�k�l�d�b:

�Z)���[�m�e�v�^�h�a�_�j – 30 %;�[)���w�d�k�d�Z�\�Z�l�h�j – 40 %;�\)���[�m�e�v�^�h�a�_�j���k�f�_�k�b�l�_�e�v – 80 %

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

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

�w�n�n�_�d�l�b�\�g�h�k�l�v�x. �I�j�b�� �Z�g�Z�e�b�a�_�� �k�m�s�_�k�l�\�m�x�s�b�o�� �i�h�^�o�h�^�h�\�� �d�� �i�j�h�\�_�^�_�g�b�x

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

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

�G�Z�� �j�b�k�m�g�d�_ 2.8 �i�j�_�^�k�l�Z�\�e�_�g�u�� �w�l�Z�i�u�� �i�j�h�\�_�^�_�g�b�y�� �i�j�_�^�e�Z�]�Z�_�f�h�c�� �l�_�o�g�h�e�h�]�b�b

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

�b�a�t�y�l�b�y [96].

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

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

�i�h�e�h�`�_�g�h���\���h�k�g�h�\�m���j�Z�a�j�Z�[�h�l�d�b���d�h�g�k�l�j�m�d�p�b�b���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y.
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�J�b�k�m�g�h�d 2.8 – �W�l�Z�i�u���i�j�h�\�_�^�_�g�b�y���l�_�o�g�b�q�_�k�d�h�c���j�_�d�m�e�v�l�b�\�Z�p�b�b

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

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

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

�f�Z�l�j�b�q�g�h�c���k�o�_�f�u.

�I�h�k�l�j�h�_�g�b�_���f�Z�l�j�b�q�g�h�c���k�o�_�f�u���i�j�_�^�i�h�e�Z�]�Z�_�l:

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

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

���� �a�g�Z�g�b�_�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �h�k�g�h�\�� �i�j�h�p�_�k�k�h�\�� �b�� �i�Z�j�Z�f�_�l�j�h�\�� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o

�i�j�h�p�_�k�k�u;

�����j�Z�a�j�Z�[�h�l�d�m���d�h�g�k�l�j�m�d�p�b�b���f�Z�r�b�g�u;

�����h�p�_�g�d�m���d�Z�q�_�k�l�\�Z���b�k�i�h�e�g�_�g�b�y���h�i�_�j�Z�p�b�c;

�����i�j�h�b�a�\�h�^�k�l�\�_�g�g�m�x���i�j�h�\�_�j�d�m.

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

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

[110, 118]. �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �[�m�e�v�^�h�a�_�j�h�\�� �b�� �w�d�k�d�Z�\�Z�l�h�j�h�\�� �\�� �d�Z�q�_�k�l�\�_

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

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

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

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

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

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

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

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

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

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

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

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

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

�h�i�j�_�^�_�e�y�_�l���k�j�h�d�b���\�\�h�^�Z���a�_�f�_�e�v���\���w�d�k�i�e�m�Z�l�Z�p�b�x. �I�_�j�_�f�_�r�b�\�Z�g�b�_, �h�k�m�s�_�k�l�\�e�y�_�f�h�_

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

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

�j�_�d�m�e�v�l�b�\�Z�p�b�b���a�_�f�_�e�v.

�G�Z�� �J�b�k�m�g�d�_ 2.9 �i�j�_�^�k�l�Z�\�e�_�g�Z�� �i�j�_�^�e�Z�]�Z�_�f�Z�y�� �d�h�g�k�l�j�m�d�p�b�y�� �[�m�e�v�^�h�a�_�j�Z-

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

�]�j�m�g�l�h�f.

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

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

�h�i�_�j�Z�p�b�b.

�B�k�k�e�_�^�h�\�Z�g�b�y�f�b�� �r�g�_�d�Z�� �a�Z�g�b�f�Z�e�b�k�v�� �l�Z�d�b�_�� �m�q�_�g�u�_, �d�Z�d�� �B���B. �F�_�j [75, 76],

�:���G. �I�Z�\�e�b�g�h�\ [87], �:���F. �=�j�b�]�h�j�v�_�\ [38, 39, 40], �:���H. �K�i�b�\�Z�d�h�\�k�d�b�c [125],

�G���D. �R�l�m�d�h�\ [144, 145] �b�� �^�j., �\�� �l�j�m�^�Z�o�� �d�h�l�h�j�u�o�� �h�l�j�Z�`�_�g�u�� �i�j�b�g�p�b�i�u�� �j�Z�[�h�l�u

�r�g�_�d�Z���d�Z�d���k�f�_�r�b�\�Z�x�s�_�]�h, �l�j�Z�g�k�i�h�j�l�b�j�m�x�s�_�]�h, �a�_�f�e�_�j�h�c�g�h�]�h���m�k�l�j�h�c�k�l�\�Z.
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�J�b�k�m�g�h�d 2.9 – �;�m�e�v�^�h�a�_�j���k�f�_�k�b�l�_�e�v:
1 – �[�Z�a�h�\�Z�y���f�Z�r�b�g�Z; 2 –���[�m�e�v�^�h�a�_�j�g�u�c���h�l�\�Z�e; 3 –���k�f�_�r�b�\�Z�x�s�_�_���j�Z�[�h�q�_�_

�h�[�h�j�m�^�h�\�Z�g�b�_ – �r�g�_�d; 4 –���i�h�^�r�b�i�g�b�d�h�\�u�c���m�a�_�e; 5 –���h�i�h�j�g�u�_���k�l�h�c�d�b

�I�_�j�\�h�h�q�_�j�_�^�g�Z�y�� �a�Z�^�Z�q�Z�� �r�g�_�d�Z���� �l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�_, �i�h�w�l�h�f�m�� �r�g�_�d

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

�l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�y���]�j�m�a�h�\ [39].

�<�� �j�Z�[�h�l�Z�o�� �<���B. �;�Z�e�h�\�g�_�\�Z [14], �E���:. �O�f�Z�j�u [137, 138] �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y

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

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

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

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

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

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

�k�f�_�k�b�l�_�e�y (�I�Z�l�_�g�l�� �J�N�� �g�Z�� �i�h�e�_�a�g�m�x�� �f�h�^�_�e�v 129528). �H�l�e�b�q�b�l�_�e�v�g�h�c

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

�]�j�m�g�l�Z, �g�h���b���_�]�h���h�^�g�h�\�j�_�f�_�g�g�h�_���i�_�j�_�f�_�r�b�\�Z�g�b�_.

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

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

�n�h�j�f�m���b���j�Z�a�f�_�j�u���i�j�b�a�f�u���]�j�m�g�l�Z, �i�_�j�_�f�_�s�Z�_�f�h�c���\�b�l�d�Z�f�b���r�g�_�d�Z. �>�e�y���w�l�h�c���p�_�e�b���g�Z

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

�n�h�j�f�u. �I�j�b���j�Z�k�k�f�h�l�j�_�g�b�b���i�j�h�p�_�k�k�Z���i�_�j�_�f�_�r�b�\�Z�g�b�y���\�h���\�j�_�f�_�g�b���b���\���i�j�h�k�l�j�Z�g�k�l�\�_

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

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

�]�j�m�g�l�Z���h�q�_�\�b�^�g�Z.

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

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

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

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

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

�i�j�h�p�_�k�k, �h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �i�j�b�g�p�b�i�Z�o�� �]�j�Z�\�b�l�Z�p�b�h�g�g�h�]�h�� �i�_�j�_�f�_�r�b�\�Z�g�b�y.

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

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

�k�b�e�� �]�j�Z�\�b�l�Z�p�b�b. �H�^�g�Z�d�h, �m�q�b�l�u�\�Z�y�� �l�h�l�� �n�Z�d�l�h�j, �q�l�h�� �^�Z�g�g�Z�y�� �d�h�g�k�l�j�m�d�p�b�y�� �^�h�e�`�g�Z

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

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

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

�\�u�i�h�e�g�_�g�Z���i�h���]�_�e�b�d�h�b�^�_.

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

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

�\�j�_�f�_�g�b (�^�\�b�`�_�g�b�_���]�j�m�g�l�Z���\���h�[�t�_�f�_, �h�]�j�Z�g�b�q�_�g�g�h�f���\�b�l�d�Z�f�b���r�g�_�d�Z, �J�b�k�m�g�h�d 2.10).

�J�b�k�m�g�h�d 2.10 – �K�o�_�f�Z���i�_�j�_�f�_�s�_�g�b�y���]�j�m�g�l�Z���\�b�l�d�Z�f�b���r�g�_�d�Z:
1 �����\�Z�e���r�g�_�d�Z; 2 –���\�b�g�l�h�\�Z�y���i�h�\�_�j�o�g�h�k�l�v; 3 �����i�j�b�a�f�Z���\�h�e�h�q�_�g�b�y
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�I�h�\�_�j�o�g�h�k�l�v, �f�b�g�b�f�b�a�b�j�m�x�s�Z�y�� �\�j�_�f�y, �y�\�e�y�_�l�k�y�� �_�^�b�g�k�l�\�_�g�g�h�c, �b

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

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

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

�\�j�_�f�y.

�>�e�y�� �l�h�]�h�� �q�l�h�[�u�� �h�i�j�_�^�_�e�b�l�v�� �\�j�_�f�y�� �i�j�h�o�h�`�^�_�g�b�y�� �q�Z�k�l�b�p�u�� �i�h�� �i�h�\�_�j�o�g�h�k�l�b,

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

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

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

�<�b�g�l�h�\�Z�y�� �i�h�\�_�j�o�g�h�k�l�v�� �r�g�_�d�Z, �h�i�b�k�u�\�Z�_�f�Z�y�� �i�j�y�f�h�c, �\�j�Z�s�Z�x�s�_�c�k�y�� �k

�i�h�k�l�h�y�g�g�h�c�� �m�]�e�h�\�h�c�� �k�d�h�j�h�k�l�v�x�� �\�h�d�j�m�]�� �g�_�i�h�^�\�b�`�g�h�c�� �h�k�b�HX, �i�_�j�_�k�_�d�Z�_�l�� �_�_�� �i�h�^

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

�k�d�h�j�h�k�l�v�x�- ���\�^�h�e�v�� �w�l�h�c�� �h�k�b�H�O�� �b�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �g�_�� �q�l�h�� �b�g�h�_�� �d�Z�d�� �]�_�e�b�d�h�b�^.

�G�Z�o�h�`�^�_�g�b�_�� �^�\�b�`�_�g�b�y�� �q�Z�k�l�b�p�� �i�h�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �k�\�h�^�b�l�k�y�� �d�� �g�Z�o�h�`�^�_�g�b�x

�^�\�b�`�_�g�b�y���f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b���i�h���]�_�e�b�d�h�b�^�g�h�c���i�h�\�_�j�o�g�h�k�l�b (�J�b�k�m�g�h�d 2.11).

�J�b�k�m�g�h�d 2.11 – �>�\�b�`�_�g�b�_���l�h�q�d�b���i�h���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b
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�<�u�[�_�j�_�f�� �g�Z�� �i�h�\�_�j�o�g�h�k�l�b�� �]�_�e�b�d�h�b�^�u�� �l�h�q�d�m, �\�h�� �\�j�_�f�y�� �^�\�b�`�_�g�b�y

�h�i�b�k�u�\�Z�x�s�m�x���^�m�]�m�:�J. �>�m�]�Z�:�J���h�i�j�_�^�_�e�y�_�l�k�y���i�Z�j�Z�f�_�l�j�h�fat. �#�2
Ú = �=�P.

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

�m�j�Z�\�g�_�g�b�_���\�b�g�l�h�\�h�c���e�b�g�b�b:

�TtgAPPMx �˜� � ,

tay cos� ,

taz sin� ,

�]�^�_ �Ttg �� �m�]�h�e���g�Z�d�e�h�g�Z���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b���h�l�g�h�k�b�l�_�e�v�g�h���h�k�b�HZ.

�H�[�h�a�g�Z�q�b�\�Ttg �[�m�d�\�h�cm, �i�j�_�^�k�l�Z�\�b�f���i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�_���m�j�Z�\�g�_�g�b�_���\�b�g�l�h�\�h�c

�e�b�g�b�b���\���\�b�^�_

amt�o� , (2.1)

tay cos� , (2.2)

taz sin� . (2.3)

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

�l�h�q�d�_���g�Z���]�_�e�b�d�h�b�^�_:

taktajamtir sincos
�*�*�*�*

����� ,

�]�^�_��
1, ��
1,���G�,
1 – �h�j�l�u���k�h�h�l�\�_�l�k�l�\�m�x�s�b�_���h�k�y�f�o; �m; z.

�B�a���m�j�Z�\�g�_�g�b�c (2.2), (2.3) �\�h�a�\�_�^�_�f���\���d�\�Z�^�j�Z�ly���bz:

�U�6 = �=�6 �®cos�6�P ,   (2.4)

�V�6 = �=�6sin�6�P.   (2.5)

�A�Z�l�_�f, �k�e�h�`�b�\���m�j�Z�\�g�_�g�b�y (2.4) �b (2.5), �i�h�e�m�q�b�f

�U�6+ �V�6 = �=�6(cos�6�P+ sin �6�P).

�U�6+ �V�6 = �=�6 – �m�j�Z�\�g�_�g�b�_�� �p�b�e�b�g�^�j�Z, �g�Z�� �d�h�l�h�j�h�f�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �\�b�g�l�h�\�Z�y

�e�b�g�b�y, �]�^�_�Z – �j�Z�^�b�m�k���p�b�e�b�g�^�j�Z.

�I�h�^�_�e�b�\���i�h�q�e�_�g�g�h���m�j�Z�\�g�_�g�b�_ (2.3) �g�Z (2.2) �i�h�e�m�q�b�f
�í

�ì
= tg �P (2.6)

�B�a���m�j�Z�\�g�_�g�b�y (2.1) �\�u�\�_�^�_�ft
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�P=
�ë

�Ô�à
. (2.7)

�I�h�^�k�l�Z�\�b�\�� �m�j�Z�\�g�_�g�b�_ (2.7) �\ (2.6), �i�h�e�m�q�b�f�� �m�j�Z�\�g�_�g�b�_�� �\�b�g�l�h�\�h�c

�i�h�\�_�j�o�g�h�k�l�b (�]�_�e�b�d�h�b�^�u)
�í

�ì
= tg

�ë

�Ô�à
= tg �P ,   (2.8)

�]�^�_�Z – �j�Z�^�b�m�k���p�b�e�b�g�^�j�Z; �I = tg �E – �i�Z�j�Z�f�_�l�j���]�_�e�b�d�h�b�^�u.

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

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

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

�m�j�Z�\�g�_�g�b�_�� �i�h�\�_�j�o�g�h�k�l�b�� �]�_�e�b�d�h�b�^�u�� �[�m�^�_�l�� �h�i�j�_�^�_�e�y�l�v�k�y�� �i�h�� �m�j�Z�\�g�_�g�b�x (2.8). �D�Z�d

�\�b�^�g�h�� �\�j�_�f�y�� �i�_�j�_�f�_�s�_�g�b�y�� �q�Z�k�l�b�p�� �i�h�� �i�h�\�_�j�o�g�h�k�l�b�� �k�� �j�Z�^�b�m�k�h�f�Z, �j�Z�\�g�u�f�� �j�Z�^�b�m�k�m

�p�b�e�b�g�^�j�Z, �i�j�y�f�h���i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h���h�k�b�O���b���h�[�j�Z�l�g�h���i�j�h�i�h�j�p�b�h�g�Z�e�v�g�htg.

2.3 �M�j�Z�\�g�_�g�b�_���^�\�b�`�_�g�b�y���f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b

�i�h���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b

�H�i�j�_�^�_�e�b�\�� �m�j�Z�\�g�_�g�b�_�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b (2.8), �i�_�j�_�o�h�^�b�f�� �d

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

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

�H�O���k���m�]�e�h�\�h�c���k�d�h�j�h�k�l�v�x���&

�ñ = 2 �è�J,

�]�^�_n – �q�Z�k�l�h�l�Z���h�[�j�Z�s�_�g�b�y���]�_�e�b�d�h�b�^�u.

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

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

�k�h�i�j�h�l�b�\�e�_�g�b�y���k�j�_�^�u, �b�g�_�j�p�b�h�g�g�u�o���b���p�_�g�l�j�h�[�_�`�g�u�o���k�b�e���b���l. �i.

�I�j�b���m�q�_�l�_���w�l�b�o���n�Z�d�l�h�j�h�\���a�Z�^�Z�q�Z���k�\�h�^�b�l�k�y���d���i�_�j�_�f�_�s�_�g�b�x���l�h�q�d�b���\���f�Z�k�k�b�\�_

�]�j�m�g�l�Z, �i�_�j�_�f�_�s�Z�_�f�h�]�h���r�g�_�d�h�f.

�B�a�� �m�k�e�h�\�b�y�� �^�\�b�`�_�g�b�y�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b (�J�b�k�m�g�h�d 2.11) �h�l�h�[�j�Z�a�b�f

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

�i�j�b�e�h�`�b�f���d���g�_�c���k�m�s�_�k�l�\�m�x�s�b�_���k�b�e�u���b���j�_�Z�d�p�b�b (�J�b�k�m�g�h�d 2.12).
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�J�b�k�m�g�h�d 2.12 – �K�b�e�u, �^�_�c�k�l�\�m�x�s�b�_���g�Z���f�Z�l�_�j�b�Z�e�v�g�m�x���l�h�q�d�m

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

�]�_�e�b�d�h�b�^�Z���[�m�^�m�l���^�_�c�k�l�\�h�\�Z�l�v���k�b�e�u

�x �I�C
1 – �k�b�e�Z���l�y�`�_�k�l�b, �g�Z�i�j�Z�\�e�_�g�g�Z�y���\�g�b�a:

�I�C
1
 L 
 F�I�C�G�,
1;

�x �k�b�e�Z�� �j�_�Z�d�p�b�b�� �h�i�h�j�u�0�,�,
1, �g�Z�i�j�Z�\�e�_�g�g�Z�y�� �i�_�j�i�_�g�^�b�d�m�e�y�j�g�h�� �i�h�\�_�j�o�g�h�k�l�b

�]�_�e�b�d�h�b�^�u;

�x �k�b�e�Z���l�j�_�g�b�yF�l�j.

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

z = f(x, y),
�Ñ�?�ë

�?

��Ñ

��ã

=
�Ò�?�ì

�?

��Ñ

��ä

=
�Ó�?�í

�5
,   (2.9)

�]�^�_� O,  Y,  Z � ��� �d�h�h�j�^�b�g�Z�l�u�� �f�Z�l�_�j�b�Z�e�v�g�h�c�� �l�h�q�d�b; �o, y, z – �d�h�h�j�^�b�g�Z�l�u�� �m�j�Z�\�g�_�g�b�y

�g�h�j�f�Z�e�b;
�!�Ù

�!�ë
;��

�!�Ù

�!�ì
 – �i�j�h�_�p�b�j�m�_�f�u�_���q�Z�k�l�g�u�_���i�j�h�b�a�\�h�^�g�u�_���i�h���h�k�y�f�o, y, z.

�<�u�j�Z�a�b�f���b�a���m�j�Z�\�g�_�g�b�y (2.8)z

�V= �Utg
�ë

�Ô�à
 . (2.10)
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�H�i�j�_�^�_�e�b�f���q�Z�k�l�g�u�_���i�j�h�b�a�\�h�^�g�u�_

�!�Ù

�!�ë
= �U

�5

�Ô�à

�5

�Ö�â�æ�. �ã
�Ì�Ø

=
�ì

�Ô�à�®�Ö�â�æ�. �ã
�Ì�Ø

  , (2.11)

�!�Ù

�!�ì
= tg

�ë

�Ô�à
. (2.12)

�I�h�^�k�l�Z�\�b�\�� �q�Z�k�l�g�u�_�� �i�j�h�b�a�\�h�^�g�u�_ (2.11), (2.12) �\�� �m�j�Z�\�g�_�g�b�_ (2.9), �i�h�e�m�q�b�f

�m�j�Z�\�g�_�g�b�_���g�h�j�f�Z�e�b���d���i�h�\�_�j�o�g�h�k�l�b���]�_�e�b�d�h�b�^�Z
�Ñ�?�ë

�?
�ä

�Ì�Ø �®�Î�Ú�Þ�.
�ã

�Ì�Ø

=
�Ò�?�ì

�?�r�e
�ã

�Ì�Ø

=
�Ó�?�í

�5
(2.13)

�L�Z�d�b�f���h�[�j�Z�a�h�f���d�h�h�j�^�b�g�Z�l�u���g�h�j�f�Z�e�b���g�Z�o�h�^�y�l�k�y

�J�,
1�:
F
�ì

�Ô�à�®�a�m�q�. �ã
�Ì�Ø

�â 
Ftg
�ë

�Ô�à
; 1),

|�J�,
1| = 
¥�J�ë
�6 + �J�ì

�6 + �J�í
�6.

�H�i�j�_�^�_�e�b�f���d�h�h�j�^�b�g�Z�l�u���j�_�Z�d�p�b�y���h�i�h�j�u

�0�,�,
1= �+�0�,�,
1�+cos�Ù�®��
1+ �+�0�,�,
1�+cos�Ú�®��
1+ �+�0�,�,
1�+cos�Û�®�G�,
1,

�]�^�_cos�Ù, cos�Ú, cos�Û�����g�Z�i�j�Z�\�e�y�x�s�b�_���d�h�k�b�g�m�k�u���\�_�d�l�h�j�Z�0�,�,
1.

�I�h�k�d�h�e�v�d�m���\�_�d�l�h�j�u�0�,�,
1���b�J�,
1���k�d�Z�e�y�j�g�u�_(�0�,�,
1�®�J�,
1= 0) , �l�h

cos� ==
� á� ã

|� á� ,
 1|

 L 
 F

� ì

�Ô�à�®�Ö�â�æ�. �ã
�Ì�Ø

�®|�á�,
1|
 ,

cos� >=
� á� ä

|� á� ,
 1|

 L 
 F

�r�e
�ã

�Ì�Ø

|�á�,
1|
 ,

cos� @=
� 5

|� á� ,
 1|
 .

�]�^�_|�J�,
1| �����f�h�^�m�e�v���\�_�d�l�h�j�Z���g�h�j�f�Z�e�b���]�_�e�b�d�h�b�^�g�h�c���i�h�\�_�j�o�g�h�k�l�b���\���l�h�q�d�_�F (�o, y, z)

|�J�,
1| = 
§�=�6�I �6 �®�?�K�O�8 �ë

�Ô�à
+ �P�C�6

�ë

�Ô�à
+ 1

C �m�q�_�l�h�f�� �Z�g�l�b�i�Z�j�Z�e�e�_�e�v�g�h�k�l�b�� �\�_�d�l�h�j�h�\�J�,
1���Ë���0�,�,
1 (�J�,
1�[�] �0�,�,
1) �b�f�_�_�f�� �i�j�h�_�d�p�b�b

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

�0�ë = �0
�ì

�Ô�à�®�Ö�â�æ�. �ã
�Ì�Ø


§�Ô�. �à �. �®�Ö�â�æ�0 �ã
�Ì�Ø

�>�ç�Ú�.
�ã

�Ì�Ø
�>�5

 , (2.14)
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�0�ì = �0
�ç�Ú

�ã
�Ì�Ø


§�Ô�. �à �. �®�Ö�â�æ�0 �ã
�Ì�Ø

�>�ç�Ú�.
�ã

�Ì�Ø
�>�5

 , (2.15)

�0�í = �0
�?�5


§�Ô�. �à �. �®�Ö�â�æ�0 �ã
�Ì�Ø

�>�ç�Ú�.
�ã

�Ì�Ø
�>�5

 . (2.16)

�K�b�e�Z���l�j�_�g�b�y�(
1�Õ�Ó��

�(
1�Õ�Ó�� = �ä�0,

�]�^�_���� – �d�h�w�n�n�b�p�b�_�g�l���l�j�_�g�b�y.

�K�b�e�Z�� �l�j�_�g�b�y�(
1�Õ�Ó�� �g�Z�i�j�Z�\�e�_�g�Z�� �\�� �i�e�h�k�d�h�k�l�b�� �d�Z�k�Z�l�_�e�v�g�h�c�� �d�� �i�h�\�_�j�o�g�h�k�l�b

�]�_�e�b�d�h�b�^�u���\���g�Z�i�j�Z�\�e�_�g�b�b, �i�j�h�l�b�\�h�i�h�e�h�`�g�h�f���h�l�g�h�k�b�l�_�e�v�g�h�c���k�d�h�j�h�k�l�b�ô
1�Æ���l�h�q�d�b.

�ô
1�Æ= �ô
1
F�ô
1�Ø,

�]�^�_�ô
1�����Z�[�k�h�e�x�l�g�Z�y���k�d�h�j�h�k�l�v���l�h�q�d�b; �ô
1�Ø�����i�_�j�_�g�h�k�g�Z�y���k�d�h�j�h�k�l�v���l�h�q�d�b.

�ô
1=
�×�ë

�×�ç
��
1+

�×�ì

�×�ç
��
1+

�×�í

�×�ç
�G�,
1 ,

�ô
1�Ø= �ô
1�4+ �ñ�,�,
1× �N
1,

�]�^�_���,
1�4- �g�Z�q�Z�e�v�g�Z�y���k�d�h�j�h�k�l�v���l�h�q�d�b.

�ñ�,�,
1× �N
1= �n
��
1 ��
1 �G�,
1

�ñ�ë �ñ�ì �ñ�í
�N�ë �N�ì �N�í

�n= �n
��
1 ��
1 �G�,
1

�ñ 0 0
� N� ë� N� ì� N� í

� n
 L 
 F� ñ� d� �
 1 � G� ,
 1
� N� ì � N� í

� d
 L 
 F�ñ�N�í��
1+ �ñ�N�ì �G�,
1=


 L � � 
 F�ñ�V��
1+ �ñ�U�G�,
1

�L�Z�d�b�f���h�[�j�Z�a�h�f, �h�l�g�h�k�b�l�_�e�v�g�Z�y���k�d�h�j�h�k�l�v

�+�ô
1�Æ�+= 
§(
�×�ë

�×�ç

F �ô�4�ë) �6+ �@

�×�ì

�×�ç

F �ô�4�ì + �ñ�V�A

�6
+ �@

�×�í

�×�ç

F�ô�4�í 
F �ñ�U�A

�6
. (2.17)

�(
1�Õ�Ó�� 
 L 
 F�ä�0
�Ï�ã
�Ï�ß

�?�#�,�ã

�+�#�,�,
1�Ý�+
�®��
1
F �ä�0

�Ï�ä
�Ï�ß

�?�#�,�ä�>� �í

�+�#�,�,
1�Ý�+
�®��
1
F �ä�0

�Ï�å
�Ï�ß

�?�#�,�å�?� �ì

�+�#�,�,
1�Ý�+
�®�G�,
1, (2.18)

�]�^�_�o, y, z���k�\�y�a�Z�g�u���m�j�Z�\�g�_�g�b�_�f���]�_�e�b�d�h�b�^�u
�í

�ì
= tg

�ë

�Ô�à
 .
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�H�i�j�_�^�_�e�b�\�� �\�k�_�� �^�_�c�k�l�\�m�x�s�b�_�� �g�Z�� �l�h�q�d�m�� �k�b�e�u (�i�j�h�_�d�p�b�b�� �g�h�j�f�Z�e�b, �j�_�Z�d�p�b�b

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

�f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b���\�h���\�j�_�f�y���\�j�Z�s�_�g�b�y���]�_�e�b�d�h�b�^�u.

�<�h�k�i�h�e�v�a�m�_�f�k�y II �a�Z�d�h�g�h�f���G�v�x�l�h�g�Z

�°
�¯

�°
�®

�­

����� 

����� 

����� 

�L�Jzzz

�L�Jyyy

�L�Jxxx

FNmgzm

FNmgym

FNmgxm

)(

)(

)(

0

0

0

����

����

����

(2.19)

�]�^�_m0 – �f�Z�k�k�Z���q�Z�k�l�b�p�u.

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

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

�ì
= tg

�ë

�Ô�à
�� .

�K���m�q�_�l�h�f���\�u�\�_�^�_�g�g�u�o���a�g�Z�q�_�g�b�c���i�j�h�_�d�p�b�c���k�b�e���i�h�e�m�q�b�f
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cos
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�>�e�y�� �m�^�h�[�k�l�\�Z�� �b�g�l�_�]�j�b�j�h�\�Z�g�b�y�� �k�b�k�l�_�f�u (2.20) �f�_�l�h�^�h�f�� �J�m�g�]�_���D�m�l�]�Z

�i�j�b�\�_�^�_�f���^�Z�g�g�m�x���k�b�k�l�_�f�m���\���n�h�j�f�m���D�h�r�b, �l. �_. �\�u�j�Z�a�b�f���e�_�\�u�_���q�Z�k�l�b���q�_�j�_�a���i�_�j�\�u�_

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

(2.20)
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�]�^�_�T�6, �U�6, �V�6 – �d�h�h�j�^�b�g�Z�l�u���f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b;

�ô�ë�6, �ô�ì�6,�ô�í�6 – �k�d�h�j�h�k�l�v�� �^�\�b�`�_�g�b�y�� �f�Z�l�_�j�b�Z�e�v�g�h�c�� �l�h�q�d�b�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_�� �h�l�g�h�k�b�l�_�e�v�g�h

x, y, z;

|n�,�&| �����f�h�^�m�e�v���\�_�d�l�h�j�Z���g�h�j�f�Z�e�b���]�_�e�b�d�h�b�^�u;

�+���å�,�,�,�,�&�+�����f�h�^�m�e�v���\�_�d�l�h�j�Z���h�l�g�h�k�b�l�_�e�v�g�h�c���k�d�h�j�h�k�l�b���^�\�b�`�_�g�b�y���f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b;

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

�I�h�e�m�q�_�g�g�u�_���m�j�Z�\�g�_�g�b�y���y�\�e�y�x�l�k�y���m�j�Z�\�g�_�g�b�y�f�b���k�\�y�a�b.

�G�Z�q�Z�e�v�g�u�_���m�k�e�h�\�b�y

t = 0; x = x0; y = y0; z = z0

�ô�ë = �ô�4�ë; �ô�ì = �ô�4�ì; �ô�í = �ô�4�í.

�K�b�k�l�_�f�Z�� �m�j�Z�\�g�_�g�b�c (2.21) �y�\�e�y�_�l�k�y�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �f�h�^�_�e�v�x�� �^�\�b�`�_�g�b�y

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

�k�b�k�l�_�f�u�� �\�h�k�i�h�e�v�a�m�_�f�k�y�� �i�j�h�]�j�Z�f�f�g�u�f�� �i�j�h�^�m�d�l�h�f (Excel, MathCad) �d�h�l�h�j�u�c

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

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

(2.21)
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�I�h�e�m�q�_�g�g�Z�y�� �k�b�k�l�_�f�Z�� �m�j�Z�\�g�_�g�b�c�� �^�\�b�`�_�g�b�y�� �f�Z�l�_�j�b�Z�e�v�g�h�c�� �l�h�q�d�b�� �i�h�a�\�h�e�y�_�l

�j�Z�k�k�f�h�l�j�_�l�v�� �^�\�b�`�_�g�b�_�� �f�Z�l�_�j�b�Z�e�v�g�h�c�� �l�h�q�d�b (�q�Z�k�l�b�p�Z) �i�h�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b,

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

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

�q�Z�k�l�h�l�Z�� �h�[�h�j�h�l�h�\�� �r�g�_�d�Z). �H�^�g�Z�d�h�� �k�� �i�h�f�h�s�v�x�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c�� �k�b�k�l�_�f�u

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

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

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

�^�j�m�]�h�_���\���f�Z�k�k�b�\�_���]�j�m�g�l�Z.

2.4 �H�i�j�_�^�_�e�_�g�b�_���\�j�_�f�_�g�b���i�_�j�_�f�_�s�_�g�b�y���f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b

�\���f�Z�k�k�b�\�_���]�j�m�g�l�Z

�W�d�h�g�h�f�b�q�_�k�d�b�� �b�� �w�g�_�j�]�_�l�b�q�_�k�d�b�� �\�u�]�h�^�g�u�f�� �y�\�e�y�_�l�k�y�� �i�j�h�p�_�k�k

�i�_�j�_�f�_�r�b�\�Z�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �k�� �]�j�m�g�l�h�f, �h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �]�j�Z�\�b�l�Z�p�b�h�g�g�h�f

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

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

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

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

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

�h�^�g�h�]�h�� �a�Z�^�Z�g�g�h�]�h�� �i�h�e�h�`�_�g�b�y (�l�h�q�d�Z�:) �\�� �^�j�m�]�h�_ (�l�h�q�d�Z�<), �i�j�b�� �g�Z�e�b�q�b�b�� �l�j�_�g�b�y�� �b

�k�h�i�j�h�l�b�\�e�_�g�b�y���\�g�_�r�g�_�c���k�j�_�^�u (�J�b�k�m�g�h�d 2.13).

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

�i�h�\�_�j�o�g�h�k�l�b, �[�e�b�a�d�h�c�� �d�� �p�b�e�b�g�^�j�b�q�_�k�d�h�c. �G�Z�� �J�b�k�m�g�d�_ 2.12 �b�a�h�[�j�Z�`�_�g�h

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

�\�a�Z�b�f�g�h�� �i�_�j�i�_�g�^�b�d�m�e�y�j�g�u�_�� �i�e�h�k�d�h�k�l�b, �i�j�h�o�h�^�y�s�b�_�� �q�_�j�_�a�� �l�h�q�d�b�:� � � b� <. �L�Z�d�� �d�Z�d

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

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

�g�Z�\�b�\�d�b���r�g�_�d�Z.
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�J�b�k�m�g�h�d 2.13 – �K�o�_�f�Z���k�b�e, �^�_�c�k�l�\�m�x�s�b�o���g�Z���f�Z�l�_�j�b�Z�e�v�g�m�x���l�h�q�d�m���]�j�m�g�l�Z

�L�Z�d�� �d�Z�d�� �k�b�e�Z�� �l�y�`�_�k�l�b�� �y�\�e�y�_�l�k�y�� �_�^�b�g�k�l�\�_�g�g�h�c�� �Z�d�l�b�\�g�h�� �^�_�c�k�l�\�m�x�s�_�c, �l�h,

�_�k�l�_�k�l�\�_�g�g�h, �h�g�Z���g�_���i�h�j�h�`�^�Z�_�l���^�j�m�]�b�o���k�b�e, �e�_�`�Z�s�b�o���\�g�_���\�_�j�l�b�d�Z�e�v�g�h�c���i�e�h�k�d�h�k�l�b.

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

�d�h�l�h�j�h�c���k�e�_�^�m�_�l���h�i�j�_�^�_�e�b�l�v.

�G�Z�q�Z�e�v�g�h�_���i�h�e�h�`�_�g�b�_���l�h�q�d�b�F (�l�h�q�d�Z�:) �i�j�b�f�_�f���a�Z���g�Z�q�Z�e�h���d�h�h�j�^�b�g�Z�l, �h�k�v

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

�^�\�b�`�_�g�b�y�� �]�j�m�g�l�Z�� �\�g�b�a�� �b�a�� �l�h�q�d�b�: (0; 0) �k�� �g�Z�q�Z�e�v�g�h�c�� �k�d�h�j�h�k�l�v�xV = V0,  � [�_�a� � �m�q�_� l�Z

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

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

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

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

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

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

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

�L�h�]�^�Z�G�ô�6 = 0 .

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

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

�p�_�g�l�j�h�[�_�`�g�h�c���k�b�e�u.

�K�e�_�^�h�\�Z�l�_�e�v�g�h, �m�j�Z�\�g�_�g�b�_���^�\�b�`�_�g�b�y���l�h�q�d�b�F

�I�F= �I�Csin �Ù
F�B�0, (2.22)

�]�^�_m – �f�Z�k�k�Z���l�h�q�d�b�F;

j – �m�k�d�h�j�_�g�b�_���l�h�q�d�b���F;

�= – �m�]�h�e���f�_�`�^�m���]�h�j�b�a�h�g�l�Z�e�v�x���b���g�Z�i�j�Z�\�e�_�g�b�_�f���^�\�b�`�_�g�b�y;

f – �d�h�w�n�n�b�p�b�_�g�l���l�j�_�g�b�y;

N – �g�h�j�f�Z�e�v�g�Z�y���j�_�Z�d�p�b�y,

�0 = �I�Ccos�Ù�?
�> �à�#�.

��
, (2.23)

�]�^�_�O – �j�Z�^�b�m�k���d�j�b�\�b�a�g�u���l�j�Z�_�d�l�h�j�b�b���\���^�Z�g�g�h�c���l�h�q�d�_.

�>�\�h�c�g�h�c�� �a�g�Z�d�� �i�_�j�_�^
�à�#�.

��
���i�b�r�_�l�k�y�� �i�h�l�h�f�m, �q�l�h�� �a�Z�j�Z�g�_�_�� �g�_�� �b�a�\�_�k�l�g�h, �[�m�^�_�l

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

�I�h�^�k�l�Z�\�b�\���a�g�Z�q�_�g�b�_N �\���\�u�j�Z�`�_�g�b�_ (2.22), �i�h�e�m�q�b�f

�I�F= �I�Csin �Ù
F�I�C�Bcos�Ù�?
�>�B

�à�#�.

��
 . (2.24)

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

�é=
�×�æ

�×��
; �@�O= 
¥1 + � U� "� 6�@�T; sin �Ù=

�×�ì

�×�æ
; cos�Ù=

�×�ë

�×�æ
.

�I�h�^�k�l�Z�\�b�f�� �a�g�Z�q�_�g�b�y�� �\�� �m�j�Z�\�g�_�g�b�_ (2.24) �b, �m�f�g�h�`�b�\�� �\�k�_�� �a�g�Z�q�_�g�b�y�� �g�Zds,

�i�h�e�m�q�b�f

�I�F�®�@�O= �I�C �®�@�U
F�I�C�B�®� @� T � B� Æ� ?
� > � ô� 6� ®�@�Ù. (2.25)

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

�F�@�O=
�×�#�®�×�æ

�×�ç
= �ô�@�ô (2.26)

�B���j�Z�a�^�_�e�b�\���\�k�_���q�e�_�g�u���g�Z�@�Ù, �i�h�e�m�q�b�f

�I�ô
�×�#

�×��
= �I�C

�×�ì

�×��

F�I�C�B

�×�ë

�×��
�B�Æ�?

�> �ô�6. (2.27)
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�G�Z�i�b�r�_�f�� �\�u�j�Z�`�_�g�b�_���^�e�y�� �\�j�_�f�_�g�b���i�_�j�_�f�_�s�_�g�b�y�� �f�Z�l�_�j�b�Z�e�v�g�h�c���l�h�q�d�b�F���b�a

�i�h�e�h�`�_�g�b�y�: (0; 0)�\���i�h�e�h�`�_�g�b�_�<(x1; �m1)

�@�P=

§(

�Ï�ã
�Ï
�

) �. �>(
�Ï�ä
�Ï
�

) �.

�#
�@�Ù. (2.28)

�B�g�l�_�]�j�b�j�m�y�� �e�_�\�m�x�� �b�� �i�j�Z�\�m�x�� �q�Z�k�l�b�� �w�l�h�]�h�� �m�j�Z�\�g�_�g�b�y�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �\

�i�j�_�^�_�e�Z�o���h�l 0 �^�h�L���b���h�l�o0���^�h�o1, �i�h�e�m�q�b�f

�6= �ì

§(

�Ï�ã
�Ï
�

) �. �>(
�Ï�ä
�Ï
�

) �.

�#
�®�@�Ù= �ì


¥�ë�ñ�. �>�ì�ñ�.

�#
�®�@�Ù

�� �-

�� �,

�� �-

�� �,
(2.29)

�K�� �i�h�f�h�s�v�x�� �m�j�Z�\�g�_�g�b�y (2.29) �f�h�`�g�h�� �h�i�j�_�^�_�e�b�l�v�� �\�j�_�f�y�� �i�_�j�_�f�_�s�_�g�b�y

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

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

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

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

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

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

�r�g�_�d�Z. �K�b�k�l�_�f�Z�� �m�j�Z�\�g�_�g�b�c�� �^�\�b�`�_�g�b�y�� �f�Z�l�_�j�b�Z�e�v�g�h�c�� �l�h�q�d�b (2.21) �b�� �m�j�Z�\�g�_�g�b�_

�\�j�_�f�_�g�b�� �^�\�b�`�_�g�b�y�� �q�Z�k�l�b�p�u (2.29) �i�h�a�\�h�e�y�x�l�� �h�i�j�_�^�_�e�b�l�v�� �g�_�h�[�o�h�^�b�f�u�_

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

�J�b�k�m�g�h�d 2.14 – �L�_�h�j�_�l�b�q�_�k�d�Z�y���a�Z�\�b�k�b�f�h�k�l�v���\�j�_�f�_�g�b���^�\�b�`�_�g�b�y���q�Z�k�l�b�p�u���h�l���q�Z�k�l�h�l�u

�\�j�Z�s�_�g�b�y���r�g�_�d�Z
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�G�Z�� �h�k�g�h�\�Z�g�b�b�� �d�j�b�\�h�c (�J�b�k�m�g�h�d 2.14) �m�k�l�Z�g�h�\�e�_�g�h�� �l�_�h�j�_�l�b�q�_�k�d�b, �q�l�h

�g�Z�b�e�m�q�r�_�_�� �d�Z�q�_�k�l�\�h�� �i�_�j�_�f�_�r�_�g�g�h�c�� �k�f�_�k�b�� �g�Z�k�l�m�i�Z�_�l�� �m�`�_�� �g�Z 1,5 – 2 �k�_�d�m�g�^�_

�j�Z�[�h�l�u�� �r�g�_�d�Z. �W�l�h�� �h�[�m�k�e�h�\�e�_�g�h�� �\�u�[�j�Z�g�g�u�f�b�� �d�h�g�k�l�j�m�d�l�b�\�g�u�f�b�� �b

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

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

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

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

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

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

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

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

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

�J�Z�[�h�q�b�c�� �i�j�h�p�_�k�k, �\�d�e�x�q�Z�x�s�b�c�� �\�� �k�_�[�y�� �i�_�j�_�f�_�s�_�g�b�_�� �k�� �h�^�g�h�\�j�_�f�_�g�g�u�f

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

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

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

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

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

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

�o�h�j�h�r�h�� �b�a�e�h�`�_�g�Z�� �\�� �l�j�m�^�Z�o�� �B���B. �F�_�j�Z [75, 76], �:���G. �I�Z�\�e�b�g�h�\�Z [87], �E���:. �O�f�Z�j�u

[137, 138].

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

�k�f�_�k�b�l�_�e�y, �g�Z�o�h�^�b�f���b�a���m�j�Z�\�g�_�g�b�y���[�Z�e�Z�g�k�Z���f�h�s�g�h�k�l�_�c:

�0�Ñ�Ä�Ü= �0�Ò�Ñ�Ç+ �0�Õ+ �0�Ò�È�Ó�È�Ï, (2.30)

�]�^�_�0�Ò�Ñ�Ç- �f�h�s�g�h�k�l�v, �g�_�h�[�o�h�^�b�f�Z�y���^�e�y���i�h�^�t�_�f�Z���]�j�m�g�l�Z, �d�<�l;

�0�Õ – �f�h�s�g�h�k�l�v, �g�_�h�[�o�h�^�b�f�Z�y���^�e�y���l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�y���]�j�m�g�l�Z, �d�<�l ;

�0�Ò�È�Ó�È�Ï – �f�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y���g�Z���i�_�j�_�f�_�s�_�g�b�_���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y, �d�<�l;
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�F�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y�� �g�Z�� �i�h�^�t�_�f�� �]�j�m�g�l�Z�� �j�Z�[�h�q�b�f�� �h�j�]�Z�g�h�f,

�h�i�j�_�^�_�e�y�_�l�k�y:

�0�Ò�Ñ�Ç
 L � ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó.�C�Û�n�* (2.31)

�]�^�_ g ��  �m�k�d�h�j�_�g�b�_���k�\�h�[�h�^�g�h�]�h���i�Z�^�_�g�b�y, �f���k2;

�Û�ã �����h�[�t�_�f�g�Z�y���f�Z�k�k�Z���j�Z�a�j�u�o�e�_�g�g�h�]�h���]�j�m�g�l�Z, �d�]���f3;

H – �\�u�k�h�l�Z���i�h�^�t�_�f�Z���]�j�m�g�l�Z, �f ;

�ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó – �i�h�l�h�d���]�j�m�g�l�Z, �i�j�h�o�h�^�y�s�b�c���q�_�j�_�a���r�g�_�d, �f 3���k:

�ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó= �Ã �J� ® � ž� 5�Ò�Ñ�Õ�Ñ�Í���Æ�Ó
�Ü�@�á�Å�Ë�Õ
�Ü�@�5 , (2.32)

�]�^�_ n �����q�Z�k�l�h�l�Z���\�j�Z�s�_�g�b�y���r�g�_�d�Z, �f�b�g1;

n�\�b�l – �d�h�e�b�q�_�k�l�\�h���\�b�l�d�h�\;

�J�Å�Ë�Õ= �.�Û�Ð �O�¤ ,

�]�^�_�.�Û�Ð�����^�e�b�g�Z���r�g�_�d�Z, �f ;

s �����r�Z�]���f�_�`�^�m���\�b�l�d�Z�f�b���r�g�_�d�Z.

�ž�5�Ò�Ñ�Õ�Ñ�Í���Æ�Ó�����i�h�l�h�d���]�j�m�g�l�Z���i�j�b�o�h�^�y�s�b�c�k�y���g�Z���h�^�b�g���\�b�l�h�d���r�g�_�d�Z, �f 3���k:

�ž�5�Ò�Ñ�Õ�Ñ�Í���Æ�Ó. 
 L � D� Í�O�ô�Í�-�n, (2.33)

�]�^�_�D�Í – �]�e�m�[�b�g�Z���d�Z�i�Z�g�b�y���]�j�m�g�l�Z, �f ;

�ô�Í - �k�d�h�j�h�k�l�v���d�h�i�Z�g�b�y���]�j�m�g�l�Z, �f���k;

�-�Ó – �d�h�w�n�n�b�p�b�_�g�l���j�Z�a�j�u�o�e�_�g�b�y���]�j�m�g�l�Z;

s – �r�Z�]���g�Z�\�b�\�d�b���r�g�_�d�Z, �f .

�F�h�s�g�h�k�l�vN�l, �d�<�l, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y�� �g�Z�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�_�� �]�j�m�g�l�Z,

�h�i�j�_�^�_�e�y�_�l�k�y,:

�0�Õ= ( � 0� 5+ � 0� 6+ � 0� 7+ � 0� 8)� G�Ò�È�Ó, (2.34)

�]�^�_�0�5 ���� �f�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y�� �g�Z�� �i�j�_�h�^�h�e�_�g�b�_�� �k�b�e�� �l�j�_�g�b�y�� �]�j�m�g�l�Z�� �i�h�� �]�j�m�g�l�m,

�d�<�l;

�0�6 ���� �f�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y�� �g�Z�� �i�j�_�h�^�h�e�_�g�b�_�� �k�b�e�� �l�j�_�g�b�y�� �]�j�m�g�l�Z�� �i�h�� �k�l�Z�e�b,

�d�<�l;

�0�7 ���� �f�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y�� �g�Z�� �j�Z�a�]�h�g�� �]�j�m�g�l�Z�� �\�� �h�d�j�m�`�g�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b,

�d�<�l;
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�0�8 ��  �f�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y���g�Z���j�Z�a�]�h�g���]�j�m�g�l�Z���\���h�k�_�\�h�f���g�Z�i�j�Z�\�e�_�g�b�b, �d�<�l;

�G�Ò�È�Ó – �d�h�w�n�n�b�p�b�_�g�l�� �i�_�j�_�k�u�i�Z�g�b�y (�i�_�j�_�f�_�r�b�\�Z�g�b�y) �]�j�m�g�l�Z�� �f�_�`�^�m�� �\�b�l�d�Z�f�b,

�G�Ò�È�Ó= ��
�Ï�Õ�Ó

�Ï�Ó�È�Ê
 , �8�Õ�Ó�����h�[�t�_�f���i�_�j�_�f�_�s�_�g�g�h�]�h���]�j�m�g�l�Z, �8�Ó�È�Ê�����h�[�t�_�f���k�j�_�a�Z�_�f�h�]�h���]�j�m�g�l�Z.

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

�h�i�j�_�^�_�e�y�_�l�k�y���i�h���n�h�j�f�m�e�_:

�0�5 = 2 �ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó.�C�Û�ã�O�®tan �Ù, (2.35)

�]�^�_�Û�ã – �h�[�t�_�f�g�Z�y���f�Z�k�k�Z���j�Z�a�j�u�o�e�_�g�g�h�]�h���]�j�m�g�l�Z, �d�]���f3;

tan �Ù�����m�]�h�e���d�h�g�l�Z�d�l�Z���r�g�_�d�Z���k���]�j�m�g�l�h�f.

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

�0�6 = 2 � ® � ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó
�:�4

�á
�Û�ã�ñ�4

�7�4�Û
�6�P�C�Ü, (2.36)

�]�^�_���&0 – �m�]�e�h�\�Z�y���k�d�h�j�h�k�l�v, �k-1;

 R�r – �j�Z�^�b�m�k���r�g�_�d�Z, �f .

�F�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y���g�Z���j�Z�a�]�h�g���]�j�m�g�l�Z���\���h�d�j�m�`�g�h�f���g�Z�i�j�Z�\�e�_�g�b�b:

�0�7 
 L � ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó.�Û�n�ñ�4
�6�4�Û

�6, (2.37)

�F�h�s�g�h�k�l�v, �a�Z�l�j�Z�q�b�\�Z�_�f�Z�y���g�Z���j�Z�a�]�h�g���]�j�m�g�l�Z���\���h�k�_�\�h�f���g�Z�i�j�Z�\�e�_�g�b�b:

�0�8 =
�5

�7�:�4�4
�ž�Ò�Ñ�Õ�Ñ�Í���Æ�Ó.�Û�ã�O

�6�J�6, (2.38)

�F�h�s�g�h�k�l�v, �g�_�h�[�o�h�^�b�f�Z�y���^�e�y���i�_�j�_�f�_�s�_�g�b�y:

�0�Ò�È�Ó=
�¿�é�Í

�5�4�/ �� �Ø
, (2.39)

�]�^�_�( �����k�m�f�f�Z�j�g�h�_���l�y�]�h�\�h�_���k�h�i�j�h�l�b�\�e�_�g�b�_, �G;

�R�Í �����k�d�h�j�h�k�l�v���^�\�b�`�_�g�b�y���l�j�Z�d�l�h�j�Z, �f���k;

�ß�Ø�����d���i���^. �f�_�o�Z�g�b�a�f�h�\���o�h�^�h�\�h�c���q�Z�k�l�b���l�j�Z�d�l�h�j�Z (0,7-0,8)

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

�b�g�_�j�p�b�b���i�j�b���j�Z�a�]�h�g�_, �d�G:

�( = �(�Õ+ �(�Ó�Ñ, (2.40)

�]�^�_�(�Õ�����k�h�i�j�h�l�b�\�e�_�g�b�_���i�_�j�_�^�\�b�`�_�g�b�x���[�Z�a�h�\�h�c���f�Z�r�b�g�u, �d�G;

�(�Ó�Ñ - �k�h�i�j�h�l�b�\�e�_�g�b�_���^�\�b�`�_�g�b�x���r�g�_�d�Z���i�h���g�Z�i�j�Z�\�e�_�g�b�x���^�\�b�`�_�g�b�y���f�Z�r�b�g�u, �d�G.

�K�h�i�j�h�l�b�\�e�_�g�b�_���i�_�j�_�^�\�b�`�_�g�b�x���[�Z�a�h�\�h�c���f�Z�r�b�g�u, �d�G:
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�(�Õ= 
k�)�Ä+ �)�Ó�Ñ+ �)�Æ�Ó+ �Ã�4�Í
o(�B�Æ± �E), (2.41)

�]�^�_�)�Ä���\�_�k���[�Z�a�h�\�h�c���f�Z�r�b�g�u, �d�G;

�)�Ï �����\�_�k���j�Z�[�h�q�_�]�h���h�[�h�j�m�^�h�\�Z�g�b�y, �d�G;

�)�Æ�Ó��� � � \� _� k� � � ]� j�m�g� l�Z,  � g�Z�o�h� ^� y� s�_� ]� h� k� y� � � \� � � r� g�_�d�_,  � d�G G�]�j=0 �l�Z�d�� �d�Z�d�� �r�g�_�d�� �g�Z�o�h�^�b�l�k�y�� �\

�]�h�j�b�a�h�g�l�Z�e�v�g�h�f���i�h�e�h�`�_�g�b�b;

�Ã�4�Í ���� �i�_�j�i�_�g�^�b�d�m�e�y�j�g�Z�y�� �d�� �g�Z�i�j�Z�\�e�_�g�b�x�� �^�\�b�`�_�g�b�y�� �k�h�k�l�Z�\�e�y�x�s�Z�y

�d�Z�k�Z�l�_�e�v�g�h�]�h���m�k�b�e�b�y���j�_�a�Z�g�b�y���b���l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�y���r�g�_�d�h�f, �d�G.

�Ã�4�Í =
�:�4�Ç�Ò�Ñ�Ç�� �Í�@�5�?

�Ø�6�.
�2

�®
�Ø�6�/
�Ø�6�1

�� �Í
�. �A�:�Ø�>�6)

�:�Ø�>�7)�@�5�?
�Ø�6�-

�2
�®
�Ø�6�.
�Ø�6�0

�� �Í
�. �A���×�Û�á

, (2.42)

�]�^�_, �Ù�Í �����m�]�h�e���d�h�g�l�Z�d�l�Z���r�g�_�d�Z���k���]�j�m�g�l�h�f, �Ù�Í = arccos��(1 
 F
�6���Î
�×�Û

);

�Ü�Ö – �l�h�e�s�b�g�Z���]�j�m�g�l�Z���a�Z�[�b�j�Z�_�f�h�]�h���r�g�_�d�h�f;

�o – �d�h�w�n�n�b�p�b�_�g�l���a�Z�\�b�k�y�s�b�c���h�l���l�b�i�Z���]�j�m�g�l���Z;

d�r  – �^�b�Z�f�_�l�j���r�g�_�d�Z, �f .

�K�h�i�j�h�l�b�\�e�_�g�b�_���^�\�b�`�_�g�b�x���r�g�_�d�Z���i�h���g�Z�i�j�Z�\�e�_�g�b�x���^�\�b�`�_�g�b�y���f�Z�r�b�g�u, �d�G:

�(�Ó�Ñ=
�:�4�Ç�Ò�Ñ�Ç(� q�g� l � �� Ö) �ã�6�.

�� �Ö
�ã�6�.�@�5�?

�Ø�6�-
�2

�®
�Ø�6�.
�Ø�6�0

�� �Í
�. �A���×�Û�á

, (2.43)

�I�h�e�m�q�b�\�� �\�k�_�� �g�_�h�[�o�h�^�b�f�u�_�� �m�j�Z�\�g�_�g�b�y�� �^�e�y�� �j�Z�k�q�_�l�Z�� �f�h�s�g�h�k�l�b,

�a�Z�l�j�Z�q�b�\�Z�_�f�h�c�� �i�j�b�� �i�h�^�t�_�f�_�� �b�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�g�b�b�� �]�j�m�g�l�Z�� �k�� �i�_�j�_�f�_�s�_�g�b�_�f

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

�k�f�_�k�b�l�_�e�y:
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(2.44)

�:�g�Z�e�b�a�� �i�h�d�Z�a�u�\�Z�_�l, �q�l�h�� �l�j�Z�d�l�h�j�u 4-6 �d�e�Z�k�k�Z, �b�k�i�h�e�v�a�m�_�f�u�_�� �\�� �i�j�h�p�_�k�k�_

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

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

�m�k�l�Z�g�h�\�d�Z���g�Z���j�Z�[�h�q�_�_�� �h�[�h�j�m�^�h�\�Z�g�b�_���[�m�e�v�^�h�a�_�j�Z (�h�l�\�Z�e) �\�b�g�l�h�r�g�_�d�h�\�h�]�h�� �j�Z�[�h�q�_�]�h

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

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

�a�Z�l�j�Z�q�b�\�Z�_�f�h�c�� �f�h�s�g�h�k�l�b, �g�h�� �l�_�f�� �g�_�� �f�_�g�_�_�� �g�Z�� �w�l�h�� �h�i�_�j�Z�p�b�b, �\�u�i�h�e�g�y�_�f�u�_

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

2.6 �<�u�\�h�^�u

�I�j�b�� �[�h�e�v�r�h�c�� �i�e�h�s�Z�^�b�� �a�Z�]�j�y�a�g�_�g�b�y�� �g�_�n�l�v�x�� �g�Z�b�[�h�e�_�_�� �p�_�e�_�k�h�h�[�j�Z�a�g�h

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

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

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

�k���d�h�f�i�h�g�_�g�l�Z�f�b���h�q�b�k�l�d�b (�I�Z�l�_�g�l 2475314).

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

�j�Z�f�d�Z�o�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �l�_�o�g�h�e�h�]�b�b (�I�Z�l�_�g�l�� �J�N 2475314) �[�u�e�b�� �i�h�e�m�q�_�g�u

�k�e�_�^�m�x�s�b�_���j�_�a�m�e�v�l�Z�l�u:

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

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

�i�_�j�_�f�_�r�b�\�Z�g�b�_�f���_�]�h���k���d�h�f�i�h�g�_�g�l�Z�f�b���h�q�b�k�l�d�b (�I�Z�l�_�g�l���J�N���‹129528);

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

�i�h�\�_�j�o�g�h�k�l�b�� �\�b�g�l�h�\�h�c�� �e�b�g�b�b, �k�f. �n�h�j�f�m�e�u (2.21) �b (2.29), �d�h�l�h�j�Z�y�� �i�h�a�\�h�e�y�_�l

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

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

�[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y (2.44).

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

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

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

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

�j�_�d�m�e�v�l�b�\�Z�p�b�b.
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3 �I�J�H�=�J�:�F�F�:���B���F�?�L�H�>�B�D�:���W�D�K�I�?�J�B�F�?�G�L�:�E�V�G�U�O

�B�K�E�?�>�H�<�:�G�B�C

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

�k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�o�� �\ 1 �]�e�Z�\�_, �Z�� �l�Z�d�`�_�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c,

�j�Z�k�k�f�h�l�j�_�g�g�u�o�� �\�h 2 �]�e�Z�\�_, �i�j�h�]�j�Z�f�f�Z�� �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�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l:

1 �B�k�k�e�_�^�h�\�Z�g�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�\, �a�Z�]�j�y�a�g�_�g�g�u�o

�g�_�n�l�v�x���b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b.

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

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

�i�_�j�_�f�_�s�_�g�b�y�� �]�j�m�g�l�Z, �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �g�_�n�l�v�x�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b, �k

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

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

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

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

�k�h�a�^�Z�g�g�h�c���l�_�o�g�h�e�h�]�b�b.

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

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

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

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

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

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

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

�g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z.

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

�k�l�Z�g�^�Z�j�l�g�h�c�� �f�_�l�h�^�b�d�_ (�F�M�D 4.1.1956-05 �H�i�j�_�^�_�e�_�g�b�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �g�_�n�l�b�� �\

�i�h�q�\�_���f�_�l�h�^�h�f���b�g�n�j�Z�d�j�Z�k�g�h�c���k�i�_�d�l�j�h�n�h�l�h�f�_�j�b�b).

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

�e�b�g�_�c�d�h�c���i�j�b���b�a�t�y�l�b�b���i�j�h�[, �r�Z�]���b�a�f�_�j�_�g�b�c���i�h���r�b�j�b�g�_���k�h�k�l�Z�\�e�y�e 0,2 �f .

�B�a�m�q�_�g�b�_�� �h�[�t�_�f�g�h�c�� �f�Z�k�k�u, �i�e�h�l�g�h�k�l�b�� �l�\�_�j�^�h�c�� �n�Z�a�u�� �i�h�q�\�u, �e�b�i�d�h�k�l�b

�i�j�h�\�h�^�b�e�h�k�v�� �k�� �m�q�_�l�h�f�� �l�j�_�[�h�\�Z�g�b�c�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �f�_�l�h�^�b�d�� �b�� �=�H�K�L�h�\ [20, 60,

61, 140].

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

�G���:. �D�Z�q�b�g�k�d�h�]�h [61].

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

�i�j�b�[�h�j�h�f���H�o�h�l�b�g�Z���i�h���k�l�Z�g�^�Z�j�l�g�h�c���f�_�l�h�^�b�d�_[15, 85].

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

�D�h�j�g�n�b�e�v�^�m, �^�h�k�l�m�i�g�h�]�h���n�h�k�n�h�j�Z��  �i�h���F�Z�q�b�]�b�g�m���\���f�h�^�b�n�b�d�Z�p�b�b���P�B�G�:�H, �=�H�K�L

26205��91.

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

�[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y

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

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

�w�g�_�j�]�h�a�Z�l�j�Z�l�Z�f�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y (�i�h�e�_�a�g�Z�y�� �f�h�^�_�e�v�� �J�N 129628) �i�j�b�� �j�Z�[�h�l�_�� �k

�a�Z�]�j�y�a�g�_�g�g�u�f���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b���]�j�m�g�l�h�f.

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

�i�h�f�h�s�b�� �l�_�h�j�b�b�� �i�h�^�h�[�b�y [13] �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�m�x�� �m�k�l�Z�g�h�\�d�m; �i�j�h�\�_�k�l�b�� �k�_�j�b�x

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

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

�a�Z�]�j�y�a�g�_�g�g�u�f���g�_�n�l�v�x���]�j�m�g�l�h�f.

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

�[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y

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

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

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

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

���J�b�k�m�g�h�d 3.1), �\���f�Z�k�r�l�Z�[�_���F 1:10. �H�g�Z���k�h�k�l�h�b�l���b�a���j�Z�f�u1, �[�m�e�v�^�h�a�_�j�g�h�]�h���h�l�\�Z�e�Z2,

�g�Z�� �d�h�l�h�j�h�f�� �k�� �i�h�f�h�s�v�x�� �k�l�h�_�d3�� �b�� �i�h�^�r�b�i�g�b�d�h�\�u�o�� �h�i�h�j4�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �r�g�_�d5.

�I�j�b�\�h�^�h�f�� �^�e�y�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�Z�� �k�e�m�`�b�l�� �w�e�_�d�l�j�h�^�\�b�]�Z�l�_�e�v6�� �i�h�k�l�h�y�g�g�h�]�h�� �l�h�d�Z,

�i�_�j�_�^�Z�x�s�b�c���\�j�Z�s�_�g�b�_���i�h�k�j�_�^�k�l�\�h�f���p�_�i�g�h�c���i�_�j�_�^�Z�q�b7���g�Z���r�g�_�d.

�J�b�k�m�g�h�d 3.1 – �F�h�^�_�e�v���j�Z�[�h�q�_�]�h���h�j�]�Z�g�Z���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y:
1 – �j�Z�f�Z; 2 – �[�m�e�v�^�h�a�_�j�g�u�c���h�l�\�Z�e; 3 – �k�l�h�c�d�Z; 4 – �i�h�^�r�b�i�g�b�d�h�\�Z�y���h�i�h�j�Z; 5 – �r�g�_�d; 6 –

�w�e�_�d�l�j�h�^�\�b�]�Z�l�_�e�v; 7 – �p�_�i�g�Z�y���i�_�j�_�^�Z�q�Z.

�E�Z�[�h�j�Z�l�h�j�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�\�h�^�b�e�b�k�v�� �\�� �]�j�m�g�l�h�\�h�f�� �d�Z�g�Z�e�_ [117]. �W�l�h

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

�]�b�^�j�h�i�j�b�\�h�^�h�f. �G�Z�^�� �d�Z�g�Z�e�h�f�� �j�Z�k�i�h�e�h�`�_�g�� �i�h�j�l�Z�e, �d�� �\�_�j�o�g�_�c�� �[�Z�e�d�_�� �d�h�l�h�j�h�]�h

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

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

�©�\�b�g�l – �]�Z�c�d�Z», �i�h�\�h�j�Z�q�b�\�Z�l�v�k�y�� �\�� �\�_�j�l�b�d�Z�e�v�g�h�c�� �i�e�h�k�d�h�k�l�b�� �h�l�g�h�k�b�l�_�e�v�g�h�� �h�k�b

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

�L�_�g�a�h�f�_�l�j�b�q�_�k�d�b�c�� �f�h�k�l, (�J�b�k�m�g�h�d 3.2), �i�h�a�\�h�e�y�_�l�� �i�j�h�b�a�\�h�^�b�l�v�� �j�_�]�b�k�l�j�Z�p�b�x

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

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

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

�l�_�g�a�h�q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b, �d�h�l�h�j�Z�y�� �g�Z�d�e�_�b�\�Z�_�l�k�y�� �g�Z�� �m�i�j�m�]�b�c�� �w�e�_�f�_�g�l. �M�i�j�m�]�b�_

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

�w�e�_�d�l�j�h�k�h�i�j�h�l�b�\�e�_�g�b�y���l�_�g�a�h�^�Z�l�q�b�d�Z [80].

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

�g�Z���i�h�j�l�Z�e�_���i�m�e�v�l�Z.

�J�b�k�m�g�h�d 3.2 – �L�_�g�a�h�f�_�l�j�b�q�_�k�d�b�c���f�h�k�l���]�j�m�g�l�h�\�h�]�h���d�Z�g�Z�e�Z

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

3.3).
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�J�b�k�m�g�h�d 3.3 – �H�[�s�b�c���\�b�^���e�Z�[�h�j�Z�l�h�j�g�h�c���m�k�l�Z�g�h�\�d�b.

1 – �f�h�^�_�e�v���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y; 2 – �l�_�g�a�h�f�_�l�j�b�q�_�k�d�b�c���f�h�k�l;

3 – �]�j�m�g�l�h�\�u�c���d�Z�g�Z�e

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

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

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

�b�k�i�h�e�v�a�h�\�Z�g�u 3 �\�Z�j�b�Z�g�l�Z�� �r�g�_�d�Z�� �k�� �j�Z�a�g�u�f�b�� �d�h�g�k�l�j�m�d�l�b�\�g�u�f�b�� �i�Z�j�Z�f�_�l�j�Z�f�b,

�d�h�l�h�j�u�_���\���o�h�^�_���w�d�k�i�_�j�b�f�_�g�l�h�\���b�a�f�_�g�y�e�b�k�v [3].

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

�i�m�e�v�l�Z���m�i�j�Z�\�e�_�g�b�y. �I�h�k�l�m�i�Z�l�_�e�v�g�Z�y���k�d�h�j�h�k�l�v���e�h�l�d�Z���h�k�l�Z�\�Z�e�Z�k�v���i�h�k�l�h�y�g�g�h�c.

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

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

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

���J�b�k�m�g�h�d 3.2), �j�Z�k�i�h�e�Z�]�Z�_�f�u�o�� �g�Z�� �l�_�g�a�h�f�h�k�l�m, �n�b�d�k�b�j�h�\�Z�e�b�k�v�� �g�Z�]�j�m�a�d�b,

�\�h�a�g�b�d�Z�x�s�b�_�� �i�j�b�� �j�Z�[�h�l�_�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y. �B�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �l�_�g�a�h�^�Z�l�q�b�d�b
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�D�N���I1-10-203-12, �d�h�l�h�j�u�_�� �i�h�^�Z�\�Z�e�b�� �k�b�]�g�Z�e�� �g�Z MIC-018 (�J�b�k�m�g�h�d.3.4) �b

�n�b�d�k�b�j�h�\�Z�e�b�k�v���b�f.

�J�b�k�m�g�h�d 3.4 – �J�_�]�b�k�l�j�Z�p�b�y���b���h�[�j�Z�[�h�l�d�Z���^�Z�g�g�u�o���h���g�Z�]�j�m�a�d�Z�o, �\�h�a�g�b�d�Z�x�s�b�o

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

3.2.2 �I�h�j�y�^�h�d���i�j�h�\�_�^�_�g�b�y���w�d�k�i�_�j�b�f�_�g�l�Z

�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�� �\�� �k�e�_�^�m�x�s�_�c

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b:

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

���^�b�Z�f�_�l�j�Z���r�g�_�d�Z, �q�Z�k�l�h�l�u���\�j�Z�s�_�g�b�y���r�g�_�d�Z,).

2. �D�h�j�j�_�d�l�b�j�h�\�d�Z���i�Z�j�Z�f�_�l�j�h�\���h�i�j�_�^�_�e�_�g�b�y���j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b���[�m�e�v�^�h�a�_�j�Z-

�k�f�_�k�b�l�_�e�y.

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

�[�b�h�e�h�]�b�q�_�k�d�h�c���h�q�b�k�l�d�b.

4. �G�Z�k�l�j�h�c�d�Z���j�_�]�b�k�l�j�b�j�m�x�s�_�c���Z�i�i�Z�j�Z�l�m�j�u.
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5. �I�j�h�\�_�^�_�g�b�_�� �j�Z�[�h�l�u�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y�� �i�h�� �k�f�_�r�b�\�Z�g�b�x

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

6. �H�[�j�Z�[�h�l�d�Z���i�h�e�m�q�_�g�g�u�o���^�Z�g�g�u�o.

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

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

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

�d�h�f�i�h�g�_�g�l�Z���\���f�Z�k�k�_���a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z.

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

�q�Z�k�l�h�l�Z���\�j�Z�s�_�g�b�y���r�g�_�d�Z.

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

�y�\�e�y�_�l�k�y���h�^�g�h�a�g�Z�q�g�u�f.

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

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

�n�b�a�b�q�_�k�d�b�c���k�f�u�k�e���^�e�y���p�_�e�b���b�k�k�e�_�^�h�\�Z�g�b�c.

�K�m�s�_�k�l�\�_�g�g�u�f�b�� �n�Z�d�l�h�j�Z�f�b, �h�d�Z�a�u�\�Z�x�s�b�f�b�� �\�e�b�y�g�b�_�� �g�Z�� �j�Z�[�h�l�m

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

�y�\�e�y�x�l�k�y: �^�b�Z�f�_�l�j���r�g�_�d�Z, �q�Z�k�l�h�l�Z���\�j�Z�s�_�g�b�y���r�g�_�d�Z, �r�b�j�b�g�Z���h�l�\�Z�e�Z, �^�e�b�g�Z���r�g�_�d�Z,

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

�i�h�k�l�m�i�Z�l�_�e�v�g�Z�y���k�d�h�j�h�k�l�v���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y.

�>�b�Z�f�_�l�j�� �r�g�_�d�Z, �r�b�j�b�g�Z�� �h�l�\�Z�e�Z, �^�e�b�g�Z�� �r�g�_�d�Z, �]�e�m�[�b�g�Z�� �j�_�a�Z�g�b�y�� �y�\�e�y�x�l�k�y

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

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

�h�[�j�Z�l�b�l�v�� �\�g�b�f�Z�g�b�_, �y�\�e�y�x�l�k�y: �O1 –�q�Z�k�l�h�l�Z�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�Z, n; �O2 –�r�Z�]�� �g�Z�\�b�\�d�b,

t�r ; �O3 – �\�u�k�h�l�Z���g�Z�\�b�\�d�b, h�g�Z�\�b�\.

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

�k�h�\�f�_�k�l�b�f�u�_ [3, 109, 135]

�G�Z�� �h�k�g�h�\�Z�g�b�b�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�u�o�� �j�Z�k�q�_�l�h�\�� �b�� �i�j�h�\�_�^�_�g�g�u�o�� �j�Z�g�_�_

�w�d�k�i�_�j�b�f�_�g�l�h�\���[�u�e�b���m�k�l�Z�g�h�\�e�_�g�u:
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���� �h�[�e�Z�k�l�v�� �h�i�j�_�^�_�e�_�g�b�y�� �q�Z�k�l�h�l�u�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�Z�� �\�� �b�g�l�_�j�\�Z�e�_ 200��400

�h�[���f�b�g;

�����h�[�e�Z�k�l�v���h�i�j�_�^�_�e�_�g�b�y���r�Z�]�Z���r�g�_�d�Z���\���b�g�l�_�j�\�Z�e�_ 60–80 �f�f ;

�����h�[�e�Z�k�l�v���h�i�j�_�^�_�e�_�g�b�y���\�u�k�h�l�u���\�b�g�l�h�\�h�c���e�b�g�b�b 45��65 �f�f .

�;�u�e�b���a�Z�^�Z�g�u���m�j�h�\�g�b���n�Z�d�l�h�j�h�\���b���b�g�l�_�j�\�Z�e�u���\�Z�j�v�b�j�h�\�Z�g�b�y (�L�Z�[�e�b�p�Z 3.1).

      �L�Z�[�e�b�p�Z 3.1 – �M�j�h�\�g�b���n�Z�d�l�h�j�h�\���b���b�g�l�_�j�\�Z�e�u���\�Z�j�v�b�j�h�\�Z�g�b�y

�M�j�h�\�g�b �N�Z�d�l�h�j�u

�O1, �h�[���f�b�g �O2, �f�f �O3, �f�f

�H�k�g�h�\�g�h�c���m�j�h�\�_�g�v 300 70 55

�B�g�l�_�j�\�Z�e���\�Z�j�v�b�j�h�\�Z�g�b�y100 10 10

�<�_�j�o�g�b�c���m�j�h�\�_�g�v 400 80 65

�G�b�`�g�b�c���m�j�h�\�_�g�v 200 60 45

�>�e�y�� �b�k�d�e�x�q�_�g�b�y�� �\�e�b�y�g�b�y�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�b�o�� �h�r�b�[�h�d, �\�h�a�g�b�d�Z�x�s�b�o�� �i�j�b

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

�\�u�[�b�j�Z�e�Z�k�v���i�h���l�Z�[�e�b�p�_���k�e�m�q�Z�c�g�u�o���q�b�k�_�e (�L�Z�[�e�b�p�Z 3.2) [3].

�L�Z�[�e�b�p�Z 3.2 – �K�b�k�l�_�f�Z���k�f�_�r�b�\�Z�g�b�y���h�p�_�g�h�d

N  � i� i� � � O0 � O1 � O2 � O3 � O1� O2 � O1� O3� � � O2���O3� � � O1� O2���O3 �M

1 +1 1 1 +1 +1 1 1 +1 �M1

2 +1 +1 1 1 1 1 +1 +1 �M2

3 +1 1 +1 1 1 +1 1 +1 �M3

4 +1 +1 +1 +1 +1 +1 +1 +1 �M4

5 +1 1 1 1 +1 +1 +1 1 �M5

6 +1 +1 1 +1 1 +1 1 1 �M6

7 +1 1 +1 +1 1 1 +1 1 �M7

8 +1 +1 +1 1 +1 1 1 1 �M8
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�>�e�y�� �b�k�d�e�x�q�_�g�b�y�� �]�j�m�[�u�o�� �h�r�b�[�h�d�� �i�j�b�� �g�Z�[�e�x�^�_�g�b�y�o�� �b�� �h�p�_�g�d�_�� �^�b�k�i�_�j�k�b�b

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

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

�i�Z�j�Z�e�e�_�e�v�g�u�o���h�i�u�l�h�\���[�u�e�h���\�u�[�j�Z�g�h���j�Z�\�g�u�f 3 [3].

�>�e�y�� �b�k�d�e�x�q�_�g�b�y�� �\�e�b�y�g�b�y�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�b�o�� �h�r�b�[�h�d, �\�h�a�g�b�d�Z�x�s�b�o�� �i�j�b

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

�\�u�[�b�j�Z�e�Z�k�v���i�h���l�Z�[�e�b�p�_���k�e�m�q�Z�c�g�u�o���q�b�k�_�e [3, 109].

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

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

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

�f�Z�k�r�l�Z�[�_ 1:10 �\�� �d�Z�q�_�k�l�\�_�� �b�k�d�h�f�h�]�h�� �d�h�f�i�h�g�_�g�l�Z�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �b�f�b�l�b�j�m�x�s�b�c

�f�Z�l�_�j�b�Z�e.

�H�[�t�_�f�� �b�f�b�l�b�j�m�x�s�_�]�h�� �f�Z�l�_�j�b�Z�e�Z�� �\�u�[�b�j�Z�e�k�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k

�i�j�_�^�e�h�`�_�g�g�h�c�� �l�_�o�g�h�e�h�]�b�_�c�� �^�_�l�h�d�k�b�d�Z�p�b�b�� �g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z, �� 20 % �h�l

�h�[�s�_�]�h�� �h�[�t�_�f�Z�� �b�a�u�f�Z�_�f�h�]�h�� �]�j�m�g�l�Z. �A�Z�j�Z�g�_�_�� �[�u�e�b�� �i�h�^�]�h�l�h�\�e�_�g�u�� �i�e�Z�k�l�b�g�u�� �k

�j�Z�a�f�_�l�d�h�c�� �i�h 0,05 �f . �I�h�k�j�_�^�k�l�\�h�f�� �^�Z�g�g�u�o�� �i�e�Z�k�l�b�g�� �f�h�^�_�e�b�j�h�\�Z�e�Z�k�v�� �a�h�g�Z�� �\�u�_�f�d�b

���Z�f�[�Z�j), �d�m�^�Z�� �\�� �^�Z�e�v�g�_�c�r�_�f�� �a�Z�k�u�i�Z�e�b�� �]�j�m�g�l�� �k�� �d�h�f�i�h�g�_�g�l�h�f. �H�[�t�_�f�� �a�Z�k�u�i�Z�_�f�h�]�h

�]�j�m�g�l�Z���k�h�k�l�Z�\�e�y�e 0,009 �f 3, �Z���h�[�t�_�f���d�h�f�i�h�g�_�g�l�Z – 0,0018 �f 3.

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

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

�j�Z�k�k�q�b�l�u�\�Z�e�k�y���d�j�b�l�_�j�b�c���d�Z�q�_�k�l�\�Z���k�f�_�k�b.

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

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

�k�m�s�_�k�l�\�m�x�s�b�f���f�_�l�h�^�b�d�Z�f [74].

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

�i�_�j�_�f�_�s�_�g�b�_�� �q�Z�k�l�b�p�� �d�h�f�i�h�g�_�g�l�h�\, �g�Z�o�h�^�b�\�r�b�o�k�y�� �^�h�� �i�_�j�_�f�_�r�b�\�Z�g�b�y�� �\

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

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

�a�Z�^�Z�g�g�h�f���k�h�h�l�g�h�r�_�g�b�b.
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�J�b�k�m�g�h�d 3.5 – �F�h�^�_�e�b���Z�f�[�Z�j�Z

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

�\�h�a�^�_�c�k�l�\�m�x�s�b�o�� �g�Z�� �i�j�h�p�_�k�k�� �i�_�j�_�f�_�r�b�\�Z�g�b�y. �D�� �l�Z�d�b�f�� �n�Z�d�l�h�j�Z�f�� �h�l�g�h�k�y�l�k�y

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

���g�_�h�^�g�h�j�h�^�g�h�_�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �^�h�� �i�_�j�_�f�_�r�b�\�Z�g�b�y) �b�� �n�b�a�b�d�h���f�_�o�Z�g�b�q�_�k�d�b�_

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

�<�� �j�Z�[�h�l�Z�o�� �X���B. �F�Z�d�Z�j�h�\�Z [74] �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �k�f�_�r�b�\�Z�g�b�y

���k�f�_�k�v 2-�o�� �d�h�f�i�h�g�_�g�l�g�Z�y) �h�^�b�g�� �d�h�f�i�h�g�_�g�l�� �\�u�^�_�e�y�x�l�� �d�Z�d�� �d�e�x�q�_�\�h�c, �^�Z�e�_�_

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

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

�n�h�j�f�m�e�_:

�8�Ö=
�5�4�4

�Ö�§

§

�5

�á�?�5
�Ã ( �?�Ü
F �?�§) �6�á

�Ü�@�5  ,   (3.1)

�]�^�_ ci – �k�h�^�_�j�`�Z�g�b�_���d�e�x�q�_�\�h�]�h���d�h�f�i�h�g�_�g�l�Z (�b�f�b�l�b�j�m�x�s�_�]�h���f�Z�l�_�j�b�Z�e�Z) �\���h�^�g�h�c���b�a

�i�j�h�[;

�?�§ – �k�j�_�^�g�_�_�� �Z�j�b�n�f�_�l�b�q�_�k�d�h�_�� �k�h�^�_�j�`�Z�g�b�_�� �d�e�x�q�_�\�h�]�h�� �d�h�f�i�h�g�_�g�l�Z�� �\�h�� �\�k�_�o

�i�j�h�[�Z�o;

 n – �h�[�s�_�_���q�b�k�e�h���h�l�h�[�j�Z�g�g�u�o���i�j�h�[.
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�>�Z�g�g�h�_�� �\�u�j�Z�`�_�g�b�_ (3.1) �h�i�j�_�^�_�e�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �k�f�_�k�b�� �y�\�e�y�_�l�k�y�� �d�e�x�q�_�\�u�f

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

3.2.4 �F�_�l�h�^�b�d�Z���h�[�j�Z�[�h�l�d�b���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o���^�Z�g�g�u�o

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

�f�_�l�h�^�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b [3, 109, 135]. �I�h�e�m�q�_�g�g�u�_�� �\�� �j�_�a�m�e�v�l�Z�l�_

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

�����k�j�_�^�g�_�c���\�_�e�b�q�b�g�h�c���j�Z�k�i�j�_�^�_�e�_�g�b�y:

n

X
X i�¦�   (3.2)

�]�^�_ Xi – �k�m�f�f�Z���\�k�_�o���h�l�^�_�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\;

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

�����^�b�k�i�_�j�k�b�b���j�Z�k�i�j�_�^�_�e�_�g�b�y:

�� ��
1

2

��

��
� �¦

n

X�O
�> i ,   (3.3)

�]�^�_ Xi – �j�_�a�m�e�v�l�Z�l���h�l�^�_�e�v�g�h�]�h���h�i�u�l�Z;

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

�>�ë = 
§
�Ã (�o�?�o
$) �.�Ù

�Ô�8�-

�á�?�5
  ;   (3.4)

�����d�h�w�n�n�b�p�b�_�g�l�h�f���\�Z�j�b�Z�p�b�b:

�8 =
�>�o

�Ñ
$
. (3.5)

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

3.3 �F�_�l�h�^�b�d�Z���i�h�e�_�\�u�o���b�k�k�e�_�^�h�\�Z�g�b�c

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

�k�h�a�^�Z�g�g�h�c���l�_�o�g�h�e�h�]�b�b (�I�Z�l�_�g�l���g�Z���b�a�h�[�j�_�l�_�g�b�_ 2475314) �\�d�e�x�q�Z�e�b���\���k�_�[�y:

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

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

�k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �f�_�l�h�^�b�d�Z�f�b, �h�i�b�k�Z�g�g�u�f�b�� �\�� �l�j�m�^�Z�o�� �;���:. �>�h�k�i�_�o�h�\�Z [52, 53],

�G���A. �K�l�Z�g�d�h�\�Z [126], �K���<. �:�k�l�Z�i�h�\�Z [12], �:���K. �I�b�k�d�m�g�h�\�Z [102].

�K�o�_�f�Z���h�i�u�l�Z���\�d�e�x�q�Z�e�Z 3 �\�Z�j�b�Z�g�l�Z:

1 – �n�h�g�h�\�u�c���\�Z�j�b�Z�g�l���k���g�_�a�Z�]�j�y�a�g�_�g�g�u�f���]�j�m�g�l�h�f (�d�h�g�l�j�h�e�v);

2 – �\�Z�j�b�Z�g�l���k���a�Z�]�j�y�a�g�_�g�g�u�f���]�j�m�g�l�h�f

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

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

�k�l�Z�l�b�q�_�k�d�h�]�h���Z�g�Z�e�b�a�Z���i�j�b�� �i�h�f�h�s�b�� �i�_�j�k�h�g�Z�e�v�g�h�]�h�� �d�h�f�i�v�x�l�_�j�Z�� �i�h�� �;���:. �>�h�k�i�_�o�h�\�m

[52].
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4 �J�?�A�M�E�V�L�:�L�U���W�D�K�I�?�J�B�F�?�G�L�:�E�V�G�U�O���B�K�K�E�?�>�H�<�:�G�B�C

�;�M�E�V�>�H�A�?�J�:���K�F�?�K�B�L�?�E�Y

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

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

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

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

�i�Z�j�Z�f�_�l�j�Z���h�i�l�b�f�b�a�Z�p�b�b (�L�Z�[�e�b�p�u 4.1 �b 4.2). �I�h�e�m�q�_�g�g�u�_���^�Z�g�g�u�_���h�[�j�Z�[�Z�l�u�\�Z�e�b�k�v

�g�Z���W�<�F���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���i�j�h�]�j�Z�f�f�g�u�o���i�j�h�^�m�d�l�h�\ Excel, Statistica, Mathcad.

�L�Z�[�e�b�p�Z 4.1 – �F�Z�l�j�b�p�Z���i�e�Z�g�b�j�h�\�Z�g�b�y���b���j�_�a�m�e�v�l�Z�l�u���h�i�u�l�h�\

�G�h�f�_�j
�h�i�u�l�Z���\
�f�Z�l�j�b�p�_

�K�e�m�q.
�i�h�j�y�^�h�d

�i�j�h�\�_�^�_�g�b�y
�h�i�u�l�Z

X1 �O2 �O3

�m
�d�h�^ �h�[���f�b�g �d�h�^ �f�f �d�h�^ �f�f

1

13

- 200 60 + 65

46,6
4 47,2
3 48,0

2

23

+ 400 60 45

20,5
15 20,4
18 20,6

3

8

200 + 80 45

45,1

16 48,9

24 44

4

19

+ 400 + 80 + 65

30,7

9 29,1

5 28,8

5

7

200 60 45

50,5

21 52,7

10 49,1

6

2

+ 400 60 + 65

36,2

12 38,1

14 37,4

7

22

200 + 80 + 65

54,1

1 54,7

20 55

8

17

+ 400 + 80 45

24,6

6 27,1

11 26,3
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�L�Z�[�e�b�p�Z 4.2 – �J�Z�k�q�_�l�� �^�b�k�i�_�j�k�b�c�� �i�Z�j�Z�f�_�l�j�Z�� �h�i�l�b�f�b�a�Z�p�b�b�� �b�� �h�i�j�_�^�_�e�_�g�b�_�� �h�r�b�[�d�b

�i�Z�j�Z�e�e�_�e�v�g�u�o���h�i�u�l�h�\

�G�h�f�_�j
�h�i�u�l�Z���\
�f�Z�l�j�b-

�p�_

�K�e�m�q.
�i�h�j�y�^�h�d
�i�j�h�\�_�^�_-

�g�b�y���h�i�u�l�Z

�G�_�h�^�g�h�j�h�^-
�g�h�k�l�v,

�M
�M
% �M

-�
M
%

(�
M


F
�M

)

$
$


$
$�6

�Ã
(�

M

F

�M
)


$
$

$
$�6

�5�6
=

�Ã
(�

M

F�

M)
$
$

$
$�.

�á
�?

�5

�5
=


¥
�5�

6

�M

F

�M
%
��

�Ì

R

�P �k
�j

1

13 46,6

47,27

0,67 0,44

0,99 0,49 0,70

0,95

4 47,2 0,07 0,00 0,09

3 48 0,73 0,54 1,04

2

23 20,5

20,50

0,00 0,00

0,02 0,01 0,10

0,00
15 20,4 0,10 0,01 1,00

18 20,6 0,10 0,01 1,00

3

8 45,1

46,00

0,90 0,81

13,22 6,61 2,57

1,28
16 48,9 2,90 8,41 4,13

24 44 2,00 4,00 2,85

4

19 30,7

29,53

1,17 1,36

2,09 1,04 1,02

11,67
9 29,1 0,43 0,19 4,33

5 28,8 0,73 0,54 7,33

5

7 50,5

50,77

0,27 0,07

6,59 3,29 1,81

0,38

21 52,7 1,93 3,74 2,75

10 49,1 1,67 2,78 2,37

6

2 36,2

37,23

1,03 1,07

1,85 0,92 0,96

10,33

12 38,1 0,87 0,75 8,67

14 37,4 0,17 0,03 1,67

7

22 54,1

54,60

0,50 0,25

0,42 0,21 0,46

0,71

1 54,7 0,10 0,01 0,14

20 55 0,40 0,16 0,57

8

17 24,6

26,00

1,40 1,96

3,26 1,63 1,28

14,00

6 27,1 1,10 1,21 11,00

11 26,3 0,30 0,09 3,00

�K�m�f�f�Z���^�b�k�i�_�j�k�b�b���j�Z�\�g�Z

�Ã�5�6 = 14,21.

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

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

�)�Ó=
�Ì�Ø�Ì�ã

�.

�Ã �Ì�.�Ù
�Ô�7�-

=
�:,�:�5

�5�8,�6�5
= 0,47,   (4.1)
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�]�^�_�5�k�_�v
�6 �����g�Z�b�[�h�e�v�r�Z�y���^�b�k�i�_�j�k�b�y;

�Ã �5�6�á
�Ü�?�5 �����k�m�f�f�Z���^�b�k�i�_�j�k�b�b���h�i�u�l�h�\.

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

�k�\�h�[�h�^�u:

�����q�b�k�e�b�l�_�e�yf1 = n – 1 = 3 – 1 =2,

�]�^�_ n – �q�b�k�e�h���i�Z�j�Z�e�e�_�e�v�g�u�o���h�i�u�l�h�\;

�����a�g�Z�f�_�g�Z�l�_�e�yf2 =N=8,

�]�^�_N- �q�b�k�e�h���h�i�u�l�h�\.

�<���k�h�h�l�\�_�l�k�l�\�b�b���k���\�u�[�j�Z�g�g�u�f���m�j�h�\�g�_�f���a�g�Z�q�b�f�h�k�l�b�Z= 0,05

G�l�Z�[�e=0,515 >  G� j=0,47.   (4.2)

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

�h�i�u�l�h�\���i�j�b�g�b�f�Z�_�l�k�y.

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

�O�6 =
�5

�á
�5�k�_�v

�6 =
�:,�:�5

�<
= 0,82.   (4.3)

�H�r�b�[�d�Z���w�d�k�i�_�j�b�f�_�g�l�Z�5= �¾0,82 = 0,91.

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

�>�4 =
47,27 + 20,50 + 46,00 + 29,53 + 50,77 + 37,23 + 54,60 + 26,00

8
= 38,99;

�>�5 =

F47,27 + 20,50 
F46,00 + 29,53 
F50,77 + 37,23 
F54,60 + 26,00

8

L 
F10,67;

�>�6 =

F47,27 
F20,50 + 46,00 + 29,53 
F50,77
F37,23 + 54,60 + 26,00

8
= 0,05;

�>�7 =
47,27
F20,50
F46,00 + 29,53 
F50,77 + 37,23 + 54,60 
F26,00

8
= 3,17;

�>�5,�6 =
47,27
F20,50
F46,00 + 29,53 + 50,77 
F37,23
F54,60 + 26,00

8

L 
F0,60;

�>�5,�7 =

F47,27
F20,50 + 46,00 + 29,53 + 50,77 + 37,23 
F54,60 
F26,00

8
= 1,90;

�>�6,�7 =

F47,27 + 20,50 
F46,00 + 29,53 + 50,77 
F37,23 + 54,60 
F26,00

8

L 
F0,14;

�>�5,�6,�7 =
47,27 + 20,50 + 46,00 + 29,53 
F50,77
F37,23
F54,60
F26,00

8

L 
F3,16.
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�I�h�k�e�_���j�Z�k�q�_�l�Z���\�k�_�o���d�h�w�n�n�b�p�b�_�g�l�h�\���m�j�Z�\�g�_�g�b�_���b�f�_�_�l���\�b�^:

�¢= 38,99 
F10,67�¤�5+ 0,05�: �6+ 3,17�: �7 
F0,6�: �5,�6+ 1,90�:�5,�7 
F0,14�: �6,�7 
F3,16�:�5,�6,�7. (4.4)

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

�k�f�_�r�b�\�Z�g�b�y���h�p�_�g�h�d (�L�Z�[�e�b�p�Z 3.2):

�¢�5 = 38,99(+ �+) 
F10,67(
F�+) + 0,05(
F�+) + 3,17(+ �+) 
F0,6(+ �+) + 1,90(
F�+) 
F0,14(
F�+) 
F


F3,16(+ �+) = 47,26;

�¢�6 = 38,99(+ �+) 
F10,67(+ �+) + 0,05(
F�+) + 3,17(
F�+) 
F0,6(
F�+) + 1,90(
F�+) 
F0,14(+ �+) 
F


F3,16(+ �+) = 20,50;

�¢�7 = 38,99(+ �+) 
F10,67(
F�+) + 0,05(+ �+) + 3,17(
F�+) 
F0,6(
F�+) + 1,90(+ �+) 
F0,14(
F�+) 
F


F3,16(+ �+) = 46 ;

�¢�8 = 38,99(+ �+) 
F10,67(+ �+) + 0,05(+ �+) + 3,17(+ �+) 
F0,6(+ �+) + 1,90(+ ) 
F0,14(+ �+) 
F


F3,16(+ �+) = 29,53;

�¢�9 = 38,99(+ �+) 
F10,67(
F�+) + 0,05(
F�+) + 3,17(
F�+) 
F0,6(+ �+) + 1,90(+ �+) 
F0,14(+ �+) 
F


F3,16(
F�+) = 50,77;

�¢�: = 38,99(+ �+) 
F10,67(+ �+) + 0,05(
F�+) + 3,17(+ �+) 
F0,6(
F�+) + 1,90(+ �+) 
F0,14(
F�+) 
F


F3,16(
F�+) = 37,23;

�¢�; = 38,99(+ �+) 
F10,67(
F�+) + 0,05(+ �+) + 3,17(+ �+) 
F0,6(
F�+) + 1,90(
F�+) 
F0,14(+ �+) 
F


F3,16(
F�+) = 54,6;

�¢�< = 38,99(+ �+) 
F10,67(+ �+) + 0,05(+ �+) + 3,17(
F�+) 
F0,6(+ �+) + 1,90(
F�+) 
F0,14(
F�+) 
F


F3,16(
F�+) = 26 .

�I�j�h�b�a�\�_�^�_�f���j�Z�k�q�_�l���^�b�k�i�_�j�k�b�b���Z�^�_�d�\�Z�l�g�h�k�l�b (�L�Z�[�e�b�p�Z 4.3)

�L�Z�[�e�b�p�Z 4.3 – �J�Z�k�q�_�l���^�b�k�i�_�j�k�b�b���Z�^�_�d�\�Z�l�g�h�k�l�b

�‹���h�i�u�l�Z �M
% �M
á (�M
%
F �M
á) (�M
%
F�M
á) �6

1 47,27 47,26 0,007�� 0,00004
2 20,50 20,50 0�� 0
3 46,00 46,0 0�� 0
4 29,53 29,53 0,003�� 0,00001
5 50,77 50,77 
F0,003�� 0,00001
6 37,23 37,23 0,003�� 0,00001
7 54,60 54,6 0�� 0
8 26,00 26 0�� 0

�Ã(�M
%
F�M
á) �6 �� 0,00008
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�=�b�i�h�l�_�a�m�� �Z�^�_�d�\�Z�l�g�h�k�l�b�� �m�j�Z�\�g�_�g�b�y�� �j�_�]�j�_�k�k�b�b�� �i�j�h�\�_�j�b�e�b�� �i�h�� �d�j�b�l�_�j�b�x

�N�b�r�_�j�Z:

�(�Ô�ä=
�5�Ô�ä

�5�6{�¢}
=

0,00008

0,83��
= 0,00009.

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

�k�\�h�[�h�^�u:

- �q�b�k�e�b�l�_�e�yf1 = r-1 = 3-1 = 2,

�]�^�_ r�����q�b�k�e�h���i�Z�j�Z�e�e�_�e�v�g�u�o���h�i�u�l�h�\;

�����a�g�Z�f�_�g�Z�l�_�e�yf2 = N = 8,

�]�^�_ N- �q�b�k�e�h���h�i�u�l�h�\.

�<���k�h�h�l�\�_�l�k�l�\�b�b���k���\�u�[�j�Z�g�g�u�f���m�j�h�\�g�_�f���a�g�Z�q�b�f�h�k�l�b�Z= 0,05

F�l�Z�[�e=0,515 >  F� j=0,00009   (4.5)

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

�d�j�b�l�_�j�b�y���K�l�v�x�^�_�g�l�Z:

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

�f�_�`�^�m���k�h�[�h�c���b���h�i�j�_�^�_�e�y�e�b�k�v���i�h���n�h�j�f�m�e�_:

�5�Õ�Ü=
�æ

�¾�Ç�®�å
=

�4,�=�5

�¾�<�®�7
= 0,19.

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

t�l�Z�[=2,12

�>�h�\�_�j�b�l�_�e�v�g�u�c���b�g�l�_�j�\�Z�e:

403,019,012,2�d�j � �˜� � bii Stb .

�D�j�b�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_t�d�j�� �\�u�[�b�j�Z�_�l�k�y [109] �i�h�� �l�Z�[�e�b�p�_�� �d�\�Z�g�l�b�e�_�c

�j�Z�k�i�j�_�^�_�e�_�g�b�y�� �K�l�v�x�^�_�g�l�Z���^�e�y�� �q�b�k�e�Z���k�l�_�i�_�g�_�c���k�\�h�[�h�^�uf1 = N(r��1)=8 (3-1)=16 �i�j�b

�m�j�h�\�g�_���a�g�Z�q�b�f�h�k�l�ba=0,05.

�<�k�_���d�h�w�n�n�b�p�b�_�g�l�u���k�l�Z�l�b�q�_�k�d�b���a�g�Z�q�b�f�u.

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

�d�h�w�n�n�b�p�b�_�g�l�Z�f�b, �k�h�]�e�Z�k�g�h�� �[�e�h�d���k�o�_�f�_�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�y [3], �f�h�`�g�h�� �a�Z�d�h�g�q�b�l�v

�b�k�k�e�_�^�h�\�Z�g�b�y.
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�A�Z�f�_�g�b�\�� �d�h�^�h�\�u�_�� �a�g�Z�q�_�g�b�y�� �n�Z�d�l�h�j�h�\�� �\�� �m�j�Z�\�g�_�g�b�b�� �j�_�]�j�_�k�k�b�b (4.4) �g�Z

�g�Z�l�m�j�Z�e�v�g�u�_, �i�h�e�m�q�b�f���m�j�Z�\�g�_�g�b�_���\���g�Z�l�m�j�Z�e�v�g�h�c���n�h�j�f�_ (�I�j�b�e�h�`�_�g�b�_���:):

thnhnthtnY 0014,00019,00006,0155,0262,0169,058,66 �������������   (4.6)

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

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

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

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

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

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

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

�i�h���d�h�g�k�l�j�m�d�l�b�\�g�u�f���i�Z�j�Z�f�_�l�j�Z�f���r�g�_�d�Z, �Z���b�f�_�g�g�h���i�h���r�Z�]�m���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�bt

�b���\�u�k�h�l�_���k�l�h�c�d�b���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�bh.

���� �<�_�j�o�g�y�y�� �i�h�\�_�j�o�g�h�k�l�v, �h�]�j�Z�g�b�q�b�\�Z�x�s�Z�y�� �n�Z�d�l�h�j�g�m�x�� �h�[�e�Z�k�l�v, �h�i�j�_�^�_�e�y�_�l

�l�_�o�g�h�e�h�]�b�q�_�k�d�h�f�m���j�_�`�b�f�m���j�Z�[�h�l�u���r�g�_�d�Z – �q�Z�k�l�h�l�Z���\�j�Z�s�_�g�b�y, n-1.

�J�b�k�m�g�h�d 4.1 – �=�j�Z�n�b�q�_�k�d�Z�y���b�g�l�_�j�i�j�_�l�Z�p�b�y���n�m�g�d�p�b�b���\�e�b�y�g�b�y���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���i�Z�j�Z�f�_�l�j�h�\���r�g�_�d�Z���g�Z���d�Z�q�_�k�l�\�h���i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b
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�E�x�[�Z�y���l�h�q�d�Z, �\�u�[�j�Z�g�g�Z�y���\���n�Z�d�l�h�j�g�h�c���h�[�e�Z�k�l�b, �i�h�a�\�h�e�y�_�l���g�Z�a�g�Z�q�b�l�v���j�_�`�b�f

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

1. �A�Z�\�b�k�b�f�h�k�l�v�� �\�e�b�y�g�b�y�� �h�[�h�j�h�l�h�\�� �r�g�_�d�Zn, �f�b�g1, �b�� �r�Z�]�Z�� �\�b�g�l�h�\�h�c

�i�h�\�_�j�o�g�h�k�l�bt, �f , �g�Z���d�Z�q�_�k�l�\�h���i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b���O, %, �i�h�d�Z�a�Z�g�Z���g�Z���J�b�k�m�g�d�_ 4.2.

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

�o�Z�j�Z�d�l�_�j�b�a�m�x�l�� �d�Z�q�_�k�l�\�h�� �k�f�_�r�b�\�Z�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �O %, �i�j�b�� �j�Z�a�g�h�h�[�j�Z�a�g�u�o

�k�h�q�_�l�Z�g�b�y�o���i�Z�j�Z�f�_�l�j�h�\n, �f�b�g1 �bt, �f .

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

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

�h�i�l�b�f�Z�e�v�g�h�]�h���d�Z�q�_�k�l�\�Z���i�_�j�_�f�_�r�b�\�Z�g�b�y 75��85 %.

 45-50
 40-45
 35-40
 30-35
 25-30
 20-25
 15-20

�J�b�k�m�g�h�d 4.2 – �<�e�b�y�g�b�_���i�Z�j�Z�f�_�l�j�h�\n, �f�b�g1���bt, �f , �g�Z���d�Z�q�_�k�l�\�h

�i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b�o

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

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

�]�j�Z�g�b�p�u�� �^�Z�g�g�h�c�� �h�[�e�Z�k�l�b�� �y�\�e�y�x�l�k�y�� �]�j�Z�g�b�p�Z�f�b�� �j�Z�[�h�q�b�o�� �i�Z�j�Z�f�_�l�j�h�\�� �r�g�_�d�Zn, �f�b�g1

�b t, �f , �d�h�l�h�j�u�_�� �g�Z�o�h�^�y�l�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �d�Z�q�_�k�l�\�Z�� �i�_�j�_�f�_�r�b�\�Z�g�b�y
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�d�h�f�i�h�g�_�g�l�h�\�� �k�� �a�Z�]�j�y�a�g�_�g�g�u�f�� �]�j�m�g�l�h�f 75��85 %, �q�l�h�� �y�\�e�y�_�l�k�y�� �]�Z�j�Z�g�l�b�_�c

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

2. �A�Z�\�b�k�b�f�h�k�l�v�� �\�e�b�y�g�b�y�� �h�[�h�j�h�l�h�\�� �r�g�_�d�Zn, �f�b�g1, �b�� �i�h�^�t�_�f�Z�� �\�b�g�l�h�\�h�c

�i�h�\�_�j�o�g�h�k�l�bh, �f , �g�Z���d�Z�q�_�k�l�\�h���i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b���O %, �i�h�d�Z�a�Z�g�Z���g�Z���J�b�k�m�g�d�_ 4.3.

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

�o�Z�j�Z�d�l�_�j�b�a�m�x�l���d�Z�q�_�k�l�\�h���k�f�_�r�b�\�Z�g�b�y���d�h�f�i�h�g�_�g�l�h�\ c �a�Z�]�j�y�a�g�_�g�g�u�f�� �]�j�m�g�l�h�f���O, %,

�i�j�b���j�Z�a�g�h�h�[�j�Z�a�g�u�o���k�h�q�_�l�Z�g�b�y�o���i�Z�j�Z�f�_�l�j�h�\n, �f�b�g1 �bh, �f .

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

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

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

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

75��85 %.

 35-40
 30-35
 25-30
 20-25
 15-20
 10-15

�J�b�k�m�g�h�d 4.3 – �<�e�b�y�g�b�_���i�Z�j�Z�f�_�l�j�h�\n���f�b�g-1���bh, �f���g�Z���d�Z�q�_�k�l�\�h���i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b���o

�>�Z�g�g�u�c�� �i�j�_�^�_�e�� �y�\�e�y�_�l�k�y�� �h�i�l�b�f�Z�e�v�g�u�f�� �b�� �g�_�h�[�o�h�^�b�f�u�f�� �m�k�e�h�\�b�_�f

�d�Z�q�_�k�l�\�_�g�g�h�c�� �h�q�b�k�l�d�b�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b. �K�e�_�^�h�\�Z�l�_�e�v�g�h,

�]�j�Z�g�b�p�u���^�Z�g�g�h�c���h�[�e�Z�k�l�b���y�\�e�y�x�l�k�y���]�j�Z�g�b�p�Z�f�b���j�Z�[�h�q�b�o���i�Z�j�Z�f�_�l�j�h�\���r�g�_�d�Zn���f�b�g1���b

h, �f , �d�h�l�h�j�u�_�� �g�Z�o�h�^�y�l�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �d�Z�q�_�k�l�\�Z�� �i�_�j�_�f�_�r�b�\�Z�g�b�y
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�d�h�f�i�h�g�_�g�l�h�\�� �k�� �a�Z�]�j�y�a�g�_�g�g�u�f�� �]�j�m�g�l�h�f 75 – 85%, �q�l�h�� �y�\�e�y�_�l�k�y�� �]�Z�j�Z�g�l�b�_�c�� �^�e�y

�d�Z�q�_�k�l�\�_�g�g�h�c���j�_�d�m�e�v�l�b�\�Z�p�b�b���a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z.

3. �A�Z�\�b�k�b�f�h�k�l�v�� �\�e�b�y�g�b�y, �r�Z�]�Z�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�bt, �f , �b�� �i�h�^�t�_�f�Z

�\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�bh, �f , �g�Z�� �d�Z�q�_�k�l�\�h�� �i�h�e�m�q�Z�_�f�h�c�� �k�f�_�k�b�� �O %, �i�h�d�Z�a�Z�g�Z�� �g�Z

�J�b�k�m�g�d�_ 4.4.

�I�h�k�l�j�h�_�g�g�Z�y�� �i�h�\�_�j�o�g�h�k�l�v�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �j�Z�a�e�b�q�g�u�f�b�� �p�\�_�l�Z�f�b, �d�h�l�h�j�u�_

�o�Z�j�Z�d�l�_�j�b�a�m�x�l�� �d�Z�q�_�k�l�\�h�� �k�f�_�r�b�\�Z�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\ c �a�Z�]�j�y�a�g�_�g�g�u�f�� �]�j�m�g�l�h�f�� �O %,

�i�j�b���j�Z�a�g�h�h�[�j�Z�a�g�u�o���k�h�q�_�l�Z�g�b�y�o���i�Z�j�Z�f�_�l�j�h�\ t, �f���bh, �f .

�:�g�Z�e�b�a�� �i�h�\�_�j�o�g�h�k�l�b�� �j�Z�a�g�h�]�h�� �h�l�d�e�b�d�Z�� �i�h�d�Z�a�u�\�Z�_�l, �q�l�h�� �g�Z�b�e�m�q�r�b�f�b

�i�Z�j�Z�f�_�l�j�Z�f�b�� �y�\�e�y�x�l�k�y�� �i�Z�j�Z�f�_�l�j�u, �g�Z�o�h�^�y�s�b�_�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �g�b�`�g�_�c�� �h�[�e�Z�k�l�b,

�i�j�_�^�k�l�Z�\�e�_�g�g�h�c�� �\�� �\�b�^�_�� �l�j�_�o�f�_�j�g�h�c�� �d�j�b�\�h�e�b�g�_�c�g�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �h�d�j�Z�r�_�g�g�h�c�� �\

�q�_�j�g�u�c�� �p�\�_�l, �d�h�l�h�j�Z�y�� �k�h�h�l�\�_�l�k�l�\�m�_�l  �h�i�l�b�f�Z�e�v�g�h�f�m�� �d�Z�q�_�k�l�\�m�� �i�_�j�_�f�_�r�b�\�Z�g�b�y

75��85 %.

�J�b�k�m�g�h�d 4.4 – �<�e�b�y�g�b�_���i�Z�j�Z�f�_�l�j�h�\t, �f���bh,���f, �g�Z���d�Z�q�_�k�l�\�h���i�h�e�m�q�Z�_�f�h�c���k�f�_�k�b���o

�>�Z�g�g�u�c�� �i�j�_�^�_�e�� �y�\�e�y�_�l�k�y�� �h�i�l�b�f�Z�e�v�g�u�f�� �b�� �g�_�h�[�o�h�^�b�f�u�f�� �m�k�e�h�\�b�_�f

�d�Z�q�_�k�l�\�_�g�g�h�c�� �h�q�b�k�l�d�b�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b. �K�e�_�^�h�\�Z�l�_�e�v�g�h,
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�]�j�Z�g�b�p�u���^�Z�g�g�h�c���h�[�e�Z�k�l�b���y�\�e�y�x�l�k�y���]�j�Z�g�b�p�Z�f�b���j�Z�[�h�q�b�o���i�Z�j�Z�f�_�l�j�h�\�� �r�g�_�d�Zt, �f� � �bh

�f�� �d�h�l�h�j�u�_�� �g�Z�o�h�^�y�l�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �d�Z�q�_�k�l�\�Z�� �i�_�j�_�f�_�r�b�\�Z�g�b�y

�d�h�f�i�h�g�_�g�l�h�\�� �k�� �a�Z�]�j�y�a�g�_�g�g�u�f�� �]�j�m�g�l�h�f 75��85 %, �q�l�h�� �y�\�e�y�_�l�k�y�� �]�Z�j�Z�g�l�b�_�c

�d�Z�q�_�k�l�\�_�g�g�h�c���j�_�d�m�e�v�l�b�\�Z�p�b�b���a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z.

�<�� �o�h�^�_�� �Z�g�Z�e�b�a�Z�� �[�u�e�h�� �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h�� �h�[�h�j�h�l�u�� �r�g�_�d�Z�� �g�_�h�[�o�h�^�b�f�h

�\�u�[�b�j�Z�l�v�� �\�� �i�j�_�^�_�e�Z�o�� �h�l 100��400 �f�b�g1, �l�Z�d�� �d�Z�d�� �i�j�b�� �h�[�h�j�h�l�Z�o 100 �f�b�g1

�i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v�� �r�g�_�d�Z�� �[�m�^�_�l�� �f�_�g�v�r�_�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b�� �[�m�e�v�^�h�a�_�j�Z, �q�l�h

�y�\�e�y�_�l�k�y���g�_�i�j�b�_�f�e�_�f�u�f. �:���m�\�_�e�b�q�_�g�b�_���h�[�h�j�h�l�h�\���r�g�_�d�Z���k�\�u�r�_ 400 �f�b�g1���i�j�b�\�_�^�_�l

�d���b�a�e�b�r�g�_�f�m���^�b�k�i�_�j�]�b�j�h�\�Z�g�b�x���]�j�m�g�l�Z, �q�l�h���l�Z�d�`�_���w�d�h�g�h�f�b�q�_�k�d�b���g�_�p�_�e�_�k�h�h�[�j�Z�a�g�h

�i�j�b���h�k�m�s�_�k�l�\�e�_�g�b�b���h�i�_�j�Z�p�b�b.

�=�j�Z�n�b�q�_�k�d�Z�y�� �b�g�l�_�j�i�j�_�l�Z�p�b�y�� �\�e�b�y�g�b�y�� �i�Z�j�Z�f�_�l�j�h�\�� �r�g�_�d�Z�� �g�Z�� �d�Z�q�_�k�l�\�h

�i�h�e�m�q�Z�_�f�h�c�� �k�f�_�k�b�� �O, �f�f  (�J�b�k�m�g�d�b 4.2, 4.3, 4.4) �i�h�a�\�h�e�b�e�Z�� �h�i�j�_�^�_�e�b�l�v

�h�i�l�b�f�Z�e�v�g�u�_���i�Z�j�Z�f�_�l�j�u���r�g�_�d�Z���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y.

�>�e�y�� �k�h�d�j�Z�s�_�g�b�y�� �i�_�j�b�h�^�Z�� �[�b�h�e�h�]�b�q�_�k�d�h�c�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �a�Z�]�j�y�a�g�_�g�g�u�o

�g�_�n�l�v�x�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b�� �]�j�m�g�l�h�\�� �i�j�b�g�y�l�h�� �h�i�l�b�f�Z�e�v�g�h�_�� �d�Z�q�_�k�l�\�h�� �i�h�e�m�q�Z�_�f�h�c

�k�f�_�k�b (�g�_�h�^�g�h�j�h�^�g�h�k�l�v 20-30%) �i�j�b�� �k�e�_�^�m�x�s�b�o�� �d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �b

�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�Z�o�� �j�Z�[�h�q�_�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y

���r�g�_�d�Z) �j�Z�\�g�u�f:

�x �Q�Z�k�l�h�l�Z���\�j�Z�s�_�g�b�y���r�g�_�d�Zn, �f�b�g1���\���i�j�_�^�_�e�Z�o 250-350 �f�b�g1;

�x �R�Z�]���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b���r�g�_�d�Z t, �f���\���i�j�_�^�_�e�Z�o 0,65-0,75 �f ;

�x �I�h�^�t�_�f���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b (�k�l�h�c�d�Z) h���f,  �\���i�j�_�^�_�e�Z�o 0,5-0,6 �f .

�H�i�l�b�f�b�a�Z�p�b�y�� �d�h�g�k�l�j�m�d�p�b�b�� �j�Z�[�h�q�_�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y

���J�b�k�m�g�h�d 4.5), �i�h���i�h�e�m�q�_�g�g�u�f���^�Z�g�g�u�f, �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���i�h�\�e�b�y�e�Z���g�Z���l�_�o�g�h�e�h�]�b�x

�i�j�h�\�_�^�_�g�b�y�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �m�q�Z�k�l�d�Z. �J�Z�\�g�h�f�_�j�g�h�k�l�v�� �j�Z�k�i�j�_�^�_�e�_�g�b�y

�d�h�f�i�h�g�_�g�l�h�\�� �\�� �a�Z�]�j�y�a�g�_�g�g�h�f�� �h�[�t�_�f�_�� �]�j�m�g�l�Z�� �k�g�b�a�b�e�Z�� �i�_�j�b�h�^�� �i�j�h�\�_�^�_�g�b�y

�j�_�d�m�e�v�l�b�\�Z�p�b�b�� �a�Z�� �k�q�_�l�� �Z�d�l�b�\�g�h�^�_�c�k�l�\�m�x�s�b�o�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\�� �\�h�� �\�k�_�f�� �h�[�t�_�f�_, �Z

�g�_���\���k�e�m�q�Z�c�g�h�f���i�h�j�y�^�d�_.



88

�J�b�k�m�g�h�d 4.5 – �H�[�s�b�c���\�b�^���[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y

�>�\�b�`�_�g�b�_���d�h�f�i�h�g�_�g�l�h�\ (�q�Z�k�l�b�p) �i�h���\�b�g�l�h�\�h�c���i�h�\�_�j�o�g�h�k�l�b���r�g�_�d�Z���a�Z�g�b�f�Z�_�l

�h�i�j�_�^�_�e�_�g�g�u�c�� �i�j�h�f�_�`�m�l�h�d�� �\�j�_�f�_�g�b, �b�� �q�_�f�� �^�h�e�v�r�_�� �q�Z�k�l�b�p�Z�� �g�Z�o�h�^�b�l�k�y�� �\�� �h�[�t�_�f�_,

�i�_�j�_�f�_�r�b�\�Z�_�f�h�f���r�g�_�d�h�f, �l�_�f���d�Z�q�_�k�l�\�_�g�g�_�_�� �i�h�e�m�q�Z�_�l�k�y���k�f�_�k�v, �l�j�Z�g�k�i�h�j�l�b�j�m�_�f�Z�y

�\�� �l�j�Z�g�r�_�x. �<�� �j�_�a�m�e�v�l�Z�l�_�� �i�j�h�\�_�^�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �[�u�e�Z�� �i�h�^�l�\�_�j�`�^�_�g�Z

�l�_�h�j�_�l�b�q�_�k�d�Z�y�� �]�b�i�h�l�_�a�Z�� �\�j�_�f�_�g�b�� �i�j�h�o�h�`�^�_�g�b�y�� �q�Z�k�l�b�p�u���i�h�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b

�r�g�_�d�Z (�J�b�k�m�g�h�d 4.6).

�J�b�k�m�g�h�d 4.6 – �A�Z�\�b�k�b�f�h�k�l�v���\�j�_�f�_�g�b���^�\�b�`�_�g�b�y���q�Z�k�l�b�p�u���h�l���q�Z�k�l�h�l�u

�\�j�Z�s�_�g�b�y���r�g�_�d�Z:
____________ - �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y; ----------  - �l�_�h�j�_�l�b�q�_�k�d�Z�y
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�I�j�b���Z�g�Z�e�b�a�_���j�b�k�m�g�d�Z 4.6 �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h���b�a�f�_�g�_�g�b�_���d�Z�q�_�k�l�\�Z���i�h�e�m�q�Z�_�f�h�c

�k�f�_�k�b, �d�h�l�h�j�h�_�� �h�i�j�_�^�_�e�y�e�h�k�v�� �i�h�d�Z�a�Z�l�_�e�_�f�� �g�_�h�^�g�h�j�h�^�g�h�k�l�b�� �k�f�_�k�b Vc, �b�f�_�_�l

�d�j�b�\�h�e�b�g�_�c�g�u�c�� �o�Z�j�Z�d�l�_�j�� �k�� �y�j�d�h�� �\�u�j�Z�`�_�g�g�h�c�� �d�j�b�\�b�a�g�h�c�� �^�h 2,0 �k�_�d�m�g�^

�i�_�j�_�^�\�b�`�_�g�b�y���b���i�_�j�_�f�_�r�b�\�Z�g�b�y���a�Z�]�j�y�a�g�_�g�g�h�]�h���g�_�n�l�v�x���b���g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b���]�j�m�g�l�Z

�k���d�h�f�i�h�g�_�g�l�Z�f�b���^�e�y���[�b�h�e�h�]�b�q�_�k�d�h�c���j�_�d�m�e�v�l�b�\�Z�p�b�b. �M�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�_���d�Z�q�_�k�l�\�h

�k�f�_�k�b (85 % �h�^�g�h�j�h�^�g�h�k�l�v) �g�Z�k�l�m�i�Z�_�l�� �m�`�_�� �i�h�k�e�_ 1,2 �k�_�d�m�g�^�u�� �i�_�j�_�f�_�r�b�\�Z�g�b�y�� �k

�h�^�g�h�\�j�_�f�_�g�g�u�f�� �i�_�j�_�f�_�s�_�g�b�_�f�� �k�f�_�k�b. �N�Z�d�l�b�q�_�k�d�b�� �w�l�h�� �\�j�_�f�y�� �h�i�j�_�^�_�e�y�_�l

�j�Z�k�k�l�h�y�g�b�_���g�Z�q�Z�e�Z���h�l�\�Z�e�Z���]�j�m�g�l�Z���h�l���l�j�Z�g�r�_�b, �\���d�h�l�h�j�m�x���h�g���m�d�e�Z�^�u�\�Z�_�l�k�y.

4.2 �<�e�b�y�g�b�_���l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���j�_�`�b�f�h�\���b���d�h�g�k�l�j�m�d�l�b�\�g�u�o���i�Z�j�Z�f�_�l�j�h�\���g�Z

�w�g�_�j�]�h�_�f�d�h�k�l�v���i�j�h�p�_�k�k�Z���i�_�j�_�f�_�r�b�\�Z�g�b�y

�M�k�l�Z�g�h�\�d�Z�� �g�Z�� �[�m�e�v�^�h�a�_�j�g�u�c�� �h�l�\�Z�e�� �r�g�_�d�h�\�u�c�� �j�Z�[�h�q�b�c�� �h�j�]�Z�g, �i�j�b�\�h�^�b�l�� �g�_

�l�h�e�v�d�h�� �d�� �m�e�m�q�r�_�g�b�x�� �d�Z�q�_�k�l�\�Z�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �\�� �h�[�t�_�f�_

�a�Z�]�j�y�a�g�_�g�g�h�]�h�� �]�j�m�g�l�Z, �g�h�� �b�� �d�� �b�a�f�_�g�_�g�b�x�� �w�g�_�j�]�h�_�f�d�h�k�l�b�� �j�Z�[�h�q�_�]�h�� �i�j�h�p�_�k�k�Z

�[�m�e�v�^�h�a�_�j�Z.

�<���j�_�a�m�e�v�l�Z�l�_���b�k�k�e�_�^�h�\�Z�g�b�c���m�k�l�Z�g�h�\�e�_�g�h, �q�l�h���i�j�b���g�b�a�d�h�c���q�Z�k�l�h�l�_���\�j�Z�s�_�g�b�y

�r�g�_�d�Z, �b�g�l�_�g�k�b�\�g�h�k�l�v�� �^�\�b�`�_�g�b�y�� �q�Z�k�l�b�p�� �\�� �f�Z�k�k�_�� �]�j�m�g�l�Z�� �g�_�a�g�Z�q�b�l�_�e�v�g�Z, �q�l�h

�k�g�b�`�Z�_�l�� �d�Z�q�_�k�l�\�h�� �k�f�_�k�b. �D�j�h�f�_�� �w�l�h�]�h�� �k�g�b�`�_�g�b�_�� �q�Z�k�l�h�l�u�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�Z�� �g�b�`�_

100 �f�b�g-1�� �i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y.

�M�\�_�e�b�q�_�g�b�_�� �q�Z�k�l�h�l�u�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�Z�� �i�j�b�\�h�^�b�l�� �d�� �m�e�m�q�r�_�g�b�x�� �d�Z�q�_�k�l�\�Z

�i�_�j�_�f�_�r�b�\�Z�g�b�y�� �b�� �d�Z�d�� �k�e�_�^�k�l�\�b�_�� �d�� �m�\�_�e�b�q�_�g�b�x�� �w�g�_�j�]�h�_�f�d�h�k�l�b�� �i�j�h�p�_�k�k�Z (�J�b�k�m�g�h�d

4.7)

�:�g�Z�e�b�a�� �i�h�d�Z�a�u�\�Z�_�l, �q�l�h�� �m�\�_�e�b�q�_�g�b�_�� �q�Z�k�l�h�l�u�� �\�j�Z�s�_�g�b�y�� �r�g�_�d�Z�� �\�u�r�_

300 �f�b�g-1 , �i�j�b�\�h�^�b�l�� �d�� �j�h�k�l�m�� �w�g�_�j�]�h�_�f�d�h�k�l�b�� �j�Z�[�h�q�_�]�h�� �i�j�h�p�_�k�k�Z�� �[�m�e�v�^�h�a�_�j�Z

�k�f�_�k�b�l�_�e�y���^�h 25%. �K�e�_�^�h�\�Z�l�_�e�v�g�h, �\�u�[�j�Z�g�g�Z�y���q�Z�k�l�h�l�Z���\�j�Z�s�_�g�b�y���\���b�g�l�_�j�\�Z�e�_ 250-

350 �f�b�g-1�� �y�\�e�y�_�l�k�y�� �[�h�e�_�_�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�h�c�� �d�Z�d�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �d�Z�q�_�k�l�\�Z

�i�_�j�_�f�_�r�b�\�Z�g�b�y, �l�Z�d���b���w�g�_�j�]�h�_�f�d�h�k�l�b���i�j�h�p�_�k�k�Z.
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�J�b�k�m�g�h�d 4.7 – �A�Z�\�b�k�b�f�h�k�l�v���d�h�w�n�n�b�p�b�_�g�l�Z���g�_�h�^�g�h�j�h�^�g�h�k�l�b

�k�f�_�k�b���h�l���q�Z�k�l�h�l�u���\�j�Z�s�_�g�b�y���r�g�_�d�Z

�B�a�f�_�g�_�g�b�_�� �d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �r�g�_�d�Z�� �l�Z�d�� �`�_�� �\�e�b�y�_�l�� �g�Z�� �d�Z�q�_�k�l�\�h

�i�_�j�_�f�_�r�b�\�Z�g�b�y�� �b�� �w�g�_�j�]�h�_�f�d�h�k�l�v�� �j�Z�[�h�q�_�]�h�� �i�j�h�p�_�k�k�Z. �M�k�l�Z�g�h�\�e�_�g�h, �q�l�h�� �i�j�b

�m�f�_�g�v�r�_�g�b�b�� �r�Z�]�Z�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �r�g�_�d�Z�� �i�j�h�b�k�o�h�^�b�l�� �m�\�_�e�b�q�_�g�b�_�� �d�Z�q�_�k�l�\�Z

�i�_�j�_�f�_�r�b�\�Z�g�b�y�� �a�Z�� �k�q�_�l�� �Z�d�l�b�\�g�h�]�h�� �^�b�k�i�_�j�]�b�j�h�\�Z�g�b�y�� �^�\�b�`�m�s�_�c�k�y�� �f�Z�k�k�u, �b

�m�\�_�e�b�q�_�g�b�_���w�g�_�j�]�h�_�f�d�h�k�l�b���i�j�h�p�_�k�k�Z (�J�b�k�m�g�h�d 4.8).

�J�b�k�m�g�h�d – 4.8 �A�Z�\�b�k�b�f�h�k�l�v���d�h�w�n�n�b�p�b�_�g�l�Z���g�_�h�^�g�h�j�h�^�g�h�k�l�b

�k�f�_�k�b���h�l���r�Z�]�Z���r�g�_�d�Z
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�:�g�Z�e�b�a�� �a�Z�\�b�k�b�f�h�k�l�b�� �i�h�d�Z�a�Z�e, �q�l�h�� �g�Z�b�[�h�e�_�_�� �w�n�n�_�d�l�b�\�g�u�f�� �y�\�e�y�_�l�k�y�� �r�Z�]

�\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �j�Z�\�g�u�c�� �h�l 0,65 �^�h 0,75 �f�� �i�j�b�� �d�h�l�h�j�h�f�� �w�g�_�j�]�h�_�f�d�h�k�l�v

�i�j�h�p�_�k�k�Z���k�h�k�l�Z�\�b�e�Z 8-13 %. �M�\�_�e�b�q�_�g�b�_���r�Z�]�Z���g�_�p�_�e�_�k�h�h�[�j�Z�a�g�h���l�Z�d���d�Z�d���i�j�b�\�h�^�b�l���d

�k�g�b�`�_�g�b�x���d�Z�q�_�k�l�\�Z���i�_�j�_�f�_�r�b�\�Z�g�b�y.

�I�h�^�t�_�f�� �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �r�g�_�d�Z, �d�Z�d�� �b�� �r�Z�]�� �r�g�_�d�Z�� �h�d�Z�a�u�\�Z�x�l

�a�g�Z�q�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �d�Z�q�_�k�l�\�h�� �i�_�j�_�f�_�r�b�\�Z�g�b�y�� �b�� �w�g�_�j�]�h�_�f�d�h�k�l�v�� �i�j�h�p�_�k�k�Z

���J�b�k�m�g�h�d 4.9).

�M�\�_�e�b�q�_�g�b�_�� �\�u�k�h�l�u�� �i�h�^�t�_�f�Z (�k�l�h�c�d�b) �\�b�g�l�h�\�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �i�j�b�\�h�^�b�l�� �d

�i�h�\�u�r�_�g�b�x�� �^�b�k�i�_�j�]�b�j�h�\�Z�g�b�y�� �^�\�b�`�m�s�_�c�k�y�� �f�Z�k�k�u, �l�_�f�� �k�Z�f�u�f�� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z

�d�Z�q�_�k�l�\�_���b���w�g�_�j�]�h�_�f�d�h�k�l�b���i�_�j�_�f�_�r�b�\�Z�g�b�y (�J�b�k�m�g�h�d 4.8).

�J�b�k�m�g�h�d – 4.9 �A�Z�\�b�k�b�f�h�k�l�v���d�h�w�n�n�b�p�b�_�g�l�Z���g�_�h�^�g�h�j�h�^�g�h�k�l�b

�k�f�_�k�b���h�l���\�u�k�h�l�u���i�h�^�t�_�f�Z���\�b�g�l�h�\�h�c���e�b�g�b�b.

�:�g�Z�e�b�a�� �i�h�d�Z�a�Z�e, �q�l�h�� �\�u�[�h�j�� �\�u�k�h�l�u�� �k�l�h�c�d�b�� �\�� �i�j�_�^�_�e�Z�o�� �h�l 0,45-0,65 �f

�y�\�e�y�_�l�k�y���h�i�l�b�f�Z�e�v�g�u�f���^�e�y�� �d�Z�q�_�k�l�\�_�g�g�h�]�h���i�_�j�_�f�_�r�b�\�Z�g�b�y���a�Z�]�j�y�a�g�_�g�g�h�]�h���]�j�m�g�l�Z�� �k

�d�h�f�i�h�g�_�g�l�Z�f�b.

�:�g�Z�e�b�a�� �i�h�e�m�q�_�g�g�u�o�� �a�Z�\�b�k�b�f�h�k�l�_�c�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �l�h�f, �q�l�h�� �\�u�[�j�Z�g�g�u�_

�l�_�o�g�h�e�h�]�b�q�_�k�d�b�_�� �j�_�`�b�f�u�� �b�� �d�h�g�k�l�j�m�d�l�b�\�g�u�_�� �i�Z�j�Z�f�_�l�j�u�� �[�m�e�v�^�h�a�_�j�Z���k�f�_�k�b�l�_�e�y

�g�Z�o�h�^�y�l�k�y���\���i�j�_�^�_�e�Z�o���i�_�j�_�k�_�q�_�g�b�c���d�j�b�\�h�c���g�_�h�^�g�h�j�h�^�g�h�k�l�b���k�f�_�k�b���b���w�g�_�j�]�h�_�f�d�h�k�l�b
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�i�j�h�p�_�k�k�Z���i�_�j�_�f�_�r�b�\�Z�g�b�y. �Q�l�h���i�h�^�l�\�_�j�`�^�Z�_�l���i�j�Z�\�b�e�v�g�h�k�l�v���g�Z�a�g�Z�q�_�g�b�y���j�_�`�b�f�h�\�� �b

�d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �r�g�_�d�Z�� �k�� �i�h�a�b�p�b�b�� �w�g�_�j�]�h�_�f�d�h�k�l�b�� �i�j�h�p�_�k�k�Z

�i�_�j�_�f�_�r�b�\�Z�g�b�y���b���d�Z�q�_�k�l�\�Z���k�f�_�k�_�h�[�j�Z�a�h�\�Z�g�b�y.

4.3 �B�k�k�e�_�^�h�\�Z�g�b�y���^�b�g�Z�f�b�d�b���\�h�k�k�l�Z�g�h�\�e�_�g�b�y

�g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�h�c���i�h�q�\�u

�D�h�g�p�_�g�l�j�Z�p�b�y�� �g�_�n�l�b�� �\�� �]�j�m�g�l�_�� �k�l�j�_�f�b�l�_�e�v�g�h�� �g�Z 40��50 % �k�g�b�`�Z�_�l�k�y�� �\

�i�_�j�\�u�c�� �i�_�j�b�h�^�� �i�h�k�e�_�� �a�Z�]�j�y�a�g�_�g�b�y, �d�h�]�^�Z�� �i�j�h�l�_�d�Z�x�l�� �Z�[�b�h�l�b�q�_�k�d�b�_�� �i�j�h�p�_�k�k�u

�b�a�f�_�g�_�g�b�y�� �g�_�n�l�b���\���i�h�q�\�_, �\���j�_�a�m�e�v�l�Z�l�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y���a�Z�]�j�y�a�g�_�g�b�y���i�h���i�e�h�s�Z�^�b

�b�� �q�Z�k�l�b�q�g�h�]�h�� �b�k�i�Z�j�_�g�b�y�� �e�_�]�d�b�o�� �n�j�Z�d�p�b�c. �<�� �i�h�k�e�_�^�m�x�s�b�_�� �i�_�j�b�h�^�u�� �k�g�b�`�_�g�b�_

�d�h�g�p�_�g�l�j�Z�p�b�b���g�_�n�l�b���\���i�h�q�\�_���i�j�h�b�k�o�h�^�b�l���f�_�^�e�_�g�g�_�_.

4.3.1 �I�e�h�l�g�h�k�l�v���i�h�q�\�u, �a�Z�]�j�y�a�g�_�g�g�h�c���g�_�n�l�v�x

�I�e�h�l�g�h�k�l�v�� �i�h�q�\�u�� �\�e�b�y�_�l�� �g�Z�� �\�k�o�h�`�_�k�l�v, �^�Z�e�v�g�_�c�r�b�c�� �j�h�k�l�� �b�� �j�Z�a�\�b�l�b�_

�j�Z�k�l�_�g�b�c�� �b�� �\�� �d�h�g�_�q�g�h�f�� �k�q�_�l�_�� �h�i�j�_�^�_�e�y�_�l�� �m�j�h�`�Z�c�g�h�k�l�v�� �b�� �d�Z�q�_�k�l�\�h

�k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�c�� �i�j�h�^�m�d�p�b�b. �I�j�b�� �a�Z�]�j�y�a�g�_�g�b�b�� �g�_�n�l�v�x�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b

�i�e�h�l�g�h�k�l�v�� �i�h�q�\�u�� �i�h�\�u�r�Z�_�l�k�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �k�l�_�i�_�g�b�� �a�Z�]�j�y�a�g�_�g�b�y, �i�j�b�q�b�g�h�c

�l�h�f�m���y�\�e�y�x�l�k�y���k�\�h�c�k�l�\�Z���g�_�n�l�b (�p�_�f�_�g�l�Z�p�b�y, �]�m�^�j�h�g�b�a�Z�p�b�y���b���l. � .̂).

�A�Z���i�_�j�b�h�^���b�k�k�e�_�^�h�\�Z�g�b�c (�k�j�_�^�g�_�_���a�g�Z�q�_�g�b�_���i�h���]�h�^�Z�f) �g�Z���h�i�u�l�g�h�f���m�q�Z�k�l�d�_���k

�a�Z�]�j�y�a�g�_�g�b�_�f���i�h�q�\�u���g�_�n�l�v�x 120 �]���d�]���i�e�h�l�g�h�k�l�v���i�h�q�\�u���b�a�f�_�g�y�e�Z�k�v���^�h���]�e�m�[�b�g�u 0,3

�f�� �b�� �j�Z�a�e�b�q�b�y�� �i�e�h�l�g�h�k�l�b�� �f�_�`�^�m�� �k�e�h�y�f�b�� �a�Z�]�j�y�a�g�_�g�g�h�]�h�� �b�� �n�h�g�h�\�h�]�h�� �m�q�Z�k�l�d�Z

�k�h�k�l�Z�\�b�e�b 28; 24; 14 % (�I�j�b�e�h�`�_�g�b�_���;).

�<���j�_�a�m�e�v�l�Z�l�_���i�j�h�\�_�^�_�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c���m�k�l�Z�g�h�\�e�_�g�h, �q�l�h���a�Z���l�j�b���]�h�^�Z�� �i�j�b

�j�_�d�m�e�v�l�b�\�Z�p�b�b���i�h���i�j�_�^�e�Z�]�Z�_�f�h�c���l�_�o�g�h�e�h�]�b�b���i�e�h�l�g�h�k�l�v���i�h�q�\�u���j�_�d�m�e�v�l�b�\�b�j�m�_�f�h�]�h

�m�q�Z�k�l�d�Z�� �g�Z�� �]�e�m�[�b�g�_ 0��10 �k�f�� �k�g�b�`�Z�_�l�k�y (1,13�� �]���k�f3), �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �a�Z�]�j�y�a�g�_�g�g�u�f

�m�q�Z�k�l�d�h�f�� �b�� �i�j�b�[�e�b�`�Z�_�l�k�y�� �d�� �a�g�Z�q�_�g�b�y�f�� �i�e�h�l�g�h�k�l�b�� �n�h�g�Z (1,09 �]���k�f3), �w�l�h

�h�[�m�k�e�h�\�e�_�g�h�� �\�u�k�h�d�h�c�� �k�l�_�i�_�g�v�x�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �\�� �a�Z�]�j�y�a�g�_�g�g�h�f

�]�j�m�g�l�_���b���d�Z�d���k�e�_�^�k�l�\�b�_���[�h�e�_�_���Z�d�l�b�\�g�h�c���j�Z�[�h�l�u���f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\.
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f�� �j�Z�a�g�b�p�Z�� �k�j�_�^�g�b�o�� �a�g�Z�q�_�g�b�c�� �i�h�� �]�h�^�Z�f�� �n�h�g�h�\�h�]�h�� �b

�j�_�d�m�e�v�l�b�\�b�j�m�_�f�h�]�h���m�q�Z�k�l�d�Z���i�h���k�e�h�y�f���k�h�k�l�Z�\�b�e�b 2, 11, 7 % (�L�Z�[�e�b�p�Z 4.4).

�L�Z�[�e�b�p�Z 4.4 – �A�g�Z�q�_�g�b�_���i�e�h�l�g�h�k�l�b���g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�h�c���i�h�q�\�u, �]���k�f3

�<�Z�j�b�Z�g�l�u �=�h�^
�K�e�h�b���i�h�q�\�u, �k�f

0-10 10-20 20-30
�G�_���a�Z�]�j�y�a�g�_�g�g�u�c
�m�q�Z�k�l�h�d (�n�h�g)

2011 0,99 1,05 1,08

2012 1,14 1,06 1,12

2013 1,15 1,04 1,10

�K�j�_�^�g�_�_���a�g�Z�q�_�g�b�_���a�Z���l�j�b���]�h�^�Z1,09 1.05 1.10

�J�_�d�m�e�v�l�b�\�b�j�m�_�f�u�c
�m�q�Z�k�l�h�d���i�h���i�j�_�^�e�Z�]�Z�_�f�h�c
�l�_�o�g�h�e�h�]�b�b

2011 1,12 1,15 1,17

2012 1,15 1,17 1,19

2013 1,14 1,16 1,15

�K�j�_�^�g�_�_���a�g�Z�q�_�g�b�_���a�Z���l�j�b���]�h�^�Z1.13 1,16 1,17

�<�� �[�h�e�v�r�b�g�k�l�\�_�� �l�_�o�g�h�e�h�]�b�c�� �[�b�h�e�h�]�b�q�_�k�d�h�c�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �i�j�_�^�m�k�f�h�l�j�_�g�h

�g�_�h�^�g�h�d�j�Z�l�g�h�_���j�u�o�e�_�g�b�_���a�Z�]�j�y�a�g�_�g�g�h�]�h���m�q�Z�k�l�d�Z���\���i�_�j�b�h�^���j�_�d�m�e�v�l�b�\�Z�p�b�b, �k���p�_�e�v�x

�i�h�\�u�r�_�g�b�y�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b�� �f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\�� �a�Z�� �k�q�_�l�� �g�h�j�f�Z�e�b�a�Z�p�b�b�� �\�h�^�g�h-

�\�h�a�^�m�r�g�h�]�h�� �[�Z�e�Z�g�k�Z�� �i�h�q�\�u�� �b�� �i�j�_�^�h�l�\�j�Z�s�_�g�b�y�� �p�_�f�_�g�l�Z�p�b�b. �D�Z�d�� �b�a�\�_�k�l�g�h, �i�j�b

�g�_�n�l�y�g�h�f�� �a�Z�]�j�y�a�g�_�g�b�b�� �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �^�b�k�i�_�j�k�g�h�k�l�v�� �i�h�q�\�u�� �b�� �m�f�_�g�v�r�Z�_�l�k�y

�k�l�j�m�d�l�m�j�g�h�k�l�v�� �b�� �k�l�_�i�_�g�v�� �Z�]�j�_�]�Z�l�g�h�k�l�b, �q�l�h�� �a�g�Z�q�b�l�_�e�v�g�h�� �k�g�b�`�Z�_�l�� �d�h�w�n�n�b�p�b�_�g�l

�n�b�e�v�l�j�Z�p�b�b���\�h�^�u [7].

�<���i�j�_�^�e�Z�]�Z�_�f�h�c�� �l�_�o�g�h�e�h�]�b�b�� �j�_�d�m�e�v�l�b�\�Z�p�b�b�� �g�_�n�l�_�a�Z�]�j�y�a�g�_�g�g�u�o�� �a�_�f�_�e�v�� �w�l�Z

�i�j�h�[�e�_�f�Z�� �j�_�r�Z�_�l�k�y�� �a�Z�� �k�q�_�l�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �]�e�Z�m�d�h�g�b�l�Z�� �b�� �d�Z�q�_�k�l�\�_�g�g�h�]�h

�i�_�j�_�f�_�r�b�\�Z�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �k�� �a�Z�]�j�y�a�g�_�g�g�u�f�� �]�j�m�g�l�h�f. �G�Z�k�u�s�_�g�g�h�k�l�v�� �b

�j�Z�\�g�h�f�_�j�g�h�k�l�v�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �]�e�Z�m�d�h�g�b�l�Z�� �b�� �h�j�]�Z�g�b�q�_�k�d�b�o�� �m�^�h�[�j�_�g�b�c�� �k�g�b�`�Z�x�l

�k�\�y�a�u�\�Z�x�s�b�_���k�\�h�c�k�l�\�Z���g�_�n�l�b���b���l�_�f���k�Z�f�u�f���k�h�a�^�Z�x�l���h�i�l�b�f�Z�e�v�g�m�x���k�j�_�^�m���h�[�b�l�Z�g�b�y

�b���w�n�n�_�d�l�b�\�g�h�c���j�Z�[�h�l�u���f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\.
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4.3.2 �:�]�j�h�o�b�f�b�q�_�k�d�b�_���k�\�h�c�k�l�\�Z���i�h�q�\�u

�G�_�n�l�v, �i�h�i�Z�^�Z�y�� �\�� �i�h�q�\�m, �h�d�Z�a�u�\�Z�_�l�� �g�_�]�Z�l�b�\�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �f�b�d�j�h�n�e�h�j�m

�i�e�h�^�h�j�h�^�g�h�]�h�� �k�e�h�y. �I�_�j�\�u�c�� �m�^�Z�j�� �i�j�b�� �j�Z�a�e�b�\�_�� �g�_�n�l�b�� �b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �g�Z�� �k�_�[�y

�i�j�b�g�b�f�Z�_�l�� �]�m�f�m�k�h�\�u�c�� �]�h�j�b�a�h�g�l. �=�m�f�m�k�� �k�q�b�l�Z�_�l�k�y�� �]�e�Z�\�g�u�f�� �i�h�d�Z�a�Z�l�_�e�_�f

�i�e�h�^�h�j�h�^�b�y�� �i�h�q�\�u, �\�� �g�_�f�� �g�Z�d�Z�i�e�b�\�Z�x�l�k�y�� �\�k�_�� �i�b�l�Z�l�_�e�v�g�u�_�� �w�e�_�f�_�g�l�u�� �^�e�y�� �j�h�k�l�Z�� �b

�j�Z�a�\�b�l�b�y�� �j�Z�k�l�_�g�b�c (�n�h�k�n�h�j, �d�Z�e�b�c�� �b�� �^�j.) �I�j�b�� �i�h�i�Z�^�Z�g�b�b�� �g�_�n�l�b�� �\�� �]�m�f�m�k�h�\�u�c

�]�h�j�b�a�h�g�l�� �j�_�a�d�h�� �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �k�h�^�_�j�`�Z�g�b�_�� �m�]�e�_�j�h�^�Z, �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �m�o�m�^�r�_�g�b�x

�i�b�l�Z�l�_�e�v�g�u�o�� �k�\�h�c�k�l�\�� �i�h�q�\�u, �l�_�f�� �k�Z�f�u�f�� �g�Z�j�m�r�Z�_�l�k�y�� �\�h�^�g�h���\�h�a�^�m�r�g�u�c�� �[�Z�e�Z�g�k.

�M�\�_�e�b�q�_�g�b�_�� �h�[�s�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �h�j�]�Z�g�b�q�_�k�d�h�]�h�� �m�]�e�_�j�h�^�Z�� �i�j�b�\�h�^�b�l�� �d�� �b�a�f�_�g�_�g�b�x

�d�Z�q�_�k�l�\�_�g�g�h�]�h�� �k�h�k�l�Z�\�Z�� �]�m�f�m�k�Z, �Z�� �b�f�_�g�g�h�� �m�f�_�g�v�r�Z�_�l�k�y�� �h�l�g�h�k�b�l�_�e�v�g�h�_�� �k�h�^�_�j�`�Z�g�b�_

�]�m�f�b�g�h�\�u�o���b���n�m�e�v�\�h�d�b�k�e�h�l, �m�\�_�e�b�q�b�\�Z�_�l�k�y���k�h�^�_�j�`�Z�g�b�_���g�_�]�b�^�j�h�e�b�a�m�_�f�h�]�h���h�k�l�Z�l�d�Z

[45, 47].

�K�� �m�\�_�e�b�q�_�g�b�_�f�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �\�� �i�h�q�\�_�� �i�h�d�Z�a�Z�l�_�e�v�� �]�m�f�m�k�Z

�j�_�a�d�h���m�o�m�^�r�Z�_�l�k�y (�L�Z�[�e�b�p�Z 4.5).

  �L�Z�[�e�b�p�Z 4.5 – �<�e�b�y�g�b�_���g�_�n�l�b���b���g�_�n�l�_�i�j�h�^�m�d�l�h�\���g�Z���k�h�^�_�j�`�Z�g�b�_���]�m�f�m�k�Z���\���i�h�q�\�_

�<�Z�j�b�Z�g�l�u �i�_�j�b�h�^�� �j�G
�K�h�^�_�j�`�Z�g�b�_

�]�m�f�m�k�Z,%

�K�h�^�_�j�`�Z�g�b�_���i�b�l�Z�l�_�e�v�g�u�o
�\�_�s�_�k�l�\, �f�] /100 �]���i�h�q�\�u

�=�b�^�j�h -
�e�b�a�m�_�f�u�c

�Z�a�h�l
P2O5 K2O

�G�_���a�Z�]�j�y�a�g�_�g�g�u�c
�m�q�Z�k�l�h�d (�n�h�g)

2011 7,5 4,53 3,83 6,95 31,33

2012 7,55 4,52 3,79 6,93 30,9
2013 7,6 4,53 3,82 6,87 31,32

�K�j�_�^�g�_�_���a�g�Z�q�_�g�b�_ 7,55 4,53 3,81 6,92 31,18
�J�_�d�m�e�v�l�b�\�b�j�m�_�f�u�c
�m�q�Z�k�l�h�d

2011
2012 6,8 4,50 4,65 7,92 46,9
2013 7,1 4,50 4,90 7,87 47,8

�K�j�_�^�g�_�_���a�g�Z�q�_�g�b�_ 6,6 4,51 4,77 7,89 47,3

�B�k�k�e�_�^�h�\�Z�g�b�y���a�Z�]�j�y�a�g�_�g�g�h�]�h�� �m�q�Z�k�l�d�Z���i�h�d�Z�a�Z�e�b, �q�l�h���g�_�n�l�v�� �\���i�h�q�\�_���k�g�b�`�Z�_�l

�i�j�h�p�_�g�l�g�h�_�� �k�h�^�_�j�`�Z�g�b�_�� �]�m�f�m�k�Z, �w�l�h�� �i�j�b�\�h�^�b�l�� �d�� �g�Z�j�m�r�_�g�b�x�� �[�Z�e�Z�g�k�Z�� �m�]�e�_�j�h�^�Z�� �b

�Z�a�h�l�Z�� �\�� �i�h�q�\�_. �K�g�b�`�_�g�b�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �i�h�^�\�b�`�g�h�]�h�� �n�h�k�n�h�j�Z�� �i�h�^�� �\�h�a�^�_�c�k�l�\�b�_�f

�g�_�n�l�y�g�h�]�h�� �a�Z�]�j�y�a�g�_�g�b�y�� �i�j�h�b�k�o�h�^�b�l�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �\�u�k�h�d�h�]�h�� �k�h�h�l�g�h�r�_�g�b�y�� �m�]�e�_�j�h�^�Z

�b�� �Z�a�h�l�Z, �l�Z�d�� �d�Z�d�� �h�j�]�Z�g�b�a�f�u, �Z�l�Z�d�m�x�s�b�_�� �m�]�e�_�\�h�^�h�j�h�^, �[�m�^�m�l�� �b�f�f�h�[�b�e�b�a�h�\�u�\�Z�l�v


