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

  

�:�Q�O  �:�f�i�e�b�l�m�^�g�h-�q�Z�k�l�h�l�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

�N�Q�O  �N�Z�a�h-�q�Z�k�l�h�l�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

�=�<�A  �=�j�m�i�i�h�\�h�_���\�j�_�f�y���a�Z�i�Z�a�^�u�\�Z�g�b�y 

S11  �D�h�w�n�n�b�p�b�_�g�l���h�l�j�Z�`�_�g�b�y�����h�[�j�Z�l�g�u�_���i�h�l�_�j�b�� 

S21  �D�h�w�n�n�b�p�b�_�g�l���i�j�h�i�m�k�d�Z�g�b�y�����i�j�y�f�u�_���i�h�l�_�j�b�� 

�I�H  �I�j�h�]�j�Z�f�f�g�h�_���h�[�_�k�i�_�q�_�g�b�_ 

�=�K�I�<�� �=�_�g�_�j�Z�l�h�j���k�b�]�g�Z�e�h�\���i�j�h�b�a�\�h�e�v�g�h�c���n�h�j�f�u 

�E�A  �E�b�g�b�y���a�Z�^�_�j�`�d�b 

�K�M�� �K�h�]�e�Z�k�m�x�s�_�_���m�k�l�j�h�c�k�l�\�h 

�:�F��  �:�f�i�e�b�l�m�^�g�h-�f�h�^�m�e�b�j�h�\�Z�g�g�u�c���k�b�]�g�Z�e 

�D�K�<�� �D�h�w�n�n�b�p�b�_�g�l���k�l�h�y�q�_�c���\�h�e�g�u 

�Q�F�� �Q�Z�k�l�h�l�g�h-�f�h�^�m�e�b�j�h�\�Z�g�g�u�c���k�b�]�g�Z�e 

�<�Q�� �<�u�k�h�d�h�q�Z�k�l�h�l�g�u�c���k�b�]�g�Z�e 

�I�Q��  �K�b�]�g�Z�e���i�j�h�f�_�`�m�l�h�q�g�h�c���q�Z�k�l�h�l�u 

�K�<�Q�� �K�\�_�j�o�\�u�k�h�d�h�q�Z�k�l�h�l�g�u�c���k�b�]�g�Z�e 

�G�Q�� �G�b�a�d�h�q�Z�k�l�h�l�g�u�c���k�b�]�g�Z�e 

�M�<�Q  �M�k�b�e�b�l�_�e�v �\�u�k�h�d�h�c���q�Z�k�l�h�l�u 

�D�I�>  �D�h�w�n�n�b�p�b�_�g�l���i�h�e�_�a�g�h�]�h���^�_�c�k�l�\�b�y�� 

�E�:�Q�O  �E�h�]�Z�j�b�n�f�b�q�_�k�d�Z�y���Z�f�i�e�b�l�m�^�g�h-�q�Z�k�l�h�l�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

�M�I�Q �M�k�b�e�b�l�_�e�v���i�j�h�f�_�`�m�l�h�q�g�h�c���q�Z�k�l�h�l�u�� 

�:�P�I��  �:�g�Z�e�h�]�h-�p�b�n�j�h�\�h�c���i�j�_�h�[�j�Z�a�h�\�Z�l�_�e�v 

�;�I�N��  �;�u�k�l�j�h�_ �i�j�_�h�[�j�Z�a�h�\�Z�g�b�_���N�m�j�v�_ 
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�<�\�_�^�_�g�b�_ 
 

 �<�� �i�j�h�p�_�k�k�_�� �b�a�f�_�j�_�g�b�y�� �i�Z�j�Z�f�_�l�j�h�\�� �b���o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �Z�d�l�b�\�g�u�o�� �b�� �i�Z�k�k�b�\�g�u�o��

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

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

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

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

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

�^�e�b�g�g�u�_���e�b�g�b�b�����Z�l�l�_�g�x�Z�l�h�j�u�����m�k�b�e�b�l�_�e�b�����n�b�e�v�l�j�u�����Z�g�l�_�g�g�u�����n�b�^�_�j�u���b���\�h�e�g�h�\�h�^�u�� 

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

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

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

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

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

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

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

�q�_�l�u�j�_�o�i�h�e�x�k�g�b�d�Z���\�h�e�g�u���d���g�Z�i�j�y�`�_�g�b�x���i�Z�^�Z�x�s�_�c �\�h�e�g�u����S11)�����I�_�j�_�^�Z�q�Z �k�b�]�g�Z�e�h�\��

�\�� �i�j�y�f�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b���h�l�� �\�o�h�^�Z�� �d�� �\�u�o�h�^�m���o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y���i�Z�j�Z�f�_�l�j�h�f S21. 

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

�h�l�� �\�u�o�h�^�Z�� �k�b�]�g�Z�e�Z�� �d�� �i�Z�^�Z�x�s�_�f�m�� �k�b�]�g�Z�e�m��S12. �I �Z�j�Z�f�_�l�j�h�f �\�u�o�h�^�g�h�]�h���i�h�j�l�Z��S22 

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

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

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

�i�Z�j�Z�f�_�l�j�h�\�� �b�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d���^�e�b�g�g�u�o���e�b�g�b�c �\�_�d�l�h�j�g�u�f�� �b�a�f�_�j�b�l�_�e�_�f�� �J��-�B-01�ª. 

�<�_�d�l�h�j�g�u�c �b�f�i�m�e�v�k�g�u�c �b�a�f�_�j�b�l�_�e�v �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �p�_�i�_�c �J��-�B-01 �k 

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

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

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

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

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

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

�o�Z�j�Z�d�l�_�j�b�k�l�b�d �^�e�b�g�g�u�o�� �e�b�g�b�c �i�h�k�j�_�^�k�l�\�h�f���\�_�d�l�h�j�g�h�]�h���b�a�f�_�j�b�l�_�e�y���J��-�B-01. �<��

�i�j�b�e�h�`�_�g�b�b���: �i�j�_�^�k�l�Z�\�e�_�g�u���d�j�Z�l�d�b�_���k�\�_�^�_�g�b�y���h���^�e�b�g�g�u�o���e�b�g�b�y�o. 

 

1 �P�_�e�v���b���a�Z�^�Z�q�b �i�j�h�\�_�^�_�g�b�y���e�Z�[�h�j�Z�l�h�j�g�h�c���j�Z�[�h�l�u�� 

 

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

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

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f���\�_�d�l�h�j�g�h�]�h���b�f�i�m�e�v�k�g�h�]�h���b�a�f�_�j�b�l�_�e�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d���p�_�i�_�c �J��-�B-01. 

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

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

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

�i�j�b�d�e�Z�^�g�h�c���i�j�h�]�j�Z�f�f�h�c; 

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

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

���i�j�b�e�h�`�_�g�b�_���:);  

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

�©�B�f�i�m�e�v�k���F�ª; 

�]) �i�h�^�]�h�l�h�\�d�Z���� �i�j�h�\�_�j�d�Z�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b �k�� �i�j�b�f�_�g�_�g�b�_�f���b�g�k�l�j�m�d�p�b�b �i�h��

�w�d�k�i�e�m�Z�l�Z�p�b�b �J��-�B-01; 

� )̂ �k�[�h�j�d�Z���b���f�h�g�l�Z�`���j�Z�[�h�q�_�]�h���f�_�k�l�Z �\���k�h�h�l�\�_�l�k�l�\�b�b���k�h �k�l�j�m�d�l�m�j�g�h�c���k�o�_�f�h�c; 

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

�d�h�Z�d�k�b�Z�e�v�g�u�o�� �d�Z�[�_�e�_�c �j�Z�a�e�b�q�g�h�c�� �^�e�b�g�u��(2м, 3м,10м) �i�j�b�� �i�h�^�Z�q�_�� �g�Z�� �\�o�h�^��

�i�j�y�f�h�m�]�h�e�v�g�h�]�h�� �b�f�i�m�e�v�k�Z�� �^�e�b�l�_�e�v�g�h�k�l�v�x��20 �g�k�� �Z�f�i�e�b�l�m�^�h�c�� ���<�� �i�j�b��

�k�h�]�e�Z�k�h�\�Z�g�g�h�c���g�Z�]�j�m�a�d�_�� 

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

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

�i�j�y�f�h�m�]�h�e�v�g�h�]�h�� �b�f�i�m�e�v�k�Z�� �^�e�b�l�_�e�v�g�h�k�l�v�x�� ��0�g�k�� �Z�f�i�e�b�l�m�^�h�c�� ���<�� �i�j�b��

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

�d�h�Z�d�k�b�Z�e�v�g�u�_���d�Z�[�_�e�b; �k�h�k�l�Z�\�e�_�g�b�_���h�l�q�_�l�Z���k���\�u�\�h�^�Z�f�b�� 

 

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

�i�Z�j�Z�f�_�l�j�h�\���d�Z�[�_�e�_�c 

 

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

 

 

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

 

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

�i�j�b�[�h�j�u�� �b�� �m�k�l�j�h�c�k�l�\�Z�� �\�_�d�l�h�j�g�u�c�� �b�a�f�_�j�b�l�_�e�v�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �p�_�i�_�c���J��-�B-01; 

�i�_�j�k�h�g�Z�e�v�g�u�c���d�h�f�i�v�x�l�_�j�� �\�u�k�h�d�h�q�Z�k�l�h�l�g�u�c���]�_�g�_�j�Z�l�h�j���=��-�����������h�k�p�b�e�e�h�]�j�Z�n���K��-114; 

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

3.1 �G�Z�� �j�Z�[�h�q�_�f�� �k�l�h�e�_�� �m�k�l�Z�g�h�\�b�l�_�� �b�a�f�_�j�b�l�_�e�v�g�u�_�� �i�j�b�[�h�j�u���� �i�_�j�_�q�b�k�e�_�g�g�u�_�� �\��

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

�b�g�k�l�j�m�d�p�b�c���i�h���w�d�k�i�e�m�Z�l�Z�p�b�b���� 

3.2 �B�a�m�q�b�l�_���l�_�o�g�b�q�_�k�d�h�_���h�i�b�k�Z�g�b�_���b���b�g�k�l�j�m�d�p�b�x �i�h���w�d�k�i�e�m�Z�l�Z�p�b�b���\�_�d�l�h�j�g�h�]�h��

�b�f�i�m�e�v�k�g�h�]�h�� �b�a�f�_�j�b�l�_�e�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �p�_�i�_�c �J��-�B-01 �b���h�i�b�k�Z�g�b�_�� �b�g�l�_�j�n�_�c�k�Z��

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

�b�a�f�_�j�b�l�_�e�y. 

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

�e�b�g�b�y�o �b���b�o���k�\�h�c�k�l�\�Z�����i�Z�j�Z�f�_�l�j�u���b���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�����k�f�����i�j�b�e�h�`�_�g�b�_���:). 

3.4 �I�h�^�d�e�x�q�b�l�_���i�j�b�[�h�j�u���d���k�_�l�b�����<�d�e�x�q�b�l�_���i�j�b�[�h�j�u���b���^�Z�c�l�_���b�f���i�j�h�]�j�_�l�v�k�y���g�_��

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

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

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

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

�i�j�b�e�Z�]�Z�_�f�u�_���d���g�_�f�m��  

3.5 �I�h�^�d�e�x�q�b�l�_�� �b�a�f�_�j�b�l�_�e�v���J��-�B-������ �d�� �i�_�j�k�h�g�Z�e�v�g�h�f�m�� �d�h�f�i�v�x�l�_�j�m�� 

�M�k�l�Z�g�h�\�b�l�_�� �i�j�b�e�h�`�_�g�b�_�� �©�B�f�i�m�e�v�k�� �F�ª�� �g�Z�� �d�h�f�i�v�x�l�_�j�_ �\�� �k�h�h�l�\�_�l�k�l�\�b�b �k�� �j�Z�a�^�_�e�h�f�� ����

�b�g�k�l�j�m�d�p�b�b�� �i�h �w�d�k�i�e�m�Z�l�Z�p�b�b. �I�j�h�\�_�^�b�l�_�� �b�g�b�p�b�Z�e�b�a�Z�p�b�x�� �b �d�Z�e�b�[�j�h�\�d�m �J��-�B-01 

�k�h�]�e�Z�k�g�h���i���������� �b���i�������� �b�g�k�l�j�m�d�p�b�b���i�h���w�d�k�i�e�m�Z�l�Z�p�b�b�� 

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

���� �f���� �M�k�l�Z�g�h�\�b�l�_�� �g�Z�� �\�o�h�^�_�� �b�a�f�_�j�b�l�_�e�y�� �l�_�k�l�h�\�u�c�� �\�b�^�_�h�k�b�]�g�Z�e �^�e�b�l�_�e�v�g�h�k�l�v�x��20 �g�k�� 

�Z�f�i�e�b�l�m�^�h�c�� ���< �k�h�]�e�Z�k�g�h�� �i���� ������������ �b�g�k�l�j�m�d�p�b�b���� �<�u�[�_�j�b�l�_�� �j�_�`�b�f �i�h�� �i�� 6.2.1 

�©�B�a�f�_�j�_�g�b�_���q�Z�k�l�h�l�g�u�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d�ª.  

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

�w�d�k�i�h�j�l�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�a�f�_�j�_�g�b�c�� �\�� �n�Z�c�e�� ���i�� 6.4 �b�g�k�l�j�m�d�p�b�b���� �I�j�b�f�_�j�g�u�c�� �\�b�^��

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

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

�i�j�h�p�_�k�k�_���b�a�f�_�j�_�g�b�c �k���i�h�f�h�s�v�x���J��-�B-���������h�[�s�b�c���\�b�^�� 

 

3.9 �K�j�Z�\�g�b�l�_ �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_ �q�Z�k�l�h�l�g�u�_�� �b�� �\�j�_�f�_�g�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��

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

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

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

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

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

�^�_�n�_�d�l�h�f�� �©�H�[�j�u�\�ª���� �M�k�l�Z�g�h�\�b�l�_�� �g�Z�� �\�o�h�^�_�� �b�a�f�_�j�b�l�_�e�y�� �l�_�k�l�h�\�u�c�� �\�b�^�_�h�k�b�]�g�Z�e 

�^�e�b�l�_�e�v�g�h�k�l�v�x 1�g�k�� �Z�f�i�e�b�l�m�^�h�c�� ���<�� �k�h�]�e�Z�k�g�h�� �i���� ������������ �b�g�k�l�j�m�d�p�b�b���� �<�u�[�_�j�b�l�_�� �j�_�`�b�f 

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

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

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

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

�©�D�h�j�h�l�d�h�_���a�Z�f�u�d�Z�g�b�_�ª. 

3.13 �K�j�Z�\�g�b�l�_ �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_ �q�Z�k�l�h�l�g�u�_�� �b�� �\�j�_�f�_�g�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��

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

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

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

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

3.15 �K�h�k�l�Z�\�v�l�_���h�l�q�_�l���k���j�_�a�m�e�v�l�Z�l�Z�f�b���e�Z�[�h�j�Z�l�h�j�g�h�c���j�Z�[�h�l�u���\���k�h�h�l�\�_�l�k�l�\�b�b���k�h��

�k�l�Z�g�^�Z�j�l�h�f���H�=�M��������-215 �©�J�Z�[�h�l�u���k�l�m�^�_�g�q�_�k�d�b�_�ª�� 
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�K�i�b�k�h�d���b�k�i�h�e�v�a�h�\�Z�g�g�u�o���b�k�l�h�q�g�b�d�h�\ 

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

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

���������� �F�=�p���� �h�l�q�_�l�� �h�� �G�B�J�� ���a�Z�d�e�x�q�b�l�_�e�v�g�u�c���� ���� �L�h�f�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c��

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

�b�k�i�h�e�g������ �K�_�f�_�g�h�\�� �W���<������ �E�h�s�b�e�h�\�� �:���=������ �=�h�r�b�g�� �=���=�����N�b�e�Z�l�h�\�� �:���<������ �J�u�[�b�g�� �:���I������

�K�Z�\�b�g�� �:���>������ �D�Z�g�� �:���=������ �M�k�m�[�Z�e�b�_�\�� �G���:�����F�b�k�x�g�Z�k�� �:���H������ �;�h�f�[�b�a�h�\�� �:���:������ �I�Z�\�e�h�\��

�:���I�������E�h�s�b�e�h�\���B���=�������N�Z�l�_�_�\���:���<�����=�h�e�m�[�b�g�Z���H���<�������K�h�e�^�Z�l�d�b�g�Z���G���K�������@�b�j�h�\�Z���:���<����- 

�L�h�f�k�d����������������- ���������k�� 

2. �J�m�d�h�\�h�^�k�l�\�h���i�h���w�d�k�i�e�m�Z�l�Z�p�b�b���J�W���B�J���F-04 ���q�Z�k�l�v���������>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@������

�G�Z�m�q�g�h-�i�j�h�b�a�\�h�^�k�l�\�_�g�g�Z�y���n�b�j�f�Z���F�b�d�j�Z�g���± �W�e�_�d�l�j�h�g�����l�_�d�k�l�h�\�u�_���^�Z�g�����b���]�j�Z�n�����^�Z�g����

2006. �± �J�_�`�b�f���^�h�k�l�m�i�Z�� http://www.micran.ru/~ulw/p2m/Docs/ Operation Manual 

P2M04.pdf�����k�\�h�[�h�^�g�u�c�� 

http://www.micran.ru/~ulw/p2m/get.php?file=Docs/OperationManualP2M04.pdf
http://www.micran.ru/~ulw/p2m/Docs/
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�I�j�b�e�h�`�_�g�b�_���: 
���k�i�j�Z�\�h�q�g�h�_�� 

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

�e�b�g�b�y�o 

 

�: .�����D�j�Z�l�d�b�_���k�\�_�^�_�g�b�y���h���^�e�b�g�g�u�o���e�b�g�b�y�o�� 

 

�: .1.1 �>�e�b�g�g�u�_���e�b�g�b�b�� ���e�b�g�b�b�� �i�_�j�_�^�Z�q�b �b�e�b �n�b�^�_�j�u), �g�Z�o�h�^�y�l�� �r�b�j�h�d�h�_��

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�d�h�Z�d�k�b�Z�e�v�g�u�_���d�Z�[�_�e�b���b���\�h�e�g�h�\�h�^�u���� 

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

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

�j�Z�k�i�h�e�h�`�_�g�b�_�� �i�j�h�\�h�^�h�\�� ���j�b�k�m�g�h�d���: 1, �Z������ �<�� �w�l�b�o�� �e�b�g�b�y�o�� �i�j�b�f�_�g�y�x�l�k�y�� �f�_�^�g�u�_����

�[�j�h�g�a�h�\�u�_���b���Z�e�x�f�b�g�b�_�\�u�_���i�j�h�\�h�^�Z���^�b�Z�f�_�l�j�h�f����-�����f�f�� 



 13 

 

�Z���± �h�l�d�j�u�l�Z�y�� �^�\�m�o�i�j�h�\�h�^�g�Z�y�� �e�b�g�b�y���� �[���± �w�d�j�Z�g�b�j�h�\�Z�g�g�Z�y�� �^�\�m�o�i�j�h�\�h�^�g�Z�y�� �e�b�g�b�y���� �\���± 

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

 

�J�b�k�m�g�h�d���: .1 �± �L�b�i�u���^�e�b�g�g�u�o���e�b�g�b�c �i�_�j�_�^�Z�q�b�� 

 

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

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

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

���j�b�k�m�g�h�d�� �:.1, �[������ �>�e�y�� �l�h�]�h�� �q�l�h�[�u�� �i�j�_�^�h�o�j�Z�g�b�l�v�� �w�d�j�Z�g�� �h�l�� �i�h�\�j�_�`�^�_�g�b�y����

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

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

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

�\�� �^�j�m�]�h�f ���j�b�k�m�g�h�d�� �:.1���� �\���� �<�� �l�Z�d�b�o�� �e�b�g�b�y�o���\�a�Z�b�f�g�h�_�� �j�Z�k�i�h�e�h�`�_�g�b�_�� �i�j�h�\�h�^�h�\��

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

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

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

�\�u�k�h�d�h�i�j�h�\�h�^�y�s�b�f �\�g�m�l�j�_�g�g�b�f���i�h�d�j�u�l�b�_�f�����j�b�k�m�g�h�d���:�������]���b���:.�������^���� 

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

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

�h�[�j�Z�a�m�x�s�b�o�� �\�� �i�h�i�_�j�_�q�g�h�f�� �k�_�q�_�g�b�b�� �i�j�y�f�h�m�]�h�e�v�g�b�d�� ���j�b�k�m�g�h�d �: .2������ �W�l�b�� �i�j�h�\�h�^�Z��

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

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

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

�n�Z�j�n�h�j�h�\�u�f�b���b�a�h�e�y�l�h�j�Z�f�b�� 

 

 

�J�b�k�m�g�h�d���: .2 - �I�h�i�_�j�_�q�g�h�_���k�_�q�_�g�b�_���q�_�l�u�j�_�o�i�j�h�\�h�^�g�h�c���e�b�g�b�b 

 

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

�l�j�_�[�h�\�Z�g�b�y�� 

1. �F�b�g�b�f�Z�e�v�g�u�_�� ���i�h�� �\�h�a�f�h�`�g�h�k�l�b���� �i�h�l�_�j�b�� �w�g�_�j�]�b�b�� �\�� �e�b�g�b�b���� �H�g�b��

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

�b�a�e�m�q�_�g�b�_���\�h���\�g�_�r�g�x�x���k�j�_�^�m�� 

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

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

3. �H�l�k�m�l�k�l�\�b�_�� �Z�g�l�_�g�g�h�]�h�� �w�n�n�_�d�l�Z���� �l���� �_���� �e�b�g�b�y�� �g�_�� �^�h�e�`�g�Z�� �b�a�e�m�q�Z�l�v�� �b��

�i�j�b�g�b�f�Z�l�v�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�u�_�� �\�h�e�g�u���� �I�j�b�� �Z�g�l�_�g�g�h�f�� �w�n�n�_�d�l�_�� �e�b�g�b�b�� �i�_�j�_�^�Z�q�b��

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

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

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

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

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

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

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

�m�k�l�j�h�c�k�l�\�Z�� 

6. �I�j�b�_�f�e�_�f�u�_���]�Z�[�Z�j�b�l�u���b���\�_�k�� 
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7. �F�_�o�Z�g�b�q�_�k�d�Z�y�� �i�j�h�q�g�h�k�l�v���� �m�^�h�[�k�l�\�h�� �f�h�g�l�Z�`�Z�� �b�� �^�h�k�l�Z�l�h�q�g�Z�y�� �i�j�h�k�l�h�l�Z��

�b�a�]�h�l�h�\�e�_�g�b�y�� 

 

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

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

�f�_�`�^�m���i�j�h�\�h�^�Z�f�b�����J�b�k�m�g�h�d �: .3). 

 

�J�b�k�m�g�h�d���: .3 - �K�o�_�f�Z���^�\�m�o�i�j�h�\�h�^�g�h�c���e�b�g�b�b 

 

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

�h�[�e�Z�^�Z�x�s�b�o�� �l�h�e�v�d�h�� �b�g�^�m�d�l�b�\�g�h�k�l�v�x��L���� �l�h�e�v�d�h�� �_�f�d�h�k�l�v�x С �b�e�b�� �l�h�e�v�d�h�� �q�b�k�l�h��

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

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

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

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

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

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

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

�J�Z�k�k�f�h�l�j�b�f�� �h�^�g�h�j�h�^�g�m�x�� �^�\�m�o�i�j�h�\�h�^�g�m�x�� �e�b�g�b�x���� �H�^�g�h�j�h�^�g�u�f�b�� �g�Z�a�u�\�Z�x�l�k�y��

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

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

�i�j�h�\�h�^�h�\��R���� �Z�� �l�Z�d�`�_�� �_�f�d�h�k�l�v��С �b�� �Z�d�l�b�\�g�m�x�� �i�j�h�\�h�^�b�f�h�k�l�v�� ���m�l�_�q�d�m����G �f�_�`�^�m��

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

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

�k�h�k�l�Z�\�e�y�x�s�m�x��R1 �b�� �j�_�Z�d�l�b�\�g�m�x��ωL1���� �Z�� �i�h�e�g�Z�y�� �i�h�]�h�g�g�Z�y���i�j�h�\�h�^�b�l�v�� �k�h�^�_�j�`�b�l 

�Z�d�l�b�\�g�m�x���k�h�k�l�Z�\�e�y�x�s�m�x��G1 �b���j�_�Z�d�l�b�\�g�m�x��ωС1�����K�e�_�^�h�\�Z�l�_�e�v�g�h�����\���d�h�f�i�e�_�d�k�g�h�f���\�b�^�_��

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

 

111 LjRZ  

 

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

 

111 CjGY . 

 

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

1111 CGиLR ���� �G�Z�� �w�l�h�f�� �h�k�g�h�\�Z�g�b�b�� �\�� �j�y�^�_�� �k�e�m�q�Z�_�\�� �f�h�`�g�h�� �h�]�j�Z�g�b�q�b�l�v�k�y��

�Z�g�Z�e�b�a�h�f���j�Z�[�h�l�u���b�^�_�Z�e�v�g�h�c���e�b�g�b�b�����\���d�h�l�h�j�h�c���h�l�k�m�l�k�l�\�m�x�l���i�h�l�_�j�b�����l�����_����0,0 11 GR

. 

�I�h�]�h�g�g�u�_���b�g�^�m�d�l�b�\�g�h�k�l�v��Ll �b���_�f�d�h�k�l�v��С1 �d�h�Z�d�k�b�Z�e�v�g�h�c���e�b�g�b�b���h�i�j�_�^�_�e�y�x�l�k�y��

�i�h���k�e�_�^�m�x�s�b�f���n�h�j�f�m�e�Z�f�� 

 

.

ln
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�]�^�_��D - �\�g�m�l�j�_�g�g�b�c���^�b�Z�f�_�l�j���\�g�_�r�g�_�]�h���i�j�h�\�h�^�Z���� 

d - �\�g�_�r�g�b�c���^�b�Z�f�_�l�j���\�g�m�l�j�_�g�g�_�]�h���i�j�h�\�h�^�Z; 

 - �f�Z�]�g�b�l�g�Z�y���i�j�h�g�b�p�Z�_�f�h�k�l�v�� 

 - �h�l�g�h�k�b�l�_�e�v�g�Z�y���^�b�w�e�_�d�l�j�b�q�_�k�d�Z�y���i�j�h�g�b�p�Z�_�f�h�k�l�v�� 
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�: .�����J�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�u�o���\�h�e�g���\���^�e�b�g�g�u�o���e�b�g�b�y�o 

 

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

�i�b�l�Z�_�l�k�y���h�l���b�k�l�h�q�g�b�d�Z���i�h�k�l�h�y�g�g�h�]�h���g�Z�i�j�y�`�_�g�b�y���b���l�h�d�Z�����j�b�k�m�g�h�d���: .4).  

 

 

 

�J�b�k�m�g�h�d���: .4 - �<�h�e�g�u���l�h�d�Z���b���g�Z�i�j�y�`�_�g�b�y�����k�h�a�^�Z�\�Z�_�f�u�_���\���b�^�_�Z�e�v�g�h�c���e�b�g�b�b��

�b�k�l�h�q�g�b�d�h�f���i�h�k�l�h�y�g�g�h�c���W�>�K 

 

�D�� �f�h�f�_�g�l�m�� �\�j�_�f�_�g�b��t1 �_�f�d�h�k�l�v�� �i�_�j�\�h�]�h�� �w�e�_�f�_�g�l�Z�j�g�h�]�h�� �m�q�Z�k�l�d�Z�� �e�b�g�b�b���K' 

�a�Z�j�y�^�b�l�k�y�� �q�_�j�_�a�� �b�g�^�m�d�l�b�\�g�h�k�l�b��L '������ �^�h�� �g�Z�i�j�y�`�_�g�b�y��u, �a�Z�l�_�f�� �d�� �f�h�f�_�g�l�m�� �\�j�_�f�_�g�b��t2 

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

�b�g�^�m�d�l�b�\�g�h�k�l�b��L"/2 �^�h�� �w�l�h�]�h�� �`�_�� �g�Z�i�j�y�`�_�g�b�y���� �Z�� �b�k�l�h�q�g�b�d�� �g�Z�i�j�y�`�_�g�b�y�� �i�h�e�g�h�k�l�v�x��

�\�h�k�k�l�Z�g�h�\�b�l�� �a�Z�j�y�^�� �g�Z�� �_�f�d�h�k�l�b�� �K`���� �<�� �k�e�_�^�m�x�s�b�c�� �h�l�j�_�a�h�d�� �\�j�_�f�_�g�b�� �d�� �f�h�f�_�g�l�m�� �W3 

�_�f�d�h�k�l�v���K" �l�Z�d���`�_���a�Z�j�y�^�b�l�k�y���^�h���i�h�k�l�h�y�g�g�h�]�h���g�Z�i�j�y�`�_�g�b�y���b���l���^�����H�i�b�k�Z�g�g�u�c���i�j�h�p�_�k�k��

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

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

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

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

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

���h�l�j�Z�`�_�g�g�Z�y���� �\�h�e�g�Z�� �l�h�d�Z�� �b�� �g�Z�i�j�y�`�_�g�b�y���� �d�h�l�h�j�Z�y�� �l�Z�d�� �`�_���� �d�Z�d�� �i�Z�^�Z�x�s�Z�y�� �\�h�e�g�Z����

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

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

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

�h�l�j�Z�`�_�g�g�Z�y�� 

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

�q�_�j�_�a���h�l�j�_�a�d�b���\�j�_�f�_�g�b���W1-t0=t2-t1=t3-t2�«���b�a�f�_�g�y�_�l�k�y���k�d�Z�q�d�h�f���g�Z���\�_�e�b�q�b�g�m���¨u ���j�b�k�m�g�h�d��

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

�m�q�Z�k�l�d�h�\�������������������« �a�Z�j�y�^�y�l�k�y�����d�Z�d���i�h�d�Z�a�Z�g�h���g�Z�����j�b�k�m�g�h�d���:��5 �[�����L�h�d���\���e�x�[�h�f���k�_�q�_�g�b�b��

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

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

�[���± �j�Z�k�i�j�_�^�_�e�_�g�b�_���g�Z�i�j�y�`�_�g�b�y���b���l�h�d�Z���\�^�h�e�v���e�b�g�b�b���\���j�Z�a�e�b�q�g�u�_���f�h�f�_�g�l�u���\�j�_�f�_�g�b. 
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�J�b�k�m�g�h�d���: .5 - �<�h�e�g�u�� �g�Z�i�j�y�`�_�g�b�y�� �b�� �l�h�d�Z���� �k�h�a�^�Z�\�Z�_�f�u�_�� �\�� �b�^�_�Z�e�v�g�h�c�� �e�b�g�b�b��

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

 

�?�k�e�b�� �b�^�_�Z�e�v�g�Z�y�� �e�b�g�b�y�� �i�b�l�Z�_�l�k�y�� �]�_�g�_�j�Z�l�h�j�h�f�� �k�b�g�m�k�h�b�^�Z�e�v�g�h�c�� �W�>�K�� ���j�b�k�m�g�h�d��

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

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

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

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

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

�e�b�g�b�b���h�l���_�_���g�Z�q�Z�e�Z�� 

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

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

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

�g�Z�i�j�y�`�_�g�b�y���� �b�� �l�h�d�Z�� �\�h�� �\�j�_�f�_�g�b�� �b�� �\�f�_�k�l�_�� �k�� �l�_�f�� �\�� �e�x�[�h�c�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b�� �w�l�b��

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

 

�J�b�k�m�g�h�d���: .6 - �B�a�f�_�g�_�g�b�_���g�Z�i�j�y�`�_�g�b�y���\�^�h�e�v���b�^�_�Z�e�v�g�h�c���e�b�g�b�b���\���j�Z�a�e�b�q�g�u�_��

�f�h�f�_�g�l�u���\�j�_�f�_�g�b���i�j�b���g�Z�e�b�q�b�b���b�k�l�h�q�g�b�d�Z���k�b�g�m�k�h�b�^�Z�e�v�g�h�c���W�>�K 

 

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

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

�h�[�h�b�o���\�b�^�h�\���\�h�e�g���� 

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

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

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

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

�i�Z�^�Z�x�s�_�c���b���h�l�j�Z�`�_�g�g�h�c���\�h�e�g���� 

 

�: .���������J�_�`�b�f���[�_�]�m�s�b�o���\�h�e�g 

 

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

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

�k�h�i�j�h�l�b�\�e�_�g�b�x���e�b�g�b�b . �I�h�k�e�_���i�h�^�k�l�Z�g�h�\�d�b  

22 UI   �b�� 2
2 I

U 


 

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

 

                                            )sin(cossincos 222 xjxUxIjxUU x
                    

(1)
 

                                             )sin(cossincos 222 xjxIxIjxII x


 
�I�j�b�� �i�b�l�Z�g�b�b�� �e�b�g�b�b�� �h�l�� �]�_�g�_�j�Z�l�h�j�Z�� �k�b�g�m�k�h�b�^�Z�e�v�g�h�c�� �W�>�K�� �Z�f�i�e�b�l�m�^�Z��

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

m eUU 22


. 

�W�l�h���a�g�Z�q�b�l�����q�l�h���Z�f�i�e�b�l�m�^�Z �g�Z�i�j�y�`�_�g�b�y �b�f�_�_�l���f�h�^�m�e�v���8m2 �b���n�Z�a�h�\�u�c���m�]�h�e���&�W����

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

�g�Z�i�j�y�`�_�g�b�y�� �82 �\�j�Z�s�Z�_�l�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�� �&���� �I�h�w�l�h�f�m�� �i�j�h�_�d�p�b�y��

�\�_�d�l�h�j�Z�� �82 �g�Z�� �h�k�v�� �f�g�b�f�u�o�� ���^�_�c�k�l�\�b�l�_�e�v�g�u�o���� �q�b�k�_�e�� �\�u�j�Z�`�Z�_�l�� �f�]�g�h�\�_�g�g�h�_�� �a�g�Z�q�_�g�b�_��

�k�b�g�m�k�h�b�^�Z�e�v�g�h�]�h ���d�h�k�b�g�m�k�h�b�^�Z�e�v�g�h�]�h�����g�Z�i�j�y�`�_�g�b�y 

tUutUu mm sinsin 2222  
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�?�k�e�b �\ �k�b�k�l�_�f�_�� �m�j�Z�\�g�_�g�b�c (1), �d�j�h�f�_�� �i�h�^�k�l�Z�g�h�\�d�b
tj

m eUU 22


�i�j�h�b�a�\�_�k�l�b��

�a�Z�f�_�g�m��
jaxexjx sincos �����l�h���i�h�e�m�q�b�f 

 

                                              
)(

2

axtj

mx eUU                                                    (2) 

 

                                                
)(

2

axtj

mx eII  

 

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

�g�Z�]�j�m�a�d�b���k�h�h�l�\�_�l�k�l�\�_�g�g�h���j�Z�\�g�u 

 

                                          axtUU mx sin2
  

                                                                                                                 (3) 

                                          axtII mx sin2
  

 

�W�l�h���²  �m�j�Z�\�g�_�g�b�y���[�_�]�m�s�b�o�� �\�h�e�g���� �G�Z�� �h�k�g�h�\�Z�g�b�b�� �i�h�e�m�q�_�g�g�u�o�� �m�j�Z�\�g�_�g�b�c��

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

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

�\�j�_�f�_�g�b�����j�b�k�m�g�h�d���: .7 �Z�����[�����\�������G�Z���w�l�h���m�d�Z�a�u�\�Z�_�l���f�g�h�`�b�l�_�e�v��sin (ωt +...). 

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

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

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

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

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

�d�h�g�p�_���e�b�g�b�b�����b���h�l�k�l�Z�\�Z�g�b�b���i�h���n�Z�a�_���g�Z���m�]�h�e��α(l-х) �h�l�g�h�k�b�l�_�e�v�g�h���d�h�e�_�[�Z�g�b�c���\���g�Z�q�Z�e�_��

�e�b�g�b�b�� ���o� l, где l �±�^�e�b�g�Z�� �e�b�g�b�b������ �G�Z�i�j�b�f�_�j���� �n�Z�a�Z�� �g�Z�i�j�y�`�_�g�b�y�� �b�� �l�h�d�Z�� �\�� �k�_�q�_�g�b�b�� �k��

�d�h�h�j�^�b�g�Z�l�h�c���o��� ���o1 �h�l�k�l�Z�_�l���g�Z���m�]�h�e )( 11 xl  ���j�b�k�m�g�h�d �: .7 �[�������Z �i�j�b���o��� ���o2 �����o1 �²  �g�Z��

�[�h�e�v�r�b�c�� �m�]�h�e�� )( 22 xl  ���j�b�k�m�g�h�d �: .7 �\���� �h�l�� �n�Z�a�u�� �g�Z�i�j�y�`�_�g�b�y�� �b�� �l�h�d�Z�� �\�� �g�Z�q�Z�e�_��

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

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

�i�h�� �n�Z�a�_�� �g�Z�i�j�y�`�_�g�b�y�� �b�e�b�� �l�h�d�Z�� �g�Z�� �m�]�h�e�� ���e���� �l���� �_����2x ���� �h�l�d�m�^�Z�� �n�Z�a�h�\�Z�y��

�i�h�k�l�h�y�g�g�Z�y��2  

 
�Z���± �b�a�f�_�g�_�g�b�_���g�Z�i�j�y�`�_�g�b�y���\���g�Z�q�Z�e�_���b�^�_�Z�e�v�g�h�c���e�b�g�b�b x=l; �[���± �b�a�f�_�g�_�g�b�_���g�Z�i�j�y�`�_�g�b�y �\���b�^�_�Z�e�v�g�h�c��

�e�b�g�b�b �g�Z �j�Z�k�k�l�h�y�g�b�b �o�� � (l-�o1) �h�l�� �_�_ �g�Z�q�Z�e�Z���� �\���± �b�a�f�_�g�_�g�b�_�� �g�Z�i�j�y�`�_�g�b�y���\���b�^�_�Z�e�v�g�h�c�� �e�b�g�b�b �g�Z��

�j�Z�k�k�l�h�y�g�b�b�� �o�� �  (l-�o2 )>(l-�o1) �h�l�� �_�_�� �g�Z�q�Z�e�Z������ �]��- �b�a�f�_�g�_�g�b�_�� �g�Z�i�j�y�`�_�g�b�y���\���b�^�_�Z�e�v�g�h�c�� �e�b�g�b�b �\��

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

�j�Z�a�e�b�q�g�u�_���f�h�f�_�g�l�u���\�j�_�f�_�g�b. 

 

�J�b�k�m�g�h�d���: .7 - �;�_�]�m�s�b�_���\�h�e�g�u���g�Z�i�j�y�`�_�g�b�y���b���l�h�d�Z�� 

. 
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�: .���������J�_�`�b�f���k�l�h�y�q�b�o���\�h�e�g 

 

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

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

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

Л и н и я ,  р а з о м к н у т а я  на к о н ц е . �J�Z�k�k�f�h�l�j�b�f���o�Z�j�Z�d�l�_�j   �g�Z�i�j�y�`�_�g�b�c���b��

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

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

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

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

�l�h�d���j�_�a�d�h���k�i�Z�^�Z�_�l�����Z���w�l�h���\�u�a�u�\�Z�_�l �W�>�K���k�Z�f�h�b�g�^�m�d�p�b�b�����d�h�l�h�j�Z�y���\�h�a�[�m�`�^�Z�_�l���h�[�j�Z�l�g�m�x��

�\�h�e�g�m�� �l�h�d�Z���� �L�Z�d�� �d�Z�d�� �W�>�K�� �k�Z�f�h�b�g�^�m�d�p�b�b�� �\�k�_�]�^�Z�� �b�f�_�_�l�� �l�Z�d�m�x�� �i�h�e�y�j�g�h�k�l�v���� �q�l�h��

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

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

�h�l�j�Z�`�_�g�g�Z�y�� �\�h�e�g�u�� �l�h�d�Z�� �b�f�_�x�l�� �\�� �d�h�g�p�_�� �e�b�g�b�b�� �i�j�h�l�b�\�h�i�h�e�h�`�g�u�c�� �a�g�Z�d���� �L�Z�d�b�f��

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

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

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

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

t0, t1�����«����t12 ���k�f�����j�b�k�m�g�h�d �: .5)�����h�o�\�Z�l�u�\�Z�x�s�b�o���h�^�b�g���i�_�j�b�h�^���d�h�e�_�[�Z�g�b�c ���j�b�k�m�g�h�d���: .8). 

 

 

 

 

 

 

 

 

 

�J�b�k�m�g�h�d���: .8 - �K�l�h�y�q�b�_���\�h�e�g�u���g�Z�i�j�y�`�_�g�b�y���b���l�h�d�Z���\���j�Z�a�h�f�d�g�m�l�h�c���e�b�g�b�b 



 24 

 

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

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

�h�l�� �g�m�e�y��(t0) �^�h�� �f�Z�d�k�b�f�m�f�Z�� �h�^�g�h�]�h�� �a�g�Z�d�Z�� ��t3������ �M�f�_�g�v�r�Z�_�l�k�y�� �^�h�� �g�m�e�y�� ��t6������ �^�h�k�l�b�]�Z�_�l��

�f�Z�d�k�b�f�m�f�Z���k���^�j�m�]�b�f���a�g�Z�d�h�f����t9�����b���\�g�h�\�v���k�l�Z�g�h�\�b�l�k�y���j�Z�\�g�u�f���g�m�e�x����t12). 

������ �:�f�i�e�b�l�m�^�u �d�h�e�_�[�Z�g�b�c��Umx �b��Imx �b�a�f�_�g�y�x�l�k�y�� �\�^�h�e�v�� �e�b�g�b�b�� ���j�b�k�m�g�h�d���: .9): 

�^�e�y�� �g�Z�i�j�y�`�_�g�b�y��- �i�h�� �a�Z�d�h�g�m�� �F�R�V���.�o������ �Z�� �^�e�y�� �l�h�d�Z���± s�L�Q���.�o������ �I�m�q�g�h�k�l�b�� ���f�Z�d�k�b�f�m�f�u��

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

�e�b�g�b�b�����\���d�h�l�h�j�u�o���F�R�V���.�o����� ��������s�L�Q���.�o����� ������ 

 

 

 

�J�b�k�m�g�h�d���: .9 - �B�a�f�_�g�_�g�b�_���Z�f�i�e�b�l�m�^�u���g�Z�i�j�y�`�_�g�b�y���b���l�h�d�Z���\�^�h�e�v���j�Z�a�h�f�d�g�m�l�h�c��

�e�b�g�b�b 

 

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

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

�e�b�g�b�b�� 

2

2

max

max

m

m

mx

mx

U

U

I

U
 

4. �N�Z�a�Z���g�Z�i�j�y� �̀_�g�b�y���\�h���\�k�_�o���k�_�q�_�g�b�y�o���e�b�g�b�b���h� �̂b�g�Z�d�h�\�Z�����W�l�h���a�g�Z�q�b�l�����q�l�h���\�h���\�k�_�c���e�b�g�b�b��

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

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

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

�e�x�[�h�f�� �k�_�q�_�g�b�b���e�b�g�b�b �l�h�d�� �j�Z�\�_�g�� �g�m�e�x�� �\�� �f�h�f�_�g�l�u���\�j�_�f�_�g�b t = t3, t9 �^�h�k�l�b�]�Z�_�l��

�f�Z�d�k�b�f�m�f�Z���h�^�g�h�]�h���a�g�Z�d�Z���i�j�b��t = t0, t12 �b �^�j�m�]�h�]�h���a�g�Z�d�Z���i�j�b��t = t6. 
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5. �<�� �e�x�[�h�c�� �l�h�q�d�_�� �e�b�g�b�b�� �f�_�`�^�m�� �g�Z�i�j�y�`�_�g�b�_�f�� �b�� �l�h�d�h�f�� �k�m�s�_�k�l�\�m�_�l�� �k�^�\�b�]�� �i�h��

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

�g�m�e�x (t = t3, t9), �b���g�Z�h�[�h�j�h�l����t = t0, t6, t12 �������A�g�Z�q�b�l�����^�e�y���k�l�h�y�q�b�o���\�h�e�g���o�Z�j�Z�d�l�_�j�_�g���k�^�\�b�]��

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

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

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

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

 

xctgj

x
U

j

xU

I

U
Z

x

x
вх

sin

cos

2

2









 

 

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

�f�g�h�`�b�l�_�e�v�����l�����_�� 

xctgХгдеjXZ вхвхвх ,  

 

�J�_�Z�d�l�b�\�g�u�c�� �o�Z�j�Z�d�l�_�j�� �j�Z�a�h�f�d�g�m�l�h�c�� �e�b�g�b�b�� �d�Z�d�� �g�Z�]�j�m�a�d�b�� �^�e�y�� �]�_�g�_�j�Z�l�h�j�Z��
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Краткие выводы 
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