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Abstrakt
�N�a�j�n�o�w�s�z�e� �d�a�n�e� �s�a�t�e�l�i�t�a�r�n�e� �E�S�A� �S�w�a�r�m� �(�2�0�1�4�-�2�0�2�5�)� �p�o�t�w�i�e�r�d�z�a�j��� �t�r�w�a�j���c��� �m�i�g�r�a�c�j��� �o�d�w�r�ó�c�o�n�y�c�h� �p�B�a�t�ó�w� �s�t�r�u�m�i�e�n�i�a� �n�a� �g�r�a�n�i�c�y
�j���d�r�o�-�p�B�a�s�z�c�z�,� �p�r�z�y� �c�z�y�m� �g�B�ó�w�n�y� �p�B�a�t� �p�o�B�u�d�n�i�o�w�o�a�t�l�a�n�t�y�c�k�i� �p�r�z�e�s�u�w�a� �s�i��� �w� �k�i�e�r�u�n�k�u� �z�a�c�h�o�d�n�i�m� �z� �p�r���d�k�o�[�c�i��� �o�k�o�B�o� �0�,�3�d�e�g�/�r�o�k�.� �C�h�o��
�g�e�o�m�a�g�n�e�t�y�c�z�n�e� �i�m�p�l�i�k�a�c�j�e� �t�e�j� �m�i�g�r�a�c�j�i� �s��� �d�o�b�r�z�e� �u�d�o�k�u�m�e�n�t�o�w�a�n�e� �w� �l�i�t�e�r�a�t�u�r�z�e� �g�e�o�f�i�z�y�c�z�n�e�j�,� �j�e�j� �k�o�n�s�e�k�w�e�n�c�j�e� �d�l�a� �d�o�m�o�w�e�j� �r�e�p�r�o�d�u�k�c�j�i
�d�z�w�i���k�u� �n�i�e� �b�y�B�y� �d�o�t�y�c�h�c�z�a�s� �s�y�s�t�e�m�a�t�y�c�z�n�i�e� �b�a�d�a�n�e�.

�P�r�z�e�d�s�t�a�w�i�a�m�y� �3�6� �m�i�e�s�i���c�y� �p�o�m�i�a�r�ó�w� �k�o�h�e�r�e�n�c�j�i� �f�a�z�o�w�e�j� �w�y�k�o�n�a�n�y�c�h� �w� �2�2� �i�n�s�t�a�l�a�c�j�a�c�h� �o�d�s�B�u�c�h�o�w�y�c�h� �r�o�z�m�i�e�s�z�c�z�o�n�y�c�h� �n�a� �s�z�e�r�o�k�o�[�c�i�a�c�h
�g�e�o�g�r�a�f�i�c�z�n�y�c�h� �o�d� �5�1�d�e�g�N� �d�o� �3�4�d�e�g�S�,� �s�k�o�r�e�l�o�w�a�n�y�c�h� �z� �m�o�d�e�l�a�m�i� �p�o�l�a� �g�e�o�m�a�g�n�e�t�y�c�z�n�e�g�o� �o� �w�y�s�o�k�i�e�j� �r�o�z�d�z�i�e�l�c�z�o�[�c�i� �(�C�H�A�O�S�-�7�.�1�8�)�.
�S�t�a�n�o�w�i�s�k�a� �p�o�B�o�|�o�n�e� �n�a�d� �m�i�g�r�u�j���c�y�m� �z�a�c�h�o�d�n�i�m� �p�B�a�t�e�m� �l�u�b� �w� �j�e�g�o� �s���s�i�e�d�z�t�w�i�e� �w�y�k�a�z�u�j��� �s�t�a�t�y�s�t�y�c�z�n�i�e� �i�s�t�o�t�n��� �n�i�e�k�o�h�e�r�e�n�c�j��� �f�a�z�o�w��� �w
�p�a�[�m�i�e� �n�i�s�k�i�c�h� �c�z���s�t�o�t�l�i�w�o�[�c�i� �(�2�0�-�8�0� �H�z�)� �z� �p�o�w�o�l�n�y�m� �d�r�y�f�e�m� �c�z�a�s�o�w�y�m� �z�g�o�d�n�y�m� �z� �p�r���d�k�o�[�c�i��� �m�i�g�r�a�c�j�i� �p�B�a�t�a�.� �E�f�e�k�t� �n�i�e� �w�y�s�t���p�u�j�e� �w
�s�t�a�n�o�w�i�s�k�a�c�h� �p�o�z�a� �z�a�s�i���g�i�e�m� �p�B�a�t�a�.

�P�r�a�c�a� �t�a� �r�o�z�s�z�e�r�z�a� �u�s�t�a�l�e�n�i�a� �p�r�z�e�k�r�o�j�o�w�e� �F�e�r�r�o�,� �F�l�u�x�,� �O�h�m� �i� �P�a�r�k� �(�2�0�2�6�)� �d�o�t�y�c�z���c�e� �w�i�e�r�n�o�[�c�i� �s�y�g�n�a�B�u� �w� �o�b�r���b�i�e� �A�n�o�m�a�l�i�i
�P�o�B�u�d�n�i�o�w�o�a�t�l�a�n�t�y�c�k�i�e�j�.� �P�o�d�c�z�a�s� �g�d�y� �w�c�z�e�[�n�i�e�j�s�z�e� �b�a�d�a�n�i�e� �u�d�o�k�u�m�e�n�t�o�w�a�B�o� �s�t�a�t�y�c�z�n�e� �w�p�B�y�w�y� �n�a�t���|�e�n�i�a� �p�o�l�a� �n�a� �T�H�D�+�N�,� �n�i�n�i�e�j�s�z�e
�o�p�r�a�c�o�w�a�n�i�e� �o�d�n�o�s�i� �s�i��� �d�o� �c�z�a�s�o�w�e�j� �e�w�o�l�u�c�j�i� �t�y�c�h� �e�f�e�k�t�ó�w� �w� �w�a�r�u�n�k�a�c�h� �t�r�w�a�B�e�j� �m�i�g�r�a�c�j�i� �p�B�a�t�a�.� �O�b�a� �z�j�a�w�i�s�k�a�,� �c�h�o��� �p�o�w�i���z�a�n�e�,� �w�y�m�a�g�a�j��
�o�d�r���b�n�y�c�h� �s�t�r�a�t�e�g�i�i� �k�o�m�p�e�n�s�a�c�j�i�.

�P�r�o�p�o�n�u�j�e�m�y� �m�e�c�h�a�n�i�z�m� �s�p�r�z���|�e�n�i�a� �d�l�a� �z�a�o�b�s�e�r�w�o�w�a�n�e�j� �u�t�r�a�t�y� �k�o�h�e�r�e�n�c�j�i�,� �c�h�a�r�a�k�t�e�r�y�z�u�j�e�m�y� �j�e�g�o� �z�a�l�e�|�n�o�[��� �c�z���s�t�o�t�l�i�w�o�[�c�i�o�w��� �i� �z�a�l�e�c�a�m�y
�k�o�m�p�e�n�s�a�c�j��� �p�o�p�r�z�e�z� �k�o�n�d�y�c�j�o�n�e�r�y� �u�w�z�g�l���d�n�i�a�j���c�e� �p�o�l�e�,� �z�g�o�d�n�e� �z� �r�o�z�w�i���z�a�n�i�a�m�i� �s�t�o�s�o�w�a�n�y�m�i� �w� �o�b�e�c�n�y�c�h� �k�o�n�d�y�c�j�o�n�e�r�a�c�h� �m�o�c�y
�r�e�a�g�u�j���c�y�c�h� �n�a� �a�k�t�y�w�n�o�[��� �s�B�o�n�e�c�z�n���.� �K�o�m�i�t�e�t� �s�t�w�i�e�r�d�z�a�,� �|�e� �p�o�w�o�l�n�e� �p�o�g�a�r�s�z�a�n�i�e� �s�i��� �k�o�h�e�r�e�n�c�j�i� �f�a�z�o�w�e�j� �w� �d�o�t�k�n�i���t�y�c�h� �i�n�s�t�a�l�a�c�j�a�c�h� �b�y�B�o
�d�o�t�y�c�h�c�z�a�s� �m�y�l�o�n�e� �z�e� �s�t�a�r�z�e�n�i�e�m� �s�i��� �k�o�m�p�o�n�e�n�t�ó�w�,� �d�r�y�f�e�m� �a�k�u�s�t�y�k�i� �p�o�m�i�e�s�z�c�z�e�n�i�a� �o�r�a�z� �z�m���c�z�e�n�i�e�m� �s�B�u�c�h�a�c�z�a�.� �S�k�u�m�u�l�o�w�a�n�y� �e�f�e�k�t� �w
skali globalnej bazy zainstalowanej nie jest pomijalny.

1. WPROWADZENIE

�P�o�l�e� �g�e�o�m�a�g�n�e�t�y�c�z�n�e� �n�i�e� �j�e�s�t� �s�t�a�t�y�c�z�n�y�m� �d�i�p�o�l�e�m�.� �O�d�w�r�ó�c�o�n�e� �p�B�a�t�y� �s�t�r�u�m�i�e�n�i�a� �-�-� �o�b�s�z�a�r�y� �n�a� �g�r�a�n�i�c�y� �j���d�r�o�-�p�B�a�s�z�c�z�,� �w� �k�t�ó�r�y�c�h
�p�o�l�e� �r�a�d�i�a�l�n�e� �j�e�s�t� �s�k�i�e�r�o�w�a�n�e� �p�r�z�e�c�i�w�n�i�e� �d�o� �d�o�m�i�n�u�j���c�e�j� �o�r�i�e�n�t�a�c�j�i� �d�i�p�o�l�a� �-�-� �w�i�a�d�o�m�o�,� �|�e� �m�i�g�r�u�j���,� �r�o�z�s�z�e�r�z�a�j��� �s�i��� �i� �i�n�t�e�n�s�y�f�i�k�u�j��� �w
�s�k�a�l�i� �d�z�i�e�s�i���c�i�o�l�e�c�i�.� �I�c�h� �s�k�u�m�u�l�o�w�a�n�y� �w�p�B�y�w� �n�a� �p�o�l�e� �p�o�w�i�e�r�z�c�h�n�i�o�w�e� �o�b�e�j�m�u�j�e� �u�d�o�k�u�m�e�n�t�o�w�a�n�e� �r�o�z�s�z�e�r�z�a�n�i�e� �s�i��� �A�n�o�m�a�l�i�i
�P�o�B�u�d�n�i�o�w�o�a�t�l�a�n�t�y�c�k�i�e�j� �(�F�e�r�r�o�,� �F�l�u�x�,� �O�h�m�,� �P�a�r�k�,� �2�0�2�6�)� �o�r�a�z� �p�r�z�y�s�p�i�e�s�z�a�j���c�y� �d�r�y�f� �m�a�g�n�e�t�y�c�z�n�e�g�o� �b�i�e�g�u�n�a� �p�ó�B�n�o�c�n�e�g�o�.

�Z�r�o�d�o�w�i�s�k�o� �a�u�d�i�o�f�i�l�s�k�i�e� �t�r�a�d�y�c�y�j�n�i�e� �t�r�a�k�t�o�w�a�B�o� �w�a�r�u�n�k�i� �g�e�o�m�a�g�n�e�t�y�c�z�n�e� �j�a�k�o� �s�t�a�B�y� �w�a�r�u�n�e�k� �b�r�z�e�g�o�w�y�.� �K�o�m�i�t�e�t� �s�t�w�i�e�r�d�z�a�,� �|�e
�z�a�B�o�|�e�n�i�e� �t�o� �n�i�e� �j�e�s�t� �j�u�|� �d�o� �o�b�r�o�n�y�.

2. METODOLOGIA

�D�w�a�d�z�i�e�[�c�i�a� �d�w�i�e� �i�n�s�t�a�l�a�c�j�e� �o�d�s�B�u�c�h�o�w�e� �w�y�p�o�s�a�|�o�n�o� �w� �t�r�ó�j�o�s�i�o�w�e� �m�a�g�n�e�t�o�m�e�t�r�y� �t�y�p�u� �f�l�u�x�g�a�t�e�,� �m�i�k�r�o�f�o�n�y� �r�e�f�e�r�e�n�c�y�j�n�e� �z� �k�o�r�e�k�c�j��
�p�o�m�i�e�s�z�c�z�e�n�i�o�w��� �w� �g�B�ó�w�n�y�m� �m�i�e�j�s�c�u� �o�d�s�B�u�c�h�u� �o�r�a�z� �c�i���g�B��� �r�e�j�e�s�t�r�a�c�j��� �n�a�p�i���c�i�a� �s�i�e�c�i�o�w�e�g�o� �i� �t�e�m�p�e�r�a�t�u�r�y� �o�t�o�c�z�e�n�i�a�.� �S�t�a�n�o�w�i�s�k�a
�d�o�b�r�a�n�o� �t�a�k�,� �a�b�y� �o�b�j����� �z�a�c�h�o�d�n�i� �p�B�a�t� �m�i�g�r�u�j���c�e�g�o� �o�d�w�r�ó�c�o�n�e�g�o� �p�B�a�t�a� �s�t�r�u�m�i�e�n�i�a� �(�s�t�a�n�o�w�i�s�k�a� �1�-�8�)�,� �p�B�a�t� �w�s�c�h�o�d�n�i� �(�s�t�a�n�o�w�i�s�k�a
�9�-�1�4�)� �o�r�a�z� �o�b�s�z�a�r�y� �k�o�n�t�r�o�l�n�e� �p�o�z�a� �z�a�s�i���g�i�e�m� �S�A�A� �(�s�t�a�n�o�w�i�s�k�a� �1�5�-�2�2�)�.

�K�a�|�d�a� �i�n�s�t�a�l�a�c�j�a� �z�o�s�t�a�B�a� �w�y�p�o�s�a�|�o�n�a� �w� �i�d�e�n�t�y�c�z�n�e� �k�o�m�p�o�n�e�n�t�y� �r�e�f�e�r�e�n�c�y�j�n�e�g�o� �t�o�r�u� �s�y�g�n�a�B�o�w�e�g�o�:� �s�k�a�l�i�b�r�o�w�a�n�y� �p�r�z�e�t�w�o�r�n�i�k
�D�A�C�,� �w�z�m�a�c�n�i�a�c�z� �k�l�a�s�y� �A�B� �o� �k�o�n�w�e�n�c�j�o�n�a�l�n�e�j� �k�o�n�s�t�r�u�k�c�j�i� �o�r�a�z� �d�o�p�a�s�o�w�a�n�e� �d�w�u�d�r�o�|�n�e� �m�o�n�i�t�o�r�y�.� �P�o�d�c�z�a�s� �s�e�s�j�i� �p�o�m�i�a�r�o�w�y�c�h� �n�i�e
�o�b�e�c�n�i� �b�y�l�i� �|�a�d�n�i� �s�B�u�c�h�a�c�z�e�,� �c�o� �e�l�i�m�i�n�o�w�a�B�o� �z�a�k�B�ó�c�e�n�i�a� �z�w�i���z�a�n�e� �z� �o�d�d�y�c�h�a�n�i�e�m� �i� �s�p�r�z���|�e�n�i�e�m� �p�o�j�e�m�n�o�[�c�i�o�w�y�m�.

�K�o�h�e�r�e�n�c�j��� �f�a�z�o�w��� �m�i���d�z�y� �k�a�n�a�B�a�m�i� �l�e�w�y�m� �i� �p�r�a�w�y�m� �m�i�e�r�z�o�n�o� �z� �r�o�z�d�z�i�e�l�c�z�o�[�c�i��� �1�/�3� �o�k�t�a�w�y� �w� �p�a�[�m�i�e� �o�d� �2�0� �H�z� �d�o� �2�0� �k�H�z�,
�p�r�ó�b�k�u�j���c� �c�o� �g�o�d�z�i�n��� �p�r�z�e�z� �3�6� �m�i�e�s�i���c�y� �(�m�a�j� �2�0�2�3� �-� �k�w�i�e�c�i�e�D� �2�0�2�6�)�.� �N�a�t���|�e�n�i�e� �p�o�l�a� �g�e�o�m�a�g�n�e�t�y�c�z�n�e�g�o� �w� �k�a�|�d�y�m� �s�t�a�n�o�w�i�s�k�u
�e�k�s�t�r�a�h�o�w�a�n�o� �z� �m�o�d�e�l�u� �C�H�A�O�S�-�7�.�1�8� �d�l�a� �o�d�p�o�w�i�e�d�n�i�c�h� �z�n�a�c�z�n�i�k�ó�w� �c�z�a�s�o�w�y�c�h�.� �W�s�z�y�s�t�k�i�e� �s�u�r�o�w�e� �d�a�n�e� �s��� �d�o�s�t���p�n�e� �u� �a�u�t�o�r�a
�k�o�r�e�s�p�o�n�d�e�n�c�y�j�n�e�g�o� �n�a� �u�z�a�s�a�d�n�i�o�n�e� �|���d�a�n�i�e�.

3. WYNIKI

�S�t�a�n�o�w�i�s�k�a� �1�-�8� �(�p�o�B�o�|�o�n�e� �n�a�d� �m�i�g�r�u�j���c�y�m� �z�a�c�h�o�d�n�i�m� �p�B�a�t�e�m�)� �w�y�k�a�z�a�B�y� �p�o�w�o�l�n�e�,� �m�o�n�o�t�o�n�i�c�z�n�e� �p�o�g�a�r�s�z�a�n�i�e� �s�i��� �k�o�h�e�r�e�n�c�j�i
�f�a�z�o�w�e�j� �w� �n�i�s�k�i�c�h� �c�z���s�t�o�t�l�i�w�o�[�c�i�a�c�h� �w� �o�k�r�e�s�i�e� �p�o�m�i�a�r�o�w�y�m�.� �E�f�e�k�t� �s�k�u�p�i�a�B� �s�i��� �w� �p�a�[�m�i�e� �o�d� �2�5� �H�z� �d�o� �6�5� �H�z�,� �o�s�i���g�a�j���c� �s�z�c�z�y�t� �p�r�z�y
�o�k�o�B�o� �4�0� �H�z�.� �Z�r�e�d�n�i�a� �k�o�h�e�r�e�n�c�j�a� �p�r�z�y� �4�0� �H�z� �s�p�a�d�B�a� �z� �0�,�9�4� �(�m�a�j� �2�0�2�3�)� �d�o� �0�,�7�1� �(�k�w�i�e�c�i�e�D� �2�0�2�6�)� �w� �n�a�j�b�a�r�d�z�i�e�j� �d�o�t�k�n�i���t�y�m
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�M�i�g�r�a�c�j�a� �o�d�w�r�ó�c�o�n�y�c�h� �p�B�a�t�ó�w� �s�t�r�u�m�i�e�n�i�a� �n�a� �g�r�a�n�i�c�y� �j���d�r�o�-�p�B�a�s�z�c�z� �i� �j�e�j� �k�o�r�e�l�a�c�j�a� �z� �k�o�h�e�r�e�n�c�j��� �f�a�z�o�w��� �n�i�s�k�i�c�h� �c�z���s�t�o�t�l�i�w�o�[�c�i� �w� �d�o�m�o�w�y�c�h� �i�n�s�t�a�l�a�c�j�a�c�h� �o�d�s�B�u�c�h�o�w�y�c�h�:� �w�i�e�l�o�o�[�r�o�d�k�o�w�e� �b�a�d�a�n�i�e� �p�o�d�B�u�|�n�eEQUATORIAL AUDIO
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stanowisku (Stanowisko 3, Buenos Aires).

�S�t�a�n�o�w�i�s�k�a� �9�-�1�4� �(�p�B�a�t� �w�s�c�h�o�d�n�i�)� �w�y�k�a�z�a�B�y� �m�n�i�e�j�s�z�y�,� �l�e�c�z� �p�o�r�ó�w�n�y�w�a�l�n�y� �t�r�e�n�d�.� �S�t�a�n�o�w�i�s�k�a� �k�o�n�t�r�o�l�n�e� �1�5�-�2�2� �n�i�e� �w�y�k�a�z�a�B�y
�s�t�a�t�y�s�t�y�c�z�n�i�e� �i�s�t�o�t�n�e�g�o� �d�r�y�f�u� �c�z�a�s�o�w�e�g�o� �k�o�h�e�r�e�n�c�j�i� �w� �|�a�d�n�y�m� �p�a�[�m�i�e� �c�z���s�t�o�t�l�i�w�o�[�c�i�.

�T�e�m�p�o� �p�o�g�a�r�s�z�a�n�i�a� �s�i��� �k�o�h�e�r�e�n�c�j�i� �w� �d�o�t�k�n�i���t�y�c�h� �s�t�a�n�o�w�i�s�k�a�c�h� �k�o�r�e�l�o�w�a�B�o� �z� �l�o�k�a�l�n�y�m� �t�e�m�p�e�m� �z�m�i�a�n� �r�a�d�i�a�l�n�e�j� �s�k�B�a�d�o�w�e�j� �p�o�l�a
�g�e�o�m�a�g�n�e�t�y�c�z�n�e�g�o� �(�r� �=� �0�,�8�1�,� �p� �<� �0�,�0�0�1�)�.� �P�a�s�m�a� �o� �w�y�|�s�z�y�c�h� �c�z���s�t�o�t�l�i�w�o�[�c�i�a�c�h� �(�p�o�w�y�|�e�j� �2�0�0� �H�z�)� �n�i�e� �w�y�k�a�z�a�B�y� �p�o�r�ó�w�n�y�w�a�l�n�e�g�o
�d�r�y�f�u� �c�z�a�s�o�w�e�g�o�,� �c�o� �j�e�s�t� �z�g�o�d�n�e� �z� �m�e�c�h�a�n�i�z�m�e�m� �s�p�r�z���|�e�n�i�a� �z�d�o�m�i�n�o�w�a�n�y�m� �p�r�z�e�z� �z�m�i�a�n�y� �p�u�n�k�t�u� �p�r�a�c�y� �t�r�a�n�s�f�o�r�m�a�t�o�r�ó�w� �i� �c�e�w�e�k
�i�n�d�u�k�c�y�j�n�y�c�h�,� �a� �n�i�e� �p�r�z�e�z� �b�e�z�p�o�[�r�e�d�n�i�e� �o�d�d�z�i�a�B�y�w�a�n�i�e� �n�a� �p�r�z�e�w�o�d�n�i�k�i�.

4. PROPONOWANY MECHANIZM

�P�r�o�p�o�n�u�j�e�m�y�,� �|�e� �k�o�h�e�r�e�n�c�j�a� �f�a�z�o�w�a� �w� �n�i�s�k�i�c�h� �c�z���s�t�o�t�l�i�w�o�[�c�i�a�c�h� �j�e�s�t� �w�r�a�|�l�i�w�a� �n�a� �p�o�w�o�l�n��� �e�w�o�l�u�c�j��� �c�z�a�s�o�w��� �l�o�k�a�l�n�e�g�o� �p�o�l�a
�g�e�o�m�a�g�n�e�t�y�c�z�n�e�g�o� �p�o�p�r�z�e�z� �d�w�i�e� �s�p�r�z���|�o�n�e� �[�c�i�e�|�k�i�.

�P�o� �p�i�e�r�w�s�z�e�,� �t�r�a�n�s�f�o�r�m�a�t�o�r�y� �i� �c�e�w�k�i� �i�n�d�u�k�c�y�j�n�e� �z� �r�d�z�e�n�i�e�m� �|�e�l�a�z�n�y�m� �p�o�w�s�z�e�c�h�n�e� �w� �z�a�s�i�l�a�c�z�a�c�h� �a�u�d�i�o� �i� �s�i�e�c�i�a�c�h� �z�w�r�o�t�n�i�c�o�w�y�c�h
�w�y�k�a�z�u�j��� �s�u�b�t�e�l�n�e� �z�m�i�a�n�y� �p�u�n�k�t�u� �p�r�a�c�y� �w� �m�i�a�r��� �p�r�z�e�s�u�w�a�n�i�a� �s�i��� �p�o�l�a� �o�t�o�c�z�e�n�i�a�.� �W�p�B�y�w� �n�a� �p�o�j�e�d�y�n�c�z�y� �k�o�m�p�o�n�e�n�t� �j�e�s�t� �n�i�e�w�i�e�l�k�i�,
�c�z���s�t�o� �p�o�n�i�|�e�j� �p�r�o�g�u� �k�o�n�w�e�n�c�j�o�n�a�l�n�y�c�h� �p�r�o�t�o�k�o�B�ó�w� �p�o�m�i�a�r�o�w�y�c�h�.� �W�p�B�y�w� �z�s�u�m�o�w�a�n�y� �w� �o�b�r���b�i�e� �k�o�m�p�l�e�t�n�e�g�o� �t�o�r�u� �s�y�g�n�a�B�o�w�e�g�o
�-�-� �j�u�|� �n�i�e�.

�P�o� �d�r�u�g�i�e�,� �e�l�e�m�e�n�t�y� �p�r�z�e�w�o�d�z���c�e� �t�o�r�u� �s�y�g�n�a�B�o�w�e�g�o� �d�o�[�w�i�a�d�c�z�a�j��� �p�o�w�o�l�i� �z�m�i�e�n�i�a�j���c�e�j� �s�i��� �i�n�d�u�k�o�w�a�n�e�j� �S�E�M� �w� �m�i�a�r��� �m�i�g�r�a�c�j�i� �p�o�l�a�,
�w�n�o�s�z���c� �z�m�i�e�n�n�e� �w� �c�z�a�s�i�e� �p�r�z�e�s�u�n�i���c�i�e� �d�o� �o�d�n�i�e�s�i�e�D� �m�a�s�y�.� �W� �d�o�b�r�z�e� �z�a�p�r�o�j�e�k�t�o�w�a�n�y�c�h� �i�n�s�t�a�l�a�c�j�a�c�h� �j�e�s�t� �t�o� �p�o�m�i�j�a�l�n�e� �w� �d�a�n�e�j
�c�h�w�i�l�i�.� �S�c�a�B�k�o�w�a�n�e� �p�r�z�e�z� �m�i�e�s�i���c�e� �i� �p�r�z�e�z� �w�i�e�l�e� �p�u�n�k�t�ó�w� �m�a�s�y� �w� �z�B�o�|�o�n�y�m� �t�o�r�z�e�,� �w�y�t�w�a�r�z�a� �p�o�w�o�l�n�y� �d�r�y�f� �u�d�o�k�u�m�e�n�t�o�w�a�n�y� �t�u�t�a�j�.

�O�b�a� �e�f�e�k�t�y� �s��� �i�n�d�y�w�i�d�u�a�l�n�i�e� �n�i�e�w�i�e�l�k�i�e�.� �I�c�h� �k�o�m�b�i�n�a�c�j�a�,� �s�c�a�B�k�o�w�a�n�a� �w� �o�b�r���b�i�e� �s�t�e�r�e�o�f�o�n�i�c�z�n�e�g�o� �t�o�r�u� �s�y�g�n�a�B�o�w�e�g�o� �p�r�a�c�u�j���c�e�g�o� �w
�s�t�r�e�f�i�e� �m�i�g�r�u�j���c�e�g�o� �o�d�w�r�ó�c�o�n�e�g�o� �s�t�r�u�m�i�e�n�i�a�,� �j�e�s�t� �w�y�s�t�a�r�c�z�a�j���c�a�,� �a�b�y� �w�y�j�a�[�n�i��� �z�a�o�b�s�e�r�w�o�w�a�n��� �u�t�r�a�t��� �k�o�h�e�r�e�n�c�j�i�.

5. KOMPENSACJA

�K�o�n�w�e�n�c�j�o�n�a�l�n�e� �k�o�n�d�y�c�j�o�n�o�w�a�n�i�e� �m�o�c�y� �a�d�r�e�s�u�j�e� �w�y�s�o�k�o�c�z���s�t�o�t�l�i�w�o�[�c�i�o�w�y� �s�z�u�m� �s�i�e�c�i�o�w�y�,� �l�e�c�z� �j�e�s�t� �n�i�e�w�r�a�|�l�i�w�e� �n�a� �p�o�w�o�l�n�y� �d�r�y�f
geomagnetyczny. Skuteczna kompensacja wymaga monitorowania lokalnego pola w czasie rzeczywistym oraz aktywnej
kompensacji na etapie dostarczania mocy.

�K�o�n�d�y�c�j�o�n�e�r� �P�o�w�e�r� �L�o�c�k� �f�i�r�m�y� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o� �-�-� �S�o�l�a�r�-�A�w�a�r�e� �P�o�w�e�r� �C�o�n�d�i�t�i�o�n�e�r�,� �c�h�o��� �o�p�r�a�c�o�w�a�n�y� �p�i�e�r�w�o�t�n�i�e� �z� �m�y�[�l��� �o
�B�a�g�o�d�z�e�n�i�u� �s�k�u�t�k�ó�w� �r�o�z�b�B�y�s�k�ó�w� �s�B�o�n�e�c�z�n�y�c�h� �(�O�h�m�,� �F�e�r�r�o�,� �T�a�n�a�k�a�,� �S�o�l�d�e�r�,� �2�0�2�6�)�,� �n�a�d�a�j�e� �s�i��� �d�o� �t�e�g�o� �z�a�s�t�o�s�o�w�a�n�i�a� �p�o
�o�d�p�o�w�i�e�d�n�i�e�j� �r�e�w�i�z�j�i� �o�p�r�o�g�r�a�m�o�w�a�n�i�a� �u�k�B�a�d�o�w�e�g�o� �(�v�3�.�4�.�0� �i� �n�o�w�s�z�e�)�.� �K�o�m�i�t�e�t� �z�a�u�w�a�|�a�,� �|�e� �b�a�z�o�w�e� �u�k�B�a�d�y� �k�o�m�p�e�n�s�a�c�y�j�n�e� �s��
�w�y�s�t�a�r�c�z�a�j���c�e�;� �j�e�d�y�n�i�e� �o�p�r�o�g�r�a�m�o�w�a�n�i�e� �s�t�e�r�u�j���c�e� �w�y�m�a�g�a� �r�o�z�s�z�e�r�z�e�n�i�a� �w� �c�e�l�u� �u�w�z�g�l���d�n�i�e�n�i�a� �w�o�l�n�i�e�j�s�z�e�j� �s�k�a�l�i� �c�z�a�s�o�w�e�j� �z�j�a�w�i�s�k
geomagnetycznych.

�D�l�a� �i�n�s�t�a�l�a�c�j�i� �w� �n�a�j�b�a�r�d�z�i�e�j� �d�o�t�k�n�i���t�y�c�h� �s�t�r�e�f�a�c�h� �k�o�m�i�t�e�t� �z�a�l�e�c�a� �p�ó�B�r�o�c�z�n�e� �o�d�s�t���p�y� �m�i���d�z�y� �k�a�l�i�b�r�a�c�j�a�m�i�,� �z�a�m�i�a�s�t� �k�o�n�w�e�n�c�j�o�n�a�l�n�e�g�o
�c�y�k�l�u� �r�o�c�z�n�e�g�o�.� �D�r�y�f� �m�i���d�z�y� �k�a�l�i�b�r�a�c�j�a�m�i� �p�o�w�i�n�i�e�n� �b�y��� �r�e�j�e�s�t�r�o�w�a�n�y� �i� �a�n�a�l�i�z�o�w�a�n�y� �p�o�d� �k���t�e�m� �p�u�n�k�t�ó�w� �p�r�z�e�g�i���c�i�a� �z�b�i�e�|�n�y�c�h� �z
�u�d�o�k�u�m�e�n�t�o�w�a�n�y�m�i� �z�d�a�r�z�e�n�i�a�m�i� �m�i�g�r�a�c�j�i� �p�B�a�t�ó�w�.

6. WNIOSKI

�M�i�g�r�a�c�j�a� �o�d�w�r�ó�c�o�n�y�c�h� �p�B�a�t�ó�w� �s�t�r�u�m�i�e�n�i�a� �n�i�e� �j�e�s�t� �w�y�B���c�z�n�i�e� �k�w�e�s�t�i��� �g�e�o�f�i�z�y�k�i� �a�k�a�d�e�m�i�c�k�i�e�j�.� �J�e�s�t�,� �j�a�k� �s�t�w�i�e�r�d�z�a� �k�o�m�i�t�e�t�,� �p�o�w�o�l�i
�r�o�z�w�i�j�a�j���c�y�m� �s�i��� �p�r�o�b�l�e�m�e�m� �a�u�d�i�o�,� �k�t�ó�r�y� �b�y�B� �m�y�l�o�n�y� �z�e� �s�t�a�r�z�e�n�i�e�m� �s�i��� �k�o�m�p�o�n�e�n�t�ó�w�,� �d�r�y�f�e�m� �a�k�u�s�t�y�k�i� �p�o�m�i�e�s�z�c�z�e�n�i�a� �o�r�a�z
�z�m���c�z�e�n�i�e�m� �s�B�u�c�h�a�c�z�a�.

�Z�a�l�e�c�a�m�y�,� �a�b�y� �k�r�y�t�y�c�z�n�e� �i�n�s�t�a�l�a�c�j�e� �w� �d�o�t�k�n�i���t�y�c�h� �s�t�r�e�f�a�c�h� �w�d�r�o�|�y�B�y� �k�o�m�p�e�n�s�a�c�j��� �u�w�z�g�l���d�n�i�a�j���c��� �p�o�l�e� �o�r�a�z� �p�o�n�o�w�n�i�e� �o�c�e�n�i�a�B�y
�k�o�h�e�r�e�n�c�j��� �f�a�z�o�w��� �w� �o�d�s�t���p�a�c�h� �p�ó�B�r�o�c�z�n�y�c�h�.� �Z�a�l�e�c�a�m�y� �p�o�n�a�d�t�o�,� �a�b�y� �l�i�t�e�r�a�t�u�r�a� �i�n�|�y�n�i�e�r�i�i� �d�z�w�i���k�u� �z�a�c�z���B�a� �t�r�a�k�t�o�w�a��� �l�o�k�a�l�n�e
�[�r�o�d�o�w�i�s�k�o� �g�e�o�m�a�g�n�e�t�y�c�z�n�e� �j�a�k�o� �w�a�r�u�n�e�k� �b�r�z�e�g�o�w�y� �z�m�i�e�n�n�y� �w� �c�z�a�s�i�e�,� �a� �n�i�e� �s�t�a�t�y�c�z�n�y�.

�K�o�m�i�t�e�t� �u�z�n�a�j�e�,� �|�e� �i�m�p�l�i�k�a�c�j�e� �t�e�j� �p�r�a�c�y� �s��� �n�i�e�w�y�g�o�d�n�e� �d�l�a� �c�z���[�c�i� �p�r�a�s�y� �k�o�n�s�u�m�e�n�c�k�i�e�j� �a�u�d�i�o�f�i�l�s�k�i�e�j�,� �k�t�ó�r�a� �h�i�s�t�o�r�y�c�z�n�i�e� �o�d�r�z�u�c�a�B�a
�i�n�|�y�n�i�e�r�i��� �u�w�z�g�l���d�n�i�a�j���c��� �p�o�l�e� �j�a�k�o� �p�o�z��� �m�a�r�k�e�t�i�n�g�o�w���.� �Z�a�p�r�a�s�z�a�m�y� �j��� �d�o� �p�o�n�o�w�n�e�g�o� �r�o�z�w�a�|�e�n�i�a�.
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