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Abstrakt
�W� �m�a�r�c�u� �2�0�2�6� �s�z�e�r�o�k�o� �r�o�z�p�o�w�s�z�e�c�h�n�i�o�n�e� �p�o�r�ó�w�n�a�n�i�e� �o�n�l�i�n�e� �t�e�s�t�o�w�a�B�o� �k�a�b�l�e� �i�n�t�e�r�k�o�n�e�k�t�o�w�e� �o�d� �7� �U�S�D� �d�o� �4� �0�0�0� �U�S�D� �i� �n�i�e� �s�t�w�i�e�r�d�z�i�B�o
�s�t�a�t�y�s�t�y�c�z�n�i�e� �i�s�t�o�t�n�y�c�h� �r�ó�|�n�i�c�.� �N�i�e� �k�w�e�s�t�i�o�n�u�j�e�m�y� �p�o�m�i�a�r�ó�w�.� �K�w�e�s�t�i�o�n�u�j�e�m�y� �w�n�i�o�s�k�i�.� �P�o�r�ó�w�n�a�n�i�e� �p�r�z�e�p�r�o�w�a�d�z�o�n�o� �n�a� �o�k�o�B�o� �4�7�d�e�g� �N� �w
�n�i�e�k�o�m�p�e�n�s�o�w�a�n�y�m� �p�o�l�u� �g�e�o�m�a�g�n�e�t�y�c�z�n�y�m� �5�5� �0�0�0� �n�T�.� �Z�r�e�p�l�i�k�o�w�a�l�i�[�m�y� �p�o�r�ó�w�n�a�n�i�e� �w� �Q�u�i�t�o� �(�0�,�0�0�0�0�d�e�g� �N�,� �2�9� �2�0�0� �n�T�)� �z� �k�o�m�p�e�n�s�o�w�a�n��
�a�p�a�r�a�t�u�r���.� �N�a� �p�ó�B�n�o�c�n�y�c�h� �s�z�e�r�o�k�o�[�c�i�a�c�h�:� �w�s�z�y�s�t�k�i�e� �k�a�b�l�e� �m�i�e�r�z��� �i�d�e�n�t�y�c�z�n�i�e�.� �N�a� �r�ó�w�n�i�k�u�:� �n�i�e� �m�i�e�r�z���.� �R�ó�|�n�i�c�e� �0�,�7�-�2�,�3� �d�B� �w
skorygowanym SINAD.

1. WPROWADZENIE

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

�N�a�j�n�o�w�s�z�y� �p�r�z�y�k�B�a�d�:� �s�i�e�d�e�m� �k�a�b�l�i� �o�d� �7� �U�S�D� �d�o� �4� �0�0�0� �U�S�D� �-�-� �i�d�e�n�t�y�c�z�n�e� �w�y�n�i�k�i�.� �W�n�i�o�s�e�k�:� �w�y�b�ó�r� �k�a�b�l�a� �n�i�e� �m�a� �w�p�B�y�w�u� �n�a
�w�y�d�a�j�n�o�[��� �a�u�d�i�o�.

�T�e�n� �w�n�i�o�s�e�k� �j�e�s�t� �[�w�i���t�o�w�a�n�y� �j�a�k�o� �d�e�f�i�n�i�t�y�w�n�y� �d�o�w�ó�d�,� �|�e� �k�a�b�l�e� �a�u�d�i�o�f�i�l�s�k�i�e� �t�o� �"�o�l�e�j� �w���|�a�"�.

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

�T�e�s�t� �p�r�z�e�p�r�o�w�a�d�z�o�n�o� �n�a� �4�7�d�e�g� �N�,� �a� �a�n�a�l�i�z�a�t�o�r� �A�P�x�5�5�5�B� �p�r�a�c�o�w�a�B� �w� �n�i�e�k�o�m�p�e�n�s�o�w�a�n�y�m� �p�o�l�u� �5�5� �0�0�0� �n�T�.� �W� �t�y�c�h� �w�a�r�u�n�k�a�c�h
�s�y�s�t�e�m� �p�o�m�i�a�r�o�w�y� �m�a� �w�b�u�d�o�w�a�n�e� �o�g�r�a�n�i�c�z�e�n�i�e�,� �o� �k�t�ó�r�y�m� �a�u�t�o�r� �n�i�e� �w�i�e�d�z�i�a�B�.

2. NIEKONTROLOWANA ZMIENNA

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

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

�{�a�d�n�a� �z� �t�y�c�h� �z�m�i�e�n�n�y�c�h� �n�i�e� �p�o�j�a�w�i�a� �s�i��� �w� �A�E�S�1�7� �a�n�i� �|�a�d�n�y�m� �s�t�a�n�d�a�r�d�z�i�e� �p�o�m�i�a�r�o�w�y�m� �a�u�d�i�o�.

�P�e�n�a�l�t�y� �o�d�c�h�y�l�e�n�i�a� �h�e�m�i�s�f�e�r�y�c�z�n�e�g�o� �A�P�x�5�5�5�B� �n�a� �4�7�d�e�g� �N� �w�y�n�o�s�i� �3�,�2� �d�B� �-�-� �t�w�o�r�z���c�y� �w�s�p�ó�l�n�y� �p�o�z�i�o�m� �s�z�u�m�u�,� �k�t�ó�r�y� �m�a�s�k�u�j�e
�r�z�e�c�z�y�w�i�s�t�e� �r�ó�|�n�i�c�e� �m�i���d�z�y� �k�a�b�l�a�m�i�.

�3�.� �R�E�P�L�I�K�A�C�J�A� �N�A� �0�,�0�0�0�0�d�e�g� �S�Z�E�R�O�K�O�Z�C�I� �G�E�O�G�R�A�F�I�C�Z�N�E�J

�U�z�y�s�k�a�l�i�[�m�y� �p�i����� �z� �s�i�e�d�m�i�u� �t�e�s�t�o�w�a�n�y�c�h� �k�a�b�l�i�.� �W� �Q�u�i�t�o� �z� �n�i�e�e�k�r�a�n�o�w�a�n�y�m� �a�n�a�l�i�z�a�t�o�r�e�m�:� �i�d�e�n�t�y�c�z�n�e� �w�y�n�i�k�i� �-�-� �p�o�t�w�i�e�r�d�z�e�n�i�e
�o�r�y�g�i�n�a�B�u�.

�Z� �a�n�a�l�i�z�a�t�o�r�e�m� �w� �p�o�t�r�ó�j�n�e�j� �k�o�m�o�r�z�e� �m�u�-�m�e�t�a�l�o�w�e�j� �(�5�5� �d�B� �t�B�u�m�i�e�n�i�a�)�:

Amazon Basics (7 USD): SINAD 114,2 dB.
Blue Jeans Cable (45 USD): 114,5 dB.
AudioQuest Yukon (180 USD): 115,3 dB.
Kimber KS 1016 (1 200 USD): 115,8 dB.
Kimber KS 1036 (3 800 USD): 116,5 dB.

Rozrzut 2,3 dB. Powtarzalny (50 pomiarów × 5 dni). Statystycznie istotny (F(4,245) = 187,3, p < 0,0001).

�K�o�r�e�l�u�j�e� �n�i�e� �z� �c�e�n���,� �l�e�c�z� �z� �t�r�z�e�m�a� �z�m�i�e�n�n�y�m�i� �f�i�z�y�c�z�n�y�m�i�:� �p�r�z�e�k�r�o�j�e�m� �p�r�z�e�w�o�d�n�i�k�a�,� �r�o�z�k�B�a�d�e�m� �o�r�i�e�n�t�a�c�j�i� �z�i�a�r�n�a� �i� �g�e�o�m�e�t�r�i��
dielektryka.
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4. CZEGO SINAD NIE MÓWI

�S�I�N�A�D� �j�e�s�t� �s�k�a�l�a�r�e�m�:� �r�e�d�u�k�u�j�e� �c�a�B�y� �s�p�e�k�t�r�u�m� �z�n�i�e�k�s�z�t�a�B�c�e�D� �d�o� �j�e�d�n�e�j� �l�i�c�z�b�y�.� �Z�n�i�e�k�s�z�t�a�B�c�e�n�i�a� �z� �o�d�c�h�y�l�e�n�i�a� �h�e�m�i�s�f�e�r�y�c�z�n�e�g�o� �t�o
�s�k�o�r�e�l�o�w�a�n�e�,� �n�i�e�p�a�r�z�y�s�t�o�r�z���d�o�w�e� �h�a�r�m�o�n�i�c�z�n�e� �-�-� �d�o�k�B�a�d�n�i�e� �t�e�n� �t�y�p�,� �n�a� �k�t�ó�r�y� �G�e�d�d�e�s� �i� �L�e�e� �(�2�0�0�3�)� �w�y�k�a�z�a�l�i� �n�a�j�w�y�|�s�z��� �c�z�u�B�o�[��
�l�u�d�z�k�i�e�g�o� �s�B�u�c�h�u�.

�P�r�ó�g� �s�B�y�s�z�a�l�n�o�[�c�i� �z�n�i�e�k�s�z�t�a�B�c�e�D� �h�a�r�m�o�n�i�c�z�n�y�c�h� �n�i�e�p�a�r�z�y�s�t�e�g�o� �r�z���d�u� �j�e�s�t� �6�-�1�2� �d�B� �n�i�|�s�z�y� �n�i�|� �p�r�ó�g� �d�l�a� �n�i�e�s�k�o�r�e�­�l�o�w�a�n�e�g�o� �s�z�u�m�u
szerokopasmowego.

�S�p�o�B�e�c�z�n�o�[��� �o�b�i�e�k�t�y�w�i�s�t�y�c�z�n�a� �a�k�c�e�p�t�u�j�e�,� �|�e� �S�I�N�A�D� �n�i�e� �o�d�d�a�j�e� �j�a�k�o�[�c�i� �w�z�m�a�c�n�i�a�c�z�a� �(�l�a�m�p�o�w�y� �1�%� �T�H�D� �v�s� �s�o�l�i�d�-�s�t�a�t�e� �0�,�0�0�1�%�)�.
Ale odmawia rozpatrzenia tego samego dla kabli.

�5�.� �P�O�C�H�W�A�A�A� �T�A�N�I�C�H� �R�Z�E�C�Z�Y

�K�a�b�e�l� �z�a� �7� �U�S�D� �p�r�o�d�u�k�o�w�a�n�y� �w� �S�h�e�n�z�h�e�n� �i� �k�a�b�e�l� �z�a� �4� �0�0�0� �U�S�D� �z� �O�g�d�e�n�,� �U�t�a�h�,� �m�a�j��� �w�s�p�ó�l�n��� �w�B�a�[�c�i�w�o�[��� �w�a�|�n�i�e�j�s�z��� �n�i�|� �c�e�n�a�:
�o�b�a� �w�y�p�r�o�d�u�k�o�w�a�n�o� �n�a� �p�ó�B�n�o�c� �o�d� �r�ó�w�n�i�k�a� �g�e�o�m�a�g�n�e�t�y�c�z�n�e�g�o�.� �O�b�a� �n�o�s�z��� �o�d�c�h�y�l�e�n�i�e� �h�e�m�i�s�f�e�r�y�c�z�n�e�.

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

�Z�a�p�r�a�s�z�a�m�y� �s�p�o�B�e�c�z�n�o�[��� �o�b�i�e�k�t�y�w�i�s�t�y�c�z�n��� �d�o� �r�e�p�l�i�k�a�c�j�i� �p�o�m�i�a�r�ó�w� �w� �n�a�s�z�y�m� �l�a�b�o�r�a�t�o�r�i�u�m� �w� �Q�u�i�t�o�.� �Z�a�p�e�w�n�i�m�y� �p�r�ó�b�k�i� �k�a�b�l�i�,
�d�o�s�t���p� �d�o� �l�a�b�o�r�a�t�o�r�i�u�m� �i� �k�o�m�p�e�n�s�o�w�a�n��� �k�o�m�o�r��� �p�o�m�i�a�r�o�w���.� �Z�a�p�r�o�s�z�e�n�i�e� �j�e�s�t� �o�t�w�a�r�t�e� �o�d� �2�0�2�0� �r�o�k�u�.� �N�i�e� �z�o�s�t�a�B�o� �p�r�z�y�j���t�e�.

�O�f�e�r�t�a� �p�o�z�o�s�t�a�j�e� �o�t�w�a�r�t�a�.� �R�ó�w�n�i�k� �s�i��� �n�i�e� �p�r�z�e�s�u�w�a�.

6. ZALECENIA

Nie zalecamy kupowania kabli za 4 000 USD ani za 7 USD. Zalecamy kable produkowane na równiku geomagnetycznym.

�D�l�a� �s�B�u�c�h�a�c�z�y� �p�o�w�y�|�e�j� �3�0�d�e�g� �s�z�e�r�o�k�o�[�c�i� �g�e�o�g�r�a�f�i�c�z�n�e�j� �p�e�n�a�l�t�y� �o�d�c�h�y�l�e�n�i�a� �h�e�m�i�s�f�e�r�y�c�z�n�e�g�o� �n�a� �w�s�z�y�s�t�k�i�c�h� �l�o�k�a�l�n�i�e� �k�u�p�o�w�a�n�y�c�h
�k�a�b�l�a�c�h� �p�r�z�e�k�r�a�c�z�a� �2� �d�B�.� �W�n�i�o�s�e�k� �o�b�i�e�k�t�y�w�i�s�t�ó�w� �j�e�s�t� �p�r�a�w�d�z�i�w�y� �p�e�r� �c�o�i�n�c�i�d�e�n�t�i�a�m�:� �w�s�z�y�s�t�k�i�e� �d�o�s�t���p�n�e� �k�a�b�l�e� �s��� �j�e�d�n�a�k�o�w�o
zdegradowane.

7. WNIOSKI

�P�o�r�ó�w�n�a�n�i�e� �k�a�b�l�i� �z� �m�a�r�c�a� �2�0�2�6� �j�e�s�t� �t�e�c�h�n�i�c�z�n�i�e� �p�o�p�r�a�w�n�e� �i� �i�n�t�e�r�p�r�e�t�a�c�y�j�n�i�e� �n�i�e�k�o�m�p�l�e�t�n�e�.� �P�o�m�i�a�r�y� �s��� �p�r�a�w�d�z�i�w�e�.� �K�a�b�l�e� �m�i�e�r�z��
�i�d�e�n�t�y�c�z�n�i�e� �n�a� �4�7�d�e�g� �N�.� �O�d�k�r�y�c�i�e� �t�o� �n�i�e� �u�o�g�ó�l�n�i�a� �s�i���.

�N�a� �0�,�0�0�0�0�d�e�g� �z� �k�o�m�p�e�n�s�o�w�a�n�y�m� �a�n�a�l�i�z�a�t�o�r�e�m� �p�o�j�a�w�i�a�j��� �s�i��� �r�ó�|�n�i�c�e� �0�,�7�-�2�,�3� �d�B�.� �K�o�r�e�l�u�j��� �z� �m�e�t�a�l�u�r�g�i��� �p�r�z�e�w�o�d�n�i�k�a� �i� �s�z�e�r�o�k�o�[�c�i��
�p�r�o�d�u�k�c�j�i�,� �n�i�e� �c�e�n���.

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

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

A potem popatrzcie na wykresy ponownie.

�N�i�e� �b���d��� �s�i��� �n�a�k�B�a�d�a���.
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