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�P�R�O�D�U�K�C�J�A� �A�M�O�N�I�A�K�U� �W� �O�P�A�R�C�I�U� �O� �Z�I�E�L�O�N�Y� �W�O�D�Ó�R
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�r�o�l� �K�u�c�h�a�r�s�k�i

�C�z�y� �z�i�e�l�o�n�y� �w�o�d�ó�r� �m�a� �s�z�a�n�s��� �w�y�p�r�z�e��� �t�r�a�d�y�c�y�j�n�e� �m�e�t�o�d�y� �p�r�o�d�u�k�c�j�i� �a�m�o�n�i�a�k�u�?� �O�b�e�c�n�i�e� �n�a�j�p�o�w�s�z�e�c�h�n�i�e�j�s�z�y�m� �s�p�o�s�o�b�e�m� �p�o�z�y�s�k�i�w�a�n�i�a� �t�e�g�o

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

�a�z�o�t�e�m� �w� �t�e�m�p�e�r�a�t�u�r�z�e� �o�k�o�B�o� �4�5�0�°�C� �w� �r�e�a�k�t�o�r�a�c�h� �g�a�z�o�w�y�c�h� �w� �r�a�m�a�c�h� �p�r�o�c�e�s�u� �H�a�b�e�r�a�-�B�o�s�c�h�a�.� �W� �t�r�a�k�c�i�e� �p�r�z�e�p�r�o�w�a�d�z�a�n�i�a� �t�e�j

�k�o�n�w�e�n�c�j�o�n�a�l�n�e�j� �m�e�t�o�d�y� �d�o� �[�r�o�d�o�w�i�s�k�a� �e�m�i�t�o�w�a�n�e� �s��� �o�l�b�r�z�y�m�i�e� �i�l�o�[�c�i�.� �S�z�a�c�u�j�e� �s�i���,� �|�e� �p�r�o�c�e�s� �t�e�n� �o�d�p�o�w�i�a�d�a� �z�a� �o�k�o�B�o� �1�,�8� �p�r�o�c�.� �[�w�i�a�t�o�w�e�j

�e�m�i�s�j�i� �t�e�g�o� �g�a�z�u� �C�O�2�.

�K�a�t�e�g�o�r�i�e�:� �A�k�t�u�a�l�n�o�[�c�i�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �a�m�o�n�i�a�k�,� �p�r�o�d�u�k�c�j�a�,� �z�i�e�l�o�n�y� �w�o�d�ó�r
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�C�z�y� �z�i�e�l�o�n�y� �w�o�d�ó�r� �m�a� �s�z�a�n�s��� �w�y�p�r�z�e��� �t�r�a�d�y�c�y�j�n�e� �m�e�t�o�d�y� �p�r�o�d�u�k�c�j�i� �a�m�o�n�i�a�k�u�?� �O�b�e�c�n�i�e� �n�a�j�p�o�w�s�z�e�c�h�n�i�e�j�s�z�y�m� �s�p�o�s�o�b�e�m� �p�o�z�y�s�k�i�w�a�n�i�a� �t�e�g�o

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

�a�z�o�t�e�m� �w� �t�e�m�p�e�r�a�t�u�r�z�e� �o�k�o�B�o� �4�5�0�°�C� �w� �r�e�a�k�t�o�r�a�c�h� �g�a�z�o�w�y�c�h� �w� �r�a�m�a�c�h� �p�r�o�c�e�s�u� �H�a�b�e�r�a�-�B�o�s�c�h�a�.� �W� �t�r�a�k�c�i�e� �p�r�z�e�p�r�o�w�a�d�z�a�n�i�a� �t�e�j

�k�o�n�w�e�n�c�j�o�n�a�l�n�e�j� �m�e�t�o�d�y� �d�o� �[�r�o�d�o�w�i�s�k�a� �e�m�i�t�o�w�a�n�e� �s��� �o�l�b�r�z�y�m�i�e� �i�l�o�[�c�i�.� �S�z�a�c�u�j�e� �s�i���,� �|�e� �p�r�o�c�e�s� �t�e�n� �o�d�p�o�w�i�a�d�a� �z�a� �o�k�o�B�o� �1�,�8� �p�r�o�c�.� �[�w�i�a�t�o�w�e�j

�e�m�i�s�j�i� �t�e�g�o� �g�a�z�u� �C�O�2�.

�P�r�o�d�u�k�c�j�a� �a�m�o�n�i�a�k�u� �w� �o�p�a�r�c�i�u� �o� �z�i�e�l�o�n�y� �w�o�d�ó�r

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

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

�z�a�s�i�l�a�n�y� �e�n�e�r�g�i��� �o�d�n�a�w�i�a�l�n��� �z�a�k�B�a�d� �p�r�o�d�u�k�c�y�j�n�y�.� �I�n�i�c�j�a�t�o�r�a�m�i� �s��� �[�w�i�a�t�o�w�e� �s�p�ó�B�k�i� �A�i�r� �P�r�o�d�u�c�t�s�,� �A�C�W�A� �P�o�w�e�r� �o�r�a�z� �N�E�O�M�.� �N�a�j�w�i���k�s�z�y� �n�a

�[�w�i�e�c�i�e� �z�a�k�B�a�d� �p�r�o�d�u�k�u�j���c�y� �z�i�e�l�o�n�y� �w�o�d�ó�r� �m�a� �z�o�s�t�a��� �w�y�b�u�d�o�w�a�n�y� �w� �c�i���g�u� �p�i���c�i�u� �l�a�t� �w� �s�p�e�c�j�a�l�n�e�j� �s�t�r�e�f�i�e� �z�r�ó�w�n�o�w�a�|�o�n�e�g�o� �r�o�z�w�o�j�u� �N�E�O�M� �w

�p�ó�B�n�o�c�n�o�-�z�a�c�h�o�d�n�i�e�j� �c�z���[�c�i� �A�r�a�b�i�i� �S�a�u�d�y�j�s�k�i�e�j�.� �J�e�g�o� �w�a�r�t�o�[��� �s�z�a�c�o�w�a�n�a� �j�e�s�t� �n�a� �5� �m�l�d� �d�o�l�a�r�ó�w�.� �P�r�z�e�w�i�d�u�j�e� �s�i���,� �|�e� �z�a�k�B�a�d� �b���d�z�i�e� �p�r�o�d�u�k�o�w�a�B

�d�z�i�e�n�n�i�e� �d�o� �6�5�0� �t� �b�e�z�e�m�i�s�y�j�n�e�g�o� �w�o�d�o�r�u� �w� �p�o�s�t�a�c�i� �z�i�e�l�o�n�e�g�o� �a�m�o�n�i�a�k�u�  �� �o�p�B�a�c�a�l�n�e�g�o� �r�o�z�w�i���z�a�n�i�a� �d�l�a� �t�r�a�n�s�p�o�r�t�u� �n�a� �c�a�B�y�m� �[�w�i�e�c�i�e�.

�P�r�z�e�d�s�i���w�z�i���c�i�e� �p�o�z�w�o�l�i� �n�a� �r�e�d�u�k�c�j��� �e�m�i�s�j�i� �C�O�2� �n�a�w�e�t� �o� �3� �m�l�n� �t� �r�o�c�z�n�i�e�.

�J�a�k� �w�y�p�r�o�d�u�k�o�w�a��� �z�i�e�l�o�n�y� �w�o�d�ó�r�?

�A�b�y� �w�y�p�r�o�d�u�k�o�w�a��� �t�e�n� �s�u�r�o�w�i�e�c� �z�a�k�B�a�d�a� �s�i��� �w�y�k�o�r�z�y�s�t�a�n�i�e� �s�p�r�a�w�d�z�o�n�y�c�h� �n�a� �[�w�i�e�c�i�e� �t�e�c�h�n�o�l�o�g�i�i�,� �z�a�s�i�l�a�n�y�c�h� �w�y�B���c�z�n�i�e� �e�n�e�r�g�i��� �z�e� �z�r�ó�d�e�B

�o�d�n�a�w�i�a�l�n�y�c�h�.� �E�n�e�r�g�i�a� �p�o�t�r�z�e�b�n�a� �d�o� �u�r�u�c�h�o�m�i�e�n�i�a� �i� �p�o�d�t�r�z�y�m�y�w�a�n�i�a� �p�r�o�c�e�s�ó�w� �t�e�c�h�n�o�l�o�g�i�c�z�n�y�c�h� �(�4� �G�W�)� �p�o�z�y�s�k�a�n�a� �z�o�s�t�a�n�i�e� �z� �e�l�e�k�t�r�o�w�n�i

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

�e�n�e�r�g�i�i� �n�a� �m�a�s�o�w��� �s�k�a�l���.� �D�z�i���k�i� �w�y�k�o�r�z�y�s�t�a�n�i�u� �n�o�w�o�c�z�e�s�n�y�c�h� �t�e�c�h�n�o�l�o�g�i�i�,� �z�a�k�B�a�d� �b���d�z�i�e� �w� �s�t�a�n�i�e� �p�r�o�d�u�k�o�w�a��� �r�o�c�z�n�i�e� �o�k�o�B�o� �1�,�2� �m�l�n� �t

�z�i�e�l�o�n�e�g�o� �a�m�o�n�i�a�k�u�.

�Z�i�e�l�o�n�y� �w�o�d�ó�r� �i� �j�e�g�o� �r�o�l�a� �w� �g�o�s�p�o�d�a�r�c�e� �[�w�i�a�t�o�w�e�j

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

�[�w�i�e�c�i�e�.� �I�c�h� �c�e�l�e�m� �j�e�s�t� �o�s�i���g�n�i���c�i�e� �n�e�u�t�r�a�l�n�o�[�c�i� �p�o�d� �w�z�g�l���d�e�m� �e�m�i�s�j�i� �C�O�2� �i� �p�o�w�s�t�r�z�y�m�a�n�i�e� �z�m�i�a�n�y� �k�l�i�m�a�t�y�c�z�n�e�j�.� �D�o� �p�r�o�d�u�k�c�j�i� �z�i�e�l�o�n�e�g�o

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

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

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

�z�i�e�l�o�n�e�g�o� �w�o�d�o�r�u� �s�t�a�l�e� �s�i��� �r�o�z�w�i�j�a�,� �a� �w� �2�0�2�3� �r�.� �m�i���d�z�y�n�a�r�o�d�o�w�e� �f�i�r�m�y� �p�o�d�p�i�s�a�B�y� �w�s�t���p�n�e� �u�m�o�w�y� �n�a� �p�r�o�j�e�k�t�y� �z�w�i���z�a�n�e� �z� �z�i�e�l�o�n�y�m

�a�m�o�n�i�a�k�i�e�m� �i� �w�o�d�o�r�e�m�.� �I�c�h� �w�a�r�t�o�[��� �t�o� �3�3� �m�l�d� �d�o�l�a�r�ó�w�.
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�E�N�E�R�G�I�A� �O�D�N�A�W�I�A�L�N�A� �A� �P�R�O�D�U�K�C�J�A� �N�A�W�O�Z�Ó�W
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�r�o�l� �K�u�c�h�a�r�s�k�i
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�W�i�l�n�o� �Z�i�e�l�o�n��� �S�t�o�l�i�c��� �E�u�r�o�p�y� �2�0�2�5�  �� �d�l�a�c�z�e�g�o� �m�i�a�s�t�o� �z�a�s�B�u�|�y�B�o� �n�a� �t�e�n

�z�a�s�z�c�z�y�t�n�y� �t�y�t�u�B�?

�O�t�o� �k�i�l�k�a� �k�l�u�c�z�o�w�y�c�h� �p�o�w�o�d�ó�w�:

�Z�i�e�l�o�n�a� �i�n�f�r�a�s�t�r�u�k�t�u�r�a

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

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

�T�r�a�n�s�p�o�r�t� �p�u�b�l�i�c�z�n�y
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�s�u�b�s�t�a�n�c�j�i� �d�o� �a�t�m�o�s�f�e�r�y�.

�O�c�h�r�o�n�a� �p�r�z�y�r�o�d�y

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

�m�i�e�s�z�k�a�D�c�y� �m�o�g��� �c�i�e�s�z�y��� �s�i��� �n�a�t�u�r���,� �n�a�w�e�t� �w� �s�a�m�y�m� �c�e�n�t�r�u�m� �o�b�s�z�a�r�u� �z�u�r�b�a�n�i�z�o�w�a�n�e�g�o�.

�E�d�u�k�a�c�j�a� �e�k�o�l�o�g�i�c�z�n�a

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

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

�W�s�p�ó�B�p�r�a�c�a� �m�i���d�z�y�n�a�r�o�d�o�w�a

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

�i�n�i�c�j�a�t�y�w�y� �m�a�j���c�e� �n�a� �c�e�l�u� �p�o�p�r�a�w��� �j�a�k�o�[�c�i� �|�y�c�i�a� �i� �r�e�d�u�k�c�j��� �w�p�B�y�w�u� �n�a� �[�r�o�d�o�w�i�s�k�o�.

�W�i�l�n�o� �Z�i�e�l�o�n��� �S�t�o�l�i�c��� �E�u�r�o�p�y�  �� �j�a�k�i�e� �k�o�r�z�y�[�c�i� �d�a�j�e� �t�e�n� �t�y�t�u�B�?

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

�i�n�w�e�s�t�y�c�j�e� �o�r�a�z� �w�s�p�a�r�c�i�e� �f�i�n�a�n�s�o�w�e� �z�e� �s�t�r�o�n�y� �U�E�.� �W�y�r�ó�|�n�i�o�n�e� �m�i�a�s�t�a� �m�o�g��� �w�y�k�o�r�z�y�s�t�a��� �t�e� �[�r�o�d�k�i� �n�a� �p�r�o�j�e�k�t�y� �z�w�i���z�a�n�e� �z� �e�f�e�k�t�y�w�n�o�[�c�i��

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

�P�o�s�i�a�d�a�n�i�e� �t�e�g�o� �t�y�t�u�B�u� �o�z�n�a�c�z�a� �r�ó�w�n�i�e�|� �p�o�l�i�t�y�c�z�n�e� �w�s�p�a�r�c�i�e� �z�e� �s�t�r�o�n�y� �K�E�.� �L�a�u�r�e�a�c�i� �z�y�s�k�u�j��� �w�a�|�n�e� �m�i�e�j�s�c�e� �w� �k�l�u�c�z�o�w�y�c�h� �w�y�d�a�r�z�e�n�i�a�c�h� �i

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

�w�y�s�o�k�o�[�c�i� �6�0�0� �t�y�s�.� �e�u�r�o� �n�a� �o�r�g�a�n�i�z�a�c�j��� �w�y�d�a�r�z�e�D� �o� �z�a�s�i���g�u� �u�n�i�j�n�y�m�,� �c�o� �u�m�o�|�l�i�w�i�a� �p�r�o�m�o�c�j��� �e�k�o�l�o�g�i�c�z�n�y�c�h� �p�r�a�k�t�y�k� �i� �i�n�i�c�j�a�t�y�w� �n�a� �s�z�c�z�e�b�l�u

�e�u�r�o�p�e�j�s�k�i�m�.

�W�i�l�n�o� �Z�i�e�l�o�n��� �S�t�o�l�i�c��� �E�u�r�o�p�y�  �� �m�i�a�s�t�o� �g�o�t�o�w�e� �d�o� �d�a�l�s�z�y�c�h� �d�z�i�a�B�a�D� �n�a� �r�z�e�c�z

�o�c�h�r�o�n�y� �[�r�o�d�o�w�i�s�k�a

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

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

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



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



�P�C�H�A�Y� �W�O�D�N�E� �K�L�U�C�Z�E�M� �D�O� �C�Z�Y�S�T�S�Z�E�G�O� �Z�R�O�D�O�W�I�S�K�A� �I

�L�E�P�S�Z�E�G�O� �Z�D�R�O�W�I�A� �L�U�D�Z�K�I�E�G�O
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�g�a�t�a� �P�a�v�l�i�n�e�c

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

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

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

�f�a�z�i�e� �i�n�t�e�n�s�y�w�n�e�g�o� �r�o�z�w�o�j�u�.

�K�a�t�e�g�o�r�i�e�:� �A�k�t�u�a�l�n�o�[�c�i�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

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

�f�a�z�i�e� �i�n�t�e�n�s�y�w�n�e�g�o� �r�o�z�w�o�j�u�.

�E�f�e�k�t�y�w�n�e� �o�c�z�y�s�z�c�z�a�n�i�e� �w�o�d�y�  �� �p�r�i�o�r�y�t�e�t� �i� �w�y�z�w�a�n�i�e

�W�e�d�B�u�g� �d�a�n�y�c�h� �E�u�r�o�p�e�j�s�k�i�e�g�o� �B�a�n�k�u� �I�n�w�e�s�t�y�c�y�j�n�e�g�o� �c�o� �r�o�k�u� �n�a� �[�w�i�e�c�i�e� �g�e�n�e�r�u�j�e� �s�i��� �3�8�0� �m�l�d� �m�3� �[�c�i�e�k�ó�w� �k�o�m�u�n�a�l�n�y�c�h�.� �P�r�o�g�n�o�z�y� �o�s�t�r�z�e�g�a�j���,

�|�e� �t�a� �n�i�e�c�h�l�u�b�n�a� �w�a�r�t�o�[��� �d�o� �2�0�3�0� �r�.� �w�z�r�o�[�n�i�e� �o� �k�o�l�e�j�n�e� �2�4� �p�r�o�c�.�,� �a� �d�o� �2�0�5�0� �r�.� �n�a�w�e�t� �o� �p�o�B�o�w���.� �W�i�n�n�e� �s��� �o�c�z�y�w�i�[�c�i�e� �c�i���g�B�y� �w�z�r�o�s�t

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

�r�o�l�n�i�c�t�w�o�,� �k�t�ó�r�e� �w�c�i���|� �n�i�e� �n�a�d���|�a� �z�a� �c�e�l�a�m�i� �z�r�ó�w�n�o�w�a�|�o�n�e�g�o� �r�o�z�w�o�j�u�.

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

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

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

�[�r�o�d�o�w�i�s�k�o�w�y�m�.� �J�u�|� �d�z�i�[�,� �c�o� �r�o�k�u�,� �9�2� �m�l�n� �l�u�d�z�i� �d�o�[�w�i�a�d�c�z�a� �p�r�o�b�l�e�m�ó�w� �z�d�r�o�w�o�t�n�y�c�h� �z� �p�o�w�o�d�u� �z�a�n�i�e�c�z�y�s�z�c�z�e�n�i�a� �w�o�d�y�.

�P�c�h�B�y� �w�o�d�n�e� �i� �i�c�h� �n�i�e�z�w�y�k�B�y� �p�o�t�e�n�c�j�a�B

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

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

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

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

�w� �w�i�e�l�u� �o�c�z�y�s�z�c�z�a�l�n�i�a�c�h�.

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

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

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

�r�e�c�y�k�l�i�n�g�u� �[�c�i�e�k�ó�w� �i� �a�k�t�y�w�n�e�j� �o�c�h�r�o�n�y� �w�o�d�n�y�c�h� �e�k�o�s�y�s�t�e�m�ó�w�.

�C�z�y�m� �s��� �p�c�h�B�y� �w�o�d�n�e�?

�P�c�h�B�y� �w�o�d�n�e� �t�o� �p�o�t�o�c�z�n�e� �o�k�r�e�[�l�e�n�i�e� �r�o�z�w�i�e�l�i�t�k�i� �p�c�h�B�o�w�a�t�e�j� �(�D�a�p�h�n�i�a� �p�u�l�e�x�)�,� �c�z�y�l�i� �d�r�o�b�n�e�g�o�,� �s�B�o�d�k�o�w�o�d�n�e�g�o� �s�k�o�r�u�p�i�a�k�a� �z�a�l�i�c�z�a�n�e�g�o� �d�o

�r�o�d�z�a�j�u� �d�a�f�n�i�.� �M�i�e�r�z���c�e� �o�d� �0�,�2� �d�o� �3� �m�m� �o�r�g�a�n�i�z�m�y� �s��� �t�r�u�d�n�e� �d�o� �i�d�e�n�t�y�f�i�k�a�c�j�i� �g�o�B�y�m� �o�k�i�e�m�,� �a�l�e� �w�y�s�t���p�u�j��� �p�o�w�s�z�e�c�h�n�i�e� �w� �w�i�e�l�u� �z�b�i�o�r�n�i�k�a�c�h

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

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

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

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

�P�c�h�B�y� �w�o�d�n�e� �a� �o�c�z�y�s�z�c�z�a�n�i�e� �w�o�d�y�  �� �j�a�k� �t�o� �d�z�i�a�B�a�?

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

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

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

�p�r�o�b�l�e�m�a�m�i�.

�W�y�b�r�a�n�e� �p�r�z�e�z� �b�a�d�a�c�z�y� �c�z�t�e�r�y� �o�d�m�i�a�n�y� �r�o�z�w�i�e�l�i�t�e�k� �p�c�h�B�o�w�a�t�y�c�h� �o�k�a�z�a�B�y� �s�i��� �s�k�u�t�e�c�z�n�i�e� �u�s�u�w�a��� �z� �w�o�d�y� �d�i�k�l�o�f�e�n�a�k� �(�p�o�p�u�l�a�r�n�y� �l�e�k

�p�r�z�e�c�i�w�b�ó�l�o�w�y� �c�z���s�t�o� �w�y�k�r�y�w�a�n�y� �w� �w�o�d�a�c�h� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�)�,� �a�t�r�a�z�y�n��� �(�h�e�r�b�i�c�y�d� �p�o�w�o�d�u�j���c�y� �z�a�b�u�r�z�e�n�i�a� �p�B�o�d�n�o�[�c�i� �u� �w�i�e�l�u� �g�a�t�u�n�k�ó�w

�s�s�a�k�ó�w�,� �g�a�d�ó�w� �i� �r�y�b�)�,� �a�r�s�e�n� �o�r�a�z� �z�w�i���z�k�i� �p�e�r�f�l�u�o�r�o�w�a�n�e� �(�P�F�O�S�)�,� �c�z�y�l�i� �t�z�w�.� �w�i�e�c�z�n�e� �c�h�e�m�i�k�a�l�i�a� �B���c�z�o�n�e� �m�.�i�n�.� �z� �p�r�o�c�e�s�a�m�i� �n�o�w�o�t�w�o�r�o�w�y�m�i� �i

�u�p�o�[�l�e�d�z�o�n��� �o�d�p�o�r�n�o�[�c�i���.

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

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

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

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

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



�P�A�A�Z�Y� �Z�A�G�R�O�{�O�N�E� �W�Y�G�I�N�I���C�I�E�M� �T�O� �P�O�N�A�D� �2� �T�Y�S�.� �G�A�T�U�N�K�Ó�W
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �M�o�n�i�k�a� �R�a�k

�W� �[�w�i�e�t�l�e� �n�a�j�n�o�w�s�z�y�c�h� �b�a�d�a�D� �o�p�u�b�l�i�k�o�w�a�n�y�c�h� �w� �c�z�a�s�o�p�i�[�m�i�e�  ��N�a�t�u�r�e ��,� �s�y�t�u�a�c�j�a� �p�B�a�z�ó�w� �s�t�a�j�e� �s�i��� �c�o�r�a�z� �b�a�r�d�z�i�e�j� �n�i�e�p�o�k�o�j���c�a�.� �P�r�a�w�i�e� �4�1� �p�r�o�c�.

�z� �p�o�n�a�d� �8� �t�y�s�.� �a�n�a�l�i�z�o�w�a�n�y�c�h� �g�a�t�u�n�k�ó�w� �t�o� �p�B�a�z�y� �z�a�g�r�o�|�o�n�e� �w�y�g�i�n�i���c�i�e�m�,� �a� �l�i�c�z�b�a� �t�a� �r�o�[�n�i�e� �z� �k�a�|�d�y�m� �r�o�k�i�e�m�.� �B�a�d�a�n�i�e� �o�p�i�e�r�a� �s�i��� �n�a� �d�a�n�y�c�h� �z

�d�r�u�g�i�e�j� �G�l�o�b�a�l�n�e�j� �O�c�e�n�y� �P�B�a�z�ó�w� �(�G�l�o�b�a�l� �A�m�p�h�i�b�i�a�n� �A�s�s�e�s�s�m�e�n�t�,� �G�A�A�2�)�,� �k�t�ó�r�a� �z�o�s�t�a�B�a� �o�p�u�b�l�i�k�o�w�a�n�a� �w� �u�b�i�e�g�B�y�m� �r�o�k�u�.� �J�e�s�t� �t�o� �w�a�|�n�a

�a�k�t�u�a�l�i�z�a�c�j�a� �w�i�e�d�z�y� �d�o�t�y�c�z���c�e�j� �o�c�h�r�o�n�y� �p�B�a�z�ó�w� �n�a� �c�a�B�y�m� �[�w�i�e�c�i�e�.

�K�a�t�e�g�o�r�i�e�:� �A�k�t�u�a�l�n�o�[�c�i�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �o�c�h�r�o�n�a� �g�a�t�u�n�k�u�,� �p�B�a�z�y�,� �z�a�g�r�o�|�e�n�i�a�,� �z�m�i�a�n�a� �k�l�i�m�a�t�u
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�W� �[�w�i�e�t�l�e� �n�a�j�n�o�w�s�z�y�c�h� �b�a�d�a�D� �o�p�u�b�l�i�k�o�w�a�n�y�c�h� �w� �c�z�a�s�o�p�i�[�m�i�e�  ��N�a�t�u�r�e ��,� �s�y�t�u�a�c�j�a� �p�B�a�z�ó�w� �s�t�a�j�e� �s�i��� �c�o�r�a�z� �b�a�r�d�z�i�e�j� �n�i�e�p�o�k�o�j���c�a�.� �P�r�a�w�i�e� �4�1� �p�r�o�c�.

�z� �p�o�n�a�d� �8� �t�y�s�.� �a�n�a�l�i�z�o�w�a�n�y�c�h� �g�a�t�u�n�k�ó�w� �t�o� �p�B�a�z�y� �z�a�g�r�o�|�o�n�e� �w�y�g�i�n�i���c�i�e�m�,� �a� �l�i�c�z�b�a� �t�a� �r�o�[�n�i�e� �z� �k�a�|�d�y�m� �r�o�k�i�e�m�.� �B�a�d�a�n�i�e� �o�p�i�e�r�a� �s�i��� �n�a� �d�a�n�y�c�h� �z

�d�r�u�g�i�e�j� �G�l�o�b�a�l�n�e�j� �O�c�e�n�y� �P�B�a�z�ó�w� �(�G�l�o�b�a�l� �A�m�p�h�i�b�i�a�n� �A�s�s�e�s�s�m�e�n�t�,� �G�A�A�2�)�,� �k�t�ó�r�a� �z�o�s�t�a�B�a� �o�p�u�b�l�i�k�o�w�a�n�a� �w� �u�b�i�e�g�B�y�m� �r�o�k�u�.� �J�e�s�t� �t�o� �w�a�|�n�a

�a�k�t�u�a�l�i�z�a�c�j�a� �w�i�e�d�z�y� �d�o�t�y�c�z���c�e�j� �o�c�h�r�o�n�y� �p�B�a�z�ó�w� �n�a� �c�a�B�y�m� �[�w�i�e�c�i�e�.

�P�B�a�z�y� �z�a�g�r�o�|�o�n�e� �w�y�g�i�n�i���c�i�e�m�  �� �a�l�a�r�m�u�j���c�e� �l�i�c�z�b�y

�W�e�d�B�u�g� �b�a�d�a�n�i�a�,� �w� �k�t�ó�r�y�m� �u�c�z�e�s�t�n�i�c�z�y�B�o� �p�o�n�a�d� �t�y�s�i���c� �e�k�s�p�e�r�t�ó�w� �z� �c�a�B�e�g�o� �[�w�i�a�t�a�,� �o�d� �1�9�8�0� �r�.� �l�i�c�z�b�a� �z�a�g�r�o�|�o�n�y�c�h� �w�y�g�i�n�i���c�i�e�m� �g�a�t�u�n�k�ó�w

�p�B�a�z�ó�w� �w�z�r�o�s�B�a� �o� �p�r�a�w�i�e� �3� �p�r�o�c�.� �C�o� �w�i���c�e�j�,� �w� �c�i���g�u� �o�s�t�a�t�n�i�c�h� �1�9� �l�a�t� �c�o� �n�a�j�m�n�i�e�j� �c�z�t�e�r�y� �w�y�m�a�r�B�y� �(�d�w�a� �g�a�t�u�n�k�i� �|�a�b� �z� �A�u�s�t�r�a�l�i�i� �i� �G�w�a�t�e�m�a�l�i�,

�s�a�l�a�m�a�n�d�r�y� �z� �G�w�a�t�e�m�a�l�i� �i� �r�o�p�u�c�h�y� �z� �K�o�s�t�a�r�y�k�i�)�,� �a� �1�8�5� �i�n�n�y�c�h� �j�e�s�t�  ��p�r�a�w�d�o�p�o�d�o�b�n�i�e� �w�y�m�a�r�B�y�c�h ��.

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

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

�C�o� �z�a�g�r�a�|�a� �p�B�a�z�o�m�?

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

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

�c�h�o�r�o�b�y� �i� �z�m�i�a�n�a� �k�l�i�m�a�t�u�.

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

�c�i�e�r�p�i� �a�|� �9�3� �p�r�o�c�.� �z�a�g�r�o�|�o�n�y�c�h� �g�a�t�u�n�k�ó�w�.� �D�o�d�a�t�k�o�w�y�m� �c�z�y�n�n�i�k�i�e�m� �j�e�s�t� �w�z�r�a�s�t�a�j���c�a� �c�h�e�m�i�z�a�c�j�a� �r�o�l�n�i�c�t�w�a�.� �D�e�l�i�k�a�t�n�a� �s�k�ó�r�a� �p�B�a�z�ó�w� �n�i�e

�s�t�a�n�o�w�i� �w�i���k�s�z�e�j� �b�a�r�i�e�r�y� �d�l�a� �z�n�a�j�d�u�j���c�y�c�h� �s�i��� �w� �w�o�d�z�i�e� �s�u�b�s�t�a�n�c�j�i�,� �d�l�a�t�e�g�o� �r�e�a�g�u�j��� �o�n�e� �n�a� �z�a�n�i�e�c�z�y�s�z�c�z�e�n�i�e� �[�r�o�d�o�w�i�s�k�a� �s�z�y�b�c�i�e�j� �n�i�|

�j�a�k�i�e�k�o�l�w�i�e�k� �i�n�n�e� �z�w�i�e�r�z���t�a� �k�r���g�o�w�e�.� �S�k�u�t�k�a�m�i� �s��� �z�a�b�u�r�z�e�n�i�a� �w� �r�o�z�r�o�d�z�i�e� �l�u�b� �r�o�z�w�o�j�u� �(�n�p�.� �z�a�m�i�e�r�a�n�i�e� �z�a�r�o�d�k�ó�w� �c�z�y� �p�o�w�s�t�a�w�a�n�i�e

�n�i�e�z�d�o�l�n�y�c�h� �d�o� �|�y�c�i�a� �m�u�t�a�n�t�ó�w�)�.

�C�h�o�r�o�b�y� �i� �z�m�i�a�n�a� �k�l�i�m�a�t�u� �j�a�k�o� �k�o�l�e�j�n�e� �z�a�g�r�o�|�e�n�i�a

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

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

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

�s��� �b�a�r�d�z�i�e�j� �p�o�d�a�t�n�e� �n�a� �z�a�g�r�o�|�e�n�i�a�,� �t�a�k�i�e� �j�a�k� �w�i�r�u�s�y� �z� �r�o�d�z�a�j�u� �R�a�n�a�v�i�r�u�s� �(�I�r�i�d�o�v�i�r�i�d�e�a�)�,� �p�r�z�y�w�r�y� �z� �r�o�d�z�a�j�u� �R�i�b�e�i�r�o�i�a� �s�p�.� �i� �p�i�e�r�w�o�t�n�i�a�k�i� �z� �g�r�u�p�y

�P�e�r�k�i�n�s�e�a�.

�D�l�a� �p�B�a�z�ó�w� �n�i�e�b�e�z�p�i�e�c�z�n�e� �s��� �c�h�o�r�o�b�y� �w�y�w�o�B�y�w�a�n�e� �p�r�z�e�z� �g�r�z�y�b�y� �B�a�t�r�a�c�h�o�c�h�y�t�r�i�u�m� �s�p�.� �z� �r�o�d�z�i�n�y� �s�k�o�c�z�k�o�w�c�ó�w� �(�C�h�y�t�r�i�d�i�o�m�y�c�o�t�a�)�.� �P�a�t�o�g�e�n�y

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

�W�e�d�B�u�g� �K�e�l�s�e�y� �N�e�a�m�,� �j�e�d�n�e�j� �z� �g�B�ó�w�n�y�c�h� �a�u�t�o�r�e�k� �b�a�d�a�n�i�a� �G�A�A�2�,� �p�i�l�n�i�e� �p�o�t�r�z�e�b�n�e� �j�e�s�t� �z�w�i���k�s�z�e�n�i�e� �i�n�w�e�s�t�y�c�j�i� �s�B�u�|���c�y�c�h� �o�c�h�r�o�n�i�e� �t�y�c�h

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

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

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

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

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

�W�a�|�n�e� �m�i�e�j�s�c�e� �w� �e�k�o�s�y�s�t�e�m�i�e

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

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

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

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

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

�c�h�o�r�ó�b�.

�P�B�a�z�y� �z�a�g�r�o�|�o�n�e� �w�y�g�i�n�i���c�i�e�m� �j�a�k�o� �w�y�z�w�a�n�i�e� �n�a� �s�k�a�l��� �l�o�k�a�l�n��� �i� �g�l�o�b�a�l�n��

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

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

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

�d�a�n�e�,� �p�B�a�z�y� �s��� �n�a�j�b�a�r�d�z�i�e�j� �z�a�g�r�o�|�o�n��� �g�r�o�m�a�d��� �k�r���g�o�w�c�ó�w� �n�a� �[�w�i�e�c�i�e�.� �W�s�p�ó�B�c�z�e�[�n�i�e� �|�y�j�e� �i�c�h� �o�k�o�B�o� �8�6�8�0� �g�a�t�u�n�k�ó�w� �(�d�a�n�e� �z� �2�0�2�3� �r�.�)�,� �z� �c�z�e�g�o� �1�9

�w� �P�o�l�s�c�e�.

https://amphibiaweb.org/amphibian/speciesnums.html
https://czlowiekiprzyroda.eu/plazy-polski-przewodnik-terenowy/plazy-polski


�P�O�W�Ó�D�y� �W� �N�O�W�Y�M� �J�O�R�K�U�  �� �N�I�E�C�H�L�U�B�N�Y� �R�E�K�O�R�D� �Z� �1�9�6�3� �R�O�K�U

�P�O�B�I�T�Y
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�l�i�c�j�a� �K�a�p�i�s�z�k�a

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

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

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

�p�o�r�a�d�z�i���?

�K�a�t�e�g�o�r�i�e�:� �A�k�t�u�a�l�n�o�[�c�i�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �d�e�s�z�c�z�e� �n�a�w�a�l�n�e�,� �N�o�w�y� �J�o�r�k�,� �p�o�w�ó�d�z

https://wodnesprawy.pl/aktualnosci/
https://wodnesprawy.pl/onet/
https://wodnesprawy.pl/wydanie-20-2023-2/
https://wodnesprawy.pl/tag/deszcze-nawalne/
https://wodnesprawy.pl/tag/nowy-jork/
https://wodnesprawy.pl/tag/powodz/


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

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

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

�p�o�r�a�d�z�i���?

�C�z�y�m� �j�e�s�t� �p�o�w�ó�d�z� �b�B�y�s�k�a�w�i�c�z�n�a�?

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

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

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

�s�p�o�w�o�d�o�w�a�n�e� �m�i�e�j�s�c�o�w�y�m� �o�b�e�r�w�a�n�i�e�m� �c�h�m�u�r�y� �l�u�b� �w�o�l�n�o� �p�r�z�e�m�i�e�s�z�c�z�a�j���c�y�m�i� �s�i��� �i� �s�t�a�c�j�o�n�a�r�n�y�m�i� �k�o�m�ó�r�k�a�m�i� �b�u�r�z�o�w�y�m�i�.� �R�y�z�y�k�o� �p�o�w�o�d�z�i

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

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

�b�B�y�s�k�a�w�i�c�z�n�e�  �� �c�o�r�a�z� �c�z���s�t�s�z�e� �z�m�a�r�t�w�i�e�n�i�e� �s�a�m�o�r�z���d�ó�w ��.

�W�y�s�t���p�i�e�n�i�e� �p�o�w�o�d�z�i� �b�B�y�s�k�a�w�i�c�z�n�e�j� �w� �N�o�w�y�m� �J�o�r�k�u

�P�o�w�ó�d�z� �w� �N�o�w�y�m� �J�o�r�k�u� �r�o�z�p�o�c�z���B�a� �s�i��� �o� �p�o�r�a�n�k�u� �2�9� �w�r�z�e�[�n�i�a� �2�0�2�3� �r�.�,� �k�i�e�d�y� �t�o� �n�a�d� �m�i�a�s�t�e�m� �p�r�z�e�s�z�B�a� �p�o�t���|�n�a� �u�l�e�w�a�.� �N�a�w�a�B�n�i�c�a� �b�y�B�a

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

�m�.�i�n�.� �L�o�n�g� �I�s�l�a�n�d� �i� �d�o�l�i�n�y� �H�u�d�s�o�n�.� �P�o�d�k�r�e�[�l�i�B�a� �t�a�k�|�e� �n�i�e�b�e�z�p�i�e�c�z�e�D�s�t�w�a� �m�o�g���c�e� �w�y�n�i�k�a��� �z� �p�o�r�u�s�z�a�n�i�a� �s�i��� �p�o� �d�r�o�g�a�c�h� �w� �c�z�a�s�i�e� �p�o�w�o�d�z�i�.

�Z�a�g�r�o�|�e�n�i�a� �i� �k�o�n�i�e�c�z�n�o�[��� �z�a�c�h�o�w�a�n�i�a� �o�s�t�r�o�|�n�o�[�c�i� �z�a�k�o�m�u�n�i�k�o�w�a�B� �r�ó�w�n�i�e�|� �b�u�r�m�i�s�t�r�z� �N�o�w�e�g�o� �J�o�r�k�u�,� �E�r�i�c� �A�d�a�m�s�.� �U�l�e�w�y� �d�o�t�k�n���B�y� �t�a�k�|�e

�i�n�n�y�c�h� �m�i�a�s�t� �w� �p�ó�B�n�o�c�n�o�-�w�s�c�h�o�d�n�i�e�j� �c�z���[�c�i� �U�S�A�,� �m�.�i�n�.� �B�o�s�t�o�n�u�,� �F�i�l�a�d�e�l�f�i�i� �i� �p�o�B�u�d�n�i�o�w�e�g�o� �C�o�n�n�e�c�t�i�c�u�t�,� �j�e�d�n�a�k� �n�a�j�g�o�r�s�z�y�m� �e�f�e�k�t�e�m� �o�p�a�d�ó�w

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

�W� �c�i���g�u� �3� �g�o�d�z�i�n� �w� �N�o�w�y�m� �J�o�r�k�u� �s�p�a�d�B�o� �t�y�l�e� �d�e�s�z�c�z�u�,� �i�l�e� �z�a�z�w�y�c�z�a�j� �o� �t�e�j� �p�o�r�z�e� �r�o�k�u� �o�d�n�o�t�o�w�u�j�e� �s�i��� �w� �c�i���g�u� �m�i�e�s�i���c�a�.� �I�l�o�[��� �o�p�a�d�ó�w� �n�a

�g�o�d�z�i�n��� �s�i���g�a�B�a� �2�,�5�-�5� �c�m�,� �a� �c�a�B�k�o�w�i�t�a� �i�c�h� �s�u�m�a� �p�u�n�k�t�o�w�o� �w�y�n�i�o�s�B�a� �p�o�n�a�d� �2�0�0� �l�/�m�2�.� �W� �n�i�e�k�t�ó�r�y�c�h� �m�i�e�j�s�c�a�c�h� �B�r�o�o�k�l�y�n�u� �o�r�a�z� �n�a� �l�o�t�n�i�s�k�u� �J�F�K

�s�p�a�d�B�o� �B���c�z�n�i�e� �p�o�n�a�d� �2�2� �c�m� �d�e�s�z�c�z�u�.� �Z�o�s�t�a�B� �p�o�b�i�t�y� �r�e�k�o�r�d� �z� �r�o�k�u� �1�9�6�3� �d�o�t�y�c�z���c�y� �d�o�b�o�w�e�j� �i� �g�o�d�z�i�n�o�w�e�j� �i�l�o�[�c�i� �o�p�a�d�ó�w� �w� �m�i�e�[�c�i�e�.� �P�o�w�ó�d�z� �w

�N�o�w�y�m� �J�o�r�k�u� �b�y�B�a� �n�i�e�u�n�i�k�n�i�o�n�a�.� �D�o�d�a�t�k�o�w�o� �u�m�i�a�r�k�o�w�a�n�e� �d�e�s�z�c�z�e� �p�a�d�a�B�y� �w� �t�y�m� �m�i�e�[�c�i�e� �p�r�z�e�z� �c�a�B�y� �t�y�d�z�i�e�D�.� �B�y�B� �t�o� �d�r�u�g�i� �t�a�k� �w�i�l�g�o�t�n�y

�w�r�z�e�s�i�e�D� �w� �h�i�s�t�o�r�i�i� �N�o�w�e�g�o� �J�o�r�k�u�  �� �p�o�p�r�z�e�d�n�i� �r�e�k�o�r�d� �p�o�c�h�o�d�z�i� �s�p�r�z�e�d� �1�4�0� �l�a�t�!

�S�k�u�t�k�i� �p�o�w�o�d�z�i

�P�o�w�ó�d�z� �w� �N�o�w�y�m� �J�o�r�k�u� �s�p�o�w�o�d�o�w�a�B�a� �p�a�r�a�l�i�|� �m�i�a�s�t�a�.� �Z�a�l�a�n�e� �z�o�s�t�a�B�y� �p�i�w�n�i�c�e�,� �k�a�n�a�B�y� �[�c�i�e�k�o�w�e� �o�r�a�z� �u�l�i�c�e� �w� �d�z�i�e�l�n�i�c�a�c�h�:� �B�r�o�o�k�l�y�n�,

�M�a�n�h�a�t�t�a�n�,� �Q�u�e�e�n�s�,� �a� �t�a�k�|�e� �w� �N�e�w� �J�e�r�s�e�y�.� �P�r�z�e�c�h�o�d�n�i�e� �b�r�o�d�z�i�l�i� �p�o� �k�o�l�a�n�a� �w� �w�o�d�z�i�e�,� �p�o�r�z�u�c�a�l�i� �n�a� �u�l�i�c�a�c�h� �s�w�o�j�e� �s�a�m�o�c�h�o�d�y�,� �p�o�d�t�o�p�i�o�n�e

�z�o�s�t�a�B�o� �m�e�t�r�o�,� �c�o� �s�p�o�w�o�d�o�w�a�B�o� �z�a�w�i�e�s�z�e�n�i�e� �p�r�a�c�y� �c�z���[�c�i� �l�i�n�i�i� �i� �z�a�m�k�n�i���c�i�e� �n�i�e�k�t�ó�r�y�c�h� �s�t�a�c�j�i�.� �T�y�m�c�z�a�s�o�w�o� �z�o�s�t�a�B� �z�a�m�k�n�i���t�y� �t�e�r�m�i�n�a�l� �l�o�t�n�i�s�k�a

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

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

�w�y�m�a�g�a�B�a� �p�o�m�o�c�y� �|�o�B�n�i�e�r�z�y� �G�w�a�r�d�i�i� �N�a�r�o�d�o�w�e�j�.� �W� �n�i�e�k�t�ó�r�y�c�h� �r�e�j�o�n�a�c�h� �m�i�a�s�t�a� �k�o�n�i�e�c�z�n�e� �b�y�B�o� �w�s�p�o�m�a�g�a�n�i�e� �e�w�a�k�u�a�c�j�i� �p�r�z�e�z� �s�B�u�|�b�y

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

�P�r�z�y�c�z�y�n�y� �p�o�w�o�d�z�i� �b�B�y�s�k�a�w�i�c�z�n�e�j� �w� �N�o�w�y�m� �J�o�r�k�u

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

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

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

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

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

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

�s�i��� �z�i�e�m�i� �w�o�d���.

�I�n�f�r�a�s�t�r�u�k�t�u�r�a� �k�a�n�a�l�i�z�a�c�y�j�n�a� �w� �N�o�w�y�m� �J�o�r�k�u

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

�w�y�n�o�s�i� �o�k�.� �4�,�5� �c�m� �n�a� �g�o�d�z�i�n���.� �W� �c�z�a�s�i�e� �o�p�i�s�y�w�a�n�e�j� �u�l�e�w�y�,� �w� �s�z�c�z�y�t�o�w�y�m� �j�e�j� �m�o�m�e�n�c�i�e�,� �z�a�n�o�t�o�w�a�n�o� �p�o�n�a�d� �6� �c�m� �o�p�a�d�ó�w� �n�a� �g�o�d�z�i�n���.� �W�e�d�B�u�g

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

�H�u�r�a�g�a�n�y� �i� �p�o�t���|�n�e� �u�l�e�w�y� �n�a�w�i�e�d�z�a�j���c�e� �U�S�A�,� �w� �t�y�m� �N�o�w�y� �J�o�r�k�,� �p�r�z�e�z� �o�s�t�a�t�n�i�e� �1�5� �l�a�t�,� �c�h�a�r�a�k�t�e�r�y�z�o�w�a�B�o� �d�u�|�o� �w�i���k�s�z�e� �n�a�t���|�e�n�i�e� �o�p�a�d�ó�w� �i

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

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

�p�r�z�e�b�u�d�o�w�y� �k�a�n�a�l�i�z�a�c�j�i�.

https://www.wpc.ncep.noaa.gov/metwatch/metwatch_mpd_multi.php?md=1114&yr=2023
https://www.theguardian.com/environment/2023/oct/02/weather-tracker-heavy-rain-brings-flash-flooding-to-new-york-city
https://www.theguardian.com/environment/2023/oct/02/weather-tracker-heavy-rain-brings-flash-flooding-to-new-york-city
https://web.archive.org/web/20230930055856/https:/forecast.weather.gov/product.php?site=okx&issuedby=OKX&product=PNS
https://www.bbc.com/news/world-us-canada-66965396


�N�o�w�y� �J�o�r�k�  �� �p�l�a�n�y� �z�a�p�o�b�i�e�g�a�j���c�e� �p�r�z�y�s�z�B�y�m� �p�o�w�o�d�z�i�o�m

�D�a�n�i�e�l� �Z�a�r�r�i�l�l�i�,� �d�o�r�a�d�c�a� �U�n�i�w�e�r�s�y�t�e�t�u� �C�o�l�u�m�b�i�a� �w� �s�p�r�a�w�i�e� �k�l�i�m�a�t�u� �i� �b�y�B�y� �d�o�r�a�d�c�a� �b�u�r�m�i�s�t�r�z�a� �d�s�.� �p�o�l�i�t�y�k�i� �k�l�i�m�a�t�y�c�z�n�e�j�,� �u�w�a�|�a�,� �|�e� �p�r�z�e�b�u�d�o�w�a

�i�n�f�r�a�s�t�r�u�k�t�u�r�y� �k�a�n�a�l�i�z�a�c�y�j�n�e�j� �N�o�w�e�g�o� �J�o�r�k�u� �b���d�z�i�e� �w�y�m�a�g�a�B�a� �d�u�|�e�j� �k�r�e�a�t�y�w�n�o�[�c�i� �i� �i�n�w�e�s�t�y�c�j�i�.� �O�b�e�c�n�a� �k�a�n�a�l�i�z�a�c�j�a� �o�b�e�j�m�u�j�e� �p�o�n�a�d� �1�2� �t�y�s�.� �k�m

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

�i�n�f�r�a�s�t�r�u�k�t�u�r�y� �z�a�j�m�i�e� �d�e�k�a�d�y� �i� �b���d�z�i�e� �k�o�s�z�t�o�w�a��� �1�0�0� �m�l�d� �d�o�l�a�r�ó�w�.� �W� �m�i���d�z�y�c�z�a�s�i�e� �m�i�a�s�t�o� �p�r�a�c�u�j�e� �n�a�d� �t�w�o�r�z�e�n�i�e�m� �a�l�t�e�r�n�a�t�y�w� �d�l�a� �k�a�n�a�l�i�z�a�c�j�i

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

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

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



 ��P�O�D�R���C�Z�N�I�K� �A�D�A�P�T�A�C�J�I� �D�L�A� �M�I�A�S�T �� �Z�O�S�T�A�A� �Z�A�K�T�U�A�L�I�Z�O�W�A�N�Y
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�g�a�t�a� �P�a�v�l�i�n�e�c

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

�p�u�b�l�i�k�a�c�j�i� �s�a�m�o�r�z���d�o�w�c�y� �d�o�w�i�e�d�z��� �s�i���,� �j�a�k� �p�r�z�y�g�o�t�o�w�a��� �p�l�a�n�y� �a�d�a�p�t�a�c�j�i� �d�o� �z�m�i�a�n�y� �k�l�i�m�a�t�u� �(�t�z�w�.� �M�P�A�)�,� �k�t�ó�r�e� �w�k�r�ó�t�c�e� �m�o�g��� �b�y��� �w�y�m�a�g�a�n�e

�o�d� �w�s�z�y�s�t�k�i�c�h� �p�o�l�s�k�i�c�h� �m�i�a�s�t� �o� �l�i�c�z�b�i�e� �m�i�e�s�z�k�a�D�c�ó�w� �p�o�w�y�|�e�j� �2�0� �t�y�s�.

�K�a�t�e�g�o�r�i�e�:� �A�k�t�u�a�l�n�o�[�c�i�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �a�d�a�p�t�a�c�j�a�,� �m�i�a�s�t�o�,� �N�F�O�Z�i�G�W�,� �p�o�d�r���c�z�n�i�k

https://wodnesprawy.pl/aktualnosci/
https://wodnesprawy.pl/wydanie-20-2023-2/
https://wodnesprawy.pl/tag/adaptacja/
https://wodnesprawy.pl/tag/miasto/
https://wodnesprawy.pl/tag/nfosigw/
https://wodnesprawy.pl/tag/podrecznik/


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

�s�a�m�o�r�z���d�o�w�c�y� �d�o�w�i�e�d�z��� �s�i���,� �j�a�k� �p�r�z�y�g�o�t�o�w�a��� �p�l�a�n�y� �a�d�a�p�t�a�c�j�i� �d�o� �z�m�i�a�n�y� �k�l�i�m�a�t�u� �(�t�z�w�.� �M�P�A�)�,� �k�t�ó�r�e� �w�k�r�ó�t�c�e� �m�o�g��� �b�y��� �w�y�m�a�g�a�n�e� �o�d

�w�s�z�y�s�t�k�i�c�h� �p�o�l�s�k�i�c�h� �m�i�a�s�t� �o� �l�i�c�z�b�i�e� �m�i�e�s�z�k�a�D�c�ó�w� �p�o�w�y�|�e�j� �2�0� �t�y�s�.

�K�l�i�m�a�d�a� �2�.�0�  �� �p�r�o�j�e�k�t� �N�F�O�Z�i�G�W

�P�i�e�r�w�s�z�y�  ��P�o�d�r���c�z�n�i�k� �a�d�a�p�t�a�c�j�i� �d�l�a� �m�i�a�s�t �� �o�p�u�b�l�i�k�o�w�a�n�y� �z�o�s�t�a�B� �p�r�z�e�z� �M�i�n�i�s�t�e�r�s�t�w�o� �Z�r�o�d�o�w�i�s�k�a� �w� �2�0�1�5� �r�.� �J�u�|� �w�ó�w�c�z�a�s� �p�r�z�e�w�i�d�z�i�a�n�o� �w� �n�i�m

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

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

�A�k�t�u�a�l�i�z�a�c�j��� �p�o�d�r���c�z�n�i�k�a�,� �w� �r�a�m�a�c�h� �p�r�o�j�e�k�t�u� �K�l�i�m�a�d�a� �2�.�0�,� �z�a�j���B� �s�i��� �I�n�s�t�y�t�u�t� �O�c�h�r�o�n�y� �Z�r�o�d�o�w�i�s�k�a�-�P�a�D�s�t�w�o�w�y� �I�n�s�t�y�t�u�t� �B�a�d�a�w�c�z�y� �(�I�O�Z�-�P�I�B�)�.

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

�o�r�a�z� �s�t�r�a�t�e�g�i�i� �a�d�a�p�t�a�c�y�j�n�y�c�h� �z�w�i���z�a�n�y�c�h� �z�e� �z�m�i�a�n�a�m�i� �k�l�i�m�a�t�u�.� �J�a�k�o� �w�s�p�a�r�c�i�e� �p�o�s�B�u�|�y�B�y� �w�c�z�e�[�n�i�e�j�s�z�e� �p�r�o�j�e�k�t�y� �C�l�i�m�a�c�i�t�i�e�s� �o�r�a�z� �4�4�M�P�A�.

�I�n�s�t�y�t�u�t� �O�c�h�r�o�n�y� �Z�r�o�d�o�w�i�s�k�a�-�P�a�D�s�t�w�o�w�y� �I�n�s�t�y�t�u�t� �B�a�d�a�w�c�z�y� �z�a�p�o�w�i�e�d�z�i�a�B� �o�r�g�a�n�i�z�a�c�j��� �c�y�k�l�u� �b�e�z�p�B�a�t�n�y�c�h� �s�z�k�o�l�e�D� �d�l�a� �p�r�z�e�d�s�t�a�w�i�c�i�e�l�i

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

�r�ó�w�n�o�l�e�g�l�e� �z� �p�u�b�l�i�k�a�c�j��� �a�k�t�u�a�l�i�z�a�c�j�i�.

�C�z�y�m� �s��� �M�i�e�j�s�k�i�e� �P�l�a�n�y� �A�d�a�p�t�a�c�j�i�?

�W�e� �w�s�t���p�i�e� �d�o� �z�a�k�t�u�a�l�i�z�o�w�a�n�e�g�o� �p�o�d�r���c�z�n�i�k�a� �c�z�y�t�a�m�y�,� �|�e� �m�i�a�s�t�a� �s�k�u�p�i�a�j��� �o�b�e�c�n�i�e� �p�o�n�a�d� �6�0� �p�r�o�c�.� �l�u�d�n�o�[�c�i� �P�o�l�s�k�i� �i� �g�e�n�e�r�u�j��� �w�i���k�s�z��� �c�z���[��

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

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

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

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

�w� �b�i�l�a�n�s�i�e� �w�o�d�n�y�m�.� �T�e� �o�s�t�a�t�n�i�e� �m�o�g��� �o�g�r�a�n�i�c�z�y��� �d�o�s�t���p�n�o�[��� �w�o�d�y� �p�i�t�n�e�j� �d�l�a� �m�i�e�s�z�k�a�D�c�ó�w� �m�i�a�s�t�  �� �b�e�z� �o�d�p�o�w�i�e�d�n�i�c�h� �p�l�a�n�ó�w� �a�d�a�p�t�a�c�y�j�n�y�c�h

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

�D�o� �2�0�2�3� �r�.� �w� �P�o�l�s�c�e� �p�o�w�s�t�a�B�o� �p�o�n�a�d� �s�t�o� �M�P�A�.� �O�p�r�a�c�o�w�a�n�i�e� �d�a�l�s�z�y�c�h� �b���d�z�i�e� �a�k�t�y�w�n�i�e� �w�s�p�i�e�r�a�n�e� �p�r�z�e�z� �f�u�n�d�u�s�z�e� �u�n�i�j�n�e�,� �k�r�a�j�o�w�e� �i� �r�e�g�i�o�n�a�l�n�e�.

�Z�r�o�d�k�i� �d�l�a� �m�i�a�s�t� �o� �p�o�p�u�l�a�c�j�i� �p�o�w�y�|�e�j� �2�0� �t�y�s�.� �o�r�a�z� �s�t�o�l�i�c� �p�o�w�i�a�t�ó�w� �z� �l�i�c�z�b��� �l�u�d�n�o�[�c�i� �o�d� �1�5� �d�o� �2�0� �t�y�s�.� �p�o�c�h�o�d�z�i��� �b���d��� �g�B�ó�w�n�i�e� �z� �U�E�.

�C�o� �z�a�w�i�e�r�a�  ��P�o�d�r���c�z�n�i�k� �a�d�a�p�t�a�c�j�i� �d�l�a� �m�i�a�s�t �� �w� �z�a�k�t�u�a�l�i�z�o�w�a�n�e�j� �w�e�r�s�j�i�?

�N�o�w�a� �p�u�b�l�i�k�a�c�j�a� �m�a� �c�h�a�r�a�k�t�e�r� �s�t�r�a�t�e�g�i�c�z�n�o�-�w�d�r�o�|�e�n�i�o�w�y�.� �I�n�s�t�r�u�u�j�e� �s�a�m�o�r�z���d�y�,� �j�a�k�  �� �k�r�o�k� �p�o� �k�r�o�k�u�  �� �p�r�z�y�g�o�t�o�w�a��� �M�P�A�.�  ��P�o�d�r���c�z�n�i�k

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

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

�[�r�o�d�o�w�i�s�k�o� �(�S�O�O�Z�)� �i� �t�e�g�o�,� �j�a�k� �z�a�p�e�w�n�i��� �p�a�r�t�y�c�y�p�a�c�j��� �l�o�k�a�l�n�e�g�o� �s�p�o�B�e�c�z�e�D�s�t�w�a� �n�a� �k�a�|�d�y�m� �e�t�a�p�i�e� �p�l�a�n�o�w�a�n�i�a�.� �S�a�m�o�r�z���d�y� �m�o�g��� �r�ó�w�n�i�e�|

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

https://ios.edu.pl/aktualnosci/podrecznik-adaptacji-do-zmian-klimatu-dla-miast/
https://wodnesprawy.pl/najcieplejszy-wrzesien-na-swiecie-od-100-lat-global/
https://wodnesprawy.pl/deszcze-nawalne-geneza-i-wystepowanie-na-obszarze-p/


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

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

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

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

�2�0�0�8�-�2�0�2�2� �w� �c�e�l�u� �z�w�i���k�s�z�e�n�i�a� �o�d�p�o�r�n�o�[�c�i� �n�a� �z�m�i�a�n�y� �k�l�i�m�a�t�y�c�z�n�e�.� �N�i�e� �z�a�n�i�e�d�b�a�n�o� �r�ó�w�n�i�e�|� �p�r�o�c�e�s�u� �w�d�r�a�|�a�n�i�a� �M�P�A�  �� �o�p�i�s�a�n�o� �g�o� �o�d

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

�k�t�ó�r�a� �u�B�a�t�w�i�a� �r�o�z�w�ó�j� �i� �r�e�a�l�i�z�a�c�j��� �p�l�a�n�ó�w�.

�S�p�o�d�z�i�e�w�a�n�e� �k�o�r�z�y�[�c�i� �d�l�a� �m�i�a�s�t

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

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

�d�o�f�i�n�a�n�s�o�w�a�n�i�a�.

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

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

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

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



�K�O�N�F�E�R�E�N�C�J�A� �P�O�L�I�T�I�C�O�  �� �N�I�E�B�I�E�S�K�I� �A�A�D� �(�B�L�U�E� �D�E�A�L�)
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �M�a�r�t�a� �S�a�r�a�c�y�n

�D�n�i�a� �1�0� �p�a�z�d�z�i�e�r�n�i�k�a� �w� �P�a�r�l�a�m�e�n�c�i�e� �E�u�r�o�p�e�j�s�k�i�m� �o�d�b�y�B�a� �s�i��� �k�o�n�f�e�r�e�n�c�j�a� �z�o�r�g�a�n�i�z�o�w�a�n�a� �p�r�z�e�z� �P�O�L�I�T�I�C�O� �i� �F�e�d�e�r�a�c�j��� �P�r�z�e�d�s�i���b�i�o�r�c�ó�w

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

�p�a�n�e�l�o�w�y�c�h�,� �n�a� �t�e�m�a�t�y� �z�w�i���z�a�n�e� �z� �k�r�y�z�y�s�e�m� �w�o�d�n�y�m� �w� �E�u�r�o�p�i�e�.� �W� �d�e�b�a�c�i�e� �p�o�d� �h�a�s�B�e�m�  ��S�o�l�v�i�n�g� �E�u�r�o�p�e ��s� �w�a�t�e�r� �p�r�o�b�l�e�m �� �( ��R�o�z�w�i���z�u�j���c

�e�u�r�o�p�e�j�s�k�i� �p�r�o�b�l�e�m� �w�o�d�n�y ��)� �u�d�z�i�a�B� �w�z�i���B�o� �g�r�o�n�o� �p�r�z�e�d�s�t�a�w�i�c�i�e�l�i� �r�ó�|�n�y�c�h� �g�r�u�p�,� �o�r�g�a�n�i�z�a�c�j�i� �s�p�o�B�e�c�z�n�y�c�h� �i� �b�r�a�n�|�o�w�y�c�h�:� �E�u�r�E�a�u�,� �F�P�P�,

�W�a�t�e�r�E�u�r�o�p�e�,� �A�m�i�b�l�u�,� �a� �t�a�k�|�e� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j� �w� �p�o�s�t�a�c�i� �d�y�r�e�k�t�o�r�k�i� �g�e�n�e�r�a�l�n�e�j� �D�G� �E�n�v�i�r�o�n�m�e�n�t� �F�l�o�r�i�k�i� �F�i�n�k�-�H�o�o�i�j�e�r�.� �W� �r�o�z�m�o�w�a�c�h

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

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

�P�i�e�t�r�o� �d�e�l� �L�o�t�t�o�.

�K�a�t�e�g�o�r�i�e�:� �A�k�t�u�a�l�n�o�[�c�i�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �B�l�u�e� �D�e�a�l�,� �K�E�,� �K�o�n�f�e�r�e�n�c�j�a�,� �N�i�e�b�i�e�s�k�i� �A�a�d�,� �U�E�,� �w�o�d�a�,� �z�a�s�o�b�y� �w�o�d�n�e
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�D�n�i�a� �1�0� �p�a�z�d�z�i�e�r�n�i�k�a� �w� �P�a�r�l�a�m�e�n�c�i�e� �E�u�r�o�p�e�j�s�k�i�m� �o�d�b�y�B�a� �s�i��� �k�o�n�f�e�r�e�n�c�j�a� �z�o�r�g�a�n�i�z�o�w�a�n�a� �p�r�z�e�z� �P�O�L�I�T�I�C�O� �i� �F�e�d�e�r�a�c�j��� �P�r�z�e�d�s�i���b�i�o�r�c�ó�w

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

�p�a�n�e�l�o�w�y�c�h�,� �n�a� �t�e�m�a�t�y� �z�w�i���z�a�n�e� �z� �k�r�y�z�y�s�e�m� �w�o�d�n�y�m� �w� �E�u�r�o�p�i�e�.� �W� �d�e�b�a�c�i�e� �p�o�d� �h�a�s�B�e�m�  ��S�o�l�v�i�n�g� �E�u�r�o�p�e ��s� �w�a�t�e�r� �p�r�o�b�l�e�m �� �( ��R�o�z�w�i���z�u�j���c

�e�u�r�o�p�e�j�s�k�i� �p�r�o�b�l�e�m� �w�o�d�n�y ��)� �u�d�z�i�a�B� �w�z�i���B�o� �g�r�o�n�o� �p�r�z�e�d�s�t�a�w�i�c�i�e�l�i� �r�ó�|�n�y�c�h� �g�r�u�p�,� �o�r�g�a�n�i�z�a�c�j�i� �s�p�o�B�e�c�z�n�y�c�h� �i� �b�r�a�n�|�o�w�y�c�h�:� �E�u�r�E�a�u�,� �F�P�P�,

�W�a�t�e�r�E�u�r�o�p�e�,� �A�m�i�b�l�u�,� �a� �t�a�k�|�e� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j� �w� �p�o�s�t�a�c�i� �d�y�r�e�k�t�o�r�k�i� �g�e�n�e�r�a�l�n�e�j� �D�G� �E�n�v�i�r�o�n�m�e�n�t� �F�l�o�r�i�k�i� �F�i�n�k�-�H�o�o�i�j�e�r�.� �W� �r�o�z�m�o�w�a�c�h

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

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

�P�i�e�t�r�o� �d�e�l� �L�o�t�t�o�.

�K�o�n�f�e�r�e�n�c�j�a� �i� �N�i�e�b�i�e�s�k�i� �A�a�d� �(�B�l�u�e� �D�e�a�l�)

�K�o�n�f�e�r�e�n�c�j�a� �z�o�s�t�a�B�a� �z�o�r�g�a�n�i�z�o�w�a�n�a� �n�a� �d�w�a� �t�y�g�o�d�n�i�e� �p�r�z�e�d� �o�f�i�c�j�a�l�n�y�m� �o�g�B�o�s�z�e�n�i�e�m� �p�r�z�e�z� �E�u�r�o�p�e�j�s�k�i� �K�o�m�i�t�e�t� �E�k�o�n�o�m�i�c�z�n�o�-�S�p�o�B�e�c�z�n�y

�z�a�l�e�c�e�D� �d�o�t�y�c�z���c�y�c�h� �p�i�l�n�e�j� �r�e�f�o�r�m�y� �g�o�s�p�o�d�a�r�k�i� �w�o�d�n�e�j� �w� �U�E� �o�r�a�z� �w�e�z�w�a�n�i�e�m� �K�E� �d�o� �w�d�r�o�|�e�n�i�a� �w�e� �W�s�p�ó�l�n�o�c�i�e� �t�z�w�.� �N�i�e�b�i�e�s�k�i�e�g�o� �A�a�d�u�.

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

�O�t�w�i�e�r�a�j���c�a� �k�o�n�f�e�r�e�n�c�j��� �B�e�a�t�a� �D�a�s�z�y�D�s�k�a�-�M�u�z�y�c�z�k�a�,� �p�r�e�z�e�s� �B�G�K�,� �w�y�g�B�o�s�i�B�a� �c�i�e�k�a�w�e� �w�p�r�o�w�a�d�z�e�n�i�e� �d�o� �d�r�u�g�i�e�g�o� �p�a�n�e�l�u�  �� �w�s�p�o�m�n�i�a�B�a�,� �|�e

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

�P�o�l�s�c�e� �w�a�r�t��� �o�b�e�c�n�i�e� �4�,�6� �m�l�d� �e�u�r�o�.� �J�e�d�n�o�c�z�e�[�n�i�e� �s�t�a�n�o�w�i� �w�a�|�n�y� �s�e�k�t�o�r� �d�l�a� �r�o�z�w�o�j�u� �g�o�s�p�o�d�a�r�c�z�e�g�o� �k�r�a�j�u�.� �P�o�d�k�r�e�[�l�i�B�a� �r�ó�w�n�i�e�|�,� �|�e� �w�o�d�a� �t�o

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

�s�p�o�s�o�b�ó�w� �w�a�l�k�i� �o� �o�c�h�r�o�n��� �t�e�g�o� �c�e�n�n�e�g�o� �z�a�s�o�b�u�.

�K�o�n�f�l�i�k�t�y� �w�y�b�u�c�h�a�j���c�e� �z� �p�o�w�o�d�u� �n�i�e�d�o�b�o�r�ó�w� �w�o�d�y� �i� �o�g�r�a�n�i�c�z�o�n�e�g�o� �d�o� �n�i�e�j� �d�o�s�t���p�u� �p�r�z�y�b�i�e�r�a�j��� �n�a� �s�i�l�e�.� �W�e�d�B�u�g� �s�z�a�c�u�n�k�ó�w� �E�u�r�o�p�e�j�s�k�i�e�j

�A�g�e�n�c�j�i� �Z�r�o�d�o�w�i�s�k�a� �E�E�A�,� �t�y�l�k�o� �w� �2�0�1�9� �r�.� �n�i�e�d�o�b�ó�r� �w�o�d�y� �d�o�t�k�n���B� �p�o�n�a�d� �2�9� �p�r�o�c�.� �p�o�w�i�e�r�z�c�h�n�i� �U�E�.� �J�e�s�t� �t�o� �w�y�z�w�a�n�i�e� �n�i�e� �t�y�l�k�o� �d�l�a� �k�r�a�j�ó�w� �n�a

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

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

�K�o�n�f�e�r�e�n�c�j�a� �N�i�e�b�i�e�s�k�i� �A�a�d�  �� �d�y�s�k�u�s�j�e

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

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

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

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

�s�t�w�i�e�r�d�z�i�B�.

�K�a�r�i�n�e� �M�e�a�s�s�o�n�,� �s�z�e�f�o�w�a� �d�z�i�a�B�u� �g�o�s�p�o�d�a�r�k�i� �w�o�d�n�e�j� �w� �E�u�r�o�p�e�j�s�k�i�m� �B�a�n�k�u� �I�n�w�e�s�t�y�c�y�j�n�y�m� �(�E�B�I�)�,� �z�a�p�o�w�i�e�d�z�i�a�B�a�,� �|�e� �E�B�I� �b���d�z�i�e� �i�n�w�e�s�t�o�w�a�B

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

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

�W�i�e�l�o�l�e�t�n�i�c�h� �r�a�m�a�c�h� �f�i�n�a�n�s�o�w�y�c�h�.
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�F�l�o�r�i�k�a� �F�i�n�k�-�H�o�o�i�j�e�r�,� �d�y�r�e�k�t�o�r� �g�e�n�e�r�a�l�n�a� �D�y�r�e�k�c�j�i� �G�e�n�e�r�a�l�n�e�j� �d�s�.� �Z�r�o�d�o�w�i�s�k�a� �w� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j�,� �z�w�r�ó�c�i�B�a� �z� �k�o�l�e�i� �u�w�a�g��� �n�a� �p�o�t�r�z�e�b��

�r�o�z�w�o�j�u� �U�E� �j�a�k�o� �c�a�B�o�[�c�i�.� �P�r�z�e�d�s�t�a�w�i�B�a� �b�a�r�d�z�o� �c�i�e�k�a�w�e� �s�t�a�n�o�w�i�s�k�o�,� �p�o�d�k�r�e�[�l�a�j���c�,� �|�e� �R�a�m�o�w�a� �D�y�r�e�k�t�y�w�a� �W�o�d�n�a� �w�r�a�z� �z� �t�o�w�a�r�z�y�s�z���c��� �j�e�j

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

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

�o�b�s�z�a�r�ó�w� �d�o�t�y�c�z�y ��  �� �d�o�d�a�B�a�.

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

�N�i�e�b�i�e�s�k�i� �A�a�d�.� �Z�w�r�a�c�a�n�o� �u�w�a�g��� �n�a� �r�o�z�p�r�o�s�z�e�n�i�e� �i� �n�i�e�s�k�u�t�e�c�z�n�o�[��� �p�r�z�e�p�i�s�ó�w�,� �k�t�ó�r�e� �n�i�e� �s��� �d�o�s�t�o�s�o�w�a�n�e� �d�o� �o�b�e�c�n�e�j� �s�y�t�u�a�c�j�i� �n�i�e�d�o�b�o�r�u� �w�o�d�y�,

�d�o�t�y�k�a�j���c�e�j� �j�u�|� �1�/�3� �o�b�s�z�a�r�u� �W�s�p�ó�l�n�o�t�y�.� �E�k�s�p�e�r�c�i� �a�r�g�u�m�e�n�t�o�w�a�l�i�,� �|�e� �s�a�m�o� �w�y�t�w�a�r�z�a�n�i�e� �e�n�e�r�g�i�i�,� �e�l�e�k�t�r�o�l�i�z�a� �w�o�d�o�r�u�,� �c�h�B�o�d�z�e�n�i�e� �e�l�e�k�t�r�o�w�n�i

�j���d�r�o�w�y�c�h� �i� �w�y�c�h�w�y�t�y�w�a�n�i�e� �d�w�u�t�l�e�n�k�u� �w���g�l�a� �d�o� �2�0�5�0� �r� �b���d��� �w�y�m�a�g�a�B�y� �5�8� �m�l�d� �m�3� �w�o�d�y� �r�o�c�z�n�i�e�  �� �p�r�a�w�i�e� �d�w�u�k�r�o�t�n�i�e� �w�i���c�e�j� �n�i�|� �o�b�e�c�n�e

�z�u�|�y�c�i�e� �w�o�d�y� �p�i�t�n�e�j� �w� �E�u�r�o�p�i�e�.

�K�o�n�f�e�r�e�n�c�j�a� �o� �N�i�e�b�i�e�s�k�i�m� �A�a�d�z�i�e� �(�B�l�u�e� �D�e�a�l�)

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

�z�u�|�y�c�i�u� �w�o�d�y�.� �C�z���[��� �d�e�b�a�t�y� �p�a�n�e�l�o�w�e�j�,� �w�r�a�z� �z� �w�p�r�o�w�a�d�z�a�j���c��� �d�o� �n�i�e�j� �p�r�e�l�e�k�c�j���,� �s��� �d�o�s�t���p�n�e� �n�a� �s�t�r�o�n�i�e� �P�O�L�I�T�I�C�O�.

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

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

�o�g�r�a�n�i�c�z�e�n�i�a� �w�y�c�i�e�k�ó�w� �b���d��� �b�a�r�d�z�o� �w�a�|�n�e ��  �� �p�o�w�i�e�d�z�i�a�B� �O�l�i�v�e�r� �L�o�e�b�e�l�,� �S�e�k�r�e�t�a�r�z� �G�e�n�e�r�a�l�n�y� �E�u�r�E�a�u�.

 ��E�U� �B�l�u�e� �D�e�a�l� �(�N�i�e�b�i�e�s�k�i� �A�a�d�)� �t�o� �s�z�a�n�s�a� �n�a� �s�t�w�o�r�z�e�n�i�e� �j�e�d�n�e�j�,� �k�o�m�p�l�e�k�s�o�w�e�j� �s�t�r�a�t�e�g�i�i� �i� �r�e�a�l�n�e�g�o� �r�o�z�w�i���z�a�n�i�a� �p�r�o�b�l�e�m�u� �n�i�e�d�o�b�o�r�u� �w�o�d�y� �w

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

�n�a�r�a�s�t�a�B�,� �a� �r�y�w�a�l�i�z�a�c�j�a� �o� �w�o�d��� �s�t�a�n�i�e� �s�i��� �z�r�ó�d�B�e�m� �c�o�r�a�z� �o�s�t�r�z�e�j�s�z�y�c�h� �s�p�o�r�ó�w� �w� �U�E ��  �� �p�o�d�s�u�m�o�w�a�B� �s�p�o�t�k�a�n�i�e� �M�a�r�e�k� �K�o�w�a�l�s�k�i�,

�p�r�z�e�w�o�d�n�i�c�z���c�y� �F�e�d�e�r�a�c�j�i� �P�r�z�e�d�s�i���b�i�o�r�c�ó�w� �P�o�l�s�k�i�c�h�.
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�y�r�ó�d�B�o�:� �F�P�P

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

�d�o� �w�s�p�a�r�c�i�a� �B�l�u�e� �D�e�a�l� �i� �c�e�n��� �4�0�0� �e�u�r�o� �z�a� �s�z�t�u�k���  �� �t�y�l�e� �m�o�|�e� �k�o�s�z�t�o�w�a��� �t�e�n� �|�y�c�i�o�d�a�j�n�y� �p�B�y�n� �z�a� �k�i�l�k�a�d�z�i�e�s�i���t� �l�a�t�,� �j�e�[�l�i� �U�E� �n�i�e� �p�o�d�e�j�m�i�e� �d�z�i�[

�d�r�a�s�t�y�c�z�n�y�c�h� �r�e�f�o�r�m� �m�a�j���c�y�c�h� �n�a� �c�e�l�u� �z�m�i�a�n��� �g�o�s�p�o�d�a�r�k�i� �w�o�d�n�e�j�.
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�C�H�A�T�G�P�T�  �� �W�O�D�O�C�H�A�O�N�N�Y� �G�I�G�A�N�T�?
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�g�n�i�e�s�z�k�a� �H�o�b�o�t

�M�o�d�a� �n�a� �C�h�a�t�G�P�T� �i� �A�I� �w� �r�ó�|�n�y�c�h� �i�c�h� �z�a�s�t�o�s�o�w�a�n�i�a�c�h� �i� �w�y�m�i�a�r�a�c�h� �z�a�w�B�a�d�n���B�a� �[�w�i�a�t�e�m�.� �O� �i�l�e� �z�a�s�t�o�s�o�w�a�n�i�e� �C�h�a�t�u�G�P�T� �d�o� �p�i�s�a�n�i�a� �s�z�k�o�l�n�y�c�h

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

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

�d�w�i�e� �s�t�r�o�n�y�,� �A�I� �t�a�k�|�e�.� �T��� �c�i�e�m�n��� �s��� �k�o�s�z�t�y� �[�r�o�d�o�w�i�s�k�o�w�e�.� �Z�u�|�y�c�i�e� �w�o�d�y� �p�o�d�c�z�a�s� �s�z�k�o�l�e�n�i�a� �G�P�T�-�3� �p�o�r�ó�w�n�y�w�a�n�e� �j�e�s�t� �d�o� �n�a�p�e�B�n�i�e�n�i�a� �n�i��

�r�e�a�k�t�o�r�a� �j���d�r�o�w�e�g�o�.� �W�y�d�a�j�e� �s�i��� �t�o� �n�i�e�m�o�|�l�i�w�e�.� �C�z�y� �a�b�y� �n�a� �p�e�w�n�o�?

�K�a�t�e�g�o�r�i�e�:� �T�e�m�a�t� �w�y�d�a�n�i�a�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �A�I�,� �C�h�a�t�G�P�T�,� �C�z�a�t�G�P�T�,� �[�l�a�d� �w�o�d�n�y�,� �s�z�t�u�c�z�n�a� �i�n�t�e�l�i�g�e�n�c�j�a�,� �z�u�|�y�c�i�e� �w�o�d�y
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�M�o�d�a� �n�a� �C�h�a�t�G�P�T� �i� �A�I� �w� �r�ó�|�n�y�c�h� �i�c�h� �z�a�s�t�o�s�o�w�a�n�i�a�c�h� �i� �w�y�m�i�a�r�a�c�h� �z�a�w�B�a�d�n���B�a� �[�w�i�a�t�e�m�.� �O� �i�l�e� �z�a�s�t�o�s�o�w�a�n�i�e� �C�h�a�t�u�G�P�T� �d�o� �p�i�s�a�n�i�a� �s�z�k�o�l�n�y�c�h

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

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

�d�w�i�e� �s�t�r�o�n�y�,� �A�I� �t�a�k�|�e�.� �T��� �c�i�e�m�n��� �s��� �k�o�s�z�t�y� �[�r�o�d�o�w�i�s�k�o�w�e�.� �Z�u�|�y�c�i�e� �w�o�d�y� �p�o�d�c�z�a�s� �s�z�k�o�l�e�n�i�a� �G�P�T�-�3� �p�o�r�ó�w�n�y�w�a�n�e� �j�e�s�t� �d�o� �i�l�o�[�c�i� �w�y�s�t�a�r�c�z�a�j���c�e�j

�d�o� �n�a�p�e�B�n�i�e�n�i�a� �n�i��� �r�e�a�k�t�o�r�a� �j���d�r�o�w�e�g�o�.� �W�y�d�a�j�e� �s�i��� �t�o� �n�i�e�m�o�|�l�i�w�e�.� �C�z�y� �a�b�y� �n�a� �p�e�w�n�o�?

�C�h�a�t�G�P�T

�C�h�a�t�G�P�T� �(�G�e�n�e�r�a�t�i�v�e� �P�r�e�-�t�r�a�i�n�e�d� �T�r�a�n�s�f�o�r�m�e�r�)�,� �o�p�r�a�c�o�w�a�n�y� �p�r�z�e�z� �O�p�e�n�A�I�,� �t�o� �m�o�d�e�l� �j���z�y�k�o�w�y�,� �k�t�ó�r�e�g�o� �z�a�a�w�a�n�s�o�w�a�n�i�e� �i� �z�g�r�o�m�a�d�z�o�n�e

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

�t�e�m�u�,� �w� �f�o�r�m�i�e� �p�r�o�t�o�t�y�p�u�,� �z�y�s�k�a�B� �w� �c�i���g�u� �z�a�l�e�d�w�i�e� �5� �d�n�i� �p�o�n�a�d� �m�i�l�i�o�n� �u�|�y�t�k�o�w�n�i�k�ó�w�,� �k�t�ó�r�y�c�h� �w�c�i���|� �p�r�z�y�b�y�w�a�.� �S�z�t�u�c�z�n�a� �i�n�t�e�l�i�g�e�n�c�j�a

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

�w�a�d�y�,� �w� �t�y�m� �z�n�a�c�z�n�y� �w�p�B�y�w� �n�a� �[�r�o�d�o�w�i�s�k�o�.

�W�o�d�a� �i� �r�o�z�w�ó�j� �A�I

�O�g�r�o�m�n�y� �p�o�p�y�t� �n�a� �r�o�z�w�i���z�a�n�i�a� �w�s�p�i�e�r�a�n�e� �p�r�z�e�z� �A�I� �w�i���|�e� �s�i��� �z� �r�ó�w�n�i�e� �o�l�b�r�z�y�m�i�m�i� �k�o�s�z�t�a�m�i�  ��w�y�t�w�o�r�z�e�n�i�a �� �s�z�t�u�c�z�n�e�j� �i�n�t�e�l�i�g�e�n�c�j�i�.� �N�i�e

�d�o�t�y�c�z�y� �t�o� �t�y�l�k�o� �k�o�s�z�t�ó�w� �t�e�c�h�n�o�l�o�g�i�c�z�n�y�c�h�,� �a�l�e� �r�ó�w�n�i�e�|� �z�w�i���k�s�z�o�n�e�g�o� �z�u�|�y�c�i�a� �w�o�d�y�.� �W� �t�y�m� �r�o�k�u�,� �z�a� �s�p�r�a�w��� �o�p�u�b�l�i�k�o�w�a�n�e�g�o� �z�a� �2�0�2�2� �r�.� �p�r�z�e�z

�M�i�c�r�o�s�o�f�t� �r�a�p�o�r�t�u� �[�r�o�d�o�w�i�s�k�o�w�e�g�o�,� �[�w�i�a�t� �o�b�i�e�g�B�a� �i�n�f�o�r�m�a�c�j�a� �o� �w�z�r�o�[�c�i�e� �z�u�|�y�c�i�a� �p�r�z�e�z� �k�o�n�c�e�r�n� �w�o�d�y� �a�|� �o� �3�4� �p�r�o�c�.� �(�d�o� �p�r�a�w�i�e� �1�,�7� �m�l�d

�g�a�l�o�n�ó�w�)� �w� �l�a�t�a�c�h� �2�0�2�1�-�2�0�2�2�.� �T�a�k�a� �i�l�o�[��� �w�y�s�t�a�r�c�z�y�B�a�b�y� �d�o� �n�a�p�e�B�n�i�e�n�i�a� �2�,�5� �t�y�s�.� �b�a�s�e�n�ó�w� �o�l�i�m�p�i�j�s�k�i�c�h�.� �G�w�a�B�t�o�w�n�y� �w�z�r�o�s�t� �n�a�s�t���p�i�B� �p�o�m�i�m�o

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

�k�o�n�t�r�o�l��� �p�r�o�c�e�s�ó�w�.� �S�y�t�u�a�c�j��� �B���c�z�y� �s�i��� �z� �n�a�w�i���z�a�n�i�e�m� �p�a�r�t�n�e�r�s�t�w�a� �z� �O�p�e�n�A�I�.

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

�w�z�r�o�s�t� �z�u�|�y�c�i�a� �w�o�d�y� �o� �2�0� �p�r�o�c�.� �Z�b�u�d�o�w�a�n�i�e� �o�d�p�o�w�i�e�d�n�i�e�g�o� �m�o�d�e�l�u� �j���z�y�k�o�w�e�g�o�,� �o�p�a�r�t�e�g�o� �n�a� �z�b�i�o�r�a�c�h� �d�a�n�y�c�h� �t�w�o�r�z�o�n�y�c�h� �p�r�z�e�z� �c�z�B�o�w�i�e�k�a�,

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

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

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

https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RW15mgm
https://sustainability.google/reports/google-2023-environmental-report/
https://wodnesprawy.pl/najcieplejszy-wrzesien-na-swiecie-od-100-lat-global/


�R�o�z�w�ó�j� �n�a�d� �r�z�e�k��

�Z�l�e�w�n�i�a� �r�z�e�k�i� �R�a�c�c�o�o�n� �o� �d�B�u�g�o�[�c�i� �5�0� �k�m�,� �w� �[�r�o�d�k�o�w�o�-�z�a�c�h�o�d�n�i�e�j� �c�z���[�c�i� �s�t�a�n�u� �I�o�w�a�,� �j�e�s�t� �c�z���[�c�i��� �z�l�e�w�n�i� �M�i�s�s�i�s�i�p�i�.� �U�j���c�i�e� �n�a� �n�i�e�j� �z�l�o�k�a�l�i�z�o�w�a�n�e

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

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

�M�i�c�r�o�s�o�f�t� �w� �A�I�.

�W� �m�a�j�u� �2�0�2�2� �r�.� �f�i�r�m�a� �u�j�a�w�n�i�B�a�,� �|�e� �w�y�b�u�d�o�w�a�B�a�  ��z�a�a�w�a�n�s�o�w�a�n�e� �s�u�p�e�r�k�o�m�p�u�t�e�r�o�w�e� �c�e�n�t�r�u�m� �d�a�n�y�c�h� �A�I ��,� �a�b�y� �w�y�s�z�k�o�l�i��� �m�o�d�e�l� �G�P�T�-�4

�O�p�e�n�A�I�.� �W�y�b�ó�r� �l�o�k�a�l�i�z�a�c�j�i� �n�i�e� �b�y�B� �p�r�z�y�p�a�d�k�o�w�y�  �� �t�e�m�p�e�r�a�t�u�r�y� �w� �t�y�m� �r�e�g�i�o�n�i�e� �z�a�z�w�y�c�z�a�j� �w�a�h�a�j��� �s�i��� �o�d� �-�9�°�C� �(�z�i�m�y� �m�r�o�z�n�e� �i� �[�n�i�e�|�n�e�)� �d�o� �3�0�°�C

�(�l�a�t�a� �c�i�e�p�B�e� �i� �w�i�l�g�o�t�n�e�)�.� �C�h�B�o�d�z�e�n�i�e� �n�a� �b�a�z�i�e� �w�o�d�y� �k�o�n�i�e�c�z�n�e� �j�e�s�t� �t�y�l�k�o� �w�ó�w�c�z�a�s�,� �k�i�e�d�y� �t�e�m�p�e�r�a�t�u�r�a� �p�r�z�e�k�r�a�c�z�a� �2�9�°�C�.� �C�z�y� �o�b�a�w�y� �w�B�a�d�z� �W�e�s�t

�D�e�s� �M�o�i�n�e�s� �s��� �u�z�a�s�a�d�n�i�o�n�e� �c�z�a�s� �p�o�k�a�|�e�.� �W� �l�i�p�c�u� �t�e�g�o� �r�o�k�u� �t�e�m�p�e�r�a�t�u�r�y� �p�r�z�e�k�r�a�c�z�a�B�y� �w� �t�y�m� �m�i�e�[�c�i�e� �3�6�°�C�.

�S�z�a�c�u�n�k�i� �d�o�t�y�c�z���c�e� �z�u�|�y�c�i�a� �w�o�d�y� �p�r�z�e�z� �A�I

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

�r�o�z�w�o�j�u� �f�i�r�m� �I�T�,� �z�e�s�p�ó�B� �n�a�u�k�o�w�c�ó�w� �z� �U�n�i�w�e�r�s�y�t�e�t�u� �K�a�l�i�f�o�r�n�i�j�s�k�i�e�g�o� �w� �R�i�v�e�r�s�i�d�e� �(�S�h�a�o�l�e�i� �R�e�n� �i� �i�n�n�i�)� �p�o�d�j���B� �p�r�ó�b��� �o�s�z�a�c�o�w�a�n�i�a� �[�l�a�d�u� �w�o�d�n�e�g�o

�i� �w���g�l�o�w�e�g�o� �m�o�d�e�l�i� �A�I�  �� �G�P�T�.� �B�a�d�a�n�i�a� �z�o�s�t�a�B�y� �o�p�a�r�t�e� �n�a� �i�n�f�o�r�m�a�c�j�a�c�h� �d�o�t�y�c�z���c�y�c�h� �1�0� �r�o�z�p�r�o�s�z�o�n�y�c�h� �g�e�o�g�r�a�f�i�c�z�n�i�e� �c�e�n�t�r�ó�w� �d�a�n�y�c�h�.� �N�a

�p�o�d�s�t�a�w�i�e� �t�y�c�h� �w�y�n�i�k�ó�w� �o�s�z�a�c�o�w�a�n�o�,� �|�e� �C�h�a�t�G�P�T� �z�u�|�y�w�a� �o�k�o�B�o� �5�0�0� �m�l� �w�o�d�y� �n�a� �i�n�t�e�r�a�k�c�j�e� �s�k�B�a�d�a�j���c��� �s�i��� �z� �2�0� �d�o� �5�0� �p�y�t�a�D�.

�S�z�a�c�u�n�k�i� �t�e� �o�b�e�j�m�u�j��� �z�a�r�ó�w�n�o� �b�e�z�p�o�[�r�e�d�n�i�e�,� �j�a�k� �i� �p�o�[�r�e�d�n�i�e� �z�u�|�y�c�i�e� �w�o�d�y�.� �N�a�t�o�m�i�a�s�t� �z�u�|�y�c�i�e� �w�o�d�y� �j�e�d�y�n�i�e� �d�o� �s�z�k�o�l�e�n�i�a� �c�z�a�t�u� �G�P�T�-�3� �w

�c�e�n�t�r�a�c�h� �d�a�n�y�c�h� �o�s�z�a�c�o�w�a�n�o� �n�a� �7�0�0� �t�y�s�.� �l�.� �T�a�k�a� �i�l�o�[��� �w�y�s�t�a�r�c�z�y�B�a�b�y� �d�o� �n�a�p�e�B�n�i�e�n�i�a� �w�i�e�|�y� �c�h�B�o�d�n�i�c�z�e�j� �r�e�a�k�t�o�r�a� �j���d�r�o�w�e�g�o� �l�u�b

�w�y�p�r�o�d�u�k�o�w�a�n�i�a� �3�7�0� �s�a�m�o�c�h�o�d�ó�w� �B�M�W�.

�N�a�u�k�o�w�c�y� �p�o�d�k�r�e�[�l�a�j���,� �i�|� �p�o�d�n�i�e�s�i�e�n�i�e� �[�w�i�a�d�o�m�o�[�c�i� �s�p�o�B�e�c�z�n�e�j� �n�a� �t�e�m�a�t� �k�o�s�z�t�ó�w� �[�r�o�d�o�w�i�s�k�o�w�y�c�h� �i� �w�p�B�y�w�u� �r�o�z�w�o�j�u� �s�e�k�t�o�r�a� �A�I�,� �r�ó�w�n�i�e�|� �w



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

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

�[�r�o�d�o�w�i�s�k�o�w�e�j�.

�C�h�a�t�G�P�T�  �� �o�d�p�o�w�i�e�d�z

�Z�a�s�p�o�k�a�j�a�j���c� �w�B�a�s�n��� �c�i�e�k�a�w�o�[���,� �s�p�r�a�w�d�z�i�B�a�m�,� �j�a�k��� �o�d�p�o�w�i�e�d�z� �n�a� �p�y�t�a�n�i�e�:� �i�l�e� �w�o�d�y� �z�u�|�y�w�a� �C�h�a�t�G�P�T�?� �w�y�g�e�n�e�r�u�j�e� �A�I�.� �Z�a�d�a�B�a�m� �p�r�z�y� �t�y�m

�p�y�t�a�n�i�e� �p�o�m�o�c�n�i�c�z�e�.� �P�o�n�i�|�e�j� �j�e�j� �t�r�e�[���,� �b�e�z� �d�o�k�o�n�y�w�a�n�i�a� �k�o�r�e�k�t� �j���z�y�k�o�w�y�c�h�:

�S�e�r�w�e�r�y� �o�b�s�B�u�g�u�j���c�e� �C�h�a�t�G�P�T� �z�u�|�y�w�a�j��� �z�n�a�c�z�n��� �i�l�o�[��� �e�n�e�r�g�i�i� �e�l�e�k�t�r�y�c�z�n�e�j� �i� �w�o�d�y�,� �c�h�o��� �t�r�u�d�n�o� �j�e�s�t� �d�o�k�B�a�d�n�i�e� �o�k�r�e�[�l�i��� �k�o�n�k�r�e�t�n�e� �i�l�o�[�c�i�,� �p�o�n�i�e�w�a�|

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

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

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

�s�e�r�w�e�r�ó�w� �j�e�s�t� �z�w�y�k�l�e� �z�n�a�c�z�n�i�e� �n�i�|�s�z�e� �n�i�|� �z�u�|�y�c�i�e� �e�n�e�r�g�i�i� �e�l�e�k�t�r�y�c�z�n�e�j�.

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

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

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

�C�z�y� �p�o�s�i�a�d�a�s�z� �j�a�k�i�e�[� �r�a�p�o�r�t�y� �n�a� �t�e�n� �t�e�m�a�t�?

�D�a�n�e� �z� �r�a�p�o�r�t�u� �w� �k�w�i�e�t�n�i�u� �2�0�2�3� �r�o�k�u� �s�t�a�n�o�w�i��� �p�r�z�y�k�B�a�d� �o�s�z�a�c�o�w�a�D� �d�o�t�y�c�z���c�y�c�h� �z�u�|�y�c�i�a� �w�o�d�y� �p�r�z�e�z� �m�o�d�e�l�e� �j���z�y�k�o�w�e�,� �t�a�k�i�e� �j�a�k� �C�h�a�t�G�P�T�-�3�.

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

�c�h�B�o�d�z�e�n�i�a�,� �l�o�k�a�l�i�z�a�c�j�a� �s�e�r�w�e�r�ó�w� �c�z�y� �k�o�n�k�r�e�t�n�a� �k�o�n�f�i�g�u�r�a�c�j�a� �i�n�f�r�a�s�t�r�u�k�t�u�r�y�.� �W� �o�p�i�s�a�n�y�m� �p�r�z�y�p�a�d�k�u�,� �7�0�0� �0�0�0� �l�i�t�r�ó�w� �w�o�d�y� �u�|�y�t�y�c�h� �d�o� �"�s�z�k�o�l�e�n�i�a�"

�C�h�a�t�G�P�T�-�3� �o�d�n�o�s�i� �s�i��� �d�o� �p�r�o�c�e�s�u� �t�r�e�n�o�w�a�n�i�a� �m�o�d�e�l�u�,� �k�t�ó�r�y� �j�e�s�t� �i�n�t�e�n�s�y�w�n�y�m� �o�b�l�i�c�z�e�n�i�o�w�o� �z�a�d�a�n�i�e�m� �i� �m�o�|�e� �g�e�n�e�r�o�w�a��� �d�u�|�o� �c�i�e�p�B�a�,� �c�o� �w�y�m�a�g�a

�c�h�B�o�d�z�e�n�i�a�.� �J�e�d�n�a�k� �t�o� �t�y�l�k�o� �j�e�d�e�n� �a�s�p�e�k�t� �z�u�|�y�c�i�a� �w�o�d�y�.

�P�o�d�a�n�i�e�,� �|�e� �C�h�a�t�G�P�T� �z�u�|�y�w�a� �r�ó�w�n�o�w�a�r�t�o�[��� �5�0�0�-�m�i�l�i�l�i�t�r�o�w�e�j� �b�u�t�e�l�k�i� �w�o�d�y� �d�o� �p�r�z�e�p�r�o�w�a�d�z�e�n�i�a� �d�y�s�k�u�s�j�i� �z� �u�|�y�t�k�o�w�n�i�k�i�e�m� �z�a�w�i�e�r�a�j���c�e�j� �2�5�-�5�0� �p�y�t�a�D�,

�j�e�s�t� �b�a�r�d�z�i�e�j� �s�p�e�c�y�f�i�c�z�n�e� �i� �b�a�r�d�z�i�e�j� �d�o�s�t�o�s�o�w�a�n�e� �d�o� �i�l�u�s�t�r�a�c�j�i� �w�p�B�y�w�u� �n�a� �z�u�|�y�c�i�e� �w�o�d�y� �w� �p�r�z�y�p�a�d�k�u� �i�n�t�e�r�a�k�c�j�i� �z� �m�o�d�e�l�e�m�.� �T�a� �l�i�c�z�b�a� �5�0�0� �m�l� �j�e�s�t

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

�i�n�n�y�c�h�.

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

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

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

�j�a�k� �i� �e�m�i�s�j�i� �C�O�2�,� �b�r�a�k� �n�a� �t�o� �d�o�w�o�d�ó�w�.� �{�a�d�n�a� �z� �f�i�r�m� �n�i�e� �o�p�u�b�l�i�k�o�w�a�B�a� �d�a�n�y�c�h� �p�o�t�w�i�e�r�d�z�a�j���c�y�c�h� �t�e� �t�e�z�y� �i� �w�s�k�a�z�u�j���c�y�c�h� �n�a� �d�z�i�a�B�a�n�i�a�,� �d�z�i���k�i

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

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

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

�w�y�z�n�a�c�z�o�n�a�.

�P�u�e�n�t��� �t�e�g�o� �a�r�t�y�k�u�B�u� �w�y�g�e�n�e�r�o�w�a�B� �s�a�m� �C�h�a�t�G�P�T�,� �p�o�d�s�u�m�o�w�u�j���c� �d�r�u�g�i�e� �z� �p�y�t�a�D�:

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

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

�e�k�s�p�e�r�t�ó�w�.



�K�O�N�F�E�R�E�N�C�J�A�  ��N�A�S�Z� �B�A�A�T�Y�K ��  �� �W�S�P�Ó�A�C�Z�E�S�N�E� �P�R�O�B�L�E�M�Y

�W�Y�N�I�K�A�J��� �Z� �H�I�S�T�O�R�I�I
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�r�o�l� �K�u�c�h�a�r�s�k�i

�W� �d�n�i�u� �2�9� �w�r�z�e�[�n�i�a� �2�0�2�3� �r�.� �w� �P�o�B���d�z�e� �n�a� �L�i�t�w�i�e� �o�d�b�y�B�a� �s�i��� �k�o�n�f�e�r�e�n�c�j�a� �m�i�n�i�s�t�r�ó�w� �[�r�o�d�o�w�i�s�k�a�,� �g�o�s�p�o�d�a�r�k�i� �m�o�r�s�k�i�e�j�,� �r�o�l�n�i�c�t�w�a� �i� �r�y�b�o�B�ó�w�s�t�w�a

�p�a�D�s�t�w� �c�z�B�o�n�k�o�w�s�k�i�c�h� �U�E� �z� �r�e�g�i�o�n�u� �M�o�r�z�a� �B�a�B�t�y�c�k�i�e�g�o�,� �k�t�ó�r�e�j� �p�r�z�e�w�o�d�n�i�c�z�y�B� �k�o�m�i�s�a�r�z� �U�n�i�i� �E�u�r�o�p�e�j�s�k�i�e�j� �d�s�.� �[�r�o�d�o�w�i�s�k�a�,� �o�c�e�a�n�ó�w� �i

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

�w�y�z�w�a�D� �[�r�o�d�o�w�i�s�k�o�w�y�c�h� �n�a� �M�o�r�z�u� �B�a�B�t�y�c�k�i�m�.

�K�a�t�e�g�o�r�i�e�:� �Z� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:�  ��N�a�s�z� �B�a�B�t�y�k ��,� �B�a�B�t�y�k�,� �K�o�n�f�e�r�e�n�c�j�a�,� �m�o�r�z�e� �B�a�B�t�y�c�k�i�e
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�W� �d�n�i�u� �2�9� �w�r�z�e�[�n�i�a� �2�0�2�3� �r�.� �w� �P�o�B���d�z�e� �n�a� �L�i�t�w�i�e� �o�d�b�y�B�a� �s�i��� �k�o�n�f�e�r�e�n�c�j�a�  ��N�a�s�z� �B�a�B�t�y�k �� �m�i�n�i�s�t�r�ó�w� �[�r�o�d�o�w�i�s�k�a�,� �g�o�s�p�o�d�a�r�k�i� �m�o�r�s�k�i�e�j�,� �r�o�l�n�i�c�t�w�a

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

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

�w�y�z�w�a�D� �[�r�o�d�o�w�i�s�k�o�w�y�c�h� �n�a� �M�o�r�z�u� �B�a�B�t�y�c�k�i�m�.

�G�B�ó�w�n�e� �p�r�o�b�l�e�m�y� �o�m�a�w�i�a�n�e� �p�o�d�c�z�a�s� �k�o�n�f�e�r�e�n�c�j�i�  ��N�a�s�z� �B�a�B�t�y�k �

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

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

�B�a�B�t�y�c�k�i�m�.

�B�a�s�e�n� �M�o�r�z�a� �B�a�B�t�y�c�k�i�e�g�o� �z�o�s�t�a�B� �g���s�t�o� �z�a�m�i�n�o�w�a�n�y� �p�o�d�c�z�a�s� �d�z�i�a�B�a�D� �w�o�j�e�n�n�y�c�h� �i� �s�t�a�B� �s�i��� �w�y�s�y�p�i�s�k�i�e�m� �a�m�u�n�i�c�j�i� �p�o�d�c�z�a�s� �w�i�e�l�u� �m�i�s�j�i

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

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

�n�a�m�i�e�r�z�a�n�i�a�.� �N�i�e�z�d�e�t�o�n�o�w�a�n�a� �i� �z�a�t�o�p�i�o�n�a� �a�m�u�n�i�c�j�a� �p�o�w�o�d�u�j�e� �z�n�a�c�z�n�e� �s�z�k�o�d�y� �w� �[�r�o�d�o�w�i�s�k�u� �w�s�k�u�t�e�k� �w�y�c�i�e�k�u� �s�u�b�s�t�a�n�c�j�i� �c�h�e�m�i�c�z�n�y�c�h�.� �N�a�s�z

�B�a�B�t�y�k� �j�e�s�t� �n�a�d�a�l� �w�y�s�y�p�i�s�k�i�e�m� �d�l�a� �o�k�o�B�o� �3�0�0� �t�y�s�.� �t�o�n� �n�i�e�w�y�b�u�c�h�ó�w�,� �c�o� �p�o�w�o�d�u�j�e� �z�a�n�i�e�c�z�y�s�z�c�z�e�n�i�e� �i� �u�t�r�u�d�n�i�a� �r�o�z�w�ó�j� �d�z�i�a�B�a�l�n�o�[�c�i

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

�r�u�r�o�c�i���g�ó�w� �i�t�p�.

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

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

�K�o�m�i�s�j�a� �E�u�r�o�p�e�j�s�k�a�,� �z�g�o�d�n�i�e� �z� �i�n�f�o�r�m�a�c�j�a�m�i� �p�r�z�e�k�a�z�a�n�y�m�i� �p�o�d�c�z�a�s� �k�o�n�f�e�r�e�n�c�j�i�  ��N�a�s�z� �B�a�B�t�y�k ��,� �p�r�z�e�z�n�a�c�z�y� �2� �m�l�n� �e�u�r�o� �d�o� �r�o�z�d�y�s�p�o�n�o�w�a�n�i�a

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

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

https://ec.europa.eu/commission/presscorner/detail/en/ip_23_4683


�D�o�t�y�c�h�c�z�a�s�o�w�e� �d�z�i�a�B�a�n�i�a� �z�r�e�a�l�i�z�o�w�a�n�e� �n�a� �M�o�r�z�u� �B�a�B�t�y�c�k�i�m

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

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

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

�w�s�k�a�z�u�j�e� �n�a� �z�n�a�c�z���c�e� �s�u�k�c�e�s�y� �w� �r�o�z�w�i���z�y�w�a�n�i�u� �n�i�e�k�t�ó�r�y�c�h� �s�p�o�[�r�ó�d� �n�a�j�p�i�l�n�i�e�j�s�z�y�c�h� �w�y�z�w�a�D� �l�o�k�a�l�n�y�c�h� �w� �d�z�i�e�d�z�i�n�i�e� �e�u�t�r�o�f�i�z�a�c�j�i� �i� �o�d�p�a�d�ó�w

�m�o�r�s�k�i�c�h�.

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

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

�o�d�p�o�w�i�e�d�z�i�a�l�n�y�m�i� �z�a� �[�r�o�d�o�w�i�s�k�o� �i� �r�o�l�n�i�c�t�w�o� �s�e�k�t�o�r�a�m�i� �a�d�m�i�n�i�s�t�r�a�c�j�i�.� �J�a�k�o� �s�z�c�z�e�g�ó�l�n�i�e� �i�s�t�o�t�n�e� �w�s�k�a�z�y�w�a�l�i� �z�a�r�z���d�z�a�n�i�e� �w�o�d�a�m�i� �o�r�a�z� �p�o�d�j���c�i�e

�b�a�d�a�D� �n�a� �p�o�z�i�o�m�i�e� �U�E� �z�m�i�e�r�z�a�j���c�y�c�h� �d�o� �o�g�r�a�n�i�c�z�e�n�i�a� �z�a�n�i�e�c�z�y�s�z�c�z�e�n�i�a� �o�d�p�a�d�a�m�i� �i� �o�g�r�a�n�i�c�z�e�n�i�a� �e�u�t�r�o�f�i�z�a�c�j�i� �M�o�r�z�a� �B�a�B�t�y�c�k�i�e�g�o�.
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�E�U�R�O�P�E�J�S�K�A� �C�Z�E�R�W�O�N�A� �K�S�I���G�A� �R�Y�B� �M�O�R�S�K�I�C�H� �O�P�U�B�L�I�K�O�W�A�N�A
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�r�o�l� �K�u�c�h�a�r�s�k�i

�E�u�r�o�p�e�j�s�k�a� �c�z�e�r�w�o�n�a� �k�s�i���g�a� �r�y�b� �m�o�r�s�k�i�c�h� �z�o�s�t�a�B�a� �p�r�z�y�g�o�t�o�w�a�n�a� �p�r�z�e�z� �I�U�C�N� �(�M�i���d�z�y�n�a�r�o�d�o�w��� �U�n�i��� �O�c�h�r�o�n�y� �P�r�z�y�r�o�d�y�)�.� �P�u�b�l�i�k�a�c�j�a

�p�o�d�s�u�m�o�w�u�j�e� �w�y�n�i�k�i� �d�o�t�y�c�z���c�e� �w�s�z�y�s�t�k�i�c�h� �r�o�d�z�i�m�y�c�h� �g�a�t�u�n�k�ó�w� �r�y�b� �m�o�r�s�k�i�c�h� �w�y�s�t���p�u�j���c�y�c�h� �w� �E�u�r�o�p�i�e� �(�1�2�2�0� �g�a�t�u�n�k�ó�w�)�.� �J�a�k� �w�y�n�i�k�a� �z

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

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

�i�n�t�e�r�n�e�t�o�w�e�j� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j� �(�h�t�t�p�s�:�/�/�e�n�v�i�r�o�n�m�e�n�t�.�e�c�.�e�u�r�o�p�a�.�e�u�/�p�u�b�l�i�c�a�t�i�o�n�s�/�e�u�r�o�p�e�a�n�-�r�e�d�-�l�i�s�t�-�m�a�r�i�n�e�-�f�i�s�h�e�s�_�e�n�)�.

�K�a�t�e�g�o�r�i�e�:� �Z� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �c�z�e�r�w�o�n�a� �k�s�i���g�a� �r�y�b�,� �o�c�h�r�o�n�a� �g�a�t�u�n�k�u�,� �r�y�b�y
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�E�u�r�o�p�e�j�s�k�a� �c�z�e�r�w�o�n�a� �k�s�i���g�a� �r�y�b� �m�o�r�s�k�i�c�h� �z�o�s�t�a�B�a� �p�r�z�y�g�o�t�o�w�a�n�a� �p�r�z�e�z� �I�U�C�N� �(�M�i���d�z�y�n�a�r�o�d�o�w��� �U�n�i��� �O�c�h�r�o�n�y� �P�r�z�y�r�o�d�y�)�.� �P�u�b�l�i�k�a�c�j�a

�p�o�d�s�u�m�o�w�u�j�e� �w�y�n�i�k�i� �d�o�t�y�c�z���c�e� �w�s�z�y�s�t�k�i�c�h� �r�o�d�z�i�m�y�c�h� �g�a�t�u�n�k�ó�w� �r�y�b� �m�o�r�s�k�i�c�h� �w�y�s�t���p�u�j���c�y�c�h� �w� �E�u�r�o�p�i�e� �(�1�2�2�0� �g�a�t�u�n�k�ó�w�)�.� �J�a�k� �w�y�n�i�k�a� �z

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

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

�i�n�t�e�r�n�e�t�o�w�e�j� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j�.

�E�u�r�o�p�e�j�s�k�a� �c�z�e�r�w�o�n�a� �k�s�i���g�a� �r�y�b� �m�o�r�s�k�i�c�h�  �� �w�y�n�i�k�i� �p�r�z�e�p�r�o�w�a�d�z�o�n�y�c�h� �b�a�d�a�D

�P�r�z�e�p�r�o�w�a�d�z�o�n�e� �b�a�d�a�n�i�a� �w�y�k�a�z�a�B�y�,� �|�e� �7�,�5� �p�r�o�c�.� �w�s�z�y�s�t�k�i�c�h� �e�u�r�o�p�e�j�s�k�i�c�h� �g�a�t�u�n�k�ó�w� �r�y�b� �m�o�r�s�k�i�c�h� �u�z�n�a�n�o� �z�a� �z�a�g�r�o�|�o�n�e� �(�t�j�.� �o� �p�o�d�w�y�|�s�z�o�n�y�m

�r�y�z�y�k�u� �w�y�g�i�n�i���c�i�a�)�,� �a� �2�,�6� �p�r�o�c�.� �(�2�6� �g�a�t�u�n�k�ó�w�)� �z�a� �b�l�i�s�k�i�e� �z�a�g�r�o�|�e�n�i�u�.� �W� �p�r�z�y�p�a�d�k�u� �2�0�4� �g�a�t�u�n�k�ó�w� �(�2�0�,�6� �p�r�o�c�.�)� �d�o�s�t���p�n�e� �i�n�f�o�r�m�a�c�j�e� �n�a�u�k�o�w�e

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

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

�p�r�z�y�p�a�d�k�u� �8�,�4� �p�r�o�c�.� �(�8�3� �g�a�t�u�n�k�i�)� �o�d�n�o�t�o�w�a�n�o� �s�p�a�d�e�k� �p�o�p�u�l�a�c�j�i�,� �2�1�,�5� �p�r�o�c�.� �(�2�1�2� �g�a�t�u�n�k�ó�w�)� �j�e�s�t� �m�n�i�e�j� �s�t�a�b�i�l�n�y�c�h� �n�i�|� �w� �p�o�p�r�z�e�d�n�i�c�h� �a�n�a�l�i�z�a�c�h�,

�a� �j�e�d�y�n�i�e� �w� �p�r�z�y�p�a�d�k�u� �1�,�7� �p�r�o�c�.� �(�1�7� �g�a�t�u�n�k�ó�w�)� �o�d�n�o�t�o�w�a�n�o� �w�z�r�o�s�t� �p�o�p�u�l�a�c�j�i�.� �T�r�e�n�d�y� �p�o�p�u�l�a�c�y�j�n�e� �d�l�a� �6�7�6� �g�a�t�u�n�k�ó�w� �(�6�8�,�4� �p�r�o�c�.�)� �p�o�z�o�s�t�a�j��

�n�i�e�z�n�a�n�e�.

�O�b�s�z�a�r�y� �o� �n�a�j�w�i���k�s�z�e�j� �r�ó�|�n�o�r�o�d�n�o�[�c�i� �g�a�t�u�n�k�ó�w� �r�y�b� �m�o�r�s�k�i�c�h

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

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

�Z�r�ó�d�z�i�e�m�n�e�g�o�,� �w� �s�z�c�z�e�g�ó�l�n�o�[�c�i� �w�z�d�B�u�|� �w�y�b�r�z�e�|�a� �e�u�r�o�p�e�j�s�k�i�e�g�o�,� �w� �t�y�m� �n�a� �M�o�r�z�u� �B�a�l�e�a�r�s�k�i�m�,� �L�i�g�u�r�y�j�s�k�i�m�,� �T�y�r�r�e�D�s�k�i�m�,� �A�d�r�i�a�t�y�c�k�i�m� �i

�E�g�e�j�s�k�i�m�.� �G�a�t�u�n�k�i� �z�a�g�r�o�|�o�n�e� �w�y�s�t���p�u�j��� �n�a�j�l�i�c�z�n�i�e�j� �w� �o�k�o�l�i�c�a�c�h� �P�ó�B�w�y�s�p�u� �I�b�e�r�y�j�s�k�i�e�g�o� �i� �n�a� �W�y�s�p�a�c�h� �K�a�n�a�r�y�j�s�k�i�c�h�.� �N�a�j�w�i���k�s�z��� �l�i�c�z�b��

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

�s�z�c�z�e�g�ó�l�n�o�[�c�i� �K�a�n�a�r�y�j�s�k�i�c�h� �i� �M�a�d�e�r�y�.
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�A�d�o�b�e� �S�t�o�c�k�/�J�a�k�u�b� �R�u�t�k�i�e�w�i�c�z

�G�B�ó�w�n�e� �z�a�g�r�o�|�e�n�i�a� �d�l�a� �r�y�b� �m�o�r�s�k�i�c�h� �w� �E�u�r�o�p�i�e

�N�a�j�w�i���k�s�z�y�m� �z�a�g�r�o�|�e�n�i�e�m� �d�l�a� �g�a�t�u�n�k�ó�w� �r�y�b� �j�e�s�t� �n�a�d�m�i�e�r�n�a� �d�z�i�a�B�a�l�n�o�[��� �p�o�B�o�w�o�w�a�.� �W�e�d�B�u�g� �d�a�n�y�c�h� �w�p�B�y�w�a� �o�n�a� �n�a� �4�2�5� �g�a�t�u�n�k�ó�w� �r�y�b

�m�o�r�s�k�i�c�h�,� �z� �c�z�e�g�o� �5�8� �j�e�s�t� �z�a�g�r�o�|�o�n�y�c�h�.� �N�a�j�w�i���k�s�z�y�m� �p�r�o�b�l�e�m�e�m� �s��� �n�i�e�l�e�g�a�l�n�e�,� �w� �|�a�d�e�n� �s�p�o�s�ó�b� �n�i�e� �r�e�j�e�s�t�r�o�w�a�n�e� �p�o�B�o�w�y�.� �K�o�l�e�j�n�y�m

�z�a�g�r�o�|�e�n�i�e�m� �w�p�B�y�w�a�j���c�y�m� �n�a� �g�a�t�u�n�k�i� �r�y�b� �m�o�r�s�k�i�c�h� �j�e�s�t� �r�o�z�w�ó�j� �w�y�b�r�z�e�|�a� �i� �u�j�[��� �r�z�e�k�.� �J�e�s�t� �t�o� �z�a�g�r�o�|�e�n�i�e� �d�l�a� �3�7� �g�a�t�u�n�k�ó�w�.� �P�o�z�o�s�t�a�B�e

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

�u�s�B�u�g�o�w�e�)� �c�z�y� �z�m�i�a�n�a� �k�l�i�m�a�t�u�.

�D�l�a� �1�7�7� �g�a�t�u�n�k�ó�w� �E�u�r�o�p�e�j�s�k�a� �c�z�e�r�w�o�n�a� �k�s�i���g�a� �r�y�b� �m�o�r�s�k�i�c�h� �n�i�e� �z�i�d�e�n�t�y�f�i�k�o�w�a�B�a� �|�a�d�n�y�c�h� �z�a�g�r�o�|�e�D�,� �a� �w� �p�r�z�y�p�a�d�k�u� �2�8�8� �p�o�z�o�s�t�a�j��� �o�n�e

�n�i�e�z�n�a�n�e�.� �S�z�c�z�e�g�ó�B�o�w�o� �o�p�i�s�a�n�o� �n�i�e�b�e�z�p�i�e�c�z�e�D�s�t�w�a� �d�o�t�y�k�a�j���c�e� �5�2�3� �g�a�t�u�n�k�ó�w�.

�E�u�r�o�p�e�j�s�k�a� �c�z�e�r�w�o�n�a� �k�s�i���g�a� �r�y�b� �m�o�r�s�k�i�c�h�  �� �z�a�l�e�c�e�n�i�a� �m�a�j���c�e� �n�a� �c�e�l�u

�p�r�z�e�t�r�w�a�n�i�e� �r�y�b� �m�o�r�s�k�i�c�h

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

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

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

�w�y�k�o�r�z�y�s�t�a�n�i�e� �E�u�r�o�p�e�j�s�k�i�e�j� �c�z�e�r�w�o�n�e�j� �k�s�i���g�i� �r�y�b� �m�o�r�s�k�i�c�h� �w� �c�e�l�u� �r�e�w�i�z�j�i� �i� �o�d�p�o�w�i�e�d�n�i�e�g�o� �w�d�r�a�|�a�n�i�a� �p�r�a�w�o�d�a�w�s�t�w�a� �e�u�r�o�p�e�j�s�k�i�e�g�o�;

�p�o�d�e�j�m�o�w�a�n�i�e� �w�i�e�l�o�n�a�r�o�d�o�w�y�c�h� �i�n�i�c�j�a�t�y�w� �n�a� �r�z�e�c�z� �o�c�h�r�o�n�y� �r�y�b�o�B�ó�w�s�t�w�a�;

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



�z�a�p�e�w�n�i�e�n�i�e� �w�s�p�ó�l�n�e�j� �p�o�l�i�t�y�k�i� �d�o�t�y�c�z���c�e�j� �r�y�b�o�B�ó�w�s�t�w�a�;

�p�o�p�r�a�w�a� �s�p�o�s�o�b�ó�w� �m�o�n�i�t�o�r�o�w�a�n�i�a� �i� �g�r�o�m�a�d�z�e�n�i�a� �d�a�n�y�c�h� �w� �z�a�k�r�e�s�i�e� �r�y�b�o�B�ó�w�s�t�w�a�.

�W�i���c�e�j� �n�a� �t�e�m�a�t� �r�y�b� �i� �c�z�e�r�w�o�n�e�j� �l�i�s�t�y� �m�o�|�n�a� �p�r�z�e�c�z�y�t�a��� �w� �a�r�t�y�k�u�l�e� �"�C�z�e�r�w�o�n�a� �l�i�s�t�a� �r�y�b�  �� �r�y�b�y� �i� �m�i�n�o�g�i� �w� �n�o�w�y�m� �z�e�s�t�a�w�i�e�n�i�u�"�.

https://wodnesprawy.pl/czerwona-lista-ryb-ryby-i-minogi-w-nowym-zestawieni/


�B�A�N�K� �W�O�D�O�R�U�  �� �P�I�E�R�W�S�Z�E� �A�U�K�C�J�E� �J�U�{� �W� �P�R�Z�Y�S�Z�A�Y�M� �M�I�E�S�I���C�U�.

�8�0�0� �M�L�N� �E�U�R�O� �W�S�P�A�R�C�I�A� �U�E
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�l�i�c�j�a� �K�a�p�i�s�z�k�a

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

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

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

�p�r�z�e�z�n�a�c�z�o�n�y�c�h� �z�o�s�t�a�n�i�e� �8�0�0� �m�l�n� �e�u�r�o� �z�e� �[�r�o�d�k�ó�w� �e�u�r�o�p�e�j�s�k�i�c�h�.

�K�a�t�e�g�o�r�i�e�:� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3�,� �O�n�e�t�,� �Z� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j

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

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

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

�p�r�z�e�z�n�a�c�z�o�n�y�c�h� �z�o�s�t�a�n�i�e� �8�0�0� �m�l�n� �e�u�r�o� �z�e� �[�r�o�d�k�ó�w� �e�u�r�o�p�e�j�s�k�i�c�h�.

�B�a�n�k� �w�o�d�o�r�u� �-� �p�i�e�r�w�s�z�a� �a�u�k�c�j�a

�B�a�n�k� �w�o�d�o�r�u� �d�z�i�a�B�a� �w� �s�y�s�t�e�m�i�e� �a�u�k�c�y�j�n�y�m�.� �P�i�l�o�t�a�|�o�w�a� �a�u�k�c�j�a� �o�d�b���d�z�i�e� �s�i��� �2�3� �l�i�s�t�o�p�a�d�a� �2�0�2�3� �r�.� �i� �p�o�t�r�w�a� �d�o� �l�u�t�e�g�o�.� �P�r�z�e�z�n�a�c�z�o�n�e� �n�a� �n�i��

�z�o�s�t�a�n�i�e� �8�0�0� �m�l�n� �e�u�r�o� �z� �u�n�i�j�n�e�g�o� �f�u�n�d�u�s�z�u� �i�n�n�o�w�a�c�y�j�n�e�g�o�.� �W� �r�a�m�a�c�h� �a�k�c�j�i� �n�a�g�r�o�d�z�o�n�e� �d�o�t�a�c�j�a�m�i� �z�o�s�t�a�n��� �n�a�j�b�a�r�d�z�i�e�j� �i�n�n�o�w�a�c�y�j�n�e� �i

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

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

�r�o�z�p�o�w�s�z�e�c�h�n�i�a�n�a�,� �c�o� �o�|�y�w�i� �w�o�d�o�r�o�w�y� �r�y�n�e�k� �e�u�r�o�p�e�j�s�k�i�.

�D�o� �a�u�k�c�j�i� �z�o�s�t�a�n��� �d�o�p�u�s�z�c�z�o�n�e� �p�r�o�j�e�k�t�y� �o�b�e�j�m�u�j���c�e� �n�o�w�e� �e�l�e�k�t�r�o�l�i�z�e�r�y� �o� �m�o�c�y� �c�o� �n�a�j�m�n�i�e�j� �5� �M�W�e�.� �M�u�s�z��� �o�n�e� �z�o�s�t�a��� �o�d�d�a�n�e� �d�o� �u�|�y�t�k�u� �w

�c�i���g�u� �n�a�j�b�l�i�|�s�z�y�c�h� �5� �l�a�t�.� �D�r�u�g�i�m� �w�a�r�u�n�k�i�e�m� �j�e�s�t� �k�o�n�i�e�c�z�n�o�[��� �z�l�o�k�a�l�i�z�o�w�a�n�i�a� �i�c�h� �n�a� �t�e�r�e�n�i�e� �E�u�r�o�p�e�j�s�k�i�e�g�o� �O�b�s�z�a�r�u� �G�o�s�p�o�d�a�r�c�z�e�g�o�.� �Z�a�k�B�a�d�a�n�y

�k�o�s�z�t� �p�r�o�d�u�k�c�j�i� �k�i�l�o�g�r�a�m�a� �w�o�d�o�r�u� �n�i�e� �p�o�w�i�n�i�e�n� �p�r�z�e�k�r�o�c�z�y��� �4�,�5� �e�u�r�o�.

�E�u�r�o�p�e�j�s�k�i� �b�a�n�k� �w�o�d�o�r�u

�E�u�r�o�p�e�j�s�k�i� �b�a�n�k� �w�o�d�o�r�u� �j�e�s�t� �i�n�i�c�j�a�t�y�w��� �K�E� �z� �m�a�r�c�a� �2�0�2�3� �r�.� �B�u�d�|�e�t� �p�r�o�j�e�k�t�u� �t�o� �3� �m�l�d� �e�u�r�o�,� �z� �c�z�e�g�o� �8�0�0� �m�l�n� �z�o�s�t�a�n�i�e� �p�r�z�e�z�n�a�c�z�o�n�e� �n�a� �u�d�z�i�a�B� �w

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

�p�r�o�d�u�c�e�n�t�ó�w� �t�e�g�o� �g�a�z�u� �n�a� �t�e�r�e�n�i�e� �E�u�r�o�p�y� �i� �z�m�n�i�e�j�s�z�e�n�i�e� �r�y�z�y�k�a� �w�y�n�i�k�a�j���c�e�g�o� �z� �w�d�r�a�|�a�n�i�a� �i�c�h� �p�r�o�j�e�k�t�ó�w�.

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

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

�i�m�p�o�r�t� �z�i�e�l�o�n�e�g�o� �w�o�d�o�r�u�.� �W�e�d�B�u�g� �p�l�a�n�u� �R�E�P�o�w�e�r�E�U� �c�e�l�e�m� �n�a� �n�a�j�b�l�i�|�s�z�e� �l�a�t�a� �j�e�s�t� �p�r�o�d�u�k�c�j�a� �1�0� �m�l�n� �t�o�n� �o�d�n�a�w�i�a�l�n�e�g�o� �w�o�d�o�r�u� �i� �i�m�p�o�r�t

�p�o�d�o�b�n�e�j� �j�e�g�o� �i�l�o�[�c�i�.� �D�o�d�a�t�k�o�w�o� �b�a�n�k� �w�o�d�o�r�u� �d���|�y� �d�o� �s�t�w�o�r�z�e�n�i�a� �w� �E�u�r�o�p�i�e� �s�i�l�n�e�g�o� �n�a� �t�l�e� �[�w�i�a�t�a� �r�y�n�k�u� �w�o�d�o�r�u�.

�W�o�d�ó�r� �i� �j�e�g�o� �r�o�l�a� �w� �E�u�r�o�p�e�j�s�k�i�m� �Z�i�e�l�o�n�y�m� �A�a�d�z�i�e

�E�u�r�o�p�e�j�s�k�i� �Z�i�e�l�o�n�y� �A�a�d� �(�a�n�g�.� �E�u�r�o�p�e�a�n� �G�r�e�e�n� �D�e�a�l�)� �t�o� �z�e�s�t�a�w� �i�n�i�c�j�a�t�y�w� �p�r�z�e�d�s�t�a�w�i�o�n�y�c�h� �w� �2�0�1�9� �r�.� �p�r�z�e�z� �K�E�.� �M�a�j��� �o�n�e� �i�n�i�c�j�o�w�a��� �i� �w�d�r�a�|�a��

�t�r�a�n�s�f�o�r�m�a�c�j��� �i� �u�n�o�w�o�c�z�e�[�n�i�e�n�i�e� �e�u�r�o�p�e�j�s�k�i�e�j� �g�o�s�p�o�d�a�r�k�i� �w� �c�e�l�u� �o�s�i���g�n�i���c�i�a� �n�e�u�t�r�a�l�n�o�[�c�i� �k�l�i�m�a�t�y�c�z�n�e�j� �d�o� �2�0�5�0� �r�.� �J�e�d�n�y�m� �z� �p�r�o�g�r�a�m�ó�w

�w�c�h�o�d�z���c�y�c�h� �w� �s�k�B�a�d� �p�r�z�e�d�s�i���w�z�i���c�i�a� �j�e�s�t� �p�a�k�i�e�t�  ��G�o�t�o�w�i� �n�a� �5�5 �� �(�a�n�g�.� �F�i�t� �f�o�r� �5�5�)�,� �k�t�ó�r�e�g�o� �g�B�ó�w�n�y�m� �z�a�d�a�n�i�e�m� �j�e�s�t� �d�o�p�r�o�w�a�d�z�e�n�i�e� �d�o

�z�r�e�d�u�k�o�w�a�n�i�a� �e�m�i�s�j�i� �C�O�2� �o� �c�o� �n�a�j�m�n�i�e�j� �5�5� �p�r�o�c�.� �d�o� �2�0�3�0� �r�.

�P�r�i�o�r�y�t�e�t�e�m� �K�E� �j�e�s�t� �r�o�z�w�ó�j� �c�z�y�s�t�s�z�y�c�h� �z�r�ó�d�e�B� �e�n�e�r�g�i�i�.� �G�B�ó�w�n��� �r�o�l��� �o�d�g�r�y�w�a� �t�u� �o�d�n�a�w�i�a�l�n�y� �z�i�e�l�o�n�y� �w�o�d�ó�r� �p�o�z�y�s�k�i�w�a�n�y� �p�r�z�e�z� �e�l�e�k�t�r�o�l�i�z��� �w�o�d�y

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

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

https://climate.ec.europa.eu/news-your-voice/news/upcoming-eu-hydrogen-bank-pilot-auction-european-commission-publishes-terms-conditions-2023-08-30_en
https://wodnesprawy.pl/przedstawiono-szczegolowe-przepisy-dotyczace-wodoru/
https://climate.ec.europa.eu/system/files/2023-08/innovationfund_pilotauction_termsandconditions_en.pdf


�S�t�a�n� �r�y�n�k�u� �w�o�d�o�r�o�w�e�g�o� �w� �P�o�l�s�c�e� �i� �w� �E�u�r�o�p�i�e

�O�d� �p�o�c�z���t�k�u� �u�r�u�c�h�o�m�i�e�n�i�a� �p�r�o�g�r�a�m�u� �E�u�r�o�p�e�j�s�k�i� �Z�i�e�l�o�n�y� �A�a�d� �n�a� �S�t�a�r�y�m� �K�o�n�t�y�n�e�n�c�i�e� �p�o�w�s�t�a�B�o� �3�8� �f�a�b�r�y�k� �c�z�y�s�t�e�j� �s�t�a�l�i�,� �w� �k�t�ó�r�y�c�h� �p�r�o�d�u�k�c�j�a

�o�p�a�r�t�a� �j�e�s�t� �n�a� �w�o�d�o�r�z�e� �i� �z�e�r�o�w�e�j� �e�m�i�s�j�i� �d�w�u�t�l�e�n�k�u� �w���g�l�a�.� �N�a� �r�o�z�w�ó�j� �8�0� �p�r�o�j�e�k�t�ó�w� �w�o�d�o�r�o�w�y�c�h� �p�r�z�e�z�n�a�c�z�o�n�o� �1�7� �m�l�d� �e�u�r�o�.� �O�b�e�c�n�a� �w�y�d�a�j�n�o�[��

�e�l�e�k�t�r�o�l�i�z�e�r�ó�w� �w�y�n�o�s�i� �6�7� �G�W�.� �L�i�c�z�b�a� �t�a� �z�n�a�c�z���c�o� �p�r�z�e�k�r�o�c�z�y�B�a� �p�r�ó�g� �4�0� �G�W�,� �c�z�y�l�i� �z�a�k�B�a�d�a�n�y� �d�o� �o�s�i���g�n�i���c�i�a� �d�o� �2�0�3�0� �r�.

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

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

�p�o�w�s�t�a�B�o� �8� �d�o�l�i�n� �w�o�d�o�r�o�w�y�c�h�,� �a� �t�a�k�|�e� �p�l�a�n�o�w�a�n�a� �j�e�s�t� �p�r�o�d�u�k�c�j�a� �g�a�z�u� �p�r�z�y� �u�|�y�c�i�u� �e�n�e�r�g�i�i� �p�o�c�h�o�d�z���c�e�j� �z� �b�a�B�t�y�c�k�i�c�h� �f�a�r�m� �w�i�a�t�r�o�w�y�c�h�.

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

https://ec.europa.eu/commission/presscorner/detail/en/speech_23_4866
https://ec.europa.eu/commission/presscorner/detail/en/speech_23_4866
https://arp.pl/pl/jak-dzialamy/doliny-wodorowe/


�D�Y�R�E�K�T�Y�W�A� �Z�C�I�E�K�O�W�A� �P�R�Z�E�G�A�O�S�O�W�A�N�A� �W� �P�A�R�L�A�M�E�N�C�I�E

�E�U�R�O�P�E�J�S�K�I�M
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �M�a�r�t�a� �S�a�r�a�c�y�n

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

�d�y�r�e�k�t�y�w�y� �w� �s�p�r�a�w�i�e� �o�c�z�y�s�z�c�z�a�n�i�a� �[�c�i�e�k�ó�w� �k�o�m�u�n�a�l�n�y�c�h�.� �N�o�w�a� �D�y�r�e�k�t�y�w�a� �[�c�i�e�k�o�w�a� �w�p�r�o�w�a�d�z�a� �p�e�w�n�e� �z�m�i�a�n�y� �d�o� �o�b�e�c�n�y�c�h� �n�o�r�m�.

�K�a�t�e�g�o�r�i�e�:� �Z� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j�,� �O�n�e�t�,� �W� �t�y�m� �n�u�m�e�r�z�e�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

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

https://wodnesprawy.pl/z-komisji-europejskiej/
https://wodnesprawy.pl/onet/
https://wodnesprawy.pl/w-tym-numerze/
https://wodnesprawy.pl/wydanie-20-2023-2/
https://wodnesprawy.pl/tag/dyrektywa-sciekowa/
https://wodnesprawy.pl/tag/oczyszczalnie-sciekow/
https://wodnesprawy.pl/tag/parlament-europejski/
https://wodnesprawy.pl/tag/scieki-komunalne/


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

�d�y�r�e�k�t�y�w�y� �w� �s�p�r�a�w�i�e� �o�c�z�y�s�z�c�z�a�n�i�a� �[�c�i�e�k�ó�w� �k�o�m�u�n�a�l�n�y�c�h�.� �N�o�w�a� �D�y�r�e�k�t�y�w�a� �[�c�i�e�k�o�w�a� �w�p�r�o�w�a�d�z�a� �p�e�w�n�e� �z�m�i�a�n�y� �d�o� �o�b�e�c�n�y�c�h� �n�o�r�m�.

�R�e�w�i�z�j�a� �d�y�r�e�k�t�y�w�y� �U�E� �w� �z�a�k�r�e�s�i�e� �o�c�z�y�s�z�c�z�a�n�i�a� �[�c�i�e�k�ó�w

�W� �p�a�z�d�z�i�e�r�n�i�k�u� �2�0�2�2� �r�.� �K�o�m�i�s�j�a� �E�u�r�o�p�e�j�s�k�a� �p�r�z�e�d�s�t�a�w�i�B�a� �w�n�i�o�s�e�k� �d�o�t�y�c�z���c�y� �p�r�z�e�g�l���d�u� �d�y�r�e�k�t�y�w�y� �w� �z�a�k�r�e�s�i�e� �o�c�z�y�s�z�c�z�a�n�i�a� �[�c�i�e�k�ó�w

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

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

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

�i�n�i�c�j�a�t�y�w�a� �s�t�a�n�o�w�i� �j�e�d�e�n� �z� �k�l�u�c�z�o�w�y�c�h� �e�l�e�m�e�n�t�ó�w� �s�z�e�r�o�k�o� �z�a�k�r�o�j�o�n�e�g�o� �p�l�a�n�u� �U�n�i�i� �E�u�r�o�p�e�j�s�k�i�e�j�.

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

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

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

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

�D�y�r�e�k�t�y�w�a� �[�c�i�e�k�o�w�a�  �� �k�t�o� �b�y�B� �z�a�,� �a� �k�t�o� �p�r�z�e�c�i�w�?

�P�r�o�j�e�k�t� �a�k�t�u� �p�r�a�w�n�e�g�o� �z�o�s�t�a�B� �p�r�z�y�j���t�y� �w�i���k�s�z�o�[�c�i��� �g�B�o�s�ó�w� �w� �s�t�o�s�u�n�k�u� �4�2�0� �d�o� �6�2�.

�y�r�ó�d�B�o�:� �m�e�p�w�a�c�h�.�e�u

�D�y�r�e�k�t�y�w�a� �[�c�i�e�k�o�w�a� �z�y�s�k�a�B�a� �p�o�p�a�r�c�i�e� �w�i���k�s�z�o�[�c�i� �n�a�j�w�i���k�s�z�y�c�h� �u�g�r�u�p�o�w�a�D� �p�o�l�i�t�y�c�z�n�y�c�h� �w� �P�a�r�l�a�m�e�n�c�i�e� �E�u�r�o�p�e�j�s�k�i�m�,� �z� �w�y�j���t�k�i�e�m� �E�C�R

�(�E�u�r�o�p�e�j�s�c�y� �K�o�n�s�e�r�w�a�t�y�[�c�i� �i� �R�e�f�o�r�m�a�t�o�r�z�y�)� �o�r�a�z� �p�r�a�w�i�c�o�w�e�j� �T�o�|�s�a�m�o�[�c�i� �i� �D�e�m�o�k�r�a�c�j�i�.

�Z�a�n�i�m� �j�e�d�n�a�k� �p�r�z�e�g�B�o�s�o�w�a�n�o� �p�r�o�j�e�k�t� �j�a�k�o� �c�a�B�o�[���,� �o�d�b�y�B�y� �s�i��� �t�a�k�|�e� �g�B�o�s�o�w�a�n�i�a� �n�a�d� �p�o�p�r�a�w�k�a�m�i� �d�o� �j�e�g�o� �t�r�e�[�c�i�.� �R�o�z�p�a�t�r�y�w�a�n�o� �B���c�z�n�i�e� �1�3

�p�o�p�r�a�w�e�k� �d�o� �p�r�o�p�o�z�y�c�j�i� �K�E�.

https://wodnesprawy.pl/konsultacje-spoleczne-dyrektywy-sciekowej-dobiegaja/


�J�a�k� �w� �s�p�r�a�w�i�e� �d�y�r�e�k�t�y�w�y� �[�c�i�e�k�o�w�e�j� �g�B�o�s�o�w�a�l�i� �P�o�l�a�c�y�?

�W� �g�B�o�s�o�w�a�n�i�u� �b�r�a�B�o� �u�d�z�i�a�B� �4�2� �e�u�r�o�p�a�r�l�a�m�e�n�t�a�r�z�y�s�t�ó�w� �z� �P�o�l�s�k�i�.� �W�i���k�s�z�o�[��� �w�s�t�r�z�y�m�a�B�a� �s�i��� �o�d� �g�B�o�s�u� �(�2�4�)�,� �z�a� �p�r�z�y�j���c�i�e�m� �d�y�r�e�k�t�y�w�y� �[�c�i�e�k�o�w�e�j

�b�y�B�o� �1�8� �e�u�r�o�p�o�s�B�ó�w�.� �{�a�d�e�n� �z� �o�b�e�c�n�y�c�h� �n�a� �p�o�s�i�e�d�z�e�n�i�u� �p�r�z�e�d�s�t�a�w�i�c�i�e�l�i� �n�a�s�z�e�g�o� �k�r�a�j�u� �n�i�e� �g�B�o�s�o�w�a�B� �z�a� �o�d�r�z�u�c�e�n�i�e�m� �p�r�o�j�e�k�t�u�.

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

�y�r�ó�d�B�o�:� �m�e�p�w�a�c�h�.�e�u

�D�y�r�e�k�t�y�w�a� �[�c�i�e�k�o�w�a�  �� �j�a�k�i�e� �w�p�r�o�w�a�d�z�o�n�o� �p�o�p�r�a�w�k�i

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

�P�a�r�l�a�m�e�n�t� �E�u�r�o�p�e�j�s�k�i� �w� �d�n�i�u� �5� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �r�.� �P�r�z�e�g�B�o�s�o�w�a�n�y� �p�r�o�j�e�k�t� �w�p�r�o�w�a�d�z�i�B� �d�o� �t�e�k�s�t�u� �d�y�r�e�k�t�y�w�y� �[�c�i�e�k�o�w�e�j� �B���c�z�n�i�e� �2�5�2� �p�o�p�r�a�w�k�i�.

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

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

�9�1�/�2�7�1�/�E�W�G�.� �C�e�l�a�m�i� �w�s�z�y�s�t�k�i�c�h� �p�o�d�e�j�m�o�w�a�n�y�c�h� �d�z�i�a�B�a�D� �s��� �o�c�h�r�o�n�a� �[�r�o�d�o�w�i�s�k�a�,� �z�d�r�o�w�i�a� �p�u�b�l�i�c�z�n�e�g�o�,� �p�o�p�r�a�w�a� �s�y�s�t�e�m�u� �s�a�n�i�t�a�r�n�e�g�o� �o�r�a�z

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

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

https://mepwatch.eu/9/vote.html?v=158621&country=pl
https://www.europarl.europa.eu/doceo/document/TA-9-2023-0355_PL.html


�U�S�T�A�W�A� �O� �R�E�W�I�T�A�L�I�Z�A�C�J�I� �R�Z�E�K�I� �O�D�R�Y�  �� �M�I�A�A�O� �B�Y��� �L�E�P�I�E�J�,� �A� �J�A�K

�W�Y�S�Z�A�O�?
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�t�a�r�z�y�n�a� �B�i�e�g�u�n

�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i� �O�d�r�y� �z� �d�n�i�a� �1�3� �l�i�p�c�a� �2�0�2�3� �r�.�,� �w�s�z�y�s�t�k�i�e� �o�d�n�o�[�n�i�k�i� �i� �z�m�i�a�n�y� �t�o� �o�b�s�z�e�r�n�a� �l�e�k�t�u�r�a�.� �G�B�ó�w�n��� �c�z���[��� �p�o�z�n�a�B�a�m

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

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

�C�z�y�t�e�l�n�i�k�u�.

�K�a�t�e�g�o�r�i�e�:� �B�i�z�n�e�s� �i� �e�k�o�n�o�m�i�a�,� �W� �t�y�m� �n�u�m�e�r�z�e�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �O�d�r�a�,� �o�p�B�a�t�a�,� �p�r�z�e�l�e�w�y� �b�u�r�z�o�w�e�,� �r�z�e�k�a�,� �u�s�t�a�w�a�,� �w�o�d�y� �z�a�s�o�l�o�n�e

https://wodnesprawy.pl/biznes-i-ekonomia/
https://wodnesprawy.pl/w-tym-numerze/
https://wodnesprawy.pl/wydanie-20-2023-2/
https://wodnesprawy.pl/tag/odra/
https://wodnesprawy.pl/tag/oplata/
https://wodnesprawy.pl/tag/przelewy-burzowe/
https://wodnesprawy.pl/tag/rzeka/
https://wodnesprawy.pl/tag/ustawa/
https://wodnesprawy.pl/tag/wody-zasolone/


�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i� �O�d�r�y� �z� �d�n�i�a� �1�3� �l�i�p�c�a� �2�0�2�3� �r�.�,� �w�s�z�y�s�t�k�i�e� �o�d�n�o�[�n�i�k�i� �i� �z�m�i�a�n�y� �t�o� �o�b�s�z�e�r�n�a� �l�e�k�t�u�r�a�.� �G�B�ó�w�n��� �c�z���[��� �p�o�z�n�a�B�a�m

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

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

�C�z�y�t�e�l�n�i�k�u�.

�A�l�e� �p�o� �k�o�l�e�i &

�P�r�z�e�l�e�w�y� �b�u�r�z�o�w�e� �w� �k�o�n�t�e�k�[�c�i�e� �n�o�w�e�j� �u�s�t�a�w�y

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

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

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

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

�z�o�b�o�w�i���z�a�n�e� �s��� �d�o� �w�n�i�o�s�k�o�w�a�n�i�a� �o� �z�m�i�a�n��� �p�o�z�w�o�l�e�n�i�a� �w�o�d�n�o�p�r�a�w�n�e�g�o� �n�a� �w�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i� �p�o�p�r�z�e�z� �u�z�u�p�e�B�n�i�e�n�i�e

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

�P�r�z�e�d�s�i���b�i�o�r�s�t�w�o�,� �j�e�|�e�l�i� �n�i�e� �z�B�o�|�y� �w�n�i�o�s�k�u� �w� �t�e�r�m�i�n�i�e�;� �c�z�y�l�i� �d�o� �8� �k�w�i�e�t�n�i�a� �2�0�2�4� �r�.�,� �z�o�s�t�a�n�i�e� �w�e�z�w�a�n�e� �p�r�z�e�z� �W�o�d�y� �P�o�l�s�k�i�e� �d�o� �j�e�g�o� �z�B�o�|�e�n�i�a�.

� �N�i�e�z�B�o�|�e�n�i�e� �w�n�i�o�s�k�u� �s�k�u�t�k�u�j�e� �w�y�g�a�[�n�i���c�i�e�m� �p�o�z�w�o�l�e�n�i�a� �w�o�d�n�o�p�r�a�w�n�e�g�o� �b�e�z� �o�d�s�z�k�o�d�o�w�a�n�i�a�,� �p�o� �u�p�B�y�w�i�e� �2� �l�a�t� �o�d� �d�n�i�a� �w�e�j�[�c�i�a� �w� �|�y�c�i�e

�u�s�t�a�w�y� �o�d�r�z�a�D�s�k�i�e�j�.

�W�n�i�o�s�e�k�  �� �l�e�p�i�e�j� �z�B�o�|�y��� �w�n�i�o�s�e�k� �o� �c�z�a�s�i�e� �i� �o�c�z�e�k�i�w�a��� �n�a� �w�y�d�a�n�i�e� �z�m�i�a�n�y� �p�o�z�w�o�l�e�n�i�a� �w�o�d�n�o�p�r�a�w�n�e�g�o� �p�r�z�e�z� �W�o�d�y� �P�o�l�s�k�i�e� �w� �b�l�i�|�e�j

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

�W�r�a�z� �z�e� �z�m�i�a�n��� �p�o�z�w�o�l�e�n�i�a� �w�o�d�n�o�p�r�a�w�n�e�g�o� �p�o�j�a�w�i� �s�i��� �k�o�n�i�e�c�z�n�o�[��� �u�i�s�z�c�z�e�n�i�a� �d�o�d�a�t�k�o�w�e�j� �o�p�B�a�t�y� �w�y�n�i�k�a�j���c�e�j� �z� �f�a�k�t�u� �z�r�z�u�t�ó�w� �w�ó�d

�o�p�a�d�o�w�y�c�h� �l�u�b� �r�o�z�t�o�p�o�w�y�c�h� �d�o� �w�ó�d� �z� �p�r�z�e�l�e�w�ó�w� �k�a�n�a�l�i�z�a�c�j�i� �d�e�s�z�c�z�o�w�e�j� �o�r�a�z� �z� �p�r�z�e�l�e�w�ó�w� �b�u�r�z�o�w�y�c�h� �k�o�m�u�n�a�l�n�e�j� �k�a�n�a�l�i�z�a�c�j�i

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

�i�l�o�[�c�i� �z�r�z�u�t�ó�w� �z� �p�r�z�e�l�e�w�ó�w� �k�a�n�a�l�i�z�a�c�j�i� �d�e�s�z�c�z�o�w�e�j� �l�u�b� �o�g�ó�l�n�o�s�p�B�a�w�n�e�j� �-� �b�u�r�z�o�w�e�j�.� �Z�a� �l�i�c�z�b��� �z�r�z�u�t�ó�w� �u�z�n�a�n�o� �[�r�e�d�n�i��� �r�o�c�z�n��� �l�i�c�z�b��� �z�r�z�u�t�ó�w

�u�s�t�a�l�o�n��� �w� �p�o�z�w�o�l�e�n�i�u� �w�o�d�n�o�p�r�a�w�n�y�m�.� �C�z�y�l�i�,� �j�e�|�e�l�i� �z�a�B�o�|�y�m�y�,� �|�e� �i�l�o�[��� �z�r�z�u�t�ó�w� �z� �p�r�z�e�l�e�w�ó�w� �d�e�s�z�c�z�o�w�y�c�h� �b���d�z�i�e� �w�y�n�o�s�i�B�a� �1�0� �r�o�c�z�n�i�e�,� �a

�w�i�e�l�k�o�[��� �z�a�B�o�|�o�n�e�g�o� �z�r�z�u�t�u� �t�o� �1�m�3�/�s�,� �t�o� �o�p�B�a�t�a� �s�t�a�B�a� �z� �t�e�g�o� �t�y�t�u�B�u� �w�y�n�o�s�i��� �b���d�z�i�e�:

�j�e�d�n�o�s�t�k�o�w�a� �s�t�a�w�k�a� �o�p�B�a�t�y� �(�2�,�5� �z�B� �n�a� �d�o�b��� �z�a� �1� �m�3�/�s�)� �x� �1�0� �z�r�z�u�t�ó�w�x� �m�a�k�s�y�m�a�l�n�a� �i�l�o�[��� �w�p�r�o�w�a�d�z�a�n�a� �d�o� �w�ó�d� �,� �c�z�y�l�i� �B���c�z�n�i�e� �2�5� �z�B�.

�A�n�a�l�o�g�i�c�z�n�i�e� �w�y�l�i�c�z�a�n�a� �b���d�z�i�e� �o�p�B�a�t�a� �z�a� �z�r�z�u�t� �z� �p�r�z�e�l�e�w�ó�w� �b�u�r�z�o�w�y�c�h�,� �p�r�z�y� �c�z�y�m� �k�w�o�t�a� �w�y�n�o�s�i��� �b���d�z�i�e� �2�5�0�0� �z�B� �(�j�e�d�n�o�s�t�k�o�w�a� �s�t�a�w�k�a� �o�p�B�a�t�y

�w� �t�y�m� �w�y�p�a�d�k�u� �t�o� �2�5�0� �z�B� �n�a� �d�o�b��� �z�a� �1� �m�3�/�s�)�.

�W�n�i�o�s�e�k�  �� �n�i�e� �m�a� �d�r�a�m�a�t�u�.� �K�w�o�t�a� �z�a� �z�r�z�u�t� �z� �p�r�z�e�l�e�w�u� �b���d�z�i�e� �p�o�m�i�j�a�l�n�a� �w� �b�i�l�a�n�s�i�e� �o�p�B�a�t� �p�r�z�e�d�s�i���b�i�o�r�s�t�w�a�.

�W� �p�r�z�y�p�a�d�k�u� �o�d�p�r�o�w�a�d�z�a�n�i�a� �w�ó�d� �o�p�a�d�o�w�y�c�h� �l�u�b� �r�o�z�t�o�p�o�w�y�c�h� �z� �p�r�z�e�l�e�w�ó�w� �o�r�a�z� �o�d�p�r�o�w�a�d�z�a�n�i�a� �[�c�i�e�k�ó�w� �z� �p�r�z�e�l�e�w�ó�w� �b�u�r�z�o�w�y�c�h
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�p�r�z�e�w�i�d�z�i�a�n�o� �r�ó�w�n�i�e�|� �o�p�B�a�t�y� �z�m�i�e�n�n�e�.� �U�s�t�a�l�o�n�o�,� �|�e� �z�a� �k�a�|�d�y� �p�r�z�e�l�e�w� �p�B�a�c�i��� �t�r�z�e�b�a� �b���d�z�i�e� �r�ó�w�n�o�w�a�r�t�o�[��� �1�0� �p�r�o�c�.� �k�w�o�t�y� �n�a�l�e�|�n�e�j� �z�a� �o�k�r�e�s

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

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

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

�W�n�i�o�s�e�k�  �� �k�w�o�t�a� �o�p�B�a�t�y� �z�m�i�e�n�n�e�j� �m�o�|�e� �w�z�r�o�s�n����� �d�w�u�k�r�o�t�n�i�e�.� �C�z�y�l�i� �1�0� �z�r�z�u�t�ó�w� �p�o� �1�0� �p�r�o�c�.� �w�a�r�t�o�[�c�i� �o�p�B�a�t�y� �z�m�i�e�n�n�e�j�  �� �r�a�z�e�m� �1�0�0� �p�r�o�c�.

�o�p�B�a�t�y� �z�m�i�e�n�n�e�j

�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i� �O�d�r�y� �a� �w�o�d�y� �z�a�s�o�l�o�n�e

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

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

�i� �s�i�a�r�c�z�a�n�ó�w� �p�o�w�y�|�e�j� �1�5�0�0� �m�g�/�l�.� �Z�n�a�l�a�z�B�y� �s�i��� �t�u� �r�ó�w�n�i�e�|� �w�s�z�y�s�t�k�i�e� �z�a�k�B�a�d�y� �g�ó�r�n�i�c�z�e� �o�d�p�r�o�w�a�d�z�a�j���c�e� �w�o�d�y� �z� �o�d�w�o�d�n�i�e�D�,� �n�i�e�z�a�l�e�|�n�i�e� �o�d� �s�u�m�y

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

�w�y�m�i�e�s�z�a�n�i�a�,� �p�r�z�e�k�r�a�c�z�a� �1�0�0�0� �m�g�/�l�.

�P�r�z�e�d�m�i�o�t�o�w�a� �d�e�f�i�n�i�c�j�a� �z�a�k�B�a�d�u� �o� �z�w�i���k�s�z�o�n�y�m� �z�a�s�o�l�e�n�i�u� �d�o�t�y�c�z�y� �p�o�d�m�i�o�t�ó�w�,� �k�t�ó�r�e� �n�a� �p�o�d�s�t�a�w�i�e� �p�a�r�a�g�r�a�f�u� �1�2� �u�s�t�.� �3� �r�o�z�p�o�r�z���d�z�e�n�i�a

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

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

�o�d�p�r�o�w�a�d�z�a�n�i�a� �z�a�s�o�l�o�n�y�c�h� �w�ó�d� �p�r�z�e�z� �c�o� �n�a�j�m�n�i�e�j� �5� �d�n�i�.� � �W�y�k�o�r�z�y�s�t�a�n�i�e� �s�y�s�t�e�m�u� �m�a� �p�o�z�w�o�l�i���,� �w� �o�k�r�e�s�a�c�h� �s�u�s�z�y� �h�y�d�r�o�l�o�g�i�c�z�n�e�j� �c�z�y�l�i� �w�t�e�d�y

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

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

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

�i�n�w�e�s�t�y�c�j�i� �w� �z�a�k�r�e�s�i�e� �s�y�s�t�e�m�u� �r�e�t�e�n�c�y�j�n�o�-�d�o�z�u�j���c�e�g�o� �b���d�z�i�e� �m�ó�g�B� �z�a�s�t�o�s�o�w�a��� �s�i��� �d�o� �p�r�z�e�p�i�s�ó�w� �u�s�t�a�w�y� �z� �d�n�i�a� �8� �l�i�p�c�a� �2�0�1�0� �r�.� �o� �s�z�c�z�e�g�ó�l�n�y�c�h

�z�a�s�a�d�a�c�h� �p�r�z�y�g�o�t�o�w�a�n�i�a� �d�o� �r�e�a�l�i�z�a�c�j�i� �i�n�w�e�s�t�y�c�j�i� �w� �z�a�k�r�e�s�i�e� �b�u�d�o�w�l�i� �p�r�z�e�c�i�w�p�o�w�o�d�z�i�o�w�y�c�h� �(�D�z�.�U�.� �z� �2�0�2�1� �r�.� �p�o�z�.� �1�8�1�2�)�.� �D�o�d�a�t�k�o�w�y�m

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

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

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

�r�e�a�l�i�z�a�c�j�i� �i�n�w�e�s�t�y�c�j�i�.

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

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

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

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

�A�k�t�u�a�l�n�i�e� �w�y�s�o�k�o�[��� �o�p�B�a�t�y� �z�a� �w�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i� �m�a� �f�o�r�m��� �o�p�B�a�t�y� �z�m�i�e�n�n�e�j� �z�a� �1� �k�g� �s�u�b�s�t�a�n�c�j�i�,� �w�y�r�a�|�o�n�e�j� �j�a�k�o

�w�s�k�a�z�n�i�k� �s�u�m�y� �c�h�l�o�r�k�ó�w� �i� �s�i�a�r�c�z�a�n�ó�w� �(�C�l�+�S�O�4�)� �i� �w�y�n�o�s�i� �0�,�0�5� �z�B�.� �O�d� �s�t�y�c�z�n�i�a� �2�0�2�4� �r�.� �w�a�r�t�o�[��� �t�a� �d�l�a� �z�a�k�B�a�d�ó�w� �o�d�p�r�o�w�a�d�z�a�j���c�y�c�h� �[�c�i�e�k�i� �o

�z�w�i���k�s�z�o�n�y�m� �z�a�s�o�l�e�n�i�u� �w�z�r�o�[�n�i�e� �d�w�u�k�r�o�t�n�i�e� �i� �w�y�n�o�s�i��� �b���d�z�i�e� �0�,�1�0� �z�B�.� �U�t�r�z�y�m�a�n�i�e� �o�p�B�a�t�y� �n�a� �d�o�t�y�c�h�c�z�a�s�o�w�y�m� �p�o�z�i�o�m�i�e� �z�a�g�w�a�r�a�n�t�o�w�a�n�o

�z�a�k�B�a�d�o�m� �p�o�s�i�a�d�a�j���c�y�m� �s�y�s�t�e�m� �r�e�t�e�n�c�y�j�n�o�-�d�o�z�u�j���c�y� �o� �p�o�j�e�m�n�o�[�c�i� �p�o�z�w�a�l�a�j���c�e�j� �w�s�t�r�z�y�m�a��� �w�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �n�a� �c�o� �n�a�j�m�n�i�e�j� �1�0



�n�a�s�t���p�u�j���c�y�c�h� �p�o� �s�o�b�i�e� �d�n�i�.

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

�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i� �O�d�r�y� �o� �o�d�p�o�w�i�e�d�z�i�a�l�n�o�[�c�i� �e�k�o�l�o�g�i�c�z�n�e�j

�p�r�z�e�d�s�i���b�i�o�r�s�t�w

�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i� �O�d�r�y� �n�i�e�o�c�z�e�k�i�w�a�n�i�e� �n�a�B�o�|�y�B�a� �n�a� �z�a�k�B�a�d�y� �p�o�s�i�a�d�a�j���c�e� �s�y�s�t�e�m� �r�e�t�e�n�c�y�j�n�o�-�d�o�z�u�j���c�y� �p�e�w�n�e�g�o� �r�o�d�z�a�j�u� �o�b�o�s�t�r�z�e�n�i�e�,

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

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

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

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

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

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

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

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

�w�s�z�y�s�t�k�i�e� �z�a�k�B�a�d�y� �o�d�p�r�o�w�a�d�z�a�j���c�e� �w�o�d�y� �z�a�s�o�l�o�n�e�.

�W�n�i�o�s�e�k�  �� �l�e�p�i�e�j� �n�i�e� �p�o�s�i�a�d�a��� �s�y�s�t�e�m�u� �i� �n�i�e� �[�l�e�d�z�i��� �p�r�o�g�n�o�z�y� �p�o�g�o�d�y�.

�U�p�r�o�s�z�c�z�e�n�i�a� �i�n�w�e�s�t�y�c�y�j�n�e

�B�e�z�s�p�r�z�e�c�z�n�y� �j�e�s�t� �f�a�k�t�,� �|�e� �p�o�s�i�a�d�a�n�i�e� �p�r�z�e�z� �z�a�k�B�a�d� �s�y�s�t�e�m�u� �r�e�t�e�n�c�y�j�n�o�-�d�o�z�u�j���c�e�g�o� �j�e�s�t� �k�o�r�z�y�s�t�n�e� �d�l�a� �e�k�o�s�y�s�t�e�m�u�.� �T�o� �n�i�e� �p�o�d�l�e�g�a� �d�y�s�k�u�s�j�i�.

�N�i�e�m�n�i�e�j� �j�e�d�n�a�k� �z�a�B�o�|�e�n�i�e�,� �|�e� �s�a�m�o� �u�p�r�o�s�z�c�z�e�n�i�e� �p�r�o�c�e�d�u�r�y� �b�u�d�o�w�y� �s�y�s�t�e�m�u� �r�e�t�e�n�c�y�j�n�o�-�d�o�z�u�j���c�y�c�h� �n�a�k�B�o�n�i� �z�a�k�B�a�d�y� �d�o� �p�r�z�e�p�r�o�w�a�d�z�e�n�i�a

�i�n�w�e�s�t�y�c�j�i� �j�e�s�t� �d�a�l�e�k�o� �o�p�t�y�m�i�s�t�y�c�z�n�e�.� �T�y�m� �b�a�r�d�z�i�e�j�,� �|�e� �u�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i� �O�d�r�y� �n�i�e� �w�p�r�o�w�a�d�z�a� �o�b�o�w�i���z�k�u� �b�u�d�o�w�y� �s�y�s�t�e�m�u� �z�e

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

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

�d�z�i�a�B�a�l�n�o�[�c�i� �g�o�s�p�o�d�a�r�c�z�e�j� �p�r�z�e�z� �w�i�e�l�e� �z� �n�i�c�h�,� �c�o� �j�e�s�t� �i�n�g�e�r�o�w�a�n�i�e�m� �w� �s�w�o�b�o�d��� �d�z�i�a�B�a�n�i�a�.

�W�n�i�o�s�e�k�  �� �m�o�|�l�i�w�o�[��� �z�a�s�t�o�s�o�w�a�n�i�a� �s�p�e�c�u�s�t�a�w�y� �p�o�w�o�d�z�i�o�w�e�j� �n�i�e� �n�a�k�B�o�n�i� �i�n�w�e�s�t�o�r�ó�w� �d�o� �r�e�a�l�i�z�a�c�j�i� �s�y�s�t�e�m�u� �i� �n�i�e� �z�r�e�k�o�m�p�e�n�s�u�j�e

�p�o�n�i�e�s�i�o�n�y�c�h� �k�o�s�z�t�ó�w�.

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

�w�y�k�o�n�a�n�i�a� �s�y�s�t�e�m�u� �r�e�t�e�n�c�y�j�n�e�g�o� �n�i�e� �g�w�a�r�a�n�t�o�w�a�B� �z�w�i���k�s�z�e�n�i�a� �b�e�z�p�i�e�c�z�e�D�s�t�w�a�.� �D�o�k�u�m�e�n�t� �p�o�w�i�n�i�e�n� �z�a�w�i�e�r�a���:

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



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

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

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

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

�w�o�d�n�o�p�r�a�w�n�y�m� �a�l�b�o� �w� �p�o�z�w�o�l�e�n�i�u� �z�i�n�t�e�g�r�o�w�a�n�y�m

�O�p�i�n�i��� �w� �t�e�r�m�i�n�i�e� �3�0� �d�n�i� �w�y�d�a�j�e� �p�r�e�z�e�s� �W�ó�d� �P�o�l�s�k�i�c�h�,� �b�i�o�r���c� �p�o�d� �u�w�a�g��� �(�c�y�t�u�j���c� �z�a� �u�s�t�a�w���)�:

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

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

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

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

�t�e�r�e�n�o�w�y�c�h�;

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

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

�o�b�o�w�i���z�y�w�a�n�i�a� �o�s�t�r�z�e�|�e�D� �p�r�z�e�d� �s�u�s�z��� �h�y�d�r�o�l�o�g�i�c�z�n��� �w� �c�e�l�u� �o�k�r�e�s�o�w�e�g�o�,� �p�r�z�e�z� �c�o� �n�a�j�m�n�i�e�j� �5� �n�a�s�t���p�u�j���c�y�c�h� �p�o� �s�o�b�i�e� �d�n�i�,

�w�s�t�r�z�y�m�a�n�i�a� �w�p�r�o�w�a�d�z�a�n�i�a� �t�y�c�h� �[�c�i�e�k�ó�w� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i�.

�W�n�i�o�s�e�k�  �� �z�a�s�t�o�s�o�w�a�n�i�e� �s�p�e�c�u�s�t�a�w�y� �p�o�w�o�d�z�i�o�w�e�j� �m�o�|�l�i�w�e� �j�e�s�t� �w�y�B���c�z�n�i�e� �d�l�a� �s�y�s�t�e�m�ó�w� �o� �c�z�a�s�i�e� �r�e�t�e�n�c�j�i� �w�y�n�o�s�z���c�y�m� �m�i�n�i�m�u�m� �5� �d�n�i�.

�K�a�r�y� �z�a� �o�d�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �(�k�a�r�y� �z�a� �[�c�i�e�k�i�)� �a� �u�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �r�z�e�k�i

�O�d�r�y

�N�a� �k�o�n�i�e�c� �k�i�l�k�a� �z�d�a�D� �o� �k�a�r�a�c�h� �a�d�m�i�n�i�s�t�r�a�c�y�j�n�y�c�h�.� �Z�a�p�o�w�i�a�d�a�B�o� �s�i��� �d�o�b�r�z�e�.� �T�a�r�y�f�i�k�a�t�o�r� �s�i���g�a� �d�o� �w�y�s�o�k�o�[�c�i� �1� �m�l�n� �z�B�.� �N�i�e�m�n�i�e�j� �j�e�d�n�a�k� �k�a�r�y� �n�i�e

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

�p�o�s�i�a�d�a�j��� �s�y�s�t�e�m� �r�e�t�e�n�c�j�o�n�u�j���c�y�.� �A� �c�o� �z� �p�o�z�o�s�t�a�B�y�m�i�?� �Z�a�d�a�m�y� �t�o� �p�y�t�a�n�i�e� �W�o�d�o�m� �P�o�l�s�k�i�m�,� �t�y�m� �b�a�r�d�z�i�e�j�,� �|�e� �p�r�e�z�e�s� �m�a� �o�p�r�a�c�o�w�a��� �l�i�s�t��

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

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

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

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

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

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

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

�r�e�a�l�i�z�o�w�a��� �n�a� �c�u�d�z�y�c�h� �d�z�i�a�B�k�a�c�h�.

�I� �j�a�k� �t�u� �d�a�l�e�j� �n�i�e� �c�y�t�o�w�a��� �k�l�a�s�y�k�i�:� �a� �t�o� �w�s�z�y�s�t�k�o� �n�i�e� �t�a�k�,� �n�i�e� �t�a�k�,� �n�i�e� �t�o�,� �n�o� �a� �j�e�[�l�i�,� �j�e�|�e�l�i�  �� �n�i�e� �t�o�,� �n�o� �t�o� �o� �c�o�,� �u� �d�i�a�b�B�a�,� �n�a�m� �s�z�B�o &



�T�E�C�H�N�O�L�O�G�I�E� �K�L�I�M�A�T�Y�C�Z�N�E� �A� �L�U�K�A� �I�N�W�E�S�T�Y�C�Y�J�N�A�  �� �N�O�W�Y

�R�A�P�O�R�T� �E�C�O�N�O�M�I�S�T� �I�M�P�A�C�T
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�g�a�t�a� �P�a�v�l�i�n�e�c

�A�b�y� �z�r�e�a�l�i�z�o�w�a��� �c�e�l�e� �w�s�p�ó�l�n�o�t�o�w�e� �d�o�t�y�c�z���c�e� �b�e�z�e�m�i�s�y�j�n�e�j� �g�o�s�p�o�d�a�r�k�i� �w� �r�o�k�u� �2�0�5�0�  �� �j�a�k� �w�y�n�i�k�a� �z� �r�a�p�o�r�t�u� �p�r�z�y�g�o�t�o�w�a�n�e�g�o� �p�r�z�e�z� �E�c�o�n�o�m�i�s�t

�I�m�p�a�c�t� �n�a� �z�l�e�c�e�n�i�e� �f�i�r�m�y� �i�n�w�e�s�t�y�c�y�j�n�e�j� �I�M�P�R�O�V�E�  �� �p�o�t�r�z�e�b�a� �z�a�s�a�d�n�i�c�z�y�c�h� �z�m�i�a�n� �w� �s�t�r�u�k�t�u�r�z�e� �f�i�n�a�n�s�o�w�a�n�i�a� �i�n�n�o�w�a�c�j�i�.� �Z�d�a�n�i�e�m� �e�k�s�p�e�r�t�ó�w

�o�b�e�c�n�y� �s�y�s�t�e�m� �n�i�e� �w�y�s�t�a�r�c�z�y�,� �a�b�y� �a�d�e�k�w�a�t�n�i�e� �w�e�s�p�r�z�e��� �p�o�t�r�z�e�b�n�e� �t�e�c�h�n�o�l�o�g�i�e� �k�l�i�m�a�t�y�c�z�n�e�.

�K�a�t�e�g�o�r�i�e�:� �B�i�z�n�e�s� �i� �e�k�o�n�o�m�i�a�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �b�e�z�e�m�i�s�y�j�n�a� �g�o�s�p�o�d�a�r�k�a�,� �d�o�f�i�n�a�n�s�o�w�a�n�i�e�,� �r�a�p�o�r�t�,� �t�e�c�h�n�o�l�o�g�i�e� �k�l�i�m�a�t�y�c�z�n�e
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�A�b�y� �z�r�e�a�l�i�z�o�w�a��� �c�e�l�e� �w�s�p�ó�l�n�o�t�o�w�e� �d�o�t�y�c�z���c�e� �b�e�z�e�m�i�s�y�j�n�e�j� �g�o�s�p�o�d�a�r�k�i� �w� �r�o�k�u� �2�0�5�0�  �� �j�a�k� �w�y�n�i�k�a� �z� �r�a�p�o�r�t�u� �p�r�z�y�g�o�t�o�w�a�n�e�g�o� �p�r�z�e�z� �E�c�o�n�o�m�i�s�t

�I�m�p�a�c�t� �n�a� �z�l�e�c�e�n�i�e� �f�i�r�m�y� �i�n�w�e�s�t�y�c�y�j�n�e�j� �I�M�P�R�O�V�E�  �� �p�o�t�r�z�e�b�a� �z�a�s�a�d�n�i�c�z�y�c�h� �z�m�i�a�n� �w� �s�t�r�u�k�t�u�r�z�e� �f�i�n�a�n�s�o�w�a�n�i�a� �i�n�n�o�w�a�c�j�i�.� �Z�d�a�n�i�e�m� �e�k�s�p�e�r�t�ó�w

�o�b�e�c�n�y� �s�y�s�t�e�m� �n�i�e� �w�y�s�t�a�r�c�z�y�,� �a�b�y� �a�d�e�k�w�a�t�n�i�e� �w�e�s�p�r�z�e��� �p�o�t�r�z�e�b�n�e� �t�e�c�h�n�o�l�o�g�i�e� �k�l�i�m�a�t�y�c�z�n�e�.

�S�k�o�o�r�d�y�n�o�w�a�n�e� �d�z�i�a�B�a�n�i�a� �i� �t�r�a�f�i�o�n�e� �i�n�w�e�s�t�y�c�j�e

�R�a�p�o�r�t�  ��T�e�c�h�n�o�l�o�g�i�e� �k�l�i�m�a�t�y�c�z�n�e�:� �w�y�p�e�B�n�i�a�j���c� �l�u�k��� �m�i���d�z�y� �i�n�n�o�w�a�c�j��� �a� �o�d�d�z�i�a�B�y�w�a�n�i�e�m �� �u�k�a�z�u�j�e� �s�i��� �w� �r�o�k�u�,� �k�t�ó�r�y� �p�r�z�y�n�i�ó�s�B� �k�o�l�e�j�n�e

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

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

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

�n�i�e�j�.

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

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

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

�e�k�o�s�y�s�t�e�m�ó�w�.

�G�d�z�i�e� �i�n�w�e�s�t�y�c�j�e� �p�o�t�r�z�e�b�n�e� �s��� �n�a�j�b�a�r�d�z�i�e�j�?

�A�u�t�o�r�z�y� �r�a�p�o�r�t�u� �p�o�d�k�r�e�[�l�a�j���,� �|�e� �r�e�a�l�i�z�a�c�j�a� �c�e�l�ó�w� �p�o�r�o�z�u�m�i�e�n�i�a� �p�a�r�y�s�k�i�e�g�o� �z� �2�0�1�5� �r�.� �(�o�g�r�a�n�i�c�z�e�n�i�e� �g�l�o�b�a�l�n�e�g�o� �o�c�i�e�p�l�e�n�i�a� �d�o� �m�a�k�s�y�m�a�l�n�i�e� �2�°�C

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

�s�k�o�n�c�e�n�t�r�o�w�a�n�y�c�h� �n�a� �w�y�z�w�a�n�i�a�c�h� �z�w�i���z�a�n�y�c�h� �z�e� �z�m�i�a�n��� �k�l�i�m�a�t�u� �f�i�r�m� �o�d� �2�0�1�0� �r�.� �w�z�r�o�s�B�a� �c�z�t�e�r�o�k�r�o�t�n�i�e�,� �i�c�h� �p�o�t�e�n�c�j�a�B� �w�c�i���|� �w�y�d�a�j�e� �s�i��

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

�g�o�s�p�o�d�a�r�c�z�y� �o�r�a�z� �d�o�s�k�o�n�a�l�e�n�i�e� �k�n�o�w�-�h�o�w�.

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

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

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

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

�W�e�d�B�u�g� �M�i���d�z�y�n�a�r�o�d�o�w�e�j� �A�g�e�n�c�j�i� �E�n�e�r�g�e�t�y�c�z�n�e�j� �(�I�E�A�)� �a�|� �4�6� �p�r�o�c�.� �r�e�d�u�k�c�j�i� �e�m�i�s�j�i� �p�o�t�r�z�e�b�n�y�c�h� �d�o� �o�s�i���g�n�i���c�i�a� �c�e�l�u� �N�e�t�-�Z�e�r�o� �w� �2�0�5�0� �r�.� �b���d�z�i�e

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

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

�g�e�n�e�r�u�j�e� �b�l�i�s�k�o� �2�0� �p�r�o�c�.� �e�m�i�s�j�i�,� �a�l�e� �w� �2�0�2�2� �r�.� �o�t�r�z�y�m�a�B�a� �z�a�l�e�d�w�i�e� �1�0� �p�r�o�c�.� �g�l�o�b�a�l�n�y�c�h� �n�a�k�B�a�d�ó�w� �n�a� �t�e�c�h�n�o�l�o�g�i�e� �k�l�i�m�a�t�y�c�z�n�e�.� �T�y�m�c�z�a�s�e�m

�r�o�z�w�ó�j� �p�r�o�t�e�i�n� �r�o�[�l�i�n�n�y�c�h�,� �k�t�ó�r�e� �z�a�s�t���p�i�B�y�b�y� �b�i�a�B�k�a� �p�o�c�h�o�d�z�e�n�i�a� �z�w�i�e�r�z���c�e�g�o�,� �d�a�B�b�y� �n�a�j�w�i���k�s�z�e� �o�s�z�c�z���d�n�o�[�c�i� �w� �e�m�i�s�j�i� �C�O�2� �w� �p�r�z�e�l�i�c�z�e�n�i�u� �n�a

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

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

�d�e�k�a�r�b�o�n�i�z�a�c�j�i� �p�l�a�n�o�w�a�n�e�g�o� �n�a� �r�o�k� �2�0�3�0� �j�u�|� �i�s�t�n�i�e�j���.� �N�a�j�w�i���k�s�z�y�m� �p�r�o�b�l�e�m�e�m� �j�e�s�t� �z�w�i���k�s�z�e�n�i�e� �s�k�a�l�i� �i�c�h� �u�|�y�t�e�c�z�n�o�[�c�i� �o�r�a�z

�u�p�r�z�e�m�y�s�B�o�w�i�e�n�i�e�.

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

�s�t�o�p�n�i�o�w�y�m� �p�o�s�t���p�e�m� �t�e�c�h�n�o�l�o�g�i�c�z�n�y�m�.� �P�r�i�o�r�y�t�e�t�e�m� �p�o�w�i�n�n�o� �b�y��� �d�z�i�[� �w�y�c�h�w�y�t�y�w�a�n�i�e� �w���g�l�a�,� �k�t�ó�r�e� �t�y�l�k�o� �w� �l�a�t�a�c�h� �2�0�2�0�-�2�0�3�0� �w�y�m�a�g�a��

�b���d�z�i�e� �k�a�p�i�t�a�B�u� �n�a� �p�o�z�i�o�m�i�e� �1�6�0� �m�l�d� �d�o�l�a�r�ó�w�,� �a� �w�i���c� �1�0� �r�a�z�y� �w�i���c�e�j� �n�i�|� �w� �p�o�p�r�z�e�d�n�i�e�j� �d�e�k�a�d�z�i�e�.

�W� �r�a�p�o�r�c�i�e� �p�o�d�k�r�e�[�l�a� �s�i��� �p�o�t�r�z�e�b��� �B���c�z�e�n�i�a� �p�u�b�l�i�c�z�n�y�c�h� �i� �p�r�y�w�a�t�n�y�c�h� �i�n�w�e�s�t�y�c�j�i�.� �T�e� �p�i�e�r�w�s�z�e� �s��� �k�l�u�c�z�o�w�e� �n�a� �w�s�t���p�n�y�m� �e�t�a�p�i�e� �b�a�d�a�D� �i

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

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

�r�o�z�w�o�j�u� �o�r�a�z� �u�s�t�a�l�a�n�i�a� �p�r�z�y�c�h�o�d�ó�w� �k�r�y�t�y�c�z�n��� �r�o�l��� �z�a�c�z�y�n�a�j��� �o�d�g�r�y�w�a��� �f�u�n�d�u�s�z�e� �v�e�n�t�u�r�e� �c�a�p�i�t�a�l� �(�V�C�)�.� �W�s�p�i�e�r�a�j��� �o�n�e� �f�i�r�m�y�,� �k�t�ó�r�y�c�h

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

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

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

�R�o�l�a� �r�z���d�u� �w�e� �w�s�p�i�e�r�a�n�i�u� �t�e�c�h�n�o�l�o�g�i�i� �k�l�i�m�a�t�y�c�z�n�y�c�h

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

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

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

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

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

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

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

�t�e�c�h�n�o�l�o�g�i�i�.



�K�O�R�Z�Y�S�T�A�N�I�E� �Z� �W�Ó�D�.� �P�O�B�Ó�R� �W�Ó�D�.� �Z�U�{�Y�C�I�E� �W�O�D�Y�.� �U�S�A�U�G�I

�W�O�D�N�E�.� �C�O� �W�A�R�T�O� �W�I�E�D�Z�I�E��
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �Z�e�s�p�ó�B� �r�e�d�a�k�c�y�j�n�y

�O�k�r�e�[�l�e�n�i�e�  ��k�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d �� �z�n�a�n�e� �j�e�s�t� �n�a�m� �w�s�z�y�s�t�k�i�m�.� �W�i�e�l�u� �o�s�o�b�o�m� �n�a�d�a�l� �k�o�j�a�r�z�y� �s�i��� �j�e�d�y�n�i�e� �z� �w�o�d��� �l�e�c���c��� �z� �k�r�a�n�u� �a�l�b�o� �z

�w�y�p�o�c�z�y�n�k�i�e�m� �i� �r�e�k�r�e�a�c�j���.� �N�i�n�i�e�j�s�z�y� �a�r�t�y�k�u�B� �p�r�z�e�d�s�t�a�w�i�a� �z�a�g�a�d�n�i�e�n�i�e� �w� �k�o�n�t�e�k�[�c�i�e� �u�w�a�r�u�n�k�o�w�a�D� �p�r�a�w�n�y�c�h�.� �W�a�r�t�o� �w�i�e�d�z�i�e���,� �c�o� �-� �z�g�o�d�n�i�e� �z

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

�K�a�t�e�g�o�r�i�e�:� �O�p�i�n�i�e�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

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

�w�y�p�o�c�z�y�n�k�i�e�m� �i� �r�e�k�r�e�a�c�j���.� �N�i�n�i�e�j�s�z�y� �a�r�t�y�k�u�B� �p�r�z�e�d�s�t�a�w�i�a� �z�a�g�a�d�n�i�e�n�i�e� �w� �k�o�n�t�e�k�[�c�i�e� �u�w�a�r�u�n�k�o�w�a�D� �p�r�a�w�n�y�c�h�.� �W�a�r�t�o� �w�i�e�d�z�i�e���,� �c�o� �-� �z�g�o�d�n�i�e� �z

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

�K�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d

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

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

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

�U�s�t�a�w�a� �P�r�a�w�o� �w�o�d�n�e� �z� �d�n�i�a� �2�0� �l�i�p�c�a� �2�0�1�7� �r�.� �p�o�d�z�i�e�l�i�B�a� �k�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d� �n�a�:

�p�o�w�s�z�e�c�h�n�e�;

�z�w�y�k�B�e�;

�s�z�c�z�e�g�ó�l�n�e�.

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

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

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

�j�e�|�e�l�i� �p�r�z�e�p�i�s�y� �u�s�t�a�w�y� �n�i�e� �s�t�a�n�o�w�i��� �i�n�a�c�z�e�j�.

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

�p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h� �w� �i�l�o�[�c�i� �[�r�e�d�n�i�o�r�o�c�z�n�i�e� �n�i�e�p�r�z�e�k�r�a�c�z�a�j���c�e�j� �5� �m�3� �n�a� �d�o�b���.� �W�B�a�[�c�i�c�i�e�l�o�w�i� �n�i�e�r�u�c�h�o�m�o�[�c�i� �g�r�u�n�t�o�w�e�j� �p�r�z�y�s�B�u�g�u�j�e� �p�r�a�w�o� �d�o

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

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

�z�g�o�d�y� �w�o�d�n�o�p�r�a�w�n�e�j�.

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

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

�d�n�i�a� �1�5� �l�i�s�t�o�p�a�d�a� �1�9�8�4� �r�.� �o� �p�o�d�a�t�k�u� �r�o�l�n�y�m�,� �w� �i�l�o�[�c�i� �w�i���k�s�z�e�j� �n�i�|� �[�r�e�d�n�i�o�r�o�c�z�n�i�e� �5� �m�3� �n�a� �d�o�b���;

�k�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d� �n�a� �p�o�t�r�z�e�b�y� �d�z�i�a�B�a�l�n�o�[�c�i� �g�o�s�p�o�d�a�r�c�z�e�j�,� �i�n�n�e�j� �n�i�|� �d�z�i�a�B�a�l�n�o�[��� �r�o�l�n�i�c�z�a� �w� �r�o�z�u�m�i�e�n�i�u� �a�r�t�.� �2� �u�s�t�.� �2� �u�s�t�a�w�y� �z� �d�n�i�a� �1�5

�l�i�s�t�o�p�a�d�a� �1�9�8�4� �r�.� �o� �p�o�d�a�t�k�u� �r�o�l�n�y�m�;

�o�d�w�a�d�n�i�a�n�i�e� �g�r�u�n�t�ó�w� �i� �u�p�r�a�w�;
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�w�y�k�o�n�y�w�a�n�i�e� �n�a� �n�i�e�r�u�c�h�o�m�o�[�c�i� �o� �p�o�w�i�e�r�z�c�h�n�i� �p�o�w�y�|�e�j� �3�5�0�0� �m�2� �r�o�b�ó�t� �l�u�b� �o�b�i�e�k�t�ó�w� �b�u�d�o�w�l�a�n�y�c�h� �t�r�w�a�l�e� �z�w�i���z�a�n�y�c�h� �z� �g�r�u�n�t�e�m�,

�m�a�j���c�y�c�h� �w�p�B�y�w� �n�a� �z�m�n�i�e�j�s�z�e�n�i�e� �n�a�t�u�r�a�l�n�e�j� �r�e�t�e�n�c�j�i� �t�e�r�e�n�o�w�e�j� �p�r�z�e�z� �w�y�B���c�z�e�n�i�e� �w�i���c�e�j� �n�i�|� �7�0� �p�r�o�c�.� �p�o�w�i�e�r�z�c�h�n�i� �n�i�e�r�u�c�h�o�m�o�[�c�i� �z

�p�o�w�i�e�r�z�c�h�n�i� �b�i�o�l�o�g�i�c�z�n�i�e� �c�z�y�n�n�e�j� �n�a� �o�b�s�z�a�r�a�c�h� �n�i�e�u�j���t�y�c�h� �w� �s�y�s�t�e�m�y� �k�a�n�a�l�i�z�a�c�j�i� �o�t�w�a�r�t�e�j� �l�u�b� �z�a�m�k�n�i���t�e�j�;

�p�r�z�e�r�z�u�t�y� �w�ó�d� �o�r�a�z� �s�z�t�u�c�z�n�e� �z�a�s�i�l�a�n�i�e� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h�;

�r�y�b�a�c�k�i�e� �k�o�r�z�y�s�t�a�n�i�e� �z�e� �[�r�ó�d�l���d�o�w�y�c�h� �w�ó�d� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�;

�u�|�y�t�k�o�w�a�n�i�e� �w�o�d�y� �z�n�a�j�d�u�j���c�e�j� �s�i��� �w� �s�t�a�w�a�c�h� �i� �r�o�w�a�c�h�;

�c�h�ó�w� �r�y�b� �w� �s�a�d�z�a�c�h�;

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

�p�r�z�e�z�n�a�c�z�o�n�y�c�h� �n�a� �t�e� �c�e�l�e�;

�z�a�p�e�w�n�i�e�n�i�e� �w�o�d�y� �d�l�a� �f�u�n�k�c�j�o�n�o�w�a�n�i�a� �u�r�z���d�z�e�D� �u�m�o�|�l�i�w�i�a�j���c�y�c�h� �m�i�g�r�a�c�j��� �r�y�b�;

�w�y�k�o�r�z�y�s�t�y�w�a�n�i�e� �w�ó�d� �d�o� �c�e�l�ó�w� �|�e�g�l�u�g�i� �o�r�a�z� �s�p�B�a�w�u�;

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

�k�a�n�a�l�i�z�a�c�y�j�n�y�c�h� �b���d���c�y�c�h� �w�B�a�s�n�o�[�c�i��� �i�n�n�y�c�h� �p�o�d�m�i�o�t�ó�w�;

�r�o�l�n�i�c�z�e� �w�y�k�o�r�z�y�s�t�a�n�i�e� �[�c�i�e�k�ó�w�,� �j�e�|�e�l�i� �i�c�h� �B���c�z�n�a� �i�l�o�[��� �j�e�s�t� �w�i���k�s�z�a� �n�i�|� �5� �m�3� �n�a� �d�o�b���;

�w�y�d�o�b�y�w�a�n�i�e� �z� �w�ó�d� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�,� �w� �t�y�m� �z� �m�o�r�s�k�i�c�h� �w�ó�d� �w�e�w�n���t�r�z�n�y�c�h� �w�r�a�z� �z� �w�o�d�a�m�i� �w�e�w�n���t�r�z�n�y�m�i� �Z�a�t�o�k�i� �G�d�a�D�s�k�i�e�j� �o�r�a�z

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

�C�o� �d�o� �z�a�s�a�d�y�,� �n�a� �s�z�c�z�e�g�ó�l�n�e� �k�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d� �w�y�m�a�g�a�n�e� �j�e�s�t� �p�o�z�w�o�l�e�n�i�e� �w�o�d�n�o�p�r�a�w�n�e�.� �W� �o�d�n�i�e�s�i�e�n�i�u� �d�o� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h� �n�a�d�r�z���d�n��

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

�U�s�B�u�g�i� �w�o�d�n�e� �i� �o�p�B�a�t�y� �z�a� �n�i�e

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

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

�s�z�c�z�e�g�ó�l�n�e�g�o� �z� �n�i�c�h� �k�o�r�z�y�s�t�a�n�i�a�.

�U�s�B�u�g�i� �w�o�d�n�e� �o�b�e�j�m�u�j���:

�p�o�b�ó�r� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h� �l�u�b� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�;

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



�u�z�d�a�t�n�i�a�n�i�e� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h� �i� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h� �o�r�a�z� �i�c�h� �d�y�s�t�r�y�b�u�c�j���;

�o�d�b�i�ó�r� �i� �o�c�z�y�s�z�c�z�a�n�i�e� �[�c�i�e�k�ó�w�;

�w�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i�,� �o�b�e�j�m�u�j���c�e� �t�a�k�|�e� �w�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �d�o� �u�r�z���d�z�e�D� �w�o�d�n�y�c�h�;

�k�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d� �d�o� �c�e�l�ó�w� �e�n�e�r�g�e�t�y�k�i�,� �w� �t�y�m� �e�n�e�r�g�e�t�y�k�i� �w�o�d�n�e�j�;

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

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

�a�d�m�i�n�i�s�t�r�a�c�y�j�n�y�c�h� �m�i�a�s�t�;

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

�p�o�c�h�o�d�z���c�y�c�h� �z� �o�d�w�o�d�n�i�e�n�i�a� �g�r�u�n�t�ó�w� �w� �g�r�a�n�i�c�a�c�h� �a�d�m�i�n�i�s�t�r�a�c�y�j�n�y�c�h� �m�i�a�s�t�;

�o�d�p�r�o�w�a�d�z�a�n�i�e� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i� �w�ó�d� �p�o�b�r�a�n�y�c�h� �i� �n�i�e�w�y�k�o�r�z�y�s�t�a�n�y�c�h�.

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

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

�t�e�m�p�e�r�a�t�u�r�y� �w�p�r�o�w�a�d�z�o�n�y�c�h� �[�c�i�e�k�ó�w�,� �j�e�|�e�l�i� �w�p�r�o�w�a�d�z�a� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i� �[�c�i�e�k�i� �w� �i�l�o�[�c�i� �[�r�e�d�n�i�e�j� �d�o�b�o�w�e�j� �p�o�w�y�|�e�j� �0�,�0�1� �m�3�/�s�.� �O�b�o�w�i���z�k�i� �t�e

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

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

�d�o�k�o�n�u�j��� �p�o�b�o�r�u� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h� �l�u�b� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h� �w� �i�l�o�[�c�i� �[�r�e�d�n�i�o�r�o�c�z�n�i�e� �p�r�z�e�k�r�a�c�z�a�j���c�e�j� �5� �m�3� �n�a� �d�o�b��� �l�u�b

�w�p�r�o�w�a�d�z�a�j��� �[�c�i�e�k�i� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i� �w� �i�l�o�[�c�i� �p�r�z�e�k�r�a�c�z�a�j���c�e�j� �B���c�z�n�i�e� �5� �m�3� �n�a� �d�o�b���,

�z�o�b�o�w�i���z�a�n�i� �s��� �d�o� �z�a�p�e�w�n�i�e�n�i�a� �p�r�a�c�o�w�n�i�k�o�m� �W�ó�d� �P�o�l�s�k�i�c�h� �d�o�s�t���p�u� �d�o� �n�i�e�r�u�c�h�o�m�o�[�c�i� �w� �z�a�k�r�e�s�i�e� �n�i�e�z�b���d�n�y�m� �d�o� �w�y�p�o�s�a�|�e�n�i�a� �i�c�h� �w

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

�I�n�s�t�r�u�m�e�n�t�a�m�i� �e�k�o�n�o�m�i�c�z�n�y�m�i� �s�B�u�|���c�y�m�i� �g�o�s�p�o�d�a�r�o�w�a�n�i�u� �w�o�d�a�m�i� �s��� �o�p�B�a�t�y� �z�a� �u�s�B�u�g�i� �w�o�d�n�e�.� �O�p�B�a�t�o�m� �t�y�m� �p�o�d�l�e�g�a�j��� �m�.�i�n�.�:

�p�o�b�ó�r� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h� �l�u�b� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�;

�w�p�r�o�w�a�d�z�a�n�i�e� �[�c�i�e�k�ó�w� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i�;

�o�d�p�r�o�w�a�d�z�a�n�i�e� �d�o� �w�ó�d�:

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

�o�p�a�d�ó�w� �a�t�m�o�s�f�e�r�y�c�z�n�y�c�h� �a�l�b�o� �s�y�s�t�e�m�y� �k�a�n�a�l�i�z�a�c�j�i� �z�b�i�o�r�c�z�e�j� �w� �g�r�a�n�i�c�a�c�h� �a�d�m�i�n�i�s�t�r�a�c�y�j�n�y�c�h� �m�i�a�s�t�;



�w�ó�d� �p�o�c�h�o�d�z���c�y�c�h� �z� �o�d�w�o�d�n�i�e�n�i�a� �g�r�u�n�t�ó�w� �w� �g�r�a�n�i�c�a�c�h� �a�d�m�i�n�i�s�t�r�a�c�y�j�n�y�c�h� �m�i�a�s�t�;

�p�o�b�ó�r� �w�ó�d� �p�o�d�z�i�e�m�n�y�c�h� �i� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h� �n�a� �p�o�t�r�z�e�b�y� �c�h�o�w�u� �i� �h�o�d�o�w�l�i� �r�y�b� �o�r�a�z� �i�n�n�y�c�h� �o�r�g�a�n�i�z�m�ó�w� �w�o�d�n�y�c�h�;

�w�p�r�o�w�a�d�z�a�n�i�e� �d�o� �w�ó�d� �l�u�b� �d�o� �z�i�e�m�i� �[�c�i�e�k�ó�w� �z� �c�h�o�w�u� �l�u�b� �h�o�d�o�w�l�i� �r�y�b� �o�r�a�z� �i�n�n�y�c�h� �o�r�g�a�n�i�z�m�ó�w� �w�o�d�n�y�c�h�;

�z�m�n�i�e�j�s�z�e�n�i�e� �n�a�t�u�r�a�l�n�e�j� �r�e�t�e�n�c�j�i� �t�e�r�e�n�o�w�e�j� �n�a� �s�k�u�t�e�k� �w�y�k�o�n�y�w�a�n�i�a� �n�a� �n�i�e�r�u�c�h�o�m�o�[�c�i� �o� �p�o�w�i�e�r�z�c�h�n�i� �p�o�w�y�|�e�j� �3�5�0�0� �m�2� �r�o�b�ó�t� �l�u�b

�o�b�i�e�k�t�ó�w� �b�u�d�o�w�l�a�n�y�c�h� �t�r�w�a�l�e� �z�w�i���z�a�n�y�c�h� �z� �g�r�u�n�t�e�m�,� �m�a�j���c�y�c�h� �w�p�B�y�w� �n�a� �z�m�n�i�e�j�s�z�e�n�i�e� �t�e�j� �r�e�t�e�n�c�j�i� �p�r�z�e�z� �w�y�B���c�z�e�n�i�e� �w�i���c�e�j� �n�i�|� �7�0

�p�r�o�c�.� �p�o�w�i�e�r�z�c�h�n�i� �n�i�e�r�u�c�h�o�m�o�[�c�i� �z� �p�o�w�i�e�r�z�c�h�n�i� �b�i�o�l�o�g�i�c�z�n�i�e� �c�z�y�n�n�e�j� �n�a� �o�b�s�z�a�r�a�c�h� �n�i�e�u�j���t�y�c�h� �w� �s�y�s�t�e�m�y� �k�a�n�a�l�i�z�a�c�j�i� �o�t�w�a�r�t�e�j� �l�u�b

�z�a�m�k�n�i���t�e�j�;

�w�y�d�o�b�y�w�a�n�i�e� �z� �w�ó�d� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�,� �w� �t�y�m� �z� �m�o�r�s�k�i�c�h� �w�ó�d� �w�e�w�n���t�r�z�n�y�c�h� �w�r�a�z� �z� �w�o�d�a�m�i� �w�e�w�n���t�r�z�n�y�m�i� �Z�a�t�o�k�i� �G�d�a�D�s�k�i�e�j� �o�r�a�z

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

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

�W�B�a�[�c�i�c�i�e�l�e� �n�i�e�r�u�c�h�o�m�o�[�c�i� �a� �k�o�r�z�y�s�t�a�n�i�e� �z� �w�ó�d

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

�n�i�e�r�u�c�h�o�m�o�[�c�i� �u�m�o�|�l�i�w�i�a�j���c�e� �d�o�s�t���p� �d�o� �w�ó�d� �w� �d�r�o�d�z�e� �d�e�c�y�z�j�i� �w�y�z�n�a�c�z�a�:

�w�ó�j�t�,

�b�u�r�m�i�s�t�r�z� �l�u�b

�p�r�e�z�y�d�e�n�t� �m�i�a�s�t�a�.

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

�g�r�u�n�t�y� �s���s�i�e�d�n�i�e�.

�C�z�e�g�o� �w�B�a�[�c�i�c�i�e�l�o�w�i� �g�r�u�n�t�u� �n�i�e� �w�o�l�n�o�:

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

�l�u�b� �r�o�z�t�o�p�o�w�y�c�h� �a�n�i� �k�i�e�r�u�n�k�u� �o�d�p�B�y�w�u� �w�ó�d� �z�e� �z�r�ó�d�e�B�  �� �z�e� �s�z�k�o�d��� �d�l�a� �g�r�u�n�t�ó�w� �s���s�i�e�d�n�i�c�h� �o�r�a�z

�o�d�p�r�o�w�a�d�z�a��� �w�ó�d� �o�r�a�z� �w�p�r�o�w�a�d�z�a��� �[�c�i�e�k�ó�w� �n�a� �g�r�u�n�t�y� �s���s�i�e�d�n�i�e�.



�P�o�b�ó�r� �w�ó�d�,� �z�u�|�y�c�i�e� �w�o�d�y�  �� �d�e�f�i�n�i�c�j�e� �G�U�S

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

�p�o�t�r�z�e�b�.

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

�S�t�a�t�y�s�t�y�c�z�n�e�g�o� �(�G�U�S�)� �z�u�|�y�c�i�e� �w�o�d�y� �t�o� �i�l�o�[��� �w�o�d�y� �z�u�|�y�t�e�j� �n�a� �p�o�t�r�z�e�b�y� �g�o�s�p�o�d�a�r�k�i� �n�a�r�o�d�o�w�e�j� �i� �l�u�d�n�o�[�c�i�,� �p�o�c�h�o�d�z���c�e�j� �z� �u�j����� �w�B�a�s�n�y�c�h� �b���d�z� �z

�s�i�e�c�i� �w�o�d�o�c�i���g�o�w�e�j� �l�u�b� �z�a�k�u�p�i�o�n�e�j� �o�d� �i�n�n�y�c�h� �j�e�d�n�o�s�t�e�k�.� �W� �s�t�a�t�y�s�t�y�c�e� �s�t�a�n�o�w�i� �s�u�m��� �z�u�|�y�c�i�a� �w�o�d�y� �n�a� �c�e�l�e�:

�p�r�z�e�m�y�s�B�o�w�e�  �� �w�o�d�a� �z�u�|�y�t�a� �n�a� �c�e�l�e� �p�r�o�d�u�k�c�y�j�n�e�,� �e�k�s�p�l�o�a�t�a�c�y�j�n�e�,� �s�o�c�j�a�l�n�e� �i� �a�d�m�i�n�i�s�t�r�a�c�y�j�n�e� �(�z� �w�y�j���t�k�i�e�m� �w�o�d�y� �d�o�s�t�a�r�c�z�a�n�e�j� �d�o

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

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

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

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

�z�o�s�t�a�B�a� �z�u�|�y�t�a� �n�a� �c�e�l�e� �p�r�o�d�u�k�c�y�j�n�e�,� �c�z�y� �s�o�c�j�a�l�n�o�-�b�y�t�o�w�e� �(�n�p�.� �w� �B�a�z�n�i�a�c�h�,� �s�t�o�B�ó�w�k�a�c�h�,� �b�u�d�y�n�k�a�c�h� �b�i�u�r�o�w�y�c�h�)� �o�r�a�z� �p�o�z�o�s�t�a�B�e� �c�e�l�e�;

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

�W�a�r�t�o� �r�ó�w�n�i�e�|� �p�o�d�k�r�e�[�l�i���,� �|�e� �d�o� �d�n�i�a� �3�1� �s�t�y�c�z�n�i�a� �2�0�2�0� �r�.� �z�u�|�y�c�i�e� �w�o�d�y� �w� �r�o�l�n�i�c�t�w�i�e� �i� �l�e�[�n�i�c�t�w�i�e� �b�y�B�o� �t�o�|�s�a�m�e� �z� �i�l�o�[�c�i��� �w�o�d�y� �p�o�b�r�a�n��� �d�o

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

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

�P�o�b�ó�r� �w�ó�d�,� �z�u�|�y�c�i�e� �w�o�d�y�  �� �d�a�n�e� �G�U�S

�Z�g�o�d�n�i�e� �z� �d�a�n�y�m�i� �p�u�b�l�i�k�o�w�a�n�y�m�i� �p�r�z�e�z� �G�U�S�,� �w� �l�a�t�a�c�h� �2�0�0�0�-�2�0�2�1� �p�o�b�ó�r� �w�o�d�y� �(�b�e�z� �n�a�w�o�d�n�i�e�D� �w� �r�o�l�n�i�c�t�w�i�e� �i� �l�e�[�n�i�c�t�w�i�e�)� �n�a� �p�o�t�r�z�e�b�y

�g�o�s�p�o�d�a�r�k�i� �n�a�r�o�d�o�w�e�j� �i� �l�u�d�n�o�[�c�i� �z�m�n�i�e�j�s�z�y�B� �s�i��� �o� �o�k�.� �2�0� �p�r�o�c�.�,� �t�j�.� �z� �1�0�,�9� �k�m�3� �w� �2�0�0�0� �r�.� �d�o� �9�,�3� �k�m�3� �w� �2�0�2�1� �r�.

�W� �o�s�t�a�t�n�i�c�h� �2�0� �l�a�t�a�c�h� �r�o�z�k�B�a�d� �w�i�e�l�k�o�[�c�i� �p�o�b�o�r�ó�w� �w�o�d�y� �w� �g�B�ó�w�n�y�c�h� �s�e�k�t�o�r�a�c�h� �g�o�s�p�o�d�a�r�k�i�,� �d�l�a� �k�t�ó�r�y�c�h� �z�b�i�e�r�a�n�e� �s��� �d�a�n�e�,� �n�i�e� �u�l�e�g�a�B� �i�s�t�o�t�n�y�m

�z�m�i�a�n�o�m�.� �P�r�o�p�o�r�c�j�e� �w�y�k�o�r�z�y�s�t�a�n�i�a� �w�o�d�y� �k�s�z�t�a�B�t�o�w�a�B�y� �s�i��� �n�a�s�t���p�u�j���c�o�:� �6�8� �p�r�o�c�.� �d�l�a� �p�r�z�e�m�y�s�B�u�,� �2�3� �p�r�o�c�.� �d�l�a� �g�o�s�p�o�d�a�r�k�i� �k�o�m�u�n�a�l�n�e�j�,� �9� �p�r�o�c�.

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

�t�y�m� �n�a� �n�a�w�o�d�n�i�e�n�i�a�.

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

�w� �t�y�m� �r�o�l�n�i�c�t�w�o�?

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

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

�z�w�i���z�k�u� �z� �B�l�u�e� �D�e�a�l�.



�M�A�A�A� �R�E�T�E�N�C�J�A� �W� �L�A�S�A�C�H�.� �L�E�Z�N�I�C�Y� �N�A� �T�R�O�P�I�E� �D�O�B�R�Y�C�H

�R�O�Z�W�I���Z�A�C
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�r�o�l�i�n�a� �P�a�u�l�e�w�i�c�z�-�B�a�z�a�B�a

�L�a�s�y� �P�a�D�s�t�w�o�w�e� �p�o�d�e�j�m�u�j��� �d�z�i�a�B�a�n�i�a� �z�n�a�n�e� �j�a�k�o� �m�a�B�a� �r�e�t�e�n�c�j�a�  �� �w�s�p�i�e�r�a�j��� �z�a�t�r�z�y�m�y�w�a�n�i�e� �l�u�b� �s�p�o�w�a�l�n�i�a�n�i�e� �s�p�B�y�w�u� �w�o�d�y� �b�e�z� �z�b�y�t�n�i�e�j

�i�n�g�e�r�e�n�c�j�i� �w� �k�r�a�j�o�b�r�a�z� �n�a�t�u�r�a�l�n�y�.� �J�e�d�n�y�m� �z� �p�i�o�n�i�e�r�ó�w� �t�e�j� �i�n�i�c�j�a�t�y�w�y� �w� �P�o�l�s�c�e� �j�e�s�t� �P�a�w�e�B� �S�z�c�z�y�g�i�e�B�,� �d�y�r�e�k�t�o�r� �R�e�g�i�o�n�a�l�n�e�j� �D�y�r�e�k�c�j�i� �L�a�s�ó�w

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

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

�r�o�z�w�i���z�a�n�i�a� �z� �z�a�k�r�e�s�u� �s�z�e�r�o�k�o� �p�o�j���t�e�j� �r�e�t�e�n�c�j�i� �g�ó�r�s�k�i�e�j�.

�K�a�t�e�g�o�r�i�e�:� �O�p�i�n�i�e�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �l�a�s�y�,� �m�a�B�a� �r�e�t�e�n�c�j�a�,� �n�a�t�u�r�a�l�n�a� �r�e�t�e�n�c�j�a�,� �R�e�t�e�n�c�j�a



�L�a�s�y� �P�a�D�s�t�w�o�w�e� �p�o�d�e�j�m�u�j��� �d�z�i�a�B�a�n�i�a� �z�n�a�n�e� �j�a�k�o� �m�a�B�a� �r�e�t�e�n�c�j�a�  �� �w�s�p�i�e�r�a�j��� �z�a�t�r�z�y�m�y�w�a�n�i�e� �l�u�b� �s�p�o�w�a�l�n�i�a�n�i�e� �s�p�B�y�w�u� �w�o�d�y� �b�e�z� �z�b�y�t�n�i�e�j

�i�n�g�e�r�e�n�c�j�i� �w� �k�r�a�j�o�b�r�a�z� �n�a�t�u�r�a�l�n�y�.� �J�e�d�n�y�m� �z� �p�i�o�n�i�e�r�ó�w� �t�e�j� �i�n�i�c�j�a�t�y�w�y� �w� �P�o�l�s�c�e� �j�e�s�t� �P�a�w�e�B� �S�z�c�z�y�g�i�e�B�,� �d�y�r�e�k�t�o�r� �R�e�g�i�o�n�a�l�n�e�j� �D�y�r�e�k�c�j�i� �L�a�s�ó�w

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

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

�r�o�z�w�i���z�a�n�i�a� �z� �z�a�k�r�e�s�u� �s�z�e�r�o�k�o� �p�o�j���t�e�j� �r�e�t�e�n�c�j�i� �g�ó�r�s�k�i�e�j�.

�M�a�B�a� �r�e�t�e�n�c�j�a�  �� �p�o�c�z���t�k�i� �w� �P�o�l�s�c�e

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

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

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

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

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

�r�e�a�l�i�z�o�w�a�n�y�c�h� �p�r�z�e�z� �L�a�s�y� �p�r�o�j�e�k�t�ó�w� �m�a�B�e�j� �r�e�t�e�n�c�j�i� �g�ó�r�s�k�i�e�j� �o�r�a�z� �n�i�z�i�n�n�e�j�,� �a� �s�w�o�i�m� �z�a�s�i���g�i�e�m� �w�y�k�r�a�c�z�a�j��� �d�a�l�e�k�o� �p�o�z�a� �g�o�s�p�o�d�a�r�k��� �l�e�[�n��� �i

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

�Z�a�l�e�t�y� �m�a�B�e�j� �r�e�t�e�n�c�j�i

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

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

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

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

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

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

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

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



�a

�R�o�l�a� �m�a�B�e�j� �r�e�t�e�n�c�j�i� �w� �P�o�l�s�c�e

�N�i�z�i�n�n�y� �i� �w�y�|�y�n�n�y� �o�b�s�z�a�r� �P�o�l�s�k�i� �n�a�l�e�|�y� �d�z�i�[� �d�o� �t�e�r�e�n�ó�w� �c�e�c�h�u�j���c�y�c�h� �s�i��� �b�a�r�d�z�o� �n�i�e�k�o�r�z�y�s�t�n�y�m�i� �s�t�o�s�u�n�k�a�m�i� �h�y�d�r�o�l�o�g�i�c�z�n�y�m�i�.� �W�y�n�i�k�a� �t�o� �z

�m�a�B�e�j� �s�u�m�y� �o�p�a�d�ó�w� �r�o�c�z�n�y�c�h� �(�[�r�e�d�n�i�o� �o�k�.� �6�5�0� �m�m�)�,� �d�u�|�e�g�o� �p�a�r�o�w�a�n�i�a� �t�e�r�e�n�o�w�e�g�o� �(�4�5�0� �m�m�)� �i� �m�a�B�e�g�o� �u�d�z�i�a�B�u� �d�o�p�B�y�w�u� �r�z�e�c�z�n�e�g�o� �s�p�o�z�a

�g�r�a�n�i�c� �k�r�a�j�u� �(�1�3� �p�r�o�c�.�)�.� �D�u�|�y� �d�e�f�i�c�y�t� �w�o�d�y� �p�o�t���g�u�j�e� �s�k�r�o�m�n�a� �s�i�e��� �n�a�t�u�r�a�l�n�y�c�h� �w�ó�d� �p�o�w�i�e�r�z�c�h�n�i�o�w�y�c�h�,� �t�o� �j�e�s�t� �r�z�e�k�,� �j�e�z�i�o�r� �i� �b�a�g�i�e�n�,� �k�t�ó�r�e

�s�t�a�n�o�w�i��� �z�a�l�e�d�w�i�e� �2�,�6� �p�r�o�c�.� �p�o�w�i�e�r�z�c�h�n�i� �P�o�l�s�k�i�.� �P�o�j�e�m�n�o�[��� �s�z�t�u�c�z�n�y�c�h� �z�b�i�o�r�n�i�k�ó�w� �r�e�t�e�n�c�y�j�n�y�c�h� �j�e�s�t� �n�i�e�w�i�e�l�k�a� �i� �d�a�j�e� �6�,�5� �p�r�o�c�.� �r�o�c�z�n�e�g�o

�o�d�p�B�y�w�u� �w�ó�d�.

�M�o�k�r�a�d�B�a�,� �b�a�g�n�a�,� �t�o�r�f�o�w�i�s�k�a�,� �w�i�l�g�o�t�n�e� �B���k�i� �i� �l�a�s�y� �z�a�j�m�u�j��� �o�k�o�B�o� �1�4� �p�r�o�c�.� �p�o�w�i�e�r�z�c�h�n�i� �n�a�s�z�e�g�o� �k�r�a�j�u�.� �C�o� �w�i���c�e�j�,� �o�c�i�e�p�l�e�n�i�e� �k�l�i�m�a�t�u
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�t�e�r�e�n�ó�w� �z�i�e�l�o�n�y�c�h�,� �k�t�ó�r�a� �p�r�z�y�s�p�i�e�s�z�a� �o�d�p�B�y�w� �w�o�d�y� �d�o� �r�z�e�k� �i� �m�ó�r�z�.� �Z� �t�e�j� �p�e�r�s�p�e�k�t�y�w�y� �z�w�i���k�s�z�e�n�i�e� �z�d�o�l�n�o�[�c�i� �r�e�t�e�n�c�y�j�n�y�c�h� �i� �p�o�p�r�a�w�a� �b�i�l�a�n�s�u

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

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

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

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

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

�n�a�d�m�i�a�r�u� �w�o�d�y� �(�m�e�l�i�o�r�a�c�j�e�)� �n�i�|� �j�e�j� �g�r�o�m�a�d�z�e�n�i�a�.� �W� �g�ó�r�a�c�h� �z�a�[� �k�o�n�c�e�n�t�r�o�w�a�n�o� �s�i��� �n�a� �b�u�d�o�w�i�e� �i�n�f�r�a�s�t�r�u�k�t�u�r�y� �o�g�r�a�n�i�c�z�a�j���c�e�j� �n�i�s�z�c�z�y�c�i�e�l�s�k��

�s�i�B��� �p�o�t�o�k�ó�w� �i� �s�t�r�u�m�i�e�n�i�:� �s�t�o�p�n�i�,� �p�r�o�g�ó�w� �i� �u�m�a�c�n�i�a�n�i�u� �b�r�z�e�g�ó�w�.

�T�a�k� �b�y�B�o� �k�i�e�d�y�[ &� �D�z�i�s�i�a�j� �L�a�s�y� �P�a�D�s�t�w�o�w�e� �r�e�a�l�i�z�u�j��� �s�z�e�r�e�g� �p�r�o�j�e�k�t�ó�w� �u�k�i�e�r�u�n�k�o�w�a�n�y�c�h� �n�a� �r�e�t�e�n�c�j�o�n�o�w�a�n�i�e� �w�o�d�y� �o�r�a�z� �o�c�h�r�o�n��� �e�k�o�s�y�s�t�e�m�ó�w

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

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

�A�k�t�u�a�l�n�i�e� �r�o�z�w�i���z�a�n�i�a� �w�d�r�a�|�a�n�e� �p�r�z�e�z� �L�a�s�y� �P�a�D�s�t�w�o�w�e� �[�m�i�a�B�o� �m�o�|�e�m�y� �n�a�z�w�a��� �m�o�d�e�l�o�w�y�m�i�.� �K�o�m�p�l�e�m�e�n�t�o�w�a�n�e� �s��� �p�r�z�e�z� �n�a�s�z�y�c�h

�z�a�c�h�o�d�n�i�c�h� �s���s�i�a�d�ó�w� �(�i� �n�i�e� �t�y�l�k�o�)�,� �a� �p�r�o�j�e�k�t�y� �r�e�a�l�i�z�o�w�a�n�e� �p�r�z�e�z� �L�P� �s�p�o�t�y�k�a�j��� �s�i��� �z� �u�z�n�a�n�i�e�m� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j�.

�J�e�d�n�a�k� �e�f�e�k�t�y�,� �k�t�ó�r�y�c�h� �d�o�[�w�i�a�d�c�z�a�m�y� �(�m�y�,� �l�a�s�,� �[�r�o�d�o�w�i�s�k�o� �i� �k�l�i�m�a�t�)� �d�z�i�s�i�a�j�,� �d�z�i���k�i� �w�d�r�a�|�a�n�i�u� �k�o�m�p�l�e�k�s�o�w�y�c�h� �r�o�z�w�i���z�a�D� �z� �z�a�k�r�e�s�u

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

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

�s�i��� �b�u�d�o�w��� �z�b�i�o�r�n�i�k�ó�w� �r�e�t�e�n�c�y�j�n�y�c�h�.



�a

�M�a�B�a� �r�e�t�e�n�c�j�a� �o�c�z�a�m�i� �e�k�s�p�e�r�t�a

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

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

�C�z�e�g�o� �t�e�n� �l�a�s� �m�n�i�e� �n�a�u�c�z�y�B�?� �A� �m�o�|�e� �u�c�z�y�l�i�[�m�y� �s�i��� �s�i�e�b�i�e� �w�z�a�j�e�m�n�i�e�?� �T�o� �p�r�o�c�e�s� �c�i���g�B�y�,� �w� �k�t�ó�r�y�m� �u�c�z�y�m�y� �s�i��� �o�d� �s�i�e�b�i�e�:� �s�z�a�c�u�n�k�u�,� �m�y�[�l�e�n�i�a�,� �d�z�i�a�B�a�n�i�a

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

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

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

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

�p�o�w�i�n�n�i�[�m�y� �c�z�e�r�p�a��� �i� �k�t�ó�r�e� �w�i�e�l�e� �u�B�a�t�w�i�a�j���.

�I� �t�a�k� �t�e�|� �z� �t��� �w�o�d��� �w� �l�e�s�i�e� �b�y�B�o� �i� �j�e�s�t &

�P�o�c�z���t�e�k� �m�o�j�e�j� �p�r�a�c�y� �z�a�w�o�d�o�w�e�j� �w� �L�a�s�a�c�h� �p�r�z�y�p�a�d�a� �n�a� �p�o�B�o�w��� �l�a�t� �9�0�.� �X�X� �w�.�,� �k�i�e�d�y� �t�o� �p�r�z�e�o�b�r�a�|�e�n�i�a� �u�s�t�r�o�j�o�w�e� �i� �g�o�s�p�o�d�a�r�c�z�e� �s�p�r�a�w�i�B�y�,� �i�|� �t�r�z�e�b�a� �b�y�B�o

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



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

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

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

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

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

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

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

�G�o�s�p�o�d�a�r�s�k�i�e� �p�r�o�j�e�k�t�y� �z� �t�a�m�t�y�c�h� �l�a�t� �t�o� �p�o�d�s�t�a�w�y� �d�o� �s�t�w�o�r�z�e�n�i�a� �r�o�z�w�i���z�a�D� �i� �w�y�t�y�c�z�n�y�c�h� �k�o�n�s�t�r�u�k�c�y�j�n�y�c�h� �d�z�i�s�i�a�j�.

�P�r�o�j�e�k�t�y� �w�s�p�i�e�r�a�j���c�e� �m�a�B��� �r�e�t�e�n�c�j��

�W� �1�9�9�7� �r�.� �D�y�r�e�k�t�o�r� �L�a�s�ó�w� �P�a�D�s�t�w�o�w�y�c�h� �z�a�t�w�i�e�r�d�z�i�B�  ��Z�a�s�a�d�y� �p�l�a�n�o�w�a�n�i�a� �i� �r�e�a�l�i�z�a�c�j�i� �m�a�B�e�j� �r�e�t�e�n�c�j�i� �w� �L�a�s�a�c�h� �P�a�D�s�t�w�o�w�y�c�h ��.� �W�d�r�o�|�e�n�i�e� �t�e�g�o

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

�l�e�[�n�y�c�h�.� �W� �l�a�t�a�c�h� �1�9�9�8�-�2�0�0�5� �w�y�k�o�n�a�n�o� �1�1�2�4� �t�a�k�i�e� �b�u�d�o�w�l�e� �o� �B���c�z�n�e�j� �o�b�j���t�o�[�c�i� �8�,�4� �m�l�n� �m�3�.� �N�a�k�B�a�d�y� �n�a� �r�e�a�l�i�z�a�c�j��� �m�a�B�e�j� �r�e�t�e�n�c�j�i� �w� �l�a�s�a�c�h

�o�b�e�j�m�o�w�a�B�y� �g�B�ó�w�n�i�e� �[�r�o�d�k�i� �L�a�s�ó�w� �P�a�D�s�t�w�o�w�y�c�h� �p�r�z�y� �w�s�p�a�r�c�i�u� �W�F�O�Z�i�G�W�,� �E�k�o�F�u�n�d�u�s�z�u� �i� �[�r�o�d�k�ó�w� �z�a�g�r�a�n�i�c�z�n�y�c�h�.

�W� �l�a�t�a�c�h� �2�0�1�0�-�2�0�1�5� �L�a�s�y� �P�a�D�s�t�w�o�w�e� �z�a�i�n�i�c�j�o�w�a�B�y� �p�r�o�j�e�k�t�  ��Z�w�i���k�s�z�a�n�i�e� �m�o�|�l�i�w�o�[�c�i� �r�e�t�e�n�c�y�j�n�y�c�h� �o�r�a�z� �p�r�z�e�c�i�w�d�z�i�a�B�a�n�i�e� �p�o�w�o�d�z�i� �i� �s�u�s�z�y� �w

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

�p�o�w�s�t�a�B�y� �3�6�4�4� �o�b�i�e�k�t�y�,� �w� �t�y�m� �m�a�B�e� �z�b�i�o�r�n�i�k�i� �w�o�d�n�e�,� �b�u�d�o�w�l�e� �p�i���t�r�z���c�e� �(�p�r�o�g�i�,� �z�a�s�t�a�w�k�i�)�,� �b�r�o�d�y� �i� �p�r�z�e�p�u�s�t�y�.� �W� �r�a�m�a�c�h� �t�e�g�o� �p�r�o�j�e�k�t�u� �n�a

�t�e�r�e�n�i�e� �R�D�L�P� �w� �K�r�a�k�o�w�i�e� �p�o�w�s�t�a�B�o� �3�1� �o�b�i�e�k�t�ó�w�:� �z�b�i�o�r�n�i�k�i�,� �m�n�i�c�h�y� �i� �z�a�s�t�a�w�k�i�,� �c�o� �B���c�z�n�i�e� �p�o�z�w�a�l�a� �n�a� �r�e�t�e�n�c�j�o�n�o�w�a�n�i�e� �o�k�.� �2�2�5� �t�y�s�.� �m�3� �w�o�d�y�.

�R�ó�w�n�o�l�e�g�l�e� �L�a�s�y� �P�a�D�s�t�w�o�w�e� �r�e�a�l�i�z�o�w�a�B�y� �p�r�o�j�e�k�t� �p�o�d� �n�a�z�w���:�  ��P�r�z�e�c�i�w�d�z�i�a�B�a�n�i�e� �s�k�u�t�k�o�m� �o�d�p�B�y�w�u� �w�ó�d� �o�p�a�d�o�w�y�c�h� �n�a� �t�e�r�e�n�a�c�h� �g�ó�r�s�k�i�c�h�.

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

�w�B�a�s�n�y�c�h� �L�P� �o�r�a�z� �p�r�o�g�r�a�m�u� �I�n�f�r�a�s�t�r�u�k�t�u�r�a� �i� �Z�r�o�d�o�w�i�s�k�o� �(�F�u�n�d�u�s�z� �S�p�ó�j�n�o�[�c�i� �U�n�i�i� �E�u�r�o�p�e�j�s�k�i�e�j�)�.� �W� �l�a�t�a�c�h� �2�0�1�1�-�2�0�1�5� �n�a� �t�e�r�e�n�i�e� �5�5� �n�a�d�l�e�[�n�i�c�t�w

�w� �4� �r�e�g�i�o�n�a�l�n�y�c�h� �d�y�r�e�k�c�j�a�c�h� �L�P� �w�y�k�o�n�a�n�o� �3�5�5�3� �o�b�i�e�k�t�y�,� �g�B�ó�w�n�i�e� �z� �w�y�k�o�r�z�y�s�t�a�n�i�e�m� �n�a�t�u�r�a�l�n�y�c�h� �m�a�t�e�r�i�a�B�ó�w� �o�r�a�z� �z�a�s�t�a�n�e�g�o� �u�k�s�z�t�a�B�t�o�w�a�n�i�a

�t�e�r�e�n�u�.� �W� �R�D�L�P� �w� �K�r�a�k�o�w�i�e� �w� �p�r�o�j�e�k�c�i�e� �t�y�m� �b�r�a�B�o� �u�d�z�i�a�B� �1�2� �n�a�d�l�e�[�n�i�c�t�w�,� �n�a� �t�e�r�e�n�i�e� �k�t�ó�r�y�c�h� �p�o�w�s�t�a�B�o� �6�1�0� �n�o�w�y�c�h� �o�b�i�e�k�t�ó�w�,� �c�o� �p�o�z�w�o�l�i�B�o� �n�a

�r�e�t�e�n�c�j�o�n�o�w�a�n�i�e� �B���c�z�n�i�e� �o�k�.� �1�1�5� �t�y�s�.� �m�3� �w�o�d�y�.

�O�b�e�c�n�i�e� �k�o�D�c�z�y� �s�i��� �I�I� �e�t�a�p� �d�z�i�a�B�a�D� �w�s�p�ó�B�f�i�n�a�n�s�o�w�a�n�y�c�h� �z�e� �[�r�o�d�k�ó�w� �U�E� �w� �r�a�m�a�c�h� �p�r�o�j�e�k�t�ó�w�  ��K�o�m�p�l�e�k�s�o�w�y� �p�r�o�j�e�k�t� �a�d�a�p�t�a�c�j�i� �l�a�s�ó�w� �i

�l�e�[�n�i�c�t�w�a� �d�o� �z�m�i�a�n� �k�l�i�m�a�t�u�  �� �m�a�B�a� �r�e�t�e�n�c�j�a� �o�r�a�z� �p�r�z�e�c�i�w�d�z�i�a�B�a�n�i�e� �e�r�o�z�j�i� �w�o�d�n�e�j� �n�a� �t�e�r�e�n�a�c�h� �n�i�z�i�n�n�y�c�h �� �o�r�a�z�  ��K�o�m�p�l�e�k�s�o�w�y� �p�r�o�j�e�k�t

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

�p�o�z�w�a�l�a� �n�a� �r�e�t�e�n�c�j�o�n�o�w�a�n�i�e� �w� �c�a�B�y�c�h� �L�P� �o�k�.� �2�,�5� �m�l�n� �m�3�,� �w� �t�y�m� �w� �R�D�L�P� �w� �K�r�a�k�o�w�i�e� �o�k�.� �4�2�,�6� �t�y�s�.� �m�3� �w�o�d�y�.

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

�w�y�s�p�e�c�j�a�l�i�z�o�w�a�n�y�c�h� �g�a�t�u�n�k�ó�w� �f�l�o�r�y� �i� �f�a�u�n�y�.

�R�e�a�l�i�z�a�c�j�a� �p�r�o�j�e�k�t�u� �n�i�e� �t�y�l�k�o� �w�p�B�y�n�i�e� �n�a� �l�o�k�a�l�n��� �b�i�o�r�ó�|�n�o�r�o�d�n�o�[���,� �a�l�e� �b���d�z�i�e� �t�a�k�|�e� �p�r�z�y�c�z�y�n�k�i�e�m� �d�o� �a�d�a�p�t�a�c�j�i� �d�o� �z�m�i�a�n�y� �k�l�i�m�a�t�u� �o�r�a�z

�z�a�b�e�z�p�i�e�c�z�e�n�i�e�m� �p�r�z�e�d� �p�o�w�o�d�z�i�a�m�i� �i� �s�u�s�z�a�m�i�.

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



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

�W� �c�e�n�t�r�u�m� �p�o�w�i�n�i�e�n� �b�y��� �c�z�B�o�w�i�e�k� �o� �k�o�m�p�e�t�e�n�c�j�a�c�h� �a�d�e�k�w�a�t�n�y�c�h� �d�o� �s�t�a�w�i�a�n�y�c�h� �m�u� �w�y�z�w�a�D�,� �c�z�B�o�w�i�e�k�,� �k�t�ó�r�e�m�u� �p�o�w�i�n�n�i�[�m�y� �d�a��� �d�w�i�e� �r�z�e�c�z�y�:

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

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

�d�o�n�i�e�s�i�e�n�i�a�c�h� �n�a�u�k�o�w�y�c�h�.

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

�w� �|�y�c�i�u�.

�I� �t�e�g�o� �l�u�k�s�u�s�u� �s�o�b�i�e� �o�r�a�z� �P�a�D�s�t�w�u�,� �k�t�ó�r�z�y� �c�z�y�t�a�c�i�e� �t�e�n� �m�a�t�e�r�i�a�B�,� �|�y�c�z���.

�A�u�t�o�r� �z�d�j�����:� �P�a�w�e�B� �S�z�c�z�y�g�i�e�B



�G�O�S�P�O�D�A�R�O�W�A�N�I�E� �W�O�D�A�M�I�  �� �C�Z�A�S� �D�Z�I�A�A�A���!
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �E�w�a� �B�u�r�s�z�t�a�-�A�d�a�m�i�a�k

�W� �d�n�i�a�c�h� �2�6�-�2�8� �w�r�z�e�[�n�i�a� �2�0�2�3� �r�.� �w� �K�a�t�o�w�i�c�a�c�h� �o�d�b�y�B�a� �s�i��� �k�o�n�f�e�r�e�n�c�j�a� �S�T�O�R�M�W�A�T�E�R� �P�o�l�a�n�d�,� �k�t�ó�r�e�j� �g�B�ó�w�n�y�m� �t�e�m�a�t�e�m� �b�y�B�o

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

�z�a�k�r�e�s�i�e� �g�o�s�p�o�d�a�r�k�i� �w�o�d�a�m�i� �o�p�a�d�o�w�y�m�i� �i� �r�o�z�t�o�p�o�w�y�m�i�,� �s�t���d� �j�e�j� �t�y�t�u�B�  ��A�d�a�p�t�a�c�j�a� �z� �j�a�k�o�[�c�i���! ��.� �J�a�k�o�[��� �r�o�z�u�m�i�a�n�a� �j�e�s�t� �t�u� �w�i�e�l�o�a�s�p�e�k�t�o�w�o� �i

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

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

�o�d�p�r�o�w�a�d�z�a�n�i�u� �w�ó�d� �i� �[�c�i�e�k�ó�w� �d�o� �o�d�b�i�o�r�n�i�k�ó�w�.� �U�c�z�e�s�t�n�i�c�y� �k�o�n�f�e�r�e�n�c�j�i� �(�k�t�ó�r�y�c�h� �b�y�B�o� �p�o�n�a�d� �3�2�0�)�,� �d�z�i���k�i� �p�r�e�l�e�g�e�n�t�o�m�,� �z�a�r�ó�w�n�o� �z� �P�o�l�s�k�i�,� �j�a�k� �i� �z

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

�K�a�t�e�g�o�r�i�e�:� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3�,� �O�p�i�n�i�e

�T�a�g�s�:� �g�o�s�p�o�d�a�r�k�a� �w�o�d�n�a�,� �K�o�n�f�e�r�e�n�c�j�a�,� �p�o�w�ó�d�z�,� �S�t�o�r�m�w�a�t�e�r� �P�o�l�a�n�d� �2�0�2�3



�W� �d�n�i�a�c�h� �2�6�-�2�8� �w�r�z�e�[�n�i�a� �2�0�2�3� �r�.� �w� �K�a�t�o�w�i�c�a�c�h� �o�d�b�y�B�a� �s�i��� �k�o�n�f�e�r�e�n�c�j�a� �S�T�O�R�M�W�A�T�E�R� �P�o�l�a�n�d�,� �k�t�ó�r�e�j� �g�B�ó�w�n�y�m� �t�e�m�a�t�e�m� �b�y�B�o

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

�z�a�k�r�e�s�i�e� �g�o�s�p�o�d�a�r�k�i� �w�o�d�a�m�i� �o�p�a�d�o�w�y�m�i� �i� �r�o�z�t�o�p�o�w�y�m�i�,� �s�t���d� �j�e�j� �t�y�t�u�B�  ��A�d�a�p�t�a�c�j�a� �z� �j�a�k�o�[�c�i���! ��.� �J�a�k�o�[��� �r�o�z�u�m�i�a�n�a� �j�e�s�t� �t�u� �w�i�e�l�o�a�s�p�e�k�t�o�w�o� �i

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

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

�o�d�p�r�o�w�a�d�z�a�n�i�u� �w�ó�d� �i� �[�c�i�e�k�ó�w� �d�o� �o�d�b�i�o�r�n�i�k�ó�w�.� �U�c�z�e�s�t�n�i�c�y� �k�o�n�f�e�r�e�n�c�j�i� �(�k�t�ó�r�y�c�h� �b�y�B�o� �p�o�n�a�d� �3�2�0�)�,� �d�z�i���k�i� �p�r�e�l�e�g�e�n�t�o�m�,� �z�a�r�ó�w�n�o� �z� �P�o�l�s�k�i�,� �j�a�k� �i� �z

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

�G�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�o�d�a�m�i�  �� �w�s�p�ó�B�c�z�e�s�n�e� �w�y�z�w�a�n�i�a

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

�w�o�d�y� �(�p�o�d�t�o�p�i�e�n�i�a� �i� �p�o�w�o�d�z�i�e�)� �o�r�a�z� �w�o�d�a� �z�b�y�t� �z�a�n�i�e�c�z�y�s�z�c�z�o�n�a� �(�w�y�m�a�g�a�j���c�a� �o�c�z�y�s�z�c�z�a�n�i�a�)�,� �s��� �p�o�d�o�b�n�e� �n�a� �c�a�B�y�m� �[�w�i�e�c�i�e�.� �Z�m�i�e�n�i�a� �s�i��� �t�y�l�k�o

�i�c�h� �s�k�a�l�a� �i� �s�p�o�s�o�b�y� �r�o�z�w�i���z�y�w�a�n�i�a�.� �D�z�i�[� �g�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�o�d�a�m�i� �o�p�a�d�o�w�y�m�i� �i� �r�o�z�t�o�p�o�w�y�m�i� �w� �m�i�a�s�t�a�c�h�,� �w�s�p�i�e�r�a�n�e� �s�y�s�t�e�m�a�m�i� �z�i�e�l�o�n�o�-

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

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

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

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

�p�o�w�o�d�z�i��� �(�a�s�p�e�k�t� �t�e�c�h�n�i�c�z�n�y�)� �o�r�a�z� �p�o�s�z�u�k�i�w�a�n�i�e� �z�r�ó�d�e�B� �f�i�n�a�n�s�o�w�a�n�i�a� �(�a�s�p�e�k�t� �e�k�o�n�o�m�i�c�z�n�y�)�.� �N�a� �b�a�z�i�e� �p�r�e�z�e�n�t�o�w�a�n�y�c�h� �l�i�c�z�n�y�c�h� �d�o�b�r�y�c�h

�p�r�a�k�t�y�k�,� �m�.�i�n�.� �z� �M�e�d�i�o�l�a�n�u�,� �L�o�n�d�y�n�u�,� �N�o�w�e�g�o� �J�o�r�k�u�,� �P�o�z�n�a�n�i�a� �c�z�y� �G�l�i�w�i�c�,� �w�i�d�a��� �w�y�r�a�z�n�i�e�,� �|�e� �r�a�c�j�o�n�a�l�n�e� �z�a�g�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�ó�d� �o�p�a�d�o�w�y�c�h

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

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

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

�i�t�d�.

�G�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�o�d�a�m�i� �a� �z�j�a�w�i�s�k�a� �e�k�s�t�r�e�m�a�l�n�e

�Z�j�a�w�i�s�k�a� �e�k�s�t�r�e�m�a�l�n�e� �s��� �c�z���[�c�i��� �n�a�t�u�r�y�,� �j�a�k� �p�o�w�i�e�d�z�i�a�B� �w� �s�w�o�i�m� �w�y�s�t���p�i�e�n�i�u� �S�l�a�v�c�o� �V�e�l�i�c�k�o�v�,� �a� �m�y� �m�u�s�i�m�y� �n�a�u�c�z�y��� �s�i���,� �j�a�k� �c�h�r�o�n�i��� �p�r�z�e�d

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

�S�C�A�L�G�O� �c�z�y� �R�e�t�e�n�c�j�a�P�L�.� �I�c�h� �m�o�d�u�B�y� �o�b�l�i�c�z�e�n�i�o�w�e� �c�o�r�a�z� �c�z���[�c�i�e�j� �u�w�z�g�l���d�n�i�a�j��� �r�o�z�w�i���z�a�n�i�a� �z� �z�a�k�r�e�s�u� �S�P�R�I�M�,� �c�z�y�l�i� �s�y�s�t�e�m�ó�w

�p�o�w�i�e�r�z�c�h�n�i�o�w�e�j� �r�e�t�e�n�c�j�i� �m�i�e�j�s�k�i�e�j�,� �d�o� �k�t�ó�r�y�c�h� �n�a�l�e�|��� �m�.�i�n�.� �o�g�r�o�d�y� �d�e�s�z�c�z�o�w�e� �c�z�y� �z�i�e�l�o�n�e� �d�a�c�h�y�.� �O� �t�y�c�h� �p�i�e�r�w�s�z�y�c�h� �w�s�p�o�m�i�n�a�B�a� �J�o�a�n�n�a� �R�a�y�s�,

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

�d�r�u�g�i�c�h� �m�ó�w�i�B�y� �t�e�|� �J�u�l�i�a� �M�a�c�h�a�d�o� �z� �f�i�r�m�y� �W�a�v�i�n� �o�r�a�z� �E�d�y�t�a� �S�i�e�r�k�a� �z� �U�n�i�w�e�r�s�y�t�e�t�u� �Z�l���s�k�i�e�g�o�.

�M�i�e�j�s�c�e� �r�z�e�k� �w� �g�o�s�p�o�d�a�r�o�w�a�n�i�u� �w�o�d�a�m�i

�W� �m�i�a�s�t�a�c�h� �w�a�|�n�e� �s��� �r�ó�w�n�i�e�|� �r�z�e�k�i�.� �J�e�d�n�a�k�,� �a�b�y� �n�i�e� �t�r�a�k�t�o�w�a��� �i�c�h� �t�y�l�k�o� �j�a�k�o�  ��c�i�e�k� �w�o�d�n�y ��,� �c�z�y� �n�a�w�e�t� �j�a�k�o�  ��p�r�z�e�s�z�k�o�d�� ��,�  ��[�c�i�e�k �� �c�z�y

 ��w�s�t�y�d ��,� �j�a�k� �m�ó�w�i�B�a� �B�l�a�n�k�a� �R�o�m�a�n�o�w�s�k�a� �z� �G�Z�M�,� �p�o�w�i�n�n�y� �b�y��� �o�n�e� �b�a�r�d�z�i�e�j� �d�o�s�t���p�n�e� �d�l�a� �m�i�e�s�z�k�a�D�c�ó�w�.� �P�o�p�r�z�e�z� �z�a�g�o�s�p�o�d�a�r�o�w�a�n�i�e� �n�a�b�r�z�e�|�y



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

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

�K�o�p�e�n�h�a�d�z�e�,� �Z�u�r�y�c�h�u�,� �D�o�r�t�m�u�n�d�z�i�e�,� �K�a�n�a�d�z�i�e� �c�z�y� �n�a� �L�i�t�w�i�e�.

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

�w�s�p�o�m�n�i�a�B� �w� �s�w�o�i�m� �w�y�s�t���p�i�e�n�i�u� �T�o�b�i�a�s� �M�e�n�z�e�l� �z� �O�T�T� �H�y�d�r�o�m�e�t�,� �j�e�s�z�c�z�e� �b�a�r�d�z�i�e�j� �z�d�a�j�e�m�y� �s�o�b�i�e� �s�p�r�a�w��� �z� �t�e�g�o�,� �|�e� �m�o�n�i�t�o�r�i�n�g� �o�n�l�i�n�e� �w�ó�d

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

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

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

�p�r�e�z�e�n�t�o�w�a�n�a� �p�r�z�e�z� �D�i�r�k�a� �L�a�n�d�r�o�c�k�a� �z� �A�m�i�b�l�u� �G�e�r�m�a�n�y� �G�m�b�H�.

�G�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�o�d�a�m�i� �w� �p�r�o�j�e�k�t�a�c�h

�R�a�c�j�o�n�a�l�n�e� �g�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�o�d�a�m�i� �o�p�a�d�o�w�y�m�i� �w� �m�i�a�s�t�a�c�h� �p�o�w�i�n�n�o� �b�y��� �w�s�p�o�m�a�g�a�n�e� �d�o�k�u�m�e�n�t�a�m�i� �o� �c�h�a�r�a�k�t�e�r�z�e� �s�t�r�a�t�e�g�i�c�z�n�y�m� �l�u�b

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

�b�y��� �w�s�p�o�m�n�i�a�n�e� �p�r�z�e�z� �p�r�e�l�e�g�e�n�t�ó�w� �o�p�r�a�c�o�w�a�n�i�a�,� �t�j�.� �S�t�r�a�t�e�g�i�a� �G�o�s�p�o�d�a�r�o�w�a�n�i�a� �W�o�d�a�m�i� �O�p�a�d�o�w�y�m�i� �i� �R�o�z�t�o�p�o�w�y�m�i� �d�l�a� �t�e�r�e�n�u� �M�i�a�s�t�a� �P�o�z�n�a�n�i�a

�c�z�y� �P�r�o�g�r�a�m� �b�e�z�p�i�e�c�z�e�D�s�t�w�a� �p�r�z�e�c�i�w�p�o�w�o�d�z�i�o�w�e�g�o� �n�a� �t�e�r�e�n�i�e� �g�m�i�n�y� �P�i�a�s�e�c�z�n�o�.

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

�z�m�i�n�i�m�a�l�i�z�o�w�a��� �i�c�h� �k�o�n�s�e�k�w�e�n�c�j�e�.� �P�r�z�y�k�B�a�d�e�m� �u�z�y�s�k�a�n�i�a� �d�o�f�i�n�a�n�s�o�w�a�n�i�a� �j�e�s�t� �w�s�p�o�m�n�i�a�n�y� �t�u� �p�r�z�e�z� �S�t�e�p�h�a�n�a� �T�r�e�u�k�e� �p�r�o�j�e�k�t� �p�t�.� �K�l�i�M�a�W�e�r�k

 �� �S�u�s�t�a�i�n�a�b�l�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �l�a�n�d�s�c�a�p�e� �w�a�t�e�r� �b�a�l�a�n�c�e� �t�o� �i�n�c�r�e�a�s�e� �c�l�i�m�a�t�e� �r�e�s�i�l�i�e�n�c�e�:� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �t�o�o�l�s�,� �w� �k�t�ó�r�y�m� �z�a�p�l�a�n�o�w�a�n�o

�o�d�s�z�c�z�e�l�n�i�e�n�i�e� �d�o�d�a�t�k�o�w�y�c�h� �2�5� �p�r�o�c�.� �n�a�w�i�e�r�z�c�h�n�i� �m�i�a�s�t�a� �d�o� �2�0�4�0� �r�.� �O� �m�o�|�l�i�w�o�[�c�i�a�c�h� �f�i�n�a�n�s�o�w�a�n�i�a� �i�n�w�e�s�t�y�c�j�i� �z� �z�a�k�r�e�s�u� �z�i�e�l�o�n�e�j� �r�e�t�e�n�c�j�i

�u�c�z�e�s�t�n�i�c�y� �k�o�n�f�e�r�e�n�c�j�i� �d�o�w�i�e�d�z�i�e�l�i� �s�i��� �o�d� �A�n�n�y� �C�z�y�|�e�w�s�k�i�e�j� �z� �N�F�O�Z�i�G�W�.

�P�o�w�o�d�z�i�e� �i� �p�o�d�t�o�p�i�e�n�i�a� �j�a�k�o� �e�f�e�k�t� �d�z�i�a�B�a�D� �a�n�t�r�o�p�o�g�e�n�i�c�z�n�y�c�h

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

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

�w�y�w�i�a�d�y� �z�e� �s�p�o�B�e�c�z�e�D�s�t�w�e�m�,� �a� �t�a�k�|�e� �u�k�a�z�u�j��� �s�i��� �p�o�r�a�d�n�i�k�i�.� �A�n�a�l�i�z�y� �i� �p�r�o�g�n�o�z�y� �o�p�a�d�o�w�e� �w�y�k�o�n�y�w�a�n�e� �s��� �w� �o�p�a�r�c�i�u� �o� �a�t�l�a�s� �K�o�s�t�r�a�-�D�W�D� �2�0�1�0�.

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

�d�o�d�a�t�k�o�w�y�m�i� �t�r�u�d�n�o�[�c�i�a�m�i�.� �W� �w�y�n�i�k�u� �u�s�z�c�z�e�l�n�i�a�n�i�a� �z�l�e�w�n�i� �l�i�c�z�n�e� �p�o�d�t�o�p�i�e�n�i�a� �w�y�s�t���p�u�j��� �n�a�w�e�t� �p�o� �o�p�a�d�a�c�h� �o� �c�z���s�t�o�[�c�i� �w�y�s�t���p�i�e�n�i�a� �r�a�z� �n�a

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

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

�n�a� �z�w�i���k�s�z�e�n�i�e� �a�d�a�p�t�a�c�j�i� �m�i�a�s�t� �d�o� �z�m�i�a�n�y� �k�l�i�m�a�t�u� �p�o�p�r�z�e�z� �w�y�k�o�r�z�y�s�t�a�n�i�e� �p�o�t�e�n�c�j�a�B�u� �p�r�o�c�e�s�ó�w� �p�r�z�y�r�o�d�n�i�c�z�y�c�h� �w� �u�k�B�a�d�a�c�h� �t�y�p�u� �N�o�v�e�l

�E�c�o�s�y�s�t�e�m�s�,� �o� �k�t�ó�r�y�c�h� �w�s�p�o�m�i�n�a�B�a� �E�d�y�t�a� �S�i�e�r�k�a� �z� �U�n�i�w�e�r�s�y�t�e�t�u� �Z�l���s�k�i�e�g�o�.

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

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

�r�ó�w�n�i�e� �d�o�b�r�z�e� �b���d��� �o�d�d�z�i�a�B�y�w�a�B�y� �n�a� �r�e�t�e�n�c�j��� �w� �i�n�n�y�c�h� �m�i�e�j�s�c�a�c�h�.



�N�o�w�e� �s�p�o�s�o�b�y� �n�a� �p�o�p�r�a�w��� �j�a�k�o�[�c�i� �w�o�d�y

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

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

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

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

�H�a�u�r�a�t�o�n� �i� �H�a�u�r�a�t�o�n� �P�o�l�s�k�a� �o�r�a�z� �t�e�c�h�n�o�l�o�g�i�e� �d�o� �u�z�d�a�t�n�i�a�n�i�a� �w�ó�d�,� �o� �k�t�ó�r�y�c�h� �m�ó�w�i�B� �B�a�r�t�B�o�m�i�e�j� �N�o�w�a�k�o�w�i�c�z� �z� �B�G�W� �M�e�d�i�c�a�l�.

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

�r�o�z�t�o�p�o�w�y�c�h� �n�i�e� �s��� �w�y�s�t�a�r�c�z�a�j���c�e�,� �g�d�y�|� �w�i���k�s�z�o�[��� �z� �n�i�c�h� �c�h�r�o�n�i� �t�y�l�k�o� �r�z�e�k�i� �(�o�d�b�i�o�r�n�i�k�i�)�,� �a� �n�i�e� �d�o�t�y�c�z�y� �w�ó�d� �o�p�a�d�o�w�y�c�h� �i� �r�o�z�t�o�p�o�w�y�c�h� �p�r�z�y

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

�r�o�z�w�i���z�a�n�i�a� �o�p�a�r�t�e� �n�a� �n�a�t�u�r�z�e� �(�a�n�g�.� �N�a�t�u�r�e� �B�a�s�e�d� �S�o�l�u�t�i�o�n�s�  �� �N�B�S�)�,� �a�l�e� �w� �d�o�t�y�c�h�c�z�a�s� �s�t�o�s�o�w�a�n�y�c�h� �p�r�a�k�t�y�k�a�c�h� �n�a�j�c�z���[�c�i�e�j� �n�i�e� �w�y�k�o�n�u�j�e� �s�i��

�b�a�d�a�D� �j�a�k�o�[�c�i� �w�ó�d� �p�r�z�e�d� �p�r�o�j�e�k�t�o�w�a�n�i�e�m� �s�y�s�t�e�m�u� �d�o� �l�o�k�a�l�n�e�j� �r�e�t�e�n�c�j�i� �c�z�y� �i�n�f�i�l�t�r�a�c�j�i�.� �W�y�n�i�k�a� �t�o�,� �z�d�a�n�i�e�m� �T�o�m�a�s�z�a� �G�l�i�x�e�l�l�i� �z� �R�e�t�e�n�c�j�a�P�L�,� �z� �l�u�k

�p�r�a�w�n�y�c�h� �w� �t�y�m� �z�a�k�r�e�s�i�e�.

�Z� �k�o�l�e�i� �z�m�i�a�n�y� �w� �l�e�g�i�s�l�a�c�j�i� �e�u�r�o�p�e�j�s�k�i�e�j�,� �w� �t�y�m� �w� �z�a�p�i�s�a�c�h� �d�y�r�e�k�t�y�w�y� �9�1�/�2�7�1� �d�o�t�y�c�z���c�e�j� �o�c�z�y�s�z�c�z�a�n�i�a� �i� �o�d�p�r�o�w�a�d�z�a�n�i�a� �[�c�i�e�k�ó�w�,� �k�t�ó�r�e�j� �p�r�o�j�e�k�t

�o�p�u�b�l�i�k�o�w�a�n�o� �2�6� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�2� �r�.� �w�p�B�y�n�i�e�,� �j�a�k� �i�n�f�o�r�m�o�w�a�B� �B�a�r�t�o�s�z� �A�u�s�z�c�z�e�k� �z� �W�o�d�o�c�i���g�ó�w� �M�i�a�s�t�a� �K�r�a�k�o�w�a�,� �n�a� �f�u�n�k�c�j�o�n�o�w�a�n�i�e

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

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

�D�e�b�a�t�a� �n�a� �z�a�k�o�D�c�z�e�n�i�e� �S�T�O�R�M�W�A�T�E�R� �P�o�l�a�n�d

�N�a� �k�o�n�i�e�c� �k�o�n�f�e�r�e�n�c�j�i� �z�o�s�t�a�B�a� �p�r�z�e�p�r�o�w�a�d�z�o�n�a� �d�e�b�a�t�a� �o�k�s�f�o�r�d�z�k�a�,� �k�t�ó�r�a� �m�i�a�B�a� �r�o�z�s�t�r�z�y�g�n�����,� �c�z�y� �n�a�d�a�n�i�e� �o�s�o�b�o�w�o�[�c�i� �p�r�a�w�n�e�j� �W�i�[�l�e� �p�o�z�w�o�l�i

�u�n�i�k�n����� �k�a�t�a�s�t�r�o�f�y� �n�a� �m�i�a�r��� �O�d�r�y�.� �B�r�a�l�i� �w� �n�i�e�j� �u�d�z�i�a�B� �J�e�r�z�y� �B�i�e�l�u�k� �(�r�a�d�c�a� �p�r�a�w�n�y� �B�i�e�l�u�k� �i� �P�a�r�t�n�e�r�z�y�)�,� �J�a�c�e�k� �E�n�g�e�l� �(�F�u�n�d�a�c�j�a� �G�r�e�e�n�m�i�n�d�)�,



�C�e�c�y�l�i�a� �M�a�l�i�k� �(�S�i�o�s�t�r�y� �R�z�e�k�i�)�,� �L�e�s�z�e�k� �N�a�z�i�e�m�i�e�c� �(�p�o�d�r�ó�|�n�i�k�)�,� �A�g�a�t�a� �S�z�a�f�r�a�n�i�u�k� �(�C�l�i�e�n�t�E�a�r�t�h� �P�r�a�w�n�i�c�y� �d�l�a� �Z�i�e�m�i�)�,� �Z�b�i�g�n�i�e�w� �K�l�e�d�y�D�s�k�i� �i� �A�n�n�a

�S�o�s�n�o�w�s�k�a� �(�P�o�l�i�t�e�c�h�n�i�k�a� �W�a�r�s�z�a�w�s�k�a�)� �o�r�a�z� �J�a�n�u�s�z� �Z�a�l�e�s�k�i� �(�P�o�l�i�t�e�c�h�n�i�k�a� �W�r�o�c�B�a�w�s�k�a�)�,� �a� �t�a�k�|�e� �o�s�o�b�y� �z� �s�a�l�i�,� �k�t�ó�r�e� �c�h�c�i�a�B�y� �z�a�d�a��� �p�y�t�a�n�i�e� �l�u�b

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

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

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

�j�e�d�n�o�z�n�a�c�z�n�i�e� �w�s�k�a�z�a���,� �k�t�o� �m�i�a�B� �r�a�c�j���,� �n�i�e� �m�a� �w���t�p�l�i�w�o�[�c�i�,� �|�e� �d�e�b�a�t�a� �b�y�B�a� �o�k�a�z�j��� �d�o� �p�r�z�e�m�y�[�l�e�D� �i� �z�a�d�a�n�i�a� �s�o�b�i�e� �p�y�t�a�n�i�a�:� �C�o� �z�r�o�b�i���,� �a�b�y� �r�z�e�k�a

 ��c�z�u�B�a� �s�i�� �� �l�e�p�i�e�j�?

�S�T�O�R�M�W�A�T�E�R� �P�o�l�a�n�d� �z�r�ó�d�B�e�m� �w�i�e�d�z�y� �m�e�r�y�t�o�r�y�c�z�n�e�j� �i� �p�r�a�k�t�y�c�z�n�e�j

�P�o�d�s�u�m�o�w�u�j���c�,� �m�o�|�n�a� �s�t�w�i�e�r�d�z�i���,� �|�e� �k�o�n�f�e�r�e�n�c�j�a� �S�T�O�R�M�W�A�T�E�R� �P�O�L�A�N�D� �2�0�2�3� �b�y�B�a� �o�k�a�z�j��� �d�o� �w�y�m�i�a�n�y� �d�o�[�w�i�a�d�c�z�e�D� �i� �r�o�z�m�ó�w� �w� �s�z�e�r�o�k�i�m

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

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

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

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

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

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

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

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

�P�o�z�o�s�t�a�j�e� �m�i�e��� �n�a�d�z�i�e�j���,� �|�e� �w�i�e�d�z�a� �z�d�o�b�y�t�a� �p�o�d�c�z�a�s� �k�o�n�f�e�r�e�n�c�j�i� �p�r�z�e�B�o�|�y� �s�i��� �n�a� �m���d�r�e� �g�o�s�p�o�d�a�r�o�w�a�n�i�e� �w�o�d�a�m�i� �o�p�a�d�o�w�y�m�i� �i� �r�o�z�t�o�p�o�w�y�m�i�,� �o

�k�t�ó�r�y�c�h� �b���d�z�i�e�m�y� �m�i�e�l�i� �o�k�a�z�j��� �u�s�B�y�s�z�e��� �w� �k�o�l�e�j�n�y�c�h� �e�d�y�c�j�a�c�h� �S�T�O�R�W�A�T�E�R� �P�O�L�A�N�D�.



�P�I�E�R�W�S�Z�A� �G�L�O�B�A�L�N�A� �M�A�P�A� �Z�A�M�I�E�S�Z�K�I�W�A�N�I�A� �L�U�D�Z�I� �W� �P�O�B�L�I�{�U

�O�B�S�Z�A�R�Ó�W� �N�A�T�U�R�A�L�N�Y�C�H
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �I�w�o�n�a� �S�z�y�p�r�o�w�s�k�a�-�G�B�o�d�z�i�k

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

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

�S�t�a�n�ó�w� �Z�j�e�d�n�o�c�z�o�n�y�c�h�,� �I�z�r�a�e�l�a� �i� �N�i�e�m�i�e�c�,� �o�s�i���g�n�i���t�o� �z�n�a�c�z���c�y� �p�o�s�t���p� �w� �t�e�j� �d�z�i�e�d�z�i�n�i�e�.� �P�o�w�s�t�a�B�a� �p�i�e�r�w�s�z�a� �g�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a

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

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

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

�p�e�r�s�p�e�k�t�y�w�y� �w� �z�a�k�r�e�s�i�e� �b�a�d�a�D� �n�a�d� �i�n�t�e�r�a�k�c�j�a�m�i� �m�i���d�z�y� �l�u�d�z�m�i� �a� �p�r�z�y�r�o�d���.

�K�a�t�e�g�o�r�i�e�:� �Z�w�i�a�t� �w�o�d�y�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �g�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a�,� �o�c�h�r�o�n�a� �[�r�o�d�o�w�i�s�k�a�,� �z�r�ó�w�n�o�w�a�|�o�n�y� �r�o�z�w�ó�j



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

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

�S�t�a�n�ó�w� �Z�j�e�d�n�o�c�z�o�n�y�c�h�,� �I�z�r�a�e�l�a� �i� �N�i�e�m�i�e�c�,� �o�s�i���g�n�i���t�o� �z�n�a�c�z���c�y� �p�o�s�t���p� �w� �t�e�j� �d�z�i�e�d�z�i�n�i�e�.� �P�o�w�s�t�a�B�a� �p�i�e�r�w�s�z�a� �g�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a

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

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

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

�p�e�r�s�p�e�k�t�y�w�y� �w� �z�a�k�r�e�s�i�e� �b�a�d�a�D� �n�a�d� �i�n�t�e�r�a�k�c�j�a�m�i� �m�i���d�z�y� �l�u�d�z�m�i� �a� �p�r�z�y�r�o�d���.

�C�o� �t�o� �j�e�s�t� �g�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a�?

�G�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a� �l�u�d�z�i� �w� �p�o�b�l�i�|�u� �o�b�s�z�a�r�ó�w� �n�a�t�u�r�a�l�n�y�c�h�,� �z�n�a�n�a� �r�ó�w�n�i�e�|� �j�a�k�o� �W�i�l�d�l�a�n�d�-�U�r�b�a�n� �I�n�t�e�r�f�a�c�e� �(�W�U�I�)�,� �s�t�a�n�o�w�i

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

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

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

�W�U�I� �j�e�s�t� �n�i�e� �t�y�l�k�o� �n�a�r�z���d�z�i�e�m� �b�a�d�a�w�c�z�y�m�,� �a�l�e� �t�a�k�|�e� �p�r�a�k�t�y�c�z�n�y�m� �i�n�s�t�r�u�m�e�n�t�e�m�,� �k�t�ó�r�y� �m�o�|�e� �b�y��� �w�y�k�o�r�z�y�s�t�y�w�a�n�y� �d�o� �p�r�o�g�n�o�z�o�w�a�n�i�a� �i

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

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

�d�z�i�a�B�a�D�,� �t�a�k�i�c�h� �j�a�k� �a�n�a�l�i�z�o�w�a�n�i�e� �i�n�t�e�r�a�k�c�j�i� �m�i���d�z�y� �z�w�i�e�r�z���t�a�m�i� �d�o�m�o�w�y�m�i� �a� �d�z�i�k�i�m�i� �c�z�y� �p�r�z�e�n�i�k�a�n�i�a� �r�o�[�l�i�n� �i�n�w�a�z�y�j�n�y�c�h� �n�a� �o�b�s�z�a�r�y

�n�a�t�u�r�a�l�n�e�.

�G�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a�  �� �n�a�u�k�o�w�c�y� �w�y�r�ó�|�n�i�a�j��� �d�w�a� �t�y�p�y� �o�b�r�a�z�o�w�a�n�i�a

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

�r�o�[�l�i�n�n�o�[�c�i� �n�a�t�u�r�a�l�n�e�j�.� �T�y�p� �I�n�t�e�r�m�i�x� �c�h�a�r�a�k�t�e�r�y�z�u�j�e� �s�i��� �g���s�t�o�[�c�i��� �z�a�b�u�d�o�w�y� �p�r�z�e�k�r�a�c�z�a�j���c��� �6� �d�o�m�ó�w� �n�a� �k�m�²� �i� �r�o�[�l�i�n�n�o�[�c�i��� �n�a�t�u�r�a�l�n��

�s�t�a�n�o�w�i���c��� �m�i�n�i�m�u�m� �5�0� �p�r�o�c�.� �o�b�s�z�a�r�u�.� �Z� �k�o�l�e�i� �w� �t�y�p�i�e� �I�n�t�e�r�f�a�c�e�,� �p�r�z�y� �p�o�d�o�b�n�e�j� �g���s�t�o�[�c�i� �z�a�b�u�d�o�w�y�,� �r�o�[�l�i�n�n�o�[��� �n�a�t�u�r�a�l�n�a� �n�i�e� �p�r�z�e�k�r�a�c�z�a� �5�0

�p�r�o�c�.� �p�o�w�i�e�r�z�c�h�n�i�,� �a�l�e� �w�y�s�t���p�u�j�e� �n�a�t�u�r�a�l�n�y� �o�b�s�z�a�r� �c�i���g�B�y� �n�i�e� �m�n�i�e�j�s�z�y� �n�i�|� �5� �k�m�²�.

�G�l�o�b�a�l�n�a� �m�a�p�a� �z�a�m�i�e�s�z�k�i�w�a�n�i�a�  �� �m�a�B�a� �p�r�z�e�s�t�r�z�e�D�,� �d�u�|�o� �l�u�d�z�i

�O�b�s�z�a�r�y� �W�U�I�,� �m�i�m�o� �|�e� �s�t�a�n�o�w�i��� �j�e�d�y�n�i�e� �4�,�7� �p�r�o�c�.� �c�a�B�k�o�w�i�t�e�j� �p�o�w�i�e�r�z�c�h�n�i� �l���d�o�w�e�j� �n�a�s�z�e�j� �p�l�a�n�e�t�y�,� �s��� �d�o�m�e�m� �d�l�a� �i�m�p�o�n�u�j���c�e�j� �l�i�c�z�b�y� �p�r�a�w�i�e� �3�,�5

�m�l�d� �l�u�d�z�i�,� �c�o� �s�t�a�n�o�w�i� �n�i�e�m�a�l� �p�o�B�o�w��� �c�a�B�e�j� �g�l�o�b�a�l�n�e�j� �p�o�p�u�l�a�c�j�i�.� �C�h�o��� �s��� �o�n�e� �s�z�c�z�e�g�ó�l�n�i�e� �r�o�z�p�o�w�s�z�e�c�h�n�i�o�n�e� �w� �E�u�r�o�p�i�e�,� �g�d�z�i�e� �o�b�e�j�m�u�j��� �a�|� �1�5

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

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

�d�w�u�k�r�o�t�n�i�e� �w�i���c�e�j� �o�b�s�z�a�r�ó�w� �W�U�I� �n�i�|� �R�u�m�u�n�i�a� �i� �z�n�a�c�z�n�i�e� �w�i���c�e�j� �n�i�|� �i�n�n�e� �k�r�a�j�e�,� �t�a�k�i�e� �j�a�k� �S�B�o�w�a�c�j�a�,� �H�i�s�z�p�a�n�i�a� �c�z�y� �P�o�r�t�u�g�a�l�i�a�.

�O�b�s�z�a�r�y� �W�U�I�,� �c�h�o��� �a�t�r�a�k�c�y�j�n�e� �d�l�a� �w�i�e�l�u� �l�u�d�z�i� �z�e� �w�z�g�l���d�u� �n�a� �b�l�i�s�k�o�[��� �p�r�z�y�r�o�d�y�,� �s�t�a�n�o�w�i��� �t�e�r�e�n� �w�i�e�l�u� �z�a�g�r�o�|�e�D� �d�l�a� �s�p�o�B�e�c�z�n�o�[�c�i� �i

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



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

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

�w�p�r�o�w�a�d�z�e�n�i�e� �g�a�t�u�n�k�ó�w� �i�n�w�a�z�y�j�n�y�c�h� �o�r�a�z� �z�m�i�a�n�y� �w� �h�y�d�r�o�l�o�g�i�i�.� �Z� �u�w�a�g�i� �n�a� �o�c�z�e�k�i�w�a�n�y� �w�z�r�o�s�t� �l�i�c�z�b�y� �b�u�d�y�n�k�ó�w� �i� �l�u�d�n�o�[�c�i� �w� �W�U�I� �o�r�a�z

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

�p�r�z�e�p�r�o�w�a�d�z�e�n�i�e� �s�p�ó�j�n�e�j� �g�l�o�b�a�l�n�e�j� �o�c�e�n�y� �W�U�I�.

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

�s�u�s�z�e�,� �p�o�w�o�d�z�i�e� �i� �p�o�|�a�r�y�.� �J�e�g�o� �z�d�a�n�i�e�m�,� �j�e�[�l�i� �g���s�t�o�[��� �z�a�l�u�d�n�i�e�n�i�a� �n�a� �t�e�r�e�n�a�c�h� �W�U�I� �b���d�z�i�e� �r�o�s�B�a�,� �p�r�o�b�l�e�m� �z� �o�p�a�n�o�w�a�n�i�e�m� �n�i�e�b�e�z�p�i�e�c�z�n�y�c�h

�z�j�a�w�i�s�k� �r�ó�w�n�i�e�|� �w�z�r�o�[�n�i�e�,� �n�a� �p�r�z�y�k�B�a�d� �p�o�p�r�z�e�z� �w�y�d�B�u�|�e�n�i�e�  ��s�e�z�o�n�u� �p�o�|�a�r�o�w�e�g�o ��.

�Z�r�ó�w�n�o�w�a�|�o�n�y� �r�o�z�w�ó�j� �i� �o�c�h�r�o�n�a� �[�r�o�d�o�w�i�s�k�a

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

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

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

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



�N�A�J�D�A�U�{�S�Z�E� �R�Z�E�K�I� �N�A� �Z�W�I�E�C�I�E
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�n�e�t�a� �B�B���d�o�w�s�k�a

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

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

�n�a�j�d�B�u�|�s�z��� �r�z�e�k��� �[�w�i�a�t�a�,� �w�c�i���|� �k�o�n�k�u�r�u�j�e� �o� �t�y�t�u�B� �z� �A�m�a�z�o�n�k���.� �D�u�|��� �g�r�u�p��� �w� �z�e�s�t�a�w�i�e�n�i�u� �s�t�a�n�o�w�i��� �p�r�z�y�k�B�a�d�y� �z� �A�z�j�i�.� �S�p�r�a�w�d�z�m�y�,� �c�z�y�m

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

�K�a�t�e�g�o�r�i�e�:� �Z�w�i�a�t� �w�o�d�y�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �e�k�o�s�y�s�t�e�m�,� �n�a�j�d�B�u�|�s�z�e�,� �N�i�l�,� �r�z�e�k�a�,� �r�z�e�k�i�,� �z�a�s�o�b�y� �w�o�d�n�e�,� �z�m�i�a�n�a� �k�l�i�m�a�t�u



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

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

�n�a�j�d�B�u�|�s�z��� �r�z�e�k��� �[�w�i�a�t�a�,� �w�c�i���|� �k�o�n�k�u�r�u�j�e� �o� �t�y�t�u�B� �z� �A�m�a�z�o�n�k���.� �D�u�|��� �g�r�u�p��� �w� �z�e�s�t�a�w�i�e�n�i�u� �s�t�a�n�o�w�i��� �p�r�z�y�k�B�a�d�y� �z� �A�z�j�i�.� �S�p�r�a�w�d�z�m�y�,� �c�z�y�m

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

�N�a�j�d�B�u�|�s�z�e� �r�z�e�k�i� �n�a� �[�w�i�e�c�i�e�  �� �u�s�t�a�l�e�n�i�e� �d�B�u�g�o�[�c�i� �r�z�e�k�i

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

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

�d�o� �z�a�k�B�a�d�a�n�i�a� �s�i�e�d�l�i�s�k�,� �s�p�o�s�ó�b� �t�r�a�n�s�p�o�r�t�u� �c�z�y� �z�r�ó�d�B�o� �e�n�e�r�g�i�i�.

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

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

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

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

�z�a�w�s�z�e� �d�o�k�B�a�d�n�e�.

�N�a�j�d�B�u�|�s�z�e� �r�z�e�k�i� �n�a� �[�w�i�e�c�i�e�  �� �l�i�s�t�a

�O�t�o� �n�a�j�d�B�u�|�s�z�e� �r�z�e�k�i� �n�a� �[�w�i�e�c�i�e�:

�1�.� �N�i�l�,� �d�B�u�g�o�[���:� �6�6�5�0� �k�m

�N�i�l�,� �c�h�o��� �d�y�s�k�u�s�y�j�n�i�e�,� �u�w�a�|�a�n�y� �j�e�s�t� �z�a� �n�a�j�d�B�u�|�s�z��� �r�z�e�k��� �n�a� �[�w�i�e�c�i�e�.� �M�a� �d�B�u�g�o�[��� �p�o�r�ó�w�n�y�w�a�l�n��� �z� �A�m�a�z�o�n�k���,� �l�e�c�z� �b�a�d�a�n�i�e� �z� �2�0�0�9� �r�.� �w�y�k�a�z�a�B�o�,

�|�e� �j�e�s�t� �n�i�e�c�o� �d�B�u�|�s�z�y� �i� �m�i�e�r�z�y� �6�6�5�0� �k�m�.� �J�e�s�t� �w�a�|�n��� �r�z�e�k��� �g�o�s�p�o�d�a�r�c�z���,� �w�s�p�i�e�r�a� �r�o�l�n�i�c�t�w�o� �i� �r�y�b�o�B�ó�w�s�t�w�o�,� �a� �t�a�k�|�e� �s�t�a�n�o�w�i� �m�i�e�j�s�c�e� �d�o� �|�y�c�i�a� �d�l�a

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

�R�w�a�n�d�y�,� �B�u�r�u�n�d�i�,� �D�e�m�o�k�r�a�t�y�c�z�n�e�j� �R�e�p�u�b�l�i�k�i� �K�o�n�g�a�,� �K�e�n�i�i�,� �E�t�i�o�p�i�i�,� �E�r�y�t�r�e�i�,� �S�u�d�a�n�u� �P�o�B�u�d�n�i�o�w�e�g�o�,� �S�u�d�a�n�u� �i� �E�g�i�p�t�u�.

�2�.� �A�m�a�z�o�n�k�a�,� �d�B�u�g�o�[���:� �6�4�0�0� �k�m

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

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

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

�3�.� �J�a�n�g�c�y�,� �d�B�u�g�o�[���:� �6�3�0�0� �k�m

�J�a�n�g�c�y� �j�e�s�t� �n�a�j�d�B�u�|�s�z��� �r�z�e�k��� �w� �A�z�j�i�,� �a� �d�o�d�a�t�k�o�w�o� �n�a�j�d�B�u�|�s�z��� �l�e�|���c��� �w� �g�r�a�n�i�c�a�c�h� �j�e�d�n�e�g�o� �k�r�a�j�u�.� �J�e�s�t� �g�B�ó�w�n�y�m� �z�r�ó�d�B�e�m� �w�o�d�y� �w� �C�h�i�n�a�c�h� �o�r�a�z

�w�a�|�n�y�m� �o�b�i�e�k�t�e�m� �t�u�r�y�s�t�y�c�z�n�y�m�.� �W�z�d�B�u�|� �j�e�j� �b�r�z�e�g�ó�w� �|�y�j�e� �o�k�o�B�o� �4�0�0� �m�l�n� �l�u�d�z�i�.� �J�a�n�g�c�y� �j�e�s�t� �t�a�k�|�e� �n�i�e�o�f�i�c�j�a�l�n��� �g�r�a�n�i�c��� �m�i���d�z�y� �p�ó�B�n�o�c�n�y�m�i� �a



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

�k�r�a�j�o�b�r�a�z�ó�w� �t�e�j� �p�i���k�n�e�j� �c�z���[�c�i� �C�h�i�n�.

�4�.� �M�i�s�s�i�s�i�p�i�,� �d�B�u�g�o�[���:� �6�2�7�5� �k�m

�S�y�s�t�e�m� �M�i�s�s�i�s�i�p�i� �z�a�o�p�a�t�r�u�j�e� �w� �w�o�d��� �3�1� �s�t�a�n�ó�w� �U�S�A� �i� �2� �k�a�n�a�d�y�j�s�k�i�e� �p�r�o�w�i�n�c�j�e�.� �R�z�e�k�a� �p�r�z�e�p�B�y�w�a� �p�r�z�e�z� �(�z� �p�ó�B�n�o�c�y� �n�a� �p�o�B�u�d�n�i�e�)�:� �M�i�n�n�e�s�o�t���,

�W�i�s�c�o�n�s�i�n�,� �I�o�w�a�,� �I�l�l�i�n�o�i�s�,� �M�i�s�s�o�u�r�i�,� �K�e�n�t�u�c�k�y�,� �T�e�n�n�e�s�s�e�e�,� �A�r�k�a�n�s�a�s�,� �M�i�s�s�i�s�i�p�i� �i� �L�u�i�z�j�a�n���,� �z�a�n�i�m� �w�p�B�y�n�i�e� �d�o� �Z�a�t�o�k�i� �M�e�k�s�y�k�a�D�s�k�i�e�j�.� �W� �j�e�j

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

�5�.� �J�e�n�i�s�e�j�,� �d�B�u�g�o�[���:� �5�5�3�9� �k�m

�P�i���t�y� �w�e�d�B�u�g� �d�B�u�g�o�[�c�i� �j�e�s�t� �J�e�n�i�s�e�j�,� �k�t�ó�r�y� �p�B�y�n�i�e� �p�r�z�e�z� �M�o�n�g�o�l�i��� �i� �R�o�s�j��� �a�|� �d�o� �u�j�[�c�i�a� �w� �M�o�r�z�u� �K�a�r�s�k�i�m�,� �c�z���[�c�i� �O�c�e�a�n�u� �A�r�k�t�y�c�z�n�e�g�o�.� �R�z�e�k�a� �j�e�s�t

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

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

�[�w�i�e�c�i�e�.

�6�.� �R�z�e�k�a� �{�ó�B�t�a�,� �d�B�u�g�o�[���:� �5�4�6�4� �k�m

�R�z�e�k�a� �{�ó�B�t�a�,� �c�z�y�l�i� �H�u�a�n�g� �H�e�,� �n�a�z�w��� �z�a�w�d�z�i���c�z�a� �n�a�d�a�j���c�y�m� �j�e�j� �k�o�l�o�r� �|�ó�B�t�y�m� �p�y�B�o�m�,� �k�t�ó�r�e� �w�y�m�y�w�a� �z� �W�y�|�y�n�y� �L�e�s�s�o�w�e�j�.� �P�o�d�o�b�n�i�e� �j�a�k� �J�a�n�g�c�y�,

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

�r�o�z�w�o�j�u� �k�u�l�t�u�r�y� �t�e�g�o� �k�r�a�j�u�.� �N�a� �r�z�e�c�e� �z�n�a�j�d�u�j�e� �s�i��� �k�i�l�k�a� �d�u�|�y�c�h� �z�a�p�ó�r� �w�o�d�n�y�c�h� �i� �e�l�e�k�t�r�o�w�n�i�,� �a� �w� �j�e�j� �w�o�d�a�c�h� �|�y�j�e� �o�k�o�B�o� �1�6�0� �r�ó�|�n�y�c�h� �g�a�t�u�n�k�ó�w

�r�y�b�.

�7�.� �O�b�-�I�r�t�y�s�z�,� �d�B�u�g�o�[���:� �5�4�1�0� �k�m

�P�r�z�e�p�B�y�w�a� �p�r�z�e�z� �w�i���k�s�z��� �c�z���[��� �R�o�s�j�i�,� �o�s�t�a�t�e�c�z�n�i�e� �w�p�a�d�a�j���c� �d�o� �O�c�e�a�n�u� �A�r�k�t�y�c�z�n�e�g�o�.� �P�o�w�s�t�a�B�a� �w� �w�y�n�i�k�u� �p�o�B���c�z�e�n�i�a� �O�b� �i� �I�r�t�y�s�z�u� �r�z�e�k�a� �j�e�s�t

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

�K�a�z�a�c�h�s�t�a�n�,� �C�h�i�n�y� �i� �M�o�n�g�o�l�i�a�.

�8�.� �R�i�o� �d�e� �l�a� �P�l�a�t�a�-�P�a�r�a�n�á�-�R�i�o� �G�r�a�n�d�e�,� �d�B�u�g�o�[���:� �4�8�8�0� �k�m

�J�e�s�t� �t�o� �d�B�u�g�o�[��� �p�o�B���c�z�o�n�y�c�h� �i� �n�a�k�B�a�d�a�j���c�y�c�h� �s�i��� �n�a� �s�i�e�b�i�e� �r�z�e�k� �P�a�r�a�n�á�,� �R�i�o� �G�r�a�n�d�e� �i� �U�r�u�g�w�a�j�.� �S�a�m�a� �R�i�o� �d�e� �l�a� �P�l�a�t�a� �m�a� �z�a�l�e�d�w�i�e� �2�9�0� �k�m�,� �a�l�e� �w

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

�P�a�r�a�g�w�a�j�,� �U�r�u�g�w�a�j� �i� �A�r�g�e�n�t�y�n���.� �W�p�a�d�a� �d�o� �O�c�e�a�n�u� �A�t�l�a�n�t�y�c�k�i�e�g�o� �p�o�m�i���d�z�y� �A�r�g�e�n�t�y�n��� �a� �U�r�u�g�w�a�j�e�m�.� �J�e�s�t� �t�o� �t�a�k�|�e� �n�a�j�s�z�e�r�s�z�a� �r�z�e�k�a� �n�a� �[�w�i�e�c�i�e�,

�n�a� �w�s�c�h�o�d�n�i�m� �k�r�a�D�c�u� �o�t�w�i�e�r�a�j���c�a� �s�i��� �w� �k�s�z�t�a�B�c�i�e� �z�a�t�o�k�i�.

�9�.� �K�o�n�g�o�,� �d�B�u�g�o�[���:� �4�7�0�0� �k�m

�K�o�n�g�o� �m�a� �g�B���b�o�k�o�[��� �d�o� �2�2�0� �m�e�t�r�ó�w�,� �c�o� �c�z�y�n�i� �j��� �n�a�j�g�B���b�s�z��� �r�z�e�k��� �w� �h�i�s�t�o�r�i�i�.� �P�r�z�e�p�B�y�w�a� �p�r�z�e�z� �d�z�i�e�w�i����� �k�r�a�j�ó�w�:� �D�e�m�o�k�r�a�t�y�c�z�n��� �R�e�p�u�b�l�i�k��

�K�o�n�g�a�,� �R�e�p�u�b�l�i�k��� �Z�r�o�d�k�o�w�o�a�f�r�y�k�a�D�s�k���,� �A�n�g�o�l���,� �R�e�p�u�b�l�i�k��� �K�o�n�g�a�,� �T�a�n�z�a�n�i���,� �K�a�m�e�r�u�n�,� �Z�a�m�b�i���,� �B�u�r�u�n�d�i� �i� �R�w�a�n�d���.� �Z�a�n�i�m� �w�p�a�d�n�i�e� �d�o� �O�c�e�a�n�u



�A�t�l�a�n�t�y�c�k�i�e�g�o� �d�w�u�k�r�o�t�n�i�e� �p�r�z�e�k�r�a�c�z�a� �r�ó�w�n�i�k�.

�1�0�.� �A�m�u�r�,� �d�B�u�g�o�[���:� �4�4�4�4� �k�m

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

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

 ��w�o�d�a ��.� �{�y�j���c�a� �w� �A�m�u�r�z�e� �k�a�B�u�g�a� �o�s�i���g�a�j���c�a� �d�B�u�g�o�[��� �n�a�w�e�t� �5�,�6� �m�.

�N�a�j�d�B�u�|�s�z�e� �r�z�e�k�i� �n�a� �[�w�i�e�c�i�e�  �� �e�k�o�s�y�s�t�e�m�y� �w�r�a�|�l�i�w�e� �n�a� �z�m�i�a�n��� �k�l�i�m�a�t�u

�E�k�o�s�y�s�t�e�m�y� �w�o�d�n�e� �s��� �w�r�a�|�l�i�w�e� �n�a� �c�o�r�a�z� �p�o�w�a�|�n�i�e�j�s�z�e� �s�k�u�t�k�i� �z�m�i�a�n�y� �k�l�i�m�a�t�u�,� �p�r�z�e�z� �c�o� �r�z�e�k�i� �s��� �o�b�e�c�n�i�e� �j�e�s�z�c�z�e� �b�a�r�d�z�i�e�j� �z�a�g�r�o�|�o�n�e�.� �W�r�a�z� �z�e

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

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

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

�n�a� �z�m�i�a�n�y�.



�W�O�D�N�Y� �P�R�Z�E�G�L���D� �P�U�B�L�I�K�A�C�J�I
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�g�n�i�e�s�z�k�a� �K�o�l�a�d�a

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

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

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

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

�[�n�i�e�g� �w� �p�r�z�y�s�z�B�o�[�c�i� �m�a� �s�z�a�n�s��� �b�y��� �z�n�o�w�u� �b�i�a�B�y�.

�K�a�t�e�g�o�r�i�e�:� �N�a�u�k�a�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �p�B�a�z�y�,� �r�y�b�y�,� �r�z�e�k�i�,� �[�n�i�e�g



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

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

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

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

�[�n�i�e�g� �w� �p�r�z�y�s�z�B�o�[�c�i� �m�a� �s�z�a�n�s��� �b�y��� �z�n�o�w�u� �b�i�a�B�y�.

�1�.� �O�v�e�r� �2�0�0�,�0�0�0� �k�i�l�o�m�e�t�e�r�s� �o�f� �f�r�e�e�-�f�l�o�w�i�n�g� �r�i�v�e�r� �h�a�b�i�t�a�t� �i�n� �E�u�r�o�p�e� �i�s� �a�l�t�e�r�e�d� �d�u�e� �t�o� �i�m�p�o�u�n�d�m�e�n�t�s

�P�a�r�a�s�i�e�w�i�c�z� �P�.�,� �B�e�l�k�a� �K�.�,� �A�a�p�i�D�s�k�a� �M�.� �e�t� �a�l�.�,� �2�0�2�3�.� �N�a�t� �C�o�m�m�u�n� �1�4�,� �6�2�8�9�.

�W� �e�r�z�e� �A�n�t�r�o�p�o�c�e�n�u� �k�o�n�i�e�c�z�n�o�[��� �p�o�d�j���c�i�a� �d�z�i�a�B�a�D� �n�a�k�i�e�r�o�w�a�n�y�c�h� �n�a� �r�e�n�a�t�u�r�y�z�a�c�j���/�r�e�w�i�t�a�l�i�z�a�c�j��� �r�z�e�k�,� �w� �c�e�l�u� �o�d�t�w�o�r�z�e�n�i�a� �l�u�b� �z�a�c�h�o�w�a�n�i�a

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

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

�N�a�u�k�o�w�c�y� �o�c�e�n�i�l�i� �o�d�d�z�i�a�B�y�w�a�n�i�e� �n�a� �m�i�k�r�o�s�i�e�d�l�i�s�k�a� �r�y�b� �s�z�e�[�c�i�u� �t�y�p�ó�w� �b�a�r�i�e�r� �(�t�a�m�y�,� �j�a�z�y�,� �[�l�u�z�y�,� �p�r�z�e�p�u�s�t�y�,� �b�r�o�d�y� �i� �r�a�m�p�y�)� �n�a� �p�o�d�s�t�a�w�i�e

�d�a�n�y�c�h� �z� �n�i�e�m�a�l� �5�,�5� �t�y�s�.� �s�t�a�n�o�w�i�s�k� �n�a� �r�z�e�k�a�c�h� �E�u�r�o�p�y�.

�I�c�h� �w�y�n�i�k�i�,� �[�w�i�e�|�o� �o�p�u�b�l�i�k�o�w�a�n�e� �n�a� �B�a�m�a�c�h�  ��N�a�t�u�r�e� �C�o�m�m�u�n�i�c�a�t�i�o�n �� �w�s�k�a�z�u�j���,� �|�e� �p�o�n�a�d� �2�0�0� �t�y�s�.� �k�m� �(�1�0� �p�r�o�c�.� �d�B�u�g�o�[�c�i�)� �w�c�z�e�[�n�i�e�j

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

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

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

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

�d�z�i�a�B�a�D�.

�2�.� �W�i�d�e�s�p�r�e�a�d� �d�e�o�x�y�g�e�n�a�t�i�o�n� �i�n� �w�a�r�m�i�n�g� �r�i�v�e�r�s

�Z�h�i� �W�.�,� �K�l�i�n�g�l�e�r� �C�.�,� �L�i�u� �J�.� �e�t� �a�l�.�,� �2�0�2�3�.� �N�a�t�.� �C�l�i�m�.� �C�h�a�n�g�.

�P�o�z�o�s�t�a�j���c� �j�e�s�z�c�z�e� �p�r�z�e�z� �c�h�w�i�l��� �w� �t�e�m�a�c�i�e� �a�n�t�r�o�p�o�g�e�n�i�c�z�n�y�c�h� �p�r�z�e�k�s�z�t�a�B�c�e�D� �e�k�o�s�y�s�t�e�m�ó�w� �r�z�e�c�z�n�y�c�h�,� �t�r�z�e�b�a� �w�s�p�o�m�n�i�e��� �o� �p�r�a�c�y� �Z�h�i� �i

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

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

�s�p�o�d�z�i�e�w�a�n�e�.� �A�n�a�l�i�z�u�j���c� �d�a�n�e� �d�o�b�o�w�e� �z� �l�a�t� �1�9�8�1�-�2�0�1�9� �o� �t�e�m�p�e�r�a�t�u�r�z�e� �w�o�d�y� �i� �s�t���|�e�n�i�u� �t�l�e�n�u� �r�o�z�p�u�s�z�c�z�o�n�e�g�o� �w� �5�8�0� �r�z�e�k�a�c�h� �w� �S�t�a�n�a�c�h

�Z�j�e�d�n�o�c�z�o�n�y�c�h� �i� �2�1�6� �w� �E�u�r�o�p�i�e� �Z�r�o�d�k�o�w�e�j�,� �z� �w�y�k�o�r�z�y�s�t�a�n�i�e�m� �m�e�t�o�d�y� �g�B���b�o�k�i�e�g�o� �u�c�z�e�n�i�a�,� �a�u�t�o�r�z�y� �s�t�w�i�e�r�d�z�i�l�i� �t�r�w�a�B�e� �o�c�i�e�p�l�e�n�i�e� �w� �8�7� �p�r�o�c�.

�c�i�e�k�ó�w� �i� �o�d�t�l�e�n�i�e�n�i�e� �w� �7�0� �p�r�o�c�.

�C�o� �c�i�e�k�a�w�e�,� �r�z�e�k�i� �o�b�e�c�n�i�e� �o�c�i�e�p�l�a�j��� �s�i��� �i� �o�d�t�l�e�n�i�a�j��� �s�z�y�b�c�i�e�j� �n�i�|� �o�c�e�a�n�y�,� �c�h�o�c�i�a�|� �w�o�l�n�i�e�j� �n�i�|� �j�e�z�i�o�r�a�.� �G�e�n�e�r�a�l�n�i�e� �t�e�m�p�o� �o�d�t�l�e�n�i�a�n�i�a� �r�z�e�k� �j�e�s�t

�w�s�p�ó�B�c�z�e�[�n�i�e� �o�d� �1�,�6� �d�o� �2�,�5� �r�a�z�y� �w�y�|�s�z�e� �n�i�|� �w� �p�r�z�e�s�z�B�o�[�c�i�,� �c�o� �b���d�z�i�e� �m�i�a�B�o� �z�n�a�c�z���c�e� �k�o�n�s�e�k�w�e�n�c�j�e� �d�l�a� �j�a�k�o�[�c�i� �w�ó�d� �i� �f�u�n�k�c�j�o�n�o�w�a�n�i�a

�e�k�o�s�y�s�t�e�m�ó�w� �w�o�d�n�y�c�h�.



�3�.� �O�n�g�o�i�n�g� �d�e�c�l�i�n�e�s� �f�o�r� �t�h�e� �w�o�r�l�d ��s� �a�m�p�h�i�b�i�a�n�s� �i�n� �t�h�e� �f�a�c�e� �o�f� �e�m�e�r�g�i�n�g� �t�h�r�e�a�t�s

�L�u�e�d�t�k�e� �J�.�A�.�,� �C�h�a�n�s�o�n� �J�.�,� �N�e�a�m� �K�.�,� �e�t� �a�l�.�,� �2�0�2�3�.� �N�a�t�u�r�e�.

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

�c�z�a�s�o�p�i�s�m�a�  ��N�a�t�u�r�e �� �u�k�a�z�a�B� �s�i��� �w�B�a�[�n�i�e� �a�r�t�y�k�u�B� �a�u�t�o�r�s�t�w�a� �p�o�n�a�d� �1�0�0� �b�a�d�a�c�z�y�,� �p�r�e�z�e�n�t�u�j���c�y� �w�y�n�i�k�i� �d�r�u�g�i�e�j� �G�l�o�b�a�l�n�e�j� �O�c�e�n�y� �P�B�a�z�ó�w� �(�G�A�A�2�,

�G�l�o�b�a�l� �A�m�p�h�i�b�i�a�n� �A�s�s�e�s�s�m�e�n�t�)�.� �P�i�e�r�w�s�z�a� �t�a�k�a� �o�c�e�n�a� �z�o�s�t�a�B�a� �o�p�u�b�l�i�k�o�w�a�n�a� �w� �2�0�0�6� �r�.� �W�s�k�a�z�y�w�a�B�a� �o�n�a�,� �|�e� �w�s�k�u�t�e�k� �u�t�r�a�t�y� �s�i�e�d�l�i�s�k� �i

�n�a�d�m�i�e�r�n�e�j� �e�k�s�p�l�o�a�t�a�c�j�i� �p�o�p�u�l�a�c�j�i�,� �s�t�a�t�u�s� �o�c�h�r�o�n�y� �p�o�n�a�d� �p�o�B�o�w�y� �b�a�d�a�n�y�c�h� �g�a�t�u�n�k�ó�w� �p�o�g�o�r�s�z�y�B� �s�i��� �w� �o�k�r�e�s�i�e� �1�9�8�0�-�2�0�0�4�,� �a� �4�8� �p�r�o�c�.

�g�a�t�u�n�k�ó�w� �u�z�n�a�n�o� �z�a� �z�a�g�r�o�|�o�n�e�.� �W� �r�a�m�a�c�h� �G�A�A�2�,� �z�a�k�o�D�c�z�o�n�e�j� �w� �c�z�e�r�w�c�u� �2�0�2�2� �r�.�,� �l�i�c�z�b��� �g�a�t�u�n�k�ó�w� �p�B�a�z�ó�w� �n�a� �C�z�e�r�w�o�n�e�j� �L�i�[�c�i�e� �I�U�C�N

�z�w�i���k�s�z�o�n�o� �o� �p�o�n�a�d� �2� �t�y�s�.� �c�o� �d�a�B�o� �B���c�z�n�i�e� �8�0�1�1� �g�a�t�u�n�k�ó�w� �o� �r�ó�|�n�y�m� �s�t�a�t�u�s�i�e� �z�a�g�r�o�|�e�n�i�a� �(�9�2�,�9� �p�r�o�c�.� �z�e� �w�s�z�y�s�t�k�i�c�h� �o�p�i�s�a�n�y�c�h� �g�a�t�u�n�k�ó�w�,� �w�z�r�o�s�t

�o� �3�9�,�9� �p�r�o�c�.� �w� �p�o�r�ó�w�n�a�n�i�u� �z� �2�0�0�4� �r�.�)�.

�W�e�d�B�u�g� �b�a�d�a�c�z�y�,� �p�B�a�z�y� �s��� �o�b�e�c�n�i�e� �n�a�j�b�a�r�d�z�i�e�j� �z�a�g�r�o�|�o�n��� �k�l�a�s��� �k�r���g�o�w�c�ó�w� �(�4�0�,�7� �p�r�o�c�.� �g�a�t�u�n�k�ó�w� �n�a� �c�a�B�y�m� �[�w�i�e�c�i�e� �j�e�s�t� �z�a�g�r�o�|�o�n�y�c�h�)�,� �a� �s�t�a�n

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

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

�p�o�d�j���c�i�e� �n�a�t�y�c�h�m�i�a�s�t�o�w�y�c�h� �d�z�i�a�B�a�D� �n�a�p�r�a�w�c�z�y�c�h�.

�4�.� �R�e�a�s�o�n�s� �t�o� �B�e� �S�k�e�p�t�i�c�a�l� �a�b�o�u�t� �S�e�n�t�i�e�n�c�e� �a�n�d� �P�a�i�n� �i�n� �F�i�s�h�e�s� �a�n�d� �A�q�u�a�t�i�c� �I�n�v�e�r�t�e�b�r�a�t�e�s�.� �R�e�v�i�e�w�s� �i�n� �F�i�s�h�e�r�i�e�s

�S�c�i�e�n�c�e� �&� �A�q�u�a�c�u�l�t�u�r�e

�D�i�g�g�l�e�s� �B�.� �K�.�,� �A�r�l�i�n�g�h�a�u�s� �R�.�,� �B�r�o�w�m�a�n� �H�.� �I�.�,� �e�t� �a�l�.�,� �2�0�2�3�.

�J�e�[�l�i� �j�u�|� �p�o�z�o�s�t�a�j�e�m�y� �w� �t�e�m�a�c�i�e� �k�r���g�o�w�c�ó�w�,� �t�o� �w� �c�z�a�s�o�p�i�[�m�i�e�  ��R�e�v�i�e�w�s� �i�n� �F�i�s�h�e�r�i�e�s� �S�c�i�e�n�c�e� �&� �A�q�u�a�c�u�l�t�u�r�e �� �u�k�a�z�a�B� �s�i��� �b�a�r�d�z�o� �i�n�t�r�y�g�u�j���c�y

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

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

�s�t�w�a�r�z�a� �r�y�z�y�k�o� �p�o�w�s�t�a�n�i�a� �p�r�o�b�l�e�m�ó�w� �i�n�t�e�r�p�r�e�t�a�c�y�j�n�y�c�h�.

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

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

�d�o�b�r�o�b�y�t�u�,� �w�y�s�o�k�i�e� �r�y�z�y�k�o� �n�i�e�z�a�m�i�e�r�z�o�n�y�c�h� �k�o�n�s�e�k�w�e�n�c�j�i� �c�z�y� �n�i�e�b�e�z�p�i�e�c�z�e�D�s�t�w�a� �w�y�n�i�k�a�j���c�e� �z�e� �s�t�o�s�o�w�a�n�i�a� �z�a�s�a�d�y� �p�r�z�e�z�o�r�n�o�[�c�i�)�,� �k�t�ó�r�e

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

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

�p�r�a�w�o�d�a�w�s�t�w�o�.

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

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

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

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

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



�|�y�w�n�o�[�c�i�o�w�e�g�o�.� �M�o�|�n�a� �s�i��� �n�i�e� �z�g�a�d�z�a��� �(�m�n�i�e� �t�e�n� �a�r�t�y�k�u�B� �n�i�e� �d�o� �k�o�D�c�a� �p�r�z�e�k�o�n�a�B�)�,� �a�l�e� �p�r�z�e�c�z�y�t�a��� �w�a�r�t�o�,� �c�h�o�c�i�a�|�b�y� �d�l�a� �p�o�s�z�e�r�z�e�n�i�a

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

�5�.� �V�a�l�o�r�i�z�a�t�i�o�n� �o�f� �S�p�i�r�o�d�e�l�a� �p�o�l�y�r�r�h�i�z�a� �b�i�o�m�a�s�s� �f�o�r� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �b�i�o�f�u�e�l�s� �f�o�r� �d�i�s�t�r�i�b�u�t�e�d� �e�n�e�r�g�y

�R�o�m�a�n�o�w�s�k�a�-�D�u�d�a� �Z�.�,� �P�i�o�t�r�o�w�s�k�i� �K�.�,� �S�z�u�f�a� �S�.� �e�t� �a�l�.�,� �2�0�2�3�.� �S�c�i� �R�e�p� �1�3�,� �1�6�5�3�3�.

�W�y�k�o�r�z�y�s�t�a�n�i�e� �o�r�g�a�n�i�z�m�ó�w� �w�o�d�n�y�c�h� �n�a� �p�o�t�r�z�e�b�y� �c�z�B�o�w�i�e�k�a� �w�y�k�r�a�c�z�a� �p�o�z�a� �k�w�e�s�t�i�e� �b�e�z�p�i�e�c�z�e�D�s�t�w�a� �|�y�w�n�o�[�c�i�o�w�e�g�o�.� �N�a� �p�r�z�y�k�B�a�d� �r�o�[�l�i�n�y

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

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

�n�a� �w�z�r�o�s�t� �i� �r�o�z�w�ó�j� �s�p�i�r�o�d�e�l�i� �w�i�e�l�o�k�o�r�z�e�n�i�o�w�e�j� �S�p�i�r�o�d�e�l�a� �p�o�l�y�r�h�i�z�a� �(�s�z�k�o�d�a�,� �|�e� �w� �a�r�t�y�k�u�l�e� �n�a�z�w�a� �s�y�s�t�e�m�a�t�y�c�z�n�i�e� �p�i�s�a�n�a� �j�e�s�t� �z� �b�B���d�e�m�!�)� �o�r�a�z

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

�r�o�[�l�i�n�a� �n�a�c�z�y�n�i�o�w�a�,� �o� �l�i�[�c�i�a�c�h� �p�B�y�w�a�j���c�y�c�h� �n�a� �p�o�w�i�e�r�z�c�h�n�i� �w�o�d�y�,� �p�o�k�r�o�j�e�m� �n�i�e�c�o� �p�r�z�y�p�o�m�i�n�a�j���c�a� �r�z���s���.

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

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

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

�6�.� �A� �c�l�e�a�n�e�r� �s�n�o�w� �f�u�t�u�r�e� �m�i�t�i�g�a�t�e�s� �N�o�r�t�h�e�r�n� �H�e�m�i�s�p�h�e�r�e� �s�n�o�w�p�a�c�k� �l�o�s�s� �f�r�o�m� �w�a�r�m�i�n�g

�H�a�o� �D�.�,� �B�i�s�h�t� �G�.�,� �W�a�n�g� �H�.� �e�t� �a�l�.�,� �2�0�2�3�.� �N�a�t� �C�o�m�m�u�n� �1�4�,� �6�0�7�4�.

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

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

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

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

�R�i�c�h�l�a�n�d�,� �U�S�A�,� �p�r�a�c�u�j���c�y� �p�o�d� �k�i�e�r�u�n�k�i�e�m� �H�a�o�,� �k�t�ó�r�y� �a�n�a�l�i�z�o�w�a�B� �p�r�o�g�n�o�z�y� �z�m�i�a�n� �d�e�p�o�z�y�c�j�i� �p�r�o�d�u�k�t�ó�w� �s�p�a�l�a�n�i�a� �i� �i�c�h� �w�p�B�y�w�u� �n�a� �t�e�m�p�o

�t�o�p�n�i�e�n�i�a� �[�n�i�e�g�u� �w� �d�w�ó�c�h� �a�n�a�l�i�z�o�w�a�n�y�c�h� �s�c�e�n�a�r�i�u�s�z�a�c�h� �S�S�P� �(�W�s�p�ó�l�n�e� �Z�c�i�e�|�k�i� �S�p�o�B�e�c�z�n�o�-�E�k�o�n�o�m�i�c�z�n�e�)� �w� �o�k�r�e�s�i�e� �d�o� �2�0�8�1�-�2�1�0�0�.

�W� �p�o�r�ó�w�n�a�n�i�u� �d�o� �o�k�r�e�s�u� �1�9�9�5�-�2�0�1�4�,� �a�u�t�o�r�z�y� �p�r�z�e�w�i�d�u�j��� �s�p�a�d�e�k� �i�n�t�e�n�s�y�w�n�o�[�c�i� �o�s�a�d�z�a�n�i�a� �s�i��� �s�a�d�z�y� �o�r�a�z� �s�p�a�d�e�k� �t�e�m�p�a� �u�b�y�t�k�u� �p�o�k�r�y�w�y

�[�n�i�e�|�n�e�j� �(�n�a� �p�r�z�y�k�B�a�d�z�i�e� �P�B�a�s�k�o�w�y�|�u� �T�y�b�e�t�a�D�s�k�i�e�g�o�)�,� �c�o� �j�e�s�t� �w�i���z�a�n�e� �z� �p�r�o�g�n�o�z�o�w�a�n�y�m� �s�p�a�d�k�i�e�m� �z�a�n�i�e�c�z�y�s�z�c�z�e�n�i�a� �p�o�w�i�e�t�r�z�a� �p�r�o�d�u�k�t�a�m�i

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

�c�z�y�s�t�s�z�e�g�o� �[�n�i�e�g�u�?



�H�E�R�B�I�C�Y�D�Y� �I� �I�C�H� �W�P�A�Y�W� �N�A� �E�K�O�S�Y�S�T�E�M�Y� �W�O�D�N�E
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �D�a�r�i�a� �P���z�i�a�k�-�K�o�w�a�l�s�k�a

�H�e�r�b�i�c�y�d�y� �s��� �n�i�e�o�d�B���c�z�n��� �c�z���[�c�i��� �n�o�w�o�c�z�e�s�n�e�g�o� �r�o�l�n�i�c�t�w�a� �i� �b���d��� �s�t�o�s�o�w�a�n�e� �w� �c�o�r�a�z� �w�i���k�s�z�y�c�h� �i�l�o�[�c�i�a�c�h� �z� �p�o�w�o�d�u� �w�z�r�o�s�t�u� �z�a�p�o�t�r�z�e�b�o�w�a�n�i�a

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

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

�w�o�d�n�e� �t�o� �z�a�g�a�d�n�i�e�n�i�e�,� �k�t�ó�r�e� �n�a�b�i�e�r�a� �c�o�r�a�z� �w�i���k�s�z�e�g�o� �z�n�a�c�z�e�n�i�a� �w� �k�o�n�t�e�k�[�c�i�e� �o�c�h�r�o�n�y� �[�r�o�d�o�w�i�s�k�a�.� �Z�r�ó�w�n�o�w�a�|�o�n�e� �w�y�k�o�r�z�y�s�t�a�n�i�e� �[�r�o�d�k�ó�w

�c�h�e�m�i�c�z�n�y�c�h� �w� �r�o�l�n�i�c�t�w�i�e� �j�e�s�t� �k�o�n�i�e�c�z�n�o�[�c�i���,� �a�l�e� �c�o� �d�z�i�e�j�e� �s�i���,� �g�d�y� �t�e� �s�u�b�s�t�a�n�c�j�e� �d�o�s�t�a�j��� �s�i��� �d�o� �w�ó�d�?� �C�z�y� �s��� �z�a�g�r�o�|�e�n�i�e�m� �d�l�a� �e�k�o�s�y�s�t�e�m�ó�w� �i

�|�y�j���c�y�c�h� �t�a�m� �o�r�g�a�n�i�z�m�ó�w�?

�K�a�t�e�g�o�r�i�e�:� �N�a�u�k�a�,� �O�n�e�t�,� �W� �t�y�m� �n�u�m�e�r�z�e�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

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

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

�w�o�d�n�e� �t�o� �z�a�g�a�d�n�i�e�n�i�e�,� �k�t�ó�r�e� �n�a�b�i�e�r�a� �c�o�r�a�z� �w�i���k�s�z�e�g�o� �z�n�a�c�z�e�n�i�a� �w� �k�o�n�t�e�k�[�c�i�e� �o�c�h�r�o�n�y� �[�r�o�d�o�w�i�s�k�a�.� �Z�r�ó�w�n�o�w�a�|�o�n�e� �w�y�k�o�r�z�y�s�t�a�n�i�e� �[�r�o�d�k�ó�w

�c�h�e�m�i�c�z�n�y�c�h� �w� �r�o�l�n�i�c�t�w�i�e� �j�e�s�t� �k�o�n�i�e�c�z�n�o�[�c�i���,� �a�l�e� �c�o� �d�z�i�e�j�e� �s�i���,� �g�d�y� �t�e� �s�u�b�s�t�a�n�c�j�e� �d�o�s�t�a�j��� �s�i��� �d�o� �w�ó�d�?� �C�z�y� �s��� �z�a�g�r�o�|�e�n�i�e�m� �d�l�a� �e�k�o�s�y�s�t�e�m�ó�w� �i

�|�y�j���c�y�c�h� �t�a�m� �o�r�g�a�n�i�z�m�ó�w�?

�C�z�y�m� �s��� �h�e�r�b�i�c�y�d�y�?

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

�p�e�s�t�y�c�y�d�a�m�i�.� �S�B�o�w�o�  ��h�e�r�b�i�c�y�d�y �� �m�a� �s�w�o�j�e� �z�r�ó�d�B�o� �w� �p�o�B���c�z�e�n�i�u� �B�a�c�i�D�s�k�i�c�h� �s�B�ó�w�  ��h�e�r�b�a �� �(�r�o�[�l�i�n�a�)� �i�  ��c�a�e�d�e�r�e �� �(�z�a�b�i�j�a���)�.� �Z�o�s�t�a�B�y� �o�n�e

�z�d�e�f�i�n�i�o�w�a�n�e� �p�r�z�e�z�  ��W�e�e�d� �S�c�i�e�n�c�e� �S�o�c�i�e�t�y� �o�f� �A�m�e�r�i�c�a �� �j�a�k�o� �s�u�b�s�t�a�n�c�j�e� �c�h�e�m�i�c�z�n�e� �i� �o�r�g�a�n�i�z�m�y� �k�u�l�t�u�r�o�w�e� �s�t�o�s�o�w�a�n�e� �d�o� �z�w�a�l�c�z�a�n�i�a� �l�u�b

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

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

�z�a�t�e�m� �s��� �c�h�w�a�s�t�y�?� �T�o� �r�o�[�l�i�n�y�,� �k�t�ó�r�e� �r�y�w�a�l�i�z�u�j��� �z� �r�o�[�l�i�n�a�m�i� �u�p�r�a�w�o�w�y�m�i� �o� �[�w�i�a�t�B�o� �s�B�o�n�e�c�z�n�e�,� �w�o�d��� �i� �s�k�B�a�d�n�i�k�i� �o�d�|�y�w�c�z�e�,� �w�i���c� �r�o�l�n�i�c�y� �s�z�u�k�a�j��

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

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

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

�o�d�p�o�r�n�o�[�c�i� �c�h�w�a�s�t�ó�w� �(�H�R�A�C�)� �p�r�z�y�p�i�s�u�j�e� �i�m� �l�i�t�e�r�y� �a�l�f�a�b�e�t�u�,� �o�z�n�a�c�z�a�j���c�e� �k�o�n�k�r�e�t�n�e� �m�e�c�h�a�n�i�z�m�y� �d�z�i�a�B�a�n�i�a�.

�P�r�o�d�u�k�c�j�a� �p�e�s�t�y�c�y�d�ó�w� �n�a� �[�w�i�e�c�i�e� �z�n�a�c�z���c�o� �w�z�r�o�s�B�a� �p�o� �I�I� �w�o�j�n�i�e� �[�w�i�a�t�o�w�e�j�,� �z� �o�k�o�B�o� �5�0�0� �t�y�s�.� �t� �r�o�c�z�n�i�e� �w� �l�a�t�a�c�h� �5�0�.� �X�X� �w�.� �d�o� �p�o�n�a�d� �3� �m�l�n� �t

�r�o�c�z�n�i�e� �n�a� �p�o�c�z���t�k�u� �X�X�I� �w�.� �W� �2�0�2�1� �r�.� �U�n�i�a� �E�u�r�o�p�e�j�s�k�a� �z�a�n�o�t�o�w�a�B�a� �s�p�r�z�e�d�a�|� �p�e�s�t�y�c�y�d�ó�w� �n�a� �p�o�z�i�o�m�i�e� �3�5�5� �t�y�s�.� �t�.� �D�a�n�e� �E�u�r�o�s�t�a�t�u� �p�o�t�w�i�e�r�d�z�a�j��

�u�m�i�a�r�k�o�w�a�n�y� �w�z�r�o�s�t� �o� �2�,�7� �p�r�o�c�.� �w� �p�o�r�ó�w�n�a�n�i�u� �z� �r�o�k�i�e�m� �p�o�p�r�z�e�d�n�i�m�.� �H�e�r�b�i�c�y�d�y� �d�o�m�i�n�u�j��� �n�a� �r�y�n�k�u� �[�r�o�d�k�ó�w� �o�c�h�r�o�n�y� �r�o�[�l�i�n�,� �o�d�p�o�w�i�a�d�a�j���c� �z�a

�4�4� �p�r�o�c�.� �u�d�z�i�a�B�u� �(�p�r�z�y�c�h�ó�d� �z�e� �s�p�r�z�e�d�a�|�y� �n�a� �p�o�z�i�o�m�i�e� �2�7�,�4� �m�l�d� �d�o�l�a�r�ó�w�)�.� �N�a� �s�z�c�z�y�c�i�e� �t�e�g�o� �r�a�n�k�i�n�g�u�,� �s�p�o�r�z���d�z�o�n�e�g�o� �p�r�z�e�z� �p�o�r�t�a�l� �A�g� �N�e�w�s�,

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

�h�e�r�b�i�c�y�d�ó�w�.

�H�e�r�b�i�c�y�d�y� �w�p�B�y�w�a�j��� �n�e�g�a�t�y�w�n�i�e� �n�a� �[�r�o�d�o�w�i�s�k�o� �w�o�d�n�e

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

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

�m�i���d�z�y� �g�a�t�u�n�k�a�m�i� �.

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

�k�t�ó�r�e� �o�d�d�z�i�a�B�u�j��� �(�m�B�o�d�e� �o�s�o�b�n�i�k�i� �s��� �b�a�r�d�z�i�e�j� �p�o�d�a�t�n�e� �n�i�|� �d�o�j�r�z�a�B�e�)�,� �c�z�a�s�u� �t�r�w�a�n�i�a� �e�k�s�p�o�z�y�c�j�i� �o�r�a�z� �o�b�e�c�n�o�[�c�i� �d�o�d�a�t�k�o�w�y�c�h� �s�t�r�e�s�o�r�ó�w�,

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

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

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



�S��� �t�o� �z�a�b�u�r�z�e�n�i�a� �w� �r�e�p�r�o�d�u�k�c�j�i� �i� �r�o�z�w�o�j�u�,� �u�s�z�k�o�d�z�e�n�i�a� �D�N�A�,� �w�p�B�y�w� �n�a� �u�k�B�a�d� �o�d�p�o�r�n�o�[�c�i�o�w�y�,� �s�t�r�e�s� �o�k�s�y�d�a�c�y�j�n�y�,� �o�b�n�i�|�o�n�a� �z�d�o�l�n�o�[��� �d�o

�r�a�d�z�e�n�i�a� �s�o�b�i�e� �z�e� �s�t�r�e�s�e�m�,� �z�m�i�a�n�y� �w� �s�p�o�s�o�b�i�e� �o�d�|�y�w�i�a�n�i�a� �o�r�a�z� �z�a�c�h�o�w�a�n�i�a�c�h� �g�o�d�o�w�y�c�h�.� �T�e� �z�m�i�a�n�y� �m�o�g��� �z�a�g�r�a�|�a��� �i�c�h� �p�r�z�e�t�r�w�a�n�i�u�.

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

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

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

�P�r�o�d�u�c�e�n�c�i� �p�i�e�r�w�s�z�e�g�o� �r�z���d�u� �(�g�l�o�n�y� �i� �r�o�[�l�i�n�y� �w�y�|�s�z�e�)� �s��� �n�a�j�b�a�r�d�z�i�e�j� �n�a�r�a�|�e�n�i� �n�a� �n�e�g�a�t�y�w�n�e� �s�k�u�t�k�i� �i�c�h� �d�z�i�a�B�a�n�i�a�.� �S�p�a�d�e�k� �l�i�c�z�e�b�n�o�[�c�i� �p�o�p�u�l�a�c�j�i

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

�p�r�z�e�z� �p�r�o�f�e�s�o�r�a� �d�e�N�o�y�e�l�l�e�s� �i� �j�e�g�o� �w�s�p�ó�B�p�r�a�c�o�w�n�i�k�ó�w� �n�a�d� �w�p�B�y�w�e�m� �h�e�r�b�i�c�y�d�u� �a�t�r�a�z�y�n�y� �n�a� �e�k�o�s�y�s�t�e�m�y� �s�B�o�d�k�o�w�o�d�n�e� �(�n�a� �p�r�z�y�k�B�a�d�z�i�e� �s�t�a�w�ó�w�)

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

�S�i�m�o�c�e�p�h�a�l�u�s� �s�e�r�r�u�l�a�t�u�s� �i� �D�a�p�h�n�i�a� �p�u�l�e�x�.� �E�f�e�k�t�y� �t�e� �r�o�z�p�r�z�e�s�t�r�z�e�n�i�a�j��� �s�i��� �n�a� �d�r�a�p�i�e�|�n�i�k�i� �z�a�l�e�|�n�e� �o�d� �r�o�[�l�i�n�o�|�e�r�c�ó�w� �(�n�p�.� �s�p�a�d�e�k� �l�i�c�z�e�b�n�o�[�c�i

�p�o�p�u�l�a�c�j�i� �l�e�s�z�c�z�a� �L�e�p�o�m�i�s� �m�a�c�r�o�c�h�i�r�u�s�)�,� �c�o� �w�y�k�a�z�a�n�o� �w� �k�o�l�e�j�n�y�c�h� �b�a�d�a�n�i�a�c�h� �.

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

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

�P�o�t�w�i�e�r�d�z�a�j��� �t�o� �n�a� �p�r�z�y�k�B�a�d� �b�a�d�a�n�i�a� �z�e�s�p�o�B�u� �p�r�o�f�e�s�o�r�a� �v�a�n� �d�e�r� �B�r�i�c�k�a� �z� �H�o�l�a�n�d�i�i�,� �g�d�z�i�e� �p�o� �z�a�s�t�o�s�o�w�a�n�i�u� �l�i�n�u�r�o�n�u� �o�b�s�e�r�w�o�w�a�n�o� �z�n�a�c�z���c�y

�s�p�a�d�e�k� �l�i�c�z�e�b�n�o�[�c�i� �m�o�c�z�a�r�k�i� �d�e�l�i�k�a�t�n�e�j� �E�l�o�d�e�a� �n�u�t�t�a�l�l�i�i� �o�r�a�z� �z�a�k�w�i�t�y� �g�l�o�n�ó�w� �C�h�l�a�m�y�d�o�m�o�n�a�s� �s�p�.� �.

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

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

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

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

�P�r�z�e�c�i�w�d�z�i�a�B�a�j�m�y�!

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

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

�a�p�l�i�k�o�w�a�n�i�a�.

�W� �k�o�n�t�e�k�[�c�i�e� �i�n�i�c�j�a�t�y�w�y�  ��o�d� �p�o�l�a� �d�o� �s�t�o�B�u ��,� �U�n�i�a� �E�u�r�o�p�e�j�s�k�a� �d���|�y� �d�o� �r�e�d�u�k�c�j�i� �s�t�o�s�o�w�a�n�i�a� �c�h�e�m�i�c�z�n�y�c�h� �p�e�s�t�y�c�y�d�ó�w� �o� �p�o�B�o�w��� �d�o� �2�0�3�0� �r�.�,� �w

�t�y�m� �t�y�c�h� �s�z�k�o�d�l�i�w�y�c�h� �d�l�a� �z�d�r�o�w�i�a� �i� �[�r�o�d�o�w�i�s�k�a�.� �P�a�D�s�t�w�a� �c�z�B�o�n�k�o�w�s�k�i�e� �m�o�g��� �w�B���c�z�y��� �n�a�r�z���d�z�i�a� �i� �z�a�c�h���t�y� �f�i�n�a�n�s�o�w�e� �d�o� �s�w�o�i�c�h� �P�l�a�n�ó�w

�S�t�r�a�t�e�g�i�c�z�n�y�c�h� �W�s�p�ó�l�n�e�j� �P�o�l�i�t�y�k�i� �R�o�l�n�e�j� �n�a� �l�a�t�a� �2�0�2�3�-�2�0�2�7�,� �a�b�y� �w�s�p�i�e�r�a��� �a�l�t�e�r�n�a�t�y�w�n�e� �m�e�t�o�d�y� �k�o�n�t�r�o�l�i� �c�h�w�a�s�t�ó�w�.� �O�d�p�o�w�i�e�d�z�i�a�l�n�e

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

�P�a�m�i���t�a�j�m�y� �o� �n�a�s�z�e�j� �r�o�l�i� �w� �t�r�o�s�c�e� �o� �z�d�r�o�w�i�e� �Z�i�e�m�i�.

�m�g�r� �i�n�|�.� �D�a�r�i�a� �P���z�i�a�k�-�K�o�w�a�l�s�k�a� �-� �a�b�s�o�l�w�e�n�t�k�a� �U�n�i�w�e�r�s�y�t�e�t�u� �M�e�d�y�c�z�n�e�g�o� �w� �P�o�z�n�a�n�i�u� �o�r�a�z� �W�y�d�z�i�a�B�u� �T�e�c�h�n�o�l�o�g�i�i� �C�h�e�m�i�c�z�n�e�j� �P�o�l�i�t�e�c�h�n�i�k�i

�P�o�z�n�a�D�s�k�i�e�j�.� �Z�d�o�b�y�B�a� �d�o�[�w�i�a�d�c�z�e�n�i�e� �b�a�d�a�w�c�z�e� �j�a�k�o� �k�i�e�r�o�w�n�i�k� �p�r�o�j�e�k�t�u� �N�C�N� �w� �o�b�s�z�a�r�z�e� �"�H�y�b�r�y�d�o�w�e� �p�r�o�c�e�s�y� �u�s�u�w�a�n�i�a� �z�w�i���z�k�ó�w� �b�i�o�a�k�t�y�w�n�y�c�h� �z

�u�k�B�a�d�ó�w� �w�o�d�n�y�c�h�"�.� �O�b�e�c�n�i�e� �p�e�B�n�i� �r�o�l��� �t�e�c�h�n�o�l�o�g�a� �i� �z�a�j�m�u�j�e� �z�a�p�e�w�n�i�e�n�i�e� �j�a�k�o�[�c�i� �p�r�o�d�u�k�t�u�.� �J�e�s�t� �t�a�k�|�e� �e�k�s�p�e�r�t�k��� �K�o�m�i�s�j�i� �E�u�r�o�p�e�j�s�k�i�e�j� �i� �a�k�t�y�w�n��

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



�W� �a�r�t�y�k�u�l�e� �k�o�r�z�y�s�t�a�B�a�m� �m�.�i�n�.� �z� �p�r�a�c�:

�S�á�n�c�h�e�z�-�B�a�y�o� �F�.�,� �v�a�n� �d�e�n� �B�r�i�n�k� �P�.�J�.�,� �M�a�n�n� �R�.�M�.�,� �2�0�1�1�.� �E�c�o�l�o�g�i�c�a�l� �I�m�p�a�c�t�s� �o�f� �T�o�x�i�c� �C�h�e�m�i�c�a�l�s�,� �B�e�n�t�h�a�m� �S�c�i�e�n�c�e� �P�u�b�l�i�s�h�e�r�s�,

�h�t�t�p�s�:�/�/�d�o�i�.�o�r�g�/�1�0�.�2�1�7�4�/�9�7�8�1�6�0�8�0�5�1�2�1�2�1�1�1�0�1�0�1

�S�c�h�a�f�e�r� �R�.�B�.�,� �v�a�n� �d�e�n� �B�r�i�n�k� �P�.�J�.�,� �L�i�e�s�s� �M�.�,� �2�0�1�1�.� �I�m�p�a�c�t�s� �o�f� �P�e�s�t�i�c�i�d�e�s� �o�n� �F�r�e�s�h�w�a�t�e�r� �E�c�o�s�y�s�t�e�m�s�.� �S�á�n�c�h�e�z�-�B�a�y�o� �F�.�,� �v�a�n� �d�e�n� �B�r�i�n�k� �P�.�J�.�,� �M�a�n�n� �R�.�M�.� �(�e�d�.�)� �E�c�o�l�o�g�i�c�a�l

�I�m�p�a�c�t�s� �o�f� �T�o�x�i�c� �C�h�e�m�i�c�a�l�s�,� �p�p�:� �1�1�1�-�1�3�7� �(�2�7�)�.� �h�t�t�p�s�:�/�/�w�w�w�.�e�u�r�e�k�a�s�e�l�e�c�t�.�c�o�m�/�c�h�a�p�t�e�r�/�6�9�0

�R�u�m�s�c�h�l�a�g� �S�.�L�.�,� �M�a�h�o�n� �M�.�B�.�,� �H�o�v�e�r�m�a�n� �J�.�T�.�,� �R�a�f�f�e�l� �T�.�R�.�,� �C�a�r�r�i�c�k� �H�.�J�.�,� �H�u�d�s�o�n� �P�.�J�.�,� �R�o�h�r� �J�.�R�.�,� �2�0�2�0�.� �C�o�n�s�i�s�t�e�n�t� �e�f�f�e�c�t�s� �o�f� �p�e�s�t�i�c�i�d�e�s� �o�n� �c�o�m�m�u�n�i�t�y� �s�t�r�u�c�t�u�r�e� �a�n�d

�e�c�o�s�y�s�t�e�m� �f�u�n�c�t�i�o�n� �i�n� �f�r�e�s�h�w�a�t�e�r� �s�y�s�t�e�m�s�.� �N�a�t� �C�o�m�m�u�n� �1�1�,� �6�3�3�3�.� �h�t�t�p�s�:�/�/�d�o�i�.�o�r�g�/�1�0�.�1�0�3�8�/�s�4�1�4�6�7�-�0�2�0�-�2�0�1�9�2�-�2

�D�e�N�o�y�e�l�l�e�s� �F�.�,� �K�e�t�t�l�e� �W�.�D�.�,� �S�i�n�n� �D�.�E�.�,� �1�9�8�2�.� �T�h�e� �R�e�s�p�o�n�s�e�s� �o�f� �P�l�a�n�k�t�o�n� �C�o�m�m�u�n�i�t�i�e�s� �i�n� �E�x�p�e�r�i�m�e�n�t�a�l� �P�o�n�d�s� �t�o� �A�t�r�a�z�i�n�e�,� �t�h�e� �M�o�s�t� �H�e�a�v�i�l�y� �U�s�e�d� �P�e�s�t�i�c�i�d�e� �i�n� �t�h�e

�U�n�i�t�e�d� �S�t�a�t�e�s�.� �E�c�o�l�o�g�y�,� �6�3�,� �5�:� �1�2�8�5�-�1�2�9�3�.

�v�a�n� �d�e�n� �B�r�i�n�k� �P�.�J�.�,� �B�l�a�k�e� �N�.�,� �B�r�o�c�k� �T�.�C�.�M�.�,� �M�a�l�t�b�y� �L�.�,� �2�0�0�6�.� �P�r�e�d�i�c�t�i�v�e� �v�a�l�u�e� �o�f� �s�p�e�c�i�e�s� �s�e�n�s�i�t�i�v�i�t�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �f�o�r� �e�f�f�e�c�t�s� �o�f� �h�e�r�b�i�c�i�d�e�s� �i�n� �f�r�e�s�h�w�a�t�e�r� �e�c�o�s�y�s�t�e�m�s�.

�H�u�m� �E�c�o�l� �R�i�s�k� �A�s�s�e�s�s�;� �1�2�:� �6�4�5�-�6�7�4�.



�A�L�E�X�A�N�D�E�R� �V�O�N� �H�U�M�B�O�L�D�T�  �� �P�R�Z�Y�R�O�D�N�I�K� �I� �W�I�Z�J�O�N�E�R�,� �K�T�Ó�R�Y

�W�Y�P�R�Z�E�D�Z�I�A� �S�W�O�J��� �E�P�O�K���.� �R�E�C�E�N�Z�J�A� �B�I�O�G�R�A�F�I�I
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �A�g�n�i�e�s�z�k�a� �K�o�l�a�d�a

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

�n�a�t�u�r���.� �N�o�w�y� �[�w�i�a�t� �A�l�e�x�a�n�d�r�a� �v�o�n� �H�u�m�b�o�l�d�t�a� �s�k�B�o�n�i�B�a� �m�n�i�e� �r�o�z�m�o�w�a� �d�w�o�j�g�a� �m�o�i�c�h� �z�n�a�j�o�m�y�c�h�,� �k�t�ó�r�e�j� �n�i�e�d�a�w�n�o� �m�i�a�B�a�m� �o�k�a�z�j��� �s�i��

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

�n�a�t�k�n���B�a�m� �s�i��� �n�a� �k�r�ó�t�k���,� �a�c�z� �i�n�t�r�y�g�u�j���c��� �n�o�t�k��� �W�o�j�c�i�e�c�h�a� �M�i�k�o�B�u�s�z�k�i� �n�a� �t�e�m�a�t� �k�s�i���|�k�i�,� �o�p�u�b�l�i�k�o�w�a�n��� �w�  ��P�o�l�i�t�y�c�e �� �(�n�r� �2�8�/�2�0�2�3�,� �N�a�u�k�a

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

�p�o�k�u�s�i�e� �s�i���g�n�i���c�i�a� �p�o� �l�i�t�e�r�a�t�u�r��� �m�n�i�e�j� �w�y�m�a�g�a�j���c���,� �k�s�i���|�k��� �W�u�l�f� �z�a�b�r�a�B�a�m� �z�e� �s�o�b��� �n�a� �t�e�g�o�r�o�c�z�n�y� �u�r�l�o�p�.� �N�i�e� �|�a�B�u�j�� &

�K�a�t�e�g�o�r�i�e�:� �N�a�u�k�a�,� �O�n�e�t�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �b�i�o�g�r�a�f�i�a�,� �H�u�m�b�o�l�d�t�,� �p�r�z�y�r�o�d�n�i�k�,� �W�u�l�f



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

�n�a�t�u�r���.� �N�o�w�y� �[�w�i�a�t� �A�l�e�x�a�n�d�r�a� �v�o�n� �H�u�m�b�o�l�d�t�a� �s�k�B�o�n�i�B�a� �m�n�i�e� �r�o�z�m�o�w�a� �d�w�o�j�g�a� �m�o�i�c�h� �z�n�a�j�o�m�y�c�h�,� �k�t�ó�r�e�j� �n�i�e�d�a�w�n�o� �m�i�a�B�a�m� �o�k�a�z�j��� �s�i��

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

�n�a�t�k�n���B�a�m� �s�i��� �n�a� �k�r�ó�t�k���,� �a�c�z� �i�n�t�r�y�g�u�j���c��� �n�o�t�k��� �W�o�j�c�i�e�c�h�a� �M�i�k�o�B�u�s�z�k�i� �n�a� �t�e�m�a�t� �k�s�i���|�k�i�,� �o�p�u�b�l�i�k�o�w�a�n��� �w�  ��P�o�l�i�t�y�c�e �� �(�n�r� �2�8�/�2�0�2�3�,� �N�a�u�k�a

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

�p�o�k�u�s�i�e� �s�i���g�n�i���c�i�a� �p�o� �l�i�t�e�r�a�t�u�r��� �m�n�i�e�j� �w�y�m�a�g�a�j���c���,� �k�s�i���|�k��� �W�u�l�f� �z�a�b�r�a�B�a�m� �z�e� �s�o�b��� �n�a� �t�e�g�o�r�o�c�z�n�y� �u�r�l�o�p�.� �N�i�e� �|�a�B�u�j�� &

�H�u�m�b�o�l�d�t�  �� �p�o�d�r�ó�|�n�i�k

�H�u�m�b�o�l�d�t� �b�y�B� �j�e�d�n�y�m� �z� �n�a�j�c�i�e�k�a�w�s�z�y�c�h� �i� �n�a�j�b�a�r�d�z�i�e�j� �z�a�j�m�u�j���c�y�c�h� �l�u�d�z�i� �s�w�o�i�c�h� �c�z�a�s�ó�w�.� �U�r�o�d�z�i�B� �s�i��� �w� �1�7�6�9� �r�.� �(�w� �t�y�m� �s�a�m�y�m�,� �c�o� �N�a�p�o�l�e�o�n

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

�M�i�e�s�z�k�a�B� �w� �J�e�n�i�e�,� �B�e�r�l�i�n�i�e�,� �P�a�r�y�|�u� �i� �L�o�n�d�y�n�i�e�.� �P�o�d�r�ó�|�o�w�a�B� �d�o� �B�e�l�g�i�i�,� �H�o�l�a�n�d�i�i�,� �A�n�g�l�i�i� �i� �F�r�a�n�c�j�i�.� �U�c�z�e�s�t�n�i�c�z�y�B� �w� �w�y�p�r�a�w�a�c�h� �b�a�d�a�w�c�z�y�c�h� �p�o

�A�m�e�r�y�k�a�c�h� �i� �R�o�s�j�i�.� �N�i�g�d�y� �n�i�e� �u�z�y�s�k�a�B� �p�o�z�w�o�l�e�n�i�a� �n�a� �w�j�a�z�d� �d�o� �I�n�d�i�i�,� �o� �k�t�ó�r�e� �z�a�b�i�e�g�a�B� �u� �B�r�y�t�y�j�s�k�i�e�j� �K�o�m�p�a�n�i�i� �W�s�c�h�o�d�n�i�o�i�n�d�y�j�s�k�i�e�j� �p�r�z�e�z� �p�o�n�a�d

�1�0� �l�a�t�.

�T�r�a�w�i�B�a� �g�o� �n�i�e�z�a�s�p�o�k�o�j�o�n�a� �g�o�r���c�z�k�a� �p�o�z�n�a�w�a�n�i�a� �[�w�i�a�t�a�.� �{�y�c�i�e� �w�y�p�e�B�n�i�a�B�y� �m�u� �p�o�d�r�ó�|�e� �i� �b�e�z�u�s�t�a�n�n�a� �p�r�a�c�a�.� �I�n�t�e�r�e�s�o�w�a�B� �s�i��� �n�i�e� �t�y�l�k�o

�o�d�k�r�y�w�a�n�i�e�m� �n�o�w�y�c�h� �f�a�k�t�ó�w�,� �a�l�e� �p�r�z�e�d�e� �w�s�z�y�s�t�k�i�m� �B���c�z�e�n�i�e�m� �i�c�h� �w� �h�a�r�m�o�n�i�j�n��� �c�a�B�o�[���.� �U�m�y�s�B� �A�l�e�x�a�n�d�r�a� �b�y�B� �s�t�w�o�r�z�o�n�y� �p�o� �t�o�,� �a�b�y� �B���c�z�y��

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

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

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

�b�y�B� �n�i�e�p�o�h�a�m�o�w�a�n�y�.

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

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

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

�H�u�m�b�o�l�d�t�  �� �o�d�k�r�y�w�c�a

�P�o�d�r�ó�|� �p�o� �k�r�a�j�a�c�h� �A�m�e�r�y�k�i� �P�o�B�u�d�n�i�o�w�e�j� �i� �A�a�c�i�D�s�k�i�e�j� �(�s�z�c�z�e�g�ó�l�n�i�e� �p�o� �W�e�n�e�z�u�e�l�i� �i� �P�e�r�u�,� �a� �n�a�s�t���p�n�i�e� �K�u�b�i�e�)�,� �k�t�ó�r��� �o�d�b�y�B� �n�a� �p�r�z�e�B�o�m�i�e� �w�i�e�k�ó�w�,

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

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

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

�w�y�w�o�B�a�n��� �a�n�t�r�o�p�o�g�e�n�i�c�z�n�y�m�i� �p�r�z�e�k�s�z�t�a�B�c�e�n�i�a�m�i� �k�r�a�j�o�b�r�a�z�u�.

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

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

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

�n�a�j�p�o�p�u�l�a�r�n�i�e�j�s�z�y�c�h� �k�s�i���|�e�k�,� �A�n�s�i�c�h�t�e�n� �d�e�r� �N�a�t�u�r� �(�P�o�g�l���d� �n�a� �n�a�t�u�r���)�,� �w�y�d�a�n�e�j� �w� �1�1� �j���z�y�k�a�c�h�,� �i�l�u�s�t�r�o�w�a�n�e�j� �r���c�z�n�i�e� �k�o�l�o�r�o�w�a�n��� �r�y�c�i�n��

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



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

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

�N�a� �p�o�d�s�t�a�w�i�e� �p�o�d�o�b�i�e�D�s�t�w�a� �r�o�[�l�i�n�n�o�[�c�i� �n�a�d�b�r�z�e�|�n�e�j� �A�m�e�r�y�k�i� �P�o�B�u�d�n�i�o�w�e�j� �i� �A�f�r�y�k�i� �j�u�|� �w� �1�8�0�7� �r�.� �w�y�s�n�u�B� �w�n�i�o�s�e�k� �o� �p�r�a�w�d�o�p�o�d�o�b�n�y�m� �d�a�w�n�y�m

�p�o�B���c�z�e�n�i�u� �k�o�n�t�y�n�e�n�t�ó�w�  �� �n�i�e�w�i�a�r�y�g�o�d�n�y� �p�o�n�a�d� �1�0�0� �l�a�t� �p�r�z�e�d� �d�e�b�a�t��� �o� �w���d�r�ó�w�c�e� �k�o�n�t�y�n�e�n�t�ó�w� �i� �t�e�o�r�i�i� �r�u�c�h�ó�w� �p�B�y�t� �t�e�k�t�o�n�i�c�z�n�y�c�h�.

�A�b�y� �z�o�b�r�a�z�o�w�a��� �g�l�o�b�a�l�n�e� �w�z�o�r�c�e� �k�l�i�m�a�t�y�c�z�n�e�,� �o�p�r�a�c�o�w�a�B� �s�t�o�s�o�w�a�n�e� �d�o� �d�z�i�s�i�a�j� �i�z�o�t�e�r�m�y� �(�l�i�n�i�e� �B���c�z���c�e� �p�u�n�k�t�y� �o� �t�e�j� �s�a�m�e�j� �t�e�m�p�e�r�a�t�u�r�z�e�)�,

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

�E�k�w�a�d�o�r� �i� �P�e�r�u�,� �o�d�k�r�y�B� �r�ó�w�n�i�k� �m�a�g�n�e�t�y�c�z�n�y� �(�p�o�B�o�|�o�n�y� �n�a� �r�ó�w�n�i�n�i�e� �C�a�j�a�m�a�r�c�a� �7� �s�t�o�p�n�i� �i� �8�0�0� �k�m� �n�a� �p�o�B�u�d�n�i�e� �o�d� �r�ó�w�n�i�k�a� �g�e�o�g�r�a�f�i�c�z�n�e�g�o�)�.

�O�b�s�e�r�w�u�j���c� �n�a� �b�e�z�k�r�e�s�n�y�c�h� �r�ó�w�n�i�n�a�c�h� �I�l�a�n�o�s�,� �p�o�d�c�z�a�s� �w�y�p�r�a�w�y� �w� �A�n�d�y� �w� �1�8�0�0� �r�.�,� �u�z�a�l�e�|�n�i�e�n�i�e� �f�u�n�k�c�j�o�n�o�w�a�n�i�a� �l�i�c�z�n�y�c�h� �o�r�g�a�n�i�z�m�ó�w� �o�d

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

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

�J�e�g�o� �i�m�i�e�n�i�e�m� �n�a�z�w�a�n�o� �z�i�m�n�y�,� �z�a�s�o�b�n�y� �w� �s�k�B�a�d�n�i�k�i� �o�d�|�y�w�c�z�e� �p�r���d� �o�c�e�a�n�i�c�z�n�y� �(�P�r���d� �P�e�r�u�w�i�a�D�s�k�i�)�,� �w� �k�t�ó�r�y�m� �r�o�z�w�i�j�a� �s�i��� �b�o�g�a�t�e� �|�y�c�i�e

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

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

�H�u�m�b�o�l�d�t�  �� �s�o�c�j�a�l�i�s�t�a�?

�N�a�l�e�|�a�B� �d�o� �n�a�j�z�a�c�i�e�k�l�e�j�s�z�y�c�h� �k�r�y�t�y�k�ó�w� �k�o�l�o�n�i�a�l�i�z�m�u� �i� �p�o�p�i�e�r�a�B� �r�e�w�o�l�u�c�j��� �w� �A�m�e�r�y�c�e� �A�a�c�i�D�s�k�i�e�j�.� �M�i�m�o� �p�o�d�z�i�w�u� �d�l�a� �S�t�a�n�ó�w� �Z�j�e�d�n�o�c�z�o�n�y�c�h� �z�a

�i�c�h� �k�o�n�c�e�p�c�j�e� �w�o�l�n�o�[�c�i� �i� �r�ó�w�n�o�[�c�i�,� �j�a�w�n�i�e� �k�r�y�t�y�k�o�w�a�B� �p�a�n�u�j���c�e� �t�a�m� �n�i�e�w�o�l�n�i�c�t�w�o�,� �n�i�e� �a�k�c�e�p�t�o�w�a�B� �w�y�z�y�s�k�u� �i� �k�a�p�i�t�a�l�i�z�m�u�.� �N�i�e� �t�o�l�e�r�o�w�a�B

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

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

�c�z�a�s�a�c�h�,� �d�a�w�a�B� �b�e�z�p�B�a�t�n�e� �w�y�k�B�a�d�y� �d�l�a� �p�u�b�l�i�k�i�.� �C�y�k�l� �j�e�g�o� �w�y�s�t���p�i�e�D�,� �z�o�r�g�a�n�i�z�o�w�a�n�y�c�h� �p�o�d� �k�o�n�i�e�c� �l�a�t� �2�0�.� �X�I�X� �w�.� �n�a� �U�n�i�w�e�r�s�y�t�e�c�i�e� �w� �B�e�r�l�i�n�i�e�,

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

�Z�r�e�s�z�t��� �t�o� �w�B�a�[�n�i�e� �b�r�a�t� �A�l�e�x�a�n�d�r�a�,� �W�i�l�h�e�l�m� �v�o�n� �H�u�m�b�o�l�d�t�,� �r�e�f�o�r�m�a�t�o�r� �e�d�u�k�a�c�j�i� �o�k�r�e�s�u� �F�r�y�d�e�r�y�k�a� �W�i�l�h�e�l�m�a� �I�I�I�,� �b�y�B� �t�w�ó�r�c��� �s�B�y�n�n�e�j� �s�z�k�o�B�y

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

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

�H�u�m�b�o�l�d�t�  �� �i�n�t�e�r�l�o�k�u�t�o�r� �i� �p�u�b�l�i�c�y�s�t�a

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

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

�w�i�e�l�k�i�c�h� �s�w�o�j�e�j� �e�p�o�k�i�.� �I�n�s�p�i�r�o�w�a�B� �D�a�r�w�i�n�a�,� �M�u�i�r�a�,� �B�o�l�ì�v�a�r�a� �c�z�y� �T�h�o�r�e�a�u�.� �J�e�d�n��� �z� �n�a�j�w�a�|�n�i�e�j�s�z�y�c�h� �p�o�s�t�a�c�i� �o�k�r�e�s�u� �j�e�g�o� �m�B�o�d�o�[�c�i� �i

�k�s�z�t�a�B�t�o�w�a�n�i�a� �s�i��� �w�i�z�j�i� �[�w�i�a�t�a� �b�y�B� �n�i�e�w���t�p�l�i�w�i�e� �G�o�e�t�h�e�.� �Z�r�e�s�z�t��� �f�a�s�c�y�n�a�c�j�a� �b�y�B�a� �o�b�u�s�t�r�o�n�n�a�.



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

�p�o�B�o�w�i�e� �l�a�t� �5�0�.� �X�I�X� �w�.� �o�t�r�z�y�m�y�w�a�B� �o�d� �2�,�5� �d�o� �3� �t�y�s�.� �l�i�s�t�ó�w� �r�o�c�z�n�i�e�,� �a� �p�o�d� �k�o�n�i�e�c� �|�y�c�i�a� �n�a�w�e�t� �5� �t�y�s�.� �N�a� �w�s�z�y�s�t�k�i�e� �o�d�p�o�w�i�a�d�a�B� �i� �s�k�r�z���t�n�i�e� �j�e

�k�a�t�a�l�o�g�o�w�a�B�.� �Z�m�a�r�B� �w� �1�8�5�9� �r�.� �w� �w�i�e�k�u� �8�9� �l�a�t�,� �p�o�z�o�s�t�a�w�i�a�j���c� �p�o� �s�o�b�i�e� �o�g�r�o�m�n��� �s�p�u�[�c�i�z�n��� �m�a�t�e�r�i�a�l�n���,� �n�i�e� �t�y�l�k�o� �w� �p�o�s�t�a�c�i� �k�s�i���|�e�k� �(�w� �t�y�m� �3�4

�t�o�m�ó�w� �m�o�n�u�m�e�n�t�a�l�n�e�g�o� �d�z�i�e�B�a� �V�o�y�a�g�e� �a�u�x� �r�é�g�i�o�n�s� �é�q�u�i�n�o�x�i�a�l�e�s� �d�u� �N�o�u�v�e�a�u� �C�o�n�t�i�n�e�n�t�  �� �P�o�d�r�ó�|� �p�r�z�e�z� �r�e�g�i�o�n�y� �r�ó�w�n�o�n�o�c�n�e� �N�o�w�e�g�o� �K�o�n�t�y�n�e�n�t�u�)�,

�a�l�e� �t�a�k�|�e� �d�z�i�e�n�n�i�k�ó�w�,� �l�i�s�t�ó�w�,� �k�a�t�a�l�o�g�ó�w�,� �r�y�c�i�n� �i� �z�b�i�o�r�ó�w� �z�i�e�l�n�i�k�o�w�y�c�h�.

�J�a�k� �d�y�s�k�r�e�t�n�i�e� �i� �z� �d�u�|�y�m� �w�y�c�z�u�c�i�e�m� �p�o�d�a�j�e� �a�u�t�o�r�k�a�,� �r�e�l�a�c�j�e� �H�u�m�b�o�l�d�t�a� �z� �k�o�b�i�e�t�a�m�i� �(�a� �r�a�c�z�e�j� �i�c�h� �b�r�a�k�)� �s�u�g�e�r�u�j���,� �|�e� �p�B�e��� �p�r�z�e�c�i�w�n�a� �n�i�e� �m�i�a�B�a

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

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

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

�W�u�l�f�  �� �z�r���c�z�n�a� �b�i�o�g�r�a�f�k�a� �n�i�e�z�w�y�k�B�e�g�o� �c�z�B�o�w�i�e�k�a

�K�s�i���|�k�a� �W�u�l�f�,� �j�a�k� �w�i���k�s�z�o�[��� �b�i�o�g�r�a�f�i�i�,� �j�e�s�t� �d�o�[��� �o�b�s�z�e�r�n�a�,� �c�h�o�c�i�a�|� �u�p�c�h�n�i���c�i�e� �n�a� �o�k�o�B�o� �4�0�0� �s�t�r�o�n�a�c�h� �|�y�c�i�o�r�y�s�u� �t�a�k� �b�o�g�a�t�e�g�o�,� �j�a�k� �t�e�n

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

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

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

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

�H�u�m�b�o�l�d�t�a� �n�i�|� �s�a�m�o�d�z�i�e�l�n��� �o�p�o�w�i�e�[���.� �Z�r�e�s�z�t��� �d�o�k�u�m�e�n�t�a�c�j�a� �z�r�ó�d�B�o�w�a� �k�s�i���|�k�i� �j�e�s�t� �n�a�p�r�a�w�d��� �s�o�l�i�d�n�a�  �� �p�r�z�y�p�i�s�y� �z�a�j�m�u�j��� �p�o�n�a�d� �6�0� �s�t�r�o�n�,� �a

�w�y�k�a�z� �z�r�ó�d�e�B� �k�o�l�e�j�n�e� �2�0�.

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

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

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

�f�o�r�m�u�B�o�w�a�n�e� �p�r�z�e�z� �H�u�m�b�o�l�d�t�a� �w�r���c�z� �p�r�z�e�c�i�w�n�i�e�  �� �z�a�s�k�a�k�u�j��� �n�o�w�o�c�z�e�s�n�o�[�c�i��� �i� �t�r�a�f�n�o�[�c�i��� �w�o�b�e�c� �w�i�e�d�z�y� �a�k�t�u�a�l�n�i�e� �n�a�m� �d�o�s�t���p�n�e�j�.

�C�o� �m�n�i�e� �u�r�z�e�k�B�o� �w� �t�e�j� �b�i�o�g�r�a�f�i�i�?

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

�A�l�e�x�a�n�d�r�a� �v�o�n� �H�u�m�b�o�l�d�t�a�,� �k�t�ó�r�y� �w�y�d�a�B� �m�i� �s�i��� �s�z�c�z�e�g�ó�l�n�i�e� �b�l�i�s�k�i� �m�o�j�e�m�u� �w�B�a�s�n�e�m�u�.� �O�s�t�r�z�e�g�a�B�,� �|�e� �l�u�d�z�k�o�[��� �m�u�s�i� �z�r�o�z�u�m�i�e���,� �j�a�k� �d�z�i�a�B�a�j��

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

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

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

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

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

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

�z�g�a�d�z�a�m�.

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



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

�r�o�z�c�z�a�r�o�w�u�j���c�o� �o�s�w�o�j�o�n�y�.

�B�i�o�g�r�a�f�i�a� �H�u�m�b�o�l�d�t�a� �n�i�e� �j�e�s�t� �w� �p�r�a�w�d�z�i�e� �n�o�w�o�[�c�i��� �w�y�d�a�w�n�i�c�z��� �(�k�s�i���|�k�a� �u�k�a�z�a�B�a� �s�i��� �p�o� �r�a�z� �p�i�e�r�w�s�z�y� �w� �2�0�1�7� �r�.� �n�a�k�B�a�d�e�m� �W�y�d�a�w�n�i�c�t�w�a

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

�w�i�d�z�e�n�i�e� �[�w�i�a�t�a� �i� �[�w�i�a�d�o�m�o�[��� �m�n�o�g�o�[�c�i� �r�z���d�z���c�y�c�h� �n�i�m� �p�o�w�i���z�a�D�  �� �s�e�r�d�e�c�z�n�i�e� �p�o�l�e�c�a�m�!



�T�R�Z�Y� �K�R�O�K�I� �D�O�.�.�.� �W�Y�K�O�N�A�N�I�A� �U�R�Z���D�Z�E�C� �P�O�M�I�A�R�O�W�Y�C�H
�O�p�u�b�l�i�k�o�w�a�n�e� �1�2� �p�a�z�d�z�i�e�r�n�i�k�a� �2�0�2�3� �a�u�t�o�r�:� �K�a�t�a�r�z�y�n�a� �B�i�e�g�u�n

�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �O�d�r�y� �w�p�r�o�w�a�d�z�i�B�a� �k�i�l�k�a� �z�m�i�a�n� �d�o� �u�s�t�a�w�y� �P�r�a�w�o� �w�o�d�n�e�.� �J�e�d�n��� �z� �n�i�c�h� �j�e�s�t� �k�o�n�i�e�c�z�n�o�[��� �u�z�y�s�k�a�n�i�a� �n�o�w�e�j� �z�g�o�d�y

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

�K�a�t�e�g�o�r�i�e�:� �W�o�d�n�e� �k�o�m�p�e�n�d�i�u�m�,� �W�y�d�a�n�i�e� �2�0�/�2�0�2�3

�T�a�g�s�:� �p�r�a�w�o� �w�o�d�n�e�,� �u�r�z���d�z�e�n�i�a� �p�o�m�i�a�r�o�w�e�,� �z�g�B�o�s�z�e�n�i�e� �w�o�d�n�o�p�r�a�w�n�e



�U�s�t�a�w�a� �o� �r�e�w�i�t�a�l�i�z�a�c�j�i� �O�d�r�y� �w�p�r�o�w�a�d�z�i�B�a� �k�i�l�k�a� �z�m�i�a�n� �d�o� �u�s�t�a�w�y� �P�r�a�w�o� �w�o�d�n�e�.� �J�e�d�n��� �z� �n�i�c�h� �j�e�s�t� �k�o�n�i�e�c�z�n�o�[��� �u�z�y�s�k�a�n�i�a� �n�o�w�e�j� �z�g�o�d�y

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

�K�r�o�k� �I�.� �Z�a�n�i�m� �p�r�z�y�s�t���p�i�s�z� �d�o� �r�e�a�l�i�z�a�c�j�i� �s�w�o�j�e�g�o� �z�a�m�i�e�r�z�e�n�i�a

�U�z�y�s�k�a�n�i�a� �z�g�B�o�s�z�e�n�i�a� �w�o�d�n�o�p�r�a�w�n�e�g�o� �w�y�m�a�g�a�:

�w�y�k�o�n�a�n�i�e�,

�o�d�b�u�d�o�w�a�,

�r�o�z�b�u�d�o�w�a�,

�p�r�z�e�b�u�d�o�w�a�,

�r�o�z�b�i�ó�r�k�a

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

�s�t���|�e�n�i�a� �c�h�l�o�r�k�ó�w� �i� �s�i�a�r�c�z�a�n�ó�w�.

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

�b���d�z�i�e� �o�n�o� �i�n�s�t�a�l�o�w�a�n�e� �n�a� �o�b�s�z�a�r�z�e� �p�o�w�o�d�z�i�o�w�y�m�,� �c�z�y�l�i� �n�p�.� �w� �m�i���d�z�y�w�a�l�u�,� �m�u�s�i�s�z� �u�z�y�s�k�a��� �d�o�d�a�t�k�o�w��� �z�g�o�d���.

�P�a�m�i���t�a�j�!

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

�z�g�B�o�s�z�e�n�i�a� �n�a� �l�o�k�a�l�i�z�a�c�j��� �w� �o�b�s�z�a�r�z�e� �p�o�w�o�d�z�i�o�w�y�m�.

�K�r�o�k� �I�I�.� �N�i�e�z�b���d�n�e� �d�o�k�u�m�e�n�t�y

�Z�b�i�e�r�z� �n�i�e�z�b���d�n�e� �d�o�k�u�m�e�n�t�y� �i� �w�y�s�t���p� �o� �z�g�B�o�s�z�e�n�i�e� �w�o�d�n�o�p�r�a�w�n�e�.

�Z�g�B�o�s�z�e�n�i�e� �w�o�d�n�o�p�r�a�w�n�e�,� �z�g�o�d�n�i�e� �z� �a�r�t�y�k�u�B�e�m� �3�9�4� �u�s�t�a�w�y� �P�r�a�w�o� �w�o�d�n�e�,� �w�y�m�a�g�a�n�e� �j�e�s�t� �n�a� �w�y�k�o�n�a�n�i�e� �u�r�z���d�z�e�D� �p�o�m�i�a�r�o�w�y�c�h� �s�B�u�|���c�y�c�h

�m�o�n�i�t�o�r�o�w�a�n�i�u�  ��z�a�s�o�l�e�n�i�a� �w�ó�d ��.

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



�W�e� �w�n�i�o�s�k�u� �m�u�s�z��� �z�n�a�j�d�o�w�a��� �s�i��� �p�o�d�s�t�a�w�o�w�e� �i�n�f�o�r�m�a�c�j�e�,� �t�a�k�i�e� �j�a�k�:

�k�t�o� �=� �w�p�i�s�z� �s�w�o�j�e� �d�a�n�e� �k�o�n�t�a�k�t�o�w�e�/�a�d�r�e�s�o�w�e�;

�w� �j�a�k�i�m� �c�e�l�u� �=� �o�k�r�e�[�l� �c�e�l� �p�l�a�n�o�w�a�n�y�c�h� �c�z�y�n�n�o�[�c�i�,� �r�o�b�ó�t�;

�n�a� �c�z�y�j�e�j� �d�z�i�a�B�c�e� �=� �o�k�r�e�[�l� �s�t�a�n� �p�r�a�w�n�y� �n�i�e�r�u�c�h�o�m�o�[�c�i�,� �n�a� �k�t�ó�r�e�j� �c�z�y�n�n�o�[�c�i�,� �r�o�b�o�t�y� �b���d��� �w�y�k�o�n�y�w�a�n�e�;

�j�a�k� �=� �o�p�i�s�z� �w�y�k�o�n�y�w�a�n�e� �r�o�b�o�t�y�,� �w�s�k�a�z�u�j���c� �p�o�d�s�t�a�w�o�w�e� �p�a�r�a�m�e�t�r�y� �j�e� �c�h�a�r�a�k�t�e�r�y�z�u�j���c�e� �o�r�a�z� �w�s�k�a�|� �w�a�r�u�n�k�i� �i�c�h� �w�y�k�o�n�a�n�i�a�;

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

�e�w�i�d�e�n�c�y�j�n�y�c�h� �o�r�a�z� �w�s�p�ó�B�r�z���d�n�y�m�i�;

�k�i�e�d�y� �=� �o�k�r�e�[�l� �p�l�a�n�o�w�a�n�y� �t�e�r�m�i�n� �r�o�z�p�o�c�z���c�i�a� �r�o�b�ó�t� �l�u�b� �c�z�y�n�n�o�[�c�i�.

�D�o� �w�n�i�o�s�k�u� �d�o�B���c�z�:

�m�a�p��� �s�y�t�u�a�c�y�j�n�o�-�w�y�s�o�k�o�[�c�i�o�w��� �p�o�b�r�a�n��� �z� �p�a�D�s�t�w�o�w�e�g�o� �z�a�s�o�b�u� �g�e�o�d�e�z�y�j�n�e�g�o� �i� �k�a�r�t�o�g�r�a�f�i�c�z�n�e�g�o� �z� �n�a�n�i�e�s�i�o�n�y�m� �s�c�h�e�m�a�t�e�m

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

�u�r�z���d�o�w��� �p�r�z�e�z� �o�r�g�a�n� �S�B�u�|�b�y� �G�e�o�d�e�z�y�j�n�e�j� �i� �K�a�r�t�o�g�r�a�f�i�c�z�n�e�j�;

�o�d�p�o�w�i�e�d�n�i�e� �s�z�k�i�c�e� �l�u�b� �r�y�s�u�n�k�i�;

�w�y�p�i�s� �i� �w�y�r�y�s� �z� �m�i�e�j�s�c�o�w�e�g�o� �p�l�a�n�u� �z�a�g�o�s�p�o�d�a�r�o�w�a�n�i�a� �p�r�z�e�s�t�r�z�e�n�n�e�g�o�,� �a� �w� �p�r�z�y�p�a�d�k�u� �j�e�g�o� �b�r�a�k�u�  �� �d�e�c�y�z�j��� �o� �u�s�t�a�l�e�n�i�u� �l�o�k�a�l�i�z�a�c�j�i

�i�n�w�e�s�t�y�c�j�i� �c�e�l�u� �p�u�b�l�i�c�z�n�e�g�o� �a�l�b�o� �d�e�c�y�z�j��� �o� �w�a�r�u�n�k�a�c�h� �z�a�b�u�d�o�w�y�;

�p�o�t�w�i�e�r�d�z�e�n�i�e� �u�i�s�z�c�z�e�n�i�a� �o�p�B�a�t�y� �z�a� �z�g�o�d��� �w�o�d�n�o�p�r�a�w�n���,� �k�t�ó�r�a� �w�y�n�o�s�i� �1�0�0�,�2�3� �z�B� �i� �w�n�o�s�z�o�n�a� �j�e�s�t� �n�a� �k�o�n�t�o� �W�ó�d� �P�o�l�s�k�i�c�h�.

�P�a�m�i���t�a�j�!

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

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

�e�l�e�m�e�n�t�y�.

�K�r�o�k� �I�I�I�.� �R�o�b�o�t�y� �i� �e�k�s�p�l�o�a�t�a�c�j�a

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

�P�a�m�i���t�a�j�!

�W� �p�r�z�y�p�a�d�k�u� �l�o�k�a�l�i�z�a�c�j�i� �u�r�z���d�z�e�D� �n�a� �r�z�e�k�a�c�h� �p�o�s�i�a�d�a�j���c�y�c�h� �s�t�a�t�u�s� �d�r�o�g�i� �w�o�d�n�e�j� �w�y�s�t���p� �w�c�z�e�[�n�i�e�j� �d�o� �j�e�j� �a�d�m�i�n�i�s�t�r�a�t�o�r�a� �o� �w�y�d�a�n�i�e� �w�a�r�u�n�k�ó�w

�t�a�k�i�e�j� �l�o�k�a�l�i�z�a�c�j�i�.� �U�m�i�e�s�z�c�z�e�n�i�e� �u�r�z���d�z�e�n�i�a� �b�e�z�p�o�[�r�e�d�n�i�o� �n�a� �d�r�o�d�z�e� �w�o�d�n�e�j� �m�o�|�e� �b�y��� �n�i�e�m�o�|�l�i�w�e�.� �W�ó�w�c�z�a�s� �w�B�a�[�c�i�w�y� �z�a�r�z���d� �z�l�e�w�n�i�  �� �b���d���c�y



�a�d�m�i�n�i�s�t�r�a�t�o�r�e�m� �d�r�o�g�i� �w�o�d�n�e�j�  �� �w�y�d�a� �c�i� �z�a�l�e�c�e�n�i�a� �i� �w�a�r�u�n�k�i� �w�y�k�o�n�a�n�i�a� �t�w�o�j�e�g�o� �u�r�z���d�z�e�n�i�a� �p�o�m�i�a�r�o�w�e�g�o�.

�P�o�b�i�e�r�z� �w� �p�d�f



 
 
 
 
�:�V�]�\�V�W�N�L�H���W�U�H�S�F�L���S�X�E�O�L�N�R�Z�D�Q�H���Z���F�]�D�V�R�S�L�S�P�L�H���V�
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�X�]�Q�D�Q�L�H���D�X�W�R�U�V�W�Z�D�����������0�L���G�]�\�Q�D�U�R�G�R�Z�H�����R���L�O�H���Q�L�H���M�H�V�W���W�R���V�W�Z�L�H�U�G�]�R�Q�H���L�Q�D�F�]�H�M���� 
 
 


