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   ���   6\VWHPV 

6DO]EXUJ
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�+RHJO���������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ����� ������
YHUVRUJW ������� ����� ��� �����

EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������� ����� ��� �����

EHGLQJW�YHUVRUJW ������� ����� ��� �����
XQYHUVRUJW ������ ����� ����� �����



   ���   6\VWHPV 

(UJHEQLVVH�I�U�QHXH�)UHTXHQ]NDSD]LWlWHQ

8.:�3ODQXQJVYRUVFKOlJH�]X����
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8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�6WDGW�+ROODEUXQQ

  �������������������  6\VWHPV ��'HXWVFKH�7HOHNRP�$*���UX9,3���������5DVWHUNDUWHQ��5�X��9�9HUODJ������������������������������*HVFKlIWVEHUHLFK�5XQGIXQN�XQG�%UHLWEDQGNDEHO�53%������������

YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW

1LHGHU|VWHUUHLFK

9HUVRUJXQJ�PLW�6W|UHUQ
+ROODEUXQQ�������0+]
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH +ROODEUXQQ

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] ������0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

1LHGHU|VWHUUHLFK
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�+ROODEUXQQ���������0+]�������:
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������ ������ ��� ������
YHUVRUJW ����� ����� � ����
EHGLQJW�YHUVRUJW ����� ����� ��� �����
XQYHUVRUJW ����� ���� �� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ����� ����� � ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ����� ���� �� �����
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8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�6WDGW�7XOOQ

9HUVRUJXQJ�PLW�6W|UHUQ
YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW

1LHGHU|VWHUUHLFK

6WDGWPLWWH
ILNWLYHU�6WDQGRUW�
7XOOQ������0+]

����������  6\VWHPV   ���������
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   ���   6\VWHPV 

.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH 7XOOQ

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

1LHGHU|VWHUUHLFK
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�I�U�7XOOQ��������0+]�������:
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������ ������ ��� ������
YHUVRUJW ������ ����� ��� �����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������ ����� ��� �����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����
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2EHU|VWHUUHLFK
8.:�3ODQXQJVYRUVFKODJ��I�U�GDV�8QWHUH�0�KOYLHUWHO

9HUVRUJXQJ�PLW�6W|UHUQ
YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW
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2EHU|VWHUUHLFK
8.:�3ODQXQJVYRUVFKODJ��I�U�GDV�8QWHUH�0�KOYLHUWHO

3HUJ������0+]
%HVW�6HUYHU���������������������

)UHLVWDGW�������0+]
XQYHUVRUJW

  �������������������  6\VWHPV 

3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*
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��'HXWVFKH�7HOHNRP�$*���UX9,3�������������������������������������*HVFKlIWVEHUHLFK�5XQGIXQN�XQG�%UHLWEDQGNDEHO�53%������������

2EHU|VWHUUHLFK
8.:�3ODQXQJVYRUVFKODJ��I�U�GDV�8QWHUH�0�KOYLHUWHO

YHUVRUJW�PLW���������������������
���6HUYHUQ
���6HUYHU
XQYHUVRUJW

  �������������������  6\VWHPV 

3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*
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2EHU|VWHUHLFK
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�8QWHUHV�0�KOYLHUWHO��%H]LUNH�)UHLVWDGW�XQG�3HUJ�
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ��������� ������ ����� ������
YHUVRUJW ������� ����� ����� �����
EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������� ����� ����� �����
EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����

9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

���6HUYHUQ ����� ���� �� ����
���6HUYHU ������� ����� ����� �����
EHGLQJW�	�XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
���6HUYHUQ ����� ���� �� ����
���6HUYHU ������� ����� ����� �����
EHGLQJW�	�XQYHUVRUJW ������� ����� ����� �����
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2EHU|VWHUUHLFK
8.:�3ODQXQJVYRUVFKODJ�I�U�GHQ�%H]LUN�)UHLVWDGW

)UHLVWDGW�������0+]
9HUVRUJXQJ�PLW�6W|UHUQ

YHUVRUJW
EHGLQJW�YHUVRUJW

����������  6\VWHPV 

XQYHUVRUJW

  ���������
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH )5(,67$'7

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] ������0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

2EHU|VWHUUHLFK
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�)UHLVWDGW���������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ��������� ������ ����� ������
YHUVRUJW ������� ����� ����� �����
EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������� ����� ����� �����
EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����
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8.:�3ODQXQJVYRUVFKODJ�I�U�GHQ�%H]LUN�3HUJ

XQYHUVRUJW

2EHU|VWHUUHLFK
)LNWLYHU�6WDQGRUW
9HUVRUJXQJ�PLW�6W|UHUQ

YHUVRUJW
EHGLQJW�YHUVRUJW

3HUJ������0+]

��������  �����������  6\VWHPV 

3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*3(5*��/$1=(1%(5*
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH 3(5*

.RRUGLQDWHQ ��(���������1���� )LNWLYHU�6WDQGRUW
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

2EHU|VWHUUHLFK
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�3HUJ��������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ����� ������
YHUVRUJW ������ ���� ��� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������ ���� ��� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������� ����� ����� �����
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��'HXWVFKH�7HOHNRP�$*���UX9,3�������������������������������������*HVFKlIWVEHUHLFK�5XQGIXQN�XQG�%UHLWEDQGNDEHO�53%������������

8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�6WDGW�:HOV
2EHU|VWHUUHLFK
)LNWLYHU�6WDQGRUW

  �������������������  6\VWHPV 

:HOV������0+]

XQYHUVRUJW
EHGLQJW�YHUVRUJW

9HUVRUJXQJ�PLW�6W|UHUQ
YHUVRUJW

6WH\U
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH :(/6

.RRUGLQDWHQ ��(���������1���� )LNWLYHU�6WDQGRUW
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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2EHU|VWHUUHLFK
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�:HOV��������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ����� ������
YHUVRUJW ������� ����� ��� �����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������� ����� ��� �����
EHGLQJW�YHUVRUJW ������� ����� ��� �����
XQYHUVRUJW ������� ����� ����� �����
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9HUVRUJXQJ�PLW�6W|UHUQ

8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�%H]LUNH�'HXWVFKODQGVEHUJ�XQG�/HLEQLW]
6WHLHUPDUN
'HXWVFKODQGVEHUJ�������0+]

YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW
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'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ'HXWVFKODQGVEHUJ



   � ��   6\VWHPV 

.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH 'HXWVFKODQGVEHUJ

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] ������0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

6WHLHUPDUN
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�%H]LUNH�'HXWVFKODQGVEHUJ�XQG�/HLEQLW]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ����� ������
YHUVRUJW ������� ����� ����� �����

EHGLQJW�YHUVRUJW ������ ���� ����� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������� ����� ����� �����

EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����
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8.:��3ODQXQJVYRUVFKODJ�I�U�GLH�%H]LUNH�5DGNHUVEXUJ��)�UVWHQIHOG�XQG�)HOGEDFK�
6WHLHUPDUN

9HUVRUJXQJ�PLW�6W|UHUQ
%�*OHLFKHQEHUJ������0+]

YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW

%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*%�*/(,&+(1%(5*



   � ��   6\VWHPV 

.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH %�*/(,&+(1%(5*

.RRUGLQDWHQ ��(�������1��
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ �����G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

6WHLHUPDUN
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�%�*OHLFKHQEHUJ��������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ��������� ������ ������ ������
YHUVRUJW ������� ����� ����� �����
EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ������ �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������� ����� ����� �����
EHGLQJW�YHUVRUJW ������� ����� ������ �����
XQYHUVRUJW ������� ����� ������ �����
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9HUVRUJXQJ�PLW�6W|UHUQ
6WHLHUPDUN

YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW

8.:�3ODQXQJVYRUVFKODJ�I�U�GLH��%H]LUNH�+DUWEHUJ�XQG�:HL]
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   ���   6\VWHPV 

6WHLHUPDUN
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�%H]LUNH�+DUWEHUJ��XQG�:HL]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ����� ������
YHUVRUJW ������ ����� ��� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������ ����� ��� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������� ����� ����� �����

9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

���6HUYHUQ �� ���� � ����
���6HUYHU ������ ����� ��� ����
EHGLQJW�	�XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
���6HUYHUQ �� ���� � ����
���6HUYHU ������ ����� ��� ����
EHGLQJW�	�XQYHUVRUJW ������� ����� ����� �����
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8.:�3ODQXQJVYRUVFKODJ�I�U�GHQ�%H]LUN�+DUWEHUJ
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9HUVRUJXQJ�PLW�6W|UHUQ
YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW

+DUWEHUJ�������0+]6WHLHUPDUN
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH *5$)(1'25)�+$57%(5*

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] ������0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

6WHLHUPDUN
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�+DUWEHUJ���������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ����� ������
YHUVRUJW ������ ����� ��� �����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������ ����� ��� �����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����
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6WHLHUPDUN
*OHLVGRUI������0+]
)LNWLYHU�6WDQGRUW

YHUVRUJW
EHGLQJW�YHUVRUJW
XQYHUVRUJW

9HUVRUJXQJ�PLW�6W|UHUQ
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH */(,6'25)

.RRUGLQDWHQ ��(���������1���� )LNWLYHU�6WDQGRUW
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
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$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

6WHLHUPDUN
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�*OHLVGRUI ��������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������� ������ ��� ������
YHUVRUJW ������ ����� �� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������ ����� �� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����
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:HL]������0+]
)LNWLYHU�6WDQGRUW

XQYHUVRUJW

6WHLHUPDUN

9HUVRUJXQJ�PLW�6W|UHUQ
YHUVRUJW
EHGLQJW�YHUVRUJW
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH :(,=

.RRUGLQDWHQ ��1���������1���� )LNWLYHU�6WDQGRUW
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%
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   ���   6\VWHPV 

6WHLHUPDUN
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�:HL]��������0+]
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������ ������ ��� ������
YHUVRUJW ������ ����� �� ����
EHGLQJW�YHUVRUJW ����� ���� �� ����
XQYHUVRUJW ������ ����� ��� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ������ ����� �� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����



   ���   6\VWHPV 

(UJHEQLVVH�I�U�QHXH�)UHTXHQ]NDSD]LWlWHQ

8.:�3ODQXQJVYRUVFKOlJH�]X����
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8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�6WDGW�:LHQ

9HUVRUJXQJ�PLW�6W|UHUQ

XQYHUVRUJW

:LHQ
6WDQGRUW�:LHQ��
�����0+]�����:�'

EHGLQJW�YHUVRUJW
YHUVRUJW

  �������������������  6\VWHPV 

'RQDX

/HLWKD

1HXVLHGOHU�6HH

0DUFK

(LVHQVWDGW�6WDGW�

5XVW

(LVHQVWDGW��/DQG�

1HXVLHGO�DP�6HH

:LHQHU�1HXVWDGW��6WDGW�

%DGHQ

%UXFN�DQ�GHU�/HLWKD

*lQVHUQGRUI

.RUQHXEXUJ

0LVWHOEDFK

0|GOLQJ

6W��3|OWHQ��/DQG�

7XOOQ

:LHQHU�1HXVWDGW��/DQG�

:LHQ�8PJHEXQJ

:LHQ:LHQ

:,(1������:,(1������:,(1������:,(1������:,(1������:,(1������:,(1������:,(1������:,(1������



   � ��   6\VWHPV 

.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH :LHQ��

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
$QWHQQHQGLDJUDPP 5LFKWXQJ�LQ�*UDG 'lPSIXQJ�LQ�G%

� ��
�� ��
�� ��
�� ��
�� ��
�� ��
�� ��
�� ��
�� ��
�� ��
��� ��
��� ��
��� �
��� �
��� �
��� ��
��� ��
��� ��
��� ��
��� ���
��� ���
��� ���
��� ���
��� ���
��� ���
��� ��
��� ��
��� ��
��� ��
��� �
��� �
��� �
��� ��
��� ��
��� ��
��� ��



   ���   6\VWHPV 

:LHQ
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�I�U�:LHQ����������0+]�������:
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ��������� ������ ����� ������
YHUVRUJW ��������� ����� ��� ����
EHGLQJW�YHUVRUJW ������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ��������� ����� ��� ����
EHGLQJW�YHUVRUJW ��������� ����� ����� �����
XQYHUVRUJW ������� ����� ����� �����
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8.:�3ODQXQJVYRUVFKODJ�I�U�GLH�6WDGW�:LHQ
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.HQQ]HLFKQHQGH�6HQGHU�0HUNPDOH
6HQGHUQDPH -HQQHUVGRUI

.RRUGLQDWHQ ��(���������1����
6WDQGRUWK|KH ����P
6HQGHIUHTXHQ] �����0+]
6WUDKOXQJVOHLVWXQJ ���G%:
$QWHQQHQK|KH ���P
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%XUJHQODQG
+|UHUVFKDIW�8.:�3ODQXQJVYRUVFKODJ�-HQQHUVGRUI��������0+]�������:
9HUVRUJXQJVJUDG�QDFK�(LQZRKQHUQ�XQG�)OlFKH�
LP�JHVDPWHQ�9HUVRUJXQJVJHELHW
HLQJHWHLOW�LQ�.ODVVHQ� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��

JHVDPW ������ ������ ����� ������
YHUVRUJW ����� ���� �� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����

NXPXODWLY� 9HUVRUJXQJVJUDG (LQZRKQHU LQ�� )OlFKH�>NPò@ LQ��
YHUVRUJW ����� ���� �� ����
EHGLQJW�YHUVRUJW ������ ����� ��� �����
XQYHUVRUJW ������ ����� ��� �����


