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����:HFNGLHQVW �������������������������������������������������������������������������������������������������������������� ��
������8KU]HLW�VWHOOHQ ��������������������������������������������������������������������������������������������������� ��
������¨(LQPDO©�:HFN]HLW�SURJUDPPLHUHQ������������������������������������������������������������������� ��
������¨,PPHU©�:HFN]HLW�SURJUDPPLHUHQ�������������������������������������������������������������������� ��
������:HFN]HLW�O|VFKHQ ���������������������������������������������������������������������������������������������� ��
������%HLVSLHOSURJUDPPLHUXQJ�:HFNGLHQVW��������������������������������������������������������������� ��

�����7HFKQLVFKH�2SWLRQHQ��������������������������������������������������������������������������������������������� ��
�������/lQJH�GHV�)ODVK�6LJQDOV�HLQVWHOOHQ ����������������������������������������������������������������� ��
�������1LFKW�DQJHQRPPHQH�5XIH�VLJQDOLVLHUHQ ��������������������������������������������������������� ��
�������:HUNVHLQVWHOOXQJ�ZLHGHUKHUVWHOOHQ ����������������������������������������������������������������� ��
�������)LUPZDUH�8SORDG �������������������������������������������������������������������������������������������� ��

��3URJUDPPLHUXQJVKLOIHQ������������������������������������������������������������ ��

����3URJUDPPLHUXQJVPDWUL[ ������������������������������������������������������������������������������������������ ��
����3URJUDPPLHUEHLVSLHO������������������������������������������������������������������������������������������������ ��

��:HQQ©V�QLFKW�NODSSW��� ��������������������������������������������������������������� ��
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��*ORVVDU ������������������������������������������������������������������������������������ ��

��7HFKQLVFKH�'DWHQ �������������������������������������������������������������������� ��

����(OHNWULVFKH�XQG�HOHNWURPDJQHWLVFKH�6LFKHUKHLW ������������������������������������������������������� ��
����'HU�$QDORJDGDSWHU�XQG�GDV�1HW]WHLO������������������������������������������������������������������������ ��
������$OOJHPHLQ���������������������������������������������������������������������������������������������������������� ��
������$QDORJ�6FKQLWWVWHOOH������������������������������������������������������������������������������������������ ��
������6��6FKQLWWVWHOOH��5-��� �������������������������������������������������������������������������������������� ��
������D�E�3RUW�%HOHJXQJ��5-������������������������������������������������������������������������������������� ��
������D�E�3RUW�%HOHJXQJ��7$(��)�1�� ������������������������������������������������������������������������ ��
������6HULHOOH�6FKQLWWVWHOOH�'%� ��������������������������������������������������������������������������������� ��

��,QGH[ ���������������������������������������������������������������������������������������� ��
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�� Einleitung
+HU]OLFKHQ�*O�FNZXQVFK�]XP�.DXI�,KUHV�$QDORJDGDSWHUV�I�U�GDV�,6'1��'LHVHV�*HUlW
GLHQW� GD]X�� DQDORJ� DUEHLWHQGH� *HUlWH� GHU� 7HOHNRPPXQLNDWLRQ� ZLH� ]�%�� 7HOHIRQ�� )D[
RGHU�0RGHP�DQ�GDV�,6'1�DQ]XVFKOLH�HQ�

���� :R]X�GLHQW�HLQ�$QDORJDGDSWHU"

+HUN|PPOLFKH��DQDORJH�(QGJHUlWH�N|QQHQ�QLFKW�GLUHNW�DQ�GDV�,6'1�DQJHVFKORVVHQ�XQG
GDUDQ�EHWULHEHQ�ZHUGHQ��'XUFK�GHQ�(UZHUE�HLQHV�$QDORJDGDSWHUV�I�U�,6'1�N|QQHQ�6LH
,KUH�YRUKDQGHQHQ�(QGJHUlWH�ZHLWHU�EHQXW]HQ�

$QDORJ� DUEHLWHQGH� *HUlWH� GHU� 7HOHNRPPXQLNDWLRQ�� GLH� DQ� GDV� NRQYHQWLRQHOOH
7HOHIRQQHW]� GLUHNW� DQJHVFKORVVHQ� ZHUGHQ� N|QQHQ�� NRPPXQL]LHUHQ� XQWHUHLQDQGHU� PLW
7|QHQ�� 'HQQ� GDV� KHUN|PPOLFKH� 7HOHIRQQHW]� NDQQ� QXU� 7|QH� �EHUWUDJHQ�� ]�%�� GLH
6SUDFKH� GHU� SHU� 7HOHIRQ� NRPPXQL]LHUHQGHQ�7HLOQHKPHU� RGHU� GLH� 3IHLIW|QH� YRQ� )D[�
XQG�DQGHUHQ�'DWHQHQG��RGHU�'DWHQ�EHUWUDJXQJVJHUlWHQ��,P�,6'1�HUIROJW�GDJHJHQ�GLH
.RPPXQLNDWLRQ� GLJLWDO�� G�K�� GXUFK� GHQ� VFKQHOOHQ�:HFKVHO� YRQ� 6SDQQXQJV]XVWlQGHQ
]XU� 'DUVWHOOXQJ� HLQHU� )ROJH� YRQ� 1XOOHQ� XQG� (LQVHQ�� 'DV� PDFKW� GLH� hEHUWUDJXQJ
VW|UXQJVIUHLHU�XQG�VFKQHOOHU��'DPLW�KHUN|PPOLFKH�*HUlWH�GLH�GLJLWDOH�.RPPXQLNDWLRQ
³YHUVWHKHQ¦�� PX�� HLQ� $QDORJDGDSWHU�� DXFK� D�E�$GDSWHU� JHQDQQW�� ]ZLVFKHQJHVFKDOWHW
ZHUGHQ��'LHVHU��EHUVHW]W�DQDORJH��7RQ�VLJQDOH�LQ�GLJLWDOH�6LJQDOH�XQG�XPJHNHKUW�

���� $QVFKOX���XQG�9HUZHQGXQJVP|JOLFKNHLWHQ

,KU� $QDORJDGDSWHU� I�U� ,6'1� YHUI�JW� �EHU� GUHL� DQDORJH� $QVFKO�VVH� XQG� NDQQ� ]ZHL
9HUELQGXQJHQ�JOHLFK]HLWLJ�XQWHUVW�W]HQ��,QVJHVDPW�HQWVSUHFKHQ�GLH�/HLVWXQJVPHUNPDOH
GHQHQ�HLQHU�,6'1�1HEHQVWHOOHQDQODJH�

���� /HLVWXQJVPHUNPDOH

x� 'LUHNWH�'XUFKZDKO��'HQ�$QDORJDQVFKO�VVHQ�N|QQHQ�6LH�EHOLHELJ�GLH�5XIQXPPHUQ
]XRUGQHQ��GLH�,KQHQ�PLW�,KUHP�,6'1�$QVFKOX��]XJHWHLOW�ZXUGHQ��$XI�GLHVH�:HLVH
N|QQHQ�GLH�DQJHVFKORVVHQHQ�*HUlWH�YRQ�HLQHP�$QUXIHU�JH]LHOW�DQJHZlKOW�ZHUGHQ�

x� 5XIQXPPHUQ�EHUPLWWOXQJ� IHVWOHJHQ�� 6LH� N|QQHQ� I�U� ,KUH� $QUXIH� GDV� ,6'1�
/HLVWXQJVPHUNPDO� 5XIQXPPHUQ�EHUPLWWOXQJ� IUHL� HLQVWHOOHQ�� 6LH� RUGQHQ� GHQ
$QDORJDQVFKO�VVHQ� MHZHLOV� HLQH� ,KUHU� 5XIQXPPHUQ� ]X�� 'DQQ� ZLUG� GLHVH
5XIQXPPHU�]XU�DQJHUXIHQHQ�*HJHQVWHOOH��EHUWUDJHQ�XQG�GRUW�DQJH]HLJW�

x� 5XIQXPPHUQ�EHUPLWWOXQJ� VSHUUHQ�� 6LH� N|QQHQ� GDV� ,6'1�/HLVWXQJVPHUNPDO
5XIQXPPHUQ�EHUPLWWOXQJ� I�U� MHGHQ� HLQ]HOQHQ�$QDORJDQVFKOX�� VSHUUHQ�� VRIHUQ� ,KU
,6'1�$QVFKOX��GDV�]XOl�W�

x� 6HOHNWLRQ� )D[�7HOHIRQ� EHL� $QUXIDQQDKPH�� )�U� MHGHQ� DQDORJHQ� $QVFKOX�� ,KUHV
$QDORJDGDSWHUV� N|QQHQ� 6LH� IHVWOHJHQ�� RE� GLHVHU� QXU� 7HOHIRQ�� RGHU� QXU� )D[DQUXIH
E]Z��DOOH�$QUXIDUWHQ�DQQHKPHQ�VROO�



(LQOHLWXQJ

�� 75,&&<���75,&&<�3&���75,&&<�'$7$

'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

x� 1HEHQVWHOOHQDQODJHQ�)XQNWLRQDOLWlW�� GLH� DQJHVFKORVVHQHQ� DQDORJHQ� *HUlWH� N|QQHQ
XQWHUHLQDQGHU�NRPPXQL]LHUHQ��'�K��6LH�N|QQHQ��ZLH�EHL�HLQHU�1HEHQVWHOOHQDQODJH�
NRVWHQIUHL�LQWHUQH�*HVSUlFKH�I�KUHQ�

x� $QUXIZHLWHUVFKDOWXQJ�� 6LH� N|QQHQ� DOOH� GUHL� ,6'1�5XIZHLWHUVFKDOWXQJVGLHQVWH
QXW]HQ�� GLH� VRIRUWLJH�� GLH� YHU]|JHUWH� VRZLH� GLH� $QUXIZHLWHUVFKDOWXQJ� EHL� %HVHW]W�
:HLVHQ� 6LH� ,KU� 75,&&<� DQ�� HLQJHKHQGH� 5XIH� DQ� HLQH� EHVWLPPWH� 5XIQXPPHU
ZHLWHU]XVFKDOWHQ��ZHQQ�6LH�HLQPDO�YHUUHLVW�VLQG���
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������ =XVlW]OLFKH�/HLVWXQJVPHUNPDOH�DE�75,&&<�3&

'LH� 0RGHOOH� DE� 75,&&<�3&� ELHWHQ� ,KQHQ� GLH� 0|JOLFKNHLW�� ,KUHQ� 3&� DQ� GHQ
$QDORJDGDSWHU�DQ]XVFKOLH�HQ��$XI�GHP�3&�EHQXW]HQ�6LH�GDQQ�GLH�6RIWZDUH�75,&&<�
6RIW�

75,&&<�6RIW� XQWHUVW�W]W� 6LH� EHLP� 7HOHIRQLHUHQ�� 'DV� 3URJUDPP� PDFKW� DOOH
$QDORJWHOHIRQH��GLH��EHU�GHQ�$QDORJDGDSWHU�DQ�GDV�,6'1�DQJHVFKORVVHQ�VLQG��]X�VHKU
OHLVWXQJVIlKLJHQ�,6'1�.RPIRUWWHOHIRQHQ�PLW�UDIILQLHUWHQ�0|JOLFKNHLWHQ�

x� $QZHQGHUIUHXQGOLFKHV�3URJUDPPLHUHQ�GHV�$QDORJDGDSWHUV�75,&&<�SHU�6RIWZDUH�
8QWHUVW�W]XQJ� YRQ� PD[LPDO� �� 3URILOHQ� XQG� YRQ� ELV� ]X� �� 0HKUIDFKUXIQXPPHUQ
�061���(LQ]HOKHLWHQ�]XU�,QVWDOODWLRQ�LP�+DQGEXFK�75,&&<�6RIW�

x� 5XIPRQLWRULQJ� DOOHU� 7HOHIRQDWH�� 5XIVLJQDOLVLHUXQJ�� $XIQHKPHQ� GHV� +|UHUV�
:lKOYRUJDQJ��9HUELQGXQJVVWDWXV��9HUELQGXQJVGDXHU��*HE�KUHQHLQKHLWHQ

x� $QUXISURWRNROO� �5XI� HLQJHKHQG�DXVJHKHQG�� LQWHUQ�H[WHUQ��1XPPHU��1DPH��'DWXP�
8KU]HLW��9HUELQGXQJVGDXHU��*HE�KUHQHLQKHLWHQ��DXFK�EHL�DXVJHVFKDOWHWHP�3&

x� ,GHQWLIL]LHUXQJ� GHV� $QUXIHUV� PLW� 1DPHQVDQ]HLJH� DQKDQG� DOOHU� MH� 7HLOQHKPHU
HUID�WHQ�7HOHIRQQXPPHUQ
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x� 'LIIHUHQ]LHUXQJ�]ZLVFKHQ�DQDORJHQ�XQG�DQRQ\PHQ�$QUXIHQ

x� 7HLOQHKPHUVSH]LILVFKH�5HDNWLRQ�EHL�5XIHLQJDQJ�

x� .ODQJHIIHNW�RGHU�6SUDFKDXVJDEH��7H[W�WR�6SHHFK�
x� $QZHQGXQJ�VWDUWHQ
x� VHOHNWLYH�5XIDEOHKQXQJ

x� %HTXHPHV�7HOHIRQLHUHQ�SHU�+HDGVHW

x� (LQIDFKH� hEHUQDKPH� YRQ� $QUXIHUQ� LQV� :LQGRZV� $GUH�EXFK� LP� LQWHUQDWLRQDOHQ
5XIQXPPHUQIRUPDW

x� %HTXHPHU�=XJULII�DXI�1RWL]HQ��EHU�GHQ�*HVSUlFKVSDUWQHU�ZlKUHQG�GHV�*HVSUlFKV

x� ,PSRUWLHUHQ�DQGHUHU�$GUH�GDWHLHQ�LQV�:LQGRZV�$GUH�EXFK

x� :lKOHQ�GXUFK�=XJULII�DXI�,KU�SHUV|QOLFKHV�:LQGRZV�$GUH�EXFK

x� :lKO�EHUZDFKXQJ�PLW�5XIVLJQDOLVLHUXQJ�EHL�EHVWHKHQGHU�9HUELQGXQJ

x� $XWRPDWLVFKH�:DKOZLHGHUKROXQJ

x� ,Q� 1HEHQVWHOOHQDQODJHQ� DXWRPDWLVFKH� (UNHQQXQJ� LQWHUQHU� 'XUFKZDKO� �G�K�� NHLQH
V\VWHPDWLVFKH�$PWVKROXQJ�

x� 5XIZHLWHUVFKDOWXQJ�QDFK�=HLW��QDFK�%HVHW]W�RGHU�6RIRUW

x� :HFNUXI�DXFK�EHL�DXVJHVFKDOWHWHP�3&

x� $XWRIRFXV��$XWRPDWLVFKH�5XIVLJQDOLVLHUXQJ�DXFK�LP�'26�9ROOELOGVFKLUP

x� $QUXIH�ILOWHUQ

x� 5XIPRQLWRU�DXVEOHQGHQ

x� :lKOHQ�DXV�$QUXISURWRNROO

x� .XU]ZDKO�]XOHW]W�EHQXW]WHU�5XIQXPPHUQ

x� 6LJQDOLVLHUXQJ�HLQJHJDQJHQHU�5XIH�LQ�GHU�7DVNOHLVWH

(LQ]HOKHLWHQ�ILQGHQ�6LH�LP�+DQGEXFK�]X�75,&&<�6RIW�

������ =XVlW]OLFKH�)XQNWLRQHQ�EHL�75,&&<�'$7$

75,&&<�'$7$�LVW�HLQH�1HXHQWZLFNOXQJ�PLW�JHlQGHUWHP�+DUGZDUHDXIEDX��'DKHU� LVW
HLQ�8SJUDGH�YRQ�75,&&<�RGHU�75,&&<�3&�DXI�75,&&<�'$7$�QLFKW�P|JOLFK�

75,&&<�'$7$�ELHWHW�DOOH�)XQNWLRQHQ�YRQ�75,&&<�XQG�75,&&<�3&�

=XVlW]OLFK�ZXUGHQ�IROJHQGH�/HLVWXQJVPHUNPDOH�LPSOHPHQWLHUW�

x� *OHLFK]HLWLJH�1XW]XQJ�HLQHU�LQWHUQHQ�XQG�HLQHU�H[WHUQHQ�9HUELQGXQJ�

x� 9ROOH� )XQNWLRQDOLWlW� HLQHU� ,6'1�.RPPXQLNDWLRQVNDUWH� I�U� $QUXIEHDQWZRUWXQJ�
)D[�XQG�'DWHQ�EHUWUDJXQJ�LP�,6'1�

x� )XQNWLRQHQ�HLQHU�7.�1HEHQVWHOOHQDQODJH�
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������ hEHUVLFKW��EHU�GLH�/HLVWXQJVPHUNPDOH

/HLVWXQJVPHUNPDOH ����
75,&&<

����
3&

����
'$7$

'LUHNWH�'XUFKZDKO � � �

061�I�U�DEJHKHQGH�5XIH � � �

5XIQXPPHUQ�EHUPLWWOXQJ � � �

6HOHNWLYH�$QQDKPH�)D[�7HOHIRQ � � �

,QWHUQH�*HVSUlFKH � � �

:HFNGLHQVW � � �

$QUXIZHLWHUVFKDOWXQJ � � �

+HDGVHW�.RQILJXUDWLRQ � � �

:HUNVHLQVWHOOXQJ � � �

1DFKZDKO � � �

3&�7HOHIRQLH� � �

)LUPZDUH�8SORDG �

&$3,�3RUW�I�U�,6'1�'DWHQUXIH �

3&�$QUXIEHDQWZRUWHU �

6LJQDOLVLHUXQJ�HLQJHJDQJHQHU�5XIH �

6LJQDOWDVWH�&�DQSDVVHQ �

$XWRPDWLVFKHV�$QNORSIHQ �

$QNORSIHQGHV�*HVSUlFK�DQQHKPHQ �

*HVSUlFKH�ZHLWHUJHEHQ �

5�FNIUDJHJHVSUlFK �

0DNHOQ �

5XI�KHUDQKROHQ �

����������������������������������������������������������
�� 3&�7HOHIRQLH�LVW�XQWHU�:LQGRZV���[�QLFKW�P|JOLFK�
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���� =XU�%HQXW]XQJ�GLHVHV�+DQGEXFKV

7H[WDEVlW]H��DXI�GLH�GDV�=HLFKHQ�.�ZHLVW��EHVFKUHLEHQ�+DQGOXQJVDQOHLWXQJHQ��'LHVHQ
VROOWHQ�6LH�IROJHQ��XP�GDV�MHZHLOV�HUOlXWHUWH�(UJHEQLV�]X�HU]LHOHQ��6ROOWHQ�6LH�PLW�GHQ�LQ
GLHVHP�+DQGEXFK� YHUZHQGHWHQ� WHFKQLVFKHQ� %HJULIIHQ� QLFKW� YHUWUDXW� VHLQ�� VR� N|QQHQ
6LH�HLQ]HOQH�%HJULIIH�LP�*ORVVDU�DP�(QGH�GLHVHV�+DQGEXFKHV�QDFKOHVHQ�

���� /LHIHUXPIDQJ

=XP�/LHIHUXPIDQJ�JHK|UHQ�

x� ��$QDORJDGDSWHU�PLW�H[WHUQHP�6WHFNHUQHW]WHLO
x� ��.DEHO�]XP�$QVFKOX��DQ�GDV�,6'1
x� GLHVHV�+DQGEXFK
x� ��7$(�$GDSWHU�DXI�5-��

$E�75,&&<�3&�DX�HUGHP�

x� ��9����9HUELQGXQJVNDEHO
x� $QZHQGXQJVVRIWZDUH�I�U�:LQGRZV����XQG�:LQGRZV�17������PLW�+DQGEXFK�

%HL�75,&&<�'$7$�DX�HUGHP�HLQH�&'�520�PLW�

x� ,6'1�7UHLEHU�I�U�:LQGRZV�������:LQGRZV�����:LQGRZV�17������PLW�+DQGEXFK�

x� $QZHQGXQJVVRIWZDUH� I�U� )D[�� $QUXIEHDQWZRUWHU� XQG� ()7� VRZLH� ,QWHUQHW¥
=XJDQJVVRIWZDUH

���� 9RUDXVVHW]XQJHQ

x� (XUR�,6'1�$QVFKOX��'66���0HKUJHUlWHDQVFKOX��
x� (QGJHUlWH�PLW�7RQ��RGHU�3XOVZDKO��7HOHIRQ��0RGHP��)D[�
x� 5HFKQHU�PLW�%HWULHEVV\VWHP�DE�:LQGRZV����E]Z��:LQGRZV�17����
x� ����9�6WURPYHUVRUJXQJ
x� %HL�75,&&<�'$7$�PX��GHU�DQJHVFKORVVHQH�5HFKQHU�PLW�HLQHU�VFKQHOOHQ�VHULHOOHQ

6FKQLWWVWHOOH�DXVJHVWDWWHW�VHLQ��%DXVWHLQ�8$57��������

%LWWH�EHDFKWHQ�6LH�

x� 0LW� (QGJHUlWHQ�� GLH� QXU� 3XOVZDKO� XQWHUVW�W]HQ�� N|QQHQ� 6LH� ZHGHU� GHQ

$QDORJDGDSWHU�SURJUDPPLHUHQ��QRFK�LQWHUQ�DQUXIHQ�

x� ,KUH� DQDORJHQ� (QGJHUlWH� N|QQHQ� QXU� EHWULHEHQ� ZHUGHQ�� ZHQQ� GLH� 6SDQQXQJV�

YHUVRUJXQJ�GHV�$QDORJDGDSWHUV�JHZlKUOHLVWHW�LVW�

x� (V� G�UIHQ� QLFKW�PHKU� DOV� ]ZHL� (QGJHUlWH� �1� XQG� )� NRGLHUW�� SUR� $QDORJDQVFKOX�

EHWULHEHQ�ZHUGHQ�

x� .RPIRUWOHLVWXQJHQ� GHU� 7HOHNRP� I�U� GLJLWDOLVLHUWH� $QDORJDQVFKO�VVH� ZLH� GLH

'UHLHUNRQIHUHQ]� N|QQHQ� DQ� HLQHP� DQ� GDV� ,6'1� DQJHVFKDOWHWHQ� $QDORJDGDSWHU

QLFKW�JHQXW]W�ZHUGHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

�� Inbetriebnahme

���� ,QEHWULHEQDKPH�LP�(LOYHUIDKUHQ

.�6WHOOHQ�6LH�GLH�HUIRUGHUOLFKHQ�.DEHOYHUELQGXQJHQ�KHU�

'LH�PLW�6��EH]HLFKQHWH�%XFKVH�LVW�I�U�GHQ�$QVFKOX��DQ�GDV�,6'1�YRUJHVHKHQ�

'LH�PLW�D�E�EH]HLFKQHWHQ�%XFKVH�Q�� LVW�VLQG� I�U�GHQ�$QVFKOX��DQDORJHU�(QGJHUlWH
ZLH�7HOHIRQ��)D[��0RGHP�XVZ��YRUJHVHKHQ�

.�6WHFNHQ�6LH�GDV�6WHFNHUQHW]WHLO��GDV� IHVW�PLW�GHP�$QDORJDGDSWHU�YHUEXQGHQ� LVW�� LQ
HLQH�6WHFNGRVH� �����9���'LH�PLW�%(75,(%�EH]HLFKQHWH�/('�DXI�GHU�9RUGHUVHLWH
GHV�*HUlWHV�VROOWH�LQQHUKDOE�YRQ����6HNXQGHQ�DXIOHXFKWHQ�

:HQQ�6LH� MHW]W�EHL� HLQHP�DQJHVFKORVVHQHQ�7HOHIRQ�GHQ�+|UHU� DXIQHKPHQ�� VROOWH� HLQH
/('�I�U�9(5%,1'81*�EOLQNHQ�XQG�6LH�K|UHQ�GHQ�:lKOWRQ�GHV�7HOHIRQQHW]HV�

'DV� *HUlW� LVW� MHW]W� EHWULHEVEHUHLW� XQG� DUEHLWHW� JHPl�� GHU� :HUNVHLQVWHOOXQJ� �VLHKH
6HLWH�����

���� $Q]HLJHQ�XQG�LKUH�%HGHXWXQJ

'LH�$Q]HLJHQ�GHV�$QDORJDGDSWHUV�VLJQDOLVLHUHQ�GHQ�%HWULHEVVWDWXV�GHV�*HUlWHV�

'LH�/('V�DQ�GHU�)URQWSODWWH�VLQG�PLW�6\PEROHQ�EH]HLFKQHW��'LHVH�6\PEROH�EHGHXWHQ�

9(5%,1'81*�
%OLQNW

/HXFKWHW

EHL�9HUELQGXQJVDXIEDX�XQG��DEEDX
EHL�EHVWHKHQGHU�9HUELQGXQJ

%(75,(%� /HXFKWHW EHL�%HWULHE�GHV�$QDORJDGDSWHUV

'LH�EHLGHQ�9HUELQGXQJVOHXFKWHQ�VLJQDOLVLHUHQ�GHQ�=XVWDQG�GHU�EHLGHQ�%�.DQlOH�

75,&&<
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'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� :HUNVHLQVWHOOXQJ

:HQQ� 6LH� GHQ� $QDORJDGDSWHU� QLFKW� SURJUDPPLHUHQ�� DUEHLWHW� GDV� *HUlW� JHPl�� GHU
:HUNVHLQVWHOOXQJ��'LHVH�EHLQKDOWHW�

x� 'LH�*HUlWH�DQ�DOOHQ�DQDORJHQ�$QVFKO�VVHQ�UHDJLHUHQ�DXI�DOOH�HLQJHKHQGHQ�$QUXIH�
XQDEKlQJLJ�GDYRQ��ZHOFKH�,KUHU�0HKUIDFKUXIQXPPHUQ�GHU�$QUXIHU�DQJHZlKOW�KDW�

x� :HQQ�6LH�YRQ�HLQHP�EHOLHELJHQ�$QDORJDQVFKOX��DXV�DQUXIHQ��ZLUG�]XU�DQJHUXIHQHQ
*HJHQVWHOOH�HLQH�,KUHU�0HKUIDFKUXIQXPPHUQ��EHUWUDJHQ�XQG�GRUW�DQJH]HLJW��VRIHUQ
GDV� *HUlW� GHU� *HJHQVWHOOH� GD]X� LQ� GHU� /DJH� LVW�� :HOFKH� ,KUHU� 5XIQXPPHUQ
�EHUPLWWHOW� ZLUG�� HQWVFKHLGHW� GDV� ,6'1�� 'LH� 8QWHUGU�FNXQJ� GHU� 5XIQXPPHUQ�
�EHUPLWWOXQJ�LVW�DOVR�QLFKW�DNWLY�

x� 9RQ�$QDORJDQVFKO�VVHQ�ZHUGHQ� DOOH�$QUXIH� �7HOHIRQ�XQG�)D[�� DQJHQRPPHQ�XQG
]XP�DQJHVFKORVVHQHQ�*HUlW�ZHLWHUJHOHLWHW�

x� 'DV�DXWRPDWLVFKH�$QNORSIHQ�LVW�HLQJHVFKDOWHW��QXU�75,&&<�'$7$���%LWWH�EHDFKWHQ
6LH�GLH�+LQZHLVH�DXI�6HLWH���
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� $QDORJDGDSWHU�DQVFKOLH�HQ

.�6WHOOHQ�6LH�GLH�HUIRUGHUOLFKHQ�.DEHOYHUELQGXQJHQ�KHU�

'LH�QDFKIROJHQGH�6NL]]H�YHUGHXWOLFKW��DQ�ZHOFKH�%XFKVHQ�6LH�,KUH�DQDORJHQ�*HUlWH
XQG�ZR�6LH�GDV�.DEHO�I�U�GHQ�$QVFKOX��DQ�GDV�,6'1�DQVFKOLH�HQ�

:HQQ�6LH�QDFK�+HUVWHOOXQJ�GHU�.DEHOYHUELQGXQJHQ�EHL�HLQHP�DQJHVFKORVVHQHQ�7HOHIRQ
GHQ� +|UHU� DXIQHKPHQ�� VROOWH� HLQH� /('� I�U� 9(5%,1'81*� EOLQNHQ�� XQG� 6LH� K|UHQ
HLQHQ� :lKOWRQ�� 'DV� *HUlW� LVW� MHW]W� EHWULHEVEHUHLW� XQG� DUEHLWHW� JHPl�� GHU
:HUNVHLQVWHOOXQJ� �VLHKH� 6HLWH� ����� 8P� GLH� /HLVWXQJHQ� ,KUHV� $QDORJDGDSWHUV� YROO
DXV]XQXW]HQ�� N|QQHQ� 6LH� MHW]W� VHLQH� $QDORJDQVFKO�VVH� ,KUHQ� :�QVFKHQ� JHPl�
SURJUDPPLHUHQ��VLHKH�6HLWH�����

DE�75,&&<�3&

9����6FKQLWWVWHOOH,6'1 D�E�� D�E�� D�E�� 1HW]WHLO

,6'1�6�

����9�1HW]VSDQQXQJ

1LFKW�O|VHQ�

$QVFKOX��DQDORJHU�*HUlWH�ZLH�7HOHIRQ��)D[�XVZ���ZHQQ
Q|WLJ�PLW�GHP�PLWJHOLHIHUWHQ�$GDSWHU�7$(�DXI�5-��
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

�� Analogadapter programmieren
'LH� YHUVFKLHGHQHQ� /HLVWXQJVPHUNPDOH� GHV� $QDORJDGDSWHUV� N|QQHQ� �EHU� HLQ
DQJHVFKORVVHQHV�� WRQZDKOIlKLJHV� 7HOHIRQJHUlW� SURJUDPPLHUW� ZHUGHQ�� 'LH
3URJUDPPLHUXQJ� GHV� $GDSWHUV� EOHLEW� DXFK� QDFK� HLQHP� 6WURPDXVIDOO� HUKDOWHQ�� (LQH
3URJUDPPLHUXQJ�GHV�*HUlWHV� LVW�]XU�1XW]XQJ�GHU�*UXQGIXQNWLRQHQ��ZLH�VLH�GXUFK�GLH
:HUNVHLQVWHOOXQJ�JHJHEHQ�VLQG��VLHKH�6HLWH������QLFKW�HUIRUGHUOLFK�

%HL� GHU� 3URJUDPPLHUXQJ� JHKW� HV� X�D�� GDUXP�� GHQ� $QDORJDQVFKO�VVHQ� ,KUHV
$QDORJDGDSWHUV�GLH�0HKUIDFKUXIQXPPHUQ�]X]XRUGQHQ��GLH�6LH�PLW�,KUHP�(XUR�,6'1�
$QVFKOX��HUKDOWHQ�KDEHQ��'LHVH�5XIQXPPHUQ��GLH�,KQHQ�VWDQGDUGPl�LJ�]XU�9HUI�JXQJ
VWHKHQ��ZHUGHQ�QDFKIROJHQG�061��0XOWLSOH�6XEVFULEHU�1XPEHU��JHQDQQW�

'LH� 3URJUDPPLHUXQJ� HUIROJW� I�U� MHGHQ�$QDORJDQVFKOX�� ,KUHV� $QDORJDGDSWHUV� HLQ]HOQ
XQG�XQDEKlQJLJ�XQG�GLHQW�IROJHQGHQ�=LHOHQ�

x� 061�=XRUGQXQJ�I�U�HLQJHKHQGH�5XIH�]XU�(UP|JOLFKXQJ�GLUHNWHU�'XUFKZDKO�

� :HQQ� 6LH� HLQHP� $QDORJDQVFKOX�� HLQH� 061� I�U� GLUHNWH� 'XUFKZDKO� ]XRUGQHQ�
ZHUGHQ� HLQJHKHQGH� $QUXIH� JH]LHOW� ]X� GHP� *HUlW� JHOHLWHW�� GDV� DQ� GLHVHP
$QDORJDQVFKOX��DQJHVFKORVVHQ�LVW�

� )DOOV� 6LH� HLQHP� $QDORJDQVFKOX�� NHLQH� ,KUHU� 0HKUIDFKUXIQXPPHUQ� ]XRUGQHQ�
UHDJLHUW� GDV� DQ� GLHVHP� 3RUW� DQJHVFKORVVHQH� *HUlW� DXI� DOOH� HLQJHKHQGHQ� $QUXIH
�:HUNVHLQVWHOOXQJ��

x� 061�=XRUGQXQJ�I�U�DEJHKHQGH�5XIH�]XU�$Q]HLJH�EHL�GHU�*HJHQVWHOOH�
:HQQ� 6LH� HLQHP� $QDORJDQVFKOX�� HLQH� 061� I�U� 5XIQXPPHUQ�EHUPLWWOXQJ
]XRUGQHQ�� ZLUG� GLHVH� 061� EHLP� *HUlW� GHU� DQJHUXIHQHQ� *HJHQVWHOOH� DQJH]HLJW�
VRIHUQ�GDV�DQJHUXIHQH�*HUlW�GD]X�LQ�GHU�/DJH�LVW��9HUZHQGHQ�6LH�QXU�HLQH�GHU�,KQHQ
]XJHZLHVHQHQ�0HKUIDFKUXIQXPPHUQ�
)DOOV� 6LH� GLHVHV� /HLVWXQJVPHUNPDO� QLFKW� SURJUDPPLHUHQ� RGHU� HLQH� XQJ�OWLJH
5XIQXPPHU� HLQWUDJHQ�� GDQQ� HQWVFKHLGHW� GLH� 2UWVYHUPLWWOXQJVVWHOOH� GHU� 7HOHNRP�
ZHOFKH� ,KUHU� 0HKUIDFKUXIQXPPHUQ� GHU� JHUXIHQHQ� *HJHQVWHOOH� �EHUPLWWHOW� ZLUG
�:HUNVHLQVWHOOXQJ��

x� 8QWHUGU�FNXQJ�GHU�5XIQXPPHUQ�EHUPLWWOXQJ��GDPLW�EHL�GHU�YRQ�,KQHQ�DQJHUXIHQHQ
*HJHQVWHOOH�NHLQH�$Q]HLJH�HLQHU�,KUHU�5XIQXPPHUQ�HUIROJW�
'LH� 6SHUUXQJ� GHU� 5XIQXPPHUQ�EHUPLWWOXQJ� VHW]W� YRUDXV�� GD�� EHL� LKUHP� ,6'1�
$QVFKOX�� GLHVHV� /HLVWXQJVPHUNPDO� DNWLYLHUW� LVW�� �'DV� /HLVWXQJVPHUNPDO� JHK|UW
QLFKW�]XP�6WDQGDUGXPIDQJ�HLQHV�.RPIRUWDQVFKOXVVHV�GHU�7HOHNRP��

x� 6HOHNWLYH�$QQDKPH�YRQ�)D[��XQG�RGHU�7HOHIRQDQUXIHQ�
,Q� PDQFKHQ� )lOOHQ� NDQQ� HLQ� $QUXI� HLQH� 7\SLQIRUPDWLRQ� EHLQKDOWHQ�� GLH� LKQ
HLQGHXWLJ� DOV� )D[� RGHU� 7HOHIRQDQUXI� LGHQWLIL]LHUW�� 'HU� $GDSWHU� NDQQ� VR
SURJUDPPLHUW� ZHUGHQ�� GD�� HU� GLHVH� 7\SLQIRUPDWLRQ� ]XU� $XVZDKO� HLQHV
$QDORJDQVFKOXVVHV� KHUDQ]LHKW� �]XVlW]OLFK� ]XU� 061��� *HPl�� :HUNVHLQVWHOOXQJ
QLPPW� MHGHU� $QDORJDQVFKOX�� ,KUHV� $QDORJDGDSWHUV� DOOH� $QUXIDUWHQ� �7HOHIRQ� XQG
)D[��DQ�XQG�OHLWHW�VLH�]XP�DQJHVFKORVVHQHQ�DQDORJHQ�*HUlW�ZHLWHU�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 'DV�7HOHIRQ�HLQVWHOOHQ

'DPLW�,KU�7HOHIRQDSSDUDW�PLW�GHP�$QDORJDGDSWHU�]XVDPPHQDUEHLWHQ�NDQQ��P�VVHQ�VLFK
GLH�EHLGHQ�*HUlWH�YHUVWHKHQ��'D]X�VLQG�]ZHL�(LQVWHOOXQJHQ�DP�7HOHIRQ�Q|WLJ�

������ 7HOHIRQ�DXI�7RQZDKO�HLQVWHOOHQ

.�8P�HLQHQ�$QDORJDQVFKOX�� GHV�$QDORJDGDSWHUV� ]X� SURJUDPPLHUHQ�� JHKHQ� 6LH�ZLH
IROJW�YRU�

��� 6FKOLH�HQ� 6LH� HLQ� 7HOHIRQ� DQ� HLQHQ� EHOLHELJHQ� DQDORJHQ� $QVFKOX�� GHV
$QDORJDGDSWHUV� DQ�� �'HU� $QDORJDGDSWHU� PX�� LQ� %HWULHE� VHLQ�� G�K�� GDV
6WHFNHUQHW]WHLO�PX��LQ�HLQHU�����9����+]�6WHFNGRVH�VWHFNHQ��

��� .RQWUROOLHUHQ� 6LH�� RE� ,KU� 7HOHIRQ� DXI� 7RQZDKO� �'70)�� HLQJHVWHOOW� LVW��+HEHQ
6LH�GHQ�+|UHU�DE�XQG�GU�FNHQ�6LH�GLH�7DVWH�H��:HQQ�GHU�:lKOWRQ�YHUVWXPPW�
KDEHQ�6LH�7RQZDKO��$QGHUQIDOOV�P�VVHQ�6LH�GDV�7HOHIRQ�DXI�7RQZDKO�VWHOOHQ�

��� 1HKPHQ�6LH�GHQ�+|UHU�DE�

��� *HEHQ�6LH�GDQQ��EHU�GLH�:lKOWDVWDWXU�GHV�7HOHIRQV�HLQH�GHU�%HIHKOVIROJHQ�HLQ�
GLH�LQ�GHQ�QDFKIROJHQGHQ�$EVFKQLWWHQ�HUOlXWHUW�ZHUGHQ�

� %HL� HUIROJUHLFKHU� 3URJUDPPLHUXQJ� K|UHQ� 6LH� HLQHQ� 'DXHUWRQ�� QDFK� HLQHU
IHKOHUKDIWHQ�(LQJDEH�HLQHQ�XQWHUEURFKHQHQ�7RQ�

��� /HJHQ�6LH�GHQ�+|UHU�DXI�

������ 6LJQDOWDVWH�DXI�GDV�)ODVKYHUIDKUHQ�HLQVWHOOHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

'LH�6LJQDOWDVWH�LVW�DQ�,KUHP�7HOHIRQ�PLW�GHU�%H]HLFKQXQJ�&�YHUVHKHQ�

6LH�GLHQW� GD]X�� EHVWLPPWH�8PVFKDOWIXQNWLRQHQ� DXV]XO|VHQ�� GLH�ZHLWHU� XQWHQ� LQ�GLHVHU
'RNXPHQWDWLRQ�EHVFKULHEHQ�ZHUGHQ��]�%��5�FNIUDJHJHVSUlFKH�HLQ]XOHLWHQ�

7HOHIRQDSSDUDWH�I�KUHQ�EHL�'U�FNHQ�GLHVHU�6LJQDOWDVWH�HQWZHGHU�GLH�(UGWDVWHQIXQNWLRQ
DXV�� GDV� LVW� HLQ� .XU]VFKOX�� ]ZLVFKHQ� HLQHU� GHU� EHLGHQ� D�E�/HLWXQJHQ� XQG� GHU
(UGOHLWXQJ��$XI�GLHVHV�6LJQDO�UHDJLHUW�GHU�$QDORJDGDSWHU�QLFKW�

'LH� 7HOHIRQDSSDUDWH� N|QQHQ� DXFK� VR� HLQJHVWHOOW� ZHUGHQ�� GD�� VLH� EHLP� 'U�FNHQ� GHU
6LJQDOWDVWH�VWDWW�GHU�(UGWDVWHQIXQNWLRQ�GLH�)ODVKIXQNWLRQ�DXVI�KUHQ��GDV� LVW�HLQH�NXU]H
8QWHUEUHFKXQJ�GHU�9HUELQGXQJ�

6LH�P�VVHQ�DQ� ,KUHP�7HOHIRQ�DOVR�GLH�6LJQDOWDVWHQIXQNWLRQ� DXI�)ODVK� HLQVWHOOHQ��:LH
6LH�GDV�PDFKHQ��HUIDKUHQ�6LH�LQ�GHU�'RNXPHQWDWLRQ�]X�,KUHP�7HOHIRQDSSDUDW�

%HL�75,&&<�'$7$�ELHWHQ�ZLU� ,KQHQ� ]XVlW]OLFK� GLH�0|JOLFKNHLW�� DP�$QDORJDGDSWHU
GLH�=HLWVSDQQH�GHU�)ODVK�8QWHUEUHFKXQJ�HLQ]XVWHOOHQ��GDPLW�6LH�GHQ�$QDORJDGDSWHU�DXI
GLH� 8QWHUEUHFKXQJVOlQJH� HLQVWHOOHQ� N|QQHQ�� GLH� ,KU� 7HOHIRQDSSDUDW� EHQXW]W�� 6LHKH
6HLWH�����
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'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 'LUHNWH�'XUFKZDKO

������ 'LUHNWH�'XUFKZDKO���HLQVWHOOHQ

2UGQHQ�6LH�GHQ�HLQ]HOQHQ�$QDORJDQVFKO�VVHQ�,KUHV�$QDORJDGDSWHUV�MHZHLOV�HLQH��RGHU
]ZHL�¤�VLHKH�6HLWH�����,KUHU�061V�]X��%HL�HLQJHKHQGHQ�$QUXIHQ�UHDJLHUW�GDQQ�QXU�GDV
*HUlW��GDV�DP�EHWUHIIHQGHQ�$QDORJDQVFKOX��DQJHVFKORVVHQ�LVW�

.�8P�GHP�$QDORJDQVFKOX�� D�E� ��� D�E� �� RGHU� D�E� �� HLQH�061� I�U� HLQJHKHQGH�5XIH
]X]XRUGQHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H O O O H JHZ�QVFKWH�061 A �
I�U�$QDORJDQVFKOX��D�E���

� H O P O H JHZ�QVFKWH�061 A �
I�U�$QDORJDQVFKOX��D�E���

� H O Q O H JHZ�QVFKWH�061 A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��GLUHNWH�'XUFKZDKO���
XQG�GHV�$QVFKOXVVHV�

*HEHQ�6LH�DQ�GLHVHU�6WHOOH�GLH�061�I�U�GLUHNWH�'XUFKZDKO�HLQ
�RKQH�9RUZDKO��PD[�����=LIIHUQ���'DQQ�HPSIlQJW�GDV�*HUlW��GDV
DQ�GLHVHP�$QVFKOX��DQJHVFKORVVHQ�LVW��QXU�$QUXIH�XQWHU�GLHVHU
1XPPHU�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�
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'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 'LUHNWH�'XUFKZDKO���HLQVWHOOHQ

6LH� N|QQHQ� MHGHP�$QDORJDQVFKOX�� ,KUHV�$QDORJDGDSWHUV� HLQH� ]ZHLWH�061�]XRUGQHQ�
'DQQ� UHDJLHUW� GHU� HQWVSUHFKHQGH� $QDORJDQVFKOX�� DXFK� GDQQ�� ZHQQ� XQWHU� GLHVHU
1XPPHU�HLQ�$QUXI�HLQJHKW�

.�8P�GHP�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���HLQH�]ZHLWH�061�I�U�HLQJHKHQGH
5XIH�]X]XRUGQHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H O O P H JHZ�QVFKWH�061 A �
I�U�$QDORJDQVFKOX��D�E���

� H O P P H JHZ�QVFKWH�061 A �
I�U�$QDORJDQVFKOX��D�E���

� H O Q P H JHZ�QVFKWH�061 A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��GLUHNWH�'XUFKZDKO���
XQG�GHV�$QVFKOXVVHV�

*HEHQ�6LH�DQ�GLHVHU�6WHOOH�GLH�]ZHLWH�061�I�U�GLUHNWH�'XUFKZDKO
HLQ��RKQH�9RUZDKO��PD[�����=LIIHUQ���'DQQ�HPSIlQJW�GDV�*HUlW�
GDV�DQ�GLHVHP�$QVFKOX��DQJHVFKORVVHQ�LVW��]XVlW]OLFK�$QUXIH
XQWHU�GLHVHU�1XPPHU�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ�
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 'LUHNWH�'XUFKZDKO���O|VFKHQ

'DPLW� HLQ� $QDORJDQVFKOX�� ,KUHV� $QDORJDGDSWHUV� EHL� DOOHQ� HLQJHKHQGHQ� $QUXIHQ
UHDJLHUW� �G�K��XQDEKlQJLJ�GDYRQ��XQWHU�ZHOFKHU� ,KUHU�061V�HLQ�$QUXI� HLQJHKW��� GDQQ
P�VVHQ� HYHQWXHOO� I�U� GLHVHQ� $QDORJDQVFKOX�� SURJUDPPLHUWH� 5XIQXPPHUQ� JHO|VFKW
ZHUGHQ��HQWVSULFKW�GHU�:HUNVHLQVWHOOXQJ��

.�8P�GLH�I�U�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���SURJUDPPLHUWH�061�]X�O|VFKHQ�
JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H O O O H A �
I�U�$QDORJDQVFKOX��D�E���

� H O P O H A �
I�U�$QDORJDQVFKOX��D�E���

� H O Q O H A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��GLUHNWH�'XUFKZDKO
O|VFKHQ��XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ

�� 75,&&<���75,&&<�3&���75,&&<�'$7$

'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 'LUHNWH�'XUFKZDKO���O|VFKHQ

'DPLW� HLQ� $QDORJDQVFKOX�� ,KUHV� $QDORJDGDSWHUV� EHL� DOOHQ� HLQJHKHQGHQ� $QUXIHQ
UHDJLHUW� �G�K��XQDEKlQJLJ�GDYRQ��XQWHU�ZHOFKHU� ,KUHU�061V�HLQ�$QUXI� HLQJHKW��� GDQQ
P�VVHQ� HYHQWXHOO� I�U� GLHVHQ� $QDORJDQVFKOX�� SURJUDPPLHUWH� 5XIQXPPHUQ� JHO|VFKW
ZHUGHQ��HQWVSULFKW�GHU�:HUNVHLQVWHOOXQJ��

.�8P�GLH�I�U�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���SURJUDPPLHUWH�061�]X�O|VFKHQ�
JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H O O P H A �
I�U�$QDORJDQVFKOX��D�E���

� H O P P H A �
I�U�$QDORJDQVFKOX��D�E���

� H O Q P H A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��GLUHNWH�'XUFKZDKO
O|VFKHQ��XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ

75,&&<���75,&&<�3&���75,&&<�'$7$ ��

'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 061�=XRUGQXQJ�DEJHKHQGH�5XIH�HLQVWHOOHQ

2UGQHQ� 6LH� I�U� DEJHKHQGH� 5XIH� GHQ� HLQ]HOQHQ� $QDORJDQVFKO�VVHQ� ,KUHV
$QDORJDGDSWHUV�MHZHLOV�HLQH�,KUHU�061V�]X��'DQQ�ZLUG�GLH�]XJHRUGQHWH�061�EHL�,KUHQ
$QUXIHQ�]XU�*HJHQVWHOOH��EHUWUDJHQ�XQG�GRUW�DQJH]HLJW�

.�8P� GHP�$QDORJDQVFKOX�� D�E� ��� D�E� �� RGHU� D�E� �� HLQH�061� I�U� DEJHKHQGH�5XIH
]X]XRUGQHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H O O Q H JHZ�QVFKWH�061 A �
I�U�$QDORJDQVFKOX��D�E���

� H O P Q H JHZ�QVFKWH�061 A �
I�U�$QDORJDQVFKOX��D�E���

� H O Q Q H JHZ�QVFKWH�061 A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��061�=XRUGQXQJ�I�U
DEJHKHQGH�5XIH��XQG�GHV�$QVFKOXVVHV�

*HEHQ�6LH�DQ�GLHVHU�6WHOOH�GLH�061�I�U�GLH
5XIQXPPHUQ�EHUPLWWOXQJ�HLQ��RKQH�9RUZDKO��PD[�����=LIIHUQ��
'DQQ�ZLUG�GLHVH�EHL�,KUHQ�$QUXIHQ�YRQ�GLHVHP�$QDORJDQVFKOX�
DXV�]XU�*HJHQVWHOOH��EHUPLWWHOW�XQG�GRUW�DQJH]HLJW�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 061�=XRUGQXQJ�I�U�DEJHKHQGH�5XIH�O|VFKHQ

:HQQ� 6LH� I�U� DEJHKHQGH�5XIH� GHQ�$QDORJDQVFKO�VVHQ� HLQH�061� ]XJHRUGQHW� KDEHQ�
N|QQHQ�6LH�GLHVH�=XRUGQXQJ�I�U�MHGHQ�HLQ]HOQHQ�$QDORJDQVFKOX��U�FNJlQJLJ�PDFKHQ�
'DQQ� DUEHLWHW� GHU� EHWUHIIHQGH� $QDORJDQVFKOX�� ZLHGHU� JHPl�� GHU� :HUNVHLQVWHOOXQJ�
'�K��HV�ZLUG�HLQH�,KUHU�061V�]XU�*HJHQVWHOOH��EHUPLWWHOW�XQG�GRUW�DQJH]HLJW��:HOFKH
GDV�LVW��HQWVFKHLGHW�GDV�,6'1�

.�8P�I�U�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���GLH�061�=XRUGQXQJ�I�U�DEJHKHQGH
5XIH�]X�O|VFKHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H O O Q H A �
I�U�$QDORJDQVFKOX��D�E���

� H O P Q H A �
I�U�$QDORJDQVFKOX��D�E���

� H O Q Q H A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��061�=XRUGQXQJ�I�U
DEJHKHQGH�5XIH�O|VFKHQ��XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ�
'DXHUWRQ� �(UIROJ�
XQWHUEURFKHQHU�7RQ� �)HKOHU�

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 5XIQXPPHUQ�EHUPLWWOXQJ

'LH� 5XIQXPPHUQ�EHUPLWWOXQJ� LVW� HLQ� /HLVWXQJVPHUNPDO� GHV� ,6'1�� (V� EHGHXWHW�� GD�
EHL� ,KUHQ� $QUXIHQ� HLQH� ,KUHU� 061V� ]XU� *HJHQVWHOOH� �EHUPLWWHOW� XQG� GRUW� DQJH]HLJW
ZLUG��'LH�5XIQXPPHUQ�EHUPLWWOXQJ�NDQQ�I�U�MHGHQ�HLQ]HOQHQ�$QDORJDQVFKOX��JHVSHUUW
ZHUGHQ��VR�GD��NHLQH�$Q]HLJH�EHL�GHU�DQJHUXIHQHQ�*HJHQVWHOOH�HUIROJW�

'LH� 6SHUUXQJ� GHU� 5XIQXPPHUQ�EHUPLWWOXQJ� VHW]W� YRUDXV�� GD�� EHL� LKUHP� ,6'1�
$QVFKOX�� GLHVHV� /HLVWXQJVPHUNPDO� DNWLYLHUW� LVW�� 'DV� /HLVWXQJVPHUNPDO� JHK|UW� QLFKW
]XP��6WDQGDUGXPIDQJ�HLQHV�.RPIRUWDQVFKOXVVHV�GHU�7HOHNRP��HUNXQGLJHQ�6LH�VLFK�EHL
,KUHP�7HOHNRP�3DUWQHU�

������ 5XIQXPPHUQ�EHUPLWWOXQJ�XQWHUGU�FNHQ

.�8P�EHL�$QDORJDQVFKOX�� D�E� ��� D�E� �� RGHU� D�E� �� GLH�5XIQXPPHUQ�EHUPLWWOXQJ� ]X
XQWHUGU�FNHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H Q O O A �
I�U�$QDORJDQVFKOX��D�E���

� H Q P O A �
I�U�$QDORJDQVFKOX��D�E���

� H Q Q O A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��5XIQXPPHUQ�EHUPLWWOXQJ
XQWHUGU�FNHQ��XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 5XIQXPPHUQ�EHUPLWWOXQJ�ZLHGHU�DNWLYLHUHQ

6LH� N|QQHQ� GLH� 8QWHUGU�FNXQJ� GHU� 5XIQXPPHUQ�EHUPLWWOXQJ� EHL� %HGDUI� I�U� MHGHQ
HLQ]HOQHQ�$QDORJDQVFKOX��ZLHGHU�U�FNJlQJLJ�PDFKHQ�

.�6ROO�EHL�$QUXIHQ�YRQ�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���DXV�HLQH�hEHUPLWWOXQJ
HLQHU�061�ZLHGHU�HUIROJHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H Q O N A �
I�U�$QDORJDQVFKOX��D�E���

� H Q P N A �
I�U�$QDORJDQVFKOX��D�E���

� H Q Q N A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ
�5XIQXPPHUQ�EHUPLWWOXQJ�DNWLYLHUHQ�
XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

1DFK� GLHVHU�%HIHKOVHLQJDEH� OLHIHUW� GDV� ,6'1� ]XU� DQJHUXIHQHQ�*HJHQVWHOOH� HLQH� ,KUHU
061V��GDPLW� VLH�GRUW�DQJH]HLJW�ZHUGHQ�NDQQ��'DPLW�HLQH�EHVWLPPH�061��EHUWUDJHQ
ZLUG�� PX�� GHU� EHWUHIIHQGH� $QDORJDQVFKOX�� HQWVSUHFKHQG� SURJUDPPLHUW� VHLQ� �VLHKH
6HLWH�����



$QDORJDGDSWHU�SURJUDPPLHUHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 6HOHNWLYH�$QQDKPH�YRQ�7HOHIRQ��RGHU�)D[DQUXIHQ

,Q�PDQFKHQ�)lOOHQ�NDQQ�HLQ�$QUXI� HLQH�7\SLQIRUPDWLRQ�EHLQKDOWHQ�� GLH� LKQ� HLQGHXWLJ
DOV� )D[�� RGHU� 7HOHIRQDQUXI� LGHQWLIL]LHUW�� 'HU� $QDORJDGDSWHU� NDQQ� VR� SURJUDPPLHUW
ZHUGHQ��GD��HU�GLHVH�7\SLQIRUPDWLRQ�]XU�$XVZDKO�HLQHV�$QDORJDQVFKOXVVHV�KHUDQ]LHKW
�]XVlW]OLFK� ]XU� 061��� %HDFKWHQ� 6LH� MHGRFK�� GD�� )D[�� XQG� 7HOHIRQDQUXIH� DXV� GHP
$QDORJQHW]� RKQH� 7\SLQIRUPDWLRQ� HUIROJHQ�� 'LHVH� ZHUGHQ� XQDEKlQJLJ� YRQ� GHU
(LQVWHOOXQJ�GHV�$QDORJDGDSWHUV�LPPHU�DQJHQRPPHQ�

������ 1XU�7HOHIRQDQUXIH�DQQHKPHQ

.�'DPLW� $QDORJDQVFKOX�� D�E� ��� D�E� �� RGHU� D�E� �� QXU� HLQJHKHQGH� 7HOHIRQDQUXIH
DQQLPPW��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H P O O A �
I�U�$QDORJDQVFKOX��D�E���

� H P P O A �
I�U�$QDORJDQVFKOX��D�E���

� H P Q O A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��1XU�7HOHIRQDQUXIH�DQQHKPHQ�
XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�



$QDORJDGDSWHU�SURJUDPPLHUHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 1XU�)D[DQUXIH�DQQHKPHQ

.�'DPLW�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���QXU�HLQJHKHQGH�)D[DQUXIH�DQQLPPW�
JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H P O P A �
I�U�$QDORJDQVFKOX��D�E���

� H P P P A �
I�U�$QDORJDQVFKOX��D�E���

� H P Q P A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��1XU�)D[DQUXIH�DQQHKPHQ�
XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 7HOHIRQ��)D[�6HOHNWLRQ�U�FNJlQJLJ�PDFKHQ

)DOOV� 6LH� GLH� 7HOHIRQ��)D[�6HOHNWLRQ� SURJUDPPLHUW� KDEHQ�� N|QQHQ� 6LH� GLHVH
3URJUDPPLHUXQJ� I�U� MHGHQ� HLQ]HOQHQ� $QDORJDQVFKOX�� U�FNJlQJLJ� PDFKHQ�� 'DQQ
ZHUGHQ� �ZLH� EHL� GHU� :HUNVHLQVWHOOXQJ�� YRP� EHWUHIIHQGHQ� $QVFKOX�� ZLHGHU� VRZRKO
7HOHIRQ�� DOV� DXFK� )D[DQUXIH� DQJHQRPPHQ� XQG� ]XP� DQJHVFKORVVHQHQ� *HUlW
ZHLWHUJHOHLWHW�

.�'DPLW�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E���VRZRKO�HLQJHKHQGH�7HOHIRQ��DOV�DXFK
)D[DQUXIH�DQQLPPW��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H P O N A �
I�U�$QDORJDQVFKOX��D�E���

� H P P N A �
I�U�$QDORJDQVFKOX��D�E���

� H P Q N A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��6HOHNWLRQ�7HOHIRQ�)D[
DXIKHEHQ��XQG�GHV�$QVFKOXVVHV�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

�� Nebenstellenanlagenfunktionen

���� ,QWHUQH�*HVSUlFKH

6LH� N|QQHQ� NRVWHQIUHL� LQWHUQH� *HVSUlFKH� YRQ� HLQHP� $QDORJDQVFKOX�� ]X� HLQHP
EHOLHELJHQ�DQGHUHQ�I�KUHQ�

.�8P�LQWHUQ�DQ]XUXIHQ��JHKHQ�6LH�ZLH�IROJW�YRU�

*HUlWH�DQ�DOOHQ
$QDORJDQVFKO�VVHQ
DQUXIHQ�

� AN �

+|UHU�DXIQHKPHQ
'LHVH

:lKOIROJH
HLQWLSSHQ

*HVSUlFK�I�KUHQ $XIOHJHQ

*HUlW�DQ�$QDORJDQVFKOX�
D�E���DQUXIHQ� � AO �

+|UHU�DXIQHKPHQ
'LHVH

:lKOIROJH
HLQWLSSHQ

*HVSUlFK�I�KUHQ $XIOHJHQ

*HUlW�DQ�$QDORJDQVFKOX�
D�E���DQUXIHQ� � AP �

+|UHU�DXIQHKPHQ
'LHVH

:lKOIROJH
HLQWLSSHQ

*HVSUlFK�I�KUHQ $XIOHJHQ

*HUlW�DQ�$QDORJDQVFKOX�
D�E���DQUXIHQ� � AQ �

+|UHU�DXIQHKPHQ
'LHVH

:lKOIROJH
HLQWLSSHQ

*HVSUlFK�I�KUHQ $XIOHJHQ

,QWHUQH�$QUXIH�ZHUGHQ�PLW�HLQHP�GRSSHOWHQ�.OLQJHOVLJQDO�JHPHOGHW�XQG�N|QQHQ�VR�YRQ
H[WHUQHQ�$QUXIHQ�XQWHUVFKLHGHQ�ZHUGHQ�

$XI� 75,&&<� XQG� 75,&&<� 3&� EHOHJHQ� 6LH� EHL� LQWHUQHP� 7HOHIRQLHUHQ� ]ZHL
$QVFKO�VVH��GDKHU�VLQG�NHLQH�ZHLWHUHQ�*HVSUlFKH��EHU�GDV�,6'1�P|JOLFK��6LH�N|QQHQ
ZHGHU�HLQJHKHQGH�5XIH�HUKDOWHQ�QRFK�DEJHKHQGH�*HVSUlFKH�I�KUHQ�

75,&&<� '$7$� XQWHUVW�W]W� GLH� JOHLFK]HLWLJH� 1XW]XQJ� YRQ� LQWHUQHQ� XQG� H[WHUQHQ
9HUELQGXQJHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� *HVSUlFKH�ZHLWHUJHEHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

6LH� N|QQHQ� LQWHUQH� XQG� H[WHUQH� *HVSUlFKH� DXI� HLQHQ� EHOLHELJHQ� DQGHUHQ� LQWHUQHQ
$QVFKOX��ZHLWHUJHEHQ�

������ 2KQH�$QN�QGLJXQJ

6LH� I�KUHQ� HLQ�*HVSUlFK��'U�FNHQ� 6LH� GLH� 6LJQDOWDVWH�&� XQG�ZlKOHQ� 6LH� GLH� LQWHUQH
5XIQXPPHU��DQ�GLH�GDV�*HVSUlFK�ZHLWHUJHJHEHQ�ZHUGHQ�VROO��/HJHQ�6LH�GDQQ�DXI�

:lKUHQG�GHU�$QUXIHU�JHKDOWHQ�ZLUG��K|UW�HLQ�H[WHUQHU�$QUXIHU�HLQH�$QVDJH�GHU�,6'1�
9HUPLWWOXQJVVWHOOH�

:HQQ�GLH�=LHOQXPPHU��AO�ELV�AQ��EHVHW]W�LVW��GU�FNHQ�6LH�HUQHXW�GLH�7DVWH�&��XP
GDV�*HVSUlFK�]XU�FN]XKROHQ�

%HLP� =LHOJHUlW� NOLQJHOW� HV� XQG� EHL� $EKHEHQ� HUKlOW� GHU� JHUXIHQH� 7HLOQHKPHU� GDV
*HVSUlFK�

.�*HVSUlFK�ZHLWHUOHLWHQ�RKQH�$QN�QGLJXQJ�

� & =LHO �

(UOlXWHUXQJ�

6LH�VSUHFKHQ�

6LJQDOWDVWH�GU�FNHQ�
6LH�K|UHQ�GHQ�:lKOWRQ�LP�+|UHU�

=LHOUXIQXPPHU�I�U�GDV�*HVSUlFK�HLQJHEHQ�

+|UHU�DXIOHJHQ�
(V�NOLQJHOW�EHL�GHU�=LHOUXIQXPPHU�

:HQQ�6LH�75,&&<�'$7$� DQ� HLQHU�1HEHQVWHOOHQDQODJH� EHWUHLEHQ�� N|QQHQ� 6LH� HLQHQ
H[WHUQHQ� $QUXIHU� DXFK� DQ� HLQH� ]ZHLWH� H[WHUQH� 5XIQXPPHU� ZHLWHUUHLFKHQ�� 'LH
1HEHQVWHOOHQDQODJH� EDXW� GLH� ]ZHLWH� ([WHUQYHUELQGXQJ� DXI�� VREDOG� 6LH� DXIOHJHQ�� 'LH
.RVWHQ�I�U�GLH�]ZHLWH�9HUELQGXQJ�WUDJHQ�6LH�GDQQ�



1HEHQVWHOOHQDQODJHQIXQNWLRQHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 0LW�$QN�QGLJXQJ

:lKOHQ�6LH�GLH�LQWHUQH�5XIQXPPHU��DQ�GLH�GDV�*HVSUlFK�ZHLWHUJHJHEHQ�ZHUGHQ�VROO�

:HQQ�GLH�=LHOQXPPHU��AO�ELV�AQ��EHVHW]W�LVW��GU�FNHQ�6LH�HUQHXW�GLH�7DVWH�&��XP
GDV�*HVSUlFK�]XU�FN]XKROHQ�

:lKUHQG�GHU�$QUXIHU�JHKDOWHQ�ZLUG��K|UW�HLQ�H[WHUQHU�$QUXIHU�HLQH�$QVDJH�GHU�,6'1�
9HUPLWWOXQJVVWHOOH�

%HLP�=LHOJHUlW�NOLQJHOW�HV��/HJHQ�6LH�QLFKW�DXI��:HQQ�GHU�DQJHUXIHQH�LQWHUQH�$QVFKOX�
VLFK�PHOGHW��N�QGLJHQ�6LH�GHQ�$QUXI�DQ�XQG� OHJHQ�6LH�DXI��'HU�JHUXIHQH�7HLOQHKPHU
HUKlOW�GDV�*HVSUlFK�

.�*HVSUlFK�ZHLWHUOHLWHQ�PLW�$QN�QGLJXQJ�

� & =LHO VSUHFKHQ �

(UOlXWHUXQJ�

6LH�VSUHFKHQ�

6LJQDOWDVWH�GU�FNHQ�
6LH�K|UHQ�GHQ�:lKOWRQ�LP�+|UHU�

=LHOUXIQXPPHU�I�U�GDV�*HVSUlFK�HLQJHEHQ�
(V�NOLQJHOW�EHL�GHU�=LHOUXIQXPPHU�XQG�GHU
7HLOQHKPHU�GRUW�KHEW�DE�

*HVSUlFK�DQN�QGLJHQ�

+|UHU�DXIOHJHQ�

'HU�7HLOQHKPHU�DQ�GHU�=LHOUXIQXPPHU�HUKlOW�GDV�*HVSUlFK�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 5�FNIUDJHJHVSUlFK

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

:lKUHQG� HLQHV� H[WHUQHQ� RGHU� LQWHUQHQ� *HVSUlFKV� N|QQHQ� 6LH� HLQ� ZHLWHUHV� *HVSUlFK
I�KUHQ��'DV�HUVWH�*HVSUlFK�ZLUG�VR�ODQJH�XQWHUEURFKHQ��'HU�7HLOQHKPHU�ZLUG�VR�ODQJH
JHKDOWHQ�XQG�NDQQ�GDV�]ZHLWH�*HVSUlFK�QLFKW�PLWK|UHQ��(LQ�H[WHUQHU�$QUXIHU�K|UW�GDQQ
HLQH�$QVDJH�GHU�,6'1�9HUPLWWOXQJVVWHOOH�

.�5�FNIUDJHJHVSUlFK�I�KUHQ

� & 5�FNIUDJHQXPPHU VSUHFKHQ H

(UOlXWHUXQJ�

6LH�VSUHFKHQ�

6LJQDOWDVWH�GU�FNHQ�
6LH�K|UHQ�GHQ�:lKOWRQ�LP�+|UHU�

5XIQXPPHU�I�U�GDV�5�FNIUDJHJHVSUlFK�HLQJHEHQ�
6LH�K|UHQ�GDV�)UHL]HLFKHQ��'HU�7HLOQHKPHU�KHEW�DE�

)�KUHQ�6LH�GDV�5�FNIUDJHJHVSUlFK�

%HHQGHQ�6LH�GDV�5�FNIUDJHJHVSUlFK�PLW�H�
6LH�I�KUHQ�GDV�HUVWH�*HVSUlFK�ZHLWHU�

6ROOWHQ�6LH�DXIOHJHQ��ZlKUHQG�HLQHU�GHU�3DUWQHU�QRFK�JHKDOWHQ�ZLUG��JHVFKLHKW�HLQV�YRQ
]ZHL�(UHLJQLVVHQ�

x� 1HEHQVWHOOHQDQODJH��'LH� EHLGHQ� *HVSUlFKVSDUWQHU� ZHUGHQ� GLUHNW� YHUEXQGHQ�� EHL
HLQHP�H[WHUQHQ�5�FNIUDJHJHVSUlFK���EHU�$PWVOHLWXQJ��HQWVWHKHQ�,KQHQ�.RVWHQ�

x� +DXSWDQVFKOX���$OOH�9HUELQGXQJHQ�ZHUGHQ�DEJHEDXW�

%HHQGHQ�6LH�5�FNIUDJHJHVSUlFKH�GDUXP�VLFKHUKHLWVKDOEHU�VWHWV�PLW�H�
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'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 0DNHOQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

0DNHOQ� LVW�GDV�+LQ��XQG�+HUVFKDOWHQ�]ZLVFKHQ�]ZHL�*HVSUlFKHQ��'HU�:LW]�GDEHL� LVW�
GD��GLH�EHLGHQ�*HVSUlFKVSDUWQHU�VLFK�JHJHQVHLWLJ�QLFKW�K|UHQ���VRQVW�N|QQWHQ�VLH�GLUHNW
YHUKDQGHOQ��XQG�GHU�0DNOHU�ZlUH�SOHLWH�

6RODQJH� HLQ� *HVSUlFKVSDUWQHU� JHKDOWHQ� ZLUG�� K|UW� HU� HLQH� DXWRPDWLVFKH� $QVDJH� GHU
9HUPLWWOXQJVVWHOOH�

%HLGH�*HVSUlFKH�N|QQHQ�LQWHUQ�RGHU�H[WHUQ�VHLQ�

6LH�YHUIDKUHQ�ZLH�EHL�HLQHP�5�FNIUDJHJHVSUlFK�

.�0DNHOQ

� & 0DNHOQXPPHU VSUHFKHQ��&�VSUHFKHQ�&�VSUHFKHQ H

(UOlXWHUXQJ�

6LH�VSUHFKHQ�PLW�3DUWQHU���XQG
VROOHQ�HLQH�9HUKDQGOXQJ�I�KUHQ�

'U�FNHQ�6LH�GLH�6LJQDOWDVWH�
6LH�K|UHQ�GHQ�:lKOWRQ�LP�+|UHU�

5XIQXPPHU�I�U�3DUWQHU���HLQJHEHQ�
6LH�K|UHQ�GDV�)UHL]HLFKHQ��'HU�7HLOQHKPHU�KHEW�DE�

/HLWHQ�6LH�GDV�0DNHOJHVSUlFK�HLQ�

6FKDOWHQ�6LH�VR�ODQJH�]ZLVFKHQ�GHQ
*HVSUlFKHQ�XP��ELV�HLQ�(UJHEQLV�HU]LHOW�LVW�

%HHQGHQ�6LH�GDV�*HVSUlFK�GXUFK�H�

%HDFKWHQ�6LH�XQEHGLQJW�

%HLP�0DNHOQ�]ZLVFKHQ�HLQHP�H[WHUQHQ�XQG�HLQHP�LQWHUQHQ�7HLOQHKPHU�

:HQQ� 6LH� DXIOHJHQ�� ZlKUHQG� 6LH� PLW� GHP� LQWHUQHQ� 3DUWQHU� VSUHFKHQ�� EHHQGHQ� 6LH� ,KU
HLJHQHV�*HVSUlFK�XQG�GLH�EHLGHQ�7HLOQHKPHU�ZHUGHQ�GLUHNW�YHUEXQGHQ�

%HHQGHQ�6LH�GDKHU�0DNHOJHVSUlFKH�VLFKHUKHLWVKDOEHU�LPPHU�PLW�H�
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'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 5XI�KHUDQKROHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

6LH� N|QQHQ� LQWHUQH� XQG� H[WHUQH� $QUXIH�� GLH� QLFKW� DXI� ,KUHU� 1HEHQVWHOOH� HLQJHKHQ�
VRQGHUQ� DXI� HLQHU� DQGHUHQ�� PLW� ,KUHP� $SSDUDW� DQQHKPHQ�� GHQ� 5XI� KHUDQKROHQ�� 'LH
)XQNWLRQ�GLHQW�DXFK�GD]X��HLQ�VFKRQ�DXI�HLQHP�DQGHUHQ�$SSDUDW�ODXIHQGHV�*HVSUlFK�]X
�EHUQHKPHQ��'DQQ�K|UW�GHU�LQWHUQH�7HLOQHKPHU��GHP�6LH�GDV�*HVSUlFK�ZHJQHKPHQ��GDV
%HVHW]W]HLFKHQ�

8P� GDV� *HVSUlFK� DQ� ,KUHQ� $SSDUDW� KHUDQ]XKROHQ�� QHKPHQ� 6LH� GHQ� +|UHU� DE� XQG
ZlKOHQ�GLH�+HUDQKROVHTXHQ]�

.�*HVSUlFK�KHUDQKROHQ

*HVSUlFK�YRQ�HLQHP�EHOLHELJHQ�D�E�$QVFKOX��KHUDQKROHQ��DQ�GHP�HV�NOLQJHOW�RGHU
HLQ�*HVSUlFK�JHI�KUW�ZLUG�

� AH VSUHFKHQ �
*HVSUlFK�YRQ�D�E���JH]LHOW�KHUDQKROHQ

� AR VSUHFKHQ �
*HVSUlFK�YRQ�D�E���JH]LHOW�KHUDQKROHQ

� AS VSUHFKHQ �
*HVSUlFK�YRQ�D�E���JH]LHOW�KHUDQKROHQ

� AT VSUHFKHQ �
*HVSUlFK�YRP�3&�3RUW�JH]LHOW�KHUDQKROHQ

� AU VSUHFKHQ �

(UOlXWHUXQJ�

6LH�QHKPHQ�GHQ�+|UHU�DE
XQG�K|UHQ�GHQ�:lKOWRQ�LP�+|UHU�

6LH�JHEHQ�GLH�+HUDQKROVHTXHQ]�HLQ�

)�KUHQ�6LH�GDV�*HVSUlFK�

$P�(QGH�GHV�*HVSUlFKV�OHJHQ�6LH�ZLH�JHZRKQW�DXI�
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'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� $XWRPDWLVFKHV�$QNORSIHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

:HQQ� ZlKUHQG� HLQHV� *HVSUlFKV� HLQ� ]ZHLWHU� $QUXI� HLQJHKW�� ZLUG� GLHVHU� GXUFK
$QNORSIHQ�VLJQDOLVLHUW�

%HL� HLQHP� VROFKHQ� ]ZHLWHQ� $QUXI� K|UHQ� 6LH� GHQ� $QNORSIWRQ�� DOOH� �� 6HNXQGHQ� HLQ
NXU]HV� 6LJQDO� ����� PV�� ���� +]��� 'HU� *HVSUlFKVSDUWQHU� K|UW� GLHVHQ� 7RQ� QLFKW�� 'HU
$QNORSIHQGH�K|UW�GDV�QRUPDOH�)UHL]HLFKHQ�

6LH�N|QQHQ�GDV�DXWRPDWLVFKH�$QNORSIHQ�DEVFKDOWHQ�

%LWWH�EHDFKWHQ�6LH�

%HL� HLQJHVFKDOWHWHU� $QNORSIIXQNWLRQ� ZLUG� GLH� $QUXIZHLWHUVFKDOWXQJ� EHL� %HVHW]W� QLFKW

DXVJHI�KUW��6WDWW�GHVVHQ�ZLUG�DQJHNORSIW�

%HL�D�E�$QVFKO�VVHQ��DQ�GHQHQ�6LH�HLQ�)D[JHUlW�RGHU�HLQ�0RGHP�EHWUHLEHQ��Z�UGH�GDV

$QNORSIVLJQDO�GLH�'DWHQ�EHUWUDJXQJ�VW|UHQ��'DUXP�VFKDOWHQ�6LH� I�U�GLHVH�$QVFKO�VVH

GLH�$QNORSIIXQNWLRQ�XQEHGLQJW�DXV�

%HL�$XVOLHIHUXQJ�LVW�GLH�$QNORSIIXQNWLRQ�I�U�DOOH�D�E�$QVFKO�VVH�HLQJHVFKDOWHW�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ $QNORSIIXQNWLRQ�DXVVFKDOWHQ

6LH� VFKDOWHQ� GDV� DXWRPDWLVFKH� $QNORSIHQ� DXV�� XP� GXUFK� $QUXIHU� QLFKW� JHVW|UW� ]X
ZHUGHQ��GLH�ZlKUHQG�HLQHV�*HVSUlFKV�DQUXIHQ�

'DV�$XVVFKDOWHQ�ZLUG�I�U�MHGHQ�D�E�$QVFKOX��JHVRQGHUW�HLQJHVWHOOW�

.�$XWRPDWLVFKHV�$QNORSIHQ�DXVVFKDOWHQ

$XWRPDWLVFKHV�$QNORSIHQ�I�U�D�E�$QVFKOX����DXVVFKDOWHQ

� HVON A �
$XWRPDWLVFKHV�$QNORSIHQ�I�U�D�E�$QVFKOX����DXVVFKDOWHQ

� HVPN A �
$XWRPDWLVFKHV�$QNORSIHQ�I�U�D�E�$QVFKOX����DXVVFKDOWHQ

� HVQN A �

(UOlXWHUXQJ�

6LH�QHKPHQ�GHQ�+|UHU�DE
XQG�K|UHQ�GHQ�:lKOWRQ�

*HEHQ�6LH�GLH�$XVVFKDOWVHTXHQ]�HLQ�

%HHQGHQ�6LH�GHQ�%HIHKO�PLW�A�
6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ�
'DXHUWRQ� �(UIROJ�
8QWHUEURFKHQHU�7RQ� �)HKOHU�

/HJHQ�6LH�DXI�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ $QNORSIIXQNWLRQ�HLQVFKDOWHQ

6LH� VFKDOWHQ� GDV� DXWRPDWLVFKH�$QNORSIHQ� HLQ�� XP� DXFK�ZlKUHQG� HLQHV�*HVSUlFKV� GLH
0|JOLFKNHLW�]X�KDEHQ��ZHLWHUH�$QUXIH�]X�EHPHUNHQ�

'DV�(LQVFKDOWHQ�ZLUG�I�U�MHGHQ�D�E�$QVFKOX��JHVRQGHUW�HLQJHVWHOOW�

.�$XWRPDWLVFKHV�$QNORSIHQ�HLQVFKDOWHQ

$XWRPDWLVFKHV�$QNORSIHQ�I�U�D�E�$QVFKOX����HLQVFKDOWHQ

� HVOO A �
$XWRPDWLVFKHV�$QNORSIHQ�I�U�D�E�$QVFKOX����HLQVFKDOWHQ

� HVPO A �
$XWRPDWLVFKHV�$QNORSIHQ�I�U�D�E�$QVFKOX����HLQVFKDOWHQ

� HVQO A �

(UOlXWHUXQJ�

6LH�QHKPHQ�GHQ�+|UHU�DE
XQG�K|UHQ�GHQ�:lKOWRQ�

*HEHQ�6LH�GLH�(LQVFKDOWVHTXHQ]�HLQ�

%HHQGHQ�6LH�GHQ�%HIHKO�PLW�A�
6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ�
'DXHUWRQ� �(UIROJ�
8QWHUEURFKHQHU�7RQ� �)HKOHU�

/HJHQ�6LH�DXI�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ $QNORSIHQGHV�*HVSUlFK�DOV�5�FNIUDJH�DQQHKPHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

:HQQ�6LH�PLW�GHP�DQNORSIHQGHQ�7HLOQHKPHU�HLQ�5�FNIUDJHJHVSUlFK�I�KUHQ�P|FKWHQ�
ZLUG�GHU�HUVWH�7HLOQHKPHU�VRODQJH�JHKDOWHQ�

.�$QNORSIHQGHV�*HVSUlFK�DOV�5�FNIUDJHJHVSUlFK�DQQHKPHQ

� & VSUHFKHQ�XQG�PLW�&�XPVFKDOWHQ H

(UOlXWHUXQJ�

6LH�I�KUHQ�HLQ�*HVSUlFK��K|UHQ�GHQ�$QNORSIWRQ
XQG�P|FKWHQ�PLW�GHP�$QNORSIHQGHQ�VSUHFKHQ�

'U�FNHQ�6LH�GLH�6LJQDOWDVWH�

6SUHFKHQ�6LH�PLW�GHP�$QNORSIHU�
'DV�HUVWH�*HVSUlFK�ZLUG�VRODQJH�JHKDOWHQ�
6LH�N|QQHQ�PLW�GHU�6LJQDOWDVWH�&�]ZLVFKHQ�GHQ
EHLGHQ�*HVSUlFKHQ�XPVFKDOWHQ��8P�]X�GHP
XUVSU�QJOLFKHQ�*HVSUlFK�]XU�FN]XNHKUHQ��GU�FNHQ
6LH�GLH�6LJQDOWDVWH�&�

H�EHHQGHW�GDV�*HVSUlFK��GDV�6LH�JHUDGH�I�KUHQ�

8P�]X�GHP�DQGHUHQ�*HVSUlFKVSDUWQHU�]XU�FN]XNHKUHQ��P�VVHQ�6LH�GDQQ�]XVlW]OLFK�&
GU�FNHQ�

%HDFKWHQ�6LH��$XIOHJHQ�EHHQGHW�EHLGH�*HVSUlFKH�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ $QNORSIHQGHV�*HVSUlFK�GLUHNW�DQQHKPHQ

:HQQ�6LH�ZlKUHQG� HLQHV�*HVSUlFKV� GHQ�$QNORSIWRQ� K|UHQ�� N|QQHQ�6LH� GDV� ODXIHQGH
*HVSUlFK�EHHQGHQ�XQG�PLW�GHP�DQNORSIHQGHQ�7HLOQHKPHU�VSUHFKHQ�

.�$QNORSIHQGHV�*HVSUlFK�GLUHNW�DQQHKPHQ

� � � �

(UOlXWHUXQJ�

6LH�I�KUHQ�HLQ�*HVSUlFK��K|UHQ�GHQ�$QNORSIWRQ
XQG�P|FKWHQ�PLW�GHP�$QNORSIHQGHQ�VSUHFKHQ�

/HJHQ�6LH�DXI��,KU�*HVSUlFK�ZLUG�EHHQGHW�
,KU�7HOHIRQ�NOLQJHOW�

+HEHQ�6LH�GHQ�+|UHU�DE��6LH�VLQG�MHW]W�PLW�GHP
$QUXIHU�YHUEXQGHQ��GHU�DQJHNORSIW�KDW�

$XIOHJHQ�EHHQGHW�GDV�*HVSUlFK�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 1DFKZDKO

1DFKZDKO� LVW� QXU� EHL� EHVWHKHQGHU� 9HUELQGXQJ� P|JOLFK� XQG� GLHQW� GD]X�� VLFK� LQ
DXWRPDWLVFKHQ�$QVDJHPHQ�V�]X�EHZHJHQ�

1DFK� $XIIRUGHUXQJ� �]�%�� DXWRPDWLVFKH� $QVDJH� RGHU� HUQHXWHU� :lKOWRQ�� N|QQHQ� 6LH
=LIIHUQ�XQG�=HLFKHQ�QDFKZlKOHQ��N��W�VRZLH�H�XQG�A��

:lKUHQG�HLQHU�5�FNIUDJH�XQG�EHLP�0DNHOQ�LVW�NHLQH�1DFKZDKO�P|JOLFK�

1DFKZDKO�LVW�QXU�PLW�GHP�7RQZDKOYHUIDKUHQ�P|JOLFK�

.�([WHUQHV�*HVSUlFK�PLW�1DFKZDKO

� 5XIQXPPHU N��WHA �

(UOlXWHUXQJ�

+HEHQ�6LH�GHQ�+|UHU�DE�
6LH�K|UHQ�GHQ�:lKOWRQ�

5XIQXPPHU�HLQJHEHQ��6LH�K|UHQ�GDV�)UHL]HLFKHQ�
'LH�*HJHQVWDWLRQ�QLPPW�DE�XQG�6LH�K|UHQ
]�%��HLQH�DXWRPDWLVFKH�$QVDJH�PLW�$XIIRUGHUXQJ
]XP�1DFKZlKOHQ�

:lKOHQ�6LH�QDFK�

'DV�*HVSUlFK�EHVWHKW�ZHLWHU�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� $QUXIZHLWHUVFKDOWXQJ

'HU�$QDORJDGDSWHU�XQWHUVW�W]W�GHQ�,6'1�'LHQVW�GHU�$QUXIZHLWHUVFKDOWXQJ��6LH�N|QQHQ
,KUHQ� ,6'1�$QVFKOX�� PLWKLOIH� GHV� $QDORJDGDSWHUV� HQWVSUHFKHQG� HLQULFKWHQ�� ,VW� GLH
$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUW��ZHUGHQ�HLQJHKHQGH�$QUXIH�HQWZHGHU�VRIRUW�RGHU�XP���
6HNXQGHQ� YHU]|JHUW� DQ� HLQH� YRQ� ,KQHQ� YRUKHU� IHVWJHOHJWH� 5XIQXPPHU�ZHLWHUJHOHLWHW�
:lKUHQG�GHU����6HNXQGHQ�NOLQJHOW�,KU�7HOHIRQ�XQG�6LH�KDEHQ�*HOHJHQKHLW��GHQ�$QUXI
GLUHNW� HQWJHJHQ]XQHKPHQ��%HL� DNWLYLHUWHU�$QUXIZHLWHUVFKDOWXQJ�N|QQHQ�6LH�ZHLWHUKLQ
DEJHKHQGH�*HVSUlFKH�I�KUHQ�

%LWWH� EHDFKWHQ� 6LH�� 'LH� $QUXIZHLWHUVFKDOWXQJ� LVW� HLQH� )XQNWLRQ� ,KUHV� ,6'1�
$QVFKOXVVHV�� %LWWH� YHUJHZLVVHUQ� 6LH� VLFK�� GD�� ,KU� ,6'1�$QVFKOX�� GLHVHQ� 'LHQVW
XQWHUVW�W]W�� 'LH� DNWLYLHUWH� $QUXIZHLWHUVFKDOWXQJ� ZLUG� ,KQHQ� XQWHU� 8PVWlQGHQ� GXUFK
HLQHQ�6RQGHUZlKOWRQ�DNXVWLVFK�DQJH]HLJW��'LH�9HU]|JHUXQJV]HLW�YRQ����6HNXQGHQ� LVW
DEKlQJLJ�YRP�,6'1�$QVFKOX��XQG�NDQQ�YDULLHUHQ��)UDJHQ�6LH�EHL�GHU�7HOHNRP�QDFK�

������ 6RIRUWLJH�$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ

%HL�GHU�VRIRUWLJHQ�$QUXIZHLWHUVFKDOWXQJ� OHLWHW� ,KU� ,6'1�$QVFKOX��HLQHQ�HLQJHKHQGHQ
5XI�VRIRUW�DQ�GLH�YRQ�,KQHQ�JHZlKOWH�=LHOUXIQXPPHU�ZHLWHU��,KU�$QDORJDGDSWHU�UHDJLHUW
QLFKW�PHKU�DXI�GLHVH�061�

.�6RIRUWLJH�$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ�

� H S N O H =LHO H 061 A �

(UOlXWHUXQJ�
+|UHU�DEQHKPHQ�

$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ�

=LHOUXIQXPPHU��]X�GHU�*HVSUlFKH
ZHLWHUJHOHLWHW�ZHUGHQ�

'XUFKZDKOQXPPHU��061���GLH
ZHLWHUJHVFKDOWHW�ZHUGHQ�VROO�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

6LH� N|QQHQ� MHGHU� 061� ,KUHV� $QDORJDGDSWHUV� HLQH� HLJHQH� =LHOUXIQXPPHU� I�U� GLH
$QUXIZHLWHUVFKDOWXQJ� ]XRUGQHQ�� :HQQ� 6LH� NHLQH� 061� HLQJHEHQ�� ZHUGHQ� DOOH
HLQJHKHQGHQ�5XIH�XQDEKlQJLJ�YRQ�GHU�061�]XU�=LHOUXIQXPPHU�ZHLWHUJHOHLWHW�

%LWWH�EHDFKWHQ�6LH��GD��ELV�]XP�4XLWWLHUXQJVWRQ����6HNXQGHQ�YHUJHKHQ�N|QQHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 9HU]|JHUWH�$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ

%HL� GHU� YHU]|JHUWHQ� $QUXIZHLWHUVFKDOWXQJ� ZLUG� ]XQlFKVW� YHUVXFKW�� 6LH� XQWHU� GHU
JHZlKOWHQ� 5XIQXPPHU� ]X� HUUHLFKHQ�� 1HKPHQ� 6LH� GDV� *HVSUlFK� QLFKW� LQQHUKDOE� YRQ
���6HNXQGHQ� DQ�� OHLWHW� ,KU� ,6'1�$QVFKOX�� GHQ� $QUXI� DQ� GLH� YRQ� ,KQHQ� JHZlKOWH
5XIQXPPHU��=LHO��ZHLWHU�

.�9HU]|JHUWH�$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ�

� H S N P H =LHO H 061 A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ�

=LHOUXIQXPPHU�]X�GHQHQ�*HVSUlFKH
ZHLWHUJHOHLWHW�ZHUGHQ�

'XUFKZDKOQXPPHU��061���GLH
ZHLWHUJHVFKDOWHW�ZHUGHQ�VROO�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

6LH� N|QQHQ� MHGHU� 061� ,KUHV� $QDORJDGDSWHUV� HLQH� HLJHQH� =LHOUXIQXPPHU� I�U� GLH
$QUXIZHLWHUVFKDOWXQJ�]XRUGQHQ�

:HQQ� �6LH�NHLQH�061�HLQJHEHQ��ZHUGHQ� DOOH� HLQJHKHQGHQ�5XIH�XQDEKlQJLJ�YRQ�GHU
061�QDFK����6HNXQGHQ�]XU�=LHOUXIQXPPHU�ZHLWHUJHOHLWHW�

%LWWH�EHDFKWHQ�6LH��GD��ELV�]XP�4XLWWLHUXQJVWRQ����6HNXQGHQ�YHUJHKHQ�N|QQHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ $QUXIZHLWHUVFKDOWXQJ�EHL�%HVHW]W�DNWLYLHUHQ

6LH� N|QQHQ� HLQVWHOOHQ�� GD�� $QUXIH�� GLH� HLQJHKHQ�� ZlKUHQG� ,KU� $QVFKOX�� EHVHW]W� LVW�
DXWRPDWLVFK�]X�HLQHU�DQGHUHQ�1XPPHU�ZHLWHUJHVFKDOWHW�ZHUGHQ�

.�$QUXIZHLWHUVFKDOWXQJ�EHL�%HVHW]W�DNWLYLHUHQ�

� H S N Q H =LHO H 061 A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

$QUXIZHLWHUVFKDOWXQJ�DNWLYLHUHQ�

=LHOUXIQXPPHU�]X�GHQHQ�*HVSUlFKH
ZHLWHUJHOHLWHW�ZHUGHQ�

'XUFKZDKOQXPPHU��061���GLH
ZHLWHUJHVFKDOWHW�ZHUGHQ�VROO�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

6LH� N|QQHQ� MHGHU� 061� ,KUHV� $QDORJDGDSWHUV� HLQH� HLJHQH� =LHOUXIQXPPHU� I�U� GLHVH
$QUXIZHLWHUVFKDOWXQJ�]XRUGQHQ�

:HQQ� �6LH�NHLQH�061�HLQJHEHQ��ZHUGHQ� DOOH� HLQJHKHQGHQ�5XIH�XQDEKlQJLJ�YRQ�GHU
061�=LHOUXIQXPPHU�ZHLWHUJHOHLWHW��IDOOV�GLH�061�EHVHW]W�LVW�

%LWWH�EHDFKWHQ�6LH�

%LV�]XP�4XLWWLHUXQJVWRQ�N|QQHQ����6HNXQGHQ�YHUJHKHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ $QUXIZHLWHUVFKDOWXQJ�DXVVFKDOWHQ

.�.�6R�VFKDOWHQ�6LH�GLH�$QUXIZHLWHUVFKDOWXQJ�DXV�

� H S N N H 061 A �

(UOlXWHUXQJ�
+|UHU�DEQHKPHQ�

$QUXIZHLWHUVFKDOWXQJ�DXVVFKDOWHQ�

'XUFKZDKOQXPPHU��061���GLH
QLFKW�ZHLWHUJHVFKDOWHW�ZHUGHQ�VROO�

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU�

+|UHU�DXIOHJHQ�

:HQQ� 6LH� NHLQH� 061� HLQJHEHQ�� ZLUG� GLH� $QUXIZHLWHUVFKDOWXQJ� I�U� DOOH� 061V
DXVJHVFKDOWHW�

%LWWH�EHDFKWHQ�6LH�

x� %LV�]XP�4XLWWLHUXQJVWRQ�N|QQHQ����6HNXQGHQ�YHUJHKHQ�

x� :HQQ� 6LH� GLH� :HUNVHLQVWHOOXQJ� ZLHGHUKHUVWHOOHQ� �VLHKH� 6HLWH������ EOHLEW� HLQH

DNWLYLHUWH�$QUXIZHLWHUVFKDOWXQJ�GHQQRFK�EHVWHKHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� :HFNGLHQVW

9RQ� LKUHP� $QDORJDGDSWHU� 75,&&<� N|QQHQ� 6LH� VLFK� NRVWHQIUHL� ZHFNHQ� ODVVHQ�� =X
HLQHP�YRQ�,KQHQ�EHVWLPPWHQ�=HLWSXQNW�N|QQHQ�6LH�HLQ�RGHU�PHKUHUH�7HOHIRQH�DQ�LKUHP
$QDORJDGDSWHU�NOLQJHOQ�ODVVHQ�

'HU�:HFNGLHQVW�KDW�IROJHQGH�(LJHQVFKDIWHQ�

x� ,KQHQ�VWHKW�SUR�$QVFKOX��HLQH�:HFN]HLW�]XU�9HUI�JXQJ�

x� 6LH�N|QQHQ�VLFK�ZDKOZHLVH�¨HLQPDO©�RGHU�¨LPPHU©�ZHFNHQ�ODVVHQ�

x� $OOH� 8KU]HLWHQ� ZHUGHQ� DOV� YLHUVWHOOLJHU� =DKOHQFRGH� HLQJHJHEHQ�� ]�%�� ZLUG� �� 8KU
PRUJHQV�DOV������XQG�YLHUWHO�QDFK���DEHQGV�DOV������HLQJHJHEHQ�

x� $XWRPDWLVFKH�$EVWLPPXQJ�GHU�LQWHUQHQ�8KU�PLW�GHP�,6'1�

x� :HFNVLJQDOLVLHUXQJ�GXUFK�'RSSHONOLQJHOQ�DXI�GHQ�$QVFKO�VVHQ�

x� 'LH�:HFNVLJQDOLVLHUXQJ�HQGHW�PLW�$EKHEHQ�GHV�7HOHIRQK|UHUV�RGHU�VSlWHVWHQV�QDFK
GUHLPLQ�WLJHP�.OLQJHOQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ 8KU]HLW�VWHOOHQ

6RIHUQ� GDV� ,6'1�1HW]� GLH� 8KU]HLW� �EHUPLWWHOW�� EUDXFKHQ� 6LH� GLH� 8KU� GHV
$QDORJDGDSWHUV�QLFKW�]X�VWHOOHQ��GD�EHL�MHGHU�NRVWHQSIOLFKWLJHQ�DEJHKHQGHQ�9HUELQGXQJ
GLHVH�DXWRPDWLVFK�QHX�DEJHVWLPPW�ZLUG�

2E�DQ�,KUHP�$QVFKOX��GLH�8KU]HLW��EHUPLWWHOW�ZLUG��HUPLWWHOQ�6LH�ZLH�IROJW�

x� 6RUJHQ� 6LH� GDI�U�� GD�� DQ� ,KUHP� $QVFKOX�� PLQGHVWHQV� HLQ� NRVWHQSIOLFKWLJHV
*HVSUlFK� JHI�KUW� ZLUG�� ]�%�� LQGHP� 6LH� GHQ� DQGHUHQ� %�.DQDO� DQUXIHQ�� (V� JHQ�JW
QLFKW��GDV�7HOHIRQ�NOLQJHOQ�]X�ODVVHQ��6LH�P�VVHQ�GHQ�5XI�DXFK�DQQHKPHQ��VR�GD�
*HE�KUHQ�HQWVWHKHQ�

x� /HJHQ� 6LH� DQ� EHLGHQ� $SSDUDWHQ� DXI� XQG� SURJUDPPLHUHQ� 6LH� QXQ� HLQ� HLQPDOLJHV
:HFNHQ��]�%����0LQXWHQ�QDFK�GHU�DNWXHOOHQ�=HLW��XQG�ZDUWHQ�6LH�DE�

x� :HQQ�GDV�7HOHIRQ� ]X�GHU� HLQJHVWHOOWHQ�=HLW� NOLQJHOW� XQG�QLFKW� ]XIlOOLJ� JHUDGH� HLQ
)UHPGHU�6LH�DQUXIW��KDW�GDV�,6'1�GLH�8KU]HLW��EHUPLWWHOW�XQG�6LH�EUDXFKHQ�QLFKWV
ZHLWHU�]X�WXQ�

x� $QGHUQIDOOV�ZLUG�DQ�,KUHP�$QVFKOX��GLH�8KU]HLW�QLFKW��EHUPLWWHOW��XQG�6LH�P�VVHQ
GLH�LQWHUQH�8KU�GHV�$QDORJDGDSWHUV�VHOEVW�VWHOOHQ�

.�6R�VWHOOHQ�6LH�GLH�LQWHUQH�8KU�

� H R N N H 8KU]HLW A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��8KU]HLW�VWHOOHQ��

*HEHQ�6LH�DQ�GLHVHU�6WHOOH�GLH�8KU]HLW�HLQ����VWHOOLJ��

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ ¨(LQPDO©�:HFN]HLW�SURJUDPPLHUHQ

0LW�GLHVHP�0HUNPDO�ZLUG�GLH�:HFN]HLW�I�U�HLQHQ�HLQPDOLJHQ�:HFNUXI�IHVWJHOHJW�

.�8P�GHQ�:HFNGLHQVW�¨HLQPDO�:HFNHQ©�DXI�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E��
DXV]XO|VHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H R O O H :HFN]HLW A �
I�U�$QDORJDQVFKOX��D�E���

� H R P O H :HFN]HLW A �
I�U�$QDORJDQVFKOX��D�E���

� H R Q O H :HFN]HLW A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��:HFN]HLW�SURJUDPPLHUHQ��

*HEHQ�6LH�DQ�GLHVHU�6WHOOH�GLH�:HFN]HLW�HLQ����VWHOOLJ��

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

%LWWH�EHDFKWHQ�6LH�

x� 'LH�:HFN]HLW�Ol�W�VLFK�QXU�SURJUDPPLHUHQ��ZHQQ�GLH�8KU�HLQPDO�HLQJHVWHOOW�ZXUGH�

x� 'LH�:HFNVLJQDOLVLHUXQJ�HQGHW�PLW�$EKHEHQ�GHV�7HOHIRQK|UHUV�RGHU�VSlWHVWHQV�QDFK

GUHLPLQ�WLJHP�.OLQJHOQ�

x� :HQQ�6LH�GHQ�$QDORJDGDSWHU�DXVVFKDOWHQ��YHUOLHUHQ�6LH�8KU]HLW�XQG�:HFN]HLWHQ�

x� %HL�:LHGHUKHUVWHOOXQJ�GHU�:HUNVHLQVWHOOXQJ�JHKHQ�GLH�:HFN]HLWHQ�YHUORUHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ ¨,PPHU©�:HFN]HLW�SURJUDPPLHUHQ

0LW� GLHVHP� 0HUNPDO� ZLUG� GLH� :HFN]HLW� I�U� WlJOLFKHQ� :HFNUXI� IHVWJHOHJW�� G�K�� 6LH
P�VVHQ�QLFKW�MHGHVPDO�GLH�:HFN]HLW�HUQHXW�HLQJHEHQ�

.�8P�GHQ�:HFNGLHQVW� ¨LPPHU�:HFNHQ©�DXI�$QDORJDQVFKOX��D�E����D�E���RGHU�D�E��
DXV]XO|VHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H R O P H :HFN]HLW A �
I�U�$QDORJDQVFKOX��D�E���

� H R P P H :HFN]HLW A �
I�U�$QDORJDQVFKOX��D�E���

� H R Q P H :HFN]HLW A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��:HFN]HLW�SURJUDPPLHUHQ��

*HEHQ�6LH�DQ�GLHVHU�6WHOOH�GLH�:HFN]HLW�HLQ����VWHOOLJ��

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

%LWWH�EHDFKWHQ�6LH�

x� 'LH�:HFN]HLW�Ol�W�VLFK�QXU�SURJUDPPLHUHQ��ZHQQ�GLH�8KU�HLQPDO�HLQJHVWHOOW�ZXUGH�

x� 'LH�:HFNVLJQDOLVLHUXQJ�HQGHW�PLW�$EKHEHQ�GHV�7HOHIRQK|UHUV�RGHU�VSlWHVWHQV�QDFK

GUHLPLQ�WLJHP�.OLQJHOQ�

x� :HQQ�6LH�GHQ�$QDORJDGDSWHU�DXVVFKDOWHQ��YHUOLHUHQ�6LH�8KU]HLW�XQG�:HFN]HLWHQ�

x� %HL�:LHGHUKHUVWHOOXQJ�GHU�:HUNVHLQVWHOOXQJ�JHKHQ�GLH�:HFN]HLWHQ�YHUORUHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ :HFN]HLW�O|VFKHQ

.�8P� GLH� :HFNIXQNWLRQ� DXI� $QDORJDQVFKOX�� D�E� ��� D�E� �� RGHU� D�E� �� YRU]HLWLJ
DE]XVWHOOHQ��JHEHQ�6LH�HLQH�GHU�IROJHQGHQ�%HIHKOVIROJHQ�HLQ�

I�U�$QDORJDQVFKOX��D�E���

� H R O O H A �
I�U�$QDORJDQVFKOX��D�E���

� H R P O H A �
I�U�$QDORJDQVFKOX��D�E���

� H R Q O H A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��:HFN]HLW�O|VFKHQ��

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

%LWWH�EHDFKWHQ�6LH�

%HL�:LHGHUKHUVWHOOXQJ�GHU�:HUNVHLQVWHOOXQJ�JHKHQ�GLH�:HFN]HLWHQ�YHUORUHQ�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������ %HLVSLHOSURJUDPPLHUXQJ�:HFNGLHQVW

(V�LVW���8KU�����6LH�ZROOHQ��GD��$QVFKOX��D�E���XP����8KU�NOLQJHOW��$X�HUGHP�ZROOHQ
6LH�VLFK�MHGHQ�7DJ�XP���8KU����GXUFK�GDV�7HOHIRQ�DQ�$QVFKOX��D�E���ZHFNHQ�ODVVHQ�

)�U�GLHVHV�%HLVSLHO�VLHKW�GLH�3URJUDPPLHUXQJVPDWUL[�ZLH�IROJW�DXV�

$QVFKOX� /HLVWXQJVPHUNPDO %HIHKOVIROJH��PLW�8KU]HLW�

� 8KU]HLW�VHW]HQ����8KU��� � HRNNH ���� A �

D�E�� ¨(LQPDO©�:HFN]HLW
SURJUDPPLHUHQ�����8KU � HROOH ���� A �

D�E�� ¨,PPHU©�:HFN]HLW
SURJUDPPLHUHQ����8KU���� HRQPH ���� A �

%LWWH�EHDFKWHQ�6LH�

3UR� $QVFKOX�� VWHKW� QXU� HLQH� :HFN]HLW� ]XU� 9HUI�JXQJ�� G�K�� 6LH� N|QQHQ� VLFK� QXU

HQWZHGHU�¨HLQPDO©�RGHU�¨LPPHU©�ZHFNHQ�ODVVHQ�

:HQQ�6LH�EHLGHV�P|FKWHQ��P�VVHQ�6LH�GLH�YHUVFKLHGHQHQ�:HFN]HLWHQ�DXI�GLH�$QVFKO�VVH

YHUWHLOHQ��DQ�GLH�7HOHIRQH�DQJHVFKORVVHQ�VLQG�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

����� 7HFKQLVFKH�2SWLRQHQ

0LW�GHP�%HIHKOVSUlIL[�HT�OHLWHQ�6LH�%HIHKOH�HLQ��GLH�WHFKQLVFKH�2SWLRQHQ�HLQVWHOOHQ�
'D]X�JHK|UHQ�

x� /lQJH�GHV�)ODVK�6LJQDOV�HLQVWHOOHQ

x� (LQVWHOOHQ�GHU�RSWLVFKHQ�6LJQDOLVLHUXQJ�QLFKW�DQJHQRPPHQHU�5XIH

������� /lQJH�GHV�)ODVK�6LJQDOV�HLQVWHOOHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

'DV� )ODVK�6LJQDO� ZLUG� DQ� GHQ� $QDORJDGDSWHU� JHJHEHQ�� ZHQQ� 6LH� GLH� 6LJQDOWDVWH�&
GU�FNHQ��VLHKH�6HLWH�����

'DV� )ODVK�6LJQDO� LVW� HLQH� NXU]H� 8QWHUEUHFKXQJ� GHU� 9HUELQGXQJ�� 8QWHUVFKLHGOLFKH
7HOHIRQDSSDUDWH� EHQXW]HQ� I�U� GLHVH� 8QWHUEUHFKXQJ� YHUVFKLHGHQH� =HLWLQWHUYDOOH�� 'HU
$QDORJDGDSWHU�HUZDUWHW�LQ�GHU�:HUNVHLQVWHOOXQJ�HLQH�8QWHUEUHFKXQJ�YRQ�������PV�

6ROOWH� ,KU�7HOHIRQDSSDUDW�PLW� GLHVHU�9RUHLQVWHOOXQJ�3UREOHPH� KDEHQ�� N|QQHQ�6LH� GHQ
$QDORJDGDSWHU�DXFK�DXI�=HLWVSDQQHQ�YRQ��������RGHU��������PV�HLQVWHOOHQ�

.�/lQJH�GHV�)ODVK�6LJQDOV�HLQVWHOOHQ

)ODVK�6LJQDO�DXI�������PV�HLQVWHOOHQ

� HTNNA �
)ODVK�6LJQDO�DXI�������PV�HLQVWHOOHQ

� HTNOA �
)ODVK�6LJQDO�DXI��������PV�HLQVWHOOHQ

� HTNPA �

(UOlXWHUXQJ�

1HKPHQ�6LH�GHQ�+|UHU�DE�
6LH�K|UHQ�GHQ�:lKOWRQ�

*HEHQ�6LH�GLH�(LQVWHOOVHTXHQ]�HLQ�
6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ�
'DXHUWRQ� �(UIROJ�
8QWHUEURFKHQHU�7RQ� �)HKOHU

/HJHQ�6LH�DXI�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������� 1LFKW�DQJHQRPPHQH�5XIH�VLJQDOLVLHUHQ

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�

6LH� N|QQHQ� 75,&&<� YHUDQODVVHQ�� 6LH� GXUFK� %OLQNHQ� GHU� /('V� 9HUELQGXQJ� GDUDXI
DXIPHUNVDP� ]X� PDFKHQ�� GD�� ,KU� $QVFKOX�� DQJHUXIHQ� ZXUGH�� RKQH� GD�� GHU� 3&
HLQJHVFKDOWHW�ZDU�XQG�GDV�3URJUDPP�75,&&<�6RIW�OLHI�XQG�GLH�$QUXIH�YHU]HLFKQHW�KDW�

'DV�%OLQNHQ�KDW�HLQ�EHVRQGHUHV�0XVWHU�

(V� EOLQNW� ]XHUVW� GLH� OLQNH� 9HUELQGXQJV�/('� I�U� ��� PV�� GDQQ� GLH� UHFKWH�� 1DFK� �
6HNXQGHQ�ZLUG�GLHVHV�6LJQDO�ZLHGHUKROW�

'DV�6LJQDO�HUOLVFKW��VREDOG�HLQV�YRQ�]ZHL�(UHLJQLVVHQ�HLQWULWW�

x� 6LH�QHKPHQ�HLQ�7HOHIRQ�DE�XQG�JHEHQ�HA�HLQ��RGHU

x� 75,&&<�6RIW�ZLUG�JHVWDUWHW�

'LHVH�)XQNWLRQ�LVW�EHL�$XVOLHIHUXQJ�DXVJHVFKDOWHW�

.�6LJQDOLVLHUXQJ�HLQJHJDQJHQHU�5XIH�HLQ��XQG�DXVVFKDOWHQ�

(LQVFKDOWHQ�GHU�6LJQDOLVLHUXQJ�I�U�QLFKW�DQJHQRPPHQH�5XIH

� HTNRA �
$XVVFKDOWHQ�GHU�6LJQDOLVLHUXQJ�I�U�QLFKW�DQJHQRPPHQH�5XIH

� HTNQA �

(UOlXWHUXQJ�

1HKPHQ�6LH�GHQ�+|UHU�DE�
6LH�K|UHQ�GHQ�:lKOWRQ�

*HEHQ�6LH�GLH�(LQVWHOOVHTXHQ]�HLQ�
6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ�
'DXHUWRQ� �(UIROJ�
8QWHUEURFKHQHU�7RQ� �)HKOHU

/HJHQ�6LH�DXI�

%HLVSLHO�

+DEHQ�6LH�GHQ�$QUXIEHDQWZRUWHU�GHU��7HOHNRP�7�1HW�%R[�DNWLYLHUW��]HLJW�,KQHQ
75,&&<�GXUFK�GLHVHV�%OLQNHQ�DQ��GD��P|JOLFKHUZHLVH�HLQH�1DFKULFKW�I�U�6LH�YRUOLHJW�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������� :HUNVHLQVWHOOXQJ�ZLHGHUKHUVWHOOHQ

.�:ROOHQ�6LH�I�U�DOOH�$QDORJDQVFKO�VVH�GLH�(LQVWHOOXQJ�ZLHGHUKHUVWHOOHQ��PLW�GHU�GDV
*HUlW�YRP�:HUN�DXVJHOLHIHUW�ZXUGH��GDQQ�JHEHQ�6LH�IROJHQGH�%HIHKOVIROJH�HLQ�

� H N N N A �

(UOlXWHUXQJ�

+|UHU�DEQHKPHQ�

'HU�:lKOWRQ�YHUVWXPPW�

$QJDEH�GHU�)XQNWLRQ��:HUNVHLQVWHOOXQJ
ZLHGHUKHUVWHOOHQ��

6LH�K|UHQ�HLQHQ�4XLWWLHUXQJVWRQ
�'DXHUWRQ� �(UIROJ��XQWHUEURFKHQHU�7RQ� �)HKOHU��

+|UHU�DXIOHJHQ�

�

%LWWH�EHDFKWHQ�6LH�

x� (LQH� EHVWHKHQGH� $QUXIZHLWHUVFKDOWXQJ� ZLUG� GXUFK� GDV

:LHGHUKHUVWHOOHQ�GHU�:HUNVHLQVWHOOXQJ�QLFKW� U�FNJlQJLJ�JHPDFKW�

:LH� 6LH� HLQH� $QUXIZHLWHUVFKDOWXQJ� U�FNJlQJLJ� PDFKHQ�� HUIDKUHQ

6LH�LQ�$EVFKQLWW��������$QUXIZHLWHUVFKDOWXQJ�DXVVFKDOWHQ��6HLWH����

x� %HL� :LHGHUKHUVWHOOHQ� GHU� :HUNVNRQILJXUDWLRQ� ZHUGHQ� HYHQWXHOO

HLQJHVWHOOWH�:HFN]HLWHQ�JHO|VFKW�
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

������� )LUPZDUH�8SORDG

'LHVH�)XQNWLRQ�VWHKW�QXU�EHL�75,&&<�'$7$�]XU�9HUI�JXQJ�XQG�QXU� LQ�9HUELQGXQJ
PLW�HLQHP�3&�XQWHU�'26�RGHU�:LQGRZV��%HL�GLHVHP�*HUlW�LVW�GLH�6WHXHUXQJVVRIWZDUH
LQ�HLQHP�SURJUDPPLHUEDUHQ�&KLS�XQWHUJHEUDFKW��HLQHP�)ODVK�(SURP�

6LH�N|QQHQ�GHVKDOE�MHGHU]HLW�GLH�QHXHVWH�9HUVLRQ�GHU�6WHXHUXQJVVRIWZDUH�LQ�GDV�*HUlW
HLQVSLHOHQ�

9RUEHUHLWXQJHQ�

'LH�QHXH�)LUPZDUH�ILQGHQ�6LH�LP�,QWHUQHW�XQWHU�KWWS���ZZZ�QHXKDXV�GH�XQG�GRUW�XQWHU
'RZQORDG���,6'1���75,&&<��'LH�'DWHL�LVW�HLQH�
�H[H�'DWHL�

%HHQGHQ� 6LH� DOOH� 3URJUDPPH�� GLH� DXI� 75,&&<� ]XJUHLIHQ� N|QQWHQ�� GDPLW� GHU� &20�
3RUW��DQ�GHQ�75,&&<�DQJHVFKORVVHQ�LVW��IUHL�LVW��6LH�VWHOOHQ�GDV�DP�HLQIDFKVWHQ�VLFKHU�
LQGHP�6LH�GHQ�5HFKQHU�LP�06�'26�0RGXV�VWDUWHQ�

8SORDG�GXUFKI�KUHQ�

6WDUWHQ�6LH�GLH�
�H[H�'DWHL�PLW�GHP�3DUDPHWHU��F��I�U�&20��XVZ��'DV�3URJUDPP�SU�IW
GHQ�DQJHJHEHQHQ�&20�3RUW��ELV�HV�GRUW�GDV�ULFKWLJH�75,&&<�*HUlW�ILQGHW��6ROOWHQ�6LH
GHQ� IDOVFKHQ� &20�3RUW� VSH]LIL]LHUW� KDEHQ�� PL�OLQJW� GHU� 9HUVXFK�� ,Q� GLHVHP� )DOO
N|QQHQ�6LH�GHQ�5HFKQHU�QHX�VWDUWHQ�RGHU��ZHQQ�6LH�GDV�3URJUDPP�LQ�HLQHU�'26�%R[
DXVI�KUHQ�� GLHVH� %R[� VFKOLH�HQ� XQG� HLQHQ� QHXHQ� 9HUVXFK� PLW� ULFKWLJHU� $QJDEH� GHV
&20�3RUWV�VWDUWHQ�

'DV� 3URJUDPP� EHJLQQW� PLW� HLQHP� 9HUVLRQVYHUJOHLFK� GHU� LP� *HUlW� JHIXQGHQHQ
)LUPZDUH� XQG� GHU� ]X� ODGHQGHQ� )LUPZDUH� XQG� ELWWHW� 6LH�� GDV� (LQVSLHOHQ� GHU� QHXHQ
9HUVLRQ�]X�EHVWlWLJHQ�

%LWWH�EHDFKWHQ�6LH�

'DV�/DGHQ�GHU�)LUPZDUH�GDXHUW���ELV���0LQXWHQ�

:lKUHQG� GLHVHU� =HLW� GDUI� DP� 5HFKQHU� XQG� DP� $QDORJDGDSWHU� NHLQH� 6W|UXQJ
DXIWUHWHQ��,QVEHVRQGHUH�GDUI�75,&&<�QLFKW�DEJHVFKDOWHW�ZHUGHQ�

6ROOWH� GHU� /DGHYRUJDQJ� XQWHUEURFKHQ� ZHUGHQ�� NDQQ� DXFK� GDV� )LUPZDUH�
/DGHPRGXO� EHVFKlGLJW� ZHUGHQ�� LQ� GLHVHP� )DOO� NDQQ� QXU� LQ� XQVHUHU� :HUNVWDWW
QHXH�)LUPZDUH�LQVWDOOLHUW�ZHUGHQ��6LH�P��WHQ�GDV�*HUlW�GDQQ�HLQVFKLFNHQ�

:lKUHQG�GHV�/DGHQV�LQIRUPLHUW�HLQH�)RUWVFKULWWVDQ]HLJH��EHU�GHQ�6WDQG�GHV�9RUJDQJV�

$P�(QGH�HUVFKHLQW�HLQH�(UIROJVPHOGXQJ�

6ROOWHQ� 6LH� GDV� /DGHQ� DXV� HLQHP� '26�)HQVWHU� JHVWDUWHW� KDEHQ�� P�VVHQ� 6LH� GLHVHV
)HQVWHU�VFKOLH�HQ��EHYRU�75,&&<�ZLHGHU�DXI�GLH�6FKQLWWVWHOOH�]XJUHLIHQ�NDQQ�

8QWHU� EHVWLPPWHQ� %HGLQJXQJHQ� ZLUG� EHLP� /DGHQ� QHXHU� )LUPZDUH� GLH
:HUNVHLQVWHOOXQJ�ZLHGHUKHUJHVWHOOW�



3URJUDPPLHUXQJVKLOIHQ
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

�� Programmierungshilfen

���� 3URJUDPPLHUXQJVPDWUL[

,Q� GLH� 7DEHOOH� N|QQHQ� 6LH� HLQWUDJHQ�� RE� XQG� ZLH� 6LH� GLH� $QDORJDQVFKO�VVH� ,KUHV
$QDORJDGDSWHUV�SURJUDPPLHUW�KDEHQ�

-D�1HLQ $QVFKOX� /HLVWXQJVPHUNPDO %HIHKOVIROJH���JJI��PLW�061� ���

D�E�� 'LUHNWH�'XUFKZDKO�� � HOOOH ��������������� A �

'LUHNWH�'XUFKZDKO�� � HOOPH� ��������������� A �

061�I�U�DEJHKHQGH�5XIH � HOOQH ��������������� A �

5XIQU��EHUPLWWOJ��VSHUUHQ � HQOOA �

6HOHNWLRQ� QXU�7HOHIRQ � HPOOA �

QXU�)D[ � HPOPA �

$QNORSIHQ�DXVVFKDOWHQ � HVONA �
D�E�� 'LUHNWH�'XUFKZDKO�� � HOPOH ��������������� A �

'LUHNWH�'XUFKZDKO�� � HOPPH ��������������� A �

061�I�U�DEJHKHQGH�5XIH � HOPQH ��������������� A �

5XIQU��EHUPLWWOJ��VSHUUHQ � HQPOA �

6HOHNWLRQ QXU�7HOHIRQ � HPPOA �

QXU�)D[ � HPPPA �

$QNORSIHQ�DXVVFKDOWHQ � HVPNA �
D�E�� 'LUHNWH�'XUFKZDKO�� � HOQOH ��������������� A �

'LUHNWH�'XUFKZDKO�� � HOQPH ��������������� A �

061�I�U�DEJHKHQGH�5XIH � HOQQH ��������������� A �

5XIQU��EHUPLWWOJ��VSHUUHQ � HQQOA �

6HOHNWLRQ QXU�7HOHIRQ � HPQOA �

QXU�)D[ � HPQPA �

$QNORSIHQ�DXVVFKDOWHQ � HVQNA �
DOOH 6LJQDOLVLHUXQJ�HLQVFKDOWHQ � HTNRA �

6LJQDOLVLHUXQJ�DXVVFKDOWHQ� HTNQA �
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

���� 3URJUDPPLHUEHLVSLHO

6LH�YHUI�JHQ��EHU�GUHL�0HKUIDFKUXIQXPPHUQ�� ��������� ��������XQG����������'LHVH
ZROOHQ�6LH�PLW� ,KUHQ�GUHL� DQDORJHQ�(QGJHUlWHQ� ���7HOHIRQH�� ��)D[��ZLH� IROJW� QXW]HQ�
HLQH�1XPPHU�SULYDW��HLQH�1XPPHU�JHVFKlIWOLFK��GLH�GULWWH�1XPPHU�I�U�GDV�)D[JHUlW�

6LH� RUGQHQ� ,KUH� *HUlWH� GHQ� $QDORJDQVFKO�VVHQ� GHV� $QDORJDGDSWHUV� XQG� ,KUHQ
YHUI�JEDUHQ�5XIQXPPHUQ�]�%��ZLH�IROJW�]X�

*HVFKlIWVWHOHIRQ ¥ D�E�� ¥ �������
3ULYDWWHOHIRQ�� ¥ D�E�� ¥ �������
)D[ ¥ D�E�� ¥ �������

,KUH�3URJUDPPLHUXQJ�GHV�$QDORJDGDSWHUV�VROO�IROJHQGHV�EHZLUNHQ�

x� 'DV�3ULYDWWHOHIRQ�VROO�*HVFKlIWV��XQG�3ULYDWDQUXIH�PHOGHQ��'�K��$QUXIH��GLH�XQWHU
GHU�1XPPHU����������JHVFKlIWOLFK��RGHU����������SULYDW��HLQJHKHQ�

x� 'DV�*HVFKlIWVWHOHIRQ�VROO�QXU�*HVFKlIWVDQUXIH�PHOGHQ��'�K��$QUXIH��GLH�XQWHU�GHU
1XPPHU���������HLQJHKHQ�

x� =XP�)D[JHUlW�VROOHQ�)D[DQUXIH�JHOHLWHW�ZHUGHQ��'�K��$QUXIH��GLH�XQWHU�GHU�1XPPHU
��������HLQJHKHQ�XQG�EHL�GHQHQ�HV�VLFK�DXIJUXQG�GHU�7\SLQIRUPDWLRQ�HLQGHXWLJ�XP
)D[DQUXIH�KDQGHOW�

x� %HL� ,KUHQ� $QUXIHQ� YRP� 3ULYDW�� XQG� *HVFKlIWVWHOHIRQ� DXV� ZLUG� ]XU� DQJHUXIHQHQ
*HJHQVWHOOH�LPPHU�GLH�JHVFKlIWOLFK�EHQXW]WH�1XPPHU��EHUPLWWHOW��DOVR�GLH�1XPPHU
��������

x� %HL�,KUHQ�)D[DQUXIHQ�ZLUG�,KUH�I�U�GHQ�)D[DQVFKOX��EHQXW]WH�1XPPHU��EHUPLWWHOW�
DOVR�GLH�1XPPHU���������
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'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

)�U�GLHVHV�%HLVSLHO�JLOW�GLH�LQ�GHU�7DEHOOH�DQJHJHEHQH�3URJUDPPLHUXQJVPDWUL[��(V�VLQG
QXU� GLHMHQLJHQ� 6HTXHQ]HQ� ]X� SURJUDPPLHUHQ�� GLH� LQ� GHU� HUVWHQ� 6SDOWH� PLW� HLQHP
+DNHQ��� JHNHQQ]HLFKQHW� VLQG�� 'LH� �EULJHQ� (LQVWHOOXQJHQ� HQWVSUHFKHQ� GHU� :HUNV�
HLQVWHOOXQJ�

-D�1HLQ $QVFKOX� /HLVWXQJVPHUNPDO %HIHKOVIROJH���JJI��PLW�061� ������������

� D�E�� 'LUHNWH�'XUFKZDKO�� � HOOOH ������� A �

*HVFK�7HO 'LUHNWH�'XUFKZDKO�� � HOOPH ������������� A �

� 061�DEJHKHQGH�5XIH � HOOQH ������� A �

5XIQU��EHUPLWWOJ��VSHUUHQ� HQOOA �

6HOHNWLRQ QXU�7HOHIRQ � HPOOA �

QXU�)D[ � HPOPA �

$QNORSIHQ�DEVFKDOWHQ � HVONH �

� D�E�� 'LUHNWH�'XUFKZDKO�� � HOPOH ������� A �

� 3ULYDW�7HO 'LUHNWH�'XUFKZDKO�� � HOPPH ������� A �

� 061�DEJHKHQGH�5XIH � HOPQH ������� A �

5XIQU��EHUPLWWOJ��VSHUUHQ� HQPOA �

6HOHNWLRQ QXU�7HOHIRQ � HPPOA �

QXU�)D[ � HPPPA �

$QNORSIHQ�DEVFKDOWHQ � HVPNH �

� D�E�� 'LUHNWH�'XUFKZDKO�� � HOQOH ������� A �

)D[JHUlW 'LUHNWH�'XUFKZDKO�� � HOQPH ������������� A �

� 061�DEJHKHQGH�5XIH � HOQQH ������� A �

5XIQU��EHUPLWWOJ��VSHUUHQ� HQQOA �

6HOHNWLRQ QXU�7HOHIRQ � HPQOA �

� QXU�)D[ � HPQPA �

$QNORSIHQ�DEVFKDOWHQ � HVQNH �

DOOH 6LJQDOLVLHUJ��HLQVFKDOWHQ � HTNRH �

6LJQDOLVLHUJ��DXVVFKDOWHQ � HTNQH �
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�� Wenn’s nicht klappt...

)HKOHU P|JOLFKH�8UVDFKH $EKLOIH

'LH�/('�I�U�%HWULHE
OHXFKWHW�QLFKW�

�� 'HU�1HW]VWHFNHU�VWHFNW�QLFKW�LQ
GHU�6WHFNGRVH�

�� ����9�6WHFNGRVH�GHIHNW�

�� *HUlW�RGHU�1HW]WHLO�GHIHNW�

.�$QVFKO�VVH�NRQWUROOLHUHQ�

.�(OHNWULNHU
EHQDFKULFKWLJHQ�

.�1HW]WHLO�SU�IHQ�
.XQGHQGLHQVW�DQUXIHQ�

/('�I�U�%HWULHE�EOLQNW� �� *HUlW�GHIHNW� .�.XQGHQGLHQVW�DQUXIHQ�

1DFK�$EQHKPHQ�GHV
+|UHUV�K|UHQ�6LH�NHLQHQ
:lKOWRQ��VRQGHUQ�QDFK�FD�
���6HNXQGHQ�HLQHQ
%HVHW]WWRQ�

�� 6LH�KDEHQ�NHLQHQ�(XUR�,6'1�
$QVFKOX���'66����VRQGHUQ
HLQHQ�,6'1�$QVFKOX��QDFK
GHXWVFKHU�1RUP���75���

�� 'HU�$QDORJDGDSWHU�LVW�QLFKW
PLW�GHP�,6'1�YHUEXQGHQ�

�� ,6'1�$QVFKOX��GHIHNW�

�� %HLGH�,6'1�.DQlOH���EHU�GLH
,KU�,6'1�%DVLVDQVFKOX�
YHUI�JW��VLQG�EHOHJW��EHLGH
9HUELQGXQJV�/('V�OHXFKWHQ�

.�7HOHNRP
EHQDFKULFKWLJHQ�

.�$QVFKO�VVH�NRQWUROOLHUHQ�

.�7HOHNRP
EHQDFKULFKWLJHQ�

.�:DUWHQ�6LH��ELV�HLQH�GHU
9HUELQGXQJHQ�EHHQGHW
LVW�XQG�GDV�EHWUHIIHQGH
*HUlW�DXIJHOHJW�KDW�

$XFK�QDFK�PHKU�DOV���
6HNXQGHQ�K|UHQ�6LH�ZHGHU
HLQHQ�%HVHW]W��QRFK�HLQHQ
:lKOWRQ�

�� (V�VLQG�EHUHLWV���$QVFKO�VVH
EHOHJW��NHLQH�9HUELQGXQJ�IUHL��
EHLGH�9HUELQGXQJV�/('V
OHXFKWHQ�

.�:DUWHQ�6LH��ELV�HLQH�GHU
9HUELQGXQJHQ�EHHQGHW
LVW�XQG�GDV�EHWUHIIHQGH
*HUlW�DXIJHOHJW�KDW�

(LQJHKHQGH�5XIH�ZHUGHQ
QLFKW�VLJQDOLVLHUW�XQG
N|QQHQ�QLFKW�DQJHQRPPHQ
ZHUGHQ�

�� 'LH�061�=XRUGQXQJ�I�U
HLQJHKHQGH�5XIH�LVW�IDOVFK
SURJUDPPLHUW�

�� 5XIXPOHLWXQJ�LVW�DNWLY�

.�6WHOOHQ�6LH�GLH
:HUNVHLQVWHOOXQJ�ZLHGHU
KHU�

.�5XIXPOHLWXQJ�O|VFKHQ�

%LWWH�EHDFKWHQ�6LH�

6REDOG� GHU� +|UHU� HLQHV� 7HOHIRQV� DEJHQRPPHQ� ZLUG�� VROOWH� PLQGHVWHQV� HLQH� GHU

9HUELQGXQJV�/('V�EOLQNHQ��$QGHUQIDOOV��EHUSU�IHQ�6LH�GLH�9HUNDEHOXQJ�GHV�7HOHIRQV�

6ROOWH�EHL� ,KQHQ� HLQ�KLHU� QLFKW� JHQDQQWHV� WHFKQLVFKHV�3UREOHP�DXIWDXFKHQ�� KHOIHQ�ZLU
,KQHQ�JHUQ�PLW�5DW�XQG�7DW�
6LH� HUUHLFKHQ� XQV� WHOHIRQLVFK� ZHUNWDJV� ]ZLVFKHQ� ����� XQG� ������ 8KU
NRVWHQSIOLFKWLJ�XQWHU�GHU�5XIQXPPHU �����������
'HU�$QUXI�NRVWHW�6LH�SUR�0LQXWH�'0������
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�� Glossar

�75�

'HXWVFKH� ,6'1�1RUP� I�U� GDV� '�.DQDO�3URWRNROO� EHL� ,6'1�*HUlWHQ� PLW
6��6FKQLWWVWHOOH�� $EJHO|VW� GXUFK� '66��� 'LH� 7HOHNRP� OHJW� NHLQH� QHXHQ� �75��
$QVFKO�VVH�PHKU�DQ��6LHKH�'66��

$QDORJ

,P�'DWHQ�EHUWUDJXQJVEHUHLFK��DNXVWLVFK�SHU�7HOHIRQ��EHUWUDJHQ�

$QNORSIHQ

:lKUHQG� HLQHU� EHVWHKHQGHQ� 9HUELQGXQJ� ZLUG� HLQ� ]ZHLWHU� LQWHUQHU� RGHU� H[WHUQHU
HLQJHKHQGHU� $QUXI� VLJQDOLVLHUW�� %HL� HLQHP� VROFKHQ� ]ZHLWHQ� $QUXI� K|UHQ� 6LH� GHQ
$QNORSIWRQ�� DOOH� �� 6HNXQGHQ� HLQ� NXU]HV� 6LJQDO� ����� PV�� ���� +]��� 'HU
*HVSUlFKVSDUWQHU� K|UW� GLHVHQ� 7RQ� QLFKW�� 'HU� $QNORSIHQGH� K|UW� GDV� QRUPDOH
)UHL]HLFKHQ�

$QODJHQDQVFKOX�

(LQHP�,6'1�$QODJHQDQVFKOX��ZLUG�HLQ�JDQ]HU�5XIQXPPHUQEORFN�]XJHRUGQHW��ZREHL
HLQH� 1HEHQVWHOOHQDQODJH� GLH� HLQJHKHQGHQ� 5XIH� DQ� GHQ� JHZ�QVFKWHQ� $QVFKOX�
ZHLWHUOHLWHW��%HLVSLHOVZHLVH�KDW�'U��1HXKDXV�GLH�5XIQXPPHU��������GLH���HUUHLFKW�GLH
=HQWUDOH�XQG�GLH�����GDV�)D[JHUlW��6WDWW�GHU�1HEHQVWHOOHQDQODJH�NDQQ�DXFK�HLQH�,6'1�
.DUWH� PLW� HLQHP� )D[VHUYHU� DQJHVFKORVVHQ� ZHUGHQ�� 'LHVH� VLHKW� GLH� 'XUFKZDKO]LIIHUQ
�DOVR�]�%��GLH������XQG�WHLOW�VLH�GHP�$QZHQGXQJVSURJUDPP�PLW�

8P�GLHVHQ�0HFKDQLVPXV�]X�EHQXW]HQ��PX��GLH�,6'1�.DUWH�'',�XQWHUVW�W]HQ�

'LHVH� 'XUFKZDKOIlKLJNHLW� ZLUG� KlXILJ� LQ� )D[VHUYHUQ� EHQXW]W�� XP� HLQJHKHQGH� )D[H
DQKDQG�GHU�5XIQXPPHU�]X�YHUWHLOHQ�

6LHKH�DXFK�'',�

75,&&<�NDQQ�QLFKW�DQ�HLQHQ�$QODJHQDQVFKOX��DQJHVFKORVVHQ�ZHUGHQ�

$QUXIZHLWHUVFKDOWXQJ

(V� NDQQ� HLQH� 061� ]X� HLQHP� H[WHUQHQ� $QVFKOX�� ZHLWHUJHOHLWHW� ZHUGHQ�� 6LH� N|QQHQ
$QUXIH� ]X� HLQHP� DQGHUHQ� JOHLFKDUWLJHQ� �JOHLFKHU�'LHQVW��*HUlW�ZHLWHUVFKDOWHQ�� ,VW� DQ
,KUHU� 6WDWLRQ� GLH�:HLWHUVFKDOWXQJ� DNWLY�� VR� K|UHQ�6LH� QDFK� GHP�$EKHEHQ� GHV�+|UHUV
GHQ� 6RQGHUZlKOWRQ��9RQ� HLQHP�ZHLWHUJHVFKDOWHWHQ� 7HOHIRQ� N|QQHQ� 6LH�ZLH� JHZRKQW
WHOHIRQLHUHQ�

$6&,,

$PHULFDQ� 6WDQGDUG� &RGH� IRU� ,QIRUPDWLRQ� ,QWHUFKDQJH�� =XRUGQXQJ� YRQ� 6FKULIW�� XQG
6WHXHU]HLFKHQ� ]X� GHQ� =DKOHQZHUWHQ�� XUVSU�QJOLFK� YRQ� �� ELV� ���� ��� %LW�'DUVWHOOXQJ��
VSlWHU�GXUFK�,%0�XP�GLH�:HUWH�����ELV�����HUZHLWHUW����%LW�'DUVWHOOXQJ��
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$V\QFKURQ

'DWHQ�EHUWUDJXQJ�� GLH� QLFKW� GXUFK� HLQH� ]HLWOLFKH� *OLHGHUXQJ� RUJDQLVLHUW� ZLUG�� VRQGHUQ
GXUFK�VSH]LHOOH�0HUNELWV�LP�'DWHQVWURP��'LH�HLQ]HOQHQ�=HLFKHQ�ZHUGHQ�GXUFK�6WDUW��XQG
6WRSELWV� XPJHEHQ�� GLH� GHU� (PSIlQJHU� DQDO\VLHUW�� XP� GLH� �EHUPLWWHOWHQ� =HLFKHQ� ]X
LGHQWLIL]LHUHQ�

%DVLVDQVFKOX�

,6'1�$QVFKOX�� PLW� ]ZHL� %DVLVNDQlOHQ� �DXFK� %�.DQlOH� RGHU� 1XW]NDQlOH�� PLW� MH
�������ESV�XQG�HLQHP�6WHXHUXQJVNDQDO��'�.DQDO��PLW��������ESV�

%�.DQDO

%HLP� ,6'1� LVW� GLH� /HLWXQJ� ]ZLVFKHQ� GHP� RGHU� GHQ� (QGJHUlWHQ� XQG� GHU
9HUPLWWOXQJVVWHOOH� LQ� GUHL� .DQlOH� DXIJHWHLOW�� (V� JLEW� HLQHQ� '�.DQDO�� GHU� I�U� GLH
6LJQDOLVLHUXQJ� YRQ� 5XIHQ� HWF�� ]XVWlQGLJ� LVW�� XQG� ]ZHL� %�.DQlOH�� hEHU� GLH� %�.DQlOH
ZHUGHQ��ZHQQ� GHU�5XI� DXIJHEDXW� LVW�� 6SUDFKH� RGHU�'DWHQ� �EHUWUDJHQ��'D� HV� ]ZHL�%�
.DQlOH� JLEW�� N|QQHQ� DXI� GHU� /HLWXQJ� DXFK� ]ZHL� 9HUELQGXQJHQ� ]XJOHLFK� H[LVWLHUHQ�
0DQFKH�1HEHQVWHOOHQDQODJHQ�VWHOOHQ�QXU�HLQHQ�%�.DQDO�]XU�9HUI�JXQJ�

'',

'LUHFW�'LDO� ,Q�� :HLWHUUHLFKHQ� GHU� 'XUFKZDKOLQIRUPDWLRQ� DQ� GLH� $SSOLNDWLRQ�� 6LHKH
$QODJHQ�$QVFKOX��

'LHVH� 'XUFKZDKOIlKLJNHLW� ZLUG� ]�%�� YRQ� )D[VHUYHUQ� I�U� GLH� =XVWHOOXQJ� YRQ
HLQJHKHQGHQ�)D[HQ�DXVJHQXW]W�

'((

'DWHQHQGHLQULFKWXQJ��QRUPDOHUZHLVH�HLQ�&RPSXWHU��DEHU�DXFK�MHGHV�DQGHUH�*HUlW��GDV
�EHU� HLQH� VHULHOOH�6FKQLWWVWHOOH�PLW� HLQHP�0RGHP�NRPPXQL]LHUHQ�NDQQ�ZLH� ]�%�� HLQH
0H�VWHOOH��(QJOLVFK�'7(��'DWD�7HUPLQDO�(TXLSPHQW��

'7(��VLHKH�'((

'LHQVWH

8QWHU�'LHQVWHQ�YHUVWHKW�PDQ�HLQH�LP�,6'1�P|JOLFKH�hEHUPLWWOXQJ�GHV�DQJHVFKDOWHWHQ
*HUlWHW\SV�� ]�%�� 7HOHIRQLH� RGHU� 7HOHID[�� 'DGXUFK� ZHUGHQ� QXU� JOHLFKDUWLJH� *HUlWH
YHUEXQGHQ�� ]�%�� 7HOHIRQ� PLW� 7HOHIRQ�� 1LFKW� VLQQYROOH� 9HUELQGXQJHQ� ZHUGHQ� VR
YHUPLHGHQ�

'LJLWDO

6SHLFKHUXQJV�� XQG� hEHUWUDJXQJVIRUP� HOHNWURQLVFK� HUID�WHU� 'DWHQ� LQ� GHU� )RUP� YRQ
1XOOHQ�XQG�(LQVHQ�
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'LJLWDOLVLHUWHU�$QDORJDQVFKOX�

'LHV� LVW� HLQ� DQDORJHU� 7HOHIRQDQVFKOX��� GHU� MHGRFK� DQ� HLQH� 2UWVYHUPLWWOXQJVVWHOOH
DQJHVFKORVVHQ� LVW�� GLH� VFKRQ� GLJLWDOLVLHUW� LVW�� $Q� VROFKHQ� 7HOHIRQDQVFKO�VVHQ� N|QQHQ
EHVRQGHUH� /HLVWXQJHQ� GHU� 7HOHNRP� EHDQVSUXFKW� ZHUGHQ� ZLH� GLH� GHWDLOOLHUWH
*HE�KUHQUHFKQXQJ�PLW�$QJDEH�GHU�DQJHUXIHQHQ�1XPPHUQ�

'�.DQDO

6LHKH� %�.DQDO�� 'LH� /HLWXQJ� ]ZLVFKHQ� GHP� RGHU� GHQ� (QGJHUlWHQ� XQG� GHU
9HUPLWWOXQJVVWHOOH� LVW� LQ� GUHL� .DQlOH� DXIJHWHLOW�� (V� JLEW� HLQHQ� '�.DQDO�� GHU� I�U� GLH
6LJQDOLVLHUXQJ�YRQ�5XIHQ�HWF��]XVWlQGLJ� LVW��XQG�]ZHL�%�.DQlOH� �1XW]NDQlOH���'D�GHU
'�.DQDO�GXUFK�GLH�6LJQDOLVLHUXQJ�EHL�ZHLWHP�QLFKW�DXVJHODVWHW� LVW��ZLUG�HU�PDQFKPDO
DXFK�I�U�ZHLWHUH�'LHQVWH�JHQXW]W��6LHKH�'66��

'RZQORDG

hEHUWUDJXQJ�HLQHU�'DWHL�YRQ�GHU�*HJHQVWDWLRQ�]X�GHU�HLJHQHQ�

'66�

'LJLWDO�6LJQDOOLQJ�6\VWHP�1XPEHU����³(XUR�,6'1¦��'�.DQDO�3URWRNROO��/HJW�IHVW��ZLH
HLQ� (QGJHUlW� �7HOHIRQ� RGHU� ,6'1�.DUWH�� ,QIRUPDWLRQHQ� PLW� GHU� 9HUPLWWOXQJVVWHOOH
DXVWDXVFKW�� 'D]X� JHK|UHQ� GDV� 6LJQDOLVLHUHQ� YRQ� HLQJHKHQGHQ� 5XIHQ�� $QQDKPH� RGHU
$EOHKQXQJ� GHV� 5XIHV�� hEHUWUDJXQJ� GHU� JHZlKOWHQ�1XPPHU� XQG� DQGHUHV�� (QGJHUlWH�
GLH�'66��YHUZHQGHQ��N|QQHQ��LP�3ULQ]LS��LQ�JDQ]�(XURSD�YHUZHQGHW�ZHUGHQ�

+LQZHLV��(V�JLEW�PDQFKPDO�0L�YHUVWlQGQLVVH��EHU�GLH�(LJHQVFKDIWHQ�YRQ�(XUR�
,6'1��'LH�%H]HLFKQXQJ�EHQHQQW�QLFKW�GLH�0|JOLFKNHLW��HXURSDZHLW�WHOHIRQLHUHQ
]X�N|QQHQ��'DV�NDQQ�PDQ�DXFK�YRQ�HLQHP��GHXWVFKHQ���75��$QVFKOX��DXV�

'70)��VLHKH�:lKOYHUIDKUHQ

'XUFKZDKO

,Q�GLH�$QUXIYHUWHLOXQJ�ZHUGHQ�GLH�(QGJHUlWH�HLQJHWUDJHQ��EHL�GHQHQ�HLQ�H[WHUQHU�$QUXI
VLJQDOLVLHUW� ZHUGHQ� VROO�� )�U� MHGH� 061� N|QQHQ� LQ� GHU� $QUXIYHUWHLOXQJ� PHKUHUH
(QGJHUlWH�HLQWUDJHQ�ZHUGHQ�

($=

(QGJHUlWH�$XVZDKO]LIIHU��1XU�EHL�GHP�YHUDOWHWHQ�GHXWVFKHQ�'�.DQDO�3URWRNROO��75��
HLQH� :lKO]LIIHU�� GLH� DQ� GLH� 5XIQXPPHU� DQJHKlQJW� ZHUGHQ� NDQQ�� XP� GLH
XQWHUVFKLHGOLFKHQ�(QGJHUlWH�ZLH�7HOHIRQ��)D[JHUlW�RGHU�0RGHP�]X�XQWHUVFKHLGHQ��GLH
DQ�GHQ�JOHLFKHQ�,6'1�%DVLVDQVFKOX��DQJHVFKORVVHQ�VLQG�
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(QGJHUlWH��DQDORJH

$QDORJH� (QGJHUlWH� VLQG� ]�%�� 7HOHIRQH�� )D[JHUlWH� GHU� *UXSSHQ� �� XQG� �� XQG
$QUXIEHDQWZRUWHU��GLH�DQ�GDV�KHUN|PPOLFKH�7HOHIRQQHW]�GHU�7HOHNRP�RGHU�DQ�DQDORJH
1HEHQVWHOOHQDQODJHQ�DQJHVFKORVVHQ�ZHUGHQ��'DV�:lKOYHUIDKUHQ�VROFKHU�(QGJHUlWH� LVW
HQWZHGHU� GDV� ,PSXOVZDKOYHUIDKUHQ� �,:)�� DXFK� 3XOVZDKO�� RGHU� GDV� 0HKUIUHTXHQ]�
:DKOYHUIDKUHQ� �0)9�� DXFK� 7RQZDKO��� $Q� 75,&&<� N|QQHQ� EHLGH� $UWHQ� YRQ
(QGJHUlWHQ�DQJHVFKORVVHQ�ZHUGHQ�

(XUR�,6'1��VLHKH�'66�

([WHUQJHVSUlFK

([WHUQJHVSUlFK� EH]HLFKQHW� GHQ� .RPPXQLNDWLRQV]XVWDQG� ]ZLVFKHQ� HLQHP� 7HLOQHKPHU
GHV�$QDORJDGDSWHUV�75,&&<�XQG�HLQHP�7HLOQHKPHU�LP�1HW]�GHU�'HXWVFKHQ�7HOHNRP�
'DEHL� NDQQ� HV� VLFK� VRZRKO� XP�'DWHQ�EHUWUDJXQJ� DOV� DXFK� XP� GLH� 1XW]XQJ� DQGHUHU
'LHQVWH�GHV�,6'1�KDQGHOQ�

)�&RGLHUXQJ��VLHKH�7$(�

)LUPZDUH

0LW� )LUPZDUH� EH]HLFKQHW� PDQ� GLH� 6WHXHUSURJUDPPH� HLQHV� *HUlWV�� GLH� IHVW� ]X� GHU
+DUGZDUH� JHK|UHQ�� 6LH� VLQG� LQ� HLQHP� (3520� RGHU� )ODVK�520� JHVSHLFKHUW� 'LH
)LUPZDUH�NDQQ�HQWZHGHU�GXUFK�(LQEDX�HLQHV�QHXHQ�(3520V�RGHU��EHL�)ODVK�520V�
GXUFK�/DGHQ�HLQHU�QHXHQ�)LUPZDUH�'DWHL�DXVJHWDXVFKW�ZHUGHQ�

)ODVK�520

%DXVWHLQ�� GHU� )LUPZDUH� VSHLFKHUW� XQG� PLW� HLQHP� HLQIDFKHQ� 'DWHLODGHYHUIDKUHQ� QHX
SURJUDPPLHUW�ZHUGHQ�NDQQ�

)UHTXHQ]ZDKO��VLHKH�:lKOYHUIDKUHQ

,PSXOVZDKO��VLHKH�:lKOYHUIDKUHQ

,QWHUQJHVSUlFK

.RPPXQLNDWLRQ�]ZLVFKHQ�GHQ�(QGJHUlWHQ�GHV�$QODORJDGDSWHUV��'DEHL�NDQQ�HV�VLFK�XP
'DWHQ�EHUWUDJXQJ��7HOHIRQLH�RGHU�7HOHID[�KDQGHOQ��,QWHUQYHUELQGXQJHQ�VLQG�NRVWHQIUHL�

,QWHUQUXIQXPPHUQ

'XUFK�GLH�:DKO�YRQ�,QWHUQUXIQXPPHUQ�ZHUGHQ�,QWHUQWHLOQHKPHU�DQJHZlKOW��75,&&<
QXW]W�GLH�,QWHUQUXIQXPPHUQ�AO����AQ�

,6'1

,QWHJUDWHG� 6HUYLFHV� 'LJLWDO� 1HWZRUN�� 'LHQVWHLQWHJULHUHQGHV� GLJLWDOHV� 7HOHNRPPXQL�
NDWLRQVQHW]�
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,6'1��(XUR�

,VW�HLQ�7HOHNRPPXQLNDWLRQVVWDQGDUG��GHU�HUP|JOLFKW��GD��HLQ�,6'1�(QGJHUlW��]�%��HLQ
,6'1�7HOHIRQ�� LQ�DOOHQ�/lQGHUQ�(XURSDV��GLH�HEHQIDOOV�(XUR�,6'1�NHQQHQ��EHWULHEHQ
ZHUGHQ� NDQQ�� %HL� DOOHQ� 1HXDQVFKO�VVHQ� LQVWDOOLHUW� GLH� 7HOHNRP� (XUR�,6'1�� 0DQ
EHDFKWH�� (XUR�,6'1� KHL�W� QLFKW� GHVZHJHQ� VR�� ZHLO�PDQ� QXU� YRQ� HLQHP� (XUR�,6'1�
$QVFKOX�� HXURSDZHLW� WHOHIRQLHUHQ� NDQQ� ¤� GDV� NDQQ� PDQ� DXFK� YRQ� HLQHP� ,6'1�
$QVFKOX��QDFK�GHXWVFKHU�1RUP���75���

'HU� WHFKQLVFKH� 1DPH� I�U� (XUR�,6'1� LVW� '66�� �'LJLWDO� 6XEVFULEHU� 6LJQDOOLQJ
6WDQGDUG����RGHU�('66��

&KDUDNWHULVWLVFK� I�U�'66�� LVW��GD��GHU�JOHLFKH�$QVFKOX��PHKUHUH�5XIQXPPHUQ�KDEHQ
NDQQ��$Q� MHGHP� DQJHVFKORVVHQHQ�(QGJHUlW�PX�� GDQQ� HLQJHVWHOOW�ZHUGHQ�� DXI�ZHOFKH
GLHVHU�5XIQXPPHUQ�HV�UHDJLHUHQ�VROO�

,6'1��GHXWVFKHV

'LH� GDPDOLJH� 'HXWVFKH� %XQGHVSRVW� KDW� IU�K� DXI� ,6'1� JHVHW]W�� 'D� HV� QRFK� NHLQH
DXVJHUHLIWHQ� LQWHUQDWLRQDOHQ� 6WDQGDUGV� JDE�� KDW� GLH� 3RVW� HLQHQ� HLJHQHQ� IHVWJHOHJW�
'LHVHU� 6WDQGDUG� KDW� GHQ�1DPHQ� �75��� (LQ� EHVRQGHUHV�0HUNPDO� GLHVHU� �75��1RUP
VLQG�GLH�(QGJHUlWHDXVZDKO]LIIHUQ��VLHKH�($=���75��

'LH�GHXWVFKH�,6'1�1RUP�LVW�YHUDOWHW�XQG�ZLUG�LQ�HLQLJHQ�-DKUHQ�QLFKW�PHKU�XQWHUVW�W]W
ZHUGHQ�

,62

,QWHUQDWLRQDO� 6WDQGDUGL]DWLRQ� 2UJDQL]DWLRQ�� (LQH� LQWHUQDWLRQDOH� 2UJDQLVDWLRQ�� GLH
ZHOWZHLW�GLH�9HUHLQKHLWOLFKXQJ�YRQ�1RUPHQ�DOOHU�6DFKJHELHWH�EHWUHLEW��0LWJOLHGHU�VLQG
GLH� QDWLRQDOHQ� 1RUPLHUXQJVLQVWLWXWH� ZLH� ',1� I�U� 'HXWVFKODQG�� $16,� I�U� 86$� RGHU
$)125�I�U�)UDQNUHLFK�

,78�7

,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ�¤�7HOHFRPPXQLFDWLRQ�6WDQGDUGL]DWLRQ�6HFWRU�
2UJDQLVDWLRQ� PLW� 6LW]� LQ� *HQI�� GLH� WHFKQLVFKH� 6WDQGDUGV� I�U� GLH� 7HOHNRPPXQLNDWLRQ
KHUDXVJLEW��]�%��GLH�0RGHP�6WDQGDUGV�GHU�9��6HULH�ZLH�9����XQG�GLH�,���XQG�4��6HULHQ
I�U�GDV� ,6'1��'DV�9RUJlQJHUJUHPLXP�KLH��&&,77��&RPLWp�&RQVXOWDWLI�,QWHUQDWLRQDO
7pOpJUDSKLTXH�HW�7pOpSKRQLTXH��

.RPIRUWDQVFKOX�

,6'1�$QVFKOX�� PLW� EHVRQGHUHQ� /HLVWXQJVPHUNPDOHQ�� 'LHVH� /HLVWXQJVPHUNPDOH
P�VVHQ�LQGLYLGXHOO�JHJHQ�*HE�KU�IUHLJHVFKDOWHW�ZHUGHQ�

/('

/LJKW��(PLWWLQJ�'LRGH��OLFKWDXVVHQGHQGH�'LRGH��/HXFKWH�DQ�HOHNWURQLVFKHQ�*HUlWHQ��GLH
H[WUHP�JHULQJHQ�6WURP�YHUEUDXFKW�
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0DNHOQ��VLHKH�5�FNIUDJH

0HKUIDFKUXIQXPPHU��VLHKH�061

061

0XOWLSOH� 6XEVFULEHU� 1XPEHU��0HKUIDFKUXIQXPPHUQ� DQ� HLQHP� '66��$QVFKOX��� 'HU
$QVFKOX��LVW�LQ�GHU�5HJHO�XQWHU�GUHL��PD[LPDO�XQWHU�DFKW�5XIQXPPHUQ�HUUHLFKEDU��'LHVH
5XIQXPPHUQ� N|QQHQ� 6LH�� lKQOLFK� ZLH� EHL� GHQ� ($=V� HLQHV� �75��$QVFKOXVVHV�� GHQ
YHUVFKLHGHQHQ�*HUlWHQ�]XRUGQHQ��GLH�6LH�DQ�,KUHP�6��$QVFKOX��EHWUHLEHQ�

1�&RGLHUXQJ��VLHKH�7$(�

1HWZRUN�7HUPLQDWRU��17%$�

$XFK�1HW]ZHUNWHUPLQDWRU��17��JHQDQQW��1HW]DEVFKOX�JHUlW�GHU�7HOHNRP��GDV�I�U�MHGHQ
,6'1�$QVFKOX�� LQVWDOOLHUW� ZLUG� XQG� GLH� .RPPXQLNDWLRQ� ]ZLVFKHQ� GHU
9HUPLWWOXQJVVWHOOH�XQG�GHQ�ORNDOHQ�(QGJHUlWHQ�VWHXHUW�

2UWVYHUPLWWOXQJVVWHOOH

'LH� I�U� HLQHQ� 5XIQXPPHUQEHUHLFK� ]XVWlQGLJH� 6FKDOW]HQWUDOH� GHU� 7HOHNRP� I�U
7HOHIRQYHUELQGXQJHQ�

3DULWlWVELW

8P� hEHUWUDJXQJVIHKOHU� ]X� HQWGHFNHQ�� NDQQ� EHL� MHGHP� �EHUWUDJHQHQ� %\WH� HLQ
]XVlW]OLFKHV�3DULWlWVELW� �EHUWUDJHQ�ZHUGHQ��'LH� DXI� ³�¦� JHVHW]WHQ�%LWV� GHU�1XW]GDWHQ
ZHUGHQ� GXUFK� GDV� 3DULWlWVELW� HQWZHGHU� DXI� HLQH� JHUDGH� �HYHQ�� RGHU� XQJHUDGH� �RGG�
$Q]DKO�HUJlQ]W��'DV�9HUIDKUHQ�LVW�QLFKW�VHKU�]XYHUOlVVLJ��GD�HV�EHL�'RSSHOIHKOHUQ��]ZHL
IDOVFKH�%LWV��QLFKW�JUHLIW��'DKHU�ZlKOW�PDQ�PHLVW�³NHLQH�3DULWlW¦�XQG�YHUPHLGHW�VR�GLH
hEHUWUDJXQJ� HLQHV� ]XVlW]OLFKHQ�%LWV�� )�U� GLH� )HKOHUHUNHQQXQJ� VLQG� DQGHUH�0HWKRGHQ
HQWZLFNHOW�ZRUGHQ�

3XOVZDKO��VLHKH�:lKOYHUIDKUHQ

5-����5-����5-��

:HVWHUQ�6WHFNYHUELQGXQJHQ�� 'LH� %HOHJXQJ� GHU� 9HUELQGHU� DQ� ,KUHP�*HUlW� LVW� LQ� GHQ
7HFKQLVFKHQ�'DWHQ�DXIJHI�KUW�

51$

5HPRWH�1HWZRUN�$FFHVV��%HVWDQGWHLO�YRQ�:LQGRZV�����0LFURVRIWV�%H]HLFKQXQJ�I�U�GDV
.RSSHOQ�YRQ�1HW]ZHUNHQ��EHU�0RGHP�
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5�FNIUDJH

0LW�GHP�'LHQVWPHUNPDO�5�FNIUDJH�NDQQ�HLQH�EHVWHKHQGH�9HUELQGXQJ�LQV�+DOWHQ�JHOHJW
XQG� HLQH� ]ZHLWH� 9HUELQGXQJ� DXIJHEDXW� RGHU� HQWJHJHQJHQRPPHQ� ZHUGHQ�� 'DV
/HLVWXQJVPHUNPDO�0DNHOQ� HUP|JOLFKW� GDEHL� HLQ� +LQ�� XQG� +HUVFKDOWHQ� ]ZLVFKHQ� GHQ
EHLGHQ� 9HUELQGXQJHQ�� (LQ� JHKDOWHQHU� H[WHUQHU� 7HLOQHKPHU� K|UW� HLQH� $QVDJH� GHU
9HUPLWWOXQJVVWHOOH��-HGH�GHU�EHLGHQ�9HUELQGXQJHQ�NDQQ�JH]LHOW�EHHQGHW�ZHUGHQ�

6��$QVFKOX�

,6'1�%DVLVDQVFKOX�� PLW� 9LHUGUDKWOHLWXQJ�� /HLWXQJVOlQJH� ELV� ���� 0HWHU�� %LV� ]X� ��
6WHFNGRVHQ� N|QQHQ� LQVWDOOLHUW� ZHUGHQ�� DQ� GLH� PD[LPDO� �� (QGJHUlWH� DQJHVFKORVVHQ
ZHUGHQ�

6FKQLWWVWHOOH

(LQH� +DUGZDUH�6FKQLWWVWHOOH� LVW� LPPHU� YHUEXQGHQ� PLW� HLQHU� 6WHFNYHUELQGXQJ�� �EHU� GLH
GDQQ� 'DWHQ� IOLH�HQ�� 'LH� EHLGHQ� EHNDQQWHVWHQ� 6FKQLWWVWHOOHQ� VLQG� GLH� SDUDOOHOHQ
6FKQLWWVWHOOHQ� /37����� ]XP� 'UXFNHU� XQG� GLH� VHULHOOHQ� 6FKQLWWVWHOOHQ� &20����� I�U� GLH
'DWHQ�EHUWUDJXQJ� RGHU� GDV� $QVFKOLH�HQ� HLQHU�0DXV� DQ� 3&V�� 'LH� 6FKQLWWVWHOOH� LVW� DEHU
QLFKW�GLH�6WHFNYHUELQGXQJ�VHOEVW�� VRQGHUQ�GLH�HOHNWURQLVFKH�$XIEHUHLWXQJ�GHU�'DWHQ� I�U
GLH�6WHFNYHUELQGXQJ��%HL�SDUDOOHOHU�hEHUWUDJXQJ�ZHUGHQ�DOOH���%LWV�HLQHV�%\WHV�]XJOHLFK
�EHU���SDUDOOHOH�'UDKWYHUELQGXQJHQ��EHUWUDJHQ��%HL�VHULHOOHU�hEHUWUDJXQJ�ZHUGHQ�GLH�%LWV
QDFKHLQDQGHU��EHU�HLQHQ�HLQ]HOQHQ�'UDKW�JHVHQGHW��0RGHPV�ZHUGHQ�IDVW� LPPHU�DQ�HLQH
VHULHOOH� 6FKQLWWVWHOOH� DQJHVFKORVVHQ�� (LQEDXPRGHPV� KDEHQ� HLQH� VROFKH� 6FKQLWWVWHOOH� DXI
GHU�3ODWLQH��)�U�VHULHOOH�6FKQLWWVWHOOHQ�JLEW�HV�]ZHL�6WDQGDUGV��9����XQG�56�����GLH�DEHU
XQWHUHLQDQGHU�DXVWDXVFKEDU�VLQG��$X�HUGHP�N|QQHQ�GLH�6WHFNYHUELQGXQJHQ�EHL�VHULHOOHQ
6FKQLWWVWHOOHQ�HQWZHGHU���SROLJ�RGHU��SROLJ�VHLQ��6LHKH�8$57�

6LJQDOWDVWH

'LH�PLW��5��EHVFKULIWHWH�7DVWH�DP�7HOHIRQ��6LHKH�6HLWH�����

6WHXHUNDQDO��VLHKH�'�.DQDO

6\QFKURQ

6\QFKURQ�LVW�HLQH�'DWHQ�EHUWUDJXQJ��ZHQQ�DOOH�%LQlU]HLFKHQ�LQ�HLQHP�IHVWHQ�=HLWUDVWHU
OLHJHQ�XQG�]ZLVFKHQ�GHQ�6WDWLRQHQ�6\QFKURQLVPXV�EHVWHKW��'LHVH�6\QFKURQLVDWLRQ�ZLUG
GXUFK�5HJHOVLJQDOH�GHU�EHLGHQ�EHWHLOLJWHQ�6WDWLRQHQ�VLFKHUJHVWHOOW�



*ORVVDU

75,&&<���75,&&<�3&���75,&&<�'$7$ ��

'DWHL ����DG���GRF
'DWHL�JHVSHLFKHUW ���������������YRQ�&ODXV�3DXOXKQ

'UXFN]HLW ���������������

6WDWXV )UHLJDEH

7$(�

7HOHNRPPXQLNDWLRQV�$QVFKOX�HLQKHLW���SROLJ��'LH�YRQ�GHU�'HXWVFKHQ�7HOHNRP�I�U�GDV
DQDORJH�7HOHIRQQHW]�EHUHLWJHVWHOOWHQ�$QVFKOX�GRVHQ�VLQG�HQWZHGHU�7$(��)�'RVHQ�I�U
)HUQVSUHFKHU�� DOVR� 7HOHIRQDSSDUDWH�� RGHU� 7$(��1�'RVHQ� I�U� DQGHUH� *HUlWH� ZLH
)D[JHUlWH�� 0RGHPV�� $QUXIEHDQWZRUWHU� XQG� *HE�KUHQ]lKOHU�� 'LH� XQWHUVFKLHGOLFKH
/HLWXQJVEHOHJXQJ�GHU�'RVH�ZLUG�DXFK�DOV�)�&RGLHUXQJ�RGHU�1�&RGLHUXQJ�EH]HLFKQHW�
'LH�%HOHJXQJ�GHU�.RQWDNWH�LVW�LQ�GHQ�7HFKQLVFKHQ�'DWHQ�DXIJHI�KUW�

7HOHIRQW|QH

%H]HLFKQXQJ %HGHXWXQJ )UHTXHQ]

:lKOWRQ��'LDOWRQH� 'LH�/HLWXQJ�LVW�IUHL ����+]
%HVHW]WWRQ��%XV\� 'LH�DQJHZlKOWH�*HJHQVWDWLRQ�LVW

EHVHW]W
����+]

:HFKVHOVWURP��5LQJ� $QUXI�JHKW�HLQ ���+]
)UHL]HLFKHQ��5LQJEDFN� %HL�GHU�*HJHQVWDWLRQ�NOLQJHOW�HV ����+]
*XDUGWRQ��(FKR�
VXSSUHVVRU�WRQH�

,Q�HLQLJHQ�/lQGHUQ�ZLUG�PLW�6HQGHQ
GLHVHV�7RQHV�HLQH�EHVRQGHUV
VW|UXQJVIUHLH�/HLWXQJ�DQJHIRUGHUW

�����+]
RGHU�����+]

&DOOLQJ�7RQ 6LJQDO��PLW�GHP�.RPPXQLNDWLRQV�
JHUlWH�VLFK�]X�HUNHQQHQ�JHEHQ�

)D[ �����+]
0RGHP�����+]

$QVZHU�7RQ 6LJQDO��PLW�GHP�GDV�DQJHUXIHQH
0RGHP�DXI�GHQ�&DOOLQJ�7RQ�DQWZRUWHW

�����+]

'70)�7|QH��'XDO�7RQH
0XOWL�)UHTXHQF\�

0XOWLIUHTXHQ]�:lKOW|QH ���������+]

8$57

8QLYHUVDO� $V\QFKURQRXV� 5HFHLYHU� 7UDQVPLWWHU�� 8QLYHUVDOEDXVWHLQ� I�U� DV\QFKURQHV
6HQGHQ�XQG�(PSIDQJHQ��'LHVHU�%DXVWHLQ� ILQGHW� VLFK� LQ� MHGHU� VHULHOOHQ�6FKQLWWVWHOOH� XQG
GDPLW�LQ�MHGHP�0RGHP�XQG�MHGHP�5HFKQHU��(LQH�EHVRQGHUV�VFKQHOOH�9DULDQWH�GHV�8$57�
%DXVWHLQV� WUlJW�GLH�%H]HLFKQXQJ�������XQG�DUEHLWHW�QDFK�GHP�3ULQ]LS�)LUVW� LQ�)LUVW�RXW
�)LIR��� 'LHVHU� %DXVWHLQ� HUODXEW� XQWHU� EHVWLPPWHQ� %HGLQJXQJHQ� *HVFKZLQGLJNHLWHQ
!��������ESV� ]ZLVFKHQ�5HFKQHU� XQG�0RGHP��'DV�.RPPXQLNDWLRQVSURJUDPP�PX�� DXI
GLH�%HQXW]XQJ�GLHVHV�%DXVWHLQV�HLQJHULFKWHW�VHLQ�

8SORDG

hEHUWUDJXQJ�HLQHU�'DWHL�YRQ�GHU�HLJHQHQ�6WDWLRQ�DQ�GLH�HQWIHUQWH�
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*HUlWH� ZLH� 7HOHIRQH�� )D[JHUlWH� XQG� 0RGHPV�� GLH� DQ� 7HOHIRQDQVFKO�VVHQ� ZlKOHQ
N|QQHQ�� ZlKOHQ� HQWZHGHU� PLW� GHP� 9HUIDKUHQ� GHU� 7RQZDKO� RGHU� PLW� 3XOVZDKO�� $Q
PRGHUQHQ�*HUlWHQ�N|QQHQ�6LH�GDV�:lKOYHUIDKUHQ�PHLVW�HLQVWHOOHQ�

7RQZDKO� ZLUG� DXFK� DOV� )UHTXHQ]ZDKO� RGHU� 0HKUIUHTXHQ]ZDKOYHUIDKUHQ� �09)�
EH]HLFKQHW�� -HGH� ]X� ZlKOHQGH� =LIIHU� ZLUG� GXUFK� HLQ� 3DDU� YRQ� 7|QHQ� IHVWJHOHJWHU
)UHTXHQ]� LGHQWLIL]LHUW�� 'LH� HQJOLVFKH� %H]HLFKQXQJ� LVW� '70)� �'XDO� 7RQH� 0XOWL

)UHTXHQF\��

3XOVZDKO� RGHU� DXFK� ,PSXOVZDKO��%HL� GLHVHP�:lKOYHUIDKUHQ�ZLUG� MHGH�=LIIHU� LQ� HLQH
$Q]DKO�YRQ�,PSXOVHQ�JHZDQGHOW�

2E� ,KU� 7HOHIRQ� DXI� 7RQZDKO� RGHU� ,PSXOVZDKO� HLQJHVWHOOW� LVW�� SU�IHQ� 6LH� GXUFK
DNXVWLVFKH�.RQWUROOH�DP�+|UHU��HUNOLQJHQ�EHLP�:lKOHQ�7|QH��KDEHQ�6LH�7RQZDKO�
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�� Technische Daten

���� (OHNWULVFKH�XQG�HOHNWURPDJQHWLVFKH�6LFKHUKHLW

(LQJHKDOWHQH�1RUPHQ

,KU�$QDORJDGDSWHU�LVW�PLW�HLQHP�&(�=HLFKHQ�JHNHQQ]HLFKQHW��'DPLW�]HLJHQ�ZLU�DQ��GD�
GLHVHV�*HUlW�DOOH�KDUPRQLVLHUWHQ�5LFKWOLQLHQ�HLQKlOW��ZHOFKH�GLH�(XURSlLVFKH�8QLRQ�I�U
HLQ�VROFKHV�3URGXNW�YRUVFKUHLEW��'LHVH�5LFKWOLQLHQ�VLQG�

(OHNWULVFKH�6LFKHUKHLW ������(:*
(OHNWURPDJQHWLVFKH�9HUWUlJOLFKNHLW �������(:*

(OHNWULVFKH�6LFKHUKHLW

%HL� VDFKJHPl�HU�%HGLHQXQJ� LVW� GHU�$QDORJDGDSWHU� QDFK�GHQ� DQHUNDQQWHQ�5HJHOQ� GHU
7HFKQLN� HOHNWULVFK� VLFKHU�� :LU� P|FKWHQ� 6LH� DEHU� ELWWHQ�� XQEHGLQJW� GLH� 6LFKHUKHLWV�
KLQZHLVH�DP�%HJLQQ�GLHVHV�+DQGEXFKHV�]X�EHDFKWHQ�

'LH�HOHNWULVFKHQ�$QVFKO�VVH�GHV�*HUlWV�VLQG�ZLH�IROJW�JHVLFKHUW�

)XQNWLRQ 6LFKHUKHLWVVWXIH
6��$QVFKOX�

� 6LFKHUKHLWV�.OHLQVSDQQXQJ��6(/9�
$QDORJDQVFKOX���D�E����D�E����D�E��� )HUQPHOGHQHW]H��719�
9����6FKQLWWVWHOOH 6LFKHUKHLWV�.OHLQVSDQQXQJ��6(/9�
%HWULHEVVSDQQXQJ )HUQPHOGHQHW]H��719�

(OHNWURPDJQHWLVFKH�9HUWUlJOLFKNHLW

'LH� HOHNWURPDJQHWLVFKH� 9HUWUlJOLFKNHLW� ZXUGH� LQ� .RQILJXUDWLRQ� PLW� DQDORJHQ
(QGJHUlWHQ��QDPKDIWHU�+HUVWHOOHU�JHSU�IW�XQG�QDFKJHZLHVHQ��'LH�(09�ZLUG�DOOHUGLQJV
LPPHU� YRQ� YLHOHQ� (LQIO�VVHQ� EHVWLPPW�� 'DKHU� ELWWHQ� ZLU� 6LH�� IROJHQGH� +LQZHLVH� ]X
EHIROJHQ�

x� 9HUZHQGHQ�6LH�DXVVFKOLH�OLFK�GLH�PLWJHOLHIHUWHQ�.DEHO�
x� 6FKOLH�HQ� 6LH� GHQ� $QDORJDGDSWHU� QXU� DQ� *HUlWH� DQ�� GLH� HEHQIDOOV� PLW� GHP� &(�

=HLFKHQ�JHNHQQ]HLFKQHW�VLQG�
x� +DOWHQ� 6LH� DXVUHLFKHQG� $EVWDQG� ]ZLVFKHQ� GHP� $QDORJDGDSWHU� XQG� DQGHUHQ

HOHNWURPDJQHWLVFK� HPSILQGOLFKHQ� *HUlWHQ� ZLH� 5DGLR�� )HUQVHKJHUlW�� 0RQLWRU� XQG
&RPSXWHU�HLQ�

����������������������������������������������������������
�� 'DV� *HUlW� GDUI� QXU� GLUHNW� DQ� 6��6FKQLWWVWHOOHQ� ]XP� 1HW]ZHUNWHUPLQDWRU� �17%$�

DQJHVFKORVVHQ� ZHUGHQ�� 'HU� 17%$� PX�� HLQH� 6LFKHUKHLWV�.OHLQVSDQQXQJ� �6(/9�
I�KUHQ�� 'LH� 9HUNDEHOXQJ� ]ZLVFKHQ� *HUlW� XQG� 1HW]ZHUNWHUPLQDWRU� GDUI� QLFKW
DX�HUKDOE�YRQ�*HElXGHQ�YHUOHJW�ZHUGHQ�

�� 6FKOLH�HQ� 6LH� QXU�*HUlWH� DQ�� GLH� QLFKW� VHOEVW� JHHUGHW� VLQG�� DXFK� QLFKW� �EHU� HLQHQ
1HW]DGDSWHU�
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���� 'HU�$QDORJDGDSWHU�XQG�GDV�1HW]WHLO

������ $OOJHPHLQ

%HWULHEVVSDQQXQJ ����9��$&������������+]

/HLVWXQJVYHUEUDXFK PD[����:��5XKH]XVWDQG�PD[������:

%HWULHEVWHPSHUDWXU ���&�ELV�����&

/DJHUWHPSHUDWXU ���&�ELV�����&

)HXFKWLJNHLW QLFKW�NRQGHQVLHUHQG

*HZLFKW FD������J

$EPHVVXQJHQ FD������PP�
�����PP�
����PP

������ $QDORJ�6FKQLWWVWHOOH

.OLQJHOVLJQDO 6SDQQXQJ��t���9��$&��506���)UHTXHQ]����+]

6SHLVXQJ /HHUODXIVSDQQXQJ��t����9��6WURP�EHL�����2KP�/DVW�t����P$

,PSHGDQ] =�'������2KP�������2KP�__�����Q)�

������ 6��6FKQLWWVWHOOH��5-���

'�.DQDO�3URWRNROO '66���(76���������

5-���3LQEHOHJXQJ�

1  2  3  4  5  6  7  8

%XFKVH

3LQ�� 7;�

3LQ�� 5;�

3LQ�� 5;�

3LQ�� 7;�

DOOH��EULJHQ�3LQV�XQEHOHJW
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Pin ITU-T DIN EIA USA Bezeichnung

1 109 M5 CF DCD Empfangssignalpegel*

2 104 D2 BB RXD Empfangsdaten

3 103 C1 BA TXD Sendedaten

4 108.2 S1.2 CD DTR Endgerät bereit

5 102 E2 AB GND Betriebserdung

6 107 M1 CC DSR Modem bereit

7 105 S2 CA RTS Sendeteil einschalten

8 106 M2 CB CTS Modem sendebereit

9 125 M3 CE RI Ankommender Ruf*

* = nicht belegt
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