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,QKDOWVYHU]HLFKQLV

�� $XVJDQJVODJH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
�� 3URMHNWGHVLJQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� =LHOH�GHV�3URMHNWHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UKHEXQJVGHVLJQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJlQ]HQGH�,QWHUYLHZV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� 6WDWLVWLVFKH�$XVZHUWXQJHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� 8QWHUVXFKWH�3HUVRQHQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
�� (UJHEQLVVH�GHV�3UHWHVWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�$ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�% BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�& BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�' BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�( BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
���� =XVDPPHQIDVVXQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����

�� (UJHEQLVVH�GHV�3RVWWHVWVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�) BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�* BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�+ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�. BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� (UJHEQLVVH�$XIJDEH�/ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� =XVDPPHQIDVVXQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����

�� 9HUJOHLFK�3UHWHVW�±�3RVWWHVW BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� =X��XQG�$EIOXVV�]HLFKQHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� :HUWH�DXV�7DEHOOH�OHVHQ�±�:HUWH�DXV�*UDSKLN�HUPLWWHOQBBBBBBBBBBBBBBBBBBBB ���
������ 7DEHOOHQGDUVWHOOXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ *UDSKLNGDUVWHOOXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ 9HUJOHLFK�GHU�6WRULHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���� %HVWDQG�YRQ�JHJHEHQHU�*UDSKLN�]HLFKQHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� %HVWDQG�YRQ�YHUEDOHU�$QJDEH�]HLFKQHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� =XVDPPHQIDVVXQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����

�� (UJlQ]HQGH�,QWHUYLHZV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� $EODXIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ $XVZDKO�GHU�EHIUDJWHQ�3HUVRQHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ 'XUFKI�KUXQJ�GHU�,QWHUYLHZV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ 'RNXPHQWDWLRQ�GHU�,QWHUYLHZVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���� ,QWHUYLHZV�]XP�9RUWHVW BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ $XIJDEH�$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ $XIJDEH�%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
��������$XIJDEH�& BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ $XIJDEH�'BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ $XIJDEH�(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������ =XVDPPHQIDVVXQJ�GHU�,QWHUYLHZV�]XP�9RUWHVWBBBBBBBBBBBBBBBBBBBBBB ����

���� ,QWHUYLHZV�]X�GHQ�1DFKWHVWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
������ $XIJDEH�.BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
������ $XIJDEH�/ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
������ $XIJDEH�) BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
������ $XIJDEH�*BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
������ $XIJDEH�+BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
������ 1DFKZRUW BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
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�� 5HV�PHH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
���� ,QZLHZHLW�ZXUGHQ�GLH�=LHOH�GHV�3URMHNWHV�HUUHLFKW" BBBBBBBBBBBBBBBBBBBBBBB ���
���� ,QWHUHVVDQWH�(UJHEQLVVH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� $XVEOLFN BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
��� 1DFKZRUW�GHV�3URMHNWOHLWHUV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����
/LWHUDWXUYHU]HLFKQLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
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'DQNVDJXQJ

$P� =XVWDQGHNRPPHQ� XQG� DQ� GHU� HUIROJUHLFKHQ� 'XUFKI�KUXQJ� GHV� 3URHMNWV
Ä8QWHUVFKHLGXQJ�YRQ�%HVWDQGV��XQG�)OXVVJU|�HQ³�ZDUHQ�HLQH�JDQ]H�5HLKH�YRQ�3HUVRQHQ
PD�JHEOLFK�EHWHLOLJW�

½ 3URIHVVRU�-RKQ�6WHUPDQ�YRP�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��0,7��KDW�PLFK�PLW
HLQHP�EDKQEUHFKHQGHP�+DXSWYRUWUDJ�DQ�GHU�6\VWHP�'\QDPLFV�7DJXQJ������LQ�%HUJHQ
�1RUZHJHQ�� DXI� GDV� 3KlQRPHQ� DXIPHUNVDP� JHPDFKW�� GDVV� GLH� 8QWHUVFKHLGXQJ� YRQ
%HVWDQGV��XQG�)OXVVJU|�HQ�NHLQH�VR�HLQIDFKH�6DFKH�LVW�

½ 'LH�)RUVFKXQJVNRPPLVVLRQ�GHU�8QLYHUVLWlW�.ODJHQIXUW�VRZLH�GHU�.lUQWQHU�8QLYHUVLWlWV�
EXQG� KDEHQ� GXUFK� LKUH� ILQDQ]LHOOH� 8QWHUVW�W]XQJ�PD�JHEOLFK� GLH� HUIROJUHLFKH� 'XUFK�
I�KUXQJ� GLHVHV� 3URMHNWV� HUP|JOLFKW�� 0HLQ� KHU]OLFKVWHU� 'DQN� DQ� GLH� 9HUDQWZRUWOLFKHQ
3URI��+HOPXW�5XPSOHU�XQG�'LU��+DQV�.DPSIHU�

½ %HL�GHU�'XUFKI�KUXQJ�GHV�3URMHNWV�KDEHQ�HLQH�5HLKH�YRQ�6WXGLHUHQGHQ�GHU�$%:/�GHU
8QLYHUVLWlW�.ODJHQIXUW�HQJDJLHUW�PLWJHDUEHLWHW��,P�5DKPHQ�HLQHU�3URMHNWOHKUYHUDQVWDO�
WXQJ� KDEHQ� -RVHI� %LHGHUPDQQ�� ,QJULG� 'RJDQ�� (G]R� )UHULFKV�� $QGUHD� *UDEQHU�� 3HWHU
/DGLQLJ�� 5HLQHU� 0LFKHOHU�� &KULVWLDQ� 3HWDXWVFKQLJ�� 0LFKDHO� 5DFKEDXHU�� 0DUNXV� 6WHLQ�
EUXJJHU�XQG�3KLOLSS�7LOOLDQ�JDQ]�HQWVFKHLGHQG�EHL�GHU�$XVZHUWXQJ�GHU�HLQ]HOQHQ�7HLO�
IUDJHQ�GHV�3URMHNWV�ZHLWHVWJHKHQG�HKUHQDPWOLFK�PLWJHKROIHQ�

½ *DQ]�EHVRQGHUHU�'DQN�JHE�KUW�MHGRFK�GHP�HQJHUHQ�3URMHNWWHDP��)UDX�8OULNH�.RW]HQW�
3LHWVFKQLJ� XQG� +HUU� %HQMDPLQ� .UHLVOHU� KDEHQ� DOV� 6WDEVVWHOOH� KHUYRUUDJHQGH� .RRUGL�
QLHUXQJVDUEHLW� JHOHLVWHW�XQG�DXFK�EHL� GHU� (UVWHOOXQJ�GHV� 3URMHNWEHULFKWHV�PD�JHEOLFK
PLWJHZLUNW�XQG�DXFK�QRFK�GLH�$XVZHUWXQJ�GHU�%HIUDJXQJ�XQWHUVW�W]W��0DUWLQ�:DLJXQ\
XQG� 0HODQLH� =ROWDQ� HQJDJLHUWHQ� VLFK� KHUYRUUDJHQG� EHL� GHU� $XVZHUWXQJ� XQG� EHLP
9HUIDVVHQ�GHU�.HUQNDSLWHO�GHV�3URMHNWEHULFKWV��GHU�DXFK�YRQ�+HUUQ�:DLJXQ\�JHOD\RXWHW
ZXUGH�

½ )UDX� 6DQGUD�*DOOL� XQG� (YD�*UDW]HU� I�KUWHQ� GLH� HUJlQ]HQGHQ� ,QWHUYLHZV�PLW� YLHO�:LW]
XQG�(QJDJHPHQW�GXUFK��ZHUWHWHQ�GLHVH�DXV�XQG�VWHXHUWHQ�GDV�HQWVSUHFKHQGH�.DSLWHO
LP�3URMHNWEHULFKW�EHL�

½ /DVW� EXW� QRW� OHDVW� KDW� )UDX� 5HQDWH� :HLFKOLQJHU� HLQH� DQVSUHFKHQGH� :HE�6LWH� ]XP
3URMHNW�HUVWHOOW��GLH�XQWHU�GHU�.XU]DGUHVVH�KWWS���JR�MXVW�WR�EI�HUUHLFKEDU�LVW�

$OOHQ�DQJHI�KUWHQ�3HUVRQHQ�JHE�KUW�PHLQ�KHU]OLFKVWHU�'DQN��2KQH� LKU�(QJDJHPHQW�ZlUH
GLHVHV�3URMHNW�QLFKW�]XVWDQGH�JHNRPPHQ�

*��2VVLPLW] 2NWREHU�����
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�� $XVJDQJVODJH

�*�QWKHU�2VVLPLW]�

'LH� )lKLJNHLW� ]X� 6\VWHPLVFKHP�'HQNHQ� XQG� +DQGHOQ� ZLUG� LQ� YLHOHQ� %HUHLFKHQ� GHV

ZLUWVFKDIWOLFKHQ�� |IIHQWOLFKHQ� XQG� ZLVVHQVFKDIWOLFKHQ� /HEHQV� DOV� LPPHU� ZLFKWLJHU

DQJHVHKHQ���'LHV�NRPPW�]XQlFKVW�LQ�HLQHU�XPIDQJUHLFKHQ�/LWHUDWXU�]XP�7KHPD�]XP

$XVGUXFN��GLH�LQ�YHUVFKLHGHQVWHQ�:LVVHQVJHELHWHQ��:LUWVFKDIW�0DQDJHPHQW��%LRORJLH�

6\VWHPG\QDPLN�� .\EHUQHWLN�� 6R]LDOZLVVHQVFKDIWHQ�� 3V\FKRORJLH�� DOOJHPHLQH� 6\VWHP�

WKHRULH�XVZ���DQJHVLHGHOW�VLQG��,P�%HUHLFK�:LUWVFKDIW�0DQDJHPHQW�LVW�HV�LP�GHXWVFK�

VSUDFKLJHQ�5DXP�YRU�DOOHP�GLH�6W��*DOOHQHU�0DQDJHPHQWVFKXOH� �+DQV�8OULFK��3HWHU

*RPH]�� *LOEHUW� -�� 3UREVW�� DXFK� )UHGPXQG�0DOLN��� GLH� VHLW� -DKU]HKQWHQ� NRQVHTXHQW

V\VWHPRULHQWLHUWH�$QVlW]H� LP�0DQDJHPHQW�YHUWUHWHQ��YJO��HWZD�3UREVW�*RPH]�����

RGHU� *RPH]�3UREVW� ������ ������� ,QWHUQDWLRQDO� KDEHQ� ZRKO� GLH� hEHUOHJXQJHQ� YRQ

3HWHU� 6HQJH� ������� ]XP� =XVDPPHQKDQJ� ]ZLVFKHQ� V\VWHPLVFKHP�'HQNHQ� XQG� OHU�

QHQGHQ�2UJDQLVDWLRQHQ�GLH�JU|�WH�9HUEUHLWXQJ�JHIXQGHQ�

,Q�GHU�3V\FKRORJLH�LVW�HV�YRU�DOOHP�GLH�)RUVFKXQJVULFKWXQJ��.RPSOH[HV�3UREOHPO|VHQ�

PLW�GHQ� I�KUHQGHQ�3HUV|QOLFKNHLWHQ�'LHWULFK�'|UQHU�XQG� -RDFKLP�)XQNH��GLH� LQ�GHU

GHXWVFKVSUDFKLJHQ� .RJQLWLRQVSV\FKRORJLH� XPIDQJUHLFKH� HPSLULVFKH� 8QWHUVXFKXQJHQ

�EHU� GLH� )lKLJNHLW� YRQ�0HQVFKHQ� ]XU� %HZlOWLJXQJ� NRPSOH[HU� 6LWXDWLRQHQ� DQVWHOOWH�

'LH� 8QWHUVXFKXQJHQ� ZXUGHQ� LQ� GHU� 5HJHO� DQ� DP� &RPSXWHU� VLPXOLHUWHQ� 6]HQDULHQ

GXUFKJHI�KUW��(LQH�JXWH�=XVDPPHQIDVVXQJ�GHU�(UJHEQLVVH�ELHWHW�GHU�%DQG��'LH�/RJLN

GHV�0LVVOLQJHQV���'|UQHU�������

,P�%HUHLFK�GHU�V\VWHPG\QDPLVFKHQ�0RGHOOLHUXQJ�PLW�PRGHUQHU��JUDILVFK�RULHQWLHUWHU

0RGHOOELOGXQJVZHUN]HXJH� JLEW� HV� VHLW� FD�� ����� HLQHQ� 7UHQG�� GLH� )lKLJNHLW� ]XU

V\VWHPLVFKHQ� 0RGHOOLHUXQJ� XQWHU� GHP� /DEHO� �V\VWHPV� WKLQNLQJ�� ]X� YHUPDUNWHQ�

9RUUHLWHU� GLHVHU� /LQLH� LVW� %DUU\� 5LFKPRQG�� VHLQHV� =HLFKHQV� 0LWHQWZLFNOHU� GHU

6\VWHPG\QDPLNVRIWZDUH� 6WHOOD� XQG� 0DUNHWLQJGLUHNWRU� GHU� 6WHOOD�9HUWULHEVILUPD� +36

�YJO��HWZD�5LFKPRQG�������������������

���������������������������������������
��)�U�HLQH�DXVI�KUOLFKH�(LQI�KUXQJ�LQ�GDV�9HUVWlQGQLV�V\VWHPLVFKHQ�'HQNHQV�LQ
YHUVFKLHGHQHQ�%HUHLFKHQ�VLHKH�2VVLPLW]��������6��������
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,P�%HUHLFK�%LRORJLH�8PZHOW�LVW�HV�I�U�GHQ�GHXWVFKHQ�6SUDFKUDXP�GDV�9HUGLHQVW�YRQ

)UHGHULF� 9HVWHU�� GXUFK� |IIHQWOLFKNHLWVZLUNVDPHV� $XIWUHWHQ� �PLW� %�FKHUQ�� )HUQVHK�

GRNXPHQWDWLRQHQ��&RPSXWHUVSLHOHQ�RGHU�HWZD�GHU�:DQGHUDXVVWHOOXQJ��8QVHUH�:HOW

±�HLQ�YHUQHW]WHV�6\VWHP����HLQH�JHZLVVH�6HQVLEOLVLHUXQJ�I�U�GDV�7KHPD��6\VWHPLVFKHV

'HQNHQ��LQ�GHU�gIIHQWOLFKNHLW�HUUHLFKW�]X�KDEHQ��YJO��HWZD�9HVWHU��������������������

%HL�JHQDXHUHU�'XUFKVLFKW�IlOOW�MHGRFK�DXI��GDVV�LQ�GLHVHU�UHFKW�XPIDQJUHLFKHQ�/LWHUD�

WXU� ]ZDU� UHFKW� YLHO� YRQ� V\VWHPLVFKHQ�'HQNHQ�� 6\VWHPGHQNHQ�� YHUQHW]WHP�'HQNHQ�

NRPSOH[HP� 3UREOHPO|VHQ� XQG� lKQOLFKHP� GLH� 5HGH� LVW�� GDVV� GLHVH� %HJULIIH� MHGRFK

NDXP�LUJHQGZR�JULIILJ�GHILQLHUW�ZRUGHQ�VLQG��$P�NRQNUHWHVWHQ�LVW�QRFK�5LFKPRQG�PLW

VHLQHQ� (UOlXWHUXQJHQ� ]X� �V\VWHPV� WKLQNLQJ��� GLH� MHGRFK� LQKDOWOLFK� HQWWlXVFKHQG

EOHLEHQ�� �V\VWHPV� WKLQNLQJ�� VLQG� I�U� 5LFKPRQG� LP� ZHVHQWOLFKHQ� GLHMHQLJHQ� )lKLJ�

NHLWHQ��GLH�PDQ�EUDXFKW��XP�V\VWHPG\QDPLVFKH�6LPXODWLRQVPRGHOOH�]X�HQWZLFNHOQ��(U

VDJW�VHOEVW���6\VWHPV�7KLQNLQJ�LV�6\VWHP�'\QDPLFV�ZLWK�DQ�DXUD�� �5LFKPRQG������

6�����

(LQH� DXVI�KUOLFK� GRNXPHQWLHUWH� XQG� EHJU�QGHWH� 'HILQLWLRQ� V\VWHPLVFKHQ� 'HQNHQV

ILQGHW�VLFK�LQ�2VVLPLW]����������(QWZLFNOXQJ�V\VWHPLVFKHQ�'HQNHQV���2VVLPLW]�XQWHU�

VFKHLGHW�YLHU�PLW�HLQDQGHU�]XVDPPHQKlQJHQGH�'LPHQVLRQHQ�V\VWHPLVFKHQ�'HQNHQV�

�� 'HQNHQ�LQ�YHUQHW]WHQ�6WUXNWXUHQ���YHUQHW]WHV�'HQNHQ��

�� 'HQNHQ�LQ�=HLWDEOlXIHQ���G\QDPLVFKHV�'HQNHQ�

�� 'HQNHQ�LQ��EHZXVVW�ZDKUJHQRPPHQHQ��0RGHOOHQ���0RGHOORULHQWLHUWHV�'HQNHQ��

�� SUDNWLVFKHV�6WHXHUQ�YRQ�6\VWHPHQ�

-HGH� GLHVHU� 'LPHQVLRQHQ� VSLHOW� HLQH� 5ROOH�� ZHQQ� V\VWHPLVFKHV� 'HQNHQ� LQ� HLQHP

XPIDVVHQGHQ� 6LQQ� JHI|UGHUW� E]Z�� HQWZLFNHOW� ZHUGHQ� VROO�� $OOHUGLQJV� ZHUGHQ

EHVWLPPWH�0D�QDKPHQ�]XU�(QWZLFNOXQJ�V\VWHPLVFKHQ�'HQNHQV�QLFKW�XQEHGLQJW�DOOH

'LPHQVLRQHQ�JOHLFKPl�LJ�EHWUHIIHQ��VRQGHUQ�HKHU�HLQH�GHU�JHQDQQWHQ�'LPHQVLRQHQ

VFKZHUSXQNWPl�LJ�EHU�FNVLFKWLJHQ�

/LQGD�%RRWK�6ZHHQH\�XQG�-RKQ�'��6WHUPDQ��6ZHHQH\�6WHUPDQ�������KDEHQ�LQ�HLQHU

EDKQEUHFKHQGHQ�6WXGLH� �%DWKWXE�'\QDPLFV�� ,QLWLDO� 5HVXOWV� RI� DQ� 6\VWHPV� 7KLQNLQJ

,QYHQWRU\�� QDFKJHZLHVHQ�� GDVV� VHOEVW� KRFKTXDOLIL]LHUWH� XQG� JUDGXLHUWH� 6WXGLHUHQGH

DP�UHQQRPLHUWHQ�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��0,7��HUVWDXQOLFKH�3UREOHPH
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EHL�GHU�8QWHUVFKHLGXQJ�YRQ�%HVWDQGV��XQG�)OXVVJU|�HQ�KDEHQ��ZLH�VLH�VFKRQ�I�U�GDV

9HUVWlQGQLV� JDQ]� HOHPHQWDUH� 9RUJlQJH� ZLH� GDV� %HI�OOHQ� XQG� /HHUHQ� HLQHU

%DGHZDQQH� RGHU� ]XP� 9HUVWHKHQ� GHV� 8QWHUVFKLHGHV� ]ZLVFKHQ� .RQWRVWlQGHQ� XQG

.RQWREHZHJXQJHQ�QRWZHQGLJ�VLQG��'LH�6WXGLH�YRQ�6ZHHQH\�XQG�6WHUPDQ�]HLJW��GDVV

GLH�)lKLJNHLW�]XU�8QWHUVFKHLGXQJ�YRQ�%HVWlQGHQ�XQG�)O�VVHQ���VWRFN�IORZ�WKLQNLQJ��

HLQH� JDQ]� ]HQWUDOH�� DEHU� � LQ� GHU� 3UD[LV� SUREOHPDWLVFKH� .RPSRQHQWH� G\QDPLVFKHQ

'HQNHQV�LVW�

'LH�8QWHUVXFKXQJHQ�YRQ�6ZHHQH\�XQG�6WHUPDQ�ZXUGHQ�YRQ�*��2VVLPLW]� LP�+HUEVW

����� PLW� HLQHU� %HIUDJXQJ� YRQ� LQVJHVDPW� ���� 6WXGLHUHQGHQ� GHU� 8QLYHUVLWlW

.ODJHQIXUW�� GHU� 8QLYHUVLWlW� *UD]� XQG� GHU� :8� :LHQ� �PLW� KDXSWVlFKOLFK

ZLUWVFKDIWVRULHQWLHUWHQ��]�7��DXFK�QDWXUZLVVHQVFKDIWOLFKHQ�6WXGLHQULFKWXQJHQ��IRUWJH�

VHW]W�� 'LH� (UJHEQLVVH� GLHVHU� 3LORWVWXGLH� ZDUHQ� QRFK� GHXWOLFK� VFKOHFKWHU� DOV� LQ� GHU

8QWHUVXFKXQJ�YRQ�6ZHHQH\�6WHUPDQ��'LH�ZHVHQWOLFKHQ�(UJHEQLVVH� VLQG� LQ�2VVLPLW]

�����D�� ����E�� ]XVDPPHQJHIDVVW�� %HVRQGHUV� EHGHQNOLFK� ZDU� GDV� VFKOHFKWH

$EVFKQHLGHQ�GHU�9HUVXFKVSHUVRQHQ�EHL�)UDJHQ��GLH�DXI�GLH�8QWHUVFKHLGXQJ�]ZLVFKHQ

6WDDWVYHUVFKXOGXQJ� �HLQH� %HVWDQGVJU|�H�� XQG� 1HWWR�%XGJHWGHIL]LW� �GLH� ]XJHK|ULJH

)OXVVJU|�H��DE]LHOWHQ��6R�PHLQWHQ��EHU�����GHU�%HIUDJWHQ��GDVV�HLQ�VLQNHQGHV�%XG�

JHWGHIL]LW�HLQH�VLQNHQGH�6WDDWVYHUVFKXOGXQJ�EHGHXWH���7DWVlFKOLFK�VWHLJHUW�MHGHV�QRFK

VR�NOHLQH�'HIL]LW�GLH�6WDDWVYHUVFKXOGXQJ�XQG�QXU�%XGJHW�EHUVFK�VVH� UHGX]LHUHQ�GLH

6WDDWVYHUVFKXOGXQJ��

,QVJHVDPW� ]HLJHQ� GLH� EHUHLWV� GXUFKJHI�KUWHQ� 8QWHUVXFKXQJHQ�� GDVV� KlXILJ� )OXVV�

JU|�HQ�I�U�%HVWDQGVJU|�HQ�JHKDOWHQ�ZHUGHQ�XQG�GDPLW�RIW�DXFK�VHKU�HLQIDFKH��WD�

EHOODULVFK�RGHU�JUDSKLVFK�JHJHEHQH��'DWHQ�IDOVFK�LQWHUSUHWLHUW�ZHUGHQ��'LHVHV�'HIL]LW

VROO�GXUFK�GDV�YRUOLHJHQGH�3URMHNW�QRFKPDOV�GHXWOLFKHU�KHUDXVJHDUEHLWHW�XQG�0|JOLFK�

NHLWHQ�]X�VHLQHU�%HNlPSIXQJ�HQWZLFNHOW�ZHUGHQ�
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�� 3URMHNWGHVLJQ

�*�QWKHU�2VVLPLW]�

2.1. Ziele des Projektes

0LW�GHP�3URMHNW��8QWHUVFKHLGXQJ�YRQ�%HVWDQGV��XQG�)OXVVJU|�HQ��ZXUGHQ�IROJHQGH

=LHOH�YHUIROJW�

�� (V� VROOWH� HUPLWWHOW� ZHUGHQ�� LQZLHZHLW� 6WXGLHUHQGH� GHU� %HWULHEVZLUWVFKDIW� GHU

8QLYHUVLWlW� .ODJHQIXUW� LQ� HLQHP� 3UHWHVW� $XIJDEHQ� ]XU� 8QWHUVFKHLGXQJ� YRQ

%HVWDQGV��XQG�)OXVVJU|�HQ�EHZlOWLJHQ�

�� 1DFK� GHP� 3UHWHVW� VROOWH� LQ� HLQHP� �&UDVK�.XUV�� YRQ� FD�� �±�� 6WXQGHQ� 'DXHU

SUDNWLVFK� HUSUREW� ZHUGHQ�� LQZLHZHLW� %DVLVNHQQWQLVVH� ]XU� 8QWHUVFKHLGXQJ� YRQ

%HVWDQGV��XQG�)OXVVJU|�HQ�SUDNWLVFK�YHUPLWWHOW�ZHUGHQ�N|QQHQ�

�� ,Q� HLQHP� 1DFKWHVW� VROOWH� IHVWJHVWHOOW� ZHUGHQ�� LQZLHZHLW� GLH� )lKLJNHLW� ]XU

8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG� )OXVVJU|�HQ� VLFK� GXUFK� GHQ� &UDVK�7HVW

YHUEHVVHUW�KDW�

2.2. Erhebungsdesign

$XV�GLHVHQ�=LHOHQ�HUJLEW�VLFK�XQPLWWHOEDU�HLQ�GUHLSKDVLJHV�(UKHEXQJVGHVLJQ�

� 3UHWHVW��LP�0lU]������

� &UDVK�.XUV��$QIDQJ�0DL������

� 3RVWWHVW��-XQL������

6RZRKO� 3UHWHVW� DOV� DXFK� 3RVWWHVW� HUIROJWHQ� DQRQ\P� GXUFK� HLQHQ� VFKULIWOLFKHQ

)UDJHERJHQ��'LH�9HUVXFKVSHUVRQHQ�JDEHQ�EHL�EHLGHQ�(UKHEXQJHQ�GHQVHOEHQ�&RGH�

1DPHQ�DQ��VR�GDVV�EHL�:DKUXQJ�GHU�$QRQ\PLWlW�GLH�/HLVWXQJVHQWZLFNOXQJ�HLQ]HOQHU

3HUVRQHQ�QDFKYROO]RJHQ�ZHUGHQ�NDQQ�

$OOH�XQWHUVXFKWHQ�3HUVRQHQ�ZDUHQ�7HLOQHKPHU�LQQHQ��HLQHU�/HKUYHUDQVWDOWXQJ��$QJH�

ZDQGWH�6WDWLVWLN�I�U�%HWULHEVZLUWH���GLH�HLQ�3IOLFKWIDFK�LP�HUVWHQ�6WXGLHQDEVFKQLWW�GHV

6WXGLXPV�GHU�$QJHZDQGWHQ�%:/�DQ�GHU�8QLYHUVLWlW�.ODJHQIXUW�LVW��'LH�7HVWV�ZLH�DXFK
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GHU� &UDVK�.XUV� IDQGHQ� LP� 5DKPHQ� GHU� 9RUOHVXQJVVWXQGHQ� VWDWW�� (LQH� ILQDQ]LHOOH

(QWVFKlGLJXQJ� GHU� 3UREDQGHQ� ZDU� QLFKW� P|JOLFK�� 'LHVH� 5DKPHQEHGLQJXQJHQ

EUDFKWHQ� HLQLJH� (LQVFKUlQNXQJHQ�� $P� 1DFKWHVW� QDKPHQ� QXU� PHKU� FD�� ô� GHU

3HUVRQHQ�WHLO��GLH�GHQ�9RUWHVW�DEVROYLHUW�KDWWHQ��:HLWHUV�ZDUHQ�QLFKW�DOOH�3HUVRQHQ�

GLH�DP�1DFKWHVW�WHLOQDKPHQ��DXFK�WDWVlFKOLFK�EHLP�&UDVK�.XUV�DQZHVHQG�

2.3. Ergänzende Interviews

(UJlQ]HQG�ZXUGHQ� IUHLZLOOLJH�9HUVXFKVSHUVRQHQ� ]X� ,QWHUYLHZV��EHU� ,KUH�$QWZRUWHQ

DXI�GHQ�)UDJHERJHQ�HLQJHODGHQ��'LHV�EHGLQJWH�HLQ�$XIJHEHQ�GHU�$QRQ\PLWlW��%HLP

9RUWHVW� ZDUHQ� LQVJHVDPW� ���� EHLP� 1DFKWHVW� GDQQ� QRFK� QHXQ� 3HUVRQHQ� ]X� HLQHP

,QWHUYLHZ� EHUHLW�� %HLP� 1DFKWHVW� ZXUGHQ� QXU�PHKU� VROFKH� 3HUVRQHQ� LQWHUYLHZW�� GLH

DXFK� ]XP� 9RUWHVW� LQWHUYLHZW� ZXUGHQ�� 'LHMHQLJHQ� 3UREDQGHQ�� GLH� EHLGH� ,QWHUYLHZV

DEVROYLHUWHQ��HUKLHOWHQ�HLQH�NOHLQH�(QWVFKlGLJXQJ�

2.4. Statistische Auswertungen

8QJHDFKWHW� GHU� UHODWLY� JHULQJHQ� $Q]DKO� DQ� 3UREDQGHQ� ZXUGH� YHUVXFKW�� I�U

YHUVFKLHGHQH� )UDJHQ� VWDWLVWLVFKH� =XVDPPHQKlQJH� ]ZLVFKHQ� GHP� $QWZRUWYHUKDOWHQ

XQG� 9DULDEOHQ� ZLH� HWZD� GHP� *HVFKOHFKW� QDFK]XZHLVHQ�� 7HFKQLVFK� ZXUGH� GD]X

MHZHLOV� HLQ� &KL�4XDGUDW�8QDEKlQJLJNHLWVWHVW� YHUZHQGHW�� GHU� MHZHLOV� GLH� +\SRWKHVH

�EHUSU�IW��GDVV�GLH�EHLGHQ�9DULDEOHQ�XQDEKlQJLJ�YRQ�HLQDQGHU�VLQG��'D�GLHVHU�7HVW

MHJOLFKH�$UW�YRQ�$EZHLFKXQJHQ�YRQ�GHU�8QDEKlQJLJNHLW��EHUSU�IW�� VLQG�EHL�Q� ���

E]Z�� Q ��� �EHLP� 1DFKWHVW�� QXU� VHKU� VFKZHU� VLJQLILNDQWH� $EZHLFKXQJHQ� ]ZLVFKHQ

]ZHL�9HUWHLOXQJHQ�]X�HUUHLFKHQ��%HL�VR�NOHLQHQ�:HUWHQ�YRQ�Q�OLHIHUW�GHU�&KL�4XDGUDW�

8QDEKlQJLJNHLVWWHVW�DXFK�GDQQ�QRFK�NHLQ�VLJQLILNDQWHV�5HVXOWDW��ZHQQ�WDWVlFKOLFK�GLH

EHLGHQ�9DULDEOHQ�QLFKW�XQDEKlQJLJ�YRQ�HLQDQGHU�VLQG��'RFK�]XU�VLFKHUHQ�'LDJQRVH�

GDVV�GLHVH�$EKlQJLJNHLW�EHVWHKW�� UHLFKW� LQ�YLHOHQ�)lOOHQ�HLQ�6WLFKSUREHQXPIDQJ�YRQ

XQWHU�����QLFKW�DXV��1XU�EHL�JDQ]�H[WUHPHQ�$EKlQJLJNHLWHQ�GDUI�PDQ�EHL�VR�NOHLQHQ

6WLFKSUREHQXPIlQJHQ�DXFK�HLQ�VLJQLILNDQWHV�5HVXOWDW�HUZDUWHQ�
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�� 8QWHUVXFKWH�3HUVRQHQ

�%HQMDPLQ�.UHLVOHU�

'DV�3URMHNW��8QWHUVFKHLGXQJ�YRQ�%HVWDQGV��XQG�)OXVVJU|�HQ��ZXUGH�LP�5DKPHQ�YRQ

/HKUYHUDQVWDOWXQJHQ�]XU��$QJHZDQGWH�6WDWLVWLN� I�U�%HWULHEVZLUWH��DQ�GHU�8QLYHUVLWlW

.ODJHQIXUW� LP�6RPPHUVHPHVWHU������GXUFKJHI�KUW��%HL�GHQ�XQWHUVXFKWHQ�3HUVRQHQ

KDQGHOWH�HV�VLFK�DXVVFKOLH�OLFK�XP�6WXGHQWHQ�GHU�%HWULHEVZLUWVFKDIW��(LQ�9LHUWHO�GHU

7HLOQHKPHU� KDWWH� HLQHQ� lKQOLFKHQ� 7HVW� LP� YRUDQJHJDQJHQHQ� :LQWHUVHPHVWHU

DEVROYLHUW�

1DKPHQ�DP�3UHWHVW�]X�6HPHVWHUEHJLQQ�LQVJHVDPW����+RFKVFK�OHU�WHLO��VR�VDQN�GLHVH

=DKO�EHLP�3RVWHVW�GUHL�0RQDWH�VSlWHU�DXI�����'LHVHU�8PVWDQG�ZDU�DOOHUGLQJV�EHUHLWV

LP�9RUKLQHLQ�HYLGHQW��GD�GDV�$XVVFKHLGHQ�HLQHU�JHZLVVHQ�=DKO�DQ�6WXGLHUHQGHQ�DXV

HLQHP�.XUV�ZlKUHQG�GHV�6HPHVWHUV�GXUFKDXV�QDW�UOLFK�LVW�

,P� 9RUVSDQQ� GHV� 3UHWHVWV� JDEHQ� GLH� 7HLOQHKPHU� *HEXUWVMDKU�� *HVFKOHFKW� XQG� LKUH

0DWKHPDWLNQRWH� LP� 0DWXUD]HXJQLV� DQ�� 'LH� M�QJVWH� 9HUVXFKVSHUVRQ� ZXUGH� ����

JHERUHQ��GHU�lOWHVWH�6WXGHQW�ZDU�-DKUJDQJ�������'HU�*UR�WHLO�YHUWHLOW�VLFK�DEHU�DXI

GLH�-DKUJlQJH������ELV�������������-DKUH��

'DV� 9HUKlOWQLV� ]ZLVFKHQ� PlQQOLFKHQ� XQG� ZHLEOLFKHQ� 93Q� LVW� lX�HUVW� DXVJHZRJHQ

�������������ZREHL�VLFK�GLH�=DKOHQ�EHLP�1DFKWHVW�JHQDX�XPNHKUHQ���]XJXQVWHQ�GHU

'DPHQ�

$XFK�EHL�GHQ�0DWKHPDWLN�0DWXUDQRWHQ�LVW�GDV�%LOG�DXVJHJOLFKHQ��HWZD�MH�HLQ�)�QIWHO

DOOHU� 9SQ� KDWWHQ� LP� 5HLIH]HXJQLV� HLQ� �6HKU� *XW��� �*XW��� �%HIULHGLJHQG�� EZ]�

�*HQ�JHQG�� LQ� 0DWKHPDWLN� LP� 0DWXUD]HXJQLV�� 'DV� OHW]WH� )�QIWHO� KDWWH� NHLQH

0DWKHPDWLN�1RWH� LP� 5HLIHSU�IXQJV]HXJQLV�� 'HU� HLQ]LJH� HUNHQQEDUH� �7UHQG�� LVW� HLQ

=XVDPPHQKDQJ� ]ZLVFKHQ� $OWHU� XQG� 0DWKHPDWLNQRWH�� 'LH� �M�QJHUHQ�� -DKUJlQJH

����������KDWWHQ�EHL�LKUHU�0DWXUD�HKHU�EHVVHUH�0DWKHPDWLNQRWHQ�DOV�GLH�lOWHUHQ��2E

GLHV�GLH�)ROJH�EHVVHUHU�8QWHUULFKWVPHWKRGHQ�RGHU�HLQHV�JHVWLHJHQHQ�9HUVWlQGQLVVHV

I�U� GLH� 0DWKHPDWLN� LVW�� RGHU� HLQIDFK� GLH� $QIRUGHUXQJHQ� JHVXQNHQ� VLQG�� VHL� GDKLQ�

JHVWHOOW��=ZLVFKHQ�*HVFKOHFKW�XQG�0DWKHPDWLNQRWH�NRQQWH�KLQJHJHQ�NHLQ�=XVDPPHQ�

KDQJ�JHIXQGHQ�ZHUGHQ�
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:HLWHUV� ZXUGH� MHGH� 3HUVRQ� YRU� %HJLQQ� GHV� 3UHWHVWV� JHEHWHQ�� DXI� HLQHU� ��WHLOLJHQ

6NDOD�HLQH�6HOEVWHLQVFKlW]XQJ�EH]�JOLFK�GHV�/HVHQV�E]Z��9HUVWHKHQV�YRQ�*UDSKLNHQ

]X� JHEHQ�� $OOJHPHLQ� JDE� PDQ� VLFK� YRUVLFKWLJ�RSWLPLVWLVFK�� (LQHUVHLWV� EHZHUWHWHQ

HWZD� ���� GHU� 6WXGHQWHQ� LKUH� )lKLJNHLWHQ� DOV� QXU� �GXUFKVFKQLWWOLFK�� �� DQGHUHUVHLWV

JODXEWHQ�GRFK�QXU������GDVV�VLH�*UDSKLNHQ�VFKOHFKW�ELV�JDU�QLFKW�HUIDVVHQ�N|QQWHQ�

(LQH�$XIWHLOXQJ�GHU�$QWZRUWHQ�QDFK�*HVFKOHFKW� OHJW�GLH�9HUPXWXQJ�QDKH�� GDVV� GLH

PlQQOLFKHQ�7HLOQHKPHU�HKHU�GD]X�QHLJHQ�� LKUH�HLJHQHQ��VNLOOV��K|KHU�HLQ]XVFKlW]HQ

DOV� HV� GLH� ZHLEOLFKHQ� WXQ�� 'DV� (UJHEQLV� HLQHV� HQWVSUHFKHQGHQ� &KL�4XDGUDW�

8QDEKlQJLJNHLWV�7HVWV�ZDU�KRFKVLJQLILNDQW�

'LH� OHW]WHQ� EHLGHQ� )UDJHQ� GHV� 9RUVSDQQV� EH]RJHQ� VLFK� VFKRQ� DXI� GDV� HLJHQWOLFKH

7KHPD� GHU� 8QWHUVXFKXQJ�� :RUWZ|UWOLFK� ZROOWHQ� ZLU� ZLVVHQ�� �+DEHQ� 6LH� LQ� GHU

6WDWLVWLN� VFKRQ� HLQPDO� HWZDV� �EHU� %HVWDQGVPDVVHQ� YHUVXV� %HZHJXQJVPDVVHQ

JHK|UW"�±� -D� RGHU�1HLQ��� )DOOV� MD�� VROOWH�GHU�8QWHUVFKLHG�QRFK�NXU]� HUNOlUW�ZHUGHQ�

'DVV�JHUDGH�HLQPDO���6WXGHQWHQ��-D��DQJHNUHX]W�KDEHQ��GHXWHW�HLQHUVHLWV�VLFKHU�DXI

HLQ� PDQJHOQGHV� %HZXVVWVHLQ� GHU� 6WXGLHUHQGHQ� I�U� GLHVHV� 3UREOHP� KLQ� ±� XQG� GDV

VFKRQ� YRU� GHP� HLJHQWOLFKHQ� 7HVW�� $QGHUHUVHLWV� KDEHQ� ���� JDU� NHLQH� $QWZRUW

JHJHEHQ��'LHV� LVW�ZRKO� HLQ� ,QGL]� I�U� GLH� 6FKZLHULJNHLW� HLQHU� VROFKHQ� )UDJHVWHOOXQJ�

0DQ�GDUI�ZRKO�YHUPXWHQ��GDVV�GRFK�PHKU�DOV���YRQ����6WXGHQWHQ�GDV�.RQ]HSW�YRQ

%HVWlQGHQ� XQG� )O�VVHQ� ZlKUHQG� LKUHV� 6WXGLXPV� VFKRQ� HLQPDO� EHJHJQHW� LVW�� QXU

YLHOOHLFKW� HEHQ� QLFKW� PLW� JHQDX� GHQ� %H]HLFKQXQJHQ� �%HVWDQGV��� XQG� �%HZHJXQJV�

PDVVHQ��� 0DQ� NDQQ� DQQHKPHQ�� GDVV� VLFK� YLHOH� 6WXGHQWHQ� GXUFK� GLHVH� SUl]LVH

YRUJHJHEHQHQ�%HJULIIH�YHUXQVLFKHUQ�OLH�HQ�XQG�OLHEHU�NHLQH�DOV�HLQH�IDOVFKH�$QWZRUW

JDEHQ�
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�� (UJHEQLVVH�GHV�3UHWHVWV

�0DUWLQ�:DLJXQ\�

'HU� 3UHWHVW�ZXUGH� YRQ� ��� 3HUVRQHQ� ����PlQQOLFK�� ���ZHLEOLFK�� DXVJHI�OOW�� ��� GHU

7HLOQHKPHU�KDWWHQ�EHUHLWV� LP�6HPHVWHU�GDYRU�HLQHQ�lKQOLFK�JHVWDOWHWHQ�7HVW�DXVJH�

I�OOW�

4.1. Ergebnisse Aufgabe A

$EELOGXQJ������$XIJDEH�$���$QJDEH

:LH�DXV�GHU�$QJDEH�LQ�$EELOGXQJ���HUVLFKWOLFK��PXVVWHQ�GLH�9HUVXFKVSHUVRQHQ��93Q�

]XQlFKVW�HUNHQQHQ��GDVV�YRQ�������ELV������8KU�HLQ�NRQVWDQWHU�=XIOXVV�YRQ����/LWHUQ

SUR�6WXQGH�EHVWHKW��XQG�GLHVHQ�LQ�GDV�'LDJUDPP�HLQ]HLFKQHQ�

1XU����GHU����3HUVRQHQ�HUNDQQWHQ�NRUUHNW��GDVV�HV�VLFK�XP�HLQH�NRQVWDQW�EOHLEHQGH

=XIOXVVJU|�H�KDQGHOW��(LQH�0HKUKHLW�YRQ����93Q�]HLFKQHWH�GHQ�LP�/DXIH�GHU�=HLW�DE

������OLQHDU�VWHLJHQGHQ�%HVWDQG�DQ�:DVVHU�LQ�GHU�5HJHQWRQQH�HLQ��(LQLJH�9HUVXFKV�

SHUVRQHQ�EHU�FNVLFKWLJWHQ�GDEHL�QLFKW��GDVV�GLH�7RQQH�QXU�����O�)DVVXQJVYHUP|JHQ

KDW� XQG� ]HLFKQHWHQ� GHQ� %HVWDQG� DXFK� �EHU� GLH� *UHQ]H� YRQ� ���� O� �GLH� QDFK� YLHU

6WXQGHQ�=XIOXVV�XP�������HUUHLFKW�ZLUG��KLQDXV�HLQ��0DQ�NDQQ�GLHV�VR�LQWHUSUHWLHUHQ�

GDVV� GLHVH� 3HUVRQHQ� GHQ� NXPXOLHUWHQ� =XIOXVV� LP� /DXIH� GHU� =HLW� LQ� GDV� 'LDJUDPP
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HLQJHWUDJHQ� KDEHQ�� $OV� ZDKUKDIW� NXULRV� PXVV� PDQ� GLH� /|VXQJHQ� YRQ� DFKW� 93Q

EH]HLFKQHQ�� EHL� GHQHQ� GHU� %HVWDQG� LQ� )RUP� HLQHU� 7UHSSHQIXQNWLRQ� HLQJH]HLFKQHW

ZXUGH�� VR�� DOV� RE� VLFK� MHGH� 6WXQGH� JHQDX�PLW� GHP�*RQJVFKODJ� GLH�:DVVHUPHQJH

VFKODJDUWLJ�XP����/LWHU� HUK|KHQ�Z�UGH��:R�GDV�:DVVHU� GDI�U� SO|W]OLFK� KHUNRPPW�

OlVVW� VLFK� OHLGHU�QLFKW� HUDKQHQ��$XFK�PLW�GHU�8KU]HLW� KDWWHQ�HLQLJH�7HLOQHKPHU� LKUH

3UREOHPH�XQG�]HLFKQHWHQ�GHQ�=XIOXVV��E]Z��%HVWDQG��EHUHLWV�DE�������8KU�HLQ�

(LQH� %HVRQGHUKHLW� LVW� DXFK�� GDVV� DOOH� �� NRPSOHWW� ULFKWLJHQ� $QWZRUWHQ� QXU� YRQ

PlQQOLFKHQ� 93Q� VWDPPHQ�� $XIJUXQG� GHU� JHULQJHQ� DEVROXWHQ� =DKO� LVW� GLHV� MHGRFK

QRFK�NHLQ�VLJQLILNDQWHV�(UJHEQLV�

,P�'LDJUDPP��$EIOXVV�HLQHU�5HJHQWRQQH��VROOWHQ�GLH�93Q�HLQHQ�NRQVWDQWHQ�$EIOXVV

YRQ����/LWHU�6WXQGH�]ZLVFKHQ�������XQG�������8KU�HLQ]HLFKQHQ�

+LHU� ZDUHQ� GLH� 7HLOQHKPHU� HWZDV� HUIROJUHLFKHU� DOV� EHLP� (UNHQQHQ� GHV� =XIOXVVHV�

,PPHUKLQ�]HLFKQHWHQ�HOI�3HUVRQHQ�HLQHQ�YROOVWlQGLJ�ULFKWLJHQ�*UDSKHQ�HLQ��(UVFK�W�

WHUQG�LVW�DOOHUGLQJV��GDVV�GLH�=DKO�GHU�DQQlKUHQG�ULFKWLJHQ�*UDSKHQ�GHXWOLFK�JHULQJHU

ZDU� DOV�EHL�GHU�=XIOXVV�7HLODXIJDEH��(UNDQQWHQ�EHL�GHU�HUVWHQ�7HLODXIJDEH�QRFK���

9HUVXFKVSHUVRQHQ�� GDVV� HV� VLFK� XP� HLQHQ� =XIOXVV� XQG� QLFKW� XP� HLQHQ� %HVWDQG

KDQGHOWH�� ZDUHQ� GLHV� EHLP� $EIOXVV� QXU�PHKU� ���� $XFK� LP� ]ZHLWHQ� 7HLO� KDWWHQ� GLH

7HLOQHKPHU�LKUH�3UREOHPH�PLW�GHU�8KU]HLW�XQG�]HLFKQHWHQ�RIW�DXFK�HLQHQ�$EIOXVV�YRQ

����/LWHUQ�MH�6WXQGH�HLQ�

7DEHOOH������$QWZRUWHQ�$XIJDEH����7HLODXIJDEH�$EIO�VVH

Geschlecht
komplett

richtig

Flüsse
richtig,

falscher
Zeitpunkt

Zeit richtig,
Abfluss falsch

Falsche Zeit,
falscher

Abfluss vom
Ansatz her

richtig
Richtige Zeit,
sonst falsch

total
falsch Gesamt

m 6 24 3 6 11 50
w 5 1 12 2 6 18 44
Gesamt 11 1 36 5 12 29 94

7DEHOOH� �� ]HLJW� GLH� 9HUWHLOXQJ� GHU� $QWZRUWHQ� I�U� GLH� 7HLODXIJDEH� �$EIOXVV� DXV� GHU

5HJHQWRQQH���JHJOLHGHUW�QDFK�*HVFKOHFKW��:LH�EHL�GHU�7HLODXIJDEH��=XIO�VVH��JLEW�HV

DXFK� KLHU� NHLQHQ� VLJQLILNDQWHQ� =XVDPPHQKDQJ� ]ZLVFKHQ� $QWZRUWYHUKDOWHQ� XQG

*HVFKOHFKW���'DI�U�KDW�GLH�$Q]DKO�GHU�NRPSOHWW� IDOVFKHQ�$QWZRUWHQ�VWDUN�]XJHQRP�
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PHQ� ��� EHLP� =XIOXVV�� ��� EHLP� $EIOXVV��� 0DQ� N|QQWH� GDGXUFK� IDVW� ]XP� 6FKOX�

NRPPHQ��GDVV�YLHOH�9HUVXFKVSHUVRQHQ�HLQIDFK�QXU�LUJHQG�HLQHQ�*UDSKHQ��QDFK�*H�

I�KO��HLQ]HLFKQHW�KDEHQ�±�]XPLQGHVW�OlVVW�GLH�NXULRVH�9LHOIDOW�DQ�7UHSSHQIXQNWLRQHQ�

*HUDGHQ��.XUYHQ�XQG�lKQOLFKHP�GDUDXI�VFKOLH�HQ�

4.2. Ergebnisse Aufgabe B

$EELOGXQJ������$XIJDEH�%���$QJDEH

+LHU� VROOWH� DXV� GHU� 7DEHOOH� HUNDQQW�ZHUGHQ�� GDVV� GHU� %HVWDQG� DQ� 3DWLHQWHQ� LQ� GHU

1DFKW� YRP� ����� DXI� GHQ� ����� DP� K|FKVWHQ� LVW��� 'LHV� NDQQ� PDQ� GXUFK� IROJHQGH

hEHUOHJXQJ� DXFK� RKQH� JHQDXHV� 1DFKUHFKQHQ� HUNHQQHQ�� %LV� HLQVFKOLH�OLFK� ����

ZXUGHQ�DQ�MHGHP�7DJ�PHKU�3DWLHQWHQ�DXIJHQRPPHQ�DOV�HQWODVVHQ��GDKHU�PXVVWH�GLH

=DKO�GHU�3DWLHQWHQ�DP�(QGH�MHGHV�7DJHV�K|KHU�VHLQ�DOV�]X�7DJHVEHJLQQ��$E������LVW

HV� JHQDX� XPJHNHKUW�� MHGHQ� 7DJ� ZHUGHQ� PHKU� 3DWLHQWHQ� HQWODVVHQ� DOV� QHX

DXIJHQRPPHQ�ZRUGHQ�VLQG��'DPLW� VLQNW�GLH�=DKO�GHU� 3DWLHQWHQ� ODXIHQG�� ,QVJHVDPW

���������������������������������������
��,Q�GHU�$XVZHUWXQJ�ZXUGH�MHGH�GHU�$QWZRUWHQ������RGHU�����VRZLH�DXFK�����������DOV�ULFKWLJ�JHZHUWHW�
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IROJW� GDUDXV�� GDVV� LQ� GHU� 1DFKW� YRQ� ����� DXI� ����� GLH� PHLVWHQ� 3DWLHQWHQ� LP� 6SLWDO

ZDUHQ��:HLWHUV�PXVVWH�GLH�$QWZRUW�DXI�7HLOIUDJH�%��VRZLH�DOOH�$QWZRUWHQ��GDV�OlVVW

VLFK� QLFKW� JHQDX� VDJHQ�� EHJU�QGHW� ZHUGHQ�� $X�HUGHP� PXVVWH� GHU� K|FKVWH

%UXWWRDEIOXVV� �������� VRZLH� GHU� K|FKVWH�1HWWRDEIOXVV� �������� HUPLWWHOW�ZHUGHQ��ZDV

VLFK�DXFK�VHKU�HLQIDFK�DXV�GHU�7DEHOOH�DEOHVHQ�E]Z��HUUHFKQHQ�OlVVW�

������������93Q�HUUHFKQHWHQ�GXUFK�$GGLHUHQ�XQG�6XEWUDKLHUHQ�GHU�$XIQDKPHQ�XQG

(QWODVVXQJHQ�NRUUHNW�GHQ�K|FKVWHQ�%HVWDQG�DQ�3DWLHQWHQ�]XP������,QVJHVDPW�N|QQWH

PDQ� VRJDU� QRFK� YRQ� HLQHU� K|KHUHQ� $Q]DKO� DQ� ULFKWLJHQ� $QWZRUWHQ� DXVJHKHQ�� GD

ZHLWHUH����71�VLFK�GXUFK�5HFKHQIHKOHU�RGHU�)HKOHLQVFKlW]XQJHQ�LUUWHQ��,PPHUKLQ���

71�HUNDQQWHQ��GDVV�GHU�PD[LPDOH�%HVWDQG�PLW�GHU�*HJHQ�EHUVWHOOXQJ�YRQ�$XIQDK�

PHQ�XQG�(QWODVVXQJHQ�LQ�=XVDPPHQKDQJ�VWHKW��$XFK�ZHQQ�GLH�PHLVWHQ�GHU�NRUUHN�

WHQ�$QWZRUWHQ�YRQ�PlQQOLFKHQ�93�NDPHQ�� VR�ZDU� DXFK�KLHU� GLH�$EKlQJLJNHLW� YRP

*HVFKOHFKW�QLFKW�VLJQLILNDQW��'LH�PHLVWHQ�GHU����93��GLH�DQJDEHQ��'LH�)UDJH�OlVVW�VLFK

QLFKW�EHDQWZRUWHQ��EHJU�QGHWHQ�GLHV�PLW�GHP�)HKOHQ�HLQHV�$QIDQJVEHVWDQGHV��GHU

LKUHU�0HLQXQJ�QDFK�Q|WLJ�ZlUH��XP�GHQ�ODXIHQGHQ�%HVWDQG�]X�HUUHFKQHQ�

:HLW� ZHQLJHU� 3UREOHPH� KDWWHQ� GLH� 71� PLW� GHU� %HVWLPPXQJ� GHU� K|FKVWHQ� =DKO� DQ

(QWODVVXQJHQ� �)UDJH� %���� +LHU� NDPHQ� LPPHUKLQ� ��� 71� ��������� DXI� GLH� NRUUHNWH

$QWZRUW�

'LH�)UDJH�%���:DQQ�ZXUGHQ�GLH�PHLVWHQ�%HWWHQ�IUHL��EHUHLWHWH�KLQJHJHQ�PHKU�93Q

6FKZLHULJNHLWHQ�����93Q�ZDUHQ�GHU�0HLQXQJ��GDVV�HV�VLFK�XP�GLHVHOEH�)UDJH�ZLH�EHL

%��KDQGHOWH��0DQ�NDQQ�QDW�UOLFK�DUJXPHQWLHUHQ��GDVV� I�U� MHGHQ�3DWLHQWHQ��GHU�GDV

6SLWDO�YHUOlVVW��DXFK�HLQ�%HWW�IUHL�ZLUG�XQG�LQ�GLHVHP�6LQQH�KlWWHQ�)UDJH�%��XQG�%�

WDWVlFKOLFK�GLHVHOEH�$QWZRUW��QlPOLFK��GDVV�DP�������GLH�PHLVWHQ������(QWODVVXQJHQ

VWDWWIDQGHQ�� ,QWHQGLHUW� ZDU� DOOHUGLQJV� PLW� )UDJH� %��� ZDQQ� SHU� 6DOGR� GLH� PHLVWHQ

%HWWHQ�IUHL�ZXUGHQ�� ,QVJHVDPW�ZLUG�PDQ�GLH�(UJHEQLVVH�EHL�%��ZRKO�]XU�FNKDOWHQG

LQWHUSUHWLHUHQ� P�VVHQ�� ZHLO� VLFK� ]ZHL� XQWHUVFKLHGOLFKH� $QWZRUWHQ� SODXVLEHO

DUJXPHQWLHUHQ�ODVVHQ��0HKU�NXULRV�DOV�SODXVLEHO�ZDUHQ�KLQJHJHQ�HLQLJH�GHU�%HJU�Q�

GXQJHQ�YRQ�93Q��GLH�PHLQWHQ��)UDJH�%��OLH�H�VLFK�QLFKW�EHDQWZRUWHQ��ZLH�HWZD���(V

IHKOW�GLH�$QJDEH�RE�GLH�3DWLHQWHQ�VWDWLRQlU�RGHU�DPEXODQW�EHKDQGHOW�ZHUGHQ���
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4.3. Ergebnisse Aufgabe C

$EELOGXQJ������$XIJDEH�&���$QJDEH

'LHVHV�%HLVSLHO� LVW�YRQ�GHU�$XIJDEHQVWHOOXQJ�GHU�$XIJDEH�%�VHKU�lKQOLFK��:LHGHUXP

VROOWH� GHU� PD[LPDOH� %HVWDQG� DQ� $XWRV� DXI� GHP� 8QLSDUNSODW]� IHVWJHVWHOOW� ZHUGHQ�

VRZLH� GLH� JU|�WH� $EIOXVVJU|�H�� 'HU� 8QWHUVFKLHG� ]X� $XIJDEH� %� EHVWDQG� LQ� GHU

'DUVWHOOXQJ� GHU� )OXVVJU|�HQ� DOV� *UDSKLN�� 'LH� ULFKWLJH� /|VXQJ� I�U� GHQ� PD[LPDOHQ

%HVWDQG�OLHJW�JHQDX�LP�6FKQLWWSXQNW�GHU�.XUYHQ��HWZD��XP����8KU���'LH�$UJXPHQWD�

WLRQ�OlXIW�DQDORJ�ZLH�EHL�$XIJDEH�%��YRU����8KU�NRPPHQ�LQ�MHGHU�6WXQGH�PHKU�$XWRV

DQ�DOV�DEIDKUHQ��GDKHU�PXVV�GLH�=DKO�GHU�$XWRV�DP�(QGH�GHU�6WXQGH�JU|�HU�VHLQ�DOV

]X�%HJLQQ�GHU�6WXQGH��8PJHNHKUW�IDKUHQ�QDFK�������8KU�MHGH�6WXQGH�PHKU�$XWRV�DE

DOV� DQNRPPHQ�� XQG� VRPLW� VLQNW� GLH� =DKO� GHU� $XWRV� YRQ� YROOHU� 6WXQGH� ]X� YROOHU

6WXQGH�� =XVlW]OLFK� VROOWHQ� GLH� 7HLOQHKPHU� DXFK� HLQH� %HJU�QGXQJ� I�U� LKUH� /|VXQJ

DEOLHIHUQ��'LH�PHLVWHQ�$EIDKUWHQ�ZDUHQ�ZLHGHUXP�DXV�GHU�$EIDKUWHQNXUYH�HUVLFKWOLFK

XQG�GLHVH�HUUHLFKWH�LQ�GHU�6WXQGH�YRQ�������ELV�������8KU�LKUHQ�+RFKSXQNW�

0LW� GHP� (UNHQQHQ� GHV� %HVWDQGHV� KDWWHQ� EHL� GLHVHU� $XIJDEH� ZHVHQWOLFK� PHKU

7HLOQHKPHU� 3UREOHPH� DOV� EHL� GHU� 7DEHOOHQGDUVWHOOXQJ�� ZR� YLHOH� 93Q� QRFK� GXUFK

VLPSOHV�$XVUHFKQHQ�GDV�NRUUHNWH�0D[LPXP�EHVWLPPHQ�NRQQWHQ��'LH�*UDSKLN�ZXUGH

���������������������������������������
��:LH�EHL�$XIJDEH�%�ZXUGH�ZLHGHUXP�MHGH�$QJDEH�]ZLVFKHQ����XQG����8KU�DOV�ULFKWLJ�JHZHUWHW�
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QXU�YRQ����3HUVRQHQ�ULFKWLJ�LQWHUSUHWLHUW��GLH�LP�6FKQLWWSXQNW�GHQ�PD[LPDOHQ�%HVWDQG

HUNDQQWHQ�� 'HU� *UR�WHLO� GHU� 7HLOQHKPHU�� ��� 9HUVXFKVSHUVRQHQ�� QDKPHQ� GHQ

+RFKSXQNW�GHU�$QNXQIWVNXUYH�E]Z����9HUVXFKVSHUVRQHQ�QDKPHQ�GHQ�+RFKSXQNW�GHU

$EIDKUWVNXUYH� DOV� %HVWDQGVPD[LPXP�DQ��'LH�PHLVWHQ� 93Q� KLHOWHQ� DOVR� GHQ� =XIOXVV

LUUW�POLFK�I�U�GHQ�%HVWDQG�

,QWHUHVVDQW�VLQG�DXFK�GLH�%HJU�QGXQJHQ�I�U�GLH�/|VXQJHQ��6HOEVW�EHL�GHQ�ULFKWLJHQ

/|VXQJHQ�ZXUGH�RIW�QLFKW�GLH�NRUUHNWH�%HJU�QGXQJ�JHJHEHQ��'HU�*UR�WHLO�GHU�7HLO�

QHKPHU�QDKP�GHQ�JU|�WHQ�$EVWDQG�]ZLVFKHQ�GHQ�.XUYHQ�DQ��(LQH�KlXILJH�$QWZRUW

ODXWHWH� VRPLW� �$QN�QIWH� PLQXV� $EIDKUWHQ��� (LJHQWOLFK� LVW� GLHVH� $QWZRUW� YRQ� GHU

*UXQGLGHH�KHU�ULFKWLJ��:HQQ�GHU�1HWWRIOXVV���EHWUlJW��DOVR�=XIOXVV�XQG�$EIOXVV�JOHLFK

JUR�� VLQG� �6FKQLWWSXQNW��� LVW� GHU� JU|�WH� %HVWDQG� HUUHLFKW�� 'HQQRFK� PHLQWHQ� PLW

GLHVHU�$QWZRUW�GLH�PHLVWHQ�7HLOQHKPHU�GHQQRFK�GHQ�$EVWDQG�]ZLVFKHQ�GHQ�.XUYHQ�

(LQLJH�JDEHQ�GLUHNW�DQ��GDVV�GLH�PHLVWHQ�$QN�QIWH�E]Z��$EIDKUWHQ�I�U�GHQ�PD[LPDOHQ

%HVWDQG�DXVVFKODJJHEHQG�ZlUHQ�

(UVWDXQOLFK�LVW�DXFK�GHU�=XVDPPHQKDQJ�]ZLVFKHQ�$QWZRUW�DXI�GLH�)UDJH�&��XQG�GHU

(LJHQEHXUWHLOXQJ� EH]�JOLFK� GHV� /HVHQV� YRQ� *UDSKLNHQ�� ,QVJHVDPW� KDEHQ� VLFK� ��

9HUVXFKVSHUVRQHQ� DOV� �VHKU� JXW�� RGHU� �JXW�� HLQJHVFKlW]W�� 9RQ� GLHVHQ� KDEHQ� DOOHU�

GLQJV�QXU�YLHU�GLHVHU�7HLOQHKPHU�HLQH�ULFKWLJH�$QWZRUW�DEJHJHEHQ��9RQ�GHQ����93Q�

GLH�VLFK�PLW��GXUFKVFKQLWWOLFK��EHZHUWHWHQ��NDPHQ�LPPHUKLQ�DXFK�]HKQ�3HUVRQHQ�DXI

GDV� ULFKWLJH�(UJHEQLV�� ,QVJHVDPW�]HLJW�VLFK��GDVV�GLHMHQLJHQ��GLH�VLFK� LP�/HVHQ�YRQ

*UDSKLNHQ� DOV� �VHKU� JXW�� RGHU� �JXW�� HLQVFKlW]WHQ�� NHLQHVZHJV� $XIJDEH� &�� EHVVHU

EHZlOWLJWHQ�DOV�GLH��EULJHQ�

)�QI]HKQ�7HLOQHKPHU�JDEHQ�DQ��GDVV�GLHVH�$XIJDEH�QLFKW�O|VEDU�VHL��9LHOH�EHJU�QGH�

WHQ�GLHV�GDPLW��GDVV�GLH�*UDSKLN�]X�XQJHQDX�VNDOLHUW�ZlUH�E]Z��GDV�VLH�]X�NRPSOL]LHUW

ZlUH�RGHU�GDVV�GLH�*UDSKLN�NHLQH�%HVWlQGH�DQJHEH�

0LW�GHU�]ZHLWHQ�$XIJDEHQVWHOOXQJ�&��KDWWHQ�GLH�7HLOQHKPHU�ZHLW�ZHQLJHU�3UREOHPH�

���7HLOQHKPHU�JDEHQ�KLHU�GLH�NRUUHNWH�/|VXQJ�DQ��+LHU�NDQQ�PDQ�DOVR�HLQHQ�5�FN�

VFKOX�� ]LHKHQ�� GDVV� EHL� HLQHP� JUDSKLVFK� JHJHEHQHP�$EIOXVV� GDV�0D[LPXP� GLHVHV

$EIOXVVHV�UHODWLY�VLFKHU�HUNDQQW�ZHUGHQ�NDQQ��=XVlW]OLFK�XQXQWHUVXFKWHQ�ZLU��RE�I�U
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%HL�GHU�)UDJH�GHU�PD[LPDOHQ�$EIOXVVJU|�H�HLQ�=HLWLQWHUYDOO�RGHU�HLQ�=HLWSXQNW�DQJH�

JHEHQ�ZXUGH��+LHU� HQWVFKLHGHQ� VLFK� ��� I�U� HLQ� =HLWLQWHUYDOO� XQG� ��� I�U� HLQHQ� =HLW�

SXQNW�� 'LHV� NDQQ� PDQ� DXI� GLH� $QJDEH� ]XU�FN]XI�KUHQ�� ZR� EHL� GHU� 6NDOLHUXQJ

HEHQIDOOV�,QWHUYDOOH�YHUZHQGHW�ZHUGHQ�

4.4. Ergebnisse Aufgabe D

$EELOGXQJ������$XIJDEH�'���$QJDEH

'LHVH�$XIJDEH�LVW�GHU�NODVVLVFKHU�%DGHZDQQHQ�$XIJDEH�DXV��%DWKWXE�'\QDPLFV��YRQ

6ZHHQH\�6WHUPDQ������� VHKU� lKQOLFK��'LH� 93Q�PXVVWHQ� KLHU� ]XHUVW� GLH� /HLVWXQJHQ

�=XIOXVVJU|�HQ��GHU�'UXFNSXPSHQ�HUNHQQHQ�XQG�DQVFKOLH�HQG� LQ�HLQ�YRUJHIHUWLJWHV

'LDJUDPP� GHQ� %HVWDQG� DQ� :DVVHU� LP� :DVVHUDXVJOHLFKVEHKlOWHU� HLQ]HLFKQHQ�� 'LH

ULFKWLJH�/|VXQJ�LVW�DXV�$EELOGXQJ�����HUVLFKWOLFK�
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$EELOGXQJ������0XVWHUO|VXQJ�$XIJDEH�'

'LH�/HLVWXQJ�GHU�3XPSHQ�NDQQ�GLUHNW�DXV�GHU�*UDSKLN�DEJHOHVHQ�ZHUGHQ��'LH�/HLV�

WXQJ� GHU� 'DXHUSXPSH� EHWUlJW� NRQVWDQW� ��� /LWHU�0LQXWH�� ZLH� ��� GHU� 93Q� ULFKWLJ

HUNDQQWHQ�� 'LH� /HLVWXQJ� GHU� .XU]]HLW�+RFKOHLVWXQJVSXPSH� LVW� HLQIDFK� GLH� 'LIIHUHQ]

DXI�GHQ�*HVDPW]XIOXVV�YRQ����/LWHU�0LQXWH��DOVR����/LWHU�PLQ��'LHV�NRQQWH�HEHQIDOOV

DXV� GHU� *UDSKLN� UHFKW� HLQIDFK� HUPLWWHOW� ZHUGHQ� XQG� ZXUGH� YRQ� ��� 93Q� NRUUHNW

HUNDQQW�

'DV�=HLFKQHQ�GHV�%HVWDQGVJUDSKHQ��GHU�HLQH�=LFN]DFNNXUYH�PLW�GHQ�+RFKSXQNWHQ�EHL

��0LQXWHQ�XQG�EHL����0LQXWHQ�XQG�GHQ�7LHISXQNWHQ�EHL���0LQXWHQ�XQG����0LQXWHQ

GDUVWHOOW�ILHO�GHQ�PHLVWHQ�93Q�UHFKW�VFKZHU�

(V�ZXUGH�DXFK�QRFK�XQWHUVXFKW��LQZLHZHLW�GLH�HLQ]HOQHQ�/|VXQJHQ�IROJHQGH�.ULWHULHQ

HUI�OOHQ�

• ,VW�GHU�=XIOXVV�JU|�HU�DOV�GHU�$EIOXVV��VWHLJW�GLH�:DVVHUPHQJH

• ,VW�GHU�$EIOXVV�JU|�HU�DOV�GHU�=XIOXVV��VLQNW�GLH�:DVVHUPHQJH

• 'HU�*UDSK�VROO�NHLQH�GLVNRQWLQXLHUOLFKHQ�6SU�QJH�HQWKDOWHQ��HU�LVW�VWHWLJ�
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• 'LH�([WUHPZHUWH�GHV�*UDSKHQ�WUHWHQ�GDQQ�DXI��ZHQQ�GHU�1HWWRIOXVV�JOHLFK�QXOO

LVW��W �������������

• ,Q� MHGHP� $QVFKQLWW� LVW� GHU� 1HWWRIOXVV� NRQVWDQW�� GHU� %HVWDQG� PXVV� OLQHDU

VWHLJHQ�RGHU�IDOOHQ

• 'LH�0D[LPD�OLHJHQ�EHL������GLH�0LQLPD�EHL�����/LWHU�%HVWDQG�

:DUHQ�DOOH�GLHVH�.ULWHULHQ�HUI�OOW�VR�ZXUGH�GLH�*UDSKLN�DOV�ULFKWLJ�HLQJHVWXIW��1XU���

/|VXQJHQ�ZDUHQ�YROONRPPHQ�NRUUHNW�

$XV�GHP�(UI�OOWVHLQ�E]Z��1LFKW�(UI�OOWVHLQ�HLQ]HOQHU�GHU�DQJHI�KUWHQ�.ULWHULHQ�ZXUGH

YHUVXFKW��DXFK�GLH�QLFKW�YROOVWlQGLJ�NRUUHNWHQ�/|VXQJHQ�LQ�*UXSSHQ�]X�NODVVLIL]LHUHQ�

1HEHQ� GHQ� ��� YROONRPPHQ� NRUUHNWHQ� /|VXQJHQ� ZDUHQ� ZHLWHUH� ��� /|VXQJHQ� �KLQ�

VLFKWOLFK� GHV� V\PPHWULVFKHQ� =LFN�=DFNPXVWHUV�� EHLQDKH� NRUUHNW�� 9LHOHQ� GHU� 93Q

JHODQJ� HV� MHGRFK� QLFKW�� YRQ� GHQ� )O�VVHQ� DXI� GLH� :DVVHUPHQJH� �GHQ� %HVWDQG� DQ

:DVVHU�� ]X� VFKOLH�HQ�� ��� 7HLOQHKPHU� ]HLFKQHWHQ� DOV� %HVWDQG� HLQHQ� lKQOLFKHQ� *UD�

SKLNW\S�ZLH�LQ�GHU�$QJDEH�PLW�YHUWLNDOHQ�6SU�QJHQ�]X�GHQ�=HLWSXQNWHQ�����������)�QI

9SQ� HQWVFKLHGHQ� VLFK� �EHUKDXSW� I�U� KRUL]RQWDOH�*HUDGHQ��ZDV� GHU� ,GHH� HQWVSULFKW�

GDVV�VLFK�GHU�:DVVHUVWDQG�VLFK��EHUKDXSW�QLFKW�lQGHUW���'LH�UHVWOLFKHQ����7HLOQHKPHU

OLHIHUWHQ�*UDSKHQ��GLH�QXU�DOV�WRWDO�IDOVFK�NODVVLIL]LHUW�ZHUGHQ�NRQQWHQ�RGHU�JDEHQ�JDU

NHLQH�/|VXQJ�DQ�

(UVWDXQOLFK� LVW�� GDVV� �� YRQ� ��� 93Q�� GLH� VLFK� EHL� LKUHP� *UDSKLNYHUVWlQGQLV� PLW

�VFKOHFKW�� HLQJHVWXIW� KDEHQ�� GHQQRFK� HLQH� ULFKWLJH� /|VXQJ� DEJDEHQ�� 9RQ� GHQ

3HUVRQHQ��GLH�VLFK�EH]�JOLFK�LKUHU�)lKLJNHLW��*UDSKLNHQ�]X�OHVHQ��DOV���VHKU�JXW��E]Z�

�JXW��HLQVFKlW]WHQ��ZDUHQ�QXU�����E]Z������DOOHU�/|VXQJHQ�NRUUHNW�

���������������������������������������
��(LQH�93Q�JDE�PLW�HLQHU�VROFKHQ�/|VXQJ�JDE�LP�DQVFKOLH�HQGHQ�,QWHUYLHZ�DQ��GDVV�VLH�GHQ�%HVWDQG
DQ�:DVVHU�DOV�Y|OOLJ�XQDEKlQJLJ�YRQ�GHQ�=X��XQG�$EIO�VVHQ�VLHKW�



8QWHUVFKHLGXQJ�YRQ�%HVWDQGV��XQG�)OXVVJU|�HQ �����

4.5. Ergebnisse Aufgabe E

$EELOGXQJ������$XIJDEH�(���$QJDEH

'LHVH� )UDJH� ZDU� YRQ� GHU� $XIJDEHQVWHOOXQJ� KHU� lKQOLFK� ZLH� GLH� LQ� $XIJDEH� '�

:LHGHUXP�PXVVWHQ�GLH�9HUVXFKVSHUVRQHQ�GHQ�%HVWDQG�DQ�:DVVHU�HLQHU�%DGHZDQQH

HLQ]HLFKQHQ��GLHVPDO�VWDPPHQ�GLH�'DWHQ�DOOHUGLQJV�DXV�HLQHU�YHUEDOHQ�$QJDEH��'HU

%HVWDQG� ZlFKVW� YRQ� ������ 8KU� ELV� ������ 8KU� NRQVWDQW� SHU� 6DOGR� XP� �� /LWHU� SUR

0LQXWH�DXI�LQVJHVDPW����/LWHU�XP�������8KU��$E�������8KU�EHWUlJW�GHU�=XIOXVV�I�QI

0LQXWHQ� ODQJ� ��� /LWHU�0LQXWH� �DOVR� LQVJHVDPW� ��� /LWHU�� ELV� ]X� HLQHP� *HVDPW�

ZDVVHUVWDQG�YRQ����/LWHUQ��$E�������YHUULQJHUW�VLFK�GHU�%HVWDQG�GDQQ�NRQVWDQW�XP��

/LWHU� SUR� 0LQXWH� XQG� GLH� :DQQH� LVW� VRPLW� H[DNW� ]HKQ� 0LQXWHQ� VSlWHU� OHHU�� +LHU
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PXVVWHQ� GLH� 9HUVXFKVSHUVRQHQ� I�U� GLH� HUVWHQ� �� 0LQXWHQ� HLQHQ� 1HWWR]XIOXVV

DXVUHFKQHQ� XQG� GDQQ� HLQHQ� NRQVWDQWHQ� =XIOXVV� XQG� HLQHQ� NRQVWDQWHQ� $EIOXVV

EHVWLPPHQ�

(UVWDXQOLFKHUZHLVH� ZDUHQ� KLHU� GLH� 93Q�ZHVHQWOLFK� HUIROJUHLFKHU� DOV� EHL� $XIJDEH� '�

REZRKO� GLH� $XIJDEHQVWHOOXQJ� VHKU� lKQOLFK� LVW�� ��� 7HLOQHKPHU� JDEHQ� HLQH� Y|OOLJ

NRUUHNWH� /|VXQJ� DQ�XQG�ZHLWHUH� DFKW� KDWWHQ� QXU� NOHLQHUH� 5HFKHQIHKOHU�� $EHU� DXFK

ZHLWHUH����7HVWSHUVRQHQ�KDWWHQ�YRP�$QVDW]�KHU�HLQH�ULFKWLJH�/|VXQJ��REZRKO�EHUHLWV

JU|EHUH�)HKOHU�HLQJHEDXW�ZXUGHQ�����93Q�JDEHQ�DXI�)UDJH�(�HQWZHGHU�NHLQH�RGHU

HLQH�NRPSOHWW�IDOVFKH�/|VXQJ�DE�

$XV� GHP� 9HUJOHLFK� ]X� $XIJDEH� '� GDUI� PDQ� YRUVLFKWLJ� VFKOLH�HQ�� GDVV� GLH� 93Q

ZHVHQWOLFK�ZHQLJHU�3UREOHPH�KDEHQ��HLQH�YHUEDOH�$QJDEH�]X�LQWHUSUHWLHUHQ��DOV��JUD�

SKLVFK�JHJHEHQH�=X��XQG�$EIO�VVH�NRUUHNW�LQ�%HVWlQGH�XP]XZDQGHOQ��'HQQRFK�VLQG

GLH�EHLGHQ�$XIJDEHQ�'�XQG�(�QLFKW�XQDEKlQJLJ�YRQ�HLQDQGHU��,PPHUKLQ�NRQQWHQ���

GHU����93Q��GLH�EHUHLWV�$XIJDEH�'�ULFKWLJ�JHO|VW�KDWWHQ��DXFK�%HLVSLHO�(�NRUUHNW�O|VHQ�

4.6. Zusammenfassung

$EVFKOLH�HQG�ZXUGH�YRQ�XQV�XQWHUVXFKW��ZLH�YLHOH�$XIJDEHQ�GLH�HLQ]HOQHQ�93Q� � LP

3UHWHVW�YROOVWlQGLJ�ULFKWLJ�JHO|VW�KDEHQ��'LHVH�(UJHEQLVVH�ZDUHQ�HUQ�FKWHUQG�����YRQ

���9SQ�������VFKDIIWHQ�NHLQ�HLQ]LJHV�GHU�I�QI�$XIJDEHQ�$�(�YROOVWlQGLJ�ULFKWLJ��=ZHL

3HUVRQHQ� VFKDIIWHQ� HLQ� %HLVSLHO� NRUUHNW�� LPPHUKLQ� ��� 3HUVRQHQ� ������ O|VWHQ

ZHQLJVWHQV�]ZHL�GHU�I�QI�$XIJDEHQ�NRUUHNW��'UHL��E]Z��YLHU�NRUUHNW�JHO|VWH�%HLVSLHOH

VFKDIIWHQ�QXU� MHZHLOV�HLQH�3HUVRQ�� �(WZDV� IUHXQGOLFKHU� IlOOW�GDV�(UJHEQLV�DXV��ZHQQ

PDQ� GLH� I�QI� $XIJDEHQ� LQ� � ��� 7HLODQWZRUWHQ� ]HUOHJW� �$EELOGXQJ� ������ 0DQ� HUKlOW

LQVJHVDPW�HLQH�UHFKW� VFK|QH�1RUPDOYHUWHLOXQJ�PLW�HLQHP�0D[LPDOZHUW�EHL��� ULFKWLJ

JHO|VWHQ� 7HLODXIJDEHQ�� 'LH� $Q]DKO� GHU� HUIROJUHLFK� JHO|VWHQ� 7HLODXIJDEHQ� ZDU� PLW

NHLQHU�GHU�9DULDEOHQ�$OWHU��*HVFKOHFKW��0DWXUDQRWH�XQG�6HOEVWHLQVFKlW]XQJ�]XP�*UD�

SKLNYHUVWlQGQLV�VLJQLILNDQW�NRUUHOLHUW�
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$EELOGXQJ������+lXILJNHLWVYHUWHLOXQJ�GHU�$QWZRUWHQ

$EVFKOLH�HQG�VHL�QRFK�HUZlKQW��GDVV�PDQ�GLH�(UJHEQLVVH�GHV�3UHWHVWV�DXFK�XQWHU�GHU

7DWVDFKH�EHWUDFKWHQ�PXVV��GDVV�ZHGHU�6DQNWLRQV��QRFK�+RQRULHUXQJVP|JOLFKNHLWHQ

I�U� GLH� 7HLOQHKPHU� YRUJHVHKHQ� ZDUHQ�� 9LHOH� P|JHQ� VLFK� GDKHU� QLFKW� ULFKWLJ

DQJHVWUHQJW�KDEHQ�XQG�GDKHU�N|QQWH�HV�DXFK�]X�GLHVHQ�GRFK� UHFKW�HUQ�FKWHUQGHQ

(UJHEQLVVHQ� NRPPHQ�� DOOHUGLQJV� KDEHQ� YRUDQJHJDQJHQH� lKQOLFKH� 8QWHUVXFKXQJHQ

YRQ� 6ZHHQH\�6WHUPDQ� ������� XQG�2VVLPLW]� �����D�� ����E�� DXFK� NHLQH�ZHVHQWOLFK

DQGHUHQ�(UJHEQLVVH�JHEUDFKW�

0DQ�N|QQWH�DXIJUXQG�DOO�GLHVHU�7HVWV�EHPHUNHQ��GDVV�HLJHQWOLFK�YLHOH�/HXWH�PLW
NRPSOH[HUHQ�*UDSKLNSUREOHPVWHOOXQJHQ�6FKZLHULJNHLWHQ�KDEHQ�RGHU�HLQIDFK�]X
VFKODPSLJ�EHL�GHQ�/|VXQJHQ�XQG�EHLP�$EOHVHQ�GHU�'DWHQ�VLQG��9HUEDOH�$QJDEHQ�XQG
DXFK�WDEHOODULVFKH�$QJDEHQ�YHUXUVDFKHQ�ZHLW�ZHQLJHU�3UREOHPH�ZLH�GLH�(UJHEQLVVH
GRFK�UHFKW�HLQGHXWLJ�JH]HLJW�KDEHQ�
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�� (UJHEQLVVH�GHV�3RVWWHVWV

�0HODQLH�=ROWDQ�

'HU� 3RVWWHVW� ZXUGH� HWZD� I�QI� :RFKHQ� QDFK� GHP� &UDVK� .XUV� GXUFKJHI�KUW�� 'LH

$XIJDEHQ�ZDUHQ�GHQHQ�EHLP�3UHWHVW�VHKU�lKQOLFK��'LHVHU�7HVW�ZXUGH�QXU�PHKU�YRQ

���3HUVRQHQ�����PlQQOLFK�����ZHLEOLFK��DXVJHI�OOW�

5.1. Ergebnisse Aufgabe F

$EELOGXQJ������$XIJDEH�)���$QJDEH

%HL� GLHVHU� $XIJDEH� JHKW� HV� GDUXP�� GLH�:DVVHUPHQJH� �� DOVR� HLQH� %HVWDQGVJU|�H� �

HLQ]X]HLFKQHQ�� 'HU� %HVWDQG� VROOWH� DXV� GHQ� JHJHEHQHQ� )OXVVJU|�HQ� HUUHFKQHW

ZHUGHQ��9RQ�������ELV�������ZDU�GLH�5HJHQWRQQH�OHHU��DE�������VWLHJ�GHU�%HVWDQG

NRQVWDQW� XP� ���O� SUR� 6WXQGH�� 8P� ������ZDU� GLH� 7RQQH� VFKOLH�OLFK�PLW� ���� /LWHUQ

JHI�OOW��XQG�GD�GLHV�JHQDX�GHP�)DVVXQJVYHUP|JHQ�GHU�5HJHQWRQQH�HQWVSULFKW�EOLHE

DXFK�GHU�%HVWDQG��WURW]�GHV�DQKDOWHQGHQ�5HJHQV�EHL�����/LWHU�

9RQ�GHQ����7HVWSHUVRQHQ�]HLFKQHWHQ�LPPHUKLQ����� �����GHQ�*UDSKHQ�ULFKWLJ�HLQ�

1XU� YLHU� $QWZRUWHQ� ZDUHQ� NRPSOHWW� IDOVFK�� 'LH� 7H[WDQJDEH� ZXUGH� RIIHQVLFKWOLFK

YHUVWDQGHQ�XQG�GLH�PHLVWHQ�]HLFKQHWHQ�GHQ�*UDSKHQ�ULFKWLJ�HLQ�
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$XIJUXQG� GHV� KRKHQ� $QWHLOV� DQ� NRUUHNWHQ� $QWZRUWHQ� XQG� GHU� UHFKW� NOHLQHQ

6WLFKSUREHQJU|�H� YHUZXQGHUW� HV� QLFKW�� GDVV� NHLQHUOHL� VLJQLILNDQWH� =XVDPPHQKlQJH

]ZLVFKHQ� GHP� $QWZRUWYHUKDOWHQ� DXI� $XIJDEH� )� XQG� GHQ� 9DULDEOHQ� *HVFKOHFKW�

0DWKHPDWLNQRWH�RGHU�6HOEVWHLQVFKlW]XQJ�LP�8PJDQJ�PLW�*UDSKLNHQ�IHVWVWHOOHQ�

0DQ� NDQQ� EHL� GLHVHP� %HLVSLHO� DXFK� HLQHQ� 9HUJOHLFK� PLW� GHU� $XIJDEH� +� ]LHKHQ�

*UXQGVlW]OLFK�JLQJ�HV�EHL�EHLGHQ�)UDJHQ�XP�GDV�(LQ]HLFKQHQ�HLQHV�%HVWDQGHV��:DV

VLFK�DEHU�VFKRQ�XQWHUVFKLHG��ZDU�GLH�$QJDEH��%HL�GHP�%HLVSLHO�)�ZXUGHQ�GLH�)O�VVH

YHUEDO�EHVFKULHEHQ��EHL�$XIJDEH�+�MHGRFK�ZDUHQ�DXV�JUDILVFK�JHJHEHQHQ�)O�VVHQ�GHU

]XJHK|ULJH�%HVWDQG�]X�HUPLWWHOQ��%HL�GLHVHP�%HLVSLHO�+�NRQQWH�DXFK�EHLP�3RVWWHVW

QXU� ����DOOHU� $QWZRUWHQ� NRUUHNW�� ZDV� GDUDXI� VFKOLH�HQ� OlVVW�� GDVV� GLH� 7HLOQHKPHU

WURW]� GHV� &UDVKNXUVHV� QRFK� LPPHU� HLQLJH� 3UREOHPH� KDWWHQ�� � JUDILVFK� JHJHEHQH

)OXVVJU|�HQ�NRUUHNW�]X�LQWHUSUHWLHUHQ�

5.2. Ergebnisse Aufgabe G

$EELOGXQJ������$XIJDEH�*���$QJDEH

'LH� 6WRU\� YRQ� $XIJDEH� *� HQWVSULFKW� JHQDX� GHU� YRQ� $XIJDEH� &� EHLP� 9RUWHVW�� 'HU

HLQ]LJH�8QWHUVFKLHG�EHVWDQG�GDULQ��GDVV�GLH�$QJDEH�EHL�$XIJDEH�*�WDEHOODULVFK�VWDWW

GXUFK� HLQHQ� *UDSKHQ� HUIROJWH�� $X�HUGHP� VROOWH� GLH� 9RUJDQJVZHLVH�� ZLH� GLH

9HUVXFKVSHUVRQHQ� DXI� GHQ� JU|�WHQ� %HVWDQG� NRPPW� E]Z�� ZDUXP� GLHVHU� QLFKW� ]X

HUPLWWHOQ�LVW��JHNRPPHQ�VLQG���EHJU�QGHW�ZHUGHQ�
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'LH� PHLVWHQ� )DKU]HXJH� VWDQGHQ� XP� ������ 8KU� DP� 8QL�3DUNSODW]� �)UDJH� *���� 'LH

$UJXPHQWDWLRQ� OlXIW� ZLH� EHLP� 9RUWHVW�� ELV� ������ 8KU� NRPPHQ� MHGH� 6WXQGH� PHKU

$XWRV� DQ� DOV� DEIDKUHQ� XQG� VRPLW� LVW� GLH� $Q]DKO� GHU� $XWRV� DP� (QGH� MHGHU� 6WXQGH

JU|�HU�DOV� ]X�%HJLQQ��1DFK������� LVW� HV�JHQDX�XPJHNHKUW�� LQ� MHGHU�6WXQGH� IDKUHQ

PHKU� $XWRV� DE� DOV� DQNRPPHQ�� � :LH� EHLP� 9RUWHVW� ZXUGH� MHGRFK� MHGH� =HLWDQJDEH

]ZLVFKHQ����XQG����8KU�DOV�ULFKWLJ�JHZHUWHW�

,QVJHVDPW����3HUVRQHQ�EHDQWZRUWHWHQ�GLHVH� )UDJH� ULFKWLJ��:HLWHUH� QHXQ�3HUVRQHQ

VDKHQ� GHQ� K|FKVWHQ� 3XQNW� GHU� $QN�QIWH� DOV� GHQ� ULFKWLJHQ� =HLWSXQNW� DQ�� ZDV

ZLHGHUXP�GDUDXI�KLQZHLVW��GDVV�GLHVH�3HUVRQHQ�GHQ�JU|�WHQ�=XIOXVV�DOV�PD[LPDOHQ

%HVWDQG�DQQDKPHQ�

'LH� ULFKWLJH�%HJU�QGXQJ� LVW�� GDVV�ELV������� MHGH�6WXQGH�PHKU�$XWRV� DQJHNRPPHQ

VLQG�ZLH�DEJHIDKUHQ�XQG�GDV�HV�DE�GLHVHP�=HLWSXQNW�XPJHNHKUW� LVW��'LHV�ZDU�DXFK

GLH�PHLVW�JHQDQQWH�%HJU�QGXQJ�GHU�9HUVXFKVSHUVRQHQ�

9RQ�GHQ����3HUVRQHQ��ZHOFKH�GHQ�=HLWSXQNW�ULFKWLJ�HUNDQQW�KDWWHQ��JDEHQ����GLHVH

%HJU�QGXQJ� DQ�� $FKW� 3HUVRQHQ� JDEHQ� DQ�� GHQ� =HLWSXQNW� GXUFK� $GGLHUHQ� XQG

6XEWUDKLHUHQ�HUPLWWHOW�]X�KDEHQ�� �'HU�6FKQLWWSXQNW�GHU�)OXVVJU|�HQ�ZXUGH�YRQ�GUHL

3HUVRQHQ� DOV�*UXQG� DQJHJHEHQ�XQG�GLH� UHVWOLFKHQ����3HUVRQHQ�JDEHQ� OHLGHU� NHLQH

%HJU�QGXQJ�DQ�

6HKU� LQWHUHVVDQW�VLQG�GLH�3UREOHPH�GHU�GUHL�3HUVRQHQ�GHQHQ�HV�XQP|JOLFK�HUVFKLHQ

GLHVH� )UDJH� ]X� EHDQWZRUWHQ�� =ZHL� GDYRQ� JDEHQ� DOV� %HJU�QGXQJ� GHQ� IHKOHQGHQ

%HVWDQG�DQ�$XWRV�YRP�9RUWDJ�DQ��-HGRFK�NlPH�PDQ�DXFK�]XU�JOHLFKHQ�/|VXQJ��ZHQQ

PDQ� HLQHQ� %HVWDQG� JHJHEHQ� KlWWH��0DQ� N|QQWH� MHGH� =DKO� DOV� %HVWDQG� DQQHKPHQ�

GDV�(UJHEQLV�Z�UGH�JOHLFK�EOHLEHQ��GD�HV�LQ�GLHVHP�)DOO�GHU�1HWWR]XIOXVV�ZLFKWLJ�LVW�

(LQH� 7HVWSHUVRQ� ZDU� GHU� 0HLQXQJ�� GDVV� )OXVVJU|�HQ� JHJHEHQ� VLQG� XQG� NHLQH

'LDJUDPP�� 'LHVH� 7HVWSHUVRQ� KDWWH� GDV� JUDSKLVFKH� %HLVSLHO� YRP� 9RUWHVW� MHGRFK

ULFKWLJ� JHO|VW�� ZRUDXV� VLFK� VFKOLH�HQ� OlVVW�� GDVV� VLH� HLQIDFK� PLW� GHU� 7DEHOOHQIRUP

�EHUIRUGHUW� ZDU�� XQG� QLFKW� HUNDQQWH�� ZLH� PDQ� LQ� GLHVHP� )DOO� GHQ� �6FKQLWWSXQNW�

EHVWLPPW�
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%HL�GHU�$XIJDEH�*���GLH�)UDJH�QDFK�GHU�JU|�WHQ�$EQDKPH�GHU�$XWRV��JDEHQ�VRJDU���

3HUVRQHQ�GLH�ULFKWLJH�$QWZRUW��:HLWHUH���3HUVRQHQ� LUUWHQ�VLFK�XP�SOXV�PLQXV�HLQHQ

7DJ��'LH�YHUEOHLEHQGHQ���3HUVRQHQ�KDEHQ�EHLP�JHVDPWHQ�%HLVSLHO��EHUKDXSW�NHLQH

$QWZRUWHQ�JHJHEHQ�

5.3. Ergebnisse Aufgabe H

$EELOGXQJ������$XIJDEH�+���$QJDEH

$XFK� GLHVH� $XIJDEH� LVW� IDVW� LGHQW� PLW� GHU� $XIJDEH� '� GHV� 9RUWHVWHV�� 'HU� HLQ]LJH

8QWHUVFKLHG�LVW��GDVV�GLH�$XIJDEH�+�H[DNW�LQ�GHU�(LQNOHLGXQJ��ZLH�VLH�LQ�GHU��%DWKWXE�
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$XIJDEH��YRQ�6ZHHQH\�6WHUPDQ��������JHVWHOOW�ZXUGH��'LH�$XIJDEH�EHVWDQG�GDULQ�

DXV� GHQ� JHJHEHQHQ� =X�� XQG� $EIO�VVHQ� GLH� :DVVHUPHQJH� � LQ� GHU� %DGHZDQQH� ]X

HUPLWWHOQ��

9RQ�MHGHU�/|VXQJ�ZXUGH�ZLH�EHLP�9RUWHVW�EHXUWHLOW��LQZLHZHLW�VLH�IROJHQGHQ�.ULWHULHQ

JHQ�JW�

• ,VW�GHU�=XIOXVV�JU|�HU�DOV�GHU�$EIOXVV��VWHLJW�GLH�:DVVHUPHQJH

• ,VW�GHU�$EIOXVV�JU|�HU�DOV�GHU�=XIOXVV��VLQNW�GLH�:DVVHUPHQJH

• 'HU�*UDSK�VROO�NHLQH�GLVNRQWLQXLHUOLFKHQ�6SU�QJH�HQWKDOWHQ��HU�LVW�VWHWLJ�

• 'LH�([WUHPZHUWH�GHV�*UDSKHQ�WUHWHQ�GDQQ�DXI��ZHQQ�GHU�1HWWRIOXVV�JOHLFK�QXOO

LVW

• ,Q� MHGHP� $EVFKQLWW� LVW� GHU� 1HWWRIOXVV� NRQVWDQW�� GHU� %HVWDQG� PXVV� OLQHDU

VWHLJHQ�RGHU�IDOOHQ

• 'LH�%HVWDQGVPD[LPD�OLHJHQ�EHL�����/LWHUQ�QDFK���E]Z�����0LQXWHQ��GLH�0LQLPD

EHL�����/LWHUQ�QDFK���E]Z�����0LQXWHQ�

9RUZHJ�NDQQ�PDQ�VDJHQ��GDVV�GLHVHV�%HLVSLHO�XQWHU�DOOHQ�$XIJDEHQ�GHV�1DFKWHVWV�GLH

PHLVWHQ� 3UREOHPH� EHUHLWHWH�� 'DV� (LQ]HLFKQHQ� HLQHU� =LFN]DFNNXUYH� HUVFKLHQ� YLHOHQ

QLFKW�SODXVLEHO��:LFKWLJ�ZDU�HV��LQ�GLHVHP�%HLVSLHO�]X�HUNHQQHQ��GDVV�HV�VLFK�KLHU�XP

HLQH�%HVWDQGVNXUYH�KDQGHOWH��GLH�HLQ]X]HLFKQHQ�ZDU�

,QVJHVDPW����3HUVRQHQ�]HLFKQHWHQ�GLH�NRUUHNWH�/|VXQJ�HLQ�� VLH�HUI�OOWHQ�VRPLW�DOOH

REHQ�JHQDQQWHQ�.ULWHULHQ�I�U�GLH�ULFKWLJH�(LQVWXIXQJ�GHU�*UDSKLN�'�

:HLWHUH����3HUVRQHQ�HUNDQQWHQ� LPPHUKLQ�GHQ�NRQWLQXLHUOLFKHQ�=LFN]DFNOLQLHQYHUODXI

NRUUHNW�XQG�]HLFKQHWHQ�GLHVHQ� IDVW� ULFKWLJ�HLQ��$FKW�7HLOQHKPHU�HUNDQQWHQ��GDVV�HV

VLFK� ]XPLQGHVW� XP� HLQHQ� $QVWLHJ� XQG� HLQHQ� $EIDOO� KDQGHOWH�� ]HLFKQHWHQ� GLHV� DEHU

VSUXQJKDIW�XQG�lKQOLFK�ZLH�LQ�GHU�$QJDEH�HLQ��6HFKV�7HLOQHKPHU�KLHOWHQ�KRUL]RQWDOH

*HUDGHQ� I�U� GLH� ULFKWLJH� /|VXQJ�� 'LH� YHUEOHLEHQGHQ� ]HKQ� 7HLOQHKPHU� JDEHQ� NHLQH

/|VXQJ�DQ�

$XFK� KLHU� NRQQWH� ]ZLVFKHQ� GHP� $QWZRUWYHUKDOWHQ� DXI� )UDJH� +� XQG� GHQ� 9DULDEOHQ

*HVFKOHFKW�� 6HOEVWHLQVFKlW]XQJ� LP� /HVHQ� YRQ� *UDSKLNHQ�� 0DWKHPDWLNQRWH� XVZ�

���������������������������������������
��6DFKORJLVFK�HUVFKHLQW�GLH�(LQNOHLGXQJ�DOV�=X��XQG�$EIOXVV�HLQHU�%DGHZDQQH�QLFKW�VR�UHDOLVWLVFK�ZLH
GLH�(LQNOHLGXQJ�PLW�GHP�:DVVHUDXVJOHLFKVEHKlOWHU��:HU�OlVVW�VFKRQ�LQ�VHLQHU�%DGHZDQQH�GHQ�$EIOXVV
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NHLQHUOHL� VLJQLILNDQWHU�=XVDPPHQKDQJ�JHIXQGHQ�ZHUGHQ�� �0DQ�NDQQ� OHGLJOLFK�HLQHQ

OHLFKWHQ�7UHQG�IHVWVWHOOHQ��GDVV�NDQQ�PDQ�VDJHQ��GDVV�GLH�ZHLEOLFKHQ�7HVWSHUVRQHQ

HWZDV�VFKOHFKWHU�DEJHVFKQLWWHQ�KDEHQ�DOV�GLH�PlQQOLFKHQ�93Q�

5.4. Ergebnisse Aufgabe K

$EELOGXQJ������$XIJDEH�.���$QJDEH

��������������������������������������������������������������������������������������������������������������������������
SHUPDQHQW�RIIHQ�XQG�OlVVW�JOHLFK]HLWLJ�XQXQWHUEURFKHQ�:DVVHU�HLQODXIHQ��XQG�GDV�LP�9LHUPLQXWHQWDNW
DEZHFKVHOQG�VWDUN�XQG�VFKZDFK"
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,Q� GLHVHU� $XIJDEH� JLQJ� HV� GDUXP�� ZLH� VFKRQ� DXFK� GHU� DQDORJHQ� $XIJDEH� %� LP

9RUWHVW��GHQ�PD[LPDOHQ�%HVWDQG�DQ�3DWLHQWHQ��GLH�PHLVWHQ�(QWODVVXQJHQ�VRZLH�GLH

JU|�WH�$Q]DKO�DQ�IUHL�ZHUGHQGHQ�%HWWHQ�]X�HUPLWWHOQ��(V�PXVVWH�DOVR�HLQ�%HVWDQG��HLQ

$EIOXVV� XQG� HLQ� 1HWWRDEIOXVV� HUNDQQW� ZHUGHQ�� :HLWHUV� VROOWH� GLH� $QWZRUW� DXI� GLH

)UDJH�QDFK�GHQ�PD[LPDOHQ�%HVWDQG�DQ�3DWLHQWHQ�EHJU�QGHW�ZHUGHQ��'HU�8QWHUVFKLHG

]XP� 9RUWHVW� EHVWDQG� GDULQ�� GDVV� GLH� $QWZRUWHQ� LQ� %HLVSLHO� +� DXV� HLQHU� 7DEHOOH

KHUDXVJHOHVHQ�ZHUGHQ�PXVVWHQ��ZREHL�HV�VLFK�KLHU�XP�HLQH�.XUYHQJUDSKLN�KDQGHOW�

'LH�$QWZRUW�DXI�GLH�)UDJH�QDFK�GHQ�7DJ�PLW�GHQ�PHLVWHQ�3DWLHQWHQ�LP�6SLWWDO�ZlUH

NRUUHNWHUZHLVH� GLH� 1DFKW� YRQ� ������� DXI� ������� JHZHVHQ�� 'LHV� ZXUGH� YRQ� ��

3HUVRQHQ�ULFKWLJ�HUNDQQW��(V�JDE�QXU�HLQH�3HUVRQ��GLH�XP�HLQHQ�7DJ�PLW�LKUHU�$QWZRUW

GDQHEHQ� ODJ�� MHGRFK� LQVJHVDPW����3HUVRQHQ��ZHOFKH�GDV�'DWXP�PLW� GHP�JU|�WHP

3DWLHQWHQ]XZDFKV��6DOGR�$XIQDKPHQ�(QWODVVXQJHQ��DOV�GLH�ULFKWLJH�/|VXQJ�DQVDKHQ�

'LH� ULFKWLJH� %HJU�QGXQJ� ZlUH� JHZHVHQ�� GDVV� HV� ELV� ����������� MHGHQ� 7DJ� PHKU

$XIQDKPHQ� DOV� (QWODVVXQJHQ� JLEW� XQG� GDVV� DE� ����������� MHGHQ� 7DJ� PHKU

(QWODVVXQJHQ�DOV�$XIQDKPHQ�]X�YHU]HLFKQHQ�VLQG��'LHVH�%HJU�QGXQJ�ZXUGH�YRQ���

GHU����3HUVRQHQ�JHJHEHQ��ZHOFKH�GLH�YRULJH�)UDJH�DXFK�ULFKWLJ�EHDQWZRUWHW�KDWWHQ�

:HLWHUH� ��� 3HUVRQHQ� EHJU�QGHWHQ� LKUH� $QWZRUW� DXI� GLH� YRULJH� )UDJH� PLW� GHP

6FKQLWWSXQNW� GHU� .XUYHQ�� $OV� ZDKUKDIW� DP�VDQW� NDQQ� PDQ� GLH� $QWZRUW� HLQHU

9HUVXFKVSHUVRQ� EH]HLFKQHW�� � 1XU� HLQH� 3HUVRQ� JDE� DQ�� GXUFK� GLH� $GGLWLRQ� GHU

9HUlQGHUXQJHQ�DXI�GLH�ULFKWLJH�/|VXQJ�JHNRPPHQ�]X�VHLQ�

(LQH�ZHLWHUH�EHOLHEWH��DOOHUGLQJV�IDOVFKH��%HJU�QGXQJ���LPPHUKLQ�YRQ����3HUVRQHQ��

ZDU��GDVV�GLH�K|FKVWH�'LIIHUHQ]�]ZLVFKHQ�$XIQDKPHQ�XQG�(QWODVVXQJHQ�GLH�ULFKWLJH

/|VXQJ�EULQJW��'LHVH�9HUVXFKVSHUVRQHQ�KDEHQ��ZLH� VLFK� VFKRQ� HUDKQHQ� OlVVW�� DXFK

GLH�YRULJH�)UDJH�QLFKW�NRUUHNW�EHDQWZRUWHW�

,Q�GHU�GULWWHQ�)UDJH�ZDU�HV�GLH�$XIJDEH�KHUDXV]XILQGHQ��ZDQQ�GLH�PHLVWHQ�3DWLHQWHQ

GDV� 6SLWDO� YHUODVVHQ� KDEHQ�� 'LH� ULFKWLJH� $QWZRUW� ZDU� GHU� ������� ZDV� DXFK� YRQ� ��

3HUVRQHQ�ULFKWLJ�HUNDQQW�ZXUGH��'LHVH�)UDJH�ILHO�GHQ�7HVWSHUVRQHQ�DQVFKHLQHQG�DP

OHLFKWHVWHQ��GD�HV�GLH�)UDJH�PLW�GHQ�PHLVWHQ�ULFKWLJHQ�$QWZRUWHQ�LVW��(LQH�3HUVRQ�JDE

GDV�'DWXP�PLW�GHU�JU|�WHQ�3DWLHQWHQDEQDKPH��DOVR�GHQ�6DOGR�]ZLVFKHQ�$XIQDKPHQ
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XQG� (QWODVVXQJHQ� DOV� ULFKWLJH� /|VXQJ� DQ� XQG� NDP� VRPLW� DXI� GHQ� ���������� =ZHL

ZHLWHUH�7HLOQHKPHU�KDWWHQ�$EOHVHXQJHQDXLJNHLWHQ�E]Z��6FKUHLEIHKOHU� ]X�YHU]HLFKHQ

�����������

5.5. Ergebnisse Aufgabe L

$EELOGXQJ������$XIJDEH�/���$QJDEH

'LHVH�$XIJDEH�lKQHOWH�GHP�5HJHQWRQQHQEHLVSLHO�GHV�9RUWHVWHV��$XFK�KLHU�VROOWHQ�GLH

7HLOQHKPHU� HLQHQ� NRQVWDQWHQ� =XIOXVV� XQG� HLQHQ� $EIOXVV� LQQHUKDOE� GHU� ULFKWLJHQ

=HLWVSDQQHQ�HUNHQQHQ�

'DV� +DXSWSUREOHP� EHL� GLHVHU� $XIJDEH� KDW� VLFK� LP� 9HUJOHLFK� ]XP� 3UHWHVW� NDXP

JHlQGHUW��:HLWHUKLQ�HUNDQQWHQ�UHODWLY�ZHQLJH�9HUVXFKVSHUVRQHQ��GDVV�KLHU�=X��XQG
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$EIO�VVH�JHVXFKW�ZDUHQ�XQG�QLFKW�GHU�%HVWDQG�DQ�:DVVHU�LQ�GHU�:DQQH��ZLH�HU�YRQ

YLHOHQ�93Q�HLQJH]HLFKQHW�ZXUGH�

'HU� =XIOXVV� ZXUGH� YRQ� ��� 7HLOQHKPHUQ� NRUUHNW� HLQJH]HLFKQHW�� 'LHVH� 3HUVRQHQ

HUNDQQWHQ� HLQHQ� =XIOXVV�� GHU� XP������� EHJDQQ� XQG� XP�������� DOV�+HUU�0DLHU� GLH

%DGHZDQQH�VFKORVV��HQGHWH��$X�HUGHP�ZXUGH�YRQ�GLHVHQ�93Q�DXFK�NRUUHNW�HUNDQQW�

GDVV�HV�VLFK�XP�HLQHQ�PD[LPDOHQ�=XIOXVV�YRQ�NRQVWDQW����/LWHUQ�KDQGHOWH��:lKUHQG

GHV�=HLWUDXPHV�]ZLVFKHQ�������XQG�������VRZLH�������XQV�������EHWUXJ�GHU�=XIOXVV

1XOO�/LWHU�

:HLWHUH� YLHU� 3HUVRQHQ� HUNDQQWHQ� GHQ� %HJLQQ� XQG� GDV� (QGH� GHV� =XIOXVVHV�� VRZLH

DXFK�GLH�NRQVWDQWH�=XIOXVVPHQJH�YRQ����/LWHUQ��=ZHL�7HVWSHUVRQHQ�HUNDQQWHQ�GHQ

ULFKWLJHQ� %HJLQQ� GHV� =XIOXVVHV� XQG� DXFK� GLH� NRQVWDQWH� =XIOXVVPHQJH�� GHU� =XIOXVV

HQGHWH�MHGRFK�QLFKW�XP��������VLHEHQ�7HLOQHKPHU�MHGRFK�QXU�PHKU�GLH�ULFKWLJH�=HLW

YRQ�������ELV��������8QWHU�GLHVHQ�JH]HLFKQHWHQ�*UDSKHQ�ZDUHQ�=XIOXVVPHQJHQ�ELV

]X�����/LWHU�]X�ILQGHQ�

'LH�0HKUKHLW�GHU�7HLOQHKPHU��QlPOLFK����HUNDQQWHQ��EHUKDXSW�QXU�PHKU�GHQ�%HJLQQ

GHV�=XIOXVVHV��(LQ�(QGH�GHV�=XIOXVVHV�RGHU�JDU�HLQH�NRQVWDQWH����/LWHU�=XIOXVVPHQJH

ZDUHQ�QLFKW�]X�ILQGHQ��'LH�UHVWOLFKHQ����3HUVRQHQ�]HLFKQHWHQ�*UDSKHQ��GLH�HLJHQWOLFK

QXU�PHKU�DOV�ÄNXULRV³�HLQ]XVWXIHQ�VLQG��8QWHU�GLHVHQ�*UDSKHQ�NDQQ�PDQ��DQJHIDQJHQ

PLW�.XUYHQ�XQG�7UHSSHQIXQNWLRQHQ��VHKU�YLHOH�ÄNUHDWLYH³�/|VXQJHQ�ILQGHQ�

'HU�$EIOXVV�GHU�%DGHZDQQH�ZXUGH�YRQ����7HLOQHKPHUQ�NRUUHNW�HLQJH]HLFKQHW��'LHVHU

EHJLQQW�XP��������GD�+HUU�0DLHU� GHQ�$EIOXVV� RIIHQ� YHUJLVVW� XQG� HQGHW� XP�������

ZHQQ�GHU�$EIOXVV�JHVFKORVVHQ�ZLUG��,Q�GHU�QlFKVWHQ�=HLW�JLEW�HV�NHLQHQ�$EIOXVV��ELV

VFKOLH�OLFK�+HUU�0DLHU�XP�������GHQ�$EIOXVV�ZLHGHU�|IIQHW�XQG�GLH�JHVDPWHQ����/LWHU�

PLW� HLQHP�NRQVWDQWHQ�$EIOXVV� YRQ� ��� /LWHU� SUR�0LQXWH�ZLHGHU� DXVULQQHQ� OlVVW�� 'LH

%DGHZDQQH�LVW�DE�������ZLHGHU�OHHU�

'LH�YHUVFKLHGHQHQ�9DULDQWHQ�YRQ�$QWZRUWHQ�GHU�9HUVXFKVSHUVRQHQ�lKQHOQ�VHKU�VWDUN

GHQ� 3UREOHPHQ�� ZHOFKH� GLH� 7HLOQHKPHU� DXFK� PLW� GHP� =XIOXVV� KDWWHQ�� 'LHV� OlVVW
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ZLHGHUXP� GDUDXI� VFKOLH�HQ�� GDVV� GDV� +DXSWSUREOHP� EHL� GLHVHU� $XIJDEH�� LQ� GHU

8QWHUVFKHLGXQJ�]ZLVFKHQ�%HVWDQG�XQG�)OXVVJU|�HQ�OLHJW�

=ZLVFKHQ�GHP�*HVFKOHFKW�GHU�7HLOQHKPHU�XQG�GHU�5LFKWLJNHLW�GHU�$QWZRUWHQ�EHVWHKW

EHL�EHLGHQ�7HLODXIJDEHQ�NHLQ�=XVDPPHQKDQJ�

5.6. Zusammenfassung

=XP� 6FKOXVV� ZXUGHQ� DXFK� QRFK� I�U� GHQ� 3RVWWHVW� GLH� *HVDPW]DKO� GHU� ULFKWLJHQ

$QWZRUWHQ��ZHOFKH�YRQ�MHGHU�3HUVRQ�DEJHJHEHQ�ZXUGHQ�XQWHUVXFKW��'D]X�WHLOWHQ�ZLU

GHQ� 7HVW� LQ� ��� 7HLOIUDJHQ�� GLH� HV� ]X� EHDQWZRUWHQ� JDOW�� 'DV� XQWHQ� DQJHI�JWH

'LDJUDPP� VWHOOW� GDV� (UJHEQLV� GDU�� 1XU� HLQH� 3HUVRQ� HUUHLFKWH� GDV� 0D[LPXP� DQ

ULFKWLJHQ� $QWZRUWHQ�� MHGRFK� JDE� DXFK� QLHPDQG� HLQHQ� 7HVW� PLW� ZHQLJHU� DOV� GUHL

NRUUHNWHQ� /|VXQJHQ� DE�� ZDV� LP� *HJHQVDW]� ]XP� 3UHWHVW� MHGRFK� GHU� )DOO� ZDU�� 'HU

0HGLDQ�ODJ�EHLP�3RVWWHVW�EHL���ULFKWLJHQ�$QWZRUWHQ��YRQ������EHLP�3UHWHVW�EHILQGHW

VLFK�GLHVHU�:HUW�EHL���YRQ�����ZDV�PDQ�GRFK�DOV�HLQH�VS�UEDUH�9HUEHVVHUXQJ�LQ�GHU

3HUIRUPDQFH�GHXWHQ�NDQQ��:LH�VFKRQ�LP�3UHWHVW��NDQQ�PDQ�DXFK�LP�3RVWWHVW�NHLQH

=XVDPPHQKlQJH� ]ZLVFKHQ� $OWHU�� *HVFKOHFKW�� 0DWXUDQRWH� XQG� 6HOEVWHLQVFKlW]XQJ

]XP�*UDSKLNYHUVWlQGQLV�IHVWVWHOOHQ�
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$EELOGXQJ������+lXILJNHLWVYHUWHLOXQJ�GHU�$QWZRUWHQ�GHV�3RVWHVW
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�� 9HUJOHLFK�3UHWHVW�±�3RVWWHVW

�0HODQLH�=ROWDQ�XQG�0DUWLQ�:DLJXQ\�

1DFKGHP�ZLU� QXQ� GLH� (UJHEQLVVH� GHV� 3UHWHVWV� XQG� GHV� 3RVWWHVWV�� HUOlXWHUW� KDEHQ�

JHKHQ�ZLU�QXQ�DXI�GLH� =XVDPPHQKlQJH�XQG�8QWHUVFKLHGH� LQ� GHQ�(UJHEQLVVHQ� YRQ

3UH��XQG�3RVWWHVW�HLQ�

'DEHL� JHKHQ� ZLU� EHLP� 9RUWHVW� YRQ� HLQHU� *UXQGEDVLV� YRQ� ��� 3HUVRQHQ� XQG� EHLP

1DFKWHVW�YRQ�HLQHU�%DVLV�YRQ����3HUVRQHQ�DXV��G��K��3UR]HQWDQJDEHQ�EH]LHKHQ�VLFK

EHLP�3UHVWHVW�DXI�GLH�%DVLV������ ����3HUVRQHQ�XQG�3UR]HQWDQJDEHQ�YRP�3RVWWHVW

EH]LHKHQ�VLFK�DXI������ ����3HUVRQHQ���0DQ�KlWWH�DOV�$OWHUQDWLYH�I�U�GHQ�9HUJOHLFK

DXFK�DOOH�3HUVRQHQ�DXVVFKHLGHQ�N|QQHQ��GLH�QLFKW�EHLGH�7HVWV�JHPDFKW�KDEHQ�

(UJlQ]HQG� NRQQWHQ� ZLU� PLW� +LOIH� GHU� &RGHQDPHQ� GLH� /HLVWXQJVHQWZLFNOXQJ� YRQ

HLQ]HOQHQ� 7HLOQHKPHUQ� GLUHNW� YHUJOHLFKHQ�� +LHU� ]HLJWHQ� VLFK� LQWHUHVVDQWH� 9HU�

EHVVHUXQJHQ�� ]�� 7�� EHL� HLQ]HOQHQ� 93Q� DEHU� DXFK� JHZLVVH� 9HUVFKOHFKWHUXQJHQ�� $XI

MHGHQ�)DOO�NDQQ�PDQ�EH]�JOLFK�GHU�$XVZLUNXQJHQ�GHV�&UDVKNXUVHV�HLQLJH�YRUVLFKWLJH

5�FNVFKO�VVH�]LHKHQ�

'LH� EHLGHQ� 7HVWV�ZDUHQ� YRP�'HVLJQ� KHU� VHKU� lKQOLFK�� GLH� $XIJDEHQJHELHWH�ZDUHQ

JOHLFK� JHZlKOW�� -HGRFK� ZXUGHQ� GLH� %HLVSLHOH� LQ� XQWHUVFKLHGOLFKHU� 9HUSDFNXQJ

�6WRULHV��XQG�OHLFKWHU�9DULDWLRQ�GDUJHVWHOOW��'LH�IROJHQGH�7DEHOOH�JLEW�HLQHQ�hEHUEOLFN�

�'HQ�9HUJOHLFK�GHU�%HLVSLHOH�GHU�EHLGHQ�7HVWV�KDEHQ�ZLU�QDFK�GHQ�]X�HUOHGLJHQGHQ

+DXSW�$XIJDEHQ�JHJOLHGHUW��

���������������������������������������
��%HLP�9RUWHVW�HQWVSULFKW�HLQHU�3HUVRQ�HLQH�9HUlQGHUXQJ�YRQ���������EHLP�1DFKWHVW�VFKOlJW�VLFK�HLQH
9HUlQGHUXQJ�XP�HLQH�3HUVRQ�SUR]HQWXHOO�EHUHLWV�PLW��EHU������QLHGHU��$XV�GLHVHP�*UXQG�ZXUGHQ�GLH
3UR]HQWDQJDEHQ�DXI�JDQ]H�3UR]HQW�JHUXQGHW��ZHLO�KLHU�$UJXPHQWDWLRQHQ�PLW�=HKQWHOSUR]HQWHQ�IHKO�DP
3ODW]H�ZlUHQ�
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7DEHOOH������=XVDPPHQKDQJ�GHU�$XIJDEHQ�YRQ�9RU��XQG�1DFKWHVW

$XIJDEH 9RUWHVW�±�6WRU\ 1DFKWHVW�±�6WRU\
=X��XQG�$EIOXVV�]HLFKQHQ $XIJDEH�$

5HJHQWRQQH
$XIJDEH�/
+HUU�0DLHU�EDGHW

%HVWlQGH�XQG�)O�VVH�DXV
7DEHOOH�OHVHQ

$XIJDEH�%
.UDQNHQKDXV

$XIJDEH�*
8QLSDUNSODW]

%HVWlQGH�XQG�)O�VVH�DXV
*UDSKLN�OHVHQ

$XIJDEH�&
8QLSDUNSODW]

$XIJDEH�.
.UDQNHQKDXV

%HVWDQG�YRQ�JHJHEHQHU
*UDSKLN�]HLFKQHQ

$XIJDEH�'
:DVVHUDXVJOHLFKVEHKlOWHU

$XIJDEH�+
%DGHZDQQH


%HVWDQG�YRQ�YHUEDOHU�$QJDEH
]HLFKQHQ

$XIJDEH�(
+HUU�0DLHU�EDGHW

$XIJDEH�)
5HJHQWRQQH


�QDFK�6ZHHQH\�6WHUPDQ�������

6.1. Zu- und Abfluss zeichnen

'LH� ]ZHL� $XIJDEHQ� �$� YRP�9RUWHVW� XQG� /� YRP�1DFKWHVW�� XQWHUVFKLHGHQ� VLFK� NDXP

YRQHLQDQGHU��,P�9RUWHVW�KDQGHOW�HV�VLFK�XP�HLQH�5HJHQWRQQH�PLW�HLQHU�EHVFKUlQNWHQ

)�OOPHQJH��,P�1DFKWHVW�KDQGHOW�HV�VLFK�XP�HLQH�%DGHZDQQH��PLW�=X��XQG�$EIOXVV�DQ

:DVVHU�

%HL�EHLGHQ�%HLVSLHOHQ�ZDUHQ�]ZHL�$XIJDEH�]X�HUI�OOHQ��(LQHUVHLWV�PXVVWH�GHU�=XIOXVV

HLQJH]HLFKQHW�ZHUGHQ��DQGHUHUVHLWV�DXFK�GHU�$EIOXVV�LQ�HLQH�VHSDUDWH�*UDSKLN��%HLGH

*UDSKLNHQ�ZDUHQ�PLW�GHU�=HLW�DOV�$EV]LVVH�XQG�GHU�)OXVVPHQJH� LQ�/LWHUQ�0LQXWH�DOV

2UGLQDWH�EHUHLWV�YRUVNDOLHUW�

'DV� (LQ]HLFKQHQ� GHV� =XIOXVVHV� EHUHLWHWH� EHLP� 9RUWHVW� GHQ� PHLVWHQ� 7HLOQHKPHUQ

UHODWLY�JUR�H�3UREOHPH��1XU���YRQ�GHQ����7HVWSHUVRQHQ� � ����NRQQWHQ�GLH�)UDJH

ULFKWLJ�EHDQWZRUWHQ��%HLP�1DFKWHVW�OlVVW�VLFK�HLQH�OHLFKWH�9HUEHVVHUXQJ�EHREDFKWHQ�

9RQ�GHQ�GLHVPDO�QXU����7HLOQHKPHU�EHDQWZRUWHWHQ����GLH�)UDJH�� �����ULFKWLJ�

(UVWDXQOLFKHUZHLVH� ILHO� HV� GHQ� 7HVWSHUVRQHQ� OHLFKWHU�� GHQ� $EIOXVV� NRNUUHNW

HLQ]X]HLFKQHQ��+LHU�JDE�HV�EHUHLWV�EHLP�9RUWHVW����� �����ULFKWLJH�$QWZRUWHQ��'DV

(UJHEQLV�EHLP�1DFKWHVW�KDW�HLQH�JHULQJHUH�6WHLJHUXQJ��DOV�GHU�9HUJOHLFK�=XIOXVV�EHLP

9RU��XQG�1DFKWHVW��]X�YHU]HLFKQHQ��(V�JDE����� �����ULFKWLJH�$QWZRUWHQ�
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6.2. Werte aus Tabelle lesen – Werte aus Graphik ermitteln

:LU�KDEHQ�GLHVH�$XIJDEHQ�]XVDPPHQJHID�W��GD�GLH�%HLVSLHOH� ]ZLVFKHQ�GHQ�EHLGHQ

7HVWV�QXU�LQ�GHU�lX�HUHQ�)RUP�GHU�$XIJDEHQVWHOOXQJ�YDULLHUWHQ��%HLP�3UHWHVW�VROOWHQ

GLH� 7HLOQHKPHU� GLH� PD[LPDOH� %HOHJXQJ� HLQHV� .UDQNHQKDXVHV� DXV� HLQHU� 7DEHOOH

HUPLWWHOQ��EHLP�3RVWWHVW�JDE�HV�GLH�JOHLFKH�6WRU\�PLW�GHQ�JOHLFKHQ�=DKOHQZHUWHQ� LQ

)RUP�HLQHU�JUDSKLVFKHQ�$QJDEH��*HQDX�XPJHNHKUW�YHUKLHOW�HV�VLFK�PLW�GHU�6WRU\�YRP

8QLSDUNSODW]��=XHUVW�ZDU�KLHU�*UDSKLNYHUVWlQGQLV�JHIUDJW�XQG�GDQQ�JDE�HV�GLH�I�U�GLH

PHLVWHQ�7HLOQHKPHU�ZHVHQWOLFK�HLQIDFKHU�7DEHOOHQGDUVWHOOXQJ�

6.2.1. Tabellendarstellung

=XHUVW�PXVV�PDQ�HLQ�$XJHQPHUN�DXI�GLH�(UJHEQLVVH�GHU�7DEHOOHQEHLVSLHOH�OHJHQ��(LQ

JHQDXHU� 9HUJOHLFK� OlVVW� VLFK� KLHU� QXU� ]ZLVFKHQ� GHQ� )UDJHQ� QDFK� GHP� PD[LPDOHQ

%HVWDQG�VRZLH�QDFK�GHP�JU|�WHQ�$EIOXVV�]LHKHQ��GD�GLH�)UDJHVWHOOXQJ�OHLFKW�YDULLHUWH�

'DV� (UNHQQHQ� GHV� PD[LPDOHQ� %HVWDQGHV� ILHO� VRZRKO� EHLP� 3UHWHVW� DOV� DXFK� EHLP

3RVWWHVW� PHKU� DOV� GHU� +lOIWH� GHU� 7HVWSHUVRQHQ� OHLFKW�� 'HU� &UDVKNXUV� EHZLUNWH

DQVFKHLQHQG� GHQQRFK� HLQH� 9HUEHVVHUXQJ� GHU� )lKLJNHLWHQ�� 'LH� UHODWLYHQ� $QWHLOH

HUK|KWHQ�VLFK�YRQ�����EHLP�3UHWHVW�DXI�����EHLP�3RVWWHVW��'LH�%HJU�QGXQJHQ�I�U

GLH� $QWZRUWHQ� ZDUHQ� JUR�WHLOV� VHKU� lKQOLFK� REZRKO� EHLP� 3RVWWHVW� QXU� PHKU� GUHL

3HUVRQHQ�DQJDEHQ��GDVV�GLHVH�)UDJH�QLFKW�EHDQWZRUWEDU�ZlUH�

/HLGHU� OlVVW� VLFK� QLFKW� HUPLWWHOQ�� RE� GLH� 7HLOQHKPHU� GDV�0D[LPXP� GXUFK� LWHUDWLYHV

6DOGLHUHQ� DOOHU� =X�� XQG� $EIO�VVH� GXUFK� QXPPHULVFKHV� 5HFKQHQ� KHUDXVJHIXQGHQ

KDEHQ��RGHU�RE�GHU�&UDVKNXUV�GD]X�EHLJHWUDJHQ�KDW��GDVV�GLH�7HLOQHKPHU�GLH�/|VXQJ

DQKDQG�GHU�hEHUOHJXQJ��GDVV�LQ�GHU�HUVWHQ�3KDVH�DQ�MHGHP�7DJ�GHU�=XIOXVV�JU|�HU

�XQG�GDPLW�GHU�1HWWR]XIOXVV�SRVLWLY��XQG�LQ�GHU�]ZHLWHQ�3KDVH�JHQDX�XPJHNHKUW�GHU

=XIOXVV�MHGHQ�7DJ�NOHLQHU�DOV�GHU�$EIOXVV��XQG�GDPLW�GHU�1HWWRIOXVV�QHJDWLY��ZDU��GL�

UHNW�DXV�GHU�7DEHOOH�HUPLWWHOQ�NRQQWHQ�

'LH�7HLODXIJDEH�GHQ�JU|�WHQ�$EIOXVV�EHWUHIIHQG�ZXUGH�EHLP�3RVWWHVW�ZLH�DXFK�EHLP

3UHWHVW� YRQ� GHQ� PHLVWHQ� 7HLOQHKPHUQ� RKQH� JU|�HUH� 3UREOHPH� JHO|VW�� $XFK� GLH
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UHODWLYHQ�$QWHLOH�ZDUHQ�KLHU� VHKU�lKQOLFK��%HLP�3UHWHVW�JDEHQ�EHUHLWV�����3UR]HQW

GHQ�ULFKWLJHQ�:HUW�DQ��EHLP�3RVWWHVW�JDE�HV�QXU�HLQH�PDUJLQDOH�6WHLJHUXQJ�DXI�����

6.2.2. Graphikdarstellung

'HU� 9HUJOHLFK� GHU� *UDSKLNEHLVSLHOH� EULQJW� ZLHGHUXP� HUVWDXQOLFKH� =DKOHQ� ]XP

9RUVFKHLQ��+LHU�]HLJW�VLFK�HLQH�HNODWDQWH�9HUEHVVHUXQJ��+DWWHQ�EHLP�9RUWHVW�QXU���

7HLOQHKPHU�HLQH�ULFKWLJH�/|VXQJ�DEJHJHEHQ��VR�VWHLJHUWH�VLFK�GLHVH�=DKO�DXI�����1RFK

GHXWOLFKHU�IlOOW�GLHV�EHLP�9HUJOHLFK�GHU�SUR]HQWXHOOHQ�=DKOHQ�DXI��:LH�KDEHQ�KLHU�HLQH

JHZDOWLJH�6WHLJHUXQJ�YRQ�����DXI������DOVR�YRQ�JXW�HLQHP�6HFKVWHO�DXI�]ZHL�'ULWWHO

DOOHU� 93Q�� � $XFK� EHL� GHU� )UDJH� QDFK� GHP� PD[LPDOHQ� =XIOXVV� JDE� HV� HLQH� OHLFKWH

9HUEHVVHUXQJ� YRQ� ���� DXI� ���� NRUUHNWHU� $QWZRUWHQ�� +LHU� KDWWHQ� GLH� 7HLOQHKPHU

EHUHLWV� LP� 9RUWHVW� UHODWLY� ZHQLJ� 6FKZLHULJNHLWHQ�� VR� GDVV� NHLQH� EHGHXWVDPHQ

6WHLJHUXQJHQ�PHKU�P|JOLFK�ZDUHQ��(WZDV�EHVVHU�ZLUG�GHU�(UIROJ�VLFKWEDU��ZHQQ�PDQ

GHQ�$QWHLO�GHU�IDOVFKHQ�$QWZRUWHQ�EHWUDFKWHW��GHU�YRQ�����DXI����]XU�FNJLQJ�

*HUDGH� EHL� GLHVHP� %HLVSLHO� VLHKW� PDQ�� GDVV� GLH� HQWVSUHFKHQGHQ� 7LSSV� GHV� &UDVK�

NXUVHV�GXUFKDXV�HUIROJUHLFK�ZDUHQ��'LH�KlXILJVWH�%HJU�QGXQJ��ZDUXP�JHUDGH�GLHVH

DQ�GLHVHU�6WHOOH�GDV�0D[LPXP�OLHJHQ�P�VVH��ZDU��6FKQLWWSXQNW�GHU�.XUYHQ�����,QWHU�

HVVDQW�ZlUH� JHZHVHQ�� RE� GLH� 93Q� DXFK� LP� )DOOH�PHKUHUHU� 6FKQLWWSXQNWH� ]ZLVFKHQ

GHQ�%HVWDQGVNXUYHQ�GLH�6DFKH�NRUUHNW�LQWHUSUHWLHUW�KlWWHQ��

6.2.3. Vergleich der Stories

,QWHUHVVDQW�LVW�DOOHUGLQJV�GHU�9HUJOHLFK�]ZLVFKHQ�GHQ�6WRULHV��'LH�(UJHEQLVVH��GLH�KLHU

YRUOLHJHQ�VLQG�GRFK�UHFKW�HUVWDXQOLFK�

%HJLQQHQ�ZLU�PLW�GHU�.UDQNHQKDXVVWRU\��GLH�]XHUVW�DOV�7DEHOOH�GDUJHVWHOOW�ZXUGH�XQG

I�U�GLH�ZLU�LP�3RVWWHVW�HLQH�*UDSKLNGDUVWHOOXQJ�ZlKOWHQ��+LHU�]HLJW�VLFK�GHXWOLFK��GDVV

���������������������������������������
��,Q�GLHVHP�)DOOH�UHSUlVHQWLHUW�MHGHU�GHU�6FKQLWWSXQNWH�GHU�)OXVVJU|�HQ�HLQ��ORNDOHV��([WUHPXP�GHV
UHVXOWLHUHQGHQ�%HVWDQGHV��:HQQ�GLH�6LWXDWLRQ�YRQ��PHKU�=XIO�VVH�DOV�$EIO�VVH��DXI��PHKU�$EIO�VVH�DOV
=XIO�VVH��ZHFKVHOW��GDQQ�KDW�GHU�%HVWDQG�HLQ�0D[LPXP�HUUHLFKW��EHLP�QlFKVWHQ�:HFKVHO�YRQ��PHKU
$EIO�VVH�DOV�=XIO�VVH��ZLHGHU�KLQ�]X��PHKU�=XIO�VVH�DOV�$EIO�VVH��KDW�GHU�%HVWDQG�HLQ�ORNDOHV�0LQLPXP
XVZ�
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GHU� &UDVKNXUV�� YRU� DOOHP� EHLP� $EOHVHQ� GHU�:HUWH� DXV� *UDSKLNHQ�� VWDUN� JHIUXFKWHW

KDW��ZLH�IROJHQGH�7DEHOOH��PLW�GHQ�DXVVFKOLH�OLFK�DOV�ULFKWLJ�JHZHUWHWHQ�(UJHEQLVVHQ�

]HLJW�

7DEHOOH�����.RUUHNW�JHO|VWH�7HLODXIJDEHQ�GHU�.UDQNHQKDXVVWRU\

$XIJDEHQVWHOOXQJ 3UHWHVW��7DEHOOHQGDUVWHOOXQJ�

NRUUHNW�JHO|VW��Q ���

3RVWWHVW�*UDSKLNGDUVWHOOXQJ�

NRUUHNW�JHO|VW��Q ���

PD[LPDOHU�%HVWDQG ���7HLOQHKPHU� ����� ���7HLOQHKPHU� �����

PD[LPDOH�$EIOXVV ���7HLOQHKPHU� ����� ���7HLOQHKPHU� �����

JU|�WHU�1HWWRIOXVV ���7HLOQHKPHU� ����� ���7HLOQHKPHU� �����

,QVJHVDPW� NDQQ�PDQ� QXU� OHLFKWH� 9HUEHVVHUXQJHQ� GHU� 9HUVXFKVSHUVRQHQ� HUNHQQHQ�

'DV�$EOHVHQ�HLQHV�1HWWRIOXVVHV�DXV�HLQHU�*UDSKLN� ILHO� DEHU�HWZDV� VFKZHUHU� DOV�GDV

GLUHNWH� $XVUHFKQHQ� GHVVHOEHQ� DXV� HLQHU� 7DEHOOH�� 'DVV� LQ� GLHVHP� %HLVSLHO� GLH

9HUEHVVHUXQJHQ� QLFKW� VWlUNHU� ZDUHQ�� OLHJW� GDUDQ�� GDVV� GLH� GXUFK� GHQ� &UDVKNXUV

HU]LHOWHQ� )RUWVFKULWWH� GXUFK� GLH� JU|�HUH� 6FKZLHULJNHLW�� HLQHQ� JUDSKLVFK� JHJHEHQHQ

)OXVV�ULFKWLJ�]X�LQWHUSUHWLHUHQ��JU|�WHQWHLOV�ZLHGHU�NRPSHQVLHUW�ZXUGH�

%HL� GHU� 8QLSDUNSODW]VWRU\� ODVVHQ� VLFK� QRFK� LQWHUHVVDQWHUH� 5HVXOWDWH� HUNHQQHQ��:LH

DXV�GHU�IROJHQGHQ�7DEHOOH��LQ�GHU�GLH�ULFKWLJHQ�(UJHEQLVVH�DXIJHOLVWHW�VLQG��HUVLFKWOLFK

LVW�� JDE� HV� HQWVFKHLGHQGH� 9HUEHVVHUXQJHQ�� 'LHVH� ZDUHQ� QLFKW� QXU� DXI� *UXQG� GHV

&UDVKNXUVHV�]X�HUZDUWHQ��VRQGHUQ�DXFK�GHVKDOE��GD�GLH�7DEHOOHQGDUVWHOOXQJ�EHUHLWV

LP�3UHWHVW�I�U�GLH�PHLVWHQ�7HLOQHKPHU�HLQIDFKHU�]X�LQWHUSUHWLHUHQ�JHZHVHQ�LVW��'DV�LVW

DXFK� GHU� *UXQG�� ZHVKDOE� EHLP� 1DFKWHVW� EHZXVVW�� LP� *HJHQVDW]� ]XP� 9RUWHVW�� GLH

7DEHOOHQGDUVWHOOXQJ�JHZlKOW�ZXUGH�

7DEHOOH�����NRUUHNW�JHO|VWH�7HLODXIJDEHQ�8QL�3DUNSODW]�6WRU\�

$XIJDEHQVWHOOXQJ 3UHWHVW��*UDSKLNGDUVWHOOXQJ� 3RVWWHVW�7DEHOOHQGDUVWHOOXQJ�

PD[LPDOHU�%HVWDQG ���7HLOQHKPHU� ���� ���7HLOQHKPHU� ����

PD[LPDOHU�$EIOXVV ���7HLOQHKPHU� ����� ���7HLOQHKPHU� ����
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:HOFKH� 6FKO�VVH� NDQQ� PDQ� QXQ� DXV� GLHVHQ� 'DWHQ� ]LHKHQ"� =XQlFKVW� HLQPDO� VLHKW

PDQ�� GDVV� EHLP� 3UHWHVW� GHU� PD[LPDOH� %HVWDQG� EHL� HLQHU� WDEHOODULVFK� JHJHEHQHQ

$XIJDEH� YRQ� ZHVHQWOLFK� PHKU� 3HUVRQHQ� NRUUHNW� HUPLWWHOW� ZXUGH� ������ DOV� EHL

JUDILVFK� JHJHEHQHU� $QJDEH��ZR� QXU� ���� GHU� $QWZRUWHQ� NRUUHNW�ZDUHQ�� 'LHV� ZLUG

PDQ� ZRKO� KDXSWVlFKOLFK� GDPLW� HUNOlUHQ� N|QQHQ�� GDVV� YLHOH� 93Q� EHL� WDEHOODULVFK

JHJHEHQHU�$QJDEH� LQ�GHU�/DJH�ZDUHQ�� VLFK�GLH�(QWZLFNOXQJ�GHV�%HVWDQGHV�VFKOLFKW

XQG�HLQIDFK�7DJ�I�U�7DJ�GXUFK�$GGLWLRQ�GHU�=XIO�VVH�XQG�HQWVSUHFKHQGHU�6XEWUDNWLRQ

GHU�$EIO�VVH��DXV]XUHFKQHQ��,P�=XJH�GLHVHU�5HFKQXQJ�HUJLEW�VLFK�]ZDQJVOlXILJ�GDV

NRUUHNWH�0D[LPXP��%HL�HLQHU�JUDILVFK�JHJHEHQHQ�$QJDEH�VFKHLQW�KLQJHJHQ�GRFK�GLH

�9HUI�KUXQJVNUDIW�GHU�.XUYH��E]Z��GDV�DXJHQIlOOLJH�0D[LPXP�GHU�=XIOXVV�.XUYH�EHL

YLHOHQ�93Q�HLQH��PDJLVFKH�:LUNXQJ��DXV]X�EHQ�� �'LHVH�:LUNXQJ�EHVWlWLJW�DXFK�GHU

3RVWWHVW�� EHL� JUDILVFK� JHJHEHQHU� $QJDEH� O|VWHQ� ]ZHL� YRQ� GUHL� 93Q� GLH� $XIJDEH

NRUUHNW��EHL�WDEHOODULVFK�JHJHEHQHU�$QJDEH�LPPHUKLQ�YLHU�YRQ�I�QI�

'LH� YRUOLHJHQGHQ� (UJHEQLVVH� HUODXEHQ� QRFK� HLQH� ZHLWHU� JHKHQGH� +\SRWKHVH�

8QDEKlQJLJ�GDYRQ��RE�GLH�$XVJDQJVGDWHQ�JUDILVFK� RGHU� WDEHOODULVFK� JHJHEHQ� VLQG�

LPPHU�I�KUW�GLH�hEHUOHJXQJ���:HQQ�GHU�=XIOXVV� LQ�HLQHP�=HLWLQWHUYDOO�JU|�HU� LVW�DOV

GHU�$EIOXVV��GDQQ� LVW�GHU�%HVWDQG� DP�(QGH�GHV�=HLWLQWHUYDOOV�K|KHU�DOV� ]X�%HJLQQ�

UHFKW�XQPLWWHOEDU�]XP�(UJHEQLV��GDVV�GRUW�ZR�HLQ�hEHUVFKXVV�DQ�=XIO�VVHQ�LQ�HLQHQ

hEHUVFKXVV� DQ�$EIO�VVHQ�ZHFKVHOW�� GHU� %HVWDQG� VHLQ�0D[LPXP�KDEHQ�PXVV��'LHVH

DOOJHPHLQH�(LQVLFKW�N|QQWH�PDQ�DXFK�EHLP�VHTXHQ]LHOOHQ�6DOGLHUHQ�GHU�=XIO�VVH�XQG

$EIO�VVH�� HUKDOWHQ�� LPPHU� ZHQQ� PDQ� HLQHQ� =XIOXVV� GD]XDGGLHUW� XQG� GHQ

HQWVSUHFKHQGHQ�$EIOXVV�DP�VHOEHQ�7DJ�DE]LHKW��GDQQ� LVW�GHU�%HVWDQG�DP�(QGH�GHV

7DJHV�JU|�HU�DOV�]X�%HJLQQ�GHV�7DJHV��'HQQRFK�VFKHLQW�HV�VR��DOV�KlWWHQ�GLH�9SQ�

GLH� GLHVHV� 5HFKHQYHUIDKUHQ� DQJHZHQGHW� KDEHQ�� GLHVH� /RJLN� QLFKW� HUNDQQW� ±� RGHU

ZHQLJVWHQV� ZDUHQ� VLH� QLFKW� LQ� GHU� /DJH�� GLHVH� /RJLN� DXFK� LP� YHUJOHLFKEDUHQ

3DUDOOHEHLVSLHO�PLW�JUDILVFK�JHJHEHQHU�$QJDEH�ZLHGHU]XHUNHQQHQ�

(LQH� ZHLWHUH� 6FKOXVVIROJHUXQJ� N|QQWH� VHLQ�� GDVV� DQVFKHLQHQG� GDV� 3ULQ]LS� GHU

$NNXPXODWLRQ� �RGHU� PDWKHPDWLVFK� ,QWHJUDWLRQ�� ZHQQ� PDQ� VR� ZLOO�� ]ZDU� I�U

QXPPHULVFK� JHJHEHQH�:HUWH� I�U� GLH� 9SQ� LQWXLWLY� ULFKWLJ� XPJHVHW]W�ZLUG�� KLQJHJHQ

���������������������������������������
��0LW�GLHVHU�0HWKRGH�KDEHQ�MD�YLHOH�93Q�EHUHLWV�EHLP�9RUWHVW�GDV�0D[LPXP�GHV�%HVWDQGHV�NRUUHNW
HUPLWWHOW�
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PLW� HLQHU� JUDILVFK� JHJHEHQHQ� $QJDEH� NHLQHUOHL� ,QWHJUDWLRQV�� E]Z�� $NNXPXODWLRQV�

SUR]HVVH�DVVR]LLHUW�ZHUGHQ��6RJDU�GLHMHQLJHQ�9HUVXFKVSHUVRQHQ��GLH�NRUUHNW�HUNDQQ�

WHQ��GDVV�HV�DXI�GLH�$EVWlQGH�]ZLVFKHQ�GHQ�EHLGHQ�.XUYHQ�DQNRPPW��DOVR�GHP�6DOGR

=XIO�VVH�±�$EIO�VVH���EOLHEHQ�GDQQ�GHQQRFK�EHL�GHU�,GHH�VWHFNHQ��GDV�0D[LPXP�GHV

%HVWDQGHV� ZlUH� GRUW�� ZR� GLH� 'LIIHUHQ]� ]ZLVFKHQ� =XIOXVV� XQG� $EIOXVV� DP� JU|�WHQ

ZlUH��7DWVlFKOLFK�LVW�GRUW�QXU�GLH�1HWWRYHUlQGHUXQJ�DP�JU|�WHQ�

,QVJHVDPW� NDQQ� PDQ� ZRKO� IHVWVWHOOHQ�� GDVV� EHL� WDEHOODULVFK� JHJHEHQHQ� =X�� XQG

$EIO�VVHQ� GDV� IHKOHQGH� 9HUVWlQGQLV� YRP� 8QWHUVFKLHG� ]ZLVFKHQ� %HVWlQGHQ� XQG

)O�VVHQ� VLFK� ZHQLJHU� GUDPDWLVFK� DXVZLUNW�� ZHLO� GLH� 9SQ� GLHV� GXUFK� SODXVLEOHV

5HFKQHQ�NRPSHQVLHUQ�N|QQHQ���%HL�JUDILVFK�JHJHEHQHQ�)O�VVHQ�VFKOlJW�GDV�3UREOHP�

GDVV�PDQ�%HVWlQGH�XQG�)O�VVH�QXU�VFKZHU�DXVHLQDQGHU�KDOWHQ�NDQQ��YROO�GXUFK�

:DV� KDW� QXQ� GHU� &UDVK�.XUV� JHEUDFKW"� %HL� (UPLWWOXQJ� GHV� %HVWDQGHV� DXV� HLQHU

WDEHOODULVFKHQ�$QJDEH� VWLHJ�GHU�$QWHLO� NRUUHNWHU�$QWZRUWHQ� YRQ�����DXI� �����EHL

JUDILVFK�JHJHEHQHQ�)O�VVHQ�YRQ�����DXI�������9LHOOHLFKW�LVW�HV�KLHU�DQJHPHVVHQHU�

GHQ�5�FNJDQJ�DQ� IDOVFKHQ�$QWZRUWHQ� ]X�EHWUDFKWHQ��ZHLO� I�U�GLHMHQLJHQ�/HXWH��GLH

GLH� 6DFKH� VFKRQ� YRU� GHP� &UDVK�.XUV� ULFKWLJ� JHPDFKW� KDEHQ�� GHU� .XUV� NHLQHQ

VLFKWEDUHQ� (IIHNW�PHKU� HU]LHOHQ� NDQQ�� %HL� GHQ� $XIJDEHQ�PLW� WDEHOODULVFKHU� $QJDEH

KDOELHUWH� VLFK� GHU� $QWHLO� IDOVFKHU� $QWZRUWHQ� DXI� GLH� )UDJH� QDFK� GHP� PD[LPDOHQ

%HVWDQG�YRQ�����EHLP�3UHWHVW�DXI�����EHLP�3RVWWHVW��%HL�GHQ�JUDILVFK�JHJHEHQHQ

$XIJDEHQ� YHUEHVVHUWH� VLFK� GHU� $QWHLO� GHU� IDOVFKHQ� $QWZRUWHQ� VRJDU� YRQ� ���� DXI

����� ,QVJHVDPW� PXVV� PDQ� MHGRFK� YRUVLFKWLJ� VHLQ�� ZDV� GLH� ,QWHUSUHWDWLRQ� GHU

3UHWHVW�3RVWWHVW�9HUJOHLFKH� DQJHKW�� ,PPHUKLQ� KDEHQ� HLQ� 'ULWWHO� GHU� 3HUVRQHQ�� GLH

GHQ� 9RUWHVW� DEVROYLHUWHQ�� GHQ� 1DFKWHVW� QLFKW� PHKU� JHPDFKW� XQG� �EHUGLHV� KDEHQ

QLFKW�DOOH�3HUVRQHQ��GLH�GHQ�1DFKWHVW�DEVROYLHUWHQ��DXFK� WDWVlFKOLFK�DP�&UDVK�.XUV

WHLOJHQRPPHQ�� =XU� .RQWUROOH� ZXUGHQ� DXFK� GLH� 3UHWHVW�/HLVWXQJHQ� GHUMHQLJHQ� 93Q

XQWHUVXFKW��GLH�EHLP�3RVWWHVW�QLFKW�PHKU�GDEHL�ZDUHQ��%HPHUNHQVZHUWHUZHLVH�KDEHQ

GLHVH� 3HUVRQHQ� EHLP� 3UH�7HVW� �EHUGXUFKVFKQLWWOLFK� JXW� DEJHVFKQLWWHQ�� VR� GDVV� ZLU

KLHU�GLH�:LUNVDPNHLW�GHV�&UDVK�.XUVHV�HKHU�NRQVHUYDWLY�JHVFKlW]W�KDEHQ�
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6.3. Bestand von gegebener Graphik zeichnen

'LHVHV�%HLVSLHO�ZDU�LP�1DFKWHVW��$XIJDEH�+��LGHQW�PLW�GHU�$XIJDEH�'�GHV�9RUWHVWV�

(V� lQGHUWH� VLFK� QXU� GLH� 6WRU\�� ,P� 9RUWHVW� KDQGHOWH� HV� VLFK� XP� HKHU� UHDOLVWLFKH

(LQNOHLGXQJ� HLQHV� :DVVHUDXVJOHLFKVEHKlOWHUV� PLW� NRQVWDQWHP� $EIOXVV� XQG� ]ZHL

=XIOXVV�3XPSHQ��ZlKUHQG�HV�VLFK�LP�1DFKWHVW�XP�HLQHQ�=XIOXVV�LQ�E]Z��$EIOXVV�DXV

HLQHU�%DGHZDQQH�KDQGHOWH��%HLP�9RUWHVW�JDE�HV�QRFK��HUJlQ]HQGH��)UDJHQ�]X�GHQ

3XPSOHLVWXQJHQ� GHU� HLQ]HOQHQ� 3XPSHQ�� GLH� KDXSWVlFKOLFK� GD]X� GLHQWHQ�� ]X� NOlUHQ�

LQZLHZHLW�GLH�93Q�GLH�$QJDEHQ�YHUVWDQGHQ�KDWWHQ�

'LH� *UDSKLN� LP� 3UHWHVW� ZXUGH� YRQ� ��� GHU� ��� 9HUVXFKVSHUVRQHQ� � ����� ULFKWLJ

HLQJH]HLFKQHW�� 6HKU� YLHOH� 7HLOQHKPHU� ]HLFKQHWHQ� DQQlKHUQG� GHQ� JOHLFKHQ� *UDSKHQ

HLQ��ZLH�GHQ�GHU�$QJDEH��%HL�GLHVHP�%HLVSLHO� ODVVHQ�VLFK�$XVZLUNXQJHQ�GHV�&UDVK�

.XUVHV�HUNHQQHQ��GHQQ�EHLP�1DFKWHVW�]HLFKQHWHQ�LPPHUKLQ����3HUVRQHQ��������GHQ

ULFKWLJHQ�*UDSKHQ�HLQ��'DPLW�ZXUGH�GHU�$QWHLO�NRUUHNWHU�/O|VXQJHQ�]ZDU�YHUGRSSHOW�

GLH�]�7��PDVVLYHQ�3UREOHPH�GHU�7HLOQHKPHU�EOLHEHQ�DEHU�GHQQRFK�lKQOLFK�ZLH�EHLP

9RUWHVW�

'LH�IROJHQGH�7DEHOOH�]HLJW��ZLH�VLFK�GLH����9SQ��GLH�VRZRKO�GHQ�9RUWHVW�DOV�DXFK�GHQ

1DFKWHVW�DEVROYLHUW�KDEHQ��GLH�EHLGHQ�$XIJDEHQ�'� �9RUWHVW��97�� E]Z��+� �1DFKWHVW�

17��EHZlOWLJWHQ�

�7DEHOOH������9HUJOHLFK�%DWKWXE�'\QDPLFV�$XIJDEH�97�XQG�17��1XU�93�PLW���7HVWV��

NT falsch NT richtig
VT falsch 38 15 53
VT richtig 6 5 11

�� �� ��

'LH�=DKO�GHU�ULFKWLJ�JHO|VWHQ�$XIJDEHQ�VWLHJ�YRP�9RUWHVW�]XP�1DFKWHVW�YRQ����DXI

����$OOHUGLQJV�KDW�PHKU�DOV�GLH�+lOIWH�GHU����3HUVRQHQ��GLH�EHLP�9RUWHVW�GLH�NRUUHNWH

*UDILN�HLQJH]HLFKQHW�KDEHQ��GLHV�EHLP�1DFKWHVW�1,&+7�PHKU�JHVFKDIIW��'LHVHU�(IIHNW

LVW� HLQ� ,QGL]� GDI�U�� GDVV� GLH� YRQ�6ZHHQH\�6WHUPDQ� ������� VWDPPHQGH� (LQNOHLGXQJ

PLW� GHU� %DGHZDQQH� SUREOHPDWLVFKHU� LVW� DOV� GLH� (LQNOHLGXQJ� PLW� GHQ� 3XPSHQ� LP

:DVVHUDXVJOHLFKVEHKlOWHU�� 9RQ� GHQ� ��� 3HUVRQHQ�� GLH� EHLP� 97� GLH� $XIJDEH� QLFKW
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NRUUHNW�JHO|VW�KDEHQ��NRQQWHQ� LPPHUKLQ����VLH�EHLP�17�NRUUHNW� O|VHQ��+LHU�N|QQWH

PDQ�HLQHQ�(IIHNW�GHV�&UDVK�.XUVHV�XQWHUVWHOOHQ�

6.4. Bestand von verbaler Angabe zeichnen

'LH�7HLOQHKPHU�PXVVWHQ�KLHU�DXV�HLQHU�YHUEDOHQ�$QJDEH�GLH�ULFKWLJH�%HVWDQGVJUDSKLN

HUPLWWHOQ�XQG�HLQ]HLFKQHQ��%HLP�9RUWHVW�ZDU�GLHVH�$XIJDEH� LQ�GHU�(LQNOHLGXQJ�YRP

EDGHQGHQ� +HUUQ� 0HLHU� �$XIJDEH� (��� EHLP� 1DFKWHVW� LQ� GHU� (LQNOHLGXQJ� GHU� VLFK

I�OOHQGHQ� 5HJHQWRQQH� �$XIJDEH� )�� JHVWHOOW�� :LH� PDQ� EHUHLWV� DXV� GHQ

(LQ]HOHUJHEQLVVHQ�GHU�7HVWV�HUNHQQHQ�NDQQ��KDEHQ�KLHU�HKHU�ZHQLJH�7HLOQHKPHU�HLQ

3UREOHP�PLW�GHU�,QWHUSUHWDWLRQ�GHU�YHUEDOHQ�$QJDEHQ�

'LH�DEVROXWH�=DKO�DQ�ULFKWLJHQ�/|VXQJHQ�ZDUHQ�EHLP�9RUWHVW�ZLH�DXFK�EHLP�1DFKWHVW

JOHLFK�� MHZHLOV����3HUVRQHQ� O|VWHQ�GLH�$XIJDEH�NRUUHNW�� -HGRFK�GXUFK�GLH�JHULQJHUH

7HLOQHKPHU]DKO�GHV�3RVWWHVWV�ZDU�UHODWLYH�$QWHLO�KLHU�ZHLWDXV�K|KHU��+LHU�VWHKHQ����

EHLP� 9RUWHVW� � ���� EHLP� 1DFKWHVW� JHJHQ�EHU�� ZDV� HLQHU� GHXWOLFKHQ� 9HUEHVVHUXQJ

HQWVSULFKW�

'LH�9HUPXWXQJ��GDVV�KLHU�GLH�VHOEHQ����3HUVRQHQ�EHLP�]ZHLWHQ�7HVW� WHLOJHQRPPHQ

KDEHQ�OLHJW�QDW�UOLFK�VHKU�QDKH��$EHU�EHL�HLQHP�9HUJOHLFK�GHU�HLQ]HOQHQ�93Q�NRPPW

PDQ�]XP�(UJHEQLV��GDVV����GHU����9SQ��GLH�LP�]ZHLWHQ7HVW�HLQH�NRUUHNWH�/|VXQJ�YRQ

$XIJDEH� )� OLHIHUWHQ�� DXFK� VFKRQ� EHLP� HUVWHQ� 7HVW� GLH� $XIJDEH� (� NRUUHNW� O|VWHQ�

,PPHUKLQ����GHU����3HUVRQHQ��GLH�EHLP�9RUWHVW�%HLVSLHO� (� NRUUHNW� O|VWHQ��QDKPHQ

DP�1DFKWHVW�JDU�QLFKW�PHKU� WHLO��'LHV�EHGHXWHW��GDV�XQWHU�GHQ����$EEUHFKHUQ��GLH

QXU�GHQ�HUVWHQ�7HVW�PLWPDFKWHQ�XQG�GDQQ�EHLP�3RVWWHVW� QLFKW�PHKU� GDEHL�ZDUHQ�

JOHLFK����3HUVRQHQ�ZDUHQ��GLH�$XIJDEH�(�EHUHLWV�NRUUHNW�O|VWHQ��'DPLW�LVW�GLH�7KHVH�

GDVV�YRP�HUVWHQ�]XP�]ZHLWHQ�7HVW�QXU�GLH�Ä9HUVDJHU³�DXIJHK|UW�KlWWHQ��]XPLQGHVW

I�U�GDV�%HLVSLHOSDDU�(�±�)�GHXWOLFKVW�ZLGHUOHJW��LP�HUVWHQ�VRZLH�LP�]ZHLWHQ�7HVW�HLQH

NRUUHNWH� /|VXQJ� DEJHJHEHQ�KDEHQ��8PJHNHKUW� KDEHQ�QDW�UOLFK� DXFK����3HUVRQHQ�

GLH�EHLP�9RUWHVW�%HLVSLHO�(�IDOVFK�O|VWHQ��EHLP�1DFKWHVW�%HLVSLHO�)�ULFKWLJ�JHO|VW��$XFK

9HUVFKOHFKWHUXQJHQ� GHU� (UJHEQLVVH� ZDUHQ� EHL� HLQ]HOQHQ� 7HLOQHKPHU� ZDUHQ� IHVW�

]XVWHOOHQ�
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$XFK� KLHU� NDQQ� ZLHGHUXP� GLH� 9HUPXWXQJ� DXINRPPHQ�� GDVV� GLHVH� 7HLOQHKPHU� QXU

=XIDOOVWUHIIHU� WlWLJWHQ�� 'LHV� PDJ� DXFK� DQ� GHQ� IHKOHQGHQ� 6DQNWLRQLHUXQJV�� XQG

+RQRULHUXQJVP|JOLFKNHLWHQ� OLHJHQ�� $XFK� ]HLJW� VLFK�� GDVV� YLHOH� GHU� 7HVWSHUVRQHQ

DQVFKHLQHQG�YRU�DOOHP�EHLP�3UHWHVW�GLH�$QJDEH�QLFKW� ULFKWLJ�GXUFKGDFKW�KDEHQ��GD

YLHOH�*UDSKHQ�GDUDXI�KLQZHLVHQ��GDVV�QXU�HLQ�VFKQHOOHV�%HDQWZRUWHQ�GLHVHU�$XIJDEH

ZLFKWLJ�ZDU��%HLP�3RVWWHVW�NRQQWH�DQVFKHLQHQG�DXIJUXQG�GHV�&UDVKNXUVHV�LQVJHVDPW

GRFK�HLQ�HWZDV�EHVVHUHV�9HUVWlQGQLVV�I�U�GLHVH�$XIJDEHQVWHOOXQJ�JHVFKDIIHQ�ZHUGHQ�

6.5. Zusammenfassung

$XIJUXQG�GHU�LQ�GHQ�YRUKHULJHQ�.DSLWHO�%HLVSLHOH�GHV�9RU��XQG�GHV�1DFKWHVWV�N|QQWH

PDQ�]X�GHU�0HLQXQJ�NRPPHQ��GDVV�VLFK�NHLQH�VHKU�VWDUNHQ�9HUEHVVHUXQJHQ�EHL�GHQ

7HLOQHKPHU�EHPHUNEDU�PDFKWHQ��'XUFKVFKQLWWOLFK� ODJ� GLH�4XRWH�GHU� 6WHLJHUXQJ�GHU

/HLVWXQJHQ�GHU�7HLOQHKPHU�XP�GLH����3UR]HQW�

0DQ�GDUI� MHW]W�DOOHUGLQJV�QLFKW� ]XP�6FKOXVV�NRPPHQ��GDVV�GHU�&UDVKNXUV�HEHQ�QXU

GLHVH� YLHOOHLFKW� QLFKW� �EHUZlOWLJHQG� HUVFKHLQHQGHQ� 9HUEHVVHUXQJHQ� JHEUDFKW� KDW�

:HQQ�PDQ�YHUJOHLFKW��ZHOFKH�7HLOQHKPHU�DP�3RVWWHVW�WHLOJHQRPPHQ�KDEHQ��HUNHQQW

PDQ�� GDVV� YLHOH� 9HUVXFKVSHUVRQHQ� GLH� EHLP� 3UHWHVW� EHUHLWV� GXUFKDXV� UHVSHNWDEOH

/HLVWXQJHQ� HUEUDFKW� KDEHQ� GHQ� 3RVWWHVW�� DXV� ZHOFKHQ� *UXQG� DXFK� LPPHU�

IHUQJHEOLHEHQ�VLQG�

(LQ� VHKU� DXVVDJHNUlIWLJHU� %HOHJ� GDI�U� ZlUH� HWZD� GDV� 5HJHQWRQQHQEHLVSLHO� GHV

3UHWHVWV��9RQ�GHQ���7HVWSHUVRQHQ��ZHOFKH�GLH�NRUUHNWH�/|VXQJ�HUPLWWHOWHQ��QDKP�QXU

HLQHU�DP�3RVWWHVW�WHLO��bKQOLFKHV�OlVVW�VLFK�DXFK�EHL�DQGHUHQ�%HLVSLHOHQ�EHREDFKWHQ�

,QVJHVDPW� ZDUHQ� HV� DOVR� NHLQHVZHJV� QXU� GLH� 93Q�PLW� GHQ� VFKZDFKHQ� /HLVWXQJHQ

EHLP�9RUWHVW��GLH�GDQQ�QLFKW�PHKU�]XP�1DFKWHVW�NDPHQ��VRQGHUQ�GLH�/HLVWXQJHQ�GHU

$XVVFKHLGHU�ZDUHQ�EHLP�3UHWHVW��VRJDU�]�7��]LHPOLFK�GHXWOLFK��EHUGXUFKVFKQLWWOLFK�

'HU�3RVWWHVW�KlWWH�HYHQWXHOO�QRFK�EHVVHU�DXVIDOOHQ�N|QQHQ��IDOOV�GLHVH�7HVWSHUVRQHQ

WHLOJHQRPPHQ� KlWWHQ�� 'HVKDOE� VLQG� GLH� GXUFKDXV� JXWHQ� (UJHEQLVVH� GHV� 3RVWWHVWV

VHKU� SRVLWLY� ]X� EHZHUWHQ�� GD� KLHU� GLH� 7HVWSHUVRQHQ��ZHOFKH� JU|�HUH� 3UREOHPH�PLW

%HVWDQG��XQG�)OXVVJU|�HQ�KDEHQ��YHUPHKUW�WHLOJHQRPPHQ�KDEHQ�
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�� (UJlQ]HQGH�,QWHUYLHZV

�(YD�*UDW]HU�XQG�6DQGUD�*DOOL�

7.1. Ablauf

7.1.1. Auswahl der befragten Personen

9RQ�GHQ����EHLP�9RUWHVW�EHIUDJWHQ�3HUVRQHQ�ZXUGHQ����I�U�HUJlQ]HQGH�,QWHUYLHZV

DXVJHZlKOW��'DEHL�ZXUGHQ�3HUVRQHQ�EHYRU]XJW��GLH�DXI�HLQ]HOQH�)UDJHQ�LQWHUHVVDQWH

$QWZRUWHQ� JHJHEHQ� KDEHQ�� ��� 3HUVRQHQ� HUNOlUWHQ� VLFK� QDFK� GHP� �EHU� GLH� &RGH�

1DPHQ�HUIROJWHQ�$XIUXI�VFKOLH�OLFK�EHUHLW��DXV�GHU�$QRQ\PLWlW�KHUDXV]XNRPPHQ�XQG

VLFK�I�U�HLQ�,QWHUYLHZ�]XU�9HUI�JXQJ�]X�VWHOOHQ��9RQ�GHQ����EHLP�9RUWHVW�LQWHUYLHZWHQ

93Q� NRQQWHQ� QXU�PHKU� ��� ]XP�1DFKWHVW� LQWHUYLHZW� ZHUGHQ�� 1XU� GLH� +lOIWH� GLHVHU

3HUVRQHQ� ZDU� DXFK� WDWVlFKOLFK� EHLP� &UDVK�.XUV� GDEHL�� 'LH� (UJHEQLVVH� GHU� ]XP

1DFKWHVW� LQWHUYLHZWHQ� 3HUVRQHQ� XQWHUVFKLHGHQ� VLFK� GHXWOLFK�� MH� QDFKGHP�� RE� GLH

MHZHLOLJH�3HUVRQ�DXFK�WDWVlFKOLFK�EHLP�&UDVK�.XUV�ZDU�RGHU�QLFKW�

7.1.2. Durchführung der Interviews

%HL� GHQ� ,QWHUYLHZV� ZXUGHQ� GLH� 93Q� LP�ZHVHQWOLFKHQ� GDQDFK� JHIUDJW�� ZDV� VLH� VLFK

EHLP� $XVI�OOHQ� GHU� %HLVSLHOH� JHGDFKW� KDEHQ�� (QWVFKHLGHQG� ZDU� HV�� VR� ZHLW� ZLH

P|JOLFK� GLH� *HGDQNHQJlQJH� EHLP� $XVI�OOHQ� GHU� )UDJHE|JHQ� ]X� UHNRQVWUXLHUHQ�� (V

NDP�MHGRFK�|IWHUV�YRU��GDVV�GLH�93Q�ZlKUHQG�GHV�,QWHUYLHZV�PHLQWHQ��GDVV�GLH�EHLP

7HVW�JHJHEHQH�/|VXQJ�QLFKW�NRUUHNW�VHL�XQG�HLQH�DQGHUH�/|VXQJ�DQJDEHQ��,QVRIHUQ

ZDU� HV� VFKZLHULJ�� EHL� GHQ� ,QWHUYLHZV� GDV� KHUDXV]XVFKlOHQ�� ZDV� GLH� OHLWHQGHQ

*HGDQNHQ� ZlKUHQG� GHV� $XVI�OOHQV� GHV� 7HVWV� ZDUHQ�� 'D]X� NDP� QRFK� ]�7�� HLQ

EHWUlFKWOLFKHU�±�QDW�UOLFK�YHUJHEOLFKHU����'UXFN�DXI�GLH�,QWHUYLHZHU��]X�HUIDKUHQ��ZDV

QXQ�GLH��ULFKWLJH��/|VXQJ�VHL�

7.1.3. Dokumentation der Interviews

'LH� *HVSUlFKH� ZXUGHQ� DXI� 7RQEDQG� DXIJH]HLFKQHW�� EHVRQGHUV� LQWHUHVVDQW

HUVFKHLQHQGH�3DVVDJHQ�ZXUGHQ�VSlWHU� WUDQVNULELHUW�� ,Q�GLHVHP�%HULFKW�P|FKWHQ�ZLU

]X�MHGHU�GHU�I�QI�$XIJDEHQVWHOOXQJHQ�GHV�9RUWHVWV�HLQH�NQDSSH�*HVDPWHLQVFKlW]XQJ

]XU�$XIJDEH�VRZLH�HLQLJH�EHVRQGHUH�,QWHUYLHZDXVVFKQLWWH�SUlVHQWLHUHQ�
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7.2. Interviews zum Vortest

7.2.1. Aufgabe A

$� (LQH�5HJHQWRQQH�PLW�����O�)DVVXQJVYHUP|JHQ�LVW�XP�������8KU�OHHU��8P�H[DNW�������8KU
EHJLQQW� HV� OHLFKW� ]X� UHJQHQ� XQG� DXV� GHU� 'DFKULQQH� I�OOW� VLFK� GLH� 7RQQH�PLW� ��O�6WXQGH
=XIOXVV�ELV�0LWWHUQDFKW��'LH�7RQQH�EHVLW]W� NHLQHQ�$EIOXVV�� VRQGHUQ�ZLUG�VR� ODQJH�JHI�OOW�
ELV�VLH��EHUJHKW��'DV��EHUJHKHQGH�:DVVHU�ZLUG�DOV�$EIOXVV�JHZHUWHW��=HLFKQHQ�6LH�GHQ
=XIOXVV�XQG�GHQ�$EIOXVV�]ZLVFKHQ�������8KU�XQG�������8KU�LQ�GLH�'LDJUDPPH�XQWHQ�HLQ�

,P�.HUQ�VROOWH�PLW�GLHVHU�$XIJDEH��EHUSU�IW�ZHUGHQ��RE�GLH�93Q�GHQ�:DVVHUEHVWDQG

RGHU� WDWVlFKOLFK� GHQ� =X�� XQG� GHQ� $EIOXVV� LQ� GLH� MHZHLOLJHQ� 'LDJUDPPH� HLQWUDJHQ�

(LQH�+LOIHVWHOOXQJ�ZDU�GDEHL�EHUHLWV�GLH�7DWVDFKH��GDVV�]ZHL�'LDJUDPPH��XQG�QLFKW

QXU�HLQ�'LDJUDPP��LQ�GDV�=X��XQG�$EIOXVV�JHPHLQVDP�HLQ]XWUDJHQ�ZlUHQ��DQJHERWHQ

ZXUGHQ�

=HKQ�YRQ�GHQ�GUHL]HKQ�LQWHUYLHZWHQ�3HUVRQHQ�PDFKWHQ�GHQ�)HKOHU��LQ�GDV��=XIOXVV��

'LDJUDPP�QLFKW�GHQ�=XIOXVV�SUR�6WXQGH��VRQGHUQ�GHQ�NXPXOLHUWHQ�=XIOXVV��DOVR�GHQ

%HVWDQG�DQ�:DVVHU�LQ�GHU�5HJHQWRQQH��HLQ]XWUDJHQ��.RQNUHW�ZXUGH�]ZLVFKHQ����XQG

���8KU�HLQ�OLQHDUHU�$QVWLHJ�YRQ���DXI�����/LWHUQ�HLQJHWUDJHQ��%HL�HLQLJHQ�93Q�YHUOlXIW

GHU� *UDSK� DE� ������ KRUL]RQWDO�� ZDV� DQGHXWHW�� GDVV� GLH� 5HJHQWRQQH� �YROO�� LVW�� EHL

DQGHUHQ�ZXFKV�GLH�:DVVHUPHQJH�OLQHDU�ZHLWHU��ELV�XP�0LWWHUQDFKW�����/LWHU�HUUHLFKW

ZDUHQ�

$XFK� GHU� $EIOXVV� ZXUGH� EHL� GHQ� PHLVWHQ� 93Q� DOV� OLQHDU� ZDFKVHQGHU� *UDSK

HLQJHWUDJHQ��ZREHL�GHU�$EIOXVV�XP�������8KU�EHJDQQ�XQG�XP�������8KU�����/LWHU

HUUHLFKWH�� ,QVJHVDPW�NDQQ�PDQ�VDJHQ��GDVV�GLH�93Q�GLH�NXPXOLHUWHQ�=XIO�VVH�E]Z�
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$EIO�VVH� JUDSKLVFK� GDUJHVWHOOW� KDEHQ�� DOVR� GH� IDFWR� MHZHLOV� GHQ� %HVWDQG� DQ� LQ� GLH

7RQQH� JHIORVVHQHP� VRZLH� DXV� GHU� 7RQQH� DEJHIORVVHQHQ�:DVVHU�� 'LHVH� 6LFKWZHLVH

EHVWlWLJWH�VLFK�DXFK�LQ�GHQ�LQ�GHQ�,QWHUYLHZV�JHJHEHQHQ�$UJXPHQWDWLRQHQ�

(LQ�W\SLVFKHV�%HLVSLHO�LVW��'DWD�����-DKUJDQJ�������PlQQOLFK��6HLQH�/|VXQJ�VDK

IROJHQG�DXV�

$EELOGXQJ������$XIJDEH�$���/|VXQJ�YRQ��'DWD���

$XVVFKQLWWH�DXV�GHP�,QWHUYLHZ��'��'DWD����,��,QWHUYLHZHULQ�

��� ' 2.�� ZLU� KDEHQ� DOVR� ]ZHL� *UDSKLNHQ�� HLQPDO� GHQ� =XIOXVV� LQ� GHU� 5HJHQWRQQH�� HLQPDO� GHQ
$EIOXVV� XQG� ]XIOLH�HQ� WXW� YRQ� ��� 8KU� ELV� QXOO� 8KU�� GHVZHJHQ� KDEH� LFK� GD� HLQJH]HLFKQHW�
GDVV�GD�YRQ����8KU�ELV�QXOO�8KU�HLQ�=XIOXVV�VWDWWILQGHW��8QG�HV�ZLUG�GD�LPPHU�PHKU�:DVVHU�

��� , 'DVV�KHLVVW��XP�1XOO�8KU�KDVW�'X�ZLH�YLHO�GULQQHQ"
��� ' 8P�1XOO�8KU�LVW�]XJHIORVVHQ���HV�JHKW�QLFKW�GDUXP��ZLH�YLHO�LQ�GHU�7RQQH�GULQQHQ�LVW��VRQGHUQ

ZLH�YLHO�]XJHIORVVHQ�LVW�±�XP�QXOO�8KU�LVW�LQVJHVDPW�����/LWHU�]XJHIORVVHQ��:lKUHQG�GLH�]ZHLWH
*UDSKLN�QXU�GHQ�$EIOXVV�GDUVWHOOW��8P����8KU� LVW�GLH�7RQQH�YROO��XQG�GDV�KHLVVW�� DE����8KU

IOLH�W
:DVVHU�DE�XQG�LQVJHVDPW�IOLH�HQ�ELV�QXOO�8KU�����/LWHU�:DVVHU�DE�

'HU�,QWHUYLHZDXVVFKQLWW�]HLJW�GHXWOLFK��GDVV�'DWD����NRUUHNW��GLH�NXPXOLHUWHQ�=XIO�VVH

E]Z��$EIO�VVH�JUDSKLVFK�GDUJHVWHOOW�KDW�

(LQ� ]ZHLWHU� $XVVFKQLWW� VROO� GLH� HLJHQDUWLJH� /|VXQJ� YRQ� 9HUVXFKVSHUVRQ� �.RZHOH\�

�-DKUJDQJ�������P��HUNOlUHQ�KHOIHQ���.��.RZHOH\��,��,QWHUYLHZHULQ�
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$EELOGXQJ������$XIJDEH�$���/|VXQJ�YRQ��.RZHOH\�

��� .� $OVR��LFK�KDEH�PLU�GDV�VR�JHGDFKW��GDVV�GHU�=XIOXVV�XP����8KU�EHJLQQW�XQG�GHU��+|KHSXQNW�LVW
GDQQ�FD��]ZLVFKHQ����XQG����8KU��(V�IlOOW�GDQQ�VWHWLJ�ZLHGHU�ELV�GDQQ�XP���8KU�GDV�JDQ]H
ZLHGHU�IHUWLJ�LVW�

� ,� 8QG�EHLP�$EIOXVV"
� .� %HLP�$EIOXVV�±�DKD��GDV��EHUJHKHQGH�:DVVHU�ZLUG�DOV�$EIOXVV�JHZHUWHW�±�GK�DE����8KU�JHKW

GLH�7RQQH�GDQQ��EHU�XQG�DE����8KU�NRPPW�HV�GDQQ�VWHWLJ�]X�HLQHP�$EIOXVV��GHU�GDQQ�DXFK
XP�FD����8KU�HQGHW�

���� ,� 0LFK�Z�UGH�MHW]W�LQWHUHVVLHUHQ�ZDUXP�GHU�$EIOXVV�EHL�����EHJLQQW�
.� :HLO�LFK�PLU�JHGDFKW�KDEH��GDVV�GLH�5HJHQWRQQH�EHL�����O�)DVVXQJVYHUP|JHQ�YROO�LVW�XQG�DE

GLHVHP�=HLWSXQNW�JHKW�VLH�GDQQ��EHU������
� ,� :LH�Z�UGH�PDQ�HV�MHW]W�LQWHUSUHWLHUHQ��GDVV�GHU�$EIOXVV�XP�0LWWHUQDFKW�EHL�1XOO�LVW"
� .� 'DV� LVW� MHW]W� LQVRIHUQ� HLQ�*HGDQNHQIHKOHU�� ZHLO� LFK� HLQIDFK� QXU� JHGDFKW� KDEH�� GDVV� LFK� GHQ

$EIOXVV�IDOOHQG�]HLFKQHQ�VROOWH�������
���� ,� 8QG� ZLH� ELVW� 'X� KLHU� DXI� GHQ� =HLWSXQNW� ]ZLVFKHQ� ��� XQG� ��� 8KU� JHNRPPHQ�� ZR� MHW]W� GLH

VWHLJHQGH�LQ�GLH�IDOOHQGH�.XUYH��EHUJHKW"
� . $KD�� GHU� =XIOXVV� EHJLQQW� XP� ��� 8KU�� GK� GLH� 7RQQH� PXVV� JHQDX� �� 6WG�� VSlWHU

YROO�VHLQ�±�DOVR�XP����8KU��,FK�KDEH�HV�DP�$QIDQJ�DXI�GHU�=HLFKQXQJ�IDOVFK�HLQJH]HLFKQHW�

%HPHUNHQVZHUW�LVW�GLH�0HLQXQJ�YRQ�.RZHOH\��GDVV�HLQ�$EIOXVV�HLQHQ�VLQNHQGHQ�)XQN�

WLRQVJUDSKHQ� EHGHXWH�� ,QGLUHNW� LVW� GDPLW� DXFK� LPSOL]LHUW�� GDVV� .RZHOH\� KLHU� YRQ

%HVWlQGHQ�DXVJHKW��GLH�GXUFK�HLQHQ�$EIOXVV�ZHQLJHU�ZHUGHQ��:DV�GLH�'HWDLOV�GHV�=X�

IOXVVHV� DQJHKW� �ZDQQ� GHU� =XIOXVV� EHJLQQW��ZDQQ� HU� HQGHW��� VR� VFKHLQW� HV� .RZHOH\

EHLP� =HLFKQHQ� GHV� *UDSKHQ� HKHU� ORFNHU� JHQRPPHQ� ]X� KDEHQ�� (UVW� ZlKUHQG� GHV

,QWHUYLHZV�NDP�HU�GUDXI��GDVV�PDQ�JHQDX�VDJHQ�NDQQ��GDVV�GLH�7RQQH�XP����8KU

YROO�LVW�

7.2.2. Aufgabe B

%� ,Q�GHU�6FKL�6DLVRQ�ZHUGHQ�YLHOH�9HUOHW]WH�DXV�GHU�8PJHEXQJ�LQ�GDV�.UDQNHQKDXV
6FKZDU]DFK�6W�9HLW�HLQJHOLHIHUW��$Q�GHQ�+DXSWVFKLWDJHQ�P�VVHQ�GLH�PHLVWHQ�QHXHQ
3DWLHQWHQ�DXIJHQRPPHQ�ZHUGHQ��(QWODVVXQJHQ�ILQGHQ�KDXSWVlFKOLFK�DQ�:RFKHQWDJHQ
VWDWW��'XUFKVFKQLWWOLFK�EOHLEHQ�GLH�3DWLHQWHQ������7DJH�LQ�VWDWLRQlUHU�%HKDQGOXQJ��'LH
IROJHQGH�6WDWLVWLN�]HLJW�I�U�]ZHL�:RFKHQ�I�U�MHGHQ�7DJ�GLH�=DKO�GHU�QHX�DXIJHQRPPHQHQ
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XQG�HQWODVVHQHQ�3DWLHQWHQ�

'DWXP $XIQDKPHQ (QWODVVXQJHQ 'DWXP $XIQDKPHQ (QWODVVXQJHQ
6R ���������� �� � ���������� �� �
0R ���������� �� � ���������� �� �
'L ���������� �� � ���������� �� ��
0L ���������� � � ���������� � ��
'R ���������� �� � ���������� �� ��
)U ���������� �� � ���������� � ��
6D ���������� �� � ���������� �� ��

$OOH�IROJHQGHQ�)UDJHQ�EH]LHKHQ�VLFK�DXI�GHQ�LQ�GHU�7DEHOOH�HUIDVVWHQ�=HLWUDXP�
%� $Q�ZHOFKHP�7DJ�ZDUHQ�GLH�PHLVWHQ�3DWLHQWHQ�LP�6SLWDO"

7DJ��BBBBBBBB� E]Z��2�OlVVW�VLFK�QLFKW�EHDQWZRUWHQ��ZHLO����

%� :LH�VLQG�6LH�DXI�,KUH�$QWZRUW�LQ�$XIJDEH�%��JHNRPPHQ"

%� $Q�ZHOFKHP�7DJ�KDEHQ�GLH�PHLVWHQ�3DWLHQWHQ�GDV�6SLWDO�YHUODVVHQ"
7DJ��BBBBBBBB� E]Z��2�OlVVW�VLFK�QLFKW�EHDQWZRUWHQ��ZHLO����

%�� $Q�ZHOFKHP�7DJ�VLQG�GLH�PHLVWHQ�%HWWHQ�IUHL�JHZRUGHQ"
7DJ��BBBBBBBB� E]Z��2�OlVVW�VLFK�QLFKW�EHDQWZRUWHQ��ZHLO����

'LH�PHLVWHQ�93Q�O|VWHQ�GLH�)UDJH�%��GXUFK�GLUHNWHV�$XVUHFKQHQ��LQGHP�GLH�=DKO�GHU

$XIQDKPHQ� XQG� (QWODVVXQJHQ� IRUWODXIHQG� VDOGLHUW� ZXUGHQ� XQG� NDPHQ� GDPLW� ]XU

NRUUHNWHQ�$QWZRUW���������-lQQHU�

93� �������� �������P�� QDQQWH� GHQ� ����� DOV� GHQ� 7DJ�PLW� GHQ�PHLVWHQ� 3DWLHQWHQ� LP

6SLWDO�XQG�EHJU�QGHWH�GLHV�IROJHQG�

��� �� *UXQGVlW]OLFK� LVW� HV� HLQPDO� VR�� GD� LFK� QLFKW� DOOH� 'DWHQ� YRUOLHJHQ� KDEH�� ZLH� YLHOH� /HXWH� LQ
GLHVHP�.UDQNHQKDXV�GD�VLQG�±�RGHU�QXU�GLH�$XIQDKPHQ�XQG�(QWODVVXQJHQ�JHJHEHQ�KDEH�±
NDQQ�LFK�GDV�HLJHQWOLFK�QLFKW�IHVWVWHOOHQ�� MHGRFK�KDEH�LFK�PLU�JHGDFKW��GDVV�VLFK�GLHV�DXI�GLH
$XIQDKPHQ�XQG�(QWODVVXQJHQ�EH]LHKW��XQG�HEHQ�DP�0RQWDJ��GHQ���������$XIQDKPHQ�ZDUHQ
XQG�NHLQH�(QWODVVXQJHQ�

��� , $OVR�KDVW�'X�GLU�GD�SUDNWLVFK�GLH�'LIIHUHQ]�DXVJHUHFKQHW���
�� ULFKWLJ�� MD��DOVR�GD�ZlUH�QRFK�LQ�)UDJH�JHNRPPHQ�GHU�������GD�ZDUHQ����$XIQDKPHQ��DEHU��

(QWODVVXQJHQ��DOVR�ZDUHQ�PHLQHV�(UDFKWHQV�DP������ZDUHQ�GLH�PHLVWHQ�3DWLHQWHQ�LP�6SLWDO�±
DOVR��ZDV�GLH�$XIQDKPHQ�XQG�(QWODVVXQJHQ�DQJHKW�

'HU�$XVVFKQLWW� ]HLJW� GHXWOLFK�� GDVV� �������� GLH�'LIIHUHQ]� ]ZLVFKHQ�$XIQDKPHQ�XQG

(QWODVVXQJHQ�HLQHV�7DJHV�KHUDQ]LHKW��XP�GDV�0D[LPXP�GHU�3DWLHQWHQ�]X�HUPLWWHOQ�

'DPLW�ZLUG�GH�IDFWR�HLQ�1HWWRIOXVV�PLW�HLQHP�%HVWDQG�YHUZHFKVHOW�
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'LH�)UDJHQ�%��XQG�%��ZXUGHQ�YRQ�GHQ�PHLVWHQ�93Q�DOV�JOHLFKDUWLJ�DQJHVHKHQ�XQG

GHU�������DOV� �I�U�%��NRUUHNWH��$QWZRUW�JHJHEHQ��2E�PLW� �IUHL� JHZRUGHQHQ��%HWWHQ

GHU� 6DOGR� ]ZLVFKHQ� (QWODVVXQJHQ� XQG� 1HXDXIQDKPHQ� RGHU� HEHQIDOOV� QXU� GLH

(QWODVVXQJHQ�JHPHLQW�LVW��LVW�PHKU�HLQ�VHPDQWLVFKHV�3UREOHP��$OOH�LQWHUYLHZWHQ�93Q

NRQQWHQ�MHGHQIDOOV�LKUH�$QWZRUW�SODXVLEHO�EHJU�QGHQ�

,Q�PDQFKHQ�)lOOHQ�DUJXPHQWLHUWHQ�GLH�93Q�GDPLW��GDVV�GLH�)UDJH�%��QLFKW�EHDQWZRUW�

EDU�ZlUH�XQG�EHJU�QGHWHQ�GLHV�GDPLW�� GDVV�GLH� WDWVlFKOLFKH�=DKO�GHU�3DWLHQWHQ� LP

.UDQNHQKDXV� QLFKW� EHNDQQW� VHL�� ZHLO� QXU� $XIQDKPHQ� XQG� (QWODVVXQJHQ� ZLHGHU�

JHJHEHQ�ZHUGHQ�

7.2.3. Aufgabe C

&� 'LH�QHEHQVWHKHQGH�*UDSKLN
]HLJW��ZLH�YLHOH�$XWRV�DXI�GHP
8QLSDUNSODW]�LP�/DXIH�HLQHV
7DJHV�DQNRPPHQ�E]Z�
DEIDKUHQ��YRU���8KU�IU�K�LVW�GHU
3DUNSODW]�OHHU��

&�� .|QQHQ� 6LH� DXV� GHU� *UDSKLN
VLFKHU� HUPLWWHOQ�� ZDQQ� GLH� PHLVWHQ
$XWRV� DXI� GHP� 3DUNSODW]� VWHKHQ"

2� -D�� XP� �������������������� 8KU
XQG�]ZDU�PLW�IROJHQGHU�0HWKRGH�

2�1HLQ��ZHLO�����

&��:DQQ�VLQG�GLH�PHLVWHQ�$XWRV�DEJHIDKUHQ"

$XFK�EHL�GLHVHP�%HLVSLHO�ZXUGH�GLH�=DKO�GHU�LQQHUKDOE�HLQHU�6WXQGH�DQNRPPHQGHQ

PLW�GHU�=DKO�GHU�DP�3DUNSODW]�VWHKHQGHQ�3.:�YHUZHFKVHOW�XQG�DQJHJHEHQ��GDVV�LQ

GHU�=HLW�YRQ�����8KU��RGHU�XP���8KU��VLFK�GLH�PHLVWHQ�$XWRV�DP�3DUNSODW]�EHILQGHQ�

(LQH�9DULDQWH�GLHVHU�$UJXPHQWDWLRQ�ELHWHW�93��)0����������Z��

��� , 'X�KDVW�JHVDJW���'LH�PHLVWHQ�$XWRV�VLQG�DP�3DUNSODW]�]ZLVFKHQ���XQG���8KU���:LH�ELVW�GX�DXI
GDV�JHNRPPHQ"

��� ) ,FK�KDEH�PLU�DQJHVFKDXW��ZDQQ�DP�PHLVWHQ�$XWRV�DQJHNRPPHQ�VLQG�XQG�GDQQ�LP�9HUJOHLFK
GD]X�� ZR� UHODWLY� ZHQLJH� DEJHIDKUHQ� VLQG� XQG� GDGXUFK�� GDVV� GD� HLQH� 6SLW]H� LVW� EHL� GHQ
$QN�QIWHQ� XQG� DEHU� GRFK� GLH� $Q]DKO� GHU� $EIDKUHQGHQ� UHODWLY� JHULQJ� LVW� ±� KDEH� LFK� GDQQ
DQJHQRPPHQ��GDVV�GLH�'LIIHUHQ]�GD�GRFK�UHODWLY�DP�JU|�WHQ�LVW�

$QN�QIWH�XQG�$EIDKUWHQ�8QL�3DUNSODW]
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93� )0�� DUJXPHQWLHUW� DOVR� PLW� GHU� 'LIIHUHQ]� ]ZLVFKHQ� DQNRPPHQGHQ� XQG

DEIDKUHQGHQ�$XWRV��DOVR�PLW�HLQHP�1HWWRIOXVV��GHU�QDW�UOLFK�HEHQIDOOV�HWZDV�DQGHUHV

LVW� DOV� GHU� %HVWDQG� DQ� $XWRV��� 'DVV� PDQ� EHL� GLHVHU� $XIJDEH� DXFK� QRFK� DXI� HLQH

DQGHUH�$UW�%HVWDQG�XQG�)O�VVH�PLW�HLQDQGHU�YHUZHFKVHOQ�NDQQ��EHOHJW�GDV�%HLVSLHO

YRQ�93�0HUFHGHV��������P��

��� , :DQQ�VWHKHQ�GLH�PHLVWHQ�$XWRV�DXI�GHP�3DUNSODW]"
0 =ZLVFKHQ����XQG����8KU�ZHLO�GD�DP�PHLVWHQ�$XWRV�DEIDKUHQ��$OVR�P�VVHQ�DXFK�DP�PHLVWHQ

GD�VHLQ�ZHQQ�DP�PHLVWHQ�ZHJIDKUHQ��'D� IDKUHQ�DP�PHLVWHQ�/HXWH�ZHJ��DOVR�P�VVHQ�DXFK
YRUKHU�DP�PHLVWHQ�/HXWH�GRUW�JHVWDQGHQ�VHLQ�

$XFK�GDV�3UREOHP��GDVV�NHLQH�$XVJDQJV]DKO�DQ�$XWRV�DQJHJHEHQ�LVW��PDFKWH�HLQLJHQ

93Q�.RSI]HUEUHFKHQ��%HL�93��*DUWQHU���������P��]HLJW�VLFK�ZLHGHUXP�GHXWOLFK��GDVV

GLH�93�EHL�LKUHU�$UJXPHQWDWLRQ�HLJHQWOLFK�HLQH�%HVWDQGVNXUYH�LP�.RSI�KDWWH�

���� , 8QG�]XU�)UDJH�&��±�ZDQQ�VLQG�MHW]W�GLH�PHLVWHQ�$XWRV�DP�3DUNSODW]��JHVWDQGHQ"
� *� +LHU� LVW� GDV� JOHLFKH� 3UREOHP� ZLH� EHL� GHU� )UDJH� &�� ±� HV� P�VVWHQ� YRUKHU� QXOO� � $XWRV� DP

3DUNSODW]�JHVWDQGHQ�VHLQ��GDVV�LFK�HV��EHUKDXSW�DXVUHFKQHQ�NDQQ�
��� , :DV�PDFKW�HV�I�U�HLQHQ�8QWHUVFKLHG�RE�DP�$QIDQJ�QXOO�$XWRV�RGHU�����JHVWDQGHQ�VLQG"

*� -D�LFK�KDEH�HLQIDFK�HLQHQ�6RFNHOEHWUDJ�GHQ�LFK�KLHU�PLWHUIDVVH��'DV�Z�UGH�GDV�*DQ]H�OLQHDU
QDFK�REHQ�YHUVFKLHEHQ�

��� , 8QG�ZHQQ�GX�GLH�*UDSKLN�QXU�VFKQHOO�DQVFKDXVW��ZDQQ�XQJHIlKU�Z�UGHQ�GLH��PHLVWHQ�$XWRV
DP�3DUNSODW]�VWHKHQ"

� *� :HQQ�JDQ]�YLHOH�]XIDKUHQ�XQG�JDQ]�ZHQLJ�ZHJIDKUHQ��$OVR�GDV�P�VVWH�FD��XP�QHXQ�8KU�VHLQ�

*DUWQHU
V�$UJXPHQWDWLRQ��'DV�Z�UGH�GDV�*DQ]H�OLQHDU�QDFK�REHQ�YHUVFKLHEHQ��ZlUH

GDQQ�NRUUHNW��ZHQQ�HV�VLFK�XP�HLQH�.XUYH�GHU�%HVWlQGH�KDQGHOQ�Z�UGH��'LH�=DKO�GHU

$QN�QIWH�E]Z��$EIDKUWHQ�lQGHUW�VLFK�GXUFK�HLQHQ�DQGHUHQ�$XVJDQJVEHVWDQG�QDW�UOLFK

QLFKW�� ,Q� ���� DUJXPHQWLHUW� *DUWQHU� ZLHGHU� JHQDXVR� ZLH� )0��� GDVV� GLH� 'LIIHUHQ]

]ZLVFKHQ�$QN�QIWHQ�XQG�$EIDKUWHQ�GDV�UHOHYDQWH�.ULWHULXP�I�U�GLH�PD[LPDOH�=DKO�DQ

$XWRV�DP�3DUNSODW]�ZlUH�

7.2.4. Aufgabe D

'� (LQ�:DVVHUDXVJOHLFKVEHKlOWHU�VROO�JOHLFKPl�LJ�:DVVHU����/LWHU�:DVVHU�SUR�0LQXWH�DEJHEHQ��'HU
%HKlOWHU�ZLUG�YRQ�]ZHL�=XIOXVVSXPSHQ�JHVSHLVW��'LH�'DXHU�=XIOXVVSXPSH�OLHIHUW�JOHLFKPl�LJ�HLQH
JHZLVVH� :DVVHUPHQJH� SUR� 0LQXWH�� 'LH� ]ZHLWH� =XIOXVVSXPSH� LVW� HLQH� .XU]]HLW�
+RFKOHLVWXQJVSXPSH��GLH�QXU�YLHU�0LQXWHQ� ODQJ�JOHLFKPl�LJ�:DVVHU�]XSXPSW�� GDQQ�DEHU� I�U� GLH
QlFKVWHQ�YLHU�0LQXWHQ�DEJHVFKDOWHW�ZHUGHQ�PXVV��GDPLW�GHU�%UXQQHQ��DXV�GHP�VLH� I|UGHUW�� VLFK
ZLHGHU�DXII�OOHQ�NDQQ��'HU�XQWHQVWHKHQGH�*UDSK�]HLJW�GHQ�$EIOXVV��JHVWULFKHOW��XQG�GHQ�*HVDPW�
=XIOXVV��GXUFKJlQJLJH�/LQLH��GHV�$XVJOHLFKVEHKlOWHUV�
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'� 7UDJHQ� 6LH� LQ� GDV� XQWHQVWHKHQGH� 'LDJUDPP� HLQ�� ZLH� VLFK� GLH�:DVVHUPHQJH� LP� $XVJOHLFKV
EHKlOWHU� LQ�GHQ�EHWUDFKWHWHQ����0LQXWHQ�HQWZLFNHOW��ZHQQ�GLH� LP�RELJHQ�*UDSKHQ�JHJHEHQHQ
=X��XQG�$EIOXVVYHUKlOWQLVVH�KHUUVFKHQ��1HKPHQ�6LH�DQ��GDVV�GHU�%HKlOWHU�]X�%HJLQQ�����/LWHU
HQWKlOW�

(LQHU� GHU� KlXILJVWHQ� )HKOHU� EHL� GLHVHP� %HLVSLHO� ZDU�� GDVV� LP� ZHVHQWOLFKHQ� GLH

6WUXNWXU� GHU� (LQJDEHJUDSKLN� ZLHGHUKROW� ZXUGH�� (LQ� %HLVSLHO� GDI�U� LVW� 93� �������

�������P�

$EELOGXQJ������$XIJDEH�'���/|VXQJ�YRQ��������
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��� ��� +LHU�KDEH�LFK�ZLHGHUXP�GLH�:DVVHUPHQJH�JHJHEHQ��KDE�MHW]W�DEHU�VFKRQ�����/LWHU�LQ�GLHVHP
%HKlOWHU�GULQQHQ��'HVKDOE�DGGLHUH� LFK�±�PHKU�RGHU�ZHQLJHU�±�GLHVH����/LWHU�YRQ�GHU�REHUHQ
*UDSKLN�GD]X�XQG�GDGXUFK�KDEH�LFK�GDQQ�EHL�����/LWHU�HLQH�*HUDGH��GLH�PLU�KLHU�GHQ�$EIOXVV
DQ]HLJW

,P� +LQWHUJUXQG� VWHKW� ZLHGHUXP� GLH� 8QIlKLJNHLW�� ]ZLVFKHQ� HLQHU� *UDSKLN�� GLH� %H�

VWDQGVJU|�HQ� XQG� HLQHU� *UDSKLN�� GLH� )OXVVJU|�HQ� ZLHGHUJLEW�� ]X� XQWHUVFKHLGHQ�

+LQWHU�GHP�YRQ���������JHZlKOWHQ�.RQ]HSW��GLH�]X�%HJLQQ�YRUKDQGHQHQ�����/LWHU�]X

DGGLHUHQ��VWHFNW�ZLHGHUXP�GLH�$QQDKPH��HV�KDQGOH�VLFK�EHLP�=XIOXVV�XQG�$EIOXVV�LQ

GHU�$QJDEH��ZLH�GDQQ�DXFK�LQ�GHU�]ZHLWHQ�=HLFKQXQJ��MHZHLOV�XP�%HVWDQGVGDWHQ�

7.2.5. Aufgabe E

(� +HUU�0DLHU�OlVVW�XP�3XQNW�������8KU�:DVVHU�LQ�VHLQH�%DGHZDQQH�HLQODXIHQ��'LH�=XIOXVVPHQJH
EHWUlJW�NRQVWDQW����/LWHU�PLQ��8P�H[DNW�������8KU�EHPHUNW�+HUU�0DLHU��GDVV�GHU�$EIOXVV�GHU
:DQQH�RIIHQ�ZDU�XQG�VFKOLH�W�GHQ�$EIOXVV��$XV�GHP�$EIOXVV�IOLH�HQ�SUR�0LQXWH�NRQVWDQW���/LWHU
:DVVHU��8P�H[DNW�������VFKOLH�W�+HUU�0DLHU�GHQ�:DVVHU]XIOXVV�XQG�JHQLH�W�ELV�������GLH
JHI�OOWH�:DQQH��8P�H[DNW�������|IIQHW�HU�GHQ�$EIOXVV�XQG�OlVVW�GDV�JHVDPWH�:DVVHU�DXVULQQHQ�

'LH�PHLVWHQ�93Q�]HLFKQHWHQ�LQ�HWZD�HLQH�NRUUHNWH�*UDSKLN��'LH�XQWHQVWHKHQGH���IDVW

ULFKWLJH���/|VXQJ�VWDPPW�YRQ�93��'RGR���������Z��

$EELOGXQJ������$XIJDEH�(���/|VXQJ�YRQ��'RGR�

��� , .DQQVW�GX�PLU�QXQ�GDV�%DGHZDQQHQ�%HLVSLHO�HUNOlUHQ"
� ' $OVR�GHU�+U��0DLHU�OlVVW�XP����8KU�:DVVHU�HLQODXIHQ��,FK�KDEH�GLH�HUVWHQ���0LQXWHQ�GHVKDOE

NHLQHQ� $EIOXVV� HLQJH]HLFKQHW�� ZHLO� GHU� $EIOXVV� RIIHQ� ZDU�� (UVW� XP� ������ KDEH� LFK� HLQHQ
=XIOXVV� YRQ���� O�PLQ�HLQJH]HLFKQHW��8P������� VFKOLH�W�HU� GDQQ�GHQ�:DVVHU]XIOXVV�� GK� YRQ
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������ELV�������EOHLEW�GHU�:DVVHUVWDQG�NRQVWDQW�EHL����O��8P�������LVW�GDQQ�HLQ�$EIOXVV�YRQ��
O�PLQ��8P�������LVW�GLH�%DGHZDQQH�GDQQ�ZLHGHU�OHHU�

93�6LPED��������Z��HUOlXWHUW�LKUHQ�OLQHDU�ZDFKVHQGHQ�*UDSKHQ�IROJHQG�

$EELOGXQJ������$XIJDEH�(���/|VXQJ�YRQ��6LPED�

��� , .DQQVW�GX�GLFK�QRFK�DQ�GLHVHV�%HLVSLHO�HULQQHUQ�XQG�ZDUXP�KDVW�GX�KLHU�HLQH�NRQWLQXLHUOLFK
DQVWHLJHQGH�/LQLH�JH]HLFKQHW"

6 ,P�3ULQ]LS� LVW� HV� MD� VR��GDVV�ZHQQ�PDQ�:DVVHU� LQ� HLQH�:DQQH�HLQOlVVW�� VWHLJW� GDV�:DVVHU
NRQWLQXLHUOLFK�SUR�0LQXWH��ZHLO� HV�ZLUG� QLFKW� HLQPDO� VFKQHOOHU� XQG� HLQPDO� ODQJVDPHU� VLQNHQ�
8QG�PHLQHU�0HLQXQJ�QDFK�LVW�HV�DXFK�GHP�HQWVSUHFKHQG�]X�]HLFKQHQ�

'DV� ,QWHUYLHZ� PDFKW� GHXWOLFK�� GDVV� GLH� 93� PLW� GLHVHU� $XIJDEH� DQVFKHLQHQG

�EHUIRUGHUW�ZDU��7URW]�QRFKPDOLJHU�$XIIRUGHUXQJ��GLH�$QJDEH�]X��EHUSU�IHQ��PDFKWH

6LPED�NHLQHUOHL�$QVWDOWHQ��GLH�,QIRUPDWLRQHQ��ZDQQ�ZDV�EHLP�)�OOHQ�GHU�%DGHZDQQH

JHVFKLHKW�� DXFK� LUJHQGZLH� LQ� GHQ�*UDSKHQ�XP]XVHW]HQ��2EHQGUHLQ�ZHUGHQ� YRQ� LKU

DQVFKHLQHQG� GLH�:|UWHU� �VWHLJHQ�� XQG� �VLQNHQ�� OHLFKW� GXUFKHLQDQGHU� JHEUDFKW�� ZLH

DXFK� RELJHU� $XVVFKQLWW� EHOHJW�� ,QVJHVDPW� VWLIWHWH� GLH� ,QWHUYLHZSDVVDJH� EHL� XQV

,QWHUYLHZHULQQHQ� PHKU� .RQIXVLRQ� DOV� VLH� .OlUXQJ� GHU� 'HQNYRUJlQJH� YRQ� 6LPED

EUDFKWH�
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7.2.6. Zusammenfassung der Interviews zum Vortest

,Q� HLQLJHQ� )lOOHQ� NRQQWHQ� GXUFK� GLH� ,QWHUYLHZV� DXFK� IDOVFKH� $QVlW]H� GHU� 93Q

SODXVLEHO� HUNOlUW�ZHUGHQ�� ,Q�PHKUHUHQ�)lOOHQ� MHGRFK�KDWWHQ�ZLU� GHQ�(LQGUXFN�� GDVV

VLFK�HLQ]HOQH�93Q�GLH�$XIJDEHQ�]LHPOLFK� OHLFKW�JHPDFKW�KDWWHQ�±�XQG�EHLP�9RUWHVW

HLQIDFK� UDVFK� HWZDV� KLQJH]HLFKQHW� KDEHQ�� RKQH� GLH� $QJDEH� �EHUKDXSW� JHQDX� ]X

OHVHQ�� 'LHV� lX�HUWH� VLFK� GDULQ�� GDVV� GLHVH� 93Q� DXI� GLH� )UDJH�� ZDUXP� VLH� GLH

EHWUHIIHQGH� $XIJDEH� JHUDGH� VR� XQG� QLFKW� DQGHUV� JHO|VW� KlWWHQ�� ]XQlFKVW� PHLQWHQ

�'D�NDQQ�LFK�PLFK�QLFKW�VR�JHQDX�HULQQHUQ��XQG�GDQQ�HUVW�ODQJZLHULJ�GLH�$QJDEH�]X

VWXGLHUHQ� EHJDQQHQ�� %LVZHLOHQ� YHUVWLHJHQ� VLFK� GLH� 93Q� DXFK� LQ� NUDXVH

1HEHQJHGDQNHQ�RGHU� DQGHUH�6WUDWHJLHQ� ]XU�9HUVFKOHLHUXQJ�� GDVV� 6LH� HQWZHGHU�PLW

GHU�$XIJDEHQVWHOOXQJ�JDU�QLFKW� ULFKWLJ�YHUWUDXW�RGHU�GDPLW� DXFK��EHUIRUGHUW�ZDUHQ�

:LU�KDEHQ� LQ�VROFKHQ�6LWXDWLRQHQ�DOOHUGLQJV�NHLQHQ�EHVRQGHUHQ�'UXFN�DXI�GLH� �93Q

DXVJH�EW��VRQGHUQ�YHUVXFKW��GDV�*HVSUlFK�LQ�HLQHP�IUHXQGOLFKHQ�5DKPHQ�]X�KDOWHQ�

DXFK�XP�GHQ�3UHLV��GDVV�JHZLVVH�.OlUXQJHQ�GDPLW�GDQQ�QLFKW�PHKU�P|JOLFK�ZDUHQ�

7.3. Interviews zu den Nachtests

%HLP� 1DFKWHVW� ZXUGHQ� LP� ZHVHQWOLFKHQ� GLHVHOEHQ� $XIJDEHQ� ZLH� EHLP� 9RUWHVW

JHJHEHQ��$OOHUGLQJV�ZXUGHQ� DOOH�$XIJDEHQ� OHLFKW� YDULLHUW��'LH� IROJHQGH� 7DEHOOH� JLEW

HLQHQ�hEHUEOLFN

�6WRU\ �9RUWHVW �1DFKWHVW
��5HJHQWRQQH $��=X��XQG�$EIOXVV�]HLFKQHQ )��%HVWDQG�]X�]HLFKQHQ
��.UDQNHQKDXV %��7DEHOOH�JHJHEHQ .��*UDSKLN�JHJHEHQ
��8QL�3DUNSODW] &��*UDSKLN�JHJHEHQ *��7DEHOOH�JHJHEHQ
��%DWKWXE�'\QDPLFV '��:DVVHUDXVJOHLFKVEHKlOWHU +��%DGHZDQQHQI�OOXQJ

��+HUU�0DLHU�EDGHW (��%HVWDQG�]X�]HLFKQHQ /��=X�XQG�$EIOXVV�]HLFKQHQ

�QDFK�6ZHHQH\�6WHUPDQ�����

%HL�GHU�5HJHQWRQQHQ�6WRU\���ZDU�EHLP�9RUWHVW�=X��XQG�$EIO�VVH�]X�]HLFKQHQ��EHLP

1DFKWHVW� KLQJHJHQ�ZDU� �PLW� GHU� VHOEHQ� $QJDEH�ZLH� EHLP� 9RUWHVW�� GHU� %HVWDQG� ]X

]HLFKQHQ�� 8PJHNHKUW� ZDU� EHL� GHU� 6WRU\� �� �+HUU� 0DLHU� EDGHW�� EHLP� 9RUWHVW� GHU

%HVWDQG�DQ�:DVVHU�LQ�GHU�%DGHZDQQH��EHLP�1DFKWHVW�KLQJHJHQ�GHU�=X��E]Z��$EIOXVV

]X� ]HLFKQHQ�� $OVR� HQWVSUHFKHQ� GLH� $XIJDEHQ� $� XQG� /� E]Z�� (� XQG� )� YRQ� GHU
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LQKDOWOLFKHQ� )UDJHVWHOOXQJ� HLQDQGHU�� ZREHL� GLH� 6WRULHV� �� XQG� �� MHZHLOV� YHUWDXVFKW

ZXUGHQ�

$QDORJ� JHK|UHQ� GLH� 6WRULHV� �� �.UDQNHQKDXV�� XQG� �� �8QL�3DUNSODW]�� ]XVDPPHQ�� ,Q

$XIJDEH� %� EHLP� 9RUWHVW� ZXUGHQ� GLH� $XIQDKPHQ� XQG� (QWODVVXQJHQ� DOV� 7DEHOOH

JHJHEH�� $QDORJ� GD]X� ZDU� EHLP� 1DFKWHVW� GLH� 8QL�3DUNSODW]�6WRU\� LQ� $XIJDEH� *� DOV

7DEHOOH� JHJHEHQ�� $OV� *UDSKLN� JHJHEHQ� ZDU� GLH� 8QL�3DUNSODW]�6WRU\� EHL� $XIJDEH� &

EHLP�9RUWHVW�XQG�GLH�.UDQNHQKDXV�6WRU\�LQ�$XIJDEH�.�EHLP�1DFKWHVW�

'LH�%DWKWXE�'\QDPLFV�6WRU\�VWDPPW�XUVSU�QJOLFK�YRQ�6ZHHQH\�XQG�6WHUPDQ��������

'LH� $XIJDEH� +� EHLP� 1DFKWHVW� LVW� H[DNW� GLH� hEHUVHW]XQJ� GHU� 6ZHHQH\�6WHUPDQ�

$XIJDEH�� %HLP� 9RUWHVW� ZXUGH� LQ� $XIJDEH� '� HLQH� DQGHUH� (LQNOHLGXQJ� �DOV

:DVVHUDXVJOHLFKVEHKlOWHU�� GHU� YRQ� ]ZHL� 3XPSHQ�JHVSHLVW�ZLUG�� YHUZHQGHW�� GLH� GLH

DEUXSWHQ�:HFKVHO�LP�=XIOXVV�SODXVLEOHU�HUNOlUW�DOV�LQ�GHU�%DGHZDQQHQ�(LQNOHLGXQJ�

,QVJHVDPW�ZHUGHQ�DOVR�$XIJDEH�$�PLW�$XIJDEH�/��$XIJDEH�%�PLW�$XIJDEH�*��$XIJDEH

&�PLW�$XIJDEH�.��$XIJDEH�'�PLW�$XIJDEH�+�XQG�$XIJDEH�(�PLW�$XIJDEH�)�YHUJOLFKHQ�

ZREHL�LQ�NHLQHP�)DOO�GLH�6WRULHV�H[DNW�JOHLFK�JHEOLHEHQ�VLQG�

7.3.1. Aufgabe K

93Q� *DUWQHU� KDW� EHLP� 9RUWHVW� EHL� %HLVSLHO� &� VR� DUJXPHQWLHUW�� GDVV� PDQ� GDUDXI

VFKOLH�HQ�NDQQ��GDVV�HU�GLH�*UDSKLN�9HUlQGHUXQJHQ�PLW�HLQHU�*UDSKLN�GHU�%HVWlQGH

YHUZHFKVHOW��%HLP�1DFKWHVW�KDW�HU�EHL�$XIJDEH�.�NRUUHNW�HUNDQQW��GDVV�GLH�=DKO�GHU

3DWLHQWHQ�GDQQ�DP�K|FKVWHQ�LVW��ZHQQ�VLFK�GLH�EHLGHQ�.XUYHQ�VFKQHLGHQ�
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$EELOGXQJ������$XIJDEH�.���/|VXQJ�YRQ��*DUWQHU�

7.3.2. Aufgabe L

9HUVXFKVSHUVRQ��'DWD����KDW�EHLP�9RUWHVW�EHL�$XIJDEH�$�VWDWW�GHU�)O�VVH�MHZHLOV�GHQ

DNNXPXOLHUWHQ� =XIOXVV� �DOVR� GHQ� %HVWDQG�� DQ�:DVVHU� LQ� GHU� 5HJHQWRQQH� E]Z�� GHQ

%HVWDQG�DQ�DXVIOLH�HQGHP�:DVVHU�HLQJH]HLFKQHW��%HLP�1DFKWHVW�KLQJHJHQ�JDE�HU�EHL

$XIJDEH�/�GLH�JHIUDJWHQ�)O�VVH��IDVW��NRUUHNW�ZLHGHU�
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$EELOGXQJ������$XIJDEH�/���/|VXQJ�YRQ��'DWD���

��� ' ,P�REHUHQ�LVW�QXU�GHU�=XIOXVV�HLQ]X]HLFKQHQ�XQG�GD�HU�XP����8KU���GHQ�:DVVHUKDKQ�DXIGUHKW�
EHJLQQW�HEHQ�DE����8KU������/LWHU�SUR�0LQXWH�HLQ]XULQQHQ�±�DXI�GHU�\�$FKVH�KDEHQ�ZLU�/LWHU
SUR�0LQXWH�DXIJHWUDJHQ����XQG�LFK�KDEH�LPPHU����/LWHU�SUR�0LQXWH�±�GHVZHJHQ�KDEH�LFK�GDV
KRUL]RQWDO�HLQJH]HLFKQHW��8QG�XP����8KU����KDW�HU�GHQ�:DVVHUKDKQ�]XJHGUHKW�XQG�GHVZHJHQ
KDEHQ�ZLU�ELV����8KU����GHQ�=XIOXVV��8QG�XQWHUKDOE�GHQ�$EIOXVV��'D�KDEHQ�ZLU�YRQ����8KU��
ELV����8KU���NRQVWDQWH����/LWHU��ZHLO�GD�GLH�3LSH�RIIHQ�ZDU��XQG�YRQ����8KU����ZHJ�LVW�GDQQ
GHU�:DVVHUKDKQ��$QP��,��JHPHLQW�ZDU��$EIOXVV��ZLHGHU�JH|IIQHW�XQG�ZLU�KDEHQ�ZLHGHU����/LWHU
SUR�0LQXWH�$EIOXVV�
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7.3.3. Aufgabe F

'LH�]XJHK|ULJH�$XIJDEH�(�ZXUGH�EHLP�9RUWHVW�EHUHLWV�YRQ�GHQ�PHLVWHQ�93Q�ULFKWLJ

EHDQWZRUWHW��'LHMHQLJHQ� LQWHUYLHZWHQ�93Q�PLW� GHQ�SUREOHPDWLVFKHQ� /|VXQJHQ�EHLP

9RUWHVW� ZDUHQ� JHQDX� GLH�� GLH� QLFKW� PHKU� ]XP� 1DFKLQWHUYLHZ� JHNRPPHQ� VLQG�

'HPHQWVSUHFKHQG� LVW� HV� ZHQLJ� YHUZXQGHUOLFK�� GDVV� EHL� $XIJDEH� )� SUDNWLVFK� DOOH

/|VXQJHQ�EHLP�1DFKWHVW�NRUUHNW�ZDUHQ�

7.3.4. Aufgabe G

%HLP� 9RUWHVW� KDEHQ� HLQH� 5HLKH� YRQ� 93Q� ]X� $XIJDEH� %� DQJHJHEHQ�� GDVV� GDV

0D[LPXP�GHV�%HVWDQGHV�QLFKW� HUPLWWHOW�ZHUGHQ�N|QQH��ZHLO� QLFKW�EHNDQQW� VHL��ZLH

YLHOH�3HUVRQHQ� ]X�%HJLQQ� LP�.UDQNHQKDXV�ZlUHQ��93� �)0���ZDU� HLQH� GDYRQ�� %HLP

1DFKWHVW�HUPLWWHOWH�6LH�KLQJHJHQ�LQ�$XIJDEH�*�GDV�0D[LPXP�GHV�$XWREHVWDQGHV�DXV

GHU�7DEHOOH�NRUUHNW�� LQGHP�6LH�GLH�DQNRPPHQGHQ�XQG�DEIDKUHQGHQ�$XWRV� VDOGLHUWH

XQG� GDPLW� UHFKQHULVFK� HUPLWWHOWH�� GDVV� XP� GLH� 0LWWDJV]HLW� GLH� PHLVWHQ� $XWRV� DP

3DUNSODW]�ZDUHQ�

$EELOGXQJ������$XIJDEH�*���/|VXQJ�YRQ��)0��
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7.3.5. Aufgabe H

'LHVH�$XIJDEH�ZXUGH�EHLP�1DFKWHVW��DQGHUV�DOV�EHLP�9RUWHVW�YRQ�GHQ�PHLVWHQ�9SQ

NRUUHNW�JHO|VW��9SQ�*DUWQHU�EHLVSLHOVZHLVH�KDW�EHLP�9RUWHVW�QXU�HLQH�KRUL]RQWDOH�/LQLH

EHL� 6WDQG� ���� JH]HLFKQHW�� %HLP� DQVFKOLH�HQGHQ� ,QWHUYLHZ� HUNOlUWH� *DUWQHU� GLH

KRUL]RQWDOH� /LQLH� GDPLW�� GDVV� VLFK� SHU� 6DOGR� GLH� =XIO�VVH� XQG� $EIO�VVH� ZLHGHU

DXVJOHLFKHQ�XQG�HU�QXU�PHKU�GLHVHQ�*HVDPW�1XOO�(IIHNW�GDQQ�HLQJH]HLFKQHW�KDEH�

%HLP�1DFKWHVW� KLQJHJHQ�KDW�*DUWQHU� GHQ�%HVWDQG� DQ�:DVVHU� LQ� %HLVSLHO� +� NRUUHNW

HLQJH]HLFKQHW�XQG�HUNOlUW�

$EELOGXQJ������$XIJDEH�+���/|VXQJ�YRQ��*DUWQHU�
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'DVV� QLFKW� DOOH� 93Q� EHLP� 1DFKWHVW� $XIJDEH� +� SUREOHPORV� EHZlOWLJWHQ�� EHOHJW� 93Q

)0���+LHU� LVW�GHU�9HUODXI�DE�0LQXWH���YRP�=LFN�=DFN�0XVWHU�KHU� WHQGHQ]LHOO� ULFKWLJ�

:DUXP�GLH�93Q�LQ�GHQ�YLHU�0LQXWHQ�HLQH�VLQNHQGH�:DVVHUPHQJH�HLQJH]HLFKQHW�KDW�

NRQQWH�VLH�EHLP�DQVFKOLH�HQGHQ�,QWHUYLHZ�QLFKW�HUNOlUHQ��VRQGHUQ�PHLQWH��VLH�KDEH

KLHU� HLQIDFK� �LUJHQG� HWZDV�� HLQJH]HLFKQHW�� RKQH� GLHV� MHW]W� QDFKWUlJOLFK� JHQDXHU

EHJU�QGJHQ�]X�N|QQHQ�

$EELOGXQJ�������$XIJDEH�+���/|VXQJ�YRQ��)0���
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7.3.6. Nachwort

:LH�LVW�HV�XQV�DOV�,QWHUYLHZHULQQHQ�JHJDQJHQ"

)�U� XQV�ZDU� GLHVHV� 3URMHNW� GLH� HUVWH� (UIDKUXQJ�PLW� HPSLULVFKHQ� ,QWHUYLHZV�� (V� ILHO

XQV� ]X� %HJLQQ� QLFKW� OHLFKW�� QHXWUDOH� )RUPXOLHUXQJHQ� LQ� GHQ� )UDJHQ� ]X� ILQGHQ� XQG

NHLQH�6XJJHVWLYIUDJHQ�]X�VWHOOHQ��,QVJHVDPW�KDEHQ�ZLU�HV�]�7��DOV�VSDQQHQG�HUOHEW�

GLH�+LQWHUJU�QGH�YRQ�YHUVFKLHGHQDUWLJHQ�/|VXQJHQ�KHUDXV�]X�EHNRPPHQ��(LQH�HWZDV

XPIDQJUHLFKHUH�SHUV|QOLFKH�6WHOOXQJQDKPH�HUIROJW�LQ�HLQHP�VHSDUDWHQ�%HULFKW�
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�� 5HV�PHH

�8OULNH�.RW]HQW�3LHWVFKQLJ�

'DV� 3URMHNW� �8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG� )OXVVJU|�HQ�� ZXUGH� YRQ� HLQHP

7HDP�YRQ�6WXGLHUHQGHQ�GHU�8QLYHUVLWlW�.ODJHQIXUW�XQWHU�GHU�/HLWXQJ�YRQ�$R��8QLY�

3URI��'U��*�QWKHU�2VVLPLW]�GXUFKJHI�KUW��(V�LVW�GDPLW�GLH�GULWWH�JU|�HUH�8QWHUVXFKXQJ

]XP�7KHPD��QDFK�GHU�EDKQEUHFKHQGHQ�3LRQLHUDUEHLW�YRQ�6ZHHQH\�6WHUPDQ� ������

XQG� GHU� HUVWHQ� 6WXGLH� LP� 'HXWVFKHQ� 6SUDFKUDXP� YRQ� 2VVLPLW]� �����D�� ����E��

(UVWPDOLJ� ZXUGH� EHL� GHU� YRUOLHJHQGHQ� 8QWHUVXFKXQJ� HLQ� 3UHWHVW�3RVWWHVW�'HVLJQ

JHZlKOW�� XP� GLH� $XVZLUNXQJHQ� HLQHV� FD�� ]ZHLVW�QGLJHQ� �&UDVK�.XUVHV�� DXI� GLH

/HLVWXQJHQ�GHU�9SQ�]X�XQWHUVXFKHQ�

:DUXP� LVW� GHU� 8QWHUVXFKXQJVJHJHQVWDQG� �8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG

)OXVVJU|�HQ�� YRQ� EHVRQGHUHP� ,QWHUHVVH"� 'DV� 9HUZHFKVHOQ� YRQ� %HVWlQGHQ� XQG

)O�VVHQ�I�KUW�VHKU� OHLFKW�GD]X��GDVV�'DWHQ�IDOVFK� LQWHUSUHWLHUW�ZHUGHQ��'LHV�NDQQ� LQ

YLHOHQ�*HELHWHQ��ZLH�]��%��:LUWVFKDIW�0DQDJHPHQW��%LRORJLH��6\VWHPG\QDPLN��.\EHU�

QHWLN�� 6R]LDOZLVVHQVFKDIWHQ� XQG� 3V\FKRORJLH� ]X� YHUKHHUHQGHQ� )ROJHQ� LQ� GHU� 3UD[LV

I�KUHQ�� (LQHV� GHU� GUDPDWLVFKHVWHQ� %HLVSLHOH� GDI�U� LVW� GLH� LUULJH� 0HLQXQJ�� GDV� GDV

(UUHLFKHQ� HLQHV� 1XOOGHIL]LWHV� QDFK� YLHOHQ� -DKUHQ� SHUPDQHQWHU� %XGJHWGHIL]LWH

JOHLFKEHGHXWHQG�PLW� GHP�9HUVFKZLQGHQ�GHV� 6FKXOGHQEHVWDQGHV� LVW�� � 9HUVWHKW�PDQ

V\VWHPLVFKHV� 'HQNHQ� LQ� HLQHP� XPIDVVHQGHQ� 6LQQ�� VR� LQNOXGLHUW� GLHV� DXFK� GLH

)|UGHUXQJ� HLQHV� 9HUVWlQGQLVVHV� YRQ� ]HLWOLFK� DEODXIHQGHQ� 3UR]HVVHQ�� ZDV� GLH

)lKLJNHLW� ]XU� 8QWHUVFKHLGXQJ� YRQ� %HVWlQGHQ� XQG� )O�VVHQ� ]ZLQJHQG� EHGLQJW�� 'DV

,QWHUHVVH�I�U�V\VWHPLVFKHV�'HQNHQ�ZDU�VFKOLH�OLFK�DXFK�I�U�GLH�VWXGHQWLVFKHQ�0LWDU�

EHLWHU�LQQHQ��HLQH�ZHVHQWOLFKH�0RWLYDWLRQ��VLFK�LP�GLHVHP�3URMHNW�]X�HQJDJLHUHQ�

8.1. Inwieweit wurden die Ziele des Projektes erreicht?

=LHO���

(V� VROOWH� HUPLWWHOW� ZHUGHQ�� LQZLHZHLW� 6WXGLHUHQGH� GHU� %HWULHEVZLUWVFKDIW� GHU

8QLYHUVLWlW� .ODJHQIXUW� LQ� HLQHP� 3UHWHVW� %HVWDQGV�� )OXVVJU|�HQ� XQWHUVFKHLGHQ

YHUVFKLHGHQHQ�$QJDEHQ�XQG�$XIJDEHQVWHOOXQJHQ�XQWHUVFKHLGHQ�N|QQHQ�
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'LH� EHLGHQ� 9RUJlQJHUXQWHUVXFKXQJHQ� YRQ� 6ZHHQH\�6WHUPDQ� ������� XQG� LQ� QRFK

VWlUNHUHP� 0D�H� GLH� 8QWHUVXFKXQJ� YRQ� 2VVLPLW]� �����D�� ����E�� OLHIHUWHQ� EHLGH

HUQ�FKWHUQGH�ELV� YHUKHHUHQGH�5HVXOWDWH� EHL� GHU� )lKLJNHLW�� %HVWlQGH�XQG� )O�VVH� ]X

XQWHUVFKHLGHQ��6R�GDUI�HV�QLFKW�YHUZXQGHUQ��GDVV�VLFK�DXFK�GHU�3UHWHVW�LP�YRUOLHJHQ�

GHQ��3URMHNW��8QWHUVFKHLGXQJ�YRQ�%HVWDQGV��XQG�)OXVVJU|�HQ��QDKWORV�DQ�GLH�(UIDK�

UXQJHQ�GHU�9RUJlQJHUVWXGLHQ�DQVFKOLH�W��$XFK�XQVHUH�6WXGLH�]HLJW�JDQ]�GHXWOLFK�DXI�

HLJHQWOLFK� QXU�� GDVV� GLH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� %HVWlQGHQ� XQG� ]XJHK|ULJHQ� =X�

XQG�$EIO�VVHQ� YLHOHQ� ��EHUGXUFKVFKQLWWOLFK� JHELOGHWHQ���0HQVFKHQ�JUR�H� 6FKZLHULJ�

NHLWHQ�EHUHLWHW�XQG�GLHV�VRPLW�DOV�HLQ�JHZLFKWLJHV�'HIL]LW�LQ�XQVHUHQ��IRUWVFKULWWOLFKHQ�

'HQNIlKLJNHLWHQ� EH]HLFKQHW� ZHUGHQ� NDQQ�� )�U� VSH]LILVFKHUH� $XVVDJHQ� �]�%�� JH�

VFKOHFKWV�� RGHU� DOWHUVVSH]LILVFKH� 'LIIHUHQ]LHUXQJHQ� RGHU� HLQH� 'LIIHUHQ]LHUXQJ� KLQ�

VLFKWOLFK�GHU�9RUELOGXQJ�ZDU�GLH�'DWHQEDVLV�PLW�Q ���93Q�MHGRFK�HWZDV�]X�NQDSS�

=LHO���

1DFK�GHP�3UHWHVW�VROOWH�LQ�HLQHP��&UDVK�.XUV��YRQ�FD����±���6WXQGHQ�'DXHU�SUDNWLVFK

HUSUREW� ZHUGHQ�� LQZLHZHLW� %DVLVNHQQWQLVVH� ]XU� 8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG

)OXVVJU|�HQ�SUDNWLVFK�YHUPLWWHOW�ZHUGHQ�N|QQHQ�

'HU�&UDVK�.XUV�ZDU�I�U�GLH�WHLOQHKPHQGHQ�6WXGLHUHQGHQ�ZLUNOLFK�LQWHUHVVDQW��(U�IDQG

LP� 5DKPHQ� GHU� LP� 66� ����� DQ� GHU� 8QL� .ODJHQIXUW� JHKDOWHQHQ� 9RUOHVXQJ

�$QJHZDQGWH�6WDWLVWLN�I�U�%HWULHEVZLUWH��VWDWW��GHUHQ�7HLOQHKPHU�DXFK�JOHLFK]HLWLJ�GLH

XQWHUVXFKWH� 3HUVRQHQJUXSSH� ZDUHQ�� 'DV� +DXSWSUREOHP� PLW� GHP� &UDVK�.XUV� ZDU�

GDVV� GHU� NQDSS� ]ZHLVW�QGLJH� 9RUOHVXQJVQDFKPLWWDJ�PLW� GHP� &UDVK�.XUV� QLFKW� YRQ

DOOHQ� 7HVWWHLOQHKPHUQ� EHVXFKW� ZXUGH�� 'LHV� ZXUGH� ZHQLJVWHQV� WHLOZHLVH� GDGXUFK

NRPSHQVLHUW�� GDVV� HV� ]XP� &UDVK�.XUV� HLQH� VFKULIWOLFKH� 8QWHUODJH� JDE�� GLH� IUHL

YHUI�JEDU�ZDU��

=LHO���

,Q�HLQHP�1DFKWHVW��VRJ��3RVWWHVW��VROOWH�IHVWJHVWHOOW�ZHUGHQ��LQ�ZLH�ZHLW�GLH�)lKLJNHLW

]XU� 8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG� )OXVVJU|�HQ� VLFK� GXUFK� GHQ� &UDVK�7HVW

YHUEHVVHUW�KDWWHQ�

���������������������������������������
��KWWS���ZZZ�XQL�NOX�DF�DW�aJRVVLPLW�SDS�EHVWIOXV�SGI
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=XQlFKVW�NDQQ�IHVWJHVWHOOW�ZHUGHQ��GDVV�GLH�/HLVWXQJHQ�EHLP�3RVWWHVW�]ZDU�LQ�HLQLJHQ

7HLOEHUHLFKHQ�GHXWOLFK�EHVVHU�DOV�EHLP�3UHWHVW�ZDUHQ��GDVV�PDQ�DEHU�LQVJHVDPW�DXFK

EHLP�3RVWWHVW� QRFK�QLFKW� YRQ� HLQHU�ZLUNOLFK� �EHUZlOWLJHQG� JXWHQ� /HLVWXQJ� GHU� 93Q

VSUHFKHQ�NDQQ��9HUVFKLHGHQH�$VSHNWH��GLH�YRUQHKPOLFK�LP�NHLQHVZHJV�YROONRPPHQHQ

8QWHUVXFKXQJVGHVLJQ�EHJU�QGHW�OLHJHQ��HUVFKZHUHQ�NODUHUHU�$XVVDJHQ�

½ =XQlFKVW� HLQPDO� LVW� GLH� =DKO� GHU� XQWHUVXFKWHQ� 3HUVRQHQ� RIWPDOV� ]X� JHULQJ�� XP

DXFK�EHL�EHVWHKHQGHQ�=XVDPPHQKlQJHQ�GLHVH�VLJQLILNDQW�QDFK]XZHLVHQ�

½ )DVW�HLQ�'ULWWHO�GHU�9SQ�KDEHQ�]ZLVFKHQ�3UHWHVW�XQG�3RVWWHVW�DXIJHK|UW��VR�GDVV

YRQ�GLHVHQ�/HXWHQ�NHLQ�1DFKWHVW�PHKU�YHUI�JEDU�ZDU��hEHUGLHV�]HLJWHQ�GLH�/HXWH�

YRQ� GHQHQ�ZLU� NHLQHQ� 1DFKWHVW�PHKU� KDEHQ�� EHL� HLQHU� 5HLKH� YRQ� )UDJHQ� EHLP

9RUWHVW� GHXWOLFK� �EHUGXUFKVFKQLWWOLFKH� /HLVWXQJHQ�� (LQH� %HVFKUlQNXQJ� DXI

GLHMHQLJHQ� 3HUVRQHQ�� GLH� 9RUWHVW� XQG� 1DFKWHVW� JHVFKULHEHQ� KDEHQ�� Z�UGH� GDV

*HVDPWHUJHEQLV� GHV� 9RUWHVWV� GU�FNHQ� XQG� GDPLW� HLQHQ� JU|�HUHQ

/HLVWXQJV]XZDFKV� �XP� GHQ� 3UHLV� HLQHU� VFKPDOHUHQ� %HXUWHLOXQJVEDVLV� EHLP

3UHWHVW��]ZLVFKHQ�9RU��XQG�1DFKWHVW�HUJHEHQ�

½ (LQH� JHZLVVH� $Q]DKO� YRQ� 9SQ� KDEHQ� GHQ�1DFKWHVW� DEVROYLHUW�� RKQH� GHQ� &UDVK�

.XUV�WDWVlFKOLFK�EHVXFKW�]X�KDEHQ�

8.2. Interessante Ergebnisse

,P�/DXIH�GLHVHV�3URMHNWHV�KDEHQ�ZLU�HLQLJH� LQWHUHVVDQWH�)DNWHQ�JHVDPPHOW��GLH�ZLU

GDQQ� QDW�UOLFK� JHQDXHU� XQWHUVXFKHQ� ZROOWHQ�� VHL� HV� GXUFK� HUJlQ]HQGH� ,QWHUYLHZV

RGHU� GXUFK� VWDWLVWLVFKH� $XVZHUWXQJHQ� PLWWHOV� &KL�4XDGUDW�8QDEKlQJLJNHLWV�7HVWV�

+LHU�QXQ�HLQH�NOHLQH�=XVDPPHQIDVVXQJ�GHU�ZLFKWLJVWHQ�(UJHEQLVVH�

½ 'XUFKZHJV� ZDU� HUNHQQEDU�� GDVV� GLH� M�QJHUHQ� -DKUJlQJH� ������ ±� ���� EHL� GHP

7HVW� EHVVHU� DEJHVFKQLWWHQ� KDEHQ�� 2E� GLHV� PLW� GHU� 6FKXOELOGXQJ� ]X� WXQ� KDW�

P�VVWH�HUVW�ZHLWHU�XQWHUVXFKW�ZHUGHQ�

½ %HLGH� 7HVWV� EHLQKDOWHWHQ� HLQH� ��WHLOLJH� 6HOEVWHLQVFKlW]XQJV�6NDOD�� %HL� GHUHQ

$XVZHUWXQJ�IHVW]XVWHOOHQ�ZDU��GDVV�GLH�PlQQOLFKHQ�7HLOQHKPHU�HKHU�GD]X�QHLJHQ�

LKUH�HLJHQHQ��VNLOOV��K|KHU�HLQ]XVFKlW]HQ��DOV�HV�GLH�ZHLEOLFKHQ�WXQ�
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½ 2E� QXQ� GLH� 0lQQHU� WDWVlFKOLFK� EHVVHU� ZDUHQ� DOV� GLH� )UDXHQ�� NRQQWH� NDXP

VFKO�VVLJ� EHDQWZRUWHW� ZHUGHQ�� %HL� HLQLJHQ� ,WHPV� JDE� HV� OHLFKWH� 7HQGHQ]HQ� LQ

GLHVH�5LFKWXQJ��GLH� MHGRFK�DXIJUXQG�GHU� VHKU�QLHGULJHQ�$Q]DKO�DQ�XQWHUVXFKWHQ

3HUVRQHQ�NDXP�GLH�6FKZHOOH�]X�HLQHP�VLJQLILNDQWHQ�=XVDPPHQKDQJ��EHUVFKULWW�

8P� GLHVH� 5HODWLRQ� JHQDXHU� ]X� XQWHUVXFKHQ�� EUlXFKWHQ� ZLU� HLQHQ� YLHO� JU|�HUHQ

%HIUDJWHQNUHLV�

½ 'LH� WDWVlFKOLFKH� 4XDOLWlW� GHU� $QWZRUWHQ� KDW� PLW� 6HOEVWHLQVFKlW]XQJ� GHU

7HLOQHKPHU� LP� /HVHQ� XQG� ,QWHUSUHWLHUHQ� YRQ� *UDSKLNHQ� JDU� QLFKWV� ]X� WXQ�� ,P

*HJHQWHLO��EHL�HLQLJHQ�)UDJHQ�VFKQHLGHQ�VRJDU�GLHMHQLJHQ�3HUVRQHQ��GLH�VLFK�DOV

VFKZDFK�ELV�VHKU�VFKZDFK�LP�8PJDQJ�PLW�*UDSKLNHQ�HLQVFKlW]W�KDEHQ��EHVVHU�DE

DOV�GLHMHQLJHQ��GLH�VLFK�VHOEVW�DOV�JXWH�,QWHUSUHWLHUHU�YRQ�*UDSKLNHQ�HLQVFKlW]WHQ�

½ :HLWHUV�ZDU� ]X�HUNHQQHQ��GDVV�GLH�7HVWSHUVRQHQ�EHL� 7DEHOOHQGDUVWHOOXQJHQ� YRQ

=X�� XQG� $EIO�VVHQ� YLHO� |IWHU� ]X� HLQHU� NRUUHNWHQ� ,QWHUSUHWDWLRQ� GHV� GDUDXV

UHVXOWLHUHQGHQ� %HVWDQGHV� NDPHQ�� DOV� EHL� *UDSKLNGDUVWHOOXQJHQ�� 'LHV� OLHJW� ZRKO

GDUDQ�� GDVV� PDQ� EHL� HLQHU� WDEHOODULVFKHQ� $QJDEH� PHFKDQLVFKHV� 6DOGLHUHQ

�$GGLHUHQ�GHU�=XIOXVVH��6XEWUDKLHUHQ�GHU�$EIO�VVH��GLH�JHVWHOOWHQ�$XIJDEHQ�O|VHQ

NRQQWH��DXFK�ZHQQ�GHU�8QWHUVFKLHG�]ZLVFKHQ�HLQHU�%HVWDQGV��XQG�)OXVVJU|�H�GHU

EHWUHIIHQGHQ� 9SQ� JDU� QLFKW� EHZXVVW� ZDU�� 6RPLW� N|QQHQ� ZLU� VDJHQ�� GDVV

*UDSKLNGDUVWHOOXQJHQ� KLQVLFKWOLFK� GHU� *HIDKU�� )O�VVH� LUUW�POLFK� DOV� %HVWlQGH� ]X

LQWHUSUHWLHUHQ��DOV�SUREOHPDWLVFKHU�HLQ]XVWXIHQ�VLQG�
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�� $XVEOLFN

�8OULNH�.RW]HQW�3LHWVFKQLJ�

,Q� GLHVHP� $EVFKQLWW� XQVHUHV� 3URMHNWEHULFKWHV� P|FKWHQ� ZLU� QXQ� GLHMHQLJHQ� 'LQJH

EHKDQGHOQ�� GLH� ZLU� XQVHUHU� 0HLQXQJ� QDFK� QRFK� JHUQH� JHQDXHU� XQWHUVXFKW� KlWWHQ�

RGHU�GLH�ZLU�I�U�YHUEHVVHUXQJVZ�UGLJ�KDOWHQ�

½ :HLWHU� XQWHUVXFKW� KlWWH� ZLU� VHKU� JHUQH� GHQ� VFKXOLVFKHQ� %DFNJURXQG� GHU

9HUVXFKVSHUVRQHQ��'D�ZLU�JODXEHQ��GDV�HV�EHVWLPPW�8QWHUVFKLHGHQ�]ZLVFKHQ�GHQ

YRUKHU�EHVXFKWHQ�6FKXOW\SHQ� �%*��+$.��+%/$��XVZ��� XQG� DXFK�GHU�%HVXFKV]HLW

JLEW��lOWHUH�E]Z��M�QJHUH�-DKUJlQJH���'DPLW�ZLU�GHU�)UDJH�QDFKJHKHQ�N|QQHQ��RE

GLH�6FKXODXVELOGXQJ��]��%��LQ�EHVWLPPWHQ�)lFKHUQ��IU�KHU�YLHOOHLFKW�EHVVHU�ZDU�DOV

KHXW]XWDJH��2GHU�RE�VLFK�GLH�SHUV|QOLFKH�(LQVWHOOXQJ�]XP�/HUQHQ�JHlQGHUW�KDW�

½ $XFK� LQWHUHVVDQW� ZlUH� HLQH� $XVZHLWXQJ� GHU� 8QWHUVXFKXQJ� DXI� QRFK� PHKU

9HUVXFKVSHUVRQHQ� JHZHVHQ�� 'XUFK� HLQH� 9HUJU|�HUXQJ� GHV� %HIUDJWHQNUHLVHV

N|QQWH� PDQ� DXFK� JHQDXHU� DXI� GLH� )UDJH� GHV� =XVDPPHQKDQJV� ]ZLVFKHQ

$QWZRUWYHUKDOWHQ� XQG� *HVFKOHFKWHV� HLQJHKHQ�� %HL� GHP� JHULQJHQ

6WLFKSUREHQXPIDQJ� ODVVHQ� VLFK� NDXP� VLJQLILNDQWH� =XVDPPHQKlQJH� QDFKZHLVHQ�

DEHU�ZLU�Z�UGHQ�JHUQH�ZLVVHQ��]X�ZHOFKHQ�(UJHEQLVVHQ�GLHVHOEHQ�+\SRWKHVHQ�EHL

HLQHU�JU|�HUHQ�93�$Q]DKO�I�KUHQ�

½ )�U� GDV� QlFKVWH� 3URMHNW� Z�UGHQ� ZLU� HLQ� SURIHVVLRQHOOHUHV� 'HVLJQ� �EHU

%H]DKOXQJ� YRUVFKODJHQ�� XP� GDPLW� GLH� 3UREOHPH� PLW� $XVIlOOHQ� RGHU� 1LFKW�

$QZHVHQKHLW�EHLP�&UDVK�.XUV�]X�PLQLPLHUHQ��(LJHQWOLFK�LVW�QlPOLFK�GHU�9HUJOHLFK

]ZLVFKHQ� 3UH�� XQG� 3RVWWHVW� QXU� I�U� MHQH� 3HUVRQHQ� UHOHYDQW�� GLH� EHLGH� 7HVWV

PLWJHVFKULHEHQ� KDEHQ�� 'HQQ� QXU� VR� N|QQWH� PDQ� HLQH� ZLUNOLFKH� 9HUEHVVHUXQJ

�RGHU�YLHOOHLFKW�DXFK�9HUVFKOHFKWHUXQJ��QDFK�GHP�&UDVK�.XUV�IHVWVWHOOHQ�

½ 'LH� SHUV|QOLFKH� (LQVFKlW]XQJ� QDFK� GHP� &UDVK�.XUV� ZlUH� DXFK� QRFK� HLQ

LQWHUHVVDQWHU� $VSHNW� I�U� XQVHUH� 8QWHUVXFKXQJ� JHZHVHQ��:LH� VLFK� GLH� 3HUVRQHQ

QDFK� GHP� &UDVK�.XUV� SHUV|QOLFK� HLQJHVFKlW]W� KlWWHQ�� 'LHV� KlWWH� PDQ� LQ

QHXHUOLFKHQ�6HOEVWHLQVFKlW]XQJVIUDJHQ�LP�3RVWWHVW�IHVWVWHOOHQ�N|QQHQ�
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'LH�4XDOLWlW�HLQHV�3URMHNWHV�LVW�JUR�WHLOV�GDYRQ�DEKlQJLJ��ZLH�JXW�HV�GXUFKRUJDQLVLHUW

ZLUG��ZLH� JXW� GLH� =HLWSOlQH� VLQG�XQG�ZLH� JHQDX�GLHVH� HLQJHKDOWHQ�ZHUGHQ�� (V� JLEW

YLHOH�P|JOLFKH�3URMHNW�/D\RXWV��GRFK�VREDOG�PDQ�EHVWLPPWH�'DWHQ�JHVDPPHOW�KDW�

KDW� PDQ� DXFK� LPPHU� GDV� 3UREOHP� GHU� $XVZHUWXQJ� XQG� GHU� 9HUZHUWXQJ� YRQ� GHQ

JHVDPPHOWHQ�,QIRUPDWLRQHQ��:LU�VLQG�GHU�0HLQXQJ��GDVV�ZLU�GLHVH�)UDJHQ�LQQHUKDOE

XQVHUHV� 3URMHNWWHDPV� PLW� WUDQVSDUHQWHQ� XQG� OHLFKW� YHUVWlQGOLFKHQ� %HZHUWXQJV�

ULFKWOLQLHQ�VHKU�JXW�PDQDJHQ�NRQQWHQ��:HLWHUV�PXVV�PDQ�DEHU�DXFK�VDJHQ��GDVV�GLH

=XVDPPHQDUEHLW� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� 3URMHNWPLWDUEHLWHUQ� WDGHOORV� IXQNWLRQLHUWH

XQG� PDQ� ]X� NHLQHP� =HLWSXQNW� GDV� *HI�KO� KDWWH�� GDVV� XQVHUH� 0LWDUEHLWHU� QLFKW

PRWLYLHUW�ZDUHQ��6R�NRQQWHQ�ZLU�DXFK�GLH�%HZHUWXQJ�GHV�3RVWWHVWHV�LQ�N�U]HVWHU�=HLW

GXUFK]LHKHQ�XQG�]X�6HPHVWHUHQGH�HLQH�NRPSOHWWH��&RPSXWHUSUlVHQWDWLRQ�GHU�HUVWHQ

(UJHEQLVVH�]HLWJHUHFKW�YRUVWHOOHQ�

:LU� KRIIHQ� QXQ�� GDVV� ZLU� XQVHUHQ� /HVHUQ� GDV� 7KHPD� E]Z�� GLH� 8QWHUVFKHLGXQJ

]ZLVFKHQ� �)OXVV�� XQG� %HVWDQGVJU|�HQ�� HWZDV� QlKHU� EULQJHQ� NRQQWHQ�� 8QG� GLHV� LQ

=XNXQIW�KLOIW�HLQLJH�.RPSOLNDWLRQHQ�RGHU�9HUZHFKVOXQJHQ�PLW�%HVWlQGHQ�XQG�)O�VVHQ

]X�YHUULQJHUQ��,Q�GLHVHP�6LQQH����$86*(/(517�+$7�0$1�1,(���
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��� 1DFKZRUW�GHV�3URMHNWOHLWHUV

�*�QWKHU�2VVLPLW]�

'DV� YRUOLHJHQGH� 3URMHNW� �8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG� )OXVVJU|�HQ�� ZDU� LQ

PHKUHU�+LQVLFKW�EHPHUNHQVZHUW��$XI�GHU�(EHQH�HPSLULVFKHU�)RUVFKXQJ�]XP�7KHPD

�6WRFN�)ORZ�7KLQNLQJ�� ZXUGH� PLW� GHP� GUHLVWXILJHQ� 'HVLJQ� 3UHWHVW� ±� &UDVK�.XUV� ±

3RVWWHVW�Y|OOLJHV�1HXODQG�EHWUHWHQ��(V�]HLJWH�VLFK��GDVV�VHUL|VH�HPSLULVFKH�)RUVFKXQJ

LQ�GHP��DQ�VLFK�VFKRQ� UHFKW�DQVSUXFKVYROOHP��)HOG� �6WRFN�)ORZ�7KLQNLQJ��YRU�JDQ]

JHZDOWLJHQ� IRUVFKXQJVPHWKRGRORJLVFKHQ� +HUDXVIRUGHUXQJHQ� VWHKW�� GLH� LQ� GHU

YRUOLHJHQGHQ� 6WXGLH� ]XP� HUVWHQ� 0DO� SUDNWLVFK� HUOHEW�� DEHU� VLFKHUOLFK� QRFK� QLFKW

ZLUNOLFK�EHIULHGLJHQG�EHZlOWLJW�ZHUGHQ�NRQQWHQ�

$XI�GHU�(EHQH�GHU�3URMHNWGXUFKI�KUXQJ�KDEH� LFK�HUVWPDOV� V\VWHPDWLVFK�HLQ�3URMHNW

PLW� HLQHU� JUR�HQ� =DKO� IUHLZLOOLJHU� VWXGHQWLVFKHU� 3URMHNWPLWDUEHLWHU�LQQHQ�

GXUFKJH]RJHQ�� ,Q� GHU� 7DW� LVW� GHU� JUR�H� 8PIDQJ� GLHVHV� 3URMHNWV� JDQ]� ZHVHQWOLFK

GDUDXI� ]XU�FN]XI�KUHQ�� GDVV� VLFK� LP�0lU]� �����EHL� HLQHU� 9RUEHVSUHFKXQJ� �EHU� ��

6WXGLHUHQGH� VLFK� GDUXP� ULVVHQ�� DQ� GHP� DQJHN�QGLJWHQ� 3URMHNW� HKUHQDPWOLFK

PLWDUEHLWHQ� ]X�G�UIHQ��'LHVH�6WXGLHUHQGHQ�KDEHQ� VLFK�PLW� ]�7�� WROON�KQHQ�0XW� XQG

EHPHUNHQVZHUWHP�(LIHU�LQ�HLQH�I�U�VLH�YROONRPPHQ�QHXH�$XIJDEH�KLQHLQEHJHEHQ��GLH

VLH� �DOV�6WXGLHUHQGH� M�QJHUHU�6HPHVWHU���ELV� DQ�GLH�*UHQ]H� LKUHU� /HLVWXQJVIlKLJNHLW

IRUGHUWH�� 0LW� JUR�HU� )UHXGH� GDUI� LFK� IHVWVWHOOHQ�� GDVV� HV� HQWJHJHQ� DOOHU� VRQVWLJHU

(UIDKUXQJHQ�PLW�GHP�'XUFKKDOWHZLOOHQ�YRQ�6WXGLHUHQGHQ�KLHU�ELV�]XP�6FKOXVV� WURW]

KlUWHVWHU�%HODVWXQJHQ�NHLQHQ�HLQ]LJHQ�$XVIDOO�JHJHEHQ�KDW�

,FK�KDEH�DOV�3URMHNWOHLWHU�YHUVXFKW��GLH�'\QDPLN�XQG�,QLWLDWLYH�GHU�6WXGLHUHQGHQ�QLFKW

HLQ]XHQJHQ�� VRQGHUQ� VLH� QXU� EHKXWVDP� LQ�P|JOLFKVW� JHRUGQHWH� %DKQHQ� ]X� OHQNHQ�

'LHV� LPSOL]LHUW� HLQHQ� VHKU� KRKHQ� $QWHLO� DQ� (LJHQLQLWLDWLYH� LQ� GHU� *HVWDOWXQJ� GHU

HLQ]HOQHQ�3URMHNWVFKULWWH�XQG�VSLHJHOW�VLFK�DXFK�LQ�HLQHU�]�7��UHFKW�SHUV|QOLFKHQ�1RWH

LQ�PDQFKHQ�3DVVDJHQ�GHV�3URMHNWEHULFKWV�ZLGHU��,FK�VHKH�GLHVHQ� I�U�HLQHQ�3URMHNW�

EHULFKW�YLHOOHLFKW�HWZDV�XQJHZ|KQOLFKHQ�7RXFK�DOV�HWZDV�3RVLWLYHV�DQ��ZHLO�HU�DXWKHQ�

WLVFK�LVW�XQG�DXFK�GHQ�EHVRQGHUHQ�&KDUDNWHU�GLHVHV�3URMHNWV�ZLGHUVSLHJHOW�
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(LQHQ� ZLUNOLFK� KHUYRUUDJHQGHQ� -RE� KDEHQ� %HQMDPLQ� .UHLVOHU� XQG� 8OULNH� .RW]HQW�

3LHWVFKQLJ�±�PLW�NUlIWLJHU�8QWHUVW�W]XQJ�YRQ�0DUWLQ�:DLJXQ\�XQG�0HODQLH�=ROWDQ���DOV

�6WDEVVWHOOH�� EHL� GHU� .RRUGLQDWLRQ� GHU� YLHOIlOWLJHQ� 3URMHNWDNWLYLWlWHQ� GHU� HLQ]HOQHQ

0LWDUEHLWHU�LQQHQ�� JHOHLVWHW�� 'LHVHV� 4XDUWHWW� KDW� KLHU� QLFKW� QXU� HLQ� K|FKVW� HUIROJ�

UHLFKHV��3UDNWLNXP�LP�3URMHNW�0DQDJHPHQW�DEVROYLHUW��VRQGHUQ�GDQQ�DXFK�QRFK�XQWHU

YHUVFKlUIWHQ� %HGLQJXQJHQ� �UlXPOLFKH� 7UHQQXQJ� LQ� GHQ� )HULHQ�� W�FKWLJ� GHQ� YRU�

OLHJHQGHQ�3URMHNWEHULFKW� HUVWHOOW�� (UJlQ]W�ZXUGH�GLHVHV� �SURIHVVLRQHOOH�� 3URMHNWWHDP

QRFK� GXUFK� GLH� 'DPHQ� 6DQGUD� *DOOL�� (YD� *UDW]HU� XQG� 5HQDWH�:HLFKOLQJHU�� GLH�PLW

HLQHU� I�U� 1HZFRPHU� ZLUNOLFK� EHPHUNHQVZHUWHQ� &RXUDJH� XQG� YROOHU� (ODQ� GLH

HUJlQ]HQGHQ�,QWHUYLHZV�E]Z��GLH�*HVWDOWXQJ�GHU�:HE�3DJH�]XP�3URMHNW�PDQDJWHQ�

'HQQRFK� G�UIHQ� DQ� GLHVHU� 6WHOOH� NHLQHVZHJV� GLH� ]HKQ� �HKUHQDPWOLFKHQ�� 0LW�

DUEHLWHU�LQQHQ�� -RVHI� %LHGHUPDQQ�� ,QJULG� 'RJDQ�� (G]R� )UHULFKV�� $QGUHD� *UDEQHU�

3HWHU� /DGLQLJ�� 5HLQHU� 0LFKHOHU�� &KULVWLDQ� 3HWDXWVFKQLJ�� 0LFKDHO� 5DFKEDXHU�� 0DUNXV

6WHLQEUXJJHU�XQG�3KLOLSS�7LOOLDQ�YHUJHVVHQ�ZHUGHQ��6LH�KDEHQ�LQ�=ZHLHUWHDPV�MH�HLQH

)UDJH�GHV�9RU��XQG�1DFKWHVWV�DXVJHZHUWHW�XQG�PLW� LKUHU�'RNXPHQWDWLRQ�GLH�$UEHLW

GHV�HQJHUHQ�3URMHNWWHDPV�HQWVFKHLGHQG�XQWHUVW�W]W�

,QVJHVDPW� EOHLEW�PLU� QXU� ]X� KRIIHQ�� GDVV� GDV� 3URMHNW� Ä%HVWDQGV�� XQG� )OXVVJU|�HQ

VRZRKO�I�U�GLH�VWXGHQWLVFKHQ�0LWDUEHLWHU�LQQHQ��DOV�DXFK�I�U�GLH�UH]LSLHUHQGH�ZLVVHQ�

VFKDIWOLFKH�&RPPXQLW\�JHQDXVR�DWWUDNWLY�XQG�VSDQQHQG�HUOHEW�ZLUG�ZLH�YRQ�PLU�
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/LWHUDWXUYHU]HLFKQLV

'|UQHU��'LHWULFK���������'LH�/RJLN�GHV�0LVVOLQJHQV��5HLQEHN��5RZRKOW�

'|UQHU�� 'LHWULFK� �� )UDQ]� 5HLWKHU� �������� hEHU� GDV� 3UREOHPO|VHQ� LQ� VHKU
NRPSOH[HQ� 5HDOLWlWVEHUHLFKHQ�� =HLWVFKULIW� I�U� ([SHULPHQWHOOH� XQG� $QJHZDQGWH
3V\FKRORJLH��������������

)XQNH�� -RDFKLP� �������� 'LDJQRVH� GHU� ZHVWGHXWVFKHQ� 3UREOHPO|VHIRUVFKXQJ� LQ
)RUP�HLQLJHU�7KHVHQ��6SUDFKH�XQG�.RJQLWLRQ����������������������

)XQNH�� -RDFKLP� �������� 3UREOHPO|VHQ� LQ� NRPSOH[HQ� FRPSXWHUVLPXOLHUWHQ
5HDOLWlWVEHUHLFKHQ��6SUDFKH�XQG�.RJQLWLRQ�������������������

*RPH]��3HWHU���*LOEHUW�3UREVW���������9HUQHW]WHV�'HQNHQ�LP�0DQDJHPHQW��(LQH
0HWKRGLN� GHV� JDQ]KHLWOLFKHQ� 3UREOHPO|VHQV� �'LH� 2ULHQWLHUXQJ� ����� %HUQ�
6FKZHL]HULVFKH�9RONVEDQN�

*RPH]�� 3HWHU� �� *LOEHUW� 3UREVW� �������� 'LH� 3UD[LV� GHV� JDQ]KHLWOLFKHQ
3UREOHPO|VHQV�� 9HUQHW]W� GHQNHQ�� 8QWHUQHKPHULVFK� KDQGHOQ�� 3HUV|QOLFK� �EHU]HXJHQ
���$XIO����%HUQ��3DXO�+DXSW�

2VVLPLW]��*�QWKHU���������(QWZLFNOXQJ�YHUQHW]WHQ�'HQNHQV�EHL�6FK�OHUQ�GHU�6�,,�
,Q��.��3��0�OOHU��+J����%HLWUlJH�]XP�0DWKHPDWLNXQWHUULFKW��SS�����������

2VVLPLW]�� *�QWKHU� �������� 6WDQG� XQG� 3HUVSHNWLYHQ� GHU� )RUVFKXQJ� ]XP
V\VWHPLVFKHQ�'HQNHQ��,Q��*��.DGXQ]�HW�DO���+J����7UHQGV�XQG�3HUVSHNWLYHQ��%G�����
SS������������:LHQ��+|OGHU�3LFKOHU�7HPSVN\�

2VVLPLW]�� *�QWKHU� �������� (QWZLFNOXQJ� V\VWHPLVFKHQ� 'HQNHQV� 0�QFKHQ�� 3URILO
9HUODJ�

2VVLPLW]�� *�QWKHU� �����D��� 8QWHUVFKHLGXQJ� YRQ� %HVWDQGV�� XQG
%HZHJXQJVPDVVHQ��(UJHEQLVVH�HLQHU�HPSLULVFKHQ�8QWHUVXFKXQJ��,Q��*DEULHOH�.DLVHU
�+J����%HLWUlJH�]XP�0DWKHPDWLNXQWHUULFKW�������SS�����������

2VVLPLW]��*�QWKHU� �����E���6WRFN�)ORZ�7KLQNLQJ�DQG�5HDGLQJ� VWRFN�IORZ�UHODWHG
*UDSKV�� $Q� (PSLULFDO� ,QYHVWLJDWLRQ� LQ� '\QDPLF� 7KLQNLQJ� $ELOLWLHV�� 0DQXVNULSW�
8QLYHUVLWlW�.ODJHQIXUW��KWWS���ZZZ�XQL�NOX�DF�DW�aJRVVLPLW�SDS�VIWKLQN�SGI

3UREVW��*LOEHUW���3HWHU�*RPH]��+J�����������9HUQHW]WHV�'HQNHQ��*DQ]KHLWOLFKHV
)�KUHQ�LQ�GHU�3UD[LV����$XIO�����:LHVEDGHQ��*DEOHU�9HUODJ�
5LFKPRQG��%DUU\���������6\VWHPV�7KLQNLQJ��)RXU�.H\�4XHVWLRQV���/\PH��1+��+LJK
3HUIRUPDQFH�6\VWHPV�,QF�
85/��IWS���V\VG\Q�PLW�HGX�IWS�FOH�GRFXPHQWV�V\VWHP�HG�6(�������67)RXU.H\4XHVWLRQV�SGI

5LFKPRQG��%DUU\� ��������6\VWHPV� WKLQNLQJ�� FULWLFDO� WKLQNLQJ� VNLOOV� IRU� WKH� ����V
DQG� EH\RQG�� 6\VWHP� '\QDPLFV� 5HYLHZ�� ������ ��������
85/��IWS���V\VG\Q�PLW�HGX�IWS�FOH�GRFXPHQWV�V\VWHP�HG�6(�������67&ULWLFDO7KLQNLQJ�SGI

5LFKPRQG��%DUU\���������6\VWHP�'\QDPLFV�6\VWHPV�7KLQNLQJ��/HW
V� MXVW�*HW�2Q
:LWK�,W���/\PH��1+��+LJK�3HUIRUPDQFH�6\VWHPV��,QF�

6HQJH��3HWHU�0����������7KH�)LIWK�'LVFLSOLQH��WKH�$UW�DQG�3UDFWLFH�RI�WKH�/HDUQLQJ
2UJDQL]DWLRQ���VW�$XIO����1HZ�<RUN��'RXEOHGD\�
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6ZHHQH\�� /LQGD�%RRWK� �� -RKQ�'�� 6WHUPDQ� �������� %DWKWXE� '\QDPLFV�� ,QLWLDO
5HVXOWV�RI�D�6\VWHPV�7KLQNLQJ�,QYHQWRU\��6\VWHP�'\QDPLFV�5HYLHZ����������SS������
����

9HVWHU�� )UHGHULF� �������� 8QVHUH� :HOW� �� HLQ� YHUQHW]WHV� 6\VWHP�� 0�QFKHQ�
'HXWVFKHU�7DVFKHQEXFK�9HUODJ�

9HVWHU�� )UHGHULF� �������� 1HXODQG� � GHV� 'HQNHQV�� 0�QFKHQ�� 'HXWVFKHU
7DVFKHQEXFK�9HUODJ�

9HVWHU��)UHGHULF���������/HLWPRWLY�YHUQHW]WHV�'HQNHQ��0�QFKHQ��+H\QH�9HUODJ�

9HVWHU��)UHGHULF���������'LH�.XQVW�YHUQHW]W�]X�GHQNHQ��,GHHQ�XQG�:HUN]HXJH�I�U
HLQHQ�QHXHQ�8PJDQJ�PLW�.RPSOH[LWlW��6WXWWJDUW��'9$�


