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,Q� LPPHU� PHKU� 8QWHUQHKPHQ
ZLUG� HUNDQQW�� GD�� VLFK� 3ODQXQJ
XQG�%HWULHE�YRQ�3URGXNWLRQV��XQG
0DWHULDOIOX�V\VWHPHQ� GXUFK� GLH
$QZHQGXQJ� YRQ� 6LPXODWLRQV�
ZHUN]HXJHQ� HIIHNWLY� XQWHUVW�W]HQ
ODVVHQ�� %HL� GHU� )UDJH� QDFK� GHP
ULFKWLJHQ� 3URGXNW� ]HLJW� VLFK� HLQ
QXU�VFKZHU��EHUVFKDXEDUHV�$QJH�
ERW��'HQQ�GHU�0DUNW�GHU�6LPXODWL�
RQVVRIWZDUH� ELHWHW� HLQH� 9LHO]DKO
YRQ� 3URGXNWHQ�� GLH� XQWHUVFKLHGOL�
FKH�.RQ]HSWH�YHUIROJHQ�

$P� $QIDQJ� HLQHV� $XVZDKOYHUIDKUHQV� PX�� GLH
EHDEVLFKWLJWH�$QZHQGXQJ�JHQDX�EHWUDFKWHW�ZHUGHQ�
$QZHQGXQJVP|JOLFKNHLWHQ� I�U� 5HFKQHUZHUN]HXJH
GHU� $EODXIVLPXODWLRQ� VLQG� YLHOIlOWLJ�� 'LH� ELV� KHXWH
KlXILJVWH�9HUZHQGXQJ�OLHJW�EHL�GHU�9DOLGLHUXQJ�YRQ
3ODQXQJVHUJHEQLVVHQ� LP�5DKPHQ� HLQPDOLJHU� 6LPX�
ODWLRQVVWXGLHQ��0|JOLFK�LVW�DEHU�DXFK�HLQ�GDXHUKDIWHU
SURMHNWEHJOHLWHQGHU� (LQVDW]�� 6LFKHU� ODVVHQ� VLFK� GLH
9RUWHLOH�GHU�G\QDPLVFKHQ�6\VWHPDQDO\VH�EHL�.DSD�
]LWlWVSODQXQJ� XQG� WHFKQLVFKHU� $XVOHJXQJ� HIIL]LHQW
QXW]HQ��'HU�PlFKWLJH�$QVDW]�GHU�6LPXODWLRQ�NDQQ
DEHU�DXFK�]XU�(QWZLFNOXQJ�YRQ�6WHXHUXQJVVWUDWHJL�
HQ�YHUZHQGHW�ZHUGHQ��RE�EHUHLWV�ZlKUHQG�GHU�3OD�
QXQJ�RGHU�SDUDOOHO�]XP�ODXIHQGHQ�%HWULHE�HLQHU�$Q�
ODJH�� /LHJW� GHU� 9HUZHQGXQJV]ZHFN� IHVW�� KDW� PDQ
EHUHLWV�HUVWH�$QKDOWVSXQNWH��ZHOFKHU�'HWDLOOLHUXQJV�
JUDG� GHU� $EELOGXQJ� HUIRUGHUOLFK� LVW�� XP� PLW� GHQ
DQJHVWUHEWHQ� 8QWHUVXFKXQJHQ� DXVVDJHNUlIWLJH� (U�
JHEQLVVH�]X�HUKDOWHQ�
*HUDGH� ZHQQ� HLQ� 6LPXODWLRQVZHUN]HXJ� QLFKW

HLQPDOLJ�YHUZHQGHW�ZHUGHQ�VROO��VRQGHUQ�HLQH�GDX�
HUKDIWH�(LQELQGXQJ�LQ�GLH�$UEHLW�DQJHVWUHEW�ZLUG��LVW
GLH� (QWVFKHLGXQJ� I�U� HLQ� :HUN]HXJ� YRQ� ZHLWUHL�
FKHQGHU�%HGHXWXQJ�XQG�VROOWH�JU�QGOLFK�YRUEHUHLWHW
ZHUGHQ�� $OV� 9RUJHKHQVZHLVH� LVW� HLQ� ]ZHLVWXILJHV
$XVZDKOYHUIDKUHQ�YRQ�*URE��XQG�)HLQDXVZDKO�]X
HPSIHKOHQ��$OV�*UXQGODJH�GLHQW�HLQH�XPIDQJUHLFKH
,QIRUPDWLRQVVDPPOXQJ�� 'LH� 'DXHU� HLQHV� VROFKHQ
9HUIDKUHQV�GDUI�QLFKW�XQWHUVFKlW]W�ZHUGHQ��VLH� OLHJW
OHLFKW�EHL�PHKUHUHQ�0RQDWHQ��'LH�P|JOLFKHQ�.RQ�
VHTXHQ]HQ�HLQHU��EHUHLOWHQ�(QWVFKHLGXQJ�UHFKWIHUWL�
JHQ�DEHU�GHQ�$XIZDQG�

,QIRUPDWLRQVVDPPOXQJ
(UVWH� $QUHJXQJHQ� ]XU� 9RUEHUHLWXQJ� GHV� $XV�

ZDKOYHUIDKUHQV�JHEHQ�YRUKDQGHQH�(UIDKUXQJHQ�PLW
$EODXIVLPXODWLRQHQ�LP�8QWHUQHKPHQ��$XVI�KUOLFKH
+LQZHLVH�I�U�HLQ�LQWHQVLYHV�$XVZDKOYHUIDKUHQ�VWHOOW
GLH�9',�5LFKWOLQLH������>�@�EHUHLW��$OOHUGLQJV�EHIDV�
VHQ� VLFK� GHUHQ�&KHFNOLVWHQ� LQVEHVRQGHUH�PLW� GHP
8PIHOG� GHV� 3URJUDPPV� XQG� ZHQLJHU� PLW� GHVVHQ
)XQNWLRQDOLWlW��'HVZHJHQ�VLQG�GLHVH�DQ�GDV�VSH]LHOOH

$QIRUGHUXQJVSURILO�DQ]XSDVVHQ��(LQH�hEHUVLFKW�GHU
LP�GHXWVFKHQ�6SUDFKUDXP�YHUI�JEDUHQ�3URJUDPPH
JLEW� GHU� Å0DUNWVSLHJHO� 6LPXODWLRQVWHFKQLN� LQ� 3UR�
GXNWLRQ�XQG�/RJLVWLN �́>�@��=X�EHDFKWHQ�LVW��GD��GLH
$QJDEHQ� GLHVHU� 9HU|IIHQWOLFKXQJ� QLFKW� DXI� GHP
QHXHVWHQ� 6WDQG� VLQG�� (LQ]HOQH� 3URJUDPPH� VLQG
QLFKW�PHKU�HUKlOWOLFK��DQGHUH�ZXUGHQ�LQ]ZLVFKHQ�LQ
LKUHU�)XQNWLRQDOLWlW�GHXWOLFK�HUZHLWHUW�
1DFK�0|JOLFKNHLW�VROOWH�GHVZHJHQ�HLQH�HLJHQH�,Q�

IRUPDWLRQVVDPPOXQJ� GXUFKJHI�KUW� ZHUGHQ�� $OV
,QIRUPDWLRQVTXHOOHQ�N|QQHQ�QHEHQ�GHU�QXU�WHLOZHLVH
KLOIUHLFKHQ�/LWHUDWXU�>X�D������������������@�GLH�6RIWZDUH�
9HUWUHLEHU� VHOEVW�� $QZHQGHU�� 8VHU�*URXSV� LP� ,Q�
WHUQHW��0HVVHEHVXFKH�� =HLWVFKULIWHQDUWLNHO� XQG� HLQ�
VFKOlJLJH�7DJXQJHQ�>]�%�������@�JHQXW]W�ZHUGHQ�
3UREOHPH� VLQG� YRU� DOOHP� EHLP� 6WUXNWXULHUHQ�

9HUGLFKWHQ� XQG� *HJHQ�EHUVWHOOHQ� GHU� ,QIRUPD�

WLRQHQ� ]X� HUZDUWHQ�� ,P� DOOJHPHLQHQ� N|QQHQ� QLFKW
DOOH� )UDJHQ� DXV� GHP� YHUI�JEDUHQ� 0DWHULDO� GLUHNW
EHDQWZRUWHW�ZHUGHQ��VR�GD��I�U�VSH]LHOOH�)UDJHVWHO�
OXQJHQ�GHU�SHUV|QOLFKH�.RQWDNW�PLW�GHP�9HUWUHLEHU
RGHU�$QZHQGHUQ�JHVXFKW�ZHUGHQ�PX���0DQ�VROOWH
VLFK�EHZX�W�VHLQ��GD��GLH�9HUWUHLEHU�VHOEVW�QXU�EH�
GLQJW�DOV�VDFKOLFKH�,QIRUPDWLRQVTXHOOH�JHQXW]W�ZHU�
GHQ�N|QQHQ��$XI�GLH� HLQH�RGHU� DQGHUH�:HLVH� Ol�W
VLFK�ZRKO�MHGHV�3UREOHP�PLW�MHGHP�:HUN]HXJ�O|VHQ
XQG�GHU�9HUWUHLEHU�ZLUG�QXU�VHOWHQ�DXI�GLH�6FKZl�
FKHQ� VHLQHV� 3URGXNWV� HLQJHKHQ�� $XFK� ZLVVHQ� GLH
9HUWULHEVEHDXIWUDJWHQ� QXU� YHUHLQ]HOW� �EHU� 'HWDLOV
LKUHU�3URJUDPPH�%HVFKHLG�
/HW]WHQGOLFK� Ol�W� VLFK� HLQ� GHWDLOOLHUWHU� 9HUJOHLFK

QXU� DQKDQG� YRQ� $QZHQGXQJVHUIDKUXQJ� PLW� GHU
YRUOLHJHQGHQ� 6RIWZDUH� GXUFKI�KUHQ��'LHVHU� LVW� I�U
HLQH� DEVFKOLH�HQGH� (QWVFKHLGXQJ� LQQHUKDOE� GHU
)HLQDXVZDKO� GULQJHQG� DQ]XUDWHQ�� 'HVZHJHQ� LVW� HV
]X� HPSIHKOHQ�� YHUI�JEDUH�'HPR�9HUVLRQHQ� ]X� WH�
VWHQ�XQG�PLW�HUIDKUHQHQ�$QZHQGHUQ�]X�VSUHFKHQ�

*UREDXVZDKO
(LQH� JUREH� (LQVFKlW]XQJ� GHU� 3URJUDPPH� XQG

LKUHU�(LJQXQJ�LVW�LQ�GHU�5HJHO�DXI�GHU�%DVLV�GHV�YHU�
I�JEDUHQ�,QIRUPDWLRQVPDWHULDOV�P|JOLFK��(UJlQ]HQG
P�VVHQ�DEHU�JH]LHOWH�(UNXQGLJXQJHQ�HLQJHKROW�ZHU�
GHQ��$OV�%HZHUWXQJVYHUIDKUHQ�ELHWHW�VLFK�GLH�1XW]�
ZHUWDQDO\VH�DQ��'LH�*HZLFKWXQJ�GHU�HLQ]HOQHQ�.UL�
WHULHQ�PX�� HQWVSUHFKHQG�GHP�EHDEVLFKWLJWHQ�9HU�
ZHQGXQJV]ZHFN�HUIROJHQ�XQG�VROOWH�VRUJIlOWLJ��EHU�
OHJW�ZHUGHQ��6LH�VROO�HLQH�NODUH�$XVVDJH�HUEULQJHQ��RE
GLH�$QIRUGHUXQJHQ�GHU�YHUVFKLHGHQHQ�$VSHNWH�GHU
1XW]XQJ�HUI�OOW�ZHUGHQ��,QVJHVDPW�NDQQ�PDQ�VHFKV
.ULWHULHQJUXSSHQ�XQWHUVFKHLGHQ��GLH�EHL�MHGHU�6LPX�
ODWLRQVDQZHQGXQJ�YRQ�%HGHXWXQJ�VLQG�
:LFKWLJH�*UXQGODJH� I�U�$N]HSWDQ]�EHL�GHU�$Q�

ZHQGXQJ� VLQG� GLH� 0|JOLFKNHLWHQ� EHL�%HGLHQXQJ
XQG� %HQXW]HUI�KUXQJ�� (V� VROOWH� HLQH� JUDILVFK�
LQWHUDNWLYH� %HGLHQXQJ� GHU�0RGHOOELOGXQJ� XQG� GHU
6LPXODWLRQVGXUFKI�KUXQJ�P|JOLFK� VHLQ�� =XGHP� LVW
HLQH� NRPIRUWDEOH�8QWHUVW�W]XQJ�EHL� GHU�'DWHQKDO�
WXQJ�HUIRUGHUOLFK�
(V�VWHOOHQ�VLFK�GDQQ�DXFK�$QIRUGHUXQJHQ�DQ�HLQH

DQZHQGXQJVJHUHFKWH� 0RGHOOELOGXQJ�� %HL� GHU

$XVZDKO�YRQ�6LPXODWLRQV�6RIWZDUH�
$XI�GHQ�9HUZHQGXQJV]ZHFN�NRPPW�HV�DQ
%HLWUDJ�LQ��I|UGHUQ�XQG�KHEHQ��I�K�����1U�����������6����������
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$XVZDKO� I�U� HLQ� VSH]LHOOHV� $QZHQGXQJVIHOG� VROOWH
PDQ�VLFK� LP�.ODUHQ� VHLQ��GD��GLH�3URJUDPPH��GLH
HLQ�%DXVWHLQNRQ]HSW�YHUIROJHQ��EHUHLWV�HLQH�6\VWHP�
DQDO\VH� YRUZHJQHKPHQ��:HQQ� GLH� GDUDXV� UHVXOWLH�
UHQGHQ� %DXVWHLQH� DXI� GHQ� $QZHQGXQJVIDOO� QLFKW
SDVVHQ�RGHU�NHLQH�DXVUHLFKHQGH�$QSDVVXQJ�]XODVVHQ�
LVW� HLQH� DQIRUGHUXQJVJHUHFKWH� 0RGHOOELOGXQJ� XQG
$QDO\VH�GHV�EHWUDFKWHWHQ�6\VWHPV�QXU�EHGLQJW�P|J�
OLFK�
'LH� .RPPXQLNDWLRQVP|JOLFKNHLWHQ� HLQHV

3URJUDPPHV�VLQG�LPPHU�GDQQ�HQWVFKHLGHQG��ZHQQ
HLQH�,QWHJUDWLRQ�PLW�DQGHUHQ�6RIWZDUH�:HUN]HXJHQ
HUIRUGHUOLFK�LVW��,QVHOO|VXQJHQ�I�U�HLQ]HOQH�3URGXNWH
VLQG� LP� DOOJHPHLQHQ� QXU� YRQ� ]HLWOLFK� EHJUHQ]WHP

:HUW�� 1HEHQ� HLQHP� UHLQHQ� 'DWHQ�7UDQVIHU� NDQQ
DXFK� HLQH� GLUHNWH� ,QWHJUDWLRQ�PLW� DQGHUHQ�:HUN�
]HXJHQ� LQWHUHVVDQW� VHLQ��'LHV� VHW]W� GDQQ� DEHU�$Q�
SD�EDUNHLW� GHU� %HGLHQREHUIOlFKH� XQG� GHU� 6FKQLWW�
VWHOOHQ�YRUDXV�
$P� .RPIRUW� GHU� 6LPXODWLRQVEHUHFKQXQJ

]HLJW� VLFK� GHU� 3UD[LVZHUW� HLQHV� 6LPXODWLRQVSUR�
JUDPPV��'LHV�VFKOLH�W�GLH�8QWHUVW�W]XQJ�EHL�VWDWLVWL�
VFKHQ�$XVZHUWXQJHQ�PLW�HLQ��$XFK�ZHQQ�I�U�3Ul�
VHQWDWLRQHQ� HLQH� $QLPDWLRQ� GHU� G\QDPLVFKHQ� =X�
VDPPHQKlQJH� YRQ� 1XW]HQ� LVW�� VLQG� I�U� DQ�
VSUXFKVYROOH�$QDO\VHQ�GLH�0|JOLFKNHLWHQ�GHU�([SH�
ULPHQWHQWZLFNOXQJ� XQG� VWDWLVWLVFKHQ� $XIEHUHLWXQJ
GHU�(UJHEQLVVH�HQWVFKHLGHQG�

$OV� OHW]WHV� .ULWHULXP� VROOWH� DXFK� GLH�0DUNWEH�
GHXWXQJ�EHWUDFKWHW�ZHUGHQ��6ROO�GDV�3URJUDPP�LQ
HLQHU�SURIHVVLRQHOOHQ�8PJHEXQJ�HLQJHVHW]W�ZHUGHQ�
VR�LVW�GLH�6WDELOLWlW�XQG�GHU�8PIDQJ�GHU�9HUWULHEV�
XQG�%HWUHXXQJVOHLVWXQJHQ�VLFKHU]XVWHOOHQ�� ,Q�YLHOHQ
3URMHNWHQ� VLQG� GDU�EHU� KLQDXV� GLH� .RVWHQ� HLQHV
3URGXNWHV� ]X� EHDFKWHQ�� 8P� HLQH� UHDOLVWLVFKH� $E�
VFKlW]XQJ�]X�HUKDOWHQ��VROOWHQ�DEHU�LQ�GLHVH�hEHUOH�
JXQJHQ� DXFK� GHU� 3HUVRQDODXIZDQG� PLWHLQEH]RJHQ
ZHUGHQ��GHU�I�U�GLH�1XW]XQJ�YRUJHVHKHQ��LVW�
)�U�GDV�(UJHEQLV�GHU�*UREDXVZDKO�ODVVHQ�VLFK�HL�

QLJH�7UHQGDEVFKlW]XQJHQ�WUHIIHQ��GLH�HQJ�PLW�GHP
9HUZHQGXQJV]ZHFN� YHUEXQGHQ� VLQG�� 6ROOHQ� UHODWLY
JUREH� $XVZHUWXQJHQ� JHPDFKW� ZHUGHQ�� RKQH� YLHO
XQG�GDXHUKDIW�=HLW�]X�LQYHVWLHUHQ��OHLVWHQ�GLH�LP�XQ�
WHUHQ�3UHLVEHUHLFK�DQJHVLHGHOWHQ�HLQIDFKHQ�%DXVWHLQ�
NRQ]HSWH�VLFKHU�DXVUHLFKHQGH�'LHQVWH��)�U�NRPSOH�
[HUH�3UREOHPVWHOOXQJHQ��EHL�GHQHQ�HLQH�JUR�H�'H�
WDLOWUHXH� HUIRUGHUOLFK� LVW�� VROOWH� HLQ� 3URJUDPP� PLW
IOH[LEOHQ�0|JOLFKNHLWHQ�GHU�0RGHOOELOGXQJ�JHZlKOW
ZHUGHQ�� $E]XVFKlW]HQ� LVW�� RE� VLFK� GHU� UHODWLYH
0HKUDXIZDQG� ]XU� 9HUZHQGXQJ� YRQ� 6SUDFKNRQ�
]HSWHQ�QXW]HQ�Ol�W��XP�GHUHQ�9RUWHLOH�EHL�GHU�0R�
GHOOELOGXQJ�XQG�)OH[LELOLWlW�]XU�*HOWXQJ�]X�EULQJHQ�
$QVRQVWHQ�LVW�HLQ�.RPSURPL��QRWZHQGLJ��GHU�KLQ
]X� UHODWLY� IOH[LEOHQ� PRGXODUHQ� .RQ]HSWHQ� JHKHQ
N|QQWH�� ,QVEHVRQGHUH� EHLP� UHJHOPl�LJHQ� (LQVDW]
GHU�6LPXODWLRQ�NDQQ�HLQ�:HUN]HXJ��GDV�NHLQH�DXVUHL�
FKHQGH�)OH[LELOLWlW�I�U�GHQ�$QZHQGXQJVIDOO�DXIZHLVW�
VFKQHOO�]XP�+HPPQLV�GHU�HIIHNWLYHQ�1XW]XQJ�ZHU�
GHQ�

)HLQDXVZDKO
$XIEDXHQG� DXI� GLH� 9RUDXVZDKO� GHU� 1XW]�

ZHUWDQDO\VH� VROOWHQ� JHHLJQHWH� 3URJUDPPH� YRU� GHU
HQGJ�OWLJHQ�(QWVFKHLGXQJ�GLUHNW�YHUJOLFKHQ�ZHUGHQ�
'DGXUFK� HUZlFKVW� ]ZDU� HLQ� HUKHEOLFKHU� =HLWDXI�
ZDQG��DEHU�HUVW�PLW�$QZHQGXQJVHUIDKUXQJ�NDQQ�GLH
6RIWZDUH� XPIDVVHQG� HLQJHVFKlW]W� ZHUGHQ�� )�U� GLH
PHLVWHQ� DXI� GHP� 0DUNW� YHUI�JEDUHQ� 3URJUDPPH
VLQG�]X�7HVW]ZHFNHQ�'HPR��XQG�9ROOYHUVLRQHQ�IUHL
YHUI�JEDU�
(LQ�GLUHNWHU�9HUJOHLFK�GHU�3URJUDPPH� Ol�W� VLFK

PLW�GHU�0RGHOOLHUXQJ�YRQ�5HIHUHQ]PRGHOOHQ�HUUHL�
FKHQ��'D]X�GHILQLHUW�PDQ�HLQH�EHLVSLHOKDIWH�$QZHQ�
GXQJ� PLW� 'HWDLOOLHUXQJVJUDG� XQG� =LHOVHW]XQJ� GHU
$XVZHUWXQJ�XQG�VHW]W�GLHVH�PLW�GHQ�YHUVFKLHGHQHQ
3URGXNWHQ� XP�� 8QWHU� 8PVWlQGHQ� NDQQ� DOV� 9HU�
JOHLFKVEDVLV� HLQ� DOOJHPHLQHV� 5HIHUHQ]PRGHOO� YHU�
ZHQGHW�ZHUGHQ��PLW�GHVVHQ�(QWZLFNOXQJ� VLFK� YHU�
VFKLHGHQH� ,QVWLWXWLRQHQ� EHVFKlIWLJHQ� >���� ��@�� =X
EHDFKWHQ� LVW� DXI� MHGHQ�)DOO�� GD�� GDV�%HLVSLHO�bKQ�
OLFKNHLW�]XP�HLJHQWOLFKHQ�$QZHQGXQJVIHOG�KDW��'D�
]X� JHK|UW�� GD�� GLH� ZLFKWLJHQ� .ULWHULHQ� GHU� *UR�
EDXVZDKO�LP�'HWDLO��EHUSU�IW�ZHUGHQ�N|QQHQ��$X�
�HUGHP�VROOWHQ�3UREOHPH��GLH�EHL�GHU�VSlWHUHQ�$Q�
ZHQGXQJ�HUZDUWHW�ZHUGHQ�� LQ�NRPSULPLHUWHU�)RUP
EHWUDFKWHW�ZHUGHQ�N|QQHQ��'LH�(UIDKUXQJ�GHU�$Q�
ZHQGXQJ� I�KUW� ]X� HLQHU� IXQGLHUWHQ� (LQVFKlW]XQJ
LQVEHVRQGHUH� GHU� SURJUDPP�LQKlUHQWHQ� 9RUJH�
KHQVZHLVH� ]XU� 0RGHOOELOGXQJ�� =XGHP� NDQQ� DXFK
GHU�$UEHLWVDXIZDQG�EHVVHU�HLQJHRUGQHW�ZHUGHQ��GHU
PLW�GHU�1XW]XQJ�GHV�3URJUDPPV�YHUEXQGHQ�LVW�
1DW�UOLFK�NRPPHQ�EHL�GHU�(LQVFKlW]XQJ�GHU�(U�

IDKUXQJHQ�EHL� GHU� ,PSOHPHQWLHUXQJ�GHV�5HIHUHQ]�
PRGHOOV�JDQ]�VXEMHNWLYH�(LQVWHOOXQJHQ�GHV�8QWHUVX�
FKHQGHQ�]XP�WUDJHQ��%HL� VR�NRPSOH[HQ�)UDJHVWHO�
OXQJHQ� GHV�9HUJOHLFKV� JDQ]� XQWHUVFKLHGOLFKHU� 3UR�
JUDPPH�NDQQ�DEHU�GLH�(QWVFKHLGXQJ�QLFKW�DOOHLQ�DXI
UHLQ� VDFKOLFK� EHZHUWEDUH� *U|�HQ� ]XU�FNJHI�KUW
ZHUGHQ��'HU�VXEMHNWLYH�(LQIOX��NDQQ�GXUFK�GLH�=X�
VDPPHQDUEHLW�PHKUHUHU�$QDO\VWHQ�DEJHJOLFKHQ�ZHU�
GHQ�

'HU� /HKUVWXKO� I�U� )|UGHUWHFKQLN� 0DWHULDOIOX�
/RJLVWLN�YRQ�3URI��'U��,QJ��:��$��*�QWKQHU�EHDU�
EHLWHW�LP�$XIWUDJ�GHV�%XQGHVPLQLVWHULXPV�I�U�%LO�
GXQJ�� :LVVHQVFKDIW�� )RUVFKXQJ� XQG� 7HFKQRORJLH
GDV� )RUVFKXQJVSURMHNW� /RJL0RQW�� 'LH� $UEHLWHQ
GHU� 3URMHNWJUXSSH� HUIROJHQ� LP� 5DKPHQ� GHV� 9HU�
EXQGSURMHNWHV� Å%DXHOHPHQWH� �� 0RQWDJHWHFKQLN �́
DQ� GHP�GLH� )LUPD� 6LHPHQV� IHGHUI�KUHQG� EHWHLOLJW
LVW��=LHO�GHV�9HUEXQGHV�LVW�HV��LQQRYDWLYH�7HFKQROR�
JLHHQ� I�U� GLH� 0RQWDJH� YRQ� +DOEOHLWHU�
%DXHOHPHQWHQ�EHUHLW]XVWHOOHQ��'HU�0RQWDJHEHUHLFK
GHU� +DOEOHLWHUSURGXNWLRQ� �� DXFK� Å%DFNHQG �́ JH�
QDQQW�����XPID�W�GLH�3UR]H�VFKULWWH�YRQ�GHU�9HUHLQ�
]HOXQJ� GHU� 6LOL]LXPFKLSV� ELV� ]XU� 9HUSDFNXQJ� GHU
YHUNDXIVIHUWLJHQ� � %DXHOHPHQWH�� ,P� 3URMHNW�/RJL�
0RQW�ZHUGHQ�GLH�Å/RJLVWLVFKHQ�(LQIO�VVH�EHL�IOH[L�
EOHQ� � 0RQWDJH�� XQG� 0DWHULDOIOX�NRQ]HSWHQ� LP
%DFNHQG�%HUHLFK�GHU�&KLSIHUWLJXQJ �́HUIRUVFKW��'LH
+HUDXVIRUGHUXQJHQ� GHV� +DOEOHLWHU�0DUNWHV� VLQG
GXUFK� NXU]H� ,QQRYDWLRQV]\NOHQ� EHL� ]XJOHLFK� ]X�
QHKPHQGHU�3URGXNWYLHOIDOW�EHJU�QGHW��)�U�GLH�3OD�
QXQJ� GHU� �EHUZLHJHQG� DXWRPDWLVLHUWHQ� 6\VWHPH
VLQG� GHVZHJHQ� LQQRYDWLYH� 3ODQXQJVPHWKRGHQ� HU�
IRUGHUOLFK�� ,P�3URMHNW�ZLUG� ]X�GLHVHP�=ZHFN� HLQ
VLPXODWLRQVJHVW�W]WHV�3ODQXQJVZHUN]HXJ�HQWZLFNHOW�
'HVVHQ� $QZHQGXQJVP|JOLFKNHLWHQ� LQ� GHU� 3UD[LV
ZHUGHQ� DQKDQG�GHU�3ODQXQJ�XQG� 6WHXHUXQJ� IOH[L�
EOHU�0DWHULDOIOX�V\VWHPH�HUIRUVFKW�
0LW� GHP� QHXDUWLJHQ� VLPXODWLRQVJHVW�W]WHQ� 3OD�

QXQJVZHUN]HXJ� VROO� GHP�SODQHQGHQ� ,QJHQLHXU� HU�
P|JOLFKW� ZHUGHQ�� )HUWLJXQJVDQODJHQ� YRQ� *UXQG
DXI�]X�HQWZHUIHQ�XQG�]XJOHLFK�]X�DQDO\VLHUHQ��'LH
%HU�FNVLFKWLJXQJ� GHU� G\QDPLVFKHQ� (LQIO�VVH� DXI
GLH�/RJLVWLN�HUODXEW�LKP�5�FNVFKO�VVH�DXI�2SWLPLH�
UXQJVP|JOLFKNHLWHQ�DP�(QWZXUI��8QWHUVW�W]W�ZHU�
GHQ�DOOH�3ODQXQJVSKDVHQ��)�U�GLHVH�OLHJW�GDQQ�DXFK
HLQH� JHPHLQVDPH� SURMHNWVSH]LILVFKH� 'DWHQKDOWXQJ
YRQ� 0RGHOOHQ�� $QDO\VHQ� XQG� 'RNXPHQWDWLRQHQ
YRU�

(LQ�VROFKHV�SUD[LVJHUHFKWHV�:HUN]HXJ�HUP|J�
OLFKW�HV��3ODQXQJV��XQG�,QEHWULHEQDKPH]HLWHQ�]X
YHUN�U]HQ�XQG�GLH�3ODQXQJVTXDOLWlW�]X�YHUEHVVHUQ�
=XGHP�ZLUG� GHU� %HWULHE� GHU�$QODJH� GXUFK� GDV
([SHULPHQWLHUHQ�PLW�6]HQDULHQ�XQWHUVW�W]W�
)�U�GLH�=LHOVHW]XQJ�GLHVHU�(QWZLFNOXQJVDUEHL�

WHQ�LVW�HV�ZHVHQWOLFK��DXI�GLH�$QIRUGHUXQJHQ�GHV
3ODQHUV� HLQ]XJHKHQ��'LHV� EHGHXWHW�� LKP�0HWKR�
GHQ� ]XP� (QWZHUIHQ� DQ]XELHWHQ� XQG� GHQ� HLQ�
IDFKHQ� =XJULII� DXI� DQZHQGXQJVJHUHFKWH� :HUN�
]HXJH�GHU�G\QDPLVFKHQ�$QDO\VH�]X�HUP|JOLFKHQ�
'LH� 6LPXODWLRQ� LVW� OHGLJOLFK� GDV�+LOIVPLWWHO�� HLQH
'LHQVWOHLVWXQJ��GLH�HLQIDFK�XQG�SUD[LVJHUHFKW�YRP
3ODQHU�DE]XUXIHQ�VHLQ�PX���6WHKW�GHU�1XW]HQ�GHU
G\QDPLVFKHQ� 6LPXODWLRQ� GHP� SODQHQGHQ� ,QJH�
QLHXU� VHOEVW� ]XU� 9HUI�JXQJ�� ZLUG� GLH� 7UHQQXQJ
]ZLVFKHQ�3ODQHU�XQG�6LPXODWLRQVH[SHUWHQ� DXIJH�
O|VW�� 'DPLW� HUZHLWHUW� VLFK� GDV� $QZHQGXQJVIHOG
YRQ�GHU�UHLQHQ�9DOLGLHUXQJ�YRQ�IHUWLJHQ�3ODQXQJV�
GDWHQ�KLQ�]XP�SURMHNWEHJOHLWHQGHQ�:HUN]HXJ�]XU
9HUVDFKOLFKXQJ� XQG� $EVLFKHUXQJ� YRQ� (QW�
VFKHLGXQJHQ�� 0|JOLFK� ZLUG� GLH� LWHUDWLYH� 2SWL�
PLHUXQJ� YRQ� 3ODQXQJVHQWZ�UIHQ� XQWHU� %HDFK�
WXQJ�GHU�G\QDPLVFKHQ�=XVDPPHQKlQJH�
,P�HLQ]HOQHQ�HUJHEHQ�VLFK�DXV�GHQ�=LHOHQ�GHV

3URMHNWV�IROJHQGH�$QIRUGHUXQJHQ�DQ�GDV�VLPXOD�
WLRQVJHVW�W]WH�3ODQXQJVZHUN]HXJ�
• ,QWHJUDWLRQ�GHU�GUHL� LWHUDWLY�]X�GXUFKODXIHQGHQ
3ODQXQJVVFKULWWH� (QWZHUIHQ�� ([SHULPHQWLHUHQ
XQG�$XVZHUWHQ�� VRZLH�GHU�$XIJDEHQ�GHU�'R�
NXPHQWDWLRQ

• ,QWHJUDWLRQ� GHU� 3ODQXQJVSKDVHQ� YRQ� GHU
6WUXNWXUSODQXQJ��EHU�GLH�'HWDLOSODQXQJ�ELV�]XU
EHWULHEVEHJOHLWHQGHQ� (QWZLFNOXQJ� YRQ� 6WUDWH�
JLHQ�]XU�6WHXHUXQJ�GHV�6\VWHPV

• $QELHWHQ�SUD[LVJHUHFKWHU�+LOIVPLWWHO�]XP�(QW�
ZHUIHQ�� GHU� ([SHULPHQWHQWZLFNOXQJ� XQG� GHU
$XVZHUWXQJ

• 3&�EDVLHUWH� /|VXQJ� PLW� GXUFKJlQJLJHU� 2EHU�
IOlFKHQJHVWDOWXQJ�XQG�1HW]ZHUNIlKLJNHLW

(QWZLFNOXQJ�HLQHV�VLPXODWLRQVJHVW�W]WHQ�3ODQXQJVZHUN]HXJV

Integration projektbegleitender Planungsschritte in einem Werkzeug
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/RJL0RQW
TU München - Lehrstuhl fml

)D]LW
1DFKGHP�GLH�6LPXODWLRQVWHFKQLN�LP�%HUHLFK�GHU

3URGXNWLRQ�XQG�/RJLVWLN�LQ�GHQ�YHUJDQJHQHQ�-DKUHQ
HUKHEOLFKH� )RUWVFKULWWH� JHPDFKW� KDW�� VWHOOW� VLFK� LQ
YLHOHQ�%HUHLFKHQ�YRQ�,QGXVWULH�XQG�:LVVHQVFKDIW�GLH
)UDJH�QDFK�GHU�$XVZDKO�HLQHU�JHHLJQHWHQ�6RIWZDUH�
:LFKWLJH�5DQGEHGLQJXQJ�I�U�HLQH�(QWVFKHLGXQJ�LVW
GHU�DQJHVWUHEWH�9HUZHQGXQJV]ZHFN��'D]X�NRPPW
DEHU�DXFK�GHU� YRUKDQGHQH�)LQDQ]UDKPHQ�XQG�GHU
$XIZDQG�� GHU� LQ� GLH�9HUZHQGXQJ� GHV�:HUN]HXJV
JHVWHFNW�ZHUGHQ�NDQQ�
%HLP�9HUJOHLFK�GHU�DXI�GHP�0DUNW�YHUI�JEDUHQ

:HUN]HXJH� VLQG� GLH� 3UREOHPH� GHU� ,QIRUPDWLRQV�
JHZLQQXQJ� XQG� GHU� 9HUJOHLFKEDUNHLW� GHU� 3UR�
JUDPPH�]X�EHDFKWHQ��:HQLJ�KLOIUHLFK� LVW�GDEHL�GHU
+LQZHLV� PDQFKHU� 6LPXODWLRQVH[SHUWHQ�� GD�� HLQ
VDFKOLFKHU� 9HUJOHLFK� GHU� YHUI�JEDUHQ� 6LPXOD�
WLRQVZHUN]HXJH�QLFKW�P|JOLFK�LVW��/HW]WHQGOLFK�PX�
HLQH�(QWVFKHLGXQJ�JHWURIIHQ�ZHUGHQ��GLH�GLH�$QIRU�
GHUXQJHQ�GHV�VSH]LHOOHQ�3URMHNWV�EHDFKWHW�
$XFK�ZHQQ�GHU�$XIZDQG��GHU�LQ�HLQ�$XVZDKOYHU�

IDKUHQ�JHVHW]W�ZHUGHQ�NDQQ��EHJUHQ]W�LVW��VROOWHQ�GLH
LQ� )UDJH� NRPPHQGHQ� 6LPXODWLRQVSURJUDPPH� LQ
%H]XJ� DXI� GHQ� 9HUZHQGXQJV]ZHFN� XQG� GDV� YRU�
KDQGHQH�8PIHOG�GHU�$QZHQGXQJ�JHQDX�YHUJOLFKHQ
ZHUGHQ�� 'LH� :DKO� HLQHV� EHVWLPPWHQ� :HUN]HXJV
HQWVFKHLGHW�OHW]WHQGOLFK��EHU�GHQ�(UIROJ�GHV�(LQVDW�
]HV�XQG�GLH�$N]HSWDQ]�EHL�GHQ�EHWHLOLJWHQ�0LWDUEHL�
WHUQ�

/LWHUDWXU
>�@ 9',�5LFKWOLQLHQ�������Å6LPXODWLRQ�YRQ�/RJL�

VWLN���0DWHULDOIOX���XQG�3URGXNWLRQVV\VWHPHQ �́%ODWW
����� 9',�*HVHOOVFKDIW� )|UGHUWHFKQLN� 0DWHULDOIOX�
/RJLVWLN�� $XVVFKX�� 6LPXODWLRQ� YRQ� 0DWHULDO�
IOX�V\VWHPHQ
>�@� 1RFKH��%���Å0DUNWVSLHJHO�6LPXODWLRQVWHFKQLN

LQ�3URGXNWLRQ� XQG�/RJLVWLN �́� 9HUODJ� 7h9�5KHLQ�
ODQG������
>�@ 1RFKH��%��� Å3URILV� SODQHQ� QLHPDOV�!RKQH�

6LPXODWLRQVVRIWZDUH� I�U�0DWHULDOIOX�DEOlXIH �́� =HLW�
VFKULIW��0DWHULDOIOX��LP�)HEUXDU�������6HLWHQ������
>�@ .�KQ��:���Å6LPXODWLRQ�HLQHU�IOH[LEOHQ�0RQ�

WDJHDQODJH� PLW� 6LPXODWLRQVV\VWHPHQ� XQWHU�
VFKLHGOLFKHU�.RQ]HSWLRQ �́�)RUVFKXQJ� LP� ,QHQLHXU�
ZHVHQ���(QJLQHHULQJ�5HVHDUFK�%G������������1U�����
6HLWHQ��������
>�@ 9',�%HULFKWH� ����� Å6LPXODWLRQ� YRQ� 6\VWH�

PHQ� LQ� /RJLVWLN�� 0DWHULDOIOX�� XQG� 3URGXNWLRQ �́
9',�9HUODJ�*PE+��'�VVHOGRUI������
�>�@ 9',�%HULFKWH��������Å6LPXODWLRQ�YRQ�6\VWH�

PHQ� LQ� /RJLVWLN��0DWHULDOIOX�� XQG� 3URGXNWLRQ� �́ �
9',�9HUODJ��'�VVHOGRUI������
>�@ +DUGHU�� .ODXV�� Å6LPXODWLRQ�� 3UR� XQG� &RQ�

WUD �́�)|UGHUQ�XQG�+HEHQ���� ��������1U�� ��� 6HLWHQ
�������
>�@� .QHSSHU�� /XGJHU�� Å6LPXODWLRQ�� 9RP� UHLQHQ

3ODQXQJVZHUN]HXJ� ]XP� %HWULHEVI�KUXQJV�
,QVWUXPHQW �́�)|UGHUQ�XQG�+HEHQ������������1U����
6HLWHQ��������
>�@ .XKQ��$���Å6LPXODWLRQVDQZHQGXQJHQ�LQ�3UR�

GXNWLRQ� XQG� /RJLVWLN �́� $6,0�6LPXODWLRQVWHFKQLN
+DQGEXFK�%DQG����9LHZHJ�9HUODJ�:LHVEDGHQ������
>��@5LW]VFKNH�� 0��� Å9HUJOHLFK� YRQ� 6LPXODWLRQV�

HUJHEQLVVHQ� YHUVFKLHGHQHU� GLVNUHWHU� 6LPXODWRUHQ
DQKDQG� IHUWLJXQJVRUJDQLVDWRULVFKHU� 5HIHUHQ]�
PRGHOOH �́�%HLWUDJ�LP�7DJXQJVEDQG�$6,0�6LPXODWL�
RQVWHFKQLN�����6\PSRVLXP� LQ�'UHVGHQ�6HSWHPEHU
������ +HUDXVJHEHU� :LOIULHG� .UXJ�� 9LHZHJ� 9HUODJ
:LHVEDGHQ�������6HLWHQ������
>��@%UHLWHQHFNHU��)���Å&RPSDULVLRQ�RI�VLPXODWLRQV

VRIWZDUH �́�&RPSDUVLRQ������� LQ�(8526,0�6LPX�
ODWLRQV�1HZV�(XURSH

hEHUVLFKW�6LPXODWLRQV�6RIWZDUH
0RG6LP�,,,��'XUFK�REMHNWRULHQWLHUWH�3URJUDP�

PLHUXQJ�ZLUG�HV�HUP|JOLFKW�� I�U�EHOLHELJH�%HUHL�
FKH�$QZHQGXQJHQ� ]X� HQWZLFNHOQ��'D]X� VWHKHQ
XPIDQJUHLFKH� .ODVVHQELEOLRWKHNHQ� ]XU� 0RGHOO�
EHVFKUHLEXQJ��2EHUIOlFKHQJHVWDOWXQJ�XQG�9LVXD�
OLVLHUXQJ�]XU�9HUI�JXQJ��'DV�6SUDFKNRQ]HSW�EDXW
DXI�0RGXOD��� DXI� XQG�ZLUG� LQ�&����EHUVHW]W�
ZRGXUFK�IUHLH�3RUWLHUEDUNHLW�JHJHEHQ�LVW�
36,WRRO� 1(7�� 6FKZHUSXQNW� GHU� $QZHQGXQJ

OLHJW�EHL�,QIRUPDWLRQVIO�VVHQ�LQ�1HW]ZHUNHQ��LQV�
EHVRQGHUH�QHEHQOlXILJHQ�6\VWHPHQ��'DV�0RGHOO
EDVLHUW� DXI� GHP� .RQ]HSW� GHU� 3HWUL�1HW]H� XQG
NDQQ�ZlKUHQG�GHU�6LPXODWLRQ�DQLPLHUW�ZHUGHQ�
6LPSOH��� �� 'DV� 3URJUDPPSDNHW� HUP|JOLFKW

GLH�JUDILVFK�LQWHUDNWLYH�0RGHOOLHUXQJ�XQG�6LPXOD�
WLRQ�I�U�EHOLHELJH�$QZHQGXQJVJHELHWH��LQVEHVRQ�
GHUH� LQ� 3URGXNWLRQ� XQG� /RJLVWLN�� =DKOUHLFKH
6FKQLWWVWHOOHQ� HUP|JOLFKHQ� GHQ� 'DWHQDXVWDXVFK
PLW� ZHLWHUHQ� $QZHQGXQJVSURJUDPPHQ�� ,QQHU�
KDOE� GHV� 3URJUDPPV� N|QQHQ� GXUFK� 3URJUDP�
PLHUXQJ�(LQJDEHPDVNHQ��/RJLNHQ�XQG�$XVZHU�
WXQJHQ�HU]HXJW�ZHUGHQ�
6LP3UR��0LW� HLQHU� IUHL� HUZHLWHUEDUHQ�%DXVWHLQ�

ELEOLRWKHN��GLH� DXI�GDV�.RQ]HSW�GHU�3HWUL�1HW]H
DXIEDXW��N|QQHQ�EHOLHELJH�6LPXODWLRQVPRGHOOH�HU�
VWHOOW�ZHUGHQ��(QWVFKHLGXQJVVWUXNWXUHQ�ZHUGHQ�LQ
7DEHOOHQ� DEJHOHJW�� 'DV� 3URJUDPP� HUP|JOLFKW
XQWHUVFKLHGOLFKH�'HWDLOOLHUXQJVVWXIHQ���$QLPDWLRQ
XQG�VWDWLVWLVFKH�$XVZHUWXQJHQ�
6/$06\VWHP���%DVLHUHQG�DXI�GHU�6LPXODWLRQV�

VSUDFKH�6/$0�,,�HUP|JOLFKW�GLHVHV�3URJUDPP�
SDNHW� JUDILVFKH� 3URJUDPPLHUXQJ� XQG� 8QWHU�
VW�W]XQJ�EHL�GHU�([SHULPHQWHQWZLFNOXQJ��$QLPD�
WLRQHQ�� VWDWLVWLVFKH� $XVZHUWXQJHQ� XQG� GLH� $Q�
ZHQGXQJ� LQ� XQWHUVFKLHGOLFKHQ� %HUHLFKHQ� VLQG
P|JOLFK�
7D\ORU�,,��=LHO�GHV�3URJUDPPV�LVW�HV��MHGHP�SOD�

QHQGHQ� ,QJHQLHXU� GHQ� 1XW]HQ� GHU� 6LPXODWLRQ
HLQIDFK�]X�HUP|JOLFKHQ��'D]X�ZHUGHQ�%DXVWHLQH
I�U�GHQ�%HUHLFK�GHV�0DWHULDOIOXVVHV�XQG�GHU�3UR�
GXNWLRQ�DQJHERWHQ��$QLPDWLRQ����DXFK�LQ�HLQHU��
ó�'���'DUVWHOOXQJ����LVW�P|JOLFK�
:LWQHVV���$OV�HLQHV�GHU�HUVWHQ�EDXVWHLQRULHQWLHU�

WHQ� 6LPXODWLRQVSURJUDPPH� HUP|JOLFKWH� HV� GHQ
JUDILVFK�LQWHUDNWLYHQ� $XIEDX� YRQ� 0RGHOOHQ� PLW
HLQHU�EHJUHQ]WHQ�$Q]DKO�YRQ�IHVW�GHILQLHUWHQ�%DX�
VWHLQHQ�� 'HU� $QZHQGHU� ZLUG� GXUFK� $QLPDWLRQ
XQG�VWDWLVWLVFKH�$XVZHUWXQJ�XQWHUVW�W]W�

,P� 3URMHNW� /RJL0RQW� ZXUGHQ� LQVJHVDPW� ��
XQWHUVFKLHGOLFKH�3URJUDPPH�YHUJOLFKHQ��)�U�ZHLWH�
UH� QDPHQWOLFK� EHNDQQWH� 3URJUDPPH� �EHU� GLHVHQ
5DKPHQ� KLQDXV� PX�WH� IHVWJHVWHOOW� ZHUGHQ�� GD�
GHUHQ�0DUNWSUlVHQ]�QLFKW�PHKU�JHJHEHQ�RGHU�NHLQ
DXVUHLFKHQGHU�6XSSRUW�I�U�HLQH�SURIHVVLRQHOOH�$Q�
ZHQGXQJ�YHUI�JEDU�]X�VHLQ�VFKLHQ�
$5(1$�6,0$1�� 'HU�0RGHOODXIEDX� HUIROJW

JUDILVFK�LQWHUDNWLY�PLW�GHU�%HQXW]HUREHUIOlFKH�&,�
1(0$��6SH]LHOOH�%DXVWHLQH��VRJHQDQQWH�7HPSOD�
WHV��N|QQHQ�I�U�EHOLHELJH�$QZHQGXQJVJHELHWH�PLW
GHU� ]XJUXQGHOLHJHQGHQ� 6LPXODWLRQVVSUDFKH� 6,�
0$1�DXIJHEDXW�ZHUGHQ�
$XWR0RG�,,��,QVEHVRQGHUH�I�U�GDV�$QZHQGXQJV�

JHELHW�GHU�0DWHULDOIOX�WHFKQLN�OLHJHQ�PlFKWLJH�YRU�
GHILQHUWH�%DXVWHLQH�YRU��GLH�JUDILVFK�LQWHUDNWLY�YHU�
NQ�SIW�ZHUGHQ�XQG�HLQH���'�$QLPDWLRQ�]XODVVHQ�
$EODXIORJLNHQ�N|QQHQ�GXUFK�HLQH�LQWHJULHUWH�6SUD�
FKH�UHDOLVLHUW�ZHUGHQ�
'RVLPLV�:LQGRZV���0LW�DEVWUDNWHQ�%DXVWHLQHQ��GLH

DXI� HLQHU� 3HWUL�1HW]�6WUXNWXU� DXIEDXHQ�� N|QQHQ
0RGHOOH� GHV� %HUHLFKV� 3URGXNWLRQ� XQG� /RJLVWLN
HUVWHOOW� ZHUGHQ�� /RJLNHQ� ZHUGHQ� PLW� +LOIH� YRQ
(QWVFKHLGXQJVWDEHOOHQ�LQWHJULHUW��$QLPDWLRQ�LVW�LP
$QVFKOX��DQ�GLH�6LPXODWLRQVEHUHFKQXQJ�P|JOLFK�
)$&725�� 'DV� 3URJUDPPSDNHW� YHUWULWW� HLQ

%DXVWHLQNRQ]HSW� PLW� JHULQJHU� 3DUDPHWULHUEDUNHLW
XQG�NDQQ�PLW� VHLQHQ�0RGXOHQ� LQ� GUHL�%HUHLFKHQ
JHQXW]W�ZHUGHQ��$,0�GLHQW�]XU�RII�OLQH�6LPXODWLRQ
ZlKUHQG� GHU� 6WUXNWXUSODQXQJ�� 6'0� ]XU� RQ�OLQH�
6LPXODWLRQ�ZlKUHQG�GHU�,QEHWULHEQDKPH��0LW�GHP
0RGXO� 690� LVW� HLQ� 0RQLWRULQJ� GHV� %HWULHEHV
P|JOLFK�
*366�+�� $XIEDXHQG� DXI� GLH� VWHWLJ� ZHLWHUHQW�

ZLFNHOWH�6LPXODWLRQVVSUDFKH�*366�ELHWHW�*366�+
GLH� 0|JOLFKNHLW� GHU� 0RGHOOLHUXQJ� EHOLHELJHU� 6\�
VWHPH� PLW� HLQHP� SUR]HGXUDOHQ� 6SUDFKNRQ]HSW�
'DV�PLW�HLQHP�7H[WHGLWRU�HUVWHOOWH�)RUPDW�ZLUG�LQ
HLQ� ODXIIlKLJHV� 3URJUDPP� FRPSLOLHUW�� (LQH� QDFK�
WUlJOLFKH� $QLPDWLRQ� HUP|JOLFKW� Å3URRI� $QLPD�
WLRQ �́
*5$026�*366�� 'DV� 3URJUDPP� YHUELQGHW

GDV� 6SUDFKNRQ]HSW� YRQ� *366� PLW� HLQHP� JUDIL�
VFKHQ�(GLWRU��GHU�HV�HUP|JOLFKW��PLW�GHQ�ORJLVFKHQ
.RQVWUXNWHQ� HLQ� 3URJUDPP� ]X� HUVWHOOHQ�� GDV� DE�
ODXIIlKLJ�LVW�
,6,6��$XIEDXHQG�DXI�*366�ZXUGH�HLQ�%DXVWHLQ�

NRQ]HSW� I�U� GHQ� (LQVDW]� LP� %HUHLFK� 3URGXNWLRQ
XQG� 0DWHULDOIOX�� HUVWHOOW�� 'LH� 6WDPPGDWHQ� GHV
0RGHOOV�ZHUGHQ� LQ�7DEHOOHQ� DEJHOHJW�� GHUHQ�9HU�
NQ�SIXQJ�GLH�6LPXODWLRQVEHUHFKQXQJ�VWHXHUW�


