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1. Einleitung

¦�BD�D� ��KJFà�GWGQ���MGLJFDQSC
�D�GFDKUNGFDMpC�KJ�D�pN�KJF��D�GQ�~�FDQS�"�GHG��M�HpC
LJFY�GFDMGNGFDMp~>WGQSHGFD�GFDM�C
��FDKJC
FDMp�D�GQ��RWG� t-
��BDQSFDFDMGLJ��KJ�D[GIJ�GMGH7� # ¢ # FDQ"�GFDEGIJKJ�D�é��WGMGFDKJMGBDM�NGFDQ # A�KJF&�GWGQ"IJKJFDHGFDM�NGF°��QSEGFDKJL�EGFDLJQSBD�D�GLJFDLx��WGQiBDIJIJFD�
FDKJMGFDM&NGKJFDC
FDQ��>MGLJFDQSC
�D�GKJFDNGF>KJ� A�FDLJBDKJI\[°NGKJF�£aIJFDT�KJEGKUIJKJLJ�DL\[°��M�N°[�WGM�[GQSFDLJKUC
KJFDQSLRNGKJF�³"NGFDFDM°�"�GQ�FDKJMGF
�"IJFDTGKJEGIJF �GM�N°VGQSBD[GLUKJ[GBDEGIJF ~�W�QSHGFD�GFDM�C
��FDKJC
FàKJM FDKUMGFDQ���M�VGBDC
C
��MGHwNGFDC ÷�Ã^]Y×DáDÔZÌÕ+Ö
Ä ×YÈGÔJ×DÆ Process,Ï^ÈGïÝÄJÖ�ÕGÈGê�×DÈGÔ^Ò�ÈGÆ7ùgÕ�ÔJÒ�ÔZÄ Õ�È`_ ¤>Oa¥^¦�a # A�BD�D��C
W�IJIJFDM��D�G� FDKJMGFDM���MGQSFDHG�GM�HGFDM�BD��CàFDKJMGF�� BD[GL u-

FDIJIJFDM�£aW�QSC
�D���GM�HGC
BDMGC
BDLJ���ÝEGFDKxNGF�� £aIJFDTGKJE�KJIJLJ�DLxFDKJMGF°FDMGLUC
�D�GFDKJNGFDM�NGFb)gWGIJIJF°C
V�KJFDIJLM�ÝKJM7NGKJFw��Q"EGFDKJL
FDKJMG�"IJKJFD²GFDM # + �G� BDMGNGFDQSFDM C
W�IJI6NG��QS�D� FDKJM NGKJF���Q"EGFDKJL�EGFDH�IJFDKJLJFDMGNGFDCPOaQSBDT�KJC
V�QSWÉXZFD[GL+NGKJF���MG��FDM d-

EGBDQS[GFDKJL��GEGFDQ"VGQS�G�"L��GM�N�IJFDLJ�DLJFDMGN�IJKJ�D��HGFD���D�GQSIJF i C
LJFDLl��FDQSNGFDM #

1.1. Problemstellung

�aVG�DLJFDC
LJFDMGC>��KJLq}gFDHGKJMGMÜNGFYQ�C�WGH # �RWG�"LJ��BDQSFD[GQSKJC
F�KJMÜNGFDMdc�eGFDQ7%
BD��QSFDMé���GQ"NGF�[�IJBDQD�GNGBD²ÜC
KJ�D�éN�KJF
¥^MGLJ��KJ�D[GIJ��MGHw�GW�Mw�aWG�"LJ��BDQSFà�D� FDKJMGF��<C
Wp[GWG��VGIJFDTGFDMpOaQ"WG�DFD²pFDMGLJ��KJ�D[GFDIJL+�GBDLJLJF��¡NGBD²pµ�KUIJ�"FDC
LJF l-
IJ�GM�HGFDM&�D�G� ~�WGQSHGFD�GFDM&KJM�NGFDQq�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH&�GM�N°FDKJMGF>NG�GQS�D��NGBD�D�GLJF��aLUQS��[GLJ��Q^NGQSKUMGHGFDM�N
FDQS�"WGQSNGFDQSIJKJ�D�y�>�GQSNGFDM 2 # + � NGFDMyC�LJFDLJKJHy��BD�D�GC
FDMGNGFDM ��MG�"WGQ"NGFDQS��MGHGFDMyBDM ��MG��FDMGN��GM�HGC�C
WG�"LJ��BDQSF
�D�D�GIJFDM��GFD�GLJFPA�KJM�HGFP��KJF 3:

• £aBD�D�GIJKJ�D�GF�)gFDIJFD�GBDMG�
• Ökonomie

• , BDQSLJEGBDQS[GFDKJLl�GM�N��a[GBDIJKJFDQ"EGBDQS[GFDKJL
• Anpaßbarkeit

• Ergonomie

• Angemessenheit

• Portabilität

• Performanz

• Robustheit

• Zuverlässigkeit

• Sicherheit

� � NGKJFDC
F>K �&��FDQ���KJFDNGFDQS[GFD�GQSFDMGNGFDM°£RWGQ"NGFDQS�GM�HGFDM°�D�&FDQS�"�GIJIJFDM � FDM�LJC
LJBDM�NGFDM°�D��MG�D�D�GC
LaC
�D�GFD��BDL i-
C
�D�GF�¸nWGNGFDIJIJF���NGKJF�NGFDMéORQ"WG�DFD²éNGFDQg�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGHéC
LJQ"�G[�LJ�GQ"KJFDQSFDM7C�WGIJIULJFDM # ~�W�Mé�GFDQSBD� s-

QSBDHGFDMGNGFDQP}gFDNGFD�GLJ��MGH�KJC�L���KJFDQPNGBDCàVG�GBDC
FDM�WGQSKJFYMGLJKJFDQSLJF , BDC
C
FDQS�"BDIJI ��WGNGFDIJI 4 �lKUMyNGFD� FDKJMy�a�D�GF���B
BD�GC��DFDKJLJIJKJ�D� BD�G�"FDKJMGBDMGNGFDQS�"WGIUHGFDMGNGFDM�OR�GBDC
FDM BD�G�"HGFDC
LJFDIJIJL���KUQSN ��NGBDC�EGFDC
�D�GQSFDKJE�LM��KUMy��FDIJ�D�GFDQ0��QSL
�GM�N , FDKJC
FP�aWG�"LJ��BDQSFP�D��FDMGLJ��KJ�D[GFDIJM�KJC�L #

2 f7CEBhgji�A;Pk648:?;<>B>B>6�TVUVW;W;l;mFi-gjn;YEZVg
3 f7CEBhgji�A;Pk648:?;<>B>B>6�TVUVW;W;l;mFi-gjWEZ@LMA;57<>6�S7N;9;64=�0o=;p2A;8:P�q4I><>r�TVUVW;W;s;mFi-gjY;lEl;p2ZVg
4 f7CEBhgjJ�AFtE146�TVUVW;u;v;ZVg
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¤�EG��WG�GIPC
�D�GF���BDLJKJC
�D�GF ~�WGQSHGFD�GFDMGC
��WGNGFDIJIJF MGBD�D� ��KJFy�GWGQ��G�D�G�"KJH FDKJM�HGFDC
FDLJ�DL>��FDQSNGFDM �qEGIJFDKJE�L
HGFDQSBDNGF EGFDK6ORQSWYXZFD[�LJFDMwKUM NG ·MGB���KJC
�D�GF��x�à���SFDIJN NGKJFà��BDMGHGFDIJMGNGFà£RIJFDTGKJE�KJIJKJLJ�DL+FDKUM �GBDQ"LJFDQ���QSKJLUK k-

VG��MG[GL # ¥^C��"FD�GIJLxHGFDMGFDQSFDIJI�N�KJF ¸y�GH�IJKJ�D�G[GFDKJL^��¥^KJHGFDMGBDQ"LJFDMyNGFDC�WGQ"HGBDMGKUC
BDLJWGQSKUC
�D�GFDMz�����SFDIJNGCF�lVGQ o-

XZFD[GLJC
VGFD�DKJ�"KJC
�D�GFà��MGNw�GFDQS�DMGNGFDQSIUKJ�D�GF*)gBD�Ý��FDMGEGFDNGKJM�HG��MGHGFDMwC
WG��KJF NGKJF�¥^QS�"BD�GQS�GM�HGFDM NGFDQ���KJLJ��K r-
[GFDMGNGFDMÜOaFDQSC�WGMGFDMéBDM�HGFD��FDC
C
FDM7�D�7EGFDQS�G�D[GC
KJ�D��LJKJHGFYM # ³"MéVG�GBDC
FDM�WGQSKJFDMGLUKJFDQSLJFDM7~�W�QSHGFD�GFDM�C2��WGNGF l-
IJFDM�EGBD�GL�NGBDQS��EGFDQq�GKJMGBD��C�XZFDNGF0Oa�GBDC
F>BD�G�qNGFDM&¥^Q"HGFDEGMGKUC
C
FDM�NGFDQq�GWGQ"�GFDQSKUHGFDM&BD�G�4{·¥^CgKUC
LRKJ� BDMGH e-

C
LJQSFDEGLJFDMé��EGIJBD�G�®MGKJ�Y�GL��GWGQ"HGFDC
FD�GFDM ���"IJFDTGKUEGFDIxBD�G�®EGFDC
W�MGNGFDQSFb� ��C
LJ�DMGNGF°�D��QSFDBDHGKJFDQSFDM7WGNGFDQ®NGKJF
¥^QSHGFDEGMGKUC
C
FPFDKJMGFDQ�BDE�HGFDC
�D�GIJW�C
C
FDMGFDM�Oa� aC
FiMGBD�D�GLJQS�DHGIJKJ�D���D���DMGNGFDQ"M #

A�KJF BD�GCpNGKJFDC
FDM ¸nKU²GC�LJ�DMGNGFDM ��WGLJKJ�GKJFDQSLJFDM ��IULJFDQSMGBDLJKU�GFDM �D�G� , BDC
C
FDQS�"BDIJI ��WGNGFDIJI>VGQSW�VGBDHGKJFDQSFDM
NGBDCP�� ·[GIJKJC
�D�GFàA��GQS�D�GIJBD�G�"FDM NGFDQxOa�GBDC
FDM KUM ��FD�GQSFDQSFDM ³SLJFDQSBDLJKUWGMGFDM 5 # A�KJFà¥^QSHGFDEGM�KJC
C
Fà��FDQSNGFDMwC
W
��KJL4XZFDNGF�� A��GQS�D�GIJBD�G�qKJMG[�QSF���FDMGLJFDIJIR��FDKJLJFDQSFDMGLJ��KJ�D[GFDIJLM|·~�FDQS�DMGNGFDQ"�GM�HGFDM&[��GM�MGFDM&KUM�NGFDQ^FDMGLJC�VGQ e-

�D�GFDMGNGFDM OR�GBDC
FàNGFDQxMG�D�D�GC
LJFDM ³"LJFDQSBDLJKJW�M FDKJM�HGFDBDQSEGFDKJLJFDL+��FDQSNGFDM # + ��BDQ�C
LJFDIUIJFDMpN�KJFDC
F�~�WGQSHGFD�GFDM s-

��WGNGFDIJIJF�C
�D�GWGM°FDKUMGFDM°H�QSW�²GFDM°£RWGQ"LJC
�D�GQ"KJLJLRKJMb)gKJ�D��LJ��MGH&£aIJFDTGKUEGKUIJKJLJ�DLRNGBDQD�
XZFDNGWG�Y�wC�KJM�NwN�WG�D�°MGWG�D�
MGKJ�D�GLgBDIJIJFp£aIJFDTGKUEGKJIUKJLJ�DLJC
BDMG�"WGQ"NGFDQS��MGHGFDMnFDQS�"�GIUIJLM{+�aW IJKJFDH�Lg� # } # KJ����F�Q�MGWG�D�nFDKJM �"FDC
LJFDC&�a�D�GF���B
�D�GHGQS��MGNGF��DNGBDC�� # � # NGFDM&¥^KJHGFDMGBDQSLJFDM�NGFDCgOaQ"WYXZFD[GLJFDCF��NGFDQ���Q"EGFDKJLJC
��FDKJC
F�NGFDQ^¥^MGLJ��KJ�D[GIJFDQD��NGFDQ�A y-

MGB���KJ[éNGFDQg��MG�"WGQSNGFDQ"�GM�HGFDM �GNGF�� ¥^KJMGC
BDLJ�D[GWGMGLJFDT�L�W�NGFDQ®NGFDQg¶�FDC
�D�G��KJMGN�KJH�[GFDKJL�NGFDQgLJFD�D�GMGKJC
�D�GFDM
EntwickIJ��MGH�MGKJ�D��LlBDMGHGFD��FDC
C
FDM�C
FDKJM����G² #

³SMG�D��KJC
�D�GFDMÜ��KJQ"NpNGKJF���MGC�KJ�D�GLM�¡NGBD²ÜFDC>[GFDKJMÜHGFDMGFDQSFDIJIJFDC�¸nW�NGFDIJI^�"�GQ�BDIJIJF�OaQ"WYXZFD[GLJF�HGFDEGFDMé[GBDM�M �
�GW�MpFDKJMGFDQ�KJ����FDQ�HGQ��G²GFDQSFDMp��MG�DBD�GI��GW�MÜ����LJW�QSFDMÜHGFDLJFDKJIUL 6 # A�KJFDC>[GWG����Lq�GWGQ�BDIJIJF�� NGBD�GFDQD��NGBD²
C
KJ�D�p�RWG�"LJ��BDQSFDVGQSWYXZFD[�LJF�KJ� OaQSWYXZFD[GLJ��GM�NÜ¤�Q"HGBDMGKJC
BDLJKUWGM�C
[�WGMGLJFDT�L-[ÜBDIJC
WpKJMpKJ��QSFDQ�¤�Q"HGBDMGKJC
BDLJKUWGM s-

VGWGIUKJLJKU[ ��MGN½SV��GKUIJWGC�WGV��GKJF��^KU�GQSFDM½¸nKJLJBDQSEGFDKJLJFDQ"M �^NGFDM �GFDQS��FDMGNGFDLJFDM �RWG�"LJ��BDQSFD��FDQS[G�DFD�GHGFDM �GM�N
¢^FD�D�GMGWGIJWGH�KJFDM FDLJ� # [w�D� C
FD��Q���WGMGFDKUMGBDMGNGFDQ��GM�LJFDQSC
�D�GFDKJNGFDM # A�B��GKJFDQ��GMG�D�D�GIJKJHGF��>WÝ��EGKJMGBDLJKJW�MGFDM
�GWGQ"C
LJFDIJIUEGBDQwC
KUMGN���N�KJFÜXZFD��FDKJIJC FDKJMGF*FDKJHGFDMGF*}gFDQS�G�D[GC
KJ�D��LJKJH��GM�H#FDQS�"WGQ"NGFDQSM ��FDQSC
�D�GFDKJM�L�FDC M�KJ�D�GL
C
KJM�MG��WGIJIM�¡MGBD�D�ÜFDKJMGFD� �"FDC
LJFDMÜ¸nWGNGFDIJIq�D�ÜC��G�D�GFDM ��NGBYC>BDIJIJF�FDTGKUC
LJKJFDQSFDM�NGFDMÜORQSWYXZFD[�LJ�"WGQS��FDMÜBDMGH e-

��FDC
C
FDM��GMGLJFDQSC
LU�GLJ�DL # ¥^KUM��"IJFDTGKJE�IJFDC�~�WGQ"H e�GFDM�KUC
LlBDIJC�W�NGQSKUMGHGFDM�N�MGWGLJ��FDM�NGKJH #

5 f7CEBhgj}!g ~OgV9;q4L-i��;<>8:q4B>PkA;9;64B>B!?;A;=�~�A;643FP�TVUVW;X;X;ZVg
6 f7CEBhg�}!g ~Og��764=;9;648:LMA;=;�:i�64B>B>648:L�TVUVW;W;X;m�i g4nEZV���D�764I>m�<>IK<>L�CE64=;648:q4B>B�t�HF64B><�64?;649dI>3Fq4I>m�3;A;5764?;648O3;q48:9�576LM6464r�<>I>mFq�LM<>=FCEB�64mFCE64=F648:q4B�B�tOq4�;�;B><�14q4HFB>6��;8:A;146DLML-57<>B>B!8:64PkqD<>=�q4=�N;=;q4I>I�q4<>=Fq4H;B>6	q4=;9/<>B>B>N;LM<>A;=Fq48�tO�7A;B�t��78:q4<>BA;p�LMA;p2I>5�q48:6�64=FCE<>=F64648:<>=FCE��A;9;648@q4N;143��7A;B>9;H;648�COTVUVW;W;l;mFi g4W�U�Z�N;=;9�~�8:A;A;r;L-TVUVW;X;Y;Z�g
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1.2. Zielsetzung

³SMyNGFDQ>��WGQSIUKJFDHGFDMGNGFDM �>QSEGFDKJL���FDQ"NGFpKJ�D� �D��FDK�HGFDMGFDQSFDIJIJFp���GC
��MGH�C
BDMGC
�DLJ�DFp�"�GQ>FDKJMyC
WGIJ�D�GFDC&�"I e-

TGKJE�IJFDC>~�WGQ"HGFD�GFDMÜ�GMGLJFDQ"C
�G�D�GFDM ��NGKJF�NGFDMéEGFDC
�D��QSKJFDEGFDMGFDMÜOaQSW�EGIJFD��FDMéEGFDHGFDHGMGFDM # ¥^KJMGFDMÜNGFDQg� n-

C
�DLJ�DFÜ��FDQSNGFÜKJ�D�nBDIJC&}gBDC
KJC&EGFDLJQSBD�D�GLJFDM �R�G� ³SNGFDFDMnNGFDC&BDMGNGFDQSFDM FDQS��FDKJLJFDQSMn�GM�NnC
W �D�G��KJMGNGFDC
L
¶�QS�GM�NGHGFDNGBDM�[GFDMé�"�GQgFDKUMGF��"IJFDTGKJEGIJF�~�W�QSHGFD�GFDMGC
��FDKJC
F�FDMGLJ��KJ�D[GFDIUM ��NGKJF�KJ�D�ÜKJM7FDKUMGF�� OaQSBDTGKJC
V�Q o-

XZFD[GLlVGBDQSBDIJIJFDIl�D��Q���Q"EGFDKJLlFDKJM�C
FDLJ�DFP�GMGN�BD�G�+KU�GQSFP¢^BD�GHGIUKJ�D�G[GFDKJL��GM�LJFDQSC uche.

¥^KJM*HGFDMGFDQSFDIJIJFDQà����C
��MGH�C
BDMGC
BDLJ�7KJC
L^�+C�KJ�D�*H�QS��MGN�C
�DLJ�DIJKJ�D�*��WG� ��MGC
BDLJ�7NGFDQ��SFDC
LP�GW�QSHGFDHGFDEGFDMGFDM��
C
�D�GF���BDLJKJC
�D�GFDM ~�WGQSHGFY�GFDMGC
��WGNGFDIJIJFw�D� I�GC
FDM��GM�N MGFD�GBDQ"LJKJHGF��l�"IJFDTGKUEGIJFDQSFw~�WGQ"HGFD�GFDMGC
��FDKJC
FDM �D�
FDMGLJ��KJ�D[GFDIJM # µ�KJFDQxHGFD�GL+FDCiNGBDMGMwMGKJ�D��L+��FD�GQ�NGBDQS�G���·NGFDMp¥^MGLJ��KJ�D[GIU�GM�HGC
VGQSWG�DFY²pKUM �GW�QSHGFDHGFDEGFDMGF
Oa�GBDC
FDM°WGNGFDQx�>[GLJKU�GKJLJ�DLJFDMwFDKJMG�D��LJFDKJIJFDM � KJMwNGFDMGFDMwHGFDMGBD� �"FDC
LJHGFDIJFDHGL6KJC
L+��BDCF�4��BDMGM �·��KJF �GM�N ��WGM
��F�� �D�½LJ�GM½KUC
L # ~�KJFDIJ��FD�GQ���FDQSNGFDM NGKJFy¥^QS�"BD�GQS�GM�HGFDM½�GM�N N�KJFy¥^KJHGFDMG�GFDQSBDM�LJ��WGQSLUIJKJ�D��[GFDKJL>NGFDQ
¢^FDB �&��KJLJHGIJKJFDNGFDQ�C�LJ�DQS[GFDQ�KUM½NGFDM ~�W�QSNGFDQSH�QS��MGN½HGFDQS�G�D[�L0�GM�N N��GQS�D� }gFDC
�D�GQSFDKUEG��MGH½HGFDMGFDQSFDIJIJFDQ
~�WGQSC
LJFDIJIU�GM�HGFDM �D�GQ>�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�Hn��MGLJFDQSC�LJ�GLJ�DL # A�KJFDC
FÜ~�WGQSC�LJFDIJIJ��MGHGFDM [���MGMGFDM C
KJ�D� BDIJC
�^FDKJLJKJNGFDFDM ����KJF EGFDKJC
V�KJFDIJC
��FDKJC
F KJ� ��MGC
BDLJ� ÞGÕZÐYÔJßgÒ+Ö�×ÝÌSâ¡×DáDÛGÈ6Ä ÓgÐGØ�ÖPÏ^ïDÕGÅZÇÉÔZÄ ÕGÈ��6Ö�× Partizipative

Systementwicklung
_ �a¢^¥^Oa�\a 7 ��BDIJC , FDQSLJFª�GMGN#OaQSBD[GLUKJ[GFDM ����KJFªKJ� Ï���ÔZÖ�×Dê ×

Programming

(XP)8 WGNGFDQ�BDIUC0�RKJ�D�GLJ��FDKJC
F�NGFDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H ����KJF�KJMpNGFDQ Software-Expedition9 ��NGB r-
stellen.

¥^KJM �D��FDKJLJFDQ���MGC
BDLJ�ÜEGFDC
LJFD�GL�KJM NGF�� ~�FDQSC
�G�D� �aNGKJFÜBDIJLJFDMn~>WGQ"HGFD�GFDMGC
��WGNGFDIJIJFÜC
WnBDMG�D�GVGBDC
C
FDM��
NGBD²±C
KJF½NGFDM±NG ·MGB���KJC
�D�GFDM�)gBDMGNGEGFDNGKJM�HG��MGHGFDMûHGFDQSFD�D�GL&��FDQSNGFDMû�GM�N��"IJFDTGKJE�IJF �aWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�HwFDQS�$�GHGIJKJ�D�GFDM # A�BD�D�wQSFDKJ�D�GL6FDCiBDIJIJFDQ"NGKJM�HGC®K # � # MGKJ�D�GLaBD�GCF� �GKJFDIJF _ KJ��WGEGKJHGFDM°�aKUMGMGF�� n-

�"IJFDTGKJEGIJF�a C
�D�GFD��BDLJKJC
�D�GF7~�WGQSHGFD�GFDMGC
��WGNGFDIJIJF7�D�GQà~�FDQS�"�GHG�GM�H*�D� C
LJFDIJIJFDM �6BD�GC°NGFDMGFDM*�"�GQ�XZFDNGFDC
OaQSWÉXZFD[GL XZFPFDKUM�VGBDC�C
FDMGNGFDC�¸ WGNGFDIJI�BD��C
HGFD���D�GIJL���FDQSNGFDM�[GBDM�M |4~�FDQS�DMGNGFDQ"�GM�HGFDM �YNGKJF0���D�GQSFDMGN�NGFDC
OaQSWÉXZFD[GLJ�GFDQ"IJBD�G�"C FDKJMGF(�"IJFDTGKJEGIJF(��M�VGBDC
C��GM�H�NGFDC ~>WGQ"HGFD�GFDMGC½C
FDIJEGC�LÜFDQS�"WGQSNGFDQ"M � �>�GQSNGFDM�EGF i-
C
VGKJFDIJC
��FDKJC
F>M�KJ�D�GL�EGFDQS�G�D[�C
KJ�D�GLJKUHGLR��FDQ"NGFDM # ����²GFDQSNGF�� EGIJFDKJEGL�NGBDCgHGFDMGFDQSFDIJIJF0OaQ"WGEGIJFD����NGBD²°�D��BDQ
MGKJ�D�GL���FD�GQ>FDKJM FDKJMG�DKJHGFDCF��MG��M BDEGFDQ>��FD�GQSFDQSFp~�WGQSHGFD�GFDMGC
��WGNGFDIJIJFpBDIJIJFÜ�$�GHGIJKJ�D�GFDM OaQ"WYXZFD[GLJ�"W r-

��FDM EGFDQS�G�D[GC
KJ�D�GLJKUHGFDM ���G²GLJFDM �+�G� NGBDCwVGBDC
C
FDMGNGF7¸nW�NGFDIJIi�"�GQ�XZFDNGFDCwC�VGFD�DKJ�"KJC
�D�GF7OaQSWYXZFD[�Li�D�GQ
~�FDQS�"�GHG�GM�H�C
LJFDIJIJFDM��D��[���M�MGFDM #

7 f7CEBhgj��B>AFt�9�TVUVW;W;n;q4Z@LMA;57<>6���B>AFt�9�TVUVW;W;n;H;ZVg
8 f7CEBhgj~�6414r�TVUVW;W;W;ZVg
9 f7CEBhgj��q4�;<�I>64B!s�LMA;57<>6���q41Dr�T:�;v;v�UVZVg
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~�KJFDI ��FD�GQ^EGKJFDLJFDLRFDCgC�KJ�D�&BDM �E����HGFDEG�GMGHGFDM&�D��Q^A�FD�"KJMGKJLJKUWGM��GW�M°~�W�QSHGFD�GFDM�C
��FDKJC
FDM°�D�°EGFDC
�D��QSF i-
EGFDM ��NGKJF���WGM�C
LJQ"�G[�LJF�BDMGEGKJFDLJFDM ���G� FDKJMGF�FDKJHGFDMGF�� C
VGFD�DKJ�"KJC
�D�GF�~�WGQSHGFD�GFDMGC
��FDKJC
F��D�°FDQSC
LJFDIJIJFDM # + �
NGFDMªEGFD[GBDM�MGLJFDMª���GC
��MGHGFDM*�D�D�GIJFDM½�GKJFDQ�NGFDQ 
�È6Ä ÐGÄ ×DÆ½øiÖ¨ÕGáD×DÙ
Ùd_ �>O�aD��NGFDQ�KUM½FDKUMGFDQ , FDKJLJFDQSFDM t-

��KJ�D[GIJ�GM�H NGFDQ°£aKUQS��By)gBDLJKJWGMGBDI �D�Ý� �^ÒGÔZÄ ÕGÈGÒ�Å�
�È+Ä Ð�Ä ×DÆ øiÖ¨ÕGáD×DÙ
Ù._ )7��O�a°BD�GC
HGFYEGBD�GLà����QSNGF 10,

C
WG��KJF ÷�ÃM]Y×DáDÔZÌÕ6Ö
Ä ×DÈGÔJ×DÆªøiÖ�ÕGáD×DÙ
Ù
í®Ï^ÈGïÝÄUÖ�Õ�ÈGê�×DÈGÔ0ÒGÈ�ÆªùgÕGÔUÒGÔZÄ ÕGÈ (OPEN)11 # µ�KJFDQ���FDQSNGFDM BD� s-

�"�G�GQSIJKJ�D�é��[GLJKU�GKJLJ�DLJFDMéEGFDC
�D�GQSKJFYEGFDM �GNGKJF&L  ·VGKJC
�D�GFDQS��FDKJC
F&KJMéNGFDQ®�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H�BDMG�"BDIJIJFDM #+ �GC
�DLJ�DIJKJ�D� HGKUEGL+FDCiµ�KJMG��FDKJC
F��·��FDIJ�D�GFàNGKJFDC
FDQ���[�LJKJ��KJLJ�DLJFDMp��KJF�C
LUQS��[GLU�GQSKJFDQSL+��FDQSNGFDMpC�WGIJIULJFDMp��MGN
��FDIJ�D�GF }®FDC
WGMGNGFDQ"�GFDKJLJFDMyBD�G�"LJQSFDLJFDM [���MGMGFDM # + �G� ¥^KJMGC
BDLJ�p���G²yBDEGFDQ0BD�GC�NGFDM HGFDHGFDEGFDMGFDMy} e-

C
�D�GQSFDKJE��GM�HGFDM C�WG��KJFàHGHG� # �D��C
�DLJ�DIJKJ�D�GFDM FDKJHGFDMGFDM ¥^IJFD��FDMGLJFDM FDKJMGFàFDKJHGFDMGFàBDM NGBDCi[GW�MG[�QSFDLJFàOaQ o-

XZFD[GLlBDMGH eVGBD²�LJFP~�WGQ"HGFD�GFDMGC
��FDKJC
FP�D�GC
B�����FDMGHGFDC
LJFDIJIJLl��FDQSNGFDM #

³SM NGFDQ���WGQSIUKJFDHGFDMGNGFDMp�>QSEGFDKJL���FDQ"NGF�KJ�D�p��K �D�p�GW�Q�BDIJIJF�� ��KJL�NGKJFDC
FDQ��D��FDKJLJFDMÜ���GC
��MGH�C2�$�GHGIJKJ� h-

[GFDKJLREGFDC
�D�G�D�"LJKJHGFDM��GM�N�NGBDEGFDKRNGFDQq£aQSBDHGF0MGBD�D�GHGFD�GFDM ��KUMG��KJFD��FDKJLaNGKJF���MG�"WGQ"NGFDQS��MGHGFDM&BDM°N�KJF�£aI e-

TGKJE�KJIJKJLJ�DL��GM�NpNGFDMÜ¦��GLJ�DFDMpKJMpNGFDQ�ORQSBDTGKJC0N��GQS�D�pC
WGIJ�D�GF$����HGFDEG�GMGHGFDMÜ�D�GQ�A�FD�"KJMGKJLJKJW�MÜ�GW�Mé~�W r-

HGFD�GFDMGC
��FDKJC
FDM BD�GC�QSFDKJ�D�GFDMGNnEGFDQS�G�D[�C
KJ�D�GLJKUHGLg��FDQSNGFDM [��GM�MGFDM # ��W�M�[GQSFDLi��KJQSNnNGBDEGFDKi¤�Oa¥^¦ KJ�+ FDMGLJQS�G� ��F�KJMGFDQ���MGLJFDQSC
�G�D���GM�HGFDM(C�LJFD�GFDM {®³S�D�(��FDQSNGF½¥^QS�"BD�GQS��MGHGFDMûBD��C NGFD� ¥^KJMGC
BDLJ�½�GWGM
¤�Oa¥^¦û��KJL�}gFDLJWGMG�GMGH�BD�G��£aIJFDTGKUEGKJIUKJLJ�DL���MGN�ORQSBDTGKJC
M���LJ�DFDM&EGFDC
�D�GQSFDKJEGFDM���MGN&BD�G�D��¶�FDNGBDMG[GFDM&BD��C
NGF�� ��MGC
BDLJ��NGFDQ��aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMpFDKJMG�"IJKJFD²GFDMéIJBDC�C
FDM # ¤�Oa¥^¦�����QSNGF���KJFDQgBD�GC>�D��FDK^¶�QS� n-

NGFDMéBD�GC�HGFD���D�GIJLM{ + �G� FDKJMGFDM7EGKJFDLJFDL�¤�Oa¥^¦<EGFDC
W�MGNGFDQSC�H��GLJF&��MGIJBDHGFDM �GNGKJF�HGFD�"WGQSNGFDQSLJF&£RIJFDTGKJE i-

IJKJLJ�DL��D���GMGLJFDQ"C
LJ��LJ�DFDM # + �G� BDMGNGFDQSFDM&�GBDEGF>KJ�D��NGKJF>¶�FDIJFDHGFDMG�GFDKJLM�DNGKJF>KUM�NGFDQ^��WGQSIUKJFDHGFDMGNGFDM���QSEGFDKJL
FDMGLJ��KJ�D[GFDIJLJFDM°~�WGQ"C
LJFDIJIJ�GM�HGFDM&KUM°FDKJMGF�� OaQSWYXZFD[�LaKUM°NGFDQ�OaQSBDT�KJCi�D�wFDQ"VGQ"WGEGFDM°��MGN°C
W°NGKJF LU�GFDWGQSFDL i-
C
�D�GFP���GC
FDKJMGBDM�NGFDQSC
FDLJ�D�GM�H���KJLlNGF�� ¢^�GF���BP�Ý� VGQSBD[GLJKJC
�D�GFP¥^QS�"BD�GQS��MGHGFDM��D��FDQSHG�DMG�DFDM #

1.3. Aufbau

� � FDKJMGFp���GC
FDKJMGBDMGNGFDQSC
FDLJ�D��MGHyNGFDQ0�GFDQSC
�D�GKJFDNGFDMGFDMy��MGC
�DLJ�DFÜ�D�nFDQÀ�$�GHGIJKJ�D�GFDM �aFDMGLJ��KJ�Y[GFDIJFÜKJ�D�
K � �D� FDKJLJFDMp��BDVGKJLJFDI���MG�"WGQSNGFDQ"�GM�HGFDMpBDMpFDKJMGF��"IJFDTGKUEGIJF�~�WGQ"HGFD�GFDMGC
��FDKJC
F���KJL�VGQSBD[GLJKJC
�D�GF�� ¦�� t-

�DFDM # A�BD�D�w��FDQSNGF KJ�D�w�D�GMG�D�D�GC
L6BDEGH�QSFDMG�DFDM �4��BDCiKJ�D�wK ��)gBD�Ý��FDM NGFDQ��GWGQ"IJKJFDHGFDMGNGFDMw��QSEGFDKJL6� n-

LJFDQ^NGFDM&}gFDHGQSKJ�"�"FDM���~�WGQSHGFD�GFDMGC
��FDKJC
F�����MGNb��£RIJFDTGKJE�KJIJKULJ�DL�&KJM&NGFDQ��RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H°�GFDQ"C
L e-

�GF # A�KJFDC
FÜ��MG�"WGQSNGFDQ"�GM�HGFDMnBDM NGKJFÜ£aIJFDT�KJEGKUIJKJLJ�DL�C
WG��KJFÜN�KJFÜNGBDQSHGFDIJFDHGLJFDM ��QSKJLJFDQ"KJFDM E�KJIJNGFDMnNGBDM�M
NGKJFP¶�QS��MGNGIJBDHGFP�"�GQ+NGKJFiKJM�NGFDM��"WGIUHGFDMGNGFDM�� aV�KJLJFDIJM�NG��QS�D�GHGFD�"�G�GQ"LJFDM$��M�LJFDQSC
�G�D���GM�HGFDM #

10 f7CEBhgj�	8:NF143;I�64=�TVUVW;W;W;ZVg
11 f7CEBhgj�78:q43;q4P�64I!q4BhgjTVUVW;W;u;Z@LMA;57<>6���q4�;<>I�64B!n�g
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³À� NGQSKJLJLJFDM&��BDVGKULJFDIR��FDQSNGF>KJ�D�&��KJLR¤�Oa¥^¦ûFDKJMGFk����HÝFDEG�GMGH&�D��Q^A�FD�"KJMGKJLJKUWGM���WGM°~>WGQSHGFD�GFDM�C
��F i-
C
FDMéFDKJMG�"�G��QSFDM ��EGFDK^NGFDQgNGKJF�� ��C
FDLJ�D�GMGH7NGFDQgLJFD�D�GMGKJC
�D�GFDM���MGLJFDQSC�LJ��LJ�D�GM�H7EGFDK^NGFDQ®¥^MGLJ��KJ�D[�IJ��MGH
�GW�M��RWG�"LJ��BDQSF0K � ~�WGQSNGFDQSHGQS��MGN�C
LJFD��L # + ��MG�D�D�GC
LlC
WGIUIJFDM���KJFDQqORQSKJMG�DKUVGKJFDM � + KJFDIJF0�GM�N����G�"EGBD���GW�M
¤�Oa¥^¦��GWGQ"HGFDC
LJFDIJIJL6��FDQ"NGFDM # ³S����MGC
�D�GIJ�G²°NGBDQSBDMw��FDQSNGF KJ�D�°¤�Oa¥^¦���WGQxBDIJIJFD�<K � µ�KJMGEGIJKJ�D[ BD�G�
NGKJFnKJ� �D��FDKJLJFDM ��BDVGKJLJFDI BD�G�"HGFDC
LJFDIJIJLJFDM ��QSKJLJFDQSKJFDM BDM �"IJFDTGKJEGIJFn�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH [GQSKULJKJC
�D�
�GMGLJFDQ"C
�G�D�GFDM # A�BDEGFDK®��FDQSNGFéKJ�D� BD�G�D� BD�G��NGKJFÜ£aQSBDHGFéBD�GC&NGF�� ¢^KJLJFDI®NGKJFDC
FDQ ��QSEGFDKJLgFDKJMGHGFD�GFDM��
KJMGNGFD� KJ�D�ªNGBDQSIJFDHGF�����FDIJ�D�GF���C
VGFD[GLJF�KJMª¤�Oa¥^¦ �"�GQ�FDKUMGF��"IJFDTGKJEGIJF�~�W�QSHGFD�GFDMGC
��FDKJC
F7NGKJFDMGIJKJ�D�
C
KJM�N ��MGN ��FDIJ�D�GF ¸n�DMGHGFDI�EGFDC
LJFD�GFDM �^�G� NÝ ·MÝB���KJC
�D�GF OaQSWYXZFD[GLJF LJBDLJC
�D�D�GIUKJ�D� BDMGHGFD��FDC
C
FDM �D�
unterstützen.

¸nKJL�NGFDQg�aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�MéHGFDEGF&KJ�D�7KJ� �GKJFDQSLJFDM7��BDVGKJLJFDI�FDKJMGFDM��>EGFDQSEGIUKJ�D[7��EGFDQ®FDKJMGFDMé� n-

C
BDLJ���¡NGFDQ�C
KJ�D� ��WGM NGFDMÜ~�W�QSC
LJFDIUIJ��MGHGFDMpNGFDQ�[�IJBDC
C
KUC
�D�GFDMÜ��IJLJFDQ"MGBDLJKJ�GFDMÜ��KJF�NGF�� , BDC
C
FDQS�SBDIJI � o-

NGFDIJI�I��GC
L+�GM�NpFDKUMGFDMpC
LJBDQ"[GFDM £aW�[G�GCPBD�G��¥^QS�"BD�GQS�GM�Hp��MGN £aIJFDT�KJEGKUIJKJLJ�DL+IJFDHGL # ¦�FDEGFDM NGFDQ�}gFDC
�D�GQSF i-
EG��MGH NGFDQ°HGFDMGFDQSFDIJIJFDM ORQSKJMG�DKUVGKJFDM �GM�N + KJFDIJF��xNGFDQ&�aKJ�D�GLJ��FDKJC
Fn��WGM �RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H�BDIJC
¥^TGVGFDNGKJLJKUWGMª��MGNªNGF�� ���G�"EGBD�½NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F C
FDIJE�C
LM�q��FDQSNGFyKJ�D� N�KJFy�DFDMGLJQSBDIJFDM ��QSH u-

��FDMGLJFy�GMGN ¶�FDNGBDMG[GFDM �D��Q&£RIJFDTGKJE�KJIJKJLJ�DL>KJM NGFDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH �GFDQSBD�GC
C�LJFDIJIJFDM ��MGN �D�GQ, FDKJLJFDQS�GFDQS��FDMGNG�GMGH(K � �"WGIJHGFDMGNGFDM±��BDVGKJLJFDI&BD�G�"EGFDQSFDKJLJFDM # A�KJF���MGLJFDQSC��G�D�G��MGHûNGFDQÜ�aWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGM�C
�D�GFDKJM�LR��KJQ^�"�GQ^NGKJF>��WGQSIUKJFDHGFDMGNGF>��QSEGFDKULR��WGQ^BDIJIJFD� NGFDC
��FDHGFDM°C
W°��FDQSLJ�GW�IJIM� ��FDKJIRC
KJF
C
LJ�DMGNGKUHGF�~�FDQS�DMGNGFDQS��MGHGFDMªBDIUC LJ ·VGKJC
�D�ª�"�GQ�NGKJF�¥^MGLJ�>KJ�D[GIJ��MGHª��WGNGFDQSMGFDQ��RWG�"LJ��BDQSFDC2 ·C
LJF ��F�B n-

C
KJFD�GL®�GM�N*BDIJCw�>WGMGC
F����GFDMG�7£RIJFDTGKJE�KJIJKJLJ�DL®K � ~�WGQSHGFD�GFDM*FDT�VGIJKJ�DKJL®BDNGQSFDC
C
KJFDQ"Li�GM�N ���GC��GM�HGFDM*BDIJC
Konse���GFDMG�PBDMGEGKJFDLJFDL #

��MGLJFDQ�¥^KJM�EGFD�DKJFD�G�GMGHpNGFDQ�K � �GKJFDQSLJFDMÜ��BDVGKJLJFDI�HGFD��WGMGMGFDMp¥^QS[GFDM�MGLJM�KJC
C
F�EGFD�D�GHGIJKJ�D�ÜNGFDQ�£aIJFDTGKUE i-

IJKJLJ�DL^EGFDC
�D��QSFDKJEGLqNGBDC �"�GMG�"LJF&��BDVGKJLJFDI���M�C
�DLJ�DF&�"�GQ®FDKJMGF&¤�Oa¥^¦�S[GW�MG�"WGQS��F&~�WGQSHGFD�GFDMGC
��FDKJC
F��GNGKJF
�"�GQ0FDKJMGFDM EGFDC
LJKJ����L FDMyOaQSWÉXZFD[GLJLJ ·Vy�"IJFDTGKJEGIJF �aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�HyFDQS�$�GHGIJKJ�D�GFDMyC�WGIJI # ³SM NGKJFDC
F
¤�Oa¥^¦�S³SMGC
LJBYMG�0C
WGIUIJFDM�BD�G�D��NGKJF0V�QSBD[GLJKUC
�D�GFDM�¥^QS�"BD�GQS��MGHGFDM�FDKUMG�"IJKJFD²GFDM �YNGKJF0EGFDKlNGFDQq¥^MGLJ��KJ�D[�IJ��MGH
�GM�N7��MG��FDMGN��GM�HéNGFDQ®~�WGQ"HGFD�GFDMGC
��FDKJC
F&KUM7NGFD� OaQSWYXZFD[GL�VGBDQSBDIJIJFDIx�D�GQi��Q"EGFDKJL�HGF���BD�D�GLx���GQSNGFDM_ �GH�I # BD�G�D��NGFDM��"WGIUHGFDMGNGFDM���EGC
�D��MGKJLUL�  # ¡ a #

¦�FDEGFDM°FDKJMGFDQ + �GC
B�����FDMG�SBDC
C
�GMGH&�GM�N°}gFD��FDQSLJ�GM�H°NGFDQ^¥^QSHGFDE�MGKJC�C
F��"KJMGNGFDLaC�KJ�D�°KJ��C
FD�D�GC
LJFDMw� a-

VGKJLJFDI�FDKJM ���GC�EGIJKJ�D[ NGBD�D� ����KJF N�KJFpK � �GWGQSKUHGFDM ��BDVGKJLJFDI��GW�QSHGFDC
LJFDIUIJLJFp~�WGQ"HGFD�GFDMGC
��FDKJC
Fp��FDKJLJF r-
FDMGLJ��KJ�D[GFDIJLl��MGN�NG��QS�D��BDM�NGFDQSFPOaFDQSC
VGFD[�LJKU�GFDM�FDQSHG�DMG�DLl��FDQSNGFDM�[GBDM�M #

}gFD�GWGQ�KJ�D�n�D�G� �D� FDKJLJFDM ��BDVGKJLJFDI®�GEGFDQ"HGFD�GF��6C�WGIJIgKJ� �"WGIJHGFDMGNGFDM ��E�C
�D�GM�KJLJL®NGBYC°EGFDQSFDKJLUC°BDM�H e-

C
VGQ"WG�D�GFDMGFPOaQSBDT�KJC�VGQSWÉXZFD[GL�MGWG�D��[��GQS�PEGFDC
�D�GQ"KJFDEGFDM���MGN��D�GBDQSBD[GLJFDQSKJC�KJFDQSLl��FDQSNGFDM #
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1.4. ¢�£�¤�¥�¦!§O¨�¦�©ªh¦�«�¬�¦�7®j£!¯'©�¤!°O®j±;²³¦�´\ª
³À�µ)gBD�Ý��FDM�NGFDQ���QSEGFDKJL��GBDLJLJF0KJ�D��NGKJF0¶�FDIJFDHGFDMG�GFDKJLM�D��FDKJMGF0¶�FDNGBDMG[GFDM��GM�N�N�KJF0��MGC
�DLJ�DF0�"�GQqFDKJMGF
~�WGQSHGFD�GFDM�C
��FDKJC
F*KJM#FDKJMGFD� �aWG�"LJ��BDQSF�FDMGLJ��KJ�D[GIJ�GM�HGC�VGQ"WYXZFD[GLàNGFDQw£aKJQS��B�¶7·�¸¹¶-º�»�¼j½�¾¿�·�À�Á�Â
¸�Á�ÂbÃ�½�ÄVÅÇÆ�ÂbÃ�¸ BD��C
�D�GVGQ"WGE�KJFDQSFDMn��MGN ¥^QS�"BD�GQS�GMGHGFYMnBD��C&NGFDQ>OaQSBDT�KJC&FDKUMG�"IJKJFD²GFDMn�D� IJBDC�C
FDM 12.

A�KJFDC
FDCyOaQSWÉXZFD[GL�IJ�D²�L�C�KJ�D�(MGBD�D�û¶�W�IJN�EGFDQSH 13 ��KJL�K � � FDKJLJFDQSFDMû~�FDQSIJBD�G�pEGFDC
�D�GQSKJFDEGFDMGFDMû¥^K n-

C
�D�GQS�DMG[��GM�HGFDM±BDIJCy��¦�FD�GKJ��VGIJF���FDMGLJKJFDQS�GMGH±FDKJMGFDCn��IULJC
 ·C
LJF���C4� _ ¶�WGIJN�EGFDQSH {k� Legacy-rewrite

VGQSWÉXZFD�DL��a®EGFD�DFDKJ�D�GMGFDM # A�FDQi���GM�NGFw�$�G�D�GLJF°NGBDEGFDKxNGKJF°���G�"MGBD�G��F°�GMGN���EG��KJ�D[�IJ��MGH7�GW�M��^F a-

C
KJM�HGS~�FDQSLJQS�DHGFDM N��GQS�D�pFDKJMGF�MGFD�GF��RWG�"LJ��BDQSF��GMGLJFDQSC
LU�GLJ�DFDM �¡NGB�C
KJ�D�pNGKJF��D�GQ + FDKJLqHGFDM��GLJ�DLJFDMÜORQ o-

HGQSB�����F�KJMÜFDKJMGF�� MGKJ�D�GLq��FD�GQ���BDQSLJEGBDQSFDMÜWGNGFDQ�FDQS��FDKJLJFDQSEGBDQSFDM + ��C
LJBDM�NéEGFD�"KJMGNGFDM��GBD�G���GFDQSBDIJL e-

LJFDMª¢^FD�D�GMGWGIJW�HGKJFDM*BD�G�"EGBD�GFDMª��MGN*NGFDMª�"BD�D�GIJKJ�D�GFDMª��MG�"WGQ"NGFDQS��MGHGFDM*MGKJ�D��L0HGFDM��GHGFDM # ³"M½FDKJMGFD�
FDQSC
LJFDMp�a�D��QSKJLJL+C�WGIJI+NGFDQ�OaQSW�HGQSBD�&��L FDKJIqQSFDBDIJKJC
KJFDQSLq��FDQSNGFDM �¡NGFDQ�C
KJ�D�Ü��KJLqNGFDQ�C
WG�"LJ��BDQSFD�GMGLJFDQSC�LJ��L z-

LJFDM ¥^QS�"BDC
C
�GM�H ��MGNw}gFDBDQSEGFDKJLJ�GM�HwNGFDQ��^FDBDC
KJMGHGS�>MGLJQS�DHGF EGFD�"BD²GL # ³À�<�^BD�G�SF�NGFDQ�VGBDQSBDIJIJFDI��D�GQ��GW r-

IJKJFDHGFDMGNGFDM ��Q"EGFDKJL�NG��QS�D�GHGFD�"�G�GQ"LJFDM ~�W�QSC
LU�GNGKJF _ C # � # a&�GBDL�C
KJ�D� �GFDQSBD�GC
HGFDC
LJFDIUIJLM�xNGBD²��D�GC
�DLJ�DIJKJ�D�
BD�G�D�7��KJL^NGFDQ7)gFDBDIJKJC
KJFDQS�GM�HéFDKJMGFDC�¢^FDKJIJC
 ·C
LJF���C �D�GQ®��BDIJ[G�GIJBDLJKUWGMéMGWG�D�é���D�GQSFDMGNéNGFDQ®~�W�QSC
LU�GN�KJF
C
WG��KJFPFDKJMGFDC�³"MGLJFDQ"MGFDLJS��MGHGFYEGWGLUC�H�IJFDKJ�D��KJ����MGC
�D�GIJ�G²�EGFDHGW�MGMGFDM���F rNGFYM�C
W�IJIULJF #

³SM ��FDKJLJFDQSFDM ����C
EGBD��C
LJ�G�"FDM �lC
WGIUIJFDMyC��G[G�DFDC
C
KU�GF ��FDKJLJFDQSF ¥^IJF���FDMGLJF NGFDQ0�aWG�"LJ��BDQSFD�GMGLJFDQSC
LU�GLJ�D��MGH
FDQSMGFD�GFDQSLq��FDQSNGFDM # �aWG��KJLq��BDQ�FDKJMGF���FDKJLJFDQSF�VGQSWYXZFD[GLUC
VGFD�DKJ�"KJC
�D�GF����G�"HGBDEGF��GNGBD²ÜMGFD�éFDMGLJ��KJ�D[GFDIJLJF
¢^FDKJIJC2 ·C
LJF ��F>�D�GMG�D�D�GC
LR��KJLaNGFDM°�GFDQSE�IJFDKJEGFDM�NGFDM°��IJLJC
 ·C
LJF���FDM°[GWÝ��VGBDLJKJEGFDIaC
FDKJM°���GC
C
FDM # ¶�IJFDKJ� h-

�DFDKJLJKJHnC
W�IJIJFDMnC
KJFéBDEGFDQ BD�G��BD[GLJ�GFDIJIJFDQ ¢^FD�D�GM�WGIJW�HGKJFéEGBDC�KJFDQSFDM ��MGNnNGKJFé��M�EGKUMGN��GM�H BDM ¦�FD�GFDM t-

��KJ�D[GIJ�GM�HGFDM�NGFDQ�QSFDC
LUIJKJ�D�GFDM&�aWG�"LJ��BDQSF�WG��MGF�HGQSBD��KJFDQSFDMGNGF�� ��C
LJQS�G[GLU�GQ"KJFDQS��MGH°FDQS�$�GHGIJKJ�D�GFDM # ��� f-

HGQS��MGN&NGFDQ��>WÝ��VGIJFDTGKJLJ�DLaNGFDC®�6 ·C
LJF���CiC
�D�GKJFDNwNGFDQx¶�FDNGBDMG[GF FDKJMGFDQx[�WG��VGIJFDLJLJFDMw¦�FD�GFDMGLJ��KJ�D[GIJ�GM�H_ BDIJIJF��6 ·C
LJF���LJFDKJIJF�KJM°FDKJMGF�� �a�D�G�GE�a^�GW�M°��WGQ"MGF��GFDQSFDKJM&BD�GCF|·NGFDMGM&�D�G��FDKJMGFDM°��BDQ�NGFDQx���G�"��BDMGN
�D�GQ>¥^MGLJ��KJ�D[GIU�GM�HyMGKJ�D�GLg��EGFDQ"C
�D�GBD�GEGBDQ 14 �GM�Nn�D�G� BDMGNGFDQSFDMn��BDQ�BD�G�D�nBD�G�>���GMGNGFDMGC
FDKJLJFÜMGKJ�D�GL
[GIJBDQD��WGE&NGKJF�¸nKJLULJFDIa�D�GQ^�aBDMGKJFDQ"�GM�HwNGFDC®[GWG��VGIJFDLJLJFDMw�6 ·C
LJF���Ci�GFDQS�"�GHGEGBDQxC
FDKJMw��FDQSNGFDM # ¥^QSHGFDE�MGKJC
NGFDQ�FDQSC
LJFDM �aLU�G�"F����G²GLJF�BDIJC
WpFDKJM �GWGIUIq�"�GM�[GLJKUWGM�C
�"�D�GKJHGFDC>¢^FDKJIJC
 ·C
LJF�� ��KJLq¥^KJMGEGFD�DKJFD�G�GMGHÜNGFYQ�B l-
LJFDM��a ·C
LJF ��FPC
FDKJM #

A�FDQg�GWG�GF�)gFDBDIJKJC
KJFDQS��MGH�C
BD�G�"��BDMGNé[�WÝ����L^�GMGLJFDQgBDM�NGFDQSF�� BD�G�D�éNGBDNG�GQS�D�é�D�GC�LJBDMGNGF��ÝNGBD²7MGFYEGFYM
¦�BD�D�GEGKJIJNG��MGH NGFDC0��IJLUC2 ·C
LJF���C>BD�G��MGFD�GFDQ�LJFD�D�GMGWGIUWGH�KJC
�D�GFDQ�}gBDC
KJC0BD�G�Y�pFDKJMGKJHGFàMGFD�GF�£R�GM�[GLJKUWGM a-

12 f7CEBhgjÈ�É��ÊT:�;v;v�UVZ�g
13 f7CEBhgj�7A;B>9;H;648:COTVUVW;W;l;Z@LMA;57<>6�G7H;LM143;=;<>I>I!��gËU;g
14 i�143;A;=�9;<>6bi�143;Q4I>}DN;=;C�}DN;8�J�64q4B><�LM<>648:N;=FC�9;648�}DN;8�0o=;I�6DCE8�q4I><>A;=�<>=.9;64=.Ì�8:A;9;N;r;I><>?;H;6DI>8:<>64H.H;64=;Í;I�<�CEI>6D=��N;=;r;I><>A;=;64=�648�CEq4H�64<>=F64=�G7N;p257q4=F9�?;A;=�Pk643;8@q4B>L-�;v;v;v�Ì�648:LMA;=;64=;I>qDC;64=�g
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IJKJLJ�DLJFDMpBD�G�"HGFDMGWG����FDMp�GMGNpQSFDBDIJKJC
KJFDQ"LJF��"BD�D�GIJKJ�D�GF���EGIJ�D�G�"F�WGVGLJKJ��K FDQSL���FDQSNGFDMpC�WGIJIJFDM # ~�WGQ�BDIUIJF��
NGKJF*��EGFDQSC
KJ�D��LJIJKJ�D��[GFDKJL+NGFDQx}gFDMG�GLJ�D��MGHGC�C
�D�GM�KJLJLJC�LJFDIJIJFàKJC
L6KUMpNGFDQ��GFDQS�"�GH�EGBDQSFDMp�RWG�"LJ��BDQSF�MGKJ�D�GL�B k-

�DFDVGLJKJFDQSEGBDQD�YBDEGFDQ���FDHGFDM�NGFDQ���WG��VGIJFDTGKJLJ�DL�NGFDQq¥^KJMGHGBYEGF���BDC
[GFDM���MGN�EGFDM���LJKJH�LJFDM�A�BDLJFDM�BD�G�D��MG�GQ
C
FD�GQ�C
�D�G��FDQ��D��W�VGLJKJ��KJFDQSFDM 15.

}gFDK6NGF���HGQ��G²GLJFDMw¢^FDKJIaNGFDCPORQSWYXZFD[�LJFDCF�4NGFDQ�KJ��)®BD�G��F�M NGKJFDC
FDQ���QSEGFDKJL6EGFDHGIJFDKJLJFDL6�GM�Nw�GMGLJFDQ"C
�G�D�GL
��FDQSNGFDMé[GW�MGM�LJF��G�GBDM�NGFDIJLJF�FDC�C
KJ�D�Ü�D�GMG�D�D�GC
Lq�G� FDKJMGF&~�WGQSC
LJ�GN�KJF # ¤�EG��W��GI^C
�D�GW�M7���D�GQSFDMGNéNGFDQ
~�WGQSC
LU�GN�KJFp��KJL�NGFDQ0��WGMG�DFDVGLJKUWGM ��MGNz)gFDBDIJKJC
KJFDQ"�GM�HyFDKJMGFDC�FDKUHGFDMGC
LJ�DM�NGKJHGFYMy�GM�N �DFDMGLJQSBDIJFDMy¢^FDKJIJC
NGFDC>�a ·C
LJF���C>EGFDHGWGMGMGFDMÜ�>�GQ"NGF 16 ����B��D�GLJFDMÜFDC>V�WGIJKJLUKJC
�D�GF�¶�QS��MGNGF��GM��GFDQÀ��FDKJNGEGBDQD�GBD�G� , �GMGC
�D�
NGFDC&���GM�NGFDMn�D��MG�D�D�GC
LgFDKJMGFÜ�DB # �D��FDKJ�EGKJC�N�QSFDKJS��WGMGBDLJKJHGFÜ~�WGQSC
LU�GNGKJFéKUMG[�IJ��C
KJ�GFÜHGQSW�EGF�� + FDKJLJ
�GM�N&��WGC�LJFDMGQSBD�G��FDM&�"�GQ�NGBDCgEGFD�GW�QSC
LJFD�GFDM�NGF�OaQ"WYXZFD[GLRN��GQS�D�G�D�G�"���GQSFDM # A�BDEGFDKa����QSNGFDM&C
�D�GW�M°� n-

�"WGQSNGFDQS��MGHGFDMwNGFDCP����MGNGFDMwKJMw¶�FDC
VGQS�D�D�GFDM BD�G�"HGFDMGWG����FDM �·�Ý�<C
KJ�D� FDKJMGFà~�WGQSC
LJFDIJIU�GM�H ��WGM NGF��
�D�wQSFDBDIJKJC
KJFDQSFDMGNGFDM°�a ·C
LJFD� �D�w�GFDQSC
�D�GBD�S�SFDM # A�FDQ�£aW�[G��CPIJBDHwBDEGFDQ�NGFD�GLUIJKJ�D� BD�G�xNGFDQx��MGBDI  ·C
Fà�GWGM
)gKJC
KJ[GFDM��GM�N�&g�GBDMG�DFDM �DNGFDQ^��Q"HG�G��FDMGLJBDLJKJWGM&�"��Q^FDKJMGF>KULJFDQSBDLJKJ�GF>~�WGQ"HGFD�GFDMGC
��FDKJC
F�EGFDKRNGFDQ�FDKJHGFDM t-

IJKJ�D�GFDM&³S��VGIJF���FDMGLJKJFDQS�GMGH �DFDKJMGFDQ^HGFDMGFDQSFDIJIJFDM�OaIJBDM��GM�H�NGFDC + �GC
BD�&��FDMG��KJQS[GFDMGCgNGFDQq¢^FDKJIJI�GC��GM�HGFDM
C
WG��KJF�NGFDQ��6 ·C
LJF���BDQS�D�GKJLJFD[GLJ�GQ�NGFDC���FDQSMGC
 ·C
LJF���C��GMGNéM�KJ�D�GL�BD�G�gNGFDQg¥^QSC
LJFDIJIJ��M�H7FDKJMGFDC��G���"BDM g-

QSFDKJ�D�GFDMªOa�"IJKJ�D�GLJFDM��GFD�"LJFDC # + �GC
�DLJ�DIJKJ�D�ª�GBDLiC
KJ�D�*NGBDC ORQSWÉXZFD[GLJLJFDB��¬NGBD�D�ªFDMGLJC
�D�GIJWGC�C
FDM �qFDKJMG�"BD�D�GF
OaQSW�LJWGLJ ·VGFDM&�D�&FDQSC
LJFDIJIJFDM ���Ý� �D� FDKaHGQSW�²GFDMb)gKJC�KJ[GFDM&EGFDQSFDKJLJCgKJM�MGFDQS�GBDIJE&NGFDQ�~�W�QSC�LJ��NGKJF��D�°EGFDHGF g-

nen17.
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16 �7<>648:H;64<@3;q4=;9;6DB>I>6�6DL	LM<>143ÖN;P�9;<>6/}DN;CE8:N;=;9F64B><�6DCE64=;9F6/�7qDB>r;N;B�q4I><>A;=;m�9;<>6/N�g qÑg;9;<>6/J�6Dq4B><>LÐ<>648:N;=FCÖp2<>=Fq4= z-Pkq4I>3F64PkqDI><>LÐ143;648�~�648�64143;=;N;=FC;64=dH;64<>=;3Fq4B>I�64I�6�N;=;9dLMAd<>Pk�;B>64P�64=;I><�648:IK57648:9;64=dLMA;B>B>I>64m�9;q4RdLM<�6�q4N;1D3�Pk<>Iq4=;9;648:64=(i�tELMI>6DPk64=(=;N;I>}DH;q48	<>LMIhg�S7<>64LM6*w�=;I>57<�14r;B>N;=FCbr;A;=;=;I�6*q4N;143(Õ;H;648�9;<>6Öf7A;8:LMI>N;9;<�6Ö3;<>=;q4N;L/H;6DI>8:64N;I
werden.
17 S7q4H;64<\3;q4=;9;6DB>I>6/6DL�LM<>143$}DN;Pµ64<>=;64=$N;Pµ6D<>=;6/f7<>LMN;qDB><>LM<>6D8�N;=FCÖ9;64L��78:N;=;9;r;A;=;}D64�;I>64L�p2Õ;8�9;<>6/=F64N;6/~ e-=;N;I>}DN;=;CELMLÐ143;=;<>I�I>LMI�64B>B�64m	9;<>6�64<>=;6�f7648:6D<>=;p:q4143FN;=FC`9;648�r;A;Pk�;B>64ÓF64=�S7<>q4B>AFC;6dH;6457<>8:r;64=�LMA;B>B�I>6dN;=;9�}DN;P
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2. ØkÙhÚ�Û	ÜhÝkÙhÚ	Þàß�ákâ;ã/Ú�äkÚ�åæÜhåæç/Ú�âbè�ákéMê2ë�ì	â;Ú	Ú�å/ê:ë�Ü�í	î�Ùhïkåkã
³SM�NGKJFDC
F�� ��BDVGKJLJFDI�NGFD�"KJMGKJFDQSF>KJ�D�&NGKJF>�DFDMGLJQSBDIJFDM&}gFDHGQSKJ�"�"F���FDKJMGFDQ^��QSEGFDKJLR��MGN�FDQSC
LJFDIJIJF>FDKJMGF>}gBDC
KJC
�D�GQð��MGLJFDQSC��G�D�G��MGHn�GFDQSC
�D��KJFDNGFDMGFDQ ~�WGQ"HGFD�GFDMGC
��FDKJC
FDMnKJ� � FDKJLJFDQSFDM*~�FDQSIJBD�G� # A�B��D�*C
WGIJIJFYM*N�KJF
~�WGQS&�GM�N ¦�BD�D�GLJFDKJIJFn�GW�M [GIJBDQ&NGFD�"KJMGKJFDQSLJFDM ��MGN C
�D�GF���BDLJKJC
�D�GFDM�K � ¶�FDHGFDMGC
BDLJ� �D���"I FDTGKJEGIJFDM
~�WGQSHGFD�GFDM�C
��FDKJC
FDMpBD�G�"HGFD�DFDKJHGLq�GM�NpNGKJF���FDC
FDMGLJIJKJ�D�GFDMÜ�>C
VGFD[GLJF�NGFDQ�HGFD�"WGQSNGFDQ"LJFDMÜV�QSBDTGKJC�QSFDIJFD�GB n-

LJFDM £aIJFDT�KJEGKUIJKJLJ�DL��GFDQSBD�GC�HGFDC
LJFDIJIJL���FDQSNGFDM # � � ¥^MGNGFpNGKJFDC
FDC���BDVGKJLJFDIJC���FDQSNGFpKJ�D�n��QSKULJFDQSKJFDMnBD� f-

C
LJFDIJIJFDM ��BDM��GBDMGNpNGFDQSFDQ�KUMpNGFDMÜ�"WGIJHGFDM�NGFDMé��BDVGKULJFDIJMÜHGFDVGQ"�G�"L^��FDQSNGFDMéC�WGIJIM��KJMG��KJFD��FDKJLqNGKJF�BD�GC
H e-

���D�GIJLJFDM&~�WGQ"HGFD�GFDMGC
��FDKJC
FDM&�"IJFDTGKUEGIJF>�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H&KUM&NGFDQqOaQSBDT�KJCgFDQS�$�GHGIJKJ�D�GFDM �D�GM�N°W�E
C
KJ�D�yNGBDC��RVGBDMGM��GM�HGC
�GFDQS�G�YIJLJM�KJC��D��KJC
�D�GFDM NGFDQP£aWGQSNGFYQS��MGH MGBD�D� FDKJMGFDQ0NGFD�"KJMGKJFDQSLJFDM ~�W�QSHGFD�GFDM s-

��FDKJC
FPBD�G�+NGFDQ�FDKJMGFDM��GM�N�NGFDQ�HGFD����MGC
�D�GLJFDM�£aIJFDT�KJEGKUIJKJLJ�DLlBD�G�+NGFDQ+BDMGNGFDQSFDM��aFDKJLJFPBD�G�"I�GC
FDM�IJ�D²GL #

1.5. ñ�¦�¤�ªh£�«�¬�ª�¦�©¨�¦�¦�©«�¦�¤�ò-±�®�§O¦�ó�¦�«�¤�©«y¬�¦\®�ô7±�õ�ªDö/£\®j¦\¦�«�ªDö/©÷\´�¨ø�«�§
³SMéNGKJFDC
F�� ��EGC
�D�GMGKJLJL^��FDQSNGF&KJ�D��H�QS��MGN�IJFDHGFDMGNGF°}gFDHGQSKJ�"�"F°NGFDCà~�WGQSHGFD�GFDM�CàKUM7NGFDQi�RWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�H �"�GQ0NGKJF �GWGQ"IJKJFDHGFDM�NGFp��QSEGFDKJL�[GIJ�DQSFDM # }gFDKJ� ~�WGQSHGFD�GFDMnKJM NGFDQ��RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H
���G²*�GMGLJFDQ"C
�D�GKJFDNGFDM*��FDQSNGFDM �D��KJC
�D�GFDM*NGF�� LJ�GFDWGQSFDLJKJC
�D�GFDM ~�WGQ"�GBDEGFDM*�GM�NªNGFDQàLJBDLJC
�D�D�GIJKJ�D�GFDM
Praxis. ¢^ ·VGKJC
�D�GFDQS��FDKJC
Fw��KJQSN ��WG� OaQSWYXZFD[GL ��BDMGBDHGF���FDMGL�NGBDC�LJ�GFDWGQSFDLJKUC
�D�GFw~�WGQS�GBDEGFDM KUMyFDKJMGFDQ
��~�WGQSHGFD�GFDMGC
��FDKJC
F�� EGFDC
�D�GQSKJFDEGFDM _ W�NGFDQwFDC���KJQ"N#FDKJMGF EGFDQSFDKJLJC FDT�KJC
LUKJFDQSFDMGNGF*~�WGQ"HGFD�GFDMGC
��FDKJC
F
BDMGHGFDVGBD²GL�EG�D� # FDKJMG�"BD�D�Ü�GEGFDQSM�WÝ����FDM�aD��MGBD�D�ÜNGFDQ�C�KJ�D�ÜNGBDC0LJBDLJC
�D�D�GIJKJ�D�GF�~�WGQ"HGFD�GFDMpKJMÜNGFDQgORQ a-

TGKJC®QSKJ�D�GLJFDM°C
W�IJI # A�F���FDMGLJC
VGQSFD�D�GFDMGN°NGFD�"KJMGKJFDQSF KJ�D�wNGKJF�}gFDHGQSKJ�"�"F ~�WGQSHGFD�GFDMw��MGNw~>WGQ"HGFD�GFDMGC
��F i-
C
FP��KJFP�"WGIJHGLM{

ù º�ÄjÅ�À�ú�À�»�ûp��QSL^��KUM NGFDQ&�>M wendungssoft��BDQSF KJM NGFDQ&OaQSBDT�KJCéLJBDLUC
�D�D�GIJKJ�D�
[GW�MG�DKJVGKJFDQSLM�ÉFDMGLJ��KJ�D[GFDIJL��GM�N�EGFDLJQSFD�GLl��KUQSN #

ù º�ÄjÅ�À�ú�À�»�¼Fü-À�ý¼jÀdû��a�D�GQSKJ�"LUIJKJ�D�n�"KJT�KJFDQSLJFÜW�NGFDQ ���GMGNGIJKJ�D� LJQSBDN�KJFDQSLJFé}gFDC
�D�GQSF i-
EG��MGH �¡NGKJF�BDIJC>~>WGQSIJBDHGF��"�GQ�NGBDC�~�W�QSHGFD�GFDMÜNGKJFDM�L^�GM�NÜBDIJC�C�WGIJ�D�GF�¢^FDKJI
NGFDC�~�WGQ"HGFD�GFDMGC�C
FDIJEGC�Ll��KJQ"N #

�^FDKJNGFDQ��GBDL�C
KJ�D� �GKJFDQS�D� KJM NGFDQ��^KJLJFDQSBDLJ��Q�NGFDQ��RWG�"LJ��BDQSFDLJFD�D�GMGKJ[ÜE�KJC
IJBDM�Hp[GFDKJMÜFDKJM��GFDKJLJIJKJ�D�GFDQ�}gF g-

QSKJ�"�"C
QSBD�Ý� �GFDQSBD�GC
HGFDEGKJIUNGFDL # }gFDHGQSKJ�"�"F*��KJF*� # } # ����F LJ�GWGN����	��VGQSWG�DFDC
Cj���GM�Nþ��VGQSWG�DFDC�C model«

��FDQSNGFDMª�GW�M*NGFDMª��MGLJFDQSC
�D��KJFDNGIJKJ�D�GFDQ��>�GLJW�QSFDMª��KJLP�GFDQSC
�D�GKJFDNGFDMGFDQ�}gFDNGFD�GLJ��MGH*�GFDQS��FDMGNGFDLi�GM�N
�"KJMGNGFDMªKUMªNGFDM*���GC�NGQ"�G�D[GFDM½NGFDQ�NGFD�GLUC
�D�GFDM½�^KJLJFDQSBDLJ��Q���KJF`��~�WGQSHGFD�GFDM�������~�W�QSHGFD�GFDMGC
��FDKJC
F����
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��~�WGQSHGFD�GFDMGC
��WGNGFDIJI���Ö��OaQSWG�DFD²�� �GM�Nÿ����EGIJBD�G�h� [GFDKJMGF FDKJMGNGFD��LJKJHGF ¥^M�LJC
V�QSFD�D�G�GM�H 18 # A�BD�GFDQ
C
�D�GFDKJMGLl��KJQ�FDKJMGFPFDMGLJC
VGQSFD�D�GFDMGNGFPA�FD� i MGKJLJKUWGM�M�WGLJ��FDMGN�KJH 19.

���G�gNGBDC ~�WGQ"HGFD�GFDM7KUM7NGFDQgOaQSBDT�KJC ��KUQS[GFDMéMGFDEGFDMéNGFDQ®~�W�QSHGFD�GFDMGC
��FDKJC
F�MGWG�D�7BDM�NGFDQSF&£aBD[GLUWGQSFDM
FDKJM # A�KJFP��FDC
FDMGLJIJKJ�D�GFDM�¥^KUMG�"IJ�G²G�"BD[GLUWGQSFDM�C
KJM�N�KUM���E�EGKJIUNG��MGH 2-1 N�BDQ"HGFDC
LJFDIJIJL #

G7H;H;<>B>9;N;=FC 2-1 � w�<>=;p2B>N;R;p:q4r;I>A;8:64=�p2Õ;8@9;q4L-f7A;8:C;643;6D=�<>=�9;648@i�A;p2I>57q48:6464=;I>5�<>1 klung

, �D�GQSFDMGNwC
KJ�D�°NGKJF ��WGQSIUKJFDHGFDMGNGF ��QSEGFDKUL6��WGQxBDIJIJFD����K L+NGFDQ����GC
��BD�GI6�GM�N ��M�VGBDC
C
��MGHw��WGM ~>W r-

HGFD�GFDMGC
��FDKJC
FDM EGFDC
�D�G�D�"LJKJHGL ��MGN NGKJF�}gFDNGFD�GLU�GM�H �GW�M �D�GH�QS��MGNGFDIJKJFDHGFDM�NGFDM �RKJ�D�GLJ��FDKJC
FDM �GM�N
OaQSKUMG�DKJVGKJFDMpEGFDIJFD�G�D�GLJFDLM�¡C
WpNG��QS�"FDMÜNGKJF�BDM�NGFDQSFDMÜNGBDQSHGFDC�LJFDIJIJLJFDMÜ¥^KUMG�"IJ�G²G�"BD[GLUWGQSFDMpNGWG�D�ÜKJMÜ[GFDKJMGFD�
£aBDIJIa��MGEGFDQ"�G�D[GC
KJ�D��LJKJH�LaE�IJFDKJEGFDM # �aKJF�C�WGIJIULJFDM&�GKJFDI ��FD�GQ���FDC
FDMGLJIJKJ�D�GF ¶�QS�GM�NGIJBDHGF �"�GQ�NGKJF ����C
��BD�GI
NGFDQ0~�WGQ"HGFD�GFDMGC
��FDKJC
F C
FDKJM���NGBwC
KJF KJM NGFDMy��FDKJC
LJFDMyOaQSWÉXZFD[GLJFDM �GWGQ"HGFDHGFDEGFDM C
KJM�N �GM�NyC�KJ�D�yK # � #
MG�GQg��KJL^C
FD�GQ�HGQ"WG²GF�� ���G�"� BDMGNé�GFDQS�DM�NGFDQSMÜIJBDC
C
FDM # A�KJF�KUM7��E�EGKJIUNG��MGH 2-1 NGBYQ"HGFDC
LJFDIJIJLJFDMé}gF g-

QSKJ�"�"FÜ��FDKJHGFDMnNGKJFÜ��FDC
FDMGLJIJKJ�D�GFDM £aBD[GLUWGQSFDMnBD�G�4|+NGKJFDC
FÜC
KUMGN BDEGFDQ�M�KJ�D�GL�[GIJBDQ>�GWGMGFDKUMGBDMGNGFDQ�BDEG� u-

HGQSFDMG�DFDM �¡C�WGM�NGFDQSM HGFD�GFDMpKUMGFDKJMGBDM�NGFDQ���EGFDQ��GM�NÜEGFDFDKJMG�"IJ��C
C
FDMpC
KJ�D�pHGFDHGFDMGC
FDKJLJKUH {Ý�aWpC
KUMGNp¥^QS�"B h-

QS�GM�HGFDMÜ�GM�Né�RKJ�D�GLJ��FDKJC
FDMéBDMÜOaFDQSC�WGMGFDMÜHGFDEG��MGNGFDM��GC�KJF���FDQSNGFDMéBDEGFDQgBD�G�D�éKJMÜEGFDC
LJKJ����L FDM7OaQ o-

XZFD[GLJFDM½��KJL0FDKJHGFDMGF�� ¥^MGLJ��KJ�D[GIJ�GMGH�C
��GM�N ¥^KUMGC
BDLJ�D[GW�MGLJFDTGL0FDMGLJ��KJ�D[GFDIJL # ��MGNGFDQSFDQSC
FDKJLUCÜC�KJM�N N�KJF

18 f7CEBhgF}!g ~Og � q414A;H;LMA;=�TVUVW;W;�;m@i g4sE�;p2Z:m��78:q43;q4P×64I�q4BhgÑTVUVW;W;u;m\i gÑUVu;p2p2Z:m@�7N;Pk�;3;8:6Dt$TVUVW;X;u;m@i-g4s;W;Zom@w�< n-I>8:q4Ck�Ò��64I>3;A;9;64��N;=;9k�ÒÌ�8:A;}D64RE��<>PþS7N;9;64=�0o=;p2A;8:P�q4I><>r�TVUVW;W;s;m�i-gjn;v;lkH;}D5ðgÒi-gjl;lEW;Z:m!��B>A;tE9�� ZüllighovenTVUVW;W;W;m;i-gju;u�UVp2p2Z:mFi�A;PkPk648:?;<>B>B>6kUVW;W;l�A;9;648@S7648:=;<>q4Pk6�TVUVW;W;W;mFi-gFU;U�Z�g
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7=;I>648:LM143;64<>9;N;=FC�?;A;=ðf7A;8:C;643;64= s-5764<>LM64=;m�9;<>6�q4B�L'p26DLMI>6�f7A;8:LM143;8:<�p2I>64=ð?;A;=ðLMA;B�143;64=;m�9;<>6�q4B�L'p2B�64ÓF<>H;B>6�J�64LMLMA;N;8�1464=ðq4NFp2}DN;p:q4LMLÐ64=ðLM<>=;9;m�57648:9;6<>143�9;q43;648@5764<�I>648@N;=;I>64=�;N;q4B�<>p:<>}D<>648:64=;9F6�G79��h64r;I><>?F6�64<>=;p:Õ;3;8:64=�T:?FCEBhgjG bLM143;=;<>I>I 2.2).
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OaFDQSC
W�MGFDM ��KJFDNGFDQS�G� FDKJM ��FDC
FDMGLJIJKJ�D�GFDQ�}gFDC
LJBDMGNGLJFDKJI�NGFDC&¥^M�LJ��KJ�D[GIJ��MGH�C
���MGNyNGFDC&¥^KJM�C
BDLJ�D[GW n-

LJFDTGLJFDC # A�KJFDC
F�[�WÝ��VGIJFDTGFDMÜ¥^KJMG�"IJ�GC�C
F�NGFDQ�HGFD�DFDKJHGLJFDMé£aBD[GLUWGQSFDMÜ�GM�LJFDQSFDKJMGBDMGNGFDQ�C
KUMGNÜMGKJ�D�GLqNGBDQSH e-

stellt.

³À��£aWGIJHGFDM�NGFDM���FDQSNGFPKJ�D��[G��QS�PBD�G�+NGKJFP�GFDQSC
�D��KJFDNGFDMGFDM�¥^KJMG�"IU�G²G�"BD[GLJW�QSFDM�FDKJM�HGFD�GFDM {

Personen

A�BD²�NGKJFPBDM�FDKJMGF���OaQSWYXZFD[�Ll��MG��KJLJLJFDIJEGBDQ�EGFDLJFDKJIJKJHGLJFDM ø^×ÝÖ�Ù
ÕGÈG×DÈ$_ NGBDC TeamaqN�BDC�~�W�QSHGFD�GFDM�KJM�NGFDQ
�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H�EGFDFDKJMG�"IJ�GC
C
FDM���MGN&NGBD�GFDQ�EGFDQ"�G�D[GC�KJ�D�GLJKUHGLa��FDQSNGFDM&C
W�IJIJLJFDM ��KJC�La�D��BDQ�WG�"�"F n-

C
KJ�D�GLJIJKJ�D���Ý��KJQ"N7BDEGFDQg�G�D�G�"KJHéEGFDK�NGFDQ®}gFDC
�D�GQSFDKUEG��MGHé�GW�M7~�W�QSHGFD�GFDM�C
��FDKJC
FDM�BD�G²GFDQi���D�GL�HGFDIJB s-
C
FDM # OaFDQ"C
W�MGFDM �GBDEGFDM�KJMGN�KU�GKUNG�GFDIJIJF ���G�"�"BDC
C
�GM�HGFDM �lOaFDQSC
VGFD[�LJKJ�GFDM 20 �l��Q"EGFDKJLJC
��FDKJC
FDM ��£a�D�GKUHG[GF i-
LJFDM �G¥^KJHGFDM�C
�D�GBD�"LJFDMé�GM�N7~�WGQ"C
LJFDIJIU�GM�HGFDM �GNGKJF&BDM7N�KJF&~�WGQ"HGFD�GFDMGC
��FDKJC
F&N��GQS�D�GBD�GC��GFDQSC
�D��KJFDNGFDMGF��
KJMGN�KJ�GKUNG�GFDIJIJF���MG�"W�QSNGFDQ"�GM�HGFDM°C
LJFDIUIJFDM 21 # ¦�FDEGFDM°NGF���¢�FDB��<NGFDQx¥^MGLJ��KJ�D[GIJFDQxC
KJMGN°�GKJFDQxBD�G�D�°OaF r-
C
WGMGFDMwBD�G²GFDQ"�GBDIJEwNGFDQ�¥^MGLJ��KJ�D[GIU�GM�HGC�WGQ"HGBDMGKJC
BDLJKUWGM ��KJF�� # } # ��MG��FDMGNGFDQD�¡���G�"LJQSBDH�HGFDEGFDQ��GM�NpH�HG� #
¸nKJLJBDQSEGFDKJLJFDQ�NGFDQ+�RWG�"LJ��BDQSFDBDEGLJFDKJIJ�GMGH�KJM�NGFDQ���MG��FDM�NG��MGH sWGQ"HGBYMGKUC
BDLJKJW�M�HGFD��F�KJMGL #

Erfahrungen

¥^KJM&��C
VGFD[�LM�DNGFDQx��KJLaNGFDM&EGFDLJFDKJIJKJHGLJFDM&OaFDQSC�WGMGFDM&FDMGH&�GFDQS�DBD�GMGLRKJC
L^� C�KJM�N°N�KJF Erfahrungen � N�KJF>KJM
�"QS�G�GFDQSFDM�ORQSWÉXZFD[GLJFDM�HGFD��WGMGMGFDM����GQ"NGFDM # A�KJFDC
F>¥^QS�"BD�GQS��MGHGFDM&�"IJKJFD²GFDM�WG�"LRBD�G�D���GM�EGFD���G²GL�KJM�NGBDC
~�WGQSHGFD�GFDM°��KJLaFDKJM {¡¥^C®��KJQ"N°KJ����FDQ��GFDQSC
�G�D�GLa��FDQSNGFDM ��EGFD���D�GQSLJF ��QSEGFDKJLUC
��FDKJC
FDMwBD�G�D�wKUM°MGFD�GFDM
OaQSWÉXZFD[GLJFDM �D� FDLJBDE�IJKJFDQSFDM |Ý�D��MGIJKJ�D�GFà£aFD�GIJFDQ�C�WGIJIJFDM MGBD�D�p¸y��HGIJKJ�D��[GFDKJL+MGKJ�D�GL+��KJFDNGFDQS�GW�IJL���FDQSNGFDM #
A�BD�GFDQ^C
WGIJIULJF�FDC®KJM&NGFDQ�~�W�QSHGFD�GFDM�C
��FDKJC
F�BD�G�D�°¸nFD�D�GBDMGKJC2��FDM°HGFDEGFDM � ¥^QS�"BD�GQS�GM�HGFDM°FDKUMG�D�GEGFD�DK e-

�GFDM # ���G�D� �GKJFDQ HGFD�GLiFDC°�G� NGKJF7¥^QS�"BD�GQS�GMGHGFDM*BDIJIJFDQàBD� OaQSWYXZFD[GL®EGFDLJFDKJIJKJH�LJFDM*OaFDQ"C
W�MGFDM�[*BD�G�
¥^MGLJ��KJ�D[GIJFDQSC
FDKJLJFPHGFDMGBD��C
W���KJFPBD�G�+��MG��FDMGNGFDQ"C
FDKJLJF #

Entwicklungskontext+ �GC
�DLJ�DIJKJ�D� �D� NGFDM KJM�NGKU�GKUNG�GFDIJIJFDMp¥^KUHGFDMGC
�D�GBD�"LJFDMp��MGNp¥^QS�"BD�GQ"�GM�HGFDM �·HGKJIJL+FDC0NGFDM Entwicklungs-ÓDÕGÈGÔJ×��DÔ �D��EGFDQ"�G�D[GC
KJ�D�GLUKJHGFDM # A�BDQS�GM�LJFDQi�GFDQ"C
LJFD�GF°KJ�D�7NGKJF°LJFD�D�GMGW�IJW�HGKJC
�D�GF���C
WG�DKJBDIJFw��MGN organi-

C
BDLJKJWGMGBDIJF/� ��HGFDEG�GM�H �DKUM�NGFDQqNGKJFP�6 ·C
LJF���FDMGLJ��KJ�D[GIJ�GMGH�C
LJBDLJLJ�"KJM�NGFDL # A�BD�D�&HGFD���GQSFDM&BDIJC�W&BD�G�D��NGKJFâ¡Õ�ÕGÅJÙÜÇYÈ�Æ â¡×DáDÛGÈGÕGÅUÕGÊ6Ä ×DÈ�_ � # } # ¢^FDTGLU�GFDQSBDQSEGFDKJLU�GM�HGC
V�QSW�HGQSB�����F��ROaQSWGH�QSB�����K FDQSC
VGQSBD�D�GFDM �R[GW m-

VGIJFDLJLJF ¥^MGLJ��KJ�D[GIU�GM�HGC��Ý��HGFDEG�GM�HGFDMwW�NGFDQxFDKJM°³SM�LJQSBDMGFDLM�4BDEGFDQxBD�G�D�°FDKJMG�"BD�D�GFDQSF A�KJMGHGF ��KJFà��BDQSLJF i-
[GBDQSLJFDM�aD�ÉNGKJFiEGFDKlNGFDQ+�aWG�"LJ��BDQSFDFDM t��KJ�D[GIJ��MGH��D��Q�~�FDQS�"�GH��GM�H�C
LJFD�GFDM #
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� ½��!Å�Á�Ã�À�����ÄVº�Ã�¾À³Â
¥^MGLJ��KJ�D[GIJ��MGH�C
q�GM�N&¥^KJMGC
BYLJ�D[GW�MGLJFDTGLR��FDQ"NGFDM&N��GQS�D��NGKJF>HGFDC�LJFDIJIJLJF Â�ÇJÐÉÊGÒ�ÃG× EG�D� # NGBDC®�D�&I��C
FDMGNGFøiÖ�ÕGÃGÅJ×Dê �GFDQ"EG��MGNGFDM # A�KJFDC
F�HGQ"�GM�NGIJFDHGFDM�NGF����G�"HGBDEGFDMGC
LJFDIJIU�GM�Hp[GBDM�MpC
FD�GQ��GFDQ"C
�D�GKJFDNGFDMpC
FDKJM # ³"M
NGFDQg��WGQSIUKJFDHGFDMGNGFDMé��Q"EGFDKJL^��FDQSNGF�KJ�D�é��KJ�D�éBDEGFDQgBD�G��NGKJF&¥^MGLJ��KJ�D[GIU�GM�H7��WGMéHGQ"WG²GFDQ4�ÝNGFDN�KJ�DKJFDQSLJFDQ
�GM�NyW�EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJFDQ0�>MG��FDMGNG��MGH�C
C�WG�"LJ��BDQSF �GMGNyBD�G�P~�W�QSHGFD�GFDM�C
��FDKJC
FDM ��N�KJF MGKJ�D��L��"�GQ>FDKUMGF
C
VGFD�DKJFDIJIJF �aKJLU�GBDLJKJW�MwFDMGLJ��W�QS�"FDMw���GQ"NGFDM �4C�WGM�NGFDQSM°�$�GHGIJKJ�D�GC
L6KUMw��FD�GQSFDQSFDMwOaQSWÉXZFD[GLJFDM°�GM�N ¤�Q"H a-

MGKJC
BDLJKUWGMGFDM��GFDQS��FDMGN�EGBDQ�C
KUMGN��YEGFDC
�D��QS� nken.

ö�Ö�ÕZÑ�×>Þ�ÕZÐYÔJß�Ò+Ö�× EGFD�DFDKJ�D�GMGFDLa�GKJFDQ^KJM&��MGIJFD��MG��MGH°BDM&£aIUWÝ ·N°�GM�N + �GIUIJKJH��GW��GFDM°�a ·C
LJF���F�� NGKJF�BD� f-

HGQS��MGN&KJ��QSFDQx��WG��VGIJFDTGKJLJ�DL6�"�GQxC
KJ�D�°HGFDM�WG�&��FDMwMGKJ�D�GL6�GFDQ"C
LJ�DMGN�IJKJ�D�°C
KJM�N #�� �aKJF��H�QSW�²GF �aWG�"LJ��BDQSF�|
N # ~�FDQS� # � EGFDC�LJFD�GLgBD�GC�ORQSW�HGQSB�����FDMn�GMGN �Ý���SBDMGHGQSFDKJ�D�GFDMnNGFD�"KJMGKJFDQSFDMGNGFYMn¢^FDTGLJFDM �RNGFDQSFDM ��W n-

C
KJC
LJFDMG��C
�D�G��FDQg�D�éHGFD���D�GQSIJFDKJC
LJFDMéKJC�LM�Ý��FDKJI�C�KJF&�aKJ�D��LJ��FDKJC
FDM7�GFDQSC
�Y�GKJFDNGFDMGFDQ®}gFDLJFDKJIJKJHGLJFDQg��KJNGF r-
C
VGKJFDHGFDIJM���N�KJF°C
KJ�D�7K � �^BD�G�SF°NGFDQ + FDKJLx�DMGNGFDQSM # � _ £aIUWÝ ·NG´ + �GIJIJKJH��GW��GFDM  ������ ��� #�� c ¡ ai�>�G�D��NGKJF
A�FD�"KJMGKJLJKJWGM&�GW�M ÂiÈGßg×DÈ�Æ+ÇÉÈGÊGÙ�Ù
ÕÀÐYÔJßgÒ+Ö�× ��FDQSNGF�KJ�D�&�"�GQ^NGKJFDC
F���QSEGFDKJLaBD��C®NGFDQSC
FYIJEGFDM! >�GFDIJIJF �GEGF r-
nehmen:

"$#&%('*)+%�,+-�%(.0/�/2103546'87+9:)<; /�4�)+; %>=?; 4646)+@�AB-0CEDF'*)0G	H�I�-0CJ3570G	K0@ ; GBK()L#&-�35.�70M�)+%
; %N)+; %()+CO1�,0)�9PC)�K09:)+9Q)+%N#&%('*)�%(,�-0%(.0/2M0)�9Q)+; GBK()+%RAB-R)+9$@ )0,�; .�)+%0ST6S6S6S U# n-

'*)+%�,+-0%�.0/�/�1�3546'*7�9Q)VC&10,�)+@ @ ; )+9Q4W)+; %()�% Gegenstandsbereich ,�)+9X9:)07+@ )+%Y )�@ 4�-�%(,�1�9$; )�%(4Z; )+9Q4	/	; G	K[7+%\)�; %()�C Einsatzkontext I�,0)+9035)0/�4	/�)+; %�H�7�%0%^]:, e-

,+; AB; )+9Q46)`_�a(/�46)+C)0bN10,�)+9�7+@ @ .0)�C)+; %c.0)�K(7�@ 46)+%c'd; 9Q,e]Q_�467+%(,07�9Q,0/2103546'87+9:)0b�S f
]$gF@ 10a(,ih�Dkj0@ @ ; .+K(10l2)+%im�n0n�n+I�_&S�oBp0q0b

¤�EYXZFD[GLJW�QSKJFDMGLUKJFDQS�GM�H7C
FDLJ�DLxC
KJ�D�7KJM7NGFDQiORQSBDTGKJC KJ����F�QP��FD�GQiBDIJCàHG�DMGH�KJHGF°����C
��MGH��D��Qi¥^MGLJ��KJ� k-

IJ�GM�H°KUM°¦�FD�GV�QSWYXZFD[�LJFDM&NG�GQS�D� # ³S�D�°��FDQSNGF KJM°NGFDQ��GWGQ"IJKJFDHGFDM�NGFDMw��QSEGFDKUL6M�KJ�D�GL6��FDKJLJFDQxBD�G��¤�EYXZFD[ t-

WGQSKJFDMGLUKJFDQS��MGHéFDKUMGHGFD�GFDM ��C
FDLJ�DF�BDEGFDQg�GW�QSBD�GCF��NGBD²éFDC>C
KJ�D�ÜEGFDK�NGFDMéORQSWYXZFD[�LJFDM �GNGKJF&N��GQS�D�éNGKJF&E e-

C
�D�GQSKJFDEGFDMGFDM&~>WGQSHGFD�GFDM�C
��FDKJC
FDM&��MGLJFDQ"C
LJ��LJ�DLR��FDQSNGFDM&C�WGIJIJFDM����G� QSFDKJM&WGEÉXZFD[GLJW�QSKJFDMGLUKJFDQSLJF�OaQ"WYXZFD[�LJF
WGNGFDQx�D�G��KJMGNGFDC
L6HGF���KJC
�D�GLJF OaQSWÉXZFD[GLJF ��KJL6�GWG�GF���WGEYXZFD[GLUWGQSKJFDMGLUKJFDQSLJFDMw��M�LJFDKJI6�GBDM�NGFDIJL # A�KJFDCiIJKJFDH�L
MGFDEGFDM&NGFDM�[GIJBDC�C
KJC
�D�GFDM°~>WGQSLJFDKJIJFDM&NGFDCgWGEÉXZFD[GLJW�QSKJFDMGLUKJFDQSLJFDM°��M�C
BDLJ�DFDC®BD�G�D�°NGBDQSKUM°EGFDH�QS��MGNGFDLM��NGBD²
FDCgC
KJ�D��EGFDKRNGF�� NGKJF>��QSEGFDKJL�EGFDHGIJFDKJLJFDMGNGFDM�ORQSWYXZFD[�LR�G� FDKJMGF>QSFDKJM&WGEÉXZFD[GLJW�QSKJFDMGLUKJFDQSLJF�¥^MGLJ��KJ�D[GIU�GM�H
�GBDMGNGFDIJL0�GM�N BD�G�D� ��FDKJMGFyC
WGMGC
LJKUHGFDM½VGQSBD[GLUKJC
�D�GFDM ¥^QS�"BD�GQ"�GM�HGFDM E�KJC��GFDQ�BD�GCpNGFDQ&¥^MGLJ��KJ�D[�IJ��MGH
WGEYXZFD[�LJWGQ"KJFDMGLJKJFDQSLJFDQ*�a ·C
LJFD�&F C
LJB��&��FDM # + �GQ½¥^QS[GIJ�DQS��MGH ��MGN A�KUC
[��GC�C
KJW�M WGEYXZFD[�LJW�QSKJFDMGLJKJFDQ"LJFDQ
¥^MGLJ��KJ�D[GIJ��MGHyC
FDK���KJFDQ>BD�G�0�aLJBDM�NGBDQSNG��FDQS[GFp��KJFp¶�B�����BÜFDL�BDI # _  �����r�a>W�NGFDQ�%
BD�DWGE�C
W�M _  �����s�a
verwiesen.
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Projektspezifika

���G�D� KJM��D��FDK�OaQSWYXZFD[�LJFDM�NGFDC�HGIJFDKJ�D�GFDM�OaQ"WYXZFD[GLUL  ·VGC�HGKUEGL�FDCàC
W��GKJFDIJF Projektspezifika �lN�KJF �D�
EGFDBD�D�GLJFDMnC
KJM�N �RNGBD² IJFDLJ�DLJFDMGN�IJKJ�D�ÜXZFDNGFDC&OaQ"WYXZFD[�L®�D�GQ ¥qMGLJ��KJ�D[GIU�GM�H ��WGMn��MG��FDMGN��GM�HGC
C�WG�"LJ��BDQSF
BDIJC®¥^KJMG�DFDIJ�"BDIJIaHGFDC
FD�GFDM°��FDQSNGFDMw���G² 22 # �aWGIJ�D�GF �RVGFD�DKJ�"KJ[GB C
KUMGN°EGFDKJC
V�KJFDIJC
��FDKJC
F NGKJF ��QSL6NGFDQx� b-

QSFD�D�GMG�GM�H _ ��HGI # ��BDVGKULJFDItr�aD�¡NGKJF�V�WGIJKJLUKJC
�D�GF��RKJLJ�GBDLJKJW�Mp�D��KJC
�D�GFDMÜNGFDMp¤�QSHGBDM�KJC
BDLJKJW�MGFDMp�GW�MÜ��� n-

NGFDMw��MGN°¥^MGLJ��KJ�D[GIJFDQ"MwWGNGFYQ�NGKJFàLJFD�D�GMGW�IJW�HGKJC
�D�GFDM()gFDC
LJQSKU[GLJKUWGMGFDM # ���G²GFDQ"NGFD� C
KJMGNwHGFDMGFDQSFDIJI+�GF r-
C
�D�GKJFDNGFDMGFnOaQ"WYXZFD[GLUL  ·VGFDM��GWGQ"C
LJFDIJIUEGBDQ # ¶�WGIUNGEGFDQ"H _  �����r���� # �  Òa&�GM�LJFDQSC
�D�GFDKJNGFDL EGFDKJC
V�KJFDIJC
��FDKJC
F
zwischen:

-
ìiÄJÖ�Ù
ÔZÌ�ÕZÐGÌ"Ä ÔJÙ ÌÓÝÄ È�Æiä�Ö�ÕM]Y×DáDÔ

(Neuentwicklung);

-
ÚlÒ+Ö
Ä Ò�ÔZÄ Õ�È+Ì�ÕGÈ6ÌÒ+Ì�ÔJÛG×Dê�×�ä�Ö¨ÕM]Y×DáDÔ@_ ¸nW�NGKJ�"KJ[GBDLJKUWGM�FDKUMGFDC�EGFDC�LJFD�GFDMGNGFDM��6 ·C
LJF���CjaD|

-
ÿa×DÊGÒGáDãÝÌSÖ�×DßàÖ
Ä ÔJ×�ä�Ö¨ÕM]Y×DáDÔ@_ ¦�FD�GKJ��VGIJF���FDMGLJKJFDQS�GMGH�FDKUMGFDC���IJLJC
 ·C
LJF���CjaD|

-
ýgÖ�×DÒGÔZÄ È�Ê�Ö�×ÝÇÉÙ
Ò�ÃGÅJ×ÜÒGÙ�Ù
×DÔJÙPä�Ö¨ÕM]Y×DáDÔ�_ ¥^QSC
LJFDIUIJFDMn��KJFDNGFDQS�GFDQS��FDMGN�EGBDQSFDQ�¢^FDKJIJI��C
��MGHGFDM�a
und

-
ÞGãDÙ
ÔJ×Dê�×DÈGÛGÒ�ÈGáD×Dê�×DÈGÔ6Õ+Ö^ê�Ò6Ä ÈGÔJ×DÈ�ÒGÈGáD×�ä�Ö�ÕM]Y×DáDÔ _ , FDKJLJFDQSFDMGLJ��KJ�D[GIJ��MGH°W�NGFDQ , BDQSLJ�GMGH
FDKJMGFDC�EGFDC
LJFD�GFDM�NGFDM��a ·C
LJF���Cja #

Einsatzkontext

A�FDQ ÏiÄ ÈGÙ
ÒGÔUõ
ÓDÕGÈ�ÔJ×��DÔK_ ��HGI # �>EGEGKUIJN��GM�H 2-1a�EGFDC
�D�GQSFDKUEGL^NGBDC �"BD�D�GIJKJ�D�GF��ÝC
WG�DKJBDIJF�� organisationale

�GM�N�LJFD�D�GM�WGIJW�HGKJC
�Y�GF�� ���SFDIJN �YKJM�NGFD��NGBDC��D��FDMGLJ��KJ�D[GFDIJMGNGFP�a ·C
LJF�� FDKJMGH eC
FDLJ�DLl��FDQSNGFDM�C�WGIJI #
"�u	)+;�; K09:)+9Fv�%(46'd; G	H�@ -0%�.>T #&%0CiS6w�,0)+9Fv�%(46'd; G	H�@ -�%(.il�1+%x#&%('*)�%(,�-0%�.0/�/�1�3546'*7+9:)0U
; /�4�7+-(G	Ky,+; )Lz[)0/�467+@ 4Z-�%(.L,�)+9�{6%(46)�9Q7+H�4Z; 1+%yA2'd; /�G	K()+%y,0)�%y#&%('*)+%�,+-�%(.0/23570G h-

@ )+-(46)�%|-0%�,},�)+C )+; %(.�)0/�)046A246)+%~#&%('*)+%�,+-�%(.0/�/�a(/�46)tC AB-~M0)070G	K(46)�%0S f
(Floyd/Dkj0@ @ ; .+K�10l�)�%im(n�n0n+I�_&S�o0p0q0b

¶�FDMGFDQSFDIJI�C
WGIJIULJF&NGBDMGBD�D�7HGFDC
LUQSFDEGL���FDQSNGFDM��ÝNGBD²éC
KJ�D�é¥^MGLJ��KJ�D[GIU�GM�HGC�i��MGN7¥^KJMGC
BDLJ�D[�WGMGLJFDT�Lx�$� g-

IJKJ�D�GC
Lq��FDKJLUHGFD�GFDMGNpFDMGLJC�VGQSFD�D�GFDM ��NGB���KJL^NGFDQg¢^QSBDMGC
�"FDQg�GW�MÜNGF�� FDKJMGFDMéKJMéNGFDMéBDM�NGFDQSFDMé��W�MGLJFDTGL
NGKJF7¥^MGLJ��KJ�D[GIU�GM�H MGKJ�D�GLi�D��C
�DLJ�DIJKJ�D�*FDQSC
�D�G��FDQSL # A�KJF7~�FDQSC
�D�G��FDI �D�GMGH �GW�M*¥^MGLJ��KJ�D[�IJ��MGHGC�à�GM�N
¥^KJMGC
BDLJ�D[GW�MGLJFDTGL�IJ�D²GL�C
KJ�D� NG��QS�D�n�GFDQ"C
�D�GKJFDNGFDMGFÜ¸nBD²GMGBD�G��FDMn�GMGLJFDQ"C
LJ��LJ�DFDM 23 {qA�BDC°¢^FDB�� [GBDMGM
C
KJ�D�&EGFDKUC
VGKJFDIJC
��FDKJC
F>�D��C
�DLJ�DIJKJ�D�&�D�&OaFDQ"C
W�MGFDM&NGFDQ^¥^MGLJ��KJ�D[GIU�GM�HGC�WGQSHGBYMGKJC
BDLJKJW�M°BY�G�D�°BD�GC®�>MG��F n-

NGFDQSM½WGNGFDQ�¥^M�LJ��KJ�D[GIJFDQSM½NGFDQ��>MG��FDMGNG��MGH�C
W�QSHGBDMGKUC
BDLJKJW�M �D�GC
BD�&��FDMGC
FDLJ�DFDM �GMGN [G��QS�DF ³SLJFDQSBDL i-

22 f7CEBhgj��q414r�T:�;v;v�UVmFi gFU;UVX;ZVg
23 f7CEBhgj3;<>648:}DN�q4N;143/�	q4�F<>I>6DB!l�LMA;57<>6�~�6414r�TVUVW;W;W;mFi-gFUVY�UVp2ZVg
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WGMGC
�� ·[GIJFDM�C
WG��KJF OaQSW�LJWGLJ ·VGFDM��GMGLJFDQSC�LJ�GLJ�DFDM±NGBDC*HGFD��FDKJMGC
B���F ~�FDQSC
LJ�DMGNGMGKJC*��WG� �D� FDMGLJ� i-

�D[GFDIJMGNGFDM + KJFDIJC
 ·C
LJF�� #
� ý���ú�¿Mü-À�ý¼jÀ�»d� Prinzipien

£a�GQ�NGBDC�~�W�QSHGFD�GFDMÜKJMÜNGFDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGHéC
FYIJEGC�L^C�KJM�NéHGFDMGFDQSFDIJIq�GFDQSC
�D��KJFDNGFDMGF Sichtwei-

sen ��WGQSC�LJFDIJIJEGBDQD�ÝNGKJF&�GW�QiNGFD� µ�KJMGLJFDQSHGQS�GM�N��GW�M ¥^QS�"BD�GQS��MGHGFDM��GM�N , FDQSLJ�GW�QSC
LJFDIJIU�GM�HGFDM FDM�LJC
L e-

hen24 # µ�KJFDQxHGKJE�L6FDCiEGFDKJC
V�KJFDIUC
��FDKJC
FàNGKJFà��KJFDIJFDM ~�WGQ"HGFD�GFDMGC
��FDKJC
FDM �D��HGQ"�GM�NGFDIJKJFDHGFDMGNGFàOaQSW�NG��[GL i-
WGMGC�C
KJ�D�GL^�YN�KJFP£aIUWÝ ·N _  ���� ¡ B�a���KJFP�"WGIUHGLl�D�GBDQSBD[�LJFDQSKJC
KJFDQSL^{

"�{ G	K?l�)+9Q'8)+%�,0)W; Cc351+@ .0)+%�,�)+%?,�)+%�u	)�.+9$; 363 Produktionssicht I�-0CE,+; )<; ,�)07+@ i-
/	; )+9Q)�%(,�)+%�z!9$-�%(,�7+%�%(7�K0C)�%�,�)0/�_�103546'*7�9Q)���v�%(.+; %()�)+9$; %(.�j�M0)�9!,+; )��	1 n-

/�4Z9$-0H�4Z; 1+%dl21+%d_�1�3546'*7+9:)�AB-(/�7+CiC)�%(AB-(3570/�/2)+%0w�_�103546'*7+9:)0)�%(46'd; G	H�@ -�%(.�M�)+9�-0K(4
7+-�3�l�1+9:.0)�.0)0M�)+%�)+%���9Q10M�@ )+C)�%�Ci; 4�36)0/�4�,0)�3�; %�; )+9:M07+9Q)�%?#&%(361+9Q,�)+9�-0%�.0)�%0w�,0)+9� )+9Q/�46)+@ @ -0%�.0/���9Q10A2)+��; /�4�7+%0K�7+%�,�l�1+%���9:10A2)+�FC10,0)+@ @ )+%�351+9�C7+@ ; /	; )+9:M07�9$�F,0)+9
v�; %(/�7046ABH�1+%(46)0��4�l�1+%�_�103546'87+9:)~H�7+%�%�7+-(/2.0)+H�@ 7+CiC)+9Q4�'*)�9Q,�)+%0S �`]$gF@ 10a(,
1994a, _&S��0n0b

A�BàNGKJFà¥^TGKJC
LJFDMG��C�WGIJ�D�GFDQ��GW�QSHGFDHGFDEGFDMGFDQ�OaQ"WGEGIJFD��F��GMGNp�"FDC
L�NGFD�"KJMGKJFDQ"EGBDQSFDQ���MG�"WGQ"NGFDQS��MGHGFDM K m-

��FDQ®��FD�GQgBDMGHGFD�D� FDKJ�SFDIJL^��KJQSN ��C
�D�GIJ�DHGLq£aIUWÝ ·N7�GW�QD�ÝBDMGC�LJFDIJIJF&NGFDQgOaQ"WGN��G[GL i WGMGC�C�KJ�Y�GL^NGKJF&A�FDC
KJH�MG
�aKJ�D�GLx�D�7�GFDQS��FDMGNGFDM�{RA�KJF°A�FDC
KJHGM�S�RKJ�D�GL�EGFDLJQSBD�D�GLJFDL � NGKJFw�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H BDIJC situativen

OaQSWG�DFD² ��FD�D�GC
FDIJC
FDKJLJKUHGFDM �^FDQSMGFDMGC*�D��KJC
�D�GFDM NGFDM }gFDLJFDKJIJKJHGLJFDM �GM�N EGFY�GBDMGNGFDIJL �RWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�H7�GM�N�SFDKJM�C
BDLJ�°KJM7�GFDQS�DMGNGFDQSIUKJ�D�GFDM7WG�"�"FDMGFDM���WGMGLJFDTGLJFDM � 25 # ¥^KJMGF°¥^QS��FDKJLJFDQS�GMGH7NGFDQiA e-

C
KJH�MG"�aKJ�D�GLqC
LJFDIJIJL^NGKJF&¥^TGVGFYNGKJLUKJW�MGC
C�KJ�D�GL^�GW�M7¸nBD�D[ _ s�e�e�eGB�agNGBDQD�ÝN�KJF&�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGHéB��
�^FDKJLJEGKJIJN�NGFDQ�¥^T�VGFDNGKJLUKJW�M�W�QSKJFDMGLUKJFDQSL _ �GH�I # ��BDVGKJLJFDI ¡ a #
+ �GC
B�����FDMé��KJLqNGFDMéC
VGFD�DKJ�"KJC
�D�GFDMéORQSWYXZFD[�LJHGFDHGFDEGFDM��GFDKJLJFDMé��MGNÜFDKJM�HGFDEGFDLJLJFDL^KJMÜNGFDM organisatio-

MGFDIJIJFDMy)gBD�Ý��FDMnFDQSHGFDEGFDMnC
KJ�D�nBD�GC�NGFDQ>�aKJ�D�GLJ��FDKJC
FÜFDKJMGFd)gFDKJ�GFÜ��WGM Prinzipien26 �6NGKJFéKJ� H e-

C
B���L FDM ~�WGQSHGFD�GFDM½��MGN BD�G���GFDQ"C
�D�GKJFDNGFDMGFDM ¥^EGFDMGFDM½H�QS��MGNGIJFDHGFDM�N �"�GQ�¥^MGLJC
�D�GFDKUNG��MGHGFDM C
KUMGN #
¥^KJMpC�WGIJ�D�GFDC0ORQSKUMG�DKJV [���MGMGLJFàNGBDEGFDK�EGFDKJC�VGKJFDIJC
��FDKJC
F�[�WGM�C
F��G�GFDM�L�W�EYXZFD[GLUWGQ"KJFDMGLJKJFDQSLJF�¥^M�LJ��KJ�D[GIJ��MGH
�D�GC
B��&��FDMª��KJLiFDKJMGF��¬EGFDC
LJK ����L FDMª~�FDQSC
LJ�DMGNGM�KJC NGBY�GW�M ����BDC ¤�EÉXZFD[GLUWGQSKJFDMGLJKJFYQS��MGHªBD��C
��BD�D�GLM�

24 f7CEBhgjÏ�Õ;B>B><>CE3;AF?;64=�TVUVW;W;X;mFi-gFUVvEZVg
25 f7CEBhgj��B>AFt�9�TVUVW;W;n;q4mFi-gj�;WEZVg
26 f7648:CEB>6D<>143;HFq48�LM<>=;9b9;<>6ðÌ�8:<>=;}D<>�;<>64=bq4N;143bPk<>I 9;64=b?;A;=b��A;B>9;H;648�C�TVUVW;W;l;Z�648:57Q43;=;I>64=(��q4ÓF<>Pk6*TZ� ma-ÓF<>PkL��³Z:m�9;<>6OCE64=F648:64B�B>6 �7H;648:}D64NFCEN;=FC;64=ðH;64LM143;8�64<>H;64=;m�5764B�143;6�G7LM�;64rFI>6�64<>=F64L'Ì�8:A��h64r;I>6DL'r;8:<>I><>LM143*p2Õ;8 9;64=w�8:p2A;B�COLM<>=;9�g
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C
FDKJM # ¥^KUM ��FDKJLJFDQSFDC��$�GHGIJKJ�D�GFDC�OaQSKUMG�DKJV KJC
LM�lNGKJF }gFDNGFD�GLU�GM�Hy��WGM ¥^QS�"BD�GQS��MGHGFDM �GM�Ny³"MGN�KJ�GKUNG�GFDM
�GEGFDQxNGKJFàC
LUQSKJ[�LJFà}gFD�"WGIJHG�GM�H FDKJMGFDQ��"FDC
L+�GW�QSHGFDHGFDEGFDMGFDMp~>WGQ"HGFD�GFDMGC
��FDKJC
F��D�pC�LJFDIJIJFDM _ �GHGI # �GKJFDQS�D�
BD�G�D����BDVGKJLJFDI ¡ �GM�NPr�a #
ù º�ÄjÅ�À�ú�À�»�¼Fü-À�ý¼jÀi¡�¿ ¢(£ ý¼¤��ú�À Bestandteile)

A�KJF*}gFD� �DIJLJKJHG�GM�H�NGFDQ ��KJFDQ EGFDC
�D��QSKJFDEGFDMGFDM#¥^KUMG�"IJ�G²G�"BD[GLJW�QSFDM#KUC
L�FDKJMGFª��FDC
FDMGLJIUKJ�D�GFª�GM�N#C
FD�GQ
[GWG��VGIJFDTGF>���G�"HGBDEGF>NGFDQ^~�WGQSHGFD�GFDMGC
��FDKJC
F # A�BD�GFDQ���KUQSN&�G�D�G�"KJH&�GFDQSC
�G�D��LM��KJM�MGFDQS�GBDIJE&NGFDQ�~�W�QSH e-

�GFDMGC
��FDKJC
F �aLUQS��[GLJ��QSFDMw�D�wFDLJBDEGIUKJFDQSFDM � �Ý���GEGFDQSC
KJ�D�GLUIJKJ�D�°C
WG��KJF BD�G���GFDQSC
�D��KJFDNGFDMGFDMw¥^EGFDMGFDM°�GM�N
��KJL+�GMGLJFDQSC
�D�GKJFDN�IJKJ�D�GF��<£aWG[��GCPFDKJMGFà}gFDQS�G�D[�C
KJ�D�GLJKJH���MGHwNGFDQ�¥^KUMG�"IJ�G²G�"BD[GLUWGQSFDMp�D� EGFD��KJQS[GFDM # � b-

EGKJIUNG��MGH 2-2 C
LJFDIJIULxFDKJMGKUHGF°L  ·VGKJC
�D�GF°C
LJQ"�G[�LJ�GQSFDIUIJF°¥^IJF���FDMGLJF°NGBDQ # ³S� �GFDQSEGIJFDKJEGFDMGNGFDM ¢^FDKJIxNGKJFDC
FDC
��EGC
�D�GMGKULJLJC���FDQSNGFPKJ�D��N�KJFDC
FPC
LJQ"�G[�L uQSFDIUIJFDM�¥^IJF���FDMGLJFP[G�GQS�PEGFDC
�D�GQSFDKJEGFDM #

G7H;H;<>B>9;N;=FC 2-2 � É�t��;<�LM143F6�~�64LÐI>q4=;9;I�64<>B�6�64<>=F648@f7A;8:CE643F64=;LM576D<>LM6

Phasen

¥^KJMGF��$�GHGIJKJ�D�GF>�aLJQ"�G[�LJ��Q^E�KJFDLJFDLRNGKJFk��M�LJFDQSLJFDKJIJ��MGH&KJM ø^ÛGÒ�Ù
×DÈ ��KJF�C
KJF���WGM&Oa�GBYC
FDMÝ��WGNGFDIJIJFDM°V�Q o-

VGBDHGKJFDQSL6��KUQSN _ ��HGI # �>EGE�KJIJN��GM�H 2-3a # ³S�D�°��FDQSNGF KJMwNGFYQ��GWGQ"IJKJFDHGFDM�NGFDMw��QSEGFDKUL6NGFDM°}gFDHGQSKJ�"��Oa�GBDC
F
K � �aKJMGMGFn��WGM ¤�FDC
LJFDQSFDKJ�D� _  �������a&�GFDQSC
LJFD�GFDM BDIJC � FDKJMGFn�DFDKJLJIJKJ�D�GFn¶�IJKJFDNGFDQS��MGH NGFDC7¥^M�LJ��KJ� k-

IJ�GM�HGC�VGQ"WG�DFDC
C
FDC¥� #># # � %
FDNGFyOa�GBDC
FyFDQS�"�GIJIUL>FDKJMGFDM½NGFD�"KJMGKJFDQSLJFDM + ��FD�D[ �GM�N �"�G��QSL>�D� NGFD�"KJMGKJFDQSLJFDM
Ergebnissen.“27 , FDC2FDMGLJIJKJ�Y��KUC
L��GKJFDQiBDIJC�W7�GWGQ®BDIJIJFD� NGKJFw�DFDKJLJIJKJ�D�GFw¢^QSFDMGMG�GM�H NGFDQP�GFDQSC
�D��KJFDN e-

MGFDM7OR�GBDC
FDM |lOa�GBDC
FDM7��FDQSNGFDMéKJMéNGFDQ�)gFDHGFDI�C
F����GFDMGLUKJFDIJI�EGFDBDQSEGFDKJLJFDLM�Ý��MGN.)g�G�Y[GHGQ"KJ�"�"F°BD�G�iBDEGH e-

C
�D�GIJW�C
C
FDMGFPOR�GBDC
FDM�C
KUMGN�M��GQ+KJM��>� sMGBD�G��F��"�DIJIJFDM����GHGIJKJ�D� #

27 f7CEBhgjÎ764LMI>648:64<�143�TVUVW;W;W;mFi g4WEY;ZVg
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G7H;H;<>B>9;N;=FC 2-3 � w�<>=�zq4LMLM648:p2q4B>B�PkA;9;64B�B!T:=;q4143���B>AFt�9;mFÏ�Õ;B>B><�CE3;A;?F64=�UVW;W;W;Z

Aktivitäten

¶�FDMGBD�*��KJF7Oa�GBDC
FDM*N�KJFDMGFDM*BD�G�D�*NGKJF�KUMªNGFDQà�GW�QSIJKJFDHGFDM�NGFDMª��Q"EGFDKJLPVGQ"�D�"FDQSKJFDQSLJFDM Aktivitäten28

NGBD�D� � NGBDC®~�W�QSHGFD�GFDM&�D�°C
LUQS��[GLU�GQSKJFDQSFDM # ³S� ¶ FDHGFDMGC
BDLJ� �D�wOa�GBDC
FDM°C
KJM�Nw��[�LJKJ��KJLJ�DLJFDMwBDEGFDQxKJM°FDQ s-
LJFDQ0�^KJMGKJF KUMG�GBDIJLJIUKJ�D� NGFD�"KJMGKJFDQSL���MGN MGKJ�D��L�KJ����FDQ��DFDKJLJIJKJ�D� EGFDHGQSFDMG�DL # ¥^KJMGFp��[GLJKU�GKULJ�DL�EGFDC
�D�GQSFDKUEGL
BDIJC
W&FDKJMGFDM�HGFD��KJC
C
FDM&}gFDQSFDKJ�D� �DNGFDQ^LJ ·VGKJC
�D�GFDQS��FDKJC
F�KJM°OaQ"WYXZFD[GLJFDM&�D�°EGFDBDQSEGFDKJLJFDM&KJC�L # A�KJFDC
F���[GL i-
�GKJLJ�DLJFDMp[���MGMGFDMÜ��KJF�Oa�GBDC
FDMpC
F��G�GFDMGLUKJFDIJI�HGFDWGQSN�MGFDLqC
FDKUM �¡C
KJF�[��GM�MGFDMéBDEGFDQgBD�G�D�ÜVGBDQSBDIJIJFDI^BDEGIJB u-

�"FDM # ¥^KJMGF&��[GLJKJ��KJLJ�DL�[GBDMGMéBDEGFDQ®BD�G�D�é��EGFDQ®N�KJF&HGFDC
B���LJF&¥^MGLJ��KJ�D[GIJ�GMGH�C
NGBD�GFDQi��KJ�D��LJKJH7C
FDKJM7��MGN
C
WG��KJLl[GFDKJMGFDM���WGM��GW�QSMGFP�GFDQSFDKUM��"FDC
LJHGFDIJFDHGLJFDM�¥^M�NG�DFDKJLJVG��MG[�Ll�GBDEGFYM _ �GHGI # ��BDVGKJLJFDIB¦��GM�N?r�a #

Lebenszyklusmodell

³SM �GKJFDIJFDMp~�W�QSHGFD�GFDMGC
��FDKJC
FDM ��FDQSNGFDMÜOR�GBDC
FDMpEG�D� # ��[GLJKU�GKJLJ�DLJFDMpKJMÜFDKUMGF�� Lebenszyklusmodell

�D�GFDKJMGBDMGNGFDQiKUM�}gFD�DKJFD�G�GMGH�HGFDC
FDLJ�DL # A�BDC��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI�E�KJFDLJFDL�FDKJMGFDM H�QSW�EGFDM`��EGFDQ"EGIJKJ�D[
�GEGFDQ�NGFDM C�LJBDMGNGBDQSNG���D²GKJHGFDM ��EGIJBD�G���GW�MnOaQ"WYXZFD[GLJFDMn�GM�NnNGKJFDMGLgHGIJFDKJ�D�G�DFDKJLJKJHn�D�GQ ¤�Q"KJFDMGLJKJFDQ"�GM�H
�"�GQ�NGKJFà¸nKJLJBDQ"EGFDKJLJFDQ # ³SMpFDKUMGFDQ�A�BDQSC
LJFDIJIU�GM�HpFDKJMGFDC0�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJC0�GBDEGFDM NGKJF�~�FDQSEGKUMGN�� n-

HGFDM �D��KJC
�D�GFDM NGFDM�NGBDQ"HGFDC
LJFDIJIJLJFDM�Oa�GBDC
FDM�EG�D� # ��[GLUKJ�GKULJ�DLJFDM C�WG��KJFwNGKJFwQS�D�G��IJKJ�D�GF ��MGWGQSNGM��GM�H
BDIJIJFDQSNGKJM�HGC0NG��QS�D�GBD�GC0�GM�LJFDQSC
�D�GKJFDNGIUKJ�D�GF�}gFDNGFD�GLJ�GMGHGFYM �¡NGKJF�KUMÜNGFDQg~�WGQ"HGFD�GFDMGC
��FDKJC
F�FDQS[�IJ�DQSL^C
FDKUM
sollten29.

28 S7648\~�64CE8:<�p2pF��G7r;I><>?;<�I>QDI§��57N;8:9;6	3;<>648\<>=/G7=;B>643;=;N;=FC/q4=d��q41DI�<>?;<>I><�64L¨�/qDN;L��78:q43;qDPÇ64I�q4BhgDTVUVW;W;u;m!i g4n;l;poZ
gewählt.
29 f7CEBhg�}!g ~Og³9;q4L8��14A;=;I>8�q414I>�:9;8:<>?;6D=ÖB><>p:641DtE1DB�6�PkA;9;64B6�Ö<>=Ö�7qD�;<�I>64B@sÖLMA;57<>6�9;q4L	LMr;<>}D}D<>648:I�6/Ô\64H;64=;LM}ÒtEr;B>N s-PkA;9;64B>B!<>=/��q4�;<�I>64B!l�g
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� ½��!Å�Á�Ã�À�»F©�·�À(��ú�»�ý�ª�À�»F©�«kº�¿Á�¿ý�º�»�À�»�½\»¬ Vorlagen

A�B&NGKJF&KJMéNGFDM���[GLUKJ�GKULJ�DLJFDM�EGFDC
�D�GQ"KJFDEGFDMGFDM�³"MG�GBDIULJFw��FDKJC
LxMGWG�D��KJ����FDQi�GMG�GBDMGNGIUKJ�D��H�QSW�²�C�KJM�N �
��FDQSNGFDMd[�XZF�MGBD�D�é~�WGQ"HGFD�GFDMGC
��FDKJC
F�[ Aufgaben30 �Y�GC
B�����FDMGHGFDC
LJFDIJIJL^WGNGFDQ�KJ� OaQSWYXZFD[GLJ�GFDQSIJBD�G�
C
KJLJ�GBDLJKU�7FDQSC
�D��IJW�C
C
FDM �GNGKJF�NGBDMGMéNGKJQSFD[�L��GW�M�NGFDM7¢^FDB��&��KJLJHGIJKJFDNGFDQSM7EGFDBDQSEGFDKJLJFDLx��FDQSNGFDM�[��GM�MGFDM #+ �GQ�A��GQS�D�G�"���GQ"�GM�H N�KJFDC
FDQ����G�"HGBDEGFDM½[���MGMGFDM ��KJFDNGFDQ"�G� C
WGHGFDMGBDMGMGLJF Techniken �GFDQS��FDMGNGFDL
��FDQSNGFDM ��NGKJF0MGW�QÀ��BDIJFDQS��FDKJC2F>NGKJFk��EGFDC
LRVGQSBD�DLJKJ�DF���EGFDC
�D�GQSFDKJEGFDM # ¶�F���FDKJMGLRC
KJM�N�NGB���KJLRBDIJC
W&¢^FD� h-

MGKJ[GFDM��YN�KJFPC
KJ�D��KJM��GFDQSC
�D�GKJFDNGFDMGFDM _ FDKJHGFDMGFDM���MGN��"QSF���NGFDM�aqOaQ"WYXZFD[GLJFDM�EGFD���D�GQSLl�GBDEGFDM��GM�N�NGBD�GFDQ
BD�G�D���D�GQi~�FDQS��FDMGNG��MGH7KJM7�D�G[��GMG�"LJKUHGFDM�ORQSWYXZFD[�LJFDM�F���VG�"WG�GIJFDM���FDQSNGFDM |a�"��QPC�WGIJ�D�GFw¢^FD�D�GMGKJ[GFDM
��FDQSNGFDM �G�D�G�"KJH BD�G�D�w�aLJBDM�NGBDQSN�S�a�D���GIJ��MGHGFDMw��WGM £RQSFD��NGBDMGEGKJFDLJFDQSM BDMGHGFDEGW�LJFDM # �a�D�GIJKJFD²�IJKJ�D�wHGKJE�L
FDCg�GFDQSC
�D�GKJFDNGFDMGF ùgÕGÔUÒGÔZÄ ÕGÈG×DÈ7ÇÉÈGÆ�Ú�Õ+Ö�ÅUÒGÊG×DÈ ��N�KJF�NGBD�D�°NGKJFDMGFDM�� N�KJF�¥^QSHGFDEGM�KJC
C
F��D�&N�WG[��Ý��FDMGLJK e-

ren.

���G�D�w��FDMGMwC�KJ�D�wKUMwMGBD�GFD�D�wBDIJIJFDM°~�WGQ"HGFD�GFDMGC
��FDKJC
FDM°NGKJF ��FDKJC
LJFDMwNGFDQx��KJFDQ�EGFDC
�D��QSKJFDEGFDMGFDM ¥^I e-

��FDMGLJF0��K FDNGFDQS�"KJMGNGFDM �DC�W�HGKJE�L�FDC�N�WG�D��NGFD�GLJIUKJ�D�GF/��MGLJFDQSC
�D�GKJFDNGF0KUM�NGFDQ^}gFDC
�D�GQSFDKJE��GM�H&C
FDIJE�C
L��GM�N
�GWGQxBDIJIJF��<KJM NGFDQ�FDQS��BDQSLJFDLJFDM ~�FDQS��FDMGNG��MGHGC
��FDKJC
FàNGKJFDC
FDQ�}gFDC
�D�GQSFDKJE��GM�HGFDM # }gFDC
W�MGNGFDQSCPKJM�LJFDQSF s-
C
BDMGL��"�GQ0NGKJFp��WGQ"IJKJFDHGFDMGNGF £aQSBDHGFDC
LJFDIJIU�GM�H KUC
L�NGFDQ>¶�QSBDNyNGFDQ>£RIJFDTGKJE�KJIJKJLJ�DL�EG�D� # C
LJBDQ"QSFDMn~�W�QSHGBDEGF
NGFDQxFDKJMG�DFDIJMGFDMw¥^IJF���FDMGLJF �GMGNwKU�GQSFDQx~�FDQSE�KJM�NG��MGHGFDM # A�KJFDC
F*��MGLJFDQSC
�D�GKJFDNGFà��FDQSNGFàKJ�D�wKJ� �"WGIJHGF n-

NGFDM ��EGC
�D��MGKJLUL�EGFDLUQSBD�D�GLJFDM ��MGN�NGBDEGFDK�C�VGFD�DKJFDIJI�BD�G�iNGKJFw¸nFDQS[G��BDIJFwC
WG��KJFw~�WGQSP�GM�N ¦�BD�D�GLJFDKJIJF
�GW�M�C
�D�GF���BDLJKJC
�D�GFDM��GM�N��"IJFDTGKJE�IJFDM�~�WGQ"HGFD�GFDMGC
��FDKJC
FDM�FDK ngehen.

2.2. ô7÷�ó�¦F®y£�ª�©�¤�÷�ó�¦�ø�«�¬yõ�¨¦Ñ¯�©¥�¨¦ ò-±�®�§O¦�ó�¦�«�¤�ö/¦�©�¤�¦�«
, KJF°K � �GWGQSKUHGFDM���EGC
�D�GM�KJLULxEGFDC
�D��QSKJFDEGFDM �Ý��KJQSN7FDKJM�~�W�QSHGFD�GFDM�KJM�NGFDQi�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH.[
WGEnMG��M KUMnNGFDQ }gFDC
�D�GQSFDKJEG��MGHnFDKJMGFDQ ~�W�QSHGFD�GFDM�C
��FDKJC
FéFDTGVGIJKJ�DKJLgHGF���B��D�GL®WGNGFDQ�MGKJ�D��L�[*KJ����FDQ
NG�GQS�D�ªNGKJF KUM½��E�EGKUIJN��GM�H 2-1 HGFD�DFDKJHGLJFDM½¥^KUMG�"IJ�G²G�"BD[GLUWGQSFDM ��KJF OaFDQSC
W�MGFDM �^¥^QS�"BD�GQ"�GM�HGFDM � Pro-

XZFD[GLJC
VGFD�DKJ�"KJ[GB FDLJ� # EGFDFDKJMG�"IJ�G²�L # A�BD�GFDQ�FDQSC
�D�GFDKUMGL0FDC MG��LJ�DIJKJ�D� �qC�KJ�D�ªNGKJFDC
F ��C
VGFD[GLJF�EGFD���G²GL0�D�
��B��D�GFDM(�GMGN#C
LJQ"�G[�LJ��QSKJFDQSL��D�(BDN�QSFDC
C
KJFDQSFDM ���G� NGFDM([GWG��VGIJFDTGFDM(~�WGQSHGBDM�HûNGFDQp�aWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�H EGFDC
C
FDQà�GBDM�NG�GBDEGFDM �D� [���MGMGFDM # A�KJFDC ���GMGNGFDL®NGBDMGM KJM NGFDQ�£RWGQ"NGFDQS��MGH*MGBD�D� _ NGFD� i-
MGKJFDQSLJFDM�a+~�WGQ"HGFD�GFDMGC
��FDKJC
FDM�NGKJFPEGFDKJC�VGKJFDI s��FDKJC
FP¸n�DA�FDQÀ��KJN���KJFP�"WGIJHGLlEGFDC
�D��QSFDKJEGLM{

„̄ K()�,+; 353�; GB-0@ 4Z; )0/?103k@ 7+9:.0)0�$/�G27+@ )�/2103546'87+9:)�,0)0l2)+@ 1��+C)+%(4F7+9:)�%(1�'X'd; ,�)+@ aP7 p-
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gewählt.
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+ �GMG�D�D�GC
L�C�WGIJI�N�KJFDC
Fp~�WGQSHGFD�GFDM�C
��FDKJC
FÜNGBDC&¥^QSQSFDKJ�D�GFDM NGFDQ�µ�BD�GV�LJ�DKJFDIJFÜ�GWGM �RWG�"LJ��BDQSFDFDMGLJ��KJ� k-

IJ�GM�H _ QSFD�D�GLJ�DFDKJLJKJHGFP���GC�IJKJFD�"FDQS�GMGH�WG��MGFP}g�GN�HGFDLJ��EGFDQSC
�D�GQSFDKJLU�GM�H��GM�N���KJL�NGFDQqFDQS��BDQSLJFDLJFDMi ��GBDIJKJLJ�DL
FDLJ� # aP�GMGLJFDQ"C
LJ��LJ�DFDM # µ�KJFDQS�"�GQPIJBDC�C
FDM C�KJ�D� N�KJF �GW�M NGFD�"KJMGKJFDQSLJFDM �GM�Ny�GBDM�NGIU�GM�HGC
IJFDKJLJFDM�NGFDMy~�W�QSH e-

�GFDMGC
��FDKJC
FDMpFDQS��WG�"�"LJFDMp~�WGQSLJFDKJIJF��D� �GKJFDQ��DFDMGLJQSBDIJFDMpOa��MG[�LJFDMÜ�D�GC
BD�&��FDMG�SBDC
C
FDM ��NGKJF�KJ�D�pKJ� £aW l-

HGFDMGNGFDM�[GQSKULJKJC
�D��EGFDLJQSBD�D�GLJFDM���FDQSNGF�{
- ��EGFDQSC
KJ�D�GL��GM�N��aLJQ"�G[GLU�GQ+NGFDC�OaQ"WYXZFD[GLU�GFDQSIJBD�G�"CF|
- ��MGLJFDQSC
LU�GLJ�D�GM�H�EGFDKlNGFDQ���Q"EGFDKJLM|
-

+ FDKJLJFDQSC
VGBDQSMGKJC�BD�G�+IJ�DMGHGFDQSFP�RKJ�D�GLM|
- }gFD�S�D�GKJHG�GM�H��D�GQ+��MGBDI  ·C
FP�GMGN�~�FDQSEGFDC
C
FDQ"�GM�H�NGFDC�~�WGQ"HGFD�GFDMGC #

µ Ã�À�Äj¼jý���ú�¿�½�»¬ � ¿ÄV½Fª�¿�½�Ä�¬�À�¼ Projektverlaufs

¸n�DA�FDQÀ��KJN _  ����  Òa�EGFDC
�D��QSFDKJEGL�EGFDC
W�MGNGFDQ"C&N�QSBDC
LJKJC
�D���aKUMG��KJFD�"FDQSMnFDKJMGF ��ÃG×ÝÖ�Ù4Ä áDÛGÔ ÇÉÈGÆ ÞGÔÀÖ
ÇYÓDÔZÇ�Ö
ÆG×DÙ®øiÖ�ÕM]Y×DÓDÔJïD×ÝÖ�ÅJÒ+ÇUÐYÙ KJM°£RW�QÀ� FDKJMGFDQx[GIJBDQ�EGFDC
�D�GQSKJFDEGFDMGFDMw~>WGQSHGFY�GFDMGC
��FDKJC
F ��MGNwFDKUMGFDCiKJM°OR�GBDC
FDM
EG�D� # ��[GLJKU�GKJLJ�DLJFDM7HGFDHGIJKJFDNGFDQSLJFDM7�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJCàBD�GC C
FDKJMGFDQ®�aKJ�D�GL��"�GQ®NGBDC�¸nBDMGBDHGF���FDMGL
unver�DKJ�D�GLJEGBDQ�KUC
LM{
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m(n0n�m0I��	7+9Q4�{6{�_&S�³0b
³S�D�°��FDQSNGF�M�WG�D�°BD�GC
�"���GQSFDM ��NGBD²&NGKJF�HGFDMGFDQSFDIJIJFDM°�>WGMG�DFDVGLJF���WGM&OR�GBDC
FDMw��MGNwFDKUMGF����D�wOaQSWYXZFD[ t-

EGFDHGKJM�M �GWGQ"NGFD�"KJMGKJFDQSLJFDM ��Q"EGFDKJLJC�VGIJBDM WGNGFDQ�����WGQS[ EGQ"FDBD[GN�WG��M C
LUQ"�G�DLJ�GQSF�� �GFD��LJKJHGFDM OaQ"WYXZFD[GLJFYM
MGKJ�D�GLRBDM�HGF���FDC
C
FDM&C
KJMGN # ¸n�DA�FDQÀ��KJN&EGFDLJWGMGL��GKJFDQ^BDEGFDQqLJQ"WGLJ�DNGF�� FDKJMGFDM&��KJ�D�GLJKJHGFDM&Oa��MG[�LM� KUMGNGFD�
FDQ�C
BDHGLM��NGBD²&WG��MGF�C
[GKJ�D�DKJFDQSLJF�[°BDIUC
W&MGKJ�D�GLR��WGM&�GW�QSM��GFDQSFDKJMw�"FDC
LJHGFDC
�D��QSKJFDEGFDMGFð[w��[�LJKU�GKJLJ�DLJFDM°�GM�N
HGQSW�EGFP�aLUQS��[GLU�GQ+NGKJFPM�WGLJ��FDMGN�KJHGFP��W�MGLJQ"WGIJIJFi�GM�N$��EGF rC
KJ�Y�GL��GEGFDQ+NGBDC�~�WGQ"HGFD�GFDM��"FD�GIJL #

¥^KJMGFwC
WGIJ�D�GF(��EGFDQ"C
KJ�D�GLxKJC
LxMGKJ�D��L�M��GQiBD�GCàNGFDQP�RKJ�D�GLxNGFDC�¸nBDMGBDHGF���FDMGLJCF�lC�WGMGNGFYQSM��G�D�G�"KJH BD�G�D�
�"�GQ�NGKJF�¥^MGLJ��KJ�D[�IJFDQ�C
FDIUEGC
LiC
FD�GQà�GKJIJ�"QSFDKJ�D� # ³SM*FDKJMGFDQ�~�W�QSHGFD�GFDM�C
��FDKJC
F _ ��MGN*HGHG� # FDKUMGF��¬NGBDQSKJM
KJMGLJFDHGQ"KJFDQSLJFDM½�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIa�[GBDMGM7XZFDNGFDQ�IJFDKJ�D�GLPFDQS[GFDM�MGFDM �qKUM½��FDIJ�D�GFD� ��EGC
�D�GMGKJLJLPNGFDQ
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¥^MGLJ��KJ�D[GIJ��MGHpC
KJ�D�pNGBDC0OaQSWÉXZFD[GL^�D��Q + FDKJL^EGFD�"KJMGNGFDL^�G��KJF�NGKJF�MG�D�D�GC
LJFDMé¢^FDKJIJ�DKJFDIJF���BD�GQSC
�D�GFDKJMGIJKJ�D�
BD�GC
C
FD�GFDMÜ��FDQSNGFDMp�GM�Né��BDC�KJ� ¶�QSWGEGFDMéBDIJC>MG�D�D�GC
LJFDC��D�éLU�GMÜKJC�L # ¥^KUMGF�BD�GC
HGFDBDQSEGFDKJLJFDLJF��aLUQS��[GLU�GQ
[GBDMGM7BD�G�D�é�D�7¸nBDQS[GFDLJKUMGHG�D��FD�D[GFDM7�GFDQS��FDMGNGFDL���FDQSNGFDM �G�G� �D�7NGWG[G�G��FDMGLJKJFDQSFDM �ÝNGBD²7NGBDCà~>W r-

HGFD�GFDM½FDKJMGFDQ�HG�GLPN��GQS�D��NGBD�D�GLJFDM ~�WGQ"HGFD�GFDMGC
��FDKJC
Fy�"WGIUHGL0�GM�N M�KJ�D�GL0NGF�� �GWGM ¸n�DA�FDQÀ��KJN E e-

C
�D�GQSKJFDEGFDMGFDM$&g�GBDW�C #
½ »�¿À�Äj¼j¿§¾�¿�¿V½�»\Å$Ã�À�ýB¬�À�Ä Arbeit

¦�FDEGFDM NGFDQ&�aLUQS��[GLU�GQSKJFDQ"�GM�H NGFDCÜ~�WGQ"HGFD�GFDMGCÜ�GBDEGFDM NGKJFn��FDKJC
LJFDM ~�WGQSHGFD�GFDM�C
��FDKJC
FDM NGFDM � n-

C
VGQ"�G�D� � 
�È�ÔJ×ÝÖ�Ù
ÔÀØYÔJõ ÇYÈ�ÊéÃG×ÝÄ�ÆG×ÝÖ6Â�Ö¨ÃG×ÝÄ Ô �D�ÜIJFDKJC
FDM # }gFDK^FDKJM�KJHGFDMé~>WGQ"HGFD�GFDMGC
��FDKJC
FDMéC
�D�GFDKUMGLqC
KJ�D�
NGKJFDC
FDQiOR�GM�[GLxBDEGFDQiFD�GFDQ®KJM�Cà¶�FDHGFDMGLJFDKJIx�D�7�GFDQ"[GFD�GQSFDM |�NGW�QSLx��FDQSNGFDM7NGFDM7¥^MGLJ��KJ�D[GIJFDQ"M�C�W���KJFDIJF
~�WGQSC
�D�GQ"KJ�"LJFDMwBD�G�"FDQSIJFDHGL6��MGN°�GW�MwKU�GMGFDM°�D�GC
�DLJ�DIJKJ�D�GF A�WG[��G��FDMGLJF �GMGN°¢^�DLJKJHG[GFDKJLJFDM°FDQS��BDQSLJFDLM�4NGKJF
KJ�GQSFDQqKJMGLU�GKJLUKJ�GFDM&�>QSEGFDKJLJC
��FDKJC
F�FDMGLUHGFDHGFDM°IJBD�G�"FDM ��C
W&NGBD²&NGKJF���MG��FDMGN��GM�H°FDKJMGFDQ�~>WGQ"HGFD�GFDMGC
��F i-
C
FàWG�"L+BDIJC0¥^QSC
�D�G��FDQSM�KJC0BDM�C
LJBDLJL�BDIJCP¥^QSIJFDKJ�D�GLJFDQS��MGHpW�NGFYQ	��MGLJFDQ"C
LJ��LJ�D�GM�HpHGFDC
FD�GFDM ��KJQSN # �RKJM�N NGKJF
¸nKJLJBDQSEGFDKJLJFDQ BDEGFDQ FDQSC�L�FDKJMG��BDI�KJM#NGKJFª~�WGQ"HGFD�GFDMGC
��FDKJC
FªFDKJM�HGFDBDQSEGFDKJLJFDL���MGN#C
FD�GFDM(C
FDIUEGC
L�NGKJF
~�WGQSLJFDKJIJF�� [GBDM�M&C
KJF KJM°�GKJFDIJFDQSIJFDK6µ�KUMGC�KJ�D�GL6FDKJMGF�HGQ"WG²GFð��MGLJFDQ"C
LJ��LJ�D�GM�HwC
FDKUM {�¢^KJV�Ci�D�°C
VGFD�DKJ�"KJC
�D�GFDM
���G�"HGBDEGFDMp[���MGMGFDM EGFDK+NGFDQ�}gFD���DIJLJKJHG��MGH �GFDIJ�"FDM �!&g�GFD�D[GIJKJC
LJFDM [��GM�MGFDMpBD�G��¶�FD�"BD�GQSFDMp�GMGNp£aF h-

IJFDQ��G�GFDIJIJFDM*�GKUMG��FDKJC
FDM ��~�W�QSIJBDHGFDM*[���MGMGFDM*KJ�&��FDQ���KJFDNGFDQS[GFD�GQSFDMGNGF���QSEGFDKJLJFDMªFDQSIJFDKJ�D�GLJFDQSM ��NGBDC
¦�BD�D�G�GWGIJIJ�DKJFD�GFDMªEGFDC�LJKJ����L FDQ���QSEGFDKJLJC
C
�D�GQSKJLJLJF7�GFDQSFDKJMG�"BD�D�GL0C
KJ�D�ªNG��QS�D�½N�KJF ¥^KJMGKUHG��MGH½BD�G��FDKJMGF
HGF���FDKJMGC
B���F�~�WGQSHGFD�GFDMGC
��FDKJC
F�N�QSBDC
LJKJC
�D� ��MGNpFDC0��KUQSN FDKJMp¶�Q"�GM�NG[�WGM�C
FDMGC0��EGFDQ�NGBDC0HGF���FDKJMGC a-

��F&~�WGQSHGFD�GFDMéHGFDC
�D�GBD�"�"FDM �G��BDC�NGKJF���WG�&���GMGKJ[GBDLJKJWGMéFDQ"IJFDKJ�D�GLJFDQSL # µ�KJFDQgC
KUMGN�XZF&MGBD�D�>À��GM�IJKJ� h-

[GFDKJLxNGFDQ®OaQ"WYXZFD[GLJF°IJFDKJ�D��LxBD�G�D�7MGWG�D�7�GKJFDI�NGFDLJBDKJIJIJKJFDQSLJFDQSF(��MGLJFDQ"C
LJ��LJ�D�GM�HGFDM NGFDM�[GEGBDQ # �RW�[���MGMGFDM
~�WGQSIJBDHGFDM �"�GQ�ORQSWGLUWG[�WGIJIJFÜ�GM�NÊ)gKJ�D�GLJIUKJMGKJFDMn�D�GQ ¥^Q"C
LJFDIJIU�GM�H*��WGM ��MG��FDMGN��GMGH�C
�"BDIJIJNGKJBDH�QSB�����FDM
NGKJFP[�WGM�[GQSFDLJFP��QSEGFDKJLlBD�G�D��KJ��A FDLJBDKJIlFDQSIJFDKJ�D�GLJFDQSM #
Á À�ý¿À�Äj¼¼£ Á�ÄV»�ý¼�Á�½��ð¾�Â�»�Å�À�ÄjÀ Sicht

¥^KJM#��FDKJLJFDQSFDQpFDQS�GWG�"�"LJFDQp~�WGQSLJFDKJI���WGM(~>WGQ"HGFD�GFDMGC
��FDKJC
FDM(KUC
L�FDKUMGF Zeitersparnis
Ò+ÇJÐnÅ��ÈGÊG×ÝÖ�×

Sicht # �a�D��WGM�EGFDK�NGFDQwOaQSWÉXZFD[GLUKJM�KJLJKJBDIJKJC�KJFDQS��MGH#[GBDMGM#FDKJMGFª~�WGQ"HGFD�GFDMGC
��FDKJC
Fª�D�GQ �D�GHGKUHGFDM(� b-

��KJ�D[GIJ�GM�HªEGFDKJLJQSBDHGFDM ��NGB � # } # NGBDC C
VGFD�DKJ�"KJC
�D�GF ~�WGQSHGFD�GFDMª�"�GQ�NGBDCpORQSWYXZFD[�L0C
�D��MGFDIJIJFDQ�BD�GCpNGFDQ
~�WGQSHGFD�GFDM�C
��FDKJC
F FDMGLJ��KJ�D[GFDIJLw��FDQSNGFDM�[GBDMGM # ���G²GFDQ"NGF�� [GBDMGM NGKJF ¥^KUMGBDQSEGFDKJLJ��M�HGC
�DFDKJLwMGFD�GFDQ
¸nKJLJBDQSEGFDKJLJFDQg�GFDQ"[G��QS�DL^��FDQSNGFDM �G��FDM�MéFDC�FDKJMGF�~�W�QSHGFD�GFDM�C
��FDKJC
F�HGKUEGLM�GBDMÜNGFDQ�NGBDC�~�WGQ"HGFD�GFDM7F r-
IJFDQSMGLg��KUQSN # ³S� ³SNGFDBDIJ�SBDIJIgIJ�D²GLgC
KJ�D� FDKJMGFÜKJM�LJFDQSMGFÜ�RLJBDMGNGBDQSN�S~�WGQ"HGFD�GFDMGC
��FDKJC
F _ NGKJFéM��GQ�M�WG�D� KUM
A�FDLJBDKJIJC�BDMGHGFDVGBD²GL^��FDQSNGFDM7���G²�agNGFD�"KJMGKJFDQSFDM �ÝN�KJF&NGBDC + ��QSFD�D�GLJ�"KJMGNGFDMéNGFDQ®¸nKJLJBDQ"EGFDKJLJFDQ®KUM7MGFY�GFDM
OaQSWÉXZFD[GLJFDM&FDQ"�GFDEGIJKJ�D�&�GFDQSFDKJMG�"BD�D�GL # ¤���MGF�EGFDC
�D�GQSKJFDEGFDMGF�~�W�QSHGFD�GFDM�C
��FDKJC
F�IJKJFDHGFDM&NGBDQS�GEGFDQ^�GKUMGBD�GC
BDIJIJFp¥^QS�"BD�GQS�GMGHGFDMyIJFDNGKJH�IJKJ�D� EGFDKgFDKJMG�DFDIJMGFDM OaFDQSC
W�MGFDM # ~�FDQSIJBDC�C
FDMnN�KJFDC
FÜNGBDC���MGLJFDQ"MGFD�G��FDM �aC
W
HGFD�GFDMyN�KJF ¥^QS�"BD�GQS�GM�HGFDMy�GFDQ"IJWGQSFDM # ���G�D�y��FDM�MyC�KJ�D�yC
KJ�Y�GFDQSIJKJ�D� MGKJ�D�GL�BDIJIJF ¥^QS�"BD�GQS�GM�HGFDMyV�QSW b-
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IJF���IJWGC0MGKJFDNGFDQSC
�D�GQSFDKUEGFDMpIJBDC
C
FDM��¡C�WpIJBDC�C
FDMpC�KJ�D�pN�WG�D� HGFD��KJC
C
F�¥^QS[GFDM�MGLJM�KJC
C
F�IJFDKJ�D�GL+N��GQS�D�pµ�K n-

��FDKJC
F��¡~�WGQSIJBDHGFDMp�GM�NÜ}gFDC
�D�GQSFDKJE��GM�HGFDMÜC
KUMGM��GW�IJIJFDQ���Q"EGFDKJLJC
��FDKJC
FDMÜ�"FDC
LJ�GBDIJLJFDM # ¢^QSW�LJ�DNGF�� C
WGIJIJLJF
MGKJ�D�GL��GMGFDQS���D�GM�L�E�IJFDKJEGFDM ��NGBD²�NGBDC�}gFDC
�D�GQSFDKJEGFDM FDKUMGFDQP~�WGQ"HGFD�GFDMGC
��FDKJC
FwC
FDIUEGC
Lx��MGN BD�G�D��NGBDC
��MGVGBDC
C
FDMyBDM NGFDM°XZFD��FDKJIJKJHGFDMyORQSWÉXZFD[GLJ[�WGM�LJFDTGL�FDKJMGF �D��C
�DLJ�DIJKJ�D�GF ��QSEGFDKJL�EGFDNGFD�GLJFDL # + FDKJLJC�VGBDQSFDMGN
KJC
L+FDKJMGFà~�W�QSHGFD�GFDM�C
��FDKJC
F�BDIJC
W MG��QD�¡��FDMGM NGKJFDC
FDC0}gFDC
�D�GQSFDKUEGFDMp��MGN ��MGVGBDC�C
FDMp��FDMGKJHGFDQ + FDKJL�KJM
��MGC
VGQ"�G�D��MGKJ����LlBDIJC�NG�GQS�D��NGFDM�¥^KJM�C
BDLJ�PNGFDQ�~�W�QSHGFD�GFDMGC
��FDKJC
FPFDKJM�HGFDC
VGBDQSL���KJQ"N #
Ã ÀÄ��Â�ú�ýÅ�½�»\Å?¿V½�Ä � »�Á�¾ ¢�¼jÀ�½\»¬ ù À�ÄjÃ�À�¼j¼jÀ�Äj½�»�Å?¬�À�¼ Vorgehens

�a�D�GIJKJFD²GIUKJ�D�*FDQSH�KJEGL®C
KJ�D�*N���QS�D�*FDKJMGF7~�W�QSHGFD�GFDM�C
��FDKJC
F7FDQSC
L®NGKJF æ^× Ð³�GÛ+Ä Ê+ÇÉÈGÊ õ4Ç�Ö�ÂiÈ�ÒGÅJãDÙ
×ªÇÉÈGÆÚl×ÝÖ�ÃG×DÙ
Ù
×ÝÖ
ÇYÈ�Ê�ÆG×DÙ�ÚlÕ+Ö¨ÊG×DÛG×DÈGÙj� �>�G�D��KJM�LJ��KJLJKU�GFDCF�DMGKJ�Y�GLlEGFDC
�D�GQSKJFDEGFDMGFDCg~>WGQ"HGFD�GFDM&[GBDM�M��GEGFDQqNGKJF+ FDKJLà�GFDQSEGFDC
C
FDQSLà��FDQ"NGFDM # ��IJIJFDQ"NGKUMGHGC�KJC�L�FDKJMGF*C�LJQS�G[�LU�GQSKJFDQ"LJF*���GC
FDKJMGBDMGNGFYQSC
FDLJ�D�GM�H#��KJL�FDKJMGF��
�GM�EGFDC
�D�GQSKJFDEGFDMGFDM�~>WGQSHGFD�GFDM�NGFD��LJIJKJ�D��C
�D�G��KJFDQSKJHGFDQ4{

„ Å 104Z; G�)i4ZK�704�4ZK()i70l27+; @ 7�M+; @ ; 45a10307i�+9Q)0GB; /�)LC1�,0)�@Æ; /\�07+9Q7+C&1+-�%(4+; %y9Q7�; /	; %�.y4ZK()
)03635)0G�4Z; l2)+%�)0/�/�1�3�4ZK()º@ 704646)�9$IÇ/	; %(G�)È; 4��+9:10l	; ,0)0/�7È%(1+%��$7+C&M+; .+-(1�-(/�M070/B; /�361+9
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���G�D�*NGKJF , FDKJLJFDQSHGBDEGF7�GW�M EGFD���D�GQSLJF�� ~�WGQSHGFD�GFDM*KJM EGFDC
LJKJ����LJFDM*�aKJLJ�GBDLJKUWGMGFDM*KJC
LP���GMGNGIJKJ�D�
�D��BDQ��$�GHGIJKJ�D� �qKJM½��KJLJLJIJFDQSFDM½WGNGFDQ�HGQh�G²GFDQSFDM½¤>QSHGBDMGKUC
BDLJKJW�MGFDM½BDEGFDQ�[GBD�G� [GWGMGC
F��G�GFDMGL0N��GQS� h-

�"�G�GQSEGBDQ # ¥^KJMGFà~�FDQSEGFDC
C
FDQS��M�H ��MGNw¥^QS��FDKJLJFDQS�GM�H FDKJMGFDQ�LJFYTGLU�GFDIJIJFDMp}gFDC
�D�GQSFDKJEG��M�HpBDIJC0��WG�����GM i-

[GBDLJKJW�MGC
EGBDC�KJC�IJ�D²�L^C�KJ�D�éNGBDHGFDHGFDMÜIJFDKJ�D�GLqNG��QS�D�G�"�G�GQSFDM # ��QSKULJKJC
�D�éEGIJFDKUEGL�BDIJIJFDQ"NGKJM�HGCF�GNGBD²éC
KJ�D�7� n-

VGBDC
C
��MGHGFDMpNGFDQ�~�W�QSHGFD�GFDM�C
��FDKJC
F�MG��Q�BD�GC
��KUQS[GFDM ����FDMGMÜNGKJFDC
F�BD�G�D�éLJBDLJC
�D�D�GIJKJ�D�ÜNGBDC�~>WGQSHGFD�GFDM
KJM°NGFDQ�ORQSBDTGKJCiEGFDC
LJKJ����LM|GNGBD�D� ��KJFDNGFDQS�Ý�<KJC
L+FDKJM ¶�QSBDNwBDM £RIJFDTGKJE�KJIJKJLJ�DL6MGWGLJ��FYMGNGKUH �4NGFDQ�N�KJFà� n-

VGBDC
C
��MGH�BDM�N�KJFPLJBDLJC
�D�D�GI i �D�GFP�aKULJ�GBDLJKUWGM�FDQ"IJBD�GEGL #

¤�E NGKJFDC
FnV�WGC�KJLJKU�GFDM ¥^�"�"FD[GLJFn�GWGM ~�W�QSHGFD�GFDM�C
��FDKJC
FDM LJBDLJC
�D�D�GIJKJ�D� C
V��GQ"EGBDQ°C�KJM�N �x�G�DMGHGL NGBD�GFDQ
MGKJ�D�GL^�D��IJFDLJ�DL^�GW�MÜNGFDQg£RQSBDHGF�BDE �GKUMG��KJFD��FDKJL^NGKJF�}gFDC
�D�GQSFDKJE��GM�H7NGFDQ®~>WGQ"HGFD�GFDMGC
��FDKJC
F&BDIJC C
�D� e-

��BDLJKJC
�D�GF�� VGQS�DC
[GQSKUVGLJKU�GF�~�WGQSC
�D��QSKJ�"LaW�NGFDQ�BDIJCg�"IJFDTGKJEGIJF�� BD[�LJKJ�&�D�°HGFDC
LJBDIULJFDMGNGF ¥���VG�"FD�GIJ�GMGHwBD�G�"H e-

�"BD²GLx��KJQSN # �>EGEGKUIJN��GM�H 2-4 �DFDKJHGLxNGKJFDC
FDCà�aVGBDM�MG��MGHGC��GFDQ"�G�DIJLJMGKUC��D��KJC
�D�GFDM�HGQh�G²GLJ�$�GHGIJKJ�D�GFDQP£RI e-

TGKJE�KJIJKJLJ�DL��GM�NyNGFDQ>��WGMyNGFD�"KJMGKJLUWGQSKUC
�D�GFDMn~�W�QSHGFD�GFDM�C
��FDKJC
FDMnFDQS��WG�"�"LJFDMnNGFDLJBDKJIJIJKJFDQSLJFDMnµ�BDMGN�IJ��MGH s-

BDMGIJFDKJLJ�GM�H # ��FDKJMGFDC NGFDQ®EGFDKJNGFDM�¥^T�LJQSF���Fw�"�G�GQSLxBDIJIJFDQ"NGKUMGHGC �D��FDKJMGFD� C
KJMGMG�GW�IJIJFDM�~�W�QSHGFD�GFDM�{R³S�
C
�D�GIJKJ�&��C
LJFDMw£aBDIJI+���GMGNGFDL6FDKJMGF ���GIJIJKUHw�"QSFDKJF �GM�NwNGBD��KJL+��BDTGK ��BDI+�"IJFDTGKJEGIJFà~�WGQSHGFD�GFDM�C
��FDKJC
FàK �
&g�GBDWGCF�+���D�GQSFDM�N*C�KJ�D�*KUM*FDKJMGFDQ C
LJQSFDM�H*FDKJMG�D���GBDIJLJFDMGNGFDM���C
�D�GFD��BDLJKJC
�D�GFDMª~�WGQSHGFD�GFDM�C
��FDKJC
F�NGKJF
��QSFDBDLJKJ�GKJLJ�DL®NGFDQ�EGFDLJFDKJIJKUHGLJFDMnOaFDQSC
W�MGFDMnMGKJ�D�GL®FDM�LJ�"FDC
C
FDIJM [GBDM�Mn�GM�N C�WnNGKJFé¥^MGLJ��KJ�D[GIU�GM�H*BDM�H e-

��FDC
C
FDMGFDQ��aWG�"LJ��BDQSFPEGFD�GKJMGNGFDQSLl��KUQSN #
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, KJFPKJ�D��C
�D�GWGM�KJM�NGFDQ�¥^KJM�IJFDKJLJ��MGH�NGFD�GLJIUKJ�D��HGF���BD�D�GLl�GBDEGF��Y[GBDMGM�FDKJMGF0~�WGQ"HGFD�GFDMGC
��FDKJC
F0KUM�£RWGQS�
FDKJMGFDQ�C
LJBDQSQSFDMp~�WGQ"C
�D�GQSKJ�"L _ � # } # C
�D�GF���BDLJKJC
�D�GF�~�WGQSHGFD�GFDMGC
��WGNGFDIJIJF���KJF�NGBDC�Oa�GBDC
FDMÝ��WGNGFDIJIa�MG��Q
KJMw����C
MGBD�G��FD�S�DIJIJFDMwVGW�C
KJLJKU�GF ���GC
��KUQS[��GM�HGFDMwBD�G��NGKJF �aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GMGH°�GBDEGFDM |GBDIJCiµ�BD�GV t-

VGQSW�EGIJF���FPC
�D�GF���BDLJKJC
�D�GFDQ�~�WGQSHGFD�GFDMGC
��FDKJC
FDM���FDQSNGFDM�KJ�&��FDQ���KJFDNGFDQ�HGFDMGBDMGMGLM{
(A) É ×ÝÄ ÈG×�õ
ßg×ÝÄløiÖ�ÕM]Y×DÓDÔJ×�Ù4Ä ÈGÆéÊGÅJ×ÝÄ áDÛ [éA�BD�GFDQ®KUC
L�FDC��GMG�$�GHGIJKJ�D�7FDKJMGF&C�LJBDQSQSF&~�WGQ"H e-

�GFDMGC
��FDKJC
FP�D��NGFD�"KJMGKJFDQSFDM �ÉNGKJFPBD�G�+BDIJIJFPORQSWYXZFD[�LJFPVGBD²GL #

(B)
þwÄ × ÏiÄ ÈGÒ+Ö¨ÃG×ÝÄ ÔZÇÉÈGÊ Ä È ÇYê6ÐYÒ�ÈGÊ6Ö�×ÝÄ áDÛG× ÚlÕ+Ö�ÊG×DÛG×DÈ�Ù
ßg×ÝÄ Ù
×DÈ Ä Ù�Ô Ò6ÇJÐYßg×DÈGÆ6Ä Ê [ A�BYC
A��GQS�D�GBDQSEGFDKJLJFDM½�GW�M½�G��MGNGFDQSLJFDM½�aFDKJLJFDM }gFDC
�D�GQSFDKUEG��MGH EGFD�GW�Q&NGBDCÜOaQ"WYXZFD[�L��GEGF r-
�GBD�GVGL�EGFDHGKUMGMGFDM7[GBDM�M �lKUC
LxHGFDQSBDNGFwKJM��GFD�GLUKJHGFDM�OaQ"WYXZFD[GLJFDM��lN�KJFwBD�G�iFDKJMGFwC
�D�GMGFDIJIJF
DurchfühQ"�GM�H�BDM�HGFD��KJFDC
FDM�C
KJM�N �É�GM�VGBDC
C
FDM�N #

(C)
Úl×ÝÖ��GÈGÆG×ÝÖ
ÇÉÈGÊG×DÈ Ä ê øiÖ�Õ^]Y×DÓDÔJïD×ÝÖ�ÅJÒ+ÇJÐàÓ(Ê�ÈGÈG×DÈ ÈG×ÝÇY×®ÂiÈZÐÉÕ+Ö¨ÆG×ÝÖ
ÇYÈ�ÊG×DÈpÒGÈpÆ+Ä ×éÚlÕ6Ö�Ê

e-ÛG×DÈGÙ
ßg×ÝÄ Ù
×°Ù
ÔJ×DÅJÅJ×DÈ7Î ¥^KUMGF°C
LJBDQSQSFw~�W�QSHGFD�GFDMGC
��FDKJC
F°[GBDMGM BD�G�®NGKJFDC
Fw~�FDQS�DMGNGFDQS� n-

HGFDM½M�KJ�D�GL0FDKJM�HGFD�GFDM # A�BDCp~>WGQSHGFD�GFDMª��KJQ"N½BDIJCp[GW�MGC
LJBDM�L>��MGN½FDKJMG�GFDKULJIJKJ�D� BDMGH e-

nommen.

(D)
ÚlÕ+Ö�ÊG×DÛG×DÈGÙ
ßg×ÝÄ Ù
×DÈ�Ù�ä�Ä ×DÊG×DÅJÈ�Ä ê�ê�×ÝÖ+Ò+ÇYáDÛPä+×ÝÖ�Ù�ÊGÈGÅÀÄ áDÛG×�øiÖ��ZÐY×ÝÖ�×DÈGõ
×DÈ&ßàÄ ÆG×ÝÖ [°�aLUB r-
QSFP~�WGQSHGFD�GFDM�C
��FDKJC
FDM���FDQSNGFDM��GEGIUKJ�D�GFDQS��FDKJC
FPBD�GC�NGFDQ��^KJLJFDQSBDLJ�GQ���EGFDQSMGWG����FDM��GMGN
[���MGMGFDM°MGKJ�D�GL6BD�GC
QSFDKJ�D�GFDM�N BDMwNGKJFàFDKJHGFDMGFà�RKJLJ�GBDLJKUWGMw��MGNwNGBDCPFDKJHGFDMGFà¢^FDB��<BDMGH e-

VGBD²GLl��FDQSNGFDM #

(E)
Ï^Ù7ÃGÅJ×ÝÄ ÃG×DÈ Ä ê�ê�×ÝÖ�ßàÄ áDÛGÔZÄ ÊG×ÜÂiÙ¨ä+×DÓDÔJ×#ÇYÈGÃG×ÝÖ�ØYáDÓDÙ4Ä áDÛGÔZÄ Ê�Ô [�¥qEGFDM���FDKJI C
KJ�D� NGKJF
OaQSWÉXZFD[GLJF�C�W°C
LJBDQ"[&�GW�MGFDKJMGBDMGNGFDQ���MGLJFDQSC
�D�GFDKJNGFDM��4C�KJM�NwBD�G�D�°NGKJF ��MG�"WGQ"NGFDQS�GMGH�FDMwBDM
NGKJFP~�WGQ"HGFD�GFDMGC
��FDKJC
FDM�C
W��GFDQSC
�D�GKJFDNGFDM��YNGBD²��"�GQ+NGBDC�FDKJHGFDMGF0ORQSWYXZFY[GL��D��BDMGHGC
IJ�D�G�"KUH
weC
FDMGLJIJKJ�D�GFPA�FDLJBDKJIJC��"FD�GIJFDM #
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(F)
ÏiÄ ÈG× õ4Ç7Ù
ÔJÒ6Ö
Ö�× ÚlÕ+Ö¨ÊG×DÛG×DÈGÙ
ßg×ÝÄ Ù
×yÃG×DÛ6Ä È�ÆG×ÝÖ�Ô0Æ+Ä × É Ö�×DÒGÔZÄ ïÝÄ Ô��GÔ0Î , KJQSN½NG��QS�D� N�KJF
~�WGQSHGFD�GFDM�C
��FDKJC
Fw�D� �GKJFDIx�GW�QSHGFDC
�D�GQ"KJFDEGFDM ��FDQSNGFDM�NGB���KJL�BD�G�D� MGFD�GF , FDHGF �GF r-
EGWGLJFDM # A�B���KJL�[��GM�MGFDM7NGBDM�M7BD�G�D�éNG��QS�D�éNGKJFDC
F°MGFD�GFDM , FDHGF°[GFDKJMGF°MGFD�GFDM7³SNGFDFDM
entstehen.

A�KJFDC
FéOaQSW�EGIJF���F7�DFDKJHGFDM �6NGBD² �D�nC
LJBDQSQSFé��MGN C
�D�GFD��BDLJKJC
�D�GF7~�WGQSHGFD�GFDMGC
��FDKJC
FDM NGKJF7�RWG�"LJ��BDQ e-

FDMGLJ��KJ�D[GIJ��MGH�FD�GFDQ°EGFD�GKUMGNGFDQ"M�BDIJC��D� FDKJMGF�� FDQS�"WGIJHGQSFDKJ�D�GFDM�~�WGQ"HGFD�GFDM#�D�#�"�G��QSFDM # A�BD²#FDKUMGF
~�WGQSHGFD�GFDM�C
��FDKJC
F°NG��QS�D�GBD�GCàBD�G�D�7VGW�C
KJLUKJ�GF°¥^�"�"FD[GLJF°�GBDEGFDM�[GBDMGM ���GBDEGFwKJ�D� BDEGFDQiEGFDQSFDKJLJCà��FDKJLJFDQ
WGEGFDM½EGFDC
�D�GQSKJFDEGFDM # A�BD�GFDQ���KJQ"N FDKJMGF �"IJFDTGKJE�IJF ~�WGQSHGFY�GFDMGC
��FDKJC
F EGFDM��GLJKUHGLM�^NGFDQSFDM £aIJFDTGKUEGKJIJKULJ�DL
C
KJ�D����WGQ+BDIJIJF���KJM�NGQSFDK�Oa��MG[GLJFDM��DFDKJHGFDM����G² {

- ��MGVGBD²GEGBDQ"[GFDKJL _ WGNGFDQ���³"MGC
LJBYMG�DKJKJFDQS�GM�H����Ý��HGI # ��BDVGKJLJFDI�¦�a®BDMéOaFDQSC�WGMGFDMé��MGN7��W�MGLJFDT�L
�D��OaQ"WYXZFD[GLUE eHGKJM�M _ OaQ"W�EGIJF���FP�(�YA(�Y¥ �GMGN�£\a

- )gFDBD[GLJKJWGM�BD�G�+~�FDQS�DMGNGFDQS��MGHGFDM�K ��IJBD�G�"FDMGNGFDM�OaQ"WYXZFD[GL _ ORQSW�EGIJF���F�&*�Y¥ �GMGN�£�a
- ��MG��FDMGNGEGBDQS[GFDKJL�KJM�NGFDQ�BD[�LJ�GFDIJIJFDM�OaQ"WYXZFD[GLUVGQSBDT�KJC _ OaQ"WGE�IJF���F0}ª�GMGN�¥�a

³À��£aWGIJHGFDM�NGFDM���FDQSNGFPKJ�D��NGKJFDC
FPN�QSFDKlOR�GM�[GLJFPMG�D�GFDQ�FDQ"IJ�D�GLJFDQSM�{
� »�£ Á Ã�Á�Ä�ª�À�ý¿�Á�»���À�Äj¼jº�»�À³»�½\»¬ Kontext

A�BD² NGFDQ[É ÕGÈ�ÔJ×��DÔ NGFDC&ORQSWYXZFD[�LJFDC _ �GM�Nn��KJFDQ�C�VGFD�DKJFDIJIgNGFDQ�¥^MGLJ��KJ�D[�IJ��MGH�C
���M�Nn¥^KJM�C
BDLJ�D[GW�MGLJFDTGLa
C
WG��KJF NGKJFàB��<OaQSWYXZFD[�L+EGFDLJFDKJIUKJHGLJFDM ø^×ÝÖ�Ù
ÕGÈG×DÈ KUM FDKJMGFDQ�~�W�QSHGFD�GFDM�C
��FDKJC
FàEGFDQS�G�D[�C
KJ�D�GLJKUHGL+��FDQ"NGFDM
���GC
C
FDM � �GBDEGF�KJ�D�&EGFDQSFDKJLJC®KJMw�>EGC
�D��MGKJLJLFs #  �FDQSIJ�D��LJFDQSL # ³SM�MGFDQS�GBDIJE°FDKJMGFDQx��EGFDQ��GKJFDIJF OaQ"WYXZFD[GLJF��GM�N
¤�QSHGBDMGKJC
BDLJKUWGMGFDMy�GFDQS��FDMGN�EGBDQSFDM }gFDC
�D�GQSFDKJE��GM�H FDKJMGFDQ>~>WGQSHGFD�GFDM�C
��FDKJC
FÜ���G² FDC&�$�GHGIJKJ�D� C
FDKJM �
C
KJF�BDMpNGKJFàC
VGFD�DKJ�"KJC
�D�GFDMp¥^QS�"WGQSNGFDQ"MGKJC�C
F�NGFDQ�EGFDLJFDKJIJKJH�LJFDMpOaFDQ"C
W�MGFDMÜ��MGNpNGFDC>�>WGMGLJFDT�LJFDC>BDMG�D�GVGB s-
C
FDM # A�KJFDC
FDQ>~�W�QSHGBDM�H ��KJQ"N BD�G�D� BDIJC$��³SMGC�LJBDMG�DKJKJFDQS��MGH��yEGFD�DFDKJ�D�GMGFDL _ �GHGI # ��E�EGKJIUNG��MGH 2-5 �GM¡N
��BDVGKJLJFDI	¦�aD{
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A�KJFpKJM NGFDQ>¥^KUMGIJFDKJLU�GM�H EGFDQSFDKJLUC�FDQS���D�GMGLJFDMz� ��HGFDEG�GMGHGFDMy�D�GQ>A�FD�"KJMGKJLJKUWGM FDKJHGFDMGFDQ�~�W�QSHGFD�GFDM s-

��FDKJC
FDM IJKJFD�"FDQSM MG��LJ�DIJKJ�D�GFn��WGMG�DFDVGLJFn�"�GQ°FDKJMGF C
WGIJ�D�GF Instanziierung31 # �RW [��GMGMGFDM�BD��C�NGFDM
~�WGQSC
�D�GIJ�DHGFDM NGFDQ��GW�QSHGFDC
LJFDIJIULJFDMp��[GLUKJ�GKULJ�DLJFDM �¡���G�"HGBDEGFDM �·¢^FD�D�GMGKJ[GFDM WGNGFDQ�BD�G�D�p�^FDEGFDMGC
�� ·[GIJ� s-

��WGNGFDIJIJFDMÜNGKJF�VGBDC
C
FDM�NGFDMp�GFDQSBD�GC
HGFDC��G�D�GLM��BDMéN�KJF�FDKJHGFDMGFDMé}gFDNG��QS�"MGKJC
C
F�BDM�HGFDVGBD²GLq�GM�Né�D�éFDKUMGFDQ
MGFD�GFDM#~�WGQ"HGFD�GFDMGC
��FDKJC
F*�D�GC
BD�&��FDMGHGFDC
LJFDIJIJL���FDQSNGFDM # A�BDEGFDK�C�WGIJIULJFDM(³"NGFDFDM(�$�GHGIJKJ�D�GC
L���KJFDIJFDQ
EGFDLJFDKJIJKJHGLJFDQ^OaFDQSC�WGMGFDM&KJM&NGKJF�¶�FDC
LJBDIJLU�GM�H°��KJLaFDKJMG�"IJKJFD²GFDM � NGFDMGM Ù4Ä × C
W�IJIJFDM0XZB C
VG�DLJFDQx��KJL6NGFDQx~�W r-

HGFD�GFDMGC
��FDKJC
F�BDQSEGFDKJLJFDM # + �GC
�DLJ�DIJKJ�D�éC�WGIUIJLJFDM7BD�G�D�éNGKJF&KUM7��E�EGKJIUNG��MGH 2-1 BY�G�"HGFD�DFDKJHGLJFDM7¥^KJMG�"IJ� ß-

�"BD[GLJWGQSFDM�FDKJMGFDC�~�W�QSHGFD�GFDM�C�EGFDQ"�G� kC�KJ�D�GLJKUHGLl��FDQSNGFDM #
Ë À�Á�ª�¿ýº�»�Á�½�� Veränderungen

¦�FDEGFDM�NGFDQw³"MGC
LJBDMG�DKJKJFDQ"�GM�H �xNGKJF L  ·VGKJC
�D�GFDQS��FDKJC
F �D��OaQ"WYXZFD[GLUEGFDHGKUMGM�C
LJBDLJLJ�"KJM�NGFDLM����FDQSNGFDM#BDEGFDQ
��FDKJC
L�BD�G�D�7��MGVGBDC
C
��MGHGFDM7���D��QSFDMGN7NGFDQ®OaQSWÉXZFD[GLJNG��QS�D�G�"���GQ"�GM�H�BDIJC �^×DÒGÓDÔZÄ ÕGÈéÒ+ÇUÐ�Úl×ÝÖ��GÈ�ÆG×ÝÖ
Ç n-

gen M�WGLJ��FDMGN�KJH # A�BD�GFP¢^�GWG��BDC�C
�D�GQSFDKJEGLlKJ��~�WGQS��WGQSLl�D�Ö%
BD�DWGEGC�WGM _  �����s�a4{
"$±!%()�1�3�4ZK()�C&1+9Q)��+9Q1�361+-�%(,�; %(/B; .+K(46/L1�3635)�9Q)�,WM0a<C10,0)+9$%�/�1�3546'*7�9Q)W)�%(. i-

%()0)�9$; %�.R; /P4ZK(704ÇG	K�7+%(.�)R; /�; %�)0l	; 467�M+@ )+IÆ7�%(,^4ZK(704Ç/�103546'87+9Q)RC?-(/�4ÇM0)^,�)0/	; .�%()0,
461XM0)�3Z@ )0�	; M+@ )X7+%(,X70,�70�0467�M+@ )Ì; %W4ZK()X3570G2)�103°GBK(7�%(.0)+; %�.Ì9Q)�Í+-0; 9Q)+C&)+%(46/	S f
]QÎ�70G�1�M0/�1+%?m(n�n0�+I�_&S�l	; b

31 f7CEBhg�q4N;143z��<>=;r;64B>LMI�64<>=zTVUVW;W;n;Z:m	�764=;9;648:LMA;=;�:i�64B>B>648:Li�7~�NFB>I>3;N;<>L�TVUVW;W;X;ZðA;9;648ð9;<>6df7A;8:LMI>64B>B>N;=FCz?;A;=Î7Ì�wFÏÊ<>=O��q4�;<>I�64B!s�g



32 ��gj��B>6jÓF<>H;B>64L-f7A;8:CE643F64=�<>=�9F648@i�A;p2I>57q48:6D64=;I>57<>14rFB>N;=FC

A�KJFDC
F&�GMGBD�GC
��FDKJ�D�GIJKJ�D�GF&��W�MG�"QSWGM�LJBDLJKJW�M7��KJL�~�FDQS�DMGNGFDQS�GMGHé[GBDMGMé�G�D�G�"KJHéC
WéH�QSWG²GF&�>�GC
��KJQ"[G� n-

HGFDM �GBDEGFDM��·NGBD² MGKJ�D��L�M��GQ�NGKJFà�aWG�"LJ��BDQSF�C
FDIJEGC
L+�"IJFDTGKJEGFDI+�GM�NpBDNGBDVGLJKJFDQ"EGBDQ�HGFDEGBY�GL���FDQSNGFDMp���G² �
C
WGM�NGFDQSM#BD�G�D�(N�KJFª~�WGQSHGFD�GFDM�C
��FDKJC
F���N�KJFª�D�GQp¥^MGLJ��KJ�D[�IJ��MGH#NGKJFDC
FDQ �aWG�"LJ��BDQSFªNGKJFDMGL # ¶�FDQSBDNGF
��FDMGM#��MG�"WGQSNGFDQ"�GM�HGFDM#BDM�NGKJF*�RWG�"LJ��BDQSF*C
LJ�DMGNGKUHGFDQ ~�FDQS�DMGNGFDQ"�GM�H#BD�GC�HGFDC
FDLJ�DL�C
KUMGN �����G²#NGKJF
~�WGQSHGFD�GFDM�C
��FDKJC
F°��KJL�¸nFD�D�GBDMGKJC2��FDM7BD�G�"� BDQSLJFDM ��~�FDQS�DMGNGFDQS��MGHGFDM7KJM7NGFDM���MG�"W�QSNGFDQ"�GM�HGFDM�BD� f-

MGFD�Ý��FDM��GMGN��GFDQSBDQSEGFDKJLJFDM��D��[��GM�MGFDM {
T6S6S6S U�"$7+%2a>9Q)07+@ �$'81+9$@ ,�/�1�3546'*7�9Q)>��9Q10G�)0/�/¶; /!7>GB9Q)0704Z; l�)>�+9:10G�)0/�/¶; %(l�1+@ l	; %(.<% u-

C)+9:1+-(/�K�-0C7�%d70G�461�9Q/	�; 4�; /?,Ba0%(7+Ci; Gi7+%�,�)0l�1+@ l2)0/iG�1+%(4Z; %0-�1+-(/	@ a0I�7+%(,�G�7 n-

%(104BM0)¶9:)0,�-(G�)�,!461!4ZK()!�+9:10.�9Q7�CiCi; %(.�1�3Ç7�-(461+C&70467+S	T6S6S5S U ¯ K()��+9Q10G�)0/�/�C&10,0)�@
Ci-(/�4�G�101+9:,+; %(7046)�70G�4Z; lB; 4Z; )0/y7�%(,WC&7+%(7�.0)�4ZK�)W; %�351+9$C704Z; 1+%P3�@ 10'dI�7+%�,<; 48Ci-(/�4
70,07��04	461�7+%(a\)0l�1+@ -(4Z; 1+%\1�3Ç4ZK�)N9Q)�7+@�'*1�9$@ ,���9Q10G2)0/�/	S ¯ KB; /	I�70/d'd; @ @�M0)�/�)0)+%0I	; /
7>C70» 1+9F; s/	-�)+S �k]$²�)+9$%�; 7+C&)>m(n�n0n+I�_&S�m0m(b

¦�FDEGFDMwC
KJ�D�w�DMGNGFDQ"MGNGFDM°W�NGFDQxMGBD�D�°�GM�NwMGBD�D�°�GFDQS�"FDKJMGFDQSLJFDMw��MG�"WGQ"NGFDQS�GM�HGFDM �4NGKJFàNGBYMGM �D�wMGFD�GFDM
��WGMGC
F����GFDMG�DFDM&�"�G�GQSFDM �DC
KUMGN��"WGIJHGFDM�NGF>¶�QS��MGNGF>�"�GQ^FDKUMGF[À�MGNGFDQ"�GM�H&NGFDQ�~>WGQ"HGFD�GFDMGC
��FDKJC
F�NGFDM k-

EGBDQD�YN�KJFPEGFDKl~�FDQS��FDMGNG��MGH�FDKJMGFDQ+�GM�HGFDFDKJHGMGFDLJFDM�~�W�QSHGFD�GFDMGC
��FDKJC
FP�D��FDT�LJQSFD���GWG�GFDM���WGC
LJFDM�WGNGFDQ
�a�D�GFDKJLJFDQSM�NGFDC�ORQSWYXZFY[GLJFDC��"�G��QSFDM�[��GM�MGFDM 32:

- ~�FDQS�DMGNGFDQS�GM�H�KUM�OaFDQ"C
W�MGFDM�W�NGFDQ����GIULJ��Q�NGFDC�¥^MGLJ��KJ�D[GIU�GM�HGC�[GW�MGLJFDTGLJFDCF|
- ~�FDQS�DMGNGFDQS�GM�H�KUM�OaFDQ"C
W�MGFDM�W�NGFDQ����GIULJ��Q�NGFDC���MG��FDMGN��GM�HGC
[�WGM�LJFDTGLJFDCF|
- ¦�FD�GFP}gFDMG�GLJ�DFDQ�NGFDQ��aWG�"LJ��BDQSF�|
- , FDKJLJFDQÀFDMGLJ��KJ�D[GIJ��MGH��GW�M�KUM�NGFDQ�¥^MGLJ��KJ�D[GIU�GM�H��GFDQS��FDMGNGFDLJFDM�¢^FD�D�GMGWGIUW gien;

- ¦�FD�GFP³SNGFDFDM��GM�N�~�W�QSC
�D�GIJ�DHGFP��WGM�}gFDMG�GLJ�DFDQSM�WGNGFDQ�¥qMGLJ��KJ�D[GIJFDQ"M |
- ~�FDQS�DMGNGFDQSLJF�OaQSKUWGQSKULJ�DLJFDMé��MGNé¢^FDQS��KJMGF��ÝNGKJF&C
KJ�D�7EGFDKUC
VGKJFDIUC
��FDKJC
F&BD�GC ��W�MG[��GQSQSFDMG�DC i-

LJ�GBDLJKJW�MGFDM��D��¸ KJLJEGFD��FDQSEGFDQSM�FDQSHGFDEGFDM�[���MGMGFDM�|
- À�MGNGFDQS��MGH��"BD�D�GIJKJ�D�GFDQ���MGN�LJFD�D�GMGKUC
�D�GFDQ����GC�HGBDMGH�C
BDMGMGBD�G��FDM |
- FD�GLJI # ¥^MGLUC
�D�GIU�G² �¡NGKJF�¥^M�LJ��KJ�D[GIJ��MGHÜBDEG�D�GE�QSFD�D�GFDMéWGNGFDQ�[�WÝ��VGIJFDLJL^MGFD�é�D�ÜC
LJQS��[�LJ��QSK e-

ren.

µ�KJFDQ0FDMGLJC
LJFD�GL�BDIJC
W FDKJM �aVGBDM�MG��MGHGC��GFDQS�G�DIJLUMGKUC��D��KJC
�D�GFDM NGFD� + K FDIM�RNGBDC�~�WGQSHGFY�GFDMyNG��QS�D� FDKJMGF
[GIJBDQSF�~�WGQ"HGFD�GFDMGC
��FDKJC
F��D�é��MGLJFDQSC�LJ�GLJ�DFDMÜ�GM�NéNGFDQ�£RWGQSNGFDQ"�GM�H ��NGKJFDC
F�~�WGQ"HGFD�GFDMGC
��FDKJC
F&C�W7�"IJFDT i-

EGFDI0��KJFy�$�GHGIJKJ�D�½�D�ª�GBDIJLJFDM # ¶�QSBD�GBD� EGFDC
�D�GQSFDKJEGL>FDKJMGF �$�GHGIJKJ�D�GFy���GC��GM�H BDMG�GBDM�N FDKUMGFDCÜB n-

C
�D�GBD�GIJKJ�D�GFDM�}gFDKJC�VGKJFDIJCF{

32 f7CEBhgjq4N;143�~�6D14r�TVUVW;W;W;mFi g4��UVp2p2Z:mFf7648:LMI>64C;64=�T:�;v;v;v;mFi g4X;X;p2Z@NE=;9�S7648:=;<>q4Pk6�TVUVW;W;W;mFi gÑU;UVpoZ�g
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³SM°NGKJFDC
FDMw¢^FDTGLJC�LJFDIJIJFDMw��KJQ"NwBD�G�D�°NGFDQ�NGQSKJLULJF ��FDC
FDMGLJIJKJ�D�GF OR�GM�[GLaNGFD�GLJIUKJ�D� {G¥^KUMGFà~�WGQSHGFD�GFDM�C
��F i-
C
F ���G² Ä È ÆG×ÝÖ�ÒGÓDÔÀÇY×DÅJÅJ×DÈ øiÖ�Õ^]Y×DÓDÔ ä�Ö�Ò��ÝÄ ÙéÒ�ÈGßg×DÈGÆGÃGÒ6Ö C
FDKJM # ���G�D� NGKJFDCé��KUQS[GL>WG�"�"FDMGC
KJ�D�GLJIJKJ�D���
C
LJFD�GL�BDEGFDQPKJM NGFDQ0LU�GFDWGQSFDLJKUC
�D�GFDMy¥^QSBDQSEGFDKJLU�GM�HyFDKJM�KJHGFDQ0~>WGQSHGFD�GFDM�C
��FDKJC
FDMy�D�GQ"�G�D[ |aNGFDMGMyFDKJMGKUHGF
}gFDC
�D�GQSFDKJEG�GM�HGFDMyC�KJM�NyC�Wy�G���SBDMGHGQSFDKJ�D�y��MGN [GWG��VGIJFDT ��NGBD²yKU�GQSF VGQSBD[GLUKJC
�D�GF�)gFDIJFD�GBDMG�p�D�Ý��K n-

NGFDC
Ll�"�GQ�FDKUMGFPHGQh�G²GFDQSF + BD�GI��GW�M�ORQSWÉXZFD[GLJFDM�BDMG� u�D��FDKJ�"FDIJM�KJC
L #

³S�D�y�GBDEGF EGFDQSFDKJLUC�NGBDQSBD�G�P��KJM�HGFD��KJFDC
FDM ��NGBD²yEGFDK�NGFDQ>���GC
��BD�GI�NGFDQ>~�W�QSHGFD�GFDM�C
��FDKJC
FpMGBDLJ�GQ"IJKJ�D�
BD�G�D� NGKJF ��MGLJFDQSC
�D��KJFDNGIJKJ�D�GFDM��>�G�"HGBDEGFDMG°EG�D� # OaQ"WGE�IJF���C
LJFDIJIJ�GMGHGFDM C
WG��KJF NGKJFn�aVGFD�DKJ�"KJ[GB NGFDC
OaQSWÉXZFD[GLJFDC°C
FDIUEGC
LgEGFDLJQSBD�D�GLJFDL®��FDQSNGFDM ���GC
C
FDM # ³"MnNGKJFDC
F�� )®BD�Ý��FDM C
KJM�N C�WGHGBDQ NG��QS�D�GBD�GC°OaQ o-

XZFD[GLJF&NGFDMG[�EGBDQD�GEGFDK�NGFDMGFDMéFDKJMGF°�"FDC
Lx�GW�QSHGFDHGFDEGFDMGF��ÝC
LJBDQSQSF°W�NGFDQiFDTGLUQSF�� [GWÝ��VGIJFDTGF°~�WGQSHGFD�GFDM s-

��FDKJC
F�����KJF�KJ�D�éC
KJF���FDKJLJFDQgW�EGFDMé[�QSKJLUKJC
KJFDQSLq�GBDEGF��GKU�GQSFDMÜ¦��GLJ�DFDMé�GBDEGFDMÜ[GBDMGM # £R�GQ�N�KJF�¥^MGLJ��KJ� k-

IJ�GM�H7NGFDNGKJ�DKJFDQSLJFDQi��MGN7W�EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJFDQi��MG��FDM�NG��MGH�C
C
WG�"LJ��BDQSF���BD�G�®NGKJF°C�KJ�D��N�KJFw�GW�QSIJKJFDHGFDM�NGF
��QSEGFDKJL6EGFD�DKJFD�GL _ ��HGI # �>EGC
�D��MGKJLJLFs #  ³aD� C
�D�GFDKJMGFDM°C
LJBDQ"QSF��4�"FDC
L6�GW�QSHGFDHGFDEGFDMGF WGNGFDQ�FDTGLUQSF��<[GWÝ��VGI e-

TGFP~�WGQSHGFD�GFDM�C
��FDKJC
FDM�KUM�NGFDQ+OaQSBDT�KJC�BDIJIJFDQ"NGKUMGHGC�MGKJ�D��LlC�KJM�MG��WGIJI #
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2.3. Õ�®j©ª�¦\®j©¦�«�õ�Ö�®�¦\©«�¦�õh¨¦!¯'©¥�¨¦�ò-±�®�§O¦�ó�¦�«�¤�ö/¦�©¤\¦
³SM NGKJFDC
F�� ��EGC
�D�GMGKJLJL®��FDQSNGF7KJ�D�*��QSKULJFDQSKJFDM*�"�GQ �"IJFDTGKJEGIJF7~�W�QSHGFD�GFDMGC
��FDKJC
FDM*�D�GQà�aWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�HwBD�G�"C
LJFDIJIJFDM � ��FDIJ�D�GF NGKJF EGKUC
�GFDQ�EGFDC
�D�GQSKJFDEGFDMGFDMw��WGMG�DFDVGLJFà�D�GC
BD���&F�MG�SBDC
C
FDM # ¸nKJL+µ�K l-
�"F�NGKJFDC
FDQ���QSKJLJFDQSKJFDMªC�WGIJIJFDM*NGBDM�M½KJ� ��FDKJLJFDQÀFDM½~�FDQSIJBD�G��NGFDQ���QSEGFDKJLPKJM½��BDVGKULJFDIx¦½¤>Oa¥^¦(�qNGKJF
�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M½KUM½��BDVGKJLJFDI ¡ �GM�N C
�D�GIUKJFD²GIJKJ�D�½KJM½��BDVGKJLJFDI[r½��MGC
�DLJ�DFy�"�GQ�FDKJMGFyFDKJHGFDMGF��
¤�Oa¥^¦�S[GWGMG�"W�QS��F0~�WGQSHGFD�GFDMGC
��FDKJC
F0�GM�LJFDQSC
�G�D��L���FDQSNGFDM # ¦�FDEGFDM�NGFDQ�£aIJFDTGKJE�KJIUKJLJ�DLM�YNGKJF>KJ�D��KJM�NGFDM
£aQSBDHGFDC
LJFDIJIU�GM�HGFDM _  YB�ai�D�GQ®£aIJFDT�KJEGKUIJKJLJ�DLxKJ� IJBD�G�"FDMGNGFDM OaQSWÉXZFD[GLx�GM�N _  YE�aP�D�GQi��MGVGBD²�EGBDQS[GFDKJLx��WGQ
OaQSWÉXZFD[GLJEGFDH�KJM�M BDNGQSFDC�C
KJFDQSF��+��FDQSNGF7KJ�D�*BD�G�D� NGKJFéVGQSBD[GLJKUC
�D�GF���MGLJFDQSC�LJ�GLJ�D��MGH KJ� Oa�GMG[GL _ s�a E e-

rücksichtigen.

¡5×�Á�Ø Ù�ýÀÇ�!¾À(Ú�ýÃ�À�¾Bª�Á�»�»�ý»\»�À�Äjú\Á�¾�Ã?¬�À�Ä ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀOÂ(ý�¿ ù À�ÄjûÂ�»¬�À�Äj½�»\Å�À�»�½\ÂbÅ�À�Å�Á�»�Å�À�»�ü-À�Ä¤¬�À�»kÛ
µ�KJFDQSEGFDKiHGKJIULiFDC �D�*�GM�LJFDQSC
�G�D�GFDM���KUMG��KJFD��FDKJLPFDKJMGF.)gFDC
LJQS��[GLJ��QSKJFDQS��MGH*NGFDC ~�WGQ"HGFD�GFDM�C BD�G�D� imøiÖ�ÕM]Y×DÓDÔJïD×ÝÖ�ÅJÒ+ÇJÐ �$�GHGIJKJ�D�°KUC
LM���GM�N°��FDIJ�D�GF�¸nFD�D�GBDMGKJC2��FDM°NGKJF�~�WGQSHGFD�GFDMGC
��FDKJC
F>EGKJFDLJFDLM�4�G��NGKJFDC
F
�D�w�GM�LJFDQSC
LU�GLJ�DFDM # ³"MGLJFDQSFDC
C
BDMGL6KJC�L+BD�G�D�wNGKJFà��QSL6NGFDQ�A�W�[G�G��FDMGLJBDLJKJWGMw��WGM ~>WGQSHGFD�GFDMw��MGN ~>WGQ"H e-

�GFDMGC
��FDKJC
F7��MGN NGKJF�)gWGIUIJF7NGFDCw¢^FDB���C _ ��[GQSFDBDLJKJ�GF7³SMGNGKU�GKJN��GFDM�� W�NGFDQÖ��BD�GC
�"�G��QSFDMGNGF.)gFDC
C
W�� r-

�DFDM���a # + �GC
�DLJ�DIJKJ�D� C
W�IJIJLJFàN�KJFà}gFDNGFD�GLJ�GM�Hw�GM�N NGFDQ'� ���SBDMGH �GW�M ��Q"EGFDKJLJC�NGW�[G�G��FDMGLJFDM C
WG��KJF NGKJF
�aLJQSBDLJFDHGKJFPEGFDK�NGFDQ+�aKJ�D�GFDQS��MGH�KJ��QSFDQ���W nC�KUC
LJFDMG�PEGFDBD�D�GLJFDLl��FDQSNGFDM #

¥^KJMGF��D��FDKJLJF�£aQSBDHGFDC
LJFDIJIJ�GM�H ��NGKJF�FDMGHé��KJL^NGFDQ®FDQSC
LJFDMé�D�GC
B�����FDMG�G�DMGHGLM�ÝEGFDLUQSKJ�"�"L�NGKJF&KJ� �GWGQSKJHGFDM
��EGC
�D�GMGKULJLlFDQSIJ�D��LJFDQSLJF0¸y�GH�IJKJ�D��[GFDKJLM�YNGKJF0~�WGQ"HGFD�GFDMGC
��FDKJC
F0�D��OaQSWÉXZFD[GL beginn BDM�NGKJF0C�VGFD�DKJ�"KJC
�D�GFDM
}gFDNGKJMGHG��MGHGFDM _ EGFDLJFDKJIJKJHGLJFnOaFDQSC
W�MGFDM �x¥^QS�"BD�GQS�GM�HGFDM ��¥^KUMGC
BDLJ�Dw��M�N#¥^MGLJ��KJ�D[�IJ��MGHGC�[GW�MGLJFDTGL^����QSL
�GM�N$� ���SBDMGH�NGFDC�OaQSWÉXZFD[GLJFDCja�BDMG�Y�GVGBDC
C
FDM�{

(1b) Üj»�ü-ýÀ�ü-À�ý¿�À�ÄVÂ�Ý�Å�¾ý���ú\¿	¬�ýÀ ù º�ÄjÅ�À�ú�À�»�¼Fü-À�ý¼jÀ � »�£ Á�¼j¼V½�»\Å�À�»�Á�»^¬�ýÀ�¼$£ À(¿jý � i-¼¤��ú�À�» Ã À(¬�ý»\Å�½\»�Å�À�»�½�»F¬d¬�ýÀ�Ã�À�¿À�ý¾ý�Å�¿À�»���À�Äj¼Vº�»�À�»^¿j½^��Äjº¨Þ³À(ª tbeginn?

¥^MGLJC
�D�GFDKJNGFDM�NÜKJC�L��GKJFDQ�N�KJF$��MGLJFDQSC�LJ�GLJ�D��MGH���N�KJF��GWGM NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F�C
FDIUEGC
L^�D�ÜNGKJFDC
FDQ�� n-

VGBDC
C
��MGH HGFDIJKJFD�"FDQSL���KJQSNyC
WG��KJF NGFDQ>���G�"��BDMGN ��NGFDQ>�"�GQ>FDKUMGFpC
WGIJ�D�GFp��M�VGBDC
C��GM�H õ4ÇwøiÖ¨ÕM]Y×DÓDÔJÃ e-Ê+Ä È�È EGFDLJQSKJFDEGFDMw��FDQSNGFDM°���G² # £a�GQ�[GIJFDKUMGFDQSF OaQ"WYXZFD[GLJF ���DQSF ��FDKJLJFDQS�GKJM°KJM�LJFDQSFDC
C
BDMGLM� W�EwC
KJ�D�wBD�G�D�
FDKJMGF ��FDMGKJHGFDQxBD�G�"��FDMGNGKJHGF ³"MGC
LJBDMG� �"KJM�NGFDMwIJ�D²�LM�4��FDIJ�D�GFàFDKJM �"�GQx��IJFDKJMGV�QSWYXZFD[�LJFàC
KUMGM��GWGIUIJFDCP~�W r-

HGFD�GFDM�EGFDC
�D��QSFDKJEGL #

A�KJF0IJFDLJ�DLJF0£aQSBDHGFDC
LJFDIJIJ�GM�H�EGFD�DKJFD�GL�C
KJ�D��MGKJ�D��L�N�KJQSFD[GL�BY�G�qNGKJF>£aIJFDT�KJE�KJIJKJLJ�DLM�DC
WGM�NGFDQ"M&�DKJFDIJL��GKJFDIJ��FD�GQ
BD�G�+NGKJFP~�FDQS��FDMGNGEGBDQS[GFDKJL�NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
FPKUM�NGFDQ+ORQSBDTGKJC;{
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¡5ß�Ø Ù�À�¾���ú�À�£ ÄjÁ�ª�¿ý¼¤��ú�À ½ »�¿À�ÄV¼j¿�¾\¿�¿V½�»\Å$¾ýÀÄ�!À�Äj¿B¬�ýÀ ù º�ÄjÅ�À�ú�À�»\¼jûü-À�ý¼jÀÇ��¾�Äk¬�ýÀ�¿�Â�Å�¾ý���ú�À�» � ½��ÑÅ�Á�Ã�À�»�ý�Âà��ÄVº¨Þ³À(ª�¿áÛ
¸nKJLqNGKJFDC
FDQ�£aQSBDHGF�C�WGIUIJFDMÜ~�WGQ"HGFD�GFDMGC
��FDKJC
FDMÜFDM�LJIJBDQS��Lq��FDQSNGFDM �¡NGKJF��D��BDQ�HG��LJF�LJ�GFDW�QSFDLJKJC
�D�GF�� n-

C
�DLJ�DF&EGKJFDLJFDM �ÝC
KJ�D�7BDEGFDQgKJMéNGFDQgOaQ"WYXZFD[GLUVGQSBDTGKUC M�KJ�D�GL^WGNGFDQgMG��Q®C
�D�G��FDQSIUKJ�D�7�G��C
FDLJ��FDM7IJBDC
C
FDM # E-

EGFDMGC
W�C�WGIJI��GM�LJFDQSC
�G�D��Ll��FDQSNGFDM �É��KJFP�GKJFDI�VGQSBD[GLUKJC
�D�GF���MGLJFDQSC�LJ�GLJ�Y�GM�H �ÉNGKJFPKJM�NGFYQ+LJ�DHGIJKJ�D�GFDM���Q"EGFDKJL
�GKJIJ�"QSFDKJ�D�nKJC�LM�RNGKJFÜ~�WGQ"HGFD�GFDMGC
��FDKJC
FÜNGFDM EGFDLJFDKJIJKUHGLJFDM OaFDQSC�WGMGFDMnBDM NGKJFÜµ�BDMGNnH�KJEGLgW�NGFDQ W�E N�KJF
¥^QSC
LJFDIJIJ��MGH��GW�M&�DBD�GIJQSFDKJ�D�GFDM&�GW�QSHGFDC
�D��QSKJFDEGFDMGFDM°A�W�[G�G��FDMGLJFDM°NGKJF���QSEGFDKJLaFD�GFDQ^EGFD�GKUMGNGFDQSL # A�FDMGM
NGKJFP~�WGQ"HGFD�GFDMGC
��FDKJC
FPC�WGIJI�K ��¥^MGNGFD�"�SFD[GL XZBPNGBD�D��NGKJFDMGFDM �ÉNGBDC�~>WGQSHGFY�GFDM�KUM�NGFDQ+OaQSBDT�KJC��D��IJFDKJLJFDM {

" ¯ K()�-0@ 4Z; C704â)¶.01�7+@ã1�3�/�1�3546'*7�9Q)¶��9Q10G�)0/�/^46)0GBK0%�1+@ 10.0a¶; /�461�9Q)070G	K!4ZK()L�01+; %(4
'dK()+9:)>4ZK()>��9Q10G2)0/�/¶9Q)��+9Q)0/2)+%(4â704Z; 1+%iG27+%iM�)<-(/�)�,>461>,+9$; l�)>4ZK()>70G�4¼-(7+@2�+9Q1 c-

)0/�/[1030/2103546'87+9Q)?,0)0l2)+@ 10��C)�%(4ZS fk]$²+)�9$%0; 7+C&)>m(n�n0n+I�_&S�q0b
��IJC�FDQSC
LJFp~�W�QSHGFD�GFDMGC
��FDKJC
Fp��FDQSNGFpKJ�D�yKJ� �"WGIJHGFDMGNGFDM ��BDVGKULJFDIg¤�Oa¥^¦ �GW�QSC
LJFDIJIJFYMn��MGN BDMG�GBDM�N
NGFDQ��GKJFDQ>EGFDC
�D�GQ"KJFDEGFDMGFDMn£RQSBDHGFDC
LJFDIJIJ��MGHGFYMn��MGLJFDQSC��G�D�GFDM �RKJMG��KJFD��FDKJLg¤�Oa¥^¦ �"IJFDTGKJEGIJFÜ�RWG�"LJ��BDQ e-

FDMGLJ��KJ�D[GIJ��MGH FDQS�$�GHGIJKJ�D�GL�WGNGFDQ&C
KJ�D� �D�G��KJMGNGFDC
L BDIJC�)gBD�Ý��FDM �D�GQ°¥^QSC
LJFDIJIU�GM�H FDKJMGFDQ°�"IJFDTGKUEGIJFDM
~�WGQSHGFD�GFDM�C
��FDKJC
FPFDKJHGMGFDL #





3. ä�Ýkå4Ú�í	ê¤æjákâ;Ü�Ú�åkêVÚ�çàç�â;ákí	Ú	Þ�ÞÌè/å[é'Ühâ;ákå[êæÚ�åkê�ì�åkçàë�ákêÐì	êjÜhákåÈìÌäWçLèxë
³SM�NGKJFDC
F�� ��BDVGKJLJFDI�C
WGIJIlMG��M�NGFDQ ÷�ÃM]Y×DáDÔZÌÕ6Ö
Ä ×DÈGÔJ×DÆ�øiÖ�ÕGáD×DÙ
Ù�Ï^ÈGïÝÄJÖ¨ÕGÈGê�×DÈGÔlÒGÈ�Æ�ù�ÕGÔJÒ�ÔZÄ Õ�È�_ OPEN)

BDIJC�FDKJMGFÊ� ��HGFDEG�GMGH��D��QwA�FD�"KJMGKJLJKUWGM �GW�M�~�W�QSHGFD�GFDM�C
��FDKJC
FDM#��WGQ"HGFDC
LJFDIJIJL���FDQ"NGFDM # ¦�BD�D�#NGFDQ
~�WGQSC
LJFDIJIU�GM�H&��FDQSNGF>KJ�D�&BD� ¥^MGNGF>NGFDCg��BDVGKJLJFDIJCgEGFD��QSLJFDKJIJFDM �DKJM&��FDIJ�D�GFDM°��C
VGFD[GLJFDM&¤�Oa¥^¦±NGKJF�KUM
NGFDQÜ��WGQSIUKJFDHGFDMGNGFDMû��Q"EGFDKJL�HGFD�"WGQSNGFDQSLJF½£RIJFDTGKUEGKJIJKULJ�DL��D�û��MGLJFDQSC�LJ��LJ�DFDMû�GFDQÀ��BDH # + �GQéHGFDMGFDQSFDIJIJFDM
¥^KJMGWGQ"NGM��GM�H �GW�M�¤�Oa¥^¦ ��MGLJFDQSC
�D�GFDKUNGFDLà¶�QSBD�GB�� NGQSFDK�¶�FDMGFDQSBDLJKJWGMGFDM��GW�M#WGEÉXZFD[GLUWGQ"KJFDMGLJKJFDQSLJFDM
Vorgehensweisen33:

+ �GQ�FDQSC
LJFDM*¶�FDMGFDQSBDLJKJWGM*��MG�"BDMGHªNGFDQd �����eGFDQ$%
BD�GQSF ��FDQSNGFDMªBDIJIJF ~�WGQ"HGFD�GFDMGC
��FDKJC
FDM _ ¶>QSBD�GB��
C
�D�GQSFDKJEGLx��WGM`����FDLJ�GWGNGCj�����GH�I # ��E�C
�D�GMGKULJLks #  w�D�GQ0}gFDHGQ"KJ�"�"C
[GIJ�DQS�GM�H�aPHGFD�D�D�GIJLM�lNGKJF ��WGM ¥^KJMG�DF l-
VGFDQSC
W�MGFDM _ �D�&NGFDM&EGFD[GBDMGM�LJFDQSFDM°�D�D�GIJFDM°��KJFDQx� # B # }gWGWG�D� �F)g�G��EGBD�GHG� �F&gWGBYNw�GM�N°A�FD¸nBDQS�DW�ax�"�GQ
KJ�GQSFnFDKJHGFDMGFDM OaQ"WYXZFD[GLJFnFDMGLJ��KJ�D[GFDIUL ��MGN C
VG�DLJFDQ&�GFDQ��G�"�"FDMGLJIJKJ�D�GLà�>�GQSNGFDM # ORQSW�EGIJF���F EGFDC
LJBDMGNGFDM
�GKJFDQ���WGQ�BDIJIJF�� NGBDQSKJM �¡NGBD² NGKJF�����LJW�QSFDMpM�KJ�D�GL+�GEGFDQ�HGFDMG��HGFDMGN�)gFDC
C
WG��QS�DFDMp�GFDQS�"�GH�LJFDM �·�Ý� FDKJMGF
�GWGIUIJC
LJ�DM�NGKJHGF ~�W�QSHGFD�GFDM�C
��FDKJC
F �D�wEGFDC
�D�GQSFDKUEGFDM # ¸nFDKJC�L6IJBDH°NGFDQ�£RWG[��GCiBD�G�xNGFDQ�A�BDQSC
LJFDIJIU�GM�H ��MGN
¦�WGLJBDLJKJW�M NGFDQiOaQ"WGE�IJF���EGFDQSFDKJ�D�GF��lBDIJC
W FD�GFDQPK � }gFDQSFDK �D� �GW�M ¢^FD�D�GMGKJ[GFDM�BD�GC�¤�Oa¥^¦ _ �GH�I # � b-

C
�D�GMGKJLUL ¡�# s # ¦�a4�YC�W�NGBD²�I eNGKUHGIJKJ�D��FDKJM�����C
C
�D��MGKJLJL�FDKJMGFDQ�~�W�QSHGFD�GFDM�C
��FDKJC
FPQSFDBDIJKJC
KJFDQSLl�>�GQSNGF #

¸nKJLJLJFÜNGFDQb �����eGFDQk%
BD�GQSFÜ[GBD��FDMnNGBDMGMnNGKJFéW�EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJFDM ~>WGQSHGFD�GFDM�C
��FDKJC
FDM NGFDQ��D��FDKJLJFDM
¶�FDMGFDQSBDLJKJWGMwBD�G� # ¤�EG��W��GIaNGFDQx���GLUWGQSFDM�[GQSFDKJC®NGFDQxFDKUMG�DFDIJMGFDMw~�WGQ"HGFD�GFDMGC
��FDKJC
FDM°MGWG�D�wKJ�&��FDQ�BD�G�
[GIJFDKJMGF>¶�QS��VGVGFDM�W�NGFDQ^¥^KJMG�DFDIJVGFDQSC�WGMGFDM�EGFDC
�D�GQS�DM�[GLR��BDQD�DKJC
L�NGFD�GLUIJKJ�D�&�D��FDQS[GFDMGMGFDM��DNGBD²&¥^KJMG�"IJ� s-

C
F>NGFDQ^BDMGNGFDQSFDM°�>�GLJW�QSFDM°BD�G�^N�KJF�MGFD�°FDMGLUC
LJFD�GFDM�NGFDM°FDKJMG��KJQ"[GLJFDM # ¥^KJM&HG��LJFDC®}gFDKJC
VGKJFDIREGKJFDLJFDM&�GKJFDQ
NGKJFwKJM Objectory FDKJM�HGFD�"�G�GQSLJFDM ��MGN KJMG�D��KJC
�D�GFDM C
FD�GQPVGW�VG��IJ�DQSFDMy��MG��FDMGN��GM�HGC
�"�DIJIJF 34 ��NGKJF BDIJC
¢^FD�D�GMGKJ[��D�GQ�¶�FDC
�D�G�D�"LJC
VGQ"WG�DFD²GBDMGBDI  ·C
FPKJM��GKJFDIJFDM�~�WGQ"HGFD�GFDMGC
��FDKJC
FDM���KJFDNGFDQS� u�"KJM�NGFDM�C
KJM�N 35.

³SM�NGFDM�IJFDLJ�DLJFDM�%
BD��QSFDM�C�KJM�N�NGBDM�M�NGKJF0~�WGQ"HGFD�GFDMGC
��FDKJC
FDM�NGFDQ�NGQSKJLULJFDM�¶�FDMGFDQSBDLJKJW�M�BD�G�"HGFD[GWG����FDM �
�D��NGFDMGFDM�BD�G�D��¤>Oa¥^¦#HGFD����QSL # A�KJFDC
F0~�W�QSHGFD�GFDM�C
��FDKJC
FDM���FDQSNGFDM�FDKJMGFDQ"C
FDKJLJC��GW�M�FDKJMGFDQ�HGQh�G²GFDQSFDM
¶�F���FDKJMGNGF��GWGM°�>�GLJW�QSFDM°FDMGLJ��KJ�D[GFDIJL _ KJ� £aBDIJIa�GW�M°¤�Oa¥^¦±�GBDM�NGFDIJLaFDCgC
KJ�D�°�G� NGBDC®¤�Oa¥^¦ Con-

C
WGQ"LJKJ�G�¬��KJLi�GEGFDQ°¦�e*¸nKJLUHGIUKJFDNGFDQSM 36a ��MGN �GBDEGFDM NGBDQS��EGFDQà��KJMGBD��CwNGBDC + KJFDIM�6�"�GQ�NGBDC HGFDC
B���LJF
~�WGQSHGFD�GFDM½NGFDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H���M�LJFDQSC
LU�GLJ�D�GM�H �D�½IJKJFD�"FDQSM ��MGN½MGKJ�D�GL0M��GQ&�"��Q&FDKJMG�DFDIJMGF

33 f7CEBhgj�78:q43;q4P�64I!q4BhgjTVUVW;W;u;mFi g4nEZ�g
34 w�=;CEBhgË���(
7LÐ6�È�q4LÐ64L¸�³mF?FCEBhg � qD14A;H;LMA;=�64I!qDBhgjTVUVW;W;�;ZVg
35 Ï�64=;I>8:q4B!LM<>=;9�LM<>6�}!g ~Ogjq4N;143�<>P��ÒN;LM64�:14q4LÐ64�:9;8:<>?;64=�q4�;�;8:AFqD143;�	T:?;CEBhgjG7H;LM143;=;<>I>I!n�g �;ZVg
36 f7CEBhgj�764=;9;648:LMA;=;�:i�64B>B>648:L-64I!qDBhgjTVUVW;W;X;ZVg
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¢^FDKJIJF # ¤�Oa¥^¦<�GFDQSC
�G�D�GLM�ÝNGKJFDC
FDC + KJFDIxBD�G�D�7NGBDN��GQS�D���D�7FDQSQSFDKJ�D�GFDM �ÝNGBD²�BD�GC �GKJFDIJFDM�~>WGQSHGFY�GFDM s-

weisen37 HG�GLJFi�GM�N�EGFD���D�GQ"LJFi³SNGFDFDM���EGFDQSM�WÝ����FDM����GQSNGFDM #

3.1. Überblick
+ �Ý� HGFDMGFDQSFDIJIJFDMp~�FDQSC
LJ�DMGNGMGKUCF�·�GEGFDQ�NGFDMÜ���G�"EGBD�p��WGMÜ¤>Oa¥^¦ �GM�NÜ�D�GQ�³"NGFDMGLJKJ�"KJ[GBDLJKUWGMpNGFDQ��aLJ� r-
[GFDM���MGN7�a�D�G���D�D�GFDM���FDQSNGF°KJ�D�7�GKJFDQi�D�GMG�D�D�GC�L�FDKJMGFDM`�>EGFDQSEGIUKJ�D[ ��EGFDQPN�KJFwHGFDMGFDQSFDIJIJFDM ¶�Q"�GM d-

C
�DLJ�DF0�GMGN�¶�FDNGBDMG[GFDM���WGM&¤>Oa¥^¦ûHGFDEGFDM #E, FDC
FDMGLJIJKJ�D�GF>¶�Q"�GM�NGHGFDNGBDM�[GFDM&IJBDC
C
FDM�C
KJ�D��EGFDQSFDKJLJC�BD�GC
NGFDQ�}gFDNGFD�GLJ��MGH�NGFDC���[�QSW�MÝ ¡��C	��¤�SOaS¥^S¦���C
FDIJEGC
L��GF rauslesen:

í�î �ã¾�Äkï�º�Ã¨Þ³À(��¿û�º�ÄjýÀ�»�¿À(¬�ð, KJF��GKJFDIJF����GLJWGQSFDMª�"FDC
LJHGFDC
LJFDIJIULP�GBDEGFDM���IJKJFD�"FDQSLPNGKJF�¤�EÉXZFD[GLUWGQSKJFDMGLUKJFDQS��MGHªFDKUMGF�HG��LJF`��MGLJFDQSC�LJ� t-

�D�GMGH ����WGMG�DFDVGLJF�NGFDQ�QSFDBDIJFDM , FDIJL^MGBD�GLJIJW�C _ FDM�HGIJKUC
�D� {�� seamless«agKJMéFDKJMéOaQ"WGHGQSBD�&� �D�7�GEGF r-
setzen38 # £a��Q^N�KJF>�GKJFDQqEGFDLJQSBD�D��LJFDLJF>¥^MGLJ��KJ�D[GIJ��MGH�NGFDN�KJ�DKJFDQSLJFDQ^��MGN&HGQ"WG²GFDQ��>MG��FDMGNG�GMGH�C
C�WG�"LJ��BDQSF
KJC
L��GW�Q0BDIJIJF�� NGKJF A��GQS�D�GHG�DM�HGKJH�[GFDKJL�NGFDQ>¤�EYXZFD[�LJWGQ"KJFDMGLJKJFDQ"�GM�H ��WGMyH�QSW�²GFDQ>}gFDNGFD�GLJ��MGH ��NGBpN�KJFDC
FDKJMGFp��FDKJLJHGFD�GFDMGNGFÜ~�FDQSFDKJMG�GFDKJLJIUKJ�D�G��MGH NGFDQ�C�VGQSBD�D�GIJKJ�D�GFDM ��WGMG�DFDVGLJFÜKUMnBDIJIJFDMn¥^EGFYMGFDMnNGFDQ�¥qM t-

��KJ�D[GIJ�GM�H _ �GW�M ¶�FDC
V�QS�D�D�GFDMp��KJL+��MG��FDMGNGFDQSM �GEGFDQ�NGKJF��"BD�D�GIJKJ�D�GFDMp¤�EYXZFD[GLJFàEGKJCP�GKUMp�D�GQ�³S��VGI e-

��FDMGLJKJFDQS�GMGH�V�QSW�HGQSBD�&��KJF�QSC
VGQSBD�D�GIJKJ�D�GFDQ�¤�EYXZFD[�LJF�aqC�LJBDQS[��GFDQSFDKJMG�"BD�D�GL # ¸nF� ¡FDQ _  �����r�a��"WGQSNGFDQSLlNGF��
FDMGLJC
V�QSFD�D�GFDMGNÜN�KJF�[GW�MGC
F����GFDMGLJF�¦��GLJ�D��MGHÜNGFDQ�WGEÉXZFD[GLJW�QSKJFDMGLUKJFDQSLJFDMé³"NGFDFDMéKJMÜC
FDKJMGFD� � Seamless-

MGFDC
C Principle«:

f$±[M0» )0G�46��1+9$; )+%(46)�,¹; ,�)070/�7�9Q)ºC&)07�%(4�461RM0)R7��0�+@ ; )0,R461R7+@ @�/�46)0�0/�1�3�/�1�3546'*7�9Q)
,0)0l�)�@ 10��C)�%(4ZI?; %(G	@ -�,+; %�.E7+%�7+@ a(/	; /	I&,0)0/	; .+%0I?; C�+@ )+C)+%(46704Z; 1+%º7�%(,ÑC&7+; %(4 e-

%(7+%(G2)+I7+%�,¥461¥,0)0GB9Q)070/�)¥4ZK()¥.070�0/�M0)046'*)�)+%�4ZK�)0/�)�/�46)0�0/	S �i]$=&)Ba()+9m(n0n�³+I
S. �0q0b

���G�PNGFDQ0BDMGNGFDQSFDM �aFDKJLJF [GBDM�MyC
�D�GIU�GC�C
KJH BDQSH��Ý��FDMGLJKJFDQSL���FDQSNGFDM ��NGBD²yC�KJ�D�yHGFD��KJC
C
F �aV�QS��MGHGFpKUM
NGFDQ�� ��C
FDLJ�D�GMGH�MGKJ�D��L��GFDQS��FDKJNGFDM�IJBDC
C
FDM 39 # A�BDCgIJKJFDHGL�� # B # NGBDQSBDM �DNGBD²&BD�G�qNGFDQ^�GW��GFDM&��E�C
LJQSBD[�L i-
WGMGC
FDEGFDMGF*NGFDQÜ��MG�"WGQ"NGFDQS��MGH�C
FDQS�"BDC
C
�GM�HûFDEGFDM([GFDKJMGF )g�G�D[GC
KJ�D��L�BD�G�pLJFD�D�GMGKUC
�D�GF½A�FDLJBDKJIJC ��WGM
OaQSW�HGQSBD�&��K FDQSC
VGQSBD�D�GFDM7W�NGFDQ®µ�BDQSNG��BDQSF&HGFDMGWG����FDM7��KJQSN7�GM�N7BD�G�D�éMGKJ�D�GLxH�FDM�WÝ����FDM���FDQSNGFDM
C
WGIJI # µ�FD�GLJF&��MGNéKJM7BYEGC
FD�GEGBDQSFDQ + �G[��GMG�"L���KJQ"N7FDC BDEGFDQ®��FDKJLJFDQ"�GKJMéC
WéC
FDKJM��ÝNGBD²éBD�G�gMGKJFDNGQ"KJHGFDQSFDQ

37 f7CEBhgj�764=;9;648:LMA;=;�:i�64B>B>648:L-64I!qDBhgjTVUVW;W;X;m;i-gjlEZVg
38 f7CEBhgÒq4B>B�CE6DPk64<>=F6OÔ\<>I>648�q4I>N;8 }DN;8 Î7H��h64r;I>A;8:<>64=;I><>648:N;=FC�57<�6�}!g ~Og³�7q4PkPkq�64I�q4Bhg³TVUVW;W;l;Z A;9;648 � q414A;H;LMA;=ð64Iq4BhgjTVUVW;W;�;ZVg
39 f7CEBhgj�78:q43;q4P�64I!q4BhgjTVUVW;W;u;mFi g4sEl;p2p2ZVg
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��EGC
LJQSBD[�LJKJW�MGC
FDEGFDMGF/[�BDIJC
W�EGFDKJC�VGKJFDIJC
��FDKJC
F>EGFDK�NGFDQ^³S��VGIJF���FDMGLJKJFDQS�GMGH�[&��MG��W�QS�GFDQSHGFDC
FD�GFDMGF>¥^M t-

C
�D�GFDKJNG��MGHGFDM�HGFDLJQ"WG�"�"FDM���F rNGFDM �YNGKJFPNGBDM�M��D��FDKUMGFD� ¥^EGFDMGFDMGEGQS�G�D���"�G��QSFDM #

¢^QSWGLJ��NGKJFDC
FDQ�¥^KUMGC
�D��QS�DMG[G��M�HGFDMpE�KJFDLJFDL�NGKJF��GFD��LJKUHGF�¤�EYXZFD[GLUWGQSKJFDM�LJKJFDQS��MGHÜFDKUMGF�A��GQS�D��HG�DMGHGKUHG[GFDKJL^�
NGKJF�C
KJ�D� KJM OaQ"WYXZFD[GLJFDM N��GQS�D�GBD�GCPNGBD�D�pM��GLJ�DFDMpIJ�D²�LM�·�GW�MÜFDKJMGFDQ�)gFDVGQS�DC
FDMGLJBDLUKJW�MÜNGFDC>BDEG�D��EGKUIJNGF n-

NGFDM#¶�FDC
�D�G�D�"LJC
VGQSWG�DFDC
C
FDCyFDKJMGFDM#��FDKJ�D�GFDM(��MGN#KJM(��FDKJLJFDM(¢^FDKJIJFDM#QSFD�GFDQSC
KUEGIJFDMà��EGFDQ"HGBDMGH#�D�GQ
³À��VGIJF���FDMGLJKJFDQS�GMGHw�D�°C
�D�GBD�"�"FDM 40 # ¤�Oa¥^¦���MGLJFDQSC�LJ�GLJ�DLaNGKJFDCi��KJL6FDKJHGFDMGFDMw~�WGQSC
�D�GIJ�DHGFDMwC�WG��KJFà��KJL
~�FDQS��FDKJC
FDMwBD�G��NGFDLJBDKJIJIJKJFDQSLJFDQSF �^KJLJFDQSBDLJ�GQxKUM°NGFDMw}gFDC
�D�GQSFDKJE��GM�HGFDMwNGFDQ��>�G�"HGBDEGFDM ��MGNw¢^FD�D�GMGKJ[GFDM_ �GH�I # ��BDVGKJLJFDIB¦ # s # s���MGNP¦ # s # ¦�a #

� î �ã¾�Ä���ÄVº���À�¼j¼+ �GQ>�RLJQS��[GLU�GQSKJFDQ"�GM�H NGFDQ0~�WGQ"HGFD�GFDMGC
��FDKJC
Fp��MGNyBDIJC�¤�QSKJFDM�LJKJFDQS��MGH�C
�GKUIJ�"FpK � LJBDLJC
�D�D�GIJKJ�D�GFDM ~�W r-

HGFD�GFDMpC
FDIJE�C
LM�·EGKJFDLJFDL�¤�Oa¥^¦ BDIJCPHGQh�G²�LJF�¥^KJMG�GFDKJL+FDKJMp�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJI�EGFDC
LJFD�GFDMGNpBD��C>��[�L i-
�GKJLJ�DLJFDM �aBD�G�>NGBDC�KJ�D�nKUMn��E�C
�D�GM�KJLJL8¦ # s #   M�WG�D� FDKJM�HGFD�GFDM ��FDQSNGF # �aWG��W��GIgNGKJFé��[GLUKJ��KJLJ�DLJFDM BDIJC
BD�G�D� NGKJFàNGBDQ"�GMGLJFDQ"IJKJFDHGFDMGNGFDMw��WGMG�DFDVGLJF NGFDQ����G�"HGBDEGFDM �GM�Np¢^FD�D�GMGKJ[GFDM _ C # � # a�C�KJM�Np[GBDLJBDIJW�HGBDQSLJKUH
EGFDC
�D�GQSKJFDEGFDM �DC
W�NGBD²°�"��Q�XZFDNGF�C�VGFD�DKJ�"KJC
�D�GF�¤�QSHGBDMGKJC
BDLJKUWGM�C
�W�NGFDQ^OaQ"WYXZFD[GLUC
KJLU�GBDLJKJW�M°FDKJM&VGBDC
C
FDM�NGFDC
�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIl�D�GC
B��&��FDMGHGFDC
LJFDIJIJLl��MGN�BDM�HGFDVGBD²GLl��FDQSNGFDM�[GBDM�M #
ñ î �ã¾�Ä ñ »kòÐýÄVº�»\ÂbÀ�»�¿
A�KJFDC
F ��MGVGBDC
C
��MGH 41 HGFDC
�D�GKUFD�GLaKJM�MGFDQS�GBDIUEwFDKJMGFDQ'����HGFDEG�GMGH �4NGKJFàKUM ¤�Oa¥^¦ FDEGFDMG�"BDIJIJCPBDNGQSFDC
C
KJFDQSL
��KJQSN # µ�KJFDQS�D� HGFD���GQSFDM �GKJFDIJF�¥^IJF���FDMGLJF���NGKJF�KJMpLJQSBDN�KJLJKUWGMGFDIJIJFDMÜ~>WGQ"HGFD�GFDMGC
��FDKJC
FDMpMGKJ�D�GL�EGFDQS�G� k-

C
KJ�D�GLJKUHGL®����QSNGFDM��6��KJFé� # } # NGFDQà¥^KUMG�"IJ�G² ��WGM �aWG�"LJ��BDQSFD��FDQS[G�DFD�GHGFDM*�GM�N*¢^FD�D�GMGW�IJW�HGKJFDM �+�>� s-

��KJQS[G��MGHGFDMpNGFDQg¤�Q"HGBDMGKUC
BDLJKJW�MGC
[��GIULJ�GQSFDM _ C�WG��W��GI^N�KJF�NGFDQg¥qMGLJ��KJ�D[GIU�GM�HGC
gBDIJC>BD�G�D�ÜNGKJF�NGFDQg� n-

��FDMGNG�GM�HGC�WGQ"HGBDMGKJC
BDLJKUWGM�a�C�WG��KJFÜ³SM�NGKU�GKJN��GFDIJIJFÜ¥^KJHGFDM�C
�D�GBD�"LJFDM �6~�WGQSIJKJFDEGFDMn��MGNn£a�D�GKUHG[GFDKJLJFDMnNGFDQ
EGFDLJFDKJIJKJHGLJFDM�OaFDQSC�WGMGFDM #

« î �ã¾�Ä�«�º�¿Á�¿ýº�»
¤�Oa¥^¦ EGFDKJMG�GBDIJLJFDL FDKUMGF�FDKJHGFDMGF�¸nWGNGFDIJIUKJFDQS�GM�HGC�C
V�QSBD�D�GFþ[ NGKJF ÷�ø^Ï^ù �éÕGÆG×DÅZÄ ÈGÊ ÿaÒ�ÈGÊ6ÇYÒ�ÊG×
_ ¤�¸n��a # ¤�¸n�y��KJQSN��D��BDQq��WGM�NGFDM�����LJWGQSFDM�F���VG�"WG�GIJFDM �D��MGN�C
KJF0��FDKJC
FDM�BD�G��NGKJF0¶�FD�"BD�GQSFDM��GM�N
��MG�D�GIJ�DMGHGIUKJ�D�G[GFDKJLJFDMy�GWGMy��IJLJFDQ"MGBDLJKJ�GFDMy�GKUM ��KJMyNGKJFDC
FDQ>��Q"EGFDKJL�C
WGIUI�¤�¸n�(BDEGFDQ>LJQ"WGLJ�DNGF�� MGKJ�D�GL
EGFD�GBDMGNGFDIJL6��FDQSNGFDM�|¡NGFDMGMwFDKUMwH�QSW�²GFDQx¦�BD�D�GLJFDKJI6��WGMw¤�¸n� EGFDC�LJFD�GL6KUMwNGFYQx��BDMGHGFDIJMGNGFDM ~�FDQSEGQSF i-

40 �7<>=;I>648:CE8:Õ;=;9;6(}DN;8/Ì�8:A;H;B>64Pkq4I><>r.<>=.~�64}DNFC�q4NFp�8:64?;648:LM<>HFB�64LMm'=;q43;I>B>A;LÐ64L$Î7Î7�:S764LM<�CE=`}DN;LMq4PkP�64=`Pk<>I64<>=;6DP Ô@Í;LMN;=FC;LMq4=;LÐq4I>} � 9;648ÇóFô�õ¨ö6÷�øÔõ¨õ+ù*ú$ûÔøÔü�ý�þ&ÿ�ý���ý6ö6ÿ�÷�T:~�Î*Ï7Z � p2<>=;9;64=�LM<>1D3�}!g ~Ogj<>=&�zq4B>9��4=�TVUVW;W;l;ZVg
41 f7CEBhgj9;q4}DN�q4N;143�9;<>6�~�64LÐ143;8:64<>HFN;=FCO9;648@02=;LMI�q4=;}D<><>648:N;=;CO<�=�G7H;LÐ143;=;<>I�I!��g ��g
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LJ�GM�H # ¸nKULlNGFDQ 
�È+Ä Ð�Ä ×DÆ��éÕ�ÆG×DÅZÄ È�Ê Language
_ ��¸n��a 42 C�LJFD��L�KUMGNGFDC�FDKUMGF0BDIJLJFDQSMGBDLJKJ�GF0�aVGQSBD�D�GF0�D�GQ

~�FDQS�"�GHG�GM�H ��NGKJFpC
Wy�GFDQ"EGQSFDKJLJFDL�KUC
LM��NGBD²y�GW�MnFDKJMGFD� ��NÝFÜ�SBD�DLJWn�aLJBDMGNGBDQ"N�� HGFDC
V�QSWG�D�GFDMn��FDQ"NGFDM
[GBDMGM # A�BD�GFDQ�QS�D�G��FDM°BD�G�D�°NGKJF����GLUWGQSFDM&�GW�M°¤�Oa¥^¦±FDKJM ��NGBD²���¸n�nKJM°NGFDQ^ORQSBDTGKJCgKJM°OaQ"WYXZFD[GLJFDM
��KJL�¤�Oa¥^¦ NGKJF B�� �G�D�Ý�"KJHGC
LJFDM �GFDQS��FDMGNGFDLJFp�aV�QSBD�D�GFpC
FDKJM ��KJQ"N # £aKUQSFDC
��KJLJ� FDL�BDI # _  ������³a0HGKUEGL
NGBD�GFDQ&µ�KJMG��FDKJC
F ��MGN }gFDKJC
VGKJFDIJF�����KJF NGKJF ¤�¸n�^SA�KJBDHGQSBD�&��F C
KJMGMG��WGIJI>KJM UML-Diagramme

�GEGFDQSLUQSBDHGFDM°��FDQSNGFDM&[���MGMGFDM&�GM�N°��KJL6µ�FDMGNGFDQSC
WGM�S�aFDIJIJFDQ"Ci��MGNb��MG�GFDIU[GBDQ _ s�e�e�e�a^C
LJFD��L6FDKJMw}��G�D�
�D�GQ�~�FDQS�"�GHG��MGH �aNGBDC&C
KJ�D�nNGF�� ¥^KJMGC
BDLJ�é�GWGM ¤>Oa¥^¦ ��KJL®NGFDQð��¸n�±��KJNÝ��FDL # A�BDQS�GEGFDQ �GKUMGBD�GC
IJKJFDHGLRNGFDQ�¸nFD�GQS��FDQSLR�GW�M°¤�¸n�nBD�G�D�°MGKJ�D��LaC�W°C
FD�GQqNGBDQSKJM�� NGBD²&�GKJFDIJF MGFD�GF�£a��MG[GLUKJW�MGFDMw�D�GQ�~�F r-
�"�GHG�GM�H½HGFDC
LJFDIJIJL>��FDQ"NGFDM �qNGKJF ��KJL>NGFDQ���¸n� MGKJ�D�GL>QSFDBDIJKJC
KJFDQ"EGBDQ&C
KUMGN # ~�KJFDI ��FD�GQ&C
�D�GFDKJMGL>NGFDM
���GLJWGQSFDMÜNGKJF���¸n� BDM7FDKJM�KJHGFDMé�aLJFDIJIJFDMéMGKJ�D�GL^KJM�LJ��KJLJKU� �G�GM�N7C
KJF&FDQS�$�GHGIJKJ�D�GL��GFDQSFDKUMG�DFDIJL�A�BDQSC
LJF l-
IJ�GM�HGFDM �ÉNGKJFPW�EYXZFD[GLUWGQ"KJFDMGLJKJFDQSLJFP¥^MGLJ��KJ� kIU��MGH�FD�GFDQ�EGFD�GKUMGNGFDQ"M �YBDIUC�C
KJFP�D���GM�LJFDQSC
LU�GLJ�DFDM 43.

Ù�À�ý¿À�ÄjÀ��7º�»F¿jÀ�£ ¿ÀiòÐº�» í � ñ «, KJFàEGFDQSFDKJLJCPBDMGHGFDC
VGQ"WG�D�GFDM FDQ"�GFDEGL+¤�Oa¥^¦ NGFDMw��MGC�VGQ"�G�D� �·FDKUMGF 
�ÈGÔJ×ÝÖ�Ù
ÔÀØYÔJõ4ÇÉÈ�Ê�Ð�ØGÖ^ÆG×DÈwÊG×DÙ
Ò m-ÔJ×DÈ&øiÖ�ÕGõ
× Ñ NGFDQq�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH 44 �D��IJKJFD�"FDQSM&��MGN�MGKJ�D��LRM��GQqEGFDKR¢^FDKJIJFDM&��KJF�NGFDQ���MG�"WGQSN e-

QS�GM�HGC
FDQS��KJLJLJIJ�GM�H�W�NGFDQ�WGEÉXZFD[GLUWGQ"KJFDMGLJKJFDQSLJFDM�¸nWGNGFDIUIJKJFDQS��MGH�NG��QS�D��FDKJMGF0����C
��BD�GI�BDM�¢^FD�D�GMGKU[GFDM��D�
�GFDIJ�"FDM # A�BD�D� C
LJFD�GFDM �GFDQSC
�D��KJFDNGFDMGFnHGQ"�GM�NGIJFDHGFDM�NGFn��WGMG�DFDVGLJFnEGFDQSFDKJLM��NGKJFnKJ�D� KJ� £aWGIJHGFDMGNGFDM
[G�GQS�iEGFDIJFD�G�D�GLJFDM���FDQSNGF #

¥^KJMGFDM H�QSW�EGFDM���EGFDQSE�IJKJ�D[y�GEGFDQ0NGBDC�~�W�QSHGFD�GFDMyNGFDQ0�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H IUKJFD�"FDQSLgNGBDC Lebens-

zyklusmodell ��NGBDC�KJM°¤>Oa¥^¦±BD�GC®�GFDQ"C
�D�GKJFDNGFDMGFDM&C
KJ�D�&HGFDHGFDMGC
FDKJLJKUH&EGFDFDKJMG�"IJ�GC
C
FDM�NGFDM Aktivitäten

EGFDC
LJFD�GL��GM�N&KUM&FDKJMGFDQ Instanziierung BDM�N�KJF>C
VGFD�DKJ�"KJC
�D�GF>OaQ"WYXZFD[GLUC
KJLU�GBDLJKJW�M&BDMGHGFDVGBD²�La��KJQ"N 45 # + �GQ
���GC
�"�G�GQ"�GM�HéNGKJFDC
FDQ®��[GLUKJ�GKULJ�DLJFDM7C
LJFD�GFDM Â�ÇJÐÉÊGÒ�ÃG×DÈ �D�GQ®~�FDQS�"�GHG��MGH �ÝNGKJF°FDKJMGFDM�� ���SBDMGH��GBDEGFDM �
NGFDQi��WGM�FDKUMG�DFDIJMGFDM�W�NGFDQi��FD�GQSFDQSFDM�¢^FDB��&��KJLJHGIJKJFDNGFDQSM ��KJLxNGFDQiµ�KJIJ�"F°NGFDQ â¡×DáDÛGÈ6Ä ÓD×DÈ bewältigt

��FDQSNGFDM [GBDMGM _ �GHGI # ��E�EGKJIUNG��MGH 3-1a # ¢^FDKJI®NGFDQà³"MGC
LJBDMG�DKJKJFDQ"�GM�H*KUC
LiFDC°NGBDMGM BD�G�D� �6NGFDM*BD�GC�H e-

���D�GIJLJFDM ��[GLJKU�GKJLJ�DLJFDM �"��QPNGBDCàC
VGFD�DKJ�"KJC
�D�GFwOaQ"WYXZFD[GLxVGBDC
C
FDM�NGFw���G�"HGBDEGFDM��GM�N N�KJFDC
FDM ��KJFDNGFDQS�G�
¢^FD�D�GMGKJ[GFDM��D�G�D�GW�QSN�MGFDM 46.

42 w�<>=;6�CEN;I�6�w�<>=;p2Õ;3;8:N;=FCO<>=�9;<>6k
7�dÔbCE<>HFI!}!g ~Ogj9;q4L-~�N;143�?;A;=���A;57B>648@T:�;v;v;v;Z�g
43 f7CEBhgj�764=;9;648:LMA;=;�:i�64B>B>648:L-TVUVW;W;X;mFi-gFUVvEZVg
44 f7CEBhgj�764=;9;648:LMA;=;�:i�64B>B>648:L-N;=;9
7=;3;64B>rFq48@T:�;v;v;v;m;i-g sEZVg
45 f7CEBhgjG7H;LM143;=;<>I>I!��g ��g
46 Ï�N;8O=;Q43;648:64=�~�64LM143;8:6D<>H;N;=;Cd?;A;=.Ô\64HF64=;LM}ÒtEr;B>N;LÐPkA;9;64B>B	TZ��B><�p:641DtE1DB>6bPkA;9F64B6�³Z�m'G7r;I><>?;<�I>Q4I�64=�T¼� activi-I><>64L¸��Z:mFG7N;p2C;q4HF64=�T¼��I�q4LMr;L¸��Z@N;=;9�É�64143;=;<>rF64=�T¼��I�64143;=F<6�;N;64L¨�³Z�?FCEBhgj9;<>6�G7H;LM143;=;<>I�I>6 3.2.1 H;<>L 3.2.3.
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¥^MGLJC
�D�GFDKJNGFDM�NwKJC�L6�GKJFDQD�4NGBD² ��[GLUKJ��KJLJ�DLJFDM �·���G�"HGBDEGFDMw��MGN ¢^FD�D�GMGKU[GFDM BDIJCPFDQS��FDKJLJFDQSEGBDQSF*)gFDC
C
W�� r-

�DFDM��D�GQ�~�FDQS�"�GHG�GM�H�HGFDC
LJFDIJIJLl��FDQ"NGFDM���MGN�MGKJ�D��L�BDIJC�BDIJIU�G���"BDC
C
FDMGNGF��D�GIJLJKJ��BDLJKJ�GF0~�WGQSC
�D��QSKJ�"L�BDMG� u-

C
FD�GFDM½C
KUMGN # ���G�D�ªNGBDCp�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI0KJC�L>MGKJ�Y�GLM�^��KJF �GW�M BDM�NGFDQSFDM ~�WGQ"HGFD�GFDMGC
��FDKJC
FDM
EGFD[GBDMGMGL^�Ý�"FDC
L���WGQSHGFDHGFYEGFDM �ÝC�WGM�NGFDQSMé�"�GQgNGKJF°FDKJHGFDMGFDM�}gFDNG��QS�"MGKJC�C
F°C
FDIJEGC�Lx�D�GC
BD�&��FDMG�D�GC
LJFDIJIJFDM #
}gFDKaNGFDM Ò+ÇÉÙ
ÅZÄ × ÐY×ÝÖ¨ÃGÒ+Ö�×DÈ&ÏiÖ�ÊG×DÃ�È+Ä Ù�Ù
×DÈ NGFDQ^��[GLJKU�GKJLJ�DLJFDM&�GBDM�NGFDIJLaFDC®C�KJ�D�°�G� �GFDQSC
�D�GKJFDNGFDMGF ��QSLJFDM
�GW�M�A�W�[G�G��FDMGLJFDM �� ��GFDIJIJ�DWGNGF��ÉOaIJ�DMGFDM��GC
� #

³SM ~�W�QSHGFD�GFDM�C
��FDKJC
FDM �D�GQ ¤>EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJFDMn�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH �"KUMGNGFDMnC
KJ�D�nC
FD�GQ��G�D�G�"KJH
NGKJF0��WGMG�DFDVGLJF0NGFDQ Ä ÔJ×ÝÖ�Ò�ÔZÄ ïD×DÈ7ÇÉÈGÆ7Ä ÈGÓÝÖ�×Dê�×DÈGÔJ×DÅJÅJ×DÈ&ÞGãDÙ�ÔJ×Dê�×DÈGÔJßàÄ áDÓDÅZÇYÈGÊ # �>�G�D�&KUM&¤�Oa¥^¦û��FDQSNGFDM
�GFDQSC
�D�GKJFDNGFDMGF���[GLUKJ�GKULJ�DLJFDMÜM�KJ�D�GLqKUMÜFDKJMGFD� �aLJ�G�D[éBDEGHGFDBDQSEGFDKJLJFDLM��C
W�MGNGFDQSMÜ��EGFDQgNGFDMÜORQSWYXZFD[�LJ�DFDK t-
QSBD�Ý���GFDQSLJFDKJIJLlKJM���FD�GQSFDQSFDM�³SLJFDQSBDLJKJW�MGFDM�N��GQS�D��IJBD�G�"FDM # + ��KJC
�D�GFDM�N�KJFDC
FDM�³SLJFDQSBDLJKUWGMGFDM�C
LJFD�GFDM�NGBDMGM
��FDKJC
Lq¢^FDC
LJC>�GMGNp�G���"BDMGHGQSFDKJ�D�GF�)gFD�GKJFD��C�NGFDQg��MG��FDMGNGFDQgW�NGFDQg����MGNGFDM ��BD�G��NGFDQSFDMé¶�Q"�GM�NGIJBDHGF
NGFDQK� ���SBDMGH°�GM�N°³"MG�GBDIJLRNGFDQ^MGBD�D�G�"WGIJHGFDM�NGFDM°³SLJFDQSBDLJKUWGM&BDEGHGFDC
LUK ����L6��KJQSN # OaQSW�LJW�L  ·VGFDMw�GMGN°¢^FDK l-
FDQSHGFDEGMGKUC
C
F�EGKUIJNGFDM*NGBDEGFDKiNGKJF�¶�QS��MGNGIJBDHGF��"��Q�N�KJFDC
F.)gFD�GKJFD��Cp�GMGNª��FDQSNGFDM½KJM*NGFDM½�"WGIUHGFDMGNGFDM
³SLJFDQSBDLJKJW�MGFDM�KUMG[�QSF���FDMGLJFDIJIl�D��FDKJMGF����GWGIJIl�"��MG[GLUKJW�MGC
�"�D�GKJHGFDM��a ·C
LJF � ��FDKJLJFDQSFDMGLJ��KJ�D[GFDIJL #
â¡×DÙ
ÔJ×DÈ FDQS�G�DIJL�KJM�¤�Oa¥^¦ûFDKJM°C�LJBDQS[GFDC®¶�FD��KJ�D�GLM{ + �G� FDKJMGFDM°C
LJFD�GFDM°}gFDC
�D�GQSFDKJE��GM�HGFDM°��WGM&���G�"H a-

EGFDM7��MGNé¢^FD�D�GMGKJ[GFDM7�D��Qi~�FDQS�"�GHG��MGH����G� NGKJF°¢^FDBD�°��K LJHGIJKJFDNGFDQiEGFDK�NGFDQi��W�MG�DFDVGLJKJW�M7�GM�N���� s-

�"�G�GQS��MGHÜ��WGMé¢^FDC
LJC>�D�é�GM�LJFDQSC�LJ��LJ�DFDMé�GM�NéKU�GMGFDMd)gKJ�D�GLJIJKUMGKJFDMéBDMÜNGKJF&µ�BDMGNé�D�éHGFDEGFDM 47 # + �GC
�DL z-

IJKJ�D�nC
LJFD��LgKUMn¤�Oa¥^¦ B�� ¥^MGNGF�XZFDNGFDQ����G�"HGBDEGFÜFDKJMn¢^FDC
LM�aNGFDQ>NGKJF� ��GBDIJKULJ�DLg��MGN�)gFDIJFD�GBDMG�ÜNGFDQ
FDQS�DFD�GHGLJFDM�¥^QSHGFDEGM�KJC
C
FiHGFD���D�GQSIJFDKJC
LJFDM�C
WGIUI #
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³SM NGFDMpIJFDLJ�DLJFDM�%
BD��QSFDMÜ����QSNGF���KJFDIq��EGFDQ�NGFDMp¦��GLJ�DFDMÜ��MGNp�D�GC
�DLJ�DIJKJ�D�GFDMÜ���G�"��BDMGNp�GW�M Wieder-ïD×ÝÖ�ßg×DÈGÆ+ÇYÈGÊªÇYÈ�Æ7ÕGÃM]Y×DÓDÔJÕ6Ö
Ä ×DÈGÔZÄ ×ÝÖ¨ÔJ×DÈ É ÅJÒ�Ù
Ù
×DÈGÃ6Ä ÃGÅZÄ Õ�ÔJÛG×DÓD×DÈ HGFDC
�D�GQSKJFDEGFDM 48 # ���G�D� ¤�Oa¥^¦ F�� p-

�"KJFD�GIJL�NGKJFw~�FDQS��FDMGNG��MGH���WGMy��IJBDC�C
FDMGEGKUEGIJKUWGLU�GFD[GFDMy�D�GQPEGFDC
�D�GIJFD��MGKUHGLJFDM �GM�Nz���GBDIJKJLJBDLJKU�GFDMy¥^M t-

��KJ�D[GIJ�GM�H _ �GH�I # �GKJFDQS�D��BD�G�D����BDVGKULJFDI	r�a #

3.2. Aufbau
+ �GQ + FDKJL�IJKJFDHGFDM KJM NGFDQ��^KJLJFDQSBDLU�GQ�FDKUMGKJHGF�}gFDC
�D�GQSFDKJE��GM�HGFDMp�GW�MÜ¤�Oa¥^¦ ³"MGC
LJBDMG�DFDMÜ��WGQ # ³"MÜ��BDV i-

tel rÜ��FDQSNGF�KJ�D�Ü�D��C
�DLJ�DIJKJ�D�ÜM�WG�D�Ü��M�C
�DLJ�DF��D�ÜFDKJMGFDQ���FDKJLJFDQSFDMÜ³SM�C
LJBDMG��C
WG��KJF���FDKJMGF�NGB���KJLq�GF r-
EG��MGNGFDMGF ORQSBDTGKJC
FDQS�"BD�GQS��MGHGFDM ��WGQSC�LJFDIJIJFDM # A�KJFw�aLJ�GN�KJF C
WGIU�D�GFDQ0}gFDC
�D�GQSFDKJE��GMGHGFYM �GM�NyNGFDQSFDM � r-

HG�G��FDMGLJBDLJKJWGMGFDM�KJC
L�FDKJMGF>��KJ�D�GLJKUHGF>³SMG�"W�QÀ��BDLJKJWGMGCj�G�GFYIJIJF>�"�GQ^NGKJF���NGBDVGLJKUWGM&�GW�M°¤>Oa¥^¦±�"�GQ�FDKJHGFDMGF
¥^MGLJ��KJ�D[GIJ��MGH�C
��WGQS�GBDEGFYM # A�BD�GFDQ�C�WGIJIJFDM KJMpNGKJFDC
FD� ��EGC
�D�GMGKJLJLqN�KJF���KJ�D�GLJKUHGC
LJFDMp¤�Oa¥^¦���^FDEGFDM s-

�� ·[GIJ�GC2��WGNGFDIJI _ �D�Ý� ���G�"EGBD�pNGFDQ��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI��GHGI # BY�G�D�Ü��E�EGKJIUNG�GM�H 3-1a���M�N NGKJF�K h-

MGFDM��D�GH�QS��MGNGFDIJKJFDHGFDM�NGFDM���W�MG�DFDVGLJFP[G��QS�PBDMGH eNGFD�GLJFDLl��FDQSNGFDM #

A�FDQ�)gBD�Ý��FDMnNGKJFDC
FDQ���QSEGFDKJL�IJ�D²GLgFDC�MGKJ�D�GLg�D� �6FDKJMGFé¤�Oa¥^¦�S³SM�C�LJBDMG�é�GW�IJIJC�LJ�DMGNGKUHn�GWGQS�Y�GC
LJFDIJIJFDM #
���G�D�ª��FDQSNGF�KJ�D�ªBD�G�àNGKJF�}gFDC
�D�GQSFDKJE��GM�HGFDMªNGFDQ���[GLUKJ�GKULJ�DLJFDM �q���G�"HGBDEGFDMª�GM�N½¢^FD�D�GMGKJ[GFDMªBD� f-

HGQS��MGN KJ��QSFDQ0~�KJFDIJ�DBD�GI 49 MGKJ�Y�GL�FDKJM�HGFD�GFDM [���MGMGFDM # ¥^C�HGFD��L���KJQ0KJM NGKJFDC
FD� ��EGC
�D�GMGKJLJL��GKJFDI ��FD�GQ
NGBDQS�G���+BDMG�GBDMGN*FDKJMGKUHGFDQàEGFDC
LJFD�GFDM�NGFDQà}gFDKJC
V�KJFDIJF��+NGBDC HGFYMGFDQSFDIJIJF���WGMG�DFDVGLi�GWGM*¤�Oa¥^¦ �D�GQ In-

C
LJBDMG�DKJKJFDQS��MGH C
WG��KJFp¥^QSC�LJFDIJIJ��MGHy�GM�N A�BDQSC
LJFDIUIJ��MGH ��W�M �^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJFDM �D� �DFDKJHGFDM �R�G�
K � NGBDQSBD�G�S�"WGIJHGFDMGNGFDMp��EGC
�D��MGKJLJL+¦ # ¦ �¡NGKJF��"�GQ�NGKJF�£aIJFDTGKUEGKJIJKULJ�DL^H��GM�C
LJKUHGFDMé��MGNÜ[�QSKJLJKUC
�D�GFDMÜOa��MG[GLJF
�GFDQS�GW�QS�GFDEGFDMw�D� [��GM�MGFDM # A�KJFDC
Fà��QSKULJKJ[�VG��MG[�LJF���FDQSNGF�KJ�D�pNGBDM�M NGBDQSBD�G�"�GKJMp��M�LJFDQSC��G�D�GFDM �¡KUMG��K e-

��FDKJL6FDCiC
KJ�D�°�Ý��OaQSWGE�IJFD��FàNGFDQ�FDKJMG�DFDIJMGFDM ���GC
VGQS�DH��GM�HwNGFDQ�¤�Oa¥^¦�S³SM�C
LJBDMG�àWGNGFYQx�Ý�<HGFDMGFDQSFDIJIJF
Defi �DKJLJFPNGFDC�¤�Oa¥^¦�S��MGC
BDLJ�DFDC��GBDMGNGFDIJL #

��IJCg�G���"BDMGHGQSFDKJ�D�GC
LJF[ ��GFDIJIJFDM&�"�GQqNGKJF>}gFDC
�D�GQSFDKJE��GM�HGFDM&��WGM���[GLJKU�GKULJ�DLJFDM&��MGN&�>�G�"HGBDEGFDM&C
FDK��GKJFDQ
�DFDMGLJQSBDI�BD�G��¶�QSBD�GB�� FDL�BDI # _  ���� � a&C�WG��KJF �"�GQ°N�KJFn¢^FD�D�GMGKJ[GFDM BD�G�&µ�FDMGNGFDQSC�WGM�S�aFDIJIJFDQ"C7FDL BDI #_  ������Òax�GFDQS��KJFDC
FDM �·N�KJFà}gFDC
�D�GQSFDKJEG��MGHGFDMw�GM�Nw�GWGQ�BDIJIJF�� BD�G�D�p~�FDQS� FDKJC
F�BD�G���GKJIJ�"QSFDKJ�D�GF���FDKJLJF r-
�"�G�GQSFDMGNGF �^KJLJFDQSBDLJ��Q�HGFDEGFDM # ���G��BDMGNGFDQSF¶ ��GFDIJIJFDMª��FDQSNGF KJ�D�½BDMªHGFDFDKJHGMGFDLJFDQ��RLJFDIJIJF HGFDC�WGM�NGFDQSL
hinweisen.

47 f7CEBhgj}!g ~OgV�764=;9;648:LMA;=;�:i�64B>B>648:L-N;=;9
7=;3;64B>r;q48@T:�;v;v;v;mF�;�;s;p:p2ZVg
48 f7CEBhg4}DN;P ~�64<>LM�;<>64B��d6DtE648\TVUVW;W;n;Z:mÑ��8:q43;q4P 64I�q4BhgDTVUVW;W;u;m!i-gÑUVuEW;p2p2Z:m!i�AEPkPk648:?;<>B>B>6�TVUVW;W;l;m!��q4�;<>I�64B��;v;ZN;=;9�Ì�<>64PkA;=;I!TVUVW;W;W;ZVg
49 �78:q43;q4Pµ64I�q4BhgFTVUVW;W;u;ZKH;64LM143;8:64<>H;64=�H;6D<>LM�;<�64B>LM576D<>LM6ks;v�G7N;p:C;q4H;64=�Pk<�I�}DN;LMq4PkPk64=�p2q4LÐI�l;vi
7=;I>648:q4N f-C;q4H;64=�N;=;9�<>=��764=;9;648:LMA;=;�:i�64B>B�648:L-64I!q4BhgjTVUVW;W;X;Z@p2<>=;9;64=�LM<>143�Õ;H;648@�;v;v�É�64143;=F<>r;64=�g
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3.2.1. �
	��� �� ������������������	������� ��� �!"���� ���!# Lebenszyklusmodell

��IJIJFDMpKJM NGFDQ��^KJLJFDQSBDLU�GQ�BD�G�"�"KJMGN�EGBDQSFDMp�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJFDMp�D�p¤�Oa¥^¦ IJKJFDH�L�FDKJMpFDKUHGFDMGFDCF��IJF i-
LJFDMGNGFDC>��W�MG�DFDVGLq�D�Ü¶�Q"�GM�NGF # A�KJF�FDQSC
LJFDMÜ�D��C
B�����FDMé��KJLqNGFDQg¤�Oa¥^¦�S�aVGFD�DKJ�"KJ[GBDLJKJW�MéKJMÜ¶�QSBD�GB��
FDL�BDI # _  ���� � a �GFDQ��G�"�"FDMGLJIJKJ�D�GLJFDM(�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJI 50 HGFY�GFDMûEGFDKUC
VGKJFDIUC
��FDKJC
F½BD�G�pNGBDC ~�F r-
LJQSBDHGC
��WGNGFDIJI0�GW�M½¸nF� ¡FDQ _  �����r�a 51 �D�GQ"�G�D[ #�, FDKJLJFDQSFyIJFDKJLJFDMGNGFy��WGMG�DFDVGLJFy�"�GQ�BDMGNGFDQSFy�^FDEGFDM s-

�� ·[GIJ�GC2��WGNGFDIJIJF���BD�G�PNGKJF KJ�D�yKJM NGKJFDC
F�� ��EGC
�D�GMGKJLJL�[��GQS�pFDKJM�HGFD�GFDM ��FDQSNGF����G���SBDC
C
FDM NGKJFpµ�F r-
�GWGQ"�GFDEG��MGH°��WGMw~�FDQSBDMGLJ�>WGQSLJIUKJ�D�G[GFDKJLJFDM°BDIJCiLUQSFDKJEGFDMGNGFD��¥^I F���FDMGL 52 C�WG��KJFàNGFDM �GFDQSEGQSFDKJLJFDLJFDMw� n-

C
BDLJ�PNGFDQ�¤�QSKJFDMGLJKJFDQ"�GM�H�BDM��>MG��FDMGNG��MGH�C
�"�DIJIJF 53.

ï ¶-º�»�¿�ÄjÁ���¿ûZ¬�ÄVý¨òÐÀ�»�¾ý �!À(��¢0��¾À�Âbº�¬�À�¾�ð
¸nF� ¡FDQ _  �����r�a>�D�G�"WGIUHGFpIJKJFDHGL�NGKJF �G�D�G�"KJHGC
LJF���Q"C
BD�D�GFÜ�"�GQ�£aFD�GIJFDQ>KJM �aWG�"LJ��BDQSFDC2 ·C
LJF���FDMnKJMnNGFDQ
�GM�[GIJBDQSFDM½A�FD�"KJMGKJLJKUWGMª�GWGM½¸ WGN��GIJD�q¤�EYXZFD[�LJ�WGNGFDQ��>WÝ��VGWGMGFDMGLJFDM�HGQSFDMG�DFDM �GM�N½KJM½NGFDM½NGBDQSBD�GC
QSFDC
�GIJLUKJFDQSFDMGNGFDMw�"BDIJC
�D�GFDMw¥^QS��BDQSLJ��MGHGFDM°EGFDKUNGFDQx�aFDKJLJFDM 54 # A�BDC Vertragsmodell EGFDHGFDHGMGFDL6NGKJFDC
FD�
OaQSW�EGIJF����ÝKJMGNGFD� FDCà¥^MGLJ��KJ�D[GIJFDQi�GFDQ"VG�"IJKJ�D�GLJFDLM� + ��C
KJ�D�GFDQS��MGHGFDM7�"�GQiKU�GQSF°¤�EÉXZFD[GLJF°EG�D� # ¢^FDKJIJC2  s-
LJF���F��D�Ü��B��D�GFDM # ¥^C0FDQS��FDKJLJFDQSL�NGBDCPHGQ"�GM�NGC
�DLJ�DIJKJ�D�GF�W�EYXZFD[GLUWGQSKJFYMGLJKJFDQSLJF���W�MG�DFDVGLqNGFDQ���BDV�C
FDIJ�GM�H
�Ý��NGFDM�~�FDQSLJQSBDH��D��KJC
�D�GFDM�¤�EÉXZFD[GLJFDM # A�FDQ�~�FDQSLJQSBDH���KJQ"N�NGBDEGFDK�NGFD�"KJMGKJFDQSLlBDIJC;{

�$7y,0)04â7+; @ )0,y/�467046)+C&)+%(40103B'dK�704B4ZK()y35)0704¼-09Q)y103636)+9Q/°461!4ZK()!G	@ ; )+%(46/	I27+%�,!'dK�704t; 4
9Q)0Í�-0; 9:)0/[3Z9Q1+C¹4ZK�)+CE; %&1+9Q,�)+9�461i'81+9$Hk�+9:10��)+9$@ a(�k]$=)Ba()+9Fm(n0n0³+I�_&S�m(³0b

A�KJFDC
FDQ®~�FDQSLJQSBDH7C
VGFD�DKJ�"KJ�DKJFDQSL�BDIJC
W �G��BDC FDKJM7¤�EÉXZFD[GL��D�éIJKJFD�"FDQSM7�GBDL^�GM�N7��BDCàKJ� ¶ FDHGFDMG�D�GH���WGM
BDMGNGFDQSFDM �D�GHGFDC
KJ�D�GFDQ"L���KJQSN # ¥^C���KJQ"N �"FDC
LJHGFDIJFDHGLM�a��FDIJ�D�GFÜ�^FDKJC
LJ��MGHGFDMn�D� FDQSEGQ"KJM�HGFDMnC�KJM�N _ C�W�H #
~�WGQSEGFDNGKUMGH��GM�HGFDM&WGNGFDQK��V�QSFDS�DWGM�NGKJLJKUWGM�Cj��aD��NGB���KJL6NGFDQx³SMG�"W�QÀ��BDLJKJWGMGC
BD�GC
LJBD�GC
�Y�wC�LJBDLJLJ�"KJMGNGFDM°[GBDM�M
�GM�Ny��WGM ��FDIJ�D�GFDMy¥^QSHGFDEGM�KJC
C
FDM _ C�WGH # ¦�BD�D�GEGFDNGKJMGH���MGHGFDM W�NGFDQ/��VGW�C
LJS�DW�MGNGKULJKUWGM�Cj��a0��BDM MGBD�D�
��EGIJBD�G�+NGFDC�³"MG�"WGQS��BDLJKJWGMGC
BD�GC�LJBD�GC
�D��C�BD�GC�H e�GFDM�[GBDM�M #

50 f7CEBhgÑ9;q4L&��1DA;=;I>8:qD14I>�:9;8:<>?;64=�B><�p26D1DtE1DB>6�PkA;9F64B6��N;=;9b9;<�6°�³p2<�8�6DLÐPk<>I>3b<>=;LÐI>q4=;I�<>q4I�<>A;=��$T:L�g N�g Z�LMA;57<>6 Fires-Pk<>I>3�64I!q4BhgjTVUVW;W;X;mFi gjs;l;p2p2ZVg
51 0oP�Î78:<�CE<>=Fq4Bh����9;64LÐ<�CE=�HFt contract«.
52 f7CEBhgÔ�³8�64LM�;A;=;LÐ<>H;<>B><�I�t��:9;8:<>?;6D=�9;64LM<�CE=ã��N;=;9[��N;LM64�:1Dq4LÐ64�:9;8:<>?F64= approq41D3���T�L³g N�g Z
53 ~�64<>9;6/G7=;LMQDI>}D6/57648:9;64=$<>=$�764=;9;648:LMA;=;�:i�64B>B�648:L�N;=;9?
7=;3;64B>rFq48KT:�;v;v;v;ZK?;A;8:CE64LMI>6DB>B>IhgFS7q4H;64<�H;qDLM<>648:I�9;qDL
»8�64LM�;AF=;LM<>H;<>B�<>I�tE�:9;8:<>?;64=(9;64LM<�C;=ã��q4NFpk�z<>8:p2LM�:~�8:A;14r(64I-q4Bhg�TVUVW;W;v;Z	N;=;9(9;648*�³N;LÐ64�:14q4LM6D�:9;8:<>?;64= approach«q4N;p � qD14A;H;LMA;=�6DI!q4BhgjTVUVW;W;�;ZVg
54 f7CEBhgj��6DtE648@TVUVW;W;l;mFi gFUVY;p2ZVg
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¤�Oa¥^¦(��BD�D�GLlC
KJ�D��NGBDC�~�FDQSLJQSBYHGC
��WGNGFDIJI��"�GQqNGKJF0³SM�LJFDQSBD[GLUKJW�M���WGM���[GLJKU�GKJLJ�DLJFDM���MGLJFDQqBDMGNGFDQSFD� K �
�aLJBDMGNGBDQ"NGS�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIa�GWGM&¤�Oa¥^¦(� NGFD� ���DWGMGLJQSBD�DLJSNGQSKU�GFDMwIJKJ�"FD�� ¡�DIJF ��WGNÝFDI� _ K �<£aW l-

HGFDMGNGFDMª��KJL�&gA��^¸ BDEGHGFD[G�GQS�DLa��D�½¦���LJ�DF 55 # %
FYNGF ��[GLJKU�GKJLJ�DLPEGFDC
KJLJ�DLPNGBDQSKJMªFDKJHGFDMGF ~�WGQS��GM�N
¦�BD�D�GEGFDNGKJMGH��GM�HGFDM ��NGKJFpC
KJ�D� ��FDKJC
L�BD�G�>NGKJFÜC
�D�GW�MnFDQS���D�GMGLJFDMnBD��C
IJKJFD�"FDQSEGBDQSFDMn¥^QSHGFDE�MGKUC
C
FÜE e-

�DKJFD�GFDM {^}gFDC
LJK ����LJF7��[GLJKJ�GKJLJ�DLJFDM _ ��KJF7� # } # FDKJMª¥^KJM�C
BDLJ��NGFDCw�6 ·C
LJF���C KJMªNGFDQ + KJFDIJ�G��HGFDEG�GMGH�a
C
KJM�N�FDQSC
L�C
KUMGM��GW�IJIM�Y��FDM�M�FDKJM�EGFDC
LJKJ����LJFDC�¥^QSHGFDEGMGKJC�FDQSC�LJFDIJIJLl�>�GQSNGF _ � # } # FDKJM�OaQSW�LJWGLJ ·V�WGNGFDQqFDKJMGF
FDQSC
LJFn~�FDQSC
KJW�M NGFDCé�6 ·C
LJFD��C7KJM FDKJMGFDQ°¢^FDC
LJ�Ý��HGFDEG�GM�H�a # ¥^KUMGFn��FDKJLJFDQSF ¦�BD�D�GEGFDNGKJMGH��GM�HnXZFDNGFDQ
��[GLJKJ��KJLJ�DLxKUC
LxFDKJM7¢^FDC
L # A�KJFDC
FDQi��KJQ"N&XZF&MGBD�D����[GLJKU�GKJLJ�DLx�GFDQSC
�D�GKJFDNGFDM�BD�GC
C
FD�GFDM # A�BDEGFDK�[GBDM�M FDC
C
KJ�D� �G� ¢^FDC
LJFDM NGFDCP ��GFDIJIJ�DWGNGFDC�KJ� �GFDQS[��G�&��IJK �D�GFDM �aKJM�MGFw�GBDM�NGFDIJM ��FDC�[GBDM�M BDEGFDQPBD�G�D�yFDKUM
)gFD�GKJFD� EGFDC
LJK ����LJFDQ&A�WG[G�Ý��FDMGLJF HGF���FDKJMGL�C
FDKJM # %
FDNGFn��[GLJKU�GKJLJ�DL�C
WGIUIJLJFnFDKJMGFDM µ�KUMG��FDKJC7NGBD�D�
FDMGLJ�GBDIJLJFDM �q��KJF�NGFDQPXZFD��FDKJIJKJHGFy¢^FDC
L>BD�GC
�D��C
FD�GFDM �GBDL^�^��MGN½��BDCÜNGKJFyHGFD����MGC
�D�GLJFDM½¥^QSHGFDE�MGKJC�C
F
C
KJM�N �ÉNGKJFPNGKJFP¦�BD�D�GEGFDNGKUMGH��GM�H�FDQS�"�GIJIJFDM #

��EGEGKJIUNG��MGH 3-2 �DFDKJHGLaNGBDCO&gA��^¸Ç�4NGBDCiN�KJF ��[GLJKU�GKJLJ�DLJFDM°WGQ"HGBDMGKJC�KJFDQSL # A�BDEGFDK6C
LJFY�GFDMwN�KJF Oa�"FDKJIJF KJM
NGFDQ���EGE�KJIJN��GM�H�MGKJ�D�GLl��MGEGFDNGKUMGH�L��"�GQqFDKUMGF0�DFDKJLJIJKJ�D�GF0�aF��G�GFDMG���YKJM�NGFDQ�NGKJF0��[GLJKU�GKJLJ�DLJFDM�C
F��G�GFDM�LJKJFDIJI
BDEGHGFDBDQSEGFDKJLJFDL���FDQSNGFDMûC�WGIJIJFDM�|PC�WGM�NGFDQSM(C
KJF½�DFDKJHGFDMû��FDC
FDMGLJIJKJ�D�GF½��E��G�DMGH�KJH�[GFDKJLJFDM �gNGKJF N��GQS�D�
~�WGQS��GM�Nw¦�BD�D�GEGFDNGKUMGH��GM�HGFDMwFDMGLJC�LJFD�GFDM # A�BDEGFDKa[GBDMGM°C
KJ�D�°NGKJF ���GC
�"���GQ"�GM�Hw�GFDQ"C
�D�GKJFDNGFDMGFDQx� k-

LJKJ�GKULJ�DLJFDM �DFDKJLJIJKJ�D�½�GEGFDQSIJBDHGFDQ"M �q�GM�N FDCpHGKJE�L>�� ·[GIJKJC
�D�GFy��EG�G�DMGH�KJH�[GFDKJLJFDM �qNGKJF BD�G���GFDQSC
�D�GKJFDNGFDM
~�FDQSC
KJWGMGFDM ��WGMp¥^Q"HGFDEGM�KJC
C
FDMp�D�GQS�G�Y[GHGFD�GFDM # }gFDC
WGM�NGFDQSC>BDMpNGFDMp�aLJFDIJIJFDMÜBDMÜNGFYMGFDMpNGKJF�Oa�"FDKJIJF�KJM
EGFDKJNGF�)gKJ�D�GLJ��MGHGFDM&�DFDKJHGFDM � KJC�LaBDIJC�W°KJ�æ&gA �^¸¬FDKJMGF EGFDKJNGC
FDKJLJKJHGF ��E�C
LJKJ�����GMGHw��MGNw�>WGW�QSNGKUMGBDL i-
WGM�NGFDQ���[GLUKJ�GKULJ�DLJFDM���WGQ"H esehen.

55 f7CEBhgj�78:q43;q4P�64I!q4BhgjTVUVW;W;u;mFi g4�EY;Z�g
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³À�×&gA �^¸ ��KJQSN�FDKJM�¥^M�LJ��KJ�D[GIJ��MGH�C
��WGQ"�GBDEGFDM���KJL�NGFDQq��[GLJKJ��KJLJ�DL@��OaQ"WYXZFD�DL�KJMGKULJKJBDLJKUWGM���EGFYHGW�MGMGFDM #
µ�KJFDQi��FDQSNGFDM�FDQSC
LJFw¶�FDC
VGQS�D�D�GFwHGFD�"�G�GQ"LM�l~�FDQSLJQS�DHGFwBD��C
HGFD�GBDM�NGFDIJL���MGN�BDIJIJHGFD��FDKJMGFw¶�QS�GMGN�C
LJFDKJMGF
�"�GQiNGBDC OaQSWÉXZFD[GLxHGFDIJFDHGL # A�KJFw��[�LJKJ��KJLJ�DLJFDM`��)gF��G�GKJQSFD��FDMGLJC�¥^MGHGKUMGFDFDQSKJM�H���������MGBDI  ·C
KJC%$ ¸nWGNGFDI
)gFD�"KJMGF���FDMGLo������}g�GKJIJN��½�GM�N���¥^�GBDIJ�GBDLJKUWGM��½EGFDC
�D�G�D�"LJKJHGFDM½C
KJ�D� ��KJL�NGFDQ&���G�"MGBD�Ý��F�����MGBDI  ¡C
F��
� ��C2FDLJ�D�GMGH*��MGN }gFD�GQSLJFDKJIU�GM�H*��WGM ��MG��FDMGNGFDQSBDMG�"WGQ"NGFDQS��MGHGFDM*BDM NGBDCw�D�*FDQSC
LJFDIJIJFDM�NGF��6 ·C
LJF�� #+ �pC
FD�GFDMpKUC
L+�GKJFDQ�NGKJF����G�"LJFDKJIJ��MGH KJMp��FD�GQSFDQSF ôSÔJ×ÝÖ�ÒGÔZÄ Õ�ÈG×DÈ � # } # KUMpNGFDQ���[GLJKJ��KJLJ�DL ��}g�GKJIJN�� _ NGB r-
HGFDC
LJFDIJIJL�NG��QS�D�±C�KJ�D�±��EGFDQSIJBDVGVGFDM�NGF ���DC
LJFDM�a # ��OaQSWÉXZFD�DL°OaIJBDM�MGKJM�H����O��OaQ"WGH�QSBD�&��F Planning«,

��)gFDC
C
WG�GQS�DF0OaIJBDMGM�KJM�H����GM�N���³S��VGIJF���FDMGLJBDLJKJWGM�OaIJBDM�MGKUMGH���EGFDKUMG�GBDIJLJFDM�NGBDC���W�M�¤�Oa¥^¦ûFDEGFDMG�"BDIJIJC
�GMGLJFDQ"C
LJ��LJ�DLJF�OaQSWÉXZFD[GLJ��BDMGBDHGF���FDMGL # A�FDQ�KJMª��E�EGKJIUNG��MGH 3-2 Q"FD�Y�GLJCwNGBDQSHGFDC
LJFDIUIJLJF N��GM�[GFDI0��MGLJF r-
IJFDHGLJFn}gFDQSFDKJ�D� �DFDKJHGL VGQ"WYXZFD[GLU�GEGFDQ"HGQSFDKJ�"FDMGNGFn��[GLJKU�GKJLJ�DLJFDM ��NGKJF NGKJQSFD[GLJFYM�¥^KJMG�"IJ��²�BD�G�°FD�GFDMGLU�GFDIJI
FDTGKJC
LJKJFDQSFDM�NGF�BDMGNGFDQSF�OaQ"WYXZFD[GLJF>K � HGIJFDKJ�D�GFDM°}gFDQSFDKJ�D�°�GBDEGFDM°��MGN&FDMGLJC�VGQSFD�D�GFDMGN&[GW�WGQ"NGKJM�KJFDQSL6��F r-
NGFDM ���GC
C
FDM # µ�KJFDQ��"KJMGNGFDMwC
KJ�D� �>[GLJKU�GKJLJ�DLJFDM �D��Q�A�WG���DMGFDMÝ��WGNGFDIJIJKJFDQS�GMGHw��MGNwNGF��<���G�"EGBD� �GWGM
)gBD�Ý��FDMG��FDQS[GFDM _ ��A�WÝ��BDKJMª¸nWGNGFDIJIJKJMGH���aà��MGNª�D�G�¬NGKJQSFD[GLJFDMª¢^FDC
LJFDMª��W�Mª�a�D��MGKULJLJC
LJFDIJIJFDM*��MGN
NGF���¥^KJMGC
BDLJ�PNGFDC��6 ·C
LJFD��C _ ��¤�LJ�GFDQ�OaQSWÉXZFD�DLJCj���³��}g�GH�£RKJTGKUMGH����³����C
FPWG�+� ystem«).
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+ �GQ®��FDKJLJFDQSFDM7�aLUQS��[GLU�GQSKJFDQ"�GM�H7C�KJM�N�N�KJF°��[GLJKU�GKJLJ�DLJFDM�BD�G�®�D��FDKx�GFDQSC
�D�GKJFDNGFDMGF°��QSLJFDM7NGBDQ"HGFDC
LJFDIJIJLM{
³À� ¶�FDHGFDMGC
BDLJ�p�D� FDKJMGFDQ>��[GLJKJ�GKULJ�DL�KJMyFDKJMGF�� )gBD�Ý��FDM ��KJLgBDEGHGFDQS�GM�NGFDLJFDMn¥^�D[GFDM �aKUC
LgFDKJMGFÜ��KJL
FDKJMGF�� FD�D[GKJHGFDM�)gBD�Ý��FDMpNGBDQSHGFDC
LJFDIJIJLJF���[�LJKU�GKJLJ�DL+NG�GQS�Y�ÜNGBDC0C
W�HGFDMGBDMGM�LJF »

âaÄ ê�×DÃ�Õ��ÝÄ È�Ê+ü
zeitlich

EGFDHGQSFDMG�DL # ¥^C�HGKUEGL��GKJFDQ>BDIJC�W FDKJMGFDM ¥^MGNG�DFDKJLJV��GM�[GLM�RNGFDQ>KJM XZFDNGF�� £aBDIJIgHGFD�GBDIJLJFDMn��FDQSNGFDM C
WGIUIJLJF
�GM�N�MGBD�D����M�C
KJ�D�GL��GW�M�¶�QSBD�GBD� FDLlBDI # _  ���� � �É� #�¡�� � # a��"WGIUHGFDMGNGFP~�WGQSLJFYKJIJFPE ewirkt:

•

�ÈGÔJ×ÝÖ�Ù
áDÛG×ÝÄ Æ6ÇYÈ�Ê#ïDÕGÈ èéØYÈ�Ù
áDÛG×DÈ ÇYÈ�Æ#ùgÕGÔJßg×DÈGÆ6Ä ÊGÓD×ÝÄ ÔJ×DÈ [#N���QS�D��NGKJFª~�FDQSLJFDKJIJ��MGH
�GW�M&ORQSKJW�QSKJLJ�DLJFDM��GW�M°}gFDHGKUMGM°BDM&[GBDM�M°[�IJBDQ�FDMGLJC
�D��KJFDNGFDM°��FDQSNGFDM ����BDC®EGKUC®�D�G� ��� s-

IJKJFD�"FDQS�GMGHGC
LJFDQS��KJM�KJMiXZFDNGFD��£aBDIJIlFDQSIJFDNGKJHGL�C
FDKJM����G² 56.

•
æ^×DßàÇJÑ�ÔJ×�Â�ÇJÐYÈGÒ�ÛGê�×�ÈG×ÝÇY×ÝÖqìiÇÉÈGÓDÔZÄ Õ�ÈGÒGÅÀÄ Ô��Ô [&[�IJBDQSF��GM�Nw[��GQS�D�"QSKJC
LUKJHGF A�FDBDNGIJKJMGFDCi� a-

�D�GFDMéWG�"�"FDMGC
KJ�D�GLJIJKJ�D� ��NGBD²ÜMGFD�GF�£R�GM�[GLJKUWGMGBDIJKJLJ�DLJFDMÜWG�"L^M��GQ�KJMÜNGFDQgMG�D�D�GC
LJFDMé³SLJFDQSBDLJKJW�M
BD�G�"HGFDMGWÝ����FDMy� FDQSNGFDMy[��GM�MGFDM # �aWy��KUQSN �GFDQS��K FDNGFDM ��NGBD² MGBD�D�y��MGNyMGBD�D� KJ�&��FDQ
��FD�GQxMGFD�GF , �GMGC
�D�GF �GKJMG�D��[GWG����FDM �·WG�GMGFà��KJQS[�IJKJ�D� �D��C
�DLJ�DIJKJ�D�GF + FDKJL+�"�GQ�NGKJF MGFD�GF
£a��MG[GLUKJW�MGBDIJKJLJ�DLlFDKJMG�D��VGIJBDMGFDM #

•
�éÕGÔZÄ ïDÒGÔZÄ ÕGÈ&Ð�ØGÖàÆGÒ�Ù â¡×DÒGê [½EGFDK0¥^QSQSFDKJ�D�GFDM XZFDNGFDQ�A�FDBDNGIJKUMGF [��GM�MGFDM C�WG��WG�GI>N�KJF
¥^MGLJ��KJ�D[GIJFDQ�BDIJC�BD�G�D��NGKJFP��MG��FDM�NGFDQ�FDKJM�NGKJQSFD[�LJFDC	)gFDC
�GIJLJBDL�KJ��QSFDQ���QSEGFDKJL�C
FD�GFDM #

•
ÏiÄ ÈGÃG×Dõ4Ä ×DÛ6ÇYÈ�ÊªÆG×ÝÖ�Â®ÈGßg×DÈGÆG×ÝÖ [ªEGFDKPQSFDIJBDLJKJ�ª[G��QS�DFDM½³SLJFDQSBDLJKJW�MGC
�� ·[GIJFDM½��FDQSNGFDM½N�KJF
��MG��FDMGNGFDQ�N��GQS�D�ªKJ�GQ�£aFDFDNGEGBD�D[ KJ� )®BD�Ý��FDM FDKJMGFDCd����C
FDQ�)gFD�GKJFD���½KJM NGKJFy¥^M t-

��KJ�D[GIJ�GM�H���KJLlFDKJMGEGFD� ogen.

ï�ÄjÀ�¼¼£�º�»\¼jýÃ�ý¾ý¿ ¢�ûZ¬�ÄVý¨òÐÀ�»�¬�À�¼jýÅ�»Fð
A�B NGBDC$&gA��^¸ QSFD�D�GL��G���SBDMGHGQSFDKJ�D�yKJC
L��GM�NyBD��C�FDKJMGFDQPHGQ"WG²GFDM + BD�GI���WGMy�>[GLJKU�GKJLJ�DLJFDM EGFDC
LJFD�GLM�
NGKJFnMGKJ�D��L KUM BDIJIJFDM OaQ"WYXZFD[GLJFDM EGFDM���LJKJH�L ��FDQSNGFDM 57 ��C
LJFDIJIJFDM µ�FDMGNGFDQSC�WGM�S�aFDIJIJFDQSCé�GMGN Unhelkar_ s�e�e�e�aiFDKJM7BDMGNGFDQSFDC�¤�Oa¥^¦�S�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJI��GWGQ _ ��HGI # ��EGE�KJIJN��GM�H 3-3aP�¡M�N��DFDKJHGFDM �l��KJF
NGKJF°[�WGM�[GQSFDLJFw¦��GLJ�D��MGH�KJ� OaQSWYXZFD[GL�BD�GC
C
FY�GFDM [��GMGM�LJF # A�BDC��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI���KJQ"N C�KJ�D� KUM
NGFDQ�HGFD�DFDKJHGLJFDMÜ£RWGQS� �"�GQ�NGKJF�OaQSBDT�KJC�BDIJIJFDQ"NGKJM�HGC>[GBD�G� FDKJHGMGFDM |l�G� NGFDM�� ���"BDMGHé�D�éQSFDNG�G�DKJFDQSFDM
�GM�N NGFDM�£RWG[��GC�BD�G�iN�KJFwBDM NGKJFDC
FDQi�aLJFDIJIJFwFDMGLUC
�D�GFDKJNGFDMGNGFDM�A�FDLJBDKJIJC 58 �D�yIJFDHGFDM�����KJQSNy�D� �a�D� u-

56 S7q4L�f7648:I>64<>B>64=k?;A;=kÌ�8:<>A;8:<>I>Q4I�64=k57<>8:9k}Ñg ~OgDq4N;143k<>P �ÒÌ�B>q4=;=;<>=FC/�7q4P�64�79;64L�w�ÓFI>8:64Pk6�Ì�8:A;CE8:q4PkPk<>=FC/q4B>L5764LM64=;I�B><>143�648�q4143;I�64I!T:?FCEBhgj~�6414r�UVW;W;W;mÑ�	q4�F<>I>6DB�UVl;ZVg
57 S7q4L7È�S�Ô@� <>LMI�<>=�9;648'S7q48:LMI>64B�B>N;=FC�N;=;9�f7<>64B>}Dq43;B�9;648'G7r;I�<>?;<>I�Q4I�64=�9;q48:Õ;H;648'3;<>=;q4N;L�q4NF143�8:64B>qDI><>?�N n-Õ;H;648:LM<>143FI>B><�143�gjG7N;p�9;<>64LM6�Ì�N;=;r;I>6�57648:9;6�<�143�q4H;648@<>=�G7H;LM143;=;<>I�I 3.3.1 =;A;143�=;Q43;648@64<>=;C;643;64=�g
58 w�L�CE<>=;C�9Fq4H;64<�N;PæCE8:N;=;9;B>6DC;64=;9F6��7649;q4=;rF64=�}DN;P"f7A;8:C;643;64=�N;=;9�9;<>6ð��A;9F64B>B><�648:N;=FC�9;648	�	B>qDLMLM64= �?;CEBhgj�764=;9;6 rLMA;=;�:i�64B>B�648:L-N;=;9
7=;3;64B>r;q48@T:�;v;v;v;mFi gÑUEUVl;ZVg
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IJ�GM�HGC
�D��FD�D[GFDM�MG����IJKJ�D���GWGM NGFDQw�GEGFDQSBD�GC���MGQSFDBDIJKJC
LUKJC
�D�GFDM��aKJLU�GBDLJKJW�M#BD�GC�HGFDHGBDM�HGFDM ��NGBD²#N�KJF
��MG�"WGQSNGFDQS��MGHGFDM�EGFDQSFDKJLJC���MG�GFDQS� nNGFYQSEGBDQ feststehen:

"�g�1+9t4ZK0; /�)0��7+C&�+@ )N1+%0@ a0IÇ'*)º; %0; 4Z; 7046)R4ZK()R��9Q10» )0G�4�'d; 4ZK^4ZK()R70/�/	-0C�04Z; 1+%^4ZK�704
'*)¶K(70l2)!M0)�)+%[.�; l�)�%[7+@ @Ô4ZK�)¶9Q)�Í+-0; 9Q)+C&)+%(46/'&!/�1!'*)!,01L%(104tK(70l2)!7�%\70G�4Z; l	; 46a
351�9�Ó+)0Í�-0; 9:)+C&)+%(46/>v�%(.+; %�)�)+9$; %(.+S f] � )+%�,0)�9Q/�1+%��$_�)+@ @ )+9Q/L-0%�,)(*%�K()�@ H�7+9��*+*+*�I
S. m0m(³0b

A�BDC }gFDKJC
VGKJFDI�EGFDBDMGC
V�QS�G�D��L�BDEGFDQ®BD�G�D�éMGKJ�D�GL^�ÝC�W7��KJF&FDC KJC�L�BDIJC ~>WGQSHGFD�GFYMGC
��FDKJC
F°KJM7NGFDQ®OaQSBDTGKUC
�GFDQS��FDMGNGFDLq�D�Ü��FDQSNGFDM �¡C
W�MGNGFDQ"MÜ�DFDKJHGL�MGFDEGFDMpNGFDQ���MG��FDMGN��GM�HÜNGFDQgBD�GC�HGFD���D�GIJLJFDMé��[GLJKU�GKULJ�DLJFDM �
NGBD²ÜBD�G�D�Ü��M�VGBDC
C��GM�HGFDMÜNGFDCk&gA��^¸ �GFDQS��FDMGNGFDLq��FDQSNGFDMp[��GM�MGFDM �¡�Ý� ��MGLJFDQSC
LJ��LJ�D�GM�HéKUMé£RWGQS�
FDKJMGFDC��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJC��D��FDQS�GBDIJLJFDM #

G7H;H;<>B>9;N;=FC 3-3 � w�<>=�64<>=;p2q41D3;64L�Ô\64HF64=;LM}ÒtEr;B>N;LMPkA;9F64B>B!p:Õ;8Ç�³8�6DLM�;A;=;LÐ<>H;<>B�<>I�t��:9;8:<>?F64=�9;64LÐ<�CE=ã�
(aus �764=;9;648:LMA;=;�:i�64B>B�648:L-N;=;9
7=;3;64B>r;q48@�;v;v;v;mFi gÑUEUVu;Z

��IJC�LJQSFDKUEGFDMGNGFDC�¥^IJF���FDMGLl��FDQSNGFDM��GKJFDQ�~�FDQSBDMGLJ��W�QSLJIUKJ�D�G[GFDKJLJFDM��D��Q�¸nW�NGF l IJKJFDQ"�GM�H�EGFDM��GLJ�DLM{
"$#à9Q)0/��01�%(/	; M�; @ ; 46aN; /�7+%2a��+-09Q�010/2)+I	10M+@ ; .0704Z; 1+%^1�9 9Q)0Í+-0; 9Q)�,RG�70��70M+; @ ; 46a�103�4ZK()
; %(/�467+%(G2)0/\1�3B7yG	@ 70/�/\1�9��070G	H¸70.�)+S(#¹9Q)0/��01�%(/	; M+; @ ; 46a!; /°45a2�+; G�7+@ @ a!; C�+@ )+C&)+%(46)�,
MBa\7�G�1+K()0/	; l�)�G�1�@ @ )0G�4Z; 1+%\1�3Ç1�%()^1�9tC1�9Q)�35)0704¼-09Q)0/	S�#X9Q)0/��01�%(/	; M�; @ ; 46adG�7+%°M0)
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7W9Q)0/���1+%(/	; M+; @ ; 45ai351+9F,01+; %(.+I�7<9:)0/���1+%(/	; M+; @ ; 46ai351+9kH�%(10'd; %(.�1+9F7<9:)0/���1+%(/	; M+; @ ; 46a
351�9�)+%�351�9QG	; %�.+S fk] � )+%�,0)+9Q/21+%��$_�)+@ @ )�9Q/!-0%�,,(*%�K()+@ H�7+9���*+*�*+I�_&S�p0³0b

µ�FDMGNGFDQSC
W�MGS�aFDIJIJFDQ"Cn��MGN ��MG�GFDIU[GBDQé��MGLJFDQSC
�D�GFDKUNGFDM±��KJFDQ7��KJL°}gF��D�GH�BD�G� , KJQS�"C
S}gQSWG�D[�FDL°BDI #_  �����e�aà�D��KJC
�D�GFDM NGF��¬£aWG[G��C BD�G�àA�BDLJFDM ��£R�GM�[GLJKUWGMGFDM*WGNGFDQ�~�FDQSBDMGLJ�>WGQSLUIJKJ�D�G[GFDKJLJFDM # A�KJF��GKJFDQ
HGFD���D�GIJLJF ��MGBDI  ·C2F �GMGN�¸nW�NGFDIJIUKJFDQS��MGH NGFDQw~�FDQSBDMGLJ��WGQ"LJIJKJ�D��[GFDKJLJFDM EGQSKUMGH�Là�GW�QwBDIUIJF�� EGFDK�NGFDQ
¥^MGLJ��KJ�D[GIJ��MGHp�GW�MpC
VGFD�DKJFDIJIJFDQ���MG��FDMGN��GM�HGC
C�WG�"LJ��BDQSF�HGQSW�²GF�~�WGQSLJFDKJIJF��¡NGB�~�FDQSBDMGLJ��WGQ"LJIJKJ�D��[GFDKJLJFDM
VGQSKUMG�DKJVGKJFDIJI�BD�G�qFDKJM&C�VGFD�DKJFDIJIJFDCgOaQSW�EGIJF�� EGFD�DWGHGFDM&C
KUMGN # A�BDLJFDM&�GM�N&£a��MG[�LJKJWGMGFYM°IJBDC�C
FDM°C
KJ�Y�°FD�GFDQ
HGFDMGFDQSFDIJI��"WGQS���GIJKJFDQSFDM7�GMGNé[��GM�MGFDM7NGBY�GFDQD�ÝMGBD�D�7��M�C
KJ�D�GL�NGFDQi����LJW�QSFDM ��FD�GFDQ®EGFDKxNGFDQi¥qMGLJ��KJ� k-

IJ�GM�H��GW�M�¸nBDC
C
FDMGC�WG�"LJ��BDQSFPNGKJFDMGIJKJ�D��C
FDKJM �ÉNGKJFiWG��MGFP¥^KJMGEGFD�DKJFD�G��MGH�NGFDQ���MG��FDM�NGFDQ�HGFDC
�D�GKJFD��L #

ï�-7ýÄjÀ�¼VÂbý¿ú�ý»\¼j¿�Á�»�¿�ýÁ�¿�ýº�»ð
¥^KJMGFpNGFDQ>~�WGQ"HGFD�GFDMGC
��FDKJC
FDM ��BD�GC�NGFDMGFDM ¤�Oa¥^¦ FDMGLUC
LJBDMGNGFDMyKJC�LM�RKUC
L�NGKJFd��£aKJQSFDC
��KJLJ� Develop-

��FDMGL Method«��NGKJF*KUM�NGKJFDC
F�� ��FDEGFDMGC
�� ·[GIJ�GC BDIJC ¤�Oa¥^¦�S[GW�MG�"WGQS��FDM#�^FDEGFDMGC
�  ·[GIJ�GC2��WGNGFDIJI
��FDKJLJFDQSEGFDC
LJFD�GL _ �GH�I # ��E�EGKJIUNG��MGH 3-4a # µ�KJFDQ®�"KJMGNGFDM7C
KJ�D��KJM7FDKUMGF�� MGFD�GFDM Lebenszyklusmodell

�D�GC
�DLJ�DIJKJ�D� �D� ��WG� &gA��^¸ EGFD[GBDMGMGLJFDM BD�G�D� FDKJMGKUHGFpMGFD�GFp��[GLUKJ�GKULJ�DLJFDM # �a�D�GW�MnBDM NGFDQ��GFDQSQ"K n-

HGFDQSLJFDM½¶�FDC
B���LJ��BD�GI0�GFDQSC
�D�GKJFDNGFDMGFDQ��>[GLJKU�GKJLJ�DLJFDMªIJ�D²GL0C�KJ�D�½FDQS[GFDM�MGFDM ��NGBD²ªNGKJFDC
FDCp�^FDEGFDMGC
��  k-

IJ�GC
��WGNGFDIJIqFDKJMGF���FDMGKJHGFDQ�[�WG��VGIJFDTGF�~�WGQSHGFD�GFDMGC
��FDKJC
F��"�GQ�[�IJFDKJMGFDQSF�ORQSWYXZFD[�LJF�NGBDQSC
LJFDIJIJFDMpC�WGIJIM�¡KJM
NGFDQàEGFDKJC�VGKJFDIJC
��FDKJC
F7BD�G�D�*C
�D��LJIJKJ�D�GF7��C
VGFD[GLJF7��FDHG�"BDIJIJFDM �+NGKJF7C
KJ�D�*BD�G�àN�KJF�¥^MGLJ��KJ�D[GIU�GM�Hª��WGM
�6 ·C
LJF���FDM���KJL���FD�GQSFDQSFDM�¢^FDKJIJVGQSWYXZFD[�LJFDM�WGNGFDQ+NGBDC�ORQSWYXZFD[�L ��BDMGBDHGF���FDMGLlKJMGC
HGFDC
B���LlEGFD�DKJFD�GFDM #
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G7H;H;<>B>9;N;=FC 3-4 � Î7Ì�wÏ »p2<>8:64LMP�<>I>3 instantiation��T:q4N;L-��<>8:64LMP�<>I>3�64I!q4BhgFUVW;W;X;mFi-gjs;Y;Z

A�KJF KJLJFDQSBDLJKJ�GF ¥^MGLJ��KJ�D[GIU�GM�H°EGFD[GWG����L6KJMwNGKJFDC
FDQx~�W�QSHGFD�GFDMGC
��FDKJC
F FDKJM°MGWG�Y�wC�LJ�DQS[GFDQSFDCi¶�FD��KJ�D�GLM�
KJMGNGFD� � # } # �"BDC
L�NGFDQ>HGFDC
B���LJFpOaQSWG�DFD² KJMyNGFDQ>KJLJFDQSBDLJKU�GFDM ��[GLUKJ�GKULJ�DL »}g�GKJIJN A�FD�GFDIUWGVG��FDMGL�y� u-

C
B��&��FDMGHGFD�SBD²GLàKJC
L # ³"MGMGFDQ"�GBDIJE NGFDQ ³SLJFDQSBDLJKUWGMGFDM��"KJMGNGFDM�MGBD�D�#FDKJMGFDQw�GW�QSEGFDQSFDKJLJFDM�NGFDM#��[GLUKJ�GKULJ�DL
»}g�GKJIJN�ORQSFDVGFDQSBDLJKJW�M��7NGKJFb��)gF��G�GKJQSFD��FDMGLJCà��MGBDI  ·C
KJCj�7�GMGN7NGBDC���KJFDNGFDQ"�Ý� KJLJFDQSBDLJKJ� W�QSHGBDM�KJC
KJFDQSLJF
»OaBD�D[GBDHGFéA�FD�GFDIJWGVÝ��FDMGL�nVGBDQSBDIJIJFDI®C
LJBDLJL # A�BDMGBD�D� ��KJQ"NnNGKJFéµ�BD�GVGLJKULJFDQSBDLJKJW�M*��KJLiNGFDQà��[GLJKJ��KJLJ�DL
»}g�GKJIJN ���D�DFDVGLJBDMG�DF ¢�FDC
L����NGKJF BD�G�D� NGBDCÜ¢^FDC
LJFDM NGFDQ°FDM�LJ��KJ�D[GFDIJLJFDM �a ·C
LJF���LJFDKJIJFnEGFDKJMG�GBDIJLJFDLM�
BDEGHGFDC
�D�GIJW�C
C
FDM # £aKUQSFDC2��KJLJ��C
�D��QSFDKJEGL��GKJFDQS�D��BD�G�D��{

"�T6S6S6S U84ZK()�gF; 9Q)0/	Ci; 4ZK<²+)0l2)+@ 1��+C&)+%(4°=&)04ZK(1�,c-(/�)0/N7+%�; %(G	9:)+C&)+%(467�@ I*; 46)+9Q704Z; l2)
7+%(,L�07+9:7+@ @ )+@ã,�)0l�)+@ 10�+C&)+%(4tG�a(G	@ )+St{ 4 ; /R; %(G	9Q)+C)�%(467+@; %!46)+9$C/^1�3�M�-0; @ ,0/^7+%�,
�070G	H�7�.0)0/W1�3[G	@ 70/�/2)0/	I�'dK()�9Q)�M0a��070G	H�70.�)0/W7+9:)È45a(�+; G�7+@ @ a�,0)0l�)+@ 1��0)�, ; %�7
M01046461+C&��-(�È,0)��0)+%�,0)�%(G�a(�$M070/�)0, C7�%0%�)+9$S[{ 4!; /�; 46)+9Q704Z; l�) ; %W4ZK(704\7+@ @t103°4ZK�)
C10,�)+@ /N)0l�1�@ l�)�4ZK09:1+-�.+KL/�)0l2)+9:7+@�; 46)+9:704Z; 1�%(/N70/¹H�%(10'd@ )�,0.�)c; %(G	9:)070/2)0/R7+%�,
; C�+9:10l�)+C&)+%(46/°7�9Q)!,�; /�G�10l�)�9Q)�,+S	{ 4�; /d�07+9Q7+@ @ )+@�; %\4ZK(704	7+@ @�@ 70a()+9Q/	I subdomains
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7+%(,��070G	H�7�.0)0/P7�9Q)^46a(�+; G�7+@ @ a°,0)0l�)+@ 10��)0,�MBa°,+; 3536)+9Q)+%(446)07�C/?'*1+9$H�; %(.¥; %d�07 r-

allel.

¯ K()>9Q)070,�)+9�/	K�1+-�@ ,L9:)0G�10.�%0; A2)y4ZK(70404ZK()+9:)y/	K(1�-0@ ,yM0)y7y.+9Q)�7040,0)�7+@¤1�3B10l2)+9$@ 7��
; %>4ZK()�7�M010l2)�70G�4Z; l	; 4Z; )0/N7+%�,�4670/	H�/N,�-()�461�4ZK�)c; %(G	9Q)+C&)+%(467�@ I*; 46)+9Q704Z; l2)�7+%�,
�07+9:7+@ @ )+@?%(704¼-09Q)Ì103�4ZK�)`10M�» )0G�46�$1�9$; )+%(46)�,`,0)0l2)+@ 10�+C)+%(4^G�a(G	@ )+S ��] Firesmith

m(n0n�.+I�_&S�´0³0b
¦�FDEGFDM NGFDQ>KJLJFDQSBDLJKU�GFDM ¥^MGLJ��KJ�D[�IJ��MGH ��FDQ"NGFDM ��KJFDQ>BDIJC
WyBD�G�D� N�KJFp��KJ�D�GLJKUHGFDM ��W�MG�DFDVGLJFpNGFDQ>K n-

[GQSF���FDMGLJFDIJIJFDM ¥^MGLJ��KJ�D[GIJ��MGHy�GM�NyVGBDQSBDIJIJFDIJFDM }gFDBDQSEGFDKJLJ�GM�Hn��WGM ��[GLJKU�GKJLJ�DLJFDM EGFDC
W�MGNGFDQ"C&�GFDQ"�GW r-

gehoben.

ï�½�¼jÀ�û���Á�¼jÀ�û�¬�ÄVý¨òÐÀ�»�Á�£�£ Äjº�Á���úð
���G�D�*NGBDCwKUM*��E�EGKJIUNG��MGH 3-5 HGFD�DFDKJHGLJF7�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIi�DFDKJHGLi��[GLUKJ��KJLJ�DLJFDM �+NGKJF�BD�GCwNGFDM
�D�G�GWGQ&EGFDC�VGQSWG�D�GFDMGFDM �^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJFDM EGFD[GBDM�MGL C�KJM�N # + ��C
�DLJ�DIJKJ�D��NGBD�D� �xC
KUMGN �GKJFDQw�D�
XZFDNGFDQ���[GLJKU�GKJLJ�DLPNGKJF }gFD�DFDKJ�D�GMG�GMGHGFDMªNGFDQ���KJ�D��LJKJH�C
LJFDM½�D��HGFDWGQ"NGMGFDLJFDM½���G�"HGBDEGFDM½HGFDMGBDM�MGLM�q�G�
�GFDQS�GW�QS�D�G�GFDEGFDM��RNGBD²yNGKJFÜ���G�"HGBDEGFDM IJFDLJ�DLJFDMGNGIJKJ�D� EGFDC
�D�GQSFDKUEGFDM �a��BDC�HGFDLJBDMn��FDQSNGFDMnC�WGIUIM|+NGFDMGM
NGKJF ��[GLJKU�GKJLJ�DLJFDM EGKJIUNGFDMyIJFDNGKJH�IJKJ�D� FDKJMGFDMyC
LUQS��[GLJ��QSFDIJIJFDM�)gBD�G��FDM �RNGFDQ>�D�GC
B�����F�MGHGFDMGWÝ����FDM KJM
£aWGQS��NGFDC��^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJC�FDKJMGFDM$��EGFDQSE�IJKJ�D[��GEGFDQ+NGBDC�~�W�QSHGFD�GFDM��D��Q�~�FDQS� üHG�GM�H�C
LJFDIJIUL #

G7H;H;<>B>9;N;=FC 3-5 � Ô\64H;64=;LM}ÒtEr;B>NFLMPkA;9;6DB>B!9;64L���N;LM64�:1Dq4LÐ64�:9;8:<>?;64= approach«T:q4N;L-�764=;9;648:LMA;=;�:i�64B>B�648:L-N;=;9
7=;3;64B>r;q48@�;v;v;v;mFi gÑU�l;l;Z
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µ�FDMGNGFDQSC
W�MGS�aFDIJIJFDQ"CP��MGN(��MG�GFDIU[GBDQ�C
�D��IJBDHGFDM ��KJL+NGKJFDC
FDQ�³SMGC�LJBDMG�à�GW�Mp¤�Oa¥^¦ FDKJM ~�WGQ"HGFD�GFDMp��KJL
��¸n� ��MG��FDMGNG�GMGH�C
�"�DIJIJFDMéBDIJC�LUQSFDKJEGFDMGNGFD� ¥^I F���FDMGL^�GWGQ # A�KJF����GLJW�QSFDMé��FDKJC
FDM7BDEGFDQ®BD�G�D�éNGB r-
BD�G���GKJM ��NGBD²ÜNGKJF&~�FDQS��FDMGNG��MGHé�GW�M���¸n� ��MG��FDMGNG��M�HGC
�"�DIJIJF&C
FDKJL�FDKJMGKUHGFDQ + FDKJL^NG�GQS�D�GBD��C�[GW n-

LJQSW��GFDQSC
FwA�KJC�[G�GC�C
KUWGMGFDM �GFYQS��WGQ"HGFDQS�G�"FDM �GBDL 59 #@, FDKJLJFDC
LJHGFD�GFDM�Ny��MG�G��C
LJQSKJLJLJFDM C
KJMGN NGKJF ~�WGQS�D��HGF
K � }®FDQSFDKJ�D�7NGFDQ®~�FDQSEGQSFDKJLJ��M�H7��MGN7¥^KJMG�"BD�D�G�GFDKJLxNGFDC*��¸n�^S�aLJBYMGNGBDQ"NGCF{ , �D�GQSFDMGN7BD�G�®NGFDQiFDKJMGFDM
�aFDKJLJF�NGKJF�¢^FD�D�GMGKJ[ÜNGFDQg¸ WGNGFDIJIJKJFDQ"�GM�HÜ�GW�Mé��MG��FDMGNG�GM�H�C
�"�DIJIJFDMéEGFDK^¥qMGLJ��KJ�D[GIJFDQ"MéKJ� WGEYXZFD[GLJW�Q i-
FDMGLJKJFDQSLJFDM�� ���SFDIJN7�GW�QSBD�GC�HGFDC
FDLJ�DL���FDQSNGFDM7[GBDM�M �ÝC
W��"�DIJIJLxFDCàBY�G�®NGFDQiBDMGNGFDQSFDM7�aFDKJLJF°C�WGHGBDQ®C
WG� t-
��BDQSFDLJF��D�GMGKJC
�D���GMGFDQS�"BD�GQSFDMGFDM#�>MG��FDMGNGFDQSM��GM�N(¥^M�LJC
�D�GFDKJN��GM�HGC
LUQS�DHGFDQSM#QSFDIJBDLJKJ�#IJFDKJ�D�GLM��NGKJFªKUM
��MG��FDMGNG�GM�HGC
�"�DIJIJFDM7NGBDQSHGFDC
LJFDIJIJLJFDM��aBD�D�G�GFDQ"�GBDIJLJFwMGBD�D�G�D�G�GW�IJIJ�DKJFD�GFDM��GM�N BDIJCàHGF���FDKJMGC
B���FwA�K s-
[G�GC�C
KUWGMGC�HGQ"�GM�NGIJBDHGF �D�ªMG�GLJ�DFDM # �>�G²GFDQ"NGF�� [��GMGMGFDM BD�G��}gBDC
KJCpNGFDQ���MG��FDM�NG��MGHGC
�"�DIJIJFyQSFDIJBDLJKJ�
FDKJMG�"BD�D��¢^FDC
LJ�S�DIJIJFP�"�GQ���MG��F nNGFDQSLJFDC
LJC��"W�QÀ���GIJKJFDQSLl��FDQSNGFDM #

���G��NGFDQ�BDMGNGFDQSFDMp�aFDKJLJF���FDQSNGFDMé��KJFDQgBDEGFDQgBD�G�D�ÜOaQSW�EGIJFD��F�EGFDK^NGFDQg¸nWGNGFDIUIJKJFDQS��MGHé��KJL^��MG��F n-

NG��MGHGC
�"�DIJIJFDM�HGFDMGBDMGMGL # �aW�IUKJFD�"FDQSMyNGKJFDC
F EGFDKJC�VGKJFDIJC
��FDKJC
F [GFDKUMGF EGFDC
W�MGNGFDQ"C�HG��LJF���MGLJFDQ"C
LJ��LJ�D�GM�H �
���GHGIJKJ�D�GC
LaMGBD�GLJIUWGCi��BDM�NGKJNGBDLJFDM°�"�GQx¤�EÉXZFD[GLJFàEG�D� # ��IJBDC
C
FDMw�GM�N KU�GQSFà}gFD�DKJFD�G�GMGHGFDMw��MGLJFDQSFDKJMGB n-

NGFDQ0�D�yKUNGFDMGLJKJ�"KJ�DKJFDQSFDM # A�BD�"�GQ>��FDQSNGFDMy�G�D�G�"KJH ¢^FD�D�GMGKU[GFDM ��KJFpLJFDTGLU�GFDIJIJFp��MGBDI  ·C
F�� CRC-Cards

WGNGFDQ�KUM ¥^KUMG�DFDIJ�"�DIJIJFDM FDKJM + ��KJC
�D�GFDMGC
�D�GQSKJLUL6�GEGFDQ�NGKJF�¥^QSC
LJFDIJIU�GM�H �GW�Mp�aF����GFDMG�DNGKJBDH�QSB�����FDMp�GK n-

zugezogen60 # A�BDQS�GEGFDQ>��KJM�BD�GC���KJQ"N NGBDQSBD�G�0��KJM�HGFD��KJFDC
FDM �RNGBD² BD��C���¸n�(��MG��FDMGNG�GMGH�C
�"�DIJIJFDM
IJFDKJ�D�GL�FDKJM�£aIJ��²��GW�M�³"MG�"WGQS��BDLJKJWGMGFDM�BDEGIJFDC�EGBDQqKUC
L # A�KJFDC
FDQ�£aIU�G²�FDQ"C
�D�G��FDQSLRKUM&¤�EYXZFD[�LJWGQSKJFYMGLJKJFDQ"�GM�H
�GMGFDQS�"BD�GQSFDMGFDM ¸nW�NGFDIJIJKJFDQSFDQSMyBDEGFDQ>N�KJFp³SNGFDM�LJKJ�"KJ[GBDLJKJW�MyNGFDQ>¤�EYXZFD[�LJFÜBD�G�>FDKJM , FDKJLJFDQSFDC&�GMGN �GF r-
IJFDKJLJFDLl�D�GQ�LUQSBDNGKJLJK oMGFDIJIJFDM �YKJ��VGFDQSBDLJKJ�GFDM�OaQ"WGH�QSB�����KJFDQS�GMGH #

¦�FDEGFDMwNGFDMwFDQS���D�GMGLJFDM°EGFD���D�GQSLJFDMw¢^FD�D�GMGKU[GFDM �4C
�D��IJ�DHGL6¶�QSBD�GBD�<FDL6BDI # _  ���� � a�K � )gBD�Ý��FDM �GWGM
¤�Oa¥^¦(BD�G�D��FDKJM�N��GQS�D��HG�DMGHGKUHGFDC�OaQSKUMG�DKJV��GW�QD����KJF>N�KJF��$�GHGIJKJ�D�GC
L�MGBD�GLUIJW�C
F>¢^QSBDMGC
�"WGQS��BDLJKJWGM��GW�M
��MG�"WGQSNGFDQS��MGHGFDM�KJM�&gWGNGF0�GMGLJFDQ"C
LJ��LJ�DLR��FDQSNGFDM�[GBDMGM {4��M�NGKJF>�aLJFDIUIJF>NGFDQ���¸n�n��MG��FDMGNG��MGH�C
�"�DIJIJF
LJQSFDLJFDM&N�WGQSL^����KJF>KJM&�a¤�¸n� 61 ��WGQ"HGFDC
�D�GIJBDHGFDM ��C
W�HGFDMGBDMGMGLJF TOMs62 # A�KJFDC
F�C
KJMGN&��WGM&��WGQ"MGF��GF r-
FDKJM C
WyBDMGHGFDIJFDHGL^�RNGBD²yNGKJFp¢^QSBDMGC
�"W�QÀ��BDLJKJWGM KUMn��FDKJLJFDQSHGFD�GFDM�NGFÜ¸nWGNGFDIJIJFÜIJFDKJ�D�GL��"�DIJIJL # �RWnC�WGIJIJFYM
}gFDC
�D�GQSFDKJEG�GM�HGFDM7�D�7FDKUMGFD� ¢�¤�¸ EGFDKJC
VGKJFDIJC
��FDKJC
F&KUM7�$�GHGIJKJ�D�GC
L^VGQSKJ��KJLJKJ�GFDM7�a�DLJ�DFDM _ �a��EYXZFD[GL�[
OaQS�DNGKU[GBDL	[yFDKUMy¤�EÉXZFD[GLa0BDE�HGFD�"BD²GL���FDQSNGFDM �l�Ý� NGKJF ¢^FDTGLJBDMGBDI  ·C2F �D�GQ>³SNGFDMGLUKJ�"KJ[GBDLJKJW�M NGFDQ0��IJB s-

59 f7CEBhgj�764=;9;648:LMA;=;�:i�64B>B>648:L-N;=;9
7=;3;64B>rFq48@T:�;v;v;v;m;i-gFUVu;n;Z�g
60 f7CEBhg��764=;9;648:LMA;=;�:i�64B>B>648:L�64I-qDBhg�TVUVW;W;X;m�i-gFUVl;X;p	N;=;9�s;s;v;p2Z�LMA;57<>6Ö�764=;9;648:LMA;=;�:i�64B>B>648:L/N;=;9 UnhelkarT:�;v;v;v;m;i-gFUVu;n;p2ZVg
61 �³i�64Pkq4=FI><�1�Î7H��h6414I!��A;9F64B><>=FCOG7�;�;8:A;qD143ã�³mF?FCEBhgj�78:q43;qDP�TVUVW;W;X;ZVg
62 �³É�q4LMr�Î7H��h6D14I!��A;9;6DB>L¸�³mF?;C;Bhgj�78:q43;q4P�TVUVW;W;u;ZVg
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C
FDMG[GBDMGN�KJNGBDLJFDM&�D��FDQSIJFDKJ�D�GLJFDQSM # ��EGFDQ�FDKJM�KJHGF + ��KJC
�D�GFDMGC
�D��QSKJLJLJF>HGFDIJBDMGHGLa��BDM°C
�D�GIJKJFD²GIJKJ�D�°�D�&NGFDM
��IJBDC
C
FDM���MGN�KJ�GQSFDQ+³S��VGIJF���F ntierung63.

3.2.2. /10���	2� �����)3�4���5�6 ���87���6 �! �����85��9�
��:�7�4�;��!�, �<�
	��� �� ���������
³SMÜNGFDMé}gFDC
�D�GQSFDKJE��GM�HGFDMéNGFDQ�¤�Oa¥^¦�S���G�"HGBDEGFDMé��FDQSNGFDMéµ�KUMG��FDKJC
F��G¢^KJVGC>��MGN7�>MGIJFDKJLU�GM�HGFDM7H e-

HGFDEGFDM �Y��BDC��D��EGFDC
LJKJ����L FDM�}gFDQSFDKJ�D�GFDM�L  ·VGKJC
�D�GFDQS��FDKJC
FP�D��LJ�GM�KUC
Ll�GM�N���W�QSBD�G��HGFDBD�D�GLJFDL���FDQSNGFDM
C
WGIJIULJF # A�KJFDC
Fy[GW�MG[�QSFDLJFDM µ�BDMGNGIU�GM�HGC
BDMGIJFDKULJ��MGHGFDM½C
LJFD�GFDM½EGFDK�}gFDNGBDQS���D� �GFDQSC
�D�GKJFDNGFDMGFDM ¢^� e-

��FDMGEGFDQSFDK �D�GFDMy�D�GQ0~�FDQS�"�GHG��MGH ��MGN ��FDQ"NGFDM HGFDQSBDNGFp��WGMy��MGN �"��Q>��MGFDQS�"BD�GQSFDMGFDQSFp¥^MGLJ��KJ�D[GIJFDQSM
K ����FDQ���K FDNGFDQ�HGFD�"WGQSNGFDQSL _ ��HGI # ��BDVGKULJFDI	r�a #
+ �GQ�EGFDC�C
FDQSFDM���EGFDQSC
KJ�D��L�H�QS��VGV�KJFDQSFDMp¶�QSBD�GB�� FDL�BDI # _  ���� � a�N�KJF����G�"HGBDEGFDMpKJM��GBDIJLJIUKJ�D�pKUMpC�KJFDEGFDM
HGQ���²GFDQSF }gFDQSFDKJ�D�GF�{�}gFDMG�GLJ�DFDQSKJMGLJFDQSBD[GLJKUWGM �GM�N �"BD�D�GIJKJ�D�GF ���G�"HGBDEGFDM ��¶�FDC
B���LJBDQS�D�GKJLJFD[GLJ�GQD��OaQ o-

XZFD[GL ��BDMGBDHGF���FDMGLM�° ��GBDIJKJLJ�DLJC2��BDMGBDHGF���FDMGLM� A�BDLJFDMGEGBDMG[GFDM � ~�FDQSLJFDKJIU�GMGH�� ¸nWGNGFYIJIJKJFDQ"�GM�H<´é¥qM t-

��KJ�D[GIJ�GM�H �GM�N , KJFDNGFDQS�GFDQS��FDMGNGEGBDQ"[GFDKJL 64 # + � XZFDNGFDQ�N�KJFDC
FDQ�¶�QS��VGVGFDM HGKUEGLgFDC���F��GQSFDQSFé���G�"H a-

EGFDM ��NGKJFwBD�G�i��FDMGKJHGFDM �aFDKULJFDM N�KJFw��KJ�D�GLJKJH�C
LJFDM Oa�GM�[�LJF FDQS���D�GMGFDM �l�GM�Ny�G�D�G�"KJH BD�G�P��FDKJLJFDQS�"� h-

QSFDMGNGFP�^KJLJFDQSBDLJ�GQ+�GKUMG��FDKJC
FDM #

£a�GQxNGKJF + ��WGQ"NGM��GM�H NGFDQ����G�"HGBDEGFDMp�D� NGFDMp��[GLUKJ��KJLJ�DLJFDMpC
�D��IJ�DHGL�¶�QSBD�GBD� FDL�BDI # _  ���� � a�NGKJF�� n-

WGQSN�MG��MGH�KJM�¢^BDEGFDIJIJFDM���WGQD{
OPEN-Aktivitäten

=?>�@�A B�A @DC�@FE =?>�@�A B�A @DC�@FG =?>�@�A B�A @DC�@FH
...

=?>�@�A B�A @DC�@?I
=KJMLDN�OQPSR!E

F R F ... M=KJMLDN�OQPSR!G
D D F ... F=KJMLDN�OQPSR!H
O F O ... F

... ... ... ... ... ...

O
P

E
N

-A
u

fg
ab

en

=KJMLDN�OQPSRTI
D F O ... O

G7H;H;<>B>9;N;=FC 3-6 � �764CE64=;Õ;H;648�LMI>6DB>B>N;=FCO?;A;=�Î7Ì�wFÏ7�:G714I><>?;<>I><>64L-}DN�Î7Ì�wFÏ7�:É�q4LMr;L

63 ��Õ;8�64<>=;6�9;64I>qD<>B>B><�648:I>648�6�~�64LÐ143;8:64<>H;N;=FCO?FCEBhgj�78:q43;q4P�TVUVWFW;u;mFi-gjs;lEp2p2ZVg
64 S7<>6OÎ78:<>CE<>=;q4B�H;64}D64<�143;=;N;=FCE6D=*B>q4N;I�64=��ã��N;LM648�<>=;I�648:q41DI><>A;=$q4=;9ÖH;N;LM<>=F64LML	<>LMLMNF64L¸�³mÇ��B>q48�C;64�:LM14qDB�6�q48:143;<>I�6 c-I>N;8:q4B'<>LMLMN;6DL¸�³m����;8:A��h6D14I'Pkq4=FqDCE6DPk64=FI'<>LMLMN;64L¸��mk�(�;N;q4B�<>I>t�<>LMLMNF64L¸�³mk��9;qDI>q4HFq4LM6b<>LÐLMN;64L¨�L��9F<>LÐI>8:<>H;N;I><>A;=�< s-LMN;64L¸�³m���PkA;9F64B><>=FC&�!H;N;<>B>9F<>=FCOI>3;6�LÐtELMI�64P°��N;=;9x��8:64NFLM6�<>LMLMNF64L¸��T:?;C;Bhgj�78:q43;q4P×UVW;W;u;mFi g4u;l;p2p2ZVg
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³SM�FDKJMGFDQ�C
W�IJ�D�GFDM&¢^BDEGFDIJIJF _ ��HGI # ��EGE�KJIJN��GM�H 3-6aq�"KJM�NGFDM�C
KJ�D��BDIJIJF>�GFDQS��FDMGNGFDLJFDM&��[�LJKJ��KJLJ�DLJFDM��GM�N
���G�"HGBDEGFDMÜ��KJFDNGFDQ # ³"MÜNGFDQ�FDMGLJC�VGQSFD�D�GFDMGNGFDMÜ¢^BDEGFDIJIJFDMG�DFDIJIJF�C
W�IJIqKJ�ÿ)gBD�Ý��FDMÜNGFDQ Instanziierung

�"�GQxXZFDNGFDC�OaBDBDQP�GW�My��[GLUKJ�GKULJ�DL���MGNy�>�G�"HGBDEGF BDMGHGFDHGFDEGFDMy��FDQSNGFDM�����KJFpC
KUMGM��GW�IJI�FDKJMGFp¦���LJ�D�GM�H
NGFDQq���G�"HGBDEGF0�"�GQqNGBDCg}gFDBDQSEGFDKJLJFDM&FDKJMGFDQ^��[GLUKJ��KJLJ�DLRC
�D�GFDKJM�L # A�BDEGFDKR��FDQSNGFDM�NGKJF>¥���VG�"FD�GIJ�GMGHGFDM�KJM
r��RLJ�G�"FDM�BDMGHGFDHGFDEGFDM�{

¸Ç{ ¸nBDMGNGBDLJWGQS  _ WGEGIJKJHGBDLUWGQSKUC
�D��a
R: )gFD�DWÝ�&��FDMGNGFDN _ F���VÝ�"WG�GIJFDM�a
O: Optional

D: A�KJC
�DWG�GQSBDHGFDN _ BDEGHGFDQSBDLJFDM�a
F: £aWGQ"EGKUNGNGFDM _ �GFDQ"EGWGLJFDM�a

»
�^ÕGÒ�ÆGê�ÒYä6Ù4ü._ MGBD�D� ��MG�GFYIJ[GBDQD�+s�e�e�e�a�EGKJFDLJFDM½FDKJMGFyBDIJLJFDQ"MGBDLJKJ�GFyA�BDQSC
LJFDIJIU�GM�H �"�GQ�NGFDM + ��C
B m-

��FDMG�GBDMGH*�GW�M*��[GLUKJ�GKULJ�DLJFDM �+���G�"HGBDEGFDM �GM�N*¥^Q"HGFDEGMGKUC
C
FDM �6NGKJF7�"�GQ HGFD�"WGQSNGFDQ"LJF�¥^QSHGFDEGM�KJC
C
F7NGKJF
¥^KJMGWGQ"NGM��GM�H KUMy��[�LJKJ��KJLJ�DLJFDMy��M�Ny���G�"HGBDEGFDMyBD�G�"�DFDKJHGL _ �GH�I # ��E�EGKJIUNG��MGH 3-7a # + �yC
FD�GFDM KJC
L�NGKJF
�D�GC
LJ�DMGNGKUHGF�OaFDQSC�WGMpEG�D� # KU�GQSF�)gWGIUIJF�C
WG��KJF�N�KJF���MGLJFDQSH�IJKJFDNGFDQS��MGHÜNGFDQg��[�LJKU�GKJLJ�DL^KUMéKU�GQSF����G�"H a-

EGFDM���MGN�NGBDC�FDQS�DFD�GHGLJFPBD�GC�IJKJFD�"FDQSEGBDQSFP¥ rgebnis.

G7H;H;<>B>9;N;=FC 3-7 � w�<>=;6���J�A;qD9;Pkq4���O}ÒN;8@w�8:LMI>64B>B>N;=FCO64<>=;64L-q4NFLMB�<>6Dp2648:HFq48:64=�w�8:CE64HF=;<>LMLÐ64LT:q4N;L Un3;64B>r;q48@�;v;v;v;Z

3.2.3. UT��V�3���"	W����X����F�
�8��:�Y�3�������7,�20!�<�
��:�7�4�;��!�
A�KJF�¢^F��D�GMGKJ[GFDMpEGFDC
�D�GQSFDKJEGFYMÜKUMÜ¤�Oa¥^¦ ßàÄ × NGKJF����G�"HGBDEGFDMÜBD��C
HGFD�"�G�GQ"Lq��FDQSNGFDM # A�BDEGFDK^[���MGMGFDM
�D�GQ ���GC
�"���GQS��MGHnFDKJMGFDQ ���G�"HGBDEGFéFDKJMGFÜWGNGFDQ ��FD�GQSFDQSFé¢�FD�D�GMGKJ[GFDM �aNGKJF7C
FDIJE�C
LiHGFD���D�GIJL®��FDQSNGFDM
C
WGIJIJFDM��·M��GLJKUHwC
FDKJM # ³SMwµ�FDMGNGFDQSC�WGMGS�aFYIJIJFDQSCPFDL+BDI # _  ������Òa�C
KUMGNwNGBD�D� ��EGFDQ�s�e�e EGFD���D�GQSLJF�¢^FD�D�GM i-

[GFDM*BD�GC°�GFDQSC
�D�GKJFDNGFDM�C
LJFDMW >�GFDIJIJFDM*�D�GC
BD�&��FDMGHGFDC
LJFDIJIJLM��EGFDC
�D��QSKJFDEGFDM*�GM�Nª[�QSKJLUKJC
�D�*EGFDIJFD�G�D�GLJFDL #+ �GC
�DLJ�DIJKJ�D�p�"KJMGNGFDM C
KJ�D�pBD�G�xNGFDQ�NGFD� }g�G�D�ÜEGFDKJIJKJFDHGFDM�NGFDMd&gA MGWG�D�p��FDKJLJFDQSF�¢^FD�D�GMGKJ[GFDM �¡NGKJF�KJM
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NGKJFy��FDTGVGFDQSK ��FDMGLJFDIJIJFDQSF ¢^F��D�GMGKJ[GFDM�� ��MGNÇ��M�KJ�D�GLJSWGEÉXZFY[GLUWGQSKJFDMGLUKJFDQSLJF ´àLUQSBDNGKJLUKJW�MGFDIJIJF ¢^FD�D�GMGKJ[GFDM
��KJLxFDKJMGHGFDC
�D�GQS�DMG[GLJFDQ®¦��GLJ�DEGBDQS[GFDKULxKUM�¤�Oa¥^¦��7FDKJMGHGFDLJFDKJIJL�C
KJM�N �ÝC
WG��KJFwFDKJM�}gFDQSFDKJ�D�y��KJL����GMGLJF r-
C
LJ�GLJ�DFDMGNGFD�")®FD�SFDQSFDMG����B�LJFDQSKJBDI� 65 # ~�KJFDIJF>NGFDQqF���VG�"WG�GIJFDMGFDM&¢^FD�D�GMGKJ[GFDM&��FDQSNGFDM&�GW�M&FDQS�"BD�GQSFDMGFDM
¥^MGLJ��KJ�D[GIJFDQSM WGEÉXZFD[GLJW�QSKJFDMGLUKJFDQSLJFDQà�a ·C
LJF���F7HGBDMG��BD�GLJWÝ��BDLJKJC
�D�*�GFDQS��FDMGNGFDL # ¢^Q"WGLJ�DNGF��¬[GBDMGMªN�KJF
¤�Oa¥^¦� + �GC
B�����FDMGC
LJFDIJIJ�GMGHÜFDKJMGFDQ"C
FDKJLJC>BD�G��¶�FD�"BD�GQSFDMéFDKJMGKJHGFDQg¢^FD�D�GMGKU[GFDMéBD�G�S��FDQS[GC
B�� ��B��D�GFDM
�GM�N�BDMGNGFDQSFDQSC
FDKJLUC�MGFD�GF>³SNGFDFDM�HGFDEGFDM # £a�GQq��MGFDQS�"BD�GQSFDMGFDQSF>¥^MGLJ��KJ�D[GIJFDQ^FDKJH�MGFDM&C�KJF>C
KJ�D�&BD�G²GFYQSNGF��
BDIJC�¶�QS��MGNGIJBDHGFP�"�GQ+�a�D���GIJ��MGHGFDM��Y�D�G���aFDIJEGC
LJC
LJ��NGKJ�G���GMGN�BDIJC���KJIJ�"QSF i �D�GFDC�¦�BD�D�GC
�D�GIJBDHGFD��FDQS[ #

}gFDK�NGFDQ�HGQ"WG²GFDM + BD�GI�NGFDQ�¢^FD�D�GMGKU[GFDMÜ����QSNGF�FDC0NGFDMd)gBD�Ý��FDMÜNGKJFDC
FDQ���QSEGFDKJL�NGFD�GLJIUKJ�D�Ü��EGFDQSC
LJF i-
HGFDM � C�KJF�BDIJIJF��GW�QS�D�GC
LJFDIJIJFDM # ³"M°NGFYM°��MG�G�YMGHGFDM°} �GM�Nb& �"KJMGNGFDM&C
KJ�D�°�^KJC
LJFDMwNGFYQx���G�"HGBDEGFDM°EG�D� #
¢^FD�D�GMGKJ[GFDM ���G� FDKJMGFDM�¥^KJMGEGIUKJ�D[��D�7HGFDEGFDM ����W�QS�G� FDCàC
KJ�D��EGFDK�NGFDM�}gFDC
�D�GQSFDKJEG��MGHGFDM��GBDM�NGFDIJL #
¥^MGLJC
�D�GFDKJNGFDM�NÜKJC�L��GKJFDQD�¡NGBD²ÜFDKJMGF�~�KJFDIJ�DBD�GIqBDMÜ¢^FD�D�GMGKU[GFDMÜBDIJC>�GKJIJ�"QSFDKJ�D�GF�)gFDC
C
WG��QS�DF��D�GQg~�FDQS� ü-

HG��MGH�C
LJFD�GL��GM�N��GW�M�¤�Oa¥^¦#EGFDC
�D��QSKJFDEGFDM��GM�N�[�QSKJLJKUC
�D��EGFDIJFD�G�D�GLJFDLl��KJQ"N #

A�B�NGKJF�¢^FD�D�GMGKJ[GFDMªM��GQàEGFDC
LJKJ����FDM ßàÄ × ���Ý�"HGBDEGFDMªFDQSIJFDNGKJHGLi��FDQSNGFDM �+KJC
LPFDC MGKJ�D��L0��MGEGFDN�KJM�HGL
FDQS�"WGQSNGFDQSIJKJ�D� ���GKJFDQ��Y�½ORQSWYXZFD[�LJC
LJBDQSLPFDKJMGFy[�WGM�[GQSFDLJFy~�WGQSBD��C
��BD�GI>�D�½LJQSFD�"�"FDM # A�FDQ�OaQSWYXZFD[GLUIJFDKJLJFDQ
C
WG��KJFnFDQS�"BD�GQSFDMGFn¥^MGLJ��KJ�D[GIJFDQ°[��GM�MGFDM BDEGFDQ&NG��QS�D�GBD�GC7¥^��VG�SFD�GIJ�GMGHGFDM ��MGN�µ>KJMG��FDKJC
F HGFDEGFDM �
��FDIJ�D�GF>¢�FD�D�GMGKJ[GFDM&C�KJ�D�&EGFDC�WGM�NGFDQSCg�"��Q^��FDIJ�D�GF>���G�"HGBDEGFDM&FDKJHGMGFDM�|·N�KJFDCg[GBDM�M�EGFDKJC
VGKJFDIUC
��FDKJC
F>KJM
¢^BDEGFDIJIJFDMG�"WGQÀ� _ �D�GMGIJKJ�D�Ü��KJF�KJMp��EGE�KJIJN��GM�H 3-6a�HGFDC
�D�GFD�GFDM # µ��D�G�"KJHÜ��FDQSNGFDMpC
KJ�D�éKUMéFDKJMGFDQ�¤ r-

HGBDMGKJC
BDLJKUWGM BDIUIJFDQSNGKUMGH�C���EGFDQ>N�KJF + FDKJLgEGFD���D�GQSLJFÜ¢^FD�D�GMGKJ[GFDMnFDKUMGHGFDC�VGKJFDIJL��GBDEGFDM �a��KJLgNGFDMGFDMnNGKJF
¸nKJLJBDQSEGFDKJLJFDQqC
�D��WGM�H��GLJF0¥^QS�"BD�GQS�GM�HGFDM�HGFDC
B�����F�IJLR�GBDEGFDM # A�BDMGM�HGKUIJLRFDC�NGKJFDC
F>H�HG� # N��GQS�D��MGFD�GFDQSF
¢^FD�D�GMGKJ[GFDM�C
KUMGM��GW�IJIl�D��FDQ"HG�DMG�DFDM #

}gFDK�NGFDQ&���GC
��BD�GI��GW�M ¢^FD�D�GMGKJ[GFDM ���G² BD�G�D� EGFDBD�D�GLJFDL ��FDQSNGFDM ��NGBD² ��WGNGFDQSMGFnOaQ"WGHGQSBD����F_ � # } # C
W�H # ³SMGLJFDH�QSKJFDQSLJF>¥^MGLJ��KJ�D[�IJ��MGHGC��G��HGFDEG�GMGHGFDM�aD�DNGKJF>�D��Q^¥^MGLJ��KJ�D[�IJ��MGH&��W�M��aWG�"LJ��BDQSF>FDKJMGH e-

C
FDLJ�DLq��FDQSNGFDM ��FDKJMGKUHGF�¢^FD�D�GMGKJ[GFDMp�GW�QSHGFDEGFDMpW�NGFDQ�MGBD�GFDIJFDHGFDM 66 # ¦>WG�D�ÜC�LJ�DQS[GFDQ�BDIJC>EGFDK�NGFDQ , BD�GI
NGFDQqC�WG�"LJ��BDQSFDS�GMGBDEG�G�DM�HGKJHGFDM�¢^FD�D�GMGKJ[GFDM�C
V�KJFDIJFDM&EGFDK�NGFDQ^���GC
��BD�GI�NGFDQq�aWG�"LJ��BDQSFD��FDQS[G�DFD�GHGF>NGKJF
~�WGQSIJKJFDEGFDMª�GM�N½¥^QS�"BD�GQS��MGHGFYM½NGFDQ�¥qMGLJ��KJ�D[GIJFDQ��GM�N½��MG��FDM�NGFDQ�FDKJMGFyFDMGLJC
�D�GFDKUNGFDMGNGFz)gWGIUIJF # ³"M
�GKJFDIJFDM _ HGFDQSBDNGF>[GIJFDKJMGFDQSFDM�a^ORQSWÉXZFD[GLJFDM�EGFDC
LJKJ����LRNGKJF����GC
��BD�GIaNGFDQ�¢^FDB��&��KJLJHGIJKJFDNGFDQ�HGIJFDKJ�D�G�DFDKJLJKJH

65 S7<>6.Î78:<>CE<>=;q4B>��~�64}D64<�143;=;N;=;C;6D=�B>q4N;I�64=�����PkA;8:6.64ÓF�;648:<>P�6D=;I>qDB/I>64143F=;<6�;N;6DL¨�³m[��=FA;=;�:Î7Î �/I>8:q49;<>I><>A;=;q4BI>64143;=F<6�;N;64L-57<>I>3�B><�Pk<>I�649�N;I><>B><>I�t�<>=�Î7Ì�wFÏ*�ON;=;9x��LMN;�;�;A;8:I�<>=FCO8:64p:648:64=;1D6�Pkq4I�648:<>qDB§��g
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FDKJMGFDMÜ¶�QSW�²GLJFDKJI�NGFDQ�FDKJM�HGFDC
FDLJ�DLJFDMé�aWG�"LJ��BDQSFD�GMGLJFDQ"C
LJ��LJ�D�GM�H # ³SMéBDM�NGFDQSFDMÜOaQSWÉXZFD[GLJFDMÜ[GBDMGMÜFDC���K e-

NGFDQS�G� C
KJMGMG��WGIJI�C
FDKJM �lBD�G�D�yN�KJF EGFDMG��LJ�DLJFDMy¥^MGLJ��KJ�D[GIU�GM�HGC
��FDQS[G�DFD�GHGF �D� �GFDQSFDKJM��GFDKJLJIJKJ�D�GFDM ��MGN
NGB���KJLlEGFDKJC
VGKJFDIJC
��FDKJC
FPNGFDM$)gBD�Ý��FDMGEGFDNGKJMGHG��MGHGFDM�NGFDC�OaQ"WYXZFD[GLJFDCF�YNGFDQq¥^M�LJ��KJ�D[GIJ��MGH�NGFDC�¸nBDQ"[GLJFDC
WGNGFDQ+C
VGFD�DKJFDIJIJFDM����GM�NGFDMG����MGC
�D�GFDM�HGFDQSFD�D�GLl�D����FDQSNGFDM #

3.3. Z�¨¦!¯�©¥�©¨�©ªD[�ªK©«y7®j±;²Ò¦�´�ªh¦�«¥®y©�ªT\�^]^_
� � NGKJF0£aIJFDTGKJEGKJIUKJLJ�DLl�GW�M�¤�Oa¥^¦(BDMGHGF���FDC
C
FDM�EGFD�GQSLJFDKJIJFDM��D��[��GM�MGFDM �D���G²&HGQ"�GM�NGC
�DLJ�DIJKJ�D���GMGLJF r-
C
�D�GKJFDNGFDMp��FDQSNGFDM �·�D��KJC
�D�GFDMpNGFDM ��WGMp¤>Oa¥^¦ HGFDIJKJFD�"FDQSLJFDMÜ��WGMG�DFDVGLJFDMÜ��MGNpµ�KJIJ�"FDC
LJFDIJIJ�GM�HGFDMÜBD�G�
NGFDQqFDKJMGFDM��GM�N�KU�GQSFDM�����C
FDLJ�D�GMGHGFDM�KJM��GFDQSC
�D�GKJFDNGFDMGFDM�¤�Oa¥^¦�S³SM�C
LJBDMG�DFDM�BD�G��NGFDQ^BDM�NGFDQSFDM&�aFDKJLJF #
³S�D�n��FDQSNGFÜ�GKJFDQ>MGKJ�D��LgBD�G�>BDIJIJFÜ�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJFÜFDKJMGHGFD�GFDM �aC�WGM�NGFDQSM C
LJFDIJIU�GFDQSLJQSFDLJFDMGNnNGBDC
�aLJBDMGNGBDQ"NGEGFDKJC�VGKJFDI�NGFDC*���DWGMGLJQSBD�DLJSN�QSKU�GFDM�IUKJ�"FD�  ¡�DIJF°��WÝNÝFDI� _ &gA��^¸yai�GFDQSBD�GC
HGQSFDKJ�"FDM �lNGBDC��D��F i-
�"FDIJC
WG�GMGFªN��GQS�D�(NGKJF½BD�GC
�"���GQSIUKJ�D�GF½}gFDC
�D�GQSFDKJEG��MGH(KJM(NGFDQÜ¤�Oa¥^¦�S�aV�FD�DKJ�"KJ[GBDLJKJW�MûC
FDIJE�C
L 67 FDKJMGF
�DFDMGLJQSBDIJF��0�GWGQ"EGKJIUNGBDQSLJKUHGF��aLJFDIJIU�GM�H FDKJM�MGKJ����L # ��MGC
�D�GIJKJFD²GFDMGN NGBDQSBDM C
WGIUIJFDM NGBDM�M BDIJIUHGF���FDKJMGF
��WGMG�DFDVGLJFP�GW�M�¤�Oa¥^¦#EGFDLUQSBD�D�GLJFDLl��FDQSNGFDM #

3.3.1. OPEN-Standardbeispiel

¥^KJMGF$��EGFDQSC
KJ�D�GLq�Y�Ý�ÿ&gA���¸ �"KJMGNGFDLqC
KJ�D�pKJMÜ�>EGEGKUIJN��GM�H 3-2
_ � # 53a # ��� �GKJFDQgC
LJQ"�G[GLU�GQSKJFDQ"L^BD�G�

NGKJFé��FDC
FDMGLJIJKJ�D�GFDMnOa��MG[�LJF7FDKJMG�D�GHGFD�GFDM �6��FDQSNGF7KJ�D�*��KJFDNGFDQS�G� NGKJF7KJM*��BDVGKJLJFDI s*FDMGLJ��KJ�D[GFDIULJFDM
£aQSBDHGFDM��GFDQSBDMG�DKJFD�GFDM {

¡5×�Á�Ø Ù�ýÀÇ�!¾À(Ú�ýÃ�À�¾Bª�Á�»�»�ý�Â ¶1`badc Â(ý¿ ù À�Ä änderunÅ�À³»�½\ÂbÅ�À�Å�Á�»\Å�À�»yü-À�Ä¤¬�À�»kÛ
¶�IJFDKJ�D� KJM NGKJFDC
F�� FDQSC
LJFDM Oa��MG[GL�LJQ"KJLJL FDKUM ��FDC
FDMGLJIJKJ�D�GFDQ&�a�D�G��BD�D�GVG��MG[�L NGFDC.&gA��^¸ �D�GLJBDHGF #, �D�GQSFDMGNyFDKJMGF ��MGVGBDC
C��GM�HyBDM NGKJFpORQSWYXZFD[�LJHGFDHGFDEGFDM��GFDKJLJFDM KJ� )gBD�Ý��FDM NGFDQ>³SMGC
LJBDMG�DKJKJFDQ"�GM�H �D�
}gFDHGKJMGM�NGFDC�ORQSWYXZFD[�LJFDC��$�GHGIJKJ�D�yKJC
L _ �GHGI # £RQSBDHGF� YE�a4�lHGKUEGL�FDC�[GFDKJMGF BD�GC�QSFDKJ�D�GFDMGNGF £aIJFDT�KJEGKUIJKJLJ�DLM�
�Ý� BD�G�P~ FDQS�DMGNGFDQS�GM�HGFDMyKJ� OaQSWYXZFD[GLU�GFDQSIJBD�G�0��KJL�FDKJMGFDQ0M�WGLJ��FDMGNGKUHGFDMy��M�VGBDC
C��GM�HyNGFDC��^FDEGFDM s-

�� ·[GIJ�GC2��WGNGFDIJIJC®�D�°QSFDBDHGKJFDQSFDM # ¥^Ci��KUQSN°NGBD�GW�MwBD��C
HGFDHGBDM�HGFDM � NGBD²wNGBDCi�^FDEGFDM�C
�� ·[GIJ�GC2��WGNGFDIJI+��KJL
C
FDKJMGFDM°��[GLUKJ�GKULJ�DLJFDMw��WGIJIUC
LJ�DM�NGKJH°[�WGMGC�LJBDMGLaEGIJFDKJE�LM|�À�M�NGFDQS��MGHGFDM°C
KUMGN°MGKJ�D�GLa�GW�Q"HGFDC
FD�GFDM # A�KJF + u-

WGQSN�MG��MGHªNGFDQ��>�G�"HGBDEGFDM HGFDC
�D�GKJFD��L>FDLJ��BDCÜNG ·MGB ��KJC2�D�GFDQD�^KJM�NGF�� MGWG�D� ���D�GQSFDMGN½NGFDQ�ORQSWÉXZFD[ t-

NG�GQS�D�G�"���GQ"�GM�H7FDMGLUC
�D�GKJFDNGFDM7��FDQSNGFDMé[GBDM�M �Ý��FDIJ�D�GF&NGFDQiF���VG�"WG�GIJFDMGFDM����G�"HGBDEGFDM7HGFD���D�GIJLx��F r-
NGFDM # ¥^QSC�L�BD�G�®NGFDQi¥^EGFDMGF&NGFDQi¢^FD�D�GMGKJ[GFDM��"KUMGNGFDL�C
KJ�D��C
�D��IJKJFD²GIUKJ�D����WGIJIUC
LJ�DM�NGKJH7NGKJF&HGFD���GMGC
�D��LJF

67 �78:q43;q4P�64I!q4BhgjTVUVW;W;u;ZVg
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£aIJFDTGKUEGKJIJKULJ�DLM��KUMGNGFD� �GKJFDQ NGKJF*¢^FDB��&��KJLJHGIJKJFDNGFDQpC
FDIJEGC
LJ�YMGNGKUH _ HGHG� # ��KJL�FDKJMGFDQp�GM�LJFDQSC
LU�GLJ�DFDMGNGFDM
¥���VÝ�"FD�GIJ�GMGH�BD��C�NGFDQ+¤�Oa¥^¦�S³SM�C
LJBDMG��a�FDM�LJC
�D�GFDKJNGFDM �É��FDIJ�D�GFP¢^FD�D�GMGKJ[GFDM�C
KJFiEGFDMG�GLJ�DFDM #

}gFDK�NGFDQ®[GW�MG[�QSFDLJFDM7}gFDC
�D�GQSFDKJEG��MGHéNGFDQi�>[GLJKU�GKJLJ�DLJFDM��"�DIJIJL�EGFDC
W�MGNGFDQSC NGFDQi}gFDQSFDKJ�D��NGFDQi�>MG�"WGQSN e-

QS�GM�HGC
FDQS��KJLJLJIJ�GM�H�BD�G�4{
³SM�NGFDQPORQSBDTGKJCà��FDQSNGFDM ���D�GQSFDM�N NGFDQPA>�GQS�D�G�"�G��QS��MGH�FDKJMGFDCàOaQSWÉXZFD[GLJFDCàNGKJF ��MG�"WGQ"NGFDQS�GM�HGFDM C
FD�GQ
�G�D�G�"KJH*�G��HGFDC
LJBDIJLJFDLi�GMGN MGFD� NGFD�"KJMGKJFDQSL # ¥^QSC
L®KJ� ~�F�QSIJBD�G�"F7NGFDCwOaQSWYXZFD[GLJFDC;�+NG��QS�D� NGBDCw¥^T�VGFDQ i-
��FDMGLJKJFDQSFDMp��KJL+OaQSWGLJWGLJ ·VGFDM �¡NG�GQS�D� µ�KJMG�D�G�DKJFD�GFDM NGFDQ�¥^M�NGBDMG��FDMGNGFDQ���MGN N��GQS�D�p¥^Q"HGFDEGM�KJC
C
FàNGFDC
HGFDHGFDMGC
FDKJLJKUHGFDM �^FDQSMGFDMGC _ ��HGI # £RIJWG ·N �\ ���� ¡ E�axLJBD�G�D�GFDMwMGFD�GFà��KJ�D�GLJKUHGFà��MG�"WGQSNGFDQ"�GM�HGFDMpBD�G� # A�FDC
��FDKJLJFDQSFDM&[GIJ�DQSFDM&C�KJ�D�°¸nKJ²��GFDQSC
LJ�DM�NGM�KJC
C
F��D��KJC
�D�GFDM°�>�GM�NGFDM°��MGN°¥qMGLJ��KJ�D[GIJFDQ"M ��NGKJF�NGBD�D�°�"�G��QSFDM
[���MGMGFDM �RNGBD² NGFDQ�HGFDC
BD��LJFÜOaQSWYXZFD[GLJVGIJBDM MGFD� C
LJQ"�G[�LJ��QSKJFDQSLg��FDQSNGFDMn���G² �a�G�D�G�"KUHnFDQSC
L�KJ� ��BD�G�SF
NGFDC�OaQ"WYXZFD[�LJFDC 68.

A�KJFn��MG�"WGQSNGFDQS��MGH�C
FDQS�"BDC
C
�GM�H C
FDIJE�C
L�KJC
LàBD�G�Y��KJ� &®A��^¸ QSFDIJBDLJKJ���"IJFDTGKJEGFDIàHGFDC
LJBDIJLJFDL # ¥^C�H�KJEGL
��FD�GQSFDQSFw��[GLJKJ�GKJLJ�DLJFDM �lN�KJFw�D�GQ0¥^QS�"BDC
C
�GM�H���~�BDIJKJNGKJFDQ"�GM�Hy��M�Ny¥^QS��FDKJLJFDQS�GM�H NGFDQ0��MG�"WGQ"NGFDQS��MGHGFDM
NGKJFDMGFDM _ ��)gF��G�GKUQSF���FDMGLJC®¥^MGHGKJMGFDFDQSKUMGH����;����MGBDI  ·C
KJCiBDMGNw¸nW�NGFDI�)gFD�"KJMGF���FDMGL���F����C
FDQ')gFD�GKJFD�ð���
»&gWGMGC
WGIUKJNGBDLJKUWGM�����MGNÖ��¥^�GBDIJ�GBDLJKJW�M���a # A�BDEGFDKlH�KJEGLlFYC6XZFDN�WG�D��FDKJMGKUHGFPORQSW�EGIJFD��F�{ ¥^QSC
LJFDMGC�C
KUMGN�NGKJF
��FDKJC
LJFDM°NGKJFDC
FDQ���[GLJKU�GKJLJ�DLJFDM&�GW�M°�GW�Q"MGF��GFDQSFDKJM°�DFDKJLJIUKJ�D�wEGFDH�QSFDMG�DL6��MGN°[��GM�MGFDMwC�WwM�KJ�D�GL6�D�>XZFDNGFDQ+ FDKJLlNGFDQ�¥^MGLJ��KJ�D[GIU�GM�H��"IJFDTGKUEGFDIlQSFDBDHGKJFDQSFDM # ��M�N��D��FDKJLJFDMGC���FDQSNGFDM���FDC
FDMGLUIJKJ�D�GF0~�FDQS�DMGNGFDQS��MGHGFDM �
NGKJFw� # � # FDKJMGF(� ��C
LJQS�G[GLJ��Q"KJFDQS�GM�H�NGFDC�~�WGQ"HGFD�GFDMGCàM�WGLJ��FDMGNGKUH ��BD�D�GFDM �lMGKJ�D�GLx�GW�QSHGFDC
FD�GFDM �GM�N
[���MGMGFDM�NGBD�GFDQ�BD�G�D��KJ���^FDEGFDMGC
�� ¡[GIJ�GC2��WGNGFDIJIlMGKJ�D�GL�BDMGHGF���FDC
C
FDM�EGFD�GBDMGNGFDIJLl��FDQSNGFDM #

���G�D�éNGKJF�}gFD�GBDMGNGIU��MGHéNGFDQ®A�W�[G�G��FDMGLJF&EG�D� # BD�GC
IJKJFD�"FDQSEGBDQSFDM7¥^QSHGFDE�MGKJC�C
F&���G²7K � &gA��^¸ BDIJC
FD�GFDQ0�GMG�"IJFDTGKUEGFDI�BDMGHGFDC
FD�GFDMy��FDQSNGFDM # A�B NGKJF + BD�GI�N�KJFDC
FDQ0NGFD�"KJMGKJFDQ"LJFDMy¥^QSHGFDEGM�KUC
C
F 69 C
FD�GQPH�QSW�²
KJC
LM�lFDQ"C
�D�GFDKJMGL�FDCà�"QSBDHGIJKJ�D� ����KJFwNGKJF ��WGM�C
KJC�LJFDMG� HGFDC
KJ�D�GFDQSL���FDQSNGFDMyC�WGIJI # ¶�QSBD�GB�� FDL�BDI # _  ���� � a
FDQS���D�GMGFDMª�D��BDQ�NGKJF�¦�WGLJ��FDMGNGKUHG[GFDKJLPFDKJMGFDCp��W�MG�"KJHG��QSBDLJKJW�MGC
��BDMGBDHGF ��FDMGLJCp�GM�NªNGKJF NGB���KJL0� u-
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69 �78:q43;q4Pþ64I�q4BhgÒTVUVW;W;u;m!i-gFUVn;u;p2p2Z 648:57Q43;=;I�5764<>I�Õ;H;648 n;vð?;648:LM143;<>649F64=F6�É�t��F64=;m�9;<>6�=;q4I>Õ;8:B><�143ð=;<>143;I�qDB>B>6p2Õ;8Æ�h649;64L-Ì�8:A��h64r;I!648:LMI�64B>B�I!57648:9;6�PkÕ;LMLM64=;mFLM643;8@?;<>6DB>6�9;q4?;A;=�57648:9;64=�q4HF648@64Pk�Fp2A hlen.
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C
B��&��FDMG�G�DMGHGFDMGNGFDM7OaQ"WGEGIJFD��F�����FDMGM ��BDM�BDEGFDQi�GWGM�FDKJMGFDQ®~�FDQS�DMGNGFDQSIJKJ�D��[GFDKJL�NGFDQi�D� NGFDM�A o-

[G�G��FDMGLJFDMÜ�"�G�GQSFDM�NGFDMÜ¶�FDHGFDEGFDMG�GFDKJLJFDMÜBY�GC
HGFD��LM��C
�D�GFDKUMGL�EGFDKqFDKJMGFDQ�C
WGIJ�D�GFDM + BD�GIqBDMÜA�W�[G�G��F n-

LJFDM7NGFDQ®FDMGLUC
LJFD�GFDM�NGF&���G�"��BDMGN7MGKJ�D��L��D�éEGFD���DIJLJKJHGFDM # ����²GFDQSNGFD� C
LJFD�GFDM��"�GQiNGKJF°BDMGHGFDHGFDEGFDMGFDM
A�WG[G�G��FDMGLJFéEGKJC
�GFDQ [GFDKUMGFé~�WGQSIJBDHGFDMn�D�GQ ~�FDQS�"�GH��GM�H*BDMG�GBYMGN NGFDQSFDQà��BDM*FDKJMGF7[GIJBDQSF7��EGHGQSF n-

�D�GMGH�FDQ"[GFDMGMGFDM�[���MGM�LJF #

A�KJFÜ��MGVGBD²GEGBDQS[GFDKJL�BDMnC�VGFD�DKJ�"KJC
�D�GFÜOaQSWÉXZFD[GLJC�KJLJ�GBDLJKUWGMGFDM ��MGN NGBDC&OaQSWÉXZFD[GLJLJFDBD� �GWGQ ORQSWÉXZFD[GLJC
LJBDQ"L
�"KJMGNGFDLlNGBDHGFDHGFDM�KJM�¤�Oa¥^¦#FDKJMGFPEGFDC
C
FDQSFP}gFDQS�G�D[GC
KJ�Y�GLJKUHG��MGH {

(1b) Üj»�ü-ýÀ�ü-À�ý¿�À�ÄVÂ�Ý�Å�¾ý���ú\¿�¬�Á�¼Ö¶1`badc � »�£ Á�¼V¼j½\»�Å�À�»�Á�»>¬�ýÀ�¼¼£ À(¿jý �!ý¼¤��ú�À�» Ã À(¬�ý n-Å�½�»\Å�À�»�½�»¬P¬�ýÀ�Ã�À�¿À�ý¾ýÅ�¿À�»���À�Äj¼Vº�»�À�»^¿j½���ÄVº¨Þ³À(ª tbeginn?

}gFDLJQSBD�D�GLJFDLa��BDM&NGBDC�&gA��^¸¬�"�GQ�C
KJ�D�°BDIJIJFDKJM ��NGBDM�M°KUC
LaFDKJMGF���M�VGBDC
C��GM�H°BDM°N�KJF�ORQSWYXZFD[�LJHGFDHGFDEGF n-

�GFDKJLJFDM½M��GQ�EGFDNGKUMGH�L>�$�GHGIJKJ�D� #�, KJFDNGFDQS�GWGIJL0��KJQ"N BDEGFDQ�NGBDQSBD�G����KJM�HGFD��KJFDC
FDM �^NGBD² ¤>Oa¥^¦��� e-

EGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI���KJF EGFDKJC�VGKJFDIJC
��FDKJC
F NGBDC$&gA��^¸ K # � # MGKJ�D�GL�FDKUMG�"BD�D� �GEGFDQSM�WG�&��FDM ��FDQSNGFDM
[���MGMGFDM # �aLJBDLJLUNGFDC
C
FDM����GC
C
FDM�C
KJ�D��NGKJFiEGFDLJFDKJIJKJHGLJFYM�OaFDQ"C
W�MGFDM���KJLlNGFDQ�³SMGC�LJBDMG�DKJKJFDQS�GM�H��GW�M�¤�Oa¥^¦
�GM�N�NGFDQ��>MGVGBDC
C��GM�H�BDM�N�KJFPHGFDHGFDEGFYMGFP�aKJLU�GBDLJKJW�M�EGFDC
�D�G� ftigen.

��IJC�FDQSC
LJF/��EGFDQSC�KJ�D�GLl�GEGFDQ�NGKJF0¤�QSHGBYMGKJC
BDLJKUWGM�NGFDC�OaQSWÉXZFD[GLJFDC�FDKJH�MGFDL�C�KJ�D��N�KJF>¶�QSBD�"KJ[&�D�Ý� �^FDEGFDM s-

�� ·[GIJ�GC2��WGNGFDIJI�NGFDC/&gA��^¸ _ ��EGEGKJIUNG��MGH 3-2 �4� # 53a��Y�GNGF�� MGKJ�D�GL�EGFDC�WGM�NGFDQSCPHG��L # ���G�xNGFDMpFDQ s-
LJFDM&}gIJKJ�D[&FDQSC
�D��IJKJFD²GL�C
KJ�D��MGKJ�D�GL^��KUM&��FDIJ�D�GF�� ~ FDQS�G�DIJLJMGKJC�NGKJF�FDKJMG�DFDIJMGFDM°�>[GLJKU�GKJLJ�DLJFDM°�D�GFDKUMGBDMGNGFDQ
C
LJFD�GFDM � ��W&�DFDKJLJIJKJ�D�GF ��MGNw�>WwKUMG�GBDIJLJIUKJ�D�GF ��EG�G�DM�HGKUHG[GFDKJLJFDM°EGFDC
LJFD�GFDM°�GM�N°WGEwFDC®C
KJ�D�°�GEGFDQ"�GBD�GV�L
�Ý� FDKJM KJLJFDQSBDLJKJ�GFw~�WGQ"HGFD�GFDMGC
��FDKJC
Fw�GBYMGNGFDIJLxWGNGFDQiMGKJ�D��L # ��IJC�FDQSC
LJF���EGFDQSC�KJ�D�GL�KJC
L��GKJFDQ0FDKUMGF B n-

C
�D�GBD�GIJKJ�D�GFDQSFP¶�QSBD�"KJ[�FDQS�"WGQSNGFDQSIUKJ�D� #

¡5ß�Ø Ù�À�¾���ú�À�£ ÄjÁ�ª�¿ý¼¤��ú�À ½ »�¿À�ÄV¼j¿�¾\¿�¿V½�»\Å(¾ýÀÄ�!À�Äj¿F¬�Á�¼$¶1`badcJ��¾\Ä&¬�ýÀð¿�Â�Å�¾ý���ú�À�» � ½ f-Å�Á�Ã�À�»�ý�Âà��ÄVº¨Þ³À(ª�¿áÛ+ �GQiV�QSBD[GLJKUC
�D�GFDM���QSEGFDKULxNGFDQi¢^FDB�����KJLJHGIJKJFDNGFDQiIJKJFD�"FDQSLxNGBDCÖ&gA��^¸ ��KJL�NGFDQPHGQ"WG²GFDM ��MG�DBD�GIxNGFDQ
EGFDC
�D�GQSKJFDEGFDMGFDM½¢^FD�D�GMGKU[GFDM½FDKJMGF�HG�GLJFz��M�LJFDQSC
LU�GLJ�D�GM�H # + � BDIJIJFDM }gFDQSFDKJ�D�GFDM NGFDQ��aWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�Hw��FDQSNGFDMwµ�KUIJ�"FDMw�GM�N� ��GFDIJIJFDM°��FDKJLJFDQS�"�G�GQSFDM�NGFDQx�^KJLJFDQSBDLJ��QxEGFDQSFDKJLUHGFDC
LJFDIJIJLM� NGKJF NGKJF LJ�YHGI i-
�D�GF>��QSEGFDKJLRFDQS�GFDEGIUKJ�D�&FDQSIJFDKJ�D�GLJFDQ"M&[��GM�MGFDM # ¥^C��"FD�GIJLaKUM°NGFDQ�¶>QS��MGN�EGFDC
�D�GQSFDKJEG�GMGH&��W�M&¶�QSBD�GB�� FDL
BDI # _  ���� � a�BDIJIJFDQ"NGKUMGHGC�BDM�~�W�QSIJBDHGFDM��GM�N�A�FDLJBDKJIJC��"�GQ+NGKJFP�D��FDQ"C
LJFDIJIJFDMGNGFDM�¥^QSHGFDE�MGKJC�C
F #

3.3.2. egf^h^ij4�6"6 7��!#<�!"�
A�KJFDC
F ¦�B��D�GLJFDKJIJF C
KJM�NwBDIJIJFDQSN�KJM�HGC®MGKJ�D�GLaBDIJIJFDCi¦�BD�D�GLJFDKJIJFà�GW�M ¤�Oa¥^¦ KUMGC
HGFDC
BD��L # ~�KJFDI ��FD�GQ�EGKJQSHGL
NGKJFd� ��C
FDLJ�D�GMGHnNGFDC�&gA��^¸ FDKJMGKJHGFÜ�a�D�G���D�D�GFDM �6NGKJFéKUM BDMGNGFDQSFDMn���GC�VGQS�DH��GM�HGFDM ��WGMn¤�Oa¥^¦
IJFDKJ�D�GLl�G��HGBDMGHGFDM���FDQSNGFDM�[��GM�MGFDM #
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¡5×�Á�Ø Ù�ýÀÇ�!¾À(Ú�ýÃ�À�¾Bª�Á�»�»�ý»\»�À�Äjú\Á�¾�Ã?¬�À�Ä ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀOÂ(ý�¿ ù À�Ä¤Â�»F¬�À�Äj½\»�Å�À�»�½ m-Å�À�Å�Á�»�Å�À�»yü-À�Ä¤¬�À�»�Û
¥^KJMé��FDC
FDMGLJIJKJ�D�GFDQgOa��MG[�LM�GNGFDQ®KJMé[GFDKUMGF�� NGFDQ®EGFDC
�D�GQSKJFDEGFDMGFDM7�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJF&�D�7¤�Oa¥^¦
}gFDB��D�GLJ�GMGH°�"KJMGNGFDLM� KJC�L6NGBDCi£aFDFDN�EGBD�D[w�D�G��~�WGQSHGFD�GFDMw�GM�NwNGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F C
FDIJE�C
L # ³SMw�GF u-

LJKJHGFDM NÝ ·MGB���KJC
�D�GFDM OaQSWÉXZFD[GLJFDM C
WGIUIJLJFDM BDIJIJFyEGFDLJFDKJIJKJHGLJFDM OaFDQSC�WGMGFDM NGKJFnFDT�VGIJKJ�DKJLJFn¸��GHGIUKJ�D�G[GFDKJL
�GBDEGFDM �·KU�GQSFà��QSKULJKJ[wB��<~�WGQSHGFD�GFDM �D�p�D�G²GFDQ"Mp��M�NpC�Wp¥^KJMG�"IJ��²pBD�G��FDKJMGFÖ� ��C
LJQS�G[�LJ��QSKJFDQS��MGH WGNGFDQ
¦�FD�GHGFDC
LJBDIJLJ�GM�H7NGFDQi~�WGQSHGFY�GFDMGC
��FDKJC
F&�GBDEGFDM # A�FDQSMGKJBD��F _  �������aiE�FDC
�D�GQSFDKUEGLxNGKJFDC
Fw¦�WGLJ��FDMGN�K g-

[GFDKJL�KJ� ~ FDQSHGIJFDKJ�D�pNGFDCPHGFDIJFDEGLJFDMp~�W�QSHGFD�GFDM�C _ ��QSFDBDIJS��WGQ"IJNpVGQ"WG�DFDC
Cj��a���KJLqNGFDQ�NGFD�"KJMGKJFDQSLJFDMp~�W r-

gehens��FDKJC
F _ ��VGQ"WG�DFDC
C���WGNGFDI��a���KJFP�"WGIJHGLM{
„
� 10'8)0l�)+9$I�7�%(a>9Q)07+@ �$'81+9$@ ,�/�1�3546'*7�9Q)���9Q10G�)0/�/L; /!7>G	9Q)0704Z; l2)>�+9:10G�)0/�/¶; %(l�1+@ v-

; %(.>%�-0C&)+9Q1�-(/!K0-�C7�%70G�461+9Q/	�0; 4+; /\,0a0%(7+Ci; G\7+%(,y)0l�1+@ l2)0/\G�1+%(4Z; %0-�1+-(/	@ a0I(7+%(,
G�7+%0%�1048M0)�9:)0,�-(G�)�,<461<4ZK()<�+9:10.�9Q7+C?Ci; %�.<1�3 7+-(4â1+C70467+S*T6S6S6S U ¯ K()��+9Q10G�)0/�/
C10,�)+@ÆCi-(/�40G�1�1+9:,+; %�7046)y70G�4Z; l	; 4Z; )0/°7+%�,¶C7�%(7�.0)!4ZK()¶; %�351+9�C704Z; 1+%[3Z@ 10'dI27�%(,¶; 4
Ci-(/�4�70,�70�04�461¥7+%(a�)0l�1+@ -(4Z; 1�%�103�4ZK�)X9Q)�7+@0'*1+9�@ ,¥�+9Q10G�)0/�/	S ¯ K0; /	IF70/>'d; @ @0M0)
/�)0)+%0I�; /[7>C&70» 1�9F; /�/	-�)+S �k]$²+)�9$%0; 7+C&)>m(n�n0n+I�_&S�m0m(b

A�KJF&�GWGMéA�FDQSMGKJB���F&NGBDQSBD�G�"�GKJM7HGFD�"WGQSNGFDQSLJF&A�FD�"KJMGKJLJKUWGM7FDKUMGFDCð��¸nFDLJBDSOaQSWG�DFDC
Cj� _ BDIJC�W7FDKJMGFDQi~>W r-

HGFD�GFDMGC
��FDKJC
F>�D�GQ^}gFDC
�D�GQSFDKJE��GM�H��GM�N&��M�VGBDC
C
��MGH�NGFDQ^�GFDQS��FDMGNGFDLJFDM°~�W�QSHGFD�GFDMGC
��FDKJC
F�a^�GBDLa��F i-
MGFDQ ��MGC�KJ�D�GLgMGBD�D� �GW�Q BDIJIJF�� LJ�GFDWGQSFDLJKJC
�D�GF�)gFDIJFD�GBDMG� # ³SMnNGFDQ�OaQSBDTGKUC°��KJQ"N C�KJ�D�*�D��BDQàBD�G� NGKJF
¥^EGFDMGF NGFDC�¸nFDLJBDSOaQSWG�DFDC
C
FDC7EGFDHGFDEGFDM ����FDM�M#FDKJMGF*��M�VGBDC
C
��MGH�NGFDQ ~>WGQSHGFD�GFDM�C
��FDKJC
F*�GW�QSH e-

MGWG����FDM ��KJQSN |aNGKJFDCàHGFDC
�D�GKJFD�GL�BDEGFDQi��FDMGKJHGFDQP�"WGQS��BDI��GMGNyFDT�VGIJKJ�DKJL�BDIUC���KJFDIJ��FD�GQ0NG�GQS�D� KJMG�"W r-

��FDIJI F�¶�FDC
VGQS�D�D�GF��GMGNd����C
LJQS�G[GLJ��QSKJFDQS��MGHGFDM # ���G�D�p��FDMGMÜFDKJMGF�£aWGQS��BDIJKJC
KJFDQS�GMGHÜ�"�GQ�OaQSBDTGKUC
VGQ o-

XZFD[GLJFàK �<µ�KJMGEGIJKJ�D[ BD�G��NGKJFàFDMGHGF + FDKJLJVGIJBDM��GM�H MGKJ�D�GL+BDMGHGF���FDC
C
FDMpFDQSC
�D�GFDKJMGLM�·C
W KJC
L�FDKUMGF�~�FDQSB n-

[GFDQS�GM�H�NGFDQ��aFDIUEGC
LUQSFD�"IJFDTGKJWGM�KJM�NGFDQ�~�W�QSHGFD�GFDMGC
��FDKJC
FiNGQSKUMGHGFDM�N�FDQS�"WGQ"NGFDQSIJKJ�D� #

A�KJF°~�FDQS�DMGNGFDQSIJKJ�D�G[GFDKJL�NGFDQO)gBD�Ý��FDMGEGFDNGKJMGH��GM�HGFDM �GBDL�BD�G�D��FDKJMGFDM�HGQ"WG²GFDM ¥^KUMG�"IJ�G²�BD�G�iNGKJFw¥ r-

C
LJFDIJIJ��MGH�NGFDQ�¥^Q"HGFDEGMGKUC
C
F # �aVG�DLJF\À�MGNGFDQ"�GM�HGFDM°BDM°FDKUMGF�� NGFDQ��DBD�GIJQSFDKJ�D�GFDM°A�WG[G�G��FDMGLJF�KJM°¤�Oa¥^¦
���G²GLJFDMnMGBD�D�GHGFDEGFDC
C
FDQSL���FDQSNGFDM �R�Ý� NGKJFÜ��WGMGC�KJC
LJFDMG�pNGFDQ A�WG[��G��FDMGLJFé�D� HGFD���D�GQSIJFDKJC
LJF # A�KJFDC
[GBDMGM��D��FDKJMGF����GWG�GFDM���Q"EGFDKJLJC
BD�G�"��BDMGN��"�G��QSFDM �ÉNGFDQ�N�KJFPFDKJHGFDMGLJIUKJ�D�GFP¥^MGLJ��KJ�D[GIU�GM�H��GFD�&��L 70.

70 w�<>=;6�LÐt�LMI�64P�q4I><>LÐ143;6�G7N;LÐ64<>=;q4=;9F648:LM6DI>}DN;=;C�Pk<�IK9;<>64LÐ64PÿÌ�8:A;H;B>6DPÿB><>6Dp2648:IK��qD9;3;q4?¤�h<KTVUVW;W;�;Z�Pk<>IK9;64P
»Ì�8:<�LMPæ��A;9;6DB A;p'È�3;q4=FC;64L¨��g�02=b9;<>64LÐ64P ��A;9;6DB>B-57648:9;64=(}DN;=;Q4143;LÐI-64<>=;P�q4B-q4B�B>6?��<>I>6DPkL�A;p�143;qD=FC;6Ô� �q4B>LMA/q4B�B>64L�f7648:Q4=;9F648:B><�143;64mÑ57<>6	Ì�648:LMA;=;64=;mÑ�764LM64I>}D64mÑi�I>8:q4I>6DCE<�64=;mÑÌ�8:A;}D64LMLM64mÑS7A;r;N;Pk64=;I>6	64I�1Ñg � p264LMI�CE6DLMI>6DB>B>IN;=;9dq4N;p:CE64=FA;PkP�64=�g�S7q4=;=dLM<>=;9dp2Õ;8t�h649;6�f7648:Q4=;9F648:N;=;C�9;<�64LM648��<>I�64PkL¨��}ÒqD3;B>8:64<�143F6�w�<>C;64=;LM1D3;qDp2I�64=d}DNH;64LM143;8:6D<>H;64=;m79;<>6�<>=;=F648:3;q4B>Hy9;648P��ÈK3;q4=FC;6�i�I>8:N;14I>N;8:6Ô�yCE6DLM�F64<�143;648:IO57648:9;64=�g-S7q4=;64HF64=ÊLMI>643FI�Pk<>I�9;648
»S�64�F64=;9F64=;1DtÖi�I>8:N;14I>N;8:6��*6D<>=;6/5764<>I�648:6k0o=Fp28:q4LÐI>8:N;r;I>N;8K}DN;8�f7648:p2Õ;CEN;=FCEm@<>=�9;648Kq4B>B�6kG7H;3;Q4=FCE<�CErF64<>I�64=�9;648
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¥^KJMGF�QSBDNGKJ[GBDIJF���IJLJFDQ"MGBDLJKJ�GF��D�G� �à��HÝBDMGHª��KJLP¥^QSHGFDEGMGKJC
C
FDM*C
LJFDIJIUL0}gFD�D[ _  �������a��"��Q�k�O#�GW�QD{
A�WGQSL���FDQSNGFDMyBD�G²GFDQ0NGF��O ��GFDIJIJ�DWGNGF ÓD×ÝÄ ÈG× A�WG[G�G��FDMGLJFÜBD�G�"EGFD� BD�GQSLM�aC�WnNGBD² ~�FDQS�DMGNGFDQS��MGHGFDM
�D��BDQ�FDKJMGF`��EGFDQSBDQSEGFDKJLJ�GMGHªNGFDC�&�WGNGFDCpFDQS�"WGQ"NGFDQSM ��NGKJFDC BDEGFDQ�[GFDKUMGF¶À�MGNGFDQS��MGHGFDMªBDM½��FDKJLJFDQSFDM
A�WG[G�G��FDMGLJFDMyWGNGFDQ0BDMGNGFDQS��FDQSLJKUHGFDMy¥^Q"HGFDEGMGKUC
C
FDM MGBD�D�yC
KJ�D� �DKJFD�GL # A�KJFDC�KJC
L�MGBYLJ��QSIJKJ�D� ��KJL�NGF��
HGFDMGFDQSFDIJIJFDM ���G�"EGBD�n�GW�M ¤�Oa¥^¦ _ ¥^QS�DFD�GHGFDM �GW�M*BD��C
IJKJFD�"FDQSEGBDQSFDM*¥^QSHGFDE�MGKJC�C
FDM*KUM*��[GLUKJ�GKULJ�DLJFDM�a
MGKJ�D�GL��GFDQSFDKJMGEGBDQ # A�BDQS��EGFDQ>�GKUMGBD�GC�C
�D�GFDKJMGL�N�KJFDC
FDC�~�WGQ"HGFD�GFDM �"�GQ0�GKJFDIJFpORQSWYXZFD[�LJFÜKJM NGFDQ>OaQSBDTGKUC
MGKJ�D�GL�QSBDLJC
B�� # }gF��D[�C
�D�GFDKJMGLl�GKJFDQ�NGFDM�¦��GLJ�DFDM��GW�M�¶�QSBD�"KJ[GFDM��GM�N���EGFDQSC�KJ�D�GLJC�EGKJIUNGFDQSM�NGFD�GLJIUKJ�D���D�
unterschätzen71 # ¢^QSWGLJ��NGFDCP¥qTGLJQSBDBD�G�"��BDMGNGFDC>NGFDQ�MGW�LJ��FDMGNGKUHÜKJC�LM�¡C
WGIJ�D�GF$��EGFDQSC
KJ�D�GLUC
�WGN�FDQ�A e-

C
KJH�MGN�WG[��Ý��FDMGLJFà�D� FDQSC
LJFDIJIJFDMp��MGN VGBDQSBDIJIJFDI��D�G�x&gWGNGF��D�pVG�"IJFDHGFDMpHGKJE�L�FDC0NGWG�Y� �GKJFDIJF�¶�FDIJFDHGF n-

�GFDKJLJFDM ��KUM*NGFDMGFDMª��MG��FDMGN��GM�HGC
�"�DIJIJF�����IJBDC
C
FDMGN�KJBDHGQSB�����F�����QS�D�GKJLJFD[GLJ�GQS��WGNGFDIJIJF���¦�FDLJ�D� FDQS[GL o-

VGWGIUWGH�KJFDM���MGN�BDMGNGFDQSFP¶�QSBD�"KJ[GFDM�C
FD��Q���KJIJ�"QSFDKJ�D�$[���FDM�M�M�KJ�D�GL�C
W�HGBDQ���MGFDMGLUEGFD�GQSIJKJ�D�Ö[�C
KUM�N #

A�FDQ0��C
VGFD[GL�NGFDQ0��WG�&���GMGKJ[GBDLJKUWGM ��MGN �>WGWGVGFDQSBDLJKJW�MyC�WG��KJFpNGKJFpVGFDQ"Cj��MGIJKJ�D�GFDMy¥^KJHGFDMGBDQSLJFDMyNGFDQ
B�� OaQSWYXZFD[GL�EGFDLJFDKJIJKUHGLJFDM OaFYQSC�WGMGFDM �^[�WÝ����FDM KJM NGFDM A�BDQSC�LJFDIJIJ��MGHGFDM NGFDQ&¤�Oa¥^¦�S�^KJLJFDQSBDLJ��Q&�D�
[G�GQS� # +  ·[GIJKJC
�D�GF&¥^MGLJ��KJ�D[GIJ�GM�H7�D��C
B�����FDM���KJL��DBD�GIJQSFDKJ�D�GFDM�)gFD�GKJFD��C _ NGKJF>XZB°��WG�&���GMGKJ[GBDLJKJWGM
K ��VGIJKJ�DKJFDQSFDM�aP��FDQSNGFDMyKUMyNGFDM ��WGQSHGFDC�LJFDIJIJLJFDM Lebenszyklusmodell FDMy�D��BDQ0KJMyHGFD��KJC
C
F�� ¸nBD²GF
�GMGLJFDQ"C
LJ��LJ�DLM� BDEGFDQ^NGKJFDC®C
�D�GFDKUMGLRMGKJ�D�GLaBD��C
QSFDKJ�D�GFDM�N � �Ý��NGFDQx�DFDMGLJQSBDIJFDM()gWGIJIJF NGFDQ�EGFDLJFDKJIJKUHGLJFDM°OaF r-
C
WGMGFDM�HGFDQSFD�D�GLl�D����FDQSNGFDM #

(1b) Üj»�ü-ýÀ�ü-À�ý¿bÀ�ÄVÂ�Ý�Å�¾ý���ú\¿!¬�ýÀ ù º�ÄjÅ�À�ú�À�»�¼Fü-À�ý¼jÀ � »�£ Á�¼j¼V½�»\Å�À�»xÁ�»`¬�ýÀ ¼$£ À(¿jý � i-¼¤��ú�À�» Ã À(¬�ý»\Å�½\»�Å�À�»�½�»F¬d¬�ýÀ�Ã�À�¿À�ý¾ý�Å�¿À�»���À�Äj¼Vº�»�À�»^¿j½^��Äjº¨Þ³À(ª�¿Ã�À�Å�ý�»�»�Û
£a�GQ�FDKJMGF0C�WGIJ�D�GF0��MGVGBDC�C
��MGH�C
LJFD�GLlKJM�¤�Oa¥^¦(NGKJF0³SM�C
LJBDMG�DKUKJFDQS�GM�H&��KJLa��FD�GQSFDQSFDM&}gFDKJC
VGKJFDIJFDM _ �GHGI #
��EGC
�D�GMGKULJLt¦ # s�ag�D�GQ�~�FDQS�"�GHG��MGH # ¦��GLJ�DIJKJ�D�ÜKJC
Lq¤�Oa¥^¦�BDIJC�HGFD��FDKJMGC
B���F�}gBDC
KJC BD�G�D�7NGBD�GFDQD�Ý��FDKJI
C
W�NGFDQ^���GC�LJBD�GC
�D�&�GEGFDQ�N�KJF�¤�Q"HGBDMGKJC
BDLJKUWGM&��MGN&NGBDC®~�W�QSHGFD�GFDM&KJM&OaQ"WYXZFD[GLJFDM&FDQSIJFDKJ�D�GLJFDQSLa��KUQSN # ¥^C
KJC
LxHGFDMGFDQSFDIJI�FDKJMG�"BD�D�GFDQD�lFDKJMGF ~�WGQ"HGFD�GFDMGC
��FDKJC
F���N�KJF BD�G�PFDKJMGFDQ0EGFD[GBDM�MGLJFDMy}gBDC
KJC�FDQ"C
LJFDIJIJL�KJC�LM��BDM
NGKJFwFDKJHGFDMGFw�aKULJ�GBDLJKUWGMyBDMG�Y�GVGBDC
C
FDM _ ��MGN NGBDEGFDK��GKJFDIJIJFDKJ�D�GL�MGWG�D� BD�G�PBDMGNGFDQSF ���GC
��MGHGFDM���N�KJF BD�G�
NGFDQSC
FDIJEGFDM#}gBDC
KJC�EGFDQ"�G�GFDM#�D��QS�G�D[�HGQSFDKJ�"FDM(�D�([��GM�MGFDM�aD��BDIJCyFDKJMGF*�GWGIUIJC
LJ�DM�NGKUH(FDKJHGFDMGFª~�W�QSH e-

�GFDMGC
��FDKJC
F°�D��FDMGLJ��KJ�D[GFDIJM # ³"M7NGKJFDC
FDQi³"MGC
LJBDMG�DKJKJFDQ"�GM�H�KUM�¤�Oa¥^¦ KUC
LxFDCàBD�G�D�7�$�GHGIJKJ�D� ���aVGFD�DKJBDIJ
�GM�N ��IJFDKJM�VGQSWÉXZFD[GLJFp�D�y�GMGLJFDQ"C
LJ��LJ�DFDM # A�BD�"�GQ>[���MGMGFDMyFDKJHGFDMGFp��[GLUKJ�GKULJ�DLJFDM W�NGFDQ>���G�"HGBDEGFDMn�D�G�
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¤�Oa¥^¦�S~�WGQSQSBDL���KJMG�D��HGFDMGWG����FDMp� FDQSNGFDMpW�NGFDQ�BD�GCPNGF�� �Ý���"BDMGHGQSFDKJ�D�GFDMÜ~�WGQSQSBDLqFDKJMGF�����C
��BD�GI
geLJQSWG�"�"FDM���FDQSNGFDM #

A�KJFéA�BDQSC
LJFDIJIJ�GM�H NGFDQ ¢^BDEGFDIJIJFDM BDIUC + ��WGQSN�MG��MGHn��WGM �>�G�"HGBDEGFDM �D� ��[�LJKJ��KJLJ�DLJFDM ��MGN H�HG� # ��WGM
¢^FD�D�GMGKJ[GFDMÜ�D�Ü���G�"HGBDEGFDM _ ��HGI # ��EGE�KJIJN��GM�H 3-6a�KJC�L^QSFDIJBDLJKU�éFDKJMG�"BD�D�é�D�éFDQSC
LJFDIJIJFDMÜ�GM�NÜHGKJE�L^FDKJMGF
FDQSC
LJF*��EGFDQSC
KJ�D�GL^�·��FDIJ�D�GFà���G�"HGBDEGFDM ��Ww�GFDQS��FDMGNGFDL+��FDQSNGFDM # �aKJFàE�KJFDLJFDL+BDIJIJFDQSNGKUMGH�CPEGFDK6NGFDQ�ORQ o-

XZFD[GLJN��GQS�D�G�"�G��QS��MGHwMG��QxEGFDHGQSFDMG�DLJFàµ�KJIJ�"F # ³SMGC�HGFDC
BD��L+��KJQSNpN�KJF���MGVGBDC
C��GM�H NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F
BDM�NGKJFPC�VGFD�DKJ�"KJC
�D�GFDM�}gFDNGKJMGH��GM�HGFDM��D��OaQ"WYXZFD[ tEGFYHGKJM�M�KJM�¤�Oa¥^¦#BDEGFDQ+HG��Ll�GM�LJFDQSC�LJ�GLJ�DL #

¡5ß�Ø Ù�À�¾���ú�À�£ ÄjÁ�ª�¿ý¼¤��ú�À ½ »�¿À�ÄV¼j¿�¾\¿�¿V½�»\Å$¾ýÀÄ�!À�Äj¿B¬�ýÀ ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀÇ��¾�Äk¬�ýÀ�¿�Â�Å�¾ i-��ú�À�» � ½��!Å�Á�Ã�À�»�ý�Âà��Äjº¨Þ³À�ª�¿¨Û
, KJF>EGFDQSFDKJLJCgFDQS���D�GMGLM� IUKJFD�"FDQSM°NGKJF��DBD�GIJQSFDKJ�D�GFDM°}gFDC
�D�GQSFDKJE��GM�HGFDM°��WGM&���G�"HGBDEGFDM&�GM�N°¢^FD�D�GMGKJ[GFDM
FDKJMGF EGQSFDKJLJF���MGLJFDQ"C
LJ��LJ�D�GM�Hy�"�GQPNGKJF ORQSWÉXZFD[GLJV�QSBDTGKJC # ��E�E�KJIJN��GM�H 3-8 �DFYKJHGL^�RNGBY² XZFpMGBD�D� ¶�FDC
LJB l-
LJ�GM�H NGFDCw�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJCw�GMGN ���GC
��BD�GI®�GWGM ��[�LJKU�GKJLJ�DLJFDM ���>�G�"HGBDEGFDMª��MGN*¢^FD�D�GMGKJ[GFDM �
¤�Oa¥^¦�S[GWGMG�"W�QS��Fw~�WGQSHGFD�GFDMGC
��FDKJC
FDM C�WG��W��GI�QSFD�D�GL�C
�D�GF���BDLJKJC
�D�y�GMGN �GBDM�NGIJ��MGH�C
BDMGIJFDKJLJFDM�NyBDIJC
BD�G�D���GWG�D���"IJFDTGKJEGFDI�C
FDKUM�[��GM�MGFDM # �aW���KJQ"N&��KJLR¤�Oa¥^¦ûFDKJMGF>¸y�GHGIJKJ�D�G[GFDKJL�HGFDC
�D�GBD�"�"FDM ��KJMGMGFDQS�GBDIJE
FDKJMGFDCÜFDKJMG�GFDKJLUIJKJ�D�GFDM ��W�MG�DFDVGLJCF�qFDKJM HGQSW�²GFDCÜ�aVGFD[GLUQS�G� �GWGM C
�D�GFD��BDLJKJC
�D�GFDM ��BDMGVGBD²�EGBDQSFDM ��MGN
�"IJFDTGKJEGIJFDM�~�W�QSHGFD�GFDMGC
��FDKJC
FDM��D��M�� t�DFDM���MGN���EGFDQ�N�KJFDC
FP�D��[�WÝ�����GMGKJ�DKJFDQSFDM #
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¦�BD�D�GNGF���KJ�D�w��KJLaNGF�� &gA �^¸¬KJM°NGKJFDC
FD� � BDVGKJLJFDIaC
�D�GW�M°BD�G�^FDKJMGF�QSFD�D�GL6C
�D�GFD��BDLJKJC
�D�GF ~�WGQSH e-

�GFDMGC
��FDKJC
Fp��WGM ¤>Oa¥^¦ FDKJMGHGFDHGBDMGHGFDM E�KJM �RC
W�IJI�NGBDC&�"WGIJHGFDM�NGFÜ��BDVGKJLJFDI�MG��Mn��KJLgNGFDQ��aWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGM�¶�FDNGBDMG[GFDM�FDKUMGFDQ�EGFDC�WGM�NGFDQSC��"IJFDTGKUEGIJFDM�~�W�QSHGFD�GFDM�C
��FDKJC
FPBD�G�"�DFDKJHGFDM #



4. l�ÜhÚàè�ákéMê2ë�ì	â;Ú�æÆè/ÛnmkÚ�ç/ÜhêjÜhákåºì�ØkÙ�Ú�Û	ÜhÝkÜhÙhÜhêpo	ê�ÜZê Øká/î�ïkÞ
³À� �D� FDKJLJFDM ��BDVGKJLJFDI��GBDEGF KJ�D� HGFD�DFDKJHGLM��NGBD² FDKJMy�"IJFDTGKJE�IJFDC�~�WGQ"HGFD�GFDM WG��MGF C
LJBDQSQSF µ�BDMGN�IJ��MGH s-

�GWGQ"C
�D�GQSKJ�"LJFDMé�D��BDQgM�WGLJ��FDMGN�KJHéKJC
LM�G}gFDC
�D�GQSFDKJEG��MGHGFDMé��WGMéL  ·VGKJC
�D�GFDM7���G�"HGBDEGFDMé� # � # BDEGFDQ®BDMGN e-

QSFDQSC
FDKJLJC®LJQSW�LJ�DNGF���FDKJMGF µ�KJIJ�SF �D�GQ�¥^MGLJ��KJ�D[GIU�GM�H H�QSW�²GFDQD�4NGFDNGKJ�DKJFDQSLJFDQx�GM�N W�EYXZFD[GLUWGQSKJFDMGLJKUFDQSLJFDQ�� n-

��FDMGNG�GM�HGC
C�WG�"LJ��BDQSF�NGBDQSC
LJFDIJIJFDM&[���MGMGFDM # A�BDC®��WGQSIUKJFDHGFDMGNGF���BDVGKJLJFDIaC
LJFDIJIJLaM��GMw��KJL6NGFDQx�RWG�"LJ��BDQSFD
Expedition72 FDKJMGFDMpBD[�LJ�GFDIJIUFDMp¸nBDMGBDHGFD��FDMGLJS��MGC
BDLJ���GW�QD�·NGFDQ��GFDQ"C
�G�D�GL^����EGFDQ�NGKJF�¤�QSKJFDMGLUKJFDQS��MGH
NGFDQ �RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H B�� ��FDKJLJEGKJIUN ��WGNGFDQSMGFDQà¥^TGVGFDNGKJLUKJW�MGFDM �6HGQh�G²GLJ�$�GHGIJKJ�D�GF7£aIJFDTGKUEGKUIJKJLJ�DL
��KJLl�GBDMGNGIJ��MGH�C
IJFDKJLJFDM�NGFDM�¥^IJF���FDMGLJFDM��D���GFDQSFDKJMGEGBDQSFDM #

A�BDEGFDKlC
WGIJI��GKJFDQ+NGBDQSBD�G�+�GKUMGHGFD��KJFDC
FDM���FDQSNGFDM �ÉNGBD²�C
KJ�D��NGKJF0��WGQSIUKJFDHGFDMGNGF0��QSEGFDKUL�M��GQq��KJL�FDKJMGKJHGFDM
���GC
C
�D�GM�KJLJLJFDM�NGFDQ7�aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�M�EGFDC
�D�G�D�"LJKJHGL # ³SM�NGFDQ��^KJLJFDQSBDLJ��Q���EGFDQ7NGKJF �RWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGM�C
LJFD�GFDM�KJ� ¶�FDHÝFDMGC
BDLJ�w�D� NGKJFDC
FDQP��QSEGFDKJLxNGKJF°HGFDMGFDQSFDIJIJF �aKJ�D�GLJ��FDKJC
Fw�GW�My�RWG�"LJ��BDQ e-

FDMGLJ��KJ�D[GIJ��MGH��GM�N�NGKJFw¤�QSHGBDM�KJC
BDLJKJW�M NGFDC�¥^MGLJ��KJ�D[�IJ��MGHGC�LJFDB���C�K � + FDMGLJQS�Ý�������D�GQSFDMGNy�GKJFDQPNGFDQ
)gFDBDIJKJC
KJFDQS�GMGH LJFD�D�GMGKJC
�D�GFDQ���MGLJFDQSC�LJ�GLJ�D��MGH EGFDK�NGFDQ°�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H FDLJ��BDC ��FD�GQ()gBD�Ý�
HGFDHGFDEGFDM ��KJQ"N # ¢^Q"WGLJ�DNGFD� IJKJF��SFDQSL®NGKJF7�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M*��FDQSLJ��WGIJIJF7³"NGFDFDM*�"�GQ NGKJF + �GC
B m-

��FDMGC
LJFDIJIJ�GMGH FDKUMGFDQP�"IJFDTGKJEGIJFDM�~�WGQ"HGFD�GFDMGC
��FDKJC
FwKUM NGFDQi�GW�QSIJKJFDHGFDM�NGFDM ��Q"EGFDKJL # ³S�D�y��FDQSNGF NGBD�GFDQ
�D�GMG�D�D�GC
L°N�KJF HGFDMGFDQSFDIJIJF ³SNGFDF��iNGKJF ¥^TGVGFDN�KJLJKUWGM�C
C
KJ�D�GL°BDIJC HGQS��MGN�IJFDHGFDMGNGF �aKJ�D�GLJ��FDKJC
F �"�GQ7NGKJF
�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H �D�nEGFDMG��LJ�DFDM �6��WGQSC�LJFDIJIJFDM # �>�GC&NGKJFDC
FDQ �RKJ�D�GLJ��FDKJC
Fé��MGNnNGF�� NGBDQSBD�G�"�"W l-

HGFDMGN°EGFDC
�D�GQSKJFDEGFDMGFDM°��EGIJBD�G�x��MGNw���G�"EGBD� ��WGMw�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMGFDM��·��FDQSNGFàKJ�D�wC
�D�GIJKJFD²GIUKJ�D�
NGKJF ��FDC
FDMGLJIJKJ�D�GFDMw��C�VGFD[GLJF NGFDQ�£aIJFDT�KJEGKUIJKJLJ�DL6BDM��GBDMGN°NGFDQxKJ���D� FDKJLJFDM ��BDVGKJLJFDI+BD�G�"HGFDC
LJFDIJIJLJFDMw£aQ a-

HGFDM���MGN���QSKJLJFDQSKJFDM��GFDQSBD�GC�C
LJFDIJIJFDM��GM�N��D�GQ+¦��GLJ�D��MGH�KJ��MGB��D�G�"WGIJHGFDMGNGFDM���BDVGKULJFDIlBD�G�"EGFDQSF iten.

4.1. ¢�©¦,]-¯�°O¦�¬�©ªh©±�«�¤�¤�©�÷�ó�ª
}gFDK^NGFDQg�aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�MÜHGFD�GL^FDC>NGBDQS�G���G�D�GQg¤�QSKJFDMGLJKJFDQ"�GM�HéKUM7NGFDQg�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH
NGBDCn~�WGQ"HGFD�GFDM�KUM�FDKJMGFDQ7¥qTGVGFDNGKULJKJW�M�BDM�C
LJFDIJIJF NGFDQ7KJM�HGFYMGKJFD�GQ"C2���D²GKJHGFDM�A��GQS�D�G�"���GQS��MGH�FDKUMGFDC
OaQSWÉXZFD[GLJFDC0BDIJC0�^FDKJLUEGKJIUNp�D� MG��LJ�DFDM # A�FDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH IJKJFDHGL�NGBDM�MÜN�KJF�¥^TGVGFDNGKULJKJW�MGC�C
KJ�D�GL
�D�GHGQS��MGNGF>�GM�N°M�KJ�D�GLRNGKJF�ORQSWYXZFD[�LJC
KJ�D��LM� KUM&NGFDQx�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�HwBDIJC®KJMGN��GC�LJQSKJFDIJIJFDQ�OaQ"WGN��G[�L i-
WGMGC�VGQ"WG�DFD²°BD�G�"HGFD�"BD²GLa��KJQSN°��MGN � BDM°NGFDC
C
FDM°¥^MGNGF �RWG�"LJ��BDQSF BDIJCiKJM�NG��C
LJQSKJFDIJI6HGFD�"FDQSLUKJHGLJFDC®OaQ"WGN��G[�L
C
LJFD�GL � _ ¸nBD�D[?s�e�e� ��É� # r�s�a #
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¸nBD�D[ EGFD�DKJFD�GL C
KJ�D� ��WGQ&BDIJIJF�� BD�G�°¥^TGVGFDNGKJLJKUWGMGFDM � KUM FDKJM _ LJFDKJIJ��FDKJC
F�a&�GM�EGFD[GBDMGM�LJFDC7¶�FDEGKJFDL �
(̧nBD�D[<s�e�e  ��+� # s�¦�e�aàEGFDKPNGF�� C
KJ�D�½NGBDCp¥^TGVGFDN�KJLJKJW�M�C
LJFDB�� � �GFDQSC
�D��KJFDNGFDMGFDM½C
KJ�D�ª�DMGNGFDQ"MGNGFDM
� ����FDIJLJFDKJMG�"IJ�GC
C
FDM���MGN�C
�D�G��FDQ�[GBDIU[G�GIUKJFDQSEGBDQSFDM$)gKJC�KJ[GFDM � _ FDEGFDM�NGB�a�BD�GC�C
FDLJ�DL #
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��EGEGKJIUNG��MGH 4-1 �DFDKJHGL+�D�GBDQSBD[GLJFDQSKUC
LJKUC
�D�GFà¥^IJF���FDMGLJFàFDKJMGFDQ�C
WGIJ�D�GFDMw¥^TGVGFDNGKULJKUWGM �4NGKJFàBD�G�xFDKJM ~>W r-

HGFD�GFDM±KUM±NGFDQÜ�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGHû��EGFDQSLJQSBDHGFDM±��FDQ"NGFDM±[��GM�MGFDM { + ��MG�D�D�GC
L&HGKUEGL°FDC FDKUMGFDM
�aLJBDQSLJV��GM�[GL _ �GFDQ"HGIJFDKJ�D�GEGBDQ°EGFDKJC�VGKJFDIJC
��FDKJC
Fª��KJL�NGFDQ ³"MGKJLUKJKJFDQS��MGH�NGFDC ¥^M�LJ��KJ�D[GIJ��MGH�C
��WGQ"�GBDEGFDMGCja
C
WG��KJF7FDKJM + KJFDI _ � # } # NGKJF7³"MGEGFDLJQ"KJFDEGMGBD�G��F7NGFDCw�6 ·C
LJF ��CjaD�+NGBDCwC
KJ�D�*BDIJIJFDQ"NGKJMGH�C°KJ� �^BD�G�SF�NGFDQ
¥^TGVGFDNGKJLJKUWGM N��GQS�D� �GM��GW�QS�GFDQ"HGFDC
FD�GFDMGFn¥^QSFDKJHGMGKUC
C
Fn��MGN ~�FDQS�DMGNGFDQS��MGHGFDM NGFDQ°��M�MGBD�G��FDM �GF r-
C
�D�GKJFDEGFDMw[GBDM�M # �aLJBDQSLa��MGN + KJFDI6�GFDQSE�KJM�NGFDL+FDKJMGFà�RVG�GQ4�4NGKJFàM��GQ�KUMwC
FDIJLJFDMGFDM £a�DIJIJFDMwNGFDQx[G��QS�DFDC
LJFDM
~�FDQSEGKJMGN��GM�H FDMGLUC
V�QSKJ�D�GL # ~�KJFDIJFé~�FDQS�DMGNGFDQS�GM�HGFDMn�GM�NÊ��MG���DHGEGBDQ"[GFDKJLJFDM _ �"KUMGBDMG�DKJFDIJIJFDQ*)gBD�Ý��FDM �
VGWGIUKJLJKJC
�D�GF7¥^M�LJC
�D�GFDKJN��GMGHGFYMªFDLJ� # aà�GM�N*�GMGFDQSC
�D��IJWGC
C
FYMGF�¶�FDEGKJFDLJF _ � # } # �GM�EGFD[GBDMGM�LJF�¢^FD�D�GMGWGI o-

HGKJFDM�a^�D��KJM�HGFDM�NGBDCg¢^FDBD���D�Ý� ¥^QSC
�D�GIJKJFD²GFDM&��WGM�MGFD�GFDM&BDIJLJFDQ"MGBDLJKJ�GFDM�)gWG��LJFDM&��WGQ^¤>QSL _ N # � # BDIJC�Wß7�GÛ+Ö�×DÈ�Æ NGFDQ0¥qMGLJ��KJ�D[GIU�GM�Hy��MGN MGKJ�D��L�KUMyFDKJMGFDQPOaIJBDM��GM�HGC�VG�GBDC
F ïDÕ+Ö OaQSWÉXÀFD[GLJC�LJBDQSLa # ¦���Q0[�IJFDKJMGF
¢^FDKJIJF7NGKJFDC
FDQà�aV��GQ IJKJFDHGFDM*�D�ÜXZFDNGF�� + FDKJLJVG��MG[GL®KJ� BD[GLJ�GFDIJIJFDM*OaIJBDMG��MGH�C
��WGQSKJ�DW�MGL®�GM�N [���MGMGFDM
�GEGFDQSE�IJKJ�D[GL��GM�N�C
WG��KJL�C
KJMGM��GW�IJIxHGFDVGIJBDMGL���FDQ"NGFDM # ³S� ~�WGQSHGFD�GFDM FDKJMGFDQP¥^T�VGFDNGKULJKJW�M �"KJM�NGFDM C�KJ�D�
��FDKJLJFDQS�GKJMÜNGKJF�BD�GC>NGFDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�HÜEGFD[GBDMGMGLJFDMÜC
LJBDLJKUC
�D�GFDMé¸nFDKJIJFDMGC�LJFDKJMGF��GN�KJF&FDKJM7B n-

HGFDC
LJQSFDEGLJFDC + ��KJC
�D�GFDMGFDQ"HGFDEGM�KJC°K � ~�WGQSHGFD�GFDMª�"FDC
LJIJFDHGFDM*�GM�NªC�WÝ��KJLPKJM��GBDIJLJIJKJ�D�*WGQ"KJFDMGLJKJFDQSLiC
KUMGN #
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~�WGMÜNGFYMÜ¸nFDKJIJFDMGC
LJFDKUMGFDMÜ��MGLJFDQSC
�D�GFDKUNGFDLq¸nBD�D[ÜNGKJF�¥^LJBDVGVGFDM 73 �¡N�KJF�FDKJMÜ¢^BDHGFDC
 _ W�NGFDQ , WG�D�GFDMG�a
OaFDMGC
�G� EGFDC
�D�GQSFDKJEGFDM ��MGNn��FDHGFDM ��MGLJFDQSC
�D�GKJFDN�IJKJ�D�GFDQ��^FDKJC
LU�GM�HGFDMpXZFÜMGBD�D� �aKJLU�GBDLJKJW�M �GM�Nn¸ o-

��FDMGLJBDMGVGQSWGEGIJFD��FDM�NG�GQS�D�GBD��C�� nLUFDQSC
�D��KJFDNGIJKJ�D�GFPKUMG�GBDIJLUIJKJ�D�GFP£RWGQSLUC
�D�GQSKULJLJFPFDQSHGFDEGFDM 74.

¦�FDEGFDMwNGF���HGFDMGFDQSFDIJIJFDM(&g�GBDQÀ��FàNGKJFDC
FDCP��MGC
BDLJ�DFDCF�·NGFDQ�C�KJ�D� ��WGQxBDIJIJF��<NGBDQSKJM �DFDKJHGLM�4NGBD² C�KJ�D� KUM
NGFDQq�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H�KJ����F�Qq��KJFDNGFDQ^MGFD�GF>¥^IJF���FDMGLJF>FDMGLJNGFD�D[GFDM&IJBDC
C
FDM �DNGKJF>FDKJMGF>OaBDQSBDIJIJFDIJF
�D�GQg¥^TGVGFDN�KJLJKUWGMGFDMÜHGFDQSBDNGFD�D�éBD�G�"NGQS�DMGHGFDM��GKUC
L^�"�GQgNGKJF��GWGQ"IJKJFDHGFDM�NGF&��QSEGFDKJL��DFDMGLJQSBDIM�GNGBD²7BD�G�D�éKUM
FDKJMGFDQ�¥^TGVGFDNGKULJKJW�M°BD�G�^��MG��WGQ"�GFDQSC
FD�GEGBDQSF ~�FDQS�DMGNGFDQS��M�HGFDMw�"WG[��GC�C
KJFDQSL6��KUQSNb[ , BDMGNGFDI6��MGN°£aIJFDT i-

EGKJIJKULJ�DLlC
LJFD�GFDM�KJ� + FDMGLJQS�G��{
" Ð K(7�9Q7+H�46)+9�; /�4Z; /�G	K�; /�4*7+-(GBKL)+; %()cK�1+K�)cgF@ )0�	; M+; @ ; 4rq04d; Cts�1+9Q.0)+K�)+%0I+,+; ) we-

/�)+%(4Z@ ; G	K�AB-0C v	���0)�,+; 4Z; 1+%�/�)+9:361+@ .�M�)+; 4Z9"q0.04ZSP²*; )0/JKuq+%�.04�; %(/�M�)0/�1�%(,�)+9Q) mit

,0)+Cv(*C/�4â7+%�,¥AB-(/�7+CiC)�%0IF,07+�N,�; )Xv	���0)�,+; 4Z; 1�%(/	9Q1+-(46)�1�354[%0; GBK(4 detailliert

; Cws�1+9Q7�-(/d.0)��+@ 7�%(4	'*)+9Q,�)�%�H�7+%�%0w	²*; )RH�1�%0H�9Q)04â)RÓ+1+-(46)R@ q+��4Ç/	; G	K^C)�; /�4 erst

l�1+9�±!9Q4�.0)+%�7+-&M0)0/�4Z; C?C)+%0S fk]$=&70G	Hk�+*+*�m0I�_&S�m(´0´0b
"�²*; )Èu	)046)+; @ ; .046)�%�361+@ .�)+%�'8)+%0; .0)+9�)�; %�)+C·l�)�9QM+; %(,+@ ; G	K()+%�_�G	K()+C&7�,0)�9 Soft-

'*7+9Q)�)+%(46'd; G	H2@ -�%(.�7+@ /P)+; %�)+C�3Z@ )0�	; M+@ )�%0Iã7+-(/i,�)+9Ç/��0)0AB; 3�; /�G	K�)+%P_&; 4Z-�704Z; 1+% ent-

/�46)+K()�%(,0)�%W��9Q10A2)+�FI�,0)0/�/�)�%,s�)+9$@ 7+-�3*,+-�9QG	K>/�4�q�%(,+; .0)�Ó+)�3�@ )0�	; 1+%<-0%�, Kali-

M+9$; )�9$-�%(.i7�%)+; %l�)+9"q+%�,0)+9Q4â)0/x(*C&35)+@ ,iM0)0/�4Z; CiC4�'d; 9Q,+S fk]$=&70G	Hk�+*+*�m0I�_&S�m(p0p0b
A��GQS�D� FDKJMGFp�D�yNGKJFDC
F�� ��MGIJBD² BDMGHGFDC
LJFDIJIJLJFp�RLJ��NGKJF 75 E�FDIJFDHGL�¸nBD�D[ NGBDQS��EGFDQ>��KJMGBD�GC&NGKJFÜ¢^�GFDC
F��
NGBD²�KUM�NGFDQqBD[�LJ�GFDIJIJFDM�OaQ"WYXZFD[GLUVGQSBDT�KJC�WG��MGFD�GKUM&C
�D��WGM��GKJFDIJF>}gFDHGQSKJ�"�"F>BD�GCgNGFD� }®FDQSFDKJ�D�&NGFDQ^�^BDM d-

C
�D�GBD�"LJC
EGFDC
�D�GQSFDKJEG��MGH ��MGN NGFDC/)gFDKJC
FDMGCPEGFDM��GLJ�DL���FDQSNGFDM # �^�D²GLq��BDMÜC
KJ�D�ÜM��GMpNGBDQSBD�G��FDKJM �¡�aWG� t-
��BDQSFDFDMGLJ��KJ�D[GIJ�GMGHnBDIUC&¥^T�VGFDNGKJLJKUWGM �D�nEGFDLUQSBD�D�GLJFDM �6NGBDM�M �"�DIJIJL®C
�D��MGFDIJI®BD�G�4�aNGBD² ��KJFDIJFé}gFDHGQSKJ�"�"F
NGFDQ&EGKUC
�GFDQ��GFDQS��FDMGNGFDLJFDM �aVGQSBD�D�GF W��GMGFD��KJM EGFDC
C
FDQ&�D�G� }gKJIJN NGFDQ&¥^TGVGFDN�KJLJKUWGM BDIJCé�D� FDKUMGF��
VGIJBDMG���D²GKJHGFDM7OaQ"W�NG��[GLJKUWGMGC�VGQ"WG�DFD²7VGBDC
C
FDM�|�}gFDHGQSKJ�"�"F&��KJF���~�WGQSHGFD�GFDM�������¸nFDKJIJFDMGC
LJFDKJM�������¥^LJB p-

VGFDM����-��¦�FD�GIJBDMGN½EGFDLJQSFDLJFDM��*WGNGFDQ$���a ·C
LJF���I BDMGNGC
�D�GBD�"L� 76 H�FD���GQSFDMªC
�D�GW�M½IJBDM�HGF �D�Ý� �aVGQSBD� h-

73 f7CEBhgj��q414r�T:�;v;v�UVmFi gFUVs;s;p2ZVg
74 S7<>64LM6/w�I>q4�;�F64=$LM<>=;9$q4Pµ643F64LMI�64=$?;648:C;B>64<�143;HFq48�Pk<>I�0oI�648�q4I><>A;=F64=�<>=�9;648Ki�A;p2I>57q48:6464=FI>57<>14rFB>N;=FCEm@57A;H;64<02I>648�q4I><>A;=F64=*<>=*9;648�Ô@<>I�648:q4I>N;8-I�tE�;<>LÐ143;648:576D<>LM6O6D<>=;64=*Ï�64<>I>8�q4N;P ?;A;=*64<>=;<�C;64=*T:A;p2I@�;�:n;Zt�zA;143;64=ÖN;Pkp2q4LÐLM64=T:?;CEBhg@��14S7648:Pk<>9;m'i-gj�;u��>�;�	���78:q43;q4P UVW;W;u;m'i gÑU�WEv;p�gQ��Î764LMI>648:64<�143 UVW;W;W;m'i g4W;Y	��~�6414r.�;v;v;v;m'i-gFUVs;sEZ�g��q414r�6DPk�;p:<>643;B�I�64<>=F6bw�I>q4�;�;64=;9Fq4NF648�?;A;=�64<>=;64P H;<>L*Pkq4ÓF<>PkqDBkUVn.É�q4C;64=;m'I�t��;<�LM143;648:5�64<>LÐ6(q4H;648/64<>=F6A;9;648@}D5764<��zA;143;64=�T:?;CEBhgj��q414r;mFi-gÑU�X;Y;Z�g
75 ��q414rðp2Õ;3;8:I�6�?;A;=ð��Q48:}OH;<>L � N;=;<��;v;v;vð0o=;I>648:?;<�6457L'Pk<>I�UVuðw�ÓF�;648:I>64=ðq4N;L'9;64Pà~�648:6D<>143ð9;648 i�A;p2I>57q48 e-64=;I>57<>14rFB>N;=FC � ?;CEBhgj��qD14r�T:�;v;v�UVm;i-g u;u;Z�g
76 f7CEBhgj��q414r�T:�;v;v�UVmFi gFUVu;ZVg
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C
�D�GBDLJ�wNGFDQP�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GMGH�C
V�QSBDTGKJC # ¥^KJMGF°[GW�MGC
F��G�GFDM�LJFw£aW�QSLJ�"�G��QS��MGH NGKJFDC
FDQ0BDIJIULJ�DHGIJKJ�D�GFDM
�aVGQSBD�D�GFPNGFDQ+�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH��"���GQSL��D�GQ�¥^T�V editionssicht77:

"�²*; )zy?{�|1}�~+� ��� ���+����� ���+��; /�4�)+; %()N_&; G	K(46'8)+; /�)¹; C _&; %0%()N)+; %�)0/��()�; 46M+; @ ,0)0/	S Sie

1+9$; )�%(4Z; )�9Q4�,0)�%¥��9Q10A2)+�N,0)+9 Softwareentwicklung 7+%�,�)+%�A2)+%(4Z9Q7�@ )+% Merk-

C7+@ )�%¹-�%(,���)+; 4Z; ,�)0)�%¹C1�,0)+9�%()�9dv	���0)0,�; 4Z; 1+%�)+%0I&; %(/�M0)0/21+%�,0)+9:)¹7�%R,0)�9 zu

M0)0'nq+@ 4Z; .�)+%�,0)+% � )+9:7+-(/2351�9Q,0)�9$-�%(.+IÆ,�)+C�A2)+%(4Z9Q7+@ )+%d_�46)+@ @ )+%('8)+9Q4,0)0/ Expedi-

4Z; 1+%(/�46)07�C/	I0,0)�9�#&9Q4+,0)+9�s�1+9:M0)+9:)+; 4Z-�%(.+IB,�)+Cà�+9:107+H�4Z; l�)+%¶-0%�, prospektiven

(*C.07�%(.ÈC?; 4xÓ*; /	; H�)+%�/210'd; )¥,�)+9�±!9�; )+%(4Z; )+9�-0%�.X-0%(,�)+; %()+9�3�@ )0�B; M+@ )+% Vorge-

K()+%(/�'8)+; /2)>; %)+; %()�CE-0%(M�)+H¸7+%�%(46)+%z[)�M+; )04ZS fk]$=&70G	Hk�+*+*+m0I�_&S�m(´0n�b
A�KJF ~�FDQS��FDMGNG�GMGH°NGKJFDC
FDQ��aKJ�D�GLJ��FDKJC
F �GBDL6FDKUMGKUHGF ���GC
��KJQ"[G��MGHGFDM°BD�G��NGBDCi~�WGQ"HGFD�GFDMwKUMwNGFDQ�ORQ a-

TGKJCF�lNGKJF �D�z�>MGLJFDQSC
�D��KJFDNGFDMyKJ� ~ FDQSHGIJFDKJ�D�y�D�GQP�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH ��KJL��D�GHGQS��MGNGFpIUKJFDHGFDMGNGFDQ
OaQSWÉXZFD[GLJC�KJ�D�GLl�"�G��QSFDM # ¸nBD�D[ _ s�e�e  ��Y� #  �r�rG�ha+KJNGFDMGLJKJ�"KJ�DKJFDQSL�~�FDQSC
�D�GK ebungen

- �GWG� LJQSFDKJEGFDMGNGFDM ¸nWG��FDMGL®FDKJMGFDQ QSBDLJKUWGMGBDIJSIUW�HGKJC
�D�GFDMn���GC��GM�H FDKJMGFDC°HGFDH e-

EGFDMGFDM½ORQSW�EGIJF���CÜ�GKJM �D�½FDKJMGFDQ�C�WG�DKJBDIJFDM ��MGN½WGQ"HGBDMGKUC
BDLJKJW�MGBDIJFDM }gFD���DIJL i-
HG��MGH NGFDQà��KJLiNGFDQà�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H �GFDQSE��GM�NGFDMGFDMªµ�FDQSBD�GC
�"WGQ"NGFDQS� n-

gen;

- �GW�MpNGFDQ��>MGMGBD�G��F�C
LJBDEGKJIJFDQ�)gBDMGN�EGFDNGKJM�HG��M�HGFDMÜ�D�ÜFDKJMGFDQ�EGFD���G²GLJFYMÜ³"MGLJF g-

QSBDLJKJWGM KJ��QSFDQ , BDMGNGFDIJEGBDQS[GFDKJL�BDIUC���C
VGFY[GL��GW�M �RWG�"LJ��BDQSFDS~�WGQS�GBDEGFDMyKJMyNGFDM
Entwicklungsprozeß;

- �GW�MªNGFDQàOaIJBDM��GM�HªBDIJC �D��KJM�HGFDMGN*FDKJMG�D�G�GBDIULJFDMGNGF�~�WGQ"C
�D�GQSKJ�"Li�GKUMª�D�ªFDKJMGFDQ
���G�"�SBDC
C
�GM�H���WGM�ORIJBDMG��MGH�BDIJC�)gFDC
C
W��GQS�DF�|

- �GW�M°FDKJMGF�� C
�D�GF���BDLJKJC
�D�GFDM°OaQSW�EGIJF���I�GC
��MGHGC�VGQ"WG�DFD²w�GKUMw�D�wFDKUMGF���OaQSWG�DFD² �
NGFDQ�C
KJ�D� N��GQS�D� NGKJFÜ³"MGLJFDQSBD[GLJKUWGM NGFDQ�}gFDLJFDKJIJKJH�LJFDMnC�KJLJ�GBDLJKU�nKJ� ~�FDQSIJBD�G�>NGFDC
~�WGQS�GBDEGFDM�C�FDMGLJ�"BDIJLJFDLM|

- �GW�MwFDKJMGFDQ��aLJFD�GFDQS��MGH°�D�G�<��EGHGIJFDKJ�D�w��WGM°�aW�IJIJ���MGN°³SC
LU , FDQSLJFDMw�GKUM �D� F i-
MGFDQ>��WÝ� ¢^F�B�� WGQSHGBDMGKJC�KJFDQSLJFDM �GM�Nn��WGM���KJMGMGFDM��y[GWG����FDMGNGFDM situativen

Reorientierung;

- � ��WGM FDKUMGFDQP~�WGQ"C
LJFDIJIU�GM�H NGFDQiEGFDLJFDKJIJKUHGLJFDM ¸nFDMGC
�D�GFDM�BDIJC$��)gFDC
C
WG��QS�DF�� �GKJM
�D�wFDKJMGFDQ , BD�GQSMGFD�Ý���GMGH°NGFDQx}gFDLJFDKJIJKJHGLJFDM°BDIJCi�GFDQSBDM�LJ��WGQ"LJ��MGHGC��GW�IJIJFà³"MGNGKU� i-

NG�GFDM � _ ¸nBD�D[?s�e�e� ��É� #  �r�c�a #

77 S7<>6�<>Pàp2A;B�CE64=;9F64=ðÏ�<>I>qDI�?;648:5764=;9;6DI>64=ð~K6DCE8:<>p:p26OÔ\6D<>I>H;<�B>9ðN;=;9*i�<>143;I>5�64<>LM6OLMA;B�B>64=*<>=*9;648-?;A;8:B><>6DC;64=;9;64=G78:H;64<>I!=;<>143;I!N;=;I�648:LM143;<�649;64=�57648:9;64=�T:?FCEBhgj��q414r��;v;v�UVmFi-g4�;sE��HE}D5*gV�;s;l;Z�g
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³À� �"WGIJHGFDMGNGFDMn��EGC
�D��MGKULJL®��FDQSNGFéKJ�D� BD� ��EGIJBD�G��FDKJMGFDQ �aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMnC
[�KJ�D�DKJFDQSFDM �6��KJF
C
KJ�D� N�KJFDC
Fp~�FDQSC
�D�GKJFDEG��MGHGFDMy�GM�NyNGKJFp¥^KJM�EGFD�DKJFD�G�GMGHyNGFDQ>¥^T�VGFDNGKULJKJW�MGC�C
KJ�D�GLgBDIJIUHGF���FDKJMnBD�G�>NGBDC
~�WGQSHGFD�GFDM�KJM�NGFDQ+OaQSBDTGKUC�BD�GC
��KUQS[GFDM #

4.2. �(¥�¨£�ø�õK¦�©«�¦\®�ô7±�õ�ªDö/£�®V¦���]-¯�°O¦�¬�©ª�©±�«
, �D�GQSFDMGN(�GKJFDQ �GWGQ"HGFDC
LJFDIJIJL���FDQSNGFDM(C�WGIUIM����KJF½¸nBD�D[ _ s�e�e� ³aÜFDKUMGFDMû��E�IJBD�G�pFDKJMGFDQÜ�RWG� tware-

¥^TGVGFDNGKJLJKUWGM�EGFDC
�D��QSFDKJEGLM�DC
W�HGKUIJLRFDCg�D�&EGFDBD�D�GLJFDM ��NGBD²°NGFDQ��>EGIJBD�G�^NGFDQ�FDKJHGFYMGLJIJKJ�D�GFDM&¥^MGLJ��KJ�D[GIU�GM�H
MGKJ�D�GL�K � + FDMGLJQS�Ý���GWGM�¸nBD�D[GC	��M�LJFDQSC
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¥^CPHGFD�GL+¸nBD�D[ BDIJC�W ��WGQ�BDIUIJF��<�Ý�<NGBDCP¸nBDMGBDHGF ��FDMGL+NGFDQ�EGFDLJFDKJIJKUHGLJFDMwOaFDQSC�WGMGFDM # A�KJF�BD�GC
�"�G�GQ"I i-
�D�GFDQSF C
WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GF }gFDLJQSBD�D�GLJ�GMGH°C
KUMGNwBDIJC�W°MGKJ�D�GLaNGKUQSFD[GL6¶�FDHGFDMGC�LJBDMGNwNGFDQxEGKJC��GFDQ��GFDQS�"� g-

EGBDQSFDM �^KJLJFDQSBDLJ�GQ±�D�GQ±�aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�M # ~�KJFDIJ��FD�GQ�C
LJFDIJIJL NGFDQ�� nC
BYLJ� NGFDQ��aWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGM#�"QSFDKM����FDIJ�D�GFDCyC
WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GF ��µ�BDMGNG��FDQS[GC
�DFD�GH�� _ OaQ"WGHGQSBD����K FDQS�GMGH ��¢^FDC t-
C
LJQSBDLJFDHGKJF��4¸nW�NGFDIJIJKJFDQ"�GM�HGC
C�VGQSBD�D�GF FDLJ� # a��D�GQ��>MGLJFDQSC
LU�GLJ�D��MGHw�GKUMG�D�GHGFD�DWGHGFDMw��KJQSN��·H�KJE�L+BDEGFDQ�[�W n-

[GQSFDLJF°µ�KJMG��FDKJC
F°�D�GQi����C
��BD�GI # A�QSFDKx�GFDQSC
�D��KJFDNGFDMGFw��MGC
�DLJ�DFwNGFDQP�RWG�"LJ��BDQSFDLJFD�D�GMGKJ[ C
LJFDIJIUL�¸nBD�D[
�"�GQ°NGKJFDC
FnLJFD�D�GMGKUC
�D�GFy��MGLJFDQSC�LJ�GLJ�D��MGH ��WGQ&�GM�N EGFDC
�D�GQSFDKJEGL [��GQS� KU�GQSFDM�}gFD�D�GH��D��Qw�RWG�"LJ��BDQSFD
Expedition78.
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A�KJF��GFDQS�GW�QSHGFD��WGEGFDMGF � ÞG×DÅJÃ�Ù
ÔJÕ6Ö�Ê�ÒGÈ+Ä Ù
Ò�ÔZÄ Õ�ÈÜÆG×DÙ�Ï��åä+×DÆ+Ä ÔZÄ ÕGÈ�Ù
ÔJ×DÒGê�Ù � C�WG�>KJF � Ù4Ä ÔÀÇÉÒ�ÔZÄ ïD× Reorien-ÔZÄ ×ÝÖ
ÇYÈ�ÊûÄ ê<Â®ÈGßg×DÈGÆ+ÇÉÈGÊ�Ù
ÊG×DÃ+Ä ×DÔ � C�LJFDIJIJFDM½N�KJF �GKJFDQ���FDC
FDMGLUIJKJ�D�GFDM ��M�LJFDQSC
�D�GKJFDNGF �D�GQ�}gFDC
�D�GQSF i-
EG��MGH��GW�M�BDM�NGFDQSFDM�~�WGQ"HGFD�GFDMGC
��FDKJC
FDM _ ��HGI # BD�G�D�&��E�EGKJIUNG��MGHisG�s&BY�G�q� #  �r�a^NGBYQ # ³"M&��E�EGKJIUNG��MGH
4-2 C
KJM�N NGKJF �"�GQwNGKJF*��WGQSIUKJFDHGFDMGNGF*��Q"EGFDKJL�KUMGLJFDQSFDC
C
BDMGLJFDM���C
VGFD[�LJF*NGFDQ �RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M
MGWG�D�yFDKUMÝ��BDI��GFDQSBD�GC
HGFDC
LJFDIJIJL 79 # ��MGC�LJFDIJIJF NGFDQ0[�IJBDQ0�G��QSKJC
C
FDMGFDMy}gFDC
�D�GQSFDKJE��GM�HGFDMy�GWGM ��[GLJKU�GKJL ä-

LJFDM � ���G�"HGBDEGFDM&�GM�N°¢^FD�D�GMGKJ[GFDM _ �GHGI # ��KJFDNGFDQS�G� ��EGEGKJIJN��GM�H!s��s�a^C
KUMGN&��KJFDQ�KJM&NGFDQ^OaQSBDTGKUC®EGFDW b-

BD�D�GLJEGBDQSF��lC
KJLU�GBDLJKJ�GFw��MGN�FDQS�"BD�GQS�GM�HGC�EGBDC
KJFDQSLJF ��[GLUKJ�GKULJ�DLJFDMy�D�yC
FD�GFDM���N�KJF FDKJMGFDMy��WG�GFDM ¶�QSBDNyBDM
£aIJFDTGKUEGKJIJKULJ�DLlFDQÀ�$�GHGI ichen80.
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A�KJFDC
F�C
KJLJ�GBDLJKU�GFDMw��[GLUKJ�GKULJ�DLJFDMw��FDQSNGFDM �4��KJF�EGFDQSFDKJLJCiFDQS���D�GM�LM� NG��QS�D�wBDMGNGFDQSF C�WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GF
��MGC
�DLJ�DF�LJFD�D�GMGKJC
�D�Ü��MGLJFDQSC�LJ�GLJ�DL # �RWÜ��KJQ"NÜEGFDKJC
V�KJFDIJC
��FDKJC
F�NGKJF��GFDQ"EGQSFDKJLJFDLJF�¢^FD�D�GMGKJ[ÜNGFDQg��MG��F n-

NG��MGHGC
�"BDIJIJBDMGBDI  ·C
F��D�GQ���MG�"WGQSNGFDQS��MGH�C
FDQS�"BDC
C
�GM�HÜKUMéNGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMé�D��BDQgM�KJ�D�GL^FDT�VGI i-
�DKJL�FDKJMGHGFD�"�G�GQ"LM�¡FDKJMGF�~�FDQS��FDMGN��GM�HpKJC�L�BDEGFDQ�NG��QS�D�GBD�GC0�$�GHGIJKJ�D�p��MGN ��KJQSN FD��VG�"WG�GIJFDM 81 # }gFDK�NGFDQ
���GC
��BD�GI��D�GC
�DLJ�DIJKJ�D�GFDQ®��[�LJKU�GKJLJ�DLJFDMéWGNGFDQi¢^FD�D�GMGKU[GFDM�C�WG��KJF°EGFDK�NGFDQiC
KULJ�GBDLJKU�GFDM Reorientierung

�GWGQq¤�QSL�EGKJFDLJFDLRN�KJF>K � �GWGQSKUHGFDM&��E�C
�D�GM�KJLJL�EGFDC
�D�GQSKJFDEGFDMGF>¥^T�VGFDNGKJLUKJW�MGC
C�KJ�D�GLRN�KJF>��FDC
FDMGLJIJKJ�D�GF>¥^M t-
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C
�D�GFDKJNG��MGH�C
�GKUIJ�"F��GKJMGNGFD� C
KJF�NGBDC ���GHGFDMÝ��FDQS[7BD�G�gNGKJF&KJMéNGFDQ®��WGNGFDQSMGFDM7�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH
[GQSKJLUKJC
�D�GFDM���C�VGFD[GLJFPIJFDH�L #

¦�FDEGFDM NGFDM C
�D��WGM�K � �GWGQSKUHGFDM ��E�C
�D�GM�KJLJLxEGFDC
�D�GQSKJFDEGFDMGFDM�¥^LJBDVGVGFDM ����FDIJ�D�GFwNGFDQ0��WGW�QSNGKUMGBDLJKUWGM
FDKJMGFDQ>[GW�MGC
F����GFDMGL�KJLJFDQSBDLJKJ�GFDMy��MGNyKJM�[GQSF���FDMGLJFDIJIJFDM ¥^MGLJ��KJ�D[GIJ��MGH NGKJFDMGFDM �RKJC�LgNGBDC Logbuch FDKUM
��WGMG�DFDVGLl�D�GQ�A>�GQS�D�G�"�G��QS��MGH�FDKJMGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M {
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A�BDEGFDK�C
WGIJI+NGKJF���[�LJ�GBDIJKJC�KJFDQS��MGH NGFDC0�^W�HGE��G�D�GCPMG��Q � QS��MGN� ÒepE�KJCs�ep¸ KJM��GLJFDM VGQ"Wp¢^BDH � _ FYEGF n-

NGB�a�KJM&��MGC�VGQ"�G�D�°MGFD�G��FDM # A�FDQ�KJM°NGFDQ�¥^T�VGFDNGKJLUKJW�MGC
C
KJ�Y�GLa�GFDQSBD�GC�HGFDC
LJFDIJIJLJF �GW��GF��aLJFDIJIJFDMG��FDQSLa�GW�M
¥^QS�"BD�GQS�GMGHÜ��KJQSNÜBDIJC
WÜBD�G�D�é��KJFDQgNGFD��LJIJKJ�D� {�A�BDC��^WGH�EG�G�D�ÜNGKJFDM�L^��WGQ®BDIJIJFD� NGBD�D� �ÝNGKJF&¥^QS�"BD�GQS� n-

HGFDM&BD�GC�NGFDQqOaQSBDTGKUCg�D�&QSFD�"IJFD[GLJKJFDQSFDM��GM�N&��M��GBDIJLJC�VG��MG[�LJF>�"FDC
LJ�D�G�GBDIJLJFDM ���G� C
KJF>C
VG�DLJFDQ^�"�GQ^BDM�NGFDQSF
�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�MGFDM��D�GQ+~�FDQS�"�GHG��MGH�C
LJF l IJFDM��D��[��GM�MGFDM #

³SM ¥^T�VGFDNGKJLUKJW�MGFDM �GBDL6NGKJF îxÇYÙ�ÒGê�ê�×DÈGÒ+Ö¨ÃG×ÝÄ Ô�Ä ê â¡×DÒGê NGFDMw�DFDMGLJQSBDIJFDM �RLJFDIJIJFDMG��FDQSL���MGN KJC
L+NGFDQ�KJM
NGFDQwORQSWYXZFD[�LJC
KJ�D�GLà�GFDQ"EGQSFDKJLJFDLJFDM#��BDTGK ��BDIJFDM#��QSEGFDKJLJC
LJFDKJIU�GM�H#K # � # ��WGQS�D�G�DKJFD�GFDM # A�BDC ¥^TGVGFDNGKUL i-
WGMGC�LJFDB�� FDMGLJ�G�DIJL°EGFDKJC�VGKJFDIJC
��FDKJC
F MGFDEGFDM ¥^MGLJ��KJ�D[�IJFDQSM��GM�N ¤�Q"HGBDMGKJC
BDLJKJW�M�C
EGFDQSBDLJFDQSM BD�G�D��NGKJF
��MG��FDMGNGFDQ # ³"MéNGFDM7BDIJIJFDQS��FDKJC
LJFDM�¥^TGVGFDNGKJLUKJW�MGFDM�KUC
LxFDCàFDEGFDM�C
W7�GM�NGFDMG[�EGBDQD��FDKUMG�DFDIJMGF°¢^FDB��&��K t-
HGIJKJFDNGFDQPMGBD�D�yNGFDQ0µ��DIJ�"LJF NGFDQ + FDKJL�HGFDHGFDMyBDM�NGFDQSF BD�GC
�D�GLJBD��C
�D�GFDM ����KJF NGBDC�¢^FDB�� HGFDHGFDM ¥^MGNGF
NGFDQg¥^MGLJ��KJ�D[GIU�GM�HÜ�Ý� MGFD�GF�¥^MGLJ��KJ�D[GIJFDQgBD�G�"�D�GC
LJWG�D[GFDM��G�G� NGFDMéHGFDC
FDLJ�DLJFDM + FDKJLJQSBD�Ý��FDM7�D�7�GB l-
LJFDM # A�KJFDC°NGFD�D[GLgC
KJ�D� ��KJFDNGFDQ"�G� ��KJL®�GKJFDIJ�"�DIJLJKJHGFDM*}gFDWGEGBD�D�GLJ�GM�HGFDM*BD��CwNGFDQàORQSBDT�KJCF�+BDM NGFDMGFDM
K ����FDQP��K FDNGFDQP�"FDC
LJHGFDC
LJFDIJIJL����GQ"NGF��lNGBD²yNGFDQ0FDQ"�����GLJF ��WG�����GMGKJ[GBDLJKJWGM�C
0��MGN ��M�IJFDQSMGBD�G�"��BDMGN �
NGFDM N�KJF ³SMGLJFDH�QSBDLJKJW�M MGFD�GFDQ&¢^FDB��&��KJLJHGIJKJFDNGFDQ&��MG��FDKJHGFDQSIJKJ�D� ��KJL�C
KJ�D� EGQSKUMGHGLM�^C
FD��Q&IJFDKJ�D�GL�NGFDM
¦��GLJ�DFDM NGFDQ>�D�GC
�DLJ�DIJKJ�D�GFDM �>QSEGFDKJLJC�[GQS�D�"LJFp�GEGFDQ"C
�D�GBDLJLJFDL # ³"MGC�HGFDC
B���LgHGFD�GLgFDC&BDIJC
W KJMnFDKUMGFDQ��RWG� t-
��BDQSFDS¥^TGVGFDNGKJLJKJW�M NGBDQS�G�����GWGM }gFDHGKUMGM BDM FDKJM HG�GLJFDCé¢^FDB�� �D�GC
B��&��FDMÝ�D�GC
LJFDIJIJFDM ��MGN NGKJFDC
FDC
¢^FDB � NGBDMGM±NG�GQS�D�ûVGBDQSLUMGFDQSC
�D�GBD�"LJIJKJ�D�GF £R�G�GQ"�GM�Hû�GM�N±KUMGNGKU�GKUNG�GFDIJIJF½�aFDIJEGC�LJWGQSHGBDM�KUC
BDLJKJW�M�W��GMGF
schemati C
�D�GFP~�WGQSC
�D�GQ"KJ�"LJFDM�EGFDKlH��GLJFDQ�¸ WGLJKU�GBDLJKJW�M��GM�N�C�W���BDTGK ��BDIlVGQSW�NG�G[�LJKU���D���GBDIJLJFDM #
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A�FDM ¥^MGLJ��KJ�D[GIJ��MGH�C
x�GM�N ¥^KJM�C
BDLJ�D[GW�MGLJFDTGL _ ��HGI # ��EGE�KJIJN��GM�H�sGD ³ax�"BD²GL+¸nBD�D[pKJ� }gKJIJNpNGFDQ�¥^TGV e-

NGKJLJKUWGMw�D�Ý� â¡×ÝÖ
Ö
Ä ÔJÕ6Ö
ÄUÇYê ÆG×ÝÖ^ÞGÕZÐÉÔJßgÒ+Ö�×D×DÈGÔJßàÄ áDÓDÅZÇYÈGÊ
zusammen. ��EGEGKJIUNG��MGH 4-3 �DFDKJHGL+LJ ·VGKJC
�D�GF

¥^IJF���FDMGLJFPFDKJMGFDC�¢^FDQSQSKJLJWGQSKU�G��Cg��KJL�NGF�� ��MG� FDMGNG�GM�HGC�HGFDEGKJFDL # A�BDC���MG��FDM�NG��MGHGC�HGFDEGKJFDLlKJC
LlNGBDEGFDK
NGKJFk� ��HGFDEG�GMGH�NGFDQ^¤�Q"HGBDMGKJC
BDLJKUWGM�KJM�NGFDQqNGBDCg�D�&FDMGLJ��KJ�D[GFDIUMGNGF��a ·C
LJF���FDKJMGHGFDC
FDLJ�DLa��FDQSNGFDM°C
WGIJI #
µ�KJFDQ���KJQSNpNGFD�GLJIUKJ�D� ����KJF���KJFDIJF�[GW�MG[�QSFDLJF�OaFDQSC
W�MGFDM ��)gFDHGFDIJ��MGHGFDMÜ��MGNÜOa�G�DMGWG��FDMGF�¥^KJMG�"IJ�G²éBD�G�
¥^QS�"WGIJHnW�NGFDQ�¸nKU²GFDQS�"WGIJHnN�FDQ��aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GMGH �GBDEGFDMn[���MGMGFDM # ¶�FDQSBDNGFé��FDKJI®�GKJFDIJFéNGKJFDC
FDQ
Oa�G�DM�WÝ��FDMGF��GMGNpN�KJF���MGC
KJ�D��LJFDMpNGFDQ�}gFDLJFDKJIJKUHGLJFDM �GFDQS�DMGNGFDQSIUKJ�D�pC
KUM�N �¡KUC
L�FDCPC
Wp��KJ�D��LJKJH KJ� ~�W r-

HGFD�GFDM�NGFDQ+�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH��Y�"IJFDTGKJEGFDIlBD�G�+N�KJFDC
FP~�FDQS�DMGNGFDQS�GM�HGFDM�QSFDBDHGKJFDQSFDM��D��[��GM�MGFDM #
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A�KJFp�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H C
FDIUEGC
L�EGFD�DFDKJ�D�GMGFDL�¸nBD�D[ NGBDMGMnBDIJC�¥^TGV�IJWGQSBDLJKUWGM NGFDC&¢^FDQSQSKULJW�QSKJ�G��C #
}gFDLJWGMGL6��KJQ"N°NGBDNG�GQS�Y�wNGBDC®C
�D�GQSKULJLJ��FDKJC
F ¥^QS[��GM�NGFDM NGFDCi¶�FDIJ�DMGNGFDC�[ BDIUC
WwNGBDCP��FDMGMGFDM�IJFDQSMGFDMwNGFDQ
FDMGLJC
�D�GFDKJNGFDMGNGFDM�OaFDQSC�WGMGFYM �DNGKJF>��IJ�DQS�GM�H�NGFDQ^ORQSW�EGIJF���C
LJFDIJIJ�GMGH��DNGKJF>¥^KJMGBDQSEGFDKJLU�GM�H�WGNGFDQ^HGBDQK� m-

HGFDC
LJBDIJLJ��MGH �GW�Mp��Q"EGFDKJLJC
BDE�IJ�D�G�"FDMpKJMGMGFDQ"�GBDIJE NGFDQ���MG��FDM�NG��MGHGC�WGQ"HGBDMGKJC
BDLUKJW�MÜ��C
� # A�KJFDC
F�¥^TGVGI o-

QSBDLJKJWGM&�"KJMGNGFDLRNGBDMGM&KJLJFDQSBDLJKU�°��MGN&KJM�[GQSFD��FDMGLJFDIJIaKJMw¥^LJBDV�VGFDMwC�LJBDLJL6��MGN°HGFD���D�GQSIJFDKJC
LJFDLaC
W°NGKJF�EGFDM ö-

LJKJHGLJFi£aI exibilität.

Risiken �"QS�G�G�DFDKJLJKJH �D�nKUNGFDMGLJKJ�"KJ�DKJFDQSFDMn��MGN �D�n��BDMGBDHGFDMnKJC
L�EGFDKg¥^TGVGFDN�KJLJKUWGMGFDM �GM�NnBD�G�D� �aWG� t-
��BDQSFDS¥^TGVGFDNGKJLJKJW�MGFDM��GW�M�EGFDC
WGM�NGFDQSFDQ�}gFDNGFD�GLJ��MGH # A�BDEGFDKaKJC�LaNGBDC�)gKUC
KU[GWG��BDMGBDHGF���FDMGLaBDIJIJFDQSNGKJMGH�C
MGKJ�D�GL�NG��QS�D�y���G�"C
LJFDIJIJFDM ��MGNy�>EGBDQSEGFDKJLJFDMyFDKUMGFDQ>�^KJC
LJFpNGFDQ/)gKJC
KU[GFDM �D�yOaQ"WYXZFD[GLUEGFDHGKJM�M FDQSIJFDN�KJHGL #



n�gjS7<>6�i�A;p2I>57q48:64�:w�ÓF�;649;<>I><>A;= � ��B>64ÓF<>H;<>B><>I>Q4I!<>P���A;r;N;L 69

~�KJFDI ��FD�GQx�GBDMGNGFDIJLaFDCiC
KJ�D�°�G��FDKJMGF [GWGMGLJKUMG��KJFDQSIJKJ�D�GF ���G�"HGBDEGF��4KUMwNGFDQ�BD�G�D� HGFDQSBDNGFà��KJL+C
WGIJ�D�GFDM
)gKJC
KJ[GFDM �G��HGFDHGBDMGHGFDM*��FDQSNGFDMª���G² ��NGKJF�C�KJ�D�*NG�GQS�D�*~�FDQS�DMGNGFDQS��MGHGFDM*NGFDQÖ)gBDMGN�EGFDNGKUMGH��GM�HGFDM
FDQSC
L ß7�GÛ6Ö�×DÈGÆ NGFDC ¥^M�LJ��KJ�D[GIJ��MGH�C
V�QSWG�DFDC
C
FDC ��BDMGKJ�"FDC
LJKJFDQSFDM # A�BDEGFDK½��KJQSN FD��VÝ�"WG�GIJFDM �ÜBDIJIJF
¢^FDB �&��KJLJHGIJKJFDNGFDQ�C�LJ�DMGNGKUH*�GEGFDQàNGFDM½BD[GLU�GFDIJIJFDMª�aLJBDMGNªNGFDQ$)gKUC
KJ[GFDMª��MGN½BD�G�D�ªNGFDQ Ressourcen_ �GFDQSE�QSBD�G�D�GLJF*��MGN��GFDQSE�IJFDKJEGFDMGNGF*��Q"EGFDKJLJC
�DFDKJLM��}g��NGHGFDL���M�N#���G�"HGBDEGFDM�C�WG��KJF*FDKJMGF*�^KJC
LJF*NGFDQ
MGWG�D� MGKJ�D�GL+EGFD��WGEGFDMGFDMp£aFY�GIJFDQ�[p¸nFDMGC
�D�GFDM ��FDQSNGFDMÜM�KJ�D�GLqBDIJC/)gFDC
C
W��GQS�DF�HGFDC
FD�GFDM�a�KJMG�"WGQS��KJFDQSL
�D���GBDIJLJFDM 82.

³S�D� ��FDQSNGFéM��GM BD�G��NGFDMnLJ ·VGKJC
�D�GFDM ��EGIJBD�G��FDKJMGFDQ �aWG�"LJ��BDQSFDS¥^TGVGFDN�KJLJKUWGM FDKUMGHGFD�GFDM {q�RWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGMGFYM�IJBDC
C
FDM7C
KJ�D�7L  ·VGKJC
�D�GFDQS��FDKJC
F°KJM�N�QSFDK�µ�BD�GVGLJBDE�C
�D�GM�KJLJLJFw��MGLJFDQSLJFDKJIJFDM�{aA�KJFwFDKJHGFDMGLUI i-
�D�GF A��GQS�D�G�"�G�GQ"�GM�Hw��WGQ�¤�QSL�[wBDIJC�WwKJ��¢�FDQSQSKJLJWGQ"KJ�G��NGFDQx��MG��FDMGNG�GM�HGC�WGQ"HGBDMGKJC
BDLJKUWGMb[w��KUQSNw�DFDK t-
IJKJ�D�pFDKJM�HGFDQSBD�Ý��L��GWGM NGFDQ�~�W�QSEGFDQSFDKJLU�GM�H �GM�NpNGFDQ�¦�BD�D�GEGFDQSFDKJLU�GM�H � �D� µ�BD�GC
F � _ ��H�I # ��E�EGKUIJN��GM�H
4-4).
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82 f7CEBhgj��q414r�T:�;v;v�UVmFi gj�;v�UVZVg
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¦�BD�D�°NGFDQ�³SNGFDF��D�°FDKJMGF�� EGFDC
LJK ����LJFDM°�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GMGH�C
��WGQ"�GBDEGFDM°��MGN&NGFDQ�£aW�QÀ���GIJKJFDQS�GM�H
KJM7FDKJMGFD� ���Ý�"LJQSBDH7HGKUEGL�FDC�KJM�MGFDQS�GBDIJEéNGFDQ Vorbereitung M�WG�D�7FDKJM�KJHGF&A�KJM�HGF&�D�7FDQSIJFDNGKUHGFDM {�}gFDK
NGFDQ + �GC
B�����FDMGC
LJFDIJIJ�GMGH NGFDC�¢^FDB���C�EGFDKJC
VGKJFDIJC
��FDKJC
F _ KJNGFDBDIJFDQS��FDKJC
FÊcGQ���x��BDTGK ��BDI� ³e�OaFDQSC o-

nen83a�C
WGIUIJLJF�MGFDEGFDMÜLJFD�D�GMGKJC��D�GFDMÜ£a�D�GKUHG[GFDKJLJFDM��GN�KJF�C
KJ�D�ÜKJMÜNGFDQ�VGFDQSCj��MGIJKJ�D�GFDMÜ~�WGQSEGFDQSFDKJLJ��MGHÜKJ�
¢^QSBDKJMGKJM�H�M�WG�D��BD�GC�EGBD�GFDM�IJBDC
C
FDM �É�GW�Q�BDIJIJF���BD�G�D��BD�G�+C
WG�DKJBDIJFP��WÝ��VGFDL FDMG�DFDM�HGFDBD�D�GLJFDLl��FDQSNGFDM #

���G�D�°KJ��}gFDQSFDKJ�D�°NGFDQx���GC
QS��C
LU�GM�Hw�"KJM�NGFDL6C
KJ�D�°KJM°NGFDQx¥^T�VGFDNGKJLUKJW�MwFDKJM°HGQ"KJ�"�"KJHGFDCi�^FDKJLJEGKJIUN # Mack

KJNGFDMGLJKJ�"KJ�DKJFDQSLÜBDIJC�&g�GBDQSBD[GLJFDQSKJC�LJKJ[GBû�"�GQ FDTGVGFDN�KJLJKUWGMGC�LJBD�GH�IJKJ�D�GFû���GC�QS�GC�LJ��MGH�C
HGFDHGFDMGC�LJ�DMGNGF(�GMGLJFDQ
BDMGNGFDQSF�� _ ��KJL�NGFDM [�WGQSQSFDC�VGW�MGN�KJFDQSFDMGNGFDM ��EGFDQ"LJQSBDHG�GM�HGFYM BD�G� �aWG�"LJ��BDQSFDS¥^TGVGFDN�KJLJKUWGMGFDM KJM
Klammern)84:

- IJFDKJ�D�GLJFDC�¶�FD��KJ�D�GLl´l��WG��VGBD[GLJ�GFDKJL _ FDKJMG�"BD�D�GFP��WGMG�"KJHG��QSBDLJKJW�M���MGN�¥^KJMGB rbeitung)

- )gWGEG��C
LJ�GFDKJL _ £aFD��IJFDQSLJW�IJFDQSBDMG���Y}gFDIJBDC
LJEGBDQS[GFDKJLM�É[GFDKJMGFP��E�C
LU�GQS�DF�a
- �GMGKU�GFDQSC
FDIJIJF¬¥^KJM�C
BDLJ�D�"�D�GKJHG[GFDKJL _ HGFDQSKJM�HGF }gFDIJBDC
LJ�GM�H NG�GQS�D� ��FDMGKJHGF ��MGKU�GFDQSC
FDIJIJF

Werkzeuge)

- ¥^KJMGC
BDLJ�D�"�D�GKJHG[GFDKJLx�GMGLJFDQiNGFDM FDQS��BDQSLJFDLJFDMy}gFDNGKUMGH��GMGHGFYM _ ��M�HGF���FDC
C
FDMG�GFDKJL��GM�N OaF r-
�"WGQÀ��BDMG�PNGFDQ , FDQ kzeuge)

³À��}gKJIJNwNGFDQx¥^T�VGFDNGKJLJKUWGM°��KJQ"NwBD�G�D�°C
WG�"WGQ"L6NGFD��LJIJKJ�D� �4��KJL6��FDIJ�D�GFDM�� ��C
LJ�DMGNGFDM �GMGNw�a�D�G��KJFDQSK g-

[GFDKJLJFDM�NGBDC�µ�KUMG�D�G�"�GHGFDM��D�GC
�DLJ�DIJKJ�D�GFDQq����C
QS��C
LU�GM�HGC
HGFYHGFDMGC
LJ�DM�NGF _ � # } # MGFD�GFDM&ORQ"WGH�QSB�����KJFDQSLJWGWGIJC
KJMw�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�MGFDM�ax�GFDQSE��GM�NGFDM KUC
L # ¦�FDEGFDMwNGFDQ�}gFDC
�D�GBD�"�"�GMGH ��MGN NGFD� ¢^QSBDMGC
VGWGQSL����G²
NGBDC®¢^FDB���K ��� ��HÝBDMGHw��KJL6NGFDMwMGFD�GFDM°¶�FDHGFDMGC
LJ�DMGNGFDM°HGFDC
�D���GIJL6��FDQ"NGFDM � �G�<FDKJMGFDMw��KJQS[GIUKJ�D�GFDM
¦��GLJ�DFDM BD�GC�KU�GMGFDM �DKJFD�GFDM��D� [��GM�MGFDM # A�BD�GFDQP���G² FDKJMGFwFDMGNGIUWGC
F A�KJC�[G�GC�C
KUWGMy�G� NGKJF �D�y�GF r-
��FDMGNGFDMGNGFDM ����C
Q"�GC
LU�GM�HGC�HGFDHGFDMGC
LJ�DM�NGF _ EG�D� # �aWG�"LJ��BDQSFDS¢^WGWGIUCjaP�GFDQS�GKUMGNGFDQSL���FDQSNGFDM �lNGKJF N��GQS�D�
NGBDC ���G�"[GWG����FDM�MGFD�GFDQi¢^WGWGIJC C
WG��KJF°N��GQS�D�7�GFDQSC
�D��KJFDNGFDMGF°OaQS�D�"FDQSFDMG�DFDM�NGFDQiFDKJMG�DFDIJMGFDM�¢^FDB m-

��KJLJHGIJKJFDNGFDQ�BD�G�"[GWG�&��FDMÜ[GBDMGM # ¸nBD�D[ÜC
�D��IJ�DHGL��GWGQ4�GN�KJF�)gFD�D�GFDQS�D�GF��GMGNé¥^�GBDIU�GBDLJKJW�Mé��WGM , FDQ k-

�DFD�GHGFDMp�D�pFDKJMGF�� � �"FDC
LJHGFDC
FDLJ�DLJFDM + FDKJLJVG��MG[�L � _ ¸nBD�D[�s�e�e  ��¡� #  2��s�a��D� EGFDFDMGNGFDM �·�G� FDKJMGF�C
W l-

�D�GFPEGFDIJBDC
LJFDMGNGFPFDMGNGIUWGC
FPA�KJC�[G��C
C
KUWGM��D���GFDQ"�GKJM�NGFDQSM #

~�WGQ�NGFDQ�FDKUHGFDMGLJIUKJ�D�GFDM���M�QSFDKJC
F0KJM�NGBDC���MG��FDM�NG��MGHGC�HGFDEGKJFDLlNGFDQq�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M _ NGF�� ¥^K n-

C
BDLJ�pEGFDK � ���GMGNGFDM�a0HGKJIJL�FDC�M�WG�D� �RNGKJFÜKUMGKJLJKJBDIJFpOaIJBDMG��MGH �D�nEGFDLUQSBD�D�GLJFDM # ��IJIUHGF���FDKJMn��KJQSN OaI a-

MG��MGH*KJM*NGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�MªKJ�¬¶ FDHGFDMGC
BDLJ���D�½BDMGNGFDQSFDM½��MGC
�DLJ�DFDM½M�KJ�D�GL0BDIJC BDIJIJFDCpE e-

83 f7CEBhgj��q414r�T:�;v;v�UVmFi gFUVX;v;ZVg
84 f7CEBhgj��q414r�T:�;v;v�UVmFi gFUVX�UVp2ZVg
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C
LJKJ�&��FDMGNGF���LJQSFDKJEGFDMGNGFª~�W�QSC
�D��QSKJ�"LM��C�WGM�NGFDQSM#FD�GFDQpBDIJCz)gFDC
C
W��GQS�DFªBD�G�"HGFD�"BD²GLM��NGFDQSFDQÜC
KJ�D�(NGBDC
¢^FDB � EGFDNGKJFDMGFDM [GBDMGM �GM�N BDMG�GBDM�N NGFDQSFDQ°NGFDQ&EGKJC��GFDQSKUHGFn£aW�QSLJC
�D��QSKJLUL MGBD�D�G��WGIJIJ�DW�HGFDM ��FDQSNGFDM
[GBDMGM # �RWp�"KJMGNGFDL�FDKUMGF�OaIJBDM��GM�H NGFDC>HGFDC
B���LJFDM , FDHGFDC>KJMpNGFDQ�~�WGQ"EGFDQSFDKJLJ��MGHpM��GQ�C
FD�GQ�HGQ"WGEpC
LJBDLJL
�GM�N �"WG[��GC
C�KJFDQSL+BD�G�xNGKJFàFDQSC�LJFà¥^LJBDVGVGFàC�WG��KJFàNGKJFàFDQSC
LJFDMw�a�D��QSKJLJLJF MGBD�D� NGFDQ���M�[G��MG�"L�KJ� ��MG��F n-

NG��MGHGC�HGFDEGKJFDL # + �GC
�DLJ�DIJKJ�D��C�WGIUIJLJFDM���KJFDQ��D��FDQS��BDQSLJFDM�NGF/)gKJC
KJ[GFDM�KJNGFDM�LJKJ�"KJ�DKJFDQSL���MGN�FDKJM�BDIJIUHGF���FDKJMGFDC
RisikomanaHGF���FDMGLJS��WGMG�DFDVGLlEGFDC
�D�GIJW�C
C
FDM���FDQSNGFDM #

A�KJFyFDKJHGFDMGLJIJKJ�D�GF Durchführung NGFDQ��aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�M½EGFD��FDHGL>C
KJ�D� �D��KJC
�D�GFDM½NGFDM + FDK t-
VG��MG[GLJFDMªNGFDCp���G�"E�QS�G�D��C _ }gFDHGKUMGMªNGFDQ�¥^MGLJ��KJ�D[�IJ��MGHª�GW�Q�¤�QSL�a��GM�N NGFDQ$)g�G�D[G[GFD�GQ # + ��MG�D�D�GC
L
��KJQSN7BDM��GBDMGNé�GW�MéOaQ"WGLJW�LJ ·VÝFDM��D�GC
B��&��FDM ��KJLx��MG��FDMGNGFDQSM��GM�N�¥^MGLUC
�D�GFDKJNG��M�HGC
LUQS�DHGFDQSM7NGKJC�[ u-

LJKJFDQSLM�DWGE�NGBDCg¥^M�LJ��KJ�D[GIJ��MGH�C
��WGQ"�GBDEGFDM&��KJF>EGFDH�WGM�MGFDM&�D�G� + K FDIaHGFD�"�G�GQSLa��FDQSNGFDM&[GBDM�M # ¦�BD�D�°�DB #
 ³eGZs�e�§�NGFDQxHGFDC
�D�G�DLJ�DLJFDM ¥^TGVGFDNGKULJKJW�MGC�NGBD�GFDQ _ BD����OaWGKJMGL+WG�xM�W QSFDLU�GQ"M���a�C�WGIJIJLJFàNGKJFDC
F�A�KJC
[��GC�C i-
WGMªBDE�HGFDC
�D�GIJW�C
C
FDM*C
FDKJMª��M�N*NGBDC �a ·C
LJF�� LJBDLJC
���D�GIJKJ�D�ª��FDKJLJFDQSFDMGLJ��KJ�D[GFDIJLPW�NGFDQàHGHG� # FDKJM�HGFDC
LJFDIJIJL
��FDQSNGFDM _ ��¥^�GBD[G�GKJFDQ"�GM�H���ab[ NGBDC7¢^FDB�� KJC
L K � ��MG��FDMGNG�GMGH�C
HGFDEGKJFDL � ��MGLJFDQS��FDHGC ��# �>�GQS� ��WGQ
¥^QSQSFDKJ�D�GFDMwNGFDC + KJFDIJCiC
LJFD�GL6L  ·VGKJC
�D�GFDQS��FDKJC
FàFDKJM ¥^MGN�C
V��GQSL^�·KUM NGFD�<IJFDL �DLJFàNGQSKJM�HGIJKJ�D�GFà£aFD��IJFDQ�BD� s-

HGF���FDQS�DL���FDQSNGFDM7�GM�N7N�KJF&FDMGNGH��GIJLUKJHé�"QSFDKJ�D�GHGFDEGFDMGNGF&~�FDQSC
KUWGMéNGFDC �a ·C
LJF���C FDQSC
LJFDIJIJL���MGNéKJM�} e-

LJQSKJFDE�H eMGWG����FDM���KJQSN #

A�FDQ�BDM�NGKJFPA��GQS�D�G�"���GQ"�GM�H�BDMGC
�D�GIUKJFD²GFDMGNGF0��E�C
�D�GMGKULJLlNGFDQ ùgÒGáDÛ�ÃG×ÝÖ�×ÝÄ ÔZÇYÈ�Ê NGKJFYMGLl��WGQqBDIJIJFD� NGB��D� �
NGKJF KJM NGFDQw¥^T�VGFDNGKJLUKJW�M�HGFD��BD�D�GLJFDM�¥^QS�"BD�GQS�GMGHGFDM��D� QSFD�"IJFD[GLJKJFDQSFDM���MGN LJFDKJIJ��FDKJC
F �"�GQ C�VG�DLJFDQSF
~�WGQS�GBDEGFDM*�D� N�WG[��Ý��FDMGLJKJFDQSFDM # ���GCwNGFDQ + �GC
BD�&��FDMG�SBDC
C
�GM�HªNGFDQà¥^QSHGFDE�MGKJC�C
F��GM�Nª�^FDQSMGFDQS�"B h-

QS�GM�HGFDMp[���MGMGFDMpC
KJ�D�ÜBD�G�D�p³SNGFDFDMé�"��QgMGFD�GF�¥^T�VGFDNGKJLUKJW�MGFDMéW�NGFDQg�"�GQ�NGKJF , FDKJLJFDQSHGBDEGF�NGFDQg¥^QS�"B h-

QS�GM�HGFDM�KUM�£aW�QÀ���GWGM�£aBD�D�G�GW�QSLJQS�DHGFDM�W�NGFDQ�~�FDQ�� f �"FDMGLJIJKJ�D�G��MGHGFDM�FDQ"HGFDEGFDM #

A�FDQ�KJMp��E�EGKJIUNG��MGH 4-4 NGBDQ"HGFDC
LJFDIJIJLJF���EGIJBD�G��FDKJMGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDN�KJLJKUWGMpKJC
LqM���Q�BDIJC0FDKJMÜ�$�GHGI i-
�D�GFDQx��EGIJBD�G�x�D� C
FD�GFDM # �aWG�"LJ��BDQSFDS¥^TGVGFDN�KJLJKUWGMGFDMwKJMwNGFDQxOaQSBDTGKUCP��FDQSNGFDM ��FD�GQ�W�NGFDQ���FDMGKJHGFDQxN a-

�GW�M�BDEG��FDKJ�D�GFDM���MGN��GFDQSC
�D�GKJFDNGFDMGF0��[G�DFDMGLJF0BD�G��FDKJMG�DFDIJMGF0NGFDQqBD�G�"HGFD�DFDKJHGLJFDM�}gFDQSFDKJ�D�GF0IJFDHGFDM # ¥^C
KJC
L�HGFDQSBDNGF�NGKJF�³"MGLJFDMGLUKJW�MÜ��WGMp¸nBD�D[ ���GKJFDQ ÓD×ÝÄ È C
�Y�GF���BDLJKJC
�D�GFDC>¸nWGNGFDIJIq��WGQS�D��HGFDEGFDM ��MGBD�D�éNGF��
NGBDMGM �aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�MGFDMnBDEG�D�GIJBY�G�"FDMn�GBDEGFDM # ~�KJFDIJ��FD�GQ C
W�IJIJFDMnNGKJFé¢^FDB��&��KJLJHGIJKJFDNGFDQ ��MGN
�GWGQqBDIJIJF�� NGFDQ^¥^TGVGFDNGKJLJKUWGM�C
IJFDKJLJFDQqNG��QS�D�&NGBDC®�^FDKJLUEGKJIUN°NGFDQ^¥^TGVGFDN�KJLJKUWGM&KJM°N�KJF��^BDHGF��GFDQSC
FDLJ�DLa��F r-
NGFDM �É�GWGQ+¤�QSL�KJ�GQSFDM�FDKJH eMGFDM��>EGIJBD�G�+NGFDQ+�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M�C
KULJ�GBDLJKU��C
FDIJE�C
L��D��HGFDC�LJBDIJLJFDM #

³SM*NGF��¬KJMª��BDVGKJLJFDIsªBDM�HGFDC
V�QSWG�D�GFDMGFDM*�aVGBDM�MG��MGH�C
�GFDQ"�G�DIJLJMGKUCp�D��KJC
�D�GFDM½µ�BDM�NGIJ��MGH�C
BDMGIJFDKJLU�GM�H
�GM�N £RIJFDTGKJE�KJIJKJLJ�DL _ ��HGI # ��EGE�KJIJN��GM�HNsG�r�a>LJFDM�NGKJFDQSL�NGKJF �aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�M BDIJC�W �D�yNGFDQ�QSFD�D�GLJC
NGBDQSHGFDC
LJFDIJIJLJFDMp��BDTGK ��BDIJFDMp£aIJFDTGKJEGKUIJKJLJ�DL # A�BDC0�>EGHGIJFDKJLJFDMpKJM�Ck&g�GBDW�C>��KJQ"NÜNGBYEGFDKq��WGQ�BDIJIJFD� NG�GQS�D�
NGFDM �^FDKJLJEGKUIJNG�D�GBDQSBD[GLJFDQ�NGFDQ�¥^T�VGFDNGKJLJKUWGM½�GFDQ"�GKJM�NGFDQSL # + �GC
�DLJ�DIJKJ�D�½HGKJE�L>¸nBD�D[ �^C
FDKUMGF�� �a�D�G��F r-
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VG��MG[GL��D�Ý� ¸nBDMGBDHGF���FDMGLxNGFDQPEGFDLJFDKJIJKJHGLJFDM�OaFDQSC�WGMGFDM��"WGIJHGFDM�N ��[GWGM�[�QSFDLJF()gBDLJC
�D�GIJ�DHGFw�GWGQiBDIJIJF��
KJM&WGQSHGBDM�KJC
BDLJW�QSKJC
�D�GFDM&��C
VGFD[�LJFDM°��KJF�KJLJFDQSBDLJKU�GFDQx��MGN°KJM�[GQSF���FDMGLJFDIJIJFDQx¥^MGLJ��KJ�D[GIJ��MGH � [��GQS�DFDQx³SLJFDQ a-

LJKJW�MGC
�� ·[GIJFDM �·WGEÉXZFD[GLJW�QSKJFDMGLUKJFDQSLJFDQ�¥^MGLJ��KJ�D[�IJ��MGH �4[GIJFDKUMGFDQ�¢^FDB���CF�·�GMGKJ�GFDQSC
FDIJIJFDQ��GM�NpIJFDKJ�D�GLUHGFD��KJ� h-

LJKJHGFDQ ����C
Q"�GC
LU�GM�H FDLJ� # + �GQ LJFD�D�GMGKUC
�D�GFDM ��MGLJFDQ"C
LJ��LJ�D�GMGH EGFDK NGFDM LJ�DHGIJKJ�D�GFDM M�KJ�D�GLU
WGQSHGBDM�KJC
BDLJW�QSKJC
�D�GFDMª���G�"HGBDEGFDM½�D�GQ��RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H N�KJF��^��KJFy��FDKJLJFDQ�WGEGFDM½EGFDC
�D�GQ"KJFDEGFDM �
MGKJ�D�GL>K � £aWG[��GCÜ�GW�M ¸nBD�D[ _ s�e�e  ³a�C
LJFD�GFDM�����FDQSNGFDM EGFD���D�GQSLJF C
WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GFn��MGC
�DLJ�DF
[G�GQS�ÜEGFDC
�D�GQSKJFDEGFDMn�GM�N*�"�GQ A�FDLJBDKJIJ�"QSBDHGFDM*BD�G� NGKJFDC
F7�GFDQS��KJFDC
FDM # ¦���QàN��GQS�D� µ�KJMG�D�G�DKJFD�GFDM �GM�N
��FDKJLJFDQSFDQ°}gFDLJQSBD�D�GLJ�GMGH NGKJFDC
FDQw��M�C
�DLJ�DF [GBDMGM�N�KJFDC
F LJFD�D�GMGKJC
�D�GFÊ��M�LJFDQSC
LU�GLJ�D�GM�H HGFD���D�GQSIJFDKJC
LJFDL
��FDQSNGFDM �G�D�éNGFDQgA�KJM�HGF&HGFD����QSFDM7��KJF&� # } # BD�G�g��FDIJ�D�GF&��C
VGFD[GLJF&EGFDK�NGFDQg³SM�LJFDQS�GKJFD���"�G�GQ"�GM�H7�D�GQ
��MG�"WGQSNGFDQS��MGH�C
FDQÀ��KJLJLJIJ��MGH ��KJL+NGF��<���GMGNGFDM HGFDBD�D�GLJFDL+��FDQSNGFDMpC�WGIJIJLJF��¡��KJFàNGKJF�W�EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJF
��MGBDI  ·C2F��qA�FDC
KJHGMª�GM�N½³S��VGIJF���FDMGLJKJFDQS�GMGH½BDM�HGFDHGBDMGHGFDMª��FDQSNGFDM [GBDM�M½WGNGFDQ���BDCpEGFDK>NGFDQ�¥qM t-

��KJ�D[GIJ�GM�H��GW�M�¥^MGLJ��KJ�D[�IJ��MGHGC�+EG�D� # ¢^FDC
LJ[GW n�DFDVGLJFDM�EGFDBD�D�GLJFDLl��FDQSNGFDM����G² #
, KJF°KJ�D��KJM���BDVGKJLJFDI�s�C
�D��WGM BDM�HGFDNGFD�GLJFDLx�GBDEGFw��MGN�K � )gBD�Ý��FDM NGFDQP¥^QS�"BD�GQS�GMGHGFDM�KJ� OaQSBDTGK s-
VGQSWÉXZFD[GLxKUM���BDVGKULJFDI�r7MGWG�D�7BD�GC
�"�G��QSFDM���FDQSNGF���C�KJM�N7NGKJFDC���FDC
FDMGLJIJKJ�D�GFw��C�VGFD[GLJFwEGFDKJ� ¥^QSC
LJFDIJIJFDM
FDKJMGFDQ��"IJFDTGKJEGIJFDM��GM�N�VGQSBDTGKUC
W�QSKJFDMGLJKJFDQ"LJFDM�~�WGQ"HGFD�GFDMGC
��FDKJC
F�[�N�FD��£ o[G�GC�NGKJFDC
FDQ���Q"EGFDKJL #

4.3. Z�¨¦!¯�©¥�©¨�©ªD[�ªK©«yô7±�õ�ªDö/£\®V¦���]-¯�°O¦�¬�©ªh©±�«�¦�«
³À� �GWGQSKUHGFDMy��EGC
�D��MGKJLUL��GBDEGF KJ�D�yHGFD�DFDKJHGLM�lNGBD² NGKJF �RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGM NGFDQP£aIJFDTGKUEGKJIUKJLJ�DL�FDKJMGF
�GW��GF�)gFDIJFD�GBDMG�7�D�GC
VGQSKJ�D�GL # ³S�D�ª��FDQ"NGF�NGKJFDCwMG��MªBDMG�GBYMGN*NGFDQ�£RQSBDHGFDC
LJFDIJIU�GM�HGFDMªBD�GC ��BDVGKULJFDIs
HGFDMGBD�GFDQ^��MGLJFDQSC��G�D�GFDM # }gFDKaBDIJIJFDM°��MG��FDQS[G�GMGHGFDM&KJM&NGKJFDC
F�� ��EGC
�D�GMGKJLULa���G²°BDIJIJFDQSNGKJM�HGCgEGFDBD�D�GLJFDL
��FDQSNGFDM �aNGBD²n¸nBD�D[ _ s�e�e  Òa>[GFDKJMGFDC
��FDHGC&KUMGLJFDM�NGKJFDQSLM�a��KJL®NGFDQ �RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMnFDKJMGFé��WGI l-
C
LJ�DMGNGKUHGFw��MGN��G���"BDC
C
FDMGNGFw~�WGQSHGFD�GFDMGC
��FDKJC
Fw��WGQS�D��C
LJFDIJIJFDM ��C
W�MGNGFDQ"M IJFDNGKUHGIUKJ�D�yNGBDQSBD�G�P��KJMG�DKJFDIJLM�� [�WGM�[GQSFDLJF �^FDKJLJKJNGFDFDM ��MGN ¤>QSKJFDMGLJKJFDQ"�GM�HGFDM �"�GQxNGKJFà~�W�QSEGFDQSFDKJLU�GM�H ��MGNwA��GQS�D�G�"���GQ"�GM�H ��WGMw�RWG� t-
��BDQSFDS¥^TGVGFDNGKJLJKJW�MGFDMw�D�°FDMGLJ��FDQS�"FDM �4��WGEGFDK6C�KJ�D�°NGBDCi~�WGQ"HGFD�GFDMwFDKJMGFDQ��aWG�"LJ��BDQSFDS¥^TGVGFDN�KJLJKUWGMw�GKJFDQ
MG�GQ+KJM�¶�QS��MGNG�D��HGFDM�C�[GKJ�D�DK eQSFDM�IJ�D²GL � _ ¸nBD�D[?s�e�e  ��É� #  Òc�r�a #

A�KJFP£aQSBDHGFDM�BD�GC���EGC
�D��MGKJLJLBs # ¦�IJBD�GLJFDLJFDM {
¡5×�Á�Ø Ù�ýÀÇ�!¾À(Ú�ýÃ�À�¾Bª�Á�»�»�ý»\»�À�Äjú\Á�¾�Ã?¬�À�Ä ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀOÂ(ý�¿ ù À�Ä¤Â�»F¬�À�Äj½\»�Å�À�»�½ m-Å�À�Å�Á�»�Å�À�»yü-À�Ä¤¬�À�»�Û

A�BpNGKJFp�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�Mn�GW�M ��WGQ"MGFÜ�GFDQSFDKJM �GW�Mn³"MGC�LJBDEGKJIJKULJ�DLgNGFDQ�)gBDMGNGE�FDNGKUMGH��GM�HGFDM �GM�N
NGB���KJLPNGFDQ�¦�WGLJ��FDMGNGKUHG[GFDKJL^����KJLP~�FDQS�DMGNGFDQS�GMGHGFDM*�G���D�GHGFD�GFDM ��BD�GC
HGFD��LM��KJC
L0�D�ªFDQS��BDQSLJFDM �qNGBD²
NGKJFDC
FDQ°OR�GM�[GL�HG��L EGFD�GBDMGNGFYIJL ��KUQSN # ¢^BDLJC
�D�D�GIJKJ�D����KJQ"N�N�KJFDC�BDM �GKJFDIJFDM��RLJFDIJIJFDM�C�KJ�D�GLJEGBDQ4|gEGF i-
C
VGKJFDIJC
��FDKJC
Fw��KJQ"N ��KJL�NGFD� ¶�FDNGBDMG[GFDM NGFDQPC�KJLJ�GBDLJKJ�GFYMz)gFDWGQSKJFDM�LJKJFDQS��MGHy���D��QSFDMGN NGFDQ0¥^M�LJ��KJ� k-

IJ�GM�H BDMGC�LJFDIJIJFp��WGM C
�D�GFD��BDLJKJC
�D�GFDQ�OaIJBDMG�GM�HnBDIJC&~>WGQ"EGFDQSFDKJLJ��MGHnFDKUMn¸nFD�D�GBDMGKJC
���GC&�D�GQ���KJFDNGF r-
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�GWGIULJFDMd)gFDC
LJQS��[GLU�GQSKJFDQ"�GM�HÜBD�G�"HGFD�DFDKJHGL # ��M�LJFDQSC
LU�GLJ�DL^��KJQ"NÜNGKJFDC�N��GQS�D�ÜNGKJF�µ�FDQS��WGQ"�GFDEG��MGHÜNGFDQ�E e-

LJFDKJIJKJHGLJFDM�OaFDQSC�WGMGFDM���MGN�KJ��QSFDQ^�aFDIJE�C
LUWGQ"HGBDMGKJC
BDLJKUWGM �DN�KJF>BD�G�qNGFDQ^}gBDC
KJC®KU�GQSFDQ^KJM�NGKJ��KJN��GFDIJIJFDM°¥^QS�"B h-

QS�GM�HGFDM±�GM�N�M�KJ�D�GL°BDIJCn��MGQSFD�"IJFD[GLJKJFDQSLJF ���GC
�"���GQ"�GM�H�FDKJMGFDCnC
�D�GF���BDLJKJC
�D�GFDM ¸nWGNGFDIJIUC*FDMGLUC
LJFD�GL #
���G�D��NGKJF°}gFDC
�D�GQS�DMG[��GMGH�BD�G�i��FDMGKJHGFwA�W�[G�G��FDMGLJF _ ��FDMGKJH �l��MGKJ�GFDQ"C
FDIJIJFw�GMGN7IJFDKJ�D�GLJHGFD��KJ�D�GLJKUHGF
���GC
QS��C
LU�GM�H�aD�É��MGLJF rC
LU�GLJ�DL�NGFDM��"IJFDTGKJE�IJFDM$� ��HGBDMGH���KJLl~ FDQS�DMGNGFDQS�GM�HGFDM #

(1b) Üj»�ü-ýÀ�ü-À�ý¿�À�ÄVÂ�Ý�Å�¾ý���ú\¿	¬�ýÀ ù º�ÄjÅ�À�ú�À�»�¼Fü-À�ý¼jÀ � »�£ Á�¼j¼V½�»\Å�À�»�Á�»^¬�ýÀ�¼$£ À(¿jý � i-¼¤��ú�À�» Ã À(¬�ý»\Å�½\»�Å�À�»�½�»F¬d¬�ýÀ�Ã�À�¿À�ý¾ý�Å�¿À�»���À�Äj¼Vº�»�À�»^¿j½^��Äjº¨Þ³À(ª�¿Ã�À�Å�ý�»�»�Û
A�KJF7�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGM EGKJFDLJFDLiBD��LJWG��BDLJKJC
�D�*FDKJMGF7HGBDMG�7FDKJHGFDMGF7��QSL®NGFDQà��M�VGBDC
C��GM�H*BDM*NGKJF
EGFDLJFDKJIJKJHGLJFDM°OaFDQSC�WGMGFDM�{�A�BDCi¢^FDB���KJC
L6C
Ww�DFDMGLJQSBDIM� NGBD²°NGFDQ���EGIJBD�G�xNGFDQ�¥qMGLJ��KJ�D[GIU�GM�H ��WGIJIUC
LJ�DM�NGKJH
�GW�MwKU�Ý�<C
FDIJEGC
L6HGFDC
LJBDIJLJFDL+��KJQ"N # ¥^KUMGFà��MGVGBDC
C��GM�H �"KJM�NGFDL+BDIJC�W KUM ��WG�GFD�<¸ BD²GFàNG�GQS�D�wNGKJFà³"MGLJF r-
VGQSFDLJBDLJKJW�M���MGNÖ� ��C
FDLJ�D�GMGH�NGFDQ�¥^T�VGFDNGKULJKJW�MGC�C
KJ�D�GL�KJ� FDKJHGFDMGFDM�~�WGQSHGFD�GFDM�C
LJBDLJL #

A�BDEGFDK6���GC
C
FDM°BDIJIJFDQSNGKJM�HGCgNGKJF ��MG�"WGQ"NGFDQS��MGHGFDM°BDM�XZFDNGFDCiFDKUMG�DFDIJMGF ¢^FDB��&��KJLJHGIJKJFDNwEGFDBD�D�GLJFDL6��F r-
NGFDM # A�KJFDC
F���FDQSNGFDMéBD�G��NGFDQgFDKUMGFDMé�aFDKJLJF&�"�GQgNGKJF�HGFDMGFDQSFDIJIJF&��QSL^NGFDQ®¤�QSHGBDM�KJC
BDLJKUWGMé�GM�N + ��C
B m-

��FDMÝBDQSEGFDKJLi��KJL®BDMGNGFDQSFDM OaFDQSC�WGMGFYM BDIJC&VGQSKJ���DQÀF�� ¶ FDHGFDMGC
LJBDMGN NGFDQ��aWG�"LJ��BDQSFDS¥^TGVGFDNGKULJKJW�Mn�GF r-
QSKJM�HGFDQSL # A�KJF���M�LJFDQSC
LU�GLJ�D�GM�HyEGFDK�NGFDQ0LJFD�D�GMGKJC
�D�GFDMy��QSEGFDKJL����G² BD�G�0NGFDQ>BDMGNGFDQSFDMy�aFDKJLJFpBDEGFDQ>KUM
�D�GC
�DLJ�DIJKJ�D�GFDM7��MGC
�DLJ�DFDM7HGFDC��G�D�GL���FDQSNGFDM # A�KJF&�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMéC
FDIJEGC�LxE�KJFDLJFDLxM��GQiFDKJMGF Ü-

EGFDQSLJQSBDH��GM�HÜNGFDQ�¥qTGVGFDNGKULJKJW�MGC�C
KJ�D�GL^BY�G��NGKJF�BD[GLJ�GFDIUIJF���[GLJKU�GKJLJ�DLq�GM�NéN�KJF�C
VGFD�DKJ�"KJC
�D�GFDMé}gFDNGKJM�HG� n-

HGFDM½BDM �qBD�G��NGFDQSFDMª}gBDC
KJCp�D�GC
BD�&��FDM ��KJL0NGFDM½FDKJHGFDMGFDM½¥^QS�"BD�GQS�GM�HGFDMªNGKJFyM�WGLJ��FDMGN�KJHGFDM ¥^M t-

C
�D�GFDKJNG��MGHGFDM�HGFDLJQ"WG�"�"FDM���FDQSNGFDM&���GC
C
FDM # ¥^C�KJC�LRNGFDM�[GEGBDQ4��NGBD²�C
KJ�D��HGFDQSBDNGF>¢^FDB��&��KJLJHGIJKJFDNGFDQ���KJL
��FDMGKJHGFDQ^¥^QS�"BD�GQS�GM�H�WGNGFDQ^¥^QS�"BD�GQ"�GM�H&KUM&BDMGNGFDQSFDM�}gFDQSFDKJ�D�GFDM 85 ��KJFDQS��WGM&��EGFDQS�"WGQSNGFDQSLa�"�G�GIJFDM # A�K e-

C
FP�GFDQSIJBDMGHGFDM�MGBD�D��[�IJBDQSFDM�¥���VG�"FD�GIJ�GMGHGFDM��"�GQ+KJ��QSFP[�WGM�[GQ eLJFDM�LJFD�D�GM�KJC
�D�GFDM����G�"HGBDEGFDM #

¡5ß�Ø Ù�À�¾���ú�À�£ ÄjÁ�ª�¿ý¼¤��ú�À ½ »�¿À�ÄV¼j¿�¾\¿�¿V½�»\Å$¾ýÀÄ�!À�Äj¿B¬�ýÀ ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀÇ��¾�Äk¬�ýÀ�¿�Â�Å�¾ i-��ú�À�» � ½��!Å�Á�Ã�À�»�ý�Âà��Äjº¨Þ³À�ª�¿¨Û+ �GMG�D�D�GC
L+FDKJMG��BDI+IJ�D²GL+C
KJ�D� �"FDC
LJC
LJFDIJIJFDM �4NGBD²wNGKJFà�aWG��LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M BD�GC0}gFDWGEGBD�D�GLU�GM�HGFDM NGFDQ
OaQSBDTGKUC �GFDQ"�GW�QSHGFDHGBDM�HGFDMªKJC�Li�GM�NªBDIJIJFDKJM*NGBDNG��QS�D�ªC
�D��WGM*FDKJMGFDM*OaQSBDTGKUC
EGFD�D�GH*��WGQS��FDKJC
FDMª[GBDMGM #
���G��NGFDQ�BDMGNGFDQSFDMp�aFDKJLJF�EGKJFDLJFDL^BDEGFDQ�NGBDC�µ�FDQSBDMG�DKJFD�GFDMéNGFDQg¥^T�VGFDNGKJLUKJW�MGC
��FDLJBDVG�GFDQgKJMÜ�GKJFDIJFDMé} e-

QSFDKJ�D�GFDM NGKJFpFDKJMG�DKUHGF���MGLJFDQSC
LU�GLJ�D��MGHn�"��Q�N�KJFÜLJ�DHGIJKJ�D�GFDM ���G�"HGBDEGFDM �RNGKJFÜC
KJ�D�y[n��KUFÜ¸nBD�D[n�GW r-

C
�D�GIJ�DHGL�[yN��GQS�D� NGBDC�µ�KUMG�D�G�DKJFD�GFDMyBDMGNGFDQSFDQPC
WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GFDQ>��M�C
�DLJ�DFpFDQSHG�DMG�DFDM IJ�D²GL # £R�GQ
NGKJF ��WGQSIJKJFDHGFDM�NGF ��QSEGFDKJLaKJC�L6BDEGFDQ�HGFDQSBDNGF NGKJFDC
Fð��MGLJFDQSC�LJ�GLJ�D��MGHwBDIJIJLJ�DHGIUKJ�D�GFDQ�ORQSBDTGKJC
BD�G�"HGBDEGFDMw�GW�M
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�DFDMGLJQSBDIJFDQ®}gFDNGFD�GLJ�GM�H 86 # A�KJF&[��GQS�DF&}gFDC
�D�GQSFDKJEG��MGHé�GW�M7NGQSFDK��GFDQSEGQSFDKJLJFDLJFDM7C
WG�"LJ��BDQSFDLJF��D�GMGKJC
�D�GFDM
��MGC
�DLJ�DFDMy�GM�NyKU�GQSFDC�}gFD�D�GHGC��Y�GQP�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M HGKJE�L�NGBDEGFDK��"��Q>FDKJMGFp[�WGM�[GQSFDLJFp~�WGQ"H e-

�GFDMGC
��FDKJC
Fw�"�GQiNGKJFwOaQSBDT�KJCàK � �aKJMGMGF°NGFDQP��WGQSIUKJFDHGFDMGNGFDM���QSEGFDKJL _ ��HGI # ��BDVGKJLJFDIks�aP�D� ��FDMGKUH�H e-

MGBD�GF�³SMG�"WGQS��BDLJKJWGMGFDM # ���G�D�Ü�"FD�GIJL-[Ü��KJF�¸nBD�D[ÜC
FDIJE�C
LqBDMG��FDQS[GL 87 [éE�KJC
��FDQgFDKUMGF�¥^QSVGQSWGE��GM�HÜNGFDQ
�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�MpC�WG��KJF�VGQSBD[�LJKJC
�D�GF�¥^QS�"BD�GQS��MGHGFDMp��KJL�NGFDQ�~�FDQSEGKUMGN��GM�H NGFDQ�EGFDC
�D�GQ"KJFDEGFDMGFDM
softwaretechni C
�D�GFDM���MGC
�DLJ�DF #

A�KJF>}gF�BDMGLJ��WGQSLU�GM�H&N�KJFDC
FDQ�£RQSBDHGFDM°�GBDLRHGFD�DFDKJHGLM� NGBD²&BD�G�D�°N�KJF��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGM&NGF�� �aVGB n-

MG��MGHGC��GFDQS�G�DIJLUMGKJC��D��KJC
�D�GFDM µ�BDMGNGIU�GMGH�C
BDM�IJFDKJLJ��MGH EG�D� # V�QSBD[GLJKJC
�D�GFDQ/��MGLJFDQSC�LJ�GLJ�D��MGHy��MGNy£aIJFDT i-

bilität88 ��MGLJFDQS��WGQS�"FDMwKUC
L #F, KJF KJM°��EGE�KJIJN��GM�H 4-5 M�WG�D�°FDKJMG��BDI6HGFD�DFDKJHGLM�4LJFDMGNGKJFDQ"L6N�KJFà�aWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGM&��KJFDQ�NGFD�GLUIJKJ�D�°�D��Q��aFDKJLJF>NGFDQ�£RIJFDTGKJE�KJIJKULJ�DLM� BD�G�D�°��FDMGM°N��GQS�D�°NGKJF ¥^QSHG�DMG�D��MGH°BDMGNGFDQSFDQ
��MGC
�DLJ�DFP�D�GC
�DLJ�DIJKJ�D�GFP�GBDMGNGIJ��MGH�C
BDMGIJFDKJLJFDM�NGFP¥^IJF���FDMGL FP�GKJMG�D��[GWG����FDM�[��GMGMGFDM #

G7H;H;<>B>9;N;=FC 4-5 � S7<>6�i�A;p2I>57q48:64�:w�ÓF�;649;<>I><>A;=�}D57<>LM143;64=�i�143;64P�q�N;=;9���B>64ÓF<>H;<>B><>I>Q4I

¦�BD�D�GNGF���¤�Oa¥^¦±KJM°��BDVGKJLJFDIF¦°BDIJIUHGF���FDKJM°�GWGQ"HGFDC
LJFDIJIJLa�>�GQSNGF�� ��FDQ"NGF KJ�D�wKJ���"WGIJHGFDMGNGFDMw��BDVGKJLJFDI
³SNGFDFDM#�"�GQ FDKJMGF*FDKJHGFYMGF*¤�Oa¥^¦�S³SMGC�LJBDMG�*��WGQSC�LJFDIJIJFDM # ³SM�NGKJFDC
Fª¤�Oa¥^¦�S³SM�C
LJBDMG����C�WGIUIJFDM(C�WG��WG��I
�DFDMGLJQSBDIJF ¶�FDNGBDMG[GFDMy�GM�Ny¥^KJHGFDM�C
�D�GBD�"LJFDM BDIJC�BD�G�D����EGFDQSIJFDH��GM�HGFDM �D�yNGFDMy�a�D�G��BD�D�GC
LJFDIJIJFDM NGFDQ
�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M�FDK nfließen:

• ��À�Äj¼jº�»�À�»�ûhº�ÄjýÀ�»\¿ýÀ�Äj¿À�¼�c�Á�»\Á�Å�À³Â(À�»\¿
}gFDC
WGMGNGFDQSC���FDQSLJ�GW�IJIlFDQSC
�D�GFDKUMGLl��KJQ�BDM�NGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M�NGFDQ�¢^FDB���BDC
VGFD[GL # OaFDQSC o-

MGFDM _ ¥^M�LJ��KJ�D[GIJFDQD�Y¥^M�LJC
�D�GFDKJNGFDQ+�GM�N���MG��FDM�NGFDQ�a���FDQSNGFDM�MGKJ�D��Ll��FD�GQ�FDKJMG�"BD�D��MG�GQ�BDIUC��D�

86 S7<>64LKB><>6DCEI�57<>649F648�q4PþC;64=;648�64B>B�64=���A;r;N;LK9;648�H;64<>9;64=�G78:H;6D<>I>64=�gÒ��qD14r�LM<>643FI�}D57q48�q4N;143ð9;<>6�CE8:A;R;6�~ e-9;64N;I>N;=FC*9;6�LMA;p:I>57q48:64I�6D143;=;<>LÐ143;64=P
7=;I>648:LMI>ÕFI>}DN;=;C*T:?FCEBhg;��q414r$�;v;v�UVm�i-gj�;v;v;p2p2Z:m�?;648:5764<>LMI\9;q4}DN$q4H;648�q4N;pq4=;9;648:6�G7N;I>A;8:64=�N;=;9�H;64LÐ143;Q4p:I><�C;I�LM<>143�<>=�LM64<>=F64=�G78:H;64<>I�64=�?;A;8'q4B>B>64P"Pk<�I�9;648'Î78:CEq4=;<>LÐq4I><>A;=�9F648�H;64I>6 i-B><�CEI>64=��d64=;LM143F64=�g
87 f7CEBhgj��q414r�T:�;v;v�UVmFi gj�;�;l;ZVg
88 f7CEBhgj��q4�;<�I>64B!��g
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�GFDQSVGIJBDMGFDM�NGF�)gFDC
C
WG��QS�DFPFDKJMGHGFDC
FDLJ�DLM�YC�WGM�NGFDQSM�BDIJC�BD[GLJKU�GF��YNGBDC�~>WGQSHGFD�GFYM�EGFDFDKJMG�"IJ��C
C
FDMGNGF
�GM�N�HGFDC
LJBDIJLJFDM�NGFP³"MGNGKU�GKUNG�GFDM�BDM�HGFDC
FD�GFDM #

•
ñ Äâ�!Á�ú\Äj½\»�Å�¼jÃ�Á�¼jýÀ�Äj¿À�-7¾À(Ú�ý�Ã�ý¾�ý¿�Â�¿
A�BPNGKJFP�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M�BD�G�+NGKJFP¥^QS�"BD�GQS��MGHGFDM�NGFDQ+EGFDLJFDKJIJKJH�LJFDM�OaFDQ"C
W�MGFDM�EGBY�GLM�ÉKJC
LlFDC
NGKJFDC
FDM��$�GHGIJKJ�D� �YC
KJ�D��KJ���&F�Q���KJFDNGFDQ�C
KJLJ�GBDLJKU��MGFD���D��WGQSKJFDM�LJKJFDQSFDM # A�KJFDC�KJC
LlKUM��GFD�GLUKJHGFDM
¥^MGLJ��KJ�D[GIJ��MGH�C
��WGQS�GBDEGFYM���MGBDEGN�KJM�HGEGBDQ # ¥^C�C�WGIJIJLJFPBDIJIJFDQ"NGKJM�HGC�BD�G�D��EGFDBD�D�GLJFDLl��FDQSNGFDM �ÉNGBD²�NGKJF
��FDMGMGLJMGKUC
C
FP��MGFDQS�"BD�GQSFDMGFDQSFDQ�¢^FDB��&��KJLJHGIJKJFDNGFDQ�MGKJ�D��Ll��EGFDQSC
�D�G�DLJ�DLl��FDQSNGFDM��GMGNàNGBD²�M�KJ�D�GL zu

viel ��WGM�NGKJFDC
FDM�¥qQS�"BD�GQS�GM�HGFDM�BDE��G�DMGHGL #

• ��¾Á�»�½\»�ÅÖÁ�¾�¼ Ë À�¼j¼jº�½�Ä¤��À
A�KJFP�aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGM�EGFD�GBDM�NGFDIJL�OaIJBDMG��MGH�MGKJ�D��LlBDIJC��D��KJM�HGFDMGNGFP~�W�QSC
�D�GQ"KJ�"LM�YC�WGM�NGFDQSM
BDIJC	)gFDC
C
WG��QS�DF��YNGKJFP�"�GQ+NGBDC�HGFDC
BD��L FP¢^F�B�� LJQSBDMGC
VGBDQSFDMGL�HGFD�GBDIJLJFDM���KJQ"N # A�KJFDC�FDQÀ�$�GHGIJKJ�D�GL
��FDKJLJFDQSFP£aIJFDTGKJEGKUIJKJLJ�DLlKJ��}gF��D�GH�BD�G�+~�FDQS�DMGNGFDQS�GM�HGFDM�NGFDQ-)gB hmenbedingungen.

•
½ »�¿À�Äj¼j¿§¾�¿�¿V½�»\Å��ã¾�Äk¬�ýÀ��ÄjÁ�Ú�ý�¼, KJFP� FDKJLJFDQ�WGEGFDM�HGFD�DFDKJHGLM�YE�KJFDLJFDLlNGKJFP�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M�KJM�NGFDQ+��WGQSIJKJFDHGFDM�NGFDM�£aW�QÀ�
MGWG�D���D����FDMGKJH�[GW�MG[�QSFDLJF���MGLJFDQSC
LU�GLJ�D��MGH��"��Q�LJFD�D�GMGKUC
�D�GFP���G�"HGBDEGFDM�NGFDQ+OaQSBDT�KJC # µ�KJFDQ���F r-
NGFDM��D�GC
�DLJ�DIJKJ�D�GFP��W�MG�DFDVGLJF _ NGKJF�XZBPKUM�NGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGM�BD�G�D��FDQS���D�GMGL�C
KUMGN�a�EGFDM ö-

LJKJHGL^�Y�G��FDKJMGFP�Ý��C
FDL �DEGBDQSFP~�WGQSHGFD�GFDMGC
��FDKJC
FP�D��E eschreiben.





5. è/ÜhåæéjÙ e Û�ÜhÝkÙ�Ú�âLè/ÜhåkÞ�ì	êp©<é�ákåàäWçLèxë ÜhåæçkÚ�â!ç�â;ì	Û�Ü�Þ
³SMpNGKJFDC
F�� ��BDVGKJLJFDIqC
WGIJI�NGFDQg¦�B���F���¤�Oa¥^¦ð�Ü���GQSLJIJKJ�D�ÜHGFDMGWG����FDMé� FDQSNGFDM {lA�KJF�KJMÜ¤�Oa¥^¦�E e-

C
�D�GQSKJFDEGFDMGFDM ��C�VGFD[GLJFy��MGN½µ�KJIJ�"FDC
LJFDIJIJ��MGHGFDM ��FDQSNGFYM BDIJC
W MGKJ�D��L�BDIJCéFDQ"C
�D����VG�"FDMGN BDMGHGFDC
FD�GFDM�|
�GKJFDI ��FD�GQ®EGKJIUNGFDL�¤�Oa¥^¦<FDKJMGF offene }gBDC
KJCF��N�KJF°N��GQS�D��BDM�NGFDQSF°��MGC
�DLJ�DF°�GMGN7FDKJHGFDMGF°¶�FDNGBDMG[GFDM
FDQS��FDKJLJFDQSLq��FDQSNGFDMÜ[GBDMGMp��MGNÜC
W�IJI # ¶�FDMGFDQSFDIJIqHGFD�GL^FDC���KJQgNGBDQS�G���G¶�QS�GMGN�HGFDNGBDMG[GFDMé�"��QgFDKJMGF��"I e-

TGKJE�IJF���BD�GC�NGFDQ0ORQSBDTGKJC���WGLJKJ�GKJFDQSLJFp¤�Oa¥^¦�S³"MGC�LJBDMG�pNGBDQS�D�GC
LJFDIUIJFDM ��NGKJFpNGFDMyEGFDLJFDKJIJKJH�LJFDMyOaFDQSC
W�MGFDM
[GW�MG[GQSFDLJFð��MGLJFDQ"C
LJ��LJ�D�GM�HwKJ��OaQSWYXZFD[GLaHGKUEGL # A�KJFDC
F ¶�FDNGBDMG[GFDM HGFD�GFDMwNGBDEGFDK+BD�G�xA�KJC�[G�GC�C
KUWGMGFDM �D�
AnC
�DLJ�DFDM�BD�GC��"WGIJHGFDM�NGFDM? ��GFDIUIJFDM��D�GQ"�G�D[ {

- ¶�QS�GM�NGC
�DLJ�DIJKJ�D�GF���EGFDQSIJFDHG��M�HGFDM��D�GQ+£aIJFDTGKUEGKUIJKJLJ�DL _ ��H�I # ��BDVGKULJFDI	s�a4�
- ¤�Oa¥^¦ _ �GH�I # ��BDVGKJLJFDIB¦�aD�
- �aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H�BDIJC�¥^TGVGFDNGKULJKUWGM _ ��HGI # ��BDVGKULJFDI ¡ aD�
- ³SNGFDFDM°BD�GC®BDM�NGFDQSFDM°��M�C
�DLJ�DFDM _ �GW�Q�BDIJIJF�� BD�GC�k�O��;)7��O����a¢^¥^Oa��� , ��¸Ç� £aA�A±�GM�N

NGF���~�S¸nWGNGFDIJI	� � a 89

- KJMG�"WGQS��FDIJIJFP¶�FDC
VGQS�D�D�GFP��KJLl¸ BDMGBDHGFDQSM �Y}gFDQSBDLJFDQSM �Y¥^MGLJ��KJ�D[�IJFDQSM��GM�N��aL udenten90,

- BDIJIJHGF���FDKJMGFP�^KJLJFDQSBDLJ�GQ��D�GQ+�RWG�"LJ��BDQSFDLJFD�D�GMGKJ[ _ BD�G�+NGKJFiHGFDMGBD�GFDM? ��GFDIJIJFDM���FDQSNGFPKJ�D��BDM
NGFDM�FDMGLJC�VGQSFD�D�GF nNGFDM��aLJFDIJIJFDM��GKUMG��FDKJC
FDM�a+��MGN

- ¥^QS�"BD�GQS�GMGHGFDM���N�KJF°C
KJ�D����KJLxNGF�� ¥^KJMGC
BDLJ�wK � EGFDHGIJFDKJLJFDMGNGFDM OaQ"WYXZFD[GL�FDQ"HGFDEGFDM��GBDEGFDM
�GM�N���M�VGBDC
C
��MGHGFDM�M�WG�D��KJ��IJBD�G�SFDMGNGFDM�OaQ"WYXZFD[GL�MGW�LJ��FDMGN�KJH���B��D�GLJFDM 91.

£a�GQgNGKJF��GW�QSIJKJFDHGFDM�NGF&��QSEGFDKJL^C
LJBDMGNéNGBDEGFDK^NGKJF&���G�"MGBD�G��F��Ý~�FDQSBDQSEGFDKJLJ�GMGH7��MGN�~�FDQSE�KJM�NG��MGH7�GW�M
��C
VGFD[GLJFDMé�GM�N7³"MG�"WGQS��BDLJKJWGMGFDM7BD��C N�KJFDC
FDM> ��GFDIJIJFDMéK � ~�WGQSNGFDQSHGQ"�GM�Né�GM�N7MGKJ�Y�GL^NGKJF&���GC
BDQ"EGF i-
LJ�GM�HnFDKJMGFDQ>�GW�IJIJC�LJ�DMGNGKUHGFDM ~�W�QSHGFD�GFDM�C
��FDKJC
FéWGNGFDQ�¤�Oa¥^¦�S³SM�C
LJBDMG� # ³S�D�n��FDQSNGFéMGBD�D� FDKJMGF�� Ü-

EGFDQSEGIJKJ�D[°��EGFDQxN�KJF �aKJLU�GBDLJKUWGM°K ��EGFDHGIJFDKJLJFDMGNGFDMwOaQ"WYXZFD[GL6NGKJFàQSFDC��GIJLUKJFDQSFDMGNGFDMw³SNGFDFDM �D� FDKJMGFDQ��$� g-

IJKJ�D�GFDM.��MGLJFDQ"C
LJ��LJ�D�GM�H�NG��QS�D��FDKJMGFw~�WGQ"HGFD�GFDMGC
��FDKJC
Fw��WGQ"C
LJFDIJIJFDM��GM�N BDMGC
�D��IJKJFD²GFDMGN�BD�G�iNGKJFw¥ r-

�"BD�GQS�GMGHGFDM�BD�GC�NGFDQ�ORQSBDTGKJC�M�WG�D��FDKJMG��BDIlHGFDC
WGM�NGFDQSLlFDKUMGH ehen.
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5.1. ñ�¦�¤�±�«�¬�¦�®j¦,]7©«�õ�¨ød¬�õ�£\´\ª�±�®j¦�«y©«y¬�¦\®�7®j£Ñ¯�©�¤
}gFD�GWGQ�KJ�D�Ü��FDKJMGFDMÜ��MGC
BDLJ���D�GQ�¤�Oa¥^¦�S³SM�C
LJBDMG����WGQSC�LJFDIJIJF����$�G�D�GLJF�KJ�D�Ü�D�GMG�D�D�GC
LqBD�G��FDKJMGKJHGF�E e-

[GBDMGMGLJF��ÝBDEGFDQgWG�"L���MG�D�GQSFDKJ�D�GFDM�N7BDNGQSFDC
C�KJFDQSLJF&}gFDC
WGM�NGFDQS�GFDKJLJFDMéNGFDQgOaQSBDTGKUC ��KJMG��FDKJC
FDM # A�KJFDC
F&E e-

C
WGM�NGFDQSFDMy¥^KJMG�"IU�G²G�"BD[GLJW�QSFDMyC�KJM�N KUM NGFDQ>¥^QS�"BD�GQ"�GM�H ��KJL�NGF�� NGKJFp��QSEGFDKJL�EGFDHGIJFDKJLJFDMGNGFDMyORQSWYXZFD[�L
�GM�NûKJ� ���GC
LJBD�GC
�D����KJL&NGFDM±EGFDLJFDKJIUKJHGLJFDMûOaFDQSC�WGMGFDMûNGFD�GLUIJKJ�D�ûHGFD��WGQSNGFDMû��MGN±EGFYLJQSFD�"�"FDM±EGF i-
C
VGKJFDIJC
��FDKJC
F&N�KJF&��QSL^NGFDQ®��EGQSFD�D�GM��GM�H �GVGW�IJKJLJKUC
�D�GF&¥^MGLJC
�D�GFDKUNG��MGHGFDM��ÝN�KJF&£aWGQ"NGFDQ"�GM�H7MGBD�D�7~�W r-

C
LJ��NGKJFDM�C
WG��KJFPN�KJFP[GW�MG[�QSFDLJF���MGLJFDQSC
LU� t�D��MGH�NGFDQ�¥^MGLJ��KJ�D[�IJFDQ #
� Äj¿	¬�À�Ä Abrechnung

¥^KJM�OR�GM�[GLM�ÝNGFDQiFDKJMGF&HGQ"WG²GF°���GC
��KUQS[��GM�H�BD�G�®NGBDCà~>WGQSHGFD�GFDM7�GBDLM�ÝKJM7�GKJFDIJFDM�~>WGQSHGFD�GFYMGC
��FDKJC
FDM
BDEGFDQ��GEGFDQSC
FD�GFDMp��KJQ"N ��KUC
L�NGKJF���QSL�NGFDQ���E�QSFD�D�GMG��MGH # ³SMpNGFDQ�OaQSBDT�KJC���FDQSNGFDMÜKJMG�"W�IJHGF�NGFDQg��FDKJLJFDM
~�FDQSEGQSFDKJLJ��MGHy�GW�MyOa�GBDC
FDMG��WGNGFDIJIJFDMnMGWG�D� K ����FDQ�OaQSWYXZFD[GLJFpMGBD�D�nNGFDQ�}gFDQSFD�D�GMG�GM�HnFDKUMGFDC&£aFDC t-
VGQSFDKJC
FDCàNG��QS�D�GHGFD�"�G�GQ"L # �aW ��KUQSN �GWG� ���G�"LJQSBDHGHGFDEGFDQ0FDQS��BDQSLJFDLM��NGBD² NGKJF ¥^MGLJ��KJ�D[�IJFDQ0MGBD�D�yFDKJMGFDQ
HGFD��KJC
C
FDM + FDKJL _ WGNGFDQ�C
W�HGBDQ�C
�D��WGMª�D� ORQSWÉXZFD[GLJC
LJBDQ"La�FDKUMGFDM C�W H��GLJFDM��>EGFDQSEGIUKJ�D[ ��EGFDQ�NGBDCÜ�D�
FDQSC
LJFDIJIJFDMGNGF��a ·C
LJF����GBDEGFDM � NGBD²°C
KJF�BD[�[G��QSBDLaBDEGC
�D�G�DLJ�DFDM°[��GM�MGFDM � ��BDCgNGKJF�¥^MGLJ��KJ�D[GIU�GM�H°[GWGC�LJFDM
��KJQSNé�GM�N7��KJF&IJBDMGHGF�C
KJF&NGBD�GFDQSL # + �éNGKJFDC
F�� + FDKJLJVG�GMG[GL^��KJQ"N7NGBDM�M7FDKJMé~�FDQSLJQSBDH7BD�G�"HGFDC
FDLJ�DLM�ÝBDM
NGF���EGKJC ProXZFD[GLJFDM�NGFPMGBD�D��BDIJIJFDQ�¸��GHGIUKJ�D�G[GFDKJLl�"FDC
LJHGFD�GBDIJLJFYM���FDQSNGFDM�C
WGIUI #

¤�EG��WG�GI�NGKJFDC>�D��MG�D�D�GC
LqFDKUMÜIJFDHGKULJKJ��FDC>~�WGQSHGFD�GFDMÜ�D�pC
FDKJMÜC
�D�GFDKJMGL^�G�DFDKJHGFDMéC�KJ�D�éHGFDQSBDNGF��GKJFDQgN�KJF
¦�BD�D�GLJFDKJIJF NGFDQwOa�GBDC
FDMG��WGNGFDIJIJF EGFDC
WGMGNGFDQ"C�NGFD��LJIJKJ�D��{gµ�FD�GLJKUHGF OaQ"WYXZFD[GLJF _ K � }gFDQSFDKJ�D��HGQSWG²GFDQD�
NGFDNGKJ�DKJFDQSLJFDQ���MGNÜW�EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJFDQg��MG��FDM�NG��MGH�C
C
WG�"LJ��BDQSF�ag[���M�MGFDMÜMGKJ�D�GL^��FD�GQgEGKJC��D�G� ¥^MGNGF
NG�GQS�D��HGFDVGIJBDMGLg��MGN BYEGHGFDC
�D�G�DLJ�DLi��FDQSNGFDM 92 # + �*H�QSW�²*KUC
L®NGFDQà¥^KJMG�"IJ��² NGFDQàC
LJ�DM�NGKJHGFDM*~�FDQS�DMGN e-

QS�GM�H # ³S� ¥^MGNGFD�"�SFD[GL^�GBDEGFDMéBDIJC�WéEGFDKqNGKJFDC
FDQg��Q"L^NGFDQg��EGQSFD�D�GM��GM�H7EGFDKUNGF&OaBDQSLJFDKJFDMéNGBDC ¦�BD�D�GC e-

�GFDM {^A�KJF7¥^MGLJ��KJ�D[�IJ��MGHGC
W�Q"HGBDMGKJC
BDLUKJW�M �+��FDKJI®NGFDQà���G�"��BDMGNªKUMªNGFDMªBDIUIJFDQÀ��FDKJC
LJFDMª£a�DIJIJFDMª��MGLJF r-
C
�D�G�DLJ�DL���KJQSN 93 �GM�N�NGKJFw�GFDQ"C�VGQ"WG�D�GFDMGFw£R�GM�[GLJKUWGMGBDIJKJLJ�DLxKJ� �GFDQSLJQSBDHGIJKJ�D� �"FDC
LJHGFDC
�D�GQSKJFDEGFDMGFDM`)gB h-

��FDMnMGKJ�D�GLgWGNGFDQ>M��GQ���KJLg�D�GC
�DLJ�DIJKJ�D�GFDQ�¥^KJHGFDMGKJM��GFDC
LJKULJKJW�MnHGFDIJKJFD�"FDQSL®��FDQSNGFDM [GBDMGMn��MGNnNGKJFé� n-

��FDMGNG�GM�HGC�WGQ"HGBDMGKJC
BDLJKUWGM �g��FDKJI&N�KJF IJW�HGKJC
�D�GF ��W�MGC
F����GFDMG� ��FDKJC
L°FDKJMGF ~�FDQSC
�D�GIJFD�D�GLJFDQS�GMGH±NGFDQ
 ��GBDIJKJLJ�DL�W�NGFDQ>FDKJMGFÜ¥^KJM�C
�D�GQS�DMG[���MGH NGFDQ�KJ� ~ FDQSLJQSBDHnM�KJ�D�GL�HGFDMGBD�nNGFDLJBDKJIJIUKJFDQSLJFDM £a��MG[GLUKJW�MGBDIJKJLJ�DL
KJC
L # A�BD�D�°[�WG�&��La�G�D�G�"KJH°FDKJM°�aLUQSFDKJLa��EGFDQ^NGKJF�~�FDQSLJQSBDHGC�IJBDHGF�� NGFDQ���FDNGFDQ^NGF�� ~ FDQS�G�DIJLJMGKJCgNGFDQx¤ r-

HGBDMGKJC
BDLJKUWGMGFDM��GM�LJFDQSFDKJMGBDMGNGFDQ+M�WG�D��NGFDQ� ��GBDIJKJLJ�DL�WGNGFDQ , BDQSLJ�GM�H�NGFDQ��RWG�"LJ��BDQSFPNGKJFDMGIJKJ�D��KJC
L #

92 f7CEBhgj��q4�;<�I>64B!��g
93 f7CEBhg¤�z64B>I>}	N;=;9�Î�8:I>Pkq4=;=�TVUVW;W;�;Z@LMA;57<>6�i�I>q4=;9;<>LM3��78:A;N;��TVUVW;W;l;ZVg
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¥^KJMGF&��IJLJFDQSMGBDLJKJ�GF��GNGKJF&M��GQgLJFDKJIJ��FDKJC
F&��MGNéC
FD�GQi����HGFDQSIJKJ�D�7��WGM7NGFDM�¶�Q"WG²�[G��MGNGFDM�BYMGHGFDM�WÝ����FDM
��KJQSN ��KJC
LqNGKJF���E�QSFD�D�GMG��MGHÜMGBD�D�é���G�"��BDMGN # µ�KJFDQgQSFD�D�GMGFDM7N�KJF&¥^MGLJ��KJ�D[GIJFDQgNGKJF&LJBDLJC
�D�D�GIJKJ�D�éFDK n-

HGFDC
FDLJ�DLJF + FDKJL+C
LJ�GM�NGFDMG��FDKJC
FàBDE # ORQSW�EGIJF���BDLJKJC
�D� [GBDMGMwC
KJ�D�w�GKJFDQ�BD��C
��KJQS[GFDM��·NGBD²pN�KJF�³SMGLJFDQSFDC�C
FDM
�GW�M�¥^MGLJ��KJ�D[GIU�GM�HGC�WGQ"HGBDMGKJC
BDLJKUWGM _ �GKJFDIJFw¥^MGLJ��KJ�D[GIJFDQiIJBDMGHGFwEGFDC
�D�G�D�"LJKJHGFDM�EGFDNGFD�GLJFDLxHGQ"WG²GFDM`� m-

C
BDLJ��a��GM�N���MG��FDM�NG��MGHGC
W�Q"HGBDMGKJC
BDLUKJW�M _ ��FDMGKUHGFP¥^MGLJ��KJ�D[GIJFDQq�"��Qq[��GQS�DF + FDKJL�EGFDBD�G�"LJQSBDHGFDM�EGFDNGFD��LJFDL
HGFDQSKJM�HGF*��WGC
LJFDM�a FDMGLUHGFDHGFDMGHGFDC
FDLJ�DL��GFDQ"IJBD�G�"FDM # ��IJC ��WG��VGQSWÝ��KJ²#EGFDC
�D�GQSFDKJE�L�}gFD�D[ _ s�e�e�e ��� #
 �r��G�"�haàFDKJMGFDQSC
FDKJLJC FDKJMGFDM*}gWGM��GC �D��Qà£aFDQSLJKJH�C
LJFDIJIU�GM�HªEGFDC�LJKJ�&��L FDQ�¢^FDKJIJF _ ���DWG��VGI FDLJKJWGM*EGW�MG�GC «)

�GM�N°BDMGNGFDQSFDQSC
FDKJLUC®FDKJMGF���E�C
�D�G���D�D�G�GM�H°NGFDCg£aFDC
LUVGQSFDKJC
��WGNGFDIJIJCiKJM°FDKJMGF ��QSL6��E�WGM�MGF���FDMGL # A�BDEGFDK
��FDQSNGFDM �D��BDQ�FDEGFDMG�"BDIJIJCP£aFDC
LJVGQSFDKUC
Fà�GFDQSFDKJMGEGBDQ"LM�·BDEGFDQxMG��Q��"�GQxNGKJF®XZFD��FDKJIJCPMG�D�D�GC
LJF�³SLJFDQSBDLJKUWGM �GM�N
K � + �GC
B��&��FDMG�GBDMGH���KJLlNGFDQ�OaIJBDM��GM�H�NGFDQ�KJM�NGKJFDC
FDQ�³SLJFDQSBDLJKJW�M��D��FDMGLJ��KJ�D[GFDIJM�NGFDM�£R�GM�[GLJKUWGMGBDIUKJLJ�DL #
�aW°�GBDEGFDM°EGFDKJNGF �aFDKJLJFDMw�D�w}gFDHGKJM�M XZFDNGFDQx³SLJFDQSBDLJKJW�MwNGKJFà¸y��HGIJKJ�D��[GFDKJLM�·BD�G�D�wKJMwNGFDM }gFD�DBD�GIJ�GM�H s-

��WGNG�GC�BD[GLJKU��FDKUMG�D�GHGQSF ifen.

��º�¾ý¿ý�¼¤��ú�À Entscheidungen

A�KJFw¥^MGLJC
�D�GFDKJNG��MGH���EGFDQPN�KJF ��QSL�NGFDQP��EGQSFD�D�GM��GM�HyEGFD[�WG����L�KJMyNGFDQ0ORQSBDTGKJC�C
FD�GQPC
�D�GMGFDIJI�FDKJMGF
VGWGIUKJLJKJC
�D�GFw�GM�NyVGQSWÉXZFD[GLJ�GEGFYQSH�QSFDKJ�"FDMGNGFp}gFDNGFD�GLJ�GM�H # ����C���KJQ"LJC
�D�GBD�"LJIJKJ�D�GFDM ¶�FDC
KJ�D�GLUC
V��GM�[GLJFDM KUC
L
FDC&KJM OaQ"WYXZFD[GLJFDM WG�"L®M�WGLJ��FDMGN�KJH �aBD�G���GMGBDM�HGFDMGFD�G��F7£aWGQSNGFDQ"�GM�HGFDM MGBD�D� FDKJMGFD� £aFDC
LJVGQSFDKJC°W # � #
FDKJMG�D�GHGFD�GFDM # A�KJF���M�HGFDMGBD�GKUHG[GFDKJL�NGFDQ+�a�D�G�DLJ�D�GMGH�C�WG��KJFPFDQS�����GLJF�)gKJC
KU[GFDM����GC
C
FDM�NGBDEGFDKlNGBDM�M�KUM
��BD�G�+HGFDMGWÝ����FDM�� FDQSNGFDM # µ�KJFDQ+[GBDMGM�C
KJ�D��NGKJF0£aIJFYTGKJE�KJIJKJLJ�DLlNGBDNG��QS�D��BD�GC
�DBD�GIJFDM��DNGBD²�FDCg�$�GHGIJKJ�D�
KJC
LM��C
W�IJ�D�GF���WÝ��VGQSWG��KJC
C
F�BD�GC
�D�G�"�G�GQSFDM �4W��GMGF�NGKJFð��MGLJFDQ"C
LJ��LJ�D�GM�HwNGFDQx~>WGQ"HGFD�GFDMGC
��FDKJC
F �D�w�GF r-
lieren.

-7º�Ä¤¬�À�Äj½\»�ÅÖ»\Á���ú Vorstudien

¥^KJMGF7��FDKJLJFDQSF��+�G�D�G�"KJH*BDMG�D�GLJQSFD�"�"FDMGNGF7£aWGQ"NGFDQS��MGH*EGFDKiNGFDQ�OaIJBDM���MGH*HGQh�G²GFDQSFDQ�ORQ"WYXZFD[GLJF���KUC
LiNGKJF
A��GQS�D�G�"�G�GQ"�GM�HwFDKJMGFDQx��FD�GQS���G�D�GKJHGFDMw~�W�QSC
LU�GN�KJF # A�FDQx���GM�NGF FDQS��BDQSLJFDLM�4NGBD²wC
KJ�D�wNGKJFà¢^FDB��&��K t-
HGIJKJFDNGFDQiNGFDQP¥^MGLJ��KJ�D[�IJ��MGHGC�WGQ"HGBDMGKJC
BDLUKJW�M KUMGMGFDQS�GBDIUE N�KJFDC
FDQP~�WGQ"C
LU�GNGKJFwFDKJMGFDM�¥^KJM�NGQS�G�D[���EGFDQ0N�KJF
OaQSWÉXZFD[GLJC�KJLJ�GBDLJKUWGMÜ�GFDQSC
�D�GBD�"�"FDMé�GMGNÜC�WéKUMéNGFDQ��^BDHGF�C
KJM�NéFDKJMG�D�GC
�Y�G�DLJ�DFDM �ÝKJMG��KJFD��FDKJL�FDKJMGF�)gFDBDI i-
C
KJFDQS��MGH�K � BDMGHGFDNGBD�D�GLJFDM + FDKJLJ^��MGN&�>WGC
LJFDM�QSBD�Ý��FDM°�$�GHGIJKJ�D�&KJC
L # � � ¥^MGNGF>NGFDQ^~�WGQSC�LJ��NGKJF>C
LJFD��L
NGBDMGMªL  ·VGKJC
�D�GFDQS��FDKJC
F [GFDKJM½FDMGLJ��KJ�D[GFDIJLJFDC _ ¢^FDKJIJ�a"�a ¡C
LJF����qC
WGMGNGFDQ"M FDKJM½�G���"BDMGHGQSFDKJ�D�GFDCÜA�WG[ u-

��FDMGL��D�GQq}gFDC
�D�GQSFDKJEG�GM�H&NGFDQq�aKULJ�GBDLJKUWGM # A�BDEGFDKR[GBDMGM�FDCgC
KJ�Y�&�G� FDKJMGF>BDIJIJHGFD��F�KJMGF>¥^KJMGC
�D�G�DLJ�D�GMGH
NGFDQP�^BDHGFw�GM�N FDKJMGFwFDQSC
LJFw��MGBDIJ ·C
FwNGFDQPEGFDQSFDKJLJC�BD�G�"HGFDNGFD�D[GLJFDM`)gKJC
KU[GFDMy��MGN`&g�GBDMG�DFDMy�GBDM�NGFDIJM #
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¥^KJMGF>BD�GC
�"�G�GQ"IJKJ�D�GF>�RVGFD�DKJ�"KJ[GBDLJKJWGM�KJM&FDKUMGF�� [GIJBDC
C
KJC
�D�GFDM�Oa�"IJKJ�D�GLJFDMG�GFD�"L 94 ����KJF�FDC®L  ·VGKJC
�D�GFDQS��FDKJC
F
KJMwOa�GBDC
FDMG��WGNGFDIJIJFDM HGFD�"WGQSNGFDQSL+��KUQSN �4C
W�IJIJLJF�BD�GCPNGFDM KJM NGFDM �GW�QSBDMGHGFDHGBDM�HGFDMGFDMp��BDVGKJLJFDIUMpNGBDQ"H e-

IJFDHGLJFDM�¶�QS��MGNGFDM���MGLJFDQ�BDIJIJFDM$����C
LJ�DMGNGFDM��GFDQS��K FDNGFDM���FDQSNGFDM #

�7º�»Fª�ÄjÀ�¿À ½ »�¿À�Äj¼j¿§¾�¿�¿V½�»�Å?¬�À�Ä Entwickler

³À� ¶�FDC
VGQS�D�D�&��KJL�¥^MGLJ��KJ�D[GIJFDQSM���EGFDQ^NGBDCg~>WGQSHGFD�GFYM&[�WG�&��LRK �&��FDQ^��K FDNGFDQ^NGKJF>£aQSBDHGF0MGBD�D�&NGFDM
FDKJMG�D�GC
FDLJ�DFDMGNGFDM �RWG�"LJ��BDQSFD��FDQS[G�DFD�GHGFDM*�GMGN ��FDKJLJFDQSFDQà[�WGM�[GQSFDLJFDQ*��MGLJFDQ"C
LJ��LJ�D�GM�H*EGFDK®NGFDQàLJ�DH�I i-
�D�GFDM7��QSEGFDKJL�BD�G� # µ�KJFDQ®���G²7NGBDQSBD�G�gHGFDBD�D�GLJFDL���FDQSNGFDM �ÝNGBD²éNGKJF&BD�GC�HGFD���D�GIJLJFDM7OaQSW�HGQSBD�&��F°NGKJF
~�WGQSHGFD�GFDM�C
��FDKJC
F��GMGLJFDQ"C
LJ��LJ�DFDM ��MGN KJ�GQSFµ����C
FDL �D�GMGH MGKJ�D�GL FDQ"C
�D�G��FDQSFDM # ���G�D� ��FDM�M N�KJF
, FDQS[G��FD�GHGF�C
FDIJEGC
LqV�QSKJMG�DKUVGKJFDIJI^BD��C
LJBD�GC
�D��EGBDQgC�KJM�N �GC�WÜC
WGIUIJLJF&N�WG�D�7EGFDQ"�G�D[GC
KJ�Y�GLJKUHGL���FDQSNGFDM �GNGBD²
XZFDNGFDC , FDQS[G�DFD�GHwFDKJMGF ��QSL6NGFDQx}gFDM��GLJ�D�GM�H°MGBD�GFàIJFDHGLM�4�GM�NwNGBD²wNGBDCP¥^KJMGBDQSEGFDKULJFDM KUM MGFD�GF , FDQ k-

�DFD�GHGF��D�GC
�DLJ�DIJKJ�D�GFDMé���G�"��BDMGNé�GFDQS��QSC
BD�D�GL # �aWé���G²éFDKJM7��WG��VGQSWÝ��KJ²7BD�GC��GKJFDIJC
FDKJLJKUHGFDM �GHGIJFDKJ� h-

�DFDKJLJKJH�BDEGFDQ�KUMGLJ��KJLJKU��E eM��GLJ�DEGBDQSFDM , FDQS[G�DFD�GHGFDM 95 HGFD�"�GMGNGFDM���FDQSNGFDM #

5.2. ]7©«��(«�¤�£�ª .õ�Ö�®�¦\©«�¦�°O£\¤�¤\¦�«�¬�¦ OPEN-Instanz

³S�D����FDQSNGF°M��GM�FDKUMGFDM ��MGC
BDLJ�wNGBD�D���GW�QSC
LJFDIJIJFDM��l��KJFwNGKJFw}gFDBDQSEGFDKJLJ��MGH�NGKJFDC
FDQP�>�G�"HGBDEGFDM N��GQS�D�
FDKJMGF>BDMGHGF���FDC
C
FDMGF>¤�Oa¥^¦�S³SMGC
LJBDMG�0�GMGLJFDQ"C
LJ��LJ�DLR��FDQSNGFDM�[GBDMGM # A�BDEGFDKRHGFD�GL�FDC®��KJQ^BD�G�D�&��WGQqNGF��
µ�KJMGLJFDQSH�QS��MGN NGFDC0EGFDH�IJFDKJLJFDMGNGFDM OaQ"WYXZFD[�LJFDC0��WGQ�BDIJIJFD� �Ý� NGKJF�KJMp��E�C
�D�GMGKULJL+s # ¦pBD�GC�HGFDBDQSEGFDKJLJFDLJFDM
��QSKJLJFDQSKJFDM��D�GQ+£aIJFYTGKJE�KJIJKJLJ�DL��GM�N��D��Q-� ��C
FDLJ�DEGBDQS[GFDKJLlNGFDQ�~�WGQ"C
�D�GIJ�DHGFPKUM�NGFDQ+OaQ axis.

5.2.1. �
��:®0���5��!������7�����¯�°��!��6 �� ������795����Tf^�� ��X�"±� ���
A�KJF EGKJC
�GFDQ"KJHGF A�KJC�[G��C
C
KUWGM°KJM°NGFDQx�GW�QSIJKJFDHGFDM�NGFDM ��QSEGFDKUL+C�WG��KJFà¥^QS�"BD�GQS�GM�HGFDM BD�GCiNGFDQxOaQSBDTGKUCi� a-

EGFDM HGFD�DFDKJHGLM��NGBD²�NGKJFw�GKJFDQiHGFDC
�G�D��LJFw�"IJFDTGKJEGIJFw~�W�QSHGFD�GFDM�C
��FDKJC
Fw�D�GQP¥^MGLJ��KJ�D[�IJ��MGH �GW�M HGQSW�²GFDQD�
NGFDNGKJ�DKJFDQSLJFDQi��MGN7W�EYXZFD[GLUWGQSKJFDM�LJKJFDQSLJFDQi��MG��FDM�NG��MGH�C
C
WG�"LJ��BDQSF°BDM�N�KJF°C
VGFD�DKJ�"KJC
�D�GF°OaQ"WYXZFD[GLUC
KJLU�GBDLJK o-

MGFDM°BDMGVGBD²�EGBDQ�C
FDKUM � ~�FDQS�DMGNGFDQSIUKJ�D�G[GFDKJLR��WGMw��MG�"W�QSNGFDQ"�GM�HGFDMw��MGNb)gBD�Ý��FDMGEGFDNGKJMGHG��MGHGFDM°EGFDQ"�G� k-

C
KJ�D�GLJKUHGFDM �F��M�LJFDQSC
LU�GLJ�D��MGH°EGFDK6NGFDQ�LJ�DHGIJKJ�D�GFDMw��QSEGFDKJL6IJKJFD�"FDQSM C
WG��KJFà¥^QS�"BD�GQ"�GM�HGFDM NGFDQxEGFDLJFDKJIJKUHGLJFDM
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95 f7CEBhgjq4N;143�9;<>6�G7LM�;64rFI>6�}DN;8@G7N;LM8:Õ;LMI>N;=;CO?;A;=�i�A;p2I>57q48:64�:w�ÓF�;649;<>I�<>A;=;64=�<>=/��q4�;<�I>64B!s�g



l�gjw�<>=�p2B>64ÓF<>H;B>648@w�<>=;LMq4I>}	?;A;=�Î7Ì�wÏÊ<>=�9;648�Ì�8:qjÓF<>L 81

OaFDQSC
W�MGFDM7FDKJM�EGFD�DKJFD�GFDM7���G² 96 # A�KJFDC
F&HGFDMGFDQSFDIJIJFDM7¥^QS[GFYMGMGLUMGKUC
C
F&C�WGIJIJFDMéKJM7NGFDQi�D��EGFDC
�D�GQSFDKJEGF n-

NGFDM ¤�Oa¥^¦�S³"MGC
LJBDMG� NG�GQS�D�y[�WGM�[GQSFDLJFÜOaQ"KJMG�DKUVGKJFDM EGFDQS�G�D[GC�KJ�D�GLJKUHGLg��FDQSNGFDM # A�BD�D�n��FDQSNGFÜKJ�D�nKJ�
£aWGIUHGFDMGNGFDM BD�G��XZFDNGF7NGKJFDC
FDQà¥^Q"[GFDMGMGLUMGKJC�C
F7[��GQS�7FDKJM�HGFD�GFDM �6NGBDEGFDKiNGKJF7��FDQSM�VG��MG[�LJF��"�GQ�N�KJF��D�
EGFDC
�D�GQSFDKJEGFDM�NGF�~�WGQSHGFD�GFDM�C
��FDKJC
F�FDQSBDQSEGFDKJLJFDMª�GM�N½N�KJFDC
F BDEGC
�D�GIJKJFD²GFDM�N½M�WG�D�½FDKUMÝ��BDI0�D�½C
FD�D�GC
OaQSKUMG�DKJVGKJFDM��D��C
B�����FDMÝ�"B ssen.

½ »�¿À�Äj¼j¿§¾�¿�¿V½�»\Å$¼$£ À(¿jý �Ñý¼¤��ú�À�Ä Projektsituationen

³SM7��BDVGKJLJFDI�¦é�GBDEGF&KJ�D�éHGFD�DFDKJHGLM�ÝNGBD²7¤>Oa¥^¦<HG��LJF&µ�KJIJ�"FDC
LJFDIJIJ�GM�HGFDM7EGFDQSFDKJLUC
LJFDIJIJL^�ÝN�KJF°C
VGFD�DKJ�"KJC
�D�GF
OaQSWÉXZFD[GLJC�KJLJ�GBDLJKUWGM �D�n��MGLJFDQSC�LJ��LJ�DFDM # ���GC��GKJFDIJ�"�DIJLJKJHGFDMn}gFDC
�D�GQSFDKUEG��MGHGFDM �D�n��[GLJKU�GKULJ�DLJFDM �6���G�"H a-

EGFDM&��MGN�¢^FD�D�GMGKJ[GFDM&[GBDMGM&FDKJMGF�VGQ"WYXZFD[�LJC
VGFD�DKJ�"KJC
�D�GF����GC
��BD�GIRHGFDLJQ"WG�"�"FDM°��FDQSNGFDM � NGKJF��D�GQK�>MGLJF r-
C
LJ�GLJ�D��MGH�NGFDQ^EGFDLJFDKJIJKJH�LJFDM°OaFDQ"C
W�MGFDM&EGFDQSFDKJLJC
LJFD�GL # ¸nFD�GQSFDQSF�V�QSBDTGKJC
FDQ"VGQ"WGEGLJF�}gFDKJC
V�KJFDIJF�KJM&NGFDQ��^KJL e-

QSBDLJ�GQ��D� ¤�Oa¥^¦ _ ��HGI # ��BDVGKJLJFDI+¦�a�HGFDEGFDMp�D�GC
�DLJ�DIJKJ�D�GF�¤�QSKJFDMGLUKJFDQS��MGHp�"��Q�N�KJFDC
FDMÜ��M�VGBDC
C
��MGH�C
V�Q o-

�DFD² # £a�GQ�NGKJF��GKJFDQg�D�ÜEGFDC
�D�GQSFDKJEGFDM�NGF�¤�Oa¥^¦�S³"MGC
LJBDMG���$�G�D�GLJF�KJ�D�é�D�GC
�DLJ�DIJKJ�D�éNGFDMé}gFDHGQSKJ�"����) e-

VGFDQSLJWGKUQSF�� BDIJC�FDKJMGFpVGQ"WYXZFD[GLUD��LJFDB���>�GMGN FDQS�"BD�GQS�GM�HGC
BDE��G�DMGH�KJHGFp¸nFDMGHGF �GW�M C
KJ�D�yFDQSHG�DMG�DFDMGNGFDM
�GM�N N�KJF ��FDC
FDMGLJIJKJ�D�GFDM }gFDQSFDKJ�D�GF BDEGNGFD�D[GFDMGNGFDM ���G�"HGBDEGFDM�WGNGFDQ�¢^FD�D�GMGKU[GFDM KJ� �aKJMGMGF �GW�M
¤�Oa¥^¦ �GFDQS��FDMGNGFDM # A�FDQ0ORQSWG�DFD²yNGFDQ + �GC
B�����FDMGC
LJFDIJIJ�GMGHyFDKJMGFDQ>FDKJHGFDMGFDMy~�WGQ"HGFD�GFDMGC
��FDKJC
Fp�"�GQ
FDKJM�[�WGM�[GQSFDLJFDC�ORQ oXZFY[GL��G���SBD²GLlNGBDMGM��"W�IJHGFDM�NGFP�a�D�GQ"KJLJLJF�{

1. ���G�"C
LJFDIJIJFDM�HGQ"�GM�NGIJFDHGFDM�NGFDQ�ORQSKUMG�DKJVGKJFDM 97

2. ���GC
���D�GIJFDM���MGN���MGVGBDC�C
FDM�NGFDQ+��[GLJKU�GKJLJ�DLJFDM 97

3. �aLJQ"�G[GLU�GQ"KJFDQSFDM�NGFDQ��>[GLJKU�GKJLJ�DLJFDM�KJM�FDKUMGF�����FDEGFDMGC
�D ¡[GIJ�GC2��WGNGFDIJI 97

4.
+ �GC
B�����FDMGC
LJFDIJIJFDMéFDKJMGFDC�¶�QS�GM�NGQSFDVGFDQSLUWGKJQSFDC _ BD�G�g¤�QSHGBDMGKUC
BDLJKJW�MGC
D�G��EGLJFDKUIJ��MGHGC�®WGN�FDQ
Projektebene)

A�KJF ôSÆG×DÈGÔZÄ Ð�Ä ÓDÒGÔZÄ ÕGÈ°Ê+Ö�ÇYÈGÆ�ÅJ×DÊG×DÈ�ÆG×ÝÖ�øiÖ
Ä ÈGõ4Ä ä�Ä ×DÈ �"�G��QSFàKJ�D�wKJMwNGKJFDC
F��<��EGC
�D�GMGKJLUL+��WGQ # ³"M NGFDQxOaQ a-

TGKJC FDM�LJC
LJFD�GFDMéNGKJFDC
F&��FDKJC
L�BD�GC�NGFDM7��KJFDIJ�"�DIJLJKJHGFDM�¥^QS�"BD�GQS��MGHGFDM7�GFDQSHGBDM�HGFDMGFDQiORQSWÉXZFD[GLJF #�, KJ�D�GLJKJH
KJC
L�BDEGFDQD��NGBD²�NGKJFDC
FwORQSKJMG�DKUVGKJFDM�[GIJBDQPBDQSLUKJ[��GIJKJFDQSLx��MGN �"��Q0BDIJIJF }gFDLJFDKJIJKJHGLJFDM LJQSBDMGC�VGBDQSFDMGL�HGF���B��D�GL
��FDQSNGFDM # ��MGFDKJMGKUHG[GFDKUL���EGFDQPN�KJFwHGQ"�GM�NGIJFDHGFDM�NGFDM ORQSKUMG�DKJVGKJFDM�[GBDMGM�C�WGMGC�L�NGBD�D� �"���GQSFDM �lNGBD²yFDK n-

�DFDIJMGF�¢^F�B��&��KJLJHGIJKJFDNGFDQ�HGFDHGFDMGFDKJMGBDM�NGFDQ�BDQSEGFDKJLJFDM # A�KJF�¦�WGLJ��FDM�NGKJH�[GFDKJL^�"�GQ�[GIJBDQSF�OaQSKUMG�DKJVGKJFDMÜE e-

96 f7CEBhgj9;<>6�G7N;LMp2Õ;3;8:N;=FCE64=�<>=/��q4�;<>I�64B!��H;<>L-n�g
97 ~�64LMA;=;9;648:L�p2Õ;8�r;B>6D<>=;648:6�Ì�8:A��h64r;I�6�64Pk�Fp2<�643;B>I'64LðLM<�143;m�q4NFp�9;<>6�?;A;8:3;q4=;9F64=;64=�~K64<>LM�;<�64B�6�q4NFp2}DN;LM64I>}D64=T:A;9;648-9;<>64LM6OLMAFCEq48-N;=;?;648:Q4=;9F648:I�}DN*B>q4LMLM64=;Z:m�N;P <>=Ö9;<>64LM64=ÖG7=;�;q4LMLMN;=FC;LM�;8:A;}D64RÖ=;<>143;I@}DNÖ?;<>64B@Ï�64<>I@}DNÖ< n-?;64LMI><�648:64=�gE~�64<\CE8:Í;R;648:64=ÖÌ�8:A��h64r;I�64=Ö57<>8:9$LM<>143$q4N;143�CE8:Í;R;648:648�G7=;�;q4LMLMN;=FCELÐq4NFp257q4=;9$q4HF648�LM143;=;64B�B\9;N;8:14364<>=;6��;qDLMLM64=;9F6�f7A;8:C;643;64=;LM5�64<>LÐ6�8:64=;I><>648�64=�g
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NGFD�GLJFDLaBDEGFDQ�M�KJ�D�GLM��NGBD²&NGKJFDC
F��"�GQxBDIJIJF + FDKJLJFDMw�"FDC
LJC
LJFD�GFDM�NGF ¶�FDC
FDLJ�DF C
KJMGN # ~�FDQS�DMGNGFDQ"LJFð)gBD�Ý��F n-

EGFDNGKJM�HG��MGHGFDM _ C # � # a^[��GMGMGFYM&� # � # NGBD�D�°�"�G�GQSFDM�� NGBD²&BD�G�D�!À�M�NGFDQS�GM�HGFDM&NGFDQ�ORQSKUMG�DKJVGKJFDM&MGW�LJ��F n-

NGKJH°��FDQSNGFDM # µ�KJFDQ��GBDL+NGFDQxOaQ"WYXZFD[GLUIJFDKJLJFDQ�N�KJFàC
�D�G��KJFDQSKJHGFà���G�"HGBDEGFàBDEG�D�G���DHGFDM �·��FDIJ�D�GFàA�KJC�[G� s-

C
KJW�MGFDM��G��MGFD�GFPOaQSKJMG�DKUVGKJFDM�NGBDC�ORQSWYXZFD[�L��GWGQSBDM�LJQSFDKJEGFDM���MGN���FDIJ�D�GFPFDC�EGFD��KJM�NGFDQSM�[���MGMGFDM #

���G��NGKJF Â�ÇYÙ
ßgÒ�ÛGÅaÆG×ÝÖlÂiÓDÔZÄ ïÝÄ Ô�GÔJ×DÈ ��MGN°KJ�GQSF îxÇÉÙ
ÒGê�ê�×DÈGÙ
ÔJ×DÅJÅÀÇYÈ�Êwõ Ç ×ÝÄ ÈG×Dê ÿa×DÃG×DÈ�Ù
õ
ãDÓDÅZÇYÙ
ê>ÕGÆG×DÅJÅ
EGKJM KJ�D�yKUMy��BDVGKJLJFDIk¦ EGFDQSFDKJLJC�FDKUMGHGFDHGBDM�HGFDMy��MGN �GBDEGF �GFDQ"C
�D�GKJFDNGFDMGF ��IJLJFDQSMGBDLJKU�GFDM NGFDQ OPEN-

�^KJLJFDQSBDLJ�GQi��WGQ"HGFDC
LJFDIJIJL # µ�KJFDQiC�WGIJI�M��GQ®MGWG�D�7FDKJMG��BDIxNGBDQSBD�G�®�GKJMGHGFD��KJFDC
FDM���FDQSNGFDM���NGBD²7BD�G�D� N�KJF
}gFDC
�D�GQSFDKJEG�GM�HGFDMÜNGFDQ���[GLJKU�GKJLJ�DLJFDMÜBY�GC�¶�QSBD�GBD� FDL^BDI # _  ���� � agBDMÜNGKJF�¶�FDHGFDEGFDMG�GFDKJLJFDMÜKJM�MGFDQS�GBDIUE
NGFDQ�¤�QSHGBDM�KJC
BDLJKJW�M½BDM�HGFDVGBD²GLP�GM�NªHGHG� # N��GQS�D�ªFDKJHGFDMGF ¶�FDNGBDMG[GFDM FDQ"HG�DMG�DL>��FDQSNGFDM C�WGIJIULJFDM # ³À�
�"WGIJHGFDMGNGFDM7�>EGC
�D��MGKJLJL�r # s # ¦7��FDQSNGF&KJ�D�éNGBDC �"�GQgNGBDC�EGFDHGIJFDKJLJFDMGNGF�OaQSBDTGKUC
V�QSWYXZFD[�L�FDQSBDQSEGFDKJLJFDLJF°� e-

EGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIl��MGN�N�KJFPNGBDQ"KJM��GFDQS��FDMGNGFDLJFDM���[�LJKJ��KJLJ�DLJFDM���WGQ"C
LJFDIJIJFDM #

� � NGBDC�¢^F�B�� K � OaQSWYXZFD[GL��D� FDMGLJIJBDC�LJFDM �RC�WGIJIULJFDM �DFDMGLJQSBDIJFp¢^FDB��&��KJLJHGIJKJFDNGFDQ _ XZF MGBD�D� OaQ"WYXZFD[GLU
�GM�N�¢^FDB���HGQ��G²GFPNGFDQ�OaQ"WYXZFD[GLUIJFDKJLJFDQ��D�GC
BD�&��FDM���KJLlFDKJMGKJHGFDM�W�NGFDQ�BDIJIJFDM�¢^FDBD�&��KJLJHGIJKJFDNGFDQSM�aqC
�D��WGM
�D�ûOaQ"WYXZFD[GLUEGFDHGKJM�MûFDKUM ö�Ö
ÇÉÈGÆ6Ö�×åä+×ÝÖ�ÔJÕ6ÄJÖ�×½Ò6ÇYÙyÆG×DÈ<Ä È ÷�ø^Ï^ù ÃG×DÙ
áDÛ+Ö
Ä ×DÃG×DÈG×DÈ*Â�ÇJÐYÊ�ÒGÃG×DÈ<ÇÉÈGÆ
Techniken �0NGBDC*NGFDQ ���G�"HGBDEGFDM�C
LJFDIJIJ��MGH BDMGHGFD��FDC
C
FDM FDQSC
�D�GFDKJMGLM�0�D��C
B�����FDMGC
LJFDIJIJFDM 98 # A�BDEGFDK
[GBDMGM FDCiC
KJ�D� � # } # �Ý�<C
W H�QS��MGN�IJFDHGFDMGNGFàC�WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GFà���G�"HGBDEGFDMp��KJF�NGKJF�³"NGFDMGLJKJ�"KJ[GBDLUKJW�M
�GW�M ��IJBDC
C
FDMnWGNGFDQ�NGKJFé¸nW�NGFDIJIJKJFDQ"�GM�H*��WGM ��MG��FDMGN��GM�HGC
�"�DIJIJFDMª��KJLO��¸n�^SA�KJBDHGQSB��&��FDM*�GB n-

NGFDIJM # ��IUC�}gFDC
LJBDMGNGLJFDKUI�NGFDC�¶>QS��MGNGQSFDVGFDQ"LJWGKUQSFDC�BDM ¢^FD�D�GMGKU[GFDM C�KJM�N � # } # NGBDC�£R���GQSFDM �GW�M ³SMGLJF r-
�GKJFD��CF����EGC�LJQSBD[GLUKJW�MGC
LJFD�D�GM�KJ[GFDM WGNGFDQPNGBDC�~�FDQS��FDMGNGFDMy�DFDMGLUQSBDIJFDQ0�aWG�"LJ��BDQSFD��FDQS[G�DFD�GHGFp�GWGQ"C
LJFDI l-
EGBDQ # A�KJFDC
F&¶�QS��MGN�QSFDVGFDQSLJWGKUQSFDC ��FDQSNGFDMéNGBDMGMé��WGM�XZFDNGF�� ¢�FDB��&��KJLJHGIJKJFDN��G� � FDKJLJFDQSF°���G�"HGBDEGFDM
�GM�N�¢^FD�D�GMGKJ[GFDM�FDQ"HG�DMG�DLM�ÉNGKJFP�"�GQ+C
VGFD�DKJFDIJIJFP��QSEGFDKJLJFDM��GKJI f QSFDKJ�D��C�KJM�N #
, KJ�D�GLJKJH�KJC�LM�YNGBD²���WGQqBDIJIJFD� NGKJF + �GC
B��&��FDMGC
LJFDIJIJ�GMGH�NGFDQ�)gFDVGFDQSLUWGKJQSFDC�[GFDKJM&��W�IJIJC�LJ�DMGNGKUH&�"WGQS��BDI FDQ
�GM�N�HGFDMGBD�7C
VGFD�DKJ�"KJ�DKJFDQSLJFDQiOaQ"WG�DFD²�KJC
L^����FDKJIxC�WGM�C
L�NGKJF°��QSFDBDLJKJ�GKULJ�DLx��MGN�£aQSFDKU�GFDKJL�NGFDQiEGFDLJFDKJIJKUHGLJFDM
OaFDQSC
W�MGFDM&�D��C
LJBDQS[�FDKJMGHGFDC
�D��QS�DMG[GL���KJQ"N&��MGN&BD�G�^MGFD�GBDQSLJKUHGF _ E�KJC
�GFDQ^MGKJ�D��LaEGFDQ"�G�D[GC
KJ�D��LJKJH�LJF�a��RKJL u-

BDLJKJWGMGFDM MGKJ�D�GL�BDMGHGF���FDC
C
FDMyQSFDBDHGKJFDQSL���FDQSNGFDMy[GBDM�M # �aW KJC�L�NGBDC�µ�KJMG�D�G�DKJFD�GFDMyBDM�NGFDQSFDQ _ OPEN-

�"QSF���NÝFDQ�ax ��GFDIJIJFDMy�"�GQ0}gFDC
�D�GQSFDKJE��GM�HGFDM NG�GQS�D�GBD��C�FDQS����MGC
�D�GL���MGNyNGKJFp��M�VGBDC
C
��MGHyC
����LJIJKJ�D�GFDQ
}gFDC
�D�GQSFDKJEG�GM�HGFDM ��WGQ0NGFD� FDKJHGFDMGFDM ¥^QS�"BD�GQS�GMGH�C
��KJMGLJFDQ"HGQ"�GM�N FDQS�"WGQ"NGFDQSIJKJ�D� # µ�KJFDQ��DFDKJHGLgC�KJ�D�nN�KJF
¥^QS��FDKJLJFDQSEGBDQS[GFDKJLl��WGM�¤�Oa¥^¦(�YBD�G�+NGKJFPKJ�D��EGFDQSFDKJLJC�KJM���BDVGKJLJFDI	¦��GKUMGHGFD��KJFDC
FDM��GBDEGF #

98 Ï�N;P <>=(�	q4�F<>I�64B-n(q4=;C;64LM�;8:A;143F64=F64=(Ì�8:A;H;B>64P 9;648	S7q48:LMI�64B>B>N;=FCb9;<�64LM648	Ï�N;LMq4P�Pk64=;LÐI>64B�B>N;=FCb?;C;Bhg�G b-LM143;=;<>I�I 5.2.3.
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Ã À�Ä¤¾F�(ª�¼jý���ú�¿ý�Å�½\»�Å�òÐÀ�Ä¤Â�»¬�À�ÄV¾ý���ú�À�Ä � »��Ñº�Ä�¬�À�Äj½\»�Å�À�»�½�»¬ Rahmenbedingungen

A�FDMn�"IJFDTGKJEGIJFDMy� ��HGBDMGHn��KJLg~�FDQÀ�DMGNGFDQS�GM�HGFDM NGFDQ���MG�"WGQ"NGFDQS��MGHGFDMn�GM�NÊ)gBD�G��FDMGEGFDNGKJMGH��GM�HGFDM
K � OaQSWYXZFD[GLU�GFDQSIJBD�G���GBDEGF�KJ�D�ÜEGFDQSFDKJLJC>K � �GWGQSKUHGFDM7��BDVGKJLJFDI�BDIUC FDKJMGFDMé�a�D�G��BD�D�GVG��MG[�L�NGFDQ®¤>Oa¥^¦
�aLJBDMGNGBDQ"NGEGFDKJC�VGKJFDIJFwKJNGFDM�LJKJ�"KJ�DKJFDQSL # ¤�Oa¥^¦ IJKJFD�"FDQSL��D��BDQPFDKJMGKJHGF°[GIJBDC
C
KUC
�D�GF ��MGC
�DLJ�DF���NGKJF C�KJ�D�y�D�GQ
}gFDQS�G�D[GC
KJ�D�GLJKUHG��MGH ��WGM ~�FDQS�DMGNGFDQ"�GM�HGFDM KJ� IJBD�G�"FDMGNGFDM OaQSWYXZFD[�L>MG�GLJ�DFDM IJBDC�C
FDM �^NGBDC7ORQSW�EGIJF��
��KJQSNéBDEGFDQ�MGKJ�D�GLqNGKUQSFD[GL^BDN�QSFDC
C
KJFDQSL # ~�WGQ�BDIJIJF�� NGQSFDK^EGFD���D�GQSLJF&C
WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GF&¶�QS��MGN�KJNGFDFDM
��FDQSNGFDMwBD�G�D� KJMw¤�Oa¥^¦ BDMGHGFDC
V�QSWG�D�GFDM��·BDEGFDQ�KUMwNGFDM �GFDQS�"��HGEGBDQSFDMw³SMGC�LJBDMG�DFDM MGKJ�D��L+NGFD��LJIJKJ�D�wH e-

MG��H��GFDQSBD��C
HGFDC
LJFDIJIULM{
1. ³SLJFDQSBDLJKJ�GFP¥^MGLJ��KJ�D[�IJ��MGH
2. ³SMG[�QSF���FDMGLJFDIJIJFP���GC
IJKJFD�"FDQS�GMGH
3. ��WGMGLJKUMG��KJFDQSIJKJ�D�GF ��GBDIJKJLJ�DLUC
C
KJ�D�GFDQ"�GM�H

¶�FDQSBDNGF>BD�G�D�°NGBDC®��MG��FDMGNGFDM&NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F�KUM°NGFDQ^OaQSBDT�KJCg�GBDLaHGFD�DFDKJHGLM��NGBD²°FDKJMGF>[GW�MGC e-

�G�GFDMGL Ä ÔJ×ÝÖ�Ò�ÔZÄ ïD×pÏ^ÈGÔJßàÄ áDÓDÅZÇYÈGÊ �G�D�G�"KJHGFDQ>A>KJC
[��GC�C
KJWGM EGFDNGBDQS�>�GM�NnKUMnNGFDQ>��WGWGVGFYQSBDLJKJW�Mn��KJLgNGF��
���GMGNGFDM FDKJMGKUHGF�OaQ"WGEGIJFD��F�BD�G�"��KJQS�"L # ���G��NGKJFDC
F�OaQSW�EGIJF���F��GMGNÜNGKJF�HGFD���D�GIJLJFDMÜ���GC��GM�HGC
BDM�C
�DLJ�DF
��FDQSNGF KJ�D�yKJM �>EGC
�D��MGKJLJL�r # ¦yMGWG�D�yMG�D�GFDQ>FDKJM�HGFD�GFDM # ¶>QS��MGNGC
�DLJ�DIJKJ�D�yKJC
L�KJLJFDQSBDLJKU�GFp¥^MGLJ��KJ�D[GIU�GM�H
��KJL6NGBD�D�GHGFD���GQSKUHGFDMwQSFDHGFDIJ���D²GKJHGFDM()gFD�GKJFD��CPNGFDCP���GM�NGFDM ��M�N NGFDQ��>MG��FDMGNGFDQ�BDEGFDQxNGKJFàFDKJMG�DKJHGF
¸y�GHGIJKJ�D��[GFDKJLM���"BD�D�GIJKJ�D�GF���MG�"WGQSNGFDQS��MGHGFDM&NGFDC®����MGNGFDM��4N�KJF C
KJ�D�wKJ���^BD�G�SF NGFDCiOaQSWÉXZFD[GLJFDC®�GFDQS� n-

NGFDQSM ��BDM�HGF���FDC
C
FDM��Ý���D�GC
FDLJ��FDM # A�KJFwNGBD�D� MGW�LJ��FDMGNGKUHGFw�G���SBDMGHGQSFDKJ�D�GFw��WG�&���GMGKJ[GBDLJKJWGM�[GBDMGM
� # } # NG�GQS�D� NGKJF�¥^M�LJ��KJ�D[GIJ��MGH EGFDKJ� ���GMGNGFDMp�GW�Q�¤�QSL+FDTGLJQSFD� �GFDQSFDKJMG�SBD�D�GLq��FDQSNGFDM # ¦�WG�D�pHG��M s-

LJKJHGFDQ���KUQS[GL6C
KJ�D� NGKJF�³"MGLJFDH�QSBDLJKJW�MpFDKJMGFDC0¸nKULJBDQSEGFDKJLJFDQSCPNGFDQ��>�GM�NGFDMGWGQ"HGBDMGKUC
BDLJKJW�MpKUMpNGBDCP¥^MGLJ��KJ� k-

IJ�GM�HGC
LJFDB�� BD�GC # �aWpC
LJFD��LqKJ����FDQ+XZF ��BDMGNÜBDIJC��"BD�D�GIJKJ�D�GFDQg��MGC
V�QSFD�D�GVGBDQSLJMGFDQg�D��Qg~�FDQS�"�GH��GM�H ��NGFDQ
BD�G�D�7MGWG�D�éBDIJC ~�FDQÀ��KJLJLJIJFDQ®EGFDK'��M�C
LJKJ����KJHG[GFDKJLJFDM��D��KJC
�D�GFDM����GM�NGFDM7�GM�N�¥^MGLJ��KJ�D[�IJFDQSM7NGKJFDMGFDM
[GBDMGM �ÉNGBPFDC�KU�Ý��IJFDKJ�D�GLJFDQ��"BDIJIJFDM���KJQSN �ÉNGKJFPORQSW�EGIJFD��BDLJKJ[��GW�M�EGFDKUNGFDM��aFDKJLJFDM��D��EGFDLJQSBD�D�GLJFDM #

¶�FDHGFDMGC
LJBDMGN�NGFDQ.)gFD�GKJFD��C*C
W�IJIJLJFDM MGBD�D� ¸y��HGIJKJ�D��[GFDKJL IJBD�G�"�"�D�GKJHGF�¢^FDKJIJF�NGFDCª�a ·C
LJF���CªWGNGFDQ
HGQS��MGN�IJFDHGFDMGNGF �"BD�D�GIJKJ�D�GF C
WG��KJF H�HG� # BD�G�D� LJFD�D�GM�KJC
�D�GFà¥^MGLJC
�Y�GFDKJNG��MGHGFDMwC
FDKJM # �RW ��KJQ"NwNGBDCP�a  s-
LJF�� BDIJC
W Ä Èpô"ÈGÓÝÖ�×Dê�×DÈGÔJ×DÈ ��FDKJLJFDQSFDMGLJ��KJ�D[GFDIJLM��N�KJF�KJ�&��FDQ���KJFDNGFDQ�BDIJC>A�KJC
[G��C
C
KUWGM�C
H�QS��MGNGIJBDHGF��"�GQ
NGKJF°��FDKJLJFDQSF°¥^MGLJ��KJ�D[GIJ��MGH7�GFDQSBDMGHGFD�DWGHGFDM7��FDQSNGFDM # ¦>�GQ®NG��QS�D��KUMG[GQSFD��FDMGLJFDIJIJF°���GC
IJKJFD�"FDQS�GMGH��D�
¢^FDC
LJ�D��F��D[GFDMy�GMGN ��FDMGMy�$�GHGIJKJ�D�yKJM�[GQSFD��FDMGLJFDIJIJFp³SMGLJFDHGQSBDLJKUWGMyNGFDC��6 ·C
LJF���C�KJM NGKJFp��QSEGFDKJLJC
B b-

IJ�D�G�"F°[��GMGMGFDM7MGFD�GF°~�W�QSC
LJFDIJIJ��M�HGFDM7NGFDC����GM�NGFDM KJM7NGKJFw��FDKJLJFDQSFw�6 ·C
LJF���FDMGLJ��KJ�D[GIJ�GMGH ��KJL��GF r-
LJQSFDLJEGBDQSF������ f � BDMGN�FDKJMG�"IJKJFD²GFDM #
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�a�D�GIJKJFD²GIUKJ�D�Ü��FDKJC
LqBD�G�D�p¤�Oa¥^¦ NGBDQSBD�G���GKUM �¡NGBD² Qualitätssicherung M�KJ�D�GLqIJFYNGKJH�IJKJ�D�ÜBD��C�FDKJMGFDQ
BDEGC
�D�GIJKJFD²GFDMGNGFDM ¢^FDC
LJV��GBDC
F [G��QS� �GW�Qw��E�MGBD�Ý��F NGFDC �6 ·C
LJF���C EGFDC
LJFD�GFDM#NGBDQS� # }gFDK � ¢�FDC
LJFDM
C
WGIJIULJF�FDC®C
KJ�D�&�GKJFDIJ��FD�GQ��G� FDKJMGFDMw[GWGMGLUKJM��GKJFDQSIJKJ�D�GFDM°��MGNw��FDM�Mw�$�GHGIJKJ�D�wNG�GQS�Y�°HGFDFDKJHGMGFDLJF �aWG� t-
��BDQSF&LJFDKJIJBD�GLJWÝ��BDLJKJC
KJFDQSLJFDM7OaQ"WG�DFD²7�GBDM�NGFDIJMéNGFDQiBD�G�®C
����LJIJKJ�D�GF°¥^MGLJ��KJ�D[GIJ�GM�HGC
BD�G�"HGBDEGFDM7EGFDLJQSKJ�"�"L #
A�BDC����G�"C
LJFDIJIJFDM �GM�N ¥^KUMG�GBDIJLJFDMy�GW�M ¥^M�LJ��KJ�D[GIJ��MGHGC�QSKJ�D��LJIJKUMGKJFDM ��C
KUMGM��GW�IJIJFpA�WG[��G��FDMGLJBDLJKJWGM NGFDC
 ��GFDIJIJ�DWGNGFDCw��MGN A�WG[��G��FDMGLJF��D�Ý� ��EGFDQSEGIJKJ�D[*�GM�Nª�D�GQàµ�BDMGNG�GBDE��GM�H*NGFDC �a ·C
LJF���C C
KJMGN*�GKJFDQ
��FDKJLJFDQSFP��KJ�D�GLJKJHGFP��C
VGFD[GLJF #
+ �GC
�DLJ�DIJKJ�D� �D� N�KJFDC
FDM N�QSFDK®C�WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GFDM ¶�QS��MGNGKUNGFDFDM �GBDLgNGKJFé}gFDLJQSBD�D�GLJ�GM�HnNGFDQ �RWG� t-
��BDQSFDS¥^TGVGFDNGKJLJKJW�M&KJM°��BDVGKULJFDI ¡ HGFD�DFDKJHGLM� NGBD²&�"�GQ�FDKJMGF>�GW��GF £aIJFDT�KJEGKUIJKJLJ�DLaNGKJF ÒGÓDÔZÄ ïD× ÇÉÈGÆwÓÝÖ�×DÒ�ÔZÄ ïD×ÞG×DÅJÃGÙ
ÔUÕ+Ö¨ÊGÒ�È+Ä Ù�ÒGÔZÄ Õ�È°ÆG×ÝÖ®â¡×YÒGê�êwÄ ÔJÊ�ÅZÄ ×DÆG×ÝÖqêwÄ ÔRÏiÄ ÈGÃG×Dõ Ä ×DÛ+ÇÉÈGÊ&ÆG×ÝÖ�ÿa×ÝÖ�ÈG×ÝÖ ÐÉÒGÛ6Ö
ÇÉÈGÊG×DÈ BDMGC�LJFDIJIJF�NGFDQ
VGBDC
C
KU�GFDM }gFD�"WGIJHG��MGH FDKUMGFDCÜ�a�D�GFD��BDCÜK � ¸nKJLJLJFDIJVG�GMG[�L>C�LJFD�GFDM ���G² # ���G�D� ��FDMGM ¤�Oa¥^¦ ��KJL
NGF�� ��FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI�FDKJMGFp��QSL�HGQ"WGEGFDC��a�D�GFD��BpEGFDQSFDKJLJC
LJFDIJIJLM�RC�WyC
WGIUI�N�KJFDC
FDQ�OR�GM�[GLgLUQSW�L z-

NGF�� KJM°NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F�EGFDQ"�G�D[GC
KJ�D��LJKJH�La��FDQSNGFDM # ¤��GMGF>NGF�� ��EGC
�D�GMGKJLJLÇr # s # ¦°�D�&C
FD�GQ���W r-

�D�GHGQSFDKJ�"FDM �xC
W�IJI��GKJFDQ&C
�D�GW�M BD�G�°��FDC
FDMGLJIJKJ�D�GF ¥^KJHGFDMGC
�D�GBD�"LJFDM���KJM�HGFD��KJFDC
FDM���FDQSNGFDM ��N�KJF FDKJMGF
C
WGIJ�D�GF�BD[GLJKU�GF���MGN [GQSFDBDLJKJ�GFà�aFDIJEGC�LJW�QSHGBDMGKUC
BDLJKJW�MpBD�G�D�pEGFDKq~�FDQS��FDMGNG��MGHpNGFDC>�^FDEGFDMGC
�� ·[GIJ�GC
� o-

NGFDIJIJCpFDQS�$�GHGIJKJ�D�GFDM {xA�BDCp�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI _ NGBDC EGFDK0HGQh�G²GFDQSFDM½OaQ"WYXZFD[GLJFDM½C
W�HGBDQ���WGM½NGFDM
¢^FDB �&��KJLJHGIJKJFDNGFDQSMÜC
FDIJEGC�L^FDQSC�LJFDIJIJL^��KUQSNÜ�GM�NéC�WG��KJL^[GFDKJM7��WGM7BD��²GFDMé�GWGQ"HGFDHGFDEGFDMGFDC��a�D�GF���B&KJC
La
C
LJFDIJIJLgIJFYNGKJH�IJKJ�D�nFDKJMGFpHGQ"WGEGFd��EGFDQSC�KJ�D�GL��GM�Nn�RLJQ"�G[GLJ��Q>NGFDC�OaQSWÉXZFD[GLJFDC�NGBDQ _ NGKJFé��[GLJKU�GKJLJ�DLJFDM�a # ¥^C
IJKJFDHGL+EGFDK�NGFDMp¢^FDB�����KJLJHGIJKJFDNGFDQSM �·NGKJFDC
F�HGQ"WGEGFDMp��[GLJKU�GKULJ�DLJFDMÜN��GQS�D�pNGKJF + �GW�QSN�MG��MGHp��WGMÜ�>�G�"H a-

EGFDM���MGLJFDQ7¥^KUMGEGFD�DKJFD�G�GM�H�KU�GQSFDQ7¥^QS�"BD�GQ"�GM�HGFDM��D���"�GIUIJFDM # ����²GFDQSNGFD� ���GQSNGF KJM N�KJF OPEN-

³SMGC�LJBDMG� FDKJMGF MGFD�GF ��[GLJKU�GKJLJ�DL�����MGVGBDC
C
��MGH°NGFDCi~>WGQSHGFY�GFDMGCj�°�D�GQ�}gFDQS�G�D[�C
KJ�D�GLUKJH��GM�H ��WGMw~�FDQS� n-

NGFDQS�GM�HGFDM�BD�G�"H eM�WÝ����FDM _ �GHGI # ��EGC
�D��MGKJLJLBr # s # ¡ a #
+ ��FDKg��FDKJLJFDQSFÜ��C
VGFD[GLJF��6���G�D�GLJFéKJ�D� KJM NGKJFDC
FD� )gBD�Ý��FDM �GWGMnNGFDQ �RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M BD� f-

HGQSFDKJ�"FDM # + �Ý� FDKJMGFDM C
WGIUI�BD�G�D��KJM NGKJFDC
FDQ0~�W�QSHGFD�GFDM�C
��FDKJC
F ø^ÅJÒGÈ6ÇYÈ�ÊyÒ�ÅJÙ$�^×DÙ
Ù�Õ+Ç�Ö�áD× aufgefaßt

��FDQSNGFDM # ���G�D�7NGKJF°OaIJBDMG��M�H7C
FDIJEGC�LxKJC�L�C�LJ�DMGNGKUHGFDQP~�FDQS�DMGNGFDQ"�GM�H ��MGN���MG��WGQS�GFDQ"C
FD�GEGBDQSFDM ¥^QSFDK g-

MGKJC�C
FDM&BD�GC�HGFDC
FDLJ�DLR�GM�N&C
W�IUIJLJF>C
WG��KJLRMGKJ�D�GLRBDIJCg�"FDC
LJHGFDC
�D�GQSKJFDEGFDMGF�)gFDHGFDIa�GFDQ"C
LJBDMGNGFDM&��FDQSNGFDM # ���
NGKJF�OaIJBDM��GM�H°BDIJCO)gFDC
C�WG�GQS�DF��GM�NwBD�G�D�wBDIJCi¸ WGLJKU�GBDLJKJW�MGC�KJMGC�LJQ"�Ý��FDMGL6MG�GLJ�DFDMw�D�°[���MGMGFDM��4E�KJFDLJFDL6FDC
C
KJ�D�°BDM ��C
KJF��"�GQ�BDIJIJF�¢^FDBD�&��KJLJHGIJKJFDNGFDQ�LJQSBDMGC�VGBDQSFDMGL6�D�w��B��D�GFDM # + �Ý��BDMGNGFDQSFDMwKJC
L6NGKJF�}gFDC
�D�GQS� n-

[G��MGHÜBD�G� ßg×DÈ+Ä ÊG×Díaõ
×DÈGÔZÖ�Ò�ÅJ×�þ�ÕGÓÝÇYê�×DÈGÔJ× FDKJMÜ��KJ�Y�GLJKUHGFDC>¸nKJLJLJFDIM�¡�G� �"I FDTGKJEGIJF���MGNÜC
KJLU�GBYLJKJ�GF�¥^M t-

C
�D�GFDKJNG��MGHGFDM*�D� FDQÀ�$�GHGIJKJ�D�GFDM # ¥qTGKJC�LJKJFDQSFDM*�D� �GKJFDIJF7A�WG[��G��FDMGLJF���KJLi�GWG�GFD�¬��EG�G�DMGHGKJH�[GFDKJL s-
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HGQSBDN ��C
Wy�DKJFD�GL�FDKJMGFp��MG��WGQ"�GFDQSC
FD��EGBDQSFp¥^MGLJC
�D�GFDKJN��GM�H BD�GLUWG��BDLJKJC
�D�nNGBDC&��[GLJ�GBYIJKJC�KJFDQSFDMn�DBD�GIJQSF i-
�D�GFDQ�A�WG[G�G��FDMGLJFPMGBD�D��C
KJ�D� #
½ »�¿À�Äj¼j¿§¾�¿�¿V½�»\Å��ã¾�Äk¬�ýÀ�¿�Â�Å�¾�ý���ú�À � ÄjÃ�À�ý¿, �D�GQSFDMGNÜFDC>�"�GQ�N�KJF�£aIJFDTGKUEGKJIUKJLJ�DLqFDC
C
FDM�LJKJFDIJIqKUC
LM�¡C
KJ�D�ÜBD�G����FDMGKUHGF�A�WG[��Ý��FDMGLJF��D�éEGFDC
�D�GQS�DMG[GFDM �
C
W �"WGQ"NGFDQSL6NGKJFàORQSBDTGKJCiBDEGFDQ���MGLJFDQSC�LJ��LJ�D�GM�HpEGFDK+NGFDQ�LJ�DH�IJKJ�D�GFDMp��Q"EGFDKJL�BD�G�D� KJM £aW�QS� �GWGMp~�WGQSI a-

HGFDMp�"�GQ�A>WG[��Ý��FDMGLJF��¡NGKJF�BD�G�����GMGNGFDMG����MGC
�D� �¡BDIJCk��EGFDQ"EGIJKJ�D[����D�GQ��aLUQS��[GLJ��QSKJFDQS��MGHpNGFDQ�¶�FDNGB n-

[GFDM�W�NGFDQiBDIJCà�>WÝ�����GMGKJ[GBDLJKJWGMGC�HGQ"�GM�NGIJBDHGF°FDEGFDM7NGWG�D��K ����FDQP��KJFDNGFDQPEGFDM��GLJKUHGL���FDQSNGFDM #�, � h-

QSFDMGN EGFDKJC
V�KJFDIJC
��FDKJC
F }gFD�D[ _ s�e�e�e �l� #  � �  �ha>F���VG�"KJFD�GIJL�¶�QSBD�"KJ[GFDM �GM�N BDM�NGFDQSF Überichtsdoku-

��FDMGLJF�EGFDK^}gFDNGBDQÀ���D�7FDQSC
LJFDIJIJFDM7��MGNéMGKJ�D�GL^BD�G�"�D�GEGFD��BD�GQSFDM �ÝC�W7�GBDIJLJF�KJ�D�7N�KJFDC KJMé�GKJFDIJFDMé£a�DIJIJFDM
�"�GQg��FDMGKJHÜC
KJM�MG��WGIJI # + FDMGLJQSBDIJF�£RQSBDHGFDMé��FDQSNGFDMÜK ����F�Qg��KJFDNGFDQD�GBD�G�D�éKJMéA�KJC
[���C
C
KUWGMGFDMé��KJL^�GF r-
C
�D�GKJFDNGFDMGFDM OaFDQ"C
W�MGFDM ��BD�G�"LJQSFDLJFDM |��GKJFDQ&[���M�MGFDM N�KJFnFDKJMÝ��BDI FDMGLJ��WGQS�"FDMGFDM + FDKJ�D�GMG�GMGHGFDM W�NGFDQ
���GQS�DEGFDC
�D�GQSFDKJE��GM�HGFDMéFDKJMGFDMÜH��GLJFDM7¥^KJM�C
LJKJFDHéKJMéNGKJF&¢^�GFD��BDLJKJ[7�GFDQS��KJLJLJFDIJM # A�BDQS�GEGFDQg�GKJMGBD��C � a-

EGFDMpC
KJ�D� FDKJMGKUHGF�A�WG[��G��FDMGLJL  ¡VGFDM _ ��MG��FDMGNG�GM�HGC
�"BDIJIJNGKJBDH�QSB�����F��¡¶�QÀBD�"KJ[GFDMp�D�Ý� �a�D�GKJ�D�GLJFDMÝ� o-

NGFDIJIM�D�"BD�D�GIJKJ�D�GF0�GM�N�LJFD�D�GM�KJC
�D�GF0¶�IJW�C
C
BDQSF���¥^MGLJ��KJ�D[�IJ��MGH�C
QSKJ�D�GLUIJKJM�KJFDM ��¶�FDC
V�QS�D�D�GC
V�QSWGLUWG[�WGIJIJF>FDLJ� # a
C
W�C
FD��QiKUM7NGFDQiORQSWYXZFD[�LJV�QSBDTGKJC FDLJBDEGIJKJFDQSL��GM�N7EGFD���D�GQSLM��NGBD²7FDCàM�KJ�D�GLxC
KJM�MG��WGIJIxC
�D�GFDKJM�LM��NGKJFDC
Fw�D�
�GFDQSEGBDMGMGFDM # ³S�D� ��FDQSNGFÜNGBD�GFDQ�F���VG�"FD�GIJFDM �aKJM FDKJMGFDQ ~>WGQ"HGFD�GFDMGC
��FDKJC
Fé��WGQ BDIJIJFD� NGKJFé��FDMGKJHGFDM
�GM�N �DFDMGLJQSBDIJFDM A�W�[G�G��FDMGLJF NG�GQS�D��}gFDQSFDKJLJC
LJFDIJIJFDM �GW�M�~�W�QSIJBDHGFDM��D� �GM�LJFDQSC
LU�GLJ�DFDM �xNGKJF FDQS�"B h-

QS�GM�HGC�HGF����D²�WG�GM e�GKUM�FDQSC
LJFDIJIULl��FDQSNGFDM #

��IJC���FDKJLJFDQSF���MGLJFDQSC
LU�GLJ�D�GM�H NGFDQ0¥^MGLJ��KJ�D[�IJFDQ0EGFDK�KJ��QSFDQPLJ�DHGIJKJ�D�GFDM ��QSEGFDKJL�C
W�IJIJFDMyKUM NGFDQ>~�WGQ"H e-

�GFDMGC
��FDKJC
F&NGKJF&¤�Oa¥^¦�S}gFDC
�D�GQSFDKJE��GM�HGFDMé�GW�M7���G�"HGBDEGFDMé�GM�N7¢^FD�D�GMGKJ[GFDM7EGFDM��GLJ�DLx��FDQSNGFDM # ~�WGQ
BDIJIJF����GMGFDQS�SBD�GQSFDMGFP¥^MGLJ��KJ�D[GIJFDQ��GBDEGFDM�C�W�N�KJF0¸y�GHGIUKJ�D�G[GFDKJL�C�KJ�D��C
�D�GMGFDIJIlKJM�NGKJFPMGFD�GFDM����G�"HGBDEGFDM
FDKJMG�D�GBDQSEGFDKJLJFDMÜ�GM�Né��FDQSNGFDMéBD�G��LJ ·VGKJC
�D�GF�£aFD�GIJFDQ��G�GFDIJIJFDMéC
WG��KJF�EGFD���D�GQSLJF&¸nFDLJ�GWGNGFYM7BD�G�S��FDQ k-

C
B���HGF���B��D�GL #
ñ ý»�Ã�À(¿jýÀ�ú�À�»¥òÐº�» ñ Äâ�ÑÁ�ú�ÄV½\»�Å�À�»�¬�À�Ä	Ã�À�¿À�ý�¾ýÅ�¿À�» Personen

¥^KJM&��FDKJLJFDQSFDQ^��C
VGFD[GL^��NGFDQqKJM�¤�Oa¥^¦±�D�°[��GQS��[�WG����LÐ� KJM°NGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKJW�M&BDEGFDQ��DFDMGLJQSBDI
EGFD�GBDMGNGFDIJL���KUQSN ��KJC�L�NGBDCà¥^KJMGEGFD�DKJFD�GFDM��GW�M ¥^QS�"BD�GQS��MGHGFDM�NGFDQPEGFDLJFDKJIUKJHGLJFDM�OaFDQSC�WGMGFDM #@, KJF WGEGFDM
BDMGHGFDNGFD�GLJFDLM����FDQSNGFDMpNGKJF�¥^QS�"BD�GQS��MGHGFDMÜC
�D�GW�MÜNG��QS�D�éN�KJF�BD[GLJKJ�GF�)gW�IJIJF�NGFDQg¢^FDB�����KJLJHGIJKJFDNGFDQgEGFDK
NGFDQ°���GC�HGFDC
LJBDIJLJ��MGH NGFDC7ORQ"WG�DFD²Ý��WGNGFDIJIJC7KJM NGBDC7~>WGQSHGFD�GFYM�FDKJMG�"IJKJFD²GFDM # �^FDQSMGFDQS�"BD�GQS�GM�HGFDM�BD�G�
���GMGNGFDM����MGN ¥^MGLJ��KJ�D[GIJFDQ"C
FDKJLJF���FDQSNGFDMpBD�G�D�pBDIJCP��FDC
FDMGLJIJKJ�D�Ü�"�GQ�NGKJF�¥^M�LJ��KJ�D[GIJ��MGHpFDKJMGFDC>BDM�H e-

��FDC
C
FDMGFDM��6 ·C
L F���C�BDMGHGFDC
FD�GFDM���MGN�C
LJFDIJIJFDM�FDKUM��D�GC
�DLJ�DIJKJ�D�GFDC�OaQ"WYXZFD[GLJFDQSHGFDEGM�KUC�NGBDQ #
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"�²*; )c; %L)+; %�)+C ��9Q1�» )+H�4 .0)�C70GBK(46)+%�v�9:357�K09$-�%(.�)+%¶/	; %(,�)+; %¶'d; G	K(4Z; .0)0/ Pro-

» )+H�46)+9:.0)�M+%0; /	I('*)�@ G	K()0/[3�j�9�,+; )yz[)0/�467+@ 4Z-0%�.yAB-0H�j0%(354Z; .�)+9���9Q10» )+H�46)!l�1�% hohemY )�9:4 ist.“(l�.�@ S�=&70G	Hk�+*+*+m0I�_&S�m(p+*�b
¶�IJFDKJ�D�G�DFDKJLJKJH°��KJQSN&NGFDM°¥^M�LJ��KJ�D[GIJFDQSM&BDEGFDQD� ��KJF�W�EGFDM&EGFDC
�D�GQSKJFDEGFDM �E��MGLJFDQSC�LJ��LJ�D�GM�H°KUM°£RWGQS���GWGM
}gFDC
�D�GQSFDKJEG�GM�HGFDM��D�����G�"HGBDEGFDM���MGN&¢^FD�D�GMGKU[GFDM&C
W���KJF>~�WGQ"IJBDHGFDM&BDMGHGFDE�WGLJFDM �DC�W&NGBD²�NGKJF>KUMGN�KJ� i-

NG�GFDIJIJFDM�¥^QS�"BD�GQ"�GM�HGFDM��G��EGFD���D�GQSLJFP��WGMG�DFDVGLJFPBDMGHGFDQSFDKJ�D�GFDQSLl��FDQSNGFDM�[��GM�MGFDM #

5.2.2. µ¶�����85�6 ��7��!��5��·f^�� ��X�"±� ���
+ �GC
B�����FDMÝ�SBDC
C
FDMGN7IJ�D²�L�C
KJ�D�éBD�G�D�7KUMéNGFDQi��QSH��G��FDMGL BDLJKJWGM7NGFDCà��WGQSKUHGFDM���EGC
�Y�GM�KJLJLUCàNGBDC C
�D�GW�M
KJMw��BDVGKJLJFDIFswBDM�HGFDC
VGQ"WG�D�GFDMGFà�RVGBDMGM��GM�HGC��GFDQS�G�DIJLUMGKJCP�D��KJC
�D�GFDMwHGQh�G²�LJ�$�GHGIJKJ�D�GFDQ�£aIJFDTGKUEGKJIUKJLJ�DL+��MGN
VGQS�DC
[�QSKJV�LJKJ�GFDQ�[�WGM�[GQSFDLJFDQgµ�BDMGNGIU�GM�HGC
BDM�IJFDKJLJ��MGHéFDQ"[GFDMGMGFDM # ���G�gNGFDQ®FDKUMGFDM7�aFDKJLJF�C
LJFD�GL^NGKJF&��MGB b-

�G�DMGHGKUHGF��ÝBD[GLJKU�GF&�aFDIJE�C
LUWGQSHGBDM�KJC
BDLJKUWGMéNGFDQ®¢^FDB��&��KJLJHGIJKJFDNGFDQP��KJLx¥^KJMGEGFD�DKJFD�G�GMGH7KJ��QSFDQi�^FDQSMGFDQS�"B h-

QS�GM�HGFDM �4���D��QSFDMGNwBD�G��NGFDQxBDMGNGFDQSFDMw�aFDKJLJFà[�WGM�[GQSFDLJF*��MGLJFDQSC�LJ�GLJ�D�GM�HwNGFDQ�¢^FDBD�&��KJLJHGIJKJFDNGFDQ gerade

BD�G�D�Ü�GW�MpNGFDMÜ¥^MGLJ��KJ�D[�IJFDQSMpC
FDIJEGC
L�HGFD�"WGQSNGFDQ"Lq��KJQ"N # A�KJF�¤�Oa¥^¦�S³SM�C�LJBDMG�����"�GQ�NGKJF�KJ�D�éKUMÜNGKJFDC
F��
��BDVGKJLJFDIlNGKJFP¶�QS��MGN�IJBDHGFDM�C
�D�GBD�"�"FDM���KJIJIM�YC�WGIJI�NGBDC��RVGBDM�MG��MGH�C
�GFDQ"�G�DIJLJMGKUC�NGBD�GKJM�HGFD�GFDMGN�I��C
FDM �YNGBD²
FDKJM �^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI>C
WG��KJFy���G�"HGBDEGFDM�EGFDC
�D�GQSFDKJE��GM�HGFDM BDIJCp[GW�MG[�QSFDLJF���MGLJFDQSC
LU�GLJ�D��MGH �D��Q
~�FDQS�"�GHG�GM�HÜC
LJFD�GFDM���N�KJFDC
F�BDEGFDQgNGFDMé�^FDQSMGFDQS�"BD�GQS��MGHGFDMÜ��MGNéC
KULU�GBDLJKJ�GFDMé¥qMGLUC
�D�GFDKJNG��MGHGFDMÜNGFDQ�E e-

LJFDKJIJKJHGLJFDM�OaFDQSC�WGMGFDM���MGLJFDQSHGFDW�QSN�MGFDL�C
KUMGN # A�KJF0�"WGIJHGFDM�NGFDM�OaQSKUMG�DKJVGKJFDM��GBDEGFDM�C�KJ�D��BDIJC���WGM�C
F��G�GFDMG�
BD�GC*NGFDM�K � �GWGQSKUHGFDM ��E�C
�D�GM�KJLJLwEGFDC
�D�GQSKJFDEGFDMGFDM ��MG�"WGQ"NGFDQS��MGHGFDM FDQ"HGFDEGFDM �GM�N ��FDQSNGFDM NGKJF
¶�QS�GM�NGIJBDHGFP�"�GQ+NGKJFP¤�Oa¥^¦�S³"MGC
LJBDMG�PC
FDKUM {
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• ¸^¹uº�¹u»®¼®»®½�º�¹¿¾d¹uÀuÁMÂ�Ã�¹uÃjÄ�»®Å�Àu¹¿Æ¶Â�Ç9ÇÉÈ�Ã�»®Ê�Ë2º�»�Â�ÃÌÈ�Ã�ÍÎ»�Å�Àu¹�Ï^ÀuÐ�Ë2Å�ÀuÈ�Ã�½�¹uÃ�Ñ
ÁMº�¹uÅ�¹uÃ�»®ÇÓÒÔ»®º�º�¹ lpunkt;

• Õ¶È�Ë�¼®»�º�Ë2º�»®Ö×Å�Â�ØuÅ�Ù
¹uÀuº�»�½�¹¿Ú�Â2Ð�ºDÙ'Ë�Àu¹¿Í�È�ÀuØuÅj»®º�¹uÀuË�º�»�Ö�¹¿Ï^Ã�ºDÙ'»®ØuÊ�¼®È�Ã�½�Û�» n-

Ê�Àu¹ÜÇ9¹uÃ�º�¹u¼®¼®¹%ÝbÈ�ÁM¼®»®¹�Ð�¹uÀuÈ�Ã�½¤È�Ã�Í¿Ê�Â2Ã�º�»�Ã�È�»®¹uÀu¼®»®ØuÅ�¹uÁßÞ^¹uÁMº�¹uÃ¿ÁMÂ2Ù'»®¹�Ï^»®Ã�à e-
á »®¹uÅ�¹uÃ�Ö�Â2Ã�â^¹uÀuÃ�¹uÀuÐ�Ë hÀuÈ�Ã�½�¹uÃ¤Í�È�ÀuØuÅ�Å�ã2È�Ð�»®½�¹ Reviews;

• äMÃ�¹u»®Ã�Ë�Ã�Í�¹uÀu½�Àu¹u»®Ð�¹uÃ¿Ö�Â2Ã�ÝbÃ�Ë�¼�å�ÁM¹uÛ�æb¹uÁM»®½2Ã�Û1äMÇÉç�¼®¹uÇ9¹uÃ�º�»®¹uÀuÈ�Ã�½,È�Ã�Í�Þ^¹ s-

º�¹uÃ�ÁMºDË�ºDº1Þ^Àu¹uÃ�Ã�È�Ã�½%»®Ã�ÁM¹�è�È�¹uÃ�º�»®¹u¼®¼®¹�¾dÅ�Ë2ÁM¹uÃ�é

• Ï^ÀuÐ�Ë2Å�ÀuÈ�Ã�½�ÁMà�Ë�Áp»®¹uÀuº�¹ßÝbÊ�º�»®Ö�»®º�ã2º�¹uÃ9È�Ã�ÍÉÝbÈ�Ð�½�Ë2à�¹uÃ,Ápº�Ë2º�ºdÐ�¹uÁpº�¹bæbÂ�Ê�È�Ç9¹ n-

º�¹<Ë�¼®Áßº�Àu¹u»®à�¹uÃ�Í�¹uÁbÒÔÂ�Ç9¹uÃ�ºnê9¸^¹uÀu¹u»®º�ÁMº�¹u¼®¼®¹uÃ�Ö2Â�Ã¿ëbÂ�Àu¼®Ë2½�¹uÃ¿Ð�ì�À¶Ã�È�À<Ù e-

Ã�»®½�¹ á ¹uÃ�º�ÀuË�¼®¹�æbÂ�Ê umente;

• íd¼®¹uî+»�à�»®¼�»®º�ã2º1»�Ã�¾d¼®Ë2Ã�È�Ã�½�Û2¾dÀuÂ�ïQ¹uÊ�º�ÁMº�ÀuÈ�Ê�º�È�ÀðÈ�Ã�Í�ëbÂ�Àu½�¹uÅ�¹uÃ!é

• ñb¹uË�¼®»®ÁM»®¹uÀuÈ�Ã�½wÍ�¹uÀ·¾dÀu»®Ã á »®ç�»®¹uÃò»�Ãò¹u»�Ã�¹uÇóì�à�¹uÀuÁM»®ØuÅ�º�¼�»®ØuÅ�¹uÃ«â^¹uà�¹uÃ�Á á å k-

¼®È�ÁMÇÉÂ�Í�¹u¼®¼?Ç9»�º1Ápº�ÀuÈ�Ê�º�È�Àu»®¹uÀu¹uÃ�Í�¹uÃ�ÝbÊ�º�»®Ö�»�º äten.

���G��NGKJF ��EGEGKUIJN��GM�HwNGFDQ�OaQ"KJMG�DKUVGKJFDMwKUMwFDKJMGFD����FDEGFDMGC
�� ¡[GIJ�GC2��WGNGFDIJI6BD�GCi��[�LJKU�GKJLJ�DLJFDM ��FDQSNGFàKJ�D�
K ���"WGIJHGFDMGNGFDM���EGC
�D��MGKJLULlHGFDMGBD�GFDQ+FDK ngehen.

5.2.3. ôb4��gõ���;8���8��X�ö�	�6"����#<0�5���6 6
��EGEGKJIUNG��MGH 5-1 �DFDKJHGL6NGKJF*� ��C
FDLJ�D�GMGH NGKJFDC
FDQxOaQ"KJMG�DKJV�KJFDM KUM ��[GLJKU�GKULJ�DLJFDM �4NGKJF�KJM FDKJMGF�� �^FDEGFDM s-

�� ·[GIJ�GC2��WGNGFDIJIiWGQSHGBDMGKUC
KJFDQSL®C
KUMGN #�, FDC
FDMGLJIJKJ�D�GF7¢^FDKJIJF7NGKJFDC
FDCw�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJC ��BDQSFDMªE e-

QSFDKJLJC��D�é}gFDHGKUMGMéNGFDC�EGFDHGIJFDKJLJFDM�NGFDM7ORQSBDTGKJC�VGQ"WYXZFD[GLUC ��WGQ"�GBDMGNGFDMé��MGN7�>�GQSNGFDMéFDKJMGHGFDC
FDLJ�DL # ¥^KUMGKUHGF
¥^QSHG�DMG�D�GM�HGFDM&�GBDEGFDM�C
KJ�D��BDEGFDQ^FDQSC
L�K � �^BD�G�SF�NGFDC®OaQ"WYXZFD[GLJC®KJ�æ)gBD�Ý��FDM°NGFDQ���[GLJKU�GKJLJ�DL�����MGVGB s-
C
�GM�H�NGFDC�~�W rHGFD�GFDMGCj��FDMGLJ��KJ�D[GFDIJL _ �GHGI # BD�G�D��NGFDM���FDKJLJFDQ���MGLJFDM�HGFD�DFDKJHGLJFDM��"QS�G�GFDM�¥^MGLJ����QS�ha #
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}gFDKRNGFDQ + �GC
B�����FDMGC
LJFDIJIJ�GMGH&NGFDC®�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJC®����QSNGF>NGBDQSBD�G�^HGFDBD�D�GLJFDLM� NGBD²°FDKJMGFDQSC
FDKULJC
NGKJF KJ� �GWGQSKJHGFDM �>EGC
�D�GM�KJLJL�KJNGFDM�LJKJ�"KJ�DKJFDQSLJFDM ORQSKJMG�DKUVGKJFDM �D��C
B�����FDMn��KJL�NGFDM �"�GQ>NGKJFpA���QS�D�G�"� h-

QS�GM�H7�GW�M �RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�HGC�VGQ"WYXZFD[GLJFDM ��KJ�D��LJKJHGFDM���[GLJKU�GKULJ�DLJFDM BDEGHGFDEGKUIJNGFDL�����QSNGFDM�|aBDMGN e-

QSFDQSC
FDKJLJC�C
WGIUIJLJFÜBDEGFDQ�N�KJFd��EGFDQSC
KJ�D�GLUIJKJ�D��[GFDKJLgFDQS�GBDIJLJFDM EGIJFDKUEGFDM �RNGB���KJLgNGBDC°�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI
�D�GQ�A�BDQSC
LJFDIJIJ��MGH*NGFDQ�~>WGQSHGFD�GFDM�C
��FDKJC
F�MGBD�D�ªBD�G²GFDM*C
WG��KJF��D��Q�V�QSWÉXZFD[GLJKUMGLJFDQSMGFDMª¤>QSKJFDMGLJKJFDQ"�GM�H
HGFDMG�GLJ�DL���FDQSNGFDM [GBDM�M # A�BDEGFDK��GBDEGFDMy¥^QS�"BD�GQS��MGHGFDMy��KJL�FDQSC
LJFDM ¥^MGLJ����QS�"FDM NGFDC��^FDEGFDMGC
�� ·[GIJ� s-

��WGNGFDIJIJC HGFD�DFDKJHGLM�GNGBD²7��KJFDIJF&NGFDQ®V�QSKJMG�DKUVGKJFDIJIJFDM7��C�VGFD[GLJF&KUM�A�BDQSC
LJFDIJIU�GM�HGFDM���KJF°NGFD� ���DWGMGLJQSBD�DLJ
NGQSKU�GFDMéIJKJ�"FD�� ¡�DIJF&��WGNGFDI� _ &gA���¸ya 99 BD�GC>¤�Oa¥^¦ M�KJ�D�GLq[GIJBDQg��FDQSNGFDM #�, KJF&KJM7��BDVGKJLJFDI�¦7BDMGH e-

��FDQS[GLM�����GQSNGF�NGBDQ"�GEGFDQ��GKUMGBD�GC>NGKJF�}gFDNGFD�GLJ��MGHÜNGFDQ�NGKJF���[GLJKU�GKULJ�DLJFDMé�GFDQSE�KJM�NGFDMGNGFDMÜOa�"FDKJIJF�MGKJ�D�GL
NGFD�GLJIJKJ�D� # ³S� �GKJFDQ��GW�QSIJKJFDHGFDM�NGFDMp�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIqKJC�LqN�KJFDC>FDKJM�NGFD�GLJKUH {�A�KJF�Oa�"FDKJIJF�KJ� + FDM t-

QS�G�<NGFDQ�¶�QSBD�"KJ[ �¡NGKJF��D�GQ�~�FDQSEGKUMGN��GM�H NGFDQ�H�QSBD�p��MGLJFDQSIJFDH�LJFDMp��FDQSMGBD[GLUKJ�GKULJ�DLJFDMpNGKJFYMGFDM �·EGFD�DKJFD�GFDM
C
KJ�D� BD�G�iNGKJF õ
×ÝÄ ÔJÅZÄ áDÛG× ��EG�"WGIUHGF NGFDQ0��[�LJKJ��KJLJ�DLJFDM # A�KJFDC
F }gFDNGFD�GLJ��MGH FDQSC
�D�GIJKJFD²�L�C�KJ�D�yNGFD� }®F t-
QSBD�D�GLJFDQ>BD�G�0��MG�GKJFDE BD�G�D�yC
�D�GW�MyNG��QS�D� N�KJFp��MGWGQ"NGM��GM�HyNGFDQ���[GLUKJ�GKULJ�DLJFDM �RNGKJFÜ�D�GC
B�����FDM ��KJL
NGFDM½Oa�"FDKJIJFDM½��FDKJLJHGFD�GFDM�NªNGFDQ���EGIJKJ�D�GFDM½�^FDC
FDQSFDKJ�GFDMG�"WGIJHGFy��WGM½IJKJM�[GCpW�EGFDM MGBD�D�½QSFD�D�GLJCÜ��MGLJFDM
�"WGIJHGFDM # �^FDKJ�D�GLJFk��EGFDQSIJBDVGV���MGHGFDM&NGFDQ���[GLUKJ��KJLJ�DLJFDM _ ��KJF>EGFDKJC
VGKJFDIUC
��FDKJC
F���FDKJLJFDQS�"�G�GQSFDMGNGFDC®¢^FDC
LJFDM

99 f7CEBhgj��q4�;<�I>64B!n�g
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���D�GQSFDMGNpNGFDC�����MG��FDMGNGFDQ	)gFD�GKJFD��Cj��a�C
KJM�Np�$�GHGIJKJ�D� �¡BDEGFDQ�MGKJ�D�GL+HGQ"�GM�NGC
�DLJ�DIJKJ�D� KJMGLJFDM�NGKJFDQSL # + u-

C
�DLJ�DIJKJ�D�7�D�7NGFDMé��FDQSMGBD[GLJKU�GKJLJ�DLJFDMéEGFD�"KJMGNGFDMéC
KJ�D�7BD� WGEGFDQSFDM7�GMGNé��MGLJFDQSFDM�)gBDMGN7VGQ"WYXZFD[GLUEGFDHGIJF i-
LJFDMGNGF>��[GLJKU�GKJLJ�DLJFDM �DNGKJF0�GW�M���OaQ"WYXZFD[GLUKJMGKULJKJBDIJKJC�KJFDQS��MGH���E�KJC���ORQSWYXZFD[�LJBDEGC
�D�GIU�G²�� _ ��MGN°FD��LJI # ��KJLaNGFDQ
� , BDQSLJ�GMGH�´l¥^QS��FDKJLJFDQS��MGH���C�WGHGBDQ+NGBDQS��EGFDQ���KJMGBD��Cja�BD��C
HGFD�"�G�GQ"Ll��FDQSNGFDM���� ssen.

A�BDC ×ÝÖ�Ù
ÔJ×>øiÖ
Ä ÈGõ Ä ä �DNGBDC�NGKJF>�DFDMGLJQSBDIJF��aLJFDIJIU�GM�H&NGFDQ�EGFDLJFDKJIJKUHGLJFDM&OaFDQSC�WGMGFDM ��KJ�GQSFYQ���WG�����GMGKJ[GBDLJKJW�M
�GM�N ¥^QS�"BD�GQS��MGHGFDM �"W�QSNGFDQSLM�^KJC�L KUM NGFDQ&¶�QSBD�"KJ[ BDM ��FD�GQSFDQÀFDM �aLJFDIJIJFDM �GKJC��GBDIJKJC�KJFDQSLM{ + �G� FDKJMGFDM
��FDKJC
LqNGKJF�¶�QSBD�"KJ[ÜKJ� BDEGC
WGIJ�GLJFDM + FDMGLUQS�G� FDKJMGF�C
�D�GF���BDLJKJC
�D�GF�A BDQSC
LJFDIJIJ��MGHÜ�GW�Mé¸nFDMGC
�D�GFDMÜBD�G� #
A�KJFDCwC
WGIUIiBDMGNGFD��LJFDM �6NGBD²*FDC°NGKJF7EGFDLJFDKJIJKUHGLJFDM OaFDQSC
WGMGFYM C
KJM�N �6NGKJF7NGBDC°HGFDC
B���LJF7OaQSWG�DFD²Ý��WGNGFDIJI
BDMGVGBDC
C
FDM �R�G��C2FDLJ�DFDM �6��KJLg[GWGMG[�QSFDLJFDMn³"MG�GBDIJLJFDMn�"��IJIJFDM �GM�N C�WnNGFDQ C
LJBDLJKUC
�D�GFDM ¶�QSBD�"KJ[ �D� FDKJMGFDQ
�"IJFDTGKJEGIJFDM�A  ·MGB���KJ[�K ��OaQSWYXZFD[GLJBDIJIULJBDH��GFDQ"�GFDIJ�"FDM #

A�FDQ�BD�G�"�S�DIJIJKJHGC
LJF�¢^FDKJIaNGFDQ�¶>QSBD�"KJ[ � NGFDQ�HGQ"WG²GF �� ·[GIJKJC
�D�GF ¸nFD�GQS�"BD�D�GVG�"FDKJI6KJMwNGFDQx¸nKULJLJF��4EGFDKUMG�GBDIJLJFDL
NGKJFw��[GLJKU�GKJLJ�DLJFDM�NGFDQPFDKJHGFDM�LJIJKJ�D�GFDM ¥qMGLJ��KJ�D[GIU�GM�H NGFDCà�a ·C
LJF���C # µ�KJFDQPEGFD[GWÝ����L�NGKJF ��WÝ�&���GM i-

[GBDLJKJW�Mw��WGQxBDIUIJF���NGBDNG�GQS�D�wFDKJMwC�LJBDQS[GFDCi¶�FD��KJ�D�GLM�·NGBY² �D��FDK+NGFDQxNGQSFDK+��[�LJKJ��KJLJ�DLJFDM�[������SBDMGH �"�GQ
MG�D�D�GC
LJF7³SLJFDQSBDLJKUWGM �GM�N�����MG��FDMGNGFDQ*)gFD�GKJFD���Ê[*N��GQS�D�*�>�GC
LJBD��C
�D� �GM�N*A�KJC�[G��C
C
KUWGM �GW�M*¥^M t-

��KJ�D[GIJFDQSM �Y����MGNGFDM���MGN��>MG��FDMGNGFDQSM�HGFDVGQS�DH�LlC�KJM�N #
+ �GC
�DLJ�DIJKJ�D�([°NGKJFDCi[GW�MGM�LJFàKJMwNGFDQ�¶�QSBD�"KJ[wMGKJ�D�GL6NGBDQSHGFDC
LJFDIJIUL+��FDQSNGFDM �4W��GMGFàNGKJF*�>EGFDQSC
KJ�D�GLUIJKJ�D��[GFDKJL
�D�wC
LJBDQS[°FDKJMG�D�GC
�D��QS�DMG[GFDMb[wC
KJM�NwNGKJFà¥^QS�"BD�GQS�GM�HGFDMwNGFDQ�¢^FDB��&��KJLJHGIJKJFDNGFDQ�EGFDK6NGFDQ�����C
HGFDC
LJBDIJLU�GM�H
NGFDQ ��[GLJKU�GKJLJ�DLJFDMnHGFD�"WGQSNGFDQSL^�+��FDMGM*FDC°NGBDQS�G� HGFD�GLiNGKJF7QSFDIJFD�GBDM�LJFDM�)gFDVGFDQSLJWGKUQSFDCwBD�GC°���G�"HGBDEGFDM
�GM�N�¢^FD�D�GMGKJ[GFDM��Y�GC
B�����FDMÝ�D�GC
LJFDIJIJFDM #

A�BDC õ
ßg×ÝÄ ÔJ×pøiÖ
Ä ÈGõ4Ä ä NGFDQx ��GBDIJKJLJ�DLJC�C
KJ�D�GFDQS��MGHy�DFDKJHGL�C
KJ�D�yFDEGFDMG�"BDIJIJC&KUMnNGFDM �DFDMGLJQSBDIJFDMn¥^MGLJ��KJ� k-

IJ�GM�HGC
BD[GLUKJ�GKULJ�DLJFDM {¡A�KJF��� ·[GIJKJC
�D�GF���MGWGQ"NGM��GM�H°C�LJFDIJIJLRNGBDQD��NGBD²°FDC®C�KJ�D�°EGFDKaNGFDQx��EG�"WGIUHGF NGFDQx�>[GL i-
�GKJLJ�DLJFDM½�Ý� FDKJMGFDM KJLJFDQSBDLJKJ�GFDM½OaQ"WG�DFD² �GBDM�NGFDIJL # ¦�BD�D� FDKJMGF�� A��GQS�D�GIJBD�G��NGFDQ&N�QSFDK���[GLJKU�GKJLJ�DLJFDM
��� ���SBDMGH �"�GQPMG�D�D�GC
LJF ³"LJFDQSBDLJKJW�M����@��¥^�GWGIU�GLJKUWGMG�DQSF �a ·C
LJF���FDMGLJ��KJ�D[GIJ�GMGH�� ��MGNz����MG��FDMGNGFDQ/) e-

�GKJFD���&KJC
LaFDKJMGF�³"LJFDQSBDLJKJW�M°EGFDFDMGNGFDLR�GM�N°FDC®�"WGIUHGLaFDKUM°��FDKJLJFDQSFDQ�A��GQS�D��IJBD�G����KJLa}gFDHGKJMGM&NGFDQx��[GLUKJ� i-

LJ�DL@� ���"BDMGH��"�GQqMG�D�D�GC
LJF0³"LJFDQSBDLJKJWGM # ~�W�Q�XZFDNGF��×����MG��FDMGNGFDQ�)gFD�GKJFD�ð���DKJM�NGF�� ��FDQSMGFDQS�"BD�GQS�GMGHGFDM
BD�GC�NGF�� EGKJC
�GFDQSKUHGFDMyOaQ"WYXZFD[GLU�GFDQSIJBD�G�0BD�G�"HGFDBDQSEGFDKJLJFDLg�GM�N EGFDC
VGQ"WG�D�GFDMn��FDQSNGFDM��a���G²nFDKJMn³SM�[GQ e-

��FDMGLqNGFDC>�D�G[G�GMG�"LJKUHGFDMp�a ·C
L F���C>BDIJC>¥^QSHGFDEGMGKUC0NGFDQ�³SLJFDQSBDLJKUWGMpBDMÜNGFDMp���GM�NGFDMÜBD�GC�HGFDIJKJFD�"FDQSL^��F r-
NGFDM �ÉNGB���KJLl�"�GQ�NGBDC	����MG��FDMGNGFDQ-)gFD�GKJFD����FDKJMGFPA�KJC
[G��C
C
KUWGM�C
HGQ"�GM�NGIJBDHGFiH eC
�D�GBD�"�SFDM�KJC
L #

³SM�NGFDQ���¥^�GWGIU�GLJKUWGMG�DQSFDM �a ·C
LJF���FDMGLJ��KJ�D[GIJ�GMGH���KUC
L�NGBYC�¢^FDC
LJFDM BDIJC�FDKUMGF(��MGLJFDQSBD[GLJKU�GKULJ�DL�HGFD�DFDKJHGLM�
NGKJFàVGBDQSBDIJIJFDI+�D� �>MGBDI  ·C
F��·A FDC
KJHGMw�GM�N ³S��VGIJF���FDMGLJBDLJKJWGMp��WGM }gFDHGKJM�MpBDM NG��QS�D�GHGFD�"�G�GQ"L���KJQ"N # �aW
��KJQSN7FDKJMGFDQ"C
FDKJLJC�NGFDQ®[�WGM�LJKUMG�GKJFDQSIUKJ�D�GFDM> ��GBDIJKULJ�DLJC
C
KJ�D�GFDQ"�GM�Hé�GM�N7H�IJFDKJ�D�G�DFDKJLJKJHéNGF�� Æ+Ö
Ä ÔJÔJ×DÈ7øiÖ
Ä

n-
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õ4Ä ä �GWG� ³SMGFDKJMGBDMGNGFDQ"HGQSFDKJ�"FDMw�GW�Mw��MGBDIJ ·C2F��4A�FDC
KJHGM°�GM�Nw³S��VGIJF���FDMGLJKJFDQS�GMGH()gFD�D�GMG��MGH°HGFDLJQSBDHGFDM #
¶�FDQSBDNGF>��KJL�NGFDQ���MGLJFDQSC�LJ�GLJ�D��MGH���WGM�¤>EYXZFD[GLUWGQSKJFDM�LJKJFDQS��MGH���MGN�HGFDFDKJHGMGFDLJFDM��aWG�"LJ��BDQSFD��FDQS[G�DFD�GHGFDM
IJ�D²GL0C
KJ�D�ªIJFDKJ�D�GL0�D��KJC
�D�GFDMªNGFDM½�GFDQSC
�D�GKJFDNGFDMGFDM½¥^EGFDMGFDM ��FD�D�GC
FDIJM |xKJM½NGFDQ�WGEYXZFD[�LJW�QSKJFDMGLJKJFDQ"LJFDM_ ¤�¤�a^��MGBDI  ·C
F>� FDQSNGFDM°¶�FDC
�D�G�D�"LJC
WGEYXZFD[GLJF�KUNGFDMGLJKJ�"KJ�DKJFDQSLR�GM�N°BDMGBDI  ·C
KJFDQSLM� KJ� ¤ ¤�SA�FDC
KJHGM°��FDQSNGFDM
��FDMGM°�$�GHGIJKJ�D��NGKJFDC
FDIJEGFDM°¤>EYXZFD[GLJF��D�&[GWG��VGIJFDTGFDM � K ��VGIJF���FDMGLJKJFDQSEGBDQSFDM°�aLUQS��[GLJ��QSFDM°�D�GC
BD�&��F n-

HGFDC
FDLJ�DLq�GM�NÜC
�D��IJKJFD²GIJKJ�D�pKUMéNGFDQg¤�¤�S³S��VGIJF���FDMGLJKJFDQS�GMGHÜKJMÜV�QSW�HGQSB�����KJFDQSC
VGQSBD�D�GIJKJ�D�GFDMé¤�EYXZFD[�LJFDM
[GW�NGKJFDQSL # A�KJFDC
F A���QS�D�GHG�DM�HGKUHG[GFDKJL>NGFDCéW�EYXZFD[�LJWGQ"KJFDMGLJKJFDQSLJFDM ��WGMG�DFDVGLUC7��BD�D�GFDM C
KJ�D� BD�G�D� OaQ o-

HGQSB�����KJFDQS�Ý��HÝFDEG�GMGHGFDM �D�GM��GLJ�DF���KJM�NGF�� C
KJF �"�GQwNGKJF ��MGBDI  ·C
F*�GMGN�NGBDC A�FDC
KJH�M#FDKJM��GFDKJLJIJKJ�D�GF
¸nWGNGFDIJIJF>�D�GQ^~�FDQS�"�GH��GM�H&C�LJFDIJIJFDM ��BD��CgNGFDMGFDM&BD�GLUWG��BDLJKJC
�D�b&gWGNGFDLJFDKJIJF�HGFDMGFDQSKJFDQSLa��FDQSNGFDM&[��GM�MGFDM #
³SM FDKJMGFD� BDMGNGFDQSFDM �a�D��QSKJLJL _ NGFD� ��)®FD�GFDQSC
FDS¥^MGHGKJMGFDFDQSKJMGH���a�[��GM�MGFDM BD�GCéNGFD� HGFDC
�D�GQSKJFDEGFDMGFDM
&gWGNGF BD�G�D�y��KJFDNGFDQ0��MGBDIJ ·C2FD0�GMGNyA�FDC
KJH�MÝ��WGNGFDIJIJFpHGFDMGFDQSKJFDQSL���FDQSNGFDM��RC�W NGBD²yFDKJM �>�G�"HGQSFDKJ�"FDM
NGFDQ���MGBDI  ·C
FPBD�G�D��MGBD�D��LJFDKJIJ��FDKJC
FPFDQS�"WGIJHGLJFDQ�³S��VGIJF���FDMGLJKJFDQS�GMGH�VGQ"WGEGIJFD��IJWGC���� gIJKJ�D��KJC�L 100.

³À� ïÝÄ ×ÝÖ�ÔJ×DÈwøiÖ
Ä ÈGõ4Ä ä ��KJQ"NwEGFDC
�D��QSKJFDEGFDM � NGBD²°NGKJF ~�WGQ"HGFD�GFDMGC
��FDKJC
F BD�G��FDQS�"BD�GQS�GM�HGC�EGBDC
KJFDQSLJF ��[GL i-
�GKJLJ�DLJFDMÜ�GM�Né���G�"HGBDEGFDMéBDIJC>LJQSFDKUEGFDMGNGF�� ¸nWÝ��FDMGL^EGFDQS���GLq�GM�NÜMGKJ�D�GL�BD�G�gA�WG[��G��FDMGLJFDM # ���G�gNGKJF
¦�BD�D�GLJFDKJIJF���NGKJF°EGFDK�NGFDQPFDT�LJFDMGC
KU�GFDM��GM�N �DFDMGLJQSBDIJFDM ~�FDQS��FDMGNG��MGH���WGM A>WG[��G��FDMGLJFDM FDMGLJC
LJFD�GFDM �
�GBDEGF KJ�D�½EGFDQSFDKJLUCpBDM½BDM�NGFDQSFDQ��aLJFDIUIJF �GKUMGHGFD��KJFDC
FDM # A�KJFy�RKJ�D�GFDQS�GM�H½NGFDQ���W�MGC
KUC
LJFDMG���^NGFDQ�� b-

HGIJFDKJ�D�°MGBD�D�!À�M�NGFDQS��MGHGFDM&C
WG��KJF>NGKJF�FDQS�"WGQSNGFDQSIUKJ�D�GF�C
�D�GMGFDIJIJF���EGFDQ"C
KJ�D�GLa��BD�D�ÝFDM°FDKJMwN�WG[��Ý��FDM t-

HGFDLJQSKJFDEGFDMGFDC�~�W�QSHGFD�GFDM �"��Q�FDKJMGFÜ�"IJFDTGKJE�IJFÜ~�WGQ"HGFD�GFDMGC
��FDKJC
FÜKJM FDKJMGF�� OaQSWYXZFD[GLg��KJLg�GFDQS�DMGNGFDQSI i-
�D�GFDM&��MG�"WGQSNGFDQ"�GM�HGFDM&��MGN�)gBDMGNGEGFDN�KJM�HG��MGHGFDM��GKUMGNGFDQSIUKJ�D� # ��� NGFDM°¥^MGLJ��KJ�D[GIJFDQSM°KJ� ¢^F�B���FDKJMGF
µ�KJIJ�"FPEGFDKlNGFDQ�LJ�DHGIJKJ�D�GFDM���QSEGFDKJL�BDM�N�KJFPµ�BDMGN��D��HGFDEGFDM �ÉC
WGIUIJFDM�C�LJBDLJLJNGFDC
C
FDM�}gFDC
�D�GQSFDKJEG��MGHGFDM���WGM
C
WGHGFDMGBDM�MGLJFDMy��EGFDC�LgV�QSBD�DLJKJ�DFDCj� KJMn£aW�QS� �GWGMn¤�Oa¥^¦�S��[GLJKU�GKJLJ�DLJFDM ��M�NnS���G�"HGBDEGFDM �D�GQ�~�FDQS� ü-

HG��MGHyC
LJFD�GFDM # £a��Q>��FDMGKUHGFp�DFDMGLJQSBDIJFÜA�WG[G�G��FDMGLJF��aNGKJFÜK ����FDQ���K FDNGFDQ�BD�G�"LJBD�G�D�GFDM �aC
WGIUIJFDMnBDEGFDQ
NG�GQS�D�GBD��C>~�W�QSIJBDHGFDMpEGFDQSFDKJLJHGFDC
LJFDIJIULq��FDQSNGFDM �¡NGKJF�NGFDMÜ¥^MGLJ��KJ�D[�IJFDQSMÜBDIJC/)gFDC
C
WG��QS�DF��GM�NÜ¥���VG�"F h-

IJ�GM�H�NGKJFDMGFDM _ �GH�I # BD�G�D����EGC
�D��MGKJLJLBr # s # r�a #

A�KJF�£aIJFDTGKJE�KJIJKJLJ�DLRKJM&OaIJBDMG��M�H ��OaQ"WYXZFD[GLUC
LJQ"�G[�LJ�GQ^��MGNw~>WGQ"HGFD�GFDM � NGKJF KJ� ÐGØYÈZÐYÔJ×DÈwøiÖ
Ä ÈGõ4Ä ä gefordert

KJC
LM����KUQSN7KJ� �^FDEGFDMGC
�� ¡[GIJ�GC2��WGNGFDIJIx��WGQiBDIJIJFD� NG�GQS�D� NGKJF°VGQSWÉXZFD[GLUEGFDHGIJFDKJLJFDMGNGFDM���[GLJKU�GKJLJ�DLJFDM�NGFDQ
��OaQSWYXZFD[GLUVGIJBDM��GM�H��Ü��MGNéNGFYQ7����MGVGBDC
C��GM�HéNGFDC ~�WGQSHGFY�GFDMGCj�éQSFDBDIJKJC�KJFDQSL # �>MGIJFD�GMGFDM�N7BDMéNGKJF&�RWG� t-
��BDQSFDS¥^TGVGFDNGKJLJKJW�MÜ�GW�Mé¸nBD�D[ _ s�e�e  �����HGI # ��BDVGKULJFDI ¡ a®��KJQ"N7BD�G�D�7KUMéNGKJFDC
FDQ®¤�Oa¥^¦�S³SMGC�LJBYMG�&OaI a-

MG��MGH BDIJC�)gFDC
C
W��GQS�DFéEGFDLJQSBD�D�GLJFDLM�6N�KJFéC
KJLU�GBDLJKJ�GFDQ }gFD��QSLJFDKJIJ��MGHn��MGN ~�FDQS�DM�NGFDQS��MGHn�GM�LJFDQSIJKJFDHGL # ³"M
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C
LJBDQS[ C
LJBDMGNGBDQ"NGKJC�KJFDQSLJFDM OaQ"WYXZFD[GLJFDM KJC
L®�G�D�G�"KJH*�"FDC
LJ�D�GC�LJFDIJIJFDM �6NGBD²*N�KJF7��QSEGFDKJLiN�W�VGVGFDIJL®N��GQS�D��H e-

�"�G�GQSL���KUQSN # ¥^KJMG��BDIM���D�G� VGQSWGN��G[GLUKJ�GFDMy�>�GC�EGBD�yNGFDC��6 ·C
LJF���C��GMGNy�D�GC
�DLJ�DIJKJ�D� �l�G� NGKJFpA�WG[ u-

��FDMGLJBDLJKJWGMGC
C
LJBDM�NGBDQSNGCéNGFDQw¤�Q"HGBDMGKUC
BDLJKJW�M��D� EGFD�"QSKJFDNGKJHGFDM # A�KJFDC7KJC�LàC
KJ�D�GFDQ"IJKJ�D� MGKJ�D�GL C
KUMGM��GWGIUIM|
NGBD�GFDQ�KJC�L0FDCp��KJ�D�GLUKJH ��NGBD²ªNGKJF ¢^FDB��&��KJLJHGIJKJFDNGFDQ�N��GQS�D�ªKJ��Q�£aFDFDNGEGBD�D[½�D��Q�~�FDQSEGFDC
C
FDQ"�GM�H NGFDQ
~�WGQSHGFD�GFDM�C
��FDKJC
F�EGFDKJLJQSBDHGFDM # A�KJF�¥^KJMGEGFD�DKJFD�G��MGHpNGKJFDC
FDC0£aFDFDNGEGBD�D[GCF�¡NGBDC�KJ�D�éBD�G�D�ÜKJMÜ��BDVGKJLJFDI�¦
BDIJC��"FD�GIJFDMGNGFDMy��C
VGFD[�L�KUMyNGFDM }gFDKJC
VGKJFDIJFDM �D�y¤�Oa¥^¦ �GFDQSBD�GC�HGFDC
LJFDIJIJL��GBDEGF���HGFDC
�D�GKJFD�GL��GKJFDQ>��KJL
NGFDQ���[GLJKU�GKJLJ�DL�����MGVGBDC
C��GM�H�NGFDC�~>WGQ"H e�GFDMGCj� _ �GHGI # ��EGC
�D��MGKJLULBr # s # ¡ a #

¸nKJLPNGKJFDC
FDM*���GC
�"���GQS��MGHGFDM*�GBDEGF�KJ�D�*NGF�� Ù
×DáDÛGÙ
ÔJ×DÈªøiÖ
Ä È�õ4Ä ä NGBD�GKUMGHGFD�GFDM�NªFDMGLUC
V�QSWG�D�GFDM �+NGBD²
BDIJIJFÜOaQSKJMG�DKUVGKJFDM KJMnFDKUMGF�� �GEGFDQSC
KJ�D�GLJIUKJ�D�GFDMn�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI _ ��HGI # ��E�EGKJIUNG��MGH 5-1a�BYE�H e-

EGKJIUNGFDLqC
KUMGN # ��EGE�KJIUNG��MGH 5-2 �DFDKJH�L^NGBDHGFDHGFDMÜFDKJMGFDMé�"QS���GFDMé¥^M�LJ���GQS��NGFDC>�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJCF�
�Ý��NGKJFP¥^M t��KJ�D[GIJ��MGH�BD�G�"�D�G�DFDKJHGFDM {

G7H;H;<>B>9;N;=FC 5-2 ����8:Õ;3;648@w�=;I>57N;8:p$9;64L Lebenszyklusmodells

���G�g��MG�GKJFDE7IJBDC�C
FDM7C�KJ�D�7��KJFDQ®FDKJMGKUHGF&��C
VGFD[GLJF&FDQ"[GFDMGMGFDM �GNGKJF&��KJLxNGFDM�FDQSBDQSEGFDKJLJFDLJFDM�ORQSKUMG�DKJVGKJFDM
MGKJ�D�GL��GFDQSFDKJMGEGBDQ+C
KUMGNÖ[�� # } # {

- A�KJF���EGFDQSC
KJ�D�GLJIJKJ�D��[GFDKJL^�GM�N7³"MGLU�GKJLJKU�GKJLJ�DL�C
KUMGN7NG��QS�D�7NGKJF°[�WÝ��VGIJFDTGF°A�BDQSC
LJFDIJIJ�GM�H7NGFDQ
��[GLJKJ��KJLJ�DLJFDM �q~�FDQS��KJC
�D�G�GMGH½��WGMªFDMGH�IJKJC
�D�GFDMª�GM�N½NGFY�GLJC
�D�GFDM½}gFDHGQSKJ�"�"FDM C
WG��KJFyNGKJF
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�GW��GF°��MG�DBD�GIxNGFDQiNGBDQSHGFDC
LJFDIJIULJFDM ¥^IJF���FDMGLJF _ � # } # ¥^KJMGEGFD�DKJFD�G�GMGH�NGFDQ auslieferbaren

¥^QSHGFDEGMGKUC
C
F�a+MGKJ�D�GL�HGFDHGFDEGFDM |
- NGKJF&}gFDNGFD�GLJ�GM�HéNGFDQ®Oa�"FDKJIJF&KJC
L���MGFDKJM��GFDKJLJIJKJ�D��[�FDCà��FDQSNGFDM7HGFDMGFDQSFDIJIJF°��E��G�DMGHGKUHG[GF i-

LJFDM �6�DFDKJLJIJKJ�D�GFé��EG�"WGIUHGFé�GM�N ¥^QSC�LJFDIJIJ��MGH + �GW�QSN�MG��MGHn�GW�M ��[�LJKJ��KJLJ�DLJFDM �GM�N*NGFDM F r-
C
LJFDIJIJLJFDM�¥^Q"HGFDEGM�KJC
C
FDM�NGBDQSHGFDC�LJFDIJIJLM|

- OaFDQSC
W�MGFDM���FDQSNGFDM�MGKJ�D�GL�NGBDQ"HGFDC
LJFDIJIJLM|
- NGBDC ³"MGFDKJMGBDMGNGFDQ"HGQSFDKJ�"FDMª�GW�Mª��MGBDIJ ·C
F���A FDC
KJHGM �+³S��VGIJF���FDMGLJBDLJKJWGMª�GM�Nª¢^FDC
LJFDM½��KUQSN

MGKJ�D�GL�NGFD�GLJIUKJ�D� |
- FDKJMGFp��[GLJKJ��KJLJ�DL��D�GQ0��MGVGBDC�C
��MGH NGFDC&~�W�QSHGFD�GFDMGC�BDIJC�)gFDBD[GLJKJW�MnBD�G�>~�FDQS�DMGNGFDQS�GMGH�FDM

fehlt.

5.2.4. ôb �,�
	��� �� ����������5����gõ��!;��!���2X+ö�	�6"����#<0�5��!6"6 �
³À�<£aWGIJHGFDM�NGFDM ��FDQSNGFàKJ�D�w[G��QS�àBD�G�xNGKJFà³"MG�GBDIJLJFàNGFDQxFDKJMG�DFDIJMGFDM KJ� ��FDEGFDMGC
�D ¡[GIJ�GC2��WGNGFDIJI�NGBDQSH e-

C
LJFDIJIJLJFDM*��[�LJKU�GKJLJ�DLJFDM*FDKJMGHGFY�GFDM �6�G�¬FDKJMGFDMª¥^KJMGNGQS�G�D[*��WÝ�¬LJBDLJC
�D�D�GIJKJ�D�GFDMªOaQSWÉXZFD[GLU�GFDQSIJBD�G�àMGBD�D�
NGFDM�³"NGFDFDM�NGKJFDC
FDQ�¤�Oa¥^¦�S³"MGC�LJBDMG�P�D���GFDQS��KJLJLJFDIJM {

��Äjº¨Þ³À(ª�¿ £ ¾Á�»�½\»�ÅÖ½\»F¬ � »ã£ Á�¼j¼V½�»\Å?¬�À�¼ Vorgehens

A�KJFDC
F°EGFDKJNGFDM���[GLJKU�GKULJ�DLJFDM��GBDEGFDM7K � �^FDEGFDMGC
�� ¡[GIJ�GC2��WGNGFDIJI�FDKJMGFw�RWGM�NGFDQSC
LJFDIJIU�GM�H ��NGBwC
KJFw��� h-

QSFDMGN�NGFDC�HGFDC
B���LJFDM�OaQSWÉXZFD[GLJ�GF rIJBY�G�"C�EGFDQS�G�D[�C
KJ�D�GLUKJHGL���FDQSNGFDM����GC
C
FDM #

A�KJF úYøiÖ�ÕM]Y×DÓDÔ ä+ÅUÒGÈ6ÇYÈ�Ê+ü �G���"BD²GL�NGBDEGFDK�L  ·VGKJC
�D�GF&¢^�DLJKJHG[GFDKJLJFDM7NGFDC�¸nBDMGBDHGF���FDMGLJC # ¥^C �"WGIJHGL�FDKUMGF
FDQSC
LJF��^KJC
LJF���WGMpL  ·VGKJC
�D�GFDMÜ���G�"HGBDEGFDMéNGFDQ���OaQSWÉXZFD[GLUVGIJBDMG��MGH�����NGKJF�KUMéNGFDMÜBDIJIJFDQÀ��FDKJC
LJFDMéOaQSWÉXZF k-

LJFDM�BD�G�"LJQSFDLJFDM���FDQSNGFDM {
- ¶�QSWGEGF + FDKJLJVGIJBDM��GM�H�NGFDC�¶�FDC
B���LJVGQSWYXZFD[GLJC 101;

- ¶�QSWGEGF + FDKJLJVGIJBDM��GM�H��"�GQ+��EGIJBD�G�+NGFDQ+³SLJFDQSBDLJKUWGMGFDM |
- )gFDC
C
WG�GQS�DFDMG��EGFDQS��BD�D�G�GMGH _ ��QSEGFDKULJC
�DFDKJLM�wµ�BDQSNG��BDQSF��w�RWG�"LJ��BDQSF�� ¢^WGWGIJC;� ORIJBDMG��MGH��

etc.);

- }gFDWGEGBD�D�GLJFDM��GW�M$)gKJC�KJ[GFDM��GM�N�¦���LJ�DFDM��GW�M$&g�GBDMG�DFDM |
- Budgetplanung;

101 ~�6414r�TVUVW;W;W;ZK5764<>LMI�9;q48:q4NFp�3;<>=;m@9;q4R�LM<�143�9;<>6�w�=;I>57<>14r;B�N;=FCELM}D64<>I�T:q4B>LMA�9;<�6�Ï�64<>I>m\9;<>6�I>qDI>LMQD143;B><�143�}DN;8w�=;I>57<>14r;B>N;=FC`}DN;8�f7648:p2Õ;CEN;=FC`LMI�643;I>Z�N;=;9z9;<>6d��q4B>64=;9F648:}D64<>I7T:q4B>LMAz9;<�6dI>q4I>LÐQ41D3;B><�143�?;648:LMI>8:<>143F64=;6dÏ�6D<>I>Zq4N;p:CE8:N;=;9b?;A;=!Ï7q4143Fq48:H;64<>I�64=b}DNbq4=;9;648:64=bÌ�8:A��h64r;I>64=;m�f7648:57q4B>I>N;=FC;LMq4NFp:CEq4HF64=b64I�1Ñg!}DN;PæÉ�64<>B-5764LM64=;I>B><�143?;A;=;64<>=;qD=;9;648@N;=;I>6 rscheiden.
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- ¥^KJMGQSKJ�D�GLJFDM���MGN$�>EGFDQS��BD�D�GFDM��GW�M���W�MG�"KJHG��QSBDLJKJW�MGC
���M�N�~�FDQSC�KJW�MGC
��BDM agement;

- �a�D�G�GIJFDM±��MGN�¢^QSBDKUMGKJFDQSFDM��GW�M ��MG��FDMGNGFDQ"M ��MGN�¥^MGLJ��KJ�D[GIJFDQ"M _ )gFDVGFDQSLUWGKJQSFDBDMGVGB s-
sung);

- ¢^FDB �&��WGLJKJ�GBDLJKJWGM�FDQS�GBDIULJFDM |
- ��EGC
LJKJ�����GMGH���KJLlBDMGNGFDQSFDM�ORQSWYXZFD[�LJFDM _ ¦>�GLJ�DFDM���WGM�OaBDQSBDIJIJFDIJFDM�FDLJ� # aD|
- ¥^QSBDQSEGFDKJLJFDM���WGM�¦>WGLJ�"BDIJIJC
LJQSBDLJFDH�KJFDM���MGN����GC
��FDKJ�D�GVGIJ�DMGFDM�|
- ¢^FDC
LJC
LJQSBDLJFDHGKJFP�"FDC
LJIJFDHGFDM���MGN�¥^KUMG�GBDIJLU�GM�H��GEGFDQS��BD�D�GFDM |
- Kommunikationskoordination.

A�KJF úZÂiÈYä+Ò�Ù
Ù ÇYÈ�Ê ÆG×DÙ ÚlÕ+Ö¨ÊG×DÛG×DÈGÙ4ü EGFDC
�D�G�D�"LJKJHGL�C
KJ�D� ��KJL NGFDQ°¥^QS��FDKJLJFDQS�GM�H �x�>MGVGBDC
C��GM�H �GM�N
A�WG[G�G��FDMGLJBDLJKJWGM°NGFDQ�~>WGQSHGFD�GFDM�C
��FDKJC
F�C
FDIJEGFDQD� BD�G�D�&�G� NGKJF ¥^QS�"BD�GQS�GMGHGFDMw�"��QxBDMGNGFDQSF�OaQSWÉXZFD[GLJFDM
MG�GLJ�DEGBDQ^�D�&��BD�D�GFDM #E, KJ�D�GLJKJH&KJC
L�KJM�NGKJFDC
F��")gBD�G�&FDM&BD�G�D� ���GWGM���MG�"BDMGH&BDM&NGKJF���WG�&���GMGKJ[GBDL i-
WGMGC�C
LJQ"�G[�LJ��QSFDMw�D�°[GIJ�DQSFDMw�GM�N BD�G�xKJ��QSFà¦��GLJ�DEGBDQS[GFDKJL6�GKUM �D�w�GM�LJFDQSC
�G�D�GFDM #Ñ, FDMGMp�$�GHGIJKJ�D�wC
WGIUIJLJF
�"�GQ�FDKJM&HGFD�DKJFDIJLJFDC®£aFDFDNGEGBD�D[°�D�Ý��~�WGQSHGFD�GFDM _ �GW�QxBDIJIJF�����FDMGMwNGKJF ~�WGQ"HGFD�GFDMGC
��FDKJC
F MGFD�wFDKUMGH e-

�"�G�GQSLa��KUQSN�a�FDKJM°QSFDHGFDI ���D²GKJHGFDQx¢^FDQÀ��KJMw�D�GC
�DLJ�DIJKJ�D�w�D�wKJMG�"WGQS��FDIJIJFDMw¶�FDC
VGQS�D�D�GFDMw�GFDQSFDKJMGEGBDQSL6��F r-
den102 # + �GC
�DLJ�DIJKJ�D�wC�WGIJIJLJF�NGKJF�¥^KJMG�"�G��QS��MGH°FDKJMGFDQ�MGFD�GFDMw~�WGQ"HGFD�GFDMGC
��FDKJC
F ��MGEGFDN�KJM�HGL6�GW�M FDKJMGFD�
MGKJ�D�GL�K � LJ�DHGIJKJ�D�GFDM�ORQSWYXZFD[�LJHGFDC
�D�G�D�"LàKJM��GW�IJ�GKJFDQSLJFDM ¸nKJLJBDQ"EGFDKJLJFDQD��NGFD� ~�WGQSHGFD�GFDMGC
�&gWGBD�D� �xE e-

HGIJFDKJLJFDLl��FDQSNGFDM _ ��HGI # BD�G�D����EGC
�D��MGKJLUL	r # ¦�a #

Projektinitialisierung

A�KJF0��[GLJKJ�GKULJ�DL »Projektinitialisierung« ��BDQS[GKJFDQSL�[GIJBDC�C
KJC
�D�GFDQ , FDKJC
F0NGFDM�}gFDHGKJM�M�NGFDCgORQSWYXZFD[�LJFDC
�GM�NÜN�KJFDMGL�NGBD�D� ��FDKJMGFDMÜ��W�MGC
FDM�C>��EGFDQ�NGFDMÜH�QSW�EGFDMé³"MG�GBDIJLq��MGNÜNGKJF�£RWGQS� NGFDQ + �GC
B�����FDMÝBDQSEGFDKJL
�D��KJC
�D�GFDM����G�"LJQSBDHGHGFDEGFDQ���M�N�¥^MGLJ��KJ�D[�IJFDQSM��D��FDQS�DKJFDIJFDM #
, FDC2FDMGLJIJKJ�D�GFP���G�"HGBDEGFDM��G���SBDC
C
FDM�NGBDEGFDKM{

- ¥^KJMGKJHGFDM��GEGFDQ+FDQSC
LJFPORQSWÉXZFD[GLJ�DKJFDIJFP�GM�N�¥^QS�"WGIJH�C
[�QSKJLJFDQ"KJFDM |
- }g�GNGHGFDLM�ÉHGQ"WGEGFDM + FDKJLJVGIJBDM��GM�N��"FDC
LJFP¢^FDQÀ��KJMGFPNGWG[G�G��FDMGLJKJFDQSFDM |
- ¥^QSC
LJFPOaQ"WYXZFD[GLUQSKJC�KJ[GFDM�BD�G�"NGFD�D[GFDM |
- ¥^QSC
LJFP³SNGFDFDM��D�G�µ� ���SBDMGH�NGFDQ�³SLJFDQSBDLJKJW�MGFDM _ �"BD�D�GIJKJ�D���GM�N��DFDKJLJIJKJ�D��a�C
B mmeln;

- ¥^QSC
LJFDQ���EGFDQSE�IJKJ�D[é�GEGFDQ®�a ·C
LJF ��BDMG�"WGQSNGFDQS�GMGHGFDM êwÄ Ô Priorisierung N��GQS�D�7NGFDM��>� n-

NGFDM�´l�>MG��FDMGNGFDQ #

102 9;64=;r;H;q48@<>LMI!64<>=;6�Ì�648:<>A;9;<>}D<�I�Q4I��h6�=;qD143�Ì�8:A��h64r;I>648�p2q43;8:N;=FCO9;648@É�64qDPkPk<>I�C;B><>649F648@?;A;=�14qÑgjs�zA;143;64=�g
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- ��QSL^NGFDQ + ��C
B�����FDMÝBDQSEGFDKJL^�"FDC
LJIJFDHGFDM _ ~�W�QSS¤�QSLUS��QSEGFDKJL^�Ý��EGFDQ®¸nKJLJ��KUQS[��GM�HGC�HGQSBDNé�GM�N
���G�"HGBDEGFDM�NGFDQ�����MGNGFDM�´J��MG��FDMGNGFDQ�FDKJM igen);

- ¢^FDB ���D�GC
B��&��FDMGC
FDLJ�D�GMGH�EGFDC
�D�GQSFDKJEGFDM���MGN�~�FDQSBDMGLJ�>WGQSLJIUKJ�D�G[GFDKJLJFDM�[GIJ�DQSFDM�|
- ~�WGQS�GBDM�NGFDMGFD´JEGFDM���LJKUHGLJF�)gFDC
C
WG��QS�DFDM�EGFDC
V�QSFD�D�GFDM���MGN�BDE�HGIJFDKJ�D�GFDM |
- ~�WGQSHGFD�GFDM�C
��FDKJC
FP�"FDC
LJIJFDHGFDMG´J��EGC
LJKJ����FDM��GMGN�H�HG� # ¢^FDB��&��KJLJHGIJKJFDNGFDQ�C
�D� ulen;

- ���G�"EGBD�nNGFDQ�³"MG�"QSBDC
LJQ"�G[GLU�GQ _ }gFDC
�D�GBD�"�SFDMn�GWGM µ�BDQSNG��BDQSF��a}gFDQSFDKJLJC
LJFDIJIJFDM �GW�MÊ)g�D� m-

IJKJ�D�G[GFDKJLJFDM��GM�N���W�MG� i H��GQSBDLJKJW�M��GW�M��aWG�"LJ��BDQSF�aD|
}gFDC
WGMGNGFDQSC�NGKJF0FDQSC�LJFDM��"�GMG��OR�GM�[GLJF>C�WGIJIJFDM�KJM�NGKJFDC
FDQ^�>[GLJKU�GKJLJ�DLR�D��OaQ"WYXZFD[GLUEGFDHGKUMGM�M��GQ ÓÝÇGÖ¨õ ange-

C
VGQ"WG�D�GFDM��GM�N�KJ� �aKJMGMGF>NGFDC�KJLJFDQSBDLJKJ�GFDM���MGC
BDLJ�DFDCgKJ� ~ FDQSIJBD�G�qNGFDCgOaQSWÉXZFD[GLJFDC��GFDQS�"FDKJMGFDQSLR��FDQSNGFDM #
��IJC>¤�QSKJFDMGLUKJFDQS�GM�HÜIJ�Y²GLqC�KJ�D�Ü�"�GQ�NGKJF$��OaQ"WYXZFD[GLUKJMGKULJKJBDIJKJC�KJFDQS��MGH��pFDKJM + FDKJLJQSBD�G� �GWGMÜFDLJ��B?sG�r , o-

�D�GFDM �GFDQSBDMGC
�D�GIJBDHGFDM # A�KJFDC
FDQ + FDKJLJQSBD�G� �G�DMGHGL MGBDLJ��QSIJKJ�D� FDTGLJQSF�� �GWGM NGFDQ°OaQSWYXZFY[GLUHGQ���²GF ��MGN
BDMGNGFDQSFDMpV�QSWYXZFD[�LJC
VGFD�DKJ�"KJC
�D�GFDMp£aBD[GLJW�QSFDMÜBDE # ���G�D�ÜKUMÜ¥^TGLUQSF����S�DIJIJFDMÜC
WGIJIULJF�BDEGFDQD���G� FDKJMÜKJLJFDQSBDL i-
�GFDC�~�WGQ"HGFD�GFDMÜ�Ý��C
FDLJ�DLJFDMé�D�é[��GM�MGFDM �GFDKUMGF��aVGBDM�MGF���WGM�sé¸ WGMGBDLJFDMéMGKJ�D�GL���EGFDQ"C
�D�GQSKULJLJFDM7��F r-
den.

Projektdurchführung

A�KJF�OaQSWYXZFD[�LJN��GQS�D�G�"�G��QS��MGH*��MGNª¥qMGLJ��KJ�D[GIU�GM�H½NGFDCp�a ·C
LJF���CpHGFDC
�D�GKJFD�GL0KJMª³SLJFDQSBDLJKJW�MGFDM ��NGKJF°X e-

��FDKJIJC7BD�GCéNGQSFDK ��[GLUKJ��KJLJ�DLJFDM EGFDC
LJFY�GFDM # A�KJFDC
FnC
KUMGN KJ� OaQSWG�DFD²Ý��WGNGFDIJIà[GQSFDKJC
�h�GQS��KJH�KJM�FDKJMGFD�
¸nFD�GQS�"BD�D�GVG�"FDKJIxBDMGHGFDWGQSNGMGFDLM�Ý�G� NGBDCàKJLJFDQSBDLJKJ�GF°~�WGQSHGFY�GFDM���MGN7NGBDC NGB���KJLx�GFDQSEG��MGNGFDMGFw��FD�GQS� a-

�D�GFPA��GQS�D�GIJBD�G�"FDM�NGKJFDC
FDQ���[�LJKJ��KJLJ�DLJFDM��D��EGFDL onen.

+ �GMG�D�D�GC
Ll��KJQ"N�NGFDQ ú�
�ê6ÐÉÒGÈ�Ê^Ð�ØGÖaÆ+Ä ×PÈ��GáDÛGÙ
ÔJ×iôSÔJ×ÝÖ�Ò�ÔZÄ Õ�È+ü KUM + �GC
B�����FDMGBDQSEGFDKJLl�GWGM����GM�NGFDM��GM�N
¥^MGLJ��KJ�D[GIJFDQx�"FDC
LJHGFDIJFDHGL # A�BDEGFDKaIJKJFD�"FDQSL6NGFDQx���GM�NGF ��EGFDQxFDKJMGF OaQ"KUWGQSKUC
KJFDQS��MGHwNGFYQ�£a��MG[GLUKJW�MGBDIJKJLJ�DLJFDM
�"B��D�GIJKJ�D�GF�³SMG�"WGQS��BDLJKJWGMGFDMéNGBD�D� �G��BDC�BDIJC�FDQ"C
LJFDC EGFDM��GLJKUHGL^��KJQSN # A��GQS�Y�7[�WGM�C
F��G�GFDMGLJFDC��a�D�G�DLJ�DFDM
NGFDQx¥^MGLJ��KJ�D[GIJFDQx�"��QxKU�GQSF �GFDQ"C
�D�GKJFDNGFDMGFDM ���G�"HGBDEGFDMw[GBDM�M HGFDC
�D�G�DLJ�DL+��FDQSNGFDM �4��FDIJ�D�GFDCP¥^QSHGFDEGM�KJC
KJM�NGFDQ�MG�D�D�GC
LJFDM�³SLJFDQSBDLJKUWGM�KJ��HGFDH eEGFDMGFDM + FDKJLJQSBD�G� _ sG ¡$, WG�D�GFDM�a�QSFDBDIJKJC
KJFDQ"EGBDQ�KUC
L #

A�BDC��6 ·C
LJF�� C
FDIJEGC
L���KJQSN KJM NGFDQ0�>[GLJKU�GKJLJ�DL úYÏ^ïDÕ�ÅZÇYÔZÄ Õ�È��6Ö�× ÞGãDÙ
ÔJ×Dê�×DÈGÔJßàÄ áDÓDÅZÇYÈGÊ6ü 103 _ ��KJL	��¤�¤�
��MGBDI  ·C2F���� ��¤ ¤�SA�FDC
KJHGM����-��¤�¤�S³À��VGIJF���FDMGLJKJFDQS�GMGH��*��MGN���¢^FDC
LJFDM���a�QSFDBDIJKJC
KJFDQSL # A�BDEGFDKiHGKJIJLiFDC
EGFDC
WGM�NGFDQSC&NGKJF7�GFDQSFDKUMGEGBDQSLJFDM ¥^MGLJ��KJ�D[GIU�GM�HGC
Q"KJ�D�GLJIUKJMGKJFDM KJM�[GIU�GC
KU�GF7NGFDC°NG��QS�D�GHG�DM�HGKJHGFDM ¢^FDC
LJFDMGC

103 G7B>L�w�?;A;B>N;I><>A;=;Q48\57<>8:9/9;<>6	i�t�LMI�64P�64=;I>57<�14r;B>N;=FC�9;q4=;=/H;64}D6D<>143;=F64I>mÑ5764=;=/w�8:p2q43;8:N;=FCE64=/9;648�G7=;5764=;9;648Pk<>I�9;64=�q4N;LÐC;64B><�64p:648:I>64=�N;=;9.64<>=FC;64LÐ64I>}DI>64=.f7648:LM<>A;=F64=.A;9;648/É�64<>B>LÐtELÐI>6DPk64=.64ÓF�;B><>}D<>I	<>=.9;<>6��z64<>I�648:64= t-57<>14r;B>N;=FCÊ9;64L�i�A;p2I>5�q48:64LÐtELMI�64PkL�6D<>=;p:B><>64RF64=�N;=;9�q4N;pÖ648:LÐI>6.�;8:A;I>A;I�tE�;<>LÐ143;6.w�=;I>57<�14r;B>N;=FCÊr;A;=;LÐ6Ô�;N;64=;I
aufgeH;q4NFI!57<>8:9�T:?;CEBhgj��B>A;t�9�UVW;W;n;H;ZVg
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FDKJMG�D�G�GBDIJLJFDM _ �D�GQ ~�FDQSC
�D�G��FDIJ�D�GMGH ��WGM ��¤�¤�S��MGBDI  ·C2F���� ��¤ ¤�SA�FDC
KJHGM�� �GMGN ��¤�¤�
³À��VGIJF���FDMGLJKJFDQS�GMGH�����HGI # BD�G�D����E�C
�D�GMGKULJLBr # s # ¦�a #

� � ¥^MGNGFgXZFDNGFDQ�³SLJFDQSBDLJKUWGMwC
LJFD�GL6FDKJM úZÂ®ÈGßg×DÈGÆG×ÝÖK�^×DïÝÄ ×Dßàü �·KJM NGF�� NGFDQ���MG��FDMGNGFDQ�¶�FDIJFDHGFDMG�GFDKJL
EGFD[GWG����LM��NGKJF�FDMGLJC
LJBDMGNGFDMGFDM*�a ·C
LJF���L FDKJIJF��D�ªEGFD�GQSLJFDKJIJFDM # ���G²GFDQ"NGF�� [GBDMGM½�GKJFDQ���EGFDQ�H�QS��M d-

C
�DLJ�DIJKJ�D�GF�À�MGNGFDQS��MGHGFDMyEGFDQSBDLJFDM ��FDQSNGFDM # ¸ KJL�NGKJFDC
FDQ>��[GLUKJ�GKULJ�DL�EGFD[�WG�&��L�NGFDQ>���GMGNGFpBDIJC
W NGKJF
¸y�GHGIJKJ�D��[GFDKJLM�4C
FDKJMGFàFDKJHGFDMGFDM �^FDQ"MGFD�"BD�GQS�GMGHGFDMw��MGNwMGFD�GF�³SNGFDFDM KJM NGKJF�¥^MGLJ��KJ�D[�IJ��MGHp��KJL�BD�G�"� u-

MGFD�Ý��FDM # � � NGKJFDC
FDMÜ���GC
LJBD�GC
�D�Ü�D�pHGFD���D�GQSIJFDKJC
LJFDM �¡KJC�Lq��WGMp}gFDHGKJM�MéBDMÜNGBDQSBD�G���D�éBD�D�GLJFDM �GNGBD²
BD�G�D��BD�G�+���GMGNGFDM�C
FDKJLJF + FDKJLl�"�GQ�N�KJFDC
F�)gFD�GKJFD��C��GM�N�¢^FDC
LJC�FDKJM�HGFDVGIJBDM�Ll��FDQSNGFDM����G² #

Projektabschluß

A�KJF , BDQSLJ�GMGH��D��FDKJLJFDQSF0��MG��FDMGNGFDQSC
�D���GIJ��MGH���MGN�N�KJF>¥^�GBDIJ�GBDLJKUW�M&�$�GHGIJKJ�D�GFDQ^£aW�IJHGFDBD�G�"LJQS�DHGF>C
KJM�N
¶�FDHGFDMGC
LJBDMGNnNGKJFDC
FDQ ��[GLUKJ��KJLJ�DL # ¥^KUM ��FDKJLJFDQSFDQ OR�GM�[GL®KUC
LgNGKJFé���G�"BDQSEGFDKJLJ��MGHnNGFDQ K � OaQSWYXZFD[�LiH e-

��WGMGMGFDM ¥^QS�"BD�GQS�GM�HGFDM # A�BDEGFDK+[GBDMGMpFDCPC
KJ�D� �G� ¥^QÀ�"BD�GQS�GMGHGFDMÜ��KJLqNGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F�C
FDIUEGC
LM�
NGFDQi¢^FDB���C
LJQS�G[GLU�GQ4��NGFDCà�^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJCàW�NGFDQiBD�G�D��NGFDQ®~�FDQS��FDMGNG�GMGHéEGFDC
LJKJ����LJFDQi�aWG� t-
ware� FDQS[G�DFD�GHGFP�GBDMGNGFDIJM #

5.2.5. ô�0�	���#<�!�����)���85,û^0��D6"487��!�
, KJFÜK � �GKJFDQSLJFDMnOaQ"KJMG�DKJV FDQS���D�GMGLM�aC�WGIJIgC
KJ�D�nNGBDC°¢^FDB�� BD�G��NGKJFé¥^QSC
LJFDIJIJ�GM�HnNGFDQ M�WGLJ��FDMGN�KJHGFDM
A�WG[G�G��FDMGLJFpEGFDC
�D�GQS�DMG[GFDM # ���GC�C
�D�GIJBDH�HGFDEGFDMGNyNGBD�"�GQD�RWGE NGKJFÜ¥���VG�"FD�GIJ�GMGHnFDKUMGFDC&A�W�[G�G��FDMGLJFDC
KJM�NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
FPC
KUMGM��GW�IJI�KJC
LM�ÉC
KUMGN��"WGIJHGFDMGNGFi£aQSBDHGFDM�{

- , KJQSN�NGBDC A�W�[G�G��FDMGLwBDIJC*¤�QSKJFDMGLJKJFDQS��MGH�C
�GKUIJ�"F�����EGFDQSEGIJKJ�D[��PA�FDLJBDKJIJFDQS[GIJ�DQS��MGH�W�NGFDQ
~�FDQS��BDIJLJ�GMGHGC��GKJIJ�"FPKJM�NGFDQ + ��[G��MG�"Ll�"�GQ�BDM�NGFDQSFPOaFDQSC�WGMGFDM���KJ�D��LJKJH�C
FDKJM�ü

- �aKJM�N NGKJF ��EG�G�DM�HGKUHG[GFDKJLJFDM��D� BDMGNGFDQSFDM�FDT�KJC
LUKJFDQSFDMGNGFDM�A�W�[G�G��FDMGLJFDM#��KJMGK ��BDIM��C
W
NGBD²�C
KJ�D�ºÀ�MGNGFDQ"�GM�HGFDM#BDM#FDKUMGF�� BDMGNGFDQSFDM#A�WG[G�G��FDMGL�MGKJ�D�GL���FDC
FDMGLJIJKJ�D�#BD�G�°NGKJF
)gFDIJ�GBDMG�P�GMGN��>WGM�C
KJC
LJFYMG�P�GW�M�NGKJFDC
F���BD�GC
��K rken?

- ³SC
L�NGKJF�£RWGQS� NGFDC>A�WG[G�G��FDMGLJFDC>BD�G��BDMGNGFDQSF�OaQSWYXZFY[GLJF�BDMG��FDMGN�EGBDQ�EG�D� # IJFDKJ�D�GLq��EGF r-
tragbar?

¦��GQi��FDMGM7NGKJFDC
F°£RQSBDHGFDM�FDKJM�NGFD�GLJKUH7EGFåXZBD�GLx��FDQSNGFDM7[���MGMGFDM���KJC�L�N�KJFw���G�"MGBD�G��FwFDKJMGFDQP~�WGQSIJBDHGF
�"�GQ>NGBDC�EGFDLJQSFD�"�"FDMGNGFpA�WG[G�Ý��FDMGL�HGFDQSFD�D�GLJ�"FDQSLJKJHGL # £a��Q�NGBDC�EGFDHGIJFDKJLJFDM�NGFÜOaQ"WYXZFD[GL��GBDEGFDM C
KJ�D�nBD��C
NGKJFDC
FDM(��EGFDQSIJFDH��GM�HGFDM°�GFDQSBD�GCi�"WGIUHGFDMGNGF �DFDMGLJQSBDIJF A�W�[G�G��FDMGLJL  ·VGFDMwHGFD�"�GMGNGFDM �4�"�GQ�NGKJFà~�W�QSIJBDHGFDM
FDQSC
LJFDIJIJLl����QSNGFDM�{
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- Testkonzept [éKJM�[GI # FDQ"C
LJFDQi~�FDQSFDKJMGEGBDQ"�GM�H ����FDIJ�D�GF°�"BD�D�GIJKJ�D�GFDM�¢^FDC
LJCà��MGN�¢^FDC
LUN a-

LJFDM���WÝ�����GMGNGFDM�E eQSFDKJLJ�D�GC
LJFDIJIJFDM�C
KUMGN 104;

- ý¶ÀuÂ�à�Ê�Â�Ã á ¹uç�º'[°FDKJM Ê+Ö¨ÕGÃG×ÝÖ ��EGFDQ"EGIJKJ�D[°��EGFDQxNGBDCi�D�wFDQSC
LJFDIJIJFDM�NGFà�a ·C
LJF ���·NGFDQ���� h-

QSFDMGN�NGFDQ-��OaQ"WYXZFD[GLJK nKULJKJBDIJKJC�KJFDQS�GM�H���FDMGLJ��KJ�D[GFDIJLl��KUQSN |
- Handbücher [�L  ·VGKJC
�D�GFDQS��FDKJC
FPHGFDLJQSFDMGMGLJFP�a ·C
LJFD��q�GMGN�}gFDMG��LJ�DFDQS�GBDM dbücher;

- ý¶¼®Â�ÁMÁpË�Àð[w�"BD�D�GIJKJ�D�°�GM�NwLJFD�D�GMGKUC
�D�w�D�GQ�¥^LJBDEGIJKJFDQS�GM�HwHGFD��FDKJMGC
B���FDQ��GMGN FDKUMGNGFD�GLUKJHGFDQ
Begriffe;

- äMº�¹uÀuË�º�»®Â2Ã�Ápç�¼�ã�Ã�¹�[��DFDKJLJIJKJ�D�GFDQ���MGN�KJM��GBDIJLJIJKJ�D�GFDQ+³SLJFDQSBDLJKUWGM�C
VGIJBDM�|
- Projektüberblick [�BDIJC�¥^KJM�C
LJKJFDH�KJM�NGBDC�OaQ"WYXZFD[GLM�Y� # } # FDKUMGFPFDKJMG�"BD�D�GFPµ�¢^¸ �^S�aFDKJLJF�|
- ÝbÃ�Ë�¼�å�ÁM¹ÉÖ2Â�Ãzñb»�ÁM»®Ê�¹uÃ�þvÿbÅ�Ë�Ã�Øu¹uÃ�[nKJM�[GI # H�QSW�EGFDQ ��IJLJFDQSMGBDLJKU�GI��GC��GM�HGFDM EGFDK®¥^K n-

LJQSFDLJFDM�EGFDC�WGM�NGFDQSC�HGQSW�²GFDQ-)gKJC iken;

- Entwicklungsr ichtlinien [ KUMG[�I # OaQ"WGHGQSBD����K FDQSQSKJ�D�GLJIJKUMGKJFDM �6�6 ·C
LJF���C
VGF��DK fikation,

~�FDQSC
KJWGM�C2��BDMGBDHGF���FDMGLJ[GWGMG�DFDVGLM�Y�RLJQSBDLJFDH i FDMG´UOaQSKUMG�DKJV�KJFDM �YFDLJ� # ��MGN
- Standard-Vor lagen [n�"��Q�ORQS�DC
FDMGLJBDLJKJW�MGFDM �R�aLJBDLJ�GC�EGFDQSKJ�Y�GLJF��a¶�FDC
VGQS�D�D�GC�VGQSW�LJW�[GW�IJIJF

etc.

+ �GC
�DLJ�DIJKJ�D�½[��GM�MGFDM½KJ� OaQSWYXZFD[GLU�GFDQSIJBD�G��BD�G�"HGQS��MGN½NGFYQ�C�VGFD�DKJ�"KJC
�D�GFDM �aKULJ�GBDLJKUWGM ��FDKJLJFDQSFyA�W�[ u-

��FDMGLJFàFDQS�"WGQSNGFDQSIJKJ�D�w��FDQSNGFDM # ~�WGQ�NGF���µ�KJMGLJFDQSHGQ"�GM�N°NGFDQ�W�EGFDM BD�G�"HGFD�"�G�GQSLJFDMw£aQSBYHGFDM ��KJQ"N NGBDM�M
EGFD�GQSLJFDKJIJL^�qWGE½NGKJFDC
FyA�WG[G�G��FDMGLJFyBDIJCÜVGFDQSCj��MGIJKJ�D�GFy¦�W�LJKJ�yW��GMGFyIJ�DM�HGFDQS�"QSKJC
LUKJHGFy���G�"EGFD��BD�GQS��MGH �
VGQSWÉXZFD[GLJC�VGFD�DKJ�"KJC
�D�GF + �GC
BDLJ�DNGWG[��Ý��FDMGLJFpWGNGFDQ>KJM NGKJFÜ~�W�QSHGFD�GFDM�C
��FDKJC
FÜ�D�nKJM�LJFDHGQSKJFDQSFDM�NGFÜ~�WGQSI a-

HGFDM�QSFDBDIJKJC
KJFDQ"L���FDQSNGFDM # ³SM�MGFDQS�GBDIJE�NGFDQq¥^M�LJ��KJ�D[GIU�GMGH�C
Q"KJ�D�GLJIJKUMGKJFDM�C
W�IJIJLJF0�D�GC
�DLJ�DIJKJ�D��FDKUM�HGFDMGFDQSFDIJIJFDC
��WGMG�DFDVGL^�D�G� FDKJMG�GFDKJLJIJKJ�D�GFDMÜ���G�"EGBD�éBDIJIJFDQgA�W�[G�G��FDMGLJF _ � # B # FDKJM7A�W�[G�G��FDMGLJ[GW�VG�®��KJL�£aKJQS��FDMG
�GM�N ORQSWYXZFD[�LJMGB���F��6�^WGHGW �6A�BDLJ�G���+���GLJWGQD�6�aLJBDLJ��CF�+³"M��GBDIJLJC��GFDQS�DFDKJ�D�GMGKJCwFDLJ� # aàEGFYC
�D�GIUWGC
C
FDM ��F r-
den.

5.3. ]7®jõ�£�ó�®jø�«�§O¦�«y£�ø�¤�¬�¦F® ]7©«�¤\£�ª�
, KJF�EGFDQSFDKJLJC®FDQS���D�GMGLM��[GBD��FDKJMGF�FDQSC
LJF�HGQSWGEGF�~�FDQSC
KUWGM&NGFDQ��GKJFDQxBDM�HGFDNGFD�GLJFDLJFDMw¤�Oa¥^¦�S³SMGC�LJBYMG� KJM
FDKJMGF�� OaQSBDTGKJC
VGQ"WYXZFD[GL+�D�G� ¥^KJMGC
BDLJ� # A�KJF�¥^QS�"BD�GQS�GMGHGFDM �¡N�KJF�C
KJ�D�pNGBDEGFDKqFDQSHGFDEGFDMp�GBDEGFDM ���>�GQ"NGFDM
EGFDQSFDKJLJC�KUMyNGKJFpEGFDC
�D�GQ"KJFDEGFDMGFp~�FDQSC
KJW�M NGFDQ0³SM�C
LJBDMG�pFDKJM�HGFDBDQSEGFDKJLJFDLM�RC�WGIJIJFDMyKJMyNGKJFDC
FD� ��EGC
�D�GMGKJLJL
BDEGFDQ�MGWG�D��FDKUMÝ��BDIlFDTGVGIJKJ�DKJLl�D�GC
BD�&��FDMGHGFDC
LJFDIJIJLl��FDQSNGFDM #
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5.3.1. h^� :�4�3�������7����9#, ��5��!# /^����5����
A�KJF���KJ�D�GLJKJHGC
LJF��GM�Né�D��HGIJFDKJ�D�é��MGBDMGHGFDMGFD�G��C
LJF�¥^QS�SBD�GQS�GM�HÜNGFDC�ORQSBDTGKJC�VGQ"WYXZFD[GLJFDC���BDQ�NGBDC�A�QS� n-

HGFDM7NGFDC �>�GM�NGFDM7BD�G�gFDKJMGF&�"QS�G�G�DFDKJLJKUHGF&�GM�N7�$�GHGIJKJ�D�GC
L^HGFDMGBD�GF&¥^KJM�C
�D�G�DLJ�D�GMGHéNGFDQ®¶�FDC
B���LJ[GW s-

LJFDM # ORQSKJ���DQSFDQ���WGMGLJBD[GLUVGBDQSLJMGFDQàNGFDC ¥^MGLJ��KJ�D[�IJFDQSLJFDBD��C ��BDQ�NGKJF�¥^A�~�S��EGLJFDKJIJ�GMGH*NGFDC ����MGNGFDM #
A�FDQx�^FDKJLJFDQx�GMGN BD�G�Y� FDKJMG�DFDIJMGFà¸nKJLUHGIJKJFDNGFDQxNGKJFDC
FDQ���E�LJFDKJIJ��MGHwC
LJBDM�NGFDM FDKJMGFD�<[GWGMGC
F��G�GFDMGL6KJLJFDQ a-

LJKJ�GFDMn�>MGC
BDLJ�Ü�GM�N NGBD�D�GHGFD����QSKJHGFDQ>��EGQSFD�D�GM��GM�Hy��MGBD�D�n���G�"��BDMGN�� _ ��HGI # BD�G�D� ��EGC
�D��MGKJLUL*r #  Òa
NG�GQS�D�GBD��C>VGWGC�KJLJKU�éHGFDHGFYMG��EGFDQ # A�KJF��D�GMGFD�G��FDMGNGF�¦��D�GFDQS�GMGHÜNGFDC ¢^FDQS��KJMGCF�ÝBDM7NGF�� NGBDC OaQ"WYXZFD[GL
NGF�� ~�WGQSC
LJBDMGNpNGFDQ����GMGNGFYMGW�QSHGBDM�KJC
BDLJKUWGMp�GW�QSHGFDC
LJFDIJIULq��FDQSNGFDMpC
WGIUIJLJF��¡EGFD��KJQS[GLJF�BDEGFDQ�NGKJF�£RWGQ"N e-

QS�GM�H MGBD�D�nK ����FDQ�NGFDLJBDKJIJIJKJFDQSLJFDQSFDM ��WGC
LJFDM���GM�N + FDKJLJC
�D�G�DLJ�D�GM�HGFDM # A�FDM�M N�KJFé¥^A�~�S��EGLJFDKJIJ�GM�H
���G²GLJFyNGF�� ~�WGQSC
LJBDMGN HGFDHGFDM��GEGFDQ�EGFDHGQ"�GM�NGFDM �^��BDQ"�Ý� MG�GQ�NG��QS�D� H�QSW�²GFy³SMG�GFYC
LJKULJKJW�M KUM FDKJMGF
MGFD�GF���BD²GHGFDC
�D�GMGFDKJNGFDQSLJFà�aWG�"LJ��BDQSF�NGKJF�HGFD����MGC
�D�GLJF�~�FDQSEGFDC
C
FDQ"�GM�HpFDQSQSFDKJ�D�GFDM [GW�MGM�LJF��GM�Np��F l-
�D�GFé£a�GM�[GLJKUWGMGFDMnNGFDQ��aWG�"LJ��BDQSF7��KJL®��FDIJ�D�GFDM*��WGC
LJFDM*�GFDQSBDM�C
�D�GIJBDHGL®C
KUMGN �6�G� HGHG� # �D�Ý��KJMGNGFDC
L
¢^FDKJIJI�GC
��MGHGFDMªN��GQS�D�GC
FDLJ�DFDM½�D�ª[���MGMGFDM # ��WGM�C
F��G�GFDMG��NGKJFDC
FDQ�BDEGC
FD��EGBDQSFDM½£aW�Q"NGFDQS��MGHª��BDQ�NGKJF
¥^MGLJC
�D�GFDKJN��GM�H �Y��KJFPW�EGFDM�EGFDC
�D�GQSKJFDEGFDM �ÉFDKJMGFP�DB # �D��FDK ��WGMGBDLJKJHGFP~�WGQSC
LJ��NGKJFPN��GQS�D�G�D�G�"� hren.

A�BDEGFDK ���GQSNGFnFDC7NGFDM�MGWG�D� FDQSQSFDKJ�D�GLM�xBDM NGFDQw�>EGQSFD�D�GMG��MGH MGBD�D�����G�"��BDMGN��"FDC
LJ�D�G�GBDIJLJFDM # ¥^KJM
£aFDC
LJV�QSFDKJC
V�QSWYXZFD[�L6[GBD�<BD�G�"HGQS�GM�NwNGFDQx�GKJFDIJ�"�DIJLJKJHGFDMw��MG[GIJBDQSFDMw��MG�"WGQ"NGFDQS�GM�HGFDMw�GM�N ��MGHGFDC�KJ�D�GFDQSLJFDM
~�WGQSC
LJFDIJIU�GM�HGFDM ����BDC0NGBDC>¦�FD�GC2 ·C
LJF�� FDKJHGFDMGLJIJKJ�D�éIJFDKJC�LJFDMéC�WGIJI^�GM�KJ�D�GL^KUMÜ£aQSBDHGF # ��IUC���WG��VGQSWÝ��KJ²
�D�Ý� MGWGLJ��FDMGNGKJHGFDMª��WGC�LJFDMG��EGFDQSEGIJKJ�D[ª�"�GQ�NGFDM½~�W�QSC
LJBDM�N �q����QSNGF BDIJCp¥^QSHGFDE�MGKJCpNGFDQ�~�W�QSC
LU�GN�KJF
FDKJMGFPNGFDLJBDKJIJIJKJFDQSLJFDQSFP��WGC�LJFDMGC
�D�G�DLJ�D�GM�H�FDQSC�LJFDIJIJLM�YBDIUC�KUM�NGFDQ+~�WGQ"HGFD�GFDMGC
��FDKJC
F0�D�GMG�D�D�GC
Ll��WGQSHGFDC
FD�GFDM
��BDQ # A�KJFDC
F���WGC
LJFDMGC
�D�G�DLJ�D�GM�Hp����QSNGF�BDEGFDQ�NG�GQS�Y�Ü��FD�GQS�"B��D�GF�µ�KJMG��FDKJC
F�NGBDQSBD�G��QSFDIJBDLJKJ�GKJFDQSLM�¡NGBD²
�D�wNGKJFDC
F�� + FDKJLJVG�GMG[GL6[GFDKUMGFà�GFDQSIJ�D²GIJKJ�Y�GFà���GC
C
BDHGF �GEGFDQxNGKJFàHGFDMGBD�GFDM �>WGC
LJFDM �$�GHGIJKJ�D� ��BDQD�4NGKJF
���G�"C
LJFDIJIJ�GM�HyBDIJC�WyM��GQPFDKJMGF H�QSW�EGF ³SNGFDFp��BDQD�RNGKJFpBD�G�0NGFD� BD�GHGFDMGEGIJKJ�D[�IJKJ�D�GFDM ¥^Q"[GFDMGM�LJMGKUC
C
LJBDM�N
EGFDQS�G��LJF # A�FDQg~�WGQ"C
LJBDMGNÜC
�D�GKJFDMÜNGKJFDC
FDQg��Q"HG�G��FDMGLJBDLJKJWGMé�"WGIJHGFDMÜ�D�é[��GM�MGFDM �GN�B�NGFDQg�>�G�"LJQSBDH7�D�GQ
OaQSWÉXZFD[GLJN��GQS�D�G�"���GQ"�GM�H MGBD�D� NGF�� �GWGQSHGFDC
�D�GIJBDHGFDMGFDM ��WGMG�DFDVGL�HGFDHGFDEGFDM�����QSNGF # A�BDEGFDKà����QSNGF
BDIJIJFDQSNGKJM�HGC�HGQ"WG²GF ORQSKUWGQSKULJ�DL�BD�G�PNGKJF ¥^KJM��GBDIJLJ��MGHyNGFDC + FDKJLJQSBD�G��FDMGC�HGFDIJFDHGLM�RNGBpFDKJMGFp¥^KJMG�"���GQ"�GM�H
NGFDC®�a ·C
LJF���C®� # } # FDKJM°EGKJCgNGQSFDKa¸nW�MGBDLJF�C
VG�DLJFDQ�BDIJCg�D�GMG�D�D�GC
LRHGFDC
�D�G�DLJ�DLaBD�GCiHGFYC
�D�G�D�"LJC
VGW�IJKJLJKUC
�D�GFDQ
�aKJ�D�GL�MGKJ�D�GL�C
KUMGM��GW�IJIl���DQSF #

¥^KJMÜ��FDC
FDMGLJIJKJ�D�GFDC>��Q"HG�G��FDMGLq�D�GQ�A��GQS�D�GC
FDLJ�D��MGHpNGFDQ�KULJFDQSBDLJKJ�GFDMÜ~>WGQSHGFD�GFDM�C
��FDKJC
F�EGFDK^NGFDQ�~�W r-

C
LJBDMGN�C
VGQS�DC
FDM�LJBDLJKJW�Mª��BDQD�+NGBD²ªC
�D��WGMªKJM�MGFDQS�GBDIJEªNGFDQ�[G��QS�DFDM½~�WGQSC�LJ��NGKJF��q�^FDQSMGFDQS�"BD�GQS��MGHGFDM½BD�G�
EGFDKJNGFDMw�aFDKJLJFDM _ �GW�Q�BDIJIJFD� BD�G�D� BD�G�x�aFDKJLJFàNGFDCP���GM�NGFDM�a�NGBD�D�pHGFD�"�G�GQ"L��GBDEGFDM��¡NGBD² NGKJF initialen

�6 ·C
LJF���BDMÝ�"WGQSNGFDQS��MGHGFDM �GM�NpNGKJF�ORQSKJW�QSKJLJ�DL��GFDQSC
�D�GKJFDNGFDMGFDQ�£a��MG[�LJKUWGMGFDMpNGQSBDC
LUKJC
�D�p�GFDQS�DMGNGFDQSL���� r-

NGFDM # �aW ��BDQP� # } # NGKJFw��MGE�KJM�NG��MGH��GW�M FDTGLJFDQ"MGFDM ��MG��FDM�NGFDQSM��GEGFDQiNGBDC�³"MGLJFDQ"MGFDL��D�GMG�D�D�GC
L�BDIUC
FDKJMGF�WGVGLUKJW�MGBDIJF�¥^QS��FDKJLJFDQS�GMGH&�"�GQ�FDKJMGF>C
VG�DLJFDQSF����GC
EGBY�GC
LU�G�"F��GWGQ"HGFDC
FD�GFDM°��MGN&�GBDLaC
KJ�D�wKJ���^BD�Ý�"F
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NGFDQ�~�WGQ"C
LJ��NGKJF���KJLPNGF��¬¥^QS[GFDMGMGLJMGKJC�HGFD��KJMGM*NGFDQ�����MGNGFDM*�GEGFDQ�NGKJF �^FDKJC
LU�GMGH�C
�"�D�GKJH�[GFDKJL0FDKJMGFDC
C
WGIJ�D�GFDMé¸ WGN��GIJC>�D�GQ����G�D��C
LJFDMÜOaQSKUWGQ"KJLJ�DL^FDMGLJ��KJ�D[GFDIJL # A�KJF�¦�FD�GK ��VGIJF���FDMGLJKJFDQS�GMGHÜNGFDQgQSFDIJBDLJKJWGM a-

IJFDM°A�BDLJFDMGEGBDMG[&�GKUMGHGFDHGFDM �����GQ"NGF�BD�G�^FDKJMGF�C
VG�DLJFDQSF�~�FDQSC
KJW�M°�GFDQSC
�D�GW�EGFDM � NGB C
KJ�D�°�GFDQSBD�GC�C
LJFDIJIJLJF��
NGBD²7N�KJF&�GW�QS�GBDM�NGFDMGF&A�BDLJFDMGEGBDMG[GI��GC��GM�H���KJLxNGFDQiMGFD�GFDM�¢^FD�D�GMGWGIUWGH�KJF°NG��QS�D�GBD�GC C
KUMGM��GWGIUIxM��GL z-

EGBDQ���BDQ #

¸nKJLRNGF�� , �GMGC
�D� � FDKJM&�GMGBDE��G�DMGHGKUHGFDC®¢^FDKJIJC
 ·C
LJF��<�D�GQ���BDIJ[G�GIJBDLJKUWGM&KJM&NGFDQ�¥^M�LJ��KJ�D[GIU�GM�H°��WGQS� u-

�DKJFD�GFDM*�GM�N*C
�D��WGM VGBDQSBDIJIJFDIP�D�GQà~�WGQ"C
LJ��NGKJF���KJLPNGFDQ�³À��VGIJF���FDMGLJKJFDQS�GMGH*�D�ªEGFDH�KJM�MGFDM �+HGBDEªNGFDQ
���GMGNGF�FDKJM*��FDKJLJFDQSFDC ��QSHG�G��FDMGL0�"�GQ�NGKJF EGFDC
�D��QSKJFDEGFDMGFDMªOaQSKUMG�DKJVGKJFDM # ¥^C EGFDC
LJBDMGNªNGFDQ�}gFDNGBDQS�4�
FDKJMGF�¢^FDKJIJI�GC
��MGHÜ�$�GHGIJKJ�D�GC�Lq�"QS���G�DFDKJLJKJHpEGFDMG��LJ�DFDMÜ�D�Ü[��GM�MGFDM �¡�Ý� �D�ÜEGFD�GQSLJFDKJIJFDM �¡KJMG��KJFD��FDKJL�NGKJF
HGFD���GMGC
�D�GLJFDM½¥^QSHGFDE�MGKJC�C
FyFDQSQSFDKJ�D�GL>��FDQSNGFDM # A�KJFyHGFD���D�GIJLJFyKJLJFDQSBDLJKU�GFy~�WGQSHGFD�GFDM�C
��FDKJC
F �GM�LJF r-
C
LJ�GLJ�DL�NGKJFDC�NG��QS�D��NGKJFPKJM�[GQSF���FDMGLJFDIJIJFP��� slieferung.

¥^KJMwL  ·VGKJC
�D�GFDCiORQSW�EGIJF���LJBD�G�D�GLJF �GWGQxBDIJIJFD��KJMw¶�FDC
VGQS�D�D�GFDM ��KJL6NGFDMw��MG��FDMGNGFDQ"Mw��MGNw¸nKJLJBDQSEGF i-
LJFDQSMyNGFDQP¥^A�~�S��EGLJFDKJIJ��MGH NGFDC�����MGNGFDM KJ�&��FDQ>��KJFDNGFDQ>BD�G�4{+A�KJFp¥^MGLJ��KJ�D[GIJFDQ>EGFDQSKJ�D�GLJFDLJFDM ��NGBD²
¶�FDC
VGQS�D�D�GFw�GEGFDQPN�KJFwHGQ"WGEGFDM ��WGMG�DFDVGLJF ��MGN ��EGIJ�D�G�"F NGFDC��a ·C
LJFD��C�C2�D�G��FDQ0�D�y�"�G�GQSFDMy��BDQSFDM #
³À����FDQ^��KJFDNGFDQ^�GFDQSIJWGQSFDM&C�KJ�D�&��MG��FDMGNGFDQq��MGN&�>�GM�NGFDM&KUM&A�FDLJBDKJIJC®�D�°A�KUMGHGFDM�� N�KJF��"�GQ�FDKJM°FDQ"C
LJFDC
¶�FDC
B���LJ�GFDQSC
LJ�DMGNGMGKUCà�GM�N N�KJFwHGFDMGFDQSFDIJIJFw�^WG[GBDIJKUC
KJFDQS��MGH�NGFDQi�aLJ�DQS[GFDM ��MGN �a�D�G���D�D�GFDMyNGFDC��6  s-
LJF���C FD�GFDQi�GKJMGNGFDQSIUKJ�D����BDQSFDM # + �GQ®��IJBDQSC
LJFDIJIU�GM�H7NGFDCàBD�GHGFDM�EGIJKJ�D[GIUKJ�D�GFDM7£aW�[G��CàKJ� OaQSWYXZFD[GL��GBDIJ�
NGBDCéEGFDM��GLJ�DLJF �^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI�BDIJCéFDQSC
LJF ¤�QSKJFDM�LJKJFDQS��MGH�C
�GKUIJ�"F �GMGN C
VGFD�DKJFDIJI�NGKJFn��[GLJKU�GKJLJ�DL
��� ���SBDMGH �"�GQ�MG�D�D�GC
LJFà³"LJFDQSBDLJKJW�M��w�D�GQ�³"NGFDMGLUKJ�"KJ[GBDLJKJW�M NGFDQxBD[GLJ�GFDIJIJFDMw�a�D�G��FDQSV��GM�[GLJF # ¸nKUL��D�GMGF h-

��FDMGNGFDQ���FDMGMGLJMGKJCp�GWG� �6 ·C
LJF � [GWGMGMGLJFDM NGKJF ¥^MGLJ��KJ�D[GIJFDQ�NGKJFDC
FDM A�FDLJBDKJIUEGFDC
�D�GQSFDKJE��GM�HGFDM � u-

MGFD�Ý��FDMGN�EGFDC
C
FDQ��"WGIUHGFDM���MGN�BD�G�D��NGBDQSBD��C�MGFD�GFP¥^Q"[GFDMGM�LJMGKUC
C
FP�DK ehen.

5.3.2. h^� :�4�3�������7����9#, ��h^��� �  V�	26 �!���9���85 � 4���487���#��!�8�
A�KJFpK � �GWGQSKJHGFDM �>EGC
�D��MGKJLJL�FDQS���D�GMGLJFp£RWGQ"NGFDQS��MGH MGBD�D� FDKJMGFDQ>NGFDLJBDKJIJIJKJFDQSLJFDMn�>WGC
LJFDM���GM�N ��� f-

��BDMGNGC
C
�D�G�DLJ�D�GM�H½�GBDLJLJFyBD�G�D� KJM�MGFDQS�GBDIUE NGFDQ�¥^MGLJ��KJ�D[GIU�GM�HGC�WGQSHGBYMGKJC
BDLJKUWGM �>�GC
��KJQ"[G��MGHGFDM # A�BDC
¸nBDMGBDHGF���FDMGLiNGFDQà£aKUQÀ��B7FDQS��WGH*�GFDQSC
�D�GKJFDNGFDMGC�LJF7���GC
��MGHGFDM _ ¤���LJC
W��GQS�DKUMGHª�GW�M �6 ·C
LJF���LJFDKJIJFDM �
FDTGLJQSF���Fw¥^QS��FDKJLJFDQS�GMGH�NGFDC�ORQSWYXZFD[�LJLJFDB���C�NG�GQS�D� FDTGLJFDQ"MGF ¥^MGLJ��KJ�D[GIJFDQPC
WG��KJF + ��[GBD�G�P�GW�My�"FDQSL i-
HGFDM ��WG��VGWGMGFDMGLJFDM ��MGNw¢^FD�D�GMGWGIUWGHGKJFDV�IJBDLJLJ�"WGQS��FDM�aD�·�G�<�GWGQ�BDIJIJF��<NGFDM �DFDKJLJIJKJ�D�GFDM�� ���"BDMGHpNGFDC
OaQSWÉXZFD[GLJCé�D� �GFDQ"[G��QS�DFDM �GM�N�¥^M�HGVG�DC�C
FDM�KUM�NGFDQw}gFDQSFDKJLJC�LJFDIJIJ��MGH ��WGM OaFDQSC�WGMGBDIà�D� EGFDHGFDHGMGFDM #
¦�BD�D� [G�GQS�DFDQP¥^�GBDIJ�GKJFDQ"�GMGH�C�LJFDIJIJLJFwC
KJ�D���GFDQSBD�GC;�lNGBD²���WGQSBD�GC�C
KJ�D�GLUIJKJ�D��[GFDKJMGF NGFDQP�GFDQSC
�D�GKJFDNGFDMGFDM
¸y�GHGIJKJ�D��[GFDKJLJFDM7FDKUMGF&C
WGIJ�D�GF�OaQ"WGN��G[GLUKJ�GKULJ�DLJC
C
LJFDKUHGFDQS��MGH7��KJL��GFDQSLJQSFDLJEGBDQSFD� )gKJC
KJ[GWéFDQS�DKJFDIJFDM���� r-

de.
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}gFDK�¶�FDC
VGQS�D�D�GFDM ��KJL�NGFDMy¥^MGLJ��KJ�D[GIJFDQSM NGFDC�¢^FDB���C��GEGFDQ0NGKJF FDKJMG�D��C
FDLJ�DFDMGNGFp~�WGQSHGFD�GFDM�C
��FDKJC
F
[GB���FDM±K ����FDQé��KJFDNGFDQéNGKJF �GFDQS��FDMGNGFDLJFDM±�aWG�"LJ��BDQSFD��FDQS[G�DFD�GHGF �GM�N�A�W�[G�G��FDMGLJ�GWGQSIJBDHGFDM�KUMGC
¶�FDC
VGQS�D�D� # A�KJFDC IJBDH*C
KJ�D�GFDQSIJKJ�D�*��WGQ�BDIJIJFD�¬NGBDQSBDM ��NGBD²ªNGKJF�ORQSW�HGQSBD�&��F��GMGNªA�W�[G�G��FDMGLJF�NGKJF
��QSEGFDKJLJC�WGEYXZFD[�LJFéC
KUMGN �+��KJLiNGFDMGFDM*¥^MGLJ��KJ�D[�IJFDQàLJ�DHGIUKJ�D�*�D�*LU�GM �GBDEGFDM # £RWGIJH�IJKJ�D� C
KJM�N C
KJF7NGBDQSBDM
KJMGLJFDQSFDC
C
KJFDQ"LM��NGBD²nN�KJFDC
FÜC
KJM�MG��WGIJIJFd��M�LJFDQSC
LU�GLJ�D��MGHn�"��Q�LJ ·VGKJC
�D�GFÜ���G�"HGBDEGFDMnIJKJFD�"FDQSM # µ��D�G�"KJHnH e-

MGBDMGMGLJF , �GMGC
�D�GFiNGFDQ�¥^MGLJ��KJ�D[�IJFDQ��G���"B ßLJFDM�NGBDEGFDK
- FDKJMGFP[GIJBDQSFP�aLUQS��[GLJ��Q+�GM�N�¤�QSN�MG��MGH�NGFDQ�~�FDQS�DFDKJ�D�GMGKJC�C
F��
- &g�GFD�D[GIJKJC
LJFDM��D��NGF����Y��BDC�KJM�FDKJMGFDQ���[�LJKJ��KJLJ�DLlW�NGFDQ����G�"HGBDEGFP�D��LU�GM�KJC�LM�
- &g�GFD�D[GIJKJC
LJFDM�KUMGMGFDQ"�GBDIJE�NGFDQ�A�W�[G�G��FDMGLJ�GWGQSIJBDHGFDM�C
WG��KJF
- [GW�MG[GQSFDLJFP��MGIJFDKULJ��MGHGFDM���BDC���BDMGM���KJFP�D��FDQSIJFDNGKUHGFDM�KUC
L #

¶�FDMGFDQSFDIJIJF ��WGMG�DFDVGLJF �GMGN°OaQ"KJMG�DKJV�KJFDMwKUMGLJFDQSFDC
C
KJFDQ"LJFDMwN�KJF EGFDLJFDKJIJKUHGLJFDM ¥^M�LJ��KJ�D[GIJFDQ��D��BDQ�BD�G�xFDKJMGFDQ
LJ�GFDWGQSFDLJKUC
�D�GFDMª¥^EGFDMGF�BD�G�D� ��KJMªNGFDQ�ORQSWÉXZFD[GLJV�QSBDTGKJC C
LJBDM�NGFDMªNGKJF ORQSW�HGQSB�����F �GMGN½A�WG[��G��FDMGLJF
BDEGFDQ�FDKJMG�"BD�D� K �<~�WGQSNGFDQSHGQS��MGN�|GNGBDCiLJ�GFDW�QSFDLJKJC
�D�GF�¶�FDQS�GC�L��GFDQSIUWGQ���WGQ�NGF�� µ�KJMGLJFDQSHGQS��MGN NGFDC0BDI l-
HGFDHGFDMG���DQSLJKJHGFDM + FDKJLUNGQ"�G�D[GC�KJ��OaQSWYXZFD[GLJBDIJIULJBDH�BDM�}gFDNGFD�GLU�GM�H #

A�KJFDC
F�¥^QS�"BD�GQS�GMGHGFDMÜ����QSNGFDMÜKJMÜNGKJF��GFDQS��FDMGNGFDLJF�~�WGQSHGFD�GFDM�C
��FDKJC
F&��KJL^BD�G�"HGFDMGWÝ����FDM {�&g�GFD� k-

IJKJC
LJFDMy�>�GQ"NGFDMyKUMGLJFDHGQ"KJFDQSLM��~�W�QSIJBDHGFDMy�"��Q0�DFDMGLJQSBDIJFpA�WG[��G��FDMGLJFÜ��KJL�BD�G�"HGFDMGWG�&��F�M �GMGNyKJMyNGFDM
}gFDC
�D�GQSFDKJEG�GM�HGFDMy��WGM ���G�"HGBDEGFDM �GM�N ¢^FD�D�GMGKJ[GFDMy���GQ"NGFp�GFDQSC��G�D�GLM��[�WGMG[GQSFYLJFp��MGIJFDKJLU�GM�HGFDM BDIJC
)gFDC
C
WG�GQS�DFw�D�GQP~�FDQS�"�GH��GM�H �D��C
LJFDIJIJFDM ��NGKJFwHGFDQSBDNGFw�"�GQiNGKJF°[GWG��VGIJFDLJLJF ��EG��KJ�D[GIJ�GM�Hy��WGM �aLJB n-

NGBDQSNGBD�G�"HGBDEGFDM C�WG��KJFpNGKJF���M�LJFDQSC
LU�GLJ�D��MGHy�GMGFDQS�"BD�GQSFDMGFDQ>¸nKULJBDQSEGFDKJLJFDQ0HGFDMG�GLJ�DLg��FDQ"NGFDMn[��GM�MGLJFDM #
A��GQS�D�wN�KJF VGQ"WYXZFD[GLUC
VGFD�DKJ�"KJC
�D�GF + �GC
B�����FDMGC
LJFDIJIJ�GMGHw�>�GQSNGF�� NGFDMw¢^FDB��&��KJLJHGIJKJFDNGFDQSM �D�GH�IJFDKJ�D� FDKJM
��FDKJLJQSFDKJ�D�GFDMGNGFDQ7��MGN��"IJFDTGKUEGIJFDQ7µ�BDMGN�IJ��MGH�C
C
V�KJFDIJQSBD�G� EGFDIJBDC
C
FDM # ���G²GFDQSNGF�� ���GQSNGF �GFDQSC��G�D�GLM�
NG�GQS�D�&FDKJM&�GEGFDQSC�KJ�D�GLJIUKJ�D�GFDCi�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI6FDKJMGF FDQSC
LJF ¤�QSKJFDMGLUKJFDQS��MGHw�D�°�GFDQSFDKJMG�"BD�D�GFDMw��MGN
HGIJFDKJ�D�G�DFDKJLJKJHéNGKJF&H�QS��MGNGIJFDHGFDM�NGFDMéOaQSKUMG�DKJVGKJFDM7�"�GQiBDIJIJF°¢^FDB��&��KJLJHGIJKJFDNGFDQiC�LJ�DMGNGKUH7VGQS�DC
FDMGLx�D�7�GB l-
ten.

� � NGKJFp~�WGQSHGFD�GFDMGC
��FDKJC
FpFDQS�"WGIJHGQSFDKJ�D�nFDKUMG�D�GC
FDLJ�DFDM �aKUC
LgFDC&BDIJIJFDQ"NGKJM�HGC��D��KJMGHGFDM�NnFDQS�"WGQSNGFDQ"IJKJ�D� �
NGBD²�C
KJ�D��BDIJIJF0¢^FDB��&��KJLJHGIJKJFDNGFDQqBD�G�qNGKJF>~�WGQ"HGFD�GFDMGC
��FDKJC
F>��MGN�NGBDQSKUM&��WGQqBDIJIJF�� BD�G�qNGKJF>��[GLJKJ�GKJLJ�DL
����MGVGBDC
C
�GM�HéNGFDCà~�WGQ"HGFD�GFDMGCj�7FDKJM�IJBDC
C
FDM # ¦>�GQ®NG�GQS�Y��NGBDC £aFDFDNGEGBD�D[�NGFDQ®EGFDLJFDKJIJKUHGLJFDM7OaFDQSC
W�MGFDM
�D�Ý� ~�WGQSHGFD�GFDM �GM�N½NGKJFyNGBDQSBD��CÜQSFDC��GIJLJKJFDQSFDM�NGFy³SM�LJFDHGQSBDLJKUWGM½�GW�M½MGFD�GFDM ³"NGFDFDM KJM½NGKJFy~�W�QSH e-

�GFDMGC
��FDKJC
FPC
FDIJE�C
LM�É[GBDMGM�FDKJMGFPBDMGHGF���FDC
C
FDMGF���MGLJFDQSC
LJ� t�D��MGH�HGFD���D�GQSIJFDKJC
LJFDLl��FDQ"NGFDM #

��IJIJF���EGFDQSIJFDHG�GM�HGFDM��D��FDKJMGFDQ�~�W�QSHGFD�GFDMGC
��FDKJC
FPC�KJM�N�NGBDQ"�GEGFDQ+�GKUMGBD�GC�WGE�C
W�IJFDLM�Y��FDMGM�NGKJF0¥^KJMG�"� h-

QS�GM�H7MGKJ�D�GL�NG��QS�D��FDKJM7[GIJBDQSFDCà�>WGMG�DFDVGLxHGFDC
LJ��LJ�DL���MGN�HGFD�h�GQSNGFDQSLx��KJQ"N # ³"M allererster �^KJMGKJF°C
KJM�N
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�GKJFDQ��a�D���GIU�GM�HGFDM½C�WG��KJF NGKJF�³SMGLJFDH�QSBDLJKJW�M½FDKJMGFDCp~>WGQ"HGFD�GFDMGC
�&gWGBD�D�GFDCp�"�GQ�NGKJF FDQSC�LJFDM½ORQSWÉXZFD[GLJF
MGWGLJ��FDM�NGKJH # + �GC
�DLJ�DIJKJ�D�w���G²wNGKJF ~�W�QSHGFD�GFDM�C
��FDKJC
FàNG��QS�D� NGBDCP¸nBDMGBDHGFD��FDMGL _ ��MGNwMGBDLJ�GQ"IJKJ�D�wNGKJF
OaQSWÉXZFD[GLJIJFDKJLJFDQ�K � OaQSWYXZFD[�La��GFDQSLJQSFDLJFDMª�GM�NªHGFD�h�GQSNGFDQSL0��FDQSNGFDM��q��MGNªFDCpC�WGIJIULJF QSFDHGFDI ���D²GKJHGF Re-

�GKJFD��Cg�D�GQ^~�FDQSEGFDC�C
FDQS��MGH�NGFDQ^~�W�QSHGFD�GFDMGC
��FDKJC
F0HGFDEGFDM # �a�D�GIJKJFD²GIUKJ�D�&HGKJIJLRFDCF� N�KJF�~�WGQ"HGFD�GFDMGC
��F i-
C
Fª�$�GHGIJKJ�D�GC
L��D��HGKUH#KUM#��FDKJLJFDQSFDM#ORKJIJW�LJV�QSWYXZFD[�LJFDM#FDKJMG�D��C
FDLJ�DFDM#�GM�N#BD�GC
�D��VGQ"WGEGKJFDQSFDM����G� BD�G�
��FDKJLJFDQSF�OaQSWGE�IJF���F�NGFDQ�OaQSBDTGKUC0BD�G�S��FDQS[GC
B�� �D�Ü��FDQSNGFDMÜ�GM�NÜN�KJFDC
F�KJMpNGFDQ�~�W�QSHGFD�GFDM�C
��FDKJC
F�E e-

LJQSBD�D�GLJFDM��D��[��GM�MGFDM #

¥^KJM��a�D���GIJ��MGH�C
[�WGMG�DFDVGLl[���MGM�LJFPKJM��"W�IJHGFDM�NGFDM��a�D�GQ"KJLULJFDM��GFDQS�"WGIUHGLl��FDQ"NGFDM {
1. ¥^KJMGKJH�[GFDKJL�NG�GQS�D�����GQS�D��WGQSLUQS�DHGF>��MGN°BDM�C
�D�GIJKJFD²GFDM�NGF�A�KJC
[��GC�C
KJW�M°��KJLa~�W r-

C
LJBDMGN��GM�N�¶�FDC
�D�G�D�"LJC
�"�G�GQ"�GM�H���EGFDQ�~�W�QSHGFD�GFDMGC
��FDKJC
Fi�GFDQSC
LJFDIJIJFDM |
2. �a�D�GQSKJ�"LJIJKJ�D�GF ����C
BDQSEGFDKJLU�GM�H ��MGN¬~�WGQ"LJQSBDH �"�GQ�ORQSWYXZFD[�LJEGFDQSFDKJ�D�GC
IJFDKULJ� n-

gen105;

3. ~�WGQSLJQSBDH W�NGFDQà���GQS�DC
�D���GIJ��MGH �"�GQ OaQ"WYXZFD[GLJIJFDKJLJFDQ ��MGN*FDKUMGFDMª�D�GC
�DLJ�DIJKJ�D�GFDM
¸nKJLJBDQSEGFDKJLJFDQ/[ NGFD� ~�WGQSHGFD�GFDMGC
�GFDQSBDMGLJ��W�QSLJIJKJ�D�GFDM`[yBD��C�NGF�� OaQSWYXZFD[GL o-

NGFDQ�NGF���OaQSWYXZFD[�LJE ereich;

4. �a�D�G�GIU�GM�H NGFDQ>QSFDC
LJIUKJ�D�GFDM ¥^MGLJ��KJ�D[�IJFDQ>N��GQS�D�z��MGLJFDQSC�LJ�GLJ�D��MGHyNGFDC�~�W�QSH e-

hensverantwortlichen.

A�KJF0���G�"���DMGNGF0�D�GQq�a�D�G�GIU�GM�H�NGFDQq¸nKJLJBDQ"EGFDKJLJFDQ^C
KUMGN�NGBDEGFDKRBDE��G�DMGHGKUH��GW�M&KJ��QSFDQ^~>WGQSE�KJIJN��GM�H��GM�N
NGFDQ�~�FDQS�"�GHGEGBDQ"[GFDKJL���WGM EGFDQSFDKJLJCPHGFDC
�D���GIJLJFDMp�>MGC
V�QSFD�D�GVGBDQSLUMGFDQSMpKJ� OaQSWYXZFD[GL���MGNpK � ��QSEGFDKJLJC
� m-

�"FDIJN # ¶�QS�GM�NGC
�DLJ�DIJKJ�D� HGFD�GL�FDC0BDEGFDQ�EGFDK+NGFDMp�a�D���GIU�GM�HGFDMÜM�KJ�D�GL�NGBDQS�G����BDIJIJF�A�FDL BDKJIJ�GEGFDQSIJFDH��GM�HGFDM
NGFDQ�~�WGQ"HGFD�GFDMGC
��FDKJC
F�W�NGFDQ���WGM ¤�Oa¥^¦ ��FDKJLJFDQS�D�GHGFDEGFDM # ~�KJFDIJ��FD�GQ���KJQSN C
KJ�D� BD�G��NGKJF���FDC
FDMGLJI i-
�D�GFDM ��C
VGFD[GLJF��aNGKJFé�D�GQ �>MG��FDMGNG��MGH NGFDQà~�W�QSHGFD�GFDM�C
��FDKJC
F7MGW�LJ��FDMGNGKUH*C�KJM�N*EGFDC
�D��QS�DMG[GL^�+��MGN
��FDKJLJFDQSFP³SMG�"WGQÀ��BDLJKJWGMGFDM���FDQSNGFDM�EGFDKl}gFDNGBDQS�+�D�GQ�~�FDQS�"�GHG�GM�H�HGFDC
LJFDIJIJL #
+ �GC
�DLJ�DIJKJ�D�½C
W�IJIJLJFDMªVGQ"WYXZFD[�LJC
VGFD�DKJ�"KJC
�D� ��EGFDQSIJFDH��GM�HGFDM½BDM�HGFDC
LJFDIJIJL0��FDQ"NGFDM �qWGE½NGKJFy~�WGQ"HGFD�GFDM s-

��FDKJC
F0[GWÝ��VGIJFDLJL�W�NGFDQqFD�GLJI # C
�D�GQ"KJLJLJ��FDKJC
F0FDKJM�HGFD�"�G�GQSLl��FDQSNGFDM�C�WGIJI # A�KJF + �GC
BD�&��FDMGC
LJFDIJIJ�GMGH�FDKJMGFDC
¢^FDB ��C&��KJLg¸nKJLJBDQSEGFDKJLJFDQSM �RNGKJFÜKUMnNGFDQ>~�FDQS��FDMGNG�GMGHyNGFDQ�H�QS��MGN�IJFDHGFDMGNGFDM OaQSKJMG�YKJV�KJFDM _ �GHGI # � b-

C
�D�GMGKJLUL&r # s # s�a FDQS�"BD�GQSFDM*C
KUMGN �6FDQÀ�$�GHGIJKJ�D�GL®NGKJF7��WGIUIJF7¦��GLJ�D�GM�H NGFDQà~�WGQ"HGFD�GFDMGC
��FDKJC
F # ���G�àNGFDQ
BDMGNGFDQSFDMp�aFDKJLJF�[GBYMGMpFDC0KJMÜFDKUMGF�� ¢�FDB�� ��KJLqFDKJMGKJHGFDMÜ��MGFDQS�"BD�GQSFDMGFDQSFDMÜ¥^MGLJ��KJ�D[GIJFDQ"MpWGNGFDQ�FDKJMGFD�
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OaQSWÉXZFD[GLJIJFDKJLJFDQD�¡NGFDQ�EGFDKJC
V�KJFDIJC
��FDKJC
F���KJLqNGFDMéORQSKUMG�DKJVGKJFDMÜNGFDQgKULJFDQSBDLJKJ�GFDMÜ�GM�NéKJM�[�QSF���FDMGLJFDIJIJFDMé¥^M t-

��KJ�D[GIJ�GM�HwMGKJ�D�GL6�GFDQSLJQSBD��L+KUC
LM�4C
KUMGM��GWGIUI+C
FDKJM��¡�D�GMG�D�D�GC�L�FDKJMGKUHGF���FDMGKJHGF�¢^FDKJIJF���MGLJFDQ�NGFDQ�}gFDQSBDLJ�GMGH
FDKJMGFDC>~�WGQ"HGFD�GFDMGC
�&gWGBD�D�GFDC>FDKJMG�D�G�"���GQSFDM # µ�KJFDQSEGFDKqC�WGIJIJLJF�NGKJF�HGFDMGFDQSFDIJIJF�� ��C
FDL �D�GMGHÜNGFDQgORQSKUMG� i-
VGKJFDM°FDKJMGF>NGFD�GLJIJKJ�D�°���G�GFDQSF ORQSKUWGQSKJLJ�DLa�GBDEGFDM � BDIJCiN�KJF ~�FDQS��FDMGNG�GM�H°�GW�Mw}gFDC
�D�GQSFDKJE��GM�HGFDMw�D�w� k-

LJKJ�GKULJ�DLJFDM � ���G�"HGBDEGFDM ��¢^FD�D�GMGKJ[GFDM&WGNGFDQ�~>WGQSIJBDHGFDM°BD�GCi¤�Oa¥^¦±WGNGFDQ�NGFDQx¥^KJM�C
BDLJ� EGFDC
LJKJ����L FDQx�GF r-
FDKJMGEGBDQSLJFDQ�¢^W�WGIJC #

5.4. Õ�®j©ª�©�¤�÷�ó�¦�¢�©�¤�´�ø�¤�¤�©±�«
���G�D�é�D�éNGFDMÜFDMGLJ��KJ�D[GFDIJLJFDMé¶�Q"�GM�NGKUNGFDFDMé�"�GQgFDKJMGF�¤�Oa¥^¦�S³SM�C
LJBDMG��C�WGIUIJFDMéM��GMÜNGKJF�KUMé��BDVGKJLJFDI�s
BD�G�"HGFDC
LJFDIJIJLJFDM�£RQSBDHGFDM�EGFDBDMGLJ��W�QSLJFDLl��FDQSNGFDM {

¡5×�Á�Ø Ù�ýÀÇ�!¾À(Ú�ýÃ�À�¾Bª�Á�»�»�ý»\»�À�Äjú\Á�¾�Ã?¬�À�Ä ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀOÂ(ý�¿ ù À�Ä¤Â�»F¬�À�Äj½\»�Å�À�»�½ m-Å�À�Å�Á�»�Å�À�»yü-À�Ä¤¬�À�»�Û
A�FDQ��"IJFDTGKJEGIJFd� ��HGBDMGH ��KJLg~�FDQS�DMGNGFDQS�GMGHGFDM ��BDQ FDKJMGFDQ NGFDQ µ�BD��VGLJ[�QSKJLUKJ[�VG��MG[GLJFéBDMnNGFDMnEGFDC
L e-

�GFDMGNGFDM ¤>Oa¥^¦�S³SM�C
LJBDMG�DFDM ��MGN NGB���KJL ���GC
HGBDM�HGC
VG��M�[GLJFn�"�GQ&NGKJFn¥^QSC�LJFDIJIJ��MGH FDKUMGFDQ°MGFD�GFDM ³ n-

C
LJBDMG� # A�KJFDC
FDCi¸nBDMG[�Ww��MGN°NGKJF ¥^QS�"BD�GQS��MGHGFDM°BD�GCiNGFDQ�}gFDLJQSBD�D�GLJ��MGHwNGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLUKJW�M KUM
��BDVGKJLJFDI°¦ C�VGKJFDHGFDIUM C
KJ�D� EGFDC�WGM�NGFDQSCéNGFD�GLJIJKJ�D� KJM NGFDM��Y�GHGQS�GM�NGFYIJKJFDHGFDMGNGFYM�ORQSKJMG�DKUVGKJFDM���KUNGFDQD{
¦�BD�D� NGF�� FDQSC
LJFDM OaQSKUMG�DKJV C
LJFD�GFDM NGKJFÜOaFDQ"C
W�MGFDM �GM�NnKU�GQSFÜ¥^QS�"BD�GQS�GM�HGFDM K � ¸nKJLJLJFDIJVG��MG[GL # A�KJF
¢^FDB �&��KJLJHGIJKJFDNGFDQ0��FDQSNGFDM BDIUC
W BDIJC$��[GQSFDBDLJKJ�GFp³"MGN�KJ�GKUNG�GFDM��yBD�G�"HGFD�"BD²GLM�RNGFDMGFDMy� # B # FDKUM �^FDEGFDM s-

�� ·[GIJ�GC2��WGNGFDIJI õ4ÇGÖ	
�È�ÔJ×ÝÖ�Ù
ÔÀØYÔJõ ÇYÈ�Ê EGFYQSFDKJLJHGFDC
LJFDIJIULl��KJQ"N # A�BDC��"�GMG�"LJFPORQSKUMG�DKJV��"WGQS���GIJKJFDQSLlNGBDC�KUM�NGFDQ
£aQSBDHGF _  YB�apEGFDC
�D�GQ"KJFDEGFDMGFª��QSKJLJFDQSKU�G� NGKJQSFD[GLM{O��£aIJFDTGKUEGKJIUKJLJ�DL�KUM#OaIJBDMG��MGH���ORQSWYXZFD[�LJC
LUQS��[GLU�GQ �GM�N
~�WGQSHGFD�GFDM�� ��KJQ"N �D�G� ¶�QS�GMGNGV�QSKJMG�DKUV ��NGBD² FDC�KJ� ��FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI��GMGNyKJ� OaQSWYXZFD[GLJBDIJIJLJBDH
�Ý���D�GC
FDLJ��FDM HGKJIUL # A�BDC��GW�Q"HGFDC
LJFDIJIJLJF �^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJI�QSFDBDHGKJFDQSL�NGBDQSBD�G�P�GW�Q0BDIJIJF�� ��KJL�NGF��
[GW�MGC
F��G�GFDM�L�KJLJFDQSBDLJKU�GFDMy~�W�QSHGFD�GFDM���NGFDQ0�>[GLJKU�GKJLJ�DL	����M�VGBDC
C
��MGH NGFDC�~�W�QSHGFD�GFDM�Cj� ��MGN NGF�� N y-

MGB���KJC
�D�GFDM + �GC
B��&��FDMGC
LJFDIJIJFDMnNGFDQ�)gFDVGFDQSLJWGKUQSFDC # A�BDC��GKJFDQSLJFÜORQSKJMG�DKUVnC�LJFDIJIJL�NGKJFÜA�WG[��G��FDMGLJFéKJM
KJ�GQSFDQx}gFDNGFD�GLU�GM�Hw��KJM�LJFDQxNGFDMwFDQS�"BD�GQ"�GM�HGC
EGBDC�KJFDQSLJFDMw��[�LJKJ��KJLJ�DLJFDM NGFDQx¢^FDB��&��KJLJHGIJKJFDNGFDQ��D�GQS�G�D[�|G�D�
�GKJFDIJF A�WG[��Ý��FDMGLJFn���GQSNGFDM N�KJFnC
KJLU�GBDLJKJ�GFn��Q"EGFDKJL EGFY�GKJM�NGFDQSM �GM�N NGB���KJL NGKJFn£aIJFDTGKUEGKJIUKJLJ�DL FDK n-

schränken.

¥^C�C
WGIUIl��KJFDQ�BDEGFDQ�M�KJ�D�GL��GFDQSC
�D�G��KJFDHGFDM���FDQSNGFDM��YNGBD²���KJL�NGFDQq£aWGQ"NGFDQS��MGH�MGBD�D��FDKJMGF�� NGFD�"KJMGKJFDQSLJFDM
�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI+�GMGN + �GC
B�����FDMGC
LJFDIJIJ�GMGHGFDMw��WGMw[GW�MG[�QSFDLJFDM ���G�"HGBDEGFDMGEGFDC
�D��QSFDKJE��GM�HGFDMpKUM
NGFDM )gFDVGFDQSLJWGKUQSFDC N�WG�D�*EGFD���G²GLPFDKUMGF�IJFDKJ�D�GLJF�¥^KJMGC
�D��QS�DMG[��GM�H*NGFDQ���WGIJIU[GWG����FDMÝFDMª£aIJFDTGKUEGKJIJKULJ�DL
C
LJBDLJLJHGFD�"�GM�NGFDM��GBDL # ~��GIJIUKJHGFP¦�FD�GW�QSKJFDMGLJKJFDQ"�GM�H�KUC
Ll�D��BDQ�KJ��OaQSWYXZFD[GLJ�GFDQ"IJBD�G�+���GHGIJKJ�D� �YBDEGFDQqFDQSC�LJFDMGC
MGKJ�D�GL+WG��MGF���FDKJLJFDQSFDC0�D�àXZFDNGF�� + FDKJLJVG�GMG[GL _ FD�GFDMGLU�GFDIJIq���G²ÜEGFDKJC
V�KJFDIJC
��FDKJC
F�NGBDC>¥^M�NGF�FDKJMGFDQ�³"L e-

QSBDLJKJWGM�BDEGHGFD��BDQSLJFDLl��FDQSNGFDM�a+�GM�N��D��FDKJLJFDMGC�MG�GQ+�GFDQSE���MGNGFDM���KJL�NGF�� �D�GC
�DLJ�DIJKJ�D�GF�� ���Ý�"��BDMGN�NGFDQ
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)gFDWGQSHGBDMGKJC
BDLJKUWGM&NGFDQ^OaQ"WYXZFD[GLJC�LJQ"�G[GLU�GQ^�GM�N°FD��LJI # NGFDC®�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJC # ³S�Y�&�GBDIJLJF�NGKJFDC
F ¥^K n-

C
�D�GQS�DMG[��GM�HGFDM BDEGFDQD�4HGFDQSBDNGFàBD�G�D� ��WGQxNGF��<µ�KJMGLJFDQSHGQ"�GM�N NGFDQx��FDKJLJFDQ��GM�LJFDM EGFDBDMGLJ�>WGQSLJFDLJFDM £aQ a-

HGF _ s�aD�Y�"�GQ+FDQS�"WGQSNGFDQSIUKJ�D����MGN�C
KUMGM��GW�IJI #

(1b) Üj»�ü-ýÀ�ü-À�ý¿�À�ÄVÂ�Ý�Å�¾ý���ú\¿	¬�ýÀ ù º�ÄjÅ�À�ú�À�»�¼Fü-À�ý¼jÀ � »�£ Á�¼j¼V½�»\Å�À�»�Á�»^¬�ýÀ�¼$£ À(¿jý � i-¼¤��ú�À�» Ã À(¬�ý»\Å�½\»�Å�À�»�½�»F¬d¬�ýÀ�Ã�À�¿À�ý¾ý�Å�¿À�»���À�Äj¼Vº�»�À�»^¿j½^��Äjº¨Þ³À(ª�¿Ã eginn?
, KJFÜKJMn��BDVGKJLJFDI*¦ EGFDC
�D�GQSKJFDEGFDM �RIJKJFD�"FDQSLg¤�Oa¥^¦ FDKJMGKUHGFéHG��LJFé��WGMG�DFDVGLJF��6�G� �D� OaQSWYXZFD[�LJEGFDHGKUMGM
FDKJMGF>~�WGQSHGFD�GFDM�C
��FDKJC
F>BD�GC
�D�G���D�GIJFDM ��BDMG�D��VGBDC
C
FDM�WGNGFDQqMGFD�&�D�&FDQ"C
LJFDIJIJFDM �DNGKJF0NGBDMGM�NGFDM°C�VGFD�DKJ� i-
C
�D�GFDMn}gFDNGKJM�HG��MGHGFDM NGFDC&�D�n�GM�LJFDQSC
LU�GLJ�DFDMGNGFDMnOaQ"WYXZFD[GLJFDC&HGFDQSFD�D�GL®��KJQ"N # A�KJFDC
Fé��WGMG�DFDVGLJFéC�KJM�N
�GKJFDQ�KJ� , FDC
FDMGLJIJKJ�D�GFDM�BD�G�"HGFDMGWÝ����FDM��GMGN�FDQ"HG�DMG�DL # ¸nKJL�NGFDQ�}gFDC
�D�GQSFDKJE��GM�H�NGFDQ�¶�QS��MGN�KJNGFDFDM��"�GQ
FDKJMGFÜ��FDKJLJFDQSFÜ¤�Oa¥^¦�S³SMGC
LJBDMG�ÜKUM N�KJFDC
F�� � BDVGKJLJFDIM�6C
LJFD�GLgM��GMnFDKJMGFé��FDKJLJFDQSF� ��GFDIJIJFé�"�GQ NGKJFé¥ r-

C
LJFDIJIJ��MGH�FDKUMGFDQ�FDKJHGFDMGFDM�¤>Oa¥^¦�S³SM�C
LJBDMG�P�D�GQ�~�FDQS�"�GH��GM�H #

¡5ß�Ø Ù�À�¾���ú�À�£ ÄjÁ�ª�¿ý¼¤��ú�À ½ »�¿À�ÄV¼j¿�¾\¿�¿V½�»\Å$¾ýÀÄ�!À�Äj¿B¬�ýÀ ù º�ÄjÅ�À�ú�À�»\¼Fü-À�ý¼jÀÇ��¾�Äk¬�ýÀ�¿�Â�Å�¾ i-��ú�À�» � ½��!Å�Á�Ã�À�»�ý�Âà��Äjº¨Þ³À�ª�¿¨Û
A�KJFyVGQSBD[GLJKUC
�D�GFz)gFDIJFD�GBDMG�yNGFDQ�¤�Oa¥^¦�S³SMGC�LJBDMG�y���GQ"NGFy�GW�Q�BDIJIJF�� NG�GQS�D� NGKJF A�KJC�[G��C
C
KUWGM �GM�N
��QSKJLJKJ[pNGFDQ�¥^M�LJ��KJ�D[GIJFDQ��GM�NÜ¸nBDMGBDHGFDQ�BD�GC0NGFDQ ýgâ!� ý�Õ�ÈGÙ ÇYÅJÔiâ·×DÒGê ��ÒGê>Ã+ÇGÖ¨Ê*ö�ê�Ã��

gewähr-

IJFDKJC
LJFDLM��N�KJF [GIJBDQ"C
LJFDIJIJLJFDM �l��FDIJ�D�GF ��C
VGFD[GLJF KJ��MGFDMyKJM�NGFDQ0BDIJIJLJ�DHGIUKJ�D�GFDM ��Q"EGFDKJL���KJIJ�"QSFDKJ�D�GF���MGLJF r-
C
LJ�GLJ�D��MGH C
FDKJM [�WGM�MGLJFDM # �>�G�D�pKUMpFDKJHGFDMGFDM ¥^QS�"BD�GQS�GM�HGFDMpBD�GCPNGFDQ��>MGLJFDQSC
LU�GLJ�D��MGHpNGFDC0NGKJF���QSEGFDKJL
EGFDHGIJFDKJLJFDMGNGFDMyORQSWYXZFD[�LJFDCF�R����QSNGFpNGFD��LJIJKJ�D� ��NGBD² �"��Q>N�KJFp¦��GLJ�D��MGHyKJMyNGFDQ>ORQSBDTGKJC�N�KJFp}gFDC
�D�GQS� n-

[G��MGH&BD�G�q��FDMGKJHGF>��FDQSMGBD��C
C
BDHGFDM��GM�N&BD�G�"C
�D�GIU�G²�QSFDKJ�D�GF�� FDKJMGV�QS�DHGC
B���F�¶�QSB��"KJ[GFDM°�GMGFDQSIJ�D²GIUKJ�D�°KUC
L #
��IJC HGQ"��MGNGIJFDHGFDM�NGF�¥^IJF���FDMGLJF �"�GQ�NGKJF�¤�Oa¥^¦�S³"MGC
LJBDMG������QSNGFDMªKJMªNGF�� �GWGQSIUKJFDHGFDMGNGFDM½��BDVGKULJFDI
NGBD�GFDQxNGKJF�OaQSKUMG�DKJVGKJFDM°��MGN°NGBDC®MGBD�D�wBD�GC
�"�G�GQ"IJKJ�D�GFDMw¶�FDC
V�QS�D�D�GFDM ��KJL6OaQ"WYXZFD[GLUEGFDLJFDKJIJKJHGLJFYM �·¸nBDM a-

HGF���FDMGLR�GM�N°¶�QSBD�"KJ[GFDQSM&�GKJFDIJ�"BD�D�°�GEGFDQSBDQSEGFDKULJFDLJF��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIa�GWGQ"HGFDC
LJFDIJIJL # ��IJCg[GW�MG[�QSFDLJF
��MGLJFDQSC
LU�GLJ�D�GM�H�EGFDK�NGFDQ�LJ�DHGIJKJ�D�GFDM���Q"EGFDKJLlC
LJFD�GFDM�NGBDQS��EGFDQ^��KJMGBD�GC�NGKJFk)gFDVGFDQSLUWGKJQSFDCgBD��Cg���G�"HGBDEGFDM
�GM�N½¢^FD�D�GMGKJ[GFDMª�GW�M½¤�Oa¥^¦ C�WG��KJF ~�WGQ"IJBDHGFDM½�"�GQ���FDMGKUHGF��^�DFDMGLJQSBDIJFyA�WG[��G��FDMGL Fy�D�GQ�~�FDQS� ü-

gung.



��� è�í�äkÙhï��
��EGC
�D�GIJKJFD²GFDM�N7��FDQSNGF&KJ�D�éKJMéNGKJFDC
F�� ��BDVGKJLJFDI�MGWG�D�7FDKJMG��BDI�BD�G�®NGKJF°��QSEGFDKJLx�D�GQS�G�D[�EGIJKJ�D[GFDM���N�KJF
��FDC
FDMGLJIJKJ�D�GFDM�OR�GM�[GLJF°�D�GC
B�����FDMG�SBDC
C
FDM��GM�N�KUM�FDKJMGF�� ���GC
EGIJKJ�D[�EGFDLJQSBD�D�GLJFDM ����KJFwNGKJFw¶�FDNGB n-

[GFDM�N�KJFDC
FDQ���QSEGFDKJLl��FDKJLJFDQ"HGFD�"�G�GQSLl��FDQ"NGFDM�[��GM�MGFDM #

6.1. Zusammenfassung

³SM NGFDQ���WGQSIUKJFDHGFDMGNGFDMp�>QSEGFDKJL+�GBDEGF�KJ�D� �GFDQSC
�G�Y�GLM�·MGW�LJ��FDMGNGKUHGF���C
VGFD[GLJF�NGFDQ�£aIJFDT�KJEGKUIJKJLJ�DL�KJMÜ~>W r-

HGFD�GFDMGC
��FDKJC
FDM �D�GQ��RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H �GFDQSBD��C
�D�GC
LJFDIJIJFDM���KUM FDKJMGFDQ&��M�VGBDC
C��GM�H �GW�M ¤�Oa¥^¦
�D�Ý��KJMGNGFDC
LaBDMGC
BDLJ�D��FDKJC
F��Ý���D�GC
FDLJ��FDMw�GM�Nw¥^QS�"BD�GQS��MGHGFDMwBD��CiNGFDQ�OaQSBDT�KJC®NGKJFDC
FDQ'����C
FDL �D�GMGHwBD� f-

�D�G�DFDKJHGFDM # A�BDEGFDKq�GBDEGF�KJ�D�ÜBD�G��NGBDC>�aVGBDM�MG��MGH�C
�GFDQS�G�DIULJMGKUC��D��KJC
�D�GFDMé��BDTGKJ��BDI FDQg£aIJFDTGKJE�KJIJKULJ�DL^KJM
NGFDQq�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H _ �D��Q�)gFDBD[GLJKJWGM�BD�G�q�GMGBD��C
��FDKJ�D�GIJKJ�D�GF>~�FDQS�DMGNGFDQS�GM�HGFDM�a^BD�G�qNGFDQ^FDKJMGFDM
�GM�N½��BDTGK ��BDIJFDQ�µ�BDMGNGIJ�GM�HGC
BDMGIJFDKJLU�GM�H _ �D��Q$��M�LJFDQSC
LU�GLJ�D�GM�HªNGFDQ�BDIJIJLJ�DHGIUKJ�D�GFDM ��Q"EGFDKJL>��WGM½¥^M t-

��KJ�D[GIJFDQSM�a�BD�G�>NGFDQ>BDMGNGFDQSFDMn�aFDKJLJFé�GKUMGHGFD��KJFDC
FDM # �^FDLJ�DLJFDMGNGIUKJ�D� H�KJIJL®FDC&KJMnFDKJMGF�� �aWG�"LJ��BDQSFDFDM t-

��KJ�D[GIJ�GM�HGC�VGQ"WYXZFD[GL��D� FDQS[GFDM�MGFDM �¡��FDIJ�D�GFDQ�¶�QSBDNpBDM £aIJFDTGKUEGKJIUKJLJ�DL+WGNGFDQ�µ�BDMGN�IJ��MGH�C
BDMG��FDKJC
��MGHÜ�"��Q
NGKJF C
VGFD�DKJ�"KJC
�D�GF �aKULJ�GBDLJKUWGM°VGBDC
C
FDM�NwKUC
L # A�BD�D�w�GBDEGF KJ�D�°KJM°��BDVGKJLJFDI�swN�KJFà��FDC
FDMGLJIJKJ�D�GFDM ¥^KJMG�"IU� ß-

�"BD[GLJWGQSFDMy��WGQ"HGFDC
LJFDIJIJLM��NGKJFpKUMyKJ�GQSFDQ0��WG��EGKJMGBDLJKJWGM XZFDNGFDC�OaQ"WYXZFD[GL��D� FDKJMGFD� ¥^KJMG�DFDIJ�SBDIJIg��B��D�GFDM �
NGFDQ�KJM�NGKU�GKJN��GFDIJIJFP���GC
��BD�GI�W�NGFDQ���M�VGBDC
C
��MGH�FDKJMGFDQ�~�W�QSHGFD�GFDMGC
��FDKJC
FPFDQS�"WGQ"NGFDQSL #

���GC>NGFDQ�A�KUC
[��GC�C
KJW�MpNGFDQ�~�WGQ"��GM�Né¦�BD�D�GLJFDKJIJF�NGFD�"KJMGKJFDQSLJFDQg~�WGQ"HGFD�GFDMGC
��FDKJC
FDMÜ�GBDEGF�KJ�D�ÜNGBDQSBD� f-

�GKJM°NGQSFDKa£aQSBDHGFDC
LJFDIUIJ��MGHGFDMw��KJL6NGBD�D�GHGFD���GQ"KJHGFDM ��Q"KJLJFDQSKJFDM FDM�LJ��KJ�D[GFDIJLM�·BDM��GBDMGNwNGFDQSFDQ�FDKJMGF*��M�LJF r-
C
�G�D�G��MGH���WGM�~>WGQ"HGFD�GFDMGC
��FDKJC
FDM�KUM�}gFD�D�GH�BD�G�+KJ�GQSF

_  YB�a £aIJFDTGKUEGKJIJKULJ�DLlKJ��OaQSWYXZFD[GLJ�GFDQ"IJBD�G�4�
_  YE�a ��MGVGBD²GEGBDQ"[GFDKJLl��WGQ+OaQ"WYXZFD[�LJEGFDHGKUMGM���MGN
(2) VGQSBD[GLJKUC
�D�GF���MGLJFDQSC�LJ�GLJ�D��MGH��"�GQ�BDIJIJLJ�YHGIJKJ�D�GFP���G�"HGBDEGFDM

���GHGIJKJ�D� ��BDQ # ¸nKJLpµ�KUIJ�"F#NGKJFDC
FDQy£aQSBDHGFDC�LJFDIJIJ��MGHGFDM �>�GQ"NGFDM NGBDM�M ¤�Oa¥^¦ ��MGN N�KJF Softare-

¥^TGVGFDNGKJLJKUWGM½��MGLJFDQSC��G�D�GL # A�BDEGFDK>C
LJFDIJIJLJFyC�KJ�D� ¤�Oa¥^¦ BDIJCÜFDKUMGFz� ��HGFDEG�GMGH �D�GQ�¥qQSC
LJFDIJIU�GM�H½�GW�M
~�WGQSHGFD�GFDM�C
��FDKJC
FDMy�GFDQSBD�GC;�RN�KJFpNG��QS�D� KU�GQSF �aLJQ"�G[GLJ��Q"KJFDQS�GM�HyKJM �"QSFDK�[GWG��EGKJMGKJFDQSEGBDQSFp�GM�N FDQS��F i-
LJFDQSEGBDQSF°¢^FDKJIJF°FDKJMGF°HG�GLJF°~�WGQSBD��C
C
FDLJ�D��MGH��D��Qi¥^MGLJ��KJ�D[�IJ��MGH��"IJFDTGKUEGIJFDQi~�W�QSHGFD�GFDM�C
��FDKJC
FDM E�KJFDLJFDL #
¥^KJMGFn[G��QS�DFn��MGBDI  ·C2FnNGFDQwKJM NGFDQw¤�Oa¥^¦�S�^KJLJFDQSBDLJ��QwBDMGHGFDE�WGLJFDMGFDM��^FDEGFDMGC
�� ·[GIJ�GC
��WGNGFDIJIJF _ �GWGQ
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BDIJIJF�� NGFDCy&gA �^¸ 106aé�DFDKJHGLJF�XZFDNGWG�D�ûBD�G�D� �gNGBD²±N�WGQ"L&N�KJF £aIJFDTGKUEGKUIJKJLJ�DL�NG�GQS�D�±QSFDIJBDLJKJ�±C
LJBDQ"QSF
�a�D�GF���BDLJB�FDKJMGHGFDHGQSFDMG�DL����GQ"NGF # ��IJCPEGFDC
W�MGNGFDQSCPV�WGC
KULJKJ� [�WGM�MGLJF�EGFDK�¤�Oa¥^¦ BDEGFDQ�NGKJF�QSFDKJ�D�GF$� n-

LJFDQSC
LJ��LJ�D�GM�H KJ� IJBD�G�SFDMGNGFDM OaQ"WYXZFD[�L�C�WG��KJFpNGKJFp~�KJFDIJ�"BDIJLgBDMn}gFDKJC
VGKJFDIJFDMn�"��Q�N�KJFÜ¥^QSC
LJFDIJIU�GM�Hn��WGM
�^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJFDM�EGFD��FDQSLJFDLl��FDQSNGFDM #

A�KJF��aWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMpEGKJFDLJFDLqBDMpNGKJFDC
FDQ��aLJFDIJIJF�FDKJMGF�H��GLJF�¥^Q"HG�DMG�D�GM�H �¡NGB�C
KJF�KJ� ¶ FDHGFDMGC
BDLJ�
�D�Ý� &®A��^¸Ç�lNGKJFwC
�D�GF���B�LJKJC
�D�GFw¶�IJKJFDNGFDQS�GM�H ��MGN�}gFDC
�D�GQSFDKJEG��MGH�BD�G�iFDKJM ¸nKJM�K ���Ý� EGFDHGQSFDMG�DLM�
�Ý� HGIJFDKJ�D�G�DFDKJLJKJHyNGKJFwC
KJLU�GBDLJKJ�GF £RIJFDTGKUEGKJIJKULJ�DL�KJ� OaQSWYXZFD[GLJBDIJIJLJBDH �D�y��BDTGK ��K FDQSFDM # A�BD�GFDQ0�GBDEGF KJ�D�
FDKJMGKJHGF �"�GQ�NGKJF ��WGQ"IJKJFDHGFDMGNGF ��Q"EGFDKJL+QSFDIJFD�GBDMGLJFà��C�VGFD[GLJFàNGFDQx�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKJWGMw�GFYQSBD�GC�HGFDHGQSK f-
�"FDM �GMGNw�GW�QSHGFDC
LJFDIJIUL # A�BDEGFDK+FDQSHGBDEGFDMwC
KJ�D�wBDIJCiEGFDC
WGM�NGFDQSCP��FDQSLU�GW�IJIJF���C
VGFD[�LJF�NGFDQ�£RIJFDTGKJE�KJIJKULJ�DL�KJM
~�WGQSHGFD�GFDM�C
��FDKJC
FDM&NGBDCgOaFDQSC�WGMGFDMGSW�Q"KJFDMGLJKJFDQSLJF�¸nBDMGBDHGF���FDMGLM� ���G�"EGBD�GFDM°BD�G�^FDQS�"BD�GQS�GMGH�C
EGBDC
KJFDQSLJFDQ
£aIJFDTGKUEGKJIJKULJ�DLl��MGN�NGBDC����G�"�"BDC
C
FDM���WGM�OaIJBDM��GM�H�BDIJC _ �GFDQS�DM�NGFDQSEGBDQSF�a-)gFDC
C
W��GQS�DF #

���G�àNGKJFDC
FDMª¥^QS[GFDM�MGLUMGKJC�C
FDM �+NGFDQ�A�KJC�[G�GC�C
KUWGM*�GW�Mª~�W�QSHGFD�GFDM�C
��FDKJC
FDM½KJ� ��IJIJHGF���FDKJMGFDM½C
WG��KJF
NGFDQ��RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGM���MGN�¤>Oa¥^¦#K ��}gFDC
WGMGNGFDQSFDM��GBDEGFPKJ�D��NGBDMGM���FDKJMGF0~�WGQSC
LJFDIJIJ��MGHGFDM��"�GQ
FDKJMGF �"IJFDTGKJEGIJF ~�WGQ"HGFD�GFDMGC
��FDKJC
F BDIJCp³"MGC�LJBDMG�y�GW�M ¤�Oa¥^¦ EGFDC
�D��QSKJFDEGFDM # A�BDEGFDK>�GBDEGFyKJ�D� ��KJ�D�
MGKJ�D�GL6BD�G��N�KJF QSFDKJM°LJ�GFDW�QSFDLJKJC
�D�GF ���GC
FDKUMGBDMGNGFDQSC
FDLJ�D��MGHwEGFDC
�D�GQS�DM�[GLM�4C
W�MGNGFDQ"Mw�GFDQSC
�G�D��LM�4OaQSBDTGKUC
F r-
�"BD�GQS�GMGHGFDMwBD�GCPFDKJMGFD�<NGKJFà��QSEGFDKJL+EGFDHGIJFDKJLJFDM�NGFDM OaQSWÉXZFD[GL�FDKUMG�D�GBDQSEGFDKJLJFDM # ��IJC0¥^Q"HGFDEGMGKUCP�GBDEGF�KJ�D�
C
FD�D�GC��D�GHGQ"�GM�NGFDIJKJFDHGFDM�NGFPOaQSKUMG�DKJVGKJFDM�FDQSBDQSEGFDKJLJFDLM{

1. }gFDLJFDKJIJKJHGLJFPOaFDQSC�WGMGFDM�C
LJFD�GFDM�KJ� ¸nKJLJLJF lpunkt;

2.  ��GBDIJKJLJBDLJKJ� �GWG�D�G��FDQSLUKJHGF��RWG�"LJ��BDQSF�NG�GQS�D� KJLJFDQSBDLJKU�GF�¥^MGLJ��KJ�D[GIJ��M�H �>KUMG[�Q e-

��FDMGLJFDIJIJF7���GC
IJKJFD�SFDQS�GMGH ��MGN*[GW�MGLJKUMG��KJFDQSIJKJ�D�GFDC ¢^FDC
LJFDM*C
WG��KJF�¥^KJM�EGFD�DKJFD�GFDM
�GW�M��^FDQSMGFDQS�"BD�GQS�GM�HGFDM�NG��QS�D���G�D�G�"KUHGF Reviews;

3. ³SMGFDKJMGBDM�NGFDQSHGQSFDKJ�"FDM ��WGM ��MGBDI  ·C
F��xA�FDC
KJHGM ��³S��VGIJFD��F�MGLJKJFDQS�GMGH �GM�N�¢^FDC
LJFDM
C
LJBDLJLl¢^QSFDMGM��GM�H�KJM�C
F��G�GFDMGLUKJFDIJIJFPOR�GBDC
FDM |

4. ¥^QS�"BD�GQS�GMGH�C
EGBDC
KJFDQSLJF���[�LJKU�GKJLJ�DLJFDM �GM�Np���G�"HGBDEGFDM C
LJBDLJL��"FDC
LJF�A�WG[��G��FDMGLJF�BDIJC
LJQSFDKJEGFDMGNGFDC�¸nWG��FDMGL	[y}gFDQSFDKJLJC
LJFDIJIJFDMy��WGM ~>WGQSIJBDHGFDM �"��Q>M��GQ0��FDMGKJHGFp�DFDM t-

QSBDIJFPA�WG[ umente;

5. £aIJFDTGKUEGKJIJKULJ�DLlKJM�OaIJBYMG��MGH �ÉOaQ"WYXZFD[GLUC
LJQ"�G[�LJ��Q���MGN�~�WGQSHGFY�GFDM |
6. )gFDBDIJKJC
KJFDQS�GMGH7NGFDQ®OaQSKUMG�DKJVGKJFDM�KJM�FDKJMGF�� �GEGFDQSC
KJ�D�GLUIJKJ�D�GFDM �^FDEGFDMGC
�� ·[GIJ�GC
� o-

NGFDIJIl��KJLlC
LJQS�G[�LJ��QSKJFDQSFDMGNGFDM���[GLJKU�GKJL äten.
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A�KJFDC
F�OaQSKJMG�DKUVGKJFDMp����QSNGFDM NGBDM�MÜHGFD���D²ÜNGF�� C
F��D�GC
LJFDMÜORQSKJMG�DKUVÜKUMÜFDKJMGF�� �^FDEGFDMGC
�� ¡[GIJ�GC2��WGNGFDIJI
BDIJC��GEGFDQ"C
KJ�D�GLJIUKJ�D�GFp¤�QSKJFDMGLJKJFDQ"�GM�HGC��GKJIJ�"FpK � OaQSWYXZFD[�Lg�G��HGFDC
FDLJ�DL # A�BDEGFDKg�GBDLgC
KJ�D�n� # B # BD�G�D�n�GF r-
BD�GC
HGFDC
LJFDIJIJL^��NGBD²7KJM7~�WGQ"HGFD�GFDMGC
��FDKJC
FDM �ÝKJM7NGFDMGFDM�FDKUMGF°��FDKJLJQSFDKJ�D�GFDMGNGF(��MGLJFDQSC�LJ��LJ�D�GM�H NGFDQP¥qM t-

��KJ�D[GIJFDQ�K � OaQSWYXZFD[�LJ�GFDQSIJBD�G��BDMGHGFYEGWGLJFDMp��FDQSNGFDMÜC�WGIJI^��IJFDKJ�D�GLJF�¥^KJM�C
�D�GQS�DM�[G��MGHGFDMpNGFDQ�£aIJFDTGKUEGKJIJKULJ�DL
�GKJM�HGFDMGWG����FDM � FDQSNGFDM����G² # A�KJFDC�EGFDC
LJ�DLJKJHGL NGKJF �D���GW�QwEGFDC
�D��QSKJFDEGFDMGF ¢^�GFDWGQSKJFn�GW�M�~�W�QSH e-

�GFDMGC
��FDKJC
FDM KJ� �aVGBDMGMG�GM�H�C
�GFDQ"�G�DIJLJMGKUC �D��KJC
�D�GFDM ��BDTGK ��BDI FDQ(£aIJFDTGKUEGKJIJKULJ�DL½�GM�N ��BDTGK ��BDIJFDQ
µ�BDMGNGIJ��MGHGC
BDM�IJFDKJLJ��MGH # ��IJIJFDKJMpNGBDC>���G�"C
LJFDIUIJFDMÜ��MGNp}gFD�"WGIJHGFDMÜFDKJMGFDC>�^FDEGFDMGC
�D ·[GIJ�GC2��WGNGFDIJIJC�EGKJQ"HGL
FDKJMGFPHGFD��KJC
C
FP¥^KJMGC
�D��QS�DMG[��GM�H�WGNGFDQ��D�G��KJMGNGFDC
LlFDKJMGFDM + ��C
BDLJ�DBD�G�"��BDMGN �DNGFDQq��KJL�FDKJMGFDQ�)gFDC
LJQS�G[GL u-

QSKJFDQS��MGH&NGFDC®¸nW�NGFDIJIJC®�GFDQSE��GM�NGFDMw���DQSF # �RWG��W��GIaNGKJF LJ�GFDW�QSFDLJKJC
�D�GF A�KJC�[G��C
C
KJW�M°KJM°NGFDQx��Q"EGFDKJL6BDIJC
BD�G�D��NGKJF°��MG��FDMGN��GM�H�KUM7NGFDQiORQSBDTGKJC �GBDEGFDM BDEGFDQPFDQ"HGFDEGFDM ��NGBD² �D�G��KJMGNGFDC
L�KJ� NGKJFw��QSEGFDKJL�E e-

HGIJFDKJLJFDMGNGFDMªOaQ"WYXZFD[�L0N�KJF ~�WGQSLJFDKJIJF��GW�M½�D�GC
�DLJ�DIJKJ�D�GFDQ�¤�Q"KJFDMGLJKJFDQ"�GM�H ���aLJQ"�G[GLU�GQ"KJFDQS�GMGH*�GM�N ��EGF r-
C
KJ�D�GLJIJKJ�D��[GFDKJLxNGKJFDC
FwIJFDKJ�D�GLJFw��EGC
�D�G���D�D�G��MGH��GW�IJIU[GWG����FDMÝFDQP£aQSFDKJ�GFDKJLx�GM�Ny£aIJFYTGKUEGKJIJKULJ�DL�BD�GC�HGIJF i-
chen.

�aW ����QSNGFp�"�GQ>NGBDC�EGFDHGIJFDKJLJFDM�NGFÜOaQSBDT�KJC
V�QSWÉXZFD[GL�NGBDC&��FDQSMGC
LU�G�D[nFDKUMGFDQ��"IJFDTGKJEGIJFDM OPEN-Instanz

HGFDC
�D�GBD�"�SFDM �lNGBDC�BD�G�D�yKUMyBDM�NGFDQSFDMyORQSWYXZFD[�LJFDMyFDKJM�C
FDLJ�DEGBDQ0KJC
L # + ��Q0¤�VGLJKJ��KJFDQS�GMGH �GM�Ny~�FDQSBDIJIJH e-

��FDKJMGFDQS�GMGHpC�WGIJIJLJFàNGKJFDC
F�~�WGQ"HGFD�GFDMGC
��FDKJC
F�BDIJIJFDQSNGKJM�H�CPMGWG�D�ÜBDMp�GFDQSC
�D��KJFDNGFDMGFDMÜ�RLJFDIJIJFDMp[GW�MGLJKUM u-

KJFDQSIJKJ�D����FDKJLJFDQSFDMGLJ��KJ�D[GFDIJLl��FDQSNGFDM _ �GHGI # ��EGC
�D��MGKJLUL�c # s�a #

A�BDEGFDK^[GBDMGMéBD�G�D�ÜNGFDQg}gIJKJ�D[é�D�ÜBDMGNGFDQSFDMé~>WGQSHGFY�GFDMGC
��FDKJC
FDMéKUMÜNGFDQg�RWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�Hé�GF l-
fen107 # }gFDC
WGM�NGFDQSF����G�S��FDQS[�C
B���[GFDKJL�FDQSQSFDHGFDM7BD[GLJ�GFDIJI^�GW�Q®BDIJIJF�� Ï��DÔZÖ�×Dê ×

Programming
_ k>O�a

BDIJC EGFDC
W�MGNGFDQ"C �"IJFDTGKJE�IJF���IJFDKJ�D�GLJHGFD��KJ�D�GLJKUHGFª~�WGQ"HGFD�GFDMGC
��FDKJC
Fª��KJL�}gFDC2�D�GQS�DMG[G��MGH#BD�G� ��FDMGKJHGF
HGQS��MGN�IJFDHGFDMGNGF���W�MG�DFDVGLJF��GM�N&OaQSBD[GLJKU[GFDM&C
WG��KJF�NGFDQ �^Ò+Ä Õ�ÈGÒ�Å�
�È+Ä ÐGÄ ×DÆ°øiÖ¨ÕGáD×DÙ
ÙO_ )7��O�a^BDIJC®�GWG� h-

C
�D�GF���BDLJKJC
�D�GF½�GMGN(N��GQS�D�GC�LJQ"�G[GLU�GQSKJFDQ"LJF ~�WGQSHGFY�GFDMGC
��FDKJC
F ��KJL&NGF�� ��MGC
VGQS�G�D� �g[�WGM�[GQSFDLJF � r-

EGFDKJLJC
��MGLJFDQSC�LJ��LJ�D�GM�Hé�"�GQ�MGBD�GFD�D�éBDIJIJF&}gFDQSFDKJ�D�GF&NGFDQ®�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H7�D�éIJKJFD�"FDQSM # A�KJF Soft-ßgÒ+Ö�×ÝÌSâ¡×DáDÛGÈ+Ä ÓiÐ�ØGÖ>Ï^ïDÕGÅÀÇYÔZÄ ÕGÈ��+Ö�×7ø^Ò+Ö¨ÔZÄ õ Ä ä6ÒGÔZÄ ïD×7ÞGãDÙ
ÔJ×Dê�×DÈGÔJßàÄ áDÓDÅZÇYÈGÊ�_ �a¢^¥^Oa�\a �GBDLiC
�D��WGM �"QS�G�
�"IJFDTGKJEGIJFà��MGC
�DLJ�DFà�D�GQ�¶�FDC
LJBDIJLJ��MGHw�GW�M ~�W�QSHGFD�GFDM�C
��FDKJC
FDM FDKJM�HGFD�"�G�GQSL6�GM�Nw�GW�Q�BDIJIJF�� NGFDMp�^FDQ n-

FD�S�"FD[GLM�4NGFDQxN��GQS�D�°NGKJF + �GC
BD�&��FDMGBDQSEGFDKJL6�GW�Mw����MGNGFDM°�GM�Nw¥^M�LJ��KJ�D[GIJFDQSMwBD�G�xEGFDKJNGFDMw�aFDKJLJFDM FDM t-

C
LJFD�GL _ ��MGNªBD�G�D�*KJM*NGFDQà�GW�QSIJKJFDHGFDM�NGFDMª��Q"EGFDKJLPEGFDQ"�G�D[GC
KJ�D��LJKUHGLP����QSNGF�a�BDIJCw��FDC
FDMGLJIJKJ�D�ª�"��Q�N�KJF
��WGNGFDQSMGF>�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H°�D�GBDQSBD[GLJFDQSKUC
KJFDQSL # A�FDQ è�×ÝÖ�ÓDõ
×ÝÇYÊ ÇÉÈGÆ��éÒGÔJ×ÝÖ�Ä ÒGÅÀÌ ÂiÈGÙ�ÒGÔJõ (WAM)

C
LJFDIJIJL�� # B #B� FDKUMGFw�aB�����IJ�GMGH�EGFD���D�GQSLJFDQP��WGM�C
LJQ"�G[�LJKUWGMGC�D�l��MGBDIJ ·C
FDP�GMGN A�WG[��G��FDMGLJBDLJKJWGMGC
LJFD� h-

MGKJ[GFDM � _ �GH�I # + ��IJIJKUHG��WG�GFDMwFDLaBDI #  �������� � #  ³e�a��D�GC
BD�&��FDM �·NGKJFàEGFDK6NGFDQ�¥^MGLJ��KJ�D[GIU�GM�H FDKJMGFDQxVGB s-
C
FDMGNGFDM±~�W�QSHGFD�GFDM�C
��FDKJC
F �GFDIJ�"FDM±[���MGMGFDM # ¸nKJL&NGFD� ì^×DÒGÔZÇGÖ�× þwÖ
Ä ïD×DÈ�þ�×Dï�×DÅJÕYä+ê�×DÈGÔ

(FDD)
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���GQSNGFéFDKJMGFé��FDKJLJFDQSFéIJFDKJ�D�GLJHGFD��KJ�D�GLJKUHGFé~�WGQ"HGFD�GFDMGC
��FDKJC
FéFDMGLJ��KJ�D[GFDIJLM�6NGKJFéNG�GQS�Y�*N�KJF7¤�QSKJFDMGLJK e-

QS�GM�H7BDMéOaQ"WGH�QSB������"�GMG[GLJKJWGMGBDIJKJLJ�DLJFDM _ NGFDMéC�WGH # ��£aFDBDLJ�GQSFDCj��ai��MGN�}gFDQSFDKJLJC�LJFDIJIJ��MGH7��FDMGKJHGFDQ®[G��QS�
EGFDC
�D�GQSKJFDEGFDMGFDQP���G�"HGBDEGFDM���WGQPBDIJIJFD� NGKJFwBD[G[G�GQSBDLJFw�a�D�G�DLJ�D�GM�H NGFDCà�GFDQSE�IJFDKJEGFDMGNGFYMy���G�"��BDMGNGFDC
�D�½XZFDNGF�� + FDKJLJVG�GM�[GL&FDQS�$�GHGIJKJ�D�GFDM±C�WGIJI # A�BDC Ú^Ì��éÕ�ÆG×DÅJÅ&ð�� C
�D��IJKJFD²GIUKJ�D�±C
LJFDIUIJL&FDKJMGF ��FDKJLJFDQSF
C
�D�GF���BDLJKJC
�D�GF��GMGN C
FD�GQ��G���"BDMGHGQSFDKJ�D�GF�~�WGQSHGFD�GFDMGC
��FDKJC
F�NGBDQ4�¡N�KJF��GW�Q�BDIJIJFD� KJMÜ¶�QSWG²GV�QSWYXZFD[�LJFDM
NGKJFP��WGW�QSNGKUM aLJKJW�M��GM�N���M�IJFDKJLJ��MGH�NGFDQ�¥^MGLJ��KJ�D[�IJFDQ��GFDQSFDKUMG�"BD�D�GFDM�C
WGIJI #

6.2. Ausblick
+ �GQ���FDKJLJFDQSFDM½¦��GLJ�D��MGHªNGFDQ�KUM½��BDVGKJLJFDIrªEGFDC
�D�GQSKJFDEGFDMGFDMª~�WGQ"HGFD�GFDMGC
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HG��MGHw�D�°C
LJFDIJIJFDM � NGFDQ���KJL+NGKJFDC
FDQ����G�"HGBDEGFàEGFDLJQSBD��L+��KJQ"N # �aW ��KUQSNwNGBDCiOaQ"WYXZFD[GLJLJFDB��<�GWGM �D��C
�DL z-

IJKJ�D�GFDM����G�"HGBDEGFDM7EGFD�"QSFDKJLx�GM�N7[GBDMGM7C
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��MGH��GM�N�A���QS�D�GC
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��FDKJC
F
K � OaQSWYXZFD[GL��GM�LJFDQSC
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�aW°FDM�LJC
LJFD�GLRMGBD�D�&�GM�N°MGBD�D�&�GM�N Ò6ÇYÙgÆG×ÝÖqøiÖ¨Ò��ÝÄ Ù®ÛG×ÝÖ¨Ò+ÇÉÙ 108 FDKJMGF>EGQSFDKJLJF�}gBDC
KJC®BDMw�>�GQS�DEGFDC
�D�GQSF i-
EG��MGHGFDM �D�yKJ�&��FDQ>��KJFDNGFDQS[GFD�GQSFDMGNGFDM ��[�LJKJ��KJLJ�DLJFDM ��MGNy���G�"HGBDEGFDM ��NGKJFpKJ� �aLJKJI���WGM ¤�Oa¥^¦ KJM
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LJBDMG�w�D� FDKJMGFDQiVGBDC
C
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�GIUL6¢^FDBD� µ�B���EG�GQSHw¶ ��EGµ
entC
�D�GKJFDNGFDM �ÉEGFDK�NGFDQ�NGBDC�EGFDHGIJFDKJLJFDM�NGFPOaQSBDT�KJC
V�QSWÉXZFD[GL�NG�GQS�Y�GHGFD�"�G�GQ"Ll���GQ"NGF 109.

}gFDK6NGFDQ'&g¢^µ�EGFDHGKJMGMGFDM°M�WG�D�wKJ� %
BD�GQ�s�e�e  ���FDKJLJFDQSFàORQSWÉXZFD[GLJF��·N�KJFàKJM ��FDKJLJFDMw¢^FDKJIJFDM MGBD�D� NGF r-
C
FDIJEGFDM ~�W�QSHGFD�GFDMGC
��FDKJC
FàBDEGIJBD�G�"FDM C�WGIJIJFDM # A�BDNG��QS�D� ��KJQ"NpFDC0�D�p��FDKJLJFDQSFDMpFDQS�"BD�GQS��MGH�C
HGFDIJFDKJLJFDLJFDM
��MGVGBDC
C
��MGHGFYMyNGFDQPOaQ"KJMG�DKJV�KJFDMyW�NGFDQ0NGFDC��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJC�[�WG�&��FDM # ¥^KJMGFpC2 ·C
LJF���BDLJKJC
�D�GF
��MGLJFDQSC
�G�D���GM�H NGKJFDC
FDQ�ORQSWYXZFD[�LJFÜ��MGNnFD��LJI # FDKUMGFÜNG��QS�D�n}gFD�"QSBDHG�GMGHGFDMnHGFDC
LU�GLJ�DLJFé¥^QS�"WGIJH�C
BDMGBDI  ·C
F
[���MGMGLJFDM7��FDKJLJFDQS�GKUM��D�GQi~�FDQ"EGFDC
C
FDQS��MGH7NGFDQi~�W�QSHGFD�GFDM�C
��FDKJC
F°EGFDKJLJQSBDHGFDM # + �GQO�>EGFDQSVGQ"�G�"�GM�H�NGFDQ
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109 f7CEBhgjÈ�É��ÊT:�;v;v;v;Z�g



Y�gji�143;B>N;R 107

�GEGFDQSH�QSFDKJ�"FDMGNGFDMb)gFDIJFD�GBDMG�����DQSF BD�G²GFDQSNGF��<FDKJMGF ~�FDQS��FDMGNG�GMGH°KJMwBDM�NGFDQSFDMw¤�Q"HGBDMGKJC
BDLJKUWGMGFDM°��MGN
��WGMGLJFDTGLJFDM����GM�C
�D�GFDMGC
��FDQSL #

¥^KJMGFwFDLJ��BDC�BDMGNGFDQSFwµ�FDQSBDMGHGFD�GFDMGC
��FDKJC
FwBDM NGKJFwKUM NGFDQi��WGQSIUKJFDHGFDMGNGFDMy��Q"EGFDKJL�EGFDLJQSBD�D�GLJFDLJFDMy� n-

C
�DLJ�DF [��GMGM�LJF BD�G�D�±¤�Oa¥^¦ BDIJCÊ��µ�BDMGNG��FDQS[GC
�DFD�GH��±�"�GQé�RWG�"LJ��BDQSFDS¥^TGVGFDNGKJLJKUWGMGFDM±EGFDLJQSBD�D�GLJFDM �
���D�GQSFDMGNw��KJFDQRXZBà�G��HGFD[GFD�GQSL+��C
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LJFDIJIJLx�GKJFDQS�D��KJ� ��EGC
�D�GMGKJLJL	c # ry��KJL�k�O��
��Op�GM�N$��¸n� C
FDIJE�C
LlFDKUMGKJHGFPC�WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GFP���GC
��MGHGFYM���WGQD�YNGKJFPNGFDM���M�C
BDLJ�0NGFDQq�RWG�"LJ��BDQSFD
¥^TGVGFDNGKJLJKUWGM��G� NGBDC®C
WG�"LJ��BDQSFDLJFD�D�GMGKJC
�D�GF���µ�BDMGNG��FDQS[GC
�DFD�GH��&FDQSHG�DMG�DFDM°C
W�IJIJFDM # ¥^Cg���DQSF�BDIJC
W°�D�
VGQS�G�"FDM �ÉKJM���KJFP��FDKJLlC�KJ�D��BD�G�D��¤>Oa¥^¦#�D��NGKJFDC
F�� + ��F��D[�FDKJHGMGFDL #
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�aWG��FPVGQSWGE�IJF���C���KJLJ����C
FP�DBDC
FDC #>#># BDMGN���WG��LJW�BD�GW�KUN�LU�GF�� # ³SM�¤�¤�³S�24 ��c �YFDNGC # A # OaBDLJFDIM��( #
�a��M�BDMGN�� # OaBDLJFDIM�ÉV #  ��Y�s ��# �^W�MGNGW�M {��RVGQSKUMGHGFDQ #

ý¶ÀuË�Å�Ë�Ç9Û2ä3
�Ä������	�2Ñ
)gF��G�GKJQSF���FDMGLJC�¥^MGHGKJMGFDFDQSKUMGH�BDM�N$)gBDVGKUN�A�FD�GFDIJWGVG��FDMGLM{ BDM�WGEYXZFD�DLJSWGQ"KJFDM�LJFDN�BDVGV�QSWGBD�D� # Har-

IJWG�({ ��N�NGKJC�WGM� , FDC
IJF�  Longman.

�¶Ë�Ã�ÁM¹u¼®Û��	
�Û2â^Â�Ç9Ã�»�º á Û�ý�
2Ä"!�#	#�#�Ñ
OaQSWÉXZFD[GLJIJFDKJLJFDQ+OaQSBDT�KJCF{ ¥^QS�"W�IJHGQSFDKJ�D�GFiOaQSWÉXZFD[GLJBDEG��KJ�D[GIU�GM�H�NG�GQS�D���GFDQ"EGFDC
C
FDQSLJFP��WG�����GMGKJ[GBDLJKJWGM
�GM�N���W�WGVGFDQSBDLJKJW�M # ¦ # �ÉMGFD��E�FDBDQSE # �>�G�"I # _   # ���G�"I #  ���� � # a�}gFDQSIUKJM �Éµ�FDKJNGFDIJEGFDQSH {��RVGQSK nger.
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�¶¹uÃ�Í�¹uÀuÁMÂ�Ã2+DÚ�¹u¼®¼®¹uÀuÁMÛ�¸�
�Ä�����	!�Ñ
�#EGWGW�[�WG�+WGEÉXZFD�DLJSWGQSKJFDM�LJFDN�[�M�WG��IJFDNGHGF�{ W�EYXZFD�DLJSW�QSKJFDMGLJFYN�BDMGBDI  ·C
KJCF�YNGFDC
KUHGM�BYMGN implemen-

LJBDLJKJWGM�| BPMGFD�#BDVGV�QSWGBD�D��LUW�C�WG�"LJ��BDQSFPFDMGHGKJMGFDFDQSKJM�H # ¦�FD�)(�WGQ"[ �Y�^W�MGN�WGM {�OaQSFYMGLJKJ�DFPµ�BDIJI #

�¶¹uÃ�Í�¹uÀuÁMÂ�Ã2+DÚ�¹u¼®¼®¹uÀuÁMÛ�¸�
�Ä�����	/�Ñ
¤�EYXZFD�DLJS¤�QSKJFDMGLJFDN�¸nFDLJQSKJ�DCF{�¸nFDBDC
�GQSFDC�WG� &gWÝ��VGIJFDTGKJL   # ¦�F��)(�WGQS[ �Y�^W�MGN�WGM {�OaQSFYMGLJKJ�DFPµ�BDIJI #

�¶¹uÃ�Í�¹uÀuÁMÂ�Ã2+DÚ�¹u¼®¼®¹uÀuÁMÛ�¸�
�¹uº1Ë2¼�
�Ä������	�2Ñ
¢^�GFP¤�Oa¥^¦#¢^WGWGIJE�WGW�[�WG�+¢^FD�D�GMGK��G�GFDC # ¦�FD�)(�WGQS[�{ ACM-Press.

�¶¹uÃ�Í�¹uÀuÁMÂ�Ã2+DÚ�¹u¼®¼®¹uÀuÁMÛ�¸�
�Û�¸^È�¼�º�Å�È�»®ÁMÛ2Ý�
�Ä������	�2Ñ
¤�EYXZFD�DLlWGQSKJFDMGLJFYN���FDLJB���WGNGFDIJC # ¦�FD�)(�WGQS[ {��aV�QSKJMGHGFYQ #

�¶¹uÃ�Í�¹uÀuÁMÂ�Ã2+DÚ�¹u¼®¼®¹uÀuÁMÛ�¸�
�Û	5bÃ�Å�¹u¼®Ê�Ë�ÀuÛ�¸�
�Ä6!	#�#	#2Ñ
¤�Oa¥^¦#¸nWGNGFDIJKJM�H���KJLU�$��¸n� # µ�BDQSIJWG�à�� # B # � { Addison-Wesley.

�¶¹uÃ�Í�¹uÀuÁMÂ�Ã2+DÚ�¹u¼®¼®¹uÀuÁ�¹uº1Ë�¼�
2Ä6!	#�#7��Ñ
¤��S�"KJ�DKJFDIJIJF , FDEGC
KJLJFPNGFDC�¤�EYXZFD�DLl¤�QSKJFDMGLJFDN�ORQ"WG�DFDC
CF�Y¥^M��GKUQSW�MÝ��FDMGLlBDMGN�¦�WGLJBDLJKUWGM _ ¤�Oa¥^¦�aD{
http://����� # W�VGFDM # WGQSH # BD�G´JKUMGNGFDT # �GLJ��IM�Y�aLJBDMGN {E%
BDMG�GBDQ4��s�e�e   #

�¶Â�Å�Ç9Ë2Ã�Ã�Û2â�
�Ä������	�2Ñ
%
WG��QSMGF�  WG�+LJ�GFP�aWG�"LJ��BDQSFPOaQ"WG�"FDC
C
KJWGMGBDI^{ �#�RWG�DKJWGIJW�HG  WG�+�aWG�"LJ��BDQSFPA�FD�GFDIJWGVÝ��FDMGL # Engle-

��WGWGN$&gIUKJ�"�"CF�Y¦�%F{ ORQSFDMGLJKJ�DFPµ�BDIJIM�Y³"MG� #

�¶È�Ç9ç�Å�Àu¹�å+Û	��
rÚ2
2Ä���	�	�2Ñ
¸nBDMGBDHGKJMGH�¢^FD�D�GMGKJ�DBDIlOaFDW�VGIJF�{ ³"M�MGW��GBDLJKJW�M �Y¢^FDB�����WGQS[ �Y��MGN�¢^�GFP�RWG�"LJ��BDQSFPOaQSWG�DFDC
C # Rea-

NGKJM�H �Y¸nBDC
C # { ��N�NGKUC
W�MG , FDC
IJF�  Longman.

��Ë�ØuÂ2à�ÁMÂ2Ã�Û2ä3
�¹uº�Ë�¼�
2Ä������	!�Ñ
¤�EYXZFD�DLl¤�QSKJFDMGLJFDN��RWG�"LJ��BDQSFP¥^MGHGKJMGFDFDQSKUMGH {��þ��C
F�&gBDC
FPA�QSKJ�GFDM���V�VGQ"WGBD�D� # Wokingham

�� # B # � { ��N�NGKJC�WGM� , FDC
IJF� ��U� # B # �D#

��Ë�ØuÂ2à�ÁMÂ2Ã�Û2ä3
2Ä���	����Ñ
�aWG�"LJ��BDQSF�)gFD�GC
F�{ ��QS�D�GKJLJFD�DLJ�GQSF��YORQSWG�DFDC�BDMGN�¤�QSHGBDM�KJ�DBDLJKJWGM��"W�Q�}g�GC�KJMGFDC
C��a�G�D�DFDC
C # ¦�FD� Y-

WGQS[�{ ��&g¸ OaQSFDC
C #
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��Ë�ØuÂ2à�ÁMÂ2Ã�Û2ä3
2Ä���	����Ñ
¢^�GF���MGKJ�"KJFDN��aWG�"LJ��BDQSFPA�FD�GFDIJWGVG��FDMGLlOaQ"WG�DFDC
C # )gFDBDNGKJMGH �É¸nBDC
C # {���NGN�KJC�WGM , FDC
IJF�  Long-

man.

Æ¶ÀuÈ�ØuÅ�º�¹uÃ�Û�¾�
�Ä������	�2Ñ
¢^�GF�)gBDLJKJWGMGBDI���MGKJ�"KJFDN�OaQSWG�DFDC
CF{���M�³"MGLUQSW�NG�G�DLJKUWGM # s nd FDN # )gFDBDNGKJMGH �É¸nBDC
C # { ��NGN�KUC
W�M , F s-
IJF�  Longman.

â^¹uÅ�Ç9Ë�Ã�Û�Ò,
�Ò8
�Ä������	#2Ñ
OaQSW�HGQSBD��CF�YIJKJ�"FP�  ¡�DI FDCF�YBDMGN�IJBD��C�WG�+C
WG�"LJ��BDQSFPFD�GWGIJ��LJKUWGM # ³SM�{ OaQ"WG� # ¤��+³S¥^¥^¥`c�� _  ����Òe�a
1060-1076.

ÒzË�ØuÊ�Û	�	
�Ä6!	#�#	#2Ë�Ñ
�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ�GM�H�BDIJC�¥^TGVGFDNGKULJKUWGM # ³SM�{ ¶�FDC # � # ³"MG�"WGQS��BDLJKJ[ _ µ�QSC�H # aD{ ³"MG�"WGQS��BDLJKJ[GLJBDHGF
 ������ # £aBD�D�G��KJC
C
FDM�C
�D�GBD�"LJIJKJ�D�GFDQ�³SMG�"W�QÀ��BDLJKJ[GS��WGM�HGQSFD² �� �s # D �¦ # ¦�WG�GFD��EGFDQ7 �������KJ��¦ FD�GFDM
��IJWGC
LJFDQ�}gBDN��a�D�G��C
C
FDMGQ"KJFDN # �^FDKJMG�"FDIJNGFDMGS¥^�D�GLJFDQSN�KJM�HGFDM { ��W�MGQSBDN�KJM�~�FDQSIJBDHÖ)gWGEGFDQSL���WG� l-

hammer.

ÒzË�ØuÊ�Û	�	
�Ä6!	#�#	#2à�Ñ
�aWG�"LJ��BDQSFD�k�OaFDNGKJLJKUWGMÖ[�FDKUMGFPHGFDIJ��MGHGFDMGFP~�FDQSEGKUMGN��GM�H�BD�GC�¥^TGVGFDN�KJLJKUWGM�C
C
KJ�D�GL���MGN�¥^T�LJQSFD��F
OaQSW�HGQSBD�&��KJMGH # ³SM { ¸nB� ·QD�Yµ # & # FDLlBDI # _ µ�Q"C
H # aD{��aWG�"LJ��BDQSFDS¸nBDMGBDHGF���FDMGL	s�e�e�e # £aBD�D�GLJBDHG��MGH
s # Z¦ # ¦�W��GF���EGFDQ+s�e�e�e�BDM�NGFDQ�OR�GKUIJKJV�VGC����MGKU�GFDQSC
KJLJ�DLl¸nBDQ"EG��QSH # OaQ"WG�DFDFDNGKJMGHGC # OCG-

�a�D�GQSKJ�"LJFDMGQSFDKJ�GF��Y}�N #   ¡ � #³, KJFDM {:9�C
LJFDQ"QSFDKJ�D�GKJC
�D�GF�&gWG��VG�GLJFDQ�¶�FDC
FDIJIJC
�D�GBD�"L #

ÒzË�ØuÊ�Û	�	
�Ä6!	#�#7�WÑ
�aWG�"LJ��BDQSFPBDIJC�¥^TGVGFDNGKULJKJWGM # ~>WGQ"HGFDIJFDHGLlBDIJC�A�KUC
C
FDQSLJBDLJKUWGM�BDM�NGFDQ-�>MGKJ� # µ�B���EG�GQSH {��aFDIJEGC�LJ�GF r-
IJBDH # ~�WGQSBDE��GFDQSC
KUWGM���WÝ��A�F��DF���EGFDQ+s�e�e�e # ~�W�QSBD�GC
C�KJ�D�GLJIJKJ�D���GFDQh�G�"�"FDMGLJIJKJ�D�GLlKJ� FDQSC
LJFDM�µ�BDI b-

XZBD�GQ+s�e�e�  #

ÒzË�Í�Å�Ë2Ö�ïQ»®Û�'�
	��
2Ä���	��!�Ñ
¥^MG�GKJQ"WGMG��FDMGLlFD�GWGIJ�GLJKUWGM�{ ¢^�GFPV�QSKJC
����WGNGFDIlWG�+�D�GBDMGHGFDC # ³SM {�³S¥^¥^¥ ¢^QSBDMGC # ¤�M��RWG�"LJ��BDQSFP¥ n-

HGKJMGFDFDQSKJM�H �É�a¥^D 2� _ r�a4{�¦��³e��¦���s �É¸nBDK� �����s #

ÒzË2å+ÀuÁMÅ�Â2Ð�¹uÀuÛ�æ�
�Û�Æ¶À�%2½�¹uÀuÛ	��
�Ý�
�Ä������	��Ñ
OaQSWG�DFD²G[�WG��VGFDL FDMG�PKJM�NGFDQ+OaQ"WYXZFD[GLJBDQ"EGFDKJL # µ�B���EG�GQSH � , KJMGNG���G�GIJFP¶ ��EGµ #

ÒzØuæb¹ÜÀuÇ9»®Í�Û	�	
�Ý�
2Ä���	�� �Ñ
�aWG�"LJ��BDQSFPFDMGHGKJMGFDFDQ-�C�QSFD�"FDQSFDMG�DFPEGWGWG[ # ¤�TG�"WGQ"N { Butterworth-Heinemann.
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Òz¹uå+¹uÀuÛ�¸�
�Ä������	 2Ñ
¢^�GFP}gBDC
FP¤�EYXZFD�DLJS¤�QSKJFDMGLJFDN$&gWÝ��VGWGMGFDMGLl�^KUEGQSBDQSKJFDC # �>VGVGFDQ��aBYNGN�IJF�)gKJ�GFDQD{ Prentice-Hall.

Òz¹uå+¹uÀuÛ�¸�
�Ä������	/2Ñ
¤�EYXZFD�DLl�a�G�D�DFDC
C # µ�F���FDIlµ�F���VGC
LJFDBDN { OaQSFDMGLUKJ�DFPµ�BDIJI #

Òz¹uå+¹uÀuÛ�¸�
�Ä������	��Ñ
¤�EYXZFD�DLJS¤�QSKJFDMGLJFDN��aWG�"LJ��BDQSF�&gWGMGC
LUQS�G�DLJKUWGM # s�MGN�FDN # ��V�VGFDQ��aBYNGNGIJF�)gKJ�GFDQ4{ Prentice-Hall.

; ¹uÁMº�¹uÀu¹u» ØuÅ�Û�¸�
�Ä���	����Ñ
¥^QS�"WGIJHGQSFDKJ�D����KJLl¤�EYXZFD[GLJWGQ"KJFDMGLJKJFDQ"�GM�H # ¸n��MG�D�GFDM {�¤�IJNGFDM�EGW��GQSH , KJC�C
FDMGC
�D�GBD�"LJC
�GFDQSIJBDH
GmbH.

¾dË�ÁMØuÅ�Û���ì�Àu½�¹uÃ2
2Ä���	�$��Ñ
A�KJBDIJWGHGKJC
�D�GFDQ+�RWG�"LJ��BDQSFDS¥^MGLJ���GQS� # A�KJC
C
FDQ"LJBDLJKJW�M�KJ��£aBD�D�GEGFDQSFDKJ�D��³SMG�"WGQS��BDLJKJ[�BDM�NGFDQ�¢��
Berlin.

¾dÐ�¼®¹u¹u½�¹uÀuÛ�Ú2
�â�
2Ä���	�$��Ñ
�aWG�"LJ��BDQSFP¥^MGHGKJMGFDFDQSKUMGH # ¢^�GFPOaQ"WGN��G�DLJKJW�M�WG�� ��GBDIJKJL   �aWG�"LJ��BDQSF _ sGM�N�FDN # a # ¦�FD�)(�WGQS[�{
¸nBD����KJIJIJBDM�Oa�GE�IJKJC��GKJM�H$&gW #

¾d»®¹uÇ9Â�Ã�º�Û�ÿ�
2Ä���	����Ñ
��WÝ��VGWGMGFDMGLJFDM�KUM$%
BD�GB # ¥^KJMGC
BDLJ�P��MGN�¥^MGLJ��KJ�D[GIU�GMGHà�GW�M$%
BD�GBD}gFDBDMGC���KJLl~�KJC
�GBDIl��HGFP�"WGQ-% a-

�GB # µ�FDKJNGFDIJEGFDQSH { Dpunkt-Verlag.

ñbÂ2å+Øu¹uÛ	��
�Ä������	#2Ñ
¸nBDMGBDHGKJMGH�LJ�GFPA�FD�GFDIJW�VG��FDMGLlWG�+�^BDQSHGFP�a�DBDIJFP�aWG�"LJ��BDQSFP�6 ·C
L F���C # ³SM { OaQ"WG�DFDFDNGKJMGH�C�WG� the

³S¥^¥^¥ , ¥^��&g¤�¦(�Y���GHG�GC
L� �� � e��Y� #  É�� #

Ú�»®¹u½�¹u¼®Û�æ�
2Ä���	����Ñ
&gQSFDBDLJKJMGH�[�KJIJIJFDQ���FDE�C
KJLJFDCF{�LJ�GFPBDQSL�WG�+LJ��KJQ"NGSHGFYMGFDQSBDLJKJWGM�C
KULJFPNGFYC
KUHGM # ³SM�NGKJBDMGBDV�WGIJKUCF{ Hayden.

Ú�Â�Ç9Ç9¹uÀuÖ�»®¼®¼®¹uÛ�ä<
�Ä������	/2Ñ
�aWG�"LJ��BDQSFP¥^MGHGKJMGFDFDQSKUMGH # µ�BDQSIJWG�({ �>NGNGKUC
W�M , FDC
IJFD  #

Ú�º�Ë2Ã�Í�»®ÁMÅ¤ý¶ÀuÂ�È�ç�Ä������	/�Ñ
¢^�GF�&gµ���¤���)gFDVGWGQSL # ¢^�GFP�aLJBYMGNGKUC
��¶>QSW��GV�³SMGLJFDQSMGBYLJKJW�MGBDIM�É³SMG� #
�GLJLUV { ´J´J����� # C
LJBDM�NGKUC
�G"HGQSW���V # �DWG���Y�aLJBDMGN {E%
BDMG�GBDQ+s�e�e   #
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5bÃ�Å�¹u¼®Ê�Ë�ÀuÛ�¸�
�Ä6!	#�#	#�Ñ
OaFDQSCj��MGIJKJ�D�GFP��W�QSQSFDC
V�WGMGNGFYMG�PVGFDQ�FDS��BDKJI #

ëb¹uÀuÁMº�¹u¹u½�¹uÃ�Û�ý�
�Ä"!	#�#	#2Ñ
OaQSWÉXZFD[GLJ��BDMGBDHGF���FDMGL���KJLlNGF��×)®BDLJKJWGMGBDI���MGKJ�"KJFDN�OaQ"WG�DFDC
C # }gFDQSIJKUM��� # B # � {��aV�QSKUMGHGFDQ #

�jË�¼®Í2=uÃ�Û�Æ�
�Û	'b¹uÀuÁMÂ�Ã�Û	�	
rÒ,
2Ä���	��/�Ñ
�aFDB���I FDC
C�WGEYXZFD�DLJ"WGQSKJFDMGLJFDN��RWG�"LJ��BDQSFP��QS�D�GKJLJFD�DLJ�GQSF�{ A�FDC
KJH�M�BDMGN���MGBDI  ·C
KJC�WG� )gFDIJKJBDEGIJFP�6  s-
LJF���C # ¦�F��)(�WGQS[��� # B # � { ORQSFDMGLJKJ�DFPµ�BDIJI #

�j¹u¼®º á Û�í�
�Û ; Àuº�Ç9Ë�Ã�Ã�Û�ñ�
�ý�
2Ä���	��!�Ñ
A�BDC��aWG�"LJ��BDQSFDSOaQSWÉXZFD[GLM{ ORQ"WYXZFD[GLJ��BDMGBDHGF ��FDMGLlKJM�NGFDQ�ORQSBDTGKJC # £RQSBDMG[G�"�GQ"Ll´l¸ # �Y¦�FD�)(�WGQS[�{
Campus.

�j»®¹u½�¹uÀuÁ�Æ�
�Ä���	����Ñ
�aWG�"LJ��BDQSF�)gF��G�GKJQSF���FDMGLJC # )gFDNÝ��WGMGN � , �({ ¸nKJ�DQSWGC
WG�"L�OaQSFDC
C #

�j»®ÀuÐ�Á3+�¸^ÀuÂ�ØuÊ�Û�ñ�
�¹uº1Ë�¼�
2Ä������	#�Ñ
A�FDC
KJHGMGKUMGH�¤>EYXZFD�DLJS¤�QSKJFDMGLJFDN��RWG�"LJ��BDQSF # ¥^MGHGIJFD��WGWGN$&�IJKJ�"�"CF�Y¦�%F{ OaQ"FDMGLUKJ�DFPµ�BDIJI #

�jÈ�¼�Ð�Û2ë�
�Ä������	 2Ñ
��MGVGBD²GEGBDQ"[GFDKJLlKJ��OaQSWG�DFD²�FD�GWGIU�GLJKUWGMG�DQSFDQ+�aWG�"LJ��BDQSFDFDMGLJ��KJ�D[GIJ��MGH # ³"M { A�FDQ�¶�¸nA�S�aVGKJFYHGFDI
¦G´�� ¡ _ �aFDVGLJF���EGFDQ7 ���� ¡ a�� # ¦�cG ¡ e #

1nì�¼®¼®»®½�Å�Â2Ö�¹uÃ�Û	�>
�Ä������	�2Ñ
A�BDC�WGEYXZFD[GLUWGQ"KJFDMGLJKJFDQSLJFP��W�MGC
LUQS��[GLJKUWGM�C
�GBDM�NGE��G�D��MGBD�D��NGF�� , FDQS[G�DFD�GH�$ ¸nBDLJFDQSKJBDIJS��MGC
BDLJ� #
µ�FDKJNGFDIJEGFDQSH { A�V��GM�[GL�~�FDQSIJBDH��"�GQ+NGKJH�KJLJBDIJFP¢^FD�D�GMGWGIJW�HGKJF #
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³SM�NGKJFDC
F�� ��MG�GBDMGH&C�WGIJIJFDM�NGKJF>�DFDMGLJQSBDIJFDM&¤>Oa¥^¦�S}gFDHGQSKJ�"�"F>MGWG�D�&FDKJMÝ��BDIRBD�G�"HGF��"�G�GQSLR��FDQSNGFDM����G�
NGKJF�)gFD�"FDQÀFDMG�P�D�GQ�¤�Oa¥^¦�S�^KJLJFDQSBDLJ�GQ��D��FDQSIJFDKJ�D�GLJFDQSM #

Ë�Øuº�»®Ö�»�ºDå$[�¤>Oa¥^¦�S}gFDHGQSKJ�"�+�"�GQ Aktivität.

ÝbÊ�º�»®Ö�»®ºDã�º�[(�RLJQ"�G[GLU�GQSKJFDQS��M�HGC
FDKUMG�GFDKJL��D��QÜ¶�IJKJFDNGFDQ"�GM�HûNGFDC ÿa×DÃG×DÈGÙ�õ
ãDÓDÅZÇYÙ
ê�ÕGÆG×DÅUÅJÙy_ KJM#¤�Oa¥^¦({
Activity).

ÝbÈ�Ð�½2Ë�à�¹uÃ [yµ�KJFDQD{a��IJFDKJMGFDQSF �aLUQS��[GLJ��QSKJFDQS��MGH�C
FDKJM��GFDKJL��"�GQ Aktivitäten ��NGKJF EGFDC
�D�GQSFDKJEGL^�R��BDC��D�
LJ�GM�KJC
L _ KUM�¤�Oa¥^¦({ Tasks).

ÿbæbâ^Ò [���EG[ # �"��Q áDÕGÈ�ÔZÖ¨ÒGáDÔlÆ+Ö�Ä ïD×DÈ�ÅZÄ ÐY×DáDãDáDÅJ× model.

ØuÂ�Ã�º�ÀuË�Øuº�Í�Àu»®Ö�¹uÃ�¼�»�Ð�¹uØ�å+Øu¼®¹�Ç9Â�Í�¹u¼�[��RLJBDMGNGBDQSN� ÿa×DÃG×DÈGÙ
õ
ãDÓDÅZÇYÙ
ê>ÕGÆG×DÅJÅ KUM�¤�Oa¥^¦ #

æb¹u¼®»®Ö�¹uÀuË�à�¼®¹uÁ	[�¤>Oa¥^¦�S}gFDHGQSKJ�"�+�"�GQ Ò+ÇÉÙ
ÅZÄ × ÐY×ÝÖ�Ã�Ò+Ö�×DÙ�ÏiÖ¨ÊG×DÃGÈ6Ä Ùj�

Ï^Àu½�¹uà�Ã�»®Á	[�µ�KJFDQD{·A�W�[G�G��FDMGLJF����aWG�GQS�DFk&gWGNGF��DOaIJ�DMGF>FDLJ� # ��N�KJF>NGF�� ���GMGNGFDM��GWGQ"HGFDIJFDHGLR��FDQSNGFDM #
³SM�FDQS��FDKJLJFDQSLJFDQ��aKJ�D�GL���FDQSNGFYM�KUM�NGFDQ��GW�QSIJKJFDHGFDM�NGFDM&��Q"EGFDKJL _ MGKJ�D��LRKUM&¤�Oa¥^¦�a^BD�G�D�&¥^QS�"B h-

QS�GM�HGFDM�BDIJC�¥^QSHGFDE�MGKJC�C
FPEGFDLJQSBD�D�GLJFDL #

äMÃ�Ápº�Ë2Ã á Ö�Â2Ã ; ¾dÏ�'þ[�C # OPEN-Instanz.

äMÃ�Ápº�Ë2Ã á »®»®¹uÀuÈ�Ã�½�[pµ�KJFDQD{G¥^QSC
LJFDIJIJFDM FDKJMGFDQ�³"MGC�LJBDMG� _ ~�WGQ"HGFD�GFDMGC
��FDKJC
F�a�BD��C0FDKJMGFDQ	����HGFDEG�GMGHÜ�D�GQ
A�FD�"KJMGKJLJKJWGM��GW�M�~�W�QSHGFD�GFDM�C
��FDKJC
FDM _ � # } # ¤�Oa¥^¦�a # A�BD�D��HGFD����QSLlBD�G�D��NGKJF0��NGBDVGLUKJW�M�W�NGFDQ
A�FD�"KJMGKJLJKJWGM�FDKUMGFDC��^FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJIJC #

â^¹uà�¹uÃ�Á á å+Ê�¼®È�ÁMÇ9Â2Í�¹u¼®¼�[ _ KUMé¤�Oa¥^¦({ ÅÀÄ ÐY×�áDãDáDÅJ× model) ¶�Q��GEGC
LJF��RLJQ"�G[GLU�GQ"KJFDQS�GM�HÜ�GM�Né¤�QSKJFDM�LJK e-

QS�GM�HGC��GKJIJ�"FPKJM�FDKUMGFDQ�~�WGQSH�FD�GFDMGC
��FDKJC
F # }gFDC
LJFD�GL�K # � # BD��C Aktivitäten W�NGFDQ Phasen.

¼®»�Ð�¹uØuå+Øu¼®¹�Ç9Â2Í�¹u¼�[�¤�Oa¥^¦�S}gFDHGQSKJ�"�+�"�GQ Lebenszyklusmodell.

; Òzâ·ê�¤�Oa¥^¦#¸nWGNGFDIJKJM�H��^BDM�HG�GBDHGF�| ��IJLJFDQ"MGBDLJKJ�GFP�D��Q UML.

; ¾dÏ�' [ OEYXZFD�DLJSWGQSKJFDMGLJFDN PQ"WG�DFDC
CF� EMG�GKUQSW�MG��FDMGL�BDMGN NWGLJBDLJKUWGM�| ����HGFDEG�GMGH �D�GQ>A�FD�"KJMGKJLUKJW�M
�GW�M�~�WGQ"HGFD�GFDMGC
��FDKJC
FDM _ ��HGI # ��BDVGKJLJFDI	¦�a #

; ¾dÏ�'�+�äMÃ�ÁMº�Ë2Ã á [�¤>Oa¥^¦�S[GW�MG�"WGQS��F Vorgehensweise| C # Instanziierung.
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ÁMÂ2Ð�ºDÙ'Ë�Àu¹�¹uÃ�½�»®Ã�¹u¹uÀu»®Ã�½�ç�À�Â�Øu¹uÁMÁ	[�¤>Oa¥^¦�S}gFDHGQSKJ�"�+NGKJFP}gFDC
�D�GQSFDKJEG��MGH�FDKUMGFDQ Vorgehensweise.

º�Ë�ÁMÊ�Á�[�¤�Oa¥^¦�S}gFDHGQSKJ�"�+�"�GQ Aufgaben.

º�Ë�»®¼�Â�Àu»®Ã�½b[&¤�Oa¥^¦�S}gFDHGQSKJ�"���"�GQxNGBDC + ��QSFD�D�GLJC
�D�GMGFDKUNGFDMwFDKJMGFDQx~>WGQSHGFD�GFDM�C
��FDKJC
F KJM�MGFDQS�GBDIJE°FDKJMGFDC
HGFDHGFDEGFDMGFDM�)gBD�Ý��FDMGC _ � # } # ¤�Oa¥^¦�a # ��IJC ¥^Q"HGFDEGM�KJC FDMGLUC
LJFD�GLiFDKJMGF�¤�Oa¥^¦�S³SMGC�LJBDMG����KJL
FDMGLJC
V�QSFD�D�GFDMGNGF�����FDEGFDMGC
�� ·[GIJ�GC2��WGNGFDIJI #

Þ^¹uØuÅ�Ã�»®Ê�¹uÃ�[�EGFDC
�D�GQSFDKJEGFYM���KJF Â�ÇJÐYÊ�ÒGÃG×DÈ BD�GC�HGFD�"�G�GQSLl��FDQ"NGFDM�[��GM�MGFDM _ KJM�¤>Oa¥^¦({ Technique).

º�¹uØuÅ�Ã�»®è�È�¹uÁ	[�¤�Oa¥^¦�S}gFDHGQSKJ�"�+�"�GQ Techniken.

Þ^Â�Â�¼®Áßþ�Þ^¹uØuÅ�Ã�Â�¼®Â2½�»®¹uÁ	[�¤>Oa¥^¦�S}gFDHGQSKJ�"�+�"�GQ��RWG�"LJ��BDQSFD��FDQS[G�DFD�GHGFP�GMGN�¢^FD�D�GMGW�IJW�HGKJFDM #

ëbÂ�Àu½�¹uÅ�¹uÃ [ ��Q"LM�lKUM�NGFDQP��M wendungssoft��BDQSFwKJM�NGFDQPORQSBDTGKJCàLJBDLJC
�D�D�GIJKJ�D�y[�W�MG�DKJVGKJFDQ"LM��FDMGLJ� i-

�D[GFDIJLl�GM�N�EGFDLJQSFD�GLl��KUQSN #

ëbÂ�Àu½�¹uÅ�¹uÃ�ÁpÙ
¹u»�ÁM¹�[Ü�a�D�GQSKJ�"LJIJKJ�D�Ü�"KJTGKJFDQSLJF&W�NGFDQ®���GMGNGIJKJ�D�éLJQSBDNGKJFDQSLJF&}gFDC
�D�GQSFDKJE��GM�H �GNGKJF&BDIJC ~�W r-

IJBDHGFP�"�GQ�NGBDC�~�W�QSHGFD�GFDM�NGKJFDM�L��GM�N BDIJC*C
WGIJ�D�GF�¢^FDKJIwNGFDC½~�WGQ"HGFD�GFDMGCªC
FDIJEGC�Lp��KJQ"N _ KUM
¤�Oa¥^¦({ Ù
ÕZÐÉÔJßgÒ+Ö�×P×DÈGÊ6Ä ÈG×D×ÝÖ
Ä È�Ê process).



? åðäkì�å�ãA@Eì ? ïké4ãkì�ÝkÚ�åæì�ïkÞ�äWçLèxë





? åðäkì�å�ãCB ìED�Ú�í�äkåkÜhî�Ú�å"ì�ïkÞ�äWçLèxë
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Erklärung

³S�D� FDQS[GIJ�DQSFà��KJFDQÀ��KJLM�·NGKJFà��WGQ"IJKJFDHGFDMGNGFà��Q"EGFDKJL�C
FDIUEGC
LJ�DM�NGKUHpN��GQS�D��HGFD�"�G�GQSL+��MGN [GFDKJMGF�BDMGNGFDQSFDM BDIJC
NGKJFPBDMGHGFDHGFDEGFDMGFDM? >�GFDIJIJFDM���MGN�µ�KJIJ�"C2��KJLJLJFDIlEGFDMG��LJ�DLl�D���GBDEGFDM #

µ�B���EG�GQSH �YK ��£aFDEGQS�GBDQ�s�e�e  

________________________

µ�FDMGQSKJ[�¤�Q"LJIJFDVGV


