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2EHUZDJHQ 6XSHUVWUXFWXUH
hEHUVLFKWHQ XQG /LVWHQ *HQHUDO YLHZ DQG OLVWLQJV ��
*UXSSHQ�EHUVLFKW *HQHUDO YLHZ ���������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV ���������E

$QEDXWHLOH 0RXQWLQJ SDUWV ��
$QEDXWHLOH 0RXQWLQJ SDUWV ���������E
2EHUZDJHQDUUHWLHUXQJ 6XSHUVWUXFWXUH ORFNLQJ GHYLFH ���������E
=\OLQGHU &\OLQGHU ���������
(LQEDX :LSS]\OLQGHU��)X�ERO]HQ�� &\OLQGHU DUU�� GHUULFNLQJ � EDVLF ���������D
]\OLQGHU SLQ
%RO]HQ]XJ]\OLQGHU 3XOO F\OLQGHU ��������
:LSS]\OLQGHU� UHFKWV NSO� /XIILQJ F\OLQGHU� U�K� DVV\� ���������D
:LSS]\OLQGHU /XIILQJ F\OLQGHU ���������E
:LSS]\OLQGHU� OLQNV NSO� /XIILQJ F\OLQGHU� O�K� DVV\� ���������
:LSS]\OLQGHU /XIILQJ F\OLQGHU ���������E
*HJHQJHZLFKW &RXQWHUZHLJKW ���������F
*HJHQJHZLFKWV]\OLQGHU &RXQWHUZHLJKW F\OLQGHU ���������D
%RO]HQ]XJ]\OLQGHU 3LQ F\OLQGHU ������������
9HUNOHLGXQJVWHLOH� OLQNV &RYHULQJ SDUWV� O�K� ���������D
9HUNOHLGXQJVWHLOH� UHFKWV &RYHULQJ SDUWV� U�K� ���������D

5ROOHQGUHKYHUELQGXQJ 6OHZ ULQJ ��
5ROOHQGUHKYHUELQGXQJ 6OHZ ULQJ ���������E
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$QWULHE 'ULYH ��
0RWRU� 'DLPOHU��%HQ] (QJLQH� 'DLPOHU��%HQ] 20 ��� /$
6HULH� 6HULHV� ������������
)DEULN��1U�� 6HULDO��1R�� ��� ���
/HLVWXQJ� 2XWSXW� ��� N: �

���� PLQ Y Y Z

0RWRUHLQEDX (QJLQH DVV\� ���������D
0RWRU (QJLQH ���������
3XPSHQHLQKHLW 3XPS XQLW ���������
9HUVWHOOGRSSHOSXPSH 'RXEOH SXPS DVV\� ���������
.UDIWVWRIIEHKlOWHU X� /HLWXQJHQ )XHO WDQN DQG OLQHV ���������
.�KODQODJH 5DGLDWRU DUU� ���������D
/XIWILOWHU $LU ILOWHU ���������D
$XVSXIIDQODJH ([KDXVW V\VWHP ���������E
'UHK]DKOYHUVWHOOXQJ 6SHHG FRQWURO ��������
1HKPHU]\OLQGHU 6ODYH F\OLQGHU ��������
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+XEZHUNH +RLVWV ��
+XEZHUN , +RLVW , ���������E
+XEZHUNVJHWULHEH +RLVW JHDU �������� ����
+XEZHUNVPRWRU +RLVW PRWRU ��������� �������
6HLOZLQGHQGUHKPHOGHU :LQFK RSHUDWLQJ LQGLFDWRU
+XEZHUN ,, +RLVW ,, ���������F
+XEZHUNVJHWULHEH +RLVW JHDU �������� ����
+XEZHUNVPRWRU +RLVW PRWRU ��������� �������
+\GUDXOLN +XEZHUN ,, +\GUDXOLF KRLVW ,, ���������
$QGU�FNZDO]H &DSVWDQ LGOHU ���������
9HUWHLOHUNDVWHQ +XEZHUN ,, 'LVWULEXWLRQ ER[ KRLVW ,, ���������D

+LOIVZLQGH $X[� ZLQFK ��
$QEDX +LOIVZLQGH $X[� ZLQFK DUU� ���������D
+LOIVZLQGH $X[� ZLQFK ���������
+\GUDXOLNPRWRU +\GU� PRWRU ��������
+\GU� +LOIVZLQGH +\GU� DX[� ZLQFK ���������E
+\GU� +LOIVZLQGH +\GU� DX[� ZLQFK ���������D

'UHKZHUN 6OHZ JHDU ��
'UHKZHUNVHLQEDX 6OHZ JHDU PRXQWLQJ ���������E
'UHKZHUNVJHWULHEH 6OHZ JHDUER[ ��������� ����
+\GU� 0RWRU +\GU� PRWRU �������� �������
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+\GUDXOLN +\GUDXOLF ��
+\GUDXOLN|OEHKlOWHU +\GUDXOLF RLO WDQN ���������I
5�FNODXIILOWHU 5HWXUQ RLO ILOWHU ��������
���IDFK 6WHXHUEORFN X� 9HQWLOH ���IROG FRQWURO EORFN DQG YDOYHV ���������
6WHXHUEORFN &RQWURO EORFN ��������
0RELOVWHXHUSODWWH &RQWURO SODWH ��������
5HLKHQIODQVFKSODWWH 0DQLIROG ��������
7HOHVNRS��%ORFN 7HOHVFRSH EORFN ��������
:LSSZHUN 'HUULFNLQJ JHDU ���������D
+XEZHUN , +RLVW , ���������
6HQNEUHPVYHQWLO /RZHU EUDNH YDOYH ��������
/HLWXQJHQ ]X GHQ 7HOHVNRS�� /LQHV IRU WHOHVFRSLF F\OLQGHUV ���������E
]\OLQGHUQ
3XPSH� )LOWHU� 7DQN 3XPSV� ILOWHU� WDQN ���������D
+RFKGUXFNILOWHU +�3� ILOWHU ��������D
+RFKGUXFNILOWHU +�3� ILOWHU ��������
'UHKZHUNVEUHPVH 6OHZ JHDU EUDNH ���������
0RELOVWHXHUSODWWH &RQWURO SODWH ��������
'UHKZHUN 6OHZ JHDU ���������E
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
*HJHQJHZLFKWVPRQWDJH &RXQWHUZHLJKW DSSOLDQFH ���������
*HJHQJHZLFKWV�� X� $XVOHJHUYHU�� &RXQWHUZHLJKW DQG ERRP SLQ ���������D
ERO]XQJ ORFNLQJ
.DELQHQYHUVWHOOXQJ XQG 2EHU�� &DELQ WLOW DQG VXSHUVWUXFWXUH ���������
ZDJHQYHUULHJHOXQJ ORFNLQJ
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)DKUHUNDELQH 2SHUDWRU·V FDE ��
.DELQH� NSO� &DELQ DVV\� ���������F
.DELQH &DELQ ��������
)DKUHUVLW] 2SHUDWRU·V VHDW ��������
3HGDOHLQEDX 3HGDO DUU� ���������E
+HL]XQJVDQODJH +HDWHU DUU� ���������F
:lUPHWDXVFKHU +HDW H[FKDQJHU DVV\� ��������
6WDQGKHL]JHUlW��$QODJH (QJLQH �� LQGHSHQGHQW ���������

DGG���KHDWHU V\VWHP
6WDQGKHL]JHUlW (QJLQH �� LQGHSHQGHQW ���������DGG���KHDWHU

(OHNWULN (OHFWULF ��
(OHNWULN 2EHUZDJHQ (OHFWULF VXSHUVWUXFWXUH ���������D
+lQJHWDVWHU +DQJLQJ NH\ EXWWRQ ���������D
(OHNWULN .DELQH (OHFWULF FDELQ ���������E
7HOHVNRSLHUOlQJHQDQ]HLJH /HQJWK LQGLFDWRU ��������
$UPDWXUHQEUHWW 'DVK ERDUG ���������F
%HGLHQNRQVROH 2SHUDWLRQ SDQHO ��������
.DEHOWURPPHOHLQEDX &DEOH GUXP DUU� ���������
/lQJHQZLQNHOJHEHU /RQJLWXGLQDO DQJOH WUDQVPLWWHU ��������
/lQJHQJHEHU /HQJWK WUDQVPLWWHU ��������
(OHNWULN $XVOHJHU (OHFWULF ERRP ���������D:LQNHOJHEHU $QJOH WUDQVPLWWHU ��������
7HOHVNRSVWHXHUXQJ 7HOHVFRSH FRQWURO ���������
:LQGPH�DQODJH $LU VSHHG LQGLFDWLRQ DUU� ���������E
(OHNWULVFKH 6WHFNYHUELQGXQJHQ (OHFWULF FRQQHFWRUV ���������
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.OHPPHQ�� XQG 9HUWHLOHUNlVWHQ -XQFWLRQ�� DQG GLVWULEXWLRQ ��
ER[HV

6FKDOWNDVWHQ ;� 6ZLWFK ER[ ;� ���������G
(O���$QVFKOX� DP $XVOHJHU (OHFWU� FRQQHFWLRQ DW ERRP ���������D
9HUWHLOHUNDVWHQ 'LVWULEXWLRQ ER[ ���������
9HUWHLOHUNDVWHQ ;��� 'LVWULEXWLRQ ER[ ;��� ���������F
9HUWHLOHUNDVWHQ ;��� 'LVWULEXWLRQ ER[ ;��� ��������
9HUWHLOHUNDVWHQ ;��� 'LVWULEXWLRQ ER[ ;��� ���������D
9HUWHLOHUNDVWHQ ;��� 'LVWULEXWLRQ ER[ ;��� ���������D
9HUWHLOHUNDVWHQ ;��� 'LVWULEXWLRQ ER[ ;��� ���������D
hEHUEU�FNXQJVVWHFNHU �� +XEHQG�� %ULGJLQJ SOXJ �� KRLVW OLPLW ���������D
VFKDOWHU VZLWFK
9HUWHLOHUNDVWHQ ;��� 'LVWULEXWLRQ ER[ ;��� ���������D
9HUWHLOHUNDVWHQ ;�����;���� 'LVWULEXWLRQ ER[ ;��������� ���������
9HUWHLOHUNDVWHQ ;���� 'LVWULEXWLRQ ER[ ;���� ���������
9HUWHLOHUNDVWHQ ;���� 'LVWULEXWLRQ ER[ ;���� ���������
9HUWHLOHUNDVWHQ ;���� 'LVWULEXWLRQ ER[ ;���� ���������
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(LQULFKWXQJHQ $WWDFKPHQWV
+DXSWDXVOHJHU 0DLQ %RRP ��
6HLOH 5RSHV ���������E
*UXQGNDVWHQ %DVLF FDVH ���������F
�� ,QQHQNDVWHQ �VW LQQHU FDVH ���������E
�� ,QQHQNDVWHQ �QG LQQHU FDVH ���������E
�� ,QQHQNDVWHQ �UG LQQHU FDVH ���������F
�� ,QQHQNDVWHQ �WK LQQHU FDVH ���������E
(LQEDX 7HOHVNRSLHU]\OLQGHU 7HOHVFRSLF F\OLQGHU DUU� ���������F
7HOHVNRSLHU]\OLQGHU � 7HOHVFRSLF F\OLQGHU � ���������
7HOHVNRSLHU]\OLQGHU � 7HOHVFRSLF F\OLQGHU � ���������
6SHUUYHQWLO 1RQ��UHWXUQ YDOYH ��������E
=\OLQGHUVW�W]H %UDFNHW ���������D
6LFKHUXQJVVFKOLWWHQ 6HFXULQJ VOLGH ���������E
)�KUXQJVVWHUQ *XLGLQJ VWDU ���������D
+\GUDXOLN *UXQGNDVWHQ +\GU� EDVLF FDVH ���������F
9HUULHJHOXQJVDJJUHJDW /RFNLQJ DJJUHJDWH ���������
9HUULHJHOXQJV]\OLQGHU /RFNLQJ F\OLQGHU ���������
+\GUDXOLN �� ,QQHQNDVWHQ +\GU� �VW LQQHU FDVH ���������F
9HUULHJHOXQJVDJJUHJDW /RFNLQJ DJJUHJDWH ���������
9HUULHJHOXQJV]\OLQGHU /RFNLQJ F\OLQGHU ���������
+\GUDXOLN �� ,QQHQNDVWHQ +\GU� �QG LQQHU FDVH ���������F
9HUULHJHOXQJVDJJUHJDW /RFNLQJ DJJUHJDWH ���������
9HUULHJHOXQJV]\OLQGHU /RFNLQJ F\OLQGHU ���������
+\GUDXOLN �� ,QQHQNDVWHQ +\GU� �UG LQQHU FDVH ���������G
9HUULHJHOXQJV]\OLQGHU /RFNLQJ F\OLQGHU ���������
9HUULHJHOXQJVDJJUHJDW /RFNLQJ DJJUHJDWH ���������
9HUULHJHOXQJVDJJUHJDW /RFNLQJ DJJUHJDWH ���������
6LFKHUXQJV]\OLQGHU /RFNLQJ F\OLQGHU ��������
*OHLWVFKDOWHU 6OLGH VZLWFK ���������
3RVLWLRQVDQ]HLJH 3RVLWLRQ LQGLFDWRU ���������
+\GUDXOLN �� ,QQHQNDVWHQ +\GU� �WK LQQHU FDVH ���������G
9HUULHJHOXQJVDJJUHJDW /RFNLQJ DJJUHJDWH ���������
6LFKHUXQJV]\OLQGHU /RFNLQJ F\OLQGHU ��������
*OHLWVFKDOWHU 6OLGH VZLWFK ���������3RVLWLRQVDQ]HLJH 3RVLWLRQ LQGLFDWRU ���������
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:LSSEDUHU +LOIVDXVOHJHU /XIILQJ MLE ERRP ��
)X�VW�FN )RRW VHFWLRQ ���������E
=ZLVFKHQVW�FNH ([WHQVLRQV ���������D
+LOIVDXVOHJHUVSLW]H �� � P -LE WRS VHFWLRQ �� � P ���������D 9$5 ���������

�� P
$XVOHJHUVSLW]H �� �� P -LE WRS VHFWLRQ �� �� P ���������D 9$5 ����� P
:LSSVW�W]H /XIILQJ PDVW ���������
:LSSVW�W]HQWUDYHUVH )O\LQJ EULGOH ���������
:LSSVHLOWUDYHUVH )L[HG EULGOH ���������D
6HLOOHLWUROOH 5RSH��JXLGH UROOHU ���������D
$EVSDQQXQJ %UDFLQJ ���������
6FKZLQJXQJVGlPSIHU 6KRFN DEVRUEHU ��������
(OHNWULN +LOIVDXVOHJHU (OHFWULF IO\ MLE ���������D
9HUWHLOHUNDVWHQ 'LVWULEXWLRQ ER[ ��������
:LQNHOJHEHU $QJOH WUDQVPLWWHU ��������
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/HQNWULHEDFKVH $FKVH � 6WHHULQJ GULYH D[OH� D[OH � �������� �����
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQNDFKVH $FKVH � 6WHHULQJ D[OH� D[OH � �������� �����
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ��������
)HGHUXQJV]\OLQGHU $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ��������
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$FKVHLQEDX $FKVH ��� $[OH DUUDQJHPHQW� D[OH ��� ���������E
6WDUUDFKVH $FKVH � 5LJLG D[OH� D[OH � �������� �����
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQNWULHEDFKVH $FKVH �� ��[� 6WHHULQJ GULYH D[OH� D[OH �� ��������� �����

��[�
$FKVDQWULHE $[OH GULYH ���������3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ���������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ��������
)HGHUXQJV]\OLQGHU $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ��������
$FKVHLQEDX $FKVH � $[OH DUUDQJHPHQW� D[OH � ���������E
/HQNDFKVH $FKVH �� ��[� 6WHHULQJ D[OH� D[OH �� ��[� �������� �����
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ��������
*HOHQNZHOOHQHLQEDX -RLQW VKDIW PRXQWLQJ ���������G
/HQNJHVWlQJH 9RUGHUDFKVHQ 6WHHULQJ OLQNDJH IURQW D[OHV ���������
/HQNJHVWlQJH +LQWHUDFKVHQ 6WHHULQJ OLQNDJH UHDU D[OHV ���������D
/HQNKHEHO �� +XQGHJDQJ 6WHHULQJ OHYHU �� FUDE ZDON ���������
)HGHUVSHLFKHU 6SULQJ DFFXPXODWRU ��������
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ���������D
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$1+$1* $11(;
:HUN]HXJH XQG 0H�JHUlWH 7RROV DQG PHDVXULQJ GHYLFHV DE�IURP XS ���������
(OHNWUR��7HLOH (OHFWULF SDUWV DE�IURP XS ���������
%HWULHEV��� +LOIVVWRIIH� )DUEHQ /XEULFDQWV� $X[LOLDULHV� 3DLQWV DE�IURP XS ���������
5RKUH� ��YHUVFKU�� ��VFKHOOHQ 3LSHV� 8QLRQV� &ODPSV DE�IURP XS ���������

6FKDOWSOlQH� 6FKHPDWLFV�
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ��� ��� ��
/HQNXQJVK\UDXOLN 6WHHULQJ K\GUDXOLF ��� ��� ��
%UHPVK\GUDXOLN %UDNH K\GUDXOLF ��� ��� ��
(OHNWURVFKDOWSODQ (OHFWULF RI FRQQHFWLRQ ��� ��� ��
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ��� ��� ��

/DFNLHUXQJ� &RORXU�


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��


