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0RWRUVWHXHUXQJ (QJLQH FRQWURO ��������� ��� ��� ��
.�KODQODJH 5DGLDWRU V\VWHP ���������D ��� ��� ����$
=XVDW] :DVVHUN�KOHU $GG� :DWHU FRROHU ���������F ��� ��� ����%
:DVVHUN�KOHU :DWHU FRROHU �������� ��� ��� ��
9HQWLO :D\��YDOYH ���������
:lUPHWDXVFKHU +HDW H[FKDQJHU ���������
/XIWILOWHU $LU ILOWHU ���������E ��� ��� ����&
.UDIWVWRIIDQODJH )XHO V\VWHP ���������D ��� ��� ����$
$EJDVDQODJH ([KDXVW V\VWHP ���������E ��� ��� ��
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*HWULHEH XQG 3HULSKHULH *HDU DQG SHULSKHULH ��������� 1R� ���� ��� ���
:DQGOHUJHKlXVH &RQYHUWHU KRXVLQJ ���������
7XUELQHQZHOOH 7XUELQH VKDIW ���������
3XPSH 3XPS ���������
5HWDUGHU 5HWDUGHU ���������
6FKDOWNXSSOXQJ 6HSDUDW� FOXWFK ���������
6WHXHUXQJ &RQWURO XQLW ���������(OHNWU� $XVU�VWXQJ (OHFWU� HTXLSPHQW ���������
:DQGOHU &RQYHUWHU ���������
$QVFKOX�SODWWH &RQQ� SODWH ���������
9RUJHOHJHZHOOH /D\VKDIW ���������
+DXSWZHOOH 0DLQ VKDIW ���������
6FKDOWXQJ *HDUVKLIW V\VW� ���������
6FKDOWJHKlXVH *HDUVKLIW KRXVLQJ ���������
3QHXPDWLN 3QHXPDWLF ���������
=\OLQGHU &\OLQGHU ���������
/HLWXQJVVDW] 6OLS ULQJ VHW ���������
/HLWXQJVVDW] 6OLS ULQJ VHW ���������
9HQWLOEORFN 9DOYH EORFN ���������
*9��6FKDOWXQJ *9��VKLIW V\VWHP ���������
'HFNHO &RYHU ���������
3ODQHWHQWULHE 3ODQHWDU\ GULYH ���������
6\QFKURQLVLHUXQJ 6\QFKURQL]HU ���������
*3��6FKDOWXQJ *3��VKLIW V\VWHP ���������
*HWULHEHJHKlXVH *HDUER[ KRXVLQJ ���������
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31(80$7,. 31(80$7,& ��
3QHXPDWLF� OLQNH 6HLWH 3QHXPDWLF OHIW VLGH ���������F
3QHXPDWLF� UHFKWH 6HLWH 3QHXPDWLF ULJKW VLGH ���������D
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLN|OEHKlOWHU +\GUDXOLF RLO WDQN ���������D
5�FNODXIILOWHU 5HWXUQ ILOWHU ���������
+\GUDXOLN OLQNH 6HLWH� +\GUDXOLF OHIW VLGH�
+\GUDXOLN� OLQNV +\GUDXOLF� /�+� ���������E
6WHXHUEORFN /HQNXQJ ,, &RQWURO EORFN VWHHULQJ ,, ���������
9HQWLOEORFN 9DOYH EORFN ��������
6WHXHUEORFN +LQWHUDFKVOHQNXQJ &RQWURO EORFN UHDU D[OH VWHHULQJ ��������
6WURPUHJHOYHQWLO /LPLW YDOYH ��������
'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU ��������D
+\GUDXOLN UHFKWH 6HLWH� +\GUDXOLF ULJKW VLGH�
+\GUDXOLN� UHFKWV +\GUDXOLF� 5�+� ���������E
6WHXHUEORFN $FKVIHGHUXQJ &RQWURO EORFN VXVSHQVLRQ ��������
6WHXHUEORFN $EVW�W]XQJ &RQWURO EORFN RXWULJJHUV ��������
6WHXHUEORFN +LQWHUDFKVOHQNXQJ &RQWURO EORFN UHDU D[OH��VWHHULQJ ��������
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.DELQH� NSO� &DELQ� DVV\� ���������E

.DELQH &DELQ ���������
+HL]XQJ +HDWHU ���������
6LW] 2SHUDWRU·V VHDW ��������D
/HQNVlXOH 6WHHULQJ FROXPQ ���������
%HGLHQHOHPHQWH 2SHUDWLRQ HOHPHQWV ���������F
.XSSOXQJVSHGDO &OXWFK SHGDO ��������D
/HQNXQJVHLQEDX PHFK� 0RXQWLQJ RI VWHHULQJ DVV\� ���������E
+\GU� /HQNVWDQJH +\GU� VWHHUULQJ URG ���������+DOEEORFN +DOI EORFN ��������
(/(.75,. (/(&75,& ��
(OHNWULN 8QWHUZDJHQ (OHFWULF FKDVVLV ���������D
%HGLHQNRQVROH $EVW�W]XQJ 5HPRWH FRQWURO RXWULJJHUV ���������
%HOHXFKWXQJ /LJKWLQJ HTXLSPHQW ���������D 5HFKWVYHUNHKU
(OHNWULN .DELQH (OHFWULF FDELQ ���������E
$UPDWXUHQEUHWW 'DVK ERDUG ���������E
=HQWUDOHOHNWULN &HQWUDO HOHFWULF ���������E
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.DEHOEDXP =XEHK|U +DUQHVV $FFHVVRULHV ��������

.DEHOEDXP YRUQH OLQNV +DUQHVV IURQW O�K� ���������D ��� ��� ��

.DEHOEDXP YRUQH UHFKWV +DUQHVV IURQW U�K� ���������E ��� ��� ��

.DEHOEDXP KLQWHQ OLQNV +DUQHVV UHDU O�K� ���������D ��� ��� ��

.DEHOEDXP KLQWHQ UHFKWV +DUQHVV UHDU U�K� ���������D ��� ��� ��

.DEHOEDXP 8QWHUIDKUVFKXW] +DUQHVV 8QGHUULGH JXDUG ���������D

.DEHOEDXP 0RWRU +DUQHVV HQJLQH ���������D ��� ��� ��
=(175$/6&+0,(5$1/$*( &(175$/ /8%5,&$7,21 ��

$66<�
=HQWUDOVFKPLHUDQODJH &HQWUDO OXEH DUUDQJHPHQW ��������F=HQWUDOVFKPLHUSXPSH &HQWUDO /XEH SXPS ��������
$&+6(,1%$8 ��[�[� $;/( ,167$//$7,21 ��[�[� ��
$FKVHLQEDX $[OH LQVWDOODWLRQ ���������D
$FKVHLQEDX �� $FKVH $[OH LQVW� D[OH � ���������D
/HQNDFKVH 6WHHULQJ D[OH ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU� OLQNV 6XVSHQVLRQ F\OLQGHU� OHIW ��������
)HGHUXQJV]\OLQGHU� UHFKWV 6XVSHQVLRQ F\OLQGHU� ULJKW ��������
$FKVHLQEDX �� $FKVH $[OH LQVW� D[OH � ���������E
/HQNWULHEDFKVH 6WHHULQJ GULYH D[OH ���������
$FKVDQWULHE $[OH GULYH ���������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX �� $FKVH $[OH LQVW� D[OH � ���������D6WDUUDFKVH 5LJLG D[OH ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
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$FKVHLQEDX �� $FKVH $[OH LQVW� D[OH �� ���������E
/HQNWULHEDFKVH 6WHHULQJ GULYH D[OH ��������
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX �� $FKVH $[OH LQVW� D[OH � ���������D
/HQNWULHEDFKVH 6WHHULQJ GULYH D[OH ��������
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU� OLQNV 5HVLOLHQW F\OLQGHU� O�K� ��������
)HGHUXQJV]\OLQGHU� UHFKWV 5HVLOLHQW F\OLQGHU� U�K� ��������
(LQEDX 9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU PRXQWLQJ ���������D
9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU ��������
*HOHQNZHOOHQHLQEDX -RLQW VKDIW PRXQWLQJ ���������
5lGHU XQG 5HLIHQ� �����µ :KHHOV DQG WLUHV �����µ ���������E 9$5
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6&+$/73/b1( � 352*5$00( 6&+(0$7,&6 � 352*5$06
6FKDOWSOlQH 2EHUZDJHQ� 6FKHPDWLFV 6XSHUVWUXFWXUH� ,GHQW��1U�
+\GUDXOLN +\GUDXOLF ��� ��� �� $
+\GU� 9HUERO]XQJ +$9 +\GU� ORFNLQJ 0%( ��� ��� �� $ 9$5 �� +\GU� 9E�
(OHNWULN (OHFWULF ��� ��� �� &
6FKDOWSOlQH 8QWHUZDJHQ� 6FKHPDWLFV &KDVVLV� ,GHQW��1U�
%UHPVDQODJH %UDNH V\VWHP ��� ��� �� &
%UHPVDQODJH��$%6 %UDNH V\VWHP��$%6 ��� ��� �� % 9$5 �� $%6
3QHXP� 6WHXHUXQJ 3QHXPDWLF FRQWURO ��� ��� �� '
3QHXPDWLN 9YR 3QHXPDWLF GULYH IURP ��� ��� �� 9$5 �� 9YR

VXSHUVWUXFWXUH
3QHXPDWLVFKH 6WHXHUXQJ 9YR 3QHXPDWLF FRQWURO GULYH ��� ��� �� % 9$5 �� 9YR

IURP VXSHUVWUXFWXUH
)HGHUXQJ�� XQG $EVW�W]K\GUDXOLN 5HVLOLHQW��DQG RXWULJJHU ��� ��� �� &

K\GUDXOLF
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF ��� ��� �� (
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF ��� ��� �� %
(OHNWULN µ+XQGHJDQJOHQNXQJµ (OHFWULF µFUDE ZDON VWHHULQJµ ��� ��� ��
/$&.,(581* &2/285
/DFNLHUXQJ� &RORXU� 5$/
$1+$1* $11(;
5RKUH 3LSHV ��������
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV ��������

ELV�XS WR
��������


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


