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.DELQH 2EHUZDJHQ &DE� VXSHUVWUXFWXUH ��������
+HL]XQJ +HDWHU ��������
6LW] 2SHUDWRU·V VHDW ��������
)X�SHGDOH 3HGDOV ���������D
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+DXSWDXVOHJHU� 0DLQ ERRP�
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'UDOOIlQJHU 6SLQ VWDELOL]HU 9DULDQWH
*UXQGNDVWHQ %DVLF FDVH ���������
�� ,QQHQNDVWHQ �VW LQQHU FDVH ���������
�� ,QQHQNDVWHQ �QG LQQHU FDVH ���������
�� ,QQHQNDVWHQ �UG LQQHU FDVH ���������
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KHDG
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7HOHVNRSLHU]\OLQGHUHLQEDX 7HOHVFRSLF DUUDQJHPHQW ���������
=\OLQGHUI�KUXQJ &\OLQGHU JXLGH ���������
6FKODXFKOHLWXQJHQ LP 7HOHVNRS�� +RVH DVV\� LQ WHOHVFRSLF ERRP ���������
DXVOHJHU
6FKODXFKIODVFKH +RVH UHHO ���������
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6FKZHUODVWHLQULFKWXQJ +HDY\ GXW\ DWWDFKPHQW ��������� 9DULDQWH



0$11(60$11'HPDJ )|UGHUWHFKQLN)DKU]HXJNUDQH
%DXNDUWH0DFKLQH UHFRUG

������� �	����
���
�������
 ����������������� �����! "
$#%��&'��
(� ���) "�*#

 ,+-# �/.'�0�1��2"����� ��
 +3� �)4	�-
	���)�5��67��28�3�	�9����� � :���
$��� ;,�<4 �5
$��=> ?
	#%��
@
	�-��
� 8��# &'��� �$���BA���=��

&'��CD�$� ���&B�-EF�5� ��� G�� HI��� �)� �3��JK�)�I#)����=�� &'��
5� �D�/L-��M�
(� E)H/ "
$#
&'��
5� ���N�(&B�-
5� ���) "�*#

O,PQ;,M)���-� C�R�����=����0S<��� ��R���;,��R�����=
T���
5� �)�5� ���3��4$
5��6U����=��*SD�����V�������)W

+DPEXUJ

$& ��� �� ���

� � ��

�������

=86$7=(,15,&+781* $8;,/,$5< $77$&+0(17 ��
+DXSWDXVOHJHUYHUOlQJHUXQJ� 0DLQ ERRP H[WHQVLRQ�
*UXQGDXVOHJHU � P %DVLF FDVH � P
.DVWHQVSLW]H � P 7RS VHFWLRQ FDVH � P
6HLOVFKXW] 5RSH SURWHFWLRQ
7UDQVSRUWVWHOOXQJ � P 7UDYHO ORFN � P
7UDQVSRUWVWHOOXQJ �� P 7UDYHO ORFN �� P
+DQGZLQGH +DQG ZLQFK
6SLQGHOYHUERO]XQJ 6SLQGOH ORFNLQJ
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(OHNWULN +DXSWDXVOHJHU (OHFWULF PDLQ ERRP ���������D DE�IURP �����
.DEHOWURPPHODQEDX &DEOH GUXP PRXQWLQJ ���������
$UEHLWVVFKHLQZHUIHU 6SRWOLJKW 9DULDQWH
9HUWHLOHUNDVWHQ DP +DXSWDXV�� 'LVWULEXWLRQ ER[� PDLQ ERRP ���������E DE�IURP �����
OHJHUNRSI KHDG
+XEHQGVFKDOWHU +RLVW OLPLW VZLWFK ���������D DE�IURP �����
1DFKWDXVI�KUXQJ 1LJKW RSHUDWLRQ OLJKWV 9DULDQWH
)OXJVLFKHUXQJVEHOHXFKWXQJ $HURG\QDPLFDO VDIHW\ OLJKW 9DULDQWH
:LQGPH�DQODJH $LU VSHHG LQGLFDWLRQ DUU� ���������D 9DULDQWH
+RFKVSDQQXQJVZDUQDQODJH +LJK YROWDJH ZDUQLQJ GHYLFH 9DULDQWH
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6WR�TXHUWUlJHU %XPSHU EUDFH ���������E DE�IURP �����
6WR�TXHUWUlJHU %XPSHU EUDFH /LQNVYHUNHKU
8QWHUIDKUVFKXW] 8QGHUULGH JXDUG ���������D
8QWHUIDKUVFKXW] 8QGHUULGH JXDUG /LQNVYHUNHKU
5HVHUYHUDGKDOWHUXQJ 6SDUH ZKHHO VXVSHQVLRQ 9DULDQWH
*HJHQJHZLFKWVDEODJH &RXQWHUZHLJKW VXSSRUW ���������
+XE]\OLQGHU /LIW F\OLQGHU ��������
.RPELNLVWH &RPEL ER[ ��������� 9DULDQWH
$EVW�W]XQJ 6XSSRUW ���������
6W�W]WUlJHU� YRUQH 6XSSRUW� IURQW ���������
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6FKOHLIULQJN|USHU 6OLS ULQJ ��������
/HLWHUQ /DGGHUV ���������
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0RWRU� *HWULHEH XQG (QJLQH� JHDUER[ DQG ���������
.�KOHUOHLWXQJHQ FRROHU OLQHV
*HWULHEH *HDUER[ �������� $OOLVRQ +'����3

����������
0RWRUVWHXHUXQJ (QJLQH FRQWURO ���������
.�KODQODJH 5DGLDWRU V\VWHP ���������
=XVDW]N�KODQODJH $GG� FRROLQJ V\VWHP ���������
=XVDW]N�KOHU $X[� UDGLDWRU ���������
$QEDXWHLOH 0RWRU 0RXQWLQJ SDUWV HQJLQH ���������
'UHK]DKOYHUVWHOOXQJ 6SHHG FRQWURO FDEOH ���������
1HKPHU]\OLQGHU 6ODYH F\OLQGHU ��������
.UDIWVWRIIDQODJH )XHO V\VWHP ���������D DE�IURP �����
/XIWILOWHU $LU ILOWHU ���������
$EJDVDQODJH ([KDXVW V\VWHP ���������
9HUNOHLGXQJ 0RWRU (QJLQH VKHDWLQJ ���������
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%5(06�� 81' '58&./8)7�� %5$.( $1' $,5 6<67(0 ��
$1/$*(
%UHPVDQODJH %UDNH V\VWHP ���������
9HUURKUXQJ 3LSHV ���������
%UHPVDQODJH �� $%6 %UDNH V\VWHP �� $%6
9HUURKUXQJ �� $%6 3LSHV �� $%6
3QHXPDWLVFKH 6WHXHUXQJ 3QHXPDWLF FRQWURO ���������
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLNWDQN +\GU� RLO WDQN ���������
5�FNODXIILOWHU 5HWXUQ RLO ILOWHU ��������
5�FNODXIILOWHU 5HWXUQ RLO ILOWHU ��������
+\GUDXOLN OLQNH 6HLWH� �[� +\GUDXOLF OHIW VLGH� �[� ���������
6WHXHUEORFN �/HQNXQJVEORFN ,� &RQWURO EORFN �VWHHULQJ EORFN ,� ��������
6WHXHUEORFN �/HQNXQJVEORFN ,,� &RQWURO EORFN �VWHHULQJ EORFN ,,� ��������
6WHXHUEORFN �+LQWHUDFKVOHQNXQJ� &RQWURO EORFN �UHDU��D[OH VWHHU�� ��������
9HQWLOEORFN 9DOYH EORFN ��������
'XUFKIOX�DQ]HLJH )ORZ LQGLFDWRU ��������D
+\GUDXOLN UHFKWH 6HLWH +\GUDXOLF ULJKW VLGH ���������
6WHXHUEORFN �)HGHUXQJ� &RQWURO EORFN �VXVSHQVLRQ� ��������
6WHXHUEORFN �$EVW�W]XQJ� &RQWURO EORFN �RXWULJJHUV� ��������
6WHXHUEORFN �+LQWHUDFKVOHQNXQJ� &RQWURO EORFN �UHDU��D[OH VWHHU�� ��������
/HLWXQJHQ 'UHKGXUFKI�KUXQJ�� /LQHV URWDU\ MRLQW �� +�3� ILOWHU ���������
+'��)LOWHU'UXFNILOWHU 3UHVVXUH ILOWHU ��������
5RKUH� OLQNV �[� 3LSHV� O�K� �[� ���������
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.DELQH �� *UXQGDXVVWDWWXQJ &DE �� EDVLF HTXLSPHQW ���������

.DELQH &DELQ ��������
)DKUHUVLW] 2SHUDWRU·V VHDW ��������
%HLIDKUHUVLW] &R��GULYHU·V VHDW ��������
+HL]JHUlW +HDWHU ��������
%HGLHQHOHPHQWH &RQWURO XQLWV ���������
/HQNXQJVHLQEDX 0RXQWLQJ RI VWHHULQJ DVV\� ���������D DE�IURP �����
+DOEEORFN 6HPL��LQWHJUDO SRZHU VWHHULQJ ��������
(LQEDX��0RWRUXQDEK� +HL]XQJ (QJLQH LQGHSHQGDQW KHDWHU �� 9DULDQWH

LQVWDOODWLRQ
+HL]JHUlW +HDWHU
(LQEDXVDW] 0RXQWLQJ NLW
(/(.75,. (/(&75,& ��
8QWHUZDJHQ &KDVVLV ���������
%HOHXFKWXQJ /LJKWLQJ HTXLSPHQW ���������D DE�IURP �����
%HOHXFKWXQJ /LJKWLQJ HTXLSPHQW /LQNVYHUNHKU
(OHNWU� .DELQH (OHFWU� FDELQ ���������
$UPDWXUHQEUHWW 'DVK ERDUG ���������D
6FKDOWNDVWHQ 6ZLWFK ER[ ���������
%HGLHQNRQVROH �� $EVW�W]XQJ 5HPRWH RXWULJJHUV ���������D
(LQEDX %DWWHULHODGHJHUlW %DWWHU\ FKDUJHU DUU� 9DULDQWH
$XWRWHOHIRQ &DU SKRQH 9DULDQWH
.DEHOEDXP =XEHK|U +DUQHVV DFFHVVRULHV ��������
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=(175$/6&+0,(5$1/$*( &(175$/ /8%5,&$7,21 �� 9DULDQWH
$66<�

6FKPLHUDQODJH /XEH DUU� ��������
6FKPLHUSXPSH /XEH SXPS ��������
$&+6(,1%$8 $;/( ,167$//$7,21 ��
$QWULHE �[�[� 'ULYH �[�[�
$FKVHLQEDX $FKVH � $[OH LQVW� D[OH � ���������
�� $FKVH �VW 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� ��������
$FKVHLQEDX $FKVH � $[OH LQVW� D[OH � ���������
�� $FKVH �QG D[OH �������� ����
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
9RUJHOHJH ,GOHU VKDIW ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX $FKVH �� �[�[� $[OH LQVW� D[OH �� �[�[�
�� $FKVH �UG D[OH
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU
$FKVHLQEDX $FKVH �� �[�[� $[OH LQVW� D[OH �� �[�[�
�� $FKVH �UG D[OH
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU
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$FKVHLQEDX $FKVH �� �[�[� $[OH LQVW� D[OH �� �[�[� ���������
�� $FKVH �UG D[OH �������� ����
)HGHUVSHLFKHU 6SULQJ ORDGHG DFFXPXODWRU ����
$FKVDQWULHE $[OH GULYH ����
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ����
%UHPVH %UDNH ����
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ����)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX $FKVH � $[OH LQVW� D[OH � ���������
�� $FKVH �WK D[OH ��������� ����
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGHU XQLW ��������
)HGHUXQJV]\OLQGHU� OLQNV 5HVLOLHQW F\OLQGHU� O�K� ��������
*HOHQNZHOOHQHLQEDX -RLQW VKDIW PRXQWLQJ ���������
(LQEDX :LUEHOVWURPEUHPVH �[� 9RUWH[ EUDNH DUU� �[�
(LQEDX :LUEHOVWURPEUHPVH �[� 9RUWH[ EUDNH DUU� �[�
(LQEDX :LUEHOVWURPEUHPVH �[� 9RUWH[ EUDNH DUU� �[�
(LQEDX :LUEHOVWURPEUHPVH �[� 9RUWH[ EUDNH DUU� �[�
+DQGVFKDOWHU +DQG VZLWFK
5HODLVNDVWHQ 5HOD\ ER[
5HWDUGHU 5HWDUGHU
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ���������
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5RKUH 3LSHV ��������
$1+$1* $11(;
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV ��������

ELV�XS WR
��������

/DFNLHUXQJ� XOWUDPDULQEODX� &RORXU� XOWUDPDULQH EOXH� 5$/ ���������
UHLQZHL� SXUH ZKLWH

6FKDOWSOlQH 8QWHUZDJHQ� 6FKHPDWLFV &KDVVLV�
%UHPVDQODJH %UDNH V\VWHP ��� ��� ��
%UHPVDQODJH��$%6 %UDNH V\VWHP��$%6
3QHXP� 6WHXHUXQJ 3QHXPDWLF FRQWURO ��� ��� ��
)HGHUXQJV�� XQG $EVW�W]K\GUDXOLN 5HVLOLHQW��DQG RXWULJJHU

K\GUDXOLF
)HGHUXQJV�� XQG $EVW�W]K\GUDXOLN 5HVLOLHQW��DQG RXWULJJHU ��� ��� ��
�[�[� K\GUDXOLF �[�[�
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF
/HQNXQJVK\GUDXOLN �[�[� 6WHHULQJ K\GUDXOLF �[�[� ��� ��� ��
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF ��� ��� ��


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


