
) UDQV�9DQ�+XOOH��' \ UHNWRU�7HFKQLF] Q\
( XURSHDQ�: LQG�( QHUJ\ �$VVRFLDWLRQ

( QHUJLD�ZLDWURZD�L�LQWHJUDFMD�VLHFL��0 DU] HF � � � �

,QWHJUDFMD�HQHUJHW\ NL�Z LDWURZ HM�
] �V\ VWHP DP L�HQHUJHW\ F] Q\ P L�( XURS\



6SLV�WUH FL

‡ 3RZRG\
‡ &KDUDNWHU\ VW\ ND�W\ SRZHM�JHQHUDFML
‡ . ZHVWLH�LQWHJUDFML
‡ 6NXWNL�HNRQRP LF] QH�LQWHJUDFML�QD�GX VNDO



3RZRG\

‡ : �( XURSLH�NR F] VL ORNDOQH� UyGâD�HQHUJLL��MHVW�RQD�Z�GX \ P �VWRSQLX�
] DOH QD�RG�MHM�LP SRUWX�REHFQLH�� � �� �

‡ ( XURSDMHVW� ZLDWRZ\ P �OLGHUHP �Z�G]LHG] LQLH�HQHUJHW\ NL�RGQDZLDOQHM�L�
HQHUJHW\ NL�ZLDWURZHM

‡ ( QHUJHW\ ND�ZLDWURZD�] DSHZQLD�EH] SLHF]H VWZR�HQHUJHW\ F] QH��
SRP DJD�RVL JQ ý FHOH�NOLP DW\ F] QH�L�GRVWDUF] D�P R OLZR FL�
HNRQRP LF] Q\ FK

‡ ' X \ �XG] LDâ�� � �� �L�ZL FHM��HQHUJHW\ NL�ZLDWURZHM�Z�SRNU\ FLX�
] DSRWU] HERZDQLD�QD�HQHUJL HOHNWU\ F] Q MHVW�WHFKQLF] QLH�L�
HNRQRP LF] QLH�RVL JDOQ\

‡ ( XURSHMVNLHU\ QNL�HQHUJLL�HOHNWU\ F] QHM�QLH�V NRQNXUHQF\ MQH��FR�
SRZVWU] \ P XMH�QRZH�SRGP LRW\ ��WDNLH�MDN�SURGXFHQFL�HQHUJLL�ZLDWURZHM��
SU] HG�ZHMFLHP �QD�U\ QHN

=P LDQD�Z \ ] Z D VWRMF\ FK�SU] HG�HQHUJHW\ N Z �SU] HZ DJ
NRQNXUHQF\ MQ



0 RF�] DLQVWDORZDQD�L�HQHUJHW\ ND�ZLDWURZD�Z�
HXURSHMVNLFK�VWUHIDFK�V\ QFKURQL] DFML�NRQLHF � � � � �

8 &7(

� � � �* :

1 RUGLF

� � �* :

* %

� � �* :

,UHODQG

� �� �* :
� � �* :

� �

� �� �* :

� �

� �� �* :

� �

� �* :

� �

à F] QLH� � � �� �* : �����

( QHUJHW\ ND�ZLDWURZD
� � �� �* : �� � � �



( QHUJHW\ ND�ZLDWURZD��] P LHQQD�L�
SU] HZLG\ ZDOQD

‡ 7XUELQ\ �ZLDWURZH�P RJ SR] \ W\ ZQLH�ZSá\ ZDü QD�VWDELOQR ü
V\ VWHP X��XVXZDQLH�DZDULL�L�UHJXODFM QDSL FLD�Z�V\ VWHP LH�! ! �Z �
V] F] HJyOQR FL�SU] \ �GX \ P �SR] LRP LH�SHQHWUDFML�ZLDWURZHM��

‡ ( QHUJHW\ ND�ZLDWURZD�VWDQRZL�SR�SURVWX�NROHMQ ] P LHQQ Z�
V\ VWHP LH��: �NRQWHN FLH�ELODQVRZDQLD�V\ VWHP X�] P LHQQR ü
HQHUJHW\ NL�ZLDWURZHM�SRZLQQD�E\ ü UR] SDWU\ ZDQD�Z�] ZL ] NX�] H�
] P LHQQR FL SRS\ WX�RUD] �LQQ\ P L�] P LDQDP L�SRGD \ �

‡ 3URGXNFMD�] H� UyGHáZLDWURZ\ FK�P R H�E\ ü GR ü GREU] H�
SURJQR] RZDQD�Z�NUyWNLP �RNUHVLH�SU] \ �Z\ NRU] \ VWDQLX�
GRNáDGQ\ FK�L�GRVWSQ\ FK�P HWRG�SURJQR] RZDQLD�

( QHUJHW\ ND�ZLDWURZD�SRVLDGD�ZáDVQ
FKDUDNWHU\ VW\ N ��NWyUD�SRZLQQD�E\ ü EUDQD�SRG�
XZDJ SU] \ �SURMHNWRZDQLX�V\ VWHP X



: Sá\ Z�HQHUJHW\ NL�ZLDWURZHM�QD�V\ VWHP

‡ : Sá\ Z�HQHUJHW\ NL�ZLDWURZHM�] DOH \ �RG�VWRSQLD�SHQHWUDFML�RUD] �FKDUDNWHU\ VW\ NL�V\ VWHP X
‡ ' X H�UR] SURV] HQLH�JHRJUDILF] QH�JHQHUDFML�ZLDWURZHM�] P QLHMV] \ �] P LHQQR ü��] ZL NV] \ �

SU] HZLG\ ZDOQR ü L�] P QLHMV] \ �F] VWRWOLZR ü Z\ VWSRZDQLD�SUDZLH�] HURZHM�OXE�SHáQHM�
JHQHUDFML��

‡ ' X H�V\ VWHP \ �HQHUJHW\ F] QH�SRVLDGDM HODVW\ F] QH�P HFKDQL] P \ ��FR�ZSá\ ZD�SR] \ W\ ZQLH�QD�
LQWHJUDFM ] P LHQQHM�JHQHUDFML�ZLDWURZHM��5 R] ZL ] DQLD�ELODQVXMFH��JHQHUDFMD�
NRQZHQFMRQDOQD��SRá F] HQLD�V\ VWHP yZ��] DU] G] DQLH�REFL HQLHP �

‡ 1 LHSHZQR ü ] DU] G] DQD�ELODQVRZDQLHP ��SRá F] RQ\ �HIHNW�IOXNWXDFML�SRS\ WX�L�SRGD \



3L ü JáyZQ\ FK�NZHVWLL�] ZL ] DQ\ FK�] �LQWHJUDFM�

‡ ' ] LDáDQLH�V\ VWHP X��ELODQVRZDQLH�HQHUJLL�L�P RF\

‡ : DUXQNL�SU] \ á F] HQLD
‡ 0 RGHUQL] DFMD�LQIUDVWUXNWXU\ �VLHFLRZHM

‡ : \ VWDUF] DOQR ü V\ VWHP X�L�EH] SLHF] H VWZR�
GRVWDZ

‡ =P LDQD�NV] WDáWX�U\ QNX��XZDUXQNRZDQLD�
LQVW\ WXFMRQDOQH�L�SUDZQH

. ZHVWLH�] ZL ] DQH�] ��LQWHJUDFM



' ] LDáDQLH�V\ VWHP X ± ELODQVRZDQLH�� �

‡ 5 H] HUZD�SLHUZRWQD��SRP LMDOQ\
‡ 0 LQXWRZD�VNDOD�F] DVRZD

�� � « � � � ��P RQRWRQLF] QLH
Z] UDVWDMF\ �ZUD] �] �SHQHWUDFM
JHQHUDFM ZLDWURZ

‡ * RG] LQRZD�L�G] LHQQD�VNDOD�
ZLDWURZD��ZSá\ Z�VLOQLH�] DOH Q\ �
RG�MDNR FL�NUyWNRWHUP LQRZ\ FK�
SURJQR] �P RF\ �L�HODVW\ F] QR FL�
V\ VWHP X

: Sá\ Z�JHQHUDFML�ZLDWURZHM�QD�UH] HUZ\ �V\ VWHP RZH�GOD�
ELODQVRZDQLD��

3U] \ �� � �� �SHQHWUDFML�JHQHUDFML�ZLDWURZHM�V\ VWHP �SRWU] HEXMH�
GRGDWNRZ\ FK�UH] HUZ�U] GX � �� � �P RF\ �QRP LQDOQHM�JHQHUDFML�
ZLDWURZHM



' ] LDáDQLH�V\ VWHP X ± ELODQVRZDQLH�� �

‡ 5 y QH�EDGDQLD�QDURGRZ\ FK�V\ VWHP yZ�
HOHNWURHQHUJHW\ F] Q\ FK��1 LHP F\ ��: LHOND�%U\ WDQLD��
+ LV] SDQLD�HWF���RFHQLá\ �ZLHONR ü GRGDWNRZHM�UH] HUZ\ �
GOD�Uy Q\ FK�VFHQDULXV] \ �ZLDWURZ\ FK

‡ %DGDQLH�GOD�REV] DUX 1 RUGLF�DUHD��+ ROWWLQHQ��SRND] XMH��
Z �MDNL�VSRVyE�GRGDWNRZH�UH] HUZ\ �SU] \ �� � � �SHQHWUDFML�
P RJ E\ ü ] QDF] FR�] P QLHMV] RQH�SRSU] H] �DJUHJDFM
JHQHUDFML�ZLDWURZHM�QD�FDá\ P �REV] DU] H1 RUGLF�

$JUHJDFMD�JHRJUDILF] QD�Z\ JáDG] D�ZDKDQLD�JHQHUDFML�
ZLDWURZHM�L�SRSUDZLD�MHM�SU] HZLG\ ZDOQR ü��3URZDG] L�WR�GR�
QL V] \ FK�NRV] WyZ�LQWHJUDFML��3RGVWDZRZ\ P �Z\ P DJDQLHP �
MHVW�LVWQLHQLH�RGSRZLHGQLFK�SRá F] H L�P R OLZR FL�Z\ P LDQ\ �
WUDQVJUDQLF] QHM�



' ] LDáDQLH�V\ VWHP X ± ELODQVRZDQLH�� �



' RNáDGQR ü SURJQR] �XOHJáD�
] GHF\ GRZDQHM�SRSUDZLH
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. ZHVWLD� ��3U] HSLV\ �VLHFLRZH�L�ZDUXQNL�
SU] \ á F] HQLD�GOD�JHQHUDFML�ZLDWURZHM

‡ : \ P DJDQLD�WHFKQLF] QH�2 6 ' �2 63�V F] VWR�RSDUWH�R�
G\ QDP LF] QH�EDGDQLD�VWDELOQR FL��Z�FDáHM�( XURSLH�Z\ VWSXMH�
GX D�] P LHQQR ü L�SRWU] HED�KDUP RQL] DFML

‡ ) DUP \ �ZLDWURZH�P RJ E\ ü GRVWRVRZDQH�GR�] DDZDQVRZDQ\ FK�
Z\ P DJD WHFKQLF] Q\ FK��WDNLFK�MDN�/ 95 7��SRGWU] \ P \ ZDQLH�
QDSL FLD�L�UHJXODFMD�P RF\ �F] \ QQHM��MHGQDN H�SU] \ �GRGDWNRZ\ FK�
NRV] WDFK

‡ . RV] WRZQH�Z\ P DJDQLD�WHFKQLF] QH�SRZLQQ\ �E\ ü VWRVRZDQH�
Z\ á F] QLH�Z�SU] \ SDGNX�LVWQLHQLD�U] HF] \ ZLVWHJR�WHFKQLF] QHJR�
X] DVDGQLHQLD�LFK�VWRVRZDQLD��JG\ �LFK�ZSURZDG] HQLH�MHVW�
NRQLHF] QH�GOD�VWDELOQR FL�L�QLH] DZRGQR FL�SUDF\ �V\ VWHP X�
HOHNWURHQHUJHW\ F] QHJR��=DVDGQLF] R�QLH�V RQH�SRWU] HEQH�Z�
SU] \ SDGNX�QLVNLFK�SR] LRP yZ�SHQHWUDFML�JHQHUDFML�ZLDWURZHM�

‡ 3U] HSLV\ �VLHFLRZH�SRZLQQ\ �E\ ü SU] \ JRWRZ\ ZDQH�L�ZSURZDG] DQH�
Z�SU] HMU] \ VW\ �L�QLHG\ VNU\ P LQXMF\ VSRVyE�ZH�ZVSyáSUDF\ �
SRP L G] \ �VHNWRUHP �HQHUJHW\ NL�ZLDWURZHM�L�] DZRGRZHM�

‡ ' ] LDáDQLD�EDGDZF] R�± UR] ZRMRZH�SRZLQQ\ �VNXSLDü VL QD�
GDOV] HM�SRSUDZLH�ZLHG] \ �QD�WHP DW�G\ QDP LF] QHM�LQWHUDNFML�
V\ VWHP X�L�HOHNWURZQL�ZLDWURZ\ FK�



. ZHVWLD� ��0 RGHUQL] DFMD�LQIUDVWUXNWXU\ �VLHFLRZHM�L�
NRV] W\ ��QLH�MHVW�WR�Z\ á F] QLH�SUREOHP �HQHUJHW\ NL�
ZLDWURZHM

‡ 5 R] EXGRZD�L�Z] P RFQLHQLH�VLHFL�ZSá\ QLH�SR] \ W\ ZQLH�
QD�FDá\ �V\ VWHP �HOHNWURHQHUJHW\ F] Q\ �L�QLH�SRZLQQD�
E\ ü SU] \ SLV\ ZDQD�SRMHG\ QF] HP X� UyGáX�HQHUJLL�
WDNLHP X�MDN�ZLDWU��

‡ 0 RGHUQL] DFMD�VLHFL�VWDQRZL�ZDUXQHN�ZVWSQ\ �
VWZRU] HQLD�SUDZG] LZHM�NRQNXUHQFML�QD�WZRU] F\ P �VL
Z�8 ( �ZHZQ WU] Q\ P �U\ QNX�HQHUJLL�HOHNWU\ F] QHM��6LHFL�
VWDQRZL QDWXUDOQH�P RQRSROH�L�SRZLQQ\ �SRGOHJDü
RGSRZLHGQLP �GOD�QLFK�UHJXODFMRP �

‡ . UyWNL�RNUHV��RSW\ P DOL] DFMD�L�ÄáDJRGQH́ G] LDáDQLD��
GáXJL�RNUHV��( XURSHMVND�6XSHU�6LHü



0 RGHUQL] DFMD�LQIUDVWUXNWXU\ �VLHFLRZHM�
GOD�SRWU] HE�HQHUJHW\ NL�ZLDWURZHM�� �

' ] LDáDQLD�] ZL ] DQH�] �P RGHUQL] DFM VLHFL�SR] ZRO QD�

‡ =ELHUDQLH�L�SU] HV\ áDQLH�P RF\ �] �JHQHUDFML�RIIVKRUHGR�FHQWUyZ�
REFL HQLD

‡ : \ JáDG] DQLH�] P LHQQR FL�Z�VNDOL�NRQW\ QHQWX
3RSUDZ MDNR FL�NUyWNRRNUHVRZ\ FK�SURJQR]

‡ / HSV] H�G] LDáDQLH�ZHZQ WU] QHJR�U\ QNX�HQHUJLL�HOHNWU\ F] QHM±
MH HOL�E G LP �WRZDU] \ V] \ ü XOHSV] RQH�] DVDG\ �U\ QNRZH�
ZVSyáSUDF\ �WUDQVJUDQLF] QHM�QS� F] DV\ �] DP NQL FLD�EUDP HN��
SU] \ G] LDá] GROQR FL�

7UDQVJUDQLF] QDZ\ P LDQD�HQHUJLL�ZLDWURZHM�Z\ GDMH�VL E\ ü
NZHVWL QLH�W\ OH�WHFKQLF] Q ��FR�KDQGORZ L�U\ QNRZ ! ! ! �
SULRU\ WHW�GOD� UyGHáRGQDZLDOQ\ FK�Z�3;



0 RGHUQL] DFMD�VLHFL�� �

1 DOH \ �VWZ RU] \ ü HXURSHMVN ³ VXSHU�VLHü´ FHOHP �
GRVWDUF] HQLD�HXURSHMVNLP �NRQVXP HQWRP �GX HM�
LOR FL�HQHUJLL�Z LDWURZ HM�Z \ WZ RU] RQHM�Z �
LQVWDODFMDFK�RIIVKRUH��SRGREQLH�MDN�WR�P D�P LHMVFH�
Z �SU] \ SDGNX�HXURSHMVNLFK�JD] RFL JyZ �



0 RGHUQL] DFMD�LQIUDVWUXNWXU\ �VLHFLRZHM�GOD�
SRWU] HE�HQHUJHW\ NL�ZLDWURZHM��ZL] MD�
GáXJRRNUHVRZD�� �

6XSHUVLHü RIIVKRUH

,QWHUNRQW\ QHQWDOQD�
QDNáDGDMFD�VL VLHü
SU] HV\ áRZ D: LDWU] DZV] H�JG] LH ZLHMH



. ZHVWLD�� ��=P LDQD�SDOLZD�L�SU] \ URVW�P RF\ �
P RF\ �± HQHUJHW\ ND�ZLDWURZD�ZSá\ ZD�QD�
EH] SLHF] H VWZR�GRVWDZ

‡ ( QHUJLD�ZLDWURZD�] DVWSL�HQHUJL SURGXNRZDQ Z�LQQ\ FK�
UyGáDFK��FR�SRSUDZL�Z\ VWDUF] DOQR ü V\ VWHP X�

HOHNWURHQHUJHW\ F] QHJR��
‡ * HQHUDFMD�ZLDWURZD�] DVWSL�NRQZHQFMRQDOQH� UyGáD�JHQHUDFML�

3U] \ URVW�P RF\ �] �W\ WXáX�OGRZ\ FK�LQVWDODFML�ZLDWURZ\ FK�Z�( XURSLH�
ZDKD�VL Z�SU] HG] LDOH�� � �� �GR�� � �� �P RF\ �] DLQVWDORZDQHM��
: \ VRNLH�ZVSyáF] \ QQLNL�REFL HQLD�ZLDWUHP �Z�RNUHVDFK�
V] F] \ WRZHJR�] DSRWU] HERZDQLD�RUD] �GREUD�WUDQVJUDQLF] QD
Z\ P LDQD�HQHUJLL�SURGXNRZDQHM�] �ZLDWUX�P DM SR] \ W\ ZQ\ �ZSá\ Z�
QD�SU] \ URVW�P RF\ �

‡ : SURZDG] HQLH�JHQHUDFML�ZLDWURZHM�GR�LVWQLHMFHJR�V\ VWHP X��
SU] \ F] \ QL�VL GR�] ZL NV] HQLD�EH] SLHF] H VWZD�GRVWDZ�SRSU] H] �
G\ ZHUV\ ILNDFM WHFKQRORJLL�L�ORNDOQ JHQHUDFM�



&] \ QQLNL�ZSá\ ZDMFH�QD�SU] \ URVW�P RF\ �] �
W\ WXáX�JHQHUDFML�ZLDWURZHM



( QHUJHW\ ND�ZLDWURZD�SU] \ F] \ QLD�VL GR�
Z\ VWDUF] DOQR FL�V\ VWHP X�L�EH] SLHF] H VWZD�
GRVWDZ

*
UH

JR
U

*
LH

EH
O�

5
LV

RH
�

: \ QLNL�QDURGRZ\ FK�EDGD ��SU] \ URVW�P RF\ �] �W\ WXáX�
LQVWDODFML�ZLDWURZ\ FK�EDUG] R�P RFQR�] DOH \ �RG�NUDMX



. ZHVWLD� ��8 ZDUXQNRZDQLD�
LQVW\ WXFMRQDOQH��SUDZQH�L�U\ QNRZH

‡ 5 R] ZL ] DQLD�P DMFH�QD�FHOX�NRUHNW REHFQ\ FK�] QLHNV] WDáFH U\ QNX�
± =P QLHMV] HQLH�GRP LQDFML�U\ QNRZHM�L�QDGX \ ZDQLD�SR] \ FML�

GRP LQXMFHM
± 6NXWHF] QH�SROLW\ NL�NRQNXUHQFML�L�ZáDG] H�Z�VHNWRU] H�

HOHNWURHQHUJHW\ F] Q\ P
± 3HáHQ�UR] G] LDáSUDZQ\ �L�ZáDVQR FLRZ\ �SRP L G] \ �G] LDáDOQR FL

SU] HV\ áRZ �G\ VWU\ EXF\ MQ ��SURGXNF\ MQ L�KDQGORZ
± 3RSUDZD�L�HNVSDQVMD�SRá F] H WUDQVJUDQLF] Q\ FK SRP L G] \ �

3D VWZDP L�&] áRQNRZVNLP L
± 8 VWDQRZLHQLH�QLH�] QLHNV] WDáFRQHM�] DVDG\ �GRVWSX�VWURQ\ �WU] HFLHM�

�73$��GR�VLHFL�RUD] �VSUDZLHGOLZ\ FK�WDU\ I��D�WDN H�UH] \ JQDFMD�] �
SUDNW\ N�G\ VNU\ P LQXMF\ FK

± 2 GSRZLHGQLH�SU] HSLV\ �VLHFLRZH�RG] ZLHUFLHGODMFH�QDWXU
WHFKQRORJLL��RSUDFRZDQH�ZH�ZVSyáSUDF\ �] �VHNWRUHP �HQHUJHW\ NL�
ZLDWURZHM�RUD] �UHJXODWRUDP L



. ZHVWLD�� ��3RSUDZD�UDP �
LQVW\ WXFMRQDOQ\ FK

‡ 6LHFL�HOHNWURHQHUJHW\ F] Q\ �VWDQRZL QDWXUDOQH�P RQRSROH��
GODWHJR�WH SU] HV\ áL�G\ VWU\ EXFMD�P XV] E\ ü HIHNW\ ZQH��WM��
P GU] H�] RUJDQL] RZDQH�RG�VWURQ\ �ZáDVQR FLRZHM�L�SUDZQHM��
RGG] LHORQH�RG�SURGXNFML�L�KDQGOX�HQHUJL HOHNWU\ F] Q �

‡ ,VWQLHMFH�Z\ W\ F] QH�GOD�WUDQVHXURSHMVNLFK�VLHFL�
HOHNWURHQHUJHW\ F] Q\ FK �: \ W\ F] QH�7( 1 �( � P RJ VWDQRZLü GREUH�
UDP \ �GOD�SRSUDZ\ �HXURSHMVNLHM�LQIUDVWUXNWXU\ �VLHFLRZHM��NWyUD�
FKDUDNWHU\ ] XMH�VL QLHGRLQZHVWRZDQLHP �ODW�� � ��L�� � �

‡ . RQLHF] QD�MHVW�HXURSHMVND�SROLW\ ND�Z�VSUDZLH�HQHUJHW\ NL�
ZLDWURZHM�RIIVKRUH��3ODQ�' ] LDáD GOD�HQHUJHW\ NL�ZLDWURZHM�
RIIVKRUHVNXSLDMF\ �VL QD�LQIUDVWUXNWXU] H�RIIVKRUHVWDQRZLáE\ �
ZD Q\ �NURN�



( NRQRP LF] Q\ �ZSá\ Z�HQHUJHW\ NL�ZLDWURZHM�QD�
V\ VWHP ��GRGDWNRZH�NRV] W\ �ELODQVRZDQLD�L�VLHFLRZH

‡ ' RGDWNRZH�NRV] W\ �ELODQVRZDQLD��¼� ±� �0 : K�
�HQHUJLL�ZLDWURZHM��SU] \ � � � �SHQHWUDFMLRUD] ¼� �
� �0 : K�GOD�Z\ V] \ FK�SR] LRP yZ�SUH] HQWDFML�

‡ . RV] W\ �UR] EXGRZ\ �P RGHUQL] DFML�VLHFL� ¼� �� �GR�
¼� �� �0 : K�HQHUJLL�ZLDWURZHM��



. RV] W\ �LQWHJUDFML�V\ VWHP X

‡ . RV] W\ �LQWHJUDFML�V\ VWHP X��SU] \ �QDMEDUG] LHM�
NRQVHUZDW\ ZQ\ FK�] DáR HQLDFK��VWDQRZL MHG\ QLH�
XáDP HN�ELH FHM�FHQ\ �SáDFRQHM�SU] H] �RGELRUFyZ�L�
V U] GX�¼� �GR�¼� �0 : K��QD�SR] LRP LH�
NRQVXP HQWD��

‡ 7H�GRGDWNRZH�NRV] W\ �] ZL NV] RQHM�JHQHUDFML�
ZLDWURZHM�] RVWDQ SU] HZD RQH�NRU] \ FLDP L�] �
RF] HNLZDQHM�NRQW\ QXDFML�VSDGNX�NRV] WyZ�JHQHUDFML�
ZLDWURZHM± ] P QLHMV] HQLH�R�� � � �GOD�LQVWDODFML�
OGRZ\ FK�L� � � � �GOD�LQVWDODFML�RIIVKRUH�GR�URNX
� � � � �Z �SRUyZQDQLX�] �SR] LRP HP �] �URNX � � � � �

‡ 3U] \ �RGSRZLHGQLHM�VRFMDOL] DFML�QD�ZROQ\ P �U\ QNX�
WHQ�SR] LRP �NRV] WyZ�± RG] ZLHUFLHGORQ\ �Z�FHQLH�
SáDFRQHM�SU] H] �RGELRUF NR FRZHJR�± E G] LH�QLVNL�
QDZHW�GOD�Z\ VRNLFK�SR] LRP yZ�SHQHWUDFML



( NRQRP LF] Q\ �ZSá\ Z�QD�V\ VWHP �� �

‡ . RU] \ FL�HNRQRP LF] QH�JHQHUDFML�ZLDWURZHM�VWDM VL MHV] F] H�ZL NV] H�
JG\ �XZ] JOGQL�VL NRU] \ FL�Z\ QLNDMFH�] �UHGXNFML�HP LVML�&2 � L�LQQH�
NRU] \ FL� URGRZLVNRZH��

‡ * HQHUDFMD�ZLDWURZD�UHGXNXMH�NRV] W�XWZRU] HQLD�SRUWIHOD��3Rá F] RQD�] �
U\ ] \ NRZQ\ P ��] GRP LQRZDQ\ P �SU] H] �SDOLZD�NRSDOQH�SRUWIHOHP �
JHQHUDFML��HQHUJHW\ ND�ZLDWURZD�MDNR�WHFKQRORJLD�R�] HURZ\ P �NRV] FLH�
VWDá\ P �SDOLZD�] P QLHMV] D�RJyOQ\ �SR] LRP �NRV] WyZ�JHQHUDFML�L�U\ ] \ NR�

‡ . RV] W\ �ELODQVRZDQLD��UR] EXGRZ\ �VLHFL�RUD] �MHM�Z] P RFQLHQLD�V
] ZL ] DQH�] �ND G WHFKQRORJL SURGXNFML�HQHUJLL�HOHNWU\ F] QHM��QLH�
W\ ONR�] �HQHUJHW\ N ZLDWURZ � 1 LHVWHW\ ��EUDN�MHVW�RGSRZLHGQLFK�EDGD
QDG�NRV] WDP L�WDNLFK�QLHZLDWURZ\ FK WHFKQRORJLL�

‡ : L NV] R ü SD VWZ�L�LQVW\ WXFML�ZFL LJQRUXMH�HOHP HQW�U\ ] \ ND�
] P LHQQ\ FK�FHQ�SDOLZ�SU] \ �GRNRQ\ ZDQLX�SRUyZQD NRV] WyZ�Uy Q\ FK�
WHFKQRORJLL�Z\ WZDU] DQLD�HQHUJLL�HOHNWU\ F] QHM��=DP LDVW�X \ ZDü
SRZV] HFKQLH�VWRVRZDQHJR�SRGHMFLD�Z\ UyZQDQ\ FK�NRV] WyZ��
UHNRP HQGXMH�VL VWRVRZDQLH�P HWRG�NDONXODFML�NRV] WyZ�
SR] ZDODMF\ FK�QD�ZáD FLZ HNRQRP LF] Q LQWHUSUHWDFM �áDWZR�
NZDQW\ ILNRZDOQHJR��NRV] WX�L�U\ ] \ ND�] P LHQQ\ FK�FHQ�URS\ ��JD] X�L�
Z JOD�



. RV] W\ �V\ VWHP X��SU] \ NáDG�: LHONLHM�
%U\ WDQLL

: Sá\ Z �FHQ\ �JD] X�L�VFHQDULXV] D�SHQHWUDFML�Z LDWURZ HM��OHZ \ �
Z \ NUHV��RUD] �FHQ\ �JD] X�L�&2 � �SUDZ \ �Z \ NUHV��QD�GRGDWNRZ H�
NRV] W\ �V\ VWHP X�QHWWR�GOD�RGELRUF\ �NR FRZ HJR �EDGDQLH1 * &�
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