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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

=DZDUWR 1

VW SFHO L ]IDNUHV VWXGLXP
&HO L ]IDNUHV SUDF

=DVWU]H*HQLD L RJUDQLF]HQLD RGSRZLHG]LDOQR FL
6ARZQLN SRM U

2JyOQH ]D&AR*HQLD RGQR QLH ZGUD*DQLD LQWHO3IREBQMR\FK VIVWHP"
&HO ZGUR*HQLD LQWHOLJHQWQHJIR SRPLDUX
.RQFHSFMD NUDMRZHJR LQWHOLJHQWQHJR VI\IVWHPX SRPLDURZH.
6WUXNWXUD LQWHOLJHQWQHJR VA\VWHPX SRPLDURZHJR $0, Z 26"

.RU]J\ FL L EHQHILFMHQFL ZGUR*HQLD LQWHOLJHQWQHJR SRPLDUX
6HF\ILNDFMD EHQHILFMHQWYZ
6SHF\ILNDFMD NRU]J\ FL

\PDJDQLD WHFKQLF]QH GOD V\VWHPYZ LQWHOLJHQWQHJR SRPLDUX
3UJHJO G UHSUH]JHQWDW\ZQ\FK ZGUR*H V\VWHPyZ LQWHOLJHQW(C
3UJHJO G RIHUW UHSUH]HQW D W\¥Q\IFEWGFOLW B QMYZHIWR S RPLDUX
6SHF\ILNDFMD Z\PDJD WHFKQLF]JQ\FK L IXQNFMRQDOQ\FK GOD X"
LLQIUDVWUXNWXU\ WHOHNRPXQLNDF\MQHM
6SHF\ILNDFMD ]DNUHVX LQIRUPDFML Z\PLHQLDQ\FK SRPL G]\ SRV
HOHPHQWDPL V\VWHP X
6SHF\ILNDFMD L UHNRPHQGDFMD LQWHUIHMVylZ GISURWRNRAayZ N|
SRV]F]JHIJyOQ\PL HOHPHQWDPL V\VWHPX
$QDOL]D SU]\GDWQR FL L UHNRPHQGDFMH Z\NRU]J\VWDQLD LQIUD!'
SRPLDUX GR VWHURZDQLD VLHFL VPDUW JULG

‘\EUDQH DVSHNW)\ SUDZQH GRW\F] FH ZGUR*HQLD $0,
3U]JHSLV\ RNUH ODM FH Z\PyJ ZSURZDG]HQLD $0,
3UJHSLV\ PHWURORJLF]QH
5HIJXODFMH GRW\F] FH XU] G]H SRPLDURZ\FK Z EUDQ*\ HQHUJHW
4DVQR U XU] G]JH SRPLDURZ\FK RUD] SUDZR GRVW SX GR XU] G]F
.ZHVWLH SUDZQH ]ZL ]|DQH ] Z\]QDF]HQLHP RSHUDWRUD SRPLDUY:
'S4\Z ZGUR*HQLD LQWHOLJHQWQHJR SRPLDUX QD XPRZ\ ] RGELRL
OR*OLZR FL SUDZQH Z ]DNUHVLH SR]\WNDQLD SUHIHUHQF\MQ\FK (
ZW\P SRPRRILFAEHM
3UDZQH DVSHNW)\ ]ZL ]DQH ] RFKURQ GDQ\FK RVRERZ\FK
$QDOL]D ZGUR*HQLD LQWHOLJHQMW SHRF B&RPWD LPL Z QN RBW HHINGPLZ F
+DUPRQRJUDP ]JPLDQ GRW\F] F\FK $0, Z RSDUFLX R RERZL |XM FH
5HJXFOWH GRW\F] FH WDU\IRZDQLD G]LD4DOQR FL G\VWU\EXF\MQH
2EV]DU\ Z\PDJDQ\FK ]JPLDQ SUDZQ\FK

GUR*HQLH LOQOWHWOIWHRWQSRRLDURZ\FK D UHJXODFMD HOHNWURHQH
:Sa\Z ZGUR*HQLD LQWHOLJHQWQHJR SRPLDUX QD NV]I]WDAWRZDQL

6SRVYE XZ]JO GQLHQLD QDNADGYZ QD LQWHOLJHQWQ\ SRPLDU Z
LDPRUW\]DFMD

,PSOLNDFMD GOD NRV]WyZ RSHUDF\MQ\FK
6SRVYE NDONXODFML VWDZHN RS4aDW WDU\IRZ\FK SR ZGUR*HQLX
3RIRVWD&H NZHVWLH ]ZL ]1DQH ] NDONXODFM WDU\I\ G\WVWU\EXF\I

.RVIW\ RVLHURFRQH SRZVWD&H Z Z\QLNX ZGUR*HQLD LQWHOLJHQ
PLQLPDOL]DFML L SRNU\FLD

=DU\WVRZODHH GQ\FK ]JPLDQ Z IXQNFMRQRZDQLX L UHJXODFML RE

5R]ZL 1DQLD Z RNUHVLH SU]JHM FLRZ\P

5R]Z |1DQLD UHJSODEQWQR RNUHVLH SU]JHM FLRZ\P
2UJDQL]DFMD L ORJLVW\AND ZGUR*HQLD $0,

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

6]DFXQHN QDNA4ADGYM QGEKHFRVZGUR*HQLD LQW HXRIJWEHV QHJIJR SRPLDU:
L SURSR]\FMD LFK DORNDFML
2SLV ]D4R*H GR RV]DFRZDQLD QDNA4DGYZ LQZHVW\F\MQ\FK
3URSR]\FMH Z IDNUHVLH RJYOQHJR KDUPRQRJUDPX ZGUR*HQLD L
6]DFXQNL QDN4aDGyZ LQZHVW\F\MQ\FK GOD ]D4R*H RSLVDQ\FK ZH
F] FL VWXGLXP
6\PXODFMH ZS4\ZX ZGUR*HQLD QD SODQ\ UR]JZRMX L WDU\I

:\W\F]QH GR DQDOL] HNRQRPLF]Q\FK 26"
2SLV IXQNFMRQDOQR FL QDU] G]LD LQIRUPDW\F]QHJR GR DQDOL]
OR*OLZR FL UR]JEXGRZ\ QDU] G]LD LQIRUPIFWMBYQIDIRKQDESRWU]HE

ILWHUDWXUD

, QVW\WXW (QHUJHW\NL
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

6SLV U\WWXQNyZ

5\WXQHN 3U]\NADGRZH DV SHMNWH § RQFHEBFWMY WEWX SRPLDURZHJR PR

5\WXQHN 3U]\N4DGRZ\ SRG]LD4 PR*OLZ\FK NRQFHSFML LQWHOLJHQWC

5\WXQHN 3U]\N4ADGRZH ZDULDQW\ NRQFHSFML LQWHOLJHQWQHJR V\V\

5\WXQHN BWUXNWXUD VIVWHPX VFHQWUDOL]JRZDQHJR ]JDN4DGDM FD L

5\WXQHN .UDMRZ\ VIVWHP RSRPUDJBEFEDRWUDOL]RZDQD

5\WXQHN 3UJ\N4ADGRZD VWUXNWXUD V\VWHPX $0,

5\WXQHN 3U]\N4ADGRZD VWUXNWXUD VI\VWHPX LQIRUPDW2BE]QHJR ]D]Q

5\WXQHN 3UJ\N4aDG DUFKLWHNWRUR ZQ@IHD &0 H QUHDHIIR RZIRFHM SUJH]

5\WXQHN 3UJ\N4aDG V\VWHPX $0, ,WURQ (QWHUSULVH (GLWLRQ

5\WXQHN 30DQREZWENVXFD VIVWHPX $0, ZH JUDQFML QD SRGVW SUH.

5\WXQHN 6FKHPDW LGHRZ\ VAIVWHPX 7HOHJHVWRUH

5\WVXQHNSUFKLWHNWX$D$V\(WHPAR SUHPDDQWBFMD 7

5\WXQHN JLF]JQLNL VI\VWHPX $''$; WUyMID]RZ\ SUJHGS4DWRZ\ SROR:

5\WXQHN FKBEWHNWXUD V\VWHPX ILUP\ ,7521

5\WXQHN $UFKLWHNWXUD VI\VWHPX ILUP\ $3$725

5\WXQHN JLEF]JQLNL VA\VWHPX &3$725 (&: (&

5\WXQHN $UFKLWHNWXUD V\VWHPX ILUP\ (OVWHU

5\WXQHN /JLE]JQLNL ILUP\ (OVW HW\\RWHIPRZSIQH$B UD BB F K

5\WXQHN :\ ZLHWODF] GRPRZ\ ,+'

5\WXQHN BWUXNWXUD VIVWHPX ILUP\ /DQGLV *\U

5\WXQHN -HGQRID]RZ\ OLF]QLN =&) $& L WUyMID]RZ\ OLF]JQLN =0) §

5\WXQHN .RQFHQWUDWRU '&

5\WXQHN ‘\OLF]JHQLH ZLHONR FL SU]\FKRGX UHJXORZDQHJR 26

5\WXQHN $ORNDFMD SU]J\FKRGX UHJXORZDQHJR QD VWDZNL WDU\IRZH

5\WXQHN 3URFHV ]JPLDQ\ VNADGRZ\FK NRV]WyZ RSHUDF\MQ\FK 26" SU]

5\WXQHN 6]DFXQHN & F]Q\FK NRV]WyZ RVLHURFRHNGR KLZR G \FWINLE KV D
ZGUR*HQLD ] Z\Uy®ORIMH@ULHHIR ZDULDQWX ZGUR*HQLD

5\WXQHN :S4\Z PR*OLZ\FK UR]ZL ]D QD SU]\FKyG 26' SRZVWDM F\ X N
] VIWXDFM JG\E\ QLH @QYW $0a4R ZGUR*

5\WXQHN =D4R*HQLD GR DQDOL] NRV]WyZ RVLHURFRQ\FK QRZ\FK OLF]

5\WXQHN .RV]W\ RVLHURBRRWZQRZVAKVO/INLFK 26' Z ]DOH*QR FL RG VFI
RSW\PDOL]DFML

5\WXQHN :S4\Z ]DVWRVRZDQLD SU]J\WSLHV]RQHM DPRUW\]DFML GOD QI
SUJ\FKyG 26' SRZVWDMQMYZ D QQ EH] SUJHGAX*HQLD RNUHVX O

5\WXQHN :S4\Z ]DVWRVRZDQLD SU]J\WSLHV]RQHM DPRUW\]DFML GOD QI
SUJ\FKYG 26' SRZVWDM F\ X IN®UHHGWE ¥ ZHQD RO RNUHVX OHJDOL]DF

5\WXQHN UHGQLD JRG]JLQRZD FHQD 0:K HQHUJLL HOHNWU\F]QHM ZD*

5\WXQHN .RV]W\ SRQRV]RQH SU]JH] RGELRUF Z SUJ\SDGNX MHGQHM Z\

5\WXQHN _.RV]W\ SRQRV]RQH SU]JH] RGELRUFyYZ Z SUJ\SDGNX GZyFK RG

5\WXQHN 3URSRQRZDQH PRGHORZH KDUPRQRJUDP\ ZGUR*HQLD $0,

5\WXQHN a F]QH QDNA4DG\ LQZHVW\F\MQH ]ZL ]D QHQDAMZADR QH.QIMMA H5 0,

NDWHJRULH NRV]WRZH Z VFHQDULXV]X RSW\PLVW\F]Q\P RUD] SH\

5\WXQHN

ZGUR*HQLD FHQ\ VWDA&H ]

5\WXQHN

5R]N4ADG QDNA4DGYZ LQZHVW\F\MQ\FK ]ZR VIFQKB KO QA6 K RO B\ D
URN X

BURFHQWRZ\ XG]LD4 QDMZD*QLHMV]\FK SR]\FML NRV]JWRZ\Fk

]ZL ]JDQ\FK ] ZGUR*HGIRWVAFJB,JZOQ\FK ODM/DFK ZGUR*H

5\WXQHN

:S4\Z ZGUR*HQLD $0, QD SODQ UR]JZRMX GOD SRV]F]JHJYyOQ\F

LKDUPRQRJUDPYZ

, QVW\WXW (QHUJHW\NL
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

BA\VXQHN3URFHQWRZ\ ZS4\Z ZGUR*HQLD $0, QD SODQ UR]JZRMX GOD SRV]
VFHQDULXV]\ L KDUPRQRJUDPYZ

5\WXQHN a F]Q\ ZS4\Z ZGUR*HQLD $0, QD SU]J\FKyYyG Q® SRZVWDM F\ X
ZPOG 3/1

5\WXQHN a F]Q\ SURFHQWRZ\ ZS4\Z ZGUR*HQLD $0, ODLEQWKEYG 26" S
QD QQ

5\WXQHNBNXPXORZDQ\ ZJURVW SUJ\FKRGX SRZVWDM FHJR X NOLHQWYZ ¢
RSW\PLVW\F]QHJR FHQ\ VWDA&H ] URN X

5\VXQHN BNXPXORZDQ\ ZJURVW SU]\FKRGQDS®QQVIHIEM X¥XHYRHQROLMNQM
SHV\PLVW\F]QHJR FHQ\ VWDA&H ] URN X

5\WXQHN ‘JURVW SR]LRPX RS&4DW ]D XVaXJ G\VWU\EXFML X NOLHQW\
VFHQDULXV]D RSW\PLVW\F]QHJR

5\WXQHN ‘JURVW SR]LRPX RS&4DW ]D XVaXJ G\VWU\EXFML X NOLHQW\
VFHQDULXV]D SHV\PLVW\F]QHJR

5\WXQHN )XQNFMRQDOQR i F] FL A=ELRUF]H Z\QLNL NDONXODFML L
ZGUR*HQLD

5\VXQHN )XQNFMRQDOQR i F] FL A1DN4ADG\ LQZHVW\F\MQH"~

5\WXQHN )XQNFMRQDOQR i F] FL A.RU]J\ FL ] ZGUR*HQLD $0,~

5\VXQHN )XQNFMRQDOQR i F] FL A:S4\Z ZGUR*HQLD $0, QD WDU\I ~

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

6SLV WDEOLF

7TDEHOD 6NADGRZH GHF\]ML GRW\F] F\FK Z\ERUX NRQFHSFML LQWHOL
ZDULDQWYyZ

7TDEHOD 6SHF\ILNDFMD EHQHILFMHQWYZ ZGUR*HQLD $0, Z 3ROVFH

7TDEHOD .RU]J\ FL PDNURHNRQRPLF]QH ] ZGUR*HQLD $0, Z 3ROVFH

7TDEHOD .RU]J\ FL PDNURHNRQRPLF]QH Z\QLNDM FH ] ZGUR*HQLD LGHL
7TDEHOD .RUJ\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD 2SHUDWRUyZ 6\VWH
7TDEHOD .RUJ\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD 2SHUDWRUD 6\VWHP
7TDEHOD .RUJ]\ FL ] ZGURONRHDGHD RGBRLRUFYyZ HQHUJLL HOHNWU\F]QH
7TDEHOD .RUJ\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD VSU]J]HGDZFyZ HQHU.
7TDEHOD .RUJ\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD V\VWHPRZ\FK Z\WZy
7TDEHOD .RUJ\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD QLH]DOH*Q\FK Z\WZ

7TDEHOD 7THUPLQ\ ]DNR FJHQLD SRZV]HFKQHJR ZGUR*HQLD V\VWHPyZ ¢
7TDEHOD JXQNFMH OLF]QLNyZ

7TDEHOD ,QIRUPDFMH Z\PLHQLDQH SRPL G]\ OLF]QLNLHP D VA\VWHPHP
7TDEHOD ,QIRUPDFMH Z\PLHQL POQRIGFRPLREIP \DWWWWHPHP FHQWUDOQ\
7TDEHOD 6]\ENR U WUDQVPLVML Z >NE V@ Z ]JDOH*QR FL RG VSRVREX |
7TDEHOD .ZHVWLD Z4DVQR FL XU] G]IJH SRPLDURZ\FK Z Z\EUDQ\FK NUD

7TDEHOD 2EOLJDWRU\MQH UDP\ FIDVRZH JGDU]H 1ZL JDQ\FK ] ZGUR*HC

7DEHOD 2V]F] GQR ii GOD RGELRUF\ ] JUXS\ WDU\IRZHM * ] SUJHQLH"
HOHNWU\F]QHM SR]D V]F]\W

7DEHOD =D4AR*HQRP IPJRBRHNRQ

7DEHOD UHGQLRZD*RQ\ NRV]W NDSLWD&X

7DEHOD /LF]JED OLF]QLNyZ RUD] OLF]ED QRZ\FK SU]\4& F]H

7DEHOD -HGQRVWNRZH QDNA&aDG\ QD $0, Z BHNVOPIMWVAMQRSW\PLVW\F]
7DEHOD (OHPHQW\ DUNXV]D A=D4aR*HQLD"

7DEHOD (OHPHQW\ DUNXV]D A6WHU"

7DEHOD '"HILQLRZDOQH HOHPHQW\ QDU] G]LD LQIRUPDW\F]QHJR

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

: 67 3 &(/ , =$.5(6 678',80

&HO L ]IDNUHV SUDF

1ILQLHMV]H VWXGLXP JRVQOD &R YDZLRVEEERYQH | GQLIVW\F]QLD

URNX |]DZDUWHM SRPL G]\ 3BROVNLP 7RZDUJ\WWZHP 3U]JHV\ax L
373L5(( =DPDM F\ D ,QVW\WXWHP (QHUJHW\NL -HGQRVWND %D
*GD VN ,QVW\WXW (QHUJHW\NL

BWXGLXP VWDQRZL SRGVXPRZDQLH SUDF BHAMSRRZ2Q LMNEZD GO WWR
(QHUJHW\NL Z *GD WX QW BXWLQHVV $GYLVRUWM N/3QFLFHSGILULLLD B/
RUD] SUJHGVWDZLFLHOL 373L5((

*4yZQ\P Z\NRQDZF QLQLHMV]HJR VWXGLXP MHVW ,QVW\WXW
5R]ZRMRZD 2GG]LDa *GXRXQJ(WQMWLQHVV $GYLRRUDQULFYRKD
RGSRZLHG]LDOQR FL L :VSyG®RXRJIVIMDWR (JRFIMNRQDZFD ,QVW\W
RGSRZLHG]LDOQ\ E\a4 ]D Z\NRQDQLH F] FL HNRQRPLF]JQHM SUD
SUDZQD ]JRVWDAaD SUJH] (UQVW <RXQJ GRGDWNRZR SR&EHJOHFR
'LDWHW VS

=DNUHV WHPD®LRPOQMRWR®LH ] XPRZ REHMPXMH
RSUDFRZDQLH MHGQROLW\FK GHILQLFML
LGHQW\IEMQRMBEMHQWYZ L NRU]J\ FL ] ZGUR*HQLD LQWHOLJHC
VWDQGDUG\ WHFKQLF]QH ]ZL ]JDQH ] ZGUR*HQLHP LQWHOLJHC
Z\PDJDQLD SUBKN@RWHQGDFMNRGIRFRLURLDQ Z SUDZLH
UHNRPHQGDFMHPRBQR WMMAWHPLH UHJXODFML HOHNWURHQHL

SURSR]\FMH UR]ZL ]DQLD SUREOHPX NRV]WyYyZ RVLHURFRQ\
ZGUD*DQMDHOLJHQWQHJIR SRPLDUX

SURSR]\FMH UR]ZL |D Z RNUHVLH SWKIM SURZP\FKHIXODF\M(

RV]DFRZDQLH QDN&4DGYyZ UBKRRPWREGORFEERVREX LFK ZSLVD
ZSODQ\ UR]J]ZRMX SUJHGVL ELRUVWZ HQHUJHW\F]Q\FK

Z\W\F]QH GR SUJ\JRWRZDQLD SU]JH] SRV]F]JHJyOQ\FK 26"
HNRQRPLF]Q\FK Z®@WHE QIMQWHHFEKZ SRPLPURARSEKUDFRZDQLH
QDU] G]LD LQIRUPDW\F]JQHJR GR V\PXODFML ZDULDQWyZ NRYV

'VND]DQH Z RVWDWQLP SXQNFLH QDU] G]JLH LQIRUPDW\F]QH JRVW
([FHO L JRVWDAaR ]Da FIRQH GRP QQQDLBSKMFJHHDREAMHNRGRSLY ][RV
SUJHGVWDZLRQ\ Z ¥YRVBGEEHMBKM F QD W\P DUNXV]X SRVPRBHOYOQL
SUJ]\JRWRZ\ZDi DQDOL]\ HNRQRPLF]QH ZGUR*HQLD LQWHOLJHC
SH¥HJR PRGHOX ILQDQVRZHJR RFHQ\ RS4DFDOQR FL ZGUR*HQLD
NUDMX OH*\ SR]D ]JDNUHVHP SUDF VWXGLXP

5R]ZL ]DGW]HGVWDZLRQH Z VWXGLXP GRW\F] RGELWRDBYIR ZD\WD+
* & SUJ\a FIRQ\FK GR VLHFL QQ

. WUDNWDRBLJDFML SUDF SURMHNWRZ\FK =DPDZLDM F\ SRGM a4 GH
SURMHNWHP R SRGREQHM WHPDW )\ F® DUHHFIH Q BB /55 i Y DQRQHE G
36(2SHUDWRU

QLQLHMV]\P MAWYWSILXP GVWDZIBRGELHQLD GRWUAJJFHWQ\FK V\VW
SRPLDURZ\FK SODQRZDQ\FK GXF6'ZGURWRO ISV ENFLH UHDOL]RZD
36( 2SHUDWRU JRVWDQLWSKRWNMER VJDIEMIRPQD Q\ GDSRPFKDURZ\FK QD
V]F]JHEOX NUDMRZ\P

, QVW\WXW (QHUJHW\NL
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

3RG]LD4& ]JDNUHVX SURM H N3\W\BZ B(§ ( S2E] i (G 5 WK @D N

GD(

OLFIRKRpIDbRZA || >

2UJDQL]DFMD Z\PLDQ\
LXGRVW SQLDQLH GRQ\FK

« SO S, 4

OLF]Q.Sl\hg:_rD_UEH ?fﬁ' ““““

QHUJLL
HOHNWU\F]QHM QQ\P
XSUDZOLRO\P ¢

— A _
Y Y
=DNUHV ]DJDGQLH I =DNUHV ]DIJDGQLH DQDOL]JRZDQ\FK Z UDPD
ZUDPDFK QLQLHAMYGH XR SURMHNWX 36( 2SHUDWRU

B\ VXQHN3RG]LD4&4 ]IDNUHVX SURMHNWYZ 36( 2SHUDWRU L 373L5((

=DVWU]JH*HQLD L RJUDQLREDH®MQAR RIGSRZLHG]

1LH]DOH*QR i

$QL :\NRQDZFD DQL 3RGZ\NRQDZF\ OXE LQQH RVRE\ SUDFXM FH
VSRVYE SRZL |JDQH | =DRDDIDEBRMWDZFDPL LQIUDVIVUWXDM¥U\
RSURJUDPRZDIQED]AIO]JNX | WM\PSPBAQ ]JGROQRQLDZODBF)VBH*Q\FK X
GRUDGF]\FK

I1DOH*\WD VWDUDQQR U

1ILQLHMV]H VWXGLXP JRVWDA4R SUJ\JRWRZDQH ]:QURGD YWD \DWPD U
3RGZ\NRQDZF\ QLH SRQRV] RGSRZLHG]LDOGRFLQ]DFHRH QWXD|D G
RGSRZLHG]LDOQR i AW]\GNRG XP\ OQLH MDNNYYWHNHEVEBRWC
QLHGEDOVWZD

\WWDUF]DOQR U SURFHGXU

'\NRQDZFD DQL 3RGZ\NRQDZF\ QLH SRQRV] RGSRZLHG]LDOQR FL
]JDVWRVRZDQ\FK SURFH®XW GHIR @Y BN GOK R OD MDNLFKNRC
LQQ\FK FHOyZ 2FHQD Z\WVWDUF]DOQR FL |DVWRVYRQD®\RK\\BNREG
VWXGLXP

'\ANRU]J\VWDQLH 6WXGLXP

BWXGLXP QLH §VDIQJREISEDFL ZGUR*HQLDZ$PD ZDIRIONBEH]H] "\UHNW
'(Z WHUPLQQHDBWR| K5 QLD URNX

&HOHP VWXGLXP MHVW ZVND]DQLH PR*OLZHJR VSRVREX ZGUR*HC
WHFKQLB]@HM SU]JHV G]DQLH R RSW\PDOQ\B OWS R\DR & HM 7 GRIRR™MILC
IXQNFML FHOX

BWXGLXP ]JRVWDAR SUJ\JRWR2ZOQHH SHG]UBARYNRU]J\WW\ZDQH SU
NRPSHWHQWQH PHU\WRU\F]JQLH RUD] Z\a F]QLH GOD \MHXIYIZXE QI
SRZLQQR E\i FA)QWOODQHREDQH Z FDAR FL | XZDJL QD IDNW L* Z¢
SRGVWDZLH RGHUZDQ\FK F]Z&D PIRZH ENNRQBIZFD RUD] 3RGZ\NR
GRVW SQL Z FHOX Z\MD QLHQLD ZV]HONLPKVXDOISYMN W y]D NED DWW I
ZSUJ\SDGNX Z\WVW SLHQLD MDNLFKNROZLHN S\WD MHJR X*\WNRZ
3RGZ\NRQDZFyZ DE\ WDMNRMUZ\RDiQLHQLD
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

"HU\ILNDFMD LQIRUPDFML

'\NRQDZPD®L 3RGZ\NRPDZBRQRFSRZLHG]LD OPRWHOPRSWDZQR i
GDQ\FK RUD] ]D4R*H RVF4RRDNQ\F HHR/GRAaX S3URBM BN WORZ SRRV U]HE
SU]\JRWRZDQLD QARGHXIP/]HJIR

$NWXDOBWERBR GDOV]H ZLDGF]HQLH XVaxJ

'\NRQDZPML 3RGZ\NR@IHZFPRQRFSRZLHG]LDOQR FL ]D *DGQH Z\C
]JPLDQ\]ZAR*HQLDFKXQNDFK JRVSRGDURZDQLD RUD] WRIGAX®L]D
ZV]FJHJYOQRSBI\SDGNX Z\VW SLHQLD QRZRRKROGBJWR FOXDLVWQL
GDFLH VSRU] G]HQLDWXGULXPMVERIDDZFD DQL 3RGZ\N@KQDDRHQ

SUDFRZONRIQDZF\ F]\ 3RGZ\NRGRIFYZ]DW XGLXP QLH E GJLH ZLI
GDOV]\FK XVaXJ GRUDGF]\FK LQQ\FK RG gPRUIHVX ]$YQBZRALS D]
V GHP OXE Z\VW SRZDa Z LQQ\FK URG]DMORKWRYMH S|RZD U WK\ P
SUJHGPLRFLH RGU EQD XPRZD OXE Z\WW SRZDQLH SUJHG V GHP E
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

6a2:1,. 32- 0@

1LH XNV]WDAWRZDA4D VL Z 3@RURHLD HAG GRIOHLG DQWH UPRZRF]HVQ
SRPLDUX HQHUJLL HOHNWU\F]QHM &] VWR SU]J\MPXMH VL EH
DQJLHOVNLFK =GHF\GRZDQR VL DE\ ZSURZDG]LiU QDVW SXM FH
]JDVDG QLH WZRUJH Q LPKQRNVRK ISRy®V N L

BWXGLEXPLQLHMV]\ GRNXPHQW ABWXGLXP ZGUR*HQLD LQWHOLJHC
Z 3ROVFH’

=DPDZLDM3ROVNLH 7RZDU]J\WWZR 3U]JHV\aX L 5R]G]LDaX (QHUJLL (
\NRQDDE,QVW\WXW (QHUJHW\NL -HGQRVWNIGWDADLHR/ER]ZRMR

3RGZ\NRQDZFEANQVWRXQJ %XVLQHVV $GYRVYRDQ MIRNDRBESRZLHG]LE
LVSYyOQLF\ VS N F] 0 HNRQRPLF]QD RUD] BHSKODADMBDUVWX
F] U SUDZQD VWXGLXP

7HUPLQ\ WHFKQLF]QH

,QWHOLJHQWQSRPIVMNIHFZ\ B®JI$O0, $GYDQFHG OHWHULQJ ,QlUD
NRPSOHWQD LQIUDVWUXNWXUD REHMPXM FD XU] GIJHQLD SRP
NRPSXWHURZH SURWRNRAa\ NRPXQLNDF\MQH RU@DPFFRURFHER F
SR]\WWNLZDQLBUSHGH]NVEZRUG\VWU\EXF\MQH GDQ\FK R ]X*\FLX HQI
RGELRUF RUD] XPR*OLZLDM FH RGG]LDa4\ZDQLH QD RGELRUF ¢
HQHUJLL Z VSRVYE FHORZ\ L DNFHSWRZDQ\ SU]JH] RGELRUF

7DND LQIUDVWUXNWXUD SRZLQQD XP@&*® DZIHIUWE LZH VB Q Vi E GDH)|
SHZQ\ L Z RNUH ORQ\P WU\ELH F]DVRZ\P RUD] XPR*OLZLiU SURV'
,QWHOLJHQWQ\ V\VWHP SRPLDURZ\ $0, SRZLQLHQ XPR*OLZLU S
NRUJ\WWDQLH ] WDNLFK IXQNFMLVWMBUNMRZAZYOQHFBRBDQVHPWDBW\| Z\|
QLHGRVWDUF]JHQLD HQHUJLL Z\NU\FLH NUDG]LH*\ RSW\PDOL]DF
HQHUJLL

: VNADG WDN JGHILQLRZDQHM LQIUDVWUXNWXU\ ZFKRG]

/JLE]JQLNL HQHUJLL HOHNWU\F]QHM ]GROWHWRWPHPMQADE G\IVOH
RGF]\WRZ\P SU]\ Z\NRNUWHVORMIRLXP WUDQVPLVI\MQHJR 3
IXQNFMRQDOQR i OLF]QLNyZ Z V\WVWHPLH $0, VSURZDG]D VL
] SRG]LDAHP QD RGFLQNL F]JDVX QS JRG]JLQRZHHRUDY PRVYPLY
GDQ\FK GR L ] OLF]JQLND

,QIUDVWUXNWXUDR WHDHQVRRX QMQD F\M QI yZ2\NR PJRNGWE MV UDQV P
3/& %/& UDGLR VLHU WHOHIRQLF]QIIRMPDEMLGRRBU]GM\OX A
DNRQFHQWUDWRUHP RUD] W3BbBQWREVMLHUDGERRBXWHURZ GR
GDQ\FK/OBWR G]DQLD GDQ\PL SRPIUDVRZUKINWXUD WUDQVPLV\MQLE
UyZQLH* NRQFHQWUDWRU\ GDQ\FK JELHUDM FH GDQH ] NLON.
WHU\WRULDOQLH L SU]JHV\2DW] BHDI@H DG & DD\WPW HSRMIMDAY R ELRHM
]Z\NRU]\VWDQLHP WUDQVPLVML *356

6\WWHP ]DU] G]DQLD GDQ\PL SRPIQQNUR¥IPL O0$XWRPDWHG OH\
ODQDJHPHQW OXE 0'0 OHWHU 'BWINVWEPRDLIHRHOWW\F]Q\ RGSR?
]JD DNZL]\FM GDQUFKG]H SR UHGQLF] F\FK NRXENMWWHPY® R Uy
RGF]J\WRZ\FK SU]JHWZDU]DQLH L PDJD]\QRZDQLH GDQ\FK RU
SRGPLRWRP QD RNUH ORQ\FK |[DVDGDFK

7UDQVPLVMD GDNRBK\WWDQLHP VLHFL UR]G]LHOF3HMDQUVBLHJIR QI
3RZHU /LQH &DUULHU OXE 3RZHUz*/Z RE ERPPXHQIED VBIRR ® G F]\W X
R]QDF]D Z\NRUJ\WWDQLH VLHFL UR]GJLHOF]HM QLVNLHJR QDSL |
SRPLDURZ\FK =D]Z\F]DM Z\NRUJ\VWXMH VL VSHFMDORIRRDEAHQRN
SUJHELHJ VLQXVRLGDOQ\ +] QDSL FLD OXE SU GX V\INaXx R |
XPR*OLZLDM GZXNLHUXQNRZ WUDQVPLVM GDQ\FK Z W\P LQIRU
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

6LHU LQWHODIGHRQWPDUW VIVWEHP HOHNWURHQHUBHW\FR SR WEWH
LQWHOLJHQWQ\ G]LD4DQLD ZV]\WWNLFK XFJHVWQLNyZ SURFHV
LX*\WNRZDQLD Z FHOX GRVWDUF]DQLD HQHUJLL HOHNWU\F]QI
LEH]SLHF]Q\

6LHU GRPRZD B®U +$ARPH $UHD 1HWGE@RNNWOIQDI WHOHLQIRUPD\
REHMPXM FD VZRLP ]DVL JLHP REV]DU RJUDQLF]JRQ\HBR ROMBR
X*\ZDQD GR NRPXQLNDFML SRPL G]\ XU] G]JHQLDPL DNW\ZQ\PL ]Q
GRPRZ\P L REHMPXMH ]Z\NOH QLHZLHON ®UF]G]HNR WD AK yM DL
GUXNDUNL

6LHUO :$1DQJ :LGH $UHD 1HWRERUWNMD VLHF WHOHLQIRUPDW\F]QD
XPR*OLZLDM FD &8 FIHQLH Z]IDMHPQLH RGOHJA\FK VLHFL ORNDOQ\

2GELRYND*G\ NWR RWU]J\PXMH OXE SRELHUD HQHIHGVD E [SKROMVZ
HQHUJHW\F]Q\P

6LHU G\VWU\EXMVAANQ BIOHNWURHQHUJHW\F]QD Z\VRNLFK UHGQLF
UXFK VLHFLRZ\ MHVW RGSRZLHG]LDOQ\ RSHUDWRU VA\VWHPX G\VYV

7DU\IP JELYU FHQ L VWDZHN RSa4aDW RUD] ZDRSQDFRZDBK ¥ W|R
SUJHGVL ELRUVWZR HQHUJHW\F]QH L ZSURZDG]DQ\ MDNR RERZ
RGELRUFyZ Z WU\ELH RNUH ORQ\P XVWDZ

1LHOHJDOQ\ SREY®#JSRBDHWUDQRLH HQHUJLL EH] ]DZDUFLD XPRZ\
F] FLRZ\P SRPLQL FLHPLRN&IEOLFRHQLRZHIJR OXE SRSU]H] LQJ
XNaDG PDM F ZSa\Z QD ]DID4V]RZDQLH SRPLDUyZ GRNRQ\ZDQ)\
UR]JOLF]JHQLRZ\

2SHUDWRU V\WWHPX SW6HV¥RIHIRVL ELRUVWZR HQHUJHW\F]QH
SUJHV\aDQLHP HOQMHQHM HRGHENREUHG]LDOQH ]|D UXFK VLHFLRZ\ Z
HOHNWURHQHUJHW\F]Q\P ELH* FH L GAXJRRNUHVRZH EH]SLHF]H
HNVSORDWDFM NRQVHUZDFM UHPRQW\ RUD] QLH]JE GQ UR]E
SR4a FIH ] LQ@WWHPDPL HOHNWURHQHUJHW\F]Q\PL

2SHUDWRU V\VWHPX G\VW&J\BESFAMGHIRELRUVWZR HQHUJHW\F]QH
G\WWU\EXFM HQHUJLL HOHNWU\F]QHM RGSRZLHG]LDOQH ]D UXF
HOHNWURHQHUJHW\F]Q\P ELHHFSLHFGHXUWRRUKYREMREQRZDQLD °
HNVSORDWDFM NRQVHUZDFM UHPRQW\ RUD] QLH]JE GQ UR]E)
SR4 FIJH ] LQQ\PL VA\VWHPDPL HOHNWURHQHUJHW\F]Q\PL

&HQWU HG@WRULDR\G K5 +WHUPLQ URERF]\ SUJ\M VW XZG QX.® LM
RNUH ORQ@JHHORQHQDQVRZR RUJDQL]DF\MQLH RUD] SWDZQLH
SRGOHBDRNRQWUROL 5HJXODRGBRILKWEGYPINXOQHIR P LQ ]D SU]
IXGRVW SQLDQLH GDQ\FK SRPLDURZ\FK

'RERZ\ SURILO ]X*\F#PEHQHGDIQXEWFRX]HQHUJLL HOHNWU\F]QHM Z
RNUHVDFKQ PRLQ GRE\ SU]JH] RGELRUF

*UXSD WDU\IRERSD RGELRUFyZ SRELHUDM F\FK HQHUJL OXE
]ZL ]DQ\FK ] IDRSDWUH®UKIE ZGOD NWYyU\FK VWRVXRKEVYWDHEBN (
RS4DW L ZDUXQNyZ LFK VWRVRZDQLD

OLHMVFH GRVWDUF]HQLD HQHUJLL HOHNWUS3SBJQ M Q 8IX\Q K W L3HRAER L
NWyUHJR SU]JHGVL ELRUVWZR HQHUJHW\F]QH MHVW ]JRERZL ]DC
ZXPRZLH R SU]\4d FIHQLH ZLRBRBRWHHGOLR XVaxXJ SU]JHVVaARZ\FK DO
VSU]JHGD*\ HQHUJLL

ORF PDNV\PDO®ODQXWRZPDMZL NVPLQXWRZ\ SREyU PRF\ F]\QQHNM
ZSUJ]\M W\P RNUHVLH

ORF SUJ\4 FIHQLFRZM® F]\QQD SODQRZDQD GR SREUDQLD OXE ZS
RNUH ORQRZEZHXR SUJ\a FJHQLH MDNR ZDUWR i PDNV\PDOQD ]H
ZRNUHVLH PLQXW Vax* FD GR ]DSURMHNWRZDQLD SU]J\a F]D
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

ORF XPRZQBPRF F]\QQD SRELHUDQD OXE ZSURZDG]DQD GR VLHF
R ZLDGF]JHQLH XVaxJ SU]JHV\aRRARKGO XE HQPHRZIIH. WMIDNR ZDUWR i |
UHGQLFK ZDUWR FL WHM PRF\ Z RNUHVLH PN IO XE] ]RE
SRPLDURZH QD WR SR]ZDODM

2NUHV UR]JOLF]KQWRDRQ\ Z XPRZLH VSUJHGD*\ HQHUJLL HOHNW!
SRPL\G]GZRPD NROHMQ\PL RGF]\WDPL UR]JOLFJHQLRZ\PL ZVNEC
UR]JOLF]JHQLRZHJR

8N4ADG SRPLDRRZIF]HQIORA|QLNL L LQQH XU] G]JHQLD SRPLDURZ
SRPLDURZH D WDN*H XNA&DG\ SRa& F]JH PLHG]\ QLPL VaXx FH El
SRPLDUyYZ L UR]JOLF]JH QS ]HJDU\ VWHUXM FH SU]JHNADGQLNL SU

,(QWHUIHWW\N OXE SXQNW Z NWyU\P MHVW ]JORNDOL]JRZDQH
NRPXQLNDF\MQH PL G]\ GZRPD XU] G]JHQLDPL SURJUDPDPL

.DQD4& NRPXQLNDHWSYyA URGNyYyZ \PWHPRPKEXFFFQFK GR MHGQRNLHU
SUJHV\aDQLD LQIRUPDFML PL G]\ XU] GIJHQLDPL

A FIH NRPXQLNDF\MWOMWDZ GZyFK NDQD&ayZ NRVPXOQLRER\MQ\F
GZXNLHUXQNRZHJR SU]JHV\4DQLD LQIRUPDFEML PL G]\ XU] G]JHQLDF

SURWRNyYy4a NRPXQINDWIWQXVaXJ LDSYRFMGMXE\FK NRPXQLNDFM
LQIRUPDFML PL G]\ XU] G]JHQLDPL

6WRV SURWRMRAWR RNUH ODQ\ MDNR SURLONDNRPNNNORIMRK Z
RSURJUDPRZDQLD NWyUH VSHF\ILNXM RGSRZLHGQLH SURWRNR:
PL G]\ X®&JHQLDPL

$UFKLWHNWXUD NRPXMANRZESWEMHNW VLHFL WHOHLQIRUPDW\F]
ZV]\WWNLH ]JDVRE\  VLHFLRZH W H M VLHFL 1H V]E]HJy
Z\NRUJ\WW\ZDQHJR Z\NRUJ\WW\ZDQ\FK Z WHM VLHFL VWRVX VWRV)

, QWHWQ@]LD4DM FD Z REU ELH SUJHGVL ELRUVWZD VLHF WHOHLQI
NRPXQLNDF\MQH W\SRZR Z\NRU]J\VW\ZDQH Z UDPDFK SXEOLF]QHM

&26(0 &2PSDQLRQ 6SHFLILFDWLRQ IRJELYQHVSHEMWKMDERL RSUD
SUJH] '/0BVHU $VVRFLDWLRQ GHILQLXMDF\FK PRGHO LQIRUPDW
HOHNWU\F]JQHM D WDN*H SURWRNya ZDUVWZ\ DSOLNDFML '/06 :
] OLF]JQLNDPL HQHUJLL HOHNWU\F]QHM =JRGQLH | NRQFHSFM PI
ZLG]LDQD ] SHUVSHNW\Z\ NRQFHQWUDWRUD OXE V\WWHPX RGF
W]Z LQWHUIHMV\ &26(0 .D*G\ ] LQWHUIHMVyZ ]DZLHUD ]GHILQL
GDQ\FK RUD] IXQNFMH ]ZDQH PHWRGDPL NW$HHRZEIWBDI FMMFK
&26(0 V Z LVWRFLH Z]JRUFDPL NODVDPL Z RSDUFLX R NWyUH
&26(0 7DN ZL F OLF]JQLN MHVW UHSUH]JHQWRZDQ\ SU]JH] ]JHVWDZ
E\U SUJ\SLV\ZDQH ]JRGQLH JH FL OH RNUH ORQMRG\U28aDPL LG

'/06 'LVWULEXWLRQ /LQH OHVVRIH B MARIDRD VBRERQFIHQLRZR SUR
DSOLNDFML V&4X* F\ PLQ GR GZXNLHUXQNRZHM Z\PLDQ\ GDQ\I
IXQNFMRQXM F\ Z WHUZHU MDLREWHNWDFK RQ6ZO P RDSLERNRGF]\
DWU\EXWyZ RELHNWyZ OXE Z\ZR&\ZDiU G]LDADQLH RNUH ORQ\F]
1LH]DOH*QLH RG WU\EX NRPXZHWDFMMNVWNPRHQWR i VSRQWDQL
SU]JH] OLF]JQLN NRPXQLNDWyZ ]GDU]H

7HUPLQ\ HNRQRPLF]QH

&$3(; DQJ FDSLWDO H{SRYPEBMVUBARZH ]ZL ]D QHUR DQFAHWQM\ AMVD N
QDNA4DG\ LQZHVW\F\MQH QD UR]ZYM SURGXNWX OXE ZGUR*HQLH V

23(; DQJ RSHUDWLQJ HRQOGLWXNBNYW\ XWU]J\PDQLD SURGXNW X
F]I\ VAIVWHP X
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

.RV]W\ RVLHUPFEFRQH/WUDQGHGORARWWWQZHVW\FML L ]JRERZL |D
ZSUJHV]a@XxHE. Z\QLNDM FH ] SU]JHVNRV¥KV|GHLWWRU\F]QH NWyUH
MHV]F]JH RG]\WNDQH SUJH] LQZHVWRUyYZ L QLH E G PR*OLZH
GILDADOQNRVFUH QLH JRVWDA\E\ SRQLHVLRQH JG\E\ QRZH UHJXOD|

3UJ\FKyG UHJXQRIZPIQRP SUJ\FKRGX 26' ]DW ZL5HIX]DIMW RIUD H]85 (
REHFQLH REOLF]DQ\ MDNR VXPD NRV]WyZ X]DVDGQLRQ\RKRDPRU
NDSLWD&aX NRV]WyZ XVaXJ SUJHV\4RZ\FK RS&4DW\ SU]JHM FLRZHM

5% + :DUWR 0 5HJXODF\MQIZ BWWRZ¥ZLQZHVW\FML JUHDOL]RZDQ
]JDWZLHUG]ROWDIZXOMHYRUD RG NWYyUHM 26' QDOH*Q\ MHVW ]JZURW

7HUPLQ\ LSDRW®WQ
85(+8U] G 5HIJXODFML (QHUJHW\NL

5HIXODMBRGPLRW RGSRZLHG]LDOQ\ |]D UHJXODFM VHNWRUD HQH
OXE UHJLRQLH DGPLQLVWUDF\MQ\P Z 3ROVFH 85¢(

1)2 L*: +1DURGRZ\ )XQGXV] 2FKURORVBRGPIININIR G QH M
32,L+3URJUDAWBF\MQ\ ,QIUDVWUXNWXUD L URGRZLVNR

"\UHNW\ZD +'YUHNW\ZD '( 3BDUODPHQWX (XURSHMVNLHJF
PDUFD WSWDZLH SUJ\U] GyZ SRPLDURZ\FK '] 8U] 8( /] GQLD
"\UHNW\ZD +'\UHNW\ZD :( 3DUODPHQWX (XURSHMVNLHJR L
OLSFD U GRW\F] FHM ZVSyOQ\FK ]DVDG U\QNX ZHZQ WI
LXFK\ODM FHM G\UHNW\Z :
"\UHNW\ZD +'\UHNW\ZD :( 3BDUODPHQWX (XURSHMVNLH.
NZLHWQLD HIHNW\ZQR FL NR FRZHM Z\NRUJ\WWDQLD HQHUJLL L
]JDVW SXM FHM G\UHNW\Z 5DG\ (:* '] 8U] 8(/ Vv ]
3UDZR HQHUJHWW@PZD 3UDZR HQHUJHW\F]QH ] GQLD N
'] 8 ISY(QLHMV]\PL JPLDQDPL
3ROLW\ND HQH 4 BRWWAYOMD HQHUJHW\F]QD 3ROVNL GR URNX
QU 5DG\ OLQLVWUYD |L\GV\QRSD G D U
8VWDZD R RFHQLH{8RWOQRDFL GQLD VLHUSQLD U R VAVWHP
! Uu 1uU SR] ]JH JPLDQDPL

5R]SRU] G]JHQLH SRSBIRISBREH G]JHQLH OLQLVWUD *RVSRGDUNL ] GQ
ZVSUDZLH ]DVDGQLF]\FK Z\PDJD GOD SU]J\U] GyZ SRPLDURZ\FK
U

3UDZR R PLBRWBWEKZRPRDUDFK 8VWDZD ] GQLD PDMD Uu 3U
'] 8 Uu 1uU SR] ]JH JPLDQDPL

5R]SRU] G]JHQISWWIZZLH OLF]QLNyZRHISRHJJIGIHQLH OLQLVWUD *RVSR

VW\F]QLD U Z VSUDZLH Z\PDJD NWyU\J® IS\RZ HQ®\UR GLS R DIHNG

FI\QQHM SU GX SUJHPLHQQHJR RUD] V]F]HJyaRZHJR |DNUHVX VSU

SUDZQHM NRQWUROL PHWURORJLF]QHM W\&K GQLD] GyZWSR|BLE
U

5R]SRU] G]JHQLH V\+VBRPRZWH G]HQMHUDLORVYSRGDUNL | GQLD PD
ZVSUDZLH V]F]JHJya4RZ\FK ZDUXQNyZ IXQNFMRQRZDQLD V\VW
'] 8 ] SYy(QLHMV]\PL JPLDQDPL

5R]SRU] G]JHQLH WHBR]JKRRH] G]JHQLH OLQLVWUD *RVSRGDUNL ] G
ZVSUDZLHJYRRIE\FK ]DVDG NV]WDAWRZDQLD L NDONXODFML WDU\I
HOHNWU\F]Q '] 8 ] SY(QLHMV]\PL ]JPLDQDPL
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

2*7/1( =%$a2)(1,$ 2'121,( :'5$)$1,$ ,17(F(171<&+ 6<67(01: 2D ,$52:<&+
32/6&(

&HO ZGUR*HQLD LQWHOLJHQWQHJR SRPLDUX

1D SRWUJHE\ QLQLHMVIHJRIPXWXGLXP *H PSRREMWHPZRZGUR*HQL
LQWHOLJHQWQ\FK VI\VWHPYZ S\RIPYLWURINEKR LZHQREBVARDID GIUHNYV
QDMPQLHMV]\P NRV]FLH VSRAHF]Q\P

3RSUJH] NRV]W VSR&HF]Q\ UR]XPQHWWIBEPG NRXYWMDL SRQLH i |
NR FRZL HQHUJLL HOHNWU\F]JQHM ]DUYyZQR QD VILQDQVRZDQLH
HNVSORDWDF\MQH

8]DVDGQLHQLH HNRQRPLF]QH ZG]FRH BIAFZ M DN DQZ O HANZ]D GW\ I L |
ZGUR*HQLD GOD QyO@HAKDY¥WWZR]DNUHVLH SUDF Z\NRQDZF\ : VW
RJYOQHM LGHQW\ILNDFML NRUJ\ FL ] ZGUR*HQLD LQWHOLJHQWC
NRU]\ AL \WHDQH SRG XZDJ SU]\ VSHF\ILNDFML |[DNUHVX L VSRVRI

=JRGQLH ] G\UHNW\ZMBRLNYDMDE]ARQNRZVNL PD RERZL JHN SU]
ZWHUPLQLH GRUPBRQRODRD URNPQDOIHNRQRPLFFBHMR*HQLD $0,
]JDZLHUDM FHM RFHQ\ ZV]\WWNLFK GAaXJRWHUPLQRZ\FK NRV]W:
LQG\ZLGXDOQHJR NRQVXPHQWD D WDNERWRIDHIR] QBRW i DD X | RUL-
X]DVDGQLRAQRPLF]QHJR SXQNWX ZLG]HQLD L QDMEDUG]LHM RS
G\WWU\EXFMD MHVW Z\NRQDOQD

1D SRGVWDZLH SUJHSURZDG]RQ\FK [0QRQ YW B KIYXOIRV RRV SRGIDX N
]8U] GHP 5HIXQQOHMIJHIRALQLHQ RNUH OLRLMWR@OWHWEOHOH ZGU]
LQWHOLJHQWQHJR SRPLDUX Z 3ROVFH

.RQFHSFMD NUDMRZHJR LQWHOLJHQWQHJR V\VWHPX SRPLDUR
:DULDQW\ LQWHOLJHQWQHJR VI\IVWHPX SRPLDURZHJR

. QLQLHMV]\P VWXGLXP DQDOL]RP WHFK®UKX®MDFSVHNRQR P|RA]WD 4
SRGGDMIGQD ] PR*OLZ\FK QURHFIHISFMLQHJIR V\VW HJDXN ADRDLND FR .
SRZVWINQID'MR ZISFRR\WRULXP GDQ\FK SRPLDYREPER VLB HOH*Q\
ILQDQVRZR RUJDQL]DF\MQLH RUD] SHdBANRIQHVIRRBXIO®' W RSURDS OLH QI
UR]ZL ]JDQLH SRGREQH GR UR]ZL ]DQLD SUJ\M WHJR SU]\ ZGUD
Z.DQDG}LHD

© WUDNFLH UHDSREPFABIYRWINEU]JHGVWDZLFLDHOREQ LZFBOR UDPDFK
QLQLHMV]HJIRS VVWSWIRZDIR VWD QLHDRID GOAY 6WUHQJWKY :HDNQHYV
2SSRUWXQLWLHV ®QB NRQABSFAML LQWHOLJHQWQHDRADG/IWHFX V
LVWQLHQLH &5' MDN WH* GOD NRQFHSFML EH] &5

3U]\M RRIQ FHISFWIHOLJHQWQHJR V\VW HPXP 8 RBLLHUR\GH I ROKFEQE P ]& 5
IRUPDOQLH Z\G&5H PRQAESRMHG\QDH Z\QLNL DQDOL]\ SUDZQHM SLU
ZQLQLHMV]\P \QDX\REIBVRD ZSa\ZX QD SR]JRVWDAaH REV]DU\ DQDO

ZDUXQWDNUDMRZ\FK PR*QD VIRUPXA&RZDuU ZL FHM NRQFHSFM
SRPLDURZHY@LND ]JWR ]JAR*RQRZEHORSADV]F]\]QRZR FL SURMHNW
LOQWHOLJHQWQHJR RSRPLDURZDQLD SaDV]F]\]QD WHFKQRORIJL
]ZL ]JDQH ] OLF]Q@QNIDPMWUXNWXU NRPXQLNDF\MQ RUD] GDQ\PL
]DDQJD*RZDQ\FK Z QLHJR LOQWHUHVDULXV]\ L EHQHILFMHQWyYZ

3U]J\V]4\ NVIWDaW LQWHOLJHQWQHIRXQMW HP&]|ERADDWRDE IJRG G}
ZNLONX QLH]DOH*Q\FK RG VLHELH REV]DUDFK UHJXODFML ZGU
]ZL ]JDQH XU] G]JHQLDPL SRPIVBWREINPNDAEM Z\PRJyZ WHFKQLF]Q\F
XU] G]JH NZHVWLH LQIUDVWUXNWXU\ L WHFKQRORJL]LZEUPHMHAX (
]DNZL]\FM ]DU] G]DQLHP BRGRNWIRBMQDRHP GDQ\FK SRPLDURZ\F
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6WXGLXP ZGUROHQHDWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

=DSUH]JHQWRZDQH DVSHNW\ LQQ\FK NRQFHSFML LQWHOLJHQWQH
JELRUX ]JDPNQL WHJR L PRJ JRVWDi{ X]XSHAQLRQH  WRJWKHU]R
]JD4AR*H RUD] SRJLRPX V]F]HJyBRIMWVLSDRPOIY]\ SU]\JRWRZDQLX
REHMPRZD4a RFHQ\ LQQ\FK PRGHOL NRQFHSFML LQWHOLJHQ\
PRJA\E\ ]JRVWDiU ZGUR*RQH Z 3ROVFH

5\VXQHN3U]J\NADGRZH DVSHNW\ NRQFHSFML LQWH O IRRI@MIXH URQWX W H P X
3LHUZV] IXQGDPHQWDOQ GHF\]M MHVW ROIRZOHQIHD OQFE\]BF
SRPLDURZH PRGHO PRQRSROLVW\F]Q\ F]\ ZROQRU\QNRZ\

3RGPLRWRPUHNYIRZWB\P GDQ\PL SRPLDURZ\PL Z SWDPH® YW DND RGH B
SRZ\*HM REV]DUyZ PR*QD SU]J\G]JLHOLU SHZQH ]PSIUBIXQLIRGS
ZS4\ZDM F\FK ]DUyZQR QD VSHF\ILN FDAHJR LQWHOLJHQWQHJIR
NRV]WWR W]\ FLRZEALD $0, SRPL G]\ SRV]FJHJYOQ\FK LQWHUHVD!I
UR]ZD*DM F W\ONR ]DJDGQLHQLD GRW\F] FH OLF]QLNyZ NRQLH
JRVWDQ SUJ\SLVDQH

RNUH OHQLH Z\W\F]Q\FK GR VSHF\ILNDFML WHFKQLF]JQHM L IX
RGRZLHG]LDOQR i ]D LQVWDODFM OLF]QLNyZ

ZADVQR U OLF]QLNyZ

NRQWUROD QDG OLF]QLNDPL

CRVW S GR OLF]QLNyZ

S3RGREQ\ |JHVWDZ RGSRZLHG]LDOQR FL PR*QD UR]SLVDUO GOD LQQ
LQWHOLIJHQWQHJR V\VWDINL BR BIDHRYSRARD UR Z

RNUH OHQLH SURWRNRayZ ]JDSLVX L Z\PLDQ\ GDQ\FK SRPLDUF
]JGHILQLRZDQLH SURWRNRAaX SURWRNRayZ NRPXQLNDF\MQ\F
ZaDVQR U0 GDQ\FK SRPLDURZ\FK
GRVW S GR GDQ\FK SRPLDURZ\FK
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

DNZL]\FMD GDQ\FK SRPLDURZ\FK
]DU] G]DQLH GDQ\PL SRPLDURZ\PLFKRZ\Z\W QD H]D @UHF KSEZ]HD F N
XGRVW SQLDQLH GDQ\FK SRPLDURZ\FK

: ]JD4AR*RQHM QD SRWNR{FAHBWMGLXPWHOLIJHQWQHJIR I RUPDIDRX 5 F
Z\G]JLHORQ\P &5'

RERZL ]XMH PRGHO PRQRSROLVW\F]Q\ U\QNX GDQ\FK SRPLDL

ZVI\WWNLH F]\QQRHFL QZE][®IKNDPL WM LQVWDODFMD Z&4DVQF
SUJ]\SLVDQH V GR 26"

]D DNZL]\FM GDQ\FK SRPLDURZ\FK RGSRZLDGD 26"
IXQNFMD ]DU] G]DQLD GDQ\PL MHVW SR®&JEHORQD SRPL G]\ 26

]JD DJUHJDFM L XGRVW SQLDQLH GDQ\FK]HEFIPD RELSRY\IPD G
Z\a F] QL5

1LH]PLHUQLH ZD*Q\P DVSHNWHP ZGUR*HQLD $0, MHVW GRVWRYV
LQWHOLJHQWQHJR V\WWHPX SRPLDURZHJRGQRS WSHGFAW. DZ L RNQ\F
ZGDOV]HM GLQARIHMV]HIJR UR\WAGIDXP 5R]G]IQ0&A VSRWNRAROQYL ]
PL G]\QDURGRZ DNFHSWDFM L ND*G\ ] NUDMyZ ZGUD*DM F\FK
UR]ZL ]JDQLH QDMOHSLHM RGSRZLDGDM FH ORNDOQ\P XZDUXQNR?Z

=DAR*RARQFHSFMD LQWHOLJHQWQWRZHYRVWEBGK*R®®PLGR UR]:
]JDVWRVRZDQHJR BR2BW®UH RRWID]DADMOHSV]\P PR*OLZ\P UR]ZL ]
]JDLPSOHPHQWRZDQLD QD SROVNLP JUXQFLH 1DOH*\ EUDU SRG X
GR U V]F]HZIZORRPHQFLH SRGHMPRZDILPZOBFHIMLXR$0, IXQNFMRQF
SRQDG ILUP G\WWU\EXF\MQ\FK ZL F NRU]\ &t NRV]JWRZD VWZRU]
GR ]DU] G]DQLD GDQ\PL SRPLDURHEFRG XMGIXD4D VL

= GR ZLDGF]H PL G]\QWDRGRZ\FKH* ] |[DSLVYZ '\UHNAWQZ\N PH

SUJ\ Z\ERU]JH NRQFHSFML LQWHOLJHQWQHJR V\VWHPX SRPLDUR:
DQDOL] NRV]WyZ L NRU]\ FL GOD NLONX ZDULDQWyYZ Uy*Q\FK
SRPLDURZHJR 'REU\P SU]\NADGHP MHVW WXWDHDQ LLH QDN & D SVRWII
VIHUHJ WUXSWRWAHP GDQ\FK SRPL G]\ ZLHORPD SRGPLRWDPL X
VSUJHGDZF\ 26' RSHUDWRU]\ SRPLDUyZ GRVWDZF\ ©L®]QLN)
SUJHSURZDQ]RQR]HJyBQROL] WU]JHFK NRQFHSFML PRGHOL LQ
SRPLDURZHJR SR ZGUR*HQLX $0,

ORGHO 6FHQWUNWMZARZMHRQLH &HQWUDOQHJR 2SHUDWRUD .RP
]D ]DGDQLH RNUH OHQLH VWUDWHJLL LQVWZOBYRAM L) UXISA]Q
GRVWDZFyZ OLF]QLNYZ RUD] LQIUDVWUXNWXU\ NRPXQLNDF\N
LQVWDODEMGIDQLH LQIUDVWUXNWXU NRPXQLNDF\MQ V
RGSRZLHG]LDOQ\ ]D Z\EyU MHGQHJIR ] VXJHURZDQUAK SU]
.RPXQLNDF\MQHJR GRVWDZF\ OLF]QLNyZ LFK LQVWDODFM R

ORGHO &HQWUDOQHMRBREQLMDFMBN Z PRGHOX 6FHQWUDOL]
2SHUDWRU .RPXQLNDF\MQ\ RG ®RZILH\GM D GRHRPNREW RKL] DK
SUJHWZDU]DQLHORIQDH RMBIHHF\ILNL L IXQNFML OLF]JQLNyZ VS
RGSRZLHG]LDOQ\ ]D LQVWDODFM L NRQVHUZDFM OLF]QLI
NRPXQLNDF\MQHM ZPGROPDERK&EAQWUDOQHJR 2SHUDWRUD .|
SRJRVWDZLD VL GRZROQR]|DNVSHWYHBDZWWUDWHJILL 2\GRWPOODF
LFK GRVWDZF\ ]JRGQLH ] RNUH ORQ VSHF\ILNDFM
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

ORGHO .RQNXWARGHWIRSDUW)\ QD REHFQ\P PRGHOX U\QNX L
+VSU]JHGDZF\ PDM GRZROQR i Z RNUH OHQLK]ZSEHPBKNL OLF
QLPL XVaxJ Z W\P NRPXQLNDFML VWUDWHJILL LQVWDODFM
PDM E\i MHG\QLH PLQLPDOQH Z\PDJDQLD FR GR IXQNFMRQD
]JH VRE 6SUJHGDZF\ V RGSRZLHG]LDOQL |DSREL\HWDQDRA)
LDJUHJDFM GDQ\FK SRPLDURZ\FK

'OD W\FK WU]JHFK NRQFHSFML LQWHOLJHQWQHJR VI\VWHPX SRPLI
INRU]J\ FL LFK SRG]LDa SRPL G]\ SRV]F]HJYOQ\FK LQWHUHVDULX
U\QNX 2VWDWHF]QD\]RWHWRP BYE®WRZDQ\ MDNR Z\QLN NRQVXOWI
.RPXQLNDFML &HQWUDOQHJR 2SH USHNRNMWIDD (RANGLARPFERPMQHBRWLF
MDNR PRGHO ZGUR*HQLD LQWHBON.GW QHURVOIRRLDUX Z

= Z\PLHQLRQ@\WFKM]JO GyZ RUD] RRQBQRF]DNUHVX SUDF Z UL

SU]\JRWRZDQLD QLQLHMV]HJR VWXGLXP UHNRPHQGXMH VL SU]H

V]F]HJya4aRZ\FK DQDOL] PDM F\FK QD FHOX Z\EyU QDMEDUGI]LHN

NRQFHSFML LQWHOLJHQWQHJR V\WI/KPYDSRPLBURBEMRRPSU]\SDG

'LHONLHM %U\WDQLL :\EUDQH NRQFHSFMH LQWHOLJHQWQHJIR V

SUJHGPLRW DQDOL]\ RS4ADFDOQR FL ZGUR*HQLD $0, Z 3ROVFH
'(Z WHUPLQLH BR| K QLD URN X

QLQLHMWW®XGLXP Z UDPDFK X]JRGQLRQHM ] ]DPDZLDM F\P GR
SRVWDQRZLRQR SUJHGVWDZLU ]DU\V QDMZD*QLHMV]\FK VNADGRZ
VI\VWHPX SRPLDURZHJR RUD] QDMZD*QLHMV]\FK ZDG L ]DOHW 2zZ\
5\VXQHN SUJHGVWDZLD SU]J\N4A&DGRZ\ SRG]LD& PR*OLZ\FK NRQFH!
SRPLDURZHJR QD FIWHU\ Z\FIHUSXM FH L Z]IDMHPQLH VL Z\NOXF]

.RQFHSFMD LQWHOLJHQWQHJR V\VWHPX

'\G]LHORQ\ RUJDQL]DF\MQLH %H] RGU EQHJR SRGPLRWX
SRGPLRW RGSRZLHG]LDOQ\ ]D BFEPRRUNG]LDOQHJIR ]O SRPL

ORGHO ORGHO

5HJXORZDAQ :ROQRU\QNj| &~ UDPDFK 26 ,QQH UR]JZL ]DQLD

3RIE;';O|_:Wy -HZGSHHQub%VDRMURZ\ LHOH 3RGPLRV\A y GSyzéel\fL]DO\ :V\;VGUIXNWXUDFK 6SUJHGDZF ,QQUL\QX’\T;(HVWQLF\
,QQH NZHVWLH > ,QQH NZHVWLH > ,QQH NZHVWLH > ,QQH NZHVWLH >«@
BU]J\NADG 4 BU]J\NADG ¢ BU]J\N&DG ¢ BU]J\N&DG

BAVXQHN3UWIN&DGRZ\ SRG]LD4 PR*OLZ\FK NRQFHSFML LOQWHOLJHQWQHJIR
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

'OD ND*GHM ] JUXS ]DSURSRQRZDQR MHGHQ SU]J\N4DGRZ\ ZDULDC

SRPLDURZHJR

=DSUH]HQWRZDQH SU]J\NADG\ V MHG\QLH FJ]WHUF

NWyUWRH E\i SUJHGPLRWHP DQDOL]\ NRQFHSFML LQWH®DROMBM/ QHJ

3UJ\NADG § 3U]\NADG ¢

3U]\N4DG ¢

3U]\N4DG

/

'\RGU EQ I8BQH
3RGVWDZRZ\ P
DQDOL]RZDQ

5R]SURV]RQ\ P Az
ZROQRNRQNXU

\

$

EH] RERZL ]I

%UDN
Z\RGU EQLRQ

]DU] G]DQLH

6SUJHGDZF\ H
RGSRZLHG]LD
]DU] G]IDQLH
L XGRVW SQLDQLH

QHUJLL
oQL ]D

Z VWXGLXP ZGUR*HQLD GDQI\PL GDQ\FK
SRPLDURZ\RL SRPLDURZ\EK
Z UDP D2BK

A A

A

B\ VXQHN3U]J]\N4A&DGRZH ZDULDQW\ NRQFHSFML LQWHOLJHQWQHJIR V\VWHP

1D SRGVWDZLH ZF]H QLHM Z\P\IFKQ GRIG\FML VERBRWGR] F\FK Z\ERUX
LOQWHOLJHQWQHJR VA\WWHPX SRPLDURZHJR PR*QD SRZ\*V]H SU

SRPRF

JHVWDZLHQLD Z IRUPLH WDEHODU\F]QHM

7TDEHOD6NADGRZH GHF\]ML GRRWEK] FREM-HEZSFML LQWHOLIJHQWQHJIR SRPL

ZDULDQWYyZ

2GSRZLHG]LDO!
2GSRZLHG]LD

.RQFHSF :ADVQR U DNZL]\FM GDC
VAVWHP: Zg[jg!j,f( ][;L';]Q\GGVLDO XU] GIH SRPLDURZ\FK
SRPLDUR: SRPLDURZ\F SRPLDURZ XWUJ\@DH V\VWHF

DNZL]J\FML GD

2GSRZLHG]LDQQR i ]D
SUJHWZDU]DQLH
GDQ\FK
SRPLDURZ\FK
DJUHJRZDQLH
LXGRVW SQL
XFIHVWQLNRP

8WU]J\PDQLH
LXGRVW SQLD(
RGSRZLHGQLI
LQIUDVWUXNYV
WHOHNRPXQLNI

3UJ\N4DG BHJIXORZDZH' 26" 26"

=DO®I'H RG Z\EUDQ'éﬁHFQ?GHP?_Fé“\A% e\
WHFKQRORJLL

WHOHNRPXQLNDF\%EMDDDJNRRZL{::E GDQIFK

236/.& *)3LSU6P?HVK SDGIREpPLRW WHQ MHVW
LHIDOH*Q\ SUDZQLH

7HOHNRPXQLNDF\
'"RVWDZF\ WHFKQRGEMH FLFLHOVNR RG

HGDZFD 6SU]JHGDZFR26' RSHUDWRU

. . U]
3UJ\N&DG %EURZRO@S. 26° .OLHQWRPLDUYZ

=DOH*QLH RG Z\EUDQHM
WHFKQRORJLL
WHOHNRPXQLNDF\MHWMDWRU SRPLDUYZ
3/& *356 OHVK 5DGMRNR SRGPLRW WUJHFL
26' )LUP\ JOHBHH NOLHQWD
7HOHNRPXQLNDF\MQH

'‘RVWDZF\ WHFKQRORJLL

3UJ]\NaDG BHIXORZDRB' 26" 26"

=DOH*QLH RG Z\EUDQHM
WHFKQRORJLL

WHOHNRPXQLNDF\MQH
3/& *356 OHVK 5DG%, 2 HQwuDOQH

26' )LUP\ HSRJ\WRULXP GDQ\FK

7THOHNRPXQLNDF\MQH
'RVWDZF\ WHFKQRORJLL

G SHIXORZDEIU]HGD

SUNNADG ‘peyrzRODE"

6SUJHGDZFBSU]JHGDZFD

=DOH*QLH RG Z\EUDQHM
WHFKQRORJLL
WHOHNRPXQLNDF\MHEDM\UWDPHQW\
3/& *356 OHVK 5DGIMRPLDBYZDPDFK
26' )LUP\ VSyaHN REURWX
7THOHNRPXQLNDF\MQH

'RVWDZF\ WHFKQRORJLL

-DN SRNOP&HODDVSHNW XWU]J\RDMQBEQLDFGMR LQIUDVWUXNWXU\ W
MHVW VLOQLH XZDUXQNRZDQ\ PR*OLZR FLDPL URJANV]BMWHFRD!I
QLH]DOH*Q\ RG Z\ERUX NRQFHSFML LQWHOLJHQWQHJIR V\VWHPX |
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

5R]ZD*DM F SRZ\*V]H DVSHNW\ ]DSURSROQ®ZEOQLHKHQWRGHERS FWM
RSRPLDURZDQLD PR*QD Z\V]F]HJyOQLi# QDVW SXM FH ZDG\ L |DOH

3U]\NaDG $
&5' 3RGVWDZRZD NSROQF@BSOMJRZDQD Z 5DGRUFLH

HODFMDFK >
\FK ] EXGRZ
RZROQ\P P
LQVWDODFN
RQWUROL H

F\®PIDQLD GDC

RQ\ SU\ZDW |
RPDG]RQH X

YZQLH* W\F]

ENX QLHZ\VW
QLD L G]LDAI
ZJURVQ
VWDQRZLU ]
LH

3U]\N4DG %
.RQFHSFMD GREURZROQHJR ZGUR*HQLD ] ZROQRNRQNXUHQF\

DHJR KDUPR
PDaHM L Uy

K GR ]DU] C
GDQ\FK SR

) X Uy*Q\FK
SRPLDURZ

Q\FK RUD] ¢

HGXU ]PLD
HVX JPLDQ\

HPX ]DU] G

JLDADM F\F¥
'LDURZ\FK F

R FL VSRAHF
JUXS RGELF
PR*H XQLH
VAVW HP X
ZGUR*HQLI
DFML  GX*\

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN

VWURQD



6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

3U]\N4DG &
%UBKR' |DU] GIDQLH GDOQ\PL SRPLDURZ\PL Z UDPD

RZROQ\P P

LQVWDODF

4DVQ\FK VS
SLH GR GEC

PDW X GDQ\F
bLH XGRVW

DU] G]DQLD
PyZ X ZV]\V\

R 0 ZGUR*H

Z VHNWRU]
RUD GDQ\FF
QQ\FK PHGL

YZQLH* W\F

VWDQRZLi ]
LH

3U]\NaDG
2SHUDWRU]\ SRPLDUyZ Z UDPDFK VWUXNWXU SRV]F]HJyOC

\FIQ\FK M
R 0 NRQNXU
QLH]DOH*QI

PDaHM L Uy:

K GR ]DU] C
GDQ\FK SR
) X Uy*Q\FK
SRPLDURZ

IRUPDW X GI
G
IDFML

HPX ]DU] G

SUJHG D*\ HC
LDURZ\FK S

RQ\ SU\ZDW
PR*H XQLH
VAVW HP X

ZGUR*HQL]
DFML G X*\
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

3UJHSURZDGIRIYXDL]D 6:27 PD FKDUDNWHU RJyOQ\ L QLH SRZLQ
Z\FJHUSXM FD L NRPSOHNWRAMH FKQ b G\ Rm EHWFPMVHPX LQWHOLJHG
SRPLDU¥XHOX Z\ERUX UR]ZL |DQLD RSW\PDOQHJR GOD NUDMX UH
GDOV]\FK DNQWMyAIH PRJAPEL RENMRBIEMS BVYQH QLHMWR]\®]LDOH VWXGL

\PDJDQLD IXQNFMRQDOQH

3RPLDU HQHUJHIP JBRBGIQRZ\P MHVW ZDUXQNLHP SRSUDZQHJR UR
ILUP ]DMPXM F VL VSU]JHGD* HQHUJLL =DUHMHVWURZDQ\ SRP
E\i GRVW SQ\ GOD SRGPLRWX |DMPXM FHJR VL VSU]JHGD*
LZ\NRUJ\VW\ZDIQWNWRURZDQLD SURJQR]JRZDQLD L VNADGDQLD ]D
UyZQLH* PD SHAQH L GDM FH VL &4DWZR JUHDOL]RZDiU SUDZR GR
HQHUJLL

3RPLDU SRZLQLHQ E\i GRVW SQ\ GOD ILUP\ G\WWU\EXF\MBHM UF
XVaxJL G\WWU\EXF\MQH RUD] GOD FHOyZ SURZDG]HQLD G]LDA&aD
Z\NU\ZDQLH L PLQLPDOL]RZDQLH VWDDNW X LERRADE]IRQ EKMZMD 8 R \FW D
VSUJHGDZFyZ ]D XVaxJL RAVEXREXBDHPQHPLDQ WBR¥YZ SU]H]
NRQVXPHQWyYyZ RUD] SURJQR]JRZDQLH UHDOL]RZDQH SU]JH] Vax
G\WWU\EXF\MQHM 3RQDGWR SRPLDU\ Z SRVWDFL ]JDJUHJRZDQHN
E\i GRVW SQH GOD

SURGXFHQWYyZ HQHUJLL Z ]DNUHVLH SODQRZDQLD SURGXNF
5HIXODGMRDJ PHOYZ RFKURQ\ NRQNXUHQFML VWDW\VW\NL RF
LQQ\FK SRGPLRWyZ Z ]JDNUHVLH G]LD&4&D HIHNW\ZQR FLRZ\FEk

7DN ]JGHILQLRZDQH IXQNFMH FHOH Z\PDJDM XUHJXORZD
LRUJDQL]DF\MQ\FWDOUPHN®DQ\FK SRPL G]\ SRGPLRWHP GRNRC
DSRGPLRWHP |[DLQWHUHVRZDQ\P Z\QLNDPL RGF]\WX : ][DNUHV W\
D PR*H SUJHGH ZV]\WWNLP FHQD X]\WVNDQLD W\FK LQIRUPDFML
SRPLDUX ]H Z]JO GyZ VWHFK®DHMNMKHU G]LDADOQR FL PRQRSRO
QLHMMNRDJADOQR FL RSHUDWRUD VLHFL G\WWU\EXF\MQHM

,QQ\P QLH]PLHUQLH LVWRWQ\P F]\QQLNLHP MHVW WU\E XGR
SUJHND]\ZDQLD SRPLDUyZ 0D WR ]QDF]HQLHKJ&DDNMFEK]\VGS LB &
U\QNX HQHUJLL ]JRERZL ]DQL V GR ]JaDV]DQLD |]DSRWU]JHERZD
R]X*\FLX QS ]D SRSUJHGQL GRE PRJ PLHiU GX*H ]JQDF]HQLD GOI

6\WWHP\ $0, Z 26' PRJ XPR*OLZLDUDVYWRDBBZERMWHUDNW\ZQ\
NRQWDNWHP NB LMZRFRRUPRZREER VWDQLH UDFKXQNX ]D HQHUJL
SUJHV\aX ]DOHJ4R FLDFK Z S4DWQR FL SURSR]J]\FMDFK WDU\IR
Z]JO GX QD |DOHJAR FL SADWQLF]H

']LD@DD ZFKR@] FMNV]DU] G]DQLD SRED\WEHHB PRJ&\ ENDOL]RZDQH
SRSU]JH] SUJHND]\ZDQLH RGELRUFRP LQIRUPDFMRAPPQRZ\FK QDVW

Z\ ZLHWODQLH LQIRUPDFML R FHQLH HQHUJLL QD Z\ ZLHWOD
Z\ ZLHWOHQLH LQIRUPHERILQMHXRER\RRZIPWD FX R LR LNLHP
GRVW S GR VHUZLVYZ LQWHUQHWRZ\FK

SBRGVWDZRZH FHFK\ NUDMRZHJR V\VWHPEDRSRBXIMURADQLD V ]DW

,QWHJUDFMD V\VWHPYyZ FHQWUDOQ\FK WZRU]JRQ\FK SU]H] 2SH
(UyGAaHP LQBRPRDEMNRIZ\FK GRW\F] F\FK LQG\ZLGXDOQ\FK RGELR!
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

8*\WNRZQLNDPL NOLHQWDPL V\WVWHPX NUDMRZHJR E G VSU]
85( *86 SURGXFHQFL HQHUJLL L LQQL = SXQNWX ZLG]JHQL
RSRPLDURZDQLD WZRR]i ZVSHR'®LEDB DXWRU\JRZDQ\P X*\WNR Z
GDQ\FK SRPLDURZ\FK RN POQ RGELRUFyZ

8SUDZQLHQL X*\WNRZQLF\ PRJ Z\V\4aDi RGELRUFRP SROHF
DSR* GDQ\ EFBMDO IZ\MRWILi SRRNQLIPQQ GOD POQ RGELRUFyZ

6\WWHRQLHQ XPR*OLZLiU VSUJHGDZFRP Z\V\4aDQLH GR VZRLFK I
DV\VWHP\ $0, Z 26' E\4\E\ MHG\QLH QDU] G]JLHP GR SU]HVaDQl
OLF]JQLND Z\SRVD*RQHJR Z PR*OLZR (i RGELRUX WHM LQIRUPI
SDQHOX

6\WWHP SRZLQLHQ ]DSHZQLDuU EH]SLHF]JH VWZR GDQ\FK ]DUy?Z
GDQ\FK SU]JHFKRZ\ZDQLDLEWQ)}AKN\AXDMSRIPL G]\ XSUDZQLRQ\PL
Z\PLDQ\ GDQ\FK

\NRUJ\VWDQLH V\VWHPyZ $0, GR SRSUDZ\ EH]SLHF]H VWZD .

1RZRF]JHVQH VA\VWHPQ LD WRFPLDUDPL XPR*OLZLDM UHDOL]DFM S
QLH V ]ZL ]DQH EH]SR UHGQLR ] SRPLDUDPL HQHUJLL WM UR]OL
IXQNFMDPL ]zZL IDQ\PL ] '60 3U]J]\NADGHP WDNLHM IXQNFML PI
EH]SLHF]H V\WWBHPX HOHNWURHQHUJHW\F]QHJR SRSU]JH] DNW\ZQI
] X*\FLD HQHUJLL Z V\WXDFML ]JDJUR*HQLD DzZDUL NDWDVWURIDC
E\G Z\NRU]J\VWDQLH GZXNLHUXQNRZHM &4 FIQR FL ] QRZRF]HVQ\P
Z\RVD*RQ\ Z XN&DG RJUDQLF]DM F\ SRELHUDQ PRF PR*H RJU
PDVRZHM GOD FDaHJR REV]DUX )XQNFMD WD zZ\PDJD RF]\ZL FLH
$0, L ] WHJIJR WH* Z]JO GX SRZLQQD E\0 GRVW SQD GOD 2SHUD
2SHUDWRUD 6LHFL 3UJHV\ARZHM

'ILDADQLH ]ZL ]JDQH | ZSURZDG]DQLHP RJUDQLF]H ]JRVWD&R SU]Jt
ZGRVWDUF]DQLX L SRERU]J]H HQHUJLL HOHNWU\F]QHM RSUDFRZ\
5DG\ OLQLVWUyYZ ] GQLD OLSFD SRJ '] ]18GQUD OLSFD
ZVSUDZLH V]F]HJyaRZ\FK ]DVDG L WU\EX ZSURZDG]DQLD RJUDQL
RUD] Z GRVWDUF]DQLX L SRERU]JH HQHUJLL HOHNWU\F]QHM OXE
2JUDQLF]HQLD WH | XZRAD®DQUD\EFITSWRFKARQQH X]JRGQLHC
UHJXODF\MQ\PL V MHGQDN*H GR |[DVWRVRZDQLD MHG\QLH Z SU
]JODF]Q\P Z\SU]JHG]HQLHP GHILF\WX PRF\ Z\WZDU]DQHM Z REV]D
EUDNLHP PR*OLZR FL |BADDWVRIDQLDIDBSRWU]JHERZDQLD RF]\ZL F
SU]JH] 263 L 26' ZV]\VWNLFK LQQ\FK GRVW SQ\FK URGNyZ :SUR
WU\ELH ]ZDOQLD RSHUDWRUyYZ V\VWHPyZ ] RGSRZLHG]LDOQR F|
RGELRUFyZ

,QQ\P URGNEKG®LW]Q\P REURQ\ GRVW SQ\P GOD RSHUDWRUyZ V
INDWDVWURIDOQH XUHJXORZDQH ]DSLVDPL ,QVWUXNFML 5XFK)
'DUXQNL NRUJ\WWDQLD SURZDG]HQLD UXFKX HNVSORDWDFML |
2JUDQDREM DZDU\MQH RNUH ORGH ZDWWRGRMDPR$OLZR i Z\a F]H
]JDSRWU]JHERZDQLD Z F]DVLH JRG]LQ\ RG Z\GDQLD VWRVRZQ
NDWDVWURIDOQH RNUH ORQH. Z WDWRSIQLPRKZDOGDM  Z\a F]\u
]DSRWU]JHERZD@]LDVDIWH ZPLQXW RG Z\GDQLD SROHFHQLD 2E\GZ
RJUDQLF]JH QDOH*\ WUDNWRZDiU URJ]&4 FIQLH =JRGQLH ] ]DSLVD
INDWDVWURIDOQH PRJ ]JRVWDiU ZSURZDG]JRQH Z SUJ\SDGNX Z\VW
DZDULL BPLWWDZDULL VLHFLRZHM ]JDJUR*HQLD *\FLD L PLHQLD
XU] G]JH LVWRWQ\FK GOD EH]SLHF]JQHM SUDF\ .6( OXE PR*OLZR
.6( :\4a FIHQLD DZDU\MQH L NDWDVWURIDOQH V UHDOL]RZDQLH
]JLQLFMDW\Z\ ZADVQHM
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

1IDMGDOHM LG F\P VSRVREHP RJUDQLF]JH ]DSRWU]JHERZDQLD .t
Z\FIHUSDQLX ZV]\WWNLFK LQQ\FK GRVW SQ\FK URGNYyZ WHFKC
Z\4 FIHQLD RGSRZLHGQLR JELODQVRZDQ\FK RZDAaWHR |8 D DRXQAMZ\X S

30DQ\ GRW\F] FH ZV]\WWNLFK Z\PLHQLRQ\FK WX RJUDQLF]H F
LQVWDORZDQHM L HNVSORDWRZDQHM SU]JH] 26' V FRURF]QLI
LIX]JDGQLDQH SU]JH] 263 L 26"

. SUJ]\SDGNX Z\VW SLHQLDUDNDZHVUNI RGFXKDPLF]Q\P NU\W\F]Q\P F
VI\ENR ' SRGHMPRZDQ\FK G]LDab D W\P VDP\P Z\NRUJ\VW\ZD
WHFKQLF]Q\FK SRSU]JH] DNW\ZDFM DXWRPDW\F]Q ] SRPLQL FLH
SR]\WWNLZDQH GURJ RSHUDW\GQWSR]YWBYZDUBBIHFLZLH VWZLH
UHMHVWURZDQ\FK ZLHGPNRR FIRVW\FJEBKHND]\ZDQH | GX*\P RSy (Ql
NLONXQDVWRPLQXWRZ\P OXE WH* SUJHND]DQLH LQIRUPDFML UXF
QDVW SL ]JH Z]JO GX DI WWWRBYyA® F]QR FL

2GG]LD4\ZDQLH EH]SR UHGQLR QD RGELRUFyZ NRPXQDOQR E\
VIVWHPDPL 6&2 *H RJUDQLF]JHQLD PRF\ ZSURZDG]DQH V VHC
RGELRUFyZ PR*OLZR FL |DVLODQLD Z\EUDQ\FK RGEURGQRN¥Z G
ORGYZND 'RGDWNRZ ]DOHW MHVW IDNW *H UHGXNFMD REFL
LUyZQLH* RGEXGRZD REFL *HQLD QLH E G]JLH SURFHVHP QDJA\P

VIVWHPDFK V]\ENR @i ZSURZDG]HQLD WHJR W\SKHNRURPIQL FNH O .
VHNXQG :\PDJDQLD V\WWHPRZH GRW\F] FH V]\ENR FL ZSURZDG]
REFL *HQLD V ][D]Z\F]DM GR INRIGONIH MVQKW -X* REHFQLH QLHNW:
VIVWHPyZ $0, VWDZLD VL Z\PDJDQLD Z\4 FIHRNDH RRIHM FOH.C
RGELRUFYyZ QS MHGQHJIR PLOLRQD Z RNUH ORQ\P FIDVLH QS N

.RQFHSFMD UR]ZL |DQLD WHFKQLF]JQHJR

SRGVWDZRZH GHWHUPLQDQW\ ZGUR*HQLD Z QDMEOL*V]J\FK O
]DU] G]DQLD SRPLDUDPL V QDVW SXM FH

GRVW SQRWHWPYyZ L UR]ZL |JD LQIRUPDW\F]Q\FK GHG\NRZDQ
GDQ\FK RNRAR POQ RGELRUFyZ SRZL |[DQ\FK ] LQQ\PL V\
LSR]D 26"

Z\PDJDQLD FR GR LQIUDVWUXNWXU\ LQIRUPDW\F]QHM WFk
]DU] G]DQLDVWBVNHIFPHP Z VNDOL NUDMX

SURMHNW NUDMRZHJR V\VWHPX RSRPLDURZDQLD SRZLQLHQ XZ].
SURFHVX SRPLDURZHJR WUDQVPLVML GDQ\FK L QLH]JE GQHM
LQIRUPDW\F]QHM : LVWRFLH MHVW WRIRYPRPWHNWHIGX*RIR FND
JGHILQLRZDQ\FK (UyGaDFK LQIRUPDFML VSRVREDFK LFK S
]JGHILQLRZDQ\P SRGPLRWRP

\EyU UR]ZL ]DQLD WHFKQLF]QHJR PR*H E\U GRNRQDQ\ SRPL G]\ G

BWUXNWXUD JFHQWHGBQ]RED@WMPOSRWMGQLF] F\ Z Z\PLDQL!
SRPL G]\ VW BRQOHN

BWUXNWXUD UBISXNEGMNRQUDR]SURV]RQD VLHi LQIRUPDW\F]QD
EG V\WWWHPRURDW\F]QH VWURQ Z\SRVD*RQH Z LQWHU]
DXWRU\]RZDQ Z\PLDQ GDQ\FK SRPL G]\ VWURQDPL

UDPDFK QLQLHMV]HJR VWXGLXP QLH SUJHZLGXMH VL RSUDFRZI
WDNLHJR VA\VWHPX SUJ\MPXM F *H ]DARNMEQRBUWBRZEQR Z\\WDIP|
S UR MBG(W2)S H U CBWARXQ H N
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

BWUXNWXUD LQRVMOLWHOW SGRPLDURZHJR $0, Z 26"

© VAIVWHPLH $0, Z\Uy*QLD VL WU]\ ZDUX@HEN IXQNFMRQDOQH

«ZDUVWZD SRPLOURJZDLNL HQHUJLL HOHNWU\F]JQHM ]GRC
]NRQFHQWUDWRUHP OXE VRVSWHPHEPRNRG FWWRD L X+ RHNGJIHX P R Q
WUDQVPLV\MQHJR

«ZDUVWZD NRPXQLNDFMREHMRXVMQENDMYV\ZQ L DNW\ZQ LG
NRPXQLNDF\MQ $NW\ZQD WR NRQFHQWUDWRU\ JELHUDM FH
OLF]JQLNyZ RUD] UXWHURGJDISWZGIDIQMFKH SUJH] V\VWHP\ R
EH]SR UHGQLR ] OLF]QLNyZ

ZDUVWZD V\VWHPyZ LQIRUPDW\F]Q\FK Z NWyUHM PR*QD Z\
LV\VWHP ]DU] G]DQLD SRPLDUDPL 0'0 )XQNFMH ORNDOQ\FK "
SHAQLU MHGHQ FHQWRIZOKG]UDWOQNPIDR®SIZL]\FM GDQ\FK '
]JDJUDQLF]QH ZVND]XM *H V\VWHP\ $0, PRJ PLHU VWUXN\
VIVWHPYZ RGF]\WRZ\FK QS 1LHPF\ OXE VWUXNWXU UR]SL
RGF]\WRZ\PL QS +RODQGXQHN:4aRFK\

BA\VXQHN3U]J\NADGRZD VWUXNWXUD VI\VWHPX $0,
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

\PDJDQLD GOD V\VWHPX LQIRUPDW\F]QHJR $0,

6\VWHP LQIRUPDW\F]Q\ REHMBXMQED  VIRWHIUIDRL] 0'0 L VA\VWHP\ |
NWyUHJR |]DGDQLHP MHVW SR]J\WNLZDQLH LQIRUPDFML ] OLF]JQLN
DSOLNDFMRP MHVW QDMEDUG]LHM LVWRWQ\P HOHPHQWHP LQW
5\VXQHN 6WUXNWXUD WDNLHJR V\VWHPX PR*H E\U VFHQWUDOL]F

SLHUZV]\P SUJ\SDGNX V\VWHP LQIRUPDW\F]Q\ SHAQL IXQNF
LRGSRZLDGD |D Z\PLDQ GDQ\FK ] NRQFHQWUDWRUDPL OXE UXWH

. GUXJEPSDGNX Z VNA4&DG V\VWHPX R VWUXNWXU]H UR]JSURV]RQH
SRPLDUDPL 0'0 L SHZQD OLF]JED V\VWWRQH NR GEY\WHRRZ\FKGF]\WRZ
LQVWDORZDQH V QS Z UHJLRQDIOHQMK £ HEQWW B PKRBEV\AXR Z\NCR | »
MDNR VSU] W NRPSXWHURZ\ Z\SRVD*RQ\ Z RGSRZLHGQLH RSURJU
] OLF]QLNDPL ] Z\NRUJ\VWDQLHP LQIUDVWUXNWXU\ NRPXQLNDI
SLHUZV]\ HOHPHQW JG]LH GDRHDBRRIZDQRIZH XGRVW SQLDQH C
FHQWUDOQHJR &] VWR Z OLWHUDWXU]H DQJLHOVNRM ]J\F]QHM R
JGHILQLRZDQ\ VI\VWHP RGF]\WRZ\ MHVW QDMPQLHMV]\P IUDJPHQ
REM W\ GRVWDZ RG MHGQPUBRQ®UBOGREFIQWRBPL G]\ VIVWHPHP R
DV\VWHPHP FHQWUDOQ\P PR*H L SRZLQQD E\i RE M RUD O/ P QXEU
ILUPRZ\P +LVWRU\F]QLH XNV]WD&4WRZD&D VL SUDNW\ND *H 26"
. ZDUXQNDFK NUDMRZ\HXZVINMVEN®\ Z4BDVQR FL 26' L QLH V ]QDQH
RXWVRXUFLQJX

“HGQ\P | FHOWHRX LQIRUPDWMHWWIR BHQLH ZVSYOQHJR UHSR]\W
GRVW SQHJR GOD LQQ\FK DSOBNDWMP WHIZQ ZWNR @6MH QDVW SXM

REVARIEF]\WyZ SRPLDUX HQHUJLL ZDOLGDFMD RGF]\WyZ L LF
]JDSHZQLHQLH EH]SLHF]JH VWZD GRVW SX GR SUJHFKRZ\ZDQ\F
REVAXJD ]GDU]JH ]ZL ]JDQ\FK ] OLF]JQLNDPL

REVAXJD SROHFH ]ZL JDQ\FK ] ]DU] G]IDQLHP PRF

REVAXJD WHFKQLF]QD ODFIQRINY@D (RS URDUDPRZDQLD ILUPRZ
]DU] G]JDQLH LQIUDVWUXNWXU OLF]JQLNyZ

]JPLDQD RSFML S4DFHQLD ] NUHG\WRZHM QD SU]JHGSA&DWEF
VSU]JHGDZF\

Z\NU\FLH EUDNX ]DVLODQLD QD RNUH ORQ\P REV]DUJH L
SUJ\ZBIYAL D

, VWRWQD F] U GHF\]\MQD GOD W\FK IXQNFML OH*\ SR V\VW
VI\VWHPDFK SURZDG]JHQLD UXFKX 6&%'$ OXE Z V\VWHPDFK V
RJYOQRNUDMRZ\P & 3SVWHPWK]D ]J]DNUHV WHM LQWHJUDFML Sl
Z\HOLPLQRZDY4SUDF\ LQWHJUDFML ] VI\VWHPDPL VSU]JHGDZF\

:aD FLZH IDSURMHNWRZDQLH V\VWHPX LQIRUPDW\F]QHJR $0, ]Z
LQWHJUDFML 0'0 ] VIVWHPDPL RGF]\WRZ\PL MHVW NOXF]RZ\P H
FDAHJR V\VWHPX
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

—y -
e o ==

SBA\VXQHN3U]J]\NADGRZD VWUXNWXUD VIVWHPX LQIRUPDW\F]QZ258JR ]D]QDF]F

5\WXQHN SU]JHG\DMURASURV]RQ\ V\VWHP LQIRUPDW\F]Q\ $®L JLQW
VIVWHPDPL LQIRUPDW\F]Q\PL 26' SU]J\ Z\NRUJ\WWDQLX NRUSRUDF
UR]G]

=H Z]JO GX QD IDNW *H Z ZL NV]JR FL SUJ\SDGNyZ V\VWHP 0'0 M
LQIRUPDW\F]QHJR $0, E G]JLH WZRUJRQHWG BRIZDWDZLHF RARII
]JDVWRVRZDQLD PRGHOX GDQ\FK SRPLDURZ\FK ]JFEG Q 35 @ IQFOWPL |
LOQOWHJUDWLRQ DW #*HEOMBWBLEQYWHILODWHWVIRU GLVWGBDEXWLRQ F
&RPPRQ LQIRUPDWLRQ PRGHO &WU LHEXWRMRKIOR GAH QR D BUH/UD NO|
X4aDWZLDM LQWHJUDFM V\VWHPX ]DU] G]DQLD SRPLDUDPL ] LC
V]F]HJYOQR FL PRGHO ORJLF]Q\ OLF]JQLND MHVW RSLVDQ\ Z F]
ORGHO WHQ SUJHZLGXMH PBRAWRZGEUHHRUD] VWHURZDQLH W
OLF]QLNLHP : UDPDFK WHJR PRGHOX RGF]\W\ SRPLDUyZ PDM
E\i SRZL ]DQH ]JH JGHILQLRZDQ\P RNUHVHP RGF]\WX
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

5HDOL]DFMD WHFKQLF]QDSV{VN&DRA\Z $0),

)XQNFMRQDOQR i V\WMHPXNWXQURUPDW\F]QHJR $0, ]JLOXVWURZ
RIHURZDQ\P SUFNYX®EN =D]Z\F]JDM Z ]DNUHV GRVWDZ ZFKRG]
VIVWHPX MDN

FDA4R FLRZ\ SURMHNW DUFKLWHNWXU\ UR]ZL ]DQLD
ZVSyaSUDFWDDZERYL OLF]JQLNYyZ GR VA\VWHPX

SODWIRWPB2%HHUYLFH 2ULHQWHGXBRBRERLWIHDAWRDHV]\EN L HC
LOQWHINRFSRQHQWYZ LQWHOLJHQWQHJR RSRPLDURZDQLD

DQDOL]D L GRVWRVRZDQLH PRGHUQL]DFM SURFHVyYyZ RSHUI
SUJHR]ZL ]DQLH LQWHOLJHQWQ\FK SRPLDUYZ

B\ VXQHN3U]\N4A&DG DUFKLWHNWXU\ LQWHOLJHQWQHJR RSRPLDURZDQLD $

UDPDFK DUFKLWHNWXU\ Z\Uy*QRRG®RWDVW SXM FH NRPS
$0, QHWZRUN P HRQHGWA+ ZKOHUD/GV ZD SRPLDURZD L UHMHVWUDE M

%XVLQHVV WR %XVLQHYVR®X\NHZD%O0 04 )LOH WUDQVIHU |DSF
VSRVYE WUDQVIHUX RGF]\WyZ Z IRUPLH SOLNyZ OXE NRPXQ]
FHQWOQHJR V\WWHPX ]DU] G]DQLD SRPLDUDPL 0'06 C W
NUDMDFK SU]\M WR Uy*QH UR]ZL ]DQLD Z ][DNUHVLH WUDQV:
WUDQVIHUHP SOLNyZ Z 1LHPF]JHFK ,%0 WHVWXMH SLORWD?*
'DWDSRZHU NWQUB RIBFHW ELQDUQ\FK ZLDGRPR FL 60/
IDQJXDJH ] OLF]QLNyZ /DQGLV *\U ] SUJHSXVWRZR FL
ZFHQWUDOQ\P UHSR]\WRULXP 0'06

,%0 :HEVSKHUH OHVVDJH+ %XBRNGILZLD LQWHJUDFM DSOLNEL
RSHUDWRUDDNDRHIJ®R FHQWUDOQ\P V\WWHPHP SRPLDUyZ |
RQRZRF]JHVQ\ VWDQGDUG 62%$ RUD] ,(& &,0 &RPPRQ ,QIRUPEL
LQIUDVWUXNWXU\ SRPLDURZHM GDQH V XGRVW SQLDQH Z L
NRPSRQHQWX MHVW DXWRPDW\H®PR NRFRHIRM DREGRRD VXX
LUDSLVDQLH GDQ\FK Z 0'06
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

0'06 +t FHQWUDOQ\ V\VWHP |]DU] G]DQLD GDQ\PL SRPLDUR
ZW\P REV]DU]JH ] SDNWRQHUDRLWURQ HOHWHU :LQXHO

SHWDLO (QHUJ\ 6XSSUBHMUHGD&ZFD HQHRSULHINMREX S %XVLQH
%XVLQHVV JDWHZD\ RWUJ\PXMH RG RSRUDWRBDX GHGHE G
LSURJQR]DFK

OHWHU ,QVWDQ@®MUJHZQ WU]QD ]DMPXM FD VL LQVWDODFM

NWyUH XOHJ&\ DZDULL 3U]\M W DX VRO HNVMX UDU R PRY G LZ Y
]ILUP OXE GHSDUWDPHQWHP RGSRZLHG]LDOQ\P [DQRKNWWDO|
GRNRQDQLD ]JPLDQ Z LQIUDVWUXNWXU]JH SRPLDURZHM \
]JDNWXDOL]RZDQ\ L MHV W R\PR WHT QLH ZD/QHMDXUFKLWHNWX U]

BURGXFHQW OLFKHGUNYM WD DUFKLWHNWXUD XPR*OLZLD Z
DXWRPDW\]IDFM SURFHVX J]DPyZLH NROHMOQ\FK DOUDFQ@ LM Q@ H N
W\FK ]DLQVWDORZDQ\FK

&XVWRPHU :HE 3UHWSQUW\WHOW DUFKLWHNWXUB]QP RSRNALED Z
SUHIHQWDFMH GDQ\FK SRPLDURZ\FK NOLHQWRP SRSU]JH] ,QW

%XVLQHVV 3URFHVV ORPRGKRH®W :HEVSKHUH 3URFHVV 6HUY
DXWRPDW\]DFM L PRQLWRURZDQLH SURFHVYZ EL]QHVRZ\FK
VI\VWH#0X 3UJ]\NaDGRZR VWDQGDUG 2SHQ$0, Z\Uy*QLD NLON
.D*G\ ] Z\PLHQLRQ\FK SURFHVYyZ DNWXDOL]XMH GDQH NRQI
UR]ZL ]DQLD MDN GIQFGQLONO6KHDMGFE ORGXa ,%0 ]DSHZQLD D
LPRQLWRURZDQLHZFSU]JPEREJIX SURFHVYSRSNRQ®MH VL

%XVLQHVV (YHORRGXa ,%0 7LYROL 1HWFRRO ]DSHZQLD ELH
]JGDU]JH DODUPYyZ ] SRV]F]JHJYyOQ\FK OLF]QLNyZ NRUHODENM
]DU] G]JDQLH Z\4 F]JHQLDPL OXE Z\NSRERQXH QLHOHJDOQHJR

,QWHUQDO :HE 3UHVHQWPHPWR *©®QZDODPWREMUDWRURZL FHQWU
]DU] G]DQLD SRPLDUDPL ZHZQ WU]Q DQDOL] GDQ\FK SRPLD!
&RJQRV

'RVWDZF WHM NODV\ V\VWHPYyZ MHVW UyZQLHfPILRP®D]WIUR QW,U
(QWHUSULVH (GBWDRIHN,(VWDQRZL V\VWHP ]DU] G]IDQLD GDQ\PL
DQDOL]\ GDQ\FK : VNADG WHJR SDNLHWX ZFKRG] WDNLH PRGXAa\
PRGX4& XV&FLRYI\FKIE VHUYLKHPR*OLZLDM F\ GZXNLHUXQNRZ

] RSHUDWRUHP 7HQ SDNLHW RSURJUDPRZDQLD XPR*OLZLD

SUJHWZDU]DQLH ]DSLV\ZDQLH L DQDOL] GDQ\FK SRPLDURZ\FK

GZyFK SODWIRUPDWFK SRIFWDRMZIWS 64/ 6HUYHUS L 2UDFOHS 6\\
Z\NRU]J\VW\ZDQ\ SU]JH] RSHUDWRUD V\VWHPX SRPLDURZHJR XF
DSOLNDFML D ]Z4DV]F]D SRZLQLHQ E\i ]DLPSOHPHQWRZDQ\ SU
OLF]QLNYZ LQWHOIHMHQWRVFK ZIBDVWQWHJIUDFM GDQ\FK SRFKRC(
VI\VWHPyZ RGF]J\WRZ\FK FR PR*H PLHi GX*H JQDF]JHQLH Z V\V
VI\VWHPyYyZ RGF]\WRZ\FK 2SLV\ZDQ\ V\VWHP XPR*OLZLD UyZQLH*
ELOLQJRZ\P 3RGVWDZRZHRFHFK\ VIVWHPX W

PR*OLZR i |[DU] G]DQLD GDQ\PL Z MHGQ\P PLHMVFX |D SRPRF

UHGXNFMD F]DVX ZGUR*HQLD SRSU]JH] Z\NRUJ\VWDQLH PR*
LVWQLHM F\PL V\VWHPDPL

SRSUDZD ZLDU\JRGQR FL GDQ\FK
ZVSDUFLH GOD SURFHVX PDVRZHJR ZGUR*HQLD OLF]QLNYy

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN

VWURQD



6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

5\WXQHN3U]\NaDG V\VWHPX $0, ,WURQ (QWHUSULVH (GLWLRQ

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN

VWURQD



6WXGLXP ZGUROHQHDWQMIR SRPLDUX HQHUJLL HOHNW

. 25=< &, , %(1(),&&(1:'52)(1,$ ,17(/(171(*2 320,$58

6SHF\ILNDFMD EHQHILFMHQWYyYZ

BRQL*HM Z WDEHODU\F]QHM

LLQWHUHVDULXV]\ ZGUR*HQLD $0, Z 3ROVFH

U\F]QH

IRUPLH LBISSRMQQRIZDQ®\ FI VENHIZA
3URILOH SRV]F]

SUJHGVWDZLRQH JJRGQLH ] IRUPDWWBRO D] ZR0F BFHHNQE DLG MH Q W D
VHNFML SR ZLHFRQHM UROL L RFJHNLZDQLRP EHQHILFMHQWD ]D

JayZQ\ FHO NWyU\P EHQHILFMHQW SRZLQLHQ VL NLH

$0, BROVFH

URO MDN RGJU\ZD EHQHILFMHQW Z SURFHVLH ZGUR
$0,

RFJHNLZDQLD EHQHILFMHQWD RGQR QLH]2AGNUKRREBEQQH
FKFLDAE\ JUHDOL]RZDi SRSU]JH] WR ZGUR*HQLH

7TDEHOBSHF\ILNDFMD EHQHILFMHQWYZ ZGUR*HQLD $0, Z 3ROVFH

URZDU

*HQLD

WI\LY NVLH

/'S 1D]ZD EHQHILF 5ROD L RFIJHNLZDQLD

2SHUDWRU]\ 6\VW&{Py5SHAQLHQLH Z\PRJyZ UHJXODFML :GUR*HQLH V\\DWEHHH
"\WWU\EXF\MQ\FK SA/HQLHVLHQLD W\FK QDN&aDGyZ Z WDU\ILH G\VWU\EXF\
RS4aDFDOQ\P GOD 26"

3RGPLRW\ NWyUH E G ZGUD*DU V\WVWHP L SRQRV LFL NORMVE W
F] FL Z ]DOH*@PREHOXGEL]QHVRZHJR ZGUR*HQLD V\VWHP
SRGPLRWyZ

3R ZGUR*HQLX E G RGSRZLHG]LDOQH ]D XWUJ\PDQLH V\VWH

2F]JHNLZDQLHP 26' MHVW X]\WWNDQLH JZURWX ] LQZHVWNGEWIG
NRV]WyZ RUD] NRUJ\ FL RVL JDQ\FK SU]H] VDP\FK 26' Q
:GUD*DQLH $0, SRZLQQR E\ii UHDOL]RZDQH Z ]DNUHVLH UJ
NRV]W\ PDUJLQDOQH QLH E G SU]JHNUDF]DU PDUJLQDOQ\FK

SXQNWX ZLGIHMRIRLMF]QH E GJLH ]DSHZQLHQLH RGSH
SUJHQRV]HQLD QDN&aDGyZ L NRV]WyZ ]ZL ]DQ\FK ] VIVWHPDP

q

3

ZL NV]D F]

NRUJ\ FL E G RVL JDQH GRXLHVURFXRZDEWR WL G]LH VWR
QDWRPLDVW QDNA4DG\ QDOH*\ SRQLH & QD SRF] WNX

'"UXJLP RF]JHNLZDQLHP MHVW ]DSHZQLHQLH MDVQ\FK 11
]RERZL INLHP JURPMXRMWMWLIQLDQLD GDQ\FK Z W\P VWDQGD
LFK EH]SLHF]H VWZHP RUD] SRG]LD&aHP RERZL [NyZ PL G]\ X

i NRUJ\ FL ] ZGUR*HQLD $0, MHVW RVL JDQD

X
PF

X $0,
MQHM

V W RAWRO H2
yZ $0, X

Pyz $0,

VD LF]IRQF
D SR]LRF
FMRQDO
NRUJ\ FL

ZLHGQLF
L $0, Z W
UJH] LQC
SQLRZR |
VDG UH

UGyZ WH
EIHVWQLI

2SHUDWRU 6\WWHRK =ZL NV]HQLH EH]SLHF]H VWZD .6(

3UJHVV\ARZHJR 263
2F]JHNLZDQLHP 263 MHVW ZGUR*HQLH SRSU]H] V\VWHP $0,

X]\WWNDQLH ORBPDHSMIOR\ JHQHUDFML UR]JSURV]RQHM

PR*OLZR

2GELRUF\ NR FRZE(/ 2EQL*HOQOAKXQNKNRD HDHOHNWU\F]Q
$QDOL] REM FL JRVWDOL RGELRUF\ QR FRZL SUJ\a FIHQL GR

;L NVID F] @& WHM JUXS\ QLH MHVW ZLDGRPD NRUJ\ FL
Z\NRUJ\VWDQLD PR*OLZR FL LQWHOLJHQWQHJR RSRPLDURZ
NRV]WyZ HQHUJLL HOHNWU\F]QHM %H] RGSRZLHGQLHM HG
RGQR QLH VSRVREyYZ HIHNW\ZHQ@HRINR U] \R/SWD@ DB [] PD FIMULX 1D
E\i SUJHFLZQD ZGUR*HQLX $0, JG\* EUDN ]PLDQ ]DFKRZ
SR4 FIRRGEUR*HQLHP $0, GRSURZWG®HAKER NN D RUWXHNWU\F]Q

VLHFL

MDNLH
DQLD 2F]
XNDFML
WD PR*H
D NRQV

6SyaNL VSU]JHGD*®(/ ODNV\PDOL]DFMD ]XVR X IQX&]LD4

GHWDOLF]QHM .
3UJH] VSyaNL VSU]JHGD*\ GHWDOLF]QHM UR]XPLH VL
RGELRUFyZ NR FRZ\FK

SRGP

2FJHNLZDQLHP WHM JUXS\ SRGPLRWyYyZ RGQR QLH ZGUR*H

L RW\ VSU

DLD $0,
OLHQWD

U\QNX XSURV]F]JHQLH ]DVDG ]PLRIWBUHBGBZFR\RW X GR N

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

/'S 1D]ZD EHQHILF 5ROD L RFJHNLZDQLD

6\WVWHPRZL Z\WZy&dEH\6WDELOL]DFMD SR]JLRPX JHQHUDFML

HQHUJLL HOHNWU\FV\}QHM
A\ yUF\ VAVWHPRZL QLH V JUXS

LQWHOLJHQWQHJR RSRPLDURZDQLD
LUDOH*

.R8]\ PIDMV EKDQMN W
RG VSRVREX SRVW SRZDQLD LQQ\FK JUXS EHQHILFM

2F]JHNLZDQLHP WHM JUXS\ RGQR QLH ZGUR*HQLD $0,

NWyUD Z EH]SR UHG(Q

MHVW,

L VSRVy
HIH]SW Uk
HQWyZ

Z\UyZQEC

HOHNWU\F]QHM FR JPQLHMV]\ NRQLHF]RRUHWRGNK BREIDIAERIFBRNYZ

REQL*\ NRV]W\ Z\WZDU]DQLD HQHUJLL HOHNWU\F]QHM

1LH]DOH*QL Z\WZRWYFB8PR*OLZLHQLH UR]JZRMX (UyGHa UR]JSURV]RQ\FK

HQHUJLL HOHNWU\E SHM
2F NLZDQLD WHM JUXS\ RGQR QLH ZGUR*HQLD $0, WR

XSURV]FJHQLH SURFHGXU\ SUJ\a FIDQAKD Z\WER REYZ QR WL
VWZRU]JHQLH PR*OLZR FL UR]JZRMX JHQHUDFML URJSURV]

HOFHL* Q \
RQHM QD

8U] G 5HIXODFML&(/ :]JURVW NRQNXUHQF\MQR FL Z\*V]D MDNR i UHJXODFML
(QHUJHW\NL
2F]JHNLZDQLD RGQR QLH ZGUR*HQLD $0, WR

GRSURZDG]JHQLH GR Z]URVRWX NNRQNX IHOHUMLL HOHNWU\F

SRSUDZLHQLH MDNR FL UHJXODFML SRSU]JH] GRVW S GR
RUD] MDNR FL HQHUJLL

PLQLPDOL]DFMD ZSa\ZX ZGUR*HQLD V\VWHPX $0, QD Z]UR
]JDSHZQLHQLH RGSRZLHBIQIBFR\BK JXEOHBMHF]H VWZHP GD(
RVL JOLHFLH NRUJ\ FL ] ZGUR*HQLD V\WVWHPX $0, SUJH] M

1QHM
JIHE\ZLV

VW FHQ
\FK
DN QDMYV

BURGXFHQFL L GRMWPBBRE\FLH XG]LDaX Z U\QNX UR]ZL ]D $0,
UR]ZL ]D $0, 5ROD

]JDSHZQLHQLH VSUDZG]RQ\FK ®RSERDIFAMQHHXWUWG]H SRPL
UR]ZL |D

GRVWDUF]HQLH LQIRUPDFML GRW\F] F\FK N]®P\O]MW“@RUR D NRR]
Z\EUDQ\FK IXQNFMRQDOQR FL VI\VWHPX $0,

2F]HNLZDQLD

ZGUR*HQLH RERZL INX LQVWDODFML LQWHOLJIQOWMQLFKVY
JDNUHVLH

JGRE\FLH XG]JLD&X Z U\QNX PDNV\PDOL]JDFMD J\VNX

DURZ\FK

bZ\FK ZGU

Pl GIH S

2SHUDWRU]\ VA\VW&(RPyZZL NVIHQLH XG]LD&aX Z U\QNX XVaXJ WHOHNRPXQLNDF\N
WHOHNRPXQLNDF\SIVIIQ%\SK

JDSHZQLHQLH LQIUDVWUXNWXU\ WHOHNRP XQ L NDSH K1Q M
F] FL VIVWHPX GOD V\VWHPX $0,

2F]HNLZDQLD
Z\NRUJ\WWDQLH LQIUDVWUXNWXU\ WHOHNRPXQLNDF\MQH
PR*OLZR i ZLDGF]JHQLD QRZ\FK XVaXxJ
GRWDUFLH GR QRZ\FK NOLHQWyZ

PDNV\PDOL]JDFMD J\VNX

2 URGNL EDGDZF]&®&(/ =GRE\FLH ZLHG]\ L GR ZLDGF]HQLD Z
UR]J]ZRMRZHILAUBWNMNRPHUF\MQ\
GRUDGF]H

]JDNUHVLH $8RW

5ROD

SUJHSURZDG]HQLH DQDOL] SUJ\JRWRZDZF]\FK RUD] ZVSD

ED]D HNVSHUFND GOD SURMHNWYZ SLORWSERDE IO XGRNZL
2F]HNLZDQLD

]JGRE\FLH URGNyZ QD G]LDArRQDRMIREDGDZF]R

Z\NRUJ\WWDQLH GR ZLDGF]H ] SURMHNWyYyZ SLORWD*RZ\F

N Q\F K

RUD] XV

M Z MDN

MED] Z\NT

JFLH SUJ
DGF]HQL!

K $0,

SRWHQFMDOQ\ XG]LD4 Z SURMHNWDFK SLORWD*RZ\FK RU

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN

VWURQD
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

6SHF\ILNDFMD NRU]\ FL

5R]ZD*DM F NRUUJ\]BRH ] ZGUR*HQLHP $0, Z ZDUXQNDFK SROVNI
XZDG]H IDNW L* V WR Z GX*HM PLHU]JH NRUJ\ FL QDWXU\ SRWH
] QLFK MHVW X]DOH*QLRQH RG

XZROQLHQLD U\QNX HQHUJLL HO®QWX\FDPQOPHM GOD NOLHQWYZ

ZGURQLD WDU\ JRG]JLQRZ\FK Z NWyYyU\FK Uy*QLFD Z FHQLH
W\OH GX*D DE\ LVWRWQLH PRW\ZRZD4D NOLHQWYZ NR FRZ\F

.RUJ\ FL ][RVWD&\ |DNODV\ILNRZDQH MDNR
,OR FLERPRH¥OLZH GR NZDQW\ILNDFWL Z XM FLX SLHQL *Q
-DNR FLREHXGQH GR NZDQW\ILNDFML Z XM FLX SLHQL *Q\P

%H]SR UHSERWWU\FK RVL JQL FLH MHVW X]DOH*QLRQH RG E

GDQHJR EHQHILFMHQWD SRG ZDUXQNLHP JDSHZQLHQLD RGS
LUHIJXODF\MQHJR

3R UHGNWYFK RVL JQL FLH MHVW PR*OLZH W\ONR SRG ZDU>
E G |DFKRZ\ZDi VL Z RGSRZLHGQL VSRVYE QS NOLHQFL
HQHUJLL

2SLV\ SRV]F]JHJYOQ\FK NRU]\ FL JRVWDA&\ SUJHGVWDZLRQH ]JJRGQL
1D]ZD NRU]J\ FL
2NUH OHQLH W\SX NRU]J\ FL ,O0R FLRZD -DNR FLRZD
2NUH OHQLH W\SX NRU]\ FL %H]SR UHGQLD 3R UHGQLD
6]F]HJyaRZ\ RSLV NRUJ\ FL
&]\QQLNL ZS4\ZDM FH QD RVL JQLHFLH NRU]J\ FL L MHM Z\VRN

ZDUXQNL QLH]JE GQH GR WHJR DE\WRU]\ 0 ][RVWDAD RVL
]JDJUR*HQLD SRZRGXM FH *H NRU]\ G0 PR*H QLH JRVWDU F

‘\M WNLHP RG Z\*HM SU]JHGVWDZLRQ\FK ]DVDG V NRU]J\ FL PD
ZUDPDFK VHNWRUD HOHNWURHQHUJHW\F]QHJR SU]H] FDa SROV
QDWXU\ SR UHGQLHM

]JDNUHVLH SUDF OH*D&4D LGHQW\ILNDFMD NRU]J\ FL ] ZGUR*H
NZDQW\AILNDFML : UDPDFK SUDF RGE\4\ VL ZDUVIWDW\ ] SU]F
SUJHG\VNXWRZDQR NRU]J\ FL GOD W\FK EHQHILFMHQWYZ : FHC(
ZVWXGLXP GOD SRJIRVWDa\FK EHQHILFMHQWYZ QDOH*DARE\ SU]JH?¢

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN

VWURQD



6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

UyG

.RU]J\ FL PDNURHNRQRPLF]QH

NRUJ\ FL

PDNURHNRQRPLF]Q\FK

| ZRIYODQWWKS RaHF] Q

LQWHOLJHQWQHUR*QRRIQIRUGZLH JUXS\

NWyUH ]JRVWDQ

7TDEHODRU]\ FL PDNURHNRQRPH@IQH$D ZBEBROVFH

REIKI QL

.RU]\ FL ]ZL |P®WRFHQLHP VDPHJR LQWHOLJHQWQHJIR SRPLDUX

.RUJ\ FL SHUVSHNW\ZLF]QH
LQWHOLJHQWQ\FK VLHFL AVPDUW JULG"’

RVL JQL WH GRS

/S 1D]ZD NRU] .RU]\ @ 6]F]HJyaRZ\ RSLV NRU]\ &]\QQLNL ZSa\zDM FH QD
LOR FLRZD RVL JQLHFLH NRUJ\ FL | MHM
MDNR FLRZ Z\VRNR i
3RSUDZD ' OR FLRZD 2JUDQLF]HQLH JOREDOQHJIJRHWW\WR NRU]J\ it GAKJRIDOR?
HIHNW\ZQR FIDNR FLRZD HQHUJLL HOHNWU\F]QHM ]FADIDI) RVRIL@X FLHHA
HQHUJHWIF]QHM MHM NRQVXPSFML D WDN*NREFINYZFEURFHQLD [$0, SR
JRVSRGDUNL HIHNW\ZQR FL LQZHVW\FMWVWVRBEH 26"
VSRZRGXMH PQLHMVIH
IDSRWUJHERZDQLH QD HQHbUYHIE GQD MHVW JPLUDQD
SLHUZRWQ D W\P VDP\P R]@gLK*WHNRQVXPSF MQ\FK
HPLVML &2 RGELRUFYZ
2GaR*HQLH ,OR FLRZD :\QLND WRL]Q)\ ]DFKRZD, 2JUDQLF]HQLH JORE|DOQHJR
ZF]DVLH -DNR FLRZD NRQVXPHQFNLFK RGELRUFyR SROMWHARZDQLE QD HQHU.
QLHJE GQ\FK UHGXNFMD Uy*QLF\ PL G]\HGXNDFMD RGELRMF|yz ]PLD
LQZHVWI\FML REFL *HQLHPVWEHFLSR]D ]DFKRZD NRQVXPHQFNLFK
ZQRZH PRFH VIFI\WHP RJYyOQH ]JPQLHMVRBEGLRUFyZ HQHUJLY
Z\WZyURUD] ]JDSRWUJHERZDQLD QD HQHUJL
JPQLHMV]HQLH HOHNWU\F]Q
QLH]E GQ\FK
LQZHVW\FML Z VLHi
SUJHV\aRZ
SRSUDZD MDNIRNRLFLRZD '‘DQH R UJHF]\ZLVWHM MDNRRRLL HRJMWRILGLX]\VNDQLD SU]H
UHJXODFML U\QNX GRVWDUF]DQHM NQHHQWRZBHJXKIODUDRUD GDQ\F
OHSV]D NRQWUROD G]L NL VIVWHPRZL $0, GD 88GSRZLHGQLR |DJUHJRZDQ\F
8U] GX SHIJXODFML PR*OLZR i UJHF]\ZLVWHJR LGRVWRVRZDQ\FK GR MHJR
(QHUJHWANL LZLDU\JRGQHJR PRQLWRURSRWUDPAE*H WR Z\PDJDi
85( MDNR FL XV&4XJ ZLDGF]RQ\RXBYQHJR QDNA&DGX HUDF\
GJLDabOQR FL VHNWRU]H HOHNWURHQHUJZHWM\GXQSP JHWZRU]JHQLD VXUR
ZVHNWRU]JH GDQ\FK JELHUDQ\FK [SUIH]
HOHNWURHQHUJH ‘IL NL LQlRUPDFMRP]ELHUQQV\%Q,HP 50
W\F]Q\P SU]JH] VA\VWHP $0, 85( E G]LH '
OHSLHM SUJ\JRWRZDQH GR RFHQ\
HIHNW\ZQR FL LLQFH\RE\FKIL V
UHDOL]RZDQ\FK SU]JH] 263 L 26"
OR*OLZH E G]LH JEXGRZDQLH
UHJXODFML ERG(FRZHM RSDUWHM
RZVND(QLNL MDNR FL GRVWDZ HQHUJLL
3RSUDZD -DNR FLRZD .RUJ\ U ]ZL ]DQD MHVW ]/ :JURVW ZLDGRRRWFEyRGE
EHISLHF]H VWZD PR*OLZR FL ZGUR*HQLD Z Z\QLNX LFK HGXNDOFML
HQHUJHWAF]QHJIR PHFKDQL]PyZ ]DU] G]DQLD
.6 ( SRS\WHP X RGELRUFyZ =DSHZQLHQLH RGSRELHGQLH
UHJXODFML ]DFK FDM F\FK
RGELRUFyZ GR ZLDGF]HQLD
XVaxXJ ]DU] G]DQLD §RS\WHP

, QVW\WXW (QHUJHW\NL
2GG]LD4& *GD VN
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

7TDEHODRU]\ FL PDNURHNRRMNDODAOAH ] ZGUR*H QMWQLBKI IV LKOFAHO L JH

/S 1D]ZzD NRU] .RU]\ @ 6]F]HJyaRZ\ RSLV NRU]\ &]\QQLNL ZSa\zDM FH QD
LOR FLRZD RVL JQLHFLH NRUJ\ FL | MHM
MDNR FLRZ Z\VRNR ii
SRWHQFMDa -DNR FLRZD 6PDUW PHWHULQJ MHVW QLRDEIBRPR i GDOV]HJIR UR]ZF
UR]ZRMX HOHPHQWHP GRRURJ@RMX] Z NLHUXQNX VEDUW [JULGX
JHQHUDFML VPDUW JULGX GRVWRVRZDQLH VLHFL 26"

URJSURV]RQHM
6PDUW JULG ZVSRPR*H UR]ZyM
UR]JSURV]RQHM JHQHUDFML SR4R*RQHM
EOL*HM SXQNWyZ RGELRUX Z W\P
(UyGHa JDJRZ\FK RUD] 2=( D WDN*H
ORNDOQ\FK HOHNWURFLHSA4RZQL

OLNWRyGaD E G PRJa\

IXQNFMRQRZDU Z VIVWHPLH
G\WWWU\EXF\MQ\P QLHRIDNaAyFDM F MHJ
QRUPDOQHM G]LD4aDOQR FL

(IHNWHP SRZ\*V]HJR E G]LH
PQLHMV]H REFL *HQLH (UyGHa
NRQZHQFMRQDOQ\FK RUD]
JPQLHMV]HQLH SUJHBELZYZ Z
SUJHV\AaRZHM

*HQHUDFMD UR]JSURV]RQD PR*H
RND]Di VL UHDOQ\P NRQNXUHQWHP
JHQHUDFML VIVWHPRZHM FR

7S4\Q ARE\ NRUJ\WWWO®OLH QD NRV

SHUVSHNW\ZEDNR FLRZD OR*OLZR i SUJ\4& FIHQLD GRRQHFE]QR it GDOV]HJIR UR]ZF
SRSUDZ\ ZL NV]HM OLF]E\ (UyGH4 SRARLRIQVEENX VEDUW [JULGX
EHISLHF]H VWZD EOL*HM SXQNWyZ RGELRUXGRVWRVRZDQLH VLHFL 26°
GRVWDZ HQHUJLL PLNURJHQHSDRMPRQ®

$ZDULH Z VLHFL G\WWU\EXF\MQHM 61
IQQ Z PQLHMVI]\P VWRSQLX E G
SURZDG]L4\ GR EUDNX ]DVLODQLD
XRGELRUFyZ NWyU]J]\ JRVWDQ
]JDVLOHQL SU]JH] JHQHUDFM
URJSURV]RQ

SHGNWFMD HPLVMR FLRZD 5R]ZyM JHQHUDFML UR]SURWRIRIHFNIQR i GDOV]HIR UR]ZF

&2 RSDUWMMRWQHM F] FL R Z=ZNLHUXQNX VEDUW [JuLGX
SDOLZD JD]JRZH VSRZRGXMERVWRVRZDQLH VLHFL 26"
REQL*HQLH HPLVML &2

.RU]\ FL GOD 2SHUDWRUYZ 6EXWHWPQYFKRVWU

2VL JQL FLH SUJH] 26' NRUJ\ FL | ZGUR*HQLD LQWHOLJHQWQH.
RSW\PDOL]DFML SURFHVYZ EL]QHVRZ\FK RSHUDWRUyYZ 2SW\PDOI
SRZLQQR QDVW SLi SUJHG ZGUR*HQLHP LQWHOLJHQWQHJR SRPLI

3U]\ REHFQ\R/REER XVWDODQLD WDU\lI G\WWU\EXF\MQ\FK ]ZL N
G\WWU\EXF\MQHM E G]LH PLDAR SU]JHAR*HQLH QDQUSDGHY\ P/ W B K N
WDU\IRZ\P 1DWRPLDVW SU]J\FKyG UHJXORZDQ\ SUJHGVL ELRUVW:
HIHNW H BID4& Z]JURVW SUJ\FKRGyYZ | W]Z RSIHBIW URR GHDWLNDR 2 RAFK

ELHUQD F]\ RVL JQL FLH GRGDWNRZ\FK SU]\FKRGyZ QLHNRQFH
F] & RSLV\ZDQ\FK SRQL*HM NFHAMNELVEVB]EH BKRU]J\ FL RGELRUFyZ

5yZQLH* RVL JQL FLH SU]JH] 26' NRU]J\ FL SROHJDM FHM QD ]PQLF
PR*H VNXWNRZDU ]JPQLHMV]JHQLHP LFK SUJ\FKRGYZ UHJXORZDQ
UHGXNFML NRV]WyZ RSHUDF\MQ\FK 26' SRPL G]\ RGELRUFyZ NR |
XDOH*QLRQ\ RG ZVSyaF]\QQLNyZ SRSUDZ\ HIHNW\ZQR FL NWyU}F
RNUHVDFK UHJXODFML
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

7DEHODRU]\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD 2SHUDWRUyZ 6\VWHPyZ "

/S 1D]zD NRBL .RUJ\ U "RU]J\ U 6]F]IHJyaRZ\ RSLV NRU &]\QQLNL ZSa\ZDM F
LOR FLR:Z EH]SR UHC RVL JQLHFLH NRU]J\ R
MDNR FL SR UHGQ Z\WVRNR ii

D 2EQL*HQLH
Uy*QLF\
ELODQVRZHM VWUDW
KDQGORZ\FK

'OR FLRZDWH]SR UHGQLDSYRZDGIHQLH LQRHOLJHQMFMRQDOQR i

SRPLDUX GRVWDUF]\ GIBREKQQD ]DSHZQU

H QD
LLMHM

OLF]QLN
D

XPR*OLZLDM F\FK VI\EVPFODUPRZDQLH RSHUDWRUL

LEDUG]LHM VNXWHF]QH SUYBKDPDQLSXODF

Z\NU\ZDQLH QLHOHJDO%ﬁﬁR ] i
SRERUX HQHUJLL HOHN \E]\I?JB'D'%%HOJLRZQ

QLHO
OQLHMV]D SRGDWQR i QIRQLHF]QH MHVW
PDQLSXODFMH SU]\ OLFIGURXDG]HQLH

/LF]QLNL HOHNWURQLFJIQH\HOLIJHQWQHJR

EDUG]LHM RGSRUQH QDRGRMIADWREAHD QLD
JHZQ WUJQ\FK SyoO JELRUF]J\FK JUXS
PDJQHMW\FKQLHFK FDM LQG\ZLGXDOQH S
GR PDQLSXODFML :D*QEGRVWDZ\ MDNR S
FI\QQLNLHP MHVW UyZQUHFHUHQF\MQHJR

ZLDGRPR i NOLHQWD *
MDNDNROZLHN PDQLSXGBEMRYWHOLIHQW

H
XNaDG]LH SRPLDURZz\P EP&FQk Z\NUVZDQL
QDW\FKPLDVW\MJQDOL@% - DOQHJR S
GR RSHUDWRUD SHaQL RVL JQ u
NRQLHF]QD E G]LH
GRGDWNRZD DSOUL
MEXVLQHVV LQWH
W\SXM FD NOLHQV

PRJ QLHOHJDOQL
HQHUJL HOHNWU

E 2EQL*HQLH
Uy*QLF\
ELODQVRZHM VWUDW
WHFKQIKF]Q\F

'OR FLRZD®H]SR UHGQLBQLHMV]H VWUDW\ HQHUWRIIRVL JQL FLD RS

ZOLF]QLNDFK NRUJ\ FL QLH MHV
/JLFIQLNL LQGXNF\MQH TRHEIRFHMMH LQWH
ZL NV] PRF QL* OLF]QLRBRPLDURZDQLD
HOHNWURQLF]JQH RN Z\PLDQD ZV]\VWN|
ZSUJ\SDGNX OLF]QLND OLF]QLNyZ LQGXN
MHGQRID]RRAHJIR L HOHNWURQLF]QH
ZSUJ\SDGNX OLF]QLND DQDOL]JLH WHM NH
WUyMID]RZHJR 3RQDGWR i SRG XzZDJ L
OLF]QLNL HONNWURQLFH@HUJLL MDN NH
ZVWDQLH UHMHVWURZDRR]XXY¥ NIRPXQLND
HQHUJLL HOHNWU\F]QHRLEDPQLND LQWHOI
QL*V]\P SR]JLRPLH SRERNWR®D WR LOR i
OLF]QLNYZ LQGXNF\MQ\EKDOH*QR FL RG |
RUD] GRVWDZF\
3UDZGRSRGREQ\P
PRGXa& WHHQ Z2K*RM
HQHUJLL QL* Z\QHR
3U]\ Z\ERU]H GRYV
QDOH*\ W NZHVW
]ZHU\ILNRZ®SLIHUH
WHM SRGVWDZLH
RV]DFRZDi ELODQ
IX*\ZDQHM SUJH] «

M L

Z\NU\FLH
RERUX H(
UyZQLH*

EXQNWyZ
M F\FK
QNW\
RPLDUX

Q\ SRPLD
D

RERUX $
NRUJ\

NDFMD W
DOLJHQF
yZ NWyl
H SRELH!
F1Q

LV\ZDQH
W QLH]E
DLIJHQWQ
\WVWDUF]
FK
F\MQ\FK
3RQDGW
UJ\ FL QI
DR
QVXPXM|
E\M Q\
JHQWQH
hy*QL VL
HFKQRO

MHVW *
h
VL NRUJ\
VDZF\

QD
PR*QD

V HQHUJ
LFJQLNL

BQLNQL FLH ,OR FLRZD%H]SR UHGQLBR gUR*HQLX LQWHOLJHRW®NRGF]\WyZ U

NRVIWyZ
RGF]\WyZ
OLF]QLNyZ
WUDG\F\MQ\FK

RSRPLDURZDQLD QLH E]JEVWDQ XQLNQL
SRQRV]RQH NRVIW\ U FI@DMKRPLDVW 26’ E
RGF]\WyZ OLF]QLNyZ SRQRVL& NRV]W\ ]
WUDG\F\MQ\FK 'RW\F]\ MRGF]\WDPL ]GDO
]DUYZQR RGF]\WyZ
SODQRZDQ\FK ]ZL ]DO\FKPQDOL]LH WHM N
JURJOLFIDQLHP NOLHQWPOHibEIL U SRG
LQLHSODQRZDQ\FK ]ZL |POHNWIZ HIHNW)
JH ]JPLDQ VSU]JHGDZF\ HOWMYUD QDNDJX
FI\ UHNODPDRN®LHQwWD YIHFI\ZLVW\ ]DNa

HOLPLQDFM SURJ
2GF]\W\ U FIQH E G

LGRNRQ\ZDQLH F]
Z\NRQ\ZDQH WV\WNXRBRFML RGF]\WyZ 3U]\ W
DZDULL VI\VWHPX ]JDAR*HQLX RF]HN
WHOHNRPXQLNDF\MQHJRRV]W RGFI\WyZ ]

E GJLH QL*V]\ RG

WUDG\F\MQ\FK

F]1Q\FK
vV H
G]LH
ZL 1DQH
D\PL

RUJ\ FL
XZDJ
QR FLR?Z
MH RGF]
DGD

QR]
VWV]\FK
DNLP

MH VL
GDOQ\FK
RGF]\WyZ
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

/'S

1D]zD NRBL .RUJ\ 4 "RU]J\ U
LOR FLR:Z EH]SR UHC
MDNR FL SR UHGQ

2EQL*HQLH
NRVIWyZ RMIHUD
QD OLF]QLNDFK
GRNRQ\ZDQ\FK X
NOLHQWD SR]D
RGF]\WDPL

6]F]IHJyaRZ\ RSLV NRU &]\QQLNL ZSa\ZzDM F

JOR FLRZD%HISR UHGQLDRy]\ g GRW\F]\

RVL JOLHFLH NRU]J\ H
Z\VRNR U

YXQNFMRQDOQR i
ZLQG\NDF\MQ\FK Z\a FIBBRZLQQD SR]zZDOL
LSRQRZQ\FK ]D4a FIH SRIGDOQH Z\NRQDQ
VS4DFLH QDOH*QR FL RIXIINFML
UHJXODFML JHJDUD VWHUXM FHJR
WDU\IDPL &]J\QQR FL WH E G

PRJAa\ E\U GRNRQ\ZDQH

]JGDOQIRIIRPX

AG\VSR]\WRUQL"~ EH]

NRQLHF]QR FW HSWHELHA

.RQLHF]QR & Z\MD]GX GR
NOLHQWD SRIRVWDQLH MHG\QLH
ZV\WXDFML DZDULL V\VWHPX
WHOHNRPXQLNDF\MQHJR

H QD
LLMHM

OLF]QLN
i QD
H W\FK

2EQL*HQLH
NRVIWyZXRIEVa
NOLHQWD

'OR FLRZD®WH]SR UHGQLBHGXNFML XOHJQ NRV]W\H]EQ® MHVW LQ

WHFKQLF]QHM REVAXJLWO@WHPEW$0, ] LQ(
% G]LH WR ]ZL ]DQH VI\VWHPDPL ,7 26'
]PQLHMV] OLF]E UHNOWDWIFHPEMHIMMCHU 6
QSE4a GQ\ RGF]\W

X]\WNLZDQLHP LQIRUPDFML
RDZDULDMPK @ RUD]

NUYWV]\P UHGQLP FIDVHP QD

MHGQ UHNODPDEM

WHIJUDFM
\PL

Qs

&$'$

3RWHQFMDOQR FLRZD3R UHGQLD
REQL*HQLH

NRVIWyZ

OHJDOL]DFML

XNaDGyZ

SRPLDURZ\FK

SRG ZDUXQNLHP

ZGUR*HQLD

OHJDOL]DFML

VWDW\VW\F]QHM

%H] ]JPLDQ\ ]DVDG OHJDQRLDRMLZ\VWDUF]
OLFLNYyZ NWyUH RERZL QXME\ OLF]QLNyZ
REHFQLH SR ZGUR*HQLXWW@RUJHQLH JUX
QDVW SL Z]JURVW NRV]WYHSUH]HQ WK WIZ Q)
OHJDOL]DFML JG\* WU]ERWUIHE\ OHJDOL
E GJLH Z\NRQ\ZDi FR D\RILBIQD ]QDF]QHM
FR  ODW IXQNFMRQXM F\FK
OLF]QLMWNUEVLH N

_RV]W\ OHJDOL]DFML XNSDIGRBL QD Z\EUT
SRPLDURZ\FK RIUDQLFIVSUH]HOWDW\ZJ
PR*QD JayZQLH SUJH] |RjUDQLFJHQLH N
XSURVIFIHQLH SURFHV )5 D0 L]DFML ZWy
OHJDOL]DFML SRQRZQHM
5HNRPHQGRZDQD

ZLHOX NUDMDFK VWRXMH Yk 0HIDOL]D

OHJDOL]DFM VWDW\VWH:L]Q]%LWEWVF]Q\FP
3ROVFH QLH MHVW WR PRROb&Hy

]JH Z]1JO GX QD EUDN SRGVWDZ

GR VWZRU]JHQLD VWDQGDUGYZ QD
SRWU]JHE\ OHJDOL]DFML
VWDW\VW\F]QHM /HJDOL]DFMD
VWDW\VW\F]QD E G]LH PR*OLZD
GRSLHUR SR Z\PLDQLH OLF]QLNyZ
QIV]HURNOVNDR XPR*OLZL
VWZRUJHQLH JUXS
UHSUH]HQWDW\ZQ\FK QD
SRWU]JHE\ OHJDOL]DFML ZWYyUQHM
SU]H] ZSURZDG]HQLH
KRPRJHQLF]Q\FK VWDQGDUGYZ
GOD OLF]QLNyZ

/HIDOL]DFMD SH4aQD MDN
SURZDG]L VL REHFQLH Z\PDJD
GHPRQWD*X OLF]QLND X NOLHQWD
LPRQWD*X ]DOHJDOL]RZDQHJR
GRPWF]HQLD JR GR SXQNWX
OHJDOLYDFHWEURZDG]HQLD
SURFHVX NRQVHUZDFML
LOHJDOL]DFML SRQRZQHM .RV]W
WDNLHJR SURFHVX MHVW Z\*V]\
QL* NRV]W QRZHJR
]JDOHJDOL]RZDQHJR OLF]JQLND

DM FHM
QD QRZH
S
\
]IDEML ZV
F] FL
REHFQLI
LONX OD
QLH JUX
\FK
RVIWyZ
UQHM

IPLDQD
FML GOD
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

/S 1D]zD NRBEL .RUJ\ 4 .RUJ\ G 6]F]HJyaRZ\ RSLV NRU &]\QQLNL ZSa\zDM Fji QD
LOR FLR: EH]SR UHC RVL JQLHFLH NRUJ\ HL L MHM
MDNR FL SR UHGQ Z\VRNR i
SHGXNFMD ,OR FLRZD®H]SR UHGQLRpo  HMV]HQLX XOHJQ NRMIMRIQWHJUDFWD $0,
NRV]WyZ DQDOL] Z\NRQDQLD RUD] DQDOUJLQQ\PL VIVWHPDPL ,7
]ZL JDQ\FK QLH]E GQ\FK SRPHDWXyZ Z
]ZDUXQNDPL Z\GDZDQLD ZDUXQNyZ
SUJ\a FIHQLRZ\ SUJ\4 FIHQLRZ\FK
PL ZV]F]HJYyOQR FLHEOD (UyG
Z\WZyUF]\FK RUD] GX*\FK
RGELRUFyZ
6\WWHP $0, SR]ZROL QD
JELHUDQLH GDQ\FK
RUJHFJ\ZLVW\FK SU]JHS4\ZDFK
PRF\ SRV]F]HJyOQ\FK
VHIPHQWDFK ¥LGFH 1LH
NRQLHF]QR FL
SU]JHSURZDG]DQLD
GRGDWNRZ\FK SRPLDUYZ
ZFHOX Z\GDQLD ZDUXQNyZ
SUJ\a FJHQLD
SHGXNFMD ,OR FLRZD®H]SR UHGQLBpyw SL ZJURVW ZROXP.RQX\ & JRVWDQLH|RVL JOQL
XWUDFRQ\FK XVaxJ G\WWU\EXF\MQ\FRVI\ONRRRE X Z NWyUy\P
NRUJ\ FL ZZ\QLNX NUYWV]HJR F]DMXW SL ZJURVW FROXPHQ
Z\QLNDM F\FK XVXZDQLD DZDULL PQLXWAXNHMG\VWU\EXF\MQHM
J]EUDNX GRVWDZ OLF]E\ DUDYINURWV]HIJR ODWDFK NROHMP\FK QDV
HQHUJLL FIDVX SRQRZQHJR ]Da RfBERGEN VWDZHN
HOHNWU\F]QHM NOLHQWD SR XUHJXORZ®\WMWU\EXF\MQ\FK
]JDOHJA&\FK QDOH*QR FL
SHGXNFMD ,OR FLRZDAH]SR UHGQLDRy|\ FL MHVW JPQLHMV]SIQNSD@BXVNDO P
QLH FL JDOQ\FK RNUHVX VS4DW\ QDOH*QRUWL RUMILH E GJLH GX*D
QDOH*QR FL UHGXNFMD VDOGD QDOHEARINROVFH SUDNW\N
QLH FL JDOQ\FK 6SRZRGVOWHRZVRMHVW *H
UHGXNFM NRV]WX XWURBWDSO®NX XPyZ
Z\WWRNLHJR SRILRPX NDSIRPBOHNVRZ\FK U\]\NR
REURWRZHJR NUHG\WRZH SRQRML VSyaN
) REURWX NWyUD J4DFL 26"
OR*OLZR @ JGDOQHJIR  yyvaxy G\WWU\EXH\MQD
z\a FIHLD GRVWDZ HQHUE )\ 4y GRW\F]\ MHG\QLH
MDNR ZLQG\NDF\MQ\ URGHAILHORQ\FK XPyz
G\WF\SOLQXM F\ NOLHQW \EXF\MQ\FK| QDOH*Q
tNRQWUROD ]DGaX*HQLDy \wxax QLHOHJPOQHJIR
:\PLDQD XN4DGyZ QD XN# UX RUD] RSapw
XPR*OLZLDM FH ]JGDOQH: RGDWNRZ\F K
ZVWUJ\P\ZDQLH GRVWDZ
HQHUJLL HOHNWU\F]QHMX@RFMRQDOQR i|OLF]QLN
SRWHQFMDOQH QDU] G]SRZLQQD SR]ZDOQu QD
ZLQG\NDF\MQH Z SRVW SERYDQHXRGAa FIHQ[H
ZREHF RGELRUFRZ NW SU]JH& FIHQLH QD WU\E
ZVWUJ\PDQLH HQHUJLL SIW\HVESADWRZ\
XWUXGQLRQH D QDZHW__, )
QLHPR*OLZH OR*H E\U NRQLHF]QD
]JPLDQD XUHJXORZD
OR*OLZR i VI\ENLHJR SUDZQ\FK WDN DE\
XUXFKRPLHQLD V\VWHPXPR*OLZLDA&\ ZVWP]\P\ZDQ|
SUJHGS4DWRZHJR 1L*VHRVRWIW Z W DWLH [[DNUH
WDNLHJR UREZL |DQLD :H:4RV]JHFK QS
SUJH& FIHQLH V\VWHPX SUJHZLG]LDQR RJIJYDQLF]HC
QDVW SXMH DXWRPDW\BRERUKHGER SR]LRP X
NRQLHF]QR FL Z\PLDQ\ RN@DRBXP E\WRZHJR
SRPLDURZHJR
:\*V]D MDNR %H]SR UHGQLB\wWHP LQWHOLJHQWQHILRI]E GQD MHVW [ QWHJUD
GRVWDZ HQHAULINV]R FL RSRPLDURZDQLD SR]ZROW QB PX $0Q\PL
HOHNWU\F]QMMNR FLRZD RJUDQLF]HQBMI]FHWX X V\WWHPDPL ,7 26'|QS
DOH ZGRVWDZDFK HQHUJLL 6&$'$
Fl FLRZR

LOR FLRZD

NOLHQWyYyZ 5HGXNFML XOHJQLH
FIDV XVXQL FLD DZDULL
LQIRUPDFMD R DZDULL E G]LH

XJI\WNLZD@D @ RUD]
OLF]ED DZDULL

= UHGXNFM OLF]E\ DZDULL
1ZL 1DQ\ MHVW VSDGHN NRV]WX

LFEK XVXZDQLD
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

/S 1D]zD NRBEL .RUJ\ 4 .RUJ\ G 6]F]HJyaRZ\ RSLV NRU &]\QQLNL ZSa\zDM Fji QD
LOR FLR: EH]SR UHC RVL JQLHFLH NRUJ\ HL L MHM
MDNR FL SR UHGQ Z\VRNR i
/HSV]H -DNR FLRZPH]SR UHGQLDG|RUPDFMH GRVWDUF | RD#] B GE®ID MHVW [ QWHJIUD
SODQRZDQLH LOQWHOLJHQWQH RSRPLEUWREZBRX IS0, ] LOQ\PL
Z]DNUHVLH SR]ZDODM QD OHSV]H V\VWHPDPL ,7 26'
HNVSORDWDFML OHG]HOLH SR]LRPYZ
UHPRQWYyZ REFL *HQLD VLAFLIRUDPY+JIQL FLH NRUJ| FL E G]L
LLQZHVW\FML Z SRV]F]JHJYOQ\FK F] FLUSHRR*RRIBVLH
ZVLHFL VIVWHPX G\WWU\EXF\MQHJR FR
GRW G QLH E\4R PR*OLZH
OR*OLZR il SUHF\]\MQHJR
OHG]HQLD GRVWDZ HQHUJLL RUD]
MDNR FL SDUDPHWUyZ GRVWDZ\
'RVW S GR LQIRUPDFML
QLHPR*OLZ\FK GR X]\WVNDQLD Z
WUDG\F\MQ\P V\VWHPLH
G\WWU\EXF\MQDP X4DWZ
]DU] GIDQLH VLHFL EDUGI]LHM
SUHF\]\MQH SODQRZDQLH
NRQLHF]Q\FK UHPRQWyZ RUD]
SRWUJHE LQZHVW\F\MQ\FK
(OLPLQDFMD AFK\ELRQ\FK’
LQZHVW\FML ¥MWHFNIRZKF K
NWyUH QLH SUJ\QRV]
VSRG]LHZDQ\FK NRUJ\ FL
URGNL E G LQZHVWRZDQH
SU]JH] 26' Z VSRVYE EDUG]LHM
HIHNW\DGHNZDWQ\ GR
SRWU]JHE FR SUJ\ W\P VDP\P
SRILRPLH QDNA4DGyYZ GD Z\*V]
MDNR i
‘UyGaR OR FLRZD®WH]SR UHGQLD |poH*QR FL RG LQWHUMQNPMRQDOQR i|OLF]QLN
GRGDWNRZHJR ]DLQVWDORZDQ\FK XU] SRELQQD QD WR §R]ZDODU
SUNNFKRGX GOD VSU]JHGDZF\ PRJ E\u ]
26" + i ZVWDQLH SUH]JHQWRzD#RORMHZUYFLG X4DJ  *H
PR*OLZR i RIHUW\ SURPREMH OXEMHVW Z\VRFH
X*\FLD QRZ\FK SRZLDGRPLHQLD GOD N®Y# RGREQH
OLF]QLNyZ MDNR FHSUTVFKYG UHJXO[RZDQ\
NDQDA&X 26" MDNR Z4D FLFLHO ORB]QRNWADQLH REQL*RQ\
LQIRUPDF\MQR RUD] NDQD&aX NRPXQLNRNMRVE\AERGDWNR|Z\FK
PDUNHWLQJRZHJR SRGPLRWHP ZLDGF] F\BUJ\FKRGWDNLFK KVaXxJ
GOD XVaXJL AGRVW SX GR OLF %iND' )
VSU]HGDZFyZ GOD ZV]\WWNLFK VSUJHGDRPJL NRUJ\ U GOD 26
QD QLHG\VNU\PLQXM F\ER*H'E\0 EDUGJR QLVND O>
ZDUXQNDFK PR*H RJyOH QLH Z\VW SLi
:JURVW 'OR FLRZD%H]SR UHGQLRZ| NV]HQLH JDNUHVX .RUJ\ & JRVWDQLH|RVL JQL
SUJ\FKRGyZ SRGPLRWRZHJR RGELRUWFWIZNRRE X Z NWyU\P
]SUIHNURF]H XNWyU\FK GRNRQ\ZDQ\ IEVW SL Z]JURVW BUJ\FKRG
PRF\ RUD] SRPLDU W\FK SDUDPHWURRDRALDJQ\FK W\W[Xxayz
SRQDGXPRZQH NWyU]J\ V UR]JOLF]DQL ]|DDWRFK NROHMQ\FK QDVW

JR SRERUX

HQHUELHUQHM

SUJHNUDF]DQLH VSRZRGXMEHN VWDZHN
ZJURVW SU]J\FKRGyZ 26'G\VWU\EXF\MQ\FK

JWHJR W\WXaXx
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

.RU]J\ FL GOD 2SHUDWRUD 6\VWHPX 3UJHV\ARZHJR

7DEHODRU]\ FL ] ZGUR*HQROWOH LOD 2SHUDWRUD 6\VWHPX 3U]JHV\aRZHJ

/S 1D]zD "RUJ\ @ RUJ\ 6]F]HJyaRZ\ RSLV NRUJ\ | &]\QQLNL zsa\zDM| FH QD
NRUJ\ FL LOR FLRZ EH]SR UHG RVL JQLHFLH NRUJ\ FL L M}
MDNR FLI SR UHGQLE Z\VRNR ii
OR*OLZR U4 -DNR FLRZ®DR UHGQLD 8]\WNDQLH GRGDWNRZHM PRSELZDR HQLH
|bU] G]DQLD Z ]DNUHVLH SODQRZDQLDNRFSDW\EHLPQR| FL
SRS\WHP X SU]JHVVARZHM RUD] |DSHZWLW@HPSERWRNRAYZ
RGELRUFyZ EH]SLHF]H VWZD HQHUJHW®RPREBILRDFML PL G]\
26' D 263
=JRGD RGELRUFyZ
NR FRZ\PKLEK
RG4& FIDQLH
OLPLWRZDQLH PRF\ QD
SUR E 263
%LH* FD -DNR FLRZDR UHGQLD 8]\WNLZDQLH ELH* FHM LQiRERDGMHQLH
LQIRUPDFMD RSUDF\ JHQHUDFML UR]SUNRRRBRDWMELOQR| FL
RSUDF\ ZW\P 2=( SU]\a FIRQ\FK G/RVWHP$BRWRNRayZ
JHQHUDF ML VLHFL 26' SR]ZROL QD OHERPXQLNDEML PL G]\
URJSURVIRQHM SODQRZIUDAH VLHFL 26" D 263
SUJHV\4RZHM RUD] (UyGH4& }
VIVWHPRZ\FK -HVW WR NRUJ\ G
SHUVSHNW\ZLF|QD

1zL ]DQDH]ZRMPI-IP

VPDUW JULGTX
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6WXGLXP ZGUROHQHRWQMIR SRPLDUX HQHUJLL HOHNWU\F]QH

1DOH*\ JZWYZDJ
PR*H RVL JQ U Z Z\QLNX ZGUR*HQLD $0,

.RU]J\ FL GOD RGELRUFyZ HQHUJLL HOHNWU\F]QHM

*H ZL NV]D F]

i WHM JUXS\ NOLHQWYZ Q
2VL JQL FLH QL*H

LH PD
M RSL\

]JDUYZQR RG UR]ZL ]DQLD NZHVWLL RSLVDQ\FK QD SRENWNX W

ZSURZDG]JHQLH WDU\lI JRG]JLQRZ\FK

MDN L

BUJHSURZDG]HQLD VIJHURNR ]JDNURMRQHM DNFML LQIRUPDF\NM

=DSHZQLHQLH RGSRZLHGQLHM

GRPRZ\

IXQNFMRQDOQR FL V\VWHPX
LQVWDODFMD RSURJUDPRZDQLD GRFRQDOAHQWPD \FK

7DEHODRU]\ FL ] ZGUR*HQLD $0, Z 3ROVFH GOD RGELRUFyZ HQHUJLL HO

/'S

1D]ZD NRU]J\

RUI\ 4

RUI\ 4

LOR FLRZ EH]SR UHG
MDNR FLI SR UHGQLTCL

6]F]IHJyaRZ\ RSLV NRU] &)\QQLNL ZSa\zZDM

RVL JOLHFLH NRU
Z\VRNR U

FH QD
\ FL L MF

%LH* F\ GRVW BNIRFLRZBHISR UHGQLD o yow PR*H QD ELH* FRR*OLZR & DQD
GDQ\FK R [X*\FLX

HQHUJLL
HOHNWU\F]QHM
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