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DUWA\NXOH SUJHSURZBGIIQREZBEWEHYEH HQ Z H\DW LFINHNV YN L
MEGURPHQRZE SUREDGEIEIBRREX HIJR U\]\ND NRV]W3Z RN K URANRR SF
EGDQE VWUDWHJILU UR]ZRMRZE GOD HQHUJND\WDG © DHHM HB H NGRJH
Q]IHF] HIHNW\ZQR FL HQHUJHWWR QE@WS FEX\G R RQ DF WIZRWHQV\ NR:
QLD ORNDOQ\FK |DVRE®Z HQHUJLL RGQDZLDOQHM Z W\P UROQLF

B\WD\QUHSIA6ZQH MHVW QDVWWSODNFAH NG D B] HULR
MX SROLW\FIQHWYORRUDOGPHDWDUQHM ZLHG]\ 3ROVND SR]ZDO|
NU SU]JH] JOREDOQH UP\ 7TGRUDGF]H5 NRQVXOWLQJRZH QLH W
NRPSHWHQFML Z W\P REV]DU]H

7U]\ SLHUZV]H S\WDQLD V]F]HJ8iRZH DOH QLH PQLHM ZD Q®-QL J
WHUHNYSURZDG]HDUXQILFU GRRNX GRPLOQXMEFHMORGU3IFIL SRWU]JHEQ
QEXGRZU HOHNWURZQEOMEG®GPRZ\FKO} ND GD" 'UXJLH S\WID@RLH |
WHUHMSAURZDG]HQUXQIDFU GRRRNX EDUG]R GX HM F]U FL BBGDG

3/1 SRWUJHEEXFXRRDPD EORNSZ ZPRFRZ\FK RBRZLUNV]DFKXS®PRFE

GR URNX MX REHFQLH EDUG]R QLHNRUJ\WWQHJIR VDOGD LPSF
z URNX Z\QLRViD SRQDG/DNPHDYZ WOFD@ L)X EXG HW X X®INWQRISIMD-S
WDPLFRWD] GURNR]®GEDS5 .RPLVMD (XURSHM VPRV NE GIFZHFLLHQ S DV
QLH MDNL BROMNIHYDDE\ GR QDQVRZ\ZDE 2H]@m6I RIRMRFEH D\HSJAJ N \& DND
z URNX QLH PQLHM QLWDW MIGGREIIPRUBR|IRZDQ\FK ZLHONLFK
ZRGQ\FK ZURNX QLH PQLHM QISHWROGIRZDE WU HOHMWBRHABHU
GHURJDFMLHOBINWURHQHUJHW\ND MHVW EHQH FMHQWHP GRPLQ.
GRHPLVML SUJ\]QDQ\FK BROXFHNW&UH iEF]@GDH\Z\RRVHY IZH RNRIR

WRQ PD EDUG]R SRZD QH NRQVHNZHQFMH PLDQRZLFLH RVIDELL

'ZD QDVWUSQH S\WDQLD V]F]JHJ8TRZH PRJIRE\ LFK BERUZZIQBBAMX
] SLHUZV]\PL WV]HMDO6@QR FL 7Z\FRRG HEGHQDHW\NU NRQZHUJHQ
F]\OL ]DFLHUDQLH JUDQLF PLUG]\ VHNWRUDPL HQHUJHW\F]Q\PL
VXPHQFNLHM &]ZDUWH S\W Q@IHHEMERZD QR & VRUDHIRE D @ICH QD MEL
HQHUJRFKIRQQHJR GRFKR&(X {POWRNGIRHQUHRUZIRFKIRQQR ESR% NV
JLRPLHO:K HQHUJLL SLHWARWCHMW QRWNRIR @QRUGHPLHFNLHM 3U
]\ GHPRJUD F]QH GOPPRRIGVWE S$RGREQH < QDMEDUGCREHM @WBENRI

$UWI\NXi MHVW DQDOLW\F]Q\P UR]JZLQLUFLHP ]DJDGQLHfA SUJHGVWDZLRQ\
2 :(. < ZLHONRVNDORZD HQHUJHW\ND NRUSRUDF\MQD REHMPXMEFD FDi\ W
Z VIFJHJ60QR FL NRSDOQLH UD QHULH HOHNWURZQLH L VLHFLRZH V\VWH
HQHUJHW\NL QD ZV]\WWNLFK WU]JHFK U\QNDFK NRAFRZ\FK HQHUJLL HOHN!
(HOHFWULF YHKLFOH
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RVSDGNX OLF]\ OXGUWRNRKLRGRIREOHP SROHJW\MHGHHDAL I@BND VWUDWHJL
HQHUJHW\F]QD JRVSRGIIBXANPVMRSZLOAN X HQHUBR SLURKERIROWN HR
GRPLQXME QDWRPLDVW NRUSRUDF\MQH SROLW\NL 7G\QDPLF]QHJR5 Z
S\WDQLH MDNL@ROWRGE®D]\P\ZDQLX QDMEDUG]LHM QLHHIHNW\ZQHJ
2=( ZXURSLH" &WRG]IHRPOG 3/1 ZVSDUFLD NWOUH SRFKiRQEi VI\VWHP
NDW&6Z RGURNX QLH JRVWDiID Z\NUHRZDQD DGQD SRORED]NSHFMDOQF
2=( RSUGSF] Z\NRUJ\VWDQLD @DRK BSZBQLK &\WRBOLZHIBE RTDMWNYSDODQ
GHDPRUW\]RZDQ\FK ZLHONLFK HOHR VEVUPZORZZIR GAVKDIR RQH SU]JHMU\
]JDJUDQLF]Q\FK GRVWDZF6Z ZLHONLFK WXUELQ ZLDWURZ\FK

3\WDQLH UHWRU\F]QH MHVW QDVWUSXMEFH F]\ NRUSRUDFMD HQHUJH
SRUDFML MHW\Q QRREMD NRFGU SR U-DBNRIQM (B\EPF |44 EDUG]LHM GUDVW\F]QLH
QH <\R@GURPX NRUSRUDFML3RIGWPBH'VNIHNHIFRZBROVND |PDUQRZDiID Ul
OL]DF\MQE HOHNWDWRHQHUJHW\NLYPITEQY XVWURMBRHK'DVEN X 1LHPF\
UHDOL]XME NRQVHNZHQWQLH UHIRUPU UR]JSRFURWEK ZIODIWLEDH QLHM Q
XVWDZD OLEHUDOL]XMEFD QLHPLHFRY LEUQHN\ HVQH UJR E ] B @ H\UWRIG\ X NG M
HOHNWU\R|&QGHIMFK RGQDZLDOQ\FK IDUP\ ZLDWURZH ELRJD]JRZQLH IRV
ZRGQH SU]JHNUDF]DMEFE 7:K

2F]\ZL FLH QLHPLHFNLH ]DBRMUIUIHE RDHMWUGDQE MHVWSRI@HURNURYV
VNLHJR LI/ WRQDIFA]BPFNM RVLERBWBWQLFK ODWDFK SRQDG SURFH
HQHUJLL HOHNM GHI] QHMRIGIG BROMMNAISER RG5 O0LDQFRAOVFEH SURFHQWRZ\
XG]LDi HQHUJLL HOBIGIM UAERUPZ DHZD O Q\FK WHUKIQ\R CHRPQIRH ZD D-

WURZ\FERUBRFLH PDP\ W\ONR ODGRZ\ XG|LDELRIDBHIZ\NRW RZFDQ VWD i FH IQ \
HOHNWURZQL ZRGQ\FK < MHVW G]LHVLUFLRN WBRMG XH PNDIL HIMDWIY J 6 8 HHNC
WU\F]QUWMGIDFK RGQDZLDOQ\WREERVMHE]BIH \EJIPUG]LHM VIHIBWE-NXODUQ
FML HPLVOLDQRZLFLH 1LHPF\ NWOU)F K NRF |BD] M FHOKDHE2Z VIMQHIR 2
RNRiR POG WRQ SUJHNURF]J\iI\ MX VZ6M FHO UHGXNF\MQ\ Z\QRV]EI

BWRVRZDQ\ REGFQLHW\FH UDFKXQHN HNROWRP IQA]D FRSBEW\3QDMHVW X
UXQNRZDSUREXNW\ EUD@HRIHWEIFHQHUJLD HOWNWHEFQGDOHNWURHQHU
W\F]QHJR FLWWIHRPPHZ FLHSTRZQLF]\FK SDOWDEF MLUW Q ZFSNRYE IV QB F&

ODWDFK XWUZDCSU]VA]JUQW DA WHHN/\Z\ NRJHQHUDF\M@NWDFL VISRIRD-XN
UJIRQHM SURGXNFML HG@HWEID HERNWM\ M B AKQRORJILLREBMNVYISXMH Q|
SROLJHQHUDF\MQ\FK K\EU\GRZ\FK UR]SUR VNRQHXHW B FX\QRG R J W .UDM J!
UDF\MQ\MKP XW\OL]DF\MQ\FK ELRJD]RZ\FK UROQLF]\FK PLNURZLDWUT
VWXMEF\FK SRPSU FLHSiD VLOQLN 6WQRQGRRD F\NIDNRGREGNDOMNG-U\F
QRURGQ\FK SURGXNW®SZ EUG]LH Z\SLHUDQPD RN HNEQRR b K (7 MRE R F
NW6UH WXWDM QD]\ZD VLU iDAFXFKDPL 6’. VIQHUJHW\F]QH iDAFXFK\ I

'DAFXFK\ 6'. REHMPXME UMIHAUQH WHWWREMRORPWDN B |ZLEDHH ]
IHUHQFMDPL NUHRZDQ\PL SU]JH] UHJXO DNFRVQH XIQW I EBHF N R HHGOP® ORIZ D Q
3DNLHWX [ZLUWXDOQHJR ]DU]JEG]DQLD UBBPXRRDFKDB'W B FWDRPHEDQD N\

s :(. < :LHONRVNDORZD HQHUJHW\ND NRUSRUDF\MQD REHMPXMEFD FDi\ WUDG\F\
Z V]IF]JHJ60QR FL NRSDOQLH UD QHULH HOHNWURZQLH L VLHFLRZH V\VWHP\ SU]

85( < XUJEG]HQLD UR]JSURV]JRQHM HQHUJHW\NL QD ZV]\VWNLFK WU]JHFK U\QNDF
WUDQVSRUWX Z W\P VPDUW (9 HOHFWULF YHKLFOH L GRP SOXV HQHUJHW\F]Q

\EUDQH SUREOHP\-E—Z2\JZD0O]
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LQIUDVWUXNWXUD VPDUW JULG (IHNW\ZQH ]DANSHA [DLHIQH. B UFRIFCHS
SUJHGPLRWHP HNRQRPLNL ]DUJEGF]HMP HNRRYRIRG D B/ENBID U515 MMNMR
QRPLNL ]DUJEGF]HM SRZLQQL P\ VIXNDE PR OLZR FL NDQIUHEBDFM
Z\EUDQ\FK FHIQ@JYNIiQB GREU\FK V\VWHP6Z XNBWDEW B FML Z3RSDWUHAM
VWDZLD VLU iDAFXFK\ VWUDW FKDUDNWHU\VW\F]QH GO D DAMDHUJH
G]LH SUJHFLZLHAVWZD WAWIR ZIDAUHXF]RIDMH5VWUDW SRWHQFMDOQH
FKDUDNWHU\VW\F]QH SU]J\NiDGN\R&UD |XMER I ISIWMHS NRWSARD HFJ R Y-S |
VWZR SU]JH] NRUSRUDFMH HQHUJHW\F]QH ER®QWENGZ LIWWDADE.
UHJXODFMH SUDZQH VE QDVWUSXMEFH

'VS6iVSDODQLHHORPWUYRZQLDFK NRQGHQV D F DV 6 XFKNDMK ZV
HQHUJLD FKHRLIRFAQUDLAH Z\VWUS XM FRMHM W R NDOHQULH. LW BB 8 F-L F
SRUFLH ELRPRDWSUDZQR E ELODQVRZD Z\NRZ}W \& CHEOIHDN B/IURRPZL
ZHOHNWURZQLDQ\P ZU OH VLHFLRZWW DRISW \R QWW VELYE B-H N W
FL HOHNWURHQHUJHRWIENQHOtK HQHUJLD HOHNWU\F]QRG-GRVW
ELRUF\ LOR E HQHUJLL RGEHILDZAEMW JDOWHRWHM GR  Z\Q

0:K 6. Z\QBRVWDFL FLHSiD ZSWRRYFREHERDK\ Z\FRIDQ
]JH ZVS6iVSDODQLD - 0:K

=ER H VSDQNQMILHFDFK NRWiDFK ’'BDiiFXENBGIIRK QW -RUQ\

0:K HQHUJLD FKHERF%QD B:K FLHSiR Z\WZRBMSRGEZUVW?Z
VSUDZQR E SLHFD 6'. SRPRPELRPRRDAEIRJID]RZQL UROQ
QHM KD JUXQW RUQO:K HQHUJLD FKHPLERQBMBEGIQRURF]Q\F
XSUDZ HQHUJHW\F]Q\FK RV]DFRZDQD SBVVALMMMFAERQHWG M
UJ\W]RQD HQHUJLDRRXIPAB F&DJ R V SR B\IU\KNNL: KK 0:KF
NRJHQHUDFMD

OLNURZLDWUDN RII JULG SUDFD RIlI JULG FRUDIRDIMFNV ZHGILE
] EORNRZDQLD LFK SUJHEE]JHQHDNVWWRRHQHUJHW\F]QHM SU]H] R
ZVDG iGRFXFKMWWK HQHUJLD HOHNWU\F]QD22\(SURGXMREID QD Z
Z\SURGXNRZDQH FLHSiR JUJHZF]H 6'. PLINUFRZL VYWD DW ¢
FLHS6R ] Z\QLN OWR ]DOLF]REHOGRZHGiIXJ G\UHNW\Z\0:K A
Z'6 GRGDWNRE\.HIHNMREXNFMD SDOLZ NRSDXQ\BK GIXRFMB
HPLVMG &&R @U. PLNURZLDWUDN \VEWHFLE F ]RRP SORNISH §F P\ QR
QLNX &23 Z\QDNK VDR LF]RBHHOXRZHGiIXJ G\UHNW\Z\0:K YV
Z'6 GRGDWNRZ' .HIHNWRG XNFMD SDOLZ NRSDOQFKUHUJOL
GXNFMD HRLV MW RQ\

OHFKDQL]P ELODQVRZDQLD .6( '6 Z ] UR QW XF BHIQO DNBRN B O\@
JLRPX ]i 0:K SU]\ QLHZLHONLHM JRG]JLQRZH
WU\F]QHM NV]WDiIWXMEFKM6YLU SREOL BRWHQFMDi UHGXNFML
IX \FLFDP\FK W\ONR RGELRUF&6ZNLWNP\VFRZORK ZVRORNURWQ
RGEHQ PDNV\PDOQAORK @EDODQVXMEF\P 6'. Z\NRUJ\WVWDQLH
ELRUF6ZRORI\FLD REFLE HQLD V]F]\WRZHJR .6( SRWSRED®i J
*:K SU]\ FHQLH Z\@HNDD MSEDFAHAD [OXS Z]\SDGNX DJUHJIJDW6Z UH]
VLOQLNRZSEIORQR FSDOLZ Si\QQ\FK REFLE RQ\FK DNF\]E FHQI
E\iDE\ SRUSZQPZDNOQPDJOQE LRPNK EDODQVXMEF\P 'SU]HGWM® Z L
QDN GOD JD]X JLHPQHJR EViDE\ RNRiR NURWQLH QL V]D 6’
HOHNWU\MJBIGERRWNRZHM SRMHPQR FL EDWHULL DNXPXODWR
Z WU\ELH iDGMEZPRQLIDPRFKRGRZ\ VHIPHQWWPVRESDLANRZ\R V]I
FRZDQLH GOBRNX SU]\ UHDOLVW\FFQAROWFR HQGALHH POQ VDF
ZVI\WVWNLFK VDPRFKRG6Z XMDZQLD SRWHQFMDi |DVREQL
*K GREU SU]\ URF]Q\P SUJHELHJX MHGQHJR VDPRFKRGX W

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU

10



U6Z GRSXV]F]DOQ\P UR]IiDGRZD@LX EDWHLRU]\WRVDQLH VDPRFKRG
HOHNWU\F]Q\FK SWDFKIME FOFEXR ZDIQVDR OMQPGVILHFL RGELRU®Z VDPR
VHIJPHQW |]DVREGIONDRWHJIR WU\EX SUDF\ SU]\ LQQSAK\IIDRNMQLDFK
6. RV]DFRZDQLH XMDZQLD SRWHQFMDi '65 RNRiR Y *:K GREI
]DOH VIF]HJI60Q\ VSRVWEENRGL iDGRZDQLD EDWHULL BNXPXODWRUE
V]IiR E QD@MPLIB®RLDOQ\FK SDQHODNXNPXFOCONDRVR UBZGIE SUJHIDGRZ\ZIL
QD GREU

'"RSIDWRER '6 Z URNX GRSIiDW\ WH Z\QLRVi\ SHHI@WGWXAR G

SUDZ PDMEWNRZITFGHER Z SRFKRCIBQYINRZB ZVUPPDFKHZZHOX UR]-
FITRQNRZDQ\FK SURJUDP®6Z FHORZ\FK RUD] SUYHX %L\HO#HZGHBRZ\FK
ZRNRIiR GRQVRZDQLD VINRGOLZHJR ZVS6iVSDOXQHD RIUDK HQHL
HOHNWURZQL ERGQIJRKGX \P VWRSQLX |[DPRUW\]RZDQ\FK 6. Z\N
SURGXNRZDQMHIRDFK 26KHIBRL]DFML FHOX G\UMNWVDARFXFKXZMHVW
PR OLZH NLONDNURWQH REQL HQL'® GRSE6DW)\ SUJR IZ\6\W D]DIVRDRIMR ZD
QU\QNX HQHUJLL HOHNWU\F]QHM QRZWW WRWKQRPRVUAK WHFEIR Q
]JDVREQLNRZ\FK RJQLZD 39 PLNURZLDWUDNL PLNURELRJD]RZQLH
RVLEJQE NRQNXUHQF\MQR E Z KRU\]JRQFLH

'DUWR E SUJHGVLUELRUVWZ S'6\Z D WN]PE WO LFGIFMDE/ N DAJHFE DX W X

OLVWRSDGRNX Z\QRVILODK Z\SU]JHGD DNFML SU]JH] VNDUE SDfV)
POB LQLX OXWHJRHQLHSBRQLI MRSURZDG]|WRRENXRZDUWR FL DNFI
ZW\P GQLX RXPR OLZLHQLH SUNMMWFKLBHSFOFK GX HIJR SDNLHWX DN
GRZ\FK JUDF]\ VSHNXODF\MQ\FK NWG®&U]\ PDi\PL UPDPL HOHNWURH
NRQVROLGDFME QLH E\OLE\ ]DLQWHUHVRZDQL 6'. XWZRUJHQL
HTXLW\ GR FHO6Z QDQVRZDQLD iDAFXFKD 6.

.U\W\F]QD DQDOL]D ZVND]DQ\PK HOXFXGROZKVWUDWVWRZDU]\V]RQ\FK
NRU]J\ FL PXVL E\E VIVWHPDWWIAONW BRKiWHFKQDFJQ\P MNRJPRG\QDP
QRPLF]Q\P 1LH]WHHRLAVREWNLH WH iDAFXFK\ Z\PDJDME |DPRGHOR:
LRSURJUDPRZORILRM LQIUDVWUXNWXE]NW\IPUW\ S B B& Qi D G
LQWHOLJHQWQH LQWHUIHMV\ SU]\iEBRHNW MDD PN Q USRD B VBROD EM L 2 -
ZLQQ\ PLHE WU]\ ZDUVWZ\ LQWHOLJHQFML ZDUVWZU LQWHOLJHQFMI
QLD NRPSDW\ELOQR FL HOHNWURPDJQHW\F]QHM PLNURLQVWDODFML
RSW\PDOL]DFML RELHNWRZHM RELBRQBNEWRHR®HRMPNXUREREY WOV B 6 MJ
UDNWHU\VW\F]QE GOD HOHNWURHQHUJHW\F]QHM DXWRPDW\NL ]DEH
WHOLJHQFMU V\VWHPRZE] BERWQIHEQRZRL iDAFXFKDPL ZDUWR FL VW
FIU E FDiIiHM LQWHOLJHQFML VPDUW JULGRZHM :iD QLH NUHRZDQLF
LVWRWU VPDUW JULGX QLH PDMEWEDWRWIEDVW \Z HIPO H0Z V 6 WE G HZ\FS i\ Z
GDPHQWDOQD NRQVHNZHQFMD 6PDUW JULG Z\WZDU]D QRZH LQWH!
1DGUXJLP ELHIJXQLH MHVW QDWRP.6DVREFQ®W HRIQUD FKMDUDNVBEUJVW\F]C
QRSROLVW\F]Q\PL QDZ\NDPL RSHUDWRNMKEB QD8 MX%' SHNWWUR BIL HORDO
RFKURQ\ EH]SLHF]JHAVWZD HQHUJHW\F]QHJR SRSU]H] NDUHRZDQLH QR
G]DQLH Q$REPRPE LQIUDVWUXNWXU\ VPDUW JULG XNWDIAL HiD=ELZ\FK
BURMHNW XVWDZ\ 2=( SU]HG VMWDK QU SEQH D W IE BRIZBKWW@ NW X ZLG]JHQLI
EH]ZDUWR FLRZ\ 3RWU]JHEQ\ IMHYHWM QWRRZQ VAMIRWN-FWAY. K Z]JOUGQLDMEF
SHWHQFMH VSRiHF]HAVWZD

'LHONL V]XP PHGLDOQ\ GRW\FJEF\ NU\]\VX WNHWED NSUAJ\ W \ R) PEPSARVD E
JRVSRGDUF]\ F]\ MHGQDN SUJHGH ZBXM/QNDP NUJ PV VAUV R ¥UW FHOH
SRUDF\RE@VU]H HQHUJHW\NL FDiHM QLH W\ONR HOHNWURHQHUJHW)

\EUDQH SUREOHP\-E—Z2\JZD0O]
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QDVHPDW MHM SSRXDiIiRHM BQDOL]\ Z\iDQLD VLU MHGQDN MX RI
HQHUJHW\NL Z 3ROVFH

W\P PLHMVFX VWDZLD BROVFHZ QRWHHEQH VE GHHF\HMHS 8 RDLLRAZ\L
QLD WHFKQRORJLL SRPRVWRZHNFKL HF PAVRBRGREAKF Y LIHQHX VB RRHQH U J
R]QDF]D WR X]QDQLH Z KRU\]RQFLH GRPLQXMEF\FK REHFQLH
JORZ\FK :(SRPRVWRZHFKQRORJILL 2=(F®5\P BIRONHQFMDiHP HIHNW\
JHW\FIQREWIJDU]H VIQHWRWRMRZH .RQVHNZHQWQLH WHFKQROR.
X]QDQNMEP]|SLHF]KMEFHRQ@QFLHRSFM]E Z\GiX HQLD VKHRIR]RW W XV XDQ
QLH GDOV]\ QLUBRDORMMI L \REEDPAHMAFZH JD]X X SN RDNRP LIAR\GIVHZAD
PLHMVFD GOD SUJHVWDU]DI\FK W HFIKH) ROGR JRR GIELRIRZ\ERK: (W QD
D WR Z JZLE]JNX ] GRNRQXMEF\PL VLU JOREDOQ\PL ]JPLDQDPL VWU

-HGQIROLWIND HQHUJHW|F DN SROWNIWBRS UJH]URK® ZQLH ]DSRZL
QD]LH SUJHiRPX /HSLHM SNUVBEN W SALDIZ R \GU DA QHBIQR N P- U

MHNWX QRZHM XVWDZ\ 2=( PLPR MHM OLF]Q\FKRVAHRYK H ZNDERR Q¥
HQHUJHW\F]Q\FK L FKREE\ ] WHJR SRZRGX SRZLQQD E\E MDN QD

5R]SDWUXMEF SURFAHVHSWHRHRE WHW\FI$LSRZNVJH OB RUBD- SIURH |
FLRZD HOHNWURHQHUJHW\NL E\iD F]JU FLE ]PLDQ XWR\NJXR M R K\ FELK/\)
E\iD GHFHQWQICEHUDPMIDEMD RUD] Z\NR WGWRDIKQ HD] DI\RBIVQDEEQ G K
HQHUJLL HOHNWU\FDQRI M fi 28 ZHIHZW RIBI UHIRUP\ F]\OL NRQVROLGDF
QLHP 3.( ZURNX GRSURZDmBWROEE Z [ ]Z\GRGQLDiHM SRVWDFL Z\
]JGROQR FL GRVWRVRZDZF]HQH® HENWAR A QMRQ B &/ BIQ BNMD SUJ\EUDII
IDVDGRZ\ FKDUDNWHU SHZLHQ Z\MEW HN [W\® WQRZH *GXG D] HYSUURRD|
HQHUJHW\FH GHVWUXNF\MQH EUG®MDPZIDVNEZPRH O N WMSH OX@\IFEKS R
REV]DUDFK JRVSRGDUNL :\FEKUDUIHN WHJUNYVGE]Q\P L DI B HHIHRNP\D FAGR
GR SUJHJUDQ\FK W\FK NWO6U]\ ] QLHHIHNW\ZQR FL QLH SRWUD E V

%XGRZQLFWZR ZLHONRSI\WSRRIRZGAPWQXMEFHHGFRDO FRRB QY A M

GRIRiFD ODW SO WIDAK EXGRZQLFWZHP GH ZIQGRBIHGWXNG 6\
NRQZHQFMRQDOQ\P RUD] OHNNLP :VS8iF]JH QLH UR]JSRF]\QD
EXG\QNL QRZH RUD] WHUPRPRGHUQL]DAMB U X\GWQIQdFH R WML
GRPX SDV\ZQHJR

3*5 SUJHJUPRFEDNVNX OBRZRGX]V]RNRZHM WHUDSLL U\QNRZHM
VWZRU]J\T ZDUXQNO6ZWBHMWQXNKVEB\]DFML 3*5 6RJ&0OH R VW D
VWUXNWXU\IDFMU 7U]JHEE GRS VYEHGRIZH M WGQDNW HBLL JUBZQR
]JDFML UROQLFWZD REHMPXMEFHM 3*5 UROWRBG QZRWIZR ARW W E
VSRZRGRZDi XWUDW\ EH]SLHF]HAVWZD \ZQR FLRZHJR VSRZF
OLNZLGDFMD 3*5 6Z 7U]HE X RNDWHN ISR S M]HG DNE HWHRM &\ FU RR3G
QLFWZR PXVLDIR JUHDOL]RZDE ZLHONLSESHRLEDPHU HIWWG W XN WX
E\i\ ZLHORNURWQUR PIQLAMBIHRGUG]\ SWHSQODFIHQFFIO R 5 R W\
2=( F]U FL UHDOL]RZDQHM SU]JH] HQHUJHW\NU :(. 3GRYWIRP 6
VRZDQLH SROVNLHJIRSURQE MFRZO®LBERNL 5RO @MW DIKIQNF N R Q X
PLDi URF]QH QDQVRZDQLH SRQL HM POQ |

*UQLFWZR ZUJOD NDPLHQQ@HHF ISHJ KLMWZRDL \@ PQ B R\EREQ QUDR W W DI
JD]JHP JLHPSWHGH ZV\YWNMUMQLDPL RFKURQ\ UR GRVYW-VANDR R
FLE HQHUJHWRB|WQEH SUJHJU\ZD J6UQLF VIR MR LS RHU & R GVG@HV H

6\QHUJHW\ND < VIQWH]D FDiHM WUDG\F\MQHM HQHUJHW\NL SRWU]JHE H(
PR OLZR FL UROQLFWZD HQHUJHW\F]QHJR Z [DNUHVLH SURGXNFML SDOLZ
JUSZQRZD RQHJR L NRU]\WWDMEFD VBRWWEBMBiX LQIUDVWUXNWXU\

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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SRGGDMH VLU EDUG]JR ZROQR UHVWUXNWXU\]DFRIDWOEKZLGDFMD -
LEDUG]R WUXGQD V\W X\DRFEQIDOU EDUFQILF WADQ R O E V:N& HOMD M WS X GNQ L HHM L
SRGGDMEFHJR VLU UHVWUXNWXU\]DFML OHSV]D VIWXDFMD -DVWL
QDMOHSV]D VIWXDFMD /XEHOVNLHJR =DJiUELD :UJORZHJR < /1% QI

7UDQVSRUW NROHMRZ\3ROMFARIEDXME AANRQVROLGRZDQHJR SUJHG
SDAVWZRZHJR FDiNRZLWNPRPRSROSUJHBWRZDi PLPR EDUG]R GUDF
UHVWUXNWXU\]DFML ]JDWUXGQLHQLD < W\V RWBBQV- < \
SRUWHP GURJRZ\P UR]ZLMDMEF\P VLU SRG ZSi\ZHP NRQNXUHQFML
NXOWXUD WUDQVSRUWX N R OEWIRN R SKISREDW V] DFFIQ L HRULDH Z\QLND N
VWEG EUDN UHVWUXNWXU\]DFWIH WRHFQRY S RIUAVRH ML FN\@XE]R ZH IR
QDMEDUG]LHM SUJHJUDQ\ REV]DU JRVSRGDUNL

+XWQLFWZR SDAVWZRZH PULRRWNKQWRQLFDAAWL [IDWUXGQLHQLD +)
PDNV\PDOQH ]DWWDRAMHM LMV RULL RNRiR W\V RVGE +XWD .DWR
DXWZRU]JRQHURNX 3ROVNLH +XW\ 6WDOL +XW\ 68HGHRLUBLHBWR Z
E\i\ SU\ZDW\]RZDQHR KX ]DWUXGQLDi\ W\V RVGE URNXPMRIRZDIR
QDUDQLF\ XSDGiR FL 6\WXDFMU XQRUPRZDIDRBR S 5H URMEFLAD W V]|
OLWWDO 6WHHDORERUWHSRGNRD SLWDiGRQREYVOEFMQHORN &.Z JE\WX R
UHVWUXNWXU\]DFMD WHFKQRORJLF]QD

3RGVWDZ\ SUIHEXGRZ\ WHOHNRPXQLNDFML NWOUHM UR]Z6M UR]S
]JUR]ZRMHP HOHNWURHQHUJIOWWDRFKEDMN JZLEMUENIZGDFME DPH-
U\NDAVNLHJR PRQRSROX QDURGRZHJR JUHDOL]RZDQE GURJE UHJXC(
ELRUVWZD $7 7 (IHNWAPQGHDMEEBMFWRQINXUHQFML E\iR JZDiIWRZQ
VIHQLH WHFKQRORWRFKQH Z REHMP X WHRH IRQAIJUNQRIPM UNRZE  3U]J\S
RQR RNDUHYV JPLDQ XV@RIRWREZ\RMZUD VNXWHF]QLH Z\NRUJ\VWDiD Ul
QLHQWDDLED VLU EHQH FMHQWHP ZLDWRZHM SUJHEXGRZ\ WHOHNRP)
L SUI\WVSLHV]HQLH WHFKQRORJLF]QH

(OHNWURHQHUJHW\ND UDG\ND©®@@MWHDFKH VW4 X N WXHI\PRBMQ@LF M D QD
UJDQLH SEMWWU\EXFMU RGiBFYMAIPHX .BRNREGVM AMBAYVHE@ XHS & BT (
8&7( SUJNJRWRZDQLH LQIUDVWUXNWXU\ SBRICDIBYRVHQRIG |DBADGGN
73%$ SUJH\WQUXZLHM SRiRZLH ODW SURFHV NRQVROLGDFML QDC
FI\FK $RPRFE .'7SKJRRPX RNRIiR FDiHJR U\QNX ZSWREJEUFHMIR %)
RGZURWHIRR& P\ UN\QNRZHM 8NRURQRZDQLHP WHJR RGZURWX E\iD 1|
ZRVWDWQLHM GHNDG]LH B6NXWNLHP MHVW XIFHHYRMQRVRZIDOH NW U F
EDOQ\P SROLJRQLH LQQRZDFNM®R JFHW AWH) X NNAUHRYD@B[ U ]JH] NU\]\
L Z 8¢ RUD] FKLAVNE RIHQV\ZU WHFKQRORJLF]QE

:VI\VWNLH SUJHGVWDZLRQH GRS QNGWKHDILG]NE LDQ SREHHN 6 HM GRI | H-
EXGRZ\ HQHUJHW\NL 6]F]HJ60QH ]QDF]HQLH PDME MHBEUN-ELHJIXQR
UJH WUDQVSRUWX NROHMRZRER]DW D X\WPHDOMKR RPK QLNDFML SURJUHV\Z
QBHZQR XZDUXQNRZDQH Z]JOUGDPL WHFKQRORJLF]Q\PL DOH UBZQL
REFLE DMEF\PL WUDQVSRUW NROHMRZ\ S N DG NXVQUIRVHVORIQ K W\G LNPD Sq
VXQLUFLHP Z FIDVLH FLH NE WUDQVSRUWX NROHMRZHJR

'ZDG]LH FLD ODW WHPXFKZDIDH®X FRWMAHUJI\ FFW URNX ZLDW <
JDSUJ\F]\QE ]DVDG\ 73% < GRZRHMW]LDQ HBRFFWW RV L HURHFRV@BR AQH U

JHW\FKSRIRZLH ODW URF]QH REFLE HQLH DPHUWP&VNWNRWMWDRWSRC
Z\QRVLIiR POGHOHNWURHQHUJHW\FH HXURSHMXVNLGGIHI® FRNODWD L P\ V

\EUDQH SUREOHP\"E—Z\JZDoO]
13



WDNXODUQ\ VSRVOE < SUJ\ SU\ZEZWYNEML] EG(/PXVND NI EVRK | L
PQLHM POG MHV]F]H QLH E\iR I : U8G NUDMO6Z HXURSHIMGEMGEG
FRVIM@WOD]ID VLU WDN HXZROWNDB QLG ]IUNQI®MX HQHUJLAZ HROGEN.W U ¥R |
PXVLHOL ]DSIDFLE RNRIR POG 3/1 L MHV]F]H SiDFE

-HGQDNOMWUDQGHGWRWIWGERWNQUID HOASIWRIAHIIHQINXWOWMD GR 7
W\NR SUJ\JUVZNBOGR QDGFKRIGEEN W LZILHP WHFKQRORJLF]Q\P SL
ZDF\MQR FIREV@D WJH HQHUJHW\WB QBWSBR G\ HHQHUJLL H GIOMWNU\F
WURHQHUJHW\FH :$DRERDMHNRBDOQ\FK ZUJLHO URSD JD] ]Zi
LQNRUSRUDFMU NRV]W 8N RMWMZIDZWIHQORMB BRNU /&& /&% PXV]E V
VQEE &HQ\ G6EU LQZHVW\F\MQ\FK GOD HQHUJHW\NL 2=( 85( QD2
/&$ PRJE W\ONR PMMOHEQGHREBBPUY HOHNWURHQHUJHWINU < Ql
FIH DWHHEEDIE HQHUJHW\NU :(. F]\OL WH J8UQLFWIEFR ZFRUHSNRR(
DOH SUJHGH ZV]\N/VENNRRJZRMHP WUDQVSRUWX HOHNWU\F]QHJR
= WE IDOE PXVL VLU ]JPLHU]J\E FDi\ ZLDW Z\VRNR UR]ZLQLUW\

1LH GRWNQLH RQDLOWRANROLDASRVHE &KLQ NWOUH EXGRRE- U\Q
VWDWRHVWUDWHJILE JOREDJDNUNH\GRPVOPRMKRG5Z HOHNWRNR]Q\F
ODWNM6ZQLH ]QDFJHQKHQDNMW MX DEVROXWQRM QEIGHHRHPS8S( ,FK )
ZJOREDOQ\P U\QNX IRWRZROWDLNL Z\QAPWL MIFKWREHE JBR]JZRRIR

]JDSHZQH &KLQRP ]DFKRZDE GRW\FKF]DVRZ\ VWDWXV 7IDEU\NL Z

(QHUJHW\ND :(. BOPDUWDFRINRSDOQ\FK PWVR SRJEBIURWRUH PLQ
GREUH FRDW\ FKRREHLHWW NOLPDWDFGEOR OD]LH QLAZ QIBI\GW |WR\QD Q
XFKURQQR FL SUJHEXGRZ\ HQHW RHZH B W XL [ BIEIUD|N B IMAHS|ROD.Z LMR S
VLU EH]SLHF]HAVWZR HQHW RHNR B BRH DEWRGHQR UJHW\F]QH XWUDT
QH GRDQVRZDQLD SURMHNWGSZ LQZHVW\F\MQ\FK ZRRDILDMEBF\IFKE Q
ZUJORZH OQDRPHWI]ZHVLEWNL PLOLDUG6Z I SROVNL SURJUDP
ND GBEZRPD EORNDPL MEGURZ\RIKBA]NRR/]W\ JHZQUWU]QH HQHUJ
]ZLE]D@HDNLPL FI\QQLNDPL MDN HNVWUHPDOQLH GX H VAIVWHP\ V
Z\WZDU]DQLD HQHUJLL HOHNWU\F]QHM EDUG]R Z\VRND HQHUJRF
]JDFMD Z\SDORQHJR SDOLZD MEBYRGHJIRVMPWWMPZKELBKRIGFK@®R C
JLF]Q\ 7HQ NWR Z\REVD|BUFH 2 Z(RSBHFQHM GHNDG]LH EUWIKJHBRP
KRU\]RQFLH .WR QLH ZiEF]\ VLU Z Z\ FLJ ]JRVWDQLH WUZDO

ZLHWOH ]JPLDQ VWUXNWXUDOQ\FK KLVWRU\F]QD VWUXNWXUD
QH JD]JRZQLFWZR HOHNWURHQHUJHW\ND FLHSIRZNVFMW X\RH MV
WU]JHED ]GH QLRZDE QRZE VHIJPHQWDFMU FDiHM HQHUJHW\NL 2
QD GRGJ]EFHJR VLU XNIiDGGCWIRNBRHHR]QW|ERRMX WHFKQRORJLF]C
RG]ZLHUFLHGODE QRZ\ ED]RZ\ XNiDG LQWHUHV6Z

JUDNWXMEF VHNPMQAWBBEMDFK VLi\ VSUDRRUHMRQEHDiDMEFHRISR Q
QD REHFQ\P HWDSLH FIJWHU\ VHIPHQW\ 6E WR

(QHUJHW\ND :(. F]\OL FDi\ WUDG\F\MQ\ NRPSDWNVWNDLORLZ RYRK
G]EF\PL Z QLP ZVSG6iF]H QLH JOREDOQ\PL ]JMDZLVNDPL NRQZH!

(QHUJHW\AND SU]JHP\ViRZD SUDNWRNQHN LH H®VSIRGROADNID VR F |
< PRF\ |DLQVWDHREDWHRZDLDFK NUDMRZ\FK <
MEFIZIQHDONE VNDOU DXG\\§VU RQHHNMWVIFRQH RZE JRVSRGDUNU

LQZHVW\FMH Z JDJRZH SURMHNW\ NRJHQHUDF\MQH

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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(QHUJHW\ND JPLQQD VDPRU]EGRZHD] S DHAJHEX YRR ZORMWEPEZ HQHUJL
F6Z HQHUJHWSHQLEKOKF]RZ\P ]QDF]JHQLX GOD IXQNFMRQRZDQLD L
W\F]QHKM XALMUXQNRZDQINRWDNVAY ROLH DV REWHE] JIFAK SREXG]HQLD
JRVSRGDUFPHLIR/YWDFK FKRG]L ]D SUZMIEGH]ZVMPIYNLERWHQFMDiX N
UDFMIU]JXSDGNX VI\VWHPG6Z FLHSIRZQLF]\FK ]DVHGXQFWKUN]P\S RRZ Q]IHD
ERZDQLD FEMSRZQL DO LSi\QWUAIKQY SRIPAIQDFK ZLHMVNLFK FKRC
RWZRUJHQLH DXWRQRPLF]Q\FK UHJLRQ6Z HQHUJHW\F]JQ\FK SUJ\ Z\N
HQHUJHW\F]QHJR

(QHUJHW\ND SURVXPHQFND OXGQR E JRVSRGIWURWYDXWIROQ@R PDC
UI\WVWDMEHAXQRORJLL 2=( 85( XPR OLZLDMEF\FKQHUNHUUGPWUSKBRYV
WU]HE |DVLODQLD RGELRUQLN®SZ HQBURIAXN®GM N ¥ U M| iHH/MZ RRG U MH Y\
RUD] VDPRFKRG6Z SU]\ Z\NRUJ\VWDQLX QRZ\FK iDAFXFK&6Z ZDUWR
Z W\P SRPS\ FLHSiD RUD] VDPRFKRG\ HOHNWU\F]QH

=DSURSRQRZDQD VHJPHQWBKDIDDMN@HIWI HX\Q 8 B BAR WX MOIQW ERG R

FIH QLHMV]HJR XNiDGX LQWHUHVG6Z SU]HGMWRUBLZADMQWEPRYDFR\ O
NRUSRUDF\MQ\PL -HVW R{IINYHYM® D/ SRODGWRNL RG]ZLHUFLHGODME
]Z\FLU HQLD VWUXNWXUDOQHM QLHHIHNW\ZQR FL FIWHUHFK REV]DUG®:
WUDQVSRUWX L UROQLFWZD

OLPR WHDE QLH ]DZLHUD RV]DFRZDQLD FHQ HQHSHBUL SIONMNW DWW QH |
HQHUJHW\RE(:85( QIRU]\ E WHM GUXJLHM 70U WH]JU SRWZLHUG]D QDVWU
IURQWRZDQLH FHQ HQHUODHUBIOWNVAUSKIRWIP EQENL B R]SDW B\ L
XNiDG K\EU\GRZ\WMIENL MAMDONURZLDWUDN N: FHQD I N: RJQLZR 2
I N: EDWHULE DNXBXOBNWAWIZWQLNLHP F]DV SUDF\ XNiDGX K\E!
ODW 3URGXNFMD HQHUWIUHVHOIHNDVIIR]QHMDZXNiDGK ZVNRDIGRNRIR
LQZHVW\F\MQH SURVXPHQWRZ]IZD\ERITNHZHP IL 39 RV]DFRED/QR/QD
=DNIDGDEFJQSHM]IHNV]WDBDWHWDLIAPL DNXPXODWRUSZ QDNIDG\ WH VE
FI\OL Z\QRV]E W\V 3/1 =DWHP FHQD MHGQRVWNRZBHVUWPSHN- HQHU.
W\ZLH SURVXPHQWD SRUBDQUOFAXE]SRQDG 3/ DV K P] SZU]\
SDGNX WDU\I\ & RG GRVWDZF\ ] XUJUGX

3RQDGWR SU]JHZDJD HQHUJHWINHQN(IB5R B\RWNRAMDiX UHGXNFML MH:
NiDG6Z LQZHVW\F\MQ\FK UHGXNFML FHQ WHFKQRORJLL ViIRQHF]Q\FK
ZDQ\FKVREE RJQLZD IRWRRROWBWR]QH M RQHF]QRER]D WH BRORQ R WAD]
HQHUJHW\FWOHN Rl PLNURZLDWURZ\FKSR\HWRIVH.U SR PROEK Fis i U 1HE D

MHGQDN SRGNUH OLE WDN H ZDJU FR QDMPQLHM WU]JHFK LQQ\FK SRZF

3RSLHUZV]H DIGHW®DWRR E WHFKQRORJLL 2=( S\RW]HHD Q RH IR X5(i DGK
JOREDOQ\FK LQWHUHYV6ZE LBRGIQMIRRM 3 BOWEROTDE DGNX SRGNUH OD VLU |
V]F]HJ60Q\ DVSHNWX QGILANHDQMEBOR\FK ZiD FLZR £ 86Q HIHFHKMROR(. L

JLH :(. JHQHUDOQLH QLH VE RGSRZLHGQLH GOD 3RiXGQLD VE ]JE\W VN
QLH PR H HNVSRUWRZDE G6EU LQZHVW\F\MQ\FK GOD HQHUJHW\NL :(. :

s 83VWDZD R ]DUJEGIDQLX NU\]\WRZ\P

\EUDQH SUREOHP\"E—Z\JZDoO]
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7DE 3RU6ZQDQLH WHFKQRORJLL UBZQRZD Q\FK Z DVSHNFLH U
Z\QRV]EFHM 7:K RSUDFRZDQLH ZiDVQH

1DNIDG\ LQZHVW\F&Mﬂ/HGR HIHNW X
/S 7HFKQRORJLD Moc €] ] SRMHG\QF]HJR
iEFJQHMHGQRVWNRZBURMHNWX

7THFKQRORJLH :(. < SUJHGVLUELRUVWZD NRUSRUDF\MQH

3RMHG\QF]\ EORN MEGURZ).

SR )XNXVKLPLH POG POG obw

THFKQRORJLD GRVW

EORNL ZUJORZH ] LQVWQ_ODF,VIDEBG | POG QLH ZF]H QLHM QL

& &6

]JD  ODW
5HDOL]DFMD PR OL:
. SUJHG SR
3 EORNL ZUJORZH QDGNUVW\F]QH POG POG ]

SHIQD RSiDWD
]D HPLVMU &2

)DUP\ ZLDWURZH < QLH]DOH QL Z\WZ8UF\ HZHQWXDOQLH SUJHGVL

IDUP ZLDWURZ\FK SR .
WXUELQ R PRF\ 0: ND'GD POG POQ obwb

7THFKQRORJLH JD]RZH
HQHUJHW\ND SU]JHP\ViRZD Z W\P SU]JHP\Vi EL]QHV ,&7 IDEU\NL ,

EORNGRPEQDD] JLHPQ\

0- ND G\ : POG POQ URN

7THFKQRORJLH JD]RZH
VDPRU]JEG\ PDiH L UHGQLH SUJHGVLUELRUVWZD VS6iG]JLHOQLH ZVS&é

WAV U('jGH'I'WU('jMJHQHU*D_F\MQ\lfgG

QD JD] JLHPQ\ N:HO ND GH WAV URN

7THFKQRORJLH 2=( 85( < HQHUJHW\ND SURVXPHQFND

WAV PLNURELRJD]RZQL,

N'HO ND GD POG WAV PLHVLUF\

~

POQ XNiDG6Z K\EU\GRZ\FK 02%

N: 0 N: 2 ND G\ POG WAV PLHVLUF\

POQ LQVWDODFML IRWRZROWDBB](:’Q\FK
N: ND GD '

W\V PLHVLEFH

3RGUXJLH ELHGQH 3RiXGQHAHYUMWENH RLHEKQGDPHQWDOQLH U]k
HQHUJLL HOHNWU\F]QHMX DD J IEMRRDOLWAY @ HMREF JDREDOQH U\QNL G¢
GOD HQHUJHWONREDOQH U\QNL SDOLZ NRSDOQMEXHUJ&WUN L D2 (08
PR H QDWRPLDVW E\E | XELGIERH O VEROQAGIL X 0 QD F] B R BIDWBIM [35 Q5
QBU]\NiDSU]DF]\QE U6 QLF HQHUJLL SURP LGIR\W\R DS QRDFV i R QRIFFDY
UR]Z6M HQHUJHW\NEL R S(Q8P(3®DXGQLX GDMH ERJD\GRMVBEBRQEH M\
HQHUJLL HOHNWU\FISUHRW BERWD FKE QGIZHZ W\F\M Q\BK |$IR D6 W § W DH
QR VSR \ZF]JHJR GR KXWQLFWZD

3RWU]JHFLH SMR\ONUWRND 7HQ SRZ6GVEE]GLHD GRRBMZHZ DOFHDWDN |
iHM 8(6WDQDFK =MHG QRFIQDFRKU\FH 7HFKQRORJLH 2=( 85( PDME

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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ZiD FLZ\ GOD HQHUJHW\NL SURVXPHQFNLHM ]J]GROQHM EH]SR UHGQLR
QmBH F\W PRF\ HQHUJLL HOHNWU\F]JQHM 7HFKQRORJLH :(~ PDME SUR
NL NRUSRUDF\MQHM ZDUXQNRZDQV |FHHXOD@M FBEASLUD EGYBLHE]HAVW:
MEGURZ¢BIRDEZ Q LHALERIL &2HONLH U\]\NR W\FK UHJXODFML8EDUG]R V]\E
SUDNW\F]QLH MX Z\HOLPLQRZDiR LQQHHVRERERINRNSRUQF\WEGER 7 H
L ZUJORZH EDQNL SU]JHVWDi\ NUHG\WRZDE WDNLH LQZHVW\FMH

6]XNDMEF RGSBRYWBGUHQGDMDN EUGE Z\JOEGDE ]DSRWU]JSBERZBQLH RUI

WU]JHED ZWHER®XK QR E SBROVUMRNGREUG]LH VLU JPQRHFWYI]REEBR

iR POQ 8 UHGQLRQ\ URF]Q\ Z]2R\WOW GXHGDXQHBVHH QHH ZLUFHM QL
WDNLP UD]JLH REHFQ\ 3.% Z\QRWVFIEF\ RRIMRXREUGH®QUGSBZQ]IRNRIR EO

ZFHQDFK VWINRHARDWEXW]@HVV DRFXOYXRPJRVW 3.% SBPWMP®IH VLU QD

JLRPLH

'DOV]D DQDOL]D GRW\F]EFD PLNVX HQHUJHWRDQQWHHR FLH MBDBW'SBRRD
ZHM NWSWPRSDGNX 3ROVNL R]QDF]D GEBMMRPKUSRRBILVMM &2P0Q WR
3RWU]HEDQDGR]\ GDQH SUQMPWUSIXWIEHFZVSRV6EURDNDPGMEVGLWR ZHQLH
]JRVWDQLH JUHDOL]RZDQ\ QM HJRUWGH D LYRFEMG ZD@D. SRWU]JHE\ MHJR UH
QE WDN H ZGUR RQH WHERERQBERRILIM GEQILHQLX NRV]W6Z JHZQUWU]Q\F
QLHNRQNXUHQF\MQH HDMWGMWVND 2+ 85HQLH MHVW SURVW\P |[DVWE
(. SRZRGXMWHPILDQU VW\OX \FLDPWGH OZWM ZALIM IR UR]ZRMX JUBZQRZEC

NRQVHNZHQ FMB RARIGXD DE\ 3ROV ND URFL QBN SYRGXZNFML HQHUJLL H!
QIMHGQHJR PLHV]ND WD/ W IRROFDS RHUNM RQ DZLIHORPD NUD KM OWHV \® W R
3ROVND < 1RUZHJLD < 86% < 1LHPF\ <

6]F]HJBTRZH GDQWHALH SU]JHP\ViX WUDQVIROWX FVEXE RY@W FRNY & R MIH
GR URNX Z QDVWUSXMEF\ VSRVHE

=X \FLH QDMZD QLHMV]HJR QR QLND HQHUJZLHO®MNVR @GEGKQAUWJILD
I\P SUJHP\ OH V]DFXMHHR VXRQR iR FDiHJR ]X \FRMNRiR]\O 7 :®&D
ANRUJ\WWWDQLH SRWHQFMDiX HIHNW HIR BEXWO®R M VM VB&F ] XM MDD
PQLHMV]HJR QPLDQDLVWUXNWXURGUHMPHQIKUQRFKIRQQB-VSRZRGXM
SRWUJHERZPQHHJIJQD HOHSWUHW]QEH ZWU]QRLMH]WPILH @IRQ\P SR]LRPLH
PLNVLH HQHUJHW\R|MP QLHMRSRIRZD WHM HQHUJLL HOHNWU\F]Qt
ZZ\WVRNRVSUDZQHM DXWRNRJHQHUDFML JD]JRZHM 'UXJDB SRiRZD EU
HQHUJHW\NU :(. ] ZUJORZ\FK HOHNWURZQL NRQGRRBOEDF\MQ\FK L ]

/LF]JED VDPRFKRGORZLOWINDAF6Z Z]RERHGQNFK GRG]LDi-VDPR
FKRG6Z HOHNWU\BMXFE\@LHVLH ‘:DMQHG®@RVWNRHH ]X \FLH HQH
HOHNWU\F]QHM SU]H] VDPRFK6G HOHNW]X AFQD MHIHN J L L UK H PIQA] 19
SU]H] VDPRFK6G WUBPNOGWIRLH REHFQH URF]QH |DSRMPWWHERZDQL!
JLU NRAFRZE Z\QRV]EFH 7:K JRVPWDWYILHH ARHQ HRQ R B RFE R QD

7:K HQHUJLL FKMPUBPRFAWIQ@\FK SDOLZDFRNRUP QV B:KUM®RZVUBK LL
HOHNWU\F]QHM?]H UB6GHI 2=(

7 = SXQNWX ZLG]HQLD SHUVSHNW\Z UR]JZRMX U\QNX VDPRFKRGGSZ HOHNWU\F]Q\FK
R QRZ\FK QRZHJR W\SX NRDOLFMDFK NRQFHUQ®8Z VDPRFKRGRZ\FK L LQZHVWRU
NRDOLFMD 5HQDXOW L S&RARSDUOEHRIDMLA RDFHGX FKR GODQRZDQ\ ZJURVW

GR 0: Z URNX &HOHP WHM NRDOLFML MHVW UHDOL]DFMD SURMHNWX 7VP
VDPRFKRG6Z HOHNWU\F]Q\FK 5HQDXOW ZSURZDG]Li MX QD U\QHN VDPRFKRG\ H
L U\QNX HQHUJLL HOHNWU\F]QHM SURGXNRZDQHM Z UWBDWAK 2E(G] Z\NRU]J\VWD

\EUDQH SUREOHP\-E—Z2\JZD0O]
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3UJ\URVW GRP6Z PLHV]NDf ZNGUIRVLPOL@® POBBIGEELWRQLH GRP\
SOXV HQHUJHW\F]QH 1DVWESL WH PRGHUQL]DFMD F®XHMVLV\
FIU FLVB®QGDUGX GRPX SOXV HQHUJHW\F]QHJR F]\OL-Z\NRU
VWX HIHNW\ZQR FL HEXHORIZQUL\FWZHM ZX NEK HPRIRNSiZ ZJRN X
Z\QRVL < UHBGWQHHMEF\FK |DVREDFK QRZ&FK\PDVRBEBFXK
PR OLZBIRPDFK SDV\ZQ\FK 8Z]JOUGQLDMEF WH®Q SRRWHGBERRD S
QIFLHSIR Z\QRV]EFH RNRIiR 7:K IRVWD QRN XEBIR XN RZTQKH Z
'DOHM SU]J\MPXDMSRWIUWJHEREZDGLIH VBRNU\SWHHZ SRPS\ FHNSID D
SORDWDF\MQD ZDUWR E &23 GOD SRPS FLHSID EUG]JLH U8ZQC

7:K JRVWDQLH SRNU\WSRES|HLHEHSIRW6UH WU]JHED ]DVLOL
JHUBGHI 2=( UBZQE RNRIiR 7:K 3R]JRVWDIiH 7:K SRWUJHEQ
JHUBGHI FLHSID 2=U86HiI NRJHQHUDF\MQ\FK E LLRSFGOHM RID FRKZ RAK
L Z EDUG]JR QLHZLHONLHM FJU FL < ZUJORZ\FK

3URGXNFMD BROQUAD QBQR FL QLW \ZA\RRJTL ZLUNV]\FK ]DVRE¢
RUQ\FRERMSFQ\FK RNRiR POQ KD %UG]LH QDWRPLDVW V\VWHTF
Z\ HN JUXQW38Z UROQ\FK < PL@HROP HPHUY MW\ E]Q B RIR.E NDE QD
MX REHFQLH EH] *02 Z\GDMQR E HQHUJHW\F]QD JUXQWX URO

8Z]JOUGQLDMEF SUJHGVWDZLRQH GDQHSDQWZXPB\ FHXQUMHH) J
Z URNX QD U\QNDFK NRAFRZ\FK Z VSRV6E QDVWUSXMEF\ WDE

(QHUJLD HOHNWU\F]QD < 7:K SUJHPYVXX < 7:K:0X\GQBRQE &F
WU\F]Q\ < 7:K SRPS\ FLHSIiD <  7:®DIVBR G NUNX OD WREYIHNZ
FLH ODS\ '"URJRZHM VLOQH 7QDSLUFLH ELODQVRZH5

7JUDQVSRUW EH] HOHNWU\F]QHJR WUDMNRFHOQM\E KL 5 DRKHZDLA C
Z\FK < 7:K &]\OL ]X \FLH SDOLZ URSRSREKRGRMRRMEGR \ \
FLD Z URNX REQL HQLSURPBMWWESIDFRFKRGX HOHNWU\F]QHJR
Z HPLVME®R]LH Z\QRVLi POQ WRQ

&LHSiR SR]D VHIJPHQWHP SRPS FLHSID <  7ZKSR3®RGNLPHPQD \
HQHUJHW\F]Q\P LVWQLHMH ZLHOND QDG Z\ I\Ni05 SORAK HXQ:=F V815 (|
QDG ]DSRWUJHERZDQLHP 3RWHQFMDi WHQ WZRU]J\ NRQNXUHQG
85( NROHNWRU\ ViRQHF OBV MNRWMWED .H W\QHN NRJHQHUDF\N
ELRPDVRZ\FK ELRJD]JRZQLH PLNURELRJD]JRZQLH XNiDG\ 25&
RF]\W]F]DOQLH FAWENBS®\P: PR QD X]QDE EH] V]F]HJIJPDRZBK DQ
SROVNLH FLHSTRZQLFWZR PR H E\E EH]JHPLV\MQH &LOSHZQL
NRUJ\WWWQ\FK ZDUXQNDFK NOLPDW\F]Q\FK SUDNW\FJRLEIXZ\H

ODW Z Z\QLNX G]LDiDAi SRGMUW\FK SR NU\]\WVLH QDIWRZ\P

1DSLUFLH ELODQWRKZHQ@JIJLL HOHNWU\F]QHM NWO6UH Z\PDJD V]|
JU\NNLYWUDQGHLHBRXNWYRHQHUJHW\FH ZUJORPHMW X ZN,Q RNV EBR\ |
POQ WROJIPHQFLH (76 GOD FDiHM HIHHFNWZ URW R HUEJ B RMIN WY R] H
PQLHMV]\ OLPLW MH OL XELHGURBIQ ZFIYHPLDOMH |1Zi FPUFHQ VIR Z
QLDKKKWDFK 'OD XQLNQWWPBICNG &8 FRRWVWAWRHQHUJHW\FH ZUJORZHI
SURGXNFML PLUG]\ UXmAMZAUIDEHAHDTRE\ SRVWDZLE QDVWUSXME
ZVWU]J\PDQLH LQZHVINHWINUE ZUQDHRZW\ED B8P JD]JRZH UHDOL]XMH
VWUDWHJILLFROOMKEGRW WIDPDQLH OLPLWX 2F]\ZL FLH PLPWRREWXW U]

3RMDZLDME VLU UDSRUW\ ZHGiXJ NWBU\FK ]X \FLH FLHSIiD Z EXGRZQLFW.

3UJ\NIiDGHP MHVW UDSRUW 7:Si\Z NRPSOHNVRZHM WHUPRPRGHUQL]DFM
JRVWDi Z\NRQDQ\ SU]JH] PLUG]\QD URGHREW LHME §X HR S S.BI0NE QT PHFMYL@D UJHF
(IHNW\V\ZQHJR :\NRUJ\VWDQLD (QHUJLL

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
18



7DE 3ROVNL PL[ HQHUJHW\F]Q\ RSUDFRZDQLH ZiDVQH

:LHONR E ]DVREX U\QNX

/S | 5RG]DM ]DVREX e URNG

5HGXNFMD U\QNX NRAFRZHJR FLHSiD R 1D SRPRFE WHUPRPRGHUQL]DF
L LQQ\FK WHFKQRORJLL ]JZLUNV]DMEF\FK HIHNWVZEBR EF2V\VWHPSZ JUJHZF]
L ZHQW\ODF\MQ\FK eloze

=DSRWU]JHERZDQLH WUDQVSRUWX QD HQHUJLU HOHNWU\F]QE Z]JURVW OL
VDPRFKRGO6Z QD W\V PLHV]NDAF6Z R SUJHM FLH Z
QD WUDQVSRUW HOHNWU\F]Q\

elOZE

=DSRWU]JHERZDQLH QD ZUJLHO NDPLHQQ\ L EUXQDWQ\ < HQHUJLD FKHPLF
JPQLHMV]HQLH R FK

=DSRWU]JHERZDQLH QD JD] JLHPQ\ < HQHUJLD FKHPLF]QD
]JZLUNV]HQLH Z\NRUJ\WWDQLD HQHUJHW\F]JQHJR R FK

=DSRWU]JHERZDQLH QD SDOLZD WUDQVSRUWRZH ]JPQLHMV]HQLH R
+\GURHQHUJHW\ND

el

)DUP\ ZLDWURZH 20,,
5ROQLFWZR HQHUJHW\F]QH ELRJIJD]RZQL RNRTgEE W\V
PLNURELRJD]RZQL SDOLZD GUXJLHM JHQHUDFML LRPDVD VWDiD

3URGXNFMD 2=( ]ZLE]DQD ] JRVSRGDUNE OH QE A
BURGXNFMD 2=( ]ZLE]DQD ] JRVSRGDUNE RGSDGDPL,
3RPS\ FLHSID

.ROHNWRU\ VIiRQHF]QH

OLNURZLDWUDNL

2JQLZD IRWRZROWDLF]QH

zUJOD Z\NRUJ\WWDQH GR ]DVLODQLD HOHNWURZQL NRQGHQVDF\MQ\FK
JD]X Z\NRU]\VWDQH GRARFEODGQRDDV&GBRQLD UGGHi NRIJHQHUDF\MQ\FK

F
F
E

el

el

EUG]JLH\QDNX MHV]F]H RNRGIBRiIDFEKZZUJORZ\FK ERRE&BEODHMGE RWRQLDFK
7XU629ROHEQ@RNDFK 3EWQ6Z ,, 'DILVID]\GBCANCOWORNX BHHIFKDW6Z ,,
NU\W\F]QE VE ]DVRE\ ZUJOD EUXQDWQHJIR < QREOLZMHO.HGSEIRG X WHML W
PRZ\FK EUG]JLH Z\GiX DiR KRU\]JRQW MHJR JAVNRU | LWOVEBIQ LEDJ G | IPH. \ZM @ R&/:
RNRiR POQ W URN 3U]J\G]LHOHQLH SR]JRVWDIi\FKFRP®ENeWRQ HPLVMI
JHW\FH DXWRNRJH@HUIJBPMDHE XPR OLZLiREUVQWNKNR ZAIRNXH RNR iR

7:K HQHUJLL HOHNWU\F]QHM

$E\ PR QD E\iR BUDZAGR Z\P U\QNX SDNORQ@WHHNM BIHLOD S\ 'URJRZHM f
WHQFMDi SRBQHRIZ\HAV\FH 2=( 2=( 85( PXVL SUJHNUDF]DE DQW\F\SRZD
Z\QRV]EFH UKQ@R FLHSTDK LQD\QNX HQHUJLL HOHNWU\F]QHM 2W6
LVWQLHMH MDN SRND]XMH WDE OLDQRZLFLH

PLNVLH HQHUJHW\F]Q\P QPR RPL B MFEBHRPRIUJLL FKHROF]QHM ]
QLFWZD HQHUJHW \HFQHHIRDYBYR GKR\P SRWHQF MDQMNLNNRRWVAHRZVHM L QI
Z SUJ\SDGNX SRZV]HFKQHJR ]DVWRVRZD Q LNDR WHFHKQIRFD RI D E KE L W HIF]K
QRORJLF]QLH JLQWHJURZDQ\FK PR QD E\iRE\ X]\WVNDE RNRIiR 7:

7:K FLHSID ]QDF]QLH ZLUFHM QL SRWU]JHED 8Z]JOUGQLDMEF
INRJHQHUDF\MQ\FK SDOLZ SURQONAKN BHOHWUZDFWM LRUD]-ELRPDV\ PR

\EUDQH SUREOHP\"E—Z\JZDoO]
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ND RV]DFRZDE SRWHQFMDi URO Q L7F W QID\K)QIKK UK & WU B 1.Q HH @ HNDW |
7:K QD U\QNX FLHSiD

3R]D UROQLFWZHP HQHUJHW\F]Q\P LVWQLHMH ZLHONL SRWHQ
JLL SDOWHGHT 2=( 2=( SRBEHEFQHM SHUVSENWBIHHZWE\WRNLP |
ZLDWURIRF]R\P SRWHQFMDiHP QLH PQLHMV]\P QLSRGREQ\POF}
SRWHQFMDiHP Z\GRWWBWMEGLMHW SRZLHU]FKRQ @WBKKIZZ IHIOHERE
SRZLHGQLRWWBRORZDQLD RJQLZ IRWRZRO WD\REFQ\JZK EJRIMHW]U !
VSRGDUNE OH QE QLH PQLHM QL S&WRUPHUDI\L ZH O FMWHUAIFHG
HQHUJHW\ND PLNURZLDWURZD KQG b RMHDQUHM W \ND7 :LH PQLHM
WB6ZQLH ]DVRE\ ]ZLE]DQHWREKJER B HERG.RZLLVND VSDODUQLH
FLHN®Z

/LWHUDWXUD

>

@RSF]\N - (QHUJHW\ND UR]SURV]RQD 2G GRPLQDFML HQHUJHW\NL Z J
RG SDOLZ NRSDOQ\FK GR HQHUJLL RGQDZLDOQHM L HIHNW\ZQR FL HQ
OD]JRZLHFNL :DUV]DZD

@RSF]\N - (QHUJHW\ND 8VWDZD NWGSUHM QLH PD < UJHF] R SUJHE:
FMD XQLNDME F]\OL GDOHM SDUD Z JZL]GHN (QHUJHW\ND FLHSOQD L
@RGJH % . $OWHUQDWLYH (QHUJ\ 6\VWHPV DQG $SSOLFDWLRQV :LO}
@HQHZDEOH (QHUJ\ 9ROXPH , 5HQHZDEOH (QHUJ\ 2ULJLQV DQG )ORZV
QRORJLHV , 9ROXPH ,,, 5HQHZDEOH (QHUJ\ 7THFKQRORJLHV ,, 9ROXPH
E\ %HQW 6YyUHQVHQ (DUWKVFDQ

@9 6WDWXV 5HSRUW -XO\ -5& 6FLHQWL F DQG 7HFKQLFDO 5HSRUW
@RODU *HQHUDWLRQ 6RODU SKRWRYRBWOGF (3 § W(XIUFRLSWHD(@ SKRMUR
,QGXVWU\ $VVRFLDWLRQ

@LOF]\AVNL 0 *D] iXSNRZ\ 6]DQVD F]\ ]DJUR HQLH" 'ZXPLHVLUF]QLN 75
@LVWRULD HOHNWU\NL SROVNLHM (OHNWURHQHUJHW\ND 3RG UHGDNTF

BURIDQ 3RSEG¢\N URNX SURIHVRU WDWRBIOUQ\ : ZVS6iWZR
LUHDOL]RZDi UHIRUPU HOHNWURHQHUJHW\NL E\i 3UH]JHVHP 3ROV
UJ\{UHDOL]RZDi NRQFHSFMU RGIiEF]JHQLD SROVNLHAR W MPWX HRX ™0
=655NUDMH (XURS\ ¥SFRIG NRENYWHPHP |DFKRGQLRHXURSHMVNLP

XPLQLVWUD QDQV6Z ZLFHSUHPLHUD / %DOFHURZLF]D GRUDGFE

W\F]QHMFPHI6OQR FL GOD HOHNWUR FQHSRAQINAWID]RZQLFW Z:
SUDFRPRIQLVWUHP JRVSRGDUNL ZLFHSUHPLHUHB]HF}D/XRQRXHZC
QLD SROVNLHM GRNWU\Q\ EH]SLHF]JHAVWZD H]QNUHIW HF XZHDIRX BN
SUJHM FLD HQHRIZ\HAWWIDIS ZR]ZRMRZ\ NWoU\ QD]\ZD 6<1(5V{DQk .R¢
VDFK 3ROVNL Z\QHDOMEFFAML JFHO 6 D BOHWLHRNRZHM LV]F]HJ60QR FL
QIROVNLFK PLNVDFK HQHUJHW\F]Q\FK “\UHNWRU &H G
Z 3BROLWHFKQLFH ¥OEVNLHM 3UH]HV =DUJEGX 6WRZDUJ\V]JHQLD .

)
x
=
X
o)
x
a)
=
x
—

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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HZROX
ZR

5 HQH U JEEEAEE
< R UR] HQHU JHWAN
Z 3R GMEEF

2BONVW\F]QLD U PR QD VSRG]LHZDE VLU SRZD QHJR GH F\
QHJR Z\QLNG®WHMEN\Z\ /&3 NRQLHF]QR FLE@Z\iERM{HRQWHBRLQLH GH F\WX
WHJR QLH GD VLU Z\UbZ PIRF HQVRHYAHBG MPRQ ZOQH < JidZQ\P SRZRGHP |
VX 8UXFKRPLHQLH RJBICHIRSROWNILRIZRIR 3URJUDPX %XGRZ\ (QHUJHW
MHVW QDMV]\EV]\P QQ B EWWDGE&M]MM INRUJ\VWQ\P GOD SROVNLHM JRVSRC(
MHJHDOL]RZDE QDOH \ SRGMEE OXEUGRXKRXOGPDPPERWDIDQ\FK REV]DUDEF
RGEORNRZDQLH PR OLZR FL WHFKQRORJLL UR]Z6M NUDMRZHJR SR
LQVWDODF\MQR VHUZLVRZHJR LQIRUPDFML UR]Z6M ]DSOHF]D LQIRL
VRZHJR XUXFKRPLHQLH PHFIRGIRPQH BWRIWMBIPD VNXWHF]QLH XUXFKF
Z :ON %U\WDQLL 1LHPF]JHFK L Z +RODQGLL

=D]Z\F]DM SU]JHZLG\ZDQLH ]JMDZLVN JZDiWRZQ\FK WDNLFK MDN UHZRC
VWRSQLHP QLHSHADRPPW\FRQLH JHQHUXMH Z\WRNL SRJLRP U\]\ND ]DU
WDNLH SU]JHZLG\ZDQLH VIRUPXiRZDE MDN L GOD WHJR NWR SUSERZD

3RVWDUDP\ VLU ZURDSDEVU DQ\P SUJ\SDGNX UHZROXFML HQHUJHW\F]t
JGHF\GRZDQLH QLVNL L RJUDQLF]D VLU GR SUHF\]\MQHJR RNUH OHQLE

5HZROXFMD HQHUJHW\F]QD R]QDF]D WR{ZBM]SALRFIHY XUR | BERN UHA MHUIH N R
VHNWRUD HQHUJHW\F]QHJR SURFHVX NW6U\ UR]JZLMDE VLU EUG]LH
FKUFL L |DDQJD RZDQLD VDPHJR VHNWRUD < SRGREQLH MDN Z SUJ\SD¢
LQWHUQHW\]DFML NWOUH U8ZQLH RGE\ZDME VLU SR]D SLHUZRWQ\PL
SUJHZRGRZHM NRPSXWHU\]DFML PDLQIUDPRZHM F]\ LQIRUPDW\]DFI

‘HZVI\WWNLFK W\FK SU]\SPRRDHAR]IMDPH\GNRLHP HURWN UM POZL P LQ
-HUHP\ 5L(NBQMD YMIDDOLVWWR 6DU\P RIJURPQH FL QLHQLH SRZV]HFKQHM N
G]DMEFMSUG]DQH SU]JH] SRWUJU SURGXNFML PDVRZHM SRZRGXMH L |
XVWDQQLH MSG®RWEH DLH LFK PR OLZR FL V]F]HJ60QLH MDNR FLRZH
JMDZLVNR GZXNURWQHJIR Z]JURVWX PRF\ REOLF]HQLRDHM W\RISBXR FL
SU]\ MHGQRF]JHVQ\P SRIRBLARYIUHV¥BRK EZ838WEQAKMDZHONR- MDN Z
WURQLFH GDMH VLU ]DXZD \E Z HOHNWURHQHUJHW\FH DOH RF]\ZL FL
VWDELOQH D QDZHW URVQE < D Z URJSURV]RQHM SUJ]\GRPRZHM SUR

:FLE MHV]F]JH SLNR UbdGUDGHS & WRWHPIRRGFK LFK SURIGXIMRW\KGIR W OLF
]JOQDF]QLH PQLHMV]D PQLHMV]D MHMWGW R V & \NGIDAVKQ IR QEH O LIFL] R\GRXi ZR Z H N
] MHGQRVWNL HQHUJLL §+HQZRW K H\D UPRSWIALME WRUDVWDLGIH L
VI\EFLHMSQI\SDGNX HQHUJHW\NL VA\VWHPRZISM]XNMNR GROHQ WERZOQ HRI
ZROWDLF]Q\FK RNUHV SRiRZLHQLDVFHIAO H WIARN V NREHFR LHE HBDQMH LFH QL
LQVWDODFML ]D FERDFW R ZD QRN H F K , ' \WRRF VIF]I\WRZD &HQD

A\SRZLHG QD VSRWNDQLX Z OLQLVWHUVWZLH *RVSRGDUNL U
2: ]DVDG]JLH REHFQLH Z FLEJX PLHVLUF\ VE WH LQQH SRGREQH SUDZD .UD\GF
.HQQHG\3HJR SRU KWWS HQ ZLNLSHGLD RUJ ZLNL ORRUH3VBODZ

\EUDQH SUREOHP\-E—Z\JZDoO]
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I N:;) JHQHURZDE MX EUG]LH Z\WVRNE RSiIDFDOQR E GIRROR/ZHHV
JUDQLF]Q\ NRV]WS UQ Y WRDDEREQWR < DO N HEGWMRFHRG HQHUJILL V\
P6Z ZVSDUWDDN MWWBQX VHNWRUD ,P VWDQ WH Q GG ELEH PIRUMWY\ SK)
Z GRVWDZREEQRUFU W\P V]\EFLHM RGEHRHBKXWLNIN VE WRNHEFRFRORHG
HQHUJHW\NL UR]SUR V3R Q ViR CENDXOIA MK IDAVWZ (XURS\ LOXVWUX
QH WRDQRZDQH BRMWD\ZZH ViXSNIUFHWUZX RBOF QUWAW RWED Ji6ZQLH LI
RGELRUF6Z 6\WXDFMD Z 3ROVFH MHVW ZLHORNURWQLH JRUV]D

5\WXQHN 1LHSODQRZDQH SU]JHUZ\ Z |IDVLODQLX Z U 1LHPF\
+ < QDSLUFLD Z\WRNLH 0 < UHGQLH / < QLVNLH
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m EH] Z\MEWNRZ\BKGQLD ] Z\M] Z\MEWNRZ\PUHGQLD EH] 2\

»BUOGIR > @ 7+ YHQFKPDUNLQJ 5SHSRUW RQ 4XDOLW\ Rl (OHFWULFLW\ 6XSSO\ &((5

$QDOL]D SODQ6Z VWUDWHJILF]Q\FK SUH]JHQWRZDQ\FK SU]H] ZLRC
5\V..© < 5\VSRUGZQDQISSRWEKHEDPL RSRODW\FH ZQHUJHMF]BHM >
QLRQ\PALAORQHM .VLUG]H 65135HQH® JHWANIX WMV WH P KRR \QR G- ]G

5\WXQHN 3RU6ZQDQLH VWUDWHJIUL (Q@EHYVERIMQFUKSGRSLWDIiR:
] RFJHNLZDQLDPL 3ROLW\NL (QHUJHW\F]QHM GR U

100%

inne ??
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[ | dystrybucja
prosumenckie
atom

— kopalne
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B zuitnot
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%UBGIR $UFKLZXP 65 135( > @

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
22



5\WXQHN 3ROLW\ND (QHUJHW\F]QD D VIQWH]D VWUDWHJLL *UXS .DSL

11% 5%

25% 19%
5% odnawialne 23%
kopalne
atom
prosumenckie
dystrybucja
SUJHV\I
21% HIHNW\ZQR,E
26% inne ??
8% 49%

4%
»UOGIR $UFKLZXP 65 135( > @

FLH ODW RGEXGRZDE XE\WNX PRF\ VSRZRGRZDQHJR ]DNRfAF]}
QHM |DZDWMWHMGHURJDFML QDWGJDORHMAHER\Z\ /&3 > @ 'HURJDFM
WBR]ZDODiID QDP X \WNRZDE EORNL FLHSiRIDMNWH REA Q HD@H BRAHLPIR ;
QLH VSHiQLDi\ RQH Z\PRJG6Z JDINHNWVIZY HRPRRZIMIQQ2 E\E RQH Z\iEF]RQF
RG URNX MHGQDN GHUR JDFAKMIX QHNZRRQRY QOL HRCHYF B OH

QLH GiX HM QL GR URNX

'DUXQNLHP X]\VNDQiIRDHQLH ERWDULDOQHDP NRERELK] BRI HAR
WURZQLH HOHNWURSLRIZQRAQLAH\QLI\ =DPNQLUWBGMPPEQDAEHD  0:
SRJRVWDMH, 7HO PRAN\F]QLXRNX |DEUDN QXK XFKFEMLRQH [RVWDQE LQ
VXEVW\WXF\MQH SURFHV\ LQZHVW\F\MQH NRPSHQVXMEFH WHQ EUDN
VW\F\MQ\FK *UXS .DSLWDiBPWFK ZBWRND |JBRGILWKND (QHUJHW\F]QD QLH ]
JUHDOL]RYDRIHZ]DQ\P |DRDHRV MH VMD L QZ I\ RIG Q I DG B CRYED B N-
WURZQISD@IXD NRSDOQH EUDN HWVHDMNW ZIQRZ B VI A MM BIZVQR ] SBERJUD P
LQZHVW\F\MQ\'] OHWQLP KRU\]JRQWHP D ZLUF GR NRAFD URNX W

8]\WNDQLH UHGXNFML ]PFRREWW]JHER Z D QAXTZAQNDX SRSUDZ\ HIHNW\ZQR
HQHUJHW\PMFHMIGOQR FL WWXHE®]HIRHELBIWOHQLH XOLF EXG\QNo6Z
KDQGORAXKOLF]Q\FK 3RQDGWR SRSUDZU HIHNW\ZQR FL ZLQG ZF

UR]JZLE]DQLX WHJR SUREOHPX SRZHR®@DZQRPRHIF (QVWUDHAW\E]QHM
G]EFD RSHUDRKFMBLRIGZ URNX DOH XZ]JOUGQLDMEFD LQZHVW\F
RG URNX

2NRiR 0: PR QD X]\WVNDE EXGXMEF OXE PRGHUQL]XMEF OLQLH W
LQ RGEXBRGBHUQL]DFML OLQLL N9 :LGHIND < &KPLHOQLFND 8NL
VLODQLH QDV]HARPLNW/GIPPNLHM (OHNWURZQL -EGURZHM GUXJE 7
N9 %LDI\WVWRN < 5R  %LDiRUX WU]JHFLE < Vi\QQ\ PRVW 3ROVNLI
UHZ < 'RP D < (iN < JUDQLFD < $O0\WXV /LWZD RUD] SUJHEXGRZD ¢
] N9 QD N9 :DUXQNLHP UHDOL]DFML W\FK LQZHVW\FML MHVW X
NRQLHF]QR FL RUJIRIOVRBADQIVWD]RYWEZHYZRDOWHMZOXE 20LPSLDG\ W
WR\VIR SUJ\SDGNX OLQLL 2VWUBZ < 30HZLVSID] QILAV INDHIR XINTH < 3ALRE
&KRGISUR\MUFLH UR]ZLE]Dfi SEBRBREREDQ\FEKWDZVUI®FK 3UJHV\IRZ\FK
NW6UD QLHVWHW\ QLH MHVW REHFQLH SURFHVRZDQD Z 6HMPLH

3 8VWDZD R (IHNW\ZQR FL (QHUJHW\F]QHM Z\PDJD LQZHVW\FML ]D PLQ REURWX

\EUDQH SUREOHP\-E—Z\JZDoO]
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7UJHFLH EUDNXMEFH 0: PR QD EUG]JLH X]\WNDE URJIZDM-DME
QL V]\P PR OLZ\P SRJURPRUIHWNRHQHUJHW\NU SURVXPHQFNE &]U
JLVODF\MQ\FK RGEORNRZXMEF\FK M H G QP]ZISMOD\FIKHY D 6NsXD B
ILHVWHWR HQLD QLH ]DZLHUD BR&®HR G QMRINR WRUDMR @ HKLY\MQ\
DPLDQRZLHIOHEWURFLHSIRZQL GRPRZ\FK F]\OL W]Z PLNUR O
WRN POQ SRWHQFMDOQ\FK LQZHVWRUWFK [PQ G VW B NIBIEK K HZ
FLDFK GX \FK PLDVW W]Q ZV]JUG]LH WDP JEUHZIDQRZNRBEPWV
FIHA > GVHRR PR GRGDELWMINDQLD JG]LH JD] Z\NRUJ\SWRZDQ\
GXNFML FLHSiHM ZRG\ DOH WHQ SRP\Vi QL LHSIHWHZRIGA MR
VLU W\ONR VSRUDG\F]QLHRSUSREDDIRFALHWQHBIRHPDP\ MHV]F]H
X \WNRZQLN®&Z JD]X SiI\QQHJIR /3* > @

1RZD 8VWDRGEGRDIRZLDAQVANKRHPLV\MQ\FK 2U8GiIDFK (QHUJLL PRJIL
SRWHQFMDi LQZHVW\F\MQ\ D PLDQRZLFLH GRFHORZR RN

POQ SLNR HOHNWURFLHSIRZQL GRPRZ\FK R PRF\ 0:
iEF]QLH SRWHQFMDiX
POQ SDQHOL IRWRZROWDLE]Q\FK R PRF\ 0:
iEF]QLH SRWHQFMDiX
POQ SLNR ZLDWUDNG6Z R SLRQRZHM RVL REURWX R PRF\
iEF]QLH SRWHQFMDiX
5D]HP GDMH *WR SHUVSHNWJRNK GRSHUVSHNW\ZLHRGIK PR QD
E\ X]\WVNDE RN FI\OL QDGRLHQLDQH 0:
7UJHED WH ]D]QDLEMXH PLHV]ND# PLHVINDAF6Z M
GRD]X VLHFLRZHJR F]\OL WA\VL\EW B FPKL H V] N i\ O L WAVLUF

NRUJ\VWD ] JD]X VLHFLRZHJR

B\WVWHRWHU\P PXVLP\ QLAPRAD JGIDUJHQLDPL QLHVWHURZDOQ\PL
UDWRUD PXVL PLHE ZEXGRZDQH QDU]JUG]LD XPRH GH ZZ\D]MEW N L H
QRZD HQLH STRGWX ] (OHNWURZQL UHJXODF\MQR V]FLAWKRIRBW\SF
PDOL]RZDQH ORNDOL]DFMH QDOH \ XVWDOLE DQD®LYXWHEPA N/ F W QI
LQW\QNX 2EHFQD WHFKQLND LQIWDRDW \FP@D SR UDD/@DX@R OLZLD
QLH LQWHOLJHQWQ\FK VA\VWHP6Z ] LQWHOLJHQWQ\PL VLHFLDPL

OR OLZH MHVW WH VWHURZDQLHQ DIEW 8L NRR USIGR D PR Q3 DRIV PO C
NR EUG]LH RQR SURZDGNRIH\WRIENBDOPD RGELRUF\ 7DNLP SRPR
PRJE E\E RSHUDWRU]J\ +$1 +RPH $UHD 1IHWZRUN OXE /(% -/RFDO
VXPHQW®6Z DOH SRPDJDMEF\ WDN H Z U6ZQRZD HQLX V\VWHPX

-HVWH P\ SUIHNRBDOHW\ND SURVXPHQFND ]BIQPIUL NXZ RAV GEBL V¥ M
G]LH@MM RGJU\ZDGD MZHDGQEHMV]\FEUJBOHQLH @M MHVW G M UR
P\NDQLX ELODQVX HQHUJHW\F]Q MIZARNUHMX DHFZ WEZOIMHUZQNR Z
QWDUJRZLVNX HQHBWRDRKRBDZMWM R NWHOHNRFKALRDFML SRC
NRPSOUBENQURUPDW\FH SRG ZSi\ZHP SHFHW6Z (UR]MDNRQNXIUMNQRW
SRSUDZLD MDNR E L LQQRZDF\MQR E

&RZLUF QDOH \ JURELE DE\ SURFHV NUHRZDQLD QRZHJR V-LHFLR.
ZLHG GD VLU ]DPNQEE Z SLUFLX Jio6ZQ\FK G]JLHG]JLQDFK

3LHUZV]EHMHV@WDFMD NW&UD PXVL RGEORNRZDE PR OLZR E IXQ
QLHF]QR FL VSHIiQLDQLD ZV]\VWNLFK VNRPSOZNRZOURAFK FURDH U
QDOQ\FK $UJXPRHICHS AVGIADNDWXR\ < QLH P R MNDDA\PDID B RIGLF K NR
MDNNDSLWDQD HJOXR®RIHHDWRHN \D]SDG QRIS HWD W RUKD MIORNS RGN
ZWHM G]JLHG]LQLH UREL SURGHNAN DQRY\HFK HWWOZDFK (QHUJLL

FLFLHOL PLNURLQVWDODFEHE IPHEWRY XPHIEVRZG H |Q XXWHIM HV W U D

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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QR FL JRVSR|&ZDPBJ®QLUD SRVLDGDQLD NRQFHVML RUD] XSUDV]F]D VSI
VI\VWHP JLHORQ\FK FHUW\ NDW6Z NWOU\FK SURVXPHQW SURGXNRZD!
7NDUPLEFHNS L Q WDMBLUDVEZG]LH WRBWMMR WDU\VI\ QHWWR 7DNLH L
Z\PDJD RF]\ZL FLH LQWHOLJHQWQHJR OMX ] GBLUNIE ODHOPHH IR BAHHFRKLQHL PILCH\ F
HNRQRPLF]Q\P

ILHVWHW\ ZVI\VWNLH WH IDQWDVW\F]QH XiDWZLHQLD LGRWA\E HY MHONR
SDAVWZD OH \ UR]VINVRMRLA GBK QB LQVWDODRMMDEOLLY RRNLFRINOMQ MW UH
FLHSIRZQLH GRPRZH < Ji6ZQLH ]DVLODQH JD]HP JLHPQ\P OXE /3* 3R
LPSOHPHQ@QWSPMELD SRZLREX EBES]DUDFK WIRNID &QRWM]IZE BVRS 6 i-
FI\QQLND NRUHNF\MQHJR UHJIJXOXMEFHJRJRPB/DG R ORQ R\ER BAD X R HHAV 1R W:
QLH LMKHZQ\P DNFLH PUDRRPLEBW XZ2EQD ZLD OQVWNKRHPLV\MQ\FK %U®b
GiDFK (QHUJLL $UWDHWLWISLRR USGHi PLNURLQVWDODFML SURVXPH(
R 2=( SRZLQQD

]ZDOQLDE ] RERZLEJNX UHMHVWUDFML G]LDIiDOQR FL JRVSRGDUF]H
]ZDOQLDE ] RERZLE]JNX SRVLDGDQLD NRQFHVML

ZSURZDG]DE V\VWHP ZVSDUFLD WDU\I\ QHWWR ]DPLDVW JLHORQ\F|
ZSURZDG]DE RERZLE]JHN LQVWDORZDQLD SU]JH] XSUDZQLRQHJR LQV

7TH ZV]\VWNLH Z\PDJDQLD VSHIiQLD SURMHNW QRZHM 8VWDZ\ R 2=( 3R

RERZLE]JHN SRVLDGDQLD KRPRORJDFML URGRZLVNRZHM GOD LQVW
WDND E\iDE\ MHGQR]QDF]QD ] SRVLDGDQLHP SR]\W\ZQHM RFHQ\ RG
]DVDGU 1JiDV]DQLIZIDG VEXGREZMD GRK EH] NRQLHFROARBDHYMWDUDQ!
QD EXGRZzZU

]DVDGU EH]ZDUXQNRZHJRHOGHNWEFRHQIHL GHRW\F]Q HM HVZLHHFW X5\ VW U\ E
DOQE PR OLZR FLE ZSURZDG]HQLD RSFMR/@FGQIHIMRL R KL M WX HRIGRZ O H |
QL PLHVLUF\

=]DVDG SRZ\ V]\FK SRZLQQ\ E\E Z\IEF]RQIN HQ®E KD RENRIZH FKXDG]LDiDQL
FLHSIRZQLFZ\FRXQRF E\E VWZURUGMRRHE@DQLH |DRGBWILIHQHBD YN WDNLH
Z\IEFJHQLD SURZOIGNZIEADER L FLEZIRMQNRWMZQ@HH DEF\VRERWR RSQH

QD WHUHQDFK R GX HM JUVWR FL RGELRUX FLHSIiD

'"UXJE NU\W\F]QE GWMHFX QKD RINYWUDFIGD UR]ZLMBWA (P VIIRP-BUDZGRSR
GREQH DE\ NWRNROZLHN P6Ji WHQ UR]Z6M ]DKDPRZDE

7UHQG\ UR]J]ZRMRZH WHFKQRORJLL RGRIVZLD QRFF&LSRAVNOVERF\\QD L
UJHF]\ZLVWR E RWEAK WDUBEREDEWX ZLG]HQLD LQWHUHVS6Z UR]JZRMX JR\
VNL QDOH DIiRE\ SRGMEE VWDUDQLD DE\ SUJHZLG\ZDQ\ RJURPQ\ FK
LQZHVW\F\MD\RKQDPMZLUNV]IHM FIBRQVRWDGBLOHYILV BQLL (XURSHMVNL
SRGHMPRZDQLD WDNLFK G]LEWBH\EHHS@DINDGR LARXEQIDND]X DOH XPR O
PRZDQLH LFK SR UHGQLR < FR F]J\QLE ZV]\VWNLH EDUG]LHM GR ZLDGF]

:DUWR SDPLIROIVEND HWHV W H X U RIBMWHNNEH SRURGIXENEM L DUSROGEXT6Z $*' F
VND HOHNWURQLND SUJHP\ViRZD SURGXNXMH XU]JEG]HQLD QDMZ\ V]H
G]HQLH GRW\F]\ U6ZQLH PRQLWRU®SZ 3URGXNEGH VS LQ RHDHQIH W ¥
ERVWRVXME WH VDPH WHFKQRORJLH RWWHABRNFDHD Q2]H) BRIV WIR PRIJIDE
URSHMVNLP SRWHDQWIPW]HDMN WDWN. HHWXOMNFE DPDEFW RVRZDE RGSRZLHGQLH
PRW\ZDEFWSDIUFIMW\PIDPWZLHUG]HQLX QDOH \ IDNRAF]\E SRQLHZD QDL
WHP WHJR DUW\NXiX

'REU]H E\ E\iR DE\ SROVNLH PLDVWD WDNLH PDS\ JUVWR FL PLDi\

\EUDQH SUREOHP\"E—Z\JZDoO]
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5\WXQHN  .UJ\ZD XF]HQLD VLU .RV]W\ Z\WZDU]DQLD Z HQHUJHW
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SURJQR]D
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%U6GIR -DN QD 5\V

"ILHG]LQD WW]BEHBRW®®RFH QLHGRRHQYWVD\QD YAVIWHRNIDQL]DFMD V
\ LQVWDODFML DOH SUJHGH ZV BRWRNHP\\S-RJEDZXDER/LU NiRSR\
LQQ\ RUD] HNVGDRDWIHNM®GRDWDFMU SRQLHZD WUXGQR VREI
.RZDOVNLHJR VLHG]JEFHJR SU]JHG OLF]QLNMWHPUG XE PHRIRL B/RLHEP N
EU\GRZHJR PLNURV\VWHPX HWSWIHVWNAGQGEHERVIQDEUGE GRPRZD
SLNRZLDWUDN RJQLZR ViRQHF]QH DN\XFPOOMD\IMRYR USR XS$ID -FbMISFO
ZLQLHQ ]DU]JEG]DE LQWHOLJHQWQ\ SURJUDP NRP SXRNNRZM J@DG]
:iD FLFLHO ZLQLHQ W\ONR RFP&LIDAVE R AFFIRZ HPHHON\WE VYZRMHJR F
ZHGiXJ |DVDG\ 7SR RZRFDFK LFK SR]QDFLH5 0DW

:VI\WWWNRGWR]J\E VLU PR H RGSRZLHGQIRURFPDEWRQRMHMHEPBW K PR
FLDFAKFK SR]\W\ZQ\FK VNXWMBRKHBRWYWZ G R/ J\ENR 3DAVWZR Q
VLU ]ZROQULRMIHF KHRERZ WVEMMO E]ZDUWHM G]LHG]LQLH < DFINROZ
VZRMH RERZLE]JNL SUJHND]DE 7QLHRE R LD/OERIMHI G APHHWD\ QINHYBN |
]IXQGDPHQWDOQE ]DVDGE SRPRFQLRNWORIHWRBYHILLD YVQB OHJ LY
SDAVWZD =DLQWHUHVRZDQ\FK IDWVR E@¥NP EPHRIGNVICEP N&.RZRPDVE
QRPLD 'REIDG > @ ]JDZLHUDMEFHM P LQ NU\W\F]QE DDWDIHNE LM+
PDNV\PDOL]DFML 'REUD

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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.RQNOXGXMEF RERZLEJNLHP SDAVWZD MHVFMK SRIDZIROEL REZR @LLE R E AT
G]LDiDRR I ILZ\P ZNiDBYISH®H EXGRZDQLH ZVS80QHJR REV]DUX EH]SL
W\F]QHJR

SLEWE GJLHG]LOQ®REQYBUEH) NW6U\FK UHDOL]DFMD (Q1HW (QHUJHW\N
QLH XWUXCGRUR®S6DQLRQDVSRERE®HIHZVSDUFLD MHVW RGSRZLHGQL V\\
HQHUJLL SURVXPHQFNLHM ,VWQLHME MHGQDN MHV]F]H LQQH PR OLZF
GR WDN MDN GOD EXGRZOHFWEZQL]MZQ\®@DIQVRZDQLD REQL DMEF\P S
GRSR]JLRPX DNFHSWRZDOQHJR SUJH] SURVXPHQWD < BRDZERBEREGREQL!
YXQGXV]H (IHNW\ZQR FLIDOHOBRMWRPI@AEK URGN6Z NWOUH 3ROVND RWIL
GILHDXNF\MQHM VSU]JHGDHPXSMDZPRENIGWH WUXGQR EUG]LH SUJHND]D
GRRU]JHP\VXXDJLRGDDQLF]HQLD GRW\F]EFH SRPRF\PRXED LFYPHW |DOH E
ZDE RE\ZDWHORP D ]D LFK SR UHGQLFWZHP L SUJHGVLUELRUFRP

'JLUNL WHPX PRJE E\E RJURPQ\P VW\PXODWRUHP URDERMH IRNSR]GID U |
LFK Z\NRUJ\VWDQD®WRZIMBLH HPHU\WXU SRPRVWRZ\FK PXQGXURZ\FK
LWG 1LH]D@NSDWHFRIE OXE MHJR EUDNX UHZROXFMRE\ZMAPLBW]\ ]DF]
FI6iN6ZQDV]\FK NXFKQLDFK iD]JLHQNDFK NBPBAQNPFKK GLUYHFEBRNRMDF
GDFKDFK 5HZROXFMD JGREUG]LH SROH RG NXFKQL Z SU]JHQR QL L GR

8UXFKRPLHQLH RJ6GDMRGRRPRYNDBRZHIR 3URJUDPX %XGRZ\ (QHUJHW\NI
QDMV]\EV]\P QDQMDWOED/JYP]ILHM NRUJ\WWQ\P GOD SROVNLHMHRVSRGDU
DOL]RZDE QDOH \ SRGMEE OXESGRRNRXFIXEGOGPHQWPLIQWK REV]DUDF
RGEORNRZDQLH PR OLZR FL WHFKQRORJLL UR]Z6M NUDMRZHJR SR
LQVWDODF\MQR VHUZLVRZHJR LQIRUPDFML UR]Z6M ]DSOHF]D LQIRUI
ZHJR XUXFKRPLHQLH PHFKDQL]P6Z ZVSDUFLD

BRGVXPRZXMEF SRZ\ V]\FK SLUE G]JLHG]LQ ]DGDQLHP 3DAVWZD MHVW
E\iR FR HE\ E\iR MDMW\PHZE\DES RPER VLRISWORFDHRIHNFLH ZVWVE\ QD
VNRUJ\WWWDP\ , 2E\ZDWHOH L 3DAVWZR

:LG]U PR OLZR E EXU]JOLZHJR UR]JZRMX VLOQLH UR]JSURVPR/@HM HQHUJ
G]LH S\WDQLH EU]JPL QLH 7FINRQINQHWRLHGN®V6DD RSFMD SROLW\F]Q
QLHXFKURQQR E UR]JZRMX WHPKDRO/MMN 17 HRSRD]WW HMW BORI5 QA3 B D] M D
SURZDG]L UHZROXFML HQHUJHW\F]JBRESI\GHG FZDDFRNISRERBBIR WR
NRXW3FLH

%LEOLRJUD D

> @GWK %HQFKPDUNLQJ 5HSRUW RQ 4XDOLW\ RI (OHFWULFLW\ 6XSSO\ &RXQFLO
JUXG]LHH U %UX[HOOHV KWWS ZZZ HQHUJ\ UHJXODWRUV HX SRUWDO SI
7,216 &((5B3$3(56 (OHFWULFLW\

> @ROLW\ND (QHUJHW\F]QD 3ROVNL GR URNX OLQLVWHUVWZR *RVSRGDUNL
KWWS ZZZ PJ JRY SO OHV XSORDG 3ROLWA\ND HQHUJHW\F]QD RVW SG

> @LHORQD .VLUJD 1DURGRZHJR 3URJUDPX SHGXNFML (PLVML 6SRiHF]QD 5DGI
KWWS ZZZ UDGD QSUH SO LQGH[ SKS"RSWLRQ FRPBFRQWHQW YLHZ DUWLFC

QS Z 1)2¥L*: L Z IXQGXV]DFK ZRMHZ8G]|NLFK

\EUDQH SUREOHP\-E—Z\JZDoO]
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> @SUDZR]GDQLH 'OD .RPLVML (XURSHMVNLHM GRW\F]EFH LVWQLHMEF\F}

XV W "\UHNW\Z\ (bDuw XVW "\UHNW\Z\ /&3 ( OLQLVWHL
:buv]bzD KWWS Z7ZzZZ PRV JRY SO J ELJ B E DIEH DDF |
> @UHNW\ZD ( /&3 < /DUJH &RPEXVWLRQ 30DQWYV 3DUODPHQWX (X

U Z VSUDZLH RJUDQLF]HQLD HPLVML QLHNWOU\FK ]DQLHF]\V]F]

RELHNW&6Z HQHUJHW\F]QHJR VSDODQLD KWWS HXU OH[ HXURSD HX /}

' / 3/ 3') =DVWESLRQD SU]JH] "\UHNW\ZU 8( ,(' < ,QGXVYV
YH ] GQLD U Z VSUDZLH HPLVML SU]JHP\ViRZ\FK

> @DUXQNL EH]SLHF]QHJR X \WNRZDQLD GRPRZ\FK XU]JEG]HA VSDODMEF\F
2ZZ LWE SO OHV LWE SRUDG\B]XUDQVNLBZDUXQNL SGI

> @RUWDO :13SO _ 1DIWD PDUJHF U KWWS QDIWD ZQS SO O0SJ Z SF
QD JD] 0SJ B BB KWPO

> @OLPDW $WRP L 0,LNURJHQHUDFMD .UJ\V]WRI ¢(PLMHZVNL 5DSRUW ,QV
:DUV]DZD 2SUDFRZDQLH ZiDVQH QD SRGVWDZLH ODUF &RRSHU RUD
KWWS ZZZ ERHOO F] GRZQORDGV O\FOH6FKQHLGHU+%6 3UDJ/4

> @NRQRPLD 'REUD L =iD 7RPA B6HGOAIHN B6WXGLR (0.$ VW\F]H#A U :D

'UKDE LQ UN\WWV]IWRI sg PROMAHIERONNL :DUVIDZVNLHM
QLHULL /EGRZHM 6HNUHWDU] *HQHUDOQ\ 6SRiHF]QHM 5DG\ GV !
SHUWDERUHVLH SROLW\NL HQHUJHW\F]QR NOLP DWW 5F@HRM D JRYISRTC
UR]JZRMX

2
x
a)
=
x
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REAEERX

*HQH MD UR]SU
VA P HOHN
FL

UDF
VWHPLH
< NRU]\

.

3UHJHQWRZDQ\ DUW\NXi GRW\F]\ SURFHV6Z ZGUD DQ
ZRMXZINRUJ\WWDQLHP WHFKQRORJLL HQ HABHENR QURKX FILOIOAH DIQJIAK H:
UR]JSURV]RQHM FHOHP VSRZROQLHQLD ZLDWREZWJIRXOB\]QWDXZHBWORAL
NRUJ\ FL DOH USZQEZHZBQREMHFLX WHFKRUWFPDEORLSUDZQ\P ]ZLE]DQ
] PR OLZR FLE ZSURZDG]DQLD WHFKQROR YIWUXHQHWD KM D MRZ 8 UR W R
HOHNWURHQHUJHW\F]QHJR

.ROHMQH SUBE\ VSRZROQLHQLD ZLDWRZHJR NW[|WKGEZQDB-DIOW\P]@HJIR
FIHUS\ZDQLHP VLU SDOLZ NRSDORAVW DRR SUIRZIDIG |UBZORZD RQHJIJR UR
RQD V]FIHJBOQLH XN NHWDMPINHR ZD\QEH iQDOH QH U N XULRRY\F KX EHRUH. BIJ B W\ F]-

QH 7DND V\WX.DBIMWEHIER VIR FL NUDM6Z 8QNW EXUYRIS HFMG/RIEWNMH ZiDV Q\F
VXURZF6Z VWDQRZL MHG\QLRJQQBYR HEQ®D GV RH HHQM]ZHHWIR VG\RG DU

FI\ MHVW VLOQLFK]|DPSRQWRG & HOH SROLW\NL JUPRQRXDHR 88 HR UHHRYXR
PR QD RSLVDE QDVWUSXMEFR > @

RJUDQLF]HQLH MHGQRVWNRZ\FK HPLVML ]DQLHFE]J\V]F]Hii
UHGXNFMD HPLVML GZXWOHQNX zUJOD

SRSUDZD VSUDZQR FL SR]\WNLZDQLD X \WHF]Q\FK URG]DM&6Z HQHU.
]ZLUNV]JHQLH XG]LDiX RGQDZLDOQ\FK UG6GHi HQHUJLL Z RJBOQ\P E
GE HQLH GR HQHUJHW\F]QHJR ]JELODQVRZDQLD REV]DUGSZ

=DiR HQLD VE V]F]\WQH DOM HDWIFPF NLR SR®\CYINYEIRY FL FGZRHIR P\

OHQNDHIRZDQLD QRZ\FKNOKIZIRZ\FK OD IXQNFMRQRZDQLD ND GHJR S
JRVSRGDUNL =DiR HQLD JHQHUDFML UR]JSURV]RQHM G]JLHG]LQ\ LQWH
W\ IXQNFMRQRZDQLD VSRiHFJHAVWR QIGZHRDPIQ U ZGLMXAWH. ZABLAHQLRQ
5HDOL]DFMD FHO6Z SROLW\NL JUBZQRZD RQHJIR]H B RNREM X NIDRBIW PHH]QZAHSULY
UR]JSURV]IRQHM QLH MHVW PR OLZD EH] PRGHUQL]DRMHFK\@MFH® X JHRO H N
SXQNWX ZLG]HQLD MHVW SRGVWDZE IXQNFMRQRZDQLD ND GHJR SDfiV\
QLH SRVLDGD QRZRF]JHVQHM LQIUDV@/LNNDVKIHNWSZQE Z ZGW ZNDHY IVQ WD
HOHNWUGK]GHMLHGRLQZHVWRZDQLH LQIVIFWIHXONVRXEL WH EIOY WP N W %
VViRZBMVWU\EXF\MQHM > @ 3ROVNL V\VWHRME&BNWW RERGIMAKI RWAR]Q\ |
STIRZQLDFK ZUJOWREINMK VEBYBEMIH AL G\UHNW\ZDPL GRW\F]JEF\PL RFKUR
LSURPRZDQLD LQQRZDF\MQ\FK WHFKQRORJLL Z\WZBUF]J\FK Z\NRU]J\VW X
2=( %DUG]R NIRSRWOLZ\P FI\QQLNLHP KDPXMEF\P QRUPDOQH SURFH
VWUXNWXU\ WHFKQLF]QHM MHVW QLHFKUE SIUR XMREHDIRL B HINDANR. & Bl NHFQOH
LQQRZDBRILRPLH SRV]F]JHIJ6OQ\FK SRGVHNWRU®SZ Z\WZBUF]HJR SU]H)
LIRGELRUF\ NRAFRZHJR :V]HONLH GRW\FKF]DVRZH ]JPLDQ\ QLH VE Z\QL\
MRZHJR VHNWRUD HOHNWWHRBNQHHW JSRWB]BHERZDSHIQLDQLD G\UHNW\Z
HNRQRPLMN@HU\P PDP)\GRHQLD GRGDWNRZR ]J]QDF]QLH VSRZROQLi SUF
LSUJHEXGRZ\ ,QQ\PL ViRERMBWWRZRP RNUHVLH ]PLDQ SROVNLHM HQH
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JiRVIRQ\BKORGD SU]JH] URGRZLVND WRXNRZMHRBYBFMH UR]SURV]!
VLU SUJ\F]\QNLHP GR ZSURZDG]HQLD SROVNLHJR VHNWRUD HOHN

*HQHUDFMD UR|BDRNIRQ@OLWRXNIDG\ Z\WZOUF]H HQHSIILZHKHR W L
GX PRJEFH U6ZQLH VSRNMBPRZABB LZ :\NRUJPWVWNQRH N\RLQJIZ WXFMR QL
LDOWHUQDW\ZQH WHFKQRORJLH HQHUJHW\F]QH 8NiDG\ WH Z\NR
]JDUZQR NODV\F]QH MDN ZUJLHO JD] JLHPQDQ@WBDQ MW N QHZ QL
FH ZLDWU ZRGD JDJURRHVIMKHS AR GWNE\BIREKR®DVD =DNiDGL
HIHQHUDFMD UR]JSURV]RQD SR2LICHFD [YAIS 6&i\S/AWMDUF\FEXIF EIQIQ VNLL HU R (
QDSLUFLD ORJE WH SUDFRZDE MDNR U&GiD DXWRQRPLF]QH ]C
RGELRUF6Z RGELRWWDMWEZLFK ODWDFK REVHUZXMH VLU EDUG]R |
UR]JSURV]RQE VINUIDMDEK A\Y RNR U RZ]\VZ]\ @ WINW FKK GRIMU]DiI\F-K WHF
UJ\WWXMEF\FK SDOLZD NRSDOQH QBRIQVBNVNXE D MPRANRYVEDQZ D \F
XNIDGDFK NRJHQHUDF\MQ\FK PDME FURG®R 2 MPNR NI V]S WIS VR D 6
UJHQLH QRZRF]JHVQHM LQIUDVWUXNWXU\ HOHNW URH QW BQHBIWD 5]LH
URJZRMX W\FK U6GHWPDEH®R. OISAHHGVWDZLR QRGRIBHP Q HHWHFE]KQ K
NRJHQHUDF\MQH ZUD] ] SUJHJOEGHP VWRVRZDQ\FK WX SDOLZ > ¢

7DEHOD ,VWQLHMEFH WHFKQRORJLH NRJHQHUDF\MQH ZUD] ] S
7THFKQRORJLHDNUHYV 5RG]DM SDOLZD
NRJHQHUDFPREN >N:@ 6WDIiH 3iI\QQH *D]RZH ,QQH

3DOLZD Si\QQH
SRZVWDTH]Uﬂﬁ\

OLNURWXUELQ)\ LHPQ\
JD]RZH [ QDIWRZHM %LR]JD]
%LRSDOLZD
ELRSI\Q
3DOLZD Si\QQH
6LOQLNL SRZVWDIiH ] Uf%\
) LHP
ze spalaniem [ QDIWRZHM O/i]R]JD] Q\
ZHZQUWU]Q\P %LRSDOLZD °
ELRSIT\Q

3DOLZD VWD OLZ%ﬁ?SSH .
ZUJLHO NDP %éﬁg B ILHPQ&LHSIR

ZHM

L EUXQDWQ\ | %LRJD] JHRWHUPDOQH
%LRSDOLZD

%LRPDVD 6LRSDO

ELRSi\Q
3poLzD vwpidP ©LZD ST\QQH

ZUJLHO NDP %éﬁgDTH] UﬂﬁHLHPQ&LHSTR

ZHM
L EUXQDWQ\ | %LRJID] JHRWHUPDOQH
%LRPDVD %LRSDOLZD

ELRSI\Q
&\NO 5DQNLQH3D &LHSIR

0
RUJDQLF]Q\ [ #LRPDVD JHRWHUPDOQH

OLNURWXUELQ\
(parowe)

[

6LOQLNL 6WLUOLQJD
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6]JHURNLH ZSURZDG]HQLH WHFKQRORJLL HQHUJHW\F]Q\FK ]GH QLRZD
ZUD]LIQQ\PL SRGV\VWHPDPL XPR OLZL WZRU]JHQLH ORNDOQ\FK LQIULC
FREUJHIR \ VHIRYP®PU FDiHJR VHNWRUD HOHNWURHQHUJHWJIRJQHJR :VW
Z6M JHQHUDFML UR]JSURV]RQHMW B1ZRMXQQ RNIOWIER LVHSRIRF]QR FL ]ZL
VDPRU]JEG6Z QRZH PLHMVFD SUDF\ LWS  3U]\ |DFKRZDQLX REHFQHM
VHNWRUD HOHNWURHQHUJHW\F]QHJR MHJR SUJ\V]iR E MHVW OHNNR |
NRUJ\ FL QDOH \ SUJHGH ZV]\VWNLP Z\PLHQLE > @

JPQLHMV]HQLH VNXWN6Z GX \FK DZDULL V\VWHPRZ\FK

WZRUJHQLH L UR]Z6M ORNDOQ\FK U\QN6Z HQHUJLL UR]Z6M VDPRU]
UR]Z6M ORNDOQHM SROLW\NL HQHUJHW\F]QHM

RJUDQLF]JHQLH VWU EWHURFE WH@IWUW UL EXFMU UBGIR ]DLQVWDOR?Z
RGELRUF\

]JQDF]QD UHGXNFMD ZSi\ZX VHNWRRBDG RZQ NN RH M@ [CHFEKARS FED]L D
RGHQHUJHW\NL ZBURRDHNHRQIIHDURRPE VNDOU WHRNRRRRSUID26H M
NRJHQHUDFML Z\NRUJ\VWXMEFHM SDOLZD JD]RZH

SRSUDZD SDUDPHWU®Z MDNR FLRZXF®LNQ MW HADR]H®RSNY 2 DF FEHWIX LU L
RGELRUF6Z NRAFRZ\FK

XQLNQLUFLH OXEFRBWHQPBBIHUQ@L]DFML EEG UR]JEXGRZ\ OLQLL H
1L 11

]JDFLH QLDQLH ZLU]L SRPHPGYVHD XN PRURGQR E WHFKQLF]QD SR
VLUSRWU]JHEU RSUDERZI DQLD ZiDVQ\FK LQQRZDF\MQ\FK UR]JZLE]C
Q\FKNV]WDiFMQMHM Z]LHG]LQLH QRZRF]J]HVQHM ZV]HFKVWURQQHM N
WHFKQRORJLL L ZLHG]\

ZSi\Z QR]Z6M QRZRF]JHVQHJR SURHNRORJLF]QHJR VHNWRUD WUDQ\
L SRMD]G\ HOHNWU\F]QH

VW\PXODFMD QRZHM JDiU]JL JRVSRGDUNL P L NMSROH FHIHP HROUHNW U-R H
]JDF\AMQR WHFKQLF]Q\P

] SROLW\F]QHJR SXQNWX ZLG]HQLD UHDOL]DFMD FHO®Z SROLW\NL
W\F]Q\FK L URGRZLVNRZ\FK 8QLL (XURSHMVNLHM

DNW\ZQ\ XG]LDi RGELRUF\ Z U\QNX HQHUJLL

=SU]\WRF]RGWWHQ¥MDOQ\FK NRURJE&M VHQHDUDHAML UR]JSURV]RQHM P
QLE QLH WHFMRLUF]QHIRRIBPMHIR SXQNWX ZLG]JHQLD IXQNFMRQRZDQ
UHJLRQG6Z NUDMX L FR ]D W\P LG]LHSRBURPR \FYDUSKRNWLHQRHVQRIHF]
*HQHUDFMD URJSURV]RQD XPR ORIZH BSRSVWDZRMWBKHIWDG-EUGEF\FK S
Z\PL GOD JRVSRGDUF]HJR UR]ZR2NX M B J& IR STLi § & DW DM\ QH U JH W \F
NOXF]RZHM Z REHFQ\FK FIDVDFK QLH]DOH QR FL HQHUJHW\F]QHM

&KFLDiIRE\ VLU SRHAIQHIJDAMD HR]SURV]RQD PRJIDE\ GDE SRF]JEWHN JZ|
SROVNLHM P\ OIF yBDNMKZOLOLGHWW]IH SROVNLHM JRVSRGDUNL 1LHVWHW\
HNRQRPLF]QHM WHFEKQLJDPWMR SUDZQHM KDPXREKFIRE\MK N WRRE D&M
P6Z PR QD JDOLF]\E

QLHGRVWDWHF]QE GRMU]DIR E WHFKQ L D QW HNRIYVR\ZLQR RKE WRHGRXOR.
Z\WZBUF]\FK
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REDzZU SUJHG GHVWDELOL]DFME V\VWHPX HOHNWUREHQBQIHW
HQHUJHW\F]Q\P QLHVWDELOQ\FK U&8GHi HQHUJLL

EUDN V]F]HJ8TRZ\FK Z\W\F]Q\FK GRW\F]EF\FK SU]J\iEF]DQLD |
GR VLHFL QLVNLHJR QDSLUFLD

VLOQE ]DOH QR E RG WHFKQRORJLL ]JDJUDQLF]Q\FK
QLHGRVWDWHF]Q\ XG]LDi URDORVRABXEOXVRIRXBNEZZYLH UR]SUD
URGNOZ SXEOLF]Q\FK XQLMQ\FK SU]JH]QDF]DQ\FK QD SURMH!
EUDN UHJXODFML SUDZQ\FK XPR OLZLDMEF\FK SR ZW\\W DEZUDIDN. H
G\QDPLF]QHJR VA\VWHPX WDU\I

QLHGRVWDWHF]QH SURZDG]HQLH HGXNDFML VSRiHF]QHM Z ]D
EUDN VLOQ\FK SRZLE]DAESREHUBP EBIXMWBVDU\FK SU]JHEXGRZD
HQHUJHW\F]QHJR MHVW QLHPR OLZD GR JUHDOL]RZDQLD
QLHFKUE GR ]JPLDQ 26' L 263

QLHFKUE GR UHIRUP\ VHNWRUD HQHUJHW\F]QHJR GX \FK Z\WZ

=FDiE SHZQREVYWDWQRLH Z\FJHUSXMH ZV]\VWNLFK SURBORHRBZHLD!
QLD FIHND QDV HQHUJHW\FNWD5 UHBR®XFMD SERVIJRWRZDE SROVNE
MHGQRJiR QLH L NRQVHNZHQWQLH

:SURZDG]H@LHMURNE VNDOU JHQHUDFMLZSRRADRV HR@QHWP ZWH M QLY
GDOHNR LGEF\FK ]PLDQ NUDMRZHJR VHNWRUD MDPNMUBRIRHU JIM
FMRQRZDQLD VNRPED\QVH WRSRWRIPHZ IDUJEG]DQLD SUJ\WV]i\PL ]I
OHF] FDINRZLFLH QLH]DOH Q\PL SRGV\VWHPDPL HOHNMURBQBRJ
< SUDZQH EUGE Z\]QDF]DQH SU]JH] X \QINR Q®UN R FIDRMHPREH BMRD ND \
VFH REHFQRHELH SURSDJRZDQLDUEBFHWNRQ\ZQOBHRRL X \W NRZDI@LBL H
R URGRZLVNR QDWXQDEQH\WRRZQLN NRAFRZ\ EUG]JLH PLDi QDM
]WHFKQLF]QHBRQOMPNFJQHJIR SXQNSW\XI] E HQL XMW ROPMEQLE HZR
NUDMRZHJR VHNWRUD HQHUJHW\FPJQNJIRX 3D R LSURFE \QIYOB®LH GID
G]LEFEEURNX QDZHWQNHOWXGOQ@MHLVLIiDPL GHSDUWDPHQW®6Z DGPI
PLHE QRZRF]JHVQ\ VHNWRU HQHUJHW\F]Q\ PXVLP\ RSUDFRZDE Gi’
QLRZDE QRZRZAW]\VWNLPL DVSHNWDPL HNRQRPLF]QiPL QWPUPDPOR) F
Z\WWDUF]DOQ\P |DSOHF]HPDWWEISQILH Q\RPQVBNZHQWIH HY 1R G B 21K/
QDXNRZH MHVW ONRGRBG]|HHVLEW ODW SRiRZD ZLDWRZHM SURG:
Z USGIDFK RGQDZLDOQ\FK RRVIBQUBPMROPDO\GKP]L WHFKQRO@RJILDP
PDFK PDiI\FK ORNDOQ\FK SUDNW\F]QLH QLH]DOH Q\FK V\VWHP6Z

/LWHUDWXUD
%LF]JHO 3 ,QWHJUDFMD UR]JSURV]RQ\FK UG6GHi HQHUJLL Z PLNURVLHFL
(OHNWU\F]Q\ 3ROLWHFKQLND :DUV]DZVND
3UDFD ]JELRURZD (NRLQQRZDFMH QD OD]RZV]X :DUV]DZD
*EVLRURZVND ( 3DVND - 6XUPD 7 :\WZDU]DQLH HQHUJLL HOHNWU\F]
Q\FK < UHDOL]DFMD FHO8Z URNX RUD] SHUVSHNW\ZD URNX 9.,
.DJLPLHU] 'ROQ\
ODONR - 5R]Z6M HQHUJHW\NL UR]JSURV]RQHM ] XZ]JOUGQLHQLHP XSUD
, ZLHNX < VIDQVH L EDULHU\ :DUV]DZD
ODONR - *HQHUDFMD UR]JSURV]JRQD Z HXURSHMVNLHM SROLW\FH HQHU
WURHQHUJHW\F]QH Z 3U]JHP\ OH L (QHUJHW\FH 6]NODUVND 3RUUED

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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OLOOHU 1 <H = 5HSRUW RQ 'LVWULEXWHG *HQHUDWLRQ 3HQHWUDWLRQ 6V
WRU\ $XJIXVW

3DVND - :\WZDU]DQLH UR]JSURV]RQH HQHUJLL HOHNWU\F]QHM-L FLHSiD 2 F
VNLHM :DUV]DZD

3DVND - (NRQRPLND Z HOHNWURHQHUJHW\FH 2 F\QD :\GDZQLF]D 3ROLWHFI
2EHUVWHLQHU & :HL HQVWHLQHU / +DDV 5 (UJH 7 6DXHU &K G6RWKPDQ
‘RGILN $ DWWV 0 (NDQD\DNH - $QGHUVHQ $ 1 ODHQJ + 7DPEMHUJ /
DQG PDUNHWLQJ RSWLRQV IRU 'LVWULEXWHG *HQHUDWLRQ LQ (XURSH 5HSI
1RYHPEHU

6LNRUVNL 7 =LDMD ( *HQHUDFMD UR]JSURV]RQD QD WOH REHFQHM VWUXN\
GILHA

'ULQ ODULXVDbcLXBMWZDGILH (OHRWIRZDUNL (OHNWURHQHU
W\F]QHM ,QVW\WXWX (OHNWURHQHUJHW\NL 3ROLWHFKQLNL :DUV]DZ
3: 3URZDG]RQH SUDFH EDGDZF]R URJZRMRZH GRW\F]JE XVSUDZQLHOQ
HOHNWURHQHUJEWMFFQKXIR HEKQLF]Q\P HRBPREQR]GWPDZAQ\P 2EV]D-

U\ ]JDLQWHUHVRZDA HQHUJRHOHNWURQLF]JQH VSUJUJL V\VWHPRZH R
SDOLZRZH ]DVREQLNL HQHUJLL K\EU\GRZH XNiDG\ Z\WZBUF]H XNiDC
JHWA\NL SUDZR HQHUJHWSHi@PKWRUWEBRQDG WBBWWRHZWRFKQLF]QH
LWHFKQLF]QR HNRQRPLF]@NBI5 T 2WRMDZFD INLONXG]LHVLEBLX SUDF QD
GDZF]R UR]JZRMRZ\FK GOD NUDMRZHJR SUJHP\ViX

=
X
o)
4
a)
=
4
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&HFKE FKDUDNWHU\VW\F]QE SUJHP\ViRZ\FK RGEL
SRWU]JHERZIDQHHIQD HORFNMWIIWF]|@WRDWRP QWHRPR OLZR FL VWRVRZ
ORJLL NRJHQHUDF\MQ\FK 3URGXNFMD HQHUJLL HOHNWU\F]QHM :
]JDUBZQR GOD |]DNiIDG6Z SUJHPMRRHIIRKEMDMNHEP X (OHNWURHQHUJH
UHGXNFMU NRV]W6Z RGELRUF\ SUJHP\VIiRZHJR DOH HWOHEQUHWRNL(
VI\VWHPRZE 'RWEG MHGQDN UR]Z6M UR]JSURV]R QWM FHGHRUDIRIM HN N
QHUDF\MQH QLH E\i Z Z\WVWDUF]DMEF\ VSRVOE SURPRZDQ\

.RUJ]\ FL NWO6UH GDMHSRRWHFHUDHFGMONFML NRV]W6Z XWUJ\PDQLD
LG\VWU\EXF\MQ\FK NRQVXPXGBEB|D|WI2ZMRVES' RGELRUF\ HQHUJLL
,FK VNDOU PR QD ]JZLUNV]\E SRSU]JH] XUXFKRPLHQLH DWUD-NF\MQ
GHi HQHBUIHPA OH SURPRZDQLH SURGXNRMI6HAQRH3ISID G RHICHEN IV U \
RGSDGRZHJR ]ZROQLHQLD |MXWR % URREXREUHRAN B R FR H LPW \ R\ED VW ZSIU |
iRZ\FK OLNZLGDFMU EDULHU IRUPDOQ\FK XWZRU]JHQLH VWDELO(
SURGXNRZDQHM Z JHQHUDFML UR]JSURV]RQHM

=DNiDG\ SU]JHP\VIiRZH EXGXME ZiDVQH UFH®P® HRFWIZL NHROHNWWUH
NUDMRZ\FK SUREWBEMN@®WOZD. PLHMVF SUDF\ 5R]SRF]\QDMEF LQZ}
V]E ZVI\VWNLAVIP])RIDE]DRADF]QHM F]JU FL \WB JPDHOME WQRG BIW RiDV Q
ZDG]L RRIRVDQLF]DQLD PR OLZR FURIDZRBMWRPDQLDFMU WHFKQROR
ZWHQ VSRVGHE ]DIiR HQLD SROLW\NL HQHUJHW\F]QHM SDAVWZD P
QDQVRZDQLD RUD] VWDELOQHJR VI\VWHPX ZVSDUFLD GOD WHM

JHQHUDFML

3UJHP\ViRZL RGELRUF\ HQHUJLL HOHNWU\F]QHM FKDUDNWHU\]XN
QIPRFHQHUJLU HOHNWU\F]QBE. QVEB DM WRWDMNWRUZ SRRIQDR BE B W VEHY
SR]ZDODMEFE NRQWURORZDE ELH EFH SDUDPHWU\ SRERUX PHGI
NRZDQH ViX E\ WHFKQRBMI\W DORGIQR BWHUR Z D GH@H]XJLAEL H 8 HDWU
DFRQDMZD QLHMV]H < RSU6F] HQHUJLL HOHNWU\F]QHM PR \@DME
ZR E SRZVIHFKQHJR VWRVRZDQLD WHFKQRORJLL NRIJHQHUDF\MC
Q\PL PR OLZR FLDPL JH®HMHPRVR RSDGRVEHMLIRQRORJLR|MM NRNWD
VRZQLF]\ ZLHONRSLHFRZ\ F]\ UD QHUMW@WN &RV RIE \P I/ LIDNRED RNV FH
QMLHSU]\MD]Q\ VWDQ SUDZQ\ %UDN ZVSDUFLD GOD HQHUJHW\F]
ZSU]JHP\ OH SU]\ MHGQRF]HVQ\P XWU]\P\ZD QL XHRQUHIMWLFSQ RKE X NRF
Z 2=( MHVW VSU]JHF]QH ] HOHPHQWDUQE ORJLNE

:iD QLH SU]JHP\ViRZD JHQHUDFMDZURNYRNHER RQ RFOSFOILWDNRJIH Q|
PDVZRMH QLH]DSU]JHF]DOQH ]DOHW\ 8PR OLZEBUIHRG XONFAFH M Q
ZI\SDGN6Z U6ZQLH HQHBUHIMYEKS\OHM QD F] GHRZ D)6 MHLGDR NFFRV L
SUJHSI\Z8. I IZMRZ\P 6\VWHPLH (QBUJR@LHMVPD VWUDG\VSAWYHV\
EXF\MQH UHGXNXMH RJUDQLF]JHQLD VLHFLRZH ]ZLUNV]D PR
QLF]Q\FK 3R]ZDOD U6ZQLH XDIVREEGSHWREMH MHEZHUILYLHGH N\
26' 263 WHGXNXMH WRV]WLE]|JRGHELRUF\| SUJHP\ViRZL ]X \ZDME Z
ZHZIDVQ\IFK U6GIiDFK HQHUJLU HOHNWR \FHQMM DMK B ] VW \W B MHEF
WIFJQBU]JHP\ViRZD JHQHUDFMD UR]JSURV]RQD SR]ZDOD UHZQLH
QLH]JEUGQLRK HB\RW R ZHD@QH DJAW\NU VSWWHIPP\RZEZH UG6GIiD HQHUJL
VE JHMRGNG6Z ZIDVQ\FK =DNiDG6Z 3U]JHP\VIRZ\FK EEGHIBEMFHHQ
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QDVWUSXMH ]JZLUNV]HQLH PRF\ Z\W Z 564 F INFKS PBIL Q V W BORRS -0\ & Z
NUHVLH Z]JURVWX FHQ HBHFAKD L & D H QW UFNFIMENND  V |: VHDHHRIR BBV \ F H
SUJHP\ViRZHM ZLUNV]D MHVW U8ZQLH HIHNWRFPQAR E QRIZFR \PRZ B QA
VIHM VSUDZQR FL ARE® OIDZQDDQLH W\ONR UHGXNFMU NRV]WG&Z 7HC
USZQLH JPQLHMV]D NRWWU\EXFHWRRRAULY]JRPH® VNRMDU]JRQHM SURGXN
HOHNWU\F]QHM L FLHSiD

AAPLHQLRQH Z\ HMURRZRWMKLHQHUJHW\ANL SUJHP\VIiRZHM NRQVXPXME Jid
WHP6Z 3UJHV\TRAMUREK F\MSU FK]ZWRVF\ RGELRUF\ HQHUJLL HOHNWU\F]
QLRQH MHVW ZLUF RF]HN MZZDRQLIH GLLH HAD WIIRREZD BEMQHUDFML PRJID
UR]JZLQEE

:DUXQNL WH WR

VWZRU]JHQLH VIVWHPX QDQVRZDQLD EXGRZ\ U8GHi HQHUJLL Z SU]
SURPRZDQLH SURGXNFML HRHUZJIRG SHIDGREE BN URFIMHPEZEHDHJIR L
NRSLHFREZEHUIRSDGRZHJR FLHSID WHFKQRORJLF]QHJR

SUHIHUHQFMH GOD DXWRSURIGREPHQWOZ XS RQHUDME FMSQWBHAKNRZDQ
QD ZiDVQH SRWU]JHE\ ] RERZLE]JNX ]DNXSX NRORURZ\FK FHUW\ NDW
OLNZLGDFMD EDULHU IRUPDOQ\FK XWUXGQLDME FUTK LUR LZHDOPEH U .
SRIRVWDMH EDULHUD |IRICADVOXQ BLVZ QB ND MERTCEF]DQLD VUBBLED HQHU
RSHUDWRUG®SZ RUD] X]\WNLZBERGR ZSR | ARZMHYQMLMU QAL QLHQ SU]JHGIR \E
SODQ ]DJRVSRGDURZDQLDNS®BHPWAIWRIBHIRQZRQR WHUHQ\ SU]JH]C
Z\WZDU]DQLH HQHUJIMID MP IONW BD\FWQHM |[DMEFH LQWHUSUHWXMH VL
UHQ ] SUJH]JQDF]JHQLHP SRG G]JLDIDOQR E SU]JHP\ViRZE

XWUJ\PDQLH VWDELOQHJR V\VWHPX ZVSDUFLD GOD HQHUJLL HOHN\

5R]Z6M JHQHUDFML UR]JSURV]RQHMXEAN BGNRRVERGZ DFQLE R Y LEWHP\OE ZVSDL
ZRMX HQHUJHW\NLVREG@DUIRQOMBRNGR WHAIPHQFLH US&HIDNWRZ 6UF]\FK
]JDNUHVLH QDVWESLiI WRIZ® MNMIR HE\D iRHRG FMHQWWR RIENG VQ V W/ I$REYR \DL
NRV]W\ ] QLPL ]ZLE]DQH

SUJ\SDGNX V\VWHPX ZVSDUFLD UR]JZRMX HQHUJHWQILHRERDZLDOQH
ZiDV]F]JHQLHP SRQDG URGNGSZ SUJH] HQHUJHW\NU V\YQYWWRZE < GX
ODFMH ZVS6iWOMNMUDZQLDFK VIVAZHMR ZWFKF]YRD NOUVNL VI\VWHPX 7
FHUW\ NDW&Z5 NWGSU\ ]DPLDVW VW\PXORZDE EXGRZU UR]JSURV]RQ\FK
GRGDWNRZ\P U6GiHP SU]J\FKRG6Z GOD HQHUJHW\NL ZLHONRVNDORZH
Z2=( Z\ZRiDi QHJDW\ZSRWWBRW ]PEORNRZBERQRPDVR\OMUSKMSRDI\P USGIil
JPLQQ\P SU]JHP\SIRZDPWIQ\P (MWNW ©IZH]Z\NOH VSU]\MD MRPO¥RKHZDUXQ N
]JDF]UI\ SRZVWDZDE GX H VIVWHPRZH U6GiD HQHUJLL HOHNWU\F]QHM
HZHQHPHQMDQD HXURSEXVRK RGPDZLDOQ\FK U6GHi HQHUJLL RGQDZI
ZVSDUFLD QLH REHMPXME

3DUDGRNVDOQLH V\VWHP\ WH REFLE \i\ SROVQILHSW]BRWR il J@ G KX\R 2 DN
PR OLZR FL LQZHSWRIDQIRZE UGSGIBRERIGXIZLS UR Z DS HHPLN i K

GRHQHUJHWINL VIVWHPRZHM ]DOR]@WFKF] URRGIRAAN]\IR NRQNXUHQF\MQ]
SUJHP\ViRZ\F\WQ QDFK JORERPQUEKH 8QLL (XURSHMVNLHM RUD] VWZRU
GDOV]HJR IXQNFMRQRZDQLD V]F]HJ60QLH W\FK QDMEDUG]LHM HQHUJF
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'R U SROVNLH UP\ ]X \ZDMEFH URF]QLH ZLUFHM X@]L D OHKNHRY!
W6Z HQHUDUWR FL SURGXNFML SRE\WM X ZVSEBEDIQLD WMAZRMX
ZLDOQHM PLOLDUG®SZ 3/1 D ZVSDUFLH GOD NRJHQHUDFML NRV]

ODWDFK GRRV]W\ Z\QLSBRERHHM SROLW\NL HQHUJHW\F]QH
JUXS\ RGELRUF6Z SUJHP\ViRZ\FK NROHMQH PLOLDUGD 3/1

%XGRZD UR]JSURV]RQ\FK SUPpHRH ONHRIV@DIN. MFRER-WI QDL DiDOQR FL S|
ZHMSURZDG]RQD SU]JH] =DNiDG\ 3U]JHP\ViRZH |R WM B |WDINDID @ RQFLI
VZRMH JiUERNLH X]DVDGQLHQLH 3U]H]QDFHIDH H QURGMWXF]QB Q]
XV]F]XSOD PR OLZR FLWEEKQWBRDIQH D&ZUV W R\ @ DHPE MBRJFHB R F ]\

NXSXMEF HQHUJLBLHGHIPRRBGRD\EK SUIJHGVLUELRUVWZ HQHUJHW\
NXUHQF\MQR E G]LDIiDOQR FL SRGVWDZRZHM F]\ FFRHISBRIEDE XNR
VQ\FK US6GIDFK UHGXNXMEF Z WHQ VSRVOE NRV]W\ LFK ][DNXSX L

=DGHF\GRZDE RF]\ZL FLH BRUGEZ FHNRPRPERA]LHZDQ\FK HIHNWSZ
JQEE SRSU]JH] RSW\PDOL]DEMNVWHOHAKRQERRWBZUL ZVS6iF]\QQLNGZ |
QR ALW\PL NWO6UH GDMH VSRG]LHZDQD UHGXNFMD NRV]W6Z HQH
ILHVWHW\ WDP JG]LH HNRQRPLU NV]WDiWXMH SROLW\ND SRMI
Z SHiQL ZLDGRPH GRNRQDQLH WUDIQ\FK Z\ERU®Z VWDMH VLU EL
5RG]L VLU Z W\P PLHMVFX S\WDQLH |DVDGQLF]H

&]\ SROVNL SU]SP)MWBYDE SRZLQLHQ UHDOL]RZDE SROLW\NU H
PR H WBAVWZR SRQENRIZH PIPIN WZRU]JHQLD SU]J]\MD]Q\FK GOD G]LD
ZDUXQNGS6Z MHJR IXQNFMRQRZDQLD"

:V]DN VLOQ\ NRQNXUHQV¥LIOQWSIE]FHORQBiIRRSRGDUND PLHMVFD SU
VD QR]Z6M VHNWRUD XViXJHRBQDRF R SUFKGWVLUELRUVWZ ZUHV]FL
SUJ\FKRG6Z EXG HWRZRFKVRBRHW\Z\VX JRVSR&DUF]KIRE U-RI \ZW SW
RARQG\FML NWSUHJR ]DOH \ EHGREHFRHFKWWRO VREMD @ @X]DWHOL
VDGQLRQ\P MHVW WZLHUG]HQLH L URGNL NWGU\PL G\VSRRXMH
Z6M XQRZRF]JH QLHQLH WHFKQRORJLL L SRSUDZU NRQNXUHQF\M

:REHF SRMDZLDMEF\FK VLU DB AHWZ\QLNDIMEW R K KHONREDBLIZ D
LIE\W QLVNLHM HIHNW\ZQR FL MHM Z\WZ\DWNR2DD LB UBHRW DXZ LUR NG
ERZDQLHWWZRU]HQLD LQWHOLJHQWQ\FK VA\VWHP®6Z GRVWDZ\ HQHU
JULGV5 7HUPLQ WHQ R]QDF]D GRVWDUF]D QW XRIGHEQ R U FRBWIF QB |
NRUJ\WWDQLHP URGN®Z ,7 REQL DMEF\FK NRV]W\ GRVWDZ ]ZLU
WV\ONR SUJHSWLHFRIDEK HOHNWURHQHUJHW\F]Q\FK DOH UBZQLH
FRZ\FK RUD] JHQHUDFME Z UR]JSURV]RQ\FK U®8GiDFK HQHUJLL

3RMDZLi VLU U6ZQLH SRJOEG MDNRE\ UR]Z6M JHQHUDFML UR]S!I
V]HJR UR]JZLQLUFLD ]DDZDQVRZDQ\FK V\VWHP §ZHPRUYBAG EQQQRY Et
MRZHJR VIVWHPX HOHNWURHQHUJH®RM BABR EUIHQHUDFWR RAPS|
ZDQ\ -DNNROZLHN WUXGQR VRELH Z\REUD]LE PR OLZR E SHiQHJI
ZHQHUJHW\FH UR]JSURV]RQHM EH] VWZRU]JHQLD NRPSOHNVRZHJF
LVWHURZDQLD JHQHUDSW]H SIRISPRW RIQHMIBVIV@PDRL BRROVFH SURFHV
GRSLHUR VLU UR]JSRF]\QW\PL HN B SLWL]ID GRI WM\ R DD FR FRMEAR\FD H @ L
QLHNWHILRUPLH MHG\QHJR ViXV]QHJR PRGHOX 1DQHR \XMWNERBMLF
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LJGH QLRZDE WDWDGGERUG\ WHFKQLF]QH ZHGiXJ NWOU\FK ZLQQ\ E\E EX
ViX EFH QDG]RURZL QDBGXNFMEPHQHUJL IUHDIB KW W\R]QBIRNV BRQ \ F K
VSRVOE V\VWHP\ WIU@QIRUPDWMQEHL EXGRZDQH SU]H] EDUG]R U6 QH S
VSRQWDQLBPQQW QB RILRBEERUF| SURGXFHOQFL VLHFL GI\VWUIEXFIMQ
EUGE PLDi\ VIDQVH VWZRUJ\E RVWDWHF]QLH MH®U& RX DINEMR QDO E F
G]LH MDNLH X]\WND 2SHUDWRU 6\VW H? % UMHNW &RDUHEGE D\ EPQEH FS G-
VWZHP .6(

3RGNUH OLE QDOHR]ZOBMQHGHUMHW\NL SUJHP\ViIRZHM X]XSHiQLDE ZLQL
QHUDFML UR]JSURV]RQHM UHDOL]RZDQHM BUFK RGELRUFHZ EQQEVRX\D
%UG]INHHERDN PR OLZH MHG\QLH SUJ]\ XG]LDOH VSHFMDOLVW\F]Q\FK U
]DQLD WHFKQLF]QH XSUWPGRRQEFIKBEGRX JUXS\ VZRLFK NOLHQW&6Z SU]
85( B°SHUDWRUDPL 6\WWHP®8Z '\VWU\EXF\MQ\FK E\E P RDHEYSGRR/Z\D GDME F'
LHNVSORDWDFML XNiDG6Z SRPLDURZR UR]JOLF]JHQLRZ\FK HQHUJLL HOH
GR WUDQVPLVML GDQ\FK SRPLDURZ\FK RUD] PR OLZR FLDPL LFK ELH E

+HQU\N .DiQRPRFQLN =DUJEGX GV =DU]EG]BQNDD GDHKJI LEUGLHNW U
FIR +XWQLF]\FK 7%ROHViDZ5 6 $ $EVROZHQW :\G]LDiX (OHNWU\F]QHJR
LP 6WDQLViDZDUDNRZILH DSERAF]\i VWXG WHERGNSFGRPRHN RQHUJILL (O
WU\F]QHM *DI KM SPB WD FREDR ME*2+ 7%ROHVIDZ5 68 VIVWHP QDG]RUX QDG
HQHUJLL HOHNWU\F]QHM G®UBFPRUJIDQLNRAHNIXMH 'JLDiIHP =DU]EG]DQLD
WU\F]QE SURZDG]EF U\QNRZH ]DNXS\ HQHUJLL HOHXWMBGVRIQHM) L-HVW L
]JDWRUHP )RUXP 2GELRUF6Z (®BXJIL2 (@HNWNXE]LQWMEAHIJR RUJDQL]DF
RZ\FK SROVNLHJR SUJHP\ViX $NWXDOQLH SHiQL25X8D8RM U HWWHZRGQLF
U6ZQLH 3UH]HVHP ,]JE\ (QHUJRGENR BRYE RQH B ZHN \WHNRZ S QBIFIDI H N W\

JRVWDi\ GRFHQLRQH SUJH] PLHVLUF]QLN JRVSRGDUF]\ 71RZ\ 3U]JHP\Vi5
Z\Ub QLHQLD ]D ZNiDG Z WZRU]JHQLH NRQNXUHQF\MQHJR U\QNX HQHUJL
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&HOHP DUWI\NXiX MHVW SRND]DQLH PRGHOVSRE&]RRDFL
ORNDOQE NWoUSRM]ROPHQEDZRDERIPR FL RUD] ]JDSHZQLHQLD DNF
GOD LQZHVW\FML $QOGR LDDREFDPHGLID WHIWW RUD HQHUJHW\NL ZLD)
OH ZVS6iSUDF\ Z\ZWAUDXMERHSRAVWZDFK 8QLL (XURSHMVNLHM =
SURSR]\FMH GOD 3ROVNL

"\QDPLF]Q\ UR]Z6M JHQHUDF WL\PURFSURMRQOWK ZUSGHI HQHUJL
R&]JHUHJX FI\QQLNS6Z NLHUXQNGZ SROLW\NL SDAVWZD V\VWHPG2Z
RUD] DNFHSWDFML VSRiHF]JQHM 2VWDWQLH ODWD SRND]XME L

WDFMU VSRiHF]QE GOD SODQRZDQ\FK SURMHNW®SZ LQIUDVWUXN
LG\WWU\EXF\MQ\FK SRIPRAIDDZQIH H NBPOOLEINRZSHIR F]\ WH W
QRZ\FK UG6GHi Z\W2BUF\FIOVFZF]D IDUP ZLDWURZ\FK 6]F]HJ60OQH
DQDOL]D PRW\ZDFML VSRiNR@QRHAL FORINIXQQFNKRD XMEF\FK -UHJXO
QLHQLH WDNLFK UR]ZLE]DA SUDZQ\FK NWG6UH Z\MGE QDSU]JHFLZ :
QR FL Z\GDMH VLU E\E FRUD] LVWRWQLHMV]\P ]DGDQLHP UHJXOD

3R]LRP DNFHSWDFML VSRiHF]QHM X]DOH QGIZROK MHQW LN G D QILH®E
]QLFK MHVW SR]IZRP @RABDNURASINZILH SODQRZDQ\FK LQZHVW\FMI
MH EH]SR UHBQDR IMPBGHRVWRUD PR OLZR E ZHU\ NDFM IZ\QQURNH N W
MEF\FK ] QLHJR VNXWN®6Z RUD] ZLDGRBR EMHRNW X FLUZK\JLIPN & M ¥ ¥\
VSRiIHF]QR FL GRSROVWSWIHERD VWDQGDUGX \FLD SRSU]JH] SODQ
FI\QQLNL VNRQIURQWRHQQBIPVEEL]QHUWRYRELZIQLNDQERVRL\FML N
SUJHNiIDGDME VLU U8ZQLH QD RIHUWU LQZHVWRUD VNLHURZDQE

&HOHP QLQLHMV]HJR DUW\INXiX MHVW SRND]DQLH PRRGIHBLQRV !
FLE ORNDOQE NW&BRVIHUREDGDPEZGRGRPR FL RUD] ]JDSHZQLHQ
VSRIHF]QHM GODXEZQZHWQW\AMIOGH J]QDF]JHQLH HQHUJHW\NL ZLD
SUJH] WHQ VHNWRU REDZ RUD] ELRVUEFYSPMKEZD I G |LOIFYEBDR L\
(XURSHMVNLHM GDOHM UBZQLH 78(5 SRND]DQH EWGE ZR R GH®H
VHNWRU]H 3RND]DQ\ EUG]LH U 8ZADLH ZGBRGH.OS® | IHFPR. HDANNFIH B W D F
QHM GOD LQZHVAN\EMDWAUURZH MRCGEFRR@DAJ]QE SROLW\NE SDAVWZ
QD MHJR UR]Z6M

BRGVWDZE SUDZQE G]LDUDAFIDFRMIRMX @®BQDZLDOQ\FK UGSGHT H!
UHNW\Z\ ( 5HIJXOXMRVREDSR UHGQL NZHWWFIHS WALENIE QWS R
GOD LQZHR®QMWIL ZOQH UBGID HQHUJLL 1IDND]XMH ZVSWRUDQLH
NUHVLH SURPRZDQLH QDMOHSV]\FK PRGHOL ZVS6iSUDF\ RSUDF
QLRZ\FK ]JZLUNV]DMEF\FK ZLDGRPR E VSRIiHF]QE RUDUSDRLYDPN
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LQZHVW\FML 3RZ\ V]H SUJHSLV\ QLH SRND]XME PRGHOL ZVS6iSUDF\ S|
VSRiHF]QR FLDPL ORNDOQ\PL

3DAiVWZD F]iRQNRZVNLH 8( Z\SUDFRZDi\ NLOND PHFKDQL]PG6Z ZVS6iSU
QDVWDZLHQLHP VSRiHF 1@ FYVOBEMROO\BW GRZH OHFKDQL]P\ WH PR QL
OLE QD NLOND NDWHJRULL

'RSLHUZV]HM ]JDOLF]\E PR QD ZSiDW\ GRNRQ\ZDQH EH]SR EEX¥GQLR OXE
G HW6Z DGPLQLVWUDFML ORNDO QWEXKiD2WMMPXMEURZB GIRGDW N6l LID i D
JRVSRGDUF]JHM X \WNRZDQLD WHGHBW}M X ] D\G\PLADLYIVWDU PIRK\® Q\FK  2EH |
U6ZQLH RSiDW\ NRPSHQVXMEFH QS ]D LQJHUHQFMU Z NUDMREUD]

'"UXJE JUXSU VWDQRZLE JRERZLE]DQL DULKZIH® RN B\O@HHML QZ RIVAF RUD FLLD
W\FK G]LDiDA MHB®OH HIRFRNQMGHYMWGRBOQ\FK RFJHNLZDA 'RW\F]E RQH Q
ZLE]DRKKDUDNWHU]H EXGRZODQ\P DOH U6ZQLH GRW\F]E QDQVRZDQL
VWZRUJHQLD RIHUW\ WXU\VW\F]QHM ZVSDUFLD LQQ\FK G]LDiDfi SURPI

7JUJHFLE JUXSU VWDQRZLE RIHUW\ SUDF\ ,VWRWQE SUJHViIiDQNE DNFH¢
MHVW SHUVSHNW\ZD QRZ\FK PLHWVFNRLDFGQ LIH. ¥ LGRW\F ]S UDE\ SU]\ EX
LQZHVW\FML RUD] MHM Sé QLHMV]MW REW|KGI]H ]&KRIEGH AX&FHWRIGK NFE\M Q
JRZ\FK SROVUJHE\ VHAWAARIWDD. PDPLQ\ F]\ WH UHIZRIOK VRWIRYJHOR D PR -
OLZR FL ZLDGF]HQLD XViXJ SJHIF] ORKIBDVWRUDRUPD ZVSLHUDQLD ZLI
XViXJ GOD LQQ\FK UP ] EUDQ \

&]ZDUWE JUXSU VWDQRZLE NRQWU\EXFMH GRNROQIWZX@HM]BQHUIRLOEHV
ZVSO6OQRWU ORNDOQEWKQR XX DG X RGN HRO D FH] DRI N EF I YOH ORNDOQH
QE FHFKE IXQGXV]X MHVW MRFKRAGIDAWRRZD REK SU]JH] JPLQU .R
GRNRQ\ZDQD SUJH] LQZHVWRUD MHVW WUDQVSDUHQWQD <QLH EUGEF
J\W\ZQHM GHF\]ML RUJDQ6Z DGPLQLVWUDFML UHNQBQNDQ &R NDXOR 8 RR
MHVW UHDOL]RZDQD MHGQRUD]RZR OXE SHULRG\F]®RH\ JBEMQZ\WRNR E
ORZDQHM OXE LOR FL VSUJHGDQHM HQHUJLL

.ROHMQE JUXSU URGN®&Z VWDQRZLE PR OLZR\PISRPEMYWAERMIQH GR ¥\
ORNDOQHM ORJE RQH SU]\EUDER MHNRL b6 ENE]F 6 60 Q\FK MHJR F]JU FL
Q¥ SRMHG\QF]\FK HOHNWURZQDPPK K CIDWQUWMZ\BKP 8G]LDi WDNL PR

URZDQ\ GRGDWNRZ\PL RIWARLFIARLMPMHBER JE\FLD SUDZD JiRVX LW(
WH SRGMUFLH LQZHVW\FML SU]JH] ZVS6OQRWU ORNDOQE Z IRUPLH NR

1LH]DOH WAFKRIW XS NRU]J\ FL X3UMNNLZDRHFXUYH] VSRiH&(QRDFQHORNDOQ|

VE U6ZQLH XVWDOHQLD EZ|R HV R ZHODAH YWRUD G IS RO RZDDER IGR
ZHVW\FML ODME RQH FKDUDNWHU LQG\ZLGXDOQ\ L MHG\QLH SR UHGQ

3RZ\ VIH VSRVRE\ SDUW\F\SDFMLLOQZRNWIRRLFRRO QG BRTHIE A UD QQH

JUXS\ -HGQH ]ZINRDRH VEPIL MDNLH LEXE \HWRU OBNRDURIBRO Q HM DG P L-
QLVWUDFML 'UXJD JUXKRDN]ZEEPPQDXMHUNWZPQ\PL SUJHSRERHRIQR E OF
FLHP EXG HWX SXROUWOQWQIL® JFOXSD NRU]J\ FL MHVW FIJUVWR GRGDWNR
SRSU]H] XiDWZLHQLD DGPLQLVWUDF\MQH OXE URGNL R FKDUDNWHU]}F

3RGGDMEF DQDOL]LH ]QDBNQUNWXWAEG]NRUP BNAHSWDFML VSRiHF]QR F

VW\FML PRGHOHP UHNRPHQGRZDQ\P Z2HIDHWHR XD O LXRNERIG] XRSIDABMH i Q D
RSIDS\RADWNL ORNDOQH PLHMVFD SUDF\ PR OLZR FL LQZHVW\F\MQH
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WDNL PXVL FHFKRZDE VLU WUDQVSDUHQWQR FLE GDMEFE SU]JHZL
NRV]W\ GOD LQZHVWRUD MDN U6ZQLH ]DSHZQLDE EH]VWURQQR

3RGVWDZRZ\P PHFKDQL]PHP ZVSDUFLBRIDBPLHELNWDRRFAR @BV
RHQHUJLL RGQOBYHWMIQHM GHQ 9RUUDQJ (UQHXHUEDUHU (QHUJ
*HVHW] < pHIXOXMH RQD P LQ NRV]W\ |DNYSR EQ B WUEZHKH K \
VIHM SHUVSHNW\ZLH F]DVX 6WDZNL PDME FKDLPDRWWPDEMIUR
PRGHUQL]DFML :SURZDG]RQR PHFKDQL]|®MBUHRDRRPDQILDWQREH
SUJH] Z\ V]IE FHQU IDNW\ YK HQ#®HLL:PURZDG]RQR USZQLH PHFKLE
PRGHUQL]DFML LVWQLHMEF\FH¥H®RPH BIRPBW PHR]Z GFRKG DWW R RZE F HC
HQHUWVIFK U®6GHiT 3U]JHVIiDQNDPL X]\WNDQLD WDNLHM SUHPLL

ODW ]QDF]JEFH JZLUNV]HQLH PR OLZR FL SURGXNF\MQ\FK QF
VWDUHM L@RWNWBODEMIP 2WHUPLQLH 6\WWHP WHQ GDMH VWDEL
ZDQ\ SUJH] LQZHVWR WRIEG S UF|HIQALX SRRIRGZIRONDHM RGW\V (85 \
SRGVWDRHEHOGR]HQLD SiDFRQ\FK SU]JHUHAH JRSRRHAYQ RE KE MOIR QL
GDWNRZR UHJXODFMH SRV]F]JHJ60OQ\FK ODQG6Z ZSURZDG]DME
XiDWZLHA PR H E\E %DZDULD JG]LH XRRZ DNWRQ RF K H.XQX\OVDEF ® B F \
RGGDOR®A RGEXGRZ\ PLHVINDOQHM QLH PXV]E SUJHGVWDZLDE
=PQLHMV]RQR U6ZQLH NRAES] DRJ LADD/VQ\ADXO DFIMH ZLDWURZH QLH PR
QD SRZLHU]JFKQL GBRG8WDIZDLH ]JPLDQ XWZRU]R QW EULVFW I @RHNDA
QLH EUG]JLH ZIGROIDWWIRZ\|PL QDNiDGDPALYMEPDQRE RFKURQE
7HIJR URG]DMX XiDWZLHQLDWDNMEM]IQDEFIMYMWRUD RJIUDPNDDME
D SU]JH] WR ZSi\ZDMEF QD ZLUNV]H ]DDQJD RZDQLH Z UR]Z&6M O

=GUXJLHM VWURQ\ LQZHVWRHQRERYZQEDD®N WHHOWQERK NRV]W&Z
VW\FML NWOUH DBXZPMWE VPRIHF]QBVEHARND OQDRK BZ\P *i6ZQ\F
SU]J\FKRGX JEZLGIMXQZHVW\FMP)\ ZLDWURZH MHVW SRGDWHN O]
RG]LDIDOQR FL JRNBRGHHFIMM/HEIDQ\ SUJH] LQZHVUNREID EX® ¢HAX
JPLQ\NAV6UHM JORNDOL]JRZDQD MHVW LQZHV®MDAMB] JP LNYARWY LSR3
LQZHVWRUD NZRW\ SRGDWNX :\WRNR E SRGDWNX REOLF]D \
LRNUH ORQHJR SUJH] JPLQU PQR QLND NWOHU\ ZDKD ¥\WWJ SRPLUG]
DRVLEJD GRSU]\ F]\P JPLQ\ QHJRFMXME ZQZRHNRVR WMPDZREOWNRZR
JRERZLE]DQ\XMMVAWH®R D IRGI B WN QEN M ZEWVDW]]DK-GIXWHEBRRUD]RZI
RSIDWD |DOBR)BLRGLDWDPMNBE MDUP\ LFK Z\VRNR GV WDZELBRHN R
SOXV GiXJR E YMND]OGHAR EL NUDMREURVPRZAHKM WHWHDXD FEMDD MHV V
\VRNR E RSiDW\ ZDKB5VRGRG(85 P WDN REOLF]RQHND Z\DINLWDD N
WUDN %HQH FMHQWHP WHM RSiDW\ MHVW ORNDOQD MHGQRVWN
X0OJL SU]\ PRGHUQL]DFWHSREQMWEOMDFRILRUDQH URGHN PRW\ZRZ
GR PRGHUQL]DFML

3UJ\FK6G LQZHVWRUDSREBWKF]RBVW UGZQLH Z\]QDF]QLNLHP GOD
QLHJR RIUPHF]QDD FLFLHOL QNMWXRRR PR/ WLXRDDQD MHVW IDUPD
QLD QDELISRDIVEPIOHD ODQG6Z USZQLH ZVSEOLME H\DW & R’ WHE MNDH D ¢
ZLDWURZH :\WWUSXME U6ZQLH GRGDWNRDH\¥RRZQ ZHQWM R W RV,
GR GRNRQDQLD RNUH ORQ\FK LQZHVW\FML QD U]JHF] ORNDOQHM

3RZ\ V]\ VIVWHP ZVS6iSUDF\ ]ZLUNV]D ]DDQJD RZDQLHODQ@GARR

Z]DSHZQLDQLH UR]JZRMX¥X K QZHMMEML: QHLHUDQ\ MHVW RQ USZQLI
FA\MQH
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5R]ZLE]DQLD NUDMRZH ADN\FEHRWREMY @BRiIHF]QR FL ORIMNER\FK GOD
ZLDWURZH PR QD GRIGH LHXISE QD GRFKRG\ X]\VNLZD QW \BX]JikK] EXi® \MW\ .
LSRGDWN6Z NWOUH EH]SR UHG QLR UGB IS|D FNHIG QO E UM QL NNIY D@\ WM
ZSI\Z\ JRGDWMNX HRUGXFKRPR FLSRGO)MWNDREZK VWDQRZLEF\FK GRFK6G EXG
RUD] GRF&GRGI\U] DZ\ JUXQWHZ NRPXQDOQ\FK SUJ\FKRG\ X]\VNLZDQH
Q\ W\WXiX XP6Z |DZILGUHDOWRKIHP G]LHU DZD JUXGQE A W\KNMIH RUD|L R :
ERZLE]DA LQZHVW\F\MQ\FK LQZHVWRUD ]DWUXGQLDQLH SU]\ EXGRZLI
PRGHUQL]DFMD LQIUDVW WHUWRUH GPRORZAMSODQDQVRZDQLH G]LDIiDf
UR]Z6M R ZLDW\ VSRUWX F]\ HNRORJLL LWG

:Si\Z\ [SRGDWNX.HRWBXFKRPR FL ]ZAZRPQHWYW XiDPUX QW ZR]JZLE]D Q\FK

] SURZDG]HQLHP G]LDIDOQR FL]ORWPRGE PREHAMMIQHD]JRIGQ\ EXGRZOL OX
FIU FL ]ZLEPUREM G]HQLHP G]LDIiDOQR FL JRVSRGIWXFXHM XQR\WD 18R G\
RNUH ORQD U\ BRZRAHRIPKQL ]D NZEWGRIRKDMNXFRF\QRVL FIU FL
EXGRZODQHM SRV]F]HJ6O0OR SHEKU ZZBYRUD 62X ZGZRH QIOZFIHQLHP
JRQGRWXUELQXZPDNOH GQLHQLHP LQQHM LQIUDVWUXNW XMHUBIGHWHX FKRP
SDUNX GURJL RJURG]JHQLD OLQLH HWF

8G]LDBRGDWNDFK GRFKRGRZ\FK VWDQRZLEF\FK GRFK6G EXG HWX SDf
NX GRFKRGRRERNJIE RGF]Q\FERGDWNX GRFKROG/REHSBDZ®\FK 8G]LDiT JPL(

Z SRGDWNX GRFKMR&RE\P]\RGQ\FK Z\QRVL WISIR &R G RWER RG
J\F]Q\FK ]DPLHVMWBUFGRLGDIPLQ\ &SRGDWNX G ZFKREGRZ \PURGE Q\FK
Z\QRVL ZSiI\IWZIR SRGRWHNX RID MHERRVWHN RUJDQL]DF\MQ\FK QL

RVRERZR FL SUDZQHM SRVLWBDMEEMFEPYIOMAFEKE I Q®HT VE-USZQLH X]
VNLZDQH SU]JH] SRZLDW\ L ZRMHZ6G]WZD Z RNUH ORQHM XVWDZRZR S|

BRGGDMEF DQDOL]LH WHSXQ@SWX JUGFKRGH A NIRQQR FL BBRINHF]QR FL
PRZDQLD WHJR URG]DMX LQZHVW\FML GZLH NZHVWLH Z\GDME VLU E\I
SUJHZLG\ZDOQR E :\WVRNRLHGREIHORPRXFRGMHVW SUJHZLG\ZDOQD DOH

VWDiID ]JJRGQRMDPL VEGRZ\PL ]QDF]EFR RJUDQLF]RQD 3RG®EVHN GRFk
J\F]Q\FK RMHN ISUDZQYRNIRPSOMLNRZDQE VWURNWXQUUFEREBIHZLFRZDOQR
ZSiI\Z6ZWHJR W\WXiX GOD JPLQ 'RGDWNRZR VSRiHF]QR E ORNDOQD G
SiDFRQ\FK SU]JH] LQZHVWRUD SRGDWN®6Z QD SRSUDZU VZRMHM V\WXDF
QHJIJDW\ZQH 'RGIYWRRXRS\EGOR NX GRFKRWREHIBDE@\FK Z\VRNR E NR\
W6Z X]\WNDQLD SUJ\FKRGX LQZHVWRUD MDN U6ZQIXHD JZIRMQIZRAE NRU]
PRJE PLHE ZSDNW)MPB]QE Z\VRNR E ZSI\XWHJBOM WKLER\ JQQH US8GID SU]\F
JPLOVM\WXiX SREGBYWNWXWDORKHM<RFHQLH < PDUJBQRO QKX JALOSH HHYLIDH ]
DNFHSWDFML VSRiIHF]QHM GO DPIQQHHW YWD\FR IQ\ FRGDRLIOMFR R H VLU GF
RND]DE L U\J\NR XWUDW\ W]Z VXEZHQPRMW XX 6ZQBXM XN KR GRHIZQS F
Z\PDJDQH PDNV\PD PR H RJUDQLF]DE VSWURMPR ED\Y DN LLHIFWFAWORK NGIR Z

ZLDWURZH

1HIJDW\ZQ\ ZSi\Z IDUP ZLDRVGRZ\¥KRQQ IV\VX{ H DOMPMR ELNASIVREDD]
KDiDV IDXQU MHVW HOHPHQWHP EUDNX DNFHSWDEW X iXSNRRIRSJHQRVRL O
ZDQLD QHJDW\ZQHJR RGG]LDi\ZD QLOGIMALPANAR. D WUHRZW RIUQPR H E\E |RE
GRERNRQ\ZDQLD LQZHVW\FML NRPSHQVXMEF\FK 5HDOL]DFMD W\FK LQ
SHQVRZDQLD ZSi\ZX WD NISRMHEQZ R \EWORMID QQE VSDGHN ZDUWR FL JLFH
ZREUUELH LQZHVW\FML ]DND] ]JDEXGRZ\ G]LDiHN ]DNRP$BIQNRLDQLD
ZDQLD ZSi\Z6Z Z\QLRPHEFRABG]LDIWIRGRRLYNR 3UDZR NUDMRZH QLH S
RSiIDW\WXiX JRVSRGDUF]HJRRFRALVWD QNW dH\P SRGOHJDIAE\ WHJR UF
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FMH NWUWUHXWRZDQHM IRUPLH PRJi\E\ NRPSHQ\RRRYE \FNDRROR N
IDUP\ ZLDWURZHM

2GQRV]EF URBKRRE6Z X]\WNLZDQ\FK SUJH] PLHV]NDiF6Z ]DVDGQLE
FKRGWJWXiX GJLHU DZ\ JUXQW&6Z Jio6ZQLH JUXQW6Z UROQ\FK RU
VWRUD .RV]W\ G]LHU DZ\L R]®\@ HGXIDROEH PKE XR/G\ZD D HFfL F IQH BIY RVLR JUDX
=D]Z\F]DM PDME RQH FKDUDNWHU RNUH ORQHM NZRW\ URF]QHM
NRV]W\ G]LHURFIQR® SU]\FKRGG6Z LQZHVWRUD =RERZLELMGLD LQ
ZLGXDOQ\FK XNWOUHHRD®EBE ZSi\Z PR OLZR FILFKHPRAMPND MRS J B
Z\SUDFRZDQ\FK UDW\B8]]1DND#VZLH 7DNL V\VWMPEQOH) R SE\ZR]IML
RUD] VWDELOQR E DNFHSWDFML ]JH VWURQ\ VSRiHF]QR FL ORNDO

1DWOH SRZ\ V]\FK UR]ZD Dfi GZLH NZHVWLH Z\GDME VLU V]F]HJ60
VSRiIHF]QHM GODVMOQZRIWWNYBRLHFHQR FL ORNDOQHM 3LHUZV]E MH
MHVW ZLGRF]QH SU]JHiRSHRGUD Z Q) ZHWWMQ EM U GO \FAL\P ] B R LHR] DR \F)
URZDQH UR]ZLE]DQLD PRJi\E\ NRQFHQWURZDE VLU ZRN&6i SRQL V

3RSLHUZV]H NRQLHF]QH MHVW VWZRU]JHQLH RNUH ORQHM NDPSD:
NWG6UD SRND]DiDE\ ]D U GZR\ WRIUQ\Z AVUMPIFNUILDAV URZH VWDQRZLEF
RWHJR URG]DMX LQZHVW\FMDFK ,QIRUPDFMD WDND ]DZLHUDiDE!
F\SDFML VSRIGIEFHYMMFML MDN USZQLH PR OLZH IRUPR]DIMQIPLRZ
5R]ZD DQ\P UR]ZLE]DQLHP PRJIRE\ E\E U6ZQLH VWZRUJHQLH SX
VSRiHF]QR FL ORNDOQ\FK Z EH]SR UHGQLFK NRQWDNWDFK ] LQZ}

B3RGUXJLH NRQLHF]QH MHVW ]DSHZQLHQLH EDUG]REM W\SDDBRQR
SUJH] LQZHWWSRUHDFIIIR E ORNDOQE 3RND]DQ\ SUJ\NIDG QLHPLHFI
LQZHVWRUD FLU DU\ SRGDWEBREKHREH]IRLWHGQHRMEBW RGRVREQ
ZUDPDFK 8( 3RQLHZD V\WWHP SUDZD NUDMRZHJR QE K DU N WIH3X
ORNDOSRBGREQHM VWUXNW XM FZH WY O RIKPDHENLRMGDREYSURZD G|
QLH 3RGVWDZE RSRGDWNRZDQLD P6Ji\®\VEXEXGRNKGHEP X | PWNSLIZIDFQ \
FHUW\ NDW6Z OXE RSiDW\ |IDVWUSF]HM MDNR QDMEDUG]LHM WL
RNUH ORQD MDNR ZDUWSRRELRBNN\FEQQWN DXQ\P SR]RVWDZLDME
MHJR LQG\ZLGXDOQHJIR QUHNRWRIBREIP QEOWHUQDW\ZQE PHWRGE ]Z
JR SUJHIR HQLD BRMDWRRAIDE\ E\ENRUDWENDI@DMREUD]X5 O0LDiD
FKDUDNWHU ORNDOQ\ -HM VSRVOE XVQVB®DGEUWIOMKJIER BNB SORRGRD
RSIDWPHRWJD LQZHVW\FML :QLRW\NRWVZ CSilEUR VMGG ITEN SIDW QR FLE
LQZHVW\FML =DBHZRLJIRE\NRR]\ FL GOD VSRiHF]QR FL ORNDOQH|
MHNWX :D QH MHVW MHGQDN DE\ QRZH REFLE HQLD SRGDWNRZ
GOD LQZHVWRUD DOH DE\ BOPDNRR SHRNRGTFEHSL]H] QLHJR SRGD
QDOH DViRE\ VLU ]DVWDQRZLE F]\ ZDUWR E X]J\WNLZDQHJR JLHORGQ
]JDVWUSF]HM QLH SRZLQQ\ XZ]JOUGQLDE GRGDWNRZHM NRU]\ FL

1DOH DIRE\ UZQLH ]DVWDQRZLE VLU QDG ZVSDUFLHP XG]LDiX
WXG]LH JPURMENWDFK IDUP ZLDWURZ\FK Q4iDH\W WR N DAX M B GFKNS D
VSRiIHF]QR E ORNDOQD G\VNU\PQRZXWKFRUKRIGIRK\RIZ] LITDU B ZLDW U F
ZHVWRU QLH ]DSHZQSDR MP XBLHD MDA LL R W\FIKPZEPHO Q IRHGM V]\FK LQ
%UDN MHGQROLW\FKWRAARDNQHPWHE ZR H GHFRAWD\ZQBN@RZNDFK ]ZLC
VIDQLD RFJHNLZDA .RQLHF]QH MHVW Z\SUDFRZDQLH SU]JH] LQZHV
RUJDQ\ DGPLQLVWUDFML UDP WDNLHM ZVSG6iSUDF\
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GUBUREHUW =0WWMB ObbWo\ SURZDG]EF\ NDQFHODULU SUDZQE ZLD
WRUD HQHUJHW\F]QHJR HNVSHUW GV 3RUHWIHMKEG ]G KD ZVNDZGREZAM QH
GV HQHUJHW)\GVYWPMXFLH 6RELHVNLHJR :F]H QLEBMURVS\FIS WNDRRZDLN M
ODULL SUDEZQVARZAH SHiQRPRERVW BSRXNQLDFK DWEPWED BW\PK Z

QDUDNWDFLH .DUW\ (QHUJHW\F]QHM OHUFXULD (QHUJ\ *URXS /WG YV
VLU WH QHJRFMDFMDPL CB\ORHV(NMORBHMROVMM 8BD] GRVWRVRZDQLHP
GRZ\PRJ6Z SUDZD 8QLL (XURSHMVNLHM 3UDFRZDi U6ZQLH GOD .RPLV
SXEOLNDFML Z GJLHG]LQLH HQHUJHW\NL V]HU]HM QD VWURQLH 2ZZ |D
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ZREHF Z
DOQ\ 0

:VSO6iFIJHVQD HNRQRPLD XND]XMH ]JDOHW\ VSRQWI
QLH Z\PDJD LQJVWHEBMIZIIHG]\ 3RIGHMEGEDWR]DVWRVWXDBOMD Z)C
Z\WVWUSXME W]Z HIHNW\ JHZQUWU]QH SRGHMRRYAOLYINO GHFFOHJID M
SR UHGQLR VNXWNXME WDN H GQO/HRG & MWKR ZDLGL WA\ W\FE L H R
GRVHM NDWHJIRUZIPMID LQIJHQHAFE\ZMH G Q D NZ R W D@LLRFE GARDMUEX
JG]LH MHVW RQD U]JHF]\ZL FLH SRWU]JHEQD QDOH \ SUHF\[\AWKQLH

ZLHONR E

\WZDU]DQLH HQHUSRIZY WD BEDWQULHP HIHNWS6Z JHZQUW U Q\IFK] QM |
PLHU]H ]DOH QHQWREQR®HB RQHUJLL SLHUZARW QM XN\ 8 RD | MHA/\E D?
SURFHV6Z Z\WZDU]DQLD HQHUJLL HOHNWU\F]QHM E\i\ RQHFEZEHO
L&]DMNRZVNL @ =D]Z\F]IDM ZUJLHO RND]XMH VLU E\E W\P SDC
JHZQUWU]QH 3HUVSHNW\ZLF]QLH GODHXUR 0:¥]DFXO®IH ILHP &E
QLH W\OH LOH Z\QRVL SU\ZDWQ\ NUDAFRZ\HORWWURZRG X KNK ML F
2EHFQLH NRV]W\ JHZQUWU]QH VSDODQLD ZUJOD VE QDZHW ZLUN
MHV]F]H Z\SRVD RQ\FK Z LQVWDODFMH NWO6UH SR]ZROE QD RJUD

'"UXJL URG]DM HIHNW®SZ |HZQUWU]Q\FK GRW\F]\ EH]SLHF]HAVWZD
UR]XPLHQLH WHJR SRBM]BLB FAHEVWWMHPPSRUWRIHPX NUDMDFK DC
SRGNUH GDWMEZDHZUJORZRGRURZH UWHWBROQME ZPIGHY WD BLOZQ\FR SR
JUR E QLHVWDELOBRBVEHRMWIDZSQQH REDZ\ GRWWGD H PR RBIRW W
F\ NWé6U\ MHVW ZLDGRP\ VR&VHWKRERY XU VOWEBAX B RUIVVMWED E - $OH ]I
HQLH PR H SRFKRG]GRWUERQEHZ RGDORDBDPKSRRQXME RGSRZLHGQL
.ZDQW\ NDFMD WHJR URG]DMX HIHNW®&Z JHZQUWU]Q\FK MHVW EDL
ZDUXQNLHP RV]DFRZZQUPHR RGELRUF\ JRWRZL E\OLE\ |DSIiDFLE
]JDSHZQLE VRELH VWDELGRH P RNUWAVIHHQEHDY X 1LH E\iR FK\ED
E\ WR HNRQRPLF]QLH DQDOL]RZDi\

-HV]F]H LQQ\P URG]DMHP HIHNW&6Z JHZQUWU]Q\FK MHVW ]DSHZQL
ZNUBWNLFK RNUHVDFK F]DVX 'RERZH ZBDE®BRWW\HQRWU HEE RZDK)
UD Q\PL GZRPD V]F]\WDPL SU]\SDGEZMHEF\RUHF]R SQUSFJUWERRL SU]
MHVWH P\ GR VZRERG\ Z NRU]\VWDQLX ] HOHNWU\F]QR FL FJ]\OL
RGELRUQLN®Z NLHGVWRYRZOWRRQLHF]QLH YWHHFE\ SIGQ LD ISN-E G
WURZQL NWOUH FKFLHOLEWFPHISORARIZWYED QRBEK OXE V]F]HJS80QLH
UJ\WW\ZDQ\FK SU]JH] QDV XUJEG]H#fA MHKW ELLDU Q ZRSAZUIM. MIZMR KS QB |
JI\MQHM VWDELOLADWIVMAL EKFQHWLE\ P\ PLHE VWDELOQH R ZLHWOH
QODSLUVLBERL 3RWU]JHE\ WHJRSRGS K VRUDHEBRREHVWDELOQH US8GH
Z\PDJDME XWU]J\PDQLD G\VSR]\F\MQR FL U6GHi VWDELOQ\FK .Z
ZQUWU]JQ\FK MHVW WUXGQD DOH EUG]LH PXVLDiD JRVWDE SU]JH¢
]JDF]QLH SUJHV\IiDE ]QDF]EFH LOR FL SUEGX SRFKRG]JEFHJR ]H U8

7ZHRUHW\F]QLH QDMZiD FLZV]\P \USRWR BN W\PJ BRNQFNZIE\ZW ZR U | E

URG]IDMX HIHNW\ THZQUWU]QH NAH WX iR SR\GBEWINB KV A BFEHKIK VDF
SXMEF\ ]JGHF\GRZDOLE\ NWOU\FK GR\SWDERMHF H \EEIIREH QH & QDN Q|
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UJuUGX HXWRGEDO: K Z\WZRURMQEWAU RZQLDFK ZUJORZ\REUWHW@®LWUXGQ
IWRLH W\ORIRVFH 2]QDF]DIiRE\ SRGZRMHQLH FHQ\ KXUWRZFHM HOHNW
U6GHi QD FR DGHQ U]JEG iDWZR VLU QLH JGHF\GXMH

3R]JRVWDMH ]JDWHP DOWHUQDW) Y@HN N SRF/G BSIOQUEHENHIXF MDNLHM WHFKQ
REDUF]RQHM NRV]WDPLURMMQUWDIXEEH@KEMRQRZDQLX W\FK GRVWDZF¢
VE YWDQLH GRVWDUF]\E SURGXNW QLH REDUF]RQ\ W\PL NRV]WDPL 3U
RGSRZLDGDE RV]IAWUBKQ RFFVL]WDFK -H OL F\WRZDQ\ MX SU]JHJOEG V]D
SURGXNFML HOHNWWD\GEPRIERZHM5 HOHNWHREZQLOZK JIDR ZHMD QRJILF]Q\
NRV]WOHNWURZQL ZDDWGRIZHINR QDK >:&PDMNRZVNL VKEZ@Q-WR

FMRQRZDQLH HOHNWU\F]QR FL ZLDWURZHM X]DVDGQLRQH MHVW ] WH.

56 QH RGQDZLDOQH USGID HQHUJLW RFEUJHQ@DXMENRW]WEZURIGQ (PW U] Q\
Z]ZLE]JNW\P < ]DViXUXMB SR]JLRP VXEZHQHRMRIQWRAM\GPDN J2]DVWUSRZDQLCL
SDOLZ NRSDOQ\FK WDNLFK MDN ZUJLHO OXE ZUJORZRGRU\ ELODQV I
GDWQL R W\OH ] SRIRVWDiI\FK W\WXi6Z PR H E\E RGPLHQQ\

2GQDZLDOQH USGDOV HMAHBBSIWDPZLDME EH]SLHFJHAVWZR HQHUJHW\F]C
XQLH]DOH QLDME LPPGRILRAMBVFFGHISOOQRPEIREWXKILRQ6Z QLHVWDELOQ\
SROLW\F]QLH UPFEQDGWWRRSJURV]HQLD XWUXG GLINEE FHZEO QINORIQE ] PRIZR
GD EFHOX VIDQWD RZDQLD RGELRUF6Z 7DN ZLUW HEIRO QW XN R W W¥ W |Gl
QLFK GRGDWQL -HGQDN MHJR NZDQW\ NDFMD MHVW SAWOGQB 1OGH D
JRVSRGDUNPRWRIB¥LEUDNX EH]SLHFGHMWK DNWBHBHOEY LDi\ WDNL UDFK}
QHN 3HZQ\P SUJ]\EOL HQLHP RG]ZLHUFLHGODMEF\P SU]\QDMPQLHM S|
PRJIDE\ E\E W]Z RSiDWD ]DVWBBFJB D@ B 82 DHEDHQNDNQDF ] QRI F&HRFKRG]E
QLHRGQDZLDOQUFK\QRVLID RIM:K F]\OL RNRIiR HXUR 0:K 1LH MHVW
MDVQH F]\ ZSURZDG]DMEF WDNL PHFKDQL]P XVWDZRGDZFD VWDUDi VL
HQHUJLL WDPMR WHJR URG]DMX HIHNW®&Z JHZBIHWWNWRQREK]HZ]® UWHU ] (AP
XMUW\PRSU]IHGQLP UDFKXQNX -HGQR MHVW SHZQH L ]DSHZQLHQLH ¢
VWDQRZL JQDF]JEFE NRU]J\ E SU]J\SLV\ZDQE X \WNRZDQLX RGQDZLDOQ\F

,QDF]JHM VSUDIZEDLODQVVP HIHNW6Z JHZQUWIHJQONEZK GAEFEQM@\FKE] SRGD
HQHUJLWUWSBEHT RGQDZWHIRFKXQGNWX ZLG]HQLD RZH UPBIDLZBOH \ SR
LQLHPR OLZWIHGFKRZ\ZDGLBUZR]\FK QDOHK\EURAQWDJLD 2ELH PRJE E
SU]JHFKRZ\ZDNORUJ\VWDQH ZWHG\ NLHG\ MHVW RGSRZLHGQLH ]DSRWU]!
XWUJ\P\ZDQLD W]Z 7JRUKNFWWMHPHHHHGIVER])PWHPRA\H BRZRGXME REFI
HQLD GOD RGEHRRAMAIVKIX 1DWRPLDVW QDMZD QLHMV]H RGQDZLDOC
GRBU]JHFKRZ\ZDQLD REHMPXMERWRARQW ZILMW WEAZH IPRJE E\E Z\NRU]\V\
ZWHG\ JG\ SRUBRIZDOE WUXCQRIQR|RZDQaAWNLFK RNUHVDFK F]IDVX 6N
RGELRUF\ SUEGX QLH QVR®HIFXMWRWRNWAZDQLH WHJR W\SX U8GHi HQH
XWUJ\P\ZDQLD 7JRUEFHIDWHMHP]EBUHAYEWSBOLZLH NRV]WXMH UBKGRIE GRVWD
NRQZHQFMRQDOQ\FK PRJE ]QDF]QLH 6Z NRV]W SU]JHV]DFRZ\ZDE

1LH VE GRVWUSQH RV]DFRZDQLD NRV]W6Z JHZQUWU]Q\FK Z\ZRi\ZDQ)
RUD] IRWRZROWDLNU 6E RQH MHGQDN W\P LVWRWQLNM®MR LP ZLU
Z\P ELODQVLH PRF\ -H OL MHVW RQ QLHZLHONL U]JUGX¥IGHRRIXV]F]DOC
WRUREOHP QLH ZRVHBAIS XSRQZHZD QDJiH XVWDQLH ZLDWUX OXE QDJit
JUVWE FKPXUU QLH Z\ZRiXMH NRQLHF]QR FL QDW\FKPLDVWRZHJR Zi
Q\FK 3RZVWDMH GRSLHUR Z6ZF]DV JG\ HOHNWURZQUWMRBWURZH R
ELODQVLH PRF\ ]QDF]Q\ XG]LDi :\ZRi\ZDQ\ SU]JH] ORBLMEYQW FHZQU
VSDODQLD BDEBNXAURZQLDFK NWOUH FKZLORVYZIRHBIL HWBAQ B G DVMEY ]FU &
GRVWDUF]\E QDW\FKPLDVW MDN W\®NKWHRNM VBIDENX BIBIR B XGNH M LWH
ZLDWURZ\FK OXE IRWRZROWDLNL
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.RQLHF]QR E XWUJ\P\ZDQLD 7JR UARHM WOH]W UV 5HNG P VHADNRHIR HAS RAUH
LSRZRGHP UR]ZLE]Df NSOMORJ@7RR RQDF]HQLX GOD UR]JZRMX UGSGHI
NRZR RERZLE]SRIDRFEH SUDZR QDND]XMEFH HOHNWURZQLRP ZLD\
] Z\SUJHG]HQLHP  BR®INW\FH SU]NNGVEBE®I WRN F MR NWRIDIMRAH @
VLHFL SRQLHZD DGHQ RSHUDWRU QLH PR HWIWNHFRINMNEWK DSOQ HZ
VA\VWHPLH SUDZQ\P RSHUDWRU]\ VLHFL PDWE&EGRIE RZLE PH N\DIOHIXEKX
QLHQLX SU]JH] QLH SHZQ\FK ZDUXQNG6Z DOH SUREOHP QDGDO Mt

=QDF]EF\ XG]LDi HOHNWURWRIZ ZOWWDMRRYER ELODQVLH PRF\ PXV
GRZDE MDNLH NRV]W\ JHZQUWU]JQH DOH LFK ZLHO®QRHEZMMR/Q\D-Q
QR SRWU]JHEQ\FK REOLF]JHA 3HUVSHNW\ZLF]QLH QLHSHZQD MHV\V
7JRUEFHM UH]JHUZ\5 3RZVWDMH RQD ZWHG\ JGU &R\ \R GVQHVAN DV
SRGOHJID QLHSU]JHZLG\ZDOQ\P ZDKDQLRP 7\PF]DVHP ®RRXREIH\L®
WHJR ]DiR HQLD

5R]ZLE]DQLHP MHVW W]ZVRDH® LQR]EDOQ DHRWR B G BIRUNFEPORIDU H J
ZDQLH SRERUXDRRFQRWU@IG X RWU]\P\ZFBOSHHUIMWRG D VLHFL 1LHN
QLNL SUEGRGJIQMZDF]H < PRJE E\E EH] DGQHJR SUREOHPX RG]/
HOHNWU\F]QR FL FKZLORZR VSDGPKZGORZHLGH SUY\MERGDH\ V\J
VE E]DVLH UJHFJ\ZLVW\Z\LQJIRM PEHMEH RX]DVDGQLRQHM SHUVSHN
JHUZRZ\FK PRERGEMRRIFD PR H JUHGXNRZDE VZ6M SRS\W SU]H] DX
RGELRUQLN®Z NWOUH QLH PXV]E SUDFRZDE EH] SUJHUZ\ 8SRZV]
SU]\ REHFQHM WHFKQLFH UHDOQ\ < ]JOLNZLGRZDIiRE\ NRQ@IHFQR
INRVI]W\ JHZQUWU]QH SRZRGRZDQH SGWRNW WG RDFR SIDIDXZH (GA IR R |
Z NUBWNLFK RNUHVDFK F]DVX

U6 Q\FK NUDMDFK HNVEHB WFHQWXNMBPULLYDV]SDUFLD GOD RGQDZL
3RZRGXME RQH PQLHM NRV]W6Z JHZQUWU]Q\FK DOH Z\PDJDME ]D
SURGXNVBUDEEDLH MWEBVDQLH Z\JU\DINXPBEGiIiDPL NRQZHQFMR-QDOQ\
GRZH ZVND]DQLH DQDOL]\ HNRQR R} YX® BB REDGD NVRQZGR FM
RSRGDWNRZDE VWRRRZPIHFERSU]H] QLH NRVIW6Z |HIZRARGWIAD\F |
SROLW\F]Q\FK URQZHEMHMW SWFONW\NRZDQH 3UDNW\NXMH VLU U
ZLDOQ\FK U®BGHi HQHUJLL GR E SRZV]IHFKQLH FKRE MHJR IRUPD

1DOH \ SRGNZWOINEX HNRQRPLF]Q\P VXEZHQFMRQRZDQLBRJR]XP
WRF]Q\PND G\P NUDYXGRGRFIHNXMH VLU GRVWDUF]HQLDWHRQ\F k
F]\ LFK X \WNRQIQH BH]3R UHGQLR ]DSiDFE ODMESRQ\ KR E 6Z ENXL
G HWRZ\FK F]\OISR®ZWNBZ] -H OL VNDOD EXG HWX SDAVWZD E\Z
3.% JYOMF]\WBND MHVW ZiD QLH VNDAD REREDVWEHAMRQ VDU Q/VD Z
LWG -H OL MDND G]LDIiDOQR E MHMWW RSREBOW NREWRLD EXIR G Y
VXEZHQFMRQRZDQD 7DN ZLUF XOJL SRODWNREHR REX BQHZLWE
HNRQRPLVW6Z WUDNWRZDQH MDNR VXEZHQRM®LFEFKQNRR WO EFRZ I
]DZVIH MHVW iDWZR ZVND]DE 7VWDQGDUGR Z\5I BRNMR W EB®RDLVENRKQ
Z LVWRFLH VXEZHQFMU

ZLHOX NUDMDFK ZSURZDG]D VLU W]Z 7]LHORQH FHUWIXNSRW\5
ZDQLD SHZQHJR MHM RG\GIEWNRBR QD QUMHOIN\FK *G]LH LQG]LHM MH
]W]Z 7WDU\NIDPIAMEDEP VBROHIIDMEU QMHUEODX JRERZLE]DQLD SUJH
]DDQJD RZDQLX EXG HWXDSNWESNH. AL BILIERRW6UD SRNU\ZD NRV]V
QLD 2F]\ZL FLH ZSURZDG]D VLU SU]\ W\P SHHDX RAKLERLFJHIR GC
SUJHG NRQLHF]QR FLE SRNU\ZDQLD ]JE\W Z\VRNLFB] NRNQWHZ QDB
VRZDE 7X]DVDGQLRQH5 NRWWO R QRG RN NIV EHD 6 FDQA¥X KZORNDOL]LC
]D SRPRFE XVWDORQ\FK WHFKQRORJLL

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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=DVDGQLF]D U6 QLFD SRPLUG]\ 7]L7M\CIRQE LV VDU BB U BOMFPIX 5B U P X i\
VXEZHQFMRQRAMQIZV]\P SUJ\SDGNX MHVW QLE XQGNRUIURVIENRVEWR JHZQ
QLHVLRQ\ NRV]W SURGXNFML 7\ONR SRG ZDUXWQWNR HPOFHRNRE B/MDXQM B B\R
HOLPLQRZDQLH QLHFKFLM@WK\NBGHVWQRUDLGOD XVWDOHQLD ]DNUH
SRGHM FLD VE USZQRZD QH -H OL SRVLDGDQD ZLHG]D QLH MHVW GRV
JRVWDIi RNUH ORQSRGHW UFLIKQ IGFU XWIRH MHVW QLHZiD FLZH :\ZRiXMH R
ZiDG]\ @DQVRZDQLH G]LDiDA YR\DIRG DNWIHUPK<ZE\E PR H < ZFDOH QLH M
SRWU]JHEDPL VSRiHF]Q\PL

6\WWHP\ 7WDU\l VWDi\FK5 PDME RSLQSURPRMPQU & ]RNMHV 8 R HK QX AK Kz
=QDQ\ MHVW SU]J\NiDG GXAVNLHJR SUJHP\ViX WXUELQ ZLDWURZ\FK NW
VWDi VLU ZLDWREZFK GIUGRHEXHNTF M L. ODI/NUHIQROP@ L AXEDNVNSRLZD NRU]\ E
JRVSRGDUF]D DOH UJEG X]QDi PJHWR GIR \M WAR ZRQVEL EJDRIUHFQ Di JDW D U\ I\
VWDiH5 QD 7]JLHORQH FHUW\ NDW\5 >+DQVHQ L LQ @

\E6U PHWRG\ ZVSDUFMBGQIB |NHDFGBX VIWXXME VLU GUKDRPQH FHUW\
7WDU\I\ VWRiIBEZID VE U6ZQLH NRPELQDFMH W\FK LQVWUXPHQW®8Z < Z
]JDPR QR FLE BHVWHUPLSDRMEZDQLX RGQDZLDOQ\FK US6GHEF HQHUJLL -
QXMH KRMQ\P BMUDNWHKRH SBIHAHGEN RGD O Q\FK RUBGMHMZ LHD@HQU F KL MDRN R
SULRU\WRW NRURZDBERJZLEIJDQLDFK QLHPLHFNLFK 1DWRPLDVW MH
SUHVMU®BW ]D WHPSR SUUWEBKRREQDEZLOMD QMNRDORVQREDDRBFK G]LU
QLP NRU]J\ FL WR SRZLQQD SUHIHURZDE FHUW\ NDW\

W\P PLHMVFX MHV]F]H UD] QDOH \ Z\MD QLE MU]J\N MDNLP SRViXJXM
QH E\iRREEBL RQH SRANWRIEIVME WWH IRUPE VXEZHQFMRQRZDQLD 3U]J\ R
Z\SDGD SRGNNMARWIE SHDFRQD SU]JH] QDE\ZFU HOHNWU\F]QR FL MHVW |
ZiDG]D Z\GDMWHPVQUHZXF]HVWQLF]\E DOH Z\ V]D FHQD SiDFRQD SUJH] Q
SU]JH] GHF\][MU WHM ZiDG]\ DE\ GURHPRZ DEIBEMPASEBUIHGD ZHGIXJ 7W
UM\ VWDiIHM5 HNRQRPLVWD WUDNWXMH MDNWRS ®ERQH B LHU &R & D IVQIH. HFP
DQDVWUSQLH SUJH]QDF]HGRHOQPONRKP@LH YBUGHIEBWURARZDQHJR )DNV
HSUJHSi\Z SLHQLUG]\ SRHDL.@QUIXMIHHF LEXE HWX SDAQWHR PXOAAHR]QDF]D
FMRQRZDQLD 1LH E\iRE\ SUJHFLH 7WDU\\ VWDiIHM5 JG\E\ QLH GHF\]I

%LEOLRJUD D
+DQVHQ & -HQVHQ L ( 6 ODGVHQ 47KH HYWDEOLVKPHQW RI WKH 'DQl
ZKLOHMYLHHZ RI :RUOG (FR® R PLFIR v

3 BUGHUKROP L * .ODDVVHQ 4:LQG 3RZHU LQ (XURSH $ 6(@XDWDQHRXV ,Q
URQPHQWDO DQG 5HVRROFH (RRRORPNFV

7 ¢\OLF] L O &]DMNRZVNL 46XVWDLQDELOLW\ DQG FR EHQH WV RI FOLPDW
5XHEEHONM HOHGW YV RI (QYLURORKWWPBGIBROROIGRQ V
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SURGUKDE 7RPDV]<&\OQILHNDQ :\G]JLDiX 1DXN (NRQRPLF]Q
‘DUV]DZVNLHJR 8: 6WXGLD HNRQRPLE]QGRUDNNRDMRBBEWAF]QH X
z U RE\GZBD QDG U ]DWUXGOLRQ\ QD GRGDWNRZH VWXGLI
QRPLF]®MMHPDW\BI@QUZ QDV\WHFLH ODGERQ®QLB& : SUDFDQ¥ W\

WXFLH 1DXN %HKDZQRDBOD\W K FQ Bl %&RORWIDIE REE$ )XOEULJIKW 9L
: SUDFD Z 6]ZHG]NLHM .USOHZVNLHM $NDGHPLL 1DXN Z 6]WF

ODWDFK < NRUJO/R\SBXMEES Y DFRDDQZVWHUVWZLH 2FKURQ\ ¥
=DVRESZ 1DWXHDQL@GWEDL -DNR '\UHNWRU 'HSDUWDPHQWX (NRQRF
PLQ EPG HW SDAVWZD SRF{QRBID QY RYDR ZLV N 3 UWD R WRZQQHH JDH
P\ SROLW\NL HNRORULFRWHMPDi QDJURGU 73HZ 6FKRODU $ZDUG
(QYLURQPHQWS5 :\NRUJ\VWDi WRZWIRW]EG L W HM YYDOWK QIR 2 U
(NRORJLF]QHM QD 8: NWo6U\P NLHURZDi Z ODWDFK

2SXEOLNRZDi OLF]OH VRS\WXDFE QD XN RMRRXR FMBQ RZPP¥DRIGR Z L-
VNROQYLURQPHQWDO DQG 5¢iaZzR R H PR JIFFROXR PERERRRDFAVL QJ 1DW XU
D7UDQVLWLRQ (FRQRP\| &D V(K BDUX GLHHOMHDKDPQE. 1RUWKDPSWHF
]DZLHUD SRGVXPRZDQLH ZLHOX SURMHNW®Z EDED RERFX WR G R G D
QRPLL (NRORNEBJRMND URERZREND QD WX3UD 0.0 LAK DZD
SRGUUF]QLN GOD VWXGLXMEF\FK SUREOHPDW\NU HNRQRPLF]QR

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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2=( < 5HJXODWRY

$UW\NXi VWDZLD WU]\ S\WDQLD 3LHUZV]H < F]\ ]PLD
SUJHGVWDBIURQH EFLH XVGREANPLGEHUXQNX" 'UXJLH < F]\ LVWRWD RE|
JRVWDQLH |DFWRDPDGDHZSUDF SDUODPHQWDUQ\FK" 7UJHFLH < MDN EU¢
QLHNRQZHQFMRQDOQD SR URNX"

2EHFQ\ VI\VWHP PRFQR ZVSLHUD VWDJWSHiNGH 8D Q REDNIEHHZARIER)HZ ILH N
X]DVDGQLHQLD HNRQRPLF]QHJR GOD WHJR SLHUZV]HJR NLHUXQNX Z\
Z\EXGRZD®HDWDFK WI\FK WWXBPMU]\FK ZVS6O0Q\FK SIREQHNG\ 6E Wi
NW6UH MX VLU JDERUBV\PRIADGXNXME HQHUJLU HOASNWHIGPB] ® H QHUJVEKR (
HOHNWU\BIAQNM @B QDG]Z\F]IDMQ\P SUJ\FKRGHP NRQJEHUGR K ilDGHDULIM W\
MHV]F]H JLHORQH FHUW\ NDW\

'VS6iVSDODQLH EXG]L ZLHOH NRQWURZHUVML HNR®RDWHILFKH QWK FK
2GVWURQ\ HNRORJLF]QHM ZEWSOLZR E EXG]L ZJURVW LPSRUWX ELRF
EDUG]LHM HNRORJLF]QH MDN GiXJRSHIORP@L D RAKIM DGV AJR¥IDQ D L
OLPLWXMH PRFELRPWDRDOMEFML QF FRMDVQ\ VSRVGE XNLHUXQNRZXMH |
QIBURMHNW\ PDiRVMWURRAHVIREBKQLF]QHM WRES$E VZQYRSFW WOHIR SBRFH\
MDN WH MHJR WHFKQLF]JQHM WUZDiR FL

:VS8iIVSDODQLH URPRAMWDWQ VEKWZHIW D\FW REBRMLQRZDIR U\QHN GRVWLE
HQHUJLL HOHRWU\EL®KM®ZIQH VSDGNL FHQ ]JLHORQ)FR: K HWRV\ NDW6Z

]i 0:K ZVND]XWR @®HHFQLH Z\WWUSXMH QDGSRGD }LHORQ\FK
OHMQH LQVWDODFMH ZVEWBHEHMEIMNQ HM \SH |\IXER ZFL BWEHIRXUXEWDPLD
QD GDOV]H VSDGNL FHQ

2SHUDWRU]\ LQVWDODFML ZVS8iVSDOPNL DLWE BQ GHUFHHPYRMHEQNREEVR 0 D
VSDGDE GRSONL QLH RVLEJQE SR]JLRPX U8ZQHJR GiXJRRNUHVRZHPX N
QRORJLL FJ\QiLO:K ERNVHG\ HQHUJHW\FH QLH EUG]LH MXQRBHDFDIR VL
LQVWDODFMH 3U]HM FLRZR FHQ\ JLHORQ\FK FHUW\ NDW&Z PRJE VSD |
G]JLH VLU Z UBZQRZDG]H

8WU]J\PDQLH REHFQHJR V\\QDIFPX ZNW $PSPILNPBMH GOD VWUXNWXU\ U\Q
GRP\NDME VLU SU]\ FHQLH ]LBRR@HLIR RN W\ONDOWMO\WRPLDVW ELRJD-
JRZQLH < SU]\ FHQLH ]EOL KRQMMHGR FHQ\ JLHORQ\FK FHUW\ NDW6Z EU
ZDE QD SRJLRPLH RN ]i 0:K WR

z URNX QLH ]JRVWDQLH RGGDQD GR X \WNX DQL MHGQD IDUPD Z

QLHNWOSUH MX SUDFXMEER JDJRZ\QZAIHD WRIFZ HE D@INHJ K WV DRE L HE R
VSIiDFDE NUHG\Wb6Z

1LH SRZLQQL P\UR]DRIMXR2=( WDOWNHRIRRULDFK HNRORJLF]Q\FK DOH WH

2=( MHVW VSRVREHP |DSHZQLHQLD EH]S LW KWWZAX H§ 8 &iMVD\FDPQH HR:
GD QLHNRUJ\WWQLH SRJIUELDMEF QDV]E ]JDOH QR E RG LPSRUWX VXU
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5\F BURGXNFMLD HQHUJLL HOHNWU\F]QHM Z LQVWDODFMDFK 2

3,3%
8,2%

46,4%

Elektrownie na gaz
(OHNWURZQLH
24,2% Elektrownie wiatrowe
Elektrownie wodne
:VSO6iVSDODQLF

17,9%

%UBGGIR 1)2¥L*: QD SRGVWDZLH GDQ\FK ] 85¢(

3UJ\MUFLH XVWDZ\ 2=( QDW\FKPLDVW PRJIRE\ XZROQLE SRQDG

RWUJ\PXMH VWDUD K\GLRRHMQUFHKWORW D:FK RIJUDQLF]DQLH-ZVSDL
JIiRE\ SR]ZROLE SUQHMXQYHEIKQIPRORJLH GDOV]H MW OVRHP\IFHK F\HSD
FLD SRMDZLiRE\ VLU ZLEERRDYU]HMVWRUTHQEZLPWU HQHUJLU ViRQI
2=( NWO6UH HNRORUDW]HILHJIQLH VE GOD 3ROVNL ZD QH 3RQLHZD
FHUW\ NDW6Z Z\QURRWNR RNPOG WR QD SRZLH®NHE RQIG]RVWD-

QLH OHSLHM Z\NRUJ\WVWDQH SU]JH] 3BROVNU G]JLUNL QRZHM XVWDZ

"UXJLP ZD Q\P NLHUXQNLHP ]JPLDQ MHVW ZSURZDG]HQLH QRZHJR
GHi < WDU\I VWDi\FK 6]F]HJ50 QL H SR (B INDRN. W F& BILRVWW/D| G RE M LZ
GRBURGXNEMLY QB SRWU\GIER @DGZ\ ND MHWWHEGG =FRD/QDDGRH RW 7
VHIPHQW U\QNX NWO6U\ PR H VLU V]\ENR UR]JZLQEE

OLQLVWHUVWZR *RVSRGDUNL Z\NRQDiR RJURPQE SUDFU HE\ S
8GDiR VLU X]JJRGQLE UR]JELH QH VWDQRZLVND ZLHOX JUXSR QWH !
EU\P NLHUX®R|XZDBR OHSLHM Z\GDZDE SRQDG SRiRXUWHRIGRNGE N
QDGWR RWZLHUD U\QHN QD JHQHUDFMU UR]JSURV]RQE

W\P PLHMVFX ZDUWRWHRZWRL D U MSIRNOMASNON. RIMFE R FM L CDQ 2 DKY®+ M
VNLHURJXODWRE | RS WX (F\DQIHNHIHIX ORIZDMN [P ZSNY @D iW UHJX(
QL UHJXODWRHNRBEBRLARWOHZZDNWaWNRDPGRIXPLHQLH WHJR PHFKD(
ODQFXU 20MRQE FH Z\GRQRMHE ODW W\FK 77KH /RJLF Rl &ROOH
RGV DQG WKH 7KHRU\ RI *URIXGWSDGR ZURHE WEHREF MAG . D iNRRIY| Wb Z
] QLHM Z\QLNDMEF\ MHVW Z\QLNLHP FLHUDQLMD AMIUFHMXBRLID WM
ND GWMHM XFJHVWQLN®6Z W\P BHUXOSTDFMPDEUGB]LH GOD QLHM NR!
JUXS\ LQWHUHVS6Z iDWZLHM VLU R BDMELRGSER 3 REGHD.BXJ@VIRHER FH
Z\ZLHUDQLD ZSi\ZX L SUHIHUHQFMH F]iRQN6Z JUXS\ LQWHUHV&Z

$QDOL]XMEF NUDMRIQRKK JUBVEZID QIDQLD HQHUJLL HOHNWU\F]QHM
LQWHUHV®SZ

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
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NRQFHUQ\ HQHXGHMD\FHR I NDUEX 3DiVWZD RUD] SU\ZDWQL Z\WZ6UF
NWG6U]\ SRVLDGDME NRQZHQFMRQDOQH EORNL V\VWHPRZH

NLONXG]JLHVLUFLX SU\ZDWQ\FK GBPAZHORSHIIEKNGXMRE\ERQRVWDOD|
Ji6ZQLH IDUP ZLDWURZ\FK

NLONXVHW SU\ZDWQ\FK GHZHORSHUG6Z Ji6oZQLH NUDMRZ\FK PDIi\FK

NLOND PLOLRQOZ JRVSRGDUVWZ GRPRZ\FK PNWWRHQFRRWUBD\ED f B HQ A
QLH Z IRWRZROWDLNU

\GDMH VEIZDHWD JUXGSM @MHVRD\ SUJHELFLD -HGQDN MHM LQWHUHV\
SUJH] SURGXEPIQRUWBEHUGZ SDQHOL | RWKPZRIOMHBIOM QIR BUXSD LQWHUHYV
20D QDMZLUFHM J\WNXMH G]LUNL ZSURZDG]HQL>GBREHFM VRVEBRM QN ¥
MHVW RQD ]DJUR HQLHP GOD SLHUZV]HM JUXS\ < |[QICRAHEFM KGDICOQL HQ
Z]DRSDWU]HQLKQUWBYNYXY HOHNWU\F]QE PR H PLHE IRWRERQWONMIHSUR
LQVWDODFMH PRJE E\E KDPRZDQH PHWRGDPL WHFKQLF]QR DGPLQLVW

*UXSD WU]@BIMPRDHMV]E VLU SUN\NEMNAMZLIBEKD@BE\WLVIDHE\FK SUJHGVL
HE\ PLHE ZSG\W NOVMWM]WRDiFLH UHJXODGMH SREOWNRLH SUJHGVLUELRUVYV
VIiDEH NDSLWD/IRZR NW&UH GRSLHUR £EX GRW|EVWWERDM M VNRIP BB \B/ H(QNF MW
JUXS\ ZDUXQNLHP NRQLHF]Q\P DOH QLH Z\VWDUF]DMEF\P XGDQHM L
MHVW GRVWUS GR GRWDFML XQLMQ\FK

*UD OREE\LQJRZD WRF]\ VLUGSRRIEUB]X SEHINDUMREWAR. GHZHORSHU]\
IDUP ZLDWURZ\FK UJHF]\ZL FLH PRJE XV]FINQEE SRND Q\ NDZDiHN WHF
HOHNWU\FMQEB M GMPR HHRQ EROH QLH JPQLHMV]\E VSU|WGDGHQMUJLL H
Q\FK UBGHI

3LHUZV]D JUXSD EDURBERI NRBEKWHOXDDFMDFK SRQLHARQ\FKZEHEZWA ]
NDWGSZ X]\WNWBH\FK K\G URZNOSHNWILRYEIH WZV]HM NROHMQR FL EUG]LH
RWR HE\ QRZD XVWDZD ZH V]G XILM I NRSDH © QHRMF 1O HESMGH. AD DEQMNID E
GOD ZVS6iVSDODQLD OR OLZ\P NRPSURPLNWB WP \L\§ \ZW®iX DHF QIIDH ZR/$ 6 H
QLD RWUJ\PXMH JLHORQH FHUW\ NDW\ | GR F]\ QDZHW GR ODW

'UXJD JUXSD PRFQR DUUIXPERAOPWMMKWR HQLHP GOD QLHM QLH MHVW QI
DOH QLHVWDELOQR E UHIXPIDHFMIHFHRGRIMWZZUNV]\P ]DJUR HQLHP GOD
VE LQVWDODFMH ZNREHGHIOD QNIDHG\ QRBISRRGID \GRHORQ\FK FHUW\ N
WRFK FHQD VSDG ®DWIHMWBINRERFQLH 7UZDi\]IVS:XGHW]\SR B G QiR
FIHVQ\P VSDGNX FHQ 7F]DUQHMSFHBIHUJILL HONN WV K\BIRNHM  Z

]i 0:K SRGFLQD Z\NRQDOQR E QDQVRZE @MROZARW IPR M GLROSVRRE D\E K. E
GREDQNUXFWZD W\FK IDUP ZLDWURZ\FK NWO6UH QLH RBMBEHGDXJRWHU
JLHORQ\FK FHUW\ NDW&6Z D LQZHVW\FMH QDQVRZDi\ Ji6ZQLH NUHG\W

-H HOL U]EG GR\QHBVERBWFQ\ VIVWHP ZVSDUFLD MHMW YROWWNDI@INF MR
JPLHQLRQYROGSRZLHSRV@O®XODW\ GHZHORSHU®Z < |[RVEWDQ@LHMH |PNRQVHU
G]RID ZLDGRPR E GOD |DU® VA D @&DARWMD FKBLI X ODW SRZVWDQLH W\OH
ZVS6ivSDODQLD H RQH EUGE GHWHUPLQRZDE FHQ\ JLHORQ\FK FHUW!

P\ O WHRULL ODQFXUD 20VRQD RVWDWHF]QD UHJXODFMD SRZLQQD
NWOUNPIMQH SUHIHUHQFNRIURD QL | RRRCENADBWIORQLD ZSHZXOPWRUD
IDMPRFQLHMV]ESSRUEMID R XSD NWOUD VNWHWIH VK UEDOWH|RZY HOJQ\F K
PLRW6Z VLOQLH IREZGHDHOARKGXGIDDi\ 6NDUEX 3DSMWZDQRHBWRUGZ
]JDJUDQLF]Q\FK NW®&U]\ UR]ZLMDME HQHUJHW\NU NRQZHQFMRQDOQE Z

\EUDQH SUREOHP\-E—Z\JZDoO]
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5]EG QLH MHVW ]DLQWHUHVRZDQ\ RViDELDQLHP FIWHUHFKISHAVW
GDZQR SRVWDZLi LP QRZ\ FHO Z\BD\WHDBEDH BRVIXSNRBAIR 3RQDG
VWRL SUJHG EDUG]R NRV]WRZQ\P SURJUDPHP LQZHVW\FML Z QRZH

56ZQLH JiRV ]JDJUDQLF]Q\FK NRQFHUQ®Z HQ HLIRML FY & FKH QPRMIR
EUGJLH VLU OLF]\i 5]HF]\ZL FLH ]PLDQD ]DVDG ZVSDUFLD PR H M
SRGVWDEZRFXRG]HQLD RGVHNRGEXDIDRBWZD RUD] PR H ]QLHFKUF
QLF]QH GR EXGRZDQLD QRZ\FK EORNS6Z HQHUJHW\F]Q\FK

5SHDVXPXMER DAWDWRH SUDF UJEQRIZVPISLA]SWERF SDUODPHQWDUQ\
JRVWDQLH LVWRWQLH ]JPRG\ NRZDQD 2VWDWHF]Q\P ]JZ\FLU]FE EU
GDMEFH HOHNWURZQLH NRQZHQFMRQDOQH < X]\WVNDME RQH OHS
PR H REVIDUHP NRPSURPLVX EUG]LH VWDUD K\GURHQHUJHW\ND
FHUW\ NDW6Z 3R]ZROL WR QD SU]JHM FLRZH JUSBZQRZD HQLH U\QN

-H HOL GRUWIBDIOH. | ERML VFHQ D ULRKYYDPH RERLLVHND\MBHRNZRIE( BURG]LH UR
VLU GZXWRWHRZRHM VWURQ\ JLHORQH FHUWWXRKR VR LEDUGE D |QREK UFROD |
ZVSOiVSDAUXJIDHM |D < WDU\I\ VWDiH EUGE VW\PXORZDi\ UR]Z6
VFD @Q®ZH IDUP\ ZLPMRURZIRZIQLH < YMWDEUB U ZDQVWRDODBAMDPL
VSDODQLD

VHIPHQFLH LQVWDODFWDXYSUDDMDLIRO\EK GR GRPLQRZDE EDUG]
RSUJHFLUWHM PRF\ ZDWXQMRID QYR X/SNIVHIPHZ PSZEBFEUGIQ\FK IR
PDOQR FL PR QD SRGLHFNEWHWGR\WZDU]DQD HQHUJLDPRBUG HIER 2
ZiDVQH D MHG\QLH QDGZ\ ND NLHURZDQD GR VLHFL

1IDWRPLDVW LQVWDODFMH SUJ]\GRPRZH NWGU\BR PRF HQHKHILV]\C
E QUDNLH VDPH WJWMQRDRQLX SRGVERFHQ BB FMR DV VSRW\ND]
ZLDWUREZRJD]JRZQLH "\WWU\EXWRU HQHUJLL HO H NWLB\ BJRMAW] HEENG |
LQVWDORZDQLD ZLUNV]JHJR U6GiD 2=( VNRUR GRW\FKF]DV- JRVSF
WU]JHE\ Z UDPDFK SUJ\]QDQHM PRF\

56ZQLH GX \P LQVWDODFMRP IRWRZROWDLF]Q\PHE ) GXIQHF MHU X BHFF
WIVHFKQRORJLD MHVW MHV]F]W UBOGENRRQ RIIRHASRNRRQQDIDUPD
"\WWU\EXWRU HQHUJLL HOHNWU\F]QZ\W DY DK LEHIRG H.HR FP HD M MNU SR GF
GR/LHFZ])JPUGEDQLLHU\ WHFKQLF]QH 3RQDGWR FDi\ F]IDV QLH MH
Q\FK ZDUXQN®Z SUJ\iEF]JHQLD NWO6UH GDME GREU\ SUHWHNVW GI

1LH]DOH QLH F]\ XVWDZD ZHMG]LH F]\ QLH EUG]LH UR]ZLMDiR '
PDME VZRME SR]J\FMU DOH UDF]HM QLH ]GRP\I XMEPU\QMNX UBR]E
WXME EUGE RGNXS\ZDQH SU]JH] SDAVWZRZH NRQFHUQ\ HQHUJHW
NXMH UR]Z6M JHQHUDFML UR]JSURV]RQHM -RVANODWHEB UQH W \E B UHY/ )
WR RWZRUJE U\QHN GOD PLNURLQVWDODFML IRWRZROWDLF]Q\FK

5HIRUPD V\WVWHPX ZVSDUGRBU2B( NIGJUMQAN X 5]EG SUSEXMH FDil
]JHZVSDUFLD VWDU\FK JDPRUW\]RZDQ\FK K\GURHOHNWURZQL NW
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QLHSRWU]JHEQLH < SRQDG JLHORQ\FK FHUW\ NDW8Z 'RGDWNRZR S
FIHQLH ZVSDUFLD GOD ZVS6iVSDODQLD NWHOR® XF K UF NS DNBRHZQ DH
]JDUBZQRUXRFLH HNRORMWLDWHIRN]Q\P VE NRHIWNREZH PRMQBE\ VLU

]ZLUNV]\E SXOD URGN®SZ QD ZVSDUFLH IDUP ZLDWURZ\FK ELRJD]RZL

3URMHNW XVWDZ\ MHV]F]H QLH JRVWDi |DDNFHSWRZDQ\ SU]H] UJEG
ZHVWRZDZIVE8iiVSDODDIWH MWUDFIPED GLXHRSQHSLV6Z EUGE PRFQR Ol
]DJPLDQE SURMHNWX XVWDZ\ 7HRWRDLBHJIIXD B RE L DM MERM QDF H O
VE QLHOLF]QE D GREU]JH JRUJDQL]RZDQE JUXSE LQWHUHVG6Z R GX HM )

8WUJ\PDQLH ZVSDUFLD GOD ZVS6iVSDODQLD PR H PLHE SRZD QH LPSOLI
LQVWDODFML Z\B3gi¥BBRGDBIKIRQ\FK FHUW\ NDW6Z SUJ\ MHGQRF]JHVQ\P
1RZH LQVWDOBRMWWiZFK SRGVHNWRUDFK QLH EUGE EXGRZDQH SRQ
FHUW\ NDW6Z QLH ]DSHZQLE LP UHQW REZM&NRLX FORZB QDB NW-6@RMK Bl B3RP
Z\FK L ELRJD]JRZQL NWOUH MX WHUD] G]LDiDME QD U\QNX ER QLH EUG

%LEOLRJUD D
20VRQ O0DQFXU 7KH /RJLF Rl &ROOHFWLYH $FWLRQ 3XEOLF *RRGV DQG V
VLW\ 3UHVYV

-DQ S5ERHND GRNWRUHP QDXN HNRARRLEEGMEKIXQNFMU 3UH]HVD =I
1DURGRZHJR )XQGXV]X 2FKURYSEGRGR I LYOGRYHDIZ ZI® DW D F K

E\i DGLXQNWGRDIH 1DXN (NRQRPLF]Q\FK 8QLZHUVOWWWRK:DUV]DZ

URNX SUDFRZDi MDNRURDHWVY N WD %D Q N5R PARNKG REJH QLHM

Z ODWDFK E\i SUDFRZQLNLHP )RUXP (XURSQEDRMNRZRWREKRE Q
JGJLH RUJDQL]RZDi ZL]\W\ VWR®L B 0 QOF M BAMMIDZLEF LIHOL - URGRZLVN
WZ6UF]EEQNFK N U IDNDAZD F K < E\i F]iIRQNLHP :DUV]DZVNLHJR 2 URG
(NRORJLF]QHM 8:

3HIQLEF IXQNFMU SUH]HVD 1)2¥L*: SRSUDZLi HIHNW\ZQBRN& HYVW\WXF
G]LDIDQMBIJRDNDGHQFML 1)2¥L*: SUJHMEZ\RGSRX¥WAEQLBHOXQR. M QIFK GR
QD QIUDVWUXNWXUU SUJHFLZSRZRG]LRZE ZVS6i QDQVRZDQLH SQRJUD
ZHVW\BMI\AKRG6Z SRFKRGJHFNBK \HXSUBPQVMA &R URNX SUH]HV
S5EF]ND E\i F]JiRQNLHP U]JEGRZHJR JHVSRiX NW6U\ Z\QHJRFMRZDi SLHU;
XSUDZQUIPBFK SURWRWMRIXHVW WDN HVSW®RPRWRWHP RHFKDQL]P6Z GRS
GRSURFHQWRZDQLD NUHG\WSUZ]BGDLVEBRRUVENGH NRPXQDNDBIEK RUD] GR
WDiX NUHQNROBENMR U\ VIRQHF]QH GOD NOLHQW®6Z LQG\ZLGXDOQ\FK 'R
NXUHQFMU PLUG]\ EDQNDPL SU]\FLEJDREKWRQL NRSIR¥WNREHR F\MQ\
URNX SUDFRZDi QDG LQVWUXPHQWDPL ZVSDUFLD SRSUDZ\ HIHNW\ZQR F
HQHUJHW\F]Q\FK L QRZ\FK WHFKQRORJLL Z RFKURQLH URGRZLVND

T
)
x
=
x
o)
x
o)
=
4
—l

2UJDQL]XMEF VWUXNWXUU 1)2¥L*: ]JPLHQLi MHJR N>SQWXMWUW]\NRMRSRUDF\
IHW\NU ]|DZRGRZE :SURZDG]Li QRZRF]HVQH PHWRG)\ |DU]JEG]DQLD SRSU]
FL ]JDWUXGQLHQLH SUDFRZQLN®6Z Z VIVWHPLH WHOHSUDF\ RUD] URF]Q

VZRMHM G]LDiDOQR FL -DQ 5EF]ND NLHUXMH VLU SDUWQHUVNLP GLD
HOHPHQW NV]WDiWRZDQLD QRZRF]JHVQ\FK QDU]JUG]L SROLW\NL HNRORJ
1P\ U\QNRZBOIE®RVRZDQLD LQZHVW\FMLUR®BRZ SKERZ\F|IQ |FHKD- QDWRP LDV
UJEG]DQLX 1)2¥L*: RSLHUD VLU QD VWDQGDUGDFK PHQHG HUVNLFK VH
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DUW\NXOH SU]HGRWDBELRQRVEW\F]Q\ DNWXEBOWUVINQ QR
XU]JEG]®ALHG]LQLH VI\VWHPG6Z PLNUR WULJHQHUDFML 3U]JHSURZD
HQHUJLL SLHUZRMWEGHWK ZDVWRVRZDQLD P RitRR ¥ WRWHKRINRY&GI B H-
ORQHM SURGXNFML FLHSIFKHEGN J+D SHUGIHNQW RZDGIR W6ZQLH Z\
FL HNRQRPLF]Q\FK VWRVRZDQLD XNiDG6Z PLNUR &+&3 RUD] LFK
Z UDPDFK SURMHNWX 32/<60$57

7JULJHQHUDFMD < &+&3 &RPELQHG +HDWIHQHN&RRQH @ZIVDOOGU BRQ HI
HOHNWU\F]QRAKIRBGINHIEGHM LQVWDODFML 3RGVWDZRZ\PL VNiDGC(
QRVWND NRIJHQHUDF\MQD Z\WZD U HDQHWF EL U H®OGIRNM H \ G L HEF 18431 RR
GR\WZDU]DQLDFEKIRI®GX<]7'& 7KHUPDOO\ 'ULYHQ &KLOOHU *i6ZQ
F\PL VWRVRZDQLH V\VWHP6Z &+&3 VE

RVLEJQLUFLH PR OLZLH QDMZLUNV]HM VSUDZQR FL NRQZHUVN\
]JDSHZQLHQLH PDNV\PDOQHM LOR FLEIXKGURM S BRBS\UYNY VE HPRU 7\
SiD RGSDGRZHJR ] MHGQRVWNL &+3 ]|DUSZQR GR SURGXNFML |

QLQLHMV]\P DUW\NXOH VBRBVHEHOWREHMNAR]Q\ DNWXDOQ\ VWDQ ]
ORJLL XU]JEG]HA Z\NRWMWHPDBKFRLNUR WULJHQHUDFML SU]JHDQ
W\F]GHNRQRPLF]QH LFK RW®®VIRZDWED&FRMQ\FK VIVWHP6Z UR]G]L
WU]JH@LM IR HQHUJLFKIGEBN WW\HFGEYEBDZLRQ\ PDW H U ISIRIG)RW WDl H
UH]XOWDW&Z SURMHNWX B U B DHPL IRODRUAKK 2] 3URJUDPX 5DPRZHJI
,QWHOLJHQWQHM (QHUJLL GOD (XURS\

'VSG6iF]H QLH G]LDIDMEFH V\VWHP\]RY &R R REZD @lIF 7R G B WERGRLX< R
VHW NNGB®NX 0: JisEQIHPYZ OH RUD] V\VWHP D F € WHED R DB R] \FFK<i R

]JDNUHVLH PRF\ SRQL HM N: GHG\NRZDQ\FK GOD PQLHMV]\F
ZVIHFKQLRQH VE VI\VWHP\ NRJHQHUDF\MQH RIHURZDQH SU]JH] NL
VE UZQLH SUDFHGHRGIZERZMH QDG ZSURZIHN WOVWR Y SURG XN
] FLHSiD R Z\GDMQR FL NLONX GR NLONXG]JLHVLUFLX N:

6\WWHP\ PLNUR NRJHQHUDFML PRJEZNMNIDWOMNE FIO \RER MR MDFIKH ZGi]
VWDiH |DSRWU]FHERZRQIR] QD ¥H]RQHPSRYLRPENPNQONXG]LHVLUFLX
VISLWDOH KRWHOH R URGNL VSRUWRZR UHNUHDF\MQIRJH®QIS-
UDFMSURR XNFML FKORGXOLPDW\]DFML SRPLHV]F]HA ]ZEXNGW)DLRE
X \WHF]QR FL SXEOLF]QHM RUD] EXGRZQLFWZR PLHV]NDQLRZH
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3RGVWDZRZ\P XU]JEGJHQLHP ORNDOQHJR V\VWHPX WUL JHQHUDF\MQHJ
UD SHIiQL UROU SRGVWDZRBRHEIR QDSBVD FIPHEDRRWYDPHERZDQLH FLHSI
SR]ID VHIRQHP JUJHZF]\P FP|OIRWRFIQLOGRFZX SRNU\FLD SRWU]JHE Wt
RUD] SRGVWDZRZHJR |DSRWU]JHERZDQLD QD FLHSiR GR SURGXNFML Fk
ZDQLHFRWSiIR SRNU\ZDQH MHVW SU]JH] NRQZHQFMRQDOQH UBGiR QDN
OLZHPMFRBEQRVWND NRJHEQHUDFENEER ZHHQLHU6Z QRPISRRMWQR HERZ D QL X
]D]1Z\FIDM VWRVRZDQ\ MHVW ]DVREQLN |PISHR D | HIH REHQIDBR EHIBEQR FL
E\E SRNU\ZDQH SU]JH] NODV\F]QE FKFR®X REMQIL WRULD ZUNRMER:FL V]F]
U6GiD FKIRGX PR QD UR]ZD \E |DVDGQR E VWRVRZDQLD |DVREQLND Fl
NWOUH SR]ZROIR WOHQMRZD QLH QLHU PZ QR UHKERRE RIBIEX A\ REFLE-
HQLX SRGVWDZRZ\P ,VWRWQ\P HOHPHQWHP V\VWHPX &+&3 MHVW XN
NRVIWRZQ\ L Z\PDJDMEF\ GX R PLHMVFD

=DUSZQR MHGQRVWND NRJHQHUDF\MQD MBNQVF& RRUEK @ FID\R\N.PE K Q HD
VXQNX SU]JHGVWDZLRQR JHVWDZLHQLH DNWXDOQILBV@®RWEABQLBK W
Z VIVWHPDFK PLNUR &+&3

5\VXQHN THFKQRORJLH Z\NRU]J\VW\ZDQH Z VI\VWHPDFK &+&3> @

THFKQRORJLH V\VWHPO6Z &+&3

\WWHP\ 0DJD]\QRZDQLH
DQLD FLHMLPSiD FKiRGX

< BLOQLNL VSTRKIRBYUHDUNI.RWi\ QD SD@EPRNQLUWH W]z
< OLNURWXUELMEVRUSF\MQHNRSDOQH 7VXFKH5
<2JQLZD <&KiRG]LDUNIL6\VWHP\ <2WZDUWH W]z
paliwowe DGVRUSF\MQHU]JHZF]H 7PRNUHS5

< BLOQLNL 6VWLRON@HIRWZD JPMWH. ODQH ViR NRHPELQRZDQH
< 258& < 3RPS\ FLHSiD

< &\NO .DOLQ\

CHP 7'& »“UOGIR V]F]\W

SRZ\ V]\P JHVWDZLHQLX Z\PLHQLRQR WHFKQ RD\WWRN RSAOMHIBDFMDOQL
GDFK PLNUR &+&3 MHGQDNFXLHAKDWDWMWHIHIXME VLU VWRSQLHP ]DDZL
SR]ZDODMHEFIR MMVRZE SWRBXRINMH 2SURZDGHNQ LM FXIQRORJLDPL QDM
GRVWRVRZIQPRU&RLQVWDODFINO BGRIPRNE VSUDZQR ERDONRWU\F]QE
ZLWE RUD] QDMV]HUV]\ IDNUHV ]DVWRVRZDA VE RIQIQAMN IS WO RRIRZH P I
IDMZLUNV]\P SRWHQFMDiHP UR]ZRMRZ\P FKDUDNAWHUIR® BN LU RIQL
Z\ V]JE VSUDZQR E HOHNWU\F]QE NRQVWUMN®BMW\FRGK IRZEMIHNWRADIKQ |
GDMQR FL XU]JEG]HA RUD] QLHZLHONL XG]LDi F]U ED GD¢F KR \W B O BHF®IQ
GHPRQVWUDS\UWRWRKZLFK ZWRDIXHFEQRDE SRSUDZ\ WUHTDRRELQRWR.VIB Z
RJQLZ :DG W\FK SR]JEDZLRQHPVYR WRWX UKL QN i RINRZH FLKWW®I F KEQRRVG RJ L D
U]DIiD H SR]ZDOD QD LFK ]DVWRVRZDQLD U\QNRZH

7THFKQRORJLH SURGXNBNML PRI FERAMRERZVD\WMDHRDFK PLNUR &+&3 RJUD
FIDME WLWKBRQDVWX SURGXNWOSURMHNEBPHGHPRQVWUDF\MQ\FK PDi\
&+&3 SRQL HM N:H JUHDDRDPREXDRURKMHEANWX 32/<601$8W GIRZM R GIX HH

SUDZGRSRGRELHAVWZR QLH RVLEJQLUFLD ]DNZDPIDIX KEQEDH@IPHH W U 6 Z
SDUDPHWU®Z ]DVLODQLD RUD] ]DZRGQR E WHFKQLF]QE VDP\FK XU]JEG]

$QDOL]D RV]F]JUGQR FL HQHUJLL SLHUZRWQHM 3(6 GEXIG \RINDFK V\VWH
SROHJPREDZQDQLX ]X \FLD HQHUJLL SLHUZRWQHMX XRIZHR HQ HWJH] V\
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5\WXQHN =DOH QR E 3(6 RG VSUDZQR FL HOHNWU\F]QHM GOD X!
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6SUDZQR E HOHNWU\F]QD &+3

2V]FJUGQR E HQHUJLL

SLHUZRWQHM SU]JH] VIVWHP UHIHUHQF\MQ\ GOD WHM VDPHM LOR
REHMPXMH VXPDU\F]QH ]X \FLH ZHOUR G IXIN BZ Bl Q Z R W Q-H®H I DEIK ilRGH
WU\F]JQHM -DNR V\VWHP UHIHUHQF\MQ\ SU]\MUWRiHVWRER BT JPKH RZG
VSUU DUNRZD GOD NOLPDW\]DFML RUD] VLHE HOHNWURHQHUJHW
F]Hfi ]JRVWDiD RSUDFRZDQD Z UDPDFK SURMHNWX 32/<60$57

$QDOL]D RV]FJUGQR FL HQHUJLLPSIiHUANRWYG@HNRZIWPHDIDF\MQH &
QIRVLEJQLUFLH LVWRWQ\FK RV]FJUGQR FRUXZ\FD\R MXOMRH P LUSILHU
F\AMQ\P ZDUXQNDFK SROVNLFK JG]LH 35) ZVND QLN QDNiDGX QI
GOD HQHUJLL HOHFWWFRYIM ] RV]FJUGQR FL WH PRJE RVLEJQ!
RZ\WRNLHM VSUDZQR FINUDM N AKI UF5 [QHME G REX NEMLZHQHUJLL HOH
Z\ V]\ RV]FJUGQR FL WH VE LVWRWQGW © @DHMDINMD AKHSIQDNXK H \
HIHNW ]DVWRVRZDQLD XNiDG6Z &+3 GR ]DVLODQLD EXG\QN&Z

SUJ\SDGNX VNRMDU]JRQHM SURGX ARG XHRQHWLFJUIG 6 R HFN.WWUNF YEH
VIH ZD/\VWHPDFK PDiHM VNDOL FKDUDNWHU\]XMEF\FK VLU QL V]
G]HfA &+3 RUD] PQLHMV]\PL ZDUWR FLDPL &23 GOD FKiRG]LDUHN ¢
ZJURVW ]X \FLD HQHUJLL SLHUZRWQHM

$QDORJLF]QD XZDJD GRW\F]\ VI\VWHPGSZ WWIBIHBK UBHFKMEX FIE F& -
QIRV]FJUGQR FL HQHUJLADSMHU ERWSQUDM PO FL HOHNW&AB | DK X U

5\WXQHN =DOH QB EDZO@RREL HOHNWU\F]JQHM GOD XNiDGX &&3
HOHNWU\F]QHM L FKiRGX GOD U6 Q\FK ZDUWR FL &23 FKiRG]LDU
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5\VXQHN =DOH YBWEDZ@GRRBEL HOHNWU\F]QHM GOD XNiDGX &+&3 SU]\ ]
QLD ] Z\GDMQR FLE SRNU\ZDMEFE ]DSRWU]JHERZDQLH QD FLHSIR
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6SUDZQR E HOHNWU\F]QD &+3

G]JLDUNL DEVRUSF\MQHM SBIVAOHEiBIGIR & HE&GY®H P QE HMWIPWAQ\ RV]F]U
QR FL HQHUJLL S UWRY2FOWQBEIRZ UHIHUHQ@BUWK@HNIRFK SROVNLFK MHGQDN
WHQ QLH MHVW WDN LVWRWQ\

=EOL RQH Z\QLNL GRW\F]JEFH RV]FJUGQR FIUBRBIK |SUBFHIZRNWXH M RWI
JUDPX 7(QHUJ\ &RQVHUYDWLRQ LQ %XLOGLQJV DQG &RPPXQLW\ 6\VWH
JHW\F]QHM ,($ > @ JG]LH RVLEJQLUWR JPQLHMY]HQRUDOK]YAIEDHEHUJIL
] W\P UHGXNFMURHPISVML &2

=HZ]JOUGMDEWWHFKQRORJLH WUL JHQHUDFML PDJHM RREALBDPHLHUR ZF
U\JRGQHM ED]\ GDQ\FK GOD GRNiDGQHJR RV]DFRZDQLD NRV]W6Z LQ
WHP6Z PXV]E E\E RQH NDONXORZDQH LQG\ZLGXDOQLH =QDQH VE NI
MDN USZQLH XBIERIKNFOR FEKIRGX JHGQDN PDiH GR ZLDGWJHHQLD ]ZL
JUDFME W\FK V\VWH FR\ZWUNR IHIRMED®R X OR ZD Q LD @ BBWM &2/ VBRRILRH M
QR ]JDOH QR FL MHGQRVWNRZ\FK QNRNVIINGEZZ HNWZSHY/R\VD PAIMFQ MFE\ EK V\V W
Z IXQNFML PRF\ HOHNWU\F]QHM V\VWHPX RUD] V\VWHP6Z FKiRG]EF

5\WXQHN -HGQRVWNRZH QDNiDG\ LQZHVW\F\MQH RUD]7NRV]W\ HNVS
Z IXQNFML ZLHONR FL VIVWHPX > @
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ZIXQNFML PRF\ FKiRGIQEBENK RNUH ODQLD QDNiDGND GQ ZHEB \
QDOH \ JVXPRZDE QDNiDG\ QD &+3 L 7'&

%XGRZD V\VWHPX &+&3 PDIHM VNDOL Z\PDJD ]QDF]|RREK ZRDNY DXC
]NRQZHQFMRQDOQ\PL VI\VWHPRPIUUJDRSDOMUITHE\LW HZ PXV]E E\E U
NRU]\ FLBRIVWDFL GRFKRGOZVEUFHGQ@\EKH®HUJLL RUD] SRSU]JH] »
]DNXSX SBIQHADILL HOHNWU\F]QHM\QPRRWX]FPULGMMDIPKR ZDQLD XNiD(
SRYWURQLH NRV]W6Z QDOH \ U6ZQLH XZ]JOUGQLE ]JZLUNV]RQH NF
Z SRUBZQDQLX ] NRQZHQFMRQDOQ\P VIVWHPHP

3U]\ ]DiR HQLX H

VI\VWHP &+&3 RUD] VIVWHP UHIHUHQF\MQ\ GRVWDUF]DME WU \
FHQD SDOLZD GOD V\WVWHPX UHIHUHQF\MQHJR RUD] &+3 VE WI
FHQD HQHUJLL HOHNWU\F]QHM NXSRZDQHM L VSU]JHGDZDQHM

RNUH ORQR 7REQL HQLH FHQ\ FLHSiD5 W]Q USURIGRN 5ERPKARGS i B
GX GOD V\VWHPX &+&3 RUD] V\VWHPNF MH | FFUHHQR WFEHPIRQZ 5 D GIlO7H
WU\F]QHM :\QLNL SUJHGVWDZLRQR QD U\VXQNX

5\VXQHN =DOH QR E 7TREQL HQLD FHQ\ FLHSID L FKIRGX5 RG FH
6, 8 6‘ 10
T FIN: T 8 . ¥
; 7 ~ N:KFI M \K?e(\aﬁa\\w T N N'KFI N.I(.\Ce‘,\apa\\\l\la
3" \\‘ E¥4 FIN:K\
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FHQD HQHUJLL HOHNWU\F]QHM FI N:K FHQD HQHUJLL HOHNWU\F]

BUJHGVWDZURXH N 7REQL HQLH FHQ\ 5 PXVL QDNIRMSHIFKRZQ E HI
F\AMQ\FK RUD] ]ZLUNV]RQ\FK NRV]WDFK HNVSORDWDF\MQ\FK =DW
NRQLHF]QD OHF] QLHZ\VW XURUHWKF R V-IDENN QLGPBIEH]SR]\W\ZQHM :
FHQ\ 5 MHVW iDWZLHMV]D Z SU]\SDGNX SURGXNFML FLHSiD QL

PX &+3 &R&3 JPQLHMV]D PDUJMHIGHHWWNRQAR\EFHNRQRPLF]QD RWRLH-E\E
JQLUFUMH2MHGQDNRZ\ Z]UROW UFHQ SDONIDULFIQHM SRZRGXMH ]
SU]\ SURGXNFML FLHSiD WR SU]\ SURGXNFML FKiRGX VNXWHN M

.OXF]RZ\P HOHPHQWHP SU]\ DQDOL]JLH RV]FJUGQR FL HQHUJLL SL
Q\FK V\VWHP6Z &+&3 VE FKDUDNWHU\VW\F]Q\ GOD ND GHJR NUDN
QHM HQHUJLL SSWRIGRMWRMM HIH U J M\ VWOHRHRLMVAU\FF R HRW 2] VW RV X Q F
GR FHQ\ HQHUJLL HOHNWU\F]QHM RNUH ODQ\ SU]JH] VIVWHP WDU

1DU\WWXQNX SU]JHGVWDZLRQR ZDUWR FL SRWHQFMDi6Z RV]F]JUG

ZFHQLH REQL HQLH NRY(JW G6X MRMEKFRIGSBYWHPDFK &+&3 GOD S
J6OQ\FK NUDME@DRK YHNWRUDFK PXMWXMNDEKQ L-FOWAKKEMNX ]3RO VN U
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5\WXQHN 3RWHQFMDi RV]FJUGQR FL HQHWILLHS IREWARMDLLH N R V5 B &
JLL GR SURGXNFML FLHSiD L FKIiRGX Z VI\VWHPDFK &+&3 GOD SRV]F]H
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35) HQHUJLL HOHNWU\F]QHM ]DSRWU]

UDNWHU\]XMH Z\WVRNL SRWHQFMDi RV]FJUGQR FL HQHUJLL RUD] UHG(
‘H ZV]\VWNLFK NUDMDFK SRWHQFMDi VHNWRUD PLHV]NDOQLFWZD MHV

3RWHQFMDi U\QNRZ\ GOD SRZV]HFKQHJR VWRVRZDQLD POGWXK XNiDGb?Z
NDFK MHVW EDUDIROIG/EFRRE RV]FIUGQR E HQH WIWR \NGURB\R KR FAIMLZ
UR]G]JLHORQHM -HGIQDLEBMOYAME/ BN NRPSOLNRZDQH SSYRFHHIDXH\ ]ZLE]
QDGPLDUX Z\SURGXNRZDQHM NWQHEUUN BIQHNWV ZNF)GHMWZRSRFKRG]HQL
HOHNWU\F]QHM ] Z\WRNRVSUDZQHM NRJHQHUDFML

7HFKQRORJLH WULJHQHUDF\MQH &+&3 URQKNXM \HNIZJIDONWEMED GRVWUS
ZLHONLH GR ZLDGF]HQ@QWHZULEFMEHSRV]F]HIJ60OQ\FK HOHPHQW®&Z V\VW
NRVIW\ LQZHMWVB\MIRMHWID F\MQH QLH PR/ \§ RWRYDIHWHGSIUD ZIHGTIRZR ]DSU
ZDQHJR VA\VWHPX PLNURN®+&BPESEGNSHD @NX RSIiDFDOQH 3U]\ REHFQ\P \
WHFKQRORJLL ]DVWRVRZDQLH FKIiRG]JLDUHN QDSUG]DQ\FK FLHSiHP P/
JQLUFLD VDW\VIDNFMRQXMEF\FK RV]FJUGQR FL HQHUJLL SLHUZRWQHNM

8NiDG\ &+&3 SRVLDGDME HZLGHQWQ\ SRWHQFMDi RV]FJUGQR FL HQHU.
MHVW\E SUJ]\SDGNX PIR\OWRDRZM QLD .OXF]RZ\P SDUD BRWMWRPR H HF\G X
RV]FJUGQR FL HQHUJLL SLHUZRWQHM MHVW VSUDZQR EWHRIGHH/NW U\F]QD
PR OLZH MHG\QLH Z SUJ]\SDGNX VWRVRZDQLD XNiDG6Z ] VLOQLNDPL W

3UJHSURZDGYRO®HBFX SURMHNWX 32/<60$57 V]F]HJ6iRZH D&DOL]\ U\QNR
SRWHQFMDi GOD HIHNW\ZQHJR ]DVNVOR\PRZD\QR DD PLRK REREEREWDFK V]S
FHQWUDFK VSRUWRZR UHNUHDF\MQEKHNW R B R ZKDIPBSRRRMHORZEN L
QLX RFF FKiRGQLF]E SRZ\SHHWVSNNW\ZLH QDMEOL V]\FK NLONX ODW Q|
SRMDZLHQUDQWX) GFOMU]Di\FK WHFKQLF]QLH JLQWHJURZDQ\FK V\VWHP
JUHDOL]RZDWRISEH LQVWDODFMH VE V\VW H POHPAXSIIHERMDRZ\HP R GRSIRV E FH\G(
GR ZLDGF]H#®
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BROVFH QLH ]DLQVNWM GRIED QRRGERIJR VIVWHPX PLNUR &+&3 LVW

SUJ\NTIDG\ |DVWRVRZDVWGBEN@RGBEZ BRZ\ HM NSU]JBRZQHHRE D] GX
EXG\QNDFK X \WHF]QR FL SXEOLF]JQHM L ELXURZ\FK

=XZDJLRERZLE]XMRBWEH V\VWHP WDUW +&3VQ\HPH & S3IJRMHNWRZD
PR OLZLH QDMZLUNV]D F]JU E SURGXNRZDQHM HQHUJLL HOHNWU\

(IHNW\ZQR E HNRQRPLF]QZN&Y WHIROLZ EB S G]F ZYDSOIAY RUD] +
HOHNWU\BUWQIMID GNX JG\ FHQ\ HQHUJLL HOHNWU\F]QHM EUGE URV
QR E W\FK VIVWHP6Z ]QDF]QLH Z]JUR QLH

/LWHUDWXUD

3ROIJHQHUDWLRQ LQ (XURSBI24<POWSTFKQUPPE ZRHUNR BWRIJUDP 3URMHFW
ZZZ SRO\WWPDUW RUJ

7HFKQRORJ| DOG /LWRAYRBOSBEA 5HYDPHZRUN 3URJUDP 3URMHFW Z:
6XPPHUKHDW JOXLRGAHOLKHDW ,(( 3URMHFW ZZZ HX VXPPHUKHDW QHW
'LOEXU+D®GERRN RI (QHUJ\ 6IVWHP (QJLOHHULQ86% 3URKAX FIMOLHR Q6 R QG

1 6H] 80DVVL FDWLRQ RI 3ROVJHQHUDWLRQ 6\3RMHR P DUNH 3X HD L RN
:DUV]DZD ZZZ QDSH SO

6FKLFNWDQ] 0 :DSOHU -3UHHRDQUQHOH0J|! DOG HFRQRPLF DQDO\VLV RI F
DOG SRZHU WBIMWEORBB7 < ZZZ SRO\WWPDUW RUJ

$0 ([SHULPHQWDO DQG 6LPXODWLRQ %DVHG ,QYHVWLJIJDWLRQ RI WKH 3
VWLRQ %DVHG &RIJHOQHUDWLRQ 'HYLFHV GBHO BHSRUWVECGHOWLDC % XLE
ODUNHW BWXE0$57 )JUDPHZRUN 3URJUDP 3URMHFW 2ZZ SRO\WPDU

$QGU]JHM :LV]RNWMZVIDKN WHFKQLF]Q\FK VSHFMDOL]DF

LPDV\ $GLXQBWI®H ,Q \QLHULL ¥URGRZLVND 3ROLWHFKQLNL :D
1DURGRZHM $JHQFML 3RV]DQRZDQLD (QHUJLL 6 $ .LHURZQLN 6W
QH V\VWHP\ ]DR SDQHWHEVDIG EFWZD HQHUJHW\F]QE]EXGNQND X6 LOIL
¥URGRZLVND 3ROLWHFKQLNL :DUV]BY$RLBRA SIHRMEZDWQRBR P EDLG
RUG\QRZDQLH SROVNLFK F]JU FL SURMBKRW XX ]XV3KD QD RUFRZDD \ F k
PX 5DPRZHJR 8( NRRUG\QRZDQLH SURMHRWRKZZ QB RNRIDMPK <

INRQWUROD UHDOLGDENMG]BQRMHWWZ QR FRFHKQRQIH W RRI R EIW N D

Q\ZDQLH SODQ6Z NRQFHSFML JRVSRGDURZDQLD HQHUJLE GOD

LSUJHP\ViX HNVSHUW RFHOQDBMER\3RORMRNOYZDMFDUVNLHJIR 3UR
NLHURZD\QRQZDQLH SURMHNWG B \PRGXN\@X 1D FOIVALMIL V\V W HIR 8 ZR] D R
PLDVW RVLHGOL PLMWN®IYLBDIAR\WiRZ\FK KUWMDRWRFDDLS URJU
HGXNDF\MQ\FK NRRUG\QRZDQLH SURJUDPX HGXNDF\MQR < LQIRU
LNLHURZQLN NXUVX H OHDUQLQJRZHJR &HUWL HG (QHUJ\-0DQDJ
Q\FK 8 SUJ\JRWRZ\ZDQLH SURGXNW®6Z LQ \QLHULL QDQVRZHM I
FL RUJDQL]DFMD QDQVRZDQLD HWBVRSXWRDFK DHRMHRXREZD @\FK
SXEOLNPBWHWZLDIDFK NRQIHUHQF MLUBMRZNXD USH GRRRENRKQI.J B FM D F
]DZRGRZ\FK $VVRFLDWLRQ RI (QHUJ\ (QJLQHHUV $(( 86% < SU
ZUJHV]HQLH $XG\WRUG6Z (QHUJHW\F]Q\FK =$( < F]ITRQHN JDUJEGX
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*HQHUDFMD URESHRY

W HF K Q REGRJ




SHUVSHNW\Z\ UR]JZRMX WH
IRWRZROWDLF]Q\FK

RVWDWQLP FIDVLH REVHUZRZDQ\ MHVW QLH]Z\NOH G\
ZROWDLF]Q\FK NWO6UH WUDQVIRUPXME SURPLHQHRZDQLHOWNRGE
UR]G]LDOH GRNRQDQR SUJHJOEGX U6 QRURGQ\FK W\S®RZRUDL?Z
]NUJHPX PRQRNU\VIRIDAINJQHVROLF]QHJR SRSUJH] W]ZNBJHRXZD |
DPRU F]QHQR\EK ]ZLEZNBZQR FLDFK S6iSU]HZRIZIZNDR & RFKLRSHRI R Z +
JDQLF]QH 2SLVDQR WH RJQLZD ZLHORIZDUNVWRARZIBWRSDPIUBDG MM
RUD] XNiDG\ K\EU\GR%B QHZRU|RW R ZRGRWB N R UXPL VIRQHF]Q\PL
VIFIHJ60QLH NREBRWWRQBIDWDGDFK EXG\QNS6Z ,QQ\P QRZ\P WUHQ(
VI\IVWHP6Z IRWRZR®|WDILFQQW K JE UROQLF]E $QDOLM\MWR®@R PRWIK
ZROWDLF]QH RVLEJQE NRQNWXWR @K GBNDRGR KRS R 2 RVBK DN DWW [ZF K
(XURS\ 3RiIXGQLRZHM D Z ODWDFK < Z WDNLFK NUDMDFK |

=MDZLVNR IRWRHOHNWU\F]QHIBRRHMHGOMX GRSLHUR UR]Z6M V
ZRGQLNRZ\FK GRSWRZMRGBLUDBIRV\F]QHJR ]DVWRVRZDQLD 3LHUZV
39 ]JEXGRZDQH |RPWHDi% @/ ZURNX MHGQDNRMK Z\NRUJ\WW\ZDQF
MHG\QUBVERDWQBUZLU VWDWNGSZ WRN L PINBRXD]EG]HA WDNLFK
JHIDUNL ]DEDZNL LWS

3LHUZV]\P PLORZ\P WRJRRMIKPIRWRZROWDLNL E\URMNRXiKV]HR UHEB
PLHFNL SURJUDPX 7 ViRQHRMGEKPGCOREWDFMH UJEGRZNRWRNU\Z
W6Z LQZHVW\FMIRN:X SURJUDP WMRFHRWHWPDIDINRAF]JRQ\ ERZLHP ]
JRVWDIiR LQVWDODFML 39 R iEF]JQHM PRF\ 0:

3RGDOV]\FK SLUFZXU® DAV WRNXD SDUODPHQW QLHPLRERID B OMAF
UBGIDFK HQHUJLL NWOUD ZSURZDG]LOD WWRSHHDWEA] N DQ RVARD R EF
Z\WZRUJRH@HVJILL VIRQURYDHMRWIEHBIR 7THQ SURVW\ PHFKDQL]P ]:
IHHG LQ WDULII RND]Di VLU WRIZ]JZMNXOHR W R X RFBFFAIMNE Z URN X

PRF VIVWHP®SZ 39 RVLEJQUID WDRNX MX Z 2: DURNX 0:
-HGQRF]H QLH VWZRU]RQ\ ]JRVWDi EDUG]R VLOQ\ QRNX JBWWRGQ
RVOE

6XNFHV QLHPLHFNL ]DFKZBIWURZPEGH MIHBAWZDHGERD QL] P X RMWGDMQ V
QLFK < ODWDFK SRQDG FIRTRWE\PKQS BIRPDWWZZ \VZILDWDL H SDAVWZ
8QLL (XURSHMVNLHM ZSURZDGI]LI\ WHXPHFKD GR\P]i\-HGTH H GBP
HIHNW\ZQE DOH QLH]Z\NOH ]JELXURNUDW\]RZDQE GURJE ZSURZ
]XSHIQLH QLH SURPXME WHFKQRORJIURNXYBY RO WRICFMQ\FBL QR W
VI\VWHP\RBRFR |DOHGZLH 0: BNRERWRZDQHM REHFGQBIZXD® QYA
U6GIDFK HQHUJLL U]JEG SURSRQXMH QDGDO XWU]J\PDQLH WHJR C

2EHFQLH ZLDWRZW\ @REX RISDQMHOL IRWRZROWRLIFROLAK MO RDG]LH
OLDUGHZVHXWRU WHQ Z\ND]XMH URF]QE G\QDPLNU Z]WQRWN W &JJ URX
NUDMDFK URF]Q\ ZJURVW SRQDG :JURVW WHQ VSRZRGRZDQ\ |
39 Z\QLNX SRZLUNV]DQLD VLU VNDOL SURGXNFKIQRNER JGFRR ¥ MDIGEF
RVWDWQLHM GHNDGQGY|WRR\MDWDVB W|HGD N SDRRARGXMR VSDGHN LFK
Z\WZDU]DQLD UHBRURP RGHKIBNW VNDOL SUR®XMOMIQD B0 FHO M S/D G
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WHQ E\i ]QDF]QLH ZLARYNX IMU\]ZVX JRVSIREDUFXHIBREDOQ\P VSDGID |
]DP6ZLHMRDH LQVWDORFWWID3ID [QDF]QD QDGZ\ ND SRGD \ QDG SRS\Wt
HZSRSUJHGQLFK ODWDFK KRVV\ ZLHOH QR HPIHLRA N DFK $IRFEKX GRZORAVID
RGX \FK PRFDFK SUR@XNPW QUXKMDEGRi ZAIDIWIFROGX H UP\WBMAVNLH L

ZDAVNLHWSRRRGRZBAR EH MHGQHJR URNX FHQ\ SDQHOL IRWRZROWDLF](
L WHQ WUHQG VSDGNRZ\ QDGDO VLU XWUJ\PXMH ]JH Z]JOUGX QD VLOQE

'UXJLP QLH PQLHM ZD Q\P F]\QQLNLHP REQL DQLD VLU FHQ V\VWHP62Z |
QRORJLF]Q\ MDNL VWWBM EBUNERXRIHR G HM KEHIFHK Q]ENH BtZQ PORNW] UG L H

GRW\FIRVMPRZ 3EMDH NUJHPX 3RF]JEWNRZR RJQLZD WH ERQRRQVWUXR
NU\WV]WDi6Z NU]JHPX 2ND]GR\YRUDQHG QMNZLNMND |RWSFSHOMHMEREGF]QHJIR
QLNX PR H EVE X \W\ WDN H NUJHP SROLNU\VW IZOWRZ]@V ] DNOWSU \ FIRWVWD] Q
VSUDZQR E WDNLHJR RIJQLZDURNXYXWDREGEDAD :RJQLZ 3INI\WRRBU]DQR ]
PRQRNU\WWDOLF]QHSRODNU\WWDOLF]QHJRI QILBDUA HAX NUWWDOLF]QHJ
VWDQRZLIi\ SURGXNFAM]\\ZWBNWHR Z HDW\S\ RJQLZ 39 VWDQRZLi\ ]|DOH
MHGQDN SRGNUH OLE H WR RQH PDME QDMZLUNV]\ SRWHQFMDi UR]ZR

-H OL FKRI®|LZE MDH NU]JHPX WJHQRUWDLEZML, REHFQLH QDMZLUFHM XZD
QXSURV]F]JHQLH WHFKQRORJLL LFK Z\WZDU]DQLD VNUGSFHQLH F]DVX S
FL EUDNOQPMQRZV]\FK OLQLDFK WHFKQRORJLF]Q\FK XG]LDi RJQLZ Z\E
7H G]LDiDQLD VSRZRGRZDi\ ]JPQLHMV]HQLH NRV]W6Z Z\WZDU]DQLD NU]
SUJ]\ MHGQRF]JHVQHM SRSUDZLH LFK VSUDZQR FL

3RSUDZLRQH WH JRVWDiI\ PHWRG)\ E DNAIDQNXG BLIHYH OE 139 RIRQRDWERN DE
QRZDE ZV]HONLH PUNURBUNQLBRZRGXMEFH VSDGHN VSUDZQR FL SDQ
VSUDZQR E SDQHOX MWRWXPONEHBRQER FL ZFKMG]EE\WKIZG RIQLZ R

2]QDF]D VORSUHNIDG GONWHPXZPIRQRNU\VWDUD FQPRHRIIR R PRGXi\
]QLFK ]iR RQH PDME VSUDZQR E < -HGQDN ,QVW\WXWERVWHP&Z
JX 1LHPF\ EUGEF\ F]JRiRZE SODF8ZNE EDGDZF]E Z (XURSLH Z ]JDNUH
GR ]PQLHMV]HQLD VSDGNX VStUD@QRRAD SMMPHGIDGRN VSUDZQR FL Z\V
ZPRQWD X VIVWHPS6Z IRWRZROVSRVEFQNBKOQRFRKQSEMH M LG ZR G FHQNDH VW
MHV]F]H ZLHOH GR JURELHQLD

:DUWR MHGQDN RGQRWRZDE VXNFHV\ QDMOHSV]\FK UPDSIWRIZXNXMEF\
SRSUDZ\ LFK VSUDZQR FL 'OD SU]J\NiIiDGX DPHU\NDAVNDPRPD 6XQ3RZ
QRNU\V]WDi6Z NUJHPX UHNRUGRZEQDMORZYRHERIJQLZDAMMSRAVNLHM U
(OHFWULF PDME VSUDZQR E GOPB ®J@IZD DUVHBPRZMFK NRQVWUXNWRU]
GRSXiIDSX LFK PR OLZR FL :DUWRRMHGQDHN SREWH.B® LEOHBID WH MD
LVAVWHP6Z BR]QI® NUJHPX PRQRNU\VWHEKO 5 BJRQGIXNRHWY BN G BIME OHWQLE
QD VZRMH Z\URE\ SU]\ |DFKRZDQLX FR QDMPQLHM VSUDZQR FL SRF

-DN ZVSRPQLDQR SRZNHMPRIORDDNU\WVWDOLF]QHJR PDMEOMPHFR QL \
SUDF EDGDZF]\FK MHVW RVLEJQLUFLH SXiDSX VSUDWER WDVB-UJHWZLC
QLR JDQRWRZDQR ]QDF]JEFH IRKWXUBMHPEGHFAND UPD 4 FHOOV ]DSUH]HQ
R VSUDZQR FL L SDQHOH R VSUDZQR FL ]JiR RQH ] RJQLZ >

2 LOH U\QHN IRWREZBTL\WDNEF]QRCXMHIN W LZH UH XV VEDBIVOLAR ZSROAWU S6Z
PR QD RF]HNIZDIEHMV]IDQLX NRV]WOZZLFK AR GKNFAM\WWRNLFK LQQ\FK
RJQLZ 39 PR QD RFQWME®DIE VA\FK ODWDFK ZLHOX FLHNDZ\FK Z\QDOD]
EUGE]BIRUNV]HQLD LFK NRQNXUHQ¥RWYRREX ICIRINIZ]GIR ZZGMKR M DN L
ZHQFMRQDOQ\FK U®BGHi HQHUJLL

-HGQ\WHJR URG]DMX RWHLAFRRPR QD RFJHNLZDE ]QHHR®RBRR BR\LW.FKX
Z\WZDU]DQLD VE RJQLZD FLHQNRZDUVWZRZH WKLQ OP -=2JQLZD WH
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NOH FLHQNLHM ZDUVWZ\ PDWHSLWINV]WNHDG XV ZRURED DW XM QRE IR
QLHUG]HZQHM ODWHULDiHP WRF \WRFL D\ERWDRH@HM HDHJ LQQ\FK ]
RZiDVQR FLDFK S6iSUJHZRGQLNRZ\FK WDNLFK MDN VLDUF]HN NDC
OHQHN PLHG]LRZR LQGRZ\ &,6 F]\ GZXVHOHQHN PLHG]LRZR LQ¢
FKE MHVW X \FLH QLH]Z\NOH PBURE& X ORMELRRRQWAH BDiRBERLZR E
Q\FK SRZLHU]JFKQL RZZPUDUQBEHW R FP QLVND FHQD RUD] PR
SRZLHU]FKQL S6iSUJHSXV]F]WOQ\AKPQ@QBM ¥ | \@ ImMIPBI X BIQH. HH NV B R
QD ViRiiFH :DGE LFK MHVW QDWRPLDVW VWRVXQNRZR QLVND VS

7UJHED MHGQDN |REQBRIMEDMRQLHM NLONDG]LHVLEW SODF6ZHN
UR]JZRMHP WHFKQRORJLL ALK QRRYBUXYRZIRZNFKELZ\QLNL WAFK SU
ZDi\ QL V]\ NRV]W Z\WZDU]DQLD RJQLZ FLHQNRZDUVWZRIZRFLH2E

< (85 : SRGF]DV JG\ NRV]W SURGXNFML RJQLBRJLRBEM]RMRJ

(85 : -HGQDN VSUDZQR E RJQLZ FLHQNRZBRYMRZRRZHFK N V]WOWM
WH SUD\NiDG QLHPLHFND URDONRPD ZQNMW\WXWDPL SUDFXMH QL
QDNiDGDQLD SDU PLMBOIH®RBXHUFKQLU SI\WNL FKFEF MHGQRF
QR E RJQLZD > @ )LUPD WD V]DFXMH H XGD VLU MHM REQL

6]ZDMFDULL UPD 2HUOLNRQ RWUSRDIL B UGPQR JQ LA &/ S&J RZ Q|
DGOD EDUG]R PDiHIRZRBQ LZIOQR FPQ QDZHWSRQLE @PD 6RODU
z ]JDSUH]HQWRZDiD RJQLZR FERRDNRIJFKQWZRZH RFP PDMEFH
> @ :V]\VWNRDJRMH MDN EDUG]R PR QD MHV]F]H SRSUDZLE
VWZRZ\FK SU]\ MHGQRF]JHVQ\P REQL DQLX LFKNRPHUFMM@L PKGD \
VRZDA WHJR URG]VENXDRZIDR FD BRZ\ HM EUGE RQH VWDQRZLi\
GOD RJQLZ , JHQHUDFML QD ED]JLH NUJHPX NU\WWDOLF]QHJR

,QQHJR URG]DMX SUDFH EDGDZ H SHAZOHIAFK NLIQUERNIRGK -
FHQWUXMERYLEKQIDWHULDIDFK S6iSBHARGQLRBAMQRGRVWRVRZD
QDWRPLDVW LQQH < QD VIVWHPDFK VRODUQ\FK R VSUDZQR FL Z\

7HQ SLHUZVI]\ NLHUXQHN GRW\F]\ EXGREZIDRILFD\F RO LR HURZ\EK Q
FIDVHP VIWXF]QE IRWRV\QWH]E ERZLHP H@HUEKHR B RIGE CF KBIPILIF
-HV]F]H NLOND ODW WHPX VSUDZQR E LFK QLHURNX ZURDPD+®IOLL
1LHPF\ ]DSUH]JHQWRZDIiD RYGUDZ ®RR FILQZMEH@AP\P URNX DPHU
VND UPD .RQDUNIZ RARRWLODERUDWRULXP VNRQVWUXRADYZI R IF 1L

> @ UD]LH MBWR|H W\ONR GRERRUDWHRQILDZ] EDGDZFRBRL2BHQ
RUJDQLF]QHVWUDVE KM S UR G XONDRWD. ],V W Q L HIWI H GONDOG PLIHWI [$ D GiH O H
RVLEJQE VSUDZQR FL QDZFHW LWEFWSXLH NRRNXUHQF\MQ\PL-GOD S
VWZRZ\FK W\P EBDE®RQHMHNNLPL S6i8ODMWRFJOVRMARRQLDPL NW
PR QD GRZROQLH IRUPRZDE

=XSHIiQLH LQQE GURJE SRGENDOINEXSORWDSUDEH EGGDZF]R NRQV!
UP LQVW\WXWo6Z QDXNREWKWUIDMDFK ZLDWD QDG RJQLEZIDWPG]RLH
Z\WVRNLHM VSUDZQR FL NW6UH RQMHEQIWSD WRIDFRIZBERPLHQL ViR
WDNLH RJQLZR MHVW EDUG]R GURJLH ]DPLDVW UR]ZLMDE ZLHO
GX R WDQLHM MHVW VNRQFHQWURZN K XS URPLHFHOMBAEZBONE S
]RIJQLZHP 39 -DNR NRQFHQWUDWRU\ ViX E SDUDEROLF]QH ]ZLHU|I
WR PD PLHMVFH Z HOHNWURZQLDFK VIiRQHF]Q\FK

3UDFH WEIZBGEGK RILHUXQNDFK SU]J\ ]JDVWRVRZDQLX QLHZIWHW®REBJR
LSU]\ EDUG]JR VLOQHM NRQFHQWUDFML SURARHBPERZBGQGRR VM Q HIF|
FID QDWU HQLH SURPLHQLRZDQLD i8R WMHQW JJFUHGRPHIBRBRQ D ViR
QLHQMWHQ@DWRULXP 3ROVNILZV]UYMENDL 6 RMGIDEU]JEG]HQLD PXV]E SRVL
MHGQR OXE GZXRVLRZH NWOUH WBDR B|EZVDMEHE REE DL HW\D NR
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WUDWRU\ PRJE VSHIQLDE VZRMH ]DSRQEHQ WEIF/QR HDRPIQRPREM B Y $UDZC
< FDiH VIVWHP\ SRQDG > @ DDMNISAUNBZOBWMHSMDUQRHE LFK R
FRSU]\ NRV]WDFK RNRIRSUDZBWBMQE VLU RQH EDUG]R NRQNXUHQF\
GOD HOHNWURZQL NRQ Y HQFHIFR Q DRKQ \\F Ky MHIDBIOHD [ Bl UR WINM. 8l R M M5 RZ
PLQXMH EH]SR UHGQLH SURPLHQLRZDQWUH S/ RHi F B B0 PHAFEL RICHF WMAX/] A1 H
GR HOHNWURZQL QLH SRWU]JHEXME RQH ZRG\ GR SURGXNFML HQHUJLL

1DMZLUNV]\P SUREOHPNRQFHQW WBO®WRUHP MHVW QDJU]JHZDQLH VLU LF
REQL HQLH VSUDZQRUMHV]WE A \WRNLFK W\S§Z RUUZZR PFK\R RIS L X

1DMZLUNV]H VWUDW\ VSUDZQR FLOPMWE RHKQYFH N BJRRDHZLIHORZD UV V
XQLNQEE WHJR QLHNRUJ\WWQHJR |JMDZLVND NRQLHF]QH MHVW VWRVI
G]Li VLU SRP\Vi VWRVRZDQLD XNiDG6Z KFEIQIGRY $ B/ R(MGIRMERGFK V
QLP NROHNWRUD ViRQHF]QHJR SRZLHWU]QHIRXOXEW ISURRZBJRQ HRGE
EDGDQLD DOH MX WWUWHDR 2LRGPARX SH QMBPSHDXWEFAHZ O0& SURG XN
R ZLUFHM HQHUJLL HOHNWU\F]QHM QL S3UOBFIOH 39 B HY BE\DR ® HN WRK 05
J\WWNL Z\Si\ZDMEFH ] Z\NRU]\VWDQLD HQHUJLL FLHSOQHM MDNE SURG}

VXPLH LQVWDODFMDMWNDQIGR 3D ]|MANBGA B IJGR VEGREARMHD/LU WDN SU]\
QLHZLHONLP W\ONR Z]JUR FLH NRV]W6Z LQZHVW\F\MQ\FK ERZLHP NRV]
ZLUFHM QL NRV]WX FDiHJR XNiDGX

'DOV]H SUDFH PXV]E E\E SURZDG]RQH QDG SUHF\]\MQ\P XNiDGHP VWH!
W\ONR DNWXDOQE WHPSHUDWXUU SDQHOX 39 DOH WDN H ]JPLHQQR E

URNX JRVWDiD ]EXGRADUZY MFHG QCLHZLHOND L QY MWRMVFHFRIOLIRAE U\ G
SLMVNIHHWL@LH OLDiD RQD PRF N: HQHUJLL HOHNWU\F]QHM N: PR
ZORQWUHDOX PLDiD MX PRF HRENMLWFQQE VMWURD LIQQ\FK XGDQ\FK
UR]ZLE]Dfi VSRZRGRZDi\ ZLHONLH ]JDLQWHUHVRZDQLHDXMiRGRPD- K\E U\
QLX SFRNU\ZD QLD VRWR® RSRiIX ZOHA@RBMUZV U R Z\ F K NEAXE FNKDER WD JHE Q H
VE GX H LOR FL FLHSiHM ZRG\

1DOH \ SRGNUZHQRZRF]HVQHM DUFKLWHNWXU]H VIiRQHF]QH IDVDG\ VE
3R]D W\P VAIVWHP\ IRWRZROWD LFJYQ\I DBV 1| GOXR Z D QB RWEMBRFADLZ |

QDPL G ZLUNRFKiRQQ\PL QDG GX \PL SDUNLQJDPL KIPODBIJ\SURGXNF!
QRZ\PYUXSHUPDUNHWDPL &LHNDZ\ SU®M B NIRUPH Bl 0N\ RZOHA ] I H YRS AV X Q
QWUDVLH NROHMRZHNM$RWFG]U REXMPNRXE DEBIPFKADNWOUHJIR XPLHV]F]F
Q\FK EUG]LH SBRHICHU3IB KR L R@®PSQUBBXNRZDE URF]QLH 0:K F]\
HQHUJLL GDMEF SUEG GR QDSUG]DQLD ORNRPRW\Z > @

-HGQDN V]F]HJ60QLH ZDUWR FLRZH VE SUSE\ LQWHJUDFML V\VWHPH
QDUXQFEHDPIDOQR FLE UROQLF]JE 'RW\FKF]DV ERZLHP ZLHONLH FJUV\
WRZROWDLF]QH SRZRGRZDi\ FDiINRZLMWMHNZH M NPQZIHHW HIRQ WM WGH QXi P O
QLD SURZDGIRI@HR]BEFK > @ XGRZDGQZBMEHVW SURZDG]HQLH QRUPDOQ
UROQLF]BRPIRG]N UJUGDPL SDQHOL 39 MH OL WH SDQHOH Z]QLHVLRQ
QZ\WRNR @O0FMRPQLHM PRIARGX MR W\ONR QLH]QDF]Q\ ZJURVW NRV]W6Z
]DIR VLU QMAHDZ D HSVIJEQHFDRLOLQ\ X \WNRZH URVQE QDZHW OHSLHM
SR]D QLPL

-HV]F]H EDUG]LHM FLHNDZH VE SUGSE\ V]IZDMFDUVNLHM UP\ 6RODU :LC
39 SRSDQH®MNAHFLH SRPLUG]\ GZLHPD VLOUW R\FK QDR NRLVLDF\ LDER
X]J\WWNDE RGSRZLHGQL NEW QIRFK\ID HE XD \SDQHGIU GREFH NRQVWUXNFM
FRNLONDG]LHVLEGR @AW Wi DD MHVE\VYBERIRHVIRQPHRM 6Z SRERWNR WR
GXMHFDH WHUHQ SRG SDQHODPL PR HGRZRD\)NF Y] WARZBDKWRTRY NLH
UR]JZLE]DQLH ]QDOD]iR MX ]DVWRWRVZDRRFMN RANH ZHEMGHDMEF ZLHONL|
]JDLQWHUHVRZDQLH
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:-DUWR SU]\ W\P G\R®/BIFP IRWRZROWDLF]@AH]W B QHIR WRZD@UNFZ\P MHV
GOD UROQLND QLH WSONFRGGM@BW HODRH U H VL HPIR ®\NGR BIMWE NRR\ 1Q
Q\ \VND GHJR KHNWDUD DOH WDN H X]\WVNDQE HQHUSIRWRRHH\Z)
ZiDVQHSUWINIiDGDBRIGX SRPS QDZDGQLDMER|FKHISOQEZM GX H ]QC
QD REV]DUDFK QD NWOU\FK MHVW PDiR RSDG&6Z Z VH]IRQLH ZHJH

-DN ZLGMHIJR NUSWNHSKHRQHIJR SUJHJOEGX WUHQGH6Z WHFK]JZRORJI
MHP IRWRZROWDRGD ®BHWE|WRRWRPIQORNIRRHQFMDOH SUJHG N!
]DGDQLD EDBRZAZAH'BRG]LHZDE VLU ZKXKD®HS \Z\QD CNVEAISHRE HF QH M
NDG\ SRZLQQ\ GRSYRYDNOIED G\RR Q N X BH@RB\NNGFRV E LHD H U J IMWHRO H N
VXQNXHQRUJLL SURGSDNBEZD QR OO Q\FK SURN QRQIGNFNRQDQ\FK SU
> @ WGRNX PR QD RF]JHNLZDE REQVWHPBHRAQRWELGRRMWIRF]Q\FK
ZVWRVXQNNEBR WRJR FIDVX FHQDRHIGBUSIURGFHXNRZDQHM SUJH] "
QINU]JHPLH VREGHEOQH JR SRILRPX RNRIR (8B5NNKKQ®R/ ]HM V]HURN
JHRJUD FBRHM(85 N:K ORIXGQLX (XWRSVDP\P FIDVLH J]QDF]QLH Z]
HQHUJLL HOHMNMOU\F QR MDOQ|\F K J @O QZRJ FOQ D] $ Q XVIN| D] XM V WAH-
P\ IRWRZROWDLF]QH RVLEJQE NR QNXLUHNIFNMDM F KHRBRE\MR i XD
D Z ODWDFK < Z WDNLFK NUDMDFK MDN 3ROVND

-H HOL WDN VEBURWYQLHPR RD VSRG]LHZDE VLU EXU]JOLZNK-JR UR
URSIQDZLHFLH DOH MHM SRZV]HFKQR E ]|DVWRWMZDW QD HW G LWL
MHVW PR OLZRVE XWOHA]QHIR PDJIJD]\QRZDQLD HQWW BIPLD EXWZR T HRYX
SUREOHP GRW\F]\ WDN H HQHUJHW\G R ZILIDWRUR % B § R ZTR@B/H] BALHF | ¢
IWDQLHM PHWRG\ SURBXNR@RZIREMYXREYSDFK FKHPLE]SRVNW DFS
PHWDQROX DPRIQQOWX APLE]JNDFK XPR OLZL HQHUJLL \ER@HF]QF
RQD PRJID VWDE VLU SRGVWDZRZ\P U6GiHP HQHUWIDIN GO 6 &b HYD.
NUDMX 8IDMP\ H ]D NLONDG]LHVLEW ODW WD QDG]LHMD VWDQL

/LWHUDWXUD
- %HUQUHXWHU < ORQRFBXQWDDQGQKWMRIIWKH ULVH
- %HUQUHXWHU < 6LOLFROXWKLQ QGP(Q@HXR YDGLV"

BHUQUHXWHU < 7KLQ OP PRGXOHV WDNLQJ WKH EXOO E\ WKH KRUC
(3,$ (XURSHDQ 3KRWRYROWDLFV ,QGXVWU\ $VVRFLDWLRQ < *OREDO P
%BUXVVHO 5HSRUW
(3,$ < 6RODU JH@HUNDWHRBHSRUW 2FWREHU

‘DJQHU < )HHG LQ6NQG IHEAGLQHUJI
& :HEE < 6RODU K\EULGV < SHKGHEDED®JI (RHYII7:RUOG

:LOPLQJ < &RQFHQWUDWRU $XQHDGO GRAWDMWDNH RII"

:LOPLQJ < 2UJDQLF 39 $ FDQGLGODWH RQG/FOBUQU HIITHFWV
6XQ 3RZHU (QHUJ! < BRODMUWUWXQQHO VXSSO\LQJ UDLOZD\ LQIUDVWU:
6X0 :LQOG (QHUJ! < 4 §WOOV GHYHORSV PXOWLFULVWDOOLQH v
6XQ :LQG (QHUJI < JVBMUQKRIHU ,6( PLQLPL]JHV HI FLHQF\ ORVVHYV

sURGKDE WDFLHM 1RWskEMDNWD/IZH REKURQ\ URGRZLV
RUD] JU6ZQRZD RQHJRDMDEKMX RUD] OLQLVVOWWBBERGRZL
< SUH]HV )XQGDFML (NRQRQGBREF]RO\ SUHVWL RZE QDJURGE 'HX
LV ODWDFK < 3UJHZRGQLF]EF\ .RQZHQFML 21= GV RFKURQ
5DG\ 1DG]JRUF]HM 1)2¥L*: $XWRU SRQDG DUW\NXi6Z L NVLE H

2
x
a)
=
x
—l
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DUW\NXOH SUJHGVWDZLRQR VIQWHW\F]Q\ SU]JHJOEG SUREO!
Z\WZ6UF]\FK RUD] PLNURVLHFRQWMDNRBRFWIRVREXFKDWHFKQRORJLL Z\W,
HOHNWU\ERQHM LJHQHUDFML UR]JSURV]RQHM 3U]JHGVWDZLRQR GH QL
G]DMH XNiDG6Z Z\NRUAKYW/REHQEZNG6Z HQHUJLL RUDJ]BIHINCDBP UHDOL
XZ]JOUGQLHQLHP SUDFIZNNB GG\ KR HRWBRREDUNL (OHNWURHQHUJHW\F
WHFKQLNL :DUV]DZVNLHM =DV\JQDOL]RZDQR WDN H PR OLZR FL MDNL
L ]DVSRNRMHQLD SRWU]JHE HQHUJHW\F]Q\FK ORNDOQ\FK VSRiHF]QR FL

5R]SURV]RQH U®GiD HQHUJLL Z\WZDU]DQLH UR]JSURV]RQH JHQHUDF
VIRQD ¥Y\QRQLP\ RNUH ODMEFH G\QDPLFRREHWRXZOWMM EFIEHYLUE R]G&H
:0 ZLHNX G]JLHG]LQU HOHNWURHQHUJHW\NL GREU]H ZSLVXMEFE VLU 7

*HQHUDFMD UR]JSURV]RQD UR]JXPLDQD MDNR Z\W ZD RIPLNAVHDE K URID-L H O
iHM VNDOL ]0O R NOLGIFRZPQ UR] @] RIGEE R K d7XA MRUYWR/ WDQLHP ]DVRE®Z
RGQDZLDE@Q\WRMDU]JHQLX QLH MHVW E\QDMPXQQAMMM R Q RZFD QML X ZV VAN H P
HOHNWURHQHUJHW\F]QHJR MRHEZV]HZH 6 NIMVBARYFZGILHUpGiDPL QLH]DOH
LJDVLODi\ Z\G]JLHORQH VLHFL CRPNUNR\FWRGHEWRUPSDLIRRG]LHOQ\P S
JHW\NL VFHQWUDOL]RZDQHM FRUD] ZLUNV]\FK P RFR U$HRMLDEZ LA\ U0 - W H ¢
MEFH VLU SRQRZQ\P ]DLQWHUHVRZDQLHP PDi\PL U6GiDPL HQHUJLL W

UR]JSURV]RQ\FK US8GiDFK HQHUJLL VE OXE PRJE E\E VWRVRZDQH >
LPLNUR WXUELQ\ JD]JRZH VLOQLNL 6WLUOLQJD RJQLZD SDOLZRZH XNi
JD]JRZH VLOQLNL WiRNRRZHLZIDO QDML BRAZIHJ PIDY BDHIOHNWURZQLH ZRGQH
QLH ZLDWURZH HOHNWURZQLH JHRWHUPLF]QH V\VWHP\ FRM@RZROWDLF
WUDOQ\P RGE|IGHFRIQM/HPAQL]RZDQH WHFKQRORRGIS ZEGNRWH V¥ WXRMERHL B
Z\NRUJ\WVWXMEFH Si\Z\ SUEG\ L IDORZDQLH P6U] RUD] FLHSIR RFHDQLF

5R]Z6M JHQHUDFML UZRJ$IERVARRUMR]EGDQ\ Q BS$RWHSUNREBD® PN LQ D
ULHU\ =GDQLHP DXWRUD QRFXL RHD\QLWAWRMREDQLH K\EU\GRZ\FK XNiDC
RUD] PLNURVLHFL Z W\P PLNURVLHFL SUEGX VWDiHJR

AANRUJ\VWDQLH RGQDZLDOQ\FK ]DVRE®Z HQHUJLL R]QDF]D Ji6ZQLH SU]
ISUJHSI\ZDMEFHWMHEBGNWQBOHNWU\F]QE > @ 3RGVWDZRZE ZDGE WDNLF
LOR FL Z\WZDU]D @MW XDOIQVAK RIBUWR F 5 UWQDG/N R QFH.F ZQ Q MWQIOCF H J R

SURJQR]RZDQLH SURGXNFML HQHUJLL MHVW EDUG]R NiRSRWOLZH &K
W\FK U®8GHi |IDFJUWR VWRVRZDE K\EU\GRZH XNiDG\ V\VWHP\ Z\WZ6UF
NX WHFKQRORJLL X]\WNLZDQLD HQHUJLL HOHNWHQH QHWRIES N ISHDR H O X
VSDOLQRZ\PDWHPVR @ PDiH JHVSRi\ ZVS86iSUDFXMEF\FK MHGQRV'
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HOHNW UFLIQ$IPUBRQLFRZDQ\FK QR QLNDFK HQHUJLQ [SHRIGQZ R M@DHOV
L OXE |DZLHUDMEPHBJONVQBZD GLFD HQHUJLL SUNRRIVES \WMVDIF VIR ZIDRKL |
SUDF\ RGE\zZD VLU SU]\ Z\NRUJ]\VWDQLX ]DDZDQVRZDQ\FK XNiDG&Z

BRMUFLH XNiDGX K\EU\GRZHURIAR W|ESI MO LW DN QH. BVYUD * RVISHRGIX

U ¥YSUDZLH V]F]HJ6IRZHJR ]DNUHV X RERZ\EWNDGZA BRUW/BHMRDD 2L C
GHFWZ SRFKRG]HQLD XLV]F]JHQLD RSiDW\ ]DVWUUSBlBMZ\VWDARIER ¢
ZRGQDZLDOQ\FK UBGIDFK HQHUJLL RUD] RERZLE]JNX SRWZLHUG]D(
WU\F]QHM Z\WZARGRQRQHMOD\P USGOH HQHUJLL = M GRQRV B/GI X \E\WM Z
Z\WZDU]J]DMEFD HQHUJLU HOHNWU\FJFLH DiGEND bl DWREH U L H OZ\MAZ D UF
HQHUJLL HOHNWU\F]QHM OXE FLHSiD Z\NRUJ\VW\ZDQH R/EQDR LPLON L
Q\FK UOGIiDFK HIBMSUDEK IHQHUJLL LQQ\FK QL RESHIDRD NRID HSIWK
]X \ZDQH ZVSH0OQLH Z WHM MHGQRVWFH Z\WZ8UF]HM GR Z\WZRU]H(

'"H QLFMWDHW\W QL HRANBWBHW QBIQLHP RGQDZL DO XNIRD 2 633D ZRQHHQHK UL
> @ 7RGQDZLDOQH U6GiR HQHUJLLSY RFHI/IRHZSN ROV IVN R DED E
SURPLHQLRZDQLD ViRQHF]QHJR JHH RAMH UPAROUO/QUE F KD O/ SDUEENGG D JIH N
SR]\WNLZBIQEPPV\ ELRJID]X Z\VVEDNNREHRBD]X SRURWHVBFK RGSU!
G]DQLD OXE RF]\W]F]DQLD FLHNGS6Z DOERGSZRJRIDG® QAR KD G RZIDHU FU

XNiIiDGDFK K\EU\GRZ\FK VE VWRVRZDQH Ji6ZQLH VSVQDOQRKID A
"LHVOD PDiH HOHNWURZQLH ZLDWURZH RUD] EDWHRWIEH QDRI BF
SRGZ6MQ\BRDS®XE E\E Z\NRUJ\WW\ZDQH ZV]\VWNLH Z2XKOIGBFRR
K\EU\GRZ\FK VE OXE EUGE U6ZQLH BKIWRRP\DR/ZD K B NHROG| B QHLFBHAPQ BZHF |
PDiH MHGQRVWNL PRGXFODHGMHOHNWURZQLH ZRGQH RUD] EDQLZD
WHULDPL VIRQHF]Q\PL L WXUER]JHVSRIDPL ZLDWURZ\PL

+\EU\GRZ\ XNiDG Z\GWZRRF]JURG]DMDPL ]DVWRVRZDQ\FK WHFKQRC
GZ6MQ\P5 ER@DOMQWVYWHP | ZLHORPD UGGiDPPXOWILHDRW@WLP 5

=DVDGU G]LDIiDQLD W\SRZHJR XNiDGX K\EU\GRZHJR Z\NRUJ\VWX
SRND]DQ@RVQD 1R QLNLHP HQHUJLL HOHN@HUVB]LQHAR GA\ O X B Z]IDD/MW
SUJHPLHQQ\ $& NWGOU\ PR H E\EUSG]WNWHW R FIRQR ZDM LD DNXP X
$NXPXODWRU\ VE FKURQLRQH SUJHG UR]iIiDGRZDQLHP RUD] SU]H
'R]PLDQ\ QLVNLHJR QDSQUSLOFVW SRR DIQQH ]D @HO® B VRN DI

GDUGX X \ZDQHJR Z GDQ\P UHMRQLH VE VWRVRZDQH SU]JHNV]WD

Sterownik Bateria Falcownik Odbiorca

5\V 6FKHPDW EORNRZ\ ] [ec
WV\SRZHJR XNiDGX K\EU\G I 1 A [T
] Z\iEF]Q\P Z\NRU]\VWDQL |
RGQDZLDOQ\FK UGGHi H( bc

AC

8NiDG\ WH VE ]Z\NOH NWRYRER @6 GHINEBRCNCFRK JG\ QDSRW\ND |
ZWUDQVSRUFLNRSIYHIPMBRDOQ\FK MHGQRVWHN Z\WZQ@DMIGER -6
VI\FKZHOUGXRXPLHF]QR E SU]JHZ\PLDURZDQLD RGQDZLDOQ\FK Ut
XNiDG6Z PDJD]\QRZDQLD HQHUJLL
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SRU6ZQDRQXWDOZKMBPQ\P Z\NRU]\VWDQLHP RGQDZLDOQ\FK UG&SGH]
]JHQHUDWRUDPL HQHUJLL HOHNWU\F]QHM ]DVLODQ\PL SDOLZDPL NRSD

SRMHPQR E EDWHULL DNXPXODWRU®SZ PR H E\E JUHGXNRZDQD
]JGROQRSUGR\ PR H RVLEJQEE SU]\ ]JOQDF]QLH PQLHMV]\FK JGROC(
HOHPHQW®6Z VNIiDGRZ\FK

]ZLUNV]HQLH NRV]W6Z ELH EFHJR XWU]J\PDQLD LQVWDODFML RUD] ¢
]ZLUNV]HQLH KDiDVX RUD] LQQ\FK ]JDQLHF]J\V]F]HA URGRZLVND
JUHGXNRZDQLH NRV]W6Z UHPRQW®Z NDSLWDOQ\FK

SURMHNSMIRGANFHQFL UR]SDWUXME UR]PDLWH PR OLZRHQXSZIAFNHQLD |
VIHQLD VSUDZQR FL RUD] X]\WVNLZDQLD OHSV]\FK SDUDPHWU®Z K\EU\G
NiDGRZH XNiDG\ K\EU\GRZH ]DZLHUDME

RJQLZD SDOLZRZH 62)& SRIEFJRQH ] WXUELQE JD]JRZE OXE PLNURW
VLOQLNL 6WLUOLQJD SRIEF]JRQH ]H VIRQHF]Q\P NRQFHQWUDWRUHP
WXUELQ\ ZLDWURZH ] EDWHULE DNXPXODWRU®SZ RUD] JHQHUDWRUL
VLOQILQQHLXNIDG\ QDSUGRZXNiBRDPE]RQBDJ\QXMEPIPMDARRHUILU Z
UXMEF\FK

+\EU\GRZH XNiDG\ Z\WZ6UF]JH ]DZLHUDMBENRZ EDO/XNEUZBRZPHRI Z UBIG H P CHF
NRPSHQVRZDQLH ]JDOHW L ZDG W\FK U®&GHi

+\EU\GRZH XNiDG\ Z\WZ8UF]H VWZDU]DME WDN H PRVBIRARELUSRPYRG XN
G]JLHORQY WNORMDU]JHQLX &+3 OR OLZBWF\SWONXH]DVWRERKMEQLD Z

VLOQLNGSZ WiRNRZ\FK VSDOLQRZ\FK OXE SDURZ\FK VIPAQUNRGZ 6WLUC
WXUELQ RJQLZ SDOLZREIVRWRWHBSHBRDWXURZ\FK HOHNWURZQL ViR
PLF]Q\FK Z\NRUJ\WWDQLD ELRPDV\ L ELRJD]X RUD] FLHSiD JHRWHUPD

5R]ZLE]DQLHP SUREOHPX QLHVWDELOQR FL SUDF\ U&8GHiI Z\NRUJ\VW
VIRARDDWUX MHVW ZVS8iSUDFD HDIHNWIURRZRKD BIRRIH AN W\6RKH LXVSUD Z
LFK SUDFU 7DNLPL XNiDGDPL VE ]DWMEQLN L]HHIQUHYVUQR Z IRV QUDHE Z\ENZ
QHURZDQHM SU]JH] HOHNWURZQLU HQHUJLL EEG ]DVLODE RGELRUQ
ZFKZLOL JG\ HOHNW WRVZIQDHQS RINMME/ WDAHJR |IDSRWU]JHEWRHEAQQLD RGE
VSRVOE PR QD RVLEJQEE SHIiQE G\VSR]\F\MDIRD® WHROH R K UREZ QR E QIR
HQHUJLL PRJE E\E UBZGUHHBRPRIEQ@HDDLX FKZLORZ\P VNRNRP OXE ]D
ZZU]iDFK 6(( RUD] MDNR ®H]BRZV]PRRKQZH ]QDQ\P XU]JEG]HQLHP XPR
PDJD]\QRZDQLH HQHUJLL HOHNWU\F]QHM MHVW DUWXPXOPHWRUR $NXP
ZR UBZQROHAHBIHX X]\WNDQLD RGSRZLHGQLFK SDUDPHWU®Z QDSLUFLR:
]SUIJHWZRUQLFDPL HQHUJRHOHNWURQLF] @R\ BWWHNU B B1HD VIEFRIBQ G |
VLEWNL PHJIJDZDWDW WX (Bl {QHUI| 6 WRHIQHHIHW\FH |DZEGRFBIM RG
Z\NRUJ\WWXMH VLU |[DVREQLNL HQHUJLL MDNLPL VE VIVWHPRZH HOF}
ZLE]DQLD QLHU]D GOIRQRBSD UMWHZRWNDFK J\F]Q\FK EDUG]R V]\ENR HZF
WHFKQRORJLF]QIEHH SRZRO]ID 76 U R EQGIWIHWER. |DZRGRZHM > @
GR QLFK

NLQHW\F]QH ]DVREQLMOLZKGHOILQHYB € WRUDJIH

RJQLZD SDOLZRZH L SDOLZR ZRGRURZH

HOHNWURZQLH V]F]\WRZR SRPSRZH

SQHXPDW\F]QH ]JDVREQLER PSAHUIVHGES(B ¢€QHUJ! 6WRUDJH
VXSHUNRQGBRSBWHRIBDFLWRUV
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QDGSU]JHZRG]EFH ]DVREQL6XIS HQFRIQGIX FOO(® XK 0DJQHWLF (QHU.
EDWHU\MQH ]JDVREQLNL HQHUJLL

:VI\WWNLH REHFQLH VWRVRZDQH WHFKQRORJLH XPR OLZLDMEFH
QD SRG]|LWOEK@®DORJIJLH PDJD]\QRZDXG]D ikl & NERQEZHIR/ ML HQHUJ
QD QQ\ URG]DM HQHUJLL QS NHH)ISW\B HBGEQIRIOKP ZBJMNEW U\F]Q\P ¢
JQHW\F]Q\P

=ELRUF]H JHVWORVNQDHMU PR OLZR FL PDJD]\QRZDQLD HQHUJLI
Z WDEOLF\

7DEHOD OR OLZR FL PDJD]\QRZDQLD HQHUJLL HOHNWU\F]QHM

=DVREQLNL PHFEKIDMREBEQHNL HOHNWURFKHPLF]JQH =DVREQLNL HOHNWU\
HOHNWURZQLH ZROWHULH DNXPXODWRUGZ ] PDJD]\RRIEPHM\H P

pompowe ZHZQUWU]Q\P QS RIiRZLRZH QLN QPGS NMHZRREEFH
JELRUQLNL VSUUCROQWRIRR MRQRZH VXSHUNRQGHQVDWF
SRZLHWU]D ] PDJD]\QRZDQLHP JHZQUWU]Q\P

NRiD |DPDFKRZHPDJD]\QRZDQLH JD]X HOHNWUROL]JHU RJQLZR
PDV\ ZLUXM EF H paliwowe)
<PDJD]\QRZDQLH Z FLHNiI\FK HOHNWURGDFK
QS ZDQDGRZ\FK
<RJQLZD JDOZDQLF]QH ] UHJHQHUDFME JHZQUWU]QE
QS F\QN SRZLHWU]H

WDEOLF\ SU]JHGVWDZLR QR Z®IBNM M/AFKVQ & DHRM V[ HX FORO B WA LID M E F\
HQHUJLL HOHNWU\F]QHM

7TDEHOD =DOHW\ L ZDG\ WHFKQRORJLL XPR OLZLDMEF\FK PDJD]

7HFKQRORJLH=DOHW\ Wady 3RWHQFMDOQH
XVSUDZQLHQLD

$NXPXODWRU\GRMU]DID WHFK@RPRJIDLREViXJL L QRERUKQLH QDSLUFLD
RiIRZLRZH RJSOQLH GRVWUSGFKQLF]QHJR PDiDiUBERMWHER
NZDVRZR VWRVXQNRZR GiRPRFRNWHQHUJILL NRVRWIRGRZDQLD
RIRZLRZH HNVSORDWDFML UHF\NOLQJ ZSi\Z WHRINVDMXIH RGSRUQI
QD SRMHPQR E EDWGADUWDGLHQW\
Z\WVRNLH QDSLUFLH WHERNLBWXU\ SURFH
UR]IDGRZDQLD EH]SLHF]QHM HNVSOR!
Z QLHNWOU\FK RELHNV

$NXPXODWRU\GRMU]DID WHFKQRILRRIILWHFKQRORJLIRE QRN NRV]W6Z
VRGRZR VLDUSRZMJUVWR E PRFMPSHUDWXUD SUDF\
1D 6 L HQHUJLL Z\VRND

VSUDZQR E

$NXPXODWRUVGX D JUVWR E PRFMFKQRORJLD QD HREXBELHQLH NRV]WHZ
ZDQDGRZH 95%HQHUJLL SUJHIRERMX.HGURJD WXXSQPDZQLHQLH SURFH
GR GX \FK DSOLND¥MQGDU\]DFMD VWDQGDU\]DFML

$NXPXODWRU\GX D JUVWR E PRFEMFKQRORJLD QD HRVDELHQLH NRV]WHZ
F\AQNRZR EURRRHBHUJLL SUJHLURIJERMMX. HGX H NRVMW\SUDZQLHQLH SURFH

=Q %U GR GX \FK DSOLNOFMMPDQLD Z UXFKNRQMWWROL QDG]6U
NRURGXMEFH L WRNSRELUD¥ZD SURFHGXU
PDWHULD?\ EH]SLHF]QHM HNVSORI

*HQHUDFMD UR]JSURV]RQD Z QRZRF]JHVQHM SROLW\FH HQHU
72















































































































































































































































