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GYLMH GLPHQ]JLMH
WUL GLPHQ]JLMH

REOLNRYDQMH SRPRR® SHOWNQDOPL GHE 'HVLJIQ
UDpXQDORP SRGU&DQD U H RRFBXWNHDG WRPRIWDIS KND
NHPLMVNR WDORA&HQMKHIPLED0QAID SRIXU HMSIRVLWLRQ
ILOWHU GL]HOV'NHK H6 \3\WURDL FEK@QDWH )LOWHU
NXWQR HNVWUX®IOURRMAIQHQBEQJIXODU 3UHVVLQJ
YUXUH LIRVWDWVYR® SURNMIQWHF BQHVVLQJ

EUJL YO,MNW HURLW\ + ([SUHVV

OHYyXQDURGQD RUJDQL]DFLRQWHD QPRUWLARLQDPL X JDHXQ
6WDQGDUGL]DWLRQ
VYMHWOHUD/IGIKRGE (RQWWLQJ 'LRGH
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VUHGQMD SRYU&LQD GHOLMD
SRYUELQD NUXJD
VSHELILPQL WRSOLQVNL NDSDFLWHW
SURPMHU X]RUND
VUHGQML SURPMHU GHOLMD
PDNVLPDOQL SURPMHU
PLQLPDOQL SURPMHU
VUHGQMD GHEOMLQD VWLMHQNH GHOLMD
PRGXO HODVWLPQRVWL
PRGXO VDYLWOMLYRVWL
IDNWRU REOLND iHOLMD
PRGXO VPLPQRVWL
YLVLQD X]RUND
ORPQD 4LODYRVW
ODWHQWQD WRSOLQD WDOMHQMD
GXOMLQD OLQLMD SUHNR GHOLMD
GXOMLQD OLQLMD SUHNR VWLMHQNL
XNXSQD GXOMLQD OLQLMD
PDVD X]RUND
SRYHUDQMH
EURM UHOLMD

utHOLMD EPRM UHOLMD SR FP

03D
03D

EURM UHOLMD QD NUX&QLFL

EURM WRpDND NRMH OHAH SRORYLpPQR QI
EURM WRpDND NRMH OHAH SRWSXQR QD |
EURM (HOLMD XQXWDU NUXAQLFH
HOHNWULPpQL RWSRU

GLQDPLPND L]JGUAOMLYRVW

YODpQD pYUVWRIID
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WODpPQD pYUVWRUGD

WHPSHUDWXUD WDOL&WD
PDNVLPDOQD UDGQD WHPSHUDWXUD
PLQLPDOQD UDGQD WHPSHUDWXUD
YROXPQL XGLR UHOLMD

YROXPHQ X]RUND

VSHFLILPQD DSVRUSFLMD HQHUJLMH
HILNDVQRVW DSVRUELUDQH HQHUJLMH
DULWPHWLPND VUHGLQD

OLQHDUQL NRHILFLMHQW WRSOLQVNRJ U
GHIRUPDFLMD SUL WODpPQRP RSWHUHUGHQ
LVWH]DQMH

GHIRUPDFLMBP NRG 1
IDNWRU JXELWND
WRSOLQVND YRGOMLYRVW

JXVWRID

JXVWRUD DOXPLQLMD

UHODWLYQD JXVWRD

QDSUH]DQMH

SODWR QDSUH]DQMD
SRUR]JQRVW

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'"UDAHQ 3HQGLU 'LSORPVNL

6%a(7$.

8 UDGX VX RSLVDQH PHWDOQH SMHQH NRMH VX UHODWLY C
SRUR]QD VWUXNWXUD WH VYRMVWYD NRMD SURL]JOD]H L] WH
L SRQDMYL&AH RYLVH R QDpLQX SURL]JYRGQMH L SROD]JQRP
SMHQD PRaH ELWL YL&H LOL PDQMH SRUR]QD OHOLMH PHWI
UD]J]OLPLWRJ REOLND L YHOLPpLQH 6 REJLURP GD UD]JOLpPpLWL
PHWDOQLK SMHQD QXaQR MH SURYRGLWL UD]OLPLWD LV
QHUD]JRUQD 8 HNVSHULPHQWDOQRP GLMHOX UDGD X]JRUFL
XSMHQMDYDQMH WH QMLKRYLP UD]JOLpLWLP PDVHQLP XGN\
SRGUADQH UHQGJHQVNH WRPRJUDILMH &7 NDNR EL VH GRE
XYLGD X QMLKRYX PRUIRORJLMX 1DNQDGQR VX SURYHGH
PHKDQLpNLK VYRMVWDYD |]D UDJ]OLpLWH NHPLMVNH VDVWDY

.OMXpQH ULMHpL OHWDOQH SMHQH UDPpXQDOQD WRPRJUDII
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6800$5<

7KLY WKHVLVY GHVFULEHV PHWDO IRDPV ZKLFK DUH D UHOD\
LV D SRURXV VWUXFWXUH DQG SURSHUWLHYVY UHODWHG WR V
GHSHQGLQJ RQ WKH PDQXIDFWXULQJ PHWKRG DQG WKH PH'
RI SRURVLW\ OHWDO IRDP FHOOV FDQ EH HLWKHU FORVHG
VLIHV 'XH WR WKH VLJQLILFDQW LQIOXHQFH RI PDQXIDFW;
IRDPV LW LV QHFHVVDU\ WR FRQGXFW GLIITHUHQW H[SHULP
RUQRQGHVWUXFWLYH 7KH H[SHULPHQWDO SDUW RI WKLV W
IRDPLQJ DIJHQWYV DQG WKHLU GLITHUHQW TXDQWLWLHV 7
FRPSXWHG WRPRJUDSK\ WR REWDLQ WKHLU ' PRGHOV IRU F
VDPSOHYV ZHUH VXEMHFWHG WR WHQVLOH WHVWLQJ WR HYV
FKHPLFDO SURSHUWLHYV IRU WKH VDPH PDQXIDFWXULQJ PHYV

.H\ ZRUGV PHWDO IRDP &RPSXWHG 7RPRJUDSK\ &7 WHQV

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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892

OHWDOQH SMHQH SUHGVWDYOMDMX PDWHULMDOH UHOLMD
DOXPLQLM 2SUHQLWR SMHQH SUHGVWDYOMDMX KRPRJHQ X
PDWHULMDOL VYH VX YLaA4H SUHGPHW LVWUDALYDQMD ]ERJ
VWYDUDQMD NRPSR]JLWD NDNR EL VH PDNVLPDOQR LVNRU
VPDQMLOD QHJIJDWLYQD VYRMVWYD 3UYL VX VH SDWHQWL S
SRVWXSNX XNOMXpLYDOL aLYX &a4WR QLNDNR QLMH PRJOR
RIELOMDQ X]OHW QD SROMX SMHQDVWLK PHWDOD SRpLQMI
PHWRGH SURL]JYRGQMH 3URWHNOLK GHVHWOMHUD PQRJL \
SRpHOL GRELYDWL VYRMX ]JDPMHQX NRUL&GAWHQMHP XSUDYR
VYH pHd0H VWDYOMDMX QD SUYR PMHVWR NDGD MH ULMH[
UD]J]QROLND L X XSRWUHEL VX ]D YRMQH L FLYLOQH VYUKH O
DSVRUELUDWL HQHUJLMX aWR LK pLQL LGHDOQLPD ]D DX
PDWHULMDOLPD NRML VH WUHQXWQR NRULVWH NDR DSVRUE
SMHQD PRJX SRGQLMHWL ]QDpDMQR YL4H WHPSHUDWXUH

YUHPHQRP LVWLVQXWL SROLPHUQH SMHQH L] YHULQH WDNY
SURL]JYRGQMH RGQRVQR NRPSOHNVQRVW SRVWRMHULK PHYV

OHWDOQH VH SMHQH QDMpH&iUH SURL]YRGH RG DOXPLQLMD
XYMHWRYDQRJ UHODWLYQR QLVNRP WHPSHUDWXURP WDOL:
WLWDQLM 7L EDNDU &X PpHOLN QLNDO 1L « 6YRMVWYD
PDWHULMDOD DOL L R QDPLQX SURL]YRGQMH WH SRUR]JQRV
SMHQH

,DNR VH PHWDOQH SMHQH UD]YLMDMX NDR VDPRVWDOQL P
pLMD MH MH]JUD VDpLQMHQD RG PHWDOQH SMHQH NRMD WD
WH VH SRQD&ab NDR DSVRUEHU HQHUJLMH XGDUD DOL L ]YX

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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3RpHWNRP VWROMHUD |[DSRpPLQMH UD]JYRM GHOLMDVWLK
SRSXW NRVWL LOL GUYD 1MLKRYD LK JXVWRUD pLQL SRA&H
ELOD XVPMHUHQD SUHPD SURQDODVNX QDPMHQD X NRMLPD
SRVWRMHUL PDWHULMDOL X] YHOLNX SUHGQRVW PDOH JXV\
SXWD VSRPLQMH JRGLQH 7DGD MH REMDAQMHQ SRVWX
SOLQD X UDVWDOMHQL PHWDO WH SRVWXSDN GRGDYDQM
NDUERQDWD8 SR&REHWNX MH SUREOHP ELR GRELYDQMH VWDE
XEUL]JDYDQMD LQWHUWQRJ SOLQD X UDVWDOMHQL DOXPLQ
LVWUDALYDQMD QD WHPX PHWDOQLK SMHQD VYHGHQD QD P

JRGLQD NDVQLMH X 6$%' X VH SRPLQMX R]JELOMQLMH UD]Y
UD]YLR MH SRVWXSDN SURL]YRGQMH PHWDOQH SMHQH X] SH
]D OMXGH %LOD MH WR QDNRQ GXJRJ QL]D JRGLQD QD]QD
SURSDVWL > @

3REROM&DQD YHUJLMD 'H OHOOHURYRJ SDWHQWD XSMHQME
KLGULG NRR VUHGVWYR |D XSMHQMDYDQMH 8] WLWDQLMH
SRND]DR GREULP DJHQVRP 3UREOHP MH L GDOMH ELOD VW
VX HNVSHULPHQWLUDOL V YLVRNLP WODNRYLPD XEUL]JDY
SUHXUDQMHQL UDVSDG > @

5DVW QD SRGUXpMX PHWDOQLK SMHQD L QMLKRY SRpHWDN

JRGLQH NDGD ]JQDQVWYHQLFL SRSXW -RKDQD %MRUN
REMDYOMXMX YL&H RG SDWHQDWD X 6$' X 1HNL VX pDI
PHWDOQLK SMHQD > @

7YUWND (WK\O &RUSRUDWLRQ MH X] SURL]JYRGQH SRVWX
REOLNRYDQMD SMHQD QD NRQDpDQ SURL]JYRG 8YHOL VX N
ODPLQLUDQMD 7YUWND MH SURYRGLOD LVWUDALYDQMD QD
PHWDOD RVLP DOXPLQLMD > @

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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6YRMVWYD PHWDOQLK SMHQD YDULUDMX XVOLMHG UD]QLK
PRJX GDYDWL UD]OLpLWD VYRMVWYD RYLVQR R JXVWRUL
RWYRUHQRVWL LOL ]DWYRUHQRVWL UHOLMD« 5D]OLpPpLWL ¢
NRQDpPpQRJ SURL]JYRGD > @

6YRMVWYD PHWDOQLK SMHQD VH LVSLWXMX SR WRPQR GHIL
PHWDOQH SMHQH PRAH ]D LVWR LVSLWLYDQMH UH]XOWLL
LVSLWLYDQMD PRUDMX ELWL QRUPLUDQD VD VWURJR RGUH}Y

2SUHQLWR VX PHWDOQH SMHQH GREUL SURYRGQLFL HOHNW
awR LP RPRJXuDYD YLVRNH UDGQH WHPSHUDWXUH 1D DOX
DOXPLQLMHY RWRMG GBWWVOHOXMH DQWLNRUR]JLYQR > @

&LMHQD LP MH YLVRND JERJ QHGRYROMQR UD]JYLMHQRJ SR
XSRWUHEX LDNR VX LP PRIXUQRVWL XSRWUHEH L]QLPQR YH
]DVLIXUQR VYH pH&UH ELWL SULNODGQD ]DPMHQD ]D QML
QHSRUR]JQRJ PHWDOD 3ULPDUQR VH PHWDOQH SMHQH S
DVSRUELUDWL YHOLNH NROLPpLQH HQHUJLMH 'D EL PHWDO((
SRVMHGRYDWL GREUD PHKDQLpND VYRMVWYD 8YMHWL QDS
GLMHORP NRULVWH VX WODpPpQD QDSUH]IDQMD 6KRGQR WR
VYRMVWDYD VX XSUDYR WODpPpQD LVSLWLYDQMD 6OLND SU
PHWDOQH SMHQH 8] WODN SMHQH VH MR& LVSLWXMX L QD

SRVHEQR SRYROMQR VYRMVWYR PHWDOQLK SMHQD MH QM
QHSRUR]QLP PHWDOLPD 2YLVQR R QDpPLQX SURL]JYRGQMH
SURL]JYHGHQD L]JQRVL JXVWRUH YDULUDMX awR MH SRUR]Q

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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naprezanje g, MPa

povecanje gustoce

clastiéno podruéje »

+ Gubitak stabilnosti

deformacija 5 %

60LND 'LMDJUDP WOBpPp@RJ QDSUH]DQMD

OHWDOQH SMHQH VH GLMHOH QD SMHQH RWYRUHQLK L ]DW
ULMHp VYRMVWYD PRJX ELWL GLMDPHWUDOQR VXSURWQD

OHWDOQH SMHQH X XVSRUHGEL V GUYRP SRUR]JQH JUDYH LP
QD SRYLAHQLP WHPSHUDWXUDPD OHKDQLPND VYRMVWYD C
VPMHUX YODNDQD GRN VX X VOXpDMX RSWHUHUHQMD RNRP
SRVMHGXMX EROMD PHKDQLpND VYRMVWYD 9HOLND SUHG
VWDELOQRVWL WH RWSRUQRVWL QD YDQMVNH XWMHFDMH
DVSHNWD GUYR MH LSDN SRYROMQLML PDWHULMDO L ]JERJ

OHWDOQH SMHQH X XVSRUHGEL V SROLPHUQLP SMHQDPD |
PHKDQLpPpND VYRMVWYD NRMD SRVHEQR GROD]H GR LJ]UD&DM

LIRODFLMVND VYRMVWYD VX JHQHUDOQR QHaAWR EROMD NF
SMHQD MH L]QLPQR OR&D GRN PHWDOQH SMHQH SRND]XMX
SROLPHUQLK SMHQD MH SXQR PDQMD RG PHWDOQLK SMHQD

7DEOLFD SULND]XMH YULMHGQRVWL UD]JOLPpLWLK VYRMVWI

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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7TDEOLFD 6YRMVWYD PHWDOQLK SMHQD GRELYH@LK UD]JOLpl

6YRN 3RVWXSDN &\P $OXC | $0SI | '82&(/| ,1&
PDW!I $ 6L $ $ $ 1
HODWLYQ
WLS ]DWY RWY

PRGXO HODVWUKpPQRVWL |*3D

PRGXO VPLpQ *
PRGXO VDYLWC(,
3RLVVRQ|
WODpPpQD pYU'Ep
YODpPQD pYUVE
GLQDPLpPND L]GU &
GHIRUPDWOD H
LVWE A
IDNWRU JXIK
ORPQD &LODRRVW |03D
WDOLA&T
PDNVLPDOQD UD 7op
PLQLPDOQD UDC7,
VSHFLILPQL WRSO &
WRSOLQVND YRG O
WRSOLQVND U . D
ODWHQWQD WRSO /
HOHNWULD £

OHWDOQH SMHQH V RWYRUHQLP GUHOLMDPD

1DM]QDpDMQLMH VYRMVWYR NRG SMHQD V RWYRUHQLP uUHC
VYRP RNUXAHQMX 1MLKRYD MH VWUXNWXUD VOLpQD VSXay
SULND]DQD VWUXNWXUD PHWDOQLK SMHQD VD |IDWYRUHQLP
SURYRGQLFL WRSOLQH WH VX SRJRGQH ]D SURL]JYRGQMX L]

SMHQH V RWYRUHQLP UHOLMDPD X NRPELQDFLML V UD]OLpL
VYUKX ILOWULUDQMD 2YLVQR R YHOLpPLQL UHOLMD PRJXUH
SULND]DQH VX UD]J]OLPpLWH YHOLPLQH UHOLMD PHWDOQLK S

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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6OLND 6SXAYDVWD VWUXNWXUD PHWDOQH SMHQH V RWYRUHC
PHWDOQH SM3QH E

6OLND SBRUR]QRVW PDJQH]LMHYH SMHQH > @ D E F

OHWDOQH SMHQH VD |IDWYRUHQLP UHOLMDPD

OHWDOQH SMHQH VD |DWYRUHQLP GHOLMDPD NDUDNWHUL]I
utHOLMH 7DNYH SMHQH LPDMX QH&WR EROMD PHKDQLpPpND
UHOLMDPD 6KRGQR WRPH QMLKRYD MH SULVXWQRVW GRPL
V RWYRUHQLP UHOLMDPD SUHYODGDYDMX X IXQNFLRQDOGC
VSRVREQRVWL GD DSVRUELUDMX HQHUJLMX PHWDOQH SMH
SsuLJXaxMx XGbuUu L YLEUDFLMH 3MHQH VD |]DWYRUHQLP UH
VYRMVWYD DOL QMLKRYD FLMHQD MH GDOHNR YHUD RG NR(

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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2VQRYD ]D GRELYDQMH PHWDOQH SMHQH MH PHWDO NRML I
bYUVWH NUXWH IRUPH 5D]OLPLWL QDPLQL GRELYDQMD P
VYRMVWYLPD SRSXW JXVWRi{iH WODpPQH pYUVWRiUH LOL ND
QDpPLQL GRELYDQMD PHWDOQLK SMHQD DOL VH QDMpHA&UGH |
L NRPSOHNVQRVWL SURL]YRGQMH 3URL]YRGQMD VH PR&H S
VWYDUDQMH PHWDOQH SMHQH X UDVWDOMHQRM ID]L
VWYDUDQMH PHWDOQH SMHQH X pYUVWRM ID]L

VWYDUDQMH PHWDOQH SMHQH HOHNWURWDORAHQMHP L
VWYDUDQMH PHWDOQH SMHQH WDORAHQMHP L] SDUQH |

X X X X

7DEOLFD SULND]XMH QHNH RG SRVWXSDND SURL]JYRGQMH

7TDEOLFD 1HNL SRVWXSFL SURL]®RGQMH PHWDOQLK

PHWDOQH SMHQH

PHWDOQH SPUH UDVWDOMHQL PHWDO SUD&GNDVWL

WDORAHQMH X$8BQNRBYDQNMNBWHULUD QHIH&X\SORWLHKP LMV NF
ID]H UDVSUaGXMXUNKJIOL WDORAaHQMH

DJHQVRP
]JDUREOMDYDQMH SOLQD
GLUHNWQR

XSMHQMDYDQMRULEUPRMH NDaH

JDVDU SRVWRYBIEDQAMH RNR
SXOLOD

OLMHYDQMH
VLQWHULUDQMH SUDKD
WDOMHQMHL]EL \WIOQ@R.D Q D

SUDKD
HNVWUXGLUDQMH

REOLNRYDQMWHADYLQH|PHWDO +
QDAWUFDYD/QQWRHOALP H U

UHDNFLMVNR
VLQWHULUDIQMH
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6WYDUDQMH PHWDOQH SMHQH L] UDVWDOMHQH ID]H

2YD VNXSLQD SRVWXSDND ]D SURL]YRGQMX PHWDOQLK SMF
WDOL&WD 2YLP SRVWXSNRP VH PHWDOQH SMHQH PRJX GRE!
SRSXW OLMHYDQMD X] SRPRU SROLPHUQLK SMHQD LOL SXQl

8SMHQMDYDQMH V UDVSU&AXMXuLP DIJHQVRP

3RVWXSDN XSMHQMDYDQMD V UDVSU&XMXiLP DJHQVRP NDU
SMHQH L] PHWDOD QH NRULVWH SOLQRYL ]D IRUPLUDQMH F
WHPSHUDWXUDPD UDVSDGDMX WH RVOREDYDMX SOLQ NRML
RYRJ SRVWXSND SURL]YRGQMH DOXPLQLMHYLK SMHQD SUL
WDOLQX DOXPLQLMD 'RGDYDQMHP NDOFLMD YLVNR]JQRVW D
RNVLGD =DWLP VH GRGDMH DJHQV ]D XSMHQM DOWDHENDE L QDM
VH ]DJULMDYD QD WHPSHUDWXUX RG RNR U& 3WR MH ]C
DJHQVD NRML VH SUL WRM WHPSHUDWXUL UDVSDGD QD YR
]JDUREOMHQ X PHWDOX pLPH QDVWDMX PMHKXULiUL RGQRV!
PRJX GRELWL SMHQH SRUR]JQRVWL GR 3 MRHE)HR @ Q R WX O W/ |
SRVWXSNRP QDJLYDMX VH $OSRUDV D SRVWXSDN QMHQRJ C

60LND SRVWXSDN GRELYDQM® @®SRUDV PHWDOQH

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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8SMHQMDYDQMH XEUL]JDYDQMHP SOLQD

2YD VH PHWRGD SULPDUQR NRULVWL ]D DOXPLQLMHYH S
DOXPLQLMHYH OHJXUH pLVWL DOXPLQLM LOL QMLKRYD PMI
WDOMHQMD QDNRQ pHJD VH GRGDMX VWDELQD|IDWRUILFERS.
NDUELGD 6L& 7L VWDELOL]DWRUL VOXaH ]D LIEMHJDYDQWN
PDQMLK XUXabDYDQMD PMHKXULUD LOL L]JODVND SOLQD QD
SOLQ NRML VH XEUL]JDYD X UDVWDOMHQL PHWDO 1DMpH
SBEUL]JDYDQMH VH YUaL SRG SULWLVNRP NUR] VYRMHYUVWD
JGMH VH vXaL L SUHNR SRNUHWQH WUDNH SROXSURL]YRG
SRVWXSNRP PRIJX GRELWL PHWDOQHK>BMHQH BN BWRHIPA RGRJ
SRVWXSND MH aWR SXQR SDUDPHWDUD LPD YHOLNL XWMHF
XEUL]JDYDQMD SOLQD VYRMVWYD POD]J]QLFH WH EU]JLQD SF
VSUHPQLND PRUDMX ELWL NRQWUROLUDQL NDNR EL VH GRE

6OLND 8SMHQMDYDQMH XEUL]JDYD®OM®P SOLQD X UDV

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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OHWDO £ SOLQ HXWHNWLpPNR VNUXULYDQMH

'LSORPVNL

2GUHYyHQL PHWDOL SRSXW PDJQH]LMD LOL VUHEUD PRJX
3UuLPMHU VX YRGLN WH NLVLN =DJULMDYDQMHP PHWDOD S
YRGLNRP LOL NLVLNRP QDVWDMX HXWHNWLpPpNL VXVWDYL G
WLP XYMHWLPD SOLQ L] DWPRVIHUH SURGLUH X UDVWDOM
PHWDOD GRN SOLQ RVWDMH ]JDUREOMHQ XQXWDU NUXWLQ
PMHKXULUH NDUDNWHULVWLpPpQH ]D PHWDOQH SMHQH 9HO
DWPRVIHUL L QMHJRYRP WODNX 6YRMVWYD WDNR SURL]YH
WH NHPLMVNRP VDVWDYX RVQRYQRJ PHWDOD 6OLND SULN
WODNRYLPD WH YLVLQL SUHVMHND X]J]RUND 6 RE]JLURP GD P/
KODYHQMD UD]JOLpLWH VWUXNWXUH UH VH SRVWLUL UD]OLD

NUR] ub]OLpLWD PMHVWD SUHVMHND 6OLND VKHPDWVNL
SRVWXSNRP > @ > @

60LND OHWDO SOLQ HXWH®WLpPNR VNUXULYDQMI

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND ORUIRORJLMD SRUR]JQH VWUXNWXUH 0J 08 @&Q OHJXL

ILMHYDQMH X NDOXSH

.RQWLQXLUDQR OLMHYDQMH VH ]DVQLYD QD NRQVWDQWQR
NDOXSD KODGL WH QDVWDMH SROXSURL]YRG VSUHPDQ ]D F
NDOXSQLN VH VWDYOMDMX NDOXS WH VLURYLQD ]D WDOMH
XQXWDU NDOXSQLND OHOLMH PHWDOQH SMHQH QDVWDMX
]JDUREOMHQ SOLQ 9HiUL WODN SOLQD X NDOXSQLNX UH]XOW
VH VDPLP WLPH SRYHUDYD SRUR]JQRVW SROXSURL]YRGD ¢
SURL]YRGQMH PHWDOQH SMHQH SRVWXSNRP NRQWLQXLUDQ

60LND 6KHPDWVNL SULND] NRQWLQXLU®QRJ OLMHYDQ

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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ILMHYDQMHP X] SRPRU SXQLOD RG SROLXUHWDQD PRJXuUH N
SROLPHUQD SMHQD VH LPSUHJQLUD SUHPD]RP RWSRUQLP (
VWDYOMDMX X NDOXS NRML VH LVSXQMDYD UDVWDOMHQLP |
KODYyHQMD SROLPHUQD SXQLOD VH XNODQMDMX WH RVWDMF
QD]LY |D SMHQH GRELYHQH RYLP SRVWXSNRP MH '82&(/ L &F
PHWDOQLK SMHQD OLMHYDQMHP X] SRPRU SROLPHUQLK SXC
JHRPHWULMH PRJXUH MH NRULVWLWL L SROLPHUQX SMHQX

OLMHYDQMD X] SRPRU SROLPHUQH SMHQH MH QD VOLFL >
60OLND ILMHYDQMH RNR @HOLMDVWLK SXQLOD
60LND ILMHYDQMH SRPRUX@SROLPHUQH SMHQH

JLMHYDQMH V DJHQVRP X REOLNX SUHNXUVRUD QH JDKWMHY
NRPRUX V SOLQRP SRG WODNRP 3UHNXUVRU MH PMH&DYLQ
WH VH SURL]YRGH QHNLP RG SRVWXSND NRPSDNWLUDQMD

HQUTXDO &KDQQHO $QJXDIPUSRMNVXERRP VH VPDQMXMX WUR

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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]JERJ PDQMLK NROLpPpLQD XSRWULMHEOMHQRJ DJHQVD ]D
MH WD a4WR JRWRYR GD QHPD aNDUWD X SURL]JYRGQML 8OLI!
GRYRGL GR XSMHQMDYDQMD 7DOMHYLQD LVSXQMDYD SUF
]DJULMDYD SUHNXUVRU SUL pHPX GROD]JL GR RVOREDYDQMD

VKHPDWVNL SULND]XMH SRVWXSDN SURL]JYRGQMH PHWDC
SUHNXUVRUD > @

60LND ILMHYDQMH PHWDOQH SMHQHV@JHQVRP X REC

ILMHYDQMH GLUHNWQLP XEUL]JDYDQMHP SOLQD VH NRULVW
PP aLURNLP NHUDPLpNLP NDOXSLPD =UDN SRG SULWLVNRP
7DOMHYLQD QDMSULMH LVSXQMDYD NDOXSQLN WH VH VSXa
VHNXQGL NDOXS VH YDGL L] NDOXSQLND NDNR EL VH PHWDC
SULND]XMH SRVWXSDN SUHFL]QRJ OLMHYDQMD V GLUHNWAQL

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND SBUHFL]QR OLMHYDQMH V GREUBNWQLP XEUL]JD

SRYHUDQMHP WHPSHUDWXUH OLMHYDQMD PRaH VH GRELWL
YL&AH aNDUWD WH VH SRYHuUDYD JXVWRuUD 2YLP VH SRVWXSN
XVSRUHGEL V GUXJLP SRVWXSFLPD > @

ILMHYDQMH PHWDOQLK SMHQD SRG YLVRNLP WODNRP VH ]I
NDOXS YHOLNRP EUJLQRP 70DN RG QHNROLNR GHVHWDND
NRPSOHWQRJ NDOXSD 8 RGQRVX QD XRELPDMHQL WODpQL ¢
YHUL $JHQVL ]D XSMHQMDYDQMH VX QDMpHEIH WLBNDQLM]
RGDELUX DJHQVD YHOLNX XORJX LPDMX WHPSHUDWXUD L

SULQFLS OLMHYDQMD SRG YLVRNLP WODNRP > @

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND ILMHYDQMH SRG YLVRNLP WODNRP> @& SRPLPQL G

7TDOMHQMH JELMHQRJ SUDKD

2YDM SRVWXSDN VH VYUVWDYD X SRVWXSNH SURL]JYRGQMH
GR XSMHQMDYDQMD PRAaH GRiUL L GRN MH RVQRYQL PHWDO |
SURL]JYRGQMRP SUHNXUVRUD OHWDOQL VH SUDK PLMH&D \
KRPRIJHQX FMHOLQX 3URFHV MH NRQWLQXLUDQ L L]JYRGL
PDQMH GLMHORYH NDNR EL ELR ODNAL |]D UXNRYDQMH =DWI
]DJULMDYDQMD DJHQV XQXWDU SUHNXUVRUD RVOREDYD S
DJHQV VH QDMpH&UH NRULVWL WLWDQLMHY KLGULG LOL NDC
KLGULG SRpLQMH UDVSDGDWL MH L]QDG U& D NDOFLN
WHPSHUDWXUH WDOMHQMD DOXPLQLMD 'R]JLUDQMHP NROI
SRUR]QRVW RGQRVQR JXVWRUD PHWDOQH SMHQH 1HGRVWD
YLVRNRJ WDOL&AWD WH QHPRIJXUQRVW NRQWUROLUDQMD YF
NRUDNH X SURL]YRGQML PHWDOQLK SMHQD WDOMHQMHP ]EI

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND SBRVWXSDN SURL]YRGQMH PHWDOQLKRSMHQD WDO

6WYDUDQMH PHWDOQH SMHQH L] pYUVWH ID]H

2YD VH VNXSLQD SRVWXSDND SULPDUQR SULPMHQMXMH ]D F
IDJH JHQHUDOQR LPD EROMX NRQWUROX QDG PRUIRORJLMRI
L] WHNXGUOH IDJH 3RVWXSFL VWYDUDQMD PHWDOQLK SMHQD
VDGD VH QLMHGDQ SRVWXSDN QLMH SRND]DR NDR XQLYHU
2YLVQR R WRPH NRMX MH PHWDOQX SMHQX SRWUHEQR SURL

6LQWHULUDQMH PHWDOQRJ SUDKD

6LQWHULUDQMH PHWDOQRJ SUDKD MH QDMMHGQRVWDYQLM|
YHULQX GUXJLK SRVWXSDND SRSXW VLQWHULUDQMD NRULA&
QD NRMRM VH RGYLMD SRVWXSDN MULQWHBUUDGIRR WH R QLYN
]QDpDMQD XaWHGD HQHUJLMH NRMD EL VH SRWURALOD SU
OHWDOQL VH SUDK QH PRUD NRPSDNWLUDWL XNROLNR MH S
NRQDpQL UH SURL]JYRG LPDWL PDQMX SRUR]JQRVW L YHUOX
VLOQOWHULUDQMD PHWDOQRJ SUDKD 3UDK VH VWDYOMD X S
ORJXUH MH NRULVWLWL RGUHYHQL NDOXS NDNR EL VH GREL

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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]D NRODpQD VYRMVWYD SMHQH IDMYHUD SRURJQRVW VH
QDMPDQMD pYUVWRUD SMHQH > @

60LND 6LQWHULUDQMH PHWDOQRJ SUDKD D EH] NRPSDNWLU
EH] ND®X®D

=DUREOMDYDQMH SOLQD

SRVWXSDN |]DUREOMBIVY GIVIV SDERO®OWQYE QD NRPSDNWLUL
SUDKD NDNR EL VH L]PHYyX pHVWLFD SUDKD ]JDURELR SOLQ
]D SURL]YRGQMX SMHQD RG WLWDQLMD L QMHJRYLK OHJXUL

QD U& VDWL =DWLP VH GRGDMH DUJRQ $U X] SRVWXSI
U& L RWSULOLNH 03D X WUDMDQMX RG VDWD 7DNDY
aDUHQMD SUL WHPSHUDWXUL RG U& WH WUDMDQMX I

HNVSDQGLUDQMD DUJRQD 2YLP VH SRVWXSNRP GRELMH WL
]OQDpDMQR RYLVL R WODNX SOLQD > @

JRUPLUDQMH PHWDOQH SMHQH X] SRPRU SXQLOD

8] SRPRU SXQLOD PRJXUH MH SURL]JYHVWL PHWDOQH SMHQH
VH PLMHADMX V PHWDOQLP SUDKRP L YH]JLYRP NRMH REDY
SRYUGLQX SXQLOD NRMD VH NDVQLMH XNODQMDMX 2YLVQFR
utH PHWDOQH SMHQH UD]JOLpLWLK VYRMVWDYD 9ROXPQL XG
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VX QDMpH&UH LJUDYyHQD RG SROLPHUD LOL QDWULMHYD NOF
XNORQLWL EH] REWHUHQMD VWUXNWXUH SMHQH VH PRA&H N
SUDKD SUHED VH QD RGUHYHQL REOLN WH VH SRWRP SXQL
RWDSDQMHP 1DMMHGQRVWDYQLMD PHWRGD L]|GYDMDQMD
XNODQMDQMD VH PRUD SUDYLOQR SURYHVWL NDNR QH EL
SXQLOD SRWSXQR RWRSLOD RWDSDOR PRUD PRiL SURUL ¢
]QDpPL GD VH RYLP SRVWXSNRP XVSMH4QR SURL]YRGH MHGI
XNORQH VYD SXQLOD WDNDY VH REUDGDN VLQWHULUD NDN
VOLpDQ NODVLPQRP VLQWHULUDQMX PHWDOQRJ SUDKD X]
XNODQMDQMD SXQLOD 6OLND VKHPDWVNL SULND]XMH SU
VLQWHULUDQMD > @

6OLND 'RELYDQMH PHWDOQH SMHQH>X]@RPRi{ SXQLOD
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6LQWHULUDQMH NRULAWHQMHP aXSOMLK PHWDOQLK NX

-HGQD RG QDMMHGQRVWDYQLMLK PHWRGD VWYDUDQMD S
PHWDOQLK NXJOLFD 3RVWXSDN SRpLQMH SUHYODpPHQMHP F
SROLVWLUHQD -HGDQ RG SRVWXSDND MH GD VH NHPLMV
SROLPHUQH NXJOLFH 'UXJL MH NRUL&G&WHQMH SRVHEQLK
SROLPHUQLP NXJOLFDPD 1D VOLFL VKHPDWVNL MH SULN
PHWDOQRJ SUDKD RNR NXJOLFD SUL pHPX SROULDW@LIHQ L]

SULND]DQH VX PHWDOQH SMHQH GRELYHQH RYLP SRVW)
OHWDOQH aXSOMH NXJOLFH MH PRJXUH GRELWL L LVSXKL"
SROLVWLUHQD NUR] NRDNVLMDOQH POD]JQLFH NRMD VH QL
PHWDOQRJ SUDKD X PHYyXSURVWRU NXJOLFD GRELYDMX VF
SUHGQRVW RYH PHWRGH MH GRELYDQMH MHGQROLNLK UHOL

6OLND 6LOQWHULUDQMH a%S@MLK PHWDOQLK NXJ
6OLND OHKDQLpPND LVSLWLYDQMD PHWDOQH SMHQH GRELYHQ
> @
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6WYDUDQMH PHWDOQH SMHQH NHPLMVNLP WDORAHQMHI

SRVWXSDN NHPLMVNRJ WDORAHQMD L] SDUQH ID]JH &9' ]DV(
VWDQMX QD SROLPHUQX SMHQX 2YLP SRVWXSNRP VH XV
WUJRYDpPNRJ QD]JLYD ,QFRIRDP 3XQLOD VH SURL]JYRGH QD
SRVWXSNRP QLNORY NBHUBRQLMDYID &]DWYRUHQRM SRVXGL
SDUD 7D VH SDUD KYDWD ]D SRYU&GLQX SROLXUHWDQD L W
QDVWDORJ VORMD QD SROLXUHWDQVNRM SMHQL RYLVL R NF
SROLXUHWDQVND SMHQD L]ODaH QLNORYRM SDUL 1DNRQ
WRSOLQVNLP SRVWXSNRP LOL NHPLMVNLP RWDSDQMHP 60L
SMHQH WDOR&AHQMHP L] SDUQH ID]JH > @ > @

60LND BURFHV SURL]YRGQMH QLNORYH@MHQH WDORAI

6WYDUDQMH PHWDOQH SMHQH HOHNWURWDORAHQMHP L

2YL SRVWXSFL QLVX pHVWL X SULPMHQL JERJ YLVRNH FLMHC
IDJH MH VOLpDQ WDOR&AHQMX L] SDUQH ID]JH X] UDJOLNX DJ
HOHNWURWDOR&HQMD L] WHNXUH ID]JH PHWDOQL VH LRQL
2GUHYyHQH SROLPHUQH SMHQH SULMH QDQR&HQMD PHWDOQ!
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SUHPD]RP =D WX VYUKX VH PR4H XSRWULMHELWL SULPMHU
LRQD SROLPHUQD VH SMHQD XNODQMD WRSOLQVNLP SRV
VKHPDWVNL SULND]XMH SRVWXSDN SURL]JYRGQMH PHWDOC
SMHQX > @ > @

60LND SBURL]YRGQMD PHWDOQH SMHQ® SURFHVRP HO}I

$GLWLYQD SURL]YRGQMD PHWDOQLK SMHQD

$GLWLYQD SURL]YRGQMD SR]JQDWLMD SRG QDJLYRP ' SULQ
PHWDOQLK SMHQD ORJXUQRVW VWYDUDQMD X]RUND LGHQV
LJUDGL NRPSOHNVQLK VWUXNWXUD SRSXW LPSODQWDWD X
SURWRWLS PHWDOQH SMHQH 3RVHEQD ]QDpDMND DGLWLYQ
YUOR PDOH SURL]YRGH NRML VYRMLP GLPHQ]J]LMDPD RGJF
$GLWLYQD SURL]YRGQMD PRJXiUD MH NUR] QHNROLNR SRVV
SULPMHULFH ODVHUVNLP VLQWHULUDQMHP LOL WDOMHQMH|
R SRVWXSNX SURL]YRGQMH PR&H ELWL VYUVWDQD X VWYD
3ULPMHU VWYDUDQMD L] pYUVWH ID]JH MH SULQWDQMH SRF
PHWDOQL SUDK 6HOHNWLYQR ODVHUVNR VLQWHULUDQMH S
WHNXUH IDJH ,JUDGD PHWDOQLK SMHQD DGLWLYQLP SRVWX
XODJDQMD WH L]JUDGD SURL]YRGD WUDMH GX&H QHJR NRG

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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DGLWLYQD SURL]JYRGQMD NRULVWL NRG SURL]JYRGD YLVRNL
SRGUXpMX PHGLFLQH L ELRPHKDQLNH $GLWLYQD SURL]YR(
PRIXUQRVWL MHGQRVWDYQRJ REOLNRYDQMD VORAHQLK GLJ

6OLND 3URWRWLS QDGRPMHVWND OMXGVNH NRVWL RG 7L $O
WDOMHQMD VQRSR® HOHNWURQD

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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OHWDOQH SMHQH VYH VX pH&UH X XSRWUHEL WH VYH YL&H
'DOMQMLP UD]JYRMHP SRVWXSDND SURL]JYRGQMH VYRMVWYD
8 RYRP GLMHOX UDGD RSLVDQH VX QHNH RG QDMpHauULK SU

, QGXVWULMVND XSRWUHED PHWDOQLK SMHQD

OHWDOQH SMHQH ]JERJ VYRMLK PRJXUQRVWL XSLMDQMD YL
YLEUDFLMH QSU LQGXVWULMVNH EX&LOLFH 8SRWUHED F
EXALOLFD SRYHUDYD YUHPHQVNL SHULRG L]PHYyX VHUYLVD
RSUDYGDYDMX VYRMH SRpHWQH YLVRNH WUR&GNRYH > @

1RVLYL GLMHORYL LQGXVWULMVNLK VWURMHYD PRUDMX EL
PDVH ELOR EL SRAHOMQR GD VX A&WR ODNA&L 1D VOLFL
QDSUDYOMHQD RG DOXPLQLMH SMHQH > @

60LND 1RVLYD JUHGD RS EOXPLQLMHYH SMHQH

$XWRPRELOVND LQGXVWULMD SUDWL YLVRNH VLJXUQRVQ]
VSRVREQR&UX DSVRUSFLMH HQHUJLMH L PDOR JXVWR{RP S
HOHPHQDWD 1D VOLFL SULND]DQ MH SUDJ YUDWD L] MHC
VLIXUQRVQL IDNWRU SULOLNRP ERpPQRJ VXGDUD WH PRUD
DSVRUELUDWL HQHUJLMX XGDUD D X LVWR YULMHPH PRUDM
YR]LOD > @

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 3UDJ )HUUDULMD LVSXQMHED DOXPLQLMHYRP

6 REJLURP GD HOHNWULpPQL DXWRPRELOL LPDMX SRYH{DQX
PHWDOQLK SMHQD PR&H VH ]QDpDMQR VF DIMWULORLY W HX @ O LI
]JDGUADYDQMH SHUIRUPDQVL 1D VOLFL MH SULND]DQ &8$'
HQHUJLMH XGDUFD X HOHNWULpPQRP DXWRPRELOX > @

60LND .YDGUDWQL SURILO R@ DOXPLQLMHYH SMF

AHOMH]QLpNL WUDQVSRUW SUHGVWDYOMD YDaQX XORJX X
NRQDpPpQX FLMHQX QHNRJ SURL]JYRGD 6HQGYLPp NRQVWUXNF
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VDPLK YDJRQD WH WLPH RVWDYLWL PMHVWD ]D YHUX QRYV
I1MHPDpPpNL EUJL YODNRYL YHU LPDMX LPSOHPHQWLUDQH PHW
PDVH L |DGUADYDQMH MHGQDNH pYUVWRUH PHWDOQH SMHQ
EURM NRUDND X SRVWXSNX SURL]JYRGQMH X RGQRVX QD SU

SULND]XMH VWUXNWXUX QMHPDpPNRJ ,&( YODND V WUXSRF

60LND 7TUXS & (@ ODND

8 VOXpDMX VXGDUD YODND QD EUDQLFLPD QHNLK SURL]YRYL
NRML VX GLIDMQLUDQL GD SULPH YHOLNL GLR XGDUQH HQH
> @

6OLND %ORN RG PHWDOQH SM@QH QD EUDQLNX Y

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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8 EURGRJUDGQML PDVD EURGVNH NRQVWUXNFLMH L QMHQF
QRVLYRVWL L VWDELOQRVWL EURGD &&LOM MH VYH GLMHORYY
VH SRYHUDOH VWDELOQRVW L QRVLYRVW > @

8 JUDNRSORYQRM LQGXVWULML PHWDOQH SMHQH VH NRULV'
L VPDQMXMH FLMHQD OHWD DOL L |]D ]JDAWLWX RG XGDUD
JUDNRSORYD V WUXSRP LIJUDYyHQLP RG PHWDOQH SMHQH LQ\

60LND $LUEXVRY NRQFKESW JUDNRSORYD

OHWDOQH SMHQH VX VYRMX SULPMHQX QDaOH L X VYHPLUX
XGbub PHWHRULWD DOL L VYH SULVXWQLMHJ VYHPLUVNRJ
HNVSHULPHQDWD XGDUD SURMHNWLOD X |]DawLWQL SODaw

60LND 6XVWDY ]D VLPXOLWD@MMH VXGDUD X VYHPI

)XQNFLRQDOQH SULPMHQH PHWDOQLK SMHQD

6 REJLURP GD PHWDOQH SMHQH PRJX L]IQLPQR GREUR SULJ.
GYRUDQDPD ]D NRQWUROX ]JYXND 1D VOLFL SULND]DQ N

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SMHQRP 8] PDOX PDVX PRQWDabD WDNYRJ VWURSD QLMH N
RPRIJXuDYD DSVRUELUDQMH UD]JOLPpLWLK IUHNYHQFLMD ]YX
SMHQH NRULVWH L X YODNRYLPD PHWURLPD LOL SULPMHUL

60OLND 6WURS UHVWRUBDQ@® RG PHWDOQH SMHQH

6 REJLURP QD L]YUVQX WRSOLQVNX L NHPLMVNX SRVWRMDZC
PHWDOQH SMHQH VYRMX SULPMHQX LPDMX L NRG SURL]YRG
HQLHVHO 3DUWLRAXDIPWHQMAWBRD WRSOLQH > @

9HOLND SRYUALQD UHOLMDVWH VWUXNWXUH GREUH WRSOL
UHOLMDPD LGHDOQLP SUL L]UDGL LIPMHQMLYDpD WRSOLQH
WRSOLQH D QD VOLFL UD]OLpLWL ILOWHUL LJUDYyHQL RG

60LND 5D]OLpLWL LIPMHQMLYDpPL@RSOLQH RG PHW
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60LND 5D]OLpLWL ILOWH@L. RG PHWDOQH SMHQ|

OHWDOQH VH SMHQH NRULVWH L X L]JUDGL VSHFLMDOQLK
HOHNWURQVNLK SUHWUDAQLK PLNURVNRSD WH NRG KODVH(
MH SDVLYQR KODYyHQMH /(' GLRGD > @

60LND S3DVLYQR KODYyHQMH /(' GLRG@® SRPRUX PHWDO

OHWDOQH SMHQH JERJ PRIXUQRVWL SULODJRGEH JXVWRUOH -
VYUKH NDR awWwR VX SULPMHULFH LPSODQWDWL NRML PRUD
VYRMRP SRUR]JQRP VWUXNWXURP XEU]DYDMX RVRLQWHJIUD
LIYUVQX ELRNRPSDWLELOQRVW 8SRWUHED PHWDOQLK SM
GRYROMQR LVWUDAHQD WH ]DVLJXUQR SRVWRMH MR3a PQR.
SULND]XMH ]XEQL LPSODQWDW RG WLWDQLMHYH SMHQH >
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60LND =XEQL LPSODQWDW ®G WLWDQLMHYH SMF

SULPMHQD PHWDOQLK SMHQD X DUKLWHNWXUL L XPMHW

-HGLQVWYHQD SRYU&GLQD X] PDOX PDVX RPRJXUDYD SULPI
SRVORYQLP ]JJUDGDPD OHWDOQH SMHQH VD |DWYRUHQLP Ul
LIRODWRU GRN MH SUYL VORM RWYRUHQLK UHOLMD ]DVOXAL
MH QD VOLFL GRN MH X GRQMHP GHVQRP GLMHOX VOLNH

60LND SURWHQVWDQWVND FUNYD X aSDQMR@NRM V IDV

SD]YLMDQMHP MHIWLQLMLK SRVWXSND SURL]YRGQMH PHWD
VYUKH -HGDQ WDNDY SULPMHU MH UHFHSFLMD SRVORYQH ]

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND S5HFHSFLMD SRVORYQH JPUBGH RG DOXPLQLM

6OLND SULND]XMH SRVWROMH VNXOSWXUH LJUDYHQR RG [

60LND 6NXOSWXUD ODYD V SRVWR@MHP RG DOXPLQ

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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.RG SRVWXSDND NDUDNWHUL]DFLMH SRVWRML SRGMHOD QI
JRYRUL GD NRG UD]JRUQLK LVSLWLYDQMD GROD]L GR QHSRY
LVSLWLYDQMD QLVX XYLMHN SULNODGQD DOL VX ]D RGUH:
UD]JLQH LVSLWLYDQMD PLNURVNRSVND WH PDNURVNRSVN
UD]PDWUD NDR KRPRJHQ L GRELYDMX VH VYRMVWYD ]D pL
Uub]JPDWUD VH VDPR GLR X]JRUND > @ > @

1HUD]JRUQD LVSLWLYDQMD

*XVWRuUD

*XVWRUD PHWDOQH SMHQH PRaAH VH RGUHGLWL $UKLPHGRY
X]JRUND WH YROXPHQ NRML X]J]RUDN LVWLVQH L] WHNXULQH
WDQNLP SROLPHUQLP ILOPRP NDNR EL VH SUHNULOH SRUH T
QHVDYUaAaHQRVWL NRG SMHQD vD |DWYRUHQLP GHOLMDPD 'U
WDNR aWR VH LVSLWQL X]JRUDN REOLNXMH QD PDWHPDWLpPN
YROXPHQ L]JUDpXQDYD VH JXVWRUD > @

, VSLWLYDQMH SHQHWUDQWQLP WHNXULQDPD

.RG SMHQD VD ]DWYRUHQLP GHOLMDPD pHVWR RVWDMX Q}
PRIJXUH LVSLWDWL SHQHWUDQWLPD 3HQHWUDQWQD WHNX
6XAHQMHP WH WHNXULQH RVWDMX RERMDQD PMHVWD JGMH
MDVDQ SUHJOHG SULVXWQLK QHVDYUAHQRVWL > @
,VSLWLYDQMH SRPRiUX YUWORAQLK VWUXMD

,QGXNFLMRP GROD]L GR VWYDUDQMD YUWOR&QLK VWUXMD
ODJQHWVNR VH SROMH RpLWDYD VHNXQGDUQRP ]JDYRMQLFRI
SROMH 6 REJLURP GD SRUR]JQRVW XWMHpH QD L]OD]QL VLJ
YUWORA&QLK VWUXMD SRJRGQR MH ]D PLNURVNRSVNR LVSLW
UHOLMD > @

$NXVWLPQD PMHUHQMD

SNXVWLpQD VX PMHUHQMD pHVWD ]D PHWDOQH SMHQH V RE
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