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Opis zadatka:

Opisati osnovna nacela proizvodnje elektri¢nim lukom i Zicom te posebno analizirati primjenu postupaka
TIG i MAG. Prouditi zavarljivost dupleks Celika i kritiCki razmotriti moguc¢nost primjene za aditivnu
proizvodnju elektri¢nim lukom i Zicom. Pretpostaviti kritiCne elemente tehnologije zavarivanja sa stanovista
postizanja ujednaCene austenitno-feritne mikrostrukture. Dodatno naznaciti utjecaj zaStitnog plina na
stupanj feritizacije navarenog sloja.

U eksperimnentalnom dijelu za dodatni materijal kvalitete 1.4462 promjera 1,2 mm odrediti operativno
podrugje parametara u podrucju kratkih spojeva za viSe zastitnih plinskih mjeSavina. Primjenom MAG
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8 GDQDEQMHP YUHPHQX JOREDOL]JDFLMH JGMH MH YHOLNE
XVOXJD DOL L JGMH MH L]X]JHWQR YHOLND NRQNXUHQFLMD
SUL UDJYRMX L SURL]YRGQML L UDFLRQDOL]DFLMD WURANR
WUALAWX 8] VYH QDYHGHQR YD&QR MH VSRPHQXWL NRQ\
PDWHULMDOD pLMD SURL]YRGQMD ]DKWMHYD YHOLNH NF
ILQDQFLMVND VUHGVWYD 1DYHGHQH pLQMHQLFH GRYRGH C
WHKQRORJLMD QHRSKRGDQ .DR MHGDQ RG UH]XOWDWD WR
PLMH @H IDJH L VYUKD ELWL GHWDOMQR SRMDAQMHQH X RYTF
$GLWLYQD SURL]YRGQMD MH SURL]JYRGQL SRVWXSDN NRML
VORM SR VORM 3RVWXSDN RPRJXiUXMH SUHWYRUEX LGHMEF
XdaWHGX PDWHULMDOD L HOLPLQDFLMX PHYyXNRUDND SRSXYV
DODWD LWG

$GLWLYQD SURL]YRGQMD HOHNWULpPQLP OXNRP L &LFRP H
QRYD MH WHKQRORJLMD X DGLWLYQRM SURL]JYRGQML NRMEL
QDYDULYDQMHP VORMHYD

JHULWQR DXVWHQLWQL GXSOHNV QHKUYDMXuL pHOLFL LPH
VDVWRML RG IHULWD L DXVWHQLWD X SRGMHGQDNLP YRO
SRpHWNRP GYDGHVHWRJ VWROMHUD QMLKRYD SULPMHQD
VWROMHUD 5D]JOR]JL WRPH ELOL VX SUREOHPL VD ]DYDU
NUKNRA& X

'DQDV VH GXSOHNV pHOLFL SULPMHQMXMX QD PQRJLP PMH\
L YUOR GREULK PHKDQLpPNLK VYRMVWYD =ERJ YLVRNRJ XC
YLAX WRSOLQVNX YRGOMLYRVW L QL&AX WRSOLQVNX UDVWH:
VH WUDA&L YLVRND RWSRUQRVW QD QDSHWRVQX L UXSLpD
bHOLND

=ERJ UHODWLYQR YLVRNH pYUVWRUH GXSOHNV pHOLFL VX
NRUR]J]LML JGMH GROD]L GR LJUD&aDMD QMLKRYD L]YDQUHC
PHKDQLPpNLK VYRMVWDYD 1DYHGHQD VYRMVWYD RPRJXUXM
XNXSQH PDVH SURL]YRGD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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$',7,91% 352,=92'1-%

SUHPD KUYDWVNRM HQFLNORSHGLML DGLWLYQD SURL]YRG
SURL]YRGQRJD VWURMDUVWYD NRML VH EDYL LJUDGRP S
VORMHYLPD SURL]YRGQL SURFHV ]JDSRpLQMH NRQVWUX
UDpXQDOQLP &$' SURJUDPLPD ]D PRGHOLUDQMH LOL GLJL
SRVWRMHUHJIJD REMHNWD WURGLPHQ]JLRQDOQLP VNHQHUL
KRULIRQWDOQLK SRSUHpPpQLK SUHVMHND NRML VH VWURMHP
GR NRQDPQRJ SURL]YRGD > @

9UOR VOLPQX GHILQLFLMX DGLWLYQH SURL]YRGQMH GDMH
DQG ODWHULDOYV NRML GHILQLUD DGLWLYQX SURL]JYRGOQN
LI UDGL REMHNDWD L]JUDYQR L] ' UDpXQDOQLK PRGHOD
SRVWXSFLPD REUDGH RGYDMDQMHP pHVWLFD?® > @ 6OLND
DGLWLYQRM SURL]JYRGQML

60OLND ,OXVWUDFLMD VODJDQMD VORMHYD X DGLWL"

SRYLMHVQR JOHGDMXuL VXYUHPHQL SRVWXSFL DGLWLYQI
REJLURP QD QMLKRYX SULPMHQX 8 SRpHWNX SULPMHQH WL
LIUDGX SURWRWLSRYD 53 HQJO 5DSLG 3URWRW\SLQJ 3R
SURL]JYRGQMX SRWUHEQR RG QHNROLNR PLQXWD GR QHN
NODVLpPQRP SURL]JYRGQMRP DGLWLYQD SURL]YRGQMD MH |
XJODYQRP VX VH UDELOL ]D XQDSUHYyLYDQMH SURFHVD UD]®
.DNR MH YULMHPH NOMXp XVSMHKD QD WUAaLad&WX L]JQLPQR
wuaLawH 5DQLMLP L]JODVNRP QD wuaLawH RVWYDUXMH

GHILQLUDQMD FLMHQH SURL]JYRGD 7DNRyYHU UDQLML L]OD]

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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EUAL SRYUDW VUHGVWDYD XORAHQLK X UD]JYRM %XGXuL G
LGHMH GR SODVLUDQMD JRWRYRJ SURL]YRGD QD WUA&L&aWH
SRVWXSDN X EXGXUQRVWL yLQMHQLFD GD X PRGHUQR GRE
ALYRWQL YLMHN SURL]JYRGD ]DNOMXpXMH VH GD MH SRWUH
VXVWDYH

SBRYLMHVQL UD]JYRM DGLWLYQLK SRVWXSDND > @

Ya i SUYD LQGXVWULMVND SULPMHQD VWHUHROLWRJU
QRYL VWURM NRML RpYUAUXMH WDQNL VORM SROLPHUD
Ya SRpLQMH UD]JYRM IRWRRVMHWOMLYLK VPROD ]D SU|
Ya SRVWXSDN )'0 WYUWNH 6WUDWDV\V L /20 WYUWNH -
Ya WYUWND '70 SUHGVWDYOMD VWURM NRML VUD&uXMm
Ya +=FRUS SUHGVWDYOMD VWURM |]D ' WLVNDQMH NI
WYRUHYLQD QDVWDMH RG aNURED JLSVD X REOLNX SU
Ya SRpLOQMH SRVWXSDN QRUPL]DFLMH SRVWXSDND L R
SRVWXSNH
Ya HKYRGL VH SRMDP ADGLWLYQD SURL]YRGQMD3 HQJO

SRGUXpMH SULPMHQH DGLWLYQH SURL]J]YRGQMH MH YUOR 3
DXWRPRELOVNH L JUDNRSORYQH LQGXVWULMH GR DUKLWH
DGLWLYQH SURL]YRGQMH

Arhitektura 3 % 1 Ostalo 5,3 % ) o
M Proizvodi Siroke

M Vojna industrija potrodnje /
6,0 % elektronika 20,3 %
Akademske
ustanove 8,0 %
B Zrakoplovna )
industrija 12,1 % Agtomob.l.]ska
industrija
19,5 %
Ostale
industrije /
strojogradnja ™ Medicina 15,0 %
10,8 %
60LND SRGUXpMD SULPMHQH DGLWLYQH SURL]YR

8 DXWRPRELOVNRM L JUDNRSORYQRM LQGXVWULML DGLW
GLMHORYD VOR&AHQH JHRPHWULMH 7L GLMHORYL VX pHVW

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SURL]JYHGHQL NODVLpPQLP SURL]YRGQLP SRVWXSFLPD 6D
HPLVLMH @&WHWQLK SOLQRYD VYDNR RODNabQMH NRQVWUXI
L JUDNRSORYD QHSUHVWDQR UDVWH

$GLWLYQD SURL]YRGQMD MH HILNDVDQ QDpLQ L]JUDGH GLM
QLNOD L QMLKRYLK OHJXUD NRML VH SULPMHQMXMX X ]JU
DXWRPDWL]DFLMH SURFHVD DGLWLYQH SURL]JYRGQMH L] P
pLPH VH VPDQMXMH YULMHPH SURL]JYRGQMH L OMXGVNL L
NODVLpQLP SRVWXSFLPD ,DNR SURJUDP ]D &1& VWURM PR
PI}__GHOD ]J]D GLMHORYH VOR&HQH JHRPHWULMH SRWUHEQF
SRYHUDYD YULMHPH UXNRYDQMD EURM VWH]DQMD REUDWN

-
8ESUHGQRVWL DGLWLYQD SURL]YRGQMD LPD L QHNH QHC
>
SRYU&ALQH NRMD MH KUDSDYD L YHiLQRP ]DKWMHYD GRGD\

2
QHGRVWNH DGLWLYQLK SRVWXSDND

=
7TXZEOLFD SUHGQRVWL L QHGRVWDFL $0 D V WHKQROR&NRJ L HN

SUHGQRVWL 1HGRVWDFL

'"LUHNWQD LJUDGD ' SURL]YRGPREHIQFRWUREPELQDWIDMH PDWHULI
L NDOXSD V LIJUDGRP YHOLNLK GLMHORYD

SULPMHQD GL]DMQD SURL]YRGDﬁ%mé%%%XMBN%Fb%%VBQIﬁEUDGD SR

WUR&GNRYH SURL]YRGQM

,JUDGD GLMHORYD VORaHQH JHRPHWULMH ODOD E

9HOLND IOHNVLELOQRVW $BRWYRB@M N HGLHWAIONRY LWNXKVWYR L N
PRIJX LIJUDGLWL ELOR NRMLP UHGRPVYQDJD

ROMQR LVNRUL&AWHQH PRJXUQ
0ODQML JXELWDN PDWHUéM@@ WDWDND X GL]IDMQX DODWD L

%U]D L MHGQRVWDYQD L]JUDGD QRYLK SURL]JYRGD 9LVRNL
SRVWL]DQMH YHUOH FLMHQ@}%%{%\% 2 l|j| NRQR]PULFWNHXkJAﬂ]ZI\é$:
SULODJRYyDYDQMH L IXQNF LI%' 5 glg(é;:l\{l_lé

.XSDF QHPD WURA&NRYH ]JERJJ UHGL]IDMQD SURL]YRGD IHGRVW

ODQML WURANRYL PRQWDAaH JERQ XD SWRRYWRGID IRDGB QLPpHQD MH
VORAHQLK SURL]YRGD L] MHGRIRRHGL¥RZXOIX NYDOLWHWD EU]LC

ODQMH SUHSUHND SULOLNRP L]ODVND QD WUALa&WH 31

(NRQRPVNH NDUDNWHHKQRQRENH NDUD

1HPD SRYHUDQMD WURANRYB®RSWUHE|@®B GIHULD] G QRLWNMXVWYR L NY
SURL]YRGD vVQDJD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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)D]JH LJUDGH WYRUHYLQD NRG YHULQH DGLWLYQLK SRVWXSEL

% &$' PRGHO

% SUHEDFLYDQMH X 67/ GDWRWHNX

% SUHEDFLYDQMH GDWRWHNH QD $0 VWURM
% SRGHADYDQMH SDUDPHWDUD $0 VWURMD
% L]JUDGD SURWRWLSD

% YDYHQMH SURWRWLSD

% QDNQDGQD REUDGD

% SULPMHQD

6OLND LOXVWULUDQR SULND]XMH UHGRVOLMHG NRUDND X

. CAD model

. Prebacivanje u STL datoteku

. Prebacivanje datoteke na AM stroj
. Podesavanje parametara AM stroja
. Izrada prototipa

6. Vadenje prototipa

7. Naknadna obrada

8. Primjena

h s D B o

60OLND .RUDFL X DGLWLYQRM SURL]JYRGQML NRG YHU

$0 GLMHORYL QLVX MHIWLQL 1D QMLKRYX FLMHQX XWMHpH
RGUADYDQMD UDG RSHUDWHUD WLMHNRP L]JUDGH QDNQC
PDWHULMDOD L FLMHQD PDWHULMDOD ]D SRWSRUQX VWUXN
WUHED QDpLQLWL GD VH GRELMH PDNVLPDOQD NRULVW RG

$0 SRVWXSFL L]JUDGH WYRUHYLQD PRJX VH RSUHQLWR SRG
PDWHULMDO X pYUVWRP VWDQMX QSU A&LFD SDSLU IRO
YDAQLMLK SRVWXSDND NRG NRMLK VH UDEL pYUVWL PDWFE
'HSRVLWLRQ ORGHOLQJ )'0 L SURL]YRG QIVAL @MIDWPHGQLYDONH
ODQXIDFWXULQJ /20 SRVWXSFL NRML XSRWUHEOMDYDMX

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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HQJO 6WHUHROLWKRJUDSK\ 6/$ RpYU&GULYDQMH GLJLWDC
'LIJILWDO /LJKW 3UR FHVVLQJ L 3RO\-HW GRN VX SRVWXSF
vubauLYDQMH HQJO 6HOHFWLYH /DVHU 6LQWHULQJ 6/6 L
6OLND SULND]XMH SRGMHOX DGLWLYQLK SRVWXSDND

L3

Aditivai postupei kK lasiéni postupci

| Aditivina proizvodaja

[ Postupel

Koncepino madeliranje |
Hrea proizvodnja
prototips RP Posredna ierads

Funkcijski prottipoyvi l

Prodevodn ja
profotipova

pratotipoya

g Prototip alatn - . L P rl.';:lru-ir.rul:ia ul..':nu i.
‘E-"h ________________ ili ]-iull-lltpz 'E :_; kalupa
g Feravia izvada E‘ ;ﬂ — Fosredna proiesvadnja
_é alata i kalupa E =
_E Briea prodicvoadnjn BM
}_|:‘ levaw pa proizvodnja
60LND SRGMHOD DGLWLYQLK SRVWXSDND > @

$GLWLYQD SURL]YRGQMD PDWHULMDOD

'DQDV VX PQRJD LVWUDALYDQMD XVPMHUHQD QD SURL]YR
JHRPHWULMH L WR V PDWHULMDOLPD SRSXW WLWDQD L QL
HNRQRPLPQR SURL]JYHVWL JHRPHWULMVNL ]JDKWLMHYDQ S
NRPSRQHQWL X RGQRVX QD DOWHUQDWLYQH QDpLQH SURL
YROXPHQD NRPSRQHQWH > @

8 XVSRUHGEL V NODVLPpQLP SRVWXSFLPD REUDGH RGYDMI
QHNROLNR ]QDpDMQLK SUHGQRVWL 3UYR PRJXUH MH SR
NRQVWUXNFLMH GLMHOD GR QMHJRYH SURL]YRGQMH 1D
SURL]YRGQMH L VPDQMHQMH OMXGVNRJ UDGD 'UXJR $0
NRQNXUHQWDQ SRVWXSDN SUL SURL]YRGQML GLMHORYD QI
QLNOD 1DSRVOMHWNX DGLWLYQL SRVWXSFL RPRJXUDYDM;
JHRPHWULMH NRMX EL ELOR MDNR WH&NR LOL QHPRJXiH SR
60LND SULND]XMH SRORADM DGLWLYQH SURL]YRGQMH |
WHKQRORJLMH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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I ( ]r.
Metaiur'gija praha

5
10 - sinteriranje

Kolitina

Lijevanje

Injekeijsko
prefanje metalnih
Zestica (MIM)

'LSORPVNI

1ot

[o?

Unaprijedeni
postupalk lijevanja
-——-—'——'_'___-_'-

102

Recanje

1o
Proizvodnja sloj po sloj

10*

Niska Srednja Visoka

Slozenost geometrije

60LND 3RORAaDM DGLWLYQH SURL]YRGQMH PHWDOQLK PDWHL

.DR L]YRUL HQHUJLMH ]D DGLWLYQX SURL]JYRGQMX PHWDOQ
0,*0%$* L SOD]PD L JUDND ODVHUVND L HOHNWURQVND C
SUDabN

SRVWXSFL NRML NRULVWH SUD&4DN NDR GRGDWQL PDWHUL
NRULVWH &LFX ]D GRGDWQL PDWHULMDO 5D]JORJ WRPH M
GLMHORYD V YUOR YLVRNRP JHRPHWULMVNRP WRpQRAaUX '

—P D WROHUDQFLMH GLMHORYD SURL]JYHGHQLK RYLP .
NYDOLWHWD SRYU&GLQH NUHUH L]JPHYyX —P L —P *ODYQD
GRGDWQL PDWHULMDO MH L]J]QLPQR QLVND SURL]JYRGQRVW
J PLQ aWR RJUDQLPpDYD SURL]JYRGQMX |]D PDOH GLMHORYH
60OLND SULND]XMH UD&GpODPEX DGLWLYQLK SRVWXSDND ]D

60LND SULND] DGLWLYQLK WHKQRORJLMD ]D PHW

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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2YLVQR R L]YRUX HQHUJLMH ]D ]DYDULYDQMH SRVWXSDN
SRGLMHOLWL X WUL JUXSH |DYDULYDQMH ODVHURP HOHI
BURL]YRGQRVW DGLWLYQRJ SRVWXSND VD &LFRP SXQR MF
NRULVWH SUD&DN NDR GRGDWQL PDWHULMDO 7DNRyHU I
HNRORANL SULKYDWOMLYLMH L RSHUDWHUL QLVX LJOR&HQL
QD |]GUDYOMH .ROLpPLQD GHSRJLWD INRIHIHDVAHKRIyDMERH |
RYDM SRVWXSDN pLQL SRJRGQLP |]D SURL]YRGQMX GLMHO
PDWHULMDO MH YLZHVWUXNR MHIWLQLMD L GRVWXSQLMD
SRVWXSNH NRML NRULVWH SUDZDN NDR GRGDWQL PDWHULNMN

:$$0

$GLWLYQD SURL]YRGQMD HOHNWULpPQLP OXNRP L aLFRP H
QRYD MH WHKQRORJLMD X DGLWLYQRM SURL]JYRGQML NRML
QDYDULYDQMHP VORMHYD 3RVWXSDN VH SUYL SXWD VSR
NRULVWLWL HOHNWUROXpQR ]DYDULYDQMH ]D L]JUDGX ' PR
QD VORM > @ 6OLND SULND]XMH SURL]JYRGH GRELYHQH F

60LND BURL]YRGL GRELYHQL WDOR&AHQMHP UDVWDOMHQ

3RVWXSDN RPRJXUXMH SURL]YRGQMX SURL]YRGD EOL]X NRC
%7) HQJO %X\ WR )O\ RPMHU RG AWR UH]XOWLUD XaWt
VLURYFD L JRWRYRJ SURL]YRGD 3R&HOMQR MH GD RQ EXGF
bLQH SRVWXSDN SRJRGQLP |]D SURL]YRGQMX NRPSRQHQWL
PDWHULMDOD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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:$$0 SRVWXSDN NRULVWL VWDQGDUGQX RSUHPX ]D ]DYDUI
SLAWROMH ]D ]DYDULYDQMH URERWH NRQWUROQX MHGL
SULND]XMH RSUHPX NRMD VH NRULVWL X :$$0 SRVWXSNX

60LND 2SUHPD ]D :$3%0 > @

3RMHGLQL PDWHULMDOL |JDKWLMHYDMX GRGDWQX ]DaWLWX
WRP VOXpDMX SRWUHEQR MH SRVHJQXWL ]D GRGDWQRP |
RSUHPH ]D ORNDOQX ]D&WLWX ]DYDUD

ADWRU |JDKWMHYD WUL FLNOXVD SXPSDQMD NDNR EL UD]JLQI
PQRJR NUDiIL L WURAL VH PDQMH ]DAWLWQRJ SOLQD QHJR
]JDWYRUHQ L LVSXQMHQ |DAWLWQLP SOLQRP 3UHGQRVWL &
YHOLPLQDPD L RPRJXiUXMH MHGQRVWDYQR LVSXPSDYDQMH
/IRNDOQL XUHYyDML RPRJXUXMX PDQMX SRWUR&QMX SOLQD I
RG XODVND JUDND NRML PRAH SURX]JURpPLWL OR&X |DAWLW)
ELWL QD PDOLP XGDOMHQRVWLPD RG SRGUXpMD ]DYDULYDC
60LND SULND]XMH ]JDAWLWQL &4DWRU L XUHYDM ]D ORNDOC

60LND D XUHYyDM ]D ORNDOQX ]DawLWX E ]DawlL\V

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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.DR L VYDNL SRVWXSDN WDNR L :$$0 SRVWXSDN LPD VYRMF
SUHGQRVWL > @

% LJUDGD NRPSRQHQWL RG VNXSLK PDWHULMDOD WLWDQ

¥%2» PRIXUQRVW DXWRPDWL]DFLMH

¥% SURL]YRGQMD NRPSRQHQWL VORAHQH JHRPHWULMH

% VPDQMHQ XWUR&GDN PDWHULMDOD

% YHOLND NROLpPLQD GHSR]JLWD

% PQRJR QLAL WURANRYL SURL]YRGQMH QHJR NRG SURFH

¥ SRWHQFLMDOQR QHPD RIJUDQLpHQMD X YHOLPLQL L]JUDG

% PRIXUQRVW VWURMQH REUDGH WLMHNRP SURFHVD

% PRIXUQRVW VWYDUDQMD IXQNFLRQDOQR SURILOLUDQRJ

% RWYRUHQD VWUXNWXUD VXVWDYD RPRJXUXMH SULPMHC
PDQLSXODWRUD

6OLND SULND]XMH JUDILpPpNX XVSRUHGEX SUHGQRVWL L Q

60LND SUHGQRVWL L QHGRVWDFL UD]JOLpLWLK DGLW

1HGRVWDEFL > @
% SRMDYD ]DRVWDOLK QDSUH]DQMD L GHIRUPDFLMD ]ERJ
% QHXMHGQDpPHQD JHRPHWULMD |]DYDUD X]GX& VORMD
% SRUR]QRVW

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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¥ SRWUHEQD QDNQDGQD REUDGD RGYDMDQMHP pHVWLFD

% QHGRVWDWDN LVNXVWYD X SULPMHQL WHKQRORJLMH

¥» WHANR SUDUHQMH SDUDPHWDUD |]DYDULYDQMD

¥% SRWUHED ]D YLVRNRREUD]JRYDQRP UDGQRP VQDJRP SU

¥% SRMHGLQL PDWHULMDOL ]DKWLMHYDMX ]DawLWQX LQl
]DaWLWQL aDWRU LOL ORNDOQL XUHyDM ]D ]DawWwLWX

ODWHULMDOL NRG :$%$0 D

3RVWRML YHUL EURM PDWHULMDOD NRML VH NRULVWH NRG
QD ED]JL @4HOMH]D WLWDQD L DOXPLQLMD 7DNRYyHU RYL
UD]OLpLWLK PHWDOXU&NL NRPSDWLELOQLK PDWHULMDOD
PDWHULMDOH NRG :$$0 SRVWXSND

7TDEOLFD ODWHULMDOL NRG :$$0 D > @

7TLWDQ 7L $0 9

$OXPLQLM

SODWURRWSRUQL PDWHYRMWOP PROLGEHQ WDQWDO

(5 (5 (5 (5 PDUDPLQJ

yHOLN " "
L QHKUyDMXuL 3+ /

,QFRQHO

%URQFD

%DNDU

7LWDQ L QMHJRYH OHJUH SRVHELFH 7L $O0 9 SUHGVWDYO
PDWHULMDOD NRG :$$0 SRVWXSND =ERJ ]QDpDMQLK Xawt
LIUDGH QDYHGHQL SRVWXSDN QDM]DVWXSOMHQLML MH X ]I
GLMHORYD WUXSD L PRWRUD

'D EL VH GRELOD SRWUHEQD VYRMVWYD L VPDQMLOD ]DR
GRGDWQD GHIRUPDFLMD X WLMHNX LJUDGH RGPDK QDNRQ
'HIRUPDFLMD VH L]YRGL V YDOMNRP NRML MH LQWHJULUDC
GHIRUPLUDWL 2YDNDY SULVWXS OLPLWLUD L]JUDGX QD UHC
SUREOHP IDJH NRG NRMH PRA&H GRiUL GR DQL]RWURSLMH
WUDMDQMD L ORALMLK PHKDQLpPpNLK VYRMVWDYD > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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.RG :$$0 SRVWXSND |]D DOXPLQLM SRVWRML RSDVQRVW SRM
'D EL VH LIEMHJOL PRJXUL SUREOHPL NRULVWL VH NRQWUR
L GREUR VNODGLAWHQD SRWUHEQD MH QDNQDGQD WRSOL
OHJXUD YDOMDQMH L]PHYyX VORMHYD GD EL VH GRELOD RC
PHKDQLpPpND VYRMVWYD

6OLND SULND]XMH VKHPX YDOMDQMD QDYDUHQLK VORMH

60LND 6KHPD YDOMDQMD VORMHYD > @
SUREOHPDWLND :$$0 SRVWXSND
=DRVWDOD QDSUH]DQMD L GHIRUPDFLMH

=DRVWDOD QDSUH]DQMD L GHIRUPDFLMH SRGORJH UD]XOW
VPMHUX QDQREHQMD PDWHULMDOD 2QH XWMHpX QD WROHL
8NROLNR VWUXNWXUD QH PR&H SRGQLMHWL GHIRUPLUDQM
QDSUH]DQMD .DNR QH EL GR&OR GR GHIRUPLUDQMD NRF
SRGORJX MH SRWUHEQR SULPYUVWLWL D WLMHNRP SURFH\
3RVWRML QHNROLNR PHWRGD NRMLPD VH UHGXFLUDMX

GHIRUPDFLMD

3UYD PHWRGD MH VLPHWULpPQR VODJDQMH .RG RYH PHWRG
YROXPHQRP LJUDWND 7DOR&HQMH PDWHULMDO WUHED EL\
VYDNH VWUDQH X RGQRVX QD UDYQLQX VLPHWULMH WDNR
GLR VH KODGL 1HGRVWDWDN RYH PHWRGH MH SRWUHED ]D

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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'UXJD PHWRGD MH AEDFN WR EDFNY VODJDQMH 2YD PHWRG
WRSOLQH .RULVWL VH NRG LJUDGH VLPHWULpPQLK GLMHOR
WRSOLQVNL VH REUDYyXMH UDGL VPDQMHQMD ]DRVWDOLK QI
6OMHGHUD VH PHWRGD WHPHOML QD RSWLPLUDQMX RULMH
QDpLQ GD VH GRELMX &@&WR NUDUL VORMHYL WDOR&AHQMD M
NRG NUDuULK SUROD]D > @

1DSRVOMHWNX MHGQD RG PHWRGD NRMD VH pHVWR NRULYV
SUREOHPD V IDJRP D WR MH PHWRGD YLVRNRWODpPQRJ °
RSWLPDOQH PLNURVWUXNWXUH L XNODQMDQMH ]DRVWDO
SULPMHQMLYD VDPR QD MHGQRVWDYQLMLP LJUDWFLPD > (

7TRPpQRVW L NYDOLWHWD SRYUAaALQH

'YD PLPEHQLND XWMHpPpX QD WRPQRVW REOLND SURL]YRG
QDSUH]DQMLPD L UHIDQMH QD VORMHYH &@WR UH]XOWLUD \
VORMHYH NRQVWDQWQH GHEOMLQH PRA&H GRUL GR SUREOF+
uLMHabYD VH UHIDQMHP PRGHOD QD VORMHYH UD]JOLpLWL
GHEOMLQH GRSXawD SULODJRYyDYDQMH GHEOMLQD SRMHC
SRGHabYDQMLPD RPRJXuDYD VH SRVWL]DQMH SUHGYLYVFE
SRYHUDYDQMHP GHEOMLQH VORMHYD VPDQMXMH VH GLPHQ
VPDQMLYDQMHP GHEOMLQH VORMHYD SRVWLAH YHUD WRpPpQF

60OLND SULND]XMH UD]OLpPpLWH QDpPLQH UH]DQMD PRGHOL
WRJD
BOLND 5H]DQMH PRGHOD QD VORMHYH D RULJLQDOQL PRGH

VORMHYD F PRGHO V YDULMDELOQRP GHEOMLQRP VORMHYD
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3RYU&LQD LJUDWND VDVWRML VH RG YHOLNRJ EUR
2EOLN SULMHOD]D MH QHSUDYLODQ WM YDORYLW
REUDGH NDNR EL VH HOLPLQLUDOH SRYUALQVNH
QDSUDYOMHQRJ :$$0 SRVWXSNRP

60LND BUHVMHN :$%$0 ]JLGD > @

*UHA&NH
IDMpHA&AUH JUHANH NRMH VH SRMDYOMXMX NRG :$%0
7DEOLFD *UHA&NH :$$0 SRVWXSND > @

*UHaNH 8JURFL

SRURIQRVW b UDPHWUL SUHYHOLND EUJLQD ]DYD

SUHYHOLND VWUXMD |DYDULYDQMD SUH

8JRULQH ]DYDULYDQMD NHPLMVNL VDVWDY PDW

*HRPHWULMVNH SUHYHOLND EUJLQD |]DYDULY

QHSUDYLOQRVWL

MD SURC
7D YDO
QHSUDY

SRVWXS

QHGRYROMDQ SURWRN J]DAWLWQRJ SOLQP QLVND

ULYDQMLE
YHOLND
HULMDOT

DQMD
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326783&, =$9%$5,9%1-$%
0, 0%~

0,*0$* RGQRVQR HOHNWUROXpQR ]DYDULYDQMH WDOMLY
LQHUWQRJ DNWLYQRJ SOLQD MH HOHNWUROXpPpQL SRVWXS
XVSRVWDYOMD L]JPHYyX NRQWLQXLUDQH HOHNWURGH L UDGC
WDOMHQMH GRGDWQRJ L RVQRYQRJ PDWHULMDOD =DawlL
DNWLYQHL BRMH&DYLQH SRVWXSDN PRA&H ELWL SROXDXW
DXWRPDWL]JLUDQR D YRYHQMH SLaAawROMD UXpPpQR LOL
URERWL]LUDQ > @
=DYDULYDQMH 0%$* SRVAWKBO RFFWHNIHD *IDVEWLWX SULPMHQM
]IDAWLWQL SOLQVP&2HVH SOLRRY 23U &2
=DYDULYDQMH 0,* SRHWODN RPHNAR IJIDEWLWX SULPMHQMXMH
SOLQRYH $U +H
SUHGQRVWL SRVWXSND > @ VX VOMHGHUH

% NRQWLQXLUDQR GRYRYHQMH &LFH RPRJXUDYD IRUPLL

HOHNWULPQRJ OXND *# YHOLND SURL]JYRGQRVW

% SRVWXSDN VH PR4H NRULVWLWL NDR SROXDXWRPDWVNI

% PRAH VH NRULVWLWL X VYLP SRORADMLPD |DYDULYDQMI

¥% QHPD WURVNH

¥% QH SURL]YRGL SXQR GLPD L SDUD

% SRVWRML SXQR SRGYUVWD SRVWXSND NRMH RPRJXUDYL

% ][ DYDULYDQMH MH PRJXuUH X DGLRQLFL L QD WHUHQX

¥% YHOLND PRJXUQRVW L]JERUD SDUDPHWDUD L QDpLQD SU

% SULPMHQMLY ]D |[DYDULYDQMH VYLK YUVWD PDWHULMDC

¥%» PRIXUQRVW SULPMHQH UD]JOLpLWLK SOLQVNLK PMHAaDYL

¥% PRIJXUQRVW SULPMHQH SUD&ANRP SXQMHQH ALFH

¥% aLURN UDVSRQ GHEOMLQD

¥%» PRIJXuD SULPMHQD L |D OHPOMHQMH
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1HGRVWDEFL > @

% NRQWLQXLUDQ GRYRG &4LFH L ]DAWLWQRJ SOLQD pLQH
WUDQVSRUW L ]JDKWLMHYDMX pH&iH RGUADYDQMH

% SUL ]DYDULYDQMX QD RWYRUHQRP SRWUHEQD MH ]DaWI

% RJUDQLPHQD GRVWXSQRVW JERJ YHOLPLQH SLAWROMD ]

% PRIJXUQRVW SRMDYOMLYDQMD SUVNDQMD &WR ]JDKWMH"

% SUREOHPL NRG GRYRYyHQMD &LFH SRVHEQR DOXPLQLM

% YHUL EURM JUHADND XVOLMHG QHRGJRYDUDMXiH WH
QDOMHSOMLYDQMH SRUR]JQRVW

2VQRYQD RSUHPD VDVWRML VH RG L]YRUD VWUXMH NROXW
]D GRYRG SOLQD SLawrROMD D ]DYDULYDQMH L HOHNW!I
NRQWLQXLUDQR VH GRYRGL NUR] SROLNDEHO GR SLaAaWRON
RSUHPD ]D |IDYDULYDQMH

60LND 2SUHPD ]D |IDYDULYDQMH > @
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1DpLQ SULMHQRVD PHWDOD NRG 0,* 0$* SRVWXSND

1DpLQ SULMHQRVD PHWDOD RGUHYXMH VH RGDELURP SDUDTF
SURPMHQX X QDpLQX SULMHQRVD PHWDOD VX NHPLMVNL V
]JDAWLWQRJ SOLQD MDNRVW VWUXMH L QMHQ SRODULWHW
]DYDULYDQMD WDOMLYRP HOHNWURGRP SRVWRML QHNRO
VSRMHYLPD SULMHOD]QLP OXNRP &WUFDMXuLP OXNRP L
SULMHQRY aWUFDMXuLP OXNRP

SULMHQRY PHWDOD NUDWNLP VSRMHYLPD

3ULMHQRYVY PHWDOD NUDWNLP VSRMHYLPD NDUDNWHUL]JLUD

+ $ L QL]JDN QDSRQ + 9 &4WR JD pLQL SRYRC
RVMHWOMLYLK QD XQRV WRSOLQH L ]D ]DYDULYDQMH NRULI
SHULRGLpPNLP GRGLULPD &LFH L WDOLQH 3HULRG SUL NRM
QD ID]X NUDWNLK VSRMHYD L ID]X HOHNWULpPQRJ OXND 60L

60LND BULND] ID]JD SULMHQRVD NDSOMLFD PHWDOD HOHNV

2EMDaQMHQMH ID]D SULMHQRVD NDSOMLFD PHWDOD HOHNW
7LMHNRP WUHQXWDND RG $ GR ' YUGDN HOHNWURGH M|
WH VH X WRM ID]L MDNRVW VWUXMH SRYHUDYD
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SRYHUDQMHP MDNRVWL VWUXMH VH SRMDpDYD L HOH
XNOMH&GWHQMD HQJO SLQFK HIIHFW QD PMHVWX JGM
WHNXUH VWDQMH DOL VH VDPRVWDOQR QHPRAaH RGYRM
8 WUHQXWFLPD (L) VH HOHNWULPQL OXN QDQRYR XVS
WH VPDQMLYDQMHP MDNRVWL HOHNWULpPQH VWUXMH

8 RYLP WUHQXFLPD VH MDYOMD NOMXpDQ SUREOHP QD
XVSRVWDYL HOHNWULPQRJ OXND WH ]DJULMDYDQMX Y
VHNYHQFD SULMHQRVD PHWDOD

SURPMHQRP LGXNWLYLWHWD WH GHOLNDWQH PRGLILN
SUVNDQMH X RGUHYHQRM PMHUL VPDQMLWL LOL X PRGFH
'R WUHQXWDND * L + JHQHULUDQD WRSOLQD RG HOHNY
NRMD PRUD ELWL GRYROMQR YHOLND DOL WDNYD GD V
ibJoLpP VPDOQMHQMHP QDSRQD VWUXMH VH VPDQMXMH
GRYRYHQMH ALFH X]JURNXMH GRGLULYDQMH YUAND A&LF|
NDSOMLFH PHWDOD

.DUDNWHULVWLNH SULMHQRVD PHWDOD NUDWNLP VSRMHYL

Ya
Ya
Y
¥
Ya
Ya
Y
Y
Ya
Ya

MDNRVW VWUXMH $ QDSRQ VWUXMH 9
PDOL XQRV WRSOLQH L EU]JR KODYyHQMH L VWYUGQMDYD
PDOH GHIRUPDFLMH UDGQRJ NRPDGD

SURPMHUL aLFD PP GR PP
UDVSUVNDYDQMH NDR SRVOMHGLFD QDJORJ JDAHQMD H
VSDMDQMH PDOLK GHEOMLQD UDGQLK NRPDGD PP +

SULNODGDQ ]D VYH SRORADMH |DYDULYDQMD
SUHPRAULYDQMH JUDPQRJ PRVWD L]PHYyX UDGQLK NRPDC(
LIUDGD NRULMHQVNRJ SUROD]D

PHWDOL RVMHWOMLYL QD XQRV WRSOLQH

SULMHQRYVY PDWHULMDOD SULMHOD]QLP OXNRP

2YDM QDpLQ SULMHQRVD NRPELQLUD VOXpDMQH NUDWNH
YHOLNLP L PDOLP NDSOMLFDPD PHWDOD 1D YUKX HOHNWL
SURPMHUD HOHNWURGH NRMD XVOLMHG VLOD X HOHNWUL
VSRMD 3RQHNDG VH NDSOMLFD QH RGYRML RG HOHNWURG
GROD]L GR NUDWNRJ VSRMD > @
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SUHSRUXpD VH NRULAWHQMH SULMHOD]QRJ OXND X NRPELQ
NDSOMLFH NRMH SUHOLMHuUX NUR] OXN QH EL UHDJLUDOH V
]DYDUD yHVWR VH GRJDYD GD VH NDSOMLFD SULOLNRP GR
VH RYRP YUVWRP OXND PRaH ]DYDULYDWL YHOLNLP EU]JLQL
]IDPLMHQMHQ MH QRYLP QDSUHGQLMLP SRVWXSFLPD ]J]ERJ
SRWUHEQD ]JERJ UDVSUVNDYDQMD NDSOMLFD PDWHULMDOD
1D VOLFL SULND]DQH VX ID]JH SURFHVD

60LND B3ULND] ID]D SULMHQRVD PDWHULMDOD SULMH

7LMHNRP SULMHOD]QRJ HOHNWULPQRJ OXND VH SUHSRUX]|
QDVLOQRJ RGYDMDQMD NDSOMLFD NRMH QHSUDYLOQLP S|
QDYXiUL QHAHOMHQH HOHPHQWH X VDP PHWDO ]DYDUD =D)
OXND MH RELOMHAHQR PMHARYLWR VWDELOQLP UDGRP X
awuUFDMXuLP OXNRP JGMH VH NDSOMLFH QHSUDYLOQR IRL
WDOLQRP pHVWR QDVLOQR UDVSUVNXMX > @

SBULOLNRP ]DYDULYDQMD X] QLVNH YULMHGQRVWL QDSRQD
GLR aLFH HOHNWURRWSRUQR ]DJULMDYD L VXGDUD V UDGC
NDSOMLFD YUOR LQWHQ]JLYQR UDVSUVNDYD =DYDULYDQMH
PDQLIHVWLUD YLVRN HOHNWULpPQL OXN NRML QH ]DJULMH
GRJDYD QDOMHSOMLYDQMH LOL QHGRYROMQR SURWDOMLYCL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'RPDJRM 8YELQDF 'LSORPVNI

SRVHEQL SUREOHPL MDYOMDMX]W&EW BWIQRIIN R P LIQBU LNt RINHLG
GRPLQEDQWDQ X SRGUXpMX |DYDULYDQMD NRQVWUXNFLMVN
UDJ]ORJD =ERJ GLVRFUMDWMBUPOYQDREZHDNWLYQD VPMH'
WHKQLNRP UDGD VNORQD AXVLVDYDQMX3®* QHPLVWRUD L]
HOHPHQDWD WH PMHVWLPLPpQD RNVLGLUDQMD WDOLQH ]DYI
OXN QH SUHNULYD X SRWSXQRVWL VD VWXSRP SOD]PH HO
XOD]DN QHpLVWRUD L RNVLGLUDQMH ]DYDUD SRYHUDQH
SUHSRUXpHQR MH VPDQMLWL YLVLQX HOHNWULPQRJ OXND
GRELYDPR AXNRSDQL HOHNWULPQL OXN3® pLML MH YUK HO
RJUDQLpHQMLPD SURQDODaHQMH SUDYRJ VHWD SDUDPHW
RYDM SURFHV PRJX XpLWQLWL YUOR LQGXVWULMVNL SULNO

SULMHQRY PDWHULMDOD aWwWUFDMXuLP OXNRP

8 RYRP QDpLQX SULMHQRVD NRULVWH VH SRYHUDQH YULMFE
VWDELOQLMLP SULMHOD]RP VLWQLK NDSOMLFD PDWHULMDUC
.DSOMLFH VX VLWQH SURPMHU LP MH PDQML RG SURPMHUI
]JERJ WRJD PRAH UHUL GD WHNX SRSXW QLWL GR WDOLQH ]
QMHIJRYX YHOLNX VWDELOQRVW X SRWSXQRVWL VX HOLPLC
AWUFDMXULP OXNRP SULND]DQ MH QD VOLFL

60LND SULMHQRY PHWDOD aWUFDMXuLP OXNRP

6 REJLURP GD NDSOMLFH SDGDMX SRG XWMHFDMHP JUDYL)
VYLP SRORADMLPD ]DYDULYDQMD .DR QHGRVWDWDN QDYR
7LPH VH GRELYD YHUD NROLpLQD WDOLQH NRMD VH VSRUR
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O9HOLNRP NROLPLQRP WRSOLQH SRYHUDYD VH L SURWDOML)\
=DWR VH NRULVWL |D |DYDULYDQMH UDGQLK SUHGPHWD GH
]byuvuaQb ]DYDULYDQMD L |DYDULYDQMD YHULP EU]JLQDPD
LVNRULVWLYRVW HOHNWURGH YHOLND YULMHGQRVW GHSR
SURPMHUD > @

SULMHQRY PDWHULMDOD LPSXOVQLP OXNRP

2YDM SULMHQRV QD]JLYD VH MR&A L YLVRNR NRQWUROLUDQ
OXNRP 3URFHV VWYDUDQMD NDSOMLFH L RGUADYDQMD HC
OXND 1R X WUHQXWNX NDGD VH NDSOMLFD WUHED RGYRWMN
VWUXMH ]DYDULYDQMD 'MHORYDQMHP YHUH VWUXMH NDSC(
YULMHGQRVW VWUXMH SDGD QD SRpHWQX L RVLIXUDYD VW
RGUHYHQLP YUHPHQVNLP UD]PDFLPD NRML VH SULODJRYDYL

6OLND SULND]XMH SULMHQRYV PDWHULMDOD LPSXOVQLP C

60LND ULMHQRY NDSOMLFD PHWDOD LPSXOVQLP

.DR ]DAWLWQL SOLQ X RYRP QDpLQX NRULVWL VH DUJRQ L
PDQMH NDSOMLFH L NRQWUROLUDQL XQRV WRSOLQH SUXA&D
QMHJRYLK OHJXUD EDNUD L QMHJRYLK OHJXUD WH NURP Q
SUVNDQMD PDWHULMDOD RGOLPQD VYRMVWYD ]DYDUD P
NRQVWDQWQD YLVLQD HOHNWULPQRJ OXND &4LURN VSHNWCEL
GREUD SRGORJD ]D DXWRPDWL]DFLMX SURFHVD 1HGRVW
LPSXOVQRP VWUXMRP GROD]L GR SUHYHOLNRJ SURWDOMLY
SOLQD > @
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7,*

7, HQJO 7XQJVWHQ ,QHUW *DV RGQRVQR *7%: HQJO *
HOHNWUROXpQL SRVWXSDN ]DYDULYDQMD SUL NRMHP VH }
QHWDOMLYH HOHNWURGH LJUDYHQH RG YROIUDPD LOL YRC
]bawLwXx PHWDOD ]DYDUD NRULVWH VH LQHUWQL SOLQRY
QMLKRYH PMHADYLQH

7,* SRVWXSDN |]DYDULYDQMD MH QDMpH&UH UXpQL SRVWXSD
ND SROXDXWRPDWL]DFLML L SRWSXQRM DXWRPDWL]DFLML
SRVWXSND ]DYDULYDp SRPLpH SLAWROM L X SUHGQML UXE
GRGDMH GRGDWQL PDWHULMDO 3ROXDXWRPDWL]JLUDQL SR
awR VH X RYRP VOXpDMX GRGDWQL PDWHULMDO GRGDMH
$XWRPDWL]JLUDQL 7,* SRVWXSDN VH SULPMHQMXMH X VHULNM
SBUHGQRVWL 7,* SRVWXSND > @

% NRQFHQWULUDQRVW HOHNWULpPQRJ OXND L WLPH VPDQI

% QHPD UDVSUVNDYDQMD NDSOMLFD QHPD WURVNH

% PLQLPDOQD NROLPLQD &WHWQLK SOLQRYD

% ]DYDULYDQMH aLURNRJ VSHNWUD PHWDOD L QMLKRYLK

% PRIJXUQRVW ]DYDULYDQMD UD]QRURGQLK PDWHULMDOD

% PRIJXUQRVW L]YRYHQMD ]DYDULYDQMD X VYLP SRORADM

% PRIJXUQRVW ]DYDULYDQMD PDWHULMDOD PDOLK GHEOMI

% SRJRGQR |]D L]YRYHQMH UHSDUDWXUQLK UDGRYD

% SUDYLOQR L]YHGHQ ]DYDUHQL VSRM VSDGD X QDMNY]I
HOHNWUROXPQLP SRVWXSNRP

% EUJLQD GRGDYDQMD GRGDWQRJ PDWHULMDOD MH QH]D)

% ]DYDULYDQMH X UDGLRQLFL L QD WHUHQX

% PRIJXUQRVW DXWRPDWL]DFLMH

% RGOLpDQ L]JOHG ]DYDUHQRJ VSRMD

1HGRVWDFL 7,* SRVWXSND > @

¥%» PDOD EU]JLQD ]DYDULYDQMD L PDOL GHSR]LW GRGDWQR.
%2 QHHNRQRPLPQRVW X |IDYDULYDQMX GHEOMLK PDWHULMI
¥% I DKWMHYD VH SUHFL]QD SULSUHPD ]JDYDUHQRJ VSRMD

¥% YLVRND FLMHQD RSUHPH ]D |IDYDULYDQMH L |DAWLWQLK

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'RPDJRM 8YELQDF 'LSORPVNI

¥% IDKWMHYQRVW L]YRYHQMD UXpQRJ 7,* |IDYDULYDQMD G.:

% RWHADQRVW L]YRYHQMD ]DYDULYDQMD QD RWYRUHQLP

¥% ] DKWMHYD VH YLVRND pLVWRUD SRYU&GLQD NRMH VH ]DY

¥% SRWUHED ]D SULVLOQRP YHQWLODFLMRP JUDND NRG
SURVWRULPD

2SUHPD ]D 7,*

1D VOLFL SULND]DQD MH RSUHPD ]D UXpQR 7,* ]DYDULYD

60OLND 2SUHPD ]D UXpQR 7,* IDYDULYDQMH > @

,]JYRU VWUXMH

=D 7,* ]1DYDULYDQMH SULPMHQMXMX VH LVWRVPMHUQL L]P
LVvSUbDYOMDpL PRWRUJHQHUDWRUL L WUDQVIRUPDWRUL ]\
LVWRVPMHUQL ,]JYRUL VWUXMH ]D UXpQR ]DYDULYDQMH WL
VH RVLIJXUD SULEOLAaQR NRQVWDQWQD VWUXMD ]DYDULYDQ
SRPLFDQMD UXNH |]DYDULYDpPpD .RG PHKDQL]JLUDQRJ ]DYDL
GXAaLQD OXND PRJX VH SULPMHQLWL L LJYRUL V UDYQRP ND
'DQDAQML L]YRUL VWUXMH VX SUHWHALWR L]YRUL pLMD MH
VX XJUDYyHQL LQYHUWHUL ,]JYRU VWUXMH WLMHNRP ]DYDI
HOHNWULPQRP OXNX VD VWUXMRP NRMD MH WUDaHQD SULO
VWUXMH > @
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3LAWROM ]D |DYDULYDQMH

3LAWROM ]D |DYDULYDQMH VDGUAaL YROIUDP HOHNWURGX N

HOHNWULPQRJ OXND WH XVPMHUDYD ]DawLWQL SOLQ 3L3&

RSDVQRVWL RG SUHJULMDYDQMD 9HULQD SL&WROMD ]D UX
f PHYyXWLP PRJX ELWL L V GUXJDpLMLP QDJLELPD f

30LQVNL KODYyHQH SLAWROMH VH KODGL SURODVNRP UHOD
VX RJUDQLpPHQL QD MDNRVWL VWUXMD GR $ 9RGHQR K
NUR] NDQDOLi{H X GU&DpX SLAWROMD 9RGD XOD]L NUR] XO
L]OD]QX FLMHY 9RGHQR KODVHQL SLAWROML VH NRULVWH 1
SURL]JYHGHQL VX L SLAWROML NRML PRJX SRGQRVLWL MDI
SUHWHAQR NRULVWH X DXWRPDWL]JLUDQRM SURL]YRGQML >

60OLND SUHVMHN SLaAWROMD ]D 7,* ][DYDULYDQMH VD VXVW
WHNXULQRP > @

6DSQLFD |D ]DAWLWQL SOLQ

6DSQLFD ]D |DAWLWQL SOLQ vOXaL ]D XVPMHUDYDQMH SOL
REOLND L YHOLpLQD RYLVQR R MDNRVWL VWUXMH QD PM
VOLFL
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60LND , JYHGEH VDSQLFD D NRQXVQL REOLN E FLOLQGU

ORJX ELWL LJUDYHQH RG NHUDPLNH PHWDOD L NYDUFQRJ V
QDMpH&UH NRUL&A&WHQD DOL MH YUOR NUKND WH ODNR PR3
NRULAWHQMH SUL YLVRNRIUHNYHQWQLP VWUXMDPD 2SuH
XQXwWwbuQML SURPMHU VDSQLFH EXGH WUL SXWD YHuUL RG
REOLNX L YHOLpPLQL VDSQLFH RYLVLW UH NROLPpLQD L NYDO

IHWDOMLYD YROIUDPRYD HOHNWURGD

9ROIUDPRYD HOHNWURGD MH SURYRGQLN HOHNWULPQH VW
VH XVSRVWDYOMD HOHNWULpPQL OXN L]PHYyX UDGQRJ NRPD
RVQRYQRJ L GRGDWQRJ PDWHULMDOD D GD VH SUL WRPH
WDOL&WD pLVWRJ YROIUDPD MH > @

(OHNWURGD |D 7,* ]DYDULYDQMH L]JUDYXMH VH L] pLVWRJ YF

¥% pLVWD YROIUDPRYD HOHNWURGD = XJODYQRP VH NR
HOHNWULpQRP VWUXMRP JHOHQH ERMH

% YROIUDPRYD HOHNWURGD OHJLUDQD V WRULMHP * PR&
]DYDULYDQMD LPD QLaX JUDQLFX PLQLPDOQRJ RSWHL
OMXELpDVWH L QDUDQpDVWH ERMH

% YROIUDPRYD HOHNWURGD OHJLUDQD FLUNRQLMHP =+ S
RIJUDQLpPHQR SULVXVWYR YROIUDPD L WRULMD X ]DYDU)?

% YROIUDPRYD HOHNWURGD OHJLUDQD V ODQWDQRP = RG
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SULPMHQD 0,* 0$* L 7,* SRVWXSDND NRG :$%$0 D
7LSLpQL :$$0 VXVWDY VDVWRML VH RG > @

¥% UDpXQDOQR VXpHOMH = VOXAL ]D NRQWUROX RSUHPH L
¥ NRQWUROHU URERWD = NRULVWL VH ]D NRRUGLQDFLMX
% SURJUDPDELOQL L]YRU VWUXMH £+ VOXaL ]D NRQWUROX
% LQGXVWULMVNL URERW + VOXaL ]D SRPLFDMH SLAWROM
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IHKUYyDMXiL pHOLFL UD]JYLMHQL VX X SUYLP GHVHWOMHULF
IMHPDpNRM 3UYL RG QMLK ELOL VX PDUWHQ]JLWQL L IHULW
1L SRVWDOL QDM]DVWXSOMHQLMD VNXSLQD %DLQ L *ULIIL
PHOLFLPD GYRID]QH DXVWHQLWQR IHULWQH PLNURVWUXN
OMHYDRQLFD X )UDQFXVNRM 1MHPDpPpNRM AYHGVNRM L 6%
PLNURVWUXNWXUH > @

JHULWQR DXVWHQLWQL GXSOHNV QHKUYDMXuL pHOLFL LPH
VDVWRML RG IHULWD L DXVWHQLWD X SRGMHGQDNLP YRO
SRpHWNRP GYDWHVHWRJ VWROMHUD QMLKRYD SULPMHQD
VWROMHUD 5D]JOR]JL WRPH ELOL VX SUREOHPL VD ]DYDU
NUKNRA& X

'DQDV VH GXSOHNV pHOLFL SULPMHQMXMX QD PQRJLP PMH\
L YUOR GREULK PHKDQLpPNLK VYRMVWDYD =ERJ YLVRNRJ X
YLAX WRSOLQVNX YRGOMLYRVW L QL&AX WRSOLQVNX UDVWH]
VH WUDA&L YLVRND RWSRUQRVW QD QDSHWRVQX L UXSLpD
PHOLND > @

=ERJ UHODWLYQR YLVRNH pYUVWRi{iH GXSOHNV pHOLFL VX
NRUR]JLML SUL pHPX GROD]L GR L]JUDA&DMD QMLKRYD NDUDN
SRVWRMDQRVWL L PHKDQLpPNLK VYRMVWDYD 1DYHGHQD

SUHVMHND L VPDQMHQMH XNXSQH PDVH SURL]JYRGD 6WRJ
SOLQRYRGD L QDIWRYRGD 8 EOD&HP NRURJLYQRP RNUX&HQ
SXQR VNXSOMH QLNORYH OHJXUH 8 RGQRVX QD DXVWHQL)
JUDQLFX UD]YODpPHQMD 7DNRYyHU YL&AD LP MH L WYUGRUD
WURGHQMH > @

9HULQD QRYLMLK GXSOHNV pHOLND LPD GREUX &LODYRVW
IDJH SUL VQLAHQMX WHPSHUDWXUH QDJOR SUHOD]H L] &L«
QHKUyDMXuUL pHOLFL 'RQMD WHPSHUDWXUD SULPMHQH MH
SULPMHQH GXSOHNV pHOLND MH RNR f& ]ERJ EURMQLI
PRJX L]JOXpLWL QD UHODWLYQR QLVNRM WHPSHUDWXUL D
PHKDQLpPND VYRMVWYD 7RSOLQVND UDVWH]JOMLYRVW GXSC
XJOMLPQLK L QLVNROHJLUDQLK pHOLND 2YD SRGXGDUQRV\
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QHNLP SURL]JYRGLPD QSU WODpPpQH SRVXGH EH] RSDVQRYV
NDVQLMHP ]DJULMDYDQMX WLMHNRP HNVSORDWDFLMH > @

OLNURVWUXNWXUD

OLNURVWUXNWXUX GXSOHNV pHOLND SULND]DQD QD VOLFI

YROXPQLK XGMHOD IHULWD %&& NULVWDOQD UHAHWNI
UH&HWND 'YRID]QD VWUXNWXUD VH J]RYH GXSOHNV VWU
QHKUYDMXULK pHOLND GRELOD LPH 2SWLPDOQD NRPELQD
SURL]JYRYDpPpLPD L NUHUH VH L]PHyYX L DXVWHQLWD X |

60OLND 'YRID]QD PLNURVWUXNWXUD GXSOHNV pHO

2YDNR L]EDODQVLUDQD PLNURVWUXNWXUD RGUHyXMH L QN
RWSRUQRVW SUHPD LQWHUNULVWDOQRM QDSHWRVQRM ¢
YLVRNRP YODPQRP pYUVWRGRP YLVRNRP JUDQLFRP WHpPHQ
6YH GYRID]QH PLNURVWUXNWXUH PRJX VH VYUVWDWL X N
GXSOHNV L XPUHAHQD PLNURVWUXNWXUD 2GOXpXMXuUL XW
NHPLMVNL VDVWDY OHJXUH L UH&LP WRSOLQVNH REUDGEH
NURP L QLNDO D YUOR YD&QX XORJX X IRUPLUDQMX PLNU
EDNDU VLOLFLM L YROIUDP OHYyXVREQL XWMHFDM OHJLU
SRVWL]DQMD L]JEDODQVLUDQRJ RGQRVD L]PHyX IHULWD L |
HOHPHQWD > @

JRUPLUDQMH IHULWQR DXVWHQLWQH PLNURVWUXNWXUH
SVHXGRELQDUQRP GLMDJUDPX VWDQMD QD VOLFL
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60LND SBVHXGRELQDUQL GLMDJUDP VWDQMD &U 1L )H X]

'XSOHNV pHOLFL SULPDUQR NULVWDOL]JLUDMX X WQL
IHULWD VWYDUD VH SR JUDQLFDPD IHULWQLK JUQD DXVWHC
X VWUXNWXUL ]|D QHNROLNR YUVWD GXSOHNYV pHOLND RYLYV

60LND SURPMHQH XGMHOD IHULWD ]D QHNROLNR GXSOHNYV

'DOMQMLP KODJYyHQMHP DXVWHQLWQD JUQD UDVWX SUYR
NULVWDORJUDIVNLP UDYQLQDPD XQXWDU IHULWQRJ JUQD
OHJLUQL HOHPHQWL NRML VWDELOL]JLUDMX DXVWHQLW XJO
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OHJLUQL HOHPHQWL NRML SRGUADYDMX IHULW NURP PROL
DXVWHQLWD RYLVL R EU]JLQL RKODYyLYDQMD IHULWD YUVWL
VYDNRJ SRMHGLQRJ OHJLUQRJ HOHPHQWD 2SWLPDOQD ID]C
SUL SRGMHGQDNLP YROXPQLP XGMHOLPD IHULWD L DXVWH
EU]LQD RKODYyLYDQMD SRGHabDYD WDNR GD X WHPSHUDWXU
PLNURVWUXNWXUL LPD IHULWD L DXVWHQLWD 'DOM
AWR RVLJIJXUDYD |DGUADYDQMH SRVWLJIJQXWRJ IDJQRJ RPMH!
XUDYQRWHAHQRJ IDJQRJ RPMHUD JD&A&HQMHP VH VSUHpPpDYD
QLwULGD VLJPD ID]JH &KL IDJH /DYHVRYH ID]JH . ID]JH L
QDUXabYDMX VH PHKDQLpPND L NRUR]JLMVND VYRMVWYD C
QHSRAHOMQLK PLNURVWUXNWXUQLK ID]D X GXSOHNV pHOLF

60OLND 6KHPDWVNL SULND] WLSLpQLK SUHFLSLWDFLMD

SRGMHOD L VYRMVWYD GXSOHNYV pHOLND

3UYL GXSOHNV pHOLFL GXSOHNV pHOLFL SUYH JHQHUDFLM
L XJODYQRP QH VDGUA&H GX&LN 7DNYL pHOLFL VH WH&aNR ]D
NRUR]JLMVNX SRVWRMDQRVW X XVSRUHGEL V NDVQLMH UD]
QHL]RVWDYDQ OHJLUQL GRGDWDN 2VLP WRJD SUL ]DYDI
GROD]LOR MH GR J]QDWQRJ SRUDVWD XGMHOD IHULWD X
X]JURNRYDOD MH SDG aLODYRVWL L SDG NRUR]JLMVNH RWSR
PDWHULMDO SD VH ]JERJ WRJD GXSOHNV pHOLFL SUYH JHQH!
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8YRYHQMHP GX&LND NDR REYH]QRJ OHJLUQRJ GRGDWND \
QDVWDMX GXSOHNV pHOLFL GUXJH JHQHUDFLMH RWSRUQL
IHULWL]DFLMX =87 D > @

SRGMHOD GXSOHNV pHOLND GUXJH JHQHUDFLMH QDSUDYON
QD UXSLpDVWX NRUR]JLMX WM SUHPD YULMHGQRVWL GMI
(TXLYDOHQW 1XPEHU 35(1 A&4WR VH L]JUDpXQDYD SUHPD L]l

'6 35(1 &U OR : 11
6YL GDQDAQML PRGHUQL GXSOHNV pHOLFL PRJX VH SRGLM]
Xx JH &U 1L 1 LOL GXSOHNV pHOLFL EH] OR

X )H &U 1L OR 1 LOL GXSOHNV pHOLFL V &U
Xx )H &U 1L OR 1 &X LOL GXSO6NV pHOLFL V &U
X )H &U 1L OR 1 :&X LOL VXSHU GXSOHNV pHOLFL

x )H &U 1L OR 1 &X LOL KLSHU GXSOHNV pHOLFL '6 !
6XSHU L KLSHU GXSOHNV pHOLFL VDGUAH YLAH OHJLUQLEK
GMHORWYRUQH VXPH YL&X RG
2VQRYQL OHJLUQL HOHPHQWL X GXSOHNV pHOLFLPD VX NUF
PLNURVWUXNWXUH LPDMX MR& L GX&LN PROLEGHQ EDND
XWMHFDM OHJLUQLK HOHPHQDWD MH YUOR VORAHQ SD VH
DXVWHQLWD PRUD SD]JLWL QD NROLPLQX VYDNRJ HOHPHQW|
XGMHOQRJ NRHILFLMHQWD . IHULW DXVWHQLW > @

60LND 2YLVQRVW XGMHOQRJ NRHILFLMHQWD R WH
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/HJLUQL HOHPHQWL
.URP

*ODYQD SUHGQRVW NURPD NDR OHJLUQRJ HOHPHQWD X pH
VWYDUDQMHP SDVLYQRJ ILOPD QD SRYU&GLQL 6DGUADM NUF
L OLQLPDOQD NROLpPpLQD NURPD GRYROMQD GD VSU
VWYDUDQMHP VWDELOQRJ SDVLYQRJ ILOPD QD SRYUA&LQL 1
HOHPHQW &awR ]QDpL GD VH GRGDYDQMHP NURPD VWDELO
VWUXNWXUD 3RUDVWRP VDGU&ADMD NURPD UDVWH RWSRL
RWSRUQRVW SUHPD RNVLGDFLML QD SRYLAHQLP WHPSHUDYV
MH YLAH QLNOD UDGL IRUPLUDQMD AHOMHQH GXSOHNV VWL
VH L VNORQRVW QDVWDMDQMX aWHWQLK LQWHUPHWDOQLK

1LNDO

'XSOHNV pHOLFL VDGUAH L]PHYVX L QLNOD 1LNDO VWL
NXELPpQX NULVWDOQX VWUXNWXUX NRMD MH ]DVOX&QD ]
'RGDYDQMHP QLNOD VPDQMXMH VH L]JOXpLYDQMH QHSRAHON

"XaLN
‘XaLN MH MDNL JDPDJHQL HOHPHQW L |IDMHGQR V QLNORP
VWUXNWXUL GXSOHNV pHOLND &d4WR MH SRVHEQR YDAQR NFR
VDGUADMHP NURPD L PROLEGHQD GX&aLN VSUMHpDYD QDV
]QDpDMQR SRYLVXMH pYUVWROUX RWSRUQRVW QD UXSLDp

'RGDYDQMHP GX&aLND VPDQMXMH VH IRUPLUDQMH LQW
WHPSHUDWXUDPD > @

OROLGEHQ

'XSOHNV pHOLFL VDGUAaH GR PROLEGHQD OROLEGHQ M
NURPRP GMHOXMH X VPLVOX SREROMAaDQMD RWSRUQRVWL
VDGUaH NORULGH 3