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+DQGOHLG ,QVWUXFWLR ORGH G HPSC 0DQXDO *HEUDXFKVDQZ
%HUNH\ 3K %HUNH\ 3KF <O«PHQWYV IL¢ (OHPHQWRYV Gt %HUNH\ 3KR
*UDYLW\ :DV *UDYLW\ :DW %HUNH\ 3KRHQ DJXD SRU JUL *UDYLW\ :DVV
(OHPHQW (OHPHQW:' :DWHUILOW %HUNH\ 3KR (OHPHQWH
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+DQGOHLGLQJ %HUNH\ 3KRHQL[ *UDYLW\
2QGHUGHOHQ

9RRUEHUHLGLQJ

3ULPHQ PHW GH 3ULPH(DV\ 8QLYHUVDO
3ULPHQ PHW GH DIGLFKWLQJVULQJ YDQ
211 *ULG DOWHUQDWLHYH SULPLQJRSWLF
,QVWDOOHHU GH HOHPHQWHQ QD KHW S
5RGH NOHXUVWRI WHVW
9RRUJRUJVPDDWUHJHOHQ HQ RSVODJ

,QVWUXFWLRQ PDQXDO %HUNH\ 3KRHQL[ *UDY
3DUWV OLVW

3UHSDUDWLRQ

3ULPLQJ ZLWK 3ULPH(DV\ 8QLYHUVDO 3ULPH
3ULPLQJ ZLWK WKH HOHPHQW VHDOLQJ ZDVKI
211 *ULG DOWHUQDWLYH SULPLQJ RSWLRQ ZL
,QVWDOO WKH HOHPHQWY DIWHU SULPLQJ
5HG IRRG FRORULQJ WHVW

3UHFDXWLRQV DQG VWRUDJH

Fl

ORGH G HPSORL <O«PHQWV ILOWUDQWYV
3LaFHV

3U«SDUDWLRQ
$PRUODJH DYHF O DPRUFHXU XQLYHUVI
$PRUO®DJH DYHF OD URQGHOOH G «WDQ
2SWLRQ G DPRU®DJH DOWHUQDWLYH KI
,QVWDOODWLRQ GHV «O«PHQWYV DSU2aV
7HVW DX FRORUDQW URXJH
3U«FDXWLRQV HW VWRFNDJH

0DQXDO GH LQVWUXFFLRQHV (OHPHQWRYV ILO\
3KRHQL]

&RPSRQHQWHYV

3UHSDUDFLUQ

&HEDGR FRQ 3ULPH(DV\ 8QLYHUVDO 3ULPHU
&HEDGR FRQ HO DQLOOR GH VHOODGR GHO H(
2SFLUQ DOWHUQDWLYD GH FHEDGR VLQ FRQH]|
,QVWDODU ORV HOHPHQWRY GHVSX«V GHO FH
3UXHED FRQ FRORUDQWH URMR
3UHFDXFLRQHV \ DOPDFHQDPLHQWR

*HEUDXFKVDQZHLVXQJ %HUNH\ 3KRHQL[ *UDYL
7HLOH

9RUEHUHLWXQJ

3ULPHQ PLW 3ULPH(DV\ 8QLYHUVDO 3ULPHU
BULPHQ PLW GHP (OHPHQWGLFKWXQJVULQJ
$OWHUQDWLYH OHWKRGH |XP 3ULPLQJ RKQH :D
,QVWDOOLHUHQ 6LH GLH (OHPHQWH QDFK GHP
5RWHU )DUEVWRITWHVW
9RUVLFKWVPD{QDKPHQ XQG /DJHUXQJ








































3 W<SDUDVIRQ $PRUODJH DYHF O DPRUFHXU XQLYHU

/'RY/GH@P REDIH GH GHDX HWKWDA<H SRXUH SXOHUMIUGHY SRV GV ; / DPRUFHXU XQLYHUVHO 3ULPH(DV\ V DGDSWH DX[ URELQHW
«@P HQW DILQ TXH GHDX SXMH V«FRXGIUTEWHP HOW/ HV «@P HOW QH WDLOOH

| ROPIRQQHQWSDV FRUHAWP HOWY LY QH VROWSDV DP RUF«V 1 RXV :
UHFRP P DQGRQV GH SOFHUGI L WP H VXUXQ S@Q GHWDYDICRX XQH DXWH VXU DR
UMWIQW ¢ GHDX 7RXW SRXVME UH GRIWAWH «@P 1Q«H SDUUQEN] H SHQGDQW

@P RUEDIH

$VVXUH] YRXV TXH OD W-WH GX UREL
O DPRUFHXU VRQW VHFV FH TXL YRX
VDLVLU O DPRUFHXU HW G REWHQLU
SRVVLEOH ORUV GH)IO HP®& D®PRIH HXU
BULPH(DV\ % DX URELQHW HQ «WLL
ODUJH GH O DPRUFHXU HW HQ OH WL
GHVVXV OH EHF GX URELQHW DXVVL (
7THQH] O «O«PHQW $ G XQH PDLQ HW
O «O«PHQW GDQV O DPRUFH DXVVL O
' XQH PDLQ PDLQWHQH] O DPRUFH V>
RXYUH] OHQWHPHQW O HDX 8WLOLVF
1URLGH

$XIJPHQWH] SURJUHVVLYHPHQW O DHS)
PDLOQWHQDQW XQ G«ELW IDLEOH
LRQVHIL® HVW SU«I«UDEOH GH PDLQWH
DWWHQGUH TXH OH ILOWUH V DPRUFF
WURS OD SUHVVLRQ GH O HDX FH TXL ¢
RX GHV SURMHFWLRQV G HDX ¢ O HQGU
URELQHW

8QH IRLVY TXH O HDX DSSDUD°W VRXV
O HIW«ULHXU GX ILOWUH FRQWLQXH:
I[URWWH] O HIW«ULHXU GH O «O«PHQV
PLOXWIHKVTX ¢ FH TXH O «O«PHQW VHI
O HDX VRLWHBXDEHXW -WUH G«FRORL
O H[F3V GH P«GLD VRUW GH O «O«PHC

$ YDQWGH FRP P HQFHU

e /DYH YRXVGNP DIQVDYDWG IQABMIUHNG DP RIHUBN «@P HOWDILQ GH
UcGXLLH ®1 UVTXH GH FRQWZP LQDARQ GHV FRP SRVDQW GX i VWP H

o GRQUHIYH VRXWAV BV SI2 FHV GV LQVAKPRQY FWOHP EDEIJ H G RU IQH DX FDV
Ry BN «@P HQW GHYLDIHQW-WH LHOYR\ «VV DX | DEUFDQW1 RXV YRXV
UHRP P DQGRQV GH QRMUMD GDW G IQWEXXIMRQ GHV «@P HQW VXU® ERW DI LQ
GH VDYRIUTXDQG LY GRIYHQAWH LHP SOF«V

o ' WP IQH ®P HXWHP «WRGH G DP RUEDJ H HQ | RQPRQ GH @ FRQFHSMRQ
GH YRWH URELQHWHAGH CHQGLRIMR» YRXV D@ DP RIFHUGBN «@P HQW

Ao (

/| ©O«PHQW HVW PDLQWHQDQW DPRUF« H
5«S«WH] OHV «WDSHV ¢ SRXU OHV «O



$p RLEDJHDYHFCD)LRQGHCGHG«VDQFK«WV Gk 8QH IRLV TXH O HDX DSSDUD°W VRXV

O HIW«ULHXU GX ILOWUH FRQWLQXH’

O<@P HQW [W QWLQXH.
: IURWWH] O HIW«ULHXU GH O «O«PHQ\

PP ! & PLOQXWMHVTX ¢ FH TXH O «O«PHQW VHF

O HDX VRLWHBXDEHXW -WUH G«FRORL
O H[F3V GH P«GLD VRUW GH O «O«PHC
/| O«PHQW HVW PDLQWHQDQW DPRUF« H

SHWLUH] O «FURX ¢ RUHLOOHV ' HW OD URQGHOC 5«S«WH] OHV «WDSHV ¢ SRXU OHV «C
SHWRXUQH] O «FURX ¢ RUHLOOHV SDUWLH SODWH

MXVTX ¢ FH TXH OH KDXW GH O &RURY0 BW B/HL BQH C &RQVHIRV «O0O«PHQWYV ILOWUDQWYV 3KRHRR [(GUDNIRG\ 1
HQYLURQ PP GX KDXW GH OD WLJH PRXLOO«V DSU2V OHXU DPRU®GDJH 1RXV YRXV UHFRP
30DFH] OD URQGHOOH G «WDQFK«LW« & VXU OH ¢ DPRUF«V GDQV XQ ERO RX XQ «YLHU SURSUH SHQGD(
KDXW GH OD URQGHOOH G «WDQFK«LW« GRLW -~WL DXWUHV «O«PHQWYV ILOWUDQWYV UHVWDQWYV

OD WLJH :

3ODFBIWAJH ILOHW«H GH O «O«PH
DSSX\H] OD URQGHOOH G «WDQFK

A0 (

2XYUH] OHQWHPHQW ODHDRH Q R/IDGHV
SURJUHVVLYHPHQW OD SUHVVLRQ GH
IHUPHPHQW O «O«PHQW HW OD URQG
URELQHW DILQ GH FU«HU XQ MRLQW

VDWXUHU O «O«PHQW



2 SWRQ G DP RUEDI H DAOWUQDVIYH KRUY U« VHDX  VDQ\
URELQHW

/HV «O«PHQWY SHXYHQW «JDOHPHQW -WUH DPRUF«V
UHPDUTXWLOLVH] XQLTXHBHQ®UBHVWOWDR«WKRGH IR
PLHX[ DYHF GHV ERXWHLOOHYV VRXSOHV SOLDEOHV G
OD ERXWHLOOH HW IL[H] O HIWU«PLW« OD SOXV ODU.
VXU OH GHVVXV GH OD ERXWHLOOH DXVVL ORLQ TXH
GDQV O HIWU«PLW« OD SOXV SHWLWH GH O DPRUFHX
O «O«PHQW UHSRVH VXU XQH VXUIDFH SODQH DYHF C
GHVVXV GH SU«I«UHQFH GDQV XQ «YLHU RX XQ DXWI!
B3UHVVH] O HDX GH OD ERXWHLOOH GDQV OH ILOWUH
TXH GHV JRXWWHV G HDX DSSDUDLVVHQW VXU OH ILC
Q«FHVVDLUH

5HPDUTXMKHY ILOWUHY FRQWLQXHURQW ¢ IRQFWLRQC
VDWXU«V G HDX

, OWDADVRQ GHV «@P HQW DSV CDP RUED] H

5HWLUH] O «<FURX ¢ RUHLOOHV GH OD WLJH ILOHW
G «WDQFK«LW«PHQUWNO «

30ODFH] OD WLJH ILOHW«H DYHF OD URQGHOOH G
O LQW«ULHXU GH OD EDVH GH OD FKDPEUH VXS«U
JLH] O «O«PHQW GDQV OD EDVH GH OD FKDPEUH H
VXSSRUW ILOHW« MXVTX ¢ FH TXWWNQWWRCHUWV KU
XQLTXHPHQW ¢ OD PDLQ 8Q VHUUDJH H[FHVVLI Gt
HQGRPPDJHU OH ILOHWDJH GH O «FURX FH TXL SI
VIVWaPF«S«WH] FHVY «WDSHV SRXU OHV «O«PHQW
8QH MRDHV «O«PHQWV HW OHV ERXFKRQV GH EOR
SODFH] G«OLFDWHPHQW OD FKDPEUH VXS«ULHXUF
VIVW2PH HVW SU-W ¢ -WUH XWLOLV«

&KDPEUH VXS«ULHXUH GX V\VW?2PH

A0 (




7 HV\DX FR@UI?V\LRXJH 6L O HDX «YDFX«H GX VI\VW2PH SU«VHQWH XQH WHLQ"'
WWW GH Y«ULILFDWLRQ GH O DVVHPEODJH U«S«WH] ¢

VXLYDQWH DILQ GH G«WHUPLQHU OD VRXUFH GH OD |
BODFH] XQLT®BPAKDWEUH VXGXWM\NYW3HH DYHF OHV
ILOWUDQWY LQVWDOO«V VXU GHV WDVVHV RX GHV
SRVLWLRQQ« GH PDQL2UH ¢ FH TX XQ «O«PHQW SXI
YRXV DLGHUD ¢ LGHQWLILHU OH ERXFKRQ RX O «O-
5HP$O®VH] OD FKDPEUH VXS«ULHXUH DYHF GH O HD

&H WHVW VLPSOH SHUPHW GH Y«ULILHU TXH YRWUH \
HW TX LO QH SU«VHQWH DXFXQH IXLWH LQWHUQH 1R
DSU2V OH SUHPLHU DVVHPEODJH GX VI\VWaPH DSUaV
«0O«PHQWYV ILOWUDQWY RX DSU2V OD SUHPL2UH XWLC
VWRFNDJH SURORQJ«V$GMX U0« PROQWTX DXFXQ «O«PF
GX IOXRUXUH Q HVW LQVWDOO« GDQV OH V\VWaPH OF

$SMRXWH] MXVTX ¢ GH FXLOOSUH ¢ FDI«  JRXW\ URXJH FRPPH LQGLTX« FL GHVVXV

URXJH IRXUOL U«SHUWRUL< VRXYV OD OHWWUH m ( /DLVMGH VA\VW2PH ILOWUHU O HDX 9«ULILH] OD FRX

G XO FRORUDQW DROLFBHGWUDILALHO WHO TXH FHOXL «0O«PHQWYV 6L O HDX HVW FODLUH YRWUH V\VW2aP}t
FKDTXH JDOORQ TXH YRWUH VIVW2PH GH ILOWUDW URXJH HVW WRXMRXUV SU«VHQWH U«LQVWDOOH] ¢

FKDPEUH VXS«ULHXUH /HV LQJU«GLHQWY DFFHSWI EORFDJH ¢ O HQGURLW R» OD IXLWH VH SURGXLW |
URXJH FRPSUHQQHQW O HDX OH SURS\02QH JO\FR 6L MVWZPH FRQWLQXH WHNKRXARQDDOFWH] QRWUH
DLQVL TXH OH SURSUOSHUG BAQHOLVHU GHV FROR REWHQLU GH O DLGH

TXL QH VRQW SDV URXJHV RX TXL FRQWLHQQHQW ¢

GH VRGLXP RX GHV LQJU«GLHQWY QDWXUHOV WHO

FXUFXPD HWF / XWLOLVDWLRQ GH FRORUDQWYV D

HQWUD°QHUD XQ IDX[ U«VXOWDW Q«JDWLI DX WHV" 3?255&

Q HVW SDV FRUUHFWHPHQW VFHOO« GX VIVW

30DFH] XQ U«FLSLHQW VRXV OH URELQHW HW YLGE

XQH WHLQWH URXHEBLRG URMHTEH OHV «O«PHQWV V

OH VI\VW2PH D «W« DVVHPEO« FRUUHFWHPHQW (DX DYHF FROI
DOLPHQWDLUH

, 7DVVHV RX ER

5HPDIXH FH WHVW YLVH ¢ FRQILUPHU TXH OH V\VW: boPH WDLOOH
Sy X (D URXJH RX

FOD> \/ X (DX

7TDEOH RX SODQ GH WUuDYDLO



3 W<FDXVIRQV HWWRRFNDJ +

/| XWLOLVDWLRQ G HDX DGRXFLH RX G HDX VDO«H SH:
DQQXOHUD YRWUH JDUDQWLH

1H ODLVVH] MDPDLV OHV «O«PHQWV I L GMRNLOWLR & X P(
WHPS«UDWXUHY Q«JDWLYHV SHXW WUDQVIRUPHU O H
OHV «O«PHQWV HW OHV ILVVXUHU RX OHV FDVVHU /F
JDUDQWLH

6L YRXV SU«YR\BILTVOMHU OH VA\VW2PH VDQV VXUYHLOOTL
HW TXH YRXV VRXKDLWH] U«GXLUH OD Q«FHVVLWHWE
OHV GH YRWUH V\VW2PH HW SODFH] OHV GDQV XQ VD
FRQWHQDQFH G DX PRLQV OLWUHV DORUV TX LOV \
GH UHVWHU KXPLGHV UHQGDQW O DPRU©GDJH LQXWL!
YRWUH U«lIULJ«UDWHXU R» LOV QH J20OHURQW SDV /
VRLIQHXVHPHQW OHV «O«PHQWYV ¢ O HDX IURLGH SX

3RXU XQ VWRFNDJH ¢ SOXV ORQJ WHUPH QRXV YRXV
FRPSO®WHPHQW OHV «O«PHQWAWBPXHI WDXODERH OV VF
VHFV VDQV DXFXQH WUDFH G KXPLGLW« DYDQW GH
O H[F2V G HDX GHV «O«PHQWYVY SXLV ODLVVH] OHV V«
IHQ-WUH RX GDQV XQ DXWUH HQGURLW HQVROHLOO
VRLHQW FRPSO2WHPHQW VHFV

8@ IRLV TXH OHV «O«PHQWYV VRQW SDUIDLWHPHQW V
OHV GDQV XQ VDF HQ SODVWLTXH UHIHUPDEOH G XQ
G «YLWHU TX LOV Q DEVRUEHQW OHV RGHXUV /RUVT
«O«PHQWY QHWWR\H] OHV HQ IURWWDQW O H[W«ULH
FRXUDQWH IURLGH (QVXLWH DP RUIRN W YRXYW D56H O
GDQV YRWUH V\VWaPpH

ODQXDO GH LQVWUXFFLRQHV (OHF
JUDYHGDG %HUNH\ 3KRHQL]

/IRV HOHPHQWRYV ILOWUDQWHY %HUNH\ 3KRHQL[ *U
GLVH:DGRY SDUD RIUHFHU XQD FRPSDWLELOLGDG
%HUNH\ /RV HOHPHQWRYV %HUNH\ 3KRHQL[ VRQ HI\
GXUDGHURV \ ILDEOHV SRU OR TXH VLHPSUH WHQ
OLPSLD

&RMWHQLGR
&RPSRQHQWHYV
3UHSDUDFLuUQ
&HEDGR FRQ 3ULPH(DV\ 8QLYHUVDO 3L
&HEDGR FRQ HO DQLOOR GH VHOODGR
2SFLUQ DOWHUQDWLYD GH FHEDGR VLG
,QVWDODU ORV HOHPHQWRY GHVSX«V (
3UXHED FRQ FRORUDQWH URMR
3UHFDXFLRQHV \ DOPDFHQDPLHQWR

04 aSA)




&RP SRQHQWHAV

/ DV SIH DVWHP XHWDQVR® D P RGR IGMAWDWYR\ QR HWEQ D HVFDD

3UHSDWDAQ

( GFHEDGR XWJ D DJ XD SDLD GHVS @] DUHDILH GH &Y SRRV GH RV HBP HQRY ®
TXH J DUDQW] D TXH HODJI XD SXHGD | XWUAEWHP HOM / RV HOP HQVRV QR

I XQFLRQDLEQ FRUHFVDP HQWH VLQR VH FHEDQ 5HFRP HQGDP RV IQWBOUHO
VIMMP D VREWH XQD HQFP HID X RWD VXSHULAH [P SHUP HDE®! ( OSROR J HOHUDGR
GXUDQW HCBLRAHVR GHEH HIP [QDUWH GXUDQW HOFHEDGR

$QUAV GH FRP HQ] DU

e /EYHVH@VP DQRVDQWMV GH FHEDUH LOWBMURY HBP HQWRY SDLD UHGXAU@V
SRVEIQGDGHY GH FRQUEP IQDUGRY FRP SRQHQW GHOMMP D

e &RQVHIYHVRGDV@VSIH DV IQWMXFARQHV\ HP EDDM RU IQDCBRUMLIXHD
QHFHVDUR GHYROYHU®V HBP HQWRY DA DEUFDQM 5HFRP HQGDP RV HVRUELU®
IHFKD GH LQWBOAPQ GH BV HBP HQRY HQ @ FDND SDUD UHFRUEDUFXEQGR GHEHC
VXVMIILVH

e ' HMP LQHH®P HRUP «VRGR GH FHEDGR HQ IXQAPQ GHOGIMH R GHVX JUIR\
GHOXJ DUGRQGH YD\ D D FHEDU®RY HBP HQRV

04 aSA)




&HEDGR FRQ3UP H(DV\ 8 QLYHU/DCBUP HU &HEDGR FRQ HODQLOR GH VHADGR GHOH®P HQWE

(O LPSULPDGRU XQLYHUVDO 3ULPH(DV\ VH DGDSWD pp . 2
SHTXH3RV :

$VHI%UHVH GH TXH HO FDEH]DO GHO
FHEDGRU HVW«Q VHFRV HVWR OH SL

DJDUUH DO PDQLSXODU HO FHEDGRU SHWLUH OD WXHUFD GH PDULSRVD ' \ OD DUDQGH

PHMRU VHOODGR SRV LEQHF /G FHEBPH OD WXHUFD GH PDULSRVD ERFD DEDMR FRQ OD S|

XQLYHUVDO 3ULPH(DV\ % DO JULIR DO YEVWDJR KDVWD TXRUODGHSDDWHXMXEBUGH PDUL

PEV JUDQGH GHO FHEDGRU \ WLUDQGC SDUWH VXSHULRU GH ODV URVFDV GHO Y£VWDJR

VREUH OD ERTXLOOD GHO JULIR OR F YEVWDJR

6XMHWH HO HOHPHQWR $ FRQ XQD &RORTXH OD DUDQGHOD GH VHOODGR & VREUH O

GHO HOHPHQWR KDFLD DUULED HQ H VXSHULRU GH OD DUDQGHOD GH VHOODGR GHEH T

DO WRSH SDUWH VXSHULRU GHO YEVWDJR

&RQ XQD PDQR VXMHWH HO FHEDGRI!

DEUD OHQWDPHQWH HO DJXD 8WLOL &RORTXH HOUWRWMDIEIR GHO HOHPHQW
% $XPHQWH JUDGXDOPHQWH OD SUHVL \ SUHVLRQH OD DUDQGHOD GH VHOOI

PDQWHQLHQGR XQ IOXMR GH SUHVLu
&RQVHMRPHMRU PDQWHQHU OD SUHVLp
HO ILOWUR VH FHEH HQ OXJDU GH DEU
SRGU™D SURYRFDU IXJDV R VDOSLFDGX
GRQGH HO FHEDGRU VHOOD HO JULIR
8QD YH] H®HDJIXD DSDUH]FD FRPR VX(
GHO ILOWUR FRQWLQ%H GHMDQGR F
H[WHULRU GHO HOHPHQWR F RRL QDWW
KDVWD TXH HO HOHPHQWR SDUH]FD "
FODUDDJXD SXHGH HVWDU GHVFROR
TXH HO H[FHVR GH PHGLR VDOH GHO
(OHOHPHQWR \D HVWE FHEDGR \ OLVWR
5HSLWD ORV SDVRV D SDUD ORV HO}

$EUDHQWDPHQWH FOO DXRBIQWDQGR J
OD SUHVLPQ GHO DJXD PLHQWUDV V
HOHPHQWR \ OD DUDQGHOD GH VHOO
FUHDU XQ VHOOR SHUPLWLHQGR TX}
HOHPHQWR

04 aSA)




8QDHY TXH DSDUH]FD DJXD HQ IRUPD
HIWHULRU GHO ILOWUR FRWQWQOQQEIKX O
HO HIWHULRU GHO HOHPHQWR PRQXQ
KDVWD TXH HO HOHPHQWR SDUH]FD !
FODWSRVLEOH TXH HO DJXD VH YHD
SULQFLSLR \D TXH HO H[FHVR GH PD
HOHPHQWR

(OHOHPHQWR \D HVWE SUHSDUDGR \ OL

5HSLWD ORV SDVRV D SDUD ORV HO}

&RQVHRR HOHPHQWRYV ILOWUDQWHY 3KRHQL[ *UDYLW
HVWDUE£Q K¥PHMEBEXY GH FHEDU 5HFRPHQGDPRYV FRO
FHEDGRVY HQ XQ UHFLSLHQWH OLPSLR R HQ HO IUHJD
GHPEV HOHPHQWRY ILOWUDQWHY UHVWDQWHYV

2 SFLUQ DOMUQDVIYD GH FHEDGR IQ FRQH[ LuQ D @
HG MQJUIR

/RV HOHPHQWRY WDPEL«Q VH SXHGHQ SUHSDUDU XW
QRWONLOLFH “QLFDPHQWH DJXD OLPSLD (VWH P«W
IOH[LEOHVY SOHJDEOHV GH PO R PEV 5HWLUH OD V
H[WUHPR PEV DQFKR GHO 3ULPH(DV\ 8QLYHUVDO 33Ul
ERWHOOD OR PEV OHMRV SRVLEOH ,QVHUWH HO YE£V
SHTXH*R GHO FHEDGRU GE£QGROH OD YXHOWD SDUD
VXSHUILFLH SODQD FRQ HO FHEDGRU \ OD ERWHOOD
XQ IUHIJDGHUR X RWUD JRQD TXH VH SXHGD PRMDU
ILOWUR KDVWD TXH HO HOHPHQWR HVW« VDWXUDGR
5HSLWD HO SURFHVR VL HV QHFHVDULR

IRWDORV ILOWURY VHIXLUEQ IXQFLRQDQGR VHIJ¥%Q O
VDWXUDGRV GH DJXD

04 aSA)




, QWDDMURY HBP HQVRV GHVS X« GHOFHEDGF

5HWLUH OD WXHUFD GH PDULSRVD GHO Y£\WHWDJ&HJ
VHOODGR HQ HO HOHPHQWR

&RORTXH HO YEVWDJR URVFDGR FRQ OD DUDQGHOI
OD EDVH LQWHULRU GH OD FEPDUD VXSHULRU
JLWHO HOHPHQWR HQ OD EDVH GH OD FEPDUD DWR
HO VRSRUWH URVFDGR KDVWD TXH JXHBMXP 5 W@ WD
VROR D PDQR 6L DSULHWD GHPDVLDGR OD WXHUF
URVFDV GH OD WXHUFD OR TXH SRGU D SUFRHSRI
HVWRY SDVRV SDUD ORV HOHPHQWRYVY UHVWDQWH
&RQ ORV HOHPHQWRV \ ORV WDSRQHV GH EORTXH
FRORTXH FRQ FXLGDGR OD FEPDUD VXSHULRU VRE
HVWE OLVWR SDUD XVDU

(OHPHQWBDQGHODXHUFD GH
ILOW U D@y MHOOP®RILSRVD
$ &

&EPDUD VXSHULRU GHO VLVWHPD

3UKHED FRQ FRERUDQWMH LRNR

(VWD VHQFLOOD SUXHED YHULILFD TXH VX VLVWHPD
QR KD\ IXJDV LQWEURMNRREAQGDPRY UHDOL]DU HVWE
SULPHU PRQWDMH GHO VLVWHPD WUDV UHWLUDU R
HO SULPHU XVR GHVSX«V GH VHFDU \ DOPDFHQDU OF
SURORQSNVGER%UHVH GH TXH QR KD\ HOHPHQWRY UHG
LQVWDODGRY HQ HO VLVWHPD FXDQGR UHDOLFH HVV
$32DGD KDVWD GH FXFKDUDGLWD JRW D W RGAHRO
LQFOXLGR TXH ILJXUD FRPR SDUWH m(} HQ OD SE.
FRORUDQWH DOLPHQWDULR URMR DUWLILFLDO FR
TXH SXHGD FRQWHQHU VX VLVWHPD GH ILOWUDGR
LQJUHGLHQWHY DFHSWDEOHYV GHO FRORUDQWH D¢
SURSLOHQJOLFRO )' & 5RMR  \)' & 5RMR~ LWHSURI
FRORUDQWHV DOLPHQWDULRY TXH QR VHDQ URMR
EHQ]RDWR GH VRGLR R LQJUHGLHQWHY QDWXUDOH
FLUFXPD HWF (O XVR GH FRORUDQWHY DOLPHQW
XQD SUXHED IDOVD IDOOLGD LQGLFDQGR TXH VX
FRUUHFWDPHQWH
&RPRTXH XQ YDVR GHEDMR GHO JULIR \ GHMH FRUL
QR WLHQH ¥RMWFRQBRVD HVWR LQGLFD TXH ORV H
TXH HO VLVWHPD VH KD PRQWDGR FRUUHFWDPHQV
1RWD (VWD SUXHED WLHQH SRU REMHWR FRQILUPD
VHJI%Q OR SUHYLVWR

04 aSA)




6lHO DIJXD GUHQDGD GHO VLVWHPD WLHQH XQ WRQR

GH'HULILFDFLUQ GHO PRQWDMH UHSLWD HO SURFHGC

SDUD GHWHUPLQDU HO RULJHQ GH OD IXJD
&RORTXHOVDROFRP DUD VXSHULRU GHO VLVWHPD FRC
LQVWDODGRY VREUH YDVRV R IUDVFRV GHO PLVP
PDQHUD TXH XQ HOHPHQWR SXHGD JRWHDU DJXD
LGHQWLILFDU TX« WDSuQ R HOHPHQWR GH EORTXI
/OHQH OD FEPDUD VXSHULRU FRQ DJXD \ FRORUDQ
LQGLFDGR DQWHULRUPHQWH
"HMH TXHVHVWHPD ILOWUH HO DJXD &RPSUXHEH H
ORV HOHPHQWRY 6L HO DJXD HV WUDQVSDUHQWH
VLIXH KDELHQGR FRORUDQWH URMR YXHOYD D LC
ORV WDSRQHV GH EORTXHR GRQGH VH SURGXFH O
6L WQVWHPD VLIXH VLQ VXSHQDVE DHRUKRIGEW D FW F
GHSDUWDPHQWR GH DWHQFLuQ DO FOLHQWH SDUL

&EPDUD VX¢
GHO VLVWH

$JXD FRQ FRC

DOLPHQWDUL

9DVRV R WDU

PLVPR WDPD?3
$IX $JXD GH FROF
OLP! \/ % URVD

OHVD R HQFLPHUD

3UHFDXFIRQHV\ D® DFHQDP LHQWW

(O XVR GH DJXD EODQGD R VDODGD SXHGH REVWUXLI
JDUDQW D

1XQFD SHUPLWD TXH ORV HOHPHQWRYV ILOWUDQWHYV
H[® VLFLUQ D WHPSHUDWXUDV EDMR FHUR SXHGH KDF
KLHOR OR TXH SXHGH GD3DU ORV HOHPHQWRV \ SUR
6L SHUPLWH TXH ORV HOHPHQWRV VH FRQJHOHQ VH

6L YD IDGHMW VLVWHPD VLQ VXSHUYLVLpQ GXUDQWH
QHFHVLGDG GH YROYHU D FHEDHW RW GIRWH BH@WRW W
XQD EROVD GH SO£VWLFR FRQ FLHUUH KHUP«WLFR
HYVW«Q K“WPHGRV HVWR SHUPLWH TXH ORV HOHPHQW
KDFH LQQHFHVDULR HO FHEDGR $ FRQWLQXDFLuQ |
IULJRU ILFR GRQGH QR VH FRQJHODUE£Q &XDQGR HV
HOHPHQWRY FRQ DJXD IU D\ YXHOYD D LQVWDODUOF

3D XQ DOPDFHQDPLHQWR P£V SURORQJDGR UHFRP
FRPSOHWDPHQWH ORV HOHBNMRBWRVHSBLBHUKH HVW «
FRPSOHWDPHQWH VHFRV VLQ KXPHGDG DQWHV GH I
HO H[FHVR GH DJXD GH ORV HOHPHQWRV \ G«MHORV
XQD YHQWDQD X RWUR OXJDU VROHDGR GXUDQWH
FRPSOHWDPHQWH VHFRV

8QD YHHTXRVY HOHPHQWRY HVW«Q FRPSOHWDPHQWH
HQ XQD EROVD GH SOEVWLFR FRQ FLHUUH KHUP«WLF
TXH DEVRUEDQ RORUHV &XDQGR HVW« OLVWR SDUD
O PSLHORV IURWDQGR HO H[WHULRU FRQ XQ FHSLOO
EDMR HO JULIR GH DJXD IU™D $ FRQVORYX B 6 HPH QWXR
YROYHU D FRORFDUORY HQ HO VLVWHPD

04 aSA)




* HEWDXFKVDQZ HVXQJ YHWINH\ 3KRHQU * LDYLIW 7THIM
DWHU LOWHBIP HOQWA

" IH 7H®! GHQHQ QXU] XU9HDQUAKDXIFKXQJ XQG VIQG QIEKWP Dj WIZEVD HAHX

" IHYHNA 3KRHQ[ * WDYIW 1 HZ 0 IGIQQIXP ( GMRQ: DWHULGMHBP HOM

Z XUBHQ I ZURSWP DB . RP SDAELDAMKQG YHQXWHU UHXQGIFKNHWIQ , KUHP %4HUNH,

HQW IENHOV' LH %HNH 3KRHQL (P HOMMQG ! Xj HUMHITHNWY OQJ BEL) XQG

IXYHUDWLI VRGDWBIH IP P HUP IWWDXEHUHP  7UQNZ DWHUYHWVRU VWAQG

,QKDOW
7HLOH
9RUEHUHLWXQJ
3ULPHQ PLW 3ULPH(DV\ 8QLYHUVDO
3ULPHQ PLW GHP (OHPHQWGLFKWXQJ
$OWHUQDWLYH OHWKRGH ]XP 3ULPLQ
,QVWDOOLHUHQ 6LH GLH (OHPHQWH !
5RWHU )DUEVWRIITWHVW
9RUVLFKWVPD{QDKPHQ XQG /DJHUXQ




9 RUEHUHLVX QU 3UP HQP MBUP H(DW 8 QLYHU/DCBUP HU

YHP 3UP HIDZWLG: DWHUYHZ HQGHWXP / XIDXV GHQ 3RUHQ GHU( P HOW] X " HU3UP H(DV 8 QLYHWDGBUP HUHL) QHWMFK VRZ RKOI¥AJJU | HUH DOY DXFK 194
YHUBY QUHQ GDP IMGDV: DWHUXQJ HKIQGHUIN@H; HONDQQ ( ®P HQWA NGLQHUH: DWHLK! KQH

IXQWRQUHUHQ QIFKWUFKVO - Z HQQ MIH QIFKWI HSUP HUAMQG © IWHP SIFK®BR ' 6BWHO®HDQVLFKHU GDVV GHU :DVVHUK
GOV 6\ WP DXI HOHUSLEHWS@WM RGHUHQHUDQGHHQ Z DWHUHWMQ 2 EHUQFKE : L QQHQVHLWH GHV 3ULPHUV WURFNHQ
X SOMHHQ (YHQXHOYRKDQGHHUBWIXE P XW Z | KIHQG GHV3UP HQV HUKDOWHQ 6LH PHKU +DOW EHLP 8PJ
DEJ HVSYOZ HGHQ ;

XQG HUJLHOHQ HLQH RSWLPDOH $EGL
%HIHVWLIJHQ 6LH GHQ 3ULPH(DV\ 8Ql
':DVVHUKDKQ LQGHP 6LH GDV EUHLW
DXV]LHKHQ XQG VR ZHLW ZLH P ,JOLF}
':DVVHUKDKQV JLHKHQ
+DOWHQ 6LH GDV (OHPHQW $ LQ HLC
GHQ BWLHO GHV (OHPHQWV VR ZHLW
+DOWHQ 6LH GHQ 3ULPHU PLW HLQHU
':DVVHUKDKQNRSI IHVW XQG GUHKHQ
':DVVHU DXI 9HUZHQGHQ 6LH QXU ND(
(UK,KHQ 6LH GHQ :DVVHUGUXFN DOOF
6LH GHQ 'XUFKIOXVV QLHGULJ
7LS$V LVW EHVVHU GHQ 'UXFN QLHGUL.
ZDUWHQ ELV GHU )LOWHU JHI%OOW LV\
HLQ]XVWHOOHQ ZDV ]X :DVVHUOHFNV R
GHU 6WHOOH I%KUHQ NDQQ DQ GHU GH
DEGLFKWHW
6REDOG :DVVHU ZLH 6FKZHL; DQ GHU
HUVFKHLQW ODVVHQ 6LH GDV :DVVHL
GHU +DQG OLQXWH ODQJ %EHU GLH
(OHPHQWY ELV GDV (OHPHQW JHV!IW\
':DVVHU NODU IOLH{W 'DV :DVVHU ND(
VHLQ GD %EHUVFK%VVLJHV )LOWHUP
DXVWULWW
'DV(OHPHQW LVW QXQ JUXQGLHUW XQG
'LHGHUKROHQ 6LH GLH 6FKULWWH ELV
(OHPHQWH

9%HYRUGLH EHI LQQHQ
* : DVWKHQ6LHVFK YRUGHU, QMBAMRQ XQG* IKQAHKXQU GHU( ®P HQWM GIH
+! QGH XP GDV5IMNR HQHUIHXQUHQLIXQJ GHUB\ MP NRP SRQHQWQ] X
YHUQIHQ
*  9Z DKUHQ6IH DM 7TH®! $QZ HYXQJ HQ XQG GIH 2 UJ IQDOHBDANXQU DXI 1DQY
GlH ( BP HQM DQ GHQ + HUAM@IU] XU/ANI HVRKIENWZ HUGHQP 3MHQ © LU
HP SIHK®Q GDV, QUEEMRQVGDMP GHU( ®P HQW DXI GHUIHBDANXQJ ] X
QRUHLHQ GDP IVLH Z MHQ Z DQQ GLH ( B HQWM DXVI HVBXVAKWZ HUGHQ :
P HQ %
o %P P HQ6LH GIH EHWM * IXQGIHIXQU VP HWRGH DQKDQG GHU. RQWMKNARQ :
JKUHV: DWHLKDKQVXQG GHV2 UMV DQGHP 61H GIH ( BP HQM J LIXQGHHQ
P, FKWQ




3UP HQP IMGHP ( ®P HQVBLFKVXQJ VUQJ

PP - &

(QWIHUQHQ 6LH GLH )O%JHOPXWWHU ' XQG GHQ
'"UHKHQ 6LH GLH )O%JHOPXWWHU XP PLW GHU IOD
VFKUDXEHQ 6LH VLH DXI GHQ 6FKDIW ELV GIGHRE
2EHUVHLWH GHV *HZLQGHVY GHV 6FKDIWV HUUHLFE
6FKDIWY HQWIHUQW

6HW]HQ 6LH GHQ 'LFKWXQJVULQJ & DXI GLH )O%J
'"LFKWXQJVULQJV PXVV HWZDV K,KHU VHLQ DOV Gl

/HIJHQ 6LH BH@®GEHVWLHO GHV (OHPF
JLQJHU XQG GU%FNHQ 6LH GHQ 'LFK
':DVVHUKDKQ

'"UHKHQ 6LH ODQJVDP G DVDXD OMUK ;F
GHQ :DVVHUGUXFN DOOP!KOLFK Z!
XQG GHQ 'LFKWXQJVULQJ IHVW JHJt
GU%FNHQ XP HLQH $EGLFKWXQJ ]X
':DVVHU GDV (OHPHQW V!IWWLJHQ NC

6REDOG :DVVHU LQ JRUP YRQ 6FKZHIL
GHV )LOWHUV HUVFKHLQW WD¥0OBJ I
UHLEHQ 6LH PLW (L)X WBMGE %EHU Gl
$XiHQVHLWH GHV (OHPHQWYV ELV GC
HUVFKHLQW XQG GDV DV \ HVVNMQDNDI
DQIDQJV YHUI'UEW VHLQ GD %EHUVI
JLOWHUPDWHULDO DXV GHP (OHPHQ\
‘DV(OHPHQW LVW QXQ YRUEHUHLWHW >
(LQEDX :LHGHUKROHQ 6LH GLH 6FKULV
%EULJHQ (OHPHQWH

7LSSLH %HUNH\ 3KRHQL[ *UDYLWALQ ® \Q BB K CGHPH QOW
LU HPSIHKOHQ GLH EHUHLWV DQJHVDXJWHQ (OHPF
HLQ VDXEHUHYVY 6S¥%OEHFNHQ ]X OHJHQ Z|KUHQG 6L
EHI%ZOO0OHQ XQG DQVDXJHQ




$ OHUQDVIYH O HVKRGH] XP 3UP LQJ RKQF
DWHLDQVFK XW

(OHPHQWH N,QQHQ DXFK PLW HLQHU )O D\EFKH 0 WIH\® W
$FKWXQJ 9HUZHQ DY BHUMHYXHU 'LHVH OHWKRGH IX
EHVWHQ PLW IOH[LEOHQ IDOWEDUHQ JODVFKHQ PLW
PLQGHVWHQV PO (QWIHUQHQ 6LH GHQ 9HUVFKOXV
GDV EUHLWHUH (QGH GHV 3ULPH(DV\ 8QLYHUVDO 3U!
GHU )ODVFKH 6WHFNHQ 6LH GHQ 6WLHO GHV (OHPHQ
GUHKHQ 6LH GDV (OHPHQW XP VRGDVV HV DX| HLQH
3ULPHU XQG GHU )ODVFKH GDU%EHU YRU]XJVZHLVH
HLQHP DQGHUHQ 2UW GHU QDVV ZHUGHQ GDUI 'U%}
YODVFKH LQ GHQ )LOWHU ELV GDV (OHPHQW JHV!WW
JLOWHU HUVFKHLQHQ :LHGHUKROHQ 6LH GLHVHQ 9R!I

+LQZHLUYOWHU IXQNWLRQLHUHQ VR ODQJH HLQZDQGI
VLQG

, QWIDAHUHQ 6LH GIH ( ®P HQWA QDFK GHP  3UP LQJ

(QWIHUQHQ 6LH GLH )O%JHOPXWWHU YRP *HZLQGH
"LFKWXQJVUIGHPOOHPHQW EHODVVHQ

6MV]HQ 6LH GHQ *HZLQGHVWLIW PLW GHP 'LFKWXQ.
,QQHQERGHQ GHU REHUHQ .DPPHU HLQ
%HVWLIHQ 6LH GDV (OHPHQW LP %RGHQ GHU .DPF
DX| GLH *HZLQGHEHIHVWLJIXQJ VFKUDXEHQ $EKW X¢
1XU YRQ +DQG IHVW]LHKHQ :HQQ 6LH GLH )O%JHO
NDQQ GDV *HZLQGH GHU OXWWHU EHVFK!GLJW ZHU
XQGLFKW ZHUGHRQHGHIQ®ROHQ 6LH GLHVH 6FKULW
(OHPHQWH

6MV]HQ 6LH GLH REHUH .DPPHU YRUVLFKWLJ DXI Gl
(OHPHQWH XQG JHJHEHQHQIDOOV GLH 9HUVFKOX\
'DV 6\VWHP LVW QXQ EHWULHEVEHUHLW

JLOWHWFKWXQJYO%JHO
HOHPHQWULQJ PXWWHU
$ &

2EHUHU 5DXP GHV 6\VWHPV




5RVHU) DUEWWRI | VAN :HQQ GDV :DVVHU GDV Z}KUHQG GHV ORQWDJHWHVW"
DEJHODVVHMHEZQUAQRWH RGHU URVD )JUEXQJ DXIZHLV

9RUJDQJ ZLH IROJW XP GLH 4XHOOH GHV /HENV ]X IL
BWHO O KX BLGLH REHUHGHWBHWINHPY PLW LQVWDOC
JLOWHUHOHPHQWHQ DXI %HFKHU RGHU 7,SIH JOHL
GDVV HLQ (OHPHQW :DVVHU KLQHLQ WURSIHQ NDQ:!
IHVWVWHOOHQ ZHOFKHU 9HUVFKOXVVVWRSIHQ RG
XQGLFKW LVW
Y¥OOHQ 6LH GLH REHUH .DPPHU PLW :DVVHU XQG U
EHVFKULHEHQ
/IDVVHQ 6LH GDV 6\WWHP GDV :DVVHU ILOWHUQ ZEt
GHQ (OHPHQWHQ DXVWUHWHQGHQ :DVVHUV :HQQ ¢
EHWULHEVEHUHLW :HQQ QRFK URWH /HEHQVPLWW
6LH GDV (OHPHQW GLH (OHPHQWH RGHU GHQ GLH
/HEFN DXIWULWW HUQHXW XQG I%KUHQ 6LH GHQ 7H
:HQQ GDV 6\WVWHP GH@RAKWLPRWWEHVWHKW ZHQ:
XQVHUHQ .XQGHQGLHQVW XP +LOIH ]X HUKDOWHQ

'"LHVHU HLQIDFKH 7HVW %EHUSU%IW RE ,KU 6\WWHP |
LQWHUQHQ /HEKDBIRQWWHP JLEW :LU HPSIHKOHQ G
(UVWPRQWDJH GLHVHV 6\WVWHPV QDFK GHP (QWIHUQ
JLOWHUHOHPHQWHQ RGHU EHL GHU HUVWHQ 9HUZHQ
GHU (OHPHQWH %EHU HLQHQ O!QJHUH Q6 WH.MOHX B LG
GDVV NHLQH JOXRULGUHGXNWLRQVHOHPHQWH LP 6\V
GLHVHQ 7HVW GXUFKI%KUHQ
)%HQ 6LH PD[LPDO 7HHO IIHO 7URSIHQ GHV
JDUEVWRIIV DXI 6HLWH GLHVHU $QOHLWXQJ DO\
N%QVWOLFKHQ URWHQ )DUEVWRIIV ] % OF&RUPLF
':DVVHUILOWHUV\VWHP LQ GHU REHUHQ .DPPHU DXI
]XO!VVLIHQ ,QKDOWVVWRIIHQ I%U URWH )DUEVWRI
) & 5HG  XQG )' & 5HG VRZLH 3 ORS\O-BDWHE HQH
JDUEVWRIIH GLH QLFKW URW VLQG RGHU =LWURQ*?
QDW%UOLFKH ,QKDOWVVWRIIH ZLH 5RWH %HWH 6D
9HUZHQGXQJ YRQ ELRORJLVFKHQ )DUEVWRIIHQ 1%¥
7HVWHUJHEQLV GDV DQJHLJW GDVV ,KU 6\WWHP Q :
BWHOOHQ 6LH HLQHQ %HFKHU XQWHU GHQ :DVVHUF 2EHUH!

DEODXIHQ :HQQ GDV DXV GHP :DVVHUKDKQ NR®RB Z\DVXV\F;HF%
URVD )!UEXQJ DXIZHLVW EHGHXWHW GLHV GDVV (
GDV 6\WWHP NRUUHNW PRQWLHUW ZXUGH
:DVVHU PLMU
+LQZHLV 'LHVHU 7HVW GLHQW GDJ]X ]X %EHUSU%IHC i /HEHQVPLWW
9RUVFKULIWHQ PRQWLHUW ZXUGH ‘Vg'gi*i*;LéHR,?UH
6DXEH 5RW RGHU Ul
‘DVVI \/ Y JHIJUEWHV :I

7LVFK RGHU $UEHLWVSODWWH




9 RULFKWP Dj QDKP HQ XQG/ DI HIXQJ

'LH 9HUZHQGXQJ YRQ HOQWK|UWHWHP :DVVHU RGHU 61
GHV )LOWHUV YHUVWRSIHQ XQG I%KUW ]XP (UO,VFKH

/IDVVHQ 6LH QDVVH J)LOWHUHOHPHQWH QU RPW @/ B B HU
NDQQ VLFK GDV :DVVHU |X (LV DXVGHKQHQ ZRGXUFK
XQG UHL{HQ RGHU EUHFKHQ N,QQHQ :HQQ 6LH GLH (
GLH *DUDQWLH

HQQ6LH GDV 6\VWHP ELV 7DJH ODQJ XQEHDXIVLF
YHUPHLGHQ P,FKWHQ GDVV 6LH GLH (OHPHQWHQ MU
6LH GLH (OHPHQWH DXV GHP 6\WWHP XQG OHJHQ 6LH
3ODVWLNEHXWHO PLQGHVWHQV /LWHU VRODQJH
GDGXUFK EOHLEHQ GLH (OHPHQWH QDVV VRGDVV NI
6LH GLH (OHPHQWH DQVFKOLH{HQG LQ GHQ .%KOVFKI
6S%OHQ 6LH GLH (OHPHQWH DQVFKOLH{HQG JU%QGO|
VHW]HQ 6LH VLH ZLHGHU LQ GDV 6\WWHP HLQ

)% HLQH O!QJHUH /DJHUXQJ HPSIHKOHQ ZLU GLH (Ol
X WURFNSQMHOOHQ 6LH VLFKHU GDVV VLH YROOVW!Q
YJHXFKWLIJNHLW EHYRU 6LH VLH 1%U O!QJHUH =HLW ¢
:DVVHU YRQ GHQ (OHPHQWHQ DE XQG ODVVHQ 6LH VL
JHQVWHUEDQN RGHU HLQHP DQGHUHQ VRQQLJHQ 2UW
YROOVW!QGLJ WURFNHQ VLQG

BREDOG GLH (OHPHQWH NQRFKHQWURFNHQ VLQG NH|
6LH VLH LQ HLQHP YHUVFKOLH{EDUHQ 3ODVWLNEHXW
YHUKLQGHUQ GDVV VLH *HU%FKH DEVRUELHUHQ :HC
YHUZHQGHQ P FKWHQ UHLQLJHQ 6LH VLH LQGHPUBD!
%%UVWH RGHU HLQHP6FRRWIFR %QWWH IOLH{HQGHP NI
VFKUXEEHQ *UX@&GALIHJH@HPIHQWH DQVFKOLH{HQG HU
ZLHGHU LQ GDV 6\WWHP HLQVHW]HQ




expert

EHUNH\H[SHUW FRP
EHUNH\H[SHUW QO
EHUNH\H[SHUW IU
EHUNH\H[SHUW HYV
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