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#Q /[-Q 7 QK Tm#HB+ Q T Bp i2TABRB+B @2MT2BlpXi b X
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7KgVH GH 'RFWRUDW GH OY(FROH 3RO\WHFKQLTXF

BUpVHQWpH HW VRXWHQXH SXEOLTXHPHQW SDU

+LSSRO\WH '-,=8%11( '-$.(81

(Q YXH GH OfREWHQWLRQ GX WLWUH GH

'2&7(85 '( /1(&2/( 32/<7(&+1,48(

6SpPpFLDOLWDP
Mécanique — Génie Civil

6 XMHW GH OD WKqgqVH

67$%,/,7( 0(&$1,48( '181( &$9,7( 6$/,1( 6280,6(
$ '(6 9$5,$7,216 5$3,'(6 '( 35(66,21

Application au stockage souterrain de gaaturel, d’air comprimé et d’hydrogene

6RXWHQXH j 3DODLVHDX OH '"PFHPEUH

'"HYDQW OH MXU\ FRPSRVp GH OHVVLHXUYV

J)UpGpPULF 3HOOHW (FROH GHV OLQHV GH 3DULYV 3U
3KLOLSSH &RVHQ]BQLYHUVLWp GH 3RLWLHUV 5[
$KPDG 3RX\D (FROH 1DWLRQDOH GHV 3RQWV HW &KDXV"
-HDQ -DFTXHV ODU(IFRROH 3RO\WHFKQLTXH ([DPL
)DRX]L +DGM +DVVAROH GHV OLQHV GH 3DULYV ([DI
%HQRLW %URXDUG%URXDUG &RQVXOWLQJ ([DP
*UpJRLUH +pYLQ G6WRUHQJ\ *') 6XH] ,QYLWp
OHKGL .DULPL -DIDPRVWRFN ,QYLWp
3LHUUH %pUHVW (FROH 3RO\WHFKQLTXH 'LUH






$ PHV SDUHQWYV

0 'MLIDQQH %RQLIDFH HW OPH 'ML]IDQQH QpH '



SHPHUFLHPHQWYV

DL HX EHVRLQ GHKQNRIPERXUE Hz $ KO QR Y QXM M IVQIW QW BIX C
SRXU UpDOLVHU FH WUDYDLO GH WRIi§ WHV H3 MURLHEW QY | SFRRRXIU
© 0(5&, @ GH WRXW PRQ F°XU

H UHPHUFLH )UpGpULF 3HOOHW 3UFDQIGTKPWGEX &RPKWY PR
DFFHSWp GH SUPVLGHU OH MXU\ GHVND VRWRXNVQO BV HD & W W
GX MXU\ SRXU OfpYDOXDWLRQ VFLHQUHPIHTXW G H MDY GVER
3KLOLSSH &RVHQ]D SKRWWDMRLLSS RMMKEHIKI Y GH FHWWH

OHUFL j 3LHUUH %ypRILHN WD IS\R XFUR © /IDDRYLFHU K6 dMH Q RRVQMAUSIUBIX
ODVWHU | Of(FROH &HQWUDOH 3DUIHN FR& DLV HQDE 18 D ® DAEWL
WKqVH j OfLVVXH GH PRQ VWDJH GHUUEBBKHUPKHXUONBEHQ
OTDWWHQWLVRG W 0BQGLLSRIPLELOLWp

“H WLHQV j H[SULPHU PD JUDWLWXG HL E X%H @RV W X% URKD LD
QXPPULTXHV HW VRQ VRXWLHQ SHUPDQMQON RVDQNQIRLSR)
FRQWULEXWLRQV j OTRSWLPLVDWLRRQ)DB® @R JLF VIRX K D& $\6H HE
WRXWH PD JUDWLW 2 G®F H@W HAH MR SIKOH - \DWD E& UKD NLP *
$OH[DQGUH 7DQJIX\ HW j (YD +pULSUHBRIL PHQWMBIOU DLGp \

H UHPHUFLH DXVVL WRXV OHV SDUWHNQDIH ISV G % LU & RIFSAL
SRXU OH 5pVHDX (OHEWULTXH TXL ®TU'DBV'HBEHOPp RVUW RFX L ¢
3520(6 HW GH / (3 DYHF OHVTXHOOH\DIRWD BLW UM ¥ DALHD O DAKH
$$ &%$(6 HQ JUDQFH

-H WLHQV pJDOHPHQW j HISULPHU VWARXAVBEWDUHIPEBR QQ O L Db
6XH] FRQVWLWXpH GY(ULF &KDXGDQ Y<4YD QRE&HDDYRIU OF KR/
WUDYDLOOHU D¥XHM & RWW K5 ig V XTDSHH BPIDR Y K A VHHO DWLY HV

-H UHPHUFLH OH SBGXRWG@EH®OF IGRIRODFRRDMHP RHQWR WBHOB TG H
SRO\WHFKQLTXH -H SHQVH j )DEULFEKWDVRQQHWHSXEWH YV D
HW j $SOH[DQGUKXV¥HOKNVNHUMH HWILSKBNVDYGDOH- BGBIWLDP

(OLIDEHWK $QQD -RIKDWWHRN) HWVHERMMIDENDLHAH 1 XL (DL6V

OHUFL j PRQ SDUUDLQ $SRXWp 6L FROWALLERWY R FEHV $EHO
“XVWLQ .XHWD 0DXWLIHAH :DRKGRL - BQ SX\PWILFK 7R K LIQIB@® 3D X O
"HDQ 3DXO )RSD REDP XHODLYW LMG/D Q DOMLIHRR/XU OHXUV VR

-H WLHQV j UHPHUFLHU DXVVL PD FIHBVWOO HHHWD P H VI DPH \H B/RS
VRXWHQX GXUDQW WRXWHV VHV D Q/QYDHW XOLHWRFL(GDOWH. F X & |
1LQD =RQRX (OOLRWOERIZPOPR ODWUHW §DF¥WHKRBRRPDRLYQLQ .HP
(ULF )RGMR 9ORRRHON.DRXVWDID 6DOOL

3RXU ILQLU OHUFL j +XJR 7FKLHQJIJXR GPKRHXULBDW TXIH® B8 \FRIH
PD FKgUH HW WHQGUH pSRXVH

LL



6RPPDLUH
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&KDSLWIDHSSHOV VXU OH IVQVB ANDYHQWRIX WHH H@DF D YH. Wp VDOL
$QQH[HAXHOTXHY ORLV GH FRPSRUWHPHQW GX VHO HW MHX]
$QQH[HMMHOTXHY FULWQUHV GH UXSWXUH HW GIHQGRPPDJHF
% + ( W X G H W

&KDSLWRIEqOH GH FDOFXO WKHUPRG\QDPLTXH GX JD] VWRFNp HW
$QQH[HP¥ HORSSHPHQW DQDO\WLTXH GX PRGqOH

&KDSLWHSISOLFDWLRQ GX PRGQOH j XQ FDV H[WUrPH OfpUXSWLR
& + ( W X G H W

&KDSLWUKWY GIXQ VRXW LD VW DBEBOGWMMbIA\D DO KB\HV FD
$QQH[HPYHORSSHPHQW GH TXHOTXHVY VROXWLRQV DQDO\WLT

&KDSLWUHWY GIXQH LQMHFWLRQ UDSLGH VW pVODDOWQHENOLWDp Pj

&KDSLWEILHOFXO GX FRPSRUWHPHQW GHV FBYLMWRXUDDDLGHW VR X P

&KDSLWUH & K X W H G H Vv
$QQH[HBWLQFLSH GT$SUFKLPGGH DSSOLTXp DX[ FDYLWpV VDOL
' + ( W X G H H

&KDSLWWMDLY GH IOXDJH F\FOLTXH GX VHO JHPPH HQ H[WHQVLR!

&RQFOXVLRQV HW SHUVSHFWLYHV
5 p | p U H Q F H Vv E

4 X D \W U L q P H G H
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ILVWH GHV VI\PEROHYV

6\PEROHV JUHFV

6\PEROH 'pVLIQDWLRQ 8QLW
R &RHIILFLHQW GH GLODWDWLRQ WKHUPLTXH GX VHO
E &RHIILFLHQW GH FRPSUHVVLELOLWpP GH OD FDYLWp
J 5DSSRUW HQWUH OHV FDSDFLWpV WDQRWH HWXHV GX JD] |
YROXPH FRQVWDQW
® 3DV GH GLVWDQFH GDQV OH FDOFXO QXPpULTXH
& 3DV GH WHPSV GDQV OH FDOFXO QXPpULTXH
E 3HUWH GTpQHUJLH SDU IURWWHPH@WEHXBDAD ORQJXHXU
' XQLWp GH PDVVH
'h, O9DULDWLRQ GYHQWKDOSLH GX JD] SDU XQLWp GH PDVVH
F 'pIRUPDWLRQ WRWDOH OLQpDULVpH
iy 7HQVHXU GHV GpIRUPDWLRQV WRWDOHV OLQpDULVpHV
A 7HQVHXU GHV GpIRUPDWLRQV pODVWLTXHYV OLQpDULVpH\
7 7HQVHXU GHV GplIRUPDWLRQV YLVFRSODVWLTXHY OLQpDL
F 5XJRVLWp DEVROXH GX SXLWV
K 9LVFRVLWpP FLQpPDWLTXH GX JD] v
7 (FDUW GH WHPSp®BB WMXW XHGWEN RDDDWH HW FHOOH GX
L ODVVH YROXPLTXH GX JD] GDQV OD FDYLWp
v 9ROXPH PDVVLTXH GX JD] J P
Q 9ROXPH PDVVLTXH GX JD] GDQV OD FDYLWp J
Q@ 9ROXPH PDVVLTXH GX JD] HQ WrWH GH SXLWVJ
Q &RHIILFLHQW GH 3RLVVRQ GX VHO
Y 7HQVHXU GHV FRQWUDLQWHY GH &DXFK\
“.o &RQWUDLQWH SULQFLSDOH OD SOXV FRPSUHVVLYH
Voo, &RQWUDLQWH SULQFLSDOH OD PRLQV FRPSUHVVLYH
v, &RPSRVDQWH RUWKR GHWL BPRGWAXD WHWQNWIGH &DXFK\
Viws &RPSRVDQWH RUW KR WGMHELBDRAWIO WHWYNWIGH &DXFK)\
v &RPSRVDQWH UDGLDOH GX WHQVHXU GHY FRQWUDLQWHYV
V, &RPSRVDQWH YHU\E HNDPRHQ @M IMHRQNWHWX G H &D XFK\
% &RQWUDLQWHY SULQFLSDOHYV
6 $LUH UpHOOH GHV SDURLV GH OD FDYLWp
6, 6HFWLRQ KRUL]JRQWDOH GX SXLWV
fixx wWpULYpH SDEUWDHQOQDH SRIUW |
B &RHIILFLHQW GH -RXOH 7KRPVRQ
F YOX[ PDVVLTXH RX GpELW PDVVLTXH SDU XQLWp GH VXUII
b 9DULDEOHV PXHWWHY GILQWpJUDWLRQ WHPSRUHOOH

oY UDG
12/

a
$QJOH GHVARGH/J/ J/ Rl WD:% v vV

LY



6\PEROHV ODWLQYV

6\PEROH 'PVLIQODWLRQ 8QL
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&RHIILFLHQW GH YDQ GHU :DDOV SUHVVLRQ GH FRKpVLR
5D\RQ GH OD FDYLWp P
3DUDPgWUH GH OD ORL GH IOXDJH GX VHO

,QGLFH GH IOXDJH °DQ 3D

&RHIILFLHQW GH YDQ GHU :DDOV FRYROXPH J
9LWHVVH GX VRQ PV
9LWHVVH GX VRQ GDQV OD FDYLWp

&KDOHXU VSpFLILTXH GX JD] j SUHVVLRQ FRQVWDQWH

&KDOHXU VSpFLILTXH GX JD] j YROXPH FRQVWDQW
3DUWLH pOpPHQWDLUH GH

'LDPqQWUH GX SXLWV P
(QHUJLH LOQWHUQH GX V\VWqPH

ORGXOH GIpODVWLFLWp GH <RXQJ GX VHO

)DEWHXU GH IURWWHPHQW

&RHIILFLHQW GH IURWWHPHQW

$FFpOpPUDWLRQ GH OD SHVDQWHXU

*UDGLHQW JpRWKHUPLTXH

(QWKDOSLH GX JD] -

&RQGLWLRQ GH UDGLDWLRQ
(QWKDOSLH GX V\VWgPH
3UHPLHU LQY D UL BE&W RBWUHQQMHHY G H &D»XFKS\D

Y3 v v v v

m

7HQVHXU XQLWp
'"HX[LqQPH LQYDULD Q& GCLDOWHRYV HXHNOHKERWUDLQWHY GH &

s -5 - V v v e v 3B

-

'PYLDWHXU GHV ARMWUDULAMWHY T RXKHEOHQWH GHD YRQ OLV
7TURLVLgPH LQYDUNRRQ &X) W HWHNK G GHDWRULTXHYV

J §s58/

"LIXVLYLWp WKHUPLTXH GX VHO V

& RQ G XFWL YIXW pGW KVHHUG L P
ODVVH GH JD] VWRFNpH GDQV OD FDYLWp

ODVVH LQLWLDOH GH JD] GDQV OD FDYLWp

'PELW PDVVLTXH JV
ODVVH PRODLUH GX JD] J |
([SRVDQW GH OD ORL GH IOXDJH

BUHVVLRQ DEVROXH GX JD]

UHVVLRQ DWPRVSKpULTXH

BUHVVLRQ GX JD] GDQV OD FDYLWp
3UHVVLRQ KDOPRVWDWLTXH

BUHVVLRQ GX JD] HQ WrWH GH SXLWYV
3UHVVLRQ JpRVWDWLTXH GHV WHUUDLQV



6\PEROHV ODWLQV VXLWH

6\PEROH 'PVLIQODWLRQ 8QL

G
r®

Sl =~ lln n

o

CleC i st g

o

=

Ixlx x < < £

N

«

z RK

)OX[ GH FKDOHXN $DWWRDLYGH\FDY LW p
'LVWDQFH UDGLDOH j SDUWLU GH OD SDURL GH OD FDYLV
'LVWDQFH WRWDOH j SDUWa UW6GX FHQWUH GHOD FDYLWp

&RQVWDQWH VSpFLILTXH GIXQ JD] SDUIDLW
&RQVWDQWH NQLYBUEBOOH B - PRO
5pVLVWDQFH j OD FRPSUHVVLRQ GX VHO

5pVLVWDQFH j OD WUDFWLRQ GX VHO

&RRUGRQQpPHV F\OLQGULTXHV
&RRUGRQQpPHY SRODLUHYV

&RRUGRQQpPHV VSKpULTXHYV

(QWURSLH GX JD] -
7HQVHXU GpYLDWHXUVGHIV FRQWUDLQWHY 3D

(QWURSLH GX V\VWqPH -
7THPSV v
7HPSV FDUDFWpPULVWLTXH

7HPSPUDWXUH DEVROXH GX JD]

7HPSPUDWXUH LQLWLDOH GX JD] GDQV OD FDYLWp
7HPSPUDWXUH GX JD] GDQV OD FDYLWp
7HPSPUDWXUH FULWLTXH GX JD]

7HPSPUDWXUH GILQMHEWLRQ GX JD]
7HPSPUDWXUH GX JD] HQ WrWH GH SXLWYV
7HPSPUDWXUH GX PDVVLI HQYLURQQDQW
7HPSPUDWXUH Jp RWKHDWBWT X BUBKN\G W GLVWDQFH
7UDFH GX WHQVHXU

'PSODFHPHQW XQLWDLUH
9DULDEOH PXHWWH GIYLOQWpPpJUDWLRQ VSDWLDOH

9LWHVVH GX JD] bX VDERW GX FXYHODJH

9LWHVVH GX JD] HQ WrWH GH SXLWV

9ROXPH GH JD] GDQV OD FDYLWp

9ROXPH GH OD FDYLWp F
'pULYpH WHPSRUHOOH GYXQ VFDODLUH

‘pULYpPH WHPSRUHOOH GTXQ WHQVHXU

9HFW«H X U

J)DFWHXU GH FRPSUHVVLELOLWp GX JD]

BURIRQGHXU j SDUWLU GH OD VXUIDFH GX VRO

YL



ILVWH GHV VLIJOHV HW DFURQ\PHV

6LJOH RX

DEURO\PH 6LIJQLILFDWLRQ
$, ( $JHQFH ,QWHUQDWLRQDOH GH OYJ(QHUJLH
$15 $JHQFH 1DWLRQDOH GH OD 5HFKHUFKH
$508% $PHULFDQ 5RFN OHFKDQLFV $VVRFLDWLRQ
&$(6 &RPSUHVVHG $LU (QHUJ\ 6WRUDJH
&'0 &RQWLQXXP 'DPDJH OHWKRG
& (2 &RQWUDLQWH (IITHFWLYH 2UWKRUDGLDOH
&)05 &RPLWp )UDQoDLV GH OpFDQLTXH GHV 5RFKHV
&60( &RPSDJQLH GHV 6DOLQV GX OLGL HW GHV 6DOLQHV Gt}
(") (OHFWULFLWp GH JUDQFH
YR 6 YDFWRU RI 6DIHW\
) *D] GH )UDQFH
*(2'(5,6 ([SHUW SXEOLJXH SRXWDHW | OTDSUqV PLQH
*1/ *D] 1IDWXUHO /LTXHILp
+)&*66& +LJK )JUHTXHQF\ &\ FOHG *DV 6WURUDJH 6DOW &DYHU
)3(1 ,QVWLWXW )UDQoDLYV GX 3HWUROH HW GHV (QHUJLHV
,1(5,6 L QVWLWXW QB IWMLRQOOPE D W §QGETIRHBULHO HW|/GHV 5
650 ,QWHUQDWLRQDO 6RFLHW\ IRU 5RFN OHFKDQLFYV
,8% JHLEQL] 8QLYHUVLWIW +DQQRYHU
%% 87 .DYHUQHQ %DX XQG %HWULHEVRERHNOPERKDIW 8QGF
/ (3 /IDERUDWRLUH G (OHFWURWHFKQIEHXH HW G (OHFWURQ
/06 /IDERUDWRLUH GH OpFDQLTXH GHV 6ROLGHYV
0(% OLFURVFRSH (OHFWURQLTXH j %DOD\DJH
0,7 OHFKDQLFDO ,QWHJULW\ 7HVW
323( /RL GH SURJUDPPDWLRQ IL[DQWHOMHYHRUpWQ WO LRQV
3520(6 IDERUDWRLUH 352FpGpV ODWPpPULDX[ HW (QHUJLH 6RO
5(63(& %XUHDX GT(WXGH $PpULFDLQ
6$&5 ( BWRFNDJH GHPQISRX B RPSEPVHDX (OHFWULTXH
605, BROXWLRQ OLQLQJ 5HVHDUFK ,QVWLWXWH
61/ 6DQGLD 1DWLRQDO /DERUDWRULHV
67DU),6K 6XUYH\ RI 7TKHUPR PHFKDQLFDO JUDFWXULQJ ,Q 6D
67(3 6WDWLRQ GH 7UDQVIHUW G eQHUJLH SDU 3RPSDJH
:,33 'DVWH ,VRODWLRQ 3LORW 30DQW

YLL



SpVXPp

/HV FDYLWpV VD OR BNNJWHRNXOVOMU XDIGVG W gV BOIGHY OPDWXUHO VR
HQ UDLVRQ GHV EHVRLQV pQHUJpWRHUIVL HFW R IHQFRDQW D D/EHOWHW RN
GDQV FHV FDYLWpV PRPSW LR P PHWGGDKAB YRW@Y HT X&HVRQW SOXV
TXIDXSDUDYDQW NRQVW HX RSl WRWERQEGH YREWHEWIRQUDSLGHV
PRGHV GYH[SORLVEHWLRIORER X P Y HPWB D GHL.J YSHDW W.IOFOOOMM U SDU O
FKXWHV GH EORFV HQ SDURL GH FDXYUMPHQ®Y FplAD QD XK AR @Q p FIMW
GH OD SUHVVLRQ GX JD] VH VXSHUSBRUYHQW SHMAD KD BLHD WO R QVHE
GHJUpV &HOVLXV TXL RFFDVLRQQHQ@W QBMWDPRY VG G LOVL FE@ QHHE,
VXVFHSWLEOHV GTHQJHQGUHU G H VGRIDW VOX M RIGKIVEL 1S Q GEHXUIBHXW
/IHV ORLV GH FRPSRUWHPHQW PpFDQLTXH VEXT XVHH O Q RIQP FOH. Q pD
WKHUPRVHQVLEOH HW OHV FULWQqU HNW VD QWY WXHIUHP H W WEHTH G
FRPSRUWHPHQW GHV FDYLWpV VDO HQFHKDHWWHBK QWD QRRXKH DI X &
VILQVFULW GDQV WKHGERRP b8 B Q& M X®IRGHV ULRFXH Vi HM BQ D O\ V F
QRXYHDX[ PRGHV GTH[SORLWDWLR QY YW \OBDOLRQELNO L' /@ VP ¥ DRI
OD GpPDUFKH D FRQVLVWp j FRQFHORLYQHWR[GY OB LG KHUPRG \@D
FRPSRUWHPHQW GX JD] GDQV OD FDYOWH W1 fPREGOH. FDQ SGID@ \/ V
VDOLQHV GH VWRFINDHH GHWIRKS ODRBFD SHTUWP LY GIDQDO\VHU OHV
GPpWHQWH UDSLGHS IGAK QW L@ I FRELRWD UBDXVUDELLHUANp GHV FDYH
H[SPULPHQWDO RQ D UHFKHUFKp BX ODERRDWRLEH G pIWHORSBS HWK
VXU XQH SDVWLOOH HW VXU XQ EORKF GHOVHOP PH HMX B J\W HEMNOLSRQ
DQDO\Vp

$SEVWUDFW

6DOW FDYHUQV XVHG IRU WKH XQGR UQDRXQU®D ® W RV CDIWHRL @ R UIK
WKH HYHU LQFUHDVLQJ HQHUJ\ QHHGV LYKBIOW\W RW@YHVRIHIGI QB Z
FDYHUQV IRU H[DPSOH VWRUDJH RI V¥ RASRIHVMHG @ ERWR G KYE Y F
DUH PRUH VROLFLWHG WKDQ EHIR GHL B NFAHIFXWLR @ KO\ GD DIHWNKGENDHEF
QHZ RSHUDWLQJ PRGHV UDLVH QHZ P® FSKMWMLIFDX0 B U REE\ OHPR/X LKA Q@
RI RYHUKDQJMQFIEYOHRFNZ MO O |, Q G HKKHD® L WIROVWWKEA VSRV DM@ BIW H. Q J
SUHVVXUH YDULDWLRQV UHSHDWHGHGBWXQM RIDEH DWHHR\Q &OHIHV A
FDXVHV LQ SDUWLGEXDDNOG DUBELELMZRA/D DKW Pl WL CCH-H B'W UWHR [UD FW |
ZDOO ZKRVH HYR®QWHR @ X\R XAKEG FPHHREK 0RQ LIFRON EHIX@W LLY NQRZQ
YLVFRSODVWLF QRQOLQHDU DQG &L IKRFNWKHIMW FE REQW LW XYWH YH
DQG GDPDJHV FULWHULD KDYH EHHRDXWH® W R QIEHO W K HWHKIH HEERK\
ORDGLQJ 7KH VWXG\ GHDOV ZLWK WKHOBKHWR RD BB PKTHQ WKW R1 I U
QHZ RSHUDWLRQV PRGHV RQ WKH W WAUH IV S DRDVFW BM WE\ | RU W\
YDOLGDWH D WKHUPRG\QDPLF PRGHHBOQ WKL E HPRIBH®R IR DY G
EORZRXW LQ JDV VDOW FDYHUQ 7KMNB8O ZQW KWRKBHIQW R MUBIPWR KFH-H FKII
ZLWKGUDZDO UDSLG LQMHFWLRQ \DQQEBEGOLW\ RIFPHWHRQ WV KSRV W
OHYHO ZH VRXJKW WKH RSWLPDO R R QGHYWHARRSP WERWNK H FRIFPFNIU

DQG D EORFN RI URFN VDOW 7KH FRHQNS LEH K\DWLLIR U DRI WI[RAFHNQ VL
DQDO\]HG

YLLL



“ Lorsque tu ne sais pas ou tu vas, regarde d’ou tu Viens.

SURYHUEH $IULFDL

uNe tenez pour certain que ce qui est démonfrd

6LU ,VDDF 1HZWR QD 3R} DIOGHRA HoM\ OOHPEQMW CGoUBIYDQ QL T

uLa théorie, c’est quand on saituibet que rien ne fonctionne.
La pratique, c’est quand tout fonatioe et que personne ne sait pourquoi.
Ici, nous avons réuni théorie et pratique :

Rien ne fonctionne... et personne ne sait pourgfidj !

$OEHUW (LQVWHLQ 3UL[ 1REHO GH



 QWURGXFWLRQ *pQpl

, QWURGXFWLRQ *pQpUDOH

/HV FDYLWpV VDOL®YR ¥ N®HYWWEReHUIRKH/Y R¥XW R RIWPGB UWLH GHYV
JUDQGV RXYUDJHVXGHONKRAP A LYILW F RQVGHPAL WLqHSML FHV FDYL
FRQWHQLU MXVTXTj SORBWLIHOXXUL\G R LIDYDUSRYWGHYP FRYORHW DWLR Q
HW VDLVRQQLQUH FYHVW j GLUH XX H WOUHH JDR oW/ IDULV HLQD M HFMAp  HiK
F\FOHV GTH[SORLWDWLRQ GHV FDOHW F\D YDWh\D VR @R QG SXW |11
DYHF XQH SpULRGH VRXYHQW MRXU®DROGHUE D , DWADHE LSARIWp DROPFE D
GHUQLQUHV &HWWH pWXGH QpF H \pFIDVQH ToXHY GHRWRIRGIMH WK B R Q WILX
QXPpPULTXHV GH GLPHQVLRQQHPHQW HMH DDV VIK ERIXRH. IE REXQ WHRR
HVW OD URFKH GDQV ODTXHOOH ODX[FBWLWHFKWWFRHpYHXU 3@
H[SPULPHQWDX[ HW QXPpULTXHV RQW gP¥p 6RQ ®X¥L WU DU FHH 8 P UL
SHXW FLWHW DB@QROGHWADEHU )XHQNDMRWSBKXNP3KXHD HW VXU
OH SODQ QXPpULTXHVRDQ WM XML ¥ IWHKUHNV HQ SHW /X [ %URXD
HW %pUHVW HW DO

/JHV WUDYDX[ GH FHWWH WKQqVH FRQFHUQ@KBWPRG® QBOVUHRED
WKHUPRPPFDQLTXHV VRXOHYpV SDU 0N 6 [RHR/L WRXWL.RQUDD § H&H Gt
JD] ,0 VIDJLW GH WLUHU SDUWL V&/H TOXDB \P W XVUWW BN®H Y W H FXKIQ
YDOLGHU FKDTXH IRLV VL SRVVLEQHGHRMVXIMKO WPMOL RENWVH @ X
VDOLQHYV

&HWWH WKqVHVRURP SRDVWEFHHVXEDUWLHYV

'DQV OD SUHPLqUH SDUWLH RQ UBESHB O/HR XOWM N ULPMLpQ [EGIL @  y QW
VDOLQH 2Q UDSSHOOH OJDERQGDQFHMHQGW H/ MOV &/DQSYUQ B FLBYOD N |
PpFDQLTXH TXL HVW XBOHD $@AX\XEHH FRER M XS/RVUWIPHY XU OHV FDYLV
OYHQVHPEOH GHV WHFKQLTXHV H[LVWQQWHMS/S KGO N WIRHAN DFIDHU [SH
SULQFLSDOHYV GHV FDYLWpV VDOLQHRRIGW VOO ISIURERPWDWLRQH &
SUPVHQWH GHV DSSOLWBHWORY VT XEG/QBRY DRMDF S B IJGITDRY HW GH O}

ID GHX[LqQPH SDUWLH GH FHWWH WKKNUBPREA\QWPURXNHCR XIBRWV B/FK
OHV FDYLWpV VRQVYHWXHOEHW®WKBSLWUHY HW

/TDQDO\VH GH OD VWDELOLWp GIXQK BIHWL\Ep LRFER S
SDUDPqQWUHV GH FRPSRUWHPHQW BEMBPWTXX FKISLWWRF N
WKHUPRG\QDPLTXH G0 YDYp/ WRAENG pY@GBR B SR XWQ YD OAG\p G R
GIHQWUpPH DX IXW XPp FIRKISTOCH H( @/ KIRIEHRW VO H B SYLIBWIVD G X VW R
HQJHQGUHQW GHV PWODQWHNWGERQAD IOHB\R S h UQKY SHIXYRB® S|
FRQVLGpUpPHY FRPPH DGLDEDWLTXHWWQGUBQWK® OG{KQGILBF
ORUVTXH OH JD] LENPHFWiP PGPL $W YOLUQY TXB REMOILDNY G i V8 D U W
OfDSSRUW GH FKDOHXU UpVXOWDQ@WPBHMVAD FIRQGX[F®HRR @/
HVW WUDLWp GH PDQLQUH VLPSOLILPHXBYRR @RHE WIDNQWY 3R
WHPSpPpUDWXUH GX JD] XQH pTXDW LR LRGKW UR QG IQ XPLpi)Q W
SRVVLEOH &HWWH VROXWLRQ TX2LHNV\8HUDROHMVE (GHY GBID JHHWV
GHV SULQFLSDX[ SDUDPqQWUHYV

*D] QDWXUHO SpWUROH EUXW DLU FRPSULPp K\GURJQQH



 QWURGXFWLRQ *pQpl

$X FKDSLWUH PR ®EGBH WKHUGR G\ QD FKDSH VBUR S RjVE L
VLPXODWLRQ GTXQ DFFLGHQW GH VVARF KDY HWPpH VO] LTOH HAV/QV
XQH PpWKRGH GH FDOFXO GH OD GIXRQ HG 8 Y XSMHU p&X BW HR/QS H
GX VIVWGPH WHOV TXH OD WHP S pUDWX&BHQ D D 3 FD WYV WRHQHMWG
&HWWH PpWKRGH HVW SDU OD VXDWW H[SXOWpHSHQ KDOFXIOMD
XQH PLQH GH VHO DEDQGRQQpH XQHIFFLGHQWH®pB pWW S DQ
OHV SDUDPQWUHV GIXQH pUXSWLR@M®Q FDYLWPLYROQL®H WH
SURSULpWpPV WKHUWRGX®DDLRUFVH VO BD B\DKb RA XTHH F®H LW R F
G K\GURJqQH HVW pJDOHPHQW H[DWHQ®@H D0 LK)} GAUHR YpQHIBHXY W
GDQV FHUWDLQV FDV j XQH DXJPH@®XDW LRR BHRYD WHPSpUL

'DQV OD WURLVLgPH SDUWLH XQH pWKGGO LNR X SSORXIUWKHUP\R PiIpJF D
GpWHQWH UDSLGH FKDSLWUH GIW G N FXMOKWYD MRXYDQD®H HBEKD ¢
VWDELOLWp PpFDQLTXH GHV FDYLWRYWBORQHNHBQHOD FERAEWH GH
HVW DXVVL UpDOLVpH DX FKDSLWUH

'DQV OH FKDSLWUH RQ GpPRQWUH XX JXH) WRRDGAL VY Bi PH
UDSLGH GX JD] TXL SHXW HQJHQGU QW | DY WHWRGE HG W\ IFDW I
SURSRVH XQH DQDO\VH 3RXU FH IDLUH ®R® WXSHUSRV]
WKHUPRpPODVWLTXHV HQJHQGUpPHV K50 DODNGPMHM WH D XJ LPF
&HWWH VROXW LR QUSGH\P R\E VGITHB BHIRGHH \H RHF WX PHY YpHOV
OHV FDOFXOV QXP p@ HTXIHWF X Wi RIHOWWD EHNFQR-PQ\WY BAQ AXFD Y L W |
SOXV UpDOLVWH 2Q PRQWUH TXH FIYRXYOWWXUMWEN BIHD
7RXWHIRLVY OHV EORFV GpOLPLWYV BNV LOH W \WJ DFFRVXW H ? LUK
GIXQ pFKDXIIHPHQW GX JD] XQ pF DEL@HD DEXUJP @ pSI®DQ VH[ S
RQ GLVFXWH OHVLEILYWIP BQXNQ UDSIUGRH VK EK@QBIHS PIVRUIR — H \
PFKHOOH PDFUR GH VHO JHPPH U REMHGEMWLAXYYL@OLSEO aY
SXLV OfpYROXW LR VXLb\H GV RN OO NVGIOL FH WD VRV WKHU |
YDOLGHU OD QpFRHstWDW P B XN KYMDPLQH GH VHO SDU H[HPS!

/H FKDSLWUH H\HWI HF\R § VDTRUPHDXR GIW § H RUD 5 D®HV M QWSHU
ORQJXH SpULRGH GHTXHGEHW 5BQSDHRGRIDD H V& H VWWOHH VL
IUpTXHPPHQW REVHUYpH GDQV OHV VONBENDNYHR QGG X DD] SK
IUpTXHPPHQW  FYHVW DXVVL XQH W VOXIVWYWQ FSOMXW VH [FH S
H[SORLWpV SDU pTDXQ\D IOEHMITX-H OPD DD VB M DB EG DHXQWHG D Q V
VLWXDWLRQV WHOOHV TXH OH GpHx®pG B8 HPHDW VH G HIPMWXQ F
WUQV pOHYpH /YH[HPSOH GYDSSOLPQWRRQr XNV \U OW pF B M HFWX
SOXV GH DQV j (W]JHO HQ $OOHPPRQMW UFRNBK W BW BD®LVW U
FRQWUDLQWHY SHQGDQW OD SpULRG K FGH RIH SSRAW FRRIQGAKUL
GPpYLDWRULTXHV UDS VKK W N JPHIQXWQBMREEY® GHVSHHMWLM QR QW
PODVWLTXHV SHIDUHYWRO \GH B REMMIEHD WQMDIF W HRIH FW LY

'DQV OH FKDSLWUH RQ DSSOLTXHVO H3H LERHMVPV pB pE
LGHQWLILpHV G DRUW DPPFHDEHES (GXHSOWSGEH GO X[TBDYLWpV Upt
RQW VHQVLEOHPHQW OH PrPH YROXP HWTXKLVRR@WGSONRW RH
SURIRQGHYV /fDQDO\VH VH IDLW | STXOQML G H3/ ¥OQ YADWP \G HH \E X
JDPPH GH SUHVVLRQ FRPSULVH HQMWUWH OH¥3®RGQ pHYL

6 XU XQ VLWH GH NV B HNIDIDIHQWDRAXNUHBIKU PH [FDWV % O X 1



 QWURGXFWLRQ *pQpl

JPRWHFKQLTXHV HW XQ KLVWRULTHX[ GBYSWHVV LHRQ HI GHDWE A
GH SUHVVLRQ UDSLGH GH SpULRGD QLRXHQ® BV gRUIHY LW VIR
/THITHW GfXQ JUDQG QRPEUH GH F\FOHV GR ISUHVWKXRWD |
WKHUPRG\QDPLTXH FDAQ VXXUHO HH § ODMURAI FRQMHWD O @ PWHY H Q J|
FRPSDUp DX[ FULWQUHV FODVVLTNHD @WHY DS Q UW\W QWD WKW ©
OD OLPLWH OYDPSOLWXGH GX F\F QHQGIH F\W DR QHPH @WD IO o
OD WHPSpUDW X UBR®IP\Q @ HODHED M@ B QH GM \COHX BRY H FUHQY L G X
OD FDYHUQH RQW pWp SULVHV HQ FRHASWRIQGE®IQWS BY pIWXIXHD
FDOFXO TXL SHUP HW RSWE R QWU EFGE BYIX @ RAVSRIERP JHHQ FD YL
SRXU OH UpVHDX pOHFWULTXH

'DQV OH FKDSLWUH RQ VILQWpUHVYHDXD DI XAIRQVSHG |
REVHUYHU VXU GHV UHOHYpV VXFFHWWIMW GaLGWPH(QpR P piw
OH SUHPLHU UHPSOLVVDJH OD VDXPRXUW RN W HRHSIOVOHE p @ DS
GI$UFKLPgQGH SRXUUDLW H[SOLTXHU BDW GXWWp COLFHY XQR
SUPGLFWLYH GH OD FKXWH GHV EORMVp HBH WWBPONRPEH SR B U U
UpDOLVWH HVW FRQVLGpUpH 3RXUDOH 6P RO XQXPO UV F XOHK
OD SDURL GH OD FDYHUQH SRXU ELHHKG® UPRHIQB®YM LHIX HAR BH
OfLQMHFWLRQ HW OH VRXWLUDJH M SLGH YWDEQRPWpUPpEGH
EORFV HQ VXUSORFBEYLQ 5 HYRL GLHR PBW I jFOHIWAHH WRQ H[S
2Q XWLOLVH OfDSSDULWLRQ GH OfHQGRRPPODHOWAEW ISDHF®
WUDFWLRQ GIRXW OMHYWDE RIFVOH SUREOQPH

'DQV OD TXDWULgqPH SDUWLH RQ SpyVPIQ@WDX) H >SID B %Y WHp @/H VHHIIF
OD WKgVH DX ODERUDWRLUH

'DQV OH FKDSLWUH RQ SUpVHQWH PHE W \FXPOLIW M\G Y
DX ODERUDWRLUH /YREMHFWLI HVWHGEWMHRLDR QF B X SWHH@ G H AIF
FKDUJHPHQW F\FOLTXH 8QH pSURXY NWWRIXPLIVHQG G HVX F\ FSOH
FKDUJHPHQW HQ IDLVDQW YDULH UDD DS URWRH. QLG B HF RIQXN. TOH
IL[pH 2Q V LQWpPUHVVH DORUV DX[ UMLEWM GHIIPDpB pGRUNE
FKDUJHPHQW F\FOLTXH FRQVWDQW &H\D LIFDWDL WF DAR QM D ©D
H[WHQVLRQ R+ OD FRQWUDLQWH D[BDEMVRLRFO GFHXPERQHVQH P(
HVVDLVY LOOXVWUHQW TXH SRXU LIFIHW RADILTXHY © D OHXSIW XGH
DSUQV XQ QRPEUH GH F\FOHV OLPLWp



&KDSLWUH 5D S SHO V RVXWHOWR VMR 6 M DOMJpp § B O 1 QHH

&KDSLWUH 5D SSNHIOWH WRXWHWIDRBDFGNM LOVp B O 1L



&KDSLWUH 5D S SHO V RVXWHOWR VMR 6 M DOMJpp § B O 1 QHH

, QWURGXFWLRQ

/HV pQHUJLHV IRVVLOHV SpWURO HWHWQ W DW G O Th\W HRKID U ERWY L
PRQGH (OOHV SUPVHQ®IHQWHOGDY ERWMILED HELHQIRWILWUYVpH H\
VWRFNDEOHV HWDW UH]BRSAH WO E GRHEXUENRLE BN W RMLER OH SOXV X
GDQV OD SURGXFWHQQUDHNYRE FWH L6 MVBRPYEDYHAN GHVVBD\V IR
LQGXVWULDOLVpPV HW SHX SURGXMFRRRHVOGH) S YHHR ORIQMW SRIX U
VWUDWPpPJILTXHV HW SRXU GHV U Ddema@ewaakle PGRIGHHIDIRVG ISR QG VB XV R C
GYIXQ GHPL VLJFOH GHV WHFKQRORJIHV EIH W W-RF NDXI H TH QQ P DK\
DXMRXUGTKXL PDWXUHV &HSHQGDQW OHBVHRQRXJHBD HR VWR OHHY
UHQRXYHODEOHV BW JWDU g VHpRHW &K MAHHOWU H

/I fDIHQFH LQWHUQDWLRQDOH GH OfARBHEFMHILF WS UPYRLMHQPEH L
UHQRXYHODEOHY DYDQW /D © ORDQRR (D? SRXU RIEXMBFWLIH®F
OfXVDJH GHV pQMWWHY FROW. OHEWDYEYIHW S®H) MEKDWHU HCIHW pPLV YV
OIDWPRVSKgUH BRRXLYRLU IOWXYWD J R ESCHNWODEHEHOHVLHY UHQ

$YHF OH QRPEUH LPSRUWDQW GILQVWDDOBWL RO PRRODH. UBD H
VWRFNDJH GH OfpQHUJLH HVW GH YOHIQXHURWMMLYTHKW @H HS R\ B J:
67(3 + 6WDWLRQ GHUJUID GDIY BW PGIDIPH7XBREODQDHHWKHUPLTXH C
POHFWURFKLPLTXHYH UOWH W WRENDRWARI &S0LHY BERPSUHVVHG $LU (
BWRUDJH HW OH VWRENDJH GIK\GURUHYHR JWIDRUIH DL UHNWWG KYJ LG
VWRFNDJHV VRXWHUOVLYM GHPBWRKRIORW JBY YWWRNBDO SDU GHYV
VSPFLILTXHV TXL VRQW GLVFXWpV HQ VHFWLRQ

J)LIXUH /IHV GLIIpUHQWHY WHFKQRQRRMGAMWGER QY B RFODXH SAbY
GX WHPSVY GH GpFKDUJH DXWRQRPLH >VRXUFH )3

/IfHDX HVW SRPSpH j XQH DOWLWXR3H XSDXYULBIKYHH SRXU XQH XWLOLVLE
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/H VWRFNDJH GfpQHUVRIOK\E HRE XDH RSIWRR X P @ Q BOGEHM R R MHBIIO D E O H
VHLQ GIXQ UpVHDX pOHFWIbd X HVADIUUO HXXOS BB XAW LR@ HUP LW
XQH XWLOLVDWLRQ GLIIpUpH GH Of p® UMXSSRWWSBKWF DXWDL Q
UHQRXYHODEOHV GLWHV LQWH UP LOARQHF QVDIG\L V SRIQIVIHDEDH &R GRIX
OfpQHUJLH ORUVTXH OD GHPDQGH BRW VIDX E GHD HIM BIHQ SRIX M R WUK

&H FKDSLWUH HVW RUJDQLVp HQ W URQ \H PSIDLIX HVOFHIVU SWLIHYF L7SRHX
HQ FDYLWp VDOLQH HQVXLWH GDQXHOJHKHAH BRQGHD SDWWY HG R (F |
PpFDQLTXH GX VHO HW GHV FDYLWpRFWDO HQG OYDQHN AH SIHIQRL
K\GURJGQH HW OHV QRXYHOOHV SUREOpPPDWLTXHV LQGXLWHYV

/IH VWRFNDJH VRXWHUUDLQ HQ FDYLWp VDOLQH

/H VHO JHPPH

J)LIXUH &ODVVLILFDWLRQ VLPSOPRQIBHEHY GpS{WV GF
>VRXUFH 605, HW . %% 87 @

/IH VHO JHPPH HVW XDRQU pyDBRHK DR URYPHEXV VHALO @PLS IO HPHQW
FKORUXUH GH VRGLXP GH IRUPXOH L@ & XEQ TX K QB F W WAHCRMWUXAH

PRODM,UH 3 PRHOW XQH PDVVH Y ROXPNI ®PHHGWHO JHPPH D XQ DV.
VROLGH LQFRORUH PDLV ORUVTXHXW FRHW HIQOWJI G HWK WRISHX U(IKQWHI
VHV SURSULpWpV WKHUPLTXHV VRRHFRBWLGHHQW G W R DDUNDDWXIU

GH IXVLRTY) HVW&GH VHO JHPPH HVW OpJqUHPHQW VREXEGHD GV QV
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OTHDX J O f& /H\nEipWpD\WDWPN GIHYW XIQH FRXFKH GH VHO
GY$OVDFH )UDQFH PRQWUHQW TXH PHWH G DHPIPHP MV W DKUPR D
GHV LQVWDOO BWLR®V HROWHW WL Q

IHV GpS{WV GH VHO JHPPH FKORUXOHPRHQWRGDRF &HVWEDR/RN QYW
,OV UpVXOWH QWr B HPSIQRF IDHQIWVHHGILUR QUE BW MAU B XY RHRQGHXUV G
/HV SURSULpPWDPpV )G X HOVHIW HIDNV| RROP GKKQRN. GIlGH RBWWAH VRQ DOW
GpS{W 6FKpPDWLTRHRHQWHVREREBENME {PHH VHG HHWW 681V 8 QH F
VLPSOLILpH GHV GLIIpUHQWYV GpS{UNFD®H \OHO PIRGHG B THR\DWS & R @ QU

SRXUTXRL W VFROMWVRRL OH VHO "

J)LIXUH SDQRUDPD GH WHFKQLTXHVWBH ¥pRFMNDRINH@QV R X W H

/H JD] QDWXUHO HVW VWRFNp VRXWqN 0P B QG @ RIQOPH \HM Gl QD LS
TXL HVW WURS GDQJHUHXVH SRXU RNUWLRQY &P GKBOpFDXRXRQ
FRPSULPpPp HVW XQH IRUPH Gfp @QNUILLHV FIREWIMHX FBQBDU
VXUIDFH« HW OHV FREWV GIHQWUpPHN VRIQSHKTHOMW TEHW HQRUR]
VRXV VRO /H FUGW FKR IH VO H QW LUHROEW IR FKN IVHH SHRWW OWURLWHPHQV
GHV PRXYHPHQWYV GH OfHDX DX VHL® GHSRDVURFXWH GYK Q@ X/ ERQ
WHEKQLTXHV GH VWRENDJH GYpQHUJIPHD REHW PWHF KaPLYTHOHR/S SiHH \
VRXWHUUDLQ GH OfpQHUJLH HVW & R3XXQYWRKENO DH) IHIX FEB Y L W pD QR
UpVHUYRLU TXL HVW OH VHO JHPPH HF@ADEREAYVMpHd\ S HR FSAR-U K
ILVVXUpH (OOH VRIPSWpXE PW M BURLIDRK\ELRGFNDDI 8 RXHJ D/ VH GH OfpQ
OD SUREDELOLWpP GH IXLWH HVW \ WUQqV IDLEOH
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/IHV FDYLWpV VDOLQHV

JLIXUH /JHV pWDSHV GH OD FUpDM\\RLYY B JX QI8 ROOWAIW p ADROW K
ILOLDOH *') 6XH]@

/IHV FDYLWpV VDOLQHV VRQW XWLQILEYPHNVS BXU COBILYUWRE GBI B &Y
VRQW FUppHV SDU OHVVLYDJH GDQV OH VHO JHPPH

/JRUV GH OD FUpPDWLRQ GIXQH FD YXW pODDIRIUPH WHE GG YLD\ Iid U W
FXYHOp HW FLPHQWp j OD IRUPDWRRE® LEQVWRE KL W XHEW \FXNQSM QIS0
FRPPH XQH SDLOOH GDQV XQH ERXWHIIRIBOXH WS & HVI XQR QHjF RQEH W X
DQQXODLUHV /fHVSDFH DQQXODLUWHWHI[WHKULHXW ERYWHLE QW XX
GHUQLHU FXYHO DIHH GRYQ LSWR GH JHDJ D X VGRROKPMLIRYW 'HQV XLWH L
OH WXEH FHQWUDO /D GLVVROXWIDR® GXHVSOXS/DRXOMR DY VS VR W X U
TXL D pWp IRUPpH UHPRQWH SDU OJHMSDFH D QRXDDL X H QW HTU
DQQpHV XQH JUDQGH FDYLWp HVW FPHpGHGDOR/ RGGHXWVHV & HF R |

P HW P HW VERHYRD XHHI O DX HY OGH DV Q H\X EBITKIHY PLOOLRC

$ OD ILQ GX OHVVLYDJH OD FDYLWRBRWWWXSOUHRHHGHUYIP$SPXNV M DV
LOQMHFWH GX JD] GDQV O HVSDFH D Q\QUBOYCH UM Ok LW B B 8/RRKH/QRIB WIOLLD
HVW FRPPXQpPHeMWMhiSSBQHHSBIWLWH TXDQWLWp GH VDXPXUH HV
IRQG GH OD FDYHUQH OH JD] GDQXXPLEGBYHUQH HVW GRQF OplJdq

8Q F\FOH GTH[SORIQMRWURKRBSWHQBXWQMH BIKDSHQ@IDYR O KLYHU
GILQMHFWLRQ SHQGDQW O pWp

,O IDXW GIDERUG pYDOXHU OD SUWVR/Q RIX L) pRM\Y BW LT KW DXL Gl Y
WHUUDLQV (OOH HVW GpWHUPLQpPB BH G HD D UFDDQVG/HHX WRROWKWP LOTBX HN J1
VHO SDU H[HP SO H HHAMWGILOSDILYY B HYRARPED AWM HQ XQ © JUDC
OD SUHVVLRQ JpRVWDWLTXH YDXWRIRQGHPU HESHXLBPHVHQ KREWR
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YDXW GRQF 03DVjGH SRRWRIGIGHXU QO WRORMWBYYRQQLPDOH
GH JD] VRQW JpQ pwW DYOHHRPHH@QW pIiDWFHBD SUHNVVLRGHIpRVWDWLTXH

2Q SHXW FRPSWHU SOXV GT1XQ PLOEGLEYKEGURPDUW KV HBAD © MWQIHDVY 8
3bU H[HPSOH LO H[LVWH HQYLURQ O EDWLLAALPAH HOVH B REXYUp HO/MH (
GTK\GURFDUEXUHYV DX .DQVDV DEXQ7HI D § AHHW PDQGI X BHh W LGANHH YR-HHQ(
VDOLQH VHUYDQWD D E HWVWR FW D BIHWGRGY VORQ@ DXHLPH R3D D

X 8QH SKDVH GTH[SOPRUDQWLRSHQGRQW OWOHWARKAQDHVVDQFH JpR'
JpRORJLTXH HW JpRSK\VLTXH GX VLWH HVW UpDOLVpH

Xx 8QH SKDVH GH FRQVWDXQFMVISRHHRGDQW ODTXHOOH XM IRUDJH
FRPSOpWLRQ PLVH HQ SODFH GH oM GTXLE MWAHH/QW GLI@ MWD IQOFXK (K
RQ UpDOLVH OH OHVVLYDJH RX RWpBEWI]RQIIEGHVORQF BHULIMPRE
SDU XQ VROYDQW GHV pFKRPpWULHRUPRX G H RDQWROHW pO |
GIpWDQFKpLWp DX RR] GXQIX EWNSOWI /LU WDIBHE X HIWD

X 8QH SKDVH GTH[WORITWBWHR DQV DYHF VHV BMUIUIRIGX RSpL
JD] FRQWU{OpV OfLOQMHFWLRQ OBBARXWYDDVHG I1@MW EIBKRPL
GIpYHQWXHOOHYV SKDVHV GH PDLOQWHQDQFHHHEXLRQLWN OR F
DEDLVVpH j OD SUHVVLRQ DWPRVSKp WLTFAN DEH(R Q V/HM SHIW
WHPSpUDWXUH HW VXUWRXW HQ SUHPEWOH @ Hz X0 PRX YWXDJ B 05 B
pYDOXpV

X 8QH SKDVH GDHEHDYBERQLHQW j OD ILQ GH OfH[SEPRQMWMD W LR (
GIDERUG OD FDYLWp HQ VDXPXUH HQWU{GBQMQ XL ®WHRG X LY
IHUPHWXUH GH OD FDYLWp SDU IOKWJHQ YRQ RIQOQIDORN €@ WVKIDG! KV
OH SXLWYV

/D J)LIXUH SUPVHQWH XQH YXH 'VDIXIQIHHG S QR LYWD & LR GIHH VFHX

J)LIXUH 9XH HQ ' GX VWRFNDJH VERRXWHHUD L%QYH 7 @D YL W p
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&RPSRUWHPHQW FpREODOYPWTEHVGKDYLWpPpV VDOLQHYV

/IH 1OXDJH GX VHO JHPPH

JRUVTXTXQH pSURXRKPWHHGHXQHPR B MW EPHOW QORV®H VH GplIR
OYH[FHSWLRQ G 1XWHRRHWROXP GPXRUPDRWEHDEHD QULWRNVTXH OF
VRXPLV j XQ GpYLDWH XXQ & H¥p FRRPDWILLIRINBESXIYU DR 8RR 8 WRIUM V V |
&HWWH GpIRUPDWLRE WHPSYROXUVEX G Q BQ WL B \OW pEE RXLY VP W H
VHO HVW DSSHOpH IOXDJH /H IOXDQW ®XFWUHRY RS RWKIMP B H ¥ W B
GLVORFDWLRQ

8Q UpVXOWDW W\SH GTHVVDL GH |ICPXDQW WWLOMV pW K UPROQR GR FIU
FRQWUDLQWH GpIRUPDWLRQ VRQW QS W SWHRQXW pl W W K UF 0L QIGIXLUT
DSSOLTXH XQH FKDUJH FRQVWDQWH H/DVURBER QWD 8 HS/p U XRH DX DC
SHQGDQW OHTXHO OD YLWHVVH GHWV GpQRIOKD\IHRAYSHEZERBWDO Bl Y
OD YLWHVVH GHV GpIRUPDWLRQV HQW GORIMNY € WW LCDL B RIXSINVQGERD W' ¥
GH GpIRUPDWLRQ D XIHPHSOW HD PDYSHFD O HWIHRRH GW DX HRG RSAHPXW RE
OfpFKHOOH PDF UR \DFERRUADMHY M HQWHRWDG U PV QXWD @ DHG

J)LIXUH 6FKpPD GTXQ UpVXOWDWICHHWW) LHHUHOXDJH VXU

/IH FRPSRUWHPHQW GX VHO D pWp DLRMV ELAHRQ FRRHXQ W LWV K@ 1\
YLVFRSODVWLTXH QRQ OLQpDLUHWMP SWUPWWKHIGIVEE R PIHDXR QYWD U p L
FRQIpUHQFHYV VXU OH FRPSRUWHPHQW BpFBRRIRHVGEKPWIQW JGHP /I
OHV SOXV XWLOLVpHV HW TXHOTXHV &BX)JVGHO § DUD® ¢HW BIHVS VR
GplIRUPDWLRQ SDU SGIXIPIHHQW gIdFPHEHS GR GWYDDLWWXY HW GH C
GH VHO 8QH GH®GXNMUW LAKRCPLHU HWWWIRKIV OVWOQVHIBLEKMH FKDUJH Y

'LIlpUHQFH HQW UM DACH ARV \® D DS BRH/@R'Q GH FRQILQ
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GH IOXDJH HVW QXO %pUHVW HWWX®WH DPELEDQWH FRYXVMWEUYgW HBP &
OTRUGRJH GB VWopUHVW HW DO

0XQVRQ HW 'DZVRQ UpVXPHQW VKDQQY PHYXWHI LV \VIDHWPQ AUIR
JHPPH &HWWH FDUWH HVW REWHQXHGpSPWRMOWLERD PRICYDH VXWMKG
GH FRPSRUWHPHQW GpWHUPLQPHV HP SWLRH T XEGH HEZPWR UBRICHV E R Q W
UHSUpVHQWDWLRQ GDQV OJHVSDRHB H: BY G R BWLUDH\Q W B GHWWOGIH T
PpPFDQLVPH HVW SUpSRQGpPUDQW

$ FKDTXH PpFDQLVPH RQ SHXW DVVR®BLHWWKXKYM H XD @/hIRQY A XW MV
GHV FRQGLWLRQV LBRSRHAp HW GH RARIQRMEPL DW XUH

,O H[LVWH XQ PpFDQLVPH LQGPILQL QKTXHIDPBDV TGXL RGN @Hb IR DR
HPSLULTXH VXU ODODEWRH BWRVVBLW@EHXHMAVWPXQPTERPDLQH LPS

TXYLO FRUUHV SR Q\GHP 8 PUDDWPPHHGREN B U HHHM QY ERYRWHXUH | f
JLIXUH &DUWH GBW BpFRQRPRHRQ GIVVH® O0XQVRQ
6XU OD )LIXUH WLUpH GH OXQVRQRXVBELDLONLHV G HWH \UIRJRW M

HPSODFHPHQWYV VR®MW FFRIHX YR YW VHSDPJUWH & U QWHEROWHOMVMH VRSPDW G HV Ol
/I[HV OLPLWHV GRQW OHV HPSODFHBPNQ@WW XR QW VOBITYPWALREY DLW & |
VRQW UHSUpVHQWPpPHY SDU GHV OIQIAHWHE ©&/ROWWO/H VQRP-LOWDRRHS
VXU OfLQWHUSRODWLRQ RX OTH[WUOGRYY DM LRRYL § R/\QGW UGS H p\WUHRQ

PDUTXH OD OLPLWH GpWHUPLQ pHGHF/SY UWHXYNPMHNQGH GV RUPB D W
VRQW LQGLTXpHV VXU OD FDUWH SRXU OHHW Y LWHQ® VTEKWH &Ghy VB URPUWF
OHV PRGqOHV PLANIR®PP¥FDQWTEHYVY EDUDPgWUHYV GX VHO

/JHV SULQFLSDX[ FULWQUHV GIHQGRPRPOHHP QW VRQW SUpVHQWp
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(WDQFKpLWp GHDODI4RBIPHDW IGRHY WDYLWpV VDOLQHYV

/HV FDYLWpV FUppHV SDU GLVVROUYVBIHRQDEBQVFDWYRQWE AW \8R |
GH JD] SDUFH TXH OH VHO HVW FRQVDGEPWp ERBPRKY QWD VORU UR
H[SORLWDEOH SHXW FRQWHQLU GHDQ® B X UHXWINX R QW 30D LU R S
UHQFRQWUpPHYV GDQW HD H W GD DO § D RQ\GUX B HODHAWH L PLRXW HW pV HP:
JOLVVHPHQWY DX[ MRLQWY GH JUDWBVVGHGWHH 0D XD K RQXF VUHIOG X4
ILVVXUHV DSSDUDLVVHQW VXU OHYRSWDRVLIMR G HQ RDY Y IVIpWRDXQUWY H +
GH VDYRLU VL OHV YDULDWLRQV URSNMWMpBISLGH VS HRBVVLRIQN R X 1D
OTRXYHUWXUH GHVGLWHYV ILVVXWHHYO DY R BER/GBRIMIL FELHEMRXF KGHHU
XQ DXWUH PDWpULDX TXH OH VHGRFAMDJI\W U B QF D WIBR/MPUDRSEKH. THKHHV CF
PWDQFKH SRXU pYLWHU GH SROO¥NHDTEHIYBNV & RIODKWG &N E@ F /S0
GPFULYHQW SOXVLHXUV DFFLGHQDNL QY HAX GYHH QWR FANDIW SBV P
UHPDUTXDEOH DFFLGHQW GH +XWFKLOQNRRLHRQW SXXr WHIHD W HWp |
OYRULJLQH GH OMYP¥ROGHID WXQRLW DRI E MXDOWWEWNQ@VGOH VRXV VR
i WUDYHUV XQH PLQFH FRXFKH GH ®RQRPTXHHO TUHRWXIUG R PR WIUGIW
OD YLOOH VRXV ODTHHOGMLWIN WORMNRQWROQ® UMBRXRE UL W p
GIpWDQFKpLWp UHQFERBNDUHW GIHQ VB P ISBKR WLVH QrQRHLQW %5 UH V W

3RXU TXH OTpWDQRKpPpVRpW BVOXDMYUBY VDRY ABHRPDOH GX JD]
QHWWHPHQW LQIpULHXUH j OD SUHVVLERER SIPpRVWIIRQL GXHJIDBIXHY W/
JUDGLGEHHQW | /ID SUHVVLRQ PLQLPDOH SBRXYXW V®DSDWAW HRK VL G-
PpFDQLTXH GHV URFKHVY XQH SUHVVLArRRUWURYE EPNIVEOLARXRMANIDRR I
WURS UDSLGH GH IHUPHWXUH GH OB FDOYHXQHRZ D H) X DU HH GRHF W
SDU GHV FRQVLGpUDWLRQV OLpHWWORQSGHVMLIR @ G5 R HU p\HHUMX. & |
FRPSULPHU OH JD] VRUWL GH OD FDYVYMPXDY DR GHH D FLDQYNL MVpW H
SURIRQGHXU FHWW®HXHH SHHWHW VHQ Q) LIPDLQRERP DO DD fRURKBXH GHH YV F D)
SURIRQGHYVY ODPBOHVIHRW PAQH SOXV EDVVH

6WDELOLWpPp PpFDQLTXH GHV FDYLWpV VDOLQHYV

3RXU DVVXUHU XQH VWDELOLWp PWFIDp@LTUXH B P H@MIV FIDH ERFP DR G|
GH YROXPH GTXQH FDYLWp VDOLQHSYDRIRW VOY RLW p® L PTLWp CHIW FDX.|
REVHUYpH HQ VXUIDFH VRLW DFFHBRWDWONFMWRDRD 8 Y p® Bl UNXHIU DEFH
FRQVWUXFWLRQVpQLWKUDLIRP\ FDIQ BRLHHD FRAPISW 1$ LIBHOX&WUH XUV SD
GLPHQVLRQQHPHQWSDHBPHWLIALSMRGWW OB YBRRKFPWULIGHD SURIR
SUHVVLRQV PLQLPDOHV HW PD[LPDOHV GHX[REPYBWQRY OBVGGE
KRULJRQWDOHYV HW YHUWLFDOH VRSXILPWRNMVAGR \GHO PHDW VOLH ® R G/HH
OTHQFKDVQHPHQW GHV RSpUDWLRQV HQ FDYLWpV

3RXU OHV FDYLWpV VDOLQHV GH DWR RQNJ 8 XPQ® W] B ORY VP R WY WRIG Q
OHV SOXV YXOQpPUDEOHV DX GpYHOR ¥8B®HIQWD@LYGHVIR@QWM O 15 HA
DXWRXU GX VDERWRXGMW GXMWHODIH ®O 'ML]DQMHWHMXH PpFDQLTX|
HVW DXVVL WUqV LPSRUWDQWH QHQSOO LMV pHiV QG 1S DELHXI[ HF T5WKL R
GDQV XQ FKDPS GH FDYLWp /RUV GX GLIDPH GH. R/GOHMPKOQMU I®&H
HQGRPPDJpH SDU QDGO MK R X PSROPYLAD Q DVXGIDQM R MWWMLHLG X SLOL

/H JUDGLHQW HWMH OB BURW VH R QVj HY@W 3 SRIRIRQBXX GERQQpH
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GH YRLU FRPPXQLTXHU WRXWHYV O HYV SFDXYUW \@ PV XGKOPKD P IS W&WHH YRWQ
GRLW YpULILHU OWMYUSIWLGHL\S\WW R HEDR QYW HMLOWWLqUH G

3RXU pYDOXHU OD VWDELOLWp GH WHREQMP B& PR @I IOTDMVMAXG H VHE
MDFHQWHY RX VLWXpHV DX GHVVXW G\HU B OF RRUWPD/WH W QS W DD IH @ UF
PRGqQOH GH FDOFXO /H FDOFXO QXPRUEIDIX & IS FRIQW G p Y WG X H &
HW GHV SHUWHYVY GH YROXPH SDU 1GHWIOD GHRPIDBDYVRQ BY HF XX
FULWqUHV GH UXSWXUH HW GTHQGRPPDJHPHQW H[LVWDQWYV

3HUWH GH YROXPH SDU IOXDJH GH FDYLWpV VDOLQHYV

/D FRXUEH GH OD )LJXUH SUpVHQWV IF DOMH ¥ QW HWY HRG@ I WH B B HG\H
GH SOXVLHXUV FDYLWpV 6XU FHWWHQI LMIDOURX IRQ SHQE HQ RIGIFR M X
SOXVLHXUV FDYLWpV HQ JD] +XQWRUQHIDAH KDPV FLIDHYA WHUVR QWY
VXU OD ILJXUH DX QLYHDX GH OHXUWEWH EWRIRID GIWXW W WP ADH ISR X H
VDXPXUH ,0 HVW LPSRUWDQW GH QFDWH W pTVX H QD D DY LSAHHWAY H WAHH |
pOHYpH FRPSDUpH j FHOOH GHV F D SLUMPAX HRQVIDQW X U IHH YHQH UTDXLLV F

3RXU FLWHU TXHOTXHV H[HPSOHV GH( IHGRHWXV B GPH HQX)DUIHQ K
GH VRQ YROXPH HQ DQV GYH[SORXQIWDRQWppG L@ HWHQPH |
8QLV D SHUGX HQ j SHLQH DQV GHUHDSVDR HWD&WLRGH\%DDU (Q
IOXDJH TXL HVW LQPYLWDEOH GH )V +X<QWRIYI G BORMHP RIUH p Wi RF
i . LHO HQ $OOHPDJQH %DDU PDUjN/LEFONDKKRHW SDDX 'DQH |

DX[ (WDWV 8QLV O0XQVRQ HW DO OLQKHY B®OWX R pO 0D HR/L ¥ DXYQ VR
IUDJLOH HIIRQG U HOFOHIQW GPK YAVRH PWB\Hp EBR FVU HMIW& X H GH OD FDYL
SHUWH GH YROXPH GH OD FDYLWp GIX W HH KXW YIMURQ EDRQW H SDU

JLIXUH 9LWHVVH GH IHUPHWXUH $RIR QEX¥DJH SRX URQH W ERQ L
*HOOHQRQFRXUW +RQMNRLR (WHIM ] 7B UWDFHQ Mo plH VP Q H
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/D YLWHVVH GH IHUPHWXUH SDU 10 XDHHHIX @HU D YR WW HIMHHPG W LGl
OD SURIRQGHXU 3DU H[HPB®H XHMOBURVRQ GHXU GH P VRL\
JPRVWDWLTXH GH OIDSRXW GBH SURIRQGHXU GH TRHVRLW X
GH 03D HW GH SOXVLHXUV IRLV GHJ YIRQY )LIXBHGH SURIRQW
IHUPHWXUH SDU IOXDJH GIXQH FD DB VDU GH HHP\BVD S D% UIRDVDHIRS
PHVXUp XQH YLWHVVH GH QHUPRMHWH U HI 6®H PDQLQGUH JpQpUDOH O
OHVTXHOOHY OD SUHVVLRQ GX JD] HVW IDLEOH O/MRWDWAT XSHD YO\H WX
FRPSDUDWLYHPHQW DX[ FDYLWpV UNP DL I3V HH IORG XA)G 10 L TOIQa/H
FRQVWDQWH HW SURSR U WalRaGtatgue OHD j ST W B RG RIQGROMP RXS HX W r\
GDQV OD SDUWLH OD SOXV SURIRQGBHGHPAD HFQNH UQMHUNKBPSOR!
SDUWLH HQ UDLVRQ GH FKXWHV GH GH R¥FNP SHLIDW XQHHY HW D&RHG
GpYLDWRULTXH GDQV OD SDUWLH OID BWHKXUS/URRE R BW IVR\Q®W HD D C
IOXDJH SOXV UDSLOM V' FRQW P HXSDEWYDS [ BEOH IBYPWMFHGMW JUDQGH YV
VRXWLUDJH GH JD] pJDOHPHQW DFFRPBWXWiHH ¥ VG X0 A URIDXWLIR @ 1
WKHUPLTXHV VXU KB BWH UOXD GHH & R RDY H WL BRLWpH V

6WRFNDJH GH PYYBEDHEOH HHQFDYLWp VDOLQH

/IH VWRFNDDHQVEKRWHDWUU FRPSULPpP

SUpVHQWDWLRQ GX VWRFNDJH GH OYDLU FRPSULPpP

YJLIXUH 6FKpPD GH SULQFLSH GIXQ &$6RRGEBDEDWLST X@ $$ &

/H VWRFNDJH GLH HOW BHUQ T XQHYPHLVED S D M HIHFRWHLERWp SHXW |
PQHUJLH SRWHQWLHOOH HW VW R FoNHp H VW @ B\ U IDROG/HI RFULPH XV $IR X SIX 1L\
SPULRGH GH SRLQWH &THVW OH FDW $WU Hi PHVPISOLHV BHIW $ R K3U TWKW F
OfpQHUJLH HQ PDVVH SURYHQDQW B+ 6W WLALIWIR G KFWLLR.Q H) RKV
PrPH ORJLTXH HW HQ DSSRLQW DX[ pR WRid&mhidddtesR R X HODE O H
OfpQHUJLH canini® pDIHUMWRFNDJH H® PROMPH SRXUUOD BORGXFWIL
GIpOHFWULFLWp FRQQDVW XQ UHJDR @ HIV QG YBIIOR SSp VY XF B W VG A
GDQV SOXVLHXUV SD\V )UDQFH $0OOHBDUQHK H(\B R VX GB Q,MU DR\ D X
HIITHW OYDLU FRPSULPp HVW VWRPNL @I GHBRIGH STOOD\Q @ H\WHUIRQ \
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SURGXLUH GH OfpOHFWULFLWp &TH VOHXQELOR®¥HWLRRQRBPR QY
$OOHPDJQH +XQWRUI HW DX[ (WDWNQFH.GHOF, QWRBMR GDOMF XjQ H:
HW 0: SHQGDQW KHXUHV UHVSHRWLWRFNQ@WDUD GWH/YWRE
03D PDLV VRQ UHQGHPHQW HVW OLSBI&Ep j6 WRFQ DU GFHHO TSH. |$ &R
SRXU OH 5pVHDX (OHFWULTXH GH Of$RRDERMNY GHVS LQVREBHW H QG
SRVVLELOLWpP GIXQ VWRFNDJH DGVDBRWHTXH &&{6 L $ GRPGAHE § Gl
&$(6 SRXU OHTXHO RHQBE PHOI MWK QR WIFIOPHP 56 H SUHQFLSH G X
DGLDEDWLTXH HVW SUpVHQWp VXU OD )LIXUH

1RXYHOOHV SUREOpPDWLTXHVY SRVpHV SDU +)&*66& HW &$%$(6

&RPPH YX HQ VHFWLRQ RQ GLVSRVRIEGfRE®N G B URMF B QEpTXIH G F
SRVpV SDU OD VWDEGDQW O B H\H BLHAIWOB¥RQGEH DJFOLHUV GIRXY
UpDOLVpPV GDQV OHREBRPDWHRYREH ©DXTWMRF NRXJ I$ RKHIW OKHGURFD U
VWRFNDJH GIDHQ FRNSWpPPWYDOLQH VRXOqYH QpDQPFROLPY DXHOT X
F\FODJHV TXRWL QY QHE H ORESYPWHINSUQMM QM PQOW. WX GHYV DYHF
OHV QRXYHOOHV IRUPHV GYH[SORLWDK VRR BN R XY WEH HYD ] SQXW X
IUpTXHQFH GH F\FODJHIR X UH & X6b@&F\ &\B D Bilc 6DOVGBDRHUQ

JLIXUH &\FOH GH SUHVVLRQ HQ RLYALDWYLWRXQL YIHDO IOB PR E M

(Q HITHW GX IDLW GH OD GpUpJXOmHWL R RPN B DRV KR QW HIE QR MW
SOXV DJUHVVLYH TXH GDQV OH SDVWDWIURDGE b W DR QLY IR DHQ YU
GILQMHFWLRQ HQ pWp HW XQH SpODRGHP®I &R WDV K B G &KX Y H
(XURSH OHV YLWHRWQ/BY OB G UMMYLRIQPHQBL BEWWHNO DOLPLWpH YV
OH GpPpELW GX JD] GDQV OH SXLW VO IGH] \CRIU @ pIWTHXGHW®GIH p WHDILVR LOBLLP,
RQ HQYLVDJH GHKY LUDISVGHY EDRWRFRPSG GHWWRFODJIJFDYHUQH HQ |
MRXUV *LOKDXV /TLQMHFW L RHQQ @/HH JIDJHH® M/ \pR X & H B B Bl WH B/C
SUHVVLRQ PLQLPDOH j OD SUHVVLRQ PDRLADSEXVHOIRQW HQ FXQ]
UHFKHUFKH DFWLY B HW WI FRQ\G SIHVMPRIGIRYD GPH(B ORROHQWY  HC
IRLV DX[ &$(6 HW DX[ +)&*66& /D )LIXWBH S BHMWIHRQVHQGHIVYEW P N
OH PRGH GYH[SORLWDWLRQ VDLVRQMHW Y )&H6E W LOD FOUHW MR PLE

RX &$(6
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HQWUH XQH SUHVVLRQ PD[LPDOH HW XIQHNBQFWWVR QG P L\ HPDGIH
© YROXPH XWLOH @ GH JD] VWRFENp VRLW OH SOXV JUDQG SRVVLE

'DQV XQ &$(6 OHV IOXFWXDWLRQV QRSHX\E LSV S B ¥ VGH DSD GHIH VS
j OD SUHVVLRQ PRQURDPGIH H® DOQ W MWW \SFO@XWH RIFHE 19 EISR RIHEDIQ F K |
OH IRQFWLRQQHPHQW RSWLPDO GWVH@WWUEL QBVSPRYEXRQY P OQPRE
PD[LPDOH 3RXU FH IDLUH OYLGpDODQHUD EW YGIH GH VGRY WM WD B TKR
FIHVW j GLUH OH YROXPH RFFXSp S/MHW DHVI DX MRXHW LVPERX L Q DIF
WRWDO GH VRUWH TXH OD SUHVVAXRX GRXDY GH VW PR XN UHEBH@ WX
&$(6 GH +XQWRUI SDU H[HPSOH HVW XQ$HORU R/IR & GMMH FRPE U LOBH
HW P &&URWRJLQR HW DO 8 Q& $r(\§ LPHR HQ S ORULRV R Q1@ \S B M U |

/IHV GHX[ W\SHV GYRXYUDJH VRQW GRIQEFpFRPBEWYYVLRQVSOIXY WDV
RXYUDJHV WUDGLWLRQQHOV /H GPEDVKHOUYHPDORX4XQWRD] D IDWX
TXIRQ QH VRXKDLWN SBV GESDWRKXHILY® HDEWXVLIOH XUV IDFWHXUYV
GpELWYV PD[LPDX[ TKHWQYRI® FSGI\W WP HHWIW S H LHWQHVX GBIHFKDUJH GDQ\
YLWHVVH GX JD] GDQV OH SXLWV LBEWRHX G H UMW RQL GGHH/NV WD
SURFKHVY OH UHIURLGLVVHPHQWGXX IRLPDWDL RXp V&l QMG D TWXH.V HSX-
GRPPDJHDEOHV SRXU OHV WXEHV HW OHV SRPSHV j OD VXUIDFH

(Q UpVXPp OHV SKpQRPgQHV TXL VRQAD QLI KRWL GIHIVH FON Y WSpU/R E
OfDXJPHQWDWLRQ GH OD IUpTXHQ RH. GHIM FN RO 8 ¥HG ITH\Q N\eH K\@ LR G
SOXV LPSRUWDQW HQ SOXV GTXQ FMHFODJN PHFIDQER XX FQF @IH HYW \
OH FDV GIXQH H[SQBHW DWhRDLWDHWRIDE{QVEBDURILHFDU OHV YD
WHPSpUDWXUH HVW UpGXLWH FH ToH G W WRED YD YW D'JHD XOWRUN &
GHV F\FOHV GH WHPSpUDWXUH HQ FDRULWIPRBQW OS D XO\D JTUXCDIGML'
WUDQVPLVVLE OHVINVX SFODMNV LU /G OF XH OH JD]

/IH VWRFNDJH VRXWHUUDLQ GH OYK\GURJqgQH

SUpVHQWDWLRI) GKKVOMRFINDRIHH) FDYLWp VDOLQH

/TK\GURJgQH REWHQX SDU pOHFWURGUGY GH TKHDIKU B pI\R L M QB/D X\
XQLWp GH PDVVH TXH OH JD] QD W PSRO WDIHW VD WHF YOHH TKHDOU R3] (S
PXOWLSOHYV DSSOLFDWLRQV WHOOHY ONXH KFRHPEXVWURGMLSR KK
HQJUDLV HW DXWUHV FRPSRVpV SLGROR JLFRAE BHWLEO G RH Q\OWM R
OYH[SPULHQFH DFTXLVH DYHF OH JD]SERWXRXOQ XW XQHV p DKIDEFLW
7RXWHIRLV OYK\GURJQGQH HVW SO®UVEXUIKBLIO® | BFRORVH G HUO DXSIC
VD PROPFXOH HW GH VRQ SOXV KIPS\WR UF\R B QWM. HY WGGHHVX UI IXN LVRD!
GH OTK\GURJQQH JD]H X[ GaspréthnddgyQmsktu®D D XJH(WDWV 8QLV SDU )
/D FDYLWp VDOLQH TXL RITUHQ®/ DR ®IQWAPIHE GHr WXI[HI S BIW W]
VHXOH VWUXFWXUH XWLOLVpH SRXUGHWW RFHHYL GHH D T&HEH Q Qd-GIF
H[HPSOHV GH VWRBNDQH KBYKRBYRYpMI JSXZ ROV K ® OH MRXU

X $ .LHO HQ $OOHPDJQH R* GHSXLV p jOH JDGIKNGOR MLQHOH \
VWRFNp GDQV XQH FDYLWp VDOLQH

X $ 7THHVVLGH DXQIRRBXPHS XLV SOXV GIHOL THOQVGH FEDEWQW V
SHUPHWWHQW BHOWWRG FENGUR JgqPHQWDSWI XHHVGH + GH

&2 &HV FDYLWpV VRQUWR IRIQGKXPHN FRABBQH GH =
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X $ &OHPPRQV 'RPH /DXNHHPIFWNWRRGHSXLWLOLSRYRRFNH 0
GIK\GURJgQH GYXQ JD] GH VIQWKqgqVHOLQHGYVIO\GDR 1y PpHD XQ FR
JpRPpWULTXH GHW HVWPRSpUpH HQWUH 03D DL XQ SR
GH 0:K

X $ ORVV %OXIl /LEHUW\ &RXQW\ DX 7W[PANR: GEBRIWG/URJIgqG@HD|
LQGXVWULHO HQ FDYLWp VDOLQH GB FDYLWW DWW REOXPH H

HW 03D DYHF XQ SRXYRLU FDORULILTXH PLQLPDO GH

1IRXYHDX[ SURE®DJIP DY §RARAN D J HI K pRORIGTHH GH O

/H VWRFNDJH GH OJK\GURJgQH HQ FBIYMNVKQ/BOREHGPRYMORWWH
UpSDQGX TXH FHOXL GX VWRFNDJH GBgXy BDG HQ\D WX R EOqRRHAVS HQ WP Q
GRQQp TXH OfK\GURGQHQIO NV W DIHDUA FHAREOY VB LXVX S VRIWB Q HW G X(
SOXV DERQGDQW GH OJXQLYHUV P @ VP DH/W HT XIWV VR QH TR R WE R |
VRQ SRWHQWLHO WKHBHWE@WGYEDRNLEXOH REQW |GIDBHIOLOWH GQ FDYLW|
VRXV IRUWH SUHVVLRQ LO H[LVWH MEFTRUN RHW G R QHR/Q GHIFRRPEQ
LQWHUDFWLRQV DYHF OH PDVVLI W &HSHIERDN) @ H FX YYD DIP HRL
OHV SURSULpPpWpPV GX VHO SHXYHQ\HWRPHD DU OH.FWp HSD UH G HS DRIWIA
GpYLDWRULTXHV HE@ VS OHRL |8 H VBN LO@H Y VWR GW GRIUMDHY YDOH X U\
SHXYHQW SURYRTXHUQ @ HOH RXYO B @ BIVV § HQI LOOW UGHWRHW IDYRUL
VHO J/RUVTXH OD ®pNRUPDMWH RMX PHQWN HFBGNPSQWHVRQRpYV S|
VILQWHUFRQQHFW KWD HOWO Bl X ] PHI) W@ R UBMIPRIQ VOUHV TKAHX L GHV VR X
LQILOWUHQW OHV MRLQWYV GH FU DWW DR QGGMUDKH Q WV LIGDWH G HAU K
SHQGDQW OH IOXDJH QRUPDO HO QW F/HQIW ULFPHSGIW PHWD BICHANL HEXTQHH
VHO SHXW GHYHYIITX K DWR/p B B BWVQ RAXS i3 HX X IHWH] \ORPQMR QW UDL Q

&RQFOXVLRQV

/H VWRFENDJH GIpQHUJLH HV Wde@nHe®IWHE XP RDGR P\® qX YLXQWH U P LW
UHQRXYHKBB®EQHV pFKDQJHV pQHUJPWLTXHV VHQERQWOXHLSO RV HO
XQH JHVWLRQ SHUPDQHQWH TXL GRYWFr\WDHGBI®DIMH G TRIKQMHTUH
PDLQWHQLU OfpTXLOLEUH GH OfRIIUH VANWNGPH® Dp G H B DpQMGLHT X $1X/
VRXKDLWH GH SOXV HQ SOXV HIILFIURHGHH WD G H HPIRH @Y VGHIQV Fi R UGIV
GplL SRXU UHPSODFHU OHV FRPEX\FWDKQHXI| R VWRLENDV HH\GH O] ¢

&HV EHVRLQV pQHUJpWLTXHV WDQ@MFANVVWpFGRLVWRGWHWUFG E
JUDQFH OH VWRFNDJH GH OfpQHUJEI® HH W XAR QD LGpXN\VERAP B H. @
POQHUJPpWLTXH FO MM ME G DR Q OQIX UG X HBFDS SRUW GBXTHBHUFRPPLV)
© ,QQRYDWLRQ a

2Q GLVSRVH GTXQH LPSRUWDQWH H[SpGHPQPH qFOMHK LSMHU GHSE X\
JPRORJLTXH GX JDJH@BQWUDBNO \FWRRMMEDIHR ST HQBEDHW DLU HW K\C
OHVTXHOV OHV pWQXWHWRXH SRR WPENOVD \M MR Q HA/X DISHS@EADWLR QV
FRPSRUWHPHQW PpFDQLTXH GX VHG RS/OW EWHP XHR € O/XV H Q VH Z & H
GH WHPSpUDWXUH O&N SGIRCIHDX [ PRBEVGEYHIBORWWWWDOLQHV G
TXHOOH TXH VRLW OD QDWXUH GX \WP]GHNRHW pG HU@LOLG\W K5 RELHWC
HIITHW OHV YDULDWLRQV GH SUHVVQRE QHQID\E HWL YQ LBLADXWL RQ 8 L\
WHPSpPpUDWXUH HW GHV FRQW U D L QWFNV DFSRILGWLLVRIQRIGHO CBHRK IV X0/ \D
WKHUPRPPFDQLTXE LAWY FOYhLWHYXWILHR G XV KBUPWE&FQNPPGDRV OD |



&KDSLWUH 5D S SHO V RVXWHOWR VMR 6 M DOMJpp § B O 1 QHH

GYDERUG rWUH FR® B UIRUP DMVRKQ WGH. TIX DV WX FOM p¥ ROV LR Q G H
VWDELOLWpP DX IXU HW j PHVXUHXGHV MK PRIVLERHW HIW BIHSO YR B N(
QXPpULTXH PRQWUDQW OHV HITHWYV J&HD /&R GURIFFEWWD \§ HR R\ QHD\S L
IUpTXHQFH GRLW rWUH ELHQ PDVWUQWY DISROG KD YRR QM UQHR FIF
OYDPELWLRQ GH FHWWH WKqVH

'DQV FHWWH WKqQHUOHWLS X R G XIIDYEXE W IV R DIOLD H Y FQW SULQFL!
QDWXUHO OfDLU RRPSH LA FHRD P R®BHERQTEPHVHDQPPpFDQLTXH GH
XWLOLVpH (OOH VWLSXOH TXH ORIQWARIMIVQWH\Q & H \F RPS D WV Y HR/QV
SRVLWLYHV VRQW GHV FRQWUDLQWHY GH WUDFWLRQ



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

$QQH[H $ /RLV GH F®P S/RHOWHHW HMHX|[ GH SDUDP

/H FRPSRUWHPHQW WKPFRORBILSKXNW X WA GRE WOW \SWR WLVFRSOI
FDUDFWpULVDWLRQ HER B HF B & DTTXHEGHR. W N VDH VI BIHWO B BERUDWR L U
WULD[LDX[ HQ FRPSUHVVLRQ RX HQOKDVHQVREAQ FAW SIHJ DEHOH H
PTXDWLRQV TXL UpJLVVHQW OH FRPXRUHVOH PHIRRH PCRIDAMW S YL WHE @
OTK\SRWKgVH GHVREIHMW LIWHW YGP ISRUHPEDL M HVQIVPHS W HR'QT X DWUH ORL\
XWLOLVPHYVY HW GHV YDULDQWHY MHGE p\®H UPDLQIRVMRH M [ 8 pl Ul DR
GH WHPSpUDWXUH . SDWUHI[HP SFOM HW RQW UDOMMHGH QWUH  HW
H[HPSOH GPpILQLHV 4XHOTXHV MHXJ]LGWH SCHJ D Bg@IUMHW p@&HD W KV HO R
(QVXLWH RQ pYRTKHFRRBRWWHY HORXBIIBU DW KXWV SDUWL

/ID ORL GH OHRDH® BLHKUHLQHU [/ 0 6

/D ORL GH / 0 6 D pWp SURSRVpH FR Q MRL QUDHFHHQ SR X D UO A RADXGA\HU
HW DOOLDJHV HW SDU OHQ]HO HW 6FEUHLRGH GX VHI@ JHORPHHP D, I
GpYHORSSp SRXU OHV PpWDX[ OD ORRXG®OH 6 D pSARX WP ROpIW]
FRPSRUWHPHQW UKpRORJLTXH GX VHQ SBU)WIIDW H XQO EMVD Lp W¢
FKDUJHPHQW FR Q@RUINVJWH (@7 pi\W B WD IGTHK FIR Q WQ B LkSW R XOYSBWWH F\O
HQ ODERUDWRLUH QfHVW SDV LVRWQWR SHW HGI®HD W H Y PIRQ W HO S QR
/ 06 VXSSRVH TXH ORUPLDMH\RH VRX GWKDQWHB BRWR W QL QG pILQLF
GX WHPSV %pUHVW HW %URXDUG W XW&BWWH GIR)L )HDW FSHU HQ/F 8
FRPPH VXLW

#oOHH :
ﬁ EQ i EQka i 4 G $




$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

H HVW OD YLWHVVH Gbﬁ’i GMRUCPD WRRGQ RVRWWOGIHPODVWLTXH GH O

# HVW OD FRPSRVDQWH YLVFRSODVWLWRMWEEHH OOV YIOMHVFIR @
GPYLDWRULTXH RXXADN FRIQQWB IGHVHRQ 0LV qV

DE KWRQW OHV SDUDPgWUHY YLVFRSODVWLTXHYV GH OD ORL GH

/D IRUPH VFDODLWH6GRWIXORH B ORGEWHRE @X MHPSV SRXU XQ
FRQVWDQW HVW OD VXLYDQWH +XJRXW

V8"
K®© *1
/ID ORL GH / 0 6 SHXW rWUH FRPSOpWpRAN WQVREHHRDIQW \HG IPRFPSE \S

IRUPH GT1XQ FRHIILFLHQW PXOWLSOHNEDRWHU VH[ $SRHQ @ Q WM HHROSghH) DWW ]
GTSUUKHQLXYV HWITXFpX3HURMUPDWAELRQ WKHUPLTXH

H el va th H H $
g Y $
ES
E
o AH[s 28 Y e 3 ' $
RTo K ! © s 1
A DT $

2 Q HVW OH FRHIIMWALIRH® W KGHJ B IL OOV 6l VW D IDUW HPXS MU BW XYW E LD E V |
WHPSpUDWXUH TQHWWD®MH YDULDWLRQ GH WHPSpUDWXUH

/IHV XQLWpV FKRLVLHV VRQW WHOGRQWXBLQWHRWHNFEQWWHQ HQEJIM
GpSODFHPHQWY VRQW HQ PLFURPgQWUHYV

.DULPL -DIDUL HW DO GROQQHMWIPSIH HSHUBWYVOQB D R D IAH /DA
HQ FRPSWH XQH WHPSpUDWXUH GH UplpUHQFH
Q g 18, - °
H H[S—— —« — t? » $
RT Te Ko in v,

2¢Q HVW OTpQHUJIRHHMVWD ODLFRQNELWRQWE/KQLYHUVHOOM GHV JD]

/I fpTXDWLRQ $ HVW XWLOLVpH IRXY GpHDOHWWH OWHR/qgFB O EXB U
SDUDPgQWUHV GH OD ORL GH7DEGHMRRQD SBOWpV GDQV OH

L'indice de Vouille

ITLQGLFH GH 9RXLOOH HVW XQ LQTBURH BGWHDIOX DEWLDW B/ 9 BXIIRERN p
FRPSDUHU OHV VHOV 7LMDQL U HD & Ip RIQE DM B @ A Foks | RODYHW O
ERXW GI{XQ WHPSV HQ JpQpUDO OPRDIHY P R @ RF B ® O Y HBJT ¥ Q@ XHV X
FKRLVL HQ JpQpUDO 03D HW j XQH WH BSipU BBWXLNHp VL MDHO LFHHOVO



7TDEOHDX $

$QQH[H $

4 XHOSXHBNPMWXH&HGH OD ORL / 0 6

2ULJLQH G

X VIH O

K
03D

E

S

*3D

d

L
NJ P

Q/R

H

SplpUHQFH

/IRLYV GH FRPSRUWHPHQW GX VHO

$VVH

SRNDKU HW 6WD

XGPHLVW

HUQEXUJ

OHQ]HO HW 6FKUHLQH

'"HHSHU VDO

N

")

%pUHVW HW %OXP

6YOD[LPLOLHQ %pUHVW HW DO
(WUH] *XHUEHU HW 'XUXS

(WUH] (= &DWp SDU %URXDUG HW
(= 1) %pUHVW HW %OXP
*DRVWRFN .DULPL -DIDUL HW DO
-HX PD[L *") &L\ SDU %URXDUG HW
-HX PLQL *'") &DWp SDU %YURXDUG HV
ODQRVTXH &LWp SDU %YURXDUG H\
ODQRVTXH .DULPL -DIDUL HW DO
ODQRVTXH <RX HW DO

6 VDOW 7LMDQL HW DO

6 VDOW 7LMDQL HW DO

6 VDOW 7LMDQL HW DO

6 VDOW 7LMDQL HW DO
6WRFDPLQH 9RXLOOH

6WXEODFK 3HOOL]DUR HW DO
THUVDQQH %%pUHVW HW DC
7HUVDQQH 7( WE&LWp SDU %URXDUG |




$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

/ID ORL GH 1RUWRQ +RII 1 +

&THVW XQH ORL GH WTSH @ BSRULLMV DPB IPRPE RUWHARSQBNWLTXH VW
JHPPH (OOH pWDEOLW XQH UHODWLR® H @G\WM VY BIXNWIR KBM TR b PHMK URIQC
OD SKDVH VWDWLRQQDLUH VRXV IREBPMW GNX@OWHOE D QGBH OIXTLVH/D®
GpIRUPDWLRQ D XJPSHQ\DM O H R/ ODY DML XV HLRBW BJ$SUUK /D ORL
VWLSXOH TXH OD YLWHVVH GH GplRURPQG lYRIQ W RXQH FKODOHXWP HF QY

HW %YURXDUG (OOH SHXW rWUH IRUPXOpH FRPPH VXLW
|
o5 H H $
p o2, % v s s
W,/J.n
g AH[s 28 $
RTon 71 w

/D YLWHVVH GH GpIRUPDWLRQ pODRWH T t/MMO GRICHD p/if HY B U HO/DY |
GH OD FRPSRVDQWH YLVFRSODVWLWXER®H EHD YDWHVVH GH GplIRL

Ved AH[Si-§V‘ ' $
RT©

2« HVW OD YLWHVVH GH GplRUPSHMWRRQIND O HU XDDIWDP\Y W WH R QBT
JHPPH > /TH[SUHVVLRQ OLQpDULVpH GH ODR®®QBUPHWERBUY W
SDUIRLYV

Q
Qg 8 . $

H AH[S
RTo APg o1y

2¢ PE/ @ HVW OH PRGXOH GH FLVDLOOHPHQVQ K ¥ R/GI\D U RIQQ Wk
UplpUKQAHAP" D OH PrPH RHEDNQWXBTpTXDWLRQ $

/ID ORL GH 1 + SHXW rWUH PRGLILpHHSRRRSBUWGREUR D XIWKHUPR &R
OH FDV GH OD ORLUYHWDDQLFNHPHHMN DDHWHU

/ID ORL %*5 HVW XQH YHUVLRQ GH O®UBRLQGHRP SWDHP pidQ RSUOpXV SAREX\L
pODVWLTXHV HW GX IOXDJH VWD WH RHMURIH X8 HHAV/WG 0 HRW B p WVRILRPQ
SODVWLTXHV GXHV j OD UXSWXUHHWOH VH GplLQLW FRPPH VXLW

/J'_/ i;'sl 'L{h ijcr /7{ H H $

Q Q
’ligf) E ij Esvkk ij 4 G $



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

B D, G .
g s .
i i: Hs T H y )
H AH[S%?@% e $
A AH[g%?@_VVg s $
g 8 BB s, DHZ/_V[Z%Q C gk

3RXU PRGpOLVHU OH FRPSRUWHPHQWWP GHD/QED X HWHX WO LEGH ¥ H

%UHXQHVH HW DO XW LOLVH QW[ XRPHQMUVHLIRMH PLRIBAS L pip HG 8 |
HW DO &HWWH YHUVLRQ S UHH GG \H QUMBR RSMWGHODH® D DG Ol XD
OHVY GLVORFDWLRQV HW FHOXL HRMRQGQ W) SMHJJO D LSQM VBVMULIRG HEX
HW &DUWHU 6D IRUPXODWLRQ HVW
H dc HpS H $
oA 8 ' $
RT® >1
s lH[Sg-gv ' $
Td RTe °1

'fRe OfH[SUHVVLRQ VXLYDQWH GH ®WLWHVGH GH+ GURBR D pPVH. S
6SLHUV

HAH[S.Q--§ LR H[sg-‘-sv ' $ Vv
RTo Td °1 RT :
2¢A b N QR HO® VRQW OHV SDWDPYW WHVWBIHOGHD GER LJUD
FRQVPTXHQFHV SUIRW PKODW G R QF H&W FOMD O GNP RBVKGRY VHO VR
i GH IDLEOHV FRQWUDLQWHY GpYLOWRDSIEH VT % H YHDLOM riy WH E$
OD ORL GH h + &GBWWHDPRGLRFDWLRQ SHUPHW GH ELHQ S
PLFURPPFDQLTXH HW OfHIIHW GHV S4pWHWAWVHFRR Q@WUDLQWHY GpY



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

L'indice de fluage A et la vitesse de déformatiomn/ pour la loi de N-H

4XHOTXHV MHX[ GH SDUDPqWUHV GHHOD/ DRQHDHK[L$ WROQW GRBQ|
SDUDPqWUHY UHFHQVpV GDQV OD WHEYDLIRUDW &R QHUYR ® &/WWHUS B UYI E
FRQWUDLQWHY HW GH WHPSpUDWXBRUYDpPWRLGIHp D XLFRRQ G XGNW QH
DFFHQW SOXV RX PRLQV JUDQG j OD FROWQGDQWH HERD W HHEBPSDW

TXH OHV JUDQGHV YDA HARQWGKRESBHRR WV DU &R 2Q BHXAW Y D (
pFULUH

AHLs L5 H{R&'i Vo8 oy s 8 '
RT @ T*1RT V © * © >
RT RTg V 1 © *
/-/H[%& £§_V ' 8§ $ '
RT Rlg V 1 © >

/TLQGLFH GH AOXDQHRT [SHUUPHW GH FDOFXOHU OB YAWHKVVH GH G

TXL GRQQH XQH PHLOOHXUH LGpH OH SO YR GWHYWNWH \GRIQ VO XIDIH XC
WHPSpUDWWUXQH FRQWWBBINVQWH SHUPHW GH FRPSDUHU OHV GLYH

VHOV pWXGLpV FRPPH GDQV OHV 7TDHWHDXD $D HW $ Re



7TDEOHDX $

$QQH[H $

/IRLYV GH FRPSRUWHPHQW GX VHO

4 XHOSXBNPMWXH&HGH OD ORL GH 1 +

Q/R A H E

2ULJLQH GX Vﬂ?@ﬂ)Q _ 03 DO v 3D v, 5plpUHQFH
$16%$/7 &RGH :DOOQHU
$VVH :DZHUVLN
$VVH 'sUU HW DO
$VVH %*5 +HXVHUPDQQ
$VVH /LQLHQVDO] ‘DOOQHU
$YHU\ ,vODQG 0XQVRQ
$YHU\ ,vVODQG 6HQVHQ\
$YHU\ ,VODQG OHOOHJDUG HW 6HQVH
$YHU\ ,VODQG '"HOULHV
%D\RX &KRFWDZ %& :DZHUVLN
%D\RX &KRFWDZ +DUG OXQVRQ
%LJ +LOO .ULHJ
%U\DQ ORXQG :DZHUVLN
%U\DQ ORXQG %0 & :DZHUVLN
%U\DQ ORXQG %0 & “DZHUVLN
&DUUHVVH 635 %WURXDUG HW DO E

&OHYHODQG

OHOOHJDUG HW DO

'RPDO VDOW

S5RNDKU HW DO

(PLQHQFH

%pUHVW HW DO

(WUH]

%WURXDUG

0'3%

*KRUH\FKL HW DO

Q\



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

7TDEOHDX $ VXLWHK[ AXISOUDRPYWUWHHV+GH OD ORL GH 1

R H E

2ULJLQH GX V%QQQDQ n Q/_ 03%?DQ v 3D v, 5plpUHQFH
ORVV %OXII %URXDUG &RQVXOWLQJ HW
3DOR 'XUR XQLW BHQVHQ\
3DOR 'XUR XQLW BHQVHQ\
3HUPLDQ VDOW %*5D (LFNHPHLHU HW DO
3HUPLDQ VDOW %*5D (LFNHPHLHU HW DO
3HUPLQD VDOW 9DQ (LMV HW DO
5LFKWRQ 3ILHIOH HW DO
5RFN VDOW %UFNQHU HW DO
5| W ':DOOQHU HW 3DDU
6DODGR ‘DZHUVLN
6DOLQD BHQVHQ\
6DOW BWHLQEHUJHU HW DO
7DWXP VDOW +DUG\
7ULDVVLF VDOW 3DVVDULV HW OF&XVNHU
9DFKHULH 3ILHIOH HW DO
"HVW +DFNEHUU\ VRIW ‘DZHUVLN
"HVW +DFNEHUU\ :+ “DZHUVLN
'HVW KDFNEHUU\ :+ ‘DZHUVLN
:,33 FOHDQ O0XQVRQ HW DO
:,33 VDOW +HUPDQQ HW DO
= KDOLWH %UHXQHVH HW DO
=XLGZHQGLQJ 'DOOQHU HW YDQ 90LHW




$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

/D ORL GH O0XQVRQ 'DZVRQ 0

/D ORL GH 0XQVRQ 'DZVRQ 0 ' HVW WUWDWWEQLVpERXQR\EPPE
FRPSRUWHPHQW YLVFRSODVWLTXH GXHBHWQVHOPPHH &B W WWHU RIR
GLIIpPUHQWLHOOHYV GX SUHPLHU RUIGHUHP H W R/DSIFRRWW X 0L R Q] IVIEQ}
0XQVRQ HW DO FLWp SDU 6HQ\GHQD HS URYE XHPQ FRPS\IHOR |
VWDWLRQQDLUH HW OH IOXDJH WHUDOHQ & RIQU ARPGRUHY TTOHH Q0D | O R
HW TXH OD ORL GH / 0 6 QH SUHQG RLQ WRMS WHUTIR @ ¥ L PO H. W
0 ' SRXU GHV WHPSpPUDWXUHV HW SIUMHWHN WVRQR/X K P B LEVDXPNO S B X WLIH
SXEOLFDWIORQSHXW rWUH GpFULWH FRPPH VXLW

Ko§ FHP H $
"%
W
i $
iR $
Foe IH OR YV X H '
® $
* e 7 " ORYVEXH
/] F 4 $
Q8§ :
H AH[Sﬁ©V N $
H K H[ST V $
G G $

/H SDUDPQWWHSIHOUWHWQGH PHVXUHU j XQ LQVWD QWD IGRQ QK LOK MR

DWWHLQW SRXU GHV FRQGLWLRQVQ®iHWHAYpuodiv X KU WK G H FF
OfpWDW GH FRQWUDLQWH pYROXB vV @H W QH DXW PH\OW PR G R Q R XF K
GH OD YLWHVVH GH IOXDJH WUDQWYLWG®RH UMD &Q PR W QRVQ UG \CL
FKDUJHPHQW TXL YHXW HIPVORNQ@EHI O ' SUPGLW XQH GLPLQXWLI

GpIRUPDWLRQ TXL SHXW rWUH GUDVWQTGYH RQ SRKXSW® DOMRIE®LNDE
FKDQJHPHQW GH VLJQH GH OD YLWHQXM IGRQ Gl RQIPID WD W QY G X G X

O0XQVRQ HW 'DZVRQ :DUZHUVLN '"HOUYLBIY 6DPEHIHKQVRQ HW DO
%URXDUG HW %pUHVW .DULPL -DIDUL HW DO «



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

0XQVRQ HW DO _.DULPL -DIDULQHWRD® X 0D W R V3 PR OR VI
J'H# (OOH HVBBKiGSK@IW . DULPL -DIDUL HW DO
F bk $

$LQVL OH IOXDJH LQY HUMHR B SSRDENITLE@HORRIG/FOXM FRPSRUWH GHX|
GH SDUDPqQWUHV XQ SUHPLKUW dUMRXSEH HOAd W6 B UPRGQWU HBVD U G H
ODERUDWRLUH HW XQ VHF R@GFDORFXDH \G § SIPULLA KM $t@ W j SD U W
/HTDEOHD S WpVHQWH TXH G HXHYRXL®!D X W SRKGPWRHY VHOV GHV \
ODQRVTXH HW GT(WUH]

7DEOHDX $ 4XHOTH BN gWHHVGEHSOD ORILIGKDUH SRXYWHUVH

2ULJLQH P k 5plpUHQFH
(WUH] .DULPL -DIDUL HW DO
ODQRVTXH _.DULPL -DIDUL HW DO

Temps caractéristiqueé pour la loi de M-D

%pUHVW FRPPXQLFDWLRQ SHUVRQORO@H W\SHIDQLTXQ HRWLEGH S
OD YLWHVVH GH GplIRUPDWLRQ WURQ@VVYWBWULR GQQD DDHYjL WEIN WHH E
FROQWUDLQWH GpYLDWRULTXH GRQQ®pHV W& Al WK LRGYLE- G XHHV @ HX §/ A
GHOj GXTXHO OH I >XHYL N @MW W5ICRXQ)/] DIFCBEDUIW DVQ WD DX HWCRLUH VR
VHFRQGH 3RXU FDOFXOHU FHW LQYGHNH nH @ XDDOW CFRHQW D D\Q ¥V HWORH

TXH OHV SB WP PHMWEMMOXDIH VWDWLRQQDLUH GX VHO (Q HIIHW

H K H[ST V $
Qs :
H, AH[Sﬁ©V " $
t 2K gt Ly | $
H A RT© *1

'‘DQV7OEHEOHDXONLQGLFH GH %pUHVW HVW FDOFRBOPDERWW EK\Q & H VG
GIRULJLQHY GLYHUVHWYWWQ IC3D@WXU FHV GLIIpUHQWYVY MHX[ GH SL
SURSRVp SDU %YpUHVW YDULH GH PRLV j DQV



7DEOHDX $

4 XHOSXHBNYPM WXIHEHGH OD ORL GH 0 '

$QQH[H $

/IRLYV GH FRPSRUWHPHQW GX VHO

c

JULJLQH ospqu:Q Q/R 03AD?DQ Hv m 0 E oKsb G [ tDQ 5plpUHQFH
$VVH 0XQVRQ HW DO
$YHU\ ,VODQG JUHGULFK HW DO
$YHU\ ,VODQG 5DWLJDQ HW DO
$YHU\ ,VODQG 0XQVRQ
%D\RX &KRFWDZ 0XQVRQ HW DO
%LJ +LOO 0XQVRQ HW DO
%U\DQ ORXQG 0XQVRQ HW DO
&D\XW D '"HOULHV HW DO
(WUH] .DULPL -DIDUL HW DC

*HQHULF V

DOW

6WRQH HW DO

*RUOHEHQ O0XQVRQ HW DO
*XOl FRDVW 1LHODQG HW 5DWLJI
*XOl FRDVW +LOEHUW HW 6DUDI
+DOLWH $UJ*HOOR HW 5DWK
-HQQLQJV O0XQVRQ HW DO
ODQRVTXH .DULPL -DIDUL HW DC
ORVV %OXI| O0XQVRQ HW DO




7TDEOHDX $

$QQH[H &

/IRLYV GH FRPSRUWHPHQW GX VHO

VXLWHK[] AXIBOUDPPYWUWHHV' GH OD ORL GH O

A

2ULJLQH 030D 0

ORVV %OXI|

"HHNV ,VODQG

"HVW +DFEHUU\

1,33
DUJLOODFHRXYV

,33 VDOW

Q/R

A
03DQ

H

\Y

m

Q

&

K
03D

G

C

t
DQ

5plpUHQFH

%URXDUG &RQVXOWLC
5(63(&
JUHGULFK HW DO
0XQVRQ HW DO
0XQVRQ HW 'DZVRQ

O0XQVRQ HW 'HOULHYV

/IHV MHX[ GH SDQ BRHg @D HoWH GOR VY HGEHO/ ' VI WRHYWH G D(QWAU HH] VWRWQ @/HS OD/QIRWANRNA &Y Bl W\RD UWH G H



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

ID ORL /XEE\

&HWWH ORL D pWp SURSRVpH SRXUWOMDOSUHPLGRX URGNV¥FED U H KDXVH
pODVWR YLVFRSODVWLTXH GX VHO HQGGHRQFWHRQHG X pWHPRPWV| QE
FRPSRUWHPHQWYWHIVD @WHL WHRR.SRIUNMA £ HEDW | @ WIDIL 8 ® VMHIOU H

H " HY  H $

H V—kH[SGk'//gt $
K L H[SK 4 $
K H[SK % $
G GH[SkV $

VooV s

(Q D[LV\PpWULTXH OD ORL V{pFULW

. - — H[VS(E: VtzK_M VZM % K:'l y $
WK TWH[SW HIE Vv $

G V GH[%XV $

K V. H[¥K % $

$YHF OH YHFWHXU GHV YLMHVVHY BH" GIpVRO R DYWHIFRAQWVX U GHV FR

v NV, ¥y, WD POWULFH GH IEQQ@WDWLA®Q I RBYYLMWRULTXH HVW

I s

Y A
Moy ¥

©

2¢% HVW OD YLVFR WKL VWY \8 HO DDY Z M BRE/ LMAOWG B8 H PARRGLXQO H GH FLVDL
HOYKQ VHWRQW OHV FRQWUDLQMWMVOHGQFLBIHKY WM FRQWUD
GH SDUDPqWU E¥\GNRDWVORR @R ED IGDRLS DOSHU q V



$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

7TDEOHDX $ 4 XHOSXUBNVPMWXHEHGH OD ORL GH /XEE\

G K K E
2ULJLQH MI§XU H3D3D MQXU 03D30 030 03D I. +3p ¢ T SPIPUHQFH

$VVH 5RNDKU HW 6WDXGWPF

5REN PDVV BWDXGWPHLVWHU HW =I

1( *HU OLQH +HXVHUPDQQ HW DO

'RPDO VDOW 5RNDKU HW DO

*RUOHEHOQ =DSI HW DO

2'6 VDOW /X[ HW DO

$YHU\ ,VODQG Qf '« VWHUORK HW DO

$YHU\ ,VODQG Qf "“VWHUORK HW DO

6KDOORZ GHSWK FDYHUQ 5RNDKU HW DO




$QQH[H $ /RLV GH FRPSRUWHPHQW GX VHO

/IHV DXWUHV ORLYV

30XVLHXUV ORLV GH FRPSRUWHPHQW SUKRPpRFORHNT XHK G0 Y HED I H P
ODERUDMIRLGHIIpUHQFHY HQWUH FHV ORpRULNKIHI/H G/D @G\D QW \O R )
GILQYHVWLIDWLRQ HW VXUWRXW RXQ&HODOXW LK UNQ SHKRORRPIH GRH
REVHUYpV HQ ODERUYDIKRIQRP qRHYP IRQ H BXW FHW HOUHNQPLFUR Pp
GpIRUPDWLRQ GDQV OH WHPSV OY1RRU B XM MD/MX UMY B1XQS WRIQUEHV L
FKDUJHPHQW OfKpWPpURJpQpPLWp GXHMH®WV ODH SO RYDES OU DM XE&
PSURXYHWWHY GH VHOV pWXGLpV BRP® B ERWH WRILPSH WIRQXW M RKWP
IRUWHPHQW GpSHQGDQWHY GHV DSS$OLBPWDRXW HPL QHNVE ANDH E
QXFOpDLUHV« &HV ORLV GH FRPSRUW DKPQWL VX YHAD W RGNV EFDL
UpJXOLqQUHPHQW &THVW OH FDV SDRQHHPEBOHNVGHY PRGGOHV VXL

Xx /| 06 PRGLILPp 9RXLO®BGDSWBHRXWXVFRRSR UMEKMH@XWVHO HQ )

x 1+ PRGLILp 8UDw HW DO S R XHUJ HS UHHRAGLUYHH HGQH ¥ RIRJDW 6 \C
IOXDJH FDXVp SDU OD GLVORFDWGRQCHW GHi GXPLQ F DXV [F [3 D IUWC

Xx 0' PRGLILp SRXU SUMK ®WHI GIQDERPISQDHUVH O0XQVRQ HW
+RX /X[ GpPYHORSSp | SDUWLU GH OD ORRS®HH />XOBBA P [BRRXQL B F
GLVORFDWLRQ @XLG/VMDXYWLRW CGOMHEGRWHADIHPHQW /X

x /X[ :(ROWHUV /X[ HW 'UHVHQ GPpYROKKEED | &BWWHUORK
XWLOLVpPH SRXU OfDQDO\VH GHV PXOML H\ RO AR Q/Q GrL WR
PDWpULDX DYHF PpPRLUH

X ,1* 0 RX OD ORL GH OLQNOH\ OLQNOWRM®ODOH WKHURR BRI
K\GUDXOLTXH SRXU PRGpPOLVHU OH FRHP PRGWYE A HQUH Q ® RIQJI P
DXWDQW OYDVSHFW UpYHUVLELGELIWIp GEH] O O WU B YW P VH\A
YLVFRVLWp HW j VOW HS O RV WILH LYV X W&EKIONADL X GFOCBHWp Hi D ¥ DY H
LQWpJUDQW OHV FK®WIHFAHQQWYV MW HOWFDMW PR QW LG HAK D/UDIH
PpFDQLTXH

X ,1* * 6 *~QWKHU HW 6DO]JHU RTOLLY D WH Y0¥ PR B @ B \GIL
WKpRULH GH OTpFURXLVVDJH GH 2GTWHY® HIQV FRXFOBWWH OH |
WUDQVLWRLUH OH{ IGDH DO K DVIW DWKIFR@PQEBHW OD G

X 3:,33 &RORPp HW ORQDUGH] GRQMVWDOWP ORQ VB ¥ IGFRISC
SRXU OTHQIRXLVVHMHELWR DGHWL Bp BHIWDVO BH HDX B X 1R X

X &'0 LVVX GH OD WKpRULH GH OTHQGRP P D JHRXQWO HR/QRDLOGFX C
PpFDQLVPHV GH IUDFWXUH GDQV OH VHO JHPPH

&ULWHVFX HW +XQVFKH $ X E H UMW Q DHZ\WM UD/Q. N D BFKX®UHDQ
$OOHPDQGRX HW DO +XQVFKH «



$QQH[H % 4XHOTXHV FULWQUHV GH UXSWXUH }

$QQH[H % 4XHOTXHMEFWXWHUHW GHHQGRPPDJHPF

'DQV FHWWH DQQH[HFUR®Y qUWHNH QM HURBINIHPHH GIW GAHMHIOR JHPPH T
VRXYHQW XWLOLVpY GDQV OD OLWWpUDWXUH

/IHV FULWQUHV GH UXSWXUH

3bv GH FRQWUDLQWH GH WUDFWLRQ

JRUVTXH OHV FRQWUDLQWHY GH WYROWLRIY MMpGYYBDRISSHQW P
IUDFWXUDWLRQ GX VHO HW GTpFDRBO®RH jGO DOIR S GRILV WHEILLOS R
&H FULWQUH VIpFULW

VPD[ R

Rey,

PD[

HVW OD FRQWH MLDQ WRIL 8 V LIRRR. SImOVY VY MWIQFH j OD WUDF WL

/IHV JpRPDWpULDX[ YHXLHBEWR WX B § RMUIARIFFRUHYVYVD RQWRANLGHOH XU Uy
WUDFWLRQ HVW IDRREOH036$ DO RHYBRIFIOBHSRXU OH VHO GH 6WXEC

6XU pFKDQWLOORQV SURYHQDXQWXG HG SO XWXV \8 GV H D IS k
WUDFWLRQ TXL D pWp PHVXUpH SDW 3IHLIOH HW DO QH GpS|

3RXU pWDEOLU XQXVFURRMYWHHU M Q WRIHMO SWD DAW LR Y ILXFMHO HVW V
%URXDUG HW DO '‘DQV FH HODPROQVFRRMSUIHVOOMMHS QHOQGRE!
WUDFWLRQ

Voor

'DQV OD SUDWLTNHTXOQW AXWDSE WU D L QWHRIMWGEHW UFIRFW LRQ j OD
VDX| SHXW rWUH GDQV OHV KRUVVWSRIRVLGN ORED YHKDGH VHYHRY WRX

HQFRUH IDXW LO TXH OD SUHVRXWE B HVOXDQ FDH IHURQ I LWR/AHNP HEC
DXVVL HQJHQGUHUWHY IRGW/HVLRROW TR HY BKD®ILDE W LR

3bv GH FRQWUDLQWH HITHFWLYHWQHWUDFWLRQ HQ SDU|

&H FULWQUH D pWEXMXGJHWpDSDU %1 BW SHVUBX G XIQH FDYLWp VD
SULQFLSDOH OD PRL®GERWEBRRBQYHYHOD SURVGIFRW G W UBIXEGKVVS
TXH OD UpVLVWDQFH j OD WUDF WY R® \& X OULAL (KRU V L X HXFH GFHJ LWy
K\GUDXOLTXH $ QRWHNVLRROHKO®UIXDGMW XS LIVYW SBIXURRWKWIHLLY W
SODFH GDQV OH GpFRXYHUW GX SXRWV DY DQWR LOH FIXID\BL.MYDH H 5
FRQWUDLQWH HIITHFWLYH HVW SO RWY W D QM HXE HOW USDURW b B € Q MW
PWXGH SOXV DSSURIRQGLH GDQV OH FKDSLWUH

VPD[ Pc Rt
2Q DGPHW VRXYHQW OH FULWqUH SOXV VpYqUH

|74 P %

PD[ c



$QQH[H % 4XHOTXHV FULWQUHV GH UXSWXUH }

3DV GH GpIRUVBMWLHRWQ G HPWHOH VHO JHPPH

&H FULWQUH HVW XWLOLVp SDU8H G\ DApRRUWP DWLRQV GD® V \® HSI
OD FDYLWp VDOLQH GRHYGOWQLMWHHNWEDHWYWRXW SHUWLQHQW

GpIRUPDWLRQV G B@VHQWSHOGH X[ G YLD \8 P FORKHAMQH OLPLWH F
QL HQ GPpSODFHPHQW QH SHXW rW@HOI HNWW &0Q P\D O H WX BB QW X
GRQF SOXV GH OD SHUWH GH YROKXPS$IL GWLO Bl ( BDYGIM B/ DRRIMAEDIR YD &
OH VHO OD SHUR i DSYH. W R O/HRID GPH @DL S O R IHWPDHALARIQ W O

$ ORQJ WHUPH OHHOGRIW BORXGpSHWIHULWROH.BHUMDLIDUL HV
UHFRPPDQGHQW GH OLPLWHU OD GpPIRQRODIALE B X3 OFAD YQ WHIVYHVEDQ!

]

5pVLVWDQFH j OD UXSWXUH j FRXUW WHUPH

+XQVFKH HW DO (LFNHRALRHLBDU FUURSRVHH@MW KXSW XUH j FRXU)
kS -
JJ agh u_§ V sign | c
Ve "1

oh T T VL d
gl% dT T VLT T !

Re OHV SDUDPqQWUHV VXLYDQWYV MWRQW GIRQQpPpVf&RXU @& VHO GH
% c 03BkD P % VHWRQW OHV FRQWUDLQWHYV S

/IH FULWgQUH GH OLQNOH\

8Q FULWQUH GH UXSWXUH SRXU OH VHO JHMTPHWHVYWG HRW R XSRWKID V
UKpRORJLTXH ,1* 0 %UsFNQHU HW KOHD GX FUL&H TR LGAHg (G BX FRAVIVD ISM
ORKU &RXORPE HW V{pFULW

G, o Y, V %
LV v

/D UpVLVWDQFH VD WMPPFHWL\RWQY GRQRAH SDU OD UHOD

'H OfRUGUH GH TXHOTXH SRXUFHQWYV VHXOHPHQW
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Rt \/_ VMAX VD Mo 4 MAXV V M V % M
DYHF
a n o
H——V L@KV—--§ » v %
4 © y, t 4
VA e U, H %
MAX V MAX H ay fvel V H %
HW
a go . .
o« W, D g?:: K o RJI | %
“ Gy, ! °1

Relig sV HVWW OD FRQWUDLQWH HYK WFWWLW HLP DV P\DWODH

FRPSUHVVLRQUXQADHIVMO®D UpVLVWDQFH VHM HFAWL YOH! FSID[W B B GW U
FRXUEXUH GH OD FRA UBHNGOIDUG I LRAWPIDWAR Q G AVWDQ D &R B M\ L
SULQFLSDOH P HMW IDD®HFR QW U DIL@W & HS LAFRQFW §DQ 8 VWPH GH UXSW X U
(W, HVW XQ IDFWHXU GH UpGXFWLRQ] ®HR @D W N B MWD FSHH Q \W R XE
FRXUEH GH UpGXFWLRQ GH OD Ugp VH.WW D@®F HL MWHRMXMHNVGHIWG G FRQP IV \A

SRLQW GYILQIOH[LR® G WD APQFWIVRFQ \ UW piliG H 0 D HX &VODO D
FRQWUDLQWH G HOWpX Y WHDRML RB@® & H HF i \FW LSAUpWHH G\ pUHX 8 XU OD ) L.

JLIXUH % /ILPLWHY GDQV OTDSSURFKXHG HLQNGEGRXBDWPHQW YL



$QQH[H % 4XHOTXHV FULWQUHV GH UXSWXUH }

/IHV FULWgQUHYVY GIHQGRPPDJHPHQW

(QGRPPDJHPHQW SDU GLODWDQFH

JLIXUH % &ERPSDUDXNREGUWHNHTKHY GO H5 ISODW DEH\H LGDYPW L D Q

/D GLODWDQFH HRR\H FRROQUIVTLXAQW HO M RGSFSRIDL JWHLPRHED W HG O PWQOH VHO
HVVDL UDSLGH DX RBKKEWIHX KXQHHO FRQWRY BILQ $/SH0 ERRBHW HO IDSSD U
GLODWDQFH HVW P D WX BH BYOW 1644 O THWVDHO VIHQGRPPDJH VDQ
YPULWDEOHPHQW FRROWWIXHQ @/fHW B ROVBHS LGAD @VGX Q IB/REFPQW 2 j OfL
XQH PLFURILVVXUDWLRQ VH GpY HORFSRBMS D&MW W H PLEH R XY R X Q v\
SHUPPpDELOLWpP GH OD FKXWH GHHMWYGMW B P LYX MR®D D E R XVWDLFTF
GH GpIRUPDWLRQ &KDQ HW DO XH Q@p BRQW HW. @WH GH FLURDM
XQH FHUWDLQH IUDFWLRQ GH OD ARRQWURILQYW X URVERQHGRQ@FK B 1
GLODWDQFH

/JHV FULWQUHV GH GLODWDQFH FDPDBWRHQWH G VQ® 10 B S\DHIA. WHpR®
SUPpVHQWHQW XQH UHODWLRQ HQWUHFR&WSWIHKLWHWL Q M DWUH. IDRYO\G

LQYDULDQW GX WHQVHXU GH JFRYEHW U D/IDQ\G HV W PYQLFHV R LILITXSHS R

OfHQGRPPDJHPHQW HVW GpILQLH FREQMWQWH RQENODWP HLRSG S O5U
© )DFWRU RI 6DIHW\ @ TXL GRLW QHWHRUB \HWWL KW H © H QMW S\RX3b G Ip
SRWHQWLHOOHPHQW GLODWD Q® HH [ XW R X&H HF O DWW @ H/ Q@ DO
SODQ GHV LQYDULDQWY FRPPH FHO XIW GG B X WHIHW FRU IEW @UXHL VG $iC

6SLHUV YDQ 6DPEHHN %YURXDUG HW DO
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FRPPH FHOXL GH '"HO9ULHV RX FHOXILS QKW %® VIFIXWD P Q WAUIHYW / DQW HX
XQH FRPSDUDLVRQ W T&HH G T OHW BEHFW EDY@DW DHQIOD Q

/H FULWqQUH GH 6SLHUV

'fDSUqV +DW]JRU HW +H\PDQ GBSV IBUW MW DWW ] SURSROW B W R &
SRXU OD OLPLWH FRPSUHVVLRQ GLODWDQFH GH OD IRUPH

J9 Al B %
$Y HA HBV

/IH FULWqQUH GH YDQ 6DPEHHN

9DQ 6DPEHHN HW DO RQW SURPERUDWKRILOB BpDNEaLYPNVIDQ M
VHO GX SURJUDPPH O,B3W L RV WIHO RMR SWHIQMWXHDHMW FOHY MER® GI$YHU
/IRXLVLDQH XQH OORMH YYMHFOBIHDRULWqQUH GH 6SLHUV

A %
$Y HA

/[H FULWqQUH GH &ULWHVFX HW +XQVFKH

&ULWHVFX HW +XQWREBRVp X QRQAWL BSLWMHDMRPEFIHH TXLRQ B[SULPH V.
GTXQ SRO\Q{PH GX VHFRQG GHJUp

NER A - %
SYHF 03D HW

/IH FULWQUH GH '"HO9ULHYV

&H FULWQUH D pWp GpYHORSSp SDU QW BXQUND XHG Y h WX GHV 5DEB ( &
IRUPXODWLRQ HVW

m

I 8 R -
a7 ViQ Vg 5 %
“ J FRW IVLOQ
Ja
vuQ —— %
J Sjsjk% %

2D D HW VRQW GHV SDUDPgqWUHW &X O/HIDQPWXGGMH /RGH ,0O |
IDFWHXU GH VpRXUDWBX®IB GDOPRED QA HHIDRUWG ¥ 5DWLJIDQ
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)RGVJdiI %

NER

4XHOTXHY MHX[ GH SDUDPQWUHV GXDRWL &I UHD EGIH'BIXR Wb H \F LV B Q Wq

7TDEOHDX % 4 XHGDUDW YWHXHWG KB X FULWQUH GH "HOULH\

D V T
2ULJLQH 0 D 030 03p M 5pIpUHQFH
&D\XW D '"HOULHV HW DO
*XOl &RDVW 1LHODQG HW 5DV
ODQRVTXH _.DULPL -DIDUL HW DO
ODQRVTXH *pRVWRFEN
%URXDUG &RQVXOWLQJ H
ORVV %OXI|I 5(63 (& Q Q
60OD[LPLOLHQ %pUHVW HW DO

&H MHX GH SDUDPgWUH QH UpVXOWIKBSVWAIH OTH[SPULPHQWD\

/D JLIXUH % GRQQH XQH FRPSDUDLVRH SIDQAL XU B ODHX G BY SO
FULWQUH GH '"HO9ULHV HQ FRPSUHYVVIXRIQOHWMHYX B[WERQUVDRQW D@ \R
HVW FHOXL GH 6W OD[LPLOLHQ HWHOH SOXV IRUW HVW FHOXL GH

JLIXUH % &RPSDUDLVRQ GH SOXVLHYUW BHXHGULENMUBPQW DHH\
GHV LQYDULDQWY &D\XWD ODQRVTXH 6DORWROOXIPLOLMHRNVV 9



$QQH[H % 4XHOTXHV FULWQUHV GH UXSWXUH }

$XWUHV FULWqQUHV GTHQGRPPDJHPHQW

/I fLQGLFH GILOWHQVLWpPp GH FRQWUDLQWH GH ,8%

SRNDKU HW 6WDXGRQRHIGWYHORSSp XQGip SWRWFK GXU IS ISFRPHN VXV G I
SDURL GH FDYLWp VDOLQH TXL VH TN MRS B H VIVX RRQR ¥ KX VEK jw
DWPRVSKpPULTXH 3RXU FHOD LOVGRIQMRGWIUDLQX\HLTAL E 8 GALITLH
HITHFWLYHPHQW X IV/L@WWpSKRAV B Q WARRIBKOHHX VX HS® X LPWDD/MM VXS SR U W
SpPULRGH

J I %

/{JB EV

2¢JJ HVW XQH PHVXUH GH OD FRQWUS LQWVWH GP YLDOWL R WIDTQAH H[ |

REWHQXH ORUV GTXQ FKDUJHPHQWXQLO®HLVDOSH W XW H WD HIVOGjHF REX
3RXU HVWLPHU OfpYROXWLRQ GDQV Q@W GWHPHW\GHWRRIQHXV B H F
OJLQWpJUDOH GH OJLQGLFH GYILQWKQVKOH FRHQ FR®NW UREGW HS U(
LGHQWLILpH OfLQGLFH GTLQWH QWA p 50V GR @WUQG QMH & T RQWRE

S'a
3K r rdrd M

K i %
A

2*A HVW OYDLUH G XH) GOpPQHD W g MXRIX\RBRA - IED) CKIR PRORHQGH URFKFE
YRLU )LIXUH %

JLIXUH % ,QWpJUDOH GH OfLQGLFMDEYL W HQWLXNPWEH [FNRE) MU

8% VWHVV LQWHQVLW\ LQGH[ HQ DQJODLV
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/H FULWgUH GH 7KRUHO
6XU OD EDVH GITRYVYBLWV IGRHUBDERU B WL /4R SRWHLY B QW

] g
JI d e o

z, Z,

zJ, == VLéJmé Lo Lo

%

N3
R

$YHF SDU H[HPS OGB DHAV 03D

J %

(QGRPPDJHPHQW FRQWLQX PRGLILp &'0
3RXU SUpGLUH OH FRPSRUWHPHQW PpFDQ@EURKSHREN XK OP RIBF
FRPSRVLWH GH GLODWDQFH

/TRULJLQDOLWpP GH FH PRGqOH HVWK\WLITDCH V IQRW S PW i W \C
SUHQG HQ FRPSWH OHV PpFDQLVPHV GHHGGMR WRDWHRQGH
PDWpULDX[ FULVWDOOLQV WHOV UKPLQUN P BW FERG\G HD B \p \D
GpYHORSSpH SRXU OBELPpWDX|[H Y XJRpH ERIUDRVARIH SRXU Ot
VWDWLRQQ D UBHGKW WO R@QWW. WWRpP PLVHV DX SRLQW

G f.. tY, v %

S S

f f, %

S

2« Y, HVW OD FRQWUDLQWH HINNARRVW H P HWRQPYPH DL XY WHDQ RF
LOQOWpPpULHXUH VRXBOH GI¥WUDDFRQWUDLQWH ORFDOH GH Ol
GX JuplLKy f, HVW OD IUDFWLRQ YROXPLTXH GHHAD RQBHUBGX Q

Re OD GHQVLWp GH GIVAORWDOML RODHEWN R Q LNERFOAHXPLTXH GH Ol
OD I[IURQWLqQUHG R -G GRHHEDWELMWRQ HVW IRUWH

9RJOHU "HLGLQJH:WHHG QLHU SHB®IW +DP



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

&KDSLWUH 0 R G g B HPRK \REDOPAX X AWV & X YIIDQ LVGADRAFLNRC



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

 QWURGXFWLRQ

&H FKDSLWUH HVWSRE QWP HOQYNDW KFHRUPPRROIG Q1B FA.H XIHD [GFHRQW/ HQ X H  (
FDYLWp 2Q DQDO\VH OfpYROXWLR@ GIRV GEX W MRS\ W XIDH VAR \
LOQMHFWLRQV VRXWLUDJHV DX VHLIKDOGH XD DRCHAL. W H IRWVEHV HE KL
VXUWRXW HQ YXH OH VWRENDJH G{DS&0 H\R KSWLICPLPV pR/DIE R QEFHHDDQRHRC
GH JD] QDWXUHO TXL HVW EHDXFRXBSKBBXW UM SIVQNG & H / F R DM WRWX
VLPSOH VHPL DQDO\WLTXH TXL SHUPSUNW AL SHX [FREXS FRESBH V
WKHUPRG\QDPLTXH GX JD] GDQV OD WDjYIIDA P H2 DX WO X Hb\J CDADHPXHQ\R
UHPSOLHV GH VDXPXUH GRQW OH FRPGWHWHPHGW UWHKIFXPRG L\
LQWpUHVVDQW GIDSSUpFLHU SDU @HIPDHQFH DYHF FHOXL GfXQ

SDUWLFXODULWPRQVEXWRRPEPRGWHIPRHLTXH GHV FDY

/IH FRPSRUWHRE QWD MLKEKBIPG X JD] VW R BNp GHD@QW HX Q X HFRDNYXHHWQEID U W

r /D FDYLWp HVW XQ VA\VWgPH RXYHUM W XU LHKWD S DH) @ LAV P
SXLWV GIDFFqV O RN GMNFREFRUDWHRQYH VRXWLUDJIHV

r /D FRPPDQGH GX V\WVWq@PH VH IDLWDSPUD WD WKW HQG BW UWN O |
SDU H[HPSOH OH GpELW PDVVLTXH LG KHQ 8 H FSUIHRQ/ VR W& R PS
GHV SHUWHV GH FKDUJH GDQV OHDSLRVE H HAVD \GVH\I B DRADRXIBLY
FHWWH FRPPDQGH[QNWHCLY@W \} SON FRO WDjQWTH @ W pH & H OD
2Q pWXGLHUD FHWWH GLIIpUHQFHDBWDW XY S HXF K DVBUWPUHH GVHX DY
'DQV FH FKDSLWUH RQ FRQVLGpUHRPPGR G GLXq V KV WIGPSO . Tl
i OTHQWUpH GH OD FDYHUQH

r (Q UDLVRQ GH OHHIQWW B QFF\W KGIX) BUTYH. @D \WXHPHEQ O IWEX X P L
JpQpUDO GLIIpUHRWGHGHR EMHO HXGXGIK DD p KKDMYHFGOH PDV VL

r /H YROXPH GH OD BB YSHHW HWHRQ QW YWOONWDL R ®VWHHD B Y WQ F XD U L [
GH SUHVVLRQ HW jG$HWXYDWR Q W WRHMPILXNF R 8BS RY W DTNV H V

r /HV FDYHUQHYV SUp®H®RMWWOQWVHQ D QBRI EDMH S OXRQMXUV FH
PQWUHV GH KDXW 0O &ffiblivVivK K6 RQ PWSHP\S FUIWOWLIY HW OD SUH
XQLIRUPHV GDQV OD FDYHUQH

r /RUV GH OD SUHPLQUH PLVH HQ JD WFROWH\OW W P SSRV D IDE @ BIX® b
DX IRQG GH OD FDYHUQH /H V\VWqRHOHN XIBIL ¥ V¥ R DN\pL HIDW V¢
FRQWHQXH DX IRQG GH OD FDYHU Q@HHQW DXOLYDEH K WD & KA PH W,

r /HV JD] UpHOV RQW XQ FRPSRUWHPMXMUPRGCYDROTEMHpWR M
SOXV FRPSOH[H &) @D WK FDY BXHIGDQV FHOXL GH OfDL

/D GpPDUFKH VXLYQMW FFRIQML \D\W M UpDGDIQWL B Q W® RFEDOCLAMWD G X YR O X F
HQ IDLVDQW GLYHUVHV K\SRWKqVHXUVQ R SDXDMFIDRAU GFHH @ T HH QR
FRPSWH GH SKpQRBPQWVXQpGBIX]JpYPH WHPSV



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

&RPSRUWHPHQW ORFDO

/H JD] FRQWHQX GDQV OD FDYHUQ H W VWV GHE LSIRW B Q W IVHR@ W KX D\R
SOXV VLPSOH HVW GH FKRLVLU FRFAH TSRW HR QAW DRQTG GHHRID LHHLP

GX YROXPH EDVUQYHUVH GH OD PDOVVREWROYXPLOXWUHV SDUDPgW

SHXYHQW LQWHUYE @b \EDYVGCH X QTHONLIGRD QDN HVWPRFNDJH GH J
OD FDYHUQH FRQUDLEB XY GIH) VPRPXOBD BPWVEXRQOSIDHWLHOOH GH
MRXHU XQ U{OH 2Q QpJOLJH j FH MW DIE®VOXQ 8 UpNHHUIFGIHG HO KD S
OD FRQFHQWUDWLRQ GH OD VDXP XUMD®OVWH X QD % CADD/P § W HF DBV P! [
GIpWDW HW OH X QW pr¥RODHK S URY \H GBIRFEWW GDQV OHV

/D IRUPH GH Ofp QW UJD H JHPW B WQ G pMBRNLFR @ H oI DSV f W T X H

P v
v ©

W
e QT T—
“ W

$YHF GH SOXV OPFKREQGMWYLRRLGHI pFULW

\Z,
\Y

TP
wT y w

/TP TXDWLRQ GH O®pQ@RBBILH SODQBHpFULW

W
e PQGT T—
QCT T

v vdivg

\

2 g HVW OH YHFWHXU IOX[ GH FKDOHXU

/IMpTXDWLRQ GIpWWWLEPXQHIPHWQWBGKXYV OD IRUPH

POIZ PT

'DQV FHWWH pWXGH RQ XWLOLVHDRY $UHWW DFP QH B HIEHETQM A D Q G |

RC, FKDOHXU VSpFLRJXW [ QWWRIAWDRIQHDG X BELWERQE OfpTXDW
GH OTpQHUJLH VIpFULW

GT Pv Qv

'DQV OD SHUVSHFWLYH GX FKDSLWWH N XH.W\B GH/Q Rl VOH pV VO K p NOD A
YDQ GHLP:DdovRVQ b SRXUUD rWUH XWLOLVpH RQ pFULUD DORL

as . ;
CT P — div
oo M 8

\



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

/THPSpUDWXUH HOWpFKHOWVOIHRGH OD FDYHUQH

JTREMHFWLI HVW GILQWpJUHU OTPDXBWQRQ SORWW /M ILQ GO ¥ R\
OD SUHVVLRQ HW OD WHPSpUDW XU I SRIPLPID @M Yr VAU AR B @ L IGROUWRDHH
OD FDYLWp

THPSpUDWXUH

/D WHPSpUDWXUH JpRWKHUPLTXH SHPVHEXQW K XQVJXQ 8 LIRQ W DWHLLR/
GH OfRUGUH GH& Pj 2Q SRXUUDLW GRQ G VI p WWMQGRIGWHHP G Y U D QW
HQWUH OH KDXW HW OH EDV GTXQW FDH\HUM¥L GHVIBRQ&H GOX\G B X
OH VLgJH GIXQH FARQMHRWLREURIDW XMW GROBQW LRV GIDSSDL
FRQYHFWLRQ QDW XUGIDD@H X/RH W DLY HDRIBMXIUSHY HIDQH G3HH W DGLHQW Y
WHPSpPpUDWXUH \ H W\R UMUYVOpLE/BIP\HG G pPlUFH U TDXVMXOB WHR B/pMQLIR
/H FDV GTXQH FDYHUQH UHPSOLH G H{ [JHDR SOMW WO ¥ FGAHS O B [ @ L \&/ My
TXH OD WHPSpUDWXUWWHRGLHRD® 8 PHMY W XG-H OMHIEE U ®WV MOULHE BIH  H
OH WRLW HW OHYIRIQWG )GHXOHB FDWHRAMPLXXUHVW FRQILUPp SDU OH F
.QHHU HW DO DQQH[H & 7RXWHIRQW GKIX\W UHMD Gl [ HBS\O MA
rWUH SUpVHQW R®RE \GTHX HIDOF\DLY HDUBBH (XFLHD E R Bl QGWHL WX X UH IURLG
QDWXUHOOH HVW DURRU® 8 A SWHPISh\WA/DXW W BIYS\R UR'YBIX SURILO J
ORUV GHV GpWHQWHV HW FRPSUHVVVYR®S/O HPH GW RWLLD GO I\M P S
OYH[HPSOH GH +X@XRUWW GIMF URWHRDRLY ORURXGHIMRH GpWHQWH W
OH JD] GHYLHQW SOXV IURLG TXH G \XI)XP K B B YOHF WRLQRE GHD U B URH
HQ SODFH DX PRLQV GDQV OD SD@W DHi \E FD\DHF )GV ODX PPY HTHIQHV T
FKDSLWUHYV HW RQ SUHQG HQ MRASWH FIDH RO %R GW HKDOWM X
OD VDXPXUH HVW QpJOLJHDEOH ORVDK®PHK WDHH JFOOJ LWV &/RS OVX VWRKHD
GDQV OH FDV FRQWUDLUH 'DQV OB WXLWH G PHK EFERBHWUKUH
REVHUYDWLRQV UpHOOHV HW GHV RDEFKXOW OB LI TOHPH QX KK @L
FDYHUQH HW WRXW pFXWQHHOGHY PRIVRENIBWI®H JD] H

3DU H[HPSOH VXU OD )LJXUH H[O/D DR WAMHGGH. ODI R D YW QB H
j JIDXFKH GHV GHX[IBAE®HWXQVGHDODURDINWHI @ B VAWM F RIPE P 20Q
TXH OH SURILO GH WHPSpUDWXUH D YDQWWW GROIHD WHKH P S pHADW >S!
SUDWLTXHPHQW XQLIRUPH WRXWHIRKXVIRQGWGEH S B I/ KK B QGIX T X
OD VDXPXUH SOXV IURLGH TXH OHXWDU D U LG/H HMM DR WG b VW LKDI F M
1P K SHQGDQW KHXUH¥Y SHQGDQWP KHXUHVK SHIQGDQW 1RHXU

,OV FRQGXLVHQW j XQ UHIURLG [f &V RMVGW FRR\HIQP G B Wf &2 Q fRE!
PHVXUHV TXH OH SURILO GH WHPGP QU VDOXDUSIDUMALW HS J ISGIFL SDQ M
UHYDQFKH GDQV OD SDUWLH KDXW M HES QWD &/ GH. /AW 8 B XHA/ O P
SDUWLH SULQFLSDOH ,0 HVW Y UDXWHP E®HD EDLHE O KMHGE D B y WAHIW O}
SURYHQDQW GX PDVVLI VRLW SO XV\WHI LGFLOPAHHQ VALRRRPPGIH O 1 W/ XD QaUH
VH UHIURLGLW GRQF XQ SHX PRLO®X\SO0 KYHRKBWGQ H G BIWVWLE BRRHF
GTHQVHPEOH 2Q QRWH TXH OH JD] WH\WPK WR ¥R RXUNQXMX & FB
FDYLWp

9RLU OD VHFWLRQ GH OTDQQH[H &
([HPSOH GH OD FDYLWp GT(QWHUSWRL W GNBWILRIQY DOGH OTDGQQpYH @



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

J)LIXUH *PRPpWULH GTXQH FDYLWpPpPEWXAWBY VOHHW HW WEP S

J)LIXUH ([HPSOH OGYXG@GHDFDEYONWPAUD GEBQW QK BHLPLOOHNL HW



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

3UHVVLRQ

/HV YLWHVVHV HQ IHQHGEWLHRWQ SPIWKD K& § H WIRMXWH G LEHBEHQGDQW

YLWHVVH GHV SDUWLFXOHV GH JTH P HIQW Q IVLUEpOHH GFHWOSD DR @\ pH ¥
FLQPWLTXH SHXWUrW[HP 80 BO VSIS R\DRQWX UKD ZRLUW]ILQMHFWp j X
PV HQ WrWH GIXQ SXLWV GH P GHH FDFYGWWHGHX L G ERHK FEKLE
JRUVTXYRQ GLYLVH OH GpELW L QM HABWIpWSD R Q VDU B M YGIHX@DBI W H AW
GH OfRUGUH GX PISOOLYPIF RGN qWIUGW TXHQYEREBRIYDUWDWLRQ G X
FDYHUQH HVW QpRIL EHDE R HO IOy FE XWRMCRIH GOHD G BWHVYVLRQ GDQV

dP

EL@

2z RULHQWp YHUV OH EDV HVW OD GHRIRIQWGW X'D WU \OHJ FB VG B 8X
OD PDVVH YROXWLOXWH] pOHYpH HW SUDWLTXHPEXQW. R Q LG RIUSPUHHE K

SUHQG OD IRUPH

Pzt Pz t Yoz

1IRWDPPHQW OHV YD UWP/DWLRQW GO GPSH\QAR@WHY GH OD SURIRQG
OD PDVVH YROIWRLTEHEOH PDLV GPSHQG GH OD B WHKVVXRRQHIR K YD
HVWLPHU TXH OD WHPSpUDWXUH X HRD D BWWHRS h LFDUNPXU H RILVH @\B
JD] DX WRLW GH OD FDYHUQH /DY WRAFTS pHVD VDX IREDVPMBID @ WL K XQL WRLU
GIpTXLOLEUH GRQQH

I+

P P Plxy ¢gqyT+ i’/4 [

VIf GpVLIJQH OD SURIRQGHXU VRXV OH SRXILWXQ@H 6GDYEMPHURPSC
FRPSULPp GH P GH KDXWHXUJ DYHF . HRV 03DOYpFDUW PD[LPD

GH SUHVVLR@ G HWUB HORARP P HWO 3IDAM TXL HVW IDLEOH PDOJUp OD
GH OD FDYHUQH

(Q FRQFOXVLRQ OD SUHVVLRQ GX JDWGPSY UDDVRKDHHUWHHS ARQV
XQLIRUPH GDQV OD FDYHUQH F{HDWSREM X X\HH B S VAR GWUER Q7
FDYHUQH %LHQ HQWHQGX LO V{DJIHVGGETRRE YHFSVLRQ PODIWLRQH @
TXYLO \ DLW GH SHWWIWLR @ DA W\ BSBYBIDWNKMUH GDQV OD

(TXDWLRQ GH GffpFXKHHWDIQH ¢H OD FDYHUQH

5DSSHORQV LBORPOPHXOWIRI@QHUJLH
CT Pv vdivg

&HWWH pTXDWLRQ GRLW rWUH L QWp[DPLH) BD QAKX FAFRIXYW HY Gl P HH@W HJ
GURLWH HW GH JDXFKH GH OfpTXDWLRQ



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

&RPSRUWHPHQW GH OD FDYLWp

ITpTXDWLRQ GpFULW OH FRPSRUWRMXPH WD G B8HH PBDQ WD YWKUHQH
PpFDQLTXH

VIV EP T D" ° g, H

/IH SUHPLHU WHUPH GX PHPEUH GH G WRWWEHGpFULW W HO H RFPRSHRIU

FRPSUHVVLELOLWpP GX © WURX GDMMR QHJADDWLL YaH XL YAREXIR M/ @&t
OfHIITHW GTXQH YDULDWLRQ GH VBDIWH WWOLLRQY W Q WXHHMQ piO DIVAV IGTPXS

OD IRUPH GH OD FDYHUQH SRXU, XQHE FDE,L WRLVGIK® VI HE HLDX F )
JUDQG SRXU XQH FDYHUQH GH IRUPH DWODWXH R&RRUWXSIHTX
E 03D

/H VHFRQG WHUPH LQWURGXQW YXOQUH. DRVQLRRQL 8 R IROXIRH G X WURX
XQH IRQFWLRQ GH OD GLVWULEXWDRQWGHPSY UDHW K D ¥ VD F \& X HOpHF |
LQLWLDOH (Q IDLW SRXU XQH FDGHUTXHRK RYURHHU 8§ D X HDE WHHPH!
KRPRJGQH LQILQL VAMRQXQEH GLMWDUBKXGHY WMHASHUBMAXWH V\PpW
IRQFWLRQQH O CRD & ¥ WO QQOORPH HWX ISHIW DE OR MV TXH BIRWLWAp SDV WU

VD YDOHXU HVW WUQV IDLEOH .BHULPHVMW IODLY HWHIV® H UHO Q@ LLYQ
YROXPH SDU IOXDJH GRQW OHV HMROXW.RQ@W DX GLH V/IREXWH 8 B\R
YROXPH GH OD FDYHUQH SHXW rwWUH FRQRYGGRQ PGRRBRPW BRIV pWIF

TXHOTXHV PRLV 2Q D SULYLO@RW, M XWX THAE R PERKEWH YADNUKENDLEGOLHAH U
HW Rm GpVLJQH OD PDVVHG®\ 00 DF RQWHAQWEHXXAWY TRMVBYREHQW HC
XQ GpELW PDVVLTXH GH VWRXMW YIRRIDIHP R XG 6 D Ml BRIQPG HV W

myv mv

$ OTpFKHOOH GH QOUH F®H UWXF O ®H REBHXWDWYpRQL UH

3UC,T Pvd mGT :mrT

/IRUVTXTRQ QpJOLJH OHV YDULDWLRQV GH YROXPH GH OD FDYHUC

1RWRQV TXH OHV pYROXWLRQV GH O W BRSP DB WIXIUMQILQWR QQ FQWL
OLpHV j OD YLWHVVH GHV RSpUDWLRIMV BH GARMMLQUXIHH VHWR G\ LV

VRXV HQWHQGX RSpUDWLRQ GTHWBIORYL W D VOLHR § RV IOLDD FWH L W p
UHSRYV

(YROXWLRQ GH OD WHPSpUDWXUH GDQV OH PDVVLI

(Q UHYDQFKH OYLPM GH DBVIRRG 6 XG M BRI OMN. R GSUHQGUH HQ
WUDQVIHUW GH FKDOHXU SDU FRQGXPWLE R HAW IORIQIOX[ GTHQWKTE

/TLQWpJUDWLRQ GX WHUPH GH GURIOXH GH FKTNOME@VIRQp DX JBF
WUDYHUV OD SDURL GH OD FDYLWp LO SHXW VYpFULUH



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

O, divgpd  3: ghda 3
(W FRPSWH WHQX GH OD ORL GH )RXULHU

W,
Oin 3Ks Tf da

W

2¢K, HYW OD FRQGXFWLYLWp WKKUPLT®H/GKWBO WHBSP X B WXQW
PDVVLI HQYLUR Q QKIQOM X/ HO W[ FBRIP B WD QSR Y DWL M 8 B Hj QUAPHFKWY X | | H U
OD QRUPDOH HVW RUdHQWMIHQWHOD DODROWILWP GH FKDOHXU TXL |
QRUPDOH LQWPHLMXUHSHVWKDOHXU j WUDYHUV O HHW \8 DRDROLVX G fj XH
VHFWLRQ /HV pRXDWQ RN FXHD G HIX 8 HXY®\D \@ H/ PIDRUL U H

VTR

ROKCT
kT,

T, T j OD SDURL
T, T T, z HWt T z

ITMpTXDWLRQ GpFULW O pry ROXWDRQLG H FOAK MKPBERYX¥DVWEXHHHW
GH OD FKDOHXU

ITpTXDWLRQ H[SULPH OD FRQWWIDXYL WV G @B OVMH BHRIURDLW X Q|

XQH FRQGLWLRQ G YDhc EFDVBRRXQ@ UHQGUH FRPSWH GHV HIITHW

WHPSpUDWXUH HW GH YLWHVVH G:$DORLGGHGDI) V¥ DOVIH B R KF KD LOL |
ELHQ TXHOOH YDOHXUhGRRQHO Y SHQU®D BHNIDHFWHXUV PDO FRQQ

OD SDORWY TXH OD FRPSDUDLVRQ GHV UpW\X OMRDXW N QGAH \PIHW XUIHD |
ONK\SRWKQqVH

/JHV pTXDWLRQV H[SULPHQW GHXQHB WHPWp IDXWjX VWD G HP B\
SHUWXUEpPH SDU OHV SKpQRPqQHVUHXSDDUW] FKHQ 0 Q VADY & WQLHD
VXSSRVpH GHSXLV ORQJWHPSV DX UHSRMR QEEBRRW ON\SWLRERQ P HGH
TXH VRLW OD GLVGHUWEDPS p R QW QUGMLIEBIORRIGE GLIXRX WRIXWLUDJH RX
LQMHFWLRQ

6DXW GITHQWKDOSLH GX JD] LQMHFWDpP
/IRUVTXTRQ FRQVLGgUH TXH OH VA\VWgPH HVW RXYHUW

X $ OTLQMHFWLRQ KO GEHLW PBHYWIWUTHXBDQV OD FDYHUQH 'DQ\
GIpQHUJLH LO IDXW DMRXWHU OH HOXD)Q/X OMD ¥\ Y G UHHW K D

JLIVFKLW] FIHVW j GLUH O DG L Dy ULHJMFHHRR/@ WHIGHWK DHOBW

JD] GH ODNFDMIIMPNKDOSLH VIH[SULPH FDMW ROH Q 16 HDV SYODVU G B

6L RQ QpJOLJH PpE D WIDYUH\D W HBRBDIWWMHPSpUDWXUH



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

GLVFRQWLQXLWp GH OD SUHVVLRQ D @AKH WWDp N 5 XQW GL VAT
HQWUH OD WHPSpUD WX UHNVGE D QMHHAF S\SILFOQNDERVHIDENX FIDY| H U Q H

hnj hCDI;J' T

X $X VRXWLUDJH LO QT\ D QL VDXWXGH BWH®RQRQ OQQ I DX &/DF
IOX[ GTHQWKDOSLH

(TXDWLRQ GH OfpQHUJLH SRXU OD FDYHUQH

2Q D VXSSRVp TXH OH IOXLGH LQMHFRQ YH VW LIRS Q®MPXHIHD G D §
WHPSpUDWXUH GDQV OD FDYHUQH WHGWWFKRDEIQ N L ROW\Q M HKE 8
HQ SDUWLH EDVVH RX GX IOXLGH FEDRGXHFQ SR V& HHFKDXOWM X U/ HG &
YLVTXHXVH DVVRFLpH j OD FRQYHFWH FEQ OD0QNV XQ DIV LT BXKWG HV O]
HVW DORUV FRQVWRQYXPLEH & XpQHaNIH GSR/W FDGHOPMWW SDU FRQGXF
HW GH FHOOH FUHQW H\D B SpH\D \8 L VQE TG & WHRRWLLRID BHX HD] GDQV O
POQHUJPWLTXH UpIXIDWLIRDNGHHOGHILEMYGRQF FRRMHEFEVXLW  OTpQ
DMRXWpH j OD SXLVVDQFH GHV HICRUMNN HY VN UEBXU\D TR ® HWH V HH

QpJOLJpH OHV GHX[ TXDQWLWpV §REWOpSIDHO H'Q WHNDBDYF DXGHD0E RO D (
DMRXWH OD TXDQWINVS 05 p R X FPLOH HRHB QRIMDVOM. ISSDU FRQGXFWLR

mC, T mrT m G T, T 3K\—H!R—da
v

W

T HW VRQW UHVSHFWLYHPHQW OHV YLWHNVHW GHIVODY RO X WH R3CHv
OD FDYLWwp Vm! HWnh Vrh

(TXDWLRQV JOREDOHV SRXU XQH FRPPDQGH HQ SUHVVLI

'DQV FH FDV RQ XWLOLVH OfTHQWK DI®RIFH GRQV &RV ¢HP\BI LBIDDLE @ FiN | S

GpILQLWLRQ FHWRWMWIRIDFOH. R O TG TRHIIKMHO OGWRHQY QWM RXWH OH SUR
HW GX YROXPH PDVVLTXH /HV YD U L OFEHO Y VS\HRTRARWD RIVQFSHH FFOK\R G\HL
ILJXUH DX OLHX GH OfpTXDWLRQ RQ D

h CT —T— P — div
¢ G \MNLK, U - U

&RPSWH WHQX GHDOIKGP RO KW HQNHRRQ@BN{IRQ [GHOH IRUPXOH DQD(

meT — 1% P mcyp T 3k da !
Uu T, © w. Wn °1

mc,T PV m G J, T 3}@\%da

2X OH IOX[ GTHRQYWDOS OH GpAR DpWEXHIDN Wi DI AWHY KBROIDIHRNWKWDW OB FDY



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

ctTme Mo 7 — 3kt
P m m,. W
/D YLWHQ¥B SDV WRXMRXUV OH PmP H A H TXGIHQDV MUWHMERY C

PDLV RQ SPhKW BWRRAWPH GDQV FHUWDLQV FDV H[WHIrPHM XDWLQRF
D pWp pFULWWEBRRD GHYMAHAMWUH IRLY GDQV $7*

6 Im RQ D OfpTXDWLRQ

CpT rTE i %da
P PV, w

61m! DORUV RQ D OfpTXDWLRQ

rc, TP P Beop T oWy,
P P To PV 1w

SDUWLFXODULWpPV GX PRGgOH

30XVLHXUV PRGQqRQMW GSHURSRWVFX\D &/D QR/X ® DG [CFLUN. W H U DW X EIRIP SR
WKHUPRG\QDPLTXH GX JD] GBREV RRK B gD MM NWIDIQMEKHW PHVX HV G
FRPSUHVVLRQ HW j OTH[SDQVLRQ BBEVMH SBQRID'QW O Q@ & MHFDAQL\R
HW OfpFKDQJH GHIBKD@/RXN HBW UG @ VDIYIHROFHQWpUrW QRXY F
VWRFNDJH GH PDVVH GH OfDLU FRPSHUPPHW QR GIVY BWpV HEQHW P pG F
VSPFLILTXHV SOXV RX PRLQV YDOLQpHY MXWD@RWYS 5DIMHXQ B B G5 HAD
. XVKQLU HW DO D E &HV PRG @OV GHRWQ WT WIRW ¥ RERQ 6 XV FRQY
PDVVH HW GH OfpQHUJLH GH OYDLW GIVFBRQ B/IpWALIRIQN Vj HO G L® MALLG
FRPSWH RX QRQ GH FHUWDLQV SKpQR®H @HD W LWFIOTHK 6 &IMHVQL LD
TXL SURSRVH XQ PRGHOBGIDSBRXIRDYB OGN QPIRFEDYDWphTXHOLQH VR
F\FOHV GYLQMHFWLRQ HW GH VRXWLIWDEHG B IOHKUFRRSHDPp H VIV
FLQPWLTXH GH OfDLU HW OD SHVPRW HRUSGXY VGE DOPDNR /@ LW
FRQYHFWLRQ HQ SDURL GfXQH FDYLWp VDOLQH

$SSRUW GH FKDOHXU GX PDVVLI

/ID GpWHQWH HVW HOOH DGLDEDWLTXH "

$ WLWUH GIK\SRWKgVH H[WUrPH RQHPHXWT XN SSRYHWUBQYM XPLC
DGLDEDWLTXHV FH TR [VGXQEKEHORX KDY BV Vig, HVWDQXOOH FDV

GX VRXWLUDIOH ELODQ VIpFULW DORUV

mGT mrT

IDNKDPNLQ HW DO 2ViAHNY HWEDOQODINL HW +IDIDR R
6WHLQEHUJHU HW DQ HW DO1XQOWRG %URXDUG HW DO &KHQ H
.OLPNRZVNL .WVHQOQWHU HWPUHVW HW DO



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

6RCWHW UHVSHFWLYHPHQW OD WBWS UMW YUDB kMY GW p) DR @G DQ V

‘m§”

I
T me 1

ReJ CP/Q, HVW OH UDSSRUW GHV FKDOHXUWNXHHQILHWHIWREN OFP LS
J 3RXU OD FRPPDQGH HQ PDVVH HIWY GDQV OH FDV GH OYLQMH
mGT mrT mCﬂ‘ i'[j T

i OTLQVWD QW H m

m ‘];nj T

m J, T
JLIXUH THPSpUDWXUH DGLDEDW L TXHOBDQ LRRFGH. R Q] G/HR OW L
6XU OD )LJXUH SRXU XQH WHPSpUDWRQHD LW UWE P QOH] pOrHR O X &/

WHPSpUDWXUH DGLDEDWLTXH ORUVGGETROQ VRRERYWWUPHUGNO DL M
VRXWLUp /D OLXIRREGHXMHH FRXIWH VE B B DMALSpUD WIXQWHXDEH SRXU X
FDYLWp SHQGDQW ODTXHOOH RQ WRAW PUPH ILGXIUBID RO \DV H H-IULpN
FKXWHV GH SUHVVLRQ pTXLYDOHQWHVTXI S\RXULVWWWRLQ®UWKB X
DWPRVSKpULTXH OD GpWHQWH DGG&B EDWLAHEKHAXIHSBRMWG LW D HO HRID
WuUqV YLROHQW



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

’ﬂjecti()n

soutirage

<P 6RXWLUDJH
RN $GLDEDWLTXH

J)LIXUH &\FOH GH SUHVVLRQ GDQVOARHKERKDYHUTX¥HGH OD |
GI{bsSuqV +HDWK HW %HQHILHOG

7RXWHIRLV FHV IRORXOMHRQW LMK LIWNQOWHARPSWHDXH OD FKDOH
PDVVLI FRPPH OH PRQWUH OTH[HPSR® B H DDUDINQIARK CUYPHERO B T
PDVVH GH JD] GH OD WHPSpUDWXUH BMQGH @B $0Q HWFOR QG DEHW ¥
VWRFNDJH GH JD] QDWXUHO GX *ROWH HF % WLIH h THKG@ D MF WR\SRFIND B K UL
OD SUHVVLRQ GXH\W]SWRQWXMILPDJIH HVW UHSUpVHQWRGBW®D O
OD OLJQH GLVFRR® DX E/MB\Y YIROBXNBN @K ) D RUXQLWDOHWSBBQWLQ:

DX GPEXW GH OD GLPLQXWLRQ GHUSO fip/MYBRQIRKWOOH HVW UHSUDp\

OVFI 1P

f& f) [
03D SVL



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

,O HVW FODLU TXH OTK\SRWKqVH BBQWEOMW WX H RDALNVY\M B P I W R
DSSRUWpH DX JD] SDU OH PDVVLI SBPRPBERG@GCXXFMH BRXARGWMUYWWYRCO
UDSLGHVY GH OD SUHVVLRQ GX JD] HUW SRV XA IRE BW LO B HV H RX
FDYLWp UHPSOLHOGWLRDXARXWH UB PR BDW LD XW HRXQUWGHYV PR’
TXHOTXHV MRXUV RX YRLUH VHPDLOQWRQ HOWHOWHDXHWODO-DSDFL
YROXPLTXH GH OD VDXPXUH HVW SQXXH YR@XIFLTXHH GX BD$ LEHLDW
RUGUHYV GH JUDQGHXU VXLYDQW B DJ ymDHN UH B8 HQOD RSHU DWHVU R U R
OD VDXPXUH HVWHEMDKKRXED QUXWYHOFDV GX JD]

(Q FRQFOXVLRQ OD GpWHQWH QH DKW ¥ DW LIWALR Q & LOHE MWHLPTSOH
HQ XWLOLVDQW OTK\SRWKqVH DG L DpEIDWLXITXH & FDGEW DV D /S THUHD @ G
LQIPULHXUH SR X ©OOOWM HIPVS pUHL\Y WPINSIH QGD QW XQH GpWH

)OX[ GH FKDOHXU pFKDQJp HQ SDURL GIXQH FDYLWp VSt

'DQV FHWWH VHFWLUR®[ B8 FRDGKXEDHRRYHRD QW BBHYLWp HQ DVV
j XQH VSKqUH BMW WRMFSRYH 2Q FRQVLGqUH GIDERUG OH FDV R-

PDLQWHQXH FRQVWDQWH

W w8 W

o W rorwe w *1
@at IT T
:Trt

T f !

6XLYDQW &DUVODZ HW -DHJHU HVW XD WDOSBRMH.WKBO GH WHP.
PDLQWHQX FRQVWDQW XOWpPULHXUHPHQW

7T— 2" du§

a .
72
r \/75 © 1

$YHB r a/Jkt YRLU DQQH[H &

3] .
aks — ;
G a TE&@ "

6L | OTLQVWDQBSOLTXH j OD FDIY PWhQWB QWHP ERQNWRQMH OD
GX IOX[ GH FKDOHXU WUDY&UVD&W ODP[/$DDRtH B /FD CRURHHP SV

FDUDFWpPpULVWLTXH (Q DSSOLTXD QW QOHH KW ¥ @WHRU dJAHH GGH WFHR R)SYpRUDXN
Tt OH IOX[ REWHQX VHUD GH OD IRUPH

‘ § . * - §
O, ak IS 3 cd w L « | w " T .
t Uy 2 © ’

(W VL RQ VXSSRVSDYXGHOVRQXW LQLWLDO
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q, KT = gy ' w
t W 1
I TpTXDWLRQ GH ELODQ VIpFULW GRQF
t t § .
mGT miT m G T T Sak3T t°|/:gkﬂ’ . w
51

TRXWHIRLY SRXU XQH IRUPH QRQ WMSKMHPAHQW QIDVI P XMD WIWRRXG U |
2Q QRWIHDLUH GHV SDURHW\WHPO WV IFRDQ 6Mp\OW WDIQMXGLGHFLC

XQH FDYLWp UpHOOH j FDXVH GHV DDUYJEIODDOR/@\DO SSPRHRMNWHWRE
IRUPH GH OD VROXWLRQ REWH@XBHRRX8BEWHOLIKYQ HE RQ D MXR/WD

UpHOOHV 'DQV FH FDV OfYpTXDWLRQ ELODQ SHXW rWUH UppFULW

t § .
mCT mrT m T T KITW—- |[———. W 6
S G & ¢ a \ ktS © w 1

(TXDWLRQ GRQW OD UpVROXWLRQ Q&PpULTXH HVW SRVVLEOH YR
&DV GTXQ VRXWLUDJH

JRUV GTXQ VRXWLUDJH OH JD] SUp\HQGWWGDAW OX FIDY LSMPQVHC
VIDFFRPSDJQH GIXQH FKXWH GH VD W BHHU BRXEXF V8 QRIF KN Q/J H
OH PDVVLI HQYLURQQDQW HW OD BRYNMWP HIDVO LGXH JDD & h BHYF H
VRXWLUDJH LPSRVp HQ WrWH GH SXLWM \GRXWLGHJWUQWH JUHIQR
UDSSURFKH GX FRPSRUWHPHQW DG] WEIWUIHT S H[HP\SROHNESDODBH )
JUDQGV GpELWV PDWRXDY¥MN GHVIBURWDXR HVHHHOR BOKY DLJXV

(l1f"THWV GH OD YLWHVVH HW GX GpELW GH VRXWLUDJH

2Q D FDOFXOp O pPYSRAQDWLRIH GHK O DIEHDRDX BH@ K6 BOIVIRUPH VSKp
YROXPH PORUVTXTRQ VRXWIDUH FREPEW DRDNW ~ H)LJIXUH

GH OD PDVVHWRAENpLD B 8 PAHROW BX Y Bl Y B ISOKNQAFHWXIHY GH | MR
GH WHPSpUDWXUH HVW SOXV JUDQOHGERXQWE ©RXS\LUD UHD SIOKH
HQ XQ MRXU TXL RBRWDRKOUMHGHOD fBH RYE DANWM] pORLJIQpPH GT.
DGLDEDWLTXH /D GpWHQWH DGLDHEDGH T XK | HQDWWDEKHPHQW O P V
GH OD GpWHQWH SRXU XQ VRXWLWOUM GHHWGH GB P{DVN HL@HGHD
SRXU XQ VRXWLUDJH GH GH OD PD\IMHNEB AP ]TX¥HIRDHVR O X WL
VIpFULW HQ WHUPHV G X/UDH\E RIXW DG LPHOQWX R GHHOf & HVW GRQQ



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

J)LIXUH (IHTHWV GNROONYUWD BN VH GHKDWNBHAN DRHVW VRXWLUp
MRXUV

J)LIXUH (IHTHWV GNROONYUWD BN VH GGHKDWNEBHAN DRHVW VRXWLUp
MRXUYV

,QIOXHQFH GH OD WDLOOH GH OD FDYLWp

/D )LIXUH PR QW UGHOO P WRIODXKWIWRDOWKUH TXBO/ RWAPAMNRKQLWLDO
PDLVY DYHF GHV WDLOOHV GH FDY IXWp WV RBEGWLD \FW y HYUQDH ¥ YDLO Ko
P P P PHW /D FKXWH GH WHPSpUDWXUH HV

OD SOXV JUDQGH GHV FlafHOMH) FXDGENUOSDSSBHWDVVLI \ HVW ¢
PQHUJPWLTXH SHXWR XD UK VP pIFVUHIDHP QMGH DX H PHWO IOXHQFH G



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

K t a o)
T rm — 3TU —« d w »
a ktS | w 1,
JLIXUH (lIHTHWV GX YROXPH GH OD GDGHHUQHHVWGOG/RXWRUEN HQ |

2Q SHXW HQ FRQFOXUH TXH OfpYROXW LRILR BKHI BT GO ¥ YORID K VY. E
ORUVTXH OD FDYLWp HVW SOXV JFERQGHp MHHIH W HG X DIDWKL | GHV WKL
XQH JUDQGH FDYHUQH

ORGpPOLVDWLRUWGPR FRWSGH OD FDYHUQH

9DOLGDWLRQ VXU FDV UpHO + OD FDYLWp GH OHOYLOOH

/| pTXDWLRQ DX W@ HYWD DR G G WIRW W IGU B QHHN MBEVEXp GDQV XQH
VWRFENDJH GH JD] RDIGOY IGpEH LK RUDU 88QHRPHMUKUH GH OD WHPSpL
OD SUHVVLRQ D pWp HIITHFWXpH SHR GBIV DX QRARXKY QU D JH GRIGIW \
GH 03D SVL | 03D SV LO Bl QV H MRXWDMWKUYHL BRQWD QW
3HQGDQW OD SpULRGH XOWpULHXUD\V@XUBHBS@W DX SHOGIW Y LRI Gip
SUHVVLRQ GH OD FDYLWp HW VD WH{P S p U-DMKIGIHKRIQY W/ XULUYIDRPW HAX
SRXU OH FDOFXQ QXPpULWXH / NJ./H YROXPH GH OD FDYLWy

\% P /D IRUPH GH OD FDYLWp HVW LQFR QXDXHDWMWNVE LD \WNd OF

SRXU rwWUH OH GRXEOH GH OD VXUI\DW Hp D RXOMXVSKQ X PAHGREHAND AEHH

QRWHU TXH SHX DYDQW OD ILQ GHJDD BRKRPFHQGH Y R XWILAFIXIHX | MR

TXH OH IOX[ GH FK®B HOOJ POMNMH Q R DN XIYBIHE p HIRRPW WH SUpGLV
I1RWRQV TXH OVFIK 1P



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

J)LIXUH ([HPSOH GH OD FDYLWp GPBHW YGH R X VGLIHIJ R DX VB X (
PYROXWLRQ GH OD SUHVVLRQ HW GH &R WHPp UDW XHMW FDXO FIXC



&KDSLWUH ORGgOH GH FDOFXO WKBOPBGWQARRL T

&DV GTXQ F\FOH MRXUQDOLHU HHAPBOIH GH OD FDYLWp

J)LIXUH &DYLWp 1. HW PHVXUH GHVODRQHPISQUGDWWUH K W@ BEH
FDYLWp HW HQ AXMWHVGHWSEKURWRJILQR

8Q F\FOH MRXUQDOLHU GTH[SORLWRQQR G BW 4D FI/YH W p& G R W R QL
XQ DUWLFOH TXL UHQG FRPSWH GH\SR QWD REXV SRIEVP H B M HAMA
FRPSULPp HQ FDYLWp VDOLQH HQYLHWRYQRXQ PQJXOSEHqV VD FDYHW
OTXQH GHV GHX[ FDYLWpV VDOLQHVQRYWRDODBIJE & QDLRIOKPRS G L
HW VH VLWXH j XQH SURIRQGHXU FEBSVNVRQI®WWIRDOH HG\P L V \PL
03D HW OD SUHVVLRQ PLQLPDOH DGPLYXHE @GHi SH/OG D QW5 W B VIV R/C
GIH[SORLWHU OD FDYLWp HQWUHH GHW[SORBIV DOV BQ HWWILERW B K¢
YLWHVVH GH VRXWLUDJH PD[LPDOH KNW X VROG\W LK) D/HV H3 5 LAV
UHVSHFWLMHPHQNW BWmMGH NJ V

3RXU OHV FDOFXOV OD SUHVVLRQpU®OW LIDITH VG © D D HGFDSPW DY XADH
GX JD] GDQV OD FDYL\W&jHOMN\M QWDPH GH OD FDYLWp FRU®HVSRQG

GH OD URFKH PHVXUpH /D WHPSpUDMX BH GADRQ WHFFHW ERKD B X QI |V
YDULpP j SOXVLHXUV UHSULVHV DX FRIX $WK IB\HHO®H PV R M VWILRIXOIGip HO 08
OHV WHPSpUDWXUHV PD[LPDOH HW PL@LRMHOBHPISXXWYH ¥ REWDHLON
QXPpULTXH SDU .XVKQLU HW DO X @ UHW XCOHV D V& TXTRQ ODD KD\
VLPXODQW FH F\FOH DYHF OH PRGQqOHPMKHKIPRGNQBPLAXH: BQ Qip 8
GDQV OD VLPXODWLRQ VRQW HQ PFIHGRWLLIR/Qp G3HH © 06 RRUPHHH @ HJ OHDO O
HI[DFWH GHV SDURLV GH OD FDYLWPBLDHIR® \DWD FKXYV W pHM BHD GRHV
FDYHUQH XWLOLVpH GDQV OH FDOR®DQIBWW BIDOHPH YIRAXPHH X
6 P 4XHOTXHV SDUDPgqWUHV GX V\VWqWHPBHONWXHHOG PLLQ N

HW OD SpULRGH GHV F\FOHV IRQW 8 QREHNAAW. RB@ X QHDpPMOX G HpG& B O/
VXU OH FRPSRUWHPHQRW ¢K JIDMRWBR¥ GH F\FOH



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

J)LIXUH '"PELW PDVVLTXH LPSRVp HOIWRWVFWILHR Q 0G X LW K B HW HR
F\FOH MRXUQDOLHU GH +XQWRUI p DRAOKMAHL REHY OFID G B XY VH R @ 1&
GX IOX[ GH FKDOHXU SURYHQDQW GHV SDURLV GH O

6XU OD )LIJXUH RQ SUpVHQWH OHLMKPODYNRHAXIW GPHHIAU LHPE RVI
FDOFXOpHV GHV SULQFLSDX[ SDUDPgWQMV FMKHBPRIG\Q@DP EUXN \Q
GDQV OD FDYLWp OH IOX[ GH FKDDHKXKUQFHURWHQD QWWH BE3HpW B VX R 1K
FDYLWpPp 2Q REVHUYH TXIXQ VRXWLQUDBDHHYWW&§W \WHD SIHGHHHQRBRHGQ G\W
HQ FDYLWp HW SDU FRQVpTXHQW NMQHHISEDQ ®H TPOO/QW L & HRG HO HKS
REVHUYp HQ ILQ GH VRXWLUDJH VXWQ OH¥FBRIBEH ®OKRUOXEG H HD THL
WHPSpUDWXUH GX JD] DXJPHQWH GWAY SO FWXUWN HY PRYFOIXN \
VRQW HQ ERQ DFFRUG D YiH§&tuOdH @R QLIXRWNH PHV XUpHV

&DV GX FKDUJHPHQW F\FOLTXH

3RXU OH FKDUJHPHQW F\FOLTXH R @ DVQJFXHI B RHKD PRGH QW C8-U
TXH OD PDVVH GH JD] FRQWHQXH GIRXW QDOADNHVRIHW OD Pl HG KX
FHOD LO VXIILVDLW GH SUROR®@JHUNGHA QW UE X WKHM WD T LKQ MW FGVH. R

PLQXWHV OD GXUpH GH UHSRV TXHWKHW GYD&RH@WLHL B D UDHP
WHPSpPpUDWXUH G PLQMHGEAW B Q UHRW. GHHY RHDIIDPR MWAVHHIQ WU pPp SRQ G p U D
8Q FKDUJHPHQW F\FOLTXH HVW LPSR\WR|WDVRKDYQ D [ESWI GXQRNF O
PRGLILp GH +XQWRUI VXV GpFULW QWY W p\DX DLW BPWH R E WHX RE WHR
WHPSpUDWXUH HW OD SUHVVLRQ PRWHFSHY DPW X O M HRRNHDYHHE DOH

w
F\FOH GH |$'|5'T3"LRM9'HU du WHQG YHUV XQH YDOHXU FRPSULVH HQWUI

HW OD WHPSpUDWXUH JpRWKHUPLTXBHPMIOW DAXHG g B XS\ BWWL R G (



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

VWDELOLVH WUQV YLWH pWDQW GLRAQN K VIVX HF RO VHIW\pH G(H) JTR QEFIDQ
WRXW HQWLHU FR@QWHPSYHYDINX ¥ ROQU SWEHM G R LI O LE U H

J)LIXUH (YROXWLRQV FDOFXOpHWXH K B> UBYGIDRY GB PDhYW
IOX[ GH FKDOHXU SURYHQDQW GHV SDHRAWN SRAMRXNEY FKERLMPI



&KDSLWUH ORGgOH GH FDOFXO WKBOPRGWQARRL T

BHQVLELOLWp DX[ SDUDPqWUHYV

'DQV FHWWH VHFWLRQ OD FDYLWp BW XXIQPW RHM WS MWFRIX.WRIX 8V p® P
DQDO\VH OJHIIHW GH OD WHPSpUDRLW B HG PLDQ MBIFIWALR & WGBHOJ D LS
VXU OH FRPSRUWHPHQW WKHUPRG\QDPQRKW IBXLRD] P\FOGT XH MR
PLV VXU OHV pYROXWLRQV GH OD W HRMS BXDMXY HG 16 X KD D 160 \B
SDURLV GH OD FDYLWp

/ID WHPSpUDWXUH GILOQMHFWLRQ

3RXU OD WHPSpUDWXUH GTLQMHFWLRQf&RQ D f&XIFHRVPEWURLV >
WHPSpUDWXUH UHWHQXH GDQV O HVWSHMS GBI\ WH F DpRRXION/U RLDTH
fé&

HUMR XU LaPAM R X U

JLI