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C O N C O U R S  C O M M U N S  P O LY T E C H N I Q U E S

/HV FDOFXODWULFHV VRQW DXWRULVpHV

DDD
/HV GHX[ SUREOqPHV VRQW LQGpSHQGDQWV�

/HXU SRLGV HVW DSSUR[LPDWLYHPHQW �� � SRXU OH SUHPLHU HW �� � SRXU OH VHFRQG�

DDD

352%/Ê0( ,
3523$*$7,21 /( /21* 'A81( /,*1( e/(&75,48(

� (IIHWV GApFKRV � 5HSURGXFWLRQ UHWDUGpH GAXQ VLJQDO �

$SUqV TXHOTXHV SUpOLPLQDLUHV FRQFHUQDQW OHV SURSULpWpV pOHFWURPDJQpWLTXHV GHV OLJQHV FRD[LDOHVF RQ
VALQWpUHVVHUDF HQ UpJLPH KDUPRQLTXHF DX SURILO GH OD WHQVLRQ OH ORQJ GAXQH OLJQH VDQV SHUWHV j

FRQVWDQWHV UpSDUWLHV� &HFL SHUPHWWUDF HQ SDUWLFXOLHUF GApWXGLHU OAHIIHW GApFKR j OAHQWUpH GAXQH OLJQH

TXDUW�GARQGH FRXUW�FLUFXLWpH HQ VRUWLH�

2Q FRQVLGpUHUD HQVXLWH XQH OLJQH j FRQVWDQWHV ORFDOLVpHVF FDSDEOH GH GLPLQXHU OD YLWHVVH GH

SURSDJDWLRQ GHV RQGHV� 8QH WHOOH OLJQHF XWLOLVpH SRXU UHSURGXLUH GHV VLJQDX[ DYHF XQ UHWDUG
GpWHUPLQpF VADYqUH FRQVpFXWLYHPHQW SOXV FRXUWH� 3DU FRQWUHF HOOH LPSRVH GHV OLPLWDWLRQV TXDQW j OD

IRUPH GHV VLJQDX[ j WUDQVPHWWUH� 6RQ pWXGH VHUD FRQGXLWH GADERUG HQ UpJLPH KDUPRQLTXHF SXLV HQ

UpJLPH QRQ OLQpDLUH IDYRUDEOH j OD WUDQVPLVVLRQ GAXQH RQGH VROLWDLUH�

$C 3UpOLPLQDLUHV
2Q VALQWpUHVVH BILJXUH �C j XQ FkEOH FRD[LDO GRQW OAkPH B$C HW OD JDLQH B*C VRQW VXSSRVpHV UpDOLVpHV
GDQV XQ PpWDO FRQGXFWHXU SDUIDLW WDQGLV TXH OAHVSDFH TXL OHV VpSDUH HVW VXSSRVp RFFXSp SDU XQ

GLpOHFWULTXH SDUIDLW� &H FkEOH VH SUpVHQWH FRPPH XQ FRQGHQVDWHXU F\OLQGULTXHF DOLJQp VHORQ OAD[H

B2[C GAXQ UHSqUH FDUWpVLHQ RUWKRQRUPp B2F [F \F ]C� 6D ORQJXHXU B+C HVW VXSSRVpH WUqV JUDQGH SDU

UDSSRUW j VRQ UD\RQ H[WpULHXU BFC� 8Q JpQpUDWHXU GH WHQVLRQ GpSHQGDQWH GX WHPSV HVW EUDQFKp j OAXQH

GHV H[WUpPLWpV B2C GH FH FkEOHF OD PDVVH pWDQW UHOLpH j OADUPDWXUH H[WHUQH�

����



)LJXUH �

9B[FWC 9B[EG[FWC

&RXSH D[LDOH

D

0pWDO

0pWDO

,VRODQW

\

U

$

*

FE

6HFWLRQ GURLWH

[

]

2

+

�

$��C &DSDFLWp GX FkEOH SDU XQLWp GH ORQJXHXU

6L OARQ FRQVLGqUH TXH OHV pOHFWURQV GDQV OH GLpOHFWULTXH UHVWHQW pODVWLTXHPHQW OLpV DX[ DWRPHV TXL OHV

FRQWLHQQHQWF RQ SHXW DGPHWWUH TXHF VRXV OADFWLRQ GAXQ FKDPS pOHFWULTXH YDULDEOH GH IUpTXHQFH XVXHOOH

BWUqV LQIpULHXUH DX WpUDKHUW]CF LOV VApFDUWHQW GH OHXU SRVLWLRQ GApTXLOLEUH VXU XQH WUqV IDLEOH GLVWDQFH

B C
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H [ (HQ SURSRUWLRQQHOOH DX FKDPS pOHFWULTXH
o
( DXTXHO LOV VRQW VRXPLV�

/H QRPEUH GApOHFWURQV SUpVHQWV SDU XQLWp GH YROXPH HVW QRWp Q � FKDFXQ SRUWH OD FKDUJH H � /H

SDUDPqWUH H F FDUDFWpULVWLTXH GH OALVRODQWF FRUUHVSRQG j VD SHUPLWWLYLWp pOHFWULTXH�

/HV pOHFWURQV OLpV RVFLOOHQW GRQF DYHF XQH YLWHVVH SURSRUWLRQQHOOH j OD GpULYpH WHPSRUHOOH GX FKDPS

H[LVWDQWF WHOOH TXH �
W
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$����C 'pPRQWUHU TXALO HQ UpVXOWH XQH GHQVLWp YROXPLTXH GH FRXUDQW
W
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$����C 2Q SHXW DGPHWWUH TXH OD JpRPpWULH FRQVLGpUpH LPSRVH XQ

FKDPS pOHFWULTXH UDGLDO GADPSOLWXGH (B[FUFWC ODTXHOOHF GpVRUPDLVF

VHUD QRWpH VLPSOHPHQW ( SRXU DOOpJHU OApFULWXUH�

$LQVLF ORUVTXH OHV pOHFWURQV TXL VRQW GLVSRVpV BILJXUH �C VXU XQ

F\OLQGUH GH UD\RQ U HW GH ORQJXHXU K VXSSRVpH WUqV FRXUWHF

HIIHFWXHQW XQ WUDMHW [ VRXV OAHIIHW GX FKDPSF LOV GpSODFHQW DX WRWDO OD

FKDUJH W QH4 FRQWHQXH GDQV OH YROXPH [S|W KU� �

([SULPHU FHWWH FKDUJH 4 HQ IRQFWLRQ GH H F K HW GX SURGXLW BU (C �
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$����C /D FKDUJH HQ PRXYHPHQWF VRLW GRQF OALQWHQVLWp GX FRXUDQWF VH FRQVHUYH GAXQH DUPDWXUH j

OADXWUHF TXHOOH TXH VRLW OD VXUIDFH WUDYHUVpH� (Q GpGXLUH XQH SURSULpWp LPSRUWDQWH GX SURGXLW BU (C �

$����C (Q pFULYDQW OH FKDPS VRXV OD IRUPH U$(  HW DSUqV DYRLU SUpFLVp OH VHQV GX WHUPH $ F

GpWHUPLQHU OD GLIIpUHQFH GH SRWHQWLHO HQWUH OHV DUPDWXUHV � ³
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([SULPHU 9 H[FOXVLYHPHQW HQ IRQFWLRQ GX SURGXLW B C(U HW GX UDSSRUW BE�DC �

$����C 'pGXLUH GHV TXHVWLRQV SUpFpGHQWHVF OD FDSDFLWp GX FkEOH SDU XQLWp GH ORQJXHXU �
9

K�4
 J

$SSOLFDWLRQ QXPpULTXH � &DOFXOHU J �� VDFKDQW TXH E�D  �F� HW P�)����� ��� H �

$��C $XWR�LQGXFWDQFH GX FkEOH SDU XQLWp GH ORQJXHXU

$����C /HV PRXYHPHQWV pOHFWURQLTXHV GDQV OALVRODQW VRQW DFFRPSDJQpVF GDQV OHV DUPDWXUHVF GH
FRXUDQWV pOHFWURPRWHXUV� /AkPH GX FkEOH HVW GH FH IDLW SDUFRXUXHF VHORQ OAD[H GHV DEVFLVVHVF SDU XQ

FRXUDQW GALQWHQVLWp ,B[FWC�

,O HQ UpVXOWHF HQ WRXW SRLQW GH OAHVSDFH LVRODQWF XQ FKDPS PDJQpWLTXH CWFUF[B%
o

� (Q SUpFLVHU OD

GLUHFWLRQ HW OH VHQV� 3XLVF SDU DSSOLFDWLRQ GX WKpRUqPH GA$PSqUHF HQ GpWHUPLQHU OADPSOLWXGH %B[FUFWC

ODTXHOOHF GpVRUPDLVF VHUD QRWpH VLPSOHPHQW % SRXU DOOpJHU OApFULWXUH� /D SHUPpDELOLWp PDJQpWLTXH

GH OALVRODQW HVW GRQQpH pJDOH j FHOOH GX YLGH � RP �

$����C /ApYROXWLRQ GH OD GLIIpUHQFH GH SRWHQWLHO OH ORQJ GH OAD[H 2[ F GAXQH SRVLWLRQ B[C j XQH

SRVLWLRQ B[EG[C HVW WHOOH TXH � G[
[
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 �E � (Q XWLOLVDQW OD UHODWLRQ REWHQXH

j OD TXHVWLRQ B$����C F H[SULPHU G9 VRXV IRUPH GAXQH H[SUHVVLRQ GpSHQGDQW GH
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$����C (FULUH OD UHODWLRQ GH 0D[ZHOO�)DUDGD\�

$����C 6DFKDQW TXH FHWWH UHODWLRQF H[SULPpH HQ FRRUGRQQpHV F\OLQGULTXHVF GDQV OH FDGUH GHV

K\SRWKqVHV GH FH SUREOqPH FRQGXLW j
W
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F H[SULPHU VRXV OD IRUPH
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GLIIpUHQFH GH SRWHQWLHO TXL DSSDUDvW VXU XQH ORQJXHXU GH FkEOH G[ �

(Q GpGXLUH OAH[SUHVVLRQ GH OADXWR�LQGXFWDQFH " GX FkEOH SDU XQLWp GH ORQJXHXU�

$SSOLFDWLRQ QXPpULTXH � &DOFXOHU " VDFKDQW P�+����
�

R
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%C /LJQH FRD[LDOH VDQV SHUWH j FRQVWDQWHV UpSDUWLHV

'DQV OH SUpVHQW SDUDJUDSKH B%C F R� HVW GpYHORSSpH XQH pWXGH HQ UpJLPH KDUPRQLTXH � WHQVLRQVF

FRXUDQWV HW LPSpGDQFHV VHURQW UHSUpVHQWpV HQ QRWDWLRQ FRPSOH[HF OD OHWWUH M GpVLJQDQW OH QRPEUH

FRPSOH[H GH PRGXOH XQLWp HW GADUJXPHQW S�� �
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8Q JpQpUDWHXU GH WHQVLRQ
WM
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Z

F SUpVHQWDQW XQH UpVLVWDQFH LQWHUQH 5R F HVW EUDQFKp j OAHQWUpHF HQ

[  � F GH OD OLJQH SUpFpGHQWH� &HWWH OLJQH SHXW rWUH PRGpOLVpH VHORQ OH UpVHDX HQ pFKHOOH GHVVLQp VXU

OD ILJXUH � F R� VRQW LQGLTXpHV OHV LPSpGDQFHV FRPSOH[HV GHV FRPSRVDQWV FRQVLGpUpV � FKDTXH

PDLOORQ FRUUHVSRQG j XQH SRUWLRQ GH ORQJXHXU LQILQLPHQW SHWLWH G[ �

/D WHQVLRQ H[LVWDQW DX WHPSV W F DX Q°XG 0 SRVLWLRQQp j OADEVFLVVH [ F VHUD V\PEROLVpH SDU OH

QRPEUH FRPSOH[H
WM

HC[B9
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� /D WHQVLRQ H[LVWDQW DX PrPH LQVWDQW W j OADEVFLVVH [EG[ VApFULUD �
WMHCG[[B9 ZE HW FHOOH H[LVWDQW DX PrPH PRPHQW j OADEVFLVVH [�G[ VApFULUD WMHCG[[B9 Z� �

'DQV OH GpYHORSSHPHQW GHV FDOFXOVF WRXW FRPPH LO HVW IDLW VXU OD ILJXUH �F RQ IHUD DEVWUDFWLRQ GX

IDFWHXU
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%��C (FULUHF j XQ LQVWDQW GRQQpF OD ORL GHV Q°XGV DX SRLQW 0 F HQ WHUPHV GH SRWHQWLHOVF LQFOXDQW

9B[C F 9B[�G[C HW 9B[EG[C � 6LPSOLILHU OH UpVXOWDW REWHQX HQ UHPSODoDQW 9B[EG[C HW 9B[�G[C
SDU OHXUV GpYHORSSHPHQWV GH 7D\ORU OLPLWpV DX VHFRQG RUGUH�
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0RQWUHU DORUV TXH 9B[C HVW UpJL SDU XQH pTXDWLRQ GLIIpUHQWLHOOH GX VHFRQG RUGUH�

%��C 6DFKDQW TXH OD VROXWLRQ JpQpUDOH GH FHWWH pTXDWLRQ GLIIpUHQWLHOOH SHXW rWUH pFULWH VRXV OD IRUPH
B C B C[NVLQ%[NFRV$C[B9 E F SUpFLVHU OD YDOHXU HW OAXQLWp GX SDUDPqWUH N F FRQVLGpUp UpHO SRVLWLI�

%��C (Q GpGXLUH OAH[SUHVVLRQ JpQpUDOH GH OALQWHQVLWp ,B[C GX FRXUDQW LVVX GX SRLQW 0 HW GLULJp YHUV

OAH[WUpPLWp GH OD OLJQHF SXLV FHOOH GH OALPSpGDQFH =B[C 9B[C�,B[C YXH j GURLWH GH OADEVFLVVH [ �

([SULPHU OD YDOHXU GH OALPSpGDQFH pTXLYDOHQWH GH OD OLJQH j OAHQWUpH GH FHOOH�FL � =H  =B[ �C �

%��C (Q UpGXLVDQW OH VFKpPD GH OD ILJXUH � j FHOXL GH OD ILJXUH � F

GpWHUPLQHU OD WHQVLRQ 9H  9B[ �C j OAHQWUpH GH OD OLJQH HQ

IRQFWLRQ GH 9R F 5R HW =H � (Q GpGXLUH XQH SUHPLqUH UHODWLRQ

HQWUH $ HW % F SXLV OAH[SULPHU GDQV OH FDV R� �5R " �

1�%� � 'DQV WRXWHV OHV TXHVWLRQV TXL VXLYHQWF GH %�� j %��

LQFOXVHVF RQ VH OLPLWHUD DX FDV R� � �5R " �
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%��C &DV GAXQH WHUPLQDLVRQ HQ FRXUW�FLUFXLW
/RUVTXH OD OLJQH HVW FRXUW�FLUFXLWpH HQ VRQ H[WUpPLWpF H[SULPHU TXH 9B[ +C  � � (Q GpGXLUH XQH

GHX[LqPH UHODWLRQ HQWUH $ HW % F SXLV GpWHUPLQHU FHV FRQVWDQWHV HQ IRQFWLRQ GHV GRQQpHV�

3UpFLVHU OAH[SUHVVLRQ FRPSOqWH GH OD WHQVLRQ 9B[C � ([SULPHU OH PRGXOH C[B9 GH FHWWH WHQVLRQ�

%��C 'pWHUPLQHU OD YDOHXU SDUWLFXOLqUH +PLQ GH OD ORQJXHXU GH OD OLJQHF OD SOXV FRXUWH SRVVLEOHF TXL

LPSRVH TXH OH FRXUDQW ,H F j OAHQWUpH GH OD OLJQHF VRLW QXO TXHOOH TXH VRLW 9H � &RPSDUHU FHWWH

ORQJXHXU j OD ORQJXHXU GARQGH �O GX VLJQDO pOHFWULTXH GDQV OD OLJQH�

%��C 6L OARQ SUpOqYH OD WHQVLRQ 9H j OAHQWUpH GAXQH WHOOH OLJQH GH ORQJXHXU +PLQ FRXUW�FLUFXLWpH HQ

[  +PLQ F FHUWDLQHV SXOVDWLRQV pPLVHV SDU OH JpQpUDWHXU VRQW VWULFWHPHQW FRXSpHV� 3UpFLVHU OHVTXHOOHV�

%��C /HV GRQQpHV SRXU XQ FkEOH FRD[LDO RUGLQDLUH VRQW � P�+��F�HWP�S)��� P  J " �

&DOFXOHU OD YLWHVVH GH SURSDJDWLRQ Y GH FHV RQGHV GDQV OH FkEOH� 3UpVHQWH�W�HOOH GH OD GLVSHUVLRQ "

/HV VLJQDX[ GH IRUPH TXHOFRQTXH VRQW�LOV GpIRUPpV DX FRXUV GH OD SURSDJDWLRQ "

4XHOOH ORQJXHXU GH FkEOH IDXW�LO SRXU REWHQLU HQ VRUWLHF XQ VLJQDO LGHQWLTXH j FHOXL GH OAHQWUpHF DYHF

XQ UHWDUG GH ��� PV " 'DQV TXHO VHQV GRLW�RQ PRGLILHU OHV YDOHXUV GH "HWJ SRXU UpGXLUH FHWWH

ORQJXHXU "

%��C /H JpQpUDWHXU GpOLYUHF HQ FLUFXLW RXYHUWF XQH WHQVLRQ VLQXVRwGDOH GADPSOLWXGH pJDOH j �� YROWV�

2Q EUDQFKH j VD VRUWLH B9HC XQH ORQJXHXU GX FkEOH pWXGLp PHVXUDQW +PLQ  �� P F FRXUW�FLUFXLWpH HQ

VRQ H[WUpPLWp� 3UpFLVHU OD YDOHXU QXPpULTXH GH 5R � 4XHOOH WHQVLRQ PHVXUH�W�RQ DORUV HQWUH OHV

ERUQHV GX JpQpUDWHXU ORUVTXH OD IUpTXHQFH HVW UpJOpH j �� 0+] "

'RQQHU XQH UHSUpVHQWDWLRQ JUDSKLTXH GH __9B[ �C__ GDQV OALQWHUYDOOH GH IUpTXHQFHV > @0+]����I � �

'LVWLQJXHU OHV GLIIpUHQWHV EDQGHV SDVVDQWHV j � � G% � 3UpFLVHU OHV YDOHXUV QRWDEOHV GHV IUpTXHQFHV�

&C /LJQH VDQV SHUWHF j FRQVWDQWHV ORFDOLVpHV

$YHUWLVVHPHQW � OD ILQDOLWp GX SUpVHQW SDUDJUDSKH B&C GpSDVVDQW OH FDGUH GX UpJLPH KDUPRQLTXHF

OD QRWDWLRQ FRPSOH[H QH GHYUD SOXV rWUH XWLOLVpH�

&��C &RQGLWLRQV GH SURSDJDWLRQ
2Q FRQVLGqUH BILJXUH �C XQH OLJQH pOHFWULTXH

HQ pFKHOOHF FRPSRVpH GH PDLOORQV LGHQWLTXHVF

GH ORQJXHXU [ F FRPSRVpV GH FRQGHQVDWHXUV
GH FDSDFLWp & HW GADXWR�LQGXFWDQFHV / �

6L OARQ QRWH 9BWC OD WHQVLRQ j OALQVWDQW W DX

SRLQW GADEVFLVVH [ F RQ SHXW GLUH TXALO \ D

SURSDJDWLRQ GAXQH RQGH pOHFWULTXH DYHF OD

YLWHVVH Y  [�W GDQV OH VHQV GH OAD[H GHV

DEVFLVVHV VL �
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DC OD WHQVLRQ j OALQVWDQW W DX SRLQW GADEVFLVVH [�[ HVW HQ DYDQFH GAXQ WHPSV W  [�Y HW VApFULW 9BWEWC
EC OD WHQVLRQ j OALQVWDQW W DX SRLQW GADEVFLVVH [E[ HVW HQ UHWDUG GAXQ WHPSV W  [�Y HW VApFULW 9BW�WC�
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W

WE
G

G
�

����



&����C ([SULPHU 9BWC �9BW�WC HQ IRQFWLRQ GH / HW GH > @CWB,
WG

G
�

&����C ([SULPHUF j SDUWLU GH OD ORL GHV Q°XGVF OH GpYHORSSHPHQW 9BWEWC E9BW�WC ��9BWC HQ IRQFWLRQ

GH / HW GH
> @
W

CWB-

G

G
� SXLV H[SOLFLWHU -BWC HQ IRQFWLRQ GH & HW GH 9BWC HW FRQFOXUH HQ WHUPHV GH

SRWHQWLHOV� 1H SDV GpYHORSSHU OH FDOFXO GH OD GpULYpH GH -BWC DILQ GH FRQVHUYHU OD JpQpUDOLWp GH

OApFULWXUH ORUVTXH OD FDSDFLWp & GHYLHQW GpSHQGDQWH GH 9BWC F FRPPH SUpVHQWpH DX � B&��C �

&��C (WXGH HQ UpJLPH OLQpDLUH � FDV GAXQ VLJQDO KDUPRQLTXH

&����C $ SDUWLU GHV UpVXOWDWV REWHQXV DX �B&����CF WUDGXLUH OD ORL GHV Q°XGV HQ WHUPHV GH SRWHQWLHOV�

'pWHUPLQHU DORUV XQH FRQGLWLRQ VXU OD SXOVDWLRQ SRXU TXH OD IRUPH 9BWC  $ FRVBZWC HQ VRLW XQH

VROXWLRQ�

5DSSHOV � FRVBDEECEFRVBD�EC  � FRVBDC FRVBEC HW ��FRVBMC  � VLQ�BM��C �

&����C /D SURSDJDWLRQ VH IDLW�HOOH DYHF RX VDQV GLVSHUVLRQ "
(VW�LO SRVVLEOH GH UHFRQQDvWUH XQ W\SH GH ILOWUDJH SDUWLFXOLHU BSDVVH�EDVF SDVVH�KDXW RX SDVVH�EDQGHC "

(Q SRVDQW /  O [ HW &  J [ F UHWURXYHU OD YLWHVVH GH SKDVH Y REWHQXH GDQV OAK\SRWKqVH GAXQH

OLJQH FRQWLQXH R� [ WHQG YHUV ]pURF SOXV H[DFWHPHQW GLW VL Z��[ Y F VRLW VL ���WZ �

2Q YRXGUDLWF GDQV FHWWH K\SRWKqVHF UpDOLVHU XQH OLJQH GH ORQJXHXU pJDOH j �P F FDSDEOH GH FUpHUF HQ

ERXW GH OLJQHF XQ UHWDUG GH ��� PV F DYHF GHV PDLOORQV GH � FP F FKDFXQ FRPSRUWDQW XQ FRQGHQVDWHXU

GH FDSDFLWp pJDOH j ��� S) � 4XHOOH GRLW rWUH OD YDOHXU GH OADXWR�LQGXFWDQFH / GAXQ PDLOORQ "

&��C (WXGH HQ UpJLPH QRQ OLQpDLUH � FDV SDUWLFXOLHU GH VROLWRQ
/AREMHW GH OD SUpVHQWH TXHVWLRQ HVW GH GpILQLUF GDQV OH FDGUH GH FDSDFLWpV * GpSHQGDQW GH OD WHQVLRQ

TXL OHXU HVW DSSOLTXpH BILJXUH �CF XQH pYHQWXHOOH VROXWLRQ DVVXUDQW OD SURSDJDWLRQ VDQV GpIRUPDWLRQ

GAXQH LPSXOVLRQ BILJXUH �C D\DQW SRXU pTXDWLRQ � CWBFK9CWB9
�

R Q �

/H SDUDPqWUH Q HVW KRPRJqQH j OALQYHUVH GAXQ WHPSVF VD YDOHXU SUpFLVH UHVWDQW j GpILQLU�

$YHUWLVVHPHQW � /H FRXUDQW WUDQVYHUVDO -BWC VAH[SULPH VRXV OD IRUPH
GW

G4
CWB-  HQ IRQFWLRQ GH OD

FKDUJH 4 GpSRVpH VXU OADUPDWXUH GX FRQGHQVDWHXU SRUWpH DX SRWHQWLHO 9BWC�

'DQV OD PHVXUH R� FHWWH FKDUJH pYROXH HQ IRQFWLRQ GAXQ SRWHQWLHO GpSHQGDQW GX WHPSVF RQ SHXW HQ

FRQFOXUH TXH
GW

G9

G9

G4
CWB-  � $LQVLF pFULUH

GW

G9
CWB- * SUpVXSSRVH TXH OD FDSDFLWp GX

FRQGHQVDWHXU VRLW GpILQLH SDU
G9

G4
 * � ,O LPSRUWH GRQF GH QH SDV FRQIRQGUH FHWWH FDSDFLWp GLWH

�G\QDPLTXH� * DYHF OD FDSDFLWp GpILQLH SDU OD UHODWLRQ 94& � &HWWH FRQIXVLRQ QAHVW SHUPLVH

TXH GDQV OH FDV R� & HVW LQGpSHQGDQWH GH OD WHQVLRQ 9 �

&RQFUqWHPHQWF LO H[LVWH GHV GLRGHV DSSHOpHV �YDULFDS� TXLF SRODULVpHV HQ LQYHUVHF SDU XQH WHQVLRQ

FRQWLQXH (3 VXSHUSRVpH j 9BWC VXU OD OLJQH pOHFWULTXH FRQVLGpUpHF VH FRPSRUWHQW FRPPH GHV

FDSDFLWpV GH YDOHXU * GpSHQGDQW GH OD WHQVLRQ 9BWC F GAR� OD IRUPH GH OHXU V\PEROH BILJXUH �C�

����
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R� 9 9BWC UHSUpVHQWHF j OALQVWDQW W F OApFDUW
BVXSSRVp SHWLWC HQWUH OD WHQVLRQ VXSSRUWpH SDU OD

GLRGH B(3E9C HW OD WHQVLRQ GH SRODULVDWLRQ B(3C�
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(3  � YROWV HW D  �F�� �

[

SURSDJDWLRQ

[

,BWC

-BWC

*

)LJXUH �

,BW C/ E�W�

9BW CE�W�

[�[ [E

9BW C��W

*

[

/

(E (E9BWC (E

$ORUVF VL 9 GHPHXUH SHWLW GHYDQW 9F F RQ SHXW DGPHWWUH TXH �
9�F��

&
9

9
�& R

F
R

E
 ¸̧

¹

·
¨̈
©

§ D
E|* �

&����C ([SOLFLWHU OD IRUPH LQWpJUDOH �

> @³ �W�EWE GWCWB9�CWB9CWB96

/HV FDOFXOV VRQW DOOpJpV VL OARQ pFULW �

FHWWH LPSXOVLRQ B C@WWK�>9CWB9 �
R Q� 

VD GpULYpH B C B C@WWK�>WWK9�
GW

G9 �
R Q�QQ� 

VD SULPLWLYH B C &WHWWK
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GWCWB9 R EQ
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DC 5pGXLUH OAH[SUHVVLRQ GH 6 VDFKDQW TXH �
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EC (Q UHYHQDQW DX �B&����C F UHOLHU 6 j / HW -BWC F SXLV j / F * HW 9BWC�

FC &RQFOXUH HQ H[SULPDQW OH SURGXLW �/3 Q* HQ IRQFWLRQ GX UDSSRUW
B C

B C B CWQQ�

WQ
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&����C ([SOLFLWHU OD FDSDFLWp * � /AH[SULPHU HQ UHODWLRQ DYHF OD WHQVLRQ 9BWC DSUqV DYRLU VXEVWLWXp

DX WHUPH B CWWK
� Q OD IRQFWLRQ FRQYHQDEOH GH 9BWC�9R F FDUDFWpULVWLTXH GH OALPSXOVLRQ FRQVLGpUpH�

'DQV FHWWH QRXYHOOH H[SUHVVLRQ GH * F pOLPLQHU B CQW�
WK DX SURILW GH VRQ pTXLYDOHQFH

B C
B CQWE

QW
�

�

VK�

VK
�

3URFpGHU HQILQ SDU LGHQWLILFDWLRQ DYHF OD IRUPXOH
9�F��

&R

E
 * SRXU GpWHUPLQHU &R HQ IRQFWLRQ

GH / F Q HW W F DLQVL TXH B CQW�
VK HQ IRQFWLRQ GH 9R �

&����C 'HV GHX[ UpVXOWDWV SUpFpGHQWVF H[WUDLUH OAH[SUHVVLRQ GH Q HQ IRQFWLRQ GX UDSSRUW B CRR /&9 �

&����C (Q IDLVDQW OH FKRL[ GH /  � P+ HW VL OARQ VRXKDLWH WUDQVPHWWUH VDQV GpIRUPDWLRQ XQ VLJQDO

GH KDXWHXU 9R  �F� YROWF TXHOOH YDOHXU GRLW�RQ DWWULEXHU DX SDUDPqWUH Q "

&DOFXOHU OD ODUJHXU WHPSRUHOOH 'W GH OD SDUWLH GX VLJQDO VXSpULHXUH j ��9R BILJXUH �C�

/RUV GH OApPLVVLRQ GAXQ WUDLQ GALPSXOVLRQVF VL OARQ VRXKDLWDLW HVSDFHU FKDTXH LPSXOVLRQ BELWC GAXQ

WHPSV pJDO j 'W F TXHO GpELWF H[SULPp HQ NELWV�VHFRQGHF REWLHQGUDLW�RQ "
����
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/H IDLW GH QADYRLU SDV VXIILVDPPHQW UpIOpFKL DX[ SURSULpWpV SK\VLTXHV GHV V\VWqPHV UpVHUYH SDUIRLV

TXHOTXHV VXUSULVHV j OAH[SpULPHQWDWHXU� /HV TXHVWLRQV TXL VXLYHQWF WRXWHV LQGpSHQGDQWHV OHV XQHV

GHV DXWUHVF QH GHPDQGHQW TXH GH EUHIV FDOFXOV�

�C 6XUFKDXIIH "
8Q H[SpULPHQWDWHXU D FkEOp OH PRQWDJH GHVVLQp ILJXUH �� $X SRLQW FRPPXQ DX[ WURLV UpVLVWDQFHV

DSSDUDvW XQ SRWHQWLHO 9 GpILQL SDU UDSSRUW j OD PDVVH�
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���C ([SULPHUF HQ IRQFWLRQ GHV GRQQpHV DOSKDQXPpULTXHV SUpFLVpHV VXU OH VFKpPDF OD SXLVVDQFH

-RXOH WRWDOH GLVVLSpH SDU OH UpVHDX�

���C 4XHOOH UHODWLRQ OH SRWHQWLHO 9 GHYUDLW�LO UHVSHFWHU SRXU TXH FHWWH SXLVVDQFH VRLW PLQLPDOH "

���C &RPSDUHU FHWWH UHODWLRQ DYHF FHOOH TXH OARQ REWLHQGUDLW HQ pFULYDQW OD ORL GHV Q°XGV DX SRLQW
FRPPXQ DX[ WURLV UpVLVWDQFHV�

���C /HV UpVLVWDQFHVF 5R  �� : F 5�  ��� : HW 5�  �� : VRQW FKRLVLHV GDQV XQ ORW VWDQGDUG QH

SRXYDQW VXSSRUWHU XQH GLVVLSDWLRQ VXSpULHXUH DX GHPL�ZDWW� 'pWHUPLQHU VALO H[LVWH XQ ULVTXH GH

VXUFKDXIIH SRXU OAXQH GHV UpVLVWDQFHV�

�C *DLQ KkWLYHPHQW HVWLPp "
2Q YHXW REVHUYHUF HQ VRUWLH BY6C GX PRQWDJH VFKpPDWLVp VXU OD ILJXUH ��D F XQH WHQVLRQ YH DPSOLILpH

DX PR\HQ GAXQ DPSOLILFDWHXU RSpUDWLRQQHO TXL VDWXUH j r �� YROWV�

���C 6DFKDQW TXH OD WHQVLRQ YH SHXW DWWHLQGUH � YROWV F H[SOLTXHU SRXUTXRL FH PRQWDJH SRVH

SUREOqPH�

���C 8Q PR\HQ VLPSOH SRXU pYLWHU FHWWH GLIILFXOWp FRQVLVWH j LQWHUSRVHUF HQWUH OD VRXUFH GH WHQVLRQ YH
HW OAHQWUpH GH OADPSOLILFDWHXUF XQ GLYLVHXU GH WHQVLRQ WHO TXH UHSUpVHQWp VXU OD ILJXUH ��E �

'DQV OApWDW GH OD ILJXUH ��E BFAHVW�j�GLUH DYDQW UDFFRUGHPHQWC H[SULPHU HQ IRQFWLRQ GH YH F OD WHQVLRQ

YAH REVHUYpH HQ VRUWLH GX SRQW GLYLVHXU�
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���C (Q PXOWLSOLDQW OH FRHIILFLHQW GADWWpQXDWLRQ GX SRQW GLYLVHXU CYAYB HH SDU OH JDLQ GH

OADPSOLILFDWHXUF RQ SHXW SHQVHU REWHQLU DLQVL XQ JDLQ JOREDO FRQYHQDEOH � SUpFLVHU OD YDOHXU GX JDLQ

JOREDO DLQVL FDOFXOp�

'DQV FHWWH K\SRWKqVHF TXHOOH HVW OD YDOHXU SUpYLVLEOH GH OD WHQVLRQ YV ORUVTXH YH DWWHLQW � YROWV "

���C (Q IDLWF OAH[SpULHQFH ORUV GX UDFFRUGHPHQW GHV GHX[ FLUFXLWV BILJXUH ��FC GRQQH XQH YDOHXU

GLIIpUHQWH � SUpFLVHU ODTXHOOH HW HQ GpGXLUH OH JDLQ HIIHFWLYHPHQW REWHQX� ([SOLTXHUF HQ WHUPH

GADGDSWDWLRQ GALPSpGDQFHVF OHV UDLVRQV GH FH GpVDFFRUG�
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�C )RQFWLRQ GH WUDQVIHUW UHEHOOH j OAH[SpULPHQWDWLRQ "
/ADQDO\VH IUpTXHQWLHOOH GH %RGH LQFOXW D SULRUL XQH K\SRWKqVH GH VWDELOLWp SRXU OH IRQFWLRQQHPHQW

GHV PRQWDJHV pOHFWURQLTXHV pWXGLpVF K\SRWKqVH TXL QH SHXW rWUH OpJLWLPpH TXH SDU XQH DQDO\VH

WHPSRUHOOH DSSURIRQGLH� )DXWH GH FHWWH MXVWLILFDWLRQF OHV GLDJUDPPHV UHSUpVHQWDQW OADPSOLWXGH HW OD

SKDVH GHV IRQFWLRQV GH WUDQVIHUWV SHUGHQW OHXU VHQV SK\VLTXH�

/H PRQWDJH pWXGLp FL�DSUqV GRQQH OAH[HPSOH GAXQH IRQFWLRQ GH WUDQVIHUW GRQW OD UHSUpVHQWDWLRQ GH

%RGH SHXW rWUH GHVVLQpHF PDLV GRQW LO VHUDLW YDLQ GH YRXORLU H[pFXWHU XQ UHOHYp H[SpULPHQWDO�

���C $QDO\VH IUpTXHQWLHOOH � WUDFp GX GLDJUDPPH GH %RGH
2Q VALQWpUHVVH DX PRQWDJH VFKpPDWLVp FL�DSUqV BILJXUH �CF LQFOXDQW XQ DPSOLILFDWHXU RSpUDWLRQQHO

FRQVLGpUp FRPPH LGpDO� /RUVTXAXQH WHQVLRQ VLQXVRwGDOH YH GH SXOVDWLRQ Z HVW DSSOLTXpH j

OAHQWUpHF XQH WHQVLRQ YV DSSDUDvW HQ VRUWLH� ([SULPHU OD IRQFWLRQ GH WUDQVIHUW FRPSOH[H +  9V � 9H

DVVRFLpH j FH PRQWDJH� (Q SUpFLVHU OD YDOHXU GX JDLQ HW GX GpSKDVDJHF SXLV GHVVLQHU XQH

UHSUpVHQWDWLRQ DV\PSWRWLTXH GH %RGH SRXU OH JDLQ HW OH GpSKDVDJH�
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���C 3ULVH HQ FRPSWH GX FRPSRUWHPHQW WHPSRUHO GH OADPSOLILFDWHXU RSpUDWLRQQHO

����DC 5HWURXYHU GLUHFWHPHQW RX UHFRPSRVHU j OADLGH GH OD IRQFWLRQ GH WUDQVIHUW REWHQXHF OApTXDWLRQ
GLIIpUHQWLHOOH TXL UpJLW YVBWC HQ IRQFWLRQ GH YHBWC �

����EC 5pVRXGUH FHWWH pTXDWLRQ GLIIpUHQWLHOOH GDQV OH FDV R�F OH FRQGHQVDWHXU pWDQW LQLWLDOHPHQW

GpFKDUJp HW OD WHQVLRQ GH VRUWLH YV QXOOHF XQ pFKHORQ GH WHQVLRQ pJDO j E� P9 HVW DSSOLTXpH HQ YH

DX WHPSV W  � �

'pFULUH OApYROXWLRQ GH OD WHQVLRQ YVBWC DX FRXUV GX WHPSV� -XVWLILHU DORUVF GDQV FHV FRQGLWLRQVF

OALPSRVVLELOLWp GAXQ UHOHYp H[SpULPHQWDO GX WUDFp GH %RGH GpWHUPLQp SOXV KDXW�

�C 4XHO WUDMHW SRXU OD OXPLqUH "
���C 3ULVPH
2Q GLVSRVH GAXQ SULVPH HQ YHUUH GALQGLFH Q  �F� GRQW OADQJOH DX VRPPHW PHVXUH $  ��� �

'DQV OH EXW GH GpWHUPLQHU OH UD\RQ pPHUJHQW HQJHQGUp SDU XQ UD\RQ LQFLGHQW HQ SURYHQDQFH GX
GHPL�HVSDFH FRQWHQDQW OH VRPPHWF RQ SUpSDUH OH GHVVLQ UHSUpVHQWp VXU OD ILJXUH ��� �

([LVWH�W�LO XQH FRQGLWLRQ VXU OADQJOH GALQFLGHQFH L TXL SHUPHWWH XQH REVHUYDWLRQ FRQIRUPH DX[

SUpYLVLRQV " %LHQ GpWDLOOHU WRXV OHV FDOFXOV LQWHUPpGLDLUHV�
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���C 0LURLU
����DC ,OOXVWUHUF DX PR\HQ GAXQ GHVVLQF OH FKHPLQHPHQW GAXQ pWURLW IDLVFHDX OXPLQHX[ LVVX GAXQH

VRXUFH SRQFWXHOOH 6 SXLV UpIOpFKL SDU XQ PLURLU SODQ HQ GLUHFWLRQ GH OARHLO GAXQ REVHUYDWHXU�
-XVWLILHU OD YLVLRQ SDU OAREVHUYDWHXU GAXQH LPDJH YLUWXHOOH 6A GH OD VRXUFH 6 �

/H FKHPLQ RSWLTXH OH ORQJ GAXQ UD\RQ OXPLQHX[F GHSXLV OD VRXUFH MXVTXAj OARHLO B2C GH OAREVHUYDWHXUF

HVW�LO pJDO DX FKHPLQ RSWLTXH GpILQL HQWUH OALPDJH YLUWXHOOH 6A HW OARHLO "

����EC /H PLURLU HVW PDLQWHQDQW UHFRXYHUW SDU XQH ODPH j IDFHV SDUDOOqOHV HQ YHUUH GALQGLFH Q HW

GApSDLVVHXU B C H.+  BILJXUH ���C� /D VRXUFH 6 HVW j GLVWDQFH B C '6.  GH OD IDFH VXSpULHXUH GH

OD ODPH�
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([SULPHUF HQ IRQFWLRQ GH Q F ' F H HW GH OADQJOH GALQFLGHQFH L F OH FKHPLQ RSWLTXH C6034B G VXU

OH WUDMHW HIIHFWLYHPHQW HPSUXQWp SDU OD OXPLqUH�

([SULPHUF GDQV OHV PrPHV FRQGLWLRQVF OH FKHPLQ RSWLTXH C4A6BA G PHVXUp VXU OH SURORQJHPHQW

GX UD\RQ pPHUJHQW�

/ALPDJH 6A F REVHUYpH GDQV OHV FRQGLWLRQV GH *DXVVF HVW�HOOH HQ SKDVH DYHF OD VRXUFH 6 "

���C 'LIIUDFWLRQ
����DC &RPPHQWHU EULqYHPHQW OADIILUPDWLRQ VXLYDQWH �
� /D OXPLqUH VH SURSDJH GADXWDQW PRLQV HQ OLJQH GURLWH TXH OARQ UHFKHUFKH SOXV ILQHPHQW j PHWWUH

HQ pYLGHQFH OD SURSDJDWLRQ UHFWLOLJQH ��

����EC 5DSSHOHU OD GpILQLWLRQ GAXQH VXUIDFH GARQGH�
(QRQFHU OH WKpRUqPH GH 0DOXV�

$YHF TXHO W\SH GH VRXUFH HW DYHF TXHO SRVLWLRQQHPHQW GH FHOOH�FLF SHXW�RQ HQJHQGUHU GHV SODQV

GARQGH "
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����FC 2Q FRQVLGqUHF GDQV OH SODQ B\F2F]C GAXQ UHSqUH FDUWpVLHQ RUWKRQRUPp B2F[F\F]CF XQH IHQWH

GA<RXQJ GH ODUJHXU �D F RULHQWpH VHORQ OAD[H 2] BILJXUH ���C HW pFODLUpH HQ LQFLGHQFH QRUPDOH�

2Q VALQWpUHVVH j OAHQVHPEOH GX UD\RQQHPHQW OXPLQHX[ GLIIUDFWp SDUDOOqOHPHQW DX SODQ GH ILJXUHF

RULHQWp VXLYDQW XQ DQJOH T SDU UDSSRUW j OAD[H 2[ �

$X UHJDUG GH OD GpILQLWLRQ GRQQpH SOXV KDXWF XQ SODQ B3C QRUPDO j WRXWHV FHV GLUHFWLRQV GH

SURSDJDWLRQ HVW�LO DVVLPLODEOH j XQ SODQ GARQGH "

/D QRWLRQ GH UD\RQ OXPLQHX[ F FRPPH SUpVXSSRVp GDQV OH WKpRUqPH GH 0DOXVF FRQVHUYH�W�HOOH XQ

VHQV LFL "
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