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5pVXPp²8Q� DVSHFW� GH� O¶RSWLPLVDWLRQ� GH� OD� FRPPDQGHG
XQ� $OWHUQR�'pPDUUHXU� ,QWpJUp� HQ� YHUVLRQ� DV\QFKURQHHVW� H[SRVp� GDQV� FHW� DUWLFOH�� 1RWUH� LQWpUrW� V¶HVW� SOXVSDUWLFXOLqUHPHQW� SRUWp� VXU� O¶DQDO\VH� GH� O¶LQIOXHQFH� GH� ODSUpFLVLRQ�GX�FDSWHXU�PpFDQLTXH��1RXV�SURSRVRQV�G¶DERUGXQ� PR\HQ� SRXU� GRXEOHU� OD� UpVROXWLRQ� VDQV� FKDQJHU� OHGpWHFWHXU� OXL�PrPH�� /HV� UpVXOWDWV� H[SpULPHQWDX[FRQILUPHQW� OHV� SUpYLVLRQV� LVVXHV� GHV� VLPXODWLRQV�� 3XLV�QRXV� SUpVHQWRQV� XQH� DXWUH� DSSURFKH� GX� SUREOqPH�� HQGLVVRFLDQW� OD� UpVROXWLRQ�GHV� LQFUpPHQWV�GH�SKDVH� LVVXV�GHO¶HIIHW�GH�URWDWLRQ�GH�FHX[�G�V�j�O¶HIIHW�GH�JOLVVHPHQW�
,� ,1752'8&7,21/H� WUDYDLO� SUpVHQWp� V¶LQVFULW� GDQV� XQ� YDVWH� SURJUDPPHG¶pWXGH� G¶XQ� $OWHUQR�'pPDUUHXU� ,QWpJUp� �$�'�,��� PHQp� HQFROODERUDWLRQ� HQWUH� OD� VRFLpWp� 9$/(2� HW� OH� /DERUDWRLUHG¶(OHFWURPpFDQLTXH� GH� &RPSLqJQH� DX� VHLQ� GX� &HQWUH� GH5HFKHUFKHV� GH� O¶8QLYHUVLWp� GH� 7HFKQRORJLH� GH� &RPSLqJQH�'DQV� OH� FDGUH� G¶XQH� VROXWLRQ� GH� W\SH� DV\QFKURQH�� LO� D� SRXUREMHFWLI�GH�FRQWULEXHU�j� O¶RSWLPLVDWLRQ�GH�OD�FRPPDQGH�G¶XQ$�'�,��� SDU� OH� ELDLV� G¶XQH� VLPXODWLRQ� ILQH� GH� O¶HQVHPEOH© PDFKLQH�FRQYHUWLVVHXU ª��LQFOXDQW� OH�FDSWHXU�GH�SRVLWLRQ�� ODFRPPDQGH�UDSSURFKpH�HW�OH�SLORWDJH�/
LGpH�GH�O
$�'�,��FRQVLVWH�j�DVVXUHU�SDU�XQH�VHXOH�PDFKLQHpOHFWULTXH� UDSSRUWpH� VXU� OH� EORF� PRWHXU� G
XQ� YpKLFXOHDXWRPRELOH� OHV� IRQFWLRQV�© DOWHUQDWHXU ª�HW�© GpPDUUHXU ª��/HFDKLHU�GHV�FKDUJHV�GpILQLW�OHV�GHX[�PRGHV�GH�IRQFWLRQQHPHQWGH�OD�PDQLqUH�VXLYDQWH�>�@��¾ HQ�PRGH�PRWHXU��OD�PDFKLQH�GHYUD�IRXUQLU�XQ�FRXSOH�WUqVpOHYp� SRXU� GpPDUUHU� OH� PRWHXU� WKHUPLTXH� PrPH� VRXV� XQHWHPSpUDWXUH�WUqV�EDVVH��IRQFWLRQ�TX¶DVVXUDLW�OH�GpPDUUHXU��¾ HQ�PRGH�DOWHUQDWHXU��QRQ�VHXOHPHQW�OD�EDWWHULH�GRLW�rWUHUHFKDUJpH�� PDLV� O
pQHUJLH� pOHFWULTXH� QpFHVVDLUH� DX[pTXLSHPHQWV� FRQWHQXV� GDQV� OH� YpKLFXOH� DXWRPRELOH� GRLWpJDOHPHQW�rWUH� IRXUQLH��6D�SODJH�GH� IRQFWLRQQHPHQW�HVW� SOXVODUJH�HW� OD�PDFKLQH�HVW� VRXPLVH�j�GHV�DF\FOLVPHV�GH�YLWHVVH�'H�FH�IDLW��OD�FRPPDQGH�GRLW�rWUH�UpJOpH�GH�IDoRQ�SUpFLVH�DILQGH�PDvWULVHU�OH�V\VWqPH�HW�GH�PD[LPLVHU�OH�UHQGHPHQW�3DU� DLOOHXUV�� OD� WHQVLRQ GH� OD� EDWWHULH� WLHQW� FRPSWH� GHO¶pYROXWLRQ� GX� QRPEUH� FURLVVDQW� G¶RUJDQHV� pOHFWULTXHV� GDQVOHV� YpKLFXOHV� DXWRPRELOHV�� SDUWLFXOLqUHPHQW� JRXUPDQGV� HQpQHUJLH��6D�WHQVLRQ�QRPLQDOH�SDVVH�GRQF�j���9�

$�FH� MRXU�� SOXVLHXUV�PDFKLQHV� GH� GLIIpUHQWHV� WHFKQRORJLHV>�@�RQW� pWp�PRGpOLVpHV� >�@�� FRQoXHV� >�@� HW� HVVD\pHV� VXU�EDQFG
HVVDL�HW�YpKLFXOH��1RWUH�pWXGH�FRQFHUQH�XQH�VROXWLRQ�GH�W\SHDV\QFKURQH� ,,� ',6326,7,)�(;3(5,0(17$//¶DFWLRQQHXU� DV\QFKURQH� HVW� LQVpUp� HQWUH� GLIIpUHQWVPRGXOHV� �ILJXUH� ��� SHUPHWWDQW� GH� SLORWHU� OD� PDFKLQH� GDQVO¶HVSDFH�© FRXSOH�YLWHVVH ª�VRXKDLWp�

&RPPDQGH�UDSSURFKpH
0pWKRGHV�GH�FRQWU{OH2EMHFWLI�GH�FRXSOH�RX�GH��SXLVVDQFH�pOHFWULTXH /RLV�GH�FRPPDQGH�RSWLPDOHV 'pULYDWLRQ

0�$�%DWWHULH
2QGXOHXU

&DSWHXU�GH�SRVLWLRQ�LQFUpPHQWDO

)LJ�����6\QRSWLTXH�JpQpUDO�GX�GLVSRVLWLI�H[SpULPHQWDO¾ /D�PRGpOLVDWLRQ�GH�OD�PDFKLQH�DV\QFKURQH�V¶DSSXLH�VXUXQH� DSSURFKH� YHFWRULHOOH� UHODWLYHPHQW� FODVVLTXH�� FRPSOpWpHSDU� XQH� SULVH� HQ� FRPSWH GH� OD� YDULDWLRQ� GHV� SDUDPqWUHV� HQIRQFWLRQ�GX�QLYHDX�GH�VDWXUDWLRQ�¾ /H� FDSWHXU� GH� SRVLWLRQ� LQFUpPHQWDO� HVW VLPXOp� DYHF� XQQRPEUH� G
pFKDQWLOORQV� SDU� SpULRGH� SRXYDQW� rWUH� FKRLVL� jYRORQWp�DILQ�GH�PHWWUH�HQ�pYLGHQFH�O
HIIHW�GH�OD�UpVROXWLRQ�VXUOH�FRPSRUWHPHQW�G\QDPLTXH�GX�V\VWqPH�¾ 8Q� FRQGHQVDWHXU� GH� GpFRXSODJH� HVW� LQVpUp� HQWUH� ODVRXUFH� HW� OH� FRQYHUWLVVHXU�� &KDTXH� EUDV GH� O¶RQGXOHXU� GHWHQVLRQ�WULSKDVp HVW�FRQVWLWXp�GH�026)(7V�>�@�¾ /H� PRGXOH� © 0pWKRGHV� GH� FRQWU{OH ª� D� SRXU� PLVVLRQG¶pODERUHU� OHV� FRQVLJQHV� GHV� JUDQGHXUV� G¶DOLPHQWDWLRQ� GH� ODPDFKLQH� �WHQVLRQV� RX� FRXUDQWV�� HQ� DSSOLTXDQW� GHV� SULQFLSHVGH�FRQWU{OH�VFDODLUH�RX�YHFWRULHO�>�@�>�@�¾ /¶pWDEOLVVHPHQW� GHV� ORLV� GH� FRPPDQGH� RSWLPDOHV� IDLWSDUWLH� GX� VXMHW� GH� WKqVH� GH�0U� /\�� ,QJpQLHXU�9$/(2� >��@�(OOHV� RQW� pWp� FDOFXOpHV� HQ� UpJLPH� pWDEOL�� j� SDUWLU� G¶XQHFRQVLJQH� GH� FRXSOH� �HQ� PRGH� PRWHXU�� RX� GH� SXLVVDQFHpOHFWULTXH� �HQ� PRGH� DOWHUQDWHXU�� HQ� IRQFWLRQ� GH� OD� YLWHVVH�GDQV�O¶K\SRWKqVH�G¶XQH�VRXUFH�G¶DOLPHQWDWLRQ�LGpDOH�¾ /D� FRPPDQGH� UDSSURFKpH� VHUW� j� RUGRQQHU� OHVpTXHQFHPHQW� G¶RXYHUWXUH� HW� GH� IHUPHWXUH� GHV� LQWHUUXSWHXUV

2SWLPLVDWLRQ�GH�OD�FRPPDQGH�G¶XQ�$OWHUQR�'pPDUUHXU�,QWpJUp ��LQIOXHQFH�GH�OD�UpVROXWLRQGX�FDSWHXU�PpFDQLTXH
$JQqV�.RQLHF]ND��-HDQ�3DXO�9LODLQ ���&pGULF�3ODVVH�

&ROODERUDWLRQ�HQWUH�OD�VRFLpWp�9$/(2���5XH�$��%RXOOH��%3�������������&UpWHLO�HW�OH�/DERUDWRLUH�G¶(OHFWURPpFDQLTXH�GH&RPSLqJQH���&HQWUH�GH�5HFKHUFKHV�GH�5R\DOOLHX��%3��������������&RPSLqJQH
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GH�O¶RQGXOHXU��GH�IDoRQ�j�DVVHUYLU�OHV�FRXUDQWV�RX�OHV�WHQVLRQVDSSOLTXpV�j� OD�PDFKLQH� /HV�GLIIpUHQWHV�VWUDWpJLHV�LPSODQWpHVVRQW�UHJURXSpHV�GDQV�OH�WDEOHDX�� �$/,0(17$7,21 &200$1'(�5$3352&+(( $%5(9,$7,21
(1�&285$17 &21752/(�(1�&285$17�3$5�+<67(5(6,6685�/(6�752,6�%5$6�'(�3217 &+�
(1�&285$17 &21752/(�(1�&285$17�685�'(8;�%5$6�'(3217�(7�(1�7(16,21�685�/(�752,6,(0( &+�
(1�7(16,21 0�/�,��,17(56(&7,9( 7%)
(1�7(16,21 0�/�,��9(&725,(//(�'(�7<3(%$5<&(175,48( 7%$5<

7$%/($8����675$7(*,(6�'(�&200$1'(�5$3352&+((�6,08/((6/¶DSSURFKH� YHFWRULHOOH� GH� OD�PDFKLQH� HW� GX� FRQYHUWLVVHXU>��@�QRXV�SHUPHW�GH�VLPXOHU� OH�FRPSRUWHPHQW�G\QDPLTXH�GHOD�FKDvQH�G¶HQWUDvQHPHQW�HQ� UpJLPH�SHUPDQHQW�RX�HQ� UpJLPHWUDQVLWRLUH�� HQ� PRGH� PRWHXU� RX� HQ� PRGH� DOWHUQDWHXU�� VWDWRUFRXSOp�HQ�pWRLOH�RX�HQ�WULDQJOH��3DUDOOqOHPHQW��QRXV�FKLIIURQVOHV� SHUWXUEDWLRQV� LQGXLWHV� SDU� O¶HQVHPEOH� © PDFKLQH�FRQYHUWLVVHXU�FRPPDQGH ª�� LQWpJUDQW� OH� VWUHVV� GHVFRPSRVDQWV�>��@�
,,,� ,1)/8(1&(�'(�/$�5(62/87,21�'8�&$37(85

$� 'HVFULSWLRQ�GX�FDSWHXU�H[SpULPHQWDO'DQV� QRWUH� DSSOLFDWLRQ�� OH� FDSWHXU� PpFDQLTXH� HVW� XQFDSWHXU� URWDWLI� GH� SHWLWHV� GLPHQVLRQV�� /H� SULQFLSH� HVW� FHOXLG¶XQ� FRGHXU� LQFUpPHQWDO� >��@�� ,O� HVW� SRVLWLRQQp� UDGLDOHPHQWSDU� UDSSRUW� DX� YRODQW� G¶LQHUWLH�� &H� GHUQLHU� SRVVqGH� VXU� VDSDUWLH�VXSpULHXUH�XQH�FRXURQQH�TXL�FRPSRUWH�1G� �����GHQWV�/¶HVWLPDWLRQ�GH�OD�YLWHVVH�UpVXOWH�GX�FRPSWDJH�GHV�LPSXOVLRQVJpQpUpHV�SDU�OH�SDVVDJH�GHYDQW�OH�FDSWHXU�LQGXFWLI��ILJXUH��� �
7F 7F)LJ�����3ULQFLSH�GX�FRPSWDJH�GHV�LPSXOVLRQV/D� UpVROXWLRQ� GX� FDSWHXU� HVW� GpILQLH� SDU� OH� QRPEUHG¶pFKDQWLOORQV�SDU�SpULRGH�© 1P ª TXL�HVW�IRQFWLRQ�GX�QRPEUHGH� GHQWV� © 1G ª� GH� OD� FRXURQQH� HW� GX� QRPEUH� GH� SDLUHV� GHS{OHV�© S ª�GH�OD�PDFKLQH�SDU�OD�UHODWLRQ��1G�S��VRLW��[����� � ��� SRLQWV� SDU� SpULRGH� �OH� IDFWHXU� �� SURYLHQW� GX� FRPSWDJHGHV�LPSXOVLRQV�GH�FKDTXH�IURQW��PRQWDQW�HW�GHVFHQGDQW��/¶LQIRUPDWLRQ� GH� YLWHVVH� ©: ª� HVW� FRQWHQXH� GDQV� OHQRPEUH� GH� WRSV� FRPSWpV� © 1F ª� SHQGDQW� XQH� GXUpH� 7F�� 6DIRUPXOH�DQDO\WLTXH�V¶pFULW��:  1P1F 7F � S ���

%� 0pWKRGH� GH� GLVFUpWLVDWLRQ� GHV� SRVLWLRQV� DQJXODLUHVGDQV�OH�ORJLFLHO/¶DQJOH� GH� SRVLWLRQ� VWDWRULTXH� © TV ª� HVW� OD� SKDVH� GH� ODFRQVLJQH�YHFWRULHOOH�G¶DOLPHQWDWLRQ��WHQVLRQ�RX�FRXUDQW���(OOHHVW� REWHQXH� j� SDUWLU� GH� OD� UHODWLRQ� GH� O¶DXWRSLORWDJH� TXL

DVVHUYLW�OD�SXOVDWLRQ�VWDWRULTXH�© ZV ª�DX[�SXOVDWLRQV�URWRULTXH© ZU ª�HW�PpFDQLTXH�© S: ª�ZV  ZU � S: ���'DQV�OH�SURJUDPPH��O¶DQJOH�GH�SRVLWLRQ�URWRULTXH�© TU ª�HVWREWHQX�HQ� LQWpJUDQW� OD�SXOVDWLRQ� URWRULTXH�© ZU ª��/¶DQJOH�GHSRVLWLRQ� PpFDQLTXH� © STP ª� HVW� O¶LQWpJUDOH� GH� OD� SXOVDWLRQPpFDQLTXH� © S: ª�� TV� HVW� GRQF� REWHQX� SDU� OD� ORL� GHO¶DXWRSLORWDJH �TV ZV GW ³ Z U�GW³ � S: GW ³ TU �S�TP ���5HPDUTXH �ZU HVW�XQH�YDOHXU�DOJpEULTXH�GRQW�OH�VLJQH�GpSHQG�GX�PRGHGH� IRQFWLRQQHPHQW �� SRVLWLYH� HQ� PRGH� PRWHXU�� QpJDWLYH� HQPRGH�DOWHUQDWHXU�8QH�RSWLRQ�LQKpUHQWH�DX�ORJLFLHO�SHUPHW�GH�WUDYDLOOHU�DYHFGHV� VLJQDX[� VRLW� FRQWLQXV�� VRLW� pFKDQWLOORQQpV�� /¶HIIHW� GHO¶pFKDQWLOORQQDJH� HVW� DORUV� PLV� HQ� pYLGHQFH� ORUVTXH� OHVSRVLWLRQV� DQJXODLUHV� VWDWRULTXH�� URWRULTXH� HW� PpFDQLTXH� VRQWGLVFUpWLVpHV�� UHVSHFWLYHPHQW� DYHF� 1V�� 1U HW� 1P pFKDQWLOORQVSDU�SpULRGH��HFK�7��&� (YROXWLRQ�GHV�SHUIRUPDQFHV�HQ�IRQFWLRQ�GH�1P(Q�SUHPLHU�OLHX��DILQ�G¶REVHUYHU�O¶HIIHW�GH�OD�UpVROXWLRQ�GXFDSWHXU� PpFDQLTXH� VHXO� VXU� OD� UpSRQVH� G\QDPLTXH� GXV\VWqPH��QRXV�DYRQV�pWXGLp� O¶pYROXWLRQ�GHV� SHUIRUPDQFHV� GHO¶HQVHPEOH�© PDFKLQH�FRQYHUWLVVHXU�FRPPDQGH ª�HQ�IRQFWLRQGH� OD� UpVROXWLRQ� GX� FDSWHXU� �1P�� SRXU� OHV� GLIIpUHQWHVVWUDWpJLHV�HQYLVDJpHV�/¶pWXGH� D� pWp� HIIHFWXpH� VXU� WRXWH� OD� SODJH� GHIRQFWLRQQHPHQW� GX� PRGH� DOWHUQDWHXU�� /D� ILJXUH� �� GRQQHO¶H[HPSOH�GH�O¶pYROXWLRQ�GX�FRXSOH�pOHFWURPDJQpWLTXH�GpOLYUpHQ�IRQFWLRQ�GX�QRPEUH�G¶pFK�7��1P��j������WU�PQ���������3PHF ������N:� �
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)LJ�����&RXSOH�pOHFWURPDJQpWLTXH6L�XQ�JDLQ�QHW�DSSDUDvW�TXDQG�RQ�SDVVH�GH����j����SXLV���HFK�7��QRXV�UHPDUTXRQV�TX¶DX�GHOj GH����HFK�7��LO�Q¶\�D�SOXVGH�SURJUHVVLRQ��/D� ILJXUH���PRQWUH� OH� WDX[�G¶RQGXODWLRQV�GXFRXSOH�pOHFWURPDJQpWLTXH��
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)LJ�����7DX[�G¶RQGXODWLRQV�GX�FRXSOH�pOHFWURPDJQpWLTXH1RXV� QH� SRXYRQV� H[SRVHU� WRXV� OHV� JUDSKLTXHVFRUUHVSRQGDQW� DX[� GLIIpUHQWHV� SHUIRUPDQFHV� GX� V\VWqPH �SHUWHV� -RXOH� WRWDOHV�HW� UHQGHPHQW�GX�PRWHXU��SHUWHV�JOREDOHVGH� O¶RQGXOHXU�� UHQGHPHQW� GH� OD� FKDvQH� pOHFWURPpFDQLTXH�PDFKLQH�FRQYHUWLVVHXU�FRPPDQGH��� 0DLV� QRXV� DYRQVREVHUYp� OHV�PrPHV� UpVXOWDWV��&HOD� VLJQLILH� TX¶pFKDQWLOORQQHUOHV�JUDQGHXUV�GH�UpIpUHQFH�GH�IDoRQ�H[FHVVLYH�HVW�LQXWLOH�SRXUOLPLWHU� OHV� LQWHUIpUHQFHV� HQWUH� OD� GLVFUpWLVDWLRQ� GH� STP HW� OHGpFRXSDJH� G�� j� OD� VWUDWpJLH� GH� PRGXODWLRQ� GH� ODUJHXUG¶LPSXOVLRQV�'� &RPSDUDLVRQ� GHV� IRUPHV� G¶RQGH� HW� GHV� SHUIRUPDQFHVDYHF����HW����HFK�7'DQV�OH�SDUDJUDSKH�SUpFpGHQW��QRXV�DYRQV�PLV�HQ�pYLGHQFHTX¶DXJPHQWHU� GH� PDQLqUH� FRQVLGpUDEOH� OH� QRPEUHG¶pFKDQWLOORQV� Q¶RIIUH� SDV� G¶DPpOLRUDWLRQ� QRWDEOH� VXU� OHVSHUIRUPDQFHV� GX� GLVSRVLWLI�� 'H� SOXV�� HQ� SUDWLTXH�� LO� VHUDLWUpGKLELWRLUH� HW� RQpUHX[� GH� © FRQVWUXLUH ª� GHV� FRQVLJQHVpFKDQWLOORQQpHV�j�RXWUDQFH��3DU�FRQWUH��LO�SDUDvW�LQWpUHVVDQW�GHGRXEOHU� OD� UpVROXWLRQ� GX� FDSWHXU� SRXU� SDVVHU� GH� ��� j� ��HFK�7�/HV� IRUPHV� G¶RQGH� GHV� JUDQGHXUV� pOHFWULTXHV� HWPpFDQLTXHV�REWHQXHV�SDU�VLPXODWLRQ�UHVSHFWLYHPHQW�DYHF�XQHUpVROXWLRQ�GH�����UpVROXWLRQ�LQLWLDOH�GX�FDSWHXU�H[SpULPHQWDO �FI��VHFWLRQ�,,,�$��SXLV����HFK�7�DFKqYHQW�GH�QRXV�FRQYDLQFUH�/HV� ILJXUHV� �� HW� �� FRUUHVSRQGHQW� j� XQ� IRQFWLRQQHPHQW� HQPRGH� DOWHUQDWHXU� j� ����� WU�PLQ� �3PHF  � ����� N:�� XWLOLVDQWO¶DOLPHQWDWLRQ� YLD� XQ� RQGXOHXU� GH� WHQVLRQ� DYHF� PRGXODWLRQLQWHUVHFWLYH��7%)���(OOHV�UHSUpVHQWHQW�OHV�FKURQRJUDPPHV�GHVWURLV� FRXUDQWV� VWDWRULTXHV� DYHF� OHV� GHX[� W\SHV� GHGLVFUpWLVDWLRQ��

)LJ�����)RUPHV�G¶RQGH�GHV�FRXUDQWV�VWDWRULTXHV�DYHF����HFK�7

)LJ�����)RUPHV�G¶RQGH�GHV�FRXUDQWV�VWDWRULTXHV�DYHF����HFK�7)RUFH�HVW�GH�FRQVWDWHU�TXH� OHV� EDWWHPHQWV� GH� FRXUDQW� VRQWQHWWHPHQW� DIIDLEOLV� VL� OH� QRPEUH� G¶pFKDQWLOORQV� SDU� SpULRGHSDVVH�GH����j�����/H�YHFWHXU�© FRXUDQW�VWDWRULTXH ª�HVW�GRQFSOXV� VWDEOH�� GH� PrPH� TXH� OH� YHFWHXU� © FRXUDQW� URWRULTXH ª�ILJXUH�����
���HFK�7 ���HFK�7 ���HFK�7 ���HFK�7)LJ�����/LHX�GHV�YHFWHXUV�FRXUDQWV�VWDWRULTXH�HW�URWRULTXH3DU�DLOOHXUV��OH�FRXSOH�pOHFWURPDJQpWLTXH�HVW�SURSRUWLRQQHODX� SURGXLW� YHFWRULHO� GHV� YHFWHXUV� FRXUDQWV� VWDWRULTXH� HWURWRULTXH��(Q�FRQVpTXHQFH�� VL� QRXV� REVHUYRQV� VRQ� pYROXWLRQWHPSRUHOOH��ILJXUH����

���HFK�7 ���HFK�7)LJ�����&KURQRJUDPPH�GX�FRXSOH�pOHFWURPDJQpWLTXHQRXV�FRQVWDWRQV�TXH�O¶DPSOLWXGH�GHV�RQGXODWLRQV�GX�FRXSOHpOHFWURPDJQpWLTXH� HVW� RVWHQVLEOHPHQW� DIIDLEOLH� DYHF� XQHUpVROXWLRQ�GH����HFK�7�$� WUDYHUV� O¶pYROXWLRQ� GHV� IRUPHV� G¶RQGH�� QRXV� DYRQV� SXREVHUYHU� OD� TXDOLWp� GH� FHOOHV�FL� ORUVTXH� OD� UpVROXWLRQ� GXFDSWHXU� HVW� GRXEOpH�� ,QWpUHVVRQV�QRXV� j� SUpVHQW� DX[SHUIRUPDQFHV���OH�WDEOHDX����FI��S�����UHJURXSH��SRXU�OH�PrPHSRLQW� GH� IRQFWLRQQHPHQW�� OD� SXLVVDQFH� pOHFWULTXH� �3HOHF��� OHVSHUWHV� -RXOH� WRWDOHV� �3-7��� OH� WDX[� G¶RQGXODWLRQV� GX� FRXSOHpOHFWURPDJQpWLTXH��WFHP���OH�UHQGHPHQW�GX�PRWHXU��KPRW���OHVSHUWHV�HQ�FRQGXFWLRQ��3FRQG��DLQVL�TXH�OD�SXLVVDQFH�DEVRUEpH�3DEVBRQG�� SDU� O¶RQGXOHXU�� OD� SXLVVDQFH� UHoXH� SDU� OD� EDWWHULH�3EDW��HW�OH�UHQGHPHQW�GH�OD�FKDvQH�FRPSOqWH��K���HQ�IRQFWLRQGHV�GLIIpUHQWHV�VWUDWpJLHV�GH�SLORWDJH�/RUVTXH�OD�UpVROXWLRQ�GX�FDSWHXU�HVW�GRXEOpH�� OD�SXLVVDQFHPpFDQLTXH� DXJPHQWH� OpJqUHPHQW� HW� OH� FRXSOHpOHFWURPDJQpWLTXH� HVW� SOXV� VWDEOH�� 2EVHUYRQV� OHV� UpVXOWDWVLVVXV� GH� OD� VWUDWpJLH� 7%)� �PRGXODWLRQ� LQWHUVHFWLYH� PLVH� HQRHXYUH� �� VL� OHV� DXWUHV� SHUIRUPDQFHV� VRQW� TXHOTXH� SHXDPpOLRUpHV��OH�WDX[�G¶RQGXODWLRQ�GX�FRXSOH�pOHFWURPDJQpWLTXH© WFHP ª��TXDQW�j�OXL��HVW�GLYLVp�SDU�TXDWUH�&HV� FRQVWDWDWLRQV�� YLVLEOHV� VXU� OHV� GLIIpUHQWV� SRLQWV� GHIRQFWLRQQHPHQW� pWXGLpV� HQ� PRGH� DOWHUQDWHXU�� FRQGXLVHQW� jHQYLVDJHU� GH� GRXEOHU� OD� UpVROXWLRQ� GX� FDSWHXU� PpFDQLTXHHPSOR\p�
,9� 5(68/7$76�(;3(5,0(7$8;

$� 0pWKRGH�H[SpULPHQWDOH$ILQ� GH� FRQIURQWHU� OHV� UpVXOWDWV� WKpRULTXHV� DX[� UpVXOWDWVH[SpULPHQWDX[��QRXV�DYRQV�PLV�HQ�SODFH��VXU�OH�EDQF�G¶HVVDLV�XQ� PR\HQ� SRXU� GRXEOHU� OH� FRPSWDJH� GHV� LPSXOVLRQV� HQSODoDQW�GHX[�FDSWHXUV�HQ�TXDGUDWXUH��ILJXUH��� �

)LJ�����3ULQFLSH�GH�FRPSWDJH�DYHF�GHX[�FDSWHXUV�HQ�TXDGUDWXUH/HV� IURQWV�GpWHFWDEOHV� VRQW�GRQF�PXOWLSOLpV�SDU�GHX[�HW� OHQRPEUH� G¶pFKDQWLOORQV� SDU� SpULRGH� © 1P ª� YDXW� j� SUpVHQW�1G�S��VRLW����HFK�7�%� 5pVXOWDWV�H[SpULPHQWDX[3RXU� GLIIpUHQWV� SRLQWV� GH� IRQFWLRQQHPHQW�� QRXV� DYRQVUHOHYp� OHV� IRUPHV�G¶RQGH�GHV�FRXUDQWV� HQ� OLJQH�HW�GX�FRXSOHDYHF�OHV�GHX[�W\SHV�GH�UpVROXWLRQ ��XQ��SXLV�GHX[�FDSWHXUV�HQTXDGUDWXUH�/D�ILJXUH����UHSRUWH�OHV�IRUPHV�G¶RQGHV�GHV�WURLV�FRXUDQWVHQ� OLJQH�DYHF�� UHVSHFWLYHPHQW�����HW����HFK�7�SRXU� XQ� HVVDLHQ�PRGH�DOWHUQDWHXU�j������WU�PLQ��3HOHF  ������N:��
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)LJ������&KURQRJUDPPHV�GHV�WURLV�FRXUDQWV�HQ�OLJQH/HV� EDWWHPHQWV� GH� FRXUDQW� VRQW� FRQVLGpUDEOHPHQWDPRLQGULV� DYHF� ���SRLQWV� SDU� WRXU�� GH� IDoRQ� DXVVL� QHWWH� TXHQRXV�O¶DYLRQV�REVHUYp�GDQV�OHV�VLPXODWLRQV�'DQV� OH� WDEOHDX��� VRQW� UHJURXSpV�� SRXU� OH�PrPH�SRLQW� GHIRQFWLRQQHPHQW�� OH� UHQGHPHQW� �K��� O¶DPSOLWXGH� FUrWH� j� FUrWHGHV�RVFLOODWLRQV�GX�FRXSOH��'&��HW�OD�SXLVVDQFH�GH�OD�EDWWHULH�3EDW��� 5(62/87,21 K ��� '&�1�0� 3%$7 �:�
���(&+�7 ���� �� ����
���(&+�7 �� �� ����

7$%/($8�� ��02'(�$/7(51$7(85� ������75�0,1 ��3(/(&  ������.:�1RXV� FRQVWDWRQV� TXH� OH� GpELW� HW� OH� UHQGHPHQW� VRQWIDLEOHPHQW� DPpOLRUpV�� 3DU� FRQWUH�� OHV� RVFLOODWLRQV� GX� FRXSOHGLPLQXHQW� SUDWLTXHPHQW� GH� PRLWLp� ORUVTXH� OD� UpVROXWLRQ� GXFDSWHXU�HVW�GRXEOpH�>��@��/HV�SXOVDWLRQV�GH�FRXSOH�VRQW�FUppHVSDU�OHV�KDUPRQLTXHV�GX�IOX[�HW�GX�FRXUDQW��&HOD�PRQWUH�ELHQTXH� OHV� IRUPHV� G¶RQGH� VRQW� DPpOLRUpHV� HQ� WHUPH� GH� TXDOLWpVSHFWUDOH�&HV� REVHUYDWLRQV� VRQW� YLVLEOHV� TXHO� TXH� VRLW� OH� UpJLPH� HQPRGH�DOWHUQDWHXU��$LQVL�� OHV� UpVXOWDWV� FRUURERUHQW� OHV� FDOFXOVVLPXOpV �� PrPH� VL� OH� UHQGHPHQW� HW� OH� GpELW� VRQW� SHXPD[LPLVpV�� OHV� RQGXODWLRQV� GH� FRXSOH� GpFURLVVHQW� IRUWHPHQWDYHF����HFK�7��(Q�RXWUH��OHV�SXOVDWLRQV�GH�FRXSOH�VRQW�VRXUFHGH� SHUWXUEDWLRQV� pYHQWXHOOHV� GX� UpVHDX� GH� ERUG�� &HWWHWHFKQLTXH� HVW� GRQF� WUqV� SURPHWWHXVH� FDU� HOOH� HQJHQGUHUDPRLQV�GH�YLEUDWLRQV�PpFDQLTXHV�HW�GRQF�GH�EUXLW�DFRXVWLTXH�3DU� FRQWUH�� RQ� LPDJLQH� DLVpPHQW� TXH� OD�PLVH� HQ� SODFH� GHGHX[�FDSWHXUV�HQ�TXDGUDWXUH�QH�SRXYDLW�rWUH�TX¶XQH�pWDSH�GHYpULILFDWLRQ� H[SpULPHQWDOH� HQ� ODERUDWRLUH�� (Q� HIIHW�� HOOH� HVWWRWDOHPHQW�LQHQYLVDJHDEOH�SRXU�QRWUH�DSSOLFDWLRQ�HPEDUTXpH�pWDQW�GRQQpV�VD�FRPSOH[LWp�HW�VRQ�FR�W��,O�IDXW�GRQF�FKHUFKHUXQH�DXWUH�YRLH�SRXU�FRQWRXUQHU�OD�GLIILFXOWp�
9� 02',),&$7,21�'(�/$�0,6(�(1�¯895(�'(/¶$8723,/27$*(

$� 3ULQFLSH�LQLWLDO/
DXWRSLORWDJH� FRQVLVWH� j� DVVHUYLU� OD� IUpTXHQFH� GHVJUDQGHXUV� G
DOLPHQWDWLRQ� j� OD� YLWHVVH� GH� URWDWLRQ� GH� ODPDFKLQH��SDU�OD�UHODWLRQ�ZV  �ZU ��S��(Q�SUDWLTXH�� QRXV� Q
DYRQV�SDV� EHVRLQ� GH� WUDYDLOOHU� VXU� OHVIUpTXHQFHV�RX� OHV�SXOVDWLRQV��PDLV�SOXW{W�GLUHFWHPHQW�VXU� OHVSKDVHV�� SXLVTX
LO� IDXW� DERXWLU� j� O
pODERUDWLRQ� GHV� FRQVLJQHVLQVWDQWDQpHV�GX�YHFWHXU�WHQVLRQ��GpILQLHV�SDU�O
DPSOLWXGH�HW�ODSKDVH� TV�� 6D� JpQpUDWLRQ� V¶HIIHFWXH� VHORQ� O¶pTXDWLRQ� ����� &HWpWDW� GH� IDLW� HVW� DYDQWDJHX[� SXLVTXH� OH� FDSWHXU� XWLOLVp� VXU� OD

PDFKLQH� HVW� XQ� FDSWHXU� GH� SRVLWLRQ� LQFUpPHQWDO� HW� QRQ� SDVGLUHFWHPHQW�XQ�FDSWHXU�GH�YLWHVVH��ILJXUH�����0�$�

,QWpJUDWLRQ �
&DSWHXU�GH�SRVLWLRQ

S�TP

TV

ZU
 TU�

0�$�

,QWpJUDWLRQ ��
&DSWHXU�GH�SRVLWLRQ

S�TP

TV

ZU
 TUPRGH�PRWHXU� PRGH�DOWHUQDWHXU)LJ������6\QRSWLTXH�GH�OD�JpQpUDWLRQ�GH� TV'H� IDoRQ� WUqV� FRQFUqWH�� SRXU� JpQpUHU� OHV� FRQVLJQHV� GHWHQVLRQ� VLQXVRwGDOHV�� QRXV� SRXYRQV� HQYLVDJHU� OD� UpDOLVDWLRQVXLYDQWH��ILJXUH���� �
0pPRLUH�FRQWHQDQW���Q��pFKDQWLOORQV�G
XQH�VLQXVRwGH

&RPSWHXU�SDU��Q��SRXU�DGUHVVDJH�GH�OD�PpPRLUH �S�1P��LPSXOVLRQV�SDU�WRXU

&DSWHXU�GH�SRVLWLRQ
&RPSWDJH,PSXOVLRQV�j�OD�IUpTXHQFH��N�IU

VLQ�������TV 0�$�

&RPSWDJH
)LJ������5pDOLVDWLRQ�GHV�FRQVLJQHV�GH�WHQVLRQ�HQ�PRGH�PRWHXU'HV�VLQXVRwGHV�VRQW�pFKDQWLOORQQpHV�DYHF�XQH�UpVROXWLRQ�GH© Q ª�SRLQWV�SDU�SpULRGH�HW�OHV�pFKDQWLOORQV�VRQW�PLV�GDQV�XQHPpPRLUH��2Q� XWLOLVH� XQ� FRPSWHXU� SDU� © Q ª� SRXU� DGUHVVHU� ODPpPRLUH�� $LQVL�� OHV� LPSXOVLRQV� TXL� DUULYHQW� GX� FDSWHXU� GHSRVLWLRQ� LQFUpPHQWHQW� OH� FRPSWHXU�� FH� TXL� UHYLHQW� jLQFUpPHQWHU� j� FKDTXH� IRLV� OD�SKDVH�TV GH� �SQ ��3RXU� REWHQLUO
HIIHW�GH�JOLVVHPHQW��RQ�JpQqUH�SDU�DLOOHXUV�GHV�LPSXOVLRQV�jXQH� IUpTXHQFH� �NIU�� SURSRUWLRQQHOOH� j� OD� IUpTXHQFH� IUVRXKDLWpH�� &HV� LPSXOVLRQV� SURYRTXHQW� HOOHV� DXVVL� XQHLQFUpPHQWDWLRQ� GX� PrPH� FRPSWHXU�� GRQF� OD� PrPHLQFUpPHQWDWLRQ�GH�OD�SKDVH�TV GH� �SQ �(Q�PRGH�DOWHUQDWHXU��LO�VXIILW�TXH�OHV�LPSXOVLRQV�LPDJHV�GHIU VRLHQW�DSSOLTXpHV�VXU�O
HQWUpH�© GpFRPSWDJH ª�GX�FRPSWHXU�5HODWLRQ�HQWUH�1P��Q�HW�S �&KDTXH� QRXYHOOH� LPSXOVLRQ� LVVXH� GX� FDSWHXU� LQFUpPHQWDO�TXH�QRXV�DSSHOOHURQV�© LPSXOVLRQV�GH�URWDWLRQ ª��VLJQLILH�TXHO
D[H�GH�OD�PDFKLQH�D�WRXUQp�GH� �SS�1P ��GRQF�TXH�O
DQJOH�T� D

DXJPHQWp�GH� �SS�1P HW�ST� GH� �S1P ��3DU�FRQVpTXHQW��LO�IDXW
LQFUpPHQWHU� TV GH� FHWWH� TXDQWLWp�� 2U�� QRXV� DYRQV� YX� TXHO
LQFUpPHQWDWLRQ�pWDLW�GH� �SQ ��1RXV�GHYRQV�GRQF�UHVSHFWHU�OD
UHODWLRQ� �SQ  �S1P ��F
HVW�j�GLUH�Q� �1P�&KDTXH� LPSXOVLRQ� LVVXH� GX� JpQpUDWHXU� GH� JOLVVHPHQW� j� ODIUpTXHQFH� NIU�� TXH� QRXV� DSSHOOHURQV� © LPSXOVLRQV� GHJOLVVHPHQW ª�� YD� HQJHQGUHU� OD� PrPH� LQFUpPHQWDWLRQ� GH� TV�VRLW�XQH�LQFUpPHQWDWLRQ�GH� �SQ  �S1P ��,O�IDXW�GRQF�TXH�ODIUpTXHQFH�GH�FHV� LPSXOVLRQV�VRLW�pJDOH�j�QIU��&H�TXL� VLJQLILHTXH�© N ª�GRLW�rWUH�pJDO�j�© Q ª�(Q�UpVXPp��FKDTXH�LPSXOVLRQ�LVVXH�GX�FDSWHXU�LQFUpPHQWH
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TV GH� �S1P �ILJXUH�����

0�$���WRXUQDQW�j��IP�WU�V

,PSXOVLRQV�GH�URWDWLRQ��GH�IUpTXHQFH�S�1P�IP

&DSWHXU�GH�SRVLWLRQ�j��S�1P��LPSXOVLRQV�SDU�WRXU
,PSXOVLRQV�GH�JOLVVHPHQW��GH�IUpTXHQFH�1P�IU

,QFUpPHQWDWLRQ�GH���GH��ã�1Pj�FKDTXH�LPSXOVLRQ�

TV

)LJ������&UpDWLRQ�GHV�LQFUpPHQWDWLRQV�GH� TV

2Q�REWLHQW �IV  �1P 1P IU � S�1P IP� �  IU � S IP ���
%� 6DXWV�GH�SKDVH�HQJHQGUpV�SDU�O¶DXWRSLORWDJH'DQV�QRWUH�DSSOLFDWLRQ��OH�QRPEUH�GH�SDLUHV�GH�S{OHV�© S ªYDXW����/D�YLWHVVH�GH�URWDWLRQ�SHXW�DWWHLQGUH������WU�PQ��VRLW����WU�V��3DU�FRQVpTXHQW��SIP SHXW�DWWHLQGUH�����+]�TXDQG�ODYLWHVVH� HVW� PD[LPDOH�� /D� IUpTXHQFH� IU�� TXDQW� j� HOOH�� UHVWHWRXMRXUV�LQIpULHXUH�j����+]��7DQW�TXH�OD�YLWHVVH�HVW�IDLEOH��OHVLQFUpPHQWDWLRQV�GH�SKDVH�DUULYHQW�j�GHV�U\WKPHV�FRPSDUDEOHVGHV� GHX[� RULJLQHV�� $� YLWHVVH� pOHYpH�� LO� SHXW� DUULYHU� XQ� WUqVJUDQG�QRPEUH�G
LPSXOVLRQV�GH�URWDWLRQ�HQWUH�GHX[�LPSXOVLRQVGH�JOLVVHPHQW�3UHQRQV�OH�FDV�R��S1P  �����LPSXOVLRQV�SDU�WRXU��VRLW�1P � ��� pFKDQWLOORQV� SDU� SpULRGH� GH� VLQXVRwGH�� 3UHQRQVpJDOHPHQW� OH� FDV� H[WUrPH� R�� OD� YLWHVVH� HVW� GH� ����� WU�PQ�GRQF�SIP  �����+]��DORUV�TXH� IU  ����+]��/HV� LPSXOVLRQVGH� JOLVVHPHQW� VRQW� ��� IRLV� PRLQV� IUpTXHQWHV� TXH� FHOOHV� GHURWDWLRQ�� DORUV� TX
XQH� SpULRGH� GH� IV HVW� HQJHQGUpH� SDU� ��LPSXOVLRQV��/
HIIHW�GX�JOLVVHPHQW�Q
DJLW�GRQF�TXH�PRLQV�G
XQHIRLV� SDU� SpULRGH�� 2Q� FRPSUHQG� DLVpPHQW� TXH�� GDQV� FHVFRQGLWLRQV�� OH� FRXSOH� FRQQDLVVH� GHV� RQGXODWLRQV� FRPPH� OHPRQWUH�OH�WUDFp�GH�OD�ILJXUH�����TXL�FRUUHVSRQG�j�FH�SRLQW�GHIRQFWLRQQHPHQW�� 6XU� FH� WUDFp�� QRXV� DYRQV� VLPXOp� XQHDOLPHQWDWLRQ�SDU�GHV� WHQVLRQV�VLQXVRwGDOHV� LGpDOHV�DILQ�GH�QHSDV� IDLUH� LQWHUYHQLU� O¶HIIHW� GH� GpFRXSDJH�� /HV� SHWLWV� WLUHWVYHUWLFDX[�VRXV�OHV�FRXUEHV�GHV�DQJOHV�TU HW�ST� LQGLTXHQW�OHVLQVWDQWV�GH�YDULDWLRQ�GLVFRQWLQXH�GXV�j�O
pFKDQWLOORQQDJH�

0.010

repère du courant 
magnétisant du rotor

vecteur "tension statorique"

repère statorique 

)LJ������0RGH�DOWHUQDWHXU ��SIP  �����+]��IU  �����+]�HW�1P  ����HFK�7(YLGHPPHQW�� VL� RQ� DXJPHQWH� OD� UpVROXWLRQ� GX� FDSWHXU� GHSRVLWLRQ�� RQ� DPpOLRUH� OH� IRQFWLRQQHPHQW� HQ� WHUPH

G¶RQGXODWLRQV�GH�FRXSOH�pOHFWURPDJQpWLTXH��6XU�OD�ILJXUH����OH� WUDFp�FRUUHVSRQG�j�XQH�UpVROXWLRQ�GH����HFK�7��DX� OLHX�GH�����
0.010

)LJ������0RGH�DOWHUQDWHXU ��SIP  �����+]��IU  �����+]�HW�1P  ����HFK�7/¶LQFRQYpQLHQW�GH�FHWWH�VWUDWpJLH�HVW�OH�FR�W��/H�SDUDJUDSKHVXLYDQW�H[SRVH�XQH�PpWKRGH�GH�UpGXFWLRQ�GHV�VDXWV�GH�SKDVH�&� 5pGXFWLRQ� GHV� VDXWV� GH� SKDVH� HQJHQGUpV� SDUO¶DXWRSLORWDJH6L�QRXV�YRXORQV�pYLWHU�FH�GpIDXW��LO�IDXW�HVVD\HU�GH�UpSDUWLUSOXV� UpJXOLqUHPHQW� O
HIIHW� GX� JOLVVHPHQW� WRXW� DX� ORQJ� G
XQHSpULRGH��2Q�SHXW� LPDJLQHU� IDLUH� HQ� VRUWH� TXH� OHV� LPSXOVLRQVYHQDQW�GHV�GHX[�VRXUFHV�Q
DLHQW�SDV�OH�PrPH�SRLGV��(Q�HIIHW�FH�TXL�HVW�RQpUHX[��F
HVW� OD� UpVROXWLRQ�GX�FDSWHXU�GH�SRVLWLRQVROLGDLUH�GH�OD�PDFKLQH��3DU�FRQWUH��LO�Q
HVW�SDV�H[FHVVLYHPHQWOX[XHX[� G
DXJPHQWHU� OD� UpVROXWLRQ� GH� OD� VLQXVRwGH��$LQVL�� OHEXW� HVW� TX
XQH� LPSXOVLRQ� GH� JOLVVHPHQW� LQFUpPHQWH� TV G
XQDQJOH� GTJ PRLQV� pOHYp� TX
XQH� LPSXOVLRQ� GH� URWDWLRQ�� 3RXUREWHQLU� FH� UpVXOWDW�� OD� VLQXVRwGH�HVW� pFKDQWLOORQQpH�j © L�Q� L�1P ª�pFKDQWLOORQV�SDU�SpULRGH��8QH�LPSXOVLRQ�GH�JOLVVHPHQWLQFUpPHQWH�TV G
XQ�DQJOH�GTJ pJDO�j� �SL�1P DORUV�TXH�FKDTXHLPSXOVLRQ� GH� URWDWLRQ� HQJHQGUH� XQ� VDXW� GH� SKDVH� © L ª� IRLVSOXV� LPSRUWDQW �� GTP  �S1P �� 3DU� FRQVpTXHQW�� OD� IUpTXHQFHGHV� LPSXOVLRQV� GH� JOLVVHPHQW� GRLW� rWUH� pJDOH� j� © L�1P�IU ª�ILJXUH�����

,PSXOVLRQV�GH�URWDWLRQ��GH�IUpTXHQFH�S�1P�IP,PSXOVLRQV�GH�JOLVVHPHQW��GH�IUpTXHQFH�L�1P�IU

GTP� ��ã�1Pj�FKDTXH�LPSXOVLRQ�
GTJ� ��ã����L�1P���j�FKDTXH��LPSXOVLRQ� &DSWHXU�GH�SRVLWLRQ�j��S�1P��LPSXOVLRQV�SDU�WRXU

0�$���WRXUQDQW�j��IP�WU�VTV

)LJ������6\QRWLTXH�GH�UpGXFWLRQ�GHV�VDXWV�GH�SKDVH2Q�REWLHQW �IV  �L�1P L�1P IU� � � �1P S�1P IP� �  IU � S IP ���/HV� LQFUpPHQWDWLRQV� GH� JOLVVHPHQW� VRQW� DLQVL� IUDFWLRQQpHVHW�© L ª�IRLV�PLHX[�UpSDUWLHV�HQWUH�FHOOHV�GH�URWDWLRQ�1RXV�FRQVWDWRQV�GH�FH� IDLW�TX¶HQ�PDLQWHQDQW� OD� UpVROXWLRQGX� FDSWHXU� j� ��� SRLQWV� SDU� SpULRGH� WRXW� HQ� DXJPHQWDQW� OHQRPEUH� G
pFKDQWLOORQV� GH�TU�� OHV� RQGXODWLRQV� GH� FRXSOH� VRQWFRQVLGpUDEOHPHQW� UpGXLWHV� �ILJXUH� ����� &H� SRLQW� GHIRQFWLRQQHPHQW� HVW� OH� PrPH� TX¶DX� SDUDJUDSKH� SUpFpGHQW�PDLV� QRXV� DYRQV� SULV� ���� pFKDQWLOORQV� SDU� SpULRGH� SRXU� TU�
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VRLW�© L ª� ���

0.010

)LJ������0RGH�DOWHUQDWHXU ��L� ��0rPH� VL� QRXV� GHVFHQGRQV� OD� UpVROXWLRQ� GX� FDSWHXU� j� ��pFKDQWLOORQV� SDU� SpULRGH�� OH� UpVXOWDW� HVW� HQFRUH� WUqV� ERQ�ILJXUH���� �

O.010

)LJ������0RGH�DOWHUQDWHXU ��L� ���'DQV�FHWWH�VHFWLRQ��QRXV�DYRQV�PRQWUp�TX¶HQ�GLVVRFLDQW� ODUpVROXWLRQ� GHV� LQFUpPHQWV� GH� JOLVVHPHQW� HW� GH� URWDWLRQ�� RQDUULYH� j� UpGXLUH� OHV� RQGXODWLRQV� GH� FRXSOH�� PrPH� DYHF� XQFDSWHXU�GH�SRVLWLRQ�SOXV�UXGLPHQWDLUH�
9,� &21&/86,21&HW� DUWLFOH� H[SRVH� QRV� LQYHVWLJDWLRQV� FRQFHUQDQWO¶LQIOXHQFH�GH�OD�SUpFLVLRQ�GX�FDSWHXU�GH�SRVLWLRQ��(Q�SUHPLHUOLHX�� QRXV� DYRQV� GpWDLOOp� OD� VLPXODWLRQ� TXL� D� SHUPLV� GHFRQIURQWHU�OHV�UpVXOWDWV�FDOFXOpV�DX[�UpVXOWDWV�H[SpULPHQWDX[�1RXV� DYRQV�PLV� HQ� pYLGHQFH� OHV� JDLQV� GH� VWDELOLWp� DSSRUWpV

SDU�XQ�GRXEOHPHQW�GH�OD�UpVROXWLRQ�GX�FDSWHXU�LQFUpPHQWDO�VLQRXV� JDUGRQV� OH� SULQFLSH� G¶DXWRSLORWDJH� LQLWLDO�� 'DQV� XQVHFRQG� WHPSV�� XQH� pWXGH� DWWHQWLYH� HW� XQH� PRGLILFDWLRQ� GXSULQFLSH�G¶DXWRSLORWDJH�D�PRQWUp�TX¶LO�Q¶HVW�SDV�LQGLVSHQVDEOHG¶DFFURvWUH� FHWWH� UpVROXWLRQ� HW� TXH� QRXV� SRXYRQV� PrPH� ODUpGXLUH�$�SUpVHQW��QRWUH�pWXGH�FRQVLVWH�j�SUHQGUH�HQ�FRPSWH�O¶HIIHWGHV�DF\FOLVPHV��RX�YDULDWLRQV� LQVWDQWDQpHV� GH� OD� YLWHVVH��/HVVROXWLRQV�HQYLVDJpHV�SHUPHWWHQW�G¶DWWpQXHU�OHV�RVFLOODWLRQV�GHFRXSOH�pOHFWURPDJQpWLTXH�HW�GH�PDvWULVHU�OH�QLYHDX�GH�IOX[�
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