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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

���,1752'8&7,21

/H�SUpVHQW�DUWLFOH�IDLW�VXLWH�j�O
DUWLFOH�GH�PrPH�WLWUH�SXEOLp�GDQV�OH�Q������SDJHV���j����GH�FH�EXOOH�
WLQ��PDL��������'DQV�FHWWH�SUHPLqUH�SDUWLH��QRXV�DYLRQV�GpYHORSSp�XQH�UpIOH[LRQ�GH�W\SH�WKpRULTXH
FRQVDFUpH�DX[�©�FRPSpWHQFHV�WHUPLQDOHV�HQ�PDWKpPDWLTXH�ª�VXU�OD�EDVH�G
XQH�DQDO\VH�GHV�VSpFLIL�
FLWpV�GH�O
DFWLYLWp�PDWKpPDWLTXH��,O�Q
HVW�SHXW�rWUH�SDV�LQXWLOH�GH�UpVXPHU�OHV�FRQFOXVLRQV�HW�SURSR�
VLWLRQV�GH�FH�WH[WH�

'DQV�XQH�SUHPLqUH�pWDSH��QRXV�DUULYLRQV�j�OD�FRQFOXVLRQ�VXLYDQWH�

/
HVVHQWLHO�GHV�FRPSpWHQFHV��GLVFLSOLQDLUHV�HW�WUDQVYHUVDOHV���TXH�OH�FRXUV�GH�PDWKpPDWLTXHV
D�SRXU�YRFDWLRQ�GH�GpYHORSSHU�SHXW�UpVXOWHU�GH�FH�TXH�OD�UpVROXWLRQ�GH�SUREOqPHV�VRLW�FRQVL�
GpUpH�FRPPH�XQH�FRPSpWHQFH�WHUPLQDOH�HQ�PDWKpPDWLTXHV�

'qV�ORUV�TXH�QRXV�SURSRVLRQV�G
RUJDQLVHU�O
DFTXLVLWLRQ�HW�OH�GpYHORSSHPHQW�GH�FRPSpWHQFHV�WHU�
PLQDOHV�DXWRXU�GH�OD�UpVROXWLRQ�GH�SUREOqPHV��QRXV�GHYLRQV�pJDOHPHQW�SURSRVHU�DX[�HQVHLJQDQWV
GHV�RXWLOV�G
RUJDQLVDWLRQ�HW�GH�GpFRGDJH�GH�FHV�DFWLYLWpV��&
HVW�GDQV�FH�EXW�TXH�QRXV�GpFULYLRQV
XQH�©�PRGpOLVDWLRQ�GH�OD�UpVROXWLRQ�G
XQ�SUREOqPH�ª�HQ�WURLV�SKDVHV��LQWpULRULVDWLRQ��FRQGHQVD�
WLRQ�HW��UpLILFDWLRQ��VXLYDQW�DLQVL�XQ�VFKpPD�G��j�$��6IDUG�

$X�VXUSOXV��LO�DSSDUDLVVDLW�SRVVLEOH��HW�VRXKDLWDEOH��G
XWLOLVHU�OH�PrPH�VFKpPD�HQ�YXH�GH�SUR�
EOpPDWLVHU�OH�FRXUV�GH�PDWKpPDWLTXH��F
HVW�j�GLUH�GH�OH�SUpVHQWHU�VRXV�IRUPH�GH�VpTXHQFHV�G
HQ�
VHLJQHPHQW�SHUPHWWDQW�FKDFXQH�O
pWXGH�G
XQ�FRQFHSW�QRXYHDX�j�WUDYHUV�GHV�VLWXDWLRQV�SUREOpPDWL�
TXHV�ELHQ�FKRLVLHV�HW�RUJDQLVpHV�VHORQ�OH�VFKpPD�GpFULW�FL�GHVVXV�

1RXV�GpFULYLRQV�HQILQ�XQH�SUHPLqUH�H[SpULPHQWDWLRQ�G
XQH�WHOOH�VpTXHQFH�O
HQVHLJQHPHQW��FRQVD�
FUpH�j�O
DFTXLVLWLRQ�GX�FRQFHSW�G
LQWpJUDOH�

3RXU�FORUH�FH�SUHPLHU�DUWLFOH��QRXV�PHQWLRQQLRQV�TXHOTXHV�SLVWHV�TXL�UHWHQDLHQW�QRWUH�DWWHQWLRQ�
4XHOTXHV�VXMHWV�PDWKpPDWLTXHV�QRXV�VHPEODLHQW�SDUWLFXOLqUHPHQW�LQWpUHVVDQWV�j�DERUGHU���OD�PR�
GpOLVDWLRQ�SUREDELOLVWH��OD�OLQpDULWp�HQ�JpRPpWULH�HW�DLOOHXUV��OD�FRQVWUXFWLRQ�G
XQH�LQWXLWLRQ
PDWKpPDWLTXH�GX�FRQFHSW�GH�OLPLWH��(QILQ�QRXV�DQQRQFLRQV�pJDOHPHQW�QRWUH�LQWHQWLRQ�G
DERUGHU
OD�TXHVWLRQ�GH�O
pYDOXDWLRQ�GH�OD�UpVROXWLRQ�GH�SUREOqPHV�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

$X�FRXUV�GH� OD� VHFRQGH�SDUWLH�GH�QRWUH� UHFKHUFKH��QRXV�QRXV� VRPPHV�QRWDPPHQW� HIIRUFpV� GH
FRQFUpWLVHU�OHV�LQWHQWLRQV�TXL�YLHQQHQW�G
rWUH�UDSSHOpHV�

1RXV�DYRQV�HQ�SUHPLHU� OLHX�WUDLWp�GHX[�GHV�WURLV�VXMHWV�PDWKpPDWLTXHV�SUpFLWpV�� OD�PRGpOLVDWLRQ
SUREDELOLVWH�HW�OD�OLQpDULWp��'DQV�FKDFXQ�GH�FHV�FDV��QRXV�DYRQV�UpGLJp�XQH�VpTXHQFH�G
HQVHLJQH�
PHQW�HW�O
DYRQV�H[SpULPHQWpH�

/D�VpTXHQFH�FRQVDFUpH�j�OD�OLQpDULWp�SRUWH��GX�SRLQW�GH�YXH�GHV�FRQFHSWV�PDWKpPDWLTXHV�UHQ�
FRQWUpV�� �VXU�OH�SURGXLW�PDWULFLHO��/D�VLWXDWLRQ�SpGDJRJLTXH�H[SORLWpH�HVW�GH�W\SH� LQWHUGLVFLSOL�
QDLUH� �� O
pYROXWLRQ�G
XQH�SRSXODWLRQ�G
RLVHDX[�DX�ILO�GHV�DQQpHV��(Q�pWXGLDQW� OD� VWDELOLWp�GH�FHWWH
SRSXODWLRQ��RQ�SUDWLTXH�QRQ�VHXOHPHQW�OH�FDOFXO�PDWULFLHO��PDLV�DXVVL�RQ�YRLW�DSSDUDvWUH�GH�IDoRQ
LQIRUPHOOH�GHV�QRWLRQV�TXL��GDQV�OHV�WUDLWpV�VSpFLDOLVpV����RQW�SRXU�QRP�©�YHFWHXU�SURSUH��YD�
OHXU�SURSUH��«�ª

/H�QRXYHDX�SURJUDPPH�GH�PDWKpPDWLTXH�GH� FLQTXLqPH� DQQpH� FRPSRUWH� XQ� FKDSLWUH� FRQVDFUp
DX[�SUREDELOLWpV��&H�FKDSLWUH�GRLW�rWUH�FRQVLGpUp�FRPPH�WUqV�LPSRUWDQW�YX�OH�U{OH�GHV�SUREDELOLWpV
HW�VWDWLVWLTXHV�GDQV�OD�YLH�FLWR\HQQH��6L�OHV�QRWLRQV�j�LQWURGXLUH�HQ�FLQTXLqPH�VRQW�SHX�QRPEUHX�
VHV��HOOHV�FRQVWLWXHQW�SRXU�OD�SOXSDUW�GHV�pOqYHV�OH�SUHPLHU�FRQWDFW�DYHF�OH�VXMHW�HW�FRQGLWLRQQHQW�OH
VXFFqV�GH�WRXW�VRQ�HQVHLJQHPHQW�XOWpULHXU��7URS�VRXYHQW�OD�VLPSOLFLWp�WHFKQLTXH�GHV�SUREDELOLWpV
DPqQH�O
HQVHLJQDQW�j�SURSRVHU�j�VHV�pOqYHV�XQ�HQVHLJQHPHQW�H[WUrPHPHQW�VXFFLQFW��&HSHQGDQW��OD
VLPSOLFLWp� WHFKQLTXH� QH� V
DFFRPSDJQH� SDV� QpFHVVDLUHPHQW� G
XQH� VLPSOLFLWp� FRQFHSWXHOOH�� ,O
FRQYLHQW�GRQF�GH�IDLUH�SUpFpGHU�O
pWXGH�WKpRULTXH�GHV�SUREDELOLWpV�G
DFWLYLWpV�SHUPHWWDQW�G
DVVHRLU
OHV�FRQFHSWV�GH�EDVH�YLD�XQH�LQWXLWLRQ�VSpFLILTXH�

&
HVW�GDQV�FHW�HVSULW�TXH�QRXV�DYRQV�UpGLJp�XQH�VpTXHQFH�G
LQLWLDWLRQ�DX[�SUREDELOLWpV�HW� O
DYRQV
H[SpULPHQWpH�GDQV�GHX[�FODVVHV�GH�FLQTXLqPH��2Q�HQ�WURXYHUD�OH�FRPSWH�UHQGX�j�OD�VHFWLRQ����GH
FHW�DUWLFOH�

/D�TXHVWLRQ�GH�O
pYDOXDWLRQ��HQ�SDUWLFXOLHU�GH�O
pYDOXDWLRQ�GH�OD�UpVROXWLRQ�GH�SUREOqPHV��D�pJDOH�
PHQW�RFFXSp�XQH�JUDQGH�SDUWLH�GH�QRWUH�WHPSV��/H�IDLW�PrPH�TXH�GH�QRPEUHX[�WUDYDX[�DLHQW�GpMj
pWp�FRQVDFUpV�j�FH�VXMHW�HQ�PRQWUH�OD�GLIILFXOWp��'DQV�OH�FRQWH[WH�GH�OD�UpVROXWLRQ�GH�SUREOqPHV�
QRWUH�VRXFL�HVW�GH�SURPRXYRLU�XQH�pYDOXDWLRQ�GHV�GpPDUFKHV�GHV�pOqYHV��SOXW{W�TXH�GHV�UpVXOWDWV
TX
LOV�REWLHQQHQW��&H�Q
HVW� TXH� VRXV� FHWWH� FRQGLWLRQ�TXH�QRXV�SRXYRQV� OHXU� VRXPHWWUH� GH� YUDLV
SUREOqPHV��F
HVW�j�GLUH�GHV�TXHVWLRQV�GRQW�LOV�QH�YRLHQW�SDV�LPPpGLDWHPHQW�FRPPHQW�OHV�UpVRX�
GUH�

(YDOXHU�OHV�GpPDUFKHV��F
HVW�SUDWLTXHU�XQH�pYDOXDWLRQ�IRUPDWLYH�j�FRQGLWLRQ�TXH�FHV�GpPDUFKHV
VRLHQW�VLWXpHV�SDU�UDSSRUW�j�XQ�FDGUH�GH�UpIpUHQFH�WKpRULTXH��FHOXL�GH�OD�PRGpOLVDWLRQ�GH�OD�UpVROX�
WLRQ�G
XQ�SUREOqPH� UDSSHOp� SOXV� KDXW��0R\HQQDQW� TXHOTXHV� SUpFDXWLRQV�� FHOD� SHUPHW� DXVVL� XQH
pYDOXDWLRQ�FHUWLILFDWLYH�HQ�IRXUQLVVDQW�DX�FRQVHLO�GH�FODVVH�QRQ�GHV�QRWHV�FKLIIUpHV��PDLV�XQ�SURILO
GHV�FRPSpWHQFHV�DFTXLVHV�SDU�XQ�pOqYH�

2Q�WURXYHUD�j�OD�VHFWLRQ���O
HVVHQWLHO�GH�QRV�UpIOH[LRQV�JpQpUDOHV�FRQFHUQDQW�OD�TXHVWLRQ�GH�O
pYD�
OXDWLRQ��DLQVL�TX
XQ�H[HPSOH�G
DSSOLFDWLRQ�j�O
pYDOXDWLRQ�GHV�pOqYHV�D\DQW�UHoX�O
HQVHLJQHPHQW�GHV
SUREDELOLWpV�GpFULW�j�OD�VHFWLRQ����/H�UDSSRUW�FRPSOHW�GH�QRWUH�UHFKHUFKH�FRPSRUWH�G
DXWUHV�H[HP�
SOHV�G
pYDOXDWLRQ��SDU�H[HPSOH�j�SDUWLU�GH�GRVVLHUV�SURMHWV�RX�GH�TXHVWLRQQDLUHV�SOXV�LPSRUWDQWV�
,O�FRPSRUWH�pJDOHPHQW�XQH�VHFWLRQ�FRQVDFUpH�j�GHV�RXWLOV�SpGDJRJLTXHV�j�O
LQWHQWLRQ�GHV�HQVHL�
JQDQWV�GpVLUHX[�GH�SUREOpPDWLVHU�GHV�VpTXHQFHV�G
HQVHLJQHPHQW�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

���81(�,1752'8&7,21�$8�352'8,7�0$75,&,(/

�����3UpVHQWDWLRQ�JpQpUDOH�GH�O
H[SpULHQFH

/D� VpTXHQFH� G
HQVHLJQHPHQW� DYDLW� SRXU� REMHFWLI� G
LQWURGXLUH� OH� SURGXLW�PDWULFLHO� j� SDUWLU� G
XQH
VLWXDWLRQ� GDQV� ODTXHOOH� OHV� SXLVVDQFHV� G
XQH� PDWULFH� UHYrWDLHQW� XQH� VLJQLILFDWLRQ� SDUWLFXOLqUH�
/
pQRQFp�UHWHQX�HVW�UHSURGXLW�FL�GHVVRXV��WHO�TX
LO�IXW�VRXPLV�DX[�pOqYHV��IDF�VLPLOH�G
XQ�ILFKLHU�Ma-
ple��

/HV�OHoRQV�RQW�pWp�GRQQpHV�j�O
eFROH�'HFURO\�j�8FFOH�SDU�0��)UDQFLV�0LFKHO��GDQV�XQH�FODVVH�GH��H

DQQpH� ��� SpULRGHV� GH�PDWKpPDWLTXH� SDU� VHPDLQH��� &LQT� KHXUHV� GH� FRXUV� RQW� pWp� FRQVDFUpHV� j
O
pWXGH�GH�FHWWH�VLWXDWLRQ�OHV��������HW����RFWREUH�������/D�FODVVH�FRPSUHQDLW����pOqYHV�TXL�HQWUH�
WHQDLHQW�DYHF�OHXU�SURIHVVHXU�GHV�UDSSRUWV�©�GpWHQGXV�ª���LOV�Q
RQW�GRQF�SDV�pWp�VXUSULV�SDU�OD�SUp�
VHQFH�G
XQ�REVHUYDWHXU�GDQV�OD�FODVVH�HW��OHXU�FRPSRUWHPHQW�QH�V
HQ�HVW�SDV�WURXYp�PRGLILp��7RXV
OHV� pOqYHV� GLVSRVDLHQW� � G
XQH� FDOFXODWULFH�Hewlett-Packard� ��� *;�� ,OV� pWDLHQW� pJDOHPHQW
KDELWXpV�DX�ORJLFLHO�Maple�GRQW�LOV�FRQQDLVVDLHQW�OD�V\QWD[H�

$XSDUDYDQW��OHV�pOqYHV�DYDLHQW�GpMj�DSSULV�j�FDOFXOHU�O
LPDJH�G
XQ�pOpPHQW�GH�R��SDU�OD�WUDQVIRUPD�
WLRQ� OLQpDLUH� DVVRFLpH� j� XQH�PDWULFH�� /H� SUREOqPH� SUpVHQWp� QH� V
LQVFULYDLW� QpDQPRLQV� SDV� GDQV
OHXUV�KDELWXGHV���OH�FRQWH[WH�GH�OD�VLWXDWLRQ�pWDLW�LFL�XQ�SHX�SOXV�UpDOLVWH��PrPH�VL�RQ�QH�OHXU�GH�
PDQGDLW�SDV�GH�PRGpOLVHU�HX[�PrPHV�OD�VLWXDWLRQ�

'DQV�XQH�SRSXODWLRQ�G
RLVHDX[��RQ�QRWH�SRXU�FKDTXH�DQQpH��

[��OH�QRPEUH�GH�MHXQHV��IHPHOOHV��
\��OH�QRPEUH�GH�IHPHOOHV�
D��OD�SURSRUWLRQ�GH�MHXQHV�TXL�QH�VRQW�SDV�DGXOWHV�DSUqV�XQ�DQ�
E��OH�QRPEUH�PR\HQ�GH�MHXQHV�LVVXV�G
XQH�IHPHOOH�
F��OD�SURSRUWLRQ�GH�MHXQHV�GHYHQDQW�DGXOWHV�
G��OD�SURSRUWLRQ�GH�IHPHOOHV�VXUYLYDQWHV�

[� �D�[���E�\
\� �F�[���G�\

/H�QRPEUH�GH�PkOHV�HVW�VXSSRVp�pJDO�DX�QRPEUH�GH�IHPHOOHV�

'DQV�OHV�FDV��SDUWLFXOLHUV�VXLYDQWV��RQ�GHPDQGH�GH�GRQQHU�FKDTXH
IRLV�XQH�LQWHUSUpWDWLRQ�GDQV�OHV�WHUPHV�GX�SUREOqPH�SRVp��GH
UHFKHUFKHU�FRPPHQW�OHV�SRSXODWLRQV�GH�IHPHOOHV�HW�GH�MHXQHV
pYROXHQW�HW�GH�GpWHUPLQHU�VL�OH�UDSSRUW�IHPHOOHV�MHXQHV�WHQG�j
VH�VWDELOLVHU��

!�7� �PDWUL[�>>2��@�>��2@@��
!�7� �PDWUL[�>>2��@�>���@@��
!�7� �PDWUL[�>>2��@�>�����@@��
���



___________________________________________________________________________
5 Des compétences terminales en mathématique II

___________________________________________________________________________

/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

�����'pURXOHPHQW�GHV�VpDQFHV�GH�FRXUV

'DQV�WRXWH�OD�VXLWH��O
DEUpYLDWLRQ�©�)0�ª�GpVLJQH�0��)UDQFLV�0LFKHO�

3UHPLqUH�VpDQFH

&HWWH�VpDQFH�V
HVW�pWDOpH�VXU�GHX[�SpULRGHV�GH����PLQXWHV��VDQV�LQWHUUXSWLRQ��OH�OXQGL����RFWREUH�

)0�GLVWULEXH�DX[�pOqYHV�O
pQRQFp�GX�SUREOqPH��$SUqV�XQH�UDSLGH�OHFWXUH��LO�pFULW�DX�WDEOHDX�OHV
IRUPXOHV
WRXW�HQ�OHV�LOOXVWUDQW�SDU�GHV�H[HPSOHV�QXPpULTXHV�HQ�UpIpUHQFH�j�OD�UpDOLWp��,O�IDLW�REVHUYHU�TXH�OHV
QRWDWLRQV��x
��HW��y’��PHWWHQW�O
DFFHQW�VXU�XQ�FKDQJHPHQW�G
pWDW��FRQWUDLUHPHQW�j�OD�QRWDWLRQ�HQ��x
HW��y �GH�O
pQRQFp�RULJLQDO��FDUDFWpULVWLTXH�GH�O
pFULWXUH�LQIRUPDWLTXH�

,O�UDSSHOOH�TXH�OH�EXW�GH�O
H[HUFLFH�HVW�G
pWXGLHU�O
pYROXWLRQ�GH�OD�SRSXODWLRQ�G
RLVHDX[�GDQV�OHV�VL�
WXDWLRQV�FRUUHVSRQGDQW�DX[�PDWULFHV�GRQQpHV�VXU�OD�IHXLOOH��DX�GpSDUW�GH�FDOFXOV�DQDORJXHV�j�FHX[
GpMj�UpDOLVpV�SUpFpGHPPHQW�DX�FRXUV�

/H�WUDYDLO�HVW�HQWDPp�DYHF�OD�SUHPLqUH�PDWULFH

)0�Q
D�H[SUHVVpPHQW�SDV�GRQQp�GH�FRQGLWLRQV� LQLWLDOHV�SRXU� OD�SRSXODWLRQ��8QH�pOqYH�GHPDQGH
G
HPEOpH�GH�TXHO�SRLQW� LO� IDXW�SDUWLU�"�8Q�DXWUH�pOqYH�SURSRVH� ��6L�RQ�D�XQH� IHPHOOH�SRXU�GHX[� MHXQHV�� OH
UDSSRUW�VHUD�GH�����

)0�OXL�VXJJqUH�G
HVVD\HU�GH�SURXYHU�VRQ� LGpH��/D�GLVFXVVLRQ�HQWUH�pOqYHV�V
DQLPH��$�SDUWLU�G
XQ
SRLQW�GH�GpSDUW�DUELWUDLUH��

XQ��pOqYH�FDOFXOH�OHV�YDOHXUV�GH�x�HW�y�SRXU�OHV�DQQpHV�VXLYDQWHV�HW�REWLHQW�XQ�JUDSKLTXH�HQ�HVFD�
OLHU��8Q�pOqYH�GHPDQGH�FRPELHQ�GH�SRLQWV�LO�IDXW�GHVVLQHU��HW�)0�UpSRQG��©�$VVH]�SRXU�YRLU�VL�oD�VH
VWDELOLVH� ª��'DQV�XQ�SUHPLHU� WHPSV��SHUVRQQH�QH�SDUW�G
XQ�SRLQW�GRQW�XQH�GHV�FRRUGRQQpHV� VRLW
QXOOH��3XLV��XQ�pOqYH�SDUW�GH���������(QILQ��)0�UHSRUWH�DX�WDEOHDX�FH�TX
LO�YRLW�OH�SOXV�VRXYHQW�DS�
SDUDvWUH�GDQV�OHV�FDKLHUV��j�VDYRLU�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

8QH�GLVFXVVLRQ�V
HQVXLW�DORUV�TXDQW�DX�UpDOLVPH�GX�UpVXOWDW��UHWRXU�j�OD�SRSXODWLRQ�G
RLVHDX[��DILQ
GH�OH�YDOLGHU��/D�FRQFOXVLRQ�HQ�HVW�TXH��DYHF�OD�PDWULFH�FRQVLGpUpH�LFL��LO�Q
\�D�DXFXQH�PRUWDOLWp�GH
MHXQH��TXH�WRXV�OHV�MHXQHV�GHYLHQQHQW�DGXOWHV�HW�TXH�WRXWHV�OHV�IHPHOOHV�PHXUHQW�DSUqV�DYRLU�SRQ�
GX�

3RXU�OD�PrPH�PDWULFH��OHV�pOqYHV�HVVDLHQW�G
DXWUHV�SRLQWV�GH�GpSDUW��FRPPH�SDU�H[HPSOH��������)0
GHPDQGH�DORUV�DX[�pOqYHV�GH�FRPSDUHU�OHV�GLIIpUHQWV�JUDSKLTXHV�HQ�IRQFWLRQ�GX�SRLQW�GH�GpSDUW�
3RXU�FH� IDLUH�� LO� VXJJqUH�GH�SUpFLVHU� OH�GHVVLQ� HQ�SUHQDQW�XQH�SOXV� JUDQGH� pFKHOOH� HW�GHV�SRLQWV
LQWHUPpGLDLUHV��$�FH�VWDGH�GX�WUDYDLO��OHV�FDOFXODWULFHV�QH�VHUYHQW�TXH�QXPpULTXHPHQW��HW�OHXUV�SRV�
VLELOLWpV�JUDSKLTXHV�RX�GH�SURJUDPPDWLRQ�QH�VRQW�SDV�H[SORLWpHV��)0�UHIRUPXOH�VD�GHPDQGH�

'H�TXHO�SRLQW�IDXW�LO�SDUWLU�SRXU�TXH�OH�UDSSRUW��IHPHOOHV�MHXQHV��UHVWH�FRQVWDQW�DQQpH�DSUqV�DQQpH"

,O�pFULW�DX�WDEOHDX�O
pYROXWLRQ�G
XQH�SRSXODWLRQ�FRPSUHQDQW�DX�GpSDUW����MHXQHV�HW���IHPHOOHV��DLQVL
TXH
OD�YDOHXU�GX�UDSSRUW��IHPHOOHV�MHXQHV�GXUDQW�OHV�FLQT�SUHPLqUHV�DQQpHV��

-HXQHV��x� )HPHOOHV��y� 5DSSRUW�y/x
�� � ���
�� �� �
�� �� ���
�� �� �
�� �� ���
« « «

8Q�pOqYH�HVVD\H�OH�SRLQW��(1.5, 1) ������YLWH�FRQYHUWL�HQ��(15, 10)��SRXU�FDXVH�GH�QRQ�UpDOLVPH�����
TXL�GRQQH�XQH�VXFFHVVLRQ�GH�UDSSRUWV�SOXV�SURFKHV���2/3�HW��3/4���3HWLW�j�SHWLW��OHV�pOqYHV�SDUWHQW
GX�SRLQW��(14, 10)��SXLV�GX�SRLQW��(141, 100)���«��/D�PpWKRGH�GpJDJpH�SDU�OHV�pOqYHV�FRQVLVWH�j
UHOLHU�j�FKDTXH�QRXYHOOH�pWDSH�OHV�PLOLHX[�GHV�VHJPHQWV�GHVVLQpV�VXU�OH�JUDSKLTXH�j�O
pWDSH�SUpFp�
GHQWH��'H�FHWWH�PDQLqUH��RQ�VH�UDSSURFKH�G
XQH�GURLWH��HW�XQ�pOqYH�SHQVH�DX�UDSSRUW��1 /√2���PDLV
SDU�SXUH�LQWXLWLRQ�HW�VDQV�SDUYHQLU�j�VH�MXVWLILHU�

)0�SURSRVH�G
DUUrWHU�OHV�FDOFXOV�HW�GH�FRPPHQFHU�j�UpGLJHU�FH�TXL�D�pWp�WURXYp��,O�SUHQG
1000/1414��FRPPH�DSSUR[LPDWLRQ�GH�1 /√2��HW�OHV�pOqYHV�FRQVWDWHQW�TX
DYHF�FH�UDSSRUW��OD�SUR�
SRUWLRQ�GH�MHXQHV�GDQV�OD�SRSXODWLRQ�HVW�VWDEOH�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

(QILQ��)0�GHPDQGH�GH�WUDLWHU�OD�VHFRQGH�PDWULFH�VXU�OH�PrPH�SULQFLSH��PDLV�OH�UDSSRUW�GH�VWDEL�
OLWp�HVW�pYLGHQW�j�WURXYHU�SXLVTX
LO�V
DJLW�GH�����&HW�H[HUFLFH�VHUD�ODLVVp�HQ�WUDYDLO�GH�SUpSDUDWLRQ�j
GRPLFLOH�SRXU� OH� OHQGHPDLQ��DYHF�SRXU�FRQVLJQH�GH�SUHQGUH�GHV�pFKHOOHV� WUqV�JUDQGHV��G
HVVD\HU
GLYHUV�SRLQWV�GH�GpSDUW�HW�QRWDPPHQW�OH�SRLQW��(10,100)�

6HFRQGH�VpDQFH

&HWWH�VpDQFH�QH�V
pWDOH�TXH�VXU�XQH�VHXOH�SpULRGH�GH����PLQXWHV��)0�FRPPHQFH�OH�FRXUV�HQ�GH�
PDQGDQW�GH�GpWHUPLQHU�OD�SHQWH�GH�OD�GLUHFWLRQ�GH�VWDELOLWp�SRXU�OD�PDWULFH

/HV� pOqYHV� HQWDPHQW� OH�FDOFXO� HW� OD� UpSRQVH��REWHQXH� VDQV� JUDQG�GpODL�� HVW� pFULWH� DX� WDEOHDX�SDU
-pU{PH��

)0�HQFKDvQH�DORUV�VXU�OD�TXHVWLRQ�TXL�YD�WHQLU�OHV�pOqYHV�HQ�KDOHLQH�SHQGDQW�SUHVTXH�WRXWH�OD�VXLWH
GX�FRXUV��

6L�RQ�REVHUYH�OH�SKpQRPqQH��QRQ�SDV�WRXV�OHV�DQV�PDLV�ELHQ�WRXV�OHV��GHX[�DQV��TXHOOH�HVW
OD�PDWULFH�TXL�GpFULW�OD�WUDQVIRUPDWLRQ�FRUUHVSRQGDQWH�"

,O�V
HQVXLW�XQH�SpULRGH�GH�WkWRQQHPHQWV�HW�GH�EULFRODJHV��O
XQ�SURSRVH�GH�PXOWLSOLHU�WRXV�OHV�FRHI�
ILFLHQWV�GH�OD�PDWULFH�SDU������XQ�DXWUH�VXJJqUH�G
pOHYHU�WRXV�OHV�FRHIILFLHQWV�DX�FDUUp��HWF��/D�VLWXD�
WLRQ�GHYLHQW�SHX�j�SHX�FKDRWLTXH��)0�UHSUHQG�GRQF�OD�SDUROH��HW�UHIRUPXOH�OD�TXHVWLRQ��HQ�O
LOOXV�
WUDQW� SDU� VRQ� LQWHUSUpWDWLRQ� JUDSKLTXH��'DQV� XQ� SUHPLHU� WHPSV�� FHOD� Q
D� SDV� G
HIIHWV� QRWDEOHV�
3RXU�XQH�ERQQH�PRLWLp�G
pOqYHV��O
LQWHUYHQWLRQ�GH�)0�Q
D�IDLW�TXH�UHODQFHU�XQH�HVSqFH�GH�MHX�GH
KDVDUG��0DLV�SRXU�G
DXWUHV��XQH� LGpH�QRXYHOOH�FRPPHQFH�j�IDLUH�VRQ�FKHPLQ� �� LO�GRLW�\�DYRLU�XQ
DOJRULWKPH�TXL��DX�GpSDUW�GH� OD�PDWULFH�RULJLQHOOH��SHUPHW�GH�FDOFXOHU� OD�PDWULFH�GHPDQGpH��&HU�
WDLQV�WHVWHQW�OHV�PDWULFHV�GpMj�SURSRVpHV��FIU��FL�GHVVXV���HW�REVHUYHQW�TX
HOOHV�QH�FRQYLHQQHQW�PD�
QLIHVWHPHQW�SDV�

/H�FRXUV�WRXFKH�j�VD�ILQ��HW�)0�SURSRVH�OH�SUREOqPH������WRXMRXUV�VDQV�VROXWLRQ������FRPPH�SUp�
SDUDWLRQ��WUDYDLO�j�GRPLFLOH��SRXU�OH�OHQGHPDLQ��$�FH�PRPHQW��XQ�pOqYH�VLJQDOH�TX
HQ�LQWURGXLVDQW
OD�PDWULFH�GDQV�VD�FDOFXODWULFH��HW�HQ��©�SRXVVDQW�VXU�OD�WRXFKH�G
pOpYDWLRQ�DX�FDUUp�ª��LO�REWLHQW�XQH
QRXYHOOH�PDWULFH�TXL�VHPEOH�OD�ERQQH��0DLV�LO�HVW�LQFDSDEOH�GH�IRXUQLU�OD�PRLQGUH�VLJQLILFDWLRQ�j
FH�TX
LO�FRQVLGqUH�FRPPH�XQ�©�FRXS�GH�YHLQH�ª���)0�UHODQFH�DORUV�OH�VXMHW�GH�OD�SUpSDUDWLRQ�SRXU�OH
OHQGHPDLQ��HQ�SURSRVDQW�TXH�FKDFXQ�HVVDLH�GH�FRPSUHQGUH�FH�TXH�OD�PDFKLQH�D�ELHQ�SX�UpDOLVHU
FRPPH�RSpUDWLRQ�SRXU�TXH�©�oD�PDUFKH�ª�"�,O�VXJJqUH�HQ�SDUWLFXOLHU�GH�V
LQWHUURJHU�j�SDUWLU�GHV
pTXDWLRQV�GH�OD�WUDQVIRUPDWLRQ�VRXV�MDFHQWH�«
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

7URLVLqPH�HW�GHUQLqUH�VpDQFH

&HWWH�VpDQFH�V
pWDOH�j�QRXYHDX�VXU�GHX[�SpULRGHV�GH����PLQXWHV�OH�PHUFUHGL����RFWREUH��)0�HQ�
WDPH�OD�VpDQFH�HQ�UDSSHODQW�OHV�FRQFOXVLRQV�REWHQXHV�OD�YHLOOH��SRXU�OD�PDWULFH

�OD�FDOFXODWULFH�D�IRXUQL�FRPPH�FDUUp

4XHOOH�PpWKRGH�XWLOLVH�W�HOOH"�3OXVLHXUV�pOqYHV�RQW�UpIOpFKL�j�OD�TXHVWLRQ��PDLV�FRQWUDLUHPHQW�j�OD
VXJJHVWLRQ�GH�)0�� LOV� Q
RQW� SDV� FKHUFKp� j� H[SORLWHU� OHV� pTXDWLRQV� GH� OD� WUDQVIRUPDWLRQ�� ,OV� RQW
QpDQPRLQV�GHV�FKRVHV�j�GLUH��8Q�pOqYH�SRVH�O
RSpUDWLRQ��

HW�SURSRVH�XQ�FDOFXO�©�colonne  ×  ligne�ª��

,O�PRQWUH�TXH�FH�FDOFXO�SHUPHW�GH�WURXYHU�O
pOpPHQW�VLWXp�GDQV�OH�FRLQ�VXSpULHXU�JDXFKH�GH�OD�PD�
WULFH�UpVXOWDW�HW�TX
XQ�PrPH�SURFpGp�SHUPHW�GH�WURXYHU�OHV�TXDWUH�pOpPHQWV�GH�FHOOH�FL��,O�DMRXWH
F
HVW�XQ�WUXF��RQ�DXUDLW�DXVVL�ELHQ�SX�IDLUH��ligne × colonne��&HWWH�UHPDUTXH�HQ�DPqQH�XQH�DXWUH�GH�OD
SDUW�G
XQH�DXWUH�pOqYH��FHOD�UDSSHOOH�O
LPDJH�G
XQ�YHFWHXU��

8Q�DXWUH�pOqYH�D�GHPDQGp�DX�ORJLFLHO�Maple�GH�FDOFXOHU�IRUPHOOHPHQW�OH�FDUUp�GH�OD�PDWULFH

,O�D�REWHQX�OD�UpSRQVH

FH�TXL�OH�VDWLVIDLW�DPSOHPHQW�SXLVTXH�FHWWH�IRUPXOH�SHUPHW�GH�FRQILUPHU�OHV�FDOFXOV�QXPpULTXHV
TXL�YLHQQHQW�G
rWUH�SUpVHQWpV�

0DLV�)0�YHXW�DOOHU�SOXV�ORLQ��LO�QH�VXIILW�SDV�GH�WURXYHU�OD�IRUPXOH�GRQQDQW�OH�FDUUp�G
XQH�PDWULFH�
LO�IDXW�DXVVL�OD�MXVWLILHU��,O�pFULW�DX�WDEOHDX

HW�GHPDQGH�OH�FDOFXO�GH��x’’�HW�y’’��FH�TXL�HVW�UpDOLVp�DSUqV�TXHOTXHV�KpVLWDWLRQV��
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

)0�UHYLHQW�DORUV�DX�SUREOqPH�GH�O
pYROXWLRQ�GH�OD�SRSXODWLRQ�G
RLVHDX[�HW�GHPDQGH�GH�WURXYHU�GH

IDoRQ� WKpRULTXH� OD� GURLWH� GH� VWDELOLWp� GH� OD� SURSRUWLRQ� � IHPHOOHV�MHXQHV�� ,O� V
DJLW� GRQF� GH� GpWHUPLQHU
TXHOOH�GRLW�rWUH�FHWWH�SURSRUWLRQ�DX�GpSDUW�SRXU�TX
HOOH�UHVWH�FRQVWDQWH�ORUV�GH�FKDTXH�LWpUDWLRQ�
)0�UDSSHOOH�TXH�SRXU�OD�PDWULFH

OH�UDSSRUW�WURXYp�H[SpULPHQWDOHPHQW��pWDLW�SURFKH�GH��1 /√2.

/D�FODVVH�V
HQJDJH�DORUV�GDQV�XQH�SpULRGH�G
DFWLYLWp�XQ�SHX�FRQIXVH�DX�FRXUV�GH�ODTXHOOH�EHDXFRXS
G
pOqYHV�UHVWHQW�LQDFWLIV��/D�SOXSDUW�GH�FHX[�TXL�VRQW�GDQV�FH�FDV�Q
RQW�HQ�IDLW�SDV�FRPSULV�FH�TXL
OHXU�HVW�GHPDQGp��3RXU�IDLUH�DYDQFHU� OHV�FKRVHV��)0�UHSUHQG�DORUV� OH�FRQWU{OH�GH� OD�VLWXDWLRQ�HW
UpH[SOLTXH�TX
LO�V
DJLW�GH�WURXYHU��x��HW��y��WHOV�TXH

,O�WUDQVIRUPH�HQVXLWH�FHW�pQRQFp�HQ

HQ�PRQWUDQW�TXH�F
HVW� Oj�XQH�DXWUH� IDoRQ�G
H[SULPHU�TXH� OHV�SRLQWV� (x’,y’)� HW� (x,y) � VRQW�DOLJQpV
DYHF�O
RULJLQH�HW�TXH�λ��HVW�OH�IDFWHXU�SDU�OHTXHO�OD�SRSXODWLRQ�YD�rWUH�PXOWLSOLpH�

�,O�V
DJLW�GRQF�j�SUpVHQW�GH�UpVRXGUH�HW�GLVFXWHU�OH�V\VWqPH�FL�GHVVXV��%LHQ�TXH�O
pQRQFp�DLW�DLQVL�pWp
pFODLUFL��XQ�WHPSV�QRQ�QpJOLJHDEOH�V
pFRXOH��DYDQW�TXH�TXHOTXHV�pOqYHV�pFULYHQW�OH�V\VWqPH�VRXV�OD
IRUPH

SXLV�pOLPLQHQW�OD�YDULDEOH��x���DUULYDQW�j��2y = λ²y���G
R���λ² = 2���/HV�YDOHXUV�GH��x��y���DLQVL�TXH��x’
HW��y’���pWDQW�SRVLWLYHV��FH�VRQW�GHV�QRPEUHV�G
RLVHDX[���OD�UDFLQH�FDUUpH�QpJDWLYH�HVW�pOLPLQpH�VDQV
SUREOqPH��0DLV�LO�V
DJLW�HQFRUH�GH�WURXYHU��y / x���F
HVW�PrPH�O
REMHFWLI�pQRQFp�FODLUHPHQW��FH�TXH

                                                          

1 Il est apparu ultérieurement que les élèves n'avaient pas rencontré en 4e année de discussions de systèmes pa-
ramétriques.
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

FHUWDLQV�DYDLHQW�SHXW�rWUH�SHUGX�GH�YXH��2Q�DUULYH�ILQDOHPHQW�j��\���[�� ���√���QRQ�VDQV�GHYRLU
UpH[SOLTXHU�SRXUTXRL���√������ �����√��

/H�SUREOqPH�GH�OD�PDWULFH

pWDQW��DLQVL�pSXLVp��)0�GHPDQGH�DX[�pOqYHV�G
HIIHFWXHU�OH�PrPH�WUDYDLO�SRXU�OD�PDWULFH

8QH�SDUWLH�GH�OD�FODVVH�YD�MXVTX
j�pFULUH�HW�UpVRXGUH�O
pTXDWLRQ�DX[�YDOHXUV�SURSUHV��8QH�DXWUH�SDU�
WLH�VHPEOH�TXHOTXH�SHX�IDWLJXpH�

�����&RPPHQWDLUHV

$QDO\VDQW�FHWWH�VpTXHQFH�G
HQVHLJQHPHQW��LO�FRQYLHQW�G
DERUG�GH�VH�GHPDQGHU�TXHOOH�D�pWp�����VXU
OHV�SODQV�GLGDFWLTXH�HW�PDWKpPDWLTXH������O
DFWLYLWp�GHV�pOqYHV��HW�FRQVWDWHU�TX
HOOH�D�pWp�IRUW�YDULpH�
&
HVW��VRXYHQW�OH�FDV�ORUV�G
XQH�DFWLYLWp�GH�UpVROXWLRQ�GH�SUREOqPH��PrPH�VL��FRPPH�F
pWDLW�OH�FDV
LFL��OHV�pOqYHV�Q
RQW�SDV�HX�j�PRGpOLVHU�OD�VLWXDWLRQ��HW�VL� OHXU�DFWLYLWp�D�pWp�FRQWU{OpH�G
DVVH]�SUqV
SDU�O
HQVHLJQDQW�

/D�FODVVH�HVW�SDVVpH�SDU�GHV�SKDVHV�GH�UHFKHUFKH��GH�GpFRXYHUWH�HW�GH�PLVH�DX�SRLQW��(OOH�D�HX�j
HIIHFWXHU�GHV�WUDYDX[�WHFKQLTXHV��UpVRXGUH�XQH�pTXDWLRQ�GX�VHFRQG�GHJUp��UpVRXGUH�HW�GLVFXWHU�XQ
V\VWqPH�G
pTXDWLRQV��PXOWLSOLHU�XQH�PDWULFH����×����SDU�XQH�FRORQQH��«����8QH�SDUWLH�GH�VRQ�DFWL�
YLWp�UHOHYDLW�GH�O
KHXULVWLTXH��VLPXOHU�O
pYROXWLRQ�G
XQH�VLWXDWLRQ�VXU�FDOFXODWULFH�SURJUDPPDEOH�RX
VXU�RUGLQDWHXU��GpFRXYULU�j�O
DLGH�G
XQ�ORJLFLHO�OD�IRUPXOH�GRQQDQW�OH�FDUUp�G
XQH�PDWULFH����×����
UHIRUPXOHU
XQ�SUREOqPH�GDQV�XQ�FDGUH�GLIIpUHQW�GX�FDGUH�G
RULJLQH��«���8QH�DXWUH�SDUWLH�HQFRUH�FRQVLVWDLW�HQ
GHV�MXVWLILFDWLRQV�UDLVRQQpHV��MXVWLILHU�OD�IRUPXOH�IRXUQLH�SDU�O
RUGLQDWHXU��UHWURXYHU�SDU�XQ�UDLVRQ�
QHPHQW�OHV�YDOHXUV�WURXYpHV�H[SpULPHQWDOHPHQW��«��

$X�FRXUV�GH�FHV�DFWLYLWpV��FH�VRQW�GHV�FRPSpWHQFHV�GH�QDWXUHV�GLYHUVHV�TXL�RQW�pWp�VROOLFLWpHV��/H
FDUDFWqUH�JOREDO�GH�OD�VLWXDWLRQ�pWXGLpH�UHQG�PDODLVp�G
HQ�GUHVVHU�XQH�OLVWH�TXL�QH�VDXUDLW�GH�WRXWHV
IDoRQV�rWUH�TXH�TXDOLWDWLYH��,O�VHUDLW�HQ�HIIHW�WRWDOHPHQW�LPSRVVLEOH�GH�SUpFLVHU�OD�SDUW�UpVHUYpH�j
FKDTXH�W\SH�G
DFWLYLWp�SDU�OHV�pOqYHV�SXLVTXH�FHWWH�SDUW�SHXW�DYRLU�pWp�WUqV�GLIIpUHQWH�G
XQ�pOqYH�j
O
DXWUH�

6XU�OH�SODQ�PDWKpPDWLTXH��OHV�pOqYHV�RQW�UHQFRQWUp�GHV�QRWLRQV�QRXYHOOHV��SURGXLW�PDWULFLHO�GDQV
OH�FDV�GX�FDUUp�G
XQH�PDWULFH��GURLWH�LQYDULDQWH�SDU�XQH�WUDQVIRUPDWLRQ�OLQpDLUH��YHFWHXU�SURSUH�HW
YDOHXU�SURSUH��VXLWHV�GH�QRPEUHV�HW�VXLWHV�GH�YHFWHXUV��FRQYHUJHQFH�G
XQH�VXLWH��&HV�QRWLRQV�Q
RQW
pWp� TXH� UHQFRQWUpHV�� HW�PDQLSXOpHV� OH� SOXV� VRXYHQW� j� XQ� QLYHDX� HVVHQWLHOOHPHQW� SURFpGXUDO�� /H
SDVVDJH� DX� VWDGH� VWUXFWXUDO� QpFHVVLWHUD� GHV� DFWLYLWpV� VXSSOpPHQWDLUHV� DSUqV� OHVTXHOOHV� RQ� SRXUUD
FRQVLGpUHU�TXH� OHV�QRWLRQV�VRQW�j�SHX�SUqV� IL[pHV��&H�Q
HVW�TX
j�FH�PRPHQW�TX
RQ�SHXW�HVSpUHU
TX
HOOHV�GHYLHQGURQW�UpHOOHPHQW�RSpUDWLRQQHOOHV�

6L�QRXV�YRXORQV�VLWXHU�FHWWH�VpTXHQFH�G
HQVHLJQHPHQW�SDU�UDSSRUW�DX�PRGqOH�WKpRULTXH�SURSRVp
SRXU�OD�SUREOpPDWLVDWLRQ�GX�FRXUV�GH�PDWKpPDWLTXH��QRXV�SRXYRQV�FRQVLGpUHU�TXH�SRXU� OD�SOX�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

SDUW�GHV�pOqYHV�GH�OD�FODVVH�GH�)0��OD�SKDVH�G
LQWpULRULVDWLRQ�GHV�QRWLRQV�QRXYHOOHV�D�FHUWDLQHPHQW
pWp�GpSDVVpH�HW�TXH�SRXU�SOXVLHXUV�G
HQWUH�HX[��OD�SKDVH�GH�FRQGHQVDWLRQ�D�pWp�ODUJHPHQW�HQWDPpH�
&RPSWH�WHQX�GH�OD�VpTXHQFH�DLQVL�VRXPLVH�DX[�pOqYHV�QH�FRPSRUWDLW�HQ�IDLW�TX
XQ�VHXO�SUREOqPH�j
UpVRXGUH�����ELHQ�TX
LO�VRLW�VXVFHSWLEOH�GH�SURORQJHPHQWV������LO�VHUDLW�KDVDUGHX[�GH�FRQVLGpUHU�TXH
OD� SKDVH� GH� UpLILFDWLRQ� D� pWp� DWWHLQWH�� /HV� FRPSpWHQFHV� GLVFLSOLQDLUHV� YLVpHV� GRLYHQW� FRQWLQXHU
G
rWUH�GpYHORSSpHV�

���35(0,(5(�5(1&2175(�$9(&�/(6�352%$%,/,7(6

)DLUH� GpFRXYULU�� HQ� FODVVH� GH� FLQTXLqPH�� OHV� SULQFLSDOHV� QRWLRQV� GH� EDVH� UHODWLYHV� DX� FDOFXO� GHV
SUREDELOLWpV�Q
HVW�SDV�FKRVH�DLVpH��$X�WUDYHUV�GH�UpVROXWLRQV�GH�SUREOqPHV��QRXV�DYRQV� WHQWp�GH
UHOHYHU�FH�GpIL��WRXW�HQ�PHWWDQW�O
DFFHQW�VXU�OH�WUDYDLO�SHUVRQQHO�GHV�pOqYHV��/
HPSKDVH�D�pWp�PLVH
VXU�O
XWLOLVDWLRQ�GHV�DUEUHV�

/D�VpTXHQFH�SUpVHQWpH�FL�GHVVRXV�D�pWp�H[SpULPHQWpH�j�O
$WKpQpH�5R\DO�GH�0RQV�GDQV�OD�FODVVH�GH
0��3DXO�'HFKDPSV�HW�j�O
(FROH�,QWHUQDWLRQDOH�GX�6KDSH��GDQV�OD�FODVVH�GH�0��3LHUUH�/HSRXUFT�

�����0LVH�HQ�WUDLQ

'DQV�FHWWH�SKDVH�G
LQWpULRULVDWLRQ��QRXV�SURSRVRQV�DX[�pOqYHV�WURLV�FDOFXOV�GH�SUREDELOLWpV�j�O
RF�
FDVLRQ�G
H[SpULHQFHV�VLPSOHV��,O�HVW�LPSRUWDQW�TXH�GH�WHOOHV�PDQLSXODWLRQV�VRLHQW�UpDOLVpHV�HIIHFWL�
YHPHQW�GDQV�OHV�FODVVHV��RQ�QH�SHXW�VH�FRQWHQWHU�GH�OHV�VLPXOHU�RX�GH�OHV�LPDJLQHU��2Q�SHXW�DXVVL
VH�GHPDQGHU�VL�FH�Q
HVW�SDV�DX�FRXUV�GX�VHFRQG�GHJUp��YRLUH�GqV�OD�ILQ�GX�SUHPLHU�GHJUp��TXH�FHV
H[SpULHQFHV�VHUDLHQW�OHV�SOXV�IUXFWXHXVHV�

'DQV�OD�SUHPLqUH��SLOH�RX�IDFH���OD�SUREDELOLWp�j�GpWHUPLQHU�HVW�FRQQXH�GH�WRXV��'DQV�OD�GHX[LqPH
�OH�WXEH�GH�O
pWp���FDOFXOHU�OD�SUREDELOLWp�GHPDQGH�XQ�SHX�GH�UpIOH[LRQ��(QILQ��GDQV�OD�WURLVLqPH��OD
SXQDLVH�UHEHOOH���OD�GpWHUPLQDWLRQ�GH�OD�SUREDELOLWp�QpFHVVLWH�XQH�H[SpULHQFH�

([SpULHQFH�����OH�SLOH�RX�IDFH

&KDTXH� pOqYH� UpDOLVH� ��� MHWV� HW� FRPSOqWH� GHV� GLDJUDPPHV� PRQWUDQW� OD� FRQYHUJHQFH� GH� OD� IUp�
TXHQFH��(Q�FXPXODQW�OHV�UpVXOWDWV�REWHQXV�SDU�O
HQVHPEOH�GHV�pOqYHV�GH�OD�FODVVH��RQ�FRQVWDWH�XQ
UHQIRUFHPHQW�GH�FHWWH�FRQYHUJHQFH��YHUV�1/2��

([SpULHQFH������OH�WXEH�GH�O
pWp

'HX[�ELOOHV�QRLUHV�HW�GHX[�ELOOHV�EODQFKHV�VRQW�HQIHUPpHV�GDQV�XQ�WXEH�F\OLQGULTXH�WUDQVSDUHQW�GRQW�OH�GLDPqWUH�HVW
WHO�TXH�OHV�TXDWUH�ELOOHV�VH�SODFHQW�QpFHVVDLUHPHQW�DX[�VRPPHWV�G
XQ�FDUUp�ORUVTX
RQ�GpSRVH�OH�WXEH�YHUWLFDOHPHQW�VXU
XQH�WDEOH��'DQV�FHV�FRQGLWLRQV��GHX[�W\SHV�GH�FRQILJXUDWLRQ�VRQW�SRVVLEOHV�SRXU�OHV�TXDWUH�ELOOHV�
• RQ�DSSHOOH�VXFFqV�OH�FDV�R��OHV�GHX[�ELOOHV�QRLUHV�VH�WRXFKHQW�
• RQ�DSSHOOH�pFKHF�OH�FDV�R��OHV�GHX[�ELOOHV�QRLUHV�VRQW�GLDPpWUDOHPHQW�RSSRVpHV�
9RLFL�OHV�GHX[�W\SHV�GH�FRQILJXUDWLRQ�SRVVLEOHV��/D�FRQILJXUDWLRQ�$�HVW�XQ�VXFFqV��O
DXWUH�HVW�XQ�pFKHF��2Q�GHPDQGH
GH�FDOFXOHU�OD�SUREDELOLWp�G
XQ�VXFFqV�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

'DQV�XQ�SUHPLHU�WHPSV��O
H[SpULHQFH�HVW�UpDOLVpH�HQ�FODVVH�VXU�OH�PrPH�PRGqOH�TXH�O
H[SpULHQFH���
2Q�GHPDQGH�HQVXLWH�DX[�pOqYHV�GH�MXVWLILHU�OH�UpVXOWDW�REWHQX�

1RWRQV�TXH� OD�SOXSDUW�GHV�pOqYHV�SHQVDLHQW�D�SULRUL�TXH� OHV�SUREDELOLWpV�G
pFKHF�HW�GH�VXFFqV�YD�
ODLHQW�WRXWHV�GHX[�������8Q�pOqYH�D�GLW��RQ�JDJQH�SOXV�VRXYHQW�TX
RQ�QH�SHUG��HW�SRXUWDQW�LO�Q
\�D
TXH�GHX[�SRVVLELOLWpV��

([SpULHQFH�����OD�SXQDLVH�UHEHOOH

&RPPHQW�SHXW�RQ�FDOFXOHU�OD�SUREDELOLWp�TX
XQH�SXQDLVH�WRPEH�©�SRLQWH�HQ�O
DLU�ª�"

�����9pULWDEOH�HQWUpH�HQ�PDWLqUH

1RXV�DERUGRQV�HQVXLWH� OD�SKDVH�GH�FRQGHQVDWLRQ�j� WUDYHUV� WRXWH�XQH� VpULH�GH�SUREOqPHV��$YHF
FHUWDLQHV� FODVVHV�� LO� SRXUUDLW� HQFRUH� VH� UpYpOHU� QpFHVVDLUH� GH� UpDOLVHU�PDWpULHOOHPHQW� OD� SUHPLqUH
H[SpULHQFH�GpFULWH�

8Q�SUREOqPH�ELHQ�FLEOp��

$SUqV�V
rWUH�H[HUFp�VXU�GHV�URXHV�©�VLPSOHV�ª���OHV�pOqYHV�VRQW�LQYLWpV�j�WUDYDLOOHU�DYHF�OD�URXH�VXL�
YDQWH�

/HV�SUHPLqUHV�TXHVWLRQV�SRUWHQW� VXU� O
H[SpULHQFH� FRQVLVWDQW� j� ODQFHU� OD� URXH�XQH� VHXOH� IRLV�� HQ�
VXLWH��RQ�HIIHFWXH�GHX[�ODQFHUV�VXFFHVVLIV��FH�TXL�RIIUH�XQ�SUHPLHU�FRQWDFW�DYHF�XQ�DUEUH�FRPPH
FHOXL�FL��

�OD�IRLUH�� O
XQ�GHV� MHX[�SURSRVpV�HVW
GH�IDLUH�WRXUQHU�XQH�URXH�VHPEODEOH�j
FH�PRGqOH� DXWRXU� GH� VRQ� FHQWUH�� HW� GH
UHJDUGHU�TXHOOH�]RQH�HVW�GpVLJQpH�SDU�OH
FXUVHXU�IL[H�

/
DPSOLWXGH�GH�O
DQJOH�GpILQLVVDQW
OD�]RQH��
• Q����HVW�GH�����
• Q����HVW�GH������
• Q����HVW�GH������
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

(Q�VHOOH�SRXU�OH�SUREOqPH�GX�WLHUFp��

2Q�IDLW�FRXULU���FKHYDX[�HW�WRXV�OHV�FODVVHPHQWV�j�O
DUULYpH�RQW�OD�PrPH�SUREDELOLWp�GH�VH�SURGXLUH�
• 4XHOOH�HVW�OD�SUREDELOLWp�G
REWHQLU�OH�WLHUFp�GDQV�O
RUGUH�"
• (W�VL�O
RUGUH�Q
D�SDV�G
LPSRUWDQFH�"
• 'DQV�OH�FDV�R��O
RUGUH�Q
D�SDV�G
LPSRUWDQFH��TXHOOH�HVW�OD�SUREDELOLWp�G
DYRLU�FKRLVL�XQ�FKHYDO�IDLVDQW�SDUWLH�GX

WLHUFp�HW�GHX[�SHUGDQWV�"

/D�UpVROXWLRQ�HQ�FODVVH�IXW�GpOLFDWH��7UqV�SHX�G
pOqYHV�GHVVLQHQW�G
HPEOpH�XQ�DUEUH��$SUqV�GLVFXV�
VLRQ��LO�YLHQW�
• XQ�DUEUH�©�FRPSOHW�ª���OHV����WLHUFpV�GLIIpUHQWV�VRQW�UHSUpVHQWpV��
• FH�PrPH�DUEUH�FRPSOHW�GDQV�OHTXHO�OHV�EUDQFKHV�LQXWLOHV�RQW�pWp�WURQoRQQpHV�
• HQILQ��O
DUEUH�FRQFLV�VXLYDQW�

/
DUEUH�FRQFLV�HVW�ORLQ�G
rWUH�LQWXLWLI�SRXU�OHV�pOqYHV��HW�PHW�FHX[�FL�PDO�j�O
DLVH��

6L�RQ�IDLW�XQH�SHWLWH�HUUHXU��WRXW�WRPEH�j�O
HDX��
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

/H�SUREOqPH�GX�:LOJDPH

$X�SD\V�GH�0DWKODQG��OH�MHX�GX�:LOJDPH�VH�SUDWLTXH�j�O
DLGH�GH�JULOOHV�FRQVWLWXpHV�GH����FDVHV�QXPpURWpHV�GH���j
����GRQW�FLQT�GRLYHQW�rWUH�FRFKpHV�
/RUV�G
XQ�WLUDJH����QXPpURV�GLWV�©�JDJQDQWV�ª�HW�XQ�QXPpUR�GLW�©�VXEVLGLDLUH�ª�VRQW�H[WUDLWV�G
XQH�XUQH��9RXV�rWHV
JDJQDQW�DX�UDQJ�
�� VL�YRXV�DYH]�FRFKp�OHV���QXPpURV�JDJQDQWV�
�� VL�YRXV�DYH]�FRFKp�DX�PRLQV���GHV���QXPpURV�JDJQDQWV�HW�OH�VXEVLGLDLUH�
�� VL�YRXV�DYH]�FRFKp�H[DFWHPHQW���GHV���QXPpURV�JDJQDQWV��VDQV�OH�VXEVLGLDLUH�
9RXV�rWHV�SHUGDQW�GDQV�WRXV�OHV�DXWUHV�FDV�

8Q� MRXHXU� LQYpWpUp� SUpWHQG� TXH� OD� SUREDELOLWp� GH� JDJQHU� YDXW� 11/3003� DX� UDQJ� ��� 41/3003� DX� UDQJ� ��
180/3003�DX�UDQJ���HW�TXH�FHOOH�GH�SHUGUH�YDXW�2772/3003�
• 9pULILH]�TXH�OHV�DIILUPDWLRQV�GX�MRXHXU�LQYpWpUp�VRQW�FRUUHFWHV�
• 3RXUTXRL�OD�VRPPH�GHV�SUREDELOLWpV�HVW�HOOH�SOXV�JUDQGH�TXH���"
• &RPPHQW�SRXUUDLW�RQ�PRGLILHU�OHV�UqJOHV�SRXU�TXH�FHWWH�VRPPH�VRLW�pJDOH�j���"
• $GDSWH]�OHV�SUREDELOLWpV�FDOFXOpHV�SDU�OH�MRXHXU�LQYpWpUp�SRXU�OHV�UHQGUH�FRQIRUPHV�DX[�QRXYHOOHV�UqJOHV�

&LWRQV��SDU� H[HPSOH�� XQH�PDQLqUH�GH� UpVRXGUH� OD�SUHPLqUH�TXHVWLRQ�GRQW� OD�SDUWLFXODULWp� HVW�GH
V
DSSX\HU�VXU�OHV�YDOHXUV�GX�MRXHXU�LQYpWpUp�

2Q�FDOFXOH�OD�SUREDELOLWp�GH�JDJQHU�DX�UDQJ���
/HV�pOqYHV�DLGpV�GH�OHXU�SURIHVVHXU�FRQVWUXLVHQW�O
DUEUH�VXLYDQW�GDQV�OHTXHO��G��HW������GpVLJQHQW

UHVSHFWLYHPHQW�GHV�QXPpURV�JDJQDQW�HW�QRQ�JDJQDQW�

/D� SUREDELOLWp� GH� O
pYpQHPHQW� UHSUpVHQWp� YDXW� 11/15015�� 8QH� GLVFXVVLRQ� V
HQJDJH� DORUV� SRXU
FRPSUHQGUH�SRXUTXRL�FHWWH�SUREDELOLWp�Q
HVW�SDV�pJDOH�j�OD�YDOHXU�GX�©�MRXHXU�LQYpWpUp�ª��/HV�pOqYHV
DUULYHQW�UDSLGHPHQW�j�OD�FRQFOXVLRQ�TXH�OH�QXPpUR�QRQ�JDJQDQW�Q
D�SDV�QpFHVVDLUHPHQW�pWp�FRFKp
HQ�GHUQLHU�OLHX�HW�TX
LO�\�D�FLQT�FDV�SRVVLEOHV�

�����/D�JURVVH�SLqFH

/HV�SUREOqPHV�SUpFpGHQWV�QH�YLVDLHQW�TX
j�DVVXUHU�OD�PDvWULVH�GX�FRQFHSW�GH�SUREDELOLWp�©�VLPSOH�ª�
1RXV� UHQFRQWURQV� j� SUpVHQW� ���� VDQV� XWLOLVHU� LPPpGLDWHPHQW� FH� YRFDEXODLUH� ���� OHV� FRQFHSWV� GH
SUREDELOLWp�FRQGLWLRQQHOOH�HW�G
pYpQHPHQWV�GpSHQGDQWV�

/H�SUREOqPH�GH�OD�ERQQH�WUDQFKH
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

1RXV�VXJJpURQV�DX[�pOqYHV�G
XWLOLVHU�GHX[�DUEUHV��
�� O
XQ�D�SRXU�SUHPLqUH�VXEGLYLVLRQ�OHV�FODVVHV�HW�SRXU�VHFRQGH�VXEGLYLVLRQ�OD�VLWXDWLRQ�GH�WUDYDLO

�FK{PHXU�RX�SDV���
�� O
DXWUH�SUpVHQWH�OHV�PrPHV�VXEGLYLVLRQV�GDQV�O
RUGUH�LQYHUVH�

&HOD�SHUPHW�G
LQWURGXLUH�QDWXUHOOHPHQW�OD�QRWLRQ�GH�SUREDELOLWp�FRQGLWLRQQHOOH�

8Q�SUREOqPH�DX�IRUPDW�IDPLOLDO

2Q�HVWLPH�TXH�OD�SUREDELOLWp�G
DYRLU�XQ�JDUoRQ�HVW�515/1000��G
R��FHOOH�G
DYRLU�XQH�ILOOH�HVW��485/1000�
4XH�SRXYH]�YRXV�GLUH��SRXU�OHV�IDPLOOHV�GH�GHX[�HQIDQWV��GH�OD�SUREDELOLWp�G
DYRLU��
GHX[�JDUoRQV"
• XQ�JDUoRQ�HW�XQH�ILOOH"
• XQ�JDUoRQ�VDFKDQW�TXH�OH�SUHPLHU�HQIDQW�HVW�XQH�ILOOH"
• XQ�JDUoRQ�VDFKDQW�TXH�OH�SUHPLHU�HQIDQW�Q
HVW�SDV�XQH�ILOOH"

/
XQ�GHV�SURIHVVHXUV�GpPHQW�O
DIILUPDWLRQ�G
XQ�pOqYH��

DYRLU�XQ�JDUoRQ�VDFKDQW�TXH�OH�SUHPLHU�HQIDQW�Q
HVW�SDV�XQH�ILOOH��oD�UHYLHQW�DX�PrPH�TXH�G
DYRLU�GHX[�JDUoRQV

)ODVKEDFN�VXU�OH�SUREOqPH�GH�OD�ERQQH�WUDQFKH

'DQV�OH�SUREOqPH�GH�OD�ERQQH�WUDQFKH��OHV�pYpQHPHQWV�©�DSSDUWHQLU�j�OD�FODVVH�9�ª�HW�©�rWUH�FK{PHXU�ª
pWDLHQW�LQGpSHQGDQWV�

(Q�HIIHW��3(V|C) =�3(V) = 0,16���'H�PDQLqUH�pTXLYDOHQWH�

3DU�FRQWUH��rWUH�FK{PHXU�Q
pWDLW�SDV�LQGpSHQGDQW�GH�OD�WUDQFKH�G
kJH��FDU�SRXU�FH�IDLUH��LO�DXUDLW
IDOOX�

P(C | I)=P(C | II)=P(C | III)=…

/H�WDEOHDX�FL�GHVVRXV�UpVXPH�OD�VLWXDWLRQ�GX�FK{PDJH�HQ�0DWKODQG�

&ODVVH 7UDQFKH�G
kJH 5pSDUWLWLRQ 3URSRUWLRQ�GH
FK{PHXUV

, ���������DQV ��� �
,, ����������DQV ��� ���
,,, ����������DQV ��� ���
,9 ����������DQV ��� ����
9 !����DQV ��� ���

2Q�GHPDQGH�OD�SUREDELOLWp
• SRXU�TX
XQ�KDELWDQW�SULV�DX�KDVDUG�VRLW�XQ�FK{PHXU�IDLVDQW�SDUWLH�GH�OD�FODVVH�,,�
• SRXU�TX
XQ�FK{PHXU�SULV�DX�KDVDUG�IDVVH�SDUWLH�GH�OD�FODVVH�,,�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

3HWLW�DSSpWLW��OD�PRXFKH�IDLW�VRQ�QLG

/
DUEUH�VXLYDQW�HVW�VXJJpUp�SDU�GHV�pOqYHV��

/D�FODVVH��DLGpH�GH�VRQ�SURIHVVHXU��HQWUHSUHQG�OH�FDOFXO�GH�OD�SUREDELOLWp�TXH�OD�PRXFKH�VH�IDVVH
PDQJHU�HQ��C�VDFKDQW�TX
HOOH�HVW�SDUWLH�GH��A��HW�REWLHQW��5/6�

3RXU�FDOFXOHU�OD�GHX[LqPH�SUREDELOLWp��WRXV�OHV�pOqYHV�RQW�UHSULV�GHV�FDOFXOV�VLPLODLUHV�j�FHX[�TXL
SUpFqGHQW��SHUVRQQH�Q
D�SHQVp�j�VH�VHUYLU�GX�UpVXOWDW�FL�GHVVXV�

8Q�pOqYH�GpWHUPLQH�ILQDOHPHQW�TXH�FHWWH�SUREDELOLWp�YDXW�

8QH�PRXFKH�SDUFRXUW�OHV�DUrWHV�G
XQ�WpWUDqGUH��ABCD���(Q�FKDTXH�VRPPHW��HOOH�FKRLVLW�GH�VH�GLULJHU�YHUV�O
XQ
GHV�WURLV�DXWUHV�VRPPHWV�HQ�UHVSHFWDQW�OHV�SUREDELOLWpV�GH�WUDQVLWLRQ�GRQQpHV�GDQV�OH�WDEOHDX�VXLYDQW��OD�SUHPLqUH
FRORQQH�LQGLTXH�OHV�VRPPHWV�GH�GpSDUW���

$ % & '
$ � ��� ��� �
% ��� � ��� ���
& � � � �
' � � � �

/D�PRXFKH�FRPPHQFH�VRQ�SpULSOH�HQ��$�RX�HQ�%��$X[�VRPPHWV�&�HW�'��VH�FDFKHQW�GH�JURVVHV�DUDLJQpHV�TXL
DYDOHQW�OD�PRXFKH�VL�HOOH�SDVVH�j�OHXU�SRUWpH�
4XHOOH�HVW�OD�SUREDELOLWp�TXH�FH�VRLW�O
DUDLJQpH�GX�VRPPHW��&��TXL�JREH�OD�PRXFKH�
• VL�FHOOH�FL�SDUW�GH��$�"
• VL�FHOOH�FL�SDUW�GH��%�"
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

�����&RPPHQWDLUHV

$�O
LVVXH�GH�FHWWH�VpTXHQFH�G
HQVHLJQHPHQW��LO�Q
HVW�JXqUH�DLVp�D�SULRUL�GH�VDYRLU�VL�FHUWDLQV�RX�EHDX�
FRXS�G
pOqYHV�RQW�GpSDVVp�OD�SKDVH�GH�FRQGHQVDWLRQ�HW�PDvWULVHQW�GH�IDoRQ�HIIHFWLYH�OH�FRQFHSW�GH
SUREDELOLWp�� &
HVW� OH� SUREOqPH� GH� O
pYDOXDWLRQ� TX
LO� FRQYLHQW� GRQF� j� SUpVHQW� G
DERUGHU�� 1RXV
FRPPHQFHURQV�SDU�TXHOTXHV�UHPDUTXHV�JpQpUDOHV�SRXU�UHYHQLU�HQVXLWH�j�O
pYDOXDWLRQ�GHV�UpVXOWDWV
GH�OD�VpTXHQFH�SUpFpGHQWH�

���/
(9$/8$7,21�'(�/$�5(62/87,21�'(�352%/(0(6

�����,QWURGXFWLRQ

'H�QRPEUHX[�OLYUHV�RQW�GpMj�pWp�FRQVDFUpV�DX�SUREOqPH�JpQpUDO�GH�O
pYDOXDWLRQ��'LYHUVHV�WHQWDWL�
YHV�RQW�pWp�UpDOLVpHV�HQ�YXH�G
LPSODQWHU�GDQV�OD�SUDWLTXH�XQ�V\VWqPH�G
pYDOXDWLRQ�QRXYHDX��%HDX�
FRXS�GH�FHV�WHQWDWLYHV�RQW�IDLW�ORQJ�IHX��&
HVW�GLUH�TXH�OH�SUREOqPH�HVW�ORLQ�G
rWUH�VLPSOH�

'DQV�OH�FDGUH�UHODWLYHPHQW�UHVWUHLQW�GH�QRWUH�WUDYDLO��QRXV�QH�SRXYLRQV�SUpWHQGUH�HQ�UpDOLVHU�XQH
pWXGH�JpQpUDOH��1RXV�QRXV�FRQWHQWHURQV�G
pQXPpUHU�TXHOTXHV�SULQFLSHV�TXL�QRXV�VHPEOHQW�DYRLU
SDUIRLV�pWp�QpJOLJpV�HW�GH�WUDFHU�XQH�SLVWH�UHODWLYH�j�O
pYDOXDWLRQ�GH�OD�UpVROXWLRQ�GH�SUREOqPHV�

1RXV�VRPPHV�FRQVFLHQWV�GH�FH�TXH�OHV�LGpHV�pPLVHV�VRQW�ORXUGHV�j�PHWWUH�HQ�RHXYUH�HW�GHPDQ�
GHQW�XQ�LQYHVWLVVHPHQW�LPSRUWDQW�GH�OD�SDUW�GH�O
HQVHLJQDQW��,O�HVW�YUDLVHPEODEOH�TX
LO�HQ�VHUD�DLQVL
GH�WRXWH�PpWKRGH�G
pYDOXDWLRQ�TXL�WHQWHUD�GH�FRUULJHU�OHV�GpIDXWV�FRQQXV�GH�OD�©�QRWDWLRQ�FKLIIUpH
ª�DFWXHOOHPHQW�XWLOLVpH��&
HVW�Oj�XQ�IDLW�GRQW�LO�FRQYLHQW�GH�WHQLU�FRPSWH�ORUVTX
RQ�RUJDQLVH�OH�WUD�
YDLO�GHV�HQVHLJQDQWV�

�����4XHOTXHV�SULQFLSHV

• 3UHPLHU�SULQFLSH���&H�QH�VRQW�SDV�OHV�pOqYHV�TXH�O
RQ�pYDOXH�PDLV�O
HIILFDFLWp�GHV�FRPSpWHQFHV
TX
LOV�RQW�DFTXLVHV�

8Q�pOqYH�HVW�HQ�SHUSpWXHOOH�pYROXWLRQ��,O�VHUDLW�KDVDUGHX[�GH�FODVVHU�GpILQLWLYHPHQW�XQ�pOqYH
GDQV�XQH�FDWpJRULH�GRQQpH�HQ�IRQFWLRQ�GH�UpVXOWDWV�REWHQXV�DX�FRXUV�G
XQH�SpULRGH�GH�WHPSV
OLPLWpH�

• 'HX[LqPH�SULQFLSH����2Q�QH�SHXW�pYDOXHU�GLUHFWHPHQW�TXH�GHV�FRPSRUWHPHQWV�REVHUYDEOHV�

$� WUDYHUV� FHV� FRPSRUWHPHQWV� REVHUYDEOHV�� LO� HVW� SDUIRLV� GLIILFLOH� GH� GpWHUPLQHU� OH� GHJUp� GH
FRPSUpKHQVLRQ� YpULWDEOH� GH� O
pOqYH��/
REVHUYDWLRQ�GH� O
XWLOLVDWLRQ� FRUUHFWH� GH� SURFpGXUHV� QH
SHUPHW�SDV�GH�FRQFOXUH�DXWRPDWLTXHPHQW�j� O
DFTXLVLWLRQ�GHV�FRQFHSWV�VRXV�MDFHQWV��8Q�PR�
GqOH�PHQWDO�LQFRPSOHW�SHXW�VXIILUH�j�UpVRXGUH�FHUWDLQV�SUREOqPHV�

/D�UHQFRQWUH�GH�SUREDELOLWpV�GpILQLHV�SDU�GHV�UDSSRUWV�G
DLUHV�QH�IRXUQLW�GX�FRQFHSW�GH��SUREDELOLWp�©�FRQWLQXH�ª
TX
XQ�PRGqOH�PHQWDO�WUqV�SDUWLHO��,O�SHUPHW�QpDQPRLQV�GH�WUDLWHU�GH�QRPEUHXVHV�VLWXDWLRQV�

• 7URLVLqPH�SULQFLSH���/HV�FRPSRUWHPHQWV�REVHUYpV�QH�VRQW�SDV�WRXMRXUV�VWDEOHV�

�/HV�UpSRQVHV�G
XQ�pOqYH�j�XQ�TXHVWLRQQDLUH�SHXYHQW�rWUH�LQIOXHQFpHV�SDU�GH�QRPEUHXVHV�FLU�
FRQVWDQFHV��OD�SODFH�UHODWLYH�GHV�TXHVWLRQV��OHV�LQGLFDWLRQV�GRQQpHV�SDU�OHV�HQVHLJQDQWV��OD�SULVH
GH�FRQVFLHQFH��G
XQH�FRQWUDGLFWLRQ�DYHF�XQ�UpVXOWDW�FRQQX��OHV�GHUQLqUHV�DFWLYLWpV�UpDOLVpHV�HQ
FODVVH��HWF�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

8Q�FRPSRUWHPHQW��XQ�FRQFHSW�QH�SHXYHQW�rWUH�FRQVLGpUpV�FRPPH�YUDLPHQW�DFTXLV�TXH�VL�XQH
VWDELOLWp�©�VXIILVDQWH�ª�DSSDUDvW�

• 4XDWULqPH�SULQFLSH���(Q�PrPH�WHPSV�TXH�OHV�pOqYHV��LO�FRQYLHQW�G
pYDOXHU�O
H[DPHQ���OH�TXHV�
WLRQQDLUH��

/D�FRUUHFWLRQ�GHV�FRSLHV�SHXW�DPHQHU�O
HQVHLJQDQW�j�SUHQGUH�FRQVFLHQFH�GH�SKpQRPqQHV�DX[�
TXHOV�LO�Q
DYDLW�SDV�VRQJp��'DQV�FHUWDLQV�FDV��LO�SRXUUDLW�FRQFOXUH�TXH�FHUWDLQHV�TXHVWLRQV
pWDLHQW�PDO�DGDSWpHV��YRLUH�LQDGDSWpHV��j�O
HQVHLJQHPHQW�GLVSHQVp��&HWWH�pYDOXDWLRQ�GX�TXHV�
WLRQQDLUH�QH�SHXW�TX
LQIOXHQFHU�O
pYDOXDWLRQ�GHV�pOqYHV�TXL�\�RQW�UpSRQGX�

• &LQTXLqPH�SULQFLSH��/
pYDOXDWLRQ�IRUPDWLYH�Q
D�TXH�IDLUH�G
XQH�QRWDWLRQ�FKLIIUpH�

/
pYDOXDWLRQ�IRUPDWLYH�D�SRXU�EXW�G
DLGHU�O
pOqYH�j�SURJUHVVHU��(OOH�GRLW�rWUH�FRQVWUXFWLYH�� OXL
H[SOLTXHU�VHV�HUUHXUV��OXL�PRQWUHU�FRPPHQW�OHV�FRUULJHU��8QH�QRWH�FKLIIUpH�HVW�LQXWLOH�GDQV�FH
FDV��HW�SHXW�rWUH�PrPH�QXLVLEOH�

• 6L[LqPH�SULQFLSH���/
pYDOXDWLRQ�FHUWLILFDWLYH�GHYUDLW�rWUH�©�YHFWRULHOOH�ª�

/D�SUDWLTXH�GH�OD�QRWDWLRQ�FKLIIUpH�D�pWp�DQDO\VpH�����HW�FRQGDPQpH������GH�IDoRQ�PDJLVWUDOH�SDU
*�� *ODHVHU� ��� &HOXL�FL� UDSSHOOH� HQ� SDUWLFXOLHU� TX
LO� HVW� DXVVL� DEVXUGH� G
DGGLWLRQQHU� RX� GH
PR\HQQHU�XQH�QRWH�GH� IUDQoDLV�HW�XQH�QRWH�GH�PDWKpPDWLTXH�TXH�G
DMRXWHU�GHV�SRPPHV�HW
GHV�SRLUHV��0rPH�DGGLWLRQQHU�XQH�QRWH�UHODWLYH�j�XQ�H[HUFLFH�G
DOJqEUH�j�XQH�DXWUH�DFTXLVH�HQ
JpRPpWULH�Q
D�JXqUH�GH�VHQV�

$GGLWLRQQHU�RX�PR\HQQHU�GHX[�QRWHV�REWHQXHV�ORUV�GH�GHX[�DFWLYLWpV�GLIIpUHQWHV�Q
D�GH�VHQV
TXH�VL�OHV�FRPSpWHQFHV�PLVHV�HQ�RHXYUH�GDQV�FHV�GHX[�DFWLYLWpV�VRQW�IRUWHPHQW�FRUUpOpHV�

$LQVL��XQH�QRWH�XQLTXH�QH�IRXUQLW�SDV�YUDLPHQW�XQH�LQGLFDWLRQ�JOREDOH�UHODWLYHPHQW�j�XQ�pOqYH
��OD�SHUWH�G
LQIRUPDWLRQ�HVW�WURS�JUDQGH��'HV�©�SURILOV�ª�GH�FRPSRUWHPHQWV�SRXUUDLHQW�IRXUQLU
SOXV�G
LQIRUPDWLRQV�PDLV�LOV�GRLYHQW�UHVWHU�UpDOLVDEOHV�HW�XWLOLVDEOHV�

/D�PLVH�HQ�RHXYUH�GH�FHV�TXHOTXHV�SULQFLSHV�QH�SHXW�VH�IDLUH�VDQV�XQH�UpIOH[LRQ�DSSURIRQGLH��(Q�
YLVDJHRQV�j�SUpVHQW�OH�SUREOqPH�GH�O
pYDOXDWLRQ�GH�OD�UpVROXWLRQ�GH�SUREOqPHV�

�����(YDOXHU�OD�UpVROXWLRQ�G
XQ�SUREOqPH�"

(YDOXHU� OD�UpVROXWLRQ�G
XQ�SUREOqPH�HQ�QRWDQW�©�ERQ�ª�RX�©�PDXYDLV�ª�VHORQ�TXH� OH�SUREOqPH�D
HIIHFWLYHPHQW�pWp�UpVROX�RX�QRQ��RX�HQ�DWWULEXDQW�XQH�QRWH�FKLIIUpH�VHORQ�OHV�PpWKRGHV�XWLOLVpHV
SRXU�OHV���������©�H[HUFLFHV�GLGDFWLTXHV�ª��FRQGXLUDLW�LPPDQTXDEOHPHQW�j�XQH�PDMRULWp�G
pFKHFV��8Q
SUREOqPH�pWDQW�SDU�QDWXUH�XQH�TXHVWLRQ�GLIILFLOH��LO�GRLW�rWUH�FRQVLGpUp�FRPPH�QRUPDO�TXH�OD�SOX�
SDUW�GHV�pOqYHV�Q
DUULYHQW�SDV�DX�ERXW��/
LPSRUWDQW�HVW�DORUV�GH�VDYRLU�MXVTX
R��LOV�RQW�SURJUHVVp�

,O�V
DJLW�GRQF�G
pYDOXHU�OHV�GpPDUFKHV�SOXW{W�TXH�OHV�UpSRQVHV�

$LQVL�� O
pYDOXDWLRQ�GHYUDLW� SRUWHU� VXU� OD� GpPDUFKH�GH� UHFKHUFKH� WHOOH� TX
HOOH� D� pWp� GpFULWH� SUpFp�
GHPPHQW�HW�HQ�SDUWLFXOLHU�VXU� OD�SURJUHVVLRQ��GX�SURFpGXUDO�YHUV� OH�VWUXFWXUDO��GDQV� OD�VXLWH�GHV
WURLV�SKDVHV�G
LQWpULRULVDWLRQ��FRQGHQVDWLRQ�HW�UpLILFDWLRQ��2Q�SRXUUD�pYDOXHU�DXVVL� OHV�GpPDUFKHV

                                                          
2 G. Glaeser, Fondements de l'évaluation en mathématique, Brochure APMEP n°96, Paris (1995)
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

GH�GpPRQVWUDWLRQ��HQ�WDQW�TX
DSSUHQWLVVDJH�GH�OD�PpWKRGH�FULWLTXH�HW�HQ�WDQW�TX
LQGLFDWHXUV�GH�OD
SKDVH�GH�UpLILFDWLRQ�

/
pYDOXDWLRQ�GRLW�pJDOHPHQW�WHQLU�FRPSWH�GH�FH�TX
XQ�SUREOqPH�Q
D�TXH�UDUHPHQW�XQH�VHXOH�ERQQH
VROXWLRQ��/HV�VWUDWpJLHV�XWLOLVpHV�� O
XWLOLVDWLRQ�GHV�UHVVRXUFHV�� OD�FRPPXQLFDWLRQ�RQW�DLQVL�XQ�F{Wp
UHODWLI�j�QH�SDV�RXEOLHU�

'DQV�OD�SUDWLTXH��O
pYDOXDWLRQ�SRXUUDLW�GpEXWHU�SDU�XQH�SUHPLqUH�OHFWXUH�GHV�FRSLHV�HQ�YXH�GH�UH�
SpUHU�OHV�SULQFLSDOHV�GpPDUFKHV�RQW�pWp�PLVHV�HQ�RHXYUH��6XU�FHWWH�EDVH��LO�HVW�DORUV�SRVVLEOH�G
pOD�
ERUHU�XQ�©�FRUULJp�UHODWLI�ª�DLQVL�TX
XQH�JULOOH�GH��UH��OHFWXUH�GHV�FRSLHV�

%LHQ�HQWHQGX��VL�OH�SUREOqPH�Q
D�pWp�WUDLWp�TXH�GH�PDQLqUH�WUqV�LQFRPSOqWH��HW�SDU�XQH�SHWLWH�PLQR�
ULWp�G
pOqYHV�� XQ� FRUULJp� UHODWLI� VHUDLW� GLIILFLOH� j� FRQVWUXLUH��&HOD� VLJQLILH� VLPSOHPHQW� TXH� OH� SUR�
EOqPH�WUDLWp�pWDLW�LQDGDSWp�j�OD�VLWXDWLRQ�UpHOOH�GH�OD�FODVVH��/D�VHXOH�FKRVH�LQWpUHVVDQWH�TXL�UHVWH�j
IDLUH�HVW�DORUV�GH�GpWHUPLQHU�OHV�UDLVRQV�GH�FHWWH�LQDGDSWDWLRQ�

/HV�GpPDUFKHV�UHOHYpHV�DX�FRXUV�GH�OD�SUHPLqUH�OHFWXUH��HW�UHSULVHV�GDQV�OH�FRUULJp�UHODWLI��GRLYHQW
DXVVL� rWUH�DVVRFLpHV�DX[�SKDVHV�pQXPpUpHV�GDQV� OD�PRGpOLVDWLRQ�G
XQH� UpVROXWLRQ�GH�SUREOqPHV�
(Q�H[SOLFLWDQW�FHWWH�DVVRFLDWLRQ�� OD�JULOOH�GH� OHFWXUH�GRLW�SHUPHWWUH�G
DSSUpFLHU� OD� ©�SURIRQGHXU� ª
TXH�O
pOqYH�D�DWWHLQWH�GDQV�FKDFXQH�GHV�WURLV�SKDVHV�G
LQWpULRULVDWLRQ��FRQGHQVDWLRQ�HW�UpLILFDWLRQ�

3OXV�FRQFUqWHPHQW��OD�SURIRQGHXU�DWWHLQWH�GDQV�OD�SKDVH�G
LQWpULRULVDWLRQ�SHXW�VH�PHVXUHU�j�SDUWLU
GH�OD�TXDQWLWp�G
XQLWpV�GH�VHQV�H[WUDLWHV�GH�O
pQRQFp�HW�GH�VRQ�FRQWH[WH���GRQQpHV��pOpPHQWV�IRUPHOV
LPPpGLDWHPHQW� SUpVHQWV� �IRUPXOH�� UqJOHV� GH� FDOFXO�� WKpRUqPHV��«��� UHSUpVHQWDWLRQV� JUDSKLTXHV
DVVRFLpHV�

/D�SURIRQGHXU�DWWHLQWH�GDQV�OD�SKDVH�GH�FRQGHQVDWLRQ�SHXW�V
DSSUpFLHU�SDU�OD�ULFKHVVH�FRPELQDWRLUH�GH
FHV�XQLWpV�GH�VHQV��SDU�OD�SUpVHQFH�G
vORWV�GpGXFWLIV��GH�FKDQJHPHQWV�GH�FDGUH�RX�GH�UHJLVWUH��SDU�OD
FRQVWUXFWLRQ�G
pOpPHQWV�QRXYHDX[��SDU�O
pPLVVLRQ�GH�FRQMHFWXUHV��«

(QILQ��OD�SURIRQGHXU�DWWHLQWH�GDQV�OD�SKDVH�GH�UpLILFDWLRQ��GpSHQG�GH�OD�TXDOLWp�VFLHQWLILTXH�GH�OD
SURGXFWLRQ�GH� O
pOqYH��HW�SOXV�SUpFLVpPHQW�GH�OD�ULFKHVVH�GDQV� O
LQWHUSUpWDWLRQ�GHV�QRWLRQV�HW�GHV
UpVXOWDWV��GH�OD�SUpFLVLRQ�DOJpEULTXH��JUDSKLTXH��QXPpULTXH��ORJLTXH�GH�OD�SURGXFWLRQ��GHV�YpULILFD�
WLRQV�HIIHFWXpHV��GH�OD�TXDOLWp�GH�OD�UpGDFWLRQ��«

/D�JULOOH�GH� OHFWXUH�SHUPHWWUDLW�DORUV�G
DWWULEXHU�j�FKDTXH�FRSLH�XQH�QRWH�YHFWRULHOOH�FRPSRUWDQW
WURLV�FRPSRVDQWHV��XQH�SRXU�FKDFXQH�GHV�SKDVHV�GpFULWHV��

$�SDUWLU�GH�Oj��LO�VHUDLW�HQFRUH�SRVVLEOH�G
LPDJLQHU�XQH�JULOOH�SOXV�ILQH��GLVFULPLQDQW�PLHX[�OHV�FRP�
SpWHQFHV�XWLOLVpHV�HW�OHV�QLYHDX[�DWWHLQWV�GDQV�OHXU�PDvWULVH�

�����'HX[�SUREOqPHV�G
DUEUH�HW�GH�SUREDELOLWp

$�OD�VXLWH�GH�OD�VpTXHQFH�GpFULWH�j�OD�VHFWLRQ����OHV�pOqYHV��WUHQWH�LQGLYLGXV�UpSDUWLV�HQ�GHX[�FODVVHV�
RQW�pWp�VRXPLV�j�O
LQWHUURJDWLRQ�VXLYDQWH�

�� 2Q�MHWWH�WURLV�IRLV�XQH�SLqFH��
• FDOFXOHU�OD�SUREDELOLWp�G
DYRLU�WURLV�IRLV�©�IDFH�ª��UpSRQVH����1/8��
• FDOFXOHU�OD�SUREDELOLWp�G
DYRLU�XQ�QRPEUH�LPSDLU�GH�IRLV�©�SLOH�ª��UpSRQVH���1/2��
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
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�� 8Q�SLFN�SRFNHW�SORQJH�OD�PDLQ�GDQV�XQH�SRFKH�FRQWHQDQW�TXDWUH�SLqFHV�GH���)��WURLV�SLqFHV
GH���)�HW���SLqFHV�GH����)��,O�HQ�VXEWLOLVH�WURLV��&DOFXOHU�OD�SUREDELOLWp�TXH�OD�VRPPH�YROpH�VRLW�
• ���)��UpSRQVH���1/120��
• ���)��UpSRQVH����3/40��
• !��)��UpSRQVH����29/30��

&RPSRUWHPHQWV�UHOHYpV�HW�JULOOH�GH�OHFWXUH

'DQV� OHV�GHX[�SUREOqPHV�� OHV�GpPDUFKHV�PLVHV� HQ�RHXYUH� FRQVLVWHQW� j�PRGpOLVHU� OD� VLWXDWLRQ� j
O
DLGH�G
XQ�DUEUH��SXLV�j�XWLOLVHU�FHOXL�FL�HQ�WDQW�TXH�VXSSRUW�SRXU�OHV�UDLVRQQHPHQWV��QRQ�REVHUYD�
EOHV�GLUHFWHPHQW��HW�OHV�FDOFXOV��REVHUYDEOHV����/H�FRUULJp�UHODWLI�HVW�DLQVL�IDFLOH�j�pODERUHU��,O�UHVWH�j
DQDO\VHU�FHV�GpPDUFKHV�HQ�YXH�GH�PHWWUH�DX�SRLQW�XQH�JULOOH�GH�OHFWXUH�

$X�SUREOqPH����

• ����pOqYHV�VXU����GHVVLQHQW�XQ�DUEUH�ELQDLUH�

&H�FRPSRUWHPHQW�UHOqYH�GH�OD�SKDVH�G
LQWpULRULVDWLRQ�GRQW�RQ�YRLW�TX
HOOH�HVW�DVVH]�ELHQ�PDv�
WULVpH�

• /HV�FDOFXOV�ILJXUDQW�VXU�OHV�IHXLOOHV�SHXYHQW�rWUH�FRPSDWLEOHV�RX�LQFRPSDWLEOHV�DYHF�O
DUEUH�TXL
D�pWp�GHVVLQp��2Q�FRQVWDWH�TXH����pOqYHV�VXU����UpDOLVHQW�GHV�FDOFXOV�FRPSDWLEOHV��PDLV�GHX[
G
HQWUH�HX[�FRPPHWWHQW�XQH�HUUHXU�GH�FDOFXO�GqV�OD�SUHPLqUH�VRXV�TXHVWLRQ��

&HV����pOqYHV�RQW�DWWHLQW�OD�SKDVH�GH�FRQGHQVDWLRQ�GX�SUREOqPH��LOV�DVVRFLHQW�OHV�GRQQpHV�GH
IDoRQ�FRUUHFWH�DX�PRLQV�SRXU�OD�SUHPLqUH�VRXV�TXHVWLRQ��0DLV�LO�Q
HQ�HVW�TXH����TXL�RQW�Up�
SRQGX�FRUUHFWHPHQW�DX[�GHX[�VRXV�TXHVWLRQV�HW�GRQW�RQ�SHXW�GRQF�FRQVLGpUHU�TX
LOV�RQW�DW�
WHLQW�OD�SKDVH�GH�UpLILFDWLRQ��/HV�VHSW�DXWUHV�VRLW�FRPPHWWHQW�GHV�HUUHXUV�j�DX�PRLQV�XQH�GHV
GHX[�VRXV�TXHVWLRQV��VRLW�QH�UpSRQGHQW�SDV�j�OD�GHX[LqPH��3RXU�GHX[�G
HQWUH�HX[��OD�GLVWLQF�
WLRQ�HQWUH�OHV�ORLV�GH�OD�VRPPH�HW�GX�SURGXLW�QH�VRQW�SDV�FODLUHPHQW�pWDEOLHV��8Q�DXWUH��TXL�Up�
SRQG�ELHQ�j�OD�SUHPLqUH�VRXV�TXHVWLRQ��VH�WURXYH�GpPXQL�GHYDQW�OD
GHX[LqPH��,O�UpDJLW�SDU�XQH�SKUDVH�TXL�UpYqOH�TX
LO�Q
D�FHUWDLQHPHQW�SDV�FRQFHSWXDOLVp�OD�QRWLRQ
GH�SUREDELOLWp�HOOH�PrPH��

4XDQW�j�O
pOqYH�TXL�Q
D�SDV�GHVVLQp�G
DUEUH�HW�DX[�QHXI�DXWUHV�TXL�UpDOLVHQW�GHV�FDOFXOV�LQFRP�
SDWLEOHV�DYHF�O
DUEUH�TX
LOV�RQW�GHVVLQp��LO�HVW�SHUPLV�GH�GLUH�TX
LOV�Q
RQW�SDV�GpSDVVp�OD�SKDVH
G
LQWpULRULVDWLRQ�

$X�SUREOqPH����

                                                          
3 Rappelons qu'il s'agit d'élèves de 5e ayant 6 heures de mathématique par semaine.
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
0DUV�����

$ILQ�GH�QH�SDV�DOORQJHU�GpPHVXUpPHQW�FHW�DUWLFOH��FRQWHQWRQV�QRXV�G
LQGLTXHU�OHV�SULQFLSDOHV�Gp�
PDUFKHV�GHV�pOqYHV��(OOHV�SHXYHQW�rWUH�XWLOLVpHV�SRXU�UHSpUHU�OHV�SKDVHV�G
LQWpULRULVDWLRQ��FRQGHQ�
VDWLRQ�HW�UpLILFDWLRQ�GH�IDoRQ�DQDORJXH�j�FHOOH�GX�SUHPLHU�SUREOqPH�

• &RQVWUXFWLRQ�G
XQ�DUEUH�GH�SUREDELOLWp�

/
DUEUH�SHXW� rWUH�SUpVHQW�RX� DEVHQW�� ,O� SHXW� rWUH� FRQFLV�RX� FRPSOHW�� ,O� SHXW� DXVVL� rWUH� ELHQ
FRQoX�RX�PDO�FRQoX�

• 'pSHQGDQFH�GHV�pYpQHPHQWV�

&HUWDLQV�pOqYHV�XWLOLVHQW�FRUUHFWHPHQW� OD�GpSHQGDQFH�GH�FHUWDLQV�pYpQHPHQWV��3RXU�G
DXWUHV�
WRXV� OHV� pYpQHPHQWV� VRQW� LQGpSHQGDQWV��(QILQ�� VXU� FHUWDLQHV� IHXLOOHV�� OHV� QRWLRQV� GH� GpSHQ�
GDQFH�HW�G
LQGpSHQGDQFH�Q
DSSDUDLVVHQW�SDV�

• &RPSDWLELOLWp�HQWUH�OHV�FDOFXOV�HW�O
DUEUH�

&HWWH�FRPSDWLELOLWp�Q
HVW�SDV�WRXMRXUV�UpDOLVpH�

• 'LVWLQFWLRQ�HQWUH�OHV�ORLV�GH�OD�VRPPH�HW�GX�SURGXLW�

(OOH�SHXW�rWUH�HIIHFWLYH�RX�QRQ��0DLV�LO�DUULYH�DXVVL�TX
DXFXQH�GHV�GHX[�ORLV�QH�VRLW�XWLOLVpH�RX
TXH�OD�IHXLOOH�QH�SHUPHWWH�SDV�GH�WLUHU�GH�FRQFOXVLRQ�j�FHW�pJDUG�

���3285�&21&/85(�«

3RXU�FRQFOXUH��LQVLVWRQV��VXU�O
LPSRUWDQFH�G
pWXGLHU�OHV�SKDVHV�SDU�OHVTXHOOHV�SDVVH�OD�FRQVWUXFWLRQ
GX�VDYRLU�RX�OD�UpVROXWLRQ�G
XQ�SUREOqPH�FKH]�XQ�pOqYH��3RXU�FKDTXH�FKDSLWUH�GX�SURJUDPPH�GH
PDWKpPDWLTXH�� LO� VHUDLW� VRXKDLWDEOH�GH� GLVSRVHU� QRWDPPHQW� G
pWXGHV�PHQWLRQQDQW� OHV� GLIIpUHQWV
PRGqOHV�PHQWDX[�SUpVHQWV�FKH]� OHV�pOqYHV��HQ� OHV�DVVRFLDQW�j�GHV�W\SRORJLHV�GHV�HUUHXUV� OHV�SOXV
FRXUDQWHV�HW�HQ�OHV�FODVVDQW�GDQV�XQH�VXLWH�PHQDQW�GHV�SURFpGXUHV�j�OD�FRQFHSWXDOLVDWLRQ�
/
H[SpULHQFH�GHV�HQVHLJQDQWV� OHXU�IRXUQLW�GH�WHOV�UHQVHLJQHPHQWV��PDLV�WURS�SHX�QRPEUHX[�VRQW
OHV� WH[WHV� VWUXFWXUpV� HW� DFFHVVLEOHV� TXL� UHODWHQW� FHWWH� H[SpULHQFH�� ODTXHOOH� � HVW� GqV� ORUV� WUqV� SHX
WUDQVPLVVLEOH��([SULPRQV�GRQF�OH�YRHX�TXH�GH�QRXYHOOHV�pTXLSHV�GH�FKHUFKHXUV�VH�SHQFKHQW�VXU
FHV�TXHVWLRQV�


