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/HV�FDOFXODWULFHV�VRQW�DXWRULVpHV

�

/HV� SDUWLHV� $� HW� %� VRQW� LQGpSHQGDQWHV� HW� GDQV� FKDFXQH� G¶HOOHV�� FHUWDLQHV� TXHVWLRQV

SHXYHQW�rWUH�WUDLWpHV�VpSDUpPHQW�

7RXWH�GpPRQVWUDWLRQ�LOOLVLEOH�RX�LQFRPSUpKHQVLEOH�VHUD�FRQVLGpUpH�FRPPH�IDXVVH�

/H� VXMHW HVW� FRQVWLWXp� GH� GHX[� SDUWLHV�� HOOHV�PrPHV� FRQVWLWXpHV� GH� VRXV�SDUWLHV�� ODUJHPHQW�

LQGpSHQGDQWHV�

/D�SDUWLH�$ WUDLWH GH�TXHOTXHV�DVSHFWV�GH�OD�FKLPLH�GHV�PpWDX[�GH�WUDQVLWLRQ��HQ�SDUWLFXOLHU�GHV�

FRPSOH[HV�GH�FHV�PpWDX[��/¶DFFHQW�HVW�PLV�LFL�VXU�GHX[�PpWDX[��OH�FREDOW�HW�OH�IHU�

/D� SDUWLH�% WUDLWH� G¶XQH� DSSURFKH� V\QWKpWLTXH� UpFHQWH� GH O¶DQGUDVWLQH�&��PROpFXOH� QDWXUHOOH�

DSSDUWHQDQW� j� XQH� QRXYHOOH� IDPLOOH� G¶DQWLWXPRUDX[� SRWHQWLHOV�� &HWWH� DSSURFKH� SHUPHW� GH�

FRQVWUXLUH�OH�VTXHOHWWH�WpWUDF\FOLTXH�FDUDFWpULVWLTXH�GH O¶DQGUDVWLQH�& HQ �� pWDSHV�

Téléchargé gratuitement sur www.PrepaMag.fr .

http://www.prepamag.fr/


CCP Chimie 2 PC 2014 — Énoncé 2/15

�����

3$57,(�$ �

TXHOTXHV�DSSOLFDWLRQV�GH�OD�FKLPLH�GHV�FRPSOH[HV�GHV�PpWDX[�GH�WUDQVLWLRQ

1RXV� QRXV� LQWpUHVVRQV� LFL� j� OD� FKLPLH� GHV� FRPSOH[HV� GHV�PpWDX[� GH� WUDQVLWLRQ�� HQ�PHWWDQW�

O¶DFFHQW� VXU� GHX[� PpWDX[�� OH� FREDOW� HW� OH� IHU�� 4XHOTXHV� FDUDFWpULVWLTXHV� JpRPpWULTXHV� GH�

FRPSOH[HV�GX�FREDOW�VRQW�pWXGLpHV�GDQV XQH�SUHPLqUH�SDUWLH��$����TXHVWLRQV�$��� j $������&HV�

FRPSOH[HV�VRQW�LPSRUWDQWV�GDQV�O¶LQGXVWULH��SXLVTX¶LOV�SHXYHQW�FDWDO\VHU�XQ�FHUWDLQ�QRPEUH�GH�

UpDFWLRQV��/¶pWXGH�G¶XQH�UpDFWLRQ�G¶K\GURIRUP\ODWLRQ�FDWDO\VpH�SDU�XQ�FRPSOH[H�GH�FREDOW�IDLW�

O¶REMHW�GHV�TXHVWLRQV�$���� j $����� /HV�FRPSOH[HV�GX�IHU�VRQW�FRQQXV�SRXU�OD�YDULDELOLWp�GH�

OHXUV�QRPEUHV�G¶R[\GDWLRQ��GHX[LqPH�SDUWLH�$����TXHVWLRQV�$��� j $������,OV�VRQW�pJDOHPHQW�

G¶XQH� LPSRUWDQFH� FRQVLGpUDEOH� HQ� ELRORJLH�� 8Q� H[HPSOH� ELHQ� FRQQX� HVW� FHOXL� GH�

O¶KpPRJORELQH�SUpVHQWH�GDQV�OH�VDQJ�HW�TXL�DVVXUH�OH�WUDQVSRUW�GX�GLR[\JqQH��4XHOTXHV�DVSHFWV�

GH�OD�FKLPLH�GH�O¶KpPRJORELQH�IRQW�O¶REMHW�GHV�TXHVWLRQV�$��� j $����

/HV�GLIIpUHQWHV�VRXV�SDUWLHV�VRQW�ODUJHPHQW�LQGpSHQGDQWHV��

'RQQpHV �

1XPpURV�DWRPLTXHV�= �

(OpPHQW & 2 &R

1XPpUR�DWRPLTXH�= � � ��

0DVVHV�PRODLUHV�DWRPLTXHV��HQ�J�PRO
��
� �

(OpPHQW + 1 2 6 &O &R

0DVVH�PRODLUH�

DWRPLTXH��J�PRO
��
�

��� ���� ���� ���� ���� ����

&RQVWDQWH�GHV�JD]�SDUIDLWV � � �5 ����� - PRO .� �

 � �

3UHVVLRQ�VWDQGDUG�S�  ���EDU��

$ ����. � [[
)

57
ORJ����OQ  HQ�YROWV�

'HQVLWp�GH�O¶DFLGH�VXOIXULTXH�G  �������

S.D� �+�&2��+&2�
�
�� ����

S.D� �&+�&+2+&22+�&+�&+2+&22
�
�� �����

$���(WXGH�GH�TXHOTXHV�FRPSOH[HV�GX�FREDOW

� *pRPpWULH��VWpUpRFKLPLH�HW�FKLPLH�HQ�VROXWLRQ�DTXHXVH�GH�TXHOTXHV�FRPSOH[HV�

GX�FREDOW

/H�FREDOW��,,��SHXW�IRUPHU�GHV�FRPSOH[HV�DYHF�GLIIpUHQWV�OLJDQGV��SDU�H[HPSOH� � �
�

� �
&R + 2

�

HW�

� �
�

�
&R &O

�

DYHF�OHV�OLJDQGV�HDX�HW�FKORUXUH��&HV�GHX[�FRPSOH[HV�VRQW�FRORUpV��/H�PD[LPXP�GH�

O¶DEVRUEDQFH�GX�SUHPLHU�FRPSOH[H�VH�VLWXH�j�����QP ��OH�PD[LPXP�GX�VHFRQG�j�����QP��
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$��� 4X¶HVW�FH�TX¶XQ�pOpPHQW�GH�WUDQVLWLRQ "

$��� (FULUH�OD�FRQILJXUDWLRQ�pOHFWURQLTXH�GX�FREDOW�&R��DLQVL�TXH�GHV�LRQV�&R
���
HW�&R

��
� GDQV�

OHXU�pWDW�IRQGDPHQWDO��&RPELHQ�G¶pOHFWURQV�GH�YDOHQFH�FKDFXQH�GH�FHV�WURLV�HVSqFHV�SRVVqGH�W�

HOOH�"�

$��� 4XHOOH�HVW�OD�FRXOHXU�GH�FKDTXH�FRPSOH[H "�-XVWLILHU��

2Q�UDSSHOOH�TXH�OH�VSHFWUH�YLVLEOH�FRUUHVSRQG j�GHV�ORQJXHXUV G¶RQGH�DOODQW�GH�����QP �YLROHW��

j�����QP �URXJH��

2Q�V¶LQWpUHVVH�PDLQWHQDQW�j�OD�JpRPpWULH�HW�j�OD�VWpUpRFKLPLH�GH�FRPSOH[HV�GX�FREDOW��,,��HW�GX�

FREDOW��,,,���

$��� 5HSUpVHQWHU�� VXU� OD� FRSLH�� OH� FRPSOH[H � �
�

� �
&R + 2

�
HQ� PRQWUDQW VD� VWUXFWXUH� WUL�

GLPHQVLRQQHOOH HW�OH�QRPPHU�

$��� 'HV� UpDFWLRQV�GH� VXEVWLWXWLRQV� VXFFHVVLYHV�GX� OLJDQG�+�2�SDU� OH� OLJDQG�1+� SHXYHQW�

DYRLU�OLHX�HW�PHQHU�j�OD�IRUPDWLRQ�GH�VL[�FRPSOH[HV�GH�W\SH �

� � � �
�

� �Q � Q
&R 1+ + 2

�

�
DYHF�Q HQWLHU��Q  ��«���

3RXU� Q  � ��� �� HW� ��� GpQRPEUHU� HW� GHVVLQHU� WRXV� OHV� VWpUpRLVRPqUHV� SRVVLEOHV�� 3UpFLVHU�� HQ�

MXVWLILDQW��VL�FHV�FRPSOH[HV�VRQW�FKLUDX[��

$��� 2Q� V¶LQWpUHVVH� PDLQWHQDQW� DX� OLJDQG� pWK\OqQHGLDPLQH�� QRWp� HQ� GH� IRUPXOH� VHPL�

GpYHORSSpH� � � � �1+ &+ &+ 1+ �

$���D 4XHOOH� GLIIpUHQFH� \�D�W�LO� HQWUH� OH� OLJDQG� pWK\OqQHGLDPLQH� HW� OH� OLJDQG�

DPPRQLDF "

$���E 2Q� FRQVLGqUH� PDLQWHQDQW� OHV� GHX[� FRPSOH[HV� VXLYDQWV � � �� �
�

� �
&R 1+

�
HQ HW�

� �
�

�
&R HQ

�
�

'HVVLQHU� OHV� VWpUpRLVRPqUHV� SRVVLEOHV� GH� FKDFXQ� GH� FHV� FRPSOH[HV�� <� D�W�LO� XQ� �GHV��

FRPSOH[H�V��FKLUDO��FKLUDX[� "�-XVWLILHU��

'DQV�FH�TXL�VXLW��RQ�pWXGLH�OH�FRPSOH[H � �� �� ��
&R &O 1+ &Oª º
¬ ¼

X &H�FRPSOH[H�HVW�V\QWKpWLVp�DX�

SUpDODEOH� VRXV� IRUPH� G¶XQ� VHO� VROLGH HW� RQ� FKHUFKH� j� OH� FDUDFWpULVHU� HQ� GpWHUPLQDQW�� SDU�

H[HPSOH��VD�PDVVH�PRODLUH��3RXU�FHOD��XQH�PDVVH�P� ������J�GX�VROLGH�HVW�GLVVRXWH�GDQV�O¶HDX�

HW�OD�VROXWLRQ�REWHQXH�HVW�PLVH�HQ�FRQWDFW�DYHF�XQH�UpVLQH�pFKDQJHXVH�GH�FDWLRQV��&HWWH�UpVLQH�

D�pWp�DX�SUpDODEOH�SORQJpH�GDQV�XQH�VROXWLRQ�G¶DFLGH�FKORUK\GULTXH��FH�TXL�SHUPHW�j�GHV�LRQV�

+
�
GH� VH� IL[HU� VXU� OD� UpVLQH�� 4XDQG� OD� VROXWLRQ� GH� FRPSOH[H� HVW� LQWURGXLWH�� XQ� pFKDQJH� GH�

FDWLRQV�VH�SURGXLW�HW�OHV�LRQV� � �� �
�

� �
&R &O 1+

�
VH�IL[HQW�DORUV�VXU�OD�UpVLQH��

$��� (FULUH�O¶pTXDWLRQ�GH�OD�UpDFWLRQ�G¶pFKDQJH�GHV�LRQV�VXU�OD�UpVLQH�

3DU� HQWUDvQHPHQW� j� O¶HDX� GLVWLOOpH�� RQ� UHFXHLOOH� HQVXLWH� WRXV� OHV� LRQV� +
�
pFKDQJpV� GDQV� XQ�

YROXPH�WRWDO�GH�����FP
�
��2Q�SUpOqYH�DORUV�XQ�TXDUW�GH�FHWWH�VROXWLRQ�TXH�O¶RQ�GRVH�DYHF�XQH�
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VROXWLRQ� GH� VRXGH� GH� FRQFHQWUDWLRQ� PRODLUH� ������ PRO�/
��
�� /¶pTXLYDOHQFH� GX� GRVDJH� HVW�

UHSpUpH�j�O¶DLGH�GH�OD�SKpQROSKWDOpLQH�HW�FRUUHVSRQG�j�XQ�YROXPH�GH�VRXGH�YHUVp�GH����FP
�
�

$��� 'pGXLUH�GH�FH�SURWRFROH�OD�TXDQWLWp�G¶LRQV� � �� �
�

� �
&R &O 1+

�
SUpVHQWV�LQLWLDOHPHQW�GDQV�

OD�VROXWLRQ��

$��� (Q� GpGXLUH� OD� PDVVH� PRODLUH� GX� FRPSOH[H � �� �� ��
&R &O 1+ &Oª º
¬ ¼

�� (VW�FH� OH� UpVXOWDW�

DWWHQGX "

� 8Q�FRPSOH[H�GH�FREDOW�FRPPH�FDWDO\VHXU�GH�OD�UpDFWLRQ�G¶K\GURIRUP\ODWLRQ

'DQV�WRXW�FH�TXL�VXLW��OHV�JD]�VRQW�FRQVLGpUpV�FRPPH�SDUIDLWV��

$���� /HV�FRPSOH[HV�GHV�PpWDX[�GH�WUDQVLWLRQ�VRQW�VRXYHQW�XWLOLVpV�FRPPH�FDWDO\VHXUV��TXH�

FH� VRLW� HQ� FDWDO\VH� KRPRJqQH� RX� KpWpURJqQH�� 8Q� H[HPSOH� HVW� FHOXL� GH� OD� UpDFWLRQ�

G¶K\GURIRUP\ODWLRQ� TXL� FRQVLVWH� j� IDLUH� UpDJLU� XQ� DOFqQH� DYHF� XQ�PpODQJH� GH�PRQR[\GH� GH�

FDUERQH� HW� GH� GLK\GURJqQH� VRXV� SUHVVLRQ� SRXU� IRUPHU� XQ� DOGpK\GH�� &HWWH� UpDFWLRQ� GRLW� HQ�

SDUWLH�VRQ�QRP�DX�IRUPDOGpK\GH��FDU� WRXW�VH�SDVVH�FRPPH�V
LO�\�DYDLW�DGGLWLRQ�GH�PpWKDQDO��

DSSHOp�DXVVL�IRUPDOGpK\GH��VXU�OD�GRXEOH�OLDLVRQ��

8Q�H[HPSOH�GH�FH�W\SH�GH�WUDQVIRUPDWLRQ�HVW�GRQQp�GDQV�OH�FDV�GX�SURSqQH�VHORQ�O¶pTXDWLRQ�GH�

UpDFWLRQ�FL�GHVVRXV �

&+��&+ &+��J� ��&2�J� ��+��J�  �&�+�2�J��

/H� SURGXLW� &�+�2� HVW� HQ� UpDOLWp� OH� PpODQJH� G¶XQ� DOGpK\GH� OLQpDLUH� �OH� EXWDQDO�� HW� G¶XQ�

DOGpK\GH�UDPLILp��OH���PpWK\OSURSDQDO���

/¶HQWKDOSLH�VWDQGDUG�GH�OD�UpDFWLRQ�j�����.�YDXW�ûU+�� �� ����N-�PRO
��
�

&HWWH� UpDFWLRQ� HVW� LPSRUWDQWH� LQGXVWULHOOHPHQW HW� OH� EXW� GH� FHWWH� SDUWLH� HVW� G¶DQDO\VHU� OHV�

GLIIpUHQWV�SDUDPqWUHV�XWLOLVpV�SRXU�RSWLPLVHU�OD�IRUPDWLRQ�GHV�DOGpK\GHV�SDU�K\GURIRUP\ODWLRQ�

$����D ,QGXVWULHOOHPHQW��OD�UpDFWLRQ�D�OLHX�j�WHPSpUDWXUH�pOHYpH��3RXUTXRL "

$����E $ WHPSpUDWXUH� HW� FRPSRVLWLRQ� IL[pHV�� TXHO� HVW� O¶HIIHW� G¶XQH� DXJPHQWDWLRQ� GH� OD�

SUHVVLRQ� WRWDOH� VXU� O¶pWDW� G¶pTXLOLEUH "�4XHO� HVW� O¶HIIHW� G¶XQH�DXJPHQWDWLRQ�� j� WHPSpUDWXUH� HW�

YROXPH� FRQVWDQWV�� GH� OD� TXDQWLWp� LQLWLDOH� G¶DOFqQH "�2Q� MXVWLILHUD� OHV� UpSRQVHV� HQ� UDLVRQQDQW�

DYHF�O¶DIILQLWp�FKLPLTXH��

2Q�SDUW� G¶XQ�PpODQJH� LQLWLDO� FRQWHQDQW� ����PROHV� GH� SURSqQH�� ����PROHV� GH�PRQR[\GH� GH�

FDUERQH�HW�����PROHV�GH�GLK\GURJqQH�GDQV�XQH�HQFHLQWH�LQGpIRUPDEOH��$ O¶pWDW�G¶pTXLOLEUH�����

PROHV� GH� SURSqQH� RQW� pWp� WUDQVIRUPpHV� HQ� DOGpK\GH�� /D� WHPSpUDWXUH� HVW� IL[pH� j� ��� .�� /D

SUHVVLRQ�WRWDOH�HVW�GH����EDU�

$���� 'RQQHU�OH�VFKpPD�GH�/HZLV�GX�PRQR[\GH�GH�FDUERQH�&2��&RPPHQWHU��

$���� &DOFXOHU� OD�YDOHXU�GH� OD� FRQVWDQWH�G¶pTXLOLEUH�GH� OD� UpDFWLRQ� j�����. HW� OD�YDOHXU�GH�

O¶HQWKDOSLH�OLEUH�VWDQGDUG�GH�OD�UpDFWLRQ�j�����.�
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$���� 2Q�VH�SODFH�GDQV�O¶DSSUR[LPDWLRQ�G¶(OOLQJKDP��

$����D 5DSSHOHU�OHV�K\SRWKqVHV�GH�FHWWH�DSSUR[LPDWLRQ��

$����E 'pWHUPLQHU� OD�YDOHXU�GH� O¶HQWURSLH�VWDQGDUG�GH� OD� UpDFWLRQ�j�����.��&RPPHQWHU�VRQ�

VLJQH��

$���� /H� SURFpGp� LQGXVWULHO� FODVVLTXH� XWLOLVH� XQ� FDWDO\VHXU� j� EDVH� GH� FREDOW�� O¶K\GUXUH� GH�

FREDOW�WpWUDFDUERQ\OH�+&R�&2���

$����D 4X¶HVW�FH�TX¶XQ�FDWDO\VHXU "

$����E 7UDFHU� OH� GLDJUDPPH� G¶pQHUJLH� SRWHQWLHOOH� FRUUHVSRQGDQW� j� XQH� UpDFWLRQ� TXH� O¶RQ�

VXSSRVHUD� HQGRWKHUPLTXH�� 0RQWUHU� FRPPHQW� FH� GLDJUDPPH� HVW� PRGLILp� HQ� SUpVHQFH� G¶XQ�

FDWDO\VHXU�� )DLUH� DSSDUDvWUH�XQ� �GHV�� LQWHUPpGLDLUH�V�� UpDFWLRQQHO�V�� HW� XQ� �RX�GHV�� pWDW�V�� GH�

WUDQVLWLRQ�

$����F /¶XWLOLVDWLRQ�GX�FDWDO\VHXU�DX�FREDOW�GDQV�OD�UpDFWLRQ�G¶K\GURIRUP\ODWLRQ�FRUUHVSRQG�j�

XQH�FDWDO\VH�KRPRJqQH��4XHOOH�HVW��LQGXVWULHOOHPHQW��OD�GLIILFXOWp�SULQFLSDOH�OLpH�j�XQH�FDWDO\VH�

KRPRJqQH "

$���(WXGH�GH�FRPSOH[HV�GX�IHU

� 7UDFp�G¶XQH�SDUWLH�GX�GLDJUDPPH�SRWHQWLHO�S+�GX�IHU

'DQV� FHWWH� SDUWLH�� RQ� XWLOLVHUD� OHV� FRQVWDQWHV� GH� IRUPDWLRQ� GHV� GHX[� FRPSOH[HV� VROXEOHV�

>)H�62��
�
@�HW�>)H62�@ TXL�YDOHQW�UHVSHFWLYHPHQW .I�  ���

���
HW�.I�  ��

���
� 2Q�UDSSHOOH�TXH�OH�

FRPSOH[H�>)H�62��
�
@�HVW IRUPp j�SDUWLU�GH�O¶LRQ�IHU�,,,��WDQGLV�TXH�OH�FRPSOH[H�>)H62�@ GpULYH�

GH�O¶LRQ�IHU�,,��

,O�HVW�SRVVLEOH�GH�PHVXUHU�H[SpULPHQWDOHPHQW�OHV�YDULDWLRQV�GX�SRWHQWLHO�G¶R[\GRUpGXFWLRQ�GH�

FHUWDLQV�FRXSOHV�HQ�IRQFWLRQ�GX�S+��2Q�HQUHJLVWUH�SRXU�FHOD�OD�YDOHXU�GX�S+�GH�OD�VROXWLRQ�HW�OD�

GLIIpUHQFH�GH�SRWHQWLHO�HQWUH�XQH�pOHFWURGH�LQGLFDWULFH�HW�XQH�pOHFWURGH�GH�UpIpUHQFH��

2Q� WUDYDLOOH� LFL� j�����.�DYHF�XQH�VROXWLRQ�GH�YROXPH�9� ���/�FRQWHQDQW�����[���
��
PROH�GH�

VXOIDWH� IHUUHX[� �)H62���� ����[���
��
PROH� GH� VXOIDWH� IHUULTXH� �)H��62����� HW� �� FP

�
G¶DFLGH�

VXOIXULTXH� FRQFHQWUp��8Q� YROXPH�9�  � ���� FP
��
GH� FHWWH� VROXWLRQ� HVW� HQVXLWH� YHUVp� GDQV� XQ�

EpFKHU�� 7URLV� pOHFWURGHV� �pOHFWURGH� GH� YHUUH �� pOHFWURGH� GH� SODWLQH �� pOHFWURGH� DX� FDORPHO�

VDWXUpH��VRQW�DORUV�LPPHUJpHV�GDQV�FH�EpFKHU��

/¶DFLGH�VXOIXULTXH�HVW�FRQVLGpUp�FRPPH�XQ�GLDFLGH�IRUW��

$��� 3UpFLVHU�OH�U{OH�GH�FKDTXH�pOHFWURGH��

$��� 4XHOOH�HVW�OD�FRQFHQWUDWLRQ�PRODLUH�GHV�LRQV�VXOIDWH�62�
��
GDQV�OD�VROXWLRQ�LQLWLDOH "

$��� 0RQWUHU�TX¶j�O¶pWDW�LQLWLDO��OD�TXDVL�WRWDOLWp�GHV�LRQV�IHU�,,,��VRQW�SUpVHQWV�VRXV�OD�IRUPH�

GX� FRPSOH[H� )H62�
�
HW� TXH� SOXV� GH� ����� GX� IHU�,,�� HVW� FRPSOH[p� SDU� OHV� LRQV� VXOIDWH��2Q�

GRQQHUD�OD�FRQFHQWUDWLRQ�j�O¶pTXLOLEUH�GH�WRXWHV�OHV�HVSqFHV�VROXEOHV�GX�IHU��
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$��� /H�SRWHQWLHO�PHVXUp�GDQV�OD�VROXWLRQ�LQLWLDOH�HVW�GH������9�(1+��(Q�GpGXLUH�OD�YDOHXU�

GX�SRWHQWLHO�VWDQGDUG�GX�FRXSOH�)H�DT�
��
�)H�DT�

��
�

8QH�VROXWLRQ�GH�VRXGH�WUqV�FRQFHQWUpH��HQYLURQ����PRO�/
��
��HVW�DMRXWpH�GDQV�OH�EpFKHU��$SUqV�

FKDTXH�DGGLWLRQ�GH�VRXGH��OH�S+�GH�OD�VROXWLRQ�HW�VRQ�SRWHQWLHO�VRQW�PHVXUpV��/D�VRXGH�pWDQW�

FRQFHQWUpH��RQ�QpJOLJH�OD�GLOXWLRQ�GDQV�OD�TXHVWLRQ�VXLYDQWH��

/¶DSSDULWLRQ�G¶XQ�SUpFLSLWp�HVW�REVHUYpH�SRXU�XQ�S+�pJDO�j������/¶H[SpULHQFH�HVW�SRXUVXLYLH�

MXVTX¶j�XQH�YDOHXU�GH�S+�HQYLURQ�pJDOH�j���

$��� /H�SRWHQWLHO�PHVXUp�HVW�FRQVWDQW� MXVTX¶j�XQH�YDOHXU�GH�S+�pJDOH�j�����SXLV� LO�GpFURvW�

OLQpDLUHPHQW�� /D� SDUWLH� GpFURLVVDQWH� GH� OD� FRXUEH� HVW� GXH� j� O¶DFFXPXODWLRQ� G¶XQ� SUpFLSLWp�

G¶K\GUR[\GH�GH�IHU�,,,���)H�2+���V��

4XHOOH�HVW�OD�YDOHXU�GH�OD�SHQWH "�-XVWLILHU��&DOFXOHU�OH�SURGXLW�GH�VROXELOLWp�GH�O¶K\GUR[\GH�GH�

IHU�,,,���2Q�UDLVRQQHUD�DYHF�OHV�LRQV�)H�DT�
��
HW�)H�DT�

��
�

'DQV� OD� VXLWH� GX� SUREOqPH�� RQ� V¶LQWpUHVVH� j� O¶KpPRJORELQH�� V\PEROLVpH� SDU� © +E ª��

/
KpPRJORELQH�HVW�XQH�SURWpLQH��GRQW�OD�SULQFLSDOH�IRQFWLRQ�HVW�OH�WUDQVSRUW�GX�GLR[\JqQH�GDQV�

O
RUJDQLVPH�KXPDLQ� HW� FKH]� OHV� DXWUHV� YHUWpEUpV� /
KpPRJORELQH� VH� WURXYH� HVVHQWLHOOHPHQW� j�

O
LQWpULHXU�GHV�JOREXOHV�URXJHV�GX�VDQJ�

'DQV� O¶KpPRJORELQH�� RQ� WURXYH�� HQWUH� DXWUHV�� O¶KqPH�TXL� HVW� FRQVWLWXp�G
XQ� LRQ� IHU� DX�GHJUp�

G¶R[\GDWLRQ�,,� FRPSOH[p�SDU�XQH�SRUSK\ULQH��YRLU�VFKpPD � FL�GHVVRXV���/¶LRQ�IHU�HVW�IL[p�DX�

FHQWUH�GH� OD�SRUSK\ULQH�JUkFH�j� O¶LQWHUDFWLRQ�DYHF� OHV�DWRPHV�G¶D]RWH��&¶HVW�j�FHW� LRQ�TXH�VH�

IL[H�OH�GLR[\JqQH�ORUV�GH�O¶R[\JpQDWLRQ�GX�VDQJ��

6FKpPD�� ��VWUXFWXUH�GH�O¶KqPH�GH�O¶KpPRJORELQH

� 5pJXODWLRQ�GX�S+�VDQJXLQ�

'DQV�FH�TXL�VXLW��RQ�DVVLPLOH�OH�VDQJ�j�XQH�VROXWLRQ�DTXHXVH�LRQLTXH�GRQW�OH�S+��G¶XQH�YDOHXU�

YRLVLQH� GH� ����� HVW� TXDVLPHQW� FRQVWDQW� HW� QH� SHXW� VXELU� TXH� GH� WUqV� IDLEOHV� YDULDWLRQV�� /D�

UpJXODWLRQ�GH�FH�S+�SURYLHQW�HVVHQWLHOOHPHQW�GX�FRXSOH� � � �+ &2 +&2�
GRQW�OHV�GHX[�HVSqFHV�

VRQW�SUpVHQWHV�GDQV�OH�VDQJ��

$��� 4XHOOH�HVW�OD�YDOHXU�GX�UDSSRUW� � � �+&2 + &2�ª º ª º¬ ¼ ¬ ¼ GDQV�OH�VDQJ "

$��� 4X¶HVW�FH� TX¶XQH� VROXWLRQ� WDPSRQ "� 3URSRVHU� WURLV� PpWKRGHV� GH� IDEULFDWLRQ� G¶XQH�

VROXWLRQ�WDPSRQ��
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'DQV�FHUWDLQV�FDV��DSUqV�GHV�HIIRUWV�SK\VLTXHV�LQWHQVHV��GHV�FUDPSHV�DSSDUDLVVHQW��,O�VH�IRUPH�

DORUV�GDQV�OHV�PXVFOHV�GH�O¶DFLGH�ODFWLTXH��&+�&+2+&22+��TXL�HVW�WUDQVIpUp�GDQV�OH�VDQJ�HW�

TXL�UpDJLW�DYHF�OHV�LRQV�K\GURJpQRFDUERQDWH��

$��� (FULUH�O¶pTXDWLRQ�GH�OD�UpDFWLRQ�FRUUHVSRQGDQWH�HW�GpWHUPLQHU�OD�YDOHXU�GH�VD�FRQVWDQWH�

G¶pTXLOLEUH��

$��� 'DQV�OH�VDQJ��DYDQW�O¶HIIRUW�PXVFXODLUH��OHV�FRQFHQWUDWLRQV�GHV�GLIIpUHQWHV�HVSqFHV�VRQW�

OHV�VXLYDQWHV �
� �

�+&2 ����[��� PRO�/� � �ª º  ¬ ¼ HW�
� �

� �+ &2 ����[��� PRO�/� �ª º  ¬ ¼ ��'DQV�XQ�YROXPH�

GH�����P/�GH�VDQJ�DSSDUDvW�DORUV�DSUqV�O¶HIIRUW�������
��
PROH�G¶DFLGH�ODFWLTXH��)DLUH�OH�ELODQ�

GH�PDWLqUH�GHV�GLIIpUHQWHV�HVSqFHV�SUpVHQWHV�GDQV�OH�VDQJ�DSUqV�O¶HIIRUW�HW�HQ�GpGXLUH�DORUV�OD�

YDOHXU�GX�S+�ORFDO�GX�VDQJ��&RQFOXUH��

$���� $ILQ� G¶pYLWHU� FHWWH� YDULDWLRQ� GX� S+� VDQJXLQ�� O¶KpPRJORELQH� �QRWpH�+E�� DLQVL� TXH� OH�

SKpQRPqQH�GH�UHVSLUDWLRQ� LQWHUYLHQQHQW�SRXU�pOLPLQHU�O¶H[FqV�GH�GLR[\GH�GH�FDUERQH�GLVVRXV�

�RQ�UDSSHOOH�TXH� OH�GLK\GURJpQRFDUERQDWH�FRUUHVSRQG�j�GX�GLR[\GH�GH�FDUERQH�GLVVRXV�GDQV�

O¶HDX���/HV�pFKDQJHV�HQWUH�OHV�JD]�GLVVRXV�GDQV�OH�VDQJ�SHXYHQW�rWUH�PRGpOLVpV�SDU�OD�UpDFWLRQ�

G¶pTXDWLRQ �

+E2���DT� ��&2���DT�  �+E&2���DT� ��2���DT��

([SOLTXHU�FRPPHQW�OD�UHVSLUDWLRQ�SHUPHW�GH�PDLQWHQLU�FRQVWDQWH�OD�YDOHXU�GX�S+�VDQJXLQ�
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3$57,(�% ��DSSURFKH�V\QWKpWLTXH�GH�O¶DQGUDVWLQH�&

3RXU� O¶pFULWXUH� GHV� PpFDQLVPHV�� j� FKDTXH� IRLV� TX¶LO� OH� MXJH� QpFHVVDLUH�� OH� FDQGLGDW� SRXUUD�

XWLOLVHU�GHV�QRWDWLRQV�VLPSOLILpHV�GHV�PROpFXOHV�OXL�SHUPHWWDQW�GH�QH�VH�FRQFHQWUHU�TXH�VXU�OHV�

JURXSHV�FDUDFWpULVWLTXHV�FRQFHUQpV��/HV�GRQQpHV�VSHFWUDOHV�VRQW�PHQWLRQQpHV�HQ�ILQ�GH�VXMHW�

/HV� DQGUDVWLQHV $±' VRQW� GHV� PROpFXOHV� QDWXUHOOHV� GH� VWUXFWXUH� WpWUDF\FOLTXH� �ILJXUH� ����

LQKLELWULFHV� GH� O¶HQ]\PH� IDUQpV\O� WUDQVIpUDVH�� 'HSXLV� OHXU� GpFRXYHUWH� HQ� ����� GDQV� GHV�

FXOWXUHV�GH�3HQLFLOOLXP�VS� )2�������FHV�PROpFXOHV�RQW�PRQWUp�OHXU�FDSDFLWp�G¶LQKLELWLRQ�GH�OD�

IDUQpV\ODWLRQ�G¶XQ�FHUWDLQ�QRPEUH�GH�SURWpLQHV�LQWUDFHOOXODLUHV��'HV�UpVXOWDWV�SUpFOLQLTXHV�RQW�

DLQVL� UpYpOp� OHXU� HIILFDFLWp� GDQV� O¶LQKLELWLRQ� GH� OD� SUROLIpUDWLRQ� FHOOXODLUH WXPRUDOH�� LQ� YLWUR

FRPPH�LQ�YLYR��FH�TXL�HQ�IDLW�GH�ERQV�FDQGLGDWV�SRXU�OH�WUDLWHPHQW�GH�GLYHUV�FDQFHUV�

)LJXUH��

'X�IDLW�GH�OHXUV�SURSULpWpV�ELRORJLTXHV��FHV�PROpFXOHV�FRQVWLWXHQW�GHV�FLEOHV�GH�FKRL[�SRXU�OHV�

FKLPLVWHV� RUJDQLFLHQV��'DQV� FH� FRQWH[WH� HQ� ������ GHX[� pTXLSHV� GH� FKHUFKHXUV� MDSRQDLV� RQW�

GpFULW�XQH�DSSURFKH�V\QWKpWLTXH�GH�O¶DQGUDVWLQH�& �7KH�-RXUQDO�RI�2UJDQLF�&KHPLVWU\ �����

������±�����HQ�SUpSDUDQW� OH�FRPSRVp��� j�SDUWLU�GH�OD���PpWK\OF\FORKH[DQH�����GLRQH�� YLD

OHV�LQWHUPpGLDLUHV��� �� HW��� �VFKpPD�����

6FKpPD��
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�����

%���6\QWKqVH�GH�O¶LQWHUPpGLDLUH��

/D� ��PpWK\OF\FORKH[DQH�����GLRQH� � UpDJLW� DYHF� XQH� VROXWLRQ� G¶pWKDQRODWH� GH� VRGLXP�

�(W21D��GDQV�O¶pWKDQRO��(W2+��SRXU�GRQQHU�XQ�DQLRQ�� �VFKpPD�����

6FKpPD��

%��� 5HSUpVHQWHU�O¶DQLRQ��� ([SOLTXHU�SRXUTXRL�LO�HVW�IRUPp�VpOHFWLYHPHQW��

/H�FRPSRVp�ELF\FOLTXH�� SHXW�rWUH�REWHQX�VRXV�OD�IRUPH�G¶XQ�PpODQJH�UDFpPLTXH�j�SDUWLU�GH�

O¶DQLRQ�� HQ�VXLYDQW�OD�VpTXHQFH�UpDFWLRQQHOOH�FL�GHVVRXV��VFKpPD�����

6FKpPD��

%��� 3URSRVHU�XQ�PpFDQLVPH� UpDFWLRQQHO� UHQGDQW�FRPSWH�GH� OD� IRUPDWLRQ�GX�FRPSRVp�� j

SDUWLU�GH�O¶DQLRQ � HW�GH�OD PpWK\OYLQ\OFpWRQH���

%��� /H�SURGXLW�ELF\FOLTXH � HVW�REWHQX�VRXV�OD�IRUPH�G¶XQ�PpODQJH�UDFpPLTXH��5HSUpVHQWHU�

WRXV� OHV� FRPSRVpV� GX� PpODQJH� REWHQX� HQ� FRQYHQWLRQ� VSDWLDOH� GH� &UDP� HW� LQGLTXHU� OHXUV�

SURSRUWLRQV�UHODWLYHV�

%��� 3URSRVHU� XQ� PpFDQLVPH� UpDFWLRQQHO� UHQGDQW� FRPSWH� GH� OD� IRUPDWLRQ� GX� SURGXLW�

ELF\FOLTXH����4XHOV�QRPV�SRUWHQW�OHV�UpDFWLRQV�LPSOLTXpHV�GDQV�FHWWH�WUDQVIRUPDWLRQ�"

/H�FRPSRVp�� SHXW�pJDOHPHQW rWUH�SUpSDUp�HQ�XWLOLVDQW OD�/�SUROLQH�� j�OD�SODFH�GH�O¶pWKDQRODWH�

GH�VRGLXP��/¶LQWHUPpGLDLUH�� HVW�DLQVL�REWHQX�VRXV�OD�IRUPH�G¶XQ�XQLTXH�LVRPqUH��VFKpPD��� �

6FKpPD��

%��� 3RXU�O¶LQWHUPpGLDLUH�� REWHQX� RQ�WURXYH�GDQV�OD�OLWWpUDWXUH�>D@'
��
 ± ���GHJ�GP

±�
�J
±�
�FP

�

GDQV� OH� FKORURIRUPH� �&+&O���� 4XHO� QRP� SRUWH� OH� V\PEROH� >D@'
��
"� 4XH� VLJQLILH� OH� VLJQH�

© PRLQV ª GHYDQW�OH�QRPEUH����"
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%���6\QWKqVH�GH�O¶LQWHUPpGLDLUH���

/HV� DXWHXUV�SUpSDUHQW� WRXW�G¶DERUG� OH� FRPSRVp�ELF\FOLTXH�� j�SDUWLU� GX� FRPSRVp�� HQ�GHX[�

pWDSHV�GpFULWHV�FL�GHVVRXV��VFKpPD�����

6FKpPD��

%��� 4XHOOH�IRQFWLRQ�RUJDQLTXH�HVW�FUppH�ORUV�GH�OD�IRUPDWLRQ�GX�SURGXLW�� "

%��� 3URSRVHU�XQ�PpFDQLVPH�UpDFWLRQQHO�UHQGDQW�FRPSWH�GH�OD�IRUPDWLRQ�GX�SURGXLW���

/D�GpVK\GUDWDWLRQ�GH�O¶DOFRRO�� j�O¶DLGH�GX�WULFKORUXUH�GH�SKRVSKRU\OH��32&O���FRQGXLW�HQVXLWH�

j�O¶DOFqQH��� HQ�PpODQJH�DYHF�XQ�FRPSRVp���ELV GH�PrPH�IRUPXOH�EUXWH��VFKpPD�����

6FKpPD��

%��� 'DQV�OD�PROpFXOH�GH�WULFKORUXUH�GH�SKRVSKRU\OH��32&O����O¶DWRPH�GH�SKRVSKRUH�HVW�OLp�

DX[� WURLV� DWRPHV� GH� FKORUH� HW� j� O¶DWRPH� G¶R[\JqQH�� 'RQQHU� VRQ� VFKpPD� GH� /HZLV�� 4XHOOH�

JpRPpWULH�SHXW�rWUH�GpGXLWH�GH� OD�PpWKRGH�96(35 SRXU�FHWWH�PROpFXOH "� ,QGLTXHU� OD�YDOHXU�

WKpRULTXH�GHV�DQJOHV�GH�OLDLVRQ�

%��� 5HSUpVHQWHU�OH�SURGXLW���ELV�
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/HV� DXWHXUV� REWLHQQHQW� HQVXLWH� O¶LQWHUPpGLDLUH��� j� SDUWLU� GH� O¶DOFqQH���� VHORQ� OD� VpTXHQFH�

UpDFWLRQQHOOH�VXLYDQWH��VFKpPD��� �

6FKpPD��

%��� 3URSRVHU� XQH� VpTXHQFH� GH� UpDFWLRQV� SHUPHWWDQW� G¶REWHQLU� O¶DOGpK\GH� �� j� SDUWLU� GX�

FRPSRVp����

%��� /HV� DXWHXUV� GpFULYHQW� OH� VSHFWUH� GH� UpVRQDQFH� PDJQpWLTXH� QXFOpDLUH� GX� SURWRQ�

�501
�
+��GX�SURGXLW����REWHQX�j�����0+]�GDQV�OH�FKORURIRUPH�GHXWpUp��&'&O��� &H�VSHFWUH�

SUpVHQWH�� HQWUH� DXWUHV�� GHX[� VLJQDX[� FDUDFWpULVWLTXHV� GRQW� OHV� GpSODFHPHQWV� FKLPLTXHV�

G��H[SULPpV� HQ� SSP�� SDUWLH� SDU� PLOOLRQ��� OHV� PXOWLSOLFLWpV�� OHV� FRQVWDQWHV� GH� FRXSODJH HW� OH�

QRPEUH�G¶K\GURJqQHV�FRUUHVSRQGDQWV VRQW�GRQQpV�FL�GHVVRXV �

������VLQJXOHW ODUJH����+��

�����SSP���W�
�
-  ���+]����+��

$WWULEXHU�FKDFXQ�GHV�VLJQDX[�j�XQ�RX�GHV�DWRPHV�G¶K\GURJqQH�FDUDFWpULVWLTXHV�GX�FRPSRVp����

HQ�501�
�
+� -XVWLILHU�OD�PXOWLSOLFLWp�GX�VLJQDO�j������SSP�

%��� 3URSRVHU�XQ�UpDFWLI�SHUPHWWDQW�G¶REWHQLU�OH�SURGXLW��� j�SDUWLU�GH�O¶DOGpK\GH����

%��� /H�FRPSRVp��� FRQGXLW�UDSLGHPHQW�DX�WULqQH �� TXL��FKDXIIp�j������&�HQ�WXEH�VFHOOp��

GRQQH� XQ� SURGXLW� WpWUDF\FOLTXH��� GH�PrPH� IRUPXOH� EUXWH� TXH� OH� WULqQH����� 5HSUpVHQWHU� OH�

SURGXLW��� �RQ�QH�V¶LQWpUHVVHUD�SDV�j�OD�VWpUpRVpOHFWLYLWp�GH�OD�UpDFWLRQ���
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%��� 6\QWKqVH�GH�O¶LQWHUPpGLDLUH���

7RXW�G¶DERUG��OH�FRPSRVp�WULF\FOLTXH��� HVW�V\QWKpWLVp�j�SDUWLU�GH�O¶LQWHUPpGLDLUH�����VHORQ�OD�

VXLWH�GH�UpDFWLRQV�FL�GHVVRXV��VFKpPD������

6FKpPD��

%��� 'DQV�OD�SUHPLqUH�pWDSH��O¶K\GURO\VH�GH�OD�IRQFWLRQ�DFpWDO�GH��� FRQGXLW�DX�SURGXLW����

([SOLTXHU�TXHO�D�pWp�OH�U{OH�GH�FHWWH�IRQFWLRQ�GDQV�OD�V\QWKqVH�GX�FRPSRVp����

%��� 3URSRVHU�XQH�VpTXHQFH�UpDFWLRQQHOOH�SHUPHWWDQW�G¶REWHQLU�OH�FRPSRVp����j�SDUWLU�GH�OD�

FpWRQH ���

%��� 8Q� RUJDQROLWKLHQ� SUpVHQWH� XQH� UpDFWLYLWp� FRPSDUDEOH� j� FHOOH� G¶XQ� RUJDQRPDJQpVLHQ�

YLV�j�YLV� G¶XQH� FpWRQH�� /¶RUJDQROLWKLHQ� �� UpDJLW� DLQVL� DYHF� OD� FpWRQH �� SRXU� GRQQHU� OH�

SURGXLW��� GH�IRUPXOH�EUXWH�&��+��2�6L�DSUqV�K\GURO\VH��5HSUpVHQWHU� OH�FRPSRVp��� �RQ�QH�

V¶LQWpUHVVHUD�SDV�j�OD�VWpUpRVpOHFWLYLWp�GH�OD�UpDFWLRQ��

/H�FRPSRVp�WULF\FOLTXH��� SHUPHW�HQVXLWH�G¶DFFpGHU�HQ�WURLV�pWDSHV�j�O¶LQWHUPpGLDLUH ���VHORQ�

OD�VpTXHQFH�VXLYDQWH��VFKpPD��� �

6FKpPD��
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������

%��� 3URSRVHU�XQH�VpTXHQFH�UpDFWLRQQHOOH�UHQGDQW�FRPSWH�GH�OD�WUDQVIRUPDWLRQ GX�FRPSRVp�

�� HQ� SURGXLW� ���� &RPELHQ� GH� VWpUpRLVRPqUHV� SHXYHQW� rWUH� IRUPpV ORUV� GH� FHWWH�

WUDQVIRUPDWLRQ " -XVWLILHU� OD� UpSRQVH�� 5HSUpVHQWHU� WRXV� OHV� VWpUpRLVRPqUHV� IRUPpV� HQ�

FRQYHQWLRQ VSDWLDOH�GH�&UDP��4XHOOH�UHODWLRQ�G¶LVRPpULH�OHV�OLH "

%��� /¶LPLGD]ROH� XWLOLVp� GDQV� OD� IRUPDWLRQ� GX� SURGXLW �� �VFKpPD� ��� HVW�LO� XQ� FRPSRVp�

DURPDWLTXH "�3UpFLVHU� OHTXHO�GHV�GHX[�DWRPHV�G¶D]RWH�GH� O¶LPLGD]ROH�SRVVqGH� OH�FDUDFWqUH� OH�

SOXV�EDVLTXH� -XVWLILHU�OHV�UpSRQVHV�

%��� /H� VLOLFLXP� VH� WURXYH� HQ� GHVVRXV� GX� FDUERQH� GDQV� OD� FODVVLILFDWLRQ� SpULRGLTXH� HW�

SRVVqGH�GH�FH�IDLW�XQH�UpDFWLYLWp�VLPLODLUH��(Q�FRQVLGpUDQW�OD�UpDFWLYLWp�GX�VLOLFLXP�LGHQWLTXH�j�

FHOOH� GX� FDUERQH�� SURSRVHU� XQ� PpFDQLVPH� UpDFWLRQQHO� UHQGDQW� FRPSWH� GH� OD� IRUPDWLRQ� GX�

SURGXLW� �� HQ� SUpFLVDQW� ELHQ� OH� U{OH� GH� O¶LPLGD]ROH�� -XVWLILHU� SRXUTXRL� VHXO� XQ� JURXSH�

K\GUR[\OH�GH�OD�PROpFXOH��� UpDJLW�

%��� /H� VSHFWUH� GH� O¶LQWHUPpGLDLUH� �� REWHQX� SDU� VSHFWURVFRSLH� LQIUDURXJH� �,5�� SUpVHQWH��

HQWUH�DXWUHV� XQH�EDQGH�G¶DEVRUSWLRQ LQWHQVH�DX�QRPEUH�G¶RQGH�GH�� ����FP
±�
��3URSRVHU�XQH�

DWWULEXWLRQ� GH� FHWWH� EDQGH� G¶DEVRUSWLRQ� j� XQ� �RX� GHV�� JURXSH�V�� FDUDFWpULVWLTXH�V�� SUpVHQW�V��

GDQV�O¶LQWHUPpGLDLUH����

%���$FFqV�j�O¶LQWHUPpGLDLUH���

/D� ILQ� GH� OD� V\QWKqVH� GH� O¶LQWHUPpGLDLUH� �� HVW� HIIHFWXpH� HQ� TXHOTXHV� pWDSHV� j� SDUWLU� GX�

FRPSRVp��� �VFKpPD�������

6FKpPD���
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%��� 3URSRVHU�XQH�VpTXHQFH�UpDFWLRQQHOOH�SRXU�IRUPHU�O¶DOFqQH��� j�SDUWLU�GH�OD�FpWRQH����

%��� 6DFKDQW�TXH�GDQV OD�PROpFXOH �� OD�GRXEOH�OLDLVRQ�H[WUDF\FOLTXH�HVW�SOXV�UpDFWLYH�TXH�

OD�GRXEOH�OLDLVRQ�LQWUDF\FOLTXH��SURSRVHU�XQH�PpWKRGH�SHUPHWWDQW�G¶REWHQLU�O¶DOGpK\GH����

%��� $ �����&�HW�HQ�SUpVHQFH�GH�WULpWK\ODPLQH��(W�1���OH�FRPSRVp�WULF\FOLTXH��� FRQGXLW�j�

OD�IRUPDWLRQ�GX�SURGXLW�WpWUDF\FOLTXH��� YLD�O¶LQWHUPpGLDLUH $ �ILJXUH �� �

�

�

)LJXUH �

�

%���D 'RQQHU�XQH�IRUPH�PpVRPqUH OLPLWH�GH�OD�SDUWLH�DQLRQLTXH�GH�O¶LQWHUPpGLDLUH�$�

%���E 3URSRVHU�XQ�PpFDQLVPH� UpDFWLRQQHO� UHQGDQW� FRPSWH�GH� OD� IRUPDWLRQ�GX�SURGXLW��� j

SDUWLU�GH�O¶LQWHUPpGLDLUH�$ �RQ�QH�V¶LQWpUHVVHUD�SDV�j�OD�VWpUpRVpOHFWLYLWp�GH�OD�UpDFWLRQ��
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'RQQpHV�VSHFWUDOHV��
�

501�
�
+���JDPPH�GH�GpSODFHPHQWV�FKLPLTXHV

�

3URWRQV G ~SSP�

±&+±&+�± ��� ± ���

±&+±&+ &+± ��� ± ���

��� ± ���

5±&2�±&+± ��� ± ���

±&+±1± ��� ± ���

±&+±2± ��� ± ���

5&+ &+5¶ ��� ± ���

��� ± ���

��� ± ����

,QIUDURXJH���QRPEUH�G¶RQGH�GH�YLEUDWLRQ�GH�TXHOTXHV�OLDLVRQV

�

/LDLVRQ X �FP
±�
� ,QWHQVLWp

2±+ DOFRRO � ��� ± � ��� ,QWHQVH HW�ODUJH

2±+ DFLGH � ��� ± � ��� ,QWHQVH HW�ODUJH

& 2�HVWHU� � ��� ± � ��� ,QWHQVH

& 2�HVWHU�FRQMXJXp � ��� ± � ��� ,QWHQVH

& 2�FpWRQH� � ��� ± � ��� ,QWHQVH

& 2 DFLGH � ��� ± � ��� ,QWHQVH

& 2�DOGpK\GH� � ��� ± � ��� ,QWHQVH

& 2 FpWRQH�FRQMXJXpH � ��� ± � ��� ,QWHQVH

& 2�DOGpK\GH�FRQMXJXp � ��� ± � ��� ,QWHQVH

& &�DOFqQH � ��� ± � ��� )DLEOH

& &�DOFqQH�FRQMXJXp � ��� ± � ��� )DLEOH

�

)LQ�GH�O¶pQRQFp
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