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Avant-propos

�G�� �b�2�b�b�B�Q�M �k�y�k�8 �/�m �+�Q�M�+�Q�m�`�b �*�2�M�i�`���H�2�@�a�m�T�û�H�2�+ �b�ö�2�b�i �/�û�`�Q�m�H�û�2 �/���M�b �/�2 �i�`���b �#�Q�M�M�2�b �+�Q�M�/�B�i�B�Q�M�b�-
�b���M�b �B�M�+�B�/�2�M�i �K���D�2�m�`�- �i���M�i �T�Q�m�` �H�2�b �û�T�`�2�m�p�2�b �û�+�`�B�i�2�b �[�m�2 �T�Q�m�` �H�2�b �û�T�`�2�m�p�2�b �Q�`���H�2�b�- �K���H�;�`�û �m�M �T�B�+
�/�2 �+�?���H�2�m�` ���m �+�Q�m�`�b �/�2 �+�2�b �/�2�`�M�B���`�2�b�X �C�2 �i�B�2�M�b �¨ �`�2�K�2�`�+�B�2�` �H�ö�2�M�b�2�K�#�H�2 �/�2�b ���+�i�2�m�`�b �/�m �+�Q�M�+�Q�m�`�b ��
�2�M�p�B�`�Q�M �R �8�y�y �T�2�`�b�Q�M�M�2�b �� �T�Q�m�` �H�2�m�` �2�M�;���;�2�K�2�M�i �2�i �H�2�m�` �T�`�Q�7�2�b�b�B�Q�M�M���H�B�b�K�2 �, �/�B�`�2�+�i�2�m�`�- �`�2�b�T�Q�M�b���#�H�2
�T�û�/���;�Q�;�B�[�m�2�- �b�2�+�`�û�i���`�B���i�- �b�m�T�2�`�p�B�b�2�m�`�b�- �+�Q�`�`�2�+�i�2�m�`�b�- �2�t���K�B�M���i�2�m�`�b�- ���B�M�b�B �[�m�2 �i�Q�m�i�2�b �H�2�b ���m�i�`�2�b
�T�2�`�b�Q�M�M�2�b �B�K�T�H�B�[�m�û�2�b �/���M�b �H�2�b �+�2�M�i�`�2�b�X �1�M�p�B�`�Q�M �R�9 �y�y�y �û�i�m�/�B���M�i�b �b�2 �b�Q�M�i �T�`�û�b�2�M�i�û�b ���m�t �û�T�`�2�m�p�2�b
�/�ö���/�K�B�b�b�B�#�B�H�B�i�û�- �T�m�B�b �e �d�y�y ���m�t �û�T�`�2�m�p�2�b �/�ö���/�K�B�b�b�B�Q�M �T�Q�m�` �T�H�m�b �/�2 �j �y�y�y �T�H���+�2�b �Q�z�2�`�i�2�b �b�m�` �H�2
�+�Q�M�+�Q�m�`�b �+�Q�K�K�m�M �2�i �/���M�b �H�2�b �û�+�Q�H�2�b �T���`�i�2�M���B�`�2�b�X

�G�2�b �+���M�/�B�/���i�b �Q�M�i �T�`�û�b�2�M�i�û�- �T�Q�m�` �#�2���m�+�Q�m�T�- �m�M �#�Q�M �M�B�p�2���m �/�2 �T�`�û�T���`���i�B�Q�M �2�i �i�2�M�m �+�Q�K�T�i�2 �/�2�b
�`�2�+�Q�K�K���M�/���i�B�Q�M�b �/�2 �H�2�m�`�b �T�`�Q�7�2�b�b�2�m�`�b�- ���B�M�b�B �[�m�2 �/�2 �+�2�H�H�2�b �7�Q�`�K�m�H�û�2�b �/���M�b �H�2�b �T�`�û�+�û�/�2�M�i�b �`���T�T�Q�`�i�b �c
�+�2�`�i���B�M�b �/�ö�2�M�i�`�2 �2�m�t �Q�M�i �T�`�Q�T�Q�b�û �/�2�b �T�`�2�b�i���i�B�Q�M�b �/�ö�m�M �i�`���b �?���m�i �M�B�p�2���m�- �[�m�ö�B�H �+�Q�M�p�B�2�M�i �/�2 �b�Q�m�H�B�;�M�2�`
�B�+�B�X �G�2 �D�m�`�v �+�Q�M�b�2�B�H�H�2 ���m�t �7�m�i�m�`�b �+���M�/�B�/���i�b �H�� �K���W�i�`�B�b�2 �/�2�b �T�Q�B�M�i�b �7�Q�M�/���K�2�M�i���m�t �/�2�b �T�`�Q�;�`���K�K�2�b�-
�H�� �+�Q�M�M���B�b�b���M�+�2 �T�`�û�+�B�b�2 �/�2�b �M�Q�i�B�Q�M�b �/�2 �+�Q�m�`�b�- ���b�b�Q�`�i�B�2 �/�ö�m�M�2 �K�B�b�2 �2�M �¾�m�p�`�2 �`�B�;�Q�m�`�2�m�b�2 �, �+�2�H��
�+�Q�M�b�i�B�i�m�2 �m�M �T�`�û�`�2�[�m�B�b �M�û�+�2�b�b���B�`�2 �¨ �H�� �`�û�m�b�b�B�i�2 �/�2�b �û�T�`�2�m�p�2�b �/�m �+�Q�M�+�Q�m�`�b�X

�l�M�2 ���i�i�2�M�i�B�Q�M �T���`�i�B�+�m�H�B���`�2 �/�Q�B�i ���i�`�2 �T�Q�`�i�û�2 ���m�t �+�Q�K�T�û�i�2�M�+�2�b �i�`���M�b�p�2�`�b���H�2�b�- �M�Q�i���K�K�2�M�i �+�2�H�H�2�b
�H�B�û�2�b �¨ �H�ö���`�;�m�K�2�M�i���i�B�Q�M �2�i �¨ �H�� �+�Q�K�K�m�M�B�+���i�B�Q�M�- �B�M�/�B�b�T�2�M�b���#�H�2�b �T�Q�m�` �H�2�b �K�û�i�B�2�`�b �p�B�b�û�b�X �h�`�Q�T �/�2
�T�`�Q�/�m�+�i�B�Q�M�b �û�+�`�B�i�2�b �Q�M�i �2�M�+�Q�`�2 �û�i�û �T�û�M���H�B�b�û�2�b �b�m�` �+�2�i�i�2 �b�2�b�b�B�Q�M �T���` �m�M �K���H�m�b �H�B�û �¨ �m�M �/�û�7���m�i
�/�2 �T�`�û�b�2�M�i���i�B�Q�M �, �û�+�`�B�i�m�`�2 �/�B�{�+�B�H�2�K�2�M�i �H�B�b�B�#�H�2�- �M�Q�M�@�`�2�b�T�2�+�i �/�2 �H�� �H���M�;�m�2�- �K���M�[�m�2 �/�2 �+�H���`�i�û �/�2
�H�ö�2�t�T�`�2�b�b�B�Q�M�- �/�û�7���m�i �/�2 �T�`�Q�T�`�2�i�û�- �B�/�2�M�i�B�}�+���i�B�Q�M �B�M�b�m�{�b���M�i�2 �/�2�b �[�m�2�b�i�B�Q�M�b�- �`�û�b�m�H�i���i�b �M�Q�M �+�H���B�`�2�K�2�M�i
�K�B�b �2�M �û�p�B�/�2�M�+�2�X �A�H �2�b�i ���i�i�2�M�/�m �/�2�b �7�m�i�m�`�b �+���M�/�B�/���i�b �[�m�ö�B�H�b �7���b�b�2�M�i �T�`�2�m�p�2 �/�2 �T�`�û�+�B�b�B�Q�M�- �/�2 �+�H���`�i�û
�2�i �/�2 �`�B�;�m�2�m�` �/���M�b �H�2�m�`�b �T�`�2�b�i���i�B�Q�M�b�- �[�m���H�B�i�û�b �[�m�2 �H�2�m�`�b �2�M�b�2�B�;�M���M�i�b �b�ö���i�i���+�?�2�M�i �¨ �/�û�p�2�H�Q�T�T�2�` �i�Q�m�i
���m �H�Q�M�; �/�2 �H�2�m�` �7�Q�`�K���i�B�Q�M�X

�.�B�p�2�`�b�2�b �/�Q�M�M�û�2�b �b�i���i�B�b�i�B�[�m�2�b �b�Q�M�i �7�Q�m�`�M�B�2�b �/���M�b �+�2 �`���T�T�Q�`�i �T�Q�m�` �/�Q�M�M�2�` �m�M �û�+�H���B�`���;�2 �+�Q�K�T�H�û�@
�K�2�M�i���B�`�2 ���m�t �û�H�û�K�2�M�i�b �[�m���H�B�i���i�B�7�b �/�û�i���B�H�H�û�b �û�T�`�2�m�p�2 �T���` �û�T�`�2�m�p�2 �T���` �H�2 �D�m�`�v�X �A�H �2�b�i �`���T�T�2�H�û �[�m�2 �H�2�b
�M�Q�i�2�b ���i�i�`�B�#�m�û�2�b �H�Q�`�b �/�m �+�Q�M�+�Q�m�`�b �Q�M�i �T�Q�m�` �m�M�B�[�m�2 �}�M���H�B�i�û �/�ö�û�i���#�H�B�` �m�M �+�H���b�b�2�K�2�M�i �Q�#�D�2�+�i�B�7 �2�M�i�`�2
�H�2�b �+���M�/�B�/���i�b�- �+�Q�K�T�i�2 �i�2�M�m �/�2 �H�2�m�` �M�B�p�2���m �`�2�H���i�B�7 �/�2 �`�û�m�b�b�B�i�2 �b�m�` �H�ö�2�M�b�2�K�#�H�2 �/�2�b �û�T�`�2�m�p�2�b�X �1�H�H�2�b �M�2
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�G�2�b �+���M�/�B�/���i�b �T�2�m�p�2�M�i �7�Q�`�K�m�H�2�` �/�2�b �`�û�+�H���K���i�B�Q�M�b �b�m�B�i�2 ���m�t �û�T�`�2�m�p�2�b�- �+�Q�M�7�Q�`�K�û�K�2�M�i ���m�t �B�M�b�i�`�m�+�@
�i�B�Q�M�b �7�Q�m�`�M�B�2�b �/���M�b �H�� �M�Q�i�B�+�2 �/�m �+�Q�M�+�Q�m�`�b �c �2�H�H�2�b �b�Q�M�i �2�t���K�B�M�û�2�b ���p�2�+ �H�� �T�H�m�b �;�`���M�/�2 ���i�i�2�M�i�B�Q�M �T���`
�H�2 �D�m�`�v �2�i �T�2�m�p�2�M�i�- �b�2�H�Q�M �H�2�b �+���b�- �+�Q�M�/�m�B�`�2 �¨ �m�M�2 �`�û�p�B�b�B�Q�M �¨ �H�� �?���m�b�b�2 �Q�m �¨ �H�� �#���B�b�b�2 �/�2�b �M�Q�i�2�b
�+�Q�M�+�2�`�M�û�2�b�X �G�2 �D�m�`�v �+�Q�M�b�i���i�2 �[�m�2 �+�2�b �`�û�+�H���K���i�B�Q�M�b �`�2�H���p�2�M�i�- �/���M�b �H�� �;�`���M�/�2 �K���D�Q�`�B�i�û �/�2�b �+���b�- �/�ö�m�M
�/�û�7���m�i �/�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�2�b ���i�i�2�M�/�m�b �Q�m �/�m �T�`�B�M�+�B�T�2 �/�2 �M�Q�i���i�B�Q�M �/���M�b �H�2 �+���/�`�2 �/�ö�m�M �+�Q�M�+�Q�m�`�b�X

�G�2 �+�Q�M�+�Q�m�`�b �*�2�M�i�`���H�2�@�a�m�T�û�H�2�+ �� �T�Q�m�` ���K�#�B�i�B�Q�M �/�2 �7���B�`�2 �û�K�2�`�;�2�` �H�2 �K�2�B�H�H�2�m�` �/�2 �+�?���[�m�2 �+���M�/�B�/���i
���m �+�Q�m�`�b �/�2�b �û�T�`�2�m�p�2�b�- �2�M ���T�T�`�û�+�B���M�i �H�� �D�m�b�i�2�b�b�2 �/�2�b �+�Q�M�M���B�b�b���M�+�2�b �2�i �H�� �[�m���H�B�i�û �/�2 �K�B�b�2 �2�M
�¾�m�p�`�2 �/�2�b �+�Q�K�T�û�i�2�M�+�2�b �M�û�+�2�b�b���B�`�2�b �� �b�T�û�+�B�}�[�m�2�b �2�i �i�`���M�b�p�2�`�b���H�2�b �� �T�Q�m�` �m�M �T���`�+�Q�m�`�b �2�M �û�+�Q�H�2
�/�ö�B�M�;�û�M�B�2�m�`�b�X �G�2�b �û�+�Q�H�2�b �[�m�B �`�2�+�`�m�i�2�M�i �T���` �+�2 �+�Q�M�+�Q�m�`�b �b�2 �7�û�H�B�+�B�i�2�M�i �/�m �i�`���p���B�H ���+�+�Q�K�T�H�B �2�M �+�H���b�b�2�b
�T�`�û�T���`���i�Q�B�`�2�b �2�i �/�2 �H�� �7�Q�`�K���i�B�Q�M �2�t�B�;�2���M�i�2 �/�B�b�T�2�M�b�û�2 �T���` �H�2�m�`�b �T�`�Q�7�2�b�b�2�m�`�b�- ���m�t�[�m�2�H�b �H�2 �D�m�`�v
���/�`�2�b�b�2 �b�2�b �`�2�K�2�`�+�B�2�K�2�M�i�b �H�2�b �T�H�m�b �b�B�M�+���`�2�b�X

�u���M�M�B�+�F ���H�K�û�`���b
�S� �̀û�b�B�/�2�M�i �/�m �D�m�`�v

�*�2 � �̀��T�T�Q�`�i �b�ö���/� �̀2�b�b�2 ���m�b�b�B �#�B�2�M ���m�t �+���M�/�B�/���i�2�b �[�m�ö���m�t �+���M�/�B�/���i�b �K���B�b�- ���}�M �/�ö���H�H�û�;�2�` �H�ö�û�+�`�B�i�m� �̀2�-
�H�� �7�Q�`�K�2 �? �+���M�/�B�/���i �@ �2�M �i���M�i �[�m�2 �;�2�M� �̀2 �M�Q�M �K��� �̀[�m�û �2�b�i �m�i�B�H�B�b�û�2 �/���M�b �b�� � �̀û�/���+�i�B�Q�M�X
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1. Éléments statistiques des épreuves

Mathématiques 1 - MP MPI

Mathématiques 2 - MP MPI

�e



Physique-chimie 1 - MPI

Physique-chimie 2 - MPI

Informatique - MPI

�d



Rédaction - MPI PC

Anglais - MPI

Allemand - Toutes filières

�3



Arabe - Toutes filières

Chinois - Toutes filières

Espagnol - Toutes filières

�N



Italien - Toutes filières

Portugais - Toutes filières

�R�y



Russe - Toutes filières
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2. Mathématiques 1

2.1. Introduction
�*�2 �b�m�D�2�i�- �+�Q�K�T�Q�b�û �/�2 �+�B�M�[ �T���`�i�B�2�b�- �i�`���B�i�2 �/�2 �i�?�û�Q�`�B�2 �/�2�b �M�Q�K�#�`�2�b �2�i �m�i�B�H�B�b�2 �/�2�b �Q�m�i�B�H�b �/�ö���M���H�v�b�2�X

�G�2�b �/�2�m�t �T�`�2�K�B���`�2�b �T���`�i�B�2�b �û�i�m�/�B�2�M�i �H�� �7�Q�M�+�i�B�Q�M �/�2 �+�Q�K�T�i���;�2� �/�2�b �M�Q�K�#�`�2�b �T�`�2�K�B�2�`�b�X �G�2�b �K���@
�i�?�û�K���i�B�+�B�2�M�b�C�X �>���/���K���`�/�2�i�*�X �/�2 �G�� �o���H�H�ö�2 �S�Q�m�b�b�B�M�Q�M�i �K�Q�M�i�`�û �B�M�/�û�T�2�M�/���K�K�2�M�i �2�M
1896�[�m�2

� (x) �
x

ln(x)
:

�G�2 �T�`�Q�#�H���K�2 �û�i���#�H�B�i �m�M �2�M�+���/�`�2�K�2�M�i�- �/���M�b �H�2 �K���K�2 �2�b�T�`�B�i �K���B�b �T�H�m�b �7���B�#�H�2 ���b�v�K�T�i�Q�i�B�[�m�2�K�2�M�i �,
�T�Q�m�`x > 3�-

ln(2)
6

x
ln(x)

6 � (x) 6 4
x

ln(x)
:

�G�2�b �i�`�Q�B�b �/�2�`�M�B���`�2�b �T���`�i�B�2�b �K�Q�M�i�`�2�M�i �/�ö���#�Q�`�/ �m�M �+�`�B�i���`�2 �/�ö�B�`�`���i�B�Q�M���H�B�i�û �/�ö�m�M �`�û�2�H�- �T�m�B�b �T�`�Q�m�p�2�M�i
�H�ö�B�`�`���i�B�Q�M���H�B�i�û �/�2� (2) �2�i �/�2� �2�M �b�ö���T�T�m�v���M�i �b�m�` �+�2�`�i���B�M�2�b �B�M�i�û�;�`���H�2�b �/�Q�m�#�H�2�b�X

2.2. Analyse globale des résultats
�*�Q�K�K�2 �/�ö�?���#�B�i�m�/�2�- �H�� �T�H�m�T���`�i �/�2�b �+���M�/�B�/���i�b �i�`���B�i�2 �m�M �#�Q�M �M�Q�K�#�`�2 �/�2 �[�m�2�b�i�B�Q�M�b �? �7���+�B�H�2�b �@�X �*�2
�b�m�D�2�i �/�2�K���M�/�2 �/�ö�m�i�B�H�B�b�2�` �/�B�z�û�`�2�M�i�2�b �T���`�i�B�2�b �/�m �+�Q�m�`�b �U���H�;���#�`�2�- ���M���H�v�b�2�V �+�2 �[�m�B �� �T�2�`�K�B�b �/�2 �K�Q�M�i�`�2�`
�[�m�2 �H�2�b �+���M�/�B�/���i�b �Q�M�i �b�m �T�`�Q�}�i�2�` �T�H�2�B�M�2�K�2�M�i �/�2 �H�2�m�`�b �2�M�b�2�B�;�M�2�K�2�M�i�b�X

�G�2�b �/�2�m�t �T�`�2�K�B���`�2�b �T���`�i�B�2�b �m�i�B�H�B�b�2�M�i �T�`�B�M�+�B�T���H�2�K�2�M�i �/�2�b �i�2�+�?�M�B�[�m�2�b �/�2 �K���D�Q�`���i�B�Q�M�f�K�B�M�Q�`���i�B�Q�M �2�i
�[�m�2�H�[�m�2�b �û�i�m�/�2�b �/�2 �7�Q�M�+�i�B�Q�M�b �b�B�K�T�H�2�b ���}�M �/�ö�v �T���`�p�2�M�B�`�X �J���H�?�2�m�`�2�m�b�2�K�2�M�i �/�2 �M�Q�K�#�`�2�m�b�2�b �2�`�`�2�m�`�b
�/�2 �+���H�+�m�H �Q�M�i �û�i�û �+�Q�K�K�B�b�2�b�X

�G�2�b �i�`�Q�B�b �/�2�`�M�B���`�2�b �T���`�i�B�2�b �b�Q�M�i �m�M �T�2�m �T�H�m�b �i�2�+�?�M�B�[�m�2�b �K���B�b �#�2���m�+�Q�m�T �/�2 �[�m�2�b�i�B�Q�M�b �b�Q�M�i ���#�Q�`�@
�/���#�H�2�b �/���M�b �H�� �i�Q�m�i�2 �/�2�`�M�B���`�2 �[�m�B �M�ö�� �û�i�û �[�m�2 �i�`�Q�T �`���`�2�K�2�M�i �`�û�2�H�H�2�K�2�M�i �7���B�i�2�X

�A�H �2�b�i �¨ �M�Q�i�2�` �[�m�2�- �+�Q�K�K�2 �i�`�Q�T �b�Q�m�p�2�M�i �+�2�b �/�2�`�M�B���`�2�b ���M�M�û�2�b�- �H�2�b �+�Q�T�B�2�b �/�2 �+�2�`�i���B�M�b �+���M�/�B�/���i�b �b�2
�+�Q�M�7�Q�M�/�2�M�i ���p�2�+ �m�M �#�`�Q�m�B�H�H�Q�M �, �`���i�m�`�2�b�- ���#�`�û�p�B���i�B�Q�M�b �B�M�B�M�i�2�H�H�B�;�B�#�H�2�b �U�[�m�B �T�Q�m�`�`�� �/�B�`�2 �+�2 �[�m�2 �b�B�;�M�B�}�2
�h�*�a���h�S �\ �� �`�û�2�H�H�2�K�2�M�i �p�m �/���M�b �m�M�2 �+�Q�T�B�2�V�- �Q�`�/�`�2 �/�2�b �[�m�2�b�i�B�Q�M�b �i�Q�i���H�2�K�2�M�i ���M���`�+�?�B�[�m�2�- �û�+�`�B�i�m�`�2
�¨ �T�2�B�M�2 �H�B�b�B�#�H�2�- �2�i�+�X �_���T�T�2�H�Q�M�b ���m�t �+���M�/�B�/���i�b �[�m�ö�B�H�b �/�Q�B�p�2�M�i �/�ö���#�Q�`�/ ���i�`�2 �H�m�b �2�i �+�Q�K�T�`�B�b �2�i �[�m�ö�B�H�b
�/�Q�B�p�2�M�i �p�2�B�H�H�2�` �¨ �H�� �[�m���H�B�i�û �2�i �¨ �H�� �+�H���`�i�û �/�2 �H�2�m�` �+�Q�T�B�2 �U�T�`�û�b�2�M�i���i�B�Q�M�- �`�û�/���+�i�B�Q�M�- �T�`�û�+�B�b�B�Q�M�V�X �A�H
�7���m�i �û�;���H�2�K�2�M�i �û�p�B�i�2�` �H�2�b �7���m�i�2�b �/�2 �7�`���M�Ï���B�b�- �/�Q�M�i �/�ö�Q�`�i�?�Q�;�`���T�?�2�X �L�2 �T���b �`�2�b�T�2�+�i�2�` �+�2�b �+�Q�M�b�B�;�M�2�b�-
�2�t�T�Q�b�2 �H�2�b �+���M�/�B�/���i�b �¨ �m�M �K���H�m�b�X

�1�M�}�M�- �#�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �M�ö�Q�M�i �T���b ���b�b�2�x �/�2 �`�B�;�m�2�m�` �/���M�b �H�2�m�`�b �`�û�T�Q�M�b�2�b�X �G�2�b �+�Q�`�`�2�+�i�2�m�`�b
���i�i�2�M�/�2�M�i �/�2�b �T�Q�B�M�i�b �T�`�û�+�B�b �, �/�2�b �D�m�b�i�B�}�+���i�B�Q�M�b �/�m �b�i�v�H�2 �? �/�ö���T�`���b �m�M �i�?�û�Q�`���K�2 �/�m �+�Q�m�`�b �@ �b�Q�M�i
�B�M�b�m�{�b���M�i�2�b�X

2.3. Commentaires sur les réponses apportées et conseils aux
candidats

���p���M�i �/�2 �T���b�b�2�` �T�H�m�b �T�`�û�+�B�b�û�K�2�M�i ���m�t �/�B�z�û�`�2�M�i�2�b �[�m�2�b�i�B�Q�M�b �/�m �b�m�D�2�i�- �B�H �7���m�i �K�2�M�i�B�Q�M�M�2�` �[�m�ö�m�M�2
�2�`�`�2�m�` �b�ö�û�i���B�i �;�H�B�b�b�û�2 �/���M�b �H�� �[�m�2�b�i�B�Q�M �N�X �A�H �7���H�H���B�i �#�B�2�M �b�?�` �û�i���#�H�B�` �H�� �K���D�Q�`���i�B�Q�M

� (n) 6 4
n

ln(n)
:

�R�k



�Z�m���b�B�K�2�M�i �i�Q�m�b �H�2�b �+���M�/�B�/���i�b �Q�M�i �`�û���H�B�b�û �[�m�2 �+�ö�û�i���B�i �m�M�2 �2�`�`�2�m�`�X �S���` �+�Q�M�i�`�2�- �H�ö�B�M�/�B�+���i�B�Q�M �/�Q�M�M�û�2
�Uln(4) < 2)�V �2�i �m�i�B�H�B�b�û�2 �i�2�H�H�2 �[�m�2�H�H�2 �M�2 �T�2�`�K�2�i �T���b �/�ö�Q�#�i�2�M�B�` �H�� �+�Q�M�b�i���M�i�24�- �K���B�b5�X �G�2 �D�m�`�v �2�M ��
�#�B�2�M �û�p�B�/�2�K�K�2�M�i �i�2�M�m �+�Q�K�T�i�2 �H�Q�`�b �/�2 �H�� �+�Q�`�`�2�+�i�B�Q�M�X

2.3.1. Un encadrement de la fonction �

Q1 �G�� �K���D�Q�`���i�B�Q�M �� �b�Q�m�p�2�M�i �û�i�û �#�B�2�M �i�`���B�i�û�2�X �S���` �+�Q�M�i�`�2�- �H�� �K�B�M�Q�`���i�B�Q�M �� �T�Q�b�û �/�2�b �T�`�Q�#�H���K�2�b�X
�"�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �Q�M�i �i�2�M�i�û �b���M�b �b�m�+�+���b �/�2 �H�� �K�Q�M�i�`�2�` �T���` �`�û�+�m�`�`�2�M�+�2�X �A�H �7���m�i �m�i�B�H�B�b�2�` �H�2
�H�2�K�K�2 �/�2�:���m�b�b�X �§ �M�Q�i�2�` �[�m�2 �H�2�b �+�Q�`�`�2�+�i�2�m�`�b �Q�M�i �p�m �T�H�m�b�B�2�m�`�b �7�Q�B�b(2n)! = 2 nn!�X

Q2 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �M�û�+�2�b�b�B�i�2 �m�M�2 �`�û�+�m�`�`�2�M�+�2 �7�Q�`�i�2 �[�m�2 �T�2�m �/�2 �+���M�/�B�/���i�b �Q�M�i �p�m�2�X ���i�i�2�M�i�B�Q�M ���m
�7���B�i �[�m�ö�m�M �T�`�Q�/�m�B�i �b���M�b �7���+�i�2�m�` �p���m�i1 �2�i �T���b0�X

Q3 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2 �[�m�ö�B�H �+�Q�M�p�B�2�M�i �/�2 �M�2 �T���b �M�û�;�H�B�;�2�` �, �#�B�2�M �B�M�/�B�[�m�2�` �[�m�2p �û�i���M�i �m�M �2�M�i�B�2�`�-
�Q�M ��p 6 x , p 6 bxc �2�i �[�m�2 �H�� �7�Q�M�+�i�B�Q�Mt 7! 4t �2�b�i �+�`�Q�B�b�b���M�i�2�X

Q4 �*�Q�K�K�2 �T�Q�m�` �H�� �[�m�2�b�i�B�Q�M�Z�R�- �H�� �K���D�Q�`���i�B�Q�M �2�b�i �b�Q�m�p�2�M�i �#�B�2�M �i�`���B�i�û�2 ���m �+�Q�M�i�`���B�`�2 �/�2 �H��
�K�B�M�Q�`���i�B�Q�M�- �[�m�B �`�û�b�m�H�i�2 �/�ö�m�M�2 �b�B�K�T�H�2 �`�û�+�m�`�`�2�M�+�2�X

Q5 �*�2�i�i�2 �[�m�2�b�i�B�Q�M�- ���b�b�2�x �+�H���b�b�B�[�m�2�- �� �`���`�2�K�2�M�i �û�i�û �#�B�2�M �i�`���B�i�û�2�X

Q6 �l�M�2 �[�m�2�b�i�B�Q�M �`���`�2�K�2�M�i �7���B�i�2�X �*�ö�2�b�i �m�M�2 �+�Q�M�b�û�[�m�2�M�+�2 �/�B�`�2�+�i�2 �/�2 �H�� �[�m�2�b�i�B�Q�M �T�`�û�+�û�/�2�M�i�2 �2�M
�m�i�B�H�B�b���M�i �H�2 �7���B�i �[�m�2b2xc � 2bxc 2 f 0; 1g�X

Q7 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2 �b�Q�m�p�2�M�i �7���B�i�2�X �A�H �7���m�i �#�B�2�M �B�M�/�B�[�m�2�` �[�m���M�/ �K���K�2 �[�m�ö�m�M �M�Q�K�#�`�2 �T�`�2�K�B�2�`
�2�b�i �b�m�T�û�`�B�2�m�` �¨1�- �b�B�M�Q�M �Q�M �M�2 �T�2�m�i �+�Q�M�+�H�m�`�2�X

Q8 �l�M�2 �[�m�2�b�i�B�Q�M �i�`���b �b�Q�m�p�2�M�i �+�Q�`�`�2�+�i�2�K�2�M�i �7���B�i�2�X

Q9 �G�� �T�`�2�m�p�2 �/�2 �H�� �K���D�Q�`���i�B�Q�M �� �T�Q�b�û �b�Q�m�p�2�M�i �/�2�b �T�`�Q�#�H���K�2�b �¨ �+���m�b�2 �/�2 �M�Q�K�#�`�2�m�b�2�b �2�`�`�2�m�`�b
�/�2 �+���H�+�m�H�X �A�H �7���m�i �b�2 �`���K�2�M�2�` �¨ �H�ö�û�i�m�/�2 �/�2 �H�� �7�Q�M�+�i�B�Q�Mt 7!

p
t � ln( t)�X

Q10 �"�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �Q�m�#�H�B�2�M�i �/�2 �K�2�M�i�B�Q�M�M�2�` �[�m�2x > 3 �B�K�T�H�B�[�m�2 �[�m�2x > bxc > e �+�2
�[�m�B �T�2�`�K�2�i �/�ö�m�i�B�H�B�b�2�` �H�� �+�`�Q�B�b�b���M�+�2�X

Q11 �Z�m�2�b�i�B�Q�M �/�û�H�B�+���i�2 �[�m�B �/�2�K���M�/�2 �/�ö�m�i�B�H�B�b�2�` �H�� �[�m�2�b�i�B�Q�M�Z�e�X

Q12 �*�Q�K�K�2 �T�Q�m�` �H�� �[�m�2�b�i�B�Q�M�Z�N�- �#�2���m�+�Q�m�T �/�ö�2�`�`�2�m�`�b �/�2 �+���H�+�m�H�X �h�`�Q�T �/�2 �+���M�/�B�/���i�b �/�Q�M�M�2�M�i
�/�B�`�2�+�i�2�K�2�M�i2n > 2n �b���M�b �D�m�b�i�B�}�+���i�B�Q�M�X

Q13 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2 �b�B �Q�M �H�� �i�`���B�i�2 ���p�2�+ �b�Q�B�M�X �"�2���m�+�Q�m�T �T�2�M�b�2�M�i �[�m�22bxc = b2xc�X �h�`�Q�T �/�2
�+���M�/�B�/���i�b �M�ö�Q�M�i �T���b �m�i�B�H�B�b�û �H�ö�B�M�/�B�+���i�B�Q�M�X

2.3.2. Une majoration d’un PPCM
Q14 �l�M�2 �b�B�K�T�H�2 �[�m�2�b�i�B�Q�M �/�ö���H�;���#�`�2 �[�m�B �/�2�K���M�/�2 �b�2�m�H�2�K�2�M�i �/�2 �`���T�T�2�H�2�` �H�� �b�i�`�m�+�i�m�`�2 �/�ö�m�M �b�Q�m�b�@
���M�M�2���mZ �2�i �H�2 �7���B�i �[�m�2Z �2�b�i �m�M ���M�M�2���m �T�`�B�M�+�B�T���H�X

Q15 �l�M�2 �[�m�2�b�i�B�Q�M ���b�b�2�x �K���H �i�`���B�i�û�2 �/���M�b �H�ö�2�M�b�2�K�#�H�2 �T���` �m�M �K���M�[�m�2 �/�2 �`�B�;�m�2�m�`�X �§ �M�Q�i�2�` �[�m�2a
�/�B�p�B�b�2b �B�K�T�H�B�[�m�2a 6 b �T�Q�m�` �/�2�m�t �2�M�i�B�2�`�b �M���i�m�`�2�H�b �m�M�B�[�m�2�K�2�M�i �b�Bb 6= 0 �X

Q16 �G�2�b �i�`�Q�B�b �p���H�2�m�`�b �/�2�K���M�/�û�2�b �b�Q�M�i �i�`���b �b�Q�m�p�2�M�i �+�Q�`�`�2�+�i�2�b�X �G�� �/�2�m�t�B���K�2 �T���`�i�B�2 �/�2 �H�� �[�m�2�b�i�B�Q�M
�� �û�i�û �#�B�2�M �7���B�i�2 �H�Q�`�b�[�m�ö�2�H�H�2 �� �û�i�û ���#�Q�`�/�û�2�X

Q17 �l�M�2 �[�m�2�b�i�B�Q�M �T�2�m �7���B�i�2�X �G�2 �T�H�m�b �b�B�K�T�H�2 �2�b�i �/�2 �K�Q�M�i�`�2�` �[�m�ö�m�M �/�2�b �i�2�`�K�2�b �/�B�p�B�b�2 �H�ö���m�i�`�2 �T�m�B�b
�m�M�2 �K���D�Q�`���i�B�Q�M�X
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Q18 �l�M�2 �[�m�2�b�i�B�Q�M �T�H�m�i�¬�i �#�B�2�M �i�`���B�i�û�2 �/���M�b �H�ö�2�M�b�2�K�#�H�2�X

Q19 �h�`�Q�T �/�2 �+���M�/�B�/���i�b �T�2�M�b�2�M�i �[�m�2 �b�Bf (x) � g(x) ���H�Q�`�bef (x) � eg(x) �+�2 �[�m�B �2�b�i �7���m�t �U�2�i �/�û�D�¨
�b�B�;�M���H�û �/���M�b �H�2 �`���T�T�Q�`�i �/�2 �H�ö���M �/�2�`�M�B�2�`�V�X

2.3.3. Un critère d’irrationalité
Q20 �l�M�2 �[�m�2�b�i�B�Q�M �i�`���b �T�2�m �i�`���B�i�û�2�- �Q�M �B�H �b�m�{�i �/�ö���T�T�H�B�[�m�2�` �H�� �/�û�}�M�B�i�B�Q�M �/�2o(1=qn ) �2�i �/�2 �`�2�K���`�@
�[�m�2�` �[�m�ö�m�M�2 �b�m�B�i�2 �/�ö�2�M�i�B�2�`�b �+�Q�M�p�2�`�;�2�M�i�2 �2�b�i �b�i���i�B�Q�M�M���B�`�2�X

Q21 �G�ö�2�t�B�b�i�2�M�+�2 �/�2� �2�b�i �b�Q�m�p�2�M�i �û�i���#�H�B�2 �K���B�b �#�2���m�+�Q�m�T �/�ö�2�`�`�2�m�`�b �b�Q�M�i �2�M�+�Q�`�2 �+�Q�K�K�B�b�2�b �b�m�` �H�2
�+���H�+�m�H �/�2 �T�m�B�b�b���M�+�2�b�X

Q22 �A�+�B ���m�b�b�B �H�ö�2�t�B�b�i�2�M�+�2 �/�2� (2) �2�b�i �b�Q�m�p�2�M�i �û�i���#�H�B�2�X �S�H�m�b �b�m�`�T�`�2�M���M�i�- �H�� �/�2�m�t�B���K�2 �T���`�i�B�2 �/�2 �H��
�[�m�2�b�i�B�Q�M �M�ö�� �T���b �û�i�û �i�`���B�i�û�2 ���H�Q�`�b �[�m�ö�B�H �b�m�{�i �/�2 �K�2�i�i�`�2 �i�Q�m�i�2�b �+�2�b �7�`���+�i�B�Q�M�b ���m �K���K�2 �/�û�M�Q�K�B�M���i�2�m�`
�U�û�;���H ���m �S�S�*�J�V�X

Q23 �l�M�2 �[�m�2�b�i�B�Q�M �/�B�{�+�B�H�2 �[�m�B �� �û�i�û �`���`�2�K�2�M�i �7���B�i�2 �¨ �T���`�i �/���M�b �H�2�b �#�Q�M�M�2�b �+�Q�T�B�2�b�X

2.3.4. Calcul d’une intégrale double
Q24 �l�M�2 �[�m�2�b�i�B�Q�M �`���`�2�K�2�M�i �#�B�2�M �7���B�i�2�X �S�Q�m�`�[�m�Q�B �b�ö�B�M�i�û�`�2�b�b�2�` �m�M�B�[�m�2�K�2�M�i ���m�t �T�Q�B�M�i�b0 �2�i1 �U���H�Q�`�b
�[�m�2 �+�ö�2�b�i �B�M�m�i�B�H�2�V �\ �.�B�`�2 �, �? �*�2�i�i�2 �7�Q�M�+�i�B�Q�M �2�b�i �+�Q�M�i�B�M�m�2 �b�m�`[0; 1] �+�Q�K�K�2 �[�m�Q�i�B�2�M�i �/�2 �7�Q�M�+�i�B�Q�M�b
�+�Q�M�i�B�M�m�2�b �b�m�`[0; 1] �2�i �/�Q�M�i �H�2 �/�û�M�Q�K�B�M���i�2�m�` �M�2 �b�ö���M�M�m�H�2 �T���b �U�+���`y < 1)�X �1�H�H�2 �2�b�i �/�Q�M�+ �B�M�i�û�;�`���#�H�2
�b�m�`[0; 1] �+���` �+�Q�M�i�B�M�m�2 �b�m�`[0; 1]�X �@ �b�m�{�i ���K�T�H�2�K�2�M�i�X

Q25 �G�ö���T�T�H�B�+���i�B�Q�M �/�m �i�?�û�Q�`���K�2 �/�2 �+�Q�M�i�B�M�m�B�i�û �/�2�b �B�M�i�û�;�`���H�2�b �2�b�i �b�Q�m�p�2�M�i �p�m�2�- �K���B�b �H�� �/�Q�K�B�M���i�B�Q�M
�� �i�`�Q�T �b�Q�m�p�2�M�i �T�Q�b�û �T�`�Q�#�H���K�2�X �*�2�`�i���B�M�b �Q�M�i �#�B�2�M �p�m �[�m�ö�B�H �7���m�i �m�M�2 �/�Q�K�B�M���i�B�Q�M �H�Q�+���H�2�X

Q26 �l�M�2 �[�m�2�b�i�B�Q�M �T�H�m�i�¬�i �#�B�2�M �7���B�i�2�X �"�2���m�+�Q�m�T �p�Q�B�2�M�i �H�2 �T���b�b���;�2 �¨ �H�� �b�û�`�B�2 �2�M�i�B���`�2 �2�i �D�m�b�i�B�}�2�M�i
�T�H�m�b �Q�m �K�Q�B�M�b �#�B�2�M �H�ö�B�M�i�2�`�p�2�`�b�B�Q�M �/�2�b �b�B�;�M�2�b

P
�2�i

R
�X

Q27 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2�X

Q28 �l�M�2 ���m�i�`�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2�X

Q29 �"�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �T�2�M�b�2�M�i �¨ �i�Q�`�i �[�m�2 �/�B�`�2 �? �T���` �i�û�H�2�b�+�Q�T���;�2 �@ �b�m�{�i �T�Q�m�` �`�û�T�Q�M�/�`�2�X
�.�ö���m�i�`�2�b �T�`�û�7���`�2�M�i �û�+�`�B�`�2 �H�� �/�B�z�û�`�2�M�+�2 �/�2 �/�2�m�t �b�û�`�B�2�b �/�B�p�2�`�;�2�M�i�2�b��

Q30 �l�M�2 �[�m�2�b�i�B�Q�M �T�2�m �i�`���B�i�û�2 �+���` �2�H�H�2 �/�2�K���M�/�2 �/�2 �b�2 �b�Q�m�p�2�M�B�` �/�2 �`�û�b�m�H�i���i�b �T�`�û�+�û�/�2�M�i�b�X

2.3.5. Une démonstration de l’irrationalité de � (2)

Q31 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2 �b�B �Q�M �H�� �7���B�i �b�Q�B�;�M�2�m�b�2�K�2�M�i�X �1�M�+�Q�`�2 �m�M�2 �7�Q�B�b �#�2���m�+�Q�m�T �/�2 �+���H�+�m�H�b �7���m�t
�b�Q�M�i ���T�T���`�m�b�X

Q32 �"�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �Q�M�i �û�i�û �B�K�T�`�2�b�b�B�Q�M�M�û�b �T���` �+�2�i�i�2 �[�m�2�b�i�B�Q�M ���H�Q�`�b �[�m�ö�B�H �b�m�{�i �/�ö�û�p�Q�[�m�2�`
�H�� �H�B�M�û���`�B�i�û �/�2 �H�ö�B�M�i�û�;�`���H�2�X

Q33 �l�M�2 �[�m�2�b�i�B�Q�M �T�2�m �i�`���B�i�û�2 �[�m�B �/�2�K���M�/�2 �m�M�2 �b�v�M�i�?���b�2 �/�2 �[�m�2�H�[�m�2�b �`�û�b�m�H�i���i�b �T�`�û�+�û�/�2�M�i�b�X

Q34 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2 �¨ �+�Q�K�T�`�2�M�/�`�2 �K���B�b �/�B�{�+�B�H�2 �¨ �û�+�`�B�`�2 �+�Q�`�`�2�+�i�2�K�2�M�i �U�b�m�`�i�Q�m�i �b�m�` �H�� �}�M �/�m
�T�`�Q�#�H���K�2�V�X �G�2 �7���B�i �[�m�20 �2�i1 �b�Q�B�i �`���+�B�M�2�b �/�2 �K�m�H�i�B�T�H�B�+�B�i�ûn �/�2X n (1 � X )n �2�b�i �`���`�2�K�2�M�i �B�M�/�B�[�m�û
�U�H�Q�`�b�[�m�2 �H�� �[�m�2�b�i�B�Q�M �2�b�i �i�`���B�i�û�2�V�X

Q35 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2�X
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Q36 �l�M�2 �[�m�2�b�i�B�Q�M �7���B�i�2 �+�Q�`�`�2�+�i�2�K�2�M�i �/���M�b �b�2�m�H�2�K�2�M�i �/�2�m�t �Q�m �i�`�Q�B�b �+�Q�T�B�2�b�X �A�H �7���m�i �/�ö���#�Q�`�/
�T�`�Q�H�Q�M�;�2�` �H�� �7�Q�M�+�i�B�Q�M �T���`0 �b�m�` �H�2 �#�Q�`�/ �/�m �+���`�`�û�- �T�m�B�b �+���H�+�m�H�2�` �H�2�b �/�û�`�B�p�û�2�b �T���`�i�B�2�H�H�2�b�- �K�Q�M�i�`�2�`
���H�Q�`�b �[�m�2x = y�- �T�m�B�b �i�2�`�K�B�M�2�` �H�2 �+���H�+�m�H�X �l�M�2 �[�m�2�b�i�B�Q�M �H�Q�M�;�m�2 �¨ �7���B�`�2 �¨ �+�2 �K�Q�K�2�M�i �/�m �T�`�Q�#�H���K�2�X

Q37 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2�X

Q38 �G�� �K���D�Q�`���i�B�Q�M �2�b�i �7���+�B�H�2�X �S�2�m �/�2 �+���M�/�B�/���i�b �Q�M�i �M�Q�i�û �H�� �K�B�M�Q�`���i�B�Q�M �b�i�`�B�+�i�2�X

Q39 �A�H �7���m�i �7���B�`�2 �H�2 �H�B�2�M ���p�2�+ �H�� �[�m�2�b�i�B�Q�M�Z�k�y�X

Q40 �l�M�2 �[�m�2�b�i�B�Q�M �7���+�B�H�2 �b�B �Q�M �H�� �i�`���B�i�2 �T���` �H�ö���#�b�m�`�/�2�X ���{�`�K�2�` �?x �2�b�i �B�`�`���i�B�Q�M�M�2�H �/�Q�M�+
p

x
���m�b�b�B �@ �M�û�+�2�b�b�B�i�2 �D�m�b�i�B�}�+���i�B�Q�M�X

2.4. Conclusion
�G�2 �b�m�D�2�i �2�b�i �m�M �T�2�m �H�Q�M�; �K���B�b �[�m�2�H�[�m�2�b �+���M�/�B�/���i�b �H�ö�Q�M�i �[�m���b�B�K�2�M�i �i�`���B�i�û �2�M �2�M�i�B�2�` �2�i �/�2 �7���Ï�Q�M
�T���`�7���B�i�2�X �6�û�H�B�+�B�i���i�B�Q�M�b �¨ �2�m�t�X

�"�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �Q�M�i �b�2�K�#�H�û �T�2�`�i�m�`�#�û �T���` �H�2 �/�û�#�m�i �/�m �b�m�D�2�i�X �A�H �7���m�i �#�B�2�M �H�B�`�2 �m�M �b�m�D�2�i �2�M
�2�M�i�B�2�` �T�Q�m�` �b���p�Q�B�` �/�2 �[�m�Q�B �B�H �`�2�i�Q�m�`�M�2�X

�*�Q�K�K�2 �i�Q�m�b �H�2�b ���M�b�- �M�Q�m�b �M�2 �b���m�`�B�Q�M�b �i�`�Q�T �+�Q�M�b�2�B�H�H�2�` ���m�t �7�m�i�m�`�b �+���M�/�B�/���i�b �/�2 �#�B�2�M �i�`���p���B�H�H�2�`
�i�Q�m�i�2�b �H�2�b �M�Q�i�B�Q�M�b �p�m�2�b �2�M �+�Q�m�`�b �2�i �/�2 �#�B�2�M �+�Q�M�M���W�i�`�2 �H�2�b �M�Q�i�B�Q�M�b �/�2 �T�`�2�K�B���`�2 ���M�M�û�2�X

�l�M �#�Q�M �M�Q�K�#�`�2 �/�2 �+�Q�T�B�2�b �b�Q�M�i �`�2�H���i�B�p�2�K�2�M�i �/�B�{�+�B�H�2�b �¨ �+�Q�`�`�B�;�2�` �¨ �+���m�b�2 �/�2 �H�ö�û�+�`�B�i�m�`�2�- �T���`�7�Q�B�b �¨
�T�2�B�M�2 �/�û�+�?�B�z�`���#�H�2�- �Q�m �/�2 �H�� �T�`�û�b�2�M�i���i�B�Q�M�X �L�Q�m�b �B�M�p�B�i�Q�M�b �H�2�b �7�m�i�m�`�b �+���M�/�B�/���i�b �¨ �7���B�`�2 �m�M �2�z�Q�`�i �b�m�`
�+�2 �T�Q�B�M�i ���}�M �/�ö�û�p�B�i�2�` �/�ö���i�`�2 �T�û�M���H�B�b�û�b �T���` �m�M �K���H�m�b�X

�R�8



3. Mathématiques 2

3.1. Introduction
�G�ö�Q�#�D�2�+�i�B�7 �/�m �b�m�D�2�i �2�b�i �/�ö�û�i�m�/�B�2�` �/�2�b �7�Q�M�+�i�B�Q�M�b �b�m�`R+ ���b�b�Q�+�B�û�2�b �¨ �T�H�m�b�B�2�m�`�b �K�Q�/���H�2�b �T�`�Q�#���#�B�H�B�b�i�2�b
�/�2 �7�2�`�`�Q�K���;�M�û�i�B�b�K�2�X �*�2�b �K�Q�/���H�2�b �/�B�z���`�2�M�i �T���` �H�2 �+�?�Q�B�t �B�M�B�i�B���H �/�ö�m�M�2 �K���i�`�B�+�2 �b�v�K�û�i�`�B�[�m�2Jn �/�2
M n (R) �2�i �/�ö�m�M �M�Q�K�#�`�2� > 0 ���m�t�[�m�2�H�b �Q�M ���b�b�Q�+�B�2 �H�� �7�Q�M�+�i�B�Q�M

Hn : R+ � f� 1; +1gn ! R

(h; x) 7! � �
2

P

16 i;j 6 n
Jn (i; j )x i x j � h

nP

i =1
x i :

�G�2 �b�m�D�2�i �2�b�i �/�B�p�B�b�û �2�M �/�2�m�t �T���`�i�B�2�b�X �G�ö�Q�#�D�2�i �/�2 �H�� �T���`�i�B�2 �� �2�b�i �/�ö�û�i�m�/�B�2�` �H�2�b �p���H�2�m�`�b �T�`�Q�T�`�2�b �/�2
�+�2�`�i���B�M�b �2�t�2�K�T�H�2�b �/�2 �K���i�`�B�+�2�bJn �2�i �+�2 �b�Q�M�i �2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �/�2�b �+�Q�M�M���B�b�b���M�+�2�b �/�ö���H�;���#�`�2 �H�B�M�û���B�`�2
�2�i �/�2 �`�û�/�m�+�i�B�Q�M �/�2 �K���i�`�B�+�2�b �[�m�B �b�Q�M�i �K�B�b�2�b �¨ �H�ö�û�T�`�2�m�p�2�X �.���M�b �H�� �T���`�i�B�2 �"�- �H�2 �b�m�D�2�i �û�i�m�/�B�2 �/�2�b
�p���`�B���#�H�2�b ���H�û���i�Q�B�`�2�b �¨ �p���H�2�m�`�b �/���M�bf� 1; 1gn �/�Q�M�i �H�� �H�Q�B �/�2 �T�`�Q�#���#�B�H�B�i�û�- �[�m�B �T�2�m�i ���i�`�2 �B�/�2�M�i�B�}�û�2 �¨
�m�M�2 �7�Q�M�+�i�B�Q�M �b�m�`f� 1; 1gn �- �2�b�i �T�`�Q�T�Q�`�i�B�Q�M�M�2�H�H�2 �¨x 7! e� H n (h;x ) �X �.�2 �7���Ï�Q�M �2�t���+�i�2�- �H�2 �b�m�D�2�i �û�i�m�/�B�2
�m�M �T���b�b���;�2 �¨ �H�� �H�B�K�B�i�2n ! + 1 �/�2 �/�2�m�t �[�m���M�i�B�i�û�b �/�û�}�M�B�2�b �¨ �H�ö���B�/�2 �/�2 �+�2�b �p���`�B���#�H�2�b ���H�û���i�Q�B�`�2�b
�U�H�2�b �H�B�K�B�i�2�b �b�Q�M�i �/�û�M�Q�K�K�û�2�b �K���;�M�û�i�B�b���i�B�Q�M �2�i �T�`�2�b�b�B�Q�M�V�X �.���M�b �m�M�2 �;�`���M�/�2 �K���D�Q�`�B�i�û �/�2 �[�m�2�b�i�B�Q�M�b�-
�+�2�i�i�2 �b�2�+�Q�M�/�2 �T���`�i�B�2 �M�û�+�2�b�b�B�i�2 �m�M�2 �K���W�i�`�B�b�2 �/�2�b �+�Q�M�M���B�b�b���M�+�2�b �/�ö���M���H�v�b�2 �T�m�B�b�- �p�2�`�b �H�� �}�M�- �/�2�b
�+�Q�M�M���B�b�b���M�+�2�b �/�m �T�`�Q�;�`���K�K�2 �/�2 �T�`�Q�#���#�B�H�B�i�û�b�X

3.2. Analyse globale des résultats
�G�� �T���`�i�B�2 �� �[�m�B �M�2 �+�Q�M�+�2�`�M�2 �2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �[�m�2 �H�ö���H�;���#�`�2 �H�B�M�û���B�`�2 �� �û�i�û �K�Q�v�2�M�M�2�K�2�M�i �#�B�2�M �i�`���B�i�û�2�X
�*�2�`�i���B�M�b �T�Q�B�M�i�b �b�Q�M�i �;�H�Q�#���H�2�K�2�M�i �#�B�2�M �K���W�i�`�B�b�û�b�X �_�û�/�m�B�`�2 �H�� �K���i�`�B�+�2 �b�v�K�û�i�`�B�[�m�2 �+���`�`�û�2 �[�m�B �M�2
�+�Q�M�i�B�2�M�i �[�m�2 �/�2�b �û�H�û�K�2�M�i�b �p���H���M�i1 �U�T���b�b���;�2 �Q�#�H�B�;�û �/���M�b �H�� �[�m�2�b�i�B�Q�M�Z�e�V �2�b�i �T�H�m�b �Q�m �K�Q�B�M�b �#�B�2�M
�+�Q�M�M�m�- �K���K�2 �b�B �Q�M �T�2�m�i �i�Q�m�D�Q�m�`�b �p�Q�B�` �H�2 �p�2�`�`�2 �¨ �K�Q�B�i�B�û �p�B�/�2 �U�p�Q�B�` �/���M�b �H�� �T���`�i�B�2 �b�m�B�p���M�i�2 �H�2�b �û�+�m�2�B�H�b
�`�2�K���`�[�m�û�b�V�X �.�ö���m�i�`�2�b �T�Q�B�M�i�b �7�Q�M�i �/�û�7���m�i �U�/�2 �7���Ï�Q�M �b�i���i�B�b�i�B�[�m�2�V�X �S���` �2�t�2�K�T�H�2�- �T�`���b �/�ö�m�M �i�B�2�`�b �/�2�b
�+���M�/�B�/���i�b �û�+�?�Q�m�2�M�i �b�m�` �H�� �[�m�2�b�i�B�Q�M�Z�k�- �[�m�B �M�û�+�2�b�b�B�i�2 �/�2 �+�Q�K�T�`�2�M�/�`�2 �+�Q�K�K�2�M�i �i�`���M�b�7�Q�`�K�2�` �m�M�2
�2�t�T�`�2�b�b�B�Q�M �/�2 �H�� �7�Q�`�K�2 X

16 i;j 6 n

Jn (i; j )x i x j ;

���H�Q�`�b �[�m�2 �H�� �[�m�2�b�i�B�Q�M �7���B�i �T�Q�m�`�i���M�i �2�t�T�H�B�+�B�i�2�K�2�M�i �`�û�7�û�`�2�M�+�2 ���m�t �p���H�2�m�`�b �T�`�Q�T�`�2�b �/�2 �H�� �K���i�`�B�+�2
�b�v�K�û�i�`�B�[�m�2Jn �X �.�2 �T�H�m�b�- �#�2���m�+�Q�m�T �i�`�Q�T �/�2 �+���M�/�B�/���i�b �b�2�K�#�H�2�M�i �T�2�M�b�2�` �[�m�2 �b�B �m�M�2 �K���i�`�B�+�2 �+���`�`�û�2A
�p�û�`�B�}�2P(A) = 0 �T�Q�m�` �m�M �+�2�`�i���B�M �T�Q�H�v�M�¬�K�2 �M�Q�M �+�Q�M�b�i���M�iP �- ���H�Q�`�b �i�Q�m�i�2�b �H�2�b �`���+�B�M�2�b �/�2P �b�Q�M�i
�/�2�b �p���H�2�m�`�b �T�`�Q�T�`�2�b �/�2A�X �a�B�;�M���H�Q�M�b �m�M �T�Q�B�M�i �T�Q�b�B�i�B�7 �, �H�� �T���`�i�B�2 ���X�o �M�û�+�2�b�b�B�i�2 �/�2 �#�B�2�M �K���W�i�`�B�b�2�`
�H�2�b �T�`�Q�/�m�B�i�b �/�2 �K���i�`�B�+�2�b �T���` �#�H�Q�+�b �2�i �H�2 �D�m�`�v �2�b�i �;�H�Q�#���H�2�K�2�M�i �b���i�B�b�7���B�i �/�2�b �T�`�2�b�i���i�B�Q�M�b �b�m�` �+�2�b
���b�T�2�+�i�b�X

�G�� �T���`�i�B�2 �" �b�2 �+�Q�M�+�2�M�i�`�2 �2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �b�m�` �/�2�b �[�m�2�b�i�B�Q�M�b �/�ö���M���H�v�b�2�@�T�`�Q�#���#�B�H�B�i�û�b �U�?�Q�`�K�B�b
�[�m�2�H�[�m�2�b �[�m�2�b�i�B�Q�M�b �K���i�`�B�+�B�2�H�H�2�b�V�X �*�2�i�i�2 �T���`�i�B�2 �� �û�i�û �#�2���m�+�Q�m�T �K�Q�B�M�b �#�B�2�M �i�`���B�i�û�2 �+���` �+�2�`�i���B�M�2�b
�[�m�2�b�i�B�Q�M�b �M�û�+�2�b�b�B�i�2�M�i �m�M�2 �p�B�b�B�Q�M �;�H�Q�#���H�2 �/�m �T�`�Q�;�`���K�K�2�X �S���` �2�t�2�K�T�H�2�- �Q�M �/�2�K���M�/�2 �/�ö�û�i�m�/�B�2�` �H��
�H�B�K�B�i�2 �/�21

n ln( �i�(̀An )) �[�m���M�/n ! + 1 �T�Q�m�` �m�M�2 �+�2�`�i���B�M�2 �K���i�`�B�+�2A �/�2 �i���B�H�H�22 � 2�X �A�H �7���m�i �/�Q�M�+
�¨ �H�� �7�Q�B�b �+�Q�M�M���W�i�`�2 �H�ö�2�t�T�`�2�b�b�B�Q�M �/�2 �+�2�i�i�2 �i�`���+�2 �2�M �7�Q�M�+�i�B�Q�M �/�2�b �p���H�2�m�`�b �T�`�Q�T�`�2�b �U�B�b�b�m�2 �/�2�b �+�Q�m�`�b
�/�ö���H�;���#�`�2�V �2�i ���p�Q�B�` �m�M�2 �+�2�`�i���B�M�2 �2�t�T�û�`�B�2�M�+�2 �/�ö���M���H�v�b�2 �b�m�` �H�2 �+�Q�K�T�Q�`�i�2�K�2�M�i ���b�v�K�T�i�Q�i�B�[�m�2 �/�ö�m�M�2
�b�Q�K�K�2 �/�2 �T�m�B�b�b���M�+�2�b�X

�R�e



3.3. Commentaires sur les réponses apportées et conseils aux
candidats

�G�ö�û�T�`�2�m�p�2 �+�Q�M�i�B�2�M�i �9�9 �[�m�2�b�i�B�Q�M�b�- �+�2 �[�m�B �2�M �7���B�i �m�M�2 �û�T�`�2�m�p�2 �i�`���b �H�Q�M�;�m�2�X �a�i���i�B�b�i�B�[�m�2�K�2�M�i�- �?�Q�`�K�B�b
�m�M�2 �+�2�M�i���B�M�2 �/�2 �+�Q�T�B�2�b�- �H�2�b �`�û�T�Q�M�b�2�b �b���i�B�b�7���B�b���M�i�2�b �M�2 �+�Q�M�+�2�`�M�2�M�i �2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �[�m�ö�m�M�2 �i�`�2�M�i���B�M�2
�/�2 �[�m�2�b�i�B�Q�M�b�X �S���` �2�t�2�K�T�H�2�- �H�� �[�m�2�b�i�B�Q�M �Z�j�3 �M�ö�� �#�B�2�M �û�i�û �i�`���B�i�û�2 �[�m�2 �/���M�b �/�B�t �+�Q�T�B�2�b �2�i �H�� �/�2�`�M�B���`�2
�[�m�2�b�i�B�Q�M �/���M�b �b�2�m�H�2�K�2�M�i �m�M�2 �+�Q�T�B�2�X

�*�2 �`���T�T�Q�`�i �b�2 �7�Q�+���H�B�b�2 �b�m�` �H�2�b �j�y �T�`�2�K�B���`�2�b �[�m�2�b�i�B�Q�M�b�X

Q1 �G�2 �i�?�û�Q�`���K�2 �b�T�2�+�i�`���H �û�M�Q�M�+�2 �[�m�2 �i�Q�m�i�2 �K���i�`�B�+�2 �+���`�`�û�2 �b�v�K�û�i�`�B�[�m�2 �`�û�2�H�H�2 �2�b�i �/�B���;�Q�M���H�B�b���#�H�2�X
�G�2 �K�Q�i �? �`�û�2�H�H�2 �@ �� �b�Q�m�p�2�M�i �û�i�û �Q�m�#�H�B�û�X

Q2 �*�Q�K�K�2 �û�p�Q�[�m�û�b�m�T� �̀��- �+�2�i�i�2 �[�m�2�b�i�B�Q�M �� �b�Q�m�p�2�M�i �û�i�û �K���H �i�`���B�i�û�2�X �S���` �2�t�2�K�T�H�2�- �/���M�b �+�2�`�i���B�M�2�b
�+�Q�T�B�2�b�- �H�ö���`�;�m�K�2�M�i �7���m�t �b�m�B�p���M�i �2�b�i �m�i�B�H�B�b�û �, �b�B �m�M �p�2�+�i�2�m�`x �/�2Rn �� �b�2�b �+�Q�2�{�+�B�2�M�i�b �p���H���M�i� 1�-
���H�Q�`�b �B�H �2�M �2�b�i �/�2 �K���K�2 �/�2P(x) �T�Q�m�` �i�Q�m�i�2 �B�b�Q�K�û�i�`�B�2 �H�B�M�û���B�`�2P : Rn ! Rn �X �G�2 �#�Q�M ���`�;�m�K�2�M�i
�2�b�i �T�H�m�i�¬�i �/�2 �`�2�K���`�[�m�2�` �[�m�2 �H�ö�Q�M �� �H�ö�û�;���H�B�i�ûkP(x)k = kxk =

p
n�X �.�ö���b�b�2�x �M�Q�K�#�`�2�m�t ���`�;�m�K�2�M�i�b

�b�m�` �H�2 �`�2�;�B�b�i�`�2 �/�m �? �#�H�m�z �@ �Q�M�i �K���H�?�2�m�`�2�m�b�2�K�2�M�i �û�i�û �`�2�K���`�[�m�û�b�X

Q3 �Z�m�2�b�i�B�Q�M �i�`���b �7���+�B�H�2�X

Q4 �G�ö�B�M�7�Q�`�K���i�B�Q�M �/�2 �H�ö�û�M�Q�M�+�ûJn 6= � I n �M�ö�2�b�i �T���b �m�i�B�H�2�X �P�M �� �b�2�m�H�2�K�2�M�i �#�2�b�Q�B�M �/�2 �T�`�Q�m�p�2�`
�[�m�2 �H�2�b �p���H�2�m�`�b �T�`�Q�T�`�2�b �/�2Jn ���T�T���`�i�B�2�M�M�2�M�i �¨f� 1; 1g�X �*�2 �T�Q�B�M�i �2�b�i �M�Q�`�K���H�2�K�2�M�i �p�m �2�M �+�Q�m�`�b�X
�.���M�b �m�M �/�û�#�m�i �/�ö�û�T�`�2�m�p�2�- �H�2 �D�m�`�v ���i�i�2�M�/ �m�M ���`�;�m�K�2�M�i �/�ö���H�;���#�`�2 �H�B�M�û���B�`�2 �[�m�B �T�2�`�K�2�i �/�2 �T�`�Q�m�p�2�`
�H�ö�B�M�+�H�m�b�B�Q�M �p�Q�m�H�m�2�X

Q5 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �� �#�B�2�M �û�i�û �i�`���B�i�û�2 �/���M�b �2�M�p�B�`�Q�M �H�� �K�Q�B�i�B�û �/�2�b �+�Q�T�B�2�b�X �o�Q�B�+�B �[�m�2�H�[�m�2�b �/�B�{�+�m�H�i�û�b
�`�2�K���`�[�m�û�2�b �,

�� �T���`�7�Q�B�b �b�2�m�H�2 �H�ö�B�M�+�H�m�b�B�Q�M �a�T(Un ) � f 0; ng �2�b�i �K�Q�M�i�`�û�2 �c

�� �m�M�2 �7�Q�B�b �H�2 �b�T�2�+�i�`�2 �/�2Un �+�Q�M�M�m�- �+�2�`�i���B�M�b �+���M�/�B�/���i�b �Q�M�i �/�m �K���H �¨ �Q�#�i�2�M�B�` �`�B�;�Q�m�`�2�m�b�2�K�2�M�i �H�2
�b�T�2�+�i�`�2 �/�2J (C)

n = 1
n (Un � I n ) �c

�� �+�2�`�i���B�M�b �+���M�/�B�/���i�b �M�ö�Q�M�i �T���b �+�Q�K�T�`�B�b �[�m�ö�B�H �7���m�i �2�t�T�H�Q�B�i�2�` �H�� �`�2�H���i�B�Q�M ���{�M�2 �2�M�i�`�2J (C)
n �2�iUn

�2�i �Q�M�i �7���B�i �/�2�m�t �7�Q�B�b �/�2�b �+���H�+�m�H�b �/�2 �T�Q�H�v�M�¬�K�2 �+���`���+�i�û�`�B�b�i�B�[�m�2�X

Q6 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �� �û�i�û �#�B�2�M �i�`���B�i�û�2 �/���M�b �2�M�p�B�`�Q�M �H�� �K�Q�B�i�B�û �/�2�b �+�Q�T�B�2�b�X �G�� �T�H�m�T���`�i �/�2�b �+�Q�T�B�2�b
�T���b�b�2�M�i �T���` �m�M ���`�;�m�K�2�M�i �/�2 �T���`�i�B�2 �`�û�2�H�H�2 �/�2 �M�Q�K�#�`�2�b �+�Q�K�T�H�2�t�2�b �Q�m �m�M�2 �`�û�+�m�`�`�2�M�+�2 �b�m�`p�X �G�2
�D�m�`�v �`���T�T�2�H�H�2 �[�m�2 �H�2�b �+���H�+�m�H�b �b�Q�M�i �H�m�b �B�M�i�û�;�`���H�2�K�2�M�i�X �J���H�?�2�m�`�2�m�b�2�K�2�M�i�- �H�Q�`�b�[�m�2 �H�2�b �`�û�b�m�H�i���i�b �b�Q�M�i
�/�Q�M�M�û�b �/���M�b �H�ö�û�M�Q�M�+�û�- �+�2�`�i���B�M�b �+���M�/�B�/���i�b �2�b�b���B�2�M�i �/�ö���`�`�B�p�2�` �+�Q�?�i�2 �[�m�2 �+�Q�?�i�2 �¨ �H�� �+�Q�M�+�H�m�b�B�Q�M ���p�2�+
�/�2�b �+���H�+�m�H�b �?���b���`�/�2�m�t �U�B�+�B�-p �2�b�i �T���`�7�Q�B�b �K�B�`���+�m�H�2�m�b�2�K�2�M�i �+�Q�M�7�Q�M�/�m ���p�2�+p + 1 �2�M �`���B�b�Q�M �/�ö�m�M�2
�K���m�p���B�b�2 �+�Q�M�M���B�b�b���M�+�2 �/�2�b �b�Q�K�K�2�b �;�û�Q�K�û�i�`�B�[�m�2�b�V�X �.�2 �K���K�2�- �H�� �`���B�b�Q�M �/�ö�m�M�2 �b�û�`�B�2 �;�û�Q�K�û�i�`�B�[�m�2
�/�Q�B�i ���i�`�2 �/�B�z�û�`�2�M�i�2 �/�21 �T�Q�m�` �2�b�T�û�`�2�` ���T�T�H�B�[�m�2�` �H�� �7�Q�`�K�m�H�2 �+�H���b�b�B�[�m�2�X �S�Q�m�` �/�2�b �`���B�b�Q�M�b �/�2 �H�B�b�B�#�B�@
�H�B�i�û�- �Q�M �T�2�m�i �T�2�m�i�@���i�`�2 �+�Q�M�b�2�B�H�H�2�` ���m�t �+���M�/�B�/���i�b �/�2 �`���T�T�2�H�2�` �H�2�b �7�Q�`�K�m�H�2�b �i�`�B�;�Q�M�Q�K�û�i�`�B�[�m�2�b �[�m�ö�B�H�b
�m�i�B�H�B�b�2�M�i�X �1�M �2�z�2�i�- �+�2�`�i���B�M�b �+���H�+�m�H�b �Q�M�i �2�z�2�+�i�B�p�2�K�2�M�i ���#�Q�m�i�B �K���B�b �H�2 �D�m�`�v �� �2�m �H�ö�B�K�T�`�2�b�b�B�Q�M �[�m�2
�+�ö�2�b�i �2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �2�M �`�2�+�Q�H�H���M�i �H�2�b �K�Q�`�+�2���m�t �2�i �2�M �H���B�b�b���M�i �/�2�b ���`�;�m�K�2�M�i�b �/�2 �+�¬�i�û�X

Q7 �"�B�2�M �i�`���B�i�û�2 �/���M�b �2�M�p�B�`�Q�M �m�M �i�B�2�`�b �/�2�b �+�Q�T�B�2�b�X �A�H �7���m�i �K�Q�M�i�`�2�` �[�m�2 �H�� �K���i�`�B�+�2J (S)
n �2�b�i

�Q�`�i�?�Q�;�Q�M���H�2 �;�`�•�+�2 �¨ �H�� �[�m�2�b�i�B�Q�M �T�`�û�+�û�/�2�M�i�2�X �Z�m�2 �+�2 �b�Q�B�i �2�M �`���B�b�Q�M�M���M�i ���p�2�+ �H�� �/�û�}�M�B�i�B�Q�M �K���i�`�B�+�B�2�H�H�2
�/�ö�m�M�2 �K���i�`�B�+�2 �Q�`�i�?�Q�;�Q�M���H�2 �Q�m �2�M �B�K�T�Q�b���M�i �H�ö�Q�`�i�?�Q�;�Q�M���H�B�i�û �/�2�b �+�Q�H�Q�M�M�2�b �U�Q�m �H�B�;�M�2�b�V �/�B�b�i�B�M�+�i�2�b �2�i �H�2
�+���`���+�i���`�2 �M�Q�`�K�û �/�2�b �+�Q�H�Q�M�M�2�b �U�Q�m �H�B�;�M�2�b�V�- �B�H �7���m�i �/�B�b�i�B�M�;�m�2�` �/�2�m�t �+���H�+�m�H�b �/�B�z�û�`�2�M�i�b �U�Q�`�i�?�Q�;�Q�M���H�B�i�û
�Y �p�2�+�i�2�m�` �/�2 �M�Q�`�K�21�V�X �*�2�`�i���B�M�b �+���M�/�B�/���i�b �Q�M�i �2�b�b���v�û �/�2 �7���B�`�2 �H�2�b �/�2�m�t �+���H�+�m�H�b �2�M �K���K�2 �i�2�K�T�b
�2�i �Q�M�i �}�M�B �T���` �K�Q�M�i�`�2�` �[�m�2 �H�2�b �p�2�+�i�2�m�`�b �+�Q�H�Q�M�M�2�b �Q�M�i �m�M�2 �M�Q�`�K�2 �M�m�H�H�2�- �+�2 �[�m�B �2�b�i �û�p�B�/�2�K�K�2�M�i
�7���m�t�X

�R�d



Q8 �"�B�2�M �`�û�m�b�b�B�2 �/���M�b �i�`�Q�B�b �[�m���`�i�b �/�2�b �+�Q�T�B�2�b ���v���M�i �i�`���B�i�û �H�� �[�m�2�b�i�B�Q�M�X ���m�i�`�2�K�2�M�i �/�B�i�- �/���M�b �m�M
�[�m���`�i �/�2�b �+�Q�T�B�2�b�- �H�� �K���i�`�B�+�2J (1)

n �2�b�i �K���H �+���H�+�m�H�û�2�X

Q9 �Z�m�2�b�i�B�Q�M �i�`���b �/�û�H�B�+���i�2 �¨ �+�Q�`�`�B�;�2�` �2�m �û�;���`�/ �¨ �H�� �T�`���i�B�[�m�2 �/�2 �H�ö���T�T�`�2�M�i�B�b�b���;�2 �/�m �H���M�;���;�2
�S�v�i�?�Q�M ���m �b�2�B�M �/�m �T�`�Q�;�`���K�K�2�X

Q10 �"�B�2�M �`�û�m�b�b�B�2 �/���M�b �m�M �i�B�2�`�b �/�2�b �+�Q�T�B�2�b ���v���M�i �i�`���B�i�û �+�2�i�i�2 �[�m�2�b�i�B�Q�M�X �G�� �7�Q�`�K�m�H�2 �/�2 �`�û�+�m�`�`�2�M�+�2
Cn;k +1 = Cn;1Cn;k �û�i���M�i �7���+�B�H�2 �¨ �p�û�`�B�}�2�`�- �H�2 �D�m�`�v �M�ö�� �T���b �2�t�B�;�û �m�M�2 �`�û�/���+�i�B�Q�M �`�B�;�Q�m�`�2�m�b�2 �?���#�B�i�m�2�H�H�2
�T�Q�m�` �H�2�b ���`�;�m�K�2�M�i�b �T���` �`�û�+�m�`�`�2�M�+�2�X �A�H �M�ö�2�M �/�2�K�2�m�`�2 �T���b �K�Q�B�M�b �[�m�ö�m�M ���`�;�m�K�2�M�i �T���` �`�û�+�m�`�`�2�M�+�2
�K�û�`�B�i�2 ���m �K�Q�B�M�b �/�ö���i�`�2 ���M�M�Q�M�+�û �U�[�m�B�i�i�2 �¨ ���i�`�2 �2�z�2�+�i�m�û �`���T�B�/�2�K�2�M�i �/���M�b �H�2�b �+���b �7���+�B�H�2�b�V�X �1�M �2�z�2�i�-
�H�2 �+�Q�`�`�2�+�i�2�m�` �M�ö�� �T���b �¨ �/�2�p�B�M�2�` �H�ö���`�;�m�K�2�M�i �[�m�2 �/�û�+�B�/�2�M�i �/�ö�2�K�T�H�Q�v�2�` �H�2�b �+���M�/�B�/���i�b�X �1�M�}�M�- �H�2 �D�m�`�v
�� �T�û�M���H�B�b�û �/�2�b �+�Q�M�7�m�b�B�Q�M�b �+�Q�K�K�2 �+�2�H�H�2�@�+�B �, �b�B �Q�M �M�Q�i�2P(k) �H�ö�?�v�T�Q�i�?���b�2 �/�2 �`�û�+�m�`�`�2�M�+�2�- �7���B�`�2 �m�M�2
�`�û�+�m�`�`�2�M�+�2 �M�2 �b�B�;�M�B�}�2 �T���b �K�Q�M�i�`�2�`

9k 2 f 0; 1; : : : ; n � 1g P(k) ) P(k + 1) ;

�K���B�b �T�H�m�i�¬�i
8k 2 f 0; 1; : : : ; n � 1g P(k) ) P(k + 1) :

Q11 �.���M�b �2�M�p�B�`�Q�M �m�M �i�B�2�`�b �/�2�b �+�Q�T�B�2�b�- �H�2 �T�Q�H�v�M�¬�K�2 ���M�M�m�H���i�2�m�`X n � 1 �2�b�i �i�`�Q�m�p�û �2�i �B�H �2�b�i
�`�2�K���`�[�m�û �[�m�2 �+�2�H�� �B�K�T�H�B�[�m�2 �[�m�2 �H�2 �b�T�2�+�i�`�2 �/�2Cn;1 �2�b�i �#�B�2�M �B�M�+�H�m�b �/���M�b �H�ö�2�M�b�2�K�#�H�2 �/�2�b �`���+�B�M�2�bn�@
�B���K�2�b �/�2 �H�ö�m�M�B�i�û�X �J�Q�M�i�`�2�` �H�ö�û�;���H�B�i�û �� �û�i�û �m�M�2 �i�Q�m�i�2 ���m�i�`�2 ���z���B�`�2 �, �+�2�H�� �M�ö�� �û�i�û �7���B�i �+�Q�`�`�2�+�i�2�K�2�M�i �[�m�2
�/���M�b �m�M�2 �K�B�M�Q�`�B�i�û �/�2 �+�Q�T�B�2�b �U�2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �+�2�H�H�2�b �Q�M �B�H �2�b�i �`�2�K���`�[�m�û �[�m�2 �H�ö�û�[�m���i�B�Q�MCn

n;1 = I n

�M�2 �T�2�`�K�2�i �T���b �/�2 �/�û�i�2�`�K�B�M�2�` ���p�2�+ �2�t���+�i�B�i�m�/�2 �H�2 �b�T�2�+�i�`�2 �K���B�b �/�Q�M�M�2 �b�2�m�H�2�K�2�M�i �m�M�2 �B�M�+�H�m�b�B�Q�M�V�X
���m�i�`�2�K�2�M�i �/�B�i�- �/���M�b �m�M �M�Q�K�#�`�2 �+�Q�M�b�û�[�m�2�M�i �/�2 �+�Q�T�B�2�b�- �H�2 �7���B�i �[�m�2X n � 1 �b�Q�B�i �m�M �T�Q�H�v�M�¬�K�2
���M�M�m�H���i�2�m�` �b�2�K�#�H�2 �b�m�{�b���M�i �T�Q�m�` �2�M �/�û�/�m�B�`�2 �/�B�`�2�+�i�2�K�2�M�i �H�� �/�2�b�+�`�B�T�i�B�Q�M �2�t���+�i�2 �/�m �b�T�2�+�i�`�2 ���p�2�+
�H�2�b �`���+�B�M�2�bn�@�B���K�2�b �/�2 �H�ö�m�M�B�i�û�X

Q12 �"�B�2�M �i�`���B�i�û�2 �/���M�b �2�M�p�B�`�Q�M �m�M �+�B�M�[�m�B���K�2 �/�2�b �+�Q�T�B�2�b�X �a�B�;�M���H�Q�M�b �[�m�2 �H�ö�û�;���H�B�i�û �/�2 �b�T�2�+�i�`�2 �/�ö�m�M�2
�b�Q�K�K�2 �/�2 �K���i�`�B�+�2�b �a�T(A + B ) = �a�T(A)+ �a�T(B ) �2�b�i �m�M �K�v�i�?�2 �U�?�Q�`�K�B�b �b�BA �Q�mB �2�b�i �m�M�2 �K���i�`�B�+�2
�b�+���H���B�`�2�V�X �l�M ���m�i�`�2 �K�v�i�?�2 �2�b�i �[�m�2 �H�2�b �p���H�2�m�`�b �T�`�Q�T�`�2�b �`�û�2�H�H�2�b �/�ö�m�M�2 �K���i�`�B�+�2 �`�û�2�H�H�2 �b�Q�M�i �H�2�b �T���`�i�B�2�b
�`�û�2�H�H�2�b �/�2 �b�2�b �p���H�2�m�`�b �T�`�Q�T�`�2�b �+�Q�K�T�H�2�t�2�b �U�i�Q�m�i �2�b�i �K�û�H���M�;�û �/���M�b �m�M�2 �i�2�H�H�2 ���b�b�2�`�i�B�Q�M�V�X

Q13 et Q14 �1�M �;�û�M�û�`���H�- �+�2�b �[�m�2�b�i�B�Q�M�b �/�2 �p�û�`�B�}�+���i�B�Q�M �/�2 �H�B�M�û���`�B�i�û �2�i �/�2 �+���H�+�m�H�b �b�m�` �/�2�b �K���i�`�B�+�2�b
�T���` �#�H�Q�+�b �Q�M�i �û�i�û �#�B�2�M �i�`���B�i�û�2�b �H�Q�`�b�[�m�ö�2�H�H�2�b �Q�M�i �û�i�û ���#�Q�`�/�û�2�b�X �a�B�;�M���H�Q�M�b �[�m�2 �H�ö���T�T�H�B�+���i�B�Q�M(A; B ) 7!
A 
 B �M�ö�2�b�i �T���b �b�v�K�û�i�`�B�[�m�2 �U�7���m�t ���`�;�m�K�2�M�i �b�Q�m�p�2�M�i �`�2�M�+�Q�M�i�`�û �T�Q�m�` �b�B�K�T�H�B�}�2�` �H�� �H�B�M�û���`�B�i�û�V�X

Q15 �"�B�2�M �i�`���B�i�û�2 �/���M�b �2�M�p�B�`�Q�M �H�� �K�Q�B�i�B�û �/�2�b �+�Q�T�B�2�b �Q�M �H�� �[�m�2�b�i�B�Q�M �2�b�i ���#�Q�`�/�û�2�X

Q16 �.���M�b �H�ö�2�M�b�2�K�#�H�2�- �+�2�i�i�2 �[�m�2�b�i�B�Q�M �� �û�i�û �#�B�2�M �i�`���B�i�û�2�X �.���M�b �/�2 �`���`�2�b �+���b�- �/�2�b �+���M�/�B�/���i�b �Q�M�i
�T�`�Q�T�Q�b�û �m�M�2 �K���i�`�B�+�2J (2)

N �M�Q�M �b�v�K�û�i�`�B�[�m�2 �U�+�2 �[�m�B �2�b�i �û�p�B�/�2�K�K�2�M�i �m�M �B�M�/�B�+�2 �/�ö�m�M�2 �2�`�`�2�m�` �/�2
�+���H�+�m�H�V�X

Q17 �1�M�p�B�`�Q�M �m�M �/�B�t�B���K�2 �/�2�b �+�Q�T�B�2�b �i�`���B�i�2 �/�2 �7���Ï�Q�M �b���i�B�b�7���B�b���M�i�2 �+�2�i�i�2 �[�m�2�b�i�B�Q�M �/�2 �b�v�M�i�?���b�2
�M�û�+�2�b�b�B�i���M�i �H�ö���T�T�`�Q�T�`�B���i�B�Q�M �T���` �H�2�b �+���M�/�B�/���i�b �/�2 �H�� �`�û�/�m�+�i�B�Q�M �T�Q�m�` �m�M�2 �b�Q�K�K�2 �/�2 �K���i�`�B�+�2�b �/�2
�H�� �7�Q�`�K�2A 
 B �X �G�2 �T�Q�B�M�i �+�H�û �2�b�i �[�m�2 �H�ö�Q�M �T�2�m�i �i�`�Q�m�p�2�` �m�M�2 �K���i�`�B�+�2 �/�2 �T���b�b���;�2 �+�Q�K�K�m�M�2 �U�+�2�`�@
�i���B�M�b �+���M�/�B�/���i�b �Q�M�i �/�ö���B�H�H�2�m�`�b �D�m�/�B�+�B�2�m�b�2�K�2�M�i �`�2�K���`�[�m�û �[�m�2 �H�2�b �K���i�`�B�+�2�bI n 
 J (1)

n �2�iJ (1)
n 
 I n

�+�Q�K�K�m�i�2�M�i�V�X

Q18 �*�Q�K�K�2 �+�ö�2�b�i �H�� �T�`�2�K�B���`�2 �[�m�2�b�i�B�Q�M �/�ö�m�M�2 �M�Q�m�p�2�H�H�2 �T���`�i�B�2 �U�b�m�T�T�Q�b�û�2 �B�M�/�û�T�2�M�/���M�i�2�V�- �2�H�H�2 ��
�û�i�û ���#�Q�`�/�û�2 �/���M�b �H�� �T�H�m�T���`�i �/�2�b �+�Q�T�B�2�b�X

�a�B�;�M���H�Q�M�b �[�m�2�H�[�m�2�b �/�û�i���B�H�b �,

�� �H�2 �D�m�`�v �M�ö���T�T�`�û�+�B�2 �[�m�2 �K�Q�v�2�M�M�2�K�2�M�i �H�� �7�Q�`�K�m�H���i�B�Q�M �? �/�û�`�B�p���#�H�2 �T���` �/�2�b �i�?�û�Q�`���K�2�b �;�û�M�û�@
�`���m�t �@�X �.�2 �T�H�m�b�- �B�H �7���m�i �D�m�b�i�B�}�2�` �[�m�2Zn �2�b�i �m�M�2 �7�Q�M�+�i�B�Q�M �b�i�`�B�+�i�2�K�2�M�i �T�Q�b�B�i�B�p�2 �c

�R�3



�� �2�M �K���i�?�û�K���i�B�[�m�2�b�- �Q�M �T�`�û�7���`�2 �û�p�Q�[�m�2�` �H�� �/�û�`�B�p���#�B�H�B�i�û �/�2Zn �T�H�m�i�¬�i �[�m�2 �+�2�H�H�2 �/�2Zn (h) �U�[�m�B
�2�b�i �H�ö�û�p���H�m���i�B�Q�M �M�m�K�û�`�B�[�m�2 �/�2Zn �2�Mh�V �c

�� �H�2 �7���B�i �[�m�ö�B�H �7���B�H�H�2 �m�i�B�H�B�b�2�` �H�2 �i�?�û�Q�`���K�2 �/�2 �i�`���M�b�7�2�`�i �b�2�K�#�H�2 �m�M�2 �/�B�{�+�m�H�i�û�X �G�2 �D�m�`�v �� ���T�T�`�û�+�B�û
�[�m�2 �b�2�m�H�2 �m�M�2 �K�B�M�Q�`�B�i�û �/�2 �+�Q�T�B�2�b �2�b�i �T���b�b�û�2 �¨ �+�¬�i�û �/�m �i�?�û�Q�`���K�2 �/�2 �i�`���M�b�7�2�`�i �c

�� �+�2�`�i���B�M�2�b �+�Q�T�B�2�b �Q�M�i �+�Q�M�7�Q�M�/�m �p���`�B���#�H�2�b ���H�û���i�Q�B�`�2�bX i �2�i �H�2�m�` �p���H�2�m�`�b �M�Q�i�û�2�bx i �X

Q19 �Z�m�2�b�i�B�Q�M �2�M �`�û���H�B�i�û �T�2�m �+���H�+�m�H���i�Q�B�`�2�X �A�H �7���m�i �+�Q�K�T�`�2�M�/�`�2 �T�Q�m�`�[�m�Q�B �Q�M �b�2 �`�2�i�`�Q�m�p�2 ���p�2�+ �m�M�2
�b�Q�K�K�2 �/�2 �i�2�`�K�2�bx i x i +1 ���p�2�+ �m�M�2 �+�Q�M�p�2�M�i�B�Q�M �b�T�û�+�B���H�2 �T�Q�m�`i = n�X �G�2 �`�û�b�m�H�i���i �2�b�i �/�Q�M�M�û �/���M�b
�H�ö�û�M�Q�M�+�û �2�i �B�H �v �� �2�m �K���M�B�7�2�b�i�2�K�2�M�i �/�2�b �+���H�+�m�H�b �B�M�+�Q�?�û�`�2�M�i�b ���#�Q�m�i�B�b�b���M�i ���m �`�û�b�m�H�i���i �2�b�+�Q�K�T�i�û�X

Q20 �"�B�2�M �i�`���B�i�û�2 �/���M�b �H�� �K�Q�B�i�B�û �/�2�b �+�Q�T�B�2�b �Q�M �H�� �[�m�2�b�i�B�Q�M �2�b�i ���#�Q�`�/�û�2�X

Q21 �Z�m�2�b�i�B�Q�M �/�2 �b�v�M�i�?���b�2 ���p�2�+ �T�2�m �/�2 �+���H�+�m�H�b �K���B�b �T�2�m�i�@���i�`�2 �/�û�H�B�+���i�2 �¨ ���M���H�v�b�2�`�X �"�B�2�M �i�`���B�i�û�2
�/���M�b �2�M�p�B�`�Q�M �8�y�y �+�Q�T�B�2�b�X

Q22 �"�B�2�M �i�`���B�i�û�2 �/���M�b �2�M�p�B�`�Q�M �m�M �+�B�M�[�m�B���K�2 �/�2�b �+�Q�T�B�2�b �Q�M �H�� �[�m�2�b�i�B�Q�M �2�b�i ���#�Q�`�/�û�2�X �G�2 �D�m�`�v �� �û�i�û
�m�M �T�2�m �b�m�`�T�`�B�b �/�2 �+�2�i �û�+�?�2�+ �b�i���i�B�b�i�B�[�m�2 �+���` �H�� �[�m�2�b�i�B�Q�M �M�2 �M�û�+�2�b�b�B�i�2 �[�m�2 �/�2 �`�û�b�Q�m�/�`�2 �m�M�2 �û�[�m���i�B�Q�M
�/�m �b�2�+�Q�M�/ �/�2�;�`�û �2�i �/�2 �D�m�b�i�B�}�2�` �[�m�2 �H�2 �/�B�b�+�`�B�K�B�M���M�i �2�b�i �T�Q�b�B�i�B�7 �U�+�2 �/�2�`�M�B�2�` �T�Q�B�M�i �2�b�i �B�K�T�Q�`�i���M�i
�/���M�b �H�� �`�û�T�Q�M�b�2�V�X

�G�2�b � �̀û�T�Q�M�b�2�b �/�2�p�2�M���M�i �T�H�m�b � �̀�� �̀2�b ���T� �̀��b �+�2�i�i�2 �[�m�2�b�i�B�Q�M�- �Q�M �M�ö�û�p�Q�[�m�2 �T�H�m�b �H�2�b �b�i���i�B�b�i�B�[�m�2�b �/���M�b �H��
�b�m�B�i�2�X

Q23 �G�2 �D�m�`�v �� �H�m �/�2�b �û�i�Q�m�`�/�2�`�B�2�b ���p�2�+ �/�2�b �b�m�B�i�2�b �U�[�m�B �/�û�T�2�M�/�2�M�i �/�2n�V �2�i �/�Q�M�i �H�� �H�B�K�B�i�2 �/�û�T�2�M�/
���m�b�b�B �/�2n�X

Q25 �:�H�Q�#���H�2�K�2�M�i �#�B�2�M �i�`���B�i�û�2 �K���H�;�`�û �/�2�b �+�Q�T�B�2�b �7���B�b���M�i �T�`�2�m�p�2 �/�2 �K���H�?�Q�M�M���i�2�i�û �/���M�b �H�� �`�û�T�Q�M�b�2
�T�`�Q�T�Q�b�û�2 �U�2�m �û�;���`�/ �¨ �H�� �T�`�û�b�2�M�+�2 �/�m �`�û�b�m�H�i���i �/���M�b �H�ö�û�M�Q�M�+�û�V�X

Q26 �P�M �/�2�K���M�/�2 �/�2 �D�m�b�i�B�}�2�` �H�� �+�Q�M�p�2�`�;�2�M�+�2 �/�2 �H�ö�B�M�i�û�;�`���H�2 �/�2 �:���m�b�b
Z + 1

�1
e� x2=2 dx�X �G�2 �D�m�`�v

�2�b�i �;�H�Q�#���H�2�K�2�M�i �/�û�Ï�m �/�2�b �T�`�2�b�i���i�B�Q�M�b �+���` �B�H �/�2�p�`���B�i �b�ö���;�B�i �/�ö�m�M�2 �7�Q�`�K���H�B�i�û�X

�o�Q�B�+�B �[�m�2�H�[�m�2�b �`�2�K���`�[�m�2�b �,

�� �Q�m�#�H�B �/�2 �H�� �+�Q�M�i�B�M�m�B�i�û �/�2 �H�� �7�Q�M�+�i�B�Q�Mx 7! e� x2=2 �[�m�B �D�m�b�i�2�K�2�M�i ���b�b�m�`�2 �[�m�ö�B�H �M�ö�v �� ���m�+�m�M
�T�`�Q�#�H���K�2 �/�ö�B�M�i�û�;�`���#�B�H�B�i�û �?�Q�`�K�B�b�1 �c

�� �T���`�7�Q�B�b�- �H�2�b �+���M�/�B�/���i�b �Q�M�i �`���B�b�Q�M�M�û �T���` �T���`�B�i�û �T�Q�m�` �H�ö�û�i�m�/�2 �/�2 �H�� �+�Q�M�p�2�`�;�2�M�+�2 �U�+�ö�2�b�i �û�p�B�/�2�K�@

�K�2�M�i ���+�+�2�T�i���#�H�2�V �T�Q�m�` �b�2 �`���K�2�M�2�` �¨ �H�ö�B�M�i�û�;�`���H�2
Z + 1

0
e� x2=2dx �2�i �m�i�B�H�B�b�2�M�i �/�2�b ���`�;�m�K�2�M�i�b

�+�Q�K�T�H�B�[�m�û�b �U�+�Q�K�T���`���B�b�Q�M ���p�2�+ �/�2�b �B�M�i�û�;�`���H�2�b�V �T�Q�m�` �û�i�m�/�B�2�` �+�2 �[�m�ö�B�H �2�M �2�b�i �2�Mx = 0 �U���H�Q�`�b
�[�m�2 �H�� �7�Q�M�+�i�B�Q�M �2�b�i �+�Q�M�i�B�M�m�2�V �c

�� �T�Q�m�` �H�� �#�Q�`�M�2+ 1 �- �T���`�7�Q�B�b �/�2�b �K���D�Q�`���i�B�Q�M�b �/�2e� x2=2 �Q�M�i �û�i�û �m�i�B�H�B�b�û�2�b �2�M �Q�m�#�H�B���M�i �/�2 �`�2�@
�K���`�[�m�2�` �H�2 �+���`���+�i���`�2 �T�Q�b�B�i�B�7 �/�2e� x2=2 �c

�� �H�Q�`�b�[�m�2e� x2=2 �� �û�i�û �+�Q�K�T���`�û ���p�2�+1
x2 �- �+�2�`�i���B�M�2�b �+�Q�T�B�2�b �B�M�p�Q�[�m�2�M�i �¨ �i�Q�`�i �H�ö�B�M�i�û�;�`���#�B�H�B�i�û �b�m�`

R �/�2x 7! 1
x2 �U���H�Q�`�b �[�m�ö�Q�M �/�2�p�`���B�i �b�2 �`�2�b�i�`�2�B�M�/�`�2 �¨ �m�M �p�Q�B�b�B�M���;�2 �/�2+ 1 �V�X

Q27 �A�H �7���m�i �b���p�Q�B�` �K�2�i�i�`�2 �b�Q�m�b �7�Q�`�K�2 �+���M�Q�M�B�[�m�2 �H�ö�2�t�T�`�2�b�b�B�Q�M �[�m���/�`���i�B�[�m�2ut � t2

2a �T���` �`���T�T�Q�`�i
�¨ t �- �T�m�B�b �2�z�2�+�i�m�2�` �m�M �+�?���M�;�2�K�2�M�i �/�2 �p���`�B���#�H�2 ���{�M�2�X �S�H�m�b�B�2�m�`�b �+�Q�T�B�2�b �Q�M�i �i�2�M�i�û �/�2�b �B�M�i�û�;�`���i�B�Q�M�b
�T���` �T���`�i�B�2�b �b���M�b �b�m�+�+���b�X

Q28 �*�Q�K�K�2 �H�ö�2�M�b�2�K�#�H�2� n �2�b�i �}�M�B�- �B�H �b�ö���;�B�i �b�2�m�H�2�K�2�M�i �/�2 �H�� �H�B�M�û���`�B�i�û �/�2 �H�ö�B�M�i�û�;�`���H�2�X

�R�N



Q29 �G�� �/�B�{�+�m�H�i�û �/�2 �H�� �[�m�2�b�i�B�Q�M �`�û�b�B�/�2 �b���M�b �/�Q�m�i�2 �/���M�b �H�� �K���M�B�T�m�H���i�B�Q�M �/�2�b �b�v�K�#�Q�H�2�b
P

�2�i
Q

�U�K���K�2 �b�B �i�Q�m�i�2�b �H�2�b �[�m���M�i�B�i�û�b �b�Q�M�i �}�M�B�2�b�V�X �G�2�b �7�m�i�m�`�b �+���M�/�B�/���i�b �T�Q�m�`�`���B�2�M�i �`�û�~�û�+�?�B�` �¨ �/�û�p�2�H�Q�T�T�2�`
�m�M�2 �2�t�T�`�2�b�b�B�Q�M �/�2 �H�� �7�Q�`�K�2

(a1 + a2 + � � � + an )3

�2�i �H�� �+�Q�K�T���`�2�` �¨ �H�� �b�m�B�p���M�i�2 �U�b���M�b �B�M�i�2�`�p�2�M�i�B�Q�M �/�m �#�B�M�¬�K�2 �/�2 �L�2�r�i�Q�M�V �,

nX

i =1

nX

j =1

nX

k=1

ai aj ak

Q30 �Z�m�2�b�i�B�Q�M �T�H�m�i�¬�i �#�B�2�M �i�`���B�i�û�2�X �*�Q�M�b�û�[�m�2�M�+�2 �i�`���b �7���+�B�H�2 �/�2�b �+���H�+�m�H�b �T�`�û�+�û�/�2�M�i�b �2�i �/�ö�m�M �K�Q�/�2�b�i�2
�+�?���M�;�2�K�2�M�i �/�2 �p���`�B���#�H�2 ���{�M�2�X

�§ �T���`�i�B�` �/�2 �H�� �[�m�2�b�i�B�Q�M�Z�j�R�- �H�2 �b�m�D�2�i �/�2�p�B�2�M�i ���b�b�2�x �/�B�{�+�B�H�2�- ���p�2�+ �/�2�b �[�m�2�b�i�B�Q�M�b �/�2 �b�v�M�i�?���b�2 �Q�m
�i�2�+�?�M�B�[�m�2�b �[�m�B �M�ö���m�`���B�2�M�i �b���M�b �/�Q�m�i�2 �T���b �T�Q�b�û �/�2 �/�B�{�+�m�H�i�û�b �b�B �2�H�H�2 ���p���B�2�M�i �û�i�û �T�H���+�û�2�b �T�H�m�b �2�M
���K�Q�M�i �U�T���` �2�t�2�K�T�H�2 �H���Z�j�k�V�X �.�2 �`���`�2�b �+���M�/�B�/���i�b �U�K�Q�B�M�b �/�2 �8 �W�V ���`�`�B�p�2�M�i �¨ ���p���M�+�2�` �b�m�` �+�2�i�i�2
�b�m�B�i�2 �2�i �}�M �/�m �b�m�D�2�i�X

3.4. Conclusion
�G�2 �D�m�`�v �B�M�b�B�b�i�2 �`�û�;�m�H�B���`�2�K�2�M�i �b�m�` �H�ö�B�K�T�Q�`�i���M�+�2 �/�2 �H�� �`�û�/���+�i�B�Q�M �U�H�B�b�B�#�B�H�B�i�û �2�i �+�H���`�i�û�V �2�i �`���T�T�2�H�H�2
�H�ö�2�t�B�b�i�2�M�+�2 �/�2 �K���H�m�b �T�Q�m�` �H�2�b �+�Q�T�B�2�b �[�m�B �M�2 �7�Q�M�i ���m�+�m�M �2�z�Q�`�i �/���M�b �+�2 �b�2�M�b�X

�.�2�b �2�t�T�`�2�b�b�B�Q�M�b �i�2�H�H�2�b �[�m�2 �? �i�?�û�Q�`���K�2 �b�T�2�+�i�`���H�1�- �`�2�+�+�m�`�2�M�+�2�- �Q�M �� �[�m�2 �@ �b�Q�M�i �¨ �T�`�Q�b�+�`�B�`�2�X

�G�� �H�Q�M�;�m�2�m�` �/�ö�m�M �b�m�D�2�i �M�2 �b���m�`���B�i �D�m�b�i�B�}�2�` �/�ö�û�+�`�B�`�2 �i�`���b �`���T�B�/�2�K�2�M�i �/�2�b �`�û�T�Q�M�b�2�b �/�2 �i�v�T�2 �#�`�Q�m�B�H�H�Q�M
�U�2�M �T���`�i�B�+�m�H�B�2�`�- �H�2�b �[�m���M�i�B�}�+���i�2�m�`�b9 �2�i8 �M�2 �/�Q�B�p�2�M�i �T���b ���i�`�2 �m�i�B�H�B�b�û�b �/���M�b �/�2�b �T�?�`���b�2�b �2�M �7�`���M�Ï���B�b�-
�i�Q�m�i �+�Q�K�K�2 �/�2�b ���#�`�û�p�B���i�B�Q�M�b �+�Q�K�K�2 �? �h�?�K �@�V�X �*�Q�K�K�2 �+�?���[�m�2 ���M�M�û�2�- �Q�M �+�Q�M�b�2�B�H�H�2 �/�2 �K�2�i�i�`�2 �2�M
���p���M�i �H�2�b �?�v�T�Q�i�?���b�2�b �/�ö�m�M �i�?�û�Q�`���K�2 ���p���M�i �/�2 �H�ö���T�T�H�B�[�m�2�` �/�B�`�2�+�i�2�K�2�M�i�X �*�2�H�� �T�2�`�K�2�i �b�Q�m�p�2�M�i �/�2
�K�B�2�m�t �+�2�`�M�2�` �H�2�b �/�B�{�+�m�H�i�û�b �B�M�?�û�`�2�M�i�2�b �¨ �m�M�2 �[�m�2�b�i�B�Q�M�X �.�2 �K���K�2�- �H�2�b �[�m�2�b�i�B�Q�M�b �/�Q�M�i �H�2�b �`�û�T�Q�M�b�2�b
�b�Q�M�i �/�Q�M�M�û�2�b �/���M�b �H�ö�û�M�Q�M�+�û �Q�M�i �b�Q�m�p�2�M�i �/�2�b �`�û�/���+�i�B�Q�M�b �[�m�B �M�Q�B�2�M�i �H�2�b ���`�;�m�K�2�M�i�b �2�i �+���H�+�m�H�b �2�i �/�Q�M�i
�H�2 �b�2�m�H �#�m�i �2�b�i �/�ö���`�`�B�p�2�` �¨ �H�� �+�Q�M�+�H�m�b�B�Q�M �[�m�Q�B �[�m�ö�B�H �2�M �+�Q�?�i�2�X �G�2 �D�m�`�v �� �T�û�M���H�B�b�û �+�2 �i�v�T�2 �/�ö���i�i�B�i�m�/�2�X

�G�ö�û�T�`�2�m�p�2 �û�i���M�i �i�`���b �H�Q�M�;�m�2�- �B�H �� �û�i�û �/�B�{�+�B�H�2 ���m�t �+���M�/�B�/���i�b �/�2 �b�ö���T�T�`�Q�T�`�B�2�` �H�ö���`�+�?�B�i�2�+�i�m�`�2 �;�H�Q�#���H�2
�/�m �b�m�D�2�i�X �L�û���M�K�Q�B�M�b�- �/�2�b �+�Q�T�B�2�b �Q�M�i �b�m �K�2�i�i�`�2 �2�M ���p���M�i �H�2�m�` �2�t�T�2�`�i�B�b�2�- �H�2�m�` �+�H���`�i�û�- �H�� �K�B�b�2 �2�M
�û�p�B�/�2�M�+�2 �/�2�b �T�Q�B�M�i�b �/�û�H�B�+���i�b �/���M�b �H�2�b �`�û�T�Q�M�b�2�b �2�i�- �}�M���H�2�K�2�M�i�- �Q�M�i �T�m �Q�#�i�2�M�B�` �/�2 �#�Q�M�M�2�b �M�Q�i�2�b�X

�k�y



4. Physique-chimie 1

4.1. Introduction
�G�2 �b�m�D�2�i �/�2 �H�ö�û�T�`�2�m�p�2 �T�Q�`�i�2 �b�m�` �H�ö�û�i�m�/�2 �/�2 �H�ö�2�M�`�2�;�B�b�i�`�2�K�2�M�i �2�i �H�� �`�2�T�`�Q�/�m�+�i�B�Q�M �/�m �b�Q�M�X �A�H �T�2�`�@
�K�2�i �/�ö�û�p���H�m�2�` �H�2�b �+�Q�M�M���B�b�b���M�+�2�b �2�i �H�2�b �+�Q�K�T�û�i�2�M�+�2�b �/�m �+���M�/�B�/���i ���m �i�`���p�2�`�b �/�2�b �/�Q�K���B�M�2�b �/�2 �H��
�K�û�+���M�B�[�m�2�- �/�2 �H�ö�û�H�2�+�i�`�Q�b�i���i�B�[�m�2�- �/�2 �H�ö�B�M�/�m�+�i�B�Q�M �û�H�2�+�i�`�Q�K���;�M�û�i�B�[�m�2�- �/�2 �H�ö�Q�T�i�B�[�m�2 �Q�M�/�m�H���i�Q�B�`�2�- �/�2
�H�ö�û�H�2�+�i�`�Q�M�B�[�m�2 �2�i �/�2 �H�� �+�?�B�K�B�2�X �Z�m�2�H�[�m�2�b �[�m�2�b�i�B�Q�M�b �T�2�`�K�2�i�i�2�M�i �H�2 �i�2�b�i �/�2 �+���T���+�B�i�û�b �M�m�K�û�`�B�[�m�2�b�X

4.2. Analyse globale des résultats
�G�2 �b�m�D�2�i �2�b�i �`�2�H���i�B�p�2�K�2�M�i �H�Q�M�;�- �K���B�b �[�m�2�H�[�m�2�b �2�t�+�2�H�H�2�M�i�b �+���M�/�B�/���i�b �Q�M�i �T�m �H�2 �i�`���B�i�2�` �2�M �[�m���b�B�@
�B�M�i�û�;�`���H�B�i�û�X �G�2�b �T���`�i�B�2�b�- �+�H���B�`�2�K�2�M�i �B�M�/�û�T�2�M�/���M�i�2�b�- �b�Q�M�i �b�m�{�b���K�K�2�M�i �T�`�Q�;�`�2�b�b�B�p�2�b �T�Q�m�` �[�m�2 �H�2�b
�+���M�/�B�/���i�b �M�2 �b�Q�B�2�M�i �T���b �#�H�Q�[�m�û�b �/�m�`���M�i �H�ö�û�T�`�2�m�p�2 �2�i �T�m�B�b�b�2�M�i �i�`���B�i�2�` �H�2 �T�H�m�b �;�`���M�/ �M�Q�K�#�`�2 �/�2
�[�m�2�b�i�B�Q�M�b�X

�.���M�b �H�ö�2�M�b�2�K�#�H�2�- �H�2�b �+�Q�T�B�2�b �b�Q�M�i �K�Q�B�M�b �#�B�2�M �T�`�û�b�2�M�i�û�2�b �[�m�2 �+�2�H�H�2�b �/�2 �H�� �b�2�b�b�B�Q�M �T�`�û�+�û�/�2�M�i�2�- �+�2�`�@
�i���B�M�2�b �+�Q�T�B�2�b �û�i���M�i �K���K�2 �/�B�{�+�B�H�2�K�2�M�i �H�B�b�B�#�H�2�b�X �G�2 �D�m�`�v �i�B�2�M�i �¨ �`���T�T�2�H�2�` �[�m�ö�m�M�2 �K���m�p���B�b�2 �T�`�û�b�2�M�@
�i���i�B�Q�M �2�M�i�`���W�M�2 �/�2�b �T�û�M���H�B�i�û�b �T�Q�m�p���M�i ���i�`�2 �B�K�T�Q�`�i���M�i�2�b �b�m�` �H�� �M�Q�i�2 �}�M���H�2�X �G�2 �D�m�`�v �i�B�2�M�i �û�;���H�2�K�2�M�i
�¨ �`���T�T�2�H�2�` �[�m�2 �H�ö�2�t�T�H�B�+���i�B�Q�M �/�m �`���B�b�Q�M�M�2�K�2�M�i �2�b�i �T�`�B�K�Q�`�/�B���H�2 �2�i �[�m�2 �+�2�H�m�B�@�+�B �T�2�m�i ���i�`�2 �m�i�B�H�2�K�2�M�i
�û�i���v�û �T���` �m�M �b�+�?�û�K�� �2�t�T�H�B�+���i�B�7 �+�H���B�`�X

�.�2 �i�`�Q�T �M�Q�K�#�`�2�m�t �+���M�/�B�/���i�b �û�T�`�Q�m�p�2�M�i �/�2 �;�`���M�/�2�b �/�B�{�+�m�H�i�û�b �/�2 �+���H�+�m�H�b �U�/�û�`�B�p�û�2�- �K�Q�/�m�H�2 �/�ö�m�M
�M�Q�K�#�`�2 �+�Q�K�T�H�2�t�2�- �2�i�+�X�V�X �.�2�b �+�Q�M�M���B�b�b���M�+�2�b �/�2 �+�Q�m�`�b �b�Q�M�i ���m�b�b�B �T���`�7�Q�B�b �i�`�Q�T �b�m�T�2�`�}�+�B�2�H�H�2�b �2�M
�û�H�2�+�i�`�Q�K���;�M�û�i�B�b�K�2 �Q�m �2�M �û�H�2�+�i�`�Q�M�B�[�m�2�- �+�2 �[�m�B �2�K�T���+�?�2 �m�M�2 �`�û�m�b�b�B�i�2 �+�Q�`�`�2�+�i�2 �/�2 �H�ö�û�T�`�2�m�p�2�X

�G�2 �D�m�`�v �i�B�2�M�i �¨ �b�Q�m�H�B�;�M�2�` ���p�2�+ �b���i�B�b�7���+�i�B�Q�M �[�m�2 �[�m�2�H�[�m�2�b �[�m�2�b�i�B�Q�M�b�- �+�Q�K�K�2 �H�� �+���T���+�B�i�û �/�ö�m�M �+�Q�M�/�2�M�@
�b���i�2�m�`�- �H�� �+�Q�M�/�B�i�B�Q�M �/�2 �T�`�Q�T���;���i�B�Q�M �/�ö�m�M�2 �Q�M�/�2 �û�H�2�+�i�`�Q�K���;�M�û�i�B�[�m�2�- �H�2�b �/�2�K�B�@�û�[�m���i�B�Q�M�b �`�û�/�Q�t�- �Q�M�i
�û�i�û �`�û�m�b�b�B�2�b �T���` �H�� �K���D�Q�`�B�i�û �/�2�b �+���M�/�B�/���i�b �H�2�b ���v���M�i ���#�Q�`�/�û�2�b�X

4.3. Commentaires sur les réponses apportées et conseils aux
candidats

�o�Q�B�+�B �[�m�2�H�[�m�2�b �`�2�K���`�[�m�2�b �b�m�` �H�2�b �/�B�z�û�`�2�M�i�2�b �[�m�2�b�i�B�Q�M�b �/�2 �H�ö�û�M�Q�M�+�û�X

Q1 �G�ö�m�i�B�H�B�b���i�B�Q�M �/�2�b �b�v�K�û�i�`�B�2�b �2�i �B�M�p���`�B���M�+�2 �T�Q�m�` �b�B�K�T�H�B�}�2�` �H�ö�2�t�T�`�2�b�b�B�Q�M �/�m �+�?���K�T �û�H�2�+�i�`�B�[�m�2
�2�b�i �;�û�M�û�`���H�2�K�2�M�i �+�Q�`�`�2�+�i�2�K�2�M�i �K���W�i�`�B�b�û�2�X �G�ö�m�i�B�H�B�b���i�B�Q�M �/�m �i�?�û�Q�`���K�2 �/�2�:���m�b�b�/�Q�B�i �b�ö���T�T�m�v�2�` �b�m�`
�m�M�2 �/�2�b�+�`�B�T�i�B�Q�M �+�H���B�`�2 �/�2 �H�� �b�m�`�7���+�2 �û�i�m�/�B�û�2�X

Q3 �G�� �+���T���+�B�i�û �/�m �+�Q�M�/�2�M�b���i�2�m�` �û�i���M�i �B�+�B �m�M�2 �7�Q�M�+�i�B�Q�M �/�m �i�2�K�T�b�- �H�2 �+���H�+�m�H �/�2 �H�ö�B�M�i�2�M�b�B�i�û �/�Q�B�i
�b�ö���T�T�m�v�2�` �b�m�` �H�� �/�û�}�M�B�i�B�Q�Mi = �/Q

�/t �X

Q4 �G�� �7�Q�`�+�2 �2�t�2�`�+�û�2 �b�m�` �m�M�2 ���`�K���i�m�`�2 �M�ö�2�b�i �T���b �7�Q�M�+�i�B�Q�M �/�m �+�?���K�T �û�H�2�+�i�`�B�[�m�2 �i�Q�i���H �K���B�b
�b�2�m�H�2�K�2�M�i �/�2 �+�2�H�m�B �+�`�û�û �T���` �H�ö���m�i�`�2 ���`�K���i�m�`�2�X

Q5 �G�2 �+���H�+�m�H �/�2 �H�� �/�B�z�û�`�2�M�+�2 �/�2 �K���`�+�?�2 �/�Q�B�i �b�ö���T�T�m�v�2�` �b�m�` �m�M �b�+�?�û�K�� �+�H���B�`�X �h�`�Q�T �/�2 �+�Q�T�B�2�b
�T�`�û�b�2�M�i�2�M�i �/�2�b �+���H�+�m�H�b �2�`�`�Q�M�û�b �T���` �K���M�[�m�2 �/�2 �`�B�;�m�2�m�`�X

�k�R



Q6 et 7 �h�`�Q�T �T�2�m �/�2 �+�Q�K�K�2�M�i���B�`�2�b �û�p�Q�[�m�2�M�i �H�2�b �B�M�i�2�`�7�û�`�2�M�+�2�b �+�Q�M�b�i�`�m�+�i�B�p�2�b �2�i �/�2�b�i�`�m�+�i�B�p�2�b�-
�T�Q�m�`�i���M�i ���m �+�2�M�i�`�2 �/�2 �+�2�i�i�2 �T���`�i�B�2�X �G�2�b �/�2�m�t �[�m�2�b�i�B�Q�M�b �+�Q�K�T�Q�`�i�2�M�i �2�t�T�H�B�+�B�i�2�K�2�M�i �H�2 �p�2�`�#�2 �? �+�Q�K�@
�K�2�M�i�2�` �@�X

Q8 �G�� �`�û�T�Q�M�b�2 �¨ �+�2�i�i�2 �[�m�2�b�i�B�Q�M �/�Q�B�i �b�ö���T�T�m�v�2�` �b�m�` �H�� �H�2�+�i�m�`�2 �/�2 �H�� �}�;�m�`�2 �M�Q�9�X

Q10 �G�2 �+���H�+�m�H �/�2 �H�� �/�û�`�B�p�û�2 �b�2�+�Q�M�/�2 �/�2p(x; t ) �T�Q�b�2 �/�2 �;�`���M�/�2�b �/�B�{�+�m�H�i�û�b �/���M�b �H�2�b �+�Q�T�B�2�b�X

Q11 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �� �û�i�û �T�2�m �i�`���B�i�û�2�X

Q12 �G�ö�B�M�/�m�+�i���M�+�2 �i�Q�i���H�2 �/�2 �H�� �#�Q�#�B�M�2 �2�b�i �û�;���H�2 �¨L b = N 2 � L 1 �2�i �M�Q�ML b = N � L 1�X

Q13 �G�� �H�Q�B �/�2�G�2�M�x�@�6���`���/���v�2�b�i �;�H�Q�#���H�2�K�2�M�i �#�B�2�M �+�Q�M�M�m�2�- �K���B�b �H�2 �+���H�+�m�H �`�B�;�Q�m�`�2�m�t �/�2 �H�� �7�Q�`�+�2
�û�H�2�+�i�`�Q�K�Q�i�`�B�+�2 �T�Q�b�2 �/�2 �i�`���b �M�Q�K�#�`�2�m�b�2�b �/�B�{�+�m�H�i�û�b�X

Q14 �.�2 �i�`�Q�T �M�Q�K�#�`�2�m�b�2�b �+�Q�T�B�2�b �K�Q�M�i�`�2�M�i �m�M�2 �+�Q�M�7�m�b�B�Q�M �2�M�i�`�2 �H�� �7�Q�`�+�2 �/�2�G�Q�`�2�M�i�x���p�2�+ �+�2�H�H�2
�/�2�G���T�H���+�2�X

Q18 �"�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �M�2 �K���W�i�`�B�b�2�M�i �T���b �H�2 �T���b�b���;�2 �/�ö�m�M�2 �`�2�H���i�B�Q�M �`�û�2�H�H�2 �¨ �m�M�2 �`�2�H���i�B�Q�M
�+�Q�K�T�H�2�t�2 �2�M �`�û�;�B�K�2 �b�B�M�m�b�Q�[�/���H �7�Q�`�+�û�X

Q20 �G�2 �+���H�+�m�H �/�Q�B�i �b�2 �7�Q�M�/�2�` �b�m�` �m�M�2 �2�b�i�B�K���i�B�Q�M �/�2 �H�� �`�û�b�B�b�i���M�+�2 �/�2�b �?���m�i�b�@�T���`�H�2�m�`�b �¨ �T���`�i�B�` �/�2
�H�� �T�m�B�b�b���M�+�2 �K���t�B�K���H�2 �/�û�H�B�p�`�û�2�X

Q21 �A�H �2�b�i �B�K�T�Q�`�i���M�i �/�2 �+�Q�M�M���W�i�`�2 �H�2�b �K�Q�/���H�2�b �û�[�m�B�p���H�2�M�i�b �2�M �#���b�b�2 �2�i �?���m�i�2 �7�`�û�[�m�2�M�+�2 �/�ö�m�M
�+�Q�M�/�2�M�b���i�2�m�` �2�i �/�ö�m�M�2 �#�Q�#�B�M�2 �B�/�û���H�2�- �+�2 �[�m�B �M�ö�2�b�i �K���M�B�7�2�b�i�2�K�2�M�i �T���b �i�Q�m�D�Q�m�`�b �H�2 �+���b�X
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�¨ �H�ö�Q�+�+���b�B�Q�M �/�2�b �b�2�b�b�B�Q�M�b �T�`�û�+�û�/�2�M�i�2�b�- �B�H �H�m�B �T���`���B�i �M�û�+�2�b�b���B�`�2 �/�2 �i�B�`�2�` �/�Q�`�û�M���p���M�i �H�� �b�Q�M�M�2�i�i�2
�/�ö���H���`�K�2�X �*�2�`�i�2�b�- �H�ö�B�M�i�2�`�/�B�+�i�B�Q�M �/�2 �+�Q�`�`�2�+�i�2�m�`�b �� �T�Q�m�` �/�2�b �`���B�b�Q�M�b �i�2�+�?�M�B�[�m�2�b �� �T�2�m�i �T�û�M���H�B�b�2�`
�+�2�`�i���B�M�b �K���B�b�- �/�m�`���M�i �/�2�m�t ���M�M�û�2�b�- �B�H�b �Q�M�i �2�m �H�ö�Q�+�+���b�B�Q�M �/�ö���T�T�`�2�M�/�`�2 �¨ �T�`�û�b�2�M�i�2�` �T�`�Q�T�`�2�K�2�M�i �H�2�m�`
�+�Q�T�B�2�- �¨ �#���`�`�2�` �H�2�m�`�b �7���m�b�b�2�b �T�B�b�i�2�b �b�B �#�2�b�Q�B�M �û�i���B�i�- �¨ �7���B�`�2 �`�2�b�b�Q�`�i�B�` �H�2�m�`�b �`�û�b�m�H�i���i�b�- �¨ �b�ö�2�t�T�`�B�K�2�` �/�2

�k�j



�7���Ï�Q�M �+�H���B�`�2�X �J���H�?�2�m�`�2�m�b�2�K�2�M�i�- �M�Q�K�#�`�2�m�t �b�Q�M�i �+�2�m�t �[�m�B�- �T�2�m �b�Q�m�+�B�2�m�t �/�2 �H�� �`�B�;�m�2�m�` �M�û�+�2�b�b���B�`�2�-
�b�2 �T�2�`�/�2�M�i �2�m�t�@�K���K�2�b �/���M�b �H�2�m�`�b �`���B�b�Q�M�M�2�K�2�M�i�b�X �A�H �b�2�K�#�H�2 �[�m�2 �T�H�m�b�B�2�m�`�b�- �[�m�B �T�`�Q�/�m�B�b�2�M�i �m�M
�`���B�b�Q�M�M�2�K�2�M�i �/�2 �#�Q�M�M�2 �7���+�i�m�`�2�- �D�m�;�2�M�i �B�M�m�i�B�H�2 �/�ö�2�t�T�H�B�+�B�i�2�` �+�H���B�`�2�K�2�M�i �H�2�m�` �/�û�K���`�+�?�2 �, �B�H�b �b�Q�M�i
���H�Q�`�b �/�m�`�2�K�2�M�i �T�û�M���H�B�b�û�b�X �G�2�b �+���M�/�B�/���i�b �/�Q�B�p�2�M�i �`�û���H�B�b�2�` �[�m�ö�m�M �B�M�;�û�M�B�2�m�`�- �b�ö�B�H �/�Q�B�i �+�Q�K�T�`�2�M�/�`�2
�H�2 �T�`�Q�#�H���K�2 �[�m�ö�B�H �� �¨ �`�û�b�Q�m�/�`�2�- �/�Q�B�i ���+�+�Q�`�/�2�` �m�M�2 �2�t�i�`���K�2 �B�K�T�Q�`�i���M�+�2 �¨ �H�� �7���Ï�Q�M �/�Q�M�i �B�H �b�2 �7���B�i
�+�Q�K�T�`�2�M�/�`�2�- �b���M�b �[�m�Q�B �b�2�b �T�`�Q�D�2�i�b �M�ö���#�Q�m�i�B�`�Q�M�i �D���K���B�b �Q�m ���p�2�+ �/�2 �;�`���M�/�2�b �/�B�{�+�m�H�i�û�b�X

�§ �i�Q�m�i�2�b �}�M�b �m�i�B�H�2�b�- �Q�M �`���T�T�2�H�H�2 �H�2�b �b�B�t �+�`�B�i���`�2�b �[�m�B�- �M�Q�M �`�2�b�T�2�+�i�û�b�- �2�M�;�2�M�/�`�2�M�i �m�M �K���H�m�b �,

�� �H�B�b�B�#�B�H�B�i�û �/�2 �H�ö�û�+�`�B�i�m�`�2 �c

�� �`�2�b�T�2�+�i �/�2 �H�� �H���M�;�m�2 �c

�� �+�H���`�i�û �/�2 �H�ö�2�t�T�`�2�b�b�B�Q�M �c

�� �T�`�Q�T�`�2�i�û �/�2 �H�� �+�Q�T�B�2 �c

�� �B�/�2�M�i�B�}�+���i�B�Q�M �/�2�b �[�m�2�b�i�B�Q�M�b �c

�� �K�B�b�2 �2�M �û�p�B�/�2�M�+�2 �/�2�b �`�û�b�m�H�i���i�b�X

�S�Q�m�` �+�2�i�i�2 �b�2�b�b�B�Q�M �k�y�k�8�- �j�k�y �+�Q�T�B�2�b �b�m�` �d�k�k �Q�M�i �û�i�û �T�û�M���H�B�b�û�2�b �T���` �m�M �K���H�m�b �2�M �`���B�b�Q�M �/�ö�m�M �/�û�7���m�i
�b�m�` ���m �K�Q�B�M�b �m�M �/�2 �+�2�b �+�`�B�i���`�2�b�X

�ú�p�B�/�2�K�K�2�M�i�- �i�Q�m�i �+�2�+�B �M�2 �7���B�i �T���b �Q�m�#�H�B�2�` �H�2�b �+�Q�T�B�2�b �#�B�2�M �`�û�/�B�;�û�2�b�- �Q�M �H�2�b �+���M�/�B�/���i�b �Q�M�i �b�m
�K�Q�#�B�H�B�b�2�` �H�2�m�`�b �b���p�Q�B�`�b �2�i �b���p�Q�B�`�@�7���B�`�2 �, �[�m�ö�B�H�b �2�M �b�Q�B�2�M�i �`�2�K�2�`�+�B�û�b �5

5.3. Commentaires sur les réponses apportées et conseils aux
candidats

5.3.1. La diode à vide
Caractéristique I a(Uac) de la diode

Q1 �*�2�i�i�2 �[�m�2�b�i�B�Q�M�- �m�M�B�[�m�2�K�2�M�i �/�2 �+�Q�m�`�b�- �2�b�i �H�2 �T�H�m�b �b�Q�m�p�2�M�i �#�B�2�M �`�û�m�b�b�B�2�X �h�Q�m�i�2�7�Q�B�b �B�H �2�b�i �¨
�M�Q�i�2�` �[�m�2 �H�� �D�m�b�i�B�}�+���i�B�Q�M �/�2 �H�ö�2�t�B�b�i�2�M�+�2 �/�m �T�Q�i�2�M�i�B�2�H �û�H�2�+�i�`�Q�b�i���i�B�[�m�2 �b�2 �H�B�K�B�i�2 �`�û�;�m�H�B���`�2�K�2�M�i �¨ �m�M
�7���B�i �û�i���#�H�B�X �"�B�2�M �/�2�b �+���M�/�B�/���i�b�- �K���M�[�m���M�i �/�2 �`�B�;�m�2�m�`�- �Q�m�#�H�B�2�M�i �/�2�b �p�2�+�i�2�m�`�b �2�i �b�2 �p�Q�B�2�M�i ���B�M�b�B
�b�v�b�i�û�K���i�B�[�m�2�K�2�M�i �T�û�M���H�B�b�û�b�X �.�2 �T�H�m�b�- �#�B�2�M �[�m�2 �+�2�H�m�B �[�m�B �+�Q�M�7�Q�M�/ �S�Q�B�b�b�Q�M �2�i �T�Q�B�b�b�Q�M �M�2 �b�Q�B�i �T���b
�T�û�M���H�B�b�û�- �B�H �b�2�`���B�i �?�2�m�`�2�m�t �/�2 �`�2�M�/�`�2 �?�Q�K�K���;�2 ���m�t �b�+�B�2�M�i�B�}�[�m�2�b �2�M �û�+�`�B�p���M�i �+�Q�`�`�2�+�i�2�K�2�M�i �H�2�m�`
�M�Q�K�X

Q2 �a�B �/�2 �M�Q�K�#�`�2�m�t �+���M�/�B�/���i�b �b���p�2�M�i �b�ö���T�T�m�v�2�` �b�m�` �H�2�b �/�Q�M�M�û�2�b �7�Q�m�`�M�B�2�b �/���M�b �H�ö�û�M�Q�M�+�û �T�Q�m�`
�û�i���v�2�` �H�2�m�` �`�û�T�Q�M�b�2�b�- �M�Q�K�#�`�2�m�t �b�Q�M�i �+�2�m�t �[�m�B �b�2 �+�Q�M�i�2�M�i�2�M�i �/�2 �T���`���T�?�`���b�2�` �H�� �[�m�2�b�i�B�Q�M �T�Q�m�` �v
�`�û�T�Q�M�/�`�2�X ���B�M�b�B�- �b�B �H�� �[�m�2�b�i�B�Q�M �2�b�i �i�`���B�i�û�2 �T���` �T�`���b �/�2 �N�8 �W �/�2�b �+���M�/�B�/���i�b�- �B�H�b �M�2 �b�Q�M�i �[�m�ö�m�M �i�B�2�`�b
�¨ �/�Q�M�M�2�` �m�M�2 �`�û�T�Q�M�b�2 �+�Q�K�T�H���i�2�X

Q3 �*�2�i�i�2 �[�m�2�b�i�B�Q�M ���T�T�2�H�H�2 �m�M �+���H�+�m�H �2�M �Q�`�/�`�2 �/�2 �;�`���M�/�2�m�`�- �m�M�2 �+�Q�K�T���`���B�b�Q�M�- �T�m�B�b �m�M�2 �+�Q�M�+�H�m�@
�b�B�Q�M�X �l�M�2 �7�Q�B�b �/�2 �T�H�m�b�- �#�B�2�M �/�2�b �+���M�/�B�/���i�b �b�2 �+�Q�M�i�2�M�i�2�M�i �/�2 �`�û�T�Q�M�/�`�2 �T���`�i�B�2�H�H�2�K�2�M�i �¨ �+�2�H�H�2�@�+�B�X �G�2
�D�m�`�v �M�Q�i�2 �û�;���H�2�K�2�M�i �#�2���m�+�Q�m�T �/�2 �M�û�;�H�B�;�2�M�+�2 �b�m�` �H�2�b �m�M�B�i�û�b�- �H�2�b �7�Q�`�+�2�b ���T�T���`���B�b�b���M�i �i�`�Q�T �b�Q�m�p�2�M�i
�b���M�b �m�M�B�i�û�X

Q4 �§ �M�Q�m�p�2���m �m�M�2 �[�m�2�b�i�B�Q�M �i�`���b �T�`�Q�+�?�2 �/�m �+�Q�m�`�b �[�m�B �2�b�i �`�û�;�m�H�B���`�2�K�2�M�i �K���H �H�m�2�X �1�M �2�z�2�i�- �¨
�H�� �[�m�2�b�i�B�Q�M �? �h�`���/�m�B�`�2 �H�� �+�Q�M�b�2�`�p���i�B�Q�M �/�2 �H�ö�û�M�2�`�;�B�2 �K�û�+���M�B�[�m�2 �@�- �B�H �+�Q�M�p�B�2�M�i �M�Q�M �T���b �/�2 �K�Q�M�i�`�2�`
�+�2�i�i�2 �+�Q�M�b�2�`�p���i�B�Q�M�- �K���B�b �/�2 �H�ö�m�i�B�H�B�b�2�` �¨ �#�Q�M �2�b�+�B�2�M�i �T�Q�m�` �2�M �/�û�/�m�B�`�2 �H�ö�2�t�T�`�2�b�b�B�Q�M �/�2 �H�� �p�B�i�2�b�b�2
�/�2�K���M�/�û�2�X

Q5 �*�2�i�i�2 �[�m�2�b�i�B�Q�M�- ���m�@�/�2�H�¨ �/�2�b �b�Q�m�+�B�b �`�û�;�m�H�B�2�`�b �/�2 �p�2�+�i�2�m�`�b �K���H �B�/�2�M�i�B�}�û�b�- �B�H�H�m�b�i�`�2 �+�?�2�x �#�2���m�@
�+�Q�m�T �H�� �M�û�;�H�B�;�2�M�+�2 �/�Q�M�i �B�H�b �7�Q�M�i �T�`�2�m�p�2 ���m �b�m�D�2�i �/�2�b �Q�`�B�2�M�i���i�B�Q�M�b �/�2 �p�2�+�i�2�m�`�b �/�Q�M�+�-�B�M �}�M�2�- ���m
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�b�m�D�2�i �/�2�b �b�B�;�M�2�b�X �1�H�H�2 �`�û�p���H�2 �/�ö���m�i�`�2 �T���`�i �/�2�b �H���+�m�M�2�b �K���i�?�û�K���i�B�[�m�2�b �b�m�` �/�2�b �T�`�Q�T�`�B�û�i�û�b �b�B�K�T�H�2�b�-
�i�2�H�H�2 �[�m�2 �H�� �+�Q�M�b�2�`�p���i�B�Q�M �/�m �~�m�t�X

Q6 �G�2 �D�m�`�v ���v���M�i �¨ �+�¾�m�` �/�ö�û�p�B�i�2�`�- �H�Q�`�b�[�m�ö�B�H �H�2 �T�2�m�i�- �H�2�b �? �/�Q�m�#�H�2�b �T�2�B�M�2�b �@�- �B�H �� �b�m �b�ö���/���T�i�2�`
���m�t �+���M�/�B�/���i�b �[�m�B�- ���v���M�i �+�Q�K�K�B�b �m�M�2 �2�`�`�2�m�` �/�2 �b�B�;�M�2 �T�`�û�+�û�/�2�K�K�2�M�i�- �i�`�Q�m�p�2�M�i �m�M�2 �2�t�T�`�2�b�b�B�Q�M
�2�`�`�Q�M�û�2 �K���B�b �+�Q�?�û�`�2�M�i�2 �/�2k�X

�A�H �i�B�2�M�i �i�Q�m�i�2�7�Q�B�b �¨ �M�Q�i�2�` �[�m�2 �#�B�2�M �/�2�b �+���M�/�B�/���i�b�- �i�`���p���B�H�H���M�i �p�`���B�b�2�K�#�H���#�H�2�K�2�M�i �/���M�b �H�� �T�`�û�+�B�T�B�i���@
�i�B�Q�M�- �Q�m�#�H�B�2�M�i �/�2�b �i�2�`�K�2�b �¨ �H�2�m�` �2�t�T�`�2�b�b�B�Q�M �2�i �b�2 �p�Q�B�2�M�i �/���b �H�Q�`�b �b���M�+�i�B�Q�M�M�û�b �/���M�b �/�2 �M�Q�K�#�`�2�m�b�2�b
�[�m�2�b�i�B�Q�M�b �¨ �b�m�B�p�`�2�X �l�M �b�m�D�2�i �+�Q�K�K�2 �+�2�H�m�B�@�+�B �/�2�K���M�/�2 �#�2���m�+�Q�m�T �/�ö���T�T�H�B�+���i�B�Q�M�X

Q7 �o�û�`�B�}�2�` �H�� �+�Q�?�û�`�2�M�+�2 �/�ö�m�M�2 �m�M�B�i�û�- �+�ö�2�b�i �7�Q�`�+�û�K�2�M�i �+�?�2�`�+�?�2�` �m�M�2 �+�Q�?�û�`�2�M�+�2�X �L�Q�K�#�`�2 �/�2 �+���M�@
�/�B�/���i�b �b�2 �+�Q�M�i�2�M�i�2�M�i �/�2 �/�Q�M�M�2�` �H�ö�m�M�B�i�û �/�m �7���+�i�2�m�`�- �+�2 �[�m�B �M�ö�2�b�i �[�m�ö�m�M�2 �T���`�i�B�2 �/�2 �H�� �`�û�T�Q�M�b�2�X

Q8 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �M�2 �M�û�+�2�b�b�B�i�2 ���m�+�m�M�2 �i�2�+�?�M�B�+�B�i�û�- �K���B�b �b�B�K�T�H�2�K�2�M�i �m�M�2 �`�2�+�?�2�`�+�?�2 �/�ö�B�M�7�Q�`�K���@
�i�B�Q�M�b �/���M�b �H�2�b �[�m�2�b�i�B�Q�M�b �T�`�û�+�û�/�2�M�i�2�b�X �1�H�H�2 �2�b�i �+�2�T�2�M�/���M�i �`�û�;�m�H�B���`�2�K�2�M�i �û�H�m�/�û�2 �, �T�H�m�b �/�2 �9�y �W �/�2�b
�+���M�/�B�/���i�b �M�2 �H�ö���#�Q�`�/�2�M�i �T���b�X

Q9 �a�B �#�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �K���W�i�`�B�b�2�M�i �H�2�b �+���H�+�m�H�b �/�2 �/�û�`�B�p�û�2�b �T���`�i�B�2�H�H�2�b�- �i�`�Q�T �M�Q�K�#�`�2�m�t �b�Q�M�i
�+�2�m�t �[�m�B�- �p�Q�m�H���M�i �b���M�b �/�Q�m�i�2 ���H�H�2�` �i�`�Q�T �p�B�i�2�- �7�Q�M�i �/�2�b �2�`�`�2�m�`�b �/�ö�B�M���i�i�2�M�i�B�Q�M�X ���B�M�b�B�- �T���` �2�t�2�K�T�H�2�-
�B�H �2�b�i �`�û�;�m�H�B���`�2�K�2�M�i �i�`�Q�m�p�û �? �j�f�k �@ �¨ �H�� �T�H���+�2 �/�2 �? �k�f�j �@�X

Q10 �"�B�2�M �[�m�2 �H�2�b �+���M�/�B�/���i �b�Q�B�2�M�i �;�m�B�/�û�b �/���M�b �H�� �`�2�+�?�2�`�+�?�2 �/�ö�2�t�T�`�2�b�b�B�Q�M�- �H�2 �D�m�`�v �/�û�T�H�Q�`�2 �[�m�2
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Caractéristiques dynamiques de la diode
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Polarisation de la diode
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5.3.2. Température des éléments de la triode ECC83 et émission thermoïonique
Température du filament
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Température de la cathode et émission thermoïonique
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5.3.3. Amplificateur de tension à triode
Montage amplificateur de tension à triode et principe d’analyse
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Étape 1 : point de fonctionnement et dimensionnement des résistances Ra et Rc
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�i�Q�m�i�2�7�Q�B�b �i�2�M�/���M�+�2 �¨ �7���B�`�2 �/�2�b �+�Q�M�7�m�b�B�Q�M�b �`�2�;�`�2�i�i���#�H�2�b �Q�m�- �T�H�m�b �;�`���p�2�- �¨ �T�•�i�B�` �/�2 �H�2�m�` �K���M�[�m�2 �/�2
�`�B�;�m�2�m�` �, �/�B�`�2 �[�m�2 �H�2 �+�Q�M�/�2�M�b���i�2�m�` �2�b�i �? �+�Q�K�K�2 �m�M �B�M�i�2�`�`�m�T�i�2�m�` �@ �M�2 �`�û�T�Q�M�/ �T���b �¨ �H�� �[�m�2�b�i�B�Q�M �c
�+�2�i �B�M�i�2�`�`�m�T�i�2�m�` �2�b�i�@�B�H �7�2�`�K�û �Q�m �Q�m�p�2�`�i �\ �S�H�m�b�B�2�m�`�b �Q�M�i �T�2�M�b�û �i�`�Q�m�p�2�` �H�� �b�Q�H�m�i�B�Q�M �2�M �/�2�b�b�B�M���M�i �H�2�b
�/�2�m�t �T�Q�b�B�i�B�Q�M�b �b�m�` �H�2 �b�+�?�û�K�� �, �H�2 �D�m�`�v �M�ö�2�b�i �T���b �H�¨ �T�Q�m�` �/�û�+�B�/�2�` ���m �}�M���H �¨ �H�� �T�H���+�2 �/�m �+���M�/�B�/���i�X

Q34 �A�+�B�- ���m�+�m�M �`�2�+�Q�m�`�b �¨ �/�2�b �+���H�+�m�H�b �M�ö�2�b�i ���i�i�2�M�/�m�X �G�2 �b�B�K�T�H�2 �#�Q�M �b�2�M�b �b�m�{�i�X

Q35 et 36 �G�ö�m�i�B�H�B�b���i�B�Q�M �/�2�b �`�2�H���i�B�Q�M�b �/�Q�M�M�û�2�b �2�i �H�ö�2�t�T�H�Q�B�i���i�B�Q�M �/�m �b�+�?�û�K�� �b�m�{�i �¨ �`�û�T�Q�M�/�`�2 �¨ �+�2�b
�[�m�2�b�i�B�Q�M�b�X �G�2 �D�m�`�v �/�û�T�H�Q�`�2 �i�Q�m�i�2�7�Q�B�b�- �`�û�;�m�H�B���`�2�K�2�M�i�- �H�� �H�2�+�i�m�`�2 �i�`�Q�T �`���T�B�/�2 �/�2 �+�2�`�i���B�M�b �+���M�/�B�/���i�b
�[�m�B �M�ö�B�/�2�M�i�B�}�2�M�i �T���b �i�Q�m�b �H�2�b �B�i�2�K�b ���T�T�2�H�û�b�X

Étape 2 : linéarisation du comportement de la triode ECC83

Q37 �G�� �K���D�Q�`�B�i�û �/�2�b �+���M�/�B�/���i�b �M�2 �+�Q�K�T�`�2�M�/ �T���b �[�m�ö�B�+�B �H�ö���`�;�m�K�2�M�i �b�2 �7���B�i �¨ �T���`�i�B�` �/�ö�m�M�2 �+�Q�K�@
�T���`���B�b�Q�M �/�2�b �7�`�û�[�m�2�M�+�2�b �2�i �M�Q�M �/�2�b �i�2�M�b�B�Q�M�b �K�B�b�2�b �2�M �D�2�m�X ���B�M�b�B�- �b�m�` �H�2�b �k�d �W �/�2 �+���M�/�B�/���i�b �[�m�B
���#�Q�`�/�2�M�i �H�� �[�m�2�b�i�B�Q�M�- �b�2�m�H�b �3 �W ���T�T�Q�`�i�2�M�i �m�M�2 �`�û�T�Q�M�b�2 �b���i�B�b�7���B�b���M�i�2�X

Q38 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �2�b�i �b�Q�m�p�2�M�i �#�B�2�M ���#�Q�`�/�û�2 �U�2�H�H�2 �T�2�m�i �H�ö���i�`�2 �/�2 �T�H�m�b�B�2�m�`�b �K���M�B���`�2�b�V�- �K���B�b �T�H�m�b
�`���`�2�K�2�M�i �#�B�2�M ���+�?�2�p�û�2 �, �H�2�b �2�`�`�2�m�`�b �/�2 �+���H�+�m�H�b �b�Q�M�i �7�`�û�[�m�2�M�i�2�b�X

Q39 �a�B �+�2�i�i�2 �[�m�2�b�i�B�Q�M �¨ �/�2�m�t �B�i�2�K�b �2�b�i �K�B�2�m�t �i�`���B�i�û�2 �T�Q�m�` �H�2 �T�`�2�K�B�2�` �[�m�2 �T�Q�m�` �H�2 �b�2�+�Q�M�/�- �H�2 �D�m�`�v
�+�?�2�`�+�?�2 �¨ �p���H�Q�`�B�b�2�` �i�Q�m�i�2 �/�û�K���`�+�?�2 �/�2 �`�û�~�2�t�B�Q�M �+�Q�M�b�i�`�m�+�i�B�p�2 �, �B�H �� ���B�M�b�B �û�i�û �+�Q�M�[�m�B�b �T���` �+�2�`�i���B�M�2�b
�`�û�T�Q�M�b�2�b �T���`�i�B�+�m�H�B���`�2�K�2�M�i �b�Q�B�;�M�û�2�b�X

Q40 �*�2�i�i�2 �[�m�2�b�i�B�Q�M�- �[�m�B �M�ö�2�b�i �[�m�ö�m�M�2 ���T�T�H�B�+���i�B�Q�M �M�m�K�û�`�B�[�m�2 �/�2 �+�2 �[�m�B �T�`�û�+���/�2�- �`�û�p���H�2 �2�M�+�Q�`�2
�#�B�2�M �b�Q�m�p�2�M�i �/�2�b �H���+�m�M�2�b �b�m�` �H�2�b �m�M�B�i�û�b�X �a�B �H�2 �D�m�`�v ���+�+�2�T�i�2 �#�B�2�M �û�p�B�/�2�K�K�2�M�i ���m�b�b�B �#�B�2�M �H�2�b �b�B�2�K�2�M�b
�[�m�2 �H�2�b �?
 (� 1) �@�- �B�H �/�û�T�H�Q�`�2 �`�û�;�m�H�B���`�2�K�2�M�i �m�M �K���M�[�m�2 �/�ö�m�M�B�i�û�X

Étape 3 : Détermination du gain de l’amplificateur

Q41 �a�B �+�2�i�i�2 �T���`�i�B�2 �2�b�i �T�2�m �i�`���B�i�û�2�- �H�2 �D�m�`�v �� �b�Q�m�p�2�M�i �/�2 �#�Q�M�M�2�b �`�û�T�Q�M�b�2�b �H�Q�`�b�[�m�2 �H�� �[�m�2�b�i�B�Q�M �2�b�i
���#�Q�`�/�û�2�X

Q42 �.���M�b �+�2�i�i�2 �[�m�2�b�i�B�Q�M�- �H�2 �+�Q�M�+�2�T�i�2�m�` �/�m �b�m�D�2�i �b�ö�2�b�i �7���B�i �7�Q�`�i �/�2 �T�`�û�+�B�b�2�` �, �? ���p�2�+ �D�m�b�i�B�}�+���i�B�Q�M �@�X
�.�2 �+�2 �7���B�i�- �m�M�2 �`�û�T�Q�M�b�2 �b���M�b �D�m�b�i�B�}�+���i�B�Q�M �M�2 �T�2�m�i ���i�`�2 ���+�+�2�T�i�û�2�X

5.3.4. Distorsion harmonique de l’amplificateur
Q43 et Q44 �a�B �+�2�i�i�2 �T���`�i�B�2 �2�b�i �7�Q�`�i �H�Q�;�B�[�m�2�K�2�M�i �+�2�H�H�2 �[�m�B �2�b�i �H�� �K�Q�B�M�b ���#�Q�`�/�û�2�- �H�2 �D�m�`�v �M�Q�i�2 �[�m�2
�+�2�m�t �[�m�B �H�ö���#�Q�`�/�2�M�i �H�2 �7�Q�M�i ���p�2�+ �b�û�`�B�2�m�t�X �l�M �/�û�p�2�H�Q�T�T�2�K�2�M�i ���m �b�2�+�Q�M�/ �Q�`�/�`�2 �+�Q�M�/�m�B�i �`���T�B�/�2�K�2�M�i
���m�t �`�û�b�m�H�i���i�b �/�2�K���M�/�û�b�X

Q45 �G�Q�`�b�[�m�2 �H�� �[�m�2�b�i�B�Q�M �2�b�i �i�`���B�i�û�2�- �H�� �H�B�M�û���`�B�b���i�B�Q�M ���T�T���`���W�i �H�2 �T�H�m�b �b�Q�m�p�2�M�i �+�H���B�`�2�K�2�M�i�- ���B�M�b�B
�[�m�2 �H�� �/�û�+�Q�K�T�Q�b�B�i�B�Q�M �b�T�2�+�i�`���H�2 �2�i �T���`�7�Q�B�b �H�2 �D�m�`�v �b�2 �`�û�D�Q�m�B�i �/�2 �p�Q�B�` �[�m�ö�B�H �2�b�i �7���B�i �K�2�M�i�B�Q�M �/�2 �H��
�T�?���b�2 �2�M �T�H�m�b �/�m �K�Q�/�m�H�2�X

Q46 �*�2�i�i�2 �[�m�2�b�i�B�Q�M �M�2 �M�û�+�2�b�b�B�i�2 �[�m�ö�m�M�2 �H�2�+�i�m�`�2 ���i�i�2�M�i�B�p�2 �/�2 �H�ö�û�M�Q�M�+�û�- �b���M�b �i�2�+�?�M�B�+�B�i�û �T���`�i�B�+�m�@
�H�B���`�2�X �*�2�`�i���B�M�b �+���M�/�B�/���i�b �Q�M�i �2�m �H�� �T�`�û�b�2�M�+�2 �/�ö�2�b�T�`�B�i�- �b���M�b �T�Q�m�p�Q�B�` �7���B�`�2 �/�2�b �+���H�+�m�H�b�- �/�2 �+�Q�K�K�2�M�i�2�`
�+�2 �[�m�ö�B�H�b �2�b�i�B�K���B�2�M�i ���i�`�2 �+�Q�?�û�`�2�M�i ���p�2�+ �H�2�m�`�b �+�Q�M�M���B�b�b���M�+�2�b �, �[�m�ö�B�H�b �b�Q�B�2�M�i �`�2�K�2�`�+�B�û�b �T���` �+�2�i�i�2 �T�`�B�b�2
�/�2 �`�2�+�m�H ���T�T�`�û�+�B�û�2�X

�k�d



5.4. Conclusion
�G�� �T���`�i�B�2 �T�`�û�+�û�/�2�M�i�2 �T�2�m�i �b�ö���p�û�`�2�` ���i�`�2 �m�M �K�B�`�Q�B�` �T���`�i�B�+�m�H�B���`�2�K�2�M�i �/�û�7�Q�`�K���M�i �/�2 �H�� �`�û���H�B�i�û �2�i �H�2
�D�m�`�v �i�B�2�M�i �¨ �`�û�i���#�H�B�` �m�M �D�m�b�i�2 �û�[�m�B�H�B�#�`�2�X

�A�H �+�Q�M�p�2�M���B�i �/�2 �`�2�H�2�p�2�` �H�2�b �T�`�B�M�+�B�T���m�t �û�+�m�2�B�H�b �[�m�B �b�2 �T�`�û�b�2�M�i�2�M�i �¨ �m�M �+���M�/�B�/���i ���m�t �+�Q�M�+�Q�m�`�b �/�2
�7���Ï�Q�M �¨ �H�m�B �#���H�B�b�2�` �H�2 �i�2�`�`���B�M �2�i �H�m�B �û�p�B�i�2�` �m�M �`�û�b�m�H�i���i �2�M�@�/�2�Ï�¨ �/�2 �+�2 �[�m�ö�B�H ���m�`���B�i �K�û�`�B�i�û ���T�`���b �/�2�m�t
�Q�m �i�`�Q�B�b ���M�b �/�2 �H���#�2�m�` �B�M�i�2�M�b�2�X �h�Q�m�i�2�7�Q�B�b�- �H�2 �D�m�`�v �i�B�2�M�i �¨ �7�û�H�B�+�B�i�2�` �H�� �#�`���p�Q�m�`�2 �/�2�b �+���M�/�B�/���i�b �[�m�B
�b�Q�M�i �T���`�i�B�b �¨ �H�ö���#�Q�`�/���;�2 �/�ö�m�M �b�m�D�2�i �}�M���H�2�K�2�M�i ���b�b�2�x �T�2�m �+�H���b�b�B�[�m�2 �2�i �Q�M�i �b�m �H�2 �+�Q�K�T�`�2�M�/�`�2 �2�i �b�2
�7���B�`�2 �+�Q�K�T�`�2�M�/�`�2 �/�m �D�m�`�v �, �H�2�m�` �i�û�M���+�B�i�û�- �p�Q�B�`�2 �H�2�m�` ���#�M�û�;���i�B�Q�M �T���`�7�Q�B�b�- �Q�M�i �b�m ���p�Q�B�` �`���B�b�Q�M �/�2�b
�/�B�{�+�m�H�i�û�b�- �H�2�b �m�M�2�b ���T�`���b �H�2�b ���m�i�`�2�b�- �H���B�b�b���M�i �m�M�2 �#�2�H�H�2 �B�K�T�`�2�b�b�B�Q�M�X �G�2 �D�m�`�v �b���B�i �7�Q�`�i �#�B�2�M �[�m�2 �+�2�+�B
�`�û�b�m�H�i�2 �/�ö�m�M �û�[�m�B�T���;�2 �T�`�û�+�B�2�m�t �Q�M �H�2�b �2�M�b�2�B�;�M���M�i�b �Q�M�i �b�m �T�`�û�T���`�2�` �2�{�+���+�2�K�2�M�i �H�2�b �B�M�;�û�M�B�2�m�`�b �/�2
�/�2�K���B�M �2�i �i�2�M�B�` �H�2 �+���T �, �B�H �H�2�m�` ���/�`�2�b�b�2 �b�2�b �T�H�m�b �+�?���H�2�m�`�2�m�t �`�2�K�2�`�+�B�2�K�2�M�i�b �T�Q�m�` �+�2�i�i�2 �+�Q�m�`�b�2 ���m
�H���`�;�2 �/�2 �H�Q�M�;�m�2 �?���H�2�B�M�2�X

�G�2 �D�m�`�v �b�2 �T�2�`�K�2�i �/�Q�M�+ �/�2 �b�ö���/�`�2�b�b�2�` �T�H�m�b �T���`�i�B�+�m�H�B���`�2�K�2�M�i �K���B�M�i�2�M���M�i ���m�t �T�`�û�T���`���i�B�Q�M�M���B�`�2�b
�[�m�B �p�2�m�H�2�M�i �b�2 �H���M�+�2�` �/���M�b �H�ö���p�2�M�i�m�`�2 �, �B�H �H�2�b �2�M�+�Q�m�`���;�2 �¨ �T�2�`�b�û�p�û�`�2�` �+�Q�M�i�`�2 �p�2�M�i�b �2�i �K���`�û�2�b�- �K���B�b
�T�Q�m�` �+�2�H�� �B�H �+�Q�M�p�B�2�M�i �[�m�ö�B�H�b ���B�2�M�i �H�ö�û�[�m�B�T�2�K�2�M�i �M�û�+�2�b�b���B�`�2 �[�m�2 �M�Q�m�b �`���T�T�2�H�Q�M�b �B�+�B �,

�� �m�M�2 �p�m�2 �T�2�`�Ï���M�i�2 �5 �G�2�b �[�m�2�b�i�B�Q�M�b �b�Q�M�i �b�Q�m�p�2�M�i �K�m�H�i�B�T�H�2�b �/���M�b �m�M�2 �b�2�m�H�2 �[�m�2�b�i�B�Q�M �, �B�/�2�M�i�B�}�2�`
�+�?���+�m�M �/�2�b �B�i�2�K�b �T�2�`�K�2�i �/�2 �M�2 �T���b �H���B�b�b�2�` �}�H�2�` �/�2�b �T�Q�B�M�i�b �T���` �b�B�K�T�H�2 �B�M���i�i�2�M�i�B�Q�M �c

�� �H�ö�?�Q�M�M���i�2�i�û �B�M�i�2�H�H�2�+�i�m�2�H�H�2 �, �2�H�H�2 �2�b�i �m�i�B�H�2 �¨ �m�M �+�B�i�Q�v�2�M�- �B�M�/�B�b�T�2�M�b���#�H�2 �¨ �m�M �b�+�B�2�M�i�B�}�[�m�2�- �M�û�@
�+�2�b�b���B�`�2 �¨ �m�M �+���M�/�B�/���i ���m�t �+�Q�M�+�Q�m�`�b�X �A�H �M�ö�2�b�i �T���b �?�m�K�B�H�B���M�i �/�2 �`�2�+�Q�M�M���W�i�`�2 �[�m�2 �H�ö�Q�M �M�2 �b���B�i
�T���b�- �b���H�m�i���B�`�2 �/�ö�B�/�2�M�i�B�}�2�` �b�2�b �2�`�`�2�m�`�b�X �S�Q�m�` �+�2�H���- �H�2 �D�m�`�v �2�M�+�Q�m�`���;�2 �+�?���[�m�2 �T�`�û�T���`���i�B�Q�M�M���B�`�2
�¨ ���p�Q�B�` �+�2�i�i�2 ���i�i�B�i�m�/�2 �i�Q�m�i ���m �H�Q�M�; �/�2 �b�� �7�Q�`�K���i�B�Q�M �c

�� �H�2 �`�2�;���`�/ �+�`�B�i�B�[�m�2�- ���m �b�2�M�b �T�Q�b�B�i�B�7 �/�m �i�2�`�K�2�- �b�m�` �b�2�b �`�û�b�m�H�i���i�b �, �H�2 �D�m�`�v �� �+�Q�M�b�+�B�2�M�+�2 �[�m�2 �+�2
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6. Informatique

6.1. Introduction
�G�2 �b�m�D�2�i �b�ö���i�i�2�H�H�2 �¨ �`�û�b�Q�m�/�`�2 �B�M�7�Q�`�K���i�B�[�m�2�K�2�M�i �H�2 �D�2�m �_�m�b�? �>�Q�m�`�X �*�2 �D�2�m �+�Q�M�b�B�b�i�2 �¨ �2�b�b���v�2�` �/�2
�7���B�`�2 �b�Q�`�i�B�` �m�M�2 �p�Q�B�i�m�`�2 �/�ö�m�M �T���`�F�B�M�; �2�M �/�û�T�H���Ï���M�i �H�2�b �/�B�z�û�`�2�M�i�b �p�û�?�B�+�m�H�2�b �¨ �H�ö�B�M�i�û�`�B�2�m�`�X

�G�� �T���`�i�B�2 �� �+�?�2�`�+�?�2 �¨ �`�û�b�Q�m�/�`�2 �+�Q�M�+�`���i�2�K�2�M�i �+�2 �T�`�Q�#�H���K�2�X �1�H�H�2 �2�b�i �/�û�+�Q�m�T�û�2 �2�M �T�H�m�b�B�2�m�`�b �b�Q�m�b�@
�T���`�i�B�2�b�X �G�� �b�Q�m�b�@�T���`�i�B�2 �A �i�2�b�i�2 �H�2�b �+�Q�K�T�û�i�2�M�+�2�b �2�M �* �/�2�b �û�i�m�/�B���M�i�b�- �H�2�m�` �K���W�i�`�B�b�2 �/�2�b �i���#�H�2���m�t�-
�b�i�`�m�+�i�m�`�2�b �2�i �T�Q�B�M�i�2�m�`�b�X �§ �H�� �}�M �/�2 �+�2�i�i�2 �T���`�i�B�2�- �m�M �+���H�+�m�H �/�2 �+�Q�K�T�H�2�t�B�i�û ���K�Q�`�i�B�2 �2�b�i �/�2�K���M�/�û�X
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�l�M�2 �+�Q�M�M���B�b�b���M�+�2 ���b�b�2�x �}�M�2 �/�2�b �2�M�D�2�m�t �/�2�b �i���#�H�2�b �/�2 �?���+�?���;�2 �2�b�i �/�2�K���M�/�û�2 �¨ �H�� �[�m�2�b�i�B�Q�M �R�e�X
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�G�� �b�Q�m�b�@�T���`�i�B�2 �A �b�2 �H�B�K�B�i�2 �¨ �m�M �+���b �T���`�i�B�+�m�H�B�2�` �T�Q�H�v�M�Q�K�B���H�X �G�� �`�û�b�Q�H�m�i�B�Q�M �/�2 �+�2 �+���b �T���`�i�B�+�m�H�B�2�`
�/�2�K���M�/�2 �/�2 �K���W�i�`�B�b�2�` �m�M�2 ���m�i�`�2 �b�i�`�m�+�i�m�`�2 �/�2 �/�Q�M�M�û�2�b�- �H�2�b �;�`���T�?�2�b�X �1�M �Q�m�i�`�2�- �+�2�i�i�2 �b�Q�m�b�@�T���`�i�B�2
�i�2�b�i�2 �H�2�b �+�Q�K�T�û�i�2�M�+�2�b �2�M �T�`�Q�;�`���K�K���i�B�Q�M �2�M �P�*���K�H�X

�G�� �b�Q�m�b�@�T���`�i�B�2 �A�A �i�`���B�i�2 �H�2 �+���b �;�û�M�û�`���H�X �A�H �2�b�i �/�2�K���M�/�û �/�2 �`�û�/�m�B�`�2 �S�G���L���_ �j �a���h ���m �T�`�Q�#�H���K�2
�/�m �_�m�b�? �>�Q�m�`�- �T�m�B�b �/�ö�2�M �/�û�/�m�B�`�2 �H�� �L�S�@�+�Q�K�T�H�û�i�m�/�2 �/�2 �_�m�b�? �>�Q�m�`�X

6.2. Analyse globale des résultats
�G�2�b �+���M�/�B�/���i�b �Q�M�i �#�B�2�M ���p���M�+�û �/���M�b �H�2 �b�m�D�2�i�- �i�`���B�i���M�i �2�M �K�Q�v�2�M�M�2 �H�2�b �/�2�m�t �i�B�2�`�b �/�m �b�m�D�2�i �U�k�8
�[�m�2�b�i�B�Q�M�b �b�m�` �j�3�V�X

�a�m�` �H�ö���b�T�2�+�i �T�`���i�B�[�m�2�- �H�2�b �+���M�/�B�/���i�b �Q�M�i �K�Q�M�i�`�û �[�m�ö�B�H�b �b���p�2�M�i �#�B�2�M �T�`�Q�;�`���K�K�2�`�- �#�B�2�M �K���M�B�T�m�H�2�`
�/�2�b �b�i�`�m�+�i�m�`�2�b �/�2 �/�Q�M�M�û�2�b �+�Q�K�T�H�2�t�2�b�X �G�2�b �[�m�2�b�i�B�Q�M�b �/�2 �T�`�Q�;�`���K�K���i�B�Q�M �Q�M�i �û�i�û �#�B�2�M �`�û�m�b�b�B�2�b�X
�G�ö���H�H�Q�+���i�B�Q�M �/�v�M���K�B�[�m�2 �/�2 �K�û�K�Q�B�`�2 �2�i �H�� �K���M�B�T�m�H���i�B�Q�M �/�2 �T�Q�B�M�i�2�m�`�b �b�Q�M�i �;�H�Q�#���H�2�K�2�M�i �#�B�2�M �+�Q�K�@
�T�`�B�b�2�b�X �.�2 �K���M�B���`�2 �b�m�`�T�`�2�M���M�i�2�- �K���M�B�T�m�H�2�` �m�M�2 �b�i�`�m�+�i�m�`�2 �+�Q�M�i�2�M���M�i �m�M �T�Q�B�M�i �p�2�`�b �m�M �i���#�H�2���m �¨
�/�2�m�t �/�B�K�2�M�b�B�Q�M�b �U�A�A �2�i �A�A�A �/�2 �H�� �T���`�i�B�2 ���V �b�ö�2�b�i �`�û�p�û�H�û �T�H�m�b �7���+�B�H�2 �T�Q�m�` �#�2���m�+�Q�m�T �/�2 �+���M�/�B�/���i�b �[�m�2
�K���M�B�T�m�H�2�` �m�M�2 �b�i�`�m�+�i�m�`�2 �+�Q�M�i�2�M���M�i �m�M �i���#�H�2���m �b�i���i�B�[�m�2 �¨ �/�2�m�t �/�B�K�2�M�b�B�Q�M�b �U�A �/�2 �H�� �T���`�i�B�2 ���V�X

�G�2�b �[�m�2�b�i�B�Q�M�b �2�M �* �Q�M�i �T�H�m�b �û�i�û �i�`���B�i�û�2�b �[�m�2 �+�2�H�H�2�b �2�M �P�*���K�H�- �K���B�b �B�H �2�b�i �/�B�{�+�B�H�2 �/�2 �b���p�Q�B�` �b�ö�B�H
�b�ö���;�B�i �/�ö�m�M�2 �T�`�û�7�û�`�2�M�+�2 �/�2�b �+���M�/�B�/���i�b �T�Q�m�` �H�2 �* �Q�m �b�B �+�ö�2�b�i �b�B�K�T�H�2�K�2�M�i �/�? ���m �7���B�i �[�m�2 �H�2�b �[�m�2�b�i�B�Q�M�b
�/�2 �P�*���K�H �b�Q�M�i �¨ �H�� �}�M �/�m �b�m�D�2�i�X

�a�m�` �H�ö���b�T�2�+�i �i�?�û�Q�`�B�[�m�2�- �H�2�b �+���M�/�B�/���i�b �Q�M�i �K�Q�M�i�`�û �[�m�ö�B�H�b �b�Q�M�i �+���T���#�H�2�b �/�2 �`���B�b�Q�M�M�2�` �2�i �/�2 �/�û�K�Q�M�i�`�2�`�X
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�i���#�H�2 �/�2 �?���+�?���;�2 �/�û�+�`�B�i�b �D�m�b�i�2 ���p���M�i �+�2�i�i�2 �[�m�2�b�i�B�Q�M�X
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7. Rédaction
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7.2. Analyse globale des résultats
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7.3. Commentaires sur les réponses apportées et conseils aux
candidats
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7.3.2. La dissertation
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8. Anglais

8.1. Introduction
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8.3. Commentaires sur les réponses apportées et conseils aux
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8.3.2. Conseils aux futurs candidats
Le titre
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�k�X�h�?�2�B�` �[�m�2�b�i �+�Q�m�H�/ �?���p�2 �K���D�Q�` �T�Q�i�2�M�i�B���H �2�+�Q�M�Q�K�B�+ ���M�/ �b�Q�+�B���H �+�Q�M�b�2�[�m�2�M�+�2�b�X
�j�X�6�B�M���H�H�v�- �i�?�2�B�` �;�Q���H �Q�7 �2�i�2�`�M���H �H�B�7�2 � �̀��B�b�2�b �K�Q� �̀��H �B�b�b�m�2�b�X

�S�`�Q�#�H�û�K���i�B�[�m�2 �k �,�r�?���i �/�Q�2�b �i�?�2 �[�m�2�b�i �7�Q�` �B�K�K�Q�`�i���H�B�i�v ���M�/ �i�?�2 �T�Q�i�2�M�i�B���H �/�2���i�? �Q�7 �/�2���i�? � �̀2�p�2���H
���#�Q�m�i �b�Q�+�B�2�i�v �\

�R�X�6�B�`�b�i�- �r�2 ��� �̀2�M�ö�i �+�Q�M�7� �̀Q�M�i�2�/ �r�B�i�? �i�?�2 �b���K�2 �F�B�M�/ �Q�7 �/�2���i�? �i�?���i �F�B�H�H�2�/ �Q�m�` ���M�+�2�b�i�Q�`�b�X
�k�X�A�i ���H�b�Q ���T�T�2���`�b �i�?���i �}�;�?�i�B�M�; �/�2���i�? �B�b �� �+�?�Q�B�+�2�- �� �+�?�Q�B�+�2 �K���/�2 �#�v �i�?�Q�b�2 �r�?�Q �+���M ���z�Q� �̀/ �B�i�X
�j�X�"�m�i �i���K�T�2�`�B�M�; �r�B�i�? �?�m�K���M �M���i�m� �̀2 � �̀��B�b�2�b �2�i�?�B�+���H �+�Q�M�+�2�`�M�b�X

�G�2 �T�`�2�K�B�2�` �T�H���M �K�Q�M�i�`�2 �[�m�2 �H�2 �+���M�/�B�/���i �� �b�m �/�û�T���b�b�2�` �m�M�2 �p�B�b�B�Q�M �#�B�M���B�`�2 �/�m �/�Q�b�b�B�2�` �2�i �+�?�2�`�+�?�û �¨
���`�i�B�+�m�H�2�` �û�i�`�Q�B�i�2�K�2�M�i �H�2�b �/�B�K�2�M�b�B�Q�M�b �b�+�B�2�M�i�B�}�[�m�2�b�- �û�+�Q�M�Q�K�B�[�m�2�b�- �b�Q�+�B�û�i���H�2�b �2�i �û�i�?�B�[�m�2�b �/�m �/�û�#���i�X
�G�2 �b�2�+�Q�M�/ �b�ö���i�i���+�?�2 �¨ �m�M�2 ���T�T�`�Q�+�?�2 �T�H�m�b �/�B���+�?�`�Q�M�B�[�m�2 �/�m �b�m�D�2�i �, �B�H �T�`�Q�T�Q�b�2 �/�ö���#�Q�`�/ �m�M�2 �K�B�b�2
�2�M �T�2�`�b�T�2�+�i�B�p�2 �?�B�b�i�Q�`�B�[�m�2 ���p���M�i �/�ö�B�M�i�2�`�`�Q�;�2�` �H�2�b �B�K�T�H�B�+���i�B�Q�M�b �b�Q�+�B���H�2�b �2�i �H�2�b �2�M�D�2�m�t �û�i�?�B�[�m�2�b �/�m
�T�`�Q�D�2�i �/�2 �+�Q�M�[�m���i�2 �/�2 �H�ö�B�K�K�Q�`�i���H�B�i�û�X

La conclusion

�1�H�H�2 �M�ö�2�b�i �T���b �`�2�[�m�B�b�2�X �1�M �2�z�2�i�- �H�2 �/�2�`�M�B�2�` ���`�;�m�K�2�M�i �T�`�û�b�2�M�i�û �T�2�m�i ���p�Q�B�` �m�M�2 �p���H�2�m�` �+�Q�M�+�H�m�b�B�p�2�X
�1�H�H�2 �2�b�i �B�M�m�i�B�H�2 �b�B �2�H�H�2 �`�2�T�`�2�M�/ �/�2�b ���`�;�m�K�2�M�i�b �/�û�D�¨ �T�`�û�b�2�M�i�û�b�- �2�i �T�û�M���H�B�b���M�i�2 �b�B �2�H�H�2 ���K���M�2 �¨
�B�M�i�`�Q�/�m�B�`�2 �/�2�b ���`�;�m�K�2�M�i�b �2�t�i�û�`�B�2�m�`�b ���m �/�Q�b�b�B�2�` �Q�m �/�2�b �+�Q�K�K�2�M�i���B�`�2�b �T�2�`�b�Q�M�M�2�H�b�X �L�Q�m�b ���i�i�B�`�Q�M�b
�T���`�i�B�+�m�H�B���`�2�K�2�M�i �H�ö���i�i�2�M�i�B�Q�M �b�m�` �H�ö�m�i�B�H�B�b���i�B�Q�M �/�2�b �K�Q�/���m�t �2�M �+�Q�M�+�H�m�b�B�Q�M �[�m�B �2�b�i �K���H���/�`�Q�B�i�2 �2�i
�T�2�m�i �H���B�b�b�2�` �T�2�M�b�2�` �[�m�2 �H�2 �+���M�/�B�/���i �T�`�2�M�/ �T�Q�b�B�i�B�Q�M�- �+�Q�K�K�2�ó�6�B�M���H�H�v�- �B�K�K�Q�`�i���H�B�i�v �b�?�Q�m�H�/ �M�Q�i �#�2
�i�?�2 �;� �̀2���i�2�b�i �+�Q�M�+�2�`�M ���i �i�?�2 �K�Q�K�2�M�i�ô�- �û�M�Q�M�+�û �K�Q�/���H�B�b�û �¨ �T�`�Q�b�+�`�B�`�2�X ���i�i�2�M�i�B�Q�M �û�;���H�2�K�2�M�i �¨ �+�2�i�i�2
�7���Ï�Q�M �T���`�7�Q�B�b �/�2 �p�Q�m�H�Q�B�` �i�`�Q�T �#�B�2�M �7���B�`�2 �[�m�B �T�2�m�i �+�Q�M�/�m�B�`�2 �¨ �/�2�b �û�M�Q�M�+�û�b �+�`�2�m�t �+�Q�K�K�2 �B�+�B �,�ó�A�M
�+�Q�M�+�H�m�b�B�Q�M�- �H�Q�M�;�2�p�B�i�v �B�b �#�2�M�2�}�+�B���H �i�Q �?�m�K���M�B�i�v �B�M �K���M�v �r���v�b�ô�X �l�M�2 �7���Ï�Q�M �?���#�B�H�2 �/�ö�û�p�B�i�2�` �+�2�b
�û�+�m�2�B�H�b �b�2�`���B�i �T�Q�m�` �H�2�b �+���M�/�B�/���i�b �/�ö�B�M�+�H�m�`�2 �H�� �b�Q�m�`�+�2 �¨ �H���[�m�2�H�H�2 �B�H�b �7�Q�M�i �`�û�7�û�`�2�M�+�2 �v �+�Q�K�T�`�B�b �/���M�b
�H�2�m�` �/�2�`�M�B���`�2 �T�?�`���b�2�X

�G�2 �D�m�`�v �T�`�û�+�B�b�2 �[�m�2 �b�B �m�M�2 �T�?�`���b�2 �T�2�m�i ���p�Q�B�` �m�M�2 �p���H�2�m�` �+�Q�M�+�H�m�b�B�p�2�- �B�H �2�b�i �M�û���M�K�Q�B�M�b �B�M�/�B�b�T�2�M�b���#�H�2
�/�2 �p�2�B�H�H�2�` �¨ �M�2 �T���b �Q�m�p�`�B�` �m�M �M�Q�m�p�2���m �[�m�2�b�i�B�Q�M�M�2�K�2�M�i �Q�m �¨ �T�`�2�M�/�`�2 �T�Q�b�B�i�B�Q�M�X �G�� �T�`�B�b�2 �/�2 �`�2�+�m�H
�/�Q�B�i �b�2 �7���B�`�2 �b�m�` �H�2 �/�Q�b�b�B�2�` �2�i �K�Q�M�i�`�2�` �i�Q�m�i�2 �H�� �+�Q�?�û�`�2�M�+�2 �/�2 �H�� �/�û�K�Q�M�b�i�`���i�B�Q�M�X
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Décompte des mots

�G�2 �D�m�`�v �i�B�2�M�i �¨ �`���b�b�m�`�2�` �H�2�b �+���M�/�B�/���i�b �b�m�` �H�2 �/�û�+�Q�K�T�i�2 �B�M�/�B�b�T�2�M�b���#�H�2 �¨ �2�z�2�+�i�m�2�`�- �[�m�B �/�Q�B�i �/�Q�M�M�2�`
�H�B�2�m �¨ �m�M�2 �B�M�/�B�+���i�B�Q�M �+�?�B�z�`�û�2 �/�m �M�Q�K�#�`�2 �i�Q�i���H �/�2 �K�Q�i�b �¨ �H�� �}�M �/�2 �H�� �+�Q�T�B�2�X �G�2�b �b�Q�m�`�+�2�b�- ���B�M�b�B
�[�m�2 �H�2 �M�Q�K �/�2�b ���m�i�2�m�`�b�- �T�2�m�p�2�M�i ���i�`�2 �+�Q�K�T�i���#�B�H�B�b�û�b �+�Q�K�K�2 �m�M �b�2�m�H �K�Q�i �U�T���` �2�t�2�K�T�H�2�-�h�?�2 �G�Q�b
���M�;�2�H�2�b �h�B�K�2�b�4 �R�- �Q�m �u�m�p���H �L�Q���?�>���`���`�B�4 �R�V�X �h�Q�m�i�2 �Q�K�B�b�b�B�Q�M �Q�m �i�`�B�+�?�2�`�B�2 �K���M�B�7�2�b�i�2 �b�m�` �+�2
�/�û�+�Q�K�T�i�2�- �[�m�ö�B�H �2�b�i �;�û�M�û�`���H�2�K�2�M�i �7���+�B�H�2 �/�ö�B�/�2�M�i�B�}�2�`�- �b�2�`�� �2�M �`�2�p���M�+�?�2 �T�û�M���H�B�b�û�2�X

Qualité de la langue

�*�2�i�i�2 ���M�M�û�2 �2�M�+�Q�`�2�- �/�2 �M�Q�K�#�`�2�m�b�2�b �b�v�M�i�?���b�2�b �Q�M�i �û�i�û �`�û�/�B�;�û�2�b �/���M�b �m�M ���M�;�H���B�b �/�2 �#�Q�M�M�2 �7���+�i�m�`�2�-
�M�û���M�K�Q�B�M�b �/�ö���m�i�`�2�b �/�2�p�Q�B�`�b �T�`�û�b�2�M�i�2�M�i �/�2�b �H���+�m�M�2�b �H�B�M�;�m�B�b�i�B�[�m�2�b �`�û�+�m�`�`�2�M�i�2�b �[�m�B �?�v�T�Q�i�?���[�m�2�M�i
�T���`�7�Q�B�b �D�m�b�[�m�ö�¨ �H�ö�B�M�i�2�H�H�B�;�B�#�B�H�B�i�û �K���K�2 �/�m �T�`�Q�T�Q�b�X �G�2 �D�m�`�v �� �T�m �H�B�`�2 �/�2�b �+�Q�T�B�2�b �[�m�B �i�û�K�Q�B�;�M�2�M�i �[�m���M�i
�¨ �2�H�H�2�b�- �m�M �M�B�p�2���m �/�2 �H���M�;�m�2 �û�H�2�p�û�- �p�Q�B�`�2 �`�2�K���`�[�m���#�H�2 �/���M�b �+�2�`�i���B�M�b �+���b�X �*�2�H�� �b�2 �K���M�B�7�2�b�i�2 �T���`
�H�ö�m�i�B�H�B�b���i�B�Q�M �/�ö�m�M �H�2�t�B�[�m�2 �`�B�+�?�2 �2�i �T�`�û�+�B�b�- �/�2 �b�i�`�m�+�i�m�`�2�b �p���`�B�û�2�b�- �p�Q�B�`�2 �+�Q�K�T�H�2�t�2�b�X �h�Q�m�i�2�7�Q�B�b�- �H�2�b
�+���M�/�B�/���i�b �/�Q�B�p�2�M�i �p�2�B�H�H�2�` �¨ �M�2 �T���b �i�Q�K�#�2�` �/���M�b �H�ö�2�t�+���b �2�M �K�m�H�i�B�T�H�B���M�i �H�2�b �7�Q�`�K�m�H�2�b �`�2�+�?�2�`�+�?�û�2�b�- �+�2
�[�m�B �T�Q�m�`�`���B�i �/�Q�M�M�2�` �¨ �H�2�m�` �T�`�Q�T�Q�b �m�M �+���`���+�i���`�2 ���`�i�B�}�+�B�2�H �2�i �M�m�B�`�2 �¨ �H�� �+�H���`�i�û �/�2 �H�ö�2�t�T�`�2�b�b�B�Q�M�X �1�M
�;�û�M�û�`���H�- �H�2 �/�B�b�+�Q�m�`�b �2�b�i ���b�b�2�x �~�m�B�/�2�- �H�2�b �p���`�B���i�B�Q�M�b �[�m���H�B�i���i�B�p�2�b �H�2�b �T�H�m�b �B�K�T�Q�`�i���M�i�2�b �b�Q�M�i �Q�#�b�2�`�p�û�2�b
�/���M�b �H�� �K���W�i�`�B�b�2 �;�`���K�K���i�B�+���H�2�X

Correction de la langue

�A�H �b�ö���;�B�i �/�ö�û�p���H�m�2�` �H�� �+���T���+�B�i�û �/�m �+���M�/�B�/���i �¨ �m�i�B�H�B�b�2�` �m�M�2 �H���M�;�m�2 �b�v�M�i���t�B�[�m�2�K�2�M�i �2�i �;�`���K�K���i�B�+���@
�H�2�K�2�M�i �+�Q�`�`�2�+�i�2�- �2�M �T�`�B�p�B�H�û�;�B���M�i �i�Q�m�D�Q�m�`�b �H�ö�B�M�i�2�H�H�B�;�B�#�B�H�B�i�û �2�i �H�� �~�m�B�/�B�i�û �/�m �/�B�b�+�Q�m�`�b�X

�1�M �B�M�i�`�Q�/�m�+�i�B�Q�M�- �/�2 �M�Q�K�#�`�2�m�b�2�b �+�Q�T�B�2�b �7�Q�M�i �T�`�2�m�p�2 �/�ö�m�M �K���M�[�m�2 �/�2 �K���W�i�`�B�b�2 �/�2 �H�� �b�v�M�i���t�2 �/�2�b
�[�m�2�b�i�B�Q�M�b �, �+�2�`�i���B�M�2�b �+�Q�K�T�Q�`�i�2�M�i �b�Q�B�i �m�M ���m�t�B�H�B���B�`�2 �K���B�b �K���H �T�H���+�û�- �b�Q�B�i ���m�+�m�M ���m�t�B�H�B���B�`�2�- �b�Q�B�i �/�2�m�t
���m�t�B�H�B���B�`�2�b �U� �h�Q �r�?���i �2�t�i�2�M�i �B�K�K�Q�`�i���H�B�i�v ���T�T�2���`�b ���b �� �b�Q�+�B�2�i���H �b�Q�H�m�i�B�Q�M �\ � �h�Q �r�?���i �2�t�i�2�M�i �+�Q�m�H�/
�`�B�+�? �T�2�Q�T�H�2 �#�2 �H�B�p�2 �K�Q� �̀2 �i�?���M �i�?�2 ���p�2� �̀��;�2 �\�Q�m� �>�Q�r �r�2���H�i�?�v �T�2�Q�T�H�2 ��� �̀2 �i�`�v�B�M�; �i�Q �H�B�p�2 �7�Q� �̀2�p�2�` �\�V�X
�*�2 �K���M�[�m�2 �/�2 �K���B�i�`�B�b�2 �/�m �[�m�2�b�i�B�Q�M�M�2�K�2�M�i�- �[�m�ö�B�H �b�Q�B�i �/�B�`�2�+�i �Q�m �B�M�/�B�`�2�+�i�- �2�b�i �/�ö���m�i���M�i �T�H�m�b �;���M���M�i
�[�m�ö�B�H �2�b�i �T�Q�`�i�û �¨ �H�ö���i�i�2�M�i�B�Q�M �/�m �+�Q�`�`�2�+�i�2�m�` �/���b �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�- ���m �K�Q�K�2�M�i �/�2 �H�� �7�Q�`�K�m�H���i�B�Q�M �/�2 �H��
�T�`�Q�#�H�û�K���i�B�[�m�2�X

�L�Q�m�b ���p�Q�M�b �`�2�M�+�Q�M�i�`�û �2�M�+�Q�`�2 �#�2���m�+�Q�m�T �/�2 �7���m�i�2�b �/�2 �;�`���K�K���B�`�2 �/�2 �#���b�2�- �+�Q�K�K�2 �H�2�b �`���;�H�2�b �/�ö�m�b���;�2
�/�2�b ���/�D�2�+�i�B�7�b�- �[�m�B �b�Q�M�i �B�M�p���`�B���#�H�2�b �2�M ���M�;�H���B�b �2�i �b�2 �T�H���+�2�M�i �/�2�p���M�i �H�2 �M�Q�K �c �H�ö�2�K�T�H�Q�B �/�2�b �B�M�/�û�M�Q�K�@
�#�`���#�H�2�b�- �2�i �/�2 �K���M�B���`�2 �T�H�m�b �;�û�M�û�`���H�2 �H�� �/�û�i�2�`�K�B�M���i�B�Q�M �M�Q�K�B�M���H�2 �c �H�� �+�Q�M�b�i�`�m�+�i�B�Q�M �/�m �;�û�M�B�i�B�7 �b���t�Q�M �c
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�/�ö�û�H�2�p�2�` �H�2 �M�B�p�2���m �H�2�t�B�+���H �Q�m �H�� �+�Q�K�T�H�2�t�B�}�+���i�B�Q�M �b�v�M�i���t�B�[�m�2 �/�2�b �û�M�Q�M�+�û�b�- �+�2 �[�m�B �2�b�i �¨ �2�M�+�Q�m�`���;�2�`�-
�K���B�b �+�2�H�� �M�2 �/�Q�B�i �2�M ���m�+�m�M �+���b �+�Q�M�/�m�B�`�2 �¨ �Q�#�b�+�m�`�+�B�` �H�2 �T�`�Q�T�Q�b�X �*�2�+�B �� �T���`�7�Q�B�b �2�m �T�Q�m�` �2�z�2�i �/�2
�`�2�M�/�`�2 �H�2 �T�`�Q�T�Q�b �B�M�B�M�i�2�H�H�B�;�B�#�H�2 ���m �T�Q�B�M�i �[�m�ö�B�H �û�i���B�i �/�B�{�+�B�H�2 �/�2 �`�2�+�Q�M�M���W�i�`�2 �H�2�b ���`�;�m�K�2�M�i�b �`�2�7�Q�`�K�m�H�û�b�X

�a���+�?���M�i �[�m�2 �H�2�b �+���M�/�B�/���i�b �b�Q�M�i �T�H���+�û�b �2�M �T�Q�b�B�i�B�Q�M �/�2 �K�û�/�B���i�2�m�` �2�M�i�`�2 �H�2 �/�Q�b�b�B�2�` �2�i �H�2 �H�2�+�i�2�m�`
�/�2 �H�2�m�` �b�v�M�i�?���b�2�- �B�H �2�b�i ���i�i�2�M�/�m �[�m�ö�B�H�b �`�2�7�Q�`�K�m�H�2�M�i �H�2�b �B�/�û�2�b �`�2�T�û�`�û�2�b �2�i �`�2�b�i�B�i�m�û�2�b�X �G�2 �`�2�+�Q�m�`�b
���m�t �2�K�T�`�m�M�i�b �H�2�t�B�+���m�t �2�b�i �/�Q�M�+ �¨ �T�`�Q�b�+�`�B�`�2�X �G�2 �D�m�`�v �b���M�+�i�B�Q�M�M�2 �H�� �T���`���T�?�`���b�2�X �.�2 �K���K�2�- �H�2�b
�+�B�i���i�B�Q�M�b ���p�2�+ �Q�m �b���M�b �;�m�B�H�H�2�K�2�i�b �b�Q�M�i �T�û�M���H�B�b�û�2�b �+���` �2�H�H�2�b �+�Q�M�b�i�B�i�m�2�M�i �m�M�2 �7�Q�`�K�2 �/�ö�û�p�B�i�2�K�2�M�i�X
�P�M �M�2 �b���m�`���B�i �i�`�Q�T �2�M�+�Q�m�`���;�2�` �H�2�b �+���M�/�B�/���i�b �¨ �T�`�2�M�/�`�2 �H�2 �i�2�K�T�b �/�2 �#�B�2�M �`�2�7�Q�`�K�m�H�2�` �H�2�b �B�/�û�2�b �+�H�û�b
�`�2�H�2�p�û�2�b �/���M�b �H�2�m�` �i�`���p���B�H �T�`�û�H�B�K�B�M���B�`�2�- �+�2 �[�m�B �H�2�m�` �T�2�`�K�2�i�i�`���- �T���` �H�� �b�m�B�i�2�- �/�ö���{�M�2�` �H�2�m�` �`�û�~�2�t�B�Q�M
�2�i �/�ö���T�T�`�û�?�2�M�/�2�` �H�2�b �M�m���M�+�2�b �2�i �b�m�#�i�B�H�B�i�û�b �/�2�b �/�Q�+�m�K�2�M�i�b�X �A�H �B�K�T�Q�`�i�2 �2�M �2�z�2�i �[�m�2 �H�2�b �+���M�/�B�/���i�b
�K�Q�M�i�`�2�M�i �+�2 �[�m�ö�B�H�b �Q�M�i �+�Q�K�T�`�B�b �T�H�m�i�¬�i �[�m�2 �/�2 �`�2�+�Q�T�B�2�` �+�2 �[�m�ö�B�H�b �Q�M�i �H�m�X
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�A�H �2�b�i �û�;���H�2�K�2�M�i ���i�i�2�M�/�m �/�2�b �+���M�/�B�/���i�b �[�m�ö�B�H�b �K���W�i�`�B�b�2�M�i �+�2�`�i���B�M�b �i�2�`�K�2�b �b�T�û�+�B�}�[�m�2�b �¨ �H�� �b�v�M�i�?���b�2 �,
�m�M �/�2�b�b�B�M �U�� �/� �̀��r�B�M�;�p�Q�B�`�2 �i�`���b �b�Q�m�p�2�M�i�� �/� �̀��r�V �M�ö�2�b�i �T���b �H�� �K���K�2 �+�?�Q�b�2 �[�m�ö�m�M �/�2�b�b�B�M �/�2 �T�`�2�b�b�2 �U��
�+���`�i�Q�Q�M�V�X �S�Q�m�` �7���B�`�2 �`�û�7�û�`�2�M�+�2 ���m �/�Q�b�b�B�2�`�- �H�2 �T�H�m�b �b�Q�m�p�2�M�i �/���M�b �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�- �T�H�m�b�B�2�m�`�b �b�Q�H�m�i�B�Q�M�b
�b�Q�M�i �T�Q�b�b�B�#�H�2�b �U�� �b�2�i�-�� �+�H�m�b�i�2�`�-�� �#���i�+�?�-�� �b�2�`�B�2�b�-�� �+�Q�H�H�2�+�i�B�Q�M �Q�7 �/�Q�+�m�K�2�M�i�b�- �Q�m �2�M�+�Q�`�2�� �+�Q�`�T�m�b���V�-
�K���B�b �/�ö���m�i�`�2�b �b�Q�M�i �¨ �û�p�B�i�2�`�- �+�Q�K�K�2 �H�2 �K�Q�i �/�Q�b�b�B�2�` �[�m�B�- �2�M ���M�;�H���B�b�-�b�ö���T�T�H�B�[�m�2 �T�H�m�i�¬�i ���m �/�Q�K���B�M�2
�H�û�;���H �Q�m �K�û�/�B�+���H�X

�*�Q�K�K�2 �û�p�Q�[�m�û �+�B�@�/�2�b�b�m�b�- �H�ö�m�i�B�H�B�b���i�B�Q�M �/�2�b �K�Q�/���m�t�-�b�?�Q�m�H�/�Q�m�K�m�b�i�2�M �T���`�i�B�+�m�H�B�2�`�- �2�b�i �K���H�p�2�M�m�2
�/���M�b �m�M�2 �b�v�M�i�?���b�2 �Q�M �H�2 �+���M�/�B�/���i �2�b�i �2�M �T�Q�b�B�i�B�Q�M �/�2 �K�û�/�B���i�2�m�` �2�M�i�`�2 �H�2 �/�Q�b�b�B�2�` �2�i �H�2 �H�2�+�i�2�m�` �/�2 �b��
�b�v�M�i�?���b�2�X �A�H �v �� �+�2�T�2�M�/���M�i �m�M�2 �/�B�z�û�`�2�M�+�2 �K���D�2�m�`�2 �2�M�i�`�2 �û�+�`�B�`�2�ó�>�m�K���M�B�i�v �b�?�Q�m�H�/ �T�`�B�Q�`�B�i�B�x�2 �Q�i�?�2�`
�T� �̀Q�#�H�2�K�b �i�?���M �+�m�`�B�M�; �/�2���i�?�ô�2�i�ó���+�+�Q� �̀/�B�M�; �i�Q �a�?�2���/�- �#�B�H�H�B�Q�M���B� �̀2�b �b�?�Q�m�H�/ �#�2 ���#�H�2 �i�Q �B�M�p�2�b�i �i�?�2�B�`
�K�Q�M�2�v ���b �i�?�2�v �r�B�b�?�ö�ô�X

8.4. Conclusion
�G�2 �i�?���K�2 �/�m �/�Q�b�b�B�2�` �/�2 �+�2�i�i�2 ���M�M�û�2 �� �T�Q�b�û �T�2�m �/�2 �T�`�Q�#�H���K�2�b �/�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M�X �h�Q�m�i�2�7�Q�B�b�- �H�2�b
�+���M�/�B�/���i�b �Q�M�i �T���`�7�Q�B�b �û�i�û �/�û�+�Q�M�i�2�M���M�+�û�b �T���` �/�2�b �/�Q�+�m�K�2�M�i�b �[�m�B �T�`�û�b�2�M�i���B�2�M�i �/�2�b �T�Q�B�M�i�b �/�2 �p�m�2
�/�B�z�û�`�2�M�i�b �b�m�` �H�� �[�m�2�b�i�B�Q�M�- �[�m�ö�B�H�b �Q�M�i �2�m �/�m �K���H �¨ �B�/�2�M�i�B�}�2�` �, �+�ö�2�b�i �T�Q�m�`�i���M�i �H�¨ �H�2 �T�`�Q�T�`�2 �K���K�2
�/�ö�m�M�2 �b�v�M�i�?���b�2�X �G�� �H�2�+�i�m�`�2 �/�2�b �/�Q�+�m�K�2�M�i�b �M�ö�� �b�Q�m�p�2�M�i �T���b �û�i�û ���b�b�2�x �}�M�2�X �L�Q�m�b �`�2�+�Q�K�K���M�/�Q�M�b
�/�Q�M�+ ���m�t �+���M�/�B�/���i�b �/�ö�m�i�B�H�B�b�2�` �H�2�b �[�m���i�`�2 �?�2�m�`�2�b �/�Q�M�i �B�H�b �/�B�b�T�Q�b�2�M�i �T�Q�m�` ���M���H�v�b�2�` �2�M �/�û�i���B�H �H�2
�T���`���i�2�t�i�2 �U�i�B�i�`�2�- �b�Q�m�`�+�2�- �/���i�2�- ���m�i�2�m�`�- �M�Q�i�2�b �/�2 �#���b �/�2 �T���;�2 �H�2 �+���b �û�+�?�û���M�i�V�- �2�i �T�Q�m�` �#�B�2�M �K�2�i�i�`�2 �2�M
�i�2�M�b�B�Q�M �H�2�b �/�Q�+�m�K�2�M�i�b�X �l�M�2 �b�2�m�H�2 �H�2�+�i�m�`�2 �/�m �/�Q�b�b�B�2�` �M�2 �T�2�m�i �T���b �/�û�#�Q�m�+�?�2�` �b�m�` �H�ö�û�H���#�Q�`���i�B�Q�M �/�ö�m�M�2
�T�`�Q�#�H�û�K���i�B�[�m�2 �T�2�`�i�B�M�2�M�i�2�X �l�M�2 ���M���H�v�b�2 ���T�T�`�Q�7�Q�M�/�B�2 �2�b�i �M�û�+�2�b�b���B�`�2 ���}�M �/�ö�û�H���#�Q�`�2�` �m�M�2 �b�v�M�i�?���b�2
�2�i �/�2 �`�2�M�/�`�2 �+�Q�K�T�i�2 �/�2�b �`���T�T�`�Q�+�?�2�K�2�M�i�b �2�i �Q�T�T�Q�b�B�i�B�Q�M�b �T�2�`�+�2�T�i�B�#�H�2�b �2�M�i�`�2 �H�2�b �/�B�z�û�`�2�M�i�b �T�Q�B�M�i�b
�/�2 �p�m�2 �2�t�T�`�B�K�û�b�X

�G�2 �D�m�`�v �i�B�2�M�i �¨ �+�2 �b�i���/�2 �m�M�2 �M�Q�m�p�2�H�H�2 �7�Q�B�b �¨ �`�2�K�2�`�+�B�2�` �H�2�b �2�M�b�2�B�;�M���M�i�b �T�Q�m�` �H�ö�2�t�+�2�H�H�2�M�i�2 �T�`�û�T���`���i�B�Q�M
�T�`�Q�/�B�;�m�û�2 ���m�t �+���M�/�B�/���i�b �[�m�B�- �/���M�b �H�2�m�` �B�K�K�2�M�b�2 �K���D�Q�`�B�i�û�- �K���W�i�`�B�b�2�M�i �K���B�M�i�2�M���M�i ���b�b�2�x �#�B�2�M �H�2�b
���i�i�2�M�/�m�b �+�Q�M�+�2�T�i�m�2�H�b �2�i �7�Q�`�K�2�H�b �/�2 �H�� �b�v�M�i�?���b�2�X
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9. Allemand

9.1. Introduction
�G�2�b �/�Q�+�m�K�2�M�i�b �T�`�Q�T�Q�b�û�b �¨ �H�� �b�v�M�i�?���b�2 �+�2�i�i�2 ���M�M�û�2 ���#�Q�`�/���B�2�M�i �H�2 �i�?���K�2 �/�2 �H�� �+�`�B�b�2 ���+�i�m�2�H�H�2 �/�2
�H�ö�B�M�/�m�b�i�`�B�2 ���m�i�Q�K�Q�#�B�H�2 ���H�H�2�K���M�/�2�- �~�2�m�`�Q�M �/�2 �H�ö�û�+�Q�M�Q�K�B�2 �/�m �T���v�b �2�i �b�2�+�i�2�m�` �?���m�i�2�K�2�M�i �b�i�`���i�û�;�B�[�m�2
���p�2�+ �d�d�y �y�y�y �2�K�T�H�Q�B�b �¨ �H�� �+�H�û�X �G�2�b �/�Q�+�m�K�2�M�i�b�- �i�Q�m�b �T���`�m�b �2�M�i�`�2 �b�2�T�i�2�K�#�`�2 �2�i �/�û�+�2�K�#�`�2 �k�y�k�9�-
�2�M�p�B�b���;�2���B�2�M�i ���m�b�b�B �#�B�2�M �H�ö�û�i���i ���+�i�m�2�H �/�2 �H�ö�B�M�/�m�b�i�`�B�2 ���m�i�Q�K�Q�#�B�H�2 ���H�H�2�K���M�/�2 �2�i �/�2 �b�2�b ���+�i�2�m�`�b�- �[�m�2
�H�2�b �+���m�b�2�b �/�2 �H�� �+�`�B�b�2 ���B�M�b�B �[�m�2 �H�2�b �T�2�`�b�T�2�+�i�B�p�2�b �/�ö���p�2�M�B�`�X

���m�i�Q�m�` �/�ö�m�M�2 �T�`�Q�#�H�û�K���i�B�[�m�2 �B�M�p�B�i���M�i �¨ �b�2 �/�2�K���M�/�2�` �/���M�b �[�m�2�H�H�2 �K�2�b�m�`�2 �H�� �+�`�B�b�2 ���+�i�m�2�H�H�2 �/�2
�H�ö�B�M�/�m�b�i�`�B�2 ���m�i�Q�K�Q�#�B�H�2 ���H�H�2�K���M�/�2 �+�Q�M�b�i�B�i�m���B�i �m�M �K�B�`�Q�B�` �/�2�b �/�û�}�b �T�Q�b�û�b �T���` �H�2�b �;�`���M�/�2�b �K�m�i���i�B�Q�M�b
�/���M�b �H�2 �b�2�+�i�2�m�` ���m�i�Q�K�Q�#�B�H�2 �¨ �H�ö�û�+�?�2�H�H�2 �K�Q�M�/�B���H�2�- �H�2�b �+���M�/�B�/���i�b �û�i���B�2�M�i ���B�M�b�B �M�Q�i���K�K�2�M�i ���K�2�M�û�b
�¨ �b�ö�B�M�i�2�`�`�Q�;�2�` �b�m�` �H�2�b �[�m�2�b�i�B�Q�M�b �b�m�B�p���M�i�2�b �,

9.1.1. Une industrie clé sous pression
�� �_�2�+�m�H �/�2�b �p�2�M�i�2�b �2�i �/�2�b �#�û�M�û�}�+�2�b�- �b�T�û�+�B���H�2�K�2�M�i �+�?�2�x �H�2�b �K���b�i�Q�/�Q�M�i�2�b �/�2 �H�ö���m�i�Q�K�Q�#�B�H�2 �+�Q�K�K�2

�o�Q�H�F�b�r���;�2�M �c

�� �G�� �+�Q�M�+�m�`�`�2�M�+�2 �2�M �T�`�Q�p�2�M���M�+�2 �/�2�b �M�Q�m�p�2���m�t ���+�i�2�m�`�b�- �+�Q�K�K�2 �h�2�b�H�� �Q�m �H�2�b �K���`�[�m�2�b ���b�B���@
�i�B�[�m�2�b�- �2�i �2�M �T���`�i�B�+�m�H�B�2�` �+�?�B�M�Q�B�b�2�b �c

�� �G�2 �`�2�+�m�H �/�2�b �p�2�M�i�2�b �/�2 �p�Q�B�i�m�`�2�b �û�H�2�+�i�`�B�[�m�2�b �2�M ���H�H�2�K���;�M�2�- �2�i �+�2 �K���H�;�`�û �H�ö�B�M�i�2�`�/�B�+�i�B�Q�M �/�2�b
�p�û�?�B�+�m�H�2�b �i�?�2�`�K�B�[�m�2�b �¨ �H�ö�?�Q�`�B�x�Q�M �k�y�j�8 �2�M �l�1 �c

�� �h�2�M�b�B�Q�M�b �b�Q�+�B���H�2�b �H�B�û�2�b �¨ �H�� �b�m�T�T�`�2�b�b�B�Q�M �/�2 �T�Q�b�i�2�b �U�j�8�X�y�y�y �2�K�T�H�Q�B�b �2�M �D�2�m �+�?�2�x �o�Q�H�F�b�r���;�2�M�V�-
�T�`�2�b�b�B�Q�M �b�m�` �H�2�b �b���H���B�`�2�b�X

9.1.2. Les causes de la crise actuelle
�� �G�2�b �+�Q�?�i�b �/�2 �T�`�Q�/�m�+�i�B�Q�M �� �2�i �/�Q�M�+ �/�2 �p�2�M�i�2 �� �û�H�2�p�û�b �/�2�b �p�Q�B�i�m�`�2�b �û�H�2�+�i�`�B�[�m�2�b �c

�� �G�� �b�m�T�T�`�2�b�b�B�Q�M �/�2 �H�ö���B�/�2 �¨ �H�ö���+�[�m�B�b�B�i�B�Q�M �/�2 �p�Q�B�i�m�`�2�b �û�H�2�+�i�`�B�[�m�2�b �T���` �H�2 �;�Q�m�p�2�`�M�2�K�2�M�i �? �i�`�B�@
�+�Q�H�Q�`�2 �@ �c

�� �G�ö�B�M�[�m�B�û�i�m�/�2 �/�2�b �+�Q�M�b�Q�K�K���i�2�m�`�b �7���+�2 ���m�t �B�M�+�2�`�i�B�i�m�/�2�b �i�2�+�?�M�B�[�m�2�b �U���m�i�Q�M�Q�K�B�2 �/�2 �H�� �#���i�i�2�@
�`�B�2�- �#�Q�`�M�2�b �/�2 �`�2�+�?���`�;�2�- �T�`�B�t �/�2 �`�2�p�2�M�i�2�V �c

�� �:�H�Q�#���H�2�K�2�M�i�- �H�ö�B�M�/�m�b�i�`�B�2 ���m�i�Q�K�Q�#�B�H�2 ���H�H�2�K���M�/�2 �� �`�û���;�B �i�`�Q�T �i���`�/�B�p�2�K�2�M�i ���m �p�B�`���;�2 �p�2�`�b
�H�ö�û�H�2�+�i�`�Q�K�Q�#�B�H�B�i�û�X

9.1.3. Stratégies d’adaptation et perspectives d’avenir
�� �G�2 �`�¬�H�2 �/�2 �H�ö�ú�i���i �2�i �/�2�b ���+�i�2�m�`�b �T�m�#�H�B�+�b �T���` �H�2 �#�B���B�b �/�2 �b�m�#�p�2�M�i�B�Q�M�b �2�i �/�2 �K�2�b�m�`�2�b �/�2 �b�Q�m�i�B�2�M �c

�� �1�z�Q�`�i�b �2�M �p�m�2 �/�ö�m�M�2 ���+�+�û�H�û�`���i�B�Q�M �/�2 �H�� �i�`���M�b�B�i�B�Q�M �û�+�Q�H�Q�;�B�[�m�2 �2�i �/�ö�m�M ���#���B�b�b�2�K�2�M�i �/�2�b �+�Q�?�i�b
�/�2 �T�`�Q�/�m�+�i�B�Q�M �c

�� �L�û�+�2�b�b�B�i�û �/�ö�m�M �û�[�m�B�H�B�#�`�2 �2�M�i�`�2 �+�Q�K�T�û�i�B�i�B�p�B�i�û �2�i �/�m�`���#�B�H�B�i�û �c

�� �_�2�+�?�2�`�+�?�2 �/�2 �+�Q�K�T�`�Q�K�B�b �2�M�i�`�2 �2�K�T�H�Q�v�2�m�`�b �2�i �b�v�M�/�B�+���i�b �2�M �p�m�2 �/�m �K���B�M�i�B�2�M �/�2 �H�ö�2�K�T�H�Q�B
�/���M�b �H�� �#�`���M�+�?�2�X
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9.2. Analyse globale des résultats
�*�2�i�i�2 ���M�M�û�2�- �H�2�b �/�Q�+�m�K�2�M�i�b �Q�M�i �û�i�û �#�B�2�M�- �p�Q�B�`�2 �i�`���b �#�B�2�M �+�Q�K�T�`�B�b �/���M�b �H�2�m�` �2�M�b�2�K�#�H�2�X �a�2�m�H�b
�[�m�2�H�[�m�2�b �T�Q�B�M�i�b �Q�M�i �T�m �7���B�`�2 �H�ö�Q�#�D�2�i �/�2 �/�B�b�i�Q�`�b�B�Q�M�b�- �+�Q�K�K�2 �T���` �2�t�2�K�T�H�2 �H�� �+�`���B�M�i�2 �/�2�b �B�M�/�m�b�i�`�B�2�H�b
���H�H�2�K���M�/�b �7���+�2 �¨ �H�� �?���m�b�b�2 �/�2�b �/�`�Q�B�i�b �/�2 �/�Q�m���M�2�b ���T�T�H�B�[�m�û�b �T���` �H�ö�l�1 �b�m�` �H�2�b �p�û�?�B�+�m�H�2�b �+�?�B�M�Q�B�b�-
�T�Q�m�p���M�i �2�M�i�`���W�M�2�` �/�2�b �K�2�b�m�`�2�b �/�2 �`�B�T�Q�b�i�2 �7���i���H�2�b �¨ �H�ö�B�M�/�m�b�i�`�B�2 ���H�H�2�K���M�/�2�- �Q�m �2�M�+�Q�`�2 �H�� �b�m�T�T�`�2�b�@
�b�B�Q�M �/�2 �j�8�X�y�y�y �T�Q�b�i�2�b �+�?�2�x �o�Q�H�F�b�r���;�2�M �/�ö�B�+�B �k�y�j�y�- �T���`�7�Q�B�b �K���H���/�`�Q�B�i�2�K�2�M�i �T�`�û�b�2�M�i�û�2 �+�Q�K�K�2 �m�M
�? �K�B�`���+�H�2 �/�2 �L�Q���H �@ �.���M�b �H�2 �K���K�2 �`�2�;�B�b�i�`�2�- �H�� �/�û�H�Q�+���H�B�b���i�B�Q�M �/�2 �H�� �T�`�Q�/�m�+�i�B�Q�M �/�2 �+�2�`�i���B�M�b �K�Q�@
�/���H�2�b �/�2 �o�Q�H�F�b�r���;�2�M ���m �J�2�t�B�[�m�2 �M�2 �b���m�`���B�i ���i�`�2 �T�`�û�b�2�M�i�û�2 �+�Q�K�K�2 �m�M�2 �? �b�Q�H�m�i�B�Q�M �@ �b���i�B�b�7���B�b���M�i�2
�¨ �H�� �+�`�B�b�2 �[�m�2 �+�Q�M�M���W�i �H�ö�B�M�/�m�b�i�`�B�2 ���m�i�Q�K�Q�#�B�H�2 ���H�H�2�K���M�/�2�X �G�2 �D�m�`�v �� �T���`�i�B�+�m�H�B���`�2�K�2�M�i ���T�T�`�û�+�B�û �H�2�b
�T�`�Q�#�H�û�K���i�B�[�m�2�b �7�Q�`�K�m�H�û�2�b �/���M�b �m�M ���H�H�2�K���M�/ �`�B�+�?�2�- �b�ö�2�z�Q�`�Ï���M�i �/�ö���H�H�2�` ���m�@�/�2�H�¨ �/�ö�m�M�2 �T�`�û�b�2�M�i���i�B�Q�M
�#���b�B�[�m�2 �/�m �T�`�Q�#�H���K�2�X �:�H�Q�#���H�2�K�2�M�i�- �H�� �K�û�i�?�Q�/�2 �2�b�i �#�B�2�M ���b�b�B�K�B�H�û�2�- ���p�2�+ �7�Q�`�i �T�2�m �/�2 �i�B�i�`�2�b �Q�m�#�H�B�û�b
�Q�m �/�2 �/�û�T���b�b�2�K�2�M�i �/�m �M�Q�K�#�`�2 �/�2 �K�Q�i�b�X

�1�M �`�2�p���M�+�?�2�- �H�2 �D�m�`�v �i�B�2�M�i �¨ �i�B�`�2�` �H�� �b�Q�M�M�2�i�i�2 �/�ö���H���`�K�2 �+�Q�M�+�2�`�M���M�i �H�� �T�`�û�b�2�M�i���i�B�Q�M �, �i�`�Q�T �/�2 �+�Q�T�B�2�b
�T�`�û�b�2�M�i���B�2�M�i �/�2�b �T�•�i�û�b �/�ö�2�M�+�`�2 �Q�m �/�2�b �`���i�m�`�2�b �;�`�Q�b�b�B���`�2�b�- �2�M�p�Q�v���M�i ���B�M�b�B �m�M �K���m�p���B�b �b�B�;�M���H�- �+�2�H�m�B
�/�ö�m�M �K���M�[�m�2 �/�2 �`�2�b�T�2�+�i �2�M�p�2�`�b �H�2 �+�Q�`�`�2�+�i�2�m�`�X �Z�m���M�/ �Q�M �`���i�m�`�2�- �+�ö�2�b�i �T�`�Q�T�`�2�K�2�M�i�- �¨ �H�� �`���;�H�2
�2�i �2�M�i�`�2 �T���`�2�M�i�?���b�2�b�X �l�M�2 �+�Q�T�B�2 �M�û�;�H�B�;�û�2 �/���M�b �b�� �T�`�û�b�2�M�i���i�B�Q�M �M�2 �K�2�i �T���b �H�2 �+�Q�`�`�2�+�i�2�m�` �/���M�b
�/�2 �#�Q�M�M�2�b �/�B�b�T�Q�b�B�i�B�Q�M�b�- �2�i �T�2�m�i �K���K�2 �H�ö�B�`�`�B�i�2�` �¨ �H�� �H�Q�M�;�m�2�X �.���M�b �H�2 �K���K�2 �Q�`�/�`�2 �/�ö�B�/�û�2�b�- �B�H �2�b�i
�b�Q�m�?���B�i���#�H�2 �/�2 �+�Q�K�T�i�2�` �H�2�b �K�Q�i�b �/�B�b�+�`���i�2�K�2�M�i�- ���m �+�`���v�Q�M �¨ �T���T�B�2�`�- �H�2 �K�B�2�m�t �û�i���M�i �/�2 �;�Q�K�K�2�`
�H�2�b �K���`�[�m�2�b �¨ �H�� �}�M�- ���m �H�B�2�m �/�2 �i�`���+�2�` �/�2 �;�`���M�/�b �i�`���B�i�b �¨ �H�ö�2�M�+�`�2 �i�Q�m�b �H�2�b �/�B�t �K�Q�i�b�- �+�2 �[�m�B �`�2�M�/ �H��
�+�Q�T�B�2 �B�H�H�B�b�B�#�H�2�X

9.3. Commentaires sur les réponses apportées et conseils aux
candidats

9.3.1. La synthèse et sa méthode
�? �A�H �2�b�i ���/�K�B�b �2�M �;�û�M�û�`���H �[�m�2 �H�� �b�v�M�i�?���b�2 �`�2�+�Q�M�b�i�B�i�m�2 �+�2 �[�m�2 �H�ö���M���H�v�b�2 ���p���B�i �b�û�T���`�û �2�i �[�m�ö�¨ �+�2
�i�B�i�`�2 �H�� �b�v�M�i�?���b�2 �p�û�`�B�}�2 �H�ö���M���H�v�b�2�X �@ �G�2�b �+���M�/�B�/���i�b �b�Q�M�i �B�M�p�B�i�û�b �¨ �K�û�/�B�i�2�` �+�2�i�i�2 �7�Q�`�K�m�H�2 �/�2 �*�H���m�/�2
�"�2�`�M���`�/ �2�i �¨ �b�ö�2�M �B�M�b�T�B�`�2�` ���m �K�Q�K�2�M�i �/�2 �T���b�b�2�` �¨ �H�� �`�û�/���+�i�B�Q�M �/�2 �H�2�m�` �b�v�M�i�?���b�2�- �m�M�2 �7�Q�B�b �H�2 �i�`���p���B�H
���M���H�v�i�B�[�m�2 ���+�+�Q�K�T�H�B�X

�S�Q�m�` �K�û�K�Q�B�`�2�- �H�� �b�v�M�i�?���b�2 �2�t�+�H�m�i �i�Q�m�i �+�Q�K�K�2�M�i���B�`�2�X �G�2�b �+���M�/�B�/���i�b �b�Q�M�i �/�Q�M�+ �B�M�p�B�i�û�b �¨ �M�2 �T���b �b�2
�H���B�b�b�2�` ���H�H�2�` �¨ �m�M �+�Q�K�K�2�M�i���B�`�2 �T�2�`�b�Q�M�M�2�H�- ���m�b�b�B �T�2�`�i�B�M�2�M�i �b�Q�B�i�@�B�H�- �[�m�2 �+�2 �b�Q�B�i �/���M�b �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M
�Q�m �/���M�b �H�� �+�Q�M�+�H�m�b�B�Q�M�X �G�2 �i�B�i�`�2 �/�2�p���B�i �`�2�M�p�Q�v�2�` �¨ �H�ö�2�M�b�2�K�#�H�2 �/�m �+�Q�`�T�m�b �2�i �M�Q�M �¨ �m�M ���b�T�2�+�i �b���B�H�H���M�i
�/�ö�m�M �/�2�b �/�Q�+�m�K�2�M�i�b�X �P�M �b�2 �/�Q�B�i �/�2 �T�`�Q�b�+�`�B�`�2 �H�2�b �i�B�i�`�2�b �? �T���b�b�2�@�T���`�i�Q�m�i �@ �2�i �H�2�b �i�B�i�`�2�b �?�Q�`�b �/�2
�T�`�Q�T�Q�b �¨ �7�Q�`�+�2 �/�2 �p�Q�m�H�Q�B�` ���i�`�2 ���+�+�`�Q�+�?�2�m�`�b�X �G�2�b �D�2�m�t �/�2 �K�Q�i�b �Q�M�i �`���`�2�K�2�M�i �H�ö�2�{�+���+�B�i�û �p�Q�m�H�m�2
�2�i �B�H �+�Q�M�p�B�2�M�i �/�2 �`�2�b�i�2�` �T�`�m�/�2�M�i�X �G�ö�B�M�i�`�Q�/�m�+�i�B�Q�M �2�b�i �H�� �T�`�2�K�B���`�2 �/�û�K���`�+�?�2 �/�2 �H�� �b�v�M�i�?���b�2 �2�i �b�2
�/�B�b�i�B�M�;�m�2 �/�2 �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M �¨ �m�M �+�Q�K�K�2�M�i���B�`�2 �+�Q�K�T�Q�b�û�X �A�H �B�K�T�Q�`�i�2 �/�ö�v �T�`�û�b�2�M�i�2�` �#�`�B���p�2�K�2�M�i
�H�2�b �b�Q�m�`�+�2�b�- �¨ �+�Q�M�/�B�i�B�Q�M �/�2 �H�2�b �+���`���+�i�û�`�B�b�2�`�- �+�ö�2�b�i�@�¨�@�/�B�`�2 �/�ö�2�M �/�Q�M�M�2�` �H�� �M���i�m�`�2 �2�i �/�ö�2�M �/�û�;���;�2�`
���m�b�b�B�i�¬�i �H�ö���`�;�m�K�2�M�i �T�`�B�M�+�B�T���H�X �*�2�+�B �T�`�û�b�2�M�i�2 �H�ö���p���M�i���;�2 �/�2 �`�2�M�7�Q�`�+�2�` �H�ö�B�M�i�2�H�H�B�;�B�#�B�H�B�i�û �/�2 �H�� �b�v�M�i�?���b�2
�[�m�B �b�m�B�i�X �S�Q�m�` �K�û�K�Q�B�`�2 �B�H �7���m�i �b�ö�B�M�i�2�`�/�B�`�2 �m�M�2 �`�û�7�û�`�2�M�+�2 �T�m�`�2�K�2�M�i �M�m�K�û�`�B�[�m�2 ���m�t �/�Q�+�m�K�2�M�i�b�X
�A�H �2�b�i �2�M �Q�m�i�`�2 ���i�i�2�M�/�m �/�2 �#�B�2�M �/�û�}�M�B�` �H�� �T�`�Q�#�H�û�K���i�B�[�m�2 �;�û�M�û�`���H�2 �/���M�b �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�X �1�H�H�2 �/�Q�B�i
�T�`�2�M�/�`�2 �2�M �+�Q�K�T�i�2 �H�ö�2�M�b�2�K�#�H�2 �/�2�b �/�Q�+�m�K�2�M�i�b �2�i �H�2�b �+���M�/�B�/���i�b �/�Q�B�p�2�M�i �b�ö�2�z�Q�`�+�2�` �/�2 �T�`�2�M�/�`�2 �/�m
�`�2�+�m�H �T�Q�m�` �M�2 �T���b �T�`�Q�T�Q�b�2�` �/�2 �T�`�Q�#�H�û�K���i�B�[�m�2 �T���`�i�B�2�H�H�2 �Q�m �#�B���B�b�û�2�X �P�M �T�Q�m�p���B�i ���B�M�b�B �b�2 �/�2�K���M�/�2�` �,
�ò�A�M�r�B�2�7�2�`�M �b�T�B�2�;�2�H�i �/�B�2 ���F�i�m�2�H�H�2 �E�`�B�b�2 �/�2�` �/�2�m�i�b�+�?�2�M ���m�i�Q�K�Q�#�B�H�B�M�/�m�b�i�`�B�2 �/�B�2 �>�2� �̀��m�b�7�Q� �̀/�2�`�m�M�;�2�M
�/�2�` �o�2�`�F�2�?�`�b�r�2�M�/�2 �r�B�/�2�` �\�ó

�A�H �7���m�i ���m�b�b�B �b�2 �;���`�/�2�` �/�2 �i�Q�m�i�2 �+�Q�M�i�2�t�i�m���H�B�b���i�B�Q�M ���#�m�b�B�p�2 �/���M�b �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�X �1�M�}�M�- �H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M
�M�2 �/�Q�B�i �T���b ���i�`�2 �i�`�Q�T �;�Q�m�`�K���M�/�2 �2�M �K�Q�i�b�- �+�2 �[�m�B �+�Q�M�/�m�B�`���B�i �¨ �/�û�b�û�[�m�B�H�B�#�`�2�` �H�ö�2�M�b�2�K�#�H�2�X �G�2�b
�+���M�/�B�/���i�b �Q�M�i �2�M�b�m�B�i�2 �H�2 �+�?�Q�B�t �, �b�Q�B�i �T�`�û�b�2�M�i�2�` �H�2�b ���t�2�b �/�2 �H�2�m�` �b�v�M�i�?���b�2 �2�M �}�M �/�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�-
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�b�Q�B�i �b�2 �+�Q�M�i�2�M�i�2�` �/�2 �#�B�2�M �K���`�[�m�2�` ���m �+�Q�m�`�b �/�m �/�û�p�2�H�Q�T�T�2�K�2�M�i �i�Q�m�i �+�?���M�;�2�K�2�M�i �/�2 �T�2�`�b�T�2�+�i�B�p�2�-
�¨ �+�Q�M�/�B�i�B�Q�M �[�m�2 �+�2�b �+�?���M�;�2�K�2�M�i�b �M�2 �b�Q�B�2�M�i �T���b ���#�`�m�T�i�b �K���B�b �`�2�b�T�2�+�i�2�M�i �2�i �K���`�[�m�2�M�i �m�M�2 �H�Q�;�B�[�m�2
�/�2 �T�`�Q�;�`�2�b�b�B�Q�M�X �G�2�b �i�B�i�`�2�b �2�i �B�M�i�2�`�i�B�i�`�2�b �b�Q�M�i �/�Q�M�+ �¨ �T�`�Q�b�+�`�B�`�2�X

�G�2 �D�m�`�v �� �p���H�Q�`�B�b�û �H�2�b �T�H���M�b ���T�T�Q�`�i���M�i �m�M�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�v�M���K�B�[�m�2 �/�m �b�m�D�2�i�- �B�M�+�H�m���M�i �H�2�b
�T�2�`�b�T�2�+�i�B�p�2�b �/�ö���p�2�M�B�` �/�2 �H�� �}�H�B���`�2 ���m�i�Q�K�Q�#�B�H�2�- �+�2 �[�m�B �T�2�`�K�2�i�i���B�i �/�2 �M�2 �T���b �b�ö�û�T�m�B�b�2�` �/���M�b �H�2 �+�Q�M�b�i���i
�/�ö�m�M�2 �+�`�B�b�2 �2�i �/�2 �b�2�b �+���m�b�2�b�X �§ �i�B�i�`�2 �/�ö�B�M�7�Q�`�K���i�B�Q�M�- �p�Q�B�+�B �m�M �2�t�2�K�T�H�2 �/�2 �T�H���M �`�û�m�b�b�B �,�ò�w�m�M� �+�?�b�i
�F���M�M �K���M �7�2�b�i�b�i�2�H�H�2�M�- �/���b�b �2�B�M�2 �a�+�?�H�C�b�b�2�H�#� �̀��M�+�?�2 �/�2�` �/�2�m�i�b�+�?�2�M �A�M�/�m�b�i�`�B�2 �m�M�i�2�` �.�`�m�+�F �b�i�2�?�i�-
�/���M�M �r�B� �̀/ ���m�7 �/�B�2 �l�`�b���+�?�2�M �/�B�2�b�2�` �E�`�B�b�2 �2�B�M�;�2�;���M�;�2�M�- �m�M�/ �x�m�K �a�+�?�H�m�b�b �F���M�M �K���M �b�B�+�? �7� �̀��;�2�M�-
�r�2�H�+�?�2 ���M�T���b�b�m�M�;�b�b�i� �̀��i�2�;�B�2�M �m�M�/ �w�m�F�m�M�7�i�b�T�2�`�b�T�2�F�i�B�p�2�M �2�b �7�C�` �/�B�2 �/�2�m�i�b�+�?�2 ���m�i�Q�K�Q�#�B�H�B�M�/�m�b�i�`�B�2
�;�B�#�i�ó�X

�*�Q�M�+�H�m�`�2 �M�ö�2�b�i �T���b �m�M�2 �Q�#�H�B�;���i�B�Q�M ���#�b�Q�H�m�2�X �a�ö�B�H �b�ö���;�B�i �/�2 �`�û�T�û�i�2�` �+�2 �[�m�B �� �/�û�D�¨ �û�i�û �/�B�i �Q�m �/�2
�;�H�B�b�b�2�` �m�M �+�Q�K�K�2�M�i���B�`�2 �T�2�`�b�Q�M�M�2�H�- �K�B�2�m�t �p���m�i �b�ö���#�b�i�2�M�B�`�X �J���B�b �b�ö�B�H �b�ö���;�B�i �/�2 �}�M�B�` �T���` �m�M �û�H�û�K�2�M�i
�T���`�i�B�+�m�H�B���`�2�K�2�M�i �+�Q�M�p���B�M�+���M�i�- �i�B�`�û �/�ö�m�M �/�2�b �/�Q�+�m�K�2�M�i�b�- �Q�m �/�2 �+�H�Q�`�2 �H�� �b�v�M�i�?���b�2 �T���` �m�M�2 �T�?�`���b�2
�T�2�`�+�m�i���M�i�2�- �+�ö�2�b�i�@�¨�@�/�B�`�2 �/�2 �T�`�Q�/�m�B�`�2 �m�M �2�z�2�i �/�2 �+�Q�M�+�H�m�b�B�Q�M�- �+�ö�2�b�i �i�Q�m�i �¨ �7���B�i �#�B�2�M�p�2�M�m�X

9.3.2. La synthèse et les compétences linguistiques qu’elle mobilise
�G�� �[�m���H�B�i�û �/�2 �H�� �H���M�;�m�2 �2�i �H�� �+���T���+�B�i�û �/�2 �`�2�7�Q�`�K�m�H���i�B�Q�M �b�Q�M�i �û�p�B�/�2�K�K�2�M�i �/�2�b �+�`�B�i���`�2�b �i�`���b �B�K�@
�T�Q�`�i���M�i�b �[�m�B �p�Q�M�i �b�Q�m�p�2�M�i �/�2 �T���B�` ���p�2�+ �H�� �T�2�`�i�B�M�2�M�+�2 �/�2 �H�� �b�v�M�i�?���b�2�X �.�2 �7���Ï�Q�M �;�û�M�û�`���H�2�- �B�H �2�b�i
�B�K�T�û�`���i�B�7 �/�2 �`�2�b�i�2�` �2�t�B�;�2���M�i �[�m���M�i �¨ �H�ö�m�b���;�2 �/�2 �H�� �p�B�`�;�m�H�2 �[�m�B �M�ö�2�b�i �T���b �m�M�2 �+�Q�M�p�2�M�i�B�Q�M �b�m�T�2�`�~�m�2�-
�K���B�b �/�Q�M�i �H�ö�m�b���;�2 �2�b�i ���#�b�Q�H�m�K�2�M�i �M�û�+�2�b�b���B�`�2 �T�Q�m�` �;���`���M�i�B�` �H�ö�B�M�i�2�H�H�B�;�B�#�B�H�B�i�û �B�K�K�û�/�B���i�2 �/�m �T�`�Q�T�Q�b�X
�G�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�- �H�� �T�`�û�b�2�M�i���i�B�Q�M �2�i �+���`���+�i�û�`�B�b���i�B�Q�M �/�2�b �/�Q�+�m�K�2�M�i�b�- �H�� �T�`�Q�#�H�û�K���i�B�b���i�B�Q�M �`�2�[�m�B���`�2�M�i
�m�M �H�2�t�B�[�m�2 �b�T�û�+�B�}�[�m�2 �U�/���i�2�b�- �b�Q�m�`�+�2�b�- �B�M�i�2�`�`�Q�;���i�B�Q�M �B�M�/�B�`�2�+�i�2�- �?�B�û�`���`�+�?�B�b���i�B�Q�M�- �K���`�[�m�2�m�`�b �H�Q�;�B�[�m�2�b
�2�i �+�?�`�Q�M�Q�H�Q�;�B�[�m�2�b�- �2�i�+�X�V�X �h�`�Q�T �/�2 �+���M�/�B�/���i�b �M�2 �K���B�i�`�B�b�2�M�i �T���b �+�Q�`�`�2�+�i�2�K�2�M�i �H�2 �;�2�M�`�2 �2�i �H�2 �T�H�m�`�B�2�H
�/�2 �i�2�`�K�2�b ���m�b�b�B �+�Q�m�`���M�i�b �/���M�b �+�2 �i�v�T�2 �/�ö�2�t�2�`�+�B�+�2 �[�m�2�/�B�2 �:� �̀��T�?�B�F �U�@�2�M�V�- �/�2�` ���`�i�B�F�2�H �U�@�V�- �/���b
�.�Q�F�m�K�2�M�i �U�@�2�V�- �/���b �S� �̀Q�#�H�2�K �U�@�2�V�X �G�� �b�v�M�i�?���b�2 �2�i �H�ö�2�M�+�?���B�M�2�K�2�M�i �Q�`�/�Q�M�M�û �b�m�T�T�Q�b�2�M�i ���m�b�b�B �m�M
�2�M�i�`���B�M�2�K�2�M�i �¨ �H�ö�2�t�T�`�2�b�b�B�Q�M �/�2 �H�ö�Q�T�T�Q�b�B�i�B�Q�M�- �/�m �T���`���H�H�û�H�B�b�K�2�- �/�m �T���`���/�Q�t�2�- �/�m �+�Q�M�b�i���i �/�2 �7���B�i�b�X
�A�H �+�Q�M�p�B�2�M�i �2�M�}�M �/�ö�û�p�B�i�2�` �i�Q�m�i�2 �7���m�i�2 �b�m�` �/�2�b �K�Q�i�b �/�Q�M�M�û�b �/���M�b �H�2 �b�m�D�2�i �+�Q�K�K�2 �T���` �2�t�2�K�T�H�2
�H�2 �i�B�i�`�2 �Q�m �H�� �b�Q�m�`�+�2 �/�2�b �/�Q�+�m�K�2�M�i�b�X �G�2�b �+���M�/�B�/���i�b �b�Q�M�i �2�M�+�Q�m�`���;�û�b �¨ �p�B�b�2�` �m�M �/�2�;�`�û �û�H�2�p�û �/�2
�+�Q�`�`�2�+�i�B�Q�M �K�Q�`�T�?�Q�H�Q�;�B�[�m�2 �2�i �b�v�M�i���t�B�[�m�2�- �/�Q�M�i �H�ö���#�b�2�M�+�2 �M�2 �b���m�`���B�i ���i�`�2 �i�Q�i���H�2�K�2�M�i �+�Q�K�T�2�M�b�û�2
�T���` �m�M�2 �#�Q�M�M�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M �Q�m �m�M�2 �b�v�M�i�?���b�2 �?���#�B�H�2�X �P�M �M�2 �T�2�m�i �B�+�B �[�m�2 �`�2�M�p�Q�v�2�` ���m�t �`���T�@
�T�Q�`�i�b �T�`�û�+�û�/�2�M�i�b �2�i �û�p�Q�[�m�2�` �H�2�b �H���+�m�M�2�b �T�`�B�M�+�B�T���H�2�b �+�Q�M�b�i���i�û�2�b �+�2�i�i�2 ���M�M�û�2 �, ���+�+�Q�`�/ �b�m�D�2�i�f�p�2�`�#�2�-
�T�H���+�2 �/�m �p�2�`�#�2 �+�Q�M�D�m�;�m�û �/���M�b �H�� �T�`�B�M�+�B�T���H�2�- �H�� �b�m�#�Q�`�/�Q�M�M�û�2 �2�i �H�ö�B�M�/�û�T�2�M�/���M�i�2�- �/�û�+�H�B�M���B�b�Q�M �/�m
�;�`�Q�m�T�2 �M�Q�K�B�M���H�- �+���b �`�û�;�B�b �T���` �H�2�b �T�`�û�T�Q�b�B�i�B�Q�M�b�- �/�û�+�H�B�M���B�b�Q�M �/�2 �H�ö���/�D�2�+�i�B�7 �b�m�#�b�i���M�i�B�p�û�- �2�K�T�H�Q�B �/�2 �H��
�+�Q�M�D�Q�M�+�i�B�Q�M �/�2 �+�Q�Q�`�/�B�M���i�B�Q�M�/�2�M�M�- �+�Q�M�7�m�b�B�Q�M �2�M�i�`�2�p�Q�M�2�i���m�7�U�¨ �+���m�b�2 �/�2 �H�ö���M�;�H���B�b�Q�7�V �2�i�+�X

9.4. Conclusion
�l�M�2 �H���`�;�2 �K���D�Q�`�B�i�û �/�2 �+���M�/�B�/���i�b �� �/�û�K�Q�M�i�`�û �+�2�i�i�2 ���M�M�û�2 �[�m�ö�B�H�b �b�ö�û�i���B�2�M�i �T�`�û�T���`�û�b ���p�2�+ �#�2���m�+�Q�m�T
�/�2 �b�û�`�B�2�m�t�- �+�2 �/�Q�M�i �H�2 �D�m�`�v �b�2 �`�û�D�Q�m�B�i�X �G�2�b �7�m�i�m�`�b �+���M�/�B�/���i�b �b�Q�M�i �B�M�p�B�i�û�b �¨ ���+�[�m�û�`�B�` �¨ �H�2�m�` �i�Q�m�`
�m�M �M�B�p�2���m �H�B�M�;�m�B�b�i�B�[�m�2 �b�Q�H�B�/�2 �b�m�` �H�2 �T�H���M �;�`���K�K���i�B�+���H �2�i �¨ �T�`�B�p�B�H�û�;�B�2�` �m�M�2 �H���M�;�m�2 �M���i�m�`�2�H�H�2�K�2�M�i
�B�/�B�Q�K���i�B�[�m�2�- �2�M �p�2�B�H�H���M�i ���m�t �2�M�+�?���W�M�2�K�2�M�i�b �2�i ���m�t �+�Q�M�M�2�+�i�2�m�`�b�X �A�H �H�2�m�` �7���m�/�`�� �b���p�Q�B�` �û�p�Q�H�m�2�` �b�m�`
�i�Q�m�i �i�v�T�2 �/�2 �i�2�`�`���B�M �2�i �+�Q�M�i�B�M�m�2�` �¨ �b�ö�2�M�i�`���W�M�2�` �/�2 �7���Ï�Q�M �B�M�i�2�M�b�B�p�2 �¨ �H�� �+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�2 �H�ö�û�+�`�B�i�- �+�2
�[�m�B �b�ö���p���`�2 �T���v���M�i �+�Q�K�K�2 �H�2 �K�Q�M�i�`�2 �H�2 �M�B�p�2���m �û�H�2�p�û �/�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�2�b �/�Q�+�m�K�2�M�i�b �+�2�i�i�2 ���M�M�û�2
�2�M�+�Q�`�2�X �G�2 �`�2�b�T�2�+�i �/�m �+�Q�M�i�2�M�m �/�2�b �/�Q�+�m�K�2�M�i�b�- �H�� �T�`�B�b�2 �2�M �+�Q�K�T�i�2 �/�2 �H�� �i�Q�i���H�B�i�û �/�2 �/�2 �+�2�m�t�@�+�B�-
�H�� �K�B�b�2 �2�M �û�p�B�/�2�M�+�2 �/�2 �H�2�m�` �B�M�i�2�`���+�i�B�Q�M�- �H�2 �i�2�K�T�b �+�Q�M�b���+�`�û �¨ �m�M�2 ���M���H�v�b�2 �K�û�i�B�+�m�H�2�m�b�2 �T�`�û���H���#�H�2�-
���B�M�b�B �[�m�2 �H�2 �b�Q�m�+�B �/�ö�m�M�2 �?���#�B�H�2 �`�2�7�Q�`�K�m�H���i�B�Q�M �H�2�t�B�+���H�2�- �`�2�b�i�2�M�i �H�2�b �+�H�2�7�b �/�ö�m�M�2 �b�v�M�i�?���b�2 �/�2 �[�m���H�B�i�û�X
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10. Arabe

10.1. Introduction
�G�2 �/�Q�b�b�B�2�` �T�`�Q�T�Q�b�û �¨ �H�ö�û�i�m�/�2 �+�2�i�i�2 ���M�M�û�2 �T�Q�`�i�2 �b�m�` �m�M�2 �i�?�û�K���i�B�[�m�2 �b�Q�+�B�û�i���H�2 �,�H�2 �i� �̀��p���B�H �/�2�b
�2�M�7���M�i�b�X

�G�2 �/�Q�+�m�K�2�M�i �B�M�i�B�i�m�H�û�G�2 �i� �̀��p���B�H �/�2�b �2�M�7���M�i�b �/���M�b �H�2 �K�Q�M�/�2 �2�M�i� �̀2 � �̀û���H�B�i�û�b�- �H�Q�B�b �2�i �T�2�`�b�T�2�+�i�B�p�2�b
�/�ö�B�M�i�û�;� �̀��i�B�Q�M�+�Q�K�T�Q�`�i�2 �m�M �B�K�T�Q�`�i���M�i �p�Q�H�2�i �/�û�}�M�B�i�Q�B�`�2 �b�m�` �H�2 �i�`���p���B�H �/�2�b �2�M�7���M�i�b �T�m�B�b �/�`�2�b�b�2 �m�M
�T���M�Q�`���K�� �/�2 �H�� �b�B�i�m���i�B�Q�M �/���M�b �T�H�m�b�B�2�m�`�b �T���v�b ���`���#�2�b �, �ú�;�v�T�i�2�- �u�û�K�2�M�- �A�`���F �2�i �G�B�#���M�X �.���M�b �H�2
�/�Q�+�m�K�2�M�i �B�M�i�B�i�m�H�û�S�Q�m�` �+�Q�M�i� �̀2�+���`� �̀2�` �H�2 �i� �̀��p���B�H �/�2�b �2�M�7���M�i�b�- �m�M ���T�T�2�H �¨ �K�2�i�i� �̀2 �2�M �T�H���+�2 �m�M �T�H���M
�/�2 � �̀û�7�Q�`�K�2 �;�H�Q�#���H�2 �¨ �/�2�b�i�B�M���i�B�Q�M �/�2 �H�ö�2�M�7���M�i �2�i �/�2 �H�� �7���K�B�H�H�2�- �H�ö���m�i�2�m�` �b�Q�m�H�B�;�M�2 �H�� �/�B�b�T���`�B�i�û �2�M�i�`�2
�H�2�b �H�Q�B�b ���/�Q�T�i�û�2�b �T���` �H�� �h�m�M�B�b�B�2 �b�m�` �H�ö�B�M�i�2�`�/�B�+�i�B�Q�M �/�m �i�`���p���B�H �/�2�b �2�M�7���M�i�b �2�i �H�� �`�û���H�B�i�û �/�m �i�2�`�`���B�M
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10.3. Commentaires sur les réponses apportées et conseils aux
candidats
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�p�2�`�b �/�ö���M�i�?�Q�H�Q�;�B�2 �/�2�…�®�ã�• �²�ô�Ø�ß�•�/�û�+�`�B�p���M�i �b�� �D�m�K�2�M�i �� �2�b�i �m�i�B�H�B�b�û �K�û�i���T�?�Q�`�B�[�m�2�K�2�M�i �T���` �[�m�2�H�[�m�2�b
�+���M�/�B�/���i�b �/���M�b �H�2 �b�2�M�b �/�ö�Q�#�b�i���+�H�2 �2�i �/�ö�2�M�i�`���p�2�X �*�2 �;�2�M�`�2 �/�ö�m�b���;�2�- �/�û�b�m�2�i �2�i ���M���+�?�`�Q�M�B�[�m�2�- �`�2�@
�H���p�2 �/�2 �+�2 �[�m�2 �H�� �+�`�B�i�B�[�m�2 �H�B�i�i�û�`���B�`�2 ���`���#�2 �� �i���t�û�- �D���/�B�b�- �/�2�Æ�Ô�ß �ò�¸�£�í�Q�m�•�ó�®�Ï �”�Ð�à�ß�•�U�#���`�#���`�B�b�K�2�V�X
�G�2 �D�m�`�v �`�2�+�Q�K�K���M�/�2 ���m�t �+���M�/�B�/���i�b �/�2 �#���M�M�B�` �+�2 �`�2�;�B�b�i�`�2 �/�2 �H���M�;�m�2 �2�i �/�2 �K���B�M�i�2�M�B�` �/�m �/�û�#�m�i
�D�m�b�[�m�ö�¨ �H�� �}�M �/�2 �H�2�m�` �T�`�Q�/�m�+�i�B�Q�M �m�M�2 �H���M�;�m�2 ���`���#�2 �K�Q�/�2�`�M�2 �2�i ���+�i�m�2�H�H�2 �[�m�B �2�t�T�`�B�K�2 �K�B�2�m�t �H�2�b
�T�`�û�Q�+�+�m�T���i�B�Q�M�b �/�2 �M�Q�i�`�2 �û�T�Q�[�m�2�X �A�H �2�b�i �T�H�m�b ���T�T�`�Q�T�`�B�û �/�ö�m�i�B�H�B�b�2�` ���m �H�B�2�m �/�2�°�Ÿ�Ž�£ �Ê�ô�è�ã �©�î�ä�à�Ÿ���U�#���`�`�B���`�2
�B�M�7�`���M�+�?�B�b�b���#�H�2�V �Q�m�”�’�Ø�Ë �ï�•�©�„�Û�U�Q�#�b�i���+�H�2 �B�M�b�m�`�K�Q�M�i���#�H�2�V �[�m�B �b�Q�M�i �m�i�B�H�B�b�û�b �+�Q�m�`���K�K�2�M�i �/���M�b �H�� �T�`�Q�b�2
���`���#�2 �+�Q�M�i�2�K�T�Q�`���B�M�2�X

10.4. Conclusion
�*�2�b �`�2�K���`�[�m�2�b �2�i �+�Q�M�b�2�B�H�b �M�2 �p�B�b�2�M�i �M�m�H�H�2�K�2�M�i �¨ �K�B�M�B�K�B�b�2�` �H�2 �K�û�`�B�i�2 �/�2�b �+���M�/�B�/���i�b ���`���#�B�b���M�i�b
�[�m�B �M�2 �+�2�b�b�2�M�i �/�2 �b�ö���K�û�H�B�Q�`�2�` �2�i �/�2 �T�`�Q�;�`�2�b�b�2�`�X �A�H�b �Q�M�i �p�Q�+���i�B�Q�M �¨ �H�2�b �2�M�+�Q�m�`���;�2�` �2�i �¨ �H�2�b �;�m�B�/�2�`
�/���M�b �H�� �p�Q�B�2 �[�m�ö�B�H�b �Q�M�i �+�?�Q�B�b�B�2�- �+�2�H�H�2 �/�2 �H�ö�2�t�+�2�H�H�2�M�+�2�X
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11. Chinois

11.1. Introduction
�*�2 �b�m�D�2�i �T�`�Q�T�Q�b�2 �H�2�b �/�Q�+�m�K�2�M�i�b �b�m�B�p���M�i�b �,

�� �m�M ���`�i�B�+�H�2 ���/���T�i�û �2�i �T���`�m �b�m�` �A�M�i�2�`�M�2�i �,���à	~!ÿ����Aß ���U�?�i�i�T�,�f�f�r�r�r�X�M�2�r�b�X�+�M�f�K�`�/�t�f
�k�y�k�j�@�y�N�f�R�R�f�+�n�R�j�R�y�d�9�y�3�k�j�X�?�i�K�V�- �H�2 �R�R �b�2�T�i�2�K�#�`�2 �k�y�k�j�-��8�P®$h�2
j&›(6 #¸CiM0"r	w4× �,
�G�2 �K���`�+�?�û �/�2�b ���m�i�Q�i�Q�m�`�b �2�b�i �2�M �T�H�2�B�M �2�b�b�Q�` �2�i �H�� �/�2�K���M�/�2 �/�2�b �+�Q�M�b�Q�K�K���i�2�m�`�b �û�p�Q�H�m�2�X�� �c

�� �m�M�2 �B�K���;�2 �B�b�b�m�2 �/�m �K���K�2 ���`�i�B�+�H�2 �,�?�i�i�T�,�f�f�r�r�r�X�M�2�r�b�X�+�M�f�K�`�/�t�f�k�y�k�j�@�y�N�f�R�R�f�R�j�R�y�d�9�y�3�k�j�n
�R�e�N�9�j�N�d�k�y�N�N�j�k�R�M�X�D�T�;�c

�� �m�M�2 �B�K���;�2 �B�b�b�m�2 �/�2 �H�ö���`�i�B�+�H�2 �b�m�B�p���M�i �,
�?�i�i�T�b�,�f�f�i�`���M�b�H���i�2�X�;�Q�Q�;�H�2�X�+�Q�K�f�r�2�#�b�B�i�2�\�b�H�4�7�`���i�H�4�x�?�@�*�L���?�H�4�x�?�@�*�L���+�H�B�2�M�i�4
�r�2�#���T�T���m�4�?�i�i�T�,�f�f�+�i�/�b�#�X�+�H�Q�m�/�/�B�7�7�m�b�2�X�t�v�x�f�y�k�R�9�j�/�9�d�@�3�j�d�3�@�9�9�e�d�@�3�2�e�9�@�e�#�8�k�d�e�8�d�y�+�+�/�c

�� �m�M ���`�i�B�+�H�2 ���/���T�i�û �2�i �T���`�m �b�m�` �A�M�i�2�`�M�2�i �,���±-��àL+ ��
�?�i�i�T�b�,�f�f�r�r�r�X�+�i�/�b�#�X�M�2�i�f�+�R�9�d�e�n�k�y�k�9�y�k�f�k�y�8�e�N�N�k�X�?�i�K�H�- �H�2 �k�j �7�û�p�`�B�2�` �k�y�k�9�- �/���M�b �H�2 �i�2�t�i�2
��Gý�¶�T�t�O�V-p�ë�€
¼,®�±!ý�â8�P®$h�Ö�Ä�}61�ê!ÿ�¤G-�*�•�È	ë��Gü�˜-;���Y �ô�X �.�2�m�t
�7�`���`�2�b �/�2 �*�?�Q�M�;�[�B�M�; ���p�2�+ �H�2�m�` �7�2�K�K�2 �2�i �H�2�m�` �K���`�2 �+�2�M�i�2�M���B�`�2 �, �+�B�M�[ �T�2�`�b�Q�M�M�2�b �•�;�û�2�b
�p�Q�v���;�2�M�i �+�?���[�m�2 ���M�M�û�2�- �H�� �/�2�b�i�B�M���i�B�Q�M �/�û�T�2�M�/ �/�m �? �+�B�2�H �@ �5 �� �c

�� �m�M ���`�i�B�+�H�2 ���/���T�i�û �2�i �T���`�m �b�m�` �A�M�i�2�`�M�2�i �,��7®Aß5•��
�U�?�i�i�T�b�,�f�f�M�2�r�X�[�[�X�+�Q�K�f�`���B�M�f���f�k�y�k�j�R�k�k�y���y�N�j�*�u�y�y�V�- �H�2 �k�R �/�û�+�2�K�#�`�2 �k�y�k�j�- �/���M�b �H�2 �i�2�t�i�2 �/�m
�Z�m�Q�i�B�/�B�2�M �/�2�b �L�Q�m�p�2�H�H�2�b �/�m �b�Q�B�` �/�2 �s�B�M�ö���M��
86Õ�����±�£�€8�P®$h�È�ú�¤D��¶���Z
-�æ �l�M�2
�7�2�K�K�2 �/�2 �e�y ���M�b�- �Q�`�B�;�B�M���B�`�2 �/�2 �>�2�7�2�B�- �+�Q�M�/�m�B�i �b�� �p�Q�B�i�m�`�2 �2�M �p�B�b�B�i���M�i �b�2�m�H�2 �d �T���v�b �/�m �K�Q�M�/�2
�+�2�i�i�2 ���M�M�û�2�� �c

�� �m�M�2 �B�K���;�2 �B�b�b�m�2 �/�m �K���K�2 ���`�i�B�+�H�2 �,
�?�i�i�T�b�,�f�f�B�M�2�r�b�X�;�i�B�K�;�X�+�Q�K�f�Q�K�n�#�i�f�P�s�u�.�Z�.�T�3�6���P�.�.�[�m�2�G�#�e�M�L�y�x�y�8�F�C�_�/�Q�K�G�;�d�q�_�r�w�@�`�>�E�K�P�u�����f
�e�9�R�X

�*�ö�2�b�i �m�M �2�t���K�2�M �û�+�`�B�i �/�2 �H���M�;�m�2 �+�?�B�M�Q�B�b�2 �Q�`�;���M�B�b�û �T�Q�m�` �H�2 �+�Q�M�+�Q�m�`�b�- �B�M�i�û�;�`���H�2�K�2�M�i �2�M �+�?�B�M�Q�B�b�X �G�2�b
�+���M�/�B�/���i�b �/�Q�B�p�2�M�i �`�û�/�B�;�2�`�- �2�M �+�?�B�M�Q�B�b �2�i �2�M �2�M�p�B�`�Q�M �8�y�y �+���`���+�i���`�2�b�- �m�M�2 �b�v�M�i�?���b�2 �/�2�b �/�Q�+�m�K�2�M�i�b
�T�`�Q�T�Q�b�û�b�X �*�2�H�H�2�@�+�B �/�Q�B�i �Q�#�H�B�;���i�Q�B�`�2�K�2�M�i �+�Q�K�T�Q�`�i�2�` �m�M �i�B�i�`�2�- �2�i �H�2 �M�Q�K�#�`�2 �/�2 �+���`���+�i���`�2�b �m�i�B�H�B�b�û�b
�U�i�B�i�`�2 �B�M�+�H�m�b�V �/�Q�B�i ���i�`�2 �B�M�/�B�[�m�û �T�`�û�+�B�b�û�K�2�M�i �¨ �H�� �}�M �/�m �i�`���p���B�H�X �G�� �b�v�M�i�?���b�2 �T�2�m�i ���i�`�2 �`�û�/�B�;�û�2
�2�M �+���`���+�i���`�2�b �b�B�K�T�H�B�}�û�b �Q�m �i�`���/�B�i�B�Q�M�M�2�H�b�- �2�i �m�M �û�+���`�i �/�2 �R�y �W �2�M �T�H�m�b �Q�m �2�M �K�Q�B�M�b �2�b�i ���+�+�2�T�i�û�X
�G�ö�m�b���;�2 �/�2 �i�Q�m�i �b�v�b�i���K�2 �û�H�2�+�i�`�Q�M�B�[�m�2 �Q�m �B�M�7�Q�`�K���i�B�[�m�2 �2�b�i �B�M�i�2�`�/�B�i �T�2�M�/���M�i �+�2�i�i�2 �û�T�`�2�m�p�2�X

11.2. Analyse globale des résultats
���m �i�Q�i���H�- �k�k �+���M�/�B�/���i�b �b�2 �b�Q�M�i �T�`�û�b�2�M�i�û�b �¨ �+�2�i�i�2 �û�T�`�2�m�p�2�X �G�2 �b�m�D�2�i �û�i���B�i �#�B�2�M ���/���T�i�û �¨ �H�2�m�` �M�B�p�2���m�-
�T�m�B�b�[�m�2 �M�Q�m�b ���p�Q�M�b �2�m �H�2 �T�H���B�b�B�` �/�2 �+�Q�`�`�B�;�2�` �/�ö�2�t�+�2�H�H�2�M�i�2�b �+�Q�T�B�2�b �K�Q�M�i�`���M�i �m�M�2 �#�Q�M�M�2 �K���W�i�`�B�b�2
�/�2 �H�� �H���M�;�m�2�X �*�Q�K�K�2 �H�2�b ���M�M�û�2�b �T�`�û�+�û�/�2�M�i�2�b�- �H�2�b �+���M�/�B�/���i�b �Q�M�i �7���B�i �T�`�2�m�p�2 �/�ö�m�M �#�Q�M �M�B�p�2���m �/�2
�+�?�B�M�Q�B�b�- �+���T���#�H�2�b �/�2 �K�Q�#�B�H�B�b�2�` �m�M �p�Q�+���#�m�H���B�`�2 �`�B�+�?�2 �2�i �m�M�2 �b�i�`�m�+�i�m�`�2 �;�`���K�K���i�B�+���H�2 �b�Q�H�B�/�2 �/���M�b
�H�2�m�` �b�v�M�i�?���b�2�X

�G�2�b �`�û�b�m�H�i���i�b �b�Q�M�i �i�`���b �b���i�B�b�7���B�b���M�i�b�X
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11.3. Commentaires sur les réponses apportées et conseils aux
candidats

�G�2 �b�m�D�2�i �2�i �H�� �b�v�M�i�?���b�2 �b�Q�M�i �2�M �+�?�B�M�Q�B�b�- �+�Q�K�K�2 �T�Q�m�` �H�2�b ���M�M�û�2�b �T�`�û�+�û�/�2�M�i�2�b �2�i �+�Q�K�K�2 �T�Q�m�` �H�2�b
���m�i�`�2�b �û�T�`�2�m�p�2�b �/�2 �H���M�;�m�2�b �/�m �+�Q�M�+�Q�m�`�b�X �G�2�b �+���M�/�B�/���i�b �M�ö�Q�M�i �T�H�m�b �#�2�b�Q�B�M �/�2 �i�`���/�m�B�`�2 �M�B �/�2 �H�B�`�2 �H�2
�i�2�t�i�2 �2�M �7�`���M�Ï���B�b �c ���B�M�b�B�- �H�ö���+�+�2�M�i �2�b�i �K�B�b �b�m�` �H�� �H���M�;�m�2 �Q�`�B�;�B�M���H�2�- �+�2 �[�m�B �T�2�`�K�2�i �/�2 �K�B�2�m�t �û�p���H�m�2�`
�H�2 �M�B�p�2���m �;�H�Q�#���H �/�2�b �+���M�/�B�/���i�b�X �G�2�b �+���M�/�B�/���i�b�- �7�m�i�m�`�b �B�M�;�û�M�B�2�m�`�b�- �Q�M�i �#�2�b�Q�B�M �/�2 �#�B�2�M �K���W�i�`�B�b�2�`
�+�2�i�i�2 �i�2�+�?�M�B�[�m�2�X

�*�Q�K�K�2 �/���M�b �H�2�b ���m�i�`�2�b �H���M�;�m�2�b�- �+�B�M�[ �+�`�B�i���`�2�b �T�`�û�+�B�b �2�M�+���/�`�2�M�i �H�� �+�Q�`�`�2�+�i�B�Q�M �/�2 �H�ö�û�T�`�2�m�p�2 �/�2 �H���M�;�m�2
�p�B�p���M�i�2�X �G�2�b �K�2�B�H�H�2�m�`�b �/�Q�B�p�2�M�i �K���W�i�`�B�b�2�` �H�2�b �+�Q�K�T�û�i�2�M�+�2�b �b�m�B�p���M�i�2�b �,

�� �S�`�Q�#�H�û�K���i�B�b���i�B�Q�M�U�i�B�i�`�2�- �T�`�Q�#�H�û�K���i�B�[�m�2 �2�i �b�Q�m�`�+�2�b�V �, �T�`�Q�#�H�û�K���i�B�[�m�2 �+�Q�?�û�`�2�M�i�2 ���p�2�+ �H�ö�2�M�@
�b�2�K�#�H�2 �/�m �/�Q�b�b�B�2�` �c �b�Q�m�`�+�2�b �2�t�T�H�Q�B�i�û�2�b �2�M �H�B�2�M ���p�2�+ �H�� �T�`�Q�#�H�û�K���i�B�[�m�2�X

�� �_�2�b�i�B�i�m�i�B�Q�M �/�2�b �B�M�7�Q�`�K���i�B�Q�M�b�, �B�M�7�Q�`�K���i�B�Q�M�b �+�Q�K�T�H���i�2�b �2�i �?�B�û�`���`�+�?�B�b�û�2�b�X

�� �a�v�M�i�?���b�2�, �`�2�;���`�/ �+�`�B�i�B�[�m�2 �b�m�` �H�2 �/�Q�b�b�B�2�` �c ���`�;�m�K�2�M�i���i�B�Q�M �b�Q�H�B�/�2 �2�i �+�Q�?�û�`�2�M�i�2�X

�� �_�B�+�?�2�b�b�2 �H�B�M�;�m�B�b�i�B�[�m�2�, �p�Q�+���#�m�H���B�`�2 �p���`�B�û�- �T�`�Q�+�?�2 �/�ö�m�M�2 �H���M�;�m�2 ���m�i�?�2�M�i�B�[�m�2�X

�� �*�Q�`�`�2�+�i�B�Q�M �H�B�M�;�m�B�b�i�B�[�m�2�, �/�2 �`���`�2�b �2�`�`�2�m�`�b �T�2�m�p�2�M�i ���T�T���`���W�i�`�2�- �K���B�b �H�ö�2�M�b�2�K�#�H�2 �/�Q�B�i �`�2�b�i�2�`
�T�`�Q�+�?�2 �/�ö�m�M�2 �H���M�;�m�2 ���m�i�?�2�M�i�B�[�m�2�X

�.���M�b �+�2�i�i�2 �û�T�`�2�m�p�2�- �H�� �T�H�m�T���`�i �/�2�b �+���M�/�B�/���i�b �Q�M�i �#�B�2�M �`�2�b�T�2�+�i�û �H�� �+�Q�M�b�B�;�M�2 �, �?�.�Q�B�i �Q�#�H�B�;���i�Q�B� �̀2�K�2�M�i
�+�Q�K�T�Q�`�i�2�` �m�M �i�B�i� �̀2�X �A�M�/�B�[�m�2�` ���p�2�+ �T� �̀û�+�B�b�B�Q�M �¨ �H�� �}�M �/�m �i� �̀��p���B�H �H�2 �M�Q�K�#� �̀2 �/�2 �+��� �̀��+�i��� �̀2�b �m�i�B�H�B�b�û�b �U�i�B�i� �̀2
�B�M�+�H�m�b�V�X �l�M �û�+���`�i �/�2 �R�y �W �2�M �T�H�m�b �Q�m �2�M �K�Q�B�M�b �2�b�i ���+�+�2�T�i�û�X�@ �J���B�b�- �+�Q�K�K�2 �H�2�b ���M�M�û�2�b �T�`�û�+�û�/�2�M�i�2�b�-
�+�2�`�i���B�M�b �M�2 �b�2�K�#�H�2�M�i �T���b �2�M�+�Q�`�2 �+�Q�K�T�`�2�M�/�`�2 �+�2 �[�m�2 �H�ö�Q�M ���i�i�2�M�/ �/�ö�2�m�t�X �*�2�`�i���B�M�b �/�Q�M�M�2�M�i �m�M�2
�i�?�û�K���i�B�[�m�2 �b���M�b �p�û�`�B�i���#�H�2 �T�`�Q�#�H�û�K���i�B�b���i�B�Q�M �Q�m �K���H �2�t�T�H�Q�B�i�û�2�X �.�ö���m�i�`�2�b �+�Q�M�b�i�`�m�B�b�2�M�i �m�M�2 �b�i�`�m�+�i�m�`�2
�B�M�+�Q�?�û�`�2�M�i�2 �Q�m �m�i�B�H�B�b�2�M�i �K���H �H�2�b �b�Q�m�`�+�2�b�X �Z�m�2�H�[�m�2�b �+���M�/�B�/���i�b �T�Q�b�b���/�2�M�i �m�M �p�Q�+���#�m�H���B�`�2 �i�`�Q�T �H�B�K�B�i�û
�2�i �M�2 �K���W�i�`�B�b�2�M�i �T���b �#�B�2�M �H�2�b �b�v�M�Q�M�v�K�2�b �M�B �H�� �T�Q�M�+�i�m���i�B�Q�M �+�?�B�M�Q�B�b�2 �c �T���` �2�t�2�K�T�H�2 �,�Ü 6+7A �é���m
�H�B�2�m �/�2�Ü '��¬ �é�- �Ü H�G� �é���m �H�B�2�m �/�2�Ü �˜G� �é�- �Ü F2�… �é���m �H�B�2�m �/�2�Ü F2
8 �é�- �2�i�+�X �P�M �`�2�H���p�2
�û�;���H�2�K�2�M�i �/�2�b �T�`�Q�#�H���K�2�b �;�`���K�K���i�B�+���m�t �K�B�M�2�m�`�b�- �M�Q�i���K�K�2�M�i �H�� �+�Q�M�7�m�b�B�Q�M �2�M�i�`�2,´�Ã
` �2�i�Ç�X
�*�2�`�i���B�M�2�b �+�Q�T�B�2�b �T�`�û�b�2�M�i�2�M�i �i�`�Q�T �/�2 �`�û�T�û�i�B�i�B�Q�M�b �Q�m �/�2 �K���H���/�`�2�b�b�2�b�- �+�2 �[�m�B �+�Q�K�T�H�B�[�m�2 �H�� �`�û�/���+�i�B�Q�M�X

���B�M�b�B�- �H�2�b �+���M�/�B�/���i�b �/�Q�B�p�2�M�i �p�2�B�H�H�2�` �¨ �K���W�i�`�B�b�2�` �+�2�b �+�B�M�[ �+�Q�K�T�û�i�2�M�+�2�b�X �S���` �2�t�2�K�T�H�2�- �û�p�B�i�2�` �H�2�b
�`�û�T�û�i�B�i�B�Q�M�b�- �m�i�B�H�B�b�2�` �m�M �p�Q�+���#�m�H���B�`�2 ���T�T�`�Q�T�`�B�û �2�i �û�p�B�i�2�` �H�2�b �7���m�t �+���`���+�i���`�2�b�X �G�2�m�` �i�`���p���B�H �/�Q�B�i
�û�;���H�2�K�2�M�i �K�Q�M�i�`�2�` �m�M�2 ���i�i�2�M�i�B�Q�M �T���`�i�B�+�m�H�B���`�2 ���m�t �b�T�û�+�B�}�+�B�i�û�b �/�2 �H�� �H���M�;�m�2 �2�i ���m�t �/�B�z�û�`�2�M�i�2�b
�2�t�T�`�2�b�b�B�Q�M�b �+�?�B�M�Q�B�b�2�b�X �a���M�b �T�Q�b�b�B�#�B�H�B�i�û �/�2 �`�2�+�Q�m�`�B�` �¨ �m�M �b�v�b�i���K�2 �û�H�2�+�i�`�Q�M�B�[�m�2 �Q�m �B�M�7�Q�`�K���i�B�[�m�2�- �B�H
�H�2�m�` �7���m�i �b�Q�B�;�M�2�` ���i�i�2�M�i�B�p�2�K�2�M�i �H�2�m�`�b �i�Q�m�`�M�m�`�2�b�X

11.4. Conclusion
�A�H ���T�T���`���W�i �/���M�b �+�2�i�i�2 �û�T�`�2�m�p�2 �[�m�ö�m�M �K���M�[�m�2 �/�2 �`�û�2�H �M�B�p�2���m �2�M �+�?�B�M�Q�B�b �T�2�m�i �2�M�i�`���W�M�2�` �/�2�b �+�Q�M�b�û�@
�[�m�2�M�+�2�b �B�K�T�Q�`�i���M�i�2�b�X �*�2�T�2�M�/���M�i�- ���p�2�+ �m�M �2�M�i�`���W�M�2�K�2�M�i �`�û�;�m�H�B�2�`�- �m�M �`�2�b�T�2�+�i �b�i�`�B�+�i �/�2�b �+�Q�M�b�B�;�M�2�b
�2�i �m�M�2 �#�Q�M�M�2 �K���W�i�`�B�b�2 �/�2�b �+�B�M�[ �+�Q�K�T�û�i�2�M�+�2�b �+�B�@�/�2�b�b�m�b�- �H�2�b �+���M�/�B�/���i�b �/�2�p�`���B�2�M�i ���p�Q�B�` �H�2�b �K�Q�v�2�M�b�-
�;�`�•�+�2 �¨ �H�2�m�` �i�`���p���B�H�- �/�ö�Q�#�i�2�M�B�` �/�2 �i�`���b �#�Q�M�b �`�û�b�m�H�i���i�b�X

�8�8



12. Espagnol

12.1. Introduction
�G�2 �i�?���K�2 �/�2 �H�� �b�v�M�i�?���b�2 �T�Q�`�i���B�i �b�m�` �H�2�b �+�Q�K�K�û�K�Q�`���i�B�Q�M�b �/�m �8�y�2 ���M�M�B�p�2�`�b���B�`�2 �/�2 �H�� �K�Q�`�i �/�2
�6�`���M�+�Q �[�m�B �Q�M�i �H�B�2�m �+�2�i�i�2 ���M�M�û�2 �b�Q�m�b �H�2 �M�Q�K �/�2�1�b�T���¢�� �2�M �H�B�#�2�`�i���/�X �a�2�H�Q�M �S�2�/�`�Q�a�{�M�+�?�2�x�-
�T�`�û�b�B�/�2�M�i �/�m �;�Q�m�p�2�`�M�2�K�2�M�i �2�b�T���;�M�Q�H�- �? �H�2 �#�m�i �m�M�B�[�m�2 �(�/�2 �+�2�i�i�2 �B�M�B�i�B���i�B�p�2�) �2�b�i �/�2 �K�2�i�i�`�2 �2�M �p���H�2�m�`
�H�� �i�`���M�b�7�Q�`�K���i�B�Q�M �T�Q�H�B�i�B�[�m�2 �`�û���H�B�b�û�2 �/�m�`���M�i �+�2 �/�2�K�B�@�b�B���+�H�2 �/�2 �/�û�K�Q�+�`���i�B�2 �@�X �G�ö�B�M�B�i�B���i�B�p�2 �/�2 �J�X
�a�{�M�+�?�2�x�� �b�Q�m�H�2�p�û �/�2 �/�m�`�2�b �+�`�B�i�B�[�m�2�b �/�2 �H�ö�Q�T�T�Q�b�B�i�B�Q�M�- �M�Q�i���K�K�2�M�i �/�m �+�?�2�7 �/�m �S���`�i�B �T�Q�T�m�H���B�`�2
�U�S�S�V�- ���H�#�2�`�i�Q�L�3�M�2�x �6�2�B�D� �Q�- �[�m�B �+�Q�M�b�B�/���`�2 �[�m�2 �+�2�b �+�Q�K�K�û�K�Q�`���i�B�Q�M�b �`�2�H���p�2�M�i �/�2 �H�ö�Q�T�T�Q�`�i�m�M�B�b�K�2
�T�Q�H�B�i�B�[�m�2 ���}�M �/�2 �7���B�`�2 �Q�m�#�H�B�2�` �H�2�b ���z���B�`�2�b �D�m�/�B�+�B���B�`�2�b �T�Q�m�` �+�Q�`�`�m�T�i�B�Q�M �/�2 �H�ö�2�M�i�Q�m�`���;�2 �/�m �T�`�û�b�B�/�2�M�i
�2�i �H�2 �K���M�[�m�2 �/�2 �K���D�Q�`�B�i�û �T���`�H�2�K�2�M�i���B�`�2 �[�m�B �Q�#�H�B�;�2 �H�2 �;�Q�m�p�2�`�M�2�K�2�M�i �¨ �T���+�i�B�b�2�` ���p�2�+ �+�2�`�i���B�M�b �T���`�i�B�b
�B�M�/�û�T�2�M�/���M�i�B�b�i�2�b�X �*�2 �T�`�Q�;�`���K�K�2 �/�2 �+�û�H�û�#�`���i�B�Q�M�b �/�B�p�B�b�2 �M�Q�M �b�2�m�H�2�K�2�M�i �H�� �+�H���b�b�2 �T�Q�H�B�i�B�[�m�2�- �K���B�b
���m�b�b�B�- �#�B�2�M �û�p�B�/�2�K�K�2�M�i�- �i�Q�m�i�2 �H�� �b�Q�+�B�û�i�û �2�b�T���;�M�Q�H�2�X

�G�2�b �[�m���i�`�2 ���`�i�B�+�H�2�b �/�m �/�Q�b�b�B�2�` �T�2�`�K�2�i�i�2�M�i �/�2 �+�Q�M�7�`�Q�M�i�2�` �/�2�b �T�Q�B�M�i�b �/�2 �p�m�2 �2�M�i�`�2 �H�ö�Q�T�i�B�[�m�2 �;�Q�m�p�2�`�@
�M�2�K�2�M�i���H�2 �/�ö�m�M�2 �T���`�i�- �2�i�- �/�ö���m�i�`�2 �T���`�i�- �H�2�b �p�Q�B�t �[�m�B �+�`�B�i�B�[�m�2�M�i �H�� �T�2�`�i�B�M�2�M�+�2 �/�ö�m�M�2 �i�2�H�H�2 �+�û�H�û�#�`���i�B�Q�M�X
�G�ö���`�i�B�+�H�2 �/�ö�Q�T�B�M�B�Q�M �/�2 �o�Q�+�i�Q�`�G���T�m�2�M�i�2�- �T���`�m �/���M�b �H�2 �D�Q�m�`�M���H�1�H �S���Q�b�H�2 �8 �D���M�p�B�2�` �k�y�k�8�- �+�`�B�i�B�[�m�2
�H�ö���`�;�m�K�2�M�i �b�Q�m�i�2�M�m �T���` �H�� �/�`�Q�B�i�2 �¨ �b���p�Q�B�` �[�m�2 �H�2 �;�Q�m�p�2�`�M�2�K�2�M�i �2�b�b���B�2 �/�2 �? �`�2�b�b�m�b�+�B�i�2�` �@ �6�`���M�+�Q �c
�+���`�- �b�2�H�Q�M �+�2 �D�Q�m�`�M���H�B�b�i�2�- �? �B�H �2�b�i �i�Q�m�D�Q�m�`�b �p�B�p���M�i �@ �/���M�b �H�ö�B�M�+�Q�M�b�+�B�2�M�i �+�Q�H�H�2�+�i�B�7 �/�2�b �1�b�T���;�M�Q�H�b�- �/�2
�H�� �K���K�2 �K���M�B���`�2 �[�m�2 �H�2 �b�Q�m�p�2�M�B�` �/�2 �H�ö���m�i�Q�`�B�i���`�B�b�K�2 �/�m �`�û�;�B�K�2 �7�`���M�[�m�B�b�i�2 �`�2�b�i�2 �i�Q�m�D�Q�m�`�b �p�B�p���M�i�-
�+�2 �[�m�B �� �/�Q�M�M�û �+�Q�K�K�2 �`�û�b�m�H�i���i �H�2 �T�Q�b�B�i�B�Q�M�M�2�K�2�M�i �¨ �;���m�+�?�2 �/�2 �H�� �T�H�m�T���`�i �/�2�b �+�B�i�Q�v�2�M�b �2�b�T���;�M�Q�H�b�X
�C�Q���[�m�Q�M�G�m�M���B�M�b�B�b�i�2�- �b�m�` �m�M �i�Q�M ���b�b�2�x �B�`�Q�M�B�[�m�2�- �/���M�b �b�� �+�?�`�Q�M�B�[�m�2 �T�m�#�H�B�û�2 �/���M�b�G�� �o���M�;�m��� �̀/�B���-
�H�2 �d �D���M�p�B�2�` �k�y�k�8�- �b�m�` �H�ö�B�M�p�B�b�B�#�B�H�B�b���i�B�Q�M �/�2 �H�� �h�`���M�b�B�i�B�Q�M �/�û�K�Q�+�`���i�B�[�m�2�- �[�m�B �� �+�Q�K�K�2 �T�Q�B�M�i �/�2 �/�û�@
�T���`�i �H�ö���M�M�û�2 �R�N�d�d�- �/�m�`�2�K�2�M�i �`�2�K�B�b�2 �2�M �[�m�2�b�i�B�Q�M �T���` �H�2�b �T���`�i�B�b �T���`�i�2�M���B�`�2�b �/�m �;�Q�m�p�2�`�M�2�K�2�M�i�X �.���M�b
�+�2�i ���`�i�B�+�H�2 ���T�T���`���W�i �m�M�2 �T�?�Q�i�Q �/�2 �J�B�;�m�2�H�_�B�Q�T���U���6�S�V �[�m�B �`�2�T�`�û�b�2�M�i�2 �H�2 �`�2�i�`���B�i �/�ö�m�M �#�m�b�i�2 �/�2
�6�`���M�+�Q�- �T���`�i�B�2�H�H�2�K�2�M�i �`�2�+�Q�m�p�2�`�i �/�2 �T�2�B�M�i�m�`�2 �`�Q�m�;�2�- �[�m�B �� �2�m �H�B�2�m �¨ �S�Q�M�i�2���`�2���b �2�M �k�y�y�3�X �G�2 �+�Q�K�T�i�2
�`�2�M�/�m �/�2 �S���H�Q�K���J���i�2�H�H���M�Q�- �T�m�#�H�B�û �/���M�b�1�H �J�m�M�/�Q�- �H�2 �R�y �/�û�+�2�K�#�`�2 �k�y�k�9�- �K�2�i �2�M �2�t�2�`�;�m�2 �H��
�p�Q�H�Q�M�i�û �/�m �;�Q�m�p�2�`�M�2�K�2�M�i �/�2 �/�û�7�2�M�/�`�2 �H�� �T�2�`�i�B�M�2�M�+�2 �/�2 �H�� �H�Q�B �/�2 �K�û�K�Q�B�`�2 �/�û�K�Q�+�`���i�B�[�m�2 �7���+�2 ���m
�T�`�Q�D�2�i �/�2 �H�Q�B �/�2 �+�Q�M�+�Q�`�/�2 �/�û�T�Q�b�û �T���` �H�2 �S���`�i�B �T�Q�T�m�H���B�`�2 �2�i �o�Q�t�X �G�ö���`�i�B�+�H�2 �/�2 �_�m�#�û�M���H�Q�M�b�Q�- �T�m�@
�#�H�B�û �/���M�b�2�H�.�B���`�B�Q�X�2�b�- �H�2 �k�3 �D���M�p�B�2�` �k�y�k�8�- �T�`�û�b�2�M�i�2 �H�2 �T�Q�B�M�i �/�2 �p�m�2 �?�Q�b�i�B�H�2 �¨ �H�� �+�Q�K�K�û�K�Q�`���i�B�Q�M �/�m
�+�B�M�[�m���M�i�2�M���B�`�2 �/�2 �H�� �K�Q�`�i �/�2 �6�`���M�+�B�b�+�Q�6�`���M�+�Q�2�t�T�`�B�K�û �T���` �H�2 �S���`�i�B �T�Q�T�m�H���B�`�2 �/�2 �*���M�i���#�`�B�2�-
�[�m�B �`�2�D�Q�B�M�i �H�� �T�Q�b�B�i�B�Q�M �/�m �S���`�i�B �T�Q�T�m�H���B�`�2 �M���i�B�Q�M���H �c �+���`�- �b�2�H�Q�M �+�2 �T���`�i�B�- �+�2�i�i�2 �+�Q�K�K�û�K�Q�`���i�B�Q�M
���m�`�� �T�Q�m�` �2�z�2�i �/�2 �`�Q�m�p�`�B�` �H�2�b �#�H�2�b�b�m�`�2�b �/�m �T���b�b�û�X

12.2. Analyse globale des résultats
�G�� �T�H�m�T���`�i �/�2�b �+���M�/�B�/���i�b �Q�M�i �b�m �/�û�+�2�H�2�` �H�2�b �T�Q�B�M�i�b �2�b�b�2�M�i�B�2�H�b �/�m �b�m�D�2�i�- �K���H�;�`�û �T���`�7�Q�B�b �m�M �K���M�[�m�2
�/�2 �`�2�+�m�H �2�i �/�2 �`�û�~�2�t�B�Q�M �/���M�b �H�ö���M���H�v�b�2�X �"�Q�M �M�Q�K�#�`�2 �/�2�b �+�Q�T�B�2�b �b�Q�M�i ���m�@�/�2�b�b�m�b �/�2 �H�� �K�Q�v�2�M�M�2�X
�G�2�b �#�Q�M�M�2�b �2�i �i�`���b �#�Q�M�M�2�b �+�Q�T�B�2�b �/���M�b �H�2�b�[�m�2�H�H�2�b �H�2 �D�m�`�v �� �i�`�Q�m�p�û �m�M �T�Q�B�M�i �/�2 �p�m�2 �+�`�B�i�B�[�m�2 �b�m�` �H�2
�/�Q�b�b�B�2�` �`�2�T�`�û�b�2�M�i�2�M�i �2�M�p�B�`�Q�M �R�8 �W �/�m �i�Q�i���H �/�2�b �+�Q�T�B�2�b �+�Q�`�`�B�;�û�2�b�X

�G�2�b ���`�i�B�+�H�2�b �/�ö�Q�T�B�M�B�Q�M �/�m �+�Q�`�T�m�b �Q�M�i �û�i�û �H���`�;�2�K�2�M�i �b�Q�m�b�@�2�t�T�H�Q�B�i�û�b�- �M�Q�i���K�K�2�M�i �H�� �+�?�`�Q�M�B�[�m�2 �/�m
�D�Q�m�`�M���H�G�� �o���M�;�m��� �̀/�B���/���M�b �H���[�m�2�H�H�2 �H�2 �+�?�`�Q�M�B�[�m�2�m�` �2�K�T�H�Q�B�2 �m�M �b�i�v�H�2 �B�`�Q�M�B�[�m�2 �[�m�B �i�Q�m�`�M�2 �T���`�7�Q�B�b
�2�M �/�û�`�B�b�B�Q�M �H�ö�B�M�B�i�B���i�B�p�2 �;�Q�m�p�2�`�M�2�K�2�M�i���H�2�X �A�H �2�M �p�� �/�2 �K���K�2 �T�Q�m�` �H�� �T�?�Q�i�Q �/�Q�M�i �H�� �b�B�;�M�B�}�+���i�B�Q�M
�T�`�Q�7�Q�M�/�2 �M�ö�� �T���b �û�i�û �+�Q�K�T�`�B�b�2�X
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�G�� �T�H�m�T���`�i �/�2�b �+���M�/�B�/���i�b �Q�M�i �b�m �`�2�b�T�2�+�i�2�` �H�� �K�û�i�?�Q�/�Q�H�Q�;�B�2 �/�2 �H�� �b�v�M�i�?���b�2�- �2�M �b�ö�2�z�Q�`�Ï���M�i �/�2
�+�Q�M�7�`�Q�M�i�2�` �+�Q�M�p�2�M���#�H�2�K�2�M�i �H�2�b �/�Q�+�m�K�2�M�i�b �/���M�b �+�?���[�m�2 �T���`�i�B�2 �/�m �/�û�p�2�H�Q�T�T�2�K�2�M�i �2�i �2�M �T�`�B�p�B�H�û�@
�;�B���M�i �H�ö�Q�#�D�2�+�i�B�p�B�i�û �/���M�b �H�� �`�2�b�i�B�i�m�i�B�Q�M �/�2�b �B�M�7�Q�`�K���i�B�Q�M�b �2�b�b�2�M�i�B�2�H�H�2�b�X �G�2 �D�m�`�v �� �7�Q�`�i�2�K�2�M�i �T�û�M���H�B�b�û
�H�2�b �+�Q�T�B�2�b �/���M�b �H�2�b�[�m�2�H�H�2�b �H�2�b �+���M�/�B�/���i�b �Q�M�i �2�t�T�`�B�K�û �/�2�b �Q�T�B�M�B�Q�M�b �T�Q�H�B�i�B�[�m�2�b �2�M �T�`�2�M���M�i �Q�m�p�2�`�i�2�@
�K�2�M�i �T���`�i�B �T�Q�m�` �H�ö�m�M �Q�m �H�ö���m�i�`�2 �+���K�T�X

12.3. Commentaires sur les réponses apportées et conseils aux
candidats

�G�2 �/�Q�b�b�B�2�` �+�?�Q�B�b�B �+�2�i�i�2 ���M�M�û�2 �T���` �H�2 �D�m�`�v �/�2�K���M�/���B�i �m�M�2 �+�Q�M�M���B�b�b���M�+�2 �K�B�M�B�K���H�2 �/�2 �H�ö�û�i���i ���+�i�m�2�H
�/�2 �H�� �T�Q�H�B�i�B�[�m�2 �2�b�T���;�M�Q�H�2�X �.�ö�m�M�2 �+�2�`�i���B�M�2 �7���Ï�Q�M�- �H�2 �#�m�i �m�H�i�B�K�2 �/�2 �H�� �+�Q�K�K�û�K�Q�`���i�B�Q�M �/�m �8�y�2

���M�M�B�p�2�`�b���B�`�2 �/�2 �H�� �K�Q�`�i �/�2 �6�`���M�+�Q �2�b�i �/�2 �+�û�H�û�#�`�2�` �H�2�b �+�B�M�[�m���M�i�2 ���M�b �/�2 �/�û�K�Q�+�`���i�B�2 �2�M �1�b�T���;�M�2�X
�*�2 �[�m�B �`�2�M�Q�m�2 ���p�2�+ �/�2�b �b�m�D�2�i�b �/�2�b �b�2�b�b�B�Q�M�b �T�`�û�+�û�/�2�M�i�2�b �/�m �+�Q�M�+�Q�m�`�b�- �M�Q�i���K�K�2�M�i �H�2 �/�û�#���i �b�m�` �H��
�H�Q�B �/�2 �K�û�K�Q�B�`�2 �/�û�K�Q�+�`���i�B�[�m�2�X

�G�2 �D�m�`�v �� �`�2�;�`�2�i�i�û �p�B�p�2�K�2�M�i �+�2�`�i���B�M�2�b �H���+�m�M�2�b �+�Q�M�+�2�`�M���M�i �H�� �+�Q�K�T�Q�b�B�i�B�Q�M �/�2 �H�ö�û�+�?�B�[�m�B�2�` �T�Q�H�B�i�B�[�m�2
�2�b�T���;�M�Q�H�X �G�2 �+�H���b�b�2�K�2�M�i �/�2�b �T���`�i�B�b �b�2�H�Q�M �H�2 �b�T�2�+�i�`�2 �;���m�+�?�2�@�/�`�Q�B�i�2 �� �û�i�û �b�Q�m�p�2�M�i �/�û�7���B�H�H���M�i�- ���B�M�b�B
�[�m�2 �H�� �b�B�;�M�B�}�+���i�B�Q�M �/�2�b �b�B�;�H�2�b �/�û�b�B�;�M���M�i �H�2�b �T���`�i�B�b �T�Q�H�B�i�B�[�m�2�b�X �A�H �M�2 �b�2�`���B�i �T���b �b�m�T�2�`�~�m �/�2 �`�û�T�û�i�2�`
�H�2 �+�Q�M�b�2�B�H �[�m�2 �H�2 �D�m�`�v �� �K���B�M�i�2�b �7�Q�B�b �T�`�Q�/�B�;�m�û �/���M�b �H�2�b �`���T�T�Q�`�i�b �T�`�û�+�û�/�2�M�i�b �+�Q�M�+�2�`�M���M�i �H�� �M�û�+�2�b�b�B�i�û
�T�Q�m�` �H�2�b �+���M�/�B�/���i�b �/�2 �b�2 �i�2�M�B�` �B�M�7�Q�`�K�û�b �b�m�` �H�ö���+�i�m���H�B�i�û �/�m �K�Q�M�/�2 �?�B�b�T���M�B�[�m�2�X

�G�2�b �+�Q�M�b�2�B�H�b �/�m �D�m�`�v �+�Q�M�+�2�`�M�2�M�i �H�2�b �/�2�m�t �+�Q�K�T�û�i�2�M�+�2�b �K���D�2�m�`�2�b �[�m�B �/�2�p���B�2�M�i ���i�`�2 �K�B�b�2�b �2�M �¾�m�p�`�2
�2�i �b�m�` �H�2�b�[�m�2�H�H�2�b �`�2�T�Q�b�2 �H�2 �#���`���K�2 �/�2 �+�Q�`�`�2�+�i�B�Q�M�X

12.3.1. Sur le plan méthodologique
�G�2 �#���`���K�2 �T�û�M���H�B�b�2 �H�ö���#�b�2�M�+�2 �/�2 �i�B�i�`�2�X �G�� �;�`���M�/�2 �K���D�Q�`�B�i�û �/�2�b �+���M�/�B�/���i�b �Q�M�i �#�B�2�M �`�2�b�T�2�+�i�û �+�2�i�i�2
�+�Q�M�b�B�;�M�2�- �K���B�b�- �T���`�7�Q�B�b�- �2�M �`�û�/�B�;�2���M�i �/�2�b �i�B�i�`�2�b �i�`�Q�T �H�Q�M�;�b�- �i�`�Q�T �`�?�û�i�Q�`�B�[�m�2�b �2�i �b�Q�m�p�2�M�i �B�M�+�Q�K�T���@
�i�B�#�H�2�b ���p�2�+ �H�� �T�`�Q�#�H�û�K���i�B�[�m�2�X �*�2 �[�m�B �/�û�M�Q�i�2 �m�M �/�û�7���m�i �K���D�2�m�` �/�ö���M���H�v�b�2 �/�m �b�m�D�2�i�X

�G�ö���+�+�`�Q�+�?�2 �/�Q�B�i �+�Q�M�/�m�B�`�2 �i�Q�m�i �M���i�m�`�2�H�H�2�K�2�M�i �¨ �H�� �T�`�Q�#�H�û�K���i�B�[�m�2�- �b���M�b ���i�`�2 �2�M�+�Q�K�#�`�û�2 �/�ö�Q�T�B�M�B�Q�M�b
�T�2�`�b�Q�M�M�2�H�H�2�b �Q�m �/�ö���D�Q�m�i�b �[�m�B �M�ö�Q�M�i ���m�+�m�M �`���T�T�Q�`�i ���p�2�+ �H�� �b�T�û�+�B�}�+�B�i�û �/�m �b�m�D�2�i�X �G�� �T�`�Q�#�H�û�K���i�B�[�m�2
�/�Q�B�i ���i�`�2 �2�t�T�`�B�K�û�2 �2�M �#�Q�M�M�2 �2�i �/�m�2 �7�Q�`�K�2�- �2�M �û�p�B�i���M�i �H�2�b �T�`�Q�#�H�û�K���i�B�[�m�2�b �i�`�Q�T �;�û�M�û�`���H�2�b �Q�m
�p���;�m�2�b �[�m�B �M�2 �T�2�`�K�2�i�i�2�M�i �T���b �/�2 �/�û�}�M�B�` �m�M ���t�2 �T�`�û�+�B�b �/�ö���M���H�v�b�2�X �A�H �7���H�H���B�i �;���`�/�2�` �¨ �H�ö�2�b�T�`�B�i �H�ö�B�/�û�2
�/�2 �+�Q�M�i�B�M�m�B�i�û �/�2 �H�ö���+�i�B�Q�M �/�m �;�Q�m�p�2�`�M�2�K�2�M�i �/���M�b �H�� �`�2�p�2�M�/�B�+���i�B�Q�M �/�2�b �p�B�+�i�B�K�2�b �/�m �7�`���M�[�m�B�b�K�2
�2�t�T�`�B�K�û�2 �+�H���B�`�2�K�2�M�i �/���M�b �H�� �H�Q�B �/�2 �K�û�K�Q�B�`�2 �/�û�K�Q�+�`���i�B�[�m�2�X

�G�2 �D�m�`�v �� �7�Q�`�i�2�K�2�M�i �b���M�+�i�B�Q�M�M�û �+�2�i�i�2 ���M�M�û�2 �Q�m �#�B�2�M �H�ö���#�b�2�M�+�2 �/�2 �T�`�û�b�2�M�i���i�B�Q�M �/�2�b �/�Q�+�m�K�2�M�i�b �/���M�b
�H�ö�B�M�i�`�Q�/�m�+�i�B�Q�M�- �Q�m �#�B�2�M �m�M�2 �T�`�û�b�2�M�i���i�B�Q�M �i�`���b �b�m�+�+�B�M�+�i�2�X �A�H �M�2 �b�m�{�i �T���b �b�2�m�H�2�K�2�M�i �/�2 �K�2�M�i�B�Q�M�M�2�`
�H�2 �i�B�i�`�2 �/�m �/�Q�+�m�K�2�M�i ���p�2�+ �b�Q�M ���m�i�2�m�` �2�i �b�� �/���i�2�- �B�H �7���m�i �B�K�T�û�`���i�B�p�2�K�2�M�i �2�M �2�t�T�H�B�+�B�i�2�` �H�2 �i�?���K�2
�Q�m �H�ö�B�/�û�2 �+�2�M�i�`���H�2�X

�G�2 �T�H���M �T�`�Q�T�Q�b�û �/�Q�B�i �T�`�Q�T�Q�b�2�` �m�M �/�û�+�Q�m�T���;�2 �+�Q�?�û�`�2�M�i �/�m �b�m�D�2�i �[�m�B �p�B�b�2 �¨ �7���+�B�H�B�i�2�` �H�� �H�2�+�i�m�`�2 �/�2 �H��
�b�v�M�i�?���b�2 �2�M �H�B�2�M �û�i�`�Q�B�i ���p�2�+ �H�� �T�`�Q�#�H�û�K���i�B�[�m�2�X �G�ö���#�b�2�M�+�2 �/�2 �T�H���M �M�ö�2�b�i �T���b �b���M�+�i�B�Q�M�M�û�2 �T���` �M�Q�i�`�2
�#���`���K�2�X �A�H �2�M �p�� �/�2 �K���K�2 �T�Q�m�` �H�� �+�Q�M�+�H�m�b�B�Q�M�X �J���B�b �B�H �2�b�i �b�Q�m�?���B�i���#�H�2 �/�2 �7�Q�`�K�m�H�2�` ���m �K�Q�B�M�b �m�M�2
�+�Q�M�+�H�m�b�B�Q�M �b�Q�K�K���B�`�2 �¨ �H�� �}�M �/�m �/�2�`�M�B�2�` �T���`���;�`���T�?�2�X

�G�� �T�H�m�T���`�i �/�2�b �+���M�/�B�/���i�b �Q�M�i �T�`�Q�T�Q�b�û �m�M �T�H���M �2�M �i�`�Q�B�b �T���`�i�B�2�b�- �/���M�b �H�2 �K�2�B�H�H�2�m�` �/�2�b �+���b �+�?���[�m�2
�T���`�i�B�2 �/�B�p�B�b�û�2 �2�M �i�`�Q�B�b �b�Q�m�b�@�T���`�i�B�2�b�X �A�H �7���m�i �p�2�B�H�H�2�` �¨ �M�2 �T���b �b�ö�û�H�Q�B�;�M�2�` �/�2 �H�� �T�`�Q�#�H�û�K���i�B�[�m�2�- �+���`
�2�H�H�2 �+�Q�M�b�i�B�i�m�2 �H�ö���t�2 �/�ö���M���H�v�b�2�- �;���`���M�i �/�2 �H�� �+�Q�?�û�b�B�Q�M �/�2�b �/�B�z�û�`�2�M�i�2�b �T���`�i�B�2�b �/�m �/�û�p�2�H�Q�T�T�2�K�2�M�i�X �G��
�i�Q�i���H�B�i�û �/�2�b �T�Q�B�M�i�b �2�b�b�2�M�i�B�2�H�b �/�2 �+�?���[�m�2 �/�Q�+�m�K�2�M�i �/�Q�B�p�2�M�i ���i�`�2 �+�Q�M�7�`�Q�M�i�û�b �/���M�b �+�?���[�m�2 �T���`�i�B�2 �/�m
�/�û�p�2�H�Q�T�T�2�K�2�M�i �2�i �/�Q�B�p�2�M�i �T���` ���B�H�H�2�m�`�b ���i�`�2 �+�Q�M�p�2�M���#�H�2�K�2�M�i �?�B�û�`���`�+�?�B�b�û�b�X
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12.3.2. Sur le plan linguistique
�G�ö���m�i�`�2 �p�Q�H�2�i �/�m �#���`���K�2 �+�Q�M�+�2�`�M�2 �H�� �+�Q�K�T�û�i�2�M�+�2 �H�B�M�;�m�B�b�i�B�[�m�2�X �G�� �#�Q�M�M�2 �K���W�i�`�B�b�2 �/�2 �H�� �H���M�;�m�2
�2�b�T���;�M�Q�H�2 �2�b�i �m�M�2 �+�Q�M�/�B�i�B�Q�M �M�û�+�2�b�b���B�`�2 �¨ �H�� �`�û�m�b�b�B�i�2 �/�2 �+�2�i�i�2 �û�T�`�2�m�p�2�X

�G�2 �H�2�t�B�[�m�2 �;�û�M�û�`���H �2�b�i ���b�b�2�x �#�B�2�M �K���W�i�`�B�b�û�X �1�M �`�2�p���M�+�?�2�- �H�2�b �#���`�#���`�B�b�K�2�b�- �;���H�H�B�+�B�b�K�2�b �2�i �K���K�2
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�K���M�[�m���M�i �/�ö�m�M �H�B�2�M �b�m�{�b���K�K�2�M�i �û�i�`�Q�B�i ���p�2�+ �H�2�b �[�m�2�b�i�B�Q�M�b �/�2 �7�Q�M�/ �b�Q�m�H�2�p�û�2�b �T���` �H�2 �/�Q�b�b�B�2�`�X

�G�2 �D�m�`�v �`���T�T�2�H�H�2 �[�m�ö�B�H �M�ö�2�t�B�b�i���B�i �T���b �m�M�2 �m�M�B�[�m�2 �T�`�Q�#�H�û�K���i�B�[�m�2 �T�Q�b�b�B�#�H�2�- �M�B �m�M�2 �b�2�m�H�2 �K���M�B���`�2
�/�2 �?�B�û�`���`�+�?�B�b�2�` �H�2�b �B�M�7�Q�`�K���i�B�Q�M�b�X �L�û���M�K�Q�B�M�b�- �m�M�2 �T�`�Q�#�H�û�K���i�B�[�m�2 �T�2�`�i�B�M�2�M�i�2 �M�2 �T�Q�m�p���B�i �b�2 �`�û�@
�/�m�B�`�2 �¨ �m�M�2 �b�B�K�T�H�2 �û�p�Q�+���i�B�Q�M �/�2�b �2�z�2�i�b �/�2�b �`�û�b�2���m�t �b�Q�+�B���m�t�- �¨ �H�� �K�2�M�i�B�Q�M �/�m �i���m�t �/�ö�B�H�H�2�i�i�`�B�b�K�2
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�7�Q�M�+�i�B�Q�M�M�2�H �2�M �A�i���H�B�2�- �Q�m �2�M�+�Q�`�2 �¨ �H�� �/�B�z�m�b�B�Q�M �/�2�b �7���F�2 �M�2�r�b�X �1�H�H�2 �/�2�p���B�i ���m �+�Q�M�i�`���B�`�2 ���`�i�B�+�m�H�2�` �H�ö�2�M�@
�b�2�K�#�H�2 �/�2�b �/�B�K�2�M�b�B�Q�M�b ���#�Q�`�/�û�2�b �/���M�b �H�2 �+�Q�`�T�m�b �, �H�ö�B�H�H�2�i�i�`�B�b�K�2 �7�Q�M�+�i�B�Q�M�M�2�H�- �H�2�b �T�`�Q�}�H�b �b�Q�+�B�Q�H�Q�;�B�[�m�2�b
�+�Q�M�+�2�`�M�û�b�- �H�ö�B�K�T���+�i �/�2�b �i�2�+�?�M�Q�H�Q�;�B�2�b �M�m�K�û�`�B�[�m�2�b �b�m�` �H�2�b �+���T���+�B�i�û�b �+�Q�;�M�B�i�B�p�2�b�- �2�i �H�2�b �K�û�+���M�B�b�K�2�b
�/�2 �K���M�B�T�m�H���i�B�Q�M �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M�X

�*�2�`�i���B�M�2�b �+�Q�T�B�2�b �Q�M�i �û�i�û �T�û�M���H�B�b�û�2�b �T���` �m�M�2 �K���m�p���B�b�2 �?�B�û�`���`�+�?�B�b���i�B�Q�M �/�2�b �B�M�7�Q�`�K���i�B�Q�M�b�- �K�2�i�i���M�i
�H�ö���+�+�2�M�i �b�m�` �/�2�b ���b�T�2�+�i�b �b�2�+�Q�M�/���B�`�2�b ���m �/�û�i�`�B�K�2�M�i �/�2�b �B�/�û�2�b �2�b�b�2�M�i�B�2�H�H�2�b �/�m �/�Q�b�b�B�2�`�X �P�M �M�Q�i�2 �T���`
���B�H�H�2�m�`�b �[�m�2 �T�H�m�b�B�2�m�`�b �+���M�/�B�/���i�b �M�ö�Q�M�i �T���b �B�M�i�û�;�`�û �H�� �`�û�~�2�t�B�Q�M �b�m�` �H�ö�B�K�T���+�i �û�p�Q�H�m�i�B�7 �2�i �+�Q�;�M�B�i�B�7 �/�2�b
�i�2�+�?�M�Q�H�Q�;�B�2�b�- �[�m�B �B�M�p�B�i���B�i �T�Q�m�`�i���M�i �¨ �m�M�2 �K�B�b�2 �2�M �T�2�`�b�T�2�+�i�B�p�2 �T�H�m�b �H���`�;�2 �/�2 �H�ö�B�M�i�2�H�H�B�;�2�M�+�2 �?�m�K���B�M�2
�2�i �/�2�b �i�`���M�b�7�Q�`�K���i�B�Q�M�b �b�Q�+�B�û�i���H�2�b �� �m�M ���M�;�H�2 �[�m�B ���m�`���B�i �T�m �+�Q�M�b�B�/�û�`���#�H�2�K�2�M�i �2�M�`�B�+�?�B�` �H�2�m�` ���M���H�v�b�2�X

�.�2 �T�H�m�b�- �H�� �`�û�7�û�`�2�M�+�2 �¨ �l�K�#�2�`�i�Q�1�+�Q�- �#�B�2�M �[�m�2 �T�2�`�i�B�M�2�M�i�2 �T�Q�m�` �B�H�H�m�b�i�`�2�` �H�2 �/�û�}�+�B�i �+�m�H�i�m�`�2�H �2�M�;�2�M�@
�/�`�û �T���` �H�2�b �`�û�b�2���m�t �b�Q�+�B���m�t�- �� �b�Q�m�p�2�M�i �û�i�û ���#�Q�`�/�û�2 �/�2 �K���M�B���`�2 �b�m�T�2�`�}�+�B�2�H�H�2 �Q�m �b�B�K�T�H�2�K�2�M�i �+�B�i�û�2
�b���M�b �p�û�`�B�i���#�H�2 �+�Q�K�K�2�M�i���B�`�2 �+�`�B�i�B�[�m�2�X

�§ �H�ö�B�M�p�2�`�b�2�- �H�2�b �K�2�B�H�H�2�m�`�2�b �+�Q�T�B�2�b �Q�M�i �T�`�Q�T�Q�b�û �m�M�2 �T�`�Q�#�H�û�K���i�B�b���i�B�Q�M �}�M�2�- �+�Q�?�û�`�2�M�i�2 �2�i �#�B�2�M �b�i�`�m�+�@
�i�m�`�û�2�- �B�M�i�û�;�`���M�i �H�ö�2�M�b�2�K�#�H�2 �/�2�b �/�Q�+�m�K�2�M�i�b �2�i �7���B�b���M�i �û�K�2�`�;�2�` �H�2�b �H�B�2�M�b�- �H�2�b �i�2�M�b�B�Q�M�b �2�i �H�2�b �+�Q�M�i�`���@
�/�B�+�i�B�Q�M�b �2�M�i�`�2 �H�2�b �/�B�z�û�`�2�M�i�b �T�Q�B�M�i�b �/�2 �p�m�2 �2�t�T�`�B�K�û�b�X

�1�M�}�M�- �H�� �K���W�i�`�B�b�2 �/�2 �H�� �H���M�;�m�2 �2�i �H�� �`�B�+�?�2�b�b�2 �/�m �p�Q�+���#�m�H���B�`�2 �û�i���B�2�M�i �b�Q�m�p�2�M�i �T�`�Q�+�?�2�b �/�2 �+�2�H�H�2�b
�/�ö�m�M �B�i���H�B�2�M �M���i�B�7�- �+�Q�M�i�`�B�#�m���M�i �¨ �H�� �+�H���`�i�û �2�i �¨ �H�� �~�m�B�/�B�i�û �/�m �T�`�Q�T�Q�b�X �Z�m�2�H�[�m�2�b �+�Q�T�B�2�b �Q�M�i �M�û���M�@
�K�Q�B�M�b �û�i�û �T�û�M���H�B�b�û�2�b �2�M �`���B�b�Q�M �/�2 �/�B�{�+�m�H�i�û�b �H�B�M�;�m�B�b�i�B�[�m�2�b �M�Q�i���K�K�2�M�i �;�`���K�K���i�B�+���H�2�b�- �H�2�t�B�+���H�2�b �2�i
�Q�`�i�?�Q�;�`���T�?�B�[�m�2�b�- �/�ö�m�M �K���M�[�m�2 �/�2 �+�H���`�i�û �/���M�b �H�ö�2�t�T�`�2�b�b�B�Q�M �/�2�b �B�/�û�2�b�- ���B�M�b�B �[�m�2 �/�ö�m�M�2 �Q�`�;���M�B�b���i�B�Q�M
�/�û�}�+�B�2�M�i�2 �/�2�b ���`�;�m�K�2�M�i�b�X

13.3. Commentaires sur les réponses apportées et conseils aux
candidats

�G�� �K���W�i�`�B�b�2 �/�2 �H�� �K�û�i�?�Q�/�Q�H�Q�;�B�2 �/�2 �H�� �b�v�M�i�?���b�2 �/�2�K�2�m�`�2 �m�M�2 �+�Q�K�T�û�i�2�M�+�2 �7�Q�M�/���K�2�M�i���H�2 �T�Q�m�`
���#�Q�`�/�2�` ���p�2�+ �b�m�+�+���b �+�2�i�i�2 �û�T�`�2�m�p�2�X �l�M�2 �#�Q�M�M�2 �b�i�`�m�+�i�m�`���i�B�Q�M �/�m �i�2�t�i�2�- �m�M�2 �Q�`�;���M�B�b���i�B�Q�M �`�B�;�Q�m�`�2�m�b�2
�/�2�b �B�/�û�2�b �2�i �H�� �+���T���+�B�i�û �¨ �K�2�i�i�`�2 �2�M �`�2�H���i�B�Q�M �H�2�b �/�Q�+�m�K�2�M�i�b �b�Q�M�i �/�2�b �+�`�B�i���`�2�b �2�b�b�2�M�i�B�2�H�b�X

�G�2 �D�m�`�v �� �+�Q�M�b�i���i�û�- �/���M�b �H�ö�2�M�b�2�K�#�H�2�- �m�M�2 �#�Q�M�M�2 �Q�`�;���M�B�b���i�B�Q�M �/�2�b �i�2�t�i�2�b �, �H�� �K���D�Q�`�B�i�û �/�2�b �+�Q�T�B�2�b
�T�`�û�b�2�M�i�2�M�i �m�M�2 �b�i�`�m�+�i�m�`�2 �+�H���B�`�2 �2�i �m�M �/�û�p�2�H�Q�T�T�2�K�2�M�i �;�H�Q�#���H�2�K�2�M�i �~�m�B�/�2�X �G�2�b �K�2�B�H�H�2�m�`�2�b �b�v�M�i�?���b�2�b
�B�M�i���;�`�2�M�i �H�2�b �/�Q�+�m�K�2�M�i�b ���p�2�+ �/�B�b�+�2�`�M�2�K�2�M�i�- �û�p�B�i�2�M�i �H�2�b �`�û�T�û�i�B�i�B�Q�M�b �2�i �K�2�i�i�2�M�i �2�M �p���H�2�m�` �H�2�b �H�B�2�M�b
�i�?�û�K���i�B�[�m�2�b �2�i ���`�;�m�K�2�M�i���i�B�7�b�X

�G�ö�B�M�i�`�Q�/�m�+�i�B�Q�M �2�b�i �b�Q�m�p�2�M�i �#�B�2�M �+�Q�M�b�i�`�m�B�i�2 �c �+�2�T�2�M�/���M�i�- �+�2�`�i���B�M�b �+���M�/�B�/���i�b �b�2 �H�B�K�B�i�2�M�i �¨ �m�M�2 �T�`�û�@
�b�2�M�i���i�B�Q�M �/�2�b�+�`�B�T�i�B�p�2 �/�m �b�m�D�2�i�- �b���M�b �p�û�`�B�i���#�H�2 �T�`�Q�#�H�û�K���i�B�b���i�B�Q�M�X �A�H �2�b�i �B�K�T�Q�`�i���M�i �/�2 �`���T�T�2�H�2�` �[�m�2
�H�� �T�`�Q�#�H�û�K���i�B�[�m�2 �M�2 �b�2 �`�û�b�m�K�2 �T���b �¨ �m�M�2 �`�2�7�Q�`�K�m�H���i�B�Q�M �/�2�b �i�B�i�`�2�b �/�2�b �/�Q�+�m�K�2�M�i�b�- �K���B�b �[�m�ö�2�H�H�2
�/�Q�B�i �7���B�`�2 �û�K�2�`�;�2�` �/�2�b �2�M�D�2�m�t �Q�m �/�2�b �T�Q�B�M�i�b �/�2 �p�m�2 �+�Q�M�i�`���b�i�û�b�- �T�`�û�T���`���M�i ���B�M�b�B �H�2 �H�2�+�i�2�m�` ���m
�/�û�p�2�H�Q�T�T�2�K�2�M�i �[�m�B �b�m�B�i�X

�.���M�b �+�2�`�i���B�M�b �+���b�- �K���H�;�`�û �m�M�2 �T�`�Q�#�H�û�K���i�B�[�m�2 �T�2�`�i�B�M�2�M�i�2�- �H�2 �i�`���B�i�2�K�2�M�i �/�2�b �/�Q�+�m�K�2�M�i�b �`�2�b�i�2
�T���`�i�B�2�H�- ���p�2�+ �m�M�2 �7�Q�+���H�B�b���i�B�Q�M �2�t�+�2�b�b�B�p�2 �b�m�` �m�M �b�2�m�H �i�2�t�i�2 �Q�m �m�M �b�2�m�H ���t�2 �i�?�û�K���i�B�[�m�2�X �A�H �2�b�i �2�b�b�2�M�i�B�2�H
�/�2 �+�Q�M�b�2�`�p�2�` �m�M�2 �p�B�b�B�Q�M �/�ö�2�M�b�2�K�#�H�2 �, �+�?���[�m�2 �/�Q�+�m�K�2�M�i �+�Q�M�i�`�B�#�m�2 �¨ �H�� �`�B�+�?�2�b�b�2 �/�m �/�Q�b�b�B�2�` �2�i �/�Q�B�i
�i�`�Q�m�p�2�` �b�� �T�H���+�2 �/���M�b �H�ö���`�;�m�K�2�M�i���i�B�Q�M�X

�G�2 �D�m�`�v �� �û�;���H�2�K�2�M�i �`�2�H�2�p�û �m�M �M�Q�K�#�`�2 �b�B�;�M�B�}�+���i�B�7 �/�ö�2�`�`�2�m�`�b �H�B�M�;�m�B�b�i�B�[�m�2�b �`�û�+�m�`�`�2�M�i�2�b�- �T���`�K�B �H�2�b�@
�[�m�2�H�H�2�b �, �7���m�i�2�b �/�ö�Q�`�i�?�Q�;�`���T�?�2�- �T�Q�M�+�i�m���i�B�Q�M �K���H �m�i�B�H�B�b�û�2 �p�Q�B�`�2 ���#�b�2�M�i�2�- �+���H�[�m�2�b �/�m �7�`���M�Ï���B�b�- �/�2
�H�ö�2�b�T���;�M�Q�H �Q�m �/�2 �H�ö���M�;�H���B�b�- �+�Q�M�b�i�`�m�+�i�B�Q�M�b �b�v�M�i���t�B�[�m�2�b �K���H���/�`�Q�B�i�2�b �2�i �2�K�T�H�Q�B �B�M���T�T�`�Q�T�`�B�û �/�m �p�Q�@
�+���#�m�H���B�`�2�X �.�2�b �/�B�{�+�m�H�i�û�b �T�2�`�b�B�b�i�2�M�i �û�;���H�2�K�2�M�i �b�m�` �/�2�b �T�Q�B�M�i�b �H�B�M�;�m�B�b�i�B�[�m�2�b �/�2 �#���b�2�- �i�2�H�b �[�m�2 �,
�H�ö�m�b���;�2 �/�2�b �T�`�û�T�Q�b�B�i�B�Q�M�b �b�B�K�T�H�2�b �2�i �+�Q�M�i�`���+�i�û�2�b�- �H�2�b �H�Q�+�m�i�B�Q�M�b �p�2�`�#���H�2�b �+�Q�m�`���M�i�2�b�- �H�2�b ���/�D�2�+�i�B�7�b �/�2
�/�2�m�t�B���K�2 �i�v�T�2�- �H�� �/�B�b�i�B�M�+�i�B�Q�M �2�M�i�`�2�?�K�Q�H�i�Q�@���/�D�2�+�i�B�7 �2�i ���/�p�2�`�#�2�- �H�2�b �M�Q�K�b �B�M�p���`�B���#�H�2�b�- �H�ö���+�+�Q�`�/
�M�Q�K �f ���/�D�2�+�i�B�7 �2�i �H�ö�m�b���;�2 �+�Q�`�`�2�+�i �/�m �b�m�#�D�Q�M�+�i�B�7�X �J���K�2 �b�B �+�2�b �B�K�T�2�`�7�2�+�i�B�Q�M�b �M�2 �+�Q�K�T�`�Q�K�2�i�i�2�M�i
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�T���b �i�Q�m�D�Q�m�`�b �H�� �+�Q�K�T�`�û�?�2�M�b�B�Q�M �;�H�Q�#���H�2 �/�m �i�2�t�i�2�- �2�H�H�2�b �M�m�B�b�2�M�i �b�Q�m�p�2�M�i �¨ �b�� �~�m�B�/�B�i�û�X �.���M�b �H�2�b �+���b
�H�2�b �T�H�m�b �+�`�B�i�B�[�m�2�b�- �+�2�b �2�`�`�2�m�`�b �b�ö���+�+�Q�K�T���;�M�2�M�i �/�ö�m�M�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M �7�`���;�K�2�M�i���B�`�2 �/�2�b �+�Q�M�i�2�M�m�b�-
�/�ö�m�M�2 �b�i�`�m�+�i�m�`�2 �7���B�#�H�2 �2�i �/�ö�m�M �H�2�t�B�[�m�2 �H�B�K�B�i�û �Q�m �B�M���/���T�i�û�X �.�2�b �Q�m�#�H�B�b �Q�M�i �û�;���H�2�K�2�M�i �û�i�û �M�Q�i�û�b�-
�M�Q�i���K�K�2�M�i �H�ö���#�b�2�M�+�2 �/�2 �i�B�i�`�2 �Q�m �/�m �+�Q�K�T�i���;�2 �}�M���H �/�2�b �K�Q�i�b�X
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�H�B�i�i�û�`���H�2�K�2�M�i �/�2�b �/�Q�+�m�K�2�M�i�b �/�m �/�Q�b�b�B�2�`�X �A�H �+�Q�M�p�B�2�M�i �/�2 �`���T�T�2�H�2�` �[�m�2 �H�ö�2�t�2�`�+�B�+�2 �/�2 �H�� �b�v�M�i�?���b�2
�B�K�T�H�B�[�m�2 �m�M �i�`���p���B�H �T�2�`�b�Q�M�M�2�H �/�2 �`�2�7�Q�`�K�m�H���i�B�Q�M �2�i �/�2 �K�B�b�2 �2�M �`�2�H���i�B�Q�M �/�2�b �B�/�û�2�b�X �G�2�b �+���M�/�B�/���i�b
�/�Q�B�p�2�M�i �û�p�B�i�2�` �H�� �T���`���T�?�`���b�2 �T���b�b�B�p�2 �2�i �T�`�B�p�B�H�û�;�B�2�` �m�M�2 �`�û�û�+�`�B�i�m�`�2 �T�2�`�b�Q�M�M�2�H�H�2 �[�m�B �û�i���#�H�B�i �/�2�b �H�B�2�M�b
�2�M�i�`�2 �H�2�b �û�H�û�K�2�M�i�b�X �G�Q�`�b�[�m�2 �H�ö�Q�M �D�m�;�2 �m�M�2 �+�B�i���i�B�Q�M �/�B�`�2�+�i�2 �M�û�+�2�b�b���B�`�2�- �B�H �2�b�i �Q�#�H�B�;���i�Q�B�`�2 �/�2 �H�ö�2�M�+���/�`�2�`
�/�2 �;�m�B�H�H�2�K�2�i�b �2�i �/�ö�2�M �B�M�/�B�[�m�2�` �+�H���B�`�2�K�2�M�i �H�� �b�Q�m�`�+�2�X

�G�2�b �+�Q�T�B�2�b �H�2�b �T�H�m�b �+�Q�M�p���B�M�+���M�i�2�b �b�2 �/�B�b�i�B�M�;�m�2�M�i �T���` �m�M�2 �;�`���M�/�2 �`�B�+�?�2�b�b�2 �H�2�t�B�+���H�2�- �m�M�2 �p���`�B�û�i�û
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�T�`�2�b�b�B�Q�M�b �B�/�B�Q�K���i�B�[�m�2�b �B�i���H�B�2�M�M�2�b�X �P�M�i �û�;���H�2�K�2�M�i �û�i�û �T���`�i�B�+�m�H�B���`�2�K�2�M�i ���T�T�`�û�+�B�û�2�b �H�2�b �+�Q�T�B�2�b �[�m�B�-
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�/�m �/�Q�b�b�B�2�`�X
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�/�2�b �/�Q�+�m�K�2�M�i�b�X

�1�M�}�M�- �H�2 �D�m�`�v �2�M�+�Q�m�`���;�2 �p�B�p�2�K�2�M�i �H�2�b �7�m�i�m�`�b �+���M�/�B�/���i�b �¨ �b�2 �T�`�û�T���`�2�` �2�M �b�ö�2�t�2�`�Ï���M�i �`�û�;�m�H�B���`�2�@
�K�2�M�i �¨ �H�� �`�û�/���+�i�B�Q�M �/�2 �b�v�M�i�?���b�2�b�- �2�M �b�ö�2�M�i�`���W�M���M�i �¨ �`�2�T�û�`�2�` �H�2�b �û�H�û�K�2�M�i�b �2�b�b�2�M�i�B�2�H�b �/�ö�m�M �i�2�t�i�2
�2�i �¨ �H�2�b �Q�`�;���M�B�b�2�` �/�2 �K���M�B���`�2 �H�Q�;�B�[�m�2�X �G�� �H�2�+�i�m�`�2 �`�û�;�m�H�B���`�2 �/�2 �H�� �T�`�2�b�b�2�- �/�ö�2�b�b���B�b �2�i �/�ö�Q�m�p�`���;�2�b
�/�2 �+�m�H�i�m�`�2 �;�û�M�û�`���H�2 �+�Q�M�b�i�B�i�m�2 �m�M �2�t�+�2�H�H�2�M�i �K�Q�v�2�M �/�ö�2�M�`�B�+�?�B�` �b�Q�M �p�Q�+���#�m�H���B�`�2�- �/�ö���T�T�`�Q�7�Q�M�/�B�` �b��
�+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�2�b �2�M�D�2�m�t �+�Q�M�i�2�K�T�Q�`���B�M�b �2�i �/�ö���K�û�H�B�Q�`�2�` �b�Q�M �2�t�T�`�2�b�b�B�Q�M �û�+�`�B�i�2�X �A�H �2�b�i �i�Q�m�i ���m�b�b�B
�B�K�T�Q�`�i���M�i �/�ö���+�[�m�û�`�B�` �m�M �M�B�p�2���m �H�B�M�;�m�B�b�i�B�[�m�2 �b�Q�H�B�/�2 �b�m�` �H�2 �T�H���M �;�`���K�K���i�B�+���H �2�i �T�`�B�p�B�H�û�;�B�2�` �m�M�2
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�G�� �+�Q�M�7�`�Q�M�i���i�B�Q�M �2�M�i�`�2 �/�B�z�û�`�2�M�i�b �i�2�t�i�2�b �i�`���B�i���M�i �/�ö�m�M �K���K�2 �b�m�D�2�i �T�2�m�i �û�;���H�2�K�2�M�i �b�ö���p�û�`�2�` �m�M
�2�t�2�`�+�B�+�2 �T�`�û�+�B�2�m�t �T�Q�m�` ���T�T�`�2�M�/�`�2 �¨ �B�/�2�M�i�B�}�2�` �T�H�m�b �}�M�2�K�2�M�i �H�2�b �T�Q�B�M�i�b �/�2 �p�m�2 �2�i �¨ �û�i���#�H�B�` �/�2�b
�H�B�2�M�b �2�M�i�`�2 �H�2�b �/�Q�+�m�K�2�M�i�b�X �*�ö�2�b�i �T�`�û�+�B�b�û�K�2�M�i �/���M�b �+�2�i�i�2 �+���T���+�B�i�û �¨ �7���B�`�2 �/�B���H�Q�;�m�2�` �H�2�b �b�Q�m�`�+�2�b �[�m�2
�`�û�b�B�/�2 �H�� �+�H�û �/�2 �+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�2 �H�� �H�Q�;�B�[�m�2 �/�2 �H�� �b�v�M�i�?���b�2 �/�2 �/�Q�b�b�B�2�`�X

13.4. Conclusion
�l�M�2 �;�`���M�/�2 �T���`�i�B�2 �/�2�b �+���M�/�B�/���i�b �� �û�i�û �+���T���#�H�2 �/�2 �T�`�Q�T�Q�b�2�` �m�M�2 �b�v�M�i�?���b�2 �#�B�2�M ���`�i�B�+�m�H�û�2�- �`�2�~�û�i���M�i
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14. Portugais

14.1. Introduction
�*�2�i�i�2 ���M�M�û�2�- �M�Q�m�b ���p�Q�M�b �T�`�Q�T�Q�b�û �[�m���i�`�2 �/�Q�+�m�K�2�M�i�b �b�m�` �H�� �7�2�K�K�2 �/���M�b �H�� �b�Q�+�B�û�i�û ���+�i�m�2�H�H�2�X ���p�2�+
�m�M�2 �H�2�+�i�m�`�2 ���i�i�2�M�i�B�p�2�- �H�2 �+���M�/�B�/���i �T�Q�m�p���B�i �+�Q�K�T�`�2�M�/�`�2 �H�2�b �T�`�B�M�+�B�T���m�t �2�M�D�2�m�t �H�B�û�b ���m �i�?���K�2�X

�L�Q�m�b ���p�Q�M�b �2�m �+�Q�K�K�2 �/�Q�+�m�K�2�M�i�b �,

�� �m�M�2 �B�M�i�2�`�p�B�2�r ���p�2�+ �_�Q�b���J�Q�M�i�2�`�Q�- �/���M�b �H���[�m�2�H�H�2 �2�H�H�2 �T���`�H�2 �/�2 �b�Q�M �H�B�p�`�2 �[�m�B �2�b�b���B�2 �/�2
�K�2�i�i�`�2 �H�� �H�m�K�B���`�2 �b�m�` �H�2�b �7�2�K�K�2�b �H�Q�M�;�i�2�K�T�b �Q�m�#�H�B�û�2�b �/���M�b �H�ö�?�B�b�i�Q�B�`�2 �c

�� �m�M �2�t�i�`���B�i �/�2 �b�Q�M�/���;�2 �`�û���H�B�b�û ���m �"�`�û�b�B�H �2�M �k�y�k�k �K�Q�M�i�`���M�i �[�m�2 �H�2�b �7�2�K�K�2�b �`�2�b�i�2�M�i �+�2�H�H�2�b �[�m�B
�b�ö�Q�+�+�m�T�2�M�i �/�2 �H�� �T�H�m�T���`�i �/�2�b �i�•�+�?�2�b �K�û�M���;���`�2�b�- �b���m�7 �[�m���M�/ �B�H �b�ö���;�B�i �/�m �#�`�B�+�Q�H���;�2 �c

�� �m�M �2�t�i�`���B�i �/�ö���`�i�B�+�H�2 �b�m�`�J��� �̀i�� �- �û�H�m�2 �+�B�M�[ �7�Q�B�b �K�2�B�H�H�2�m�`�2 �7�Q�Q�i�#���H�H�2�m�b�2 �/�m �K�Q�M�/�2�- �2�i �[�m�2�-
�K���H�;�`�û �+�2�H���- �T�2�`�b�Q�M�M�2 �M�2 �H�m�B �T�`�Q�T�Q�b�2 �m�M �b���H���B�`�2 �û�[�m�B�p���H�2�M�i �¨ �+�2�m�t �/�Q�M�M�û�b ���m�t �7�Q�Q�i�#���H�H�2�m�`�b
�K�Q�B�M�b �[�m���H�B�}�û�b �c

�� �2�i �m�M �/�2�b�b�B�M �/�ö���H�2�t���M�/�`�2�"�2�+�F�K�2�i�i���M�i �2�M �b�+���M�2 �H�2 �T�2�`�b�Q�M�M���;�2���`�K���M�/�B�M�?�Q�- �Q�M �H�ö�Q�M
�p�Q�B�i �m�M�2 �T�2�i�B�i�2 �}�H�H�2 �[�m�B �b�2 �/�2�K���M�/�2 �b�B �H�2�b �+�Q�K�T�H�B�K�2�M�i�b �7���B�i�b ���m�t �7�2�K�K�2�b �T�Q�m�`�`���B�2�M�i ���H�H�2�`
���m�@�/�2�H�¨ �/�2�b ���T�T���`�2�M�+�2�b�X

14.2. Analyse globale des résultats
�.���M�b �H�ö�2�M�b�2�K�#�H�2�- �H�2�b �+���M�/�B�/���i�b �Q�M�i �b�m �#�B�2�M ���T�T�`�û�?�2�M�/�2�` �H�2�b �2�M�D�2�m�t �T�`�B�M�+�B�T���m�t �/�2�b �/�Q�+�m�K�2�M�i�b
�2�i �Q�M�i �T�m �`�2�b�i�B�i�m�2�` �m�M�2 �#�Q�M�M�2 �b�v�M�i�?���b�2 �/���M�b �m�M�2 �H���M�;�m�2 �;�H�Q�#���H�2�K�2�M�i �+�Q�`�`�2�+�i�2�X �l�M�2 �T���`�i�B�2 �/�2�b
�+���M�/�B�/���i�b �K���W�i�`�B�b�2 �#�B�2�M �H�2�b �2�t�B�;�2�M�+�2�b �K�û�i�?�Q�/�Q�H�Q�;�B�[�m�2�b �/�2 �H�� �b�v�M�i�?���b�2 �2�i �b�ö�2�z�Q�`�+�2 �/�2 �+�Q�M�b�i�`�m�B�`�2
�m�M �i�2�t�i�2 �+�Q�?�û�`�2�M�i �2�i �+���T�i�B�p���M�i �¨ �H�B�`�2�X

�*�Q�K�K�2 �H�ö���M�M�û�2 �/�2�`�M�B���`�2�- �H�2 �D�m�`�v �b�B�;�M���H�2 �[�m�2 �+�2�`�i���B�M�2�b �+�Q�T�B�2�b �K���M�[�m�2�M�i �/�ö�m�M �T�2�m �/�2 �`�B�;�m�2�m�` �2�M
�+�2 �[�m�B �+�Q�M�+�2�`�M�2 �H�� �b�i�`�m�+�i�m�`���i�B�Q�M�- �+�ö�2�b�i�@�¨�@�/�B�`�2�- �[�m�2�H�[�m�2�b �B�M�7�Q�`�K���i�B�Q�M�b �b�Q�M�i �K���H �b�i�`�m�+�i�m�`�û�2�b �Q�m �T���b
���b�b�2�x �2�t�T�H�Q�B�i�û�2�b�X �*�2�`�i���B�M�b �+���M�/�B�/���i�b �b�2 �+�Q�M�+�2�M�i�`�2�M�i �2�b�b�2�M�i�B�2�H�H�2�K�2�M�i �b�m�` �H�ö���`�i�B�+�H�2 �2�i �H�ö�B�M�i�2�`�p�B�2�r �2�i
�Q�m�#�H�B�2�M�i �H�2�b �B�M�7�Q�`�K���i�B�Q�M�b �B�K�T�Q�`�i���M�i�2�b �[�m�B �T�Q�`�i�2�M�i �b�m�` �H�2 �b�Q�M�/���;�2 �2�i �H�2 �/�2�b�b�B�M�- �K���H �2�t�T�H�Q�B�i�û�b �Q�m �¨
�T�2�B�M�2 �+�B�i�û�b�X

�1�M �+�2 �[�m�B �+�Q�M�+�2�`�M�2 �H�� �K���W�i�`�B�b�2 �/�2 �H�� �H���M�;�m�2 �2�i �/�m �H�2�t�B�[�m�2�- �H�2 �D�m�`�v �i�B�2�M�i �¨ �7�û�H�B�+�B�i�2�` �H�2�b �+���M�/�B�/���i�b�- �+���`
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15. Russe
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���+�+�B�/�2�M�i�2�H�H�2�K�2�M�i�- �2�i �H�2�b �K�û�/�2�+�B�M�b �b�2 �+�Q�M�i�2�M�i�2�M�i �/�ö���+�+�2�T�i�2�` �+�2�b �2�t�T�H�B�+���i�B�Q�M�b �b���M�b �+�?�2�`�+�?�2�` �¨ �+�`�2�m�@
�b�2�` �/���p���M�i���;�2�X �*�2�i�i�2 ���i�i�B�i�m�/�2 �+�Q�M�i�`�B�#�m�2 ���m �b�B�H�2�M�+�2 �[�m�B �2�M�i�Q�m�`�2 �+�2�b �p�B�Q�H�2�M�+�2�b�X �G�ö���#�b�2�M�+�2 �/�2 �/�û�#���i
�T�m�#�H�B�+�- �H�� �#���M���H�B�b���i�B�Q�M �/�m �T�?�û�M�Q�K���M�2 �2�i �H�ö�B�M�/�B�z�û�`�2�M�+�2 �/�2�b �B�M�b�i�B�i�m�i�B�Q�M�b �2�K�T���+�?�2�M�i �m�M�2 �p�û�`�B�i���#�H�2
�T�`�B�b�2 �/�2 �+�Q�M�b�+�B�2�M�+�2 �+�Q�H�H�2�+�i�B�p�2�- �2�i �2�M�i�`�2�i�B�2�M�M�2�M�i �m�M �+�H�B�K���i �/�ö�B�K�T�m�M�B�i�û �/���M�b �H�2�[�m�2�H �H�2�b ���;�`�2�b�b�2�m�`�b
�+�Q�M�i�B�M�m�2�M�i �/�ö���;�B�` �b���M�b �+�`���B�M�i�2 �/�2 �b���M�+�i�B�Q�M�b�X

�.���M�b �H�2 �[�m���i�`�B���K�2 �/�Q�+�m�K�2�M�i�- �T�m�#�H�B�û �H�2 �R�8 �D�m�B�M �k�y�k�9 �b�m�` �r�r�r�X�;���x�2�i���X�`�m�- �L�B�M�� �P�b�i���M�B�M���- �T�`�û�b�B�@
�/�2�M�i�2 �/�m �+�Q�K�B�i�û �/�2 �H�� �.�Q�m�K�� �T�Q�m�` �H�2�b �[�m�2�b�i�B�Q�M�b �/�2 �H�� �7���K�B�H�H�2�- �/�2�b �7�2�K�K�2�b �2�i �/�2�b �2�M�7���M�i�b�- �D�m�b�i�B�}�2
�H�2 �`�2�7�m�b �/�ö���/�Q�T�i�2�` �m�M�2 �H�Q�B �b�T�û�+�B�}�[�m�2 �b�m�` �H�2�b �p�B�Q�H�2�M�+�2�b �/�Q�K�2�b�i�B�[�m�2�b�- �2�b�i�B�K���M�i �[�m�2 �H�2 �*�Q�/�2 �T�û�M���H
�2�M �p�B�;�m�2�m�` �2�b�i �b�m�{�b���M�i�X �*�2 �/�B�b�+�Q�m�`�b �K�2�i �2�M �H�m�K�B���`�2 �m�M�2 �+�2�`�i���B�M�2 �7�Q�`�K�2 �/�2 �/�û�M�B �T�Q�H�B�i�B�[�m�2�- �2�M
�B�M�b�B�b�i���M�i �/���p���M�i���;�2 �b�m�` �H�2�b �p���H�2�m�`�b �i�`���/�B�i�B�Q�M�M�2�H�H�2�b �2�i �H�� �b�i���#�B�H�B�i�û �7���K�B�H�B���H�2 �[�m�2 �b�m�` �H�� �T�`�Q�i�2�+�i�B�Q�M
�/�2�b �p�B�+�i�B�K�2�b�X
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�G�2 �+�B�M�[�m�B���K�2 ���`�i�B�+�H�2�- �T���`�m �H�2 �R�9 �D���M�p�B�2�` �k�y�k�R �b�m�` �r�r�r�X�+�m�`�`�2�M�i�i�B�K�2�X�i�p�- �`�2�H���i�2 �m�M�2 �/�û�+�B�b�B�Q�M �?�B�b�@
�i�Q�`�B�[�m�2 �/�2 �H�� �*�Q�m�` �2�m�`�Q�T�û�2�M�M�2 �/�2�b �/�`�Q�B�i�b �/�2 �H�ö�?�Q�K�K�2�- �[�m�B �� �+�Q�M�/���K�M�û �H�� �_�m�b�b�B�2 �T�Q�m�` �B�M���+�i�B�Q�M
�/���M�b �H�ö���z���B�`�2 �/�2 �J���`�;���`�B�i�� �:�`���+�?�2�p���- �m�M�2 �7�2�K�K�2 �K�m�i�B�H�û�2 �T���` �b�Q�M �K���`�B�X �*�2 �D�m�;�2�K�2�M�i �b�Q�m�H�B�;�M�2 �H��
�`�2�b�T�Q�M�b���#�B�H�B�i�û �/�2 �H�ö�ú�i���i �2�i �`�2�[�m�B�2�`�i �H�� �K�B�b�2 �2�M �T�H���+�2 �/�2 �K�2�b�m�`�2�b �+�Q�M�+�`���i�2�b �T�Q�m�` �H�m�i�i�2�` �+�Q�M�i�`�2 �H�2�b
�p�B�Q�H�2�M�+�2�b �/�Q�K�2�b�i�B�[�m�2�b�X

�1�M�}�M�- �H�2 �b�B�t�B���K�2 �/�Q�+�m�K�2�M�i�- �T�m�#�H�B�û �b�m�` �#�#�+�X�+�Q�K�f�`�m�b�b�B���M �H�2 �R�9 �b�2�T�i�2�K�#�`�2 �k�y�k�y�- �`�2�p�B�2�M�i �b�m�` �m�M
�+���b �2�K�#�H�û�K���i�B�[�m�2 �/�ö�B�M�p�2�`�b�B�Q�M �/�2�b �`�¬�H�2�b �, �+�2�H�m�B �/�ö�A�`�B�M�� �C�B�p�Q�p���- �m�M�2 �7�2�K�K�2 ���v���M�i �b�m�`�p�û�+�m �¨ �/�2�b
�p�B�Q�H�2�M�+�2�b �+�Q�M�D�m�;���H�2�b�- �+�Q�M�/���K�M�û�2 �T���` �m�M �i�`�B�#�m�M���H �¨ �p�2�`�b�2�` �m�M�2 �B�M�/�2�K�M�B�b���i�B�Q�M �/�2 �R�y �y�y�y �`�Q�m�#�H�2�b �¨
�b�Q�M �2�t�@�K���`�B�X �*�2 �/�2�`�M�B�2�` �H�ö���p���B�i �T�Q�m�`�b�m�B�p�B�2 �2�M �D�m�b�i�B�+�2 �T�Q�m�` �/�B�z���K���i�B�Q�M ���T�`���b �[�m�ö�2�H�H�2 �� �T�m�#�H�B�û�- �b�m�`
�H�2�b �`�û�b�2���m�t �b�Q�+�B���m�t�- �m�M �i�û�K�Q�B�;�M���;�2 �/���M�b �H�2�[�m�2�H �2�H�H�2 �/�û�+�`�B�p���B�i �H�2�b �p�B�Q�H�2�M�+�2�b �b�m�#�B�2�b�- ���+�+�Q�K�T���;�M�û�2�b
�/�2 �T�?�Q�i�Q�b �/�2 �b�2�b �#�H�2�b�b�m�`�2�b �2�i �/�2 �+�2�H�H�2�b �/�2 �H�2�m�` �}�H�H�2�X �J���H�;�`�û �+�2�b �T�`�2�m�p�2�b�- �H�2 �i�`�B�#�m�M���H �� �2�b�i�B�K�û �[�m�2
�H�2 �i�2�`�K�2 �? �� �T�Q�`�i�û �/�2�b �+�Q�m�T�b �@ �m�i�B�H�B�b�û �/���M�b �H�2 �T�Q�b�i �+�Q�M�b�i�B�i�m���B�i �m�M�2 ���i�i�2�B�M�i�2 �¨ �H�� �`�û�T�m�i���i�B�Q�M �/�2
�b�Q�M ���M�+�B�2�M �+�Q�M�D�Q�B�M�i�X �*�2 �+���b �B�H�H�m�b�i�`�2 ���p�2�+ �7�Q�`�+�2 �H�� �/�B�{�+�m�H�i�û �/�2 �/�û�M�Q�M�+�2�` �H�2�b �p�B�Q�H�2�M�+�2�b �2�M �_�m�b�b�B�2
�b���M�b �`�B�b�[�m�2�` �/�2 �`�2�T�`�û�b���B�H�H�2�b �D�m�`�B�/�B�[�m�2�b�- �b�Q�+�B���H�2�b �Q�m �T�`�Q�7�2�b�b�B�Q�M�M�2�H�H�2�b�X �A�H �K�2�i �û�;���H�2�K�2�M�i �2�M �H�m�K�B���`�2
�H�2 �K���M�[�m�2 �/�2 �T�`�Q�i�2�+�i�B�Q�M �D�m�`�B�/�B�[�m�2 �/�2�b �p�B�+�i�B�K�2�b �2�i �H�� �i�2�M�/���M�+�2 �/�2�b �B�M�b�i�B�i�m�i�B�Q�M�b �¨ �T�`�Q�i�û�;�2�` �H��
�`�û�T�m�i���i�B�Q�M �/�2�b ���;�`�2�b�b�2�m�`�b �T�H�m�i�¬�i �[�m�2 �H�2�b �/�`�Q�B�i�b �/�2�b �7�2�K�K�2�b�X

15.2. Analyse globale des résultats
�*�2�i�i�2 ���M�M�û�2�- �R�R �+���M�/�B�/���i�b �Q�M�i �T���`�i�B�+�B�T�û �¨ �H�ö�û�T�`�2�m�p�2�X �:�H�Q�#���H�2�K�2�M�i�- �H�2�b �`�û�b�m�H�i���i�b �b�Q�M�i �i�`���b �b���i�B�b�@
�7���B�b���M�i�b�- �i�û�K�Q�B�;�M���M�i �/�ö�m�M �#�Q�M �M�B�p�2���m �;�û�M�û�`���H�X

�G�� �K���D�Q�`�B�i�û �/�2�b �+���M�/�B�/���i�b �� �7���B�i �T�`�2�m�p�2 �/�ö�m�M�2 �b�Q�H�B�/�2 �K���B�i�`�B�b�2 �H�B�M�;�m�B�b�i�B�[�m�2�- �i���M�i ���m �M�B�p�2���m �/�m
�p�Q�+���#�m�H���B�`�2 �[�m�2 �/�2 �H�ö�Q�`�i�?�Q�;�`���T�?�2�X �S�H�m�b�B�2�m�`�b �i�`���p���m�t �b�2 �/�B�b�i�B�M�;�m�2�M�i �T���` �m�M�2 �2�t�T�`�2�b�b�B�Q�M �~�m�B�/�2 �2�i
�m�M �H�2�t�B�[�m�2 �`�B�+�?�2�- �+�2 �[�m�B �K�Q�M�i�`�2 �m�M �`�û�2�H �2�z�Q�`�i �/���M�b �H�� �[�m���H�B�i�û �/�2 �H�� �H���M�;�m�2 �m�i�B�H�B�b�û�2�X

�*�2�T�2�M�/���M�i�- �K���H�;�`�û �+�2�b �T�Q�B�M�i�b �7�Q�`�i�b�- �T�H�m�b�B�2�m�`�b �/�B�{�+�m�H�i�û�b �`�û�+�m�`�`�2�M�i�2�b �b�Q�M�i �¨ �M�Q�i�2�`�X �G�� �K�û�i�?�Q�/�Q�H�Q�;�B�2
�2�K�T�H�Q�v�û�2 �2�b�i �`�2�b�i�û�2 �T�2�`�7�2�+�i�B�#�H�2�X �1�M �2�z�2�i�- �+�2�`�i���B�M�b �+���M�/�B�/���i�b �M�ö�Q�M�i �T���b �7�Q�`�K�m�H�û �+�H���B�`�2�K�2�M�i �H�2�m�`
�T�`�Q�#�H�û�K���i�B�[�m�2 �/���b �H�2 �/�û�#�m�i�- �+�2 �[�m�B �� �`�2�M�/�m �H�� �H�2�+�i�m�`�2 �K�Q�B�M�b ���+�+�2�b�b�B�#�H�2�X �S���` ���B�H�H�2�m�`�b�- �H�2 �+�?�Q�B�t
�/�m �i�B�i�`�2 �M�ö�� �T���b �i�Q�m�D�Q�m�`�b �û�i�û ���/���T�i�û �U�2�t �, �p�B�Q�H�2�M�+�2�b �/�Q�K�2�b�i�B�[�m�2�b ���m �H�B�2�m �/�2 �p�B�Q�H�2�M�+�2�b �7���B�i�2 ���m�t
�7�2�K�K�2�b�V�X

�l�M ���m�i�`�2 �T�Q�B�M�i �7�`�û�[�m�2�K�K�2�M�i �Q�#�b�2�`�p�û �û�i���B�i �H�2 �K���M�[�m�2 �/�2 �`�B�;�m�2�m�` �/���M�b �H�� �?�B�û�`���`�+�?�B�b���i�B�Q�M �/�2�b
�B�M�7�Q�`�K���i�B�Q�M�b�X �"�B�2�M �[�m�2 �H�2�b �B�/�û�2�b �T�`�B�M�+�B�T���H�2�b ���B�2�M�i �;�û�M�û�`���H�2�K�2�M�i �û�i�û �+�Q�K�T�`�B�b�2�b�- �H�2�m�` �Q�`�;���M�B�b���i�B�Q�M
�H���B�b�b���B�i �b�Q�m�p�2�M�i �¨ �/�û�b�B�`�2�`�X �A�H �2�M �� �`�û�b�m�H�i�û �/�2�b �b�v�M�i�?���b�2�b �T���`�7�Q�B�b �K���H���/�`�Q�B�i�2�b�- �/���M�b �H�2�b�[�m�2�H�H�2�b �H�2�b
�û�H�û�K�2�M�i�b �2�b�b�2�M�i�B�2�H�b �b�2 �T�2�`�/���B�2�M�i ���m �K�B�H�B�2�m �/�2 �/�û�i���B�H�b �b�2�+�Q�M�/���B�`�2�b�- �+�Q�K�T�`�Q�K�2�i�i���M�i ���B�M�b�B �H�� �+�H���`�i�û
�/�2 �H�ö�2�M�b�2�K�#�H�2�X

�A�H �+�Q�M�p�B�2�M�i �û�;���H�2�K�2�M�i �/�2 �M�Q�i�2�` �[�m�2 �+�2�`�i���B�M�b �+���M�/�B�/���i�b �b�2 �b�Q�M�i �T���`�7�Q�B�b �û�H�Q�B�;�M�û�b �/�m �+���/�`�2 ���i�i�2�M�/�m
�/�2 �H�� �b�v�M�i�?���b�2�- �2�M �B�M�i�`�Q�/�m�B�b���M�i �/�2�b ���p�B�b �T�2�`�b�Q�M�M�2�H�b�X �.�2 �T�H�m�b�- �T�Q�m�` �+�2�`�i���B�M�b �+���M�/�B�/���i�b�- �H�2 �H�B�2�M �2�M�i�`�2
�H�2�b �B�/�û�2�b �/�û�p�2�H�Q�T�T�û�2�b �2�i �H�2�b �/�Q�+�m�K�2�M�i�b �b�Q�m�`�+�2�b �2�b�i �T���`�7�Q�B�b �`�2�b�i�û �i�`�Q�T �~�Q�m�- �2�M �`���B�b�Q�M �/�ö�m�M �K���M�[�m�2
�/�2 �`�û�7�û�`�2�M�+�2�b �2�t�T�H�B�+�B�i�2�b�- �+�2 �[�m�B �� �+�Q�K�T�`�Q�K�B�b �H�� �`�B�;�m�2�m�` �/�2 �H�ö���M���H�v�b�2�X

�a�m�` �H�2 �T�H���M �H�B�M�;�m�B�b�i�B�[�m�2�- �K���K�2 �b�B �H�2 �M�B�p�2���m ���p���B�i �û�i�û �;�H�Q�#���H�2�K�2�M�i �#�Q�M�- �[�m�2�H�[�m�2�b �K���H���/�`�2�b�b�2�b �Q�M�i
�T�2�`�b�B�b�i�û �/���M�b �+�2�`�i���B�M�2�b �7�Q�`�K�m�H���i�B�Q�M�b�- �+�2 �[�m�B �� ���z�2�+�i�û �H�� �~�m�B�/�B�i�û �/�m �i�2�t�i�2 �2�i �H�� �+�Q�K�T�`�û�?�2�M�b�B�Q�M �/�2�b
���`�;�m�K�2�M�i�b�X

15.3. Commentaires sur les réponses apportées et conseils aux
candidats

�S�Q�m�` �`�û�m�b�b�B�` �+�2�i�i�2 �û�T�`�2�m�p�2�- �H�2 �+���M�/�B�/���i �/�Q�B�i ���+�+�Q�`�/�2�` �m�M�2 ���i�i�2�M�i�B�Q�M �T���`�i�B�+�m�H�B���`�2 �¨ �H�� �`�B�;�m�2�m�` �K�û�@
�i�?�Q�/�Q�H�Q�;�B�[�m�2 �, �m�M�2 �T�`�Q�#�H�û�K���i�B�[�m�2 �+�H���B�`�2 �/���b �H�2 �/�û�#�m�i�- �m�M �i�B�i�`�2 �T�`�û�+�B�b�- �m�M�2 �Q�`�;���M�B�b���i�B�Q�M �`�B�;�Q�m�`�2�m�b�2
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�/�2�b �B�/�û�2�b�- ���B�M�b�B �[�m�ö�m�M �`�2�b�T�2�+�i �b�i�`�B�+�i �/�m �+���/�`�2 �/�Q�+�m�K�2�M�i���B�`�2�X�o�Q�B�+�B �m�M �2�t�2�K�T�H�2 �/�2 �i�`���B�i�2�K�2�M�i �/�m
�b�m�D�2�i �/�2 �+�2�i�i�2 ���M�M�û�2�- �+�Q�M�7�Q�`�K�2 ���m�t ���i�i�2�M�i�2�b �/�m �+�Q�M�+�Q�m�`�b�X

15.3.1. Problématique
�A�H �û�i���B�i ���i�i�2�M�/�m �[�m�2 �H�2 �+���M�/�B�/���i �i�`���B�i�2 �H�2 �i�?���K�2 �/�2�b �p�B�Q�H�2�M�+�2�b �+�Q�M�D�m�;���H�2�b �b�m�#�B�2�b �T���` �H�2�b �7�2�K�K�2�b
�2�M �_�m�b�b�B�2�- �2�M �2�t���K�B�M���M�i �H�2�m�` �T�2�`�+�2�T�i�B�Q�M ���m �b�2�B�M �/�2 �H�� �b�Q�+�B�û�i�û �2�i �H�2�m�` �;�2�b�i�B�Q�M �T���` �H�ö�ú�i���i�X �A�H
�û�i���B�i �û�;���H�2�K�2�M�i ���i�i�2�M�/�m �[�m�2 �H�2 �+���M�/�B�/���i �`�2�;�`�Q�m�T�2 �H�2�b �B�/�û�2�b �2�b�b�2�M�i�B�2�H�H�2�b �/�2�b �/�Q�+�m�K�2�M�i�b�- �2�M �H�2�b
�+�H���b�b���M�i �T���` �i�?���K�2 �U�2�i �M�Q�M ���`�i�B�+�H�2 �T���` ���`�i�B�+�H�2�V�X �_���T�T�2�H�Q�M�b �[�m�2 �H�2�b �B�/�û�2�b �/�Q�B�p�2�M�i ���i�`�2 �7�Q�`�K�m�H�û�2�b
���p�2�+ �H�2�b �T�`�Q�T�`�2�b �K�Q�i�b �/�m �+���M�/�B�/���i�- �2�M ���/�Q�T�i���M�i �m�M �i�Q�M �M�2�m�i�`�2 �2�i �Q�#�D�2�+�i�B�7�- �b���M�b �T�`�B�b�2 �/�2 �T�Q�b�B�i�B�Q�M
�T�2�`�b�Q�M�M�2�H�H�2�X

15.3.2. Axes thématiques
L’ampleur et la continuité des violences domestiques

�� �G�2�b �+�?�B�z�`�2�b �b�Q�M�i ���H���`�K���M�i�b �, �3�N�8 �7�2�K�K�2�b �Q�M�i �û�i�û �i�m�û�2�b �2�M �/�2�m�t ���M�b �U�/�Q�+�X �k�V�X �1�M �k�y�R�3�- �e�R �W
�/�2�b �7�2�K�K�2�b ���b�b���b�b�B�M�û�2�b �H�ö�Q�M�i �û�i�û �T���` �H�2�m�` �+�Q�M�D�Q�B�M�i �U�/�Q�+�X �j�V�X

�� �.�2�b �K�B�H�H�B�2�`�b �/�2 �+���b �/�2 �p�B�Q�H�2�M�+�2�b �T�?�v�b�B�[�m�2�b �b�Q�M�i �`�2�+�2�M�b�û�b �+�?���[�m�2 ���M�M�û�2�- �b�Q�m�p�2�M�i �+�Q�K�K�B�b �T���`
�/�2�b �?�Q�K�K�2�b �b�Q�m�b �H�ö�2�K�T�`�B�b�2 �/�2 �H�ö���H�+�Q�Q�H �U�/�Q�+�X �R�- �/�Q�+�X �k�V�X

�� �.�2�b �i�û�K�Q�B�;�M���;�2�b �+�Q�M�+�`�2�i�b �U�/�Q�+�X �R�- �/�Q�+�X �e�V �B�H�H�m�b�i�`�2�M�i �[�m�2 �+�2�b �p�B�Q�H�2�M�+�2�b �i�Q�m�+�?�2�M�i �i�Q�m�i�2�b �H�2�b
�+�Q�m�+�?�2�b �b�Q�+�B���H�2�b �2�i �`�2�b�i�2�M�i �7�`�û�[�m�2�M�i�2�b�X

�� �G�2 �T�?�û�M�Q�K���M�2 �2�b�i �H���`�;�2�K�2�M�i �b�Q�m�b�@�2�b�i�B�K�û �2�M �`���B�b�Q�M �/�m �b�B�H�2�M�+�2 �/�2�b �p�B�+�i�B�K�2�b �2�i �/�m �K���M�[�m�2
�/�2 �b�Q�m�i�B�2�M �U�/�Q�+�X �j�V�X

Un cadre juridique inadapté et inefficace
�� �.�2�T�m�B�b �k�y�R�d�- �H�2�b �p�B�Q�H�2�M�+�2�b �/�Q�K�2�b�i�B�[�m�2�b �Q�M�i �û�i�û �T���`�i�B�2�H�H�2�K�2�M�i �/�û�+�`�B�K�B�M���H�B�b�û�2�b �, �m�M�2 �T�`�2�K�B���`�2

���;�`�2�b�b�B�Q�M �2�b�i �+�Q�M�b�B�/�û�`�û�2 �+�Q�K�K�2 �m�M�2 �b�B�K�T�H�2 �B�M�7�`���+�i�B�Q�M ���/�K�B�M�B�b�i�`���i�B�p�2 �U�/�Q�+�X �k�V�X

�� �G�� �`�û�7�Q�`�K�2 �T�2�`�K�2�i ���m�t ���;�`�2�b�b�2�m�`�b �/�2 �b�ö�2�M �i�B�`�2�` ���p�2�+ �m�M�2 ���K�2�M�/�2 �/�2 �8 �y�y�y �`�Q�m�#�H�2�b�- ���H�Q�`�b
�[�m�ö�B�H�b �`�B�b�[�m���B�2�M�i ���m�T���`���p���M�i �D�m�b�[�m�ö�¨ �/�2�m�t ���M�b �/�ö�2�K�T�`�B�b�Q�M�M�2�K�2�M�i �U�/�Q�+�X �j�V�X

�� �G�2�b �7�Q�`�+�2�b �/�2 �H�ö�Q�`�/�`�2 �b�Q�M�i �T�2�m �7�Q�`�K�û�2�b�- �T�`�2�M�M�2�M�i �`���`�2�K�2�M�i �H�2�b �T�H���B�M�i�2�b ���m �b�û�`�B�2�m�t�- �2�i �T�2�m�p�2�M�i
�K���K�2 �/�B�b�b�m���/�2�` �H�2�b �p�B�+�i�B�K�2�b �/�2 �T�Q�`�i�2�` �T�H���B�M�i�2 �U�/�Q�+�X �j�V�X

�� �G�2�b �K�û�/�2�+�B�M�b ���+�+�m�2�B�H�H���M�i �H�2�b �p�B�+�i�B�K�2�b �b�ö���#�b�i�B�2�M�M�2�M�i �b�Q�m�p�2�M�i �/�2 �b�B�;�M���H�2�` �H�2�b �7���B�i�b ���m�t ���m�i�Q�@
�`�B�i�û�b �D�m�/�B�+�B���B�`�2�b �U�/�Q�+�X �j�V�X

�� �.�2�b �+���b �+�Q�K�K�2 �+�2�H�m�B �/�2 �J���`�B�B���- �H�ö�û�T�Q�m�b�2 �/�ö�m�M �û�H�m�- �Q�m �A�`�B�M�� �C�B�p�Q�p�� �U�/�Q�+�X �R�- �/�Q�+�X �e�V�- �K�Q�M�i�`�2�M�i
�[�m�2 �H�2�b �p�B�+�i�B�K�2�b �T�2�m�p�2�M�i �T���`�7�Q�B�b ���i�`�2 ���+�+�m�b�û�2�b �Q�m �+�Q�M�/���K�M�û�2�b�- �`�2�M�7�Q�`�Ï���M�i �H�2�m�` �B�b�Q�H�2�K�2�M�i�X

�� �G�� �H�Q�B �/�2 �7���B�i �T���b �H�� �/�B�b�i�B�M�+�i�B�Q�M �2�M�i�`�2 �m�M �p�B�Q�H�2�M�+�2 �/�Q�K�2�b�i�B�[�m�2 �2�i �m�M�2 �p�B�Q�H�2�M�+�2 �b�m�#�B�i�2 �/���M�b
�H�� �`�m�2 �U�/�Q�+�X �9�V

La minimisation politique et sociale d’un problème profondément enracinés
�� �.�2�b �}�;�m�`�2�b �T�Q�H�B�i�B�[�m�2�b�- �¨ �H�ö�B�M�b�i���` �/�2 �L�B�M�� �P�b�i���M�B�M���- �`�2�7�m�b�2�M�i �H�ö�B�/�û�2 �/�ö�m�M�2 �H�Q�B �b�T�û�+�B�}�[�m�2�- ���m

�M�Q�K �/�2 �H�� �i�`���/�B�i�B�Q�M �2�i �/�2 �H�� �7���K�B�H�H�2�- ���p�2�+ �H�ö���T�T�m�B �/�ö�m�M�2 �T���`�i�B�2 �/�2 �H�� �T�Q�T�m�H���i�B�Q�M �U�/�Q�+�X �9�V�X

�� �G�ö�ú�i���i �M�2 �`�2�+�Q�M�M���B�i �T���b �Q�{�+�B�2�H�H�2�K�2�M�i �H�ö���K�T�H�2�m�` �/�m �T�`�Q�#�H���K�2 �, �H�2�b �K�û�/�B���b �Q�{�+�B�2�H�b �2�M �T���`�H�2�M�i
�T�2�m�- �2�i ���m�+�m�M�2 �T�Q�H�B�i�B�[�m�2 �M���i�B�Q�M���H�2 �+�Q�?�û�`�2�M�i�2 �M�ö�2�b�i �K�B�b�2 �2�M �T�H���+�2 �U�/�Q�+�X �j�V�X

�� �G�2 �+���b �2�t�i�`���K�2 �/�2 �J���`�;���`�B�i�� �:�`���i�+�?�2�p���- �K�m�i�B�H�û�2 �T���` �b�Q�M �K���`�B�- �� �T�Q�m�b�b�û �H�� �*�Q�m�` �2�m�`�Q�T�û�2�M�M�2
�/�2�b �/�`�Q�B�i�b �/�2 �H�ö�?�Q�K�K�2 �¨ �+�Q�M�/���K�M�2�` �H�� �_�m�b�b�B�2 �T�Q�m�` �B�M���+�i�B�Q�M �U�/�Q�+�X �8�V�X

�e�e



15.4. Conclusion
�*�Q�K�K�2 �¨ �H�ö���+�+�Q�m�i�m�K�û�2�- �H�2 �D�m�`�v �b�Q�m�H�B�;�M�2 �[�m�2 �H�� �`�û�m�b�b�B�i�2 �/�2 �+�2�i�i�2 �û�T�`�2�m�p�2 �/�û�T�2�M�/ ���p���M�i �i�Q�m�i �/�2 �H��
�K���B�i�`�B�b�2 �/�2 �H�ö���`�i �/�2 �H�� �b�v�M�i�?���b�2�X �A�H �2�b�i �2�b�b�2�M�i�B�2�H �[�m�2 �H�2�b �+���M�/�B�/���i�b �b���+�?�2�M�i �Q�`�;���M�B�b�2�` �+�H���B�`�2�K�2�M�i �H�2�b
�B�M�7�Q�`�K���i�B�Q�M�b�- �`�2�7�Q�`�K�m�H�2�` �H�2�b �B�/�û�2�b ���p�2�+ �H�2�m�`�b �T�`�Q�T�`�2�b �K�Q�i�b �2�i ���/�Q�T�i�2�` �m�M �i�Q�M �M�2�m�i�`�2 �2�i �Q�#�D�2�+�i�B�7�X
�G�� �[�m���H�B�i�û �/�2 �H�� �H���M�;�m�2�- �¨ �H�� �7�Q�B�b �`�B�+�?�2�- �T�`�û�+�B�b�2 �2�i �M�m���M�+�û�2�- �2�b�i �û�;���H�2�K�2�M�i �m�M �7���+�i�2�m�` �/�û�i�2�`�K�B�M���M�i
�T�Q�m�` �p���H�Q�`�B�b�2�` �H�� �b�v�M�i�?���b�2�X

�S�Q�m�` �/�û�p�2�H�Q�T�T�2�` �+�2�b �+�Q�K�T�û�i�2�M�+�2�b�- �B�H �2�b�i �7�Q�`�i�2�K�2�M�i �+�Q�M�b�2�B�H�H�û ���m�t �+���M�/�B�/���i�b �/�2 �H�B�`�2 �`�û�;�m�H�B���`�2�K�2�M�i
�/�2�b ���`�i�B�+�H�2�b �2�M �`�m�b�b�2 �b�m�` �/�2�b �b�m�D�2�i�b �p���`�B�û�b �� �[�m�ö�B�H�b �b�Q�B�2�M�i �T�Q�H�B�i�B�[�m�2�b�- �û�+�Q�M�Q�K�B�[�m�2�b�- �b�Q�+�B���m�t �Q�m
�+�m�H�i�m�`�2�H�b�X �*�2�i�i�2 �T�`���i�B�[�m�2 �T�2�`�K�2�i �M�Q�M �b�2�m�H�2�K�2�M�i �/�ö�2�M�`�B�+�?�B�` �b�Q�M �p�Q�+���#�m�H���B�`�2�- �K���B�b ���m�b�b�B �/�2 �K�B�2�m�t
�+�Q�K�T�`�2�M�/�`�2 �H�2�b �T�`�Q�#�H�û�K���i�B�[�m�2�b �+�Q�M�i�2�K�T�Q�`���B�M�2�b �2�i �/�ö���B�;�m�B�b�2�` �b�Q�M �2�b�T�`�B�i �+�`�B�i�B�[�m�2 �7���+�2 �¨ �/�2�b �/�Q�+�m�@
�K�2�M�i�b �+�Q�K�T�H�2�t�2�b�X

�.���M�b �H�2 �+���/�`�2 �/�2 �H�� �T�`�û�T���`���i�B�Q�M�- �B�H �2�b�i �m�i�B�H�2 �/�2 �+�Q�K�K�2�M�+�2�` �T���` �`�û�b�m�K�2�` �m�M �b�2�m�H ���`�i�B�+�H�2�- ���}�M
�/�ö���T�T�`�2�M�/�`�2 �¨ �2�t�i�`���B�`�2 �H�2�b �B�M�7�Q�`�K���i�B�Q�M�b �B�K�T�Q�`�i���M�i�2�b �b���M�b �b�2 �T�2�`�/�`�2 �/���M�b �H�2�b �/�û�i���B�H�b�X �1�M�b�m�B�i�2�- �B�H
�+�Q�M�p�B�2�M�i �/�2 �b�ö�2�t�2�`�+�2�` �¨ �b�v�M�i�?�û�i�B�b�2�` �T�H�m�b�B�2�m�`�b �/�Q�+�m�K�2�M�i�b �i�`���B�i���M�i �/�ö�m�M �K���K�2 �i�?���K�2�- �2�M �p�2�B�H�H���M�i
�¨ �#�B�2�M �Q�`�;���M�B�b�2�` �H�2�b �B�/�û�2�b �T���` ���t�2�b �i�?�û�K���i�B�[�m�2�b �2�i �¨ �`�2�b�T�2�+�i�2�` �H�2�b �`���;�H�2�b �K�û�i�?�Q�/�Q�H�Q�;�B�[�m�2�b�X �*�2�i�i�2
�`�B�;�m�2�m�` �2�b�i �B�M�/�B�b�T�2�M�b���#�H�2 �T�Q�m�` �+�Q�M�b�i�`�m�B�`�2 �m�M�2 ���M���H�v�b�2 �+�Q�?�û�`�2�M�i�2 �2�i �û�p�B�i�2�` �H�2�b �/�B�;�`�2�b�b�B�Q�M�b �Q�m �H�2�b
�Q�T�B�M�B�Q�M�b �T�2�`�b�Q�M�M�2�H�H�2�b �M�Q�M �b�Q�H�H�B�+�B�i�û�2�b�X

�e�d



Deuxième partie

Épreuves d’admission



16. Éléments statistiques des épreuves

Mathématiques - MPI

Mathématiques-informatique - MPI

�e�N



Physique-chimie - MPI

TP d’informatique - MPI

TP de physique-chimie - MPI

�d�y



Anglais LV1 - MPI

Allemand LV1 - Toutes filières

Arabe LV1 - Toutes filières

�d�R



Chinois LV1 - Toutes filières

Espagnol LV1 - Toutes filières

Italien LV1 - Toutes filières

�d�k



Portugais LV1 - Toutes filières

Russe LV1 - Toutes filières

�d�j



Anglais LV2 - MPI

Allemand LV2 - Toutes filières

Arabe LV2 - Toutes filières

�d�9



Chinois LV2 - Toutes filières

Espagnol LV2 - Toutes filières

Italien LV2 - Toutes filières

�d�8
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