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D!kf�(�5\�]O\�I?k�p�]{G{mfPf\@��g0S)aµ\CK�^�`4a�b2gº¬ �j® ��� ¯ Z~]lN5F?\Q�fF?cqIx\QPqKdN|KMGlk�P�ILp�FB��NQ�fGl\QF�efn p�P@k��|�?\|KB\QP
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�fF?cqI?\jPqKd\QP#K�F?\qId��\ihCKMGts�\Q�5\QP#K·Ixk[p�I�]lN&�Mk�Fd�5\¥efn p�P hik�p�F6I���NQF¤k�F?e�G�PfNCKd\Cp�F�\|¨f�f]lkfGtKdNQP#Kº]O\qI
F?\qI6Ixk[p�Fxhi\qI�eqp�s[Glefcik�e�GJI?�qpr\}Z¼efn p�P hik[p�F*I@��NQF�kfF?e�G{P[NCKd\Cp�F¢IxNQP�I�sfGlefc}k�e�GJIx�qpr\�\CK�efn p�P«hik�p�F6I
��NQ�fGl\QF?wdhQF?NC�[kfP$�

w `"\�F?cqILp�]/KdNCKVNCp5Kd\qILKVef\�F?NQG I?kfP�Pf\j�5\QPqK4Id��NCKMGlNQ]�ef\!u�\Cp�FHGJI°�

w `"N¸�fFxNCKMGl�qpr\@�f]tp�I<k�p��5kfG{P�I5cCKd\QP[eqpr\@ef\qI�F?\Q�fF?cqIx\QPqKdN|KMGlk�P�I5¡;KMFxk�GJI2e�G{�5\QP�IHGlkfP�I<I?\Q]Ok�P �qpr\�]l\
ILpj�?\CK¼\qILK5G I6ILpªefn p�P[\£��G{]�Gl�QF?\�ef\@�Mk�Fd�5NCKMGlkfPvNQFLKMGJIMKMGl�qpr\�¬L�fF?NCKMGO�qpr\£cj]l\Cs�c}\ ¯ k[pÁefn p�Pf\@�Mk�Fd�5NCKMGlkfP
m�cQPfcQFxNQ]l\7¬L�fF?N|KMGl�qpr\��MNQGt�[]l\ ¯ �

�)�*����
�#��
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w `"NXP[k[Kd\7mf]lk���NQ]l\�¡�p�P¼��k$ILK�Kd\#ILK~��kfFLKdNQP#K)IMp�F�]l\#I)k��|�x\ihCKMG{�HI"eqp�h}k[p�F6I3\CK%�fF?cqI?\jPqKdc�G{�(�2cie�GlNCKd\Q�2\QPqK
NQ�fF?�qI~]O\7hik[p�F*I|�i`"\���k½IMK�Kd\qILKVhikf�(��kfFLKd\ � �5GtKd\Q��I°�

w `"N2P[k[Kd\5¡5hi\QFMKdNQG{P�I"GtKd\Q��Ioeqp���k½IMK�Kd\qILK�Ix\Q]lkfP�]l\�P�Gts�\iNCp�KdNC¨�k�P[k��(GO�qpr\(ef\qI�k��|�x\ihCKMG{�HIohik�P[hi\QFHP[cqI|�
`"\qIvP�Gts�\iNCpf¨©KdNC¨�kfPfkf�(Gl�qpr\#IªIMp�Gts�NjPqK?I¹k�P#KvcCKdc�F?\Q�fFdGJI¹¡ ^�`"U�U�u ¬ �j® � ®�¯ hik�P	PfNQG I6I?NjPfhi\iZ
hik����fF?cQEf\jP�IHGOk�P¤¬H\C¨	KMF?NQ��kf]lNCKMGlkfP ¯ \CK�NQ�f�f]{GOhiNCKMGlkfP$�7T~k�p�F�hik�pfsfFHG{F�]ln \QP�I?\Q���f]l\�ef\qI�efcQ�2NQF?hQE[\qI
hik�mfP	GtKMGts�\qI���GJI?\qIA\QP¹k�\|pfsfF?\�efNQP�I<]ln cQ�fF?\Cpfs�\iZ�Pfk�p�IANCs�kfP�I<\Q���fFLp�PqKdc�¡��Xa����(Sµ¬ �j® �f� ¯ ]lN
hiNCKdcQm�kfFHGl\7hikfPfh}\Q��K�prNQ]{GJIxNCKMGlkfP$�

w `"\qI4F?cqILp�]/KdNCK?I4¡!p�P5�qpr\qIMKMGlkfP�PfNjG{F?\7efn k��fG�P�GlkfP5hikfP �Cp�Ix\Q]lkfP(]lN��5cCKME[k�ef\7ef\!`4_ ¾ S�Y�g¢¡�]On k�hihiN#IHGlkfP
eqpr�qpr\Q]~]l\qI(IMpj�?\CK?I¤NCs�NQGl\QP#K�]lN¼��k$I6IdGt�fG�]{GtKdc�efn \C¨[�fFHG{�5\jF�]l\Cp�F�k��fG�P�GlkfP@¡5]ln cQm�NQF?e�ef\¼]lN(s�\QF6IdGlkfP@eqp



�

hik[p�F*I�¡�]lNi�qpr\Q]�]l\ G{]JI�NCs�NQGl\QP#KBcCKdc�I?k�p��(GJI�\QP;Kd\jFH�5\qI�efn NQ�f�fF?k���NCKMGlkfPfwdefcqI?NQ�f�fFxk[��NCKMGlkfP£IMp�F!��N#I?\
efn p�P[\7cihQE[\Q]{]l\7¡�IdGt¨5P�G/s�\iNCpf¨½�
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`"\��f]lNQP�\|¨f��cQFHG��5\QPqKdNj]4\qILK�NQFLKMGOhCp�]lc�NCpfKdk�p�F�ef\�]lN�hikf�(��NQF?NjGJI?kfP�ef\¼KMF?kfGJI�s�\QF6IHGOk�P�I�efn p�P�hik�p�F6I
¬�� ��h Z�� k$I \CK�� k[s efNQP�I4]lNX��G�m�p�F?\�hjGlwHNQ�fF?�#I ¯ NCs�\ih7F?cQ��NjFLKMGtKMGlkfP5ef\qI)IMpj�?\CK?I4\jPqKMF?\7hi\#I0KMF?kfGJI0s�\jF6IHGlkfP�I3\QP
�MkfPfh|KMGlk�P�ef\�ef\|pf¨�hQFdGtKd�QF?\qI�hikf���fG�PfcqI���]l\�Ix\C¨�\5\CK"]l\qI�F?c#ILp�]tKdNCK?IB¡�p�P�Kd\qIMK�ef\(F?NjGJI?kfP�P[\Q�5\QP#K�Id��NCKMGlNQ]��
`"N(F?cj��NQFLKMGtKMGlkfP@I?\j]lk�P�h}\qIBef\Cpf¨�hQFHG/Kd�QF?\qIBN(c|Kdc��fF?cQ�McQFxci\(¡Xp�P[\Xs�\QP#KMG{]lNCKMGOk�P�ILKMFHGlh|Kd\Q�5\QP#K"NQ]lciNCKdkfG{F?\�ef\qI
IMpj�?\CK?I¸efNQP�I�]l\qI�KMFxk�GJI�mfF?k�p���\qI�\QP«F?NQGJIxk�P efn p�Pf\+]{GONQGJI?kfPº��k$I6IdGt�f]O\�\QPqKMFx\+efn p�Pf\-��NQFLKdZ�]l\ÁIx\C¨�\v\CK
]On Nj�f�fF?\QPqKMG I6I?Njm�\�ef\qI�hikfPqKd\QP#p�IBhik�P[hi\QFHP[cqI���NQF�]ln \C¨[��cQFHGl\QP[hi\5¬L]lN(m�cikf�5cCKMFHGO\¼efNjP�I�]ln \qId��Nihi\ ¯ \CKoefn NCpfKMF?\
��NjFLKdZX]O\¢P�Gts�\iNCp ef\¢��\QFH�MkfFH�5NQP[hi\-¡£p�P+Kd\qIMKAef\£F?NQG I?kfP�Pf\j�5\QPqKAIH��NCKMGlNj]7\CK5]On Nj�f�fF?\QPqKMG I6I?Njm�\¢ef\¢h}\qI
�2ÈQ�5\qI4h}k�P#Kd\QPqp�I°�
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phase 3

P    : prétest 
P    : posttest 
T    : test de raisonnement spatial 
X    : cours d'initiation 
X    : cours papier-crayon 
X    : cours ordinateur seul 
X    : cours ordinateur+vidéodisque 
R    : répartition selon critère 
Op  :  questionnaire d'opinion
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��G{m�p�F?\�P�� � � R2\qI?hjFHG{��KMGlkfP�I?hjEfcQ�5N|KMGl�qpr\7eqp<�f]lNQP5\C¨[��cQFHG{�2\QPqKdNQ]

`"n ci�qp�Gts�Nj]l\QPfh}\@ef\qI�KMFxk�GJI�mfF?k�p���\qI(��NQF�F?NQ�f��kfFLK�¡�]lN�Pfk�Kd\�k���Kd\jPqpr\�NCp¢Kd\qIMK�ef\�F?NQGJIxk�P	Pf\Q�2\QPqK
Id��NCKMGlNQ]¹N cCKdc s�cQFHG{��GOci\ ��NQF)p�P[\NQP[NQ]t��I?\µef\¶s�NjFHGlNQP[hi\5�qp�G0h}k�P	��G{FH�5\ hi\|K�Kd\¼c}�qp�Gts�NQ]O\QPfhi\©��NQF
FxNQ�f��k�FMK~N|p�hjFHGtKd�QF?\ hikfP�IdGlefcQF?c�¬ �	���fZl� � 	 ¯ �

`"\qI e�G{���McjF?\QPqKd\#I&�5k�efNQ]{GtKdcqIef\ �fF?cqI?\jPqKdNCKMGlkfP eqp h}k[p�F6IµF?\ih}k[p�F?NjGl\QPqK ¡ p�Pf\§ILKMF?N|KdcQmfGl\
��c}efNQm�k�mfGO�qpr\ IdG{�(G{]ONQG{F?\�\C¨�hi\Q��KdciZB\QPvhi\��qp�GBhik�P[hi\QFHP[\@]ln pfKMG{]{GJIxNCKMGlkfPvefn G��5NQm�\qI5F?c}NQ]{GJIMKd\qI5\CK�NjP�G{�5c}\qI
��k�p�F)]lN7s�\QF6IdGlkfP�NCs�\ihXsfGOefcik�e�G I?�qpr\iZ$]ln \Q�(�f]Ok�G�efn G{�2NQm�\qI)Fx\ihikfP�ILKMFMp�GtKd\qI�\|K"NQP�G{�2ci\qI�N|s�\ih�sfGJIMprNQ]{GJIxNCKMGlkfP
ef\#I���k½IdGtKMGlkfP�I�G{P#Kd\QFH�5cie�GONQG{F?\qI���k�p�F�]lN�s�\QF*IHGlkfP���NQFBk�Fxe�G{PfNCKd\|p�FXIx\Cp�]%\CK"]l\�F?\ih}k[p�F6Io¡(ef\qIoef\qI6IdG{P�IBILp�F
��Nj�fGl\QF4Nihih}k��(��NjmfPfcqI4efn p�P��5N|KdcQFHGl\Q]�ef\��2NQP�G{��p�]ONCKMGlkfP(��k[p�F~]ON¹s�\QF6IdGlk�P2e�GtKd\(ÇH��NQ�fGl\QFxwHhQF?NC�[kfP$Ç|�
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y��	��k�KMEf�qIx\ �

b(P[\£s�\QF*IHGlkfP�efn p�P�hik�p�F6I�ef\-ef\qI*IHG{P«I?hQGl\jPqKMG{��Gl�qpr\¢�fFxcqI?\QP#Kdci\-¡¢]ln NQGlef\-ef\¢]On kfF?e�G{P[NCKd\Cp�F�\CKAeqp
s[Glefcik�e�GJI?�qpr\5hikfPfeqp�G/K�¡5ef\qI�F?c#ILp�]tKdNCK?IB¡�p�P<��k½IMK�Kd\qILK�IMp���cQFHGl\Cp�F*I�¡Xp�P[\Xs�\QF*IHGlkfP���NQFok�F?e�G�PfNCKd\Cp�FBI?\Cp�]�
h}\CK�Kd\7ef\QFHP	Gl�QF?\!s�\QF6IHGOk�P5c|KdNQPqKV\Q]{]O\iwL�5ÈQ�2\�ILp���cQFHGO\Cp�F?\7¡!p�Pf\!s�\QF6IdGlk�P���NQ�fGl\QF?wdhQF?NC�[kfP$�
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y��	��k�KMEf�qIx\ �

`"n \Q����GlhiNihjGtKdc�ef\qI�KMF?kfGJI�s�\QF6IdGlk�P�I�¬HkfF?e�G{P[NCKd\Cp�F��¢s[Glefcik�e�GJI?�qpr\}Z~k�F?e�G�PfNCKd\Cp�F�I?\Cp�]OZ0��NQ�fGl\QF?wdhQF?NC�[kfP ¯
efn p�Pvhik�p�F6I<ef\�ef\qI*IHG{PvI?hQGl\jPqKMG{��Gl�qpr\ �5\qILp�Fxci\���NQF(]O\qI(F?c#ILp�]tKdNCK?I2¡;p�P¢��k$ILK�Kd\#ILK�efcQ��\QP[e-eqpvP�Gts�\iNCp
KdN|¨�kfPfkf�(Gl�qpr\7ef\qI4k��|�x\ihCKMG{�HI4h}k�P[hi\QFHP[cqI|�



�

y��	��k�KMEf�qIx\ �

`"n \Q����GlhiNihjGtKdc¼F?\j]lNCKMGts�\�ef\qI�KMF?kfGJI!s�\QF6IdGlk�P�I7¬dk�F?e�G�PfNCKd\Cp�F ��sfGlefc}k�e�GJIx�qpr\iZ0kfF?e�G{P[NCKd\Cp�F7I?\|p�]lZ8��NQ�fGO\QF?w
hjF?NC�[k�P ¯ efn p�P hik�p�F6I5ef\@ef\#I6IHG�P+I?hjGl\QPqKMG���Gl�qpr\��5\qIMp�F?ci\���NjF(]l\qI�F?cqILp�]/KdNCK?I5¡;p�P���k½IMK�Kd\qILK�efcj��\QPfe-eqp
Ix\C¨�\7ef\#I)ILpj�?\|K?I|�

y��	��k�KMEf�qIx\ �

`"n \Q����GlhiNihjGtKdc¼F?\j]lNCKMGts�\�ef\qI)KMF?kfGJI)s�\QF6IHGOk�P�IB¬Hk�Fxe�G{PfNCKd\|p�F ��sfGlefc}k�e�GJIx�qpr\iZ0kfF?e�G{P[NCKd\Cp�F7I?\|p�]lZ8��NQ�fGO\QF?w
hjF?NC�[k�P ¯ efn p�Pvh}k[p�F6I<ef\�ef\qI*IHG{PvI?hQGO\QPqKMG{��GO�qpr\��5\qIMp�F?ci\���NQF�]l\qI(FxcqILp�]tKdN|K?I5¡;p�P���k½IMK�Kd\qILK�efcQ��\jPfe-ef\
]On \|¨f��cQFHGO\QPfhi\7ef\#I)ILpj�?\|K?I4\QP(�5N|KMGl�QF?\7ef\�F?\j�fF?cqI?\jPqKdNCKMGlkfP�Id��NCKMGlNQ]l\	�

��Ã�� ��,*�#�%����	& �	��� +��)��� � � -�,	��� �	���	�

`"n \C¨f��cQFdGl\QPfh}\��fF?kf�fF?\Q�5\QP#K"e�GtKd\(N(c|Kdc��fF?cihic}efci\(efn p�Pf\��fFxciwH\C¨[��cQFHG{�5\jPqKdNCKMGlkfP�\jP¼s�pr\�ef\Xs�NQ]�Glef\QF
]O\��5NCKdcQFHGO\Q]�hikfP �Cp<��k�p�F~]l\qI0��\qI?kfG{P�I3ef\�Pfk�KMF?\7cCK�pref\��

R5NjP�I)]O\(hiNie�F?\�ef\(hi\CK�Kd\��fFxciwH\C¨[��cQFHG{�5\jPqKdNCKMGlkfPfZ � ��IMpj�?\CK?I�kfPqK"c|KdcXF?cj��NQFLKMGJI"NQ]lc}NCKdk�G�F?\Q�5\QP#K4\QP#KMF?\
]O\qI)KMF?kfGJI)s�\QF*IHGlkfP�IBeqp¸hik�p�F6I|�f`"\qIBefk�P	Pfci\#I�F?\ihCpr\QG�]{]{Gl\qIBI?k�p�I)]lN��Mk�FH�2\(efn NQ�f��\Q]JIo¡�]ln \C¨f��cjFHG{�5\QP#KdNCKd\Cp�F?Z
ef\�h}k��(�2\QPqKdNQG�F?\qI�s�\QFL��N|pf¨�\CK�ef\¼F?cj��k�P�I?\qIB�Mk[p�FdP�Gl\qIB��NQFB]l\qI�cQ]l�Cs�\qI7\jP@hik�p�F6I�efn NQ�f�fF?\QP#KMGJI6IxNQm�\�kfPqK
c|Kdc�pfKMG{]�GJI?ci\#I)\jP2s	pr\�efn NQ�2cQ]{GlkfF?\QF4]lN7��GlNC�fG�]{GtKdc�eqp�hik�p�F6I"\CK4efn cCs[GtKd\QF~Kdk[pfKd\7G{P#Kd\QFLs�\jPqKMGlkfP5\C¨	Kd\QFHPf\7eqp�FxNQPqK
]On \|¨f��cQFHG��5\QPqKdN|KMGlk�Pr�

D)EfNihCp�PAef\qI�IMpj�?\CK?I"F?\CKd\QP#p�I)��k�p�F)��NQFLKMGlhjG{��\QF�¡�]On \|¨f��cQFHGO\QPfhi\�N�cCKdc2Ixk[p���GJI?Z$efNjP�I4]l\�hiNie�F?\�efn p�Pf\
�fFx\Q�(Gl�QFx\;I?c}NQPfhi\<¬L�fEfN#I?\ �|¯ Z3ILprh}hi\qI6IdGts�\j�5\QPqKo¡�p�P��fF?cCKd\qIMK)��kfFLKdNQP#K�IMp�F�]l\qIBk��|�?\ih|KMG{�HIBeqp�h}k[p�F6IBNj��G{P
ef\�hikfPqKMF f]l\QF�I?kfP5P�Gts�\iNCp;ef\7efcQ��NQFLK���p�GJI4NCp5Kd\qIMKVef\�F?NQGJIxk�P	Pf\Q�5\jPqK4IH��NCKMGONQ]�ef\!uv\Cp�FdGJI|�i`"N���NqI6IxNCKMGlkfP
ef\�hi\qI"ef\Cpf¨AcQ�fF?\Cpfs�\qI"N�\|¨fG{m�c�p�Pf\7�fF?cqIx\QPfhi\�efNQP�I�]O\X]lk�hiNQ]refn \C¨f��cjFHG{�5\QP#KdNCKMGlkfP<efn \jPqsfG�F?k�P(p�P[\XE[\Cp�F?\
¡!p�P[\�Ef\Cp�Fx\!KMF?\QPqKd\	�

aº]ln GJI*ILpr\�ef\�h}\CK�Kd\2IxciNQP[hi\iZ�p�P<hik�p�F6I4��NQ�fGl\QFxwHhQF?NC�[kfP<efn G�P�GtKMGlN|KMGlk�P<NCpf¨2�fF?kC�x\ihCKMGlkfP�I4kfFLKME[k�m�kfPfNQ]O\qI
N�cCKdc¢h}k�P	��Glc¢¡�hQEfNih|p�P�ef\qI�ILpj�x\CK?I�N|s�\ih���k[p�FAhik�P�IHG{mfP[\¢efn pfKMG{]{G I?\QF<hi\@�5NCKdcjFHGl\Q]Befn NCpfKdk�wL�Mk�Fd�5NCKMGlkfP
¬M�fEfNqIx\ �f¯ Z%hik�����k½Ixc¼efn p�P��MNqIxhQGlhCp�]O\¼ef\5hik�p�F6IxZ0efn p�P��MNqI?hjGlhCp�]l\5efn \C¨�\jF?hQGlhi\#IB\CK�efn p�P�hikfFHFHG�m�ciZ8��k�p�F7I?\
�fFxcQ��NQF?\QF4¡�]ON��fEfNqIx\�ILp�Gts�NQPqKd\��

g~F?kfGJI0�xk[p�F6I�NQ�fF?�#I7hi\|K�Kd\�ef\Cpf¨[Gl�Q�5\5�fEfNqIx\¼G{P	GtKMGlNQ]l\}Z0hQE[Ni�qpr\�ILpj�?\CKo\qIMK)G{P#sfGtKdc5¡(��NQFLKMGOhQG{��\QF?Z~I?k�p�I
]O\�hik�P#KMF f]l\�ef\5]ln \C¨f��cQFdG{�5\QP#KdNCKd\Cp�F?Z~¡5]lN¼�fE[NqI?\ �@¡¼]ln k�hihiNqIdGlkfP@ef\5]lNi�qpr\Q]{]O\2p�Pf\(s�\QF*IHGlkfP���NjFLKMGlhCp�]{GO�QF?\
eqp¹h}k[p�F6I�]tp�G�\qIMK��fF?kf��k½Ixci\@\QP��Mk�P[hCKMGlkfP-eqpvmfF?k�p���\�N|pr�qpr\Q]�G�])N�cCKdc�NQ���M\ihCKdc��"��\j]lk�P�]l\#I¼IMpj�?\CK?IxZ�]lN
eqp�Fxci\�efn cCK�pref\�N¼s�NQFdGlc�efn p�Pf\�¡�ef\Cpf¨�E[\Cp�F?\qI°�8a©]ln GJI*ILpr\�ef\�hi\¼KMFxNCs�NQG�]lZÁp�P@��k$ILK�Kd\#ILKBN<cCKdc¼�fF?kf��k$I?c
IMp�GtsfG�efn p�P5�qpr\#ILKMGlkfP�P[NQG{F?\7efn kf�fG{P�GlkfP$�
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`"\�KdNC�[]l\iNCpAP � � �fF?cqIx\QPqKd\7]l\qI4F?c#ILp�]tKdNCK?I"ef\7]lN�hik�����NQF?NQGJIxk�P<ef\qI~KMF?kfGJI4mfF?k�p���\qI"¬L��NQ�fGl\jF?wHhQF?N|�fkfPfZ
kfF?e�G{P[NCKd\Cp�FºIx\Cp�]lZ�k�Fxe�G{PfNCKd\|p�F�NCs�\}h s[Glefcik�e�GJI?�qpr\ ¯ mfF �ih}\¦¡ p�P[\¦NQP[NQ]t��I?\�ef\ºs�NQFHGONQPfhi\�¡ºp�Pf\
e�G{�2\QP�IdGlk�P<F?ciNQ]�GJI?ci\5ILp�F���NqI?\(ef\#I)Pfk�Kd\qIoNCp���k½IMK�Kd\qILK"Nj]lk�F*I��qpr\�]l\7KdNC�f]l\}NCp�P � � ��\QFH�2\CK4ef\�sfGJIMprNQ]{GJIx\QF
]lN(�5k��[\QP�P[\\CK"]ln cihiNjFLKdwzK��	��\5ef\qI�Pfk�Kd\qIBk���Kd\QP#pr\qI�NCp���k$ILK�Kd\#ILK4��k�p�F�hQEfN}hCp�Pf\(ef\#I�KMF?kfGJI�s�\QF6IdGlk�P�I�eqp
hik�p�F6I°�
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g�NC�[]l\iNCp<P�� � � uvk��[\QP�P[\7\CKVcihiNQFMKdwzK��	��\7NqI6Ixk�hQGOcqI4¡7hQE[NihCp�P5ef\qI%KMF?k�G I~mfF?k�p���\qI

`"\qI�F?cqIMp�]tKdNCK?I ef\ª]ln NQP[NQ]t��I?\«ef\Ás�NQFHGlNQP[hi\ªP[\�F?cCs��j]l\QPqK¸NCprhCp�P[\�e�G{���McQF?\QP[hi\ºIHG{mfP	G{��GlhiN|KMGts�\�NCp
��k$ILK�Kd\qIMK�I?\j]lk�Pv]lN@s�\QF6IdGlkfP�eqp«h}k[p�F6I(Kdk�pfKd\Q�MkfGJI5]ln \C¨�NQ�5\QPvef\qI5�2k[�[\QP	Pf\qI5��\QFd�5\CK2efn k��$Ix\QFLs�\QF(p�Pf\
]lcjm��QF?\7e�G{���McQFx\QPfhi\7\jP(�MNCs�\|p�F4ef\�]lN!s�\QF*IHGlkfP(F?\ih}k[p�F?NjPqKV¡�]lN��MkfGJI4¡�]ln kfF?e�G{PfN|Kd\Cp�F4\CKVNCp5sfGlefc}k�e�GJIx�qpr\��

`"n NC�rI?\QP[hi\�ef\�e�G{���McQF?\jPfhi\�\QP#KMF?\�]l\qI�mfF?k[p���\#I�\CK�\QP@��NQFMKMGlhCp�]{Gl\jF�\QPqKMF?\�]O\qI�ef\Cpf¨��fFx\Q�(Gl\QF*I�\CKB]l\
KMF?kfGJIdGl�Q�5\5\qIMKdZ8��k�p�Fop�P[\(]lNQFHm�\(��NQFLKdZ�]{Glci\5¡(]ln G{�(��kfFLKdNQP[hi\5ef\(]lN�s�NQFHGONCKMGlkfP�¡�]ln G{PqKdcjFHGl\Cp�F�ef\#I)mfF?k�p���\qI|�
Y�\Q�5NjF?�qprk�P�I?Z)¡�hi\�P�Gts�\iNCprZ)�qpr\�]O\�mfF?k[p���\�Ixk[p���GJI�¡�]lN¼s�\QF6IHGOk�P�kfF?e�G{P[NCKd\Cp�F7�f]tp�IBsfGlefcik�e�GJIx�qpr\�I?\
efcQ�2NQF?�qpr\�NCp�I*IHG4ef\qI�ef\|pf¨�NCpfKMF?\qI���NQF�p�Pf\¼s�NQFHGlNCKMGOk�P�\jPqKMF?\�]l\#I�G{P[e�GtsfGOeqp�I�P[\CK�Kd\Q�5\QP#K��5kfG{Pfe�Fx\��qpr\
hi\j]{]l\7�qp�G�hiNQFxNihCKdcQFHG I?\�]l\qI3ef\Cpf¨5�fF?\Q��Gl\QF6I~mfFxk[p���\qI°�

TVNQF"hikf�(��NQF?NQG I?kfP5NCpf¨5F?c#ILp�]tKdNCK?IVF?NQ�f��kfFLKdcqI4efNQP�I~]l\qIV�5cCKdNiwHNjPfNQ]t��Ix\qI~F?ciNj]{GJI?c}\qI~��NQF ¾ b�`4_ ¾ \CKVNQ]
¬ �j® 		� ¯ \CK ��NQF �r`~S�g4D�y�S4Y ¬ �j®f® � ¯ Pfk$I¹efk�P	Pfci\qIv��k�p�FHF?NQGO\QPqK ��NQF?N6ÊËKMFx\�efcihi\Cs�NQPqKd\qI��qprNQPqK ¡
]ln \Q����GOhiNihQGtKdc5ef\qI��2cie�GlNqIBhikfP�IdGlefcQF?c#I|�0��k�p�]{G{mfP[k�P�I�Kdk�pfKd\Q�Mk�G I?Z�efNQP�I"Pfk�KMF?\(cCK�pref\}Z8�qpr\�]lN(hikf�(��NQF?NjGJI?kfP
ef\¢]ln \Q����GOhiNihQGtKdc¢P[\+I?n kf��cQF?NQGtK<��NqIA��NQF�F?NQ�f��kfFLKA¡£p�P�Ç?\QP�I?\QG{mfP[\Q�5\QP#KAhQ]lNqI*IHGl�qpr\�ÇAhik����5\¢efNQP�I�]O\qI
cCK�pref\#IvNQPfNj]t��I?ci\qI ��NQF ¾ b�`4_ ¾ \|K¢��NjF �$`~Sog�D�y�S�Y �2NQGJI���NQF¢F?cj�McQF?\QP[hi\º¡�p�P·k�pfKMG{]�efn NCpfKdk�w
�MkfFH�5NCKMGOk�P©¬�p�P©hik�p�F6I-�fF?kfmfF?NQ�(�2cº��NQ�fGl\QF?wdhQF?NC�[kfP ¯ efkfPqK k�PµI?NQGtK£�qpr\ª]ln \Q����Glh}NihQGtKdc«\qILK�ef\�]lkfG{P
IMp���cQFHGl\Cp�Fx\7¡�]lN��f]tp���NQFLKVef\qIV�Mk�FH�2\qI4efn \QP�Ix\QG{mfP[\Q�5\QP#K~hj]lNqI6IdGl�qpr\qI°�

`"N��fFxcqI?\QP[hi\(efn p�Pf\7s�NQFHGONCKMGlkfP�G{�(��kfFLKdNQP#Kd\(¡�]ln G{P#KdcQFHGl\|p�F�ef\(hQE[NihCp�P�ef\#I�mfFxk[p���\qI4P[k[p�I"hikfP��MkfFLKd\
��NQF�F?Nj�f��k�FLKÁ¡·]ln G{PqKdcjF?ÈCKÁefn c|K�pre�Gl\QF�]ln \Q���M\|K¹ef\·hi\qIvKMF?k�G I��5cCKME[k�ef\#I�\QPµ�Mk�P[hCKMGlkfP&ef\·hi\jFLKdNQG{P[\qI
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`"n Eq�	��k�KMEf�qIx\ � �fFx\QPfNQP#K<\QP¹hikf�(��Kd\£]l\@P	Gts�\iN|p+KdNC¨�k�P[k���Gl�qpr\�ef\qI<k[�°�?\ihCKMG��HI5�5\qILp�FxcqI5��NQF5]l\
��k½IMK�Kd\qILKdZ�I?N��(GJI?\�¡�]ln cQ�fF?\Cpfs�\;F?\j��k½Ix\¸IMp�F(�qprNCKMFx\�NQP[NQ]t��I?\#I�ef\¼s�NQFdGlNQPfh}\�efk�P#K�]O\�]l\ihCKd\Cp�F�KMFxk[pfs�\QF?N
p�Pf\�IM��P#KMEf�qIx\�ef\qI7F?c#ILp�]tKdNCK?IXefNQP�I7]O\¼KdNC�f]l\}NCp�P � ���fF?cqIx\QPqKdc<hQGlwHNj�fF?�qI|��`"n NQP[NQ]t��I?\<ef\�hi\(KdNC�f]O\iNCp-Ix\QF?N
pfKMG{]l\Q�2\QPqK;cihQ]lNQG�F?ci\-��NQF�]O\ KdNC�[]l\iNCp ef\qI��5k��f\jP�Pf\#I@�qp�G���\QFH�2\CK�ef\�IHGtK�pr\jF�]l\¢P�Gts�\iNCp efn \Q����GlhiN}hQGtKdc
F?\qId��\ihCKMG{�%ef\7hQE[NihCp�Pf\7ef\#I0s�\QF*IHGlkfP�I°�
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g4NC�[]l\iNCp<P � ��� uvk��[\QP�P[\7\CKVcihiNQFLKdw�K�����\���k�p�F4hQE[NihCp�Pf\7ef\#I0s�\QF*IHGlkfP�I)Ix\Q]lkfP(]l\�P	Gts�\iN|p¼KdN|¨�kfPfkf�(Gl�qpr\

`"n \C¨�NQ�5\QP ef\qIvKdNC�f]O\iNCpf¨ �&\|K �&F?cCs��j]l\ p�Pf\©I?\Cp�]l\¤e�G{���McQF?\QP[hi\ IMp���cQFHGl\Cp�Fx\·NCpÉI?\|p�G{]�ef\
IHG{mfP	G{��GlhiN|KMGlk�Pr�0D�\CK�Kd\�e�G����McQF?\QP[hi\�hikfPfhi\QFdPf\�]l\�P	Gts�\iN|p£KdN|¨�kfPfkf�(Gl�qpr\@Ç?hikfP�P[NQGJI6IxNQPfh}\�Ç�\CK�hik�P	��G{FH�5\5]lN
E�GlcjF?NQF?hQE	Gl\�efn \Q����GlhiNihjGtKdc7ef\qI~�5c|KMEfk�ef\qI~�fF?kf��k½Ixci\7efNQP�I~]ln Eq�	��k�KMEf�qIx\ � �

`"Nvhikf�(��NQF?NQG I?kfPºef\#I��2k[�[\QP	Pf\qI�ef\Cpf¨ ¡vef\Cpf¨«�5\CK�\jPºc|sfGlef\QP[hi\¢p�PªP	Gts�\}NCp ef\¢F?cqILp�]/KdNCK?I
IHG{mfP	G{��GlhiN|KMGts�\Q�2\QPqK"ILp���cQFHGO\Cp�F���k�p�F~]l\qI%s�\QF6IdGlkfP�I4kfF?e�G{P[NCKd\Cp�F)I?\|p�]�\CKVk�F?e�G�PfNCKd\Cp�F~�f]/p�I0sfGlefc}k�e�GJIx�qpr\���NQF
F?NQ�f��kfFLKV¡�]lN!s�\jF6IHGlkfP(��NQ�fGO\QF?wHhQFxNC�[k�Pr�

�fG4kfP�NL�?k�pfKd\�¡�hi\qI7FxcqILp�]tKdN|K?I7]l\qI�efkfP�P[ci\qI�k���Kd\jPqpr\qI�\QP�hi\��qp�GVhik�P[hi\QFHP[\¼]l\#I7NCpfKMFx\qI�P	Gts�\}NCpf¨
KdNC¨�kfPfkf�(Gl�qpr\#I?Z7\QPv��NQFLKMGlh|p�]{Gl\QF<]l\qI<F?cqILp�]/KdNCK?I�h}k�P[hi\QFHP[NQPqK5]ON£h}k��(�fFxcQEf\QP�IHGlkfPvk���]l\�hik�p�F6I5��NQ�fGO\QF?w
hQF?NC�[kfPI?\ºFxcCs��Q]O\�NqI6Ix\���Pf\CK�Kd\j�5\QPqK ILp���cQFHGO\Cp�F+IxNQP�I �qpr\ª]lN«e�G{���McQF?\jPfhi\�Pfn NCK�Kd\QG{mfP[\ª]l\�I?\Cp�G�]�ef\
IHG{mfP	G{��GlhiN|KMGlk�P[Z5k�P«��\CpfK�hikfP�IHGOefcQF?\QF��qpr\v]ln Eq�	��k[KME[�qI?\ � \#ILK���NjFLKMGl\Q]{]O\Q�5\QP#K�hikfP���G{Fd�5ci\-��p�GJI?�qpr\-]l\
P�Gts�\iNCp efn \j����GlhiNihQG/Kdc&efn p�P[\�5cCKME[k�ef\��NQF�FxNQ�f��k�FMK�N|pf¨ NCpfKMF?\qI Pf\��\CpfK«��NqI�È|KMF?\&hikfP�IHGOefcQF?c
G{Pfefcj��\QPfefNQ���5\QPqKVeqp<P�G/s�\iNCp5KdNC¨�k�P[k���Gl�qpr\7ef\qI4k��|�?\}hCKMG{�HI4hikfPfh}\QFHPfc#I|�

R2\;�f]/p�I?Z�]lN��fFHGJIx\�\jP¢h}k��(��Kd\�ef\�]ON�e�G{�5\QP�IHGlkfP-ÇHP�G/s�\iNCp�KdNC¨�k�P[k���Gl�qpr\�Ç?Z4efNQP�I©P[k½I�NjPfNQ]t��Ix\qI
ILKdNCKMG ILKMGl�qpr\qIxZ�N���\QFH�(G I(ef\�F?cieqp�G�F?\�h}k�P�IHGlefcQFxNC�f]l\j�5\QPqK�]lN�s�NQFHGONCKMGlkfP£G�PqKd\QFHP[\�¡�hQE[NihCp�P�ef\qI�mfF?k�p���\qI
�qp�G�]�G{�(GtKdNQG/KdZ�]lkfF6I�ef\;]ln \C¨�NQ�5\QP�ef\�]ln Eq�	��k�KMEf�qIx\ � Z�]O\qI���k½I*IHGt�[G{]{GtKdcqI�ef\�m�cQPfcjF?NQ]{GJIxNCKMGlkfP�ef\qI�F?cqILp�]/KdNCK?I
k[�rI?\QFMs�cqI°�

S"P�hi\5�qp�G%hik�P[hi\QFHP[\(]l\qI�GtKd\Q�<I��5\qILp�FxNQPqK4]lN�hik�P	PfNQG I6I?NjPfhi\iZ$]ln \C¨�NQ�5\QPAef\qI)��NjFLKMGl\qIoef\(hik�p�F6I�Ixn �
F?NQ�f��kfFLKdNQP#K4��\QFH�5\CK"ef\��5\CK�KMF?\(\jP�cCs[Glef\QPfh}\�]ln NQ�f��kfFLK"ef\X]On G��5NQm�\7�fF?cqI?\jPqKdci\7��NQF"k�F?e�G�PfNCKd\Cp�F"¡�KMF?NCs�\jF6I
p�Pf\@h}k�P�ILKMFLprhCKMGOk�P��fF?k�mfFx\qI6IdGts�\@ef\#I(��G{m�p�F?\#I5�qpr\�hi\CK�Kd\�hik�P�ILKMFLprh|KMGlk�P-Ixk�GtK�I?k�pfKd\QPqpr\�k�p-��NqI���NQF�]l\
sfGlefc}k�e�GJIx�qpr\���`"\#IBcCK�pre�GlNQP#K?IBNC�[NQPqKBILp�Gts[G�]lNXs�\jF6IHGlkfP���Nj�fGl\QF?wHhjF?NC�[k�P<��NQF?NQG I6I?\jPqK"hiNQ��N|�f]l\qIoefn Glef\QPqKMG���Gl\QF
mf]lk���NQ]l\j�5\QPqK�]l\�ef\qI*IHG{P��fF?kf��k$I?c��5NQGJI�cj�fF?k[pfs�\QPqK��f]tp�I�ef\�e�G{����Glh|p�]tKdcqI��qpr\�]l\qI�cQ]O�Cs�\qI��qp�G<kfPqK
��cQP[cQ��GlhQGOc¢eqp«hik�p�F6I<��NQF�kfF?e�G{P[NCKd\Cp�FA¡¢\C¨	KMF?NQG{F?\�]l\qIAcQ]lcQ�2\QPqK?I<��\QFLKMG{P[\QPqK?I<��NQFH��G�]ln \QP�I?\Q���[]l\¢ef\�]lN
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