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NS**6,7914,570,150,49CM20
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9,2314,830,080,34CSP

Temps de
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appui (s)

NSNS**5,947,940,110,89CP40

NSNS*5,857,620,111CP20

*NS**4,696,870,261,43CM20

*******11,4112,930,451,78CM40

45,290,121,1CSP
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***7,112,220,230,62CM20
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(m)

*NS4,812,20,270,63CP40

**NS6,4713,880,220,6CP20

***7,0212,780,160,45CM20

*****9,6717,740,140,34CM40

3,077,330,170,62CSP

Vitesse
(m/s)

NS**3,166,9110,0368,62CP40

NS***4,317,058,2762,38CP20

NS**2,925,987,9444,22CM20

***8,079,558,0535,42CM40

3,635,236,1055,26CCSP

Cadence
(cycle/mn)

p SD (mp)p cv(mp)
p moy 
(wil.)SD CVCVSDMOY
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T1Pq�keJ8Z�QJ¶k,R�SsRAV"]A^�J�]A^�JAx�]�J�V\LNRAdeU/ZGb�RMLNdeJ�U8L"ZXY J¹LHj�P¿k��,dyU�LNOAV"¨MLiQO�SDTU8LWVXO�]AkedeU�d,�8P9J�SsJBU�LiQJ
UT1Pj�J�k,k5J1Z ]�TS�q�deU�R�d�Z"T�U�Z�j�T�klLNRAn�JM��v�VXO��8P9J�U]�J8Z dyU�L"J�V)S�O�Qhd,R�deV"J8ZÅZ\P�V>k,J½v�V"J�J�x�deU1n QJ½k,R½SsRAV"]�^�J
t_·�ThV"J=RMP�J;L©RAk���Y(º��� � |"Y/UpTpP�ZKRMjhThU�ZK]�T�SGb�R�V"O�k,J8Z�b�R�V"R�SD�MLWVXJ8ZK]�dyUpO�S}R�L
de�8P9J1ZKQJDSDRAV"]�^J�Z\LNRMq�dek,d_Z�O�J
]A^pJBx¸` ~ b�RMLWdeJ�U�L"Z}b�RAVNgdyU/ZXThUd,J�U�ZEZ"T1P�ZEZ\LNdySGP9k,RMLWdeTU 	-¬�£»q�dek,RMLNOAV"R�keJ�^pRMPLNJcv�V"O=�8P9JBUp]�J�QJ�b1P/d�ZzJ8U
SDThuhJ�UUJ ~ RBU�Z���I�J8Zsb�RMLNdeJ�U8L"ZsbV"O8Z"J�U8LNR�deJ�U8LGL_TpP�ZDPUpJ�RAnnVXR=jhRMLNdeThU�QJ8ZDLWV
T1Pq�keJ1ZzQJ�keR�SsRAV"]A^�J
t\^1upb�Thg�deUO8Z"d,JA|"Y�QJ1Z�v�V"J�JAx�deUnEJMLwP9UJGdeU/Z\LNRAq�d5k,dlLNOfb�T/Z\L5P�VXRBkoJ�J�U�SDTu�J�UUJGº�Y ~ R�U�ZKRAbV"��Z?k,RD]�^d�V\P�V
n�d�J
Q8P 	-¬�£��
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ª R�V)Ssd?k,J1ZG��]�T�SGq�deU�R�d_ZXThU�Z�jhT�klLNRAn�J�Z\�mv�V"O��8P9J�Up]8J�Z}Z�O�k,J�]MLNdeThUUpO�J1ZD¢-b9RAV\LWd VDQJck,R�vWThV"SfP9k,J�Q�J

]�TU�ZXJAV\j9RMLWdeTUEQJGkW��O�UJAV
n�d,J{LNT8LNRAkeJiQOBk,d�j�V"O�JG]�^�JAxD]�^pR8�8P9Jmb�RMLWd,JBU�LNY/UT1P�Z�RMjhThU�Z�S}d�ZKJ�U�OAj�d,Q�JAU�]=J{P�U
deU8LNOAVX¨ML¥QJ8Zr]�T�SGq�deU�R�d�Z"TU�Z�deU�LNJAV"SDO�Qd5R�deV"J1ZrJML�b�klP�ZwbV"O�]�d�Z"O�SsJ�U8L¥Q8Pz��i�ixmt
JAUDSDTu�J�UU�J�� ~ �m|�t
JML
� ���ix������f|Kb�RAV?VXRAbb�ThV�LKRMP��^R�PLNJ8ZHv�V"O��8P9J�U�]�J�Zmt\v�V"O��8P9J�Up]8JsQJ�V"O�vNOAV"JAU�]=Jc`�a���ix��>a-�m|"YwJ�U
LNJAV
S�J�QJ�keThU�n1P�J�P�VDQJ8ZD]Auh]Bk,J8Z�JMLiQTU]�QJ�j�d�LNJpZ�Z"J�Y?S�RBd�Z�RMP4Z�Z"d�P/UpJ�R�]MLNdeTUÇZ"den�Ud,v
d,]�RMLNd�j�JcZWP�V�k,R
Z\LNR�q�dyk,dlLNO?b�T/Z\L�P�V"RAkoJ1�

	sT1P�Z�U/��RAj�TU�Z®b/R�Z�S}d�ZKJ�U�OAj�d,QJBU�]=JGQJ�SDT�QdyvNd�]�RMLWdoThUzQ�JGk,RG]�R�QJ�U]�J}ZXTpP�Z©���JML � ���GxBY©`�a�
�ix}J�L ��� ¦iTb�R�Y�]�JD�8P�d�J1Z\L©JAUER�]�]�TV"QERMj�J=]�keJ1Z�^1ub�T1LW^��Z"J8Z�bV"O=]�O�QJ�S}SsJ�U8L®vWThV"SfP9k,O�J1Z�b�RAV�·ÅTV
V
d�Z
JML�RAk���Y�tA` �� ��Y>` �� �1|ÁZXJAkeTU k,R��8P9J�k5k,J¾]�J b�RAV"R�Ss�MLWV"J dyU�LNJAV\j�d,J�UQ1V"R�dlL�J�U LNR�U8LÅ�8P9J b^O�UT�SD��U�J
]�TSGb�J�U/Z"RMLNJ�P�V��

� R S�T�Q8P9k,RML
doThU b�T/Z;Z"d�q�k,J QJ8Z¾b�RAVXRBSs�MLWVXJ8Z ]BdeU�O�SDRMLNde�8P9J1Z QJ SDRAVX]B^pJ ]�^pJAx k,J8Z¾b�RMLNdeJ�U8L"Z
b�RAV
g�deU�ZXThUd,J�U/Z>R�bV"�8Z ~ RAU/Z�b�RAV>]�J�V\LNRAdeUJ8Z ]�T�SGq�d,UR�d�Z"T�U�Z�j�TklLNRAn�JM�¶v�V"O��8P9J�U]�J½UpTpP�Z R�SD��UJ ¢
]�TU�Z"d,QOAV"J�V�keJ1Z�SsO�]�R�Ud�Z"SsJ1Z�Ss¨�S}J�Z�Q��,R�]MLNdeThUsQJfk,RGZ
LWdeS�P9k,RMLNdeThUsRMPzUd�j9J8R�PEQ8P�	E¬�£[�sI�J8Z®QJAV
Ud,JAV�Z
QJ�SDJMP�V"J�U�L�deSDb�RAV"v
R�dlLNJ�SsJ�U8L¶O�klP9]�d5QO�ZK��koR bVXJBSDd,�AV"J¡^1ub�T8LW^p�8Z"J¡v5PL�vWThVNSfP/k,O�J¿b�RAV�·�RAV;Z"QJ�U¾JML
Ä?q�J1Z"T�JAU�` �� ��Y(ZWP�nn�OAV"RAU�Lr�8P��5d,k�JA��d�Z\LNJmQRAU/Z�k,R?· ª P�UDb�RML�LNJAV
UsQ/�,R�]MLWd�j�dlLNOmRBUpThV"SDR�k�R�PEUdoj9J=RMPEQJ1Z
n�RAU�n�k,deT�U�Z{QJ�k,R}q�R8Z�J�deU8LNJAV
VXThSGb�R�U�L?koJpZmvWTU]MLNdeTU/ZHb^1u/Z"doT�keTn�d,�8P9J1ZmkeT�]=T
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VXOAndeTUR�k,JpZ{t\V"J8ZNb�ThU�Z"RAq�k�J

QJHk\�,RAg�deU�OpZ"d,JmJMLwkW�5^1upb�JAV\L_ThUdeJ�|�JML¥¢HQd�Z\LNRAUp]8JHtWV"J�UQR�U8L¥]�T�Sib1LNJHQ8P�LWVXJASGq�k5J�SsJ�U8LNY�JML¥QJ8Z4LWVNTpPq�k,J8Z�Q�J
k,R{SsRAVX]A^�JA|�� � RH]A^d�V\P�VNn�d,JHRMP�V"R�dlL�b�T1PVwvWTU]MLNdeTUDQJ?V"J8ZWLNRMP�V"JAV�P�UGb�RML,LNJMV
Uib^1u/Z"deT�koThn�d,�8P9J1�

ª P9d�Z"Y?k,J8ZEZ
uU�]�^1V"TUd�Z"RMLNdeTU�ZsU�JMP�V"TUR�keJ1ZsTU8L�OMLNO�QO�]AV"dlLNJ�Z���¤®kek,JpZDVXJBvWk,�MLNJ�U8LDk �5R�]MLWd�j�dlLNO�Q�Jck,RAV
n�J1Z
b�Tb1P�keRMLNdeThU�ZKQJ�UpJMP�V"TUJ1ZKQR�U�ZK]�JAV\LNRAdeUpJpZ�q�R�UpQJpZKQJ}v�VXO��8P9J�U]�JDJML©]�TV\V"J�Z
b�TUQJAU�L�¢DkeR�ZXThSDSsJDQ�J
kW��J�U�ZXJBSGq9k,JGQJ8Z�R=]ML
d�j�dlLNO�Z�U�JMP�V"TUR�keJ1Z®keT�]=RBk,J1Z"Y9]�T�SDS�JHUT1LNRASDSsJBU�Lrk,J8Z�R�]�L
d�j�dlLNO8Zrb�T/Z\L®Z
uU�RAb1LWde�8P�J8Z¹�
¦�RAU/ZGk,R�SsRBk,R�Qd,J-Q�J ª R�V
g�deU/ZXThUpY©d,k�JA��d�Z\LNJEQJpZmb�RML�LNJ�V
U�ZDR�UTV
SDRMP��ÅQJ�Z
uU�]�^1V"TUd�Z"RMLNdeTU�Q�R�U�Zik,JhZ
n�RAU�n�k,deT�U�ZzQJck,R�q9R8Z"J�JBU>VXJBk,RMLWdoThU�TpP�UTUÅRAj�J�]ck,R�QOAb�koOML
doThUÅQTb�R�S�deU�JAVNn�d,�8P9J�YK�8P/d�RBk�LN�AV"J�U8LDk,R
vWT�Up]ML
doThUÀQJ8Z�n�R�U1n�kedeT�U/Z¶QJ koR�qhR8Z�J¿JML�QJ�Z-q�T1P9]Ak,J8Z�Z"T1P�Z�]�TV_LWdo]�T
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]ATV_LWdo]�R�k5J1Z¹� � �,OML�P9QJ¿QJ�]�J8Z

j�R�V)d,RMLNdeTU�Z�RMP>ZXJBdeU�Q8P�]�TV_LNJ���Z"J�U/Z"TV
deSDT1LNJMP�V�bV)deSsR�d5V"J=Y4Q8P�UThupRMP>ZWP�q�LW^R�k,R�S}d,�8P9J}JML©Q8P�b�RBk,ked5Q8P�S
deU8LNJAV"UpJ�RcVXO=jhO�k5O�QJMP��¿bV"deU�]�dyb�R�P���b�RML�LNJAV
U�Z�R�UTV)SsRMP� QR�U/Z�k,R�SsRBk,R�Qd,J�QJ ª R�V
g�deU/ZXThUE� ��� P9U
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JM�h]8��ZmQJ-Z
uU�]�^1VXThUd�Z�RMLWdeTU�b�RMLW^pT�keTn�do�8P9J�QRBU/Zmk,J8ZHq9R8Z�Z"J1Zmv�V"O��8P9J�U]�J8Zmt
SfP JML�qh¨MLNR�Y��¿a�-�ix�|mRMP
V"JAb�T/ZzRMj�J�]�]�T�SDSsJ�]�TVNThkek,R�dyVXJ¶P9UJ�Qd5SsdeU1PLWdeThU�QJ>keR�QO8Z
upU�]�^1V"TUd�Z�RML
doThU�t
RMP�n�SDJ�U8LNRMLWdoThU�QJ�k�R
Z
uU�]�^�V"ThUd�ZXRML
doThU�|DQRAU�ZDk,J8ZGqhR1Z;Z"J1ZDv�V"O=�8P9JBUp]�J1ZDRMP�]=TpP�V;Z�Q8P>SDT1Pj�J�SsJ�U8LNY�Ã � b�RAV"RAkek,��k5J�SsJ�U8LNY�dekHR
RMP�Z�Z"dwOMLNODQO�SDT�U�LWV"OfP�UJDQhdeSsdyU1PLNdeTU�jhT�d�V�P9UJDQhd�ZNb/R�V"dlLWdeTUEQ�JDk,RzZ
upU�]�^1V"TUd�Z�RMLWdeTU�QR�U�ZKk,J1Z?^pRMPLNJ8Z
v�V"O��8P�J�U]�J�Z>t_qhR�UQ�J n�R�SsS}R�� ��8�Gx�|��8P9d�RAbb�R�V"R��_L�b^1u�Z"doT�keTn�d,�8P9J½R�P ]�T1P�V;Z�Q8P S�TpPjhJBSsJ�U8L
t � V"T �GU�J¹L¥RAk���Yº��� � |��
)kKJ8ZWLiQThUp]cZ\P�nn�O�V"O��8P9J�Qdev\vNOAV"J�U8L"Zib^O�UT1L�u�b�J1ZsQJ-SsRBk,R�Qd,J�QJ ª RAV
g�deU�ZXThU�b�TpP�V
VXRAdeJ�U8LiRMjhT�d�V

QdyvWvNOAV"J�U8L"Z�b�RML�LNJAV
U�Z¡Q/�,R�]MLNdoj�d�LNO8Z¸QJ Z
uU�]�^�V"ThUd�Z�RMLNdeTU/�}¦Ddev
vNOAV"J�U8LNJ�Z¡v�V"O��8P9J�U�]�J8Z Q�J ZWL
deSGP9k5R�L
deTU
]�OAVXOMqV"R�k,JHbV"ThvWTUQJHb�T1P�V
V"R�deJ�U8L�QThUp]�ZWP�bbV)deSsJAV®TpPz]�TU8LWV��keJAV®]�JAV\LNRAdeU/Z®QJm]�J1Z§b�R�L5LNJAV
U�Z®RBUpThVNS}R�P����

ª k�P�Z"d5J�P�V;Z¡OML�P9QJ�Z¡TU8L�RAdeU/Z"d�SDT�U�LWV"O �8P9J»keR ZWLWdySDP/koRML
doThU Z\P�q1LW^R�k,R�S}d,�8P9J ¢ `�a� �ix ZXJBSGq9k�J
RAU�LNRAn�ThUd�ZXJAVs]�JML�LNJ�R�];LWdoj�d�LNOcR�UpThV
SsR�k,J�QRBU�Z}k,J1ZDq�R8Z�Z�J8Zsv�V"O��8P9J�Up]8J�ZsRMP¡Ud�j9J�RMP Q�J�Z�qhTpP9]�keJ1Z�Z"T1P�Z
]�TV_LWdo]�T

�
]�T1V_LWdo]�R�k5J1Z�t��(T�v\vNR�Ud�JML¶R�k���Y�º��� ~ Âf¦�JAj�T/Z�JML¶RAk���Y�º����}Â �(Thn�J�k�Z"TU¾JML¶RBk �lYDº��� ~ |��{¤®U

V"JMjhR�U]�^J�Ymd5kDRAbb�R�V"R��yLzJBUp]�TV"J>Qhdev
vNd5]�dek,JÇQJÅQO�v\deU�dlLNdyj�J�SsJ�U8Lz]�TU]�k�P�V"JÇZ\P�V�k\�,R�]MLNdeTU¸J=�hR�]MLNJ>QJ>k�R
Z\LWdeSGP9k5R�L
deTU ¢Á^R�PLNJÁv�V"O��8P�J�U]�J¸¢ `�a�8�Gx¾Z\P�V�k,J½b�RML,LNJAV
U¾Q/�,R�]MLNd�j�dlLNOÁb�^1u/Z"deT�keThn�d,�8P9J¡Q�J¡^RMPLNJ
v�V"O��8P�J�U]�JHQ�R�U�Zrk,R{q�R�UpQJ{n�R�SDSsR1�/¬�d9k\�,TUGb�T�ZXJ{kW�5^u�b�T8LW^��Z"JHQ��oP9UJHR�]MLWdeTU}UpO�v
R8ZWLNJ�Y�RAU8LNRAn�TUd�Z\LNJHQJ
k,R�ZWL
deSGP/k,RMLNdeTU¿]=OAV"OMqpV"R�k5J�¢Á`�a�8�ixÇZWP�V�]�JML,LNJ�R�];LWd�j�dyLNO�QJ¶^pRMPLNJcv�VXO��8P9J�U]�J�b�^1u9Z"deT�keTn�d,�8P9J�YH]=JBk,R
b�T1P�V\V"R�dlL®¨MLWV"JGR�keThV�Z�¢fkW�,ThV
d n�deU�JGQ��oP9UJiR�]MLNdeThUzQhdev
vNOAV"J�U1LWdeJ�k,k5JiRMP�Ud�j9J�R�P�QJ8Z�n�R�U1n�k5doT�U�Z©QJ�k,Rfq�R�Z�JGJML
QTU]HQ/�,JBvWvNJML"Z Gb�RAVXR�QTp�hRMP����Dt � V"T �GU�JML�RAk���Yº��� � |��

� TV;Z"�8P9J¾k\�,TU VXJAn�RAV"QJ k,J8Z¡J�vWv
J�L"Z¿]�k,dyU�de�8P�J8Z�Q�J�Z�LNJ�U8LNRMLWd�j�J�Z¡QJ }Z
upU�]�^1V"TUd�Z�RMLWdeTU/Z �Y-b�R�V
Z\LWdeSGP9k5R�L
deTU Q8P 	E¬�£ ¢ÆQ1dojhJAV;ZXJpZ v�VXO��8P9J�U]�J1Z bVXThnV"J�Z;Z"d�j�J�SsJ�U8L ]AVNThd�Z�Z"R�U8LNJ8Z ]A^�JAx keJ ZWP ��JML
b�RAV
g�deU�ZXThUd,J�U J�U b�O�V)doT�QJ b�T/Z\L Thb�O�V"R¹L_Thd V"J bV"O�]�T�]�J�Y>TUÆTpq9Z"JAV
j�JD�-P9UJ RAnnV"RAjhRML
doThUÆQJ k,R
Z
uSDb1LNTSDRMLNTkeTn�deJ½b�T1P�V>keR v�V"O��8P9J�U�]�J QJ `��»�ix¾RMj�J�] QJ8Z>VXO8Z\P9klLNRML"ZÅ]=ThU�j�JAV
n�J=RBU�L JAU»LNJAV
SsJ
Q/�,R=q9Z"J�U�]�JHQ/��J�vWv
J�LwJ�L���T1PzRAnnV"RMjhRMLWdeTUDJ�U8LWV"J}`��DJML¥a�{�ixmt���Tn�J�k5Z"TUDJML¥R�k���Yhº��� ~ Âp£§deS}SsJAV"SsR�UUDJML
R�k���Y�º���1��Âw·�ThVNTÇJ;LiRAk���Y�º���1º|��rI�J8ZDJ�v\vNJML"ZDQd�Z
b�RAVXRBd�Z�ZXJBU�LiRAbV"�8Z ~ �c�GxBY[R�j�J�]�P9UJ�RBSsO�k5doThV"R�LWdeT�U
]�kedyU�d,�8P9J}Z��5deU/Z\LNR�kek,R�U8LrbV"TnV"J8Z�Z"dojhJ�S}J�U�LNY�UpJML5LNJi¢fb�RAV\LWdeV�QJ `�a���ixDJML®O=�8P/d�j�R�k,J�U8LNJ��\P�ZX�8Pw�,¢fº ~ ���Dx
t_·�ThVNT�J;LKRAk���Y4º���1º|��¦DJDbklP�Z"Ywk,R�j�R�V)d,RAq�d5k,dlLNO}v�V"O��8P9J�U�L
deJ�k,k5JsQ8P�SDTpPjhJ�S}J�U�LKQRAU�Z�k5J�ZHOAbVXJMP�jhJ1ZHQJ
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`��-�GxBY§SDR�d�ZfUpThU¶¢}º����ix�Z\P�nn�OAV"R�U�LH�8P9J�keJ

]�TU8LWV��hkoJ}JA��JAVX]�O�b�RAVHkoJpZKn�R�U1n�k5deT�U�Z�QJ}k5R�qhR8Z"J-ZWP�VHkW��R8Z
b�J=]ML�V\u�LW^S}d,�8P9JGLNJBSib�ThV"J�k¥QJ}keR�V"O�n1P/k,RAV"dlLNO
Q8P�SDTpPjhJ�S}J�U�L®t GV
u�LW^S}d,]�dlLNO��Y���RMP4Z�Z"QTV
v®JML®R�k���Y©` ���� |®b�TpPpV
V"RAdlL®¨�LWV"JfSDT�Q8P/koOijhT�d�V"JGdeU8LNJ�V
V"TSGbhP
b�RAVsQJ8ZsR�]�LWdoj�d�LNO8Z-Z
upU�]�^1V"TUd�Z"O�J1Zs¢�QJ8Zsv�V"O��8P9J�U]�J1ZzQhdevWv
O�V"J�U8LNJ8ZsQJ8Zsv�V"O��8P9J�Up]�J1ZDb�^1u9Z"deT�keTn�d,�8P9J1Z
t_¤rP�Z"JMq�doT}JML¥RAk���Yº��� � |;�
�?PÅUd�j9J�RMP�Q8PÅ]�TU8LWV��hk,JEQJ-keR-SsRAVX]B^pJ�Y�TU>Z"R�dlLm�8P�� RMPÅSDT�SDJ�U�LmQJ�k5R�Z\LNdeSGP/k,RMLWdeTU�]�OAV"OMqpV"R�k5J=Y©k,J1Z
Z\P ��JML"ZDUJ�bV"O8ZXJBU�LNJAU8Lib�R8ZsQJ�LWV
T1Pq�keJ�UTU ��� ¦�Thb�R>Z"J�U�Z"d�q9k,JctN]AV"dlLN�AV"J�Q��5JA��]�k�P�Z"deT�U�|"Y?kW�5d5SDb�R�]�LDQJ
kW�5deU�vNkoP9J�Up]8JmkeT�]=ThV"O�ndeThUpR�k5JmQJm]�JML�LNJGZ_LWdeSGP9k5R�L
deTU}^pRMPLNJfv�V"O=�8P9JBUp]�JGZ\P�V�k,J8Z�Z\LWVWP9]ML�P�V"J8Z®JAU�j�dyVXThUUpRBU�LNJ8Z
J8ZWLmdyUpQOMLNJ�]MLNR�q�keJ�]�k5deU�d5�8P9J�SsJ�U8L�� �Hj�J=]-k,J�LNJ�SGb/Z"Y�P9U>]=JAV\LNRAdeU>QJ�nV"O-QJ�QOAn�O�UOAV"J�Z�]�J�U]�J-koT/]�R�k,J-JML
keT�]�T¿V"OAn�deTUR�k,Jcb�T1P�V
V"R�dlLsSDT�QhdevWd5J�V�]�J8ZsV"J�k5R�L
deTU�Z�ÂKJALDSDR�kenV"O�P/UÇqhThU ]�ThU�LWV��keJ�Q�J8Z�Z
u�S�b1L��SDJ1Z
Z"J�n�SsJ�U8LNR�d�V"J�Z"Y�d,ksJ=��d�ZWLNJAV"R�dlL�P9U J�v
vNJMLEUO�vNRpZWLNJ¿QJ8Z�b�RAVXRBS��MLWV"J8Z¶QJÀZWL
deSfP9k,RMLNdeThU ZWP�V�k5J1Z�]�J�U�LWV"J8Z
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