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!"##$%&'(!&%$&)$!*+$!&',-$."&)(&,/(!'&#!$,$)$*0&1&
#
H#.9I.J-=#K#

! L/-#:M<-#K#N/==I#4,J+<-0N#4I#N/==I#0-<5-IC#
! O<4.J09P,-#K#-=N#8-#Q-I/88-N#/0N-<:+,/4/<-3#-88-#-=N#4,J+<-0N-#E4<#I0#@-<#Q-I/88-N#R#84##,I<-#:M<-#-N#

4,J+<-0N-#E4<#I0#,-IC/M:-#Q-I/88-N#R#84#E/-#:M<-#
! SI<-#:M<-#

#
$-#$&)#./<.I8-#,40=#8T-=E4.-#=9I=#4<4.J09P,/-06#
$-#8/G4:-0N#,-0N-8+#-=N#I0-#.90,-0=4N/90#,-#8T4<4.J09P,-6#
#
#

LA CHARNIERE LOMBO-SACREE 
#
#

I.   LE DISQUE L5 S1 
#
$-#,/=UI-#$VWX@#-=N#I0#:4N+</4I#.9:E9=/N-#UI/#4:9<N/N#8-=#E<-==/90=#-0N<-#8-=#1#5-<NM;<-=6#
Y8#-=N#.9:E9=+#,-#1#E4<N/-=#K##

! !"#$%"&'("$()&"&'Z#09[4I#EI8E-IC#\E4<N/-#.-0N<48-]#
Y8#-=N#G+84N/0-IC3#.9:E9=+#R#2V^#,T-4I#-N#-=N#/0,+Q9<:4;8-6#&-#09[4I#_9I-#.9::-#I0-#;/88-#,-#
:+N48#-0N<-#1#E/M.-=#E84N-=#-N#=-#,+E84.-#,-#Q4`90#R#<+E4<N/<#8-=#E<-==/90=6#

! *!!"$"&'+,-.)&"&#Z#=I..-==/90#,-#84:-=#9I#<+=-4I#,-#:4/88-=#UI/#E-<:-N#,-#;9IG-<#,40=#N9I=#8-=#
=-0=6#

#
&-#,/=UI-#-=N#;9<,+#-0#4540N#E4<#8-#8/G4:-0N#5-<N+;<48#.9::I0#40N+</-I<#-N#E4<#8-#8/G4:-0N#5-<N+;<48#
.9::I0#E9=N+</-I<#-0#4<</M<-6#
#
$9<=UIT90#=-#:-N#-0#+$/0,)!3#90#4#8-#,/=UI-#UI/#=T+.<4=-#-0#4540N#!#8-#!"#$%"&'("$()&"&'(*.1'2)!#'/!'
*..,3./#489<=#UI-#8-=#E<-==/90=#=90N#-0#4540N6#
O#8T/05-<=-3#-0#/01/!&,)!3#8-#!"#$%"&'("$()&"&'(*.1'/!'*4*!16#
#
5$%6/!1&'2/'&1*-,$,1%',!1.,!&37"/'/!1./'$/&'8'4/.13-./&'\,T4540N#-0#4<</M<-]#9'

! $-#8/G4:-0N#.9::I0#5-<N+;<48#40N+</-I<#
! $-#,/=UI-#
! $/G4:-0N#.9::I0#5-<N+;<48#E9=N+</-I<#
! $4#.4E=I8-#4<N/.I84/<-#
! $-#8/G4:-0N#_4I0-#\/0N-<#84:-884/<-]#
! $-#8/G4:-0N#/0N-<W+E/0-IC#

#
Y8#-C/=N-#4I==/#,-=#%$%6/!1&'2/'&1*-,$,1%'/01.,!&37"/':'6"&#$/&'9#

! L9=N+</-I<=#K#+<-.N-I<=#,I#<4.J/=#
! $4N+<4IC#K#/8/9WE=94=#
! 'I=.8-=#4;,9:/04IC#aaa#

#
#
#



% E%

#

II.    EQUILIBRE SAGITTAL 
'

1) Mesures de la position du sacrum 
#

$-#=4.<I:#E-IN#459/<#E8I=/-I<=#E9=/N/90=6#!0-#,-#=-=#.4<4.N+</=N/UI-=#-=N#84#(/!1/'&*#.%/6#
;<*!=$/'/!1./'$*'(/!1/'2"'&*#."6'/1'$<>).,?)!1*$/'/&1'$*'(/!1/'&*#.%/6#&-N#40G8-#-=N#-0#:9[-00-#+G48#R#
bVc6#'4/=#/8#-C/=N-#,-=#,/5-<G-0.-=#-0N<-#8-=#/0,/5/,I=6#
#
Y8#[#4#,/QQ+<-0N-=#Q9<:-=#,-#<4.J/=#09<:4IC#K#

! S-=#.98900-=#5-<N+;<48-=#45-.#,-=#+*,-$/&'#)".-"./&'K#Q9<:-=#E8INdN#&1*1,7"/&6##
! S-=#.98900-=#45-.#,-#=.*!2/&'#)".-"./&'K#Q9<:-=#E8INdN#2@!*6,7"/&6#

&-=#,-IC#Q9<:-=#=90N#EJ[=/989G/UI-=#-N#>*.6)!,/"&/&#-N#90N#+N+#,+.</N-=#E4<#8T404N9:/=N-#S-8:4=6#
#

;*'$),'2/'5"$/.#-CE8/UI-#UI-#($"&'@'*'2/'#)".-"./&A'($"&',$'@'*'2/'.%&,&1*!#/'B'$*#(./&&,)!6#
!#eI40,#90#4#I0-#=N<I.NI<-#48890G+-f<-.N/8/G0-3#=/#90#5-IN#4IG:-0N-<#84#<+=/=N40.-#4IC#.9:E<-==/90=3#/8#
Q4IN#4IG:-0N-<#8-=#.9I<;I<-=6#$4#89<,9=-#89:;4/<-#-=N#,90.#I0-#.90=+UI-0.-#-N#I0-#0+.-==/N+#,-#84#
E9=/N/90#+</G+-#E-<:40-0N-6#$-#Q4/N#UIT/8#[#4/N#H#.9I<;I<-=#4IG:-0N-#84#<+=/=N40.-#4IC#E<-==/90=#,TI0#
Q4.N-I<#@>6#
#

"0#.8/0/UI-#90#:-=I<-#84#E-0N-#=4.<+-3#84#89<,9=-#89:;4/<-#\40G8-#-0N<-#E84N-4I#=IE#,-#$@#-N#/0Q#,-#$V]3#84#
.[EJ9=-#NJ9<4./UI-#\40G8-#-0N<-#E84N-4I#=IE#,-#(@#-N#/0Q#,-#(@1]#-N#84#89<,9=-#.-<5/.48-#\:9/0=#:-=I<+-#
.4<#N<M=#:9;/8-]6#
#
%0#4#<4_9IN+#1#4IN<-=#.</NM<-=#E9I<#:-=I<-<#84#Q9<:-#,I#=4.<I:#E4<#<4EE9<N#R#$<)&'#)0*$'9'

! ;<,!#,2/!#/'-=N#8T40G8-#-0N<-#9'
W#$4#,<9/N-#UI/#E4<N#,I#:/8/-I#,I#E84N-4I#,-#X@#_I=UIT4I#.-0N<-#,-#84#NgN-#Q+:9<48-6#
W#$4#E-<E-0,/.I84/<-#4I#E84N-4I#5-<N+;<48#=4.<+6#
+234563&K##/1'*!=$/'/&1',!2%(/!2*!1'2/'$*'()&,1,)!'2"'(*1,/!16#Y8#-CE8/UI-#UI-88-#-=N#84#,/=N40.-#-0N<-#8-=#
NgN-=#Q+:9<48-=#-N#8-#=4.<I:#-N#8T/0.8/04/=90#,I#=4.<I:6#
#

! ;*'4/.&,)!'(/$4,/!!/'-=N#8T40G8-#-0N<-#9'
W#$4#5-<N/.48-#E4==40N#E4<#8-=#NgN-=#Q+:9<48-=#
W#$4#,<9/N-#-0N<-#8-#:/8/-I#,I#E84N-4I#,-#X@#-N#8-#.-0N<-#,-=#NgN-=#Q+:9<48-=#
#

+2789:27:&;&<:5=8>2&?:@<8:22:&A&?:23:&=B754:C&
#

2) Les anomalies de charnière : 
#

%0#8-=#:-=I<-#-0#Q90.N/90#,-#84#()&,1,)!'2/'$<*,$/',$,*7"/'(*.'.*(().1'*"0'4/.13-./&6#h4;/NI-88-:-0N#8-#
=9::-N#,-#8T4/8-#/8/4UI-#=-#E<9_-NN-#4I#0/5-4I#$bW$V6#$-#,/=UI-#$VWX@#-=N#,90.#R#8T/0N+</-I<#,I#;4==/06#
"#eI40,#8T4/8-#/8/4UI-#4<</5-#E8I=#;4=#\$VWX@]3#90#,/N#UI-#84#.J4<0/M<-#89:;9W=4.<+-#-=N#2%&/!#*&1.%/6#
&-NN-#.J4<0/M<-#54#489<=#=TI=-<#;-4I.9IE#E8I=#5/N-6#
#

3) Les variations de la charnière lombo-sacrée : 
#

%0#,+.</N#E4<Q9/=#,-=#E4N/-0N=#4[40N#?#9I#b#5-<NM;<-=#89:;4/<-=6#
"0#Q4/N3#8-=#5-<NM;<-=#E-I5-0N#gN<-#&*#.*$,&%/&'K#$V#-=N#=9I,+-#4I#=4.<I:#-N#,90.#90#0-#59/N#UI-#b#
89:;4/<-=6#$-=#5-<NM;<-=#E-I5-0N#4I==/#gN<-#$)6-*$,&%/&'K#X@#=-#,+N4.J-#,I#=4.<I:#-N#90#59/N#489<=#?#
5-<NM;<-=#89:;4/<-=6#
#

"#$T+UI/8/;<-#=4G/NN48#-=N#I0#,-=#.</NM<-=#:4_-I<=#UI40,#90#5-IN#E<-0,<-#-0#.J4<G-#I0#E4N/-0N#
89:;48G/UI-#.4<#/8#Q4IN#=9I5-0N#.9<</G-<#=90#+UI/8/;<-#4540N#,-#N<4/N-<#=4#J-<0/-6#



% +%

III.    SPONDYLOLISTHESIS 
#
(9IN#8T+UI/8/;<-#,-#84#.98900-#<-E9=-#=I<#84#E-0N-#=4.<+-6#eI40,#8-#=4.<I:#-=N#N<M=#>).,?)!1*$3#84#E-0N-#
=4.<+-#-=N#,6().1*!1/#-N#84#.98900-#5-<N+;<48-#54#459/<#N-0,40.-#R#=$,&&/.'-0N<4i040N#I0#
=E90,[898/=NJ+=/=6#;/'&()!2@$)$,&1>%&,&'#-=N#,90.#8-#Q4/N#UITI0-#5-<NM;<-#G8/==-#E4<#<4EE9<N#R#84#5-<NM;<-#
=I/540N-6#&T-=N#-CN<g:-:-0N#Q<+UI-0N#4I#0/5-4I#,-#84#.J4<0/M<-#89:;9W=4.<+#-N#84#E</0./E48-#.4I=-#-0#-=N#
84#$@&/',&1>6,7"/'9#
!#)IENI<-f*<4.NI<-#,-#Q4N/GI-#-0N<-#8-=#4<N/.I84/<-=#=IE+</-I<-=#-N#/0Q+</-I<-=#,-#$V6#&-NN-#<IENI<-#
=T-QQ-.NI-#4I#.9I<=#,I#N-:E=#-N#84#5-<NM;<-#G8/==-#E-N/N#R#E-N/N#-0N<4/040N#I0#+N/<-:-0N#,-=#8/G4:-0N=6#
$4#5-<NM;<-#4540.-#,90.#:4/=#N9IN-#84#.98900-#4I#,-==I=#-=N#/0N4.N-6#$-#,/=UI-#-=N3#8I/3#9;8/G+#,-#=-#
,+Q9<:-<#E9I<#=I/5<-#8-#:9I5-:-0N6#$-=#E4N/-0N=#4[40N#I0-#G<40,-#E-0N-#=4.<+-#=90N#N<M=#=I_-N=#R#84#
8[=-#/=NJ:/UI-#UI/#-=N#8-#E8I=#=9I5-0N#-,$*1%.*$/6#L4<Q9/=3#I0-#./.4N</.-#Q/;<-I=-#=-#Q9<:-#R#.-#0/5-4I#-N#
E-IN#:4/0N-0/<#8+GM<-:-0N#84#=N<I.NI<-6#
OI#QI<#-N#R#:-=I<-#,I#G8/==-:-0N#8-#E4N/-0N#54#=-#E84/0,<-#,TI0-#.*2,#"$*$=,/'/!';C#\G+0+<48-:-0N#
;/84N+<48-]#.4<#8-#0-<Q#$V#-=N#+N/<+6#X/#8-#G8/==-:-0N#-=N#N<M=#/:E9<N40N3#8-#=4.#,I<48#E-IN#gN<-#,+Q9<:+#-N#
+N/<+#-0#j=4;8/-<k3#-0N<4/040N#489<=#I0#&@!2.)6/'2/'$*'7"/"/'2/'#>/4*$#Z#8+=/90#,-=#,/QQ+<-0N-=#<4./0-=#
,-#84#UI-I-#,-#.J-548#UI/#,900-#,-=#N<9I;8-=#G+0/N9W=EJ/0.N+</-0=#-N#I0-#=./4N/UI-#\=40=#=[0,<9:-#
E[<4:/,48]6#
05B83:D:23&K#D.1>.)23&/#Z#Q/C4N/90#,-##$V#R#X@#\8-#E4N/-0N#E4<4/N<4#459/<#I0#=4.<I:#E8I=#890G]6#
#

+@&?B==:&E2:&<894>&=E5&E2:&7FB528G5:&@>DH>I=B754:&2>5DB@:&?E8=&=E5&E2:&@J=:&8=3FD8KE:&1&
/2&<>83&H8:2&KE:&@>5=&9LE2:&5E?3E5:M&@LB57&?>=3458:E5&:=3&94=>@89B58=4&9:&=B&<:53GH5:&:3&@:&7>5?=&N@8==:&9>27&
:2&B<B23C&
O894>&=E5&@:=&P&7>D?>=B23:=&9LE2:&=342>=:&Q>5BD82B@:&R7>D?5:==8>2&9E&2:5QS&1&98=KE:&94Q>5D4M&B53F5>=:&
9:=&?@B3:BET&:3&B53F5>=:&B5387E@B85:&?>=3458:E5:C&
&
\&-#UIT/8#Q4IN#<-N-0/<3#.T-=N#8T/:E9<N40.-#,-#8T/0./,-0.-6#"88-#-=N#84#.4<4.N+</=N/UI-#UI/#,+Q/0/N#.J4UI-#
/0,/5/,I#/0,+E-0,4::-0N#,-#=4#E9=/N/906#"N#G<40,-#/0./,-0.-#Z#G<40,-#89<,9=-6]#
#
#

IV)    VUE ANTERIEURE DU DISQUE L5-S1 
'
$9<=#,-#8T4;9<,#5-0N<48#,I#=4.<I:3#90#59/N#8-=#Q9<4:-0=#=4.<+=#-N#8-#E<9:90N9/<-#4I#=9::-N#,I#=4.<I:#
\UI/#E-IN#gN<-#E48E4;8-#.J-l#8-=#=I_-N=#N<M=#:4/G<-=]6#
;<*0/'*).1)E#*4/#-=N#=/NI+#-0#4540N#,-=#.9<E=#5-<N+;<4IC#\=I<#84#G4I.J-]#-N#$<*).1/'*-2)6,!*$/#=-#,/5/=-#
-0#<-G4<,#,-#$b#-0#4<NM<-=#/8/4UI-=#E</:/N/5-=#,<9/N-#-N#G4I.J-6#$4#4/,!/'#*4/#-=N#-0#4<</M<-#,-#8T49<N-#
\E8INdN#=I<#84#,<9/N-]#-N#;/QI<UI-#-0#<-G4<,#,-#$bW$V6#"0#$1#90#4#84#4/,!/'.%!*$/#UI/#E<95/-0N#,I#<-/0#-N#UI/#
E4==-#-0#4540N#,-#8T49<N-6#$-=#4*,&&/*"0'=)!*2,7"/&#.J-:/0-0N#E4<488M8-:-0N#R#8TI<-NM<-#-N#=-#,/</G-0N#
5-<=#8-=#954/<-=fN-=N/.I8-=6#
#

#
Y8#-=N#E4<Q9/=#,/QQ/./8-#,T4;9<,-<#.J/<I<G/.48-:-0N#84#.J4<0/M<-#89:;9=4.<+-#E4<#8T4<</M<-6#
$9<=#,-#$<*-).2'*!1%.,/".'K#90#/0./=-#4I#,-==I=#,I#EI;/=#EI/=#90#+.4<N-#84#E-4I3#8-=#:I=.8-=3#84#.45/N+#
E+</N90+48-#-N#90#4<</5-#,40=#84#.45/N+#<+N<9WE+</N90+48-6#Y8#<-=N-#R#+.4<N-<#8-=#54/==-4IC#Gg040N#8T4;9<,#-N#
=-.N/900-<#8-#8/G4:-0N#5-<N+;<48#.9::I0#40N+</-I<6#"0#G+0+<483#8-#,/=UI-#$VWX@#=-#=/NI-#_I=N-#-0#,-==9I=#
,-#84#;/QI<.4N/90#49<N9W.45-#:4/=#/8#-C/=N-#E4<Q9/=#,-=#54</90=#/0N-</0,/5/,I-88-=#\49<N-#E-IN#=-#,/5/=-<#-0#
$H3#$V#9I#-0#$VWX@#m]6#Y8#-=N#,90.#,6().1*!1'2/'#)!!*F1./'$<*!*1)6,/'4*&#"$*,./#2"'(*1,/!1#4540N#N9IN-#
.J/<I<G/-3#.T-=N#E9I<UI9/#I0-#*.1%.,)=.*(>,/#E<+484;8-#-=N#<+48/=+-6#
#



% D%

%B&7F85E5N8:&?B5&!"#$%&'#()*$+,-$&:=3&?@E=&+./!(+/,&7B5&@:&?B38:23&=:&54<:8@@:&B<:7&9:=&9>E@:E5=&@>DHB85:=C&
$2&:QQ:3M&>2&9>83&=4?B5:5&@:=&DE=7@:=&9:&@L>=&:3&=>E<:23&7B==:5&9:&@L>=&?>E5&?>E<>85&B7749:5&BE&98=KE:C&
#

$-=#E<9NJM=-=#5-<N+;<48-=#0T-C/=N-0N#E4=#R#.4I=-#,-#8T/0N</.4N/90#,-=#4<NM<-=#-N#,-=#0-<Q=6#'4/=#/8#-C/=N-#
,-=#E<9NJM=-=#,/=.48-=#UI/#<-E<9,I/=-0N#;/-0#8-=#E<9E</+N+=#:+.40/UI-=#,I#,/=UI-#5-<N+;<486#&9::-#8-=#
,/=UI-=#90N#I0-#N4/88-#/:E9<N40N-3#84#59/-#,T4;9<,#E</5/8+G/+-#-=N#5-0N<48-#-N#,90.#.-#N[E-#,T/0N-<5-0N/90#4#
4IG:-0N+#84#E<4N/UI-#,-#$<*-).2'*!1%.,/".G#
#

Y8#-=N#E8I=#Q4./8-#,-#=T9..IE-<#,-#$VWX@#UI-#,-#;HE;C#.4<#84#;/QI<.4N/90#49<N9W.45-#-=N#4I#,-==I=#-N#.4<#/8#
-C/=N-#,-=#E-N/N-=#4/,!/&'I(/.4/.&/&J#E4==40N#-0#4<</M<-#,-#8T49<N-#-N#4=.-0,40N-=#4I#0/5-4I#,-#$bW$V#
\UI/#=-#,+.J/<-0N#Q4./8-:-0N#-N#=4/G0-0N#;-4I.9IE]6#
#
K/&'$%&,)!&'*"'!,4/*"'2"'($/0"&'>@()=*&1.,7"/#=90N#E9==/;8-=6#&-#E8-CI=#=-#,/5/=-#-0#!/.+&'(.%&*#.%&#R#
,-=N/0+-#E-85/-00-6#"0#G+0+<48#90#,/N#UI-#=/#/8#0T[#4#UITI0#=-I8#0-<Q#E<+=4.<+#8+=+3#/8#0T[#4#E4=#,-#
.90=+UI-0.-=#.8/0/UI-=#9;=-<5+-=6#'4/=#=/#8-#E8-CI=#9I#8-=#1#0-<Q=#=90N#4NN-/0N=3#8-#E4N/-0N#4I<4#,-=#
1.)"-$/&'=%!,1)E&(>,!#1%.,/!&6#
#

"#L4<#8T4;9<,#40N+</-I<#90#E-IN#.4I=-<#,-=#$%&,)!&'4*&#"$*,./&')"'!/.4/"&/&6#
#
#

V)    COUPE EN L5 
'

"33:238>2&1&7:33:&<E:&:=3&=E?458:E5:&R<E:&B2B3>D8KE:S&:3&2>2&E2:&7>E?:&9:&3J?:&=7B22:5&
#
$4#.98900-#5-<N+;<48-#9..IE-#84#:9/N/+#,I#.9<E=#-N#84/==-#E-I#,-#E84.-#R#84#.45/N+#4;,9:/048-#.J-l#8-=#
=I_-N=#:4/G<-=6#L4<N/.I84</N+#,-#84#.9IE-#$VWX@#K#8T9=#/8/4UI-#-=N#,40=#8-#E840#,-#.9IE-6#$-=#<4./0-=#
0-<5-I=-=#,-#$V#=9<N-0N#=9I=#$V6#
#
A) 'LDMNO5'LPQNRMO5SM5'RU&@>N:=S&

1) $*'$)=/'+/&&,3./'
'

$-=#:I=.8-=#Q-==/-<=#=90N#,-<</M<-#8T9=#/8/4UI-6#
#

2) ;*'$)=/'$)6-*,./'
#

$-=#:I=.8-=#+<-.N-I<=#=E/04IC#=90N#,-#E4<N#-N#,T4IN<-#,-#8T+E/0-#=E/048-6#
#
B) 'LDMNO5'DTNRMO5SM5#RU&@>N:=S&

1) $)=/'./1.)'(%.,1)!%*$/'
'

! ;/'6"&#$/',$,*7"/#\-0#4540N#,-=#4/8-=#/8/4UI-=]#
! ;/'6"&#$/'(&)*&#\,+:4<<-#-0#$1#-N#-=N#.988+#R#84#E4<9/#84N+<48-#,-=#.9<E=#5-<N+;<4IC]#

&,:=&U&DE=7@:=&=:&54E28==:23&?@E=&HB=&KE:&@:&?@B2&9:&7>E?:&?>E5&9>22:5&@:&DE=7@:&8@8>I?=>B=M&DE=7@:&9:&@B&
Q@:T8>2&9:&@B&FB27F:C&
#

%0#59/N#84#4/,!/'#*4/',!+%.,/"./3#-0N<-#8-=#4<NM<-=#/8/4UI-=#E</:/N/5-=#,<9/N-#-N#G4I.J-6#
L8I=#84N+<48-:-0N3#90#59/N#8-=#"./13./&6#$-=#$,=*6/!1&'4/.1%-.*"0'#)66"!&#40N+</-I<=#-N#E9=N+</-I<=#
;9<,-0N#8-#.9<E=#5-<N+;<486#$-=#!/.+&'(.%&*#.%&#=90N#-0#4540N#,I#.9<E=#5-<N+;<486#$-#!/.+'+%6).*$#-=N#E8I=#
-0#4<</M<-#5-<=#8T-CN+</-I<#-N#8-#!/.+')-1".*1/".#5-<=#8T/0N+</-I<6#
%:&2:5Q&%V&:=3&@B&7>D?>=B23:&?58278?B@:&9E&2:5Q&75E5B@&R;&Q4D>5B@S&KE8&B&E2&7>2382N:23&%P&:3&%VC&,:&2:5Q&
9:=7:29&:3&822:5<:&@:&?=>B=C&
#



% (%

2) ;)=/'(%.,1)!%*$/'
#

"?B534&=E5&@B&?B5>8&BH9>D82B@:&1&
%B345B@:D:23&>2&B&P&7>E7F:=&!&DE=7@:=&>H@8KE:&:T3:52:M&>H@8KE:&823:52:&:3&35B2=<:5=:C&
$2&B<B23&>2&B&!&@:&DE=7@:&N5B29&95>83&:2<:@>??4&9B2=&=B&NB82:C&
#
S40=#84#.45/N+#E+</N90+48-#90#E-IN#59/<#,-#G4I.J-#R#,<9/N-#K#8-#./,!#=*"#>/A'$<,!1/&1,!'U#V$)!'&,=6)W2/'/1'
#*/#"6X'$/'./,!'2.),16#
&J-l#8-=#=I_-N=#:4/G<-=3#90#E-IN#=-0N/<#I0-#49<N-#;4NN40N-#.4<#84#.45/N+#E+</N90+48-#0-#.90N/-0N#UI-#,-=#
N/==I=#:9I=#-N#,+E84`4;8-=6#
#
Y),/&'2<*-).2'()".'$*'#>*.!,3./'$)6-)E&*#.%/';CEQZ'9'
1. 79/-#*!1%.,/"./'K#

! N.*!&(%.,1)!%*$/'K#90#.9IE-#84#E-4I3#8-=#:I=.8-=3#8-#E+</N9/0-6#
! M%1.)(%.,1)!%*$/'[[['K#j90#E4==-#=9I=#8-#G<40,#,<9/N#-N#8-=#:I=.8-=#9;8/UI-=#-N#N<40=5-<=-3#90#

4<</5-#4I#0/5-4I#,-#8T/8/9WE=94=3#-N#45-.#I0-#G<40,-#=E4NI8-#90#E9I==-#N9IN#.-84#4I#,-8R#,I#
:/8/-Ik6#eI40,#90#-08M5-#8-=#+.4<N-I<=3#N9IN#<-E<-0,#=4#E84.-#04NI<-88-:-0N#-N#.T-=N#E9I<#`4#UI-#
.T-=N#I0-#.J/<I<G/-#;/-0#N98+<+-6#
#

2. 79/-##()&1%.,/"./'K#45-.#I0-#$*6,!/#1)6,/#
#

X/#90#5-IN#4NN-/0,<-#8-#Q9<4:-03#/8#[#4#1#:+NJ9,-=#K#
! O!1.*#*!*$*,./''
! /01.*#*!*$*,./'

#

#
#

3. 79/-=#$*1%.*$/&'K#1.*!&E(&)*&#
Z#E4==-#R#N<45-<=#8-#:I=.8-#E=94=#\,40G-<-IC#.4<#/8#[#E4==-#8-#0-<Q#Q+:9<48]6#

#
#
0,(&1-,()+#.(&2&34,5!6,.&'#-$&7,&7#-$(&(,$#.)&#$+,.)*,(&(-$&8&

! 9-,3(&(#.)&3,(&$+(1-,(&%4-.,&/#+,&%4!"#$%&7:+$-$;+7!3,&!.)*$+,-$,<'#()*$+,-$,&
! 04*1-+3+"$,&(!;+))!3&! &34+.7+%,.7,&===&
! 0,&('#.%>3#3+():*(+(&'!$&3>(,&+():6+1-,&?7,&1-+&%#..,&%,(&3*(+#.(&%,&0@&#-&%,&ABCD&

#
%
 

$T/0./=/90#=-#Q4/N#V#.:#-0#,+.48+#E4<#<4EE9<N#R#8T4C-#,-#84#.98900-#
E9I<#E4==-<#-0N<-#8-=#1#89G-=#,-=#:I=.8-=#+<-.N-I<=#=E/04IC#-N#
4;9<,-<#8-=#4<N/.I84/<-=6#%0#E4==-#4I#,-==I=#9I#4I#,-==9I=#,-=#
4E9EJ[=-=#N<40=5-<=-=#


