
!"#$%&'()#*+*,

-./0,*+'(1'(".(2,'++*#$

 Sophie REMY – Dive Master PADI 963826 - CMAS 3*

Récréasciences-CCSTI du Limousin

!"#$%&'(#$%)*+,-&-.&)/01.(2&3&&"4&506.&"778&3&9*:0;



!"#$%&'()#*+*,

!!"#$%&'(+#3+45.,*$'

!!"#$%&'(67)#*+*,78
!!,#9#$1'3,(:(;<(=(><(5

!?(@A(:(;<(?

!B'CD$*E3'
!F30#$#5*'(G((67HC3I.78

!H&C3,*0&

!)#*+*,('0(2,#9'++*#$$'"
!F22,'$0*++.%'

!!,.0*E3' JKLMNMJ

Equipement

Comportement

(O(PQ(5*""*#$+(1.$+("'(5#$1'

((((((R#$0(SAT<(<<<('$(U,.$C'

&&&&&&&&&&<<!==>?&@A>#?&#@9BC



HC3I.

! H'"94V#$0.*$'1(M$1',W.0',(X,'.0D*$%(F22.,.03+

! B',5'(1&Y'"#22&(2'$1.$0(".(1'3Z*[5'(%3',,'(5#$1*."'(2.,

VD,*+0*.$().5I',0+'$

" J&9&,'$C'(.3(+\+0[5'(.30#$#5'(1'(,'+2*,.0*#$(+#3+45.,*$'(5*+(.3(2#*$0

!.,(N5*"'(L.%$.$('0(].CE3'+4^Y'+(V#3+0'.3

! =%).DE-)&F-&FG.-;F-,1)&'(HI5))*+,-)(2

! =%).DE-)&'(J-H%HI-,1)(2

! (F(1*+0*$%3',(G

! H\+0[5'+(2#3,("'+E3'"+("_.*,('+0(9#3,$*(1'23*+(".(+3,9.C'(`+C.2D.$1,*',a

! !"#$%&'(+.$+(+\+0[5'(,'+2*,.0#*,'('Z0&,*'3,(`.2$&'a



HC.2D.$1,'(.30#$#5'
!E*I-&K5L;5;&M&@*1&N*+,*F-?OPQRS

!X#30'*""'
!FKJ(C#52,*5&(G(O(A<<(I.,(b((O(A<4Q<(I.,

!V#$0'$.$C'(O(A(5c(G(d(PA()(Z(A<<(I.,(e(Af;(5c(Z(P(I.,

!R&0'$1'3,
!F1.20',(!(I#30'*""'(g(!(,'+2*,&'(e(!'Z0

!R&0'$0'('$(A(&0.2'+(OPTT(U&V-5;&W10;;-H&-.&J5%E0;F&K5,.$*-1
! X5,.-&/1-))*0;&Y&#&Z0,.-*II-&M[O77&Z51S&\&>0%-;;-&/1-))*0;&M[O7&Z51S

! >0%-;;-&/1-))*0;&M[O7&Z51S&\&W5))-&/1-))*0;&M[++&Z51S

! F30,'+(+\+0[5'+(G(,'C\C"'3,+=

#1-E*-1&G.5L-

K$9".0'3,

9-,]*DE-&&G.5L-

R&0'$1'3,f(@C0#23+

-.$#5[0,'



!,*$C*2'(13(1&0'$1'3,

!R&0'$1'3,(67g(".(1'5.$1'78

!h

!4

=(F*,

R&0'$0'(i(J'9,#*1*++'5'$0



NE3*2'5'$0=

X#30'*""'

-.+E3'('0(03I.

R&0'$1'3,

!."5'+

L*"'0(+0.I*"*+.0'3,(67XVR78

K$9".0'3,

@C0#23+

V#$+#"'

(((((((((@,1*$.0'3,

VD,#$#5[0,'f(!,#9#$1*5[0,'

F"%#,*0D5'(1'(1&C#52,'++*#$

R&0'$1'3,

!"#5I+

((((((h

!.,.CD30'

H*99"'0f(5*,#*,

).52'

L.$0+

V#30'.3

=

-.$#5[0,'

(V#52.+

V#5I*$.*+#$((!,#0'C0*#$+



H&C3,*0&

!-*"*'3(67H#3+4-.,*$78
!j#$($.03,'"

!J-)/*15.*0;

!>0Z*I*.G

!^*)*0;

!@,F*.*0;

!@)/-H.)&.$-1E*+,-)&&U,#*1

!V#$+&E3'$C'+(2D\+*#"#%*E3'+(1'(".
((((((((((((((((((((((!JNHHK@j

!WI-)),1-)

!_0]*H*.G

!9*))0I,.*0;&F-)&L5`&1-)/*1G)

NY#"30*#$f(67FE3.0*C*0&78f(!JNHHK@j

!',C'20*#$+(5#1*9*&'+((K$1*C'($f(!,#2.%.0*#$



).(!,'++*#$

!FY.$0.%'+
!J'+2*,.0*#$

!#1*;H*/-&F,&FG.-;F-,1

!-#I*"*0&
!>5a.1*)-&F-&I5&.10*)*DE-&F*E-;)*0;

!<I0..5Z*I*.G&!&#0,))G-&Fb@1H$*EDF-

!K$C#$Y&$*'$0+
!N99'0+(2D\+*E3'+(+3,("_#,%.$*+5'

!(!D\+*#"#%*'

!c0;)0EE5.*0;&Fb5*1

!J*)+,-)

!W510.15,E5.*)E-)

!_0]*H*.G)&F-)&L5`

!@99

RFjLNJH

BNVkjKlMNH

-FKBJKHN



)#*+(2D\+*E3'+(.++#C*&'+
!L,.1*'$0(1'(!,'++*#$

! k\1,#+0.0*E3'((d(P(I.,(m(P<(5

! F,CD*5[1'

!K+#0D',5'(G(B(n(V0'
! )#*(1'(X#\"'4-.,*#00'(G(!o(e($JB(e(C0'
! V#52,'++*I*"*0&(*+#0D',5'

!-&".$%'+(%.p'3Z
! )#*(1'(R."0#$

!R*++#"30*#$
! )#*(1'(k'$,\

!V*$&0*E3'(1_#,1,'(P
! VD.,%'('0(1&CD.,%'('Z2#$'$0*'""'

Flottabilité

   Levage

 Barotraumatismes

Consommation d’air

Plongée aux mélanges

    Toxicité des gaz

Sursaturation et Décompression

Saturation



k\1,#+0.0*E3'

!L,.1*'$0(1'(!,'++*#$(1.$+("_'.3(µ'.3eV0'

!!(q(E3.$1(D(q

! (De(P<(5r(!(e(A(I.,

! (De(;<(5r(!(e(Q(I.,

h(P<(5(i(h(P(I., !,'++*#$(D\1,#+0.0*E3'!,'++*#$(.I+#"3'

s(A(t



-*"*'3(S(K+#0D',5'

!)#*(1'(X#\"'4-.,*#00'

!o#"35'+(1'+('+2.C'+(.&,*'$+
!L*"'0

!V#,2+(D35.*$



U"#00.I*"*0&

!67U"#00',78(G(!#*1+(C#52'$+&(2.,(!#3++&'

!V#,2+(D35.*$(67$378

!V#,2+(D35.*$(67&E3*2&78

!FY'C(C#5I*$.*+#$

!FY'C(&E3*2'5'$0
!W0,.-*II-&d&G+,*/-E-;.)&d&#5IE-)

!#I0EZ)

!#3++&'(1_F,CD*5[1'

U"#00'(u

U"#00'(qq

U"#00'(v
U"#00'(w

(((NE3*"*I,'(g(".(2,#9#$1'3,(D((`!'Z0(a
U"#00'(d

F1.20.0*#$(13(Y#"35'



U"#00.I*"*0&=

((Jx"'(13(%*"'0(+0.I*"*+.0'3,(67XVR78(W,0%5;H%&c0;.10I&9-e*H-

!-./0,*+'(1'(".(0,#*+*[5'(1*5'$+*#$
!H0.I*"*+.0*#$(g(".(2,#9#$1'3,(D

!L'+0*#$(13(Y#"35'(1_.*,(1.$+(".(XVR

!&'(<I0..-1(2&&Y&&E5*;.-;*1&^
!!]-1H*H-&F,&'(/0,E0;&Z5II5).(2

!J'5#$0&'(1_#Iy'0+
!$&f&#&f&^&g&&X#\"'4-.,*#00'&&h&!&g&1-E0;.-C

!i)5L-&F,&'(/515H$,.-(2

U"#00'(d

R.$%',(g(".(,'5#$0&'

((((R&%#$9"',("'(%*"'0(t

F1.20.0*#$(13(Y#"35'(g(D



V#52,'++*I*"*0&(13(C#,2+

D35.*$

!V#,2+(e(z<?(1'("*E3*1'

!N+2.C'+(67.&,*'$+78
!=/$D1-&jJN

!#0,E0;)&&&Q34&N
! @IeG0I-)&U&B;.-1k5H-&FbGH$5;L-&5*13)5;L&&O77&E"

!@ZF0E-;



J'+2*,.0*#$

!!,'++*#$('Z0&,*'3,'
!V#52,'++*#$(1'(".(C.%'(0D#,.C*E3'

!!+,*I*Z1-&F-&Ib5*1&*;.G1*-,1&5e-H&#-].

!J-)/*15.*0;&l&#-].

!V#$+#55.0*#$
! !,#9#$1'3,(q(C#$+#55.0*#$(1_.*,

! X#30'*""'(A(5c((d(PA()(Z(A<<(I.,(e(Af;(5c((Z(P(I.,

!F*,(,'+2*,&(g(2,'++*#$(!'Z0f(2#3,("'(5{5'(o(2#35#$+
!&7&E&mO&Z51&U&"7&NnE;&&o&O"7&E;

!&O7&E&m&"&Z51&U&Q7&NnE;&o&&47&E;

!&"7&E&m&R&Z51&U&47&NnE;&o&&Q7&E;

!&Q7E&m&T&Z51&U&O77NnE*;&o&&"Q&E;

#&\&p#&?&p;&E0I-)&1-)/*1G-)?&F0;H&'(H0;)0EEG-)(2C

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&>5*)&/5)&k01HGE-;.&,.*I*)G-)C

F30#$#5*'



X.,#0,.35.0*+5'+
@HH*F-;.)&'(EGH5;*+,-)(2

! N+2.C'+(.&,*'$+
! =/$D1-&jJN

! #0,E0;)

! B,.35.0*+5'+(2D\+*#"#%*E3'+(13+(g(".

R*99&,'$C'(1'+(2,'++*#$+(*$0',$'(`L.pa('0('Z0',$'(`)*E3*1'a

! F(".(1'+C'$0'

! F(".(,'5#$0&'

NE3*"*I,.%'(1'+(2,'++*#$+



X.,#0,.35.0*+5'+=

! F(".(1'+C'$0'
! @,'*""'+(^5I)5Ie5?&WG5;H-&_,Z5*1-&^0I0;.5*1-&W_^

! !".C.%'(1'(5.+E3'(=0,kkI-1

! F(".(,'5#$0&'
! !#35#$+

! j1-*II-)

! =*;,)?&F-;.)

=,1/1-))*0;&/,IE0;5*1-

i(H#399"',(t

NE3*"*I,.%'(1'+(2,'++*#$+(*$0',$'+('0('Z0',$'+



B#Z*C*0&(1'+(%.p
@HH*F-;.)&'(Z*03H$*E*+,-)(2

!F*,(G((AP(?(@A(h(z|(?(jA((((`V@A(d(<f<c?a

! !,#9#$1'3,(D(b(!'Z0q(}(!2.,0*'""'+(q

!)*5*0'+(1'(0#Z*C*0&(1'+(%.p(,'+2*,&+
! Fp#0'

! !.&5,.1-)&L5`&*;-1.-)&F*))0,)C

!A51H0)-&&U&#A"&q&R3Q&Z51&&$&q&R73Q7&E

! @Z\%[$'(k\2',#Z*'

!!kk-.&#5,I&W-1.&&U&#j"&q&O?r&Z51&&$&q&r7&E

! V@A(k\2',C.2$*'

!@&/51.*1&F-&"s

!c0;)G+,-;H-&Fb-))0,kkI-E-;.

! V@

! N*L5;F



R&C#52,'++*#$
@HH*F-;.)&'(Z*03/$%)*+,-)(2

!FCC*1'$0+71'(1&C#52,'++*#$(67FRR78

!R&0'$0'(2'$1.$0(".(,'5#$0&'(1'+(%.p(1*++#3+
2'$1.$0(".(2"#$%&'

!L.p(*$',0'+f($#$(5&0.I#"*+&+(2.,("_#,%.$*+5'(G(((

jA(2,*$C*2."'5'$0

!B'$+*#$(1_jA
!l3.$0*0&(1_.p#0'(1*++#3+(1.$+("'(+.$%

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&-]/1*EG-&-;&'(#1-))*0;(2

!F("_&E3*"*I,'(`+.03,.0*#$a(BjA(e(!(2.,0*'""'(jA

Concentration de gaz dissous dans un liquide !

à la P partielle exercée par le gaz sur le liquide



H.03,.0*#$

!R*++#"30*#$(1'+(%.p(*$',0'+

!)#*(NZ2#$'$0*'""'(~(V*$&0*E3'(1_#,1,'(P
!!&,*#1'(#3(R'5*4Y*'(e("

!VD.E3' " 1&9*$*0(3$(67C#52.,0*5'$078

!R'+C'$0'
!B#3+("'+(%.p(+'(1*++#"Y'$0(1.$+("'(+.$%(Y*.("'+(2#35#$+

!:,)+,bl&)5.,15.*0;

!R'+C'$0'(67VD.,%'78
! B9(`Da(G(670'$+*#$78(5.Z(g(".(2,#9#$1'3,(D

H.03,.0*#$(G(e(!(2.,0*'""'(1_jA((g(D

NZ2#$'$0*'""'(1'(67CD.,%'78

H.03,.0*#$

B9`Da

B<

BjA



VD.,%'
!B<(G(B'$+*#$(g(".(+3,9.C'(`De<a(((B<(e(?jA(Z(!<

!B9`Da(G(B'$+*#$(9*$."'(g(".(2,#9#$1'3,(D(((
=5.,15.*0;

&e(!2.,0*'""'(jA(g(D(Y&s&A"&]&#-].&Y&7?8&]&#-].

!

lml9l9

l(G(l3.$0*0&(1*++#30'(g(0

(Df("

e(<fT(I.,

=5.,15.*0;

B<

B9`Da

BjA



R&CD.,%'

!@$(,'5#$0'(G(D(w(!'Z0(w(}((BjA(w

!J'5#$0&'(G(67R&CD.,%'78
!NZ2#$'$0*'""'(1'(671&CD.,%'78

!N"*5*$.0*#$
! )'+(%.p(1*++#3+(,'2.++'$0(g("_&0.0(%.p'3Z

! 9G.-;.-

! !.,("_*$0',9.C'(23"5#$.*,'
!>*H103Z,II-)

!-FKH((BjA(w(5#*$+(Y*0'(MH*;G.*+,-S(E3'(!'Z0(w
!!'Z0(w(g(".(Y*0'++'(1'(".(,'5#$0&'((S(PA4PQ(5m5*$

BjA

B<((#3

B9`D_a

B9`Da



((R&CD.,%'=
!(Dq(G(BjA(�(!'Z0((e(67H3,+.03,.0*#$78

(((((i(V#'99(1'(`+3,a+.03,.0*#$(VH(G

! HK(VH(�(H'3*"(67VHC78(G
).(.-;)*0;(g("_*$0&,*'3,('+0(0,#2(&"'Y&'(m(g(".(/1-))*0;&g("_'Z0&,*'3,

((2#3,(E3'("'(%.p(,'+0'(1*++#3+

i(X3""'+((1'(1&%.p.%'(1.$+("'("*E3*1'(C#,2#,'"(h(-.,*#00'
i(F"0&,.0*#$

!W,II-)&).5.*0;;5*1-)&g&U&&B,.35.0*+5'+(5&C.$*E3'+
! V30.$&'+(G&9GE5;L-5*)0;)?&10,L-,1)

! @+0&#4.,0*C3".*,'+(G&90,I-,1)&e*e-)

!W,II-)&H*1H,I5.0*1-)&U&X"#C.%'(1'(".(C*,C3".0*#$f(F$#Z*'f($&C,#+'
! j'3,#"#%*E3'+(G&)%).DE-&;-1e-,]&-.&H-1e-5,

! -&13"".*,'(G&IG)*0;)&E0-II-&G/*;*D1-

! V.,1*#423"5#$.*,'&U&Ht,1?&/0,E0;)

! @,'*""'(*$0',$'(G&^-1.*L-)
!(95;L-1&&FRR(ttt

l3*('+0(C'(E3_'""'('+0(t

F(".(2,#9#$1'3,(#�(#$
'+0(,'5#$0&=

9GH0E/1-))*0;



J*+E3'(1_FRR=

!(J*+E3'(+*(G

!V#'99*C*'$0(1'(+3,+.03,.0*#$(C,*0*E3'(G(VHC
((((((o."'3,("*5*0'(13(,.22#,0('$0,'

((((((((((((((((BjA((`*$0&,*'3,a('0(!'Z0(`'Z0&,*'3,a

((((((((((((((((((((((((((((((((((((((2#3,(E3_*"($_\(.*0(2.+(1'(1&%.p.%'�

!VHC(R&2'$1(13(67C#52.,0*5'$078(MH0EE-&")
!B'$+*#$("*5*0'('$(+3,9.C'
! ^5I-,1&FG.-1E*;G-&u&-]/G1*E-;.5I-E-;.&&Mv&"&S

9GH0E/1-))*0;



V#52.,0*5'$0+

!"((�((67B*++3+78(#3(67V#52.,0*5'$0+78

!N$+'5I"'(1'(2.,0*'+(#,%.$*E3'+(.\.$0
(((3$(C#52#,0'5'$0(.$."#%3'(9.C'(g(".(+.03,.0*#$

!>wE-&"

! >wE-&c=H

!K$9"3'$C'(1'
!Nb*11*L5.*0;

!=,1k5H-&FbGH$5;L-

!_-].,1-C



-#1["'+

Y&A0EZ1-)&F-&H0E/51.*E-;.)&5e-H("  -.  VHC
! k."1.$'(#,*%*$'"(G(Q(C#52.,0*5'$0+

! F"%#,*0D5'+(1_#,1*$.0'3,+f(NC#"'+

!-#1["'(-j(|<(G

! PA(C#52.,0*5'$0+(" , VHC(((`hA=a

!F"%#,*0D5'(1'(C."C3"(67@JRK-j|<78(G(X-1eG&=ixi!_&&=*.-&G
D002Gmm.YD+�9,''�9,m2"#$%''m

9GH0E/1-))*0;



H&C3,*0&

!N$(1&I30(1'(,'5#$0&'(M.&/5))G&l&$S
B@MH("'+(C#52.,0*5'$0+(#$0(G(VH(:(VHC(g(D
.Y'C(B9(`Da(e(<fT(!'Z0(`Da(G(+.03,.0*#$(((}(((VH(.3(9#$1(`Da(e(<fT

!-.*+(2#3,(3$(,'0#3,(671*,'C0787(g(".(+3,9.C'(G

!(R_#�(�("*5*0'(1'(13,&'(0(g(".(2,#9#$1'3,(D
5k*;&+,-(G(BjA(:(VHC(r(�("

!V'".(2'30({0,'("'(0'52+(5.Z*5."(.30#,*+&
!o&c0,1Z-&F-&)GH,1*.G

R&2'$1(1'(Df0('0(("

B'$+*#$

'$(1&I30(1'

,'5#$0&'

9GH0E/1-))*0;

v



!]-E/I-)C

!(-{5'(13,&'(0f(5.*+(2,#9#$1'3,+(D(�

! @$(C#52.,'("'+(B'$+*#$+("*5*0'+('$(+3,9.C'((e(VHC
'0("'+(0'$+*#$+('$(1&I30(1'(,'5#$0&'

9GH0E/1-))*0;



V#3,I'(1'(+&C3,*0&
!(R3,&'(5.Z(2.++&'(g(".(2,#9#$1'3,(D
!#3,(2#3Y#*,(,'5#$0',(g(".(+3,9.C'(+.$+(.3C3$(2,#I"[5'

!,#9#$1'3,(`5a

(R3,&'(`5*$a

!(+3,9.C'(e(P(I.,

9GH0E/1-))*0;



!]-E/I-)C

-{5'(D

R3,&'+(�

9GH0E/1-))*0;



!]-E/I-C

!!"#$%&'(g(A<(5(1'(1*99&,'$0'+(13,&'+

! A<(5*$('0(;<(5*$(G(@�

! ><(5*$('0(|<(5*$(G(!X(t

! ;<(5*$(O("*5*0'r

! V#52.,0*5'$0+(C#3,0'+(2&,*#1'+((O(+.03,&+

9GH0E/1-))*0;

(((((((((B'$+*#$(g(+.03,.0*#$(g(D

((((((((((((B9(`Da(((e((<fT(!'Z0(`Da



!,#0#C#"'(1'

671&C#52,'++*#$78

!H*(13,&'(.3(9#$1(�(g(13,&'(5.Z(`C#3,I'(1'(+&C3,*0&a
B'$+*#$(('$(1&I30(1'(,'5#$0&'(�

B'$+*#$("*5*0'('$(+3,9.C'(e(67VHC78

! }(!,#I"[5'(t(((X3""'+(}(FCC*1'$0+

!R_#�(!F)KNJ(`kfBa(~(67F00'$1,'(E3'(BjA(w7(8
((((((((((((((('$(+'(+0.I*"*+.$0(g(3$'(2,#9#$1'3,(.1&E3.0'

! k(G(B'""'(E3'(2#3,((C'(C#52.,0*5'$0(G((BjA(e(!`ka(VHC

! B(G(!#3,(E3'(BjA(w(.++'p(2#3,(.00'*$1,'("'(72.""*',(+3*Y.$0

(((((((((((1'(2,#9#$1'3,(k_(My&XS

! N0C=

9GH0E/1-))*0;



!,*$C*2'(1'+(67!."*',+78

!67R&C#52,'++*#$78(}(!."*',(`k(2,#9#$1'3,fB(13,&'a

!F(,'+2'C0',(1[+(E3_3$(C#52.,0*5'$0
((((((((((67V#52.,0*5'$0(1*,'C0'3,78

'+0(0'"(E3'(G((BjA(e(VHC(H3,+.03,.0*#$(C,*0*E3'(g(k

!R*99&,'$0+(2,#0#C#"'+
! !."*',+(1'(1&C#52,'++*#$(G(PAf(|f(>('0(c(5(`-j|<a

! !."*',+(1'(+&C3,*0&(G(c(5*$(g(Q(5(`!FRKa

! PAD(2#3,(3$'(1&+.03,.0*#$(C#52"[0'(((A;D
!#G1*0F-)&F-)&H0E/51.*E-;.)&I0;L)

c0;).1,H.*0;&Fb,;-&.5ZI-&F-&FGH0E/1-))*0;

9GH0E/1-))*0;



FCC*1'$0(R'(R&C#52,'++*#$=
!-.$*9'+0.0*#$+((y3+E3_g(>D(.2,[+(".(+#,0*'

!R*99&,'$0'+(+'"#$(670*++3+78
!K15;F-)&/G1*0F-)&U&@+0&#4.,0*C3".*,'+

!<5*ZI-)&/G1*0F-)&U&j'3,#"#%*E3'+

!CC

! FCCC*1'$0(i(67-.".1*'78(1'(1&C#52,'++*#$=

!!,'5*',+(+'C#3,+
!j]%LD;-&/,1

! X%F15.5.*0;

! @)/*1*;-&MzS

!NY.C3.0*#$(Y',+(3$(C'$0,'(D\2',I.,'(t

! !,&C.30*#$+(J'+2'C0',("'(2,#0#C#"'(1'(1&C#52,'++*#$

!V#$0,x"',(".(Y*0'++'(1'(,'5#$0&'(�(67!'0*0'+(I3""'+(.30#3,(1'(+#*78
!

! F"*5'$0.0*#$f(H3*Y*(5&1*C."=

! (�(U,#*1f(U.0*%3'('ZC'++*Y'f(N0.0(1_*Y,'++'=

!"#$%',('$(U@J-N



)*5*0',(".(+.03,.0*#$(v

!J'+0',(5#*$+("#$%0'52+(g(".(2,#9#$1'3,(D

!)*5*0',(+.(2,#9#$1'3,(2#3,(3$'(5{5'(13,&'(0

!R*5*$3',("'(?(1'(jA
!((M0*"*+.0*#$(1_3$

!67j*0,#Z78

!>GI5;L-)&:,)+,bl&Q7&s&Fbj"

5&".$%'('$,*CD*('$(@A



!"#$%&'(.3Z(5&".$%'+
-;1*H$*)&l&Ib0]%LD;-

!)*5*0',(".(+.03,.0*#$('$(.p#0'

(((((((((((((((((((((((?(jA((w((}((BjA(w
!R&+.03,.0*#$(2"3+(,.2*1'

!B'52+(.3(9#$1(2#++*I"'(2"3+("#$%(�

!-#*$+(1'(672."*',+78(M-.&E0*;)&I0;L)S

!K$C#$Y&$*'$0+
!!,'++*#$(2.,0*'""'('$(@A(h(&"'Y&'

! _0]*H*.G&F-&Ib0]%LD;-&X%/-10]*-&!kk-.&#5,I&W-1.

!"Os&U&$&q&r7&E

!R"s&$&q&Q7&E&{{{

! Q7s&$&q&R7&E&CCC|

!F+2'C0+(2D\+*#"#%*E3'+
!#5)&k01HGE-;.&/I,)&/10k0;F&{{{

}(((((RFjLNJH(I*#CD*5*E3'+

(((F30,'+(5&".$%'+(`h(k'a(G

((((((((((((((!"#$%&'(67BN�78

>GI5;L-)



V#52.,.*+#$(1'(2,#0#C#"'+

! H.03,.0*#$(5#*$+(*52#,0.$0'

! V#$9#,0f(+&C3,*0&

>GI5;L-)

!(#10.0H0I-&F-)&/I0;LG-)&=,HH-))*e-)

!&>0;.G-&-;&5I.*.,F-&0,&e0I&-;&5e*0;



!"#$%&'('$(."0*031'

!!,#0#C#"'(+0.$1.,1(G
! F"0*031'(+3,9.C'(:(c<<(5

! !+3,9.C'(d(P(I.,

!H3,9.C'(F"0*031'(pf(!+3,9.C'(:(P(I.,

!>wE-&/1-))*0;&$%F10).5.*+,-&}&_15;)I5.*0;



!"#$%&'('$(."0*031'

!B'$+*#$(1_.p#0'

!B'$+*#$()*5*0'('$(+3,9.C'
!-#1*9*C.0*#$(1'(".(0'$+*#$("*5*0'('$(+3,9.C'(t

!!,#I"[5'+(+*(5#$0&'('$(."0*031'(.2,[+(2"#$%&'(t

H.03,.0*#$(2"3+(,.2*1'(t

@I.*.,F-

B'$+*#$("*5*0'('$(+3,9.C'(w



H3,+.03,.0*#$('$(."0*031'

!!]-E/I-(G(!+3,9.C'(e(<fT(I.,(n(PQ<<5(�(A<<<(5

@I.*.,F-



R&C#52,'++*#$('$(."0*031'=

(M0*"*+',(13(j*0,#Z(t

@I.*.,F-



!,#9#$1'3,+(&E3*Y."'$0'+
!!#3,(C."C3"+(g(2.,0*,(1'(0.I"'+((`C9�(2,&2.,.0*#$(1'(I,'Y'0+=a
(((((((((((((67!+3,9.C'(e(P(I.,r(?(@A(e(<fAP78

!!"#$%&'(.3Z(5&".$%'+(D(&E3*Y."'$0'
!#10k0;F-,1&G+,*e5I-;.-&U&$-+&&n&0;&H0;)-1e-&'(#&n&s(A"&2

!#10HGF,1-&/5I*-1)&5e-H&$&-+

!!"#$%&'('$(."0*031'(D(9*C0*Y'
!#10k0;F-,1&k*H.*e-&U&$&k*H&n&0;&H0;)-1e-&'(#M$Sn#),1k(2

!#5I*-1)&-.&e*.-))-&F-&1-E0;.G-&l&1G5F5/.-1C

M0*"*+.0*#$(1'(67"_#,1*$.0'3,78(t
>5*)&)5e0*1&,.*I*)-1&I-)&.5ZI-)C



-*"*'3($#$($.03,'"=

!-*"*'3(67H#3+4-.,*$78

!N99'0+(1'(".(2,'++*#$

!F+2'C0+(0D',5*E3'+

!!',C'20*#$+(5#1*9*&'+

!^*)*0;

!@,F*.*0;
K$1*C'($f(!,#2.%.0*#$



F+2'C0+(BD',5*E3'+

!BD',5."*+.0*#$(13(C#,2+
!(cA�V(.3("*'3(1'(A>�

!V#$13C0*#$(0D',5*E3'(1'("_'.3

!(AQ(s

!J'9,#*1*++'5'$0(1�(g(".(1&0'$0'
!(L.p(,'+2*,&

V#5I*$.*+#$

(F"*5'$0.0*#$



o*+*#$
!K$1*C'(#20*E3'(1'("_'.3($(n(Pfc

!JGk15H.*0;
!JGkI-]*0;&.0.5I- # ~&T7&�

!X5,.-,1&F,&=0I-*I

!>0F*k*H5.*0;&F,&H$-E*;&0/.*+,-
!^*)*0;&kI0,-

!&}&#01.&Fb,;&E5)+,-&U&t*I&F5;)&Ib5*1
!c$5E/&F-&e*)*0;

!K10))*))-E-;.

!!e5I,5.*0;&F-)&F*).5;H-)

!FI+#,20*#$(kA@(h(2.,0*C3"'+
!N,E*;0)*.G

!@I.G15.*0;&F-)&H0,I-,1)

!^*)*Z*I*.G

j1*-;.5.*0;

N,E*D1-&.15;)E*)-

P<(5(G(P;(?

;<(5(G(PfQ(?

@Z)01/.*0;&F-)&H0,I-,1)

Q(5(G(J#3%'

A<(5(G(].3$'

;<5(G(Y',0

><(5(G(-#$#CD,#5'

!"3+(%,#+f(2"3+(2,[+



F31*0*#$

!$(K$1*C'(.C#3+0*E3'(1'("_'.3(:(.*,
!)#*+(1'(R'+C.,0'+(67g("_'$Y',+78

!JGkI-]*0;&.0.5I-&F5;)&Ib5*1

!-*"*'3(2"3+(1'$+'('0(5#*$+(C#52,'++*I"'

!o*0'++'(13(+#$(n(Q(Z(2"3+(%,.$1'((G(Y(e(PQ<<(5m+
!#10ZIDE-)&Fb01*-;.5.*0;

!90,ZI-&Z5;LC



]#*'+(1'(".(2"#$%&'

!R.$%',+(v
!J*+E3'+(!,&Y*+*I"'+

!!,&C.30*#$+
! F22,'$0*++.%'

! !,31'$C'('0(Y*%*".$C'

!>5.G1*-I

!<10*F

!=0,kkI-1

!J-)/-H.&F-)&/10.0H0I-)
! ^*.-))-&F-&1-E0;.G-

! #5I*-1)

! J&%"'5'$0.0*#$("#C."'

!(-',Y'*""'+(13(L,.$1(I"'3(t



H_&5',Y'*""',



V#,.3Z



R*Y',+*0&



J'$C#$0,'+



J'$C#$0,'+=



o'+0*%'+



U&',*'



J'5',C*'5'$0+

!V,&1*0+(2D#0#%,.2D*E3'+(G

N5,1-;H-&N!Wji_!_

#@9B&9>&PTP8Rr

!(F"%#,*0D5'(1'(C."C3"(67@JRK-j|<78(G

X-1eG&=ixi!_
((((((((((((V-FH(-#$*0#,(A�(4(UHLB(-UP4(|zP<>

=*.-&B;.-1;-.&U(D002Gmm.YD+�9,''�9,m2"#$%''m

(



F(Y#+(2."5'+(t


