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HT! L:O$M)!)/!'($&/!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!BJ!

0T! L:O$M)!)/!$S&:/!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!BJ!

1T! L:O$M)!)/!H$')$.!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!BJ!

)T! X'&2&-$'&:/!1)-!'($/-%:('-!)/!0:99./!+55555555555555555555555555555555555555555555555555555555555555555555555555!B7!

WT! L:O$M)!D!2R4'($/M)(!+555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!B7!

6"! GRR&8+(,9:O+,;$F'&+(:&('?.@*AB9&(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(CM!

! ,--40#)9)/'!1)-!9.3.).-)-!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!B7!

! ,%/4)!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!B;!

! VO%)(0$%/&)!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!B;!

! N>OM4/:'#4($%&)!VO%)(H$()!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!E?!

="! Q$9,R&+8$8,.9+(:&(8.@,-,8O(-)&S('?).00&(+$,9(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(PT!

!F*! G/H<4=5)C.H4)@I9<J9>?54)KL&%)6)**********************************************************************)M7!

!"! J$;-.2;+(:&(%;,+&(&9(-)$;A&($:0,9,+8;$8,U&(&8(;OA'&0&98$,;&("""""""""""""""""""""""""""""""""""(P5!

! Y'$%)-!*!$!<!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!EB!

! Y'$%)!@!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!EB!

! Y'$%)!B!)'!E!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!EB!

! L&-&')!%#$(9$0).'&3.)!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!E7!

$T! ,/$2O-)!1)!(&-3.)!%:.(!2)!1402)/0#)9)/'!:.!/:/!1)!2$!S&-&')!%#$(9$0).'&3.)!W$&'!%$(!2)!

%#$(9$0&)/!Z8CN5!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!E7!



"N!

!

HT! L&-&')!%#O-&3.)!$.!1:9&0&2)!1.!%$'&)/'!%)(9)'!1)!(44S$2.)(!2R$/$2O-)!1)!(&-3.)![-:.-!

'($&'$H2)T! E;!

F*! N49;/J?5)5;)@I1A?/@9;I/B/2?5)<5A@?<9;/?<5)6)*****************************************************)O,!

!"! #$%%&'+($9$8.0,12&+(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(HV!

6"! N&+(%.20.9+(3("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(H4!

! A'(.0'.()!1.!%:.9:/!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!J6!

! =$!S$-0.2$(&-$'&:/!1)-!%:.9:/-!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!JB!

="! E.9-8,.9+(;&+%,;$8.,;&+(3""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(HC!

! L)/'&2$'&:/!%.29:/$&()!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!JE!

! 8()--&:/-!%.29:/$&()-!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!JE!

! "O02)-!()-%&($':&()-!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!J7!

! \/-%&($'&:/!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!J7!

! Y>%&($'&:/!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!J;!

! ])-%&($'&:/!W:(04)!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!J;!

! =)-!W$0').(-!&/W2.)/G$/'!2R40:.2)9)/'!1)!2R$&(!+!5555555555555555555555555555555555555555555555555555555555555555555!7?!

! L:2.9)-!)'!0$%$0&'4-!()-%&($':&()-!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555!76!

$T! L:2.9)-!()-%&($':&()-!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!7<!

HT! "$%$0&'4-!()-%&($':&()-!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!7<!

0T! Y-%$0)!9:('!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!7@!

! ^%().S)-!W:/0'&://)22)-!()-%&($':&()-!+5555555555555555555555555555555555555555555555555555555555555555555555555555555!7@!

D"! W-)$9A&+(A$S&2@(3("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(MH!

! Y%$&--).(!)'!-.%)(W&0&)!1)!2$!9)9H($/)!$2S4:2:0$%&22$&()!+!5555555555555555555555555555555555555555555555555!7J!

! _($1&)/'!1)!%()--&:/!%$('&)22)!)'!-:2.H&2&'4!1)-!M$Q!+!55555555555555555555555555555555555555555555555555555555555!77!

! L)/'&2$'&:/!%)(W.-&:/!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!7;!

! F($/-%:('!1)-!M$Q!1$/-!2)!-$/M!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!7;!

! F($/-%:('!1.!1&:>O1)!1)!0$(H:/)!["N6T!555555555555555555555555555555555555555555555555555555555555555555555555555555!;<!

! Y3.&2&H()!$0&1:KH$-&3.)!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!;@!

! ]4M.2$'&:/!1)!2$!()-%&($'&:/!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!;@!

! `$0').(-!&/W2.$/'!-.(!2$!W(43.)/0)!)'!2R$9%2&'.1)!()-%&($':&()-!+!55555555555555555555555555555555555555555!;B!

G"! X$S(:2(+$9A("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(YH!

! L$2).(-!.-.)22)-!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!;J!

! L$2).(-!/:(9$2)-!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!;J!

! L$(&$'&:/-!%$'#:2:M&3.)-!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!;7!

! F(:.H2)-!1)!2R43.&2&H()!$0&1:KH$-&3.)!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555!;7!

! `:/0'&:/!4%.($'&:/!%.29:/$&()!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!;;!

! `:/0'&:/!94'$H:2&3.)!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*??!



"X!

!

F!*! L9;I/B/2?5A)6)****************************************************************************************************),E+!

!"! DO+O12,',F;&(U&98,'$8,.9Z%&;R2+,.9(3("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VT4!

6"! [*%.U&98,'$8,.9($'UO.'$,;&(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VT4!

="! !88&,98&(:&('$(+2;R$-&(:?O-)$9A&($'UO.'./-$%,''$,;&(3("""""""""""""""""""""""""""""""""""""""""""""""(VT5!

D"! \#=(:?.;,A,9&(.F+8;2-8,U&(3("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VT<!

! Z8"N!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*?@!

! Z(:/0#&')!0#(:/&3.)!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*?E!

! Y9%#O-P9)!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*?J!

! ,-'#9)!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*?7!

G"! \#=(:?.;,A,9&(;&+8;,-8,U&(3("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VVT!

! U$2$1&)-!/).(:9.-0.2$&()-!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!**?!

! 8/).9:%$'#&)!&/')(-'&'&)22)-!C\``XAYA!+!555555555555555555555555555555555555555555555555555555555555555555555555555!**?!

! ,'')&/')!$/$':9&3.)!1)!2$!%$(:&!'#:($0&3.)!+!5555555555555555555555555555555555555555555555555555555555555555555!***!

! AO/1(:9)!1R:H4-&'4K#O%:S)/'&2$'&:/!+!55555555555555555555555555555555555555555555555555555555555555555555555555555!**6!

E"! \#=(:?.;,A,9&(0,@8&(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VV4!

! C&2$'$'&:/!1)-!H(:/0#)-!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!**6!

X"! =.0%',-$8,.9(:&('?\#=(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VV5!

! ])')/'&--)9)/'!0$(1&$3.)!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!**<!

$T! ":/-43.)/0)!1&()0')!1)!2R\]"!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555!**<!

HT! VO%)(')/-&:/!$('4(&)22)!%.29:/$&()![VF,8T!+!5555555555555555555555555555555555555555555555555555555555555555!**@!

0T! =$!140:9%)/-$'&:/!0$(1&$3.)!1(:&')!555555555555555555555555555555555555555555555555555555555555555555555555555!**@!

! 2$!C40:9%)/-$'&:/!()-%&($':&()!$&M.a!+!5555555555555555555555555555555555555555555555555555555555555555555555555555!**B!

["! =.98;&/,9:,-$8,.9+(&8(+2;U&,''$9-&+(0O:,-$0&98&2+&+(3("""""""""""""""""""""""""""""""""""""""""(VVC!

\"! >*9:;.0&(:&('?$%9O&(:2(+.00&,'(I>!>L(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VVP!

]"! Q$'$:,&(:&+(0&0F;$9&+(:&()*$',9&+(IQQ[L(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VVM!

F!!*! -5A)509J54A)6)***********************************************************************************************),,P!

!"! N$(;$:,.A;$%),&("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(VVY!

6"! N&+(O%;&2U&+(R.9-8,.99&''&+(;&+%,;$8.,;&+(IG"E"#"L("""""""""""""""""""""""""""""""""""""""""""""""""""(V4T!

="! W'&-8;.-$;:,.A;$00&(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V4T!

D"! W-).-$;:,.A;$%),&(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V4T!

G"! X$S(:2(+$9A("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V4V!

E"! W%;&2U&+(:?&@&;-,-&(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V4V!



"Y!

!

X"! N?.@*0O8;,&("""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V4V!

F!!!*! %012=4/;I=<9@?5)******************************************************************************************),++!

!"! \9:,-$8,.9+(:&('?.@*AO9.8)O;$%,&(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V45!

! N>OM4/:'#4($%&)!/:(9:H$()!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*6<!

$T! 8$'#:2:M&)!()-%&($':&()!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*6<!

HT! \/1&0$'&:/-!1)!2R:>OM4/:'#4($%&)!/:(9:H$()!+!5555555555555555555555555555555555555555555555555555555555555!*6B!

0T! \/1&0$'&:/-!/:/!()-%&($':&()-!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*6E!

! N>OM4/:'#4($%&)!#O%)(H$()!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*67!

$T! \/':>&0$'&:/!$.!9:/:>O1)!1)!0$(H:/)!+!55555555555555555555555555555555555555555555555555555555555555555555555!*6;!

HT! ,00&1)/'!1)!140:9%()--&:/!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<?!

0T! =R)9H:2&)!M$Q).-)!+!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<?!

1T! \/W)0'&:/!/40(:-$/')!1)-!'&--.-!9:.-!+!5555555555555555555555555555555555555555555555555555555555555555555555555!*<?!

)T! Z(.2.()-!1.!-)0:/1!1)M(4!)'!-.%4(&).(-!D!6?b!+!55555555555555555555555555555555555555555555555555555555555!*<*!

WT! =4-&:/-!($1&:K&/1.&')-!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<*!

MT! A.(1&'4!H(.-3.)!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<6!

6"! Q.:$',8O+(:&(%;,+&(&9(-)$;A&(3(""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""(V54!

! N>OM4/:'#4($%&)!D!2:/M!')(9)!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<<!

$T! c.$2&'4!1)-!%()-0(&%').(-!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<<!

HT! C.(4)!1)!2$!%()-0(&%'&:/!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<@!

0T! ,00:(1!%(4$2$H2)!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<@!

1T! A.&S&!1)!2R:H-)(S$/0)!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*<@!

)T! "(&'P()-!1)!0#:&>!1)!2$!-:.(0)!9:H&2)!555555555555555555555555555555555555555555555555555555555555555555555555555!*<@!

! N>OM4/:'#4($%&)!1)!2:/M.)!1.(4)!3.:'&1&)//)!555555555555555555555555555555555555555555555555555555555555555!*<B!

! N>OM4/:'#4($%&)!1)!14$9H.2$'&:/!)>02.-&S)!+!55555555555555555555555555555555555555555555555555555555555555555!*<J!

! 8()-'$'&:/!$--:0&4)!D!2R:>OM4/:'#4($%&)!D!2:/M!')(9)!555555555555555555555555555555555555555555555555555555!*<;!

$T! =$!%()-'$'&:/!1R&/-'$22$'&:/!)'!1)!-.&S&!%:.(!2RN=F!555555555555555555555555555555555555555555555555555555555!*<;!

HT! `:.(/&'.()!1)-!0:/-:99$H2)-!)'!$00)--:&()-!%:.(!2RN=F!5555555555555555555555555555555555555555555555!*@<!

0T! 8()-'$'&:/!1)!2:0$'&:/I!)'!-%40&W&0$'&:/-!')0#/&3.)-!+!555555555555555555555555555555555555555555555555555!*@<!

1T! `:(W$&'-!N=F!+!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*@@!

! N>OM4/:'#4($%&)!D!0:.('!')(9)![N"FT!)'!%(&-)!)/!0#$(M)!1)!2$!1O-%/4)!0#)Q!2)-!%$'&)/'-!)/!

-:&/-!%$22&$'&W-!:.!)/!W&/!1)!S&)!%$(!:>OM4/:'#4($%&)!55555555555555555555555555555555555555555555555555555555555555555555555555555!*@E!

$T! `:.(/&'.()!1)-!0:/-:99$H2)-!)'!$00)--:&()-!55555555555555555555555555555555555555555555555555555555555555!*@J!

HT! `:(W$&'-!+!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!*@7!

(%"(-'Q!%")************************************************************************************************************),RP!

K!K-!%8$NLS!T)********************************************************************************************************),D,!

-TU!V'T)********************************************************************************************************************),DD!



"\!

!

!



"l!

!

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

6+F)$'!"!Z!#$%H%$J+%D!8'!,'(!F;c!___________________________________________________________________________!KN!

6+F)$'!K!Z!#%+8(!'J!J;+..'(!,%@H;$7(!8'(!H$+D,+H;.'(!,;H;,+J7(!8'!T%)J'+..'(!__!NX!

6+F)$'!N!Z!4'H$7('DJ;J+%D!8m)D'!T%)J'+..'!8m0K!_____________________________________________________!NY!

6+F)$'!X!Z!AC'@H.'!8M)D'!7J+I)'JJ'!8M)D'!T%)J'+..'!8m%CEF`D'!___________________________!NY!

6+F)$'!Y!Z!4'H$7('DJ;J+%D!8M)D!@;D%87J'D8')$!____________________________________________________!N\!

6+F)$'!\!Z!<)W'!]!%CEF`D'!.+I)+8'!&+C'!'J!H%$J;T.'!_____________________________________________!NQ!

6+F)$'!l!Z!4'H$7('DJ;J+%D!8m)D'!,)W'!]!%CEF`D'!.+I)+8'!.7F'D87'!___________________!NR!

6+F)$'!Q!Z!#$%,78)$'!8'!$'@H.+((;F'!8)!$7('$W%+$!H%$J;T.'!________________________________!XP!

6+F)$'!R!Z!#$+D,+H'!8'!&%D,J+%DD'@'DJ!8m)D!,%D,'DJ$;J')$!8M%CEF`D'!________________!XK!

6+F)$'!"P!Z!1D!,%D,'DJ$;J')$!__________________________________________________________________________________!XK!

6+F)$'!""!Z!AC'@H.'(!8m'@T%)J(!D;$+D;+$'(!__________________________________________________________!X\!

6+F)$'!"K!Z!AC'@H.'!8'!@;(I)'!S'DJ)$+!'J!@;(I)'!(+@H.'!]!%CEF`D'!___________!XQ!

6+F)$'!"N!Z!/;$T%J')$!$'.+7!]!)D'!,)W'!8m%CEF`D'!.+I)+8'!__________________________________!XR!

6+F)$'!"X!Z!AC'@H.'!8'!$'@H.+((;F'!H%)$!@%8`.'!]!T$;D,-'@'DJ!W'$J+,;.!______!YX!

6+F)$'!"Y!Z!S%.'J!8'!8'@;D8'!8m'DJ'DJ'!H$7;.;T.'!H%)$!)D!J$;+J'@'DJ!8m02B!_!\l!

6+F)$'!"\!Z!S%+'(!;7$+'DD'(!____________________________________________________________________________________!l"!

6+F)$'!"l!Z!:J$),J)$'!8)!H%)@%D!___________________________________________________________________________!lK!

6+F)$'!"Q!Z!:J$),J)$'!8'!.;!c%D'!$'(H+$;J%+$'________________________________________________________!lN!

6+F)$'!"RZ!:J$),J)$'!8'!.;!c%D'!8'!,%D8),J+%D!____________________________________________________!lX!
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-EH%C7@+'!_________________________________________________________________________________________________________________________!"PX!

6+F)$'!N"!Z!9..)(J$;J+%D!8'!.;!T$%D,-+J'!,-$%D+I)'!'J!8'!.m'@H-E(`@'!_____________!"PQ!
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INTRODUCTION 

!

2M%CEF`D'! &;+J! H;$J+'! 8'! D%J$'! 'DW+$%DD'@'DJ! J'$$'(J$'! 8'H)+(! H.)(+')$(!

@+..7D;+$'(_!9.!H'$@'J!.M7,.%(+%D!'J!.'!87W'.%HH'@'DJ!8'(!bJ$'(!@).J+,'..).;+$'!%$F;D+(7(_!

<M'(J! )D! 7.7@'DJ! +D8+(H'D(;T.'! ]! .;! W+'! 8'(! A),;$E%J'! @;+(! 7F;.'@'DJ! )D! F;c!

@78+,;._!

2M%CEF`D'!&)J!87,%)W'$J!H;$!o%('H-!#$+'(J.'E!'D!"llK_!2%$(!8M)D'!'CH7$+'D,'G!+.!;!&;+J!

,%DW'$F'$!.'(!$;E%D(!8)!:%.'+.!W'$(!)D!J)T'!'D!W'$$'!,%DJ'D;DJ!8'!.M%CE8'!8'!@'$,)$'_!

<'.;!H$%W%I)'!.;!.+T7$;J+%D!8M)D!F;c!I)M+.!D%@@'!i!;+$!87H-.%+(J+I)7!j_!9.!,%D(J;J'!

I)'!.;!&.;@@'!8'(!T%)F+'(!'(J!H.)(!T$+..;DJ'!8;D(!,'!F;c!'J!I)M)D'!(%)$+(!'(J!H.)(!

;,J+W'!'J!W+'!H.)(!.%DFJ'@H(!'D!.'!$'(H+$;DJ_!AD!.'!$'(H+$;DJG!+.!,%D(J;J'!)D'!+@H$'((+%D!

8'!$'(H+$;J+%D!.7F`$'!'J!&;,+.'!H'D8;DJ!)D!,'$J;+D!J'@H(_!

<M'(J!I)'.I)'(!;DD7'(!H.)(!J;$8G!;H$`(!H.)(+')$(!'CH7$+'D,'(G!I)'!.'!,-+@+(J'!&$;Dp;+(G!

3DJ%+D'!2;)$'DJ!2;W%+(+'$!@'J!'D!;W;DJ!.'!$k.'!8'!.M%CEF`D'!'J!.'!D%@@'!i!;+$!W+J;.!j!

H)+(!0CEF`D'_!!

2M%CEF7D%J-7$;H+'!'(J!D7'!;W',!:J;D+(.;(!2+@%)(+D!U"QN"!^!"QQlV_!9.!;!@+(!;)!H%+DJ!

.;!@7J-%8'!8'!H$%8),J+%D!8M%CEF`D'!H;$!87,%@H%(+J+%D!8)!,-.%$;J'!8'!H%J;((+)@!'D!

H$7('D,'! 8'! 8+%CE8'! 8'! @;DF;D`('_! 2M%CEF`D'! 7J;+J! $',)'+..+! 8;D(! )D! T;..%D! 'D!

,;%)J,-%),!&%)$D+!;)!@;.;8'_!

3)L%)$8M-)+!.M%CEF`D'!'(J!,%D(+87$7!,%@@'!)D!@78+,;@'DJ!]!H;$J!'DJ+`$'G!+D(,$+J!]!.;!

H-;$@;,%H7'!&$;Dp;+('!'J!')$%H7'DD'_!!
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9.!'(J!)J+.+(7!'D!%CEF7D%J-7$;H+'!8;D(!8+&&7$'DJ(!8%@;+D'(!8'!.;!@78',+D'_!/+'D!I)'!

D;J)$'.G!.M%CEF`D'!DM'(J!H;(!'C'@HJ'!8'!8;DF'$(G!]!&%$J'!,%D,'DJ$;J+%D!%)!]!

H$'((+%D!7.'W7'!.M%CEF`D'!H')J!bJ$'!J%C+I)'_!

! !



KN!

!

I.! L’OXYGENE :  

A.! Rappel physico-chimique : 

!2M;+$! I)'! D%)(! $'(H+$%D(! ,%@H$'D8! H%)$! .M'(('DJ+'.! 8'! .M;c%J'! UlQ! qVG! 8'!

.M%CEF`D'!UK"!qV!'J!"!q!8'!F;c!$;$'(G!H$+D,+H;.'@'DJ!8'!.M;$F%D!UPGR!qV_!<'!@7.;DF'!

8'!F;c!,%DJ+'DJ!7F;.'@'DJ!8'!.;!W;H')$!8M';)G!8)!8+%CE8'!8'!,;$T%D'!'J!8'(!J$;,'(!

8M;)J$'(!F;c+_!

!

!

#1V,4/%d%b%24DKD4)1D(%./%+/0%V'e%

!<M'(JG!'D!@;(('G! .'! J$%+(+`@'!7.7@'DJ! .'!H.)(!;T%D8;DJ!8'! .M1D+W'$(G!;H$`(!

.M-E8$%F`D'! 'J! .M-7.+)@G! 'J! .'! H.)(! ;T%D8;DJ! 8'(! 7.7@'DJ(! 8'! .M7,%$,'! J'$$'(J$'_!

2M%CEF`D'!,%D(J+J)'!;+D(+!()$!B'$$'!Z!!

•! Q\q!8'!.;!@;(('!8'(!%,7;D(G!(%)(!&%$@'!8M';)!

•! X\GXq!8'!.;!@;(('!8'!.M7,%$,'!J'$$'(J$'!

•! KNG"q!8'!.;!@;(('!8'!.M;+$!

•! \KGYq!8'!.;!@;(('!8)!,%$H(!-)@;+D! !

!
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!

2M%CEF`D'! ;J@%(H-7$+I)'! '(J! $'D%)W'.7! H;$! .;! H-%J%(EDJ-`('_! <M'(J! )D! F;c!

+D,%.%$'G!+D%8%$'!'J!(;D(!(;W')$_!

9'T-/',%db%@'4'+)*410)16,/%K3P01+DN+31516,/%./%-fD[PV^(/%

6%$@).'!,-+@+I)'! 0K!

>)@7$%!;J%@+I)'! e!r!Q!

#%+8(!@%.7,).;+$'! NK!

5'D(+J7!O!3+$! "G""!

*;(('!W%.)@+I)'!U"Ys<O"!3B*V! "GNY!aF!O!@N!

#%+DJ!8M7T)..+J+%D! ?"QNs<!O!"!;J@%(H-`$'!

nI)+W;.'D,'!.+I)+8'?F;c!U"Ys<O"!T;$V! QYX!.+J$'(!

#%+DJ!,$+J+I)'! ?""QG\s<!O!YP!T;$(!

!

3)!('+D!8'!.;!@%.7,).'!0KG!.'(!8')C!;J%@'(!8M%CEF`D'!(%DJ!.+7(!,-+@+I)'@'DJ!

.M)D!]!.M;)J$'!8;D(!)D!7J;J!J$+H.'J_!2M%CEF`D'!'(J!J$`(!7.',J$%D7F;J+&_!9.!&%$@'!&;,+.'@'DJ!

8'!D%@T$')C!,%@H%(7(! +%D+I)'(!;W',!.'(!@7J;)C!'J!8'(!,%@H%(7(! +%D!,%W;.'DJ(!

;W',! .'(! D%D?@7J;)C! 'J! 'DJ$'! 8;D(! .;! ,%@H%(+J+%D! 8'! D%@T$')('(! ,.;(('(! 8'!

@%.7,).'(!%$F;D+I)'(_!

2M%CEF`D'!('!,%D8'D('!]!?"QNs<!'J!('!(%.+8+&+'!]!?K"Qs<_!2M%CEF`D'!.+I)+8'!8'!

-;)J'!H)$'J7!'(J!-;T+J)'..'@'DJ!%TJ'D)!H;$!8+(J+..;J+%D!&$;,J+%DD7'!8M;+$!.+I)+8'_!

B.! Notion de pression :  

2M)D+J7! 8'! H$'((+%D! 8;D(! .'! (E(J`@'! +DJ'$D;J+%D;.! '(J! .'! H;(,;.! U#;VG! I)+!

,%$$'(H%D8!]!.;!H$'((+%D!I)M'C'$,'!)D'!&%$,'!8'!"!>!()$!)D'!()$&;,'!8'!"@K_!0D!

)J+.+('!-;T+J)'..'@'DJ!.'!T;$G!"!T;$!r!"PPP!-#;_!
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2;!H$'((+%D!;J@%(H-7$+I)'G!I)+!'(J!.;!H$'((+%D!'C'$,7'!H;$!.;!,%.%DD'!8M;+$!()$!

.;!()$&;,'!8'!.;!@'$G!'(J!7F;.'!]!"!;J@%(H-`$'!%)!l\P!@@=F!%)!"P"N!-#;_!A..'!

8+@+D)'!'D!;.J+J)8'_!

C.! Statut de l’oxygène :  

!<%@@'! J%)J! F;c! ]! )(;F'! @78+,;.G! .M%CEF`D'! ]! )(;F'! @78+,;.! U&;T$+I)7!

+D8)(J$+'..'@'DJV! '(J! )D! @78+,;@'DJG! (%)@+(! ]! .;! $7F.'@'DJ;J+%D! H-;$@;,')J+I)'!

U3$J+,.'!2_Y"K"?Q!8)!,%8'!8'!.;!(;DJ7!H)T.+I)'V_!<',+!+@H.+I)'!D%J;@@'DJ!I)'!Z!!

•! <'(!F;c!8%+W'DJ!&;+$'!.M%TL'J!8M)D'!;)J%$+(;J+%D!8'!@+('!()$!.'!@;$,-7!U3**V!

•! 2')$!&;T$+,;J+%D!'J!.')$!8+(J$+T)J+%D!'D!F$%(!(%DJ!$7('$W7'(!]!8'(!7J;T.+(('@'DJ(!

H-;$@;,')J+I)'(!8t@'DJ!;)J%$+(7(!

•! 2;!8+(H'D(;J+%D!]!8%@+,+.'!8'!,'(! F;c!]!)(;F'!@78+,;.! '(J! $7('$W7'! ;)C!

H-;$@;,+'D(! 8M%&&+,+D'(! 'J! ;)C! %$F;D+(@'(! ;E;DJ! %TJ'D)! )D'! ;)J%$+(;J+%D!

H$7&',J%$;.'!]!,'JJ'!&+D!'J!'&&',J);DJ!,'JJ'!;,J+W+J7!(%)(!.;!$'(H%D(;T+.+J7!8M)D!

H-;$@;,+'D!&%$@7_!

D.! Fabrication de l’oxygène :  

2'!&;T$+,;DJ!8%+J!bJ$'!J+J).;+$'!8'!.M;)J%$+(;J+%D!@'DJ+%DD7'!]!.M;$J+,.'!2_Y"KX?N!8)!

,%8'!8'!.;!(;DJ7!H)T.+I)'!;W',!)D!(J;J)J!8'!&;T$+,;DJ!87&+D+!]!.M;$J+,.'!4_Y"KX?K?"s!8)!

,%8'!8'! .;! (;DJ7!H)T.+I)'G!;)! J+J$'!8'! .;! &;T$+,;J+%D!8M%CEF`D'!@78+,+D;.! &;T$+I)7!

+D8)(J$+'..'@'DJ!'J!T7D7&+,+;DJ!8M)D'!3**++_!

2M%CEF`D'! ]! )(;F'! @78+,;.! $',%)W$'! 8')C! D%J+%D(!Z! 8M)D'! H;$JG! .M%CEF`D'!

@78+,+D;.! (%)(! &%$@'! F;c')('!%)! .+I)+8'! 'J! 8M;)J$'!H;$JG! .M;+$! 'D$+,-+! 'D! %CEF`D'!

H$%8)+J!H;$!,%D,'DJ$;J')$_!

2M%CEF`D'!@78+,+D;.!'(J!(%)@+(!;)C!8+(H%(+J+%D(!$7F+((;DJ!.'(!@78+,;@'DJ(!Z!!
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•! 2'(!T%DD'(!H$;J+I)'(!8'!&;T$+,;J+%D!U/#6V!Z!2'(!.+FD'(!8+$',J$+,'(!H;$J+,).+`$'(!

,%D&%$@'(!]!,'(!H$+D,+H'(!(%DJ!H)T.+7'(!8;D(!.'!F)+8'!8'(!/#6_!<'.)+?,+!'(J!

8'(J+D7!]!('$W+$!8'!$7&7$'D,'!.%$(!8'!.M7W;.);J+%D!8'(!8'@;D8'(!8M;)J%$+(;J+%D!

8'!&;T$+,;J+%D!'J!.%$(!8'!.M+D(H',J+%D!8'(!&;T$+,;DJ(!8'!@78+,;@'DJ(_!!

!

ACJ$;+J!Z! /%DD'(! H$;J+I)'(! 8'! &;T$+,;J+%DG!*+D+(J`$'! 8'(! ;&&;+$'(! (%,+;.'(! 'J! 8'! .;!

(;DJ7!Z! i!#$+D,+H'!Z! 2;! H'$(%DD'! I);.+&+7'! 8'! .M7J;T.+(('@'DJ! 8'! &;T$+,;J+%D! 8%+J!

&;T$+I)'$!.'(!@78+,;@'DJ(!;8;HJ7(!]!.M)(;F'!;)I)'.!+.(!(%DJ!8'(J+D7(G!,%D&%$@'(!;)C!

'C+F'D,'(!8'!.M;)J%$+(;J+%D!8'!@+('!()$!.'!@;$,-7!%)!]!.M;)J%$+(;J+%D!8'!.M'((;+!,.+D+I)'G!

('.%D! .'! ,;(G!'J!I)+!DM'CH%('DJ!H;(! .'!H;J+'DJ!]!8'(! $+(I)'(!8)(!]!)D'!(7,)$+J7G!

I);.+J7! %)! '&&+,;,+J7! +D()&&+(;DJ'_! 2M;JJ'+DJ'! 8'! ,'J! %TL',J+&! 8'! I);.+J7! 'DF;F'! .;!

$'(H%D(;T+.+J7!8'!.;!8+$',J+%D!'J!$'I)+'$J!.;!H;$J+,+H;J+%D!'J!.m'DF;F'@'DJ!8)!H'$(%DD'.!

8'(!8+&&7$'DJ(!87H;$J'@'DJ(!]!J%)(!.'(!D+W';)C!8'!.m'DJ$'H$+('G!8'!('(!&%)$D+((')$(!'J!

8+(J$+T)J')$(_! #%)$! ;JJ'+D8$'! H.)(! (t$'@'DJ! ,'J! %TL',J+&! 8'! I);.+J7G! .M'DJ$'H$+('! 8%+J!

H%((78'$! )D! (E(J`@'! I);.+J7! H-;$@;,')J+I)'! T+'D! ,%Dp)! 'J! ,%$$',J'@'DJ!@+(! 'D!

u)W$'!+DJ7F$;DJ!.'(!T%DD'(!H$;J+I)'(!8'!&;T$+,;J+%D!'J!.;!F'(J+%D!8)!$+(I)'!I);.+J7_!

<'!(E(J`@'!8%+J!T7D7&+,+'$!8M)D'!8%,)@'DJ;J+%D!,%@H.`J'!'J!(%D!'&&+,;,+J7!8%+J!&;+$'!

.M%TL'J!8M)D'!()$W'+..;D,'_!<-;I)'!H%(J'!8)!(E(J`@'!I);.+J7!H-;$@;,')J+I)'!8%+J!bJ$'!

8%J7! 'D! H'$(%DD'.! ,%@H7J'DJ! 'D! D%@T$'! ()&&+(;DJ! 'J! 8'! .%,;)CG! @;J7$+'.(! 'J!

+D(J;..;J+%D(! ;87I);J(! 'J! ()&&+(;DJ(_! 5'(! $'(H%D(;T+.+J7(! .7F;.'(! ()HH.7@'DJ;+$'(!

+D,%@T'DJ! ;)! J+J).;+$'! 8'! .M;)J%$+(;J+%D! 8'! &;T$+,;J+%D! 'J! ]! .;! U;)CV! #'$(%DD'U(V!

I);.+&+7'U(V+++_!j!

•! d'(J+%D!8'(!$)HJ)$'(!8'!(J%,a!
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E.! Distribution et dispensation de l’oxygène :  

!2;! 8+(H'D(;J+%D! ]! 8%@+,+.'! 8'(! F;c! ]! )(;F'! @78+,;.! '(J! $7('$W7'! ;)C!

H-;$@;,+'D(!8M%&&+,+D'!'JG!H;$!87$%F;J+%D!;)!@%D%H%.'!H-;$@;,')J+I)'G!;)C!(J$),J)$'(!

;)J%$+(7'(!]!,'JJ'!&+D!;)!J+J$'!8'!.M;$J+,.'!2_XK""?Y!8)!,%8'!8'!.;!(;DJ7!H)T.+I)'!H;$!

.M;F'D,'!$7F+%D;.'!8'!(;DJ7!8%DJ!'..'(!$'.`W'DJG!'J!'&&',J);DJ!,'JJ'!;,J+W+J7!(%)(!.;!

$'(H%D(;T+.+J7!8M)D!H-;$@;,+'D!&%$@7!;)C!H$7('DJ'(!T%DD'(!H$;J+I)'(!+D(,$+JG!]!.M%$8$'!

8'(!H-;$@;,+'D(G!8+J'(!(J$),J)$'(!8+(H'D(;J$+,'(!8M%CEF`D'!]!)(;F'!@78+,;._!

!3!,'JJ'!8+(H'D(;J+%D!(M;HH.+I)'!.'(!T%DD'(!H$;J+I)'(!8'!8+(H'D(;J+%D!]!8%@+,+.'!

8'! .M%CEF`D'! ]! )(;F'! @78+,+D;.! 'J! ;)C! 8+(H%(+J+&(! @78+,;)C! 8M%CEF7D%J-7$;H+'(!

;((%,+7(!]!,'JJ'!8+(H'D(;J+%D_!0D!H;$.'!8'!/#50!U/%DD'!H$;J+I)'!8'!8+(H'D(;J+%D!

8'!.M%CEF`D'V_!

!2'(!(J$),J)$'(!8+(H'D(;J$+,'(!(%DJ!%$F;D+(7'(!()$!.'!@%8`.'!8'(!7J;T.+(('@'DJ(!

H-;$@;,')J+I)'(G!T+'D!I)M'..'(!DM'D!;+'DJ!H;(!.'!(J;J)J_!A..'(!$'p%+W'DJ!)D'!;)J%$+(;J+%D!

H$7&',J%$;.'! I)+! (M;HH;$'DJ'! ]! .M;)J%$+(;J+%D! 8M%)W'$J)$'! 8M)D! 7J;T.+(('@'DJ!

H-;$@;,')J+I)'_!A..'(!8%+W'DJ!@'DJ+%DD'$!.M'D('@T.'!8'(!.%,;)C!8;D(!.'(I)'.(!'..'(!

'C'$,'DJ! .')$!;,J+W+J7!'J!H$7,+('$! .M;+$'!F7%F$;H-+I)'!8'(('$W+'_!2M;+$'!F7%F$;H-+I)'!

8%+J!H'$@'JJ$'!.M+DJ'$W'DJ+%D!8'(!J',-D+,+'D(!;)!8%@+,+.'!8'(!H;J+'DJ(G!]!H;$J+$!8)!(+J'!

8'!$;JJ;,-'@'DJG!8;D(!)D!87.;+!@;C+@)@!8'!J$%+(!-')$'(!8'!$%)J'_!

!2;! (%)(?J$;+J;D,'! 8'! .;! 8+(H'D(;J+%D! ]! 8%@+,+.'! 8M%CEF`D'! DM'(J! ;)J%$+(7'!

I)M'DJ$'!(J$),J)$'(!(;J+(&;+(;DJ!;)C!%T.+F;J+%D(!7D%D,7'(!8;D(!.M;$J+,.'!2_XK""?Y_!

!3)L%)$8M-)+! .;! 8+(H'D(;J+%D! 8'! .M%CEF`D'! ]! )(;F'!@78+,+D;.! 'D! 6$;D,'! '(J!

H$+D,+H;.'@'DJ!;(()$7'G!8M)D'!H;$J!H;$!8'(!(%,+7J7(!H$+W7'(!]!,;$;,J`$'!,%@@'$,+;.G!

;E;DJ!'DJ$'!;)J$'(!H%)$!8%DD')$(!8M%$8$'!.'(!H-;$@;,+'(!8M%&&+,+D'!'J!8M;)J$'!H;$J!H;$!

)D!$7(';)!;((%,+;J+&_!



KQ!

!

F.! Bonne pratique de dispensation de l’oxygène 
(BPDO)  

!!nJ;DJ!)D!@78+,;@'DJG!.M%CEF`D'!'(J!(%)@+(!]!.M'D('@T.'!8'!.;!$7F.'@'DJ;J+%D!

H-;$@;,')J+I)'_!5;D(!J%)(!.'(!8%@;+D'(!Z!H$%8),J+%DG!8+(H'D(;J+%DG!,%@@)D+,;J+%DG!

H)T.+,+J7!'J!H-;$@;,%W+F+.;D,'_!

!2M;$$bJ7! 8)! "\! L)+..'J! KP"Y! $'.;J+&! ;)C! T%DD'(! H$;J+I)'(! 8'! 8+(H'D(;J+%D! ]!

8%@+,+.'!8'!.M%CEF`D'!]!)(;F'!@78+,;.!(M;$J+,).'!;)J%)$!8'!Q!,-;H+J$'(+W!Z!

! <=3#9B4A!"!Z!3::143><A!5A!23![1329BA!!

!2M;(()$;D,'! 8'! .;! I);.+J7! $'H$7('DJ'! .M'D('@T.'! 8'(! @'()$'(! H$+('(! H%)$!

(M;(()$'$! I)'! .M%CEF`D'! ]! )(;F'! @78+,;.! ! '(J! &;T$+I)7! 'JO%)! 8+(H'D(7! ('.%D! .'(!

D%$@'(!8'!I);.+J7!$'I)+('(_!

!#%)$!,'.;G!)D!$'(H%D(;T.'!8'!.M;(()$;D,'!I);.+J7!8%+J!bJ$'!87(+FD7!;)!('+D!8'!

,-;I)'! (+J'! 8'! $;JJ;,-'@'DJ_! 5'! H.)(G! )D! (E(J`@'! 8'! I);.+J7! ;HH$%H$+7! ]! .;!

8+(H'D(;J+%D!8'!.M%CEF`D'!]!)(;F'!@78+,;.!8%+J!bJ$'!@+(!'D!H.;,'_!

!1D! (E(J`@'! 8%,)@'DJ;+$'! 8%+J! bJ$'! ,$77G! ,%DJ'D;DJ! 8'(! H$%,78)$'(G! 8'(!

+D(J$),J+%D(G!8'(!@%8'(!%H7$;J%+$'(!'JO%)!8'(!(H7,+&+,;J+%D(!I)+!8%+W'DJ!bJ$'!7,$+J(!'J!

$'(H',J7(_!*;+(! ;)((+G! 8'(! 'D$'F+(J$'@'DJ(! 8'! J$;p;T+.+J7! H'$@'JJ;DJ! 8'! ()+W$'! .;!

$7;.+(;J+%D!8'!J%)J'(!.'(!%H7$;J+%D(!,%D,%)$;DJ!]!.;!8+(H'D(;J+%D!8'!.M%CEF`D'_!

!1D'!;)J%?+D(H',J+%D!8%+J!bJ$'!$7;.+(7'!8'!&;p%D!H7$+%8+I)'!'D!W)'!8'!,%DJ$k.'$!

.;!@+('!'D!u)W$'!'J!.'!$'(H',J!8'(!H$7('DJ'(!T%DD'!H$;J+I)'(_!A..'!W+('!]!W7$+&+'$!.;!

,%D&%$@+J7!8'(! .%,;)CG!8)!@;J7$+'.G! .;! J'D)'!]! L%)$!8'(!8%,)@'DJ(G!8)!D+W';)!8'!

&%$@;J+%D!8'(!H'$(%DD'.(!'J!8)!$'(H',J!8'!.M;HH.+,;J+%D!8'(!H$%,78)$'(_!A..'!&;+J!.M%TL'J!

8M)D!,%@HJ'?$'D8)!;HH$%)W7!H;$!.'!H-;$@;,+'D!$'(H%D(;T.'_!



KR!

!

! <=3#9B4A!K!Z!#=34*3<9A>!AB!#A4:0>>A2!!

!2;! H%(+J+%D! 8)! %)! 8'(! H-;$@;,+'D(! '(J! ,.;+$'@'DJ! +8'DJ+&+7'! 8;D(!

.M%$F;D+F$;@@'!8)!(+J'!8'!$;JJ;,-'@'DJ_!!

!2M'D('@T.'! 8'(! %H7$;J+%D(! 8'! 8+(J$+T)J+%D! 'D! W)'! 8'! .;! 8+(H'D(;J+%D! 8'!

.M%CEF`D'! ]! )(;F'! @78+,;.! '(J! '&&',J)7! (%)(! .;! $'(H%D(;T+.+J7! 8)! H-;$@;,+'D!

$'(H%D(;T.'_!<'.)+?,+!'C'$,'!(;!$'(H%D(;T+.+J7!()$!.M'D('@T.'!8'(!;,J+W+J7(!8)!(+J'G!]!

J%)(!.'(!(J;8'(!8'(!%H7$;J+%D(G!8'H)+(!.M;HH$%W+(+%DD'@'DJ!L)(I)M]!.;!8+(H'D(;J+%D!]!

8%@+,+.'_!

!<'.;! +@H.+I)'!I)'! .'!H-;$@;,+'D! $'(H%D(;T.'!H$'D8! .;! $'(H%D(;T+.+J7!8'! .;!

8+(H'D(;J+%D! 8'(! 8+(H%(+J+&(! @78+,;)CG! 8;D(! .;! @'()$'! %v! ,')C?,+! ,%DJ$+T)'DJ! ]!

.M;8@+D+(J$;J+%D!;)!H;J+'DJ!8'!.M%CEF`D'!]!)(;F'!@78+,;._!9.!'(J!7F;.'@'DJ!$'(H%D(;T.'!

8'!.;!@+('!]!8+(H%(+J+%D!'D!T%D!7J;J!8'!&%D,J+%DD'@'DJ!8'(!,%D,'DJ$;J')$(!8M%CEF`D'_!

!2'! H-;$@;,+'D! $'(H%D(;T.'! 8%+J! '&&',J)'$! )D'! ;D;.E('! 8'! $+(I)'G! ;&+D! 8'!

87J'$@+D'$!.;!D7,'((+J7!8M)D'!W+(+J'!8)!H-;$@;,+'D!]!8%@+,+.'!8;D(!.'!@%+(!I)+!()+J!

.M+D(J;)$;J+%D!8M)D!J$;+J'@'DJ!8M%CEF7D%J-7$;H+'!7F;.'!%)!()H7$+')$!]!)D!@%+(_!!

!2'!H'$(%DD'.!8'!.;!(J$),J)$'!8+(H'D(;J$+,'!8%+J!;W%+$!()+W+!)D'!&%$@;J+%D!;8;HJ7'!

'J!8%DJ!.'!,%DJ'D)!'(J!W;.+87!H;$!.'!H-;$@;,+'D!$'(H%D(;T.'!I)+!'D!;(()$'!.M7W;.);J+%D!

;W',!8'(!D%J+%D(!8'!H-E(+%H;J-%.%F+'G!8'! J',-D+I)'!'J!8'!(7,)$+J7_!1D'! &%$@;J+%D!

;HH$%H$+7'! J-7%$+I)'! 'J! H$;J+I)'G! ,%D,'$D;DJ! .M%CEF`D'! ]! )(;F'! @78+,;.! 'J! .'(!

H$7('DJ'(! T%DD'(! H$;J+I)'(G! '(J! ;(()$7'! ;)C! D%)W';)C! '@H.%E7(_! 2'! T)J! '(J! 8'!

8%DD'$!)D'!-;T+.+J;J+%D!D%@+D;J+W'!;)C!J',-D+,+'D(!H;$!.'!H-;$@;,+'D!$'(H%D(;T.'_!2'!

D+W';)!8'!,%@H7J'D,'!8%+J!bJ$'!H7$+%8+I)'@'DJ!,%DJ$k.7!H%)$!@;+DJ'D+$!.M-;T+.+J;J+%D_!



NP!

!

! <=3#9B4A!N!Z!20<31f!AB!*3BA49A2!

!2'(! .%,;)C! 8%+W'DJ! bJ$'! (+J)7(G! ,%Dp)(G! ;8;HJ7(! 'J! 'DJ$'J'D)(! 8'! &;p%D! ]!

,%DW'D+$!;)!@+')C!;)C!%H7$;J+%D(!I)+!(ME!87$%).'DJ_!!

2')$!,%D,'HJ+%DG!.')$!H.;D!'J!.')$!;F'D,'@'DJ!8%+W'DJ!H'$@'JJ$'!Z!

•! 1D!D'JJ%E;F'!'J!)D!'DJ$'J+'D!F;$;DJ+((;DJ!.;!T%DD'!,%D('$W;J+%D!8'(!H$%8)+J(!

8'!(;DJ7!'J!8'(!7I)+H'@'DJ(!'DJ$'H%(7(!

•! 1D'!8+(H%(+J+%D!8'(!H+`,'(!8;D(!.M%$8$'!.%F+I)'!8'(!%H7$;J+%D(!'&&',J)7'(!

•! 1D!'(H;,'!H%)$!.'(!Jw,-'(!;8@+D+(J$;J+W'(_!

!

2'(!;HH;$'+.(!8'!@'()$'(!8%+W'DJ!bJ$'!7J;.%DD7(!'J!W7$+&+7(!]!+DJ'$W;..'(!87&+D+(!

H;$!8'(!@7J-%8'(!;HH$%H$+7'(!('.%D!.'(!H$7,%D+(;J+%D(!8'(!&;T$+,;DJ(_!!

!B%)J!(E(J`@'!+D&%$@;J+I)'!8%+J!bJ$'!W;.+87G!'J!+DJ7F$'$!.'(!H$+D,+H'(!&+F)$;DJ!()$!

.'!F)+8'!8'(!T%DD'(!H$;J+I)'(_!9.!8%+J!H'$@'JJ$'!.;!J$;p;T+.+J7!8'!J%)J!8+(H%(+J+&!@78+,;.!

%)!.%J(!8M%CEF`D'!8+(H'D(7(!;)C!H;J+'DJ(!'D!,;(!8'!$;HH'._!

!<M'(J!8'!.;!$'(H%D(;T+.+J7!8)!H-;$@;,+'D!/#50!8'!W;.+8'$!.'(!.+')C!8'!(J%,a;F'!

8'!.M%CEF`D'G!@;+(!;)((+!8'!W;.+8'$!.'!(E(J`@'!+D&%$@;J+I)'_!

! <=3#9B4A!X!Z!:A<149BA!

!2;! @+('! 'D! u)W$'! 8'! .M%CEF`D'! ]! )(;F'! @78+,;.! 'DJ$;xD'! 8'(! $+(I)'(!

+@H%$J;DJ(!.+7(!;)!,;$;,J`$'!,%@T)$;DJ!8'!.M%CEF`D'G!@;+(!;)((+!.+7(!;)C!F;c!(%)(!

H$'((+%D!'J!;)!,;$;,J`$'!,$E%F7D+I)'!8'!.M%CEF`D'!.+I)+8'_!!

!2'(!$`F.'(!8'!(7,)$+J7G!,%D&%$@'!]!.;!$7F.'@'DJ;J+%D!'D!W+F)')$G!8%+W'DJ!bJ$'!

+@H7$;J+W'@'DJ!$'(H',J7'(_!



N"!

!

!#%)$! ,'.;G! .;! (J$),J)$'! 8+(H'D(;J$+,'! H$'D8! 8'(! 8+(H%(+J+%D(! ;HH$%H$+7'(! 'J!

,%D&%$@'(! ;)C! D%$@'(! 'D! W+F)')$! 'J! ]! .M7J;J! 8'! .M;$J! 'D! ,'! I)+! ,%D,'$D'!

.M;HH$%W+(+%DD'@'DJG!.'!&$;,J+%DD'@'DJG!.;!@;+DJ'D;D,'G!.'!(J%,a;F'G!.;!@;D)J'DJ+%DG!

.'!J$;D(H%$JG!;&+D!8M7W+J'$! .;!87J7$+%$;J+%D!'J! .;!,%DJ;@+D;J+%D!8'!.M%CEF`D'!]!)(;F'!

@78+,;.G!;+D(+!I)'!.'!$+(I)'!8M'$$')$!8'!()T(J+J)J+%D!H;$!8M;)J$'!F;c!]!)(;F'!@78+,;._!

! <=3#9B4A!Y!Z!59:#A>:3B90>!3!50*9<92A!!

!2%$(!8'!.M+D(J;..;J+%D!]!8%@+,+.'G!+.!,%DW+'DJ!8'!(M;(()$'$!I)'!J%)J'(!.'(!,%D8+J+%D(!

(%DJ!$7)D+'(!H%)$!I)'!.M;8@+D+(J$;J+%D!8M%CEF`D'!H)+(('!('!87$%).'$!D%$@;.'@'DJ!'J!

8M78)I)'$!.'!H;J+'DJ!'J!(%D!'DJ%)$;F'!()$!.'(!,%DJ$;+DJ'(!J',-D+I)'(!'J!.'(!$+(I)'(!8)!

J$;+J'@'DJ_!

!#'D8;DJ! ,'JJ'! +D(J;..;J+%DG! )D'! W7$+&+,;J+%D! '(J! '&&',J)7'! H%)$! (M;(()$'$! I)'!

.M'DW+$%DD'@'DJ!8)!H;J+'DJ!H'$@'J!8'!$'@H.+$!.'(!,%D8+J+%D(!8'!(7,)$+J7!$'.;J+W'(!;)!

87HkJ!'J!]!.M)J+.+(;J+%D!8M%CEF`D'_!

! <=3#9B4A!\!Z!B43y3/929BAG!4A<23*3B90>:!AB!

43##A2:!

!<%@@'!H%)$!J%)J!@78+,;@'DJG!.;!J$;p;T+.+J7!'(J!D7,'((;+$'!;&+D!I)M)D!$;HH'.!

'&&+,;,'!8'!.%J!H)+(('!bJ$'!%$F;D+(7!(+!,'.)+?,+!('!$7W`.'!87&',J)')CG!;+D(+!I)'!J%)J!.'!

@;J7$+'.!;((%,+7!]!.;!87.+W$;D,'!8'!.M%CEF`D'_!!

!2;!F'(J+%D!8'(!$7,.;@;J+%D(!8'(!H;J+'DJ(!'J!8'(!H$'(,$+HJ')$(!'(J!+@H%$J;DJ'!

,;$!'..'!H$%)W'!I)'!.'!H$'(J;J;+$'!;!;HH%$J7!)D'!(%.)J+%D!;)C!H$%T.`@'(_!



NK!

!

! <=3#9B4A!l!Z!:01:?B439B3><A!

!2;! (%)(?J$;+J;D,'! 8'! .;! 8+(H'D(;J+%D! ]! 8%@+,+.'! 8M%CEF`D'! '(J! ;)J%$+(7'!

)D+I)'@'DJ!8;D(!,'$J;+D(!,;(!Z!

•! <'(!(J$),J)$'(!8%+W'DJ!+@H7$;J+W'@'DJ!;W%+$!)D!H-;$@;,+'D!$'(H%D(;T.'!&%$@7!

;)C!/#50!

•! ADJ$'!(J$),J)$'(!8+(H'D(;J$+,'(!(;J+(&;+(;DJ!;)C!%T.+F;J+%D(!]!.M;$J+,.'!2_XK""?Y!

8)!<:#!

•! ADJ$'!%&&+,+D'(G!H-;$@;,+'(!@)J);.+(J'(!'J!8'!(',%)$(!@+D+'$!

•! ADJ$'!.'(!(J$),J)$'(!8+(H'D(;J$+,'(!'J!.'(!%&&+,+D'(!

!

2;!(%)(?J$;+J;D,'!H')J!bJ$'!J%J;.'!%)!H;$J+'..'_!:%+J!.'!8%DD')$!8M%$8$'!,%D&+'!

.;!J%J;.+J7!8'!.M;,J+W+J7!%CEF`D'!]!(%D!(%)(?J$;+J;DJG!(%+J!+.!87,+8'!8'!D'!.)+!8'@;D8'$!

8M'&&',J)'$!I)'!,'$J;+D'(!J;,-'(!UW+(+J'!H-;$@;,')J+I)'!;)!8%@+,+.'G!J$;p;T+.+J7!8'(!

T%)J'+..'(!8M%CEF`D'gV!

! <=3#9B4A! Q!Z! S9d923><A:! AB! dA:B90>! 5A:!

49:[1A:!

!3)!@b@'!J+J$'!I)'!.'(!@78+,;@'DJ(G!.M%CEF`D'!'J!.'(!8+(H%(+J+&(!;((%,+7(!(%DJ!

(%)@+(!$'(H',J+W'@'DJ!]!.;!H-;$@;,%W+F+.;D,'!'J!@;J7$+%W+F+.;D,'_!

!2;!H-;$@;,%W+F+.;D,'!;!H%)$!%TL'J!.;!()$W'+..;D,'!8)!$+(I)'!8M'&&'J!+D87(+$;T.'!

$7().J;DJ! 8'! .M)J+.+(;J+%D! $'.;J+W'! 8'(!@78+,;@'DJ(_! 5;D(! .'! ,;8$'! 8'(! /#50G! .'(!

8+(H%(+J+%D(! $'.;J+W'(! ]! .;! H-;$@;,%W+F+.;D,'! (M;HH.+I)'DJ! ]! .M%CEF`D'! &;T$+I)7(!

+D8)(J$+'..'@'DJ!'J!8+(H%(;DJ!8M)D'!;)J%$+(;J+%D!8'!@+('!()$!.'!@;$,-7_!



NN!

!

!2;!@;J7$+%W+F+.;D,'!;!H%)$!%TL'J!.;!()$W'+..;D,'!8'(!+D,+8'DJ(!%)!8'(!$+(I)'(!

8M+D,+8'DJ(!$7().J;DJ!8'!.M)J+.+(;J+%D!8'(!8+(H%(+J+&(!@78+,;)C!U,%D,'DJ$;J')$(G!.)D'JJ'(G!

@;(I)'(G!J)T).)$'(gV_!!

!2'(!(J$),J)$'(!8+(H'D(;J$+,'(!8%+W'DJ!8+(H%('$!8M)D!H.;D!8'!F'(J+%D!8'(!$+(I)'(!

.+7(!]!.')$(!;,J+W+J7(!'J!]!.;!H$+('!'D!,-;$F'!8'(!H;J+'DJ(_!!

II.! GAZ ET RECIPIENTS : 

!2'(!F;c!]!)(;F'!@78+,;.!(%DJ!8'(!H$%8)+J(!8'!(;DJ7!I)+!('!H$7('DJ'DJ!(%)(!

8'(!7J;J(!H-E(+I)'(!H;$J+,).+'$(!Z!

•! d;c!,%@H$+@7!(%)(!H$'((+%D!U%CEF`D'G!;+$V!

•! d;c!.+I)7&+7!(%)(!H$'((+%D!UH$%J%CE8'!8M;c%J'G!8+%CE8'!8'!,;$T%D'V!

•! d;c!.+I)7&+7!$7&$+F7$7!U%CEF`D'!.+I)+8'G!;c%J'!.+I)+8'V!

9.(!(%DJ!8+(H%D+T.'(!(%+J!(%)(!&%$@'!8'!$7,+H+'DJ(!@%T+.'(!.%)$8(G!$7)J+.+(;T.'(!'J!

8'! @;D+'@'DJ! ,%@H.'C'G! (%+J! (%)(! &%$@'! 8'! ,'DJ$;.'(! 8M;HH$%W+(+%DD'@'DJ! ;W',!

$7(';)!8'!,;D;.+(;J+%D!'J!H$+('(!@)$;.'(_!

#%)$!.M%CEF`D'!]!)(;F'!@78+,;.G!+.!'C+(J'!8+&&7$'DJ(!JEH'(!8'!$7,+H+'DJ(W!Z!

•! 2'(!T%)J'+..'(!Z!('!H$7('DJ'DJ!,%@@'!)D!$7,+H+'DJ!,E.+D8$+I)'G! J$;D(H%$J;T.'G!

(%)(! H$'((+%DG!@)D+! 8M)D! $%T+D'J_! 2;! ,;H;,+J7! 8M)D'! T%)J'+..'! (M'CH$+@'! 'D!

.+I)+8'!U2+J$'(V!%)!'D!F;c!U@NV_!



NX!

!

!!

#1V,4/%g%b%2D1.0%/)%)'1--/0%+D5K'4*0%./0%K41(+1K'-/0%+'K'+1)*0%./%TD,)/1--/0%

•! 47,+H+'DJ(!,$E%F7D+I)'(!@%T+.'(!Z!,%DJ+'DD'DJ!)D!F;c!.+I)+8'_!9.!(M;F+J!.'!H.)(!

(%)W'DJ!8'!H'J+J(!$7,+H+'DJ(!H%$J;T.'(!8M%CEF`D'!.+I)+8'G!'(('DJ+'..'@'DJ!)J+.+(7(!

H;$!.'(!H;J+'DJ(!'D!%CEF7D%J-7$;H+'!]!8%@+,+.'_!

A.! Les sources d’oxygène et le matériel associé  

9.!'C+(J'!N!(%)$,'(!8M%CEF`D'!]!)(;F'!@78+,;.G!,-;,)D'!;W',!.')$(!;W;DJ;F'(!

'J!.')$(!+D,%DW7D+'DJ(G!H$%W'D;DJ!8'!(J%,a;F'!F;c')CG!.+I)+8'(!%)!(J%,a'$!8;D(!8'(!

,%D,'DJ$;J')$(!8M%CEF`D'_!!

!2M%CEF7D%J-7$;H+'!,%D(+(J'!]!'D$+,-+$!'D!%CEF`D'!.M;+$!+D-;.7_!B%)J'(!.'(!(%)$,'(!

8M%CEF`D'!(%DJ! ()(,'HJ+T.'(!8M;(()$'$!;)!H;J+'DJ!)D'! &$;,J+%D!8M%CEF`D'!8;D(! .M;+$!

+D(H+$7!;8;HJ7'!]!('(!T'(%+D(_!2'!,-%+C!8'!.M)D'!%)!8'!.M;)J$'!(%)$,'!D'!$'H%('$;!

H;(! (').'@'DJ! ()$! 8'(! ,$+J`$'(! H)$'@'DJ! @78+,;)C! @;+(! H.)JkJ! ()$! 8'(! ,$+J`$'(!

@;J7$+'.(!J'.(!I)'!.;!&;,+.+J7!8M'@H.%+G!.;!(7,)$+J7G!.;!H%((+T+.+J7!8'!87;@T).;J+%D_!

! 0fzdA>A!d3eA1f!

2M%CEF`D'!F;c')C!'(J!(J%,a7!(%)(!-;)J'!H$'((+%D!8;D(!8'(!T%)J'+..'(_!3!.M7J;J!

F;c')C!,%@H$+@7G!.'(!T%)J'+..'(!8M%CEF`D'!(%DJ!J%)L%)$(!]!KPP!T;$!]!"Ys<!.%$(I)M'..'(!

(%DJ!H.'+D'(!U.;!H$'((+%D!;J@%(H-7$+I)'!'(J!8'!"!T;$V_!1D'!H$'((+%D!8'!"!T;$!7I)+W;)J!

]!"!aF!H;$!,@K_!<'JJ'!H$'((+%D!;)F@'DJ'!;W',!.;!J'@H7$;J)$'_!!



NY!

!

2M%CEF`D'! '(J! ,%DJ'D)! 8;D(! 8'(! T%)J'+..'(! $7)J+.+(;T.'(! ,%@H%(7'(! 8M;,+'$G!

8M;.)@+D+)@!%)!8M;.)@+D+)@!&$'JJ7_!2'(!H$+D,+H;)C!W%.)@'(!)J+.+(7(!'D!6$;D,'!

(%DJ!NG!"!%)!PGX!@N!H%)$!.M;,J+W+J7!]!8%@+,+.'W+_!

!<-;I)'!T%)J'+..'!8M%CEF`D'!'J!(%D!,%DJ'D)!8%+W'DJ!bJ$'!,%D&%$@'!]!

.M3**!'J!,'$J+&+7'!H;$!.M7J;T.+(('@'DJ!H-;$@;,')J+I)'_!2'(!T%)J'+..'(!8%+W'DJ!

bJ$'!H'+DJ'(!'D!T.;D,!U,%8'!,%).')$!8'!.M0K!]!)(;F'!@78+,;.!'D!6$;D,'V!

;W',!)D!@;D%87J'D8')$!+DJ7F$7!H%)$!$78)+$'!.;!H$'((+%D!8'!.M%CEF`D'_!2'(!

T%)J'+..'(! 8%+W'DJ! bJ$'! $7W+(7'(!H7$+%8+I)'@'DJG! J%)(! .'(!"P! ;D(!H%)$! .'!

,%$H(!'J!J%)(!.'(!Y!;D(!H%)$!.'!@;D%87J'D8')$_!2;!I);.+J7!8'!.M%CEF`D'!'(J!

F;$;DJ+'!H;$!.'!&;T$+I);DJ!(+!.;!T;F)'!8M+DW+%.;T+.+J7!'(J!H$7('DJ'_!

!2'(!T%)J'+..'(!8%+W'DJ!H$7('DJ'$!)D!,'$J;+D!D%@T$'!8'!$'D('+FD'@'DJ(!Z!!

!

#1V,4/%h%b%:[/5K-/%.U,(/%*)16,/))/%.U,(/%TD,)/1--/%.fD[PV^(/B11%

!5'H)+(! .'! "'$! L;DW+'$! KP"YG! J%)J'(! .'(! T%)J'+..'(! 8%+W'DJ! bJ$'! 7I)+H7'(! 8'!

@;D%87J'DJ')$(!+DJ7F$7(_!!

!1D! @;D%87J'D8')$! '(J! )D! 8+(H%(+J+&! 8'! ,%@@;D8'! 'J! 8'! $78),J+%D! 8'! .;!

H$'((+%D!8'!F;cG!,%Dp)!H%)$!87.+W$'$!)D'!H$'((+%D!,%D(J;DJ'!8M;.+@'DJ;J+%D!U'D!;W;.V!

#1V,4/%i%b%

$/K4*0/()')1D(%

.f,(/%TD,)/1--/%

.fEg%



N\!

!

]!H;$J+$!8'!H$'((+%D(!'JO%)!8'!87T+J(!8M'DJ$7'!W;$+;T.'(_!<'.;!H'$@'J!8'!$;@'D'$!.;!

H$'((+%D!8'(!F;c!]!(;!W;.')$!8'!J$;W;+._!!

!2'!@;D%@`J$'!H'$@'J!8'!W7$+&+'$! .;!H$'((+%D!]! .M+DJ7$+')$!8'! .;!T%)J'+..'!'J!

$'D('+FD'!()$!.'!W%.)@'!8M%CEF`D'!I)'!.;!T%)J'+..'!'(J!'D,%$'!,;H;T.'!8'!F7D7$'$_!

3!.;!(%$J+'!8'(!T%)J'+..'(G!.;!H$'((+%D!8)!F;c!'(J!J$%H!&%$J'!H%)$!I)M%D!H)+(('!

.M)J+.+('$_!9.!&;)J!8%D,!;L%)J'$!)D!@;D%87J'D8')$!I)+!$78)+$;!,'JJ'!H$'((+%D!]!N!T;$(!

'DW+$%DG!H$'((+%D!;,,'HJ;T.'!H;$!.M%$F;D+(@'_![);D8!.;!T%)J'+..'!'(J!H.'+D'!'J!

%)W'$J'G!.M;+F)+..'!8)!@;D%@`J$'!+D8+I)'!"QP!]!KPP!T;$(_!3)!&)$!'J!]!@'()$'!I)'!.;!

T%)J'+..'!('!W+8'G!.;!H$'((+%D!T;+(('!.'DJ'@'DJ_!1D!87T+J!.+J$'G!&+C7!()$!.'!

@;D%87J'D8')$G!H'$@'J!8'!$7F.'$!'J!W7$+&+'$!.'!87T+J!8M0K!()+W;DJ!.;!H$'(,$+HJ+%D!

@78+,;.'_!

!

#1V,4/%j%b%$/K4*0/()')1D(%.U,(%5'(D.*)/(./,4%

!2'(!T%)J'+..'(!H.;,7'(!;)!8%@+,+.'!8'(!H;J+'DJ(!%DJ!8'(!H'J+J(!W%.)@'(G!,'!I)+!

%T.+F'!,')C?,+!]!87J'D+$!H.)(+')$(!T%)J'+..'(!8'!$7('$W'G!.%)$8'(!'J!'D,%@T$;DJ'(_!!

2'(!T%)J'+..'(!8'!N!@N!(%DJ!(J%,a7'(!;)!8%@+,+.'!8)!H;J+'DJ_!A..'(!(%DJ!)J+.+(7'(!

H%)$!.'!J$;+J'@'DJ!8'(!;.F+'(!W;(,).;+$'(!8'!.;!&;,'_!

2'(! T%)J'+..'(! 8'! "! @N! (%DJ! )J+.+(7'(G! (%+J! 'D! (',%)$(G! (%+J! H%)$! .'(!

87H.;,'@'DJ(_!5;D(!,'!,;(G!'..'(!(%DJ!H.;,7'(!()$!)D!,;88+'_!!



Nl!

!

2'(!T%)J'+..'(!8'!PGX!@N!(%DJ!)J+.+(7'(!H%)$!.M%CEF7D%J-7$;H+'!8'!87;@T).;J+%D_!

A..'(! H')W'DJ! bJ$'! H%$J7'(! 8;D(! )D! (;,! ]! 8%(! (H7,+&+I)'@'DJ! ,%@H;J+T.'! ;W',!

.M%CEF`D'!%)!bJ$'!H.;,7'(!()$!)D!,;88+'_!2'!H;J+'DJ!'(J!;)J%$+(7!]!@'JJ$'!8'(!T%)J'+..'(!

8;D(!)D'!W%+J)$'!J%)J!'D!$'(H',J;DJ!,'$J;+D'(!$`F.'(!8M)(;F'!Z!!

•! (;DF.7'!]!.;!W'$J+,;.'!,%DJ$'!.'!8%((+'$!8)!(+`F'!H;((;F'$!

•! +DJ'$8+,J+%D!8'!&)@'$!

•! D'!H;(!(J;J+%DD'$!'D!H.'+D!(%.'+.!

•! +D&%$@'$!(%D!;(()$')$!H;$!7,$+J!

!

:'.%D!.'!87T+J!8M0K!H$'(,$+J!'J!.;!,%DJ'D;D,'!8'!.;!T%)J'+..'G!.M;)J%D%@+'!8'!,'..'?,+!

W;$+'_!

9'T-/',%g%b%;,4*/%.U',)D(D51/%'KK4D[15')1B/%/(%3/,4/%/(%]D(+)1D(%.,%)PK/%

./%TD,)/1--/0%K-/1(/0%c%gkk%T'40%

! BEH'!8'!T%)J'+..'(!

;*T1)%Y71)4/0%K'4%51(,)/Z% k\h%5i% d%5i% i%5i%

d%7l51(% \-XP! "\-XP! YP-!

g%7l51(% N-KP! Q-KP! KY-!

i%7l51(% K-"N! Y-"N! "\-XP!

h%7l51(% "-XP! X-"P! "K-NP!

j%7l51(% "-KP! N-KP! "P-!

!



NQ!

!

! 0fzdA>A!29[195A!

!2M%CEF`D'!H')J!bJ$'!(J%,a7!]!&;+T.'!H$'((+%DG!(%)(!)D!W%.)@'!$78)+JG!'D!7J;DJ!

.+I)7&+7!]!J$`(!T;(('!J'@H7$;J)$'!U?"QNs<!]!"GX!T;$(V!8;D(!8'(!$7,+H+'DJ(!]!8%)T.'(!

H;$%+(!+(%.7'(!H;$!.'!W+8'!'J!8'(!&')+..'(!8'!@;J+`$'(!+(%.;DJ'(_!<'!(E(J`@'!H'$@'J!

8'!F7D7$'$!)D!F$;D8!W%.)@'!8M%CEF`D'!F;c')C!]!H;$J+$!8M)D!&;+T.'!W%.)@'!.+I)7&+7W+++_!

!1D!.+J$'!8M%CEF`D'!.+I)7&+7!.+T`$'!'D!('!W;H%$+(;DJ!'DW+$%D!QYP!.+J$'(!8M%CEF`D'!

F;c')C!]!H$'((+%D!'J!J'@H7$;J)$'!;@T+;DJ'_!!

!2M%CEF`D'!'(J!,%D(+87$7!,%@@'!H)$!]!RRGRq!'J!,%D&%$@'!]!.;!H-;$@;,%H7'!

')$%H7'DD'_!

%

#1V,4/%m%b%@,B/%c%D[PV^(/%-16,1./%]1[/%/)%KD4)'T-/%

#%)$! )D'! %CEF7D%J-7$;H+'! ]! 8%@+,+.'G! .'! H;J+'DJ! $'p%+J! 'D! F7D7$;.! 8')C!

$7('$W%+$(!Z!!

•! 2'! $7('$W%+$! &+C'!'(J!)D'!,)W'!'D!;,+'$! +D%CE8;T.'! ,%@H%$J;DJ!8')C!H;$%+(!

+(%.7'(!H;$!8)!W+8'!;&+D!8M;(()$'$!)D'!'C,'..'DJ'!+(%.;J+%D!J-'$@+I)'G!D7,'((;+$'!

;)!@;+DJ+'D!8)!&$%+8_!:%D!W%.)@'!W;$+'!8'!"P!]!\Y!.+J$'(G!('.%D!.'(!@%8`.'(G!

H%)$!)D!H%+8(!W;$+;DJ!8'!KY!]!QP!{F!'J!H'$@'J!.;!.+T7$;J+%D!8'!"l!]!YY!@N!

8M%CEF`D'! F;c')C_! 1D'! L;)F'! H'$@'J! 8'! (;W%+$! I)'.! '(J! .'! D+W';)! 8'!



NR!

!

$'@H.+((;F'!8'!.;!,)W'!'J!)D'!W;.W'!8'!(7,)$+J7!;(()$'!.;!@+('!]!.M;+$!$;H+8'!

'D! ,;(! 8'! ()$H$'((+%D_! 1D! ('$H'DJ+D! $7,-;)&&'! .M%CEF`D'! W;H%$+(7! ]! )D'!

J'@H7$;J)$'! H$%,-'! 8'! .;! J'@H7$;J)$'! ;@T+;DJ'! 'J! )D! 87T+J@`J$'! H'$@'J!

8M;8;HJ'$!.'!87T+J!'D!&%D,J+%D!8'!.;!H$'(,$+HJ+%D_!2;!,)W'!'(J!(%+J!7,-;DF7'G!

(%+J!$'@H.+'!H7$+%8+I)'@'DJ!,-'c!.'!H;J+'DJ!H;$!.'!H$'(J;J;+$'G!)D'!&%+(!W+8'_!

!

%

!

#1V,4/%n%b%$/K4*0/()')1D(%.f,(/%+,B/%c%D[PV^(/%-16,1./%-*V/(.*/%

•! 2'!$7('$W%+$!H%$J;T.'G!H%)$!.;!87;@T).;J+%DG!I)+!H')J!('!H%$J'$!'D!T;D8%).+`$'!

%)!H.;,7!()$!)D!,-;$+%J!;8;HJ7_!:%D!W%.)@'!W;$+'!8'!PGY!]!"GK!.+J$'(!8M%CEF`D'!

.+I)+8'G!,'!I)+!$'H$7('DJ'!'DJ$'!XPP!'J!"PPP!.+J$'(!8M%CEF`D'!F;c')CG!'J!;)J%$+('!

)D'!;)J%D%@+'!8'!H.)(+')$(!-')$'(!('.%D!.'!87T+J!H$'(,$+J_!:%D!H%+8(!W;$+'!8'!

KGK!]!XGY!{F_!<'JJ'!.7F`$'J7!&;,+.+J'!.;!87;@T).;J+%D_!<'!$7('$W%+$!H%$J;T.'!'(J!

$'@H.+!H;$!.'!@;.;8'!%)!(%D!'DJ%)$;F'!]!H;$J+$!8'!.;!,)W'!&+C'!W+;!.'!,%DD',J')$!

8'!$'@H.+((;F'_!!

P! "_!9D8+,;J')$!8'!D+W';)_!!

P! K_!/%$D'!8'!$'@H.+((;F'_!!

P! N_!A@H$'+DJ'!H%)$! .'!$'@H.+((;F'!

8)!H%$J;T.'_!!

P! X_!/%)J%D!(7.',J')$!8'!87T+J_!!

P! Y_!:%$J+'!8m%CEF`D'!#;J+'DJ_!!

P! \_!A@H.;,'@'DJ!-)@+8+&+,;J')$_!!

P! l_!47,+H+'DJ!8'!$',)'+.!8m';)_!!

P! Q_!47('$W'!KPG!NK!%)!XX!.+J$'(_!!

P! R_!A@T;('!]!$%).'JJ'(_!!

P! "P_!2'8!U+D8+,;J+%D!8)!D+W';)!8m0K!



XP!

!

! ! !

#1V,4/%o%b%24D+*.,4/%./%4/5K-100'V/%.,%4*0/4BD14%KD4)'T-/%

2'(!,)W'(!'J! .'(! $7,+H+'DJ(!8M%CEF`D'!(%DJ!8'(!8+(H%(+J+&(!@78+,;)CG!8+(H%(;DJ!

8M)D'!-%@%.%F;J+%D!')$%H7'DD'!U@;$I);F'!<AV!'J!,%DJ$k.7(!$7F).+`$'@'DJ_!2;!,)W'!

&+C'!'J!H%$J;T.'!8%+W'DJ!bJ$'!8'!.;!@b@'!@;$I)'G!H%)$!8'(!$;+(%D(!8'!,%DD',J+I)'_!

9.!'C+(J'!K!H$+D,+H;.'(!T%$D'(!Z!1:!%)!A1_!*;+(!.'(!T%$D'(!J'D8'DJ!]!(M)D+&%$@+('$_!!

2M7J;T.+(('@'DJ! H-;$@;,')J+I)'! &;T$+,;DJ! ,'$J+&+'! I)'! .M%CEF`D'! .+I)+8'! .+W$7! '(J!

T+'D! ,%D&%$@'!]!(%D!3**_! 9.! '(J! +DJ'$8+J! 8'!@7.;DF'$! 8;D(!)D'!@b@'! ,)W'!8'!

.M%CEF`D'!.+I)+8'!H$%W'D;DJ!8'!H.)(+')$(!&;T$+,;DJ(_!2%$(!8)!$'@H.+((;F'!8'(!$7,+H+'DJ(G!

.'!D)@7$%!8'! .%J!8'! .M%CEF`D'! .+W$7!'D!W$;,!('$;!,'.)+! 8'! .;! ,)W'!I)+!;(()$'! .'!

$'@H.+((;F'_!#%)$!)D'!,)W'G!.'!$'@H.+((;F'!D'!('!&;+(;DJ!L;@;+(!J%J;.'@'DJ!W+8'G!.'!

@7.;DF'!8'!.%J(!(),,'((+&(!D7,'((+J'!8M%T('$W'$!)D!()+W+!;JJ'DJ+&!8'(!H$%,78)$'(!8'!

J$;D(W;('@'DJ! 8'! .;! H;$J! 8)! H-;$@;,+'D! $'(H%D(;T.'! 'J! 8'! F;$8'$! .;! J$;,'! 8'(!

H$7,78'DJ'(! .+W$;+(%D(_! 2;! .7F+(.;J+%D! +@H%('! 8'! ,%D('$W'$! H'D8;DJ! Y! ;D(! .'(!

8%,)@'DJ(!$'.;J+&(!]!)D!.%JG!;H$`(!8+(H'D(;J+%D!8)!8+J!.%J_!!

!2'!J$;D(H%$J!8M)D!$7('$W%+$!H%$J;T.'!H;$!.'!H;J+'DJ!'(J!;)J%$+(7!;)((+!T+'D!()$!

.;!W%+'!H)T.+I)'G!'D!W%+J)$'!H'$(%DD'..'G!I)'!8;D(!.'(!;)J%T)(_!

P! "N_!9D8+,;J')$!8'!D+W';)_!!

P! "X_!A@T%)J!8m)J+.+(;J+%D_!!

P! "Y_! /%)J%D! (7.',J')$! 8'!

87T+J_!(7.',J')$!8'!87T+J_!

P! "\_!2%F'@'DJ!8'!.;!H+.'_!!

P! "l_! 2'W+'$! 8'! .;! W;DD'!

8m7W'DJ_!!



X"!

!

! 2A:!<0><A>B43BA14:!5M0fzdA>A:!Z!!

!2'(!,%D,'DJ$;J')$(!(%DJ!8'(!8+(H%(+J+&(!@78+,;)C!,;H;T.'(!8'!&%)$D+$!8'!.M;+$!

'D$+,-+!'D!%CEF`D'_!2'!H$+D,+H'!8'!&%D,J+%DD'@'DJ!'(J!T;(7!()$!.'!&;+J!I)'!,'$J;+D(!

,%@H%(7(G!.'(!e7%.+J-'(G!%DJ!.;!H;$J+,).;$+J7G!.%$(I)M'..'(!(%DJ!J$;W'$(7'(!H;$!8'!.M;+$G!

8M;T(%$T'$!H$7&7$'DJ+'..'@'DJ! .M;c%J'!'J!8'! .;+(('$!H;(('$! .M%CEF`D'G!8%D,!8M'D$+,-+$!

.M;+$!'D!%CEF`D'_!0D!H;$.'!8'!i!J;@+(!@%.7,).;+$'!j_!3)!T%)J!8M)D!,'$J;+D!J'@H(!8'!

H;((;F'!8'!.M;+$G!.'(!J;@+(!(%DJ!(;J)$7(G!+.!'(J!;.%$(!D7,'((;+$'!8'!&;+$'!H;(('$!8'!

.M%CEF`D'!]!,%DJ$'?,%)$;DJ!H%)$!I)'!.M;c%J'!;T(%$T7!(%+J!$'.;$F)7G!$7F7D7$;DJ!;+D(+!.'!

J;@+(!@%.7,).;+$'_!

!2'!&%D,J+%DD'@'DJ!8'!,'(!;HH;$'+.(!('$;!&%$,7@'DJ!;.J'$D;J+&G!,'!I)+!'DJ$;xD'!

%T.+F;J%+$'@'DJ! .;! H$7('D,'! 8'! K! J;@+(! H;$! ;HH;$'+._! 1D! ,%@H$'((')$! ;(H+$'! .M;+$!

;@T+;DJ!]! J$;W'$(!)D! 'D('@T.'! 8'! &+.J$'G! .M;+$! J$;W'$('!'D!H$'@+'$! .+')! )D! &+.J$'!]!

F$%(('(!H;$J+,).'(G!H)+(!)D!H$7&+.J$'!&')J$'!'J!'D&+D!)D!&+.J$'!T;,J7$+'D_!!

!2'!H$%H).(')$!H$%H).('!.M;+$!&+.J$7!W'$(!.'(!K!J;@+(!@%.7,).;+$'(!;.J'$D;J+W'@'DJ_!

1D!$7('$W%+$!H'$@'J!8'!(J%,a'$!.M;+$!'D$+,-+G!,'J!;+$!'(J!$7F).7!'D!H$'((+%DG!J$;W'$('!

)D! 87T+J@`J$'! 'J! 'D&+D! )D! &+.J$'! T;,J7$+'D! ;W;DJ! 8MbJ$'!87.+W$7!;)!H;J+'DJ_!<'! JEH'!

8M;HH;$'+.! ;!)D!87T+J! .+@+J7!]! Y2O@+D_! 9.! 'C+(J'! )D! JEH'! 8'! ,%D,'DJ$;J')$! H%)W;DJ!

;JJ'+D8$'!R2O@+D!;)?8'.]G!%D!H;(('!]!.M0K!.+I)+8'_!



XK!

!

!

#1V,4/%p%b%241(+1K/%./%]D(+)1D((/5/()%.f,(%+D(+/()4')/,4%.UD[PV^(/%

!:'.%D!.'!87T+J!(%)-;+J7!'J!.;!H'$&%$@;D,'!8'!.M;HH;$'+.G!.;!J'D')$!'D!%CEF`D'!

8)!F;c!&%$@7!'(J!8'!.M%$8$'!8'!RYq_!2'(!;HH;$'+.(!H%((`8'DJ!J%)(!)D'!;.;$@'!I)+!

('!87,.'D,-'DJ!(+!.;!,%D,'DJ$;J+%D!'D!%CEF`D'!'(J!+D()&&+(;DJ'_!9.!'(J!+D8+(H'D(;T.'!

8'!H.;,'$!.M;HH;$'+.!8;D(!)D'!H+`,'!(`,-'!'J!T+'D!W'DJ+.7'_!

!2'!,%D,'DJ$;J')$!'(J!T$;D,-7!()$!.'!,%)$;DJ!7.',J$+I)'!'J!'(J!)J+.+(;T.'!;H$`(!

I)'.I)'(! (',%D8'(_! 2'! ,%D,'DJ$;J')$! H$%8)+J! (%D! H.'+D! $'D8'@'DJ! 'D! I)'.I)'(!

@+D)J'(_! 9.! (M;F+J! 8M)D! ;HH;$'+.! F7D7$;.'@'DJ! ()$! $%).'JJ'(! I)+! H')J! &;,+.'@'DJ! ('!

87H.;,'$!8M)D'!H+`,'!]!.M;)J$'_!

!

#1V,4/%dk%b%!(%+D(+/()4')/,4%

!1D'!$7W+(+%D!H7$+%8+I)'!8%+J!bJ$'!&;+J'!J%)(!.'(!N!@%+(!'DW+$%DG!H;$!.'!H$'(J;J;+$'G!

;)!8%@+,+.'!8)!H;J+'DJ_!2%$(!8'!,'JJ'!W+(+J'G!.'!J',-D+,+'D!,-;DF'!.'!&+.J$'!'J!(M;(()$'!



XN!

!

I)'! .;! ,%D,'DJ$;J+%D! 'D!0K! H$%8)+J! 'J! .'! 87T+J! 87.+W$7! H;$! .'! ,%D,'DJ$;J')$! (%DJ!

,%$$',J(_!!

! 9.!'C+(J'!8'(!,%D,'DJ$;J')$(!@%T+.'(G!;W',!H%((+T+.+J7!8M;.+@'DJ;J+%D!()$!;..)@'!

,+F;$'!%)!H$+('_!#'$@'JJ'DJ!.;!87;@T).;J+%D!'D!W%+J)$'G!J$;+D!%)!;)J$'g!2M;)J%D%@+'!

;..%)7'! H;$! ,'(! ,%D,'DJ$;J')$(! W;$+'! 'D! &%D,J+%D! 8)! 87T+J! H$'(,$+J! @;+(! 87H;(('!

$;$'@'DJ!.'(!N!-')$'(_!2'!&;,J')$!.+@+J;DJ!'(J!.;!J;+..'!'J!.'!H%+8(!8'(!T;JJ'$+'(_!#;$!

,%DJ$'!.'!T$)+J!$'(J'!8)!@b@'!D+W';)G!,'!I)+!H')J!bJ$'!,%DJ$;+FD;DJ_!

! 3S3>B3dA:! AB! 9><0>SA>9A>B:! 5A:! N!

:014<A:!5M0fzdA>A:!Z!!

!2'(!N!(%)$,'(!8M%CEF`D'(!(%DJ!H$+('(!'D!,-;$F'!8;D(!.;!.+(J'!8'(!H$%8)+J(!'J!

H$'(J;J+%D(!$'@T%)$(;T.'(!U2##4V_!2'!,-%+C!8'!.;!87.+W$;D,'!'(J!&;+J!('.%D!.M+D8+,;J+%DG!

.'!87T+J!'J!.;!8)$7'!8)!J$;+J'@'DJ_!

a)! Oxygène gazeux  

3W;DJ;F'(!Z!

•! 9D87H'D8;DJ'(!8'!.M7D'$F+'!7.',J$+I)'!U)J+.'!'D!,;(!8'!H;DD'!8'!,%)$;DJV!

•! #'J+J'(!T%)J'+..'(!H'$@'JJ'DJ!.;!87;@T).;J+%D!

!

9D,%DW7D+'DJ(!Z!!

•! AD,%@T$'@'DJ!!!8+&&+,).J7!8'!(J%,a;F'!

•! 3)J%D%@+'!&;+T.'!(+!87T+J!7.'W7!

•! 0T.+F;J+%D!8'!$'D%)W'..'@'DJ!&$7I)'DJ!8'(!T%)J'+..'(!

•! 5+&&+,).J7(!8M%)W'$J)$'!H%)$!,'$J;+D(!H;J+'DJ(!wF7(!%)!&%$J'@'DJ!;&&;+T.+(!



XX!

!

•! *;J7$+'.!(%)(!H$'((+%D!!!$+(I)'!8M'CH.%(+%D!

b)! Oxygène liquide  

3W;DJ;F'!Z!!

•! 3T('D,'!8'!T$)+J!

•! 6;,+.+J'!.M;)J%D%@+'!8)!H;J+'DJ!Z!

o! :J%,a;F'!8M)D'!F$;D8'!I);DJ+J7!8M0K!U"!.+J$'(!8M0K!.+I)+8'!r!QYP!.+J$'(!

8M0K!F;c')CV!

o! 4'@H.+((;F'!H;$!.'!H;J+'DJ!8'!.;!,)W'!H%$J;T.'!;W',!)D'!8)$7'!H%)W;DJ!

;(()$'$!\!]!l!-')$'(!8M;)J%D%@+'G!('.%D!.'!87T+J!H$'(,$+J!

•! :%)$,'!+DJ7$'((;DJ'!H%)$!.'(!H'$(%DD'(!;E;DJ!)D'!H$'(,$+HJ+%D!8M%CEF`D'!8'!

"Q!]!KX!-')$'(!H;$!L%)$_!

!

9D,%DW7D+'DJ(!Z!!

•! #$%8)+J!,$E%F7D+I)'!8%D,!$+(I)'!8'!T$).)$'(!'D!,;(!8M'CH%(+J+%D!

•! >7,'((+J'!.'!$'@H.+((;F'!%)!.M7,-;DF'!8'!.;!(%)$,'!&+C'!H;$!.'!H$'(J;J;+$'!

•! nW;H%$;J+%D!8'!.M0K!.%$(I)'!.;!(%)$,'!8M%CEF`D'!DM'(J!H;(!'D!&%D,J+%DD'@'DJ!

•! #'$J'!8M0K!.%$(!8)!$'@H.+((;F'!8)!@;J7$+'.!H%$J;T.'!

•! #%+8(!8)!@;J7$+'.!H%$J;T.'!H%)$!,'$J;+D(!H;J+'DJ(!

•! *;D+H).;J+%D!8'!$'@H.+((;F'!8+&&+,+.'!H%)$!,'$J;+D(!H;J+'DJ(_!

c)! Concentrateur : 

3W;DJ;F'!Z!!

•! :%)$,'!H'$@;D'DJ'!8M%CEF`D'!]!8%@+,+.'!UH;(!8'!(J%,a;F'G!H;(!8'!.+W$;+(%DV!



XY!

!

•! 1J+.+(;J+%D!J$`(!&;,+.'!

•! AD,%@T$'@'DJ!@%+D(!+@H%$J;DJ!I)M;W',!.'(!T%)J'+..'(!8M%CEF`D'!

•! 57H.;,'@'DJ!&;,+.'!F$w,'!;)C!$%).'JJ'(!

!

9D,%DW7D+'DJ(!Z!!

•! /$)E;DJ!@;+(!H%((+T+.+J7!8'!.'!@'JJ$'!8;D(!)D'!H+`,'!W%+(+D'!'D!)J+.+(;DJ!)D!

J)E;)!8'!"P!]!NP!@`J$'(!

•! >7,'((+J'! )D'! ;.+@'DJ;J+%D!7.',J$+I)'! UT%)J'+..'!8M0K!8'! (',%)$(! 'D!,;(!8'!

H;DD'!8M7.',J$+,+J7V!

•! 2+@+J7(!;)!87T+J!8'!Y!2O@+D!

•! 57;@T).;J+%D!H%((+T.'!@;+(G!'D!,;(!8'!,%D,'DJ$;J')$!H%$J;T.'G!87H'D8;DJ!8M)D'!

(%)$,'!7.',J$+I)'!'J!J%)L%)$(!T$)E;DJ_!2'!,%D,'DJ$;J')$!8+(H%('!8M)D'!T;JJ'$+'!

+DJ7F$7'_!

d)! Caisson hyperbares : 

!<'!JEH'!8m+D(J;..;J+%D!'(J!)J+.+(7!'D!@78',+D'!-EH'$T;$'!H%)$!(%+FD'$!8+&&7$'DJ'(!

@;.;8+'(! UH;$!'C'@H.'!)D'! +DJ%C+,;J+%D!;)!<0K!%)!)D'!'@T%.+'!F;c')('V!%)!8'(!

;,,+8'DJ(!8'!87,%@H$'((+%D!J%),-;DJ!8'(!H.%DF')$(_!AD!H.)(!8mbJ$'!H.;,7(!8;D(!)D!

'DW+$%DD'@'DJ!H$'(()$+(7G! .'(!H;J+'DJ(! $'p%+W'DJ! (%)W'DJ!8'! .m%CEF`D'!H;$! .'!T+;+(!

8m)D!+D-;.;J')$!Z!%D!H;$.'!;.%$(!8m%CEF7D%J-7$;H+'+C_!!!

2M%CEF7D%J-7$;H+'! -EH'$T;$'! '(J! )D'! J',-D+I)'! @78+,;.'! I)+! ,%D(+(J'! ]!

;8@+D+(J$'$!]!8'(!H;J+'DJ(!8'!.M%CEF`D'!H)$!%)!@7.;DF7!]!8'(!F;c!W',J')$(!U-7.+)@G!

;c%J'G! F;c! ,;$T%D+I)'V! ]! )D'! H$'((+%D! H;$J+'..'! ()H7$+')$'! ]! .;! H$'((+%D!

;J@%(H-7$+I)'_!A..'!H'$@'J!)D'!$7W'$(+T+.+J7!H-E(+I)'!8'(!'&&'J(!87.7J`$'(!F$w,'!]!



X\!

!

)D'!,%@H$'((+%D!8'(!W%.)@'(!F;c')CG!)D'!;)F@'DJ;J+%D!8'! .M%CEF`D'!8+((%)(!'J!

.M;T('D,'!8M+D-;.;J+%D!8M;c%J'_!!

2m;)F@'DJ;J+%D!8'!.;!H$'((+%D!H'$@'J!D%J;@@'DJ!8'!$78)+$'!.;!J;+..'!8'(!T)..'(!

8'!F;c!H$7('DJ'(!8;D(!.'!,%$H(G!H%)$!.'(!H.%DF')$(!;,,+8'DJ7(!H;$!'C'@H.'_!2m;$$+W7'!

@;((+W'!8m%CEF`D'!&;,+.+J'!.m7W;,);J+%D!8'!,'(!T)..'(!8'!F;c_!

B.! Le matériel associé :  

!2'(!JEH'(!8'!$;,,%$8'@'DJ!8'!.;!(%)$,'!8M%CEF`D'!;)!H;J+'DJ!(%DJ!W;$+7(_!2'!

,-%+C!87H'D8!8'!.;!J%.7$;D,'!'J!8)!,%D&%$J!8)!H;J+'DJ_!*;+(!.'(!8+&&7$'DJ(!8+(H%(+J+&(!

H')W'DJ!;HH%$J'$G!H%)$!)D!@b@'!87T+J!8M%CEF`D'!'J!)D'!@b@'!W'DJ+.;J+%D!8'(!&$;,J+%D(!

+D(H+$;J%+$'(!J$`(!8+&&7$'DJ'(C_!

! 21>ABBA:!>3:32A:!Z!

!:+@H.'!'J!H$;J+I)'G!,M'(J!.'!@%E'D!8'!$;,,%$8'@'DJ!.'!H.)(!&$7I)'@@'DJ!)J+.+(7!

]!8%@+,+.'_!2'(!J)E;)C!&%DJ!.'!J%)$!,%@H.'J!8'!.M%$'+..'!H%)$!('!$'L%+D8$'!'D!;W;DJG!

(%)(!.'!@'DJ%D_!1D'!T;F)'!H.;(J+I)'!H'$@'J!8M'D!;(()$'$!.'!@;+DJ+'D_![)'.!I)'!(%+J!

.'!@%8`.'G!)D'!.)D'JJ'!D;(;.'!('!H.;,'!(%)(!.'!D'c!'J!('!$;,,%$8'!]!.M;)J$'!'CJ$7@+J7!

]!.;!(%)$,'!8M%CEF`D'_!

!2'(!.)D'JJ'(!(%DJ!,%@H%(7'(!8'!K!'@T%)J(!(%)H.'(!UJ)E;)CV!

I)+!8%+W'DJ!bJ$'!H.;,7(!]!.;!T;('!8'(!D;$+D'(!'J!E!'DJ$'$!8'!PGY!]!"!

,@!'DW+$%D!('.%D!.'(!@%8`.'(_!9.!'C+(J'!H.)(+')$(!@%8`.'(!8M'@T%)J(!

D;$+D;+$'(G!('!8+&&7$'D,+;DJ!H;$!.')$!J;+..'G!.')$!&%$@'!UH.)(!%)!@%+D(!

7W;(7'VG!%)!.')$!@;J+`$'_! #1V,4/%dd%b%:[/5K-/0%

.f/5TD,)0%('41('14/0%



Xl!

!

!2'(!.)D'JJ'(!(%DJ!+87;.'(!H%)$!8'!&;+T.'(!87T+J(G!8'!.M%$8$'!8'!K!]!X!2O@+D_!2;!

&$;,J+%D!$7'..'!8M%CEF`D'!+D-;.7!H;$!.'!H;J+'DJ!W;$+'!8'!KP!]!XP!q!('.%D!.'!87T+J!'J!

.;!W'DJ+.;J+%D!8)!()L'J_!

!A..'(!D'!FbD'DJ!D+!.;!H;$%.'!D+!.;!H$+('!;.+@'DJ;+$'_!B%J;.'@'DJ!+D8%.%$'_!9.!&;)JG!

H;$!,%DJ$'G!8'!H$7&7$'D,'!+D(H+$'$!H;$!.'!D'c!H%)$!)D'!@'+..')$'!'&&+,;,+J7_!

!A..'(!H')W'DJ!&;,+.'@'DJ!('!$'J+$'$G!,'!I)+!H')J!bJ$'!)D!+D,%DW7D+'DJ!H%)$!)D'!

T%DD'!%T('$W;D,'_!AJ!+.!E!;!)D'!F$%(('!H'$J'!8M%CEF`D'_!

! :0>5A:!>3:32A:!

A..'(!(%DJ!H')!)J+.+(7'(!]!8%@+,+.'G!,;$!.')$!@+('!'D!H.;,'!'(J!87.+,;J'_!9.!(M;F+J!

8M)D! H'J+J! J)E;)! (%)H.'! +DJ$%8)+J! H$%&%D87@'DJ! 8;D(! )D'! D;$+D'! 'J! 8'W;DJ! ;$$+W'$!

L)(I)M;)!H-;$EDC_!2;!.%DF)')$!8'!.;!(%D8'G!+DJ$%8)+J'G!'(J!7F;.'!]!.;!8+(J;D,'!8)!D'c!

]! .;! H;$J+'! ;DJ7$+')$'!8'! .M%$'+..'!8'! .;! H'$(%DD'_! #$+D,+H;.'@'DJ! )J+.+(7! 'D!@+.+')!

-%(H+J;.+'$_!

! *3:[1A!3!0fzdA>A!!

!2'!@;(I)'!]!%CEF`D'!'(J!D7,'((;+$'!.%$(!8'!.;!H$'(,$+HJ+%D!8'!87T+J(!7.'W7(_!

2'(!@;(I)'(!H'$@'JJ'DJ!.M+D-;.;J+%D!]!.;!&%+(!H;$!.'!D'c!'J!.;!T%),-'!'J!(%DJ!@)D+(!

8'!J$%)(!H%)$!.M'CH+$;J+%D_!!

! 9.(!H'$@'JJ'DJG!;W',!8'(!(E(J`@'(!8'!i!W'DJ)$+!j!8M;HH%$J7!)D'! &$;,J+%D!8'!

.M%CEF`D'!8;D(!.M;+$!+D(H+$7!H$7,+('!'J!(J;T.'_!



XQ!

!

!

#1V,4/%dg%b%:[/5K-/%./%5'06,/%F/(),41%/)%5'06,/%015K-/%c%D[PV^(/[1%

!

! <3B=ABA4!B43>:B43<=A32!Z!!

! 9.!(M;F+J!8M)D'!;8@+D+(J$;J+%D!H.)(!8+$',J'!8'!.M%CEF`D'_!1D!,;J-7J'$!'(J!)D!H'J+J!

J)E;)!(%)H.'!I)+!'(J! +DJ$%8)+J!8;D(!.;! J$;,-7'!'J! $;,,%$87!]!.M;)J$'!'CJ$7@+J7!]!.;!

(%)$,'! 8M0K_! 2;! @+('! 'D! H.;,'! 8'! ,'! ,;J-7J'$! D7,'((+J'! )D'! H'J+J'! +DJ'$W'DJ+%D!

,-+$)$F+,;.'G!(%)(!;D'(J-7(+'!.%,;.'_!

!<'.;! H'$@'J! )D'! W%+'! 8+$',J'! H%)$! .M;$$+W7'! 8'! .M%CEF`D'G! ,'! I)+! 7W+J'! .'(!

87H'$8+J+%D(_!9.!;(()$'!)D'!(J;T+.+J7!'J!)D'!$7F).;$+J7!8;D(!.M;$$+W7'!8'!.M0K_!9.!&;,+.+J'!

.M;8@+D+(J$;J+%D!8'!.M0K!]!-;)J!87T+J_!9.!'(J!$7('$W7!]!8'(!@;.;8'(!,-$%D+I)'(!;E;DJ!

T'(%+D!8M)D'!%CEF7D%J-7$;H+'!]!-;)J!87T+J!KX!-OKX_!

!2'!,;J-7J'$!'(J!)D!J)E;)!]!(',J+%D!&+D'G!+.!$'I)+'$J!)D'!()$W'+..;D,'!$+F%)$')('G!

+.!H')J!bJ$'!T%),-7!H;$! .'(!(7,$7J+%D(!T$%D,-+I)'(_!<%@HJ'! J'D)!I)M+.!'(J! +DJ$%8)+J!

8+$',J'@'DJ!8;D(!.;!J$;,-7'G!+.!8'@;D8'!)D!'DJ$'J+'D!$+F%)$')C!'J!8'(!,-;DF'@'DJ(!

&$7I)'DJ(!()+W;DJ!.M+@H%$J;D,'!8'(!(7,$7J+%D(_!!



XR!

!

! 23!<20<=A!!5A!=005!Z!

!<M'(J!)D'!,.%,-'!'D!H.'C+F.;(!)J+.+(7'!'D!D7%!D;J;.+J7!'J!'D!H78+;J$+'_!2;!JbJ'!

%)!)D'!H;$J+'!8)!,%$H(!8'!.M'D&;DJ!'(J!H.;,7'!(%)(!.;!,.%,-'!'J!+.!$'(H+$'!;+D(+!)D!;+$!

$+,-'!'D!%CEF`D'_!2M)J+.+(;J+%D!8M)D!%CE@`J$'!'(J!%T.+F;J%+$'!8'!&;p%D!]!()$W'+..'$!.;!

&$;,J+%D!8'!.M%CEF`D'!8;D(!.M;+$!+D(H+$7_!

! 2A:!=1*95969<3BA14:!Z!!

2M;+$!I)'!D%)(!$'(H+$%D(!8;D(!D%(!@;+(%D(!;!)D'!H$'((+%D!H;$J+'..'!'D!W;H')$!

8M';)!8'!.M%$8$'!8'!"P!@@=F_!2%$(!8'!.;!W'DJ+.;J+%D!D%$@;.'G!.'!D'c!$7,-;)&&'!,'J!;+$!

'J!.'!(;J)$'!'D!W;H')$!8M';)_!!

#%)$!)D'!H'$(%DD'!+D()&&+(;DJ'!$'(H+$;J%+$'!;HH;$'+..7'G!+.!H')J!E!;W%+$!T'(%+D!

8M)D!(E(J`@'!-)@+8+&+,;J')$G!'D!H;$J+,).+'$!8;D(!.'!,;(!8M)D'!%CEF7D%J-7$;H+'!]!)D!

87T+J!()H7$+')$!]!N!2O@+D!;)I)'.!,;(!%D!)J+.+('!)D!i!T;$T%J')$!j_!

!

#1V,4/%di%b%G'4TD)/,4%4/-1*%c%,(/%+,B/%.fD[PV^(/%-16,1./%

<'! T;$T%J')$! '(J! )D! T%,;.! $'@H.+! 8M';)! I)'! .M%CEF`D'! 87.+W$7! ;)! H;J+'DJ!

J$;W'$('_!9.!W;!'D$+,-+$!.M%CEF`D'!'D!-)@+8+J7_!9.!(M;F+J!8M)D!$7,+H+'DJ!'D!H.;(J+I)'G!8%DJ!



YP!

!

.'!,%)W'$,.'!W+'DJ!(M;8;HJ'$!()$!.'!@;D%87J'D8')$!8'!.;!T%)J'+..'!8M%CEF`D'!%)!()$!.'!

J)E;)!8'!(%$J+'!8)!F;c!8'!.;!,)W'!%)!8)!,%D,'DJ$;J')$_!!

!2M)J+.+(;J+%D!8M)D!T;$T%J')$!H$7('DJ'!)D!$+(I)'!8'!H$%.+&7$;J+%D!@+,$%T+'DD'!(+!

.M';)!DM'(J!H;(!,-;DF7'!$7F).+`$'@'DJG!;)((+!8'!&)+J'!8M0K!(+!.M-)@+8+&+,;J')$!DM'(J!H;(!

,%$$',J'@'DJ!W+((7_!

! 3<<A::094A:!3>>AfA:!Z!!

a)! Tuyau de raccordement  

!<'!J)E;)!'(J!D7,'((;+$'!]!J%)(!.'(!;HH;$'+.(!8'!8+(H'D(;J+%D_!AD!#S<!(%)H.'G!

+.!8%+J!$7H%D8$'!;)C!D%$@'(!<A!'J!H'$@'JJ$'!)D'!,'$J;+D'!;)J%D%@+'!8'!87H.;,'@'DJ_!!

b)! Systèmes économiseurs : 

!2%$(!8M)D'!%CEF7D%J-7$;H+'!'D!87T+J!,%DJ+D)G!.M%CEF`D'!87.+W$7!H'D8;DJ!.;!H-;('!

'CH+$;J%+$'!8)!H;J+'DJ!'(J!H'$8)!H)+(I)'!D%D!)J+.+(7_!3&+D!8'!.+@+J'$!,'(!H'$J'(G!+.!'C+(J'!

8'(!(E(J`@'(!8'!W;.W'(!7,%D%@+(')('(!8M%CEF`D'_!

2'!H$+D,+H'!'(J!8'!D'!87.+W$'$!.M%CEF`D'!I)'!H'D8;DJ!.M+D(H+$;J+%D!'J!;+D(+!.+@+J'$!

.;!,%D(%@@;J+%D_!2;!W;.W'!87J',J'!.;!87H$'((+%D!+D(H+$;J%+$'!J$;D(@+('!]!J$;W'$(!.'(!

.)D'JJ'(G!.;!W;.W'!%)W$'!.M;$$+W7'!8M%CEF`D'!'J!,'..'?,+!('!$'&'$@'!H'D8;DJ!.M'CH+$;J+%D_!

III.! UTILISATION DE L’OXYGENE  

2M%CEF`D'! '(J! .M)D! 8'(! J$%+(! 7.7@'DJ(! +D8+(H'D(;T.'! ;)! J$+;DF.'! 8)! &')_!

2M%CEF`D'!'(J!)D!F;c!,%@T)$;DJG!+.!,%@H%('!K"q!8'!.M;+$!;@T+;DJ_!:%D!)J+.+(;J+%D!]!

8'(!,%D,'DJ$;J+%D(!()H7$+')$'(!]!,'..'!8'!.M;+$!'CH%('!]!8'(!$+(I)'(!8M+D,'D8+'_!2'(!
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!

,%$H(!F$;(!%DJ!)D'!()(,'HJ+T+.+J7!(H7,+&+I)'!'DJ$;xD;DJ!)D'!,%@T)(J+%D!I);(+?(H%DJ;D7'!

'D!;J@%(H-`$'!'D$+,-+'!'D!0K_!

9.!,%DW+'DJ!8%D,!8'!$'(H',J'$!8')C!H$+D,+H'(!H$+@%$8+;)C!Z!!

•! >'!H;(!;HH$%,-'$!8'!&.;@@'!!

•! >'!H;(!F$;+(('$!!

!

<'(!H$+D,+H'(!(%DJ!]!$;HH'.'$!'D!H'$@;D'D,'!;)C!H;J+'DJ(_!A..'(!&%DJ!H;$J+'!8'!

.M78),;J+%D!8)!H;J+'DJ! &;+J'!H;$! .'(!8+&&7$'DJ(! H$%&'((+%DD'.(!8'! (;DJ7_! 9.! (M;F+J! 8'!

8%DD'$!8'(!H$7,+(+%D(!W+(;DJ!]!&;+$'!,%@H$'D8$'!.')$!+@H%$J;D,'!;)!H;J+'DJ_!

!>'!H;(!;HH$%,-'$!8'!&.;@@'(!(+FD+&+'!D'!H;(!&)@'$G!D'!H;(!H.;,'$!.M%CEF`D'!

]! H$%C+@+J7! 8M)D'! (%)$,'! 8'! ,-;.')$G! D'! H;(! ,$7'$! 8M7J+D,'..'(G! D'! H;(! H.;,'$! ]!

H$%C+@+J7! 8'!@;J+`$'(! &;,+.'@'DJ! +D&.;@@;T.'(! U(%.W;DJ(G! ;.,%%.G! '(('D,'gV_! 9.! &;)J!

;)((+!$;HH'.'$!I)'!.M%CEF`D'!H7D`J$'!T+'D!8;D(!.'(!WbJ'@'DJ(!'J!.'!T%+(_!9.!&;)J!8%D,!

7W+J'$!.'(!&%$J'(!,%D,'DJ$;J+%D(!8M%CEF`D'!'D!H.;p;DJ!.;!(%)$,'!8;D(!)D'!H+`,'!T+'D!

;7$7'_!

!>'!H;(!F$;+(('$!,%D,'$D'!.'!@;D%87J'D8')$_!<'.;!(+FD+&+'!I)M+.!D'!&;)J!L;@;+(!

D'JJ%E'$!.'(!;HH;$'+.(!%)!8+(H%(+J+&(!8'!8+(H'D(;J+%D!8'!.M%CEF`D'!;W',!8'(!H$%8)+J(!

,%@T)(J+T.'(! 'J! (H7,+;.'@'DJ! 8'(! ,%$H(! F$;(_! *;+(! ,',+! ,%D,'$D'! ;)((+! J%)J'!

@;D+H).;J+%D!;W',!.'(!@;+D(!F$;(('(G!%)!.M;HH.+,;J+%D!8'!,%$H(!F$;(!()$!.'!H;J+'DJ(!

UW;('.+D'G!H%@@;8'gV_!

!nW+8'@@'DJG! T+'D! I)'! .;! ,%D(%@@;J+%D! 8'! J;T;,! (%+J! +D,%-7$'DJ'! ;W',! .'!

J$;+J'@'DJ!(%)(!%CEF7D%J-7$;H+'G!.'!W7$+J;T.'!8;DF'$!W+'DJ!8'!.;!&.;@@'!;HH%$J7'!%)!

8'!.;!,%@T)(J+%D!8'!.;!,+F;$'JJ'_!9.!'(J!$',%@@;D87!;)C!H;J+'DJ(!8M;$$bJ'$!8'!&)@'$_!
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A.! Modalités d’utilisation  

AD!H.)(!8'(!,%D(+FD'(!8'!(7,)$+J7G!,'$J;+D'(!,%D(+FD'(!8M)J+.+(;J+%D!(%DJ!]!$'(H',J'$_!

! 0fzdA>A!d3eA1f!Z!!

!2'(! T%)J'+..'(! 8M%CEF`D'! @78+,;.! (%DJ! $7('$W7'(! 'C,.)(+W'@'DJ! ]! .M)(;F'!

J-7$;H')J+I)'_!9.!&;)J!W7$+&+'$!.'!T%D!7J;J!8)!@;J7$+'._!AD.'W'$!.;!,;H().'!%)!.'!,%..+'$!

8'!F;$;DJ+'!I)+!%T(J$)'!.'!H;(!8'!W+(!8'!.;!T%)J'+..'!8M0K_!#%)$!7W+J'$!J%)J'!,%D&)(+%D!

'DJ$'!.;!T%)J'+..'!W+8'!'J!.;!H.'+D'G!L'J'$!.;!,;H().'!8'!H$%J',J+%D_!

!2'(! T%)J'+..'(! (%DJ! .%)$8'(! 'J! $'.;J+W'@'DJ! +D(J;T.'(_! #%)$! 7W+J'$! J%)J!

T;(,).'@'DJG!+.!,%DW+'DJ!8'!.'(!;$$+@'$!%)!.'(!,;.'$G!.%$(!8'!.')$!(J%,a;F'G!.%$(!8'!

.')$!.+W$;+(%D!%)!.%$(!8'!.')$!)J+.+(;J+%D_!9.!&;)J!7W+J'$!8'!87H.;,'$!)D'!T%)J'+..'!J%)J!

(').!;)!$+(I)'!8'!.;!&;+$'!J%@T'$!'J!8'!H$%W%I)'$!)D!;,,+8'DJ_!

#$%,78)$'!8'!@+('!'D!$%)J'!8'!.M%CEF`D'!Z!!

•! :'!.;W'$!.'(!@;+D(!

•! 57J'D8')$O87T+J!.+J$'!()$!.;!H%(+J+%D!P!

•! :'!H.;,'$!8)!,kJ7!%HH%(7!;)!@;D%87J'D8')$!

•! 0)W'$J)$'!8;D(!.'!('D(!+DW'$('!8'(!;+F)+..'(!8M)D'!@%DJ$'!

•! #)$F'$!'D!%)W$;DJO&'$@;DJ!$;H+8'@'DJ!H%)$!,-;(('$!.'(!+@H)$'J7(!

•! 0)W$+$!.'DJ'@'DJ!8M)D!J%)$!;)!@;C+@)@!

•! 47F.'$!.'!87T+J!.+J$'!;)!87T+J!H$'(,$+J!

!

5'(!H'J+J'(!T%)J'+..'(!8M0K!(%DJ!@+('(!]!8+(H%(+J+%D!H%)$!.;!87;@T).;J+%D_!A..'(!

(%DJ!7I)+H7'(!8M)D!@;D%87J'D8')$!'J! 8M)D!87T+J@`J$'!H'$@'JJ;DJ! .;! ,%DJ+D)+J7!8'!
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!

.M%CEF7D%J-7$;H+'!H'D8;DJ!.;!87;@T).;J+%D_!2'(!T%)J'+..'(!H')W'DJ!bJ$'!J$;D(H%$J7'(!

,%),-7'(!%)!'D!H%(+J+%D!W'$J+,;.'_!A..'(!8%+W'DJ!bJ$'! (%.+8'@'DJ!;$$+@7'(!8;D(! .'!

W7-+,).'!;W',!8'(!(;DF.'(!%)!J'D8')$(!8'!&;p%D!]!.'(!H$%J7F'$!8'!J%)J!$+(I)'!8'!

,-%,!'J!7W+J'$!I)M'..'(!D'!('!87H.;,'DJ!'D!,;(!8M;,,+8'DJ_!

3H$`(!)J+.+(;J+%DG!+.!&;)J!J%)L%)$(!,%@@'D,'$!H;$!&'$@'$!.'!$%T+D'J!8'!.;!T%)J'+..'!

'J!.;+(('$!.;!H$'((+%D!,-)J'$!8;D(!.'!@;D%87J'D8')$G!;W;DJ!8'!&'$@'$!,'.)+?,+!]!(%D!

J%)$_!

AD! ,;(! 8'! T$)+J! ;D%$@;.G! ,$7H+J'@'DJ(G! $%D&.'@'DJG! &'$@'$! .'! $%T+D'J!

+@@78+;J'@'DJG!'D!('!J'D;DJ!8'$$+`$'!.;!T%)J'+..'_!

! 0fzdA>A!29[195A!Z!!

#%)$!$;HH'.G! .M%CEF`D'!.+I)+8'!'(J!)D!&.)+8'!,$E%F7D+I)'!]!^!"QNs<G! +.!'CH%('!

8%D,!]!8'(!$+(I)'(!8'!T$t.)$'(!H;$!.'!&$%+8_!9.!&;)J!7W+J'$!8'!J%),-'$!.'(!H;$J+'(!&$%+8'(!

%)!F+W$7'(!'D!H;$J+,).+'$!.%$(!8)!$'@H.+((;F'!8'!.;!,)W'!H%$J;T.'_!AD!,;(!8'!H$%L',J+%D(!

()$!.'(!E')C!%)!()$!.;!H';)G!+.!&;)J!$+D,'$!]!F$;D8'!';)!'J!$7,-;)&&'$!8%),'@'DJ!.'(!

H;$J+'(!F'.7'(!(;D(!&$%JJ'$!'J!8;D(!J%)(!.'(!,;(!;HH'.'$!.'!@78',+D_!

2M%CEF`D'!.+I)+8'!,%DD;xJ!)D'!87H'$8+J+%D!D%D!D7F.+F';T.'G!@b@'!'D!.M;T('D,'!

8M)J+.+(;J+%D_!#%)$!7W+J'$!)D'!&%$J'!,%D,'DJ$;J+%D!8M%CEF`D'G! +.!'(J!8%D,!+@H7$;J+&!8'!

H.;,'$!.'!@;J7$+'.!8;D(!)D'!H+`,'!T+'D!;7$7!'J!8'!J%)L%)$(!@;+DJ'D+$!.'(!;HH;$'+.(!'D!

H%(+J+%D!W'$J+,;.'!;&+D!8M7W+J'$!J%)J'!&)+J'_!

2'!$'@H.+((;F'!8'!.;!,)W'!&+C'!('!&;+J!H;$!.'!H$'(J;J;+$'_!2;!,)W'!&+C'!H'$@'J!.'!

$'@H.+((;F'!8)!$7('$W%+$!H%$J;T.'G!,'.)+?,+!'&&',J)7!H;$!.'!H;J+'DJ_!2'!H$'(J;J;+$'!8%+J!

;(()$'$! .M78),;J+%D! 8)! H;J+'DJ! 8;D(! .M;HH$'DJ+((;F'! 8'(! T%DD'(! H$;J+I)'(! 8'!

@;D+H).;J+%D!H%)$!7W+J'$!;)!@;C+@)@!.'(!$+(I)'(_!
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2'!$'@H.+((;F'!8)!$7('$W%+$!H%$J;T.'!'(J!J$`(!(+@H.'!Z!!

!

#1V,4/%dh%b%:[/5K-/%./%4/5K-100'V/%KD,4%5D.^-/%c%T4'(+3/5/()%B/4)1+'-%

!

•! 9.!&;)J!;)!H$7;.;T.'!W7$+&+'$!.'!D+W';)!8)!$7('$W%+$!&+C'!6"!U()H7$+')$!]!|V_!!

•! A(()E'$!.'(!$;,,%$8(!8'!.+;+(%D!6K!'J!#K!;W',!)D!,-+&&%D!(',!D%D!H'.),-')C!

•! S7$+&+'$!I)'!.'!T%)J%D!8'!(7.',J')$!8'!87T+J!8)!$7('$W%+$!H%$J;T.'!'(J!()$!.;!

H%(+J+%D!P!

•! ADF;F'$!W'$J+,;.'@'DJ!.'!H%$J;T.'!()$!.'!$7('$W%+$!&+C'!

•! AC'$,'$!)D'!H$'((+%D!W'$J+,;.'!8;D(! .M;C'!8'(! $;,,%$8(!;&+D!8M'D,.'D,-'$! .'!

H%$J;T.'!()$!.'!$7('$W%+$!&+C'!

•! B%)J!'D!@;+DJ'D;DJ!.M;HH;$'+.G!$;T;+(('$!.'!.'W+'$!8'!.;!W;DD'!8M7W'DJ!#l!Z!+.!

'D!$7().J'!)D!(+&&.'@'DJ!;(('c!&%$J_!

•! #%)$!7W+J'$!.;!&%$@;J+%D!8'!F.;,'!;)!D+W';)!8)!,%DD',J')$G!+.!&;)J!@;Du)W$'$!

.;! W;DD'! 8M7W'DJ! 'J! .'! (E(J`@'! 8'! 87,.'D,-'@'DJ! "! ]! K! &%+(! H'D8;DJ! .'!

$'@H.+((;F'!
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•! 3)!T%)J!8M)D'!@+D)J'G!.'!H%$J;T.'!'(J!H.'+D!U,-;DF'@'DJ!8'!D+W';)!(%D%$'!'J!

7@+((+%D!8M)D'!W;H')$!T.;D,-'!'J!8'D('V_!

9.!D'!&;)J!L;@;+(!$'@H.+$!.'!$7('$W%+$!8;D(!)D'!H+`,'!%v!+.!E!;!)D'!&.;@@'_!2%$(!8)!

$'@H.+((;F'G!+.!E!;!)D'!H'$J'!D%D!D7F.+F';T.'!8M0K_!5'!H.)(G!+.!&;)J!W'+..'$!]!$'@H.+$!

.'!H%$J;T.'!'D!'DJ+'$!]!,-;I)'!%H7$;J+%D!U7W+J'$!.'(!$'@H.+((;F'(!J$%H!&$7I)'DJ(V_!

2%$(! 8)! J$;D(H%$J! 8)! $7('$W%+$! H%$J;T.'!'D!W%+J)$'G! +.! &;)J! ;JJ;,-'$! .'! $7('$W%+$!

W'$J+,;.'@'DJ_!#'$(%DD'!D'!8%+J!&)@'$!8;D(!.;!W%+J)$'!'J!.'!W7-+,).'!8%+J!bJ$'!;7$7!

$7F).+`$'@'DJ_!

! <0><A>B43BA14:!Z!!

!2'!,%D,'DJ$;J')$!D'!8%+J!H;(!bJ$'!'D&'$@7!8;D(!)D!H.;,;$8_!9.!8%+J!bJ$'!H.;,7!

8;D(!)D'!H+`,'!;7$7'!'J!D%D!-)@+8'_!9.!D'!8%+J!H;(!bJ$'!,%..7!,%DJ$'!)D!@)$!U@+D!

"P,@!8'!.+T$'!;)J%)$!8'!.M;HH;$'+.V!H%)$!7W+J'$!8'!T%),-'$!.'(!%$+&+,'(!8M'DJ$7'!'J!8'!

(%$J+'!8M;+$_!

!2M)J+.+(;J+%D!'(J!J$`(!(+@H.'G!T$;D,-'$!.'(!.)D'JJ'(!()$!.;!(%$J+'!8M0K!H)+(!@'JJ$'!

.'!8+(L%D,J')$!()$!.;!H%(+J+%D!@;$,-'G!J%)(!.'(!W%E;DJ!(M;..)@'DJ_!:').!.'!W%E;DJ!W'$J!

8%+J!$'(J'$!;..)@7!;W',!.M;.;$@'!(%D%$'!I)+!$'J'DJ+J!I)'.I)'(!(',%D8'(_!9.!&;)J!;JJ'D8$'!

)D'!8+c;+D'!8'!@+D)J'(!;W;DJ!8'!('!('$W+$!8'! .M;HH;$'+.G!;&+D!8M%TJ'D+$!)D'!T%DD'!

(J;T+.+(;J+%D! 8'! .;! ,%D,'DJ$;J+%D! 8M0K_! AD&+D! ;L)(J'c! .'! 87T+J! 'D! &%D,J+%D! 8'! .;!

H$'(,$+HJ+%D_!

! =1*95969<3BA14!Z!!

!5;D(! .'! ,;(! 8'(! J$%+(! (%)$,'(! 8M%CEF`D'! .;! H$7('D,'! 8M)D! -)@+8+&+,;J')$!

+@H.+I)'! I)'.I)'(! H$7,;)J+%D(! 8M)J+.+(;J+%D! H%)$! .'(! H;J+'DJ(_! 9.! &;)J! T+'D! W+(('$!
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.M-)@+8+&+,;J')$!]!.;!(%$J+'!8'!.M0K!'J!(M;(()$'$!I)'!(%D!,%)W'$,.'!'(J!T+'D!W+((7!H%)$!

7W+J'$!J%)J'!H'$J'!8M%CEF`D'_!!

! 9.!'(J!,%D('+..7!8M)J+.+('$!8'!.M';)!J$`(!H')!@+D7$;.+(7!%)!';)!(J7$+.'_!AJ!+.!&;)J!

.;!,-;DF'$!J%)(!.'(!L%)$(!H%)$!7W+J'$!J%)J'!H$%.+&7$;J+%D!@+,$%T+'DD'_!

!2'!D'JJ%E;F'!8%+J!bJ$'!&;+J!)D'!&%+(!H;$!('@;+D'_!#;$!'C'@H.'!;W',!8'!.M';)!

W+D;+F$7'!H%)$!$'J+$'$!.'(!J$;,'(!8'!,;.,;+$'_!

! 5A3*/123B90>!Z!!

!1D!J$;+J'@'DJ!H;$!;HH;$'+..;F'!]!8%@+,+.'!D'!8%+J!H;(!'@Hb,-'$!.'!H;J+'DJ!8'!

('!87H.;,'$_!*;+(!8;D(!;),)D!,;(!.'!J$;+J'@'DJ!D'!H')J!bJ$'!+DJ'$$%@H)_!9.!&;)J!8%D,!

J%)L%)$(!W'+..'$!]!H$7W%+$!'J!%$F;D+('$!J%)(!.'(!87H.;,'@'DJ(_!

a)! Voyage en voiture :  

<M'(J! .'! @%8'! 8'! J$;D(H%$J! .'! H.)(! &$7I)'@@'DJ! )J+.+(7! H)+(I)M+.! H'$@'J! .'!

J$;D(H%$J!8)!@;J7$+'._!

•! /%)J'+..'(!8M0K!F;c')C!U"@
N!'J!PGX@NV!H')W'DJ!bJ$'!J$;D(H%$J7!,%),-7'(!%)!8'!

H$7&7$'D,'!'D!H%(+J+%D!W'$J+,;.'G!'J!J%)L%)$(!(%.+8'@'DJ!;$$+@7'(!UH%)$!7W+J'$!

)D'!,-)J'!%)!8'!$%).'$!.%$(!8M)D!&$'+D;F'!T$)J;.V_!9.!&;)J!J$;D(H%$J'$!.'!D%@T$'!

8'!T%)J'+..'(!D7,'((;+$'!;)!J$;L'J_!

•! <%D,'DJ$;J')$(! H%$J;T.'(!Z! 8+(H%('!8M)D'! T;JJ'$+'! +DJ7F$7'G! $',-;$F';T.'!H;$!

;..)@'!,+F;$'!%)!H$+('!7.',J$+I)'_!9.!&;)J!;)((+!(%.+8'@'DJ!.M;$$+@'$_!!

•! 0CEF`D'! .+I)+8'!H%$J;T.'!Z!H%(+J+%D!W'$J+,;.'!%T.+F;J%+$'_!/+'D! .M;$$+@'$!'J!D'!

H;(!.'!$',%)W$+$_!!

!
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d.%T;.'@'DJG! .%$(! 8)! J$;D(H%$JG! +.! &;)J! 7.%+FD'$! J%)J! T+8%D! 8M-)+.'! %)! ,-+&&%D!

F$;+((')CG!.;+(('c!)D'!W+J$'!'DJ$%)W'$J'G!D'!L;@;+(!.;+(('$!.'!W7-+,).'!]!.M;$$bJ!'D!H.'+D!

(%.'+.!'J!D'!H;(!8'!&)@'$!8;D(!.'!W7-+,).'_!

b)! Voyage en train :  

2;!$7F.'@'DJ;J+%D!;,J)'..'@'DJ!'D!W+F)')$!]! .;!:><6!H'$@'J!;)C!H'$(%DD'(!

-;D8+,;H7'(!$'(H+$;J%+$'(!(%)(!%CEF7D%J-7$;H+'!8'!W%E;F'$!;W',!.;!I);DJ+J7!8'!F;c!

D7,'((;+$'!]!.')$!87H.;,'@'DJ_!B%)J'(!.'(!,)W'(!H%$J;T.'(!(%DJ!;)J%$+(7'(_!2'(!J$;+D(!

8+(H%('DJ!8'!H.)(!'D!H.)(!8'!H$+('!7.',J$+I)'!&;,+.+J;DJ!.'!J$;D(H%$J!8)!,%D,'DJ$;J')$!

H%$J;T.'G!@;+(!.'!T$)+J!$'(J'!+8'DJ+I)'!;)!,%D,'DJ$;J')$!&+C'!U\l!8/V_!

c)! Voyage en avion :  

<'.;!'(J!H%((+T.'!@;+(!87H'D8;DJ!8'!.;!,%@H;FD+'!;7$+'DD'_!2'(!,)W'(!H%$J;T.'(!

8M%CEF`D'! .+I)+8'!(%DJ! +DJ'$8+J'(!]!T%$8!'J!H')W'DJ! (').'@'DJ!bJ$'! J$;D(H%$J7(!'D!

(%)J'!]!T;F;F'(!;H$`(!;W%+$!7J7!J%J;.'@'DJ!W+87!'J!,%$$',J'@'DJ!'@T;..7'!'J!H$%J7F7'_!

5;D(!.;!H.)H;$J!8'(!,;(!.;!,%@H;FD+'!&%)$D+!('(!H$%H$'(!T%)J'+..'(!8M%CEF`D'_!2'(!

,%D,'DJ$;J')$(!H%$J;T.'(!(%DJ!;)((+!;,,'HJ'$!'D!,;T+D'G!+.!&;)J!(+FD;.'$!,'JJ'!)J+.+(;J+%D!

.%$(!8'!.;!$7('$W;J+%D!8)!T+..'J!8M;W+%D_!

d)! Voyage en bateau :  

2M%CEF7D%J-7$;H+'! '(J! H%((+T.'! .%$(! 8'! ,$%+(+`$'G! ,M'(J! .'! @78',+D! 8'! .;!

,%@H;FD+'!;H$`(!;W+(!8)!@78',+D!8'!T%$8!8)!T;J';)!I)+!8%DD'!%)!D%D!(%D!;,,%$8!

U;)! W)! 8'(! +D8+,;J+%D(! @78+,;.'(! J$;D(@+('(V_! 3JJ'DJ+%DG! J%)J'&%+(G! ;)C! ,%D8+J+%D(!

8M;,,'((+T+.+J7(!;)!T;J';)!'J!.;!H$7('D,'!%)!D%D!8M;(,'D(')$!8;D(!.'!T;J';)_!
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e)! Utilisation des transports en commun :  

2'(!H'$(%DD'(!I)+!87;@T).'DJ!;W',!8'!.M0K!H%$J;T.'!%DJ!.;!H%((+T+.+J7!8M)J+.+('$!

.'(! J$;D(H%$J(! 'D! ,%@@)D!@;+(! .'(! ,%D8+J+%D(! 8M;,,`(! (%DJ! 8+&&7$'DJ'(! ('.%D! .'(!

;FF.%@7$;J+%D(_!

f)! Voyage à l’étranger : 

!9.!'(J!H$7&7$;T.'!8'!H;$J+$!;W',!(%D!@;J7$+'._!2'!@+')C!'(J!8'!H$7H;$'$!.'!(7L%)$!

]!.M7J$;DF'$!;W',!.'!H$'(J;J;+$'!8'!(;DJ7_!

#')! +@H%$J'! .'!@%8'!8'! J$;D(H%$JG! .'!H$'(J;J;+$'!8'!(;DJ7! $'(J'! .;!H$+D,+H;.'!

(%)$,'!8M+D&%$@;J+%D!'J!8M;,,%@H;FD'@'DJ!8)!H;J+'DJ!.%$(!8'!,'(!W%E;F'(_!

B.! Effets indésirables de l’oxygène :  

! 3::A<=A*A>B!5A:!*1[1A1:A:!Z!!

!2M%CEF`D'!'(J!)D!F;c!(',!I)+!H')J!H$%W%I)'$!.'!8'((7,-'@'DJ!8'(!@)I)')('(!

D;(;.'(_!2M;8@+D+(J$;J+%D!8M%CEF`D'!]!87T+J!7.'W7!H')J!;)((+!H$%W%I)'$!8'(!7H+(J;C+(G!

W%+$!@b@'!8'(!'(,;$$'(!;)!D+W';)!8'!.;!,.%+(%D!D;(;.'_!0D!H')J!;W%+$!8'(!).,7$;J+%D(!

;)C!H%+DJ(!8M;HH)+(!8'(!.)D'JJ'(!Z!%$'+..'(G!D;$+D'(_!

!2'(! (%.)J+%D(! (%DJ! $'(J$'+DJ'(G! )D! -)@+8+&+,;J')$! H%)$! .;! (7,-'$'(('! 'J! )D!

,-;DF'@'DJ!8'!.)D'JJ'!$7F).+`$'@'DJ!H%)$!7W+J'$!.'!8)$,+(('@'DJ!8'!,'..'?,+_!:)$J%)J!

H;(!8'!,%$H(!F$;(!;)!H%+DJ!8M;HH)+(_!
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! 3#>AA!Z!!

! 9.!E!;!H%((+T+.+J7!8'!()$W'D)'!8M;HD7'!H;$!87H$'((+%D!$'(H+$;J%+$'!I)+!'(J!.+7'!

]!.;!()HH$'((+%D!(%)8;+D'!8)!&;,J')$!(J+@).;DJ!-EH%C+I)'!H;$!.;!T$)(I)'!;)F@'DJ;J+%D!

8'!.;!H$'((+%D!H;$J+'..'!8M%CEF`D'!;)!D+W';)!8'(!,-7@%$7,'HJ')$(!;%$J+I)'(C++_!!

! =z#A4<3#>9A!Z!!

!1D'!%CEF7D%J-7$;H+'!]!-;)J!87T+J!'(J!()(,'HJ+T.'!8M+D8)+$'!.;!()$W'D)'G!%)!.;!

@;L%$;J+%D! 8M)D'! -EH'$,;HD+'! ,-'c! )D! H;J+'DJ! +D()&&+(;DJ! $'(H+$;J%+$'! ,-$%D+I)'_!

B%)J'&%+(G!E!,%@H$+(!,-'c!,'(!H;J+'DJ(!94<G!.M-EH%C7@+'!$'(J'!H.)(!8;DF'$')('!I)'!

.;!@;L%$;J+%D!8'!.;!,;HD+'_!>'!H;(!,%$$+F'$!)D'!-EH%C7@+'!,-'c!)D!H;J+'DJ!94<!8'!

H')$!8M;FF$;W'$!(%D!-EH'$,;HD+'!'(J!)D'!'$$')$!@78+,;.'_!

!2;! H$7('D,'! 8M)D'! -EH'$,;HD+'! DM'(J! H;(! (H7,+&+I)'! 8M)D'! 87,%@H'D(;J+%D!

;+F)h!8M+D()&&+(;D,'!$'(H+$;J%+$'!,-$%D+I)'_!YPq!8'(!H;J+'DJ(!wF7(!-%(H+J;.+(7(!H%)$!

)D!u8`@'!H).@%D;+$'!,;$8+%F7D+I)'!(%DJ!-EH'$,;HD+I)'(!]!.M;8@+((+%DG!E!,%@H$+(!

8'!.M;T('D,'!94<_!2'!D+W';)!8M-EH'$,;HD+'!]!@%+D(!8M+@H%$J;D,'!I)'!.;!,+D7J+I)'!8'!

.M;)F@'DJ;J+%D!8'!.;!#;<0K!'JO%)!.;!T;+(('!8)!H=!U;,+8%('!$'(H+$;J%+$'VG!(H%DJ;D7@'DJ!

%)!(%)(!J$;+J'@'DJ_!AD!,;(!8'!()$W'D)'!8M-EH'$,;HD+'!H;$!7H)+('@'DJ!$'(H+$;J%+$'!%)!

-EH%W'DJ+.;J+%D!;.W7%.;+$'G!.M%CEF7D%J-7$;H+'!]!-;)J!87T+J!$'(J'!J$`(!,.;+$'@'DJ!+D8+I)7'_!

!#%)$!,%@H$'D8$'!.'(!H$%T.`@'(!8M-EH'$,;HD+'!8;D(!.'(!/#50G!+.!'(J!)J+.'!8'!

8+(J+DF)'$! .M-EH'$,;HD+'! ,-$%D+I)'! 'C+(J;DJ! ]! .M7J;J! T;(;.! 8'! (;!@;L%$;J+%DG! I);(+?

+@@78+;J'G!.%$(!8'!.;!@+('!(%)(!%CEF`D'_!

!3!.M7J;J!T;(;.G!.M-EH'$,;HD+'!'(J!'(('DJ+'..'@'DJ!.+7'!;)!87(7I)+.+T$'!8)!$;HH%$J!

W'DJ+.;J+%D! O!H'$&)(+%D!'J! ]! .M;)F@'DJ;J+%D!8'! .M'(H;,'?@%$J!H-E(+%.%F+I)'_!A..'!'(J!

&%D,J+%D! 8)! 8'F$7! 8M%T(J$),J+%D! T$%D,-+I)'_! A..'! '(J! ;)((+! 'D! $;HH%$J! ;W',! )D'!
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8+@+D)J+%D!8'! .;! ('D(+T+.+J7!8'(! ,'DJ$'(! $'(H+$;J%+$'(! ;)!F;c! ,;$T%D+I)'_!<-'c!)D!

+D()&&+(;DJ! $'(H+$;J%+$'! ,-$%D+I)'! -EH'$,;HD+I)'G! .'! ,'DJ$'! HD')@%! J;C+I)'!

i!(M-;T+J)'!j!'J!D'! $7H%D8!H.)(!;)C!7.7W;J+%D(!8'! .;!#;<0K_!<-'c!,'(!H;J+'DJ(G!

.M%CEF`D'!8%+J!J%)L%)$(!bJ$'!;8@+D+(J$7!'D!,%@@'Dp;DJ!H;$!)D!&;+T.'!87T+J!,;$!J%)J'!

;)F@'DJ;J+%D!@b@'!@+D+@'!8)!87T+J!8M%CEF`D'!H')J!bJ$'!]!.M%$+F+D'!8M)D'!T$;8EHD7'!

'J!8M)D'!;FF$;W;J+%D!8'!.M-EH%W'DJ+.;J+%D!;.W7%.;+$'!,%D8)+(;DJ!]!.M'D8%$@+(('@'DJ!'J!

]!.M;$$bJ!$'(H+$;J%+$'!(+!.M%D!DME!H$'D8!F;$8'_!

! 0fzdA>0B=A43#9A!=z#A4/34A!

•! /;$%?J$;)@;J+(@'!Z! H;$! -EH'$H$'((+%D! ()$! .'(! H;$%+(! 8'(! ,;W+J7(! ,.%('(! 8'!

.M%$F;D+(@'G!J'..'!I)'!.M%$'+..'!+DJ'$D'G!.'(!(+D)(G!.'(!8'DJ(!%)!.'(!H%)@%D(_!!

•! 0H-J;.@%.%F+'!Z! .;! @E%H+'! '(J! )D! '&&'J! +D87(+$;T.'! $7W'$(+T.'G! 8)'! ]! )D'!

@%8+&+,;J+%D!8'!.;!,%)$T)$'!8)!,$+(J;..+DG!(',%D8;+$'!;)C!7H+(%8'(!$7H7J7(!8'!

,%@H$'((+%D(!O!87,%@H$'((+%D(_!

C.! Manifestations de toxicité chez l’homme sain 

!2M;8@+D+(J$;J+%D!8M0K!;)C!#0K!()H7$+')$'(!]! .;!D%$@;.'G!'D!D%$@%T;$'G!'(J!

8'(J+D7'!]!$7J;T.+$!;)!H.)(!W+J'!)D'!H$'((+%D!;$J7$+'..'!'D!%CEF`D'!U#;0KV!()&&+(;DJ'!

H%)$!@;+DJ'D+$!.M%CEF7D;J+%D!J+(().;+$'_!AD!F7D7$;.'G!,'JJ'!J-7$;H')J+I)'!'(J!'&&+,;,'G!

H')!%D7$')('G!;+(7'!]!,%DJ$k.'$G!'J!(;D(!'&&'J!D%,+&_!#%)$J;DJG!87L]!#$+'(J.'E!7,$+W;+J!

I)'!.M0K!i!@+F-J!D%J!T'!(%!H$%H'$!&%$!)(!+D!J-'!)();.!-';.J-E!(J;J'!%&!J-'!T%8E!jC+++_!

!2M%CEF`D'G!,%@@'!J%)J!@78+,;@'DJG!H%((`8'DJ!8'(!'&&'J(!+;J$%F`D'(G!.'!H.)(!

(%)W'DJ!]!&%$J'!,%D,'DJ$;J+%D!%)!]!)D'!H$'((+%D!+@H%$J;DJ'_!<M'(J!.'!@78',+D!I)+!8%+J!

7W;.)'$!.'!T7D7&+,'!$+(I)'!8'!.M%CEF7D%J-7$;H+'!;)!,;(!H;$!,;(_!
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!

! 9.!'C+(J'!8'(!,%DJ$'?+D8+,;J+%D(!]!.M)J+.+(;J+%D!8'!.M%CEF`D'!J-7$;H')J+I)'_!/+'D!

I)'!,'..'(?,+!(%DJ!$'.;E7!;)!(',%D8!H.;D!8;D(!,'$J;+D'(!(+J);J+%D(!8M)$F'D,'!W+J;.'!Z!

'@T%.+'!F;c')('G!+DJ%C+,;J+%D!;)!<0G!+D&',J+%D(!;D;7$%T+'(g!

!2'(!H$+D,+H;.'(!@;D+&'(J;J+%D(!8'!.;!J%C+,+J7!8'!.M%CEF`D'!(%DJ!.+7'(!]!.M-EH'$%C+'!

H$%.%DF7'_!2M7J;J!-EH'$%C+I)'!'(J!87&+D+!H;$!)D'!#;0K!}"PP!@@=F_!0D!H')J!$'J$%)W'$!

,'J!7J;J!8;D(!.'!,;8$'!8M)D'!%CEF7D%J-7$;H+'!D%$@%T;$'!'J!-EH'$T;$'_!

!2;!J%C+,+J7!8'!.M0K!W+'DJ!H;$!.;!&%$@;J+%D!8'!$;8+,;)C!.+T$'(G!'D!H;$J+,).+'$!+%D!

()H'$%CE8'! U0K?V_! 0D! ;! )D! ,-;DF'@'DJ! H-E(+,%?,-+@+I)'! 8'(!@%.7,).'(G! H%)W;DJ!

'DJ$;xD'$!;)!H+$'!.;!8'(J$),J+%D!,'..).;+$'!Z!!

•! 3)! D+W';)! H).@%D;+$'!Z! %D! ;! )D! '&&'J! J%C+I)'! ]! -;)J'! ,%D,'DJ$;J+%D! 'JO%)!

+D-;.;J+%D! H$%.%DF7'! U+$$+J;J+%DG! $7;,J+%D(! +D&.;@@;J%+$'(G! u8`@'! H).@%D;+$'G!

;J7.',J;(+'(!8'!$7(%$HJ+%DG!;.J7$;J+%D!8'(!&%D,J+%D(!@),%?,+.+;+$'(G!8+@+D)J+%D!8'!

.;!,%@H.+;D,'!H).@%D;+$'V!

•! :)$!.'!(E(J`@'!D'$W')C!,'DJ$;.!Z!J$%)T.'(!W+()'.(G!,%DJ$;,J+%D(!@)(,).;+$'(G!W%+$!

,%DW).(+%D(!UH;$J+,).+`$'@'DJ!'D!%CEF7D%J-7$;H+'!-EH'$T;$'V!

•! 6+T$%H.;(+'!$7J$%.'DJ;.'!(+!'CH%(+J+%D!8)!D%)W';)?D7!

!

!2'(!8%DD7'(!@;DI)'DJ!H%)$!'(J+@'$! .'!(')+.!8'!6+0K! +D8)+(;DJ!)D'! J%C+,+J7!

,-'c! .M-%@@'_! :)$! .;! T;('! 8'(! $7().J;J(! %TJ'D)(! ,-'c! .M;D+@;.! 'J! 8'(! $;$'(!

%T('$W;J+%D(!'D!,.+D+I)'!-)@;+D'G!+.!'(J!'(J+@7!]!QY!qG!@;+(!+.!'C+(J'!87L]!)D'!J%C+,+J7!

H).@%D;+$'!H%)$!8'(!'CH%(+J+%D(!H$%.%DF7'(!;)C!6+0K!}!YPq_!! 5M)D!H%+DJ!8'!W)'!

,.+D+I)'G!.'!(ED8$%@'!8'!(%)&&$;D,'!H;$!-EH'$%C+'!H')J!('!8+W+('$!'D!J$%+(!H-;('(!Z!

.;!J$;,-7%?T$%D,-+J'G!.'!:543!U:ED8$%@'!8'!87J$'(('!$'(H+$;J%+$'!;+F)hV!!'J!.;!&+T$%('!

+DJ'$(J+J+'..'!H).@%D;+$'!;W',!87FwJ(!;.W7%.;+$'(!7J'D8)(_!!
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<-'c!.M-%@@'!(;+DG!.'(!H$'@+'$(!(+FD'(!8'!J%C+,+J7!(%DJ!)D'!+$$+J;J+%D!J$;,-7%?

T$%D,-+I)'!;W',!,%DJ$;,J+%D!J-%$;,+I)'!'J!J%)C!;H$`(!)D'!'CH%(+J+%D!8M'DW+$%D!"P!-!]!

"PP!q!8M0K!]!H$'((+%D!;J@%(H-7$+I)'Z!'..'!'(J!$;H+8'@'DJ!$7W'$(+T.'_!!

5;D(!.'(!@b@'(!,%D8+J+%D(G!;H$`(!KX!-G!.'!:543C+W!(M+D(J;..'_!3H$`(!KX!]!XQ!-G!

.;!,%D,'DJ$;J+%D!'D!;.T)@+D'!;)F@'DJ'!8;D(!.'(!.+I)+8'(!8'!.;W;F'!T$%D,-%?;.W7%.;+$'G!

(+FD'!8M)D'!;.J7$;J+%D!8'!.;!T;$$+`$'!;.W7%.%?,;H+..;+$'!'J!,%D&+$@;J+%D!8M)D'!;JJ'+DJ'!

H$7,%,'!8'!.M'D8%J-7.+)@!8'(!,;H+..;+$'(!H).@%D;+$'(_!2M;8@+D+(J$;J+%D!8M0K!D%$@%T;$'!

'D!,%D,'DJ$;J+%D!()H7$+')$'!]!QY!q!H$%W%I)'!8'(!87FwJ(!H).@%D;+$'(!7J'D8)(!'D!X!

]!\!L%)$(_!3!"PP!q!8M0KG!+.!&;)J!@%+D(!8'!X!L%)$(!H%)$!.M;HH;$+J+%D!8'(!.7(+%D(!8;D(!

.M'D8%J-7.+)@!,;H+..;+$'_!2M-+(J%.%F+'!@%DJ$'!)D'!'C()8;J+%D!'C,'((+W'G!)D'!,%DF'(J+%DG!

H;$&%+(!)D'!-7@%$$;F+'!+DJ$;?;.W7%.;+$'G!8'(!c%D'(!8'!D7,$%('!8'(!,'..).'(!;.W7%.;+$'(!

'J!)D'!8'(I);@;J+%D!8'!.M7H+J-7.+)@_!2'(!;.J7$;J+%D(!,%@@'D,'DJ!8;D(!.'(!,'..).'(!

'D8%J-7.+;.'(! ,;H+..;+$'(G! ,%DJ+D)'DJ! H;$! )D! 7H;+((+(('@'DJ! u87@;J')C! 8'(! ('HJ;!

;.W7%.;+$'(G! .;!8'(J$),J+%D!8'(!HD')@%,EJ'(!8'! JEH'!9G! .;! &%$@;J+%D!8'!@'@T$;D'(!

-E;.+D'(G!.'(!-7@%$$;F+'(!+DJ$;?;.W7%.;+$'(!'J!.;!,%D(J+J)J+%D!8'!c%D'(!8M;J7.',J;(+'_!0D!

;JJ'+DJ! 'D()+J'! .'! (J;8'! 8M'CJ'D(+%D! 8'(! 87FwJ(! ;.W7%.;+$'(! ;W',! H$%.+&7$;J+%D! 8'(!

HD')@%,EJ'(! 8'! JEH'!! 99! 'J! &+T$%('! +DJ'$(J+J+'..'! UH$%.+&7$;J+%D! 8'(! &+T$%T.;(J'(! 'J!

H$%8),J+%D! 8'! ,%..;F`D'V_! 3)! (J;8'! H$7,%,'! 8'! .M-EH'$%C+'G! .;! T;$$+`$'! ;.W7%.;+$'!

,%D('$W'! )D'! @'@T$;D'! T;(;.'! +DJ;,J'! J;D8+(! I)'! .;! @'@T$;D'! ,;H+..;+$'! '(J!

'D8%@@;F7'_!

0D!;JJ$+T)'!F7D7$;.'@'DJ!,'JJ'!J%C+,+J7!]!.;!#0K!7.'W7'!8+$',J'@'DJ!'D!,%DJ;,J!

;W',!.'(!;.W7%.'(!8;D(!.'(!,%D8+J+%D(!8'!H$'((+%D!D'!87H;((;DJ!H;(!)D'!;J@%(H-`$'!

'J! ]! .M;)F@'DJ;J+%D! 8'! .;! H$'((+%D! H.;(@;J+I)'! 'D! %CEF`D'! 8;D(! .'(! ,%D8+J+%D(!

-EH'$T;$'!U#0K!}!"!;J@%(H-`$'V_!
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#%)$! .'(! 'CH%(+J+%D(! 8'! .%DF)'! 8)$7'! ;)C! 6+0K! ()H7$+')$'(! ]! QY!qG! 8'(!

8%DD7'(!7H;$('(G!%TJ'D)'(!,-'c!8'(!@;.;8'(!'D!,%@;!87H;((7!;H$`(!J$;)@;J+(@'!

,7$7T$;.G! &%DJ!7J;J!8M)D'!,-)J'!H$%F$'((+W'!8'! .;! J'D(+%D!;$J7$+'..'!'D!0K!'J!8M)D'!

;)F@'DJ;J+%D!8)!(-)DJ_!3!YP!q!8M0K!;8@+D+(J$7!H%)$!8'(!H7$+%8'(!H$%.%DF7'(G!%D!

%T('$W'!,-'c!.M-%@@'!(;+D!8'(!;.J7$;J+%D(!H).@%D;+$'(!87@%DJ$7'(!H;$!.M;D;.E('!8'(!

.+I)+8'(!8'!.;W;F'!T$%D,-%?;.W7%.;+$'_!3H$`(!XX!-G!+.!E!;!(J+@).;J+%D!8'(!@;,$%H-;F'(!

;W',!H$%8),J+%D!8'!@78+;J')$(!+D&.;@@;J%+$'(!'J!)D'!;)F@'DJ;J+%D!8'(!D')J$%H-+.'(!

8;D(!.'(!;.W7%.'(_!!

#;$!,%DJ$'G!.'(!6+0K!+D&7$+')$'(!]!YP!q!'D!H7$+%8'!H$%.%DF7'!'J!'D!D%$@%T;$'!

D'!H$%W%I)'DJ!;),)D'!;.J7$;J+%D!%T('$W;T.'!,-'c!.M-%@@'!(;+D_!3!&;+T.'!H$'((+%DG!+.!

D'!('@T.'!H;(!E!;W%+$!8M'&&'J(!D%,+&(!8'(!,%D,'DJ$;J+%D(!7.'W7'(!'D!0KG!H)+(I)'G!.%$(!

8'(!W%.(!(H;J+;)CG!;),)D'!;.J7$;J+%D!H).@%D;+$'!DM;!7J7!87,$+J'!,-'c!.'(!;(J$%D;)J'(!

(%)@+(!]!"PP!q!8M0K!]!KYP!@@=F!8)$;DJ!8'(!H7$+%8'(!H$%.%DF7'(_!

2M)J+.+(;J+%D!8'!.M%CEF`D'!'(J!)D!H;$;8%C'_!9.!H'$@'J!8'!(;)W'$!8'(!W+'(!8'H)+(!

8'(!;DD7'(G!'J!;),)D!8%)J'!DM'(J!H'$@+(!I);DJ!]!.;!.7J;.+J7!8'!.M-EH%C7@+'_!<'H'D8;DJG!

8'(!8%DD7'(!'CH7$+@'DJ;.'(!(%DJ!'D!&;W')$!8M)D'!J%C+,+J7!$7'..'!8'!.M0KG!.'(!8%DD7'(!

%T('$W;J+%DD'..'(!(%DJ!,%DJ$;8+,J%+$'(_!9.!&;)J!F;$8'$!)D'!;JJ+J)8'!$;+(%DD7'!'J!H$)8'DJ'!

'D!7W+J;DJ!8'!J%.7$'$!8'(!#;0K!;)?8'.]!8'(!D+W';)C!H-E(+%.%F+I)'(_!2M%CEF`D'!'(J!)D!

@78+,;@'DJG!.;!H%(%.%F+'!;!H$%T;T.'@'DJ!(%D!+@H%$J;D,'_!

IV.! JOURNEE D’UN PHARMACIEN BPDO :  

A.! Parcours de prise en charge administrative et 
réglementaire  
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!"#

#

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

,-# ./012034-5# 1-6.756089-# -6:# ;0105:# <=# 1-6.-3:# <-6# .173><=1-6#246-6# -5#

.903-?#@5-#.173><=1-#>314:-#<>A454:#9-6#375<4:4756#;>5>109-6#<-#90#246-#B#<46.764:475#

<-#9C7DE;F5-#B#=60;-#2><4309#0=#<724349-#<-6#.0:4-5:6#.01#9-#.-16755-9#<=#64:-#<-#

10::03/-2-5:?# G-::-# .173><=1-# .1>346-# 9C7894;0:475# <C=5-# .-1205-53-# .01# =5#

./012034-5# -:# H=-# 90# .1-6314.:475# <74:# I:1-# <46.75489-# 0J05:# :7=:-# <>94J1053-# -:#

:1056246-#0=#./012034-5#.01#:7=:#27E-5#0=:1-#H=C7109#-:#H=-#9C0509E6-#./01203-=:4H=-#

<74:#I:1-#-51-;46:1>-#<056#:7=6#9-6#306?#

! $%&'$#K#+#

•! L>:-12450:475#<-6#2-6=1-6#6.>34A4H=-6##

•! M5A7120:475#0=#.0:4-5:#-:#0=#.1-6314.:-=1#+##

o! $5#306#<-#:080;462-#1>3=11-5:#<=#.0:4-5:#-:#<-#675#-5:7=10;-#

o! $5#306#<-#146H=-#<>:-3:>#B#9C=:49460:475#<-#9C7DE;F5-#

•! N>14A430:475#<-#90#375A7124:>#<-#9C456:0990:475##

•! L>:-12450:475#<-#90#375<=4:-#B#:-541#-5#306#<C=1;-53-#7=#<-#.1789F2-#

94>#0=#:104:-2-5:#2><4302-5:-=D#

•! O-275:>-#<C45A7120:4756# :1056246-#0=#./012034-5#P'LQ#.7=1#0509E6-#

<-#146H=-##

! $%&'$#"#$%#!#+##

N094<0:475#./01203-=:4H=-#<=#<7664-1#+#



!!#

#

•! G75A7124:>#P'LQ#+#J094<0:475#<-#90#A43/-#<C456:0990:475#-:#<=#875#<-#.146-#

-5#3/01;-# :-3/54H=-R#J094<0:475#<-# 90#375A7124:>#./01203-=:4H=-#<-# 90#

.1-6314.:475?#

•! G75A7124:># ,''# S,46:-# <-6# .17<=4:6# -:# .1-6:0:4756T#+# J094<0:475# <-# 90#

375A7124:>#B#90#,''#!#.146-#-5#3/01;-#>375724H=-#"#U03:=10:475#



!V#

#

#

"#$%&'!()!*!+,-'.!/'!/'012/'!/3'2.'2.'!4&51-16-'!4,%&!%2!.&1#.'0'2.!/3789!



!W#

#

! NM(M%$#'X&OY&G$@%MZ@$#

$99-#372.71:-#[#.01:4-6#<46:453:-6#+##

a)! Analyse de risque pour le déclenchement ou non 
de la visite pharmaceutique fait par le pharmacien 
BPDO. 

,C0509E6-#<-#146H=-#6-#A04:#-5#.1-505:#-5#372.:-#<4AA>1-5:6#.0102F:1-6?#(-975#

90# 1-275:>-# <C45A7120:4756# -AA-3:=>-# .01# 9-# :-3/5434-5# <C456:0990:475# SU712=9041-#

<C456:0990:475#B#1-2.941T?#

,C0509E6-# <-# 146H=-# -6:# B# 1>0946-1# 6E6:>20:4H=-2-5:# .7=1# 9-6# .1-6314.:4756#

<C7DE;>57:/>10.4-#>;09-#7=#6=.>14-=1-#B#=5#2746?#$99-#1-.76-#6=1#<4AA>1-5:6#314:F1-6#+##

•! \0:=1-# <=# :104:-2-5:#+# 67=13-6# <CQ[R# <>028=90:475R# >:4797;4-# <-# 90#

.0:/797;4-#

•! '17A49#<=#.0:4-5:#+# 06.-3:6#.6E3/4H=-6#+# :0803R#05D4>:>R# 372.1>/-56475R#

-5:7=10;-R#];-#

•! O-6.-3:#<-6#1F;9-6#P'LQ#+#033-6648494:>R#:10^08494:>R#1F;9-#<-#6>3=14:>_#

•! $5J41755-2-5:#+#<724349-R#.1>6-53-#054209R#375A7124:>#>9-3:14H=-_#

•! ,C0509E6-#<-#146H=-#1-.76-#6=1#=5-#;1499-#375A4<-5:4-99-#H=4#J0#<755-1#=5-#

57:-#;97809-#H=4#<>:-1245-10#9-#8-6745#7=#575#<C=5-#J464:-#B#<724349-?#

&A45#<C4539=1-# 90#.1-6314.:475#<`7DE;F5-#B#=60;-#2><4309#<056# 90#;978094:>#<=#

:104:-2-5:R#9-#./012034-5#P'LQ#45J4:-#9-#.0:4-5:#B#45A712-1#675#./012034-5#<C7AA4345-#

<-#90#246-#-5#.903-#<=#:104:-2-5:#.01#7DE;F5-#B#=60;-#2><4309?#L056#3-1:0456#306R#

3C-6:#9-#./012034-5#<C7AA4345-#H=4#-6:#<755-=1#<C71<1-R#49#066=1-#09716#90#:10^08494:>#-:#

0942-5:-#9-#LY'#S<7664-1#2><4309#.01:0;>T#<=#.0:4-5:?#



!a#

#

L056#:7=6#9-6#306R#49#A0=:#H=-#9-#./012034-5#P'LQ#6C45A712-#<-6#2><4302-5:6#

=:4946>6# .01# 9-# .0:4-5:# .7=1# J>14A4-1# H=C49# 5C-D46:-# .06# <C45:-103:4756# 0J-3# <C0=:1-6#

:104:-2-5:6?#

b)! Visite physique au domicile du patient permet de 
réévaluer l’analyse de risque (sous traitable) 

,-#./012034-5#P'LQ#45:-1J4-5:#0=#<724349-#<=#.0:4-5:#<056#<4AA>1-5:6#306#+#

•! &#90#6=4:-#<C=5#4534<-5:#7=#<-#:7=:#0=:1-#27:4A#90466>#B#675#0..1>340:475#

S0509E6-#<-#146H=-T#

•! &# 90# <-205<-# <=# 2><-345# .1-6314.:-=1R# <=# 2><-345# :104:05:R# <=#

./012034-5#<C7AA4345-#7=#<C=5#0=D494041-#2><4309R#

•! &#90#6=4:-#<C=5#64;509-2-5:#<=#.-16755-9#<-#90#6:1=3:=1-#<46.-560:143-R#

•! &#90#<-205<-#<=#.0:4-5:#7=#<-#675#-5:7=10;-?#

,-#8=:#<-#90#J464:-#B#<724349-#-6:#<-#6C066=1-1#H=-#+##

•! ,-6#375<4:4756#<056#9-6H=-99-6#9-#:104:-2-5:#0#>:>#454:4>#7=#27<4A4>#675:#

375A712-6#0=D#.1-6314.:4756#2><4309-6#-:#0=D#P'LQ#

•! ,C456:0990:475#<-# 9C7DE;F5-#B#=60;-#2><4309#-:#<-6#>J-5:=-96#<46.764:4A6#

2><430=D#066734>6#0#>:>#375J-5089-2-5:#-AA-3:=>-#-:#H=-#9C45A7120:475#

<=#.0:4-5:#-:#<-#675#-5:7=10;-#9-=1#0#.-1246#<C0::-45<1-#=5#875#54J-0=#

<-#372.1>/-56475#<=#A753:4755-2-5:#<=#20:>14-9#-:#<-6#375:1045:-6#<=#

:104:-2-5:?#

GC-6:#9-#./012034-5#H=4#1><4;-#9-#372.:-#1-5<=#<-#90#J464:-#./01203-=:4H=-?#G-#

<73=2-5:#-6:#=5#:E.-#<-#3/-3bc946:#2-::05:#-5#0J05:#9-6#.745:6#42.71:05:6#<-6#P'LQ#

S.1>6-53-# <-# 67=13-6# <-# 3/09-=1# B# .17D424:>R# 0>10:475# <-# 90# .4F3-R# 086-53-# <-#



Vd#

#

679J05:_T?#G-#<73=2-5:#-6:#013/4J>#-:#:1056246#B#9C456.-3:-=1#<-#9C&O(#-5#306#<-#

<-205<-#<-#3-#<-154-1?#

# #



V)#

#

V.! ANATOMIE ET PHYSIOPATHOLOGIE 
RESPIRATOIRE :  

,0#1-6.410:475#0#.7=1#8=:#<-#A7=1541#0=D#3-99=9-6#<-#9C71;05462-#9C7DE;F5-#<75:#

-99-6#75:#8-6745#-:#<C>94245-1#9-#<47DE<-#<-#301875-#SGQ[T#.17<=4:#0=#37=16#<-#9-=1#

03:4J4:>?#,0#1-6.410:475#-6:#9C>3/05;-#<-#;0e#-5:1-#9C0:276./F1-R#9-#605;#-:#9-6#3-99=9-6?#

L-=D#6E6:F2-6#45:-1J4-55-5:#.7=1#066=1-1#3-6#A753:4756#+#9-#6E6:F2-#J-5:490:741-#-:#9-#

6E6:F2-#301<47J063=9041-DJDJ4?#

A.! Rappels anatomiques : 

,C0..01-49#1-6.410:741-#-6:#3756:4:=>#<-#[#.01:4-6#.14534.09-6#+#9-6#J74-6#0>14-55-6#

-:#9-6#.7=2756?#

,-6#J74-6#0>14-55-6#<>8=:-5:#0J-3#9-6#A766-6#50609-6R#7f#9C041#456.41>#6C>3/0=AA-#

-:#6C/=24<4A4-R#.=46#6-#6=33F<-5:#9-#./01E5DR#9-#901E5DR#90#:103/>-#.7=1#087=:41#0=D#

.7=2756?#

#

"#$%&'!(:!*!+,#';!15&#'22';!



V[#

#

B.! Les poumons :  

! (%O@G%@O$#L@#'Q@YQ\#

#

"#$%&'!(<!*!=.&%>.%&'!/%!4,%0,2?@##!

#

,-6#.7=2756#64:=>6#<056#90#30;-#:/71034H=-#675:#<-6#71;05-6#6.75;4-=D#-:#

>906:4H=-6#.01A04:-2-5:#0<0.:>6#0=D#>3/05;-6#;0e-=D?#M96#1-.76-5:#6=1#9-#<40./10;2-?#

,-6#.7=2756#<174:#-:#;0=3/-#675:#6>.01>6#.01# 9-#2><406:45R#-6.03-#375:-505:# 90#

:103/>-R#9-#3g=1R#9-6#;176#J0466-0=D#-:#9Cg67./0;-?#,-#.7=275#<174:#-6:#3756:4:=>#

<-#*#978-6#-:#9-#;0=3/-#<-#[#978-6?##

,-6#81753/-6#.14534.09-6R#466=-6#<-#90#:103/>-R#.>5F:1-5:#<056#9-#.7=275#0=#

54J-0=#<=#/49-#.=9275041-?#,-6#81753/-6#.14534.09-6#6-#<4J46-5:#-5#81753/-6#978041-6R#

.=46# -5# 81753/-6# 6-;2-5:041-6R# .=46# -5# 81753/-6# <-# .9=6# -5# .9=6# .-:4:-6?# $99-6#

087=:466-5:#0=D#978=9-6#.=9275041-6#.7=1#A712-1#9-6#81753/479-6#:-124509-6R#0=#57281-#



V*#

#

<-#*d#ddd#-5J4175R#H=4#375<=46-5:#0=D#3050=D#09J>79041-6R#7=#81753/479-6#1-6.410:741-6R#

-:#0=D#09J>79-6#<46.76>-6#-5#;10..-6R#9-#603#09J>79041-?#

#,0#.0174#<-6#09J>79-6#-6:#-D:1I2-2-5:#2453-R#3756:4:=>-#<C=5-#6-=9-#37=3/-#

<-#3-99=9-6R#9-6#.5-=273E:-6?##

#,0#.0174#<-6#30.499041-6R#H=4#A712-5:#=5#1>6-0=#<-56-#0=:7=1#<-6#09J>79-6R#5-#

.1>6-5:-#>;09-2-5:#H=C=5-#37=3/-#<-#3-99=9-6?#,0#3974675R#H=4#6>.01-#04564#9-#;0e#

09J>79041-#<=#605;#<-6#30.499041-6R#0#6-=9-2-5:#dR[#h2#<C>.0466-=1?#G-90#.-12-:#=5#

>3/05;-#A0349-#<-#;0e#-5:1-#9-6#09J>79-6#-:#9-#605;#<056#9-6#30.499041-6#.=9275041-6?#

L-#.9=6R#90#6=1A03-#3=2=9>-#<-#9C45:-1A03-#;0ec605;#-6:#:1F6#;105<-?#G/0H=-#.7=275#

375:4-5:#-5J4175#*dd#24994756#<C09J>79-6R#3-#H=4#1-.1>6-5:-#=5-#6=1A03-#<C>3/05;-#<-#

Vd#2[#-5J4175?#

#

#

"#$%&'!(A!*!=.&%>.%&'!/'!-1!B,2'!&';4#&1.,#&'!



VK#

#

#

"#$%&'!(C*!=.&%>.%&'!/'!-1!B,2'!/'!>,2/%>.#,2!

,-6#J74-6#0>14-55-6#H=4#6-#1024A4-5:#6=33-664J-2-5:#.-=J-5:#I:1-#1-.1>6-5:>-6#

63/>20:4H=-2-5:#-5#[*#;>5>10:4756#S[*#54J-0=D#<-#1024A430:4756T#+#

•! %103/>-#i#;>5>10:475#d#

•! (036#09J>79041-6#i#;>5>10:475#[*#

$5#A753:475#<-#90#;>5>10:475#75#.-=:#<4J46-1#9C0..01-49#.=9275041-#-5#[#.01:4-6#+#

e75-#<-#375<=3:475#SjQ#B#j)!TR#e75-#1-6.410:741-#S<C>3/05;-T#Sj)V#B#j[*T?#

#

"#$%&'!DE!*!F#@#;#,2!/'!-31&6&'!6&,2>G#H%'!



V"#

#

#,0#.9FJ1-#-6:#=5-#<7=89-#2-28105-#45:-1.76>-#-5:1-# 9-#.7=275#-:# 90#30;-#

:/71034H=-?# $99-# 372.1-5<# =5# A-=499-:# .014>:09# H=4# 1-37=J1-# 9C45:>14-=1# <-# 90# .0174#

:/71034H=-R# 9-#<40./10;2-#-:# 9-#2><406:45R#-:#=5# A-=499-:# J463>109#H=4#-5J-97..-# 9-#

.7=275?#

,0#.9FJ1-#-6:#143/-#-5#A481-6#>906:4H=-6?#$99-#<>9424:-#=5-#30J4:>R#90#30J4:>#.9-=109-#

-:#6>31F:-5:#=5-#6=86:053-#9=814A405:-R#9-#94H=4<-#.9-=109R#H=4#A03494:-#9-#;9466-2-5:#<-6#

<-=D#A-=499-:6#9C=5#375:1-#9C0=:1-#9716#<-6#27=J-2-5:6#1-6.410:741-6?#&#9C45:>14-=1#<-#90#

30J4:>#1F;5-#=5-#.1-66475#5>;0:4J-#.01#10..71:#B#90#.1-66475#0:276./>14H=-#H=4#.-12-:#

0=D#.7=2756#-:#B#90#.0174#:/71034H=-#<-#1-6:-1#6794<041-6?#&4564#9-6#.7=2756#6=4J-5:#

9-6#J0140:4756#<-#J79=2-#<-#90#30;-#:/71034H=-?#

! ,&#N&(G@,&OM(&%MQ\#L$(#'Q@YQ\(#+##

,-6#.7=2756#.1>6-5:-5:#=5-#<7=89-#J063=901460:475#+#=5-#3413=90:475#6E6:>24H=-#

H=4#066=1-#=5#1k9-#5=:14:4755-9#<=#:466=#.=9275041-#S01:F1-#-:#J-45-6#81753/4H=-6TR#-:#

=5-#3413=90:475#.=9275041-#H=4#066=1-#=5#1k9-#A753:4755-9#H=4#.-12-:#9C/>276:06-#<=#

605;#S01:F1-#-:#J-45-6#.=9275041-6T?#

C.! Fonctions respiratoires :  

,-# :-12-# 1-6.410:475# <>64;5-# 9-6# >3/05;-6# <-# ;0e# 1-6.410:741-6# -5:1-#

9C0:276./F1-#-:#9-6#3-99=9-6#<-6#:466=6#<=#371.6?#,0#1-6.410:475#6C01:43=9-#0=:7=1#<-#

H=0:1-#.173-66=6#375:45=6#-:#642=9:05>6#+##

•! ,0# J-5:490:475# .=9275041-#+# <>.903-2-5:6# <-# ;0e# 1-6.410:741-6# -5:1-#

9C0:276./F1-#-:#9-6#09J>79-6#<-6#.7=2756#l#

•! ,-6#>3/05;-6# ;0e-=D#09J>79041-6#+# >3/05;-6# <-# ;0e# 1-6.410:741-6#-5:1-# 9-6#

09J>79-6#-:#9-#605;#



V!#

#

•! ,-#:1056.71:#<-6#;0e#+#03/-245-2-5:#<-6#;0e#1-6.410:741-6#-5:1-#9-6#09J>79-6#

-:#9-6#71;05-6#

•! ,-6# >3/05;-6# ;0e-=D# 6E6:>24H=-6#+# >3/05;-# <-# ;0e# 1-6.410:741-6# -5:1-# 9-#

605;#-:#9-6#3-99=9-6#<=#371.6?#

#

"#$%&'!D(!*!I.14';!/'!-1!&';4#&1.#,2!

! N$\%M,&%MQ\#'@,YQ\&MO$#+##

,0#J-5:490:475#.=9275041-#-6:#642.9-2-5:#90#1-6.410:475#<056#9-#905;0;-#37=105:?#

$99-#6-#<>A454:#.01#9-6#<>.903-2-5:6#<C041#-5:1-#9C0:276./F1-#-:#9-6#09J>79-6R#-:#-99-#

6C01:43=9-#-5#[#./06-6#-53/045>-6#-5#3E39-6#+#9C456.410:475#-:#9C-D.410:475?##

! 'O$((MQ\(#'@,YQ\&MO$(##

G-6#A9=D#0>14-56#5-#675:#.766489-6#H=-#64R#-5:1-#9C09J>79-#-:#9C0:276./F1-R#-D46:-#

=5#;10<4-5:#<-#.1-66475?#G-#;10<4-5:#6C>:0894:#<F6#H=-#90#A713-#-D-13>-#6=1#3/0H=-#



VV#

#

6=1A03-#<-#<-=D#1>;4756#J74645-6#5C-6:#.9=6#90#2I2-?#(4#3-6#1>;4756#675:#1-94>-6R#9C041#

6-#<>.903-#<-#3-99-#7f#90#.1-66475#-6:#90#.9=6#>9-J>-#J-16#3-99-#7f#90#.1-66475#-6:#

90#.9=6#A0489-?#

G-#<>.903-2-5:#6-#.7=16=4:#m=6H=nB#3-#H=-#90#.1-66475#674:#<-J-5=-#90#2I2-#

<056#9-6#<-=D#1>;4756?#

M96#-D46:-5:#<4AA>1-5:-6#.1-664756#+##

•! ,0#.1-66475#0:276./>14H=-#>;09-#B#V!d#22X;R#0=#54J-0=#<-#90#2-1#

•! ,0#.1-66475#45:10.=9275041-#+#3C-6:#90#.1-66475#<=#;0e#375:-5=#0=#54J-0=#<-6#

09J>79-6?#G-::-# .1-66475# A9=3:=-#0=# A49# <-# 90# J-5:490:475# .=9275041-?# $99-#-6:#

>;09-# B# 90# .1-66475# 0:276./>14H=-# B# 90# A45# <-# 9C456.410:475# -:# B# 90# A45# <-#

9C-D.410:475?#

•! ,0#.1-66475#45:10.9-=109-#+#GC-6:#90#.1-66475#0=#54J-0=#<-#90#30J4:>#.9-=109-?#

$99-# A9=3:=-# >;09-2-5:# 2046# -99-# -6:# :7=m7=16# 45A>14-=1-# B# 90# .1-66475R#

45:10.=9275041-R#<-#671:-#H=-#9-6#.7=2756#1-6:-5:#;75A9>6#-5#:7=:#:-2.6?#

#

#

"#$%&'!DD!*!J&';;#,2;!#2/%#.';!41&!-1!@'2.#-1.#,2!4%-0,21#&'!



VW#

#

! GoG,$(#O$('MO&%QMO$(#

L-6# 5-=175-6# <=# :1753# 3>1>8109# 1-;17=.>6# 67=6# A712-# <-# 57E0=D# 6:42=9-5:#

09:-150:4J-2-5:#90#375:103:475#-:#9-#1-9]3/-2-5:#<-6#2=639-6#6H=-9-::4H=-6#066734>6#B#

90# 1-6.410:475?# &4564# 9-# J79=2-# <-# 90# 30;-# :/71034H=-# 3/05;-# 3756:022-5:?# Q5#

<46:45;=-#04564#90#1-6.410:475#571209-R#0=:720:4H=-R#<-#90#1-6.410:475#A713>-R#J7975:041-?#

! M\('MO&%MQ\#+##

,C456.410:475# -6:# =5# ./>572F5-# 03:4A?# @5# 45A9=D# 5-1J-=DR# .01:05:# <-6# 3-5:1-6#

8=98041-6R#-6:#:1056246#0=D#2=639-6#456.410:741-6#+#9-#<40./10;2-#6-#375:103:-R#3-#H=4#

0=;2-5:-#90#/0=:-=1#<-#90#30J4:>#:/71034H=-#l#9-6#2=639-6#45:-1376:0=D#-D:-15-6#6-#

375:103:-5:#>;09-2-5:R#45<=4605:#=5-#0=;2-5:0:475#<-#90#901;-=1#-:#<-#90#.17A75<-=1#

<-#90#30J4:>#:/71034H=-?##

#G-6#375:103:4756#2=63=9041-6#.17J7H=-5:#=5-#0=;2-5:0:475#<=#J79=2-#<-#90#

30J4:>#.9-=109-#-:R#.01#3756>H=-5:R#=5-#80466-#<-#90#.1-66475#45:10.9-=109-R#H=4#.066-#

<-#V"!#B#V"K#22X;?#LC7f#9C>37=9-2-5:#<C041#0:276./>14H=-#9-#975;#<=#;10<4-5:#<-#

.1-66475R#m=6H=C0=D#09J>79-6?#G-#5C-6:#.06#9C-5:1>-#<C041#H=4#30=6-#9-#;75A9-2-5:#<-6#

.7=2756R#2046#90#80466-#<-#90#.1-66475#45:10.=9275041-?#

#LF6# H=-# 90# .1-66475# 45:10.=9275041-# <-J4-5:# 45A>14-=1-# B# 90# .1-66475#

0:276./>14H=-R#9C041#6-#<>.903-#<056#9-#6-56#<-#675#;10<4-5:#<-#.1-66475#<-63-5<05:R#

3C-6:#B#<41-#<-#9C0:276./F1-#0=D#.7=2756R#m=6H=CB#3-#H=-#90#.1-66475#45:10.=9275041-#

674:#1-<-J-5=-#>;09-#B#90#.1-66475#0:276./>14H=-?#



Va#

#

! $p'MO&%MQ\#+##

,C-D.410:475#-6:#=5#./>572F5-#.0664A?#M9#5-#2-:#-5#m-=#0=3=5-#03:4J4:>#2=63=9041-#

-:#0=3=5-#<>.-56-#>5-1;>:4H=-?#,-#<40./10;2-#-:#9-6#2=639-6#45:-1376:0=D#-D:-15-6#

6-#1-9]3/-5:R#9-#J79=2-#:/71034H=-#<4245=-?#GC-6:#B#<41-R#9-#:/710D#-:#9-6#.7=2756#

1-J4-55-5:#6.75:05>2-5:#B#9-=1#.764:475#454:409-#.01#642.9-#1-9]3/-2-5:#<-6#2=639-6#

456.410:741-6R#-:#1>:103:0:475#<=#:466=#>906:4H=-#.=9275041-?##

G722-# 75# 0# =5-# <4245=:475# <=# J79=2-# <-# 90# 30J4:># .9-=109-R# 90# .1-66475#

45:10.9-=109-#0=;2-5:-R#.06605:#<-#V"K#22X;#B#675#54J-0=#05:>14-=1#<-#V"!#22Xj?#

L-#2I2-R# 9-# 1-:7=1#<=# :466=#375m753:4A#>906:4H=-#733064755-#=5-#372.1-66475#<-6#

.7=2756R# -:# <753# =5-# 80466-# <=# J79=2-# 09J>79041-?# ,0# .1-66475# 45:10.=9275041-#

0=;2-5:-R#3-#H=4#-5:1045-#=5-#-D.=96475#<-#9C041#J-16#9C-D:>14-=1#<4#371.6#m=6H=nB#H=-#

90#.1-66475#45:10.=9275041-#674:#1-<-J-5=#>;09-#B#90#.1-66475#0:276./>14H=-?#

! O$('MO&%MQ\#UQOG$$#+##

$99-#0#9-6#2I2-6#>:0.-6#H=-#90#1-6.410:475#571209-?#G-.-5<05:#9C456.410:475#-:#

9C-D.410:475# A713>-6# 675:# <-6# .173-66=6# 03:4A6# -D4;-05:# 90# 375:103:475#<-6#2=639-6#

0<<4:4755-96?#G-90#-5;-5<1-#<-6#J0140:4756#.9=6#201H=>-6#<056#9-#J79=2-#:/71034H=-#

-:#<056#90#.1-66475#45:10.=9275041-?#'01#3756>H=-5:R#=5#J79=2-#.9=6#42.71:05:#1-5:1-#

-:#671:#<-6#.7=2756?#



Wd#

#

#

"#$%&'!DK!*!I.14';!/'!-1!&';4#&1.#,2!L,&>5'!

! ,$(#U&G%$@O(# M\U,@$\q&\%# ,C$GQ@,$Y$\%#

L$#,C&MO#+#

,0# 1>646:053-# <-6# J74-6# 0>14-55-6#6C7..76-# B# 9C>37=9-2-5:# <-# 9C041?# ,0#

3413=90:475# <-# 9C041# -5:1-:4-5:# :7=m7=16# =5-# 1-90:475# 45J-16-# 0J-3# 90# 1>646:053-?# ,0#

1>646:053-#<>.-5<#<-6#A03:-=16#H=4#-5:10J-5:#9-#.0660;-#<-#9C041#<-.=46#9C0:276./F1-#

m=6H=C0=D# 09J>79-6# .01# 9-6# J74-6# 1-6.410:741-6?# $99-# -6:# <>:-1245>-# 6-975# :1746#

27<094:>6#+##



W)#

#

•! L4245=:475#<-#9C>906:434:>#<-#90#.0174#:/71034H=-#-:#<-6#.7=2756#

•! G/05;-2-5:#<056#9-#<402F:1-#<-6#81753/479-6#

•! &AA0466-2-5:#<-6#09J>79-6#

#

%7=:-#<4245=:475#<-#9C>906:434:>#<-#90#.0174#:/71034H=-#7=#<-6#.7=2756#-5;-5<1-#

=5-#0=;2-5:0:475#<-#90#1>646:053-?#G/-e#=5#6=m-:#6045#-:#-5#8755-#605:>R#90#.0174#

:/71034H=-#-:#9-6#:466=6#.=9275041-6#.1>6-5:-5:#=5-#8755-#>906:434:>#50:=1-99-?#&J-3#

9C];-R# 9-# :466=#375m753:4A#<4245=-#-:#<753# 9C>906:434:>#<-# 90#.0174# :/71034H=-#-:#<-6#

.7=2756#-6:#27456#201H=>-?#

,0#1>646:053-#<>.-5<#0=664#<=#<402F:1-#<-6#81753/479-6?#,0#1>646:053-#0=;2-5:-#

<=105:#=5-#81753/73756:143:475#.17J7H=>-#.01#=5-#6:42=90:475#S.01#-D-2.9-R#9-#A174<#

7=#9-#(\&T?#,0#1>646:053-#0=;2-5:-#0=664#64#90#9=24F1-#<-6#81753/479-6#6-#1>:1>34:#

3722-#9716#<C=5-#45A90220:475#7=#<C=5-#033=2=90:475#<-#2=3=6?##

&#9C45J-16-R#90#1>646:053-#<4245=-#-5#306#<-#81753/7<490:0:475#45<=4:-#.01#=5-#

6:42=90:475#S.01#-D-2.9-R#-5#306#<-#1>03:475#099-1;4H=-#;10J-6T?#

,-6#.-:4:-6#J74-6#0>14-55-6#675:#0::03/>-6#0=#.01-53/E2-#.=9275041-?#$99-6#75:#

<-6# .01746# 2799-6# -:# 9-=1# <402F:1-# -6:# -66-5:4-99-2-5:# A753:475# <=# <-;1># <-#

1-2.94660;-#.=9275041-?#$99-6#.-=J-5:#6-#A-12-1#372.9>:-2-5:#-5#A45#<C-D.410:475?#

Z=05<#9-#309481-#<-6#J74-6#0>14-55-6#6-#1><=4:R#90#1>646:053-#<-J4-5:#=5#786:039-#

42.71:05:#B#9C>37=9-2-5:#<-#9C041?##

'01# -D-2.9-R# <056# 9-# 306# <-6# P'GQ# 275:1-5:# =5-# A71:-# 1>646:053-# 94>-# 0=#

1>:1>3466-2-5:#<-6#J74-6#0>14-55-6#8066-6?#L056#3-#306R#9C-D.410:475#-6:#.9=6#;I5>-#



W[#

#

H=-#9C456.410:475?#,-#.0660;-#<-#9C041#<056#9-6#81753/-6#1>:1>34-6#<755-#50466053-#B#

<-6#6484905:-6#30103:>146:4H=-6R#.-5<05:#9C-D.410:475?#

,0# :-56475#6=.-1A434-99-#-:# 9C>906:434:>#<-# 90#.0174# :/71034H=-# -:#<-6#.7=2756#

<>:-1245-5:#90#372.94053-?#,0#372.94053-#-6:#=5-#2-6=1-#<-#90#30.034:>#<C-D.056475#

<-6#.7=2756#-:#<-#90#.0174#:/71034H=-?#'01#3756>H=-5:R#.9=6#9-6#.7=2756#6-#<>.974-5:#

A0349-2-5:R#.9=6#90#372.94053-#-6:#;105<-?#&#9C45J-16-R#.9=6#49#-6:#<4AA4349-#<-#<490:-1#

9-6#.7=2756R#.9=6#-99-#-6:#A0489-?##

,-6#.17.14>:>6#>906:4H=-6#<-6#.7=2756#675:#>;09-2-5:#67=6#90#<>.-5<053-#<C=5#

6-375<#A03:-=1#+#90#:-56475#<-#6=1A03-#09J>79041-R#H=4#:-5<#B#6C7..76-1#B#90#<46:-56475#

<-6#.7=2756?#GC-6:#9-#1k9-#<=#6=1A03:05:#<-#<4245=-1#3-::-#:-56475?#G-#6=1A03:05:#-6:#

.17<=4:#B#.01:41# <=#[F2-#2746#0J05:# 90# A45#<-# 90#;1766-66-?#'7=1# 9-6#57=J-0=c5>6#

.1>20:=1>6R#9-6#09J>79-6#6C0AA0466-5:#B#3/0H=-#-D.410:475?#M9#A0=:#=5#-AA71:#0<<4:4755-9#

9716# <-# 9C456.410:475# .7=1# J04531-# 90# :-56475# <-# 6=1A03-?# G/-e# 9-6# 57=J-0=c5>6#

.1>20:=1>6R#90#1>646:053-#B#90#3413=90:475#<-#9C041#-6:#<753#.9=6#42.71:05:-#H=-#3/-e#

9-6# 57=J-0=c5>6# B# :-12-?#G-::-# 456=AA46053-# 1-6.410:741-# 6C0..-99-# 9-# 6E5<172-#<-#

<>:1-66-#1-6.410:741-#04;=r?#

! NQ,@Y$(#$%#G&'&GM%$(#O$('MO&%QMO$(#+##

,0#H=05:4:>#<C041#456.41>-#-:#-D.41>-#J014-#6=4J05:#9-6#375<4:4756#H=4#-5:7=1-5:#90#

1-6.410:475?# '01# 3756>H=-5:R# 75# .-=:# 2-6=1-1# <4J-16# J79=2-6# 1-6.410:741-6?# ,-6#

372845046756# <-6# J79=2-6# 1-6.410:741-6R# 0..-9>-6# 30.034:>6# 1-6.410:741-6R# 1>JF9-5:#

9C>:0:#1-6.410:741-?##



W*#

#

a)! Volumes respiratoires : 

M';%&';!
+1-'%&;!0,N'22';!

F';>&#4.#,2!
O,00'! "'00'!

N79=2-#37=105:#

SNGT#
"dd2,# "dd2,#

Z=05:4:>#<C041#456.41>-#7=#-D.41>-#B#

3/0H=-#1-6.410:475R#0=#1-.76?#

N79=2-#<-#1>6-1J-#

456.410:741-#SNOMT#
*#)dd2,# )#add2,#

Z=05:4:>#<C041#H=4#.-=:#I:1-#456.41>-#0J-3#

=5#-AA71:#0.1F6#=5-#456.410:475#37=105:-#

N79=2-#<-#1>6-1J-#

-D.410:741-#SNO$T#
)#[dd2,# Vdd2,#

Z=05:4:>#<C041#H=4#.-=:#I:1-#-D.41>-#0J-3#

=5#-AA71:#0.1F6#=5-#-D.410:475#37=105:-#

N79=2-#1>64<=-9#

SNOT#
)#[dd2,# )#)dd2,#

Z=05:4:>#<C041#H=4#1-6:-#<056#9-6#.7=2756#

0.1F6#=5-#-D.410:475#A713>-#

b)! Capacités respiratoires : 

M';%&';!
+1-'%&;!0,N'22';!

F';>&#4.#,2!
O,00'! "'00'!

G0.034:>#.=9275041-#

:7:09-#SG'%T#
!#ddd2,# K#[dd2,#

Z=05:4:>#20D4209-#<C041#375:-5=-#<056#

9-6#.7=2756#0.1F6#=5#-AA71:#456.410:741-#

20D4209#+#

G'%#i#NG#s#NOM#s#NO$#s#NO#

G0.034:>#J4:09-#SGNT# K#Wdd2,# *#)dd2,#

Z=05:4:>#20D4209-#<C041#H=4#.-=:#I:1-#

-D.41>-#0.1F6#=5#-AA71:#456.410:741-#

20D4209#+#

GN#i#NG#s#NOM#

G0.034:>#456.410:741-#

SGMT#
*#!dd2,# [#Kdd2,#

Z=05:4:>#20D4209-#<C041#H=4#.-=:#I:1-#

456.41>-#0.1F6#=5-#-D.410:475#571209-#+#

GM#i#NG#s#NOM#

G0.034:>#1>64<=-99-#

A753:4755-99-#SGOUT#
[#Kdd2,# )#Wdd2,#

N79=2-#<C041#H=4#1-6:-#<056#9-6#.7=2756#

0.1F6#=5-#-D.410:475#571209-#+#

GOU#i#NO$#s#NO#



WK#

#

#

G-6#J09-=16#.-=J-5:#J014-1#-5#A753:475#<=#6-D-R#<-#90#:0499-#-:#<-#90#A712-#./E64H=-#

<-#9C45<4J4<=?##

#

"#$%&'!DP!*!=>G501!;N2.G5.#H%'!/';!@,-%0';!'.!>141>#.5;!&';4#&1.,#&'!

c)! Espace mort :  

@5-#.01:4-#<-#9C041#456.41>#1-2.94:#9-6#375<=4:6#<-#90#e75-#<-#375<=3:475#-:#5-#

375:148=-#m02046#0=D#>3/05;-6#;0e-=D#<056#9-6#09J>79-6?#,-#J79=2-#<-#3-6#375<=4:6R#

H=4#3756:4:=-#9C-6.03-#271:#050:724H=-R#6-#64:=-#/084:=-99-2-5:#B#-5J4175#)"d2,#3/-e#

=5#/722-?#G-::-#J09-=1#0=;2-5:-#9716#<C=5-#456.410:475#.17A75<-?#

L753#6=1#"dd2,#<-#NG#6-=9-2-5:#*"d2,#-6:#<><4>#B#90#J-5:490:475#09J>79041-?#

,0#2-6=1-#<-6#J79=2-6#-:#30.034:>#1-6.410:741-#-6:#-AA-3:=>#.01#=5#:-6:#<-#6.4172>:14-?#

! t'O$@N$(# UQ\G%MQ\\$,,$(#

O$('MO&%QMO$(#+##

#,-#:-6:#<-#6.4172>:14-#0#.7=1#8=:#<C>J09=-1#9-6#.-1:-6#A753:4755-99-6#1-6.410:741-6#

-:#<-#6=4J1-#9C>J79=:475#<-#3-1:045-6#2090<4-6#1-6.410:741-6?#Q5#.-=:#09716#<>:-1245-1#



W"#

#

64#=5-#.5-=27.0:/4-#-6:#786:1=3:4J-#7=#1-6:143:4J-?#L056#9-#306#<C=5-#.5-=27.0:/4-#

786:1=3:4J-R#75#0=10#=5-#0=;2-5:0:475#<-#90#1>646:053-#<-6#375<=4:6#0>14-56?#$:#<056#

3-9=4# <C=5-# .5-=27.0:/4-# 1-6:143:4J-R# 75# 3756:0:-# =5-# <4245=:475# <-# 90# 30.034:>#

.=9275041-#:7:09-?#

G-#:-6:#.-12-:#<C714-5:-1#9-#<40;576:43?#'7=1#099-1#.9=6#9745#<056#9-#<40;576:43#75#J0#

2-6=1-1#9-6#<>84:6#<-#;0e#+##

•! G0.034:>#J4:09-#A713>-#SGNUT#2-6=1-#90#H=05:4:>#<-#;0e#-D.=96>-#9716H=C=5-#

.-16755-#A04:#=5-#456.410:475#A713>-#6=4J4-#<C=5-#-D.410:475#A713>-?#

•! N79=2-#-D.410:741-#20D4209#6-375<-#SN$Y(T#<>:-1245-#9-#J79=2-#<C041#-D.41>#

<=105:# 90#)F1-#6-375<-#<-# 9C>.1-=J-?#,-6#6=m-:6#60456#.-=J-5:#-D.41-1#-5#)#

6-375<-#-5J4175#V"u#<-#9-=1#GNU?#

,-#10..71:#N$Y(vGNU#-6:#9-#10..71:#<-#%4AA-5-0=?#,-6#.-16755-6#0::-45:-6#<-#

2090<4-6#786:1=3:4J-6#-D.41-5:#27456#<-#V"u#<-#9-=1#GNU#-5#)#6-375<-#375:1041-2-5:#

B#3-=D#67=AA105:#<-#2090<4-6#1-6:143:4J-6#H=4#-D.41-5:#.9=6#<-#V"u#<-#9-=1#GNU#-5#)#

6-375<-?#

#L-#.9=6R#75#.-=:#<>:-1245-1#9-#<>84:#20D4209#-D.410:741-?#G-90#3711-6.75<#B#90#

H=05:4:># :7:09-# <-# ;0e# 456.41>-# -:# -D.41>-# -5# )# 245=:-# S,v245TR# 0=# 37=16# <-#

27=J-2-5:6#1-6.410:741-6#<C02.94:=<-#571209-?#Q5#78:4-5:#3-#J79=2-#-5#2=9:4.9405:#9-#

J79=2-# 37=105:# .01# 9-# 57281-# <-# 1-6.410:475# .01#245=:-R# 75# .019-# <-# A1>H=-53-#

1-6.410:741-?##

(=..76756#H=-#9-#J79=2-#-D.41>#B#3/0H=-#3E39-#1-6.410:741-#674:#<-#"dd2,#-:#

H=-#90#A1>H=-53-#1-6.410:741-#674:#<-#)[#3E39-6v245?#,-#J79=2-#:7:09#671:05:#<=#.7=275#

B#3/0H=-#245=:-#-6:#<753#<-#"dd#D#)[#i#!#,?#GC-6:#9-#<>84:#J-5:490:741-?##



W!#

#

#G-.-5<05:R# 90# :7:094:>#<-# 9C041# 456.41>-#5C0::-45:# .06# 9-# 372.01:42-5:#;0e-=D#

09J>79041-#7f#6-#A75:#9-6#>3/05;-6#;0e-=D?#(=1#9-6#"dd#2,#45/09>6R#)"d#2,#1-6:-5:#

<056#9C-6.03-#271:#050:724H=-?#Q5#0#<753#*"d#2,#<C041#A1046#H=4#0114J-5:#<056#90#

e75-#<C>3/05;-6#;0e-=DR#3-#<>84:#-6:#0..-9>#J-5:490:475#09J>79041-?##

P4-5#H=-#90#H=05:4:>#<C041#0114J05:#<056#90#e75-#<C>3/05;-#;0e-=D#674:#<C-5J4175#

*"d#2,#.7=1#=5#6=m-:#6045?#G-90#5-#64;54A4-#.06#H=-#9-6#*"d#2,#.01:434.-5:#1>-99-2-5:#

0=D#>3/05;-6?#'7=1#0<2-::1-#H=-#9-6#*"d#2,#.01:434.-5:R#49#A0=<104:#H=-#:7=:-6#9-6#

09J>79-6#1-^74J-5:#<-#9C041#-:#H=C-99-6#674-5:#:7=:-6#3711-3:-2-5:#.-1A=6>-6?#Q1#3-#5C-6:#

.06#9-#306R#9-6#09J>79-6#209#J-5:49>-6#7=#456=AA46022-5:#.-1A=6>-6#5-#.01:434.-5:#.06#

0=D#>3/05;-6#;0e-=D?#Q5#.019-#<C-6.03-#271:#./E64797;4H=-?#G-:#-6.03-#.-=:#I:1-#

8-0=37=.#.9=6#42.71:05:#3/-e#9-6#.-16755-6#.71:-=6-6#<C=5-#0AA-3:475#81753/4H=-?##

#

"#$%&'!D)!*!Q'4&5;'2.1.#,2!/';!/5;5H%#-#6&';!/%!&144,&.!@'2.#-1.#,2R4'&L%;#,2!

G-6#<>6>H=49481-6#<=#10..71:#J-5:490:475#v#.-1A=6475#675:#B#.1-5<1-#-5#372.:-?#

M96#m7=-5:#=5#1k9-#42.71:05:#<056#9-6#:17=89-6#786:1=3:4A6?##



WV#

#

D.! Échanges gazeux : 

'-5<05:#90#1-6.410:475R#0=#54J-0=#<-6#09J>79-6R#9C7DE;F5-#-5:1-#<056#9-#605;#

-:#9-#<47DE<-#<-#301875-#-5#671:#;1]3-#0=#2>305462-#<-#<4AA=6475?##

G-::-#<4AA=6475#B#:10J-16#9-6#:466=6#-6:#<>314:-#.01#90#974#<-#U43b?#G-::-#974#>:0894:#

H=-#9-#<>84:#<-#:1056A-1:#<C=5#;0e#B#:10J-16#=5-#37=3/-#<-#:466=#-6:#.17.71:4755-9#B#

90#6=1A03-#<-#3-::-#37=3/-#04564#H=CB#90#<4AA>1-53-#<-#.1-66475#.01:4-99-#<=#;0e#-5:1-#

9-6#[#A03-6R#-:#45J-16-2-5:#.17.71:4755-9#B#9C>.0466-=1#<-#:466=?##

'7=1#1>6=2-1R#49#E#0#*#A03:-=16#H=4#45A9=-53-5:#90#<4AA=6475#+#

•! ,C>.0466-=1#-:#90#6=.-1A434-#<-#90#2-28105-#09J>79730.499041-#

•! ,-6#;10<4-5:6#<-#.1-66475#.01:4-99-#-:#9-6#679=8494:>6#<-6#;0e#

•! ,-#37=.90;-#J-5:490:475c.-1A=6475#

! $'&M(($@O#$%#(@'$OUMGM$#L$#,&#Y$YPO&\$#

&,N$Q,QG&'M,,&MO$#+#

#L056#9-6#.7=2756#60456R#90#2-28105-#09J>79730.499041-#5-#2-6=1-#H=-#<-#dR"#

B#)=2#<C>.0466-=1R#<42-56475#4<>09-#.7=1#90#<4AA=6475?#$:#90#6=.-1A434-#<-6#09J>79-6#

.=9275041-6#-6:#422-56-R#-5J4175#ad2w#3/-e#=5#6=m-:#6045?#

P4-5#6x1R#<056#3-1:045-6#.0:/797;4-6#90#6=.-1A434-#<-#90#80114F1-#;0ec605;#-6:#

A71:-2-5:#1><=4:#S.5-=27.0:/4-R#g<F2-#.=9275041-R#:=2-=16R#:0803_T?#



WW#

#

! jO&LM$\%# L$# 'O$((MQ\# '&O%M$,,$# $%#

(Q,@PM,M%$#L$(#j&y#+#

#

"#$%&'!D:!*!Q'4&5;'2.1.#,2!/';!/#LL5&'2.';!4&';;#,2;!-,&;!/'!-1!&';4#&1.#,2!

#

,-6#>3/05;-6#;0e-=D#6C7.F1-5:#.01#642.9-#<4AA=6475#.0664J-#B#:10J-16#9-6#:466=6R#

67=6# 9C45A9=-53-# <-# 90# <4AA>1-53-# <-# .1-66475# .01:4-99-R# <-# .01:# -:# <C0=:1-# <-# 90#

2-28105-#:466=9041-?#

,-#;10<4-5:#<-#.1-66475#.01:4-99-#<-#9CQ[#-6:#>9-J>#S!d#22X;T#<-#.01:#-:#<C0=:1-#

<-#90#2-28105-#09J>79730.499041-?#G722-#75#.-=:#J741#6=1#90#A4;=1-R#90#'Q[#<056#9-#

605;#<>67DE;>5>#<-6#01:F1-6#.=9275041-6#5C-6:#H=-#<-#Kd#22X;R#.01#10..71:#B#=5-#



Wa#

#

.1-66475# .01:4-99-# <-# )dK# 22X;# <056# 9-6# 09J>79-6?# '01# 3756>H=-5:R# 9CQ[# <4AA=6-#

10.4<-2-5:#<-6#09J>79-6#0=#605;?#,C>H=49481-#-6:#0::-45:#-5#dR["6?##

,-#<47DE<-#<-#301875-#<4AA=6-#-5#6-56#45J-16-R#9-#;10<4-5:#<-#3753-5:10:475#-6:#

8-0=37=.#.9=6#A0489-R#-5J4175#"#22X;?#Y09;1>#3-90R#90#H=05:4:>#<-#;0e#>3/05;>#-6:#

4<-5:4H=-?#,0#104675#-6:#H=-#90#679=8494:>#<=#GQ[#-6:#[d#A746#6=.>14-=1#B#3-99-#9CQ[?#

! N$\%M,&%MQ\#'$OU@(MQ\#+#

#G-#37=.90;-#J-5:490:475#SH=05:4:>#<-#;0e#0::-4;505:#9-6#09J>79-6T#-:#90#.-1A=6475#

S9C>37=9-2-5:#605;=45#<056#9-6#30.499041-6#4114;=05:#9-6#09J>79-6T#-6:#-66-5:4-99-#B#90#

1-6.410:475?# '7=1# H=-# 9-6# >3/05;-6# ;0e-=D# 674:# 20D42=2R# 3-# 37=.90;-# <74:# I:1-#

4545:-1172.=-?##

! %O&\('QO%#L$(#j&y#L&\(#,$#(&\j#+#

,C7DE;F5-#-6:#:1056.71:>#<056#9-#605;#.01#=5#<7=89-#2>305462-#+#

•! ,4>#B#9C/>27;97845-#SX8T#B#9C45:>14-=1#<-6#>1E:/173E:-6#SaWR"u#<=#:1056.71:#<-#

9C7DE;F5-T#

•! (7=6#A712-#<4667=:-#<056#9-#.90620R#2046#-5#H=05:4:>#A0489-#S)R"u#-5J4175T#

.=46H=-#60#679=8494:>#-6:#A0489-#

#

,C/>27;97845-#-6:#372.76>-#<-#H=0:1-#3/045-6#.79E.-.:4<4H=-6R#<75:#3/03=5-#

-6:#94>-#B#=5#;17=.-2-5:#/F2-#375:-505:#=5#0:72-#<-#A-1?#



ad#

#

#

"#$%&'!D<!*!Q'4&5;'2.1.#,2!0,-5>%-1#&'!'.!KF!/'!-3G50,$-,6#2'!

G722-# 9C7DE;F5-#6-# 94-#0=D#0:72-6#<-# A-1R# 3/0H=-#279>3=9-#<C/>27;97845-#

.-=:#6-#372845-1#B#H=0:1-#279>3=9-6#<C7DE;F5-R#-5#=5#.173-66=6#10.4<-#-:#1>J-16489-?#

#

#

G-::-# 37284504675# 7DE;F5-c/>27;97845-# 6C0..-99-# 7DE/>27;97845-?# $:# 90#

<4667340:475#<-#3-::-#37284504675#<755-#X8#1><=4:#0..-9>-#<>67DE/>27;97845-?#

L056#=5#.1-24-1#:-2.6R#9C7DE;F5-#6-#<4667=:#<056#9-#.90620#.=46R#6-#<4AA=6-#

<056#9-6#/>20:4-6#.7=1#6C=541#B#9C/>27;97845-?#G-::-#37284504675#-6:#60#A712-#<-#

:1056.71:#-:#<-#1>6-1J-?#,-#.90620#m7=-#=5#1k9-#03:4A#<-#9404675#0=D#3-99=9-6?#,716#

<C=5-#7DE;>57:/>10.4-R#3C-6:#90#H=05:4:>#<4667=:-#<CQ[#H=4#6-#:17=J-#0=;2-5:>-?#

,716H=-#90#)F1-#279>3=9-#<CQ[#6-#94-#0=#A-1R#90#279>3=9-#<CX8#3/05;-#<-#A712-?#

G-#3/05;-2-5:#<-#375A4;=10:475#9=4#.-12-:#<-#30.:-1#.9=6#046>2-5:#90#[F2-#279>3=9-#

<CQ[R# -:#04564# <-#6=4:-# m=6H=CB# 90#K
F2-?#Q5#.019-# <-#60:=10:475#<-#X8R#<-#)#B#*#

X8#s#Q[########X8Q[#

SX8#1><=4:-T# # SQDE/>27;97845-T#

#



a)#

#

279>3=9-6# <CQ[# 75# 0# =5-# 60:=10:475# .01:4-99-# -:# B# K#279>3=9-6# <CQ[# 75# .019-# <-#

60:=10:475#:7:09-?##

G-# 3/05;-2-5:# <-# 375A7120:475# A753:4755-# <056# 9-6# [# 6-56R# 90# <4667340:475#

<C=5-#279>3=9-#<CQ[#A03494:-#90#6=4J05:-?#,C0AA454:>#<-#9CX8#.7=1#9CQ[#J014-#6=4J05:#9-#

<-;1>#<-#60:=10:475R#3-#H=4#1-5<#9C7.>10:475#<-#9404675#-:#<4667340:475#:1F6#-AA4303-?#

#

"#$%&'!DA!*!S,%&6'!/31;;,>#1.#,2T/#;;,>#1.#,2!/'!-3,?N$U2'!V!-3G50,$-,6#2'!

,-# .7=13-5:0;-# <-# 60:=10:475# <-# 9C/>27;97845-# -5# 7DE;F5-# S(0Q[T# <>.-5<#

-66-5:4-99-2-5:#<-#90#H=05:4:>#<CQ[#<4667=6R#<753#<-#90#'Q[#<=#605;?#

,0#37=18-#34c<-66=6#1-.1>6-5:-#(0Q[#-5#A753:475#<-#90#'Q[R#3-::-#37=18-#0#=5-#

A712-#64;27z<-#-5#104675#<-6#.17.14>:>6#<-# 9CX8#S90# A713-#<-# 9404675#<-# 9CQ[#J014-#

6=4J05:#9-#<-;1>#<-#60:=10:475T#+#

•! &#)dd#22X;#S605;#01:>14-9TR#9CX8#-6:#.1-6H=-#.9-45-2-5:#60:=1>-#SaWuT#<CQ[#



a[#

#

•! &#Kd#22X8#S605;#J-45-=DT#<753#'Q[# A0489-R# 9CX8#-6:#27456#60:=1>-#SV"uT#

<CQ[#

#

$5#306#<C03:4J4:>#./E64H=-#45:-56-R#90#'Q[#80466-#<056#9-6#:466=6R#-:#9CX8#.-=:#

A7=1541# m=6H=CB#Wdu#<-#675#Q[?#L-#2I2-R# 90#J-5:490:475#-:# 90#3413=90:475#605;=45-#

6C033174:#<753#066=1-5:#=5-#37567220:475#<CQ[#.9=6#42.71:05:-?#

,716#<C0AA-3:475#.=9275041-#90#'Q[#-6:#<4245=>-#<x#B#=5-#20=J046-#J-5:490:475#

7=# =5# <>A434:# <-6# >3/05;-6# ;0e-=DR# 3C-6:# 3-# H=C75# 0..-99-# 9C/E.7D4-# <C714;45-#

1-6.410:741-?#G-::-#'Q[#.-=:#0=664#I:1-#<4245=>#-5#09:4:=<-?#M9#5CE#0#.06#<-#27<4A430:475#

<-#90#H=05:4:>#<CQ[#<056#9-#605;#:05:#H=-#90#'Q[#5-#<-63-5<#-5#<-667=6#<-#!d#

22X;?#

LC0=:1-6#J0140:4756#675:#.766489-6#+#

•! XE.7D4-#<-6#05>24-6#+#'0Q[#571209#2046#90#3753-5:10:475#X8#-6:#1-<=4:-#<753#

90#30.034:>#<-#:1056.71:#-6:#1><=4:-#-99-c0=664?#

•! XE.7D4-# <C714;45-# 3413=90:741-#+# 109-5:466-2-5:# 7=# 011I:# <-# 90# 3413=90:475#

605;=45-?#

•! XE.7D4-#/46:7:7D4H=-#+#9-6#3-99=9-6#<-#9C71;05462-#675:#4530.089-6#<C=:4946-1#9CQ[?#

•! ,C7DE301875462-#+#674:#45:7D430:475#.01#9-#2757DE<-#<-#301875-#SGQT?#,-#GQ#

0#=5-#0AA454:>#[dd#A746#6=.>14-=1-#B#3-99-#<-#9CQ[?#Q5#0#<753#=5#<>.903-2-5:#

<-#90#37=18-#<-#<4667340:475#J-16#90#;0=3/-?#

#

M9# E#0#0=664#<-6# A03:-=16#H=4#.-=J-5:#27<4A4-1# 9C0AA454:>#<-# 9CQ[#.7=1#X8#+#

0=;2-5:0:475#<-#90#'0GQ[R#<-#9C034<4:>R#<-#90#:-2.>10:=1-#7=#<-#90#.17<=3:475#<-#

[c*#<4./76./7;9E3>10:-#.01#9-6#;978=9-6#17=;-6?#



a*#

#

! %O&\('QO%#L@#LMQpoL$#L$#G&OPQ\$#SGQ[T#

,-#GQ[#-6:#J>/43=9>#.01#9-#605;#<-#:1746#A0^756#<4AA>1-5:-6#+##

•! (7=6# A712-# <-# ;0e# <4667=6# <056# 9-# .90620# S<-V# B# )duTR# 679=8494:># .9=6#

42.71:05:-#<=#GQ[#372.01>#B#9CQ[#<753#49#E#0#.9=6#<-#GQ[#H=-#<CQ[#<4667=6#

<056#9-#.90620?#

•! (7=6#A712-#372845>-#B#9CX8#S=5#.-=#.9=6#<-#[duTR#9-#GQ[#6-#94-#B#90#;97845-#

-:#575#B#9C/F2-#3722-#9CQ[#.7=1#<755-1#90#3018/>27;97845-#+#

#

L=# A04:# <C=5-# 0AA454:># .9=6# 42.71:05:-#<-#GQ[# .7=1# 9CX8# 372.01>#B# 9CQ[?# &4564# 90#

948>10:475#Q[#A0J7146-#90#30.:0:475#<-#GQ[#.01#9CX8?#

#

•! (7=6#A712-#<C4756#843018750:-#<056#9-#.90620#S-5J4175#VduT#+#90#.9=.01:#<-6#

279>3=9-6#<-#GQ[#H=4#-5:1-5:#<056#9-#.90620#.>5F:1-5:#10.4<-2-5:#<056#9-6#

>1E:/173E:-6?#GC-6:#<-<056#H=-#9-#GQ[#-6:#:1056A712>#-5#XGQ*
c?##

#

,0# 1>03:475# 6-# A04:# 0=664# <056# 9-# .90620#2046# 84-5# .9=6# 9-5:-2-5:R# 3-::-#

<4AA>1-53-#J4-5:#<-#90#.1>6-53-#<056#9-#605;#<C=5-#-5eE2-#+#9C05/E<106-#3018754H=-?#

G-::-#-5eE2-#30:09E6-#<-#2054F1-#1>J-16489-#90#375J-16475#<=#GQ[#-:#<-#9C-0=#-5#

034<-#3018754H=-?##

#,-6#4756#Xs#033=2=9>6#<056#9-6#;978=9-6#17=;-6#6-#94-5:#B#9CX8?#,0#948>10:475#

<-#9CQ[#A03494:>-#90#1-30.:=1-#<-6#4756#Xs#.01#9CX8?#,-#GQ[#-:#9-6#4756#X
s#6-#372845-5:R#

<-#A0^75#1>J-16489-R#B#<-6#64:-6#<-#9CX8#<4AA>1-5:6#<-#3-=D#<-#90#A4D0:475#<-#9CQ[R#3-#

GQ[#s#X8###X8GQ[#

#

GQ[#s#X[Q###X[GQ*##!Xs#s#XGQ*
c#

#



aK#

#

H=4#-5:1045-#=5-#27<4A430:475#<-#6:1=3:=1-#<-#9CX8?#G-::-#27<4A430:475#J0#<4245=-1#675#

0AA454:>#.7=1#9CQ[?#

# M5J-16-2-5:R# 90#'Q[#<056#9-6#.7=2756#7=#9-6#:466=6#45A9=-#6=1# 9C0AA454:>#<-6#

279>3=9-6#<-#GQ[#.7=1#9CX8#+#3C-6:#9C-AA-:#X09<05-?#

#,-6#-AA-:6#P7/1#-:#X09<05-#375:148=-5:#-5#/012754-#B#A03494:-1#90#948>10:475#<-#

9C7DE;F5-# <056# 9-6# :466=6#-:# 90# 30.:=1-#<=#<47DE<-#<-# 301875-# .01# 9-# 605;?#,-6#

./>572F5-6#6C45J-16-5:#<056#9-6#.7=2756?#

! $Z@M,MPO$#&GMLQcP&(MZ@$#+##

#,-#:1056.71:#<=#GQ[#-D-13-#=5-#03:475#42.71:05:-#6=1#9C>H=49481-#034<7c8064H=-#

<=#605;#-:#<-#9C-56-289-#<-#9C71;05462-?#,-#.7=275#>94245-#=5-#;105<-#H=05:4:>#

<C034<-# 3018754H=-# :7=6# 9-6# m7=16# 372.010:4J-2-5:# 0=# 1-45?# '01# 3756>H=-5:R# -5#

27<4A405:#90#J-5:490:475#09J>79041-R#-:#.01#9C>942450:475#<=#GQ[R#9C71;05462-#204:146-#675#

>H=49481-#034<7#8064H=-?##

! O$j@,&%MQ\#L$#,&#O$('MO&%MQ\#+##

L-6# ;17=.-6# <-# 5-=175-6# <=# :1753# 3>1>8109R# 1066-289>6# -5# 0206# 5722>6#

57E0=DR# 066=1-5:# 90# 3771<450:475# <-6# 2=639-6# 6H=-9-::4H=-6# <-# 90# J-5:490:475#

.=9275041-?#'9=6#.1>346>2-5:R#3-6#57E0=D#6-#64:=-5:#<056#9-#8=98-#103/4<4-5R#7f#496#

U712-5:#9-#3-5:1-#1-6.410:741-#8=98041-R#-:#<056#9-#.75:R#496#A712-5:#9-#3-5:1-#1-6.410:741-#

<=#.75:?#$56-289-R#G-6#57E0=D#A712-5:#9-#3-5:1-#1-6.410:741-?#L-6#2>305462-6#<-#

90#1>;=90:475#<-#90#J-5:490:475#.=9275041-#5-#675:#.06#-5371-#.9-45-2-5:#>9=34<>6?##

#,-6#57E0=D#<=#8=98-#103/4<4-5#6-#1>.01:466-5:#-5#[#;17=.-6#<-#5-=175-6?#,-#

;17=.-#1-6.410:741-#<71609R#jOLR#-6:#3756:4:=>#<-#5-=175-6#<75:#9-6#A481-6#-AA>1-5:-6#



a"#

#

455-1J-5:# 9-6# 2=639-6# 456.410:741-6?# M9# -6:# 1-6.756089-# <=# 1E:/2-# <-# 806-# <-# 90#

1-6.410:475?#M9#>:0894:#>;09-2-5:#<-6#3755-D4756#0J-3#9-#<-=D4F2-#;17=.-?#,-#;17=.-#

1-6.410:741-#J-5:109#SjONT#375:4-5:#<-6#5-=175-6#456.410:741-6#-:#-D.410:741-6?#,-#jON#

<755-#<753#9-6#45A9=D#5-1J-=D#5>3-66041-#B#9C456.410:475#-:#B#9C-D.410:475?#,-#jON#-6:#

0..-9>#-5#1-5A71:#-5#306#<-#8-6745#0331=#<-#90#J-5:490:475?#M9# 45:-1J4-5:#.9=6#<056#

1-6.410:475#A713>-?#

#,C02.94:=<-#1-6.410:741-#-6:#<>:-1245>-#6-975#90#A1>H=-53-#<-6#45A9=D#-5J7E>6#

<=#3-5:1-#1-6.410:741-#0=D#5-=175-6#27:-=16#H=4#1>;466-5:#9-6#2=639-6#1-6.410:741-6?#

'9=6#90#6:42=90:475#-6:#45:-56-R#.9=6#9-#57281-#<C=54:>6#27:143-6#-D34:>-6#-6:#;105<#

-:# .9=6# 9-6# 375:103:4756# <-6# 2=639-6# 1-6.410:741-6# 675:# 45:-56-6?# ,0# A1>H=-53-#

1-6.410:741-R#H=05:#B#-99-R#<>.-5<#<-#90#<=1>-#<-#9C03:475#<=#3-5:1-#456.410:741-#7=R#

45J-16-2-5:R#<-#90#10.4<4:>#<-#675#<C4503:4J0:475?###

! U&G%$@O(#M\U,@&\%#(@O#,&#UO$Z@$\G$#$%#

,C&Y',M%@L$#O$('MO&%QMO$(#+#

#,0#A1>H=-53-#-:#9C02.94:=<-#1-6.410:741-#J014-5:#6-975#9-6#8-67456#<-#9C71;05462-?#

,-6#3-5:1-6#1-6.410:741-6#<=#8=98-#103/4<4-5#675:#6-56489-6#B#<-6#6:42=94#S-D34:0:-=16#

7=#45/484:-=16T#

#,-6#[#.14534.0=D#64;50=D#<-#372205<-#-5:104505:#=5-#0=;2-5:0:475#<-# 90#

J-5:490:475# 675:# =5-# 80466-# <-# 90# '0Q[# 7=# =5-# 0=;2-5:0:475# <-# 90# '0GQ[?# ,-6#

1>3-.:-=16#H=4#1>0;466-5:#B#3-6#A9=3:=0:4756#3/424H=-6R#0..-9>6#3/42471>3-.:-=16R#6-#

<4J46-5:#-5#[#;105<6#;17=.-6#+#

•! ,-6#3/42471>3-.:-=16#3-5:10=D?##

•! ,-6#3/42471>3-.:-=16#.>14./>14H=-6?##



a!#

#

#

"#$%&'!DC!*!I.14'!/'!-1!&5$%-1.#,2!/'!-1!JS7D!

#

#,0# 'GQ[# 1-.1>6-5:-# 9-# 6:42=9=6# 9-# .9=6# 42.71:05:# <056# 9C>J79=:475# <-# 90#

A1>H=-53-#-:#<-#90#.17A75<-=1#<-#90#J-5:490:475#.=9275041-?#,-#3-5:1-#1-6.410:741-#-6:#

:1F6#6-56489-#0=D#J0140:4756#<-6#54J-0=D#<-#<47DE<-#<-#301875-#+#=5-#0=;2-5:0:475#

24542-#<-#90#'GQ[#.-=:#S<-#9C71<1-#<-#"#22X;T#2=9:4.94-1#.01#<-=D#90#A1>H=-53-#

1-6.410:741-?#,-#2>305462-#<-#1>;=90:475#-6:#-66-5:4-99-2-5:#A75<>#6=1#9-6#J0140:4756#

<-#3753-5:10:4756#<-6#4756#Xs#94>-6#B#90#<4667340:475#<-#9C034<-#3018754H=-?#G722-#

9-#GQ[#<4AA=6-#A0349-2-5:#B#:10J-16# 90#80114F1-#/>20:7c-53>./094H=-R# 90#1>03:475#<-#



aV#

#

<4667340:475#.17<=4:#=5-#033=2=90:475#<-#Xs#<056#9-#94H=4<-#3>./097c103/4<4-5#S,GOT?#

,-#,GO#5-#375:4-5:#.06#<-#.17:>45-6#H=4#.7=1104-5:#:02.755-1#9C0=;2-5:0:475#7=#90#

<4245=:475#<-#90#3753-5:10:475#Xs#466=6#<-#9C034<-#3018754H=-#SX[GQ*#"#XGQ*
c#s#XsT?#

'01#3756>H=-5:R# 9-6#A9=3:=0:4756#<=#.X#<056#9-#,GO#3756:4:=-5:# 90#2-6=1-#90#.9=6#

-D03:-#<-6#J0140:4756#<-#90#'GQ[?#

M9# A0=:# H=-# 90# '0Q[# :728-# 0=c<-667=6# <-# !d# 22X;# .7=1# H=-# 9-6#

3/>271>3-.:-=16#-5J74-5:#0=D#5-=175-6#456.410:741-6#<=#8=98-R#<-6#45A9=D#0AA>1-5:6R#

H=4#-5:1045-175:#9C0=;2-5:0:475#1>A9-D-#<-#90#J-5:490:475?##

E.! Gaz du sang 

! N&,$@O(#@(@$,,$(#+#

,-#.1>9FJ-2-5:#<-#605;#01:>14-9#.-12-:#90#2-6=1-#<-#90#'0Q[R#<-#90#'0GQ[R#<=#.X#

-:#<-#90#3753-5:10:475#-5#4756#843018750:-6?##

! N&,$@O(#\QOY&,$(#+#

•! .X#+#VR*"#{#VRK"#

•! '0Q[#+#|#Wd#22X;#

•! '0GQ[#+#*"#B#K"#22X;#

•! XGQ*
c#+#[[#B#[!#22X;#

#

,0# '0Q[# -:# 90# '0GQ[# <>.-5<-5:# <-# 90# :-2.>10:=1-# 3-5:109-# <=# 6=m-:?# '01#

3756>H=-5:# 90# :-2.>10:=1-#<74:#I:1-# 45<4H=>-#6E6:>20:4H=-2-5:#6=1# 9-#.1>9FJ-2-5:#

0A45#H=C=5-#3711-3:475#674:#0..71:>-#9716#<=#1-5<=#<=#1>6=9:0:?#@5-#:-2.>10:=1-#>9-J>-#



aW#

#

6C03372.0;5-#<C=5-#0=;2-5:0:475# <-# 90#.1-66475#;0e-=6-#+#-5# 306#<-# A4FJ1-# 9-6#

.1-664756#6-175:#67=6c-6:42>-6#6C49#5CE#0#.06#<-#3711-3:475?#

,0#'0Q[#<>.-5<#0=664#<-# 90# A103:475#<C7DE;F5-#<056# 9-6#;0e# 456.41>6?#P4-5#

.1>346-1#64#9-#.1>9FJ-2-5:#0#>:>#A04:#-5#041#028405:#7=#67=6c7DE;F5-?#

#,0#(0Q[#.7=1#=5-#'0Q[#<-#)dd#22X;R#-6:#<-#aVu#S605;#01:>14-9TR#.7=1#=5-#

'0Q[#<-#Kd#22X;R#90#(0Q[#-6:#<-#V"u#S605;#J-45-=DT?#

! N&OM&%MQ\(#'&%XQ,QjMZ@$(#+#

,C/E.7D4-#6-#:10<=4:#.01#=5-#456=AA46053-#<C7DE;F5-#0=#54J-0=#3-99=9041-R#09716#

H=-#9C/E.7D>24-#<>64;5-#=5-#456=AA46053-#0=#54J-0=#<=#605;#01:>14-9?##

M9#.-=:#E#0J741#.9=64-=16#714;45-6#B#9C/E.7D4-R#-99-6#75:#<>mB#>:>#>J7H=>-6#-5#0275:?#

,0#'0GQ[#-6:#=5#875#201H=-=1#<-#90#J-5:490:475#09J>79041-#+#

•! XE.7J-5:490:475#-5:1045-#/E.-130.54-#"#0=;2-5:0:475#<-#90#'0GQ[#

•! XE.-1J-5:490:475#-5:1045-#/E.730.54-#"#<4245=:475#<-#90#'0GQ[#

! %OQ@P,$(#L$#,C$Z@M,MPO$#&GMLQcP&(MZ@$#+##

#,-6#J0140:4756#.0:/797;4H=-6#45A9=-53-5:#90#3753-5:10:475#-5#034<-#3018754H=-#

-:#J75:#-5;-5<1-1#<-6#:17=89-6#<-#9C>H=49481-#034<7c8064H=-R#<-#:E.-#1-6.410:741-?#G-=D#

H=4#45A9=-53-5:#90#3753-5:10:475#-5#XGQ*
c#.17<=46-5:#<-6#:17=89-6#<-#:E.-#2>:08794H=-?#

%7=:#<C0871<R#J>14A4-1#90#'0GQ[#-:#9-#:0=D#<-#843018750:-6#+##

•! &930976-#1-6.410:741-#+#80466-#<-#90#'0GQ[#S/E.-1J-5:490:475#09J>79041-#+#09:4:=<-R#

05;7466-_T#



aa#

#

•! &34<76-#1-6.410:741-#+#0=;2-5:0:475#<-# 90#'0GQ[# S/E.7J-5:490:475#09J>79041-#+#

P'GQR#g<F2-#.=9275041-R#3g=1#.=9275041-???T#

•! &930976-#2>:08794H=-#+#0=;2-5:0:475#<=#:0=D#<-#843018750:-#SJ72466-2-5:6T#

•! &34<76-#2>:08794H=-#+#<4245=:475#<=# :0=D#<-#843018750:-# S5>./14:-6R#<408F:-#

;10J-R#0571-D4-R#/>.0:4:-_T#

#

'=46#6C45:>1-66-1#0=#.X#+##

•! @5-#80466-#<=#.X#:10<=4:#=5-#034<76-#<>372.-56>-#

•! @5-#0=;2-5:0:475#<=#.X#:10<=4:#=5-#0930976-#<>372.-56>-#

916-'1%!K!*!=N2.GU;'!/';!.&,%6-';!/'!-W5H%#-#6&'!1>#/,T61;#H%'!

!

! UQ\G%MQ\#$'@O&%MQ\#'@,YQ\&MO$#+##

,716#<-#90#1-6.410:475#<-6#.01:43=9-6#71;054H=-6#7=#245>109-6#.-=J-5:#.>5>:1-1#

<056# 9C0181-# 81753/4H=-?#,-# 1>6-0=#.=9275041-#.766F<-#<-6#27E-56# <-#<>A-56-6#

.7=1#066=1-1#90#39-01053-#<-6#6>31>:4756#81753/4H=-6#+#:0.46#2=37c3494041-#-:#1>.756-#

422=54:041-?#



)dd#

#

#,-#:0.46#2=37c3494041-#-6:#372.76>#<-#3496#H=4R#.01#9-=1#80::-2-5:#6E53/175-R#

-5:1045-5:#9-#<>.903-2-5:#<C=5-#37=3/-#<-#2=3=6#H=4#A04:#1-275:-1#J-16#9-#./01E5D#

9-6#.01:43=9-6#H=4#6CE#<>.76-5:?#

#Z=05<#3-#6E6:F2-#-6:#60:=1>R#3C-6:#90#:7=D#H=4#<-J4-5:#9-#6E6:F2-#.17:-3:-=1?#

$99-#1>6=9:-#-5#=5-#456.410:475#.17A75<-R#A-12-:=1-#<-#90#;97::-#-:#.7=66>-#<-#9C041#

<-6#.7=2756#375:1-# 90#;97::-#.=46#=5-#7=J-1:=1-#6=84:-#<-# 90#;97::-#-:#-D.=96475#

10.4<-#<-#9C041?#(75#8=:#J0#I:1-#<-#<>97;-1#<-6#.01:43=9-6#>:105;F1-6#7=#<=#2=3=6#

<-6# J74-6# 1-6.410:741-6# 45A>14-=1-6# -:# .17.=96-1# 3-6# 6=86:053-6# J-16# 9-6# J74-6#

6=.>14-=1-6?#

,-6#09J>79-6#375:4-55-5:#>;09-2-5:#=5#J06:-# 1>6-0=#<-#3-99=9-6#066734>-6#B#

<-6#A753:4756#422=54:041-6#+#9-6#3-99=9-6#<-5<14:4H=-6R#H=4#675:#>;09-2-5:#.1>6-5:-6#

<056#9C0181-#81753/4H=-R#-:#9-6#20317./0;-6#09J>79041-6?##

#,-6# 3-99=9-6# <-5<14:4H=-6# 1>0;466-5:# 0=D# 45:1=6# S803:>14-# 7=# J41=6T# -5# 9-6#

45;>105:R#-5#24;105:#J-16#9-6#J0466-0=D#9E2./0:4H=-6R#H=4#675:#-5#;105<#57281-#<056#

9-6#.7=2756R#.=46#-5#6-#<414;-05:#J-16#9-6#;05;94756#9E2./0:4H=-6#7f#-99-6#.-=J-5:#

<>39-53/-1#=5-#1>.756-#422=54:041-#0<0.:0:4J-?#

#,-6#20317./0;-6#09J>79041-6#.-=J-5:#H=05:#B#-=D#6-#<>.903-1# 6=1# 90# A03-#

45:-15-#<-6#09J>79-6#.7=1#45;>1-1#>;09-2-5:#9-6#45:1=6#<C714;45-#2431784-55-#7=#<-6#

.01:43=9-6#<-#.7=664F1-6?##

! #UQ\G%MQ\#Y$%&PQ,MZ@$#+#

,-#.7=275#6E5:/>:46-#<4AA>1-5:-6#6=86:053-6#+#

•! ,-#6=1A03:05:#.=9275041-#-6:#=5#94H=4<-#/=49-=D#H=4#37=J1-#90#6=1A03-#09J>79041-#

45:>14-=1-#-:#H=4#-6:#6>31>:>#.01#9-6#.5-=273E:-6#<-#:E.-#MM?#&4564R#<F6#H=C=5-#



)d)#

#

09J>79-#3722-53-#B#6C0AA0466-1R#.01#-D-2.9-#B#9C-D.410:475R#9-6#279>3=9-6#<-#

6=1A03:05:# .=9275041-# 6-# 1-:17=J-5:#2066>-6# 9-6# =5-6# 375:1-# 9-6# 0=:1-6#-:#

-2.I3/-5:#09716#9C0AA0466-2-5:#09J>79041-?#

•! ,716#<C=5-#1>03:475# 45A90220:741-#7=# 422=5797;4H=-R# 9-6#3-99=9-6#>.4:/>9409-6#

.=9275041-6#J75:#0;41#-5#2><40:-=1#-5#6>31>:05:#<-6#A03:-=16#<-#317466053-#-:#

3E:7b45-6#42.94H=>6#<056#9C0::103:475#-:#9C03:4J0:475#<-6#3-99=9-6#45A90220:741-6?#

$5#.01:43=94-1R#9C45:-19-=b45-#W#-6:#948>1>-#.01#9-6#3-99=9-6#>.4:/>9409-6#81753/4H=-6#

-5# 1>.756-# B# <-6# .17<=4:6# 803:>14-56?# G-90# .-12-:# 9C0::103:475# <-6#

.79E5=39>041-6#5-=:17./49-6#-:#9C03:4J0:475#3-1:0456#9E2./73E:-6#-:#<-6#>7645-6#

03:4J>6?#

•! ,-6# 3-99=9-6# 81753/4H=-6# .01:434.-5:# >;09-2-5:# B# 90# 1>.756-# 099-1;4H=-# -5#

948>105:#<-#9C45:-19-=b45-#"#-:#9-#A03:-=1#6:42=905:#9-6#94;5>-6#;105=973E:041-6#-:#

20317./0;4H=-6?#

•! L-# 2I2-R# -99-6# .-=J-5:# 9716# <-# 1>03:475# 422=54:041-# I:1-# .1>6-5:0:143-#

<C05:4;F5-DJ444?#

#

%7=:-6#3-6# A753:4756#.-=J-5:#I:1-#09:>1>-6#.01#=5-#.0:/797;4-#3/1754H=-R#09716# 90#

1>.756-#0=D#6:42=94#6-10#27<4A4>-#.01#.-1:=180:475#<-#90#1>;=90:475#422=54:041-#-:#<-#

9C45:>;14:>#>.4:/>9409-?# #



)d[#

#

VI.! PATHOLOGIES :  

,C456=AA46053-#1-6.410:741-#3/1754H=-#SMOGT#-6:#<>A454-#.01#9C4530.034:>#<-#9C0..01-49#

1-6.410:741-#B#066=1-1#9C/>20:76-R#3C-6:cBc<41-#<-#1-57=J-9-1#9C7DE;F5-#-:#<C>94245-1#9-#

;0e# 3018754H=-# 0A45# <-# 60:46A041-# 0=D# 8-67456#2>:08794H=-6# <-# 9C71;05462-?# G-90#

087=:4:#B#9C/E.7D>24-?#,-#6-=49#<-#Vd#22X;#<-#'0Q[#2-6=1>-#-5#041#028405:R#0=#

1-.76#-:#B#9C>:0:#6:089-R#-6:#1-:-5=#.7=1#.019-1#<CMOGD4D?#

,CMOG#-6:#:7=m7=16#9C087=:466-2-5:#<C=5-#2090<4-#1-6.410:741-#.9=6#0534-55-?#,-#

.14534.09#64;5-#39454H=-#<-#9CMOG#-6:#90#<E6.5>-?#

,CMOG#-6:#30103:>146>-#.01#=5-#/E.7D>24-#3/1754H=-?#$99-#.-=:# 1>6=9:-1#<-#*#

2>305462-6#./E647.0:/797;4-6#.14534.0=D?#

A.! Déséquilibre ventilation/perfusion : 

,C-AA-:# 6/=5:#375646:-# -5# =5-# .-1A=6475# 571209-# .=9275041-# 2046# 0J-3# =5-#

20=J046-#J-5:490:475?#(=1J4-5:#9716#<-#P'GQ#7=#&6:/2-?#,C-AA-:#6/=5:#:10<=4:#.01#=5-#

/E.7D>24-#066734>-#B#=5-#/E.-130.54-#+#3C-6:#9-#:17=89-#J-5:490:741-#786:1=3:4A#S%NQT?#

M9# -6:# 94># B# 9C09:>10:475#271./797;4H=-# <-6# .-:4:-6# J74-6# 0>14-55-6R# H=4# <-J4-55-5:#

:71:=-=6-6R#<75:#90#.0174#-6:#>.04664-#-:#90#9=24F1-#1>:1>34-R#J741#7894:>1>-#S81753/4:-#

3/1754H=-TR#-:#B#=5-#<-6:1=3:475#09J>79041-#H=4#1><=4:#9-#1>6-0=#30.499041-#S-2./E6F2-T?#

G-6#09:>10:4756#81753/479041-6#-5:10}5-5:#<-6#:17=89-6#<-#90#<46:148=:475#<-#9C041#<056#

9-6#09J>79-6?#

B.! Hypoventilation alvéolaire : 

,C/E.7J-5:490:475#09J>79041-#375646:-#-5#=5-#<4245=:475#<=#1-57=J-99-2-5:#<-#

9C041#09J>79041-R#3-#H=4#-5:1045-#=5-#0=;2-5:0:475#<-#90#'0GQ[#-:#=5-#<4245=:475#



)d*#

#

<-# 90# '0Q[?# $99-# 6=1J4-5:# 0=# 37=16# <-6# 2090<4-6# 0AA-3:05:# 90# 372205<-#

1-6.410:741-# 7=# 9-# 6E6:F2-# 5-=172=63=9041-# 1-6.410:741-R# 2046# 0=664# <C=5-#

0::-45:-#<-#90#.72.-#J-5:490:741-#S2=639-6#1-6.410:741-6R#.0174#:/71034H=-T#7=#<-#

90#372205<-#3-5:109-#S3720T?#

C.! Atteinte de la surface d’échange alvéolo-
capillaire : 

,C09:>10:475#<-#90#<4AA=6475#<-6#;0e#.-=:#I:1-#94>-#B#+#

•! @5-#0=;2-5:0:475#<-#9C>.0466-=1#<-#90#2-28105-#S.5-=27.0:/4-#45:-16:4:4-99-T#

•! @5-#1><=3:475#<=#94:#J063=9041-#SX%'R#-2./E6F2-T#

•! @5-#<-6:1=3:475#09J>79041-#S-2./E6F2-T#

G-::-#0::-45:-#6-#:10<=4:#.01#=5-#/E.7D>24-#-:#=5-#/E.7c#7=#5712730.54-R#9-#:1056A-1:#

<=#GQ[#>:05:#27456#0AA-3:>#H=-#3-99-#<-#9CQ[#301#90#<4AA=648494:>#<=#GQ[#-6:#[d#A746#

.9=6#42.71:05:-#H=-#3-99-#<-#9CQ[
DD?#

#



)dK#

#

##

"#$%&'!KE!*!F501&>G'!/#1$2,;.#H%'!;#04-#L#5'!/';!41.G,-,$#';!-#5';!V!%2'!

GN4,?50#'!

D.! IRC d’origine obstructive : 

! P'GQ#+##

,0#P'GQ#1-;17=.-#=5#-56-289-#<-#2090<4-6#.7=J05:#>J79=-1#J-16#=5-#MOG?#,0#

81753/7c.5-=27.0:/4-# 3/1754H=-# 786:1=3:4J-#-6:# =5-#2090<4-# 3/1754H=-# 45J094<05:-#

.7:-5:4-99-2-5:#271:-99-R#H=4#6-#30103:>146-#.01#=5-#<4245=:475#.17;1-664J-#<=#67=AA9-R#

30=6>-#.01#=5-#45A90220:475#<-6#81753/-6?#,C45A90220:475#-:#9-6#g<F2-6#-5:1045-5:#

=5#1>:1>3466-2-5:#<-6#81753/-6R#:05<46#H=-#<C>.0466-6#6>31>:4756#9-6#786:1=-5:?#Q5#

0#<753#=5-#<4245=:475#<-6#<>84:6#0>14-56DD4?##

,0#<4245=:475#<=#<>84:#0>14-5#81753/4H=-#.-=:#0J741#<-=D#714;45-6#+##



)d"#

#

•! (74:# =5-# 0=;2-5:0:475# <-# 1>646:053-6# B# 9C>37=9-2-5:# <-# 9C041# S81753/4:-#

3/1754H=-R#06:/2-T#

•! (74:#=5-#<4245=:475#<-#90#1>:103:0:475#>906:4H=-#<-6#.7=2756#S-2./E6F2-T#

#

G-::-#0AA-3:475#<>8=:-#.01#=5-#:7=D#-:#=5-#-D.-3:710:475#20:4509-#H=4#A75:#.-56-1#

B#=5-#81753/4:-#3/1754H=-?#(=4J4#<C=5#-667=AA9-2-5:#B#9C-AA71:#.=46#0=#1-.76?#M9#.-=:#E#

0J741# <-6# <>372.-560:4756# 1-6.410:741-6# 9716# <C45A-3:475# .7=J05:# -5:1045-1# =5-#

456=AA46053-#1-6.410:741-#04;=r#SMO&T?#

G-6#6E2.:k2-6#.-12-::-5:#<C714-5:-1# 9-#<40;576:43?# ,C$D.9710:475# A753:4755-99-#

1-6.410:741-#S$UOT#2-6=1-#9-6#J79=2-6#<-#;0e#>3/05;>6#.-5<05:#90#1-6.410:475#-:#9-#

<-;1>#<C786:1=3:475#<-6#81753/-6?#Q5#.-=:#04564#<>:-1245-1#9C0J053>-#<-#90#2090<4-?#

GC-6:#=5-#0AA-3:475#>J79=:4J-R#75#786-1J-#.9=64-=16#6:0<-6#<-#90#2090<4-DD44#+#

916-'1%!P!*!F#LL5&'2.;!;.1/';!/'!-1!XJS7!

=.1/'!
76;.&%>.#,2!

6&,2>G#.'!
Y"Q! =N04.Z0';!>G&,2#H%';!

76;.&%>.#,2! +YM=RS+"![!<E\! #

(! ,>;F1-# N$Y(#i#Wdu# %7=DR#3103/0:6#

D! Y7<>1>-#
N$Y(#-5:1-#"du#

-:#Wdu#
%7=DR#3103/0:6R#-667=AA9-2-5:#

K! (>JF1-#
N$Y(#-5:1-#*du#

-:#"du#
%7=DR#3103/0:6R#-667=AA9-2-5:#

P! %1F6#6>JF1-# N$Y(#~#*d#u#

%7=DR#3103/0:6R#-667=AA9-2-5:#l#

/E.7D>24-#7=#/E.-1:-56475#01:>14-99-#

.=9275041-#

$UO#+#$D.9710:475#U753:4755-99-#O-6.410:741-#

GNU#+#G0.034:>#N4:09-#U713>-#

N$Y(#+#N79=2-#$D.410:741-#Y0D4209#-5#)#6-375<-#



)d!#

#

,C>:4797;4-#.14534.09-#-6:#9-#:0803#H=4#-6:#90#30=6-#<-#adu#<-6#P'GQ?#,-#:0803#

-5:1045-#90#.17<=3:475#<C=5-#H=05:4:>#-D3-664J-#<-#2=3=6#<056#9-6#81753/479-6R#3-#

H=4# A0J7146-# 9-6# 45A-3:4756# 81753/4H=-6?# G-6# 45A-3:4756# 0=;2-5:-5:# B# 9-=1# :7=1# 90#

.17<=3:475#<-#2=3=6#-:#2045:4-55-5:#9C45A90220:475#<-6#81753/-6#-:#<-6#81753/479-6DD444?##

L056# )du# <-6# 306R# 90# P'GQ# -6:# =5-# 2090<4-# .17A-664755-99-?# ,C-D.764:475#

1>.>:>-#B#3-1:0456#679J05:6R#0=D#.7=664F1-6#<-#342-5:#-:#<-#64943-R#3-1:0456#.17<=4:6#

0;14379-6#-:#0=D#.17<=4:6#<-#90#245-#0=;2-5:-#9-#146H=-#<-#<>J-97..-1#3-::-#2090<4-?#

Y046#M9#.-=:#0=664#-D46:-1#=5#06.-3:#/>1><4:041-?#

! POQ\GXM%$#GXOQ\MZ@$#+#

,0#81753/4:-#-6:#=5-#45A90220:475#<-6#81753/-6#30=6>-#.01#=5-#45A-3:475#J4109-#

7=#803:>14-55-R#7=#.01#9C45/090:475#<C4114:05:6?#M9#-D46:-#<-=D#30:>;714-6#+#81753/4:-#04;=r#

-:#81753/4H=-#3/1754H=-?#

,0# 81753/4:-# 3/1754H=-# 0# =5-# <>A454:475# >.4<>24797;4H=-#+# 90# :7=D# -:# 9-6#

-D.-3:710:4756# 0=#27456# *#2746# .01#05R# -:# 0=#27456# <-=D# 055>-6# 3756>3=:4J-6?#

(-=9-2-5:#)d#B#)"u#<-6#81753/4:-6#3/1754H=-6#J75:#<>J-97..-1#=5#:17=89-#J-5:490:741-#

786:1=3:4A?#

,C>:4797;4-#<-#90#81753/4:-#3/1754H=-#-6:#90#2I2-#H=-#90#P'GQ?#

,0#81753/4:-#3/1754H=-#786:1=3:4J-#-6:#=5-#0AA-3:475#<>;>5>10:4J-#<-#9C>.4:/>94=2#

81753/4H=-?#,C45A90220:475#81753/4H=-#-:# 9C/E.-16>31>:475#<-#2=3=6#675:#B#9C714;45-#

<C=5-#09:>10:475#<-6#81753/-6R#57:022-5:#9C>.0466466-2-5:#<-6#.01746#81753/4H=-6#-:R#

.01#3756>H=-5:R#9-#1>:1>3466-2-5:#<-#9-=1#9=24F1-R#7=#-5371-#90#317466053-#-D3-664J-#

<-6# 3-99=9-6# 81753/4H=-6# 6>31>:05:# 90# 2=345-?# ,C786:1=3:475# 81753/479041-# A454:# .01#

1-:-5:41#6=1#9-6#09J>79-6#-5#0275:R#375<=4605:#B#9C-2./E6F2-?#



)dV#

#

! $Y'Xo($Y$#+#

,C-2./E6F2-#3711-6.75<#B#=5-#.-1:-#411>J-16489-#<-#90#6=1A03-#<46.75489-#.7=1#

9-6#>3/05;-6#;0e-=D#.=9275041-6?#G-::-#.-1:-#-6:#<=-#B#90#<-6:1=3:475#<-6#09J>79-6#

-:#B#=5-#.-1:-#<C>906:434:>#<=#:466=#.=9275041-?#G-6#<-=D#>JF5-2-5:6#.17J7H=-5:#90#

<490:0:475#<-6#09J>79-6#04564#H=-#90#A=6475#<-#3-1:045-6#<C-5:1-#-99-6?#'01#3756>H=-5:#

9-#57281-#<C09J>79-#<4245=-#-:#90#6=1A03-#.17.43-#0=D#>3/05;-6#;0e-=D#<4245=-?#

#,-6#6E2.:k2-6#<-#9n-2./E6F2-#675:#30103:>146:4H=-6#+#0=#A=1#-:#B#2-6=1-#H=-#

9-6#09J>79-6#675:#:7=3/>-6R#75#6-#6-5:#<-#.9=6#-5#.9=6#-667=AA9>R#2I2-#0=#1-.76?#

L-# .9=6R# 9-6# 09J>79-6# .-1<-5:# .17;1-664J-2-5:# 9-=1# >906:434:># -:# <-# 9C041# 1-6:-#

-2.146755>#<056#9-6#.7=2756?#G-6#.73/-6#<C041#2045:4-55-5:#9-6#.7=2756#;75A9>6#

-5#.-1205-53-#-:#9-#:/710D#.1-5<#=5-#A712-#.01:43=94F1-#<4:-#�#-5#:755-0=#�?#M9#0114J-#

H=-#3-6#.73/-6#<C041#>390:-5:#<056# 90#30J4:>#H=4#6>.01-# 9-6#.7=2756#<-#90#30;-#

:/71034H=-?# ,C041# H=4# 6C033=2=9-# <056# 3-::-# 30J4:># ;I5-# 9C456.410:475# -:# 0;;10J-#

9C-667=AA9-2-5:?#

G-::-#<-6:1=3:475#372.9F:-#<-#90#3413=90:475#-:#<-#90#J-5:490:475R#<056#9-6#:-114:741-6#

0::-45:6R#-D.94H=-#9C086-53-#<-#.-1:=180:475#<=#10..71:#J-5:490:475#v#.-1A=6475?#G-#5C-6:#

H=-#9716H=-#9-6#<-6:1=3:4756#75:#:7=3/>#.9=6#<-#90#274:4>#<=#.7=275#H=-#90#<E6.5>-#

<-J4-5:#5-::-#.7=1#<-6#-AA71:6#24542-6?#

M9#-6:#01:4A434-9#<-#6>.01-1#81753/4:-#3/1754H=-#-:#-2./E6F2-?#$5#-AA-:R#3-6#<-=D#

2090<4-6# A1>H=-5:-6# 675:# :1F6# 67=J-5:# 066734>-6R# -5# 104675# <-# 9-=1# >:4797;4-#

3722=5-#+#9-#:080;462-?#



)dW#

#

#

"#$%&'!K(!*!]--%;.&1.#,2!/'!-1!6&,2>G#.'!>G&,2#H%'!'.!/'!-3'04GN;U0'??#@!

! &(%XY$#+##

,C06:/2-# -6:# =5-# 0AA-3:475# 3/1754H=-# 30103:>146>-# .01# <-6# >.467<-6# <-#

81753/73756:143:475#6C03372.0;505:#<-#64AA9-2-5:#1-6.410:741-R#<-#:7=DR#<C-667=AA9-2-5:#

-:#<-#.17<=3:475#-D3-664J-#<-#2=3=6#.=9275041-DDJ?##

#$5#;>5>109R#90#.-16755-#03H=4-1:#=5-#6-5648494:>#B#=5#:E.-#<-#.01:43=9-6#7=#B#

=5#371.6#>:105;-1#.1>6-5:#<056#9C041?#L-6#A03:-=16#>27:4755-96#7=#9C041#A174<#.-=J-5:#

>;09-2-5:#<>39-53/-1#=5-#3146-?#

#GC-6:#0J05:#:7=:#=5-#0AA-3:475#422=5797;4H=-R#H=05<#9C71;05462-#-6:#1>-D.76>#

B#=5#<>39-53/-=1R#=5-#1>03:475#422=54:041-#9730946>-#6-#.17<=4:#<056#9-6#81753/-6#-:#

9-6# 81753/479-6R# .17J7H=05:# =5-# 81753/73756:143:475R# 9-# ;75A9-2-5:# <-# 90# 67=6c

2=H=-=6-#-:#9C03317466-2-5:#<-#90#.17<=3:475#<=#2=3=6#+#3C-6:#90#3146-#<C06:/2-?#$99-#

<=1-#;>5>109-2-5:#)#B#[#/-=1-6?#G-6#3146-6#6=1J4-55-5:#.14534.09-2-5:#-5#.9-45-#5=4:#

7=#0=#.-:4:#20:45?##



)da#

#

,0#6>J>14:>#<-#9C06:/2-#-6:#:1F6#<4AA>1-5:-#<C=5-#.-16755-#B#=5-#0=:1-?#Q5#<>A454:#

H=0:1-#6:0<-6#<C06:/2-R#-5#A753:475#<-#90#A1>H=-53-#<-6#6E2.:k2-6#S57:022-5:#90#

5=4:T#-:#<-#90#J09-=1#<-6#2-6=1-6#<=#67=AA9-#S-5#.10:4H=-R#75#=:4946-#67=J-5:#9-#<>84:#

-D.410:741-#<-#.745:-T?#

# ,-6#H=0:1-#6:0<-6#675:#+#

•! =.1/'!(#+#9C06:/2-#-6:#<4:#�##2.'&0#..'2.#�#6C49#E#0#27456#<C=5-#3146-#<C06:/2-#

.01#6-2045-# S3146-6#81FJ-6#-:#086-53-#<-#6E2.:k2-6#-5:1-# 9-6#3146-6T?#,-#

L$'#-6:#571209#-5#<-/716#<-6#3146-6#-:#J014-#.-=?#,0#A753:475#1-6.410:741-#-6:#

571209-?# @5-# .-16755-# 06:/20:4H=-# 6=1# <-=D# -5# U1053-# 0# =5# 06:/2-#

45:-124::-5:?#

•! =.1/'!D#+#9C06:/2-#-6:#<4:#�#4'&;#;.12.!-5$'&#�#6C49#E#0#.9=64-=16#3146-6#<C06:/2-#

.01#6-2045-#S2046#.06#.9=64-=16#.01#m7=1T#-:#64#9-6#3146-6#.-=J-5:#.-1:=18-1#

9C03:4J4:>#./E64H=-#-:#9-#6722-49?#,-#L$'#-6:#571209#S6=.>14-=1#B#Wd#u#<-#90#

J09-=1#4<>09-T?#

•! =.1/'! K#+# 9C06:/2-# -6:# <4:# �#4'&;#;.12.! 0,/5&5#�# 6C49# E# 0# 0=# 27456# =5#

6E2.:k2-#<C06:/2-#.01# m7=1#7=#<-6# 1>J-496# 9-6#5=4:6#066-e# A1>H=-5:-6# S0=#

27456#=5-#A746#.01#6-2045-TR#64#9C=60;-#<-6#81753/7<490:0:-=16#<C03:475#10.4<-#

S:104:-2-5:#<-#3146-T#-6:#H=7:4<4-5#7=#64#9-6#3146-6#0AA-3:-5:#90#H=094:>#<-#J4-?#

,-#L$'#>J79=-#-5:1-#!d#-:#Wd#u#<-#90#J09-=1#4<>09-#-:#49#J014-#<0J05:0;-#0=#

37=16#<-#90#m7=15>-?#

•! =.1/'! P#+# 9C06:/2-# -6:# <4:# �#4'&;#;.12.! ;5@U&'#�# 64# 9-6# 6E2.:k2-6# 675:#

A1>H=-5:6#7=#.-1205-5:6R#9-6#3146-6#A1>H=-5:-6R#9C03:4J4:>#./E64H=-#9424:>-R#9-6#

1>J-496#573:=15-6#/084:=-96#+#90#H=094:>#<-#J4-#-5#-6:#67=J-5:#0AA-3:>-?#,-6#$UO#

675:#0571209-6R#90#J0140:475#H=7:4<4-55-#<=#L$'#-6:#42.71:05:-?#



))d#

#

E.! IRC d’origine restrictive :  

! Y&,&LM$(#\$@OQY@(G@,&MO$(#+#

#,-6#2090<4-6#5-=172=63=9041-6#675:# 9-6#2090<4-6#H=4#0::-4;5-5:# 9-6# 3-5:1-6#

5-1J-=D#375:1k905:#90#1-6.410:475#S<=-#B#<-6#2090<4-6#5-=17<>;>5>10:4J-6#3722-#90#

639>176-#90:>109-#02E7:17./4H=-R#90#2090<4-#<-#'01b45675#7=#B#=5#:10=20:462-#<-6#

J-1:F81-6?#

! '\$@YQ'&%XM$#M\%$O(%M%M$,,$(#LMUU@($(#+#

,-6# .5-=27.0:/4-6# 45:-16:4:4-99-6# <4AA=6-6# S'MLT# 1066-289-5:# .9=6# <-# [dd#

0AA-3:4756?#,-6#'ML#75:#.7=1#30103:>146:4H=-#3722=5-#=5-# 45A49:10:475#<-# 9n45:-16:43-#

.=9275041-# .01# <-6# 3-99=9-6# S45A90220:741-6# 7=# 5>7.9064H=-6T# -:v7=# <=# 37990;F5-#

SA48176-T?#,n45:-16:43-#571209#-6:#=5#:-114:741-#:1F6#1-6:1-45:R#64#84-5#H=n-5#306#<n0::-45:-R#

9-6#>9>2-5:6#3-99=9041-6#7=#90#A48176-#<>871<-5:#J7975:4-16#<056#9-6#09J>79-6#-:# 9-6#

.-:4:-6# J74-6# 0>14-55-6 DDJ4 ?# Q5# J0# 0J741# =5-# 0::-45:-# <-# 90# 6=1A03-# <C>3/05;-#

.=9275041-R#-5:104505:#=5-#/E.7D>24-#<4AA4349-#B#37114;-1#6056#/E.-130.54-?#

#&=#54J-0=#39454H=-R#75#0#=5-#<E6.5>-#<-#1-.76#A1>H=-5:-?#,C$UO#2-:#-5#0J05:#

=5-#80466-#<=#:1056A-1:#<=#GQ#-:#=5-#<4245=:475#<-#90#372.94053-#.=9275041-#<=#0=#

6E5<172-#1-6:143:4A?#

# M9#-D46:-#=5-#390664A430:475#<-6#'ML?#LC=5#3k:>#9-6#'ML#<-#30=6-#4<-5:4A4089-#-:#

<-#9C0=:1-#9-6#'ML#<-#30=6-#453755=-?##

#

#

#



)))#

#

916-'1%!)!*!S-1;;#L#>1.#,2!/';!J]F!

J]F!/'!>1%;'!#/'2.#L#16-'! J]F!/'!>1%;'!#2>,22%'!

&;-5:6#45/09>6#4571;054H=-#+#

'\$@YQGo%Q($(#

'ML#4<47.0:/4H=-6#7=#A48176-#

.=9275041-#4<47.0:/4H=-#

Y><4302-5:6#+#.5-=2754-6#

2><4302-5:-=6-6#
(0137z<76-#

M5A-3:4756#+#.5-=273E6:76-R#NMXR#

:=8-13=976-#

'ML#066734>-#B#=5-#2090<4-#<=#

37990;F5-#

M110<40:475# '5-=2754-#B#>76457./49-6#

\>7.9064-6#+#9E2./72-6# Y090<4-6#A0249409-6#/>1><4:041-6#

#

! &%%$M\%$# &\&%QYMZ@$# L$# ,&# '&OQM#

%XQO&GMZ@$#+##

#,C0::-45:-# 050:724H=-# <-# 90# .0174# :/71034H=-# -5;978-# =5# -56-289-# <-#

.0:/797;4-6#+#0::-45:-6#76:>7c01:43=9041-6#0J-3#<>A7120:475#<-#90#.0174#:/71034H=-#l#9-6#

6>H=-99-6#<-#:104:-2-5:6#3/41=1;430=D#l#9-6#6>H=-99-6#<C0AA-3:4756#.9-=109-6_# #

#$99-6#.17J7H=-5:#=5-#<4245=:475#<-6#J79=2-6#2784946>6#.01#14;4<4:>#.014>:09-#7=#

.9-=109-R#7=#.01#1><=3:475#7=#372.1-66475#<-6#J0466-0=D#.=9275041-6#-:#=5-#1><=3:475#

<=#J79=2-#<-#90#30;-#:/71034H=-?#



))[#

#

! (o\LOQY$#LCQP$(M%$cXo'QN$\%M,&%MQ\#+##

#,-# 6E5<172-# <C78>64:>c/E.7J-5:490:475R# 0=664# 0..-9># 6E5<172-# <-# '43b�43bR#

066734-#78>64:>#-:#/E.7J-5:490:475#3-5:109-?#,0#1-6.410:475#-6:#:17.#6=.-1A434-99-#7=#:17.#

9-5:-?#,-#371.6#<74:#A041-#.9=6#<C-AA71:6#.7=1#1-6.41-1#S37x:#-D3-664A#<=#:10J049#1-6.410:741-#

-:#A0489-66-#<-6#2=639-6#1-6.410:741-6TR#9-#6E6:F2-#1-6.410:741-#6C>.=46-#0J-3#=5#146H=-#

<C0J741#=5#54J-0=#<-#GQ[#42.71:05:#-:#=5#54J-0=#<CQ[#A0489-6
DDJ44?##

#,-6#.14534.0=D#6E2.:k2-6#675:#9C-667=AA9-2-5:R#672579-53-#<4=15-6#-D3-664J-R#

3>./09>-6# 20:4509-6R# <>.1-66475?# L056# 90# .9=.01:# <-6# 306# 9-6# .0:4-5:6# 67=AA1-5:#

<C0.5>-#<=#6722-49?#

F.! IRC d’origine mixte :  

! LM,&%&%MQ\#L$(#POQ\GX$(#+##

#,0# <490:0:475# <-6# 81753/-6# SLLPT# -6:# =5-# 0AA-3:475# 30103:>146>-# .01# =5-#

0=;2-5:0:475# 0571209-# <-6# 81753/-6R# .-1205-5:-# -:# 411>J-16489-R# 066734># B# =5-#

A48176-#<=#.01-53/E2-#.=9275041-#.>14c81753/4H=-DDJ444?#

#,-6#.-16755-6#0::-45:-6#<-#LLP#>.17=J-5:#67=J-5:#<-6#6E2.:k2-6#B# 975;#

:-12-#:-96#H=C=5-#:7=D#.17<=3:4J-#7=#;1066-R#<-6#.7=66>-6#-:#=5-#20=J046-#H=094:>#

<-#J4-R#066734>#B#=5-#45A90220:475#<-6#J74-6#1-6.410:741-6#-:#=5-#1-6.410:475#64AA905:-?#

#,-#<>A434:# J-5:490:741-#-6:# 67=J-5:#24D:-R#0J-3#=5-#.01:# 1-6:143:4J-R# 94>-#B# 90#

<-6:1=3:475#<-#90#2=H=-=6-#81753/4H=-R#-:#=5-#.01:#786:1=3:4J-R# 94>-#B# 90# 1>.756-#

45A90220:741-?##

G-::-#0AA-3:475#.766F<-#.9=64-=16#>:4797;4-6#+##
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#

•! ,0#Y=37J4634<76-#+#90#.9=6#A1>H=-5:-?#$99-#-6:#<C714;45-#;>5>:4H=-R#-99-#-6:#90#

30=6-#20m-=1-#<-6#456=AA46053-6#1-6.410:741-6#6>JF1-6#<-#9C-5A05:?#

•! Y090<4-6#<-6#3496#4227849-6#+#0572094-#375;>54:09-#H=4#0AA-3:-#:7=6#9-6#3496#<-#

9C71;05462-?##

•! L>A434:#422=54:041-##

•! LLP#066734>-6#B#+#OjQ#;10J-R#.79E01:/14:-#1/=20:7z<-R#2090<4-#6E6:>24H=-#7=#

45A90220:741-R#3794:-#45A90220:741-R#6E5<172-#j7=;-17:c�m�;1-5_#

G.! Complication de l’IRC :  

#,C456=AA46053-# 1-6.410:741-# 3/1754H=-# .-=:# 375<=41-# B# <-=D# :E.-6# <-#

372.9430:4756#+#=5#1-:-5:466-2-5:#301<40H=-#-:#=5-#<>372.-560:475#1-6.410:741-#04;=r?#

! O$%$\%M(($Y$\%#G&OLM&Z@$#+#

a)! Conséquence directe de l’IRC : 

,716#<C=5-# MOGR# 9-6#2>305462-6#<-#372.-560:475#2-::05:#-5# m-=# 90# 1>6-1J-#

301<471-6.410:741-#.-12-::-5:#9C0<0.:0:475#<-#9C71;05462-#0=D#:17=89-6#<-#9C/>20:76-#+#

0=;2-5:0:475# <-# 90# J-5:490:475# 245=:-R# 0=;2-5:0:475# <=# :10J049# J-5:490:741-# -:#

0=;2-5:0:475#<=#<>84:#301<40H=-?##

,0#.79E;978=94-R#3C-6:cBc<41-#=5-#0=;2-5:0:475#<=#57281-#<-#;978=9-6# 17=;-6#

3413=905:6?#G-::-#0=;2-5:0:475#.-12-:#<-#372.-56-1#9-#205H=-#<C7DE;F5-?#GC-6:#90#

27-99-#766-=6-#H=4#A0814H=-#.9=6#<-#;978=9-6#17=;-6#.7=1#7.:4246-1#9-#:1056.71:#<-#

9C7DE;F5-# J-16# 9-6# 71;05-6?# G-::-# 372.-560:475# <-J4-5:# 5734J-# B# 975;# :-12-# .01#

9C0=;2-5:0:475#<-#90#J463764:>#605;=45-#-:#9-#109-5:466-2-5:#<-#90#3413=90:475#30.499041-?#
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#

,n/E.7D>24-# .17J7H=-# =5-# J0673756:143:475# .=9275041-# 1>A9-D-# H=4R# 9716H=n-99-#

<-J4-5:# 3/1754H=-R# -5;-5<1-# =5# 1-27<-90;-# J063=9041-# .=9275041-# 0J-3# =5-#

/E.-1:-56475#01:>14-99-#.=9275041-#SX%&'T#A4D>-?#G-#./>572F5-#6n0m7=:-#.01A746#B#90#

1><=3:475#050:724H=-# J063=9041-# 3756>3=:4J-# B# =5#-2./E6F2-#-:#<C=5# 6=1317}:# <-#

:10J049#.7=1#9-#J-5:143=9-#<174:?#

b)! Hypertension artérielle pulmonaire (HTAP) : 

#,C/E.-1:-56475#01:>14-99-#.=9275041-#6-#2054A-6:-#.01#=5-#:-56475#>9-J>-#<056#

9-6#01:F1-6#<-6#.7=2756?#,-6#01:F1-6#675:#1>:1>34-6R#3-#H=4# 1-5<# 90#3413=90:475#<=#

605;#.9=6#<4AA4349-?#,C/E.-1:-56475#.=9275041-#42.76-#=5-#A71:-#.1-66475#6=1#9-#3k:>#

<174:#<=#3g=1#-:#.17J7H=-#<-6#6E2.:k2-6#3722-#<-6#80::-2-5:6#<-#3g=1#411>;=94-16R#

=5#-667=AA9-2-5:R#<-6#>:7=1<466-2-5:6#7=#=5-#456=AA46053-#301<40H=-?#,C/E.-1:-56475#

.=9275041-# <4245=-# 9-# A9=D# 605;=45#<056# 9-6# .7=2756?#G-::-#<4245=:475# 7894;-# 9-#

J-5:143=9-#<174:# <=#3g=1#B#.72.-1#.9=6# A71:# .7=1#02-5-1#.9=6#<-#605;#<056# 9-6#

.7=2756?# G-:# -AA71:# 6=..9>2-5:041-# -5:10}5-# .01A746# =5-# 0=;2-5:0:475# <=# J79=2-#

S/E.-1:17./4-T#<=#J-5:143=9-#<174:R#90H=-99-#.-=:#30=6-1#=5-#456=AA46053-#301<40H=-DD4D?#

c)! La décompensation cardiaque droite  

,0#<>372.-560:475#301<40H=-#<174:-#-6:#9-#1-:-5:466-2-5:#301<40H=-R#6-375<041-#

B# 9CX%&'R# H=4# 6-# 2054A-6:-# .01# =5-# /E.-1:17./4-R# .=46# .01# =5-# 456=AA46053-# <=#

J-5:143=9-#<174:?#Q5#.-=:#3756:0:-1#=5-#/>.0:72>;094-#-:#<-6#g<F2-6#<-6#2-281-6#

45A>14-=16#-5#306#<-#<>A0499053-#<=#J-5:143=9-#<174:?#
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#

! ,&#L$GQY'$\(&%MQ\#O$('MO&%QMO$#&Mj@�#+##

#,0#<>372.-560:475#1-6.410:741-#04;=r#-6:#0=664#0..-9>#456=AA46053-#1-6.410:741-#

04;=r#6-375<041-#B#=5-#MOG?#M9#E#0#.9=64-=16#>:4797;4-6#.766489-6R# 90#.14534.09-#-6:#

=5-# 6=145A-3:475# S7=# 45A-3:475# 81753/4H=-T# 2046# 3-90# .-=:# 0=664# J-541# <C=5#

.5-=27:/710DR# <C=5# :10=20:462-R# <C=5-# -28794-# .=9275041-R# 7=# <C=5-# >:4797;4-#

2><4302-5:-=6-# S1>6=9:-# 67=J-5:# <C=5-# 0=:72><430:475#+# 6=1<760;-# -5#

8-5e7<40e>.45-6#7=#-5#7.403>6_T#

#,0# <>372.-560:475# 3711-6.75<# B# 90# 1=.:=1-# <-# 9C>H=49481-# -5:1-# 90# 3/01;-#

1-6.410:741-#S0331=-T#-:#90#30.034:>#<-#372.-560:475?#$99-#6-#:10<=4:#.01#=5-#20m710:475#

<-#90#'0GQ[#-:#=5-#034<76-#1-6.410:741-#<>372.-56>-#S0J-3#=5-#034<>24-R#.X#~#

VR*"TR#6056#27<4A430:475#<-#90#1>6-1J-#0930945-R#H=4#64;5-#90#1=.:=1-#<-#9C>H=49481-#<=#

10..71:#N-5:490:475#v#'-1A=6475?#G-#<>6>H=49481-#087=:4:#B#9C0..014:475#7=#B#90#20m710:475#

<-# 9C/E.7J-5:490:475# 09J>79041-# -:# .01# 3756>H=-53-# B# 90# 3756:4:=:475# <C=5-# 034<76-#

J-5:490:741-?#GC-6:#9-#.X#H=4#1-A9F:-#9-#24-=D#90#;10J4:>#<-#90#<>372.-560:475?#@5#.X#

45A>14-=1#B#VR*d#-6:#9-#64;5-#<C=5-#456=AA46053-#1-6.410:741-#04;=r?#

H.! Contre-indications et surveillances 
médicamenteuses :  

M9#-D46:-#<4AA>1-5:-6#375:1-c45<430:4756#-:#6=1J-499053-6#2><4302-5:-=6-6#H=4#<74J-5:#

A041-#9C78m-:#<C=5-#0::-5:475#<-#90#.01:#<=#.1-6314.:-=1#-:#9716#<-#90#<>94J1053-?#

•! \-=17:17.-6#+##

o! XE.57:4H=-6#+#146H=-#<C/E.-130.54-#04;=T#

o! P-5e7<40e>.45-#+#-AA-:#<>.1-66-=1#1-6.410:741-#.766489-#

•! G01<4797;4-#
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#

o! PI:0c897H=05:6#+# 375:1-# 45<4H=>6# <056# 9C786:1=3:475# 81753/4H=-# i#

81753/76.062-#

o! M5/484:-=16# 30934H=-6#+# .76648494:># <C0;;10J0:475# <-# 9C/E.7D>24-#

SJ067<490:0:475#01:>14-99-#.>14./>14H=-#-:#37175041-T#

o! L4;4:094H=-6#+# -AA-:6# 45<>641089-6# .7:-5:40946>6# .01# 9C034<76-# -:#

9C/E.7D>24-#+#:17=89-6#<-#9C-D34:08494:>#J-5:143=9041-R#:17=89-6#<4;-6:4A6_#

o! M5/484:-=16#<-#9C-5eE2-#<-#375J-16475#+#146H=-#<-#:7=D#

•! '5-=2797;4-##

o! GQ\%O$cM\LMG&%MQ\# UQOY$,,$#+# 05:4:=664A6R# .9=6# .01:43=94F1-2-5:#

3-=D#375:-505:#<-#90#37<>45-?#

o! &509-.:4H=-6#1-6.410:741-6#+#0<0.:0:475#.76797;4H=-#<4AA4349-#

•! &5:4/46:02454H=-#+#.766489-#/E.-1J463764:>#<-6#6>31>:4756#81753/4H=-6#

I.! Syndrome de l’apnée du sommeil (SAS) : 

#,-# 6E5<172-# <n0.5>-6# 786:1=3:4J-6# <=# 6722-49# S(&Q(T# -6:# <>A454# .01# 90#

1>.>:4:475# <n786:1=3:4756# 372.9F:-6# S0.5>-6T# 7=# .01:4-99-6# S/E.7.5>-6T# <-6# J74-6#

0>14-55-6#6=.>14-=1-6DDD?#

#G-6# .0=6-6# <-# 1-6.410:475# <=1-5:# <-# )d# B# *d# 6-375<-6R# J741-# .9=6R# 6-#

.17<=46-5:#0=#27456#"#A746#.01#/-=1-#<-#6722-49#-:#.-=J-5:#6-#1>.>:-1#=5-#3-5:045-#

<-#A746#.01#5=4:?#$99-6#675:#<=-6#B#<-6#786:1=3:4756#1>.>:>-6#372.9F:-6#7=#.01:4-99-6#

<-6#375<=4:6#1-6.410:741-6#<-#9n0114F1-c;71;-#6=1J-505:#0=#37=16#<=#6722-49?#

G-::-#1><=3:475#7=#45:-11=.:475#<-#90#J-5:490:475#.-5<05:#9-#6722-49#.17J7H=-#=5#

205H=-#-5#7DE;F5-?#,-#3-1J-0=#1>0;4:#-:#90#.-16755-#6-#1>J-499-#.7=1#1-.1-5<1-#60#

1-6.410:475?#G-6#>J-496#675:#<-#37=1:-#<=1>-#+#75#.019-#<-#�#24317c>J-496#�#<75:#90#

.-16755-#5n0#.06#375634-53-?#
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#

G-#6E5<172-#-6:#066734>#B#=5#175A9-2-5:#573:=15-#-:#B#=5-#672579-53-#<4=15-R#

3756>H=-53-#<n=5#6722-49#:1F6#.-1:=18>R#60330<>#-1#<-#20=J046-#H=094:>?#

#,-#(&Q(#-6:#94>#B#=5#37990.6=6#<=#./01E5D#<x#B#=5#<>6>H=49481-#-5:1-#90#A713-#

;>5>1>-#.01#90#375:103:475#<-6#2=639-6#<490:0:-=16#<=#./01E5D#-:#90#.1-66475#5>;0:4J-#

456.410:741-#H=4#:-5<#B#379908-1#9-#./01E5D?#,-6#.14534.0=D#A03:-=16#A0J714605:6#675:#+#

<-6# 0572094-6# 050:724H=-6# 1><=4605:# 9-# 309481-# <-6# J74-6# 0>14-55-6# S78>64:>R#

/E.-1:17./4-# 02E;<094-55-R# 20317;97664-R# 1>:17;50:/462-T#l# =5-# 27<4A430:475# <-6#

.17.14>:>6#<-#90#.0174#./01E5;>-#l#=5-#.-1:-#<n-AA43034:>#<-6#2=639-6#<490:0:-=16#<=#

./01E5D?#,0#<>60:=10:475#-5#Q[#-:#9n/E.-130.54-R#9n0=;2-5:0:475#<-#9n-AA71:#1-6.410:741-#

04564#H=-#9-#24317#>J-49#-5#A45#<n0.5>-#45<=46-5:#=5-#/E.-103:4J4:>#6E2.0:/4H=-#-:#=5-#

<E6A753:475#-5<7:/>9409-#B#9n714;45-#<-#90#27184<4:>#301<47J063=9041-?#

#

#

"#$%&'!KD!*!M5>12#;0';!/'!-W1425'!/%!;,00'#- 

#,n42.71:053-# <=# 6E5<172-# <n0.5>-6# <=# 6722-49# 6-# 2-6=1-# 0=# 57281-#

<n0.5>-6v/E.7.5>-6#.01#/-=1-#<-#6722-49#SM&X#7=#45<43-#<n0.5>-6v/E.7.5>-6T#+#

•! -5:1-#"#-:#)"R#9n0.5>-#<=#6722-49#-6:#9>;F1-#l#

•! -5:1-#)!#-:#*dR#9n0.5>-#<=#6722-49#-6:#27<>1>-#l#
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•! 64# 9n45<43-#<n0.5>-6v/E.7.5>-6#SM&XT#-6:#6=.>14-=1#B#*dR# 9n0.5>-#<=#6722-49#

-6:#6>JF1-?#

,-#(&(#:7=3/-#-5J4175#"#B#)d#u#<-#90#.7.=90:475#;>5>109-R#0J-3#=5#.43#<-#

A1>H=-53-#-5:1-#"d#-:#!d#056#-:#=5-#A71:-#.1><7245053-#2063=945-?#,0#.17.71:475#<-#

A-22-6#0::-45:-6#0=;2-5:-#0.1F6#90#2>57.0=6-?#,-#(&Q(#-6:#066734>#B#<-6#A03:-=16#

A0J714605:6#3722-#9n78>64:>#<056#"#<-6#306R#7=#<-6#-5<731457.0:/4-6#S/E.7:/E17z<4-R#

03172>;094-T?#

,-#(&(#0=;2-5:-#9-#146H=-#<nX%&R#<-#37175017.0:/4-#S05;71R#45A013:=6R#:17=89-6#

<=#1E:/2-#301<40H=-T#-:#<n&NG?#,0#672579-53-#<4=15-#-D3-664J-#2=9:4.94-#.01#[R"R#

J741-#*R#9-#146H=-#<n0334<-5:#0=:727849-R#-:#0=;2-5:-#9-#146H=-#<n0334<-5:#<=#:10J049?#

J.! Maladie des membranes de hyalines (MMH) : 

,-#57=J-0=c5>#.1>20:=1>#-6:#30103:>146>#.01#9C4220:=14:>#<-#:7=:-6#6-6#A753:4756#

./E64797;4H=-6R#B# 9C714;45-#<-6#.0:/797;4-6#6.>34A4H=-6#<-# 90#.1>20:=14:>?# ,0#YYX#

J4-5:#<C=5-#4220:=14:>#.=9275041-DDD4?#

,0#YYX#-6:#6-375<041-#B#=5#<>A434:#-5#6=1A03:05:R#375<=4605:#B#=5#37990.6=6#

09J>79041-?#$99-#-6:#<C0=:05:#.9=6#A1>H=-5:-#H=-#9C-5A05:#-6:#4220:=1-#SWdu#0J05:#[W#

6-2045-#<C02>5711/>-#S(&TT?#

,0#YYX#-6:#90#A712-#90#.9=6#6>JF1-#<-6#<>:1-66-6#1-6.410:741-6#<=#57=J-0=c5>#

-:#90#30=6-#20m-=1-#<-#271:094:>#-:#<-#27184<4:>#-5#:-12-6#<-#6>H=-99-6#1-6.410:741-#

-:#5-=1797;4H=-6?#G-6#6>H=-99-6#675:#9-6#.14534.09-6#30=6-6#<CMOG#3/-e#9-#57=1146675?#

$99-#275:1-#=5# :089-0=#3945H=-#<-#<>:1-66-# 1-6.410:741-#04;=rR#6056# 45:-1J099-#

9481-# .01# 10..71:# B# 90# 50466053-R# 0J-3# ;-4;5-2-5:# -D.410:741-?# ,0# 10<47;10./4-#
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:/71034H=-#275:1-#=5#.-:4:# J79=2-#.=9275041-#-:#=5#6E5<172-#09J>79041-#8490:>109R#

0J-3#81753/7;1022-#0>14-5?#

#,C7DE;>57:/>10.4-#-:#90#J-5:490:475#2>3054H=-#675:#9-6#806-6#<=#:104:-2-5:#<-#

:7=:-#<>:1-66-#1-6.410:741-#<=#57=J-0=c5>?#M9#A0=:#45646:-1#6=1#9C-D:1I2-#6-5648494:>#<=#

57=1146675R#6=1:7=:#.1>20:=1>R#B#<-#A71:-6#3753-5:10:4756#<C7DE;F5-?#

#(0#.1>J-5:475#1-.76-#6=1#=5-#371:437:/>10.4-#.1>50:09-#-5#306#<-#146H=-#<-#

.1>20:=14:>#0J05:#9-#:-12-#<-#*K#(&?#

VII.!LES EXAMENS :  

#,-#375:1k9-#<=# A753:4755-2-5:#<=#6E6:F2-#1-6.410:741-# 372.1-5<#=5#3-1:045#

57281-#<C-D02-56# 6-1J05:#B# 0..1>34-1# 9-# A753:4755-2-5:# 1-6.410:741-#-:# 9C>J-5:=-9#

1-:-5:466-2-5:#6=1#9-#3g=1#<-#9C456=AA46053-#1-6.410:741-?#M96#675:#1>;=94F1-2-5:#.1-6314:6#

.01#9-#2><-345#0A45#<-#J>14A4-1#9C>J79=:475#<-#90#2090<4-#-:#<C0<0.:-1#9-#:104:-2-5:DDD44?#

A.! La radiographie 

$99-#.-12-:#<-#J46=0946-1#9-6#.7=2756?#,-=1#420;-#.-=:#J014-1#<C=5-#3756=9:0:475#

B#9C0=:1-?#M9#A0=:#<753#;01<-1#:7=6#9-6#0534-56#3943/>6?#$99-#-6:#.01A746#372.9>:>-#.01#

=5#�#63055-1#�#:/71034H=-#H=4#.1>346-#9-6#9>64756#>J-5:=-99-6#<=#.7=275?#

#

"#$%&'!KK!*!Q1/#,$&14G#'!/'!4,%0,2;!-1.5&1-'!'.!/'!L1>'!
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B.! Les épreuves fonctionnelles respiratoires (E.F.R.) 

G-6#>.1-=J-6#1-.1>6-5:-5:#=5#-D02-5#642.9-#-:#45<7971-?#$99-6#.-12-::-5:R#-5#

67=AA905:#<056#=5#6.4172F:1-R#<-#2-6=1-1#9-6#J79=2-6#-:#9-6#<>84:6#<C041#2784946>6#.01#

9C0..01-49# 1-6.410:741-?# (75# 8=:# -6:# <-# <40;576:4H=-1# 7=# <-# 6=4J1-# =5-# .0:/797;4-#

1-6.410:741-#:-9#9C06:/2-R#90#P'GQ#7=#-5371-#90#2=37J4634<76-DDD444?#

#@5-# <4245=:475# .1><724505:-# <-6# J79=2-6# :10<=4:# =5# :17=89-# J-5:490:741-#

1-6:143:4A?#@5-#1><=3:475#201H=>-#<-6#<>84:6#:10<=4:#=5#:17=89-#J-5:490:741-#786:1=3:4A?#

#

"#$%&'!KP!*!Y^"^Q!

C.! Électrocardiogramme 

,C>9-3:17301<47;1022-# .-12-:# <-# J>14A4-1# 9C>:0:# 301<40H=-# -:# <C>J09=-1# 9-#

1-:-5:466-2-5:#<-#9C456=AA46053-#1-6.410:741-#6=1#9-#3g=1?#GC-6:#=5#-D02-5#642.9-#-:#

45<7971-#H=4#.-=:#I:1-#372.9>:>#.01#=5-#>3/7;10./4-#301<40H=-?#

D.! Échocardiographie 

,C>3/7;10./4-#-6:#=5#-D02-5#45<7971-#H=4#375646:-#B#.172-5-1#=5-#.-:4:-#675<-#

6=1#9-#:/710D?#G-::-#675<-#>2-:#<-6#=9:106756R#.-12-::05:#<-#J46=0946-1#6=1#=5#>3105#

9-6# 30J4:>6# <=# 3g=1# -:# <-# 9C01:F1-# .=9275041-# S2-6=1-# 90# .1-66475# <056# 9C01:F1-#

.=9275041-T?#
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E.! Gaz du sang 

@5#<E6A753:4755-2-5:#1-6.410:741-#-6:#1-.>1>#.01#=5-#27<4A430:475#0571209-#<-6#

3753-5:10:4756#<C7DE;F5-#-:#<-#;0e#3018754H=-#<056#9-#605;#01:>14-9?##

F.! Épreuves d’exercice 

,C>.1-=J-#<-#2013/-#S:-6:#<-#2013/-#<-#!#245=:-6T#7=#9C>.1-=J-#<C-AA71:#6=1#

843E39-::-#.-12-:#<-#<>:-3:-1#=5-#456=AA46053-#<C0<0.:0:475#<-#9C0..01-49#1-6.410:741-#

7=#301<40H=-#B#9C-AA71:?#

G.! L’oxymétrie 

,C7DE2>:14-#-6:#=5#-D02-5#.9=6#642.9-#H=-# 9C0509E6-#<-6#;0e#<=#605;R#575#

<7=97=1-=D#S:10563=:05>TR#2046#27456#.1>346?#M9#2-6=1-#=54H=-2-5:#90#60:=10:475#<-6#

;978=9-6#17=;-6#-5#7DE;F5-#S(0Q[T?# #
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VIII.! OXYGENOTHERAPIE  

,n7DE;>57:/>10.4-# 0# .7=1# 8=:R# <056# :7=6# 9-6# 306# <-#2045:-541# =5-# .1-66475#

.01:4-99-#01:>14-99-#-5#7DE;F5-#S'0Q[T#6=.>14-=1-#B#!d#22X;#S674:#VRaW#b'0T#7=#=5-#

60:=10:475#<=#605;#01:>14-9#-5#7DE;F5-#6=.>14-=1-#7=#>;09-#B#ad#uDDD4J?#

,C7DE;>57:/>10.4-#.-12-:#+##

•! ,0# 3711-3:475# <-6# /E.7D4-6# <n>:4797;4-6# <4J-16-6# 5>3-664:05:# =5-#

7DE;>57:/>10.4-#57127801-#7=#/E.-1801-R#

•! ,C0942-5:0:475#<-6#1-6.410:-=16#-5#05-6:/>64-c1>05420:475R#

•! ,C7DE;>57:/>10.4-#-6:#=5#J-3:-=1#<-6#2><4302-5:6#.7=1#45/090:475#0<24546:1>6#

.01#5>8=946-=1?#

QDE;>57:/>10.4-#57127801-#375J4-5:#+#

•! G/-e#9-6#.0:4-5:6#5-#.1>6-5:05:#.06#<-#:17=89-#<-#90#J-5:490:475#+#J-3:-=1#<-#

2><4302-5:6#45/09>6R#.01#9C45:-12><4041-#<C=5#5>8=946-=1?#

•! G/-e# 9-6# .0:4-5:6# .1>6-5:05:# <-6# :17=89-6# <-# 90# J-5:490:475# 7=# 9716# <C=5-#

05-6:/>64-R#9C7DE;F5-#-6:#0<24546:1>#.01#J-5:490:475#06646:>-?#

QDE;>57:/>10.4-#/E.-1801-#-6:#=5#:104:-2-5:#7f#9C7DE;F5-#-6:#0<24546:1>#-5#3046675#

.1-66=146>#7=#3/0281-#.-12-::05:#=5-#0:276./F1-#-5#7DE;F5-#6=.>14-=1#B#)Rd)*#801?#

#
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A.! Indications de l’oxygénothérapie 

! Qpoj$\Q%X$O&'M$#\QOYQP&O$#

a)! Pathologie respiratoire : 

(1)!  Insuffisance respiratoire aiguës : 

,C456=AA46053-# 1-6.410:741-# 04;=r# /E.7D>24H=-# -6:# 90# 3756>H=-53-# <n=5-#

/E.7D>24-#01:>14-99-#;10J-#1>A103:041-#B#9n0..71:#<nQ[?#$99-#1>6=9:-#<n=5#6/=5:#J063=9041-#

45:10.=9275041-# 6=4:-# B# =5-# 4575<0:475# 7=# B# =5# 37990.6=6# 09J>79041-?# ,0#

6E2.:720:797;4-#372.1-5<#=5-#<E6.5>-#-:#=5-#:03/E.5>-?#,-#<40;576:43#1-.76-#6=1#

9-6#;0e#<=#605;#01:>14-9#-:#90#10<47#<=#:/710D?#,-#:104:-2-5:#5>3-664:-#/084:=-99-2-5:#

9-#1-37=16#B#90#J-5:490:475#01:4A434-99-?#

,-#1-2.94660;-#<-#9n-6.03-#0>14-5#0=#37=16#<-#9n456=AA46053-#1-6.410:741-#/E.7D>24H=-#

04;=r#.-=:#1>6=9:-1#+#

•! L-# 9n0=;2-5:0:475# <-# 90# .1-66475# /E<176:0:4H=-# 30.499041-R# 3722-# 3-90# -6:#

786-1J>#<056#9n456=AA46053-#301<40H=-#;0=3/-#

•! Ln=5-#.-12>08494:>#30.499041-#09J>79041-#0=;2-5:>-R#3722-#<056#9-6#:17=89-6#

.1><46.7605:#0=#6E5<172-#<-#<>:1-66-#1-6.410:741-#04;=r##

•! L-6#-D6=<0:6#605;=456#S3722-#3-90#6-#.17<=4:#-5#306#<n/>27110;4-#09J>79041-#

<4AA=6-T#7=#45A90220:741-6#S3722-#-5#306#<-#.5-=2754-#7=#<n0=:1-6#0AA-3:4756#

.=9275041-6#45A90220:741-6T##

@5-# /E.7D>24-# 04;=r# SL>60:=10:475# 7DE/>27;978454H=-T# .-=:# .17J7H=-1# =5-#

<E6.5>-R#=5-#0;4:0:475#-:#=5-#05D4>:>?#,-6#6E2.:k2-6#066734-5:#=5-#375A=6475#7=#

=5-#27<4A430:475#<-#90#375634-53-R#=5-#3E0576-R#=5-#:03/E.5>-R#=5-#:03/E301<4-#-:#

=5-#:1056.410:475?#L-6#:17=89-6#<=#1E:/2-#301<40H=-#-:#=5#3720#.-=J-5:#6=1J-541?##
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,n/E.7D>24-# -6:# /084:=-99-2-5:# <n0871<# 1-3755=-# .01# 9n7DE2>:14-# .=96>-?# ,-6#

.0:4-5:6#.1>6-5:05:#=5-#60:=10:475#8066-#-5#Q[?#M96#<74J-5:#6=841#=5#<760;-#<-6#;0e#

<=#605;#01:>14-9#-:#=5-#10<47#<=#:/710D#-:#1-3-J741#<-#9nQ[#-5#0::-5<05:#9-#1>6=9:0:#

<-6#-D02-56#372.9>2-5:041-6?#

@5-#A746#9n456=AA46053-#1-6.410:741-#/E.7D>24H=-#04;=r#<40;576:4H=>-R#675#714;45-#

.=9275041-#7=#-D:10#.=9275041-#<74:#I:1-#<>:-1245>-?#'01A746R#=5-#0AA-3:475#3755=-#

-5# 37=16# S.?# -D?R# 45A013:=6# <=#2E7301<-# 04;=R# .0531>0:4:-R# 6-.646T# -6:# =5-# 30=6-#

>J4<-5:-?# L056# <C0=:1-6# 306R# 9C/46:741-# -6:# >J730:143-# l# =5-# .5-=2754-# <74:# I:1-#

6=6.-3:>-# 3/-e# =5# .0:4-5:# 422=57<>.142># -:# =5-# />27110;4-# 09J>79041-# 6-10#

6=6.-3:>-# 0.1F6# =5-# ;1-AA-# <-# 27-99-# 766-=6-# 7=# 3/-e# =5# .0:4-5:# 0::-45:# <n=5-#

2090<4-#<=#:466=#375m753:4A?#

Z=05<#=5#6E5<172-#<-#<>:1-66-#1-6.410:741-#04;=#-6:#<40;576:4H=>#2046#6056#

30=6-#>J4<-5:-#S.?#-D?R#:10=20:462-R#6-.646R#45A-3:475#.=9275041-#;10J-R#.0531>0:4:-TR#

9n45J-5:041-#<-6#2><4302-5:6#-:#<-6#:-6:6#<40;576:4H=-6#1>3-5:6R#<-6#.173><>6#-:#<-6#

:104:-2-5:6#.-=:#1-:17=J-1#=5-#30=6-#2>3755=-R#:-99-#H=-#9n=:49460:475#<-#.17<=4:#<-#

375:106:-#47<>R#=5-#-28794-#;0e-=6-#7=#=5-#:1056A=6475?#

,-6# .0:/797;4-6# 67=6cm03-5:-6# <74J-5:# I:1-# .146-6# -5# 3/01;-?# ,n456=AA46053-#

1-6.410:741-#/E.7D>24H=-#04;=r#-6:#454:409-2-5:#:104:>-#.01#7DE;>57:/>10.4-#B#=5#<>84:#

>9-J>#<-#Vd# B#)ddu#<nQ[# 0J-3#=5#206H=-# A03409# B# /0=:-# 3753-5:10:475?# (4# =5-#

60:=10:475#-5#Q[#|#adu#5n-6:#.06#0::-45:-R#=5-#J-5:490:475#2>3054H=-#<74:#.178089-2-5:#

I:1-#246-#-5#g=J1-?#



)["#

#

(2)! Insuffisances respiratoires chroniques graves : 

,C7DE;>57:/>10.4-#-6:#9-#:104:-2-5:#6=..9>:4A#97;4H=-#<-#9C/E.7D>24-R#3756>H=-53-#

<-#9CMOG?#,-# :104:-2-5:#.01#7DE;>57:/>10.4-#<-# 975;# :-12-#.-12-:#<-#37114;-1R#0=#

27456#.01:4-99-2-5:#9C/E.7D>24-#94>-#0=D#0572094-6#<=#10..71:#J-5:490:475#v#.-1A=6475#

7=#0=D#:17=89-6#<-#90#<4AA=6475#09J>797c30.499041-?#

,C0=;2-5:0:475#<-#90#'0Q[#275:1-#=5-#02>94710:475#<-#90#<E6.5>-#-:#<=#375A71:#

1-6.410:741-R# =5-# 9424:0:475# <=# /05<430.R# 57:022-5:# .01# 9C7DE;>57:/>10.4-# <-#

<>028=90:475R# =5-# 0=;2-5:0:475# <-6# .76648494:>6# ./E64H=-6# <=# .0:4-5:R# -:# =5-#

02>94710:475#<=#.17576:43# J4:09?#L-#.9=6# 9-6#<>372.-560:4756#-:# 372.9430:4756#<-6#

P'GQ#675:#27456#A1>H=-5:-6?#

%7=:#3-90#0#.7=1#8=:#<C02>9471-1#90#H=094:>#<-#J4-#<=#.0:4-5:#-:#<-#1><=41-#9-6#

/76.4:09460:4756?#

b)! Indications de l’oxygénothérapie normobare :  

•! M56=AA46053-6#1-6.410:741-#3/1754H=-6#786:1=3:4J-6#

•! M56=AA46053-6#1-6.410:741-#3/1754H=-6#1-6:143:4J-6#7=#24D:-6#

•! M56=AA46053-6#1-6.410:741-#3/1754H=-6#1-6:143:4J-6#

•! P'GQ#

(1)! Syndrome d’apnée du sommeil :  

,C7DE;>57:/>10.4-#573:=15-#<4245=-#9C45:-564:>#<-6#<>60:=10:4756#2046#5C>94245-#

.06#9-6#1>03:4756#<C>J-49#-:#.17975;-#67=J-5:#9-6#0.5>-6?#
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c)! Indications non respiratoires : 

(1)! Insuffisance cardiaque : 

,C456=AA46053-# 301<40H=-# -6:# 9C450.:4:=<-# <=# 3g=1# B# A041-# A03-# 0=D# 8-67456#

/>27<E5024H=-6#<-#9C71;05462-?#$99-#-6:#<=-#B#=5-#A04994:-#<=#2E7301<-#J-5:143=9041-R#

H=4#6C-D.142-#.01#90#<4245=:475#<-#90#375:103:494:>#2E7301<4H=-?##

,C09:>10:475#<=#A753:4755-2-5:#301<40H=-#1-9FJ-#<-#<-=D#2>305462-6#+##

•! (74:#=5#:10J049#-D3-664A#<x#B#=5-#6=13/01;-#J79=2>:14H=-#7=#B#=5#786:039-#

•! (74:# =5-# 1><=3:475# <-# 90# 30.034:># 2E7301<4H=-# <C714;45-# 463/>24H=-R#

<>;>5>10:4J-R#:7D4H=-#7=#45A90220:741-?#

Q5# <46:45;=># 9C456=AA46053-# J-5:143=9041-# ;0=3/-# SMNjT# <-# 9C456=AA46053-#

J-5:143=9041-#<174:-#SMNLT?#

,CMNj#-6:#90#.9=6#3722=5-#<-6#456=AA46053-6#301<40H=-6?#,-6#30=6-6#9-6#.9=6#

A1>H=-5:-6# <-# <E6A753:475# J-5:143=9041-# ;0=3/-# 675:# 90#2090<4-# 37175041-# <C714;45-#

01:>147639>1-=6-#-:# 9C/E.-1:-56475#01:>14-99-?# ,-# :104:-2-5:# .01#7DE;>57:/>10.4-# 6-10#

45<4H=>#<056#9-#306#<C/E.7D>24-?#$5#.10:4H=-R#-5#306#<-#<E6.5>-#-:#<-#3E0576-#

42.71:05:-?#

,CMNL# -6:# =5-# 372.9430:475# <-# 9C456=AA46053-# 1-6.410:741-# 3/1754H=-# ;10J-?#

,C/E.-130.54-#-:#9C034<76-#1-6.410:741-#375m=;=-5:#9-=16#-AA-:6#B#3-=D#<-#9C/E.7D>24-#

.7=1#0=;2-5:-1#90#J0673756:143:475#01:>1479041-#-:#9C/E.-1:-56475#.=9275041-?#,CMNL#-6:#

1>J>9>-# 9-# .9=6# 67=J-5:# 9716# <C=5# >.467<-#<-# 6=145A-3:475# 81753/4H=-#H=4#0;;10J-#

9C456=AA46053-#1-6.410:741-?#,-#:104:-2-5:#.01#7DE;>57:/>10.4-#-6:#.14271<409R#-99-#.-=:#

A041-#1>;1-66-1#9C456=AA46053-#301<40H=-?#
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(2)! Algies vasculaires de la face (AVF) 

,-6#09;4-6#J063=9041-6#<-#90#A03-#:7=3/-5:#-5J4175#dR)u#<-#90#.7.=90:475?#$99-#

<>8=:-#;>5>109-2-5:#-5:1-#[d#-:#Kd#056#.=46# 1>;1-66-#-5#J4-49946605:?# ,0#<7=9-=1#

6=1J4-5:#<056#9-#:-114:741-#<C=5-#01:F1-#<-#90#A03-R#81053/-#<-#90#3017:4<-#-D:-15-?#$99-#

-6:# 9730946>-# 9-#.9=6#67=J-5:#<056#90#1>;475#73=9041-#7=# :-2.7109-#-:#-6:# :7=m7=16#

=5490:>109-?#

GC-6:#=5-#<7=9-=1#45:-56-R#B#:E.-#<-#81x9=1-#7=#<-#�#:1056.-13-2-5:#�?#$99-#-6:#

<C-289>-#81=:09#-:#0::-45:#675#.017DE62-#-5#H=-9H=-6#245=:-6?#G-6#3146-6#75:#=5-#

<=1>-#372.146-#-5:1-#*d#B#)Wd#245#-:#6-#.17<=4:#;>5>109-2-5:#)#B#*#A746#.01#m7=1#

S67=J-5:#90#5=4:T?#L056#)du#<-6#306R#75#.-=:#0J741#<-6#64;5-6#066734>6#3722-#<-6#

901274-2-5:6R#17=;-=1#375m753:4J09-R#375;-6:475#50609-R#2E7646?#

,C&NU#-6:#=5-#0AA-3:475#<-#975;=-#<=1>-R#J741-#<-#:7=:-#=5-#J4-?#$99-#0#=5-#

.1><7245053-#2063=945-?#G-1:0456#A03:-=16#<>39-53/05:6#75:#>:>#246#-5#>J4<-53-#+#

9C093779R#90#<>60:=10:475#3/-e#=5#.0:4-5:#67=AA105:#<C=5#(&(R#9C/46:0245-R#90#54:17;9E3>145-#

7=#9-6#J067<490:0:-=16?#Y09;1>#3-90R#9-#2>305462-#./E647.0:/797;4H=-#<-#9C&NU#1-6:-#

-5371-#209#3755=?#

,C7DE;>57:/>10.4-#6-10#=:4946>-#<056#9-#:104:-2-5:#<-#90#3146-#<-#9C&NU?#,-#.9=6#

10.4<-2-5:#.766489-#0.1F6#9-#<>8=:#<-#90#3146-?#&=#<>84:#<-#!#B#W#,v245#.-5<05:#)d#

B#)"#245?#Z=05<# 49#-6:#-2.97E>#0=# :7=:#<>8=:#<-# 90#3146-R#=5#-AA-:#.764:4A#0#>:>#

78:-5=#10.4<-2-5:#<056#W[u#<-6#306#>:=<4>6?#Y046R#9716H=-#9-#:104:-2-5:#<>8=:-#.9=6#

:01<R#9C-AA-:#6-10#2745<1-R#J741#24542-?#

,-#:104:-2-5:#6-10#066734>#B#90#.146-#<-#J0673756:143:-=16#+#(=20:14.:05�T#-5#

45m-3:475#67=6c3=:05>-#7=#<-#LX$#-5#45m-3:475#7=#45/090:475R#.9=6#<-6#05:09;4H=-6#-:#

05D479E:4H=-#.7=1#9C05D4>:>?#
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! Qpoj$\Q%X$O&'M$#Xo'$OP&O$#

,CQXP#-6:# =5-#27<094:># :/>10.-=:4H=-# <C0<24546:10:475# <-# 9C7DE;F5-#.01# J74-#

1-6.410:741-#B#=5-#.1-66475#6=.>14-=1-#B#90#.1-66475#0:276./>14H=-#6:05<01<?#$99-#-6:#

<>A454-#3722-#9C45/090:475#<C7DE;F5-#.=1#SQ[#B#)dd#uT#.01#=5#6=m-:#.903>#<056#=5#

3046675#<C034-1#7=#<-#.79E2F1-R#B#<-6#.1-664756#6=.10c0:276./>14H=-6#S)R"#B#*#&%&T#

.-5<05:#0=#27456#ad#245=:-6DDDJ?#

,CQXP# 3756:4:=-# =5-# 1>.756-# -5# =1;-53-# <056# 9-6# .0:/797;4-6# :-99-6# H=-#

9C45:7D430:475#0=#2757DE<-#<-#301875-#3/-e#9-6#.0:4-5:6#B#/0=:#146H=-R#9-6#0334<-5:6#

<-#<>372.1-66475R#9-6#-28794-6#;0e-=6-6R#B#0<24546:1-1#-5#=1;-53-?#M9#-6:#0<m=J05:#

<056# 9-6#0=:1-6# 45<430:4756?#L056# 9-6# 45A-3:4756#5>317605:-6# <-6# :466=6#27=6R# 9-6#

1-:01<6# B# 90# 3430:1460:475R# 9CQXP# -6:# 1-372205<>-# -5# :104:-2-5:# 0<m=J05:# <C=5#

:104:-2-5:#3/41=1;4309#-:#<C=5-#05:4847:/>10.4-?#

Q5#.-=:#<4J46-1#9-6#45<430:4756#<-#9CQXP#-5#[#;17=.-6#+#

•! '0:/797;4-6#04;=r6#+##

o! 45:7D430:475#0=#2757DE<-#<-#301875-#3/-e#9-6#.0:4-5:6#B#/0=:#146H=-#<-#

372.9430:4756#B#37=1:#7=#975;#:-12-#S.-1:-#<-#375634-53-#B#9C0<2466475#

7=#0.1F6#9C0<2466475#l#64;5-6#5-=1797;4H=-6R#301<40H=-6R#1-6.410:741-6#7=#

.6E3/797;4H=-6#l#A-22-6#-53-45:-6TR#

o! 0334<-5:#<-#<>372.1-66475R#

o! -28794-#;0e-=6-R#

o! >3106-2-5:#<-#2-281-R#

o! 6=1<4:>#81=6H=-R#

o! ;1-AA-6#<-#.-0=#-:#9028-0=D#2=63=97c3=:05>6#B#J4:094:>#372.17246-#l#

•! '0:/797;4-6#3/1754H=-6#+##



)[a#

#

o! 76:>72E>94:-#3/1754H=-#1>A103:041-R#

o! 9>64756#10<47c45<=4:-6#S76:>710<475>3176-#<-#90#205<48=9-R#3E6:4:-#10<47c

45<=4:-R# 1-3:4:-# 10<47c45<=4:-R# -5# :104:-2-5:# .1>J-5:4A# <-#

9C76:>710<475>3176-#-5#306#<C-D:103:475#<-5:041-TR#

o! =93F1-6# 7=# ;05;1F5-# 463/>24H=-6# 3/-e# 9-6# .0:4-5:6# <408>:4H=-6# -5#

463/>24-# 314:4H=-# 3/1754H=-R# 6056# .76648494:># <-# 1-J063=901460:475# 7=#

.-1646:05:#0.1F6#J063=901460:475#7.:4209-R#

o! =93F1-6#7=#;05;1F5-#463/>24H=-6#3/-e#9-6#.0:4-5:6#575#<408>:4H=-6#-5#

463/>24-# 314:4H=-# 3/1754H=-R# 6056# .76648494:># <-# 1-J063=901460:475# 7=#

9>64756#.-1646:05:#0.1F6#1-J063=901460:475#7.:4209-R#

o! 5-=178906:72-#<-#6:0<-#MNR#

o! .5-=20:76-#bE6:4H=-#<-#9C45:-6:45?#

a)! Intoxication au monoxyde de carbone : 

,C45:7D430:475#0=#2757DE<-#<-#301875-#SGQT#B#/0=:#146H=-#<-#372.9430:4756#B#

37=1:#7=#B#975;#:-12-#4539=-#90#.-1:-#<-#375634-53-#B#9C0<2466475#7=#0.1F6#9C0<2466475R#

9-6#64;5-6#5-=1797;4H=-6R#301<40H=-6R#1-6.410:741-6#7=#.6E3/797;4H=-6R#90#;1766-66-?#

M9#E#0#[#ddd#B#[#"dd#.0:4-5:6v05#-5#U1053-#3753-15>6#.01#9C=:49460:475#<-#9CQXP#<056#

3-::-#45<430:475?#

,CQXPR# .01# 9C0=;2-5:0:475# <-# 90# H=05:4:># <C7DE;F5-# <4667=6R# 1-6:4:=-# =5-#

<>94J1053-#<C7DE;F5-#571209-R#3-#H=4#0#.7=1#3756>H=-53-#<-#9-J-1#9C/E.7D4-#<C714;45-#

/E.7D>24H=-R#-:#<-#.-12-::1-#90#<4667340:475#422><40:-#<-6#372.9-D-6#/>27.17:>45-c

GQ?#

,-#:104:-2-5:#-6:#1>0946>#0J05:#90#[KF2-#/-=1-#6=4J05:#9C-D.764:475#0=#GQ#-5#)#

6>053-#<-#ad#245=:-6#B#[R"#&%&#9-#.9=6#67=J-5:?#,0#246-#67=6#J-5:490:475#2>3054H=-#



)*d#

#

5>3-664:-# 90# .1>6-53-# <C=5# 2><-345# 7=# <C=5# 45A4124-1# A712># B# 90# 1>05420:475# B#

9C45:>14-=1#<=#3046675R#-:#-D4;-#90#.17D424:>#<C=5#6-1J43-#<-#1>05420:475#7=#<C=1;-53-6?#

b)! Accident de décompression : 

,-#2>305462-#<C03:475#<-#9CQXP#<056#9-6#0334<-5:6#<-#<>372.1-66475#1-.76-#

6=1#=5#-AA-:#2>3054H=-R#94>#B#9C>9>J0:475#<-#90#.1-66475?#$5#J-1:=#<-#90#974#<-#Y0147::-#

9405:# B# :-2.>10:=1-# 3756:05:-# 9-# J79=2-# <C=5# ;0e# SNT# -:# 60# .1-66475# S'T# S'N# i#

3756:05:-TR#9C0=;2-5:0:475#<-#90#.1-66475#1><=4:#9-#J79=2-#<-6#0206#;0e-=D?#G-::-#

.17.14>:>#./E64H=-#-6:#=:4946>-#.7=1#1><=41-#9-#J79=2-#<-6#8=99-6#;0e-=6-6#.0:/7;F5-6?#

,-#.9=6#67=J-5:#9-#:104:-2-5:#-6:#1>0946>#-5#)#6>053-#09905:#m=6H=CB#V#/-=1-6R#-5:1-#

[RW#-:#K#&%&?#

c)! L’embolie gazeuse :  

#,-6# 30=6-# <-# 9C-28794-# ;0e-=6-# 675:# 2=9:4.9-6#+# 0334<-5:6# <-# .975;>-R#

372.9430:4756#3/41=1;4309-6R#7=#6=4:-#B#=5-#/>27<409E6-?##M9#6C0;4:#<C=5-#.0:/797;4-#

101-?#%7=:-#-28794-#;0e-=6-#B#:10<=3:475#39454H=-#-6:#305<4<0:-#B#9CQXPR#60=A#-5#306#

<-# 375:1-c45<430:475# 08679=-# S.5-=27:/710D# 575# <1045>R# >.49-.64-# 209# >H=49481>-R#

-2./E6F2-#20m-=1R#301<47.0:/4-#463/>24H=-#575#6:084946>-R#7:4:-#04;=rT?#

,0#.1-66475#=:4946>-#-6:#-5:1-#K#-:#!#&%&#.-5<05:#)[d#245=:-6?#,-6#:089-6#=:4946>-6#

<4AAF1-5:#<-#3-99-6#=:4946>-6#<056#9-6#0334<-5:6#<-#<>372.1-66475#S:089-6#6.>34A4H=-6T?#

d)! Infection nécrosante des tissus mous : 

#'0124# 9-6# 45A-3:4756# 6>JF1-6# <-6# :466=6# 27=6R# 75# .-=:# 34:-1# 90# ;05;1F5-#

<408>:4H=-?#,-#<408F:-#-6:#=5-#2090<4-#2>:08794H=-#372.9-D-R#67=J-5:#372.94H=>-#



)*)#

#

<C05;47.0:/4-#-:#<-#5-=17.0:/4-R#B#9C714;45-#<C45A-3:4756#.>14./>14H=-6?#G-90#1-6:-#=5-#

.0:/797;4-#101-#S["d#.0:4-5:6v05#-5#U1053-T?#

,-#2>305462-#<C03:475#<-#9CQXPR#434R#2-:#-5#m-=#9-#1k9-#<-#9C7DE;F5-#<056#90#

3430:1460:475# -:# 90# 1>646:053-# 0=D# 45A-3:4756?# ,CQXP# 0=104:# -5# 7=:1-# =5# -AA-:#

05:4803:>14-5R#-5#.01:43=94-1#6=1#9-6#;-12-6#050>1784-6?##

#,CQXP# -6:# 1-372205<>-# <056# 3-::-# 45<430:475# -5# :104:-2-5:# 0<m=J05:?# ,0#

.1-66475#=:4946>-#-6:#B#[R"#&%&#.-5<05:#ad#245=:-6#-5#[#B#*#6>053-6#<056#9-6#[K#

/-=1-6#.=46#)d#6>053-6?#,CQXP#<74:#I:1-# 45:>;1>-#<056#=5#.17:7379-#:/>10.-=:4H=-#

<056# 9-# 30<1-#<C=5-#>H=4.-#.9=14<4634.945041-?#,-#2><-345#<74:#I:1-#B# 9C45:>14-=1#<=#

3046675?#

e)! Brulures du second degré et supérieurs à 20% :  

@5-# 81=9=1-# >:-5<=-# -:# .17A75<-# 45<=4:# =5-# 463/>24-# .17;1-664J-# -:# =5-#

<-6:1=3:475#:466=9041-#H=4#6-#.7=16=4:#0=c<-9B#<=#:10=20:462-#454:409?#,-6#81=9=1-6#;10J-6#

675:#A1>H=-22-5:#066734>-6#B#=5-#0::-45:-#1-6.410:741-#-:#=5-#<>A0499053-#1-6.410:741-#

,0# A7120:475# <Cg<F2-# -:# <-# 6:06-# -6:# 9-# 1>6=9:0:# <-# 9C0;1-66475# <-6# 3-99=9-6#

>.4:/>9409-6#.01#9-6#10<430=D#9481-6R#087=:46605:#B#=5-#0=;2-5:0:475#<-#90#.-12>08494:>#

243173413=90:741-?#

,CQXP#-6:# 45<4H=>-#<056# 9-6#81=9=1-6#<>.06605:#.9=6#<-#[du#<-# 90#6=1A03-#

371.71-99-R#<056#9-6#81=9=1-6#.17A75<-6?#$99-#0=104:#=5#-AA-:#<-#1><=3:475#<-#90#.-1:-#

<=#.90620#<753#<4245=:475#<-#9Cg<F2-#.=9275041-?#

f)! Lésions radio-induites : 

,CQXP#A0J7146-104:#90#.1794A>10:475#<-6#A48178906:-6#-:#90#.17<=3:475#<-#37990;F5-#

.01#9-#84046#<-#9C0=;2-5:0:475#<-#90#.1-66475#-5#7DE;F5-#<056#9-6#:466=6#A0489-2-5:#



)*[#

#

.-1A=6>6?# ,CQXP# 6-289-# A1-45-1# 90# .-1:-# .17;1-664J-# <-# 90# 24317# J063=901460:475#

1>6=9:05:#<-#9C463/>24-#3/1754H=-#45<=4:-#.01#9-6#10<40:4756?#,CQXP#0;4104:#-5#7=:1-#-5#

6E5-1;4-#0J-3#9-6#A03:-=16#<-#317466053-#.7=1#6:42=9-1#9-#:=157J-1#3-99=9041-?#@5-#0=:1-#

/E.7:/F6-#-6:#H=-#9C7DE;F5-#9=4c2I2-#m7=-#9-#1k9-#<-#A03:-=1#<-#317466053-?#

g)! Surdité brusque : 

M9#6C0;4:#<C=5-#6=1<4:>#<C0..014:475#81=:09-R#.17J7H=05:#=5#<>A434:#0=<472>:14H=-#

372.9-:# 7=# .01:4-9?# ,C>:4797;4-# -6:# 67=J-5:# <C714;45-# J063=9041-#+# />27110;4-# 7=#

:/172876-6?#,C0::-45:-#-6:#67=J-5:#=5490:>109-?#

,CQXP#-6:#=:4946>#-5#:05:#H=C0<m=J05:#<-6#.-1A=64756#<-#J067<490:0:-=1#S'10D49F5-T#

-:#371:437z<-6R#/>27<49=:475R#679=:475#/E.-1:754H=-?#

B.! Modalités de prise en charge : 

#Q5#<4AA>1-534-#9C7DE;>57:/>10.4-#6-975#H=C-99-#3753-15-#9-6#.0:4-5:6#H=4#675:#7=#

575#-5#64:=0:475#<C/E.7D>24-#+#

•! $5#.1>6-53-#<C/E.7D>24-#+#75#<4AA>1-534-#9C7DE;>57:/>10.4-#+##

o! B#975;#:-12-#S<=1>-#<-#.1-6314.:475#6=.>14-=1-#7=#>;09-#B#*#2746T#.7=1#

9-6#.0:4-5:6#456=AA4605:6#1-6.410:741-6#3/1754H=-#-5#>:0:#39454H=-#6:089-#

o! B#37=1:# :-12-#S<=1>-#<-#.1-6314.:475S6T# 3=2=9>-# 45A>14-=1-#B#*#2746T#

.7=1#9-6#.0:4-5:6#.1>6-5:05:#=5-#456=AA46053-#:10564:741-#-5#>:0:#39454H=-#

456:089-#

•! $5# 9C086-53-# <C/E.7D>24-#+# 9C7DE;>57:/>10.4-# .-12-:# 90# .146-# -5# 3/01;-# <-# 90#

<E6.5>-#3/-e#9-6#.0:4-5:6#-5#67456#.09940:4A6#7=#-5#A45#<-#J4-?#

#



)**#

#

@5-#.01:4-#.9=6#42.71:05:-#J0#I:1-#<><4>-#B#9C7DE;>57:/>10.4-#B#975;#:-12-#SQ,%T?#

,C7DE;>57:/>10.4-# <-# 37=1:# :-12-# 1-.1>6-5:-# 27456# <-# "u# <-6# .1-6314.:4756#

<C7DE;>57:/>10.4-?#

! Qpoj$\Q%X$O&'M$#&#,Q\j#%$OY$#

,C7DE;>57:/>10.4-# B# 975;# :-12-# 1-37=J1-# <-=D# 27<-6# <C0<24546:10:475# <-#

9C7DE;F5-DDDJ4#+#

•! 7?N$52,.G5&14#'!/'!-,2$%'!/%&5'!H%,.#/#'22'#0J-3#=5-#0<24546:10:475#!#)"#/vm7=1#

6-975#9C-D46:-53-#<C=5-#<>028=90:475#+#

o! (056#<>028=90:475#7=#0J-3#<>028=90:475#<-#27456#)#/vm7=1#

o! &J-3#<>028=90:475#|#)#/vm7=1#

•! 7?N$52,.G5&14#'!/'!/5106%-1.#,2!'?>-%;#@'!

G-6#<-=D#27<-6#<C0<24546:10:4756#75:#<-6#375<4:4756#4<-5:4H=-6#<C0::148=:475#H=-#m-#

J046#<>A4541#34c<-667=6?#

a)! Qualité des prescripteurs  

%7=:-#.1-6314.:475#Q,%#<74:#I:1-#1>0946>-#.01#+#

•! '5-=2797;=-##

•! Y><-345#<C=5#3-5:1-#<-#1-667=13-6#-:#<-#372.>:-53-6#<-#90#2=37J4634<76-#

•! Y><-345#<C=5#3-5:1-#<-#9CX%&'#

•! '><40:1-#0E05:#=5-#-D.-1:46-#-5#MOG#<-#9C-5A05:#

•! $5#$X'&LR#9-#1-57=J-99-2-5:#.-=:#I:1-#A04:#.01#9-#2><-345#3771<7550:-=1#



)*K#

#

b)! Durée de la prescription 

,0#.1-6314.:475#454:409-#-6:#J09089-#.7=1#=5-#<=1>-#<-#:1746#2746?#,-#1-57=J-99-2-5:#

-6:#1>0946>#:1746#2746#0.1F6#90#.1-6314.:475#454:409-#.=46#3/0H=-#055>-?#

c)! Accord préalable 

,0#.146-#-5#3/01;-#-6:#066=1>-#0.1F6#03371<#.1>09089-#<-205<>#-:#1-56-4;5>#.01#

9-#2><-345#.1-6314.:-=1#9716#<-#90#.1-24F1-#.1-6314.:475R#:1746#2746#.9=6#:01<#<056#9-#

30<1-#<=#.1-24-1#1-57=J-99-2-5:#-:#=5-#A746#.01#05#9716#<-6#1-57=J-99-2-5:6#6=4J05:6?#

d)! Suivi de l’observance 

,C786-1J053-# <=# :104:-2-5:# .01# Q,%# <74:# I:1-# >J09=>-# 1>;=94F1-2-5:# .01# 9-#

2><-345#:104:05:#-:#9-#2><-345#.1-6314.:-=1?#G-::-#>J09=0:475#1-.76-#6=1#=5-#<463=66475#

0J-3#9-#.0:4-5:R#J741#675#-5:7=10;-#6=1#9C=:49460:475#<=#20:>14-9#<C7DE;>57:/>10.4-?#

e)! Critères de choix de la source mobile 

,-#2><-345#.1-6314.:-=1#>J09=-#9-6#8-67456#<-#<>028=90:475#<-#675#.0:4-5:#-5#

:-12-6#<-#<=1>-#<-#<>028=90:475#-:#<-#A1>H=-53-#<-#<>028=90:475?#$5#A753:475#<-6#

8-67456# <-# <>028=90:475# <=# .0:4-5:# -:# <-# 675# 27<-# <-# J4-?# Y046# 0=664# <-6#

6.>34A430:4756# :-3/54H=-6#<-6#<46.764:4A6#<-#<>028=90:475?#G-1:0456#06.-3:6#<74J-5:#

I:1-#.146#-5#372.:-#9716#<-#90#.1-6314.:475#<-#90#67=13-#27849-#+#27<-#<C0<24546:10:475#

<-# 9C7DE;F5-# .1-6314:# S375:45=# 7=# .=96>TR# <>84:# 7=# 1>;90;-# <C7DE;F5-# .1-6314:R#

033-6648494:>#<=#.0:4-5:R#<=1>-#-:#A1>H=-53-#<-#<>028=90:475R#0=:75724-#<-#90#67=13-#

27849-R#-537281-2-5:#-:#.74<6#<-#90#67=13-#27849-R#-:#J79=2-#67571-?#



)*"#

#

! Qpoj$\Q%X$O&'M$# L$# ,Q\j@$# L@O$$#

Z@Q%MLM$\\$#

$99-#375646:-#-5#=5-#0<24546:10:475#H=7:4<4-55-#<C7DE;F5-#.-5<05:#=5-#<=1>-#

6=.>14-=1#7=#>;09-#B#)"#/-=1-6?#

$99-#-6:#45<4H=>-#3/-e#9-6#.0:4-5:6#0::-45:6#MOG#+#

•! $5#306#<-#P'GQR#64#9-6#1>6=9:0:6#<-6#;0e#<=#605;#01:>14-9#-5#041#028405:#75:#

275:1>#+#

o! (74:#=5-#'0Q[###B#""#22X;#

o! (74:#=5-#'0Q[#372.146-#-5:1-#"!#-:#"a#22X;#066734>#B#=5#7=#.9=64-=16#

>9>2-5:6#+#=5-#.79E;978=94-R#<-6#64;5-6#39454H=-6#<-#3g=1#.=9275041-#

3/1754H=-R#=5-#X%&#.=9275041-R#=5-#<>60:=10:475#01:>14-99-#573:=15-#575#

0.5>4H=-#

•! (056#P'GQR# H=05<# 9-6# 1>6=9:0:6# <-6# ;0e#6=1# 605;#01:>14-9# -5# 041# 028405:#

275:1-5:#=5-#'0Q[#~#!d#22X;#

,0#.1-6314.:475#454:409-#5>3-664:-#<-=D#2-6=1-6#<-6#;0e#<=#605;#01:>14-9#-5#041#

028405:#B#)"#m7=16#<C45:-1J099-R#-:#=5-#2-6=1-#<-6#;0e#<=#605;#01:>14-9#67=6#7DE;F5-?#

(75# 1-57=J-99-2-5:#5>3-664:-#0=664#=5-#2-6=1-#<-6#;0e#<=#605;#01:>14-9# S-5#041#

028405:#7=#67=6#7DE;F5-T?##

,0# .1-6314.:475# <C=5-# 67=13-# 27849-# 5>3-664:-# =5-# :4:10:475# .1>09089-# .01# 9-#

2><-345#.1-6314.:-=1#0A45#<-#<>:-1245-1# 9-# 1>;90;-#7.:4209#0<0.:>#0=D#8-67456#<=#

.0:4-5:?#G-::-#:4:10:475#5-#.-=:#.06#I:1-#-AA-3:=>-#.01#9-#.1-6:0:041-#<-#605:>R#2046#

.-=:#2-::1-#9-#20:>14-9#5>3-66041-#B#<46.764:475?#

'7=1#H=C=5-#.1-6314.:475#674:#J094<-R#9-#.1-6314.:-=1#<74:#.1>346-1#+##



)*!#

#

•! ,0#50:=1-#<-#90#67=13-#<CQ[#

•! ,-#<>84:#<CQ[#0=#1-.76#-5#,v245#

•! ,0#<=1>-#<C0<24546:10:475#H=7:4<4-55-#.7=1# 3/0H=-#67=13-#.1-6314:-# SA4D-#-:#

27849-T#

•! ,0#50:=1-#<-#90#67=13-#27849-#<C7DE;F5-#

•! ,-#27<-#<C0<24546:10:475#<-#90#67=13-#27849-R#375:45=#7=#.=96>R#675#<>84:#-:#

60#.71:08494:>#

•! ,-6#033-66741-6R#64#5>3-66041-#

#

,-6# 67=13-6# <C7DE;F5-# >94;489-6# B# 90# .1-6314.:475# .7=1# 9C7DE;>57:/>10.4-# <-#

975;=-#<=1>-#H=7:4<4-55-#0J-3#7=#6056#<>028=90:475#675:#<4J46>6#-5#<-=D#946:-6#+##

•! ,46:-#&#+#6056#7=#0J-3#<>028=90:475#|#)/vm7=1R#;=4<>-#.01#9-#<>84:#<C7DE;F5-#

.1-6314:#0=#1-.76#

o! ##"#,v245#0=#1-.76#+#3753-5:10:-=1#A4D-#0E05:#=5#<>84:#20D4209#<-#"#

,v245#

$! "#,v245#-:###a#,v245#0=#1-.76#+#3753-5:10:-=1#A4D-#0E05:#=5#<>84:#

20D4209#<-#a#,v245#

$! a,v245#+#7DE;F5-#94H=4<-#

•! ,46:-#P#+#&J-3#<>028=90:475#|#)/vm7=16R#;=4<>-#.01#9-#27<-#<C0<24546:10:475#

<C7DE;F5-#.1-6314:#.7=1#90#<>028=90:475#.=46#.01#9-#<>84:#<C7DE;F5-#.1-6314:#

o! Y7<-#.=96>#7=#375:45=#0J-3#<>84:#.7=1#90#<>028=90:475###*,v245#

$! G753-5:10:-=1#A4D-#0J-3#<>84:#20D4209#<-#",v245#s#3753-5:10:-=1#

27849-#



)*V#

#

$! (E6:F2-# <-# 1-2.94660;-# <-# 87=:-499-6# <C7DE;F5-# =:494605:# =5#

3753-5:10:-=1#A4D-#-:#=5#372.1-66-=1#7=#=5#3753-5:10:-=1#A4D-#-:#

=5#3753-5:10:-=1v372.1-66-=1#

$! QDE;F5-#94H=4<-#

o! Y7<-#375:45=#0J-3#<>84:#.7=1#90#<>028=90:475#|#*#,v245#

$! (E6:F2-# <-# 1-2.94660;-# <-# 87=:-499-6# <C7DE;F5-# =:494605:# =5#

3753-5:10:-=1#A4D-#-:#=5#372.1-66-=1#7=#=5#3753-5:10:-=1#A4D-#-:#

=5#3753-5:10:-=1v372.1-66-=1##

$! QDE;F5-#94H=4<-#

! Qpoj$\Q%X$O&'M$# L$# L$&YP@,&%MQ\#

$pG,@(MN$#+##

$99-# 375646:-# -5# =5-# 0<24546:10:475# <C7DE;F5-# -D39=64J-2-5:# 9716# <-# 90#

<>028=90:475R#-5#<-/716#<C=5-#7DE;>57:/>10.4-#<-#975;=-#<=1>-#H=7:4<4-55-?#

$99-#-6:#45<4H=>-#3/-e#9-6#.0:4-5:6#456=AA4605:6#1-6.410:741-#5-#1-9-J05:#.06#<-#

9C7DE;>57:/>10.4-#<-#975;=-#<=1>-#H=7:4<4-55-#-:#0E05:#=5-#<>60:=10:475#B#9C-AA71:?#,0#

<>60:=10:475#B#9C-AA71:#-6:#<>A454-#9716#<C=5#:-6:#<-#2013/-#<-#!#245=:-6#7=#9716#<C=5-#

>.1-=J-#A753:4755-99-#<C-D-1343-#+#

•! (74:#.01#=5-#'0Q[#~#!d#22X;#

•! (74:#.01#=5-#<4245=:475#<C0=#27456#"uR#.01#10..71:#B#90#J09-=1#<=#1-.76R#<-#

90# 60:=10:475#-5#7DE;F5-#.01#2-6=1-#.-13=:05>-#S(.Q[TR# -:#<74:# 0J741#=5-#

J09-=1#~#adu?#

#



)*W#

#

,0# .1-6314.:475# 454:409-# -:# 9-# 1-57=J-99-2-5:# <-# 90# 67=13-# 27849-# <C7DE;F5-#

5>3-664:-#90#1>09460:475#.01#9-#2><-345#.1-6314.:-=1#<C=5#:-6:#<-#2013/-#<-#!#245=:-6#

7=#<C=5-#>.1-=J-#A753:4755-99-#<C-D-1343-R#-5#041#028405:#7=#67=6#7DE;F5-#0J-3#+#

2-6=1-#<-#90#'0Q[#7=#<-#90#(.Q[#-:#<-#9C>J09=0:475#<-#90#<E6.5>-?#

,0#.1-6314.:475#<74:#.1>346-1#+##

•! ,0#50:=1-#<-#90#67=13-#27849-#<CQ[#

•! ,-#27<-#<C0<24546:10:475#<-#90#67=13-#27849-R#375:45=#7=#.=96>R#675#<>84:#-:#

60#.71:08494:>#

•! ,-6#3756722089-6#-:#9-6#033-66741-6R#64#5>3-66041-?#

#

,-6# 67=13-6# <C7DE;F5-# >94;489-6# B# 90# .1-6314.:475# <-# 9C7DE;>57:/>10.4-# <-#

<>028=90:475#-D39=64J-#-6:#<>A454#.01#90#946:-#GR#-5#A753:475#<=#27<-#<C0<24546:10:475#

-:#<=#<>84:#.1-6314:#+#

o! Y7<-#.=96>#7=#375:45=#0J-3#<>84:#.7=1#90#<>028=90:475###*,v245#

%! G753-5:10:-=1#A4D-#0J-3#<>84:#20D4209#<-#",v245#s#3753-5:10:-=1#

27849-#

%! (E6:F2-# <-# 1-2.94660;-# <-# 87=:-499-6# <C7DE;F5-# =:494605:# =5#

3753-5:10:-=1#A4D-#-:#=5#372.1-66-=1#7=#=5#3753-5:10:-=1#A4D-#-:#

=5#3753-5:10:-=1v372.1-66-=1#

%! QDE;F5-#94H=4<-#

o! Y7<-#375:45=#0J-3#<>84:#.7=1#90#<>028=90:475#|#*#,v245#

%! (E6:F2-# <-# 1-2.94660;-# <-# 87=:-499-6# <C7DE;F5-# =:494605:# =5#

3753-5:10:-=1#A4D-#-:#=5#372.1-66-=1#7=#=5#3753-5:10:-=1#A4D-#-:#

=5#3753-5:10:-=1v372.1-66-=1##



)*a#

#

%! QDE;F5-#94H=4<-#

! 'O$(%&%MQ\#&((QGM$$#&#

,CQpoj$\Q%X$O&'M$#&#,Q\j#%$OY$#

$99-# -6:# 246-# -5# g=J1-# 375A712>2-5:# 0=D# �#P'LQ#�?# G-::-# .1-6:0:475#

6C0..94H=-#B#9C7DE;>57:/>10.4-#<-#975;=-#<=1>-#H=7:4<4-55-#-:#B#9C7DE;>57:/>10.4-#<-#

<>028=90:475# -D39=64J-?# $99-# 372.1-5<# <-6# .1-6:0:4756# 3722=5-6# 1-37=J105:# 90#

.1-6:0:475#<C456:0990:475#-:#<-#6=4J4R# 90#A7=154:=1-#<-6#3756722089-6#-:#90#A7=154:=1-#

<-6#033-66741-6R#-:#=5-#.1-6:0:475#<-#9730:475#<-#9C7DE;F5-#J014089-R#6-975#90#67=13-#

<C7DE;F5-#.1-6314:-?#

a)! La prestation d’installation et de suivi pour l’OLT  

,0#.1-6:0:475#<C456:0990:475#-:#<-#6=4J4#.7=1#9CQ,%#-6:#246-#-5#g=J1-#9716#<-#90#

.1-6314.:475# 454:409-# 7=# 9716# <C=5-# 27<4A430:475# <-# :104:-2-5:?# $99-# 372.1-5<# 9-6#

.1-6:0:4756# :-3/54H=-6R# 0<24546:10:4J-6# -:# ;>5>109-6# 1>6=2># <056# 9-# :089-0=# [# 34c

<-667=6?



!"#$

$

$

!"#$%&'()'*'+,-$.,'/&-'012/"3"12-'/&'4%&-0%"43"12'/&'56789'



!"!#

#

#

#

#

!"#$%&'()'*'+,-./&'-&'0%&12%"03",4',56#74,387%90"&':'/,4#'3&%;&'

#



!"#$

$

!"#$%"&'(')'*+,-./0%'1%'$"'23%0-"-45,'164,0-"$$"-45,'%-'1%'0&474'25&3'$658+9:,5-.:3"24%';'$5,9'-%3<%'

=3%0-"-45,0' >8+9:,5-.:3"24%'$5,9&%'1&3:%'?&5-414%,,%'%-'1:"<#&$"-45,'%8@$&047%'

!%@.,4?&%0'

%&'()$*(+)',,')*-($
•! .*&/'*+-($01$2')3/*1,$'4$5/-61++*-((1,$01$+'()3$1($78'/91$01$,'$)*)/')*-($:+*$+-4/71$2-;*,1<$

%$,=*(+)',,')*-($

•! .*&/'*+-($1)$2*+1$1($5,'71$04$2')3/*1,$'4$0-2*7*,1$

•! >-4/(*)4/1$01$,'$(-)*71$0=4)*,*+')*-($1)$04$,*&/1)$

•! ?(6-/2')*-($1)$6-/2')*-($)178(*@41$04$5')*1()A$01$+-($1()-4/'91$1)$01$+1+$+-*9('()+$

•! B3/*6*7')*-($@41$,1$5')*1()A$+-($1()-4/'91$1)$+1+$+-*9('()+$+-()$1($21+4/1$0=4)*,*+1/$,1$2')3/*1,$

•! >-4/(*)4/1A$+*$(371++'*/1$1)$C$,'$012'(01$04$5/1+7/*5)14/A$0=4(1$;-4)1*,,1$0=-DE9F(1$9'G14D$

%$7-25)1/$01$

,=*(+)',,')*-($

•! H4/&1*,,'(71$1)$2'*()1('(71$01$,=3)')$04$2')3/*1,$

•! >-4/(*)4/1$01+$7-(+-22';,1+$1)$'771++-*/1+$

•! B3/*6*7')*-($@41$,1$03;*)$'66*783$C$,'$+-/)*1$01+$,4(1))1+$7-//1+5-(0$'4$03;*)$5/1+7/*)$

•! B3/*6*7')*-($01$,'$;-((1$4)*,*+')*-($04$0*+5-+*)*6$

•! ?(6-/2')*-($*2230*')1$04$23017*($5/1+7/*5)14/$1($7'+$0=-;+1/&')*-($0='(-2',*1+$01$,=-;+1/&'(71$

%++*+)'(71$

7-()*(41$

•! H1/&*71$0='+)/1*()1$)3,358-(*@41$#"8I#"$1)$JKIJ$

•! L35'/')*-($1)$/125,'7121()$04$2')3/*1,$1($7'+$01$5'((1+$+-4+$!#8$

A1<4,40-3"-47%0' •! M1+)*-($04$0-++*1/$'02*(*+)/')*6$04$5')*1()$

•! N-()*(4*)3$01+$5/1+)')*-(+$+4/$,=1(+12;,1$04$)1//*)-*/1$(')*-(',$

=3%0-"-45,0'9:,:3"$%0'

•! !F/1$&*+*)1$01$+4*&*$1()/1$!$1)$O$2-*+$

•! B*+*)1$01$+4*&*$)-4+$,1+$O$C$P$2-*+$

QDE9F(1$,*@4*01$R$,'$6/3@41(71$01$&*+*)1$0351(0$01$,'$6/3@41(71$01+$/3'55/-&*+*-((121()+$0=-DE9F(1$



!"#$

$

b)! Fourniture des consommables et accessoires pour 
l’OLT 

!"#$%"&'(')'*+&,-./&,%'0%1'2+-1+33"#$%1'

4+-1+33"#$%1' 5%-+&6%$$%3%-/'

!&#&$&,%' %&'($)*($+$,&-($,-.-,',$

7&-%//%'8'

+9:;<-%'

/0')1*$*1$*.23.1$4$+$3.($ 5$6$,&-($

7.23.1$8$+3.($ 5$6$(*,3-.*$

="1>&%'8'

+9:;<-%'

/0')1*$*1$*.23.1$4$+$3.($ 5$6$,&-($

7.23.1$8$+$3.($ "$6$,&-($

="1>&%'?+&,'/,"2@A+/+3.1A' "$6$,&-($

$ 9*($3::*((&-;*($(&.1$2&';.-($(*)&.$)3$<;*(:;-<1-&.=$>)($<*'?*.1$:&,<;*.0;*$'.*$

?3)?*$@:&.&,-(*'(*$0A&BCDE.*F$'.$G',-0-2-:31*';$&'$'.$0@H-1,E1;*$<@0-31;-I'*=$

c)! Prestation de location, et spécifications techniques :  

/':'.*$(&';:*$0A&BCDE.*$,&H-)*$.*$<*'1$;@<&.0;*$J$)A*.(*,H)*$0*($(-1'31-&.($

:)-.-I'*(=$$

$

$ $



!""$

$

!"#$%"&'B')'C:-/@<1%'0%1'?,%1/"/.+-1'0%'$+2"/.+-'%-'D+-2/.+-'0%1'

1?A2.D.2"/.+-1'/%2@-.>&%1'

K@3,H')31-&.$ K@H-1$ 9&:31-&.$

8$!G6L$

!$M$96,-.$ N&.:*.1;31*';$2-B*$3?*:$0@H-1$,3B-,3)$0*$M9$

7.1;*$M$J$O$

96,-.$

N&.:*.1;31*';$2-B*$3?*:$0@H-1$,3B-,3)$0*$O$9$P$

Q)31-.-',$O$

4O$96,-.$ RBCDE.*$)-I'-0*$

4$!G6L$

!$M$96,-.$

N&.:*.1;31*';$2-B*$3?*:$0@H-1$,3B-,3)$0*$M9F$

3((&:-@$J$'.$:&.:*.1;31*';$,&H-)*$

N&.:*.1;31*';$2-B*$3?*:$0@H-1$,3B-,3)$0*$M9F$

3((&:-@$J$0*($H&'1*-))*($0A&BCDE.*$D3S*'B$

!$+$96,-.$

TC(1E,*$0*$;*,<)-((3D*$0*$H&'1*-))*($0A&BCDE.*$

'1-)-(3.1$'.$:&.:*.1;31*';$2-B*$*1$'.$:&,<;*((*';$&'$

'.$:&.:*.1;31*';$2-B*$*1$'.$

:&.:*.1;31*';6:&,<;*((*';E$

4$O96,-.$ RBCDE.*$)-I'-0*$

$

EK3.($ )*$ :3($ &U$ )*($ H*(&-.($ 0*$ 0@3,H')31-&.F$ *.$ 1*;,*($ 0*$ ,&0*$

0A30,-.-(1;31-&.F$0*$0@H-1$ *1$0A3'1&.&,-*F$<*'?*.1$V1;*$:&'?*;1($<3;$0*($H&'1*-))*($

0A&BCDE.*$ D3S*'B$ ;*,<)-((3H)*(=$ %&'($ )*($ @)@,*.1($ 0'$ (C(1E,*$ 0&-?*.1$ V1;*$

:&,<31-H)*(=$

d)! Forfaits OLT :  

$



!"#$

$

!"#$%"&'(')'*+,-./0%'1%0'2342"5-0'67!'

!+8%'1%'8450%'%,'9."4:%' ;"-<45%$' =342"5-'

67!'%,'830-%'25>%'

?1<"@#&$"-53,'A'B.CDE'

%&'()'*+,*)-+$./0)$12/$3$#$456/'7$ =342"5-'67!'BFGG'

%&'()'*+,*)-+$89:;%;<=$12/$)'*+)$#$>$

?$456/'7$
=342"5-'67!'BFHB$89:;%;<=$@4;A898BC$?$

D0EFG')$H/I-/J)$12/$K$?$456/'7$ =342"5-'67!$IFGG$

67!'"J%9'1<"@#&$"-53,'?K'

B.CDE'

'

'

67!'1%'1<"@#&$"-53,'

%>9$&05J%'

%&'()'*+,*)-+$L$(&6M+)22)-+$

=342"5-'67!'IFBB$89:;%;<=$NDC=O844$88$

=342"5-'67!'IFBI$@N848@P$B4A<;O844$

=342"5-'67!'IFBL$Q=:84R8PP$N=;4AN%;<=$8O844$

%&'()'*+,*)-+$./0)$L$(&'()'*+,*)-+$

6&S/H)$

%&'()'*+,*)-+$6&S/H)$2)-H$M&-+$H,$

JT,6S-H,*/&'$)0(H-2/U)$

=342"5-'67!'IFBH$89:;%;<=$PD4D$V$

=342"5-'67!'IFBM$89:;%;<=$W@DV$

=342"5-'67!'IFBN$@N848@P$P8C@4XYD$

=342"5-'67!'IFBO$P%;4=D$89DY=9$D9=$YV$

=342"5-'67!'IFB($P%;4=D$89DY=9$D9=$YZ$

=342"5-'67!'IFBP$%N;<A$P=[B;4$=%48@P=$Z$

D0EFG')$H/I-/J)$ =342"5-'67!'IFGG'



!"\$

$

! DWXY=9DAN=<;@8=$;$%DB<A$A=<C=$1D%A7$=A$@<8P=$=9$%N;<Y=$Q=$4;$QXP@9==$%N=]$

4=P$@;A8=9AP$=9$PD89P$@;448;A8OP$DB$=9$O89$Q=$:8=$@;<$DWXY=9DAN=<;@8=$

!"#$%"&'BG')'Q3,15-53,0'1%'84%09458-53,'1%'$R6Q!'%-'$"'1+08,<%'9.%S'$%0'8"-5%,-0'%,'035,0'8"$$5"-520'3&'%,'25,'1%'J5%'

' 6Q!' T+08,<%'9.%S'$%0'8"-5%,-0'%,'035,0'8"$$5"-520'

3&'%,'25,'1%'J5%'8"4'3>+:<,3-.<4"85%'

U,159"-53,0'

8'2-../2,'()$+)2M/+,*&/+)$*+,'2/*&/+)$)'$,**)'J,'*$H,$

+T2&H-*/&'$J)$H^TM/2&J)$J^/'2-../2,'()$+)2M/+,*&/+)$&-$

M,22,F)$)'$D4A$

QE2M'T)$(_)`$H)2$M,*/)'*2$)'$2&/'2$M,HH/,*/.2$&-$

./'$J)$U/)$

V4%09458-%&4' A&-*$6TJ)(/'$

T&4<%' @+)2(+/M*/&'$J^-'$6&/2$+)'&-U)H,SH)$V$.&/2a$;-b

J)H>c$M,22,F)$)'$D4A$

@+)2(+/M*/&'$/'/*/,H)$J)$Z$6&/2$+)'&-U)H,SH)$!$

.&/2$,M+G2$,U/2$J^-'$2MT(/,H/2*)$

Q3,-%,&'1%'$"'

84%09458-53,'

W"-&4%'1%'$"'03&49%'1X3>+:/,%$d$(&'()'*+,*)-+$

./0)$&-$S&-*)/HH)$J^&0EFG')$F,`)-0$
%&'()'*+,*)-+$./0)$

*3&49%'@3#5$%Y'05',<9%00"54%$d$S&-*)/HH)$J^&0EFG')$F,`)-0$

T<#5-'%-'1&4<%'1X"1@5,50-4"-53,'Z&3-515%,,%'

U,-%42"9%'1X"1@5,50-4"-53,'1%'$X6I')'H-')**)$&-$

6,2I-)'
4-')**)$&-$6,2I-)$

[99%00354%0'05',<9%00"54%'



!"#$

$

a)! Fourniture des consommables et accessoires  

%&$'()*$)+$,-+,.+*/(*.)/$'01.$2-+*$&.$2340*$.5*$(2(6*3$()1$4.5-0+5$2)$6(*0.+*7$

!"#$%"&'((')'*+&,-./&,%'0%1'2+-1+33"#$%1'

4+-1+33"#$%1' 5%-+&6%$$%3%-/'

!&#&$&,%' !$6-)/$&($2)/3.$*-*(&.$2)$*/(0*.8.+*$

7&-%//%'8'

+9:;<-%'

92)&*.$.*$.+'(+*$:$;$(+5$ <$=$8-05$

>+'(+*$?$;(+5$ <$=$5.8(0+.$

="1>&%'8'

+9:;<-%'

92)&*.$.*$.+'(+*$:$;$(+5$ <$=$8-05$

>+'(+*$?$;$(+5$ "$=$8-05$

="1>&%'?+&,'/,"2@A+/+3.1A' "$=$8-05$

$

@.5$(,,.55-0/.5$5-+*$'-)/+05$5.&-+$&($6/.5,/06*0-+7$%&5$6.)A.+*$,-86/.+2/.$)+.$A(&A.$

3,-+-805.)5.$2B-1CDE+.F$)+$G)8020'0,(*.)/$-)$)+$2340*8E*/.$6320(*/0H).7$
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