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1 . Introduction
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C
%&'()'*+,-*(./0.*(1&,*+(.2,(34(523*)6&'7*)&''43)*+(0*(.&'()5147*(.2,(30(*)..2(2,84)'9(
:(34(.2)*0(;/2'0(4'43<.0(.2,(3/4,7=)*07*2,0(0*(30(;+>03&11050'*(2,84)'(;/2'0(7&5?
52'0(>42;&).0(.0(*,&2>4'*(.2,(3/4@0(,03)4'*(A42.4''0(B(C0'D>0E(F/4)(7&'.*4*+(30(
54'G20(;/4**,47*)>)*+(;/2'0(5&,1=&3&H)0(2,84)'0(;4*4'*(;2(%&<0'?:H09(I0(.)*0(
1&2,*4'*(4')5+(14,(;0.(7&550,70.(;0(1,&@)5)*+E(;0.(47*)>)*+.(723*2,0330.(0*(30.(
=48)*4'*.( F2.G2/42(;+82*(;0.(4''+0.('&'4'*0E(./0.*(H0'*)50'*(+*0)'*(0*( 34(J&'0(
0.*(1,)'7)143050'*(;0>0'20(5&'&6&'7*)&''03309(A0(134'(H+'+,43(;/46607*4*)&'(;0(
34(7&552'0(0'(G20.*)&'(;+5&'*,0(14,64)*050'*(34(6,4H50'*4*)&'(;2(*0,,)*&),0(14,(
J&'0.(5&'&6&'7*)&''0330.9(K'0(H,4';0(14,*)0(;2(*0,,)*&),0(.2)..0(0.*(14,0)33050'*(
.*,27*2,+9( A0.( >)330.( 0*( 30.( H,4';.( 1L30.( 2,84)'.( &'*( 2'( 102( ;/4>4'70( .2,( 30.(
42*,0.(7&552'0.(H,M70(B(302,(134')6)74*)&'(;2(*0,,)*&),09(I0**0(;0,')D,0(./4;41*0(
42@(1,)'7)10.(;0(;0'.)6)74*)&'(>0,.(3/)'*+,)02,(>&*+(0'(NOPQ(1&2,(.*&110,(30(5)*4H0(
;2(.&3(0*(14,*)7)10(+H43050'*(42(;+>03&11050'*(;2,48309

%0.(1,05)D,0.()'*0,47*)&'.(7&'7,D*0.(4>07(30.(;&54)'0.(;0(3/4,7=)*07*2,0(0*(0.?
.0'*)033050'*( ;0( 34( 7&'.*,27*)&'E( .0( .&'*( 64)*0.( ;D.( NOPOE( 0'( 411,0'4'*( 0*( 0'(
0@0,R4'*( 30(5+*)0,(;0(;0..)'4*02,(0'(8M*)50'*9(S/4)(,+H23)D,050'*(+*+(7&'6,&'*+(
B(;0.(G20.*)&'.(;0(J&')'H(&2(42@(;)>0,.0.( 3&).(;/45+'4H050'*(;2( *0,,)*&),0(0*(
42@(,DH3050'*.(;0.(7&'.*,27*)&'.E(.4'.(1&2,(42*4'*(5/)'*0,,&H0,(.2,( 34(84.0(0*(
3/&,)H)'0(;0(70.(;0,')0,.(0*(.2,*&2*(;0(302,.()5147*.(.2,(30(*0,,)*&),09(T2,4'*(50.(
G24*,0( 4''+0.( ;/411,0'*)..4H0( 0*(50.( ;02@( 4''+0.( ;/0@1+,)0'70.( 1,&60..)&'?
'0330.(G2)(&'*(.2)>).E(F/4)(*,4>4)33+(.2,(;0.(1,&F0*.(0@732.)>050'*(5&'&6&'7*)&''03.9(
I/0.*(42(7&2,.(;0(5&'(14,7&2,.(474;+5)G20(G20(F/4)(+*+(7&'6,&'*+(B(34(,+43).4*)&'(
;0(1,&F0*.(.0(7&51&.4'*(;0(1,&H,4550.(7&5130@0.E(0@0,7)70.(*=+&,)G20.(;2,4'*(
30.G203.()3(+*4)*(G20.*)&'(;/)58,)74*)&'(&2(;0(7&=48)*4*)&'(;0.(;)>0,.0.(6&'7*)&'.9(
A0(3)0'(G2/0'*,0*)0''0'*(70.(;0,')D,0.(4>07(30(7&'*0@*0(0@).*4'*(4(+H43050'*(02(
2'0(H,4';0()51&,*4'70(46)'(;0(648,)G20,(34(>)3309

A/411,0'*)..4H0(42(*,4>0,.(;0(34(*=+&,)0(4,7=)*07*2,430(0*(2,84').*)G20(4)'.)(G20(
30.('&58,02.0.(>).)*0.(G20(F/4)(02(3/&774.)&'(;0(64),0(0'*,0(U2,)7=E(I&10'=4H20E(
A<&'E(%2')7=(&2(0'7&,0(V0W?X&,Y(5/&'*(411&,*+(2'0(42*,0(411,&7=0(;0(34(7&5?
1&.)*)&'(;2(*)..2(2,84)'(0*(;2(,411&,*(=254)'(B( 34(>)3309(Z32.(G2/2'0(.2770..)&'(
;/&1+,4*)&'.( )';)>);243).*0.E( 3/4,7=)*07*2,0(0*( 3/2,84').50(;2(NPD50(.)D730(;&)>0'*(
1&2>&),(;&''0,(>)0(B(2'(3)02E(B(2'(G24,*)0,(0'()'*+H,4'*(30.(7)*&<0'.(0*(0'(,+1&'?
;4'*(42@(;+6).(;0(34(;0'.)6)74*)&'(0*(;2(;+>03&11050'*(;2,48309(

Choix du th Ë me

[



\

])H9('^P(_(1,&F0*.(0@732.)>050'*(5&'&6&'7*)&''03.



E
T0('&.(F&2,.E(30(;+>03&11050'*(2,84)'(0.*(.*)H54*).+(B(742.0(;0(.&'()5147*(.2,(
30(73)54*E(;0.()'+H43)*+.(*&2F&2,.(132.()51&,*4'*0.(0'*,0(30.(734..0.(.&7)430.(&2(
0'7&,0(30(54'G20(;0(3&H050'*.(48&,;4830.9(`'(a2)..0(;0.(1,&H,D.(&'*(+*+(64)*.(
H,M70(42@(;0,')D,0.(1,).0.(;0(1&.)*)&'(.2,(3/45+'4H050'*(;2(*0,,)*&),09(A0.(>)330.(
.0(;0'.)6)0'*(0*(47720)330'*(;0(132.(0'(132.(;/=48)*4'*.9(

Z&2,(2'0(14,*( *&2F&2,.(132.(H,4';0(;0( 34(1&1234*)&'E( 30(b(,->0(c(;0( 34(>)334(B( 34(
74514H'0('/0.*(132.(;/47*243)*+9( d3.(1,+6D,0'*(>)>,0(0*(+>&320,(;4'.(2'(0'>),&'?
'050'*(;<'45)G20(0*(4')5+(14,( 3/)'*0,;+10';4'70(;0.( 6&'7*)&'.(G2/&66,0'*( 30.(
J&'0.(2,84)'0.9(T4'.( 30.( 1,&7=4)'0.(4''+0.E( 0330.( .0(;0'.)6)0,&'*( ;4>4'*4H09(
:2(*,4>0,.(;0(34(H0.*)&'E(;2(;+>03&11050'*(0*(;0(34(134')6)74*)&'(;0.(*0,,)*&),0.(
7&'.*,27*)830.(&2(*,4'.6&,54830.E()3(642;,4(;+6)'),(30(>).4H0(62*2,(;0.(>)330.9(

A0(5&;D30(47*203(5&'&6&'7*)&''03(0.*( )'4;41*+(;2(1&)'*(;0(>20(;2(;+>03&110?
50'*(;2,48309(A4(.+14,4*)&'(;0.(6&'7*)&'.(7&'*,4)'*(30(;+1347050'*(;/2'0(J&'0(B(
2'0(42*,09(A0.(*,4'.1&,*.(1283)7.(0*(34(5&8)3)*+(;&270(10,50**0'*(70.(*,4'.)*)&'.(
0'*,0(3&H050'*.(0*(47*)>)*+.(4>07(2'(132.(64)830()5147*(.2,(3/0'>),&''050'*(54).(
70('/0.*(14.(.266).4'*9(K'(;0.(0'F02@(0.*(;&'7(;0(*,&2>0,(30(5&<0'(;0(;+>03&110,(
30.(J&'0.(2,84)'0.(42(*,4>0,.(;0('&2>0330.(1&..)8)3)*+.(0*(;0('&2>0330.(10,.107?
*)>0.(,0.107*202.0.(;0(3/0'>),&''050'*(0*(10,50**4'*(4)'.)(3/+14'&2)..050'*(;0.(
=48)*4'*.(47*203.(0*(62*2,.9(

A0.( 4,7=)*07*0.( 0*( 30.( 2,84').*0.( &'*( 34( ,0.1&'.48)3)*+( ;0( ;+6)'),( ;0( '&2>042@(
74;,0.(;0(>)0E(*&2*(0'(H4,;4'*(0'(5+5&),0(30.(0@1+,)0'70.(;0.(.)D730.(14..+.9(
C,M70(B( 34(523*)6&'7*)&''43)*+E( 3/0@1,0..)&'(1&1234),0(;0(Z)0,,0(e+4,'E(b(5+*,&E(
8&23&*E(;&;&(c(;0>,4(102*?-*,0(-*,0(,0>20(0*(5&;0,').+09((

Enjeux

PO



PP

])H9('^N(_(b5+*,&E(8&23&*E(;&;&c



P
A/42H50'*4*)&'(;0( 34(1&1234*)&'E( 34(;0'.)6)74*)&'(4)'.)(G20( 3/2,H0'70(73)54*)G20(
'&2.(1&2..0'*(B(,010'.0,(34(>)330(;4'.(.4(7&51&.)*)&'(54).(42..)(;4'.(34(54')D,0(
;0(34(>)>,09(A0(J&')'H(.05830(4>&),(64)*(.&'(*051.(0*()3(0.*(1,)5&,;)43(;/2*)3).0,(30.(
8&'.()'.*,250'*.(1&2,(648,)G20,(34(>)3309(A0.(0@10,*.(1,+;).0'*(2'(477,&)..050'*(
;0(34(1&1234*)&'(;4'.(30.(J&'0.(2,84)'0.9(A4(G20.*)&'('/0.*(14.(&f(70.(62*2,.(=4?
8)*4'*.(>&'*(.0(3&H0,(54).(132*L*(7&550'*(0*(;4'.(G20330.(7&';)*)&'.g(A0.(1,).0.(
;0(1&.)*)&'.(1&3)*)G20.(0*(7)*&<0''0.(;0.(;0,')D,0.(4''+0.(>).0'*(B(64>&,).0,(30.(
2.4H0.( ;0( 1,&@)5)*+( 0*( 30( ;+>03&11050'*( ;2,4830( 46)'( ;/&8*0'),( 2'0( '&2>0330(
2,84')*+( ;0( G243)*+9( I0330?7)( 102*( .0( *,4;2),0( 14,( 3/)'*+H,4*)&'( ;0( 34(5)@)*+( 1,&?
H,4554*)G20E(.&7)430(0*(H+'+,4*)&''0330(42(*)..2(8M*)(5&'&6&'7*)&''03(0@).*4'*9(
A/2,84').50( 0*( 3/4,7=)*07*2,0( ;&)>0'*( ./4;41*0,( 0*( -*,0( ,010'.+.( 46)'( ;0( .0( 3)0,(
4>07(30.('&2>042@(5&;0.(;0(>)0(0*(30.('&2>0330.(.*,27*2,0.(.&7)430.9(d3.(;&)>0'*(
+H43050'*(1&2>&),(4'*)7)10,(30.(80.&)'.(0*(30.(2.4H0.(62*2,.(0'7&,0()'7&''2.9(

h203.(4>4'*4H0.(34(523*)6&'7*)&''43)*+(102*?0330(411&,*0,(42(;+>03&11050'*(
;0.(>)330.(g

Probl È matique

PN



PQ



D
Z&2,(,+1&';,0(B(34(1,&83+54*)G20E(F0(>4).(;4'.(2'(1,05)0,(*051.(;+6)'),(G2/0.*?70(
G20(34(523*)6&'7*)&''43)*+(0'(&8.0,>4'*(30(;+>03&11050'*(=).*&,)G20(;0(3/4,7=)*07?
*2,0(0*(;0(3/2,84').509(I0*(411&,*(=).*&,)G20(50(.0,>),4(;0(84.0(1&2,(34(7&51,+?
=0'.)&'(;2(*=D509(I034(50(10,50**,4(+H43050'*(;0(7&51,0';,0(34(.)*24*)&'(0*(
30.(0'F02@(2,84)'.(47*203.9(

A4(;02@)D50(14,*)0(;2(5+5&),0(;0(%4.*0,(*,4)*0,4(;0.(14,45D*,0.(7&51&.4'*(30(
1,)'7)10(;0(523*)6&'7*)&''43)*+E( 7&550(14,(0@05130E( 30(5+34'H0(;0.( 6&'7*)&'.E(
30.(G20.*)&'.(3)+0.(B(34(;0'.)*+E(30.(7&552'42*+.E(30.()'6320'70.(0*(,034*)&'.(42(
7&'*0@*0(2,84)'(&2(0'7&,0(30.(G243)*+.(;/2'(*03(1,)'7)109(i&2.(70.(647*02,.(.0,&'*(
4'43<.+.(0*(;+7&,*)G2+.(46)'(;0(7&51,0';,0(302,(411&,*(0*(302,()51&,*4'70(;4'.(
2'(*)..2(2,84)'(523*)6&'7*)&''039(

A4(*,&).)D50(14,*)0(;0(5&'(5+5&),0(;0(%4.*0,(.0(6&743).0,4(.2,(;0.(+*2;0.(;0(
74.9( I0.( ;0,')D,0.( .0,&'*( 1,+.0'*+0.( .&554),050'*( 46)'( ;0( ;+7&2>,),( 302,.(
7&'*0@*0.(=).*&,)G20.(0*(34(.)*24*)&'(;4'.(34G20330(0330.(&'*(+*+(,+43).+0.(0*(;4'.(
34G20330( 0330.( +>&320'*9( K'0( )51&,*4'70( *&2*0( 14,*)723)D,0( .0,4( 1&,*+0( .2,( 302,(
7&51&.)*)&'( 1,&H,4554*)G20( 4)'.)( G20( *&2.( 302,.( 7&51&.4'*.( 0'( 3)0'( 4>07( 34(
523*)6&'7*)&''43)*+9( I0**0( 4'43<.0( .0,4( ,01,+.0'*+0( *0@*2033050'*( 54).( +H430?
50'*( ;0( 64R&'( H,41=)G20( 42( *,4>0,.( ;0( 134'.E( ;0( 7&210.( &2( ;0( ;)4H,4550.9(
A/411&,*(42@(430'*&2,.(;0.(8M*)50'*.(&2(;0.(0'.05830.(523*)6&'7*)&''03.(.0,4(
5).(0'(4>4'*9(A0.(74.(;/+*2;0.(.0,&'*(7=&).).(46)'(;/4>&),(2'0(>4,)+*+(;0(1&..)8)?
3)*+(0*(;/0@1,0..)&'(0'(*0,50(;0(5)@)*+(6&'7*)&''03309(A/4'43<.0()';)>);20330(.0,4(
0'.2)*0(7&51)3+0(46)'(;0(64),0(2'0(7&514,4).&'(0'*,0(30.(;)>0,.0.(,+43).4*)&'.9

:>4'*(;0(7&'732,0(30(5+5&),0E(2'(7=41)*,0(.0,4(;+;)+(42(.)*0(7=&).)(1&2,(34(
,+43).4*)&'(;0(5&'(*,4>4)3(;0(%4.*0,9(K'0(1,+.0'*4*)&'(0*(2'0(4'43<.0(=).*&,)G20(
10,50**,&'*(;0(7&51,0';,0(30(7&'*0@*0(47*203(;2(.)*09(A0.(0'F02@(0*(30.(80.&)'.(
;2( .)*0( .0,&'*( ;+6)').( 0*( 3/+348&,4*)&'(;2(1,&H,4550(42,4(1&2,( 82*( ;/0.G2)..0,(
2'0(1,05)D,0(,+1&'.0(1&2,(30(;+>03&11050'*(2,84)'9

A/&8F07*)6(1,)'7)143(;0(70(5+5&),0(0.*(;0(;+6)'),(G203.(.&'*( 30.(4>4'*4H0.(;0( 34(
5).0(0'(j2>,0(;0(34(523*)6&'7*)&''43)*+(;4'.(30(;+>03&11050'*(;0.(>)330.9(A/4'4?
3<.0( =).*&,)G20E( 30.( ;)>0,.( 14,45D*,0.( 0*( 30.( 74.( ;/+*2;0.(5/&66,),&'*( 2'0( 84.0(
.&3);0(0*(;0.(&2*)3.(1&2,(30(;+>03&11050'*(;2(*,4>4)3(;0(%4.*0,9(:2(*,4>0,.(;0(70(
;&7250'*E( F0( .&2=4)*0( 411,&6&';),( 0*( ;+>03&110,(50.( 7&''4)..4'70.( 4,7=)*07?
*2,430.(0*(2,84').*)G20.E(4;&1*0,(2'0(1&.*2,0(7,)*)G20(.2113+50'*4),0(0*(1&2>&),(
4)'.)(,+2*)3).0,(30.('&*)&'.(+*2;)+0.(;4'.(30(74;,0(;0(62*2,.(1,&F0*.9

DÈ marche & objectifs
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2. Qu ' est-ce que la 
   multifonctionnalit È  ?
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D
A4(523*)6&'7*)&''43)*+(0.*( ;+6)')0( 7&550(2'(+3+50'*(4<4'*(132.)02,.( 6&'7*)&'.9(
T4'.( 30( ;&54)'0( ;0( 3/2,84').50( 0*( ;0( 3/4,7=)*07*2,0E( 70( *0,50( 74,47*+,).0( 2'(
8M*)50'*(&2(2'(0'.05830(8M*)(,0H,&214'*(132.)02,.(46607*4*)&'.9(

I0(1,)'7)10(.0(>02*(0'(&11&.)*)&'(42(;+>03&11050'*(4,7=)*07*2,43(0*(2,84)'(;2(
NOD50(.)D7309(Z+,)&;0(;2,4'*(34G20330(30.(6&'7*)&'.(&'*(+*+(.+14,+0.(1&2,(4+,0,(30.(
>)330.(0*(3)8+,0,(3/-*,0(=254)'(;0.(7&';)*)&'.(;0(>)0(;)66)7)30.(G2)(<(,+H'4)0'*9(

A4(523*)6&'7*)&''43)*+(G20(3/&'('&550(+H43050'*(5)@)*+(6&'7*)&''0330(0.*E(;0('&.(
F&2,.E(2'(&2*)3(1&2,(648,)G20,( 34(>)3309(`330(4(1&2,(82*(;0(64>&,).0,( 30.(2.4H0.(;0(
1,&@)5)*+(0*(;0(,+43).0,(30.(;+6).(;2(;+>03&11050'*(;2,4830E(0'(,+;2).4'*(30.(;+?
1347050'*.(0*(34(7&'.&554*)&'(;/+'0,H)09(`330(10,50*(+H43050'*(;0(,0>43&,).0,(
0*(;0(,0>)*43).0,(2'(G24,*)0,(*&2*(0'(,034'R4'*(.&'(47*)>)*+(+7&'&5)G209(

A4(523*)6&'7*)&''43)*+(&66,0(+H43050'*(34(1&..)8)3)*+(;0(,0H,&210,(2'0(5)@)*+(H+?
'+,4*)&''0330(0*(.&7)430(0'(2'(.023(0*(5-50(3)02(H,M70(B(3/)'*0,;+10';4'70(;0.(
+G2)1050'*.(0*(;0.(.0,>)70.9(A0(5+34'H0(&2(34(F2@*41&.)*)&'(;0.(6&'7*)&'.(10,?
50**0'*(;0(7&'70>&),(42(.0)'(;/2'0(5-50(&1+,4*)&'E(2'0(>&325+*,)0()'*0'.)6)4'*(
3/2*)3).4*)&'(;/2'0(14,70330(0*(30(,411&,*(;0(70**0(;0,')D,0(4>07(34(>)3309(

A4(523*)6&'7*)&''43)*+( 0'*,0*)0'*( 2'0( ,034*)&'( +*,&)*0( 4>07( .&'( 7&'*0@*0E( ;2( 64)*(
;0(.4(;0'.)*+(0*(;0(.4(7&51&.)*)&'(;0(1,&H,4550.(7&5130@0.9(A4(5)@)*+( 6&'7?
*)&''0330(1,0';(*&2*(.&'(.0'.(H,M70(B(34(.28.*4'70(G20(32)(6&2,')*(30(*)..2(2,84)'9(
A0.( +;)6)70.(523*)6&'7*)&''03.( 6&'*( .&2>0'*( &66)70( ;0( ,01D,0( ;4'.( 34( >)330( 0*( )3.(
10,50**0'*(;0( ,050**,0(0'(>4302,(;0.(G24,*)0,.('+70..)*4'*(2'(.&26630('&2>042(
1&2,(;<'45).0,(302,.(*)..2.(8M*).(.&2>0'*(5&'&6&'7*)&''03.9(

A4( 523*)6&'7*)&''43)*+( '/0.*( 14.( ;+6)')0( 14,( 34( *4)330( ;0( 3/&2>,4H0E( .&'( +7=0330(
1&2>4'*(4330,(;/2'(8M*)50'*(5&;0.*0(B(2'(G24,*)0,9(T4'.( 34(13214,*(;0.(74.E( 30(
34'H4H0(4,7=)*07*2,43('0(10,50*(14.(;/0'*,0>&),( 34(7&51&.)*)&'(0*( 34(;).1&.)*)&'(
1,&H,4554*)G20(;/2'(8M*)50'*(5)@*09(

A0(1,)'7)10(;0(34(523*)6&'7*)&''43)*+(10,50*(;0(;0'.)6)0,(34(>)330(46)'(;0(,+1&';,0(
B( 34( 1,0..)&'( ;+5&H,41=)G20( H,4';)..4'*0( 0*( 42( 54'G20( ;0( 3&H050'*.E( *&2*(
0'(+>)*4'*( 3/+*43050'*(2,84)'9(A/&66)70(6+;+,43(;0(34(.*4*).*)G20(kl]am(4(0.G2)..+(
2'(.7+'4,)&(&f( 34(1&1234*)&'(;0( 34(a2)..0(4334)*( 7,&n*,0(;/0'>),&'(P#o( F2.G2/0'(
NOQO(0*(4)'.)(4**0)';,0(\9"(5)33)&'.(;/=48)*4'*.9(`330(7&51*0(47*2033050'*(0'>),&'(

DÈ finition
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[9#(5)33)&'.(;/=48)*4'*.9(:2(7&2,.(;0.(;0,')D,0.(4''+0.E(30.(J&'0.(2,84)'0.(&'*(
7&''2(2'( 6&,*( 477,&)..050'*(;0(1&1234*)&'E( 70(G2)( 4(10,5).( 34( ,+43).4*)&'(;/2'(
H,4';('&58,0(;/&1+,4*)&'.()55&8)3)D,0.(1&2,(3&H0,(30.('&2>042@(>0'2.9(i&2F&2,.(
.03&'(3/&66)70(6+;+,43(;0(34(.*4*).*)G20E([Qo(;0.(=48)*4'*.(.2)..0.(>)>0'*(;4'.(2'(
0.1470(2,84)'( k2'0(4HH3&5+,4*)&'m9( A/42H50'*4*)&'(;0( 34(1&1234*)&'(2,84)'0(4(
0'H0';,+(34(7,+4*)&'(;0('&58,02.0.(13470.(;0(*,4>4)39(A/l]a(,070'.0(0'>),&'(!9P(
5)33)&'.(;/0513&).(;4'.(70.(5-50.(4HH3&5+,4*)&'.9(

A0.(50'*43)*+.(0*(30.(80.&)'.(7=4'H0'*E(30(723*0(;0(34(>&)*2,0(;).14,4n*(102(B(102(
;4'.(30.(H,4';0.(>)330.(.2)..0.E(&f(3/&'(7&51*0(0'>),&'(Q"O(>+=)7230.(1&2,(POOO(
=48)*4'*.9( A4( 1&3)*)G20( +7&3&H)G20( 0*( 30( ;+>03&11050'*( ;0.( *,4'.1&,*.( 1283)7.(
.&'*( 30.( 30>)0,.( )51&,*4'*.(;0(70(7=4'H050'*9(I034( )513)G20(42..)(G20( 30( *)..2(
8M*)( 6,47*)&''+( .03&'( 30.( ;)>0,.0.( 46607*4*)&'.( 0*( 6&'7*)&'.( ;&)*( ./4;41*0,( B( 2'(
;+>03&11050'*(;0(1,&@)5)*+E( 1&2>4'*(-*,0(5).(0'(4>4'*(14,( 34(5)@)*+( 6&'7*)&'?
'03309(A0(,0H,&21050'*(;/47*)>)*+.(723*2,0330.(&2(7&550,7)430.E(34(1&3<>430'70(0*(
34(52*243).4*)&'(;/0.1470.(;0( *,4>4)3(&2(;0( 3&H050'*.(10,50**0'*( 3/47*)>4*)&'(B(
*&2*0(=02,0(;/2'(G24,*)0,(0*E(4)'.)E(7,+0,(2'0('&2>0330(4**,47*)>)*+(2,84)'09(I0**0(
;0,')D,0(64>&,).0,4(+H43050'*(30(;+>03&11050'*(;0.(>)330.(1&2,(30.(,0';,0(132.(
4**,4<4'*0.E(7&'>)>)430.E(7)*&<0''0.(0*(&8*0'),(42( 6)'43(2'0(50)3302,0(G243)*+(;0(
>)09(

A0( 7&'701*( ;0( 34(523*)6&'7*)&''43)*+( .0( 7&51&.0( ;0( 132.)02,.( 14,45D*,0.( 10,?
50**4'*(B(2'(+;)6)70(523*)6&'7*)&''03(;0(.28>0'),(42@(80.&)'.(;/2'(.)*0(0*(;0(.0(
50**,0(0'(,034*)&'(4>07(70(;0,')0,9(I0.(14,45D*,0.(.0,&'*(0@13)7)*+.(14,(34(.2)*0(
;4'.(30(5+5&),09(
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" In the traditional modernist planning that created 
the suburbs, you put residential buildings in subur-
ban neighborhoods, office spaces into brain parks and 
retail in shopping malls. But you fail to exploit the 
possibility of symbiosis or synthesis that way."

eF4,Y0(d'H03.
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A0(1,)'7)10(4,7=)*07*2,43(0*(2,84').*)G20(;0(34(523*)6&'7*)&''43)*+('/4(,)0'(;0('&?
>4*02,9(V&2.(4>&'.(3/)51,0..)&'(G20(R4(3/0.*(74,(;012).( 30(.)D730(;0,')0,E( 30(;+?
>03&11050'*(2,84').*)G20(./0.*( 64)*( .2,( 34(84.0(;0( 34(.+14,4*)&'(;0.( 6&'7*)&'.9(
`'(4'43<.4'*( ,41);050'*( 30( *)..2(8M*)( ;0.( >)330.( .2)..0.(0*( 02,&1+0''0.E( '&2.(
&8.0,>&'.( G20( 34(523*)6&'7*)&''43)*+( 0.*( 1,+.0'*0( ;012).( 8)0'( 3&'H*051.( ;4'.(
30.(70'*,0.?>)330.9(p).*&,)G2050'*E(34(523*)6&'7*)&''43)*+(0@).*0(;012).(30(;+82*(;0(
3/=254')*+9

:2( *051.(;0( 34(C,D70(4'*)G20E('&2.(1&2>&'.(;+FB(;+7&2>,),( 34(1,+.0'70(;/0'?
.05830.(523*)6&'7*)&''03.(;4'.(302,.(*)..2.(8M*).9(d3(./4H)*(;0(3/4H&,4(G2)(0.*(;+6)')(
7&550(34(1,)'7)1430(13470(1283)G20(;0.(7)*+.(H,07G20.9(e)0'(132.(G2/2'(.)5130(
54,7=+E(3/4H&,4(,0H,&210(8&'('&58,0(;0(6&'7*)&'.(7&550(14,(0@05130(;0.(+;)?
6)70.(,03)H)02@E(1&3)*)G20.(&2(0'7&,0(;0.(0.1470.(;/0'.0)H'050'*(&2(;0(723*2,0(
k5&'250'*.m9( A4( 7&51&.)*)&'( 4,7=)*07*2,430( 0*( 2,84').*)G20( ;0( 3/4H&,4( 5&'*,0(
3/)51&,*4'70(G20(1&,*4)*(34(7)>)3).4*)&'(H,07G20(B(70(3)02(523*)6&'7*)&''039

:(3/+1&G20(,&54)'0E(34(5)@)*+(6&'7*)&''0330(.0(,0*,&2>0(42(')>042(;2(6&,25E(7&550(
3/&'*(64)*(30.(H,07G20.(4>4'*(02@9(A0.(*=0,50.(,&54)'.(.&'*(2'(42*,0(0@05130(;0(
523*)6&'7*)&''43)*+9(I0*(+;)6)70( )51&,*4'*(;0( 34( 7)>)3).4*)&'( ,&54)'0(.0(7&51&.0(
H+'+,43050'*(;0(132.)02,.(1,&H,4550.(46)'(G20(30(7)*&<0'(12)..0(0'(2'(5-50(
3)02(./0'*,0*0'),E(;+84**,0(;0(34(1&3)*)G20E(.0(;)>0,*),(&2(0'7&,0(./)'.*,2),09(

I034(0'(64)*(2'(3)02()'7&'*&2,'4830(;0(34(>)0(2,84)'0E(74,()3.(.&'*(&2>0,*.(B(*&2*0.(
30.(734..0.(.&7)430.9(A0.(1,)'7)10.(7&'.*,27*)6.(0*(*07=')G20.(5).(0'(13470(;4'.(
70.( 8M*)50'*.( ;+5&'*,0'*( 34( G243)*+( 0*( 3/)'H+')&.)*+( ;0.( 7&'.*,27*02,.( ,&54)'.(
1&2,(70**0(+1&G209(h20(7034(.&)*(3/4H&,4E(30(6&,25(&2(30.(*=0,50.E(70.(&2>,4H0.(
.&'*(B(3/)54H0(;0.(.&7)+*+.(G2)(30.(&'*(,+43).+.9

Perspective historique

NN

Les origines de la multifonctionnalit È
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:2(%&<0'?:H0E( 30.( H,4';.( &2>,4H0.( 1283)7.( ,0H,&214'*( 2'0( ;)>0,.)*+( ;0( 1,&?
H,4550.( 10,;0'*( ;0( 34( >4302,9( A4( >)0( .0( 7&'70'*,0( B( 3/)'*+,)02,( ;0.( 7)*+.( 6&,?
*)6)+0.9( A0.( =48)*4'*.( >)>0'*( 0*( *,4>4)330'*( H+'+,43050'*( .&2.( 30(5-50( *&)*9( A0(
,0J?;0?7=42..+0(G2)(.0(*,&2>0(0'(3)0'(4>07( 34(,20(0.*(.&2>0'*(;+;)+(B( 3/47*)>)*+(
327,4*)>0(k4*03)0,E(54H4.)'E(4280,H0m(0*(30.(+*4H0.(.21+,)02,.(B(3/=48)*4*)&'9(I0**0(
5)@)*+(6&'7*)&''0330(2,84)'0(0.*(74,47*+,).*)G20(;0.(7)*+.(6&,*)6)+0.(;2(%&<0'?:H09

A0(.&27)(;0.(>)330.(6&,*)6)+0.(+*4)*(3/2*)3).4*)&'(;0(34(.2,6470(B(3/)'*+,)02,(;0.(52,.9(
A4(1&1234*)&'(4(,41);050'*(42H50'*+(0*(3/0@)H2r*+(4(1&2..+(2'0(14,*)0(;0(34(1&?
1234*)&'(B(3/0@*+,)02,(;0.(6&,*)6)74*)&'.(0'(7,+4'*(4)'.)(30.(1,05)D,0.(7)*+.?;&,*&),.9

:( 3/+1&G20( ;0( 34(s0'4)..4'70( 0*( ;2(e4,&G20E( 47*)>)*+( 0*( 3&H050'*( .0( *,&2>0'*(
0'7&,0(.&2.(30(5-50(*&)*(54).(3/2*)3).4*)&'(;0(3/+;)6)70(7=4'H09(A0(1,&1,)+*4),0(&2(
3/&2>,)0,('/2*)3).0'*(132.(6&,7+50'*(*&2*0(34(>&325+*,)09(A/42H50'*4*)&'(7,&)..4'*0(
;0( 34( 1&1234*)&'( &83)H0( 34( .210,1&.)*)&'( ;0( 132.)02,.( 3&H050'*.( 42?;0..2.( ;0(
3/47*)>)*+9

:2(;+82*(;2(P\D50(.)D730(4114,4n*(3/)5502830(;/=48)*4*.(14,).)0'.(G2)(0.*(3/0@05130(
*<10(;0(3/+>&32*)&'(;0(34(523*)6&'7*)&''43)*+(B(70**0(+1&G209(A0(84,&'(p42..54''(
4(5).( 0'(j2>,0( 70( *<10(;/&2>,4H0(1&2,( G20( 30.( ,20.(0*( 30.( 8&230>4,;.( G2/)3( 4(
10'.+.(0*(64)*(,+43).+.(.&)0'*(,+2..).9(Z32.(G2/2'(.)5130(5+34'H0(0'*,0(47*)>)*+.(
0*(3&H050'*.E(30(1,)'7)10(;0(14..4H0(7&2>0,*(0.*(+H43050'*(5).(0'(j2>,09(d3(.0(
;+>03&110(14,*&2*(0'(`2,&10E(132.(&2(5&)'.(B(34(5-50(1+,)&;09(I0.(14..4H0.(
;+;)+.(42@(1)+*&'.(10,50**0'*(;0(;0..0,>),(30.(14,70330.(+*,&)*0.(0*(1,&6&';0.(G2)(
7&51&.0'*(14,(0@05130(30(*)..2(2,84)'(14,).)0'9(T/2'(1&)'*(;0(>20(6)'4'7)0,E(70.(
H430,)0.(.&'*(*,D.(,0'*4830.(74,(30(1)H'&'(.2,(,20(7&t*02@(102*(-*,0(,+;2)*(42(5)')?
525(0*()3(&66,0(34(1&..)8)3)*+(;/0@1&.0,(;0.(54,7=4';).0.(;4'.(30.(>)*,)'0.(.0(*,&2?
>4'*(B(3/)'*+,)02,(;0.(14..4H0.(7&2>0,*.9(I0.()'*0,>0'*)&'.(G20(3/&'(,0*,&2>0(14,(
0@05130(42@(430'*&2,.(;2(e&230>4,;(%&'*54,*,0(&'*(5&'*,+(2'0(.&32*)&'(1&2,(
4H,4';),(&2(,+'&>0,(30(*)..2(8M*)(;0(34(>)330(0*(0330.(.&'*E(B(3/+7=0330(;0(3/=&550E(
2'0(.*,27*2,0(2,84)'0(523*)6&'7*)&''03309
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])H9('^#(_(7&210(;0(3/)5502830(;/=48)*4*(14,).)0'(42(P\D50(.)D730(H,4>+(14,(A4>)0)330



A/D,0( ;0( 3/)';2.*,)43).4*)&'( 4( *,4'.6&,5+( 30.( >)330.E( ;4'.( 302,.( 7&'701*)&'.(54).(
42..)(;4'.(34(54')D,0(;0(>)>,09(A0.(1,&;27*)&'.(645)3)430.E(30(64)*(54).&'('/+*4)0'*(
132.(,0'*4830.(6470(B(34(547=)'0()';2.*,)43).+0(G2)(4(5).(6)'(B(3/+;)6)70(523*)6&'7?
*)&''03(2,84)'9(A4(7&'.*,27*)&'(;/2.)'0.(0'(>)330(+*4)*(;&'7()'+>)*48309(:(34(5-50(
1+,)&;0E( 30.( >)330.( &'*( +*+( ,03)+0.( 0*( ;0..0,>)0.( 14,( 30( 7=05)'( ;0( 60,E( 70( G2)( 4(
+H43050'*( )'632+( .2,( 3/42H50'*4*)&'( 54..)>0( ;0( 34( 1&1234*)&'( ;4'.( 30.( J&'0.(
2,84)'0.9(A0.(2.)'0.(.0(.&'*(.&2>0'*()5134'*+0.(42(132.(1,&7=0(;0.(J&'0.(;0(3&?
H050'*.(,0';4'*(70.(5-50.(J&'0.()'.4328,0.(B(742.0(;0(34(1&332*)&'(;0.(042@E(
;0( 3/4),(0*(;0.(42*,0.(;+7=0*.( ,0F0*+.9(C&2,54';0(0'(.210,6)7)0E( 30.(2.)'0.(&'*(
;+>03&11+(70(G20(3/&'(4110330(42F&2,;/=2)(b( 3/+*43050'*(2,84)'(c(0'(,01&2..4'*(
30.(3)5)*0.(;0.(>)330.(0'(;),07*)&'(;0(34(74514H'09(`'(132.(;0.(.&27).(;0(.4328,)*+E(
30.(>)330.()';2.*,)43).+0.(&'*(+*+(7&'6,&'*+0.(B(;0(H,4>0.(1,&83D50.(.&7)42@(G2)(
&'*(*0,')(3/)54H0(;0(34(>)3309

Z&2,(./&11&.0,(B(70.(1,&83D50.(2,84)'.E(;0.(2*&1).*0.(&'*(10'.+(B( 34(7,+4*)&'(
;/2'0( '&2>0330( .&7)+*+( G2)( .0,4)*( 0'( &11&.)*)&'( 42( 741)*43).509( d3.( +*483)..0'*(
2'( 70,*4)'( '&58,0( ;0( ,DH30.( 0*( ;0( 1,)'7)10.( G2)( )'6320'70,&'*( 30.( 14,*)7)14'*.(
42@(7&'H,D.()'*0,'4*)&'42@(;/4,7=)*07*2,0(5&;0,'0(kId:%m(;4'.(34(7,+4*)&'(;0(34(
>)330(6&'7*)&''03309(I0(5&2>050'*(2*&1).*0(&2>,0(34(>&)0(B(;0('&2>042@(1,)'7)10.(
2,84').*)G20.9(A4(>)0( );+430(.0(*,&2>0(0'(;0=&,.(;0.(>)330.(0*(;0(.&'(7=4&.9(A0(
645)3).*D,0(;0(C&;)'(B(C2).0E(7&'.*,2)*(;/41,D.(34(*=+&,)0(;0(I=4,30.(]&2,)0,E(0'(
0.*( 3/0@05130( 30( 132.( 1,&84'*9( S04'?e41*).*0(:';,+( C&;)'( ,+43).0( 70*( &2>,4H0(
1&2,(3/=+80,H050'*(;0(.0.(&2>,)0,.(G2/)3(;+6)')*(7&550(b(30(1434).(;2(*,4>4)3E( 30(
1434).(.&7)43(;0(3/4>0'),(c9(K'0(42*,0();+0(6&,*0(G2)(.0,4(,01,).0(14,(30.(4,7=)*07*0.(
;2(5&2>050'*(5&;0,'0(0.*(30('&58,0(;/=48)*4'*.(>)>4'*(;4'.(2'0(7&552'42*+9(
Z4.(+*&''4'*(;0(>&),(A0(I&,82.)0,(1,&F0*0,(14,(34(.2)*0E(34(b(u)330(7&'*051&,4)'0(
;0(*,&).(5)33)&'.(;/=48)*4'*.(c9(A0(1,)'7)10(30(132.(54,G24'*(10'.+(14,(30.(2*&1).*0.(
0.*(34(.+14,4*)&'(;0.(6&'7*)&'.(0'(132.)02,.(J&'0.(46)'(;/+>)*0,(30.(7&'63)*.(0'*,0(
0330.9(A4(523*)6&'7*)&''43)*+(;).14,4n*(;2(>&748234),0(2,84').*)G20(0*(4,7=)*07*2,439(
A0(1=434'.*D,0(;0(I=4,30.(]&2,)0,(./4114,0'*0(B(2'(8M*)50'*(523*)6&'7*)&''03(42(
>2(;2(,0H,&21050'*(1,&H,4554*)G20(54).(*&2*0.(30.(47*)>)*+.(&'*(+*+(;).1&.+0.(
;0(.&,*0(B(54,G20,(34(.+14,4*)&'(;0.(6&'7*)&'.(.03&'(30.();+42@(2*&1).*0.9
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L ' impact de la r È volution industrielle
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:( 34( 6)'( ;2( P\D50( .)D730E( A/2,84').*0( `80'0J0,(p&W4,;( 1,+.0'*0( 30( 1,&F0*( b(I)?
*+?F4,;)'(c(G2)(.0(84.0(.2,(70,*4)'.(1,)'7)10.(;0.(2*&1).*0.(7&550(34(.+14,4*)&'(
;0.( 6&'7*)&'.E( 30( '&58,0( ;/=48)*4'*.( 0*( 34( *4)330( ;0( 7=4G20( >)3309(I0.( 1,)'7)10.(
2,84').*)G20.(0@7320'*(*&*43050'*(34(523*)6&'7*)&''43)*+(G2)(+*4)*(B(70(5&50'*?3B(
>20(7&550(34(742.0(;2(;+.&,;,0(2,84)'9(A0(.&2=4)*(+*4)*(;0(7,+0,(;0('&2>0330.(
>)330.(1&2,(,0513470,(30.(4'7)0''0.9(I0.(1,)'7)10.(0*(1,&F0*.(2*&1).*0.('/&'*(14.(
+*+(,+43).+.(&2('/&'*(14.(+*+(2*)3).+.(3&'H*051.(B(3/)54H0(;2(645)3).*D,0(;0(C&;)'9(
T+5&3),( 30.(>)330.(0@).*4'*0.(1&2,(0'(8M*),(;0.('&2>0330.(14,?;0..2.('/+*4)*(14.(
7&'70>48309(
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T2,4'*(30(P\D50(.)D730E(34(>)330(;0(V0W?X&,Y(7&''4n*(2'0(6&,*0(7,&)..4'70(;+5&H,4?
1=)G20(.2)*0(B(3/4,,)>+0(54..)>0(;/)55)H,4'*.(62<4'*(3/`2,&109(I0**0(6&,*0(;0'.)*+(
;0(1&1234*)&'E( 3)+0(B( 34(.1+7234*)&'( )55&8)3)D,0(.2,( 30(102(;0(14,70330.(0'7&,0(
;).1&')830.( B( %4'=4**4'( &'*( 1&2..+( 30.( '0W?<&,Y4).( B( ;+>03&110,( 34( >)330( ;0(
64R&'(>0,*)74309(I034(4(+H43050'*()';2)*(2'0(.210,1&.)*)&'(0*(2'0(5)@)*+(;0(6&'7?
*)&'.(;4'.(30.('&2>0330.(7&'.*,27*)&'.9(I0(;+>03&11050'*('/42,4)*(14.(12(.0(64),0(
.4'.(30.()''&>4*)&'.(*07='&3&H)G20.(;0(34(,+>&32*)&'()';2.*,)03309(:>07(3/2*)3).4*)&'(
;2(8+*&'E(;0(3/47)0,(0*(;0(3/)'>0'*)&'(;0(3/4.70'.02,(14,(`3).=4(C,4>0.(l*).E(*&2*(
0.*(5).(0'(j2>,0(1&2,(G20(30.(;)>0,.(+;)6)70.(1,0''0'*(;0(34(=42*02,9(A4(7&2,.0(B(
34(>0,*)743)*+(0.*(34'7+0(B(V0W?X&,Y(54).('/&283)&'.(14.(G20(30(1,05)0,(H,4**0?7)03(
4(+*+(,+43).+(B(I=)74H&(14,(q)33)45(A0(e4,&'(S0''0<(0'(P[["9

I0**0(4,7=)*07*2,0(>0,*)7430(0.*(,41);050'*(7,)*)G2+0E(0..0'*)033050'*(41,D.(34(6)'(
;0(34(7&'.*,27*)&'(;2(`G2)*4830(e2)3;)'H(0'(P\P"9(I0(8M*)50'*(051-7=0(30.(,20.(
4**0'4'*0.(;0(8+'+6)7)0,(;/2'(+734),4H0('4*2,03(.266).4'*(B(742.0(;0(3/)5147*(;0.(
&58,0.(1&,*+0.(;0(.4(>&325+*,)09(I034(1&2..0(34(>)330(;0(V0W?X&,Y(B(4H),(0*(3/4'?
'+0(.2)>4'*0(0330(50**,4(0'(>)H202,(2'('&2>042(134'(;0(J&'09(I0(;0,')0,(;+6)')(
3/46607*4*)&'(;0(70,*4)'.(G24,*)0,.(46)'(;/+>)*0,(2'(8&'('&58,0(;0('2).4'70.(0*()3(
;+6)')*(42..)(34(>&325+*,)0(54@)5430(;0.(7&'.*,27*)&'.(14,(83&79

QO

L ' approche new-yorkaise



QP

])H9('^PO(_(,01,+.0'*4*)&'(;0.(>&3250.(,+43).4830.(.03&'(30(134'(;0(J&'0(;0(P\P#(



T0.(6)H2,0.(54F02,0.(;0(34(aY<3)'0('0W?<&,Y4).0(>&)0'*(30(F&2,(B(34(6)'(;0.(4''+0.(
>)'H*E( 7&550( 14,( 0@05130( 30(I=,<.30,( e2)3;)'H( &2( 0'7&,0( 3/`51),0( a*4*0( e2)3?
;)'H9(A/)7L'0('0W?<&,Y4).0(;0(34(523*)6&'7*)&''43)*+(>0,*)7430(4(+*+(7&'.*,2)*0(B(34(
5-50(1+,)&;0(0*()3(./4H)*(;2(T&W'(i&W'(:*=30*)7(I3289(A0.(4,7=)*07*0.(b(a*4,,0**(
0*(>4'(u307Y(c(&'*(10'.+(0*(,+43).+(2'(H,4**0?7)03(.2)>4'*(34(>&325+*,)0(;)7*+0(14,(
30(,DH3050'*(0'*,+(0'(>)H202,(0'(P\P#9(A0(.*<30(:,*(;+7&(;2(8M*)50'*(7&51*4'*(
Q[(+*4H0.('0(.0(;)66+,0'7)0(H2D,0(;0.(42*,0.(*&2,.(1,+.0'*0.(B(%4'=4**4'(;4'.(
34( 6)'(;0.(4''+0.(>)'H*(54).( 3/)''&>4*)&'(.0( *,&2>0(B( 3/)'*+,)02,(;2(>&3250(8M*)9(
A0.( 7&27=0.( .2770..)>0.( ;/47*)>)*+.( .1&,*)>0.E( ;0( 8)0'?-*,0E( ;0( ,0.*42,4*)&'( 0*(
;/=L*0330,)0(.&'*(,+.0,>+0.(B(2'0(+3)*0(54.723)'0(>0'4'*(;2(5&';0(;0(34(6)'4'709(
I0*(+;)6)70(523*)6&'7*)&''03(&66,0(42@(5058,0.(2'0(34,H0(1430**0(;/47*)>)*+.(1&2,(
62),( 3/458)4'70(5+*,&1&3)*4)'09( A/)'*+H,4*)&'( ;0( 34( '4*2,0( ;4'.( 30( H,4**0?7)03( 0.*(
*&*43050'*( '&2>0330( 0*( .0(54*+,)43).0( 14,( 2'( 14,7&2,.( ;0(5)')?H&36( .0( *,&2>4'*(
42($D50(+*4H09(A4(*07=')G20(;2(8M*)50'*(0.*(+H43050'*('&>4*,)70(46)'(G20(34(.2?
10,1&.)*)&'(;0.(;)>0,.(134*042@(12)..0( 6&'7*)&''0,( )';+10';4550'*9(A4( 3)4).&'(
0'*,0(30.(+*4H0.(0*(30.(;)>0,.0.(6&'7*)&'.(.0(64)*(42(*,4>0,.(;/2'0(84**0,)0(;0(*,0)J0(
4.70'.02,.9(`'(.01*058,0(NOOPE(30(H,4**0?7)03(0.*(0';&554H+(0*(;0.(*,4>42@(;0(
,+'&>4*)&'(.&'*(0'*,01,).9(Z&2,(;0.(G20.*)&'.(;0(,0'*48)3)*+E(30.(6&'7*)&'.(;0(3/+;)?
6)70(.&'*(*,4'.6&,5+0.(0*()3(47720)330(;+.&,54).(2'0(H,4';0(14,*)0(;0(3&H050'*.9

QN



QQ

])H9('^PP(_(7&210(;2(T&W'*&W'(:*=30*)7(I328



A0(*)..2(8M*)(;0(34(>)330(;0(V0W?X&,Y(.0(7&51&.0(;/2'(.07&';(0@05130(54,G24'*(
;0(523*)6&'7*)&''43)*+(,+43).+(;4'.(30.(4''+0.(*,0'*09(A0(s&7Y060330,(I0'*0,E(42(
7j2,(;0(%4'=4**4'E(1,&1&.0(2'0(.&32*)&'(2,84').*)G20(B(7&'*,0?7&2,4'*(;2(5&2?
>050'*(5&;0,'0(G2)(.0(;+>03&110(42(5-50(5&50'*9(I0*(0'.05830(523*)6&'7?
*)&''03()'*DH,0(B(34(>)330(5&;0,'0(;0.(7&;0.(;0(34(>)330(4'7)0''0(G2)(6&'*(0'7&,0(
42F&2,;/=2)(.&'(.277D.9(`'*,0( 30.(;)>0,.(+;)6)70.E( 30(5&;D30(;0( 34( ,20( *,4;)*)&'?
'0330(0.*(5).(0'(4>4'*9(:2(70'*,0(;0(34(7&51&.)*)&'(.0(*,&2>0(2'(0.1470(1283)G20(
4')5+(*&2*(42(3&'H(;0(3/4''+09(I0(;0,')0,(.0(*,&2>0(2'(')>042(0'(;0..&2.(;0(34(
,20E(0'( 3)0'(;),07*(4>07( 30.(H430,)0.(7&550,7)430.( 3)4'*( 30.(8M*)50'*.(;2(70'*,0(
0'*,0(02@9(A0.(7&'701*02,.(;0(3/0'.05830(&'*(64)*(0'(.&,*0(;0(,0';,0(70*()550'.0(
7&5130@0E()5134'*+(.2,(0'>),&'(\(83&7.E(30(132.(4**,4<4'*(1&..)830(0'()'*,&;2).4'*(
*&2*0.(30.(47*)>)*+.('+70..4),0.(B(34(>)0(G2&*);)0''0(0'(5+*,&1&309(A0.(.&730.(;0.(
)5502830.(.&'*(43)H'+.(B(34(*,450('0W?<&,Y4).0(54).(30.(>&3250.(;0.(*&2,.(.0(
50**0'*(0'( ,0*,4)*(1&2,(G20( 34( ,20(0*( 30(14..4'*(8+'+6)7)0'*(;/2'(0'.&30)33050'*(
7&'>0'48309(A0.(G243)*+.(4,7=)*07*2,430.(0*(2,84').*)G20.(0'(6&'*(2'(3)02(411,+7)+(
0*(7&'>)>)43(;4'.(34(5+*,&1&309(A0(s&7Y060330,(I0'*0,(1,+.0'*0(.&2.(2'('&2>042(
F&2,(3/)'*+H,4*)&'(;0(34(523*)6&'7*)&''43)*+(B(34(>)330(0@).*4'*09(`'(7&'*,4;)7*)&'(*&?
*430(4>07(34(I=4,*0(;/:*=D'0.E(70*(0'.05830(10,50*(;0(,0;+7&2>,),(3/)51&,*4'70(
;0(3/)'*0,;+10';4'70(;0.(6&'7*)&'.(;4'.(2'0(.*,27*2,0(2,84)'09

Q!



Q"

])H9('^PN(_(134'(;0(.)*24*)&'(;2(s&7Y060330,(70'*0,(



`'(P\N[E(4(3)02(34(1,05)D,0(,0'7&'*,0(;2(Id:%(kI&'H,D.()'*0,'4*)&'43(;/4,7=)*07?
*2,0(5&;0,'0m(B(A4(a4,,4J9(A0(I&,82.)0,( F&20(2'(,L30( )51&,*4'*(;4'.( 30(;+,&2?
3050'*(;0(70(7&'H,D.(G2)()'*0,>)0'*(41,D.(30(5+7&'*0'*050'*(H+'+,43(;0.(4,7=)?
*07*0.(G24'*( 42( ,+.23*4*( ;2( 7&'7&2,.( ;/4,7=)*07*2,0( 1&2,( 30(Z434).( ;0.(V4*)&'.(
B(C0'D>09( A4( I=4,*0( ;/:*=D'0.( 0.*( +348&,+0( 0'( P\QQE( 3&,.( ;0( 302,( G24*,)D50(
,0'7&'*,0(G2)( *,4)*4)*(;0( 34(>)330( 6&'7*)&''03309(A0(*0@*0(;0(70**0(7=4,*0(0.*(;+6)')(
7&550( 30( 6&';050'*( ;0( 3/2,84').50(0*( ;0( 3/4,7=)*07*2,0(5&;0,'09( A0.( 7&'732?
.)&'.( *),+0.(;0(70(G24*,)D50(,4..0583050'*(7=0,7=0'*(B(411&,*0,(2'0(.&32*)&'(
42@(;+>03&11050'*.(62*2,.(;0.(>)330.E(G2/)3.(;+6)')..0'*(7&550(b(;0.(&,H4').50.(
5434;0.(c9(A0(1,)'7)10(;0(.+14,4*)&'(;0.(6&'7*)&'.(<(0.*(;+7,)*(1&2,(45+3)&,0,(30.(
7&';)*)&'.(;0(>)0(;0(34(>)330(5&;0,'09(A0(82*(0.*(;/&66,),(B(7=472'0(;0.(6&'7*)&'.(
.2)>4'*0.(b(=48)*0,(cE(b(*,4>4)330,(cE(b(.0(;)>0,*),(c(0*(b(7),7230,(cE(2'0(42*&'&5)0(
0*(2'(0'>),&''050'*(4>07(;0.(7&';)*)&'.(&1*)5430.(1,&1,0.(B(7=4G20(6&'7*)&'9(

A4(.+14,4*)&'(;0.(6&'7*)&'.(0.*(34(,+1&'.0(.03&'(30(Id:%(1&2,(,+.&2;,0(30.(1,&?
83D50.(2,84)'.9(A0.(+;)6)70.(523*)6&'7*)&''03.(0*( 34(523*)6&'7*)&''43)*+(G2)( .&'*(
,0.1&'.4830.(;2(7=4&.(;4'.( 34(>)330(5&;0,'0(.&'*(84'').(;2( 34'H4H0(4,7=)*07?
*2,43(0*(2,84').*)G209(:>07(30(*051.E()3(;0>)0';,4(5-50(;)66)7)30(;0(7&'70>&),(2'(
8M*)50'*(,0H,&214'*(132.)02,.(6&'7*)&'.(42(')>042(4;5)').*,4*)6(0*(3+H439(A/2*)3).4?
*)&'(54..)>0(;0(3/42*&5&8)30(4(+H43050'*(647)3)*+(30(;+>03&11050'*(;2(*)..2(5&?
'&6&'7*)&''03(10,50**4'*(B(3/=&550(;0(.0(,0';,0(;/2'0(J&'0(B(3/42*,0(647)3050'*9((

A4(I=4,*0(;/:*=D'0.(4(02(2'( 6&,*( )5147*( .2,( 3/2,84').50(;/41,D.?H20,,0(0*(42?
F&2,;/=2)(0'7&,0E('&2.('&2.(7&'6,&'*&'.(0'(a2)..0(B(2'0(.+14,4*)&'(;0.( 6&'7?
*)&'.(&2(B(2'(J&')'H(;+6)')(14,(;0.(,DH3050'*.(0*(;0.(134'.(;/46607*4*)&'.9

Q#

La Charte d ' Ath Ë nes



Q$

])H9('^PQ(_(;0..)'(;0(b34(>)330(,4;)02.0c(64)*(14,(A0(I&,82.)0,



A0('&5(b(i045(i0'(c(4(+*+(;&''+(B(34(F02'0(+G2)10(;/4,7=)*07*0.(7=4,H+0(;/&,?
H4').0,(30(;)@)D50(b(I&'H,D.()'*0,'4*)&'43(;/4,7=)*07*2,0(5&;0,'0(c9(I0**0(F02'0(
+G2)10(./4H,4';)*(0*(30.(1,)'7)142@(47*02,.(;0(34(.07&';0(5&)*)+(;2(5&2>050'*(
5&;0,'0( .0,&'*( _( :3).&'( 0*( Z0*0,( a5)*=.&'E( S441( e4Y054E( C0&,H0.( I4';)3).E(
a=4;,47=(q&&;.E(:3;&(u4'(`<7Y(0*(C)4'74,3&(T0(I4,3&9(

:( 34( 6)'(;0.(4''+0.(7)'G24'*0E( 30.( );+0.(7=4'H0'*(0*( )3.(7&550'70'*(B(>&),( 30.(
3)5)*0.(;0(3/2,84').50(1,L'+(14,(34(I=4,*0(;/:*=D'0.(1&2,(30(;+>03&11050'*(;0.(
>)330.(0*(30.(,07&'.*,27*)&'.(;/41,D.?H20,,09(A0(.&2=4)*(;/45+3)&,0,(30.(7&';)*)&'.(
;0(>)0(;0( 34(>)330(5&;0,'0('/4(14.(6&'7*)&''+E(7034(4(5-50(051),+(4>07( 34(.+?
14,4*)&'(;0.( 6&'7*)&'.9(A0.(+;)6)70.(5&'&6&'7*)&''03.(;+>03&11+.(0*( ,+43).+.(B(
14,*),(;0.(1,)'7)10.(;0(34(I=4,*0(;/:*=D'0.(,07D30'*(;0.(G243)*+.(4,7=)*07*2,430.(
)';+')4830.9( %4).( 2'0( 6&).( 70.( +;)6)70.(5).( 7L*0( B( 7L*0E( )3.( ,0..&,*0'*( 7&550(
;0.(+3+50'*.().&3+.(G2)('0(102>0'*(14.(H4,4'*),(2'0(7&=+,0'70(;2(*)..2(2,84)'9(
A/)51&,*4'70(;2(3)02(0*(3/)'*+H,4*)&'(B(3/0@).*4'*(.&'*(5).(42(.07&';(134'(1&2,(1,)?
>)3+H)0,(34(6&,50(,+1&';4'*(B(34(6&'7*)&'9(A0.(*&2,.(;/=48)*4*)&'.(&2(;0(82,042@E(
30.( 70'*,0.( 7&550,7)42@E( 30.( )';2.*,)0.( '/4..2,0'*( G2/2'0( .0230( 6&'7*)&'( 0*( B(
14,*),(;/2'0(70,*4)'0(=02,0( 34(J&'0(&2( 30(G24,*)0,(0'(G20.*)&'('/0.*(132.(47*)69(:(
3/)'>0,.0E( 30.(70'*,0.?>)330.(=).*&,)G20.(.&'*(47*)6.( *&2*(42( 3&'H(;0( 34( F&2,'+0(0*(
;+>03&110'*(4)'.)(2'0(;)>0,.)*+(0*(2'0(>)0(42( *,4>0,.(;0( 3/)'*0,;+10';4'70(;0.(
;)>0,.0.(6&'7*)&'.9

A0(7&'H,D.(;/l**0,3&(0'(P\"\E(54,G20,4(34(;)..&32*)&'(;0.(Id:%(14,(30(i045(i0'(
G2)(,062.0(30(.<.*D50(2,84)'(;+6)')(14,(34(I=4,*0(;/:*=D'0.9(A0.(,+630@)&'.(G2/)3.(
;+>03&110'*(14,(34(.2)*0(42(.2F0*(;0(34(>)330(0*(;0(3/4,7=)*07*2,0(&'*(2'0(;)50'.)&'(
132.(.&7)430E(=254)'0(0*(;0.(1,)'7)10.(;/+348&,4*)&'(132.(,+43).*09(A0(i045(i0'(
4(+H43050'*( ;+>03&11+(2'( >&748234),0( 0*( ;0.( 7&'701*.( 4113)74830.(B( 3/+7=0330(
2,84').*)G20(0*(4,7=)*07*2,430E(0'(>&)7)(G203G20.(0@05130.(_(b(I32.*0,(cE(b(:,7=)?
*07*2,84').50(cE(b(a*045(cE(b(q08(c9

Q[

Les critiques du Team Ten



Q\

])H9('^P!(_(7,&G2).(1&2,(2'0(4,7=)*07*2,0(132.(=254)'0(;0(S441(e4Y054



A4(,20(0.*(,05).0(0'(4>4'*(14,(30.(47*02,.(;0(34(.07&';0(5&)*)+(;2(5&2>050'*(
5&;0,'0(54).(.&2.(2'0('&2>0330(6&,50E(b(34(,20(0'(3/4),(c9(:33).&'(0*(Z0*0,(a5)*=?
.&'(42,&'*(34(1&..)8)3)*+(;0(50**,0(0'(j2>,0(70**0(*=+&,)0(1&2,(30(1,&F0*(;0(
b(s&8)'(p&&;(C4,;0'.(c(B(A&';,0.(0'(P\$N9(I0.(14..4H0.(.2,+30>+.(+*4)0'*(
10'.+.(14,(30(i045(i0'(7&550(2'(5&<0'(;0(3)0,(34(>)330E(B(3/)54H0(;0.(70'*,0.?
>)330.(=).*&,)G20.9(A02,.(4'43<.0.(;0( 3/+*4*(0@).*4'*(0*( 34(5).0(0'(4113)74*)&'(;0(
302,(7&'701*(14,4)..0'*('4r>0.(74,(34(3)4).&'(0'*,0(8M*)50'*.(0.*(8)0'(3B(54).(70.(
;0,')0,.(,0.*0'*(0'(14,*)0(5&'&6&'7*)&''03.(B(7&'*,4,)&(;0.(70'*,0.(=).*&,)G20.9(
C,M70(B(302,.(10'.+0.(.2,(30.(3)4).&'.E(2'0(.&7)+*+(5&8)30(.0(;0..)'0E(5&;)6)4'*(
4)'.)( 34(7&'701*)&'(;0.(8M*)50'*.(0'(.*,27*2,0.(5&;)6)4830.(0*(4;41*4830.(B(;)?
>0,.0.(6&'7*)&'.(0*(7&';)*)&'.9

d3('/<(4(F454).(02(B(1,&1,050'*(14,30,(;0(,+43).4*)&'(.)H'+0(14,(30(i045(i0'E(54).(
30.(4,7=)*07*0.(7&51&.4'*(70(H,&210(;0(,+630@)&'(&'*(5).(0'(j2>,0(70.('&2>0330.(
);+0.(;4'.(;0.(1,&F0*.(0583+54*)G20.9(i&2.(30.(5058,0.(.0(.&'*(;0(1,D.(&2(;0(
3&)'()513)G2+.(;4'.(3/0'.0)H'050'*(;0(3/4,7=)*07*2,0(0*(3/2,84').50(46)'(;0(>+=)?
7230,(302,.(7&'701*.(0*(1,)'7)10.9

!O



!P

])H9('^P"(_(7&'701*(1&2,(30.(3)4).&'.(;2(1,&F0*(bC&3;0'(A4'0c(;0(:33).&'(0*(Z0*0,(a5)*=.&'



TD.(30(;+82*(;0.(4''+0.(.&)@4'*0E(30(7&'*0@*0(+7&'&5)G20(0*(.&7)43(.0(>02*(64?
>&,4830(B(3/0@1+,)50'*4*)&'(0*(;0('&2>0330.(6&,50.(;/0@1,0..)&'.(2,84').*)G20.(0*(
4,7=)*07*2,430.(+50,H0'*9(I0.('&2>0330.(6&,50.(.0(;+>03&110'*(0'(14,433D30(&2(
0'(3)0'(4>07(30(i045(i0'9(A/42H50'*4*)&'(7,&)..4'*0(;0(34(1&1234*)&'(1&2..0(42(
;+>03&11050'*(0'(54*)D,0(;0(3&H050'*.(0*(;/)'6,4.*,27*2,0.(k+7&30.E(2')>0,.)*+.E(
0*79m9(A0.('&2>0330.( *07=')G20.(;0(7&'.*,27*)&'(0*( 30(;+>03&11050'*(;0.(54*+?
,)42@()'6320'*(.2,(34(54')D,0(;0(10'.0,(3/4,7=)*07*2,09

A0(b(%4*?e2)3;)'H(c(0.*(3/2'0(;0.('&2>0330.(0@1,0..)&'.(2,84').*)G20.(1,&1&.+0.(
14,(70,*4)'.(5058,0.(;2(i045(i0'9(I0(*<10(;0(8M*)50'*(G2)(./4114,0'*0(0'(134'(
B(2'0(10*)*0(>)330(.0(84.0(.2,(;02@(1,)'7)10.(_(30.(,+.042@(;0(7),7234*)&'()'*+,)02,.(
3)4'*(30.(6&'7*)&'.(0*(2'0(H,)330(;0(7&'.*,27*)&'9(I0**0(;0,')D,0(10,50*(B(34(.*,27?
*2,0(;/-*,0(5&;)6)+0E(4;41*+0(&2(*,4'.6&,5+0(.03&'(30(80.&)'(&2(34(6&'7*)&'9(I0(
1,)'7)10(0.*(0'(&11&.)*)&'(4>07(30(6&'7*)&''43).50(0'7&,0(1,4*)G2+(B(70**0(+1&G20(
54).( )3(411&,*0(2'0( ,+1&'.0(1&2>4'*(./4;41*0,(B(;0('&58,02.0.(.)*24*)&'.(2,?
84)'0.9(A0(;+>03&11050'*(;0(70(*<10(;0(8M*)50'*(.0(64)*(0..0'*)033050'*(B(134*E(
1,&>&G24'*(2'(+*43050'*(;2(>&3250()51&,*4'*9

!N

Les nouvelles formes d ' expressions



!Q

])H9('^P#(_(7&'701*(;2(%:i?e2)3;)'H(1&2,(3/2')>0,.)*+(3)8,0(;0(e0,3)'



A/0@1+,)50'*4*)&'(2,84').*)G20(0*(4,7=)*07*2,430(4(+H43050'*(+*+(43)50'*+0(14,(
2'0(14,*( )51&,*4'*0(;/2*&1)09(A0(1,&F0*( ;0(b(u)330?.14*)430(c(;0(X&'4(],)0;54'(
0'(P\#OE(0.*(2'(0@05130(54,G24'*(0*(*&*43050'*(2*&1)G209(d3(.0(7&51&.0(;/2'0(
.*,27*2,0( .0( *,&2>4'*( 0'>),&'( NO5( 42?;0..2.( ;2( *)..2( 2,84)'( 0@).*4'*( 0*( 70**0(
4,7=)*07*2,0( ;0( 141)0,( 1,+>&)*( 2'(5+34'H0( ;0.( 6&'7*)&'.( 14,( 7&27=0.( .2770.?
.)>0.9(A4(1,&1&.)*)&'(;0(X&'4(],)0;54'(0.*(0'(3)0'(4>07(30.();+0.(;2(i045(i0'(
.2,(3/4.107*(;0(34(5&8)3)*+(B(3/)'*+,)02,(;0(34(.*,27*2,09(%-50(./)3(./4H)*(;/2'(1,&F0*(
2*&1)G20E( )3( 7&'6,&'*0( .4( .*,27*2,0( B( 2'( 7&'*0@*0( 0@).*4'*( 7&550( 14,( 0@05130(
34(>)330(;0(V0W?X&,Y(&2(;0(Z4,).9(Z,&2>4'*(14,(34(5-50(&774.)&'(G2/)3('/0.*(14.(
'+70..4),0(;0(;+5&3),(30.(*)..2.(8M*).(0@).*4'*.9(

A0(H,&210()*43)0'(;/:,7=)J&&5(1,&1&.0(0'(P\$OE(30(1,&F0*(2*&1)G20(bV&?.*&1(7)*<c9(
:2( *,4>0,.( ;0( 70( 1,&F0*E( .0( 1&.0( 34( G20.*)&'( ;0( 34( 13470( ;0( 3/2,84').*0( 0*( ;0(
3/4,7=)*07*0( ;4'.( 30( ;+>03&11050'*( 62*2,( ;0.( >)330.9( A0( 1,)'7)10( ;/2,84').4*)&'(
1,&F0*+(./+*0';(B( 3/)'6)')(,01,+.0'*4'*( 30(5&;0(;0(>)0(741)*43).*0(4)'.)(G20(34(.&?
7)+*+(;0(7&'.&554*)&'(64>&,).4'*(34(G24'*)*+(B(34(G243)*+9(A0.(>&3250.(1,&F0*+.(
.&'*();0'*)G20.(0*()3.(1,+.0'*0'*(2'0(48.*,47*)&'(*&*4309(I0.(83&7.(./4114,0'*0'*(
B(;0.(7&'*4)'0,.(=)H=( *07=E(&f( 34( 325)D,0(0.*(4,*)6)7)0330(0*(&f( 34( >0'*)34*)&'(0.*(
7&'*,L3+09( d3.( 47720)330'*( 42..)( 8)0'( ;2( 3&H050'*( G20( ;0.( 47*)>)*+.( 723*2,0330.(
&2(7&550,7)430.9(A4(523*)6&'7*)&''43)*+(;0(3/0'.05830(0.*(;)..)523+0(42(*,4>0,.(
;0(34('02*,43)*+(;0(34(6&,50(0*(;0(3/0@1,0..)&'9(A0(1,&F0*(7,)*)G20(&2>0,*050'*(30(
6&'7*)&''43).50E(3/41142>,)..050'*(;0(34(7,+4*)&'(4,7=)*07*2,430(0*(34(.&7)+*+(;0(
7&'.&554*)&'9(T/42*,0.(4,7=)*07*0.(&'*(,+43).+(;0.(1,&F0*.(2*&1)G20.(7&550(30(
64502@(b(Z32H?)'(I)*<(c(;/:,7=)H,45(&2( 30(b(:),7,46*(I4,,)0,( )'(A4';.7410(c(;0(
p4'.(p&330)'9(d3.(&'*(411&,*+(;0.(,+630@)&'.(.2,(30.(5&;D30.(2,84').*)G20.(0*(4,?
7=)*07*2,42@(42(*,4>0,.(;0(302,.(2*&1)0.(1&2,()'*0,10330,(34(.&7)+*+9(
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])H9('^P[(_(1,&F0*((b(V&?.*&1(7)*<(c(;2(H,&210()*43)0'(:,7=)J&&5

])H9('^P$(_(1,&F0*(;0(b(u)330?.14*)430(c(;0(X&'4(],)0;54'(0'(P\#O



T4'.(30.(4''+0.(.&)@4'*0E(.0(;+>03&110(+H43050'*(2'(7&2,4'*(4,7=)*07*2,43(64)?
.4'*(,+6+,0'70(B(2'0(*&1&H,41=)0(4,*)6)7)03309(T4'.(2'(1,05)0,(*051.(30.(1,&F0*.(
.&'*(*=+&,)G20.(B(3/)54H0(;0.(b(u)330.(7,4*D,0.(c(;0(I=4'+479(a&'(1,&F0*(7=0,7=0(
B(3)0,(3/2,84)'(0*(30(,2,43(0'(1,&1&.4'*(2'0(523*)*2;0(;/0.1470.(>0,*.(0*(0'(64).4'*(
;).14,4n*,0( 30.( ,20.9( A0.( 7,4*D,0.( .0( 7&51&.0'*( ;0( 132.)02,.( 6&'7*)&'.( G2)( .0(
,+14,*)..0'*(0'(*0,,4..09(A4(.*,27*2,0(;0>4)*(-*,0(+>&32*)>0(46)'(;0(,+1&';,0(42@(
80.&)'.(;0(34(1&1234*)&'9(:,7=)H,45(1,+.0'*0(30(1,&F0*(b(i=0(%&2';(c(0'(P\#"9(
I0(;0,')0,(.0(;+>03&110(0'(H,4';0(14,*)0(.&2.(*0,,0(0*(10,50*(4)'.)(;/4>&),(2'(
.<.*D50( ;0( *&)*2,0( >+H+*43).+09( d3( ./4H)*( ;/2'( 7&5130@0(523*)6&'7*)&''03( G2)( '0(
.0,4(F454).(,+43).+(54).()3(4()'.1),+(;0('&58,02@(4,7=)*07*0.(14,(34(.2)*0E(7&550(
14,(0@05130(eF4,Y0(d'H03.(;2(H,&210(edC9(

K'(0@05130( ,054,G24830( ;0( 70**0( 4,7=)*07*2,0( *&1&H,41=)G20( .0( *,&2>0( B(%2?
')7=9(Z&2,(30.(S02@(l3<51)G20.(;0(P\$N(30(82,042(;/4,7=)*07*2,0(p0)'30E(q).7=0,(
2';(Z4,*'0,(.0(>&)*(7&'6)0,(30(1,&F0*(;2(>)334H0(&3<51)G209(A/)54H0(4,7=)*07*2,430(
G20(3/&'(,0*)0'*(;0.(S02@(;0(%2')7=(0.*(0'(H+'+,43(34(*&)*2,0()7&')G20(;0.()'.*43?
34*)&'.(.1&,*)>0.(;/l**&(],0)(54).(30(>)334H0(&3<51)G20(0.*(+H43050'*()'*+,0..4'*(B(
132.(;/2'(*)*,09(A0(7&'701*(2,84').*)G20(+*4)*(;0(64),0(b(34(>)330(;4'.(34(>)330(c(0'()'?
*,&;2).4'*(42(1,&F0*(*&2.(30.(80.&)'.(0*(6&'7*)&'.('+70..4),0.(B(34(>)0(G2&*);)0''0(
;2,4'*( 30.( S02@(l3<51)G20.(54).( 42..)( 41,D.9(I&51&.+( 0'( H,4';0( 14,*)0( 14,(
;0.( 3&H050'*.(0'( *0,,4..0E( 3/0'.05830(523*)6&'7*)&''03( 48,)*0(;0.( 7&550,70.E(
;0.(7,D7=0.E(;0.(+7&30.(&2(0'7&,0(;0.(0.1470.(723*2,03.9(A4(>&)*2,0(4(.4(13470(
;4'.( 30(.&2*0,,4)'(;2(>)334H0(1&2,(G20( 30.(;)>0,.(0.1470.(0@*+,)02,.(0'*,0.( 30.(
8M*)50'*.(12)..0'*(-*,0(2*)3).+.(14,(30.(4*=3D*0.(0*(54)'*0'4'*(30.(=48)*4'*.9(A0.(
7&'.*,27*)&'.( 0'( *0,,4..0( ;+>03&110'*( +H43050'*( 2'0( H,4';0( ;)>0,.)*+( *<1&3&?
H)G20E(70(G2)(.05830(7&'*,4;)7*&),0(42(>2(;0(3/2')6&,5)*+(G20(1,&1&.0(3/0'.058309(
T0('&.(F&2,.E(30(>)334H0(&3<51)G20(;0(%2')7=(0.*(+H43050'*(2'(0@05130(;0(5)@)*+(
.&7)430(0*(H+'+,4*)&''0330(*,D.(,+2..)9(I0(1,&F0*(+*4)*(+H43050'*(;4'.(30.(4''+0.(
$O(2'(348&,4*&),0(B(7)03(&2>0,*(1&2,(&8.0,>0,(34(523*)6&'7*)&''43)*+9
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])H9('^P\(_(b(u)330.(7,4*D,0.(c(;0(I=4'+47



U
A0.(7=)66,0.(;0.(;0,')D,0.(4''+0.(;+5&'*,0'*(2'0(42H50'*4*)&'(;0( 34(1&1234?
*)&'( ;4'.( 30.( J&'0.( 2,84)'0.( ;2( Z34*042( a2)..09( A4( *&1&H,41=)0( 4>4'*4H02.0(
10,50*(4)'.)( 30(;+>03&11050'*(;0.(4HH3&5+,4*)&'.E('&'(.4'.(.&27).(42(')>042(
;0(3/45+'4H050'*(;2(*0,,)*&),0(.2)*0(B(34(,+>).)&'(;0(34(A:i9(a03&'(3/&66)70(6+;+,43(
;2(;+>03&11050'*(*0,,)*&,)43(k:s`mE(34(.2,6470(8M*)0(.2)..0(42H50'*0(;0(P5N(14,(
.07&';09(I0.(7=)66,0.(.&'*(30(,0630*(;/2'0(.&7)+*+(G2)(./0.*(*,4'.6&,5+0(42@(7&2,.(
;0.(;0,')D,0.(;+70'')0.9(Z4,(30(14..+E(34(1&1234*)&'(.2)..0(+*4)*(1,)'7)143050'*(
47*)>0(;4'.(30(.07*02,(1,)54),0E(0330(0.*(H0'*)50'*(14..+0(42(.07*02,(.07&';4),0(
0*( ;0( '&.( F&2,.( 34(54F&,)*+( ;0.( 47*)>)*+.( .&'*( 0'( 3)0'( 4>07( 30( .07*02,( *0,*)4),09(
I0.(7=4'H050'*.(>&'*(;0(14),(4>07(34(1&3)*)G20(;/45+'4H050'*(;2(*0,,)*&),09(`'(
NOPQE(30(102130(.2)..0(4(>&*+(0'(64>02,(;/2'0(,+>).)&'(;0(34(3&)(6+;+,430(.2,(3/45+?
'4H050'*(;2(*0,,)*&),0(kA:im(46)'(;0(.*&110,(3/+*43050'*(2,84)'(0*(;0(;+>03&110,(
3/2,84').4*)&'(>0,.( 3/)'*+,)02,9(I034(4(1&2,(82*(;0(7&5830,( 30.(>);0.(.0( *,&2>4'*(
;4'.( 30.( J&'0.(B(8M*),( 0*( ;0( ,+2*)3).0,(&2( ,+'&>0,( 30( *)..2(0@).*4'*E( 7&550(14,(
0@05130(0'(,0>43&,).4'*(;0.(6,)7=0.()';2.*,)0330.9(A0.(>)330.(;&)>0'*(.0(;0'.)6)0,(
54).(.4'.('+H3)H0,( 34(G243)*+(;0(>)09(A4(1&3)*)G20(;0( 3/0.1470(2,84)'(0.*( *,4)*+0(
B( 3/+7=0330( ;0( 34(a2)..0E( 42( *,4>0,.( ;0( 34( 7&3348&,4*)&'( 0'*,0( 34(I&'6+;+,4*)&'E(
30.(74'*&'.E(30.(>)330.(0*(30.(7&552'0.9(I0.(;0,')D,0.(8+'+6)7)0'*(;/2'0(H,4';0(
42*&'&5)0(1&2,(34(H0.*)&'(;0(302,(1,&1,0(*0,,)*&),09(T012).(34(5).0(0'(13470(;0(34(
1,05)D,0(3&)(6+;+,430(.2,(3/45+'4H050'*(;2(*0,,)*&),0(kA:imE(0330.(.0(.&'*(7&'70'?
*,+0.(.2,(3/&,H4').4*)&'(,+H3050'*4),0(;0(302,(*0,,)*&),0(7&552'43E(0'(;+6)')..4'*(
30.(H484,)*.E(30.(;).*4'70.(42@(3)5)*0.(&2(34(;0'.)*+(14,(J&'09(%-50(./)3(0@).*0(;0.(
1,&F0*.(;/4HH3&5+,4*)&'(46)'(;0(50**,0(0'( 3)0'( 30.(>)330.(0*( 30.(7&552'0.E(0330.(
,0.*0'*( )';+10';4'*0.(70(G2)(64>&,).0(2'0(.2770..)&'()'7&'*,L3+0(;0(J&'0.9(A0(
*0,,)*&),0(.2)..0(4(+*+(6,47*)&''+(14,(J&'0.(;/46607*4*)&'E(;&''4'*(4)'.)(2'0()54H0(
;0(14*7=W&,Y9(A/45+'4H050'*(;2(*0,,)*&),0(0.*(6&,*050'*(3)+(42@('&*)&'.(;/+7&3&?
H)0(0*(;0(;+>03&11050'*(;2,48309(d3.(.&'*(5-50(;0>0'2.()';)..&7)4830.9(T0'.)?
6)0,(3/0@).*4'*(;/477&,;(54).()3(642*(42..)(64),0(4**0'*)&'(42@(0'F02@(73)54*)G20.E(B(
3/2*)3).4*)&'(;0.(54*+,)42@(;0(7&'.*,27*)&'(&2(;0(3/+'0,H)0(2*)3).+0E(B(1,&5&2>&),(
34(8)&;)>0,.)*+(&2(0'7&,0(B(54)'*0'),(30.(0.1470.(>0,*.(;4'.(30.(J&'0.(8M*)0.9

Un È tat des lieux

![

La place de la multifonctionnalit È
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])H9('^NP(_(74,*0(5&'*,4'*(30.(J&'0.(;0(34(a2)..0



:(70(F&2,(0*(42(>2(;0(70(G2)(1,+7D;0E(G20330(0.*(34(13470(;0(34(523*)6&'7*)&''43)*+(
;4'.(30(14<.4H0(2,84)'(a2)..0(g(

A/)5123.)&'(;2(;+>03&11050'*(;2,4830(0*( ;0( 34(;0'.)6)74*)&'(;0.(0.1470.(;+FB(
7&'.*,2)*.(1&2..0'*(B(34(5).0(0'(13470(;0(1,)'7)10.(4334'*(;4'.(30(.0'.(;0(34(523?
*)6&'7*)&''43)*+9(A0(;+6)(;0.(>)330.(.0(*,&2>0(;4'.(34(134')6)74*)&'(0*(34(,+43).4*)&'(
;0.(62*2,0.(&1+,4*)&'.(;0(;0'.)6)74*)&'(G2)(42,&'*(3)02(46)'(;0(H4,4'*),(2'0(4**,47?
*)>)*+(0*(2'0(G243)*+(;0(>)0(4;+G24*0(.4'.(*&2*06&).('+H3)H0,(3/0@).*4'*9(A/)'*,&;27?
*)&'(;0(34(523*)6&'7*)&''43)*+(42(*)..2(2,84)'(.0(64)*(42(74.(14,(74.9(d3('/0@).*0(1&2,(
3/=02,0(14.(;0(*=+&,)0(&2(;0(,+H3050'*4*)&'(.1+7)6)G20(.2,(30(.2F0*9(A0.(.&7)+*+.(
;0(7&&1+,4*)>0.(&'*(+*+( 30.(1,05)D,0.(B( ,+)'*,&;2),0( 34('&*)&'(;0(523*)6&'7*)&'?
'43)*+(42(*,4>0,.(;0(302,.(7&'701*.(;/=48)*4*)&'.(132.(+7&'&5)G20.(0*(.&7)43.(0'(
a2)..09(A0(;+>03&11050'*(7&'.*4'*(;0.(7&&1+,4*)>0.(;4'.(34(,+H)&'(J2,)7=&).0(
;012).( 30(;+82*(;0.(4''+0.('&'4'*0(4(10,5).(2'0( )''&>4*)&'(4,7=)*07*2,430(0*(
2,84').*)G20(H,M70(B( 3/+>&32*)&'(;0.(5&;0.(;0(>)09(K'(8&'('&58,0(;0(.&2=4)*.(
0*( ;/0'>)0.( ;0.( 7&552'42*+.( &'*( 450'+( B( 70( ;+>03&11050'*9( A4( ,+43).4*)&'(
,+6+,0'70(0.*(34(b(v43Y8,0)*0(c(;0(U2,)7=9(I0**0(,+43).4*)&'(.0,4(132.(3&'H2050'*(
4'43<.+0(;4'.(30.(74.(;/+*2;0.9(A4(523*)6&'7*)&''43)*+(./0@1,)50(B(132.)02,.(')?
>042@E(2'0(4**0'*)&'(14,*)723)D,0(4(+*+(1&,*+0(B(3/)5147*(+7&3&H)G20(;2(8M*)50'*(
0*(2'0(2*)3).4*)&'(,4*)&''0330(;0.(.2,6470.(2*)30.(4(+*+(5).0(0'(134709(`'(a2)..0E(
34(.2,6470(2*)30(5&<0''0(.0(5&'*0(B(!#5N(14,(=48)*4'*(43&,.(G2/B(3/)'*+,)02,(;0(34(
7&&1+,4*)>0(J2,)7=&).0E(70**0(5&<0''0(./+3D>0(B(QQ5N(14,(=48)*4'*9(A0(8M*)50'*(
F&20(+H43050'*( 30(,L30(;/47*)>4*02,(;4'.( 30(G24,*)0,9(A4(b(v43Y8,0)*0(c(4(10,5).(
B(.0.(430'*&2,.(;0(.0(,0;<'45).0,(0*(;0(;0>0'),(2'0(J&'0(4**,47*)>0(;0(U2,)7=9(
A/)58,)74*)&'( ;0( 34(523*)6&'7*)&''43)*+( ;4'.( 30( 7&'*0@*0( 2,84)'(5&'&6&'7*)&''03(
;0>,4( .0( 64),0( ;0( 64R&'( )'*033)H0'*09( d3( '0( .266)*( 14.( ;0(5+34'H0,( ;0.( 6&'7*)&'.(
0'*,0(0330.9(d3(642*(.0(G20.*)&''0,(.2,(30(8&'(;&.4H0(0*(30.(3)0'.(;0(7&514*)8)3)*+(
0'*,0(30.(47*)>)*+.E(30.(3&H050'*.E(30.(3&).),.(0*(34(5&8)3)*+9
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])H9('^NN(_()332.*,4*)&'(;0(p4'.(q);50,(1&2,(2'(5&';0(50)3302,(be&3&/8&3&c



A0.(1,)'7)10.(;0(34(523*)6&'7*)&''43)*+(.0(7&'6,&'*0'*(B(;0.(1,&83D50.(,+H3050'?
*4),0.(74,(30.(3&).(0*(,DH3050'*.(.2,(30.(7&'.*,27*)&'.(0*(3/45+'4H050'*(;2(*0,,)?
*&),0(.&'*(,+;)H+.(14,(J&'0(;/46607*4*)&'9(d3(0.*(;&'7('+70..4),0(;/4;41*0,(34(3+H).?
34*)&'(;0(54')D,0(B(.0(;&''0,(30.(5&<0'.(;0(,+43).0,(34(>)330(;0(;054)'9(A0.(74.(
;/+*2;0.(G2)(.0,&'*(*,4)*+.(14,(34(.2)*0(;4'.(30(5+5&),0(&'*(*&2.(+*+(7&'6,&'*+.(B(
70.( 3)5)*0.( ,+H3050'*4),0.(;+7&234'*(;0.(;+70'')0.(;0(134')6)74*)&'(5&'&6&'7?
*)&''03309(A0.(1,)'7)1430.(>)330.(;0(a2)..0(&'*(2'( *051.(;/4>4'70(42(')>042(;0(
3/45+'4H050'*(;2(*0,,)*&),09(A4(>)330(;0(U2,)7=(;+6)')*(14,(0@05130(34(,+14,*)*)&'(
;0.( 3&H050'*.(0*(;0.(47*)>)*+.(14,(J&'0E(0'(1,+7).4'*( 30( *42@(;/&77214*)&'(;0.(
47*)>)*+.(;0>4'*(.0(*,&2>0,(42(,0J?;0?7=42..+09(A42.4''0(4(;+>03&11+(.&'(134'(
H+'+,43(;/46607*4*)&'(;4'.(30(5-50(.0'.(;012).(NOO#9(I0*(0'H4H050'*(4'*)7)1+(
0'>0,.( 34( 523*)6&'7*)&''43)*+( 0.*( ;t( B( 3/)'.*42,4*)&'( 0'( P\\#( ;2( 134'( ;),07*02,(
7&552'439(I0*(&2*)3(;0(134')6)74*)&'(0.*(47*2033050'*(0'(7&2,.(;0(,+>).)&'(1&2,(
&1*)5).0,(34(H0.*)&'(0*(30(;+>03&11050'*(;2(*0,,)*&),0(342.4''&).(;/)7)(NOQO9(A/2,?
84').4*)&'E(34(5&8)3)*+E(34('4*2,0(0*(3/0'>),&''050'*(.&'*(30.(!(4@0.(*=+54*)G20.(
.2,(30.G203.(.0(84.0(34(>)330(1&2,(H4,4'*),(2'0(0@70330'*0(G243)*+(;0(>)09(T/)7)(2'0(
;)J4)'0( ;/4''+0.E( 34( 741)*430( >42;&).0( 1,+>&)*( ;/47720)33),( 0'>),&'( QO/OOO( '&2?
>042@(=48)*4'*.E()3(0.*(;&'7(1,)5&,;)43(G20(34(134')6)74*)&'(0'(45&'*(.0(;&''0(30.(
5&<0'.(;0(,+43).0,(34(>)330(;0(;054)'9(
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])H9('^NQ(_(466)7=0(1&2,(30(1,&F0*(bA42.4''0(NOQOc



T0.(+>D'050'*.(7&550(30.(7,).0.(6)'4'7)D,0.E(30.(74*4.*,&1=0.('4*2,0330.(&2(30.(
1+'2,)0.(;0( 3&H050'*.(&'*(+*+('+70..4),0.(1&2,(G2/2'0(14,*)0(;0( 34(1&1234*)&'(
G20.*)&''0( 30(5&;D30(47*203(;0( 34(>)3309(A4(7,).0(.4')*4),0(G20('&2.( *,4>0,.&'.(
42,4(42..)(2'()5147*(70,*4)'(.2,(30(;+>03&11050'*(4,7=)*07*2,43(0*(2,84)'9(%4).(
)3( 642*(42..)(,411030,(G2/)3(./4H)*(1&2,( 30(5&50'*(;/2'(74.(0@701*)&''03(0*(G2/0'(
4272'(74.()3('0(642*(1,0';,0(;0.(;+7).)&'.(B(3&'H(*0,50(.2,(2'0(84.0(0@701*)&'?
'03309(:>4'*(;0(>&23&),(5&;)6)0,(*&2*0.(30.(,DH30.(4,7=)*07*2,430.E()3(642*(4'43<.0,(
34(.)*24*)&'(0*(>&),(30.(,+10,72..)&'.(;/2'0(*0330(14';+5)0(.2,(30(134'(.&7)43E(+7&?
'&5)G20E( 1&3)*)G20( &2( 0'7&,0( .2,( 3/+7&3&H)G209( V&2.( &8.0,>&'.( '+4'5&)'.( 2'(
8&'('&58,0(;/)'*0,,&H4*)&'.(0*(;0(,+630@)&'.(0'(3)0'(4>07(34(14';+5)0(0*(34(523?
*)6&'7*)&''43)*+(;012).(34(5)?54,.(NONO9(A0.(3&H050'*.(.&'*(;0>0'2.(G24.)50'*(
;2(F&2,(42(30';054)'(523*)6&'7*)&''03.(43&,.(G20(34(*<1&3&H)0('/0.*(14.(6&,7+50'*(
4;41*+0(B(2'(*03(7=4'H050'*9(A0(*051.(G20('&2.(14..&'.(B(34(54).&'(4(7=4'H+E(
*&2*(7&550(3/2*)3).4*)&'(;0.(;)>0,.0.(1)D70.(B(>)>,0(G2)(&'*(+*+(*,4'.6&,5+0.(0'(
82,042(&2(0'(.4330(;0(734..0(1,&>).&),09(A0(*,4>4)3(.2,(3/=48)*4*(0*(34(*<1&3&H)0(0.*(
2'( H,4';( *=D50( G2)( .0( ;+>03&110( 7&'.*4550'*( 4>07( 30.( '&2>042@(5&;0.( ;0(
>)0E( 30.('&2>0330.(.*,27*2,0.(645)3)430.(0*( 30.(;)>0,.0.(7&';)*)&'.(.&7)430.9(d3(0.*(
;&'7(1,&84830(G20(30(;+>03&11050'*(62*2,(;0.(*<1&3&H)0.(;0(3&H050'*.()'*DH,0(
132.(;0(.&2130..0(0*(;0(630@)8)3)*+(42@(;)>0,.(0.1470.(46)'(;0(3)0,(132.)02,.(6&'7?
*)&'.(;4'.(2'(.023(0*(5-50(>&3250(=48)*48309(:( 3/)'>0,.0(;2(3&H050'*(G2)(+*4)*(
&7721+(;2,4'*( 30(.05)?7&'6)'050'*(G20('&2.(4>&'.(02(0'(a2)..0E( 30.(0.1470.(
;0(*,4>4)3(.0(.&'*(02@(*&*43050'*(>);+.9(K'0(*0330(14';+5)0(.&''0?*?0330(34(6)'(;0(
3/&10'?.1470g(A0(14,*4H0(&2(34(52*243).4*)&'(;0.(0.1470.(.0,&'*?)3.(0'7&,0(;/47?
*243)*+g(:33&'.?'&2.(;0>&),(73&).&''0,(30.(0.1470.(;0(82,042(g(d3(0.*(*,&1(*L*(1&2,(
,+1&';,0(B(70.(G20.*)&'.E('&2.('/4>&'.(14.(30(,0723('+70..4),0(1&2,(4'43<.0,(34(
.)*24*)&'(;4'.(.4(H3&843)*+9(

"!

Situation de crise



""

])H9('^N!(_(;).*4'70(.&7)430(.2,(3/0.1470(1283)7(B(3/2')>0,.)*+(;0(%2')7=(0'('&>058,0(NONO



:2(*,4>0,.(;0(34(.)*24*)&'(G20('&2.(>)>&'.E('&2.(4>&'.(34(1&..)8)3)*+(;0(>&),(30.(
3)5)*0.(;0('&*,0(.&7)+*+E(4)'.)(G20(30.('&58,02.0.()'+H43)*+.(G2)(3/477&514H'0'*9(
a2,(30(134'(;0(3/45+'4H050'*(;2(*0,,)*&),0E(2'0(.)*24*)&'(;0(7,).0(10,50*(+H430?
50'*(;0(64),0(2'(1&)'*(.2,(30.(&,)0'*4*)&'.(0*(30.(7=&)@(64)*.(;2,4'*(30.(;0,')D,0.(
4''+0.9(d3(0.*(;&'7(132.(G20(F454).()51&,*4'*(;0(;+6)'),(30.(80.&)'.(0*(30.(4**0'*0.(
;0.(62*2,.(=48)*4'*.(;0.(J&'0.(2,84)'0.9(A0(,L30(;0(3/0.1470(1283)7(4(+*+(5).(0'(
4>4'*(;2,4'*(34(1,05)D,0(>4H20(;2(>),2.(74,()3.(+*4)0'*(30.(.023.(0.1470.(+7=41?
14*&),0.(42( 3&H050'*(1&2,(54)'*0'),( 2'(+G2)3)8,0( .&7)43( ;2,4'*( 30( 7&'6)'050'*9(
I0(7&'.*4*(;+5&'*,0(3/)51&,*4'70(;0(70.(b(>);0.(c(;4'.(30(*)..2(2,84)'(46)'(G20(
'&2.(12)..)&'.('&2.(,0'7&'*,0,E(;).72*0,E(14,*4H0,(*&2*(0'(54)'*0'4'*(30.(H0.*0.(
;0(;).*4'7)4*)&'.(.&7)430.()'.*42,+.(;012).(70(1,)'*051.9

V&2.(4>&'.E(0'(*4'*(G2/4,7=)*07*0E(2'(,L30()51&,*4'*(B(F&20,(1&2,( 30(;+>03&110?
50'*(;0.(>)330.E(0'(10'.4'*(B(34(54')D,0(;/+7=4'H0,(.&7)43050'*E(;0(.0(;+13470,E(
;0(*,4>4)330,(&2(;0(>)>,09(%4).('&2.('0(.&550.(14.(30.(.023.(47*02,.(;2(7=4'?
H050'*E(*&2.(30.(+7=03&'.(;0(34(.&7)+*+(;&)>0'*(-*,0()513)G2+.9(A4(7,).0(.4')*4),0(
G20('&2.(>)>&'.E(102*(1,&6)*0,(B(34(1,&60..)&'(1&2,(.0(,01&.)*)&''0,(42(.0)'(;0(34(
.&7)+*+(0*(1&2,(.0(64),0(0'*0';,09

"#



"$

])H9('^N"(_(.&54*)J4*)&'(&6(*=0(A4';(;0(S23)0'(Z4742;



"[

3. Les paramË tres de la 
   multifonctionnalit È



"\



A4( >)330( 4( +*+( ;+6)')0( 14,( 30.( 4,7=)*07*0.( ;0( 34( 1,05)D,0( 14,*)0( ;2(5&2>050'*(
5&;0,'0( 7&550( 2'( b&,H4').50(5434;0c9(V&2.( 1&2>&'.(54)'*0'4'*( ;),0( G20(
34( .+14,4*)&'(;0.( 6&'7*)&'.('/4( 14.(45+3)&,+( 34( .)*24*)&'(54).( 34(523*)6&'7*)&'?
'43)*+(1&2,,4)*(-*,0(34(,+1&'.0(4;+G24*0(B(*&2.(.0.(542@9(A4(7&514,4).&'(0'*,0(
3/0.1470( 2,84)'( 0*( 2'( &,H4').50( >)>4'*( '/0.*( 14.( 4'&;)'9( `'( 0660*E( *&2.( ;02@(
.0( 7&51&.0'*( ;0( 132.)02,.( 14,*)0.( ;)66+,0'*0.(54).( ;+10';4'*0.( 30.( 2'0.( ;0.(
42*,0.(1&2,(2'(8&'(6&'7*)&''050'*9(A4(523*)6&'7*)&''43)*+(10,50*(;0(,+*483),(70**0(
)'*0,;+10';4'70(42(')>042(;2(*)..2(2,84)'(0'(.0(84.4'*(1,)'7)143050'*(.2,( 30.(
14,45D*,0.(G2)(.0,&'*(;+>03&11+.(;4'.(70(7=41)*,09

#O



#P

" In Switzerland, there ' s now this semi-urbanism, archi-
tecture that' s neither good or bad, neither urban or 
rural, and yet well-connected to the public trans-
port network, where there ' s always something green, 
but never lush or a lot, where there ' s always a bit 
of water in the form of a river, stream or a lake. As 
long as most people can live like that and it doesn' t 
suddenly become too dense and packed in the districts, 
and in the trams and suburban trains, it ' s impossible 
to change it."

S47G20.(p0,J&H



D
A0(1,05)0,(14,45D*,0(10,50**4'*(;0(;+>03&110,(34(523*)6&'7*)&''43)*+(0.*(34(;0'?
.)*+E(54).( ;0( G2&)( ./4H)*?)3( >,4)50'*( 0*( ;0( G2&)( 14,30?*?&'g( A0( *0,50( b;0'.)*+c(
*,4n'0(2'0(7&''&*4*)&'('+H4*)>0(B(742.0(;0(3/)54H0(G2/0330(4(;&''+(42(7&2,.(;0(
.&'(=).*&),09(A4(;0'.)*+(+*4)*(.<'&'<50(;0(5&,*43)*+(;2,4'*( 34( ,+>&32*)&'( )';2.?
*,)0330E(B(742.0(;0(3/0'*4..050'*(;0(34(1&1234*)&'(0*(;0(34(1&332*)&'9(A0.(H,4';.(
0'.05830.(;/41,D.?H20,,0(&2(70,*4)'0.(>)330.(0'(:.)0(.&'*(3/)54H0(G20(30.(H0'.(
.0(6&'*(;0(34(;0'.)*+E(2'(0'*4..050'*(;0(34(1&1234*)&'E(.&2>0'*(;+64>&,).+0E(7&2?
13+(B(2'(54'G20(;0(.0,>)70.(0*(B(2'0(458)4'70(5&'&*&'09(A0(*0,50(b;0'.)*+c(
'/0.*(14.(,+.0,>+(42(;&54)'0(;0(3/2,84').50(&2(;0(3/4,7=)*07*2,0E()3(0.*(+H43050'*(
2*)3).+(;4'.(;/42*,0.(;&54)'0.(0*(.4(;+6)')*)&'(1&,*0(.&2>0'*(B(7&'62.)&'9(s)0'(
G20(;4'.('&*,0(;&54)'0E()3(0.*(;+73)'+(0'(132.)02,.(74*+H&,)0.(46)'(;0(7437230,(2'(
,411&,*(0'*,0(2'0(.2,6470(0*(2'(14,45D*,0E(0'(>&)7)(G203G20.(0@05130.(_

A4(;0'.)*+(;0(1&1234*)&'(10,50*(;0(7437230,(30(,411&,*(0'*,0(30.(2*)3).4*02,.(k=4?
8)*4'*.E( *,4>4)3302,.E( *&2,).*0.m( 0*( 2'0( .2,6470( ;+6)')09( I0( ,411&,*( )'6&,50( 14,(
0@05130(.2,(30('&58,0(;/=48)*4'*.(42(Y5N(0*(0.*(2*)3).+(0'(H+'+,43(B(3/+7=0330(;2(
*0,,)*&),09

A4(;0'.)*+(8M*)0(+*483)*( 30(,411&,*(0'*,0(2'0(&2(132.)02,.(.2,6470.(8M*)0.(0*(2'0(
.2,6470(;+6)')0E(7&550(14,(0@05130(2'0(14,703309(I0**0(;0'.)*+(0.*(.&2>0'*(7)*+0(
42@(*,4>0,.(;0.(bdlac(k)';)70(;/&77214*)&'(;2(.&3m(&2((bdKac(k)';)70(;/2*)3).4*)&'(
;2(.&3m(1&2,(;+6)'),(3/051,).0(&2(34(.2,6470(54@)5430(;/2'(&2>,4H09(T4'.(34(;0'?
.)*+(8M*)0E('&2.(,0*,&2>&'.(+H43050'*(3/)';)70(;0(.2,6470(>0,*0(kdaum(G2)()'6&,50(
.2,(34(1,&1&,*)&'(;/0.1470.(>0,*.(.2,(2'(*0,,4)'9

A4(;0'.)*+(10,R20('/0.*(14.(30(6,2)*(;/2'(,411&,*(0'*,0(;02@(7=&.0.(G24'*)6)4830.(
54).E(7&550(.&'('&5(3/)';)G20E(0330(0@1,)50(2'(,0..0'*)9(Z32.)02,.(647*02,.()'?
6320'*(.2,(70**0(10,701*)&'E(7&550(14,(0@05130E(3/)51&,*4'70(;0.(0.1470.(1283)7.(
&2(>+H+*43).+.E(34(*&1&H,41=)0E(30(7&'*0@*0(&2(0'7&,0(34(5&,1=&3&H)0(2,84)'09(A4(
54n*,).0(;0(70.(647*02,.(10,50*(;0(H&550,(&2(;0(;)..)5230,(34(7&''&*4*)&'('+?
H4*)>0(;0(34(;0'.)*+9

A0.( ;02@( 1,05)0,.( 0@05130.( .&'*( 2*)3).+.( 1&2,( 34( 134')6)74*)&'( 0*( 3/4'43<.0( ;2(
*0,,)*&),0(46)'(;0(7&51,0';,0(3/2*)3).4*)&'(;2(.&3(0*(3/+*43050'*(&2(34(7&'70'*,4*)&'(
;0.(1&1234*)&'.(.2,(2'0(.2,6470(;&''+09(I0**0( 3).*0(;/0@05130.('&'(0@=42.*)6.(
;+5&'*,0( *&2*0( 34( 7&5130@)*+(0*( 30(54'G20(;0(7&51,+=0'.)&'(;2(H,4';?1283)7(
0'>0,.(34(;0'.)*+9

densit È

#N

Densit È  rime avec diversit È  



#Q

])H9('^N#(_(b34(;0'.)*+(10,R20(0@).*0?*?0330(gc(;0(u)'70'*(]&27=)0,



A/2'(;0.(0'F02@(;2(;+>03&11050'*(*0,,)*&,)43(0.*(;0(;0'.)6)0,(4>07(G243)*+(0*(70**0(
;0,')D,0(1,&>)0'*(;0(34(;)>0,.)*+9(A0.(7&'701*.(;0(;0'.)*+(0*(;0(;)>0,.)*+('0(6&'7?
*)&''0'*(14.(.+14,+50'*E()3.(.&'*(3)+.(46)'(;0(./&66,),(52*2033050'*(34(.28.*4'70(
'+70..4),0(42(8&'(+G2)3)8,0(;0.(J&'0.(2,84)'0.9(V&2.(7&'.*4*&'.(G20(30.(J&'0.(
4>07(2'0(64)830(;0'.)*+(8+'+6)7)0'*(;0(102(;0(;)>0,.)*+(0*('0(.&'*(G20(*,D.(102(4*?
*,47*)>0.9(i4';).(G20(30.(70'*,0.?>)330.E(,07&''2.(7&550(;0.(J&'0.(;0'.0.E(1,&?
1&.0'*(2'0(H,4';0(;)>0,.)*+(;/47*)>)*+.E(;/2.4H0.(&2(;/0.1470.9(%4).(34(;)>0,.)*+(
0.*(+H43050'*()'*0'.)6)+0(14,(34(;0'.)*+(;0(1&1234*)&'(G2)(64>&,).0(30.()'*0,47*)&'.(
.&7)430.(0'*,0()';)>);2.9

A4(;)>0,.)*+(0.*(;&'7(2'0(132.?>4320(1&2,( 30.(J&'0.(2,84)'0.E(74,(0330(0.*(8)0'(
132.(G2/2'(5+34'H0(;0.(6&'7*)&'.E(;0.(0.1470.(&2(;0.(H0'.9(`330()'*0'.)6)0(*&2*0.(
70.(,034*)&'.(0'*,0(0330.(0*(;+>03&110(4)'.)(2'0(4*5&.1=D,0(2,84)'09(a2,(30(134'(
;2(;+>03&11050'*(;2,4830E(34(;)>0,.)*+(;/2'(0.1470(2,84)'(10,50*(B(34(1&1234*)&'(
;0(.0(;+13470,(.4'.('+70..4),050'*(4>&),(80.&)'(;0(34(>&)*2,0(0*(4)'.)(,+;2),0(34(
7&'.&554*)&'(;/+'0,H)09

A0(7&'.*4*(0.*(G20(1&2,(30(;+>03&11050'*(;0(34(523*)6&'7*)&''43)*+E()3(0.*('+70.?
.4),0( ;/4>&),( 2'0( 70,*4)'0( ;0'.)*+( 1&2,( -*,0( 4**,47*)6( 0*( ;+>03&110,( 2'0( 4*5&.?
1=D,0( 2,84)'09( A0.( J&'0.( 2,84)'0.( .&'*( =48)*+0.( 14,( ;0.( 5)33)0,.( ;/)';)>);2.E(
;)66+,0'*.(0'(*&2*(1&)'*E(4>07(302,.(1,&1,0.(5&;0.(;0(>)09(A/0'>),&''050'*(;4'.(
30G203( )3.(+>&320'*(;&)*E( 14,( 7&'.+G20'*E(1,&1&.0,(2'0(;)>0,.)*+( ,+1&';4'*(B( 34(
54F&,)*+(;0(302,.(80.&)'.9(

#!



#"

])H9('^N$(_(0@05130(;0(;)>0,.)*+(;4'.(3/:543)0'14..4H0(B(%2')7=



A0(*=D50(;0(34(;0'.)*+(0.*(2'(.2F0*(.0'.)830(1&2,(80427&21(;0(a2)..0.(G2)(./4*?
*47=0'*(;0(64R&'('&.*43H)G20(B( 3/)54H0(,2,430(;0('&.(,+H)&'.(43&,.(G20(132.(;0(
[Oo(;0(34(1&1234*)&'(>)*(;4'.(;0.(>)330.(0*(;0.(4HH3&5+,4*)&'.9(A4(>&*4*)&'(1&12?
34),0(;0(NOPQE(G2)(4>4)*(1&2,(82*(34(,+>).)&'(;0(34(3&)(6+;+,430(.2,(3/45+'4H050'*(
;2(*0,,)*&),0(kA:imE(4(.*&11+(3/+*43050'*(2,84)'9(%4).(7&550(7)*+(1,+7+;0550'*E(
34( a2)..0( 64)*( 6470( B( 2'0( 42H50'*4*)&'( 7,&)..4'*0( ;0( 34( 1&1234*)&'( 0*( 30( 14,7(
)55&8)3)0,( '0(1,&1&.0(14.(.266).4550'*(;0( 3&H050'*.(48&,;4830.9( d3( 0.*( ;&'7(
'+70..4),0(;0(;0'.)6)0,E(54).(2'0(6&).(0'7&,0E()3(,0..&,*(.&2>0'*(G20(30.(=48)*4'*.(
1,&7=0.( ;/2'( .)*0( 0'( ;+>03&11050'*( ./&11&.0'*( B( 2'0( *0330( ;+54,7=09( d3.( '0(
>0230'*(14.(G20(34(;0'.)6)74*)&'(.0(;+>03&110(.&2.(302,('0J9

A0(.<.*D50(1&3)*)G20(.2)..0( )'6320'70(;),07*050'*( 3/45+'4H050'*(;2( *0,,)*&),09(
A0.(>)330.(.&'*(,0.*+0.(B(*4)330(=254)'0(B(742.0(&2(H,M70(B(3/42*&'&5)0(;0.(7&5?
52'0.9(A0( *0,,)*&),0(.2)..0(.0(7&51&.0(;0(NNON(7&552'0.(0'( F4'>)0,(NONO(0*(
0330.(&'*(*&2*0.(30.(5-50.(;,&)*.(0*(30.(5-50.(7&51+*0'70.(1&2,(34(H0.*)&'(0*(34(
134')6)74*)&'(;0(302,(*0,,)*&),09(I0**0(6,4H50'*4*)&'(;+7&230(;),07*050'*(;2(14..+(
0*(;0(34(*,4;)*)&'(,2,430(0'(a2)..09(I0**0(6&,50(;/)';+10';4'70(;+>03&110(3/4**)?
*2;0(&8.0,>+0(1,+7+;0550'*(7=0J(30.(=48)*4'*.9

A4(;0'.)*+(./&,)0'*0(+H43050'*(;4'.(30(.0'.(;0(34(>0,*)743)*+(G2)(0.*(3/2'(;0.(42*,0.(
.2F0*.(.0'.)830.(0'(a2)..09(`'(.&2=4)*4'*(;0'.)6)0,(>0,.(3/)'*+,)02,E(0'(54)'*0'4'*(
;0.(0.1470.(>0,*.E()3(642*(7&'.*,2),0(0'(=42*02,(54).(70**0();+0('/0'*,0(14.(;4'.(
30.(5j2,.(=03>+*)G20.9(`'(&8.0,>4'*( 30( *)..2(8M*)(.2)..0E(&'(,054,G20(G20( 30.(
H484,)*.(;0.(;)>0,.(&2>,4H0.('0(;+14..0'*(G20(,4,050'*(G24*,0(&2(7)'G(')>042@9(
A/2,84').50(./0.*(;+>03&11+(;2,4'*(;0.(;+70'')0.(;0(64R&'(=&,)J&'*430(74,()3(<(
4>4)*(.266).4550'*(;0(13470E(70(G2)(4( 64>&,).+(14,( 34(5-50(&774.)&'( 30(5)*4H0(
;2( *0,,4)'9(A0.(1,05)D,0.( *&2,.(;/=48)*4*)&'.(0'(a2)..0(&'*( >2( 30( F&2,(;4'.( 30.(
4''+0.(7)'G24'*0(0'(1+,)1=+,)0(;0.(>)330.9( A4( *&2,(0.*( >20(7&550(2'(+3+50'*(
1&2>4'*(47720)33),(2'(H,4';('&58,0(;/=48)*4'*.(,063+*4'*(4)'.)(3/)54H0(;/2'(=48)*4*(
6)'4'7)D,050'*( 48&,;4830E( >&),(5-50( 8&'(54,7=+9( A/&1)')&'( 1283)7( '/+*4)*( 14.(
7&'>4)'720(0*('0(>&234)*(14.(;+'4*2,0,(30.(70'*,0.?>)330.(54).(34(;&''0(7=4'H0(
;012).(G203G20.(4''+0.(0*(G203G20.(*&2,.(+50,H0'*(;4'.(30(14<.4H0(.2)..09(

##

Le sujet sensible



#$

])H9('^N[(_(466)7=0(;2(7&5)*+()'*0,14,*).(b('&'(B(34(,+>).)&'(,4*+0(;0(34(A:i(c



A4( 6)'(;2(5)*4H0(;2( *0,,)*&),0(&83)H0(2'0(;0'.)6)74*)&'(;2(5)3)02(;+FB(8M*)9( d3(0.*(
;&'7('+70..4),0(;0(*,&2>0,(;0.(5&;D30.(;0(;0'.)6)74*)&'(;0(G243)*+(10,50**4'*(
;0( 7&'7)3)0,( 3/477,&)..050'*( ;0( 34( 1&1234*)&'E( 30( ;+>03&11050'*( ;2,4830( 0*( 30(
54)'*)0'(;0(34(.28.*4'70(8M*)0(0@).*4'*09

K'( ;0.( 5&;D30.( 0'>).4H04830.( 1&2,( ;0'.)6)0,( 30( *)..2( 8M*)( 0.*( ;0( ,+;2),0( 30.(
.2,6470.(2*)30.(14,(=48)*4'*9(A4(5&<0''0(.2)..0(.0(.)*20(B(!#5N(14,(=48)*4'*(0'(
NOP\9(`'(,+;2).4'*(70**0(.2,6470E()3(.0,4)*(1&..)830(;/)'*0'.)6)0,(30.(2.4H0.9(K'0(
;0.(.*,4*+H)0.(0'>).4H04830.(0.*( 30(14,*4H0(;0(70,*4)'.(0.1470.(B( 3/)54H0(;0.(
732.*0,.(&2(;0.(4114,*050'*.(7&3307*)6.(G2)(52*243).0'*( 34( 72).)'0(&2( 30( .+F&2,9(
T4'.(30(;&54)'0(;2(*,4>4)3E()3(0@).*0(+H43050'*(70**0('&*)&'(;0(14,*4H0(;/0.1470(
&2(;0(7&W&,Y)'H9(

A4(*,4'.6&,54*)&'E(34(,+'&>4*)&'(&2(34(.2,+3+>4*)&'(;0(3/0@).*4'*(.&'*(;0.(5&;D30.(
;0(;0'.)6)74*)&'(,+14';2.(B(10*)*0(+7=03309(I0.(5&;D30.(10,50**0'*(;0(1,+.0,>0,(
30.(.&3.('&'?8M*).(0'(*,4>4)334'*(.2,(2'0(.28.*4'70(0@).*4'*09(K'0()'*0,>0'*)&'(.2,(
2'(>&3250(0@).*4'*(10,50*E(;4'.(2'(1,05)0,(*051.E(;0(;0'.)6)0,(54).(+H43050'*(
;/45+3)&,0,( 34(.*,27*2,0(;/2'(1&)'*(;0(>20(+'0,H+*)G209(`*(70E(543H,+( *&2*0.( 30.(
7&'*,4)'*0.(G20(7034(H+'D,0E(7&550(14,(0@05130E(30.('2).4'70.(;2,4'*(30(7=4'?
*)0,E(3/4;41*4*)&'(;0(34(.*,27*2,0(1&,*02.0E(30.(1,&84830.(=42..0.(;0(3&<0,(&2(0'?
7&,0(34(,+H3050'*4*)&'(.2,(30.(H484,)*.(3)5)*4'*(34(=42*02,(54@)54309(I0.(5&;D30.(
,0.*0'*(;&'7(;0(8&''0.(.&32*)&'.(;0(;0'.)6)74*)&'(1&2,(30.(*)..2.(8M*).(0@).*4'*.9(

A4(,07&'>0,.)&'(;0(70,*4)'.(.)*0.(10,50*(.&2>0'*(2'0(;0'.)6)74*)&'( )51&,*4'*09(
A0.( 6,)7=0.( )';2.*,)0330.( 6&'*( .&2>0'*( 3/&8F0*( ;0( *0330.(&1+,4*)&'.(0'(a2)..09(A4(
10,*0(;/+34'(;2(.07*02,()';2.*,)03(10,50*(;0(,0G243)6)0,(0*(;0(,+)'>0'*0,(2'0(1&,?
*)&'( ;0( >)3309( A0.( 6,)7=0.( )';2.*,)0330.( .0( .)*20'*( .&2>0'*( B( ;0.( 051347050'*.(
.*,4*+H)G20.E(1,&7=0.(;0.(>&)0.(;0(7&552')74*)&'.(0*(;0.(70'*,0.?>)330.9(:6)'(;0(
5-30,(;0'.)*+(0*(;)>0,.)*+(.2,(70.(.)*0.(1&2>4'*(-*,0(,07&'>0,*).E()3(0.*()51&,*4'*(
;/4'43<.0,(B(;)>0,.0.(+7=0330.(30.(80.&)'.(0*(30.(2.4H0.(1&2,('0(14.(.0(,0*,&2>0,(
4>07(2'0('&2>0330(1&,*)&'(;0(G24,*)0,(&2(;0(>)330(5&'&6&'7*)&''0330(G2)('0(,+1&'?
;,4)*(G2/42@(80.&)'.(;0(3&H050'*.9(A4(;0'.)6)74*)&'(;0.(6,)7=0.()';2.*,)0330.(10,?
50*(+H43050'*(2'0(,0G243)6)74*)&'(;0.(G24,*)0,.(430'*&2,.(H,M70(B(3/42H50'*4*)&'(
;0(34(1&1234*)&'(0*(;0(3/4**,47*)>)*+(G2)(0'(;+7&2309

#[

Comment densifier ?



#\

])H9('^N\(_(3&743).4*)&'(;0.(6,)7=0.()';2.*,)0330.(0'(NOO[



e)0'(G2/)3('0(.&)*(132.(1&..)830(;0(;+>03&110,(3/+*43050'*(2,84)'E()3(,0.*0(0'7&,0(
;0.(.)*0.(0*(;0.(14,70330.(;4'.(34(J&'0(B(8M*),(G2)(&66,0'*(2'(1&*0'*)03(;0(;0'.)6)?
74*)&'9(A0.('&2>0330.(7&'.*,27*)&'.(10,50**0'*(647)3050'*(;0(;0'.)6)0,(;0(64R&'(
G243)*4*)>0E(0'( )'*+H,4'*(;0.(1,)'7)10.(;2(;+>03&11050'*(;2,4830(&2(0'( ,+1&'?
;4'*(42@(80.&)'.(0*(42@(4**0'*0.(47*20330.9(I0(5&;D30(4( 3/4>4'*4H0(;0(1&2>&),(
,+1&';,0(,034*)>050'*(,41);050'*(B(34(;054';09(%4).('/&283)&'.(14.(G20(34(1,&?
7+;2,0(;/&8*0'*)&'(;2(10,5).(;0(7&'.*,2),0(1,0';(;0(132.(0'(132.(;0( *051.(0*(
G20(3/4,7=)*07*0(;&)*(1&2>&),(134')6)0,(7&,,07*050'*(;0(*0330.(&1+,4*)&'.9(a2,(3/4,7(
3+54')G20E()3(642*(7&51*0,(0'(5&<0''0(2'(102(132.(;0(NOO(F&2,.(1&2,(3/&8*0'*)&'(
;2(1,+7)02@(.+.4509(

I0.( G203G20.( 5&;D30.( ;0( ;0'.)6)74*)&'( ;+5&'*,0'*( 30( 1&*0'*)03( 0*( 34( >4,)+*+(
G2/&66,0'*(30.(J&'0.(0'7&,0(7&'.*,27*)830.(0*(70330.(;+FB(8M*)0.9(`330.(10,50**0'*(
+H43050'*(;0(1,&6)*0,(;0.( )'6,4.*,27*2,0.(0@).*4'*0.(0*(4)'.)(;0( ,+;2),0( 3/)5147*(
+7&3&H)G20(;0(34(;0'.)6)74*)&'9(:33&'.?'&2.(7+;0,(B(34(;0'.)6)74*)&'(>0,*)7430(;4'.(
30.(1,&7=4)'0.(4''+0.(g(A4(G20.*)&'(,0.*0(&2>0,*0(5-50(.)(70(5&;D30(;0(;0'?
.)6)74*)&'( '0( 64)*( 14.( 3/2'4')5)*+9(%4).( 2'0( 7=&.0( 0.*( 70,*4)'0E( 34( ;0'.)*+( 0*( 34(
;)>0,.)*+(F&20'*(;0.(,L30.()51&,*4'*.(;4'.(30(;+>03&11050'*(;0.(>)330.9

$O



$P

])H9('^QO(_(1,&F0*(b*&2,(s&7=0(dddc(;0.(4,7=)*07*0.(p0,J&H(w(;0(%02,&'(0'(&7*&8,0(NONO



P
A4(523*)6&'7*)&''43)*+(,01&.0(0'(H,4';0(14,*)0(.2,(70(14,45D*,0(G2)(54*+,)43).0(
30.( 2.4H0.( 0*( 30.( 80.&)'.( ;0( 3/-*,0( =254)'9( A4(5)@)*+( 1,&H,4554*)G20( 10,50*(
;0( 7&'70>&),( 42( .0)'( ;/2'0(5-50(&1+,4*)&'E( 2'0( 7&51&.)*)&'( ;0( 6&'7*)&'.( )'?
*0'.)6)4'*( 3/2*)3).4*)&'( ;/2'( .)*0( H,M70( B( 34( 1&..)8)3)*+( ;0( >)>,0E( ;0( *,4>4)330,E( ;0(
7&'.&550,(0*(;0(.0(;)>0,*),(0'(2'(.023(0*(5-50(3)029(A4(5)@)*+(1,&H,4554*)G20(
0.*(10,R20(7&550(3/2'0(;0.(,+1&'.0.(1&2,(,0;<'45).0,(30(*)..2(2,84)'(0@).*4'*9(
A/4,7=)*07*0(.0(>&)*(7&'6)0,(34(,0.1&'.48)3)*+(;0(3)0,(30.(;)>0,.0.(46607*4*)&'.(0'*,0(
0330.E(0'(,+.&3>4'*(2'0(+G24*)&'(4,7=)*07*2,430(7&5130@0(1&2,(G20(3/411&,*(1&.)*)6(
;0(34(7&=48)*4*)&'(.0(64..0(.0'*),9(Z32.(G2/2'(.)5130(058&n*050'*(&2(051)3050'*E(
34(134')6)74*)&'(0*(34(;).1&.)*)&'(;0.(1,&H,4550.(;&)>0'*(-*,0(10'.+0.(;0(54')D,0(
B(10,50**,0(34(7&=48)*4*)&'(0'*,0(30.(;)>0,.0.(6&'7*)&'.(0*(4)'.)(7,+0,(2'0()'*0,;+?
10';4'70(1&2,(G2/0330.(.28.).*0'*9(

A4(,+14,*)*)&'(;2(1,&H,4550('/0.*(G20(,4,050'*(2')6&,50E(34(7&51&.)*)&'(.0(64)*(
42(74.(14,(74.(1&2,(,+1&';,0(42@(80.&)'.(.1+7)6)G20.(;/2'(.)*09(d3(4,,)>0(6,+G205?
50'*(G2/2'0(46607*4*)&'(.0(;+54,G20(0*(G2/0330(1,0''0(132.(;/)51&,*4'70(G20(30.(
42*,0.E(70(G2)(4(1&2,(7&'.+G20'70(;/)'6320,(0*(;0(;)7*0,(30(34'H4H0(4,7=)*07*2,43(
;2(>&3250(8M*)9(

T2( 1&)'*( ;0( >20( 7&'.*,27*)6E( 34(5)@)*+( 1,&H,4554*)G20( ;&)*( -*,0( 10'.+0( ;D.( 34(
1=4.0(;/4>4'*?1,&F0*(1&2,(G20(34(.*,27*2,0(;0(3/&8F0*(.&)*(;)50'.)&''+0(;0(64R&'(
B( 1&2>&),( 48.&,80,( 30.( ;)>0,.0.( 6&'7*)&'.9( `'( &1*)5).4'*( 30.( 1,&H,4550.( ;D.(
30(;+82*E( 2'0(+7&'&5)0(102*( -*,0( 64)*0( 42(')>042(;0.( 7&t*.(;0( 7&'.*,27*)&'(0*(
;/0'*,0*)0'(54).(+H43050'*(42(')>042(+'0,H+*)G209(A0.(+;)6)70.(523*)6&'7*)&''03.(
'/+7=4110'*(14.(42@(G20.*)&'.(;0(34(;2,48)3)*+9(I0.(1,)'7)10.(;&)>0'*(-*,0()'*+?
H,+.(1&2,(,+;2),0(42(54@)525(3/051,0)'*0(+7&3&H)G20(;0.('&2>0330.(,+43).4*)&'.9

`'(,+)'*,&;2).4'*(34(5)@)*+(1,&H,4554*)G20(42(*)..2(2,84)'E()3(642*(>0)330,(B('0(14.(
7&550**,0(30.(5-50.(0,,02,.(G20(30.(Id:%9(`'(,+47*)&'(B(34(.)*24*)&'(7=4&*)G20(
;0(34(>)330( )';2.*,)0330E( )3.(&'*(1,&1&.+(;0(.+14,0,( 30.(1,&H,4550.9(A0(.&27)(0.*(
G2/0'(.2)>4'*(B(34(30**,0(70(1,)'7)10(0*(0'(0@7324'*(*&2*0.(30.(42*,0.(.&32*)&'.(1&2,(
7,+0,(34(>)330E()3.(&'*(14,43<.+(30(*)..2(2,84)'9(A02,.(1,)'7)10.('/&'*E(42(6)'43E(14.(
45+3)&,+( 34(.)*24*)&'E( )3.( 3/&'*(5-50(,0';20(132.(542>4).09(T4'.( 30(;+>03&110?
50'*(;0(34(523*)6&'7*)&''43)*+(0*(;0(34(5)@)*+(1,&H,4554*)G20E()3(642*(.0(34)..0,(34(
1&..)8)3)*+(;0(.+14,0,(30.(;)>0,.0.(46607*4*)&'.9(

programme

$N

Mixit È  programmatique



$Q

])H9('^QP(_(7&334H0()332.*,4'*(34(5)@)*+(1,&H,4554*)G20(



A0.( 3&742@( ;4'.( 30.G203.( 3/=&550( >)*E( *,4>4)330E( 7&'.&550( 0*( .0( ;)>0,*)*( '/&'*(
70..+( ;/+>&320,( 42( 6)3( ;2( *051.9( I=4G20( 46607*4*)&'( 4( .0.( .1+7)6)7)*+.( G2)( ,+?
1&';0'*(B(2'(80.&)'(1,+7).9(`'(.2)>4'*(30(1,)'7)10(;0(.+14,4*)&'(;0.(6&'7*)&'.E(
30.(;)>0,.0.(46607*4*)&'.(.0(.&'*(6&,*050'*(;+>03&11+0.(;0(54')D,0()';)>);20330(
42(7&2,.(;0.(;0,')D,0.(;+70'')0.9(d3(0'(;+7&230(2'0(H,4';0(>4,)+*+(*<1&3&H)G20(
0*(5&,1=&3&H)G20(0'(4;+G24*)&'(4>07(3/46607*4*)&'(0'(G20.*)&'9(:>4'*(;0(1&2>&),(
7&51&.0,(0*(5)@0,(30.(;)>0,.0.(46607*4*)&'.(0'*,0(0330.E()3(0.*('+70..4),0(;/4>&),(
2'(410,R2().&3+(;0.(G24*,0(H,4';0.(74*+H&,)0.9

A4(1,05)D,0(0.*( 30( 3&H050'*(0*(132.(14,*)723)D,050'*( 30( 3&H050'*(7&3307*)69(A/)'?
*+,-*( .0(1&,*0(.2,( 70**0( 74*+H&,)0(1,+7).0(74,( .&'(;+>03&11050'*(0.*(0..0'*)03(
1&2,( ,+1&';,0(B( 34(1,&83+54*)G20(;0( 34(;0'.)6)74*)&'(0*(42(80.&)'(7,&)..4'*(;0(
3&H050'*.(0'(a2)..09(A/+>&32*)&'(;0.(5&;0.(;0(>)0(1&2..0(30.(4,7=)*07*0.(B(10'?
.0,( 30( 3&H050'*(;0(64R&'(;)66+,0'*09(I034(10,50*(;/0@1+,)50'*0,(;0.(*<1&3&H)0.(
./4;41*4'*(42@(2.4H0.(0*(42@(2.4H0,.9(A0.( 3&H050'*.(7&3307*)6.( .&7)42@(&2(;0(
7&&1+,4*)>0.(;0(34(,+H)&'(J2,)7=&).0(&'*(7&'*,)82+(B(3/+>&32*)&'(0*(B(3/)''&>4*)&'(
*<1&3&H)G209(A4(523*)6&'7*)&''43)*+(102*(+H43050'*(-*,0(10,R20(B(3/+7=0330(;0(3/41?
14,*050'*9(T0('&.(F&2,.E(30.(3&H050'*.(;&)>0'*(.0(7&51&.0,(;0(1)D70.(1&2>4'*(
47720)33),(132.)02,.(6&'7*)&'.9(I0**0(1&3<>430'70(&66,0(2'0(1&..)8)3)*+(;/4;41*4*)&'(
.2113+50'*4),0(42@('&2>0330.(.*,27*2,0.(.&7)430.(0*( 645)3)430.E(>&),(1,&60..)&'?
'0330.(k=&50(&66)70m9(:>4'*(34(7,).0(.4')*4),0(0*(30.(;)>0,.(7&'6)'050'*.(G20('&2.(
>0'&'.( ;0( >)>,0E( )3( 4>4)*( ;+FB( +*+( ;+5&'*,+( G20( '&2.( 14..)&'.( 132.( ;0( *051.(
B( 3/)'*+,)02,(;0('&.( 3&H050'*.9(A4('&*)&'(;0(14,*4H0(0*(;/&2>0,*2,0(;0>)0'*(14,(
7&'.+G20'*(;0(132.(0'(132.()51&,*4'*0(B(3/+7=0330(;2(3&H050'*9(d3(642*(;&'7(;+?
6)'),(30.(3)5)*0.(0'*,0(34(.1=D,0()'*)50(G2)(4(*0';4'70(B(.0(,+;2),0(0*(30.(0.1470.(
7&3307*)6.(G2)E(02@E(H,4';)..0'*9(A0.(;+54,7=0.(14,*)7)14*)>0.(0*(30.(7&&1+,4*)>0.(
10,50**0'*(70.(*<10.(;0(G20.*)&''050'*.(0'(54*)D,0(;0(3&H050'*.(46)'(;0(;+>0?
3&110,(2'0(50)3302,0(54')D,0(;0(>)>,0(0'.058309(

$!

Les affectations



$"

])H9('^QN(_(2'0(1)D70E(132.)02,.(6&'7*)&'.(1&..)830.(



A4( .07&';0( 74*+H&,)0( .0( ,+6D,0( 42@( 47*)>)*+.( 0*( 42@( ;)>0,.( 0.1470.( ;0( *,4>4)39(
T4'.(30.(H,4';0.(>)330.(.2)..0.E(34(54F&,)*+(;0.(0513&).(.&'*(0'(3)0'(4>07(30(.07?
*02,(*0,*)4),09(A0.(b(82,042@(c(&'*(3&'H*051.(+*+(10'.+.(7&550(;0.()';2.*,)0.E(
&f(3/&'(,0H,&214)*(30.(*,4>4)3302,.(0*(30.(&2*)3.(;0(1,&;27*)&'9(I034(4(64)*('4n*,0(30(
5&;D30(.*4';4,;(;0(3/&10'?.1470E(G2)(0.*(0'7&,0(2*)3).+(;0('&.(F&2,.9(I0(1,)'7)10(
0.*(411,+7)+(14,(34(734..0(;),)H04'*0(1&2,(.&'(+7&'&5)0(;0(.2,6470(0*(.4(*,4'.?
14,0'70(0'*,0(30.(1&.*0.(;0(*,4>4)3(10,50**4'*(4)'.)(2'0(.210,>).)&'(0*(2'0(7&5?
52')74*)&'(647)3)*+09(T/2'(42*,0(1&)'*(;0(>20E(3/&10'?.1470(102*(-*,0(>+72(7&550(
2'(0.1470(54'G24'*(;0(1,)>47)*+E(.&2>0'*(8,2<4'*(0*(>07*02,(;0(.*,0..(B(742.0(
;0( 34( .2,>0)334'70( 7&'.*4'*0( .2,( .&'( *,4>4)39(V&2.('/4>&'.(14.(0'7&,0( 30( ,0723(
'+70..4),0( 1&2,( .4>&),( .)( 34( .)*24*)&'( .4')*4),0( >4( 5&;)6)0,( ;,4.*)G2050'*( 70.(
H,4';.(0.1470.(&2>0,*.9(V&2.(4>&'.('+4'5&)'.(12(>&),(;2,4'*(30.(;0,')0,.(5&).E(
2'0(6&,50(;0(73&).&''050'*(;4'.(70.(0.1470.(;0(*,4>4)3(46)'(;0(.0(1,&*+H0,(;0(
34(1,&14H4*)&'(;2(>),2.9(A4( *07='&3&H)0(47*20330(10,50*(+H43050'*(;0( *,4>4)330,(
B(;).*4'70(&2(;0(64R&'(5&8)309(A0(82,042(7&51&.+(;0(.&'(1,&1,0(&,;)'4*02,E(;0(
.0.(;&..)0,.()51,)5+.(0*(;0(.&'(7&58)'+(*+3+1=&')G20(;).14,4n*(102(B(102(1&2,(
34)..0,( 13470( 42@( 0.1470.( ;0( 7&W&,Y)'H(5)')543).*0.( 0*( 4.01*).+.9(T4'.( 70**0(
74*+H&,)0(;0.(47*)>)*+.E()3(642*(+H43050'*()'*,&;2),0(;0.(0.1470.(7&550,7)42@E(;0(
,0.*42,4*)&'.(&2(;0.(4*03)0,.(1&2,(2'(*,4>4)3(4,*).*)G20(&2(54'2039(

A4( *,&).)D50(74*+H&,)0( ,0H,&210( 30.(0.1470.(723*2,03.(0*(;0(>)0(.&7)4309( d3.(&'*(
2'0( H,4';0( )51&,*4'70( .&7)+*430( 74,( )3.( ,01,+.0'*0'*( '&.( 3)02@( ;0( ;+*0'*0E( ;0(
3&).),.E( ;/47*)>)*+.( .1&,*)>0.E( ,03)H)02.0.( &2( 0'7&,0( 723*2,0330.9( A02,( )'*+H,4*)&'(
;4'.( 2'0( &1+,4*)&'(523*)6&'7*)&''0330( 10,50*( ;0( ;+>03&110,( 2'0( 4**,47*)>)*+( 0*(
2'0(;)>0,.)*+9( d3( 0.*( )51&..)830(;0( ,0H,&210,( *&2*0.( 70.(47*)>)*+.(0'(2'( .023( 0*(
5-50(3)02(54).(0'(4'43<.4'*(30(*)..2(8M*)(0@).*4'*(42(74.(14,(74.E()3(0.*(1&..)830(
;0(;+*0,5)'0,(30.(80.&)'.(0*(30.(4**0'*0.(;0(34(1&1234*)&'9(

A4( G24*,)D50( 0*( ;0,')D,0( H,4';0( 74*+H&,)0( ,0H,&210( 30.( 0.1470.( ;/0'.0)H'0?
50'*.9( d3( '0( ./4H)*( 14.( .023050'*( ;0.( +7&30.( &83)H4*&),0.(54).( +H43050'*( ;0.(
7,D7=0.E(;0.(+*483)..050'*.(14,4.7&34),0.(&2(1&.*?&83)H4*&),0.E(;0.(70'*,0.(;0(
6&,54*)&'(&2(;0(,07=0,7=0.9(A/0'.0)H'050'*(0*(34(6&,54*)&'(.&'*(;0.(.07*02,.(B(
'0(14.('+H3)H0,(;4'.(30(;+>03&11050'*(2,84)'9(I0.(+;)6)70.(.&'*(0'(H+'+,43(8)0'(
,+14,*).(;4'.(30(*)..2(8M*)(;0.(>)330.(54).()3('0(642*(14.(&283)0,(;0(7&'.&3);0,(70,?
*4)'0.()'.*)*2*)&'.(1&2,(&66,),(.266).4550'*(;0(13470(B(*&2.(30.(+3D>0.E(411,0'*).(
&2(+*2;)4'*.(0'(6&,54*)&'9(

$#



$$

])H9('^QQ(_(34(6)'(;0(3/&10'(.1470(g()54H0(*),+0(;2(6)35(b(Z34<*)50(c(;0(S47G20(i4*)



:1,D.(;0.(;+70'')0.(;0(.+14,4*)&'(0*(;/).&3050'*E('&2.(7=0,7=&'.(B(,08M*),( 30(
3)0'(0*(B(7&'F2H20,(30.(46607*4*)&'.(0'*,0(0330.(46)'(;/&8*0'),(2'0('&2>0330(2,84')*+(
;0(G243)*+9(A4(7&=48)*4*)&'(0'*,0(30.(;)>0,.(1,&H,4550.(.&23D>0(2'(H,4';('&58,0(
;0(G20.*)&'.(74,( )3.(.0(7&51&.0'*( *&2.(;0(.1+7)6)7)*+.(1,&1,0.(B( 302,.(2.4H0.9(
a)('&2.(7&514,&'.(2'( 3&H050'*(0*(2'(0.1470(;0( *,4>4)3E('&2.(7&'.*4*&'.(G20(
30.(7&';)*)&'.(;/+734),4H0E(;0(>0'*)34*)&'(&2(;0(1,).0(;0( F&2,(.&'*(;)66+,0'*0.9(:(
3/=02,0(47*20330E( 7=4G20(1,&H,4550(.0(84.0(.2,(;0.(.*4';4,;.(0*(;0.('&,50.(
46)'(;/&1*)5).0,(42(54@)525(34(6&'7*)&'9( d3( 642*(1&,*0,(2'0(4**0'*)&'(14,*)723)D,0(
B( 34(5)@)*+(;0.(2.4H0.(1&2,(+>)*0,( 30.('2).4'70.(0'*,0( 30.(;)>0,.(1,&H,4550.9(
I0(,+630@0(.+72,)*4),0(;&)*(-*,0('24'7+(1&2,(1&2>&),(7,+0,(2'(3)0'(1&.)*)6(0'*,0(30.(
;)>0,.(3&742@(0*(4)'.)(;+7&2>,),(3/411&,*(1,&6)*4830(;/2'(1,&H,4550(B(2'(42*,09(A4(
,07=0,7=0(;0(7&513+50'*4,)*+(10,50*(;/)'*0'.)6)0,(30.(+>+'050'*.(;2(G2&*);)0'(
1&2,(,0';,0(2'(.)*0(47*)6(B(*&2*0.(=02,0.9

A4(7&=48)*4*)&'(;0'.0(0*(7&5130@0(;0(132.)02,.(46607*4*)&'.(4(.&2>0'*(+*+(;+?
>03&11+0(.03&'(;02@(5&;D30.9(T4'.( 30(1,05)0,(74.E( 30.(;)>0,.(1,&H,4550.(.0(
.210,1&.0'*(42?;0..2.(;/2'(.&730(;+;)+(42@(7&550,70.9(I0(*<10(;0(7&51&.)?
*)&'(47*)>0(30(,0J?;0?7=42..+0(0*()'>)*0(30.(=48)*4'*.(&2(30.(14..4'*.(B(34(63M'0,)0(
0'*,0(30.(;)>0,.0.(+7=&110.9(T4'.(30(.07&';(74.E('&2.(1,0'&'.(3/0@05130(;/2'(
n3&*(2,84)'9(A4(7&51&.)*)&'(;0.(1,&H,4550.(.0(;+>03&110(0'(H+'+,43(14,(8M*)?
50'*9(:( 3/)'*+,)02,(;0(70.(;0,')0,.(.0( *,&2>0(42..)(2'0( 6&,50(;0(5)@)*+(54).( 34(
523*)6&'7*)&''43)*+(0.*(10,R20(B(3/+7=0330(;0(3/n3&*9(A0(,0J?;0?7=42..+0(0.*(;+;)+(
42@(47*)>)*+.(7&550,7)430.(0*(723*2,0330.(46)'(;0(./&2>,),(.2,(3/0.1470(1283)79

`'( 7&51&.4'*( 2'( 1,&H,4550(5)@*0E( 34( '&*)&'( ;0(52*243).4*)&'( 102*( 45+3)&,0,(
30.(3)0'.(.&7)42@(0*(34(>)0(0'(7&552'42*+E(70(G2)(10,50*(;/&66,),(B(*&2*0.(30.(46?
607*4*)&'.(;0.(0.1470.(.2113+50'*4),0.E(*&2*(0'(+7&'&5).4'*(;0(3/0.1470(0*(;0(
3/4,H0'*(H,M70(42(14,*4H09(I0.(0.1470.(10,50**0'*(30.(,0'7&'*,0.(0'*,0(30.(;)>0,.(
2.4H0,.(;/2'(+;)6)70(1&2,(G2/)3.(8,).0'*(3/4'&'<54*9(A4(H0.*)&'(7&552'0(;0(70.(
0.1470.(;+>03&110(2'0('&*)&'(;0( ,0.107*(52*203(0*( 30(14,*4H0(;0.( ,0..&2,70.(
./)'.7,)*(;4'.(2'0(;+54,7=0(+7&3&H)G2050'*(;2,48309(

$[

Recherche de compl È mentarit È  et de composition



$\

])H9('^Q!(_(1,&F0*(p)H=,).0(&6(p&50.(;0(S450.(q)'0.(0'(P\[P(



d3('/0@).*0(14.(;0(,DH30(2')>0,.0330(;+6)')..4'*(34(7&51&.)*)&'(1,&H,4554*)G20(;0(
34(523*)6&'7*)&''43)*+9(`*(=02,02.050'*(x(A0.(80.&)'.(0*(30.(2.4H0.(;&)>0'*(-*,0(
7&'*0@*243).+.( 46)'( ;/-*,0( ;+6)').( ;4'.( 2'0( F2.*0( 50.2,0( 1&2,( >0'),( 7&513+*0,(
30(54'G20(;0(34(.)*24*)&'(0@).*4'*09(A/2,84').50(&2(3/4,7=)*07*2,0(523*)6&'7*)&'?
'0330( ;&)>0'*( -*,0( 2*)3).+.( 1&2,( ,07&''07*0,( 30.( &2>,4H0.( 0*( 4)'.)( ;<'45).0,( 30(
*)..2(8M*)9(T4'.(30(74;,0(;/2'0(&1+,4*)&'(523*)6&'7*)&''0330E(30(64)*(;/).&30,(2'(1,&?
H,4550(30(,0';,4(132.(066)7470(74,()3('/0.*(14.('+70..4),0(;0(.0(,0*,&2>0,(4>07(
2'0(.4330(;0(7&'70,*E(2'(&1+,4(0*(2'(*=+M*,0(.2,(2'(5-50(.)*09(V&2.(1&2>&'.(0'(
,DH30(H+'+,430(4..).*0,(G2/B(2'0(.0230(,01,+.0'*4*)&'(14,(.&),9(:2(*,4>0,.(;0( 34(
7&513+50'*4,)*+(;0.(1,&H,4550.E('&2.(,0*,&2>0,&'.(14,(0@05130(;0.(0.1470.(
;0(,0.*42,4*)&'(&2(;0(;+*0'*0(1,&7=0.(;2(3)02(;0(,01,+.0'*4*)&'(46)'(;0(7&513+*0,(
3/4**,47*)>)*+(0*(34(7&'>)>)43)*+(;2(.)*09(

`'( a2)..0E( 30.( 62*2,0.( ,+43).4*)&'.( 523*)6&'7*)&''0330.( .0( 7&51&.0,&'*( .03&'(
*&2*0( >,4).05834'70( ;0( 3&H050'*.( 7&3307*)6.( 1&2,( ,+1&';,0( 42@( 80.&)'.( ;0( 70(
.07*02,9(d3(0.*(+H43050'*()51&,*4'*(;/4'*)7)10,(30.(80.&)'.(62*2,.(0'7&,0()'7&''2.(
0*(;0(54)'*0'),(2'0(70,*4)'0(630@)8)3)*+(1&2,(G20(3/&2>,4H0(523*)6&'7*)&''03(12)..0(
./4;41*0,(0*(+>&320,(;4'.(30(*051.9(I034(&2>,0(34(G20.*)&'(;0(34(,+>0,.)8)3)*+(;/2'(
0.1470E(0'(14..4'*(;/2'0(6&'7*)&'(B(2'0(42*,09(]42*?)3(14,(0@05130(2')6&,5).0,(
30.(>);0.(;/+*4H0.(0'*,0(30(3&H050'*(0*(30.(0.1470.(4;5)').*,4*)6.(g(A4(523*)6&'7?
*)&''43)*+(1&2,,4)*(10,50**,0(2'(*03(G20.*)&''050'*(0*(2'0(*0330(0@1+,)50'*4*)&'(
1&2,(&2>,),(;0('&2>0330.(10,.107*)>0.(;4'.(*&2.(30.(.07*02,.9(

%-50(.)(30.(1,&F0*.(&2(30.(,+43).4*)&'.(523*)6&'7*)&''0330.(.0(7&51&.0'*(;/2'(1,&?
H,4550(,+1&';4'*(42@(80.&)'.(0*(42@(4**0'*0.(42(74.(14,(74.E()3(0.*()'*+,0..4'*(
;0(1&2>&),(7=)66,0,( 3/)5147*(;0.(;)>0,.(2.4H0.(&2(2.4H0,.9(`'(132.(;0.(7=)66,0.(
,0'.0)H'4'*( .2,( 34( ;0'.)*+( ;/2'0( 14,70330E( )3( 0.*( 1&..)830( ;0( 7437230,( 34( 5)@)*+(
6&'7*)&''0330( H,M70( 42( ,411&,*( 0'*,0( 30( '&58,0( ;/0513&).( 0*( 30( '&58,0( ;/=48)?
*4'*.9(I0( ,411&,*( 0513&).y=48)*4'*.( ;+5&'*,0( 3/)'6320'70(;2( *,4>4)3( &2( ;2( 3&H0?
50'*(;4'.(2'(1+,)5D*,0(;&''+9(A/4114,0'70(0*(30(34'H4H0(4,7=)*07*2,43(102>0'*(
)'6&,50,(.2,(3/46607*4*)&'(1,+;&5)'4'*0(;/2'0(&1+,4*)&'(523*)6&'7*)&''0330(54).()3(
0.*(+H43050'*(1&..)830(;0(7437230,(30(1&2,70'*4H0(1,+7).(;0(34(.2,6470(&2(;0(34(
>&325+*,)0(433&2+0(14,(1,&H,45509(d3(642*(;&'7(64),0(30(,411&,*(0'*,0(34(.2,6470(&2(
34(>&325+*,)0(*&*430(0*(34(.2,6470(&2(34(>&325+*,)0(;0.(;)>0,.(3&742@(1&2,(&8*0'),(
30(1&2,70'*4H0(1,+7).(;0.(;)>0,.0.(46607*4*)&'.9

[O

Le bon dosage



[P

])H9('^Q"(_(1,&F0*(e0,3)'(u&);.(;0(%usTu(0'(P\\P(



C
A4(7&51&.)*)&'(.&7)430(;/2'(3)02(0.*(2'(14,45D*,0()51&,*4'*(B(1,0';,0(0'(7&'.)?
;+,4*)&'(1&2,( 30(;+>03&11050'*(;0( 34(523*)6&'7*)&''43)*+9(`'(a2)..0E( 30(54,7=+(
;2(3&H050'*(.0(7&51&.0(0..0'*)033050'*(;0(3&74*4),0.9(d3(0@).*0('+4'5&)'.(;0.(
0@701*)&'.(;4'.(70,*4)'.(74'*&'.E(7&550(14,(0@05130(0'(u434).(&f( )3(0.*(132.(
647)30(;0(;0>0'),(1,&1,)+*4),09(A4(14,*()51&,*4'*0(;0(3&74*4),0.(./0@13)G20('&*45?
50'*(42( *,4>0,.(;2(1,)@(;0.( 3&H050'*.(G2)(4(0'7&,0(42H50'*+(;2,4'*( 30.(;0,?
')D,0.(4''+0.9(A0(7&51&,*050'*(;0(34(1&1234*)&'(0'(54*)D,0(;0(3&H050'*.(.2)*(
6&,*050'*(30(;)7*&'(1&1234),0(b(G2)(.0(,0..05830(./4..05830(c(54).('0(;)*?&'(14.(
+H43050'*(G20(b(30.(7&'*,4),0.(./4**),0'*(c(g

A/)'*0'*)&'(;0( 34(5)@)*+(.&7)430(0.*(;&'7(;0(.*&110,( 34(H0'*,)6)74*)&'(;2(*)..2(2,?
84)'(46)'(;/&8*0'),(2'0(7&=48)*4*)&'(0*(;0.(3&H050'*.(4770..)830.(1&2,(*&2*0.(30.(
734..0.(.&7)430.9(I034(10,50*(+H43050'*(;/0';)H20,( 34(.+H,+H4*)&'(0*( 34(;).7,)?
5)'4*)&'(;/2'0(*,4'7=0(;+64>&,).+0(;0(34(1&1234*)&'9(A4(;0'.)6)74*)&'(B(>0'),(.2,(
*&2*( 30( *0,,)*&),0(.2)..0(10,50*(;0( ,010'.0,( 34(7&51&.)*)&'(.&7)430(;2( *)..2(8M*)(
0'(<()'*+H,4'*(2'0(;)>0,.)*+(0*(2'0(5)@)*+(.&7)4309(A0(5+34'H0(0'*,0(1,&1,)+*4),0.E(
3&74*4),0.(&2(84)3302,.( .&7)42@(0.*( ,034*)>050'*( 7&5130@0(42(.0)'(;/2'0(5-50(
&1+,4*)&'(74,(30.()'*+,-*.(;0.(;)>0,.0.(14,*)0.(.&'*(.&2>0'*(;)66+,0'*.9(d3(0.*(;&'7(
)51&,*4'*( ;4'.( 30( 1,&70..2.( ;2( ;+>03&11050'*( 2,84)'( ;0( 64),0( ;)43&H20,( 70.(
;)>0,.0.(14,*)0.(0'(45&'*(1&2,(4**0)';,0(2'(&8F07*)6(.&7)43(7&552'(0*(.&3);4),09(
A0.(+74,*.(.&7)42@(.0(7,02.0'*(;0(132.(0'(132.(0*( 34(.)*24*)&'(G20('&2.(>)>&'.(
0'(NONOE('0(>4(14.( 30.(45+3)&,0,9(A4(7&3307*)>)*+(1283)G20(4(2'(,L30( )51&,*4'*(B(
F&20,(1&2,(H4,4'*),(2'0(G243)*+(;0(>)0(+G2)*48309(`330(4);0(;+FB(34(1&1234*)&'(H,M70(
B(34(5).0(B(;).1&.)*)&'(;0(3&H050'*.(.28>0'*)&''+.(&2(;0(3&H050'*.(1,&*+H+.9(
A0.( 7&3307*)>)*+.( 1283)G20.( 102>0'*( +H43050'*( 50**,0( B( ;).1&.)*)&'( 2'0( 14,*)0(
;0(302,.(*0,,4)'.(42(*,4>0,.(;2(;,&)*(;0(.210,6)7)0(1&2,(&8*0'),(;0.(3&H050'*.(B(
3&<0,(48&,;48309(K'(42*,0(5&;D30(10,50*(;0(H4,4'*),(2'0(5)@)*+(0*(2'0(;)>0,.)*+(
.&7)4309( d3( ./4H)*( ;0.( 7&&1+,4*)>0.( ;0( 3&H050'*.9( `330.( '0( ,01,+.0'*0'*( G2/2'0(
10*)*0( 14,*( ;2(54,7=+(54).( .0( ;).*)'H20( ;0.(5&;D30.( *,4;)*)&''03.( ;0( 1,&1,)+?
*4),0.(0*(;0( 3&74*4),0.(74,(0330.('0(>).0'*(4272'(1,&6)*9(A0(82*(;0.(7&&1+,4*)>0.(
0.*(;0(1,&1&.0,(;0.(3&H050'*.(,+1&';4'*(42@(7&t*.(;0(7&'.*,27*)&'(0*(707)(.4'.(
.1+7234*)&'()55&8)3)D,09(A0.(7&&1+,4*)>0.(102>0'*(4)'.)(1,&1&.0,(;0.(3&<0,.(.0(
84.4'*(2')G2050'*(.2,(30(,058&2,.050'*(=<1&*=+74),0E(30(7&t*(;0(3/0'*,0*)0'(0*(
30.(6,4).(4;5)').*,4*)6.9(I034(4(1&2,(7&'.+G20'70(G20(30.(3&<0,.(.&'*(0'*,0(NO(0*(
QOo(5&)'.(7=0,.(G20( 34('&,5430(.2,( 30(54,7=+(;2( 3&H050'*9(A0.(7&&1+,4*)>0.(
8+'+6)7)0'*( 0'( ,DH30( H+'+,430( ;0( *0,,4)'.( 7&'.*,27*)830.( 42( *,4>0,.( ;2( ;,&)*( ;0(
.210,6)7)0(7)*+(1,+7+;0550'*9

communautÈ

[N

Mixit È  sociale



[Q

])H9('^Q#(_(7&334H0(,+43).+(14,(])3)1(T2F4,;)'E()332.*,4'*(34(5)@)*+(.&7)430(



A0.(7=)66,0.(;+5&'*,0'*(G20(34(.&7)+*+(.2)..0(>)0)33)*(0*(7034(7&r'7);0(4>07(34(H+'+?
,4*)&'(;0.(b(848<?8&&50,.(c(G2)(14,*(0'(,0*,4)*09(A4(a2)..0(7&51*0(47*2033050'*(
2'(132.(H,4';('&58,0(;0(10,.&''0.(;0(#"(4'.(&2(132.(G20(;0(F02'0.(4334'*(;0(O(
B(P\(4'.9(A/433&'H050'*(;0(3/0.1+,4'70(;0(>)0(42,4(2'()5147*()51&,*4'*(.2,(34(.&?
7)+*+(;4'.(;0('&58,02@(;&54)'0.E(3/4,7=)*07*2,0(&2(3/2,84').50('/<(+7=4110,&'*(
14.9(d3(642;,4(;+>03&110,(0*(,+43).0,(;0.(1,&F0*.(1&2>4'*(./4;41*0,(B(34(1&1234*)&'(
>)0)33)..4'*09(T0('&.(F&2,.E(30.(3&H050'*.('0(.&'*(14.(0'7&,0(0'(4;+G24*)&'(4>07(
34(*,4'.6&,54*)&'(;0(34(.&7)+*+(0*(.0.('&2>042@(5&;0.(;0(>)09

A/)'*+H,4*)&'()'*0,H+'+,4*)&''0330(0.*(*&2*(42..)( )51&,*4'*0(G20(34(5)@)*+(.&7)430(
46)'( ;/&8*0'),( 2'0( 7&=48)*4*)&'E( 2'0( *,4'.5)..)&'( ;2( .4>&),( 0*( ;0( 34( 5+5&),09(
A/+7=4'H0E( 3/0'*,4);0( 0*( 30( 14,*4H0( .&'*( 8+'+6)G20.( 1&2,( *&2*0.( 30.( 74*+H&,)0.(
;/MH0.9(A4(523*)6&'7*)&''43)*+(10,50*(70**0(7&=48)*4*)&'(0*(34(,0'7&'*,0(0'*,0(H+?
'+,4*)&'(H,M70(B(3/)'*0,;+10';4'70(;0.(+G2)1050'*.(0*(;0.(.0,>)70.9

:( C0'D>0E( ;4'.( 30( '&2>042( G24,*)0,( :,;0*( Z&'*?s&2H0E( 4( +*+( ;+>03&11+( 2'(
7&'701*( '&>4*02,( 1,&1&.4'*( 2'0( .*,27*2,0( )'*0,H+'+,4*)&''0330( 0'*,0( ;0.( 10,?
.&''0.( MH+0.( 0*( ;0.( +*2;)4'*.9( d3( ./4H)*( ;/2'( =48)*4*( +>&32*)6( 1&2,( .0')&,.( G2)(
4(1&2,(82*(;0(10,50**,0(42@(10,.&''0.(MH+0.(;0(,0.*0,(;4'.( 302,(b(7=0J?.&)(c(
F2.G2/B(34(6)'(;0(302,(>)09(A0.(+*2;)4'*.(0*(30.(.0')&,.(./0'H4H0'*(B(>)>,0(0'.05830(
0*(B( )'*0,4H),9(A0.(+*2;)4'*.(./0'H4H0'*(.&7)43050'*(G203G20.(=02,0.(14,(5&).(
0'>0,.(30.(10,.&''0.(MH+0.(46)'(;0(8+'+6)7)0,(;/2'(3&<0,(132.(4**,47*)69(`'(;0=&,.(
;0(70**0(.*,27*2,0()'*0,H+'+,4*)&''0330E( 30(G24,*)0,(47720)330(;012).(30(1,)'*051.(
NONOE( !!P( '&2>042@( 3&H050'*.(5-34'*( ;)66+,0'*.( *<10.( 4'7,4'*( 4)'.)( 34(5)@)*+(
.&7)430(0*(H+'+,4*)&''0330(1&2,(H4,4'*),(2'(74;,0(;0(>)0(;0(G243)*+E(;0.(3)0'.(.&?
7)42@E(14,*)7)14*)6.(0*(.&3);4),0.9(

[!

Mixit È  g È n È rationnelle



["

])H9('^Q$(_(1<,45);0(;0.(MH0.(.03&'(30(.0@0(k.&2,70(l]a(NONOm(



T2,4'*( 30(NOD50(.)D730E(2'(*,4>4)3( )51&,*4'*(4(+*+(64)*(.2,( 34(.*4';4,;).4*)&'(0*( 34(
,4*)&'43).4*)&'( 0'(54*)D,0( ;0( 3&H050'*.( 1&2,( ,+1&';,0( 42( 80.&)'( 1,0..4'*( ;0(
34(.&7)+*+9(I034(4(02(0*(4(*&2F&2,.(7&550()5147*(G20(3/=&550(;&)*(./4;41*0,(0*(
>)>,0(;4'.(2'(0'>),&''050'*(8M*)(G2)(0.*(,+H)(14,(;0.('&,50.(0*(;0.(.*4';4,;.(
'0(34)..4'*(G20(102(&2(14.(;0(13470(B(34(;)>0,.)*+(0*(B(34(630@)8)3)*+E(43&,.(G20(30.(
5&;0.( ;0( >)0( 7=4'H0'*( 7&'.*4550'*E( *&2*( 7&550( 30.( .*,27*2,0.( 645)3)430.( &2(
.&7)430.9(

A4(5).0(0'(j2>,0(;0(70(5+34'H0(;0.(7&552'42*+.(14,*E(;4'.(2'(1,05)0,(*051.E(
;/2'0( >&3&'*+( 1&3)*)G20( 0*( .&7)430( 1&2,( 45+3)&,0,( 34( G243)*+( ;0( >)0( H3&8430( ;0.(
=48)*4'*.(;/2'(G24,*)0,E(;/2'0(>)330(&2(;/2'0(,+H)&'9(A0(1,&70..2.(;0(134')6)74*)&'(
1&2,(34(;0'.)6)74*)&'(0*(3/)'*+H,4*)&'(;0(34(5)@)*+(;&)*(1&2>&),(.0(64),0(0'(1,0'4'*(
0'(7&'.);+,4*)&'(30.(;054';0.E(30.(7,4)'*0.(0*(30.(80.&)'.(;0.(=48)*4'*.(47*203.(
0*(62*2,.9(]42*0(;0(G2&)E(30.(1,&F0*.(.0,&'*(.<.*+54*)G2050'*(,0F0*+.(14,(34(1&12?
34*)&'9(T4'.(30(74.(;0.(7&&1+,4*)>0.E(70(1,&70..2.(14,*)7)14*)6(&66,0(42..)(34(1&.?
.)8)3)*+(;0(1,0';,0(14,*(42@(;+54,7=0.(;0(134')6)74*)&'9(`'(54*)D,0(;0(3&H050'*.E(
)3(0'(,0..&,*(2'0(132.(6&,*0(0@1+,)50'*4*)&'(*<1&3&H)G20(4;41*+0(B(34(7&=48)*4*)&'E(
B(34(.&3);4,)*+E(B(3/&2>0,*2,0(;/0.1,)*(0*(42@(5&;0.(;0(>)0(47*203.9(

A/)'*+H,4*)&'(;0(*&2*0.(30.(7&27=0.(.&7)430.(0*(H+'+,4*)&''0330.(.&'*(1,)5&,;)430.(
1&2,(2'(;+>03&11050'*(2,84)'(;2,48309(A0.(;)>0,.0.(7&552'42*+.(.&'*(7&513+?
50'*4),0.(0*(10,50**0'*(;/)'.26630,(2'0(;<'45)G20(1&.)*)>0(;4'.(30(1,&70..2.(;0(
;0'.)6)74*)&'9(

[#

La compl È mentarit È  des communautÈ s



[$

])H9('^Q[(_(7&334H0(,+43).+(14,(S23)0'(Z4742;E()332.*,4'*(34(14,*)7)14*)&'(



I
A/)'*+H,4*)&'(;/2'(>&3250(8M*)(;4'.(.&'(7&'*0@*0(F&20(2'(,L30()51&,*4'*(54).(7034(
'/0.*( 14.( 0'*)D,050'*( .266).4'*( 74,( )3( ;&)*( +H43050'*( 14,*)7)10,( 47*)>050'*( B( 34(
*,450(2,84)'09(d3('0(102*(14.(-*,0(>2(7&550(2'(+3+50'*(.&3)*4),0(;4'.(3/0.1470(
2,84)'E(8)0'(G20(*&2*(.&)*(64)*(1&2,(4770'*20,(3/).&3050'*(;0(70.(+3+50'*.(k3)5)*0.(
;0(1,&1,)+*+.E(134'.(;/46607*4*)&'.E(0*79m9(T2(64)*(;0(302,.(34,H0.(+>0'*4)3.(;/47*)?
>)*+.E(30.(+;)6)70.(&2(30.(7&5130@0.(523*)6&'7*)&''03.(723*)>0'*(3/)54H0(;0(34(>)330(
;4'.(34(>)3309(C,M70(B(302,.(7&51&.)*)&'.E()3.(.&'*(74,47*+,).+.(14,(2'(70,*4)'(')?
>042(;/42*&'&5)09(I0**0(;0,')D,0(./0@13)G20(;4'.(34(H,4';0(54F&,)*+(;0.(74.(14,(
34(3&743).4*)&'(;0(70.(1,&F0*.E(0'(;0=&,.(;0.(70'*,0.?>)330.(=).*&,)G20.9(d3(0.*(14,(
7&'.+G20'*('+70..4),0(;0(H4,4'*),(2'0(&2>0,*2,0(0*(2'0(10,5+48)3)*+(42(7&'*0@*0(
4>&).)'4'*E( 642*0( ;0( G2&)( 70.( ,+43).4*)&'.( .0( ,060,50,&'*( .2,( 0330.?5-50.9( A4(
134')6)74*)&'(0*(34(8&''0(H0.*)&'(;0(3/0.1470(1283)7(10,50**0'*(;/+>)*0,(70(1=+'&?
5D'0(0*(F&20'*(2'(,L30()51&,*4'*(;4'.(30(1,&70..2.(;0(;0'.)6)74*)&'9(A0.(0.1470.(
1283)7.( )'6320'*( 6&,*050'*(.2,( 34(G243)*+(;0(>)0(0*(.2,(70330(;2(8M*)9(A0.(+;)6)70.(
523*)6&'7*)&''03.( 411&,*0'*( 2'0( ;0'.)*+( ;0( 1&1234*)&'( .266).4'*0( 1&2,( G20( 30.(
0.1470.(0@*+,)02,.(.&)0'*(4')5+.E(4**,4<4'*.(0*(.2,*&2*(2*)3).+.9(

A4( ,+43).4*)&'(s)7=*)(:,043( B(q433).0330'(0.*( 2'(8&'(0@05130(1&2,( 30( *,4)*050'*(
;0( 3/0.1470( 1283)79( I0*( 0'.05830( 42*&'&50( ;+H4H0( 2'0( 4*5&.1=D,0( 2,84)'0(
42( *,4>0,.(;0( 34(7&51&.)*)&'(;0.( ,20.E(;0.( ,20330.(0*(;0( 34(134709( d3( 0'( ,0..&,*(
2'( 74,47*D,0(10,5+4830(G2)( 4'7,0( 34( ,+43).4*)&'(;4'.( .&'( 7&'*0@*09( A0.(;)>0,.(
2.4H0,.(102>0'*(1,&6)*0,(;0.(0.1470.(1283)7.(1&2,(.0(1,&50'0,E(.0( ,0'7&'*,0,(
0*(+7=4'H0,E(0'(4770'*24'*(14,(34(5-50(&774.)&'(30(,L30(.&7)43(;0(70.(0.1470.9(
A0.(7&2,.()'*+,)02,0.(134'*+0.('0(.&'*(14.(0'(,0.*0E(0330.(411&,*0'*(2'0(70,*4)'0(
1,)>47)*+(0*(2'(70,*4)'(32@0(42(*,4>0,.(;0(302,.(;)50'.)&'.(H+'+,02.0.9

A0.(+;)6)70.(523*)6&'7*)&''03.(10,50**0'*(;0(;+>03&110,(;0.(0'>),&''050'*.(2,?
84)'.(>)>4'*.(0*(4**,4<4'*.9(A02,.(7&51&.)*)&'.(1,&H,4554*)G20.(42..)(8)0'(G20(
30.(0.1470.(1283)7.(4**0'4'*.(.&'*(2'0(132.?>4320(1&2,(2'(G24,*)0,9(A/)'*+H,4*)&'(
;0.(+3+50'*.(8M*).(0.*()51&,*4'*0(54).(30.(0.1470.(;0(;+*0'*0E(;0(1,&50'4;0.E(
;0(>0,;2,0E(;0(F02@E(;0(,0'7&'*,0.(30(.&'*(*&2*(42*4'*(1&2,(H4,4'*),(3/4**47=050'*(
42(7&'*0@*09

Impact extÈ rieur 

[[

L ' attachement au contexte et ‡  la ville



[\

])H9('^Q\(_(.7=W4,J134'(1&2,(30(G24,*)0,(;2(s)7=*)(:,043



A/)'*0,;+10';4'70(;0.(;)>0,.0.(6&'7*)&'.(10,50*(;0(,050**,0(0'(>4302,(2'(*)..2(
2,84)'('+70..)*4'*( 2'( .&26630( '&2>0429(I0(1&*0'*)03( 47*)>4*02,( .0( 64)*( ,0..0'*),(
;4'.(2'(1,05)0,(*051.(;/2'(1&)'*(;0(>20(+7&'&5)G20(H,M70(42@(;)>0,.(2.4H0.(
;0(1,&@)5)*+(0*(B(2'0(7&'.&554*)&'(3&74309(A0(;+>03&11050'*(+7&'&5)G20(;/2'(
.)*0(477,&n*( 3/4**,47*)>)*+(0*(;&''0(2'0( )54H0(1&.)*)>0(;2( 3)029(I0**0(>43&,).4*)&'(
10,50*( ;/4**),0,( ;0('&2>042@(=48)*4'*.( &2(2.4H0,.( 0*( 4)'.)( 4770'*20,( 30.( 3)0'.(
.&7)42@(0'*,0(70.(;0,')0,.(0*(30.(,+.);0'*.(;+FB(1,+.0'*.9(A4(>)0(;0(G24,*)0,(0.*(
8&')6)+0(H,M70(42@('&2>0330.(47*)>)*+.(54).(30.(.*,27*2,0.(0@).*4'*0.(8+'+6)7)0'*(
+H43050'*(;0(70('&2>03(+34'(0*()'7)*0'*(14,(34(5-50(&774.)&'(3/)5134'*4*)&'(;0(
'&2>0330.(.*,27*2,0.(;4'.(30(8M*)(1,+0@).*4'*9(`'(1+,)1=+,)0(;0(34(>)330(;0(U2,)7=E(
B(Tz80';&,6E(.0(*,&2>0(2'(0@05130(;0(,+47*)>4*)&'(;2(*)..2(2,84)'9(A0(;+>03&1?
1050'*(;0(UW)7Y<(az;(&66,0(2'0(132.?>4320()51&,*4'*0(B(3/0'.05830(;2(G24,*)0,9(
T012).(34(,+43).4*)&'(;0(3/0'.05830E(;0('&58,02.0.(47*)>)*+.(&'*(+*+(7,++0.(;4'.(
30.(430'*&2,.(0*(30(3)02(8+'+6)7)0(;/2'0(458)4'70(2,84)'0(;<'45)G20E(8)0'(G20(30(
1,&F0*(.0(.)*20(0'(1+,)1=+,)0(;0(34(>)330(;0(U2,)7=(0*(;2(70'*,0(;0(Tz80';&,69

A0.(.*,27*2,0.(523*)6&'7*)&''0330.( )'*,&;2).0'*(;0('&2>0330.('&*)&'.(;0(14,*4H0E(
;0(.&3);4,)*+(0*(;0(14,*)7)14*)&'(H,M70(B(34(5)@)*+(.&7)430(0*(H+'+,4*)&''0330(;0(34(
7&552'42*+9(A/)513)74*)&'(.&7)430(0*(30(.0'*)50'*(;/4114,*0'4'70(,0'6&,70'*(30.(
3)0'.(0*(34(G243)*+(;0(>)0(;/2'(3)029(A0.(7=&)@(0*(30.(1,).0.(;0(1&.)*)&'.(;0.(7&5?
52'42*+.(10,50**0'*(;0(,0';,0(2'(8&2*(;0(>)330(132.(4**,47*)6(0*(>)>4'*9

d3( 0.*( '+4'5&)'.( )51&,*4'*( ;0( 1&2>&),( H4,4'*),( 2'( +G2)3)8,0( 0'*,0( 30.( 0.1470.(
1283)7.(0*(1,)>+.9(A0(,0H,&21050'*(;/47*)>)*+.(0*(;0(.0,>)70.(5+34'H+.(B(;2( 3&?
H050'*(;+>03&110(42*&54*)G2050'*(2'(74,47*D,0(.05)?1283)7(&2(.05)?1,)>+9(:6)'(
;0('0(14.(,+1+*0,(30.(0,,02,.(;0.(H,4';.(0'.05830.(0*(0'H0';,0,(2'0(542>4).0(
7&=48)*4*)&'(.&7)430E()3(0.*('+70..4),0(;0(1,&F0*0,(;0.(0.1470.(;0(*,4'.)*)&'.(;0(
G243)*+9(I0.(0.1470.(;&)>0'*(-*,0(10'.+.(7&550(;0.(3)02@(;0(>)0E(&f()3(0.*(1&.?
.)830(;0(.0(,0'7&'*,0,E(;/+7=4'H0,(54).(+H43050'*(;0(./+>)*0,(1&2,(1&2>&),(./).&?
30,9( A0.( '&2>0330.( .*,27*2,0.( .&7)430.( &2( 645)3)430.( .&2=4)*0'*( >)>,0( 0'.05830(
54).( .+14,+50'*9( I=472'( 4( 80.&)'( ;0( b( .4( 13470( c( 4>4'*( ;0( ./)'*+H,0,( B( 34(
7&3307*)>)*+9(A0(*,4)*050'*(4,7=)*07*2,43(;0.(0.1470.(;0(*,4'.)*)&'(0.*(7414830(;0(
,0'6&,70,(30.(3)0'.(0'*,0(30.(7&552'42*+.(0*(4)'.)(4>&),(2'0()'6320'70(B(3/+7=0330(
;2( G24,*)0,9( `'( >43&,).4'*( 3/2')*+( ;0( >&).)'4H0( 4>07( 30.( 1,)'7)10.( ;0( 34( 5)@)*+(
6&'7*)&''0330E()3(0'(,0..&,*(2'0(132.(H,4';0()'*0,47*)&'(.&7)430(G20(;4'.(30.(*)..2.(
8M*).(5&'&6&'7*)&''03.9(A4(;<'45)G20(0*(3/4**,47*)>)*+(;0(3/0'>),&''050'*(2,84)'(
G2)(0'(;+7&230'*(.&'*(30(,+.23*4*(;2(1&*0'*)03(47*)>4*02,(;0(34(523*)6&'7*)&''43)*+9

\O

Le potentiel activateur de la multifonctionnalit È



\P

])H9('^!O(_(,01,+.0'*4*)&'(;0(3/0'.05830(UW)7Y<(az;(



Z&2,( 7&'*,)820,( B(2'(;+>03&11050'*( 2,84)'(523*)6&'7*)&''03( ;2,4830E( )3( 642*( )'?
732,0( 30(14,45D*,0(;0( 34(5&8)3)*+9(h20(7034(.&)*(1&2,('&.( 3&).),.E('&.(+*2;0.(&2(
'&*,0(*,4>4)3E('&2.('&2.(;+134R&'.(0*('&2.(4>&'.(80.&)'(G20(7034(.&)*( ,034*)>0?
50'*(647)30E(4H,+4830(0*(,41);09(T012).(132.(;0("O(4'.E( 34(5&8)3)*+(0.*( )'74,'+0(
14,(34(>&)*2,0(0*(707)(4(02(2'()5147*()51&,*4'*(.2,(30(;+>03&11050'*(;2(*0,,)*&),09(
A4(.+14,4*)&'(;0.(46607*4*)&'.(0*(;0.(80.&)'.(>)*42@(4(02(1&2,(7&'.+G20'70(;0(
;+>03&110,(2'(80.&)'()51&,*4'*(;0(5&8)3)*+9(A0.(>)330.(0'(:5+,)G20(;2(V&,;(,0?
1,+.0'*0'*(14,64)*050'*(70(80.&)'(42(*,4>0,.(;2(;+>03&11050'*(;0(34(>)330(1&2,(
3/42*&5&8)309(`'(a2)..0E(34(>&)*2,0(10,;(;0(3/)51&,*4'70(;4'.(30.(70'*,0.(2,84)'.(
6470(B(3/066)747)*+(;0.(7&''0@)&'.(0'*,0(30.(*,4'.1&,*.(1283)7.9(d3(0.*(;&'7(4>4'*4?
H02@(;0(;0'.)6)0,(30(*)..2(2,84)'(B(1,&@)5)*+(;0.('j2;.(;0(*,4'.1&,*.(1283)7.(1&2,(
.4*).64),0(30.(80.&)'.(0*(30.(0'>)0.(;0(34(1&1234*)&'(0'(54*)D,0(;0(;+1347050'*9

A0(,0H,&21050'*(;0.(46607*4*)&'.(10,50*(+H43050'*(;0(,+;2),0(30(*051.(;0(;+?
1347050'*(0*(64>&,).0(4)'.)(30.(*,4'.1&,*.(1283)7.(&2(34(5&8)3)*+(;&2709(I0**0(;0,?
')D,0(4(1,).(;0(3/)51&,*4'70(42(7&2,.(;0.(;0,')D,0.(4''+0.9(A/4114,)*)&'(;0(1).*0.(
7<734830.(0'(0.*(3/0@05130(30(132.(634H,4'*9(%4).(1&2,(2'(8&'(6&'7*)&''050'*(0*(
1&2,( H4,4'*),( 34( .+72,)*+( ;0( *&2.( 30.( 2.4H0,.( ;0.( >&)0.( ;0( 7&552')74*)&'.E( )3(
642*(1,+>&),(;0.(45+'4H050'*.(0*(;0.()'6,4.*,27*2,0.(4;+G24*0.9(A0.(;)66+,0'*0.(
5+*=&;0.(;0(;+1347050'*(.&'*(.&2>0'*(7&513+50'*4),0.(1&2,(,433)0,(2'0(;0.*)?
'4*)&'9(

A/+*43050'*(2,84)'(4)'.)(G20(34(.+14,4*)&'(;0.(6&'7*)&'.(1,&>&G20'*(6,+G20550'*(
2'0(.4*2,4*)&'(;0.(>&)0.(;0(7&552')74*)&'.9(h20(7034(.&)*(.2,(34(,&2*0(&2(;4'.(
30( *,4)'( 0'*,0( A42.4''0(0*(C0'D>0E( 70(1,&83D50(0.*( G24.)( F&2,'43)0,9( A4(523*)?
6&'7*)&''43)*+(0*(30(,411,&7=050'*(;0.(80.&)'.(B(3/+7=0330(;/2'(G24,*)0,(1&2,,4)0'*(
-*,0(2'0(,+1&'.0(7&'>4)'74'*0(1&2,(,+1&';,0(B(70.(1,&83D50.9(A4(5&8)3)*+(0.*(
2'(14,45D*,0()51&,*4'*(B(4'43<.0,(0*(B(134')6)0,(1&2,(7&''07*0,(2'(.)*0(B(34(>)330(
54).(0330(F&20(+H43050'*(2'(,L30()51&,*4'*(0'(54*)D,0(;0(;+>03&11050'*(;2,48309

\N

Mobilit È



\Q

])H9('^!P(_(.7=+54(;0.(;+1347050'*.

!"#$%$&'()*+,-*.()/&'()-*0*$123,)&$&'()*+,-*&%$4,&-*5*+,-*&,3#-*+,*+"#6$/,3,)&-

7"#6$/,3,)&-*#(18$)&*9&%,*.$'-*:*#',+*(1*:*8"6(

loisirs

loisirs

habitat

habitat

travail

travail



S
A0.( 14,45D*,0.( 48&,;+.( 1,+7+;0550'*( 50**0'*( 0'( 4>4'*( 2'( 70,*4)'( '&58,0(
;/4>4'*4H0.(G20(1,&1&.0(34(523*)6&'7*)&''43)*+(1&2,(30(;+>03&11050'*(;0.(>)330.(
54).(1,+.0'*0'*(+H43050'*(G203G20.()'7&'>+')0'*.9

A4( ;0'.)*+( 0*( 132.( 14,*)723)D,050'*( 34( ;0'.)6)74*)&'( ,0.*0( 2'( .2F0*( .0'.)830( 0'(
a2)..0E(;/2'0(14,*(14,(3/4**47=050'*(42(14<.4H0(54).(42..)(B(742.0(;0(34(7&5?
130@)*+(;2(.2F0*(0*(;2(54'G20(;0(7&51,+=0'.)&'(;2(H,4';?1283)79(Z&2,(G20( 34(
523*)6&'7*)&''43)*+( 12)..0( .0( ;+>03&110,( 130)'050'*E( )3( 0.*( '+70..4),0( G2/0330(
+>&320(;4'.(2'0(70,*4)'0(;0'.)*+(8M*)0(0*(;0(1&1234*)&'(46)'(;/-*,0(4**,47*)>0(0*(
;<'45)G209( A/42H50'*4*)&'( 7,&)..4'*0( ;0( 34( 1&1234*)&'( 1&2..0( 30.( J&'0.( 2,?
84)'0.(B(,010'.0,(302,(;+>03&11050'*(;2(*0,,)*&),09(Z&2,(54)'*0'),(2'0(G243)*+(;0(
>)0(&1*)5430E( 34(;)>0,.)*+(0.*(5).0(0'(4>4'*9(I0**0(;0,')D,0()'*DH,0(14,64)*050'*(
30.(1,)'7)10.(;0(34(523*)6&'7*)&''43)*+(0*(7&'*,)820(+H43050'*(42(;+>03&11050'*(
;2,48309(A0.(;0,')D,0.(1,).0.(;0(1&.)*)&'.(1&3)*)G20.(0'(54*)D,0(;/45+'4H050'*(
;2(*0,,)*&),0(&'*(.*&11+(3/+*43050'*(2,84)'9(A/2,84').50(;0.(;0,')D,0.(;+70'')0.(
./0.*(;+>03&11+(;0( 64R&'(=&,)J&'*430(74,( )3( <(4>4)*( .266).4550'*(;/0.1470( 3)8,0(
1&2,(7&'.*,2),09(%4)'*0'4'*E( )3(642*(;0'.)6)0,(>0,.(3/)'*+,)02,E(*&2*(0'(H4,;4'*(;0.(
0.1470.(1283)7.(4770..)830.(;4'.( 30( *)..2(2,84)'9(I034('&2.(;),)H0(0'(14,*)0(B(
;+>03&110,(30.(>)330.(;0(64R&'(>0,*)7430(1&2,(H4H'0,(0'()'*0'.)*+9(A0(;+>03&110?
50'*(;0.(>)330.(;0>,4(.0(64),0(0'(7&'7)3)4'*(34(;0'.)*+(8M*)0(0*(70330(;0(1&1234*)&'E(
0'( 4..2,4'*( 2'( 0'>),&''050'*( 2,84)'( ;0( G243)*+( 0*( 0'( .42>0H4,;4'*( 34( .28.?
*4'70(8M*)0(0@).*4'*0E(*&2*(0'(1,)>)3+H)4'*(30(;+>03&11050'*(;2,48309(A0(1,)'7)10(
;0(523*)6&'7*)&''43)*+(4(34(1&..)8)3)*+(;0(,+1&';,0(0'(H,4';0(14,*)0(B(70.(;)>0,.0.(
.&33)7)*4*)&'.9

A/2'0(;0.(H,4';0.(G243)*+.(;0(34(523*)6&'7*)&''43)*+(0.*(G2/0330()'*0'.)6)0(30.(+>+?
'050'*.(;2(G2&*);)0'(1&2,(,0';,0(2'(.)*0(&2(2'(G24,*)0,(47*)6(;2,4'*(*&2*0(34(F&2,?
'+09(A4(,+14,*)*)&'(0*(34(7&51&.)*)&'(1,&H,4554*)G20(;&)*(;+7&230,(;/2'0(4'43<.0(
1,+7).0(;0.(80.&)'.(;/2'(.)*0(0*(;0(.0.(430'*&2,.(1&2,(4)'.)(7&''07*0,(30.(;)>0,.(
&2>,4H0.(0'*,0(02@(0*(,0;<'45).0,(30(*)..2(2,84)'(0@).*4'*9(`'(1,&F0*4'*(;0.(3)02@(
;0(>)0E(;0( *,4>4)3E(;0(7&'.&554*)&'(0*(;0(;)>0,*)..050'*(;4'.(2'0(5-50(&1+?
,4*)&'E( )3( 0.*( '+70..4),0( ;0( >0)330,( B( 34( 7&=48)*4*)&'( ;0.( 46607*4*)&'.9( A0( ,).G20(
;0(7,+0,(;0.('2).4'70.(0*(;0.(*0'.)&'.(0'*,0(30.(;)>0,.(2.4H0,.(0.*(H,4';9(:6)'(
;/&8*0'),(2'0(2,84')*+(;0(G243)*+E(30(8&'(;&.4H0(0*(34(7&=48)*4*)&'(;0.(;)>0,.0.(
6&'7*)&'.(;&)>0'*(-*,0(&1*)542@(0*(64),0(30(5&)'.(;0(10,;4'*.(1&..)8309(`'(a2)..0E(
30.( 3&H050'*.( 7&3307*)6.( .0(;0.*)'0'*( B( &77210,( 2'0(H,4';0(14,*)0( ;0.(+;)6)70.(
&2(7&5130@0.(523*)6&'7*)&''03.9(:2(7&2,.(;0.(;0,')D,0.(4''+0.E(30.(;+54,7=0.(

SynthË se

\!

Les conditions de la multifonctionnalit È



14,*)7)14*)>0.( 0*( 34( 6&,*0( )513)74*)&'( ;0.( 7&&1+,4*)>0.( 4( 10,5).( 2'( ;+>03&110?
50'*(.)H')6)74*)6(0*(3/0@1+,)50'*4*)&'(;0('&2>0330.(*<1&3&H)0.(;0(3&H050'*.9(I0.(
;0,')D,0.( ./4;41*0'*( 0*( .&'*( 10'.+0.( 1&2,( ,+1&';,0( 42@( '&2>0330.( .*,27*2,0.(
.&7)430.(0*( 645)3)430.9(`'(7&'F2H24'*( 30.(46607*4*)&'.(0'*,0(0330.E( )3( 642*(1&2>&),(
H4,4'*),(2'0(70,*4)'0(630@)8)3)*+(0*(.0(34)..0,(34(1&..)8)3)*+(;0(.+14,0,(30.(6&'7*)&'.(
.)(80.&)'(46)'(;/4>&),(;0.(+;)6)70.(1&2>4'*(./4;41*0,(0*(+>&320,(;4'.(30(*051.9

A4(523*)6&'7*)&''43)*+( &66,0( 34( 1&..)8)3)*+( ;/)'*+H,0,( *&2*0.( 30.( 734..0.( .&7)430.E(
*&2*0.( 30.( H+'+,4*)&'.( 0*( 2'0(5)@)*+( ;0( '4*)&'43)*+.( .2,( 2'( .023( 0*(5-50( .)*09(
A0.( ;)66+,0'70.( G2)( 74,47*+,).0'*( 30.( ;)>0,.0.( 7&552'42*+.E( 30.( ,0';0'*( 7&5?
13+50'*4),0.9(A0(5+34'H0(.&7)43(0*(723*2,03()'.26630(2'0(;<'45)G20(1&.)*)>0(54).(
7034(102*(+H43050'*(411&,*0,(.&'(3&*(;0(7&'63)*.(0'*,0(30.(;)>0,.(2.4H0,.(G2)(&'*(
302,.(1,&1,0.(2.(0*(7&2*250.9(T4'.(30(74;,0(;/2'0(&1+,4*)&'(523*)6&'7*)&''0330E(
)3(0.*()51&,*4'*(;0(,+2'),(B(34(5-50(*4830(30.(;)>0,.(47*02,.(0*(,01,+.0'*4'*.(;0.(
7&552'42*+.(1&2,(4**0)';,0(2'(&8F07*)6(.&7)43(7&552'(0*(.&3);4),09(K'(5&;D30(
.0(;+54,G20(;2(.7=+54(*,4;)*)&''03(b(1,&1,)+*4),0(?(3&74*4),0(cE()3(./4H)*(;0.(7&&?
1+,4*)>0.9(I0.(;0,')D,0.('0(>).0'*(4272'(1,&6)*(0*( ,+2..)..0'*(4)'.)(B(1,&1&.0,(
;0.(3&H050'*.(4>07(;0.(3&<0,.(4**,47*)6.9(A0.(7&&1+,4*)>0.(7=0,7=0'*(B(4770'*20,(
30.(3)0'.(.&7)42@E(34(7&=48)*4*)&'E(34(.&3);4,)*+(0*(3/&2>0,*2,0(;/0.1,)*9(

A0.(47*02,.(;/2'(.)*0(523*)6&'7*)&''03(1,&6)*0'*(;0.(2.4H0.(;0(1,&@)5)*+(G2)(302,.(
.&'*(5).(B(;).1&.)*)&'9(Z32.(G2/2'(.)5130(H4)'(;0( *051.(1&2,(70.(47*02,.E(7034(
4(+H43050'*(2'0( )'6320'70(1&.)*)>0(.2,( 30(73)54*9(A4(;)>0,.)*+(;0.(1,&H,4550.(
10,50*(30(;+>03&11050'*(;0(3/+7&'&5)0(3&7430(0*(477,&n*(14,(34(5-50(&774.)&'(
3/4**,47*)>)*+(;2(.)*09(A4(523*)6&'7*)&''43)*+(411&,*0(4>07(0330(2'('&2>03(+34'(1&2,(
30(8M*)(430'*&2,.(0*(2'0(50)3302,0(G243)*+(;0(>)0(H,M70(14,(0@05130E(B( 34(5).0(B(
;).1&.)*)&'(;0('&2>042@(0.1470.(1283)7.9( d3.(.&'*(2'0(132.?>4320(0*(10,50**0'*(
42@(;)>0,.(2.4H0,.(;0(.0(,0'7&'*,0,9(A4(8&''0(134')6)74*)&'(;0.(45+'4H050'*.(
0@*+,)02,.(647)3)*0(3/)5134'*4*)&'(;0(34(523*)6&'7*)&''43)*+(;4'.(2'(7&'*0@*0(;0'.+?
50'*(8M*)9(A/)'*+H,4*)&'(42(7&'*0@*0(F&20(;4'.(*&2*(1,&F0*(2,84)'(2'(,L30(;+*0,5)?
'4'*9(A0(F02(;0.(54*+,)42@E(;0.(*0@*2,0.E(;0.(7&2302,.(;&)*(10,50**,0(;0(*)..0,(2'(
3)0'(4>07(34(.)*24*)&'(=).*&,)G20(0*(723*2,0330(;/2'(3)02(0*(4)'.)(4'7,0,(34(523*)6&'7?
*)&''43)*+(;4'.(.&'(7&'*0@*0(1&2,(G2/0330(14,*)7)10(47*)>050'*(B(34(*,450(2,84)'09(
A/)5134'*4*)&'( ;/2'( *03( +;)6)70( 102*( 1,&>&G20,( 2'( 70,*4)'( '&58,0( ;0( ,+*)70'70.(
;4'.(30(>&).)'4H0(1,&7=0(;2(.)*0(;/)'*0,>0'*)&'E(B(742.0(;0(3/4,,)>+0(;0('&2>042?
*+.(.&2.( 302,.( 60'-*,0.(&2(;0.(7,4)'*0.(G24'*(42@('2).4'70.(&774.)&''+0.(14,(
2'(+;)6)70(47*)6( *&2*(42( 3&'H(;0( 34( F&2,'+09(`'(>43&,).4'*( 3/2')*+(;0(>&).)'4H0E( )3(

\"



0'(;+7&230(2'0(132.(H,4';0()'*0,47*)&'(.&7)430E(2'(132.(H,4';(;<'45).50(0*(2'0(
132.(H,4';0(4**,47*)>)*+(;0(3/0'>),&''050'*(2,84)'9(A4(7&''0@)&'(42@(*,4'.1&,*.(
1283)7.(F&20(+H43050'*(2'(H,4';(,L30(1&2,(30(;+>03&11050'*(;0(34(523*)6&'7*)&'?
'43)*+9(`'(;0'.)6)4'*(B(1,&@)5)*+(;/2'('j2;(;0(*,4'.1&,*.(1283)7.E()3(0.*(1&..)830(
;0(.0(7&''07*0,( 647)3050'*(4>07( 30.( 70'*,0.?>)330.9( A0(')>042(;/42*&'&5)0(;0.(
+;)6)70.(523*)6&'7*)&''03.( 302,( 10,50*( ;/-*,0( )5134'*+.( 0'( ;0=&,.( ;0.( 70'*,0.?
>)330.9(d3(642*(;&'7(1&2>&),(H4,4'*),(;0.(7&''0@)&'.(,41);0.E(4H,+4830.(0*(647)30.(
1&2,(+>)*0,(2'(54@)525(;0(;+1347050'*.()';)>);203.(0'(>&)*2,09(`'(,0H,&214'*(
30.(80.&)'.(0*(30.(.0,>)70.(;4'.(2'(5-50(3)02E(30(*051.(;0.(*,4F0*.(.&'*(,+;2)*.E(
*&2*(7&550(3/)5147*(+7&3&H)G20(;0(70.(;+1347050'*.9

A4(523*)6&'7*)&''43)*+(.0(13470(7&550(2'0(.&32*)&'(066)7470E(0'(,+1&'.0(42@(;+?
6).(1&.+.(14,(34(>)330(;0(;054)'9(A/=&550(14..0(42F&2,;/=2)(;+FBE(34(132.(H,4';0(
14,*)0(;0(.4(>)0(;4'.(2'(0'>),&''050'*(2,84)'9(A/4,7=)*07*0(.0(;&)*(;0(,010'.0,(
30.(.*,27*2,0.(2,84)'0.(0*(30.(4;41*0,(;0(54')D,0(B(H4,4'*),(2'(74;,0(;0(>)0(;)>0,?
.)6)+(0*(;0(G243)*+(1&2,(3/0'.05830(;0(34(1&1234*)&'9(:6)'(G2/0330(12)..0(+>&320,(0*(
./+14'&2),(;4'.(2'(0'>),&''050'*(8M*)(+G2)*4830(0*(7&=+,0'*9

\#



\$

" I think what it ' s exposed is that we haven' t built a 
city for ourselves, for the future; a place where we 
really want to live."

q)'<(%44.(%usTu
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4. È tudes de cas



\\



C
A/+*2;0(;0(74.(.0(7&51&.0(;0(,+43).4*)&'.()'*+H,4'*(34(523*)6&'7*)&''43)*+(B(;02@(
+7=0330.( ;)66+,0'*0.9( A4( 1,05)D,0( 0.*( B( 3/+7=0330( ;2( 8M*)50'*( 0*( 34( .07&';0( B(
3/+7=0330(;2(G24,*)0,9(A0(7=&)@(4(+*+(64)*(;/4'43<.0,(.)@(74.(;/+*2;0.(.0(*,&2>4'*(0'(
`2,&10(46)'(;/4>&),(;0.(84.0.(+7&'&5)G20.E(.&7)430.E(1&3)*)G20.(0*(7&'.*,27*)>0.(
132.(&2(5&)'.(+G2)>430'*0.9(A0.(.)@(74.(.&'*(*,4)*+.(;0(34(5-50(54')D,0(46)'(;0(
1&2>&),(30.(7&514,0,9(T4'.(2'(1,05)0,(*051.E(2'0(3).*0(+'25D,0(8,)D>050'*(30.(
74,47*+,).*)G20.(1,)'7)1430.(;0.(1,&F0*.(.+307*)&''+.9(K'0(1=&*&(4+,)0''0()332.*,0(
0'.2)*0(30(7&'*0@*0(;0.(;)>0,.(74.(;/+*2;0.9(A0.(7&550,70.E(30.(746+.(&2(,0.*42?
,4'*.(0*(30.(3)H'0.(;0(*,4'.1&,*.(1283)7.(.&'*(5).(0'(+>);0'70(.2,(70.(1=&*&.(46)'(
;/&8.0,>0,( 3/4**,47*)>)*+(0*( 30.( )'*0,47*)&'.(4>07( 30.(430'*&2,.9(K'( *0@*0(;+7,)*(0*(
1,+.0'*0()';)>);2033050'*(30.(;)66+,0'*0.(,+43).4*)&'.9(A4(5)@)*+(1,&H,4554*)G20(
0.*(0'.2)*0(,01,+.0'*+0(H,41=)G2050'*(42(*,4>0,.(;0(134'.(0*y&2(;0(7&210.9(:2(
>2(;0.(H484,)*.()51&,*4'*.(;0.(;)>0,.(1,&F0*.E(.023(2'(+7=4'*)33&'(;0.(134'.(0.*(
1,+.0'*+9(K'0(.+307*)&'(4(+*+(64)*0(14,(74.(1&2,()332.*,0,(42(5)02@(70**0(5)@)*+9(K'(
7&;0(7&2302,(4(+*+(4**,)82+(42@(.)@(74*+H&,)0.(;0(1,&H,4550.(_(3&H050'*E(47*)>)?
*+.E(3&).),.E(=L*0330,)0E(7&550,70.(0*(0'.0)H'050'*9(A0.(47*)>)*+.(,0H,&210'*(30.(
0.1470.(0'(3)0'(4>07(30(*,4>4)3(;0(82,042E(30.(0.1470.(;0(7&'.23*4*)&'(&2(0'7&,0(
30.(4*03)0,.9(A0.(3&).),.(.0(7&51&.0'*(;/0.1470.(;+;)+.(B(34(723*2,0E(42(.1&,*(0*(
B(34(>)0(.&7)4309(A0.(7&550,70.()'*DH,0'*(+H43050'*(30.(0.1470.(;0(746+.(0*(;0(
,0.*42,4'*.9(a)(2'(1,&F0*(7&51&,*0(2'(14,Y)'HE()3(.0,4(+H43050'*(,01,+.0'*+(B(*)*,0(
)';)74*)6(.03&'(30(7&;0(7&2302,(7&,,0.1&';4'*9(Z&2,(*0,5)'0,E(30.(.)@(74.(;/+*2;0.(
.&'*()332.*,+.(14,(G203G20.(.7=+54.(&2(1=&*&.9

Cl È s de lecture

POO



logement

Activit È s

loisirs

h Ù tellerie

Commerces

enseignement

parking

POP

I&550,70. I46+.(?(,0.*42,4'*. A)H'0(;0(*,4'.1&,*(1283)7



a

A&743).4*)&'(_(U2,)7=(kIpm
:,7=)*07*0.(_(%z330,(a)H,).*(:,7=)*0Y*0'(:C

%4n*,0(;/&2>,4H0(_(I&&1+,4*)>0(v43Y8,0)*0(0*(u)330(;0(U2,)7=
s+43).4*)&'(_(NOPN(B(NOP!

I&t*.(;0(7&'.*,27*)&'(_($"(%)&9(Ip]
Z4,70330(_(#$N!(5N

a2,6470(8M*)0(_(""#"(5N

a2,6470(;0(134'7=0,(_(NN\OO(5N

u&3250(8M*)(_($#NQO(5Q

‡  l ' È chelle du b ‚ timent

PON

Kalkbreite

])H9('^!N(_(0.743)0,(;&''4'*(477D.(B(34(7&2,(;0(34(v43Y8,0)*0



POQ

])H9('^!Q(_(1=&*&(4+,)0''0()332.*,4'*(30(7&'*0@*0(k.&2,70(;0(3/)54H0(;0(6&';(_(C&&H30(`4,*=(Z,&m



a4'.( 3/)513)74*)&'( 0*( 34( 7&'*0.*4*)&'( ;0.( =48)*4'*.( ;2( G24,*)0,E( 30( .)*0E( G2)( 0.*(
42F&2,;/=2)( &7721+( 14,( 34( 7&&1+,4*)>0( v43Y8,0)*0E( .0,4)*( ,0.*+( 2'( 14,Y)'H( 1&2,(
30.(*,4'.1&,*.(1283)7.(J2,)7=&).9(T4'.(30.(4''+0.(P\$OE()3(4>4)*(;+FB(+*+(G20.*)&'(
;0( *,4'.6&,50,( 3/46607*4*)&'( ;0( 70**0( 14,70330( 46)'( ;/<( 47720)33),( ;2( 3&H050'*( 0*(
;0.(7&550,70.9(:(70**0(+1&G20E( 30.( *,4'.1&,*.(1283)7.(J2,)7=&).E(G2)(2*)3).4)0'*(
;+FB( 30(.)*0(7&550(14,Y)'H(1&2,( 30.( *,45.E(.&2=4)*4)0'*(2*)3).0,( 34(14,70330(0*(<(
7&'.*,2),0(302,.(82,042@9(A0(;+.477&,;(0'*,0(30.(;)>0,.0.(14,*)0.(;2,0(0*(70('/0.*(
G2/0'(P\$[E(3&,.(;0(34(>&*4*)&'(;/2'0()')*)4*)>0(1&1234),0(G20(30(.&,*(;0(70(.)*0(4(
+*+(;+7);+9(A/2*)3).4*)&'(;0(34(14,70330(0.*(34)..+0(42@(*,4'.1&,*.(1283)7.(J2,)7=&).(
F2.G2/42(5&50'*E( &f( )3.( '/0'( 42,&'*( 132.( 3/2*)3)*+9( `330( ;0>,4( 0'.2)*0( -*,0(5).0(
B(;).1&.)*)&'(1&2,( 34( ,+43).4*)&'(;0( 3&H050'*.9(TD.( 3&,.(132.( ,)0'(;0(8&2H0E(&2(
1,0.G20E(;2,4'*(132.(;0(NO(4'.9(:2(;+82*(;0.(4''+0.(NOOOE(30.(*,4'.1&,*.(1283)7.(
J2,)7=&).(.&2=4)*0'*(,+'&>0,(302,(;+1L*(.0(*,&2>4'*(.2,(34(14,703309(A4(1,&7+;2,0(
;0(5).0(B(3/0'G2-*0(4(,+>0)33+(3/)'*+,-*(;0.(=48)*4'*.(.0(*,&2>4'*(42@(430'*&2,.(G2)(
&'*(64)*(>43&),(3/)')*)4*)>0(;0(P\$[(4)'.)(G20(;0.(;)>0,.(.0,>)70.(;0(34(>)330(.&2=4)?
*4'*(2*)3).0,(70(*0,,4)'();+43050'*(.)*2+9(d3(0.*(;0(132.(0'(132.(;)66)7)30(;0(.0(3&H0,(
B(U2,)7=E(34(>)330(.28)..4'*(7&550(*&2*0.(30.(H,4';0.(>)330.(.2)..0.(2'0(1+'2,)0(
;0(3&H050'*.(;)*(b(48&,;4830.(c9(A4(6&,*0(5&8)3).4*)&'(;0.(=48)*4'*.(;2(G24,*)0,(
0*(30.(;)>0,.0.(47*)&'.(50'+0.(14,(70.(;0,')0,.(&'*(;+8&27=+(.2,(3/&8*0'*)&'(;/2'(
;,&)*(;0(.210,6)7)0(.2,(30(.)*0(0'(G20.*)&'9(K'(8M*)50'*(,0H,&214'*(;2(3&H050'*E(
;0.( 47*)>)*+.( 0*( 30( ;+1L*( ;0.( *,45.( ;0>,4( -*,0( ,+43).+9(:6)'( ;0( 1&2>&),( ,+43).0,(
;0.(3&H050'*.(48&,;4830.E(30.(42*&,)*+.(J2,)7=&).0.(&'*(;+7);+(;/4**,)820,(34(,+?
43).4*)&'(;0(70(5&,7042(;0(>)330(B(2'0(7&&1+,4*)>09(A0.(5-50.(47*02,.E(G2)(.0(
.&'*( 5&8)3).+.( 1&2,( ;+60';,0( 30.( )'*+,-*.( ;0.( =48)*4'*.( ;2( G24,*)0,E( 7,+0'*( 34(
7&&1+,4*)>0( v43Y8,0)*09( d3.( ./433)0'*( 4>07( 30.( 7&&1+,4*)>0.( v4,*=4H&( 0*( T,0)07Y(
46)'(;0(8+'+6)7)0,(;0(302,.(0@1+,)0'70.(0*(4)'.)(&8*0'),(30(;,&)*(;0(.210,6)7)09(A0(
82,042(;/4,7=)*07*2,0(%z330,(a)H,).*(4(.2(411&,*0,( 30.(8&''0.( ,+1&'.0.(1&2,( 30(
;+>03&11050'*( ;2( .)*0( 3&,.( ;2( 7&'7&2,.( ;/4,7=)*07*2,0( &,H4').+( 0'( NOO\9( A0.(
4**0'*0.(0*(30.(7&'*,4)'*0.(+*4)0'*(H,4';0.(46)'(;/&66,),(2'(74;,0(;0(>)0(2,84)'(;0(
G243)*+(0*()''&>4'*(;2(1&)'*(;0(>20(+7&3&H)G20(0*(.&7)439(A4(6&,50(2,84)'0(+1&2.0(
30.(7&'*&2,.(;0(34(14,70330(0*(30(7j2,(;2(8M*)50'*(0.*(34)..+(3)8,0(1&2,(3/45+'4?
H050'*(;/2'0(7&2,(&2>0,*0(0*(4770..)830(1&2,(*&2*(30(G24,*)0,9(I0**0(;0,')D,0('0(
.0( *,&2>0( 14.( 42( ,0J?;0?7=42..+0(54).( 0330( .0( .)*20( 42?;0..2.( ;2( ;+1L*( ;0.(
*,4'.1&,*.(1283)7.(J2,)7=&).9(A4(7&2,(0.*(4770..)830(;012).(30(')>042(;0(34(,20(42(
*,4>0,.(;/2'(0.743)0,()'>)*4'*(30(14..4'*(B(;+7&2>,),(3/)'*+,)02,(;0(3/n3&*9(e)0'(G2/0330(
.&)*(4770..)830(1&2,(*&2*(30(5&';0E(3/458)4'70(;0(34(7&2,(;&''0(3/)51,0..)&'(;0(
.0(*,&2>0,(;4'.(2'(0.1470(1,)>+9(A/)51&.4'*(>&3250(;&''0(42(1,05)0,(48&,;(2'0(

PO!



)51,0..)&'(;/)'*,&>0,.)&'(54).( 34(;).1&.)*)&'(1,&H,4554*)G20(1,&1&.+0(14,( 30.(
4,7=)*07*0.(10,50*(42(8M*)50'*(;0(./&2>,),(0*(;/)'*0,4H),(4>07(.&'(7&'*0@*09(A0.(
;)>0,.(7&550,70.E(,0.*42,4'*.(0*(746+.(4')50'*(30(')>042(;0(34(,209(:2?;0..2.(
;0( 70.(0.1470.( .0( *,&2>0'*( 0..0'*)033050'*( ;0.(47*)>)*+.( *0,*)4),0.( 0*( 34( 14,*)0(
;+;)+0(42@(3&H050'*.(7&51&.0(30.(;0,')0,.(')>042@(;0(3/n3&*9(A/)513)74*)&'(;0(34(
7&&1+,4*)>0(0*(3/0'>)0(;/)''&>0,(;0.(4,7=)*07*0.(&'*(10,5).(;0(;+>03&110,(;0.(*<?
1&3&H)0.(;0(3&H050'*.(1&2>4'*(47720)33),(F2.G2/B("O(10,.&''0.9(A4(H,4';0(>4,)+?
*+(*<1&3&H)G20E(G2)(4(+*+(,+43).+0(B(3/)'*+,)02,(;0(70(8M*)50'*E(647)3)*0(3/)'*+H,4*)&'(
.&7)430(0*(H+'+,4*)&''03309(K'(*,4>4)3()51&,*4'*(4(+H43050'*(+*+(64)*(1&2,(,+;2),0(
34(.2,6470(=48)*4830(14,(=48)*4'*9(I0**0( ,+;27*)&'(;0( 34(.2,6470( )';)>);20330(0.*(
7&510'.+0(14,(;0.(0.1470.(7&3307*)6.(523*)6&'7*)&''03.(;0(G243)*+9(

A4(1=&*&(4+,)0''0(;0(34(14H0(1,+7+;0'*0E(1,+.0'*0(30(7&'*0@*0(;4'.(30G203(+>&?
320(34(v43Y8,0)*09(A0(8M*)50'*(0.*(14,64)*050'*(;0..0,>)(14,(30.(*,4'.1&,*.(1283)7.9(
A4(7&&1+,4*)>0(4(64)*( 30(7=&)@(;0(,0'&'70,(*&*43050'*(B(34(>&)*2,0(1&2,(64>&,).0,(
3/2*)3).4*)&'(;0.(*,4'.1&,*.(1283)7.(0*(34(5&8)3)*+(;&2709(V&2.(1&2>&'.(+H43050'*(
&8.0,>0,(30('&58,0()51&,*4'*(;0(7&550,70.E(;0(746+.(&2(;0(,0.*42,4'*.(.0(*,&2?
>4'*(;4'.(30.(430'*&2,.9(A4(>)0(;0(G24,*)0,(0.*(4')5+0(0*()3(0.*(;)66)7)30(;0(*,&2>0,(
2'0(13470( 3)8,0(0'( *0,,4..0(;2,4'*( 30.(8042@( F&2,.9(A0.(=48)*4'*.(0*( 30.(2*)3).4?
*02,.(;0( 34(v43Y8,0)*0(8+'+6)7)0'*(0*(7&'*,)820'*(42(;+>03&11050'*(;0.(2.4H0.(
;0(1,&@)5)*+9(A0(8M*)50'*(0.*(;0>0'2(2'( ,01D,0(;4'.( 30(G24,*)0,(0*( )3(4( )'.2663+(
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*,&2>4'*(42(1)0;(;2(8M*)50'*9(A4(*<1&H,41=)0(7=&).)0(14,(;02@(4,*).*0.(52')7=&).(
64)*(,+6+,0'70(42@(H,466)*).(1,+.0'*.(0'('&58,0(;4'.(30(G24,*)0,9(A0.(7),7234*)&'.(
>0,*)7430.(;2(8M*)50'*(.0(,0*,&2>0'*(+H43050'*(0'(64R4;09(I0(G2)(4(1&2,(82*(;0(
3)8+,0,( 30.( 134*042@( B( 3/)'*+,)02,( ;2( >&3250E( H4,4'*)..4'*( 4)'.)( 2'0( )51&,*4'*0(
630@)8)3)*+(;0(3/0.14709(A/2*)3).4*02,(;2(8M*)50'*(1,&6)*0(+H43050'*(;2(14<.4H0(2,?
84)'(0'(*,4>0,.4'*(30.(+*4H0.(42(*,4>0,.(;0(70.(7),7234*)&'.9

P!"



P!#

])H9('^$"(_(.7=+54(;0.(46607*4*)&'.(42(,0J?;0?7=42..+0

A&H050'* :7*)>)*+. A&).),. pL*0330,)0 Z4,Y)'HI&550,70. `'.0)H'050'*



P!$

])H9('^$$(_()54H0(QT()332.*,4'*(30(q0,Y.>)0,*03

])H9('^$#(_(,01,+.0'*4*)&'(;0(3/2.)'0(Z64'')(0'(P\##(1&2,(2'0(1283)7)*+



P![

])H9('^$[(_(.7=+54.(;0(1,&F0*(1&2,(30(q0,Y(PN(;0(%usTu



P!\

])H9('^$\(_(q0,Y(PN



S
I0.(.)@(+*2;0.(;0(74.( )'*DH,0'*(;0( 34(523*)6&'7*)&''43)*+(;0( 64R&'(;)66+,0'*0(0*(
7034( ./0@13)G20( 14,( 30( ;+>03&11050'*( ;2( 1,&F0*( 2,84)'( &2( 4,7=)*07*2,43( 0'( ,+?
1&'.0(B(2'(80.&)'(&2(2'0(;054';0(1,+7).0(0'(3)0'(4>07(2'(7&'*0@*0(;+*0,5)'+9(
I0**0(;)>0,.)*+(;0(5).0(0'(j2>,0(&66,0(34(1&..)8)3)*+(;0(;+7&2>,),(G203G20.(1&)'*.(
0..0'*)03.(B( )'*+H,0,(;4'.(2'0(,+43).4*)&'(523*)6&'7*)&''0330(1&2,(G2/0330(12)..0(
411&,*0,(2'(132.(42(;+>03&11050'*(;0.(>)330.9

A0(H,41=)G20(7)?7&'*,0(0*(7032)(;0( 34(14H0(.2)>4'*0( )332.*,0'*( 30(1&2,70'*4H0(;0(
.2,6470(2*)3).+0(14,(46607*4*)&'9(A0(74.(3<&''4).(0*(30.(;02@(74.(J2,)7=&).(.0(7&5?
1&.0'*(54F&,)*4),050'*( ;0( 3&H050'*.( 43&,.( G20( 30.( 74.( ,&**0,;45&).( )'*DH,0'*(
0..0'*)033050'*( ;0.( .2,6470.( 1&2,( ;0.( 47*)>)*+.( *0,*)4),0.9( A4( 134')6)74*)&'( ;2(
74.( 52')7=&).E( '/+*4'*( 14.( 0'7&,0( *0,5)'+0( 0*( 0'*)D,050'*( ;+6)')0( 7&513)G20(
3/4'43<.0(7=)66,+0(;0.(2.4H0.(4334'*(.0(;+>03&110,(;4'.(30(q0,Y.>)0,*039(A0.(;)?
50'.)&'.(0*(30.(80.&)'.(;0.(.)@(,+43).4*)&'.(4'43<.+0.(.&'*(;)66+,0'*0.(54).(0'(
64).4'*(34(5&<0''0(;0.(1&2,70'*4H0.(&8*0'2.(14,(46607*4*)&'E()3(0.*(1&..)830(;/)'?
*0,1,+*0,(70.(7=)66,0.(1&2,(;+6)'),(34(14,*(5)')525(B(477&,;0,(B(7=4G20(6&'7*)&'(
1&2,(H4,4'*),(2'0(523*)6&'7*)&''43)*+(8)0'(;&.+09(T/41,D.(30.(7=)66,0.(*),+.(;0(70.(
.)@(74.(;/+*2;0E()3(642;,4)*(42(5)')525(1,+>&),(!"o(;0(.2,6470.(;+;)+0.(42@(3&H0?
50'*.E(Q"o(42@(47*)>)*+.E(PNo(42@(7&550,70.(0*(0'*,0(Q(0*($o(1&2,(30.(3&).),.E(
3/0'.0)H'050'*(0*(3/=L*0330,)09(I0.(1&2,70'*4H0.('0(102>0'*(-*,0(>2(7&550(2'0(
,DH30(2')>0,.0330(1&2,(,+43).0,(;0.(1,&F0*.(523*)6&'7*)&''03.(54).()3.(5&'*,0'*(3/)5?
1&,*4'70(;/2'0(46607*4*)&'(14,(,411&,*(B(2'0(42*,0(1&2,(2'(;+>03&11050'*(2,84)'(
4**,47*)6E(>)>4'*(0*(;0(G243)*+9(

K'(4.107*(.2113+50'*4),0(.2,(30(134'(1,&H,4554*)G20(4(+*+(&8.0,>+(42(*,4>0,.(
;0( 70.( +*2;0.( ;0( 74.9( d3( ./4H)*( ;0( 34(5).0( 0'(j2>,0E( 34( 64R&'( ;/4..05830,( &2(
'&'E(30.(;)>0,.(1,&H,4550.(;4'.(2'(.023(>&32509(A4(54F&,)*+(;0.(74.(051)30'*(
30.(1,&H,4550.E(30.(2'.(42?;0..2.(;0.(42*,0.9(A0(1,&F0*(T0(s&**0,;45(G2)(0.*(
G243)6)+( ;0( >)330( >0,*)7430E( 64)*( ;0(5-50( 0'*,0( 30( .&730( 0*( 30.( *&2,.( G2)( 30( 7&5?
1&.0'*9(T4'.(*&2*0.(30.(,+43).4*)&'.(4'43<.+0.E( 34(7&51&.)*)&'(1,&H,4554*)G20(
;2(')>042(0'(3)0'(4>07(34(,20(F&20(2'(,L30()51&,*4'*(1&2,(3)0,(30(&2(30.(8M*)50'*.(
B( 3/0.1470(1283)7(0*(42(7&'*0@*0(4>&).)'4'*9(A0(74.( 3<&''4).(1,&1&.0(2'0(42*,0(
411,&7=0(1&2,( *,4)*0,( 34(5)@)*+( 6&'7*)&''03309(`330( 0.*( 10,701*)830(B( 3/+7=0330( ;0(
3/n3&*(54).(30.(6&'7*)&'.(.&'*(.+14,+0.(B(3/+7=0330(;2(8M*)50'*9(

SynthË se

P"O



P"P

])H9('^[O(_(H,41=)G20.(;0.(46607*4*)&'.
i)550,=2).

v43Y8,0)*0

T0(s&**0,;45



d3( 0'( >4(;0(5-50(1&2,( 34(5)@)*+( .&7)430E( ;4'.( 3/n3&*(:Q('&2.( ,0*,&2>&'.( *&2*0.(
30.(*,4'7=0.(;0(34(1&1234*)&'(54).(0330.(&'*(+*+(.+14,+0.(14,(8M*)50'*9(K'0(;0.(
,4).&'.(+>&G2+0.(1&2,(70**0(.+14,4*)&'(0.*(34(.)513)6)74*)&'(;0.(&1+,4*)&'.(6)'4'?
7)D,0.9(:(s&**0,;45E( 34(5)@)*+(.&7)430('/4(14.(+*+( )'*+H,+0(;4'.( 30.(;02@( ,+43)?
.4*)&'.(4'43<.+0.(+H43050'*(1&2,(;0.(G20.*)&'.(;0(6)'4'7050'*9(A0.(+*2;0.(;0(
74.(.2)..0.()'*DH,0'*(2'0(H,4';0(5)@)*+(.&7)430(0*(7034(0.*(4..2,+50'*(;t(B(3/)5?
13)74*)&'(7)*&<0''0(&8.0,>+09(A4(a2)..0(.05830(-*,0(0'(4>4'70(4>07(30.('&*)&'.(
;0(14,*4H0E(;0(.&3);4,)*+(0*(;0(14,*)7)14*)&'9(I0.('&*)&'.()'6320'*(;),07*050'*(30(
*,4>4)3(;0(3/4,7=)*07*0(G2)(;&)*(;+6)'),(;0('&2>042@(74;,0.(;0(>)0(0*(4)'.)(1&2>&),(
0@1+,)50'*0,(;0('&2>0330.(*<1&3&H)0.(./4;41*4'*(42@(2.4H0.(0*(42@(2.4H0,.9

`'(&8.0,>4'*(30.(1=&*&.(4+,)0''0.(G2)()332.*,0'*(2'0(14,*)0(;0.(2.4H0.(;0(1,&@)?
5)*+(;0.(.)@(74.(;/+*2;0E('&2.('&2.( ,0*,&2>&'.(0'(1,+.0'70(;0(;02@(4**)*2;0.(
0'>0,.( 30( 7&'*0@*0( *&*43050'*( &11&.+0.9( A4( 1,05)D,0( 0.*( 2'0( &2>0,*2,0( 42(
7&'*0@*0(G2)(74,47*+,).0(0..0'*)033050'*(30.(74.(;/+*2;0(B(3/+7=0330(;2(8M*)50'*9(
I0.(,+43).4*)&'.(1,&6)*0'*(;0.(47*)>)*+.E(;0.(7&550,70.E(;0.(3&).),.(430'*&2,.(0*(
30( ;+>03&11050'*( +7&'&5)G20( 64>&,).0( 3/)5134'*4*)&'( ;0( '&2>0330.( .*,27*2,0.9(
A4( .07&';0(4**)*2;0(1,+.0'*0(2'0( 6&,50(;/)'*,&>0,.)&'(0*( ;/42*&'&5)0(;0.( 74.(
;/+*2;0(B(3/+7=0330(;2(G24,*)0,9(I0.(;0,')0,.(.05830'*(*033050'*(7&5130*.(G20(30.(
430'*&2,.('/&'*(14.(80.&)'(;/-*,0(47*)>+.9(A4(>)0(;0(G24,*)0,(0.*(8&')6)+0(H,M70(
42@('&2>0330.(47*)>)*+.(0*(7034(;&''0(2'0( )54H0(1&.)*)>0(;2( 3)029(I0**0(4**)*2;0(
;+10';(2'0(6&).(;0(132.(;2(7&'*0@*0(;4'.(30G203(+>&320'*(70.(.)@(,+43).4*)&'.9

P"N



P"Q

])H9('^[P(_(H,41=)G20.(;0.(46607*4*)&'.
q0,Y.>)0,*03

p2'J)Y0,(:,043

I&'6320'70(dd(n3&*(:Q



P"!

5. les pr È s-de-vidy



P""



C
A/&11&,*2')*+(;0(7=&).),(2'(.)*0(1&2,(34(,+43).4*)&'(;/2'(1,&F0*('0(.0(1,+.0'*0(14.(
*&2.(30.(F&2,.9(S/4)(;&'7(7=0,7=+(2'(.)*0(1&2>4'*(./477&,;0,(4>07(2'(;+>03&110?
50'*(2,84)'(523*)6&'7*)&''039(A/051347050'*(7=&).)(;0>4)*(&66,),(2'(1&*0'*)03(;0(
;0'.)6)74*)&'( )51&,*4'*E(.0(1,-*0,(B(2'0( )'*+H,4*)&'(;0( 34(523*)6&'7*)&''43)*+E(.0(
*,&2>0,(;4'.(2'(5)3)02(2,84)'(0*(.)(1&..)830(4>&),(;0.(7&''0@)&'.(42@(*,4'.1&,*.(
1283)7.(1&2,(.0(3)0,(B(2'(70'*,0?>)3309(`'(4<4'*(H,4';)E('&'(3&)'(;0(34(,+H)&'(342?
.4''&).0E( F0(50( .2).( *&2*( '4*2,033050'*( *&2,'+( >0,.( 30( 7=06?3)02( ;2( 74'*&'( ;0(
u42;(1&2,(*,&2>0,(2'(051347050'*(,+1&';4'*(B(70.(G203G20.(7,)*D,0.9

A4(>)330(;0(A42.4''0(0.*( *,D.(4**,47*)>0(0*(0330(0.*(;+6)')0(7&550( 34(!D50(>)330(
;0(a2)..0( H,M70( B( .&'( '&58,0( ;/=48)*4'*.9( A4( >)330( F&20( 2'( ,L30( )51&,*4'*( .2,(
3/4,7( 3+54')G20E( 0330( 47720)330( ;0( '&58,02.0.( 0'*,01,).0.(523*)'4*)&'430.E( ;0.(
70'*,0.( ;0( ,07=0,7=0.( 0*( ;0( 6&,54*)&'( 5&';)43050'*( ,07&''2.( 4)'.)( G20( ;0.(
)'.*)*2*)&'.('4*)&'430.(0*()'*0,'4*)&'430.(G2)(32)(10,50**0'*(;/477,&n*,0(.4(>).)8)3)*+(
0*(.&'(;<'45).509(T012).(P\\!E(A42.4''0(0.*(&66)7)033050'*(;0>0'20(34(741)*430(
&3<51)G20(54).(0330(&66,0(8)0'(132.(0'7&,09(

A0.(342.4''&).(1,&6)*0'*(*&2*(42(3&'H(;0(3/4''+0(;/2'(14'&,454(0@701*)&''03(.2,(
30(A+54'(0*(30.(:310.9(A4(*&1&H,41=)0(4(64)*(G20(34(>)330(./0.*(;+>03&11+0(42*&2,(
;0(132.)02,.(70'*,0.E(&66,4'*(4)'.)(2'0(523*)*2;0(;/0.1470.E(;/458)4'70.(0*(;/4*?
*,47*)&'.(42@(;)>0,.(G24,*)0,.(7&51&.4'*(A42.4''09(T/2'(1&)'*(;0(>20(4,7=)*07?
*2,43E( 30( 7=06?3)02( ;2( 74'*&'( ;0( u42;( 8+'+6)7)0( ;/2'( ,)7=0( 14*,)5&)'0( 8M*)9( A0.(
42*&,)*+.(342.4''&).0.(>0)330'*(4**0'*)>050'*(B(34(7&'.0,>4*)&'(;0(70(;0,')0,(54).(
)3.(50**0'*(+H43050'*(*&2*(0'(j2>,0(1&2,(;+>03&110,(34(>)330(0*(4)'.)(54)'*0'),(2'(
74;,0(0*(2'0(G243)*+(;0(>)0(&1*)54309(

:6)'(;0(,0';,0(1&..)830(70(;+>03&11050'*E(34(>)330(;0(A42.4''0(134')6)0(0*(,+43).0(
0'(14,*)0(30(1,&F0*(b(%+*45&,1=&.0(c(1&2,(,+1&';,0(42@(80.&)'.(0*(42@(4**0'*0.(
;0(34(1&1234*)&'9(A0.(Z,+.?;0?u);<(.&'*(;+6)').(7&550(3/2'(;0.(.)@(.)*0.(54F02,.(
;0(52*4*)&'(2,84)'09(`'(NOP$E(34(>)330(4(&,H4').+(2'(54';4*(;/+*2;0.(14,433D30.(
46)'(;/&8*0'),(;0.(.&32*)&'.(1&2,(30(;+>03&11050'*(;2(.)*0(0'(G20.*)&'9(K'0(4'?
'+0(132.(*4,;E(34(>)330(4(1,+.0'*+(30(.7=+54(;),07*02,(;0.(Z,+.?;0?u);<E(B(34(.2)*0(
;0(G2&)(0330(4(1,+>2(3/&,H4').4*)&'(;/2'(7&'7&2,.(;/4,7=)*07*2,0(0'(NONP9
(
%&'(7=&)@(./0.*(;&'7(1&,*+(.2,(70(.)*0(G2)(0.*(0'(7&2,.(;0(;+>03&11050'*(0*(G2)(
7&51&,*0( 2'( 8&'( '&58,0( ;0( ;)66)723*+.( 1&2>4'*( -*,0( ,+.&320.( 42( *,4>0,.( ;/2'(
*,4>4)3(;0(%4.*0,9((

Choix du site

P"#



P"$

])H9('^[N(_(4'7)0''0(466)7=0(*&2,).*)G20(342.4''&).0



pPrÈ sentation

P"[

Situation & mobilit È

A0.(Z,+.?;0?u);<(.0( *,&2>0'*(.2,( 30( *0,,)*&),0( 342.4''&).E(B( 34( 3)5)*0(a2;?l20.*(
;0(34(>)3309(A0(.)*0(.0(.)*20(;4'.(2'(.07*02,(.*,4*+H)G20(0'*,0( 30.(=42*0.(+7&30.(
kKVdA(0*(`Z]AmE(30(G24,*)0,(;0(34(e&2,;&''0**0(0*(7032)(;2(7=05)'(;0.(a483&'.9(
A/051347050'*( ;0.( Z,+.?;0?u);<(54,G20( 3/0'*,+0( ;0( 34( >)330( ;0( A42.4''09( T0(
'&58,02@(4@0.(;0(7&552')74*)&'.(8&,;0'*(30(.)*0(0'(1,&>0'4'70(;0(34(,+H)&'(;0(
3/l20.*?342.4''&).(ka4)'*?a231)70E(`72830'.E(I=4>4''0.?1,D.?s0'0'.E(s0'0'.m9(
A/2'(;0(70.(4@0.(0.*(30(*,&'R&'(42*&,&2*)0,(3)4'*(30(,&';?1&)'*(;0(34(%434;)D,0(B(
3/+7=4'H02,(42*&,&2*)0,(;/`72830'.9(I0(*,&'R&'(1,)>0(34(14,70330(;/2'(477D.(;),07*(
42(Z4,7( A&2).(e&2,H0*( 0*( 42@( ,)>0.( ;2( A47( A+54'9( A0.(Z,+.?;0?u);<( +>&320'*(
;4'.(2'(0'>),&''050'*(0'(130)'0(52*4*)&'E(7&550(14,(0@05130( 30(;+>03&110?
50'*(;2(134'(;0(G24,*)0,(b(`'(T&,)H'<(c(B(3/&20.*(;2(.)*0(&2(0'7&,0(30(1,&F0*(;0(
%4330<(132.(42('&,;9(

A0( 1+,)5D*,0( ;/+*2;0( ./+*0';( .2,( 2'( 102(132.( ;0( \O/OOO5N9( A4( *&1&H,41=)0( ;2(
*0,,4)'(0.*(0'(3+HD,0(10'*09(K'0(;)66+,0'70(;/0'>),&'(PN5(.+14,0(30(1&)'*(=42*(42(
'&,;?0.*(;0( 34(14,70330(0*( 30(1&)'*(84.(42(.2;?&20.*9(A0(.)*0(8+'+6)7)0(;0(;+H4?
H050'*.(>).203.(.2,(30.(:310.(0*(.2,(34(>+H+*4*)&'(;2(Z4,7(A&2).(e&2,H0*9(%4).()3(
64)*(+H43050'*(6470(B(;0.('2).4'70.()51&,*4'*0.E(7&550(3/42*&,&2*0(0*(34(ai`Z(
;0(u);<9(

A0.()'6,4.*,27*2,0.(,&2*)D,0.('0(54'G20'*(14.(42@(48&,;.(;2(.)*0(54).(0330.(7&5?
13)G20'*( 30.(;+1347050'*.(64>&,).4'*( 34(5&8)3)*+(;&2709(A0.(;)>0,.(G24,*)0,.(G2)(
7&51&.0'*(30(.07*02,(.&'*(;&'7(,03)+.(;0(64R&'()'4;+G24*0E(;0(132.(30(*,47+(;0.(
1).*0.(7<734830.(0*(;0.(*,&**&),.(.&'*()'7&5130*.9(A0.(Z,+.?;0?u);<(1,&6)*0'*(;/2'0(
8&''0(7&''0@)&'(42(,+.042(;0.(*,4'.1&,*.(1283)7.(4>07(3/4,,-*(e&2,;&''0**0(G2)(
,0H,&210(;02@(3)H'0.(;0(82.(0*(30(5+*,&(%P9(T012).(70(1&)'*E( )3(0.*(1&..)830(;0(
.0(,0';,0(B(%&,H0.(4>07(34(3)H'0(%eI($OP(0'(14..4'*(;0>4'*(30.(=42*0.(+7&30.E(
;0(.0(;+13470,(B(l27=<(4>07(34(3)H'0(N!(;0.(iA(&2(;0(,433)0,(34(H4,0(I]](;0(s0?
'0'.(&2(30(]3&'(4>07(34(3)H'0(;2(%P9(:2('&,;?0.*(;0(34(14,70330E(.2,(34(,&2*0(;0(
I=4>4''0.(.0(*,&2>0(2'(42*,0(4,,-*(;0(82.(ka483&'.m(G2)(0.*(;0..0,>)(14,(34(3)H'0(
N"(0*(G2)( ,03)0(s0'0'.(B(Z233<9(T4'.( 30.(4''+0.(B(>0'),E( 30.( *,4'.1&,*.(1283)7.(
342.4''&).(0'>).4H0'*(;/+*&660,( 3/&66,0(0*( 34(74147)*+(;0.( *,4'.1&,*.(0'(7&552'(
;4'.(70(.07*02,(46)'(;0(64>&,).0,(70(*<10(;0(5&8)3)*+9



P"\

])H9('^[Q(_(1=&*&(4+,)0''0()332.*,4'*(30(7&'*0@*0(k.&2,70(;0(3/)54H0(;0(6&';(_(C&&H30(`4,*=(Z,&m

CIO

Parc Louis Bourget

Sablons

Malley

Unil cimeti Ë re du 
Bois-de-Vaux

STEP

Bourdonnette

Etablissement 
horticole



P#O

Histoire

`'(.0(*,&2>4'*(B(1,&@)5)*+(;0(u);<(0*(;0.(,2)'0.(H433&?,&54)'0.(;2(>)72.(;0(A&2?
.&''4E()3(0.*(647)3050'*(0'>).4H04830(G20(30(.07*02,(;0.(Z,+.?;0?u);<(4)*(+*+(4')?
5+(F2.G2/42(5)3)02(;2(QD50(.)D730(41,D.(SI9(TD.(3&,.E(30(;+>03&11050'*(;0(34(>)330(
;0(A42.4''0(./0.*(64)*(.2,(34(7&33)'0(;0(34(I)*+(1&2,(.0(1,&*+H0,(;0.(0'>4=)..02,.(
H0,54')G20.9(A0(.)*0(10,;(;&'7(;0( 3/)51&,*4'70(0*(0.*(0..0'*)033050'*(2*)3).+(B(
;0.(6)'.(4H,)7&30.(F2.G2/0'(NOPOE(&f(30.(F4,;)'.(645)3)42@(G2)(&77210'*(30(.)*0(.&'*(
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;+82*(;2(NOD50(.)D730E( 34(>)330(;0(A42.4''0(0.*(&83)H+0(;0(134')6)0,(2'('&2>042(
7=451(;2(,01&.9(A0(.)*0(;2(e&).?;0?u42@(0.*(7=&).)(14,(34(>)330(0*()3.(&,H4').0'*(
2'(7&'7&2,.(1&2,(3/+348&,4*)&'(;2(7)50*)D,09(A4(1,&1&.)*)&'(;/:31=&'.0(A4>0,,)D,0(
0.*(,0*0'209(A/4,7=)*07*0(H0'0>&).(0.*(+H43050'*(7&''2(1&2,(;/42*,0.(,+43).4*)&'.(
0583+54*)G20.(B(A42.4''0E( 7&550( 30(i,)82'43( 6+;+,43( &2( 34(i&2,(e03?:),9( A0.(
*,4>42@(1&2,(30(7)50*)D,0(;+82*0'*(0'(P\NN(0*(.0(*0,5)'0'*(0'(P\"P9(A0(1,&F0*(0.*(
8)0'(132.(G2/2'(.)5130(7)50*)D,0E()3(./4H)*(8)0'(.t,(;/2'(3)02(;0(,0720)33050'*(54).(
)3(4(+H43050'*(+*+(10'.+(0*(,+43).+(7&550(2'(14,7(1283)79(A0.(7=05)'050'*.E(30(
F02(;0(*0,,4..0.E(;0(.<5+*,)0.(0*( 34(7&51&.)*)&'(>+H+*430(6&'*(G20(70(7)50*)D,0(
2')G20(0.*(734..+(B(3/)'>0'*4),0(74'*&'43(;0.(5&'250'*.(=).*&,)G20.(0*(.2,(34(3).*0(
;0.(F4,;)'.(=).*&,)G20.(dIl%la9



P$$

])H9('^\N(_(7)50*)D,0(;2(e&).?;0?u42@



P$[

A0(;+>03&11050'*(2,84)'(;0.(Z,+.?;0?u);<(4(80.&)'(;0(.&32*)&'.('&2>0330.(1&2,(
3/45+'4H050'*(0*( 34(.)513)6)74*)&'(;0.(>&)0.(;0(7&552')74*)&'.(4**0'4'*0.(42(
.)*0(;0(1,&F0*E(46)'(;0(.&,*),(34(14,70330(;0(.&'().&3050'*9(I0**0(;+54,7=0(10,50*?
*,4(;0('&20,(2'(3)0'(0'*,0(30.(;)66+,0'*.(G24,*)0,.(.0(*,&2>4'*(;4'.(30(.07*02,(4>07(
3/45+'4H050'*( ;/)'6,4.*,27*2,0.( 64>&,).4'*( 34( 5&8)3)*+( ;&2709( A/4**,47*)>)*+( ;0.(
Z,+.?;0?u);<(;+10';(6&,*050'*(;0.(7&''0@)&'.(0'>).4H04830.(4>07(30.(430'*&2,.(
54).(42..)(4>07(2'(1+,)5D*,0(132.( 34,H0E(7&550(14,(0@05130(2'0( 3)4).&'(4>07(
30(G24,*)0,(;0(%4330<9(K'0(7&''0@)&'(0'*,0(34(14,70330(;0(1,&F0*(0*(30(14,7(A&2).(
e&2,H0*(.0,4)*(2'0(H,4';0(132.?>43209(Z&2,(70(64),0E(2'0(,+630@)&'(.2,(30(;0,')0,(
*,&'R&'(42*&,&2*)0,(50'4'*(B(34(.&,*)0(A42.4''0?.2;(;0>,4(-*,0(64)*09(T0(132.E(70*(
4@0(42*&,&2*)0,(1,&>&G20(;/)51&,*4'*0.('2).4'70.E( *&2*(7&550(30.( )'.*4334*)&'.(
47*20330.(;0( 34(ai`Z9(K'0( 6&).( ,07&2>0,*0E( )3( 642;,4( >0)330,( B( .&'( )'*+H,4*)&'( .)(
2'0(3)4).&'(0'*,0(30.(Z,+.?;0?u);<(0*(30(14,7(A&2).(e&2,H0*(>0'4)*(B(-*,0(,+43).+09

A4( 14,70330( ;0( 1,&F0*( .0( *,&2>0( .2,( 2'( 051347050'*( .*,4*+H)G20E( B( 3/0'*,+0( ;0(
34(>)3309(A0(.)*0(4(80.&)'(;0(.0(*,&2>0,(2'0( );0'*)*+(0*(4)'.)(;0>0'),(2'('&2>042(
,01D,0(2,84)'(;4'.(34(>)330(0*(2'0()7L'0(1&2,(30(G24,*)0,9

A/0'F02(1,)'7)143(.2,(70(.)*0(0.*(;0(1,&1&.0,(2'('&2>042(G24,*)0,()'*+H,4'*(34(523?
*)6&'7*)&''43)*+9(A4(;0'.)6)74*)&'()51&,*4'*0(G2)(0'(;+7&230(10,50**,4(;/47720)33),(
;0('&2>042@(=48)*4'*.(0*(*,4>4)3302,.(;4'.(2'(0'>),&''050'*(2,84)'(;0(G243)*+9(
A4(5)@)*+(1,&H,4554*)G20(1,&F0*+0(42,4(34(*M7=0(;/)'*0'.)6)0,(30.(+>+'050'*.(;2(
G2&*);)0'(46)'(;/&8*0'),(2'(5&,7042(;0(>)330(47*)6(B(*&2*0(=02,0(;0(34(F&2,'+0E(*&2*(
0'(>0)334'*(B(34(7&=48)*4*)&'(;0.(;)>0,.0.(46607*4*)&'.9(A4(1,&1&.)*)&'(1,&H,4554?
*)G20(;0>,4(+H43050'*(*0'),(7&51*0(;0.()'*+,-*.(;0.(=48)*4'*.(;+FB(1,+.0'*.(;4'.(
70(.07*02,9(A/)'*+H,4*)&'(;0(*&2*0.(30.(734..0.(.&7)430.(0*(;0(*&2*0.(30.(*,4'7=0.(
;/MH0.( F&20,4(+H43050'*(2'(,L30( )51&,*4'*(;4'.( 30(;+>03&11050'*(;2(.)*09(A0.(
0.1470.(0@*+,)02,.(1283)7.E(.05)?1283)7.(&2(1,)>+.(G2)(477&514H'0,&'*(30(1,&F0*(
;0(;0'.)6)74*)&'(;2(.)*0(;0>,&'*(1,&1&.0,(2'0(70,*4)'0(;)>0,.)*+(0*(2'0(458)4'70(
>+H+*430( ,0';4'*( 30.( .&3.( 10,5+4830.9( A0.( 7&''0@)&'.( 42@( *,4'.1&,*.( 1283)7.(
+*4'*( 1,+0@).*4'*0.E( )3( 642;,4( >0)330,( B( >43&,).0,( 302,.( 4770..)8)3)*+.9( `'( 0'7&2?
,4H04'*(34(7&552'42*+(B(2*)3).0,(30.(*,4'.1&,*.(0'(7&552'E()3(0.*(0'>).4H04830(
;0(,+;2),0(3/2*)3).4*)&'(;0.(>+=)7230.(1,)>+.(0*(4)'.)(30('&58,0(;0(13470.(;0(14,7(
'+70..4),0.9(`'(132.(;0(3/)'*+H,4*)&'(;0.(4.107*.(;0(34(523*)6&'7*)&''43)*+(&66,4'*(
2'(74;,0(;0(>)0(;0(G243)*+E()3(>4(;0(.&)(G20(30(1,&F0*(;+>03&11+(.2,(70(.)*0(,+1&';(
42@(1,)'7)10.(;0(;2,48)3)*+9(

BBesoins & enjeux du site



P$\

])H9('^\Q(_(>20(.2,(30(.)*0E(3/42*&,&2*0(0*(34(ai`Z



P[O

A0(1,+.0'*(1,&H,4550(0.*(+348&,+(0'(,+1&'.0(42@(80.&)'.(0*(42@(0'F02@(;+7,)*.(
1,+7+;0550'*9(d3(7&'.*)*20(2'0(84.0(1&2,(30(*,4>4)3(;0(%4.*0,(54).()3(;0>,4(-*,0(
4;41*+E(1,+7).+(0*(;+>03&11+(1&2,(3/+348&,4*)&'(;2(1,&F0*9

A4(>)330(;0(A42.4''0(7&51*0(.2,(30(;+>03&11050'*(;2(.)*0(;0.(Z,+.?;0?u);<(1&2,(
42H50'*0,( 3/&66,0( 0*( 3/4770..)8)3)*+( 1&2,( *&2.( 42@( 3&H050'*.9( I/0.*( 1&2,G2&)( 30(
1,&H,4550(.0(7&51&.0(0'(H,4';0(14,*)0(;0( 3&H050'*.(7&3307*)6.9(K'(+G2)3)8,0(
;0>,4( -*,0( *,&2>+( 0'*,0( 30.( 3&H050'*.( .28>0'*)&''+.E( 1,&*+H+.E( ,+H23+.( &2( ;0(
54,7=+( 3)8,0( 46)'( ;0( 1&2>&),( )'*+H,0,( *&2*0.( 30.( 734..0.( .&7)430.9( d3( 0'( >4( ;0(
5-50(1&2,(30.(*<1&3&H)0.(G2)(.0,&'*(;+>03&11+0.9(`330.(;0>,&'*(1&2>&),(47720)33),(
30.(7+3)84*4),0.E(30.(645)330.E(30.(F02'0.(0*(30.(5&)'.(F02'0.9(:2(>2(;0(34(1,&@)5)*+(
;2(74512.(;0.(=42*0.(+7&30.E(2'0(14,*)0(;0.(3&H050'*.(;0>,&'*(1&2>&),(47720)3?
3),(;0.(+*2;)4'*.(54).( 30(82*('/0.*(14.(;0(;+>03&110,(2'0(7)*+(0.*2;)4'*)'09(A0.(
.0')&,.('0(.0,&'*(14.(&283)+.(0*()3.(;).1&.0,&'*(;/4114,*050'*.(+>&32*)6.(&2(;/2'(
+*483)..050'*(5+;)7&?.&7)439

A/051347050'*(.*,4*+H)G20(;2(.)*0(0*( .&'(0@70330'*( ,477&,;050'*(42@(;)>0,.0.(
>&)0.(;0(7&552')74*)&'.(10,50**0'*(;/)'*+H,0,(42(1,&H,4550E(;0.(0.1470.(1&2,(
30.(47*)>)*+.(;2(.07*02,(*0,*)4),0(54).(+H43050'*(;0(1,+>&),(G203G20.(3&742@(1&2,(
30( .07*02,( .07&';4),09(I0.( 0.1470.( ;0>,&'*( -*,0( .)( 1&..)830( 630@)830.( 0*( 4;41?
*4830.( 46)'( ;0( 1&2>&),( 47720)33),( ;0.( 10*)*0.E(5&<0''0.( 0*( H,4';0.( 0'*,01,).0.(
;4'.(70('&2>042(5&,7042(;0(>)3309

:6)'(;/47*)>0,(0*(;/4')50,( 30(.)*0E(;0('&58,02@(7&550,70.(.&'*(1,+>2.9(A0(82*(
'/0.*(14.(;0(;&''0,(2'(74,47*D,0(7&550,7)43(54).(;0(7,+0,(;0.('&2>042@(1&)'*.(
;0(,0'7&'*,09(A0(1,&H,4550(1,+>&)*(;0.(0.1470.(;0(3&).),.E(;0.(84,.E(;0.(746+.E(
;0.(,0.*42,4'*.(0*(;0.(8&2*)G20.(>0';4'*(;0.(1,&;2)*.(3&742@9(Z&2,(54)'*0'),(2'(
3)0'(4>07( 3/&77214*)&'(0*( 3/46607*4*)&'(14..+0(;2( 3)02E(2'(54,7=+(10,54'0'*(;0(
3+H250.(0*(;0(6,2)*.()'*+H,0,4(30(.)*09(d3(0.*(0'>).4H04830(G20(70(;0,')0,(.&)*(H+,+(
14,(34(7&552'42*+9

A0(1,&H,4550(.0(7&51&.0(;/2'(52.+09(:2(>2(;0(34(.28.*4'70(4,7=+&3&H)G20(.0(
*,&2>4'*(.2,(0*(42@(430'*&2,.(;2(.)*0E()3(1&2,,4(>0'),(&66,),(;0.(0.1470.(;/0@1&.)?
*)&'(.2113+50'*4),0.E(0'(7&513+50'*(42(52.+0(s&54)'(0*(42(52.+0(74'*&'43(
;/4,7=+&3&H)0(0*(;/=).*&),0(.0(*,&2>4'*(42(Z434).(;0(s25)'09(T0.(4*03)0,.(0*(;0.(
348&,4*&),0.(1&2,(30.(4,7=+&3&H20.(>)0''0'*(7&513+*0,(3/0.1470(52.+439(

PProgramme



P[P

:>07( 3/4,,)>+0(;0('&2>042@(=48)*4'*.(0*(2'0(;0'.)6)74*)&'(;2(.07*02,E( )3(0.*('+?
70..4),0(;0(1,+>&),(2'0('&2>0330()'6,4.*,27*2,0(.7&34),09(I0**0(;0,')D,0(.0(7&5?
1&.0,4(;0(.4330.(;0(734..0.(0*(;/2'0()'.*4334*)&'(.1&,*)>09(A4(134')6)74*)&'(;/2'0(
7,D7=0('/0.*(14.('+70..4),0(74,( 3/&66,0(42@(430'*&2,.(0.*(.266).4'*09(:6)'(;0( 3)0,(
2'(102(132.(0*(64),0()'*0,4H),(30.(Z,+.?;0?u);<(4>07(30(74512.(2')>0,.)*4),0E()3(0.*(
+H43050'*(1,+>2(34(,+43).4*)&'(;0(.4330.(;0(7&2,.E(;/4*03)0,.(&2(;0(348&,4*&),0.9

A0.(0.1470.(0@*+,)02,.(;0>,&'*(7&'7)3)0,(30.(;)>0,.(2.4H0,.(;0(34(5&8)3)*+(;&270E(
-*,0(632);0.E(10,5+4830.(0*(;)>0,.)6)+.9(A0(.)*0(47*203(.0(7&51&.4'*(;/2'(14,Y)'H(
Z}s4)3E(2'0(.&32*)&'(;0>,4(-*,0(*,&2>+0(1&2,(5)')5).0,(3/)5147*(;0.(>+=)7230.(0*(
;0(302,.(.*4*)&''050'*.9



P[N

6. conclusion



P[Q



P[!

A/4''&'70( ;/2'0( 42H50'*4*)&'( 7,&)..4'*0( ;0( 34( 1&1234*)&'E( 30.( +74,*.( .&7)42@(
*&2F&2,.( 132.( H,4';.( 0*( 30( ;+,DH3050'*( 73)54*)G20( '&2.( &83)H0'*( B( ,010'.0,( 34(
54')D,0( ;0( 648,)G20,( '&.( >)330.( 0*( ;/<( >)>,09( d3( ./4H)*( ;/2'0( 134')6)74*)&'( ;2( *0,?
,)*&),0( B( 3&'H( *0,50E( &f( )3( 0.*( '+70..4),0( ;/4'*)7)10,( 30.( 80.&)'.( 0*( 30.( 2.4H0.(
0'7&,0(47*2033050'*( )'7&''2.(46)'( ;0(1&2>&),( H4,4'*),( 42@(H+'+,4*)&'.(B( >0'),(
2'0(G243)*+(0*(2'0(7&';)*)&'(;0(>)0(42(5)')525(+G2)>430'*0(B(34('L*,09(Z&2,.2)>,0(
2'(;+>03&11050'*(2,84)'(5&'&6&'7*)&''03('0(10,50*(14.(;0(H4,4'*),(0*(;/45+?
3)&,0,( 34(.)*24*)&'(;0.(>)330.9(I034(1,&>&G20(5-50( 3/0660*( )'>0,.0(0'(4770'*24'*(
30.(+74,*.(.&7)42@(0*(0'(42H50'*4'*(30(80.&)'(;0(;+1347050'*9(A4(5&'&6&'7*)&'?
'43)*+(0.*( )'4;41*+0(;2(1&)'*(;0(>20(;2(;+>03&11050'*(;2,4830(0*(0330(54'G20(
6&,*050'*(;/4**,47*)>)*+9(A/42*&'&5)0(0*(34(,0.1&'.48)3)*+(3+H2+0.(42@(7&552'0.(
0*( 42@(>)330.(;0(;+>03&110,( 302,.(1,&1,0.( *0,,)*&),0.E( '&2.(45D'0'*(42F&2,;/=2)(
B(4>&),(2'(*)..2(2,84)'(6,4H50'*+(14,(46607*4*)&'E(70(G2)(4(6&,*050'*(7&'*,)82+(B(
3/+*43050'*(2,84)'(;0.(;0,')D,0.(;+70'')0.9(A4(1,).0(;0(7&'.7)0'70(;/2'0(54?
F02,0(14,*)0( ;0( 34( 1&1234*)&'(4)'.)( G20( 30.(;0,')0,.( 7=&)@( 1&3)*)G20.(&'*(5).( 6)'(
42(5)*4H0(;2( *0,,)*&),0( 0'(a2)..09( A0.( >)330.( .0( *,&2>0'*( ;&'7( 7&'6,&'*+0.( 42@(
;+6).(;/47720)33),(2'('&58,0(7,&)..4'*(;0('&2>042@(=48)*4'*.E(;0(;0'.)6)0,(30(*)..2(
2,84)'(>0,.( 3/)'*+,)02,E( .4'.('+H3)H0,( 3/0@).*4'*E(0'(54)'*0'4'*(&2(0'(45+3)&,4'*(
34(G243)*+(;0(>)0(;0(34(1&1234*)&'9(A/)'*,&;27*)&'(&2(34(,+)'*,&;27*)&'(;0(34(523*)?
6&'7*)&''43)*+(;4'.(30(*)..2(2,84)'(.05830(-*,0(34(,+1&'.0(4;+G24*0(1&2,(7&'7)3)0,(
70.(;+6).9(`'(132.(;0(7034E(34(523*)6&'7*)&''43)*+(.0(;0..)'0(102(B(102(7&550(30(
>07*02,(;2(;+>03&11050'*(4,7=)*07*2,43(0*(2,84)'(B(.2)>,0(42(NPD50( .)D730(1&2,(
&8*0'),(;0.(>)330.(&f()3(64)*(8&'(>)>,09

`'(+348&,4'*(70(5+5&),0(;0(%4.*0,E(F/4)(7=0,7=+(G203.(+*4)0'*(30.(4>4'*4H0.(;0(
34(523*)6&'7*)&''43)*+(1&2,(30(;+>03&11050'*(;0.(>)330.9(A0.(,07=0,7=0.(50'+0.(
.2,(30.(14,45D*,0.(&'*(64)*(,0..&,*),(2'(8&'('&58,0(;0(70.(4>4'*4H0.9(`'(50**4'*(
0'(j2>,0(34(523*)6&'7*)&''43)*+E(30.(4,7=)*07*0.(0*(30.(2,84').*0.(102>0'*(411&,*0,(
2'0(,+1&'.0(4**,4<4'*0(0*(130)'0(;0(G243)*+(1&2,(;0'.)6)0,(30(*)..2(2,84)'9(a03&'(
5&)(34(;)>0,.)*+(G2)(0'(;+7&230(0.*(8+'+6)G20(1&2,(,0>43&,).0,(2'(0'>),&''050'*(
8M*)(5&'&6&'7*)&''03(1&2,(42*4'*(G20(70(;0,')0,(&66,0(2'0(.28.*4'70(.266).45?
50'*(8M*)0(0*(10213+0(1&2,(-*,0(4**,4<4'*0(0*(;<'45)G209(A4(523*)6&'7*)&''43)*+(
.0(;+>03&110,4(14,(7&'.+G20'*(5)02@(;4'.(2'(0'>),&''050'*(2,84)'(G20(1+,)2,?
84)'9(e)0'(G20(7034(.&)*(;0.(.2F0*.(.0'.)830.(0'(a2)..0E(34(;0'.)6)74*)&'(0*(3/45+?
'4H050'*(;2(*0,,)*&),0(.&'*()51&,*4'*.9(A0.(7=)66,0.(;+5&'*,0'*(G20(30.(1&1234?
*)&'.(./)'.*4330'*(;0(132.(0'(132.(;4'.(30.(J&'0.(2,84)'0.9(A0(;+>03&11050'*(0*(34(
8&''0(134')6)74*)&'(;0(70.(*0,,)*&),0.(.&'*(0..0'*)03.(1&2,(4..2,0,(2'(0'>),&''0?



P["

50'*(2,84)'(;0(G243)*+9(:>07(34(,+>).)&'(;0(34(3&)(6+;+,430(.2,(3/45+'4H050'*(;2(
*0,,)*&),0(kA:im(0*( 34(;0'.)6)74*)&'(>0,.( 3/)'*+,)02,(G2/)3( 642*(;&,+'4>4'*(50**,0(0'(
j2>,0E(F/0.*)50(G2/)3(.0,4)*(0'>).4H04830(;/&66,),(34(1&..)8)3)*+(42@(*)..2.(8M*).(;0(
1,0';,0(2'(102(;0(=42*02,9(d3('0(642*(14.(;+'4*2,0,(30(14<.4H0(;2(Z34*042(.2)..0(
0*(;0.(70'*,0.?>)330.(=).*&,)G20.(0'()5134'*4'*(;0.(*&2,.(B(*&2*?>4(54).(F0(10'.0(
G2/2'(;+>03&11050'*(>0,*)743(102*(0*(;&)*(-*,0(0'>).4H+(B(3/4>0'),(46)'(;/&66,),(;0.(
.&32*)&'.(&2(;0.(&1*)&'.(.2113+50'*4),0.(1&2,(;0'.)6)0,(&2()'*0'.)6)0,(3/2*)3).4*)&'(
;2(*0,,)*&),09

A/2'(;0.(7&51&.4'*.(54F02,.(;0(34(523*)6&'7*)&''43)*+(0.*(.&'(1,&H,45509(d3(0.*(
)51&,*4'*(G20(3/+348&,4*)&'(;0(70(;0,')0,(,+1&';0(42@(80.&)'.(0@1,)5+.(;4'.(2'(
7&'*0@*0(;+6)')9(A0( ,0H,&21050'*(;/46607*4*)&'.(10,50*(;0( 64>&,).0,( 30.(2.4H0.(
;0( 1,&@)5)*+( 0*( 0'(5-50( *051.( 30( ;+>03&11050'*( ;2,4830( 74,( 30.( 2*)3).4*02,.(
102>0'*(>)>,0E(*,4>4)330,E(7&'.&550,(0*(.0(;)>0,*),(;4'.(2'(.023(0*(5-50(0';,&)*(
.4'.(4>&),(80.&)'(;0(.0(;+13470,9(S0(*,&2>0()51&,*4'*(G20(30(;+>03&11050'*(;0(
34(523*)6&'7*)&''43)*+(.0(64..0(0'(7&'*0@*243).4'*(70.(&1+,4*)&'.(0*(0'(4'43<.4'*(
1,+7).+50'*( 30.(54'G20.( &2( 30.( 80.&)'.( ;/2'( .07*02,( 42( 74.( 14,( 74.( 46)'( ;0(
'0(14.(.0(,0*,&2>0,(;/)7)(2'0(;)J4)'0(;/4''+0.(4>07(;0.(G24,*)0,.(1,&1&.4'*()'?
34..483050'*(30.(5-50.(1,&H,4550.9(A4(;)>0,.)*+(;0.(1,&H,4550.(;+>03&110(
.03&'(5&)( 2'0( 132.( H,4';0( 4**,47*)>)*+( 0*( 458)4'70( 2,84)'09( `'(5)@4'*( 30.( 46?
607*4*)&'.E('&2.(&8*0'&'.(;0.(0.1470.(4')5+.(B(*&2*0(=02,0(70(G2)(411&,*0(2'(
4>4'*4H0(.2113+50'*4),0(42(;+>03&11050'*(;0.(>)330.9(`330.('0(.0(,0*,&2>0,4)0'*(
132.(4>07(;0.(G24,*)0,.(;+.0,*)G20.(B(14,*),(;/2'0(70,*4)'0(=02,09(A4(5)@)*+(1,&?
H,4554*)G20( 411&,*0( +H43050'*( 2'( 8&'( '&58,0( ;0( ;)66)723*+.( B( ,+H30,( .)( 3/&'(
>02*(H4,4'*),(2'0(7&=48)*4*)&'(.4)'0(;0.(;)>0,.(1,&H,4550.9(T4'.(30(5+5&),0E(
F/4)(48&,;+(34('&*)&'(;2(8&'(;&.4H0(G2)(,07=0,7=0(34(7&513+50'*4,)*+(0*(30.(41?
1&,*.(1&.)*)6.(B(50**,0(0'(4>4'*(0'*,0.(30.(;)>0,.0.(46607*4*)&'.9(:6)'(;0(7,+0,(2'0(
)'*0,;+10';4'70E( F/4)( &8.0,>+( G2/)3( +*4)*( '+70..4),0( ;/4>&),( 2'0( 8&''0( H0.*)&'(
0*( ,+.&32*)&'( ;0.( '2).4'70.( &774.)&''+0.( 14,( 30.( 46607*4*)&'.(54).( +H43050'*(
;/4>&),(;0.(0.1470.(;0(*,4'.)*)&'.(1,+7).9(A/4'43<.0(;0.(74.(;/+*2;0.(4(;+5&'*,+(
132.)02,.( 1&..)8)3)*+.( 1&2,( 7&51&.0,( 34(5)@)*+( 1,&H,4554*)G209( S0( *,&2>0( 132.(
)'*+,0..4'*( 30.( ,+43).4*)&'.( &f( 30( 1,&H,4550( 0.*( ,+14,*)( ;4'.( 2'( .023( >&32509(
d3(0'(,0..&,*(2'0(132.(H,4';0()'*0,47*)&'(0*(F/4)(30(.0'*)50'*(G2/2'0(*0330(,+43).4?
*)&'(4770'*20(30(,0.107*(52*203(0'*,0(30.(2*)3).4*02,.9(S/0.*)50(+H43050'*(G20(34(
5)@)*+(.&7)430(0.*(132.(066)7470(.)(0330(0.*(5).0(0'(j2>,0(;4'.(2'(5-50(>&32509(
T0(70(64)*E('&2.(+>)*&'.(3/).&3050'*(;0.(7&27=0.(.&7)430.(&2(;0.(H+'+,4*)&'.(0*(
'&2.(4>&'.(34(1&..)8)3)*+(;/)'*0'.)6)0,(30.(,411&,*.(=254)'.E(30.(3)0'.(.&7)42@E(34(



P[#

.&3);4,)*+(0*( 3/&2>0,*2,0(;/0.1,)*9(S0(.2).(7&'.7)0'*(G20( 34( ,+43)*+(+7&'&5)G20(0*(
30.(1&)'*.(;/)'*+,-*.(;)>0,H0'*.(;0.(;)66+,0'*.(47*02,.(;/2'0(,+43).4*)&'(523*)6&'7?
*)&''0330(1,0''0'*( 647)3050'*( 30(;0..2.(.2,(2'(&8F07*)6(.&7)43(7&552'9(A4(1&.?
.)8)3)*+(;0(,+2'),(30.(7&552'42*+.(42(*,4>0,.(;0(34(523*)6&'7*)&''43)*+(0.*E(.03&'(
5&)E(2'(4>4'*4H0('&'('+H3)H04830(1&2,(30(;+>03&11050'*(;0.(>)330.(46)'(;0(3)5)*0,(
3/058&2,H0&).050'*(;2( *)..2(2,84)'(0*(8+'+6)7)0,(;0( 3&H050'*.(1&2,( *&2*0.( 30.(
734..0.(.&7)430.(0*(*&2*0.(30.(H+'+,4*)&'.9

A4(5).0(0'(j2>,0(;0(34(523*)6&'7*)&''43)*+(;4'.(30(;+>03&11050'*(;0.(>)330.(10,?
50*(+H43050'*(;0(,0>43&,).0,(0*(;/45+3)&,0,(3/)54H0(0*(3/+7&'&5)0(3&74309(Z&2,(70(
64),0E()3(642*(G20(30.(1,&H,4550.(.&)0'*(4**,4<4'*.E(;)>0,.)6)+.(0*(0'(3)0'(4>07(302,.(
7&'*0@*0.(54).()3(642*(+H43050'*(G20(30(*,4)*050'*(;0.(0.1470.(1283)7.(4**0'4'*.(
.&)*( ;0( G243)*+9( a03&'(5&)E( )3( 0.*( )51&,*4'*( G20( 70.( 0.1470.( 0@*+,)02,.( 0'( 3)0'(
4>07(34(523*)6&'7*)&''43)*+(.&)0'*(10,5+4830.(0*(&2>0,*.(1&2,('0(14.(;&''0,(2'0(
)54H0(&2(7,+0,(2'0(458)4'70(,0'60,5+09(V&2.(4>&'.(12(>&),(42(7&2,.(;0(3/4''+0(
+7&23+0E(3/)51&,*4'70(;0.(0.1470.(1283)7.(0*(302,.()'6320'70.(.2,(34(G243)*+(;0(>)0(
;0.(>)330.9(A0.(74.(;/+*2;0.(&'*(1,+.0'*+(;0.(.&32*)&'.(1&2,()'*0'.)6)0,(30(,411&,*(
B(34(>)330(0*(4)'.)(&8*0'),(2'(0'>),&''050'*(2,84)'(4**,47*)6E(4')5+(0*(;<'45)G209(
T0(5&'(1&)'*(;0(>20E()3(0.*(+H43050'*()51&,*4'*(;/&8.0,>0,(34(G20.*)&'(;0(34(5&?
8)3)*+(0'(;+>03&114'*(2'0(,+43).4*)&'(523*)6&'7*)&''0330(74,(30.(>)330.(.&'*(.&2>0'*(
7&'6,&'*+0.(B(;0.(1,&83D50.(;4'.( 34(H0.*)&'(;0.( 632@(;2( *,46)7(42*&5&8)309( A4(
523*)6&'7*)&''43)*+(0'7&2,4H0(30.(;+1347050'*.(B(1)0;(&2(B(>+3&(H,M70(B(34(1,&@)?
5)*+(;0.(;)>0,.(.0,>)70.9(A/2*)3).4*)&'(;0(34(>&)*2,0('/0.*(14.(2'0('+70..)*+(74,(30(
*051.(0*(34(;).*4'70(;0.(*,4F0*.(.&'*(,+;2)*.E(*&2*(7&550(3/)5147*(+7&3&H)G20(;0(
70.(10*)*.(;+1347050'*.(G2&*);)0'.9(S0(*,&2>0()51&,*4'*(;/)5134'*0,(34(523*)6&'7?
*)&''43)*+(B(1,&@)5)*+(;0.(*,4'.1&,*.(1283)7.(46)'(;0(1&2>&),(7,+0,(;0.(7&''0@)&'.(
,41);0.(4>07(30.(42*,0.(G24,*)0,.(7&51&.4'*(34(>)3309

`'(;+6)')*)6E(34(523*)6&'7*)&''43)*+(1,&1&.0(;0.(.&32*)&'.(4**,47*)>0.(1&2,(30(;+>0?
3&11050'*(;0.(>)330.(54).(F0(10'.0(G2/)3('0(642*(14.(,01,&;2),0(30.(5-50.(0,,02,.(
G20(14,(30(14..+(0'('0(F2,4'*(G20(14,(70(5&;D30(2,84)'(0*(0'(84'')..4'*(34(5&?
'&6&'7*)&''43)*+9(K'(F2.*0(+G2)3)8,0(;&)*(-*,0(*,&2>+(1&2,(&66,),(B(34(1&1234*)&'(2'(
74;,0(;0(>)0(;0(G243)*+(10,50**4'*(3/+14'&2)..050'*9



P[$

A/+348&,4*)&'(;0(70(5+5&),0(5/4(10,5).(;0(*,4)*0,(2'(.2F0*(;/47*243)*+(0*(;/411,&?
6&';),(3/2'0(;0.(,+1&'.0.(1&2>4'*(-*,0(;&''+0(1&2,(30(;+>03&11050'*(;0.(>)330.9(
:2(*,4>0,.(;0(70(*,4>4)3E(F/4)(0..4<+(;0(;+5&'*,0,(G20(34(523*)6&'7*)&''43)*+(+*4)*(
132.( G2/2'0( .)5130( 7&51&.)*)&'( ;0( 3&H050'*.E( ;0( 82,042@( 0*( ;0( 7&550,70.9(
A0.( ,07=0,7=0.( .2,( 70( *=D50(5/&'*( 10,5).( ;0( 7&51,0';,0( 30.(0'F02@(;0,,)D,0(
3/)'*+H,4*)&'(&2(34(,+)'*,&;27*)&'(;0(34(523*)6&'7*)&''43)*+(42(*)..2(2,84)'9(A0(;+>0?
3&11050'*(;0(34(14,*)0(=).*&,)G20(;2(5+5&),0(4(+*+(8+'+6)G20(1&2,(7&51,0';,0(
34(.)*24*)&'(2,84').*)G20(47*20330(;0.(>)330.(0*(4)'.)(1&2>&),(6&,5230,(0*(1,&1&.0,(
;0.(.&32*)&'.(&2(;0.(&1*)&'.(0'>).4H04830.(1&2,(302,.(;+>03&11050'*.9(A4(523?
*)6&'7*)&''43)*+(0.*(2'(.2F0*(G2)(.0(7&51&.0(;/2'0(523*)*2;0(;0(*=D50.9(S0(10'.0(
G2/2'0(H,4';0(14,*)0(;0.(1&)'*.(*,4)*+.(;4'.(30(7=41)*,0(;0.(14,45D*,0.(42,4)0'*(
12(-*,0(;+>03&11+.()';)>);2033050'*(1&2,(3/+348&,4*)&'(;/2'(5+5&),0(;0(%4.*0,9(
K'0(;0.(;)66)723*+.(3&,.(;0(34(,+;47*)&'(;0(5&'(5+5&),0(4(+*+(;0('0(14.(./+H4,0,(
;4'.(3/2'(;0(70.(.2F0*.(0*(4)'.)(10,;,0(;0(>20(30.(42*,0.(4.107*.()51&,*4'*.(;0(
34(5).0( 0'(j2>,0( ;0( 34(523*)6&'7*)&''43)*+9( S0( 10'.0( G20( 34( ,07=0,7=0( .2,( 70(
*=D50(1&2,,4)*(-*,0(1&2,.2)>)0(0'(./)'*+,0..4'*(132.(0'(;+*4)3(42@(3)0'.(0'*,0.(30.(
46607*4*)&'.(4)'.)(G2/B( 34(630@)8)3)*+(0*(B( 3/4;41*48)3)*+(;0.( 3&742@(B(47720)33),(2'0(
;)>0,.)*+(;0(1,&H,4550.9(A0.(,07=0,7=0.(*=+&,)G20.(50'+0.(;2,4'*(70(.050.*,0(
50(10,50**,&'*(;0(,+43).0,( 30( *,4>4)3(;0(%4.*0,(0*(;0(;+>03&110,(2'(1,&F0*( )'*+?
H,4'*(34(523*)6&'7*)&''43)*+(.2,(30(.)*0(;0.(Z,+.?;0?u);<(B(A42.4''09(I0(5+5&),0(
5/4(&660,*(34(1&..)8)3)*+(;/411,&6&';),(50.(7&''4)..4'70.(4,7=)*07*2,430.(0*(2,84?
').*)G20.(0*(;0(;+7&2>,),( 3/)5147*(;0( 34(523*)6&'7*)&''43)*+(B(132.)02,.(+7=0330.9(
A0.('&*)&'.(+*2;)+0.(0*( 30.(&2*)3.( *=+&,)G20.(47G2).(42( *,4>0,.(;0( 3/+348&,4*)&'(
;2(5+5&),0(;0(%4.*0,(50(.0,&'*(2*)30.(;4'.(;0( 62*2,.(1,&F0*.(42(7&2,.(;0(54(
74,,)D,0(;/4,7=)*07*09
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7. sources
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livre

:}i(s`a`:sIp(CslKZE(NONOE("O(p<8,);(e2)3;)'H.(74*43&H20(&6(*=0(4,*(&6(
5)@)'H(2.0E(+;)*)&'(_(4}*(4,7=)*07*2,0(1283).=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOP!E(i=).().(p<8,);(4'(4'43<.).(&6(5)@0;?2.0(82)3?
;)'H.E(+;)*)&'(_(4}*(4,7=)*07*2,0(1283).=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOO#E(T0'.)*<('0W(7&3307*)>0(=&2.)'HE(+;)*)&'(_(4}*(
4,7=)*07*2,0(1283).=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOPQE(PO(a*&,)0.(&6(7&3307*)>0(=&2.)'HE(+;)*)&'(_(4}*(
4,7=)*07*2,0(1283).=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOP"E(q=<(;0'.)*<(gE(+;)*)&'(_(4}*(4,7=)*07*2,0(1283)?
.=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOP#E(]&,5(w(T4*4E(+;)*)&'(_(4}*(4,7=)*07*2,0(1283)?
.=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZ(w(I:sKal(ai?SlpV(:sIpdi`IiaE(NOP$E(i=0(
&66)70(&'(*=0(C,4..E(+;)*)&'(_(4}*(4,7=)*07*2,0(1283).=0,.E(u)*&,)4?C4.*0)J

AKI:VE(S47G20.E(NOPNE(lf(>4(34(>)330(42F&2,;/=2)(g(]&,50(2,84)'0.(0*(5)@)*+.E(
+;)*)&'.(;0(34(u)330**0E(Z4,).

%:sIp:VT(e,2'&(0*(SlKT(I=,).*&1=0E(NOP!E(%d|(5)@)*+(*<1&3&H)G20(;2(3&H0?
50'*(7&3307*)6(;0(A0(I&,82.)0,(B('&.(F&2,.E(+;)*)&'(_(ZZKsE(A42.4''0

U`dTA`sE(`80,=4,;E(P\[QE(:,7=)*07*2,0(%23*)6&'7*)&''0330E(+;)*)&'(_(v4,3(v,~50,E(
a*2**H4,*

UK%iplsE(Z0*0,E(NOO[E(:*5&.1=D,0.E(+;)*)&'(_(e),Y=~2.0,E(e4.03

UK%iplsE(Z0*0,E(NOPOE(Z0'.0,(3/4,7=)*07*2,0E(+;)*)&'(_(e),Y=~2.0,E(e4.03

BBibliographie
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Revues

:}i(s`a`:sIp(CslKZE(NOO[E(4}*(QP(_(pXesdTa(dE(+;)*)&'(_(4}*(4,7=)*07*2,0(
1283).=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOO\E(4}*(QN(_(pXesdTa(ddE(+;)*)&'(_(4}*(4,7=)*07*2,0(
1283).=0,.E(u)*&,)4?C4.*0)J

:}i(s`a`:sIp(CslKZE(NOO\E(4}*(QQ?Q!(_(pXesdTa(dddE(+;)*)&'(_(4}*(4,7=)*07?
*2,0(1283).=0,.E(u)*&,)4?C4.*0)J

AdCVK%E(54,.(NOP$E(e2330*)'(8&).(PNNyNOP$(_(p48)*4*(7&&1+,4*)6E(A)H'25(+7&'&?
5)0(.2)..0(;2(8&).E(U2,)7=

is:I`aE(82330*)'(*07=')G20(;0(34(a2)..0(,&54';0E(.01*058,0(NOP!E(V25+,&(
P[E(A4(,0'4)..4'70(;0.(7&&1+,4*)>0.E(a`:iK(a:(;0.(+;)*)&'.(;0.(4..&7)4*)&'.(
*07=')G20.(2')>0,.)*4),0.E(U2,)7=

is:I`aE(82330*)'(*07=')G20(;0(34(a2)..0(,&54';0E(6+>,)0,(NOP"E(V25+,&(O!E(
A<&'(I&'6320'70E(a`:iK(a:(;0.(+;)*)&'.(;0.(4..&7)4*)&'.(*07=')G20.(2')>0,.)?
*4),0.E(U2,)7=(

is:I`aE(82330*)'(*07=')G20(;0(34(a2)..0(,&54';0E(54)(NOP[E(V25+,&(POE(
V&2>042(.)DH0(;2(IdlE(a`:iK(a:(;0.(+;)*)&'.(;0.(4..&7)4*)&'.(*07=')G20.(
2')>0,.)*4),0.E(U2,)7=(

is:I`aE(82330*)'(*07=')G20(;0(34(a2)..0(,&54';0E(F4'>)0,(NOP\E(V25+,&.(
OP?ONE(Z34)'0.?;2?A&21E(a`:iK(a:(;0.(+;)*)&'.(;0.(4..&7)4*)&'.(*07=')G20.(
2')>0,.)*4),0.E(U2,)7=(

is:I`aE(82330*)'(*07=')G20(;0(34(a2)..0(,&54';0E(54)(NONOE(V25+,&(O\E(A/0.?
1470(42@(*051.(;2(7&,&'4E(a`:iK(a:(;0.(+;)*)&'.(;0.(4..&7)4*)&'.(*07=')G20.(
2')>0,.)*4),0.E(U2,)7=(



P\N

l66)70(6+;+,43(;0(34(.*4*).*)G20E(a*4*).*)G20.(;0.(>)330.(.2)..0.(NONO(�0'(3)H'0ÄE(
NONO(�I&'.23*+(0'('&>058,0(NONOÄ9(T).1&')830(B(3/4;,0..0(_(=**1._yyWWW9.W)...?
*4*.986.94;5)'97=y7&3307*)&'y7=94;5)'986.9.W)...*4*96,9)..20NOOOP#P\NOOO4y
4,*)730y)..20NOOOP#P\NOOO4?OP

l66)70(6+;+,43(;2(;+>03&11050'*(*0,,)*&,)43E(i0';4'70.(0*(;+6).(?(]4)*.(0*(7=)66,0.(
,034*)6.(42(Z,&F0*(;0(*0,,)*&),0(a2)..0(�0'(3)H'0ÄE(NOP[(�I&'.23*+(0'('&>058,0(
NONOÄ9(T).1&')830(B(3/4;,0..0(_(=**1._yyWWW94,094;5)'97=y;45y4,0y6,y;&Y250'*0y
,425134'2'Hy1283)Y4*)&'0'y*,0';.Å2';Å=0,42.6&,;0,2'H0'91;69;&W'3&4;91;6y
i0';4'70.Å0*Å;0oIIo[P6).91;6

l66)70(6+;+,43(;2(;+>03&11050'*(*0,,)*&,)43E(%&')*&,)'H(;0(3/0.1470(2,84)'(�0'(
3)H'0ÄE(NOO\(�I&'.23*+(0'('&>058,0(NONOÄ9(T).1&')830(B(3/4;,0..0(_(=**1._yyWWW9
4,094;5)'97=y;45y4,0y6,y;&Y250'*0y5&')*&,)'HÅ2,84'0,,425.7=W0)J?4'43<.0'?
J2.*40;*0'2';4HH3&50,4*)&'91;69;&W'3&4;91;6y5&')*&,)'HÅ;0Å3Å0.14702,84)'?
.2)..0?4'43<.0.;0.>)330.0*4HH3&50,4*91;6

i045(i0'E()'*,&;27*)&'(Ç(=).*&),0(�0'(3)H'0ÄE(�I&'.23*+(0'('&>058,0(NONOÄ9(T).?
1&')830(B(3/4;,0..0(_(=**1_yyWWW9*045PO&'3)'09&,Hy

]s:I?70'*,0E(I=4'+47E(>)330.(7,4*D,0.E(P\#Q?P\#\(�0'(3)H'0ÄE(�I&'.23*+(0'(
'&>058,0(NONOÄ9(T).1&')830(B(3/4;,0..0(_(=**1._yyWWW96,47?70'*,096,y7&3307?
*)&'?4,*?4,7=)*07*2,0y7=4'047y>)330.?7,4*0,0.?#!9=*53g42*=dTÉQ$w0'.05?
830dTÉ$N$

aW)..)'6&E(A0(Z34*042(.2)..0(0.*(2'0(4HH3&5+,4*)&'(�0'(3)H'0ÄE(PQ9O$9NONO(
�I&'.23*+(0'('&>058,0(NONOÄ9(T).1&')830(B(3/4;,0..0(_(=**1._yyWWW9.W)..)'6&97=y
6,0y30?134*042?.2)..0?0.*?2'0?4HH3&5oIQo:\,4*)&'y!"[$$P$O

`.14J)25E(`'>)0(;/2'0(42*,0(>)330(�0'(3)H'0ÄE(P\9O!9NOP[(�I&'.23*+(0'('&>058,0(
NONOÄ9(T).1&')830(B(3/4;,0..0(_(=**1._yyWWW90.14J)2597=y6,y47*243)*0.y0'>)0?
;2'0?42*,0?>)330

T0'.)10;)4E(h243)*+(;0(3/2,84').4*)&'(�0'(3)H'0ÄE(�I&'.23*+(0'('&>058,0(NONOÄ9(
T).1&')830(B(3/4;,0..0(_(=**1._yyWWW9;0'.)10;)497=y6,y7&''4)..4'70.?&2*)3.y1&2,?
G2&)?;0>03&110,?>0,.?3)'*0,)02,yG243)*0?;0?32,84').4*)&'

SSitographie



P\Q

aW)..)'6&E(A0.(*0,,4)'.(B(8M*),(.0(6&'*(,4,0.(0'(a2)..09(A4(;0'.)6)74*)&'(0.*(
)'+327*48309(I&550'*(64),0(,)50,(;0'.)*+(8M*)0(0*(G243)*+(;0(>)0g(�0'(3)H'0ÄE(
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