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_;BC"FRCW<?BOA;B"FC"MI=CV"M=I?HC"C@"ICFAGCBOA;BBCGCB@"FC"<;B@O5"0BC"_;BC"FRCW<?BOA;B"FC"
MI=C"CO@"<IDE=C"?="J?GC?="FC",I=GC_5"
"

"
"
"
"

-?"_;BC"FRCW<?BOA;B"FC"MI=C"OC"@I;=EC"Z"MJCE?>"O=I">CO"M;GG=BCO"FR*@@AMJCO"C@"FC"/;BO"CB"
$DEY>C5"-?"FAH=C"CBEAO?HDC"OC"OA@=C">DHYICGCB@"CB"?E?>"FC">?"M;BP>=CBMC"FC">?"/?IK=C"?ECM"
>C"M;=I?B@"FC")J=GCIACO5"
-CO"<IABMA<?>CO"M?I?M@DIAO@AK=CO"FC">?"FAH=C"FC"ID@CB@A;B"<I;aC@DC"O;B@">CO"O=AE?B@CO"\"

- -;BH=C=I"\"Nff"GV"
- -?IHC=I"CB"MIl@C"\"N"GV"
- .n@C"F="FDECIO;AI"\"TNVdU"G(82V"
- .n@C"FC"MIl@C"\"TTVX"G(82V"
- 9?=@C=I"G?WA"\"6Ve"G"<?I"I?<<;I@"?="<ACF"FC"FAH=C"?G;B@"h<?I@AC"FDS>?QDCb"
- CB">A@"G?aC=IV"
- 2I=A@"FCO"@?>=O"\"L9u64"CB"?G;B@"j"L9u64"CB"?E?>5"

"

*=OOAV">C"S?OOAB"ECIO?B@"CO@"M;BMCIBD"<?I"=BC"<I;S>YG?@AK=C"FC"I=AOOC>>CGCB@5"*@@AMJCO"
M;G<ICBFV" ?=" ICH?IF" FR=BC" D@=FC" ID?>AODC" <?I" >C" MCB@IC" FRD@=FCO" @CMJBAK=CO" FC"
>RDK=A<CGCB@" h.&)&b" CB" LffU5" ,R?<IYO" MC@@C" D@=FCV" >R?>D?" I=AOOC>>CGCB@" M;=EIC" =BC"
HI?BFC"<?I@AC"F="S;=IH"FR*))!.9&'5"+IV"A>"BRQ"?"?=M=B"OABAO@IC"M;BB="F?BO"=B"?WC"FC"
I=AOOC>>CGCB@" F?BO" MC@@C" _;BC5" 'C=>" =B" D<AO;FC" FRAB;BF?@A;B" FR=BC" M?EC" O=A@C" Z" =B"
;I?HC" CO@" M;BB=V"%=C"F="G;=>AB" Z"*))!.9&'5".C>?"BC" a=O@APAC" <?O"<;=I" ?=@?B@"K=C"
>RCBOCGS>C"F="OCM@C=I"FC">?"I=C"F="G;=>AB"O;A@"M>?OOD"CB"_;BC"AB;BF?S>C5"!>"M;BEACB@"CB"
CPPC@" FC" FAO@ABH=CI" >R?>D?" I=AOOC>>CGCB@" FC" >R?>D?" FDS;IFCGCB@" K=A" CO@" GCB@A;BBD" C@"
AFCB@APAD"?="OCAB"FCO"F;M=GCB@O"F="$-05"
"

Sb :=?>A@D"C@"OCBOASA>A@D"Z">?"<;>>=@A;B"FCO"C?=W"FC"O=IP?MCO"
"
!>"BmCWAO@C"<?O"FC"F;BBDCO"<IDMAOCO"<CIGC@@?B@"FmDE?>=CI">?"K=?>A@D"FCO"C?=W"FC"O=IP?MC"FC">?"
M;GG=BC5"-?"<IDOCBMC"FC"GD@?=W">;=IFO"CO@"FR;IAHABC"ABF=O@IAC>>C"hO;=IMC"D@=FC"..$$b5"
y" *@@AMJCOV" >CO" O;=IMCO" FC" <;>>=@A;B" <;@CB@AC>>CO" O;B@" FAPP=OCO" \" J?SA@?@A;BO" h<;>>=@A;B"
F;GCO@AK=Cb" C@" ?M@AEA@D" ?HIAM;>C" h<;I@O" FmAB@I?B@OV" C@M555b" E;AIC" ABF=O@IAC>>C5" 3ACB" K=C"
BmCBHCBFI?B@" ?" <IA;IA" ?=M=BC" M;B@?GAB?@A;B" G?OOAEC" C@u;=" M;BMCB@IDCV" MCO" O;=IMCO" FC"
<;>>=@A;B"#B;GSIC=OCO"C@"<C="AG<;I@?B@CO"ABFAEAF=C>>CGCB@#"O;B@"@IYO"FAPPAMA>CO"Z"G?p@IAOCI5"
"
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&B"LffXV"=B"DM?I@"FR=BC"M>?OOC"D@?A@"B;@D"CB@IC" >?"K=?>A@D"FC"-?"/?IK=C" hGDFA;MICb"C@" >CO"
;SaCM@APO"F="',*8&5"
"
!!!565T"-C"M;B@CW@C"M>AG?@AK=C!!!565T"-C"M;B@CW@C"M>AG?@AK=C!!!565T"-C"M;B@CW@C"M>AG?@AK=C!!!565T"-C"M;B@CW@C"M>AG?@AK=C""""
"
-C"M>AG?@"FC" >?"IDHA;B"FC"-A>>C"CO@"FC"@Q<C"q";MD?BAK=C"?@@DB=D"r5" !>"OC"M?I?M@DIAOC"<?I"FCO"
JAECIO" F;=W" C@" =BC" O?AO;B" CO@AE?>C" G;ABO" MJ?=FCV" >R?G<>A@=FC" @JCIGAK=C" ?BB=C>>C" CO@"
CO@AGDC"Z"LNw".5"
-CO"<IDMA<A@?@A;BO"OC"ID<?I@AOOCB@"O=I">RCBOCGS>C"FC">R?BBDCV"?ECM"=BC"F;GAB?BMC"FR?=@;GBC"
C@" FRJAECI5" -C=I" J?=@C=I" ?BB=C>>C" CO@" IC>?@AECGCB@" P?AS>C"\" G;ABO" FC" Xff" GG" u" ?B5" -CO"
D<AO;FCO"<>=EAC=W"AB@CBOCO"O;B@"I?ICO5"
-CO"JAECIO"O;B@"IC>?@AECGCB@"F;=W"hN"w."CB"G;QCBBCbV"?ECM"<>=OAC=IO"a;=IO"FC"HC>DCO"<?I"?B"
ID<?I@AO"CB@IC"B;ECGSIC"C@"G?IO5"-CO"@CG<DI?@=ICO"CO@AE?>CO"O;B@"G;FDIDCO"h6d"w.b5"
"
-RCBO;>CA>>CGCB@"CO@"?OOC_"P?AS>C"hG;ABO"FC"6Xff"JC=ICO"u"?Bb5"
-CO" ECB@O" F;GAB?B@O" O;B@" FC"'=F#+=CO@" h?GCB?B@"=B" @CG<O"J=GAFCb" C@" FC"(;IF#&O@" V" >C"
B;GSIC"FC"a;=IO"?ECM"ECB@"P;I@"CO@"G;FDID"hECB@O"'=F#+=CO@b5"
"
!!!565U5"-CO"?=@ICO"IAOK=CO"B?@=IC>O!!!565U5"-CO"?=@ICO"IAOK=CO"B?@=IC>O!!!565U5"-CO"?=@ICO"IAOK=CO"B?@=IC>O!!!565U5"-CO"?=@ICO"IAOK=CO"B?@=IC>O""""
"
%C@%C@%C@%C@I?A@"H;BP>CGCB@"FCO"?IHA>COI?A@"H;BP>CGCB@"FCO"?IHA>COI?A@"H;BP>CGCB@"FCO"?IHA>COI?A@"H;BP>CGCB@"FCO"?IHA>CO""""
"

"
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"
-R?IHA>C" CO@" =B"G?@DIA?=" F;B@" >?" M;BOAO@?BMC" C@" >C" E;>=GC" E?IACB@" OC>;B" >?" @CBC=I" CB" C?="
hMRCO@" =B" OA>AM?@C" FR?>=GABC" JQFI?@Db5" -;IO" FCO" >;BH=CO" <DIA;FCO" FC" ODMJCICOOCV" MCI@?ABCO"
?IHA>CO"OC"ID@I?M@CB@"FC"G?BAYIC"AG<;I@?B@C"hO=I"6"Z"L"GY@ICO"FC"<I;P;BFC=Ib"C@"CB@I?pBCB@"
>;M?>CGCB@"FCO"G;=ECGCB@O"FC" @CII?AB"B;B"=BAP;IGCO" <;=E?B@" ?>>CI" a=OK=RZ"<I;E;K=CI" >?"
PAOO=I?@A;B" FC" MCI@?ABO" <?EA>>;BO5" $?I" ?A>>C=IOV" >?" <IDOCBMC" FC" FI?ABO" C@" O=I@;=@" FR?ISICO"
hF;B@">CO"I?MABCO"<;G<CB@">RC?="F="O;>"a=OK=RZ"N"E;AIC"U"G"FC"<I;P;BFC=Ib"?MMCB@=C">R?G<>C=I"
F="<JDB;GYBC"CB"?=HGCB@?B@">RD<?AOOC=I"FC"O;>"?OODMJD5"
-CO" G?AO;BO" ?=W" P;BF?@A;BO" <C=" <I;P;BFCO" <C=ECB@" O=SAI" FC" HI?ECO" F;GG?HCO"
hFCOCBM?O@ICGCB@"FCO"<AYMCO"FC"MJ?I<CB@COV"FAO@;IOA;B"FCO"<AYMCO"C@"FCO"PCBl@ICOV"I=<@=IC"FC"
M?B?>AO?@A;BOV" PAOO=ICOVsb5" -CO" ID<?I?@A;BO" O;B@" ;BDIC=OCO" C@" BRCWM>=@" <?O" >R?<<?IA@A;B" FC"
B;=EC?=W"FDO;IFICO5"
"

###
"
-?" M;GG=BC" " <C=@" l@IC" ?PPCM@DC" <?I" >C" <JDB;GYBC" FC" IC@I?A@#H;BP>CGCB@" FCO" ?IHA>CO"
CB@I?pB?B@" FCO"G;=ECGCB@O" FC" @CII?ABO5" &B" CPPC@V" O;=O" >RCPPC@" FC" >?" ODMJCICOOCV" MCI@?ABCO"
?IHA>CO" hAMA" >CO" ?IHA>CO" FR+IMJACOV" CNb" OC" ID@I?M@CB@" FC" G?BAYIC" AG<;I@?B@C" C@" CB@I?pBCB@"
>;M?>CGCB@"FCO"G;=ECGCB@O"FC" @CII?AB"B;B"=BAP;IGCO" <;=E?B@" ?>>CI" a=OK=RZ"<I;E;K=CI" >?"
PAOO=I?@A;B"FC"MCI@?ABO"<?EA>>;BO5"
"
.C"<JDB;GYBC"FC"FCOOAMM?@A;B"BC"@;=MJC"<?O">?"_;BC"?HH>;GDIDC"FC">?"M;GG=BCV"">R?>D?"P;I@"
M;BMCIBC"FCO"OCM@C=IO"<DIA<JDIAK=CO"F="S;=IH5"
"
'DAOGC'DAOGC'DAOGC'DAOGC"\"*@@AMJCO"CO@"CB"_;BC"FC"OAOGAMA@D"L"#"%YH>CGCB@?@A;B"<?I?OAOGAK=C"FDMIC@"BwLf6f#
6LUU"F="LL";M@;SIC"Lf6f5"
!

Légende: 
(1) Evapotranspiration 
(2) Evaporation 
(3) Absorption par les racines 
(4) Couches argileuses 
(5) Feuillets argileux 
(6) Eau interstitielle 
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!!!565X!!!565X!!!565X!!!565X5"-CO"IAOK=CO"5"-CO"IAOK=CO"5"-CO"IAOK=CO"5"-CO"IAOK=CO"@CMJB;>;HAK=CO@CMJB;>;HAK=CO@CMJB;>;HAK=CO@CMJB;>;HAK=CO""""
!
&BHABO" FC" H=CIIC&BHABO" FC" H=CIIC&BHABO" FC" H=CIIC&BHABO" FC" H=CIIC""""\\\\" O=A@C" ?=W" FCIBAYICO" HI?BFCO" H=CIICOV" FCO" CBHABO" CW<>;OAPO" O;B@"
O=OMC<@AS>CO"FRl@IC"F?BO">C"O;=O#O;>5"!>O"BC"O;B@V"Z"MC"a;=IV"<?O">;M?>AODO5"
!
-C"@I?BO<;I@"FC"G?@AYICO"F?BHCIC=OCO-C"@I?BO<;I@"FC"G?@AYICO"F?BHCIC=OCO-C"@I?BO<;I@"FC"G?@AYICO"F?BHCIC=OCO-C"@I?BO<;I@"FC"G?@AYICO"F?BHCIC=OCO!"#>C"IAOK=C"CO@"ICMCBOD"O=I">?"M;GG=BCV"F="P?A@"FC">?"
<IDOCBMC"FR?WCO"FD<?I@CGCB@?=W5#
"
!!!5c5!!!5c5!!!5c5!!!5c5'A@CO"C@"O;>O"<;@CB@AC>>CGCB@"<;>>=DO'A@CO"C@"O;>O"<;@CB@AC>>CGCB@"<;>>=DO'A@CO"C@"O;>O"<;@CB@AC>>CGCB@"<;>>=DO'A@CO"C@"O;>O"<;@CB@AC>>CGCB@"<;>>=DO""""
"
-?" M;GG=BC" FR*@@AMJCO" <IDOCB@C" J=A@" OA@CO" ABF=O@IAC>O" ?BMACBO" ID<CI@;IADO" Z" >RABECB@?AIC""
3*'!*'5"!>"CO@"AG<;I@?B@"FC"<IDMAOCI"K=C"MC@@C">AO@C"BRCO@"<?O"CWJ?=O@AECV"B;@?GGCB@"<?IMC"
K=C>>C"CO@"@IAS=@?AIC"FCO"MJ;AW"IC@CB=O"<?I">C"M;GA@D"FC"<A>;@?HC"h@Q<C"FR?M@AEA@DV"<DIA;FCVsb"
C@" <?IMC" K=C" FC" B;GSIC=OCO" ?M@AEA@DO" BR;B@" a?G?AO" F;BBD" >AC=V" >DH?>CGCB@" ;=" B;BV" Z"
>RD>?S;I?@A;B"FC"F;M=GCB@"?FGABAO@I?@APV"C@"<;=I"FAECIOCO"?=@ICO"I?AO;BOV"hFDHI?F?@A;BO"FCO"
F;M=GCB@OV"<CI@COV"?MMAFCB@OVsb5"-C=I">;M?>AO?@A;B"<CIGC@"FC"FDPABAI">CO"?M@A;BO"C@"@AICI">CO"
M;BODK=CBMCO" O=I" >CO" MJ;AW" FR=IS?BAO?@A;B" Z" MC@" CBFI;A@" hD@=FC" HD;@CMJBAK=C" <?I@AM=>AYICV"
&'%V"FD<;>>=@A;B"FCO"O;>OV"=O?HC"F="@CII?ABb5"
#
"

#
#
!>"BRCO@"<?O"ICMCBOD"FC"OA@C"<;@CB@AC>>CGCB@"<;>>=D"?<<C>?B@"=BC"?M@A;B"FCO"<;=E;AIO"<=S>AMO"
?=" ICH?IF" FC" >?" S?OC" FC" F;BBDCO" 3*'+-" zOA@C" AB@CIBC@" F="/ABAO@YIC" FC" >m&M;>;HAC" C@" F="
,DEC>;<<CGCB@",=I?S>C"#",AICM@A;B"FC">?"$IDECB@A;B"FCO"$;>>=@A;BO"C@"FCO"%AOK=CO{5"
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#
"
!!!5L"-&'"/!-&0["3!+-+8!:0&'!!!5L"-&'"/!-&0["3!+-+8!:0&'!!!5L"-&'"/!-&0["3!+-+8!:0&'!!!5L"-&'"/!-&0["3!+-+8!:0&'""""\\\\""""
"
*@@AMJCO"ORABOMIA@"F?BO"=B"CBOCGS>C"DM;>;HAK=C"ICG?IK=?S>C"K=A"@;=MJC"<?I@AM=>AYICGCB@">?"
PI?BHC" '=F#+=CO@" F=" @CIIA@;AIC" M;GG=B?>5" .C@" CBOCGS>C" CO@" M?I?M@DIAOD" <?I" FC=W" CB@A@DO"
B?@=IC>>CO"\"-?"/?IK=C"C@">?"P;Il@"FC"$J?>CG<AB5"
*" MC" @A@ICV" >C" GA>AC=" SA;>;HAK=C" CO@" IAMJC5" -mABECB@?AIC" FCO" g;BCO" (?@=IC>>CO" Fm!B@DIl@"
]M;>;HAK=CV" 2?=BAO@AK=C" C@" 2>;IAO@AK=C" hg(!&22b" #ID?>AOD" <?I" >?" ,AICM@A;B" %DHA;B?>C" FC"
>m&BEAI;BBCGCB@#" GC@" CB" DEAFCBMC" FCO" GA>AC=W" SA;>;HAK=CO" FC" E?>C=I" <?@IAG;BA?>C" Z"
*@@AMJCO5"&B" CPPC@V" MCI@?ABO" @Q<CO" FC"GA>AC=W" |B?@=IC>O}" <;OOYFCB@" =B" <;@CB@AC>" SA;>;HAK=C"
MCI@?AB5" -C" @CIIA@;AIC" FR*@@AMJCO" M;G<;I@C" FCO" OA@CO" ?Q?B@" FCO" AB@DIl@O" CBEAI;BBCGCB@?=W"
B;@?GGCB@"FCO"CO<?MCO"B?@=IC>O"K=A"AB@YHICB@">RCBOCGS>C"K=C"M;BO@A@=C">?"g(!&22"FC"@Q<C"
6"Bw66X"q">?"P;Il@"F;G?BA?>C"FC"$J?>CG<ABV">C"S;AO"FC">R+PP>?IFC"C@">C=IO">AOAYICO"r5"
.C" OA@C" OC" >;M?>AOC" Z" >R+=CO@" C@" ?=" '=F" F=" 3;=IH" C@" @;=MJC" >CO" M;GG=BCO" O=AE?B@CO"\"
*@@AMJCOV" /CIAHBACOV" /;BO" CB" $CEC>CV" (C=EA>>CV" +O@IAM;=I@V" $J?>CG<ABV" v?J?HBACO" C@"
-CP;ICO@"h-AC=hWb"FA@hOb"""" \"\"\"\"q"S;AO"FCO".?JAYICO"rV"q"S;AO"'@"9=AB"r"q"S;AO"F=".;=I@",AHC?="rV"q"
S;AO"FC"2ACBBC"rb"
,R=BC" '=IP?MC" FC"""" 6ULf" J?V" A>" OR?HA@" FR=B"""" CBOCGS>C" S;AOD" ?ECM"G?ICOV" D@?BHO" C@" I=AOOC?=W"
AB@I?"P;ICO@ACIO"?ECM"?OOAOCO"HD;>;HAK=CO"E?IADCO5"
'C=>"G?OOAP"S;AOD"FRAG<;I@?BMC"<;=I">?"IDHA;B">A>>;AOCV">?"GCB?MC"G?aC=IC"ICO@C">?"@I?ECIODC"
FC">R*65"
"
8CO@A;B"C@"<I;@CM@A;B"<IDM;BAODCO"<?I">?"8CO@A;B"C@"<I;@CM@A;B"<IDM;BAODCO"<?I">?"8CO@A;B"C@"<I;@CM@A;B"<IDM;BAODCO"<?I">?"8CO@A;B"C@"<I;@CM@A;B"<IDM;BAODCO"<?I">?",%&*-,%&*-,%&*-,%&*-""""\\\\""""
# $IDOCIECI">CO"G?ICO"P;ICO@AYICO5"-AGA@?@A;B"Z">R?MMYO"FC"MCI@?ABCO"_;BCO"hS;AO"FC">R+PP>?IFC"
<?I"CWCG<>Cb"

# 8CO@A;B"P;ICO@AYIC"FCE?B@"ICO<CM@CI">CO"<;@CB@A?>A@DO"B?@=IC>>CO"h?=>B?AC"PIlB?ACV"MJlB?AC"
PIlB?ACsb"?ECM"G?AB@ACB"FC">?"FAECIOA@D"FCO"@I?A@CGCB@O"hP=@?AC"a?IFABDCV"@?A>>AOsb"

"

"
"
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-C"J?GC?="F=",I=GC_"OC"@I;=EC"B;B"F="S;AO"FCO"MABK"@?A>>CO"FC")J=GCIACOV"M>?OOD"CB"_;BC"
FC"<I;@CM@A;B"OCBOAS>C5"
"
!"#$%&'%&()#*%+*,#$&-(.+,/0%&1"2-3&-,*%&4/*5)/&6777&
&
:))')#3")#30$"120%")#"'$+-<"&&")#D#E0)".'F#G#"2#D#H.I02.2)#/.'&"#/*+$"#G#%0).&2#J#*.#1$<.20+&#3K'&#$<)".'#
<1+*+;0L'"#"'$+-<"&@# *")#)02")#8.2'$.#6MMM#/+&2# *K+IN"2#3K'&"#)"120+&#3'#O+3"#3"#*K"&%0$+&&"("&2#L'0#
-$<10)"#*"#1.3$"#;<&<$.*#3"#*.#3<)0;&.20+&#"2#3"#*.#;")20+&#3")#)02")#8.2'$.#6MMM#"&#P$.&1"#Q.$2#!9#B4B94#J#
!9#B4B9C#3'#O+3"#3"#*KR&%0$+&&"("&2S9#
"

"
"

"
#
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#
.C@"?BMACB"OA@C"ABF=O@IAC>"?"D@D"ICK=?>APAD"CB"LffT"<;=I">C"ICBFIC"?MMCOOAS>C"?=W"<=S>AMO5""
!"#$%&"#'"$#(%)*#+,%--"$#"$&#(-,$$.#/%&"#0,&12,#3444#5,2#6227&.#'1#38#,92%-#:;<)"#'"#52<&"(&%<)#$5.(%,-"=>#
"
.C"OA@C"FC"6LN"J?""?MM=CA>>C"=BC"FCO"<>=O"ICG?IK=?S>CO"<;<=>?@A;BO"PI?B~?AOCO"FC"8IYSC"Z"
M;="B;AIV"CO<YMC"BAMJC=OC"CGS>DG?@AK=C"F="OA@C5"'C"a;AB@"Z"MC@@C"CO<YMC"<ICO@AHAC=OC">?"I?IC"
/;=C@@C" GD>?B;MD<J?>C" K=A" BAMJC" ?=" OCAB" Fm=BC" M;>;BAC" FC" G;=C@@CO" IAC=OCO5" 2=>AH=>CO"
GA>;=ABOV"G;IA>>;BOV"M?B?IFO"M;>ECI@O"C@M555"OC"IC<I;F=AOCB@"O=I" >CO"NU"J?"FC"S?OOABO" \" A>O"Q"
@I;=ECB@" >?" @I?BK=A>>A@D" C@" =BC" B;=IIA@=IC" ?S;BF?B@C" hABOCM@COV" <C@A@O" <;AOO;BOV" <>?B@CO"
?K=?@AK=COb5" .CI@?ABO" ;AOC?=W" O;B@" ODFCB@?AICO" SACB" K=C" >C=I" CO<YMC" O;A@" CB" G?a;IA@D"
GAHI?@IAMC"\"2;=>K=C"G?MI;=>CV"9DI;B"MCBFIDV"4?BBC?="J=<<D"C@"8?>>AB=>C"<;=>C"FmC?=5",C"
B;GSIC=W"GAHI?@C=IO"=@A>AOCB@"DH?>CGCB@">CO"S?OOABO"\"*E;MC@@C"D>DH?B@CV"&MJ?OOC"S>?BMJCV"
8;IHCS>C=C" Z" GAI;AIV" 8=APC@@C" B;AICV" 3=O?IF" FCO" I;OC?=WV" ?AHIC@@COV" P?=EC@@COV" M?B?IFO"
FAECIOs"
"
-C"<DIAGY@IC"CBH>;SC"FC=W"HI?BFO"S?OOABO"OC"OA@=?B@"?="B;IF"F="OA@C"FmCBEAI;B"NU"J?"C@"=BC"
M;=I;BBC"S;AODC"FC"dXVXf"J?5"!>"Om?HA@"Fm=B"CO<?MC"B?@=IC>"OCBOAS>C"F="FD<?I@CGCB@"F="(;IF"
hMP"M?I@;HI?<JAC"CB"?BBCWCOb5"
#
O+(-+)020+&#3'#)02"#T#

P+$U2)#1.3'10/+*0<")# #7VW#
R.'F#3+'1")#0&2<$0"'$")#QR.'F#)2.;&.&2")@#R.'F#1+'$.&2")S# #65W#
P+$U2#.$20/010"**"#"&#(+&+1'*2'$"#Q"FT#X*.&2.20+&)#3"#-"'-*0"$)#+'#3K>$I$")#"F+20L'")S##7W#
X$.0$0")#.(<*0+$<")# #6#W##

!
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!
!!!5N"-&".+()&[)&".+//0(*-!!!5N"-&".+()&[)&".+//0(*-!!!5N"-&".+()&[)&".+//0(*-!!!5N"-&".+()&[)&".+//0(*-""""\"-&",]4&-+$$&/&()"0%3*!("&)"-&'"&'$*.&'"\"-&",]4&-+$$&/&()"0%3*!("&)"-&'"&'$*.&'"\"-&",]4&-+$$&/&()"0%3*!("&)"-&'"&'$*.&'"\"-&",]4&-+$$&/&()"0%3*!("&)"-&'"&'$*.&'"
(*)0%&-'"(*)0%&-'"(*)0%&-'"(*)0%&-'"\\\\""""
"
!!!5N56">R;MM=<?@A;B"HDBDI?>C"FCO"O;>O!!!5N56">R;MM=<?@A;B"HDBDI?>C"FCO"O;>O!!!5N56">R;MM=<?@A;B"HDBDI?>C"FCO"O;>O!!!5N56">R;MM=<?@A;B"HDBDI?>C"FCO"O;>O""""
"
*@@AMJCO"?"=BC"O=<CIPAMAC"FC"XXd"JCM@?ICO5"&B@IC"'CM>AB"?="(;IF"C@"/;BO#&B#$CEY>C"?="'=FV"
>?"M;GG=BC"ORD@CBF"O=I"=BC"FAO@?BMC"FC"<>=O"FC"TVc"tGO5"'?">?IHC=I"&O@#+=CO@"CO@"FRCBEAI;B"
N"tG""CBEAI;B5"
"
-R=IS?BAO?@A;B"CO@"<IABMA<?>CGCB@"M;G<IAOC"CB@IC">?">AGA@C"(;IF#&O@"F="@CIIA@;AIC"C@">?"FC">?"
I;=@C" FD<?I@CGCB@?>C" d5" ,C=W" <n>CO" FR=IS?BAO?@A;B" ?<<?I?AOOCB@"\" >C" S;=IH" q"-C" HI?BF"
*@@AMJCO"r"?ECM"=B"FDEC>;<<CGCB@">ABD?AIC"I=C"F="/;=>AB"C@">C"J?GC?=">C"q"$C@A@"*@@AMJCO"r5"
*="'=F"FC">?"M;GG=BCV"K=C>K=CO"M;BO@I=M@A;BO"P;IGCB@">C"J?GC?="FC",I=GC_5"
"
,C=W"_;BCO"<I;<;OCB@"FCO"@CII?ABO"S;AODO"Z">R+=CO@"F="S;=IH"\"

- -C"S;AO"%;Q?>C5"
- -C"S;AO"FCO".?JAYICO5"

"
!>"CWAO@C"<>=OAC=IO"OCM@C=IO";MM=<DO"G?a;IA@?AICGCB@"<?I"FC">R?M@AEA@D"B;@?GGCB@"?="MCB@IC#
EA>>?HC5"-C"O;>FC"F="@CIIA@;AIC"CO@"M;=ECI@"<?I"FCO"CO<?MCO"FC"M=>@=IC"C@"FC"<^@=IC5"
"
"
!!!5N5L"-C"M?FIC"S^@A!!!5N5L"-C"M?FIC"S^@A!!!5N5L"-C"M?FIC"S^@A!!!5N5L"-C"M?FIC"S^@A""""
"
-RJ?SA@?@"CO@"M;BMCB@ID"?=@;=I"FC"FC=W"<n>CO"IC>ADO"<?I"=BC"ABPI?O@I=M@=IC"I;=@AYICV">?"%,"d5"
-C"B;Q?="?BMACB" OC" @I;=EC"?=" ICHI;=<CGCB@"FCO"<IABMA<?=W"DK=A<CGCB@O"<=S>AMO" hG?AIACV"
<>?MCV" DH>AOCVsb5" .C@@C" _;BC" FRJ?SA@?@" ICHI;=<D" M;IICO<;BF" ?=" MCB@IC" FR*@@AMJCO5" &>>C"
FAO<CBOCV" DH?>CGCB@V" FCO" ?M@AEA@DO" ?FGABAO@I?@AECOV" @CI@A?AICO" C@" M;GGCIMA?>CO5" *=@;=I" F="
MCB@ICV" CWAO@C"=BC" _;BC"FRJ?SA@?@V"G;ABO"FCBOCV"GD>?BHC"FC" M;BO@I=M@A;BO"?BMACBBCO" C@"FC"
M;BO@I=M@A;B"IDMCB@C"K=A";B@"E=">C"a;=I"F?BO">C"M?FIC"FR=BC"_;BC"FR?GDB?HCGCB@"M;BMCI@DC5"
"
$>=O"<IDMAODGCB@V";B"B;@C"@I;AO"@Q<CO"FC"M;BO@I=M@A;BO"Z"=O?HC"FRJ?SA@?@A;B"\""
"

• *="MCB@IC"EA>>C*="MCB@IC"EA>>C*="MCB@IC"EA>>C*="MCB@IC"EA>>C""""\">RJ?SA@?@"CB"P\">RJ?SA@?@"CB"P\">RJ?SA@?@"CB"P\">RJ?SA@?@"CB"PI;B@"Z"I=CI;B@"Z"I=CI;B@"Z"I=CI;B@"Z"I=C""
"
+B"FAO@ABH=C"HDBDI?>CGCB@"FCO"M;BO@I=M@A;BO"CB"PI;B@"Z"I=CV"CB";IFIC"M;B@AB="C@"M;G<;I@?B@"
=B"IC_#FC#MJ?=OODC"?ECM"O;=ECB@"=B"D@?HC"FI;A@"C@"=B"M;GS>C"?GDB?HD";="B;B5"
-CO"G?AO;BO"CB"PI;B@"Z"I=C"C@">CO"HI;OOCO"PCIGCO"M;BO@A@=CB@">?"FCBOA@D"F="MCB@IC"EA>>C5"!>"BRQ"
?" <?O" @;=a;=IO" FC" H?I?HCV" >C" a?IFAB" CO@" OA@=D" Z" >R?IIAYIC5" .C" O;B@" FCO" >;HCGCB@O" <?IP;AO"
?BMACBO5"
"
&>>CO" IC<IDOCB@CB@" =BC" <?I@" AG<;I@?B@C" F=" <?@IAG;ABC" S^@A" O=I" >?" M;GG=BC" C@"GDIA@CB@"
F;BM"=BC"?@@CB@A;B"<?I@AM=>AYIC5"
"
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"
"
!>" OR?HA@" F=" MCB@ICV" MCB@IC" ?BMACB" FR*@@AMJCO5" -C" MCB@IC" OC" M?I?M@DIAOC" <?I" O?" <>=O" P;I@C"
FCBOA@D5"!>"?"=BC"P;BM@A;B"FRJ?SA@?@V"FC"M;GGCIMCOV"C@"FR?M@AEA@DO"@CI@A?AICO5"
$>=OAC=IO" M;BO@I=M@A;BO" ;B@" D@D" IC<DIDCO" F?BO" >C" M?FIC" FR=B" ICMCBOCGCB@" ID?>AOD" <?I" >?"
M;GG=B?=@D"FC"M;GG=BCO"F="$?QO"FC"$DEY>C5".C@"ABECB@?AIC"?"D@D"CB@IC<IAO"<;=I"M;BB?A@IC"
>?"E?>C=I"?IMJA@CM@=I?>C"FCO"M;BO@I=M@A;BO"FC"MJ?K=C"EA>>C"C@"MJ?K=C"EA>>?HC5"-?">AO@C"<ICBF"
CB"M;G<@C"@;=@CO">CO"M;BO@I=M@A;BO"<IDOCB@?B@"K=C>K=C"AB@DIl@V"K=C>"K=C">RD<;K=C"FRDFAPAMC5""
"
• -CO"CW@CBOA;BO-CO"CW@CBOA;BO-CO"CW@CBOA;BO-CO"CW@CBOA;BO""""\">RJ?SA@?@"<?EA>>;BB?AIC\">RJ?SA@?@"<?EA>>;BB?AIC\">RJ?SA@?@"<?EA>>;BB?AIC\">RJ?SA@?@"<?EA>>;BB?AIC""""
+B"FAO@ABH=C"CB"G?a;IA@D"FCO"<?EA>>;BO"M;BO@I=A@O"CB"IC@I?A@"FC">R?>AHBCGCB@"C@"FCO">AGA@CO"
OD<?I?@AECO5"!>O"O;B@"DH?>CGCB@"CB"S?BFCO";="a=GC>DO"<?I"FC=W5"-?"M;BO;GG?@A;B"FRCO<?MC"
>ADC"Z"MC"@Q<C"FRJ?SA@?@"CO@"SACB"OoI"Z"<ICBFIC"CB"M;G<@C5".CO"OCM@C=IO"O;B@"M?I?M@DIAODO"<?I"
=BC" P?AS>C" FCBOA@D" S^@AC" O=I" >?" FAO@?BMC"<?I" I?<<;I@" Z" >?" I=C" C@" <?I"=B" D@?>CGCB@" O=I" >CO"
CW@IDGA@DO" FC" >?" M;GG=BC5" .C@@C" =IS?BAO?@A;B" <C=@" <?IP;AO" <;OCI" FCO" <I;S>YGCO"
FRDK=A<CGCB@O"<;=I">CO"M;>>CM@AEA@DO5"
""""
""""

""""
""""
""""
• -?"PCIGC"Z"M;=I"M?IID-?"PCIGC"Z"M;=I"M?IID-?"PCIGC"Z"M;=I"M?IID-?"PCIGC"Z"M;=I"M?IID""""\\\\""""
"
-CO" M;I<O" FC" PCIGC" ?ABOA" K=C" >CO" S^@AGCB@O" ?HIAM;>CO" O;B@" CBM;IC" P;I@" <IDOCB@O" O=I" >C"
@CIIA@;AIC"?@@AMJ;AO5"
-C" S^@A" OC" M?I?M@DIAOC" >C" <>=O" O;=ECB@" <?I" =BC" M;=I" FC" P;IGC" M?IIDCV" CBM?FIDC" <?I" >C"
>;HCGCB@"C@">CO"S^@AGCB@O"FRD>CE?HC";="FC"O@;Mt?HC5"-CO"@;A@O"Z"L"<?BO"O;B@"M?I?M@DIAO@AK=CO"

Maison du centre 

Maison pavillonnaire 
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FC"MC@@C"@Q<;>;HAC"FRJ?SA@?@5"
"

"
"
!!!5N5N"-C"<?@IAG;ABC"JAO@;IAK=C"C@"?IMJA@CM@=I?>">;M?>!!!5N5N"-C"<?@IAG;ABC"JAO@;IAK=C"C@"?IMJA@CM@=I?>">;M?>!!!5N5N"-C"<?@IAG;ABC"JAO@;IAK=C"C@"?IMJA@CM@=I?>">;M?>!!!5N5N"-C"<?@IAG;ABC"JAO@;IAK=C"C@"?IMJA@CM@=I?>">;M?>""""
"
*=M=B" OA@C" BRCO@" ABOMIA@" Z" >m!BECB@?AIC" FCO" /;B=GCB@O" 9AO@;IAK=CO5" (D?BG;ABOV" MCI@?ABO"
DFAPAMCO" B;B" M>?OODO" ?=" @A@IC" FCO" G;B=GCB@O" JAO@;IAK=CO" <?I@AMA<CB@" Z" >RAFCB@A@D" C@" Z"
>RJAO@;AIC" FC" >?" M;GG=BC5" Il s’agit d’éléments forts du patrimoine architectural communal. Les 
premiers éléments forts de la commune sont la place, on y trouve notamment la Mairie et l’ancien 
entreprise de landaux, bâtiment massif de briques rouges. L’Eglise est située à proximité du château ; sa 
particularité réside dans l’emploi de bandes alternées dans la maçonnerie des bas-côtés collés au cimetière 
qui indiquent l’emplacement du sacristie. La chapelle non protégée d’Attiches, datée de 1689, reste 
également intéressante du point de vue du patrimoine architectural régional. 
"
,?BO">?"I=C"F="/;=>ABV"=B"MJ^@C?="OCAHBC=IA?>"?ECM"F;=ECOV"<;B@O"C@"FD<CBF?BMCO"F?@C"F="
[4!!!C" OAYM>C5" -?" PCIGC" FR9CIHBACOV" OA@C" FR=B" MJ^@C?=" O=I"G;@@C" CO@" =B" >AC=" DH?>CGCB@" Z"
O=IECA>>CI"?IMJD;>;HAK=CGCB@5"
"
,C<=AO">?"@I?ECIODC"FC">?"%,"dV"=BC"HI?BHC"ICG?IK=?S>C"F="[4!!YGC"CO@"AFCB@APADC"<;=I"O;B"
AO;>CGCB@" C@" OCO" E;>=GCO5" -CO" G?@DIA?=W" =@A>AODO" >?AOOCB@" CBEAO?HCI" >CO" <;OOASA>A@DO" FC"
IDJ?SA>A@?@A;B5"
"
-R?IMJA@CM@=IC" FCO" ?=@ICO" M;BO@I=M@A;BO" CO@" IC>?@AECGCB@" E?IADC5" -?" J?=@C=I" BRCWMYFC" <?O"
%i6i.5" -?" M;GG=BC" M;G<ICBF" <C=" FC" >;HCGCB@O" CB" M;>>CM@AP5" -CO" ;=ECI@=ICO" F?BO" >CO"
@;A@=ICO"C@">CO"G?@DIA?=W"O;B@"FAECIOCO"j">CO">;HCGCB@O"O;B@"<IABMA<?>CGCB@"P;IGDO"<?I"FCO"
M;BO@I=M@A;BO"CB"SIAK=CO"C@"CB"@=A>CO5"-C"MCB@IC"CO@"F?E?B@?HC"G?IK=D"<?I"=B"J?SA@?@"I=I?>"
@Q<C">;BHYIC5"
"
"
"
"
"
"
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"
-CO"<IABMA<?>CO"CB@IDCO"FC"EA>>CO"OC"OA@=CB@"O=I">CO"?WCO"FD<?I@CGCB@?=W5"-C"<>=O"O;=ECB@V"
C>>CO"O;B@"M?I?M@DIAODCO"<?I"FCO"<>?B@?@A;BO5"
"
"
!!!5N5T"-CO"_;BCO"B;B"=IS?BAODCO!!!5N5T"-CO"_;BCO"B;B"=IS?BAODCO!!!5N5T"-CO"_;BCO"B;B"=IS?BAODCO!!!5N5T"-CO"_;BCO"B;B"=IS?BAODCO""""\">CO"CO<?MCO"B?@=IC>O"C@"?HIAM;>CO\">CO"CO<?MCO"B?@=IC>O"C@"?HIAM;>CO\">CO"CO<?MCO"B?@=IC>O"C@"?HIAM;>CO\">CO"CO<?MCO"B?@=IC>O"C@"?HIAM;>CO""""
"
5"&B"FCJ;IO"FCO"CO<?MCO"=IS?BAODCO";="S;AOD"ORD@CBFCB@"FCO"<?QO?HCO"FC"M=>@=IC"O=I">COK=C>O"
OC" G?A>>CB@" >CO" MJCGABO" I=I?=W5" *@@AMJCO" M;B@ACB@" K=C>K=CO" CW<>;A@?@A;BO" ?HIAM;>COV"
HDBDI?>CGCB@"FC"<C@A@C"@?A>>C"GlGC"OA">?"O=<CIPAMAC"FCO"CW<>;A@?@A;BO"?"P;I@CGCB@"?=HGCB@DC"
CB"Nf"?BO5" !>" OR?HA@"FR=BC"?HIAM=>@=IC";IACB@DC"ECIO"FCO" M=>@=ICO" >DH=GAYICO"C@"FCO"<>?B@CO"
O?IM>DCO5"
"
-CO" _;BCO" B?@=IC>>CO" O;B@" IC<IDOCB@DCO" DH?>CGCB@" <?I" >CO" _;BCO" S;AODO" K=A" AB@YHICB@"
>RCBOCGS>C" P;IGD" <?I" >?" P;Il@" F;G?BA?>C" FC" $J?>CG<AB5" Lf"k" F=" @CIIA@;AIC" FR*@@AMJCO" CO@"
M;G<;ODO"FRCO<?MCO"S;AODO"C@"FC"P;Il@O5"
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!4"!4"!4"!4"`0')!2!.*)!+('",&'",`0')!2!.*)!+('",&'",`0')!2!.*)!+('",&'",`0')!2!.*)!+('",&'",!'$+'!)!+('",0"$-*("!'$+'!)!+('",0"$-*("!'$+'!)!+('",0"$-*("!'$+'!)!+('",0"$-*("-+.*-",R0%3*(!'/&-+.*-",R0%3*(!'/&-+.*-",R0%3*(!'/&-+.*-",R0%3*(!'/&""""
"
!!!!4545454565" .+()&[)&V" &(`&0["65" .+()&[)&V" &(`&0["65" .+()&[)&V" &(`&0["65" .+()&[)&V" &(`&0[" &)" 3&'+!('"&)" 3&'+!('"&)" 3&'+!('"&)" 3&'+!('"
-+.*0[-+.*0[-+.*0[-+.*0[""""
"
-CO" <?I@ACO" O=AE?B@CO" F=" I?<<;I@" FC"
<IDOCB@?@A;B" EACBBCB@" a=O@APACI" >CO" MJ;AW"
IC@CB=O" <;=I" >C" $*,," C@" FC" O?" @I?F=M@A;B"
IDH>CGCB@?AIC5" *PAB" FC" <;=E;AI" ?<<;I@CI" FCO"
ID<;BOCO" CB" @CIGCO" FC" a=O@APAM?@A;BOV" A>" P?=@"
@;=@"FR?S;IF"FD>AGA@CI" >C"M;B@CW@C"F?BO" >CK=C>"
ORCO@"ORABOMIA@">?"IDP>CWA;B"\"

- >CO"B;IGCO"a=IAFAK=CO"C@">C"M;B@CW@C">DH?>V"
- >CO"F;M=GCB@O"O=<I?#M;GG=B?=WV"
- >CO"M;B@I?AB@CO">ADCO"?=W"@CIIA@;AICOV"
- >CO"SCO;ABO"IDED>DO"<?I">C"FA?HB;O@AM5"

"
(;=O" ECII;BO" MCO" FAPPDICB@O" @JYGCO"
O=MMCOOAECGCB@5"
"
!45!45!45!45656" (;IGCO" a=IAFAK=CO" O=<DIAC=ICO" ?="656" (;IGCO" a=IAFAK=CO" O=<DIAC=ICO" ?="656" (;IGCO" a=IAFAK=CO" O=<DIAC=ICO" ?="656" (;IGCO" a=IAFAK=CO" O=<DIAC=ICO" ?="
$-0$-0$-0$-0""""\"-CO"<IABMA<CO">DHAO>?@APO"FR?GDB?HCGCB@"\"-CO"<IABMA<CO">DHAO>?@APO"FR?GDB?HCGCB@"\"-CO"<IABMA<CO">DHAO>?@APO"FR?GDB?HCGCB@"\"-CO"<IABMA<CO">DHAO>?@APO"FR?GDB?HCGCB@"
C@"FR=IS?BAOGCC@"FR=IS?BAOGCC@"FR=IS?BAOGCC@"FR=IS?BAOGC""""
"
*ECM" >?" >;A" ';>AF?IA@D" C@" %CB;=EC>>CGCB@"
0IS?ABOV" >C" $>?B" -;M?>" FR0IS?BAOGC" BC" OC"
M;B@CB@C"<>=O"FC"FD@CIGABCI" >C"FI;A@"FCO"O;>O5"
*ECM" >C" $I;aC@" FR*GDB?HCGCB@" C@" FC"
,DEC>;<<CGCB@" ,=I?S>CV" A>" PAWC" FCO" ;SaCM@APO"
FR?GDB?HCGCB@"C@"FDPABA@"=BC"FQB?GAK=C5"
-CO" ;SaCM@APO" P;BF?GCB@?=W" FC" >?" >;A" O;B@" >?"
GAWA@D"O;MA?>CV">R=@A>AO?@A;B"DM;B;GC"FC">RCO<?MC"
C@" >C"FDEC>;<<CGCB@"F=I?S>C5".CO"B;@A;BO" ;B@"
<IDOAFD">?"IDEAOA;B"F="F;M=GCB@"FR=IS?BAOGC5"
+=@IC" >C" FDEC>;<<CGCB@" =IS?AB" G?p@IAODV" >C"
FDEC>;<<CGCB@" FC" >RCO<?MC" I=I?>" C@" >?"
<IDOCIE?@A;B" FCO" CO<?MCO" ?HIAM;>CO" ;="
P;ICO@ACIO" ?ABOA" K=C" >?" <I;@CM@A;B" FCO" CO<?MCO"
B?@=IC>O" C@" FCO" <?QO?HCOV" >?" >;A" EAOC" >?"
BDMCOOA@D" FR=BC" =@A>AO?@A;B" DM;B;GC" C@"
DK=A>ASIDC" FCO" CO<?MCO" B?@=IC>OV" =IS?ABOV"
<DIA=IS?ABO"C@"I=I?=WV">?"G?p@IAOC"FCO"SCO;ABO"
FC" FD<>?MCGCB@" C@" FC" >?" MAIM=>?@A;B"
?=@;G;SA>CV" >?" <IDOCIE?@A;B" FC" >?" K=?>A@D" FC"
>R?AIV" FC" >RC?=V" F=" O;>V" C@" F=" O;=O#O;>V" FCO"
DM;OQO@YGCOV" FCO" CO<?MCO" ECI@OV" FCO" GA>AC=WV"
OA@CO" C@" <?QO?HCO" B?@=IC>O" ;=" =IS?ABOV" >?"
IDF=M@A;B" FCO" B=AO?BMCO" O;B;ICOV" >?"
O?=ECH?IFC" FCO" CBOCGS>CO" =IS?ABO"
ICG?IK=?S>CO" C@" F=" <?@IAG;ABC" S^@AV" >?"
<IDECB@A;B" FCO" IAOK=CO" B?@=IC>O" <IDEAOAS>COV"
FCO" IAOK=CO" @CMJB;>;HAK=COV" FCO" <;>>=@A;BO" C@"
FCO"B=AO?BMCO"FC"@;=@C"B?@=IC5"
-C" $>?B" -;M?>" FR0IS?BAOGC" F;A@" ?OO=ICI" >?"
FAECIOA@D" FCO" P;BM@A;BO" =IS?ABCO" C@" >?" GAWA@D"
O;MA?>C" CB" <IDE;Q?B@" FCO" M?<?MA@DO" FC"

M;BO@I=M@A;B"C@"FC"IDJ?SA>A@?@A;B"<CIGC@@?B@">?"
O?@AOP?M@A;B"FCO"SCO;ABO"<IDOCB@O" C@" P=@=IO" CB"
G?@AYIC" FRJ?SA@?@V" FR?M@AEA@DO" DM;B;GAK=COV"
FR?M@AEA@DO" O<;I@AECO" ;=" M=>@=IC>>CO" CB" @CB?B@"
M;G<@CV" CB" <?I@AM=>ACIV" FC" >RDK=A>ASIC" CB@IC"
CG<>;A" C@" J?SA@?@" ?ABOA" K=C" FCO" G;QCBO" FC"
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>C" <?IM" FC" >;HCGCB@O" ?=HGCB@CV" >C" SCO;AB"
BRCO@" <?O" <I;<;I@A;BBC>" M?I" >C" B;GSIC"
FRJ?SA@?B@O"OC"O@?SA>AOC"O=I">?"M;GG=BC5"*"MC"
a;=IV">C"B;GSIC"FC"FCB@O"MIC=OCO"BC"<CIGC@@I?"
<?O" FR?=HGCB@CI" >?" <;<=>?@A;B5" -C" SCO;AB"
BRDE;>=C"<?O5"

"
$IDOCIE?@A;B" FCO" DM;OQO@YGCO" C@" FCO" _;BCO"
J=GAFCO"\" >CO" _;BCO"J=GAFCO" O;B@" M>?OODCO" CB"
_;BC"B?@=IC>>C5"
"
8CO@A;B" FCO" IAOK=CO"\" E;AI" FCIBAYIC" <?I@AC" F="
I?<<;I@5"
"
"
!45!45!45!4565N5"-CO"M;B@I?AB@CO">ADCO"?="@CIIA@;AIC65N5"-CO"M;B@I?AB@CO">ADCO"?="@CIIA@;AIC65N5"-CO"M;B@I?AB@CO">ADCO"?="@CIIA@;AIC65N5"-CO"M;B@I?AB@CO">ADCO"?="@CIIA@;AIC""""
"
-C" @CIIA@;AIC" FC" >?" M;GG=BC" CO@" HICED" FC"
OCIEA@=FCO"FR=@A>A@D"<=S>AK=C5".;BP;IGDGCB@"Z"
>R?I@AM>C" -56LX#6" F=" .;FC" FC" >R0IS?BAOGCV" >C"
$>?B"-;M?>"FR0IS?BAOGC"M;G<;I@C"CB"?BBCWCO"
>CO" OCIEA@=FCO" FR=@A>A@D" <=S>AK=C"
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?PPCM@?B@" >R=@A>AO?@A;B"F="O;>V"O;=O" >?" P;IGC"FC"
PAMJCO" CW<>AM?@AECO" C@" FR=B" <>?B5" -C" <I;aC@"
FR*@@AMJCO"C@" >CO"<AYMCO" IDH>CGCB@?AICO"K=A"CB"
FDM;=>CB@";B@"O=I@;=@"D@D"M;BFA@A;BBDO"<?I"\"
"
,C=W" <DIAGY@ICO" FC" <I;@CM@A;B" FC"G;B=GCB@"
JAO@;IAK=C""@;=MJCB@">?"M;GG=BC"\"

# -RDH>AOC" '?AB@" $ACIIC" Z" *B@A;MJC"
h);=IGAHBACOb5" .C" <DIAGY@IC" ?" <C="
FRAG<?M@"O=I"*@@AMJCO5"

# =BC"G?AO;B""FRJ?SA@?@A;B"Z"*EC>AB5"
-C" S;=IH" CO@" M;BMCIBD" <?I" >C" <DIAGY@IC" FC"
<I;@CM@A;B5" .J?K=C" FCG?BFC" FR?=@;IAO?@A;B"
FR;MM=<CI" >C" O;>" PCI?" >R;SaC@" FR=B" ?EAO" FC"
>R*IMJA@CM@C"FCO"3^@AGCB@O"FC"2I?BMC5"
"
,AECIOCO" OCIEA@=FCO" IC>?@AECO" Z" >RDBCIHACV" >?"
M;GG=BAM?@A;B";=">?"@D>DM;GG=BAM?@A;B5"
"
-CO" OCIEA@=FCO" M;BMCIB?B@" >?" FCOOCI@C" CB"
DBCIHAC" ;=" >CO" <;O@CO" C@" @D>DM;GG=BAM?@A;BO"
@;=MJCB@">C"<>=O"O;=ECB@">CO"CO<?MCO"<=S>AMO"C@"
>AGA@CB@"<C=">CO"<;OOASA>A@DO"FR?GDB?HCGCB@5"
&B"ICE?BMJCV" >?"I=C"9CBIA",JCBBAB"?ABOA"K=C"
MCI@?ABO" G?OOAPO" S;AODOV" O;B@" M;=<DO" <?I" =BC"
>AHBC" D>CM@IAK=C" hOCIEA@=FC" !Tb" K=A" AG<;OC"FCO"
<ICOMIA<@A;BO"FC"J?=@C=I"C@"FR;IH?BAO?@A;B"FCO"
@I?E?=W" FR?GDB?HCGCB@5" -C" IYH>CGCB@" >AGA@C"
>?"J?=@C=I"FCO"M;BO@I=M@A;BO"Z">R?I@AM>C"6f5"
"

"
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!45!45!45!45L5" -&'" `0')!2!.*)!+(L5" -&'" `0')!2!.*)!+(L5" -&'" `0')!2!.*)!+(L5" -&'" `0')!2!.*)!+('" ,&'"'" ,&'"'" ,&'"'" ,&'"
,!'$+'!)!+('" ,0" $-*(,!'$+'!)!+('" ,0" $-*(,!'$+'!)!+('" ,0" $-*(,!'$+'!)!+('" ,0" $-*("""" -+.*-"-+.*-"-+.*-"-+.*-"
,R0%3*(!'/&,R0%3*(!'/&,R0%3*(!'/&,R0%3*(!'/&""""
"
!45L56" *B?>QOC" FCO" SCO;ABO" C@" MJ;AW" IC@CB=O"
<;=I">C"$*,,"
"
-CO" <IDMDFCB@CO" <?I@ACO" F="F;M=GCB@" OC" O;B@"
CPP;IMDCO" FC" I?<<C>CI" >C" <?OODV" >CO" I?MABCO" C@"
FRCW<;OCI" >RCWAO@?B@"j" >?" FDG?IMJC" CO@"
FDO;IG?AO" FC" <I;aC@CI" >R?ECBAI" <;OOAS>C" FC" >?"
M;GG=BC5" !>" M;BEACB@" F;BM" FRCW<>AK=CI" >C"
M?FIC"C@">?"GAOC"CB"�=EIC"F="<I;aC@"=IS?AB"O=I"
>?" F=IDCV" ?ABOA" K=C" FRDB;BMCI" >CO"
ICM;GG?BF?@A;BOV" CB" <?I@AM=>ACI" ?=" <>?B"
CBEAI;BBCGCB@?>V" <?QO?HCIV" ?IMJA@CM@=I?>" C@"
=IS?BAO@AK=CV" EAO?B@" Z" ?@@CABFIC" >CO"
;IACB@?@A;BO"PAWDCO5"
-CO" MJ;AW" IC@CB=O" <;=I" >C" $I;aC@"
FR*GDB?HCGCB@"C@"FC",DEC>;<<CGCB@",=I?S>C"
EAOCB@"Z"?OO=ICI">CO";SaCM@APO"FDPABAO"Z">R?I@AM>C"
-56L6#6"F="M;FC"FC">R=IS?BAOGC"\"
# >C" <IABMA<C" FRDK=A>ASIC" CB@IC" >CO" CO<?MCO"
S^@AO"C@"B?@=IC>O"j"

# >C" <IABMA<C" FC" FAECIOA@D" FCO" P;BM@A;BO"
=IS?ABCO"C@"GAWA@D"O;MA?>C"j"

# >C"<IABMA<C"FC"ICO<CM@"FC">RCBEAI;BBCGCB@5"
"
*E?B@"FRCW?GABCI" >C" ICO<CM@"FC" MCO"<IABMA<COV"
A>"P?=@"O?E;AI"K=C">?"IDP>CWA;B"P=@"GCBDC"OC>;B"
>C"<;O@=>?@"O=AE?B@"\"/C@@IC"CB"?E?B@">RAFCB@A@D"
I=I?>CV" ?HIAM;>C" C@" P;ICO@AYIC" F=" EA>>?HC5"
*@@AMJCO" CO@" =B" EA>>?HC5"-CO" D>=O" ;B@" O=" MIDCI"
MCI@?ABCO" FQB?GAK=CO" @;=@" CB" G?AB@CB?B@"
>RAFCB@A@D" FC" >?" M;GG=BC5" -C" $*,," F;A@"
G?AB@CBAI">R?@;=@"F="EA>>?HCV"O;B"AG?HC5"*ABOAV"
@;=@C" FDMAOA;BV" B;@?GGCB@" CB" G?@AYIC" FC"
FDEC>;<<CGCB@" =IS?ABV" ?" D@D" <IAOC" CB" E=C" FC"
G?AB@CBAI">RAFCB@A@D"FR*@@AMJCOV"MRCO@"Z"FAIC"O;B"
M?FIC" I=I?>" C@" ?HIAM;>C" C@" " O;B"?@@?MJCGCB@"Z"
>?"P;Il@5"
-C" <I;aC@" ?HIAM;>C" ?" F;BM" M;BFA@A;BBD" >?"
IDP>CWA;B" =IS?ABC" M?I" >RAFCB@A@D" ?HIAM;>C" C@"
I=I?>C"CO@"<I;<IC"Z"*@@AMJCO5"-C"<I;aC@"=IS?AB"
@CBF" Z" ID<;BFIC" BD?BG;ABO" Z" >R?@@I?M@AEA@D"
IDOAFCB@AC>>C"F="EA>>?HC5"
"
" !45L5656"-C"<IABMA<C"FRDK=A>ASIC"
"
-RDK=A>ASIC" P=@" ?<<>AK=D" F?BO" MCO" FAPPDICB@O"
F;G?ABCO5" &B" ECI@=" >R?I@AM>C" -" 6L6#6" F=" M;FC"
FC" >R=IS?BAOGCV" >C" $*,," GC@" CB" ?E?B@" >C"
G?AB@ACB" FCO" DK=A>ASICO" CWAO@?B@O" CB"G?@AYIC"
FC"\"
# GAWA@D"O;MA?>CV"
# G?AB@ACB"F="BAEC?="FC"OCIEAMCV"

# FDEC>;<<CGCB@"G?p@IAODs"
"
Ä" $J?OCI" >C" FDEC>;<<CGCB@"\" >C" ICO<CM@" F="
<IABMA<C"FC"<I;HICOOAEA@D"
"
$;=I"ID<;BFIC"Z"=B"O;=MA"FC"HCO@A;B"DM;B;GC"
FC" >RCO<?MC" C@" FRABOMIA<@A;B" F?BO" =B"
FDEC>;<<CGCB@"F=I?S>CV"B;@?GGCB@"CB"MC"K=A"
M;BMCIBC" >RCW@CBOA;B" FCO" _;BCO" =IS?ABCOV" =B"
<IABMA<C" FC" <I;HICOOAEA@D" CO@" ICO<CM@D5"
-R?IIAEDC"G?OOAEC"FC"<;<=>?@A;B"D@?B@"FAPPAMA>C"
Z" HDICI" h<;=I" >RAB@DHI?@A;B" C@" >?" M?<?MA@D" FCO"
DK=A<CGCB@O" B;@?GGCB@bV" >C" $*,," <IDOCB@C"
=B" OC=>" OA@C" FC" FDEC>;<<CGCB@" FC" @?A>>C"
G;QCBBC5" .C>?" <CIGC@" >AGA@CI" >?" MI;AOO?BMC"
=IS?ABC5"
"
);=@" <I;aC@"FR=IS?BAO?@A;B" CB" L*0"BC" <;=II?"
OC"P?AIC"K=C"<?I">C"SA?AO"FR=BC"G;FAPAM?@A;B"F="
<>?B">;M?>"FR=IS?BAOGC5".C@@C";<@A;B"<CIGC@"Z"
>?" M;GG=BC" FC" G?p@IAOCI" >C" FCECBAI" FC" MC"
@CII?AB5"
-CO" M;BO@I=M@A;BO" O;B@" ?=@;IAODCO" ?=" P=I" C@" Z"
GCO=IC" FC" >?" ID?>AO?@A;B" FCO" DK=A<CGCB@O"
AB@CIBCO"Z">?"_;BC5"
"
Ä" +<@CI" <;=I" =B" FDEC>;<<CGCB@" =IS?AB"
M;IICO<;BF?B@"Z"">?"M;GG=BC5"
"
-?" K=?>A@D" F=" M?FIC" FC" EAC" Z" <I;WAGA@D" FC"
HI?BFCO"?HH>;GDI?@A;BO"C@"FCO"<n>CO"FRCG<>;AO"
CO@" =B" FCO" ?@;=@O" FC" >?" M;GG=BC5" -?"
O?@AOP?M@A;B"FC">?"ICMJCIMJC"FRDK=A>ASIC"IC<;OC"
COOCB@AC>>CGCB@" O=I" >C" G?AB@ACB" FC" >RAFCB@A@D"
EA>>?HC;AOC" K=A" P?A@" FR*@@AMJCO" =B" @CIIA@;AIC"
?@@I?M@AP5" -RDK=A>ASIC" <?OOC" F;BM" <?I" >C"
q"M;B@CB="r"F="FDEC>;<<CGCB@5"*=OOAV">C"<I;aC@"
OC" S?OC" @#A>" O=I" FCO" <;OOASA>A@DO" FC"
FDEC>;<<CGCB@" <CIGC@@?B@" =BC" MI;AOO?BMC"
FDG;HI?<JAK=C" G;FDIDC" C@" M;B@In>DC5" -CO"
DMJD?BMCO" O;B@" G?A@IAODCO" OR?HAOO?B@" FR=BC"
_;BC"B;B";=ECI@C"Z">R=IS?BAO?@A;B5"
"
-R;SaCM@AP" FDG;HI?<JAK=C" CO@" FC" <;=E;AI"
?MM=CA>>AI"6f"k"FC"<;<=>?@A;B"?M@=C>>C"<;=I">CO"
FAW"<I;MJ?ABCO"?BBDCO5"
"
$;=I"ID<;BFIC"?=W"E;>;B@DO"FC"FDEC>;<<CGCB@"
M;GG=B?>V" >C" $*,," <IDE;A@" FCO" _;BCO"
FR=IS?BAO?@A;B" F?BO" >C" ICBP;IMCGCB@" F=" @AOO="
=IS?AB"CWAO@?B@5"-C"OA@C"M;=EIC"cVd"JCM@?ICO"
""""
,C=W";SaCM@APO"O;B@"ICG<>AO"\"
# >C"ICO<CM@"F="OMJDG?"FAICM@C=IV"
# >C"ICO<CM@"FCO";SaCM@APO"M;GG=B?=W5"

"
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&B"CPPC@V"<?I@;BO"F="M;BO@?@"P?A@"CB"@CIGCO"FC"
FDG;HI?<JAC"\"
"
$;<=>?@A;B" FC" L" LcX" J?SA@?B@O" <;=I" dL6"
>;HCGCB@O"CB"Lffc5"
"
%?<<C>"F="IQ@JGC"FC"M;BO@I=M@A;B"\%?<<C>"F="IQ@JGC"FC"M;BO@I=M@A;B"\%?<<C>"F="IQ@JGC"FC"M;BO@I=M@A;B"\%?<<C>"F="IQ@JGC"FC"M;BO@I=M@A;B"\""""
"dL#de"\"66">;HCGCB@O"<?I"?B"CB"G;QCBBCV"
"ef#ee"\"Lf">;HCGCB@O"<?I"?B"CB"G;QCBBCV"
"Lfff#fc\"d">;HCGCB@O"<?I"?B"CB"G;QCBBC5"
"
-C" _;B?HC" M;G<@C" cVd" J?" FC" _;BCO"
FR=IS?BAO?@A;B" P=@=IC5" -?" ID@CB@A;B" P;BMAYIC"
CO@"CO@AGDC"Z"Lf"k"O;A@"=B"IC>AK=?@"FC"XVL"J?5"
*" MC" MJAPPICV" A>" P?=@" O;=GC@@IC" >CO" CO<?MCO"
<=S>AMO" HDBDIDO" C@" BDMCOO?AICO" O;A@" LU" k5" TVc"
O;B@"CB"ID?>A@D"FDFADO"Z">?"M;BO@I=M@A;B5"
'=I" =BC" S?OC" FC" 6L" >;HCGCB@O" Z" >RJCM@?IC"
hG;QCBBC" HDBDI?>C" M;BO@?@DCbV" >?" _;BC" Z"
=IS?BAOCI" <CIGC@" F;BM" >?" ID?>AO?@A;B" FC" UU"
>;HCGCB@O"\"
# O;A@"6Xf"J?SA@?B@O"CBEAI;B"Z"I?AO;B"FC"LVe"
<CIO;BBCO"<?I"P;QCI5"

# O;A@" =B" IQ@JGC" G?AB@CB=" Z" U" >;HCGCB@O"
<?I"?B5"

"
-?"M?<?MA@D"FR?MM=CA>"FC">?"<?I@AC"?M@=C>>CGCB@"
=IS?BAODC"CO@"P?AS>C"C@"<C="OAHBAPAM?@AEC"hG;ABO"
FC"6f" @CII?ABOb" M?I" >?" ID@CB@A;B" P;BMAYIC"Q"CO@"
@IYO"P;I@C5"'C=>C">?"I=C"F="/;=>AB"<I;<;OC"=BC"
@ICB@?ABC" FC" <;OOASA>A@DO" FR?MM=CA>5" .;G<@C"
@CB=" FC" >?" ID@CB@A;BV" >?" <?I@AC" =IS?BAODC"
<IDOCB@C" =BC" M?<?MA@D" FR?MM=CA>" FR=BC"
EABH@?ABC"FC"@CII?ABO5"
-CO" D>=O" O;=J?A@CB@"<;=IO=AEIC" >R=IS?BAO?@A;B"
F="S;=IH"?E?B@"FRD@CBFIC">R?HH>;GDI?@A;B5"
"
*0" )+)*-V" O;A@" ?ECM" >CO" _;BCO" 0" C@" *0V" >C"
<I;aC@" FDH?HC" CBEAI;B" cU" M;BO@I=M@A;BO"
<;OOAS>CO" O;A@" d" M;BO@I=M@A;BO" <?I" ?BV" MC" K=A"
M;IICO<;BF"?="IQ@JGC"G;QCB"FCO"?BBDCO"6eef"
C@"L"fff5"
"
,R?=@ICO"OA@CO"D@?ACB@"CBEAO?HC?S>COV"G?AO">CO"
<CIO<CM@AECO" FC" FDEC>;<<CGCB@" ?=I?ACB@" D@D"
FDGCO=IDCO5" -?" OA@=?@A;B" FCO" _;BCO"
FR=IS?BAO?@A;B"P=@=IC"ORCW<>AK=C"<?I"\"

- >?"<I;WAGA@D"FCO"<n>CO"MCB@I?=WV"
- >RAB@DHI?@A;B" F?BO" >C" <DIAGY@IC" =IS?AB"
CWAO@?B@V"

- -?" <IAOC" CB" M;G<@C" FCO" M;B@I?AB@CO"
>;M?>CO" hB;@?GGCB@" >R?M@AEA@D" ?HIAM;>CV" >C"
GA>AC="B?@=IC>V">C"<?QO?HCsb5"

- -?"<IAOC"CB"M;G<@C"FCO"IAOK=CO5"
"

Ä" $IDOCIECI" >RDK=A>ASIC" DM;B;GAK=C" MRCO@"
<DICBBAOCI" >CO" CG<>;AO" O=I" <>?MC" " C@" >R?M@AEA@D"
?HIAM;>C"
"
&B" @?B@" K=R;=@A>" DM;B;GAK=C" M;B@IAS=?B@" Z"
>RAFCB@A@D" I=I?>C" FC" >?" M;GG=BCV" >CO" CO<?MCO"
?HIAM;>CO"O@I?@DHAK=CO"O;B@"<IDOCIEDO"?PAB"K=C"
>CO" CW<>;A@?B@O" O;ACB@"?OO=IDO"FC" >?"<DICBBA@D"
FC">C=I"?M@AEA@D5"-?"_;BC"?HIAM;>C"M;BMCIBC">CO"
OCM@C=IO"M=>@AEDO";="CB"<^@=IC5"
"
*@@AMJCO"CO@"=B"EA>>?HC"FAO<;O?B@"FR=BC"EA@?>A@D"
DM;B;GAK=C">;M?>C"Z"M;BOCIECI"CB"<I;G;=E?B@"
=B" IYH>CGCB@" ?F?<@D5" ,R?A>>C=IOV" =BC" _;BC"
O<DMAPAK=C"?"D@D"ID?>AODC"h0&b"?PAB"FC"H?I?B@AI"
>RDE;>=@A;B"OCICABC"FC">R?M@AEA@D"CB"<>?MC5"
*=OOAV">?"_;BC"0&"<IDOCB@C"FCO"<;OOASA>A@DO"FC"
G=@?@A;B5" -CO" S^@AGCB@O" CB" MCB@IC#EA>>CV"
F;BB?B@" O=I" >?" I=C" .;>C@@CV" O;B@" CB" <?I@AC"
AB;MM=<DO5" !>" M;BEACB@" FC" G?AB@CBAI" =BC"
E;M?@A;B" DM;B;GAK=C" M;G<@C" @CB=" FC" >?"
<IDOCBMC" FR?M@AEA@DO5" (D?BG;ABOV" =BC"
DE;>=@A;B"F="$-0"<?I?A@"CBEAO?HC?S>C"?PAB"FC"
ICK=?>APACI"=B"CO<?MC"MCB@I?>"O@I?@DHAK=C5"
"
"

" !45"L565L5"-C"<IABMA<C"FC"GAWA@D"O;MA?>C"
"
-?" <;<=>?@A;B" FR*@@AMJCO" BC" MCOOC" FC" MI;p@IC5"
)I;AO" P?M@C=IO" P?E;IAOCB@" >R?@@I?M@AEA@D"
IDOAFCB@AC>>C"\" >R?MMCOOASA>A@DV" >C"M?FIC"FC"EAC"C@"
>?" <I;WAGA@D" FCO" <n>CO" FRCG<>;AO5" (;=O"
?OOAO@;BO"F;BM"Z"=BC"DE;>=@A;B"M>?OOAK=C"FC"MC"
@Q<C"FC"EA>>?HC"\"EACA>>AOOCGCB@V"J?=OOC"F="<IAW"
F=" P;BMACIV" OD>CM@A;B" B?@=IC>>C" C@" DM;B;GAK=C"
FCO" ?IIAE?B@O5" -CO" D>=O" O;=J?A@CB@" ?PPAMJCI"
F?BO" >C" $*,," >?" E;>;B@D" FC" O@?SA>AOCI" >CO"
DK=A>ASICO5" -C" <I;aC@" EAOC" >?" EA@?>A@D"
M;GG=B?>C"?B@AB;GAK=C"Z"=B"EA>>?HC"F;I@;AI5"
"
&B@IC"6eee"C@"LffXV">CO"GDB?HCO"M;BO@A@=DO"FC"
6"C@"L"<CIO;BBCO"O;B@"<?OODO"FC"Nd"k"Z"Td"k"
?>;IO" K=C" <?I?>>Y>CGCB@" >C" B;GSIC"G;QCB" FC"
<AYMCO"<?I"IDOAFCBMC"<IABMA<?>C"?=HGCB@?A@5"-C"
B;GSIC" FC" GDB?HCO" CO@" <?OOD" FC" cLL" Z" ceLV"
O;A@"=BC"?=HGCB@?@A;B"FC"<IYO"FC"6f"kV"?>;IO"
K=C">?"<;<=>?@A;B"<?OO?A@"FC"L"LNf"Z"L"Lcf"O;A@"
=BC"?=HGCB@?@A;B"FC"6Vd"k5" !>"BRCO@"F;BM"<?O"
P;IMDGCB@" BDMCOO?AIC" FC" <I;F=AIC" FCO"
K=?B@A@DO"FC">;HCGCB@O5"!>"P?=@"?HAI"?E?B@"@;=@"
O=I">CO"@Q<;>;HACO"FC">;HCGCB@O5"
!>" CO@" BDMCOO?AIC" FR;PPIC" =BC" ;PPIC" FAECIOAPADCV"
B;@?GGCB@"Z"FCO@AB?@A;B"FCO" aC=BCO"GDB?HCO"
<IAG;#?MMDF?B@O" K=A" BC" <C=ECB@" ?=a;=IFRJ=A"
ORABO@?>>CI" O=I" *@@AMJCO5" .C>?" <CIGC@@I?A@"
FR;PPIAI"=B"<?IM;=IO"IDOAFCB@AC>"C@"FC"O@?SA>AOCI"
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>CO" DK=A>ASICOV" E;>;B@D" ?PPAMJDC" <?I" >?"
M;GG=BC5"
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