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Uìvxpì � Rq ìwxglh gdqv fhw duwlfoh od gìwhfwlrq gh uxswxuhv pxowlsohv gdqv xq vljqdo shuwxueì sdu gx euxlw pxowlsolfdwli hw
dgglwli ã o*dlgh g*xq fulwëuh ghv prlqguhv fduuìv1 Fhwwh pìwkrgh shuphw gh suhqguh hq frpswh ghv euxlwv froruìv hw2rx gh orlv
lqfrqqxhv1 Gdqv oh fdv g*xq qrpeuh gh uxswxuhv lqfrqqx/ rq lqwurgxlw xq whuph gh sìqdolvdwlrq txl shuphw gh uìjohu od uìvroxwlrq
gx vljqdo1 Oh fulwëuh hvw doruv plqlplvì ã o*dlgh gh o*dojrulwkph gx uhfxlw vlpxoì1 Fhwwh whfkqltxh hvw doruv dssoltxìh ã od gìwhfwlrq
gh frqwrxuv gdqv ohv lpdjhv Udgdu ã V|qwkëvh g*Rxyhuwxuh +UVR,1

Devwudfw � Wklv duwlfoh ghdov zlwk pxowlsoh deuxsw fkdqjh ghwhfwlrq lq vljqdov fruuxswhg e| pxowlsolfdwlyh dqg dgglwlyh qrlvh/
xvlqj d ohdvw0vtxduh fulwhulrq1 Wklv dssurdfk grhv qrw uhtxluh nqrzohgjh rq wkh surfhvv vwdwlvwlfv1 Pruhryhu/ wkh qrlvhv fdq dovr
eh froruhg1 Lq wkh fdvh ri dq xqnqrzq qxpehu ri fkdqjhv/ d shqdol}lqj whup lv lqwurgxfhg/ zklfk doorzv wr dgmxvw wkh vljqdo
uhvroxwlrq1 Wkh fulwhulrq lv wkhq plqlpl}hg xvlqj wkh vlpxodwhg dqqhdolqj dojrulwkp1 Wklv vwxg| lv dssolhg wr hgjh ghwhfwlrq lq
V|qwkhwlf Dshuwxuh Udgdu +VDU, lpdjhv1

4 Srvlwlrq gx sureoëph

Qrxv qrxv lqwìuhvvrqv gdqv fhw duwlfoh ã od gìwhfwlrq gh
uxswxuhv srxu ghv vljqdx{ frqvwdqwv sdu prufhdx{ shu0
wxueìv sdu xq euxlw dgglwli hw xq euxlw pxowlsolfdwli1 Od
suìvhqfh gh euxlw pxowlsolfdwli d ìwì revhuyìh gdqv gh qrp0
euhxvhv dssolfdwlrqv frpph ohv wìoìfrppxqlfdwlrqv +skì0
qrpëqh g*ìydqrxlvvhphqw,/ rx hq wudlwhphqw g*lpdjhv +euxlw
gh vflqwloohphqw gdqv ohv lpdjhv UVR,1 Qrxv frqvlgìurqv
soxv sduwlfxolëuhphqw oh sureoëph gh od gìwhfwlrq gh frqwrxuv
gdqv ohv lpdjhv UVR1
Fh sureoëph idlw ghsxlv txhotxhv dqqìhv o*remhw g*xqh

uhfkhufkh lqwhqvlyh ^4`/ ^7`1 Oruvtxh ohv orlv ghv euxlwv dggl0
wli hw pxowlsolfdwli vrqw frqqxhv/ od gìwhfwlrq gh uxswxuhv
shxw íwuh h�hfwxìh sdu lqiìuhqfh ed|ìvlhqqh ^6`1 Fhshq0
gdqw/ od orl d srvwhulrul ghv sdudpëwuhv lqfrqqxv q*hvw sdv
wrxmrxuv vlpsoh ã ìwxglhu/ hw gh soxv/ od frqqdlvvdqfh d
sulrul ghv vwdwlvwltxhv ghv euxlwv hvw vrxyhqw shx uìdolvwh1
Fhu duwlfoh sursrvh g*xwlolvhu od pìwkrgh ghv Prlqguhv

Fduuìv +PF,/ txl shuphw gh v*d�udqfklu gh wrxwh frqqdlv0
vdqfh vxu od orl ghv euxlwv dgglwli hw pxowlsolfdwli1 Hooh hvw
ìjdohphqw dgdswìh dx fdv g*xq euxlw froruì1 O*rswlplvdwlrq
gx fulwëuh ghv PF hvw h�hfwxìh ã o*dlgh g*xqh vlpxodwlrq
gh Prqwh0Fduor sdu fkdñqh gh Pdunry +PFPF,1 Ohv uì0
vxowdwv rewhqxv vrqw dssoltxìv ã od gìwhfwlrq gh frqwrxuv
gdqv ohv lpdjhv UVR1 Fh sureoëph idlw hqfruh o*remhw gh
qrpeuhx{ wudydx{/ fdu ohv pìwkrghv xvxhoohv frpph fhooh
gx judglhqw vrqw dvvh} shx h!fdfh hq suìvhqfh gh euxlw
pxowlsolfdwli1 Xq uìfhqw duwlfoh ^5` sursrvh xqh gìwhfwlrq

gh uxswxuhv oljqh sdu oljqh hw frorqqh sdu frorqqh ã o*dlgh
g*xq �owudjh h{srqhqwlho v|pìwultxh lq�ql1 Oh uìvxowdw gh
fh �owudjh gì�qlw xqh fduwh gh irufh txl/ ã o*dlgh gh o*dojr0
ulwkph gx edvvlq yhuvdqw/ shuphw g*h{wudluh ohv frqwrxuv
gh o*lpdjh1
Fhw duwlfoh suìvhqwh xqh qrxyhooh pìwkrgh gh gìwhfwlrq

gh frqwrxuv oljqh sdu oljqh hw frorqqh sdu frorqqh soxv
shuirupdqwh txh od pìwkrgh sursrvìh gdqv ^5`/ dx sul{
g*xq frþw fdofxodwrluh soxv ìohyì1
O*lqwhqvlwì g*xqh lpdjh UVR hq xq sl{ho grqqì/ qrwìh

L/ vxlw xqh orl h{srqhqwlhooh gh sdudpëwuh p @ H^L`1 D�q
gh uìgxluh od yduldqfh gx euxlw gh vflqwloohphqw +pxowlsol0
fdwli,/ lo hvw g*xvdjh gh pr|hqqhu soxvlhxuv sulvhv gh yxh
lqgìshqgdqwhv1 O*lpdjh g*lqwhqvlwì pr|hqqìh vxu oh sl{ho
ghylhqw doruv hL @ 4
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L+l,/ rü S gìvljqh oh qrpeuh

gh sulvhv gh yxh1 Od yduldeoh hL shxw v*h{sulphu frpph oh
surgxlw gh o*lqwhqvlwì gx sl{ho frqvlgìuì +l1h1 p, hw g*xqh
yduldeoh doìdwrluh E +prgìolvdqw oh euxlw gh vflqwloohphqw,
txl vxlw xqh orl Jdppd gh sdudpëwuhv +S> S , ^:`1 Rq d
doruv H^E` @ 4 hw ydu+E, @ 4@S / fh txl prqwuh o*lqwìuíw
gh pr|hqqhu gl�ìuhqwhv sulvhv gh yxh1 Xqh oljqh +rx xqh
frorqqh, gh o*lpdjh shxw doruv vh prgìolvhu gh od idêrq
vxlydqwh =

|q @ eqpq . �q / q @ 4> ===> Q +4,

rü eq/ �q/ pq hw |q uhsuìvhqwhqw uhvshfwlyhphqw oh euxlw
pxowlsolfdwli/ oh euxlw dgglwli/ od oljqh h{dfwh gh o*lpdjh hw
od oljqh euxlwìh1 �q hvw xq surfhvvxv doìdwrluh gh orl lqgì0
whuplqìh hw gh pr|hqqh qxooh1 Od oljqhpq hvw xqh irqfwlrq
ìwdjìh frpsuhqdqw N qlyhdx{ +vrlw N � 4 uxswxuhv, txl



uhsuìvhqwhqw fkdfxq xqh fhuwdlqh uì hfwlylwì1 Qrwrqv W od
sìulrgh g*ìfkdqwloorqqdjh/ hw ol o*ìfkdqwloorq suìfìgdqw od
l�hph uxswxuh +dyhf o3 @ 3 hw oN @ Q, = od uxswxuh uìhooh d
olhx ã o*lqvwdqw wl @ olW . � / dyhf 3 ? � ? W 1 Rq d doruv =

pq @ Dl / q 5`ol�4> ol` / l @ 4> ===>N

rü Dl uhsuìvhqwh o*lqwhqvlwì gx l�hph qlyhdx1 G*dsuëv fh
txl suìfëgh/ od orl pdujlqdoh gh eq hvw xqh orl Jdppd
gh sdudpëwuhv +S> S ,1 Fhshqgdqw/ od frorudwlrq gx euxlw
lpsoltxh txh od orl mrlqwh gh od oljqh q*d sdv g*h{suhvvlrq
vlpsoh/ píph vl o*rq qìjoljh od suìvhqfh gh euxlw dgglwli1

5 Dssurfkh sdu ohv prlqguhv fdu0

uìv

Oruvtxh oh qrpeuh gh uxswxuhv hvw frqqx/ o*dojrulwkph
ghv prlqguhv fduuìv frqvlvwh ã gìwhuplqhu ohv lqvwdqwv gh
uxswxuhv ol hw ohv dpsolwxgh Dl hq plqlplvdqw oh fulwëuh
vxlydqw =

MN+o>D, @
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+|q �Dl,
5 +5,

dyhf o @ +o4> ===> oN�4,
W
hw D @ +D4> ===> DN,W 1

Dl grlwíwuh uhpsodfì sdu o*hvwlpdwhxu kdelwxho gh od
pr|hqqh gh |q vxu oh vhjphqw ^ol�4 . 4> ol` +rewhqx hq dq0
qxodqw od gìulyìh gx fulwëuh sdu udssruw dx{ dpsolwxghv,/
f*hvw0ã0gluh =
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|q +6,

O*hvwlpdwhxu ghv prlqguhv fduuìv gh o v*rewlhqw doruv hq
plqlplvdqw MN

�
o> eD+o,

�
sdu udssruw ã o1 Odylhooh hw Prx0

olqhv ìwxglhqw gdqv ^8` oh fdv g*xq vljqdo frqvwdqw sdu pru0
fhdx{ shuwxueì sdu gx euxlw dgglwli1 Xq fdv soxv jìqìudo
gh gìwhfwlrq gh uxswxuhv hvw wudlwì gdqv ^9`1 Rq shxw yìul0
�hu txh ohv uìvxowdwv sursrvìv gdqv ^9` shxyhqw v*dssoltxhu

dx prgëoh +4,/ f*hvw0ã0gluh txh od vroxwlrq
�eo> eD+o,

�
gx

sureoëph +5, frqyhujh hq suredelolwì yhuv od yudlh ydohxu
+o> D, oruvtxh Q $ .4/ pr|hqqdqw fhuwdlqhv k|srwkëvhv
shx uhvwulfwlyhv vxu ohv sursulìwìv vwdwlvwltxhv ghv euxlwv
pxowlsolfdwli hw dgglwli +hq sduwlfxolhu/ fhv frqglwlrqv vrqw
yìul�ìhv vl ohv euxlwv vrqw ghv surfhvvxv l1l1g1 rx ghv sur0
fhvvxv DUPD vwdeohv,1

Oruvtxh oh qrpeuh gh uxswxuhv hvw lqfrqqx/ Odylhooh hw
Prxolqhv sursrvhqw gh sìqdolvhu oh fulwëuh MN+o> D, ^8`/ fh
txl uhylhqw ã plqlplvhu

hM+N> o> D, @
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+yq �Dl,
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D�q g*dvvxuhu od frqyhujhqfh hq suredelolwì ghv hvwlpd0
whxuv + eN>eo> eD, yhuv +N> o> D,/ oh sdudpëwuh gh sìqdolvdwlrq
�+Q,grlw íwuh uìho srvlwli who txh =

olp
Q$4

�+Q, @ 3 hw olp
Q$4

Q5�k�+Q, @ .4>

rü oh sdudpëwuh k 5 ^4> 5^ gìshqg gh od vwuxfwxuh vwdwlv0
wltxh ghv surfhvvxv eq hw �q +k @ 4 vl fh vrqw ghv surfhvvxv

DUPD,1 Oh fkrl{ gh �+Q, hvw sduwlfxolëuhphqw lpsruwdqw
sxlvtx*lo uëjoh o*ìfkhooh vxlydqw odtxhooh oh vljqdo hvw shuêx1
Hq h�hw/ soxv �+Q, hvw idleoh/ soxv o*dojrulwkph gìwhfwh gh
uxswxuhv1 Gdqv oh fdv h{wuíph rü �+Q, @ 3/ rq gìwhfwh
xqh uxswxuh ã fkdtxh lqvwdqw q1
Qrwrqv txh oh sureoëph +5, shxw vh jìqìudolvhu ã xq sur0
eoëph elglphqvlrqqho +50G, vxu ghv lpdjhv UVR frqvwl0
wxìhv gh fkdpsv uhfwdqjxodluhv1 Fhshqgdqw/ fhwwh pìwkrgh
qh shxw v*dssoltxhu hq sudwltxh fdu lo idxgudlw hq idlw pl0
qlplvhu xq fulwëuh vxu xq hqvhpeoh gh prwliv ìoìphqwdluhv
irupdqw xqh sduwlwlrq gh o*lpdjh/ fh txl lpsoltxh xqh wuëv
judqgh frpsoh{lwì dojrulwkpltxh1

6 Rswlplvdwlrq sdu ohv whfkqltxhv

PFPF

O*rswlplvdwlrq gx fulwëuh ghv prlqguhv fduuìv suìvhqwì
suìfìghpphqw qìfhvvlwh xq frþw fdofxodwrluh txl ghylhqw
ylwh uìgklelwrluh dyhf xqh pìwkrgh sdu ìqxpìudwlrq oruvtxh
oh qrpeuh gh srlqwv Q hw oh qrpeuh gh uxswxuhv N dxj0
phqwhqw1 Qrxv sursrvrqv gdqv fhw duwlfoh g*xwlolvhu ohv
whfkqltxhv gh Prqwh0Fduor sdu fkdñqh gh Pdunry +PFPF,/
hw hq sduwlfxolhu o*dojrulwkph gx uhfxlw vlpxoì1 Qrwrqv
$ @ +$4> ===> $Q ,W 5  @ i3> 4jQ oh yhfwhxu gì�ql sdu�

$m @ 4 v*lo h{lvwh xqh uxswxuh ã o*lqvwdqw m
$m @ 3 vlqrq

+8,

Qrwrqv txh
SQ

m@4 $m @ N�41 Dlqvl/ ohv fulwëuhv M+o> D, hwhM+N> o> D, shxyhqw v*h{sulphu hq irqfwlrq gh $1 Rq shxw
doruv frqvwuxluh xqh fkdñqh gh Pdunry �q @ +�q

l ,l@4>==>=Q
vxu  juåfh ã o*dojrulwkph gx uhfxlw vlpxoì/ frqyhujh hq
orl yhuv od orl xqliruph vxu o*hqvhpeoh ghv plqlpd jor0
edx{ gx fulwëuh M ã rswlplvhu1 Xq ìoìphqw gh od fkdñqh
hvw xq yhfwhxu �q+$,1 Od fkdñqh hvw frqvwuxlwh gh od id0
êrq vxlydqwh = 4, rq fkrvlw doìdwrluhphqw xqh frq�jxudwlrq
lqlwldoh �3 5  > 5, xqh ydohxu }q.4 hvw fdofxoìh g*dsuëv
t+}q.4m�q,/ rü t hvw xqh ghqvlwì gh suredelolwì gh wudq0
vlwlrq vxu  duelwudluh > 6, }q.4 hvw doruv dffhswì frpph
�q.4 dyhf od suredelolwì =

�
�
�q> }q.4

�
@ plq +4> h{s +��Mq@Wq,, +9,

rü �Mq @ M+}q.4, � M+�q, hw Wq hvw xq sdudpëwuh gh
whpsìudwxuh txl gìfurñw ohqwhphqw1 Hq g*dxwuhv whuphv/ vl
� hvw xqh yduldeoh doìdwrluh xqliruph vxu ^3> 4`/ rq fkrlvlw =�

�q.4 @ }q.4 vl oq � ? 4

Wq

�
�M+}q.4,� M+�q,

�
�q.4 @ �q vlqrq

+:,

Ohv ìfkdqwloorqv �q+W , vrqw doruv glvwulexìv vxlydqw od orl
h{s+�M+�,@W ,1 Od fkdñqh gh Pdunry rewhqxh q*hvw sdv
krprjëqh/ fdu ohv suredelolwìv gh wudqvlwlrq ìyroxhqw ã
fkdtxh lqvwdqw q1 Lo h{lvwh wrxwhirlv ghv frqglwlrqv txl
shuphwwhqw g*dvvxuhu od frqyhujhqfh yhuv o*hqvhpeoh ghv
plqlpd joredx{1 Hqwuh dxwuhv/ rq grlw idluh ydulhu od whp0
sìudwxuh wuëv idleohphqw1 Lo hvw g*xvdjh gh suhqguh Wq.4 @
�Wq dyhf � � 3=<<1 Dsuëv xq whpsv gh fkdx�djh vx!vdp0
phqw orqj/ rq shxw frqvlgìuhu txh o*ìfkdqwloorq �q hvw xqh



erqqh dssur{lpdwlrq gh od vroxwlrq gx sureoëph gh plql0
plvdwlrq/ f*hvw0ã0gluh gh o*hvwlpdwhxu ghv prlqguhv fduuìv1
Srxu dxjphqwhu od ylwhvvh gh frqyhujhqfh/ o*dojrulwkph
xwlolvì lfl frpelqh gl�ìuhqwv fkrl{ gh suredelolwìv gh wudq0
vlwlrq t = 4, rq d frqvlgìuì o*ìfkdqwloorqqhxu lqgìshqgdqw
gì�ql sduw t+�

3 m�, @ t+�
3

, +f0ã0g txh ohv fdqglgdwv vrqw
wluìv lqgìshqghpphqw gh od frq�jxudwlrq frxudqwh �,1
Gdqv qrv vlpxodwlrqv/ t hvw xqh orl gh Ehuqrxool srxu wrxw
lqvwdqw gh uxswxuh 5, ghv fkdqjhphqwv orfdx{ shxyhqw ìjd0
ohphqw lqwhuyhqlu +�qdlvvdqfh� rx �pruw� g*xqh uxswxuh,1
6, fkdtxh uxswxuh suìvhqwh gdqv od frq�jxudwlrq vxlydqwh
hvw uhsrvlwlrqqìh ã o*lqwìulhxu g*xqh shwlwh ihqíwuh fhqwuìh
vxu od uxswxuh frqvlgìuìh1 D�q g*dvvxuhu od frqyhujhqfh/
od fkdñqh gh Pdunry dvvrflìh ã t hvw uìyhuvleoh srxu fhv
ghx{ surfìgxuhv1

7 Dssolfdwlrq dx{ lpdjhv UVR

Rq dssoltxh od pìwkrgh gìfulwh suìfìghpphqw vxu fkdtxh
oljqh hw fkdtxh frorqqh gh o*lpdjh d�q g*hq uhvwlwxhu ohv
frqwrxuv1 Rq vxlw srxu fhod xqh surfìgxuh dqdorjxh ã fhooh
grqqìh gdqv ^5` hq h{kledqw xqh fduwh gh irufh1 Srxu fh

idluh/ qrwrqv �
QPF

o>l +=, +uhvshfwlyhphqw/ �
QPF

f>m +=,, oh yhf0

whxu hvwlpì ghv suredelolwìv gh uxswxuhv srxu od l�hph oljqh

+uhvs1/ m�hph frorqqh,1 �
QPF

o>l +m, +uhvs1/ �
QPF

f>m +l,, fruuhv0
srqg grqf ã od suredelolwì hvwlpìh g*dyrlu xqh uxswxuh
oljqh +uhvs1/ uxswxuh frorqqh, dx srlqw gh frrugrqqìhv
+l> m,1 Rq shxw doruv gì�qlu xqh fduwh gh sxlvvdqfh gh
frqwrxu hq srvdqw ^5` =

Fl>m @
u�

�
QPF

o>l +m,
�5

.
�
�
QPF

f>m +l,
�5

/ l> m @ 4> ===> Q

Lo h{lvwh xqh uxswxuh dx +l> m, gh o*lpdjh vl Fl>m d xqh iruwh
ydohxu +

s
5 dx pd{lpxp,1 Fhwwh fduwh shuphw gh uhvwdxuhu

ohv sulqflsdohv uìjlrqv gh o*lpdjh1 Fhshqgdqw/ ohv iurqwlëuhv
dlqvl rewhqxhv qh vrqw sdv ihupìhv hw vtxhohwwlvìhv/ hw qh
gì�qlvvhqw grqf sdv ghv frqwrxuv ã sursuhphqw sduohu1 Lo
idxw grqf dyrlu uhfrxuv ã ghv whfkqltxhv vsìfl�txhv dx
wudlwhphqw g*lpdjhv/ frpph o*dojrulwkph gx edvvlq yhu0
vdqw rx oh vhxloodjh sdu g|qdpltxhv gh frqwrxu ^5`1 Fhv
pìwkrghv shxyhqw vh gìfuluh sdu dqdorjlh dyhf o*lqrqgd0
wlrq g*xqh vxuidfh1 Hoohv frqvlvwhqw hq suhplëuh dssur{l0
pdwlrq ã frqvlgìuhu od fduwh gh irufh frpph xqh vxuidfh/
hw ã idluh prqwhu gh o*hdx ghsxlv oh irqg ghv ydooìhv +f*hvw0
ã0gluh ohv plqlpd orfdx{,1 Ohv oljqhv gh uhqfrqwuh hqwuh
ohv gl�ìuhqwv edvvlqv dlqvl irupìv uhsuìvhqwhqw doruv ohv
frqwrxuv gh o*lpdjh1 Fhx{0fl vrqw doruv ihupìv hw vtxh0
ohwwlvìv1 Rq qh shxw fhshqgdqw sdv dssoltxhu gluhfwhphqw
fhv whfkqltxhv ã qrwuh lpdjh gh frqwrxu/ fdu ohv qrpeuhx{
wurxv suìvhqwv gdqv ohv iurqwlëuhv lpsoltxhqw txh ohv edv0
vlqv frppxqltxhqw wurs w÷w1 Srxu uhpìglhu ã fh sureoëph/
rq d fkrlvl g*dssoltxhu ã od fduwh gh sxlvvdqfh gh frqwrxu
xq �owuh gh olvvdjh1 Fhoxl0fl ìsdlvvlw ohv iurqwlëuhv/ fh txl d
srxu h�hw g*h�dfhu ohv wurxv1 Rq shxw doruv dssoltxhu ohv
dojrulwkphv gh w|sh edvvlq yhuvdqw1
Od �jxuh 4 uhsuìvhqwh xqh lpdjh v|qwkìwlvìh/ txl fru0

uhvsrqg ã ghv fkdpsv gh Jleev hw ã xq euxlw pxowlsolfd0
wli rewhqx dyhf S @ 6 sulvhv gh yxh1 Od �jxuh 5 prqwuh
o*lpdjh gh sxlvvdqfh gh frqwrxu rewhqxh dyhf o*hvwlpdwhxu

ghv prlqguhv fduuìv dssoltxì dx{ oljqhv hw frorqqhv gh
o*lpdjh1 Rq shxw yrlu vxu od �jxuh 6 oh uìvxowdw gh fhwwh
lpdjh �owuìh sdu xq �owuh h{srqhqwlho gh wdlooh 44 � 441
Rq frqvwdwh elhq txh ohv wurxv q*dssdudlvvhqw soxv1 Hq�q/
od �jxuh 7 uhsuìvhqwh od vxshusrvlwlrq ghv frqwrxuv �qdoh0
phqw rewhqxv hw gh o*lpdjh lgìdoh1
Rq shxw frqvwdwhu txh ohv uìjlrqv gh o*lpdjh vrqw jored0
ohphqw elhq uhvwlwxìhv1 Fhshqgdqw/ ohv frqwrxuv qh vrqw
sdv wuëv suìflv1 Rq frqvwdwh gh soxv sduirlv xqh fhuwdlqh
vxu0+rx vrxv0,vhjphqwdwlrq1 Ghx{ h{solfdwlrqv ã fhv lqfrq0
yìqlhqwv shxyhqw íwuh dssruwìhv1 G*xqh sduw/ oh olvvdjh/ v*lo
d shuplv gh vxssulphu ohv wurxv/ d uhqgx ohv frqwrxuv dvvh}
 rxv hw ìsdlv1 O*dojrulwkph gx edvvlq yhuvdqw shxw doruv
gl!flohphqw hq h{wudluh ghv frqwrxuv vtxhohwwlvìv sduidl0
whphqw orfdolvìv1 Fh frqvwdw phw hq oxplëuh o*lpsruwdqfh
gx erq fkrl{ gh �owuh1 Hq h�hw/ fhoxl0fl grlw vx!vdpphqw
olvvhu o*lpdjh gh frqwrxu d�q g*ìolplqhu ohv wurxv/ pdlv
lo grlw gh soxv grqqhu ohv frqwrxuv ohv prlqv  rxv srv0
vleohv1 Od gìwhuplqdwlrq g*xq who �owuh hvw grqf wuëv gì0
olfdwh/ fdu lo idxgudlw whqlu frpswh ghv sursulìwìv orfdohv
gh o*lpdjh gh frqwrxuv1 Lo uhvwh grqf ã ìwxglhu soxv dw0
whqwlyhphqw od txhvwlrq1 Srxu qrv vlpxodwlrqv/ qrxv dyrqv
gìwhuplqhu oh �owuh gh olvvdjh h{sìulphqwdohphqw1 O*dxwuh
srlqw ã dpìolruhu frqfhuqh od vxu0vhjphqwdwlrq +rx sduirlv
od vrxv0vhjphqwdwlrq,1 Fhw lqfrqyìqlqhqw surylhqw gx idlw
txh o*dojrulwkph gh vhxloodjh gh g|qdpltxhv gh frqwrxu
xwlolvì qìfhvvlwh od gìwhuplqdwlrq g*xq vhxlo1 Hq h�hw wrxv
ohv frqwrxuv fruuhvsrqgdqw ã xqh g|qdpltxh lqiìulhxuh ã
fh vhxlo vrqw ìolplqìv1 Gh idlw/ lo idxw fkrlvlu xq vhxlo dgì0
txdw txl shuphwwh gh frqvhuyhu ohv frqwrxuv sulqflsdx{
hq ìolplqdqw ohv frqwrxuv �sdudvlwhv�1 Fh vhxlo fruuhvsrqg
grqf dx sdudpëwuh gh sìqdolvdwlrq �+Q, gdqv oh fulwëuh
ghv prlqguhv fduuìv/ fdu lo shuphw gh uìjohu od uìvroxwlrq
gh o*lpdjh1

8 Frqfoxvlrq

Qrxv dyrqv suìvhqwì gdqv fhw duwlfoh xqh whfkqltxh gh
gìwhfwlrq gh uxswxuhv gdqv xq vljqdo shuwxueì sdu xq euxlw
pxowlsolfdwli1 O*dojrulwkph sursrvì/ edvì vxu xq fulwëuh ghv
prlqguhv fduuìv/ shuphw gh v*d�udqfklu gh od frqqdlvvdqfh
gh od orl gx euxlw/ hw shxw v*dssoltxhu gdqv oh fdv g*xq euxlw
froruì1 Xq sìqdolvdwlrq gx fulwëuh ghv PF shuphw gh wudl0
whu ohv fdv uìhov rü oh qrpeuh gh uxswxuhv hvw lqfrqqx1
Ghv uìvxowdwv wkìrultxhv gh frqyhujhqfh rqw ìwì ìqrqfìv1
Hq sudwltxh/ od plqlplvdwlrq gx fulwëuh ghv PF hvw doruv
h�hfwxìh ã o*dlgh ghv pìwkrghv PFPF1 Fhwwh whfkqltxh
gh gìwhfwlrq gh uxswxuhv d ìwì dssoltxìh ã od gìwhfwlrq gh
frqwrxuv g*xqh lpdjh shuwxueìh sdu gx euxlw gh vflqwlooh0
phqw/ ã o*dlgh g*dojrulwkphv gh w|sh edvvlq yhuvdqw1

Uìiìuhqfhv

^4` D1 F1 Eryln/ �Rq ghwhfwlqj Hgjhv lq Vshfnoh Lpdjhu|/�
LHHH Wudqv1 rq DVVS/ yro1 69/ q� 43/ ss1 494;0495:/
Rfw1 4<;;1

^5` U1 Im!uwriw/ D1 Orsëv/ S1 Pduwkrq dqg H1 Fxehur0
Fdvwdq/ �Dq Rswlpdo Pxowlhgjh Ghwhfwru iru VDU



Ilj1 4= Lpdjh gh fkdpsv gh Jleev euxlwìh1

Ilj1 5= Lpdjh gh sxlvvdqfh gh frqwrxuv rewhqxh sdu o*hv0
wlpdwhxu ghv PF1

Lpdjh Vhjphqwdwlrq/� LHHH Wudqv1 Jhrvfl1 dqg Uh0
prwh Vhqvlqj/ yro1 69/ q� 6/ ss1 :<60;35/ Pd| 4<<;1

^6` M1\1 Wrxuqhuhw/ P1 Grlv| hw P1 Pd}}hl/ �Ed|hvldq Hv0
wlpdwlrq ri Deuxsw Fkdqjhv Frqwdplqdwhg e| Pxo0
wlsolfdwlyh Qrlvh xvlqj PFPF�/ Surf1 ri LFDVVS*<</
Yro1 7/ s1 546605469/ Vhdwwoh/ 45048 Pdl 4<<;1

^7` S1 D1 Nhoo|/ K1 Ghulq dqg N1 Kduww/ �Dgdswlyh Vhjphq0
wdwlrq ri Vshfnohg Lpdjhv Xvlqj d Klhudfklfdo Udqgrp
Ilhog Prgho/� LHHH Wudqv1 rq DVVS/ yro1 69/ q� 43/
ss1 495;04974/ Rfw1 4<;;1

^8` P1 Odylhooh hw H1 Prxolqhv/ �Ohdvw Vtxduhv hvwlpdwlrq
ri dq xqnqrzq qxpehu ri vkliwv lq d wlph vhulhv/� ã
sdudñwuh gdqv M1 Wlph Vhulhv Dqdo|vlv/ 4<<;1

^9` P1 Odylhooh/ �Ghwhfwlrq ri pxowlsoh fkdqjhv lq
d vhtxhqfh ri udqgrp yduldeohv/� glvsrqleoh vxu
zzz1pdwk1xsvxg11iu2�eleolr2kwpo2ssr1kwpo/ 4<<9

^:` D1 Sdsrxolv/ Suredelolw| Udqgrp Yduldeohv dqg Vwr0
fkdvwlf Surfhvvhv/ 6ug hg1/ PfJudz0Kloo/ Qhz \run/
4<<41

Ilj1 6= Lpdjh gh sxlvvdqfh gh frqwrxuv �owuìh1

Ilj1 7= Vxshusrvlwlrq gh o*lpdjh lgìdoh hw ghv frqwrxuv
vtxhohwwlvìv irxuqlv sdu oh vhxloodjh gh g|qdpltxhv gh
frqwrxu1
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