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cçê=áããÉÇá~íÉ=êÉäÉ~ëÉ=

=
áåÇçãÉí~ä=OMNPW=kÉï=íÉÅÜåçäçÖáÉë=íç=ÑìÉä=
ÖêçïíÜ= éçíÉåíá~ä= áå= fåÇçåÉëá~= ~åÇ= íÜÉ=
êÉÖáçå==
=
=
OP= g~åì~êó= OMNP= Ó= qÜÉ= áå~ìÖìê~ä= áåÇçãÉí~ä= OMNP= ïáää= ÑáÉäÇ= ~= Üçëí= çÑ=
áåíÉêå~íáçå~ä=ÉñÜáÄáíçêë=Ñêçã=OO=ÅçìåíêáÉëI=ïáíÜ=å~íáçå~ä=Öêçìéë=~åÇ=é~îáäáçåë=
Ñêçã=^ìëíêá~I=`Üáå~I=fåÇá~I=fí~äóI=q~áï~å=~åÇ=íÜÉ=rhI=~ë=ïÉää=~ë=ã~àçê=éä~óÉêë=
Ñêçã= dÉêã~åóI= g~é~åI= j~ä~óëá~= ~åÇ= páåÖ~éçêÉK= oìååáåÖ= OM= Ó= OP= cÉÄêì~êó=
OMNP= ~í= íÜÉ= g~â~êí~= fåíÉêå~íáçå~ä= bñéçI= hÉã~óçê~å= Eg~â~êí~I= fåÇçåÉëá~FI=
áåÇçãÉí~ä=OMNP=áë=ÇêáîÉå=Äó=íÜÉ=áåÇìëíêóÛë=äÉ~ÇáåÖ=íê~ÇÉ=Ñ~áêë=Ó=dfc^I=jbqb`I=
qebojmol`bppI=kbt`^pq=Ó=çêÖ~åáòÉÇ=Äó=jÉëëÉ=aΩëëÉäÇçêÑ=áå=dÉêã~åóK==
=
táíÜ=áíë=ïáÇÉ=áåíÉêå~íáçå~äáíóI=áåÇçãÉí~ä=OMNP=ëÉêîÉë=~ë=íÜÉ=áÇÉ~ä=éä~íÑçêã=íç=
áåíêçÇìÅÉ=åÉï=íÉÅÜåçäçÖáÉëI=éêçÇìÅíë=~åÇ=ëçäìíáçåë=Ñêçã=ã~êâÉí=äÉ~ÇÉêë=áå=íÜÉ=
ãÉí~ä=~åÇ=ëíÉÉä=áåÇìëíêáÉë=~Åêçëë=íÜÉ=ÖäçÄÉI=íç=fåÇçåÉëá~=~åÇ=íÜÉ=êÉÖáçåK==
=
bñÜáÄáíáåÖ=ìåÇÉê=íÜÉ=fí~äá~å=Åçìåíêó=é~îáäáçå=áë=mboq=pêäI=ïÜçëÉ=ÅçêÉ=ÄìëáåÉëë=
áë= áå= ëíÉÉä= ãáääë= ~åÇ= ÖÉåÉê~ä= ÉåÖáåÉÉêáåÖI= ëéÉÅá~äáëáåÖ= áå= êçääáåÖ= ãáää= éä~åí=
ÇÉëáÖåK= mboqÛë= áååçî~íáçåë= éêçãáëÉ= ÑäÉñáÄäÉI= ÉÑÑáÅáÉåí= ÅìëíçãáëÉÇ= éä~åí=
ëçäìíáçåë=~åÇ=ÉèìáéãÉåí=Ñçê=íÜÉ=ëíÉÉä=áåÇìëíêóK==
=
mboqÛë= âÉó= çÄàÉÅíáîÉ= ~í= áåÇçãÉí~ä= OMNP= áë= íç= áåíêçÇìÅÉ= íÜÉáê= Åçãé~åó= ~åÇ=
éêçÇìÅíë=íç=íÜÉ=fåÇçåÉëá~å=ã~êâÉíK=;lìê=åÉï=íÉÅÜåçäçÖáÉë=~êÉ=ëìáí~ÄäÉ=Ñçê=íÜÉ=
fåÇçåÉëá~å= ã~êâÉí= ïÜáÅÜ= åÉÉÇë= íÜÉ= ä~íÉëí= áååçî~íáçåë= áå= íÜÉ= éêçÇìÅíáçå=
éêçÅÉëëÉë= áå= çêÇÉê= íç= ÄÉ= ÅçãéÉíáíáîÉ= çå= íÜÉ= áåíÉêå~íáçå~ä= ã~êâÉíÒI= ë~áÇ= aêK=
j~ííÉç=qçãÄ~I=qÉÅÜåáÅ~ä=~åÇ=`çããÉêÅá~ä=aáêÉÅíçê=~í=mboq=pêä=
=
^í= áåÇçãÉí~ä= OMNPI= mboq=ïáää= ÑÉ~íìêÉ= ëçãÉ=çÑ= íÜÉáê= ä~íÉëí= ÇÉîÉäçéãÉåíë=~åÇ=
éêçÇìÅíëW=~= é~íÉåíÉÇ= êçääáåÖ= ëí~åÇ=ïáíÜ= êÉîçäìíáçå~êó=ÇÉëáÖåI= S=î~êá~íáçåë=çÑ=
ÑáåáëÜáåÖ=ÄäçÅâë=Ñçê=êÉÄ~ê=~åÇ=ïáêÉ=êçÇ=éêçÇìÅíáçåI=~ë=ïÉää=~ë=çíÜÉê=áååçî~íáçåë=
áå=íÜÉ=Üçí=êçääáåÖ=ãáää=ëÉÅíçêK=
=
cêçã=g~é~åI=fdr`ef=hfhl=`lKI=iqaK=Efp_F= áë=~=äÉ~ÇáåÖ=ã~åìÑ~ÅíìêÉê=çÑ=_~ää=
qê~åëÑÉêë=~åÇ=qìêå=q~ÄäÉëK=_~ää=íê~åëÑÉêë=Ü~îÉ=ÄÉÅçãÉ=~å=áåíÉÖê~ä=ÅçãéçåÉåí=
~Åêçëë= áåÇìëíêáÉë=~ë=~å=ÉëëÉåíá~ä= ëçäìíáçå=ìëÉÇ= áå=ã~íÉêá~ä=Ü~åÇäáåÖ=ëóëíÉãëK=
bñíÉåëáîÉ=~ééäáÅ~íáçå=çÑ=Ä~ää= íê~åëÑÉêë= Å~å=ÄÉ= ÑçìåÇ= áå= íÜÉ=~ìíçãçíáîÉI= cmaI=
éÜçíçîçäí~áÅI=ÑççÇ=éä~åíëI=ãÉÇáÅ~äI=ÅçåëíêìÅíáçå=~åÇ=ëÉîÉê~ä=çíÜÉê=áåÇìëíêáÉëK==
=
;tÉ= ïçìäÇ= äáâÉ= íç= ãçíáî~íÉ= çìê= ÅìëíçãÉêë= ïáíÜ= ÅìííáåÖJÉÇÖÉ= íÉÅÜåçäçÖó= Ó=
ÜáÖÜ= éêÉÅáëáçå= Ä~ää= íê~åëÑÉêë= ~åÇ= íìêå= í~ÄäÉë= Ñçê= Ñ~Åíçêó= ëçäìíáçåë= Ñçê= ãçêÉ=
ÉÑÑáÅáÉåÅó=áå=íÜÉ=éêçÇìÅíáçå=äáåÉÒI=ãÉåíáçåÉÇ=e~àáãÉ=hçã~íëìI=lîÉêëÉ~ë=p~äÉë=
j~å~ÖÉê=~í=fÖìÅÜá=háâçK==
=
få= âÉÉéáåÖ= ïáíÜ= íÜÉáê= éÜáäçëçéÜóI= fp_= ïáää= éêÉëÉåí= åÉï= íÉÅÜåçäçÖó= ~í=
áåÇçãÉí~ä= OMNPI= ëÜçïÅ~ëáåÖ= íÜÉáê= éåÉìã~íáÅ= ~áê= Ä~ää= äáÑíÉêëI= ïÜáÅÜ= Éå~ÄäÉë=
èìáÅâ=ÇáÉ=ÅÜ~åÖÉI=ÅêÉ~íáåÖ=~=ë~ÑÉê=ÉåîáêçåãÉåí=çå=íÜÉ=ïçêâ=ÑäççêK=
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_o^rk= j~ëÅÜáåÉåÑ~Äêáâ= dãÄe= ïáää= ÉñÜáÄáí= ìåÇÉê= íÜÉ= ^ìëíêá~å= Åçìåíêó= é~îáäáçåK= qÜÉó= ~êÉ=
êÉÅçÖåáòÉÇ=áå=bìêçéÉI=kçêíÜ=^ãÉêáÅ~=~åÇ=kçêíÜ=^ëá~=~ë=íÜÉ=äÉ~ÇáåÖ=ëìééäáÉê=çÑ=ÅìííáåÖ=~åÇ=ÖêáåÇáåÖ=
ã~ÅÜáåÉë= Ñçê= ëÉãáJÑáåáëÜÉÇ= ëíÉÉä= ~åÇ= ëéÉÅá~ä= ~ääçó= éêçÇìÅíëI= ìëÉÇ=ã~áåäó= áå= êçääáåÖ=ãáääëI= ÑçêÖÉëI=
ÑçìåÇêáÉëI= éáéÉ= ãáääëI= ã~åìÑ~ÅíìêáåÖ= ïçêâëÜçéë= ~åÇ= ãÉí~ääìêÖáÅ~ä= êÉëÉ~êÅÜ= ä~ÄëK= _o^rkÛë=
éêçÑÉëëáçå~ä= ëÉêîáÅÉë= ~äëç= ÉñíÉåÇ= íç= ÅçåëìäíáåÖ= ÉåÖáåÉÉêáåÖ= Ñçê= éêçàÉÅí= ëíìÇáÉë= ~åÇ= éä~ååáåÖ=
ÉåÖáåÉÉêáåÖI=~åÇ=éêçàÉÅí=ã~å~ÖÉãÉåí=Ñçê=ÉñÉÅìíáåÖ=Åçåíê~Åíë=~åÇ=ëáíÉ=ëÉêîáÅÉëK===
=
qÜÉ=ÉñéÉêíë=~í=_o^rk= êÉÅçÖåáëÉ= íÜÉ=åÉÉÇ= Ñçê= íÜÉ= ëíÉÉä=~åÇ=ãÉí~ä= áåÇìëíêáÉë= áå=pçìíÜÉ~ëí=^ëá~= íç=
âÉÉé= é~ÅÉ= ïáíÜ= ^ëá~Ûë= ä~êÖÉê= ã~êâÉíëK= _o^rk= ëÉÉë= íÜÉáê= é~êíáÅáé~íáçå= áå= áåÇçãÉí~ä= OMNP= ~ë= ;~å=
ÉñÅÉääÉåí=çééçêíìåáíó=Ñçê=ÅìëíçãÉêë=áå=fåÇçåÉëá~=~åÇ=åÉáÖÜÄçìêáåÖ=ÅçìåíêáÉë=íç=ãÉÉí=_o^rkÛë=âÉó=
ÉñéÉêíë=~åÇ=íç=äÉ~êå=ãçêÉ=~Äçìí=_o^rkÛë=áååçî~íáîÉ=ê~åÖÉ=çÑ=éêçÇìÅíë=~åÇ=ëÉêîáÅÉëÒI=ë~óë=dÉêÜ~êÇ=
oáÅÜíÉêI= sáÅÉ= mêÉëáÇÉåí= çÑ= íÜÉ= píÉÉä= `ìííáåÖ= C= dêáåÇáåÖ=j~ÅÜáåÉë= aáîáëáçåK=jê= oáÅÜíÉê= ÉÅÜçÉë= íÜÉ=
Åçãé~åóÛë=ÄÉäáÉÑ=íÜ~í=íÜÉáê=áååçî~íáîÉ=ëíÉÉä=ÅìííáåÖ=~åÇ=ÖêáåÇáåÖ=ã~ÅÜáåÉëI=ÅçåëìäíáåÖ=ÉåÖáåÉÉêáåÖ=
ëÉêîáÅÉë=~åÇ=éêçÑÉëëáçå~ä= íÉÅÜåáÅ~ä=ëìééçêí=Å~å=éêçîáÇÉ=íÜÉ=áÇÉ~ä=ëçäìíáçå= Ñçê= íÜÉ=pçìíÜÉ~ëí=^ëá~å=
ÅìëíçãÉê=íç=êÉã~áå=ÅçãéÉíáíáîÉK=^ãçåÖ=íÜÉ=ä~íÉëí=ÇÉîÉäçéãÉåíë=íÜ~í=_o^rk=ïáää=ëÜçïÅ~ëÉ=~í=íÜÉ=
ÉñÜáÄáíáçå=ïáää=ÄÉ=~=ÜáÖÜJéÉêÑçêã~åÅÉ=~Äê~ëáîÉ=ÅìíJçÑÑ=ã~ÅÜáåÉK==
=
áåÇçãÉí~ä= OMNP= áå~ìÖìê~íÉë= ~í= ~= ãçëí= çééçêíìåÉ= íáãÉ= Ñçê= ÄçíÜ= áåíÉêå~íáçå~ä= ~åÇ= ÇçãÉëíáÅ=
ëí~âÉÜçäÇÉêë=íç=ÉñéäçêÉ=íÜÉ=ÇÉã~åÇë=~åÇ=ëìééäó=íÜÉ=åÉÉÇë=çÑ=fåÇçåÉëá~Ûë=ãÉí~ä=~åÇ=ëíÉÉä=áåÇìëíêóK=
;dáîÉå= íÜ~í= fåÇçåÉëá~Ûë= ëíÉÉä= áåÇìëíêó= áë= Å~é~ÄäÉ= çÑ= éêçÇìÅáåÖ= RKR= ãáääáçå= íçååÉë= çÑ= íçí~ä= ëíÉÉä=
éêçÇìÅíë=~ååì~ääóI=~åÇ=ïáíÜ=ÜáÖÜÉê=éêçÇìÅíáçå=äÉîÉäë=ÉñéÉÅíÉÇ=áå=íÜÉ=ÅçãáåÖ=óÉ~êëI=íÜáë=éêçàÉÅíÉÇ=
áåÅêÉ~ëÉ= êÉÑäÉÅíë= ~= ÖêçïáåÖ=åÉÉÇ= Ñçê= åÉïÉê= íÉÅÜåçäçÖáÉë= íç= ëéìê=ãçêÉ= ÉÑÑáÅáÉåí= ~åÇ= Åçëí= ÉÑÑÉÅíáîÉ=
éêçÇìÅíáçå=éêçÅÉëëÉëÒI=ÅçåÅäìÇÉë=pÜáêäÉó=iáãI=dÉåÉê~ä=j~å~ÖÉê=çÑ==jÉëëÉ=aΩëëÉäÇçêÑ=^ëá~K==
=
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^Äçìí=áåÇçãÉí~ä=OMNP=
qÜÉ= áå~ìÖìê~ä= áåÇçãÉí~ä= áë= àçáåíäó= çêÖ~åáòÉÇ=Äó=jÉëëÉ=aΩëëÉäÇçêÑ=^ëá~= ~åÇ=mqK=t^hbkfK=aêáîÉå=Äó= íÜÉ= ëÉÅíçêëÛ= äÉ~ÇáåÖ=
ÉñÜáÄáíáçåë=dfc^I=jbqb`I=qebojmol`bpp=~åÇ=kbt`^pqI=çêÖ~åáòÉÇ=áå=dÉêã~åó=Äó=jÉëëÉ=aΩëëÉäÇçêÑ=dãÄeI=áåÇçãÉí~ä=OMNP=
ÑçÅìëÉë= çå= íÜÉ= ëóåÉêÖáëíáÅ= áåíÉêêÉä~íáçåë= çÑ= ÑçìåÇêó= íÉÅÜåçäçÖóI= Å~ëíáåÖ= éêçÇìÅíëI= ãÉí~ääìêÖó= ~åÇ= íÜÉêãç= éêçÅÉëë=
íÉÅÜåçäçÖóK=qÜÉ=ëÜçïÅ~ëÉ=;áåÇçíççäëÒ=ïáää=ÅçîÉê=íÜÉ=ëóåÉêÖáëíáÅ=ÑáÉäÇ=çÑ=ã~ÅÜáåÉ=íççäëK=qÜÉ=QJÇ~ó=ÉñÜáÄáíáçå=ïáää=ÄÉ=çéÉå=
íç=íê~ÇÉ=îáëáíçêë=Ñêçã=OM=Ó=OP=cÉÄêì~êó=OMNP=~í=g~â~êí~=fåíÉêå~íáçå~ä=bñéç=hÉã~óçê~åI=fåÇçåÉëá~K=^ää=íê~ÇÉ=îáëáíçêë=~åÇ=
éêçÑÉëëáçå~äë=~êÉ=êÉèìáêÉÇ=íç=êÉÖáëíÉê=íÜÉáê=îáëáíK=låäáåÉ=éêÉJêÉÖáëíê~íáçå=Ñçê=îáëáíçêë=ïáää=ÄÉ=çéÉå=áå=pÉéíÉãÄÉê=OMNOK=
=
^Äçìí=íÜÉ=çêÖ~åáòÉêë=
jÉëëÉ=aΩëëÉäÇçêÑ=dãÄe=áë=çåÉ=çÑ=íÜÉ=ïçêäÇÛë=ãçëí=ëìÅÅÉëëÑìä=ÉñÜáÄáíáçå=çêÖ~åáëÉêëI=êÉëéçåëáÄäÉ=Ñçê=çêÖ~åáëáåÖ=ãçêÉ=íÜ~å=
OM=çÑ=íÜÉ=ïçêäÇÛë=åìãÄÉê=çåÉ=ÉñÜáÄáíáçåë=áå=î~êáçìë=áåÇìëíêáÉë=áåÅäìÇáåÖ=ÑçìåÇêó=íÉÅÜåçäçÖóI=Å~ëíáåÖ=éêçÇìÅíëI=ãÉí~ääìêÖó=
~åÇ= íÜÉêãç= éêçÅÉëë= íÉÅÜåçäçÖóI= å~ãÉäóI= íÜÉ= ÖäçÄ~ääó= ~ÅÅä~áãÉÇ= dfc^I= jbqb`I= qebojmol`bpp= ~åÇ= kbt`^pq= ÜÉäÇ= áå=
aΩëëÉäÇçêÑI= dÉêã~åóK= fíë= ëìÄëáÇá~êó= çÑÑáÅÉI=jÉëëÉ=aΩëëÉäÇçêÑ=^ëá~I=ïáíÜ= ÉñíÉåëáîÉ= ÉñéÉêíáëÉ= áå= çêÖ~åáëáåÖ= íê~ÇÉ= Ñ~áêë= áå=
pçìíÜÉ~ëí=^ëá~I=Ü~ë=ÇÉîÉäçéÉÇ=~=éçêíÑçäáç=çÑ=åìãÉêçìë=íê~ÇÉ=Ñ~áêë=áå=pçìíÜÉ~ëí=^ëá~=ëáåÅÉ=NVVRK=mq=t~Ü~å~=hÉã~ä~åá~Ö~=
j~âãìê=Et^hbkfF=êÉéêÉëÉåíë=jÉëëÉ=aΩëëÉäÇçêÑ=dãÄe=Ñçê=íÜÉ=ã~êâÉíáåÖ=~åÇ=éêçãçíáçå=çÑ=áíë=íê~ÇÉ=Ñ~áêë=íç=íÜÉ=fåÇçåÉëá~å=
ã~êâÉí=ëáåÅÉ=NVVNK=
=
pìééçêíáåÖ=lêÖ~åáò~íáçåëW==
cÉÇÉê~íáçå= çÑ= fåÇçåÉëá~å= jÉí~äïçêâë= C= j~ÅÜáåÉêó= fåÇìëíêáÉë= ^ëëçÅá~íáçå= Ed^jj^F= ö= ^ëëçÅá~íáçå= çÑ= jÉí~äïçêâ= ~åÇ=
j~ÅÜáåÉêó=E^pmbmF=ö=^ëëçÅá~íáçå=çÑ=fåÇçåÉëá~å=jÉí~ä=cçìåÇêó=E^mifkalF=ö=fåÇçåÉëá~å=cçìåÇêóãÉåÛë=^ëëçÅá~íáçå=Ee^mifF=ö=
fåÇçåÉëá~å=bäÉÅíêáÅ=`~ÄäÉ=j~åìÑ~ÅíìêÉêÛë=^ëëçÅá~íáçå=E^mh^_biF=ö=fåÇçåÉëá~å=fêçå=C=píÉÉä=fåÇìëíêó=^ëëçÅá~íáçå=Effpf^F=ö=
fåÇçåÉëá~å=^ìíçãçíáîÉ=m~êíë=C=`çãéçåÉåíë=fåÇìëíêáÉë=^ëëçÅá~íáçå=Edf^jjF=ö=qÜÉ=fåÇçåÉëá~å=m~Åâ~ÖáåÖ=cÉÇÉê~íáçå=EfmcF=
ö=fåÇçåÉëá~å=bñÜáÄáíáçå=`çãé~åáÉë=^ëëçÅá~íáçå=Efb`^F=ö=fåÇçåÉëá~å=`Ü~ãÄÉê=çÑ=`çããÉêÅÉ=~åÇ=fåÇìëíêó=Eh^afkF=ö=jáåáëíêó=
çÑ=fåÇìëíêóI=oÉéìÄäáÅ=çÑ=fåÇçåÉëá~=ö=g~Ä~ÄÉâ~=
=
cçê=ãçêÉ=áåÑçêã~íáçå=çå=áåÇçãÉí~ä=OMNPI=éäÉ~ëÉ=îáëáí=ïïïKáåÇçãÉí~äKåÉí=
=
bñÜáÄáíçê=Åçåí~Åí=ïçêäÇïáÇÉW= = = bñÜáÄáíçê=Åçåí~Åí=ïáíÜáå=fåÇçåÉëá~W==
_É~ííêáÅÉ=eç= = = = = `äçìÇáåá~=gK=aáÉíÉê=
qÉäW=ESRF=SPPO=VSQO= = = = qÉäW=ESOF=ON=RPSS=MUMQ=
bJã~áäW=ÄÉ~ííêáÅÉ]ãÇ~KÅçãKëÖ== = = bJã~áäW=ÅäçìÇáåá~]ï~âÉåáKÅçã==
=
mêÉëë=Åçåí~ÅíW== = = = = =
EjÉëëÉ=aΩëëÉäÇçêÑ=^ëá~F=^êá~åÉ=pÉáÑÉêí=│qÉäW=ESRF=SPPO=VSRO=│bJã~áäW=~êá~åÉ]ãÇ~KÅçãKëÖ==
Et^hbkfF=páäîá~=^åÖÉä~=ö=qÉäW=ESOF=ON=RPSS=MUMQ=ö=bã~áäW=ëáäîá~]ï~âÉåáKÅçã= 


