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GGG=j™äí=ÉÑíÉê=p`oJâ~í~äóë~íçê=çÖ=Ñ›ê=çñáÇ~íáçåëâ~í~äóë~íçêK=

=

=

=



=

V=

o™ÉãáëëáçåÉê=Ñ›ê=â~í~äóë~íçê~åä‹Ö=

=

q~ÄÉä=O=îáëÉê=ê™ÉãáëëáçåÉê=Ñ›ê=â~í~äóë~íçê~åä‹ÖK==

=

=
q~ÄÉä=O=bãáëëáçåëã™äáåÖÉê=Ñ›ê=â~í~äóë~íçê~åä‹Ö=

=

= klñ= `l= c^=

= ãÖLkã
P
I=êÉÑK=R=

B=l
O
I=í›ê=ê›ÖÖ~ë=

ãÖLkã
P
I=êÉÑK=R=

B=l
O
I=í›ê=ê›ÖÖ~ë=

ãÖLkã
P
I=êÉÑK=R=

B=l
O
I=í›ê=ê›ÖÖ~ë=

^ââêÉÇáíÉêÉí=

ã™äáåÖ=ìÇÑ›êí=ÇÉå=

QK=ÑÉÄêì~ê=OMNM==

RQS= NQRV= NNU=

^ââêÉÇáíÉêÉí=

ã™äáåÖ=ìÇÑ›êí=ÇÉå=

SK=à~åì~ê=OMNN=

VMN= NQUR= RO=

=

pçã=ÇÉí=ÑêÉãÖ™êI=Éê=ÇÉê=ëíçêÉ=ìÇëîáåÖ=é™=klñJ=çÖ=c^JÉãáëëáçåÉå=á=ÇÉ=íç=

ã™äÉéÉêáçÇÉêK=cçêëâÉääÉå=á=î‹êÇáÉêåÉ=Éê=ìÇÉå=ÄÉíóÇåáåÖ=Ñçê=ÇÉååÉ=ê~ééçêíë=

âçåâäìëáçåI=Ç~=ÇÉ=êÉåëÉÇÉ=î‹êÇáÉêI=q~ÄÉä=NI=á=ÄÉÖÖÉ=íáäÑ‹äÇÉ=äáÖÖÉê=ä~åÖí=ìåÇÉê=

ã™äë‹íåáåÖÉåK=

=

pîçîä=á=ÄáçÖ~ëëÉåK=

=

_áçÖ~ë~åä‹ÖÖÉí=Éê=ìÇëíóêÉí=ãÉÇ=Éå=ÒëâêìÄÄÉêÒ=ëçã=ëâ~ä=êÉåëÉ=ÄáçÖ~ëëÉå=Ñçê=

ëîçîäI=Ñ›ê=ÇÉååÉ=äÉÇÉë=íáä=Ö~ëãçíçêÉåK=j™äáåÖÉê=~Ñ=ëîçîäáåÇÜçäÇÉí=îáëÉêI=~í=Éí=

êÉ~äáëíáëâ=êÉåëÉåáîÉ~ì=Ñçê=ëîçîäáåÇÜçäÇ=á=ÄáçÖ~ëëÉå=é™=ÇÉííÉ=~åä‹Ö=Éê=OR=ééã=

ESNIR=ãÖLNM=âtÜFI=ÜîáäâÉí=Éê=Å~K=P=Ö~åÖÉ=ãçíçêäÉîÉê~åÇ›êÉåë=~åÄÉÑ~äÉÇÉ=

ã~âëáãìãî‹êÇá=å™ê=ÇÉê=â›êÉë=ãÉÇ=â~í~äóë~íçê~åä‹Ö=xNzK=

pîçîä=á=ÄáçÖ~ëëÉå=â~å=ãÉÇÑ›êÉ=Éå=ÜìêíáÖÉêÉ=‹äÇåáåÖ=~Ñ=â~í~äóë~íçêÉêåÉ=çÖ=Éå=

ìÇÑ‹äÇåáåÖ=~Ñ=ëîçîäëóêÉ=Ee
O
pl

Q
F=á=ê›ÖÖ~ëâ›äÉêÉåK=

=

^Ñ=í~ÄÉä=P=ÑêÉãÖ™ê=ÇÉíI=~í=êÉÇìâíáçå=~Ñ=klñI=`l=çÖ=c^=éêçÅÉåíìÉäí=Éê=å‹ëíÉå=

Éåë=á=ÇÉ=íç=ã™äÉéÉêáçÇÉê=ENUSU=â~í~äóë~íçêÇêáÑíëíáãÉê=ãÉääÉã=ÇÉ=íç=ã™äáåÖÉêFI=

ÜîáäâÉí=áåÇáâÉêÉê=ÇÉê=áââÉ=Éê=ëâÉí=Éå=‹äÇåáåÖ=~Ñ=â~í~äóë~íçêÉêåÉ=áãÉääÉã=ÇÉ=íç=

ã™äÉéÉêáçÇÉê=íêçÇë=Éå=çîÉêëâêáÇÉäëÉ=~Ñ=ãçíçêäÉîÉê~åÇ›êÉåë=~åÄÉÑ~äáåÖÉê=íáä=

ã~âëK=ëîçîäáåÇÜçäÇ=á=ÄáçÖ~ëëÉåK=

=
=
q~ÄÉä=P=bãáëëáçåëêÉÇìâíáçå=á=éêçÅÉåí=

=

= klñ= `l= c^=

= B= B= B=

oÉÇìâíáçå=á=B=ÇÉå=

QK=ÑÉÄêì~ê=OMNM=

VPG= VT= VV=

oÉÇìâíáçå=á=B=ÇÉå=

SK=à~åì~ê=OMNN=

VMG= VU= VS=

GrÇêÉÖåÉí=é™=Ä~ÖÖêìåÇ=~Ñ=Éå=êÉåëÉí=klñJî‹êÇá=ã™äí=ãÉääÉã=klñJ=çÖ=

`lLc^Jâ~í~äóë~íçêÉåK=

=

o›ÖÖ~ëâ›äÉêÉå=Éê=ÄäÉîÉí=í‹êÉí=ìåÇÉê=ÇêáÑíÉåI=çÖ=ÇÉê=Éê=ÑìåÇÉí=ëîçîäëóêÉêÉëíÉê=á=

ÇÉåK=

aÉííÉ=áåÇáâÉêÉêI=~í=ÇÉí=áââÉ=Ü~ê=î‹êÉí=ãìäáÖí=~í=êÉåëÉ=ÄáçÖ~ëëÉåë=ëîçîäáåÇÜçäÇ=

íáä=Éí=åáîÉ~ìI=Üîçê=ìÇÑ‹äÇåáåÖ=á=ê›ÖÖ~ëâ›äÉêÉå=âìååÉ=ìåÇÖ™ëK=

=



=

NM=

oÉåí~ÄáäáíÉíK=

=

rÇÖáÑíÉå=íáä=~í=ÑàÉêåÉ=klñ=Éê=ãÉÖÉí=Ñ›äëçã=çîÉêÑçê=ÇêáÑíëíáãÉêåÉ=éÉê=™ê=

ÖêìåÇÉí=áåîÉëíÉêáåÖëìÇÖáÑíÉêåÉK=

sÉÇ=Éå=~ÑëâêáîåáåÖëéÉêáçÇÉ=é™=NM=™ê=Éê=ìÇÖáÑíÉå=íáä=klñJêÉÇìâíáçå=RP=âêKL=âÖ=

îÉÇ=Éå=ÇêáÑíëíáÇ=é™=OM=B=ENTRO=ÇêáÑíëíáãÉêL™êF=çÖ=NU=âêKL=âÖ=îÉÇ=Éå=ÇêáÑíëíáÇ=é™=

UM=B=ETMMU=ÇêáÑíëíáãÉêL™êFK=

=

• cçê=~í=áåîÉëíÉêáåÖÉå=â~å=íáäÄ~ÖÉÄÉí~äÉëI=ëâ~ä=klñJ~ÑÖáÑíÉå=áÜíK=

çîÉåå‹îåíÉ=î‹êÉ=ãáåK=RP=âêKL=âÖ=klñK=

EaÉííÉ=Ö‹äÇÉê=çÖë™=Ñçê=å~íìêÖ~ëÑóêÉÇÉ=ãçíçêÉêF=

=

_ÉêÉÖåáåÖÉêåÉ=Éê=íáäå‹êãÉÇÉ=î‹êÇáÉê=çÖ=ÑçêÄìåÇÉí=ãÉÇ=Éå=îáë=ìëáââÉêÜÉÇK=

=

ad`Jê~ééçêíÉå=xOz=âçåâäìÇÉêÉêI=~í=ÇÉ=ãÉååÉëâÉäáÖÉ=ëâ~ÇÉëîáêâåáåÖÉê=ëçã=

Ñ›äÖÉ=~Ñ=klñJÉãáëëáçåÉê=Ñê~=å~íìêÖ~ëãçíçêÉê=ÄÉä›ÄÉê=ëáÖ=íáä=NPMÓNVR=âêKL=âÖ=

ÉãáííÉêÉíK=

a~=ìÇÖáÑíÉêåÉ=íáä=~í=ÑàÉêåÉ=N=âÖ=klñI=Éê=Å~K=O=Ó=P=Ö~åÖÉ=ä~îÉêÉ=ÉåÇ=ÇÉ=

ëìåÇÜÉÇëã‹ëëáÖÉ=ëâ~ÇÉëîáêâåáåÖÉê=klñJÉãáëëáçåÉå=Ü~êI=Éê=ÇÉê=áåÖÉå=íîáîä=

çã=~í=ÇÉí=îáä=î‹êÉ=ë~ãÑìåÇë›âçåçãáëâ=ÑçêåìÑíáÖí=~í=êÉÇìÅÉêÉ=klñJ

ÉãáëëáçåÉåK=

=

míK=Éê=klñJ~ÑÖáÑíÉå=RIN=âêKL=âÖ=klñK=

=

=

=

=



=

NN=

pìãã~êó=~åÇ=`çåÅäìëáçåë=

_~ÅâÖêçìåÇ=~åÇ=éìêéçëÉ_~ÅâÖêçìåÇ=~åÇ=éìêéçëÉ_~ÅâÖêçìåÇ=~åÇ=éìêéçëÉ_~ÅâÖêçìåÇ=~åÇ=éìêéçëÉ==

qÜÉ=ÅìêêÉåí=Éãáëëáçå=êìäÉë=Ñçê=ÄáçÖ~ë=ÉåÖáåÉë=áå=aÉåã~êâI=ÅÑ=bñÉÅìíáîÉ=

lêÇÉê=kçK=SON=çÑ=OPLMSLOMMRI=éÉêãáíë=~å=klñ=~åÇ=`l=Éãáëëáçå=ïÜáÅÜ=áë=

~ééêçñK=íïáÅÉ=íÜÉ=ëáòÉ=çÑ=Éãáëëáçåë=Ñêçã=å~íìê~ä=Ö~ëJÑáêÉÇ=éçïÉê=éä~åíëK=

qçÇ~óI=íÜÉêÉ=áë=~=êÉä~íáîÉäó=ÖççÇ=Åçåíêçä=çÑ=íÜÉ=ÄáçÖ~ë=èì~äáíóI=~åÇ=íÜÉêÉÑçêÉ=áí=

áë=êÉ~äáëíáÅ=íç=ãçìåí=~=ÅçãÄáåÉÇ=Å~í~äóíáÅ=ìåáí=íÜ~í=Å~å=êÉÇìÅÉ=íÜÉëÉ=Éãáëëáçåë=

Äó=Ü~äÑ=ïÜáäÉ=ã~áåí~áåáåÖ=~å=~ÅÅÉéí~ÄäÉ=ëÉêîáÅÉ=äáÑÉK=

táíÜ=íÜÉ=éçäáíáÅ~ä=áåíÉåíáçå=çÑ=Éñé~åÇáåÖ=çÑ=ÄáçÖ~ë=ìåáíë=áí=ïçìäÇ=ÄÉ=

~ééêçéêá~íÉ=íç=íáÖÜíÉå=Éãáëëáçå=êÉèìáêÉãÉåíë=ëáÖåáÑáÅ~åíäó=Ñçê=ÄáçÖ~ë=ÉåÖáåÉë=

áå=êÉä~íáçå=íç=íÜÉ=ÅìêêÉåí=bñÉÅìíáîÉ=lêÇÉêK=

båÖáåÉ=ã~åìÑ~ÅíìêÉêë=~êÉ=Åçåíáåìçìëäó=ÇÉîÉäçéáåÖ=íÜÉ=ÅçãÄìëíáçå=

íÉÅÜåçäçÖó=íç=çéíáãáëÉ=áí=~åÇ=íÜÉêÉÄó=êÉÇìÅÉ=Éãáëëáçåë=çÑ=Ü~êãÑìä=ëìÄëí~åÅÉë=

áå=ÑäìÉ=Ö~ëK=få=ã~åó=Å~ëÉëI=íÜÉ=ÉåîáêçåãÉåí~ä=êÉèìáêÉãÉåíë=~êÉ=ëáÖåáÑáÅ~åíäó=

ä~êÖÉê=íÜ~å=ïÜ~í=íÜÉ=ã~åìÑ~ÅíìêÉêë=Å~å=áããÉÇá~íÉäó=~ÅÜáÉîÉK=qÜÉêÉÑçêÉI=íÜÉêÉ=

ïáää=ÄÉ=~=åÉÉÇ=Ñçê=ÅäÉ~åáåÖ=íÜÉ=ÑäìÉ=Ö~ëK=

=

qÜÉ=éêçàÉÅí=~áãë=íç=ÇÉîÉäçé=~åÇ=Åçããáëëáçå=~=ëí~åÇ~êÇ=Å~í~äóíáÅ=ëóëíÉã=

Ep`o=~åÇ=çñáÇ~íáçå=Å~í~äóíáÅ=ëóëíÉãëF=Ñçê=~=ÄáçÖ~ë=ÉåÖáåÉI=ëç=íÜ~í=Éãáëëáçåë=

çÑ=klñI=`l=~åÇ=Ñçêã~äÇÉÜóÇÉ=Ec^F=J=~åÇ=íÜÉêÉÄó=~äëç=çÇçìêë=Ñêçã=íÜÉ=ÑäìÉ=

Ö~ëÉë=J=~êÉ=êÉÇìÅÉÇ=ÉÑÑÉÅíáîÉäóK=

=

qÜÉ=ÅÜ~ääÉåÖÉ=çÑ=íÜáë=éêçàÉÅí=áë=íç=ÇÉîÉäçé=~=Åçãé~Åí=~åÇ=êÉäá~ÄäÉ=çéíáã~ä=

Å~í~äóíáÅ=ëóëíÉã=ëìáí~ÄäÉ=Ñçê=áåëí~ää~íáçå=~í=ÄáçÖ~ë=éä~åíë=áå=ÖÉåÉê~äI=ÄÉÅ~ìëÉ=íÜÉ=

éä~åíë=~êÉ=ëçãÉíáãÉë=ÉñéçëÉÇ=íç=~=îÉêó=~ÖÖêÉëëáîÉ=ÉåîáêçåãÉåí=EëìäéÜìê=áå=

íÜÉ=ÄáçÖ~ëFK=

=

få=çêÇÉê=íç=ÖÉí=~=êÉäá~ÄäÉ=~åÇ=ÜáÖÜäó=ÉÑÑáÅáÉåí=Å~í~äóíáÅ=ëóëíÉã=Ñçê=ëã~ää=~åÇ=

ãÉÇáìãJëáòÉÇ=ÄáçÖ~ë=ÉåÖáåÉëI=áí=áë=çìê=áÇÉ~=íç=ÑìêíÜÉê=ÇÉîÉäçé=âåçïå=

íÉÅÜåçäçÖó=Ñêçã=ÄçíÜ=íÜÉ=ä~êÖÉ=éçïÉê=éä~åíëD=ÑäìÉ=Ö~ë=éìêáÑáÅ~íáçå=ëóëíÉãë=~åÇ=

íÜÉ=íê~åëéçêí=ëÉÅíçêDë=Å~í~äóíáÅ=ëóëíÉãë=~åÇ=ÅçãÄáåÉ=íÜÉã=áå=~=åÉï=ï~óK=

=

qÜÉ=ëíìÇóqÜÉ=ëíìÇóqÜÉ=ëíìÇóqÜÉ=ëíìÇó====

lìê=ëíìÇó=~áãë=íç=áåîÉëíáÖ~íÉ=ïÜÉíÜÉê=áí=áë=éçëëáÄäÉ=íç=ìëÉ=~=ëí~åÇ~êÇ=Å~í~äóíáÅ=

ëóëíÉã=~í=~=ÄáçÖ~ë=ÅçÖÉåÉê~íáçå=éä~åí=áå=çêÇÉê=íç=êÉÇìÅÉ=klñI=`l=~åÇ=c^K=

jÉ~ëìêÉãÉåíë=çÑ=çÇçìê=Éãáëëáçåë=~êÉ=åçí=áåÅäìÇÉÇ=ÄÉÅ~ìëÉ=áí=áë=~ëëìãÉÇ=íÜ~í=

~=êÉÇìÅíáçå=çÑ=c^=ïáää=~äëç=êÉëìäí=áå=~=êÉÇìÅíáçå=çÑ=çÇçìêëK=

^ÇÇáíáçå~ääóI=ïÉ=íÉëí=ïÜÉíÜÉê=çê=åçí=áí=áë=éçëëáÄäÉ=íç=êÉÇìÅÉ=ÅçåëíêìÅíáçå=Åçëíë=

ëç=ãìÅÜ=íÜ~í=áí=áë=éêçÑáí~ÄäÉ=íç=áåîÉëí=áå=~=p`o=ëóëíÉã=áå=êÉä~íáçå=íç=Éãáëëáçå=

í~ñÉëK=

=

qÜÉ=éêçàÉÅí=áë=ÅçåÇìÅíÉÇ=Äó=`~íÅçå=^Lp=áå=Åçää~Äçê~íáçå=ïáíÜ=íÜÉ=

fåÇìëíêáî~êãÉ=^Lp=ïáíÜ=íÜÉ=ÅçåëíêìÅíáçå=çÑ=~=éáäçí=ëóëíÉã=~í=íÜÉ=Äáç=Ö~ë=éä~åí=

sÉÖÖÉê=_áçÖ~ë~åä‹Ö=åÉ~ê=íÜÉ=Åáíó=çÑ=káÄÉK=

^=ÅçãéäÉíÉ=Å~í~äóíáÅ=ëóëíÉã=ï~ë=ëÉí=ìé=~í=íÜÉ=ÄáçÖ~ë=éä~åí=áå=çêÇÉê=íç=éÉêÑçêã=

ãÉ~ëìêÉãÉåíë=çÑ=klñI=`l=~åÇ=c^=ÉãáëëáçåëK=

=

j~áå=ÅçåÅäìëáçåëj~áå=ÅçåÅäìëáçåëj~áå=ÅçåÅäìëáçåëj~áå=ÅçåÅäìëáçåë====

aìêáåÖ=íÜÉ=éêçàÉÅíI=~=åìãÄÉê=çÑ=êÉëìäíë=ïáíÜ=íÜÉ=ÑçääçïáåÖ=ã~áå=ÅçåÅäìëáçåë=

ïÉêÉ=~ÅÜáÉîÉÇW=



=

NO=

• cäìÉ=Ö~ë=Ñêçã=~=ÄáçÖ~ë=ÉåÖáåÉ=Å~å=ÄÉ=ÅäÉ~åÉÇ=çÑ=klñ=~åÇ=`l=íç=

î~äìÉë=ëáÖåáÑáÅ~åíäó=äçïÉê=íÜ~å=íÜÉ=Éãáëëáçå=äáãáí=~ë=éêçîáÇÉÇ=Ñçê=Äáç=

~åÇ=Ö~ëJÑáêÉÇ=ÉåÖáåÉëI=~ÅÅçêÇáåÖ=íç=bñÉÅìíáîÉ=lêÇÉê=kçK=SON=çÑ=

OPLMSLOMMRK=

• cäìÉ=Ö~ë=Ñêçã=~=ÄáçÖ~ë=ÉåÖáåÉ=Å~å=ÄÉ=ÅäÉ~åÉÇ=Ñçê=c^=íç=î~äìÉë=ÄÉäçï=

íÜÉ=ÉñéÉÅíÉÇ=ÑìíìêÉ=ÇÉã~åÇë=Ñçê=å~íìê~ä=Ö~ë=ÉåÖáåÉëK=

• ^=ÇÉíÉêáçê~íáçå=çÑ=íÜÉ=Å~í~äóëíë=ï~ë=åçí=çÄëÉêîÉÇK=

• qç=~îçáÇ=ëÉÅçåÇ~êó=ÉÑÑÉÅíë=çÑ=íÜÉ=ÅäÉ~åáåÖ=çÑ=ÑäìÉ=Ö~ë=Ñçê=klñI=`l=

~åÇ=c^I=íÜÉ=ëìäéÜìê=ÅçåíÉåí=çÑ=íÜÉ=ÄáçÖ~ë=ãìëí=ÄÉ=îÉêó=äçï=Z=íÜÉ=

ÄáçÖ~ë=ãìëí=ÄÉ=Åçåíáåìçìëäó=ÅäÉ~åÉÇ=çÑ=ëìäéÜìêK=

EpìäéÜìêáÅ=~ÅáÇ=Å~å=ÅçåÇÉåëÉ=áå=íÜÉ=Ö~ë=ÅççäÉê=~åÇ=Å~ìëÉ=ÅçêêçëáçåF=

• pçÅáçJÉÅçåçãáÅ~ääóI=áí=áë=~=ÖççÇ=áÇÉ~=íç=êÉÇìÅÉ=klñ=Éãáëëáçåë=Ñêçã=

Ö~ëJÑáêÉÇ=ÉåÖáåÉëI=ëáåÅÉ=íÜÉ=Åçëí=çÑ=êÉÇìÅáåÖ=klñ=Éãáëëáçåë=áë=

ëìÄëí~åíá~ääó=äçïÉê=íÜ~å=íÜÉ=Åçëíë=çÑ=íêÉ~íáåÖ=íÜÉ=Ü~êãÑìä=ÉÑÑÉÅíë=klñ=

Ü~ë=çå=Üìã~å=ÜÉ~äíÜK===

• qÜÉêÉ=áë=~=ä~Åâ=çÑ=áåÅÉåíáîÉ=E~=Å~êêçíF=Ñçê=éä~åí=çïåÉêë=íç=áåîÉëí=áå=

ëóëíÉãë=íÜ~í=êÉÇìÅÉ=ÉãáëëáçåëK=

==

mêçàÉÅí=êÉëìäíëmêçàÉÅí=êÉëìäíëmêçàÉÅí=êÉëìäíëmêçàÉÅí=êÉëìäíë====

=

bãáëëáçå=äáãáí=î~äìÉë=~åÇ=ãÉ~ëìêÉãÉåíë=~ÑíÉê=Å~í~äóíáÅ=ëóëíÉãë=

=

qÜÉ=Éãáëëáçå=ãÉ~ëìêÉãÉåíëI=ÅÑ=q~ÄäÉ=N=ëÜçï=íÜ~í=áí=áë=éçëëáÄäÉ=íç=êÉÇìÅÉ=

klñ=~åÇ=`l=Éãáëëáçåë=íç=äÉîÉäë=ïÉää=ÄÉäçï=íÜÉ=ÅìêêÉåí=äáãáíë=Ñçê=ÄáçÖ~ë=~åÇ=

å~íìê~ä=Ö~ë=ÉåÖáåÉë=êÉëéÉÅíáîÉäóK=

cìêíÜÉêãçêÉI=íÜÉ=c^=Éãáëëáçå=áë=êÉÇìÅÉÇ=íç=ÄÉ=Ñ~ê=äçïÉê=íÜ~å=íÜÉ=ÉñéÉÅíÉÇ=

ÑìíìêÉ=Éãáëëáçå=êÉèìáêÉãÉåíë=Ñçê=c^=Ñêçã=Ö~ë=ÉåÖáåÉëK=

=
q~ÄäÉ=N=bãáëëáçå=äáãáí=î~äìÉë=~åÇ=ãÉ~ëìêÉãÉåíë=~ÑíÉê=éìêáÑáÅ~íáçå=éä~åíë=

=
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=

=
=

cáÖìê=OKO=îáëÉêI=ÜîçêÇ~å=Éí=ÑìåâíáçåÉäí=â~í~äóë~íçê~åä‹Ö=â~å=ë‹ííÉë=ë~ããÉåK==

=



=

NU=

bå=Ää~åÇáåÖ=~Ñ=äìÑí=çÖ=êÉ~ÖÉåí=ÇçëÉêÉë=áåÇ=á=ê›ÖÖ~ëëÉå=Ñ›ê=êÉ~âíçêÉåK=iìÑíÉå=

ÄêìÖÉë=íáä=~í=Ñçêëí›îÉ=êÉ~ÖÉåíÉåK=aÉí=Éê=îáÖíáÖíI=~í=êÉ~ÖÉåíÉå=Ää~åÇÉë=ÖçÇí=çé=

ãÉÇ=ê›ÖÖ~ëëÉå=Ñçê=~í=Ñ™=Éå=Ü›à=ÉÑÑÉâíáîáíÉí=é™=â~í~äóë~íçêÉåK=

=

açëÉêáåÖëëóëíÉãÉí=ÄÉëí™ê=á=ÜçîÉÇíê‹â=~Ñ=Éå=ã‹åÖÇÉêÉÖìäÉêÉí=

ÇçëÉêáåÖëéìãéÉ=çÖ=Éå=íêÉîÉàëîÉåíáäK=k™ê=ÇçëÉêáåÖëëóëíÉãÉí=ëí™ê=é™=ëí~åÇÄóI=

â›êÉê=éìãéÉå=Ó=âä~ê=íáä=ÇçëÉêáåÖI=ãÉå=êÉ~ÖÉåíÉå=êÉíìêåÉêÉë=íáä=

ä~ÖêáåÖëëóëíÉãÉíK=f=åçÖäÉ=ëáíì~íáçåÉê=çãÑ~ííÉê=ä~ÖêáåÖëëóëíÉãÉí=Éå=ÄìÑÑÉêí~åâ=

çÖ=éìãéÉK=aÉí=Ö›ê=ëáÖ=ÄäK~K=Ö‹äÇÉåÇÉI=å™ê=ä~ÖêáåÖëëí~íáçåÉå=Éê=éä~ÅÉêÉí=ä~åÖí=

Ñê~=ÇçëÉêáåÖëëóëíÉãÉíK=

=

=
cáÖìê=OKOW=mêáåÅáéëâáíëÉ=~Ñ=p`oJ~åä‹ÖK=

=

=
=



=

NV=

P mêçàÉâíÖÉååÉãÑ›êÉäëÉ=

dÉååÉãÖ™ÉåÇÉ=á=êÉëíÉå=~Ñ=ê~ééçêíÉå=ãÉåÉê=îá=ìÇëíóêÉí=é™=sÉÖÖÉê=

_áçÖ~ë~åä‹ÖI=å™ê=îá=ÜÉåîáëÉê=íáä=ÒãçíçêÉåÒ=çÖ=ÒÄáçÖ~ë~åä‹ÖÖÉíKÒ=k™ê=îá=

ÜÉåîáëÉê=íáä=â~í~äóë~íçê~åä‹ÖÖÉíI=ãÉåÉê=îá=ÇÉí=ìÇëíóêI=ÇÉê=Éê=âåóííÉí=íáä=

êÉ~âíçêÉå=çÖ=ëÉäîÉ=êÉ~âíçêÉåI=ëçã=áåÇÉÜçäÇÉê=Ä™ÇÉ=klñJ

êÉÇìÅÉêáåÖëâ~í~äóë~íçêÉê=çÖ=`lLc^JêÉÇìÅÉêáåÖëâ~í~äóë~íçêÉêK=

PKN aÉëáÖå=

páÇÉå=îá=Ü~ê=Ñçâìë=é™=~í=ãáåáãÉêÉ=~åä‹ÖëéêáëÉå=á=ÇÉååÉ=ÇÉä=~Ñ=éêçàÉâíÉíI=Éê=ÇÉí=

ÇÉíI=îá=ÜÉê=âçåÅÉåíêÉê=çë=çãK=

=

mêçàÉâíÉí=Éê=ìÇÑ›êí=é™=Éå=gÉåÄ~ÅÜÉê=gjp=PNO=dpJ_Ki=ÄáçÖ~ëãçíçê=ãÉÇ=Éå=

ÉäÉâíêáëâ=ÉÑÑÉâí=é™=SOR=ht=ÉäK==

aÉê=Éê=ãçåíÉêÉí=Éå=ê›ÖÖ~ëîÉâëäÉê=ãÉääÉã=ãçíçê=çÖ=ëâçêëíÉå=Ñçê=~í=ìÇåóííÉ=

î~êãÉÉåÉêÖáÉå=Ñê~=ê›ÖÖ~ëëÉåK==

=

f=îçêÉë=ÄÉëâêáîÉäëÉ=Ü~ê=îá=î~äÖí=~í=ÇÉäÉ=ÇÉëáÖå~ÑëåáííÉí=çé=á=ÒaçëÉêáåÖëëóëíÉãIÒ=

ëáÇÉå=ÇÉí=âçãéçåÉåíã‹ëëáÖí=çÖ=ÑáííáåÖëã‹ëëáÖí=Ü›êÉê=ë~ããÉå=çÖ=Ü~ê=ã~åÖÉ=

çÖ=Éåë=ÇÉäÉI=ÒrêÉ~ä~ÖêáåÖëëóëíÉãÒ=çÖ=Òp`oJêÉ~âíçêKÒ=cçê=Éå=ÄÉÇêÉ=Ñçêëí™ÉäëÉ=

Ñçê=p`oJ~åä‹ÖÖÉí=ëÉ=cáÖìê=OKOK=

=

sá=Ü~ê=î~äÖí=~í=~êÄÉàÇÉ=ãÉÇ=ìêÉ~çéä›ëåáåÖ=POIR=B=ëçã=êÉ~ÖÉåí=Ñçê=klñJ

êÉÇìâíáçåÉåI=Ç~=ìêÉ~=Éê=ìÖáÑíáÖí=á=ãçÇë‹íåáåÖ=íáä=~ããçåá~âK=eÉêîÉÇ=äÉííÉë=

Ü™åÇíÉêáåÖÉå=~Ñ=êÉ~ÖÉåíÉå=ÄÉíóÇÉäáÖíK=

=
PKNKNPKNKNPKNKNPKNKN açëÉêáåÖëëóëíÉãÉíaçëÉêáåÖëëóëíÉãÉíaçëÉêáåÖëëóëíÉãÉíaçëÉêáåÖëëóëíÉãÉí====

açëÉêáåÖëëóëíÉãÉí=ÄÉëí™ê=~Ñ=Éå=ÇçëÉêáåÖëéìãéÉI=Éí=íêóâäìÑíëëóëíÉãI=Éí=

ìêÉ~ëóëíÉã=çÖ=Éå=êÉÖìäÉêáåÖëîÉåíáäK=póëíÉãÉí=á=ëáå=ë~ããÉåÜ‹åÖ=ëâ~ä=âìååÉ=

ëíóêÉë=çÖ=êÉÖìäÉêÉëI=ÜîáäâÉí=ëÉäîÑ›äÖÉäáÖ=âê‹îÉê=áåëíêìãÉåíÉêáåÖK=eÉê=Ü~ê=îá=

ëâÉäåÉí=áãÉääÉãI=Üî~ÇI=ÇÉê=Éê=Òê~êí=~í=Ü~îÉÒ=çÖ=Üî~ÇI=ÇÉê=Éê=å›ÇîÉåÇáÖíI=ë™=

áåëíêìãÉåíÉêáåÖÉå=Éê=ëâ™êÉí=åÉÇ=íáä=Éí=~Äëçäìí=ãáåáãìãK=

=

PKNKNKN açëÉêáåÖëéìãéÉå=

açëÉêáåÖëéìãéÉå=Éê=âçÄäÉí=íáä=ìêÉ~ëóëíÉãÉí=çÖ=ë›êÖÉê=ÑçêI=~í=ìêÉ~=ÄäáîÉê=

ÇçëÉêÉí=áåÇ=á=ê›Öê›êÉí=á=ÇÉå=êÉííÉ=ã‹åÖÇÉK=mìãéÉå=Éê=ÇáÖáí~ä=ã‹åÖÇÉêÉÖìäÉêÉí=

ÜîáäâÉí=Ö›ê=ÇÉí=ãìäáÖí=~í=êÉÖìäÉêÉ=ìêÉ~ã‹åÖÇÉå=éê‹ÅáëíK=

=

PKNKNKO qêóâäìÑíëóëíÉãÉí=
qáä=ÇÉííÉ=ëóëíÉã=ÄêìÖÉê=îá=åóäçåëä~åÖÉê=çÖ=éä~ëíáâÑáííáåÖëK=aÉííÉ=Éê=Ö‹åÖëÉ=çÖ=

ëí~åÇ~êÇáëÉêÉÇÉ=âçãéçåÉåíÉê=çÖ=Éê=~åîÉåÇÉäáÖí=á=îçêÉë=ÇçëÉêáåÖëÉåÜÉÇK=

=

j‹åÖÇÉå=~Ñ=äìÑí=ëâ~ä=âìååÉ=áåÇëíáääÉëI=ÜîáäâÉí=îá=Ö›ê=ã~åìÉäí=ãÉÇ=Éå=ÑäçïJ

áåÇáâ~íçê=ãÉÇ=å™äÉîÉåíáäK=

=

cçê=~í=âìååÉ=ÇÉíÉâíÉêÉ=ÄäçâÉêáåÖÉê=ÉääÉê=ëîáÖíÉåÇÉ=äìÑíã‹åÖÇÉI=Éê=ÇÉí=

å›ÇîÉåÇáÖí=~í=ãçåíÉêÉ=Éå=íêóâíê~åëãáííÉêK=aÉí=Éê=óÇÉêëí=ÉëëÉåíáÉäíI=~í=îçêÉë=

ÇóëÉ=ÄäáîÉê=ÑçêëóåÉí=ãÉÇ=äìÑí=Ñçê=~í=âìååÉ=ÑìåÖÉêÉK=c™ê=îá=áââÉ=äìÑí=íáä=ä~åëÉåI=



=

OM=

îáä=ìêÉ~Éå=âêóëí~ääáëÉêÉ=çÖ=äìââÉ=ÇóëÉêåÉ=íáäK=sá=Ü~ê=äáÖÉäÉÇÉë=éä~ÅÉêÉí=Éí=

ã~åçãÉíÉê=é™=íêóâäìÑíëäáåàÉå=á=ÇçëÉêáåÖëÉåÜÉÇÉå=Ñçê=îáëìÉä=çîÉêî™ÖåáåÖK=

=

PKNKNKP rêÉ~ëóëíÉãÉí=
rêÉ~ëóëíÉãÉí=ëâ~ä=ìÇÑ›êÉë=á=íÉÑäçåëä~åÖÉê=çÖ=ëéÉÅáÉääÉ=éä~ëíáâÑáííáåÖëK=aÉê=Éê=

ã~åÖÉ=íóéÉê=éä~ëíáâI=ÇÉê=Éê=ÉÖåÉÇÉI=ãÉå=ÇÉê=Éê=äáÖÉäÉÇÉë=ã~åÖÉ=ëéÉÅá~äÑáííáåÖëI=

ë™=ÇÉí=Éê=ãÉÖÉí=ÑçêëâÉääáÖíI=ÜîáäâÉí=éä~ëíã~íÉêá~äÉI=ÇÉê=Éê=ÄêìÖí=ÜîçêK=dÉåÉêÉäí=

â~å=îá=ëáÖÉI=~í=msac=çÖ=mmI=ëçã=Ñ™ë=íáä=ÇÉ=ÑäÉëíÉ=ÑáííáåÖëI=Éê=ÉÖåÉÇÉK=

=

cçê=~í=âìååÉ=ÇÉíÉâíÉêÉ=ÑÉàä=á=ìêÉ~ëóëíÉãÉíI=Éê=ÇÉí=å›ÇîÉåÇáÖí=~í=ãçåíÉêÉ=Éå=

íêóâíê~åëãáííÉêK=léëí™ê=ÇÉê=ÑÉàäI=ëâ~ä=ìêÉ~ÇçëÉêáåÖ=ëíçééÉëI=ãÉå=ÇÉí=Éê=

äáÖÉäÉÇÉë=îáÖíáÖíI=~í=îá=Ñ™ê=êÉåëÉí=ëóëíÉãÉí=ãÉÇ=äìÑí=EîÜ~K=êÉÖìäÉêáåÖëîÉåíáäÉåF=

Ñçê=~í=ìêÉ~Éå=áââÉ=ëâ~ä=äìââÉ=ÜÉäÉ=ëóëíÉãÉíK=aÉí=Éê=óÇÉêëí=å›ÇîÉåÇáÖíI=~í=ÑÉàä=

ÄäáîÉê=êÉÖáëíêÉêÉí=á=íáÇÉK=f=ÇçëÉêáåÖëÉåÜÉÇÉå=Éê=ÇÉê=çÖë™=éä~ÅÉêÉí=Éí=ã~åçãÉíÉê=

é™=ìêÉ~äáåàÉå=Ñçê=îáëìÉä=çîÉêî™ÖåáåÖK=

=

PKNKNKQ oÉÖìäÉêáåÖëîÉåíáäÉå=
cçê=~í=âìååÉ=ëíóêÉ=íáäëí~åÇÉåÉ=ÒÄóé~ëëI=ìêÉ~IÒ=ÒÇçëÉêáåÖI=ìêÉ~IÒ=çÖ=ÒêÉåëåáåÖI=

äìÑíÒ=ì~ÑÜ‹åÖáÖí=çÖ=á=ë~ããÉåÜ‹åÖI=Ü~ê=îá=çéÄóÖÖÉí=Éå=ëéÉÅáÉä=

êÉÖìäÉêáåÖëîÉåíáäI=ÄÉëí™ÉåÇÉ=~Ñ=ã~ÖåÉíîÉåíáäÉêK=oÉÖìäÉêáåÖëîÉåíáäÉå=Éê=ÉåâÉäí=

ìÇÑçêãÉíI=ãÉå=ìÜóêÉ=ÉëëÉåíáÉäK=

=

aÉ=ãÉÇáÉÄÉê›êíÉ=ÇÉäÉ=ëâ~ä=ëÉäîÑ›äÖÉäáÖ=î‹êÉ=êÉëáëíÉåíÉ=çîÉê=Ñçê=ìêÉ~K=

=
PKNKOPKNKOPKNKOPKNKO rêÉ~ä~ÖêáåÖëëóëíÉãÉírêÉ~ä~ÖêáåÖëëóëíÉãÉírêÉ~ä~ÖêáåÖëëóëíÉãÉírêÉ~ä~ÖêáåÖëëóëíÉãÉí====

qáä=éáäçíéêçàÉâíÉí=ëâ~ä=ÇÉê=ÄêìÖÉë=Éí=ãáåÇêÉ=ìêÉ~ä~ÖêáåÖëëóëíÉãI=ÄÉëí™ÉåÇÉ=~Ñ=

ëí~åÇ~êÇáëÉêÉÇÉ=éêçÇìâíÉêI=Éå=f_`JÄÉÜçäÇÉê=Eéä~ëíí~åâ=é™=é~ääÉF=çÖ=Éå=`apJ

âçÄäáåÖK=`apJâçÄäáåÖÉå=ÄÉåóííÉëI=Ç~=ã~å=â~å=âçÄäÉ=ÇÉå=~Ñ=í~åâÉå=ìÇÉå=~í=

ëâêìÉ=âçÄäáåÖëãìÑÑÉå=~Ñ=í~åâÉå=çÖ=ìÇÉå=~í=ëéáäÇÉ=ìêÉ~K=

=

PKNKPPKNKPPKNKPPKNKP p`op`op`op`oJJJJêÉ~âíçêêÉ~âíçêêÉ~âíçêêÉ~âíçê====

hçåëíêìâíáçåëã‹ëëáÖí=Éê=êÉ~âíçêÉå=ìÇÑ›êí=ãÉÖÉí=ëáãéÉäíI=ÜîáäâÉí=ëÉäîÑ›äÖÉäáÖ=

Ö›ê=éêáëÉå=ãáåÇêÉK=f=êÉ~âíçêÉåë=íáäJ=çÖ=~ÑÖ~åÖ=Éê=ÇÉê=ãçåíÉêÉí=íêóâíê~åëãáííÉêÉI=

ìê›êëã~åçãÉíÉê=çÖ=íÉãéÉê~íìêíê~åëãáííÉêÉK=píáÖÉåÇÉ=íêóâÑ~äÇ=çîÉê=

â~í~äóë~íçêÉäÉãÉåíÉêåÉ=áåÇáâÉêÉê=ÑÉàäÑìåâíáçåÉêI=ÜîçêÑçê=ÇÉííÉ=ã™äÉëK=sÉÇ=

ÉâëíêÉãÉ=íáäÑ‹äÇÉ=â~å=Éå=ÄäçâÉêáåÖ=~Ñ=â~í~äóë~íçêÉêåÉ=Ñ›êÉ=íáä=ê›ÖÖ~ëìÇëäáéK=

qÉãéÉê~íìêÉå=ëâ~ä=ã™äÉë=âçåíáåìÉêäáÖí=Ñçê=~í=ëáâêÉ=â~í~äóë~íçêÉêåÉI=Ç~=ÇÉ=Éê=

ÇÉëáÖåÉí=íáä=Éå=ã~âëK=íÉãéÉê~íìê=é™=RRM˚`K=

=

cçê=~í=ÄÉëâóííÉ=â~í~äóë~íçêÉäÉãÉåíÉêåÉ=ãçÇ=Ñçê=Ü›àÉ=íÉãéÉê~íìêÉê=çÖ=

ëîçîäáåÇÜçäÇI=Éê=êÉ~âíçêÉå=ìÇÑ›êí=ãÉÇ=Éí=ê›ÖÖ~ëJÄóé~ëë=ëçã=â~å=äÉÇÉ=

ê›ÖÖ~ëëÉå=ìÇÉåçã=êÉ~âíçêÉåK==

=

e~äÇçê=qçéë›É=^Lp=Ü~ê=ÇÉëáÖåÉí=çÖ=äÉîÉêÉí=klñJâ~í~äóë~íçêÉêåÉ=çÖ=pΩÇ=

`ÜÉãáÉ=^d=Ü~ê=ÇÉëáÖåÉí=çÖ=äÉîÉêÉí=çñáÇ~íáçåëâ~í~äóë~íçêÉê=E`l=çÖ=c^F=íáä=

~åä‹ÖÖÉíK=

PKO léë‹íåáåÖ=çÖ=~Ñéê›îåáåÖ=

léë‹íåáåÖÉå=çÖ=~Ñéê›îåáåÖÉå=~Ñ=ëóëíÉãÉí=Ü~ê=â›êí=Öä~í=çÖ=ëóëíÉãÉí=Ü~ê=î‹êÉí=

åÉãí=~í=áåÇêÉÖìäÉêÉK=^åä‹ÖÖÉí=Ü~ê=â›êí=ëí~Äáäí=á=íÉëíéÉêáçÇÉåK=

=

=



=

ON=

PKP qÉëí=

sá=ä~îÉê=íç=íóéÉê=íÉëíK=bå=îÉàäÉÇÉåÇÉ=íÉëíI=ëçã=îá=ëÉäî=ìÇÑ›êÉêI=çÖ=íç=

~ââêÉÇáíÉêÉÇÉ=ëçã=Éå=íêÉÇàÉé~êí=ìÇÑ›êÉêK=aÉëìÇÉå=ä~îÉê=îá=Éå=ÄÉíê~ÖíåáåÖ=é™=

ÄáçÖ~ëëÉåë=ëîçîäáåÇÜçäÇK=

=
PKPKNPKPKNPKPKNPKPKN sÉàäÉÇÉåÇÉ=íÉëísÉàäÉÇÉåÇÉ=íÉëísÉàäÉÇÉåÇÉ=íÉëísÉàäÉÇÉåÇÉ=íÉëí====

cçê=áåÑçêã~íáçå=çãâêáåÖ=ã™äÉãÉíçÇÉ=ÜÉåîáëÉê=îá=íáä=Äáä~Ö=^K=_ÉíÉÖåÉäëÉêåÉ=

ÒklñI=ÖÉåãKÒ=çÖ=Ò`lI=ÖÉåãKÒ=á=cáÖìê=PKN=Ñçêâä~êÉë=äáÖÉäÉÇÉë=á=Äáä~Ö=^K=sá=

ã™äÉê=áââÉ=c^=á=ÇÉååÉ=íÉëíI=Ç~=îá=áââÉ=Ü~ê=~éé~ê~íìê=íáä=~í=ìÇÑ›êÉ=Éå=ë™Ç~å=

ã™äáåÖK=

=

cáÖìê=PKN=îáëÉê=îçêÉë=íÉëíêÉëìäí~íK=dê~ÑÉå=ÖáîÉê=Éí=ãÉÖÉí=íóÇÉäáÖí=ÄáääÉÇÉ=~ÑI=

Üîçê=ÉÑÑÉâíáî=ìêÉ~íáäë‹íåáåÖÉå=Éê=Ñçê=klñJêÉÇìâíáçåÉåK=bå=çéíáã~ä=

ìêÉ~ÇçëÉêáåÖ=äáÖÖÉê=ãÉääÉã=O=çÖ=OIR=ℓ=ìêÉ~=éêK=íáãÉK=dêìåÇÉå=íáä=~í=ã‹åÖÇÉå=

~Ñ=klñ=ëíáÖÉê=áÖÉå=ÉÑíÉê=P=ℓ=éêK=íáãÉ=ÉêI=~í=ÇÉê=á=ê›ÖÖ~ëëÉå=Éê=Éí=çîÉêëâìÇ=~Ñ=

~ããçåá~â=çÖ=Éå=ÇÉä=~Ñ=ÇÉååÉ=ÄäáîÉê=çãÇ~ååÉí=íáä=klñI=å™ê=ÇÉå=é~ëëÉêÉê=

`lLc^Jâ~í~äóë~íçêÉåK==

m™=ÇÉååÉ=Ç~Ö=î~ê=ÇÉå=çéíáã~äÉ=êÉÇìâíáçå=é™=klñ=UQ=BK=

=

=
cáÖìê=PKNW=qÉëíêÉëìäí~íI=klñJ=C=`lJÉãáëëáçå=ëçã=Ñìåâíáçå=~Ñ=ìêÉ~ÇçëÉêáåÖK=

=

=
=

`lJÉãáëëáçåÉå=ÑêÉãÖ™ê=çÖë™=~Ñ=cáÖìê=PKNK=aÉí=ëÉë=ÜÉêI=~í=ÇÉê=Éê=ÑìäÇ=`lJ

êÉÇìâíáçåK=rÇÖ~åÖëéìåâíÉí=Éê=Éå=`lJÉãáëëáçå=ìÇÉå=â~í~äóë~íçê=é™=NOMM=

ãÖLkã³=í›ê=ê›ÖÖ~ë=îÉÇ=R=B=l
O
K==

`lJÉãáëëáçåÉå=ìåÇÉê=íÉëíÉå=äáÖÖÉê=çãâêáåÖ=åìäK==

aÉå=ÖÉååÉãëåáíäáÖÉ=`lJÉãáëëáçå=ìåÇÉê=íÉëíÉå=äáÖÖÉê=é™=T=ãÖLkã³=í›ê=ê›ÖÖ~ë=

îÉÇ=R=B=l
O
K=ÜîáäâÉí=ëî~êÉê=íáä=Éå=êÉÇìâíáçå=é™=VV=BK=

=



=

OO=

PKPKOPKPKOPKPKOPKPKO ^ââêÉÇáíÉêÉí=íÉëí^ââêÉÇáíÉêÉí=íÉëí^ââêÉÇáíÉêÉí=íÉëí^ââêÉÇáíÉêÉí=íÉëí====

qÉëíêÉëìäí~íÉêåÉ=Ñçê=ÇÉ=íç=~ââêÉÇáíÉêÉÇÉ=íÉëí=Éê=çéëíáääÉí=á=Äáä~Ö=_K=

=

PKPKOKN ^ââêÉÇáíÉêÉí=íÉëí=QK=ÑÉÄêì~ê=OMNMK=
cáÖìê=PKO=ÜÉêìåÇÉê=îáëÉê=ãáÇÇÉäî‹êÇáÉêåÉ=Ñçê=ã™äáåÖÉêåÉ=~åÖáîÉí=Ñçê=ÇÉå=

Ñ›êëíÉ=~ââêÉÇáíÉêÉÇÉ=íÉëíK==
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=

sçêÉë=ÉêÑ~êáåÖÉê=ãÉÇ=â~í~äóë~íçêÉê=é™=ÇÉííÉ=~åä‹Ö=â~å=çîÉêÑ›êÉë=ÇáêÉâíÉ=íáä=

å~íìêÖ~ëÑóêÉÇÉ=ãçíçêÉêI=çÖ=~åä‹ÖÖÉí=â~å=Éí~ÄäÉêÉë=ìÇÉå=ÄÉÜçî=Ñçê=óÇÉêäáÖÉêÉ=

ìåÇÉêë›ÖÉäëÉêI=áÇÉí=å~íìêÖ~ëëÉå=áââÉ=áåÇÉÜçäÇÉê=ëâ~ÇÉäáÖÉ=ëíçÑÑÉê=Ñçê=

éêçÅÉëëÉåK=

==

=

=



=

OT=

iáííÉê~íìêäáëíÉ=

xNz=qpqLeáääÉå=cêáÉÇÜÉäãI=ÒqÉâåáëâ=~åîáëåáåÖ=åêKW=NMMMJMPMMI=

aêáîÖ~ëâî~äáíÉí=Ó=k~íìêJI=~ëëçÅá~íÉÇJéÉíêçäÉìãI=ÄáçJ=çÖ=ëéáäÇÖ~ëIÒ=ëÉéíK=OMMV=

=

xOz=ad`=Ñáå~ä=êÉéçêí=çÑ=íÜÉ=mpl=cçêëâbi=éêçàÉÅí=kçK=MNMMUVI=

YbåîáêçãÉåí~ä=çéíáãáë~íáçå=çÑ=å~íìê~ä=Ö~ë=ÑáêÉÇ=ÉåÖáåÉëÒI=lÅíçÄÉê=OMNMI=

fp_k=VTUJUTJTTVRJPPSJN=

=



=

OU=

=



_áä~Ö=^_áä~Ö=^_áä~Ö=^_áä~Ö=^====
====
=

=

OV=

N j™äÉãÉíçÇÉ=

j™äÉ~éé~ê~íÉí=Éê=Éå=â~äáÄêÉêÉí=Ü™åÇÜçäÇí=ê›ÖÖ~ëã™äÉêK=`ÉêíáÑáâ~í=îÉÇä~Öí=EëÉ=

cáÖìê=^KNFK=

=
cáÖìê=^KNW=_áääÉÇÉ=~Ñ=â~äáÄêÉêáåÖëÅÉêíáÑáâ~í=íáä=Ü™åÇÜçäÇí=ã™äÉê=

=

=



=

PM=

^Ñ=cáÖìê=^KO=ÑêÉãÖ™ê=ÇÉíI=ÜîçêäÉÇÉë=îá=Ü~ê=ìÇÑ›êí=ã™äáåÖÉêåÉK=sá=ëí~êíÉê=ãÉÇ=

ìêÉ~íáäë‹íåáåÖ=é™=åìä=äLÜI=›ÖÉê=ã‹åÖÇÉå=çÖ=ë‹åâÉê=ÇÉå=íáä=åìä=áÖÉåK=

=

=
cáÖìê=^KOW=j™äÉéä~å=

=

=
=

qÉãéÉê~íìêÉê=çÖ=íêóâÇáÑÑÉêÉåÅÉê=Éê=ã™äí=ãÉÇ=ÇÉí=áåëí~ääÉêÉÇÉ=ìÇëíóê=é™=p`oJ

~åä‹ÖÖÉíK=

=

sá=Ü~ê=Ñçê=ÇÉ=ë~ããÉ=ìêÉ~íáäë‹íåáåÖÉê=í~ÖÉí=ÖÉååÉãëåáííÉí=~Ñ=klñJ=çÖ=`lJ

ã™äáåÖÉåÉ=çÖ=â~äÇí=ÇÉã=ÜÉåÜçäÇëîáë=ÒklñI=ÖÉåãKÒ=çÖ=Ò`lI=ÖÉåãK==

=

=
q~ÄÉä=^KPW=rÇêÉÖåáåÖ=~Ñ=klñI=ÖÉåãK=çÖ=`lI=ÖÉåãK=

=

=

Dato: 03.02.2010 Projektnavn: Vegger Bioenergi

Projektnr.: 005011

Katalysatordriftstimer [h]: 19 timer

Måletager: G. Jensen

ca. 240 ppm

62 - 67 % Metan (Ikke målt)

N. A. Luft tryk til dyse [Bar]: 3,6 Bar

Måling Tidsinterval

[min.]

Last 

[% ]

Last 

[kW]

Tind 

[˚C]

Tud 

[˚C]

Δp, KAT 

[mbar]

Δp, syst. 

[mbar]

Urea 

[ℓ/h]

NOx 

[mg/Nm³ tør røggas, 5% O2]

CO 

[mg/Nm³ tør røggas, 5% O2]

Måleinterval

[×/måling]
1 1 1 1 1 1 1 1 1

1 15 85 530 530 530 3,5 71 0 637 0

2 15 85 530 530 530 3,5 71,5 1 330 5

3 15 85 530 530 531 3,5 71,5 2 101 9

4 15 85 531 530 531 3,5 71,5 3 112 9

5 15 85 530 530 531 3,5 71,5 4 151 9

6 15 85 530 530 531 3,5 71,5 5 188 8

7 15 85 530 530 531 3,5 71,5 6 238 7

8 15 85 530 530 530 3,5 71 5 217 7

9 15 85 530 530 530 3,5 71,5 4 193 8

10 15 85 530 529 529 3,5 71,5 3 157 8

11 15 85 531 529 529 3,5 71,5 2 139 9

12 15 85 531 529 529 3,5 71,5 1 395 8

13 15 85 530 529 529 3,5 71,5 0 717 4

Målt svolvindhold i biogas [ppm]:

Nedre brændværdi, biogas [kJ/kg]:

Fugtindhold, biogas [vol.%]:

Måleplan



_áä~Ö=__áä~Ö=__áä~Ö=__áä~Ö=_====
====
=

=

PN=

N ^ââêÉÇáíÉêÉí=ã™äáåÖ=

sá=çéëíáääÉê=ÜÉê=éÉêáçÇÉãáÇÇÉäî‹êÇáÉêåÉ=Ñçê=ã™äáåÖÉêåÉ=Ñê~=ÇÉ=íç=

~ââêÉÇáíÉêÉÇÉ=íÉëí=é™=sÉÖÖÉê=_áçÖ~ë~åä‹ÖI=ÑçêÉí~ÖÉí=~Ñ=píÉÉå=aK=^åÇÉêëÉåI=

ad`=^LpK=

=

=

NKN j™äáåÖÉê=ÑçêÉí~ÖÉí=QK=ÑÉÄêì~ê=OMNM=

oÉÑK=ad`=éê›îåáåÖëê~ééçêí=TPQKUOJgbNOMW=

=

j™äáåÖ=Ñ›ê=klñJâ~í~äóë~íçêW=

=

=
=

=

= =



=

PO=

j™äáåÖ=ãÉääÉã=klñJâ~í~äóë~íçê=çÖ=`lLc^Jâ~í~äóë~íçêW=

=

=
=

=

j™äáåÖ=ÉÑíÉê=`lLc^Jâ~í~äóë~íçêW=

=

=
=

=

`~íÅçå=^LpW=ìåÇÉê=ÜÉäÉ=ã™äáåÖÉå=Ü~ê=ìêÉ~=ÇçëÉêáåÖÉå=î‹êÉí=âçåëí~åí=é™=PIP=

ℓLÜI=ÜîáäâÉí=îá=îìêÇÉêÉÇÉ=î~ê=ÇÉå=çéíáã~äÉ=íáäë‹íåáåÖK=

=

h~í~äóë~íçêÇêáÑíëíáãÉêW=QP=íáãÉê=

=

NKNKNNKNKNNKNKNNKNKN ====_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF====

m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉ=~ââêÉÇáíÉêÉÇÉ=Éãáëëáçåëã™äáåÖÉê=~åÑ›êí=çîÉåÑçê=ë~ãí=

~å~äóëÉå=~Ñ=ÄáçÖ~ëëÉå=E_áä~Ö=`I=cáÖìê=`KNF=Éê=ê›ÖÖ~ëã‹åÖÇÉå=Ñê~=~åä‹ÖÖÉí=

ÄÉêÉÖåÉíK=

o›ÖÖ~ëã‹åÖÇÉå=Éê=ÄÉêÉÖåÉí=íáä=UIS=kã
P
Ií›êLkã

P
=ÄáçÖ~ëK=m™=ëíóêÉí~îäÉå=Ñçê=

â~í~äóë~íçê~åä‹ÖÖÉí=Éê=Ö~ëÑçêÄêìÖÉí=~Ñä‹ëí=íáä=Å~K=OPS=kã
P
LÜK==

aÉå=íçí~äÉ=ÄÉêÉÖåÉÇÉ=ê›ÖÖ~ëã‹åÖÇÉ=ÄäáîÉê=ÇÉêãÉÇ=Å~K=OMPM=kã
P
Ií›êLÜK=

==== ====



=

PP=

NKO j™äáåÖÉê=ÑçêÉí~ÖÉí=SK=à~åì~ê=OMNN=

oÉÑK=ad`=éê›îåáåÖëê~ééçêí=TPRKRSJgbNOSW=

=

j™äáåÖ=Ñ›ê=klñJâ~í~äóë~íçêW=

=

=
=

=

j™äáåÖ=ãÉääÉã=klñJâ~í~äóë~íçê=çÖ=`lLc^Jâ~í~äóë~íçêW=

=

=
=

=

= =



=

PQ=

j™äáåÖ=ÉÑíÉê=`lLc^Jâ~í~äóë~íçêW=

=

=
=

=

=

`~íÅçå=^LpW=ìåÇÉê=ÜÉäÉ=ã™äáåÖÉå=Ü~ê=ìêÉ~=ÇçëÉêáåÖÉå=î‹êÉí=âçåëí~åí=é™=PIP=

ℓLÜI=ÜîáäâÉí=îá=îìêÇÉêÉÇÉ=î~ê=ÇÉå=çéíáã~äÉ=íáäë‹íåáåÖK=

=

h~í~äóë~íçêÇêáÑíëíáãÉêW=NVNN=íáãÉê=

=
NKOKNNKOKNNKOKNNKOKN _ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF_ÉêÉÖåáåÖ=~Ñ=ê›ÖÖ~ëã‹åÖÇÉ=EáââÉ=çãÑ~ííÉí=~Ñ=~ââêÉÇáíÉêáåÖÉåF====

m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉ=~ââêÉÇáíÉêÉÇÉ=Éãáëëáçåëã™äáåÖÉê=~åÑ›êí=çîÉåÑçê=ë~ãí=

~å~äóëÉå=~Ñ=ÄáçÖ~ëëÉå=E_áä~Ö=`I=cáÖìê=`KNF=Éê=ê›ÖÖ~ëã‹åÖÇÉå=Ñê~=~åä‹ÖÖÉí=

ÄÉêÉÖåÉíK=

o›ÖÖ~ëã‹åÖÇÉå=Éê=ÄÉêÉÖåÉí=íáä=UIV=kã
P
Ií›êLkã

P
=ÄáçÖ~ëK=m™=ëíóêÉí~îäÉå=Ñçê=

â~í~äóë~íçê~åä‹ÖÖÉí=Éê=Ö~ëÑçêÄêìÖÉí=~Ñä‹ëí=íáä=Å~K=OPR=kã
P
LÜK==

aÉå=íçí~äÉ=ÄÉêÉÖåÉÇÉ=ê›ÖÖ~ëã‹åÖÇÉ=ÄäáîÉê=ÇÉêãÉÇ=Å~K=OMVM=kã
P
Ií›êLÜK=



_áä~Ö=`_áä~Ö=`_áä~Ö=`_áä~Ö=`====
====
=

=

PR=

N pîçîäáåÇÜçäÇ=

NKN ^ââêÉÇáíÉêÉí=ÄáçÖ~ë~å~äóëÉ=

=
cáÖìê=`K=NW=^ââêÉÇáíÉêÉí=ÄáçÖ~ë~å~äóëÉê~ééçêí=EP=ëáÇÉêF=

=

=



=

PS=

=
= =



=

PT=

=
=

=

^Ñ=ëáÇÉ=O=á=cáÖìê=`K=N=ÑêÉãÖ™ê=ÇÉíI=aí=ÇÉí=ëaãäÉÇÉ=ëîçîäáåÇÜçäÇ=Éê=OMP=

ãÖLkã³=á=ÄáçÖaëëÉåK==

^Ñ=ãçíçêÑaÄêáâaåíÉå=gÉåÄaÅÜÉêë=íÉâåáëâÉ=aåîáëåáåÖ=xNz=ÑêÉãÖ™ê=ÇÉí=aí=

ÄáçÖaëëÉå=íáä=Éå=ãçíçê=ãÉÇ=c^Jâaíaäóëaíçê=áââÉ=ã™=áåÇÉÜçäÇÉ=ãÉêÉ=ÉåÇ=OM=

ãÖ=ëîçîäLNM=âtÜI=Üîçê=ÇÉ=NM=âtÜ=Éê=á=ÑçêÜçäÇ=íáä=ÉåÉêÖááåÇÜçäÇÉí=á=NMM=B=

ãÉíaåÖaëK==

=

kÉÇÉåëí™ÉåÇÉ=ÄÉêÉÖåáåÖ=âçåîÉêíÉêÉê=ÇÉ=OMP=ãÖ=ëîçîä=íáä=ãÖLNM=âtÜK=

=

� � 203 �� 	�
⁄  ·  
 105,82� � 349 �� 10 ���⁄ =



=

PU=

Üîçê=ÑçêÜçäÇÉí=ENMLRIUOF=Éê=ÑçêÜçäÇÉí=ãÉääÉã=Äê‹åÇî‹êÇáÉå=Ñçê=ãÉíaå=NMM=B=

çÖ=ÖaëëÉåë=ãÉíaåáåÇÜçäÇ=RUIO=BI=ëÉ=cáÖìê=`K=NK=

=

aa=ÇÉå=áåëíaääÉêÉÇÉ=ëîçîäã™äÉê=ã™äÉê=ééã=e
O
p=âaå=íaääÉåÉ=çãêÉÖåÉë=íáä=ÇÉííÉK=

=

oÉÖåÉë=Öê‹åëÉî‹êÇáÉå=é™=ÇÉ=OM=ãÖ=ëîçîä=LNM=âtÜ=çã=íáä=ééã=e
O
p=îÜaK=

ÑçêãäÉêåÉ=á=xNzI=ëîaêÉê=ÇÉííÉ=íáä=UINééã=e
O
p=îÉÇ=Éí=ãÉíaåáåÜçäÇ=á=ÄáçÖaëëÉå=é™=

RUIO=BK=

==

iáÖÉäÉÇÉë=âaå=ÇÉ=OMP=ãÖ=ëîçîä=êÉÖåÉë=çã=íáä=NQO=ééã=e
O
pK=

=

`l=âaíaäóëaíçêäÉîÉêaåÇ›êÉåë=âêaî=íáä=ÄáçÖaëëÉåë=áåÇÜçäÇ=aÑ=ëîçîä=Éê=ãaâëáãaäí=

NOM=ãÖLã
P
=ëîçîäK=

aÉííÉ=çãêÉÖåÉë=íáä=UQ=ééã=e
O
p=îÉÇ=ãÉíaåáåÇÜçäÇ=á=ÄáçÖaëëÉå=é™=RUIO=B==

=

=

NKO `~íÅçå=^Lp=ëîçîäã™äáåÖÉê=

sá=Üaê=ëÉäî=ÑçêÉíaÖÉí=åçÖäÉ=ëîçîäã™äáåÖÉêK=aáëëÉ=Éê=ãÉÖÉí=ÑçêëâÉääáÖÉI=ÜîáäâÉí=

aÑëéÉàäÉê=ÇÉå=îaêáÉêÉåÇÉ=íóéÉ=aÑÑaäÇ=sÉÖÖÉê=_áçÖaëaåä‹Ö=äaîÉê=ÄáçÖaë=aÑK=

bâëÉãéÉä=ÜÉêé™W=

=

aÉå=PK=ÑÉÄK=OMNMW= OQM=ééã=e
O
p=

aÉå=QK=ÑÉÄK=OMNMW= NRMM=ééã=e
O
p=

aÉå=QK=ÑÉÄK=OMNMW= TVM=ééã=e
O
p=

=

sÉÇ=Üà‹äé=aÑ=åÉÇÉåëí™ÉåÇÉ=ÑçêãÉä=âçåîÉêíÉêÉë=ÇáëëÉ=ã™äáåÖÉê=íáä=ãÖLNM=âtÜK=

=

� � ��� ·  � ·  �
�
�� ·  �
��
 !� "�� � 10 ���⁄ #=

=

Üîçê== e
O
p=xééãz= = W= Éê=ëîçîäáåÇÜçäÇÉí=

ρ=xâÖLkã³z= = W= Éê=ãaëëÉÑóäÇÉå=Ñçê=e
O
p=Z=NIRO=

= = EPOLPQF= = = W= Éê=ãçäãaëëÉÑçêÜçäÇÉí=ãÉääÉã=p=çÖ=e
O
p=

= = eå=xâtÜLkã³z= W= Éê=ÇÉå=åÉÇêÉ=Äê‹åÇî‹êÇá=Ñçê=ÄáçÖaëëÉå=

=

hçåîÉêíÉêÉê=îá=îçêÉë=ã™äáåÖÉê=îÉÇ=ÄêìÖ=aÑ=ÇÉååÉ=ÑçêãÉä=Ñ™ê=îá=Ñ›äÖÉåÇÉ=íaäW=

=

aÉå=PK=ÑÉÄK=OMNMW= RVM=ãÖ=pLNM=âtÜ=

aÉå=QK=ÑÉÄK=OMNMW= PSUP=ãÖ=pLNM=âtÜ=

aÉå=QK=ÑÉÄK=OMNMW= NVQO=ãÖ=pLNM=âtÜ=

=

f=ä›ÄÉí=aÑ=Ñçê™êÉí=ÄäÉî=ÇÉê=áåÇëaãäÉí=óÇÉêäáÖÉêÉ=Çaía=îÜaK=ÇÉå=áåëíaääÉêÉÇÉ=

ëîçîäã™äÉêK=oÉëìäíaíÉêåÉ=Éê=aÑÄáäÇÉí=á=cáÖìê=`K=OK===
=
=
=
=
=
=
=
=
=
=
=
=



=

PV=

cáÖìê=`K=OW=pîçîäã™äáåÖÉê=

=

=
=

= =



=

QM=

=



_áä~Ö=a_áä~Ö=a_áä~Ö=a_áä~Ö=a====
====
=

=

QN=

N oÉåí~ÄáäáíÉí=

^Ñ=åÉÇÉåëí™ÉåÇÉ=ÄÉêÉÖåáåÖÉê=ÑêÉãÖ™ê=îçêÉë=ÄÉêÉÖåáåÖÉê=~Ñ=êÉåí~ÄáäáíÉíÉåK=

=

_ÉêÉÖåáåÖÉå=ÑçêÉí~ÖÉë=Ñçê=íç=ÇêáÑíëëáíì~íáçåÉêI=ÜÜîK=OM=B=çÖ=UM=B=ÇêáÑíëíáÇK=

=

=

NKN oÉåí~ÄáäáíÉí=îÉÇ=OM=B=ÇêáÑíëíáÇ==

=
=

=

cçê=~í=Ü~îÉ=Éå=íáäÄ~ÖÉÄÉí~äáåÖëíáÇ=é™=~åä‹ÖÖÉí=é™=NM=™ê=ëâ~ä=klñJ~ÑÖáÑíÉå=

î‹êÉ=ÇÉå=ë~ãäÉÇÉ=ìÇÖáÑí=éêK=™ê=ÇÉäí=ãÉÇ=ÇÉå=êÉÇìÅÉêÉÇÉ=klñ=ã‹åÖÇÉ=éêK=™êK=

=

=
=

=



=

QO=

NKO oÉåí~ÄáäáíÉí=îÉÇ=UM=B=ÇêáÑíëíáÇ=

=

=
=

=

cçê=~í=Ü~îÉ=Éå=íáäÄ~ÖÉÄÉí~äáåÖëíáÇ=é™=~åä‹ÖÖÉí=é™=NM=™ê=ëâ~ä=klñJ~ÑÖáÑíÉå=

î‹êÉ=ÇÉå=ë~ãäÉÇÉ=ìÇÖáÑí=éêK=™ê=ÇÉäí=ãÉÇ=ÇÉå=êÉÇìÅÉêÉÇÉ=klñ=ã‹åÖÇÉ=éêK=™êK=

=

=
=
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Et komplet katalysatoranlæg blev opstillet på Vegger biogasanlæg for at undersøge 

reduktionsmulighederne for udledningerne af NOx-, CO- og formaldehyd fra motoren ved afbrænding af 

biogas.  

 

Projektet blev gennemført med tilskud fra Miljøstyrelsen under Miljøteknologihandlingsplanen. 

Forsøget viste, at det er teknisk muligt at rense røggassen ved afbrænding af biogas for NOx, CO og 

formaldehyd til koncentrationer, der ligger væsentlig under gældende grænseværdier. Et afledt resultat 

er, at der også vil være behov for rensning af biogassen for svovl, da forsøget viste, at svovl blev udfældet som 

svovlsyre i røggasveksleren. 

 


