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= =
=

=

_bof`eq=rka=^kqo^d=^k=

abk=bfktlekboo^q=hofbkp=

=

= =

=
=

= ONK=j~á=OMNQ== kêK=NON=L=OMNQ==
=

iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=dÉãÉáåÇÉ=hêáÉåë=J=péáíÉñ=sÉêÉáå=hêáÉåë==

ÄÉíêÉÑÑÉåÇ==

− jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=
=
=
EiÉáëíìåÖëîÉêÉáåÄ~êìåÖ=łjΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ�F=
=



=

pÉáíÉ=O=
=

pÉÜê=ÖÉÉÜêíÉ=cê~ì=mê®ëáÇÉåíáå=
pÉÜê=ÖÉÉÜêíÉ=báåïçÜåÉêê®íáååÉå=ìåÇ=báåïçÜåÉêê®íÉ=
=
~F báåäÉáíìåÖ=

=
dÉã®ëë=¬=QV=ÇÉë=dÉëìåÇÜÉáíëÖÉëÉíòÉë=ÇÉë=h~åíçåë=iìòÉêå=EdÉëdX=poi=UMMF=Ü~ÄÉå=ÇáÉ=dÉJ
ãÉáåÇÉå=ÑΩê=ÉáåÉ=~åÖÉãÉëëÉåÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=òì=ëçêÖÉåK=páÉ=â∏ååÉå=ÇáÉëÉ=^ìÑJ
Ö~ÄÉ=éêáî~íÉå=fåëíáíìíáçåÉå=çÇÉê=dÉãÉáåÇÉîÉêÄ®åÇÉå=ΩÄÉêíê~ÖÉåK=
=
aáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=áëí=áã=dÉëìåÇÜÉáíëÖÉëÉíò=ìåíÉê=ÇÉã=qáíÉä=ÇÉê=mê®îÉåíáçå=ìåÇ=
dÉëìåÇÜÉáíëÑ∏êÇÉêìåÖ=ÉáåÖÉíê~ÖÉåK=råÇ=ëç=ÖÉëí~äíÉí=ëáÅÜ=~ìÅÜ=ÇÉê=wïÉÅâW=aáÉ=jΩííÉêJ=ìåÇ=
s®íÉêÄÉê~íìåÖ=êáÅÜíÉí=ëáÅÜ=~å=jΩííÉê=ìåÇ=s®íÉê=îçå=p®ìÖäáåÖÉå=ìåÇ=häÉáåâáåÇÉêå=Äáë=òì=R=g~ÜJ
êÉåK=a~ë=_Éê~íìåÖë~åÖÉÄçí=áëí=ÑΩê=bäíÉêå=~ääÉê=_Éî∏äâÉêìåÖëëÅÜáÅÜíÉåI=ìå~ÄÜ®åÖáÖ=îçå=áÜêÉê=
ëçòá~äÉåI=âìäíìêÉääÉå=çÇÉê=ëéê~ÅÜäáÅÜÉå=eÉêâìåÑí=ÄÉëíáããíK=aáÉ=jΩííÉêÄÉê~íÉêáå=ÄÉÖäÉáíÉí=ìåÇ=
ìåíÉêëíΩíòí=bäíÉêå=áå=ÉáåÉê=wÉáíI=áå=ÇÉê=ÑΩê=ÇáÉ=båíïáÅâäìåÖ=ÇÉë=háåÇÉë=tÉáÅÜÉå=ÖÉëíÉääí=ïÉêJ
ÇÉåK=fã=sçêÇÉêÖêìåÇ=ÇÉê=_Éê~íìåÖëÖÉëéê®ÅÜÉ=ëíÉÜÉå=cê~ÖÉå=òì=ÇÉå=_ÉêÉáÅÜÉåW=kÉìÉ=^ìÑÖ~ÄÉ=
~äë=jìííÉêLs~íÉêI=píáääÉå=ìåÇ=píáääéêçÄäÉãÉI=fåÇáîáÇìÉää=~åÖÉé~ëëíÉ=bêå®ÜêìåÖ=áå=ÇÉå=ÉêëíÉå=
iÉÄÉåëà~ÜêÉåI=båíïáÅâäìåÖ=îçã=p®ìÖäáåÖ=òìã=häÉáåâáåÇI=bêòáÉÜìåÖëëáíì~íáçåÉå=áã=^ääí~ÖI=
mÑäÉÖÉ=ÇÉë=ÖÉëìåÇÉå=ìåÇ=âê~åâÉå=háåÇÉëI=cêΩÜÉêâÉååìåÖ=îçå=^ìÑÑ®ääáÖâÉáíÉå=ìåÇ=båíïáÅâJ
äìåÖëëí∏êìåÖÉåI=dÉëìåÇÉêÜ~äíìåÖ=ìåÇ=sçêÄÉìÖìåÖ=îçå=hê~åâÜÉáíÉå=ìåÇ=råÑ®ääÉå=EëáÉÜÉ=Ç~òì=
ïïïKëéáíÉñJâêáÉåëKÅÜLãÉÇá~LéÇÑLjJííÉêÄÉê~íìåÖJOMNNKéÇÑFK=
=
pÉáí=OMNP=ïÉêÇÉå=ΩÄÉê=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=~ìÅÜ=aáÉåëíäÉáëíìåÖÉå=ÇÉë=îçå=ÇÉê=
aáÉåëíëíÉääÉ=pçòá~äÉë=ìåÇ=dÉëìåÇÜÉáí=EafpdF=ÖÉäÉáíÉíÉå=mêçàÉâíë=łjáÖÉëJ_~ä∫E=~åÖÉÄçíÉåK=wáÉä=
ÇáÉëÉë=mêçàÉâíë=áëí=ÉëI=bäíÉêå=ãáí=jáÖê~íáçåëÜáåíÉêÖêìåÇ=òì=cê~ÖÉå=îçå=§ÄÉêÖÉïáÅÜí=ìåÇ=^ÇáJ
éçëáí~ë=ÄÉá=áÜêÉå=háåÇÉêå=~åòìëéêÉÅÜÉå=Ó=háåÇÉê=ãáí=jáÖê~íáçåëÜáåíÉêÖêìåÇ=ëáåÇ=~ìÑÖêìåÇ=
ÑÉÜäÉêÜ~ÑíÉê=bëëÖÉïçÜåÜÉáíÉå=ÄÉëçåÇÉêë=ëí~êâ=Ç~îçå=ÄÉíêçÑÑÉåK=aÉê=wìÖ~åÖ=òì=ÇÉå=bäíÉêå=ÉêJ
ÑçäÖí=ΩÄÉê=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖI=ïÉäÅÜÉ=Ç~ÑΩê=áåíÉêâìäíìêÉääÉ=sÉêãáííäÉêáååÉå=ÄÉáòáÉJ
ÜÉå=â~ååK=aáÉ=hçëíÉå=ÄÉä~ìÑÉå=ëáÅÜ=~ìÑ=Å~K=cêK=NDMMMKMM=éêç=g~ÜêK=
=
aÉê=aáÉåëíäÉáëíìåÖëìãÑ~åÖ=ÇÉê=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=áëí=ïáÉ=ÑçäÖí=~ìëÖÉïáÉëÉåW=
=
= OMNN= OMNO= OMNP=

dÉÄìêíÉå= OQM= OTS= OTR=
ÄÉíêÉìíÉ=háåÇÉê= RUT= SOT= SRN=
ÄÉíêÉìíÉ=c~ãáäáÉå= QRP= QVM= RNQ=
_Éê~íìåÖÉå=íçí~ä= ONMN= ONUO= OMPR=
J Ç~îçå=_Éê~íìåÖÉå=éÉê=j~áä= NO= P= OP=
J Ç~îçå=_Éê~íìåÖÉå=áã=wÉåíêìã= UPS= UVP= TSP=
J= Ç~îçå=_Éê~íìåÖÉå=~ìÑ=sçê~åãÉäÇìåÖ= RVM= RRP= RMS=
J Ç~îçå=íÉäÉÑçåáëÅÜÉ=_Éê~íìåÖÉå= SSN= TPP= TQP=
J Ç~îçå=e~ìëÄÉëìÅÜÉ= O= M= M=

=
aáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ÉêÑçäÖí=áã=péáíÉñJwÉåíêìã=~å=ÇÉê=eçêïÉêëíê~ëëÉ=V=áå=hêáÉåëK=
pé®íÉëíÉåë=~Ä=lâíçÄÉê=OMNQ=ëçää=ëáÉ=áã=mÑäÉÖÉÜÉáã=wìå~ÅÜÉê=O=áå=hêáÉåë=~åÖÉÄçíÉå=ïÉêÇÉåK=
aÉê=rãòìÖ=ÉêÑçäÖíI=ìã=ÑΩê=ÇáÉ=hêáÉåëÉê=fåÑçêã~íáçåëëíÉääÉ=dÉëìåÇÜÉáí=hfd=mä~íò=òì=ã~ÅÜÉåK=
= =



=

pÉáíÉ=P=
=

ÄF _áëÜÉêáÖÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=

=
få=hêáÉåë=ïáêÇ=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ëÉáí=NVVP=îçã=péáíÉñ=sÉêÉáå=hêáÉåë=~åÖÉÄçíÉåK=
a~ë=^åÖÉÄçí=Ä~ëáÉêí=~ìÑ=ÉáåÉê=iÉáëíìåÖëîÉêÉáåÄ~êìåÖI=ÇáÉ=ÇÉê=péáíÉñ=sÉêÉáå=hêáÉåë=ãáí=ÇÉê=
dÉãÉáåÇÉ=hêáÉåë=~ÄÖÉëÅÜäçëëÉå=Ü~íK=pÉáí=OMNN=áëí=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=áå=ÇÉê=jìëJ
íÉêJiÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÇÉë=sidI=ïÉäÅÜÉ=ÑΩê=ÇáÉ=hisJéÑäáÅÜíáÖÉå=mÑäÉÖÉÇáÉåëíäÉáëíìåÖÉå=ìåÇ=
ÑΩê=ÇáÉ=Ü~ìëïáêíëÅÜ~ÑíäáÅÜÉå=aáÉåëíäÉáëíìåÖÉå=ÖáäíI=ÉåíÜ~äíÉåK==
=
ÅF kÉìÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=

=
fã=o~ÜãÉå=ÇÉê=båíÑäÉÅÜíìåÖÉå=ëçää=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=áåëâΩåÑíáÖ=áå=ÉáåÉê=ÖÉëçåJ
ÇÉêíÉå=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÖÉêÉÖÉäí=ëÉáåK=a~ãáí=ëçää=~ÄÉê=åáÅÜí=Ç~ë=ÄÉëíÉÜÉåÇÉI=ÄÉï®ÜêíÉ=
aáÉåëíäÉáëíìåÖëîÉêÜ®äíåáë=ìåÇ=ÇÉëëÉå=fåÜ~äí=ìåÇ=rãÑ~åÖ=îÉê®åÇÉêí=ïÉêÇÉåK=aÉëÜ~äÄ=ïáêÇ=ÇáÉ=
åÉìÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=áåÜ~äíäáÅÜI=ëçïÉáí=å∏íáÖI=~ìÑ=ÇÉê=ÄáëÜÉêáÖÉå=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=
Ä~ëáÉêÉåK==
=
a~îçå=~ìëÖÉåçããÉå=ëáåÇ=ÇáÉ=sÉêïÉáëÉ=~ìÑ=ÇáÉ=aáÉåëíäÉáëíìåÖÉå=áã=o~ÜãÉå=îçå=łjáÖÉëJ
_~ä∫EK=aáÉëÉ=ÑΩÜêÉå=òì=ÉáåÉê=bêïÉáíÉêìåÖ=ÇÉë=^åÖÉÄçíëK=aáÉëÉ=bêïÉáíÉêìåÖ=áÜêÉêëÉáíë=Ä~ëáÉêí=
~ÄÉê=~ìÑ=ÉáåÉê=iÉáëíìåÖëîÉêÉáåÄ~êìåÖI=ÇáÉ=ëÉáí=OMNP=EÄáë=OMNRF=ÖáäíK=jáíÜáå=ïÉêÇÉå=~ìÅÜ=Ç~J
ãáí=âÉáåÉ=åÉìÉå=^åÖÉÄçíÉ=ÖÉëÅÜ~ÑÑÉåK=
=
ÇF wì=ÇÉå=_ÉëíáããìåÖÉå=áã=ÉáåòÉäåÉå=

=
wì=wáÑÑÉêå=N=Ó=R=

táÉ=ÄÉêÉáíë=Éêï®ÜåíI=ïìêÇÉå=ÇáÉ=_ÉëíáããìåÖÉå=åìê=ëçïÉáí=å∏íáÖ=ΩÄÉêåçããÉåK=báåÉ=ã~íÉJ
êáÉääÉ=ûåÇÉêìåÖ=ÇÉê=wáÉäÉ=ìåÇ=iÉáëíìåÖÉå=ÉêÑçäÖí=Ç~ãáí=åáÅÜíK=aáÉ=áå=wáÑÑÉê=R=ÇÉê=ìêëéêΩåÖJ
äáÅÜÉå=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÄÉëÅÜêáÉÄÉåÉå=nì~äáí®íë~åÑçêÇÉêìåÖÉå=ÄÉòáÉÜÉå=ëáÅÜ=~ìëJ
ëÅÜäáÉëëäáÅÜ=~ìÑ=ÇáÉ=péáíÉñJaáÉåëíäÉáëíìåÖÉå=ÇÉê=mÑäÉÖÉ=ìåÇ=ÇÉê=e~ìëïáêíëÅÜ~ÑíK=aÉëÜ~äÄ=ïÉêJ
ÇÉå=ëáÉ=áå=ÇÉê=åÉìÉå=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=åáÅÜí=ãÉÜê=Éêï®ÜåíK=a~ê~ìë=Ç~êÑ=~ÄÉê=åáÅÜí=ÖÉJ
ëÅÜäçëëÉå=ïÉêÇÉåI=Ç~ëë=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=åáÅÜí=~ìÅÜ=ÇÉå=ÉêÑçêÇÉêäáÅÜÉå=nì~äáJ
í®íë~åëéêΩÅÜÉå=ÖÉåΩÖÉå=ãìëëK=
=
wì=wáÑÑÉê=S=

aÉê=fåÜ~äí=îçå=wáÑÑÉê=SKN=ïìêÇÉ=~ìÑ=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=òìÖÉëÅÜåáííÉåK=aáÉë=Öáäí=
áåëÄÉëçåÇÉêÉ=~ìÅÜ=ÑΩê=ÇáÉ=£ÑÑåìåÖëòÉáíÉåK=báåÉå=OQJpíìåÇÉåJpÉêîáÅÉI=ïáÉ=Éê=ÄÉá=ÇÉå=péáíÉñJ
aáÉåëíäÉáëíìåÖÉå=ÑΩê=ÇáÉ=mÑäÉÖÉ=îçêÖÉëÅÜêáÉÄÉå=áëíI=Äê~ìÅÜí=Éë=ÄÉá=ÇÉê=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~J
íìåÖ=åáÅÜíK=dÉåΩÖÉåÇ=ëáåÇ=ÇáÉ=£ÑÑåìåÖëòÉáíÉå=ï®ÜêÉåÇ=ÇÉå=~ääÖÉãÉáåÉå=_ΩêçòÉáíÉåK=
=
^ìÑ=ÉáåÉ=mÑäáÅÜíI=^ìëÄáäÇìåÖëéä®íòÉ=~åòìÄáÉíÉåI=ïìêÇÉ=îÉêòáÅÜíÉíK=aáÉëÉ=ÖÉëÉíòäáÅÜÉ=mÑäáÅÜí=
ÄÉíêáÑÑí=~ìëëÅÜäáÉëëäáÅÜ=ÇáÉ=mÑäÉÖÉÇáÉåëíäÉáëíÉêK=
=
^ìÅÜ=~ìÑ=ÇáÉ=mÑäáÅÜíI=ÉáåÉ=g~ÜêÉëÄÉêáÅÜíÉêëí~ííìåÖ=~å~äçÖ=wáÑÑÉê=SKT=ÇÉê=ìêëéêΩåÖäáÅÜÉå=c~ëJ
ëìåÖ=îçêòìäÉÖÉåI=â~åå=îÉêòáÅÜíÉí=ïÉêÇÉåK=bë=ÖÉåΩÖí=Ç~ÑΩê=áåëÄÉëçåÇÉêÉ=Ç~ë=ìåíÉê=wáÑÑÉê=VKN=
îÉêÉáåÄ~êíÉ=`çåíêçääáåÖ=ÄòïK=ÇáÉ=Ççêí=ÖÉêÉÖÉäíÉ=_ÉêáÅÜíÉêëí~ííìåÖK=
=
sçå=ïÉëÉåíäáÅÜÉê=_ÉÇÉìíìåÖ=ÑΩê=ÇáÉ=^ìÑÖ~ÄÉåÉêÑΩääìåÖ=áëíI=Ç~ëë=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~J
íìåÖ=∏ÑÑÉåíäáÅÜ=ÄÉâ~ååí=ÖÉã~ÅÜí=ïáêÇK=kìê=ïÉåå=ÇáÉ=bäíÉêå=ã∏ÖäáÅÜëí=ìåãáííÉäÄ~ê=å~ÅÜ=ÇÉê=
dÉÄìêí=ΩÄÉê=ÇáÉ=aáÉåëíäÉáëíìåÖÉå=ÇÉê=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ïáëëÉåI=â~åå=ëáÉ=áÜêÉå=éê®J
îÉåíáîÉå=kìíòÉå=ÉåíÑ~äíÉåK=



=

pÉáíÉ=Q=
=

aÉëÜ~äÄ=ïáêÇ=ÇÉê=péáíÉñJsÉêÉáå=hêáÉåë=ëéÉòáÉää=òìê=_Éâ~ååíã~ÅÜìåÖ=ÇáÉëÉê=aáÉåëíäÉáëíìåÖ=îÉêJ
éÑäáÅÜíÉíI=áåÇÉã=Éê=Ç~ë=jÉêâÄä~íí=ΩÄÉê=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ÇÉê=wáÉäÖêìééÉ=EéÉê=
mçëíF=òìëíÉääíK=
=
wì=wáÑÑÉê=T=

eáÉê=ïìêÇÉ=äÉÇáÖäáÅÜ=wáÑÑÉê=TKN=ÖÉëíê~ÑÑíK=
=
wì=wáÑÑÉê=U=

aáÉëÉ=_ÉëíáããìåÖ=ïìêÇÉ=~ìÑ=Ç~ë=oÉäÉî~åíÉ=ÖÉâΩêòíK=tÉëÉåíäáÅÜ=áëíI=Ç~ëë=ÇÉê=péáíÉñ=sÉêÉáå=
ÑΩê=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ëÉé~ê~íÉ=hçëíÉåëíÉääÉå=ÑΩÜêÉå=ãìëëK=a~ãáí=ïáêÇ=ëáÅÜÉêÖÉJ
ëíÉääíI=Ç~ëë=ÇáÉ=hçëíÉå=Éñ~âí=~ÄÖÉÖêÉåòí=ìåÇ=íê~åëé~êÉåí=~ìëÖÉïáÉëÉå=ïÉêÇÉåK=aáÉëÄÉòΩÖäáÅÜ=
â~åå=~ìÑ=ÇáÉ=^ìëÑΩÜêìåÖÉå=áã=_H^=òìê=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=łmÑäÉÖÉÇáÉåëíäÉáëíìåÖÉå=L=
e~ìëïáêíëÅÜ~Ñí=L=m~ääá~íáîÉ=`~êÉE=îÉêïáÉëÉå=ïÉêÇÉåK=
=
wì=wáÑÑÉê=V=

wáÑÑÉê=VKN=ïìêÇÉ=ãáí=ÉáåÉã=^Äë~íò=O=ÉêÖ®åòíX=ïçå~ÅÜ=ÇáÉ=aÉí~áäë=ÇÉë=`çåíêçääáåÖë=åçÅÜ=ÑÉëíJ
òìäÉÖÉå=ëáåÇK=wìÇÉã=ïìêÇÉ=áå=wáÑÑÉê=VKR=~ìëÇêΩÅâäáÅÜ=Éáå=à®ÜêäáÅÜÉë=hçåí~âíÖÉëéê®ÅÜ=îÉêÉáåJ
Ä~êíK=
=
wáÑÑÉê=NM=

aáÉëÉ=_ÉëíáããìåÖ=ÉåíëéêáÅÜí=ÇÉê=ìêëéêΩåÖäáÅÜÉå=c~ëëìåÖK=páÉ=ïáêÇ=ÉêÖ®åòí=ÇìêÅÜ=ÇáÉ=_ÉëíáãJ
ãìåÖ=ΩÄÉê=Ç~ë=pÅÜäáÅÜíìåÖëîÉêÑ~ÜêÉåK=aáÉëÉ=äÉíòíÖÉå~ååíÉ=_ÉëíáããìåÖ=ï~ê=~ääÉêÇáåÖë=~ìÅÜ=
ëÅÜçå=áå=ÇÉê=ìêëéêΩåÖäáÅÜÉå=c~ëëìåÖ=ÇÉê=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÉåíÜ~äíÉå=EÉÜÉã~äë=
wáÑÑK=NOKPFK=
=
wáÑÑÉê=NN=

aáÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ëçää=ÉÄÉåÑ~ääë=ÑΩê=îáÉê=g~ÜêÉ=~ÄÖÉëÅÜäçëëÉå=ïÉêÇÉåK=aáÉ=dêΩåÇÉ=
ëáåÇ=ÇáÉ=pÉäÄÉå=ïáÉ=ÄÉá=ÇÉê=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=łmÑäÉÖÉÇáÉåëíäÉáëíìåÖÉå=L=e~ìëïáêíëÅÜ~Ñí=L=
m~ääá~íáîÉ=`~êÉEW=bë=ëçää=îçê=~ääÉã=ÇáÉ=mä~åìåÖëëáÅÜÉêÜÉáí=ÄÉáã=péáíÉñ=sÉêÉáå=hêáÉåë=ìåÇ=ÄÉá=
ÇÉê=dÉãÉáåÇÉ=hêáÉåë=ÉêÜ∏Üí=ïÉêÇÉåK=eáÉê=ïáÉ=Ççêí=áëí=ÇáÉ=sÉêíê~ÖëÇ~ìÉê=~ìÅÜ=^ìëÇêìÅâ=ÇÉê=
ÖÉÖÉåëÉáíáÖÉå=tÉêíëÅÜ®íòìåÖK=
=
ÉF hçëíÉå=

aáÉ=hçëíÉå=Ä~ëáÉêÉå=~ìÑ=ÉáåÉê=sçääâçëíÉåêÉÅÜåìåÖ=ÇÉë=péáíÉñ=sÉêÉáåë=hêáÉåëK=få=ÇÉå=îçê~åÖÉJ
Ö~åÖÉåÉå=g~ÜêÉå=ÄÉíêìÖÉå=ÇáÉ=hçëíÉå=cêK=NRSÚMMMKMMI=ëÉáí=NK=g~åì~ê=OMNQ=ÄÉíê~ÖÉå=ëáÉ=
cêK=NTOÚMMMKMMK=aáÉëÉ=hçëíÉåëíÉáÖÉêìåÖ=ëíÉÜí=åáÅÜí=áã=wìë~ããÉåÜ~åÖ=ãáí=ÇÉê=åÉìÉå=iÉáëJ
íìåÖëîÉêÉáåÄ~êìåÖI=ëçåÇÉêå=ÉêÑçäÖíÉ=~ìÑÖêìåÇ=ÇÉê=îçêÖÉåçããÉåÉå=sçääâçëíÉåêÉÅÜåìåÖK=
=
aáÉ=hçëíÉå=ïÉêÇÉå=ãáí=ÇÉê=åÉìÉå=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=åáÅÜí=ã~ëëäáÅÜ=ÑáñáÉêíK=iÉÇáÖäáÅÜ=ÇáÉ=
_ÉêÉÅÜåìåÖë~êí=áëí=ÇÉÑáåáÉêíX=ÇKÜKI=Ç~ëë=ÇáÉ=hçëíÉå=à®ÜêäáÅÜ=~åÜ~åÇ=ÇÉê=sçääâçëíÉåêÉÅÜåìåÖ=
ÑÉëíòìäÉÖÉå=ëáåÇK==
=
ÑF tΩêÇáÖìåÖ=ÇÉë=dÉãÉáåÇÉê~íë=

aáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=áëí=Éáå=ÖÉëÉíòäáÅÜ=îçêÖÉëÉÜÉåÉë=aáÉåëíäÉáëíìåÖë~åÖÉÄçíK=aáÉ=
_Éê~íìåÖëò~ÜäÉå=òÉáÖÉåI=Ç~ëë=Ç~ë=^åÖÉÄçí=~ìÅÜ=ÉáåÉã=_ÉÇΩêÑåáë=ÉåíëéêáÅÜí=ìåÇ=ÇÉëÜ~äÄ=
ïáÅÜíáÖ=áëíK=a~ëë=ÇáÉëÉ=_Éê~íìåÖëÇáÉåëíäÉáëíìåÖ=áå=hêáÉåë=~åÖÉÄçíÉå=ïáêÇI=âçãéäÉííáÉêí=ÇáÉ=
sçêíÉáäÉK==
=



=

pÉáíÉ=R=
=

 

aáÉ=îçêÖÉëÅÜä~ÖÉåÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÑΩÜêí=åáÅÜí=òì=jÉÜêâçëíÉåK=páÉ=áëí=åìê=ìåïÉëÉåíäáÅÜ=
íÉìêÉê=~äë=Ç~ë=âçåâìêêáÉêÉåÇÉ=^åÖÉÄçí=ÇÉê=pí~Çí=iìòÉêåI=ïçÄÉá=ÇáÉ=aáÑÑÉêÉåò=áã=råëÅÜ®êÑÉÄÉJ
êÉáÅÜ=äáÉÖíK=
=
aáÉ=hçëíÉå=ÑΩê=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ÇÉë=péáíÉñ=sÉêÉáåë=hêáÉåë=ïìêÇÉå=ãáí=ÇÉå=hçëJ
íÉå=ÖÉã®ëë=lÑÑÉêíÉ=ÇÉê=pí~Çí=iìòÉêå=îÉêÖäáÅÜÉåK=aÉêÉå=_ÉêÉÅÜåìåÖëãçÇìë=Ä~ëáÉêíÉ=~ìÑ=ÇÉê=
^åò~Üä=_ÉïçÜåÉêáååÉå=ìåÇ=_ÉïçÜåÉê=Eòì=àÉ=cêK=MKVMF=ìåÇ=~ìÑ=ÇÉê=w~Üä=ÇÉê=dÉÄìêíÉå=Eòì=àÉ=
cêK=RPMKMMFK=aáÉ=lÑÑÉêíÉ=ÇÉê=pí~Çí=iìòÉêå=ÉêïáÉë=ëáÅÜ=Ç~ÄÉá=~äë=ÖÉêáåÖÑΩÖáÖ=ÖΩåëíáÖÉêX=ëç=Ü®íJ
íÉå=ÄÉá=ÉáåÉê=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ãáí=iìòÉêå=áã=g~Üê=OMNP=cêK=NSVÚUTMKMM=ÄÉò~Üäí=ïÉêÇÉå=
ãΩëëÉåK=aÉê=sçêíÉáäI=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=îçê=lêí=áå=hêáÉåë=~åÄáÉíÉå=òì=â∏ååÉåI=ïçÖ=
ÇáÉ=ÖÉêáåÖÑΩÖáÖÉ=aáÑÑÉêÉåò=îçå=Éíï~ë=ãÉÜê=~äë=cêK=OÚMMMKMM=ÄÉá=ïÉáíÉã=~ìÑK=pçääíÉ=òìÇÉã=Ç~ë=
dÉÄìêíÉåJ=ìåÇLçÇÉê=_Éî∏äâÉêìåÖëï~ÅÜëíìã=ïÉáíÉêÜáå=ëç=ëíÉáÖÉå=ïáÉ=áå=ÇÉå=îÉêÖ~åÖÉåÉå=g~ÜJ
êÉåI=ÇΩêÑíÉ=ÇáÉ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ÇÉë=péáíÉñ=sÉêÉáåë=Ä~äÇ=Ö~ê=ÖΩåëíáÖÉê=ëÉáå=~äë=ÇáÉàÉJ
åáÖÉ=ÇÉê=hçåâìêêÉåòçÑÑÉêíÉK=
=
ÖF _Éáä~ÖÉå=

=
− q~ÄÉääÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=sÉêëáçåÉå=OMNO=L=OMNQ=
− båíïìêÑ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=OMNQ=
− sçääâçëíÉåêÉÅÜåìåÖ=OMNO=
− jÉêâÄä~íí=jΩííÉêJLs®íÉêÄÉê~íìåÖ=
− iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=łjáÖÉëJ_~ä∫E=

=
^åíê~Ö=

=
aÉê=dÉãÉáåÇÉê~í=ÄÉ~åíê~Öí=ÇÉã=báåïçÜåÉêê~íI=ÇáÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÇÉê=dÉãÉáåÇÉ=hêáJ
Éåë=ãáí=ÇÉã=péáíÉñJsÉêÉáå=hêáÉåë=ÄÉíêÉÑÑÉåÇ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=òì=ÖÉåÉÜãáÖÉåK=
=
=
_ÉêáÅÜíÉêëí~ííìåÖ=ÇìêÅÜ=pçòá~äîçêëíÉÜÉê=içíÜ~ê=páÇäÉêK=
=
=
dÉãÉáåÇÉê~í=hêáÉåë=
=
=
=
=
m~ìä=táåáâÉê= dìáÇç=pçä~êá=
dÉãÉáåÇÉéê®ëáÇÉåí= dÉãÉáåÇÉëÅÜêÉáÄÉê== =



=

pÉáíÉ=S=
=

=
=

= _ÉëÅÜäìëëÉëíÉñí=òì=_ÉêáÅÜí=ìåÇ=^åíê~Ö= kêK=NON=L=OMNQ==

=
=

aÉê=báåïçÜåÉêê~í=ÇÉê=dÉãÉáåÇÉ=hêáÉåë=
=
å~ÅÜ=hÉååíåáëå~ÜãÉ=îçå=_ÉêáÅÜí=ìåÇ=^åíê~Ö=kêK=NON=L=OMNQ==ÇÉë=dÉãÉáåÇÉê~íÉë=hêáÉåë=îçã=
ONK=j~á=OMNQ==
=
ìåÇ=
=
ÖÉëíΩíòí=~ìÑ=¬=PO=^ÄëK=N=wáÑÑK=RÇÉê=dÉãÉáåÇÉçêÇåìåÖ=ÇÉê=dÉãÉáåÇÉ=hêáÉåë=îçã=NPK=pÉéíÉãJ
ÄÉê=OMMT=
=
ÄÉíêÉÑÑÉåÇ=
=

iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=dÉãÉáåÇÉ=hêáÉåë=Ó=péáíÉñ=sÉêÉáå=hêáÉåë=ÄÉJ

íêÉÑÑÉåÇ==

− jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=
=
EiÉáëíìåÖëîÉêÉáåÄ~êìåÖ=łjΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ3F=

=
ÄÉëÅÜäáÉëëíW=
=
NK aáÉ=iÉáëíìåÖëîÉêÉáåÄ~êìåÖ=ÇÉê=dÉãÉáåÇÉ=hêáÉåë=ãáí=ÇÉã=péáíÉñ=sÉêÉáå=hêáÉåë=ÄÉíêÉÑJ

ÑÉåÇ=jΩííÉêJ=ìåÇ=s®íÉêÄÉê~íìåÖ=ÑΩê=ÇáÉ=a~ìÉê=NK=g~åì~ê=OMNQ=Ó=PNK=aÉòÉãÄÉê=OMNT=
ïáêÇ=ÖÉåÉÜãáÖíK=

=
OK jáííÉáäìåÖ=~å=ÇÉå=dÉãÉáåÇÉê~í=òìã=sçääòìÖK=
=
=
=
hêáÉåëI=OSK=gìåá=OMNQ=
=
=
báåïçÜåÉêê~í=hêáÉåë=
=
=
=
=
=
`ÜêáëíáåÉ=h~ìÑã~åå= dìáÇç=pçä~êá=
=mê®ëáÇÉåíáå= pÅÜêÉáÄÉê=

 
=


