
jáíÖäáÉÇ=ïÉêÇÉå=Ó=fÜêÉ=sçêíÉáäÉ=
=
=
båÖ~ÖáÉêÉå=páÉ=ëáÅÜ=ÄÉá=ìåë>=a~ãáí=ÇáÉë=~ÄÉê=âÉáå=ÉáåëÉáíáÖÉë=sÉêÜ®äíåáë=áëíI=ÄáÉíÉå=ïáê=fÜåÉå=
áåíÉêÉëë~åíÉ=sçêíÉáäÉI=ÇáÉ=fÜêÉ=jáíÖäáÉÇëÅÜ~Ñí=òì=ÉáåÉê=êÉåí~ÄäÉå=fåîÉëíáíáçå=ÑΩê=páÉ=ã~ÅÜíK=a~ÄÉá=
ÖêÉáÑÉå=ïáê=~ìÑ=ΩÄÉê=NO=g~ÜêÉ=bêÑ~ÜêìåÖ=òìêΩÅâ=ìåÇ=ëáåÇ=Ç~ÄÉá=ëíÉíë=~ìÑ=ÇÉê=pìÅÜÉ=å~ÅÜ=åÉìÉå=
j∏ÖäáÅÜâÉáíÉå=ìåÇ=fÇÉÉåK=eáÉê=fÜêÉ=sçêíÉáäÉ=áã=§ÄÉêÄäáÅâW==
 
dΩåëíáÖÉ=hçåÇáíáçåÉå=
ÄÉá=sÉê~åëí~äíuåÖÉå=

_Éá=~ää=ìåëÉêÉå=sÉê~åëí~äíìåÖÉå=Ü~ÄÉå=páÉ=ÇáÉ=j∏ÖäáÅÜâÉáí=fÜê=UåíÉêåÉÜãÉå=
òì=éê®ëÉåíáÉêÉåK=táê=Ö~ê~åíáÉêÉå=ÇìêÅÜ=ìåëÉêÉ=òáÉäÖêìééÉåÖÉêÉÅÜíÉ=
tÉêÄìåÖ=ÉáåÉ=ÜçÜÉ=_ÉëìÅÜÉêÑêÉèìÉåòI=ÇáÉ=ëáÅÜ=~ìÅÜ=~ìÑ=fÜêÉå=tÉêÄÉÉÑÑÉâí=
~ìëïáêâÉå=ïáêÇK=táê=ÄáÉíÉå=fÜåÉå=ÇáÉ=o~ÜãÉåÄÉÇáåÖìåÖÉå=ÑΩê=fÜêÉ=ÉáÖÉåÉå=
^âíáçåÉå=ÄÉá=ìåëÉêÉå=sÉê~åëí~äíìåÖÉåK=
^äë=jáíÖäáÉÇ=ÉêÜ~äíÉå=páÉ=ëÉäÄëíîÉêëí®åÇäáÅÜ=ÄÉëçåÇÉêë=ÖΩåëíáÖÉ=hçåÇáíáçåÉåK=
få=ÇÉå=ãÉáëíÉå=c®ääÉå=áëí=ÉáåÉ=qÉáäå~ÜãÉ=ÑΩê=páÉ=ëçÖ~ê=âçëíÉåäçëK=_Éá=ìåëÉêÉå=
ëéÉòáÉääÉå=tÉêÄÉ~åÖÉÄçíÉå=ÉêÜ~äíÉå=páÉ=ÉÄÉåÑ~ääë=ÉáåÉå=sçêòìÖëéêÉáëK==
=
pçäÅÜÉ=~ääà®ÜêäáÅÜÉå=sÉê~åëí~äíìåÖÉå=ëáåÇW=
=

J _ÉíÉáäáÖìåÖ=~ã=gìÄáä~íÉã~êâí=ÇÉê=pí~Çí=tÉáÇÉå=
J tÉáÇÉå=íê®ìãí=
J tÉáÇÉåÉê=eÉêÄëíÑÉëí=
J hìåëíÖÉåìëë=Äáë=jáííÉêå~ÅÜí=
J _ÉíÉáäáÖìåÖ=~ã=h~íÜêÉáåã~êâí=ÇÉê=pí~Çí=tÉáÇÉå=
J tÉáÇÉåÉê=^ÇîÉåíëâ~äÉåÇÉê=
J hìåëíÜ~åÇïÉêâÉêÜ®ìëÅÜÉå=~ã=`ÜêáëíâáåÇäã~êâí=
J j®êÅÜÉåëíìåÇÉ=áã=^äíÉå=o~íÜ~ìë=ìK=îK=ãK=

=
=
=
hçëíÉåäçëÉ=cäóÉê=

=
=
wì=îáÉäÉå=sÉê~åëí~äíìåÖÉå=îçå=mol=tbfabk=ïáêÇ=Éë=ÉáåÉå=ìãÑ~ëëÉåÇÉå=
sÉê~åëí~äíìåÖëÑäóÉê=ÖÉÄÉåI=áå=ÇÉã=~ìÅÜ=fÜêÉ=éÉêë∏åäáÅÜÉ=^âíáçå=ÄÉïçêÄÉå=
ïáêÇK=páÉ=ÉêÜ~äíÉå=ÇáÉëÉ=cäóÉê=áå=~ìëêÉáÅÜÉåÇÉê=píΩÅâò~Üä=ëÉäÄëíîÉêëí®åÇäáÅÜ=
âçëíÉåäçë=îçå=ìåë=ìåÇ=â∏ååÉå=ëç=ÖÉòáÉäí=~ìÑ=fÜêÉ=mê®ëÉåò=ÄÉá=ìåëÉêÉê=
sÉê~åëí~äíìåÖ=ÜáåïÉáëÉåK=aÉê=cäóÉê=ÉêëÅÜÉáåí=áã=oÉÖÉäÑ~ää=~äë=SJëÉáíáÖÉê=cçäÇÉê=
ENTMÖêLèãI=QLQJÑ~êÄáÖF=ìåÇ=áå=ÉáåÉê=jáåÇÉëí~ìÑä~ÖÉ=îçå=RKMMM=píΩÅâK=
=
táÉ=ÄÉá=~ää=ìåëÉêÉå=tÉêÄÉãáííÉäå=ÄÉëíÉÜí=~ìÅÜ=ÜáÉê=ÇáÉ=j∏ÖäáÅÜâÉáí=ÉáåÉ=
tÉêÄÉÑä®ÅÜÉ=òì=åìíòÉåK=^äë=jáíÖäáÉÇ=ÉêÜ~äíÉå=páÉ=ÜáÉê=å~íΩêäáÅÜ=ÉáåÉå=
pçåÇÉêéêÉáëK==

=
=
=
hçëíÉåäçëÉ=mä~â~íÉ=

=
=
=
Uã=ÇáÉ=ÄêÉáíÉ=£ÑÑÉåíäáÅÜâÉáí=~åòìëéêÉÅÜÉåI=ïÉêÇÉå=ÄÉá=îáÉäÉå==
mol=tbfabkJsÉê~åëí~äíìåÖÉå=mä~â~íÉ=ÉáåÖÉëÉíòíK=aáÉëÉ=ïÉêÇÉå=áã=
ÖÉë~ãíÉå=tÉáÇÉåÉê=pí~ÇíÖÉÄáÉí=ìåÇ=ÇÉå=~åÖêÉåòÉåÇÉå=dÉãÉáåÇÉå=
ïÉêÄÉïáêâë~ã=~åÖÉÄê~ÅÜíK=qÉáäë=ÉáåÖÉëÉíòíÉ=mä~â~í~ìÑëíÉääÉê=ëçêÖÉå=ÑΩê=ÉáåÉ=
åçÅÜ=Öê∏≈ÉêÉ=^ìÑãÉêâë~ãâÉáíK=k~íΩêäáÅÜ=ÉêÜ~äíÉå=~ìÅÜ=páÉ=~äë=mol=tbfabkJ
jáíÖäáÉÇ=mä~â~íÉ=áå=~ìëêÉáÅÜÉåÇÉê=jÉåÖÉI=ìã=áå=fÜêÉå=dÉëÅÜ®Ñíëê®ìãÉå=ÇáÉ=
sÉê~åëí~äíìåÖ=òì=ÄÉïÉêÄÉåK=pÉäÄëíîÉêëí®åÇäáÅÜ=ÄÉëíÉÜí=~ìÅÜ=~ìÑ=ìåëÉêÉå=
mä~â~íÉå=ÇáÉ=j∏ÖäáÅÜâÉáí=~äë=péçåëçê=~ìÑòìíêÉíÉåK=cΩê=jáíÖäáÉÇÉê=òìã=
pçåÇÉêéêÉáëK=
=

rãÑ~åÖêÉáÅÜÉ=mo=uåÇ=
hççêÇáå~íáçå=
íëÅÜÉÅÜáëÅÜÉê=
tÉêÄÉëÉáíÉå=

báåÉ=ìãÑ~åÖêÉáÅÜÉ=moJq®íáÖâÉáí=áëí=qÉáä=ìåëÉêÉë=sÉê~åëí~äíìåÖëJ=ìåÇ=
mêçàÉâíã~å~ÖÉãÉåíëK=UåëÉêÉ=ÜÉêîçêê~ÖÉåÇÉå=_ÉòáÉÜìåÖÉå=òì=~ääÉå=
êÉÖáçå~äÉå=jÉÇáÉå=ïÉêÇÉå=ëáÅÜÉêäáÅÜ=~ìÅÜ=ÑΩê=páÉ=îçå=sçêíÉáä=ëÉáåK=
^ì≈ÉêÇÉã=ÄáÉíÉå=fÜåÉå=ÇáÉ=jÉÇáÉåÜ®ìëÉê=ÄÉëçåÇÉêë=ÖΩåëíáÖÉ=hçåÇáíáçåÉå=
~ìÑ=ÇÉå=tÉêÄÉëÉáíÉå=òì=ìåëÉêÉå=sÉê~åëí~äíìåÖÉåK=EaáÉ=ÖÉå~ìÉå=^åÖÉÄçíÉ=
ÉåíåÉÜãÉå=páÉ=ÄáííÉ=ÇÉã=g~ÜêÉëéä~åFK=wìë®íòäáÅÜ=òìê=êÉÖáçå~äÉå=mêÉëëÉ=
âççêÇáåáÉêÉå=ïáê=òì=ÉáåáÖÉå=sÉê~åëí~äíìåÖÉå=tÉêÄÉëÉáíÉå=áå=ÇÉê=
íëÅÜÉÅÜáëÅÜÉå=q~ÖÉëéêÉëëÉK=dÉå~ìÉêÉ=fåÑçë=ÜáÉêòì=ÉêÜ~äíÉå=páÉ=òì=ÇÉå=
àÉïÉáäáÖÉå=sÉê~åëí~äíìåÖÉåK=



=
=
=
péÉòáÉääÉ=tÉêÄÉãáííÉä=
âçëíÉåÖΩåëíáÖ=
=
=
=
=

=
=
=
UåëÉêÉ=ëçåëíáÖÉå=tÉêÄÉãáííÉä=ïÉêÇÉå=ëéÉòáÉää=~ìÑ=ÇáÉ=àÉïÉáäáÖÉ=
sÉê~åëí~äíìåÖ=~ÄÖÉëíáããíK=a~ãáí=â∏ååÉå=ïáê=ÉáåÉ=Ü∏ÜÉêÉ=
wáÉäÖêìééÉåÉêêÉáÅÜÄ~êâÉáí=Ö~ê~åíáÉêÉå=ìåÇ=ÇÉå=bêÑçäÖ=ìåëÉêÉê=ìåÇ=Ç~ãáí=
~ìÅÜ=fÜêÉê=sÉê~åëí~äíìåÖ=ÉêÜ∏ÜÉåK=dÉåìíòí=ïÉêÇÉå=Ç~ÄÉá=òK_K=
tÉêÄÉÄ~ååÉêI=tÉêÄÉ~ìÑëíÉääÉê=ìåÇ=îáÉäÉë=ãÉÜêK=aáÉ=ÖÉå~ìÉå=a~íÉå=ìåÇ=
~ìÅÜ=ÇáÉ=àÉïÉáäáÖÉå=mêÉáëÉ=ÑΩê=tÉêÄÉéä~íòáÉêìåÖÉå=ÉêÑ~ÜêÉå=páÉ=àÉïÉáäë=
êÉÅÜíòÉáíáÖ=îçê=ÇÉå=sÉê~åëí~äíìåÖÉåK=

=
=

=
=

= =
tÉêÄuåÖ=òuã=Ü~äÄÉå=
mêÉáë=ÑΩê=cêΩÜÄuÅÜÉê=

wìã=g~ÜêÉëÉåÇÉ=ÉêÜ~äíÉå=páÉ=îçå=ìåë=ÉáåÉå=âçåâêÉíÉå=sÉê~åëí~äíìåÖëéä~å=
ÑΩê=Ç~ë=å®ÅÜëíÉ=g~ÜêI=~ìÑ=ÇÉã=páÉ=~ääÉ=Äáë=Ç~Üáå=ÖÉéä~åíÉå=bîÉåíë=ÉáåëÉÜÉå=
â∏ååÉåK=pçääíÉå=páÉ=ëáÅÜ=ÄÉêÉáíë=ÜáÉê=çÇÉê=Äáë=ëé®íÉëíÉåë=OTK=cÉÄêì~ê=ÇÉë=
cçäÖÉà~ÜêÉë=ÑΩê=fÜêÉ=g~ÜêÉëïÉêÄÉéä~íòáÉêìåÖ=ÉåíëÅÜÉáÇÉåI=ÉêÜ~äíÉå=páÉ=ÇáÉ=
å®ÅÜëíÉ=báåòÉäÄìÅÜìåÖ=òìã=Ü~äÄÉå=mêÉáëK=aÉêÉå=^êí=êáÅÜíÉí=ëáÅÜ=å~ÅÜ=ÇÉã=
îçå=fÜåÉå=òìÉêëí=ÖÉÄìÅÜíÉå=tÉêÄÉ~åÖÉÄçíK=báåòÉäÜÉáíÉå=ΩÄÉê=ÇáÉ=ÖÉå~ìÉ=
mä~íòáÉêìåÖ=ÄÉëéêÉÅÜÉå=ïáê=ÖÉêåÉ=ãáí=fÜåÉåK=

= =
=
=
hçëíÉåäçëÉ=L=
âçëíÉåÖΩåëíáÖÉ=
j~êâÉíáåÖÄÉê~íuåÖ=uåÇ=
Óéê®ëÉåò=

=
=
få=j~êâÉíáåÖÑê~ÖÉå=ëíÉÜÉå=ïáê=fÜåÉå=àÉÇÉêòÉáí=~äë=âçãéÉíÉåíÉê=m~êíåÉê=òìê=
sÉêÑΩÖìåÖK=pçääíÉå=páÉ=cê~ÖÉå=ÄÉòΩÖäáÅÜ=fÜêÉë=áåÇáîáÇìÉääÉå=^ìÑíêáííÉë=Ü~ÄÉåI=
ÄÉê~íÉå=ïáê=páÉ=ÖÉêåÉK=^ìÅÜ=ÄÉá=ÇÉê=dÉëí~äíìåÖ=ìåÇ=mêçÇìâíáçå=fÜêÉê=
tÉêÄÉãáííÉä=ëáåÇ=ïáê=fÜåÉå=àÉÇÉêòÉáí=ÄÉÜáäÑäáÅÜK=
=
wìë®íòäáÅÜ=ÄÉëíÉÜí=ÇáÉ=j∏ÖäáÅÜâÉáíI=fÜêÉ=fåÑçã~íÉêá~äÉå=~ìÅÜ=~ìÑ=
sÉê~åëí~äíìåÖÉå=îçå=mol=tbfabk=~ìëòìäÉÖÉåK=táê=ëáåÇ=ëíÉíë=ÄÉãΩÜí=
ìåëÉêÉå=jáíÖäáÉÇÉêå=ÉáåÉ=ÉÑÑÉâíáîÉ=tÉêÄÉéä~ííÑçêã=òì=ÄáÉíÉåK=

=
=
=
hçëíÉåäçëÉ=
mê®ëÉåí~íáçåëÑä®ÅÜÉ=

=
=
=
fã=fåÑçéçáåí=áã=bêÇÖÉëÅÜçëë=ÇÉë=^äíÉå=o~íÜ~ìëÉë=ÄÉëíÉÜí=Éñâäìëáî=ÑΩê=
jáíÖäáÉÇÉê=îçå=mol=tbfabk=ÇáÉ=j∏ÖäáÅÜâÉáíI=fåÑçã~íÉêá~äáÉå=ìåÇ=mêçëéÉâíÉ=
~ìëòìäÉÖÉåK=aÉê=fåÑçéçáåí=áëí=ÉáåÉ=ÄÉäáÉÄíÉ=^åä~ìÑëíÉääÉ=ÑΩê=~ääÉI=ÇáÉ=Éíï~ë=
ãÉÜê=ΩÄÉê=tÉáÇÉå=ÉêÑ~ÜêÉå=ã∏ÅÜíÉåK=báåÉ=ÜçÜÉ=_ÉëìÅÜÉêÑêÉèìÉåò=áëí=
Ö~ê~åíáÉêíK=aáÉ=^ÄÖ~ÄÉ=fÜêÉê=tÉêÄÉãáííÉä=ÉêÑçäÖí=ÄÉá=ìåë=áå=ÇÉê=
dÉëÅÜ®ÑíëëíÉääÉ=å~ÅÜ=îçêÜÉêáÖÉê=^åãÉäÇìåÖK=aÉê=fåÑçéçáåí=ïáêÇ=îçå=ìåë=
ëíÉíáÖ=ÖÉï~êíÉíK=

=
=
=
hçëíÉåäçëÉ=bêï®ÜåuåÖ=
uåÇ=sÉêäáåâuåÖ==

=
=
=
^ìÑ=ìåëÉêÉê=eçãÉé~ÖÉ=ïïïKéêçïÉáÇÉåKÇÉ=ïÉêÇÉå=páÉ=ëÉäÄëíîÉêëí®åÇäáÅÜ=
~äë=jáíÖäáÉÇ=~ìÑÖÉÑΩÜêí=ìåÇ=~ìÑ=tìåëÅÜ=ïÉêÇÉå=ïáê=~ìÑ=fÜêÉ=eçãÉé~ÖÉ=
îÉêäáåâÉåK=pçääíÉå=páÉ=âÉáåÉ=ÉáÖÉåÉ=eçãÉé~ÖÉ=ÄÉëáíòÉåI=ÑΩÜêÉå=ïáê=fÜêÉ=
hçåí~âíÇ~íÉå=~ìÑ=ÉáåÉê=ëéÉòáÉää=ÑΩê=páÉ=~åÖÉäÉÖíÉå=pÉáíÉK=
=

^âíáîÉ=jáíïáêâuåÖ= Uã=ëáÅÜ=~âíáî=áå=ÇáÉ=^âíáîáí®íÉå=îçå=mol=tbfabk=ãáí=ÉáåòìÄêáåÖÉåI=
ÉåÖ~ÖáÉêÉå=páÉ=ëáÅÜ=ÇçÅÜ=áå=ÉáåÉã=çÇÉê=ãÉÜêÉêÉå=ìåëÉêÉê=^êÄÉáíëâêÉáëÉK=pç=
â∏ååÉå=páÉ=fÜêÉ=ÉáÖÉåÉå=fÇÉÉå=ãáí=ìåë=òìë~ããÉå=ìãëÉíòÉå=ìåÇ=áå=ÉáåÉã=
ãçíáîáÉêíÉå=hêÉáë=åÉìÉ=fÇÉÉå=ÉåíïáÅâÉäå=ìåÇ=îçê~åíêÉáÄÉåK=gÉ=å~ÅÜ=
dÉëÅÜ®ÑíëÑÉäÇ=â∏ååÉå=páÉ=ëáÅÜ=áå=ÇÉå=^êÄÉáíëâêÉáëÉå=`áíóI=d~ëíêçåçãáÉI=
qëÅÜÉÅÜáÉå=ìåÇ=Up^=~âíáî=ÄÉíÉáäáÖÉåK=wìÇÉã=áëí=mol=tbfabk=áå=ÇÉê=
fÇÉÉåïÉêâëí~íí=kçêÇçÄÉêéÑ~äò=áå=ÇÉå=_ÉêÉáÅÜÉå=e~åÇÉä=C=fåÇìëíêáÉI=hìäíìê=C=
qçìêáëãìë=ëçïáÉ=fåíÉêå~íáçå~äÉ=_ÉòáÉÜìåÖÉå=ÉáåÖÉÄìåÇÉåK=pçãáí=â∏ååÉå=
Ççêí=~ìÅÜ=fÜêÉ=fÇÉÉå=ìåÇ=sçêëÅÜä®ÖÉ=ΩÄÉê=mol=tbfabk=ÉáåÖÉÄê~ÅÜí=
ïÉêÇÉåK=aáÉë=Öáäí=ÉÄÉåëç=ÑΩê=ÇáÉ=j~êâÉíáåÖ~âíáîáí®íÉå=ÇÉê=jÉíêçéçäêÉÖáçå=
kΩêåÄÉêÖK=açêí=îÉêíêáíí=mol=tbfabk=ìåëÉêÉ=pí~Çí=áã=cçêìã=j~êâÉíáåÖK=

=
=
=
=

=



kÉíòïÉêâ= aáÉ=áåíÉåëáîÉ=wìë~ããÉå~êÄÉáí=ãáí=ÇÉê=pí~Çí=tÉáÇÉå=ìåÇ=ÇÉê=ÉåÖÉ=hçåí~âí=
òì=~ää=ìåëÉêÉå=jáíÖäáÉÇÉêåI=ÄáÉíÉí=fÜåÉå=Éáå=ëí~êâÉë=kÉíòïÉêâ=~å=hçåí~âíÉå=
ìåÇ=^ìëí~ìëÅÜã∏ÖäáÅÜâÉáíÉåI=îçå=ÇÉã=~ìÅÜ=páÉ=éêçÑáíáÉêÉå=â∏ååÉåK=aáÉëÉë=
ìãÑ~åÖêÉáÅÜÉ=kÉíòïÉêâ=ÄáÉíÉí=ÇáÉ=j∏ÖäáÅÜâÉáíI=sÉê~åëí~äíìåÖÉå=òì=
çêÖ~åáëáÉêÉåI=ÇáÉ=áå=ÇáÉëÉê=cçêã=ëçåëí=Ñ~ëí=ìåã∏ÖäáÅÜ=ï®êÉåK=UåëÉê=
ÜÉêîçêê~ÖÉåÇÉê=hçåí~âí=òì=ÇÉå=êÉÖáçå~äÉå=jÉÇáÉå=ìåíÉêëíΩíòí=ÇáÉë=åçÅÜK=
UåÇ=~ìÅÜ=Ç~îçå=â∏ååÉå=páÉ=ïáÉÇÉê=Ö~åò=éÉêë∏åäáÅÜ=éêçÑáíáÉêÉåK=UåëÉê=
ëí~êâÉë=kÉíòïÉêâ=áëí=fÜê=tÉííÄÉïÉêÄëîçêíÉáäK=

=
=
=
kÉïëäÉííÉê=

= =
=
=
a~ãáí=páÉ=~äë=jáíÖäáÉÇ=ëíÉíë=~ìÑ=ÇÉã=i~ìÑÉåÇÉå=ëáåÇI=îÉêëÉåÇÉå=ïáê=áå=
êÉÖÉäã®≈áÖÉå=^Äëí®åÇÉå=ìåëÉêÉå=mol=tbfabkJkÉïëäÉííÉêK=a~êáå=ïÉêÇÉå=
páÉ=ΩÄÉê=~ääÉ=ÖÉéä~åíÉå=^âíáîáí®íÉå=áåÑçêãáÉêí=ìåÇ=ëáåÇ=ëç=ëíÉíë=~ìÑ=ÇÉã=
åÉìÉëíÉå=pí~åÇK==

 


