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cálO= Z=áåëéáê~íçêó=Ñê~Åíáçå=çÑ=çñóÖÉå=
co`= Z=ÑìåÅíáçå~ä=êÉëáÇì~ä=Å~é~Åáíó=
er= Z=eçìåëÑáÉäÇ=ìåáí=
fWb= Z=áåëéáê~íçêó=íç=Éñéáê~íçêó=ê~íáç=
f`r= Z=áåíÉåëáîÉ=Å~êÉ=ìåáí=
fqs= Z=áåíê~íáÇ~ä=îÉåíáä~íáçå=ÇáëíêáÄìíáçå=
kO= Z=åáíêçÖÉå=
lO= Z=çñóÖÉå=
lo= Z=çéÉê~íáåÖ=êççã==
m= Z=éêÉëëìêÉ=
m~äî= Z=~äîÉçä~ê=éêÉëëìêÉ=
mE^J~FlO= Z=~äîÉçä~êJ~êíÉêá~ä=çñóÖÉå=é~êíá~ä=éêÉëëìêÉ=ÇáÑÑÉêÉåÅÉ=
m~`lO= Z=~êíÉêá~ä=Å~êÄçå=ÇáçñáÇÉ=íÉåëáçå=
m~lOLcálO= Z=Ñê~Åíáçå=çÑ=~êíÉêá~ä=çñóÖÉå=íç=áåëéáêÉÇ=çñóÖÉå==
mbbm= Z=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=
mbq= Z=éçëáíêçå=Éãáëëáçå=íçãçÖê~éÜó=
máåëé= Z=áåëéáê~íçêó=éêÉëëìêÉ=
mÉñé= Z=Éñéáê~íçêó=éêÉëëìêÉ=
mois= Z=éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=îçäìãÉ=



=

 ix 

mLs= Z=éêÉëëìêÉLîçäìãÉ=
oÉñé= Z=Éñéáê~íçêó=êÉëáëí~åÅÉ==
oáåëé= Z=áåëéáê~íçêó=êÉëáëí~åÅÉ=
oj== Z=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=
olf= Z=êÉÖáçå=çÑ=áåíÉêÉëí=
pa= Z=ëí~åÇ~êÇ=ÇÉîá~íáçå=
pcS== Z=ëìäéÜìê=ÜÉñ~ÑäìçêáÇÉ=
pioj= Z=ëäçï=äçïÉê=éêÉëëìêÉ=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=
pmb`q= Z=ëáåÖäÉ=éÜçíçå=Éãáëëáçå=ÅçãéìíÉÇ=íçãçÖê~éÜó=
s= Z=îçäìãÉ=
sÉñé= Z=Éñéáê~çíçêó=îçäìãÉ=
sáåëé= Z=áåëéáê~íçêó=îçäìãÉ=
= Z=Ñäçï=
Éñé= Z=Éñéáê~íçêó=Ñäçï=
áåëé= Z=áåëéáê~íçêó=Ñäçï=

s`s= Z=îçäìãÉ=Åçåíêçä=îÉåíáä~íáçå=
sa`= Z=îçäìãÉJÇÉéÉåÇÉåí=Åçãéäá~åÅÉ=
sf`j= Z=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉ=
sfif= Z=îÉåíáä~íçê=áåÇìÅÉÇ=äìåÖ=áåàìêó=
sí= Z=íáÇ~ä=îçäìãÉ=
síolf= Z=íáÇ~ä=îçäìãÉ=Ñçê=~=êÉÖáçå=çÑ=áåíÉêÉëí=
wbbm= Z=òÉêç=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=
=
=
=



 x 

iiiifpq=lc=mr_if`^qflkpfpq=lc=mr_if`^qflkpfpq=lc=mr_if`^qflkpfpq=lc=mr_if`^qflkp====

qÜÉ=íÜÉëáë=áë=Ä~ëÉÇ=çå=íÜÉ=ÑçääçïáåÖ=ëíìÇáÉë=fJfsW=
=
=
fK= mçëáíáîÉ= ÉåÇmçëáíáîÉ= ÉåÇmçëáíáîÉ= ÉåÇmçëáíáîÉ= ÉåÇJJJJÉñéáê~íçêó= éêÉëëìêÉ= çéíáãáò~íáçå= ìëáåÖ= ÉäÉÅíêáÅ= áãéÉÇ~åÅÉ=Éñéáê~íçêó= éêÉëëìêÉ= çéíáãáò~íáçå= ìëáåÖ= ÉäÉÅíêáÅ= áãéÉÇ~åÅÉ=Éñéáê~íçêó= éêÉëëìêÉ= çéíáãáò~íáçå= ìëáåÖ= ÉäÉÅíêáÅ= áãéÉÇ~åÅÉ=Éñéáê~íçêó= éêÉëëìêÉ= çéíáãáò~íáçå= ìëáåÖ= ÉäÉÅíêáÅ= áãéÉÇ~åÅÉ=
==== íçãçÖê~éÜó= áå=ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíë= ÇìêáåÖ= ä~é~êçëÅçéáíçãçÖê~éÜó= áå=ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíë= ÇìêáåÖ= ä~é~êçëÅçéáíçãçÖê~éÜó= áå=ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíë= ÇìêáåÖ= ä~é~êçëÅçéáíçãçÖê~éÜó= áå=ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíë= ÇìêáåÖ= ä~é~êçëÅçéáÅ= Ö~ëíêáÅ= Äóé~ëëÅ= Ö~ëíêáÅ= Äóé~ëëÅ= Ö~ëíêáÅ= Äóé~ëëÅ= Ö~ëíêáÅ= Äóé~ëë
==== ëìêÖÉêóK=ëìêÖÉêóK=ëìêÖÉêóK=ëìêÖÉêóK= bêä~åÇëëçå= hI= lÇÉåëíÉÇí= eI= iìåÇáå= pI= píÉåèîáëí= lK= ^Åí~=
= ^å~ÉëíÜÉëáçä=pÅ~åÇ=OMMSX=RMW=UPPJUPV= =
=
ffK==== ^= éêçäçåÖÉÇ= ãçÇÉê~íÉ= éêÉëëìêÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= êÉëìäíë= áå= äçïÉê=^= éêçäçåÖÉÇ= ãçÇÉê~íÉ= éêÉëëìêÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= êÉëìäíë= áå= äçïÉê=^= éêçäçåÖÉÇ= ãçÇÉê~íÉ= éêÉëëìêÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= êÉëìäíë= áå= äçïÉê=^= éêçäçåÖÉÇ= ãçÇÉê~íÉ= éêÉëëìêÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= êÉëìäíë= áå= äçïÉê=
==== çéíáã~ä=mbbm=~åÇ=éä~íÉ~ì=éêÉëëìêÉK=çéíáã~ä=mbbm=~åÇ=éä~íÉ~ì=éêÉëëìêÉK=çéíáã~ä=mbbm=~åÇ=éä~íÉ~ì=éêÉëëìêÉK=çéíáã~ä=mbbm=~åÇ=éä~íÉ~ì=éêÉëëìêÉK=içïÜ~ÖÉå=hI=iáåÇÖêÉå=pI=lÇÉåëíÉÇí=eI=
= píÉåèîáëí=lI=iìåÇáå=pK=^ÅÅÉéíÉÇ=Ñçê=éìÄäáÅ~íáçå=áå=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=
= =
III. ^=åÉï=åçå^=åÉï=åçå^=åÉï=åçå^=åÉï=åçåJJJJê~ÇáçäçÖáÅ~ä=ãÉíÜçÇ=íç=~ëëÉëë=éçíÉåíá~ä=äìåÖ=êÉÅêìáí~Äáäáíó=ê~ÇáçäçÖáÅ~ä=ãÉíÜçÇ=íç=~ëëÉëë=éçíÉåíá~ä=äìåÖ=êÉÅêìáí~Äáäáíó=ê~ÇáçäçÖáÅ~ä=ãÉíÜçÇ=íç=~ëëÉëë=éçíÉåíá~ä=äìåÖ=êÉÅêìáí~Äáäáíó=ê~ÇáçäçÖáÅ~ä=ãÉíÜçÇ=íç=~ëëÉëë=éçíÉåíá~ä=äìåÖ=êÉÅêìáí~Äáäáíó=ÓÓÓÓ=~==~==~==~=
==== éáäçí=ëíìÇó=áå=^if=é~íáÉåíëKéáäçí=ëíìÇó=áå=^if=é~íáÉåíëKéáäçí=ëíìÇó=áå=^if=é~íáÉåíëKéáäçí=ëíìÇó=áå=^if=é~íáÉåíëK içïÜ~ÖÉå=hI=iáåÇÖêÉå=pI=lÇÉåëíÉÇí=eI=
= píÉåèîáëí=lI=iìåÇáå=pK==^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=OMNMX=lÅíçÄÉê=OV=xbéìÄ=
= ~ÜÉ~Ç=çÑ=éêáåíz=
 

fsK==== oÉÖáçå~ä=áåíê~íáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=áå=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=oÉÖáçå~ä=áåíê~íáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=áå=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=oÉÖáçå~ä=áåíê~íáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=áå=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=oÉÖáçå~ä=áåíê~íáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=áå=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=
==== ÇáëíêÉëë=ëóåÇêçãÉ=ÇáëíêÉëë=ëóåÇêçãÉ=ÇáëíêÉëë=ëóåÇêçãÉ=ÇáëíêÉëë=ëóåÇêçãÉ=JJJJ=~ëëÉëëÉÇ=Äó=ÉäÉÅíêáÅ=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=~ëëÉëëÉÇ=Äó=ÉäÉÅíêáÅ=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=~ëëÉëëÉÇ=Äó=ÉäÉÅíêáÅ=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=~ëëÉëëÉÇ=Äó=ÉäÉÅíêáÅ=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK====içïÜ~ÖÉå=
= hI=iìåÇáå=pI=píÉåèîáëí=lK=^ÅÅÉéíÉÇ=Ñçê=éìÄäáÅ~íáçå=áå=jáåÉêî~=^åÉëíÉëáçä=====
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ffffkqolar`qflkkqolar`qflkkqolar`qflkkqolar`qflk====

^ÅìíÉ=oÉëéáê~íçêó=Ñ~áäìêÉ^ÅìíÉ=oÉëéáê~íçêó=Ñ~áäìêÉ^ÅìíÉ=oÉëéáê~íçêó=Ñ~áäìêÉ^ÅìíÉ=oÉëéáê~íçêó=Ñ~áäìêÉ====

Acute Lung Injury and Acute Respiratory Distress Syndrome 

=
^ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=E^oapF=ï~ë=Ñáêëí=ÇÉëÅêáÄÉÇ=áå=NVST=Äó=^ëÜÄ~ìÖÜ=xNz=
~åÇ= áë=~= ëÉêáçìë=ÅçãéäáÅ~íáçå= íÜ~í=Å~å=~êáëÉ= Ñêçã=~=åìãÄÉê=çÑ=éêáã~êó=ÇáëçêÇÉêë=ïÜÉêÉ=
íÜÉ= äìåÖë=ïÉêÉ=åçí=åÉÅÉëë~êáäó= áåîçäîÉÇ= áåáíá~ääóK=qÜÉ= ëóåÇêçãÉ=Ü~ë= ëáåÅÉ= ÄÉÉå=ÇáîáÇÉÇ=
áåíç= íïç= ÑçêãëW= ~ÅìíÉ= äìåÖ= áåàìêó= E^ifF= ~åÇ= ^oapK= qÜÉëÉ= ÇáëÉ~ëÉë= Ü~îÉ= ~= ã~àçê=
áåÑäìÉåÅÉ=çå=ãçêí~äáíó=~åÇ=ãçêÄáÇáíó=áå=áåíÉåëáîÉ=Å~êÉ=ìåáí=Ef`rF=é~íáÉåíë=ïçêäÇïáÇÉK=få=
~=ëóëíÉã~íáÅ=êÉîáÉï=Äó=mÜì~=Éí=~ä=xOzI=UV=ëíìÇáÉë=ïáíÜ=~=íçí~ä=çÑ=NUVMM=ÉåêçääÉÇ=é~íáÉåíë=
ïÉêÉ= ~ëëÉëëÉÇ= ïáíÜ= êÉëéÉÅí= íç=ãçêí~äáíó= ~åÇ=ãçêÄáÇáíóK= fí= ï~ë= ÑçìåÇ= íÜ~í= ëáåÅÉ= NVVQI=
ïÜÉå= íÜÉ= ÅìêêÉåíäó= ìëÉÇ= ÇÉÑáåáíáçå= çÑ= ^oap= ï~ë= áåíêçÇìÅÉÇ= xPzI= ãçêí~äáíó= Ü~ë= ÄÉÉå=
ìåÅÜ~åÖÉÇK= qÜÉ=ãçêí~äáíó= ê~íÉ= ÇáÑÑÉêë= ÇÉéÉåÇáåÖ= çå= íÜÉ= íóéÉ= çÑ= ëíìÇóI= ïáíÜ= QQB= Ñçê=
çÄëÉêî~íáçå~ä=ëíìÇáÉë=~åÇ=PSB=Ñçê=ê~åÇçãáòÉÇ=ÅçåíêçääÉÇ=áåíÉêîÉåíáçå~ä=ëíìÇáÉëK==
jçêÉçîÉêI= íç= ÉãéÜ~ëáòÉ= íÜÉ= ã~ÖåáíìÇÉ= çÑ= íÜÉ= éêçÄäÉã= ïÜáÅÜ= ^oap= ÅçåëíáíìíÉë= íç=
éìÄäáÅ=ÜÉ~äíÜI=çåÉ=åÉÉÇë= íç= äççâ=åçí=çåäó=~í= íÜÉ=ÜáÖÜ=PM=Ç~óJãçêí~äáíóI=Äìí=~äëç=~í= íÜÉ=
äçåÖJíÉêã=éêçÖåçëáë=Ñçê=íÜçëÉ=é~íáÉåíë=ïÜç=ëìêîáîÉ=íÜÉ=f`r=ëí~óK=få=~=éêçëéÉÅíáîÉ=ÅçÜçêí=
ëíìÇóI= NJóÉ~ê= çìíÅçãÉ= çÑ= é~íáÉåíë= ïÜç= Ü~Ç= êÉÅÉáîÉÇ= ãÉÅÜ~åáÅ~ä= îÉåíáä~íáçå= Ñçê= ~å=
ÉñíÉåÇÉÇ=éÉêáçÇ=çÑ= íáãÉ=ï~ë= áåîÉëíáÖ~íÉÇK=^í=çåÉ=óÉ~êI=RSB=çÑ=é~íáÉåíë=ïÉêÉ=~äáîÉI=Äìí=
çåäó=VB=ïáíÜçìí=ëáÖåáÑáÅ~åí=ÑìåÅíáçå~ä=ÇÉéÉåÇÉåÅó=xQzK=tÜÉå=~ëëÉëëáåÖ=èì~äáíó=çÑ=äáÑÉ=Ñçê=
íÜÉ=ëìêîáîçêëI=çåäó=OTB=Ü~Ç=~=ÖççÇ=èì~äáíó=çÑ=äáÑÉ=~í=çåÉ=óÉ~ê=ÑçääçïJìéK=
=
^äíÜçìÖÜ=ÜÉ~îáäó=ÇÉÄ~íÉÇ= xRzI= íÜÉ=ÇÉÑáåáíáçåë=çÑ= íÜÉ= ëóåÇêçãÉë= Ñêçã=NVVQ= xPz= ~êÉ= ëíáää=
ïáÇÉäó= ~ÅÅÉéíÉÇK= qÜÉëÉ= ÇÉÑáåáíáçåë= Åçåëáëí= çÑ= íÜêÉÉ= ÅêáíÉêá~= áåîçäîáåÖ= ê~ÇáçäçÖáÅ~ä=
ÉîáÇÉåÅÉI= çñóÖÉå~íáçå= ëÅçêÉ= ~åÇ= íÜÉ= ÉñÅäìëáçå= çÑ= Å~êÇáçÖÉåáÅ= Å~ìëÉëW= NF= Äáä~íÉê~ä=
áåÑáäíê~íÉë= çå= ~= ÅÜÉëí= ê~ÇáçÖê~éÜI= OF= éìäãçå~êó= ~êíÉêó= ïÉÇÖÉ= éêÉëëìêÉ= çÑ= äÉëë= íÜ~å= NV=
ããeÖ=çê=íÜÉ=ÅäáåáÅ~ä=~ÄëÉåÅÉ=çÑ=äÉÑí=~íêá~ä=ÜóéÉêíÉåëáçå=~åÇ=PF=~=m~lOLcálO=ê~íáç=çÑ=äÉëë=
íÜ~å= PMM= ããeÖ= EQM= âm~F= Ñçê= ^ifI= ïÜáäÉ= Ñçê= íÜÉ= ãçêÉ= ÜóéçñÉãáÅ= ÑçêãI= ^oapI= ~=
m~lOLcálO=çÑ=äÉëë=íÜ~å=OMM=ããeÖ=EOT=âm~F=áë=éêÉëÉåíK=få=~ÇÇáíáçå=íç=íÜÉ=íÜêÉÉ=ÅêáíÉêá~I=
Çá~ÖåçëíáÅ= ÅêáíÉêá~= Ñçê= ÄçíÜ= ëóåÇêçãÉë= êÉèìáêÉ= ~ÅìíÉ= çåëÉíK= låÉ= ïÉ~âåÉëë= çÑ= íÜáë=
ÇÉÑáåáíáçå= çÑ= íÜÉ= ëóåÇêçãÉë= áë= íÜ~í= áí= áë= åçí= ëéÉÅáÑáÉÇ= ~í= ïÜáÅÜ= cálO= íç= ãÉ~ëìêÉ= ~åÇ=
ÅçåëÉèìÉåíäóI=ÇÉéÉåÇáåÖ=çå=ïÜáÅÜ=Ñê~Åíáçå=çÑ=çñóÖÉå=áë=ÖáîÉåI=íÜÉ=êÉëìäíë=ã~ó=ÇáÑÑÉê=xSzI=
~åÇ=íÜÉ=é~íáÉåí=ã~ó=íÜìë=ÉáíÜÉê=ãÉÉí=íÜÉ=ÅêáíÉêá~=çê=åçíK=páãáä~êäó=íÜÉ=ÇÉÑáåáíáçåë=ä~Åâ=~åó=
ëéÉÅáÑáÅ~íáçå= çå= ~í= ïÜáÅÜ= ÉåÇJÉñéáê~íçêó= éêÉëëìêÉ= íÜÉ= ÅêáíÉêá~= ëÜçìäÇ= ÄÉ=ãÉíI= ~äëç= íÜáë=
ÅçåÑÉêêáåÖ=êáëâ=çÑ=ãáëÅä~ëëáÑáÅ~íáçå=xTzK=
qÜÉ=^oap=ëóåÇêçãÉ=Ü~ë=~=ïáÇÉ=ê~åÖÉ=çÑ=ÇáÑÑÉêÉåí=çêáÖáåëI=~åÇ=íÜÉ=ÇÉÑáåáíáçå=ÇçÉë=åçí=
í~âÉ=áåíç=~ÅÅçìåí=áÑ=íÜÉ=ÉíáçäçÖó=áë=éìäãçå~êó=çê=Éñíê~Jéìäãçå~êóK=mìäãçå~êó=^oap=áë=
Å~ìëÉÇ= Äó= ~= éêáã~êó= éìäãçå~êó= ÇáëÉ~ëÉ= ëìÅÜ= ~ë= éåÉìãçåá~= çê= ~ëéáê~íáçåI= ïÜáäÉ= Éñíê~J
éìäãçå~êó=^oap=áë=ãçëí=çÑíÉå=ÇìÉ= íç=~ÄÇçãáå~ä= ëÉéëáëI= Ñçê=Éñ~ãéäÉ=ÇÉîÉäçéáåÖ= Ñêçã=
é~åÅêÉ~íáíáë=ïáíÜ=ê~áëÉÇ=áåíê~J~ÄÇçãáå~ä=éêÉëëìêÉK=páåÅÉ=NVVU=ïÜÉå=íÜáë=ëìÄÇáîáëáçå=ï~ë=
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Ñáêëí=éêçéçëÉÇ=xUzI=ã~åó=ëíìÇáÉë=Ü~îÉ=ëìééçêíÉÇ=íÜÉ=áÇÉ~=íÜ~í=íÜÉ=éìäãçå~êó=~åÇ=Éñíê~J
éìäãçå~êó=^oap=ëÜçìäÇ=ÉîÉå=ÄÉ=êÉÖ~êÇÉÇ=~ë=íïç=ÇáÑÑÉêÉåí=ëóåÇêçãÉëI=~åÇ=íÜ~í=éÉêÜ~éë=
íÜÉëÉ=ëÜçìäÇ=ÄÉ=íêÉ~íÉÇ=ïáíÜ=ÇáÑÑÉêÉåí=îÉåíáä~íçêó=ã~å~ÖÉãÉåí=xVINMzK==
=

Perioperative respiratory management in the morbidly obese 

=
aìêáåÖ=íÜÉ=ä~ëí=ëÉîÉê~ä=ÇÉÅ~ÇÉë=íÜÉ=áåÅêÉ~ëáåÖ=éêÉî~äÉåÅÉ=çÑ=ãçêÄáÇ=çÄÉëáíó=Ü~ë=ÄÉÅçãÉ=~=
ã~àçê=ÉéáÇÉãáçäçÖáÅ~ä=éÜÉåçãÉåçå=~åÇ=~=ëÉêáçìë=íÜêÉ~í=íç=éìÄäáÅ=ÜÉ~äíÜK=^äíÜçìÖÜ=åçí=
ëìÑÑÉêáåÖ= Ñêçã= éêáã~êó= äìåÖ= ÇáëÉ~ëÉI= ÚÜÉ~äíÜóÛ= ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíë= ÅçåëíáíìíÉ= ~=
ÅäáåáÅ~ä= ÅÜ~ääÉåÖÉ= ïáíÜ= êÉëéÉÅí= íç= äìåÖ= ÑìåÅíáçå= xNNzK= aìêáåÖ= ÖÉåÉê~ä= ~å~ÉëíÜÉëá~I=
ÉëéÉÅá~ääó= áå= íÜÉ= ëìéáåÉ= éçëáíáçå= ïÜÉêÉ= áå= íÜÉ= çÄÉëÉ= é~íáÉåíë= íÜÉ= ~ÄÇçãáå~ä= ÅçåíÉåíë=
Çáëéä~ÅÉ= íÜÉ=Çá~éÜê~Öã= áåíç= íÜÉ= ÅÜÉëíI= ~= êÉÇìÅÉÇ= ÑìåÅíáçå~ä= êÉëáÇì~ä= Å~é~Åáíó= Eco`F= áë=
íóéáÅ~ääó= éêÉëÉåí= xNOJNRz= íçÖÉíÜÉê= ïáíÜ= áåÅêÉ~ëÉÇ= ~íÉäÉÅí~ëáë= Ñçêã~íáçå= xNSzK= qÜÉëÉ=
é~íáÉåíë= Å~å= áå= Ñ~Åí= ÄÉ= Åçãé~êÉÇ= íç= Éñíê~Jéìäãçå~êó= ^oap= é~íáÉåíëI= Ñêçã= ~= äìåÖJ=
ãÉÅÜ~åáÅ~ä=éçáåí=çÑ= îáÉïK=qÜÉáê= êÉëéáê~íçêó= ÑìåÅíáçå= áë= ÑìêíÜÉê=åÉÖ~íáîÉäó= ~ÑÑÉÅíÉÇ=Äó=~=
êÉÇìÅíáçå= áå= äìåÖ= Åçãéäá~åÅÉ= xNNzK= qÜáë= êÉÇìÅíáçå= áë= ÄÉäáÉîÉÇ= íç= ÄÉ= Å~ìëÉÇ= Äó= íÜÉ=
äçïÉêÉÇ=co`=ëáåÅÉ= íÜÉ= äìåÖ=é~êÉåÅÜóã~Ûë= áåíêáåëáÅ=ãÉÅÜ~åáÅë=~ééÉ~ê= íç=ÄÉ=ìåÅÜ~åÖÉÇ=
Åçãé~êÉÇ=íç=åçêã~ä=ïÉáÖÜí=ëìÄàÉÅíëK=få=~ÇÇáíáçåI=íÜÉ=ãçêÄáÇäó=çÄÉëÉ=Ü~îÉ=ÜáÖÜ=çñóÖÉå=
Åçåëìãéíáçå= ~åÇ=~= îÉåíáä~íáçåJéÉêÑìëáçå=ãáëã~íÅÜ= xNTJNVz=ÇìêáåÖ=ÖÉåÉê~ä= ~å~ÉëíÜÉëá~K=
kçí=çåäó=Çç= íÜÉëÉ= áëëìÉë=ÅçåëíáíìíÉ=~=ãÉÇáÅ~ä=ÅÜ~ääÉåÖÉ=ÇìêáåÖ=ÖÉåÉê~ä=~å~ÉëíÜÉëá~I=Äìí=
íÜÉó= ~äëç= äÉ~Ç= íç= áåÅêÉ~ëÉÇ= êáëâ= Ñçê= éçëíçéÉê~íáîÉ= ÅçãéäáÅ~íáçåëI= ëìÅÜ= ~ë= éêçäçåÖÉÇ=
éêÉëÉåÅÉ= çÑ= ~íÉäÉÅí~ëáë= xNSIOMz= ïÜáÅÜ= éêÉÇáëéçëÉë= Ñçê= áãé~áêÉÇ= Ö~ë= ÉñÅÜ~åÖÉ= xONzK= qç=
ãáåáãáòÉ= íÜÉ=åÉÖ~íáîÉ= ÉÑÑÉÅíë= çå=Ö~ë= ÉñÅÜ~åÖÉI= ÄçíÜ=éÉêáJ= ~åÇ=éçëíçéÉê~íáîÉäóI= éçëáíáîÉ=
ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=EmbbmF=ã~ó=ÄÉ=ÉÑÑÉÅíáîÉ=xNRIOOJOQzK=qïç=êÉÅÉåí=ëíìÇáÉë=ëìÖÖÉëí=
íÜ~í= mbbm= åÉÉÇë= íç= ÄÉ= éêÉÅÉÇÉÇ= Äó= ~= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= áå= çêÇÉê= íç= ~íí~áå= íÜÉ=
ÖêÉ~íÉëí= áãéêçîÉãÉåí= áå=êÉëéáê~íçêó= ÑìåÅíáçå=xORIOSzK=qç=êÉÇìÅÉ= íÜÉ=åÉÖ~íáîÉ=ÉÑÑÉÅíë=çÑ=
íÜÉ= áåÅêÉ~ëÉÇ=~ÄÇçãáå~ä=éêÉëëìêÉ=ëÉÉå= áå=íÜÉ=çÄÉëÉ=xNRIONzI= íÜÉ=êÉÅçããÉåÇÉÇ=éçëáíáçå=
ÇìêáåÖ= ëìêÖÉêó= áë= íÜÉ= êÉîÉêëÉ= qêÉåÇÉäÉåÄìêÖ= xOTIOUz= ~äíÜçìÖÜ= çåÉ= ëíìÇó= ëÜçïÉÇ= íÜ~í=
ÄçÇó=éçëáíáçå=ãáÖÜí=åçí=ÄÉ=ëç=áãéçêí~åí=xOVzK===
=

sÉåíáä~íçêsÉåíáä~íçêsÉåíáä~íçêsÉåíáä~íçêóóóó=ã~å~ÖÉãÉåí=ã~å~ÖÉãÉåí=ã~å~ÖÉãÉåí=ã~å~ÖÉãÉåí====
=
`çåëáÇÉêáåÖ= íÜÉ= ã~àçê= áãé~Åí= çÑ= ^ifL^oap= çå= áåíÉåëáîÉ= Å~êÉ= ãÉÇáÅáåÉI= áí= áë= åçí=
ëìêéêáëáåÖ=íÜ~í=~=íêÉãÉåÇçìë=~ãçìåí=çÑ=êÉëÉ~êÅÜ=Ü~ë=ÄÉÉå=ÇçåÉ=áå=~å=~ííÉãéí=íç=ÄÉííÉê=
ìåÇÉêëí~åÇ=íÜÉ=ëóåÇêçãÉë=~åÇ=íç=áãéêçîÉ=çìíÅçãÉK=aÉëéáíÉ=íÜáëI=çåäó=~=ÑÉï=ëíìÇáÉë=Ü~îÉ=
ëÜçïå=áåíÉêîÉåíáçåë=ïáíÜ=áãéêçîÉãÉåí=áå=çìíÅçãÉK=qÜÉ=ãçëí=áãéçêí~åí=ëáåÖäÉ=ëíìÇó=áë=
íÜÉ= ^oapåÉí= ëíìÇó= Ñêçã= OMMMI= áå= ïÜáÅÜ= ä~êÖÉ= íáÇ~ä= îçäìãÉë= EsíF= ïÉêÉ= Åçãé~êÉÇ= íç=
ëã~ääI= ~åÇ= ~= êÉÇìÅíáçå= áå=ãçêí~äáíó= ï~ë= ÑçìåÇ= Ñçê= íÜÉ= Öêçìé= îÉåíáä~íÉÇ= ïáíÜ= äçïÉê= ES=
ãäLâÖ=_tF=sí=xPMzK=qÜáë=äçïÉê=íáÇ~ä=îçäìãÉ=êÉÖáãÉå=Ü~ë=ëáåÅÉ=ÄÉÉå=ïáÇÉäó=áãéäÉãÉåíÉÇ=
áåíç=íÜÉ=îÉåíáä~íçêó=íêÉ~íãÉåí=éêçÖê~ãë=Ñçê=íÜáë=é~íáÉåí=ÖêçìéK==
=
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=

bñÅÉéí=Ñçê=íç=íÜÉ=äçï=íáÇ~ä=îçäìãÉ=êÉÖáãÉåI=áí=Ü~ë=ÄÉÉå=ÇáÑÑáÅìäí=íç=éêçîÉ=~Çî~åí~ÖÉë=çÑ=
ëéÉÅáÑáÅ= îÉåíáä~íçêó= ëíê~íÉÖáÉë=ïáíÜ= êÉëéÉÅí= íç=çìíÅçãÉ=Ó=~í= äÉ~ëí=ìåíáä= íÜáë= óÉ~êI=ïÜÉå=~=
ëóëíÉã~íáÅ= êÉîáÉï= xPNz=ï~ë= éìÄäáëÜÉÇ=ïÜáÅÜ= áåÇáÅ~íÉÇ= íÜ~í= ^oap=é~íáÉåíë=ïáíÜ= ëÉîÉêÉ=
ÜóéçñÉãá~= ~ééÉ~ê= íç= ÄÉåÉÑáí= Ñêçã= ÄÉáåÖ= éä~ÅÉÇ= áå= íÜÉ= éêçåÉ= éçëáíáçåI= ïáíÜ= ~= ÜáÖÜÉê=
ëìêîáî~ä=ê~íÉ=Åçãé~êÉÇ=íç=é~íáÉåíë=ïÜç=~êÉ=ã~å~ÖÉÇ=ëçäÉäó= áå=íÜÉ=ëìéáåÉ=éçëáíáçåK=qÜáë=
ëìÄÖêçìé=çÑ=^oap=é~íáÉåíë=ïáíÜ=íÜÉ=ãçëí=éêçåçìåÅÉÇ=ÜóéçñÉãá~=áë=íÜÉ=Öêçìé=~í=ÜáÖÜÉëí=
êáëâ=Ñçê=ÚëíêÉëë=~åÇ=ëíê~áåÛ=áåàìêáÉë=çÑ=íÜÉ=~äîÉçäá=xPOzI=ïÜáÅÜ=ãáÖÜí=ÄÉ=~å=Éñéä~å~íáçå=Ñçê=
ïÜó= íÜÉó= ÄÉåÉÑáí= Ñêçã= íÜÉ= éêçåÉ= éçëáíáçåK= táíÜçìí= Å~ìëáåÖ= ÜóéÉêáåÑä~íáçå= xPPz= çê=
áåÅêÉ~ëáåÖ= ~áêï~ó= éêÉëëìêÉ= xPQzI= íÜáë= éçëáíáçå= êÉÅêìáíë= ~íÉäÉÅí~íáÅ= äìåÖ= xPPIPRzK= qÜ~í=
ãÉ~åë= íÜ~í= íÜÉ= ÖáîÉå= ~áêï~ó= éêÉëëìêÉ= áë= ëéêÉ~Ç= çîÉê= ~= ä~êÖÉê= ~êÉ~= çÑ= íÜÉ= äìåÖI= ïáíÜ= ~=
ÇÉÅêÉ~ëÉÇ=êáëâ=Ñçê=áåàìêáåÖ=~äîÉçäá=ïáíÜ=ÜóéÉêáåÑä~íáçåK=cçê=íÜçëÉ=^oap=é~íáÉåíë=ïÜç=~êÉ=
åçí=ëÉîÉêÉäó=ÜóéçñÉãáÅI=~åÇ=ïÜç=~êÉ=åçí=~ë=ëÉåëáíáîÉ=íç=~äîÉçä~ê=ëíê~áå=ÑçêÅÉëI=íÜÉ=éêçåÉ=
éçëáíáçå= Ü~ë= åçí= éêçîÉÇ= ÄÉåÉÑáÅá~ä= ïáíÜ= êÉëéÉÅí= íç= ëìêîáî~äK= fåëíÉ~ÇI= íÜÉ= êáëâ= çÑ=
ÅçãéäáÅ~íáçåë=êÉä~íÉÇ=íç=äáÑíáåÖ=~åÇ=íìêåáåÖ=éêçåÉ=ÅêáíáÅ~ääó=áää=é~íáÉåíë=ãìëí=ÄÉ=í~âÉå=áåíç=
~ÅÅçìåíK= qÜÉëÉ= áåÅäìÇÉ= çÄëíêìÅíáçå= çÑ= íÜÉ= ÉåÇçíê~ÅÜÉ~ä= íìÄÉI= ~ÅÅáÇÉåí~ä= ÉñíìÄ~íáçåI=
Çáëéä~ÅÉãÉåíLã~äÑìåÅíáçå= çÑ= Å~íÜÉíÉêë= Eìêáå~êó= ~åÇ= î~ëÅìä~êF= ~åÇ= íÜçê~ÅáÅ= Çê~áåëI=
éêÉëëìêÉ=ìäÅÉêëI=ÅçåàìåÅíáî~ä=ÜÉãçêêÜ~ÖÉ=~åÇ=ÉÇÉã~=xPQzK==

=

^äíÜçìÖÜ=åÉÅÉëë~êó=~åÇ= äáÑÉJë~îáåÖ= Ñçê=é~íáÉåíë=ïáíÜ=^ifL^oapI=îÉåíáä~íçê= íêÉ~íãÉåí= áë=
åçí=áíëÉäÑ=ÅçãéäÉíÉäó=Ü~êãäÉëëI=~åÇ=îÉåíáä~íçê=áåÇìÅÉÇ=äìåÖ=áåàìêó=EsfifF=áë=~=ïÉää=âåçïå=
éÜÉåçãÉåçå= xPSIPTzK= fåÅçêêÉÅí= îÉåíáä~íçê= ëÉííáåÖë= Å~å= Å~ìëÉ= Ä~êçJxPUzI= îçäìJ= xPVzI=
~íÉäÉÅíJ= xQMz= ~åÇ= Äáçíê~ìã~= xQNIQOzK= qç=ãáåáãáòÉ= íÜÉëÉ= åÉÖ~íáîÉ= ÉÑÑÉÅíë= ïÜáÅÜ= Å~å= ÄÉ=
ëÉÉå=ïáíÜ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåI=ÇáÑÑÉêÉåí=~ééêç~ÅÜÉë=Ü~îÉ=ÄÉÉå=éêçéçëÉÇK==

=

`ìêêÉåíäóI=íÜÉêÉ=áë=ãìÅÜ=ÑçÅìë=çå=~áêï~ó=éêÉëëìêÉëK=få=íÜÉ=^oapåÉí=ëíìÇó=xPMz=ïÜÉêÉ=~=
íáÇ~ä= îçäìãÉ= çÑ= S= ãäLâÖ= _t= éêçîÉÇ= ëìéÉêáçê= ïáíÜ= êÉëéÉÅí= íç= ëìêîáî~äI= íÜÉ= éêçíÉÅíáîÉ=
îÉåíáä~íçêó=ëíê~íÉÖó=áåÅäìÇÉÇ=~å=ìééÉê=éä~íÉ~ì=éêÉëëìêÉ=äáãáí=çÑ=PM=ÅãeOlK=qÜáë=éêÉëëìêÉ=
äáãáí=Ü~ë= ëáåÅÉ=ÄÉÉå= áåîÉëíáÖ~íÉÇ= ëéÉÅáÑáÅ~ääóI= ~åÇ=qÉêê~Öåá= ~åÇ= ÅçJïçêâÉêë=Ü~îÉ= ëÜçïå=
íÜ~í= íÜÉêÉ= Å~å= ÄÉ= íáÇ~ä= ÜóéÉêáåÑä~íáçå= çÑ= íÜÉ= ëã~ääI= åçêã~ääó= ~Éê~íÉÇ= äìåÖ= ÇÉëéáíÉ= íÜáë=
äáãáí=Ñçê=éä~íÉ~ì=éêÉëëìêÉI=~åÇ=íÜ~í=î~äìÉë=çÑ= äçïÉê=éä~íÉ~ì=éêÉëëìêÉ=EYOU=ÅãeOlF=ïÉêÉ=
~ëëçÅá~íÉÇ=ïáíÜ= äÉëë= ÜóéÉêáåÑä~íáçå= xQPzK= få= ~ÇÇáíáçåI= áå= ~= ê~åÇçãáòÉÇ= ÅçåíêçääÉÇ= ëíìÇó=
Ñêçã=OMMS=xQQzI=ÄÉííÉê=çìíÅçãÉ=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=äçïÉê=éä~íÉ~ì=éêÉëëìêÉëK=^äëçI=e~ÖÉê=
Éí=~ä=éÉêÑçêãÉÇ=~=ëÉÅçåÇ~êó=~å~äóëáë=çÑ= íÜÉ=é~íáÉåí=Ç~í~= Ñêçã=íÜÉ=^oapåÉí=ëíìÇó=xPMzI=
~åÇ=ÑçìåÇ=ÇÉÅêÉ~ëáåÖ=ãçêí~äáíó=ïáíÜ=ÇÉÅêÉ~ëáåÖ=éä~íÉ~ì=éêÉëëìêÉë=xQRzK=qÜáë=ëìÖÖÉëíë=íÜ~í=
ã~óÄÉ=~=íáÇ~ä=îçäìãÉ=ÉîÉå=äçïÉê=íÜ~å=S=ãäLâÖ=_t=ÅçìäÇ=ÄÉ=ÅäáåáÅ~ääó=~Çî~åí~ÖÉçìë=áå=
çêÇÉê=íç=ÑìêíÜÉê=êÉÇìÅÉ=éä~íÉ~ì=éêÉëëìêÉK=eçïÉîÉêI=êáëâ=Ñçê=êÉëéáê~íçêó=~ÅáÇçëáë=ïáää=íÜÉå=
áåÅêÉ~ëÉI=~åÇ=íÜáë=Ü~ë=äÉ~Ç=íç=íÜÉ=êÉåÉïÉÇ=Éî~äì~íáçå=çÑ=~äíÉêå~íáîÉ=åçåJéìäãçå~êó=ãÉ~åë=
çÑ=Å~êÄçå=ÇáçñáÇÉ=Éäáãáå~íáçåK=pçãÉ=Éñíê~ÅçêéçêÉ~ä=ãÉíÜçÇë=ïÉêÉ=íÉëíÉÇ=áå=é~íáÉåíë=ïáíÜ=
ëÉîÉêÉ=^oap=áå=íÜÉ=ãáÇ=NVUMÛë=xQSz=~åÇ=éêçîÉÇ=ÉÑÑáÅáÉåíI=Äìí=Ü~îÉ=åçí=ÄÉÉå=ìëÉÇ=ãìÅÜ=
ÄÉÅ~ìëÉ=çÑ=ÜáÖÜ=êáëâ=çÑ=ÅçãéäáÅ~íáçåëK=kçïI=ïáíÜ=íÜÉ=Öç~ä=çÑ=äçïÉê=sí=íç=~ÅÜáÉîÉ=éä~íÉ~ì=
éêÉëëìêÉë=~ë=äçï=~ë=éçëëáÄäÉI=îÉåçJîÉåçìë=Äóé~ëë=Ñçê=êÉãçî~ä=çÑ=Å~êÄçå=ÇáçñáÇÉ=Ü~ë=ÄÉÉå=
éÉêÑçêãÉÇ=áå=^oap=é~íáÉåíë=ïáíÜ=éêçãáëáåÖ=êÉëìäíë=xQTzK=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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líÜÉê=ëíê~íÉÖáÉë=Ü~îÉ=ÄÉÉå=~ëëÉëëÉÇ=íç=ãáåáãáòÉ=íÜÉ=ëÜÉ~ê=~åÇ=ëíê~áå=Å~ìëÉÇ=Äó=çéÉåáåÖ=
~åÇ= ÅäçëáåÖ= çÑ= ~äîÉçäá= ~åÇ= çîÉêJÇáëíÉåëáçå= êÉëéÉÅíáîÉäó= ~åÇI= åçí= íç= ÑçêÖÉíI= íç= áãéêçîÉ=
çñóÖÉå~íáçåK= qÜÉ= ãçëí= áãéçêí~åí= çÑ= íÜÉëÉ= ëíê~íÉÖáÉë= ~êÉ= äìåÖ= êÉÅêìáíãÉåí= ~åÇ= íÜÉ=
~ííÉãéíë=íç=íáíê~íÉ=çéíáã~ä=mbbmK=
=

Lung recruitment 

=
^íÉäÉÅí~ëáëI= íÜÉ= ÅçåÇáíáçå= Ñçê=~äîÉçäá=ïÜÉå= íÜÉó=~êÉ= Åçää~éëÉÇ=~åÇ=åçí= ~áêJÅçåí~áåáåÖI= áë=
éêÉëÉåí=áå=^ifL^oap=íç=~=ÖêÉ~íÉê=çê=äÉëëÉê=ÉñíÉåíK=få=~ÇÇáíáçå=íç=áãé~áêáåÖ=Ö~ë=ÉñÅÜ~åÖÉI=
~íÉäÉÅí~ëáë=Ñçêã~íáçå=~äëç=äÉ~Çë=íç=ìåÑ~îçìê~ÄäÉ=~åÇ=ÜáÖÜ=ëÜÉ~ê=ÑçêÅÉë=ïÜÉå=çéÉå=~äîÉçäá=
~êÉ= ~Çà~ÅÉåí= íç= ÅäçëÉÇ= çåÉëI= ~ë= éêçéçëÉÇ= QM= óÉ~êë= ~Öç= Äó=jÉ~Ç= xQUzK= cìêíÜÉêãçêÉI= áí=
ëÉÉãë=íÜ~í=íÜÉ=êÉéÉ~íÉÇ=ÅäçëìêÉ=~åÇ=êÉçéÉåáåÖ=çÑ=~íÉäÉÅí~ëÉë=ÇìêáåÖ=íÜÉ=êÉëéáê~íçêó=ÅóÅäÉI=
ïÜáÅÜ=Å~å=äÉ~Ç=íç=~äîÉçä~ê=Ç~ã~ÖÉ=~åÇ=áë=Å~ääÉÇ=~íÉäÉÅíê~ìã~I=áë=ïçêëÉ=íÜ~å=~íÉäÉÅí~ëáë=éÉê=
ëÉ=xQVzK==
=
^=íêÉ~íãÉåí=ëíê~íÉÖó=áë=íç=çéÉå=ìé=Ó=çê=êÉÅêìáí=Ó=ÅäçëÉÇ=~äîÉçäá=~åÇ=âÉÉé=íÜÉã=çéÉå=xRMzI=
~åÇ=êÉÅêìáíãÉåí=ã~åçÉìîêÉë=Ü~îÉ=ëìÅÅÉëëÑìääó=ÄÉÉå=ìëÉÇ=íç=çéÉå=ìé=ÇÉéÉåÇÉåí=~êÉ~ë=áå=
~åÉëíÜÉíáòÉÇ=ÜÉ~äíÜó=é~íáÉåíë= xRNzK=eçïÉîÉêI= íÜÉ=Åçãéçëáíáçå=çÑ= áåÜ~äÉÇ=Ö~ë=~ÑÑÉÅíë= íÜÉ=
íáãÉ= íç= ~íÉäÉÅí~ëáë= êÉÅìêêÉåÅÉI=ïÜÉêÉ= êÉJÉñé~åÇÉÇ= äìåÖ= êÉã~áåë=çéÉå= Ñçê=ãçêÉ= íÜ~å=QM=
ãáåìíÉë= ~í= äçï= çñóÖÉå= ÅçåÅÉåíê~íáçåë= xROz= ïÜáäÉ= ïáíÜ= NMMB= çñóÖÉåI= äìåÖ= Åçää~éëÉ=
êÉ~ééÉ~êë=ïáíÜáå=~=ÑÉï=ãáåìíÉë=xRPzK==
=
oÉÅêìáíãÉåí= ã~åçÉìîêÉë= Å~å= ÄÉ= éÉêÑçêãÉÇ= áå= ~= åìãÄÉê= çÑ= ï~óëI= ~åÇ= íÜÉêÉ= áë= åç=
ÅçåëÉåëìë= çå= íÜÉ= çéíáã~ä= éÉêÑçêã~åÅÉ= çÑ= ëìÅÜ=ã~åçÉìîêÉëK= qÜÉ=ãçëí= Åçããçå= Ñçêã=
ëÉÉãë= íç= ÄÉ= íÜÉ= ëìëí~áåÉÇ= áåÑä~íáçåI= ~äëç= Å~ääÉÇ= íÜÉ= Úîáí~ä= Å~é~Åáíó=ã~åçÉìîêÉÛI=ïÜÉêÉ= ~=
Åçåëí~åí= ~áêï~ó= éêÉëëìêÉ= áå= íÜÉ= ê~åÖÉ= PMJQR= ÅãeOl= áë= ~ééäáÉÇ= íóéáÅ~ääó= Ñçê= OMJQM=
ëÉÅçåÇë=xRQJRVzI=íÜçìÖÜ=áí=Ü~ë=êÉÅÉåíäó=ÄÉÉå=ëìÖÖÉëíÉÇ=íÜ~í=ãçëí=çÑ=íÜÉ=êÉÅêìáí~ÄäÉ=äìåÖ=
áë= çéÉå= ~äêÉ~Çó= ~ÑíÉê= íïç= ëÉÅçåÇë= xSMzK= få= ~= ëíìÇó=Äó=_çêÖÉë= Éí= ~ä= xSNzI= ~= ÅçåëáÇÉê~Ääó=
ÜáÖÜÉê=éêÉëëìêÉ=ï~ë=ìëÉÇI=SM=ÅãeOlI=~åÇ=~ééäáÅ~íáçå=çÑ=ÉîÉå=ÜáÖÜÉê=éêÉëëìêÉ=Ü~ë=ÄÉÉå=
ÇÉëÅêáÄÉÇ=~ë=äáÑÉë~îáåÖ=áå=~=Å~ëÉ=êÉéçêí=ïáíÜ=íÜÉ=ãçëí=ëÉîÉêÉäó=ÜóéçñÉãáÅ=Ñçêã=çÑ=^oap=
xSOzK==
=
mçëáíáîÉ=éêÉëëìêÉ=îÉåíáä~íáçå=ï~ë=~äêÉ~Çó=áå=NVQU=ÇÉëÅêáÄÉÇ=~ë=áåÑäìÉåÅáåÖ=Å~êÇá~Å=çìíéìí=
áå=Üìã~åë= xSPzI=~åÇ=~äíÜçìÖÜ=ïÉää= íçäÉê~íÉÇ=Äó=ã~åó=é~íáÉåíëI= íÜÉêÉ=Ü~îÉ=ÄÉÉå=ëÉîÉê~ä=
ëíìÇáÉë= êÉéçêíáåÖ= ìåï~åíÉÇ= ÉÑÑÉÅíë= çå= ÅáêÅìä~íáçå= xRPIRSIRUIRVISQJSTz= êÉä~íÉÇ= íç=
ëìëí~áåÉÇ= äìåÖ= áåÑä~íáçå= Ñçê= êÉÅêìáíãÉåíK= líÜÉê= ëÉêáçìë= ÅçãéäáÅ~íáçåë= Ü~îÉ= ~äëç= ÄÉÉå=
êÉéçêíÉÇI=ëìÅÜ=~ë=éåÉìãçíÜçê~ñ=~åÇ=ëÉîÉêÉ=~êêÜóíÜãá~I=~äíÜçìÖÜ=íÜÉëÉ=~êÉ=åçí=Åçããçå=
xRUISSISUzK=jçêÉçîÉêI= ~= êÉÅÉåí= ëíìÇó= ëÜçïÉÇ= íÜ~í= ~= ëáåÖäÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= áå=
îÉåíáä~íÉÇ= ÅêáíáÅ~ääó= áää= ÅÜáäÇêÉå= Å~å= äÉ~Ç= íç= êÉäÉ~ëÉ= çÑ= éìäãçå~êó= ÅóíçâáåÉë= áåíç= íÜÉ=
ÅáêÅìä~íáçå=xSVzI=ïÜÉêÉ~ë=áå=~Çìäíë=ÅçåÑäáÅíáåÖ=Ç~í~=Éñáëí=ïáíÜ=çåÉ=ëíìÇó=xQNz=êÉéçêíáåÖ=~å=
áåÅêÉ~ëÉ= áå= áåÑä~ãã~íçêó= ãÉÇá~íçêëI= ëÉÅçåÇ~êó= íç= ãÉÅÜ~åáÅ~ä= îÉåíáä~íáçå= Eåçí= äìåÖ=
éêçíÉÅíáîÉFI=ïÜáäÉ=~åçíÜÉê=ëíìÇó=ÑáåÇë=åç=ÅÜ~åÖÉ=áå=ÅóíçâáåÉ=êÉäÉ~ëÉ=~ÑíÉê=~=oj==xTMzK=
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=
j~óÄÉ=ÉîÉå=ãçêÉ=áãéçêí~åíäóI=íÜÉ=ìëÉÑìäåÉëë=çÑ=äìåÖ=êÉÅêìáíãÉåí=Ü~ë=ÄÉÉå=èìÉëíáçåÉÇK=
få=~=ê~åÇçãáòÉÇ=ÅçåíêçääÉÇ=ëíìÇó=xTNzI=çåäó=áããÉÇá~íÉ=~åÇ=ÄêáÉÑ=ÉÑÑÉÅíë=ïÉêÉ=çÄëÉêîÉÇI=
~åÇ=åç=~ÇÇáíáçå~ä=ëìëí~áåÉÇ=áãéêçîÉãÉåí=ï~ë=ëÉÉå=Ñêçã=~=oj=éÉêÑçêãÉÇ=~ÑíÉê=~=mbbm=
íêá~äK= páãáä~ê= ÑáåÇáåÖë= ïÉêÉ= éêÉëÉåíÉÇ= áå= çíÜÉê= ëíìÇáÉë= xRSIRTITMzI= ~åÇ= íÜÉ= `çÅÜê~åÉ=
ëóëíÉã~íáÅ= êÉîáÉï= çå= íÜÉ= ëìÄàÉÅí= Ñêçã= OMMV= xTOz= ÅçåÅäìÇÉë= íÜ~í= íÜÉêÉ= áë= åçí= ÉåçìÖÜ=
ÉîáÇÉåÅÉ=íç=ÇÉíÉêãáåÉ=ïÜÉíÜÉê=êÉÅêìáíãÉåí=ã~åçÉìîêÉë=Ü~ë=~å=ÉÑÑÉÅí=çå=çìíÅçãÉK=
=
låÉ= çÑ= íÜÉ= êÉ~ëçåë= Ñçê= íÜÉ= ~ãÄáÖìçìë= êÉëìäíë= çå=ojë=ã~ó=ÄÉ= íÜ~í= íÜÉ=^oap=é~íáÉåí=
Öêçìé=áë=îÉêó=ÜÉíÉêçÖÉåÉçìëK=d~ííáåçåá=êÉéçêíÉÇ=áå=OMMS=íÜ~í=íÜÉêÉ=áë=~=ïáÇÉ=î~êá~Äáäáíó=
ïáíÜ=êÉëéÉÅí=íç=~ãçìåí=çÑ=éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=áå=é~íáÉåíë=ïáíÜ=^ifL^oap=xTPzK=
tÜÉå= ÇÉíÉêãáåÉÇ= Äó= `qI= íÜÉ= êÉÅêìáí~Äáäáíó= çÑ= íÜÉ= äìåÖ= î~êáÉÇ= Ñêçã= JVB= íç= RVB= áå=
ÇáÑÑÉêÉåí=é~íáÉåíëK=qÜáë=ëìÖÖÉëíë=íÜ~í=íÜÉêÉ=áë=~=åÉÉÇ=Ñçê=~=ãÉíÜçÇ=íç=ÑáåÇ=íÜÉ=~ééêçéêá~íÉ=
é~íáÉåíëI=íÜÉ=çåÉë=ïÜç=ÅçìäÇ=ãçëí=ÄÉåÉÑáí=Ñêçã=~=ojK==
=
qÜÉ=ÄÉëí=ãÉíÜçÇ= Ñçê=~ÅÜáÉîáåÖ=êÉÅêìáíãÉåí= áë=óÉí=åçí=ÅäÉ~êK=^ë=ãÉåíáçåÉÇ=~ÄçîÉI= íÜÉêÉ=
Ü~îÉ=ÄÉÉå=åÉÖ~íáîÉ=ëáÇÉ=ÉÑÑÉÅíë=êÉéçêíÉÇ=ïáíÜ=ëìëí~áåÉÇ=äìåÖ=áåÑä~íáçåK=líÜÉê=ãÉíÜçÇë=Ñçê=
êÉÅêìáíãÉåí=Ü~îÉ=ÄÉÉå=éêçéçëÉÇI=ëìÅÜ=~ë=ëáÖÜë=xTQzI=áåÅêÉãÉåí~ä=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=
éêÉëëìêÉ= xTRz= ~åÇ=î~êá~ÄäÉ=îÉåíáä~íáçå=ãÉíÜçÇëI= íÜÉ= ä~íÉê=ïÜÉêÉ= íÜÉ= íáÇ~ä= îçäìãÉ= ëáòÉ= áë=
î~êáÉÇ= xTSzK=lÇÉåëíÉÇí=Éí=~ä= ëÜçïÉÇ= áå=OMMRI= áå=~=éçêÅáåÉ=^oap=ãçÇÉäI= íÜ~í=~= ëäçïÉê=
~åÇ= ãçÇÉê~íÉ= éêÉëëìêÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= êÉëìäíÉÇ= áå= ÖêÉ~íÉê= áãéêçîÉãÉåí= áå=
m~lOLcálO=~åÇ=Åçãéäá~åÅÉ=Åçãé~êÉÇ=íç=ëìëí~áåÉÇ=áåÑä~íáçåëI=~åÇ=íÜáë=äçïÉê=éêÉëëìêÉ=oj=
~äëç=êÉëìäíÉÇ=áå=äÉëë=ÜÉãçÇóå~ãáÅ=ëáÇÉ=ÉÑÑÉÅíë=xTTzK=
=
qÜÉ=ÉÑÑáÅ~Åó=çÑ=ojë=~äëç=ÇÉéÉåÇë=çå=^oap=Å~íÉÖçêó=Eéìäãçå~êó=îëK=Éñíê~Jéìäãçå~êóF=
xNMITUITVzI= ~äíÜçìÖÜ= ëçãÉ= ëíìÇáÉë= ÑçìåÇ= íÜ~í= äìåÖ= áåàìêó= ÉíáçäçÖó= ÇáÇ= åçí= ~ÑÑÉÅí= íÜÉ=
êÉëìäí= çÑ= ~= oj= xUMzK=líÜÉê= Ñ~Åíçêë= ~ÑÑÉÅíáåÖ= íÜÉ= ÉÑÑáÅ~Åó= çÑ= ojë= áåÅäìÇÉ= ëí~ÖÉ= çÑ= íÜÉ=
ëóåÇêçãÉ=xRSz=~åÇ=mbbm=äÉîÉä=~ÑíÉê=ojI=ïÜáÅÜ=ïáää=ÄÉ=ÇáëÅìëëÉÇ=ÄÉäçïK=
=

Optimal PEEP 

=
mbbm= êÉä~íÉë= íç= íÜÉ= Éñéáê~íçêó= é~êí= çÑ= íÜÉ= êÉëéáê~íçêó= ÅóÅäÉI= ~åÇ= ~áãë= ~í= éêÉîÉåíáåÖ=
~äêÉ~Çó=çéÉå= äìåÖ=ìåáíë=çê= êÉÖáçåë= Ñêçã=Åçää~éëáåÖ=é~êíáÅìä~êäó=ïÜÉå= äìåÖ=îçäìãÉë= ~êÉ=
äçïÉëíI= Äìí= ~äëç= íÜêçìÖÜçìí= íÜÉ= êÉëéáê~íçêó= ÅóÅäÉK= qÜÉ= áãéçêí~åÅÉ= çÑ= mbbm= Ü~ë= ÄÉÉå=
êÉÅçÖåáòÉÇ=Ñçê=ÇÉÅ~ÇÉë=xNIUNzI=~åÇ=áí=Ü~ë=ÄÉÉå=ëÜçïå=íÜ~í=ïáíÜçìí=~=ëìÄëÉèìÉåí=áåÅêÉ~ëÉ=
áå= mbbmI= íÜÉ= ÉÑÑÉÅí= çÑ= êÉÅêìáíãÉåí=ã~åçÉìîêÉë= áë= çåäó= íê~åëáÉåí= xTRIUOIUPzK= ^äëçI= íÜÉ=
ëí~Äáäáíó= çÑ= íÜÉ= ~äîÉçäá= Ü~ë= ÄÉÉå= ëÜçïå= íç= ÄÉ= ÇÉéÉåÇÉåí= çå= ëìÑÑáÅáÉåí= mbbm= ~ÑíÉê= ~=
êÉÅêìáíãÉåí=ã~åçÉìîêÉ= áå= ~= ëìêÑ~Åí~åí= ÇÉÑáÅáÉåí= éçêÅáåÉ= äìåÖ=ãçÇÉä= xUQzK=eçïÉîÉêI= áí=
Ü~ë= ÄÉÉå= ÇáÑÑáÅìäí= íç= éêçîÉ= íÜÉ= ÄÉåÉÑáí= çÑ= mbbm= çå= çìíÅçãÉ= çê= ëìêîáî~ä= áå= ~ÅìíÉ=
êÉëéáê~íçêó= Ñ~áäìêÉK= oÉÅÉåíäóI= íïç= ä~êÖÉ= ëíìÇáÉë= ÑçìåÇ= íÜ~í= íÜÉêÉ= ï~ë= åç= ÇáÑÑÉêÉåÅÉ= áå=
ãçêí~äáíó=ÄÉíïÉÉå=^oap=é~íáÉåíë=îÉåíáä~íÉÇ=ïáíÜ=ÜáÖÜÉê=mbbm=Åçãé~êÉÇ=íç=äçïÉê=mbbm=
äÉîÉäë=xURIUSzK=qÜáë=ãçëí=äáâÉäó=ÇçÉë=åçí=áåÇáÅ~íÉ=íÜ~í=mbbm=ÇçÉë=åçí=ã~ííÉêI=Äìí=ê~íÜÉê=
íÜáë=áë= äáâÉäó=~å=áåÇáÅ~íáçå=çÑ=íÜÉ=ÜÉíÉêçÖÉåÉáíó=çÑ=íÜáë=é~íáÉåí=Öêçìé=xTPzI=~åÇ=ëìééçêíë=
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íÜÉ=áÇÉ~=íÜ~í=íÜÉêÉ=áë=~=åÉÉÇ=Ñçê=áåÇáîáÇì~äáòÉÇ=mbbm=ëÉííáåÖ=xUTIUUzK=eáÖÜ=mbbm=áë=äáâÉäó=
íç=ÄÉ= áãéçêí~åí= áå=é~íáÉåíë=ïáíÜ= ëìÄëí~åíá~ä= äìåÖ=ÉÇÉã~=~åÇ=~íÉäÉÅí~ëáë= Ñçêã~íáçå= xUVz=
ïÜÉêÉ~ë=é~íáÉåíë=ïÜç=Ü~îÉ=çåäó= äáííäÉ=Åçää~éëÉ= áå=ÇÉéÉåÇÉåí= äìåÖ=~êÉ~ë= ëÜçìäÇ=éêçÄ~Ääó=
åçí=ÉñéÉÅí=íç=ÄÉåÉÑáí=Ñêçã=ÜáÖÜ=mbbm=äÉîÉäëK=
=
páåÅÉ= íÜÉ= NVTMÛëI= ~ííÉãéíë= Ü~îÉ= ÄÉÉå= ã~ÇÉ= íç= ÇÉíÉêãáåÉ= çéíáã~ä= mbbm= äÉîÉäë= xVMzK=
jÉíÜçÇë=ìëáåÖ= äìåÖ=ãÉÅÜ~åáÅë=Ü~îÉ=ÄÉÉå=éêçéçëÉÇI= áåÅäìÇáåÖ= íÜÉ= ëíêÉëë= áåÇÉñ=ãÉíÜçÇ=
xVNz=ïÜÉêÉ=íÜÉ=~áêï~ó=éêÉëëìêÉJíáãÉ=ÅìêîÉ=áë=~å~äóòÉÇI=çê=ëÉííáåÖ=mbbm=~ÄçîÉ=íÜÉ=äçïÉê=
áåÑäÉÅíáçå=éçáåí= xRQIVOz=çÑ= íÜÉ= ëí~íáÅ= êÉëéáê~íçêó=mLs= ÅìêîÉI= çê=Äó=ãçåáíçêáåÖ=Çóå~ãáÅ=
Åçãéäá~åÅÉ= xVPzK= aÉÑáåáåÖ= çéíáã~ä= mbbm= Ä~ëÉÇ= çå= çñóÖÉå~íáçå= xSNIVQz= çê= Å~êÄçå=
ÇáçñáÇÉ= ÇÉÅêÉ~ëÉ= xVRz= Ü~ë= ÄÉÉå= áåîÉëíáÖ~íÉÇK= `~ê~ãÉò= ~åÇ= ÅçJïçêâÉêë= Åçãé~êÉÇ= ~=
åìãÄÉê=çÑ=ãÉíÜçÇë=Ñçê=áÇÉåíáÑóáåÖ=çéíáã~ä=mbbm=xVRz=áå=~å=^oap=ÉñéÉêáãÉåí~ä=ãçÇÉä=
~åÇ= ÑçìåÇ= åç= ÇáÑÑÉêÉåÅÉ= ïÜÉå= ìëáåÖ= Çóå~ãáÅ= Åçãéäá~åÅÉI= ã~ñáãìã= çñóÖÉå~íáçåI=
ãáåáãìã= ëÜìåíI= äçïÉê= áåÑäÉÅíáçå= éçáåí= çê=ã~ñáãìã= áåëéáê~íçêó= Åçãéäá~åÅÉ= áåÅêÉ~ëÉK=
qÜÉó= ÑçìåÇI= ÜçïÉîÉêI= íÜ~í= ëÉííáåÖ= mbbm= Ä~ëÉÇ= çå= ãáåáãìã= Å~êÄçå= ÇáçñáÇÉ= î~äìÉ=
êÉëìäíÉÇ= áå= äçïÉê= çéíáã~ä= mbbm= Åçãé~êÉÇ= íç= íÜÉ= çíÜÉê= ãÉíÜçÇëK= ^åçíÜÉê= Öêçìé= Ü~ë=
ëìÖÖÉëíÉÇ=ëÉííáåÖ=mbbm=ÜáÖÜ=ÉåçìÖÜ=íç=âÉÉé=~=éçëáíáîÉ=íê~åëéìäãçå~êó=éêÉëëìêÉ=xTVIVSzK=
få= ëçãÉ= ëíìÇáÉë= xVNIVPzI= íÜÉ= áåîÉëíáÖ~íÉÇ= ãÉíÜçÇ= ï~ë= Åçãé~êÉÇ= íç= ÅçãéìíÉÇ=
íçãçÖê~éÜó= ÑáåÇáåÖëK= `çãéìíÉÇ= íçãçÖê~éÜó= áë= ïáÇÉäó= ÅçåëáÇÉêÉÇ= íç= ÄÉ= ~= êÉäá~ÄäÉ=
êÉÑÉêÉåÅÉ=ãÉíÜçÇ= Ñçê= ÇÉíÉêãáåáåÖ= çéíáã~ä= mbbm= ~åÇ= ëìÅÅÉëëÑìä= êÉÅêìáíãÉåí= xUTz= EëÉÉ=
ÄÉäçïFK= iáÅÜíï~êÅâJ^ëÅÜçÑÑ= Éí= ~ä= Åçãé~êÉÇ= ëí~íáÅ= ~åÇ= îçäìãÉJÇÉéÉåÇÉåí= Åçãéäá~åÅÉ=
Esa`F=~ë=íïç=ÇáÑÑÉêÉåí=ãÉ~åë=íç=ëÉí=çéíáã~ä=mbbmI=~åÇ=ÑçìåÇ=íÜ~í=íÜÉ=sa`=Epif`bI=
ëÉÉ= ÄÉäçïF= ãÉíÜçÇ= ëìÖÖÉëíÉÇ= ~= äçïÉê= çéíáã~ä= mbbm= ïáíÜ= ëìÄëÉèìÉåí= äçïÉê= éä~íÉ~ì=
éêÉëëìêÉ= xVTzI= Åçãé~êÉÇ= íç= ïÜÉå= ìëáåÖ= íÜÉ= äçïÉê= áåÑäÉÅíáçå= éçáåí= çÑ= íÜÉ= ëí~íáÅ=
éêÉëëìêÉLîçäìãÉ=ÅìêîÉK=
=
kçí=çåäó=áå=íÜÉ=f`rI=Äìí=~äëç=Ñçê=é~íáÉåíë=ìåÇÉêÖçáåÖ=ëìêÖÉêó=~åÇ=ëìÄàÉÅíÉÇ=íç=ÖÉåÉê~ä=
~å~ÉëíÜÉëá~I=çéíáã~ä=mbbm=áë=áãéçêí~åíI=ëáåÅÉ=~íÉäÉÅí~ëáë=Ñçêã~íáçå=ïáää=çÅÅìê=~äëç=áå=íÜáë=
é~íáÉåí= Öêçìé= xRPzK= bëéÉÅá~ääó= áå=ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíëI= íÜáë= ~íÉäÉÅí~ëáë= Ñçêã~íáçå= áë=
îÉêó= éêçåçìåÅÉÇ= xNOzI=ïáíÜ= íÜÉ= ëìÄëÉèìÉåí= éêçÄäÉã=çÑ= ÜóéçñÉãá~= xNNz=ïÜáÅÜ= Å~å= ÄÉ=
ëÉîÉêÉ=ïáíÜçìí=mbbm=~ééäáÅ~íáçå=xNUzK==
=

oÉëéáê~íçêó=oÉëéáê~íçêó=oÉëéáê~íçêó=oÉëéáê~íçêó=^ëëÉëëãÉåí=~åÇ=^ëëÉëëãÉåí=~åÇ=^ëëÉëëãÉåí=~åÇ=^ëëÉëëãÉåí=~åÇ=jçåáíçêáåÖjçåáíçêáåÖjçåáíçêáåÖjçåáíçêáåÖ====
=
få=çêÇÉê=íç=çéíáãáòÉ=îÉåíáä~íáçåI=~ëëÉëëãÉåí=~åÇ=ãçåáíçêáåÖ=~êÉ=ÉëëÉåíá~äK=qÜÉ=èìÉëíáçå=áë=
ïÜ~í=íç=ãÉ~ëìêÉI=Üçï=íç=ãÉ~ëìêÉI=ïÜÉå=íç=ãÉ~ëìêÉI=~åÇ=Üçï=çÑíÉåK=
fåÅêÉ~ëÉ= áå= m~lO= Ü~ë= ÄÉÉå= íê~Çáíáçå~ääó= ìëÉÇ= íç= Éî~äì~íÉ= íÜÉ= ÉÑÑÉÅí= çÑ= ~= êÉÅêìáíãÉåí=
ã~åçÉìîêÉ=xRRITRITUzK=eçïÉîÉêI=ÅÜ~åÖÉë=áå=çñóÖÉå~íáçå=~êÉ=çåäó=áåÇáêÉÅí=ãÉ~ëìêÉë=~åÇ==
Çç=åçí=åÉÅÉëë~êáäó=êÉÑäÉÅí=ëìÅÅÉëëÑìä=êÉÅêìáíãÉåíK=lñóÖÉå~íáçå=ÅÜ~åÖÉë=Å~å=~äëç=ÄÉ=ÇìÉ=íç=
ÅÜ~åÖÉë=áå=Å~êÇá~Å=çìíéìí=çê=êÉÇáëíêáÄìíáçå=çÑ=éìäãçå~êó=ÄäççÇ=ÑäçïI=~ë=ÇáëÅìëëÉÇ=~äêÉ~Çó=
áå=NVTO=Äó=c~äâÉ=~åÇ=ÅçJïçêâÉêë=xUNzK==
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=
páãáä~êäóI= ÇÉÅêÉ~ëÉ= áå= m~`lO= Ü~ë= ÄÉÉå= ëìÖÖÉëíÉÇ= íç= ÇÉÑáåÉ= äìåÖ= êÉÅêìáíãÉåí= xVUz=
~äíÜçìÖÜ=íÜáë=~ééêç~ÅÜ=áë=åçí=íÜçìÖÜí=íç=ÄÉ=Ñìääó=êÉäá~ÄäÉ=~ë=~å=áåÇáÅ~íçê=çÑ=êÉÅêìáíãÉåí=
xVVzK==
=

Lung volume measurements 

=
iìåÖ= êÉÅêìáíãÉåí= ~áãë= ~í= áåÅêÉ~ëáåÖ= íÜÉ= äìåÖ= îçäìãÉ= áåîçäîÉÇ= áå= Ö~ë= ÉñÅÜ~åÖÉI= áKÉK= íç=
ÇÉÅêÉ~ëÉ= ~äîÉçä~ê= ÇÉ~Ç= ëé~ÅÉ= ~åÇ= îÉåçìë= ~ÇãáñíìêÉK= jÉ~ëìêáåÖ= äìåÖ= îçäìãÉ= Å~å= ÄÉ=
éÉêÑçêãÉÇ= áå= ~= åìãÄÉê= çÑ= ï~óëI= áåÅäìÇáåÖ= ÅçãéìíÉÇ= íçãçÖê~éÜó= EëÉÉ= ÄÉäçïFI= ÄçÇó=
éäÉíÜóëãçÖê~éÜó=xNMMz=~åÇ=Äó=Ö~ë=Çáäìíáçå=ãÉíÜçÇë=ïÜáÅÜ=Éãéäçó=Ö~ëÉë=ëìÅÜ=~ë=ëìäéÜìê=
ÜÉñ~ÑäìçêáÇÉ= EpcSF= xNMNzI= ÜÉäáìã= xNMOz= çê= åáíêçÖÉå= xNMPzK= ^= ãçÇáÑáÉÇ= îÉêëáçå= çÑ= íÜÉ=
åáíêçÖÉå=ï~ëÜçìí=íÉÅÜåáèìÉ=xNMQz=Ü~ë=êÉÅÉåíäó=ÄÉÅçãÉ=~î~áä~ÄäÉ=Ñçê=ÅäáåáÅ~ä=ìëÉK=
=

Compliance 

=
`çãéäá~åÅÉ= áë=ÇÉÑáåÉÇ=~ë= íÜÉ= äìåÖ=îçäìãÉ=ÅÜ~åÖÉ=~ÅÜáÉîÉÇ=éÉê=ìåáí=çÑ= ~áêï~ó=éêÉëëìêÉ=
ÅÜ~åÖÉK= ^äíÜçìÖÜ= ëáãéäÉ= áå= áíë= ÇÉÑáåáíáçåI= íÜÉêÉ= ~êÉ= åìãÉêçìë= ï~óë= çÑ= ÇÉíÉêãáåáåÖ=
Åçãéäá~åÅÉI=ÇÉéÉåÇáåÖ=çå=~í=ïÜ~í=ÅçåÇáíáçåë=íÜÉ=ãÉ~ëìêÉãÉåíë=í~âÉ=éä~ÅÉK=^å=áåÅêÉ~ëÉ=
áå=Åçãéäá~åÅÉ=ëÜçìäÇ=êÉîÉ~ä=ëìÅÅÉëëÑìä=äìåÖ=êÉÅêìáíãÉåí=xVVINMRzK=
=
låÉ= ëÜçìäÇ= ÇáëíáåÖìáëÜ= ÄÉíïÉÉå= ëí~íáÅ= ~åÇ= Çóå~ãáÅ= Åçãéäá~åÅÉK= pí~íáÅ= Åçãéäá~åÅÉ= áë=
Å~äÅìä~íÉÇ=ÇìêáåÖ=ëí~ÄäÉ=~áêï~ó=ÅçåÇáíáçåë=ïÜÉêÉ=íÜÉêÉ=áë=åç=~áê=ÑäçïK=qç=êÉ~ÅÜ=åçí=çåäó=
Úåç=ÑäçïÛ=ÅçåÇáíáçåë=Äìí=~äëç=~=ëí~íÉ=çÑ=ÉèìáäáÄê~íÉÇ=îáëÅçJÉä~ëíáÅ=ÑçêÅÉë=çÑ=íÜÉ=äìåÖ=~í=íÜÉ=
ÉåÇ=çÑ=áåëéáê~íáçåI=~=é~ìëÉ=~ë=äçåÖ=~ë=R=ëÉÅçåÇë=áë=åÉÉÇÉÇ=xNMSzK=qÜáë=ã~âÉë=Åçåíáåìçìë=
Å~äÅìä~íáçå= çÑ= íêìÉ= ëí~íáÅ= Åçãéäá~åÅÉ= åçí= ÑÉ~ëáÄäÉ= Ñçê= ÅäáåáÅ~ä= éìêéçëÉëK= få= Åçåíê~ëíI=
Çóå~ãáÅ= Åçãéäá~åÅÉ= áë= ÇÉíÉêãáåÉÇ= ÇìêáåÖ= çåÖçáåÖ= Ö~ë= áåÑäçï= áåíç= íÜÉ= äìåÖëK= få= íÜáë=
íÜÉëáëI=Çóå~ãáÅ=Åçãéäá~åÅÉ=ÇÉåçíÉë=Úèì~ëáJëí~íáÅÛ=Åçãéäá~åÅÉI=íÜ~í=áëI=Åçãéäá~åÅÉ=ãÉ~ëìêÉÇ=
~í= Úåç= ÑäçïÛ= çê= îÉêó= äçï= Ñäçï= ÅçåÇáíáçåëI= Äìí= åçí= ïáíÜ= Ñìää= îáëÅçJÉä~ëíáÅ= ÉèìáäáÄê~íáçåK=
aóå~ãáÅ= Åçãéäá~åÅÉ= áë= ÜÉêÉ= çÄí~áåÉÇ= ÇìêáåÖ= çåÖçáåÖ= îÉåíáä~íáçå= áå= îçäìãÉ= Åçåíêçä=
ãçÇÉ= Es`sF= xNMTzI= áå=ïÜáÅÜ= ~= îÉêó= ëÜçêí= ÉåÇJáåëéáê~íçêó= é~ìëÉ= áë= áåÅçêéçê~íÉÇK=qÜáë=
é~ìëÉ=äÉ~Çë=íç=åç=çê=îÉêó=äçï=ÑäçïI=~åÇ=~å=áããÉÇá~íÉ=éêÉëëìêÉ=Çêçé=íç=éä~íÉ~ì=éêÉëëìêÉ=áë=
ëÉÉå= ~í= íÜÉ= ÉåÇ= çÑ= áåëéáê~íçêó= Ñäçï= Ñêçã= íÜÉ= îÉåíáä~íçêK= qÜÉ= êÉëáëí~åÅÉ= íç= Ñäçï= áë=
Éäáãáå~íÉÇ= Äìí= íÜÉ= îáëÅçJÉä~ëíáÅ= ÑçêÅÉë= ~êÉ= åçí= ~í= ÉèìáäáÄê~íáçåK= sçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉI= çê= Åçãéäá~åÅÉ= ~í= ÇáÑÑÉêÉåí= äÉîÉäë= çÑ= íÜÉ= íáÇ~ä= îçäìãÉI= áë= Åçãéäá~åÅÉ= ÇìêáåÖ=
çåÖçáåÖ=îÉåíáä~íáçå=~åÇ=Å~åI=êÉÖ~êÇäÉëë=çÑ=îÉåíáä~íçêó=ãçÇÉI=ÄÉ=çÄí~áåÉÇ=Äó=çåÉ=çÑ=íïç=
ãÉíÜçÇëK=qÜÉëÉ=ãÉíÜçÇëI= íÜÉ=pif`b=ãÉíÜçÇ= xNMUINMVz= ~åÇ= íÜÉ=aóåçëí~íáÅ= ~äÖçêáíÜã=
xNNMz=éêçîáÇÉ=~äîÉçä~ê=mLs=ÅìêîÉë=ÇìêáåÖ=çåÖçáåÖ=îÉåíáä~íáçå=ïÜÉêÉ=íÜÉ=ÉÑÑÉÅíë=çÑ=~áêï~ó=
êÉëáëí~åÅÉ= çå=ãÉ~ëìêÉãÉåíë= ~êÉ= Éäáãáå~íÉÇK= = páåÅÉ= íÜÉ= mLs= ÅìêîÉë= ~êÉ= çÄí~áåÉÇ= ÇìêáåÖ=
çåÖçáåÖ=íÜÉê~éÉìíáÅ=îÉåíáä~íáçå=íÜÉëÉ=ãÉíÜçÇë=Ü~îÉ=ÄÉÉå=Å~ääÉÇ=ÑìåÅíáçå~ä=äìåÖ=ãÉÅÜ~åáÅë=
xNNNzK=
=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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P/V curves 

=
mLs=ÅìêîÉë=Å~å=ÄÉ=çÄí~áåÉÇ=Ñêçã=íÜÉ=êÉëéáê~íçêó=íê~Åí=ÇìêáåÖ=ëí~íáÅ=ÅçåÇáíáçåë=çê=ÇìêáåÖ=
çåÖçáåÖ=îÉåíáä~íáçåK=qÜÉ=ÑçêãÉê=Å~ëÉI=ïáíÜ=ëí~íáÅ=ÅçåÇáíáçåë=Å~ääë=Ñçê=Úåç=ÑäçïÛI=çê=~=ëÜçêí=
ÉåÇJáåëéáê~íçêó= é~ìëÉ= ïÜÉêÉ= îÉêó= äçï= Ñäçï= ÅçåÇáíáçåë= ~êÉ= êÉ~ÅÜÉÇ= EëÉÉ= éêÉîáçìë=
é~ê~Öê~éÜFK=låÉ= íÉÅÜåáèìÉ= áë= íÜÉ= ëìéÉêJëóêáåÖÉ=ãÉíÜçÇ=ïÜÉêÉ= ~= ëíÉéïáëÉ= áåÑä~íáçå= ~åÇ=
ëìÄëÉèìÉåí=ÇÉÑä~íáçå=çÑ=íÜÉ=äìåÖë=~êÉ=éÉêÑçêãÉÇI=É~ÅÜ=ëíÉé=RMJNMM=ãä=~åÇ=ïáíÜ=~=é~ìëÉ=çÑ=
~í= äÉ~ëí= P= ëÉÅçåÇë= ÄÉÑçêÉ= åÉñí= ëíÉé= xNNOzK= cçê= É~ÅÜ= ëíÉéI= éêÉëëìêÉ= áë= êÉÅçêÇÉÇK= qÜáë=
íÉÅÜåáèìÉ=Ü~ë=íÜÉ=çÄîáçìë=Çáë~Çî~åí~ÖÉ=çÑ=ÇáëÅçååÉÅíáåÖ=íÜÉ=é~íáÉåí=Ñêçã=íÜÉ=îÉåíáä~íçê=
áå= çêÇÉê= íç= ÅçååÉÅí= íÜÉ= ëìéÉêJëóêáåÖÉK= ^åçíÜÉê=ãÉíÜçÇI= ïÜáÅÜ= áë= Ä~ëÉÇ= çå= êÉÅçêÇáåÖë=
Ñêçã=çåÉ=ëáåÖäÉ=ÄêÉ~íÜ=xNNPzI=áë=íÜÉ=ëäçï=áåÑä~íáçå=íÉÅÜåáèìÉK=qÜÉ=îÉåíáä~íçê=áë=íÜÉå=ìëÉÇ=
íç= ÇÉäáîÉê= ~= Åçåëí~åí= Ñäçï= ÄêÉ~íÜ= ïáíÜ= ~= ã~êâÉÇäó= éêçäçåÖÉÇ= íáãÉ= Ñçê= áåëéáê~íáçå=
xNNPINNQzK=qÜÉ=Ñäçï=áë=íÜÉå=ëç=äçï=íÜ~í=íÜÉ=éêÉëëìêÉ=Çêçé=ÄÉíïÉÉå=íÜÉ=~áêï~óë=~åÇ=íÜÉ=
~äîÉçäá= Å~å= ÄÉ= ÇáëêÉÖ~êÇÉÇK= låäó= áåëéáê~íáçå= Å~å= ÄÉ= ~å~äóòÉÇ= ëáåÅÉ= Éñéáê~íáçå= áë= åçí=
ÅçåíêçääÉÇK= hçÉÑçÉÇJkáÉäëÉå= ~åÇ= ÅçJïçêâÉêë= éêçéçëÉÇ= Ñçê= íÜáë= ãÉíÜçÇ= íç= ÄÉ= ìëÉÇ= íç=
éêÉÇáÅí=~äîÉçä~ê=êÉÅêìáíãÉåí=xNNRzK=eçïÉîÉêI=íÜÉëÉ=ãÉíÜçÇë=Å~ååçí=ÄÉ=ÉãéäçóÉÇ=ïáíÜçìí=
ÅÜ~åÖáåÖ=Ñêçã=íÜÉê~éÉìíáÅ=îÉåíáä~íçê=ëÉííáåÖëI=ïÜáÅÜ=ÅäÉ~êäó=äáãáíë=íÜÉáê=ìëÉK=
=
få=Åçåíê~ëíI=îçäìãÉJÇÉéÉåÇÉåí=Çóå~ãáÅ=ãÉíÜçÇë=~êÉ=åçï=~î~áä~ÄäÉ=áå=íÜÉ=ÅäáåáÅ~ä=ëÉííáåÖI=
ïáíÜ= ãÉ~ëìêÉãÉåíë= éÉêÑçêãÉÇ= ÇìêáåÖ= çåÖçáåÖ= ìåÅÜ~åÖÉÇ= îÉåíáä~íáçåK= qÜÉ= pif`b=
ãÉíÜçÇ=xNMUINMVz=~åÇ= áíë= êÉÑáåÉÇ= ÑçääçïJìéI= íÜÉ=ÖäáÇáåÖJpif`b=ãÉíÜçÇ=xNNSzI=ìëÉ= íÜÉ=
îÉåíáä~íçê=éêÉëëìêÉ= ~åÇ= Ñäçï= íçÖÉíÜÉê=ïáíÜ= ~å= ~äÖçêáíÜã= Ñçê= íìÄÉ= êÉëáëí~åÅÉ= íç= Å~äÅìä~íÉ=
íê~ÅÜÉ~ä=éêÉëëìêÉK=qÜÉ=çÄí~áåÉÇ=íê~ÅÜÉ~ä=mLs=äççé=áë=ÇáîáÇÉÇ=áåíç=ëáñ=Éèì~ä=îçäìãÉ=ëäáÅÉëI=
~åÇ=îçäìãÉJÇÉéÉåÇÉåí=Åçãéäá~åÅÉ= Ñçê=É~ÅÜ=ÄêÉ~íÜ=Å~å=ÄÉ=Éëíáã~íÉÇK=^åçíÜÉê=Çóå~ãáÅ=
ãÉíÜçÇ=áë=íÜÉ=Çóåçëí~íáÅ=~äÖçêáíÜã=xNNMINNTINNUz=áå=ïÜáÅÜ=íê~ÅÜÉ~ä=éêÉëëìêÉ=áë=~Åíì~ääó=
ãÉ~ëìêÉÇ=íç=çÄí~áå=íÜÉ=íê~ÅÜÉ~ä=mLs=äççéK=_~ëÉÇ=çå=íÜÉ=~ëëìãéíáçå=íÜ~í=~áêï~ó=êÉëáëí~åÅÉ=
áë= íÜÉ=ë~ãÉ=Ñçê= áåëéáê~íáçå=~ë= Ñçê=Éñéáê~íáçå=~í= íÜÉ= ë~ãÉ=îçäìãÉI=~í= äÉ~ëí=OM= áëçJîçäìãÉ=
éä~åÉë=çÑ=íÜÉ=íê~ÅÜÉ~ä=mLs=äççé=~êÉ=ìëÉÇ=íç=Å~äÅìä~íÉ=íÜÉ=~äîÉçä~ê=EÇóåçëí~íáÅF=éêÉëëìêÉ=~åÇ=
ÅêÉ~íÉ= íÜÉ= ~äîÉçä~ê= mLs= ÅìêîÉ= Ñçê= É~ÅÜ= ÄêÉ~íÜI= êÉåÇÉêáåÖ= Çóå~ãáÅ= îçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉK=_çíÜ=ãÉíÜçÇë=ãÉ~ëìêÉ=Åçãéäá~åÅÉ=ÇìêáåÖ=çåÖçáåÖI=íÜÉê~éÉìíáÅ=îÉåíáä~íáçå=
~åÇ=~êÉ=íÜìë=ÖáîáåÖ=áåÑçêã~íáçå=çå=ÑìåÅíáçå~ä=äìåÖ=ãÉÅÜ~åáÅëK=

=
Computed Tomography 

=
`çãéìíÉÇ=íçãçÖê~éÜó=E`qF= áë=ïáÇÉäó=~ÅÅÉéíÉÇ=~ë=~=êÉÑÉêÉåÅÉ=ãÉíÜçÇ=Ñçê=ÇÉíÉêãáåáåÖ=
äìåÖ=îçäìãÉ=~åÇ=ÇÉíÉÅíáåÖ=äìåÖ=êÉÅêìáíãÉåíK=páåÅÉ=áíë=áåíêçÇìÅíáçå=áåíç=íÜáë=ÑáÉäÇ=ÇìêáåÖ=
ÖÉåÉê~ä= ~å~ÉëíÜÉëá~= áå= íÜÉ= ãáÇ= NVUMÛë= xNNVINOMz= ~åÇ= ëáãìäí~åÉçìë= Çá~ÖåçëíáÅ= ìëÉ= áå=
^oap=é~íáÉåíë= xNONzI=`q=Ü~ë=ÄÉÉå=ïáÇÉäó= ÉãéäçóÉÇ= íç= ëíìÇó= ~ÅìíÉ= êÉëéáê~íçêó= Ñ~áäìêÉ==
é~íáÉåíëI= ~åÇ= áë= íÜÉ= çåäó= íÉÅÜåáèìÉ= ïÜáÅÜ= Å~å= ÇÉíÉêãáåÉ= ÇÉÖêÉÉ= çÑ= ~Éê~íáçå= ïÜáäÉ= áå=
~ÇÇáíáçå= çÑÑÉêáåÖ= ~= ÜáÖÜ= ëé~íá~ä= êÉëçäìíáçå= ïáíÜ= êÉëéÉÅí= íç= ãçêéÜçäçÖóK= cçê= `qI=
eçìåëÑáÉäÇ=ìåáíë=EerF=~êÉ=ìëÉÇ=íç=ÇÉëÅêáÄÉ=íÜÉ=ñJê~ó=~ííÉåì~íáçåI=ëç=Å~ääÉÇ=ê~ÇáçÇÉåëáíóI==
=



= fåíêçÇìÅíáçå=
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=
Å~ìëÉÇ=Äó=ÇáÑÑÉêÉåí=íáëëìÉëK=qÜáë=~ííÉåì~íáçå=áë=äáåÉ~êäó=ÅçêêÉä~íÉÇ=íç=íáëëìÉ=ÇÉåëáíó=xNOOz=
~åÇ=íÜÉ=ê~ÇáçÇÉåëáíó=çÑ=ï~íÉê=~í=ëí~åÇ~êÇ=íÉãéÉê~íìêÉ=~åÇ=éêÉëëìêÉ=áë=ÇÉÑáåÉÇ=~ë=òÉêç=er=
ïÜáäÉ=íÜ~í=çÑ=~áê= áë=JNMMM=erK=^äîÉçä~ê=êÉÅêìáíãÉåí=Å~å=ÄÉ=ÇÉíÉÅíÉÇ=Äó=èì~åíáÑóáåÖ=íÜÉ=
ÇÉÅêÉ~ëÉ= áå= åçåJ~Éê~íÉÇ= äìåÖ= é~êÉåÅÜóã~= ÅÜ~ê~ÅíÉêáòÉÇ= Äó= ê~ÇáçÇÉåëáíó= ÄÉíïÉÉå= JNMM=
~åÇ=HNMM=er=áå=~=ëáåÖäÉ=àìñí~Çá~éÜê~Öã~íáÅ=`q=ëÉÅíáçå=xNOPINOQzK=qÜáë=~ééêç~ÅÜ=ï~ë=
ÅÜ~ääÉåÖÉÇ= Äó=j~äÄçìáëëçå= ~åÇ= ÅçJïçêâÉêë= xNORz= ïÜç= áåÅäìÇÉÇ= ~äëç= íáëëìÉë= ïáíÜ= `q=
~ííÉåì~íáçåë= ê~åÖáåÖ= ÄÉíïÉÉå= JRMM= ~åÇ= JNMM=er= áå= çêÇÉê= íç= ~äëç= ÇÉíÉÅí= êÉÅêìáíãÉåí=
çÅÅìêêáåÖ=áå=éççêäó=Äìí=~äêÉ~Çó=~Éê~íÉÇ=~êÉ~ëX=íÜÉó=~äëç=~å~äóòÉÇ=íÜÉ=ïÜçäÉ=äìåÖ=áåëíÉ~Ç=
çÑ=çåäó=çåÉ=`q=ëÉÅíáçåK=qÜÉ=íÉÅÜåáèìÉ=Ü~ë=ÑìêíÜÉê=ÄÉÉå=ÇÉîÉäçéÉÇ=íç=áåÅäìÇÉ=ãçåáíçêáåÖ=
ÇìêáåÖ= Çóå~ãáÅ= ÅçåÇáíáçåë= xNOSINOTzI= ~åÇ=`q= áë= ÅäÉ~êäó= î~äì~ÄäÉ= íç= ÇÉëÅêáÄÉ= êÉÖáçå~ä=
ÇáëíêáÄìíáçå= çÑ= îÉåíáä~íáçå= xNOQINOUJNPMzK= ^äíÜçìÖÜ= éçéìä~ê= ~åÇ= ìëÉÑìä= Ñçê= êÉëÉ~êÅÜ=
ëíìÇáÉëI= `q= áë= åçí= ~å= áÇÉ~ä= ãÉíÜçÇ= Ñçê= êÉéÉ~íÉÇ= çê= Åçåíáåìçìë= ãÉ~ëìêÉãÉåíë= áå= íÜÉ=
ÅäáåáÅ~ä=ëÉííáåÖI=ëáåÅÉ=áí=ÇÉéÉåÇë=çå=ê~Çá~íáçå=~åÇ=~äëç=áå=ãçëí=Å~ëÉë=`q=ã~ÅÜáåÉë=~êÉ=åçí=
äçÅ~íÉÇ=ïáíÜáå= íÜÉ= f`rI= íÜÉêÉÄó=êÉèìáêáåÖ= íê~åëéçêí~íáçå=~åÇ=Å~êÉ=çìíëáÇÉ= íÜÉ= f`r=Ñçê=
ëçãÉíáãÉë=îÉêó=áää=é~íáÉåíë=xNPNzK=
=

Electric Impedance Tomography 

=
bäÉÅíêáÅ=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=EbfqF=ï~ë=Ñáêëí=ÇÉîÉäçéÉÇ=Ñçê=ãÉÇáÅ~ä=ãçåáíçêáåÖ=áå=íÜÉ=
É~êäó=NVUMÛë=Äó=_êçïå=~åÇ=_~êÄÉê=xNPOINPPz=ïÜç=ëìÖÖÉëíÉÇ=áíë=ëìáí~Äáäáíó=Ñçê=áã~ÖáåÖ=çÑ=
íÜÉ= äìåÖë= ~åÇ= îÉåíáä~íáçåK= bfq= áë= ëáãáä~ê= íç= `q= áå= íÜÉ= ëÉåëÉ= íÜ~í= áí= áë= ~= åçåJáåî~ëáîÉ=
áã~ÖáåÖ=íççäI=~åÇ=àìëí=äáâÉ=`q=áí=éêçîáÇÉë=ÅêçëëJëÉÅíáçå~ä=áã~ÖÉë=çÑ=íÜÉ=íÜçê~ñK=eçïÉîÉêI=
ìåäáâÉ=`qI=bfq= áë= ~= ÄÉÇëáÇÉI= ê~Çá~íáçåJÑêÉÉ= íççä= ëìáí~ÄäÉ= Ñçê= Åçåíáåìçìë=ãçåáíçêáåÖ=çÑ=
ÅÜ~åÖÉë=áå=äìåÖ=îçäìãÉI=~äíÜçìÖÜ=ïáíÜ=éççê=ãçêéÜçäçÖáÅ~ä=êÉëçäìíáçå=xNPPINPQzK==
=
bfq=áë=Ä~ëÉÇ=çå=íÜÉ=éêáåÅáéäÉ=íÜ~í=ÇáÑÑÉêÉåí=íáëëìÉë=Ü~îÉ=ÇáÑÑÉêÉåí=ÉäÉÅíêáÅ~ä=éêçéÉêíáÉë=áå=
íÉêãë=çÑ=ÅçåÇìÅíáîáíóI=ïÜÉêÉ= äìåÖ=íáëëìÉ=áë=ÅÜ~ê~ÅíÉêáòÉÇ=Äó=îÉêó=äçï=ÅçåÇìÅíáîáíó=EÜáÖÜ=
êÉëáëíáîáíóFI=ëáåÅÉ=íÜÉ=éêÉëÉåÅÉ=çÑ=~áê=ã~âÉë=íÜÉ=~äîÉçäá=ÄÉÜ~îÉ=äáâÉ=áåëìä~íçêëI=ÉåÅäçëáåÖ=íÜÉ=
äìåÖ=íáëëìÉ=~åÇ=ÄäççÇI=ïÜÉêÉ=íÜÉ=~ééäáÉÇ=ÅìêêÉåí=Å~å=é~ëëK=bfq=Å~å=ÇÉíÉÅí=ëã~ää=ÅÜ~åÖÉë=
áå=~áê=ÅçåíÉåí=xNPRzI=~ë=ëìÅÜ=ÅÜ~åÖÉë=ïáää=ëíêÉíÅÜ=çê=êÉä~ñ=íÜÉ=äìåÖ=íáëëìÉ=~åÇ=áåÅêÉ~ëÉ=~åÇ=
ÇÉÅêÉ~ëÉ= íÜÉ= êÉëáëí~åÅÉ= äáâÉ= ~= ëíê~áå= Ö~ìÖÉK= qÜÉ= éÉêáçÇáÅ= áåÅêÉ~ëÉ= ~åÇ= ÇÉÅêÉ~ëÉ= áå= íÜÉ=
îçäìãÉ= çÑ= ~áê= ïáíÜ= ÉîÉêó= ÄêÉ~íÜ=ã~âÉë= íÜÉ= íÉÅÜåáèìÉ=ïÉää= ëìáíÉÇ= íç= Ñçääçï= îÉåíáä~íáçå=
áåÇìÅÉÇ= áãéÉÇ~åÅÉ= ÅÜ~åÖÉëK= _ó= ëíÉéïáëÉ= áåÑä~íáåÖ= ~åÇ= ÇÉÑä~íáåÖ= íÜÉ= äìåÖëI= ~= ÅäçëÉ=
ÅçêêÉä~íáçå=ÄÉíïÉÉå= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= ~åÇ= äìåÖ= îçäìãÉ= ÅÜ~åÖÉë=Ü~ë=ÄÉÉå= Éëí~ÄäáëÜÉÇ=
xNPRJNPTzK=^äëçI=íÜÉ=íáÇ~ä=~ãéäáíìÇÉ=çÑ=íÜÉ=áãéÉÇ~åÅÉ=ÅÜ~åÖÉ=ÅçJî~êáÉë=ïáíÜ=íÜÉ=ëáòÉ=çÑ=
íÜÉ=íáÇ~ä=îçäìãÉ=xNPUINPVzK==
=
qÜÉ=áãéÉÇ~åÅÉ=ÅÜ~åÖÉëI=êÉÑäÉÅíáåÖ=íÜÉ=ÅÜ~åÖÉë=áå=äìåÖ=îçäìãÉI=~êÉ=Ö~íÜÉêÉÇ=~ë=~=êÉëìäí=çÑ=
ëìêÑ~ÅÉ= îçäí~ÖÉ= ãÉ~ëìêÉãÉåíëK= bfq= áåîçäîÉë= éä~ÅÉãÉåí= çÑ= ÉäÉÅíêçÇÉë= ÅáêÅìãÑÉêÉåíá~ääó=
~êçìåÇ=íÜÉ=íÜçê~ñK=qÜÉëÉ=ÉäÉÅíêçÇÉë=~êÉ=ìëÉÇ=Ñçê=~ééäáÅ~íáçå=çÑ=ëã~ää=~äíÉêå~íáåÖ=ÉäÉÅíêáÅ~ä=
ÅìêêÉåíë=áå=~=Ñ~ëí=êçí~íáåÖ=ã~ååÉêK=qÜÉ=îçäí~ÖÉ=ÇáÑÑÉêÉåÅÉë=ÖÉåÉê~íÉÇ=ÄÉíïÉÉå=íÜÉ=é~ëëáîÉ=
~Çà~ÅÉåí= ÉäÉÅíêçÇÉ= é~áêë= ~êÉ= ãÉ~ëìêÉÇI= êÉÅçêÇÉÇ= ~åÇ= ~å~äóòÉÇ= EcáÖKNF= xNPPzK================
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jçëí= ÅçããçåäóI=çåÉ= ëÉí=çÑ= ÉäÉÅíêçÇÉë= áë=ìëÉÇI= íÜ~í= áëI=ãÉ~ëìêÉãÉåíë= ~êÉ=éÉêÑçêãÉÇ= áå=
çåÉ= ÅêçëëJëÉÅíáçå~ä= éä~åÉI=ïÜáäÉ= íÜÉêÉ= ~êÉ= ëíìÇáÉë=ïÜÉêÉ= íÜêÉÉ= ÅêçëëJëÉÅíáçå~ä= éä~åÉë= ~êÉ=
ëíìÇáÉÇ=Äó=ìëÉ=çÑ=ãìäíáéäÉ=ëÉíë=çÑ=ÉäÉÅíêçÇÉë=xNPUzK=^äëçI=íÜÉ=åìãÄÉê=çÑ=ÉäÉÅíêçÇÉë=áå=çåÉ=
éä~åÉ=ãáÖÜí=~ÑÑÉÅí=íÜÉ=èì~äáíó=çÑ=íÜÉ=áã~ÖÉI=ã~áåäó=áå=íÜÉ=éÉêáéÜÉêó=xNQMzK==bfq=Ü~ë=ÄÉÉå=
î~äáÇ~íÉÇ= Ñçê= íÜÉ= ÇÉíÉÅíáçå= çÑ= ÅÜ~åÖÉë= áå= ÖäçÄ~ä= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= EbbisF=
xNPVINQNz= ~ë= ïÉää= ~ë= êÉÖáçå~ä= bbis= xNQOzK=jçêÉçîÉêI= ïÜÉå= Åçãé~êáåÖ= bfq= ïáíÜ= íÜÉ=
éåÉìãçí~ÅÜçÖê~éÜI=bfq=Éëíáã~íáçå=çÑ=ÅÜ~åÖÉë= áå= äìåÖ=îçäìãÉ=Ü~ë=ÄÉÉå=ÑçìåÇ=êÉäá~ÄäÉ=
êÉÖ~êÇäÉëë=çÑ=ÄçÇó=éçëáíáçå=çê=ÄçÇó=Ü~ÄáíìëI=ëìÅÜ=íÜ~í=íÜÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=ãÉíÜçÇë=áë=
ÉñÅÉääÉåí=áêêÉëéÉÅíáîÉ=çÑ=íÜÉ=é~íáÉåíÛë=ÄçÇó=éçëáíáçå=çê=áÑ=íÜÉ=é~íáÉåí=áë=åçêã~ä=ïÉáÖÜí=çê=
ÜÉ~îáäó=çîÉêïÉáÖÜí=xNQNzK=aìêáåÖ=íÜÉ=ä~ëí=ÇÉÅ~ÇÉ=ëÉîÉê~ä=ëíìÇáÉë=Ü~îÉ=ëÜçïå=Üçï=bfq=Å~å=
ÄÉ= ìëÉÇ= íç= ~ëëÉëë= êÉÖáçå~ä= äìåÖ= îÉåíáä~íáçå= xUUINQOJNQUzI= ~åÇ= íÜÉ= éçëëáÄäÉ= ÅäáåáÅ~ä=
~ééäáÅ~íáçåë= ~êÉ= åìãÉêçìëK= bfq= Ü~ë= ÄÉÉå= ìëÉÇ= íç= ÇÉíÉÅí= äìåÖ= êÉÅêìáíãÉåí=
xNQSINQTINQVINRMzI= êÉÖáçå~ä= çîÉêÇáëíÉåëáçå= xNQVINRNINROzI= êÉÖáçå~ä= äìåÖ= áåàìêó= xNRPzI=
éåÉìãçíÜçê~ñ= xNRQzI= çåÉJäìåÖ= îÉåíáä~íáçå= xNRRz= ~åÇ= Ü~ë= ÄÉÉå= éêçéçëÉÇ= íç= ÜÉäé= áå=
çéíáãáòáåÖ= mbbm= áå= íÜÉ= áåÇáîáÇì~ä= é~íáÉåí= xUUINQSINRSzK= bfq= Ü~ë= ~äëç= ÄÉÉå= ìëÉÇ= íç=
ÄÉííÉê=ìåÇÉêëí~åÇ=êÉÖáçå~ä=äìåÖ=ãÉÅÜ~åáÅë=xNRTzK=

=
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^̂̂̂fjpfjpfjpfjp====
=
qÜÉ= çîÉê~ää= ~áã= çÑ= íÜáë= íÜÉëáë= ï~ë= íç= ëíìÇó= äìåÖ= ÑìåÅíáçå= ~åÇ= îÉåíáä~íçê= íêÉ~íãÉåí= çÑ=
é~íáÉåíë=ïáíÜ=^ifL^oap=çê=ãçêÄáÇ=çÄÉëáíó=~åÇ=áå=íÜáë=ïçêâ=ÑìêíÜÉê=ÇÉîÉäçé=bfqJÄ~ëÉÇ=
ãÉíÜçÇë=Ñçê=ÄÉÇëáÇÉ=ãçåáíçêáåÖ=çÑ=äìåÖ=îçäìãÉK=péÉÅáÑáÅ=~áãë=áåÅäìÇÉÇ=íÜÉ=ÑçääçïáåÖW==

• qç=çéíáã~ääó=~ëëÉëë=äìåÖ=êÉÅêìáíãÉåí=~åÇ=íáíê~íÉ=çéíáã~ä=mbbm=

• qç=íÉëí=~åÇ=Åçãé~êÉ=ëÉäÉÅíÉÇ=~äíÉêå~íáîÉë=Ñçê=êÉÅêìáíáåÖ=äìåÖ=îçäìãÉ=

• qç=áÇÉåíáÑó=íÜÉ=Ä~ä~åÅÉ=ÄÉíïÉÉå=êÉÖáçå~ä=êÉÅêìáíãÉåí=~åÇ=çîÉêÇáëíÉåëáçå==

• qç=~ëëÉëë=íÜÉ=ÉÑÑÉÅí=çÑ=äìåÖ=êÉÅêìáíãÉåí=~åÇ=mbbm=çå=êÉÖáçå~ä=îÉåíáä~íáçå=~åÇ=äìåÖ=
îçäìãÉ=

=

=
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mmmm^qfbkqp=^ka=jbqelap^qfbkqp=^ka=jbqelap^qfbkqp=^ka=jbqelap^qfbkqp=^ka=jbqelap====

m~íáÉåíëm~íáÉåíëm~íáÉåíëm~íáÉåíë====
=
qÜÉ= ëíìÇáÉë= ïÉêÉ= ~ééêçîÉÇ= Äó= íÜÉ= eìã~å= bíÜáÅë= `çããáííÉÉ= çÑ= íÜÉ= råáîÉêëáíó= çÑ=
dçíÜÉåÄìêÖI= pïÉÇÉåK= ^= íçí~ä= çÑ= PN= é~íáÉåíë= ïÉêÉ= áåÅäìÇÉÇ= ~ÑíÉê= áåÑçêãÉÇ= ïêáííÉå=
ÅçåëÉåí=ï~ë=çÄí~áåÉÇ=Ñêçã=íÜÉ=é~íáÉåíë=EpíìÇó=fF=çê=é~íáÉåíëÛ=åÉñí=çÑ=âáå=EpíìÇáÉë=ffI=fffI=
~åÇ=fsFK=
=

Study I 

=
cáÑíÉÉå= ÅçåëÉÅìíáîÉ= é~íáÉåíë= ëÅÜÉÇìäÉÇ= Ñçê= ä~é~êçëÅçéáÅ= Ö~ëíêáÅ= ÄóJé~ëë= ëìêÖÉêó= ïÉêÉ=
áåÅäìÇÉÇK=qÜÉ=é~íáÉåíë=ïÉêÉ=ãçêÄáÇäó=çÄÉëÉ=ïáíÜ=~å=~îÉê~ÖÉ=ÄçÇó=ã~ëë=áåÇÉñ=E_jfF=çÑ=
QVœU=âÖLãOK==
=

Studies II, III and IV 

=
páñíÉÉå= é~íáÉåíë= ïáíÜ= ^if= çê= ^oap= ÇìÉ= íç= î~êáçìë= Å~ìëÉë= ïÉêÉ= êÉÅêìáíÉÇ= Ñêçã= ~=
ìåáîÉêëáíó= Üçëéáí~ä= ãáñÉÇ= ~Çìäí= áåíÉåëáîÉ= Å~êÉ= ìåáíK= m~íáÉåíë= ïÉêÉ= áåÅäìÇÉÇ= áÑ= íÜÉáê=
m~lOLcálO=ê~íáç=ï~ë=Y=PMM=ããeÖ=ïÜÉå=mbbm=[=R=ÅãeOlK=m~íáÉåíë=ïáíÜ=ëÉîÉêÉ=`lma=
çê=ÜÉ~êí=Ñ~áäìêÉ=ïÉêÉ=åçí=áåÅäìÇÉÇK=
=

jÉíÜçÇëjÉíÜçÇëjÉíÜçÇëjÉíÜçÇë====

Anaesthesia (Study I) 

=
^å~ÉëíÜÉëá~=ï~ë=áåÇìÅÉÇ=ìëáåÖ=éêçéçÑçä=O=ãÖLâÖ=_t=~åÇ=ÑÉåí~åóä=NIR=”ÖLâÖ=_tK=aêìÖ=
Ççë~ÖÉ= ï~ë= Ä~ëÉÇ= çå= ÄçÇó= ïÉáÖÜí= ÅçêêÉëéçåÇáåÖ= íç= ~= _jf= çÑ= PM= âÖLãOK= jìëÅäÉ=
êÉä~ñ~íáçå=ÄÉÑçêÉ=áåíìÄ~íáçå=ï~ë=~ÅÜáÉîÉÇ=ìëáåÖ=ëìÅÅáåóäÅÜçäáåÉ=NMMJOMM=ãÖK=oÉä~ñ~íáçå=
ï~ë=íÜÉå=ã~áåí~áåÉÇ=ìëáåÖ=êçÅìêçåáìãK=qçí~ä= áåíê~îÉåçìë=~å~ÉëíÜÉëá~=ï~ë=ìëÉÇ=ÇìêáåÖ=
ãÉ~ëìêÉãÉåíëI=~åÇ=íÜÉëÉ=ãÉ~ëìêÉãÉåíë=ïÉêÉ=ÅçåÇìÅíÉÇ=ÄÉÑçêÉ=~åÇ=~ÑíÉê=ÅçãéäÉíáçå=çÑ=
íÜÉ=ëìêÖáÅ~ä=éêçÅÉÇìêÉK==

Analgesia and sedation (Studies II, III and IV) 

=
m~íáÉåíë= ïÉêÉ= ëÉÇ~íÉÇ= ïáíÜ= éêçéçÑçä= ~åÇ= ÑÉåí~åóäI= ~åÇ= áåÑìëáçå= ê~íÉë= ïÉêÉ= áåÅêÉ~ëÉÇ=
ÄÉÑçêÉ= ëí~êí= çÑ= ãÉ~ëìêÉãÉåíëI= íç= ~îçáÇ= ëéçåí~åÉçìë= ÄêÉ~íÜáåÖ= ÉÑÑçêíë= ÇìêáåÖ= ëíìÇó=
éêçÅÉÇìêÉK=kç=ãìëÅäÉ=êÉä~ñ~åíë=ïÉêÉ=ìëÉÇK==
=
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Lung mechanics 

=
sÉåíáä~íçêó=éêÉëëìêÉëI=îçäìãÉë=~åÇ=Ñäçï=ïÉêÉ=ãÉ~ëìêÉÇ=éêçñáã~ä= íç= íÜÉ= íìÄÉI=~í= íÜÉ=óJ
éáÉÅÉI=ìëáåÖ=ëáÇÉëíêÉ~ã=ëéáêçãÉíêó=EaJäáíÉI=db=eÉ~äíÜÅ~êÉI=eÉäëáåâáI=cáåä~åÇFK==
qê~ÅÜÉ~ä= éêÉëëìêÉ=ï~ë=ãÉ~ëìêÉÇ= Åçåíáåìçìëäó=ìëáåÖ= ~å= ~áêJÑáääÉÇ=éêÉëëìêÉ=ãÉ~ëìêÉãÉåí=
íìÄáåÖ= ïáíÜ= ~å= çìíÉê= Çá~ãÉíÉê= çÑ= O= ããK= qÜáë= íìÄáåÖ= ï~ë= áåëÉêíÉÇ= íÜêçìÖÜ= íÜÉ=
ÉåÇçíê~ÅÜÉ~ä=íìÄÉI=~åÇ=íÜÉ=Çáëí~ä=íáé=ï~ë=éçëáíáçåÉÇ=~í=íÜÉ=Çáëí~ä=ÉåÇ=çÑ=íÜÉ=ÉåÇçíê~ÅÜÉ~ä=
íìÄÉK=^í= áíë=éêçñáã~ä=ÉåÇI= íÜÉ=éêÉëëìêÉ= äáåÉ=ï~ë=ÅçååÉÅíÉÇ= íç=~= ëí~åÇ~êÇ=ÅäáåáÅ~ä=ÄäççÇ=
éêÉëëìêÉ=íê~åëÇìÅÉêI=íÜÉ=ë~ãÉ=ëóëíÉã=~ë=ìëÉÇ=Ñçê=áåíê~î~ëÅìä~ê=éêÉëëìêÉ=ãçåáíçêáåÖ=xNNMzK=
qïçJéçáåí= Åçãéäá~åÅÉI= ï~ë= Å~äÅìä~íÉÇ= ~ë= sí= ÇáîáÇÉÇ= Äó= íÜÉ= ÇáÑÑÉêÉåÅÉ= ÄÉíïÉÉå= ÉåÇJ
áåëéáê~íçêó=é~ìëÉ=éêÉëëìêÉ=~åÇ=ÉåÇJÉñéáê~íçêó=é~ìëÉ=éêÉëëìêÉK=tÜÉíÜÉê=Å~ääÉÇ=Çóå~ãáÅ=çê=
èì~ëáJëí~íáÅ= J=ïÜÉå= êÉéçêíÉÇ= áå= íÜáë= íÜÉëáëI= íïçJéçáåí= Åçãéäá~åÅÉ= áë= ~äï~óë= êÉÑÉêêáåÖ= íç=
Åçãéäá~åÅÉ=ãÉ~ëìêÉÇ=ÇìêáåÖ=çåJÖçáåÖ=îÉåíáä~íáçå=áå=îçäìãÉ=Åçåíêçä=ãçÇÉI=Äìí=ïáíÜ=Úåç=
ÑäçïÛ=Öì~ê~åíÉÉÇ=Äó=íÜÉ=ëÜçêí=ÉåÇJáåëéáê~íçêó=é~ìëÉK=eçïÉîÉêI=îáëÅçÉä~ëíáÅ=ÑçêÅÉë=~êÉ=åçí=
Ñìääó=ÉèìáäáÄê~íÉÇK=
=

EELV measurements 

=
^= ãçÇáÑáÉÇ= åáíêçÖÉå= ï~ëÜJçìíLï~ëÜJáå= íÉÅÜåáèìÉ= ï~ë= ìëÉÇ= íç= ãÉ~ëìêÉ= bbis= Äó=
áåÅêÉ~ëáåÖ= íÜÉ= Ñê~Åíáçå= çÑ= áåëéáêÉÇ= çñóÖÉå= EcálOF= áå= çåÉ= ëíÉé= Äó= MKNJMKOI= ~åÇ= íÜÉå=
ÇÉÅêÉ~ëáåÖ=áí=Ä~Åâ=~Ö~áåI=íç=~ÅÜáÉîÉ=åáíêçÖÉå=ï~ëÜJçìí=~åÇ=ï~ëÜJáå=xNMQzK==
=

Electric Impedance Tomography 

=
`Ü~åÖÉë= áå= äìåÖ= îçäìãÉI= Å~ìëÉÇ= Äó= îÉåíáä~íáçå= Eëéçåí~åÉçìë= çê= ÅçåíêçääÉÇFI= Å~å= ÄÉ=
ÑçääçïÉÇ=~ë=ÅÜ~åÖÉë=áå=áãéÉÇ~åÅÉI=ìëáåÖ=bfqK=qÜÉ=ãÉíÜçÇ=áë=åçåJáåî~ëáîÉI=ê~Çá~íáçåJÑêÉÉ=
~åÇ= Å~å= ÄÉ= ìëÉÇ= ÄÉÇëáÇÉ= çå= ~ï~âÉ= çê= ~åÉëíÜÉíáëÉÇ= ëìÄàÉÅíëLé~íáÉåíëK= fí= ~ääçïë= ÜáÖÜ=
ÑêÉèìÉåÅó=ë~ãéäáåÖ=ïÜáÅÜ=Éå~ÄäÉë=êÉ~ä=íáãÉ=ãçåáíçêáåÖK=
=
få= píìÇó= fI= NS= ëí~åÇ~êÇ= ÉäÉÅíêçÅ~êÇáçÖê~éÜáÅ= ÉäÉÅíêçÇÉë= ïÉêÉ= éä~ÅÉÇ= ÅáêÅìãÑÉêÉåíá~ääó=
~êçìåÇ=íÜÉ=íÜçê~ñ=áå=çåÉ=éä~åÉI=~ééêçñáã~íÉäó=~í=íÜÉ=äÉîÉä=çÑ=íÜÉ=ÑáÑíÜ=áåíÉêÅçëí~ä=ëé~ÅÉI=
~åÇ= ïÉêÉ= ~ää= ÅçååÉÅíÉÇ= íç= íÜÉ= bfq= ãçåáíçê= Eaê®ÖÉêLdçÉjcffI= iΩÄÉÅâI= dÉêã~åóFK=
jÉ~ëìêÉãÉåíë=ïÉêÉ=ëí~êíÉÇ=ÄÉÑçêÉ=ëí~êí=çÑ=~å~ÉëíÜÉëá~K=_ó=íÜÉ=íáãÉ=ïÉ=ïÉêÉ=éÉêÑçêãáåÖ=
íÜÉ= ãÉ~ëìêÉãÉåíë= Ñçê= píìÇáÉë= ffI= fff= ~åÇ= fsI= íÜÉ= ãÉíÜçÇ= Ü~Ç= ÄÉÉå= êÉÑáåÉÇI= ~åÇ= íÜÉ=
ÉäÉÅíêçÇÉë=Ü~Ç=ÄÉÉå=áåÅçêéçê~íÉÇ=áåíç=~å=Éä~ëíáÅ=Ä~åÇ=EcáÖK=NFI=ïÜáÅÜ=ï~ë=éä~ÅÉÇ=~êçìåÇ=
íÜÉ=íÜçê~ñI=~åÇ=íÜáë=éêçîáÇÉÇ=íÜÉ=ëáÖå~äë=Ñçê=íÜÉ=bfq=ÇÉîáÅÉK==
=
fãéÉÇ~åÅÉ= Ç~í~= ïÉêÉ= ÖÉåÉê~íÉÇ= Äó= ~ééäáÅ~íáçå= çÑ= ÉäÉÅíêáÅ~ä= ÅìêêÉåíë= çÑ= R=ã^= ~åÇ= RM=
âeòI=Éå~ÄäáåÖ=ãÉ~ëìêÉãÉåíë=çÑ=íÜÉ=îçäí~ÖÉ=ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=åÉáÖÜÄçìêáåÖ=ÉäÉÅíêçÇÉ=
é~áêë= áå= ~= ëÉèìÉåíá~ä= êçí~íáåÖ= éêçÅÉëëK= ^= ëÅ~åI= Çáëéä~óáåÖ= íÜÉ= îÉåíáä~íáçåJáåÇìÅÉÇ=
áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= E∆wFI= ï~ë= çÄí~áåÉÇ= ÉîÉêó= RM= íç= TT= ãë= ENP= J= OM= eòFK= qÜÉ= ëÅ~å==
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=
êÉéêÉëÉåíë=~=NRJOM=Åã=íÜáÅâ=ëäáÅÉ=çÑ=íÜÉ=íÜçê~ñK=qÜÉ=~ÄëçäìíÉ=äÉîÉä=çÑ=íÜÉ=ÉåÇJÉñéáê~íçêó=
ëáÖå~ä= çÑ= íÜÉ= bfq= ~í= Ä~ëÉäáåÉ= mbbm=ï~ë= Å~äáÄê~íÉÇ= ìëáåÖ= íÜÉ=ãçÇáÑáÉÇ= åáíêçÖÉå= ï~ëÜJ
çìíLï~ëÜJáå= ãÉ~ëìêÉãÉåí= çÑ= bbis= xNMQzK= qáÇ~ä= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= ïÉêÉ= Å~äáÄê~íÉÇ=
~Ö~áåëí=âåçïå=äìåÖ=îçäìãÉ=ÅÜ~åÖÉë=Äó=áåÅêÉ~ëáåÖ=íÜÉ=sí=áå=ëíÉéë=çÑ=OMM=EpíìÇó=fF=çê=NMM=
EpíìÇáÉë= ffI= fff=~åÇ=fsF=ãä= EcáÖK=NFK=qÜÉ=ÅÜ~åÖÉë= áå=ÉåÇJÉñéáê~íçêó= äìåÖ=îçäìãÉ=~ÄçîÉ=
íÜÉ=Ä~ëÉäáåÉ=äÉîÉä=EÄ~ëÉäáåÉ=bbis=äÉîÉä=ãÉ~ëìêÉÇ=Äó=kO=ï~ëÜJáåLï~ëÜJçìí=ãÉíÜçÇF=ïÉêÉ=
ÑçääçïÉÇ=~ë=ÅÜ~åÖÉë=áå=ÉåÇJÉñéáê~íçêó=áãéÉÇ~åÅÉK=
=

=
cáÖìêÉ=NcáÖìêÉ=NcáÖìêÉ=NcáÖìêÉ=NKKKK====bäÉÅíêáÅ= áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=rééÉê= äÉÑíW=bfq=Éä~ëíáÅ=Ä~åÇ=Åçåí~áåáåÖ=NS=ÉäÉÅíêçÇÉëI=éä~ÅÉÇ=~í= íÜÉ=
äÉîÉä=çÑ=íÜÉ=R

íÜ
=áåíÉêÅçëí~ä=ëé~ÅÉK=rééÉê=êáÖÜíW=ëÅÜÉã~íáÅ=ÑáÖìêÉ=Éñéä~áåáåÖ=íÜÉ=~ééäáÅ~íáçå=çÑ=ÉäÉÅíêáÅ~ä=ÅìêêÉåí=EfF=

áå= ~= êçí~íáåÖ= ã~ååÉêI= ~åÇ= íÜÉ= ëìÄëÉèìÉåí= ãÉ~ëìêÉãÉåíë= çÑ= íÜÉ= ÅêÉ~íÉÇ= îçäí~ÖÉ= EsF= ÇáÑÑÉêÉåÅÉëK= içïÉê= äÉÑíW=
Éñ~ãéäÉ= çÑ= áã~ÖÉI= ÜÉêÉ= ~í=ã~ñáã~ä= áåëéáê~íáçå=ïÜÉêÉ=ã~ñáã~ä= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= E∆Z)= í~âÉ= éä~ÅÉ= áå= íÜÉ= êÉÇ=
òçåÉëK= içïÉê= êáÖÜíW= Å~äáÄê~íáçå= çÑ= íÜÉ= bfqI= ïáíÜ= íáÇ~ä= îçäìãÉ= EqsF= áåÅêÉ~ëÉë= áå= ëíÉéë= çÑ= OMM= ãäI= ïáíÜ= íÜÉ=
ÅçêêÉëéçåÇáåÖ=áã~ÖÉ=Çáëéä~óÉÇ=ÄÉäçï=íÜÉ=ÖäçÄ~ä=bfq=ëáÖå~äK==
=
=

qÜÉ=bfq=ëçÑíï~êÉ=Eaê®ÖÉê=jÉÇáÅ~äI=iΩÄÉÅâI=dÉêã~åóF=~å~äóòÉë=ÄçíÜ=ÖäçÄ~ä=~åÇ=êÉÖáçå~ä=
~Éê~íáçåJêÉä~íÉÇ= áãéÉÇ~åÅÉ= î~êá~íáçåëK= cçìê= êÉÖáçåë= çÑ= áåíÉêÉëí= EolfF= çÑ= íÜÉ= ÅêçëëJ
ëÉÅíáçå~ä=éä~åÉ=ïÉêÉ= ÅÜçëÉåW= îÉåíê~äI=ãáÇJîÉåíê~äI=ãáÇJÇçêë~äI= ~åÇ=Ççêë~ä= EcáÖK= OFK=qÜÉ=
Ñê~Åíáçå~ä= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= E∆wolfF= ÇìêáåÖ= íáÇ~ä= ÄêÉ~íÜáåÖ= ïÉêÉ= Åçåíáåìçìëäó=
~å~äóòÉÇ= ~åÇ=éêÉëÉåíÉÇK=cçê= píìÇó= fsI= êÉÖáçå~ä=sí= î~äìÉë= EsíolfF=ïÉêÉ= Å~äÅìä~íÉÇ= ~ëW=
síolfZ= E∆wolfL∆wdil_F= ×síI=∆wolf= ÄÉáåÖ= íÜÉ= êÉÖáçå~ä= áãéÉÇ~åÅÉ= ÅÜ~åÖÉ= Ñçê=
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~=olfI=~åÇ=∆wdil_=ÄÉáåÖ=íÜÉ=ëìã=çÑ=~ää=áãéÉÇ~åÅÉ=ÅÜ~åÖÉë=áå=íÜÉ=olfë=EZÖäçÄ~ä=íáÇ~ä=
áãéÉÇ~åÅÉ=ÅÜ~åÖÉëFK=

oÉÖáçå~ä=áåíê~JíáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=ï~ë=~å~äóòÉÇ=áå=píìÇó=fs=Äó=ÇáîáÇáåÖ=íÜÉ=áåëéáê~íáçå=
áåíç= ÉáÖÜí= é~êíë= ïáíÜ= Éèì~ä= îçäìãÉ= EcáÖK= OFK= `çåëÉèìÉåíäóI= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= çÑ= íÜÉ=
áåëéáê~íçêó= é~êí= çÑ= íÜÉ= Ñçìê= olfë= ïÉêÉ= ÇáîáÇÉÇ= áåíç= ÉáÖÜí= é~êíë= ïáíÜ= Éèì~ä= îçäìãÉI=
EfqsNJUFK= ^å~äóòÉë= ïÉêÉ= Ä~ëÉÇ= çå= Ç~í~= Ñêçã= íÜêÉÉ= ÅçåëÉÅìíáîÉ= ÄêÉ~íÜë= ~í= É~ÅÜ= mbbm=
äÉîÉäK= qÜÉ= Ñê~Åíáçå~ä= êÉÖáçå~ä= fqsNJU= EêfqsNJUF= çÑ= íÜÉ= ∆wolf= áë= EfqsNJU∆wolfL=
fqsNJU∆wdil_FK=

=

cáÖìêÉ=OcáÖìêÉ=OcáÖìêÉ=OcáÖìêÉ=OKKKK====rééÉê=äÉÑíW=êÉÖáçå~ä=~êÉ~ë=çÑ=áåíÉêÉëí=EolfF=çÑ=bfq=áã~ÖÉX=sÉåíê~ä=EsFI=jáÇJîÉåíê~ä=EjsFI=jáÇJÇçêë~ä=
EjaF=~åÇ=açêë~ä=EaFK=rééÉê=êáÖÜíW=ÖäçÄ~ä=áåëéáê~íçêó=íáÇ~ä=áãéÉÇ~åÅÉ=ÅìêîÉ=EÄä~ÅâF=ÇáîáÇÉÇ=áåíç=U=áëçJîçäìãÉ=
é~êíëK=içïÉê=äÉÑíW=Ñê~Åíáçå~ä=êÉÖáçå~ä=Ö~ë=ÇáëíêáÄìíáçå=ÇìêáåÖ=áåëéáê~íáçå=EëÉèìÉåíá~ä=fqs=NJUFK=içïÉê=êáÖÜíW=
êÉÖáçå~ä=íáÇ~ä=áãéÉÇ~åÅÉ=ÅìêîÉëK=sÉêíáÅ~ä=Ç~ëÜÉÇ=äáåÉë=íê~åëÑÉê=áëçJîçäìãÉ=íáãÉ=éçáåíë=íç=Ñêçã=íÜÉ=~ÄçîÉ=ÖäçÄ~ä=
ÅìêîÉ=íç=íÜÉ=êÉÖáçå~ä=ÅìêîÉëI=ïÜáÅÜ=Éå~ÄäÉ=Å~äÅìä~íáçå=çÑ=êÉÖáçå~ä=Ñê~Åíáçå~ä=îçäìãÉ=ÇáëíêáÄìíáçå=Ñçê=É~ÅÜ=çÑ=íÜÉ=U=
áëçJîçäìãÉ=é~êíëK==
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Volume-Dependent Compliance 

 

qÜÉ= íê~ÅÜÉ~ä= éêÉëëìêÉ= ãÉ~ëìêÉãÉåíë= Éå~ÄäÉ= íÜÉ= Ñçêã~íáçå= çÑ= ~= ÅçãéäÉíÉ= íê~ÅÜÉ~ä=
Çóå~ãáÅ=mLsJäççéI=ïáíÜ=Ñäçï=E FI=éêÉëëìêÉ=EmF=~åÇ=îçäìãÉ=EsF=êÉÖáëíÉêÉÇ=~í=É~ÅÜ=Ç~í~=
ë~ãéäáåÖ= éçáåíK= cçê= É~ÅÜ= éçáåí= çå= íÜÉ= áåëéáê~íçêó= äáãÄ= E áåëéI= máåëéI= sáåëéFI= ~=
ÅçêêÉëéçåÇáåÖ= éçáåí= çå= íÜÉ= Éñéáê~íçêó= äáãÄ= E ÉñéI= mÉñéI= sÉñéF= ~í= íÜÉ= ë~ãÉ= îçäìãÉ=
EáëçJîçäìãÉ=äÉîÉäF=ï~ë=áÇÉåíáÑáÉÇI=ÅêÉ~íáåÖ=~=é~áê=EcáÖK=PFK=

=
cáÖìêÉ=cáÖìêÉ=cáÖìêÉ=cáÖìêÉ= PPPPKKKK= pÅÜÉã~íáÅ= Öê~éÜ= çÑ= íÜÉ= íÉÅÜåáèìÉ= Ñçê= Å~äÅìä~íáçå= çÑ= ÒÇóåçëí~íáÅÒ= ~äîÉçä~ê= éêÉëëìêÉLîçäìãÉ= ÅìêîÉ==
EÜ~íÅÜÉÇ=äáåÉF=Ñêçã=íÜÉ=ãÉ~ëìêÉÇ=íê~ÅÜÉ~ä=éêÉëëìêÉLîçäìãÉ=äççé=ÇìêáåÖ=çåÖçáåÖ=îÉåíáä~íáçåK=^í=É~ÅÜ=áëçJîçäìãÉ=
éä~åÉ= EÜçêáòçåí~ä= äáåÉëF= íÜÉ= áåëéáê~íçêó= ~åÇ= Éñéáê~íçêó= íê~ÅÜÉ~ä= éêÉëëìêÉ= Emíê~ÅÜáåI= míê~ÅÜÉñéF= ~åÇ= Ñäçï= EsáåI=
sÉñéF=~êÉ=êÉÖáëíÉêÉÇ=~åÇ=ìëÉÇ=Ñçê=Å~äÅìä~íáçå=çÑ=íÜÉ=~äîÉçä~ê=éêÉëëìêÉ=Em~äîF=~í= íÜ~í= áëçJîçäìãÉ=éä~åÉI=ìëáåÖ=íÜÉ=
Éèì~íáçå=m~äî=Z=Emáå=ñ=sÉñé=Ó=mÉñé=ñ=sáåFLEsÉñéJsáåFK=
qÜÉ=ÄäìÉI=ÖêÉÉå=~åÇ=êÉÇ=ã~êâë=çå=íÜÉ=mLs=ÅìêîÉ=áåÇáÅ~íÉ=íÜÉ=äÉîÉä=ïÜÉêÉ=áåáíá~äI=ãáÇ=~åÇ=Ñáå~ä=îçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉ= E`áåáI=`ãáÇ= ~åÇ=`ÑáåF= ~êÉ= Å~äÅìä~íÉÇK=qÜÉ=`áåá= êÉéêÉëÉåíë= íÜÉ= Åçãéäá~åÅÉ=ÄÉäçï=~=éçëëáÄäÉ= äçïÉê=
áåÑäÉÅíáçå=éçáåí=~åÇ=íÜÉ=`Ñáå=êÉéêÉëÉåíë=íÜÉ=Åçãéäá~åÅÉ=~ÄçîÉ=~=éçëëáÄäÉ=ìééÉê=áåÑäÉÅíáçå=éçáåíK=
=

_~ëÉÇ= çå= íÜÉ= ~ëëìãéíáçå= íÜ~í= áåëéáê~íçêó= êÉëáëí~åÅÉ= EoáåëéF= áë= Éèì~ä= íç= Éñéáê~íçêó=
êÉëáëí~åÅÉ= EoÉñéF= ~í= áëçJîçäìãÉ= äÉîÉäë= xNRUzI= íÜÉ= ÑçääçïáåÖ= Éèì~íáçåë= ïÉêÉ= ìëÉÇ= íç=
Å~äÅìä~íÉ= íÜÉ= ~äîÉçä~ê= éêÉëëìêÉI=ïÜáÅÜ= Éèì~äë= Çóåçëí~íáÅ= éêÉëëìêÉ= EmÇóåçëí~íáÅF= Ñçê= É~ÅÜ=
Ç~í~=é~áê=W=
=

=
=
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kçíÉ= íÜ~í= íÜÉ= Ñäçï= áë= åÉÖ~íáîÉ= ÇìêáåÖ= Éñéáê~íáçåK= qÜÉ= ~äîÉçä~ê= mLsJÅìêîÉ= Å~å= íÜìë= ÄÉ=
ÑçêãÉÇK=pìÄëÉèìÉåíäóI=Åçãéäá~åÅÉ=Ñçê=íÜÉ=ÇáÑÑÉêÉåí=é~êíë=çÑ=íÜáë=~äîÉçä~ê=mLsJÅìêîÉ=Å~å=
ÄÉ= ÇÉíÉêãáåÉÇX= îçäìãÉJÇÉéÉåÇÉåí= áåáíá~äI= ãáÇÇäÉ= ~åÇ= Ñáå~ä= Åçãéäá~åÅÉ= çÑ= íÜÉ= íçí~ä=
êÉëéáê~íçêó=ëóëíÉã=~êÉ=Å~äÅìä~íÉÇ=Äó=~å~äóëáë=çÑ=íÜÉ=éêÉëëìêÉ=~åÇ=îçäìãÉ=ÇáÑÑÉêÉåÅÉë=~í=RJ
NRB=E`áåáFI=QRJRRB=E`ãáÇF=~åÇ=URJVRB=E`ÑáåF=çÑ=íÜÉ=síK=
=

Cardiac Output 

=
`~êÇá~Å= çìíéìí= ï~ë= ãÉ~ëìêÉÇ= ìëáåÖ= ~å= çÉëçéÜ~ÖÉ~ä= açééäÉê= íÉÅÜåáèìÉ= E`~êÇáçJnI=
aÉäíÉñ= jÉÇáÅ~ä= iíÇKI= `ÜáÅÜÉëíÉêI= tÉëí= pìëëÉñI= rhFK= ^= éêçÄÉ= áë= áåëÉêíÉÇ= áåíç= íÜÉ=
çÉëçéÜ~ÖìëI=~åÇ=ãÉ~ëìêÉë=íÜÉ=îÉäçÅáíó=çÑ=ÄäççÇ=Ñäçï=áå=íÜÉ=ÇÉëÅÉåÇáåÖ=~çêí~K=qÜÉ=ÇÉîáÅÉ=
Ü~ë=~å=~äÖçêáíÜã=Ñçê=Éëíáã~íáçå=çÑ=íÜÉ=~çêíáÅ=Çá~ãÉíÉê=Ä~ëÉÇ=çå=é~íáÉåí=~ÖÉI=ÜÉáÖÜí=~åÇ=
ïÉáÖÜíK= rëáåÖ= íÜáë= Éëíáã~íáçå= ~åÇ= ãÉ~ëìêÉÇ= îÉäçÅáíáÉë= çÑ= ~çêíáÅ= ÄäççÇ= ÑäçïI= ëíêçâÉ=
îçäìãÉ=Å~å=ÄÉ=Å~äÅìä~íÉÇI=ïÜáÅÜ=~äçåÖ=ïáíÜ=çÄëÉêîÉÇ=ÜÉ~êí=ê~íÉ=éêçîáÇÉë=Å~êÇá~Å=çìíéìíK=
få=píìÇó= fI= íÜÉ=ïÉáÖÜí= ÅçêêÉëéçåÇáåÖ= íç= ~=_jf=çÑ=PM=âÖLãO=ï~ë=ìëÉÇK= fÑ= íÜÉ=açééäÉê=
íÉÅÜåáèìÉ= ï~ë= åçí= ëìáí~ÄäÉI= Ñçê= Éñ~ãéäÉ= ÇìÉ= íç= ëìêÖÉêó= çå= íÜÉ= çÉëçéÜ~ÖìëI=
íÜÉêãçÇáäìíáçå= ~åÇ= éìäëÉ= Åçåíçìê= ~å~äóëáë= Emf``lI= mìäëáçå= jÉÇáÅ~ä= póëíÉã= ^dI=
jìåáÅÜI=dÉêã~åóF=ï~ë=ìëÉÇ=áåëíÉ~ÇK==

 

Gas Exchange 

=
_êÉ~íÜJÄóJÄêÉ~íÜ= çñóÖÉå= ~åÇ= Å~êÄçå= ÇáçñáÇÉ= ÅçåÅÉåíê~íáçåë= ïÉêÉ= ãÉ~ëìêÉÇ= ïáíÜ=
é~ê~ã~ÖåÉíáÅ= ~åÇ= áåÑê~êÉÇ= ~Äëçêéíáçå=ãÉíÜçÇë= êÉëéÉÅíáîÉäó= E`lsuJãçÇìäÉI= pLRI= db=
eÉ~äíÜÅ~êÉI= eÉäëáåâáI= cáåä~åÇFK= lñóÖÉå= Åçåëìãéíáçå= ~åÇ= Å~êÄçå= ÇáçñáÇÉ= éêçÇìÅíáçå=
ïÉêÉ= ãÉ~ëìêÉÇ= Åçåíáåìçìëäó= Äó= áåÇáêÉÅí= Å~äçêáãÉíêó= Äó= íÜÉ= ãçÇìäÉK= jáñÉÇ= îÉåçìë=
çñóÖÉå= ÅçåíÉåí= ï~ë= Å~äÅìä~íÉÇ= Äó= cáÅâDë= Éèì~íáçå= ìëáåÖ= ÄäççÇ= Ö~ë= ãÉ~ëìêÉãÉåíë= íç=
çÄí~áå= ~êíÉêá~ä= çñóÖÉå= ÅçåíÉåíK= fåÇáêÉÅí= Å~äçêáãÉíêó= ï~ë= ìëÉÇ= íç= ãÉ~ëìêÉ= çñóÖÉå=
ÅçåëìãéíáçåI=~åÇ=Å~êÇá~Å=çìíéìí=ï~ë=ÇÉêáîÉÇ=Ñêçã=çÉëçéÜ~ÖÉ~ä=açééäÉêL=éìäëÉ=Åçåíçìê=
ãÉ~ëìêÉãÉåíëK=
mìäãçå~êó= ëÜìåí= Ñê~Åíáçå= çê= îÉåçìë= ~ÇãáñíìêÉ= ï~ë= ÇÉíÉêãáåÉÇ= ìëáåÖ= ~= ëí~åÇ~êÇ=
Ñçêãìä~K=
=

Study procedures  

=
få=píìÇó=fI= íÜÉ=é~íáÉåíë=ïÉêÉ=~ëëÉëëÉÇ=ïáíÜ=bfq=Ñêçã=íÜÉ=éÉêáçÇ=ÄÉÑçêÉ= áåÇìÅíáçå=ìåíáä=
~ÑíÉê= ÉñíìÄ~íáçåK=táíÜ= íÜÉ= é~íáÉåíë= áå= ~= OM= ÇÉÖêÉÉ= ÜÉ~ÇJìé= íáäíÉÇ= éçëáíáçåI= `m^m= NM=
ÅãeOl= ï~ë= ~ééäáÉÇ= ÇìêáåÖ= éêÉJçñóÖÉå~íáçå= ~åÇ= áåÇìÅíáçåK= fããÉÇá~íÉäó= ~ÑíÉê=
áåíìÄ~íáçåI=mbbm=ï~ë=ëÉí=íç=NM=ÅãeOl=áå=s`s=ïáíÜ=sí=UãäLâÖ=_t=ÅçêêÉëéçåÇáåÖ=íç=
_jf=çÑ=PMI=~åÇ=cálO=çÑ=MKPK=^å=bbis=ãÉ~ëìêÉãÉåí=ï~ë=éÉêÑçêãÉÇK=^ÑíÉê=Å~äáÄê~íáçå=çÑ=
íÜÉ=bfq=EëÉÉ=~ÄçîÉ=ìåÇÉê=íÜÉ=bfq=ëÉÅíáçåFI=mbbm=ï~ë=ÅÜ~åÖÉÇ=Ñêçã=NM=íç=MI=NMI=NR=~åÇ==
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=
OM=ÅãeOl=ïÜáäÉ= íÜÉ= ëäçéÉë=çÑ= íÜÉ=ÉåÇJÉñéáê~íçêó= áãéÉÇ~åÅÉ= íê~ÅáåÖë=ïÉêÉ=ãçåáíçêÉÇK=
cçê=É~ÅÜ=é~íáÉåíI=mbbm=ï~ë=íÜÉå=ëÉí=íç=íÜÉ=äÉîÉä=ïÜÉêÉ=íÜÉ=íê~ÅáåÖ=ï~ë=Üçêáòçåí~ä=EcáÖK=
QFI=ïáíÜ= íÜÉ=Öç~ä= íç=ã~áåí~áå=ÉåÇJÉñéáê~íçêó= äìåÖ=îçäìãÉK=bbis=ï~ë=ãÉ~ëìêÉÇ=~í= íÜáë=
çéíáãáòÉÇ=mbbmK==

=
cáÖìêÉ=QcáÖìêÉ=QcáÖìêÉ=QcáÖìêÉ=QKKKK====däçÄ~ä=bfq=ëáÖå~ä=ÇìêáåÖ=ÅÜ~åÖÉë=áå=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉK=qÜÉ=ëäçéÉ=çÑ=íÜÉ=ÉåÇJÉñéáê~íçêó=
áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= ï~ë=ãçåáíçêÉÇ= ~åÇ= mbbm=ï~ë= ëÉí= áå= ~å= ~ííÉãéí= íç=ã~áåí~áå= ~= Üçêáòçåí~ä= ÉåÇJÉñéáê~íçêó=
ëáÖå~ä=ÅçêêÉëéçåÇáåÖ=íç=~=ã~áåí~áåÉÇ=ÉåÇJÉñéáê~íçêó= äìåÖ=îçäìãÉK=^=ÇÉÅêÉ~ëÉ= áå=ëäçéÉ= áåÇáÅ~íÉë=ÇÉêÉÅêìáíãÉåíI=
ïÜáäÉ=~å=áåÅêÉ~ëÉ=áåÇáÅ~íÉë=êÉÅêìáíãÉåíK=

=
jÉ~ëìêÉãÉåíë= ïÉêÉ= ÇáëÅçåíáåìÉÇ= ÇìêáåÖ= ëìêÖÉêóI= ÄÉÅ~ìëÉ= çÑ= áåíÉêÑÉêÉåÅÉ= Ñêçã=
ÉäÉÅíêçÅ~ìíÉêó=ïáíÜ=íÜÉ=bfq=ëáÖå~äI=Äìí=ïÉêÉ=êÉëìãÉÇ=áããÉÇá~íÉäó=~ÑíÉêI=~åÇ=bbis=ï~ë=
~Ö~áå= ãÉ~ëìêÉÇ= ~í= íÜÉ= çéíáãáòÉÇ= mbbm= äÉîÉäI= ÑçääçïÉÇ= Äó= ~= åÉï= Å~äáÄê~íáçå= ëÉêáÉëK=
cáå~ääóI= ~= êÉÅêìáíãÉåí=ã~åçÉìîêÉ= ï~ë= éÉêÑçêãÉÇ= ïÜÉå= mbbm= ï~ë= áåÅêÉ~ëÉÇ= Äó= R= Åã=
eOl=~åÇ=sí=Äó=RMB=ÇìêáåÖ=O=ãáåìíÉëK==
=
få= íÜÉ= NS= f`r= é~íáÉåíë= íÜ~í= ïÉêÉ= áåÅäìÇÉÇ= Ñçê= píìÇáÉë= ffI= fff= ~åÇ= fsI= bbis=
ãÉ~ëìêÉãÉåíë=~åÇ=bfq=Å~äáÄê~íáçå=ïÉêÉ=éÉêÑçêãÉÇ=~í=Ä~ëÉäáåÉ=îÉåíáä~íçêó=ëÉííáåÖëI=ïÜáÅÜ=
ïÉêÉ=ëÉí=íç=s`s=ïáíÜ=sí=S=ãäLâÖ=_tI=fWb=çÑ=NWOI=ÉåÇJáåëéáê~íçêó=é~ìëÉ=çÑ=NM=ëÉÅçåÇë=
~åÇ=mbbm=S=ÅãeOlK=qïç=êÉÅêìáíãÉåí=ã~åçÉìîêÉë= EojëF=ïÉêÉ=éÉêÑçêãÉÇ= áå=ê~åÇçã=
çêÇÉê=áå=É~ÅÜ=é~íáÉåíK=qÜÉ=ojë=ïÉêÉ=ÑçääçïÉÇ=Äó=~=ÇÉÅêÉ~ëÉ=çÑ=mbbmI=Ñêçã=NS=Ä~Åâ=íç=
Ä~ëÉäáåÉ=S= ÅãeOl= áå= ëíÉéë=çÑ=OÅãeOlI= É~ÅÜ= ëíÉé=âÉéí= Ñçê=O=ãáåìíÉëK=qÜÉ=ojë=ïÉêÉ=
ëÉé~ê~íÉÇ=áå=íáãÉ=Äó=PM=ãáåìíÉë=çÑ=Ä~ëÉäáåÉ=îÉåíáä~íáçåI=~åÇ=bbis=ãÉ~ëìêÉãÉåí=éêáçê=íç=
íÜÉ= ëÉÅçåÇ= oj= ~ÑÑáêãÉÇ= íÜÉ= ë~ãÉ= Ä~ëÉäáåÉ= äÉîÉä= ~ë= éêáçê= íç= íÜÉ= Ñáêëí= ojK= qÜÉ= ojë=
éÉêÑçêãÉÇ=ïÉêÉW==
NF=~=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉ=Esf`jF=ïáíÜ=~=éêÉëëìêÉ=çÑ=QM=ÅãeOl=âÉéí=Ñçê=OM=ëÉÅçåÇë=
éÉêÑçêãÉÇ=íïáÅÉI=ïáíÜ=~=QM=ëÉÅçåÇ=áåíÉêãáëëáçå=çÑ=s`s=S=ãäLâÖ=_t=~í=mbbm=NS=eOl=
Ñçê=QM=ëÉÅçåÇë=áå=ÄÉíïÉÉåI==
OF= ~= ëäçïÉêI= ãçêÉ= ãçÇÉê~íÉ= éêÉëëìêÉ= oj= EpiojF= ïÜÉêÉ= mbbm= ï~ë= áåÅêÉ~ëÉÇ= íç= NS=
ÅãeOl= Ñçê= PM= ãáåìíÉë= ~åÇ= éêçäçåÖÉÇ= ET= ëÉÅçåÇëF= ÉåÇJáåëéáê~íçêó= é~ìëÉë= ïÉêÉ=
éÉêÑçêãÉÇ=íïáÅÉ=~=ãáåìíÉK=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
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=
få=píìÇó=ffI= íÜÉ= íïç=ojë=~êÉ=Åçãé~êÉÇ=ïáíÜ=êÉëéÉÅí= íç=ÄçíÜ= äìåÖ=ãÉÅÜ~åáÅ~ä=~åÇ=Ö~ë=
ÉñÅÜ~åÖÉ=é~ê~ãÉíÉêëK==
=
píìÇó=fff=Åçåí~áåë=çåäó=íÜÉ=sf`j=ïÜÉêÉ=áí=áë=ìëÉÇ=íç=ÇÉíÉêãáåÉ=íÜÉ=Ñìääó=êÉÅêìáíÉÇ=çéÉå=
äìåÖ=îçäìãÉ=~í=QM=ÅãeOl=ElisQMFK=qÜáë=îçäìãÉ=áë=áå=íìêå=ìëÉÇ=Ñçê=íÜÉ=Å~äÅìä~íáçå=çÑ=
éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=îçäìãÉ=EmoisF=EcáÖK=RF=áå=ëìÅÜ=ï~ó=íÜ~í=íÜÉ=åçåJêÉÅêìáíÉÇ=
çéÉå= äìåÖ=îçäìãÉ=~í= íÜÉ= ë~ãÉ=éêÉëëìêÉ= EkoisQMF= áë=ÇÉíÉêãáåÉÇ= ~åÇ= ëìÄíê~ÅíÉÇ= Ñêçã=
íÜÉ=lisQMI=ÖáîáåÖ= íÜÉ=moisK=qÜÉ=koisQM= áë=~íí~áåÉÇ=Äó=~ÇÇáåÖ= íÜêÉÉ=îçäìãÉëW= íÜÉ=
bbisI=íÜÉ=sí=~åÇ=íÜÉ=usliQMK=qÜÉ=usliQM=áë=~=îçäìãÉ=ÖÉåÉê~íÉÇ=Äó=Éñíê~éçä~íáçå=
çÑ= íÜÉ= ~äîÉçä~ê= mLsJÅìêîÉI= ~ÄçîÉ= íÜÉ= íáÇ~ä= îçäìãÉI= íç= ~= éêÉëëìêÉ= çÑ= QM= ÅãeOlK= qÜÉ=
Éñíê~éçä~íáçå=ï~ë=éÉêÑçêãÉÇ=Öê~éÜáÅ~ääó=~åÇ=ï~ë=ä~íÉê=ÅçåÑáêãÉÇ=ã~íÜÉã~íáÅ~ääóK==
=
få=píìÇó=fsI=çåäó=íÜÉ=pioj=áë=ìëÉÇI=ïÜÉå=ëíìÇóáåÖ=êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=îÉåíáä~íáçå=
~åÇ=íÜÉ=áåíê~íáÇ~ä=ÇáëíêáÄìíáçå=çÑ=Ö~ëI=íÜÉ=ä~íÉê=ïÜáÅÜ=Å~å=ÄÉ=ÇÉíÉêãáåÉÇ=Äó=ÇáîáÇáåÖ=íÜÉ=
áåëéáê~íáçå=áåíç=U=é~êíë=ïáíÜ=Éèì~ä=îçäìãÉK=

cáÖìêÉ=RcáÖìêÉ=RcáÖìêÉ=RcáÖìêÉ=RKKKK====pÅÜÉã~íáÅ=Öê~éÜ=çÑ=íÜÉ=Öê~éÜáÅ~ä=Éñíê~éçä~íáçå=ãÉíÜçÇI=íç=çÄí~áå=éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=îçäìãÉ=
EmoisFK=qÜÉ=Ñìääó=êÉÅêìáíÉÇ=çéÉå=äìåÖ=îçäìãÉ=ElisQMF=ï~ë=ÇÉÑáåÉÇ=~ë=äìåÖ=îçäìãÉ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=ëÉÅçåÇ=
îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉI=~í=QMÅãe

O
lK=qÜÉ=çéÉå=åçåJêÉÅêìáíÉÇ=äìåÖ=îçäìãÉ=EkoisQM=F=~í=íÜÉ=ë~ãÉ=éêÉëëìêÉ=

ï~ë= ÇÉÑáåÉÇ= ~ë= íÜÉ= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= ~í= Ä~ëÉäáåÉI= éäìë= ~= îçäìãÉ= EusliQMFK=qÜáë= îçäìãÉ=usliQM=
Åçåëáëíë=çÑ=íÜÉ=Ä~ëÉäáåÉ=íáÇ~ä=îçäìãÉ=Esí=_i=F=éäìë=~=îçäìãÉ=ÇÉíÉêãáåÉÇ=Äó=Öê~éÜáÅ~ä=Éñíê~éçä~íáçåI=çÑ=íÜÉ=ìééÉê=
é~êí=çÑ=íÜÉ=~äîÉçä~ê=mLsJÅìêîÉ=çÑ=~=íáÇ~ä=ÄêÉ~íÜI=íç=íÜÉ=éêÉëëìêÉ=çÑ=QM=Åãe

O
lK=qÜÉ=mois=ï~ë=ÇÉÑáåÉÇ=~ë=lisQM=

ãáåìë=koisQMK=qÜêÉÉ=~äîÉçä~ê=mLsJÅìêîÉë=~í=Ä~ëÉäáåÉ=ïÉêÉ=ìëÉÇ=Ñçê=íÜÉ=Éñíê~éçä~íáçåK=



= ==jÉíÜçÇë= = = =
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=

pí~íáëíáÅëpí~íáëíáÅëpí~íáëíáÅëpí~íáëíáÅë====

få=~ää=Ñçìê=é~éÉêë=êÉëìäíë=~êÉ=éêÉëÉåíÉÇ=~ë=ãÉ~å=î~äìÉë=œ=ëí~åÇ~êÇ=ÇÉîá~íáçåK=^=m=î~äìÉ=çÑ=
YMKMR=áë=ÅçåëáÇÉêÉÇ=ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åíK=

Study I 

`çãé~êáëçåë=ÄÉíïÉÉå=î~äìÉë=éêÉJ=~åÇ=éçëíJëìêÖÉêóI=~åÇ=éêÉJ=~åÇ=éçëíJêÉÅêìáíãÉåíI=ïÉêÉ=
éÉêÑçêãÉÇ=ìëáåÖ=~=é~áêÉÇ=píìÇÉåíÛë= íJíÉëíK=`çêêÉä~íáçå=ÄÉíïÉÉå=áãéÉÇ~åÅÉ=ÅÜ~åÖÉë=~åÇ=
äìåÖ=îçäìãÉ=ÅÜ~åÖÉë=ï~ë=~ëëÉëëÉÇ=ìëáåÖ=äáåÉ~ê=êÉÖêÉëëáçå=~å~äóëáëK==

Study II 

^= éçëáíáîÉ= êÉëéçåëÉ= íç= ~= oj=ï~ë= ÇÉÑáåÉÇ= ~ë= ~å= áåÅêÉ~ëÉ= Eçê= Ñçê= ëÜìåíX= ÇÉÅêÉ~ëÉF= áå= ~=
é~ê~ãÉíÉê=çÑ=≥=ORBK=qïçJï~ó=~å~äóëáë=çÑ=î~êá~åÅÉ=E^kls^F=~åÇ=~=é~áêÉÇ=píìÇÉåíÛë=íJ
íÉëí=ïÉêÉ=ìëÉÇ= Ñçê= Åçãé~êáëçå=ÄÉíïÉÉå=ojë=~åÇ= íç= Éî~äì~íÉ= ÅÜ~åÖÉë=ÄÉíïÉÉå=Ä~ëÉäáåÉ=
~åÇ= ã~ñáãìã= EÑçê= ëÜìåíX= ãáåáãìãF= î~äìÉë= ÇìêáåÖ= íÜÉ= ÇÉÅêÉãÉåí~ä= mbbm= íêá~äK=
_çåÑÉêêçåáÛë=ÅçêêÉÅíáçå=Ñçê=ãìäíáéäÉ=Åçãé~êáëçåë=ï~ë=éÉêÑçêãÉÇK===

Study III 

`çÉÑÑáÅáÉåí=çÑ=î~êá~íáçå=Ñçê=íÜÉ=Å~äÅìä~íáçå=çÑ=åçåJêÉÅêìáíÉÇ=äìåÖ=îçäìãÉ=~í=QM=ÅãeOl=
ï~ë= Å~äÅìä~íÉÇK= `çêêÉä~íáçå= ÄÉíïÉÉå= Öê~éÜáÅ~ä= ~åÇ= ã~íÜÉã~íáÅ~ä= Éñíê~éçä~íáçå= íç=
ÇÉíÉêãáåÉ=åçåJêÉÅêìáíÉÇ= äìåÖ=îçäìãÉ=ï~ë=~ëëÉëëÉÇ=ìëáåÖ= äáåÉ~ê=êÉÖêÉëëáçå=~å~äóëáëK= få=~=
éçëí= ÜçÅ= ~å~äóëáëI= é~íáÉåíë= ïÉêÉ= ÇáîáÇÉÇ= áåíç= ~= äçï= ~åÇ= ~= ÜáÖÜ= mois= ÖêçìéI= ~åÇ=
ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=íÜÉ=Öêçìéë=ïÉêÉ=~ëëÉëëÉÇ=ìëáåÖ=ìåé~áêÉÇ=píìÇÉåíÛë=íJíÉëíK==

Study IV 

qïçJï~ó= ~å~äóëáë= çÑ= î~êá~åÅÉ= E^kls^F= ~åÇ= ~= é~áêÉÇ= píìÇÉåíÛë= íJíÉëí= ïÉêÉ= ìëÉÇ= Ñçê=
Åçãé~êáëçå= ÄÉíïÉÉå= íÜÉ= êÉëéçåëÉ= áå= ÇáÑÑÉêÉåí= êÉÖáçåë= íç= íÜÉ= pioj= ~åÇ= íç= Éî~äì~íÉ=
ÅÜ~åÖÉë= ÄÉíïÉÉå= Ä~ëÉäáåÉ= î~äìÉë= ~åÇ= î~äìÉë= ~ÑíÉê= íÜÉ= pioj= ÇìêáåÖ= íÜÉ= ÇÉÅêÉãÉåí~ä=
mbbm=íêá~äK=_çåÑÉêêçåáÛë=ÅçêêÉÅíáçå=Ñçê=ãìäíáéäÉ=Åçãé~êáëçåë=ï~ë=éÉêÑçêãÉÇK===

=

=

=
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oooobpriqpbpriqpbpriqpbpriqp====

píìÇópíìÇópíìÇópíìÇó=f=f=f=f====
=
qÜÉêÉ=ï~ë=~=ë~íáëÑ~Åíçêó=ÖäçÄ~ä=áãéÉÇ~åÅÉ=ëáÖå~ä=íÜêçìÖÜçìí=ãÉ~ëìêÉãÉåíë=EÑáÖK=SFI=~åÇ=
~= ÖççÇ= ÅçêêÉä~íáçå= ÄÉíïÉÉå= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= ~åÇ= íáÇ~ä= îçäìãÉ= ÅÜ~åÖÉëK= cçê= É~ÅÜ=
áåÇáîáÇì~ä=é~íáÉåíI=íÜáë=ÅçêêÉä~íáçå=ï~ë=íÜÉ=ë~ãÉ=ÄÉÑçêÉ=~åÇ=~ÑíÉê=ëìêÖÉêóK==

=
cáÖìêÉ=ScáÖìêÉ=ScáÖìêÉ=ScáÖìêÉ=SKKKK====oÉÅçêÇáåÖ=çÑ=ÖäçÄ~ä=bfq=ëáÖå~ä=Ñêçã=çåÉ=çÑ=íÜÉ=é~íáÉåíë=ÇìêáåÖ=íÜÉ=éÉêáçéÉê~íáîÉ=éÉêáçÇK=`Ü~åÖÉë= áå=
áãéÉÇ~åÅÉ=E∆wFI=ÅçêêÉëéçåÇáåÖ=íç=ÅÜ~åÖÉë=áå=äìåÖ=îçäìãÉI=~êÉ=éêÉëÉåíÉÇ=çå=íÜÉ=ó=~ñáëK=kçíÉ=íÜÉ=áåÅêÉ~ëÉ=áå=ÉåÇJ
Éñéáê~íçêó=äìåÖ=îçäìãÉ=éêáçê=íç=áåÇìÅíáçåI=ÇìÉ=íç=`m^m=áå=íÜÉ=~ï~âÉ=é~íáÉåíK=qÜáë=bbis=áåÅêÉ~ëÉ=êÉëìäíë=áå=~=
WîçäìãÉ= ÄìÑÑÉêÒ= ïÜáÅÜ= ~ííÉåì~íÉë= íÜÉ= êÉëìäí= çÑ= íÜÉ= ÇÉÅêÉ~ëÉ= áå= bbis= ëÉÉå= ÇìêáåÖ= áåÇìÅíáçå= ~åÇ= áåíìÄ~íáçåK=
`m^m=Åçåíáåìçìë=éçëáíáîÉ=~áêï~ó=éêÉëëìêÉI=mbbm=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉI=oj=êÉÅêìáíãÉåí=ã~åçÉìîêÉI=
ëéKÄê==ëéçåí~åÉçìë=ÄêÉ~íÜáåÖI=qs==íáÇ~ä=îçäìãÉ=

=
tÜÉå=mbbm=ï~ë=íáíê~íÉÇ=ÄÉÑçêÉ=ëìêÖÉêó=áå=çêÇÉê=íç=ã~áåí~áå=~=ëí~ÄäÉ=ÉåÇJÉñéáê~íçêó=äìåÖ=
îçäìãÉI=~=mbbm=çÑ=NR=œ=N=ÅãeOl=ï~ë=ÑçìåÇK==
tÜÉå=ìëáåÖ=íÜáë=çéíáãáòÉÇ=mbbm=äÉîÉä=íÜêçìÖÜçìí=íÜÉ=ÉåíáêÉ=~å~ÉëíÜÉíáÅ=éÉêáçÇI=bbis=
ÅçìäÇ=ÄÉ=ã~áåí~áåÉÇ=~åÇ=ï~ë=~Åíì~ääó=ÑçìåÇ=íç=áåÅêÉ~ëÉ=Ñêçã=NTMS=œ=QQT=ãä=ÄÉÑçêÉ=íç=
OONM=œ=RQM=ãä=~ÑíÉê=ëìêÖÉêóK=`çãéäá~åÅÉ=ESR=œ=NQ=ÄÉÑçêÉ=ëìêÖÉêó=îëK=SS=œ=NQ=ãäLÅãeOl=
~ÑíÉêFI=éä~íÉ~ì=éêÉëëìêÉ=EOT=œ=O=ÅãeOl=ÄÉÑçêÉ=~åÇ=~ÑíÉêFI=íçí~ä=ÇÉ~Ç=ëé~ÅÉ=Ñê~Åíáçå=EMKQS=
œ= MKMS= ÄÉÑçêÉ= ~åÇ= ~ÑíÉêF= ~åÇ= ëÜìåí= Ñê~Åíáçå= EMKNQ= œ= MKMR= ÄÉÑçêÉ= îëK= MKNO= œ= MKMQ= ~ÑíÉê=
ëìêÖÉêóF=ïÉêÉ=ìåÅÜ~åÖÉÇI=ïÜáäÉ=~=ëáÖåáÑáÅ~åí=áåÅêÉ~ëÉ=ï~ë=ëÉÉå=áå=Å~êÇá~Å=çìíéìí=ESKQ=œ=
NKN= ÄÉÑçêÉ= îëK= TKR= œ= OKM= äLãáå= ~ÑíÉêF= ~åÇ= ~= ëáÖåáÑáÅ~åí= ÇÉÅêÉ~ëÉ= áå= ~äîÉçä~ê= ÇÉ~Ç= ëé~ÅÉ=
Ñê~Åíáçå=EMKNO=œ=MKMR=ÄÉÑçêÉ=îëK=MKMT=œ=MKMP=~ÑíÉê=ëìêÖÉêóFK==
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=
qÜÉ=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=éçëí=ëìêÖáÅ~ä=éÉêáçÇ=Å~ìëÉÇ=~å=áåÅêÉ~ëÉ=áå=
m~lOLcálO= ~åÇ=Åçãéäá~åÅÉI=ïÜáäÉ=~=ÇÉÅêÉ~ëÉ=ï~ë= ëÉÉå= áå=Å~êÇá~Å= áåÇÉñI= ëÜìåíI= ~äîÉçä~ê=
ÇÉ~Ç=ëé~ÅÉI=éä~íÉ~ì=éêÉëëìêÉ=~åÇ=m~`lOK==
=

píìÇópíìÇópíìÇópíìÇó=ff=ff=ff=ff====

Pre vs. post RM 

=
tÜÉå=Åçãé~êáåÖ=Ä~ëÉäáåÉ=î~äìÉë=ïáíÜ=î~äìÉë=~ÑíÉê=êÉÅêìáíãÉåí=ã~åçÉìîêÉëI=íÜÉêÉ=ï~ë=~å=
áåÅêÉ~ëÉ= áå= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉI= ã~ñáã~ä= ~í= mbbm= NS= ÅãeOl= Ñçê= ~ää= çÑ= íÜÉ=
é~íáÉåíëI=Ñêçã=NMTQœPRQ=~åÇ=NMSTœQMO=ãä=ÄÉÑçêÉI=íç=NVOSœRMN=ãä=~åÇ=NVUPœRSO=~ÑíÉê=
íÜÉ= sf`j= ~åÇ= íÜÉ= pioj= êÉëéÉÅíáîÉäóK= m~lOLcálO= áåÅêÉ~ëÉÇ= Ñêçã= NTTœTN=ããeÖ= íç=
ã~ñáãìã=OPMœUS=ããeÖ=EéYMKMNF=~í=~=mbbm=çÑ=NPKSœPKR=ÅãeOl=Esf`jFI=~åÇ=Ñêçã=
NTVœSV=~í=Ä~ëÉäáåÉ=íç=OMVœTO=ããeÖ=EéYMKMNF=~í=~=mbbm=äÉîÉä=çÑ=NMKVœPKP=EpiojFK==
qÜÉêÉ=ï~ë=~=ã~êâÉÇ=ÇÉÅêÉ~ëÉ=áå=Å~êÇá~Å=çìíéìí=ÇìêáåÖ=íÜÉ=sf`j=íç=OKUœNKO=äLãáåI=ïáíÜ=
~=äçïÉëí=î~äìÉ=çÑ=MKR=ä=Lãáå=áå=çåÉ=é~íáÉåí=Eáå=ïÜçã=oj=ï~ë=áåíÉêêìéíÉÇ=éêÉã~íìêÉäóFK=
`~êÇá~Å= çìíéìí= ï~ë= ëíáää= ëáÖåáÑáÅ~åíäó= äçïÉê= ~ÑíÉê= íÜÉ= sf`j= ~í= mbbm= NSK= qÜáë= áë= áå=
Åçåíê~ëí=íç=íÜÉ=piojI=ÇìêáåÖ=~åÇ=~ÑíÉê=ïÜáÅÜ=Å~êÇá~Å=çìíéìí=ï~ë=ìåÅÜ~åÖÉÇ=EcáÖK=TFK=

=
=
cáÖìêÉ= TcáÖìêÉ= TcáÖìêÉ= TcáÖìêÉ= TKKKK====`~êÇá~Å= çìíéìí= ~í= mbbm=S= ÅãeOl=Ä~ëÉäáåÉ= E_iFI= ÇìêáåÖ= êÉÅêìáíãÉåí=ã~åçÉìîêÉ= EojF= ~åÇ= ÇìêáåÖ=
ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä=Ñêçã=mbbm=NS=Ççïå=íç=mbbm=S=ÅãeOlI=Ñçê=íÜÉ=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉ=Esá`jF=~åÇ=
íÜÉ=éêçäçåÖÉÇ=äçïÉê=éêÉëëìêÉ=ã~åçÉìîêÉ=EpiojFK=G=é=Y=MKMRI=GG=é=Y=MKMNI=ïÜÉå=Åçãé~êáåÖ=íÜÉ=ojëK=

=
pÜìåí=Ñê~Åíáçå=ÇÉÅêÉ~ëÉÇ=~ÑíÉê=íÜÉ=sf`j=Ñêçã=MKOQœMKNM=~í=Ä~ëÉäáåÉ=íç=~=äçïÉëí=î~äìÉ=çÑ=
MKNTœMKMU= EéYMKMMNF= ~í= ~= mbbm= çÑ= NQKPœOKR= ÅãeOlI= ~åÇ= ~ÑíÉê= íÜÉ= pioj= Ñêçã=
MKOPœMKMU=~í=Ä~ëÉäáåÉ=íç=MKNVœMKMT=EéYMKMNF=~í=~=mbbm=çÑ=NMKVœPKP=ÅãeOlK==

PEEP level, 

cm H2O 



= oÉëìäíë= = =
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^ë= Ñçê= Åçãéäá~åÅÉI= ÄçíÜ= îçäìãÉJÇÉéÉåÇÉåí= áåáíá~ä= Åçãéäá~åÅÉ= ~åÇ= ÅçåîÉåíáçå~ä= ëí~íáÅ=
íïçJéçáåí=Åçãéäá~åÅÉ=áåÅêÉ~ëÉÇ=ëáÖåáÑáÅ~åíäó=~ÑíÉê=êÉÅêìáíãÉåíK=qÜÉ=áåÅêÉ~ëÉ=áå=`áåá=ï~ë=
ãçêÉ=éêçåçìåÅÉÇI=Ñêçã=QTœNU=íç=UOœQU=~í=mbbm=NPKRœPKM=ÅãeOl=Esf`jF=~åÇ=Ñêçã=
QSœNT= íç= TSœPU= ~í= mbbm= NNKQœPKO= ÅãeOl= EpiojFI= Åçãé~êÉÇ= íç= `Åçåî= ïÜáÅÜ=
áåÅêÉ~ëÉÇ=Ñêçã=PQœV=íç=QOœNM=~í=mbbm=NMKMœOKU=ÅãeOl=Esf`jF=~åÇ=Ñêçã=PRœVKM=íç=
QSœNO= ~í= mbbm= VKMœOKN= ÅãeOl= EpiojFK= qÜçìÖÜ= ÅäÉ~êäó= áåÅêÉ~ëáåÖ= Ñçê= íÜÉ= é~íáÉåí=
Öêçìé= ~ë= ~=ïÜçäÉI= íÜÉêÉ=ïÉêÉ= áåÇáîáÇì~ä= é~íáÉåíë=ïÜç=ÇáÇ=åçí= êÉëéçåÇ= íç= êÉÅêìáíãÉåíK=
pçãÉ= çÑ= íÜÉ= åçåJêÉëéçåÇÉêë= ~Åíì~ääó= ÉñéÉêáÉåÅÉÇ= ~= ÇÉÅêÉ~ëÉ= áå= îçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉ=EcáÖK=UFK===
=

VICM vs. SLRM 

=
qÜÉ=mbbm= äÉîÉäë= ~í=ïÜáÅÜ=ã~ñáãìã=î~äìÉë= Ñçê= íÜÉ=ÇáÑÑÉêÉåí=é~ê~ãÉíÉêë=ïÉêÉ= êÉ~ÅÜÉÇI=
ÜÉêÉ= Å~ääÉÇ= çéíáã~ä= mbbmI=ïÉêÉ= åçí= íÜÉ= ë~ãÉ= ~ÑíÉê= íÜÉ= íïç=ojëK=léíáã~ä= mbbm=ï~ë=
ëáÖåáÑáÅ~åíäó=äçïÉê=~ÑíÉê=íÜÉ=pioj=íÜ~å=~ÑíÉê=íÜÉ=sf`jI=áêêÉëéÉÅíáîÉ=çÑ=ïÜáÅÜ=é~ê~ãÉíÉê=
ï~ë= ëíìÇáÉÇI= íÜ~í= áëI= Ñçê= m~lOLcálOI= ëÜìåíI= `ÅçåîI= `áåá= ~åÇ= `ÑáåI= ïáíÜ= ÉñÅÉéíáçå= çÑ=
bbis=Ñçê=ïÜáÅÜ=ã~ñ=ï~ë=êÉ~ÅÜÉÇ=~í=mbbm=NS=ÅãeOlK=`çêêÉëéçåÇáåÖäóI=íÜÉëÉ=çéíáã~ä=
mbbm= äÉîÉäë=ïÉêÉ= ~ëëçÅá~íÉÇ=ïáíÜ= ëáÖåáÑáÅ~åíäó= äçïÉê= éä~íÉ~ì= éêÉëëìêÉë= ~ÑíÉê= íÜÉ= pioj=
íÜ~å=~ÑíÉê=íÜÉ=sf`j=Ñçê=íÜÉ=ãÉåíáçåÉÇ=é~ê~ãÉíÉêëK==
=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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====
====
cáÖìêÉcáÖìêÉcáÖìêÉcáÖìêÉ 8. oÉÅçêÇáåÖë= Ñêçã=íïç=ÇáÑÑÉêÉåí=é~íáÉåíë= J=çåÉ= êÉëéçåÇÉê= ~åÇ=çåÉ=åçåJêÉëéçåÇÉêK=sçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉ=E`áåáI=`ãáÇ=~åÇ=`ÑáåF=~ë=ïÉää=~ë=ÅçêêÉëéçåÇáåÖ=~äîÉçä~ê=éêÉëëìêÉLîçäìãÉ=ÅìêîÉë=ÄÉÑçêÉI=ÇìêáåÖ=~åÇ=
~ÑíÉê= ~= êÉÅêìáíãÉåí=ã~åçÉìîêÉ= EojF= ~êÉ= ëÜçïåK=qÜÉ=oj= áë= íÜÉ= ëäçïI= äçïÉê= éêÉëëìêÉ= êÉÅêìáíãÉåí=ã~åçÉìîêÉ=
EpiojFI=ëÜ~ÇÉÇ=ÖêÉó=áå=íÜÉ=ÑáÖìêÉK=qÜÉ=`áåá=êÉéêÉëÉåíë=íÜÉ=Åçãéäá~åÅÉ=ÄÉäçï=~=éçëëáÄäÉ=äçïÉê=áåÑäÉÅíáçå=éçáåí=
~åÇ=ã~ó=ÄÉ=ëÉåëáíáîÉ=íç=êÉÅêìáíãÉåí=çê=Åçää~éëÉ=çÑ=Ççêë~ä=äìåÖ=êÉÖáçåëK==
qÜÉ= `Ñáå= êÉéêÉëÉåíë= íÜÉ= Åçãéäá~åÅÉ= ~ÄçîÉ= ~= éçëëáÄäÉ= ìééÉê= áåÑäÉÅíáçå= éçáåí= ~åÇ= ëÜçìäÇ= ÄÉ= ëÉåëáíáîÉ= íç=
çîÉêáåÑä~íáçåI=ïÜáÅÜ=ïáää=Å~ìëÉ=~=ÇÉÅêÉ~ëÉ=áå=`ÑáåK==
få= íÜÉ= êÉëéçåÇÉêI= ÇìêáåÖ= íÜÉ= ÉåÇ= çÑ= íÜÉ= piojI= íÜÉêÉ= áë= ~= ã~êâÉÇ= áåÅêÉ~ëÉ= áå= é~êíáÅìä~êäó= `áåáI= áåÇáÅ~íáåÖ=
êÉÅêìáíãÉåíK=qÜáë= áåÅêÉ~ëÉ= áë=~ÅÅÉåíì~íÉÇ=ÇìêáåÖ=íÜÉ=É~êäó=é~êí=çÑ= íÜÉ=ÇÉÅêÉãÉåí~ä=mbbm=íêá~äK=kçíÉ=íÜÉ=~Äêìéí=
ÇÉÅêÉ~ëÉ=áå=`áåá=ïÜÉå=mbbm=áë=ÑìêíÜÉê=ÇÉÅêÉ~ëÉÇI=áåÇáÅ~íáåÖ=ÇÉêÉÅêìáíãÉåíK=
få= íÜÉ= åçåJêÉëéçåÇÉêI= îçäìãÉJÇÉéÉåÇÉåí= Åçãéäá~åÅÉ= ~Åíì~ääó= ÇÉÅêÉ~ëÉë= ÇìêáåÖ= íÜÉ= ojI= ïÜáÅÜ= áåÇáÅ~íÉë=
áåÅêÉ~ëÉÇ=ëíêÉëëLëíê~áåK==



= oÉëìäíë= = =
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píìÇópíìÇópíìÇópíìÇó=fff=fff=fff=fff====
=
mçíÉåíá~ääó= êÉÅêìáí~ÄäÉ= äìåÖ=îçäìãÉ= EmoisF=ï~ë=ÇÉíÉêãáåÉÇ=Äó=Öê~éÜáÅ~ä= Éñíê~éçä~íáçå=
~åÇ=íÜÉå=îÉêáÑáÉÇ=Äó=ã~íÜÉã~íáÅ~ä=Éñíê~éçä~íáçåK=mois=Ñçê=íÜÉ=NS=é~íáÉåíë=ï~ë=TUSœRRS=
ãä= Eê~åÖÉ= OOSJORPM= ãäFK= `çêêÉëéçåÇáåÖäóI= moisBI= ïÜáÅÜ= ï~ë= ÇÉÑáåÉÇ= ~ë= mois=
ÉñéêÉëëÉÇ=áå=éÉêÅÉåí~ÖÉ=çÑ=çéÉå=äìåÖ=îçäìãÉI=ï~ë=OSœNNB=Eê~åÖÉ=NNJQTBFK==
qÜÉ=é~íáÉåíë=ïÉêÉ=ÇáîáÇÉÇ=ìëáåÖ=íÜÉ=ãÉÇá~å=î~äìÉ=áåíç=íïç=Öêçìéë=Ó=~=ÜáÖÜ=mois=~åÇ=~=
äçï=mois=ÖêçìéK=få=íÜÉ=ÜáÖÜ=mois=ÖêçìéI=moisB=ï~ë=PRœTB=~åÇ=áå=íÜÉ=äçï=mois=
Öêçìé= NTœSBK= ^í= Ä~ëÉäáåÉ= îÉåíáä~íáçåI= mbbm= SÅãeOlI= Åçãéäá~åÅÉ= E`Åçåî= ~ë= ïÉää= ~ë=
`áåáF=ï~ë=ëáÖåáÑáÅ~åíäó=äçïÉê=áå=íÜÉ=ÜáÖÜ=mois=Öêçìé=íÜ~å=áå=íÜÉ=äçï=mois=ÖêçìéK=cçê=
ÅçåîÉåíáçå~ä=íïçJéçáåí=Åçãéäá~åÅÉI=Ä~ëÉäáåÉ=î~äìÉë=áå=íÜÉ=ÜáÖÜ=mois=Öêçìé=ïÉêÉ=OVœV=
ãäLÅãeOl=Åçãé~êÉÇ= íç= QMœS=ãäLÅãeOl= áå= íÜÉ= äçï=mois=ÖêçìéK= få= íÜÉ= ë~ãÉ=ï~óI=
îçäìãÉJÇÉéÉåÇÉåí= áåáíá~ä= Åçãéäá~åÅÉ= áå= íÜÉ= ÜáÖÜ= mois= ï~ë= PTœNN= ãäLÅãeOlI=
ëáÖåáÑáÅ~åíäó=äçïÉê=íÜ~å=RUœNU=ãäLÅãeOl=áå=íÜÉ=äçï=mois=ÖêçìéK==
=
tÜáäÉ=íÜÉ=lisQM=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=ëÉÅçåÇ=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉ=ï~ë=ëáãáä~ê=áå=íÜÉ=
íïç=ÖêçìéëI=íÜÉêÉ=ï~ë=~=íÉåÇÉåÅó=íçï~êÇë=äçïÉê=ÉåÇJÉñéáê~íçêó=äìåÖ=îçäìãÉ=~í=Ä~ëÉäáåÉ=
áå= íÜÉ=ÜáÖÜ=mois=ÖêçìéK=^ÅÅçêÇáåÖäóI= íÜÉ= Ñê~Åíáçå=çÑ=bbis=~í=Ä~ëÉäáåÉ= áå= êÉä~íáçå= íç=
lisQM=ï~ë= ëáÖåáÑáÅ~åíäó= äçïÉê= áå= íÜÉ= ÜáÖÜ= mois= Öêçìé= Åçãé~êÉÇ= íç= íÜÉ= äçï= mois=
ÖêçìéK= qÜÉ= åìãÄÉê= çÑ= Üçìêë= çÑ= ãÉÅÜ~åáÅ~ä= îÉåíáä~íáçå= éêáçê= íç= íÜÉ= ëíìÇó= ÇáÑÑÉêÉÇ=
ÄÉíïÉÉå= íÜÉ=ÜáÖÜ=mois=ÖêçìéI=ROœOM=ÜçìêëI= ~åÇ= íÜÉ= äçï=mois=ÖêçìéI=PMœNS=Üçìêë=
EéYMKMRFK=
=
m~íáÉåíë= áå=íÜÉ=ÜáÖÜ=mois=Öêçìé=Ü~Ç=~=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=ã~ñáã~ä= áåÅêÉ~ëÉ= áå=bbis=
EHVVœPN= îëK= HSUœNVBI= éYMKMRF= ~ë= ïÉää= ~ë= ÜáÖÜÉê= ã~ñáã~ä= áåÅêÉ~ëÉ= áå= ÅçåîÉåíáçå~ä=
Åçãéäá~åÅÉ=EHQMœNV=îëK=HNOœNSBI=éYMKMNF=ÇìêáåÖ=íÜÉ=ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä=~ÑíÉê=íÜÉ=
îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉI=Åçãé~êÉÇ=íç=é~íáÉåíë=áå=íÜÉ=äçï=mois=ÖêçìéK=páãáä~ê=íêÉåÇë=
ïÉêÉ= çÄëÉêîÉÇ= áå= m~lOLcálO= ê~íáçI= ëÜìåí= ~åÇ= îçäìãÉJÇÉéÉåÇÉåí= áåáíá~ä= Åçãéäá~åÅÉK=
léíáã~ä=mbbm=ï~ë=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=áå=íÜÉ=ÜáÖÜ=mois=Öêçìé=íÜ~å=áå=íÜÉ=äçï=mois=
ÖêçìéI=ïÜÉíÜÉê=ÇÉÑáåÉÇ=Ä~ëÉÇ=çå=Åçãéäá~åÅÉ= Embbm=NOœP=îë=UœO=ÅãeOlI=éYMKMOF=çê=
Ä~ëÉÇ=çå=mois=Embbm=NQœP=îëK=VœO=ÅãeOlI=éYMKMMOF=EcáÖK=VFK=
=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
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=
cáÖìcáÖìcáÖìcáÖìêÉ=VêÉ=VêÉ=VêÉ=VKKKK qóéáÅ~ä=Éñ~ãéäÉë=çÑ=~äîÉçä~ê=mLs=ÅìêîÉë=Ñêçã=çåÉ=é~íáÉåí=ïáíÜ=äçï=éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=îçäìãÉ=
EmoisF=EìééÉê=é~åÉäF=~åÇ=çåÉ=é~íáÉåí=ïáíÜ=ÜáÖÜ=mois=EäçïÉê=é~åÉäFK=_çíÜ=é~åÉäë=Çáëéä~ó=mLs=ÅìêîÉë=~í=Ä~ëÉäáåÉ=
E_iF= ~åÇ= ~ÑíÉê= íÜÉ= îáí~ä= Å~é~Åáíó= ã~åçÉìîêÉ= Esf`jI= áåÇáÅ~íÉÇ= Äó= êÉÇ= ëí~êF= ~í= É~ÅÜ= mbbm= äÉîÉä= ÇìêáåÖ= íÜÉ=
ÇÉÅêÉãÉåí~ä= mbbm= íêá~äK= b~ÅÜ= mLs= ÅìêîÉ= Åçåëáëíë= çÑ= ~= ÄäìÉ= ~åÇ= ~= êÉÇ= é~êíI= íÜÉ= ÄäìÉ= ÄÉáåÖ= íÜÉ= ~Åíì~ä= ÅìêîÉ=
ãÉ~ëìêÉÇI= ~åÇ= íÜÉ= êÉÇ= íÜÉ= Éñíê~éçä~íÉÇ=é~êí=çÑ= íÜÉ= ÅìêîÉK=qÜÉ=Ü~íÅÜÉÇ= äáåÉ= áåÇáÅ~íÉë= íÜÉ= WçéÉå= äìåÖ=îçäìãÉÒ=
ElisQMFK=
få=íÜÉ=é~íáÉåí=ïáíÜ= äçï=moisBI=Öê~éÜáÅ=Éñíê~éçä~íáçå=~í=mbbm=S=Åãe

O
l=EÄÉÑçêÉ=íÜÉ=sf`jF=êÉ~ÅÜÉë=~=éçáåí=

Ñ~áêäó= ÅäçëÉ= íç= íÜÉ=lisQM= áåÇáÅ~íáåÖ= ~=moisB=çÑ= ~êçìåÇ=çåäó=NMBK=^í=mbbm=NSI= ÑçääçïáåÖ= íÜÉ=sf`jI= íÜÉ=
Éñíê~éçä~íÉÇ=mLsJÅìêîÉ=åÉ~êäó=êÉ~ÅÜÉë=íÜÉ=lisQMK=kçíÉ=Üçï=íÜÉ=ÅìêîÉ=áë=ÇÉéêÉëëÉÇ=~í=ÜáÖÜ=mbbmI=áåÇáÅ~íáåÖ=~=
Ñ~ää= áå= Åçãéäá~åÅÉK= aìêáåÖ= ÇÉÅêÉãÉåí~ä= mbbm= íêá~ä= mois= áåÅêÉ~ëÉë= çåäó= ëäáÖÜíäó= ~åÇ= çéíáã~ä= mbbm= E~êêçïF=
çÅÅìêêÉÇ= ~í= UÅãe

O
lK= få= Åçåíê~ëíI= áå= íÜÉ= é~íáÉåí= ïáíÜ= ÜáÖÜ= moisB= íÜÉêÉ= áë= ~= ã~êâÉÇ= ÇÉÅêÉ~ëÉ= áå= mois=

ÑçääçïáåÖ=íÜÉ=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉ=~åÇ=~å=áåÅêÉ~ëÉ=áå=Åçãéäá~åÅÉ=Å~å=ÄÉ=ëÉÉå=~í=ÜáÖÜ=mbbmK=qÜáë=áë=ÑçääçïÉÇ=
Äó= ê~éáÇ=ÇÉêÉÅêìáíãÉåí=~åÇ=~= ä~êÖÉ= áåÅêÉ~ëÉ= áå=mois=ÇìêáåÖ= íÜÉ=ÇÉÅêÉãÉåí~ä=mbbm= íêá~ä= ~äêÉ~Çó=~í= Ñ~áêäó=ÜáÖÜ=
mbbm= äÉîÉäëI=ïáíÜ=çéíáã~ä=mbbm=ÇÉÑáåÉÇ=~ë=NQ=ÅãeOlK=fí= ÅçìäÇ=~äëç=ÄÉ=åçíÉÇ= íÜ~í= íÜÉêÉ= ëÉÉãë=íç=ÄÉ=~= äçïÉê=
áåÑäÉÅíáçå= éçáåí= EifmF= ~í= Ä~ëÉäáåÉ= áå= íÜÉ= ÜáÖÜ= mois= é~íáÉåíK= qÜáë= ifm= Çáë~ééÉ~êë= ~ÑíÉê= íÜÉ= sf`j= Äìí= íÜÉå=
éçëëáÄäó=êÉ~ééÉ~êë=~Ö~áå=~í=mbbm=SÅãe

O
lK==

=
=
=
=
=
=
=
=



= oÉëìäíë= = =
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píìÇópíìÇópíìÇópíìÇó=fs=fs=fs=fs====
====
bbis= ~í= Ä~ëÉäáåÉ= Embbm=S= ÅãeOlF=ï~ë= NMSTœQMO=ãä= ~åÇ= áåÅêÉ~ëÉÇ= Äó= VNSœPNO=ãä=
EZ∆bbisF= ~ÑíÉê= íÜÉ= piojI= ~í= NS= ÅãeOl= Eq~ÄäÉ= NFK=qÜáë=bbis= áåÅêÉ~ëÉ=ï~ë=ã~áåäó=
ëÉÉå=áå=íÜÉ=ãáÇJîÉåíê~ä=êÉÖáçå=EQSœNRBFI=ÑçääçïÉÇ=Äó=íÜÉ=îÉåíê~ä=EOVœNNBFI=ãáÇJÇçêë~ä=
ENVœNSBF=~åÇ=Ççêë~ä=ESœNNBF=êÉÖáçåë=EcáÖK=NMFK==

=

=
cáÖìêÉ=NMcáÖìêÉ=NMcáÖìêÉ=NMcáÖìêÉ=NMKKKK=qÜÉ=ìééÉê=é~åÉä=ëÜçïë=íÜÉ=áåÅêÉ~ëÉ=áå=ÉåÇJÉñéáê~íçêó=äìåÖ=îçäìãÉ=EbbisF=Ñêçã=Ä~ëÉäáåÉ=E_iI=mbbm=
SF=î~äìÉëI=~åÇ=íÜÉ=êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=íÜÉ=bbis=áåÅêÉ~ëÉI=ÇìêáåÖ=íÜÉ=ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä=~í=mbbm=NSI=NQI=
NOI=NMI=U=~åÇ=S=ÅãeOlK=^í=~ää=mbbm=äÉîÉäëI=íÜÉ=áåÅêÉ~ëÉ=áë=Åçãé~êÉÇ=íç=_i=î~äìÉ=~åÇ=áë=ÉñéêÉëëÉÇ=áå=ãäK==
içïÉê=é~åÉä=Çáëéä~óë=êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=íáÇ~ä=îçäìãÉ=EsíFI=ÉñéêÉëëÉÇ=áå=éÉêÅÉåí=çÑ=ïÜçäÉ=íáÇ~ä=îçäìãÉI=~í=_i=
ÄÉÑçêÉ=íÜÉ=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=~åÇ=~í=mbbm=NSI=NQI=NOI=NMI=U=~åÇ=S=Åãe

O
lK==

sÉåíê~ä=EsFI=jáÇJîÉåíê~ä=EjsFI=jáÇJÇçêë~ä=EjaF=~åÇ=açêë~ä=EaF=êÉÖáçåëK=jÉ~å=î~äìÉë=œ=paK=
=

PEEP level,  

cm H2O 

PEEP level,  

cm H2O 
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fêêÉëéÉÅíáîÉ=çÑ=mbbm= äÉîÉäI= íÜÉ= íáÇ~ä= îçäìãÉ=ï~ë=ã~áåäó=ÇáëíêáÄìíÉÇ= íç= íÜÉ=ãáÇJîÉåíê~ä=
êÉÖáçåK=qÜÉêÉ=ï~ë= ÜçïÉîÉê= ~= ÅäÉ~ê= êÉÇáëíêáÄìíáçå= çÑ= Ö~ë= Ñêçã= îÉåíê~ä= íç= Ççêë~ä= êÉÖáçåë=
ïÜÉå= áåÅêÉ~ëáåÖ=mbbmI=ïÜÉêÉ= íÜÉ= ÅÜ~åÖÉë= áå= íÜÉ= îÉåíê~ä= ~åÇ=ãáÇJÇçêë~ä= êÉÖáçåë=ïÉêÉ=
êÉÅáéêçÅ~ä=EéYMKMMNF=EcáÖK=NMFK=qÜÉ=êÉÖáçå~ä=Åçãéäá~åÅÉ=ÇáëíêáÄìíáçå=ï~ë=áå=~ÅÅçêÇ~åÅÉ=
ïáíÜ=êÉÖáçå~ä=íáÇ~ä=îçäìãÉ=ÇáëíêáÄìíáçåK=
=
qÜÉ=Ñê~Åíáçå~ä=êÉÖáçå~ä=áåÅêÉ~ëÉ=áå=bbis=ÄÉíïÉÉå=S=~åÇ=NS=ÅãeOl=ï~ë=ÅçêêÉä~íÉÇ=íç=íÜÉ=
Ñê~Åíáçå~ä=êÉÖáçå~ä=ÅçåîÉåíáçå~ä=Åçãéäá~åÅÉ=~í=Ä~ëÉäáåÉI=oOZMKVNK=
oÉÖáçå~ä= ÇáëíêáÄìíáçå= çÑ= íÜÉ= îçäìãÉJÇÉéÉåÇÉåí= Åçãéäá~åÅÉ= E`áåáI= `ãáÇ= ~åÇ=`ÑáåF= ~í=
Ä~ëÉäáåÉI=mbbm=NS=~åÇ=~í=mbbm=NO=EïÜÉêÉ=`áåáI=ãáÇ=~åÇ=Ñáå=ïÉêÉ=ÜáÖÜÉëíFI=áë=ëÜçïå=áå=
q~ÄäÉ=NK=
=
=
=
=
q~ÄäÉq~ÄäÉq~ÄäÉq~ÄäÉ=N=N=N=N==== = = = = = =
= = däçÄ~ä= sÉåíê~ä= jáÇJîÉåíê~ä= jáÇJÇçêë~ä= açêë~ä=
∆=bbis=EãäF=_i=J[=mbbm=NS= = VNSœPNO= OOPœVT= QRNœOMV= NRRœNOT= SUœSR=
aáëíêáÄK=∆=bbis=EBF==_i=J[=mbbm=NS= = = OVœNN= QSœNR= NVœNS= SœNN=
= = = = = = =
sí=ÇáëíêáÄìíáçå=EBF== _i= = OUœR= QRœU= NUœU= UœR=
= mbbm=NS= = OMœS= QRœNM= OSœNO= NNœT=
= = = = = = =
`áåá=EãäLÅãeOlF= _i= QSœNT= NPœS= NTœU= NMœR= RœP=
= mbbm=NS= SQœPQ= NSœNN= ORœNR= NRœT= UœR=
= mbbm=NO= SVœPQ= NUœNN= OUœNS= NRœT= UœQ=
= = = = = = =
`ãáÇ=EãäLÅãeOlF= _i= QPœNQ= NOœR= NTœT= VœR= SœP=
= mbbm=NS= RNœOR= NNœT= NVœNO= NPœS= UœP=
= mbbm=NO= RUœOU= NQœU= OPœNQ= NQœU= TœP=
= = = = = = =
`Ñáå=EãäLÅãe

O
lF= _i= PTœNP= NMœQ= NQœR= UœR= RœP=

= mbbm=NS= PTœNS= UœQ= NPœU= NMœR= SœO=
= mbbm=NO= QQœOM= NMœT= NSœNM= NNœT= SœO=
= = = = = = =
`Åçåî==EãäLÅãe

O
lF= _i= PRœV= NMœP= NSœR= SœP= PœNO=

= mbbm=NS= PTœNM= TœO= NTœS= VœS= QœO=
= mbbm=NM= QQœNO= NNœP= OOœU= NMœS= QœO=
=
båÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= áåÅêÉ~ëÉ= Ñêçã= Ä~ëÉäáåÉ= íç= mbbm= NS= Åãe

O
lI= éêÉëÉåíÉÇ= ~ë= ~ÄëçäìíÉ= î~äìÉë= ~åÇ=

êÉÖáçå~ä= éÉêÅÉåí~ÖÉ= ÇáëíêáÄìíáçåK= oÉÖáçå~ä= íáÇ~ä= îçäìãÉ= ÇáëíêáÄìíáçå= ~í= Ä~ëÉäáåÉ= ~åÇ= ~í= mbbm= NSK= sçäìãÉJ
ÇÉéÉåÇÉåí= Åçãéäá~åÅÉ= ~åÇ= ÅçåîÉåíáçå~ä= íïçJéçáåí= Åçãéäá~åÅÉ= éêÉëÉåíÉÇ= ~ë= ~ÄëçäìíÉ= î~äìÉë= ~í= Ä~ëÉäáåÉI=

NSÅãeOl=~åÇ=~í=mbbm=äÉîÉä=ïÜÉêÉ=éÉ~â=î~äìÉ=ï~ë=ëÉÉåK==
∆= bbis= Z= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= ÅÜ~åÖÉI= _i= Z= Ä~ëÉäáåÉI= sí= Z= íáÇ~ä= îçäìãÉI=`áåá= Z= îçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉ=~í=RJNRB=çÑ=íáÇ~ä=îçäìãÉI=`ãáÇ=Z=îçäìãÉJÇÉéÉåÇÉåí=Åçãéäá~åÅÉ=~í=QRJRRB=çÑ==íáÇ~ä=îçäìãÉI=`Ñáå=Z=
îçäìãÉJÇÉéÉåÇÉåí=Åçãéäá~åÅÉ=~í=URJVRB=çÑ==íáÇ~ä=îçäìãÉI=`Åçåî=Z=íïçJéçáåí=èì~ëáJëí~íáÅ=Åçãéäá~åÅÉK=
=
=
=
=
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qÜÉêÉ= ï~ë= ~= ëáÖåáÑáÅ~åí= êÉÖáçå~ä= áåíê~íáÇ~ä= Ö~ë= êÉÇáëíêáÄìíáçå= ÇìêáåÖ= íÜÉ= ÅçìêëÉ= çÑ=
áåëéáê~íáçåI= ïÜÉå= éÉêÑçêãáåÖ= íÜÉ= pioj= ~åÇ= áåÅêÉ~ëáåÖ= mbbm= íç= NS= ÅãeOlK= qÜáë=
êÉÇáëíêáÄìíáçå=ï~ë=Ñêçã=íÜÉ=íïç=îÉåíê~ä=íç=íÜÉ=íïç=Ççêë~ä=êÉÖáçåëK=tÜÉå=äçïÉêáåÖ=mbbmI=
íÜáë= êÉÇáëíêáÄìíáçå= ï~ë= ÇáãáåáëÜÉÇI= ~åÇ= Ä~Åâ= ~í= mbbm= S= ÅãeOlI= íÜÉ= êÉÖáçå~ä=
ÇáëíêáÄìíáçå=çÑ=áåíê~íáÇ~ä=Ö~ë=Ü~Ç=êÉíìêåÉÇ=íç=Ä~ëÉäáåÉ=~ééÉ~ê~åÅÉ=EcáÖK=NNF=
=
=

=
cáÖìêÉ= NNcáÖìêÉ= NNcáÖìêÉ= NNcáÖìêÉ= NNKKKK= oÉÖáçå~ä= áåíê~íáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= ~í= Ä~ëÉäáåÉ= E_iF= ~åÇ= ÇìêáåÖ= íÜÉ= ÇÉÅêÉãÉåí~ä= mbbm= íêá~ä= qÜÉ=
áåëéáê~íáçå=áë=ÇáîáÇÉÇ=áåíç=ÉáÖÜí= áëçJîçäìãÉ=ëíÉéë=EñJ~ñáëFK=qÜÉ=ã~áå=é~êí=çÑ=íÜÉ=Ö~ë=áë=ÇáëíêáÄìíÉÇ=ãáÇJîÉåíê~ääó=
íÜêçìÖÜçìí=íÜÉ=ÉåíáêÉ=áåëéáê~íáçåI=~åÇ=äÉ~ëí=Ççêë~ääóK=kçíÉ=Üçï=íÜÉ=îÉåíê~ä=~åÇ=ãáÇJÇçêë~ä=êÉÖáçåë=Ü~îÉ=êÉÅáéêçÅ~ä=
ÅçìêëÉë=~åÇ=áåíÉêëÉÅí=~í=ÇáÑÑÉêÉåí=íáãÉJéçáåíë=ÇìêáåÖ=íÜÉ=áåëéáê~íáçåI=ÇÉéÉåÇáåÖ=çå=mbbm=äÉîÉäK==
sÉåíê~ä=EsFI=jáÇJîÉåíê~ä=EjsFI=jáÇJÇçêë~ä=EjaF=~åÇ=açêë~ä=EaF=êÉÖáçåëK=
=

=
qÜêÉÉ= ÇáÑÑÉêÉåí= áåíê~íáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= é~ííÉêåë= ïÉêÉ= áÇÉåíáÑáÉÇK= få= ëçãÉ= é~íáÉåíëI=
îÉåíê~ä=~åÇ=ãáÇJîÉåíê~ä= áåíê~íáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=ÇÉÅêÉ~ëÉÇ=~åÇ=ãáÇJÇçêë~ä=~åÇ=Ççêë~ä=
áåÅêÉ~ëÉÇ= íÜêçìÖÜçìí= áåëéáê~íáçå= ~í= ~ää= mbbm= äÉîÉäëK= få= çíÜÉê= é~íáÉåíëI= êÉÖáçå~ä=

Regional intratidal gas distribution in 8 iso-volume steps of inspiration 
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ÇáëíêáÄìíáçå= çåäó= ÅÜ~åÖÉÇ= ã~êÖáå~ääó= áêêÉëéÉÅíáîÉ= çÑ= mbbm= äÉîÉäK= ^= íÜáêÇ= é~ííÉêå= ï~ë=
ëÉÉåI= ïÜÉêÉ= îÉåíê~ä= ÇáëíêáÄìíáçå= áåÅêÉ~ëÉÇ= ëìÄëí~åíá~ääó= ~åÇ= ãáÇJÇçêë~ä= ÇÉÅêÉ~ëÉÇ=
ëìÄëí~åíá~ääó=~í=äçï=mbbm=äÉîÉäë=~åÇ=ãçÇÉê~íÉäó=~í=ÜáÖÜ=mbbm=äÉîÉäëK=qÜÉëÉ=é~ííÉêåë=~êÉ=
áääìëíê~íÉÇ=Äó=Éñ~ãéäÉë=Ñêçã=é~íáÉåíë=åìãÄÉê=QI=S=~åÇ=NM=EcáÖK=NO=~åÇ=NPFK=

=
====
====
====
cáÖìêÉ= NOcáÖìêÉ= NOcáÖìêÉ= NOcáÖìêÉ= NOKKKK= oÉÖáçå~ä= áåíê~íáÇ~ä= Ö~ë= EfqsF= ÇáëíêáÄìíáçå= çÑ= ÉáÖÜí= áëçîçäìãÉ= é~êíë= çÑ= áåëéáê~íáçå= EìééÉê= é~åÉäFI=
êÉÖáçå~ä= íáÇ~ä=îçäìãÉ= EsíF=ÇáëíêáÄìíáçå= EìééÉê=ãáÇ=é~åÉäFI= êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ= íÜÉ= áåÅêÉ~ëÉ= áå=bbis= Ñêçã=
Ä~ëÉäáåÉ= E_iF= EäçïÉê=ãáÇ=é~åÉäF=~åÇ=êÉÖáçå~ä=îçäìãÉJÇÉéÉåÇÉåí=Åçãéäá~åÅÉ=~í= äçïÉê=é~êí=çÑ= íÜÉ=ÄêÉ~íÜ=E`áåáF=
EäçïÉê= é~åÉäF= Ñçê= é~íáÉåíë= åìãÄÉê= QI= S= ~åÇ= NMK= rééÉêW= áå= é~íáÉåí= QI= îÉåíê~ä= ~åÇ= ãáÇJîÉåíê~ä= áåíê~íáÇ~ä= Ö~ë=
ÇáëíêáÄìíáçå=ÇÉÅêÉ~ëÉÇ=~åÇ=ãáÇJÇçêë~ä=~åÇ=Ççêë~ä=áåÅêÉ~ëÉÇ=íÜêçìÖÜçìí=áåëéáê~íáçå=~í=~ää=mbbm=äÉîÉäëK=få=é~íáÉåí=
SI= êÉÖáçå~ä=ÇáëíêáÄìíáçå=çåäó= ÅÜ~åÖÉÇ=ã~êÖáå~ääó= áêêÉëéÉÅíáîÉ=çÑ=mbbm= äÉîÉäK= få=é~íáÉåí=NMI= îÉåíê~ä=ÇáëíêáÄìíáçå=
áåÅêÉ~ëÉÇ=ëìÄëí~åíá~ääó=~åÇ=ãáÇJÇçêë~ä=ÇÉÅêÉ~ëÉÇ=ëìÄëí~åíá~ääó=~í=äçï=mbbm=äÉîÉäë=~åÇ=ãçÇÉê~íÉäó=~í=ÜáÖÜ=mbbm=
äÉîÉäëK=rééÉê=ãáÇW=fêêÉëéÉÅíáîÉ=çÑ=fqs=Ö~ë=ÇáëíêáÄìíáçå=é~ííÉêåI=îÉåíê~ä= íáÇ~ä=îçäìãÉ=ÇÉÅêÉ~ëÉÇ=ïÜÉå=áåÅêÉ~ëáåÖ=
mbbm= äÉîÉäK=jáÇJÇçêë~ä= íáÇ~ä= îçäìãÉ= ëÜçïÉÇ= ~= ÅäÉ~ê= áåÅêÉ~ëÉ= áå= é~í= QI= ~=ã~êÖáå~ä= áåÅêÉ~ëÉ= áå= é~íáÉåí= S= ~åÇ= ~=
ãçÇÉê~íÉ=áåÅêÉ~ëÉ=áå=é~íáÉåí=NMK=içïÉê=ãáÇW=_~ëÉäáåÉ=bbis=ï~ë=TNVI=OOOU=~åÇ=VOU=ãi=áå=é~íáÉåí=QI=S=~åÇ=NM=
êÉëéÉÅíáîÉäóK= tÜÉå= mbbm= ï~ë= áåÅêÉ~ëÉÇI ∆bbis= ï~ë= ÇáëíêáÄìíÉÇ= éêÉÑÉêÉåíá~ääó= ãáÇJîÉåíê~ääóI= áå= ~ää= íÜêÉÉ=
é~íáÉåíëK=få=é~íáÉåí=SI=~äëç=íÜÉ=îÉåíê~ä=éçêíáçå=çÑ=∆bbis=áåÅêÉ~ëÉÇ=ëìÄëí~åíá~ääóI=ïÜÉêÉ~ë=áå=é~íáÉåí=Q=~åÇ=NM=íÜÉ=
áåÅêÉ~ëÉ=ï~ë=ãçÇÉê~íÉK=få=é~íáÉåí=SI=íÜÉ=Ççêë~ä=éçêíáçå=çÑ=∆bbis=ÇÉÅêÉ~ëÉÇK=içïÉêW=oÉÖáçå~ä=`áåá=áå=é~íáÉåí=QI=
áåÅêÉ~ëÉÇ=áå=~ää=êÉÖáçåëI=ïáíÜ=éÉ~â=î~äìÉë=çÅÅìêêáåÖ=~êçìåÇ=~=mbbm=äÉîÉä=çÑ=NO=Åã=e

O
lK=qÜÉ=áåÅêÉ~ëÉ=ï~ë=ãçëí=

éêçåçìåÅÉÇ=áå=íÜÉ=ãáÇJîÉåíê~ä=êÉÖáçåK=qÜÉ=ë~ãÉ=é~ííÉêå=ï~ë=ëÉÉå=áå=é~íáÉåí=NMI=Äìí=íÜÉ=êÉëéçåëÉ=ï~ë=äÉëë=ã~êâÉÇ=
íÜ~å=áå=é~íáÉåí=QK=få=Åçåíê~ëíI=é~íáÉåí=S=ëÜçïÉÇ=ÇÉÅêÉ~ëáåÖ=îÉåíê~ä=~åÇ=ãáÇJîÉåíê~ä=`áåáI=áå=êÉëéçåëÉ=íç=áåÅêÉ~ëÉÇ=
mbbmK==
sÉåíê~ä=EsI=ÄäìÉFI=jáÇJîÉåíê~ä=EjsI=éìêéäÉFI=jáÇJÇçêë~ä=EjaI=êÉÇF=~åÇ=açêë~ä=EaI=ÖêÉÉåF=êÉÖáçåëK



= oÉëìäíë= = =
 

 

 33 

 



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=

 34 

cáÖìêÉ= NPcáÖìêÉ= NPcáÖìêÉ= NPcáÖìêÉ= NP= oÉÖáçå~ä= íáÇ~ä= éêÉëëìêÉLîçäìãÉ= ÅìêîÉëI= Çáëéä~óÉÇ= ëí~êíáåÖ= ~í= ÅçêêÉëéçåÇáåÖ= êÉÖáçå~ä=∆bbisK= = qÜÉ=
éêÉëÉåÅÉ=çÑ= äçïÉê= áåÑäÉÅíáçå=éçáåíë= áë= ëÉÉå= áå=~ää= êÉÖáçåë=~í=Ä~ëÉäáåÉ= E_iI=mbbm=S=ÅãeOlF= áå=é~íáÉåí=QK=^í=NS=
Åãe

O
l=íÜÉêÉ= áë=~å=ìééÉê= áåÑäÉÅíáçå=éçáåí= áå= íÜÉ=îÉåíê~ä= êÉÖáçåI=ïÜáÅÜ=Çáë~ééÉ~êë=~í=~=mbbm=NQ=Åãe

O
lK=^í=~=

mbbm=U=ÅãeOlI=íÜÉ=äçïÉê=áåÑäÉÅíáçå=éçáåíë=êÉ~ééÉ~ê=áå=íÜÉ=ãáÇJÇçêë~ä=~åÇ=Ççêë~ä=êÉÖáçåK=få=é~íáÉåí=NMI=ã~áåäó=
íÜÉ=ë~ãÉ=é~ííÉêå=áë=ëÉÉåI=Äìí=íÜÉ=êÉJ~ééÉ~ê~åÅÉ=çÑ=~=äçïÉê=áåÑäÉÅíáçå=éçáåí=áå=íÜÉ=ãáÇJÇçêë~ä=êÉÖáçå=çÅÅìêë=~äêÉ~Çó=
ïÜÉå=mbbm=áë=äçïÉêÉÇ=íç=NQ=Åãe

O
lK=^äëçI=áå=é~íáÉåí=NMI=íÜÉêÉ=áë=~å=ìééÉê=áåÑäÉÅíáçå=éçáåí=îÉåíê~ääó=~åÇ=ãáÇJ

îÉåíê~ääó=~í=~ää=mbbm=äÉîÉäëI=éçëëáÄäó=ïáíÜ= íÜÉ=ÉñÅÉéíáçå= Ñçê=mbbm=NS=ÅãeOlKoÉÖáëíê~íáçåë= Ñêçã=é~íáÉåí=NM=~í=
mbbm=NO=Åãe

O
l=~êÉ=ãáëëáåÖK=sÉåíê~ä=EsFI=jáÇJîÉåíê~ä=EjsFI=jáÇJÇçêë~ä=EjaF=~åÇ=açêë~ä=EaFK=
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aaaafp`rppflkfp`rppflkfp`rppflkfp`rppflk====
=
qÜÉ=ã~áå=ÑáåÇáåÖë=çÑ=íÜáë=íÜÉëáë=~êÉ=íÜÉ=ÑçääçïáåÖW=
=
• bfq= Å~å= ÄÉ= ìëÉÇ= íç= ëìÅÅÉëëÑìääó= ãçåáíçê= ê~éáÇ= äìåÖ= îçäìãÉ= ÅÜ~åÖÉë= ~åÇ= íáíê~íÉ=

mbbm= áå= é~íáÉåíë=ïáíÜ=^ifL^oap= áå= íÜÉ= f`r= ~ë=ïÉää= ~ë= áå= é~íáÉåíë=ïáíÜ=ãçêÄáÇ=
çÄÉëáíó=ìåÇÉêÖçáåÖ=ëìêÖÉêó=áå=ÖÉåÉê~ä=~å~ÉëíÜÉëá~=

=
• ^=éêçäçåÖÉÇ=ãçÇÉê~íÉ=éêÉëëìêÉ=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=êÉëìäíÉÇ=áå=~=ëäáÖÜíäó=ÜáÖÜÉê=

bbis==áåÅêÉ~ëÉ=áå=^if=é~íáÉåíë=Åçãé~êÉÇ=íç=~=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉI=ïáíÜ=bbis=
ãÉ~ëìêÉÇ=~í=mbbm=NS=ÅãeOl=~ÑíÉê=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=

=
• léíáã~ä=mbbm=~åÇ=ÅçêêÉëéçåÇáåÖ=éä~íÉ~ì=éêÉëëìêÉ=ïÉêÉ= ëáÖåáÑáÅ~åíäó= äçïÉê= ~ÑíÉê= ~=

éêçäçåÖÉÇ= ãçÇÉê~íÉ= éêÉëëìêÉ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= íÜ~å= ~ÑíÉê= ~= îáí~ä= Å~é~Åáíó=
ã~åçÉìîêÉI= ïÜÉå= ~ëëÉëëÉÇ= ÇìêáåÖ= ~= ÇÉÅêÉãÉåí~ä= mbbm= íêá~äI= áåÇáÅ~íáåÖ= ãçêÉ=
ÉÑÑÉÅíáîÉ=êÉÅêìáíãÉåí=

=
• sçäìãÉJÇÉéÉåÇÉåí=Åçãéäá~åÅÉI=~åÇ=áíë=áåáíá~äLäçïÉê=é~êí=E`áåáF=áå=é~êíáÅìä~êI=ëÉÉãë=

íç=ÄÉ=ãçêÉ= ëÉåëáíáîÉ= Ñçê=ÇÉíÉÅíáçå=çÑ= äìåÖ=êÉÅêìáíãÉåí= áå=^ifL^oap=é~íáÉåíë= íÜ~å=
ÅçåîÉåíáçå~ä=íïçJéçáåí=Åçãéäá~åÅÉ=

=
• mçíÉåíá~ä= äìåÖ= êÉÅêìáí~Äáäáíó= Å~å= ÄÉ= ~ëëÉëëÉÇ= ìëáåÖ= ~= ê~Çá~íáçåJÑêÉÉ= Éñíê~éçä~íáçå=

ãÉíÜçÇ=áå=ÅçãÄáå~íáçå=ïáíÜ=ÉäÉÅíêáÅ=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=Ñçê=çéÉå=äìåÖ=îçäìãÉ=
ÇÉíÉêãáå~íáçå=

=
• qÜÉêÉ= ï~ë= ~= ä~êÖÉ= î~êá~Äáäáíó= áå= éçíÉåíá~ääó= êÉÅêìáí~ÄäÉ= äìåÖ= îçäìãÉ= ~ãçåÖ= íÜÉ=

^ifL^oap=é~íáÉåíëI=ïÜÉêÉ=é~íáÉåíë=ïáíÜ=ÜáÖÜ=êÉÅêìáí~Äáäáíó=ëÉÉãÉÇ=íç=ÄÉåÉÑáí=Ñêçã=
ÜáÖÜÉê=mbbm=äÉîÉäë=Åçãé~êÉÇ=íç=íÜçëÉ=ïáíÜ=äçï=êÉÅêìáí~Äáäáíó=

=
• ^ÑíÉê= ~= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= ÑçääçïÉÇ= Äó= mbbm= áå= ^ifL^oap= é~íáÉåíëI= íÜÉ=

áåÅêÉ~ëÉ= ëÉÉå= áå= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= ï~ë= ã~áåäó= ÇáëíêáÄìíÉÇ= íç= íÜÉ= åçåJ
ÇÉéÉåÇÉåí=äìåÖ=~êÉ~ëI=ïÜÉêÉ~ë=íÜÉ=íáÇ~ä=îçäìãÉ=Ö~ë=ÇáëíêáÄìíáçå=ï~ë=ëÜáÑíÉÇ=íçï~êÇë=
ãçêÉ=ÇÉéÉåÇÉåí=~êÉ~ë=

=
• fåíê~íáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= ÑçääçïÉÇ= ~= ëáãáä~ê= é~ííÉêåI= ïÜÉêÉ= Ö~ë= ï~ë= Öê~Çì~ääó=

êÉÇáëíêáÄìíÉÇ= Ççêë~ääó= ÇìêáåÖ= áåëéáê~íáçå= ïÜÉå= éêÉëëìêÉ= áåÅêÉ~ëÉÇK= qÜáë=
êÉÇáëíêáÄìíáçå=ï~ë=ã~áåäó=ÑçìåÇ=áå=êÉëéçåÇÉêë=íç=êÉÅêìáíãÉåí=

=
=
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jÉíÜçÇçäçÖáÅ~ä=ÅçåëáÇÉê~íáçåëjÉíÜçÇçäçÖáÅ~ä=ÅçåëáÇÉê~íáçåëjÉíÜçÇçäçÖáÅ~ä=ÅçåëáÇÉê~íáçåëjÉíÜçÇçäçÖáÅ~ä=ÅçåëáÇÉê~íáçåë====

Electric Impedance Tomography 

=
få= íÜáë= íÜÉëáëI= ÉäÉÅíêáÅ= áãéÉÇ~åÅÉ= íçãçÖê~éÜó=ï~ë=ìëÉÇ= íç= ~ëëÉëë= ÅÜ~åÖÉë= áå=ÖäçÄ~ä= ~åÇ=
êÉÖáçå~ä= äìåÖ= îçäìãÉK= mbbm= íáíê~íáçå= áå= píìÇó= f= ï~ë= Ä~ëÉÇ= çå= íÜÉ= ëäçéÉ= çÑ= íÜÉ= ÉåÇJ
Éñéáê~íçêó= bfq= ëáÖå~äI= ïÜÉêÉ= ~= Üçêáòçåí~ä= ÉåÇJÉñéáê~íçêó= íê~ÅáåÖ= ï~ë= áåíÉêéêÉíÉÇ= ~ë= ~=
mbbm= äÉîÉä= ÜáÖÜ= ÉåçìÖÜ= íç= éêÉëÉêîÉ=bbisI=ïÜÉêÉ= ~= ÇÉÅêÉ~ëÉ= áå= ëäçéÉ=ï~ë= ëÉÉå= ~ë= ÇÉJ
êÉÅêìáíãÉåí= ~åÇ= ~å= áåÅêÉ~ëÉ= ~ë= éçëëáÄäÉ= êÉÅêìáíãÉåíK= få= píìÇó= f= ïÉ= ìëÉÇ= íÜÉ= íÉêã=
Wçéíáã~ä=mbbmÒ=Ñçê=íÜÉ=mbbm=ÅÜçëÉå=Ñçê=É~ÅÜ=é~íáÉåíK=^=ãçêÉ=~ééêçéêá~íÉ=íÉêã=ÅçìäÇ=
Ü~îÉ= ÄÉÉå= WÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉJéêÉëÉêîáåÖ= mbbmÒ= ëáåÅÉ= íÜ~í= áë= ~åçíÜÉê=
ÉñéêÉëëáçå=Ñçê=ïÜ~í=áí=ï~ë=íÜ~í=ïÉ=~áãÉÇ=~í=~åÇ=ãÉ~åí=Äó=Wçéíáã~äÒK=
==
tÉ=Ü~îÉ=Å~äáÄê~íÉÇ=íÜÉ=bfq=äìåÖ=îçäìãÉë=~Ö~áåëí=~ÄëçäìíÉ=bbisI=ïÜáÅÜ=ï~ë=ãÉ~ëìêÉÇ=~í=
Ä~ëÉäáåÉ=ìëáåÖ=~=ãçÇáÑáÉÇ=åáíêçÖÉå=ï~ëÜJçìíLï~ëÜJáå=ãÉíÜçÇI=~åÇ=~äëç=~Ö~áåëí=ÇáÑÑÉêÉåí=
âåçïå= íáÇ~ä= îçäìãÉëK=tÉ=Ü~îÉ= ÅÜçëÉå= íç= ÅçåîÉêí= ~ää= áãéÉÇ~åÅÉ= ÅÜ~åÖÉë= E∆wFI= ÖäçÄ~ä=
~åÇ=êÉÖáçå~äI=íç=îçäìãÉ=î~äìÉë=EãäFK=qÜáë=ÅçåîÉêëáçå=áë=íÜìë=Ä~ëÉÇ=çå=~=Å~äáÄê~íáçå=íç=íÜÉ=
∆w= ëáÖå~ä= Ñêçã= ~í= äÉ~ëí= íÜêÉÉ= ÇáÑÑÉêÉåí= íáÇ~ä= îçäìãÉëI= ïÜÉêÉ= ïÉ= ÑçìåÇ= ~= îÉêó= ÖççÇ=
äáåÉ~êáíó= áå= íÜÉ= êÉä~íáçåëÜáé= ÄÉíïÉÉå= ∆w= ~åÇ= ãäK= qÜÉ= bfq= Ü~ë= íÜÉå= ÄÉÉå= ìëÉÇ= íç=
ÇÉíÉêãáåÉ=bbis=~í=ÇáÑÑÉêÉåí=mbbm= äÉîÉäëK=qÜáë=éêçÅÉÇìêÉ= áë= ëìééçêíÉÇ=Äó=íÜÉ= ÑáåÇáåÖë=
Äó=eáåò=~åÇ=ÅçJïçêâÉêëI=ïÜç=Åçãé~êÉÇ=bfq=íç=åáíêçÖÉå=ï~ëÜJçìí=bbis=ãÉ~ëìêÉãÉåíë=
~í= ÇáÑÑÉêÉåí= mbbm= äÉîÉäëI= ~åÇ= ÑçìåÇ= íÜ~í= bfq= êÉäá~Ääó= ãçåáíçêë= äìåÖ= îçäìãÉ= ÅÜ~åÖÉë=
áåÇìÅÉÇ=Äó=Ñçê=Éñ~ãéäÉ=mbbm=ÅÜ~åÖÉë=xNPVzK=få=Åçåíê~ëíI=_áââÉê=Éí=~ä=ÑçìåÇ=çåäó=~=Ñ~áêäó=
ïÉ~âI= ~äíÜçìÖÜ= ëáÖåáÑáÅ~åíI= äáåÉ~ê= êÉä~íáçåëÜáé= ÄÉíïÉÉå= bbis= ÅÜ~åÖÉë= E∆bbisF= ~åÇ=
ÉåÇJÉñéáê~íçêó=áãéÉÇ~åÅÉ=ÅÜ~åÖÉë=E∆bbifF=xNRVzI=ïÜÉêÉÑçêÉ=íÜÉó=èìÉëíáçåÉÇ=íÜÉ=ìëÉ=çÑ=
bfq=íç=~ëëÉëë=bbis=ÅÜ~åÖÉëK=eçïÉîÉêI=_áââÉê=Ü~ë=àìëí=êÉÅÉåíäó=éìÄäáëÜÉÇ=~=ëíìÇó=xUUz=áå=
ïÜáÅÜ=ÜÉ=ÅçåÅäìÇÉë= íÜ~í=ÇìêáåÖ=~=ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä= áå=f`r=é~íáÉåíëI=bfq=ÅäÉ~êäó=
îáëì~äáòÉë=áãéêçîÉãÉåí=~åÇ=äçëë=çÑ=îÉåíáä~íáçå=áå=íÜÉ=áåÇáîáÇì~ä=é~íáÉåíK=^äëçI=áå=~=êÉÅÉåí=
ëíìÇó= xNQOzI=oáÅÜ~êÇ=Éí= ~ä=éÉêÑçêãÉÇ=Åçãé~êáëçåë=ÄÉíïÉÉå=bfq=~åÇ=éçëáíêçå=Éãáëëáçå=
íçãçÖê~éÜó=EmbqF=ïÜÉêÉ=ÄçíÜ=ãÉíÜçÇë=ïÉêÉ=ìëÉÇ=ëáãìäí~åÉçìëäóK=qÜÉó=ÅçåÅäìÇÉÇ=íÜ~í=
îÉåíáä~íáçå= ~åÇ= îçäìãÉ= ïÉêÉ= ~ÅÅìê~íÉäó= ãÉ~ëìêÉÇ= ~í= ~= ïáÇÉ= ê~åÖÉ= çÑ= mbbm= ~åÇ= íáÇ~ä=
îçäìãÉëI=ïÜáÅÜ=ëìééçêíë=íÜÉ=ãÉíÜçÇë=ìëÉÇ=áå=íÜáë=íÜÉëáëK=qÜìëI=bfq=Ü~ë=êÉéÉ~íÉÇäó=ÄÉÉå=
ëÜçïå= íç= ~ÅÅìê~íÉäó= ~ëëÉëë= ê~éáÇ= äìåÖ= îçäìãÉ= ÅÜ~åÖÉë= xNPRINQRINSMzI= ~åÇ= íÜÉ=
ÅçãÄáå~íáçå=ïáíÜ=íÜÉ=ãçÇáÑáÉÇ=åáíêçÖÉå=ï~ëÜJçìí=ãÉíÜçÇ=Ñçê=Å~äáÄê~íáçå=~ééÉ~êë=ëçäáÇK=
vÉíI=áí=ã~ó=ÄÉ=ïáëÉ=íç=êÉÅ~äáÄê~íÉ=íÜÉ=bfq=~í=ÜáÖÜÉê=mbbm=äÉîÉäëK==
=
få= íÜáë= íÜÉëáëI=bfq=ïáíÜ=ãÉ~ëìêÉãÉåíë= áå=çåÉ=ÅêçëëJëÉÅíáçå~ä=éä~åÉ=ï~ë=ìëÉÇK= fí= Å~å=ÄÉ=
ÇÉÄ~íÉÇ= ïÜÉíÜÉê= çê= åçí= íÜÉ= çÄëÉêîÉÇ= ëáåÖäÉ= bfq= ëÅ~åLëáÖå~ä= áë= êÉéêÉëÉåí~íáîÉ= Ñçê= íÜÉ=
ïÜçäÉ=äìåÖëK=få=píìÇó=fI=íÜÉ=íÜáÅâåÉëë=çÑ=íÜÉ=ÅêçëëJëÉÅíáçå~ä=áã~ÖÉ=ï~ë=ëí~íÉÇ=íç=ÄÉ=RJNM=
ÅãI=~=åìãÄÉê=ïÜáÅÜ=ïÉ=Ü~îÉ=ëáåÅÉ=íÜÉå=ÅÜ~åÖÉÇ=íç=ÄÉ=NRJOM=Åã=xNPRINSNzK=qÜáë= áë=~=
ëÅ~å=ïÜáÅÜ=íÜìë= áåÅäìÇÉë=íÜÉ=ã~àçê=é~êí=çÑ= íÜÉ=íÜçê~ñK= få=~ÖêÉÉãÉåí=ïáíÜ=íÜáëI=~= ëíìÇó=
xNQTz=Åçãé~êáåÖ=`q=ëÅ~åë=çÑ=íÜÉ=ïÜçäÉ= äìåÖë=ïáíÜ=íÜÉ=bfq=ëóëíÉã=ìëÉÇ=áå=íÜáë= íÜÉëáëI=
ÑçìåÇ= ~= ÅäçëÉ= ÅçêêÉä~íáçå= ÄÉíïÉÉå= íÜÉ= äìåÖ= îçäìãÉ= ÅÜ~åÖÉë= ÇÉíÉÅíÉÇ= Äó=bfq= ~åÇ=`qK=
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kÉîÉêíÜÉäÉëëI= ~å=bfq= ëíìÇó= áå=ïÜáÅÜ= íÜêÉÉ= ÉäÉÅíêçÇÉ=ÄÉäíë=ïÉêÉ=ìëÉÇ= ëáãìäí~åÉçìëäó= ~í=
ÇáÑÑÉêÉåí= äÉîÉäë= çÑ= íÜÉ= íÜçê~ñI= ëÜçïÉÇ= íÜ~í= Ö~ë= ÇáëíêáÄìíáçå= ÅÜ~åÖÉë= çÅÅìêêÉÇ= ~äëç= áå=
Åê~åáçJÅ~ìÇ~ä=ÇáêÉÅíáçå= xNPUzK=eçïÉîÉêI= áå= ëíìÇáÉë=ïÜÉêÉ= êÉÖáçå~ä=bfq= ëáÖå~ä=Ü~ë=ÄÉÉå=
Åçãé~êÉÇ=íç=ÅçãéìíÉÇ=íçãçÖê~éÜó=xNQRz=~åÇ=pmb`q=ëÅ~ååáåÖ=xNQQzI=ÅçêêÉä~íáçåë=ïáíÜ=
êO=Z=MKVO=Ñçê=íÜÉ=ÇáÑÑÉêÉåí=êÉÖáçåë=Ü~îÉ=ÄÉÉå=çÄí~áåÉÇK=^äëçI=ÇìêáåÖ=~=ëäçï=áåÑä~íáçå=çÑ=Ö~ë=
íç=ÜáÖÜ=éêÉëëìêÉëI=åÉï=êÉÖáçåë=çÑ=íÜÉ=äìåÖ=~êÉ=äáâÉäó=íç=ÄÉ=êÉÅêìáíÉÇ=~åÇ=ÑáääÉÇ=ïáíÜ=Ö~ëK=fÑ=
íÜÉëÉ=êÉÅêìáíÉÇ=êÉÖáçåë=ïÉêÉ=çìíëáÇÉ=íÜÉ=ÅêçëëJëÉÅíáçå~ä=ÑáÉäÇ=ïÜáÅÜ=áë=êÉÖáëíÉêÉÇ=Äó=bfqI=~=
äçïÉê= ∆wLãä= ê~íáç= ~í= ÜáÖÜ= éêÉëëìêÉLîçäìãÉë= ïçìäÇ= ÄÉ= ÉñéÉÅíÉÇ= ~ë= Ö~ë= ÉëÅ~éÉë= íÜÉ=
ãÉ~ëìêÉãÉåí= ÑáÉäÇ= çÑ= íÜÉ=bfqI= ~åÇ= íÜáë= ÇçÉë= åçí= ëÉÉã= íç= ÄÉ= íÜÉ= Å~ëÉ= xNPVINSOzK=qÜáë=
ãáÖÜí= ÄÉ= Éñéä~áåÉÇ= Äó= íÜÉ= áåÜçãçÖÉåÉáíó= çÑ= íÜÉ= äìåÖ= ÄÉáåÖ= ã~áåäó= áå= îÉåíê~äJÇçêë~ä=
ÇáêÉÅíáçå=~åÇ=íç=~=äÉëëÉê=ÉñíÉåí=áå=Åê~åáçJÅ~ìÇ~ä=ÇáêÉÅíáçåK=^éé~êÉåíäóI=íÜÉ=ãÉ~ëìêÉãÉåí=
ÑáÉäÇ=çÑ=íÜÉ=bfq=áë=Ñ~áêäó=êÉéêÉëÉåí~íáîÉ=Ñçê=áåÜçãçÖÉåÉáíáÉë=áå=íÜÉ=îÉåíêçJÇçêë~ä=ÇáêÉÅíáçå=
çÑ=íÜÉ=ïÜçäÉ=äìåÖK==
=
qç= ~îçáÇ= Ä~ëÉäáåÉ= ÇêáÑíI= Å~äáÄê~íáçå= ~Ö~áåëí= âåçïå= ÅÜ~åÖÉë= áå= íáÇ~ä= îçäìãÉ= ï~ë=
éÉêÑçêãÉÇ= ÄçíÜ= ÄÉÑçêÉ= ~åÇ= ~ÑíÉê= ëìêÖÉêó= EpíìÇó= fF= ~åÇ= ÄÉÑçêÉ= ~åÇ= ~ÑíÉê= oj= ~åÇ=
ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä= EpíìÇáÉë= ffI= fff=~åÇ=fsFK=^åÇ=~äíÜçìÖÜ=~=ÅçåëáÇÉê~ÄäÉ=î~êá~íáçå=
ÄÉíïÉÉå= íÜÉ= é~íáÉåíë= ï~ë= ëÉÉåI= íÜÉêÉ= ï~ë= ~= ÅäçëÉ= ~åÇ= ìåÅÜ~åÖÉÇ= äáåÉ~ê= êÉä~íáçåëÜáé=
ÄÉíïÉÉå=íáÇ~ä=îçäìãÉ=ÅÜ~åÖÉë=~åÇ=áãéÉÇ~åÅÉ=ÅÜ~åÖÉë=Ñçê=É~ÅÜ=é~íáÉåí=ÄÉÑçêÉ=~åÇ=~ÑíÉê=
ëìêÖÉêóLojK= ^ë= Ñçê= íÜÉ= bfq= áã~ÖÉI= áí= ÅçìäÇ= ëçãÉíáãÉë= ÄÉ= ÇáëíçêíÉÇ= áå= íÜÉ= ãçêÄáÇäó=
çÄÉëÉ=é~íáÉåíëI=Äìí=íÜÉêÉ=ï~ë=~äï~óë=~=ÖççÇ=ÖäçÄ~ä=bfq=ëáÖå~ä=èì~äáíóI=ïÜáÅÜ=~ÖêÉÉë=ïáíÜ=
êÉëìäíë= Ñêçã= ~= êÉÅÉåí= ëíìÇó= ëÜçïáåÖ= íÜ~í= äìåÖ= îçäìãÉ= ãÉ~ëìêÉãÉåíë= Äó= bfq= ~êÉ=
ìå~ÑÑÉÅíÉÇ=Äó=ÄçÇó=Åçãéçëáíáçå=xNQNzK==
=
qÜÉ=ÖäçÄ~ä=bfq=ÑáÉäÇ=ï~ë=ÇáîáÇÉÇ=áåíç=Ñçìê=êÉÖáçåë=çÑ=áåíÉêÉëí=EolfF=áå=íÜÉ=îÉåíêçJÇçêë~ä=
ÇáêÉÅíáçåI=ïáíÜ=É~ÅÜ=olf=Ü~îáåÖ=íÜÉ=ë~ãÉ=ÜÉáÖÜíLëáòÉK=qÜáë=ï~ë=ÇçåÉ=íç=~ëÅÉêí~áå=Éèì~ä=
ëìéÉêáãéçëÉÇ=éêÉëëìêÉ=ïáíÜáå=É~ÅÜ=olfK=eçïÉîÉêI=íÜÉ=ëé~íá~ä=êÉëçäìíáçå=çÑ=bfq=áë=äçïI=
~åÇ=íÜÉ=íêìÉ=ÜÉáÖÜíLëáòÉ=çÑ=íÜÉ=olfë=ã~ó=åçí=ÄÉ=Éñ~Åíäó=Éèì~äK=cêçã=~=ÖÉçãÉíêáÅ~ä=éçáåí=
çÑ=îáÉïI=íÜÉ=îçäìãÉë=çÑ=íÜÉ=olfë=~êÉ=~Äçìí=OMI=PMI=PM=~åÇ=OMB=çÑ=íÜÉ=íçí~ä=îçäìãÉ=Ñçê=
íÜÉ= îÉåíê~äI=ãáÇJîÉåíê~äI=ãáÇJÇçêë~ä= ~åÇ=Ççêë~ä=olf= êÉëéÉÅíáîÉäóK= cêçã= äççâáåÖ= ~í= íÜÉ=
áã~ÖÉ=çåÉ= Å~å=ÄÉ=ãáëäÉ~Ç= íç=ÄÉäáÉîÉ= íÜ~í=ïÜÉå= íÜÉ=Ççêë~ä= äìåÖ=é~êí= ÅçåëíáíìíÉë= ëìÅÜ=~=
ëã~ää=é~êí=çÑ= áíë=olfI= áí=ïçìäÇ=WÇêçïåÒ=áå=íÜÉ=åçåJäìåÖ=~êÉ~K=qÜáë=ÜçïÉîÉê= áë=åçí=íÜÉ=
Å~ëÉ=ëáåÅÉ=bfq=çåäó=ÇÉíÉÅíë=ÅÜ~åÖÉë=áå=áãéÉÇ~åÅÉI=~åÇ=íÜÉëÉ=çåäó=çÅÅìê=áå=íÜÉ=äìåÖ=é~êí=
çÑ=É~ÅÜ=olfK=

 

Cardiac output and shunt determination  

=
cçê=íÜáë=íÜÉëáëI=ÄçíÜ=áå=íÜÉ=lo=~åÇ=áå=íÜÉ=f`rI=Å~êÇá~Å=çìíéìí=ï~ë=ãÉ~ëìêÉÇ=ìëáåÖ=~å=
çÉëçéÜ~ÖÉ~ä=açééäÉê= íÉÅÜåáèìÉI=ïÜáÅÜ= áë= ~= î~äáÇ~íÉÇ=åçåJáåî~ëáîÉ=ãÉíÜçÇ= xNSPzK=qÜáë=
íÉÅÜåáèìÉ= ãÉ~ëìêÉë= íÜÉ= ÇÉëÅÉåÇáåÖ= ~çêíáÅ= ÄäççÇ= Ñäçï= ~åÇ= ìëÉë= ~å= ~äÖçêáíÜã= Ñçê=
Éëíáã~íáåÖ=íÜÉ=~çêíáÅ=Çá~ãÉíÉê=Ä~ëÉÇ=çå=é~íáÉåí=~ÖÉI=ÜÉáÖÜí=~åÇ=ÄçÇó=ïÉáÖÜí=xNSQJNSSzI=
~åÇ= íÜÉå= íÜÉ=~çêíáÅ=Çá~ãÉíÉê= áë=ìëÉÇ= íç=Å~äÅìä~íÉ= íÜÉ= ëíêçâÉ=îçäìãÉK=qÜÉ=~äÖçêáíÜã=Ñçê=
íÜáë=ÇÉîáÅÉ=áåÅäìÇÉë=ïÉáÖÜíë=çÑ=ìé=íç=NRM=âÖK=aìêáåÖ=éáäçí=ãÉ~ëìêÉãÉåíë=ÄÉÑçêÉ=píìÇó=fI=
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ïÉ=Ü~Ç= ëÉîÉê~ä=é~íáÉåíë=ïÜç=ÉñÅÉÉÇÉÇ= íÜÉ=ã~ñáãìã=ïÉáÖÜíI= ~åÇ=ÅçåëÉèìÉåíäó=ïÉ=Ü~Ç=
ëçãÉ= ÅçåÅÉêå= ~Äçìí= íÜÉ= Å~êÇá~Å= çìíéìí=ãÉ~ëìêÉãÉåíëK= ^ÑíÉê= íÜÉ= éáäçí= ãÉ~ëìêÉãÉåíëI=
~ííÉãéíë=ïÉêÉ=ã~ÇÉ=íç=Ö~íÜÉê=Ñ~Åíë=çå=ïÜ~í=Ü~ééÉåë=ïáíÜ=íÜÉ=~çêíáÅ=Çá~ãÉíÉê=~åÇ=ïáíÜ=
Å~êÇá~Å= çìíéìí= ~ë= ~= é~íáÉåí= Ö~áåë= ïÉáÖÜí= ~åÇ= ÄÉÅçãÉë= ÜÉ~îáäó= çîÉêïÉáÖÜíK= ^äêÉ~Çó= áå=
NVSOI= ^äÉñ~åÇÉê= Éí= ~ä= ÇÉëÅêáÄÉÇ= çÄÉëáíó= íç= ÄÉ= ~ëëçÅá~íÉÇ= ïáíÜ= ÉäÉî~íÉÇ= ÄäççÇ= îçäìãÉI=
Éåä~êÖÉÇ=î~ëÅìä~ê=íêÉÉ=~åÇ=áåÅêÉ~ëÉÇ=Å~êÇá~Å=çìíéìí=xNSTzK=qÜÉ=áåÅêÉ~ëÉ=áå=Å~êÇá~Å=çìíéìí=
áë= Éñéä~áåÉÇ= ã~áåäó= Äó= ~å= áåÅêÉ~ëÉ= áå= ëíêçâÉ= îçäìãÉ= xNSUzK= eçïÉîÉê= Å~êÇá~Å= çìíéìí=
ëÉÉãë= íç= ÄÉ= ÅçêêÉä~íÉÇ= ãçêÉ= íç= Ñ~íJÑêÉÉ= ÄçÇó= ã~ëë= íÜ~å= ~ÇáéçëÉ= íáëëìÉ= xNSVzI= ~åÇ=
~äíÜçìÖÜ= íÜÉêÉ= áë= ~= éçëáíáîÉ= êÉä~íáçåëÜáé= ÄÉíïÉÉå= _jf= ~åÇ= ÄçíÜ= Å~êÇá~Å= çìíéìí= ~åÇ=
ëíêçâÉ=îçäìãÉI=áí=Ü~ë=ÄÉÉå=ëÜçïå=íÜ~í=ïáíÜ=áåÅêÉ~ëáåÖ=_jfI=íÜÉ=ÜáÖÜÉê=íÜÉ=_jf=íÜÉ=äÉëë=
éêçåçìåÅÉÇ= áë= íÜÉ= áåÅêÉ~ëÉ= áå= Å~êÇá~Å=çìíéìí= xNTMzK=qç=ÅÜ~ääÉåÖÉ= íÜÉ= ~äÖçêáíÜã=çÑ= íÜÉ=
çÉëçéÜ~ÖÉ~ä= açééäÉê= éêáçê= íç= íÜÉ= ëíìÇóI= ïÉ= ìëÉÇ= ëÉîÉê~ä= éêçÄÉë= áå= íÜÉ= ë~ãÉ= é~íáÉåíë=
ÇìêáåÖ=ëíÉ~Çó=ëí~íÉ=ÅçåÇáíáçåëI=~åÇ=ÉåíÉêÉÇ=ïÉáÖÜíë=ÅçêêÉëéçåÇáåÖ=íç=_jf=î~äìÉë=çÑ=PPJ
RM=âÖLãOK=qÜáë=ÇáÇ=åçí=~ÑÑÉÅí=íÜÉ=`KlK=î~äìÉë=çÄí~áåÉÇ=ïáíÜ=íÜáë=~äÖçêáíÜãK=tÉ=íÜÉêÉÑçêÉ=
ÇÉÅáÇÉÇ= íç=ÉåíÉê=ïÉáÖÜíë= ÅçêêÉëéçåÇáåÖ= íç=_jf=PM=âÖLãO= Ñçê= ~ää=é~íáÉåíë= áå= íÜÉ= ëíìÇóK=
tÉ=ÅçìäÇ=ãçëí=ÅÉêí~áåäó=Ü~îÉ=ÅÜçëÉå=íç=ÉåíÉê=íÜÉ=íçí~ä=ïÉáÖÜí=çÑ=íÜÉ=é~íáÉåíI=~åÇ=Ñçê=íÜÉ=
é~íáÉåíë=ÉñÅÉÉÇáåÖ=NRM=âÖ=ïÉ=ÅçìäÇ=Ü~îÉ=ÉåíÉêÉÇ=NRM=âÖ=~åÇ=éçëëáÄäó=ÉåÇÉÇ=ìé=ïáíÜ=íÜÉ=
ë~ãÉ= êÉëìäíëK= ^= êÉÅÉåí= ëíìÇó= xNTMz= çÑ= íÜáë= áëëìÉ= ëÜçïÉÇ= íÜ~í= ÄçÇó= Ü~Äáíìë= Ü~ë= äáííäÉ=
ÅäáåáÅ~ä= êÉäÉî~åÅÉ= áå= ÜÉãçÇóå~ãáÅ=ãçåáíçêáåÖI=ïÜÉêÉ= íÜÉ= ÇáÑÑÉêÉåÅÉ= áå= ëíêçâÉ= îçäìãÉ=
ÄÉíïÉÉå=~=åçêã~ä=ïÉáÖÜí=~åÇ=~å=çÄÉëÉ=é~íáÉåí=ï~ë=çåäó=U=ãäK=få=~ÇÇáíáçå=íÜÉ=Çá~ãÉíÉê=
çÑ= íÜÉ= ~çêí~= ÇçÉë=åçí= áåÅêÉ~ëÉ= áå=éêçéçêíáçå= íç=ÄçÇó=ïÉáÖÜí= xNTNzI= Äìí= ÅçêêÉä~íÉë=ïÉää=
ïáíÜ=ÜÉáÖÜí=~åÇ=~ÖÉK=
=
få=íÜáë=íÜÉëáëI=ïÉ=Ü~îÉ=ìëÉÇ=íÜÉ=íÉêã=ëÜìåíI=ïÜáÅÜ=áë=çÑíÉå=ìëÉÇ=áå=íÜáë=ÅçåíÉñíK=eçïÉîÉêI=
ëíêáÅíäó=ëéÉ~âáåÖI=ãÉ~ëìêáåÖ=ëÜìåí=êÉèìáêÉë=~=cálO=çÑ=NKMI=ïÜáÅÜ=ï~ë=åçí=íÜÉ=Å~ëÉ=áå=çìê=
ëíìÇáÉëK=jçêÉ=~ÅÅìê~íÉ=ïçìäÇ=áåëíÉ~Ç=Ü~îÉ=ÄÉÉå=íçI=äáâÉ=áå=píìÇó=ffI=ìëÉ=íÜÉ=íÉêã=îÉåçìë=
~ÇãáñíìêÉK=sÉåçìë= ~ÇãáñíìêÉ=ÇÉåçíÉë= íÜÉ=ÇÉÖêÉÉ=çÑ= ~ÇãáñíìêÉ=çÑ=ãáñÉÇ=îÉåçìë=ÄäççÇ=
ïáíÜ= éìäãçå~êó= ÉåÇJÅ~éáää~êó= ÄäççÇI= ïÜáÅÜ= ïçìäÇ= ÄÉ= åÉÉÇÉÇ= íç= éêçÇìÅÉ= ~= ãÉ~ëìêÉÇ=
mE^J~FlO=ÇáÑÑÉêÉåÅÉK=fí=áë=íÜìë=~=Å~äÅìä~íÉÇI=åçí=åÉÅÉëë~êáäó=ÅçãéäÉíÉäó=áå=~ÖêÉÉãÉåí=ïáíÜ=
íÜÉ=~Åíì~äI=îÉåçìë=~ÇãáñíìêÉ=ïÜáÅÜ=áë=éêÉëÉåíÉÇ=ÜÉêÉK=

=

Extrapolation method for determination of lung recruitability 

=
få= píìÇó= fffI= ~= ÅçãÄáå~íáçå= çÑ= íê~ÅÜÉ~ä= éêÉëëìêÉ=ãÉ~ëìêÉãÉåíë= ~åÇ= bfq= ï~ë= ìëÉÇ= íç=
çÄí~áå=~äîÉçä~ê=mLs=ÅìêîÉë=~åÇ=Éëíáã~íÉë=çÑ=çéÉå=äìåÖ=îçäìãÉ=ÇÉÑáåÉÇ=~ë=íÜÉ=îçäìãÉ=~í=
íÜÉ=ÉåÇ=çÑ=~å=çåÖçáåÖ=oj=~í=éêÉëëìêÉ=QM=ÅãeOlK=få=~ÇÇáíáçåI= Ñçê= íÜÉ= ë~ãÉ=éêÉëëìêÉI=
åçåJêÉÅêìáíÉÇ= Äìí= çéÉå= äìåÖ= îçäìãÉ= ~í= íÜÉ= ÉåÇ= çÑ= ~= åçêã~ä= ÄêÉ~íÜ= ï~ë= ~ëëÉëëÉÇK= qç=
êÉ~ÅÜ=íÜÉ=éêÉëëìêÉ=çÑ=QM=ÅãeOl=Ñçê=~=åçêã~ä=ÄêÉ~íÜI=íÜÉ=ìééÉê=é~êí=çÑ=íÜÉ=mLs=ÅìêîÉ=çÑ=
íÜÉ=ÄêÉ~íÜ=ï~ë=Éñíê~éçä~íÉÇ=ìé=íç= íÜ~í=éêÉëëìêÉ=EcáÖK=RFK=qÜÉ=Éñíê~éçä~íáçåë=ïÉêÉ=ã~ÇÉ=
Öê~éÜáÅ~ääó=Ñçê=~ää=é~íáÉåíë=~åÇ=ïÉêÉ=êÉéÉ~íÉÇ=Ñçê=íÜêÉÉ=ÄêÉ~íÜë=~í=É~ÅÜ=mbbm=äÉîÉäK=qÜÉêÉ=
ï~ë=îÉêó=ÖççÇ=~ÖêÉÉãÉåí=ÄÉíïÉÉå=íÜÉ=íÜêÉÉ=î~äìÉë=çÄí~áåÉÇ=~í=É~ÅÜ=äÉîÉäK=eçïÉîÉêI=íÜÉ=
Öê~éÜáÅ~ä=Éñíê~éçä~íáçå=áë=áãéê~ÅíáÅ~ä=~åÇ=åçí=éçëëáÄäÉ=íç=~ìíçã~íáòÉI=~åÇ=íÜáë=áë=ïÜó=ïÉ=
ä~íÉê=êÉJéÉêÑçêãÉÇ=íÜÉ=Éñíê~éçä~íáçåë=ã~íÜÉã~íáÅ~ääóI=ìëáåÖ=~=äçÖ~êáíÜãáÅ=ãÉíÜçÇK=tÜÉå=
ïÉ=ÇáÇ=íÜáëI=ïÉ=ÑçìåÇ=~=ÅäçëÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=êÉëìäíë=çÄí~áåÉÇ=Äó=íÜÉ=íïç=ãÉíÜçÇëK=



= aáëÅìëëáçå= = =

 39 

qÜÉêÉÑçêÉI= áå= íÜÉ= ÑìíìêÉI= íÜÉ= Éñíê~éçä~íáçå= ëÜçìäÇ=éêçÄ~Ääó=ÄÉ=éÉêÑçêãÉÇ=çåäáåÉ=ìëáåÖ=
~ééêçéêá~íÉ=ëçÑíï~êÉI=éêçîáÇáåÖ=íÜÉ=éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=îçäìãÉ=~í=íÜÉ=ÄÉÇëáÇÉK==
bbis=~í=Ä~ëÉäáåÉ=ï~ë=ÇÉíÉêãáåÉÇ=ìëáåÖ=~=åáíêçÖÉå=ï~ëÜJçìí=ãÉíÜçÇ=xNMQz=~åÇ=bfq=ï~ë=
ìëÉÇ=íç=ãçåáíçê=ÅÜ~åÖÉë= áå= äìåÖ=îçäìãÉK=lìê=Éñíê~éçä~íáçå=ãÉíÜçÇ=Ñçê=ÇÉíÉêãáå~íáçå=
çÑ=éçíÉåíá~ä=äìåÖ=êÉÅêìáí~Äáäáíó=áë=ÜçïÉîÉê=åçí=ÇÉéÉåÇÉåí=çå=bfq=J=çíÜÉê=ãÉíÜçÇë=ÅçìäÇ=
Ü~îÉ= ÄÉÉå= ìëÉÇ= ~ë= ïÉää= Ñçê= îçäìãÉ= ÇÉíÉêãáå~íáçåI= ëìÅÜ= ~ë= ëéáêçãÉíêó= çê= êÉëéáê~íçêó=
áåÇìÅíáîÉ=éäÉíÜóëãçÖê~éÜóK==
=
jçêÉçîÉêI=~=ÑìåÇ~ãÉåí~ä=~ëëìãéíáçå=Ñçê=íÜáë=ãÉíÜçÇ=áë=íÜ~í=~=îçäìãÉ=ÇÉäáîÉêÉÇ=~í=íÜÉ=
ëéÉÉÇ= çÑ= ~= åçêã~ä= êÉëéáê~íçêó= ê~íÉ= ïáää= åçí= êÉÅêìáí= íÜÉ= äìåÖ= Äìí= àìëí= äÉ~Ç= íç= ÑìêíÜÉê=
Éñé~åëáçå=çÑ=~äêÉ~Çó=çéÉå=~äîÉçäáK=qÜáë=~ëëìãéíáçå= áë=Ä~ëÉÇ=çå=íÜÉ= ÑáåÇáåÖë= Ñêçã=h~íò=
~åÇ=ÅçääÉ~ÖìÉëI=ïÜç=ÇÉëÅêáÄÉÇ=íÜ~í=ïÜÉå=áåÅêÉ~ëáåÖ=mbbmI=íÜÉ=êÉëìäíáåÖ=îçäìãÉ=áåÅêÉ~ëÉ=
í~âÉë=íáãÉI=~åÇ=íÜÉ=îçäìãÉ=áåÅêÉ~ëÉ=ÇìêáåÖ=íÜÉ=Ñáêëí=ÄêÉ~íÜ=áë=ÇìÉ=çåäó=íç=Éñé~åëáçå=çÑ=
~äêÉ~Çó= çéÉå= ~äîÉçäáI= ëáåÅÉ= íÜáë= áåÅêÉ~ëÉ= áë= ÇáêÉÅíäó= éêçéçêíáçå~ä= íç= íÜÉ= Éä~ëíáÅáíó= çÑ= íÜÉ=
~äêÉ~Çó= çéÉå= äìåÖ= xNTOzK= qÜÉ= áëëìÉ= çÑ= íáãÉ= Åçåëí~åí= ~åÇ= ëäçïäó= ÇáëíÉåëáÄäÉ= äìåÖ=
Åçãé~êíãÉåíë=Ü~ë=ÄÉÉå=ëíìÇáÉÇ=ÑìêíÜÉê=Äó=cêÉíëÅÜåÉê=Éí=~ä=xNTPzI=~åÇ=ÑìíìêÉ=ëíìÇáÉë=~êÉ=
åÉÉÇÉÇ=íç=ÅçåÑáêã=íÜ~í=~ëëìãéíáçå=EçÑ=çåäó=ÑìêíÜÉê=Éñé~åëáçå=çÑ=çéÉå=~äîÉçäáF=ÄÉÑçêÉ=íÜÉ=
Éñíê~éçä~íáçå=ãÉíÜçÇ=Å~å=ÄÉ=ïáÇÉäó=áåíêçÇìÅÉÇ=áåíç=ìëÉK=
qÜÉ=çéÉå= äìåÖ=éêÉëëìêÉ=çÑ=QM= ÅãeOl=ï~ë= ÅÜçëÉå=Ä~ëÉÇ=çå=ÅçåÅÉêå= Ñçê=é~íáÉåí= ë~ÑÉíó=
ëáåÅÉ= íÜÉêÉ= áë= ~= âåçïå= êáëâ=çÑ= Ä~êçíê~ìã~= ëìÅÜ= ~ë= éåÉìãçíÜçê~ñ= ~ëëçÅá~íÉÇ=ïáíÜ=ÜáÖÜ=
éêÉëëìêÉë= xSNISSISUzK= páãáä~êäóI= çíÜÉê= éêçéçëÉÇ= ãÉíÜçÇë= Ñçê= ÇÉíÉêãáå~íáçå= çÑ= äìåÖ=
êÉÅêìáí~Äáäáíó= Ü~îÉ= ìëÉÇ= íÜÉ= éêÉëëìêÉ= çÑ= QMJQR= ÅãeOl= xTPINNRINTQzK=kÉîÉêíÜÉäÉëëI= íÜÉ=
ãÉíÜçÇ=áë=åçí=äáãáíÉÇ=íç=íÜÉ=éêÉëëìêÉ=çÑ=QM=ÅãeOlI=~åÇ=Å~å=ÄÉ=ìëÉÇ=Ñçê=ÜáÖÜÉê=éêÉëëìêÉë=
~ë=ïÉääK=
=

aÉíÉêãáåáåÖ=äìåÖ=êÉÅêìáí~ÄáäáíóaÉíÉêãáåáåÖ=äìåÖ=êÉÅêìáí~ÄáäáíóaÉíÉêãáåáåÖ=äìåÖ=êÉÅêìáí~ÄáäáíóaÉíÉêãáåáåÖ=äìåÖ=êÉÅêìáí~Äáäáíó====
=
qÜÉ=~Äáäáíó=çÑ= íÜÉ=~äîÉçäá= íç=ÄÉÅçãÉ=~åÇ=êÉã~áå=çéÉå=Å~å=ÄÉ=Å~ääÉÇ= äìåÖ=êÉÅêìáí~ÄáäáíóI=
~åÇ=íç=Ç~íÉ=íÜÉ=î~äìÉ=áå=íÉêãë=çÑ=çìíÅçãÉ=çÑ=äìåÖ=êÉÅêìáíãÉåí=Ü~ë=óÉí=íç=ÄÉ=éêçîÉÇ=xTOzK=
páåÅÉ= íÜÉêÉ= áë= áåÅêÉ~ëáåÖ= ÉîáÇÉåÅÉ= íÜ~í= äìåÖ= êÉÅêìáí~Äáäáíó= áå=^ifL^oap=é~íáÉåíë= î~êáÉë=
ã~êâÉÇäó= ÄÉíïÉÉå= é~íáÉåíë= xTPz= EëìééçêíÉÇ= Äó= ÑáåÇáåÖë= áå= íÜáë= íÜÉëáëFI= áí= Ñçääçïë= íÜ~í=
íÜÉêÉ= áë= ~= åÉÉÇ= Ñçê= ~= ãÉíÜçÇ= ïÜáÅÜ= Å~å= É~ëáäó= ÇáëíáåÖìáëÜ= ÄÉíïÉÉå= é~íáÉåíë= ïÜç= ïáää=
ÄÉåÉÑáíI=Ä~ëÉÇ=çå=áåíÉêãÉÇá~íÉ=ÉåÇéçáåíëI=Ñêçã=~=oj=~ë=ïÉää=~ë=é~íáÉåíë=Ñçê=ïÜçã=ojë=
ãáÖÜí=ÉîÉå=ÄÉ=Ü~êãÑìäK=^=`q=ãÉíÜçÇ=Ñçê=ÇÉíÉêãáå~íáçå=çÑ=äìåÖ=êÉÅêìáí~Äáäáíó=Ü~ë=ÄÉÉå=
ÇÉëÅêáÄÉÇ=Äó=d~ííáåçåá= Éí= ~ä= xTPzI=Äìí= áë=åçí=ìëÉÑìä= áå= ÉîÉêóÇ~ó=ÅäáåáÅ~ä=ïçêâ=çê=~í= íÜÉ=
ÄÉÇëáÇÉI=áåëíÉ~Ç=ê~íÜÉê=~ë=~=ëí~åÇ~êÇ=çê=êÉÑÉêÉåÅÉ=ãÉíÜçÇ=Ñçê=êÉëÉ~êÅÜ=éìêéçëÉëK=få=çíÜÉê=
ëíìÇáÉë= áå= ^oap= é~íáÉåíë= ïÜÉêÉ= ~= ëäçï= áåÑä~íáçåJÇÉÑä~íáçå= mLs= äççé= ãÉíÜçÇ= ï~ë=
éÉêÑçêãÉÇI=íÜÉ=ëÜ~éÉ=çÑ=íÜÉ=áåÑä~íáçå=äáãÄ=çÑ=íÜÉ=mLs=ÅìêîÉ=Ü~ë=ÄÉÉå=ÑçìåÇ=íç=ÅçêêÉä~íÉ=
ïáíÜ= ÇÉÖêÉÉ= çÑ= êÉÅêìáí~Äáäáíó= xNTRINTSzK=^= äçïÉê= áåÑäÉÅíáçå= éçáåí= íçÖÉíÜÉê=ïáíÜ= ~= ëíÉÉé=
ëäçéÉ= çÑ= íÜáë= ÅìêîÉ= ëÉÉãÉÇ= íç= ÇÉåçíÉ= ÜáÖÜ= êÉÅêìáí~ÄáäáíóI= ~äíÜçìÖÜ= íÜÉêÉ= áë= ÅçåÅÉêå=
êÉÖ~êÇáåÖ= íÜÉ= áåÑçêã~íáçå= Ñêçã= íÜÉ= áåëéáê~íçêó= äáãÄ= xNTTz= ~ë= ïÉää= ~ë= ìåÅÉêí~áåíáÉë= çå=
Üçï= íç= éÉêÑçêã= íÜÉ= ãÉ~ëìêÉãÉåíë= xNTUzK= qÜÉ= íÉÅÜåáèìÉ= ï~ë= ãçÇáÑáÉÇ= Äó= hçÉÑçÉÇJ
káÉäëÉå=~åÇ=ÅçJïçêâÉêëI=ïÜç=ãÉ~ëìêÉÇ= íÜÉ=îçäìãÉ=ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå= íÜÉ= áåëéáê~íçêó=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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~åÇ=Éñéáê~íçêó= äáãÄë=çÑ=~=mLs= äççé= EÜóëíÉêÉëáëF= xNNRz=~åÇ= ÑçìåÇ=~=ÅçêêÉä~íáçå=ÄÉíïÉÉå=
~ãçìåí=çÑ=ÜóëíÉêÉëáë=~åÇ=äìåÖ=êÉÅêìáí~Äáäáíó=áå=~å=ÉñéÉêáãÉåí~ä=éçêÅáåÉ=ãçÇÉäK=páãáä~êäó=
~åÇ= àìëí= êÉÅÉåíäóI=aÉãçêó=~åÇ=ÅçääÉ~ÖìÉë=ÇÉëÅêáÄÉÇ= íÜ~í= íÜÉ=ÜóëíÉêÉëáë=çÑ= ~=èì~ëáJëí~íáÅ=
mLs= ÅìêîÉ= ÅçìäÇ= ÄÉ= ìëÉÇ= íç= ~ëëÉëë= äìåÖ= êÉÅêìáí~Äáäáíó= xNTQz= áå= ^oap= é~íáÉåíëK= qÜÉëÉ=
ãÉíÜçÇë=~ää=áåÅäìÇÉ=îÉåíáä~íáçå=éÉêáçÇë=~í=òÉêç=mbbm=EwbbmF=íç=çÄí~áå=íÜÉ=åÉÅÉëë~êó=mLs=
ÅìêîÉëK=wbbm=áë=ëáåÅÉ=äçåÖ=âåçïå=íç=Å~ìëÉ=äìåÖ=Åçää~éëÉ=~åÇ=ëìÄëÉèìÉåí=Üóéçñá~=xNTVzI=
ïÜÉêÉÑçêÉ=íÜÉëÉ=ãÉíÜçÇë=ãáÖÜí=åçí=ÄÉ=ëìáí~ÄäÉ=áå=~ää=é~íáÉåíëK=
==
qÜÉ= ãÉíÜçÇ= ÇÉëÅêáÄÉÇ= áå= píìÇó= fff= Ñçê= ÇÉíÉêãáå~íáçå= çÑ= éçíÉåíá~ääó= êÉÅêìáí~ÄäÉ= äìåÖ=
îçäìãÉ=áåÅäìÇÉë=~=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=ìé=íç=~=éêÉëëìêÉ=çÑ=QM=ÅãeOlK=qÜáë=éêÉëëìêÉ=
ï~ë= ~äëç= ìëÉÇ= áå= íÜÉ= ãÉíÜçÇë= àìëí= ÇÉëÅêáÄÉÇ= ìëáåÖ= ÜóëíÉêÉëáëI= Äìí= áå= íÜÉ= `q=ãÉíÜçÇ=
ÇÉëÅêáÄÉÇ=Äó=d~ííáåçåáI=QR=ÅãeOl=ï~ë=ìëÉÇK=lìê=ãÉíÜçÇ=ÜçïÉîÉê=ÇçÉë=åçí=áå=~åó=ï~ó=
áåíÉêêìéí= çåÖçáåÖ= îÉåíáä~íáçåI= ïÜáÅÜ= Å~å= ÄÉ= ã~áåí~áåÉÇ= ~í= ëÉííáåÖë= êÉäÉî~åí= íç= íÜÉ=
îÉåíáä~íçêó=íÜÉê~éóK==
=
mêÉîáçìë= ëíìÇáÉë= xTPzI= ~åÇ= ~äëç= çìê= ëíìÇóI= Ü~îÉ= ~ëëÉëëÉÇ= êÉÅêìáí~Äáäáíó= áå= ~å= ìåëÉäÉÅíÉÇ=
Öêçìé=çÑ=^ifL^oap=é~íáÉåíëK=eçïÉîÉêI= êÉÅÉåí= ëíìÇáÉë= ëìÖÖÉëí= íÜ~í= íÜÉêÉ=ã~ó=ÄÉ= ä~êÖÉ=
ÇáÑÑÉêÉåÅÉë=áå=äìåÖ=~åÇ=ÅÜÉëí=ï~ää=Åçãéäá~åÅÉ=ÄÉíïÉÉå=é~íáÉåíëK=q~äãçê=~åÇ=ÅçJïçêâÉêë=
ëÜçïÉÇ=xTVzI=íÜ~í=áå=é~íáÉåíë=ïáíÜ=ÜáÖÜ=ÅÜÉëí=ï~ää=Éä~ëí~åÅÉI=~=ÜáÖÜÉê=mbbm=ï~ë=åÉÉÇÉÇ=
íç=~îçáÇ= äìåÖ=Åçää~éëÉ=~í=ÉåÇJÉñéáê~íáçåK= fí=ïçìäÇ=ÄÉ= áåíÉêÉëíáåÖ= áå= íÜÉ= ÑìíìêÉ= íç= ëíìÇó=
äìåÖ= êÉÅêìáí~Äáäáíó=ìëáåÖ=çìê=ãÉíÜçÇI=çê=`qI= íçÖÉíÜÉê=ïáíÜ=ãÉ~ëìêÉãÉåíë=çÑ= äìåÖ=~åÇ=
ÅÜÉëí=ï~ää=Éä~ëí~åÅÉI=íç=ÇÉíÉêãáåÉ=~=éçëëáÄäÉ=ÅçååÉÅíáçå=ÄÉíïÉÉå=íÜÉ=Å~ìëÉ=çÑ=^ifL^oap=
~åÇ=êÉÅêìáí~ÄáäáíóK=
=

léíáã~ä=mbbmléíáã~ä=mbbmléíáã~ä=mbbmléíáã~ä=mbbm====
=
qÜÉ=d~ííáåçåá= ëíìÇó=xTPzI= áå=ïÜáÅÜ=`q=ï~ë=ìëÉÇI= ëÜçïÉÇ=íÜÉ= áãéçêí~åÅÉ=çÑ=âåçïáåÖ=
íÜÉ=äìåÖ=êÉÅêìáí~Äáäáíó=áå=~=é~íáÉåíI=áå=çêÇÉê=íç=áåÇáîáÇì~ääó=ëÉí=mbbm=~í=íÜÉ=~ééêçéêá~íÉ=
äÉîÉäK= páãáä~ê= êÉëìäíë= ïÉêÉ= ÑçìåÇ= áå= çìê= ëíìÇóI= ïÜÉêÉ= é~íáÉåíë= ïáíÜ= ÜáÖÜ= êÉÅêìáí~Äáäáíó=
ïÉêÉ=ÑçìåÇ=íç=ÄÉåÉÑáí=Ñêçã=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=mbbm=äÉîÉäëI=Åçãé~êÉÇ=íç=é~íáÉåíë=ïáíÜ=
äçï=éçíÉåíá~ääó=êÉÅêìáí~ÄäÉ=äìåÖ=îçäìãÉK=táíÜ=íÜáë=áå=ãáåÇI=çåÉ=Å~ååçí=ÜÉäé=Äìí=ëìëéÉÅí=
íÜ~í=íÜÉ=êÉëìäíë=çÑ=íÜÉ=íïç=ä~êÖÉ=ê~åÇçãáòÉÇ=ÅçåíêçääÉÇ=ëíìÇáÉë=çå=mbbm=xURIUSz=ïçìäÇ=
Ü~îÉ=ÄÉÉå=ÇáÑÑÉêÉåí= áÑ=mbbm=Ü~Ç=ÄÉÉå=ëÉí=çå= íÜÉ=Ä~ëáë=çÑ= êÉÅêìáí~Äáäáíó= Ñçê=É~ÅÜ=é~íáÉåí=
ê~íÜÉê=íÜ~å=àìëí=ìëáåÖ=íÜÉ=ë~ãÉ=î~äìÉë=EÜáÖÜ=îëK=äçïF=Ñçê=ÉîÉêóçåÉK=låÉ=Å~å=ëéÉÅìä~íÉ=íÜ~í=
íÜÉó=ãáÖÜí=íÜÉå=Ü~îÉ=ëÜçïå=~=éçëáíáîÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=çìíÅçãÉ=~åÇ=mbbm=Ñçê=íÜçëÉ=
é~íáÉåíë= ïÜç= Ü~Ç= ~= ÜáÖÜ= êÉÅêìáí~Äáäáíó= ~åÇ= ~= åÉÉÇ= Ñçê= ÜáÖÜÉê= mbbmI= ~ÅÅçêÇáåÖ= íç= çìê=
ãÉíÜçÇ=~ë=ïÉää=~ë=d~ííáåçåá…ëK=
=
få=íÜáë=íÜÉëáëI=ïÉ=Ü~îÉ=ìëÉÇ=íïç=ÇáÑÑÉêÉåí=ãÉíÜçÇë=Ñçê=~ëëÉëëáåÖ=íÜÉ=ÄÉëí=áåÇáîáÇì~ä=mbbm=
äÉîÉäK=få=píìÇó=fI=~ë=ÇáëÅìëëÉÇ=áå=íÜÉ=~ÄçîÉ=ëÉÅíáçå=çå=ãÉíÜçÇçäçÖóI=ïÉ=ìëÉÇ=bfq=íç=ëÉí=
mbbm= áå= ãçêÄáÇäó= çÄÉëÉ= é~íáÉåíë= ~í= íÜÉ= ÄÉÖáååáåÖ= çÑ= ÖÉåÉê~ä= ~å~ÉëíÜÉëá~I= ~áãáåÖ= ~í=
ã~áåí~áåáåÖ= bbis= íÜêçìÖÜçìí= íÜÉ= ïÜçäÉ= éÉêáçéÉê~íáîÉ= éÉêáçÇK= qÜÉ= bfqJÄ~ëÉÇ=
áåÇáîáÇì~ä= mbbm= ï~ë= âÉéí= ìåÅÜ~åÖÉÇ= ÇìêáåÖ= íÜÉ= ÉåíáêÉ= ~å~ÉëíÜÉëá~= ~åÇ= êÉëìäíÉÇ= áå= ~=
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ëäáÖÜí= áåÅêÉ~ëÉ= áå= bbisK= líÜÉêë= Ü~îÉ= ìëÉÇ= bfq= Ñçê= ÇÉíÉêãáå~íáçå= çÑ= çéíáã~ä= mbbmX=
wÜ~ç= ~åÇ= ÅçJïçêâÉêë= ìëÉÇ= bfq= íç= ÇÉÑáåÉ= ~åÇ= ëÉí= mbbm= ~ÅÅçêÇáåÖ= íç= îÉåíáä~íáçå=
ÜçãçÖÉåÉáíó= xNUMz= ~åÇ= íÜÉó= ÑçìåÇ= íÜ~í= çéíáã~ä= mbbm= ï~ë= ëáãáä~ê= ~ë= ïÜÉå= ìëáåÖ=
Çóå~ãáÅ= Eèì~ëáJëí~íáÅI= ë~ãÉ= ~ë= áå= íÜáë= íÜÉëáëF= Åçãéäá~åÅÉ= çê= íÜÉ= îçäìãÉJÇÉéÉåÇÉåí=
Åçãéäá~åÅÉ=ÅìêîÉ=çÄí~áåÉÇ=Äó=íÜÉ=pif`b=ãÉíÜçÇK==
=
få=íÜÉ=^ifL^oap=é~íáÉåíë=çÑ= íÜáë= íÜÉëáëI=~=ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä=ï~ë=éÉêÑçêãÉÇ=éçëí=
ojI= ëí~êíáåÖ= Ñêçã= NS= ÅãeOl=ïáíÜ= ÇÉÅêÉ~ëáåÖ= mbbm= áå= ëíÉéë= çÑ= O= ÅãeOl= Ççïå= íç=
Ä~ëÉäáåÉ=mbbm=çÑ= S= ÅãeOlK=^= îÉêó= ëáãáä~ê=ÇÉÅêÉãÉåí~ä=mbbm= íêá~ä=ï~ë= éÉêÑçêãÉÇ=Äó=
dáêÖáë= Éí= ~äKI= ~äëç=ïáíÜ= íÜÉ= ~ííÉãéí= íç= ÇÉíÉêãáåÉ= çéíáã~ä= mbbm=Ä~ëÉÇ= çå= çñóÖÉå~íáçå=
xVQz= ïÜÉêÉ= çéíáã~ä= mbbm= ï~ë= áÇÉåíáÑáÉÇ= O= ÅãeOl= ~ÄçîÉ= íÜÉ= äÉîÉä= ïÜÉêÉ= ~êíÉêá~ä=
ë~íìê~íáçå=ÇÉÅêÉ~ëÉÇ=ÄÉäçï=VMBK=få=píìÇó=ff=Ñçê=íÜáë=íÜÉëáëI=ïÉ=~å~äóòÉÇ=ëÉîÉê~ä=ÇáÑÑÉêÉåí=
é~ê~ãÉíÉêë= Ñçê= çéíáã~ä= mbbm= ëÉííáåÖI= áåÅäìÇáåÖ= m~lOLcálOI= ëÜìåíI= bbis= áåÅêÉ~ëÉI=
ÅçåîÉåíáçå~ä= íïçJéçáåí= Åçãéäá~åÅÉ= ~åÇ= Çóå~ãáÅ= îçäìãÉJÇÉéÉåÇÉåí= Åçãéäá~åÅÉK= få=
píìÇó= fffI=ïÉ=~äëç= ~ëëÉëëÉÇ=çéíáã~ä=mbbm=Ä~ëÉÇ=çå= äìåÖ= êÉÅêìáí~ÄáäáíóI= ëìÅÜ= íÜ~í=ïÜÉå=
íÜÉêÉ= ï~ë= ~å= áåÅêÉ~ëÉ= áå= éçíÉåíá~ääó= êÉÅêìáí~ÄäÉ= äìåÖ= îçäìãÉ= íç= ãçêÉ= íÜ~å= NMBI= íÜÉ=
mbbm=äÉîÉä=ÄÉÑçêÉ=íÜáë=áåÅêÉ~ëÉ=ï~ë=ÇÉÑáåÉÇ=~ë=çéíáã~äK==
=
tÜÉå=~å~äóòáåÖ=çìê=êÉëìäíë=Ñêçã=píìÇó=ffI=ïÉ=ÑçìåÇ=íÜ~í=áÑ=mbbm=Ü~Ç=ÄÉÉå=ëÉí=Ä~ëÉÇ=çå=
ã~ñáãìã= bbis= áåÅêÉ~ëÉI= ~ää= é~íáÉåíë= ïçìäÇ= Ü~îÉ= åÉÉÇÉÇ= mbbm= NS= ÅãeOlI= ïÜáÅÜ=
ÜçïÉîÉê=ÇçÉë=åçí=ëÉÉã=êÉ~ëçå~ÄäÉK=qÜáë=áåÇáÅ~íÉë=íÜ~í=íÜ~í=ã~ñáãìã=bbis=áåÅêÉ~ëÉ=áë=
åçí=~å=~ééêçéêá~íÉ=é~ê~ãÉíÉê= áå=ëÉííáåÖ=mbbmK=tÜÉå=Åçãé~êáåÖ=íÜÉ=çíÜÉê=é~ê~ãÉíÉêëI=
íÜÉëÉ= é~ê~ãÉíÉêë= Éëíáã~íÉÇ= çéíáã~ä= mbbm= íç= Ñ~áêäó= íÜÉ= ë~ãÉ= î~äìÉëI= ÉñÅÉéí= Ñçê=
ÅçåîÉåíáçå~ä= íïçJéçáåí= Åçãéäá~åÅÉ= ïÜáÅÜ= Ö~îÉ= äçïÉê= î~äìÉë= Ñçê= çéíáã~ä= mbbmK=
fåíÉêÉëíáåÖäóI=ïÉ=ÑçìåÇ=íÜ~í=çéíáã~ä=mbbm=~ÑíÉê=íÜÉ=ëäçï=ãçÇÉê~íÉ=éêÉëëìêÉ=êÉÅêìáíãÉåí=
ã~åçÉìîêÉ= ï~ë= ëáÖåáÑáÅ~åíäó= äçïÉê= íÜ~å= çéíáã~ä= mbbm= ~ÑíÉê= íÜÉ= îáí~ä= Å~é~Åáíó=
ã~åçÉìîêÉI=êÉÖ~êÇäÉëë=çÑ=ïÜáÅÜ=é~ê~ãÉíÉê=çéíáã~ä=mbbm=ï~ë=Ä~ëÉÇ=çå=EÉñÅÉéí=Ñçê=bbis=
áåÅêÉ~ëÉFK= qÜÉ= ÇáÑÑÉêÉåÅÉ=ï~ë= ~êçìåÇ= O= ÅãeOl=ïÜáÅÜ=ã~ó= ÄÉ= çÑ= ÅäáåáÅ~ä= áãéçêí~åÅÉI=
éêçãçíáåÖ= íÜÉ=ìëÉ=çÑ= ~= äçåÖ=Çìê~íáçå= äçïÉê=éêÉëëìêÉ=ã~åçÉìîêÉK=qÜÉ=~Çî~åí~ÖÉë= Ñêçã=
ìëáåÖ= ~= ëäçï=ãçÇÉê~íÉ=éêÉëëìêÉ= êÉÅêìáíãÉåí=ã~åçÉìîêÉ=Ü~îÉ=éêÉîáçìëäó=ÄÉÉå=éêçéçëÉÇ=
Äó= lÇÉåëíÉÇí= Éí= ~ä= xTTz= ~åÇ= oòÉòáåëâá= Éí= ~ä= xNUNzK= = lÇÉåëíÉÇí= Éí= ~ä= ëÜçïÉÇ= áå= ~å=
ÉñéÉêáãÉåí~ä=^if=ãçÇÉä=áå=éáÖI=íÜ~í=~=éêçäçåÖÉÇ=ãçÇÉê~íÉ=éêÉëëìêÉ=oj=êÉëìäíÉÇ=áå=ãçêÉ=
éêçåçìåÅÉÇ= áãéêçîÉãÉåí= áå= çñóÖÉå~íáçåI= ëÜìåí= ~åÇ= Åçãéäá~åÅÉ= Åçãé~êÉÇ= íç= ~= îáí~ä=
Å~é~Åáíó=ã~åçÉìîêÉI=~åÇ=ïáíÜ=äÉëë=ÅáêÅìä~íçêó=ÇÉéêÉëëáçåK=oòÉòáåëâá=Éí=~ä=ìëÉÇ=~=ê~í=^if=
ãçÇÉä= ~åÇ= áåíÉêÉëíáåÖäó= ëÜçïÉÇ= åçí= çåäó= ÄÉííÉê= êÉëìäíë= çå= Ö~ë= ÉñÅÜ~åÖÉ= ~åÇ= äìåÖ=
ãÉÅÜ~åáÅë=ïáíÜ=íÜÉáê=éêçäçåÖÉÇ=êÉÅêìáíãÉåí=éêçÅÉÇìêÉI=Äìí=~äëç=~=êÉÇìÅÉÇ=~Åíáî~íáçå=çÑ=
áåÑä~ãã~íçêó= ãÉÇá~íçêëI= Ñ~îçìê~ÄäÉ= ãok^= ÉñéêÉëëáçå= ~åÇ= äÉëë= ~éçéíçëáë= çÑ= äìåÖ=
ÉéáíÜÉäá~ä=ÅÉääë=ïÜÉå=ìëáåÖ=~=éêçäçåÖÉÇ=êÉÅêìáíãÉåí=ã~åçÉìîêÉK=tÜÉå=íÜÉó=ëíìÇáÉÇ=íÜÉ=
ÉÑÑÉÅíë=çå=Çáëí~ä=çêÖ~åëI=åç=ÇáÑÑÉêÉåÅÉë=ïÉêÉ=ëÉÉå=ÄÉíïÉÉå=ojëI=Äìí=íÜÉêÉ=ï~ë=çåäó=çåÉ=
Üçìê= ÑçääçïJìéI= ëç= éçëëáÄäÉ= ä~íÉê= ÉÑÑÉÅíë= ãáÖÜí= Ü~îÉ= ÖçåÉ= ìåçÄëÉêîÉÇK= tÜ~í= ~êÉ= íÜÉ=
áãéäáÅ~íáçåë=çÑ=íÜÉëÉ=ÑáåÇáåÖë=íçÖÉíÜÉê=ïáíÜ=íÜÉ=ÑáåÇáåÖë=áå=íÜáë=íÜÉëáë\=få=íÜÉ=åÉñí=éÜ~ëÉI=
~=ëíìÇó=ëÜçìäÇ=ÄÉ=ÇÉëáÖåÉÇ=ïÜÉêÉ=ÅçåîÉåíáçå~ä=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉ=áë=Åçãé~êÉÇ=íç=
çìê=éêçäçåÖÉÇ=ãçÇÉê~íÉ=éêÉëëìêÉ=ãÉíÜçÇI=ïáíÜ=êÉëéÉÅí=íç=áåÑä~ãã~íçêó=ãÉÇá~íçêëI=åçí=
áå= ~å= ÉñéÉêáãÉåí~ä= ãçÇÉäI= Äìí= áå= ^ifL^oap= é~íáÉåíëK= qÜÉ= éêçäçåÖÉÇ= äçïÉê= éêÉëëìêÉ=
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ãÉíÜçÇ=Ñçê=êÉÅêìáíãÉåí=áë=íêìäó=äìåÖ=éêçíÉÅíáîÉI=~åÇ=íÜáë=ÅçìäÇ=ÄÉ=é~êí=çÑ=íÜÉ=Éñéä~å~íáçå=
Ñçê=áíë=ÄÉííÉê=ÅäáåáÅ~ä=êÉëìäíëK==
=
oÉëéáê~íçêó= ãÉÅÜ~åáÅë= ~êÉ= ÅçåëáÇÉêÉÇ= ~= ÄÉííÉê= ëìêêçÖ~íÉ= Ñçê= ~ëëÉëëãÉåí= çÑ= äìåÖ=
êÉÅêìáíãÉåí=Åçãé~êÉÇ=íç=Ö~ë=ÉñÅÜ~åÖÉ=î~êá~íáçåë=xUTzK=få=píìÇó=ff=ïÉ=ëÜçïÉÇ=íÜ~í= íÜÉ=
ÉåÇJÉñéáê~íçêó= éêÉëëìêÉ= åÉÉÇÉÇ= Ñçê= ëí~Äáäáò~íáçå= çÑ= íÜÉ= äìåÖ= ~ÑíÉê= ~= êÉÅêìáíãÉåí=
ã~åçÉìîêÉ= ï~ë= äçïÉê= Ä~ëÉÇ= çå= äìåÖ= ãÉÅÜ~åáÅ= é~ê~ãÉíÉêë= íÜ~å= çå= Ö~ë= ÉñÅÜ~åÖÉ=
é~ê~ãÉíÉêëK=páåÅÉ=íÜÉ=é~íáÉåíë=áå=çìê=ëíìÇó=~ää=Ü~Ç=~êíÉêá~ä=çñóÖÉå=ë~íìê~íáçå=~ÄçîÉ=VMB=
~åÇ=íÜìë=ïÉêÉ=åçí=ÜóéçñÉãáÅI=áí=ëÉÉãë=å~íìê~ä=íÜ~í=íÜÉ=~áãI=ïÜÉå=éÉêÑçêãáåÖ=íÜÉ=ojI=
ëÜçìäÇ=ÄÉ=íç=áãéêçîÉ=äìåÖ=ãÉÅÜ~åáÅëK=
=

pÜçìäÇ=ïÉ=ãçåáíçêpÜçìäÇ=ïÉ=ãçåáíçêpÜçìäÇ=ïÉ=ãçåáíçêpÜçìäÇ=ïÉ=ãçåáíçê=êÉÖáçå~ä==êÉÖáçå~ä==êÉÖáçå~ä==êÉÖáçå~ä=îÉåíáä~íáçåîÉåíáä~íáçåîÉåíáä~íáçåîÉåíáä~íáçå\\\\====
=
oÉÖáçå~ä=îÉåíáä~íáçå=áë=ÇÉíÉêãáåÉÇ=Äó=éäÉìê~ä=ÜóÇêçëí~íáÅ=Öê~ÇáÉåíëI=êÉÖáçå~ä=Åçãéäá~åÅÉë=
~åÇ=íÜÉ=ÖÉçãÉíêó=çÑ= íÜÉ=~áêï~óëI=~åÇ=ëÜçìäÇ=ÄÉ=ã~íÅÜÉÇ= íç=êÉÖáçå~ä= äìåÖ=éÉêÑìëáçå=íç=
êÉëìäí=áå=~ÅÅÉéí~ÄäÉ=Ö~ë=ÉñÅÜ~åÖÉK=få=^ifL^oapI=êÉÖáçå~ä=îÉåíáä~íáçå=áë=~äíÉêÉÇ=xNOPINUOz=
~åÇ=~å=áåÅêÉ~ëÉÇ=îÉåíáä~íáçåJéÉêÑìëáçå=ãáëã~íÅÜ=áë=ëÉÉå=xNUPzK==
håçïäÉÇÖÉ=ÅçåÅÉêåáåÖ=êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=îÉåíáä~íáçå=Ü~ë= áåÅêÉ~ëÉÇ=ÇìêáåÖ=íÜÉ= ä~ëí=
ÇÉÅ~ÇÉK=píìÇáÉë=ìëáåÖ=`q=xRVINPMINUQJNUSz= ~åÇ=éçëáíêçå=Éãáëëáçå= íçãçÖê~éÜó= EmbqF=
xNQOz= Ü~îÉ= ìåÇçìÄíÉÇäó= ÅçåíêáÄìíÉÇ= íç= íÜÉ= ìåÇÉêëí~åÇáåÖ= çÑ= êÉÖáçå~ä= äìåÖ= ÑìåÅíáçåK=
qÜÉëÉ= ãÉíÜçÇëI= ÜçïÉîÉêI= ~êÉ= åçí= ìëÉÑìä= áå= ÉîÉêóÇ~ó= éê~ÅíáÅÉI= ïÜáÅÜ= áë= ïÜó= ~= äçí= çÑ=
~ííÉåíáçå= Ü~ë= ÄÉÉå= Çê~ïå= íç= bfqI= ~ë= ~= éêçãáëáåÖ= íÉÅÜåáèìÉK= bfq= áë= íÜÉ= çåäó=ãÉíÜçÇ=
ïÜáÅÜ=Å~å=éêçîáÇÉ=åçåJáåî~ëáîÉ=~ëëÉëëãÉåí=çÑ=êÉÖáçå~ä=äìåÖ=îçäìãÉë=áå=êÉ~ä=íáãÉ=~í=íÜÉ=
ÄÉÇëáÇÉI= ~åÇ= áí= Ü~ë= ÄÉÉå= î~äáÇ~íÉÇ= ~Ö~áåëí= `q= xNQRJNQTz~åÇ= mbq= xNQOz= Ñçê= êÉÖáçå~ä=
ãÉ~ëìêÉãÉåíëK= oÉÅÉåí= ~åÇ= çåÖçáåÖ= ëíìÇáÉë= ~äëç= áåÇáÅ~íÉ= íÜ~í= áå= íÜÉ= ÑìíìêÉ= áí=ã~ó= ÄÉ=
éçëëáÄäÉ= íç= ~ëëÉëë= êÉÖáçå~ä= äìåÖ= éÉêÑìëáçå= xNUTz= ~åÇ= ëìÄëÉèìÉåíäó= íç= çéíáãáëÉ= íÜÉ=
êÉä~íáçåëÜáé=ÄÉíïÉÉå=êÉÖáçå~ä=ÅáêÅìä~íáçå=~åÇ=îÉåíáä~íáçå=xNUUINUVzK==
=
få= íÜáë= íÜÉëáëI=bfq=ï~ë=ìëÉÇ= íç=çÄí~áå= áåÑçêã~íáçå=çå= êÉÖáçå~ä= îÉåíáä~íáçå= EpíìÇó= fsFK=
tÉ=ÑçìåÇ=íÜ~í=íÜÉ=áåÅêÉ~ëÉ=áå=ÉåÇJÉñéáê~íçêó=äìåÖ=îçäìãÉI=ïÜÉå=áåÅêÉ~ëáåÖ=mbbm=Ñêçã=
S= íç= NS= ÅãeOlI=ï~ë= ÇáëíêáÄìíÉÇ=ã~áåäó= íç= îÉåíê~ä= ~åÇ=ãáÇJîÉåíê~ä= ~êÉ~ëI=ïÜáÅÜ= áë= áå=
~ÅÅçêÇ~åÅÉ=ïáíÜ=éêÉîáçìë=ÑáåÇáåÖë=ïÜÉêÉ=`q=xNUQz=~åÇ=bfq=xNVMz=ïÉêÉ=ìëÉÇK=oÉÖáçå~ä=
ÅçåîÉåíáçå~ä= ëí~íáÅ= íïçJéçáåí= Åçãéäá~åÅÉ= ~í= Ä~ëÉäáåÉ= ÅçêêÉä~íÉÇ= ïÉää= ïáíÜ= íÜÉ= êÉÖáçå~ä=
ÇáëíêáÄìíáçå= çÑ= íÜÉ= áåÅêÉ~ëÉ= áå= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= ëÉÉå=ïáíÜ= áåÅêÉ~ëÉÇ= mbbmI=
ëáãáä~ê= íç= éêÉîáçìë=`q= Ä~ëÉÇ= ÑáåÇáåÖë= xNVNzK=jçêÉçîÉêI= ïÜÉå= ~å~äóëáåÖ= êÉÖáçå~ä= íáÇ~ä=
îçäìãÉ= ÇáëíêáÄìíáçåI= ïÉ= ÑçìåÇ= ~= êÉÇáëíêáÄìíáçå= çÑ= Ö~ë= Ñêçã= îÉåíê~ä= íç= Ççêë~ä= êÉÖáçåë=
ïÜÉå=áåÅêÉ~ëáåÖ=mbbmI=ïÜáÅÜ=áë=áå=äáåÉ=ïáíÜ=êÉÅÉåí=ÉñéÉêáãÉåí~ä=ëíìÇáÉë=xNQSINVOz=~åÇ=~=
éêÉîáçìë=ëíìÇó=áå=^oap=é~íáÉåíë=xNUQzK=
=
oÉÖáçå~ä= ~äîÉçä~ê= mLs= ÅìêîÉë= ïÉêÉ= çÄí~áåÉÇI= ÅçãÄáåáåÖ= êÉÖáçå~ä= bfq= îçäìãÉ=
ÇáëíêáÄìíáçå=ïáíÜ=ÖäçÄ~ä=~äîÉçä~ê=mLs=ÅìêîÉëK=_ó=ÇçáåÖ=ëçI=áÇÉåíáÑáÅ~íáçå=çÑ=êÉÖáçå~ä=äçïÉê=
áåÑäÉÅíáçå=éçáåíë= EíóéáÅ~ääó= áå=ÇÉéÉåÇÉåí=~êÉ~ëF=~åÇ=êÉÖáçå~ä=ìééÉê= áåÑäÉÅíáçå=éçáåíë= Eáå=
åçåJÇÉéÉåÇÉåí=~êÉ~ëF=ï~ë=éçëëáÄäÉI=ïÜáÅÜ=áåÇáÅ~íÉ=~êÉ~ë=çÑ=éçíÉåíá~ä=êÉÖáçå~ä=êÉÅêìáíãÉåí=
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~åÇ=çîÉêÇáëíÉåëáçå=êÉëéÉÅíáîÉäóI=ëáãáä~ê=íç=ÑáåÇáåÖë=áå=~åáã~ä=^if=ãçÇÉäë=xNROINVPz=~åÇ=
^if=é~íáÉåíë=xNVQzK=tÉ=çÄëÉêîÉÇ=Üçï=áåÅêÉ~ëáåÖ=mbbm=ï~ë=ëçãÉíáãÉë=~ÅÅçãé~åáÉÇ=Äó=
~å=ìééÉê= áåÑäÉÅíáçå=éçáåí= áå= íÜÉ=îÉåíê~ä= ~êÉ~ëI= áåÇáÅ~íáåÖ= íÜ~í= íÜÉ= äìåÖ= íáëëìÉ=Ü~Ç=ÄÉÉå=
ëíêÉíÅÜÉÇ= íç= íÜÉ= ÉñíÉåí= íÜ~í= íÜÉ= Ö~ë=ï~ë= íÜÉå= êÉÇáëíêáÄìíÉÇ= íç= íÜÉ=ãçêÉ=Ççêë~ä= êÉÖáçåëK=
oÉÖáçå~ä= çîÉêÇáëíÉåëáçå= ï~ë= ~äëç= ëíìÇáÉÇ= Äó= qÉêê~Öåá= Éí= ~ä= ïÜç= ìëÉÇ= `q= ~åÇ= ÑçìåÇ=
êÉÖáçå~ä=ÜóéÉêáåÑä~íáçå= áå= ~=åìãÄÉê=çÑ=é~íáÉåíë=ÇÉëéáíÉ=éêçíÉÅíáîÉ= îÉåíáä~íçêó= ëíê~íÉÖáÉë=
xQPzK==
=
tÉ=Ü~îÉ=áãéäÉãÉåíÉÇ=~=åÉï=~å~äóëáë=íççä=Ñçê=êÉÖáçå~ä=áåíê~JíáÇ~ä=Ö~ë=ÇáëíêáÄìíáçåX=fqsK=
qÜáë=íÉÅÜåáèìÉ=~å~äóòÉë=íÜÉ=áåëéáê~íçêó=é~êí=çÑ=íÜÉ=íáÇ~ä=îçäìãÉ=ïáíÜ=êÉëéÉÅí=íç=êÉÖáçå~ä=
íáÇ~ä=îçäìãÉ=ÇáëíêáÄìíáçå=ÇìêáåÖ=çåÖçáåÖ=åçêã~ä=íáÇ~ä=îÉåíáä~íáçåK=fåëéáê~íáçå=áë=ÇáîáÇÉÇ=
áåíç= U= áëçJîçäìãÉ= é~êíëI= ~åÇ= Ñçê= É~ÅÜ= é~êí= íÜÉ= Ñê~Åíáçå~ä= êÉÖáçå~ä= îçäìãÉ= áë= Å~äÅìä~íÉÇ=
Ñêçã=ëí~êí=çÑ=áåëéáê~íáçåI=fqs=NI=íç=ÉåÇ=çÑ=áåëéáê~íáçåI=fqsUK=få=íÜÉ=NS=^if=é~íáÉåíë=çÑ=
íÜáë=ëíìÇóI=mbbm=ÉäÉî~íáçå=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=~å=áåÅêÉ~ëÉ=áå=ÇÉéÉåÇÉåí=~åÇ=ÇÉÅêÉ~ëÉ=áå=
åçåJÇÉéÉåÇÉåí=ÇáëíêáÄìíáçå=íÜêçìÖÜçìí=íÜÉ=áåëéáê~íáçåI=~ë=áåëéáê~íçêó=éêÉëëìêÉ=áåÅêÉ~ëÉÇ=
EcáÖK= NNFK=aìêáåÖ= íÜÉ= ÇÉÅêÉãÉåí~ä= mbbm= íêá~äI= íÜáë= êÉÇáëíêáÄìíáçå= êÉíìêåÉÇ= íç= Ä~ëÉäáåÉ=
ÅçåÇáíáçåëK=^=éêçÄ~ÄäÉ=Éñéä~å~íáçå=Ñçê=íÜáë=ÇáëíêáÄìíáçå=é~ííÉêå=áë=íÜ~í=~ë=~áêï~ó=éêÉëëìêÉ=
áåÅêÉ~ëÉë= ÇìêáåÖ= íÜÉ= ÅçìêëÉ= çÑ= áåëéáê~íáçåI= îÉåíê~ä= äìåÖ= êÉÖáçåë= ÖÉí= áåÅêÉ~ëáåÖäó= ÑáääÉÇ=
ìåíáä= Åçãéäá~åÅÉ= ëí~êíë= íç= Ñ~ää= ÄÉäçï= íÜÉ= Åçãéäá~åÅÉ= çÑ= ãçêÉ= ÇÉéÉåÇÉåí= äìåÖ= é~êíëI=
êÉëìäíáåÖ=áå=~=ãçêÉ=Ççêë~ä=ÇáëíêáÄìíáçå=ÇìêáåÖ=íÜÉ=áåëéáê~íáçåK=qÜáë=ÖÉåÉê~ä=é~ííÉêå=áë=åçí=
ìåÉñéÉÅíÉÇI=ëáåÅÉ=íÜÉ=ë~ãÉ=áë=ëÉÉå=áå=íÜÉ=êÉÖáçå~ä=íáÇ~ä=îçäìãÉ=ÇáëíêáÄìíáçå=áå=êÉëéçåëÉ=
íç=áåÅêÉ~ëÉÇ=mbbm=EcáÖK=NMFK=
=
^äíÜçìÖÜ=íÜÉ=~ÄçîÉ=êÉéçêíÉÇ=êÉÖáçå~ä=ÑáåÇáåÖë=ïÉêÉ=êÉäá~ÄäÉ=~ë=ãÉ~å=î~äìÉë=Ñçê=íÜÉ=ïÜçäÉ=
ÖêçìéI= ïÜÉå= ~å~äóòáåÖ= íÜÉ= ÇáÑÑÉêÉåí= é~íáÉåíë= áåÇáîáÇì~ääó= ~= ëíêáâáåÖ= ÜÉíÉêçÖÉåÉáíó= ï~ë=
ÑçìåÇI=ïÜáÅÜ=ï~ë=åçí=ëìêéêáëáåÖ=áå=íÜÉ=äáÖÜí=çÑ=íÜÉ=êÉÅêìáí~Äáäáíó=ëíìÇó=Äó=d~ííáåçåá=Éí=~ä=
xTPz=~åÇ=çìê=çïå=ÑáåÇáåÖë=EpíìÇáÉë=ff=~åÇ=fffF=ëÜçïáåÖ=ëìÄëí~åíá~ä=ÜÉíÉêçÖÉåÉáíó=áå=íÜáë=
é~íáÉåí= ÖêçìéK= eçïÉîÉêI= ïÜÉå= ëíìÇóáåÖ= íÜÉ= êÉÖáçå~ä= áåíê~JíáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= ~í=
Ä~ëÉäáåÉ=~åÇ=ÇìêáåÖ=íÜÉ=ÇÉÅêÉãÉåí~ä=mbbm=íêá~äI=íÜÉ=é~íáÉåíë=ëÉÉãÉÇ=íç=ÄÉäçåÖ=íç=ÉáíÜÉê=
çåÉ= çÑ= íÜêÉÉ= Öêçìéë= ïáíÜ= ÅçãéäÉíÉäó= ÇáÑÑÉêÉåí= é~ííÉêåëI= ÜÉêÉ= ÉñÉãéäáÑáÉÇ= Äó= é~íáÉåíë=
åìãÄÉê= QI= S= ~åÇ= NMK= m~íáÉåíë= ïáíÜ= ÇáÑÑÉêÉåí= áåíê~JíáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= é~ííÉêåë= Ü~Ç=
ÇáÑÑÉêÉåí=é~ííÉêåë=áå=êÉÖáçå~ä=íáÇ~ä=îçäìãÉ=ÇáëíêáÄìíáçåI=êÉÖáçå~ä=bbis=áåÅêÉ~ëÉI=êÉÖáçå~ä=
ÇáëíêáÄìíáçå= çÑ= îçäìãÉJÇÉéÉåÇÉåí= Åçãéäá~åÅÉ= ~åÇ= êÉÖáçå~ä= íáÇ~ä=ms= ÅìêîÉë= ~ë=ïÉääK= få=
íïç=é~íáÉåíë=ïáíÜ=äçï=Ä~ëÉäáåÉ=bbisI=ú=TMM=~åÇ=úVMM=ãä=Em~í=Q=~åÇ=NMI=cáÖK=NOFI=íÜÉêÉ=
ï~ë= ~= ëáãáä~ê=îÉåíê~ä= ~åÇ=ãáÇJîÉåíê~ä=ÇáëíêáÄìíáçå=çÑ=∆bbis=~åÇ= êÉÇáëíêáÄìíáçå=çÑ= íÜÉ=
íáÇ~ä=îçäìãÉ=íç=Ççêë~ä=äìåÖ=êÉÖáçåëK=táíÜ=áåÅêÉ~ëáåÖ=mbbmI=~=ã~êâÉÇ=áåÅêÉ~ëÉ=áå=`áåá=áå=
åçåJÇÉéÉåÇÉåí=äìåÖ=êÉÖáçåë=ï~ë=ëÉÉå=áå=é~íáÉåí=QI=~åÇ=~äëç=áå=é~íáÉåí=NM=Äìí=íç=~=ãìÅÜ=
äÉëëÉê= ÉñíÉåíK= få= Åçåíê~ëíI= íÜÉ= áåíê~JíáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= é~ííÉêå= EfqsF= é~ííÉêå= ï~ë=
ÅçãéäÉíÉäó= ÇáÑÑÉêÉåí= ÄÉíïÉÉå= íÜÉëÉ= íïç= é~íáÉåíëK= få= é~íáÉåí= QI= ~= ÇÉÅêÉ~ëÉ= áå= åçåJ
ÇÉéÉåÇÉåí=~åÇ=~å=áåÅêÉ~ëÉ=áå=ÇÉéÉåÇÉåí=Ö~ë=ÇáëíêáÄìíáçå=ïÉêÉ=ëÉÉå=ÇìêáåÖ=áåëéáê~íáçåK=få=
é~íáÉåí= NM= íÜÉ= ÇáëíêáÄìíáçå= ï~ë= èìáíÉ= íÜÉ= çééçëáíÉK= tÉ= ëéÉÅìä~íÉ= íÜ~í= íÜáë= ã~ó= ÄÉ=
Éñéä~áåÉÇ= Äó= é~íáÉåí= NM= Ü~îáåÖ= ãìÅÜ= ãçêÉ= ÅçåëçäáÇ~íÉÇ= Ççêë~ä= ~íÉäÉÅí~ëáëI= êÉèìáêáåÖ=
ÜáÖÜÉê= êÉÅêìáíãÉåí=éêÉëëìêÉ= íÜ~å=é~íáÉåí=QI= áå=ïÜçã=íÜÉ=~ééäáÉÇ= êÉÅêìáíãÉåí=éêÉëëìêÉI=
~êçìåÇ= PO= ÅãeOl= ÇìêáåÖ= íÜÉ= ÉåÇJáåëéáê~íçêó= é~ìëÉëI= ïÉêÉ= ÜáÖÜ= ÉåçìÖÜ= íç= çéÉå= íÜÉ=
äìåÖK=qÜáë=áë=~äëç=ëìééçêíÉÇ=Äó=íÜÉ=Ñ~Åí=íÜ~í=íÜÉ=äçïÉê=áåÑäÉÅíáçå=éçáåí=ëÉÉå=áå=íÜÉ=ãáÇJ
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Ççêë~ä= êÉÖáçå= áå=é~íáÉåí=NMI= áë=çåäó= ~ÄëÉåí= ~í= íÜÉ=ÜáÖÜÉëí=mbbm= äÉîÉäK= få=é~íáÉåí=QI= íÜÉ=
äçïÉê= áåÑäÉÅíáçå= éçáåíë= Çáë~ééÉ~ê= ïÜÉå= áåÅêÉ~ëáåÖ= mbbm= íç= NS= ÅãeOl= ~åÇ= ìééÉê=
áåÑäÉÅíáçå=éçáåíë=~ééÉ~ê= áå=îÉåíê~äI=ãáÇJîÉåíê~ä=~åÇ=ãáÇJÇçêë~ä=êÉÖáçåëK=tÜÉå=mbbm=áë=
äçïÉêÉÇ= ëíÉéïáëÉI= íÜÉ= ìééÉê= áåÑäÉÅíáçå= éçáåíë= áå= ãáÇJîÉåíê~ä= ~åÇ= îÉåíê~ä= êÉÖáçåë=
Çáë~ééÉ~ê=~åÇ=íÜÉ=äçïÉê=áåÑäÉÅíáçå=éçáåí=áå=íÜÉ=ãáÇJÇçêë~ä=êÉÖáçå=ÇçÉë=åçí=~ééÉ~ê=ìåíáä=
mbbm=áë=U=ÅãeOlK=få=é~íáÉåí=SI=ïÜç=Ü~Ç=ÜáÖÜ=Ä~ëÉäáåÉ=bbisI=íÜÉ=ÇáëíêáÄìíáçå=é~ííÉêå=áë=
èìáíÉ= ÇáÑÑÉêÉåí= ïáíÜ= îÉêó= ëã~ää= ÅÜ~åÖÉë= áå= áåíê~JíáÇ~ä= Ö~ë= ÇáëíêáÄìíáçå= áå= íÜÉ= ÇáÑÑÉêÉåí=
êÉÖáçåë= ~åÇ= îçäìãÉJÇÉéÉåÇÉåí= Åçãéäá~åÅÉ= çÑ= íÜÉ= åçåJÇÉéÉåÇÉåí= äìåÖ= êÉÖáçåë=
ÇÉÅêÉ~ëáåÖ= ïÜÉå= mbbm= áë= áåÅêÉ~ëÉÇK= få= íÜÉ= êÉÖáçå~ä= éêÉëëìêÉ= îçäìãÉ= ÅìêîÉë= åç= äçïÉê=
áåÑäÉÅíáçå=éçáåíë= ~êÉ= ëÉÉå= ~í=Ä~ëÉäáåÉ= ~åÇ= íÜÉ= ÅìêîÉë= êÉã~áå=ÇÉéêÉëëÉÇ=ìåíáä=mbbm= áë= U=
ÅãeOl=EcáÖ=NPFK=mêçÄ~Ääó=íÜáë=é~íáÉåí=Ü~ë=åç=åÉÉÇ=Ñçê=ÜáÖÜ=mbbmK=
=
qÜÉ=ÇáÑÑÉêÉåÅÉ=áå=Ö~ë=ÇáëíêáÄìíáçå=é~ííÉêåë=áå=çìê=ëíìÇóI=áåÇáÅ~íÉë=íÜ~í=áí=áë=ìåäáâÉäó=íÜ~í=~=
ëáåÖäÉ= é~ê~ãÉíÉê= î~äìÉ= Å~å= ÖáîÉ= áåÑçêã~íáçå= ÉåçìÖÜ= íç= ÇáëÅêáãáå~íÉ= ÄÉíïÉÉå= é~íáÉåíë=
ïáíÜ= äçï= çê= ÜáÖÜ= éçíÉåíá~ä= Ñçê= êÉÅêìáí~Äáäáíó= çê= åÉÉÇ= Ñçê= ÜáÖÜ= çê= äçï= mbbmI= ~ë= íÜÉ=
^ifL^oap= ëóåÇêçãÉ= áåÅäìÇÉë= é~íáÉåíë= ïáíÜ= ~= ïáÇÉ= î~êáÉíó= çÑ= äìåÖ= ãÉÅÜ~åáÅ~ä=
ÅçåÇáíáçåëK=cìêíÜÉêãçêÉI=ïÉ= ä~Åâ= áåÑçêã~íáçå=çå=Ä~ä~åÅÉ=ÄÉíïÉÉå= äìåÖ=~åÇ=ÅÜÉëí=ï~ää=
Åçãéäá~åÅÉ= xNVRINVSzI= ëáåÅÉ=çÉëçéÜ~ÖÉ~ä=éêÉëëìêÉ=ï~ë=åçí=ãÉ~ëìêÉÇ= áå=çìê= ëíìÇóK=qÜÉ=
ÇáÑÑÉêÉåÅÉ= áå= ÉÑÑÉÅí= çÑ= mbbm= ÅÜ~åÖÉë= áå= éìäãçå~êó= ~åÇ= Éñíê~Jéìäãçå~êó=^oap= xNUQz=
Å~å=íÜìë=ÄÉ=~å=áãéçêí~åí=êÉ~ëçå=Ñçê=íÜÉ=î~êóáåÖ=áåíê~J=~åÇ=áåíÉêíáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå=ëÉÉå=
áå=íÜáë=ëíìÇóK=
=
lìê=ÑáåÇáåÖë=çÑ=ÇáÑÑÉêÉåí=áåÇáîáÇì~ä=êÉÖáçå~ä=Ö~ë=ÇáëíêáÄìíáçå=é~ííÉêåë=ÇìêáåÖ=áåëéáê~íáçåI=
ïÜáÅÜ=ÅçJî~êáÉÇ=ïáíÜ=êÉÖáçå~ä=íáÇ~ä=îçäìãÉ=ÇáëíêáÄìíáçåI=ëìÖÖÉëí=íÜ~í=~=äçí=çÑ=áåÑçêã~íáçå=
ãáÖÜí=ÄÉ=Ö~áåÉÇ=Äó=~ÇÇáíáçå=çÑ=ãÉ~ëìêÉãÉåí=çÑ= êÉÖáçå~ä= áåíê~JíáÇ~ä=Ö~ë=ÇáëíêáÄìíáçå= íç=
çìê=ÄÉÇëáÇÉ=é~íáÉåí=~ëëÉëëãÉåí=íççäëK=jçêÉ=êÉëÉ~êÅÜ=åÉÉÇë=íç=ÄÉ=ÇçåÉ=áå=íÜáë=ÑáÉäÇK==

qÜÉ=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåí=qÜÉ=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåí=qÜÉ=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåí=qÜÉ=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåí=ÓÓÓÓ=~=éÉêáçéÉê~íáîÉ=ÅÜ~ääÉåÖÉ=~=éÉêáçéÉê~íáîÉ=ÅÜ~ääÉåÖÉ=~=éÉêáçéÉê~íáîÉ=ÅÜ~ääÉåÖÉ=~=éÉêáçéÉê~íáîÉ=ÅÜ~ääÉåÖÉ====
=
få= píìÇó= fI= ïÉ= ÑçìåÇ= íÜ~í= ÉåÇJÉñéáê~íçêó= äìåÖ= îçäìãÉ= ÅçìäÇ= ÄÉ= éêÉëÉêîÉÇ= áå= íÜÉ=
ãçêÄáÇäó=çÄÉëÉ=ïÜÉå=ìëáåÖ=ÜáÖÜ=mbbm=äÉîÉäëI=NR=ENPJNTF=ÅãeOlI=ÇìêáåÖ=~å~ÉëíÜÉëá~=Ñçê=
ä~é~êçëÅçéáÅ= ëìêÖÉêóK=qÜáë= áë= áå= Åçåíê~ëí= íç= çíÜÉê= ëíìÇáÉë=ïÜÉêÉ= ~=ã~êâÉÇ= êÉÇìÅíáçå= áå=
bbisLco`=Ü~ë=ÄÉÉå=çÄëÉêîÉÇK=eçïÉîÉêI=áå=íÜçëÉ=ëíìÇáÉëI=mbbm=ï~ë=åçí=ìëÉÇ=xNOINVTzI=
çê=mbbm=ï~ë=ëÉí=~í=~=äçïÉê=äÉîÉä=xNRzK=få=íïç=ëíìÇáÉë=xNUIOOzI=Éèì~ääó=ÜáÖÜ=mbbm=~ë=íÜÉ=
çåÉ=ïÉ=ìëÉÇ=ï~ë=~ééäáÉÇ=~åÇ=éçëáíáîÉ=ÉÑÑÉÅíë=ïÉêÉ=ëÉÉå=çå=îÉåçìë=~ÇãáñíìêÉ=~åÇ=êÉÖáçå~ä=
Ö~ë=ÇáëíêáÄìíáçåI=~äëç=ïÜÉå=Åçãé~êáåÖ=íç=mbbm=NM=ÅãeOl=xNUzK=råÑçêíìå~íÉäóI=bbis=
ãÉ~ëìêÉë=ïÉêÉ=åçí=éêÉëÉåíÉÇK= píê~íÉÖáÉë= çíÜÉê= íÜ~å=mbbm=Ü~îÉ=ÄÉÉå= íêáÉÇI= íç=çéíáãáòÉ=
îÉåíáä~íáçå= áå= íÜáë= é~íáÉåí= ÖêçìéI= ëìÅÜ= ~ë= ä~êÖÉ= sí= xNVUz= Eåç= éçëáíáîÉ= ÉÑÑÉÅíFI= éêçåÉ=
éçëáíáçå= xNVTzEáåÅêÉ~ëÉÇ= co`F= ~åÇ= êÉÅêìáíãÉåí= ã~åçÉìîêÉ= xOSzEáãéêçîÉÇ= m~lO= ~åÇ=
Åçãéäá~åÅÉI=ãçëí= áãéêçîÉÇ= áÑ= êÉÅêìáíãÉåí=ã~åçÉìîêÉ= ï~ë= ÅçãÄáåÉÇ= ïáíÜ= mbbm= ~åÇ=
êÉéÉ~íÉÇ= ÉîÉêó= NM= ãáåìíÉëFK= i~êÖÉ= sí= äÉÇ= íç= íáÇ~ä= êÉÅêìáíãÉåí= Äìí= ÇáÇ= åçí= ã~êâÉÇäó=
áãéêçîÉ=çñóÖÉå~íáçåI=ïÜáÅÜ=ï~ë=åçí=ÅçãéäÉíÉäó=ëìêéêáëáåÖ=ëáåÅÉ=~=äçï=mbbm=ï~ë=ìëÉÇI=
~åÇ= ï~ë= åçí= áåÅêÉ~ëÉÇK= qÜáë= äçï= mbbm= ïáää= äÉ~Ç= íç= ÅóÅäáÅ= çéÉåáåÖ= ~åÇ= ÅäçëáåÖ= çÑ=
Åçää~éëÉÇ= ~äîÉçäá= xUQz= K= qÜÉ= éêçåÉ= éçëáíáçå= ï~ë= ëÜçïå= íç= ÄÉ= ~Çî~åí~ÖÉçìëI= Äìí= áë= Ñçê=
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ãçëí=ëìêÖáÅ~ä=éêçÅÉÇìêÉë=åçí=~ééäáÅ~ÄäÉK=qÜÉ=Ñ~Åí=íÜ~í=ojë=Ü~Ç=íç=ÄÉ=êÉéÉ~íÉÇ=ÉîÉêó=NM=
ãáåìíÉë=xOSz=íç=~ÅÜáÉîÉ=ÖççÇ=Åçãéäá~åÅÉ=~åÇ=m~lOI=ã~ó=îÉêó=ïÉää=ÄÉ=~å=áåÇáÅ~íáçå=íÜ~í=
íÜÉ=ÅÜçëÉå=mbbm=äÉîÉä=çÑ=NM=ÅãeOl=ï~ë=íçç=äçï=íç=âÉÉé=íÜÉ=~äîÉçäá=çéÉåI=ëìééçêíÉÇ=Äó=
çìê=ÑáåÇáåÖë=çÑ=mbbm=NR=ÅãeOl=åÉÅÉëë~êó=Ñçê=ã~áåí~áåáåÖ=bbisK=
=
^å=~ÇÇáíáçå~ä=Éñéä~å~íáçå=íç=ïÜó=ïÉ=ëìÅÅÉÉÇÉÇ=áå=ã~áåí~áåáåÖ=bbis=ãáÖÜí=Ü~îÉ=ÄÉÉå=
íÜ~í=`m^m=ï~ë=ìëÉÇ=ÇìêáåÖ=íÜÉ=éêÉJçñóÖÉå~íáçå=~åÇ= áåÇìÅíáçå=éÜ~ëÉëI= ëç= íÜÉ= íáãÉ=Ñçê=
bbis= äçëë= EÜÉêÉ= çåäó= ÇìêáåÖ= áåíìÄ~íáçåF= ï~ë= ãáåáãáòÉÇ= EcáÖK= SFK= cçê= íÜÉ= ãçêÄáÇäó=
çÄÉëÉI=íÜÉ=ÄÉåÉÑáí=Ñêçã=`m^m=NM=ÅãeOl=ÇìêáåÖ=áåÇìÅíáçå=Ü~ë=éêÉîáçìëäó=ÄÉÉå=ëÜçïå=
xOPIOQz=ïÜÉêÉ~ë=`m^m=TKR=ÅãeOl=ëÜçïÉÇ=åç=ÄÉåÉÑáÅá~ä=ÉÑÑÉÅí=xNVVzK==
=
måÉìãçéÉêáíçåÉìãI=íÜÉ=~ÄÇçãáå~ä=áåëìÑÑä~íáçå=çÑ=Å~êÄçå=ÇáçñáÇÉ=ÇìêáåÖ=ä~é~êçëÅçéóI=áë=
~å=~ÇÇáíáçå~ä=ëíê~áå=çå=êÉëéáê~íçêó=ãÉÅÜ~åáÅëI=ëáåÅÉ=áí=Ü~ë=éÉê=ëÉ=ÄÉÉå=ëÜçïå=íç=áåÅêÉ~ëÉ=
~íÉäÉÅí~ëáë= Ñçêã~íáçå= Äó= SSB= áå= åçêã~ä=ïÉáÖÜí= ëìÄàÉÅíëI= ëìÅÜ= íÜ~í=ïÜÉå=ãÉ~ëìêÉÇ= Äó=
`qI= îçäìãÉ= çÑ= ~íÉäÉÅí~ëáë= áåÅêÉ~ëÉÇ= Ñêçã=QV= íç= TM= ÅãP= xOMMzK=`q= ëÜçïÉÇ= íÜ~í=ïÜÉå=
áåëìÑÑä~íáåÖ= íÜÉ= ~ÄÇçãÉå= ïáíÜ= `lO= áå= åçêã~ä= ïÉáÖÜí= é~íáÉåíëI= íÜÉ= Çá~éÜê~Öã= ï~ë=
Åê~åá~ääó= Çáëéä~ÅÉÇ= Äó= O= ÅãI= ~åÇ= co`= ÇÉÅêÉ~ëÉÇ= Äó= NSB= xOMMzK= få= ãçêÄáÇäó= çÄÉëÉ=
é~íáÉåíëI= éåÉìãçéÉêáíçåÉìã= Ü~ë= ÄÉÉå= ëÜçïå= íç= äçïÉê= Åçãéäá~åÅÉ= ~åÇ= êÉëìäí= áå=
ïçêëÉåÉÇ=Ö~ë=ÉñÅÜ~åÖÉ=xOSIOMNIOMOzK=eçïÉîÉêI=áå=píìÇó=fI=ïÉ=ÇáÇ=åçí=ÑáåÇI=ëçãÉïÜ~í=
ëìêéêáëáåÖäóI=~åó=åçíáÅÉ~ÄäÉ=ÅÜ~åÖÉë=áå=ÉåÇJÉñéáê~íçêó=äìåÖ=îçäìãÉ=çê=Åçãéäá~åÅÉ=ÇìÉ=íç=
Å~êÄçå= ÇáçñáÇÉ= áåëìÑÑä~íáçåK= mçëëáÄäóI= íÜÉ= åÉÖ~íáîÉ= ÉÑÑÉÅíë= çÑ= éåÉìãçéÉêáíçÉåìã= ïÉêÉ=
ÅçìåíÉê~ÅíÉÇ=Äó=íÜÉ=ÜáÖÜÉê=mbbm=äÉîÉäë=ìëÉÇ=áå=çìê=ëíìÇóK=
=

cìíìêÉ=îÉåíáä~íçêó=ëíê~íÉÖáÉëcìíìêÉ=îÉåíáä~íçêó=ëíê~íÉÖáÉëcìíìêÉ=îÉåíáä~íçêó=ëíê~íÉÖáÉëcìíìêÉ=îÉåíáä~íçêó=ëíê~íÉÖáÉë====
=
tÉ= Å~å= åçï= ëìãã~êáòÉ= íÜÉ= êÉëìäíë= Ñêçã= íÜáë= íÜÉëáëI=ãÉêÖÉ= íÜÉã=ïáíÜ=ïÜ~í= áë= âåçïå=
Ñêçã=çíÜÉê= ëíìÇáÉë=~åÇ=ëìÖÖÉëí= ëçãÉ=êÉÅçããÉåÇ~íáçåë= Ñçê=Üçï=íç=ã~å~ÖÉ=ÅêáíáÅ~ääó= áää=
îÉåíáä~íçê= é~íáÉåíë= ïáíÜ= êÉëéÉÅí= íç= îÉåíáä~íçêó= ëíê~íÉÖáÉëK= qÜáë= ãÉ~åë= áãéêçîáåÖ=
ÅçåÇáíáçåë=Ñçê=~å=~ÅÅÉéí~ÄäÉ=Ö~ë=ÉñÅÜ~åÖÉ=ïÜáäÉ=ãáåáãáòáåÖ=íÜÉ=êáëâ=Ñçê=sfif=xPSIPTzK=fí=
ëÉÉãë=àìëíáÑáÉÇ=íç=îÉåíáä~íÉ=çìê=f`r=é~íáÉåíë=ïáíÜ=äçï=íáÇ~ä=îçäìãÉë=çÑ=S=ãäLâÖ=_t=xPMzI=
~åÇ= éä~íÉ~ì= éêÉëëìêÉë= éêÉÑÉê~Ääó= åçí= ÉñÅÉÉÇáåÖ= PM= ÅãeOlI= ~åÇ= íÜÉ= äçïÉê= íÜÉ= éä~íÉ~ì=
éêÉëëìêÉ=íÜÉ=ÄÉííÉê=xQPJQRzK=qç=~îçáÇ=~íÉäÉÅí~ëáë=Ñçêã~íáçå=çê=íáÇ~ä=çéÉåáåÖ=~åÇ=ÅäçëáåÖ=
çÑ=~äîÉçäáI=~=ëìÑÑáÅáÉåí=mbbm=áë=åÉÉÇÉÇK=qÜÉ=çéíáã~ä=mbbm=äÉîÉä=åÉÉÇë=íç=ÄÉ=íáíê~íÉÇ=Ñçê=
É~ÅÜ=é~íáÉåíI= ëáåÅÉ= ëçãÉ=é~íáÉåíëI=ãçëíäó= íÜçëÉ=ïáíÜ=ÜáÖÜ=ÇÉÖêÉÉ=çÑ= äìåÖ= êÉÅêìáí~ÄáäáíóI=
~êÉ=áå=åÉÉÇ=çÑ=ÜáÖÜ=mbbm=äÉîÉäëI=ïÜáäÉ=mbbm=Å~å=ÄÉ=Ü~êãÑìä=íç=çíÜÉêëI=íóéáÅ~ääó=é~íáÉåíë=
ïáíÜ=äçï=çê=åç=äìåÖ=êÉÅêìáí~Äáäáíó=xTPzK=ojë=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=é~íáÉåíë=ïÜç=Ü~îÉ=ÜáÖÜ=
äìåÖ=êÉÅêìáí~ÄáäáíóI=Äìí=åçí=áå=íÜçëÉ=ïÜç=Çç=åçí=Ü~îÉ=~åó=äìåÖ=îçäìãÉ=íç=êÉÅêìáíK=få=ëìÅÜ=
Å~ëÉëI=ojë=~êÉ=äáâÉäó=íç=Å~ìëÉ=åçíÜáåÖ=Äìí=åÉÖ~íáîÉ=ëáÇÉJÉÑÑÉÅíëK=tÜÉå=éÉêÑçêãáåÖ=ojëI=
çåÉ=ëÜçìäÇ=éêçÄ~Ääó=ìëÉ=~=éêçäçåÖÉÇ=ãÉíÜçÇ=xTTINUNz=ïáíÜ=äáãáíÉÇ=éêÉëëìêÉI=~åÇ=ã~âÉ=
ëìêÉ=íç=ëÉí=çéíáã~ä=mbbm=ÑçääçïáåÖ=íÜÉ=ojI=ëáåÅÉ=çíÜÉêïáëÉ=íÜÉ=êÉÅêìáíáåÖ=ÉÑÑÉÅí=ïáää=ÄÉ=
äçëí= xTRIUOIUPzK= páåÅÉ= ^ifL^oap= ~êÉ= Çóå~ãáÅ= ëóåÇêçãÉëI= çåÉ= Ü~ë= íç= ÑêÉèìÉåíäó= êÉJ
Éî~äì~íÉ=íÜÉ=îÉåíáä~íçêó=ëÉííáåÖë=~åÇ=ëíê~íÉÖáÉëK=qç=Éå~ÄäÉ=êÉJÉî~äì~íáçå=çå=~í=äÉ~ëí=~=Ç~áäó=
Ä~ëáëI=ÄÉÇëáÇÉ=ãÉíÜçÇë=Ñçê=îÉåíáä~íçêó=ãçåáíçêáåÖ=~êÉ=åÉÉÇÉÇK=bfq=ëÉÉãë=íç=ÄÉ=ëìáí~ÄäÉ=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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ëáåÅÉ= áí= áë= ê~Çá~íáçåJÑêÉÉI=åçåJáåî~ëáîÉ=~åÇ=ÄÉÇëáÇÉI=~åÇ=Éå~ÄäÉë=Åçåíáåìçìë=ãçåáíçêáåÖ=
çÑ=ÖäçÄ~ä=~ë=ïÉää=~ë=êÉÖáçå~ä=äìåÖ=îçäìãÉ=ÅÜ~åÖÉëK=
=
cçê= íÜÉ= ÉñíêÉãÉ= Å~ëÉëI= Ñçê= é~íáÉåíë= áå=ïÜçã=Üóéçñá~= áë= íÜÉ=ã~àçê= éêçÄäÉã= ~åÇ= ~ÄçîÉ=
îÉåíáä~íçêó=ëíê~íÉÖó=áë=åçí=ÉåçìÖÜ=íç=ëÉÅìêÉ=~å=~ÅÅÉéí~ÄäÉ=çñóÖÉå~íáçå=ÉîÉå=ïáíÜ=cálO=çÑ=
NKMI=çíÜÉê=êÉëÅìÉ=ëíê~íÉÖáÉë=Å~å=ÄÉ=íêáÉÇK=mêçåÉ=éçëáíáçå=ëÜçìäÇ=ÄÉ=~ééäáÉÇ=áå=íÜáë=é~íáÉåí=
Å~íÉÖçêó=xPNzK=få=íÜÉ=Å~ëÉ=ïÜÉêÉ=íÜÉ=é~íáÉåí=Ü~ë=ÜáÖÜ=êÉÅêìáí~ÄáäáíóI=éêÉëëìêÉë=ëìÄëí~åíá~ääó=
ÜáÖÜÉê=íÜ~å=íÜçëÉ=åçêã~ääó=êÉÅçããÉåÇÉÇ=Ñçê=~=oj=Å~å=ÄÉ=íêáÉÇ=xSOzI=~åÇ=mbbm=Å~å=ÄÉ=
ëÉí=íç=äÉîÉäë=~ÄçîÉ=íÜçëÉ=ìëì~ääó=ëÉÉåK=bfq=Å~å=ÄÉ=çÑ=ÖìáÇ~åÅÉ=áå=íÜáë=Å~ëÉI=íç=ÉåëìêÉ=íÜ~í=
ÇÉéÉåÇÉåí=äìåÖ=~êÉ~ë=~êÉ=~Åíì~ääó=îÉåíáä~íÉÇ=~Ö~áå=~ÑíÉê=ëìÅÜ=~=ÜáÖÜ=éêÉëëìêÉ=ojK=
=

kÉïkÉïkÉïkÉï=éÉêëéÉÅíáîÉë=éÉêëéÉÅíáîÉë=éÉêëéÉÅíáîÉë=éÉêëéÉÅíáîÉë====
=
qÜÉ=áåíêçÇìÅíáçå=çÑ=`q=~åÇ=bfq=Ñçê=êÉÖáçå~ä=~åÇ=ãçêÉ=Çóå~ãáÅ=Éî~äì~íáçåI=ÇÉåçíÉë=íÜÉ=
ÄÉÖáååáåÖ=çÑ=~=åÉï=Éê~=áå=îÉåíáä~íçêó=~ëëÉëëãÉåí=çÑ=íÜÉ=ÅêáíáÅ~ääó=áää=é~íáÉåíëK=bfq=Éå~ÄäÉë=
Åçåíáåìçìë=ÄÉÇëáÇÉ=ãçåáíçêáåÖK=^äêÉ~Çó=íçÇ~óI=ïÉ=ÑáåÇ=íÜ~í=^ifL^oap=é~íáÉåíë=~êÉ=îÉêó=
ÅçãéäÉñ= ~åÇ= ÜÉíÉêçÖÉåÉçìë= êÉÖ~êÇáåÖ= íÜÉáê= äìåÖ= ÑìåÅíáçåK= qÜìëI= íÜÉêÉ= áë= ~= åÉÉÇ= Ñçê=
áåÇáîáÇì~äáòÉÇ=íêÉ~íãÉåí=ïáíÜ=ÑêÉèìÉåí=ÑçääçïJìéë=íç=í~áäçê=îÉåíáä~íçêó=íêÉ~íãÉåíK=j~óÄÉ=
áå=íÜáë=ï~óI=ïÉ=Å~å=êÉÇìÅÉ=sfif=~åÇ=ÜÉäé=íÜÉ=é~íáÉåí=íç=~å=É~êäáÉê=êÉÅçîÉêóK=få=íÜÉ=äçåÖ=
êìåI=íÜáë=ïáää=ÜçéÉÑìääó=áãéêçîÉ=çìíÅçãÉ=~åÇ=ÇÉÅêÉ~ëÉ=íÜÉ=ëìÄëí~åíá~ä=ÄìêÇÉå=çå=ÜÉ~äíÜ=
Å~êÉI=ÅçåëíáíìíÉÇ=Äó=^ifL^oap=íçÇ~óK==

====
 

 

 

====



= = = =
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^̂̂̂`hkltibadbjbkq`hkltibadbjbkq`hkltibadbjbkq`hkltibadbjbkqpppp====
f=ïáëÜ=íç=ÉñéêÉëë=ãó=ãçëí=ëáåÅÉêÉ=Öê~íáíìÇÉ=íç=~=åìãÄÉê=çÑ=éÉçéäÉ=ïÜç=Ü~îÉ=~ää=ÄÉÉå=áåîçäîÉÇ=áå=~åÇ=
ÅçåíêáÄìíÉÇ=íç=íÜáë=íÜÉëáëI=áå=çåÉ=ï~ó=çê=íÜÉ=çíÜÉêW=
=

mêçÑÉëëçê==== llllä~= píÉåèîáëíä~= píÉåèîáëíä~= píÉåèîáëíä~= píÉåèîáëíI= ãó= ëìéÉêîáëçêI= Ñçê= áåíêçÇìÅáåÖ= ãÉ= íç= êÉëÉ~êÅÜ= ~åÇ= íÜÉ= ÑáÉäÇ= çÑ= êÉëéáê~íçêó=
ãçåáíçêáåÖK=cçê=óçìê= áåÉñÜ~ìëíáÄäÉ=ÉåÉêÖó=~åÇ=ÉåÇäÉëë= ëçìêÅÉ=çÑ=åÉï=ëÅáÉåíáÑáÅ= áÇÉ~ëI=~åÇ= Ñçê= ëÜ~êáåÖ=
óçìê=î~ëí=âåçïäÉÇÖÉK=cçê=óçìê=Åçåëí~åí=ÉåÅçìê~ÖÉãÉåíI=éçëáíáîÉ=ãáåÇëÉí= ~åÇ=óçìê=é~íáÉåÅÉI= ~åÇ= Ñçê=
íêÉãÉåÇçìë=ïçêâ=áåéìí=áå=ëã~ää=çê=ä~êÖÉ=ã~ííÉêëK=
=

mêçÑÉëëçê====píÉÑ~å=iìåÇáåpíÉÑ~å=iìåÇáåpíÉÑ~å=iìåÇáåpíÉÑ~å=iìåÇáåI=ãó=ëìéÉêîáëçêI= Ñçê=ëÜ~êáåÖ=óçìê=Äêáääá~åí=ãáåÇ=áå=~ää=î~êáçìë=ã~ííÉêë====~åÇ=Ñçê=
ÄÉáåÖ=ÖÉåÉêçìë=~åÇ=âáåÇK=cçê=~äï~óë=ÄÉáåÖ=ÉåíÜìëá~ëíáÅI= Ñçê= ÑáåÇáåÖ=íáãÉ=íç=ÜÉäé=ãÉI=åç=ã~ííÉê=ïÜ~í=
íÜÉ=ëáíì~íáçåI=~åÇ=Ñçê=óçìê=~Äáäáíó=íç=íìêå=ÉîÉêó=ëáíì~íáçå=áåíç=ëçãÉíÜáåÖ=éçëáíáîÉK==
=

gçÜ~å=påóÖÖgçÜ~å=påóÖÖgçÜ~å=påóÖÖgçÜ~å=påóÖÖIIII=ÜÉ~Ç=çÑ=íÜÉ=aÉé~êíãÉåí=çÑ=^å~ÉëíÜÉëá~=~åÇ=fåíÉåëáîÉ=`~êÉ=jÉÇáÅáåÉ=~åÇ=eÉä¨åÉ=pÉÉã~åeÉä¨åÉ=pÉÉã~åeÉä¨åÉ=pÉÉã~åeÉä¨åÉ=pÉÉã~åJJJJ
içÇÇáåÖiçÇÇáåÖiçÇÇáåÖiçÇÇáåÖI= ÑçêãÉê= ÜÉ~ÇI= ~åÇ= mêçÑÉëëçê= _à∏êå=_à∏êå=_à∏êå=_à∏êå= _áÄÉê_áÄÉê_áÄÉê_áÄÉêI= ~ää= Ñçê= óçìê= ëìééçêí= ~åÇ= Ñçê= ÖáîáåÖ= ãÉ= íÜÉ=
çééçêíìåáíó=íç=ïçêâ=çå=íÜáë=íÜÉëáëK=
=

eÉäÉå~=lÇÉåëíÉÇíeÉäÉå~=lÇÉåëíÉÇíeÉäÉå~=lÇÉåëíÉÇíeÉäÉå~=lÇÉåëíÉÇíJJJJeÉêÖ≠ëeÉêÖ≠ëeÉêÖ≠ëeÉêÖ≠ëI=Ñçê=áåíêçÇìÅáåÖ=ãÉ=íç=ÉîÉêóíÜáåÖ=éçëëáÄäÉ=~åÇ=áãéçëëáÄäÉ=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=
ïçêâ=çÑ=êÉëÉ~êÅÜK=cçê=ÖÉåÉêçìëäó=ëÜ~êáåÖ=óçìê=âåçïäÉÇÖÉ=áå=î~êáçìë=ã~ííÉêëK=cçê=íÉ~ÅÜáåÖ=ãÉ=
ÉîÉêóíÜáåÖ=f=âåçï=çå=ÅçãéìíÉêëK=cçê=~äï~óë=ÄÉáåÖ=ÜÉäéÑìäI=ÉåíÜìëá~ëíáÅ=~åÇ=ÅÜÉÉêáåÖ=ãÉ=çåK==
=

pçéÜáÉ=iáåÇÖêÉåpçéÜáÉ=iáåÇÖêÉåpçéÜáÉ=iáåÇÖêÉåpçéÜáÉ=iáåÇÖêÉåI=Ñçê=ÜÉäéáåÖ=ãÉ=ïáíÜ=ãÉ~ëìêÉãÉåíë=~åÇ=ëí~íáëíáÅëI=~åÇ=ÉîÉå=ãçêÉ=Ñçê=ÄÉáåÖ=íÜÉêÉ=Ñçê=
ãÉ=áå=~ää=âáåÇë=çÑ=ëáíì~íáçåëK=cçê=~äï~óë=ÑáåÇáåÖ=íáãÉI=~åÇ=Ñçê=ÄÉáåÖ=éçëáíáîÉK==
=

_Éêíáä=^åÇÉêëëçå_Éêíáä=^åÇÉêëëçå_Éêíáä=^åÇÉêëëçå_Éêíáä=^åÇÉêëëçå=~åÇ=`Üêáëíáå~=dêáî~åë`Üêáëíáå~=dêáî~åë`Üêáëíáå~=dêáî~åë`Üêáëíáå~=dêáî~åë=Ñçê=~ëëáëíáåÖ=ãÉ=~åÇ=ÅÜÉÉêáåÖ=ãÉ=çå=ÇìêáåÖ=ãÉ~ëìêÉãÉåíë=áå=
íÜÉ=f`rI=p∏êÉå=p∏åÇÉêÖ~~êÇp∏êÉå=p∏åÇÉêÖ~~êÇp∏êÉå=p∏åÇÉêÖ~~êÇp∏êÉå=p∏åÇÉêÖ~~êÇ=Ñçê=ëÜ~êáåÖ=óçìê=âåçïäÉÇÖÉ=~åÇ=ÜÉäéáåÖ=ãÉ=ïáíÜ=íÜÉ=~å~äóëáë=çÑ=ÅçääÉÅíÉÇ=
Ç~í~=Ñçê=ëíìÇó=fI=~åÇ=`ÉÅáäá~=läÉÖ™êÇ`ÉÅáäá~=läÉÖ™êÇ`ÉÅáäá~=läÉÖ™êÇ`ÉÅáäá~=läÉÖ™êÇ=Ñçê=óçìê=ÜÉäéÑìä=~åÇ=éçëáíáîÉ=ëéáêáí=ÇìêáåÖ=ãó=ïêáíáåÖ=éêçÅÉëëK=
=
g~å=táâäìåÇg~å=táâäìåÇg~å=táâäìåÇg~å=táâäìåÇI====Ñçê=óçìê=âáåÇ=~åÇ=áåî~äì~ÄäÉ=ÜÉäé=áå=~å~äóòáåÖ=íÜÉ=êÉÖáçå~ä=bfq=Ç~í~=Ñçê=ëíìÇó=fsK==
=
mêçÑÉëëçê=jáÅÜ~Éä=e~åÉó=jáÅÜ~Éä=e~åÉó=jáÅÜ~Éä=e~åÉó=jáÅÜ~Éä=e~åÉóI====Ñçê=óçìê=î~äì~ÄäÉ=ÜÉäé=áå=Ñáå~äáòáåÖ=íÜÉ=íÉñíK=====
====
bÅâÜ~êÇ=qÉëÅÜåÉêbÅâÜ~êÇ=qÉëÅÜåÉêbÅâÜ~êÇ=qÉëÅÜåÉêbÅâÜ~êÇ=qÉëÅÜåÉêI=Ñçê=óçìê=ÉåíÜìëá~ëã=~åÇ=Ñçê=î~äì~ÄäÉ=ÇáëÅìëëáçåë=çå=bfqK==
=
pìë~åå~=i~íÜ~ãpìë~åå~=i~íÜ~ãpìë~åå~=i~íÜ~ãpìë~åå~=i~íÜ~ãI=Ñçê=âÉÉéáåÖ=íê~Åâ=~åÇ=~ëëáëíáåÖ=ãÉ=áå=~ää=î~êáçìë=ã~ííÉêëI=~äï~óë=éçëáíáîÉK=má~=kóèîáëímá~=kóèîáëímá~=kóèîáëímá~=kóèîáëí====
Ñçê=óçìê=ÖÉåÉêçìë=ÜÉäé=áå=íê~ÅâáåÖ=~åÇ=êÉJíê~ÅâáåÖ=íÜÉ=ãÉÇáÅ~ä=êÉÅçêÇë=çÑ=çìê=é~íáÉåíëK==
=
qÜÉ= ëìêÖÉçåë= e~åë= i∏åêçíÜe~åë= i∏åêçíÜe~åë= i∏åêçíÜe~åë= i∏åêçíÜI= qçêëíÉå=läÄÉêëqçêëíÉå=läÄÉêëqçêëíÉå=läÄÉêëqçêëíÉå=läÄÉêë= ~åÇ= ^ä~ã~åí~ë=j~äÉÅâ~ë^ä~ã~åí~ë=j~äÉÅâ~ë^ä~ã~åí~ë=j~äÉÅâ~ë^ä~ã~åí~ë=j~äÉÅâ~ëI= Ñçê= óçìê= ìåÇÉêëí~åÇáåÖ= ~åÇ=
é~íáÉåÅÉ=ÇìêáåÖ=ãÉ~ëìêÉãÉåíë=Ñçê=ëíìÇó=fK==
=

^å~ÉëíÜÉëá~=^å~ÉëíÜÉëá~=^å~ÉëíÜÉëá~=^å~ÉëíÜÉëá~=ëí~ÑÑëí~ÑÑëí~ÑÑëí~ÑÑ=áå=ÚçéÉê~íáçå=kçêêÛ=EÑçêãÉê=ÚâáêìêÖJçéÉê~íáçåÛF=~åÇ=f`r=ëí~ÑÑf`r=ëí~ÑÑf`r=ëí~ÑÑf`r=ëí~ÑÑI=Ñçê=ÄÉáåÖ=ÜÉäéÑìä=ÇìêáåÖ=
é~íáÉåí=ëíìÇáÉëK=
=

`̀̀̀çääÉ~ÖìÉë=~åÇçääÉ~ÖìÉë=~åÇçääÉ~ÖìÉë=~åÇçääÉ~ÖìÉë=~åÇ=ÑêáÉåÇë=ÑêáÉåÇë=ÑêáÉåÇë=ÑêáÉåÇë=Ñçê=óçìê=éçëáíáîÉ=~ííáíìÇÉ=ÇìêáåÖ=íÜÉ=ëíìÇáÉëI=Ñçê=ÜÉäéáåÖ=ãÉ=ÑáåÇ=~åÇ=áåÅäìÇÉ=íÜÉ=
f`r=é~íáÉåíëI=Äìí=ãçëí=Ñçê=óçìê=ÉåÅçìê~ÖÉãÉåí=~åÇ=ÑêáÉåÇëÜáéK=
====

jó=ãçíÜÉêjó=ãçíÜÉêjó=ãçíÜÉêjó=ãçíÜÉêJJJJ=~åÇ=Ñ~íÜÉê=~åÇ=Ñ~íÜÉê=~åÇ=Ñ~íÜÉê=~åÇ=Ñ~íÜÉêJJJJáåáåáåáåJJJJä~ïä~ïä~ïä~ï=Ñçê=ëìééçêíáåÖ=ãÉK=cçê=ÄÉáåÖ=ïçåÇÉêÑìä=Öê~åÇé~êÉåíëI=ÜÉäéáåÖ=çìí=ïáíÜ=
íÜÉ=âáÇëK=
=

jó=jó=jó=jó=ãçíÜÉê=~åÇ=ãó=ä~íÉ=Ñ~íÜÉêãçíÜÉê=~åÇ=ãó=ä~íÉ=Ñ~íÜÉêãçíÜÉê=~åÇ=ãó=ä~íÉ=Ñ~íÜÉêãçíÜÉê=~åÇ=ãó=ä~íÉ=Ñ~íÜÉê=Ñçê=ÄÉáåÖ=íÜÉ=ÄÉëí=çÑ=é~êÉåíëK=cçê=ÉîÉêóíÜáåÖK=cçê=óçìê=äçîÉK=
_à∏êå_à∏êå_à∏êå_à∏êåI=ãó=ÇÉ~ê=ÄêçíÜÉêI=Ñçê=ÄÉáåÖ=ãó=ÄÉëí=ÑêáÉåÇK=cçê=çìê=Ç~áäó=í~äâë=çå=íÜÉ=éÜçåÉK=
=

jó= ÜìëÄ~åÇ==== hçåê~ÇI=hçåê~ÇI=hçåê~ÇI=hçåê~ÇI= ~åÇ= çìê= ÅÜáäÇêÉå= bêáâ= ~åÇ= fåÖêáÇ= bêáâ= ~åÇ= fåÖêáÇ= bêáâ= ~åÇ= fåÖêáÇ= bêáâ= ~åÇ= fåÖêáÇI= íÜÉ= íÜêÉÉ= çÑ= óçì= Ñçê= ÄÉáåÖ=ãó= ïçåÇÉêÑìäI=
éêÉÅáçìë=Ñ~ãáäóI=Ñçê=óçìê=äçîÉK=cçê=ÉîÉêóíÜáåÖ=íÜ~í=ã~ííÉêëK=cçê=ã~âáåÖ=ãÉ=ëãáäÉ=ÉîÉêóÇ~óK=
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oooobcbobk`bpbcbobk`bpbcbobk`bpbcbobk`bp====
=
NK= ^ëÜÄ~ìÖÜ=adI=_áÖÉäçï=a_I=mÉííó=qiI=iÉîáåÉ=_bK=^ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=áå=~ÇìäíëK=i~åÅÉí=

NVSTXOWPNVJOP=
OK= mÜì~=gI=_~Çá~=goI=^ÇÜáâ~êá=khgI=cêáÉÇêáÅÜ=glI=cçïäÉê=o^I=páåÖÜ=gjI=pÅ~äÉë=a`I=pí~íÜÉê=aoI=

iá=^I=gçåÉë=^I=d~íí~ë=agI=e~ääÉíí=aI=qçãäáåëçå=dI=píÉï~êí=qbI=cÉêÖìëçå=kaK=e~ë=ãçêí~äáíó=
Ñêçã=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=ÇÉÅêÉ~ëÉÇ=çîÉê=íáãÉ\W=^=ëóëíÉã~íáÅ=êÉîáÉïK=^ã=g=oÉëéáê=
`êáí=`~êÉ=jÉÇ=OMMVXNTVWOOMJT=

PK= _Éêå~êÇ=doI=^êíáÖ~ë=^I=_êáÖÜ~ã=hiI=`~êäÉí=gI=c~äâÉ=hI=eìÇëçå=iI=i~ãó=jI=iÉÖ~ää=goI=jçêêáë=
^I=péê~ÖÖ=oK=qÜÉ=^ãÉêáÅ~åJbìêçéÉ~å=`çåëÉåëìë=`çåÑÉêÉåÅÉ=çå=^oapK=aÉÑáåáíáçåëI=
ãÉÅÜ~åáëãëI=êÉäÉî~åí=çìíÅçãÉëI=~åÇ=ÅäáåáÅ~ä=íêá~ä=ÅççêÇáå~íáçåK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=
NVVQXNQVWUNUJOQ=

QK= råêçÉ=jI=h~Üå=gjI=`~êëçå=ppI=dçîÉêí=g^I=j~êíáåì=qI=p~íÜó=pgI=`ä~ó=^pI=`Üá~=gI=dê~ó=^I=
qìäëâó=g^I=`çñ=`bK=låÉJóÉ~ê=íê~àÉÅíçêáÉë=çÑ=Å~êÉ=~åÇ=êÉëçìêÅÉ=ìíáäáò~íáçå=Ñçê=êÉÅáéáÉåíë=çÑ=
éêçäçåÖÉÇ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåW=~=ÅçÜçêí=ëíìÇóK=^åå=fåíÉêå~ä=jÉÇ=OMNMXNRPWNSTJTR=

RK= sáää~ê=gI=m¨êÉòJj¨åÇÉò=iI=h~Åã~êÉâ=ojK=`ìêêÉåí=ÇÉÑáåáíáçåë=çÑ=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=íÜÉ=~ÅìíÉ=
êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=Çç=åçí=êÉÑäÉÅí=íÜÉáê=íêìÉ=ëÉîÉêáíó=~åÇ=çìíÅçãÉK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
NVVVXORWVPMJR=

SK= ^Äç~Ä=gI=içìáë=_I=gçåëçå=_I=_êçÅÜ~êÇ=iK=oÉä~íáçå=ÄÉíïÉÉå=m~lOLcflO=ê~íáç=~åÇ=cflOW=~=
ã~íÜÉã~íáÅ~ä=ÇÉëÅêáéíáçåK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMSXPOWNQVQJT=

TK= sáää~ê=gI=mÉêÉòJjÉåÇÉò=iI=içéÉò=gI=_ÉäÇ~=gI=_ä~åÅç=gI=p~ê~äÉÖìá=fI=pì~êÉòJpáéã~åå=cI=iìÄáääç=pI=
h~Åã~êÉâ=ojK=^å=É~êäó=mbbmLcflO=íêá~ä=áÇÉåíáÑáÉë=ÇáÑÑÉêÉåí=ÇÉÖêÉÉë=çÑ=äìåÖ=áåàìêó=áå=é~íáÉåíë=
ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMTXNTSWTVRJUMQ=

UK= d~ííáåçåá=iI=mÉäçëá=mI=pìíÉê=mjI=mÉÇçíç=^I=sÉêÅÉëá=mI=iáëëçåá=^K=^ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=
ëóåÇêçãÉ=Å~ìëÉÇ=Äó=éìäãçå~êó=~åÇ=Éñíê~éìäãçå~êó=ÇáëÉ~ëÉK=aáÑÑÉêÉåí=ëóåÇêçãÉë\=^ã=g=oÉëéáê=
`êáí=`~êÉ=jÉÇ=NVVUXNRUWPJNN=

VK= kÉÖêá=bjI=eçÉäò=`I=_~êÄ~ë=`psI=jçåíÉë=dpI=p~äÇáî~=mekI=`~éÉäçòòá=siK=^ÅìíÉ=êÉãçÇÉäáåÖ=
çÑ=é~êÉåÅÜóã~=áå=éìäãçå~êó=~åÇ=Éñíê~éìäãçå~êó=^oapK=^å=~ìíçéëó=ëíìÇó=çÑ=Åçää~ÖÉåJÉä~ëíáÅ=
ëóëíÉã=ÑáÄÉêëK=m~íÜçäçÖóI=êÉëÉ~êÅÜ=~åÇ=éê~ÅíáÅÉ=OMMOXNVUWPRRJSN=

NMK= oáî~=aoI=läáîÉáê~=j_dI=oòÉòáåëâá=^cI=o~åÖÉä=dI=`~éÉäçòòá=siI=wáå=t^I=jçê~äÉë=jjI=
mÉäçëá=mI=oçÅÅç=mojK=oÉÅêìáíãÉåí=ã~åÉìîÉê=áå=éìäãçå~êó=~åÇ=Éñíê~éìäãçå~êó=ÉñéÉêáãÉåí~ä=
~ÅìíÉ=äìåÖ=áåàìêóK=`êáí=`~êÉ=jÉÇ=OMMUXPSWNVMMJU=

NNK= eÉÇÉåëíáÉêå~=dI=p~åíÉëëçå=gK=_êÉ~íÜáåÖ=ãÉÅÜ~åáÅëI=ÇÉ~Ç=ëé~ÅÉ=~åÇ=Ö~ë=ÉñÅÜ~åÖÉ=áå=íÜÉ=
ÉñíêÉãÉäó=çÄÉëÉI=ÄêÉ~íÜáåÖ=ëéçåí~åÉçìëäó=~åÇ=ÇìêáåÖ=~å~ÉëíÜÉëá~=ïáíÜ=áåíÉêãáííÉåí=éçëáíáîÉ=
éêÉëëìêÉ=îÉåíáä~íáçåK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=NVTSXOMWOQUJRQ=

NOK= eÉÇÉåëíáÉêå~=dI=p~åíÉëëçå=gI=kçêä~åÇÉê=lK=^áêï~ó=ÅäçëìêÉ=~åÇ=ÇáëíêáÄìíáçå=çÑ=áåëéáêÉÇ=Ö~ë=áå=
íÜÉ=ÉñíêÉãÉäó=çÄÉëÉI=ÄêÉ~íÜáåÖ=ëéçåí~åÉçìëäó=~åÇ=ÇìêáåÖ=~å~ÉëíÜÉëá~=ïáíÜ=áåíÉêãáííÉåí=éçëáíáîÉ=
éêÉëëìêÉ=îÉåíáä~íáçåK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=NVTSXOMWPPQJQO=

NPK= p~åíÉëëçå=gI=kçêÇÉåëíêçã=gK=mìäãçå~êó=ÑìåÅíáçå=áå=ÉñíêÉãÉ=çÄÉëáíóK=fåÑäìÉåÅÉ=çÑ=ïÉáÖÜí=äçëë=
ÑçääçïáåÖ=áåíÉëíáå~ä=ëÜìåí=çéÉê~íáçåK=^Åí~=`Üáê=pÅ~åÇ=pìééä=NVTUXQUOWPSJQM=

NQK= a~ãá~=dI=j~ëÅÜÉêçåá=aI=`êçÅá=jI=q~êÉåòá=iK=mÉêáçéÉê~íáîÉ=ÅÜ~åÖÉë=áå=ÑìåÅíáçå~ä=êÉëáÇì~ä=
Å~é~Åáíó=áå=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíëK=_ê=g=^å~ÉëíÜ=NVUUXSMWRTQJU=

NRK= mÉäçëá=mI=o~î~Öå~å=fI=dáìê~íá=dI=m~åáÖ~Ç~=jI=_çííáåç=kI=qêÉÇáÅá=pI=bÅÅÜÉê=dI=d~ííáåçåá=iK=
mçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=áãéêçîÉë=êÉëéáê~íçêó=ÑìåÅíáçå=áå=çÄÉëÉ=Äìí=åçí=áå=åçêã~ä=
ëìÄàÉÅíë=ÇìêáåÖ=~åÉëíÜÉëá~=~åÇ=é~ê~äóëáëK=^åÉëíÜÉëáçäçÖó=NVVVXVNWNOONJPN=

NSK= báÅÜÉåÄÉêÖÉê=^I=mêçáÉííá=pI=táÅâó=pI=cê~ëÅ~êçäç=mI=pìíÉê=jI=pé~Üå=aoI=j~Öåìëëçå=iK=jçêÄáÇ=
çÄÉëáíó=~åÇ=éçëíçéÉê~íáîÉ=éìäãçå~êó=~íÉäÉÅí~ëáëW=~å=ìåÇÉêÉëíáã~íÉÇ=éêçÄäÉãK=^åÉëíÜ=^å~äÖ=
OMMOXVRWNTUUJVO=
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NTK= eçääÉó=epI=jáäáÅJbãáäá=gI=_ÉÅâä~âÉ=joI=_~íÉë=asK=oÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=éìäãçå~êó=
îÉåíáä~íáçå=~åÇ=éÉêÑìëáçå=áå=çÄÉëáíóK=g=`äáå=fåîÉëí=NVSTXQSWQTRJUN=

NUK= p~åíÉëëçå=gK=lñóÖÉå=íê~åëéçêí=~åÇ=îÉåçìë=~ÇãáñíìêÉ=áå=íÜÉ=ÉñíêÉãÉäó=çÄÉëÉK=fåÑäìÉåÅÉ=çÑ=
~å~ÉëíÜÉëá~=~åÇ=~êíáÑáÅá~ä=îÉåíáä~íáçå=ïáíÜ=~åÇ=ïáíÜçìí=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉK=^Åí~=
^å~ÉëíÜÉëáçä=pÅ~åÇ=NVTSXOMWPUTJVQ=

NVK= pçÇÉêÄÉêÖ=jI=qÜçãëçå=aI=tÜáíÉ=qK=oÉëéáê~íáçåI=ÅáêÅìä~íáçå=~åÇ=~å~ÉëíÜÉíáÅ=ã~å~ÖÉãÉåí=áå=
çÄÉëáíóK=fåîÉëíáÖ~íáçå=ÄÉÑçêÉ=~åÇ=~ÑíÉê=àÉàìåçáäÉ~ä=Äóé~ëëK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=NVTTXONWRRJ
SN=

OMK= îçå=råÖÉêåJpíÉêåÄÉêÖ=_pI=oÉÖäá=^I=pÅÜåÉáÇÉê=j`I=hìåò=cI=oÉÄÉê=^K=bÑÑÉÅí=çÑ=çÄÉëáíó=~åÇ=ëáíÉ=
çÑ=ëìêÖÉêó=çå=éÉêáçéÉê~íáîÉ=äìåÖ=îçäìãÉëK=_ê=g=^å~ÉëíÜ=OMMQXVOWOMOJT=

ONK= s~ìÖÜ~å=otI=táëÉ=iK=fåíê~çéÉê~íáîÉ=~êíÉêá~ä=çñóÖÉå~íáçå=áå=çÄÉëÉ=é~íáÉåíëK=^åå=pìêÖ=
NVTSXNUQWPRJQO=

OOK= eÉÇÉåëíáÉêå~=dI=p~åíÉëëçå=gK=píìÇáÉë=çå=áåíê~Jéìäãçå~êó=Ö~ë=ÇáëíêáÄìíáçå=áå=íÜÉ=ÉñíêÉãÉäó=
çÄÉëÉK=fåÑäìÉåÅÉ=çÑ=~å~ÉëíÜÉëá~=~åÇ=~êíáÑáÅá~ä=îÉåíáä~íáçå=ïáíÜ=~åÇ=ïáíÜçìí=éçëáíáîÉ=ÉåÇJ
Éñéáê~íçêó=éêÉëëìêÉK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=NVTTXONWORTJSR=

OPK= `çìëë~=jI=mêçáÉííá=pI=pÅÜåóÇÉê=mI=cê~ëÅ~êçäç=mI=pìíÉê=jI=pé~Üå=aoI=j~Öåìëëçå=iK=mêÉîÉåíáçå=
çÑ=~íÉäÉÅí~ëáë=Ñçêã~íáçå=ÇìêáåÖ=íÜÉ=áåÇìÅíáçå=çÑ=ÖÉåÉê~ä=~åÉëíÜÉëá~=áå=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíëK=
^åÉëíÜ=^å~äÖ=OMMQXVUWNQVNJR=

OQK= d~åÇÉê=pI=cê~ëÅ~êçäç=mI=pìíÉê=jI=pé~Üå=aoI=j~Öåìëëçå=iK=mçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=
ÇìêáåÖ=áåÇìÅíáçå=çÑ=ÖÉåÉê~ä=~åÉëíÜÉëá~=áåÅêÉ~ëÉë=Çìê~íáçå=çÑ=åçåÜóéçñáÅ=~éåÉ~=áå=ãçêÄáÇäó=
çÄÉëÉ=é~íáÉåíëK=^åÉëíÜ=^å~äÖ=OMMRXNMMWRUMJQ=

ORK= oÉáåáìë=eI=gçåëëçå=iI=dìëí~Ñëëçå=pI=pìåÇÄçã=jI=aìîÉêåçó=lI=mÉäçëá=mI=eÉÇÉåëíáÉêå~=dI=
cêÉÇ¨å=cK=mêÉîÉåíáçå=çÑ=~íÉäÉÅí~ëáë=áå=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíë=ÇìêáåÖ=ÖÉåÉê~ä=~åÉëíÜÉëá~=~åÇ=
é~ê~äóëáëW=~=ÅçãéìíÉêáòÉÇ=íçãçÖê~éÜó=ëíìÇóK=^åÉëíÜÉëáçäçÖó=OMMVXNNNWVTVJUT=

OSK= ^äã~ê~âÄá=t^I=c~ïòá=ejI=^äÜ~ëÜÉãá=g^K=bÑÑÉÅíë=çÑ=Ñçìê=áåíê~çéÉê~íáîÉ=îÉåíáä~íçêó=ëíê~íÉÖáÉë=
çå=êÉëéáê~íçêó=Åçãéäá~åÅÉ=~åÇ=Ö~ë=ÉñÅÜ~åÖÉ=ÇìêáåÖ=ä~é~êçëÅçéáÅ=Ö~ëíêáÅ=Ä~åÇáåÖ=áå=çÄÉëÉ=
é~íáÉåíëK=_ê=g=^å~ÉëíÜ=OMMVXNMOWUSOJU=

OTK= mÉäçëá=mI=dêÉÖçêÉííá=`K=mÉêáçéÉê~íáîÉ=ã~å~ÖÉãÉåí=çÑ=çÄÉëÉ=é~íáÉåíëK=_Éëí=éê~ÅíáÅÉ=C=êÉëÉ~êÅÜ=
`äáå=^å~ÉëíÜÉëáçä=OMNMXOQWONNJOR=

OUK= mÉêáääá=sI=pçää~òòá=iI=jçÇÉëíá=`I=^ååÉíí~=jdI=p~ÅÅç=qI=_çÅÅá=jdI=q~ÅÅÜáåç=ojI=mêçáÉííá=oK=
`çãé~êáëçå=çÑ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=ïáíÜ=êÉîÉêëÉ=qêÉåÇÉäÉåÄìêÖ=éçëáíáçå=áå=
ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíë=ìåÇÉêÖçáåÖ=Ä~êá~íêáÅ=ëìêÖÉêóW=ÉÑÑÉÅíë=çå=ÜÉãçÇóå~ãáÅë=~åÇ=éìäãçå~êó=
Ö~ë=ÉñÅÜ~åÖÉK=lÄÉëáíó=pìêÖ=OMMPXNPWSMRJV=

OVK= péêìåÖ=gI=tÜ~ääÉó=adI=c~äÅçåÉ=qI=táäâë=tI=k~îê~íáä=gbI=_çìêâÉ=aiK=qÜÉ=ÉÑÑÉÅíë=çÑ=íáÇ~ä=
îçäìãÉ=~åÇ=êÉëéáê~íçêó=ê~íÉ=çå=çñóÖÉå~íáçå=~åÇ=êÉëéáê~íçêó=ãÉÅÜ~åáÅë=ÇìêáåÖ=ä~é~êçëÅçéó=áå=
ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíëK=^åÉëíÜ=^å~äÖ=OMMPXVTWOSUJTQ=

PMK= sÉåíáä~íáçå=ïáíÜ=äçïÉê=íáÇ~ä=îçäìãÉë=~ë=Åçãé~êÉÇ=ïáíÜ=íê~Çáíáçå~ä=íáÇ~ä=îçäìãÉë=Ñçê=~ÅìíÉ=äìåÖ=
áåàìêó=~åÇ=íÜÉ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=qÜÉ=^ÅìíÉ=oÉëéáê~íçêó=aáëíêÉëë=póåÇêçãÉ=
kÉíïçêâK=k=båÖ=g=jÉÇ=OMMMXPQOWNPMNJU=

PNK= pìÇ=pI=cêáÉÇêáÅÜ=glI=q~ÅÅçåÉ=mI=mçääá=cI=^ÇÜáâ~êá=khgI=i~íáåá=oI=mÉëÉåíá=^I=dì¨êáå=`I=
j~åÅÉÄç=gI=`ìêäÉó=j^nI=cÉêå~åÇÉò=oI=`Ü~å=jJ`I=_ÉìêÉí=mI=sçÖÖÉåêÉáíÉê=dI=pìÇ=jI=
qçÖåçåá=dI=d~ííáåçåá=iK=mêçåÉ=îÉåíáä~íáçå=êÉÇìÅÉë=ãçêí~äáíó=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=
Ñ~áäìêÉ=~åÇ=ëÉîÉêÉ=ÜóéçñÉãá~W=ëóëíÉã~íáÅ=êÉîáÉï=~åÇ=ãÉí~J~å~äóëáëK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
OMNMXPSWRURJVV=

POK= d~ííáåçåá=iI=mÉëÉåíá=^K=qÜÉ=ÅçåÅÉéí=çÑ=?Ä~Äó=äìåÖ?K=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMRXPNWTTSJUQ=
PPK= d~äá~íëçì=bI=hçëí~åíá=bI=pî~êå~=bI=háíë~âçë=^I=hçìäçìê~ë=sI=bÑêÉãáÇáë=p`I=k~âçë=dK=mêçåÉ=

éçëáíáçå=~ìÖãÉåíë=êÉÅêìáíãÉåí=~åÇ=éêÉîÉåíë=~äîÉçä~ê=çîÉêáåÑä~íáçå=áå=~ÅìíÉ=äìåÖ=áåàìêóK=^ã=g=
oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMSXNTQWNUTJVT=

PQK= j~åÅÉÄç=gI=cÉêå•åÇÉò=oI=_ä~åÅÜ=iI=oá~äé=dI=dçêÇç=cI=cÉêêÉê=jI=oçÇê∞ÖìÉò=cI=d~êêç=mI=oáÅ~êí=
mI=s~ääîÉêÇ∫=fI=dáÅÜ=fI=`~ëí~¥ç=gI=p~ìê~=mI=açã∞åÖìÉò=dI=_çåÉí=^I=^äÄÉêí=ohK=^=ãìäíáÅÉåíÉê=



= oÉÑÉêÉåÅÉë= = =

 51 

íêá~ä=çÑ=éêçäçåÖÉÇ=éêçåÉ=îÉåíáä~íáçå=áå=ëÉîÉêÉ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=
`êáí=`~êÉ=jÉÇ=OMMSXNTPWNOPPJV=

PRK= d~ííáåçåá=iI=mÉäçëá=mI=sáí~äÉ=dI=mÉëÉåíá=^I=aD^åÇêÉ~=iI=j~ëÅÜÉêçåá=aK=_çÇó=éçëáíáçå=ÅÜ~åÖÉë=
êÉÇáëíêáÄìíÉ=äìåÖ=ÅçãéìíÉÇJíçãçÖê~éÜáÅ=ÇÉåëáíó=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=Ñ~áäìêÉK=
^åÉëíÜÉëáçäçÖó=NVVNXTQWNRJOP=

PSK= päìíëâó=^pK=iìåÖ=áåàìêó=Å~ìëÉÇ=Äó=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåK=`ÜÉëí=NVVVXNNSWVpJNRp=
PTK= `ÜáìãÉääç=aI=`~êäÉëëç=bI=`~ÇêáåÖÜÉê=mI=`~áêçåá=mI=s~äÉåò~=cI=mçääá=cI=q~ää~êáåá=cI=`çòòá=mI=

`êÉëëçåá=jI=`çäçãÄç=^I=j~êáåá=ggI=d~ííáåçåá=iK=iìåÖ=ëíêÉëë=~åÇ=ëíê~áå=ÇìêáåÖ=ãÉÅÜ~åáÅ~ä=
îÉåíáä~íáçå=Ñçê=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMUXNTUWPQSJ
RR=

PUK= _çìëë~êë~ê=jI=qÜáÉêêó=dI=g~ÄÉê=pI=oçìÇçíJqÜçê~î~ä=cI=iÉã~áêÉ=cI=_êçÅÜ~êÇ=iK=oÉä~íáçåëÜáé=
ÄÉíïÉÉå=îÉåíáä~íçêó=ëÉííáåÖë=~åÇ=Ä~êçíê~ìã~=áå=íÜÉ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=
fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMOXOUWQMSJNP=

PVK= aêÉóÑìëë=aI=pçäÉê=mI=_~ëëÉí=dI=p~ìãçå=dK=eáÖÜ=áåÑä~íáçå=éêÉëëìêÉ=éìäãçå~êó=ÉÇÉã~K=
oÉëéÉÅíáîÉ=ÉÑÑÉÅíë=çÑ=ÜáÖÜ=~áêï~ó=éêÉëëìêÉI=ÜáÖÜ=íáÇ~ä=îçäìãÉI=~åÇ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=
éêÉëëìêÉK=^ã=oÉî=oÉëéáê=aáë=NVUUXNPTWNNRVJSQ=

QMK= q~ëâ~ê=sI=gçÜå=gI=bî~åÇÉê=bI=oçÄÉêíëçå=_I=gçåëçå=_K=pìêÑ~Åí~åí=ÇóëÑìåÅíáçå=ã~âÉë=äìåÖë=
îìäåÉê~ÄäÉ=íç=êÉéÉíáíáîÉ=Åçää~éëÉ=~åÇ=êÉÉñé~åëáçåK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVTXNRRW=PNPJ
OM=

QNK= o~åáÉêá=sjI=pìíÉê=mjI=qçêíçêÉää~=`I=aÉ=qìääáç=oI=a~óÉê=gjI=_êáÉåò~=^I=_êìåç=cI=päìíëâó=^pK=
bÑÑÉÅí=çÑ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçå=çå=áåÑä~ãã~íçêó=ãÉÇá~íçêë=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=
ÇáëíêÉëë=ëóåÇêçãÉW=~=ê~åÇçãáòÉÇ=ÅçåíêçääÉÇ=íêá~äK=g^j^=NVVVXOUOWRQJSN=

QOK= päìíëâó=^pK=sÉåíáä~íçêJáåÇìÅÉÇ=äìåÖ=áåàìêóW=Ñêçã=Ä~êçíê~ìã~=íç=Äáçíê~ìã~K=oÉëéáê=`~êÉ=
OMMRXRMWSQSJRV=

QPK= qÉêê~Öåá=mmI=oçëÄçÅÜ=dI=qÉ~äÇá=^I=`çêåç=bI=jÉå~äÇç=bI=a~îáåá=lI=d~åÇáåá=dI=eÉêêã~åå=mI=
j~ëÅá~=iI=nìáåíÉä=jI=päìíëâó=^pI=d~ííáåçåá=iI=o~åáÉêá=sjK=qáÇ~ä=ÜóéÉêáåÑä~íáçå=ÇìêáåÖ=äçï=
íáÇ~ä=îçäìãÉ=îÉåíáä~íáçå=áå=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=
OMMTXNTRWNSMJS=

QQK= sáää~ê=gI=h~Åã~êÉâ=ojI=m¨êÉòJj¨åÇÉò=iI=^ÖìáêêÉJg~áãÉ=^K=^=ÜáÖÜ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=
éêÉëëìêÉI=äçï=íáÇ~ä=îçäìãÉ=îÉåíáä~íçêó=ëíê~íÉÖó=áãéêçîÉë=çìíÅçãÉ=áå=éÉêëáëíÉåí=~ÅìíÉ=êÉëéáê~íçêó=
ÇáëíêÉëë=ëóåÇêçãÉW=~=ê~åÇçãáòÉÇI=ÅçåíêçääÉÇ=íêá~äK=`êáí=`~êÉ=jÉÇ=OMMSXPQW=NPNNJU=

QRK= e~ÖÉê=akI=hêáëÜå~å=g^I=e~óÇÉå=aiI=_êçïÉê=odK=qáÇ~ä=îçäìãÉ=êÉÇìÅíáçå=áå=é~íáÉåíë=ïáíÜ=
~ÅìíÉ=äìåÖ=áåàìêó=ïÜÉå=éä~íÉ~ì=éêÉëëìêÉë=~êÉ=åçí=ÜáÖÜK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMRX=
NTOWNOQNJR=

QSK= d~ííáåçåá=iI=mÉëÉåíá=^I=j~ëÅÜÉêçåá=aI=j~êÅçäáå=oI=cìã~Ö~ääá=oI=oçëëá=cI=f~éáÅÜáåç=dI=
oçã~Öåçäá=dI=ròáÉä=iI=^Öçëíçåá=^K=içïJÑêÉèìÉåÅó=éçëáíáîÉJéêÉëëìêÉ=îÉåíáä~íáçå=ïáíÜ=
Éñíê~ÅçêéçêÉ~ä=`lO=êÉãçî~ä=áå=ëÉîÉêÉ=~ÅìíÉ=êÉëéáê~íçêó=Ñ~áäìêÉK=g^j^=NVUSXORSWUUNJS=

QTK= qÉêê~Öåá=mmI=aÉä=pçêÄç=iI=j~ëÅá~=iI=rêÄáåç=oI=j~êíáå=biI=_áêçÅÅç=^I=c~ÖÖá~åç=`I=nìáåíÉä=jI=
d~ííáåçåá=iI=o~åáÉêá=sjK=qáÇ~ä=îçäìãÉ=äçïÉê=íÜ~å=S=ãäLâÖ=ÉåÜ~åÅÉë=äìåÖ=éêçíÉÅíáçåW=êçäÉ=çÑ=
Éñíê~ÅçêéçêÉ~ä=Å~êÄçå=ÇáçñáÇÉ=êÉãçî~äK=^åÉëíÜÉëáçäçÖó=OMMVXNNNWUOSJPR=

QUK= jÉ~Ç=gI=q~âáëÜáã~=qI=iÉáíÜ=aK=píêÉëë=ÇáëíêáÄìíáçå=áå=äìåÖëW=~=ãçÇÉä=çÑ=éìäãçå~êó=Éä~ëíáÅáíóK=g=
^ééä=mÜóëáçä=NVTMXOUWRVSJSMU=

QVK= `Üì=bhI=tÜáíÉÜÉ~Ç=qI=päìíëâó=^pK=bÑÑÉÅíë=çÑ=ÅóÅäáÅ=çéÉåáåÖ=~åÇ=ÅäçëáåÖ=~í=äçïJ=~åÇ=ÜáÖÜJ
îçäìãÉ=îÉåíáä~íáçå=çå=ÄêçåÅÜç~äîÉçä~ê=ä~î~ÖÉ=ÅóíçâáåÉëK=`êáí=`~êÉ=jÉÇ=OMMQXPOWNSUJTQ=

RMK= i~ÅÜã~åå=_K=léÉå=ìé=íÜÉ=äìåÖ=~åÇ=âÉÉé=íÜÉ=äìåÖ=çéÉåK=fåíÉåëáîÉ=`~êÉ=jÉÇ=NVVOXNUWPNVJON=
RNK= oçíÜÉå=erI=péçêêÉ=_I=båÖÄÉêÖ=dI=tÉÖÉåáìë=dI=eÉÇÉåëíáÉêå~=dK=^áêï~ó=ÅäçëìêÉI=~íÉäÉÅí~ëáë=

~åÇ=Ö~ë=ÉñÅÜ~åÖÉ=ÇìêáåÖ=ÖÉåÉê~ä=~å~ÉëíÜÉëá~K=_ê=g=^å~ÉëíÜ=NVVUXUNWSUNJS=
ROK= oçíÜÉå=erI=péçêêÉ=_I=båÖÄÉêÖ=dI=tÉÖÉåáìë=dI=eÉÇÉåëíáÉêå~=dK=oÉÉñé~åëáçå=çÑ=~íÉäÉÅí~ëáë=

ÇìêáåÖ=ÖÉåÉê~ä=~å~ÉëíÜÉëá~=ã~ó=Ü~îÉ=~=éêçäçåÖÉÇ=ÉÑÑÉÅíK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=NVVRXPVW=NNUJ
OR=
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RPK= oçíÜÉå=erI=péçêêÉ=_I=båÖÄÉêÖ=dI=tÉÖÉåáìë=dI=e∏Öã~å=jI=eÉÇÉåëíáÉêå~=dK=fåÑäìÉåÅÉ=çÑ=Ö~ë=
Åçãéçëáíáçå=çå=êÉÅìêêÉåÅÉ=çÑ=~íÉäÉÅí~ëáë=~ÑíÉê=~=êÉÉñé~åëáçå=ã~åÉìîÉê=ÇìêáåÖ=ÖÉåÉê~ä=~åÉëíÜÉëá~K=
^åÉëíÜÉëáçäçÖó=NVVRXUOWUPOJQO=

RQK= ^ã~íç=j_I=_~êÄ~ë=`pI=jÉÇÉáêçë=ajI=j~Ö~äÇá=o_I=pÅÜÉííáåç=dmI=içêÉåòáJcáäÜç=dI=h~áê~ää~=
o^I=aÉÜÉáåòÉäáå=aI=jìåçò=`I=läáîÉáê~=oI=q~â~Ö~âá=qvI=`~êî~äÜç=`oK=bÑÑÉÅí=çÑ=~=éêçíÉÅíáîÉJ
îÉåíáä~íáçå=ëíê~íÉÖó=çå=ãçêí~äáíó=áå=íÜÉ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=k=båÖä=g=jÉÇ=
NVVUXPPUWPQTJRQ=

RRK= i~éáåëâó=pbI=^ìÄáå=jI=jÉÜí~=pI=_çáíÉ~ì=mI=päìíëâó=^pK=p~ÑÉíó=~åÇ=ÉÑÑáÅ~Åó=çÑ=~=ëìëí~áåÉÇ=
áåÑä~íáçå=Ñçê=~äîÉçä~ê=êÉÅêìáíãÉåí=áå=~Çìäíë=ïáíÜ=êÉëéáê~íçêó=Ñ~áäìêÉK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
NVVVXORWNOVTJPMN=

RSK= dê~ëëç=pI=j~ëÅá~=iI=aÉä=qìêÅç=jI=j~ä~Å~êåÉ=mI=dáìåí~=cI=_êçÅÜ~êÇ=iI=päìíëâó=^pI=j~êÅç=
o~åáÉêá=sK=bÑÑÉÅíë=çÑ=êÉÅêìáíáåÖ=ã~åÉìîÉêë=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=
îÉåíáä~íÉÇ=ïáíÜ=éêçíÉÅíáîÉ=îÉåíáä~íçêó=ëíê~íÉÖóK=^åÉëíÜÉëáçäçÖó=OMMOXVSWTVRJUMO=

RTK= sáää~Öê~=^I=lÅÜ~Ö~îá~=^I=s~íì~=pI=jìêá~ë=dI=aÉä=j~ê=cÉêå~åÇÉò=jI=içéÉò=^Öìáä~ê=gI=
cÉêå~åÇÉò=oI=_ä~åÅÜ=iK=oÉÅêìáíãÉåí=ã~åÉìîÉêë=ÇìêáåÖ=äìåÖ=éêçíÉÅíáîÉ=îÉåíáä~íáçå=áå=~ÅìíÉ=
êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMOXNSRWNSRJTM=

RUK= _êçïÉê=odI=jçêêáë=^I=j~ÅfåíóêÉ=kI=j~ííÜ~ó=j^I=e~óÇÉå=aI=qÜçãéëçå=qI=`äÉããÉê=qI=
i~åâÉå=mkI=pÅÜçÉåÑÉäÇ=aK=bÑÑÉÅíë=çÑ=êÉÅêìáíãÉåí=ã~åÉìîÉêë=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=äìåÖ=áåàìêó=
~åÇ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=îÉåíáä~íÉÇ=ïáíÜ=ÜáÖÜ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉK=
`êáí=`~êÉ=jÉÇ=OMMPXPNWORVOJT=

RVK= `çåëí~åíáå=gJjI=dê~ëëç=pI=`Ü~åèìÉë=dI=^ìÑçêí=pI=cìíáÉê=bI=pÉÄÄ~åÉ=jI=gìåÖ=_I=d~ääáñ=_I=
_~òáå=gbI=oçìÄó=gJgI=g~ÄÉê=pK=iìåÖ=ãçêéÜçäçÖó=éêÉÇáÅíë=êÉëéçåëÉ=íç=êÉÅêìáíãÉåí=ã~åÉìîÉê=áå=
é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=`êáí=`~êÉ=jÉÇ=OMNMXPUWNNMUJNT=

SMK= ^äÄÉêí=pmI=aáoçÅÅç=gI=^ääÉå=d_I=_~íÉë=geI=i~ÑçääÉííÉ=oI=hìÄá~â=_aI=cáëÅÜÉê=gI=j~êçåÉó=pI=
káÉã~å=dcK=qÜÉ=êçäÉ=çÑ=íáãÉ=~åÇ=éêÉëëìêÉ=çå=~äîÉçä~ê=êÉÅêìáíãÉåíK=g=^ééä=mÜóëáçä=
OMMVXNMSWTRTJSR=

SNK= _çêÖÉë=g_I=lâ~ãçíç=skI=j~íçë=dcI=`~ê~ãÉò=jmI=^ê~åíÉë=moI=_~êêçë=cI=pçìò~=`bI=sáÅíçêáåç=
g^I=h~Åã~êÉâ=ojI=_~êÄ~ë=`pI=`~êî~äÜç=`oI=^ã~íç=j_K=oÉîÉêëáÄáäáíó=çÑ=äìåÖ=Åçää~éëÉ=~åÇ=
ÜóéçñÉãá~=áå=É~êäó=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=
OMMSXNTQWOSUJTU=

SOK= wáÖÉäã~å=`I=_êáëâáå=^I=eÉêëÅÜ=jK=bñíêÉãÉäó=ÜáÖÜJéêÉëëìêÉ=äìåÖ=êÉÅêìáíãÉåí=ã~åÉìîÉê=ã~ó=ÄÉ=
äáÑÉ=ë~îáåÖ=áå=íÜÉ=ãçëí=ëÉîÉêÉ=Å~ëÉë=çÑ=~ÅìíÉ=äìåÖ=áåàìêóL~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=`êáí=
`~êÉ=jÉÇ=OMMQXPOWNQQNJO=

SPK= `çìêå~åÇ=^I=jçíäÉó=eiK=mÜóëáçäçÖáÅ~ä=ëíìÇáÉë=çÑ=íÜÉ=ÉÑÑÉÅíë=çÑ=áåíÉêãáííÉåí=éçëáíáîÉ=éêÉëëìêÉ=
ÄêÉ~íÜáåÖ=çå=Å~êÇá~Å=çìíéìí=áå=ã~åK=^ã=g=mÜóëáçä=NVQUXNROWNSOJTQ=

SQK= lÇÉåëíÉÇí=eI=^åÉã~å=^I=h~ê~ëçå=pI=píÉåèîáëí=lI=iìåÇáå=pK=^ÅìíÉ=ÜÉãçÇóå~ãáÅ=ÅÜ~åÖÉë=
ÇìêáåÖ=äìåÖ=êÉÅêìáíãÉåí=áå=ä~î~ÖÉ=~åÇ=ÉåÇçíçñáåJáåÇìÅÉÇ=^ifK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
OMMRXPNWNNOJOM=

SRK= _Éáå=qI=hìÜê=imI=_ÉäÉ=pI=mäçåÉê=cI=hÉóä=`I=q~ÉÖÉê=hK=iìåÖ=êÉÅêìáíãÉåí=ã~åÉìîÉê=áå=é~íáÉåíë=
ïáíÜ=ÅÉêÉÄê~ä=áåàìêóW=ÉÑÑÉÅíë=çå=áåíê~Åê~åá~ä=éêÉëëìêÉ=~åÇ=ÅÉêÉÄê~ä=ãÉí~ÄçäáëãK=fåíÉåëáîÉ=`~êÉ=
jÉÇ=OMMOXOUWRRQJU=

SSK= jÉ~ÇÉ=jlI=`ççâ=agI=dêáÑÑáíÜ=ibI=e~åÇ=ibI=i~éáåëâó=pbI=píÉï~êí=qbI=háääá~å=hgI=päìíëâó=^pI=
dìó~íí=deK=^=ëíìÇó=çÑ=íÜÉ=éÜóëáçäçÖáÅ=êÉëéçåëÉë=íç=~=äìåÖ=êÉÅêìáíãÉåí=ã~åÉìîÉê=áå=~ÅìíÉ=äìåÖ=
áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=oÉëéáê=`~êÉ=OMMUXRPWNQQNJV=

STK= káÉäëÉå=gI=lëíÉêÖ~~êÇ=jI=hà~ÉêÖ~~êÇ=gI=qáåÖäÉÑÑ=gI=_ÉêíÜÉäëÉå=mdI=kóÖ~êÇ=bI=i~êëëçå=^K=iìåÖ=
êÉÅêìáíãÉåí=ã~åÉìîÉê=ÇÉéêÉëëÉë=ÅÉåíê~ä=ÜÉãçÇóå~ãáÅë=áå=é~íáÉåíë=ÑçääçïáåÖ=Å~êÇá~Å=ëìêÖÉêóK=
fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMRXPNWNNUVJVQ=

SUK= c~å=bI=táäÅçñ=jbI=_êçïÉê=odI=píÉï~êí=qbI=jÉÜí~=pI=i~éáåëâó=pbI=jÉ~ÇÉ=jlI=cÉêÖìëçå=
kaK=oÉÅêìáíãÉåí=ã~åÉìîÉêë=Ñçê=~ÅìíÉ=äìåÖ=áåàìêóW=~=ëóëíÉã~íáÅ=êÉîáÉïK=^ã=g=oÉëéáê=`êáí=`~êÉ=
jÉÇ=OMMUXNTUWNNRSJSP=
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SVK= e~äÄÉêíëã~=cgI=s~åÉâÉê=jI=máÅââÉêë=mI=kÉÉäÉã~å=`I=pÅÜÉÑÑÉê=dgI=eçÉîÉå=î~å=ÇÉê=gdK=^=ëáåÖäÉ=
êÉÅêìáíãÉåí=ã~åÉìîÉê=áå=îÉåíáä~íÉÇ=ÅêáíáÅ~ääó=áää=ÅÜáäÇêÉå=Å~å=íê~åëäçÅ~íÉ=éìäãçå~êó=ÅóíçâáåÉë=
áåíç=íÜÉ=ÅáêÅìä~íáçåK=g=`êáí=`~êÉ=OMNMXORWNMJR=

TMK= q~äãçê=aI=p~êÖÉ=qI=iÉÖÉÇò~=^I=lDaçååÉää=`oI=oáíò=oI=içêáåÖ=peI=j~äÜçíê~=^K=`óíçâáåÉ=
êÉäÉ~ëÉ=ÑçääçïáåÖ=êÉÅêìáíãÉåí=ã~åÉìîÉêëK=`ÜÉëí=OMMTXNPOWNQPQJV=

TNK= lÅòÉåëâá=tI=e∏êã~åå=`I=hÉääÉê=`I=içêÉåòä=kI=hÉéâ~=^I=pÅÜï~êò=pI=cáíòÖÉê~äÇ=oaK=
oÉÅêìáíãÉåí=ã~åÉìîÉêë=~ÑíÉê=~=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=íêá~ä=Çç=åçí=áåÇìÅÉ=ëìëí~áåÉÇ=
ÉÑÑÉÅíë=áå=É~êäó=~Çìäí=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^åÉëíÜÉëáçäçÖó=OMMQXNMNWSOMJR=

TOK= eçÇÖëçå=`I=hÉ~íáåÖ=giI=eçää~åÇ=^bI=a~îáÉë=^oI=pãáêåÉçë=iI=_ê~ÇäÉó=pgI=qìñÉå=aK=
oÉÅêìáíãÉåí=ã~åçÉìîêÉë=Ñçê=~Çìäíë=ïáíÜ=~ÅìíÉ=äìåÖ=áåàìêó=êÉÅÉáîáåÖ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåK=
`çÅÜê~åÉ=Ç~í~Ä~ëÉ=çÑ=ëóëíÉã~íáÅ=êÉîáÉïë=ElåäáåÉF=OMMVW`aMMSSST=

TPK= d~ííáåçåá=iI=`~áêçåá=mI=`êÉëëçåá=jI=`ÜáìãÉääç=aI=o~åáÉêá=sjI=nìáåíÉä=jI=oìëëç=pI=m~íêçåáíá=
kI=`çêåÉàç=oI=_ìÖÉÇç=dK=iìåÖ=êÉÅêìáíãÉåí=áå=é~íáÉåíë=ïáíÜ=íÜÉ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=
ëóåÇêçãÉK=k=båÖä=g=jÉÇ=OMMSXPRQWNTTRJUS=

TQK= mÉäçëá=mI=_çííáåç=kI=`ÜáìãÉääç=aI=`~áêçåá=mI=m~åáÖ~Ç~=jI=d~ãÄÉêçåá=`I=`çäçãÄç=dI=
_áÖ~íÉääç=iI=d~ííáåçåá=iK=páÖÜ=áå=ëìéáåÉ=~åÇ=éêçåÉ=éçëáíáçå=ÇìêáåÖ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=
ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMPXNSTWRONJT=

TRK= iáã=`JjI=gìåÖ=eI=hçÜ=vI=iÉÉ=gpI=pÜáã=qJpI=iÉÉ=pJaI=háã=tJpI=háã=apI=háã=tJaK=bÑÑÉÅí=
çÑ=~äîÉçä~ê=êÉÅêìáíãÉåí=ã~åÉìîÉê=áå=É~êäó=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=~ÅÅçêÇáåÖ=íç=
~åíáÇÉêÉÅêìáíãÉåí=ëíê~íÉÖóI=ÉíáçäçÖáÅ~ä=Å~íÉÖçêó=çÑ=ÇáÑÑìëÉ=äìåÖ=áåàìêóI=~åÇ=ÄçÇó=éçëáíáçå=çÑ=íÜÉ=
é~íáÉåíK=`êáí=`~êÉ=jÉÇ=OMMPXPNWQNNJU=

TSK= qÜ~ãã~åçã~á=^I=eìÉëÉê=ibI=j~àìãÇ~ê=^I=_~êíçä•âJpìâá=bI=pìâá=_K=aÉëáÖå=çÑ=~=åÉï=î~êá~ÄäÉJ
îÉåíáä~íáçå=ãÉíÜçÇ=çéíáãáòÉÇ=Ñçê=äìåÖ=êÉÅêìáíãÉåí=áå=ãáÅÉK=g=^ééä=mÜóëáçä=OMMUXNMQWNPOVJQM=

TTK= lÇÉåëíÉÇí=eI=iáåÇÖêÉå=pI=läÉÖ~êÇ=`I=bêä~åÇëëçå=hI=iÉíÜî~ää=pI=^åÉã~å=^I=píÉåèîáëí=lI=
iìåÇáå=pK=päçï=ãçÇÉê~íÉ=éêÉëëìêÉ=êÉÅêìáíãÉåí=ã~åÉìîÉê=ãáåáãáòÉë=åÉÖ~íáîÉ=ÅáêÅìä~íçêó=~åÇ=
äìåÖ=ãÉÅÜ~åáÅ=ëáÇÉ=ÉÑÑÉÅíëW=Éî~äì~íáçå=çÑ=êÉÅêìáíãÉåí=ã~åÉìîÉêë=ìëáåÖ=ÉäÉÅíêáÅ=áãéÉÇ~åÅÉ=
íçãçÖê~éÜóK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMRXPNWNTMSJNQ=

TUK= mÉäçëá=mI=`~ÇêáåÖÜÉê=mI=_çííáåç=kI=m~åáÖ~Ç~=jI=`~êêáÉêá=cI=oáî~=bI=iáëëçåá=^I=d~ííáåçåá=iK=
páÖÜ=áå=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVVXNRVWUTOJUM=

TVK= q~äãçê=aI=p~êÖÉ=qI=j~äÜçíê~=^I=lDaçååÉää=`oI=oáíò=oI=iáëÄçå=^I=kçî~Åâ=sI=içêáåÖ=peK=
jÉÅÜ~åáÅ~ä=îÉåíáä~íáçå=ÖìáÇÉÇ=Äó=ÉëçéÜ~ÖÉ~ä=éêÉëëìêÉ=áå=~ÅìíÉ=äìåÖ=áåàìêóK=k=båÖ=g=jÉÇ=
OMMUXPRVWOMVRJNMQ=

UMK= qÜáääÉ=^tI=oáÅÜ~êÇ=gJ`jI=j~ÖÖáçêÉ=pjI=o~åáÉêá=sjI=_êçÅÜ~êÇ=iK=^äîÉçä~ê=êÉÅêìáíãÉåí=áå=
éìäãçå~êó=~åÇ=Éñíê~éìäãçå~êó=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉW=Åçãé~êáëçå=ìëáåÖ=éêÉëëìêÉJ
îçäìãÉ=ÅìêîÉ=çê=ëí~íáÅ=Åçãéäá~åÅÉK=^åÉëíÜÉëáçäçÖó=OMMTXNMSWONOJT=

UNK= c~äâÉ=hgI=mçåíçééáÇ~å=eI=hìã~ê=^I=iÉáíÜ=abI=dÉÑÑáå=_I=i~îÉê=j_K=sÉåíáä~íáçå=ïáíÜ=ÉåÇJ
Éñéáê~íçêó=éêÉëëìêÉ=áå=~ÅìíÉ=äìåÖ=ÇáëÉ~ëÉK=g=`äáå=fåîÉëí=NVTOXRNWOPNRJOP=

UOK= aóÜê=qI=kóÖ~êÇ=bI=i~ìêëÉå=kI=i~êëëçå=^K=_çíÜ=äìåÖ=êÉÅêìáíãÉåí=ã~åÉìîÉê=~åÇ=mbbm=~êÉ=
åÉÉÇÉÇ=íç=áåÅêÉ~ëÉ=çñóÖÉå~íáçå=~åÇ=äìåÖ=îçäìãÉ=~ÑíÉê=Å~êÇá~Å=ëìêÖÉêóK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=
OMMQXQUWNUTJVT=

UPK= oáÅÜ~êÇ=g`I=j~ÖÖáçêÉ=pjI=gçåëçå=_I=j~åÅÉÄç=gI=iÉã~áêÉ=cI=_êçÅÜ~êÇ=iK=fåÑäìÉåÅÉ=çÑ=íáÇ~ä=
îçäìãÉ=çå=~äîÉçä~ê=êÉÅêìáíãÉåíK=oÉëéÉÅíáîÉ=êçäÉ=çÑ=mbbm=~åÇ=~=êÉÅêìáíãÉåí=ã~åÉìîÉêK=^ã=g=
oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMNXNSPWNSMVJNP=

UQK= e~äíÉê=gjI=píÉáåÄÉêÖ=gjI=pÅÜáääÉê=egI=a~páäî~=jI=d~ííç=i^I=i~åÇ~ë=pI=káÉã~å=dcK=mçëáíáîÉ=
ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=~ÑíÉê=~=êÉÅêìáíãÉåí=ã~åÉìîÉê=éêÉîÉåíë=ÄçíÜ=~äîÉçä~ê=Åçää~éëÉ=~åÇ=
êÉÅêìáíãÉåíLÇÉêÉÅêìáíãÉåíK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMPXNSTWNSOMJS=

URK= jÉêÅ~í=^I=oáÅÜ~êÇ=g`I=sáÉääÉ=_I=g~ÄÉê=pI=lëã~å=aI=aáÉÜä=giI=iÉÑê~åí=gvI=mê~í=dI=oáÅÜÉÅçÉìê=gI=
káÉëòâçïëâ~=^I=dÉêî~áë=`I=_~ìÇçí=gI=_çì~Çã~=iI=_êçÅÜ~êÇ=iK=mçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=
ëÉííáåÖ=áå=~Çìäíë=ïáíÜ=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉW=~=ê~åÇçãáòÉÇ=
ÅçåíêçääÉÇ=íêá~äK=g^j^=OMMUXOVVWSQSJRR=
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USK= jÉ~ÇÉ=jlI=`ççâ=agI=dìó~íí=deI=päìíëâó=^pI=^ê~Äá=vjI=`ççéÉê=agI=a~îáÉë=^oI=e~åÇ=ibI=
wÜçì=nI=qÜ~Ä~åÉ=iI=^ìëíáå=mI=i~éáåëâó=pI=_~ñíÉê=^I=oìëëÉää=gI=pâêçÄáâ=vI=oçåÅç=ggI=píÉï~êí=
qbK=sÉåíáä~íáçå=ëíê~íÉÖó=ìëáåÖ=äçï=íáÇ~ä=îçäìãÉëI=êÉÅêìáíãÉåí=ã~åÉìîÉêëI=~åÇ=ÜáÖÜ=éçëáíáîÉ=
ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=Ñçê=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉW=~=
ê~åÇçãáòÉÇ=ÅçåíêçääÉÇ=íêá~äK=g^j^=OMMUXOVVWSPTJQR=

UTK= d~ííáåçåá=iI=`~êäÉëëç=bI=_ê~òòá=iI=`~áêçåá=mK=mçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉK=`ìêê=léáå=`êáí=
`~êÉ=OMNMXNSWPVJQQ=

UUK= _áââÉê=fdI=iÉçåÜ~êÇí=pI=oÉáë=jáê~åÇ~=aI=_~ââÉê=gI=dçããÉêë=aK=_ÉÇëáÇÉ=ãÉ~ëìêÉãÉåí=çÑ=
ÅÜ~åÖÉë=áå=äìåÖ=áãéÉÇ~åÅÉ=íç=ãçåáíçê=~äîÉçä~ê=îÉåíáä~íáçå=áå=ÇÉéÉåÇÉåí=~åÇ=åçåJÇÉéÉåÇÉåí=
é~êíë=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=ÇìêáåÖ=~=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=íêá~ä=áå=
ãÉÅÜ~åáÅ~ääó=îÉåíáä~íÉÇ=áåíÉåëáîÉ=Å~êÉ=ìåáí=é~íáÉåíëK=`êáí=`~êÉ=OMNMXNQWoNMM=

UVK= aêÉóÑìëë=aI=p~ìãçå=dK=sÉåíáä~íçêJáåÇìÅÉÇ=äìåÖ=áåàìêóW=äÉëëçåë=Ñêçã=ÉñéÉêáãÉåí~ä=ëíìÇáÉëK=^ã=
g=oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVUXNRTWOVQJPOP=

VMK= pìíÉê=mjI=c~áêäÉó=_I=fëÉåÄÉêÖ=jaK=léíáãìã=ÉåÇJÉñéáê~íçêó=~áêï~ó=éêÉëëìêÉ=áå=é~íáÉåíë=ïáíÜ=
~ÅìíÉ=éìäãçå~êó=Ñ~áäìêÉK=k=båÖä=g=jÉÇ=NVTRXOVOWOUQJV=

VNK= dê~ëëç=pI=qÉêê~Öåá=mI=j~ëÅá~=iI=c~åÉääá=sI=nìáåíÉä=jI=eÉêêã~åå=mI=eÉÇÉåëíáÉêå~=dI=päìíëâó=
^pI=o~åáÉêá=sjK=^áêï~ó=éêÉëëìêÉJíáãÉ=ÅìêîÉ=éêçÑáäÉ=EëíêÉëë=áåÇÉñF=ÇÉíÉÅíë=íáÇ~ä=
êÉÅêìáíãÉåíLÜóéÉêáåÑä~íáçå=áå=ÉñéÉêáãÉåí~ä=~ÅìíÉ=äìåÖ=áåàìêóK=`êáí=`~êÉ=jÉÇ=OMMQXPOWNMNUJOT=

VOK= jìëÅÉÇÉêÉ=gdI=jìääÉå=g_I=d~å=hI=päìíëâó=^pK=qáÇ~ä=îÉåíáä~íáçå=~í=äçï=~áêï~ó=éêÉëëìêÉë=Å~å=
~ìÖãÉåí=äìåÖ=áåàìêóK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVQXNQVWNPOTJPQ=

VPK= pì~êÉòJpáéã~åå=cI=_çÜã=peI=qìëã~å=dI=mÉëÅÜ=qI=qÜ~ãã=lI=oÉáëëã~åå=eI=oÉëâÉ=^I=
j~Öåìëëçå=^I=eÉÇÉåëíáÉêå~=dK=rëÉ=çÑ=Çóå~ãáÅ=Åçãéäá~åÅÉ=Ñçê=çéÉå=äìåÖ=éçëáíáîÉ=ÉåÇJ
Éñéáê~íçêó=éêÉëëìêÉ=íáíê~íáçå=áå=~å=ÉñéÉêáãÉåí~ä=ëíìÇóK=`êáí=`~êÉ=jÉÇ=OMMTXPRWONQJON=

VQK= dáêÖáë=hI=e~ãÉÇ=eI=hÜ~íÉê=vI=h~Åã~êÉâ=ojK=^=ÇÉÅêÉãÉåí~ä=mbbm=íêá~ä=áÇÉåíáÑáÉë=íÜÉ=mbbm=
äÉîÉä=íÜ~í=ã~áåí~áåë=çñóÖÉå~íáçå=~ÑíÉê=äìåÖ=êÉÅêìáíãÉåíK=oÉëéáê=`~êÉ=OMMSXRNWNNPOJV=

VRK= `~ê~ãÉò=jmI=h~Åã~êÉâ=ojI=eÉäãó=jI=jáóçëÜá=bI=j~äÜçíê~=^I=^ã~íç=j_I=e~êêáë=opK=^=
Åçãé~êáëçå=çÑ=ãÉíÜçÇë=íç=áÇÉåíáÑó=çéÉåJäìåÖ=mbbmK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMVXPRWTQMJT=

VSK= q~äãçê=aI=p~êÖÉ=qI=lDaçååÉää=`oI=oáíò=oI=j~äÜçíê~=^I=iáëÄçå=^I=içêáåÖ=peK=bëçéÜ~ÖÉ~ä=~åÇ=
íê~åëéìäãçå~êó=éêÉëëìêÉë=áå=~ÅìíÉ=êÉëéáê~íçêó=Ñ~áäìêÉK=`êáí=`~êÉ=jÉÇ=OMMSXPQWNPUVJVQ=

VTK= iáÅÜíï~êÅâJ^ëÅÜçÑÑ=jI=hÉëëäÉê=sI=pàçëíê~åÇ=reI=eÉÇäìåÇ=^I=jçäë=dI=oìÄÉêíëëçå=pI=
j~êâëíêçã=^jI=dìííã~åå=gK=pí~íáÅ=îÉêëìë=Çóå~ãáÅ=êÉëéáê~íçêó=ãÉÅÜ~åáÅë=Ñçê=ëÉííáåÖ=íÜÉ=
îÉåíáä~íçêK=_ê=g=^å~ÉëíÜ=OMMMXURWRTTJUS=

VUK= d~ííáåçåá=iI=s~ÖÖáåÉääá=cI=`~êäÉëëç=bI=q~ÅÅçåÉ=mI=`çåíÉ=sI=`ÜáìãÉääç=aI=s~äÉåò~=cI=`~áêçåá=
mI=mÉëÉåíá=^K=aÉÅêÉ~ëÉ=áå=m~`lO=ïáíÜ=éêçåÉ=éçëáíáçå=áë=éêÉÇáÅíáîÉ=çÑ=áãéêçîÉÇ=çìíÅçãÉ=áå=
~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=`êáí=`~êÉ=jÉÇ=OMMPXPNWOTOTJPP=

VVK= eÉåòäÉê=aI=mÉäçëá=mI=aÉãÄáåëâá=oI=rääã~åå=^I=j~ÜåâÉå=^eI=oçëë~áåí=oI=hìÜäÉå=oK=
oÉëéáê~íçêó=Åçãéäá~åÅÉ=Äìí=åçí=Ö~ë=ÉñÅÜ~åÖÉ=ÅçêêÉä~íÉë=ïáíÜ=ÅÜ~åÖÉë=áå=äìåÖ=~Éê~íáçå=~ÑíÉê=~=
êÉÅêìáíãÉåí=ã~åÉìîÉêW=~å=ÉñéÉêáãÉåí~ä=ëíìÇó=áå=éáÖë=ïáíÜ=ë~äáåÉ=ä~î~ÖÉ=äìåÖ=áåàìêóK=`êáí=`~êÉ=
OMMRXVWoQTNJUO=

NMMK= eÉÇÉåëíáÉêå~=dI=g®êåÄÉêÖ=mlI=dçííäáÉÄ=fK=qÜçê~ÅáÅ=Ö~ë=îçäìãÉ=ãÉ~ëìêÉÇ=Äó=ÄçÇó=
éäÉíÜóëãçÖê~éÜó=ÇìêáåÖ=~åÉëíÜÉëá~=~åÇ=ãìëÅäÉ=é~ê~äóëáëW=ÇÉëÅêáéíáçå=~åÇ=î~äáÇ~íáçå=çÑ=~=
ãÉíÜçÇK=^åÉëíÜÉëáçäçÖó=NVUNXRRWQPVJQP=

NMNK= gçåã~êâÉê=`I=g~åëëçå=iI=gçåëçå=_I=i~êëëçå=^I=tÉêåÉê=lK=jÉ~ëìêÉãÉåí=çÑ=ÑìåÅíáçå~ä=êÉëáÇì~ä=
Å~é~Åáíó=Äó=ëìäÑìê=ÜÉñ~ÑäìçêáÇÉ=ï~ëÜçìíK=^åÉëíÜÉëáçäçÖó=NVURXSPWUVJVR=

NMOK= eÉäÇí=dmI=mÉíÉêë=ojK=^=ëáãéäáÑáÉÇ=ãÉíÜçÇ=íç=ÇÉíÉêãáåÉ=ÑìåÅíáçå~ä=êÉëáÇì~ä=Å~é~Åáíó=ÇìêáåÖ=
ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåK=`ÜÉëí=NVTUXTQWQVOJS=

NMPK= cêÉíëÅÜåÉê=oI=aÉìëÅÜ=eI=tÉáíå~ìÉê=^I=_êìååÉê=guK=^=ëáãéäÉ=ãÉíÜçÇ=íç=Éëíáã~íÉ=ÑìåÅíáçå~ä=
êÉëáÇì~ä=Å~é~Åáíó=áå=ãÉÅÜ~åáÅ~ääó=îÉåíáä~íÉÇ=é~íáÉåíëK=fåíÉåëáîÉ=`~êÉ=jÉÇ=NVVPXNVWPTOJS=

NMQK= läÉÖ~êÇ=`I=pçåÇÉêÖ~~êÇ=pI=eçìäíò=bI=iìåÇáå=pI=píÉåèîáëí=lK=bëíáã~íáçå=çÑ=ÑìåÅíáçå~ä=êÉëáÇì~ä=
Å~é~Åáíó=~í=íÜÉ=ÄÉÇëáÇÉ=ìëáåÖ=ëí~åÇ~êÇ=ãçåáíçêáåÖ=ÉèìáéãÉåíW=~=ãçÇáÑáÉÇ=åáíêçÖÉå=
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ï~ëÜçìíLï~ëÜáå=íÉÅÜåáèìÉ=êÉèìáêáåÖ=~=ëã~ää=ÅÜ~åÖÉ=çÑ=íÜÉ=áåëéáêÉÇ=çñóÖÉå=Ñê~ÅíáçåK=^åÉëíÜ=
^å~äÖ=OMMRXNMNWOMSJNO=

NMRK= `~áêçåá=mI=d~ííáåçåá=iK=eçï=íç=ãçåáíçê=äìåÖ=êÉÅêìáíãÉåí=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=äìåÖ=áåàìêóK=
`ìêê=léáå=`êáí=`~êÉ=OMMTXNPWPPUJQP=

NMSK= dì¨êáå=`I=_~óäÉ=cI=aÉÄçêÇ=pI=mçìéÉäáå=gJ`I=_~ÇÉí=jI=iÉã~ëëçå=pI=oáÅÜ~êÇ=gJ`K=sáëÅçÉä~ëíáÅ=
éêçéÉêíáÉë=çÑ=äìåÖë=~åÇ=íÜçê~ÅáÅ=ï~ää=çÑ=~åÉëíÜÉíáòÉÇ=ãÉÅÜ~åáÅ~ääó=îÉåíáä~íÉÇ=éáÖäÉíëK=sÉíÉêáå~êó=
~å~ÉëíÜÉëá~=~åÇ=~å~äÖÉëá~=OMMTXPQWPPNJU=

NMTK= kìåÉë=pI=q~â~ä~=gK=bî~äì~íáçå=çÑ=~=åÉï=ãçÇìäÉ=áå=íÜÉ=Åçåíáåìçìë=ãçåáíçêáåÖ=çÑ=êÉëéáê~íçêó=
ãÉÅÜ~åáÅëK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMMXOSWSTMJU=

NMUK= dìííã~åå=g=biI=c~Äêó=_I=w~ééÉ=aI=_ÉêåÜ~êÇ=eI=iáÅÜíï~êÅâJ^ëÅÜçÑÑ=iI=^ÇçäéÜ=jI=tçäÑÑ=dK=K=
aÉíÉêãáå~íáçå=çÑ=îçäìãÉ=ÇÉéÉåÇÉåí=êÉëéáê~íçêó=ëóëíÉã=ãÉÅÜ~åáÅë=áå=ãÉÅÜ~åáÅ~ääó=îÉåíáä~íÉÇ=
é~íáÉåíë=ìëáåÖ=íÜÉ=åÉï=pif`b=ãÉíÜçÇK=K=qÉÅÜåçä=eÉ~äíÜ=`~êÉ=NVVQXOWNTRJVN=

NMVK= jçäë=dI=_ê~åÇÉë=fI=hÉëëäÉê=sI=iáÅÜíï~êÅâJ^ëÅÜçÑÑ=jI=iççé=qI=dÉáÖÉê=hI=dìííã~åå=gK=sçäìãÉJ
ÇÉéÉåÇÉåí=Åçãéäá~åÅÉ=áå=^oapW=éêçéçë~ä=çÑ=~=åÉï=Çá~ÖåçëíáÅ=ÅçåÅÉéíK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
NVVVXORWNMUQJVN=

NNMK= h~ê~ëçå=pI=pçåÇÉêÖ~~êÇ=pI=iìåÇáå=pI=táâäìåÇ=gI=píÉåèîáëí=lK=bî~äì~íáçå=çÑ=éêÉëëìêÉLîçäìãÉ=
äççéë=Ä~ëÉÇ=çå=áåíê~íê~ÅÜÉ~ä=éêÉëëìêÉ=ãÉ~ëìêÉãÉåíë=ÇìêáåÖ=Çóå~ãáÅ=ÅçåÇáíáçåëK=^Åí~=
^å~ÉëíÜÉëáçä=pÅ~åÇ=OMMMXQQWRTNJT=

NNNK= pí~Üä=`^I=jçääÉê=hI=pÅÜìã~åå=pI=hìÜäÉå=oI=póÇçï=jI=mìíÉåëÉå=`I=dìííã~åå=gK=aóå~ãáÅ=
îÉêëìë=ëí~íáÅ=êÉëéáê~íçêó=ãÉÅÜ~åáÅë=áå=~ÅìíÉ=äìåÖ=áåàìêó=~åÇ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=
`êáí=`~êÉ=jÉÇ=OMMSXPQWOMVMJU=

NNOK= j~í~ãáë=aI=iÉã~áêÉ=cI=e~êÑ=^I=_êìåJ_ìáëëçå=`I=^åëèìÉê=g`I=^íä~å=dK=qçí~ä=êÉëéáê~íçêó=
éêÉëëìêÉJîçäìãÉ=ÅìêîÉë=áå=íÜÉ=~Çìäí=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=`ÜÉëí=NVUQXUSWRUJSS=

NNPK= oçÇêáÖìÉò=iI=j~êèìÉê=_I=j~êÇêìë=mI=jçäÉå~í=cI=iÉ=dê~åÇ=giI=oÉÄçìä=jI=d~êêáÖìÉë=_K=^=åÉï=
ëáãéäÉ=ãÉíÜçÇ=íç=éÉêÑçêã=éêÉëëìêÉJîçäìãÉ=ÅìêîÉë=çÄí~áåÉÇ=ìåÇÉê=èì~ëáJëí~íáÅ=ÅçåÇáíáçåë=
ÇìêáåÖ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåK=fåíÉåëáîÉ=`~êÉ=jÉÇ=NVVVXORWNTPJV=

NNQK= pÉêîáääç=dI=pî~åíÉëëçå=`I=_ÉóÇçå=iI=oçìéáÉ=bI=_êçÅÜ~êÇ=iI=iÉã~áêÉ=cI=gçåëçå=_K=mêÉëëìêÉJ
îçäìãÉ=ÅìêîÉë=áå=~ÅìíÉ=êÉëéáê~íçêó=Ñ~áäìêÉW=~ìíçã~íÉÇ=äçï=Ñäçï=áåÑä~íáçå=îÉêëìë=çÅÅäìëáçåK=^ã=g=
oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVTXNRRWNSOVJPS=

NNRK= hçÉÑçÉÇJkáÉäëÉå=gI=káÉäëÉå=kaI=hà~ÉêÖ~~êÇ=^gI=i~êëëçå=^K=^äîÉçä~ê=êÉÅêìáíãÉåí=Å~å=ÄÉ=
éêÉÇáÅíÉÇ=Ñêçã=~áêï~ó=éêÉëëìêÉJäìåÖ=îçäìãÉ=äççéëW=~å=ÉñéÉêáãÉåí~ä=ëíìÇó=áå=~=éçêÅáåÉ=~ÅìíÉ=
äìåÖ=áåàìêó=ãçÇÉäK=`êáí=`~êÉ=OMMUXNOWoT=

NNSK= pÅÜìã~åå=pI=_ìêÅò~=_I=e~ÄÉêíÜìê=`I=iáÅÜíï~êÅâJ^ëÅÜçÑÑ=jI=dìííã~åå=gK=bëíáã~íáåÖ=
áåíê~íáÇ~ä=åçåäáåÉ~êáíó=çÑ=êÉëéáê~íçêó=ëóëíÉã=ãÉÅÜ~åáÅëW=~=ãçÇÉä=ëíìÇó=ìëáåÖ=íÜÉ=ÉåÜ~åÅÉÇ=
ÖäáÇáåÖJpif`b=ãÉíÜçÇK=mÜóëáçä=jÉ~ë=OMMVXPMWNPQNJRS=

NNTK= h~ê~ëçå=pI=pçåÇÉêÖ~~êÇ=pI=iìåÇáå=pI=táâäìåÇ=gI=píÉåèîáëí=lK=aáêÉÅí=íê~ÅÜÉ~ä=~áêï~ó=éêÉëëìêÉ=
ãÉ~ëìêÉãÉåíë=~êÉ=ÉëëÉåíá~ä=Ñçê=ë~ÑÉ=~åÇ=~ÅÅìê~íÉ=Çóå~ãáÅ=ãçåáíçêáåÖ=çÑ=êÉëéáê~íçêó=ãÉÅÜ~åáÅëK=
^=ä~Äçê~íçêó=ëíìÇóK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=OMMNXQRWNTPJV=

NNUK= h~ê~ëçå=pI=pçåÇÉêÖ~~êÇ=pI=iìåÇáå=pI=píÉåèîáëí=lK=`çåíáåìçìë=çåJäáåÉ=ãÉ~ëìêÉãÉåíë=çÑ=
êÉëéáê~íçêó=ëóëíÉãI=äìåÖ=~åÇ=ÅÜÉëí=ï~ää=ãÉÅÜ~åáÅë=ÇìêáåÖ=ãÉÅÜ~åáÅ=îÉåíáä~íáçåK=fåíÉåëáîÉ=`~êÉ=
jÉÇ=OMMNXOTWNPOUJPV=

NNVK= eÉÇÉåëíáÉêå~=dI=píê~åÇÄÉêÖ=^I=_êáëã~ê=_I=iìåÇèìáëí=eI=pîÉåëëçå=iI=qçâáÅë=iK=cìåÅíáçå~ä=
êÉëáÇì~ä=Å~é~ÅáíóI=íÜçê~Åç~ÄÇçãáå~ä=ÇáãÉåëáçåëI=~åÇ=ÅÉåíê~ä=ÄäççÇ=îçäìãÉ=ÇìêáåÖ=ÖÉåÉê~ä=
~åÉëíÜÉëá~=ïáíÜ=ãìëÅäÉ=é~ê~äóëáë=~åÇ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçåK=^åÉëíÜÉëáçäçÖó=NVURXSOWOQTJRQ=

NOMK= _êáëã~ê=_I=eÉÇÉåëíáÉêå~=dI=iìåÇèìáëí=eI=píê~åÇÄÉêÖ=^I=pîÉåëëçå=iI=qçâáÅë=iK=mìäãçå~êó=
ÇÉåëáíáÉë=ÇìêáåÖ=~åÉëíÜÉëá~=ïáíÜ=ãìëÅìä~ê=êÉä~ñ~íáçåJJ~=éêçéçë~ä=çÑ=~íÉäÉÅí~ëáëK=^åÉëíÜÉëáçäçÖó=
NVURXSOWQOOJU=

NONK= d~ííáåçåá=iI=mêÉëÉåíá=^I=qçêêÉëáå=^I=_~Öäáçåá=pI=oáîçäí~=jI=oçëëá=cI=pÅ~ê~åá=cI=j~êÅçäáå=oI=
`~ééÉääÉííá=dK=^Çìäí=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=éêçÑáäÉë=Äó=ÅçãéìíÉÇ=íçãçÖê~éÜóK=g=qÜçê~Å=
fã~ÖáåÖ=NVUSXNWORJPM=
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NOOK= jìää=oqK=j~ëë=Éëíáã~íÉë=Äó=ÅçãéìíÉÇ=íçãçÖê~éÜóW=éÜóëáÅ~ä=ÇÉåëáíó=Ñêçã=`q=åìãÄÉêëK=^ã=g=
oçÉåíÖÉåçä=NVUQXNQPWNNMNJQ=

NOPK= d~ííáåçåá=iI=mÉëÉåíá=^I=_çãÄáåç=jI=_~Öäáçåá=pI=oáîçäí~=jI=oçëëá=cI=oçëëá=dI=cìã~Ö~ääá=oI=
j~êÅçäáå=oI=j~ëÅÜÉêçåá=aI=Éí=~äK=oÉä~íáçåëÜáéë=ÄÉíïÉÉå=äìåÖ=ÅçãéìíÉÇ=íçãçÖê~éÜáÅ=ÇÉåëáíóI=
Ö~ë=ÉñÅÜ~åÖÉI=~åÇ=mbbm=áå=~ÅìíÉ=êÉëéáê~íçêó=Ñ~áäìêÉK=^åÉëíÜÉëáçäçÖó=NVUUXSVWUOQJPO=

NOQK= d~ííáåçåá=iI=aD^åÇêÉ~=iI=mÉäçëá=mI=sáí~äÉ=dI=mÉëÉåíá=^I=cìã~Ö~ääá=oK=oÉÖáçå~ä=ÉÑÑÉÅíë=~åÇ=
ãÉÅÜ~åáëã=çÑ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=áå=É~êäó=~Çìäí=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=
g^j^=NVVPXOSVWONOOJT=

NORK= j~äÄçìáëëçå=ijI=jìääÉê=g`I=`çåëí~åíáå=gjI=iì=nI=mìóÄ~ëëÉí=iI=oçìÄó=ggK=`çãéìíÉÇ=
íçãçÖê~éÜó=~ëëÉëëãÉåí=çÑ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉJáåÇìÅÉÇ=~äîÉçä~ê=êÉÅêìáíãÉåí=áå=
é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMNXNSPWNQQQJ
RM=

NOSK= j~êâëí~ääÉê=hI=h~ìÅòçê=erI=tÉáäÉê=kI=h~êãêçÇí=gI=açÉÄêáÅÜ=jI=cÉêê~åíÉ=jI=qÜÉäÉå=jI=
bÄÉêäÉ=_K=iìåÖ=ÇÉåëáíó=ÇáëíêáÄìíáçå=áå=Çóå~ãáÅ=`q=ÅçêêÉä~íÉë=ïáíÜ=çñóÖÉå~íáçå=áå=îÉåíáä~íÉÇ=
éáÖë=ïáíÜ=ä~î~ÖÉ=^oapK=_ê=g=^å~ÉëíÜ=OMMPXVNWSVVJTMU=

NOTK= a~îáÇ=jI=h~êãêçÇí=gI=_äÉíò=`I=a~îáÇ=pI=eÉêïÉäáåÖ=^I=h~ìÅòçê=eJrI=j~êâëí~ääÉê=hK=^å~äóëáë=
çÑ=~íÉäÉÅí~ëáëI=îÉåíáä~íÉÇI=~åÇ=ÜóéÉêáåÑä~íÉÇ=äìåÖ=ÇìêáåÖ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçå=Äó=Çóå~ãáÅ=`qK=
`ÜÉëí=OMMRXNOUWPTRTJTM=

NOUK= mìóÄ~ëëÉí=iI=dìëã~å=mI=jìääÉê=g`I=`äìòÉä=mI=`çêá~í=mI=oçìÄó=ggK=oÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=Ö~ë=
~åÇ=íáëëìÉ=áå=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=fffK=`çåëÉèìÉåÅÉë=Ñçê=íÜÉ=ÉÑÑÉÅíë=çÑ=éçëáíáîÉ=
ÉåÇJÉñéáê~íçêó=éêÉëëìêÉK=`q=pÅ~å=^oap=píìÇó=dêçìéK=^Çìäí=oÉëéáê~íçêó=aáëíêÉëë=póåÇêçãÉK=
fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMMXOSWNONRJOT=

NOVK= oçìÄó=ggI=mìóÄ~ëëÉí=iI=káÉëòâçïëâ~=^I=iì=nK=^ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉW=äÉëëçåë=Ñêçã=
ÅçãéìíÉÇ=íçãçÖê~éÜó=çÑ=íÜÉ=ïÜçäÉ=äìåÖK=`êáí=`~êÉ=jÉÇ=OMMPXPNWpOURJVR=

NPMK= dê~ëëç=pI=píêáéçäá=qI=p~ÅÅÜá=jI=qêÉêçíçäá=mI=pí~ÑÑáÉêá=cI=cê~åÅÜáåá=aI=aÉ=jçåíÉ=sI=s~äÉåíáåá=sI=
mìÖäáÉëÉ=mI=`êçî~ÅÉ=^I=aêáÉëëÉå=_I=cáçêÉ=qK=fåÜçãçÖÉåÉáíó=çÑ=äìåÖ=é~êÉåÅÜóã~=ÇìêáåÖ=íÜÉ=
çéÉå=äìåÖ=ëíê~íÉÖóW=~=ÅçãéìíÉÇ=íçãçÖê~éÜó=ëÅ~å=ëíìÇóK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=
OMMVXNUMWQNRJOP=

NPNK= t~óÇÜ~ë=`K=fåíê~Üçëéáí~ä=íê~åëéçêí=çÑ=ÅêáíáÅ~ääó=áää=é~íáÉåíëK=`êáí=`~êÉ=NVVVXPWoUPJV=
NPOK= _~êÄÉê=a`I=_êçïåI=_KeK=^ééäáÉÇ=éçíÉåíá~ä=íçãçÖê~éÜóK=g=mÜóë=båÖ=pÅá=fåëíêìã=NVUQXNTWTOPJ

PP=
NPPK= _êçïå=_eI=_~êÄÉê=a`I=pÉ~Ö~ê=^aK=^ééäáÉÇ=éçíÉåíá~ä=íçãçÖê~éÜóW=éçëëáÄäÉ=ÅäáåáÅ~ä=

~ééäáÅ~íáçåëK=`äáå=mÜóë=mÜóëáçä=jÉ~ë=NVURXSWNMVJON=
NPQK= pÉ~Ö~ê=^aI=_~êÄÉê=a`I=_êçïå=_eK=qÜÉçêÉíáÅ~ä=äáãáíë=íç=ëÉåëáíáîáíó=~åÇ=êÉëçäìíáçå=áå=

áãéÉÇ~åÅÉ=áã~ÖáåÖK=`äáå=mÜóë=mÜóëáçä=jÉ~ë=NVUTXU=pìééä=^WNPJPN=
NPRK= ^ÇäÉê=^I=^ãóçí=oI=dì~êÇç=oI=_~íÉë=geI=_ÉêíÜá~ìãÉ=vK=jçåáíçêáåÖ=ÅÜ~åÖÉë=áå=äìåÖ=~áê=~åÇ=

äáèìáÇ=îçäìãÉë=ïáíÜ=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=g=^ééä=mÜóëáçä=NVVTXUPWNTSOJT=
NPSK= e~êêáë=kaI=pìÖÖÉíí=^gI=_~êÄÉê=a`I=_êçïå=_eK=^ééäáÅ~íáçåë=çÑ=~ééäáÉÇ=éçíÉåíá~ä=íçãçÖê~éÜó=

E^mqF=áå=êÉëéáê~íçêó=ãÉÇáÅáåÉK=`äáå=mÜóë=mÜóëáçä=jÉ~ë=NVUTXU=pìééä=^WNRRJSR=
NPTK= e~Üå=dI=páéáåâçî•=fI=_~áëÅÜ=cI=eÉääáÖÉ=dK=`Ü~åÖÉë=áå=íÜÉ=íÜçê~ÅáÅ=áãéÉÇ~åÅÉ=ÇáëíêáÄìíáçå=

ìåÇÉê=ÇáÑÑÉêÉåí=îÉåíáä~íçêó=ÅçåÇáíáçåëK=mÜóë=jÉ~ë=NVVRXNSW^NSNJTP=
NPUK= cêÉêáÅÜë=fI=e~Üå=dI=eÉääáÖÉ=dK=qÜçê~ÅáÅ=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜáÅ=ãÉ~ëìêÉãÉåíë=

ÇìêáåÖ=îçäìãÉ=ÅçåíêçääÉÇ=îÉåíáä~íáçåJÉÑÑÉÅíë=çÑ=íáÇ~ä=îçäìãÉ=~åÇ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=
éêÉëëìêÉK=fbbb=qê~åë=jÉÇ=fã~ÖáåÖ=NVVVXNUWTSQJTP=

NPVK= eáåò=gI=e~Üå=dI=kÉìã~åå=mI=póÇçï=jI=jçÜêÉåïÉáëÉê=mI=eÉääáÖÉ=dI=_ìêÅÜ~êÇá=eK=båÇJ
Éñéáê~íçêó=äìåÖ=áãéÉÇ~åÅÉ=ÅÜ~åÖÉ=Éå~ÄäÉë=ÄÉÇëáÇÉ=ãçåáíçêáåÖ=çÑ=ÉåÇJÉñéáê~íçêó=äìåÖ=îçäìãÉ=
ÅÜ~åÖÉK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMPXOVWPTJQP=

NQMK= q~åÖ=jI=t~åÖ=tI=tÜÉÉäÉê=gI=jÅ`çêãáÅâ=jI=açåÖ=uK=qÜÉ=åìãÄÉê=çÑ=ÉäÉÅíêçÇÉë=~åÇ=Ä~ëáë=
ÑìåÅíáçåë=áå=bfq=áã~ÖÉ=êÉÅçåëíêìÅíáçåK=mÜóëáçä=jÉ~ë=OMMOXOPWNOVJQM=
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NQNK= j~êèìáë=cI=`çìäçãÄÉ=kI=`çëí~=oI=d~Öåçå=eI=dì~êÇç=oI=pâêçÄáâ=vK=bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=
íçãçÖê~éÜóDë=ÅçêêÉä~íáçå=íç=äìåÖ=îçäìãÉ=áë=åçí=áåÑäìÉåÅÉÇ=Äó=~åíÜêçéçãÉíêáÅ=é~ê~ãÉíÉêëK=g=
`äáå=jçåáí=`çãéìí=OMMSXOMWOMNJT=

NQOK= oáÅÜ~êÇ=g`I=mçìòçí=`I=dêçë=^I=qçìêÉîáÉáääÉ=`I=iÉÄ~êë=aI=i~îÉååÉ=cI=cêÉêáÅÜë=fI=dì¨êáå=`K=
bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=Åçãé~êÉÇ=íç=éçëáíêçå=Éãáëëáçå=íçãçÖê~éÜó=Ñçê=íÜÉ=
ãÉ~ëìêÉãÉåí=çÑ=êÉÖáçå~ä=äìåÖ=îÉåíáä~íáçåW=~å=ÉñéÉêáãÉåí~ä=ëíìÇóK=`êáí=`~êÉ=OMMVXNPWoUO=

NQPK= cêÉêáÅÜë=fI=eáåò=gI=eÉêêã~åå=mI=tÉáëëÉê=dI=e~Üå=dI=aìÇóâÉîóÅÜ=qI=nìáåíÉä=jI=eÉääáÖÉ=dK=
aÉíÉÅíáçå=çÑ=äçÅ~ä=äìåÖ=~áê=ÅçåíÉåí=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=Åçãé~êÉÇ=ïáíÜ=ÉäÉÅíêçå=
ÄÉ~ã=`qK=g=^ééä=mÜóëáçä=OMMOXVPWSSMJS=

NQQK= eáåò=gI=kÉìã~åå=mI=aìÇóâÉîóÅÜ=qI=^åÇÉêëëçå=idI=têáÖÖÉ=eI=_ìêÅÜ~êÇá=eI=eÉÇÉåëíáÉêå~=dK=
oÉÖáçå~ä=îÉåíáä~íáçå=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóW=~=Åçãé~êáëçå=ïáíÜ=îÉåíáä~íáçå=
ëÅáåíáÖê~éÜó=áå=éáÖëK=`ÜÉëí=OMMPXNOQWPNQJOO=

NQRK= sáÅíçêáåç=g^I=_çêÖÉë=g_I=lâ~ãçíç=skI=j~íçë=dcI=qìÅÅá=joI=`~ê~ãÉò=jmI=q~å~â~=eI=
páéã~åå=cpI=p~åíçë=a`I=_~êÄ~ë=`pI=`~êî~äÜç=`oI=^ã~íç=j_K=fãÄ~ä~åÅÉë=áå=êÉÖáçå~ä=äìåÖ=
îÉåíáä~íáçåW=~=î~äáÇ~íáçå=ëíìÇó=çå=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=
OMMQXNSVWTVNJUMM=

NQSK= jÉáÉê=qI=iìÉéëÅÜÉå=eI=h~êëíÉå=gI=iÉáÄÉÅâÉ=qI=dêçëëÜÉêê=jI=dÉÜêáåÖ=eI=iÉçåÜ~êÇí=pK=
^ëëÉëëãÉåí=çÑ=êÉÖáçå~ä=äìåÖ=êÉÅêìáíãÉåí=~åÇ=ÇÉêÉÅêìáíãÉåí=ÇìêáåÖ=~=mbbm=íêá~ä=Ä~ëÉÇ=çå=
ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMUXPQWRQPJRM=

NQTK= têáÖÖÉ=eI=wáåëÉêäáåÖ=gI=jìÇÉêë=qI=s~êÉäã~åå=aI=dìåíÜÉê=rI=îçå=ÇÉê=dêçÉÄÉå=`I=j~Öåìëëçå=
^I=eÉÇÉåëíáÉêå~=dI=mìíÉåëÉå=`K=bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=Åçãé~êÉÇ=ïáíÜ=íÜçê~ÅáÅ=
ÅçãéìíÉÇ=íçãçÖê~éÜó=ÇìêáåÖ=~=ëäçï=áåÑä~íáçå=ã~åÉìîÉê=áå=ÉñéÉêáãÉåí~ä=ãçÇÉäë=çÑ=äìåÖ=áåàìêóK=
`êáí=`~êÉ=jÉÇ=OMMUXPSWVMPJV=

NQUK= tçäÑ=dhI=dêóÅÜíçä=_çI=cêÉêáÅÜë=fI=wìê~âçïëâá=aI=^êåçäÇ=geK=oÉÖáçå~ä=äìåÖ=îçäìãÉ=ÅÜ~åÖÉë=
ÇìêáåÖ=ÜáÖÜJÑêÉèìÉåÅó=çëÅáää~íçêó=îÉåíáä~íáçåK=mÉÇ=`êáí=`~êÉ=jÉÇ=OMNMXNNWSNMJNR==

NQVK= `çëí~=biI=_çêÖÉë=g_I=jÉäç=^I=pì~êÉòJpáéã~åå=cI=qçìÑÉå=`I=gêKI=_çÜã=peI=^ã~íç=j_K=
_ÉÇëáÇÉ=Éëíáã~íáçå=çÑ=êÉÅêìáí~ÄäÉ=~äîÉçä~ê=Åçää~éëÉ=~åÇ=ÜóéÉêÇáëíÉåëáçå=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=
íçãçÖê~éÜóK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMVXPRWNNPOJT=

NRMK= dêóÅÜíçä=_çI=tçäÑ=dhI=^ÇäÉê=^I=^êåçäÇ=geK=qçï~êÇë=äìåÖ=bfq=áã~ÖÉ=ëÉÖãÉåí~íáçåW=~ìíçã~íáÅ=
Åä~ëëáÑáÅ~íáçå=çÑ=äìåÖ=íáëëìÉ=ëí~íÉ=Ñêçã=~å~äóëáë=çÑ=bfq=ãçåáíçêÉÇ=êÉÅêìáíãÉåí=ã~åçÉìîêÉëK=
mÜóëáçä=jÉ~ë=OMNMXPNWpPNJQP=

NRNK= tçäÑ=dhI=dêóÅÜíçä=_çI=_çóÇ=qhI=wìê~âçïëâá=aI=^êåçäÇ=geK=oÉÖáçå~ä=çîÉêÇáëíÉåëáçå=
áÇÉåíáÑáÉÇ=ïáíÜ=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=áå=íÜÉ=éÉêÑäìÄêçåJíêÉ~íÉÇ=äìåÖK=mÜóëáçä=jÉ~ë=
OMNMXPNWpURJVR=

NROK= dê~åí=`^I=cê~ëÉê=gcI=aìåëíÉê=hoI=pÅÜáÄäÉê=^K=qÜÉ=~ëëÉëëãÉåí=çÑ=êÉÖáçå~ä=äìåÖ=ãÉÅÜ~åáÅë=ïáíÜ=
ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóW=~=éáäçí=ëíìÇó=ÇìêáåÖ=êÉÅêìáíãÉåí=ã~åçÉìîêÉëK=fåíÉåëáîÉ=`~êÉ=
jÉÇ=OMMVXPRWNSSJTM=

NRPK= cêÉêáÅÜë=fI=e~Üå=dI=pÅÜêçÇÉê=qI=eÉääáÖÉ=dK=bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=áå=ãçåáíçêáåÖ=
ÉñéÉêáãÉåí~ä=äìåÖ=áåàìêóK=fåíÉåëáîÉ=`~êÉ=jÉÇ=NVVUXOQWUOVJPS=

NRQK= `çëí~=bisI=`Ü~îÉë=`kI=dçãÉë=pI=_Éê~äÇç=j^I=sçäéÉ=jpI=qìÅÅá=joI=pÅÜÉííáåç=f^iI=_çÜã=
peI=`~êî~äÜç=`ooI=q~å~â~=eI=iáã~=odI=^ã~íç=j_mK=oÉ~äJíáãÉ=ÇÉíÉÅíáçå=çÑ=éåÉìãçíÜçê~ñ=
ìëáåÖ=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=`êáí=`~êÉ=jÉÇ=OMMUXPSWNOPMJU=

NRRK= píÉáåã~åå=aI=pí~Üä=`^I=jáååÉê=gI=pÅÜìã~åå=pI=iççé=qI=háêëÅÜÄ~ìã=^I=mêáÉÄÉ=egI=
dìííã~åå=gK=bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=íç=ÅçåÑáêã=ÅçêêÉÅí=éä~ÅÉãÉåí=çÑ=ÇçìÄäÉJäìãÉå=
íìÄÉW=~=ÑÉ~ëáÄáäáíó=ëíìÇóK=_ê=g=^å~ÉëíÜ=OMMUXNMNWQNNJU=

NRSK= `çëí~=bisI=^ã~íç=j_mK=`~å=ÜÉíÉêçÖÉåÉáíó=áå=îÉåíáä~íáçå=ÄÉ=ÖççÇ\=`êáí=`~êÉ=OMNMXNQWNPQ=
NRTK= eáåò=gI=jçÉêÉê=lI=kÉìã~åå=mI=aìÇóâÉîóÅÜ=qI=cêÉêáÅÜë=fI=eÉääáÖÉ=dI=nìáåíÉä=jK=oÉÖáçå~ä=

éìäãçå~êó=éêÉëëìêÉ=îçäìãÉ=ÅìêîÉë=áå=ãÉÅÜ~åáÅ~ääó=îÉåíáä~íÉÇ=é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=
Ñ~áäìêÉ=ãÉ~ëìêÉÇ=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=OMMSXRMWPPNJV=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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NRUK= pçåÇÉêÖ~~êÇ=pI=h~ê~ëçå=pI=táâäìåÇ=gI=iìåÇáå=pI=píÉåèîáëí=lK=^äîÉçä~ê=éêÉëëìêÉ=ãçåáíçêáåÖW=~å=
Éî~äì~íáçå=áå=~=äìåÖ=ãçÇÉä=~åÇ=áå=é~íáÉåíë=ïáíÜ=~ÅìíÉ=äìåÖ=áåàìêóK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
OMMPXOVWVRRJSO=

NRVK= _áââÉê=fdI=iÉçåÜ~êÇí=pI=_~ââÉê=gI=dçããÉêë=aK=iìåÖ=îçäìãÉ=Å~äÅìä~íÉÇ=Ñêçã=ÉäÉÅíêáÅ~ä=
áãéÉÇ~åÅÉ=íçãçÖê~éÜó=áå=f`r=é~íáÉåíë=~í=ÇáÑÑÉêÉåí=mbbm=äÉîÉäëK=fåíÉåëáîÉ=`~êÉ=jÉÇ=
OMMVXPRWNPSOJT=

NSMK= e~Üå=dI=qÜáÉä=cI=aìÇóâÉîóÅÜ=qI=cêÉêáÅÜë=fI=dÉêëáåÖ=bI=pÅÜê∏ÇÉê=qI=e~êíìåÖ=`I=eÉääáÖÉ=dK=
nì~åíáí~íáîÉ=Éî~äì~íáçå=çÑ=íÜÉ=éÉêÑçêã~åÅÉ=çÑ=ÇáÑÑÉêÉåí=ÉäÉÅíêáÅ~ä=íçãçÖê~éÜó=ÇÉîáÅÉëK=_áçãÉÇ=
qÉÅÜ=E_ÉêäF=OMMNXQSWVNJR=

NSNK= tçäÑ=dhI=^êåçäÇ=geK=kçåáåî~ëáîÉ=~ëëÉëëãÉåí=çÑ=äìåÖ=îçäìãÉW=êÉëéáê~íçêó=áåÇìÅí~åÅÉ=
éäÉíÜóëãçÖê~éÜó=~åÇ=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=`êáí=`~êÉ=jÉÇ=OMMRXPPWpNSPJV=

NSOK= î~å=dÉåÇÉêáåÖÉå=eoI=î~å=sìÖÜí=^gI=g~åëÉå=goK=bëíáã~íáçå=çÑ=êÉÖáçå~ä=äìåÖ=îçäìãÉ=ÅÜ~åÖÉë=Äó=
ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=éêÉëëìêÉë=íçãçÖê~éÜó=ÇìêáåÖ=~=éêÉëëìêÉJîçäìãÉ=ã~åÉìîÉêK=fåíÉåëáîÉ=`~êÉ=
jÉÇ=OMMPXOVWOPPJQM=

NSPK= `ÜçääÉó=_mI=m~óÉå=aK=kçåáåî~ëáîÉ=íÉÅÜåáèìÉë=Ñçê=ãÉ~ëìêÉãÉåíë=çÑ=Å~êÇá~Å=çìíéìíK=`ìêê=léáå=
`êáí=`~êÉ=OMMRXNNWQOQJV=

NSQK= páåÖÉê=jI=_ÉååÉíí=baK=kçåáåî~ëáîÉ=çéíáãáò~íáçå=çÑ=äÉÑí=îÉåíêáÅìä~ê=ÑáääáåÖ=ìëáåÖ=ÉëçéÜ~ÖÉ~ä=
açééäÉêK=`êáí=`~êÉ=jÉÇ=NVVNXNVWNNPOJT=

NSRK= s~äíáÉê=_I=`ÜçääÉó=_mI=_Éäçí=gmI=ÇÉ=ä~=`çìëë~óÉ=gbI=j~íÉç=gI=m~óÉå=ajK=kçåáåî~ëáîÉ=
ãçåáíçêáåÖ=çÑ=Å~êÇá~Å=çìíéìí=áå=ÅêáíáÅ~ääó=áää=é~íáÉåíë=ìëáåÖ=íê~åëÉëçéÜ~ÖÉ~ä=açééäÉêK=^ã=g=
oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVUXNRUWTTJUP=

NSSK= _Éáå=_I=tçêíÜã~åå=cI=qçååÉê=meI=m~êáë=^I=píÉáåÑ~íÜ=jI=eÉÇÇÉêáÅÜ=gI=pÅÜçäò=gK=`çãé~êáëçå=
çÑ=ÉëçéÜ~ÖÉ~ä=açééäÉêI=éìäëÉ=Åçåíçìê=~å~äóëáëI=~åÇ=êÉ~äJíáãÉ=éìäãçå~êó=~êíÉêó=íÜÉêãçÇáäìíáçå=
Ñçê=íÜÉ=Åçåíáåìçìë=ãÉ~ëìêÉãÉåí=çÑ=Å~êÇá~Å=çìíéìíK=g=`~êÇáçíÜçê~Å=s~ëÅ=^åÉëíÜ=OMMQXNUWNURJV=

NSTK= ^äÉñ~åÇÉê=ghI=aÉååáë=btI=pãáíÜ=tdI=^ã~Ç=heI=aìåÅ~å=t`I=^ìëíáå=o`K=_äççÇ=îçäìãÉI=
Å~êÇá~Å=çìíéìíI=~åÇ=ÇáëíêáÄìíáçå=çÑ=ëóëíÉãáÅ=ÄäççÇ=Ñäçï=áå=ÉñíêÉãÉ=çÄÉëáíóK=`~êÇáçî~ëÅ=oÉë=`Éåí=
_ìää=NVSOXNWPVJQQ=

NSUK= jÉëëÉêäá=ceI=sÉåíìê~=elI=oÉáëáå=bI=aêÉëäáåëâá=doI=aìåå=cdI=j~ÅmÜÉÉ=^^I=cêçÜäáÅÜ=baK=
_çêÇÉêäáåÉ=ÜóéÉêíÉåëáçå=~åÇ=çÄÉëáíóW=íïç=éêÉÜóéÉêíÉåëáîÉ=ëí~íÉë=ïáíÜ=ÉäÉî~íÉÇ=Å~êÇá~Å=çìíéìíK=
`áêÅìä~íáçå=NVUOXSSWRRJSM=

NSVK= `çääáë=qI=aÉîÉêÉìñ=o_I=oçã~å=jgI=ÇÉ=páãçåÉ=dI=vÉÜ=gI=eçï~êÇ=_sI=c~Äëáíò=ooI=tÉäíó=qhK=
oÉä~íáçåë=çÑ=ëíêçâÉ=îçäìãÉ=~åÇ=Å~êÇá~Å=çìíéìí=íç=ÄçÇó=ÅçãéçëáíáçåW=íÜÉ=ëíêçåÖ=ÜÉ~êí=ëíìÇóK=
`áêÅìä~íáçå=OMMNXNMPWUOMJR=

NTMK= píÉäÑçñ=eqI=^ÜãÉÇ=p_I=oáÄÉáêç=o^I=dÉííáåÖë=bjI=mçãÉê~åíëÉî=bI=pÅÜãáÇí=rK=eÉãçÇóå~ãáÅ=
ãçåáíçêáåÖ=áå=çÄÉëÉ=é~íáÉåíëW=qÜÉ=áãé~Åí=çÑ=ÄçÇó=ã~ëë=áåÇÉñ=çå=Å~êÇá~Å=çìíéìí=~åÇ=ëíêçâÉ=
îçäìãÉK=`êáí=`~êÉ=jÉÇ=OMMSXPQWNOQPJQS=

NTNK= iáÇÇáåÖíçå=jfI=eÉ~íÜÉê=_mK=qÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=~çêíáÅ=Çá~ãÉíÉê=~åÇ=ÄçÇó=Ü~ÄáíìëK=bìê=g=
s~ëÅ=pìêÖ=NVVOXSWUVJVO=

NTOK= h~íò=g^I=lò~ååÉ=djI=wáåå=pbI=c~áêäÉó=e_K=qáãÉ=ÅçìêëÉ=~åÇ=ãÉÅÜ~åáëãë=çÑ=äìåÖJîçäìãÉ=
áåÅêÉ~ëÉ=ïáíÜ=mbbm=áå=~ÅìíÉ=éìäãçå~êó=Ñ~áäìêÉK=^åÉëíÜÉëáçäçÖó=NVUNXRQWVJNS=

NTPK= cêÉíëÅÜåÉê=oI=i~ìÄëÅÜÉê=qmI=_êìååÉê=guK=kÉï=~ëéÉÅíë=çÑ=éìäãçå~êó=ãÉÅÜ~åáÅëW=?ëäçïäó?=
ÇáëíÉåëáÄäÉ=Åçãé~êíãÉåíë=çÑ=íÜÉ=êÉëéáê~íçêó=ëóëíÉãI=áÇÉåíáÑáÉÇ=Äó=~=mbbm=ëíÉé=ã~åÉìîÉêK=
fåíÉåëáîÉ=`~êÉ=jÉÇ=NVVSXOOWNPOUJPQ=

NTQK= aÉãçêó=aI=^êå~ä=gjI=tóëçÅâá=jI=açå~íá=pI=dê~åáÉê=fI=`çêåç=dI=aìê~åÇJd~ëëÉäáå=gK=
oÉÅêìáí~Äáäáíó=çÑ=íÜÉ=äìåÖ=Éëíáã~íÉÇ=Äó=íÜÉ=éêÉëëìêÉ=îçäìãÉ=ÅìêîÉ=ÜóëíÉêÉëáë=áå=^oap=é~íáÉåíëK=
fåíÉåëáîÉ=`~êÉ=jÉÇ=OMMUXPQWOMNVJOR=

NTRK= j~ÖÖáçêÉ=pjI=gçåëçå=_I=oáÅÜ~êÇ=g`I=g~ÄÉê=pI=iÉã~áêÉ=cI=_êçÅÜ~êÇ=iK=^äîÉçä~ê=ÇÉêÉÅêìáíãÉåí=~í=
ÇÉÅêÉãÉåí~ä=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=äÉîÉäë=áå=~ÅìíÉ=äìåÖ=áåàìêóW=Åçãé~êáëçå=ïáíÜ=íÜÉ=
äçïÉê=áåÑäÉÅíáçå=éçáåíI=çñóÖÉå~íáçåI=~åÇ=Åçãéäá~åÅÉK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=
OMMNXNSQWTVRJUMN=



= oÉÑÉêÉåÅÉë= = =
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NTSK= sáÉáää~êÇJ_~êçå=^I=mêáå=pI=`ÜÉêÖìá=hI=m~ÖÉ=_I=_É~ìÅÜÉí=^I=g~êÇáå=cK=b~êäó=é~ííÉêåë=çÑ=ëí~íáÅ=
éêÉëëìêÉJîçäìãÉ=äççéë=áå=^oap=~åÇ=íÜÉáê=êÉä~íáçåë=ïáíÜ=mbbmJáåÇìÅÉÇ=êÉÅêìáíãÉåíK=fåíÉåëáîÉ=
`~êÉ=jÉÇ=OMMPXOVWNVOVJPR=

NTTK= eáÅâäáåÖ=hdK=_Éëí=Åçãéäá~åÅÉ=ÇìêáåÖ=~=ÇÉÅêÉãÉåí~äI=Äìí=åçí=áåÅêÉãÉåí~äI=éçëáíáîÉ=ÉåÇJ
Éñéáê~íçêó=éêÉëëìêÉ=íêá~ä=áë=êÉä~íÉÇ=íç=çéÉåJäìåÖ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉW=~=ã~íÜÉã~íáÅ~ä=
ãçÇÉä=çÑ=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉ=äìåÖëK=^ã=g=oÉëéáê=`êáí=`~êÉ=jÉÇ=OMMNXNSPWSVJ
TU=

NTUK= q~âÉìÅÜá=jI=pÉÇÉÉâ=h^I=pÅÜÉííáåç=dmI=pìÅÜçÇçäëâá=hI=h~Åã~êÉâ=ojK=mÉ~â=éêÉëëìêÉ=ÇìêáåÖ=
îçäìãÉ=Üáëíçêó=~åÇ=éêÉëëìêÉJîçäìãÉ=ÅìêîÉ=ãÉ~ëìêÉãÉåí=~ÑÑÉÅíë=~å~äóëáëK=^ã=g=oÉëéáê=`êáí=`~êÉ=
jÉÇ=OMMNXNSQWNOORJPM=

NTVK= oÉÜÇÉê=hI=tÉåíÜÉ=cjI=pÉëëäÉê=^aK=cìåÅíáçå=çÑ=É~ÅÜ=äìåÖ=ÇìêáåÖ=ãÉÅÜ~åáÅ~ä=îÉåíáä~íáçå=ïáíÜ=
wbbm=~åÇ=ïáíÜ=mbbm=áå=ã~å=~åÉëíÜÉíáòÉÇ=ïáíÜ=íÜáçéÉåí~äJãÉéÉêáÇáåÉK=^åÉëíÜÉëáçäçÖó=
NVTPXPVWRVTJSMS=

NUMK= wÜ~ç=wI=píÉáåã~åå=aI=cêÉêáÅÜë=fI=dìííã~åå=gI=jçääÉê=hK=mbbm=íáíê~íáçå=ÖìáÇÉÇ=Äó=îÉåíáä~íáçå=
ÜçãçÖÉåÉáíóW=~=ÑÉ~ëáÄáäáíó=ëíìÇó=ìëáåÖ=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=`êáí=`~êÉ=OMNMXNQWoU=

NUNK= oòÉòáåëâá=^cI=läáîÉáê~=dmI=p~åíá~Öç=soI=p~åíçë=opI=lêåÉää~ë=apI=jçê~äÉë=jjI=`~éÉäçòòá=siI=
^ã~íç=j_mI=`çåÇÉ=j_I=mÉäçëá=mI=oçÅÅç=mojK=mêçäçåÖÉÇ=êÉÅêìáíãÉåí=ã~åçÉìîêÉ=áãéêçîÉë=
äìåÖ=ÑìåÅíáçå=ïáíÜ=äÉëë=ìäíê~ëíêìÅíìê~ä=Ç~ã~ÖÉ=áå=ÉñéÉêáãÉåí~ä=ãáäÇ=~ÅìíÉ=äìåÖ=áåàìêóK=oÉëé=
mÜóëáçä=kÉìêçÄáçä=OMMVXNSVWOTNJUN=

NUOK= oóä~åÇÉê=`I=qóä¨å=rI=oçëëáJkçêêäìåÇ=oI=eÉêêã~åå=mI=nìáåíÉä=jI=_~âÉ=_K=råÉîÉå=
ÇáëíêáÄìíáçå=çÑ=îÉåíáä~íáçå=áå=~ÅìíÉ=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=`êáí=`~êÉ=OMMRXVWoNSRJTN=

NUPK= páåÅä~áê=pbI=^äÄÉêí=ohK=^äíÉêáåÖ=îÉåíáä~íáçåJéÉêÑìëáçå=êÉä~íáçåëÜáéë=áå=îÉåíáä~íÉÇ=é~íáÉåíë=ïáíÜ=
~ÅìíÉ=äìåÖ=áåàìêóK=fåíÉåëáîÉ=`~êÉ=jÉÇ=NVVTXOPWVQOJRM=

NUQK= d~ííáåçåá=iI=mÉäçëá=mI=`êçííá=pI=s~äÉåò~=cK=bÑÑÉÅíë=çÑ=éçëáíáîÉ=ÉåÇJÉñéáê~íçêó=éêÉëëìêÉ=çå=
êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=íáÇ~ä=îçäìãÉ=~åÇ=êÉÅêìáíãÉåí=áå=~Çìäí=êÉëéáê~íçêó=ÇáëíêÉëë=ëóåÇêçãÉK=^ã=
g=oÉëéáê=`êáí=`~êÉ=jÉÇ=NVVRXNRNWNUMTJNQ=

NURK= cìäÇ=jhI=b~ëäÉó=o_I=p~Ä~=lfI=`Üçå=aI=oÉáåÜ~êÇí=gjI=eçÑÑã~å=b^I=páãçå=_^K=`qJ
ãÉ~ëìêÉÇ=êÉÖáçå~ä=ëéÉÅáÑáÅ=îçäìãÉ=ÅÜ~åÖÉ=êÉÑäÉÅíë=êÉÖáçå~ä=îÉåíáä~íáçå=áå=ëìéáåÉ=ëÜÉÉéK=g=^ééä=
mÜóëáçä=OMMUXNMQWNNTTJUQ=

NUSK= d~ã~=ÇÉ=^ÄêÉì=jI=`ìÉî~ë=jI=péáÉíÜ=mjI=`~êî~äÜç=^oI=eáÉíëÅÜçäÇ=sI=píêçëòÅòóåëâá=`I=
táÉÇÉã~åå=_I=hçÅÜ=qI=mÉäçëá=mI=hçÅÜ=bK=oÉÖáçå~ä=äìåÖ=~Éê~íáçå=~åÇ=îÉåíáä~íáçå=ÇìêáåÖ=
éêÉëëìêÉ=ëìééçêí=~åÇ=ÄáéÜ~ëáÅ=éçëáíáîÉ=~áêï~ó=éêÉëëìêÉ=îÉåíáä~íáçå=áå=ÉñéÉêáãÉåí~ä=äìåÖ=áåàìêóK=
`êáí=`~êÉ=OMNMXNQWoPQ=

NUTK= c~ÖÉêÄÉêÖ=^I=píÉåèîáëí=lI=^åÉã~å=^K=bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=~ééäáÉÇ=íç=~ëëÉëë=
ã~íÅÜáåÖ=çÑ=éìäãçå~êó=îÉåíáä~íáçå=~åÇ=éÉêÑìëáçå=áå=~=éçêÅáåÉ=ÉñéÉêáãÉåí~ä=ãçÇÉäK=`êáí=`~êÉ=
OMMVXNPWoPQ=

NUUK= aÉáÄÉäÉ=gjI=iìÉéëÅÜÉå=eI=iÉçåÜ~êÇí=pK=aóå~ãáÅ=ëÉé~ê~íáçå=çÑ=éìäãçå~êó=~åÇ=Å~êÇá~Å=ÅÜ~åÖÉë=
áå=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=mÜóëáçä=jÉ~ë=OMMUXOVWpNJNQ=

NUVK= c~ÖÉêÄÉêÖ=^I=p∏åÇÉêÖ~~êÇ=pI=h~ê~ëçå=pI=^åÉã~å=^K=bäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=~åÇ=
ÜÉíÉêçÖÉåÉáíó=çÑ=éìäãçå~êó=éÉêÑìëáçå=~åÇ=îÉåíáä~íáçå=áå=éçêÅáåÉ=~ÅìíÉ=äìåÖ=áåàìêóK=^Åí~=
^å~ÉëíÜÉëáçä=pÅ~åÇ=OMMVXRPWNPMMJV=

NVMK= hìåëí=mtI=_çÜã=peI=s~òèìÉò=ÇÉ=^åÇ~=dI=^ã~íç=j_I=i~ÅÜã~åå=_I=mçëíãìë=mbI=ÇÉ=sêáÉë=
mjK=oÉÖáçå~ä=éêÉëëìêÉ=îçäìãÉ=ÅìêîÉë=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜó=áå=~=ãçÇÉä=çÑ=~ÅìíÉ=
äìåÖ=áåàìêóK=`êáí=`~êÉ=jÉÇ=OMMMXOUWNTUJUP=

NVNK= d~ííáåçåá=iI=mÉëÉåíá=^I=^î~ääá=iI=oçëëá=cI=_çãÄáåç=jK=mêÉëëìêÉJîçäìãÉ=ÅìêîÉ=çÑ=íçí~ä=
êÉëéáê~íçêó=ëóëíÉã=áå=~ÅìíÉ=êÉëéáê~íçêó=Ñ~áäìêÉK=`çãéìíÉÇ=íçãçÖê~éÜáÅ=ëÅ~å=ëíìÇóK=^ã=oÉî=
oÉëéáê=aáë=NVUTXNPSWTPMJS=

NVOK= a~êÖ~îáääÉ=m^I=oáãÉåëÄÉêÖÉê=m`I=cêÉêáÅÜë=fK=oÉÖáçå~ä=íáÇ~ä=îÉåíáä~íáçå=~åÇ=Åçãéäá~åÅÉ=ÇìêáåÖ=~=
ëíÉéïáëÉ=îáí~ä=Å~é~Åáíó=ã~åçÉìîêÉK=fåíÉåëáîÉ=`~êÉ=jÉÇ=OMNMXPSWNVRPJSN=



h~êáå=i∏ïÜ~ÖÉå=EOMNMF= =
=
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NVPK= dêóÅÜíçä=_çI=tçäÑ=dhI=^êåçäÇ=geK=aáÑÑÉêÉåÅÉë=áå=êÉÖáçå~ä=éìäãçå~êó=éêÉëëìêÉJáãéÉÇ~åÅÉ=
ÅìêîÉë=ÄÉÑçêÉ=~åÇ=~ÑíÉê=äìåÖ=áåàìêó=~ëëÉëëÉÇ=ïáíÜ=~=åçîÉä=~äÖçêáíÜãK=mÜóëáçä=jÉ~ë=
OMMVXPMWpNPTJQU=

NVQK= eáåò=gI=jçÉêÉê=lI=kÉìã~åå=mI=aìÇóâÉîóÅÜ=qI=cêÉêáÅÜë=fI=eÉääáÖÉ=dI=nìáåíÉä=jK=oÉÖáçå~ä=
éìäãçå~êó=éêÉëëìêÉ=îçäìãÉ=ÅìêîÉë=áå=ãÉÅÜ~åáÅ~ääó=îÉåíáä~íÉÇ=é~íáÉåíë=ïáíÜ=~ÅìíÉ=êÉëéáê~íçêó=
Ñ~áäìêÉ=ãÉ~ëìêÉÇ=Äó=ÉäÉÅíêáÅ~ä=áãéÉÇ~åÅÉ=íçãçÖê~éÜóK=^Åí~=^å~ÉëíÜÉëáçä=pÅ~åÇ=OMMSXRMWPPNJV=

NVRK= p~êÖÉ=qI=q~äãçê=aK=qê~åëéìäãçå~êó=éêÉëëìêÉW=áíë=êçäÉ=áå=éêÉîÉåíáåÖ=îÉåíáä~íçêJáåÇìÅÉÇ=äìåÖ=
áåàìêóK=jáåÉêî~=^åÉëíÉëáçä=OMMUXTQWPPRJV=

NVSK= p~êÖÉ=qI=q~äãçê=aK=q~êÖÉíáåÖ=íê~åëéìäãçå~êó=éêÉëëìêÉ=íç=éêÉîÉåí=îÉåíáä~íçê=áåÇìÅÉÇ=äìåÖ=
áåàìêóK=jáåÉêî~=^åÉëíÉëáçä=OMMVXTRWOVPJV=

NVTK= mÉäçëá=mI=`êçÅá=jI=`~ä~ééá=bI=jìä~òòá=aI=`Éêáë~ê~=jI=sÉêÅÉëá=mI=sáÅ~êÇá=mI=d~ííáåçåá=iK=mêçåÉ=
éçëáíáçåáåÖ=áãéêçîÉë=éìäãçå~êó=ÑìåÅíáçå=áå=çÄÉëÉ=é~íáÉåíë=ÇìêáåÖ=ÖÉåÉê~ä=~åÉëíÜÉëá~K=^åÉëíÜ=
^å~äÖ=NVVSXUPWRTUJUP=

NVUK= _~êÇçÅòâó=dfI=vÉêå~ìäí=g`I=eçìÄÉå=ggI=ÇDeçää~åÇÉê=^^K=i~êÖÉ=íáÇ~ä=îçäìãÉ=îÉåíáä~íáçå=ÇçÉë=
åçí=áãéêçîÉ=çñóÖÉå~íáçå=áå=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíë=ÇìêáåÖ=~åÉëíÜÉëá~K=^åÉëíÜ=^å~äÖ=
NVVRXUNWPURJU=

NVVK= `êÉëëÉó=ajI=_ÉêíÜçìÇ=j`I=oÉáääó=`pK=bÑÑÉÅíáîÉåÉëë=çÑ=Åçåíáåìçìë=éçëáíáîÉ=~áêï~ó=éêÉëëìêÉ=íç=
ÉåÜ~åÅÉ=éêÉJçñóÖÉå~íáçå=áå=ãçêÄáÇäó=çÄÉëÉ=ïçãÉåK=^å~ÉëíÜÉëá~=OMMNXRSWSUMJQ=

OMMK= ^åÇÉêëëçå=ibI=_™™íÜ=jI=qÜ∏êåÉ=^I=^ëéÉäáå=mI=lÇÉÄÉêÖJtÉêåÉêã~å=pK=bÑÑÉÅí=çÑ=Å~êÄçå=ÇáçñáÇÉ=
éåÉìãçéÉêáíçåÉìã=çå=ÇÉîÉäçéãÉåí=çÑ=~íÉäÉÅí~ëáë=ÇìêáåÖ=~åÉëíÜÉëá~I=Éñ~ãáåÉÇ=Äó=ëéáê~ä=
ÅçãéìíÉÇ=íçãçÖê~éÜóK=^åÉëíÜÉëáçäçÖó=OMMRXNMOWOVPJV=

OMNK= `~ë~íá=^I=`çãçííá=iI=qçãã~ëáåç=`I=iÉÖÖáÉêá=`I=_áÖå~ãá=bI=q~ê~åíáåç=cI=qçêêá=dK=bÑÑÉÅíë=çÑ=
éåÉìãçéÉêáíçåÉìã=~åÇ=êÉîÉêëÉ=qêÉåÇÉäÉåÄìêÖ=éçëáíáçå=çå=Å~êÇáçéìäãçå~êó=ÑìåÅíáçå=áå=
ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíë=êÉÅÉáîáåÖ=ä~é~êçëÅçéáÅ=Ö~ëíêáÅ=Ä~åÇáåÖK=bìê=g=^å~ÉëíÜÉëáçä=OMMMXNTWPMMJ
R=

OMOK= aìãçåí=iI=j~ííóë=jI=j~êÇáêçëçÑÑ=`I=sÉêîäçÉëÉã=kI=^ää¨=giI=j~ëë~ìí=gK=`Ü~åÖÉë=áå=
éìäãçå~êó=ãÉÅÜ~åáÅë=ÇìêáåÖ=ä~é~êçëÅçéáÅ=Ö~ëíêçéä~ëíó=áå=ãçêÄáÇäó=çÄÉëÉ=é~íáÉåíëK=^Åí~=
^å~ÉëíÜÉëáçä=pÅ~åÇ=NVVTXQNWQMUJNP=

=
=
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mmmmlmriûosbqbkph^mifd=plmriûosbqbkph^mifd=plmriûosbqbkph^mifd=plmriûosbqbkph^mifd=p^jj^kc^qqkfkd^jj^kc^qqkfkd^jj^kc^qqkfkd^jj^kc^qqkfkd====
====

^âìí= äìåÖëîáâí= ®ê= Éíí= ~ääî~êäáÖí= ëóåÇêçã= ëçã=â~å= çêë~â~ë= ~î= ëàìâÇçã~ê= á= äìåÖ~åI=ãÉå=
çÅâë™= ~î= ëàìâÇçã~ê= ëçã= áåíÉ= éêáã®êí= çãÑ~íí~ê= äìåÖ~åK= oÉëéáê~íçêâê®î~åÇÉ= ~âìí=
äìåÖëîáâí= Ü~ê= Éå= ãóÅâÉí= Ü∏Ö= Ç∏ÇäáÖÜÉíI= Å~= QM= BK= aÉíí~= ®ê= Éå= ëáÑÑê~= ëçã= ëí™ê= ëáÖ=
çÑ∏ê®åÇê~Ç=ëÉÇ~å=ÑäÉê~=ÇÉÅÉååáÉê=Ó=íêçíë=~íí=áåíÉåëáî=ÑçêëâåáåÖ=Öàçêíë=Ñ∏ê=~íí=Ä®ííêÉ=Ñ∏êëí™=
çÅÜ=âìåå~=ÄÉÜ~åÇä~=ëóåÇêçãÉíK=rí∏îÉê=Ü∏Ö=Ç∏ÇäáÖÜÉí=é™=âçêí=ëáâíI=®ê=ä™åÖíáÇëêÉëìäí~íÉå=
Ñ∏ê= ÇÉã= ëçã= ∏îÉêäÉîÉê= ëàìâÜìëîáëíÉäëÉå= Ç™äáÖ~K= bÑíÉê= Éíí= ™ê= äÉîÉê= ÑçêíÑ~ê~åÇÉ= RS=B= ~î=
é~íáÉåíÉêå~I=ãÉå=Ä~ê~=V=B=®ê=ìí~å=ÄÉÜçî=~î=å™Öçå=Ñçêã=~î=ÑìåâíáçåëÜà®äéK=^î=ÇÉã=ëçã=
∏îÉêäÉîÉêI=Ü~ê=Ä~ê~=OT=B=Éå=Äê~=äáîëâî~äáíÉí=îáÇ=ÉííJ™êëJìééÑ∏äàåáåÖK==
=
bíí= ~åå~íI= ∏â~åÇÉI= Ü®äëçéêçÄäÉã= áÇ~Ö= ®ê= ëàìâäáÖ= ∏îÉêîáâíI= ëçã= ®ê= Éíí= ~î= î®ëíî®êäÇÉåë=
ëí∏êëí~=Üçí=ãçí=Ü®äë~åK=m~íáÉåíÉê=ãÉÇ=ëàìâäáÖ=∏îÉêîáâíI=Ü~ê=á=ë~ãÄ~åÇ=ãÉÇ=çéÉê~íáçå=Éå=
∏â~Ç= êáëâ= Ñ∏ê= äìåÖâçãéäáâ~íáçåÉêI= Ää~åÇ= ~åå~í= Ñ∏ê= ~íí= ÇÉ= Ü~ê= âê~ÑíáÖí= ë®åâí= îçäóã= á=
äìåÖçêå~= îáÇ= ~îëäìí~Ç= ìí~åÇåáåÖI= å™Öçí= ëçã= á= Ñ∏êä®åÖåáåÖÉå= äÉÇÉê= íáää= Ñ∏êë®ãê~Ç=
ëóêÉë®ííåáåÖK===
=
aÉí=Ñáååë=ã™åÖ~=ë®íí=~íí=ëí®ää~=áå=êÉëéáê~íçêåI=çÅÜ=ã~å=Ü~ê=Ñìååáí=~íí=ÇÉí=ëéÉä~ê=êçää=Üìê=
ã~å=î®äàÉê=~íí=Ö∏ê~K=iìåÖëâ~Ç~=â~å=ìééâçãã~=ëçã=Éå=Ñ∏äàÇ=~î=êÉëéáê~íçêÄÉÜ~åÇäáåÖÉå=á=
ëáÖK=^íí=î®äà~=ëã™=~åÇÉí~Ö=EíáÇ~äîçäóãÉêF=Ñê~ãÑ∏ê=ëíçê~I=Ü~ê=îáë~íë=ëâóÇÇ~=äìåÖ~åK=iáâ~ë™=
®ê=ÇÉí=îáâíáÖí=~íí=äìÑíî®Ö~êå~=áåíÉ=ìíë®ííë=Ñ∏ê=íêóÅâ=ëçã=®ê=Ñ∏ê=Ü∏Ö~X=éä~í™íêóÅâI=ÇîëK=íêóÅâÉí=
îáÇ=~îëäìí~Ç=áå~åÇåáåÖI=Ä∏ê=áåíÉ=∏îÉêëíáÖ~=PM=ÅãeOlI=çÅÜ=ÜÉäëí=î~ê~=®ååì=ä®ÖêÉK=j~å=Ü~ê=
çÅâë™=îáë~í=~íí=ÇÉ=é~íáÉåíÉê=ëçã=Ü~ê=ãÉëí=ìíí~ä~ÇÉ=ëóêÉë®ííåáåÖëJéêçÄäÉãI=Ü~ê=Öä®ÇàÉ=~î=~íí=
äáÖÖ~=é™=ã~ÖÉå=ìåÇÉê=é™Ö™ÉåÇÉ=êÉëéáê~íçêÄÉÜ~åÇäáåÖK==
=
jóÅâÉí=î~åäáÖí=Ñ∏êÉâçãã~åÇÉ=Üçë=é~íáÉåíÉê=ãÉÇ=~âìí=äìåÖëîáâíI=çÅÜ=çÅâë™=Üçë=é~íáÉåíÉê=
ãÉÇ= ëàìâäáÖ= ∏îÉêîáâí= á= ë~ãÄ~åÇ= ãÉÇ= å~êâçëI= ®ê= ë™= â~ää~ÇÉ= ~íÉäÉâí~ëÉêI= Çîë= ÇÉä~ê= ~î=
äìåÖî®îå~Ç=ëçã=®ê=ë~ãã~åÑ~ääå~=çÅÜ=Ç®êÑ∏ê=áåíÉ=â~å=ÇÉäí~=á=Ö~ëìíÄóíÉíI=ÇîëK=áåíÉ=â~å=í~=
ìéé=ëóêÖ~ë=çÅÜ=áåíÉ=â~å=~îÖÉ=âçäÇáçñáÇ=íáää=êÉëéÉâíáîÉ=Ñê™å=ÄäçÇÄ~å~åK=j~å=Ü~ê=Ñ∏êçêÇ~í=
~íí= ∏ééå~= ÇÉëë~= ~íÉäÉâí~ëÉê= ãÉÇ= Üà®äé= ~î= ë™= â~ää~Ç= äìåÖêÉâêóíÉêáåÖI= å®ê= ã~å= ∏â~ê=
äìÑíî®ÖëíêóÅâÉí=ìåÇÉê=Éå=âçêí=íáÇI=î~êîáÇ=ë~ãã~åÑ~ääå~=äìåÖÄä™ëçê=∏ééå~ëK=j~å=Ü~ê=îáë~í=
~íí=Ñ∏ê=~íí=áåíÉ=Ä~ê~=Ü~=Éå=∏îÉêÖ™ÉåÇÉ=âçêíî~êáÖ=ÉÑÑÉâíI=Ä∏ê=ã~å=ÉÑíÉê=~îëäìí~Ç=êÉâêóíÉêáåÖ=
ëí®ää~= áå= Éíí= ë™=â~ää~í=mbbm= Eéçëáíáîí= ÉåÇJÉñéáê~íçêáëâí= íêóÅâF=ìåÇÉê=ìí~åÇåáåÖÉåI= îáäâÉí=
ãáåëâ~ê= êáëâÉå= Ñ∏ê= Ñ∏êåó~Ç= äìåÖâçää~éëI= ë~ãí= â~å= Ñ∏êÜáåÇê~= ~íí= ∏ãí™äáÖ~= äìåÖÇÉä~ê=
∏ééå~ë=çÅÜ=ëí®åÖë=ìåÇÉê=î~êàÉ=~åÇÉí~ÖK=cäÉê~=ëíìÇáÉê=Ü~ê=Öàçêíë=Ñ∏ê=~íí=é™îáë~=Éå=îáåëí=ãÉÇ=
mbbmI=ãÉå=Ü~ê=áåíÉ=âìåå~í=îáë~=å™Öçå=ë™Ç~åK=aÉíí~=ÄÉêçê=ë~ååçäáâí=é™=~íí=mbbmJåáî™å=
ã™ëíÉ=áåÇáîáÇì~äáëÉê~ë=Ñ∏ê=ÇÉå=ÉåëâáäÇ~=áåÇáîáÇÉå=çÅÜ=ëí®ää~ë=áå=Ñê™å=Ç~Ö=íáää=Ç~ÖK=c∏ê=~íí=
âìåå~= áåÇáîáÇì~äáëÉê~= ÄÉÜ~åÇäáåÖÉå= âê®îë= Ñ∏êÄ®ííê~ÇÉ= ∏îÉêî~âåáåÖëãÉíçÇÉê= Ñ∏ê= ~íí= îáÇ=
ë®åÖâ~åíÉå= çãÉÇÉäÄ~êí= âìåå~= Ñ∏äà~= ÉÑÑÉâíÉå= ~î= ™íÖ®êÇÉêK= sá= Ü~ê= Ñ™íí= î~ê~= ãÉÇ= ìåÇÉê=
ìíîÉÅâäáåÖÉå=~î=Éå=åó=ãÉíçÇ=Ñ∏ê=∏îÉêî~âåáåÖ=~î=äìåÖîçäóãëÑ∏ê®åÇêáåÖ~êK=aÉåå~=ãÉíçÇI=
bäÉâíêáëâ= fãéÉÇ~åëJíçãçÖê~Ñá= EbfqFI= ®ê= Éå= ëíê™äåáåÖëÑêá= ãÉíçÇ= ëçã= ã∏àäáÖÖ∏ê= ~íí= îáÇ=
ë®åÖâ~åíÉå=âçåíáåìÉêäáÖí=âìåå~=∏îÉêî~â~=Ñ∏ê®åÇêáåÖ~ê=á=äìåÖîçäóãK=
=
f=^êÄÉíÉ= f= ëíìÇÉê~ÇÉë=é~íáÉåíÉê=ãÉÇ= ëàìâäáÖ=∏îÉêîáâíI= ëçã=ÖÉåçãÖáÅâ= íáííÜ™äëâáêìêÖá= Ñ∏ê=
~íí=Ñ∏êÄáâçééä~=ã~Öë®ÅâÉåI=ë™=â~ää~Ç=Ö~ëíêáÅ=Äóé~ëëI=á=ëóÑíÉ=~íí=™ëí~Çâçãã~=îáâíêÉÇìâíáçå=
Ñ∏ê=é~íáÉåíÉåK=jÉÇ=Üà®äé=~î=bfq=âìåÇÉ=îá=ëÉ=~íí=ã~å=ÄÉÜ∏îÉê=ëí®ää~=áå=Éíí=Ü∏Öí=ãçííêóÅâI=
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mbbmI= Ñ∏ê= ~íí= é™= ÇÉåå~= é~íáÉåíÖêìéé= âìåå~= ÄáÄÉÜ™ää~= äìåÖîçäóãÉå= îáÇ= ëäìíÉí= ~î= Éíí=
~åÇÉí~ÖK=aÉåå~=äìåÖîçäóãI=ëçã=ìééêÉé~í=Ü~ê=ê~ééçêíÉê~íë=î~ê~=âê~ÑíáÖí=ë®åâí=Ñ∏ê=ÇÉå=Ü®ê=
é~íáÉåíÖêìééÉåI=ë™Öë=Ñ~âíáëâí=íáää=çÅÜ=ãÉÇ=∏â~=å™Öçí=ìåÇÉê=çéÉê~íáçåÉåK=
=
^êÄÉíÉ= ff= ëíìÇÉê~ê= é~íáÉåíÉê= ãÉÇ= ~âìí= äìåÖëîáâíI= çÅÜ= à®ãÑ∏ê= íî™= çäáâ~=
êÉâêóíÉêáåÖëã~å∏îê~êI=ÇÉäë=Éå=âä~ëëáëâ=ë™=â~ää~Ç=îáí~äâ~é~ÅáíÉíëã~å∏îÉê=Ç®ê=ã~å=ìíë®ííÉê=
äìåÖçêå~= Ñ∏ê= Ü∏Öí= íêóÅâ= ìåÇÉê= Éå= âçêí= íáÇI= O= ñ= OM= ëÉâìåÇÉêI= ÇÉäë= Éå= Ñ∏êä®åÖÇI=
ëâçåë~ãã~êÉ=ã~å∏îÉê=ãÉÇ=ÉåÇ~ëí=ã™ííäáÖí=íêóÅâ=ìåÇÉê=Éå=Ü~äîíáããÉë=íáÇK=aÉí=îáë~ê=ëáÖ=
~íí=ÇÉå=Ñ∏êä®åÖÇ~=ã~å∏îÉêå=™ëí~ÇâçããÉê=ë~ãã~=∏âåáåÖ=á=äìåÖîçäóã=ëçã=ÇÉå=âä~ëëáëâ~=
Ü∏ÖíêóÅâëã~å∏îÉêåI=ãÉå=ìí~å=ÇÉå=åÉÖ~íáî~=áåîÉêâ~å=é™=ÄäçÇÅáêâìä~íáçåÉå=ëçã=ëÉë=ãÉÇ=
Ü∏ÖíêóÅâëã~å∏îÉêåK= aÉëëìíçã= îÉêâ~ê= äìåÖ~å= ëí~ÄáäáëÉê~íë= é™= Éíí= ~ååçêäìåÇ~= ë®íí= ãÉÇ=
ÇÉå=Ñ∏êä®åÖÇ~=ã~å∏îÉêåI=Ç™=ÇÉåå~=ÄÉÜ∏îÉê=ÉÑíÉêÑ∏äà~ë=~î=ä®ÖêÉ=mbbmI=Ñ∏ê=ë~ãã~=ÉÑÑÉâíI=
îáäâÉí=®ê=ëâçåë~ãã~êÉ=Ñ∏ê=äìåÖçêå~K=
=
^êÄÉíÉ= fff=éêÉëÉåíÉê~ê= Éå=ãÉíçÇ= Ñ∏ê= ~íí= ÄÉëí®ãã~=îáäâ~=é~íáÉåíÉê= ëçã=â~å=Ü~=åóíí~= ~î=
äìåÖêÉâêóíÉêáåÖëã~å∏îê~ê= çÅÜ= Ü∏Öí= mbbmI= çÅÜ= îáäâ~= ëçã= áëí®ääÉí= êáëâÉê~ê= ~íí= ëâ~Ç~ë= ~î=
ÇÉíí~K=kóäáÖÉå=Ü~ê=îáë~íë=~íí=ÇÉíí~=â~å=ÄÉëí®ãã~ë=ãÉÇ=Üà®äé=~î=Ç~íçêíçãçÖê~ÑáI=Éå=ãÉíçÇ=
ëçã= ÇçÅâ= áååÉÄ®ê= ~íí= é~íáÉåíÉå= ìíë®ííë= Ñ∏ê= ê∏åíÖÉåëíê™äåáåÖ= çÅÜ= çÑí~ëí= ã™ëíÉ=
íê~åëéçêíÉê~ë=íáää=ê∏åíÖÉå~îÇÉäåáåÖÉåK=iìåÖêÉâêóíÉêÄ~êÜÉíI=ÄÉÇ∏ãÇ=ãÉÇ=Ç~íçêíçãçÖê~ÑáI=
ëâìääÉ= ã∏àäáÖÉå= âçãã~= ~íí= ÄÉëí®ãã~ë= Éå= Ö™åÖ= á= Ä∏êà~å= ~î= î™êÇíáääÑ®ääÉíI= îáäâÉí= îçêÉ=
ãáåÇêÉ= äóÅâ~í= Ç™= ëàìâÇçãëÑ∏êäçééÉí= ®ê= ãóÅâÉí= Çóå~ãáëâí= çÅÜ= êÉâêóíÉêÄ~êÜÉíÉå= â~å=
î~êáÉê~= Ñê™å=Éå= ëíìåÇ=íáää=Éå=~åå~åK=s™ê=ãÉíçÇ=ÄóÖÖÉê=é™=bfqI= ëçã=é~íáÉåíÉå=â~å=î~ê~=
âçééä~Ç= íáää= ìåÇÉê= ä™åÖ= íáÇI= îáäâÉí= ã∏àäáÖÖ∏ê= ìééêÉé~ÇÉ= ã®íåáåÖ~ê= Ñ∏ê= ~íí= Ñ∏äà~=
ëàìâÇçãÉåë=ìíîÉÅâäáåÖK=sá=Ñ~åå=~íí=é~íáÉåíÉê=ãÉÇ=~âìí=äìåÖëîáâí=®ê=Éå=ãóÅâÉí=ÜÉíÉêçÖÉå=
é~íáÉåíÖêìééI= Ç®ê= äìåÖêÉâêóíÉêÄ~êÜÉíÉå= î~êáÉê~ÇÉ=ãÉää~å= NN= çÅÜ= QT=BK= m~íáÉåíÉê=ãÉÇ=
Ü∏Ö= êÉâêóíÉêÄ~êÜÉíI= îáäâ~= îÉêâ~ÇÉ= î~ê~= ëàìâ~êÉ= Ñê™å= ëí~êíI= Ü~ÇÉ= åóíí~= ~î= Ü∏Öí= mbbmI=
ãÉÇ~å=ÇÉí=ãçíë~íí~=Ö®ääÇÉ=Ñ∏ê=é~íáÉåíÉê=ãÉÇ=ä™Ö=êÉâêóíÉêÄ~êÜÉíK==
=
^êÄÉíÉ=fs=®ê=Éå=îáÇ~êÉìíîÉÅâäáåÖ=~î=bfq=é™=é~íáÉåíÉê=ãÉÇ=~âìí=äìåÖëîáâíK=sá=Ü~ê=ëíìÇÉê~í=
äìåÖ~åë=çäáâ~=ÇÉä~ê=çÅÜ=Ñ∏äàí=íáää=îáäâ~=êÉÖáçåÉê=äìÑíÉå=í~ê=î®ÖÉåK=sá=Ñ~åå=~íí=ÇÉå=∏âåáåÖ=á=
äìåÖîçäóã=ëçã=ëâÉê=å®ê=ã~å=Ö∏ê=Éå=êÉâêóíÉêáåÖëã~å∏îÉê=çÅÜ=∏â~ê=mbbmI=ëâÉê=á=Ñê®ãêÉ=
ÇÉä~ê=~î=äìåÖ~åI=ãÉÇ~å=ÇÉí=ëâÉê=Éå=çãÑ∏êÇÉäåáåÖ=á=Üìê=~åÇÉí~ÖÉí=®ê=Ñ∏êÇÉä~í=ãÉää~å=ÇÉ=
çäáâ~=ÇÉä~êå~=~î= äìåÖ~åK=e∏ÖêÉ=íêóÅâ=Ñ∏êÇÉä~ê=ëí∏êêÉ=ÇÉä=~î=~åÇÉí~ÖÉí= íáää=Ä~âêÉ=ÇÉä~ê=~î=
äìåÖ~åK=m™=äáâå~åÇÉ=ë®íí=âçããÉê=äìÑíÉå=ìåÇÉê=áå~åÇåáåÖÉåI=îáÇ=Ü∏Ö~=mbbm=Ñê~ãÑ∏ê=~ääíI=
~íí=Ñäóíí~ë=íáää=ãÉê=Ä~âêÉ=ÄÉä®Öå~=äìåÖÇÉä~êI=àì=ãÉê=~î=áå~åÇåáåÖÉå=ëçã=ÖàçêíëK==
=
p~ãã~åí~ÖÉí= ÄÉëâêáîÉê= ~îÜ~åÇäáåÖÉå= åó~= ãÉíçÇÉê= Ñ∏ê= ~íí= Ñ∏äà~= çÅÜ= ÄÉÜ~åÇä~= ~âìí=
äìåÖëîáâí= Üçë= âêáíáëâí= ëàìâ~= é~íáÉåíÉê= é™= áåíÉåëáîî™êÇë~îÇÉäåáåÖ~ê= çÅÜ= çéÉê~íáçåK= s™ê=
Ñ∏êÜçééåáåÖ= ®ê= ~íí= ÇÉíí~= á= Ñ∏êä®åÖåáåÖÉå= ëâ~ää= âìåå~= äÉÇ~= íáää= ëå~ÄÄ~êÉ= íáääÑêáëâå~Ç=çÅÜ=
Ñ∏êÄ®ííê~Ç=∏îÉêäÉîå~Ç=á=ÇÉåå~=Öêìéé=~î=ãóÅâÉí=~ääî~êäáÖí=ëàìâ~=é~íáÉåíÉêK=
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