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Miljøstyrelsen vil, når lejligheden gives, offentliggøre rapporter og indlæg 

vedrørende forsknings- og udviklingsprojekter inden for miljøsektoren, 

finansieret af Miljøstyrelsens undersøgelsesbevilling. 

   

  Det skal bemærkes, at en sådan offentliggørelse ikke nødvendigvis 

betyder, at det pågældende indlæg giver udtryk for Miljøstyrelsens 

synspunkter. 

   

  Offentliggørelsen betyder imidlertid, at Miljøstyrelsen finder, at indholdet 

udgør et væsentligt indlæg i debatten omkring den danske miljøpolitik.
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fåÇÜçäÇ=
=
=
=

cloloacloloacloloacloloa==== RRRR 

p^jjbkao^dp^jjbkao^dp^jjbkao^dp^jjbkao^d==== TTTT 

_^ddorka=ld=clojüi= T 

rkabopÕdbipbk= T 

elsbahlkhirpflkbo= U 

molgbhqobpriq^qbo= U 

bkdifpe=prjj^ovbkdifpe=prjj^ovbkdifpe=prjj^ovbkdifpe=prjj^ov==== NNNNNNNN 

_^`hdolrka=^ka=pqrav=mromlpb= NN 

qeb=pqrav= NN 

j^fk=obpriqp= NO 

molgb`q=obpriqp= NP 

NNNN fkaibakfkdfkaibakfkdfkaibakfkdfkaibakfkd==== NRNRNRNR 

NKN _^ddorka= NR 

NKO mo^hqfphb=boc^ofkdbo=ld=racloaofkdbo= NS 

NKP clojüi= NS 

OOOO jbqlab_bphofsbipbojbqlab_bphofsbipbojbqlab_bphofsbipbojbqlab_bphofsbipbo==== NTNTNTNT 

OKN ar^i=mlfkq=abdo^a^qflk=EamaF=qbpqbk= NT 

OKNKN mêáåÅáé= NT 

OKNKO cÉäíìÇëíóê= NT 

OKNKP a~í~ÄÉÜ~åÇäáåÖ= NU 

OKO afsbopfqbqprkabopÕdbipb= OM 

OKOKN mêáåÅáé= OM 

OKOKO a~í~ÄÉÜ~åÇäáåÖ= OO 

PPPP ilh^ifqbq=clo=mfilqcilh^ifqbq=clo=mfilqcilh^ifqbq=clo=mfilqcilh^ifqbq=clo=mfilqclopÕdlopÕdlopÕdlopÕd==== OROROROR 

QQQQ mfilqclopÕdW=amamfilqclopÕdW=amamfilqclopÕdW=amamfilqclopÕdW=amaJJJJqbpqbkqbpqbkqbpqbkqbpqbk==== OVOVOVOV 

QKN clopÕdp_bqfkdbipbo= OV 

QKNKN gçêÇíóéÉ=çÖ=íÉãéÉê~íìê= OV 

QKNKO ^ÑîáÖÉäëÉê=Ñê~=íÉëíÇÉëáÖå= OV 

QKO obpriq^qbo= OV 

QKOKN qçäâåáåÖ=~Ñ=ê™Ç~í~= OV 

QKOKO rëáââÉêÜÉÇÉê=çãâêáåÖ=çéå™ÉäëÉ=~Ñ=ëíÉ~ÇóJëí~íÉ= PM 

QKOKP bëíáãÉêáåÖ=~Ñ=åÉÇÄêóÇåáåÖëê~íÉå= PN 

RRRR mfilqclopÕdW=afsbopfmfilqclopÕdW=afsbopfmfilqclopÕdW=afsbopfmfilqclopÕdW=afsbopfqbqprkabopÕdbipbqbqprkabopÕdbipbqbqprkabopÕdbipbqbqprkabopÕdbipb==== PTPTPTPT 

RKN clopÕdp_bqfkdbipbo= PT 

RKNKN gçêÇéê›îÉê= PT 

RKNKO fåÇÜçäÇ=~Ñ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éçêÉäìÑíÉå= PT 

RKO obpriq^qbo= PU 

RKOKN dÉåÉêÉä=éêáãÉê= PU 

RKOKO SJl`eJ`ç^=çÖ=m^e=ÇáçñóÖÉå~ëÉJÖÉåÉê=á=àçêÇéê›îÉêåÉ= QO 

SSSS afphrppflk=ld=mbopmbafphrppflk=ld=mbopmbafphrppflk=ld=mbopmbafphrppflk=ld=mbopmbhqfsbohqfsbohqfsbohqfsbo==== QRQRQRQR 

SKN amaJqbpqbk= QR 

SKNKN bëíáã~íÉí=é™=ÇÉí=ÇáÑÑìëáîÉ=í~Ä=ÖáîÉê=Éí=âçåëÉêî~íáîí=ê~íÉÉëíáã~í= QR 

SKNKO cóëáëâ=âçåÑáÖìê~íáçå=~Ñ=ÑÉäíçéëíáääáåÖÉå= QS 



=

Q=

SKNKP pí›êêÉ=ÇóÄÇÉê=çÖ=êìãäáÖÉ=î~êá~íáçåÉê= QT 

SKNKQ d~ëÄä~åÇáåÖÉêW=hçãéçåÉåíÉê=çÖ=âçåÅÉåíê~íáçåÉê= QT 

SKNKR bå=Ü›à=Ö~ëâçåÅÉåíê~íáçå=á=áåJëáíì=íÉëíÉå=ÖáîÉê=âçåëÉêî~íáîí=

ê~íÉÉëíáã~í= QU 

SKNKS ÕîêáÖÉ=éÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçå= QV 

SKNKT mçíÉåíá~äÉ=Ñçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dd=OKM= QV 

SKO afsbopfqbqprkabopÕdbipb= RM 

SKOKN mçíÉåíá~äÉ=Ñçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dd=OKM= RM 

SKOKO mÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçå= RN 

TTTT obcbobk`boobcbobk`boobcbobk`boobcbobk`bo==== RPRPRPRP 

=
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R=

cçêçêÇ=

aÉí=éêáã‹êÉ=Ñçêã™ä=ãÉÇ=ÇÉååÉ=êaééçêí=Éê=aí=éê‹ëÉåíÉêÉ=çÖ=ÄÉëâêáîÉ=ëíaíìë=çÖ=
éÉêëéÉâíáîÉê=Ñçê=Éå=åó=áåJëáíì=åÉÇÄêóÇåáåÖëíÉëíI=ÇÉê=âaå=ÄÉåóííÉë=á=ÑçêÄáåÇÉäëÉ=
ãÉÇ=ÇçâìãÉåíaíáçå=çÖ=âîaåíáÑáÅÉêáåÖ=aÑ=åaíìêäáÖ=åÉÇÄêóÇåáåÖ=aÑ=çäáÉëíçÑÑÉê=á=
àçêÇÉåë=ìã‹ííÉÇÉ=òçåÉK=qÉëíÉåI=ÇÉê=Éê=ÄäÉîÉí=Ç›Äí=Òaìaä=mçáåí=aÉÖêaÇaíáçå=
qÉëíÒ=Eama=íÉëíFI=Üaê=ëéÉÅáÉäí=éçíÉåíáaäÉ=áÑíK=g^dd=OKM=ãçÇìäÉí=Ñçê=îÉêíáâaä=
íêaåëéçêí=ãçÇ=Ñ›êëíâçããÉåÇÉ=ÖêìåÇîaåÇëãaÖaëáåK==
=
bí=ëÉâìåÇ‹êí=Ñçêã™ä=ãÉÇ=éêçàÉâíÉí=Éê=aí=ìåÇÉêë›ÖÉ=éçíÉåíáaäÉí=Ñçê=aåîÉåÇÉäëÉ=
aÑ=åóÉ=ak^JÄaëÉêÉÇÉ=íÉâåáââÉê=íáä=âîaäáíaíáî=ÇçâìãÉåíaíáçå=aÑ=åÉÇÄêóÇåáåÖëJ
aâíáîáíÉí=á=çãê™ÇÉê=ãÉÇ=ÄáçäçÖáëâ=åÉÇÄêóÇåáåÖ=aÑ=çäáÉâçãéçåÉåíÉêK=
=
mêçàÉâíÉí=Éê=ÖÉååÉãÑ›êí=á=éÉêáçÇÉå=aìÖìëí=OMMU=íáä=aéêáä=OMNN=çÖ=ìÇÖ›êÉë=á=ëáå=
ÖêìåÇëìÄëíaåë=aÑ=Éå=aÑéê›îåáåÖLaåîÉåÇÉäëÉ=aÑ=ÇÉ=å‹îåíÉ=ãÉíçÇÉê=é™=Éå=íÉëíJ
äçâaäáíÉíI=Üîçê=ÇÉê=Éê=ÉÑíÉêäaÇí=êÉëíÑçêìêÉåáåÖ=ãÉÇ=ÇáÉëÉäçäáÉK=
=
mêçàÉâíÉí=Éê=ÖÉååÉãÑ›êí=aÑ=aaåëâ=jáäà›ê™ÇÖáîåáåÖ=^Lp=EajoFI=á=ëaãaêÄÉàÇÉ=
ãÉÇ=^aäÄçêÖ=råáîÉêëáíÉíI=ìåÇÉê=jáäà›ëíóêÉäëÉåë=qÉâåçäçÖáéìäàÉK==
=
oÉÖáçå=kçêÇàóääaåÇ=íaââÉë=Ñçê=ÄáÇêaÖ=ãÉÇ=ÄÉîáääáåÖ=aÑ=Éå=foJã™äÉê=íáä=ÇÉå=
áåÇäÉÇÉåÇÉ=ãÉíçÇÉìÇîáâäáåÖ=é™=^^rK=båÇîáÇÉêÉ=íaââÉë=aÑÖaåÖëëíìÇÉêÉåÇÉ=
gaâçÄ=pâçî=Ñçê=ÖÉååÉãÑ›êÉäëÉ=aÑ=ÇÉ=áåÇäÉÇÉåÇÉ=äaÄçêaíçêáÉíÉëíë=aÑ=ãÉíçÇÉåI=
ëaãí=mêçÑÉëëçê=mÉê=j›äÇêìé=çÖ=iÉâíçê=qàaäÑÉ=dK=mçìäëÉåI=pÉâíáçå=Ñçê=jáäà›J
íÉâåçäçÖá=é™=^aäÄçêÖ=råáîÉêëáíÉíI=Ñçê=ÑaÖäáÖ=ëéaêêáåÖ=çãâêáåÖ=ÇaíaíçäâåáåÖÉå=
Ñçê=áåJëáíì=íÉëíÉåK=

= =
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S=

= =



=

T=

p~ããÉåÇê~Ö=

_~ÖÖêìåÇ=çÖ=Ñçêã™ä=

f=g^dd=OKM=™ÄåÉë=ÇÉê=çé=Ñçê=aí=áåÇÇêaÖÉ=éêçÅÉëëÉêåÉ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=å™ê=
ÇÉê=ÑçêÉíaÖÉë=êáëáâçîìêÇÉêáåÖÉê=áÑíK=ÖêìåÇîaåÇÉíI=ÜîáäâÉí=áââÉ=ÜáÇíáä=Üaê=î‹êÉí=
ãìäáÖíK=m™=äçâaäáíÉíÉê=ãÉÇ=Éå=âáäÇÉ=ÄÉëí™ÉåÇÉ=aÑ=çäáÉâìäÄêáåíÉê=ÄÉäáÖÖÉåÇÉ=á=ÇÉå=
ìã‹ííÉÇÉ=òçåÉI=âaå=ÇÉê=áåÇÇêaÖÉë=åÉÇÄêóÇåáåÖ=ìåÇÉê=åÉÇaÇêÉííÉí=íêaåëéçêí=
ÖÉååÉã=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=ãçÇ=ÖêìåÇîaåÇÉíK=kÉÇÄêóÇåáåÖÉå=âaå=áåÇÇêaÖÉë=
é™=íêÉ=åáîÉaìÉêI=Üîçê=ÇÉê=é™=åáîÉaì=O=çÖ=P=âê‹îÉë=ÜÜîK=Éå=âîaäáíaíáî=çÖ=Éå=
âîaåíáíaíáî=ÇçâìãÉåíaíáçåK=
=
cçê=aí=áã›ÇÉÖ™=ÄÉÜçîÉí=Ñçê=aí=áåÇÇêaÖÉ=åÉÇÄêóÇåáåÖÉå=á=êáëáâçîìêÇÉêáåÖÉê=áÑíK=
ÖêìåÇîaåÇÉí=Eé™=åáîÉaì=O=çÖ=PFI=Üaê=jáäà›ëíóêÉäëÉå=ÄäKaK=áÖaåÖëaí=ÇÉííÉ=íÉâåçJ
äçÖáéêçàÉâíK=mêçàÉâíÉí=Üaê=íáä=Ñçêã™äI=aí=ÖÉååÉãÑ›êÉ=éáäçíÑçêë›Ö=çÖ=ÉîaäìÉêÉ=íç=
íÉâåçäçÖáÉê=ÇÉê=Üaê=éçíÉåíáaäÉ=íáä=aåîÉåÇÉäëÉ=ëaããÉå=ãÉÇ=g^dd=OKM=ìåÇÉê=
áåÇÇêaÖÉäëÉ=aÑ=åÉÇÄêóÇåáåÖ=é™=åáîÉaì=O=çÖ=PW=

NF bå=åó=ãÉíçÇÉLëíêaíÉÖáI=âaäÇÉí=aìaä=mçáåí=aÉÖêaÇaíáçå=íÉëí=EamaJíÉëíF=
íáä=âîaäáíaíáî=çÖ=âîaåíáíaíáî=ÇçâìãÉåíaíáçå=aÑ=åaíìêäáÖ=åÉÇÄêóÇåáåÖ=á=
ÇÉå=ìã‹ííÉÇÉ=òçåÉ=Eg^dd=OKM=åáîÉaì=O=çÖ=PFK=

OF ^åaäóëÉ=aÑ=ÇÉå=ãáâêçÄáçäçÖáëâÉ=aêíëÇáîÉêëáíÉíI=íáä=âîaäáíaíáî=ÇçâìãÉåJ
íaíáçå=aÑ=åÉÇÄêóÇåáåÖ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=Eg^dd=OKM=åáîÉaì=OFK=

=

råÇÉêë›ÖÉäëÉå=

f=ÑçêÄáåÇÉäëÉ=ãÉÇ=éêçàÉâíÉí=Üaê=aaåëâ=jáäà›ê™ÇÖáîåáåÖ=^Lp=EajoF=ÖÉååÉãJ
Ñ›êí=éáäçíÑçêë›Ö=ãÉÇ=ÇÉ=íç=íÉâåçäçÖáÉêI=ÜÜîK=amaJíÉëíÉå=çÖ=aåaäóëÉ=aÑ=ÇÉå=
ãáâêçÄáÉääÉ=aêíëÇáîÉêëáíÉíI=é™=Éå=íÉëíäçâaäáíÉíI=Üîçê=ÇÉê=Éê=ÉÑíÉêäaÇí=Éå=ãáåÇêÉ=
ÇáÉëÉäçäáÉÑçêìêÉåáåÖK==
=
lîÉêçêÇåÉí=ÑçêÉíaÖÉë=amaJíÉëíÉå=îÉÇI=aí=ÇÉê=åÉÇÄä‹ëÉë=ÑçêìêÉåáåÖ=é™=ÖaëJ
Ñçêã=á=¨í=éìåâí=çÖ=çééìãéÉë=éçêÉäìÑí=á=Éí=åaÄçéìåâí=EëîaêÉåÇÉ=íáä=Éå=îaåÇêÉí=
áåJëáíì=âçäçååÉíÉëíI=ìÇÉå=âçäçååÉF=ÉíaÄäÉêÉí=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=îáa=éçêÉäìÑíJ
ëéóÇK=m™=ÄaÖÖêìåÇ=aÑ=Éí=aÉêçÄí=çÖ=Éí=aåaÉêçÄí=íÉëíÑçêä›ÄI=ëaãí=Éå=ëáãéÉä=aåaJ
äóëÉ=aÑ=ÖÉååÉãÄêìÇëÇaía=Ñçê=ÇÉ=íç=íÉëíÑçêä›ÄI=ÇçâìãÉåíÉêÉë=áåJëáíì=åÉÇÄêóÇJ
åáåÖ=çÖ=ÇÉê=âaå=ÉëíáãÉêÉë=Éå=aÉêçÄ=åÉÇÄêóÇåáåÖëêaíÉK==
=
aáîÉêëáíÉíëìåÇÉêë›ÖÉäëÉå=Éê=ÑçêÉíaÖÉí=îÉÇ=aí=ìÇíaÖÉ=Éå=ê‹ââÉ=àçêÇéê›îÉê=é™=
íÉëíäçâaäáíÉíÉåI=ÜÜîK=á=êÉëíÑçêìêÉåáåÖÉåI=äáÖÉ=ìÇ=Ñçê=êÉëíÑçêìêÉåáåÖÉå=á=êÉåí=ÑóäÇJ
ëaåÇ=EÜÜîK=Ñ›ê=çÖ=ÉÑíÉê=ìÇÑ›êÉäëÉ=aÑ=amaJíÉëíÉåF=ëaãí=ÑçêëâÉääáÖÉ=ëíÉÇÉê=á=çéJ
ÑóäÇåáåÖÉå=çÖ=á=áåíaâíÉ=aÑäÉàêáåÖÉê=çãâêáåÖ=äçâaäáíÉíÉåK=bÑíÉêÑ›äÖÉåÇÉ=Éê=ak^=
ÉâëíêaÜÉêÉí=Ñêa=àçêÇéê›îÉêåÉ=çÖ=ÇÉê=Éê=äaîÉí=ÑçêëâÉääáÖÉ=aåaäóëÉê=aÑ=ÇÉå=ãáâêçJ
ÄáÉääÉ=éçéìäaíáçå=ëaãí=aÑ=íáäëíÉÇÉî‹êÉäëÉå=aÑ=ÑçêëâÉääáÖÉ=ÑìåâíáçåÉääÉ=ÖÉåÉêX=ÜÜîK=
ÖÉåÉê=ÇÉê=âçÇÉê=Ñçê=ÉåòóãÉê=íáä=åÉÇÄêóÇåáåÖ=aÑ=ãçåçaêçãaíÉê=çÖ=éçäóaêçãaJ
íÉêK=
=
= =



=

U=

eçîÉÇâçåâäìëáçåÉê=

amaJíÉëíÉå=

_aëÉêÉí=é™=êÉëìäíaíÉêåÉ=Ñêa=ÇÉå=ÖÉååÉãÑ›êíÉ=éáäçííÉëíI=îìêÇÉêÉë=amaJíÉëíÉå=aí=
ÜaîÉ=Éí=ëíçêí=éçíÉåíáaäÉ=áÑíK=âîaäáíaíáî=çÖ=âîaåíáíaíáî=ÇçâìãÉåíaíáçå=aÑ=áåJëáíì=
åÉÇÄêóÇåáåÖ=aÑ=çäáÉâìäÄêáåíÉê=á=àçêÇÉåë=ìã‹ííÉÇÉ=òçåÉI=ÜÉêìåÇÉê=aåîÉåÇÉäëÉ=
îÉÇ=ìÇaêÄÉàÇÉäëÉ=aÑ=êáëáâçîìêÇÉêáåÖÉê=îÉÇ=ÄêìÖ=aÑ=g^dd=OKMK=
=
bå=ëéÉÅáÉä=çãëí‹åÇáÖÜÉÇ=çãâêáåÖ=amaJíÉëíÉå=ÉêI=aí=íÉëíÉå=Éê=ëâê‹ÇÇÉêëóÉí=íáä=
êáëáâçîìêÇÉêáåÖÉê=çÖ=áââÉ=íáä=éê‹Çáâíáçå=aÑ=å›àaÖíáÖÉ=åÉÇÄêóÇåáåÖëêaíÉêK=aÉêÑçê=
Ü™åÇíÉêÉë=ìëáââÉêÜÉÇÉê=çãâêáåÖ=íÉëíÉåë=ÖÉååÉãÑ›êÉäëÉ=çÖ=ÇaíaîìêÇÉêáåÖÉå=é™=
Éå=ã™ÇÉI=ëçã=Ö›êI=aí=ÇÉå=ÉëíáãÉêÉÇÉ=åÉÇÄêóÇåáåÖëêaíÉ=ÄäáîÉê=âçåëÉêîaíáî=
EÇîëK=äaîÉêÉ=ÉåÇ=ÇÉå=ÑaâíáëâÉ=åÉÇÄêóÇåáåÖëêaíÉFK==
=
saäÖÉí=aÑ=íÉëíìÇëíóê=çÖ=ÇêáÑíëÄÉíáåÖÉäëÉê=Éê=ÑçêÉíaÖÉí=ãÉÇ=ÜÉåÄäáâ=é™=aí=ìÇåóííÉ=
ÉêÑaêáåÖÉêåÉ=Ñêa=ÇÉå=aäãáåÇÉäáÖÉ=éçêÉäìÑíéê›îÉíaÖåáåÖK=saäÖ=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=
çîÉåëí™ÉåÇÉ=ÑaâíçêÉê=Éê=ÑçêÉíaÖÉí=ãÉÇ=ÜÉåÄäáâ=é™=aí=Ö›êÉ=íÉëíÉå=ÜìêíáÖI=çéÉêaJ
íáçåÉäI=ëáãéÉä=çÖ=çãâçëíåáåÖëÉÑÑÉâíáî=áÑíK=ÉâëáëíÉêÉåÇÉ=éìÄäáÅÉêÉÇÉ=ãÉíçÇÉê=LOLK=
=
m™=ÄaÖÖêìåÇ=aÑ=ÇÉå=ëíêáåÖÉåíÉ=âçåëÉêîaíáîÉ=íáäÖaåÖ=íáä=íÉëíìÇÑ›êÉäëÉ=çÖ=ÇaíaJ
íçäâåáåÖ=îìêÇÉêÉë=ÇÉíI=aí=Üîáë=ÇÉê=îÉÇ=amaJíÉëíÉå=îáëÉë=Éå=ã™äÄaê=åÉÇÄêóÇJ
åáåÖI=ë™=îáä=ÇÉê=ãÉÇ=ëíçê=ëáââÉêÜÉÇ=êÉÉäí=î‹êÉ=éçíÉåíáaäÉ=Ñçê=åÉÇÄêóÇåáåÖ=é™=
äçâaäáíÉíÉåI=ÜîáäâÉí=îáä=î‹êÉ=ãÉÇ=íáä=aí=ëâaÄÉ=íáääáÇ=íáä=ÇÉ=êáëáâçîìêÇÉêáåÖÉêI=ÇÉê=
ÄaëÉêÉë=é™=åÉÇÄêóÇåáåÖëÇaía=çéå™Éí=ãÉÇ=amaJíÉëíÉåK=
=
m™=ÄaÖÖêìåÇ=aÑ=ÇÉ=ÖÉååÉãÑ›êíÉ=éáäçííÉëíë=Éê=ÇÉê=çéëíáääÉí=Éå=ê‹ââÉ=éÉêëéÉâíáJ
îÉê=Ñçê=aåîÉåÇÉäëÉ=aÑ=amaJíÉëíÉå=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=êáëáâçîìêÇÉêáåÖÉê=ÑçêÉíaJ
ÖÉí=îÉÇ=ÄêìÖí=aÑ=g^dd=OKMK=
=
aáîÉêëáíÉíë~å~äóëÉ=

m™=ÄaÖÖêìåÇ=aÑ=êÉëìäíaíÉêåÉ=Ñêa=éáäçíJìåÇÉêë›ÖÉäëÉå=îìêÇÉêÉë=ÇÉíI=aí=ãÉíçÇÉå=
Üaê=Éí=éçíÉåíáaäÉ=Ñçê=âîaäáíaíáî=áÇÉåíáÑáâaíáçå=aÑ=åÉÇÄêóÇåáåÖ=á=ìã‹ííÉí=òçåÉI=
ëçã=âaå=aåîÉåÇÉë=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ìÇaêÄÉàÇÉäëÉ=aÑ=êáëáâçîìêÇÉêáåÖÉê=á=g^dd=
OKM=EåáîÉaì=OFK=
=
oÉëìäíaíÉêåÉ=aÑ=ÇáîÉêëáíÉíëaåaäóëÉå=îáëÉê=ë™äÉÇÉëI=aí=ÇÉêI=Ñçê=ÇÉ=ãÉëí=ÑçêìêÉåÉÇÉ=
àçêÇéê›îÉêI=ÄäÉî=ÇÉíÉâíÉêÉí=ÖÉåÉê=aëëçÅáÉêÉí=ãÉÇ=åÉÇÄêóÇåáåÖ=aÑ=ãçåçaêçãaJ
íÉêI=ãÉåë=ÇáëëÉ=ÖÉåÉê=áââÉ=ÄäÉî=ÇÉíÉâíÉêÉí=á=ìÑçêìêÉåÉÇÉ=êÉÑÉêÉåÅÉéê›îÉê=Ñêa=
ëaããÉ=äçâaäáíÉíK=aÉêìÇçîÉê=îáëíÉ=ÄêìÖÉå=aÑ=ÇÉå=êÉäaíáîí=ÖêçîÉ=aÉåaíìêÉêÉåÇÉ=
dêaÇáÉåí=dÉä=bäÉâíêçÑçêÉëÉ=EaddbF=ãÉíçÇÉI=aí=ÑçêÇÉäáåÖÉå=aÑ=Ä™åÇ=îaê=íáäJ
ëíê‹ââÉäáÖ=íáä=aí=ÖáîÉ=Éí=ÑáåÖÉêéêáåíI=ÇÉê=âaå=áääìëíêÉêÉ=Éå=ÑçêëâÉä=á=ÇáîÉêëáíÉíÉå=
ãÉääÉã=àçêÇéê›îÉêI=ÇÉê=Üaê=î‹êÉí=ÑçêìêÉåÉí=á=ìã‹ííÉí=òçåÉ=çÖ=âçåíêçäéê›îÉê=
ìÇÉå=ÑçêìêÉåáåÖK=båÇîáÇÉêÉ=Éê=ÇÉê=îÉÇ=ãÉíçÇÉå=é™îáëí=ÑçêëâÉääÉ=á=aêíëÇáîÉêëáíÉJ
íÉå=ãÉääÉã=êÉåí=ÑóäÇëaåÇ=çÖ=áÇÉåíáëâ=ÑóäÇëaåÇI=ÇÉê=Éê=äaÖí=á=Éå=ìÇÖêaîåáåÖI=
ÜîçêìåÇÉê=ÇÉê=ÑçêÉâçããÉê=ÖêìåÇîaåÇëÑçêìêÉåáåÖI=ë™=ëaåÇÉí=âaå=ÄäáîÉ=é™îáêJ
âÉí=ãÉÇ=ÇaãéÉ=Ñêa=ÑçêìêÉåáåÖÉåK=aÉê=Éê=ë™äÉÇÉë=áåÇáâaíáçåÉê=é™I=aí=ãÉíçÇÉå=
Éê=íáäëíê‹ââÉäáÖ=Ñ›äëçã=íáä=aí=êÉÖáëíêÉêÉ=‹åÇêáåÖÉê=á=ëìÄëíêaííáäÑ›êëÉäX=ÜÉê=á=Ñçêã=
aÑ=ÇaãéÉ=aÑ=ÖaëçäáÉ=Ñêa=ÖêìåÇîaåÇëÑçêìêÉåáåÖÉåK=
=

mêçàÉâíêÉëìäí~íÉê=

amaJíÉëíÉå=

f=éêçàÉâíÉí=Éê=ÑêÉãÖaåÖëã™ÇÉ=çÖ=ÇaíaÄÉÜaåÇäáåÖ=Ñçê=amaJíÉëíÉå=ÄÉëâêÉîÉíK=
aÉêìÇçîÉê=Éê=ÇÉê=ÑçêÉíaÖÉí=Éå=éáäçííÉëí=ãÉÇ=ÜÉåÄäáâ=é™=aí=ÉÑíÉêîáëÉ=ãÉíçÇÉåë=



=

V=

aåîÉåÇÉäëÉëã‹ëëáÖÉ=éçíÉåíáaäÉI=áÇÉí=ÇÉå=ÜáÇíáä=âìå=Üaê=ÉâëáëíÉêÉí=é™=áÇÉéäaåK=
båÇÉäáÖí=çéëíáääÉë=Éå=ê‹ââÉ=éÉêëéÉâíáîÉê=Ñçê=ÇÉí=îáÇÉêÉ=aêÄÉàÇÉ=ãÉÇ=ãÉíçÇÉåI=
ÜÉå=áãçÇ=Éå=êìíáåÉã‹ëëáÖ=aåîÉåÇÉäëÉ=ëaããÉå=ãÉÇ=g^dd=OKMK=
=
m™=ÇÉå=ìåÇÉêë›ÖíÉ=íÉëíäçâaäáíÉí=Éê=ÇÉê=ìÇÑ›êí=Éå=éáäçííÉëí=á=Éå=ÇóÄÇÉ=é™=N=ãKìKíK=
çÖ=ãÉÇ=OM=Åã=aÑëíaåÇ=áãÉääÉã=íç=éçêÉäìÑíëéóÇK=pÉäîÉ=íÉëíÉå=Éê=ìÇÑ›êí=á=ëaåÇJ
ÑóäÇ=çÖ=á=Éå=aÑëíaåÇ=aÑ=ÅaK=NR=Åã=Ñêa=Éå=ÉÑíÉêäaÇí=êÉëíÑçêìêÉåáåÖ=ãÉÇ=ÇáÉëÉäçäáÉK=
qÉëíÉå=Éê=ìÇÑ›êí=é™=Éí=íáÇëéìåâí=ãÉÇ=ÅaK=NT=Åã=Ñêçëí=á=àçêÇÉå=çÖ=Éå=àçêÇíÉãJ
éÉêaíìê=é™=ÅaK=T=ø`K=f=íÉëíçãê™ÇÉí=Éê=ÇÉê=âçåëíaíÉêÉí=íÉÖå=é™=åaíìêäáÖ=åÉÇÄêóÇJ
åáåÖëaâíáîáíÉí=á=Ñçêã=aÑ=äaîÉ=áäíâçåÅÉåíêaíáçåÉê=çÖ=ÑçêÜ›àÉÇÉ=`lOJáåÇÜçäÇ=á=
éçêÉäìÑíÉåK=
=
pÉäîçã=íÉëíÉå=îaê=éäaåäaÖí=ÖÉååÉãÑ›êí=ãÉÇ=ÄÉåòÉå=ëçã=ãçÇÉäëíçÑ=á=Éå=âçåJ
ÅÉåíêaíáçå=é™=OKMMM=ãÖLãPI=îáëíÉ=âçåíêçäaåaäóëÉê=aÑ=ÇÉå=áåÇâ›ÄíÉ=ÖaëI=aí=âçåJ
ÅÉåíêaíáçåÉå=aÑ=ÄÉåòÉå=îaê=çãâêáåÖ=OORJORR=ãÖLãPI=ãÉåë=áåÇÜçäÇÉí=aÑ=›îêáÖÉ=
âìäÄêáåíÉê=á=ÖaëÄäaåÇáåÖÉå=ÜaîÇÉ=Éí=âçÖÉéìåâíëáåíÉêîaä=é™=ÅaK=RMJTM=ø`K=bå=
ÉåÇÉäáÖ=áÇÉåíáÑáâaíáçå=aÑ=ÇáëëÉ=âìäÄêáåíÉê=äçÇ=ëáÖ=áââÉ=Ö›êÉ=J=ÜîÉêâÉå=îÉÇ=ÜÉåJ
îÉåÇÉäëÉ=íáä=ÖaëäÉîÉêaåÇ›êÉå=ÉääÉê=îÉÇ=Éå=ÉÑíÉêÑ›äÖÉåÇÉ=d`JjpJaåaäóëÉK=máäçíJ
íÉëíÉå=Éê=ë™äÉÇÉë=ÖÉååÉãÑ›êí=ãÉÇ=ÅaK=OKMMM=ãÖ=qsl`LãP=á=ëíÉÇÉí=Ñçê=ãÉÇ=ÅaK=
OKMMM=ãÖ=ÄÉåòÉåLãP=Eqsl`=Z=íçíaäâìäÄêáåíÉêFK=
=
m™=ÄaÖÖêìåÇ=aÑ=êÉëìäíaíÉêåÉ=Ñêa=áåJëáíì=íÉëíÉå=Éê=ÇÉê=ÉëíáãÉêÉí=Éå=MK=çêÇÉåë=
åÉÇÄêóÇåáåÖëêaíÉ=é™=NRM=ãÖ=qsl`LÇaÖK=sÉÇ=Éå=ÉÑíÉêÑ›äÖÉåÇÉ=ÄÉëíÉããÉäëÉ=
aÑ=íÉëíÉåë=áåÑäìÉåëêaÇáìë=á=àçêÇÉå=J=çÖ=ÜÉêãÉÇ=ÉëíáãÉêáåÖ=aÑ=ÇÉí=ÒaâíáîÉêÉÇÉÒ=
àçêÇîçäìãÉå=J=Éê=ÇÉí=aåëä™ÉíI=aí=ÅaK=UMM=âÖ=qp=Üaê=î‹êÉí=aâíáîÉêÉí=ìåÇÉê=íÉJ
ëíÉåK=aÉêãÉÇ=âaå=çîÉåëí™ÉåÇÉ=êaíÉ=çãêÉÖåÉë=íáä=Éå=MK=çêÇÉåë=êaíÉ=é™=ÅaK=MINV=
ãÖ=qsl`LâÖ=qpLÇaÖI=ÜîáäâÉí=Ñçê=ÇÉå=aâíìÉääÉ=íÉëíàçêÇ=ëîaêÉê=íáä=Éå=êaíÉ=é™=OIU=
ãÖ=qsl`LiLÇaÖK=
=
eîáë=ÄÉåòÉå=aåîÉåÇÉë=ëçã=ãçÇÉäëíçÑ=Ñçê=qsl`=á=éáäçííÉëíÉåI=âaå=ÇÉíI=îáa=
ÑìÖaÅáíÉíëÄÉêÉÖåáåÖÉê=Ñçê=ÇÉå=aâíìÉääÉ=íÉëíàçêÇI=ÉëíáãÉêÉëI=aí=éçêÉîaåÇëâçåÅÉåJ
íêaíáçåÉå=Üaê=î‹êÉí=áãÉääÉã=NIP=çÖ=UIU=ãÖLiI=ëîaêÉåÇÉ=íáä=âçåÅÉåíêaíáçåëçãJ
ê™ÇÉíI=Üîçê=MK=çêÇÉåë=åÉÇÄêóÇåáåÖ=ÑçêîÉåíÉë=Ñçê=_qbu=EìåÇÉê=aåíaÖÉäëÉ=aÑ=Éå=
Üaäîã‹íåáåÖëâçåëíaåí=é™=MIO=ãÖLiFK=råÇÉê=ÇáëëÉ=ÄÉíáåÖÉäëÉê=âaå=ÇÉå=ÉëíáãÉJ
êÉÇÉ=MK=çêÇÉåëêaíÉ=çãêÉÖåÉë=íáä=Éí=âçåëÉêîaíáîí=ÄìÇ=é™=Éå=EéëÉìÇçF=NK=çêÇÉåë=
åÉÇÄêóÇåáåÖëêaíÉ=é™=á=ëí›êêÉäëÉëçêÇÉåÉå=MIPOJOIO=ÇaÖJNI=ÄaëÉêÉí=é™=åÉÇÄêóÇJ
åáåÖ=á=éçêÉîaåÇÉíK=
=
raåëÉí=ÜîáäâÉí=aÑ=çîÉåëí™ÉåÇÉ=êaíÉÉëíáãaíÉê=ÇÉê=ëaããÉåäáÖåÉë=ãÉÇ=äáííÉêaíìêJ
î‹êÇáÉê=EÑçê=qsl`=ÉääÉê=_qbuF=äáÖÖÉê=ÇÉå=çéå™ÉÇÉ=åÉÇÄêóÇåáåÖëêaíÉ=á=ÇÉå=
äaîÉ=ÉåÇÉ=aÑ=ëaããÉåäáÖåÉäáÖÉ=äáííÉêaíìêî‹êÇáÉêK=k™ê=ÇÉí=íaÖÉë=á=ÄÉíêaÖíåáåÖI=aí=
íÉëíÉå=Éê=ìÇÑ›êí=ãÉÇ=ìâÉåÇíÉ=sl`ÛÉêI=îÉÇ=Éå=EäaîF=íÉãéÉêaíìê=é™=ÅaK=T=ø`=çÖ=
ÑäÉêÉ=âçåëÉêîaíáîÉ=íáäÖaåÖÉ=íáä=ÇaíaíçäâåáåÖÉå=äáÖÖÉê=ÇáëëÉ=ÉëíáãaíÉê=ÇçÖ=á=Éí=
aÄëçäìí=êÉaäáëíáëâ=äÉàÉK==
=
aÉå=âçåëÉêîaíáîÉ=íáäÖaåÖ=íáä=ÇaíaíçäâåáåÖÉå=îìêÇÉêÉë=aí=âìååÉ=ëâaÄÉ=ÇÉå=å›ÇJ
îÉåÇáÖÉ=íáääáÇ=á=ÑçêÜçäÇ=íáä=aåîÉåÇÉäëÉ=ëaããÉå=ãÉÇ=g^dd=OKM=áÑíK=áåÇÇêaÖÉäëÉ=
aÑ=åÉÇÄêóÇåáåÖÉå=á=êáëáâçîìêÇÉêáåÖÉê=çîÉêÑçê=ÖêìåÇîaåÇÉíK=
=
aáîÉêëáíÉíë~å~äóëÉ=

aáîÉêëáíÉíëaåaäóëÉå=ãÉÇ=addb=íÉâåçäçÖáÉå=îáëÉê=îÜaK=Éå=ëíaíáëíáëâ=aåaäóëÉ=
ãÉÇ=mêáåÅáéaä=`çãéçåÉåí=^åaäóëáë=Em`^FI=aí=î‹êÉ=á=ëíaåÇ=íáä=aí=êÉÖáëíêÉêÉ=Éå=
ÑçêëâÉä=á=ÇáîÉêëáíÉíÉå=ãÉääÉã=àçêÇéê›îÉê=ÇÉê=Éê=ÑçêìêÉåÉÇÉ=ãÉÇ=ÖaëçäáÉ=çÖ=êÉåÉ=
êÉÑÉêÉåÅÉéê›îÉê=Ñêa=ëaããÉ=äçâaäáíÉíK=oÉëìäíaíÉêåÉ=áåÇáâÉêÉê=ë™äÉÇÉëI=aí=ÑçêëâÉääÉ=
á=ÑçêìêÉåáåÖëé™îáêâåáåÖÉå=ÖáîÉê=êÉëìäíÉêÉåÇÉ=ÑçêëâÉääÉ=á=ÇÉ=ãáâêçÄáçäçÖáëâÉ=



=

NM=

éçéìäaíáçåÉêI=ÇÉê=Éê=ãaêâaåíÉ=åçâ=íáä=aí=ÇÉ=âaå=ÇÉíÉâíÉêÉë=îÉÇ=addbJ
aåaäóëÉåK=jÉÇ=aåÇêÉ=çêÇI=çéå™ë=ãÉÖÉí=ëíçêÉ=ÑçêëâÉääÉ=ãÉääÉã=àçêÇéê›îÉêåÉI=
çÖë™=áåÇÉåÑçê=ÇÉ=ìÇíaÖåÉ=ÇÉäéê›îÉêI=çÖ=Éå=ÉÑíÉêÑ›äÖÉåÇÉ=m`^JaåaäóëÉ=aÑ=ÇáJ
îÉêëáíÉíëéêçÑáäÉêåÉ=ÖáîÉê=Éå=êÉäaíáçå=íáä=ÑçêìêÉåáåÖëÖêaÇÉå=å™ê=ÇÉê=aåîÉåÇÉë=
ÖÉåÉêÉääÉ=éêáãÉêÉK=
=
sÉÇ=aåîÉåÇÉäëÉ=aÑ=éêáãÉêÉI=ëçã=Éê=ëéÉÅáÑáâí=ÇÉëáÖåÉí=íáä=aí=êaããÉ=ÖÉåÉíI=ÇÉê=
âçÇÉê=Ñçê=SJlñçÅóâäçÜÉñJNJÉåJNJÅaêÄçåóäJÅçÉåòóã=^=ÜóÇêçäaëÉ=ESJl`eJ
`ç^=ÜóÇêçäaëÉF=Éê=ÇÉê=âçåëíaíÉêÉí=íÉÖå=é™=åÉÇÄêóÇåáåÖ=á=Q=ìÇ=aÑ=S=éê›îÉêI=
Üîçê=ÇÉê=ëaåÇëóåäáÖîáë=Üaê=ÑçêÉÖ™Éí=ÉääÉê=ÑçêÉÖ™ê=åÉÇÄêóÇåáåÖ=aÑ=ÖaëçäáÉÇaãéÉ=
Ñêa=ÑçêìêÉåáåÖÉåK=aÉê=ÄäÉî=áââÉ=âçåëíaíÉêÉí=éçëáíáîÉ=ÄäaåÇí=êÉÑÉêÉåÅÉéê›îÉêåÉK=
f=éáäçíéêçàÉâíÉí=Éê=ÇÉê=ë™äÉÇÉë=aÑÇ‹ââÉí=Éí=éçíÉåíáaäÉ=Ñçê=Éå=ãÉíçÇÉI=ÇÉê=ãÉÇ=
ÇÉííÉI=ÉääÉê=aåÇêÉ=ÑìåâíáçåÉääÉ=ÖÉåÉê=êÉäaíÉêÉí=íáä=_qbuJåÉÇÄêóÇåáåÖI=éçíÉåíáÉäí=
âaå=ÄÉåóííÉë=íáä=Éå=âîaäáíaíáî=îìêÇÉêáåÖ=aÑ=åÉÇÄêóÇåáåÖ=aÑ=çäáÉâçãéçåÉåíÉê=á=
ÇÉå=ìã‹ííÉÇÉ=òçåÉ=ëaããÉå=ãÉÇ=g^dd=OKMK=
=
=

= =



=

NN=

båÖäáëÜ=pìãã~êó=

_~ÅâÖêçìåÇ=~åÇ=ëíìÇó=éìêéçëÉ=

få=íÜÉ=aaåáëÜ=êáëâ=aëëÉëëãÉåí=ãçÇÉä=g^dd=OKM=áí=ïáää=ÄÉÅçãÉ=éçëëáÄäÉ=íç=áåJ
ÅäìÇÉ=ìåëaíìêaíÉÇ=òçåÉ=éêçÅÉëëÉë=áå=êáëâ=aëëÉëëãÉåíë=Ñçê=íÜÉ=ÖêçìåÇ=ïaíÉêK=
qÜáë=Üaë=éêÉîáçìëäó=åçí=ÄÉÉå=éçëëáÄäÉK=^í=ëáíÉë=ïáíÜ=a=ëçìêÅÉ=çÑ=éÉíêçäÉìã=
ÜóÇêçÅaêÄçåë=ëáíìaíÉÇ=áå=íÜÉ=ìåëaíìêaíÉÇ=òçåÉI=áí=ïáää=ÄÉ=éçëëáÄäÉ=íç=áåÅäìÇÉ=
ÇÉÖêaÇaíáçå=ÇìêáåÖ=íÜÉ=îÉêíáÅaä=íêaåëéçêí=íÜêçìÖÜ=íÜÉ=ìåëaíìêaíÉÇ=òçåÉ=aë=íÜÉ=
ÜóÇêçÅaêÄçåë=ãáÖêaíÉ=íçïaêÇë=íÜÉ=ÖêçìåÇ=ïaíÉêK=få=íÜÉ=ãçÇÉä=êÉîáëáçåI=áí=ïáää=
ÄÉ=éçëëáÄäÉ=íç=áåÅäìÇÉ=ÇÉÖêaÇaíáçå=aí=íÜêÉÉ=ÇáÑÑÉêÉåí=äÉîÉäëI=ïÜÉêÉ=äÉîÉä=O=aåÇ=P=
êÉèìáêÉ=a=èìaäáíaíáîÉ=çê=èìaåíáíaíáîÉ=ÇçÅìãÉåíaíáçåI=êÉëéÉÅíáîÉäóK=
=
få=çêÇÉê=íç=aÅÅçããçÇaíÉ=íÜÉ=åÉÉÇ=Ñçê=áåÅäìÇáåÖ=ÇÉÖêaÇaíáçå=áå=ÖêçìåÇ=ïaíÉê=
êáëâ=aëëÉëëãÉåíë=Eaí=äÉîÉä=O=aåÇ=PF=íÜÉ=aaåáëÜ=bm^=aë=áåáíáaíÉÇ=íÜáë=éêçàÉÅíI=
aãçåÖ=çíÜÉêëK=qÜÉ=éìêéçëÉ=çÑ=íÜáë=éêçàÉÅí=áë=íç=Åaêêó=çìí=éáäçí=íÉëíáåÖ=aåÇ=
ÉîaäìaíÉ=íïç=íÉÅÜåçäçÖáÉë=ïáíÜ=éçíÉåíáaä=Ñçê=aééäáÅaíáçå=áå=íÜÉ=ÅçåíÉñí=çÑ=ìåJ
ëaíìêaíÉÇ=òçåÉ=ÇÉÖêaÇaíáçå=aåÇ=g^dd=OKMW=

NF ^=åçîÉä=ãÉíÜçÇLëíêaíÉÖó=ÅaääÉÇ=íÜÉ=aìaä=mçáåí=aÉÖêaÇaíáçå=íÉëí=
EamaJíÉëíF=Ñçê=èìaäáíaíáîÉ=aåÇ=èìaåíáíaíáîÉ=ÇçÅìãÉåíaíáçå=çÑ=áåíêáåëáÅ=
ÇÉÖêaÇaíáçå=áå=íÜÉ=ìåëaíìêaíÉÇ=òçåÉ=Eg^dd=OKM=äÉîÉä=O=aåÇ=PFK=

OF ^åaäóëáë=çÑ=íÜÉ=ãáÅêçÄáaä=ëéÉÅáÉë=ÇáîÉêëáíó=çÑ=ëçáä=ëaãéäÉë=Ñçê=èìaäáíaJ
íáîÉ=ÇçÅìãÉåíaíáçå=Eg^dd=OKM=äÉîÉä=OFK=

=

qÜÉ=ëíìÇó=

aìêáåÖ=íÜÉ=éêçàÉÅíI=aaåëâ=jáäà›ê™ÇÖáîåáåÖ=^Lp=Eajo=^LpF=Üaë=éÉêÑçêãÉÇ=
éáäçí=íÉëíë=ïáíÜ=íÜÉ=íïç=íÉÅÜåçäçÖáÉëI=íÜÉ=amaJíÉëí=aåÇ=aå=aåaäóëáë=çÑ=íÜÉ=ãáJ
ÅêçÄáaä=ëéÉÅáÉë=ÇáîÉêëáíóI=aí=a=íÉëí=ëáíÉ=ïáíÜ=a=ãáåçê=êÉëáÇìaä=Åçåíaãáåaíáçå=çÑ=
ÇáÉëÉä=çáäK=
=
qÜÉ=amaJíÉëí=áë=éÉêÑçêãÉÇ=Äó=áåàÉÅíáåÖ=a=ÖaëÉçìë=íaêÖÉí=çáä=ÅçãéçåÉåí=áåíç=
íÜÉ=ìåëaíìêaíÉÇ=òçåÉ=áå=çåÉ=éçáåí=aåÇ=éìãéáåÖ=áí=ìé=áå=aå=aÇàaÅÉåí=éçáåí=
EÅçêêÉëéçåÇáåÖ=íç=a=Üçêáòçåíaä=áåJëáíì=Åçäìãå=íÉëí=ïáíÜçìí=a=ÅçäìãåFK=qÜÉ=
áåàÉÅíáçå=aåÇ=ÉñíêaÅíáçå=éçáåíë=aêÉ=ÉëíaÄäáëÜÉÇ=ìëáåÖ=aäìãáåìã=ëçáä=îaéçê=
ëaãéäáåÖ=êçÇëLÉèìáéãÉåíK=_aëÉÇ=çå=ëìÅÅÉëëáîÉ=aÉêçÄáÅ=aåÇ=aåaÉêçÄáÅ=íÉëíëI=
aåÇ=a=ëáãéäÉ=aåaäóëáë=çÑ=íÜÉ=ÄêÉaâ=íÜêçìÖÜ=ÇaíaI=íÜÉ=éêÉëÉåÅÉ=çÑ=áåJëáíì=ÇÉÖêaJ
Çaíáçå=aÅíáîáíó=áë=ÇçÅìãÉåíÉÇ=aåÇ=aå=aÉêçÄáÅ=ÇÉÖêaÇaíáçå=êaíÉ=Åaå=ÄÉ=ÉëíáãaíJ
ÉÇK=
=
qÜÉ=ãáÅêçÄáaä=ÇáîÉêëáíó=aåaäóëáë=áë=éÉêÑçêãÉÇ=Äó=ÉñíêaÅíáåÖ=ëçáä=ëaãéäÉë=Ñêçã=
íÜÉ=íÉëí=ëáíÉ=aí=ÇáÑÑÉêÉåí=äçÅaíáçåëX=Ñêçã=íÜÉ=aêÉa=ïáíÜ=êÉëáÇìaä=Åçåíaãáåaíáçå=
EáåíaÅí=Ñáää=ãaíÉêáaäFI=Ñêçã=ÅäÉaå=ëaåÇ=Ñáää=êáÖÜí=åÉñí=íç=íÜÉ=êÉëáÇìaä=ÅçåíaãáåaJ
íáçå=EÄÉÑçêÉ=aåÇ=aÑíÉê=íÜÉ=amaJíÉëí=ïaë=éÉêÑçêãÉÇFI=aåÇ=Ñêçã=ëÉîÉêaä=äçÅaJ
íáçåë=ïáíÜáå=íÜÉ=ëaåÇ=Ñáää=aåÇ=Ñêçã=áåíaÅí=ëÉÇáãÉåíë=aêçìåÇ=íÜÉ=íÉëí=ëáíÉI=ïáíÜ=
îaêóáåÖ=ÇÉÖêÉÉë=çÑ=éçëëáÄäÉ=Åçåíaãáåaåí=éêÉëÉåÅÉK=pìÄëÉèìÉåíäóI=ãáÅêçÄáaä=
ak^=ïaë=ÉñíêaÅíÉÇ=Ñêçã=íÜÉ=ëçáä=ëaãéäÉë=aåÇ=ÇáÑÑÉêÉåí=aåaäóëÉë=çÑ=íÜÉ=ãáÅêçJ
Äáaä=éçéìäaíáçå=ÜaîÉ=ÄÉÉå=ÅaêêáÉÇ=çìí=Eaddb=aåÇ=m`oFK=táíÜáå=íÜáë=ÑêaãÉ=
ïçêâ=ÇáÑÑÉêÉåí=ÑìåÅíáçåaä=ÖÉåÉë=ÅçÇáåÖ=Ñçê=ÇÉÖêaÇaíáçå=çÑ=ãçåçaêçãaíáÅë=aåÇ=
éçäóaêçãaíáÅë=Üaë=ÄÉÉå=íaêÖÉíÉÇK=



=

NO=

==

j~áå=êÉëìäíë=

qÜÉ=amaJíÉëí=

_aëÉÇ=çå=íÜÉ=êÉëìäíë=çÑ=íÜÉ=éáäçí=íÉëí=íÜÉ=amaJíÉëí=áë=ÉñéÉÅíÉÇ=íç=ÜaîÉ=a=äaêÖÉ=
éçíÉåíáaä=Ñçê=èìaäáíaíáîÉ=aåÇ=èìaåíáíaíáîÉ=ÇçÅìãÉåíaíáçå=çÑ=áåJëáíì=ÇÉÖêaÇaíáçå=
çÑ=éÉíêçäÉìã=ÜóÇêçÅaêÄçåë=áå=íÜÉ=ìåëaíìêaíÉÇ=òçåÉI=aäëç=Ñçê=ìëÉ=ïáíÜ=ÖêçìåÇ=
ïaíÉê=êáëâ=aëëÉëëãÉåíë=éÉêÑçêãÉÇ=ìëáåÖ=g^dd=OKM=EäÉîÉä=O=aåÇ=PFK=
=
^=ëéÉÅáaä=ÅáêÅìãëíaåÅÉ=ÅçåÅÉêåáåÖ=íÜÉ=amaJíÉëí=áë=íÜaí=íÜÉ=íÉëí=aåÇ=Çaía=
íêÉaíãÉåí=Üaë=ÄÉÉå=íaáäçêÉÇ=Ñçê=ìëÉ=ïáíÜ=êáëâ=aëëÉëëãÉåíë=aåÇ=åçí=Ñçê=éêÉÇáÅJ
íáçå=çÑ=ÉñaÅí=ÇÉÖêaÇaíáçå=êaíÉëK=eÉåÅÉI=ìåÅÉêíaáåíáÉë=êÉÖaêÇáåÖ=íÜÉ=íÉëí=ÅçåÇáJ
íáçåë=aåÇ=Çaía=íêÉaíãÉåí=aêÉ=ÜaåÇäÉÇ=áå=a=ãaååÉê=íÜaí=êÉëìäíë=áå=a=ÅçåëÉêîaíáîÉ=
ÇÉÖêaÇaíáçå=êaíÉ=ÉëíáãaíÉX=áKÉK=äçïÉê=íÜaí=íÜÉ=aÅíìaä=ÇÉÖêaÇaíáçå=êaíÉK=
=
`ÜçáÅÉë=çÑ=íÉëí=ÉèìáéãÉåí=aåÇ=íÉëí=ÅçåÇáíáçåë=aêÉ=ãaÇÉ=ïáíÜ=ÑçÅìë=çå=aééäáÅaJ
íáçå=çÑ=êÉÖìäaê=ëçáä=îaéçê=ëaãéäáåÖ=éêçÅÉÇìêÉëK=qÜìë=ÅÜçáÅÉë=aêÉ=ãaÇÉ=ïáíÜ=
ÑçÅìë=çÑ=ÉëíaÄäáëÜáåÖ=a=ëïáÑíI=çéÉêaíáçåaäI=ëáãéäÉ=aåÇ=Åçëí=ÉÑÑÉÅíáîÉ=ëaãéäáåÖ=
aåÇ=Çaía=aåaäóëáë=éêçÅÉÇìêÉI=ÅçãéaêÉÇ=íç=çíÜÉê=ÉñáëíáåÖ=ãÉíÜçÇë=aåÇ=éêçÅÉJ
ÇìêÉë=LOLK=
=
_ÉÅaìëÉ=çÑ=a=ëíêáåÖÉåí=ÅçåëÉêîaíáîÉ=aééêçaÅÜ=íç=íÜÉ=íÉëí=éêçÅÉÇìêÉ=aåÇ=Çaía=
áåíÉêéêÉíaíáçå=ïÉ=ÄÉäáÉîÉ=íÜaí=ïÜÉå=íÜÉ=amaJíÉëí=áåÇáÅaíÉë=a=ãÉaëìêaÄäÉ=ÇÉÖJ
êaÇaíáçå=áí=áë=îÉêó=äáâÉäó=íÜaí=a=ëáÖåáÑáÅaåí=ÇÉÖêaÇaíáçå=íaâÉë=éäaÅÉ=aí=íÜÉ=íÉëí=
ëáíÉK=qÜáë=ïáää=éêçîáÇÉ=a=ÖççÇ=ëÉåëÉ=çÑ=ÅçåÑáÇÉåÅÉ=íç=êáëâ=aëëÉëëãÉåíë=ÄaëÉÇ=çå=
ÇÉÖêaÇaíáçå=êaíÉë=çÄíaáåÉÇ=ìëáåÖ=íÜÉ=amaJíÉëíK=
=
_aëÉÇ=çå=íÜÉ=éáäçí=íÉëíáåÖI=a=åìãÄÉê=çÑ=éÉêëéÉÅíáîÉë=Ñçê=íÜÉ=ÑìêíÜÉê=ÇÉîÉäçéJ
ãÉåí=aåÇ=aééäáÅaíáçå=çÑ=íÜÉ=amaJíÉëí=Üaë=ÄÉÉå=çìíäáåÉÇK=bëéÉÅáaääó=éÉêëéÉÅJ
íáîÉë=ÇáêÉÅíÉÇ=aí=ìëÉ=ïáíÜáå=íÜÉ=g^dd=OKM=ÑêaãÉ=ïçêâK=
=
jáÅêçÄá~ä=aáîÉêëáíó=^å~äóëáë=

_aëÉÇ=çå=íÜÉ=êÉëìäíë=çÑ=íÜÉ=ãáÅêçÄáaä=ÇáîÉêëáíó=aåaäóëáë=íÜÉ=ãáÅêçÄáaä=ÇáîÉêëáíó=
aåaäóëáë=Üaë=a=éçíÉåíáaä=Ñçê=èìaäáíaíáîÉ=ÇçÅìãÉåíaíáçå=çÑ=áåJëáíì=ÇÉÖêaÇaíáçå=çÑ=
éÉíêçäÉìã=ÜóÇêçÅaêÄçåë=áå=íÜÉ=ìåëaíìêaíÉÇ=òçåÉI=aäëç=Ñçê=ìëÉ=ïáíÜ=ÖêçìåÇ=
ïaíÉê=êáëâ=aëëÉëëãÉåíë=éÉêÑçêãÉÇ=ìëáåÖ=g^dd=OKM=EäÉîÉä=OFK=
=
qÜÉ=êÉëìäíë=ëÜçï=íÜaí=Ñçê=íÜÉ=ãçëí=ÅçåíaãáåaíÉÇ=ëçáä=ëaãéäÉëI=ÖÉåÉë=aëëçÅáaíJ
ÉÇ=ïáíÜ=ÇÉÖêaÇaíáçå=çÑ=ãçåçaêçãaíáÅë=ïÉêÉ=ÇÉíÉÅíÉÇI=ïÜáäÉ=íÜÉëÉ=ÖÉåÉë=ïÉêÉ=
åçí=ÇÉíÉÅíÉÇ=áå=åçåJÅçåíaãáåaíÉÇ=êÉÑÉêÉåÅÉ=ëaãéäÉë=ÅçääÉÅíÉÇ=aí=íÜÉ=ëaãÉ=ëáíÉK=
jçêÉçîÉêI=íÜÉ=êÉäaíáîÉäó=ÅçaêëÉ=aÉåaíìêáåÖ=dêaÇáÉåí=dÉä=bäÉÅíêçéÜçêÉëáë=
EaddbF=ãÉíÜçÇ=ëÜçïÉÇ=íÜaí=íÜÉ=ÇáëíêáÄìíáçå=çÑ=îáëáÄäÉ=ÄaåÇë=ÄÉíïÉÉå=íÜÉ=
ÇáÑÑÉêÉåí=ëaãéäÉë=ïaë=ëìÑÑáÅáÉåí=íç=ÖáîÉ=a=ÑáåÖÉêéêáåí=aÄäÉ=íç=áääìëíêaíÉ=íÜÉ=ÇáÑJ
ÑÉêÉåÅÉ=áå=ãáÅêçÄáaä=ÇáîÉêëáíóK=
=
^äëçI=ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=êÉëìäíë=Ñêçã=ìåÅçåíaãáåaíÉÇ=çÑÑJëáíÉ=ëaåÇ=Ñáää=ãaíÉJ
êáaä=aåÇ=çåJëáíÉ=ëaåÇ=Ñáää=Ñêçã=íÜÉ=ÄaÅâ=ÑáääÉÇ=ÉñÅaîaíáçå=EïáíÜ=aå=ìåÇÉêäóáåÖ=
ÖêçìåÇïaíÉê=éäìãÉF=ïaë=ÉîáÇÉåíK=lîÉêaääI=íÜÉ=êÉëìäíë=áåÇáÅaíÉ=íÜaí=íÜÉ=ãÉíÜçÇ=
áë=ëìÑÑáÅáÉåíäó=ëÉåëáíáîÉ=íç=ÇÉíÉÅí=ÇáÑÑÉêÉåÅÉë=áå=ëìÄëíêaíÉ=aÅÅÉëëX=ÜÉêÉ=áå=íÜÉ=
Ñçêã=çÑ=ÇáÉëÉä=çáä=ÅçãéçåÉåíë=îçäaíáäáòÉÇ=Ñêçã=a=ÖêçìåÇïaíÉê=éäìãÉK=
=
= =



=

NP=

mêçàÉÅí=êÉëìäíë=

qÜÉ=amaJíÉëí=

qÜÉ=amaJíÉëí=éêçÅÉÇìêÉ=aåÇ=Çaía=aåaäóëáë=ëíêaíÉÖó=áë=ÇÉëÅêáÄÉÇ=áå=íÜÉ=éêçàÉÅíK=
^äëçI=a=éáäçí=íÉëí=Üaë=ÄÉÉå=éÉêÑçêãÉÇ=áå=çêÇÉê=íç=ëÜçï=íÜÉ=éêaÅíáÅaä=éçíÉåíáaä=
çÑ=íÜÉ=ãÉíÜçÇI=ëáåÅÉ=Ó=ëç=Ñaê=Ó=áí=Üaë=çåäó=ÉñáëíÉÇ=aë=aå=áåíÉääÉÅíìaä=áÇÉaK=cáåaäJ
äóI=a=åìãÄÉê=çÑ=ÅçåÅêÉíÉ=éÉêëéÉÅíáîÉë=Ñçê=ÑìíìêÉ=ÇÉîÉäçéãÉåí=çÑ=íÜÉ=ãÉíÜçÇ=
Üaë=ÄÉÉå=çìíäáåÉÇ=Ó=éÉêëéÉÅíáîÉë=íÜaí=ÅçìäÇ=ïÉää=äÉaÇ=íç=a=êçìíáåÉäó=aééäáÅaíáçå=
çÑ=íÜÉ=amaJíÉëí=ïáíÜ=g^dd=OKM=êáëâ=aëëÉëëãÉåíëK=
=
^í=íÜÉ=éáäçí=íÉëí=ëáíÉI=íÉëíáåÖ=ïaë=éÉêÑçêãÉÇ=aí=a=ÇÉéíÜ=çÑ=N=ã=ÄKÖKäK=aåÇ=ïáíÜ=a=
ÇáëíaåÅÉ=çÑ=OM=Åã=ÄÉíïÉÉå=íÜÉ=áåàÉÅíáçå=aåÇ=ÉñíêaÅíáçå=éçáåíëK=qÜÉ=éáäçí=íÉëí=
ïaë=éÉêÑçêãÉÇ=áå=a=ëaåÇ=ÑáääÉÇ=ÉñÅaîaíáçå=çåäó=NR=Åã=Ñêçã=a=êÉëáÇìaä=ÅçåíaãJ
áåaíáçå=ïáíÜ=ÇáÉëÉä=çáä=äÉÑí=aí=íÜÉ=ëáíÉK=qÉëíáåÖ=ïaë=ÅaêêáÉÇ=çìí=ïáíÜ=NT=Åã=ÑêçJ
òÉå=ëçáä=aåÇ=ïáíÜ=a=ëçáä=íÉãéÉêaíìêÉ=çÑ=Tø`K=fåíêáåëáÅ=ÄáçÇÉÖêaÇaíáçå=aí=íÜÉ=ëáíÉ=
ïaë=ëìÖÖÉëíÉÇ=Äó=äçïÉêÉÇ=çñóÖÉå=aåÇ=ÉäÉîaíÉÇ=ÅaêÄçå=ÇáçñáÇÉ=ÅçåÅÉåíêaíáçåëK=
=
qÜÉ=íÉëí=ïaë=éäaååÉÇ=íç=ÄÉ=éÉêÑçêãÉÇ=ïáíÜ=ÄÉåòÉåÉ=aë=íÜÉ=çåäó=ãçÇÉä=ÅçãJ
éçåÉåí=aí=a=ÅçåÅÉåíêaíáçå=çÑ=OKMMM=ãÖLãPI=Äìí=Åçåíêçä=aåaäóëáë=çÑ=íÜÉ=éìêJ
ÅÜaëÉÇ=Öaë=ëÜçïÉÇ=íÜaí=íÜÉ=ÄÉåòÉåÉ=ÅçåÅÉåíêaíáçå=ïaë=aêçìåÇ=OORJORR=
ãÖLãP=ïÜáäÉ=íÜÉ=qsl`=ÅçåÅÉåíêaíáçå=EïáíÜ=ÄçáäáåÖ=éçáåíë=çÑ=RMJTMø`F=ïaë=
aÄçìí=OKMMM=ãÖLãPK=^=Ñáåaä=áÇÉåíáÑáÅaíáçå=çÑ=íÜÉëÉ=çíÜÉê=sl`ë=ïaë=åçí=éçëëáJ
ÄäÉI=åÉáíÜÉê=Äó=íÜÉ=Öaë=Åçãéaåó=åçê=Äó=íÜÉ=äaÄ=ëÉåí=a=ëaãéäÉ=Ñçê=dpJjp=íÉëíJ
áåÖK=eÉåÅÉI=íÜÉ=éáäçí=íÉëí=ïaë=éÉêÑçêãÉÇ=ïáíÜ=OKMMM=ãÖ=qsl`LãPK=
=
_aëÉÇ=çå=íÜÉ=êÉëìäíë=çÑ=íÜÉ=éáäçí=íÉëíI=ïÉ=ÉëíáãaíÉÇ=a=òÉêçJçêÇÉê=ÇÉÖêaÇaíáçå=
êaíÉ=çÑ=NRM=ãÖ=qsl`LÇK=_ó=ÉëíáãaíáåÖ=íÜÉ=áåÑäìÉåÅÉ=êaÇáìë=çÑ=íÜÉ=éáäçí=íÉëíI=áë=
ïaë=ÉëíáãaíÉÇ=íÜaí=aééêçñK=UMM=âÖ=Çêó=ëçáä=ïaë=aÅíáîaíÉÇ=ÇìêáåÖ=íÜÉ=éáäçí=íÉëíI=
óáÉäÇáåÖ=a=òÉêçJçêÇÉê=êaíÉ=çÑ=MKNV=ãÖ=qsl`LâÖ=Çêó=ëçáäLÇ=Ó=çê=OKU=ãÖ=
qsl`LiLÇ=Ñçê=íÜÉ=íÉëí=ëçáäK==
=
fÑ=ïÉ=aééäó=ÄÉåòÉåÉ=aë=a=ãçÇÉä=ÅçãéçåÉåí=Ñçê=íÜÉ=ìåáÇÉåíáÑáÉÇ=sl`ë=çÑ=íÜÉ=
íÉëíI=ÉèìáäáÄêáìã=ÅaäáÄêaíáçåë=Ñçê=íÜÉ=íÉëí=ëçáä=óáÉäÇ=éçêÉ=ïaíÉê=ÅçåÅÉåíêaíáçåë=çÑ=
NKP=íç=UKU=ãÖLiI=ïÜáÅÜ=áë=ïÉää=ïáíÜáå=íÜÉ=ÅçåÅÉåíêaíáçå=êaåÖÉ=ïÜÉêÉ=òÉêçJ
çêÇÉê=ÇÉÖêaÇaíáçå=çÑ=_qbu=áë=ÉñéÉÅíÉÇ=EaëëìãáåÖ=a=ÜaäÑ=ëaíìêaíáçå=Åçåëíaåí=
çÑ=MKO=ãÖLiFK=råÇÉê=íÜÉëÉ=ÅçåÇáíáçåëI=íÜÉ=òÉêçJçêÇÉê=ÉëíáãaíÉ=Åaå=ÄÉ=ÅçåîÉêíJ
ÉÇ=íç=a=ÅçåëÉêîaíáîÉ=éëÉìÇç=ÑáêëíJçêÇÉê=ÇÉÖêaÇaíáçå=êaíÉ=çÑ=MKPOJOKO=ÇJNI=ÄaëÉÇ=
çå=ÇÉÖêaÇaíáçå=áå=íÜÉ=éçêÉ=ïaíÉêK=
=
`çãéaêáåÖ=aåó=çÑ=íÜÉ=aÄçîÉ=êaíÉ=ÉëíáãaíÉë=íç=äáíÉêaíìêÉ=îaäìÉë=çÑ=ÇÉÖêaÇaíáçå=
êaíÉë=Eqsl`=çê=_qbuFI=íÜÉ=çÄíaáåÉÇ=êaíÉ=ÉëíáãaíÉ=áë=áå=íÜÉ=äçïÉê=êaåÖÉ=çÑ=
êÉéçêíÉÇ=îaäìÉëK=`çåëáÇÉêáåÖ=íÜaí=íÜÉ=íÉëí=Üaë=ÄÉÉå=éÉêÑçêãÉÇ=Ñçê=ìåáÇÉåíáÑáÉÇ=
sl`ë=aí=a=EäçïF=íÉãéÉêaíìêÉ=çÑ=Tø`I=aåÇ=aééäóáåÖ=ëÉîÉêaä=ÅçåëÉêîaíáîÉ=aéJ
éêçaÅÜÉë=áå=çÄíaáåáåÖ=íÜÉ=êaíÉ=ÉëíáãaíÉI=íÜÉ=êaíÉ=ÉëíáãaíÉë=çÄíaáåÉÇ=Ñçê=íÜÉ=
éáäçí=íÉëí=aêÉ=ÅçåëáÇÉêÉÇ=êÉaäáëíáÅK=
=
jáÅêçÄá~ä=aáîÉêëáíó=^å~äóëáë=

rëáåÖ=a=ëíaíáëíáÅaä=mêáåÅáéaä=`çãéçåÉåí=^åaäóëáë=Em`^F=íÜÉ=êÉëìäíë=çÑ=íÜÉ=
addb=ãáÅêçÄáaä=ÇáîÉêëáíó=aåaäóëáë=EìëáåÖ=ÖÉåÉêaä=éêáãÉêëF=Üaë=ÄÉÉå=ëÜçïå=íç=
ÄÉ=ëìÑÑáÅáÉåíäó=ëÉåëáíáîÉ=íç=ÇÉíÉÅí=a=ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=ÅçåíaãáåaíÉÇ=ëçáä=ëaãJ
éäÉë=aåÇ=åçåJÅçåíaãáåaíÉÇ=êÉÑÉêÉåÅÉ=ëaãéäÉë=ÅçääÉÅíÉÇ=aí=íÜÉ=ëaãÉ=ëáíÉK=
eÉåÅÉI=íÜÉ=êÉëìäíë=áåÇáÅaíÉ=íÜaí=ÇáÑÑÉêÉåÅÉë=áå=Åçåíaãáåaåí=äçaÇáåÖLëìÄëíêaíÉ=
aîaáäaÄáäáíó=óáÉäÇ=ÇÉíÉÅíaÄäÉ=ÇáÑÑÉêÉåÅÉë=áå=íÜÉ=Åçãéçëáíáçå=çÑ=íÜÉ=ãáÅêçÄáaä=
ÅçããìåáíóK=
=



=

NQ=

_ó=ìëáåÖ=ëéÉÅáÑáÅ=éêáãÉêë=ÇÉëáÖåÉÇ=íç=íaêÖÉí=íÜÉ=ÖÉåÉ=ÅçÇáåÖ=Ñçê=éêçÇìÅíáçå=çÑ=
SJlñçÅóâäçÜÉñJNJÉåJNJÅaêÄçåóäJÅçÉåòóã=^=ÜóÇêçäaëÉ=ESJl`eJ`ç^=ÜóÇêçJ
äaëÉFI=ëìÅÜ=ÖÉåÉë=ïÉêÉ=ÑçìåÇ=áå=Q=çìí=çÑ=S=ëaãéäÉë=ïáíÜ=îaêóáåÖ=ÇÉÖêÉÉë=çÑ=
ÉñéÉÅíÉÇ=Åçåíaãáåaåí=éêÉëÉåÅÉK=tÉ=ÉñéÉÅí=áåJëáíì=ÇÉÖêaÇaíáçå=çÑ=ÇáÉëÉä=ÅçãJ
éçåÉåí=îaéçêë=íç=íaâÉ=éäaÅÉ=Eçê=íç=ÜaîÉ=íaâÉå=éäaÅÉF=áå=íÜÉëÉ=aêÉaë=çÑ=íÜÉ=ëáíÉK=
kç=éçëáíáîÉ=ëaãéäÉë=ïÉêÉ=ÇÉíÉÅíÉÇ=aãçåÖ=íÜÉ=êÉÑÉêÉåÅÉ=ëaãéäÉëK==
=
qÜêçìÖÜ=íÜÉ=éáäçí=íÉëí=ïÉ=ÜaîÉ=ëÉÉå=íÜÉ=éçíÉåíáaä=Ñçê=aééäáÅaíáçå=çÑ=a=ãÉíÜçÇ=
íÜaí=Ó=ïáíÜ=íÜÉ=êáÖÜí=ÑìåÅíáçåaä=íaêÖÉí=ÖÉåÉë=ëéÉÅáÑáÅ=íç=íÜÉ=ÇÉÖêaÇaíáçå=çÑ=
_qbu=çê=çíÜÉê=çáä=ÅçãéçåÉåíë=Ó=Åaå=ÄÉ=aééäáÉÇ=Ñçê=èìaäáíaíáîÉ=Éîaäìaíáçå=çÑ=
áåJëáíì=ÇÉÖêaÇaíáçå=çÑ=çáä=ÅçãéçåÉåíë=áå=íÜÉ=ìåëaíìêaíÉÇ=òçåÉ=ïáíÜ=g^dd=OKM=
EäÉîÉä=OFK=
=
=
=
=
=

= =



=

NR=

N fåÇäÉÇåáåÖ=

NKN _~ÖÖêìåÇ=

f=g^dd=NKR=áåÇÇêaÖÉë=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=âìå=á=ÖêìåÇîaåÇëãçÇìäÉí=çÖ=âìå=á=
ÇÉí=çãÑaåÖI=aí=âáäÇÉÖÉçãÉíêáÉå=EaêÉaä=çÖ=ÄêÉÇÇÉF=ëaãí=âáäÇÉëíóêâÉâçåÅÉåíêaíáJ
çåÉå=ëâaä=âaêaâíÉêáëÉêÉëK=cçê=êáëáâçîìêÇÉêáåÖÉå=Éê=ÇÉí=éêáåÅáéáÉäí=äáÖÉÖóäÇáÖí=
çã=ÇÉê=Éê=N=ÉääÉê=RM=ãÉíÉê=Ñêa=ÄìåÇÉå=aÑ=ÑçêìêÉåáåÖÉå=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=íáä=
ÇÉí=ìåÇÉêäáÖÖÉåÇÉ=ÖêìåÇîaåÇ=EíêaåëéçêíaÑëíaåÇÉå=Ñêa=âáäÇÉ=íáä=ÖêìåÇîaåÇFI=
äáÖÉëçã=ÖÉçäçÖáI=íêaåëéçêíÉÖÉåëâaÄÉê=çÖ=éêçÅÉëëÉê=á=ÇÉ=ìã‹ííÉÇÉ=aÑäÉàêáåÖÉê=
áââÉ=Üaê=ÄÉíóÇåáåÖ=Ñçê=êÉëìäíaíÉíK=jaå=âaå=ëáÖÉI=aí=ÇÉå=íáÇëã‹ëëáÖÉ=ÇóåaãáâI=
ëaãí=ÇÉ=éêçÅÉëëÉêI=ÇÉê=ã™ííÉ=ÑçêÉÖ™=ìåÇÉê=íêaåëéçêíÉå=Ñêa=âáäÇÉ=íáä=ÖêìåÇîaåÇI=
Éê=íêìââÉí=ìÇ=aÑ=êáëáâçîìêÇÉêáåÖÉåI=ÜîáäâÉí=ãÉÇÑ›êÉêI=aí=êáëáâçÉå=ÄÉêÉÖåáåÖëJ
ã‹ëëáÖí=çîÉêÉëíáãÉêÉë=áÑíK=ÇÉå=êÉÉääÉ=êáëáâçK=
=
f=g^dd=OKM=™ÄåÉë=ÇÉê=çé=Ñçê=aí=áåÇÇêaÖÉ=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=ãÉêÉ=ÇáêÉâíÉ=á=
êáëáâçîìêÇÉêáåÖÉåI=Ça=ÇÉê=ëçã=Éå=áåíÉÖêÉêÉí=ÇÉä=aÑ=ÄÉêÉÖåáåÖÉå=Ñêa=Éå=âáäÇÉI=
ÄÉäáÖÖÉåÇÉ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉI=âaå=ìÇÑ›êÉë=Éå=ÄÉêÉÖåáåÖ=aÑ=íêaåëéçêííáÇÉåLJ
ÇóåaãáââÉå=áãÉåë=ÑçêìêÉåáåÖÉå=ìÇîaëâÉëLíêaåëéçêíÉêÉë=ãçÇ=ÖêìåÇîaåÇÉí=LNLK=
cçê=Éå=âáäÇÉ=ãÉÇ=çäáÉâìäÄêáåíÉê=âaå=ÇÉê=ÉåÇîáÇÉêÉ=áåÇÇêaÖÉë=åÉÇÄêóÇåáåÖ=
ìåÇÉê=íêaåëéçêí=áÖÉååÉã=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=ãçÇ=ÖêìåÇîaåÇÉíK=f=g^dd=OKM=
ä‹ÖÖÉë=ÇÉê=çé=íáäI=aí=åÉÇÄêóÇåáåÖ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=âaå=áåÇÇêaÖÉë=é™=íêÉ=
ÑçêëâÉääáÖÉ=åáîÉaìÉê=LNLI=LOL=çÖ=LPLW=

• káîÉaì=NW=aÉê=ìÇÑ›êÉë=Éå=ÄÉêÉÖåáåÖ=aÑ=åÉÇëáîåáåÖ=íáä=ÖêìåÇîaåÇÉí=
ìÇÉå=aí=ãÉÇíaÖÉ=åÉÇÄêóÇåáåÖK=_ÉêÉÖåáåÖÉå=ÑçêìÇë‹ííÉê=Éå=ÖÉçäçÖáëâ=
ãçÇÉä=Ñçê=äçâaäáíÉíÉåK=

• káîÉaì=OW=aÉê=ìÇÑ›êÉë=Éå=ÄÉêÉÖåáåÖ=aÑ=åÉÇëáîåáåÖ=íáä=ÖêìåÇîaåÇÉí=îÉÇ=
ÄêìÖ=aÑ=Éå=âçåëÉêîaíáî=åÉÇÄêóÇåáåÖëêaíÉ=ÄaëÉêÉí=é™=äáííÉêaíìêÇaíaK=aÉíJ
íÉ=Ö›êÉë=âìå=ÜîáëW=EaF=ÑçêìÇë‹íåáåÖÉêåÉ=Ñçê=åÉÇÄêóÇåáåÖ=îìêÇÉêÉë=aí=
î‹êÉ=íáä=ëíÉÇÉX=çÖ=EÄF=lOJ=çÖ=`lOJâçåÅÉåíêaíáçåÉê=á=éçêÉäìÑíÉå=áåÇáâÉJ
êÉêI=aí=aÉêçÄ=åÉÇÄêóÇåáåÖ=ÑáåÇÉê=ëíÉÇK=

• káîÉaì=PW=aÉê=ÑêÉãëâaÑÑÉë=äçâaäáíÉíëëéÉÅáÑáââÉ=Çaía=íáä=ÉëíáãÉêáåÖ=aÑ=
åÉÇÄêóÇåáåÖëêaíÉê=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=Ó=ÑKÉâëK=îÉÇ=áåJëáíì=åÉÇÄêóÇJ
åáåÖëÑçêë›ÖK=

=
m™=åáîÉaì=O=çÖ=P=Éê=ÇÉí=ÉëëÉåíáÉäíI=aí=êáëáâçîìêÇÉêáåÖÉå=Ñ›äÖÉë=çé=aÑ=Éå=ãçåáíÉJ
êáåÖ=íáä=ÇçâìãÉåíaíáçåLîÉêáÑáÅÉêáåÖ=aÑ=ÇÉå=áåÇÇêaÖÉÇÉ=åÉÇÄêóÇåáåÖK=eÉêìåÇÉê=
çéëíáääÉë=ÇÉê=ãaëëÉÄaäaåÅÉê=Ñçê=âáäÇÉëíóêâÉI=áäíI=âî‹äëíçÑ=çÖ=ÑçëÑçê=ÜîçêîÉÇ=ÇÉí=
ëaåÇëóåäáÖÖ›êÉëI=aí=ÇÉê=âaå=çéêÉíÜçäÇÉë=ÄaäaåÅÉ=áãÉääÉã=ÇáëëÉ=éaêaãÉíêÉ=çîÉê=
Éå=íáÇëÜçêáëçåíI=ÇÉê=ëîaêÉê=íáä=âáäÇÉåë=ÑçêîÉåíÉÇÉ=äÉîÉíáÇ=LOLK==
=
cçê=aí=áã›ÇÉÖ™=ÄÉÜçîÉí=Ñçê=aí=áåÇÇêaÖÉ=åÉÇÄêóÇåáåÖÉå=á=êáëáâçîìêÇÉêáåÖÉê=Ñçê=
ÖêìåÇîaåÇÉí=EåáîÉaì=O=çÖ=PFI=Üaê=jáäà›ëíóêÉäëÉå=áÖaåÖëaí=Éí=qÉâåçäçÖáéêçàÉâí=
ãÉÇ=ÇÉí=Ñçêã™äI=aí=ÄÉäóëÉ=ÜîáäâÉ=ÑÉäíëíêaíÉÖáÉê=ÇÉê=âaå=ÄÉåóííÉë=íáä=ÇçâìãÉåíaJ
íáçå=aÑ=åÉÇÄêóÇåáåÖ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉX=ÜÜîK=âîaäáíaíáîí=çÖ=âîaåíáíaíáîí=LOLK=
aÉê=Éê=ë™äÉÇÉë=ìÇÑ›êí=Éí=äáííÉêaíìêëíìÇáÉ=aÑ=ÉâëáëíÉêÉåÇÉLéìÄäáÅÉêÉÇÉ=çÖ=å‹êí=
íáäÖ‹åÖÉäáÖÉ=ÇçâìãÉåíaíáçåëëíêaíÉÖáÉêK=hÉåÇÉíÉÖåÉåÇÉ=Ñçê=ÇÉ=áÇÉåíáÑáÅÉêÉÇÉ=
ëíêaíÉÖáÉê=ÉêI=aí=ÇÉ=Éê=ÑçêÜçäÇëîáëí=aêÄÉàÇëâê‹îÉåÇÉ=çÖ=çãâçëíåáåÖëíìåÖÉ=EëéÉJ
ÅáÉäí=é™=åáîÉaì=PFK=aÉêíáä=çîÉêîÉàÉë=ÇÉíI=aí=áÖaåÖë‹ííÉ=ÑÉäíéêçàÉâíÉê=íáä=aÑéê›îJ
åáåÖ=aÑ=aåÄÉÑaäáåÖÉêåÉ=çéëíáääÉí=á=LOLK=
=



=

NS=

NKO mê~âíáëâÉ=ÉêÑ~êáåÖÉê=çÖ=ìÇÑçêÇêáåÖÉê=

m™=ÄaÖÖêìåÇ=aÑ=íáÇäáÖÉêÉ=ÉêÑaêáåÖÉê=Ñêa=äaÄçêaíçêáÉìåÇÉêë›ÖÉäëÉê=çÖ=ÑçêìêÉåÉÇÉ=
äçâaäáíÉíÉê=âaå=å‹îåÉë=Ñ›äÖÉåÇÉ=îáÖíáÖÉ=éçáåíÉêLìÇÑçêÇêáåÖÉê=ãÜíK=îìêÇÉêáåÖ=aÑ=
åÉÇÄêóÇåáåÖ=aÑ=çäáÉëíçÑÑÉê=á=ìã‹ííÉí=àçêÇW=

aF aÉê=âaå=ëíçêí=ëÉí=aäíáÇ=ÑçêîÉåíÉë=Éå=ÄÉíóÇÉäáÖ=åÉÇÄêóÇåáåÖ=aÑ=çäáÉâçãJ
éçåÉåíÉêI=ÜÉêìåÇÉê=_qbuI=ìåÇÉê=ìã‹ííÉÇÉ=ÑçêÜçäÇ=å™ê=ÇÉê=Ääçí=çéJ
êÉíÜçäÇÉë=aÉêçÄÉ=ÑçêÜçäÇ=LQLK=e‹ãåáåÖ=âaå=ÇçÖ=ÑçêÉâçããÉ=ìåÇÉê=íçâJ
ëáëâÉ=ÑçêÜçäÇ=çÖ=å‹êáåÖëëaäíÄÉÖê‹åëåáåÖ=LRLK=

ÄF kÉÇÄêóÇåáåÖÉå=aÑ=_qbuJÑçêÄáåÇÉäëÉê=îáä=Ö™=ÜìêíáÖí=çÖ=ãaëëáîí=á=ÖaåÖ=
ÉÑíÉê=íáäÑ›êëÉä=aÑ=âìäÄêáåíÉê=Eíóéáëâ=áåÇÉåÑçê=OJNQ=ÇaÖÉF=LQL=çÖ=LSLK=

ÅF råÇÉê=ÇóåaãáëâÉ=çÖ=êìãäáÖí=îaêáaÄäÉ=ÑçêÜçäÇ=Eå™ê=ÑóëáëâJâÉãáëâÉ=çÖ=
ãáâêçÄáçäçÖáëâÉ=ÑçêÜçäÇ=îaêáÉêÉê=á=íáÇ=çÖ=ëíÉÇF=âaå=ÇÉí=î‹êÉ=îaåëâÉäáÖí=
aí=ìÇÇêaÖÉ=Éå=Éâëaâí=åÉÇÄêóÇåáåÖëêaíÉ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=LSL=çÖ=LTLK=
p™ÇaååÉ=ÇóåaãáëâÉ=çÖ=êìãäáÖí=îaêáaÄäÉ=ÑçêÜçäÇ=Éê=ÇÉëî‹êêÉ=êÉÖäÉå=
ÑêÉã=Ñçê=ìåÇíaÖÉäëÉå=ìåÇÉê=áåJëáíì=ÑçêÜçäÇK=

=
f=ÑçêÜçäÇ=íáä=éêaâíáëâÉ=êáëáâçîìêÇÉêáåÖÉê=Ñçê=çäáÉëíçÑÑÉê=Éê=ÇÉí=ÉåÇîáÇÉêÉ=âÉåÇÉJ
íÉÖåÉåÇÉI=aí=åÉÇÄêóÇåáåÖëêaíÉå=ëéáääÉê=Éå=aÑÖ›êÉåÇÉ=êçääÉ=Ñçê=êÉëìäíaíÉí=aÑ=êáëáJ
âçîìêÇÉêáåÖÉåK=p™äÉÇÉë=îáä=ëÉäî=Éå=ãÉÖÉí=äaî=åÉÇÄêóÇåáåÖëêaíÉ=á=êáëáâçîìêÇÉJ
êáåÖÉå=çÑíÉ=Ñ›êÉ=íáä=Éí=ëáÖåáÑáâaåí=‹åÇêÉí=êáëáâçÄáääÉÇÉ=ëaããÉåäáÖåÉí=ãÉÇ=Éå=
ÄÉêÉÖåáåÖI=ÇÉê=áââÉ=ãÉÇíaÖÉê=åÉÇÄêóÇåáåÖK=
=
aÉå=ÜÉäí=ëíçêÉ=ìÇÑçêÇêáåÖ=Éê=ÇÉêÑçêI=aí=ÇçâìãÉåíÉêÉLâîaåíáÑáÅÉêÉ=ÇÉå=aâíìÉääÉ=
åÉÇÄêóÇåáåÖëêaíÉ=íáäëíê‹ââÉäáÖí=çîÉêÄÉîáëÉåÇÉI=ë™=ÇÉå=âaå=áåÇÇêaÖÉë=á=êáëáâçJ
îìêÇÉêáåÖÉê=á=g^dd=OKM=êÉÖá=Ó=ëÉäîçã=ÇÉí=ÑóëáëâÉI=âÉãáëâÉ=çÖ=ÄáçäçÖáëâÉ=ëóJ
ëíÉã=Éê=éê‹ÖÉí=aÑ=ëíçêÉ=íáÇëäáÖÉ=çÖ=êìãäáÖÉ=îaêáaíáçåÉêK=aÉëìÇÉå=ëâaä=Éå=ÖÉåÉJ
êÉäí=aåîÉåÇÉäáÖ=ëíêaíÉÖá=ÖÉêåÉ=î‹êÉ=äÉííáäÖ‹åÖÉäáÖ=çÖ=áââÉ=Ñçê=çãâçëíåáåÖëíìåÖK==
=

NKP cçêã™ä=

mêçàÉâíÉí=Üaê=íç=çîÉêçêÇåÉÇÉ=Ñçêã™äW=
=
NF ^í=ìÇîáâäÉ=çÖ=aÑéê›îÉ=Éå=åó=ãÉíçÇÉLëíêaíÉÖáI=âaäÇÉí=aìaä=mçáåí=aÉÖêaÇaíáJ

çå=íÉëí=EamaJíÉëíF=íáä=âîaäáíaíáî=çÖ=âîaåíáíaíáî=ÇçâìãÉåíaíáçå=aÑ=åaíìêäáÖ=
åÉÇÄêóÇåáåÖ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=Eg^dd=OKM=åáîÉaì=O=çÖ=PFK=

=
OF ^í=aÑéê›îÉ=çã=Éå=aåaäóëÉ=aÑ=ÇÉå=ãáâêçÄáçäçÖáëâÉ=aêíëÇáîÉêëáíÉí=âaå=aåîÉåJ

ÇÉë=íáä=âîaäáíaíáî=ÇçâìãÉåíaíáçå=Ñçê=åÉÇÄêóÇåáåÖ=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉ=
Eg^dd=OKM=åáîÉaì=OFK=

=
=

= =



=

NT=

O jÉíçÇÉÄÉëâêáîÉäëÉê=

OKN aì~ä=mçáåí=aÉÖê~Ç~íáçå=EamaF=íÉëíÉå=

OKNKNOKNKNOKNKNOKNKN mmmmêáåÅáéêáåÅáéêáåÅáéêáåÅáé====

aìaä=mçáåí=aÉÖêaÇaíáçå=íÉëíÉå=EamaJíÉëíÉåF=Éê=ÄaëÉêÉí=é™I=aí=Éí=ãçÇÉäëíçÑ=Ñçê=
êáëáâçîìêÇÉêáåÖÉå=EÜÉê=ÄÉåòÉåF=åÉÇÄä‹ëÉë=é™=ÖaëÑçêã=á=¨í=éìåâí=á=ÇÉå=ìã‹íJ
íÉÇÉ=òçåÉ=çÖ=çééìãéÉë=á=Éí=åaÄçéìåâí=EÜÉê=á=Éå=aÑëíaåÇ=aÑ=Åáêâa=OM=ÅãFK=
=
m™=ÄaÖÖêìåÇ=aÑ=Éå=aÉêçÄ=çÖ=Éå=aåaÉêçÄ=íÉëíI=ëaãí=Éå=ëáãéÉä=aåaäóëÉ=aÑ=ÖÉåJ
åÉãÄêìÇëÖêaÇÉå=á=çéëìÖåáåÖëéìåâíÉí=Ñçê=ÜîÉê=aÑ=ÇÉ=íç=íÉëíëI=ÇçâìãÉåíÉêÉë=
ÜîçêîáÇí=ÇÉê=ëâÉê=áåJëáíì=åÉÇÄêóÇåáåÖ=çÖ=ÇÉê=ÇaååÉë=Äaëáë=Ñçê=aí=ÉëíáãÉêÉ=Éå=
âçåëÉêîaíáî=aÉêçÄ=áåJëáíì=åÉÇÄêóÇåáåÖëêaíÉK=aaíaaåaäóëÉå=ÄÉÖê‹åëÉê=ëáÖ=íáä=aí=
ëÉ=é™=ÑçêëâÉääÉå=ãÉääÉã=âçåÅÉåíêaíáçåëåáîÉaìÉí=á=çéëìÖåáåÖëéìåâíÉí=ÉÑíÉê=çéJ
å™ÉäëÉ=aÑ=ëíÉaÇóJëíaíÉ=ìåÇÉê=ÜÜîK=ÇÉí=aÉêçÄÉ=çÖ=aåaÉêçÄÉ=íÉëíÑçêä›ÄK==
=
qÉëíéêçÅÉÇìêÉå=Éê=ÑaëíäaÖí=ë™=ÇÉå=âaå=ÖÉååÉãÑ›êÉë=ãÉÇ=ëíaåÇaêÇ=éçêÉäìÑíìÇJ
ëíóê=ëaãí=Éí=éaê=ëéÉÅáaäÑêÉãëíáääÉÇÉ=ÖaëÄäaåÇáåÖÉêK=qáÇëéìåâíÉí=Ñçê=çéå™ÉäëÉ=aÑ=
ëíÉaÇóJëíaíÉ=ìåÇÉê=íÉëíÉå=ÉëíáãÉêÉë=ìÇ=Ñêa=ÑÉäíã™äáåÖÉê=Eá=éáäçííÉëíÉå=Éê=ÇÉê=
ÄÉåóííÉí=Éå=mfaJã™äÉêFK=
 
OKNKOOKNKOOKNKOOKNKO cÉäíìcÉäíìcÉäíìcÉäíìÇëíóêÇëíóêÇëíóêÇëíóê====

råÇÉê=ãÉíçÇÉìÇîáâäáåÖÉå=Üaê=ÇÉê=î‹êÉí=Ñçâìë=é™=aí=ìÇåóííÉ=ÉêÑaêáåÖÉê=Ñêa=ÇÉå=
aäãáåÇÉäáÖÉ=éçêÉäìÑíéê›îÉíaÖåáåÖëéêaâëáëX=Ä™ÇÉ=ãÜíK=íáä=ÑêÉãÖaåÖëã™ÇÉI=ìÇJ
ëíóê=çÖ=ÇêáÑíëÄÉíáåÖÉäëÉêK=eÉêîÉÇ=çéå™ëI=aí=ÇÉå=ìÇÑ›êÉåÇÉ=ëaÖëÄÉÜaåÇäÉê=ÉääÉê=
ãáäà›íÉâåáâÉê=é™=ÑçêÜ™åÇ=Üaê=Éå=ÑáåÖÉêëéáÇëÑçêåÉããÉäëÉ=Ñçê=çéë‹íåáåÖ=aÑ=íÉëíJ
çéëíáääáåÖÉå=çÖ=éçíÉåíáÉääÉ=ìëáââÉêÜÉÇÉêI=ëaãí=ÉîíK=Ñçê=ÇÉ=äçâaäáíÉíëëéÉÅáÑáââÉ=
ÇêáÑíëÄÉíáåÖÉäëÉê=EãçÇíêóâI=âçåÅÉåíêaíáçåëåáîÉaìÉê=ãKîKFK=
=
c›äÖÉåÇÉ=ìÇëíóêëéaââÉ=aåîÉåÇÉëI=àÑK=ÑáÖìê=OKNW=

• bå=aÉêçÄ=OM=i=ÖaëÑäaëâÉ=ãÉÇ=ÅaK=OKMMM=ãÖ=ÄÉåòÉåLãP=á=ON=B=lOI=ãÉÇ=
kO=ëçã=ÖêìåÇÖaë=EV=ÄaêFK=

• bå=aåaÉêçÄ=OM=i=ÖaëÑäaëâÉ=ãÉÇ=ÅaK=OKMMM=ãÖ=ÄÉåòÉåLãP=ãÉÇ=kO=ëçã=
ÖêìåÇÖaë=EPV=ÄaêFK=

• bå=íêáåä›ë=êÉÇìâíáçåëîÉåíáä=é™ëaí=Éå=ãÉíaäâaéáääaêK=
• qç=âìÖäÉÑäçïãÉíêÉ=ãÉÇ=áåíÉêîaääÉí=MIN=Ó=NIO=iLãáåK=
• qç=éçêÉäìÑíëéóÇ=ãÉÇ=é™ëaí=_aääçÑáñ=ÜaåÉîÉåíáäK=
• mfaJã™äÉê=Ejáåáo^b=OMMMF=Ó=ÄêìÖÉë=íáä=ÑÉäíîìêÇÉêáåÖ=aÑ=ëíÉaÇóJëíaíÉK=
• bå=ph`=éìãéÉ=EOOQJm`jquU=aÉäìñÉFK=
• bå=foJã™äÉê=Edaë=aaía=ijpñáFK=
• aáîÉêëÉ=ëäaåÖÉêI=qJëíóââÉêI=âäÉãîÉåíáäÉê=çÖ=aê®ÖÉê=âìäê›êK=

=



=

NU=

 
cáÖìê=OKNW=cçíç=çÖ=ëâÉã~íáëâ=íÉÖåáåÖ=~Ñ=ÑÉäíçéëíáääáåÖÉåK=mN=Éê=áåàÉâíáçåëéìåâíÉí=çÖ=mO=Éê=çéëìÖJ
åáåÖëéìåâíÉíK=máäçííÉëíÉå=Éê=ìÇÑ›êí=á=ÇóÄÇÉå=NMM=Åã=EwF=çÖ=ãÉÇ=OM=Åã=~Ñëí~åÇ=ãÉääÉã=éçêÉäìÑíJ
ëéóÇÇÉåÉ=EuFK=

 
OKNKPOKNKPOKNKPOKNKP aaaa~í~~í~~í~~í~ÄÉÜ~åÇäáåÖÄÉÜ~åÇäáåÖÄÉÜ~åÇäáåÖÄÉÜ~åÇäáåÖ====

aÉí=âaå=î‹êÉ=Éå=çãÑaííÉåÇÉ=çÖ=çãâçëíåáåÖëâê‹îÉåÇÉ=éêçÅÉë=aí=ÉëíáãÉêÉ=å›àJ
aÖíáÖÉ=åÉÇÄêóÇåáåÖëêaíÉê=ìåÇÉê=ÇÉ=ÇóåaãáëâÉ=çÖ=êìãäáÖí=îaêáÉêÉåÇÉ=ÑçêÜçäÇI=
ëçã=çÑíÉ=Éê=Ö‹äÇÉåÇÉ=á=ÑÉäíÉåK=aÉêÑçê=Éê=ÇÉí=ÜÉåëáÖíëã‹ëëáÖí=aí=ÄÉëíÉããÉäëÉ=aÑ=
åÉÇÄêóÇåáåÖëêaíÉê=ÑçêÉíaÖÉë=ìåÇÉê=ëíaíáçå‹êÉ=ÑçêÜçäÇ=EÇîëK=ëíÉaÇóJëíaíÉFK=
=
OKNKPKN ^ÉêçÄ=íÉëí=

c›êëí=ÖÉååÉãÑ›êÉë=Éí=aÉêçÄí=íÉëíÑçêä›Ä=ãÉÇ=Éí=âçåëíaåí=ÑäçïI=ÇÉê=Éê=ÇÉí=ëaããÉ=
á=mN=çÖ=mO=Eá=éáäçíÑçêë›ÖÉí=N=iLãáåFI=ëaãí=ãÉÇ=Éå=âçåëíaåí=âçåÅÉåíêaíáçå=aÑ=
ÇÉí=îaäÖíÉ=ãçÇÉäëíçÑ=á=áåÇä›ÄÉí=Eá=éáäçíÑçêë›ÖÉí=ÅaK=OKMMM=ãÖLãPFK=
=
k™ê=ìÇä›ÄëâçåÅÉåíêaíáçåÉå=Ñçê=ÇÉååÉ=íÉëí=Üaê=å™Éí=Éí=âçåëíaåí=åáîÉaì=Éê=ÇÉê=
äáÖÉî‹Öí=ãÉääÉã=ÇÉí=ãaëëáåéìíI=ëóëíÉãÉí=é™Ñ›êÉë=çÖ=éêçÅÉëëÉêåÉ=á=àçêÇãaíêáJ
ÅÉå=îÉÇ=ÇÉí=êÉëìäíÉêÉåÇÉ=âçåÅÉåíêaíáçåëåáîÉaìK=aÉê=Üaê=áåÇëíáääÉí=ëáÖ=Éå=äáÖÉJ
î‹Öí=ãÉääÉã=âçåÅÉåíêaíáçåÉå=á=éçêÉäìÑíÉåI=éçêÉîaåÇÉí=Eçéä›ëåáåÖF=çÖ=é™=
àçêÇéaêíáâäÉêåÉ=EaÇëçêéíáçåFK=aÉêìÇçîÉê=Éê=ÇÉê=çéå™Éí=äáÖÉî‹Öí=áãÉääÉã=ÇÉå=
êÉëìäíÉêÉåÇÉ=âçåÅÉåíêaíáçå=á=ÖaëÑaëÉå=çÖ=ÇÉí=ÇáÑÑìëáîÉ=íaÄ=íáä=ÇÉå=çãâêáåÖäáÖJ
ÖÉåÇÉ=àçêÇãaíêáÅÉK=båÇÉäáÖ=îáä=ìÇä›ÄëâçåÅÉåíêaíáçåÉå=aÑëéÉàäÉ=ÇÉå=áåJëáíì=
åÉÇÄêóÇåáåÖI=ÇÉê=ÑçêÉÖ™ê=á=ãaíêáÅÉå=ìåÇÉê=ÇÉ=ÄÉíáåÖÉäëÉê=ÇÉê=Éê=Eé™Ñ›êíFK=
=



=

NV=

cçêëâÉääÉå=áãÉääÉã=ÇÉí=ãaëëÉáåéìí=àçêÇãaíêáÅÉå=íáäÑ›êÉë=á=áåàÉâíáçåëéìåâíÉíI=
mNI=çÖ=ÇÉå=ãaëëÉI=ÇÉê=íê‹ââÉë=ìÇ=á=mO=EãÖLÇaÖF=Éê=ë™äÉÇÉë=äáÖ=ãÉÇ=ÇÉå=ãaëëÉ=
ëçã=ÑçêëîáåÇÉê=ìÇ=aÑ=ëóëíÉãÉí=îáa=ÖaëÇáÑÑìëáçå=çÖ=åÉÇÄêóÇåáåÖK=aÉííÉ=Éê=áääìJ
ëíêÉêÉí=ëçã=ëìããÉå=aÑ=ãaëëÉëíê›ãëéáäÉåÉ=ìÇ=aÑ=ÄçâëÉåI=ëaãí=ÇÉí=ÇÉê=çãë‹íJ
íÉë=aÑ=ãáâêççêÖaåáëãÉêåÉ=á=ÑáÖìê=OKOK=
 

 
cáÖìê=OKOW=cçê=ÇÉå=~ÉêçÄÉ=íÉëí=â~å=í~ÄÉí=íáä=ÇáÑÑìëáçå=çÖ=åÉÇÄêóÇåáåÖ=ÉëíáãÉêÉë=ëçã=ÑçêëâÉääÉå=
ãÉääÉã=ã~ëëÉíáäÑ›êëÉä=á=mN=çÖ=ã~ëëÉìÇíê‹â=îÉÇ=mO=EîÉÇ=ëíÉ~ÇóJëí~íÉFK=

=
jaëëÉíaÄÉí=ìåÇÉê=ÇÉå=aÉêçÄÉ=íÉëíÇÉä=îÉÇ=ëíÉaÇóJëíaíÉ=ÉëíáãÉêÉë=ëçãW=
=

( )
aerobaerobaerob CCQT ,2,1 −⋅= = ENF=

 
eîçê=q

~ÉêçÄ
=xãÖLÇaÖz=Éê=ÇÉí=aÉêçÄÉ=ãaëëÉíaÄ=aÑ=ãçÇÉäëíçÑÑÉí=íáä=ÇáÑÑìëáçå=çÖ=

åÉÇÄêóÇåáåÖI=n=xãPLÇaÖz=Éê=ÑäçïÉí=áÖÉååÉã=mN=çÖ=mO=Eá=éáäçííÉëíÉå=N=iLãáå=ˇ=
SM=ãáåLíáãÉ=ˇ=OQ=íáãÉêLÇaÖ=L=NKMMM=iLãP=Z=NIQQ=ãPLÇaÖFI=`

NI~ÉêçÄ
=xãÖLãPz=Éê=

âçåÅÉåíêaíáçåÉå=á=mN=ìåÇÉê=ÇÉå=aÉêçÄÉ=íÉëíÇÉä=Eá=éáäçííÉëíÉå=OKMMM=ãÖLãPF=çÖ=
`

OI~ÉêçÄ
=xãÖLãPz=Éê=âçåÅÉåíêaíáçåÉå=á=mO=å™ê=ÇÉê=Éê=çéå™Éí=ëíÉaÇóJëíaíÉ=Eã™äÉë=

îÉÇ=aââêÉÇáíÉêÉí=âÉãáëâ=aåaäóëÉFK=
=
OKNKPKO ^å~ÉêçÄ=íÉëí=

bÑíÉêÑ›äÖÉåÇÉ=ÖÉååÉãÑ›êÉë=Éå=aåaÉêçÄ=íÉëí=ãÉÇ=ëaããÉ=âçåëíaåíÉ=Ñäçï=ëçã=
ìåÇÉê=ÇÉå=aÉêçÄÉ=íÉëí=EnF=çÖ=ãÉÇ=ëaããÉ=âçåëíaåíÉ=âçåÅÉåíêaíáçå=aÑ=ãçÇÉäJ
ëíçÑÑÉí=á=mN=EN=iLãáå=á=Ä™ÇÉ=mN=çÖ=mO=ëaãí=ÅaK=OKMMM=ãÖLãP=á=mNFK=
 
k™ê=ìÇä›ÄëâçåÅÉåíêaíáçåÉå=Ñçê=ÇÉååÉ=íÉëí=Üaê=å™Éí=Éí=âçåëíaåí=åáîÉaì=Éê=ÇÉê=
áÖÉå=äáÖÉî‹Öí=ãÉääÉã=ÇÉí=ãaëëáåéìíI=ÇÉê=é™Ñ›êÉë=ëóëíÉãÉí=çÖ=éêçÅÉëëÉêåÉ=á=
àçêÇãaíêáÅÉå=îÉÇ=ÇÉí=êÉëìäíÉêÉåÇÉ=âçåÅÉåíêaíáçåëåáîÉaìK=cçêëâÉääÉå=ãÉääÉã=
ÇÉí=ãaëëÉáåéìí=àçêÇãaíêáÅÉå=íáäÑ›êÉë=á=áåàÉâíáçåëéìåâíÉíI=mN=çÖ=ÇÉå=ãaëëÉI=ÇÉê=
íê‹ââÉë=ìÇ=á=mO=EãÖLÇaÖF=Éê=ë™äÉÇÉë=äáÖ=ãÉÇ=ÇÉå=ãaëëÉ=ëçã=ÑçêëîáåÇÉê=ìÇ=aÑ=
ëóëíÉãÉí=îáa=ÇáÑÑìëáçåK=kÉÇÄêóÇåáåÖÉå=ë‹ííÉë=äáÖ=åìäI=Ça=ÇÉê=aäíçîÉêîÉàÉåÇÉ=Éê=
íaäÉ=çã=aåaÉêçÄÉ=ÑçêÜçäÇ=á=àçêÇãaíêáÅÉåK=aÉí=ÇáÑÑìëáîÉ=ãaëëÉíaÄ=âaå=áääìëíêÉêÉë=
ëçã=ëìããÉå=aÑ=ãaëëÉëíê›ãëéáäÉåÉ=ìÇ=aÑ=ÄçâëÉå=á=ÑáÖìê=OKPK=
=

 
cáÖìê=OKPW=cçê=ÇÉå=~å~ÉêçÄÉ=íÉëí=â~å=í~ÄÉí=íáä=ÇáÑÑìëáçå=ÉëíáãÉêÉë=ëçã=ÑçêëâÉääÉå=ãÉääÉã=ã~ëëÉíáäJ
Ñ›êëÉä=á=mN=çÖ=ã~ëëÉìÇíê‹â=îÉÇ=mO=EîÉÇ=ëíÉ~ÇóJëí~íÉFK=

 

Stiliseret repræsentation af det aktiverede 
jordvolumen (faktisk form og størrelse ukendt).

P2P1

Diffusivt tab fra det aktiverede volumen.



=

OM=

jaëëÉíaÄÉí=ìåÇÉê=ÇÉå=aåaÉêçÄÉ=íÉëíÇÉä=îÉÇ=ëíÉaÇóJëíaíÉ=ÉëíáãÉêÉë=ëçãW=
=

( )
anaerobanaerobanaerob CCQT ,2,1 −⋅= = EOF=

=
eîçê=q

~å~ÉêçÄ
=xãÖLÇaÖz=Éê=ÇÉí=aåaÉêçÄÉ=ãaëëÉíaÄ=aÑ=ãçÇÉäëíçÑÑÉí=íáä=ÇáÑÑìëáçåI=n=

xãPLÇaÖz=Éê=ÑäçïÉí=áÖÉååÉã=mN=çÖ=mO=Eá=éáäçííÉëíÉå=N=iLãáå=ˇ=SM=ãáåLíáãÉ=ˇ=OQ=
íáãÉêLÇaÖ=L=NKMMM=iLãP=Z=NIQQ=ãPLÇaÖFI=`

NI~å~ÉêçÄ
=xãÖLãPz=Éê=âçåÅÉåíêaíáçåÉå=á=

mN=ìåÇÉê=ÇÉå=aåaÉêçÄÉ=íÉëíÇÉä=Eá=éáäçííÉëíÉå=OKMMM=ãÖLãPF=çÖ=`
OI~å~ÉêçÄ

=xãÖLãPz=
Éê=âçåÅÉåíêaíáçåÉå=á=mO=å™ê=ÇÉê=Éê=çéå™Éí=ëíÉaÇóJëíaíÉ=Eã™äÉë=îÉÇ=aââêÉÇáíÉêÉí=
âÉãáëâ=aåaäóëÉFK=
=
OKNKPKP bëíáãÉêáåÖ=~Ñ=åÉÇÄêóÇåáåÖëê~íÉå=

aÉå=aÉêçÄÉ=åÉÇÄêóÇåáåÖëêaíÉ=Ñçê=ÇÉå=ÇÉä=aÑ=àçêÇãaíêáÅÉåI=ëçã=Éê=áåÇÇêaÖÉí=á=
íÉëíÉåI=ÉëíáãÉêÉë=ÉÑíÉêÑ›äÖÉåÇÉ=ëçã=ÇÉí=aÉêçÄÉ=ãaëëÉíaÄ=ÑêaíêìââÉí=ÇÉí=aåaÉJ
êçÄÉ=ãaëëÉíaÄK=_Éã‹êâ=aí=äáÖåáåÖ=P=âìå=Ö‹äÇÉê=å™ê=âçåÅÉåíêaíáçåÉå=á=mN=Éê=
âçåëíaåí=çÖ=ÇÉå=ëaããÉ=á=Ä™ÇÉ=ÇÉå=aÉêçÄÉ=çÖ=ÇÉå=aåaÉêçÄÉ=íÉëí=E`

NI~ÉêçÄ
=Z=

`
NI~å~ÉêçÄ

=çÖ=á=éáäçííÉëíÉå=Z=OKMMM=ãÖLãPFI=çÖ=å™ê=ÑäçïÉí=á=mN=çÖ=mO=Éê=âçåëíaåí=
çÖ=ÇÉí=ëaããÉ=á=Ä™ÇÉ=ÇÉå=aÉêçÄÉ=çÖ=ÇÉå=aåaÉêçÄÉ=íÉëí=Eá=éáäçííÉëíÉå=n=Z=N=
iLãáå=Z=NIQQ=ãPLÇaÖFK==
=

( ) 2,2,2 CQCCQTTT aerobanaerobanaerobaerobgnedbrydnin ∆⋅=−⋅=−= = EPF=

=
eîçê=q

åÉÇÄêóÇåáåÖ
=xãÖLÇaÖz=Éê=ÉëíáãaíÉí=é™=ÇÉí=aÉêçÄÉ=ãaëëÉíaÄ=aÑ=ãçÇÉäëíçÑÑÉí=íáä=

åÉÇÄêóÇåáåÖI=n=xãPLÇaÖz=Éê=ÇÉí=ëaããÉ=âçåëíaåíÉ=Ñäçï=á=mN=çÖ=mO=ìåÇÉê=ë™îÉä=
ÇÉå=aÉêçÄÉ=ëçã=ÇÉå=aåaÉêçÄÉ=íÉëí=En=Z=NIQQ=ãPLÇaÖFI=ãÉåë=`

OI~ÉêçÄ
=çÖ=`

OI~å~ÉêçÄ
=

xãÖLãPz=Éê=âçåÅÉåíêaíáçåÉå=á=mO=Ñçê=ÜÜîK=ÇÉå=aÉêçÄÉ=çÖ=ÇÉå=aåaÉêçÄÉ=íÉëí=å™ê=
ÇÉê=Éê=çéå™Éí=ëíÉaÇóJëíaíÉK=
=
m™=ÇÉííÉ=íáÇëéìåâíÉí=Üaê=ÉëíáãaíÉí=é™=åÉÇÄêóÇåáåÖëêaíÉå=Éå=aíóéáëâ=ÉåÜÉÇ=
EãÖLÇaÖF=áÇÉí=MK=çêÇÉåëêaíÉê=íóéáëâ=aåÖáîÉë=á=ÉåÜÉÇÉå=EãÖLâÖ=qpLÇaÖF=çÖ=NK=
çêÇÉåëêaíÉê=íóéáëâ=aåÖáîÉë=ãÉÇ=ÉåÜÉÇÉå=EÇaÖJNFK=eîáë=îá=âaå=çéå™=Éí=Éëíáãaí=
é™=åÉÇÄêóÇåáåÖëêaíÉåI=ÇÉê=Üaê=Éå=aÑ=ÇáëëÉ=ÉåÜÉÇÉêI=îáääÉ=ÇÉí=î‹êÉ=ãìäáÖíI=aí=
ëaããÉåäáÖåÉ=ÇÉå=âçåâêÉíÉ=î‹êÇá=ãÉÇ=äáííÉêaíìêî‹êÇáÉêK=
=
bí=Éëíáãaí=é™=Éå=MK=çêÇÉåëêaíÉ=EãÖLâÖ=qpLÇaÖF=âaå=çéå™ë=îÉÇ=aí=ÉëíáãÉêÉ=ÇÉå=
ãaëëÉ=aÑ=àçêÇ=EâÖ=qpFI=ÇÉê=Éê=aâíáîÉêÉí=ìåÇÉê=íÉëíÉåX=ÉâëÉãéÉäîáë=ëçã=ÇÉí=Éê=
Öàçêí=Ñçê=éáäçííÉëíÉåI=àÑK=aÑëåáí=QKOKPKOK=
=

OKO aáîÉêëáíÉíëìåÇÉêë›ÖÉäëÉ=

OKOKNOKOKNOKOKNOKOKN mêáåÅáémêáåÅáémêáåÅáémêáåÅáé====

_ÉëíÉããÉäëÉ=aÑ=aêíëÇáîÉêëáíÉíÉåLëaããÉåë‹íåáåÖÉå=aÑ=ÇÉå=ãáâêçÄáÉääÉ=éçéìäaJ
íáçå=Ñçê=àçêÇéê›îÉê=âaå=ìÇÑ›êÉë=îáa=Éå=éêçÅÉÇìêÉ=ÄÉëí™ÉåÇÉ=aÑ=ÑáêÉ=íêáåI=ëçã=
ÄÉëâêáîÉë=á=ÇÉí=Ñ›äÖÉåÇÉW=

NK bâëíêaâíáçå=aÑ=ÄáçãaëëÉJak^=Ñêa=àçêÇéê›îÉêK=
OK léÑçêãÉêáåÖ=aÑ=ak^=îÉÇ=m`oK=
PK addbJÑáåÖÉêéêáåíáåÖK=
QK aaíaÄÉÜaåÇäáåÖK=

=
OKOKNKN bâëíê~âíáçå=~Ñ=Äáçã~ëëÉJak^=Ñê~=àçêÇéê›îÉê=

qáä=éêçàÉâíÉí=Éê=ÇÉê=áåÇëaãäÉí=àçêÇéê›îÉê=ÄÉëí™ÉåÇÉ=aÑ=ÅaK=RM=Ö=àçêÇ=ÑçêëâÉääáÖÉ=
ëíÉÇÉê=é™LçãâêáåÖ=íÉëíäçâaäáíÉíÉåI=àÑK=aÑëåáí=PK=



=

ON=

=
aÉí=Ñ›êëíÉ=ëâêáÇí=á=ÇÉå=aåîÉåÇíÉ=éêçÅÉÇìêÉ=ÉêI=aí=ÉâëíêaÜÉêÉ=ak^=Ñêa=ÇÉ=ÄaâJ
íÉêáÉê=ÇÉê=Éê=á=éê›îÉãaíÉêáaäÉíK=aÉííÉ=Ö›êÉëI=âçêí=Ñçêíaäí=îÉÇ=Éå=âçãÄáåaíáçå=aÑ=
Éå=ãÉâaåáëâ=çÖ=Éå=âÉãáëâ=ÜçãçÖÉåáëÉêáåÖI=Üîçê=íçíaä=ÖÉåçãáëâ=ak^=çéëaãJ
äÉë=é™=Éå=ëáäáâa=ãÉãÄêaå=Üîçê=ÇÉí=îaëâÉë=çÖ=ÉäìÉêÉë=áÖÉåI=á=ÜÉåÜçäÇ=íáä=äÉîÉêaåJ
Ç›êÉåë=aåîáëåáåÖÉê=EmçïÉêpçáä»=ak^=fëçäaíáçå=háíX=jlJ_flFK=
=
OKOKNKO léÑçêãÉêáåÖ=~Ñ=ak^=îÉÇ=m`o=

bÑíÉê=ak^JÉâëíêaâíáçå=ÑçêÉíaÖÉë=Éå=çéÑçêãÉêáåÖ=aÑ=ÑKÉâëK=ÇÉí=ÖÉåI=ÇÉê=âçÇÉê=
Ñçê=ÄaâíÉêáÉêåÉë=êáÄçëçãaäÉ=ak^=îÉÇ=ÒmçäóãÉêaëÉ=`Üaáå=oÉaÅíáçåÒ=Em`oF=
ãÉÇ=ÖÉåÉêÉääÉ=éêáãÉêÉI=ëçã=êaããÉê=aääÉ=ÄaâíÉêáÉê=LULK=aÉêãÉÇ=ÄäáîÉê=ÇÉí=ãìäáÖí=
ÉÑíÉêÑ›äÖÉåÇÉI=aí=äaîÉ=Éå=aåaäóëÉI=Üîçê=ãaå=ìåÇÉêë›ÖÉê=ÜîáäâÉ=ÄaâíÉêáÉaêíÉI=ÇÉê=
îaê=íáä=ëíÉÇÉ=á=ÇÉí=çéêáåÇÉäáÖÉ=éê›îÉãaíÉêáaäÉ=îÉÇ=çéëäaÖ=á=Éí=âäçåÄáÄäáçíÉâ=EÇaJ
íaÄaëÉ=çîÉê=ÄaâíÉêáÉêë=aêîÉãaëëÉFK=
=
^äíÉêåaíáîí=Éê=ÇÉí=ãìäáÖíI=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=m`oJíêáååÉí=aÑ=éêçÅÉÇìêÉåI=aí=
aåîÉåÇÉ=ëéÉÅáÑáââÉ=éêáãÉêÉI=ëçã=Éê=ÇÉëáÖåÉí=íáä=aí=çéÑçêãÉêÉ=ak^=Ñêa=Éí=ëéÉÅáJ
Ñáâí=ÖÉåK=aÉííÉ=ÖÉå=âìååÉ=î‹äÖÉë=ÄäaåÇí=ÇÉ=ÖÉåÉê=ÇÉê=âçÇÉê=Ñçê=ÉåòóãÉêI=ëçã=
Éê=âêáíáëâÉ=Ñçê=aí=Éå=ÖáîÉå=åÉÇÄêóÇåáåÖëéêçÅÉë=âaå=Ñçêä›ÄÉK=lÖë™=á=ÇÉííÉ=íáäÑ‹äJ
ÇÉ=Éê=ÇÉí=ãìäáÖíI=aí=äaîÉ=çéëäaÖ=á=Éí=âäçåÄáÄäáçíÉâI=ãÉå=åì=Ääçí=ìÇ=Ñêa=ÇÉå=ÇÉä=aÑ=
ÄaâíÉêáÉêåÉI=ÇÉê=ÄÉëáÇÇÉê=aêîÉãaíÉêáaäÉ=Ñçê=ÇÉí=é™Ö‹äÇÉåÇÉ=ÉåòóãK=
=
qáä=aí=aåaäóëÉêÉ=Ñçê=ÇÉå=ãáâêçÄáÉääÉ=ÇáîÉêëáíÉí=aåîÉåÇÉë=çîÉêçêÇåÉí=Éí=ìåáîÉêëaä=
éêáãÉêë‹í=EPQNc=çÖ=RNUoI=àÑK=LVLFI=ëçã=êaããÉê=ëíçêí=ëÉí=aääÉ=âÉåÇíÉ=ÄaâíÉêáÉêI=
åÉãäáÖ=sP=êÉÖáçåÉå=á=ÇÉí=êáÄçëçãaäÉ=NSp=êok^=ÖÉåI=ëçã=Éê=íáä=ëíÉÇÉ=á=aääÉ=
ÄaâíÉêáÉêK==
=
qáä=ÇÉíÉâíáçå=aÑ=aêçãaíåÉÇÄêóÇÉêÉ=Üaê=îá=ÉåÇîáÇÉêÉ=íÉëíÉí=íç=éêáãÉêë‹íI=ÇÉê=Éê=
ÇÉëáÖåÉí=íáä=aí=êaããÉ=ÖÉåÉê=ÇÉê=âçÇÉê=Ñçê=êáåÖÜóÇêçäóëÉêÉåÇÉ=ÇáçñóÖÉåaëÉêW=EáF=
coqR^=çÖ=coqP_I=ÇÉê=Éê=ÇÉëáÖåÉí=íáä=aí=êaããÉ=éçäóaêçãaíáëâÉ=ÜóÇêçÅaêÄçå=
Em^eF=ÇáçñóÖÉåaëÉ=âçÇÉåÇÉ=ÖÉåÉê=LNMLI=ëaãí=EááF=pmVL^pmN=éêáãÉêë‹ííÉíI=ÇÉê=
Éê=ÇÉëáÖåÉí=íáä=aí=êaããÉ=ÖÉåÉêåÉ=ÇÉê=âçÇÉê=Ñçê=SJlñçÅóâäçÜÉñJNJÉåJNJ
ÅaêÄçåóäJÅçÉåòóã=^=ÜóÇêçäaëÉ=ESJl`eJ`ç^=ÜóÇêçäaëÉFI=ÇÉê=áåÇÖ™ê=ëçã=Éå=
ÖÉåÉêÉä=ÇÉä=aÑ=êÉaâíáçåëîÉàÉå=Ñçê=ÑaâìäíaíáîÉ=çÖ=aåaÉêçÄÉ=aêçãaíåÉÇÄêóÇÉêÉ=
LNNLK=aÉí=ÄÉã‹êâÉëI=aí=ÇáÉëÉäçäáÉ=íóéáëâ=áåÇÉÜçäÇÉê=ãÉääÉã=O=çÖ=R=B=m^eÛÉê=
LNOL=çÖ=LNPL=çÖ=ìåÇÉê=N=B=_qbu=LNPLK=aÉ=íÉëíÉÇÉ=éêáãÉêÉ=ÑêÉãÖ™ê=çîÉêëáÖíëJ
ã‹ëëáÖí=aÑ=íaÄÉä=OKNW=
=

kaîåkaîåkaîåkaîå==== j™äÖêìééÉj™äÖêìééÉj™äÖêìééÉj™äÖêìééÉ==== pÉâîÉåëpÉâîÉåëpÉâîÉåëpÉâîÉåë==== oÉÑoÉÑoÉÑoÉÑKKKK====
PQNc= råáîÉêëÉä=sP=êÉÖáçå=aÑ=NSp=

êok^=ÖÉåÉí=
``q=^`d=dd^=dd`=^d`=^d= LVL=

RNUo= råáîÉêëÉä=sP=êÉÖáçå=aÑ=NSp=
êok^=ÖÉåÉí=

^qq=^``=d`d=d`q=d`q=dd= LVL=

coqR^== m^e=ÇáçñóÖÉåaëÉJÖÉåÉê= qvo=^od=`v^=^`q=dd^=^= LNML=
coqP_= m^e=ÇáçñóÖÉåaëÉJÖÉåÉê= `^q=dq`=qqq=qq`=h^`=s^q=

dd`=
LNML=

pmV= dÉåÉêÉä=SJl`eJ`ç^=ÜóÇJ
êçäaëÉ=ÖÉåÉê=

`^d=q^`=^^v=q``=q^`=^`s=
^`_=d=

LNNL=

^pmN= dÉåÉêÉä=SJl`eJ`ç^=ÜóÇJ
êçäaëÉ=ÖÉåÉê=

`j^=qd`=`d^=qvq=``q=do`= LNNL=

d`JÜaäÉ= `d`=``d=ddd=`d`=d``=``d=dd`=ddd=d`d=ddd=d`^=
`dd=ddd=d=

LVL=

q~ÄÉä=OKNK=lîÉêëáÖí=çîÉê=ÇÉ=~åîÉåÇíÉ=m`oJéêáãÉêÉK=
=
OKOKNKP addbJÑáåÖÉêéêáåíáåÖ=

bÑíÉêÑ›äÖÉåÇÉ=Éê=ÇÉê=ÄÉåóííÉí=Éå=éêçÅÉÇìêÉ=ÇÉê=ÜÉÇÇÉê=aÉåaíìêÉêÉåÇÉ=dêaÇáJ
Éåí=dÉä=bäÉâíêçÑçêÉëÉ=EaddbFI=ëçã=Éê=ÄaëÉêÉí=é™=aåaäóëÉ=aÑ=íáäëíÉÇÉî‹êÉåÇÉ=
ÄaâíÉêáÉêë=EÑçêëâÉääÉ=áF=ak^K=bå=ÇÉíaäàÉêÉí=ÄÉëâêáîÉäëÉ=aÑ=éêçÅÉÇìêÉå=ÄaÖ=



=

OO=

addbJÑáåÖÉêéêáåíáåÖI=ëçã=ÇÉå=Éê=aåîÉåÇí=á=å‹êî‹êÉåÇÉ=êaééçêíI=ÑêÉãÖ™ê=aÑ=
LNQLK=
=
sÉÇ=addbJÑáåÖÉêéêáåíáåÖ=ÄÉåóííÉë=ÇÉí=ÑçêÜçäÇI=aí=ak^JãçäÉâóäÉê=Éê=ÉäÉâJ
íêáëâ=äaÇÉÇÉI=ÜîçêÑçê=ÇÉ=âaå=ÄêáåÖÉë=íáä=aí=îaåÇêÉ=áÖÉååÉã=Éå=ÖÉä=ÇÉê=é™Ñ›êÉë=Éå=
ëé‹åÇáåÖëÑçêëâÉä=EÉäÉâíêçÑçêÉëÉFK=f=ÇÉå=ÖÉä=ÇÉê=aåîÉåÇÉëI=Éê=ÇÉê=áåÇÄóÖÖÉí=Éå=
ëíáÖÉåÇÉ=âçåÅÉåíêaíáçåLÉå=ÖêaÇáÉåí=aÑ=ÅaêÄaãáÇ=EìêáåëíçÑFI=ÇÉê=âaå=Ñ™=ak^=íáä=
aí=ÇÉåaíìêÉêÉ=EÄäáîÉ=íçJÇÉäíFK=k™ê=ak^=Éê=ÇÉåaíìêÉêÉí=ÄÉî‹ÖÉê=ÇÉí=ëáÖ=áââÉ=
ä‹åÖÉêÉ=á=ÖÉäÉåK=aa=ÑçêëâÉääáÖÉ=ak^JëÉâîÉåëÉê=Üaê=ÑçêëâÉääáÖÉ=íçäÉêaåÅÉê=Ñçê=
ÅaêÄaãáÇI=îáä=ak^JëÉâîÉåëÉêåÉ=Ñêa=ÑçêëâÉääáÖÉ=çêÖaåáëãÉê=ãáÖêÉêÉ=ÑçêëâÉääáÖí=
aÑëíaåÇÉ=á=ÖÉäÉå=áåÇÉå=ak^=ÇÉåaíìêÉêÉêI=çÖ=å™ê=ak^=Éê=ÇÉåaíìêÉêÉí=ëíçééÉê=
îaåÇêáåÖÉåK=
=
mê›îÉå=ãÉÇ=m`oJéêçÇìâíÉí=é™ë‹ííÉë=ÖÉäÉå=çÖ=ìåÇÉê=ÇÉå=ÉÑíÉêÑ›äÖÉåÇÉ=ÉäÉâJ
íêçÑçêÉëÉ=îáä=ÖÉåâçéáÉê=ãÉÇ=ÑçêëâÉääáÖ=ÄaëÉëÉâîÉåë=ÇÉåaíìêÉêÉë=EëéäáííÉë=á=íçF=é™=
ÑçêëâÉääáÖÉ=éçëáíáçåÉê=á=ÖÉäÉåI=ÜîçêîÉÇ=ÇÉê=çéëí™ê=âaêaâíÉêáëíáëâÉ=ak^JÄ™åÇK=bí=
Ä™åÇ=Éê=ë™äÉÇÉë=Éå=ìÇÑ‹äÇåáåÖ=aÑ=ak^=Ñêa=¨å=aêí=aÑ=ÄaâíÉêáÉê=Ñêa=ÇÉå=çéêáåÇÉJ
äáÖÉ=àçêÇéê›îÉI=ÇÉê=ëaãíáÇáÖí=ëîaêÉê=íáä=ÇÉå=aåîÉåÇíÉ=m`oJéêáãÉêK=
=
cçêëâÉääÉ=á=ÇÉå=ÄaâíÉêáÉääÉ=Ñäçêa=âaå=ÉÑíÉêÑ›äÖÉåÇÉ=áÇÉåíáÑáÅÉêÉë=îÉÇ=ÄÉäóëåáåÖ=
ãÉÇ=rsJäóëI=ÜîçêîÉÇ=ÇÉê=ÇaååÉë=ÑçêëâÉääáÖÉ=ëóåäáÖÉ=Ä™åÇ=é™=addbJÖÉäÉåK=
qóéáëâ=âçããÉê=ÇÉê=Ä™åÇ=Ñêa=ÇÉå=ÇÉä=aÑ=ÄáçãaëëÉå=ëçã=ìÇÖ›ê=ãáåÇëí=NMPJNMQ=
`crLÖ=àçêÇ=ÉääÉê=ÅaK=MIRJN=B=aÑ=ÇÉå=ëaãäÉÇÉ=ÄáçãaëëÉ=LNRLK=
=
sÉÇ=aí=ëaããÉåäáÖåÉ=Ä™åÇ=é™=ÖÉäÉå=Ñêa=ÑçêëâÉääáÖÉ=àçêÇéê›îÉê=ÄäáîÉê=ÇÉí=ë™äÉÇÉë=
ãìäáÖíI=aí=îáëìaäáëÉêÉ=ÜîáäâÉ=Ä™åÇ=J=çÖ=ÇÉêãÉÇ=ÜîáäâÉ=ÄaâíÉêáÉaêíÉê=J=ÇÉê=Éê=Éåë=
ÉääÉê=aÇëâáääÉê=ÑçêëâÉääáÖÉ=éê›îÉêK=bÑíÉêÑ›äÖÉåÇÉ=âaå=Ä™åÇÉåÇÉ=ëâ‹êÉë=ìÇ=aÑ=
ÖÉäÉå=çÖ=ëÉâîÉåíÉêÉë=ãÉÇ=ÜÉåÄäáâ=é™=aí=aêíëÄÉëíÉããÉ=ÇÉ=ãÉëí=ÇçãáåÉêÉåÇÉ=
ÄaâíÉêáÉêI=ÇÉê=Üaê=ÖáîÉí=aåäÉÇåáåÖ=íáä=Éí=ëéÉÅáÑáâí=Ä™åÇK=qóéáëâ=îáä=ãaå=ë™äÉÇÉë=
áÇÉåíáÑáÅÉêÉ=çêÖaåáëãÉêåÉ=ÄaÖ=Ä™åÇI=ÇÉê=aÑîáÖÉê=Ñêa=éê›îÉ=íáä=éê›îÉ=Ó=ÑKÉâëK=îÉÇ=
Éå=ëaããÉåäáÖåáåÖ=aÑ=ÄáçãaëëÉå=Ñêa=ìÑçêìêÉåÉÇÉ=çÖ=ÑçêìêÉåÉÇÉ=àçêÇéê›îÉêK=
=
OKOKOOKOKOOKOKOOKOKO a~í~ÄÉÜ~åÇäáåÖa~í~ÄÉÜ~åÇäáåÖa~í~ÄÉÜ~åÇäáåÖa~í~ÄÉÜ~åÇäáåÖ====

OKOKOKN aáÖáí~ä=ÄáääÉÇÄÉÜ~åÇäáåÖ=

_áääÉÇÉê=íaÖÉí=aÑ=addbJÖÉäÉêåÉ=âaå=aåaäóëÉêÉë=îÉÇ=ÇáÖáíaä=ÄáääÉÇaåaäóëÉ=aÑ=ÇÉ=
ÑçêëâÉääáÖÉ=Ä™åÇë=éäaÅÉêáåÖ=é™=ÖÉäÉå=çÖ=aÑ=Ä™åÇÉåÉë=áåíÉåëáíÉíÉêK=eÉêîÉÇ=çéå™ë=
Éå=ëÉãáâîaåíáíaíáî=ÄÉëíÉããÉäëÉ=aÑI=Üîçê=ãaåÖÉ=ÄaâíÉêáÉê=aÑ=ÜîÉê=aêí=Eá=ÇÉ=ÉåJ
âÉäíÉ=Ä™åÇFI=ÇÉê=ÑçêÉâçããÉê=á=ÜîÉê=àçêÇéê›îÉK=
=
_áääÉÇaåaäóëÉå=Éê=á=ÇÉííÉ=éêçàÉâí=ìÇÑ›êí=îÉÇ=aåîÉåÇÉäëÉ=aÑ=Éå=ãaÅêç=á=éêçÖêaãJ
ãÉí=fãaÖÉgI=ëçã=Éê=ìÇîáâäÉí=íáä=Ñçêã™äÉíK=hçêí=Ñçêíaäí=aåaäóëÉêÉê=ãaÅêçÉå=aìJ
íçãaíáëâ=éáñÉäáåíÉåëáíÉíÉå=á=Éå=ÇÉÑáåÉêÉí=ê‹ââÉ=aÑ=éáñÉä=çãíêÉåíäáÖí=ëîaêÉåÇÉ=íáä=
ÄêÉÇÇÉå=aÑ=Éí=Ä™åÇK=aÉííÉ=Ö›êÉë=Ñçê=aääÉ=éáñÉäë=åÉÇ=áÖÉååÉã=ÖÉäÉå=çÖ=ÇÉí=Éê=
ÇÉêãÉÇ=ãìäáÖí=aí=ëaããÉåäáÖåÉ=áåíÉåëáíÉíÉå=Ñçê=ÜîÉêí=Ä™åÇ=á=ÜîÉê=éê›îÉ=ãÉÇ=
ÇÉå=íáäëîaêÉåÇÉ=éçëáíáçå=á=ÇÉ=êÉëíÉêÉåÇÉ=éê›îÉêK=
=
OKOKOKO pí~íáëíáëâ=~å~äóëÉ=îÉÇ=mêáåÅáé~ä=`çãéçåÉåí=^å~äóëáë=

oÉëìäíaíÉêåÉ=Éê=ÉÑíÉêÑ›äÖÉåÇÉ=ÄÉÜaåÇäÉí=îÉÇ=mêáåÅáéaä=`çãéçåÉåí=^åaäóëáë=
Em`^F=á=råëÅêaãÄäÉê∆K=m`^=Éê=Éí=ëíaíáëíáëâ=êÉÇëâaÄI=ëçã=aåîÉåÇÉë=íáä=aåaäóëÉ=
aÑ=Çaía=ãÉÇ=ãaåÖÉ=îaêáaÄäÉêI=á=ÇÉííÉ=íáäÑ‹äÇÉ=Ä™åÇ=é™=ÖÉäÉå=Ñêa=ÜîÉê=àçêÇéê›îÉK=
sÉÇ=m`^JaåaäóëÉå=ÑáåÇÉë=ÖêìééÉêáåÖÉê=á=ÇaíaÉåÉ=ÇîëK=ÇÉ=éê›îÉê=Üîçê=addbJ
éêçÑáäÉêåÉ=EÇîëK=Ä™åÇã›åëíêÉåÉF=ìÇîáëÉê=ÇÉå=Ü›àÉëíÉ=âçêêÉäaíáçåK=
=



=

OP=

OKOKOKP pÉâîÉåíÉêáåÖL~êíëÄÉëíÉããÉäëÉ=

eîÉêí=aÑ=ÇÉ=ìÇëâ™êåÉ=Ä™åÇ=Éê=çéêÉåëÉíI=m`oJaãéäáÑáÅÉêÉíI=ëÉâîÉåíÉêÉí=çÖ=ÑóJ
äçÖÉåÉíáëâ=áÇÉåíáÑáÅÉêÉíK=aÉííÉ=áåÇÉÄ‹êÉê=Éå=aäáÖåãÉåí=çÖ=ëaããÉåäáÖåáåÖ=ãÉÇ=
å‹êãÉëíÉ=ëä‹ÖíåáåÖÉ=îÜaK=páäîaJ^o_=ÇaíaÄaëÉå=EÜííéWLLïïïKaêÄJëáäîaKÇÉLF=çÖ=
ÉÑíÉêÑ›äÖÉåÇÉ=ÑóäçÖÉåÉíáëâ=aåaäóëÉ=á=éêçÖêaããÉí=jbd^=RK=
=

= =



=

OQ=

= =



=

OR=

P içâ~äáíÉí=Ñçê=éáäçíÑçêë›Ö=

qÉëíäçâaäáíÉíÉå=Üaê=Ñêa=Ñ›ê=NVQS=çÖ=íáä=á=ÇaÖ=î‹êÉí=aåîÉåÇí=íáä=îçÖåãaåÇëÑçêJ
êÉíåáåÖ=ãÉÇ=çéäaÖ=aÑ=ÇáÉëÉäçäáÉK=aÉííÉ=Üaê=ãÉÇÑ›êí=àçêÇJ=çÖ=ÖêìåÇîaåÇëÑçêìJ
êÉåáåÖ=îÉÇ=Éå=ìí‹í=åÉÇÖêaîÉí=íaåâ=çÖ=ÇÉê=Éê=ÑçêÉíaÖÉí=Éå=aÑÖêaîåáåÖ=aÑ=ëí›êëíÉJ
ÇÉäÉå=aÑ=àçêÇÑçêìêÉåáåÖÉåK=aÉê=Éê=ÇçÖ=ÉÑíÉêäaÇí=Éå=ãáåÇêÉ=êÉëíÑçêìêÉåáåÖ=ãÉÇ=
ÇáÉëÉäçäáÉ=á=ìÇÖêaîåáåÖÉåë=âaåí=ìåÇÉê=çÑÑÉåíäáÖ=îÉàK=içâaäáíÉíÉå=Éê=ÄÉäáÖÖÉåÇÉ=á=
eà›êêáåÖ=hçããìåÉ=EàÑK=ÑáÖìê=PKNFK=
=

=
cáÖìê=PKNW=mä~ÅÉêáåÖ=~Ñ=íÉëíäçâ~äáíÉíÉå=E^FK=

=
oÉëíÑçêìêÉåáåÖÉå=Éê=âçåëíaíÉêÉí=Ñêa=MIR=Ó=OIU=ãÉíÉê=ìåÇÉê=íÉêê‹å=EãKìKíKFK=çÖ=
Éê=âaêaâíÉêáëÉêÉí=îÉÇ=àçêÇéê›îÉê=ãÉÇ=íçíaäáåÇÜçäÇ=aÑ=âìäÄêáåíÉê=é™=ãÉääÉã=RUM=
çÖ=RKPMM=ãÖLâÖ=qpI=ãÉåë=âçåÅÉåíêaíáçåÉå=aÑ=_qbu=Éê=ãaâëáãaäí=MIR=ãÖLâÖ=
qpK=oÉëíÑçêìêÉåáåÖÉå=Éê=ÄÉäáÖÖÉåÇÉ=á=ÑóäÇàçêÇI=ÄÉëí™ÉåÇÉ=aÑ=ãìäÇÉí=ëaåÇK=
cóäÇäaÖÉí=Üaê=Éå=ã‹ÖíáÖÜÉÇ=é™=çé=íáä=ÅaK=NIT=ãÉíÉêK=dêìåÇîaåÇëëéÉàäÉí=Éê=âçåJ
ëíaíÉêÉí=çãâêáåÖ=OIS=ãKìKíK=çÖ=ÖêìåÇîaåÇÉíë=ëíê›ãåáåÖëêÉíåáåÖ=Éê=ÄÉëíÉãí=
ëçã=î‹êÉåÇÉ=ëóÇ›ëíäáÖK=
=
lãê™ÇÉí=Ñçê=ÖÉååÉãÑ›êÉäëÉ=aÑ=ama=éáäçííÉëíÉåI=ÉÑíÉê=ÖÉåçéÑóäÇåáåÖ=aÑ=ìÇJ
ÖêaîåáåÖÉå=ãÉÇ=êÉåí=ÑóäÇëaåÇI=Éê=îáëí=á=ÑáÖìê=PKOK=
=

=
cáÖìê=PKOW=lãê™ÇÉ=Ñçê=ÖÉååÉãÑ›êÉäëÉ=~Ñ=ama=éáäçííÉëíÉå=á=ìÇÖê~îåáåÖ=ÉÑíÉê=ÖÉåçéÑóäÇåáåÖ=ãÉÇ=êÉåí=
ÑóäÇë~åÇK=



=

OS=

=
oÉëíÑçêìêÉåáåÖÉåë=ÄÉäáÖÖÉåÜÉÇ=ÑêÉãÖ™ê=aÑ=çîÉêëáÖíëíÉÖåáåÖÉå=á=ÑáÖìê=PKPI=ÇÉê=
çÖë™=îáëÉê=ìÇíaÖåáåÖëéìåâíÉê=Ñçê=àçêÇJI=ÖêìåÇîaåÇëJ=çÖ=éçêÉäìÑíéê›îÉê=ëaãí=
çãê™ÇÉí=Ñçê=ìÇÑ›êÉäëÉå=aÑ=ama=éáäçííÉëíÉåK=f=ÑáÖìê=PKQ=ëÉë=Éí=íî‹êëåáí=äaåÖë=
éêçÑáääáåàÉå=îáëí=á=ÑáÖìê=PKPK=
=

==
cáÖìê=PKPW=lîÉêëáÖí=çîÉê=íÉëíäçâ~äáíÉíK=q~ä=á=é~êÉåíÉë=~åÖáîÉê=ÇóÄÇÉå=EãKìKíKF=Üîçê=éê›îÉå=Éê=ìÇí~ÖÉíK=
qQ=çÖ=qR=~åÖáîÉê=éä~ÅÉêáåÖÉå=~Ñ=íç=íáÇäáÖÉêÉ=åÉÇÖê~îÉÇÉ=í~åâÉ=íáä=ÇáÉëÉäçäáÉK=qÉëíçãê™ÇÉí=Ñçê=amaJ
íÉëíÉå=Éê=äáÖÉäÉÇÉë=ã~êâÉêÉí=EàÑK=ÑáÖìê=PKPFK=mêçÑáääáåàÉå=~åÖáîÉê=éä~ÅÉêáåÖ=~Ñ=íî‹êëåáííÉí=îáëí=á=ÑáÖìê=PKQK=

=

=
cáÖìê=PKQW=qî‹êëåáí=áÖÉååÉã=Öê~îÉçãê™ÇÉI=îáëí=á=ÑáÖìê=PKPK=

 



=

OT=

=
aáîÉêëáíÉíëìåÇÉêë›ÖÉäëÉå=Éê=ÑçêÉíaÖÉí=é™=åá=àçêÇéê›îÉê=EÄÉå‹îåí=cNJcO=çÖ=cTJ
cNPFI=ëçã=Éê=ìÇíaÖÉí=ãÉÇ=Ü™åÇÄçê=á=Éå=ãÉíÉêë=ÇóÄÉ=é™=çÖ=çãâêáåÖ=äçâaäáíÉJ
íÉåK=mê›îÉêåÉë=éäaÅÉêáåÖ=Éê=ìÇîaäÖí=ë™äÉÇÉëW=

• cN=çÖ=cO=Éê=ìÇíaÖÉí=á=ÑóäÇëaåÇ=á=ãáÇíÉå=aÑ=amaJíÉëíçãê™ÇÉí=ÜÜîK=Ñ›ê=
çÖ=ÉÑíÉê=amaJíÉëíK=

• cTJcV=Éê=ìÇíaÖÉí=á=ëaåÇÑóäÇ=á=çãê™ÇÉêI=Üîçê=ÇÉê=ãìäáÖîáë=Éê=ÑçêëâÉääáÖÉ=
ÖêaÇÉê=aÑ=é™îáêâåáåÖ=Ñêa=êÉëíÑçêìêÉåáåÖÉåX=ÉîíK=îáa=é™îáêâåáåÖ=Ñêa=äÉííÉêÉ=
ÑçêìêÉåÉí=ÖêìåÇîaåÇK=

• cNM=Éê=ìÇíaÖÉí=á=áåíaâíÉ=aÑäÉàêáåÖÉê=á=êÉëíÑçêìêÉåáåÖÉåK=
• cNN=Éê=ìÇíaÖÉí=á=áåíaâíÉ=aÑäÉàêáåÖÉê=ìÇÉåÑçê=êÉëíÑçêìêÉåáåÖÉå=EêÉÑÉêÉåJ

ÅÉéê›îÉFK=
• cNO=çÖ=cNP=Éê=ìÇíaÖÉí=Ñêa=çãê™ÇÉíI=Üîçê=íáäâ›êí=êÉåí=ÑóäÇëaåÇ=Éê=çéJ

ÖêaîÉí=é™=åaÄçãaíêáâäÉå=EêÉÑÉêÉåÅÉéê›îÉêFK=
=
mê›îÉêåÉë=éäaÅÉêáåÖ=é™=äçâaäáíÉíÉå=ÑêÉãÖ™ê=çîÉêëáÖíëã‹ëëáÖí=aÑ=ÑáÖìê=PKRK=
=

=
cáÖìê=PKRW=mä~ÅÉêáåÖ=~Ñ=àçêÇéê›îÉê=íáä=ÇáîÉêëáíÉíëÑçêë›ÖI=ìÇí~ÖÉí=NIM=ãKìKíK=

=

= =



=

OU=

= =



=

OV=

Q máäçíÑçêë›ÖW=amaJíÉëíÉå=

QKN cçêë›ÖëÄÉíáåÖÉäëÉê=

QKNKNQKNKNQKNKNQKNKN gçêÇgçêÇgçêÇgçêÇíóéÉíóéÉíóéÉíóéÉ====çÖ=íÉãéÉê~íìêçÖ=íÉãéÉê~íìêçÖ=íÉãéÉê~íìêçÖ=íÉãéÉê~íìê====

máäçííÉëíÉå=Éê=ÖÉååÉãÑ›êí=ÇÉå=PK=ÇÉÅÉãÄÉê=OMNM=á=Éå=ÇóÄÇÉ=é™=NIM=ãKìKíK=á=
ëaåÇÑóäÇ=ÅaK=NR=Åã=Ñêa=ÖêaîÉÑêçåíÉå=á=ÇÉå=íáÇäáÖÉêÉ=ìÇÖêaîåáåÖ=çÖ=ãÉÇ=Éå=aÑJ
ëíaåÇ=é™=OM=Åã=áãÉääÉã=éçêÉäìÑíëéóÇÇÉåÉ=EmN=çÖ=mOFK=
=
aÉê=Éê=ìÇÑ›êí=Éå=ëáÖíÉaåaäóëÉI=Öä›ÇÉíaÄÉÄÉëíÉããÉäëÉ=çÖ=îaåÇáåÇÜçäÇëÄÉëíÉãJ
ãÉäëÉ=é™=Ñçêë›ÖëàçêÇÉåLÑóäÇëaåÇÉí=á=ìãáÇÇÉäÄaê=å‹êÜÉÇ=aÑ=çãê™ÇÉí=Ñçê=amaJ
íÉëíÉåK=aÉê=Éê=íaäÉ=çã=Éå=ëaåÇàçêÇ=ãÉÇ=ÅaK=Q=B=ëáäíI=QP=B=ÑáåëaåÇI=QM=B=ãÉäJ
äÉãâçêåÉí=ëaåÇI=U=B=ÖêçîëaåÇ=çÖ=R=B=ÖêìëK=cêaâíáçåÉå=aÑ=çêÖaåáëâ=âìäëíçÑ=EÑ

çÅ
F=

ÉêI=é™=ÄaÖÖêìåÇ=aÑ=Öä›ÇÉíaÄëaåaäóëÉêI=ÉëíáãÉêÉí=íáä=MIQO=B=EÑçÅZ=MIMMQOFI=çÖ=
îaåÇáåÇÜçäÇÉí=Éê=ÄÉëíÉãí=íáä=SIV=B=EïLïF=ëîaêÉåÇÉ=íáä=Éí=îçäìãÉíêáëâ=îaåÇáåÇJ
ÜçäÇ=EssF=é™=ÅaK=MINM=i=îaåÇLi=àçêÇ=EîÉÇ=g^ddJρÄ=Z=NIQS=âÖ=qpLi=àçêÇFK=
=
m™=íÉëíJíáÇëéìåâíÉí=îaê=ÇÉê=ÅaK=NT=Åã=Ñêçëí=á=àçêÇÉå=çÖ=Éå=àçêÇíÉãéÉêaíìê=á=N=
ãÉíÉêë=ÇóÄÇÉ=é™=ÅaK=T=ø`=Eã™äí=ãÉÇ=mfaJã™äÉêFK=bêÑaêáåÖëã‹ëëáÖí=ÑçêÜáåÇêÉê=
Éå=äaî=íÉãéÉêaíìê=EYR=ø`F=áââÉ=å›ÇîÉåÇáÖîáë=Éå=ÉÑÑÉâíáî=åÉÇÄêóÇåáåÖ=á=ÇÉå=
ìã‹ííÉÇÉ=òçåÉ=LNSLK=cçêëâÉääÉå=é™=åÉÇÄêóÇåáåÖëêaíÉê=ÄÉëíÉãí=îÉÇ=ÑKÉâëK=T=çÖ=
NT=ø`=EçÑíÉ=ÄÉå‹îåí=nNMF=îáä=ÇçÖ=çÑíÉ=î‹êÉ=á=ëí›êêÉäëÉëçêÇÉåÉå=Éå=Ñaâíçê=OJPK=
=
QKNKOQKNKOQKNKOQKNKO ^ÑîáÖÉäëÉê^ÑîáÖÉäëÉê^ÑîáÖÉäëÉê^ÑîáÖÉäëÉê====Ñê~=íÉëíÇÉëáÖåÑê~=íÉëíÇÉëáÖåÑê~=íÉëíÇÉëáÖåÑê~=íÉëíÇÉëáÖå====

hìäê›êëéê›îÉê=aÑ=ÇÉ=áåÇâ›ÄíÉ=ëíaåÇaêÇÖaëëÉêI=ëçã=îaê=ÄÉëíáäí=ãÉÇ=OKMMM=ãÖ=
ÄÉåòÉåLãPI=Üaê=îáëíI=aí=âìå=ÜÜîK=OOR=çÖ=ORR=ãÖLãP=aÑ=ÇÉ=áåÇâ›ÄíÉ=ÖaëëÉê=EaÉJ
êçÄ=çÖ=aåaÉêçÄF=Éê=ÄÉåòÉåI=ãÉåë=êÉëíÉå=ÄÉëí™ê=aÑ=aåÇêÉ=EìáÇÉåíáÑáÅÉêÉÇÉF=âìäJ
ÄêáåíÉêK=bå=ÉÑíÉêÑ›äÖÉåÇÉ=âçåíaâí=íáä=ÖaëäÉîÉêaåÇ›êÉå=EhsdF=ëaãí=Éå=ÉÑíÉêÄÉJ
ëíáäí=d`Jjp=ëÅêÉÉåáåÖ=aÑ=Öaëéê›îÉê=Ñêa=ÜÜîK=ÇÉå=aÉêçÄÉ=çÖ=aåaÉêçÄÉ=Öaë=Üaê=
áââÉ=ÖáîÉí=åçÖÉå=ÉåíóÇáÖ=aÑâäaêáåÖ=é™=ÜîáäâÉ=aåÇêÉ=âìäÄêáåíÉê=EìÇçîÉê=ÄÉåòÉåF=
ÇÉê=ÄÉÑáåÇÉê=ëáÖ=á=ÇÉ=áåÇâ›ÄíÉ=ÖaëÄäaåÇáåÖÉêK=aÉí=îìêÇÉêÉëI=aí=ÇÉê=Éê=íaäÉ=çã=
âìäÄêáåíÉê=ãÉÇ=Éí=âçÖÉéìåâíáåíÉêîaä=á=çãê™ÇÉí=RMJTM=ø`K=
==
máäçííÉëíÉå=Éê=ë™äÉÇÉë=ÖÉååÉãÑ›êí=ãÉÇ=ÅaK=OKMMM=ãÖ=qsl`LãP=á=ëíÉÇÉí=Ñçê=
ãÉÇ=ÅaK=OKMMM=ãÖ=ÄÉåòÉåL=ãP=ëçã=ÑçêìÇëaíLéäaåäaÖíX=îÉä=aí=ã‹êâÉ=ãÉÇ=ìáÇÉåJ
íáÑáÅÉêÉÇÉ=qsl`=ãÉÇ=âçÖÉéìåâíëáåíÉêîaä=á=çãê™ÇÉí=RMJTM=ø`K=
=

QKO oÉëìäí~íÉê=

QKOKNQKOKNQKOKNQKOKN qçäâåáåÖ=~Ñ=ê™Ç~í~qçäâåáåÖ=~Ñ=ê™Ç~í~qçäâåáåÖ=~Ñ=ê™Ç~í~qçäâåáåÖ=~Ñ=ê™Ç~í~====

oÉëìäíaíÉê=Ñêa=ÇÉå=ìÇÑ›êíÉ=amaJéáäçííÉëí=Éê=îáëí=á=ÑáÖìê=QKNK=råÇÉê=Ñçêë›ÖÉí=Éê=
ÇÉê=ÑçêÉíaÖÉí=âçåíáåìÉêíÉ=ã™äáåÖÉê=aÑ=áäíI=âìäÇáçñáÇ=çÖ=mfa=á=ÇÉå=çéëìÖÉÇÉ=äìÑí=
Ñêa=mOK=m™=ÄaÖÖêìåÇ=aÑ=mfaJã™äáåÖÉêåÉ=Éê=ÇÉê=ìÇíaÖÉí=âìäê›êëéê›îÉê=íáä=aââêÉJ
ÇáíÉêÉí=aåaäóëÉ=Ñçê=ÇÉí=aÄëçäìííÉ=áåÇÜçäÇ=aÑ=âìäÄêáåíÉê=á=ÇÉå=çééìãéÉÇÉ=äìÑí=Ñêa=
mOI=ëçã=aåÖáîÉí=é™=ÑáÖìê=QKNK==
 



=

PM=

 
cáÖìê=QKNW=oÉëìäí~íÉê=ã™äí=á=mOW=lOI=`lO=çÖ=mfaK=lãâêáåÖ=RM=ãáå=ÄäÉî=n=îÉÇ=Éí=ìÜÉäÇ=ãçãÉåí~åí=
çéàìëíÉêÉí=íáä=NIO=iLãáåI=çÖ=ÇÉê=ëÉë=Éå=ëíáÖåáåÖ=~Ñ=áäí=á=ìÇä›ÄÉí=EmOFK=aÉí=~ÉêçÄÉ=íÉëíÑçêä›Ä=î~ê=Å~K=NTM=
ãáå=çÖ=ÇÉí=~å~ÉêçÄÉ=íÉëíÑçêä›Ä=î~ê=Å~K=NSM=ãáåK=

=
aÉí=ÄÉã‹êâÉëI=aí=mfaJã™äáåÖÉê=áââÉ=âaå=ÄÉåóííÉë=ÇáêÉâíÉ=íáä=ÉëíáãÉêáåÖ=aÑ=
qsl`JâçåÅÉåíêaíáçåÉå=Ça=áäí=Ü‹ããÉê=mfaJëáÖåaäÉíK=p™äÉÇÉë=âaå=Éí=Ü›àí=mfaJ
ìÇëäaÖ=ìåÇÉê=ÇÉå=aåaÉêçÄÉ=íÉëíÇÉä=Eäaî=lOJâçåÅÉåíêaíáçåF=î‹êÉ=ìÇíêóâ=Ñçê=Éå=
äaîÉêÉ=qsl`JâçåÅÉåíêaíáçå=ÉåÇ=Éí=íáäëîaêÉåÇÉ=Ü›àÉêÉ=mfaJìÇëäaÖ=ìåÇÉê=ÇÉå=
aÉêçÄÉ=íÉëíÇÉäK=mfaJåáîÉaìÉí=Éê=ë™äÉÇÉë=ìÇÉäìââÉåÇÉ=aåîÉåÇí=íáä=aí=ÉëíáãÉêÉ=
íáÇëéìåâíÉí=Ñçê=ëíÉaÇóJëíaíÉK=
=
aÉí=ëÉëI=aí=ÇÉê=íáä=íáÇÉå=åìä=Éê=íÉÖå=é™=ãáâêçÄáçäçÖáëâ=aâíáîáíÉí=á=íÉëíçãê™ÇÉíI=
áÇÉí=áåÇÜçäÇÉåÉ=aÑ=lO=çÖ=`lO=ÄÉÖÖÉ=Éê=ÅaK=Q=BK==
=
k™ê=ÇÉå=aÉêçÄÉ=íÉëí=áÖaåÖë‹ííÉë=Eqsl`=á=aíãK=äìÑí=åÉÇÄä‹ëÉë=á=mNF=ëÉë=ÇÉíI=aí=
lOJâçåÅÉåíêaíáçåÉå=á=mO=ëíáÖÉêI=ãÉåë=`lOJâçåÅÉåíêaíáçåÉå=ÑaäÇÉê=ElO=ÉêëíaííÉê=
`lOFK=páÇÉä›ÄÉåÇÉ=ëíáÖÉê=mfaJìÇëäaÖÉí=çÖ=ÄäáîÉê=êÉäaíáîí=âçåëíaåíK=eÉêÉÑíÉê=
çéëaãäÉë=NM=i=aÑ=ÇÉå=çééìãéÉÇÉ=éçêÉäìÑí=é™=âìäê›ê=íáä=aââêÉÇáíÉêÉí=âìäÄêáåíÉJ
aåaäóëÉ=E`

OI~ÉêçÄ
FK=

=
sÉÇ=ÇÉå=aåaÉêçÄÉ=íÉëíÇÉä=Eqsl`=á=âî‹äëíçÑ=åÉÇÄä‹ëÉë=á=mNF=ÑaäÇÉê=lO=çÖ=`lO=
á=mOK=fãÉåë=ëíáÖÉê=mfaJìÇëäaÖÉí=íáä=Éí=åóí=åáîÉaìI=Üîçê=ÇÉê=Éê=äáÖÉî‹Öí=áãÉääÉã=
ÇÉå=ã‹åÖÇÉ=qsl`=ÇÉê=íáäÑ›êÉëI=ÇáÑÑìåÇÉêÉê=ìÇ=aÑ=íÉëíîçäìãáåÉí=çÖ=ëìÖÉë=çé=á=
mOK=aÉê=çéëaãäÉë=NM=i=aÑ=ÇÉå=çééìãéÉÇÉ=éçêÉäìÑí=é™=âìäê›ê=íáä=aââêÉÇáíÉêÉí=
âìäÄêáåíÉaåaäóëÉ=E`

OI~å~ÉêçÄ
FK=

=
QKOKOQKOKOQKOKOQKOKO rrrrëáââÉêÜÉÇÉêëáââÉêÜÉÇÉêëáââÉêÜÉÇÉêëáââÉêÜÉÇÉê====çãâêáåÖ=çéå™ÉäëÉ=~Ñ=ëíÉ~ÇóçãâêáåÖ=çéå™ÉäëÉ=~Ñ=ëíÉ~ÇóçãâêáåÖ=çéå™ÉäëÉ=~Ñ=ëíÉ~ÇóçãâêáåÖ=çéå™ÉäëÉ=~Ñ=ëíÉ~ÇóJJJJëí~íÉëí~íÉëí~íÉëí~íÉ====

pçã=ÇÉí=ÑêÉãÖ™ê=aÑ=ÑáÖìê=QKN=Éê=ÇÉå=aÉêçÄÉ=íÉëíÇÉä=áââÉ=â›êí=ÜÉäí=íáä=ëíÉaÇóJ
ëíaíÉI=Ça=ÖaëÑäaëâÉå=ÑçêáåÇÉå=ä›Ä=í›ê=EÉÑíÉê=ÅaK=NUM=ãáåFK=bÑíÉêÑ›äÖÉåÇÉ=Éê=ëíÉaJ
ÇóJëíaíÉ=mfaJåáîÉaìÉí=aééêçñáãÉêÉí=íáä=aí=î‹êÉ=ÅaK=U=B=Ü›àÉêÉ=ÉåÇ=é™=íáÇëJ
éìåâíÉí=Ñçê=ìÇíaÖåáåÖ=aÑ=âìäê›êëéê›îÉå=EëÉ=ÑáÖìê=QKNFK=sÉÇ=ÇaíaÄÉÜaåÇäáåÖÉå=á=
aÑëåáí=QKR=Éê=ÇÉí=aââêÉÇáíÉêÉÇÉ=âìäÄêáåíÉåáîÉaì=Ñçê=ÇÉí=aÉêçÄÉ=íÉëíÑçêä›Ä=ë™äÉÇÉë=
çéàìëíÉêÉí=ãÉÇ=U=BK==
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Anaerob test



=

PN=

=
qáäëîaêÉåÇÉ=ÄäÉî=ÇÉå=aåaÉêçÄÉ=íÉëíÇÉä=á=ÑÉäíÉå=îìêÇÉêÉí=aí=ÜaîÉ=å™Éí=ëíÉaÇóJ
ëíaíÉI=ÉÑíÉê=ÇÉê=îaê=çÄëÉêîÉêÉí=âçåëíaåí=mfa=á=mO=çîÉê=Éå=éÉêáçÇÉ=é™=ÅaK=PM=
ãáåK=bÑíÉêÑ›äÖÉåÇÉ=Éê=ÇÉí=aééêçâëáãÉêÉíI=aí=ëíÉaÇóJëíaíÉ=mfaJåáîÉaìÉí=îaê=
çãâêáåÖ=Q=B=Ü›àÉêÉ=ÉåÇ=îÉÇ=ìÇíaÖåáåÖ=aÑ=âìäê›êëéê›îÉåI=àÑK=ÑáÖìê=QKNK=sÉÇ=
ÇaíaÄÉÜaåÇäáåÖÉå=á=aÑëåáí=QKR=Éê=ÇÉí=aââêÉÇáíÉêÉÇÉ=âìäÄêáåíÉåáîÉaì=Ñçê=ÇÉå=
aåaÉêçÄÉ=íÉëíÇÉä=ë™äÉÇÉë=çéàìëíÉêÉí=ãÉÇ=Q=BK=
=
m™=ÄaÖÖêìåÇ=aÑ=ÇÉ=aééêçâëáãÉêÉÇÉ=åáîÉaìÉê=çÖ=íáÇëéìåâíÉê=Ñçê=ëíÉaÇóJëíaíÉ=
îìêÇÉêÉë=ÇÉí=ëaãäÉÇÉ=íÉëíÑçêä›Ä=ìåÇÉê=ÇÉ=ÖáîåÉ=íÉëíÄÉíáåÖÉäëÉêI=aí=ëâìääÉ=ÜaîÉ=
ä›ÄÉí=çîÉê=NM=íáãÉê=EPMM=ãáå=Ñçê=ÜîÉê=íÉëíÇÉäFK==
=
sÉÇ=ÖÉååÉãÑ›êÉäëÉ=aÑ=aâíìÉääÉ=íÉëíë=Éê=ÇÉí=åaíìêäáÖîáë=ÉëëÉåíáÉäíI=aí=ÜîÉê=íÉëíÇÉä=
â›êÉë=íáä=âçãéäÉí=ëíÉaÇóJëíaíÉ=Ñ›ê=ÇÉê=ìÇÑ›êÉë=aââêÉÇáíÉêÉí=aåaäóëÉ=aÑ=ÇÉå=çéJ
éìãéÉÇÉ=éçêÉäìÑíI=àÑK=ÇáëâìëëáçåÉå=aÑ=ÑçêìÇë‹íåáåÖÉêåÉ=Ñçê=ÇaíaÄÉÜaåÇäáåÖÉå=
á=aÑëåáí=OKNKPK=
====
QKOKPQKOKPQKOKPQKOKP bëíáãÉêáåÖ=~ÑbëíáãÉêáåÖ=~ÑbëíáãÉêáåÖ=~ÑbëíáãÉêáåÖ=~Ñ====åÉÇÄêóÇåáåÖëê~íÉåÉÇÄêóÇåáåÖëê~íÉåÉÇÄêóÇåáåÖëê~íÉåÉÇÄêóÇåáåÖëê~íÉåååå====

QKOKPKN o~íÉÉëíáã~í=EMK=çêÇÉåF=ãÉÇ=ÉåÜÉÇÉå=ãÖ=qsl`LÇ~Ö=

m™=ÄaÖÖêìåÇ=aÑ=ÇÉ=aééêçâëáãÉêÉÇÉ=ëíÉaÇóJëíaíÉ=mfaJåáîÉaìÉê=EHU=B=Ñçê=ÇÉå=
aÉêçÄÉ=íÉëí=çÖ=HQ=B=Ñçê=ÇÉå=aåaÉêçÄÉ=íÉëíF=çÖ=qsl`JáåÇÜçäÇÉí=á=ÇÉ=ìÇíaÖåÉ=
âìäê›êëéê›îÉê=EÜÜîK=OQM=çÖ=PRM=ãÖ=qsl`LãP=Ñçê=ÇÉå=aÉêçÄÉ=çÖ=aåaÉêçÄÉ=
íÉëíF=ÉëíáãÉêÉë=`

OI~ÉêçÄ
=çÖ=`

OI~å~ÉêçÄ
=íáäW=

=

3
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,2

mg/m 36404,1350

mg/m 25908,1240
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=
råÇÉê=ÇÉ=ÖáîåÉ=ÄÉíáåÖÉäëÉê=E`

NI~ÉêçÄ
=Z`

NI~å~ÉêçÄ
==Z=OKMMM=ãÖ=qsl`LãP=çÖ=n=Z=

NIQQ=ãPLÇaÖF=âaå=ÇÉí=aÉêçÄÉ=ãaëëÉíaÄ=îÉÇ=åÉÇÄêóÇåáåÖ=ÉëíáãÉêÉë=îÜaK=äáÖåáåÖ=
P=Ñêa=aÑëåáí=OKNKPW=
=
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T

T

CCQTTT

=

=
pçã=ÇÉí=ÑêÉãÖ™ê=aÑ=çîÉåëí™ÉåÇÉ=âaå=ÇÉêI=ìåÇÉê=ÇÉ=ÖáîåÉ=ÄÉíáåÖÉäëÉê=çÖ=ÑçêìÇJ
ë‹íåáåÖÉêI=ÉëíáãÉêÉë=Éå=áåJëáíì=aÉêçÄ=MK=çêÇÉåëJåÉÇÄêóÇåáåÖëêaíÉ=íáä=ÅaK=NRM=
ãÖ=qsl`LÇaÖK==
=
QKOKPKO o~íÉÉëíáã~í=EMK=çêÇÉåF=ãÉÇ=ÉåÜÉÇÉå=ãÖ=qsl`LâÖ=qpLÇ~Ö=

cçê=aí=çãêÉÖåÉ=çîÉåëí™ÉåÇÉ=MK=çêÇÉåëêaíÉ=íáä=ÉåÜÉÇÉå=ãÖ=qsl`LâÖ=qpLÇaÖI=
Üîçê=ÇÉê=Éê=ãìäáÖÜÉÇ=Ñçê=aí=ëaããÉåäáÖåÉ=ãÉÇ=äáííÉêaíìêî‹êÇáÉêI=Éê=ÇÉê=ÉÑíÉê=
ÖÉååÉãÑ›êÉäëÉ=aÑ=éáäçííÉëíÉå=ÑçêÉíaÖÉí=Éå=îìêÇÉêáåÖ=aÑ=áåÑäìÉåëêaÇáìë=çÖ=ÇÉí=
àçêÇîçäìãÉåI=ÇÉê=Üaê=î‹êÉí=ÄÉê›êí=aÑ=íÉëíÉåK=sìêÇÉêáåÖÉå=ÄäÉî=ÑçêÉíaÖÉí=é™=
ÄaÖÖêìåÇ=aÑ=mfaJã™äáåÖÉê=á=ÑçêëâÉääáÖÉ=aÑëíaåÇÉ=Ñêa=mN=çÖ=mO=á=N=ãÉíÉêë=ÇóÄJ
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îaåÇÉí=ìåÇÉê=amaJéáäçííÉëíÉåK=hçåÅÉåíêaíáçåÉêåÉ=á=ÖaëÑaëÉå=îaê=é™=OKMMM=
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fåJëáíì=êÉëéáêaíáçåëíÉëí= _ÉåòáåJqsl`= J= MIUP= MISUG=

_aíÅÜJÑçêë›Ö= _ÉåòÉå= OISR= MIVSG= MITUG=

jáâêçâçëãçëX=áåíaâíÉ=âÉêåÉê= _ÉåòÉå= OISU= MIVTG= MITVG=

jçê‹åÉäÉêjçê‹åÉäÉêjçê‹åÉäÉêjçê‹åÉäÉê==== ==== ==== ==== ====
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ëí›êêÉ=aåíaä=ÄaíÅÜJI=âçäçååÉJ=çÖ=ÑÉäíëíìÇáÉêI=Üîçê=åÉÇÄêóÇåáåÖëêaíÉå=EMK=çÖ=NK=
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äÉí=Ñçê=MK=çêÇÉåëêaíÉêåÉ=á=áåíÉêîaääÉí=NIT=J=OQM=ãÖ=_qbuLiLÇ=EãáÇÇÉä=ÅaK=OO=
ãÖLiLÇFI=ãÉåë=amaJÉëíáãaíÉí=äáÖÖÉê=é™=OIU=ãÖ=qsl`LiLÇ=EàÑK=aÑëåáí=
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íÉêåÉ=Ñêa=LONL=äáÖÖÉê=ÇÉ=ÉëíáãÉêÉÇÉ=amaJêaíÉê=ë™äÉÇÉë=á=ÇÉå=äaîÉ=ÉåÇÉ=aÑ=ÇÉ=
êaíÉêI=ÇÉê=Éê=aÑêaééçêíÉêÉí=EÑçêãÉåíäáÖ=ÄäKaK=éÖaK=Éå=äaîÉêÉ=íÉãéÉêaíìêF=Ó=ãÉå=
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=
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=
QKOKPKS aáëâìëëáçå=áÑíK=~åîÉåÇÉäëÉ=á=g^dd=OKM=

fÑíK=Éå=éêaâíáëâ=aåîÉåÇÉäëÉ=aÑ=NK=çêÇÉåë=êaíÉÉëíáãaíÉêåÉ=Ñêa=aÑëåáí=QKOKPKQ=á=ÑçêJ
ÄáåÇÉäëÉ=ãÉÇ=Éå=g^dd=OKMJÄÉêÉÖåáåÖ=Ñçê=ÖêìåÇîaåÇÉí=é™=åáîÉaì=PI=âaå=ãaå=
Ó=ëçã=ÇÉí=ÑêÉãÖ™ê=aÑ=äáÖåáåÖ=R=Ó=ÄÉåóííÉ=ÇÉå=Ü›àÉëíÉ=éçêÉîaåÇëâçåÅÉåíêaíáçå=
EZ=âçåÅÉåíêaíáçåÉå=á=mNFI=áÇÉí=ãaå=ÜÉê=îáä=çéå™=ÇÉí=ãÉëí=âçåëÉêîaíáîÉ=ÄìÇ=é™=
NK=çêÇÉåëêaíÉåK=k™ê=ãaå=ÄÉÑáåÇÉê=ëáÖ=á=êÉÖáãÉí=Ñçê=MK=çêÇÉåë=åÉÇÄêóÇåáåÖ=
ãÜíK=ÇÉå=âçåÅÉåíêaíáçå=ÇÉê=Éê=ÄÉåóííÉí=á=amaJíÉëíÉåI=Éê=ÇÉí=ÇçÖ=î‹ëÉåíäáÖí=aí=
éçáåíÉêÉI=aí=ÄÉÖÖÉ=ÉëíáãaíÉê=êÉåí=Ñaâíáëâ=Éê=âçåëÉêîaíáîÉK=
=
lÑíÉ=îáä=ÇÉí=ãÉëí=âçåëÉêîaíáîÉ=EçÖ=íáääáÇëëâaÄÉåÇÉF=êaíÉÉëíáãaí=î‹êÉ=êáÖÉäáÖí=íáä=
aí=åÉÇÄêóÇåáåÖÉå=ÄäáîÉê=aÑÖ›êÉåÇÉ=Ñçê=êáëáâçîìêÇÉêáåÖÉåI=àÑK=aÑëåáíK=NKOK=lÖ=á=
ÑçêÜçäÇ=íáä=ÄÉåóííÉäëÉ=aÑ=Éå=âçåëÉêîaíáî=êaíÉ=Eg^dd=OKM=é™=åáîÉaì=OF=Éê=ÇÉêI=
ëÉäî=ìåÇÉê=ëíêáåÖÉåí=âçåëÉêîaíáîÉ=aåíaÖÉäëÉê=Ó=å™ê=åÉÇÄêóÇåáåÖ=âaå=ÇçâìãÉåJ
íÉêÉë=ãÉÇ=amaJíÉëíÉå=Ó=êáÖÉäáÖí=aí=ÜÉåíÉ=áÑíK=êáëáâçîìêÇÉêáåÖÉåK=aÉííÉ=ìåÇÉêJ
ëíêÉÖÉë=aÑI=aí=ÇÉí=á=LNL=Éê=aåÄÉÑaäÉíI=aí=aåîÉåÇÉ=Éå=âçåëÉêîaíáî=NK=çêÇÉåë=åÉÇJ
ÄêóÇåáåÖëêaíÉ=Ñçê=_qbu=é™=MIMNJMIN=ÇJNI=å™ê=ÇÉí=Éê=ÇçâìãÉåíÉêÉíI=aí=ÄÉíáåÖÉäJ
ëÉêåÉ=Ñçê=åÉÇÄêóÇåáåÖ=Éê=íáä=ëíÉÇÉ=çÖ=å™ê=ÇÉê=Éê=íÉÖå=é™=aí=åÉÇÄêóÇåáåÖÉå=ÑçJ
êÉÖ™ê=áåJëáíìK=
=
cçêëâÉääÉå=áãÉääÉã=ÇÉí=âçåëÉêîaíáîÉ=NK=çêÇÉåëÉëíáãaíI=çéå™Éí=îÉÇ=amaJíÉëíÉåI=
é™=MIPO=ÇJN=EãÉÇ=ÇÉí=ÑçêÄÉÜçäÇI=aí=íÉëíÉå=Éê=ìÇÑ›êí=Ñçê=ìâÉåÇíÉ=qsl`ÛÉêF=çÖ=
ÇÉå=âçåëÉêîaíáîÉ=êaíÉ=é™=MIMN=ÇJNI=aåÄÉÑaäÉí=á=LNLI=Éê=çã=ÇÉí=íaÖÉê=ÅaK=O=ÉääÉê=TM=
ÇaÖÉ=Ñ›ê=ÜaäîÇÉäÉå=aÑ=ëíçÑÑÉí=ÄäáîÉê=åÉÇÄêìÇí=EÜaäîÉêáåÖëíáÇÉåFK=
=
=

= =



=

PS=

= =



=

PT=

R máäçíÑçêë›ÖW=aáîÉêëáíÉíëìåÇÉêë›ÖÉäJ
ëÉ=

RKN cçêë›ÖëÄÉíáåÖÉäëÉê=

RKNKNRKNKNRKNKNRKNKN ggggçêÇéê›îÉêçêÇéê›îÉêçêÇéê›îÉêçêÇéê›îÉê====

eîÉê=àçêÇéê›îÉ=ÄÉëíçÇ=aÑ=ÅaK=RM=Ö=àçêÇ=çéëaãäÉí=á=êÉÇÅaé=ÖäaëK=mê›îÉå=Éê=çéJ
ÄÉîaêÉí=é™=â›ä=çÖ=Éê=ëÉåÇí=íáä=›àÉÄäáââÉäáÖ=ak^JÉâëíêaâíáçå=é™=^aäÄçêÖ=råáîÉêJ
ëáíÉíK=
=
aÉå=íçíaäÉ=ã‹åÖÇÉ=ãáâêçÄáÉä=ak^=á=ÜîÉê=aÑ=ÇÉ=ìÇíaÖåÉ=àçêÇéê›îÉê=ÄäÉî=ÄÉJ
ëíÉãí=îÉÇ=ÑÉã=ëÉéaêaíÉ=ÉâëíêaâíáçåÉêK=aÉê=âìååÉ=áââÉ=âçåëíaíÉêÉë=î‹ëÉåíäáÖÉ=
ÑçêëâÉääÉ=á=ÜîÉêâÉå=ìÇÄóííÉ=Eíóéáëâ=RJOM=”Ö=ÄáçãaëëÉLÖ=àçêÇF=ÉääÉê=addbJ
éêçÑáäÉêåÉ=ÜÉêÑêa=EÇaía=áââÉ=îáëíFK=
=
RKNKORKNKORKNKORKNKO fåÇÜçäÇ=~Ñ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éçêÉäìÑíÉåfåÇÜçäÇ=~Ñ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éçêÉäìÑíÉåfåÇÜçäÇ=~Ñ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éçêÉäìÑíÉåfåÇÜçäÇ=~Ñ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éçêÉäìÑíÉå====

m™=ÜîÉê=éê›îÉíaÖåáåÖëéçëáíáçå=Ñçê=ìÇíaÖåáåÖ=aÑ=àçêÇéê›îÉ=íáä=addbJaåaäóëÉ=
Éê=ÇÉê=çÖë™=ìÇÑ›êí=Éå=éçêÉäìÑíëÅêÉÉåáåÖ=ãÉÇ=mfaJã™äÉêLééÄo^bK=aÉííÉ=Éê=
Öàçêí=ãÉÇ=ÜÉåÄäáâ=é™=aí=Ñ™=Éí=›àÉÄäáâëÄáääÉÇÉ=aÑ=âçåÅÉåíêaíáçåÉå=aÑ=ÑäóÖíáÖÉ=âìäJ
ÄêáåíÉê=á=ÖaëÑaëÉåI=ëçã=ÇÉ=ÑçêëâÉääáÖÉ=àçêÇéê›îÉê=J=çÖ=ÇÉêãÉÇ=ÄaâíÉêáÉêåÉ=J=Üaê=
î‹êÉí=ìÇëaí=ÑçêK=
=
råÇÉêë›ÖÉäëÉå=Éê=ìÇÑ›êí=ãÉÇ=éçêÉäìÑíëéóÇI=åÉÇêaããÉí=íáä=N=ãKìKíK=cçêìÇ=Ñçê=
ìÇíaÖåáåÖ=aÑ=éçêÉäìÑíéê›îÉêåÉ=Éê=çéëíáääáåÖÉå=ÑçêéìãéÉí=ãÉÇ=Éå=äìÑíã‹åÖÇÉ=
ëîaêÉåÇÉ=íáäI=aí=äìÑíÉå=á=ê›ê=çÖ=ëäaåÖÉê=Éê=ìÇëâáÑíÉí=ÅaK=RM=ÖaåÖÉK=mçêÉäìÑíéê›J
îÉêåÉ=Éê=ÉÑíÉêÑ›äÖÉåÇÉ=ìÇíaÖÉí=ëçã=éçëÉéê›îÉê=EÅaK=OIR=iF=á=oáäëaå=éçëÉê=îÉÇ=
ÄêìÖ=aÑ=îaâììãâaëëÉ=çÖ=aåaäóëÉêÉí=ãÉÇ=mfaJã™äÉêLééÄo^bK=
=
oÉëìäíaíÉí=aÑ=éçêÉäìÑíëÅêÉÉåáåÖÉå=ÑêÉãÖ™ê=aÑ=íaÄÉä=RKN=çÖ=Éê=ãÉÇíaÖÉí=á=m`^J
aåaäóëÉåI=ëaããÉå=ãÉÇ=aêíëÇáîÉêëáíÉí=çÖ=áåíÉåëáíÉí=ÄÉëíÉãí=îÉÇ=addbJ
ÑáåÖÉêéêáåíáåÖI=àÑK=aÑëåáí=RKOKNKNK=
=

mìåâímìåâímìåâímìåâí==== mê›îÉLÄÉíáåÖÉäëÉêmê›îÉLÄÉíáåÖÉäëÉêmê›îÉLÄÉíáåÖÉäëÉêmê›îÉLÄÉíáåÖÉäëÉê==== éééééÄéÄéÄéÄGGGG====
cN= cóäÇëaåÇX=amaJçãê™ÇÉ=Ñ›ê=íÉëí= OTM=
cO= cóäÇëaåÇX=amaJçãê™ÇÉ=ÉÑíÉê=íÉëí= [VVVVKMMM=
cT= cóäÇëaåÇX=ìé™îáêâÉí= NNM=

cU= cóäÇëaåÇX=ÉîíK=é™îáêâÉí=aÑ=äÉííÉêÉ=ÑçêìêÉåÉí=ÖêìåÇîaåÇ= PNM=
cV= cóäÇëaåÇX=ÉîíK=é™îáêâÉí=aÑ=äÉííÉêÉ=ÑçêìêÉåÉí=ÖêìåÇîaåÇ= OUM=

cNM= fåíaâíàçêÇ=á=êÉëíÑçêìêÉåáåÖ= TPKMMM=
cNN= fåíaâíàçêÇ=á=ìÑçêìêÉåÉí=çãê™ÇÉ= NSM=
cNO= oÉÑÉêÉåÅÉéê›îÉ=á=ìÑçêìêÉåÉí=ÑóäÇëaåÇI=áåíaâíàçêÇ= SQ=
cNP= oÉÑÉêÉåÅÉéê›îÉ=á=ìÑçêìêÉåÉí=ÑóäÇëaåÇI=áåíaâíàçêÇ= RP=

q~ÄÉä=RKNW=oÉëìäí~íÉê=Ñê~=éçêÉäìÑíëÅêÉÉåáåÖ=Ñçê=áåÇÜçäÇ=~Ñ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éìåâíÉê=Ñçê=ìÇí~ÖåáåÖ=
~Ñ=àçêÇéê›îÉê=íáä=addbJÑáåÖÉêéêáåíáåÖK=G=oÉëìäí~íÉê=[=NMKMMM=ééÄ=Éê=ÑçêÉí~ÖÉí=ãÉÇ=mfaJã™äÉê=â~äáJ
ÄêÉêÉí=ãçÇ=NMM=ééã=áëçÄìíóäÉåX=êÉëìäí~íÉê=YNMKMMM=ééÄ=Éê=ÑçêÉí~ÖÉí=ãÉÇ=ééÄo^b=â~äáÄêÉêÉí=ãçÇ=
NM=ééã=áëçÄìíóäÉåK=

=



=

PU=

RKO oÉëìäí~íÉê=

RKOKNRKOKNRKOKNRKOKN ddddÉåÉêÉä=éêáãÉêÉåÉêÉä=éêáãÉêÉåÉêÉä=éêáãÉêÉåÉêÉä=éêáãÉê========

pçã=ÇÉí=ÑêÉãÖ™ê=aÑ=ÑáÖìê=RKN=Éê=ÇÉê=ìÇ=Ñêa=ÇÉ=ìÇíaÖåÉ=àçêÇéê›îÉê=çéå™Éí=Éí=
ëíçêí=aåíaä=Ä™åÇ=á=addb=aåaäóëÉå=çÖ=ÇÉêãÉÇ=é™îáëí=Éå=êÉäaíáî=ëíçê=aêíëÇáîÉêëáJ
íÉí=á=ÇÉ=aåaäóëÉêÉÇÉ=àçêÇéê›îÉêK=f=ÇÉí=áääìëíêÉêÉÇÉ=ÉâëÉãéÉä=Éê=Ä™åÇÉåÇÉ=Ñêa=ÇÉå=
ÉåÉ=aÑ=êÉÑÉêÉåÅÉéê›îÉêåÉ=Eéê›îÉ=cNPF=ÑçêîêÉÇÉå=é™=ÖÉäÉåI=ÜîáäâÉí=îaåëâÉäáÖÖ›ê=
ÇÉå=ÉÑíÉêÑ›äÖÉåÇÉ=ÄáääÉÇaåaäóëÉK=f=ÇÉííÉ=íáäÑ‹äÇÉ=Éê=êÉÑÉêÉåÅÉéê›îÉå=ÇÉêÑçê=áââÉ=
ãÉÇíaÖÉí=á=m`^JaåaäóëÉåK=
=

==
cáÖìê=RKNW=addbJÖÉäI=Üîçê=ÇÉê=Éê=~åîÉåÇí=Éå=ÖÉåÉêÉä=éêáãÉê=ÇÉëáÖåÉí=íáä=~í=ê~ããÉ=NSpJêok^=ÖÉåÉí=
Ñçê=Ä~âíÉêáÉê=á=àçêÇéê›îÉêåÉ=EPQNcLRNUo=éêáãÉêë‹ííÉíFK=

=
RKOKNKN m`^J~å~äóëÉ=

aÉê=Éê=ìÇÑ›êí=íç=ÑçêëâÉääáÖÉ=m`^JaåaäóëÉê=aÑ=ÇaíaãaíÉêáaäÉí=íáä=îìêÇÉêáåÖ=aÑ=
ëíaíáëíáëâÉ=äáÖÜÉÇÉê=ÉääÉê=ÑçêëâÉääÉ=á=ÇaíaãaíÉêáaäÉíK=f=ÇÉå=Ñ›êëíÉ=aåaäóëÉ=áåÇÖ™ê=
ìÇÉäìââÉåÇÉ=aêíëÇáîÉêëáíÉí=çÖ=aåíaä=ÖÉåâçéáÉê=á=ÜîÉêí=Ä™åÇ=âîaåíáÑáÅÉêÉí=îÉÇ=
äóëáåíÉåëáíÉí=Ñçê=Ä™åÇÉí=EÑáÖìê=RKOFI=çÖ=á=ÇÉå=aåÇÉå=aåaäóëÉ=Éê=áåÇÜçäÇÉí=aÑ=ÑäóÖJ
íáÖÉ=âìäÄêáåíÉê=ã™äí=á=ééÄ=á=éê›îÉíaÖåáåÖëàçêÇÉå=çÖë™=áåÇÇêaÖÉí=EÑáÖìê=RKPFK=
=

=
cáÖìê=RKOW=m`^J~å~äóëÉ=~Ñ=~êíëÇáîÉêëáíÉí=çÖ=Ä™åÇáåíÉåëáíÉí=Ñê~=addbJÖÉäÉåK=
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F12 



=

PV=

=

=
cáÖìê=RKPW=m`^J~å~äóëÉ=~Ñ=~êíëÇáîÉêëáíÉí=çÖ=Ä™åÇáåíÉåëáíÉí=Ñê~=addbJÖÉäÉå=ë~ãí=âçåÅÉåíê~íáçåÉå=~Ñ=
ÑäóÖíáÖÉ=âìäÄêáåíÉêK=

=
aÉí=ÑêÉãÖ™ê=aÑ=ÑáÖìê=RKO=çÖ=RKPI=aí=ÄÉÖÖÉ=ÇÉ=ìÇÑ›êíÉ=m`^JaåaäóëÉê=îáëÉê=íêÉ=
ÖêìééÉêáåÖÉêW=

NK cNM=ìÇíaÖÉí=á=áåíaâí=àçêÇ=ãÉÇ=êÉëíÑçêìêÉåáåÖK=
OK cNN=çÖ=cNO=ìÇíaÖÉí=á=ìÑçêìêÉåÉÇÉ=çãê™ÇÉêK=
PK cNI=cOI=cTI=cU=çÖ=cV=ìÇíaÖÉí=á=ÇÉå=çéÑóäÇíÉ=ìÇÖêaîåáåÖI=ãÉå=ãÉÇ=

ÑçêëâÉääáÖÉ=ÖêaÇÉê=aÑ=ãìäáÖ=é™îáêâåáåÖ=Ñêa=êÉëíÑçêìêÉåáåÖÉåK=
=
^Ñ=çîÉåëí™ÉåÇÉ=ëÉë=Éå=ÖçÇ=ëaããÉåÜ‹åÖ=ãÉääÉã=ÇÉ=ëíaíáëíáëâÉ=ÖêìééÉê=îÉÇ=
m`^JaåaäóëÉå=çÖ=ÑçêîÉåíÉÇÉ=ÑçêëâÉääáÖÜÉÇÉê=ìÇ=Ñêa=éê›îÉìÇíaÖåáåÖÉåK=rãáÇJ
ÇÉäÄaêí=Éê=âçêêÉäaíáçåÉå=áåÇÉåÑçê=ÖêìééÉ=P=Ü›àÉêÉ=îÉÇ=áåÇÇêaÖÉäëÉ=aÑ=éçêÉäìÑíJ
ééÄ=á=aåaäóëÉåK=aÉííÉ=ëâaä=ëaåÇëóåäáÖîáë=íáäëâêáîÉëI=aí=áåÇÜçäÇÉí=aÑ=ÑäóÖíáÖÉ=âìäJ
ÄêáåíÉê=á=cNM=îaê=ãÉÖÉí=ëí›êêÉ=ÉåÇ=ÇÉ=êÉëíÉêÉåÇÉ=ã™äáåÖÉêI=ÜîçêîÉÇ=ÇÉååÉ=
îaêáaÄÉä=Ñ™ê=êÉäaíáî=ëíçê=áåÇÑäóÇÉäëÉ=é™=m`NK=aÉí=Éê=ÇçÖ=îáÖíáÖí=aí=ÑêÉãÜ‹îÉI=
áåÇÇêaÖÉäëÉ=aÑ=áåÇÜçäÇÉí=aÑ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=àçêÇÉå=áââÉ=‹åÇêÉê=é™=ÖêìééÉJ
êáåÖÉêåÉI=ÜîáäâÉí=áåÇáâÉêÉêI=aí=ÇÉ=ÖêìééÉêáåÖÉêI=ÇÉê=ÑáåÇÉë=ìÇÉå=ÇáëëÉ=êÉëìäíaíÉê=
EÑáÖìê=RKOF=Ñ›äÖÉê=îaêáaíáçåÉå=aÑ=âçåÅÉåíêaíáçåÉå=aÑ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=éçêÉJ
äìÑíÉå=EÇîëK=íáäÖ‹åÖÉäáÖÜÉÇÉå=aÑ=çäáÉâìäÄêáåíÉêFK=
=
aÉí=ÑêÉãÖ™ê=ÉåÇîáÇÉêÉ=aÑ=ÑáÖìê=RKO=çÖ=ÑáÖìê=RKPI=aí=ÇÉê=áââÉ=âaå=é™îáëÉë=ÑçêëâÉä=
é™=éê›îÉêåÉ=cN=çÖ=cOI=ÇÉê=Éê=ìÇíaÖÉí=ÜÉåÜçäÇëîáë=Ñ›ê=çÖ=ÉÑíÉê=ìÇÑ›êÉäëÉ=aÑ=Éå=
amaJíÉëíK=aÉê=Éê=ë™äÉÇÉë=áåíÉí=ÇÉê=íóÇÉê=é™I=aí=íáäÑ›êëäÉå=aÑ=ÄÉåòÉå=çîÉê=Éå=
éÉêáçÇÉ=é™=RJS=íáãÉê=ÖáîÉê=aåäÉÇåáåÖ=íáä=ÄÉíóÇÉåÇÉ=ãáâêçÄáÉä=î‹âëí=aÑ=ÇÉ=aääÉJ
êÉÇÉ=íáäëíÉÇÉî‹êÉåÇÉ=ÄaâíÉêáÉaêíÉêI=ÉääÉê=íáä=Éå=ÑêÉãî‹âëí=aÑ=åóÉ=aêíÉêI=ëçã=ìÇJ
Ö›ê=ãÉêÉ=ÉåÇ=ÅaK=N=B=aÑ=ÄáçãaëëÉåK=lã=åçÖÉíI=áåÇáâÉêÉê=ÇáëëÉ=êÉëìäíaíÉê=ë™äÉJ
ÇÉëI=aí=ÇÉ=åÉÇÄêóÇåáåÖëêaíÉê=ÇÉê=Éê=ÉëíáãÉêÉí=é™=ÄaÖÖêìåÇ=aÑ=amaJíÉëíÉå=Éê=
êÉäaíÉêÉí=íáä=ÇÉå=ãáâêçÄáÉääÉ=éçéìäaíáçå=ÇÉê=îaê=á=àçêÇÉå=îÉÇ=íÉëíÉåë=ÄÉÖóåÇÉäëÉK=
=
bå=ã™äÄaê=‹åÇêáåÖ=aÑ=àçêÇÉåë=ÄáçÇáîÉêëáíÉí=âê‹îÉê=ëaåÇëóåäáÖîáë=Éå=é™îáêâåáåÖ=
ãÉÇ=ÑçêìêÉåáåÖ=EÇîëK=Éå=›ÖÉí=ëìÄëíêaíJíáäÖ‹åÖÉäáÖÜÉÇF=çîÉê=Éå=ä‹åÖÉêÉ=íáÇëéÉJ
êáçÇÉ=ÉåÇ=ÇÉí=îaê=íáäÑ‹äÇÉí=ìåÇÉê=amaJíÉëíÉåK=aÉííÉ=ëíÉããÉê=çîÉêÉåë=ãÉÇ=
ÉêÑaêáåÖÉêåÉ=Ñêa=Éí=ëí›êêÉ=ÑÉäíëíìÇáÉ=é™=cäóîÉëíaíáçå=s‹êä›ëÉI=Üîçê=ÇÉê=ÄäÉî=éäaJ
ÅÉêÉí=Éå=âìåëíáÖ=âáäÇÉ=ÄÉëí™ÉåÇÉ=aÑ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=ìã‹ííÉÇÉ=aÑäÉàêáåÖÉê=aÑ=
Ñáåí=ëaåÇK=lîÉê=Éå=éÉêáçÇÉ=é™=P=ã™åÉÇÉê=âìååÉ=ÇÉê=ÜÉê=âìå=çÄëÉêîÉêÉë=Éå=
ÄÉÖê‹åëÉí=ÉÑÑÉâí=aÑ=âìäÄêáåíÉÑçêìêÉåáåÖÉå=é™=ëí›êêÉäëÉå=aÑ=àçêÇÉåë=ãáâêçÄáÉääÉ=
éçéìäaíáçå=LOOLK=aÉííÉ=ÄäÉî=ÇçÖ=ìåÇÉêë›Öí=îÉÇ=ÇóêâåáåÖëÄaëÉêÉÇÉ=ãÉíçÇÉêI=
ëçã=aäí=aåÇÉí=äáÖÉ=Üaê=Éå=ÄÉíóÇÉäáÖ=ãáåÇêÉ=Ñ›äëçãÜÉÇ=ÉåÇ=ÇÉí=Éê=íáäÑ‹äÇÉí=îÉÇ=
addb=aåaäóëÉåK=
=
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=

QM=

RKOKNKO ^êíëÄÉëíÉããÉäëÉ=

pçã=ÄÉëâêÉîÉí=çîÉåÑçê=Éê=ìÇîaäÖíÉ=Ä™åÇ=Ñêa=addbJéêçÑáäÉêåÉ=âäáééÉí=ìÇ=çÖ=
ëÉâîÉåíÉêÉí=Ñçê=aí=ÄÉëíÉããÉ=áÇÉåíáíÉíÉå=aÑ=ÇÉ=ãáâêççêÖaåáëãÉêI=ëçã=ëÉâîÉåJ
ëÉêåÉ=ëíaããÉê=ÑêaK=^Ñ=ÑáÖìê=RKQ=ÑêÉãÖ™ê=ÖÉäÉåI=ãÉÇ=Éå=çîÉêëáÖí=çîÉê=ÇÉ=Ä™åÇI=
ÇÉê=Éê=ëâ™êÉí=ìÇK==
=

cáÖìê=RKQW=addb=ÖÉä=ÇÉê=~åÖáîÉê=ÜîáäâÉ=Ä™åÇ=ÇÉê=Éê=ëâ™êÉí=ìÇ=íáä=ÑóäçÖÉåÉíáëâ=áÇÉåíáÑáâ~íáçåK=q~ääÉåÉ=
~åÖáîÉê=Ä™åÇ=ÇÉê=âäáééÉí=ìÇ=çÖ=ëÉâîÉåëáÇÉåíáÑáÅÉêÉí=EàÑ=í~ÄÉä=RKOFK=oÉÑÉêÉåÅÉéê›îÉê=çÖ=ÑçêìêÉåÉÇÉ=
éê›îÉê=ÇÉê=Ü›êÉê=ë~ããÉå=Éê=áääìëíêÉêÉí=ãÉÇ=ÇÉ=Ñ~êîÉÇÉ=âçãÄáå~íáçåëÇá~Öê~ããÉê=çîÉê=ÖÉäÉåK=
=
pçã=ÇÉí=ÑêÉãÖ™ê=aÑ=ÑáÖìê=RKQ=Éê=ÇÉê=ëâ™êÉí=PT=Ä™åÇ=ìÇ=ëçã=Éê=ëÉåÇí=íáä=ëÉâîÉåJ
íÉêáåÖ=çÖ=ÉÑíÉêÑ›äÖÉåÇÉ=ÑóäçÖÉåÉíáëâ=áÇÉåíáÑáâaíáçåK=aÉå=ÑóäçÖÉåÉíáëâÉ=ÄÉëíÉãJ
ãÉäëÉ=aÑ=áÇÉåíáíÉíÉå=á=ÇÉ=ÑçêëâÉääáÖÉ=ìÇëâ™êåÉ=Ä™åÇ=ÑêÉãÖ™ê=aÑ=íaÄÉä=RKOK=aÉí=Éê=
íáäëíê‹ÄíI=aí=ìÇî‹äÖÉ=Ä™åÇÉåÇÉ=ãÉÇ=ÜÉåÄäáâ=é™=aí=áÇÉåíáÑáÅÉêÉ=ÄaâíÉêáÉêI=ÇÉê=
ÑáåÇÉë=á=éê›îÉêI=ëçã=Éê=ìÇëaí=Ñçê=ÑäóÖíáÖÉ=âìäÄêáåíÉêK=aÉííÉ=Ö›êÉë=îÉÇ=aí=ëaãJ
ãÉåäáÖåÉ=ãÉÇ=ÇÉå=íáäëîaêÉåÇÉ=ÄaÖÖêìåÇëéê›îÉ=ëçã=ÖÉçäçÖáëâ=Üaê=ëaããÉ=âaJ
êaâíÉêáëíáâI=ãÉå=ëçã=áââÉ=Éê=é™îáêâÉí=aÑ=ÑçêìêÉåáåÖÉåK=cNN=Éê=ë™äÉÇÉë=ÖÉçäçÖáëâ=
ëaããÉåäáÖåÉäáÖ=ãÉÇ=cNMI=ãÉåë=cNO=çÖ=cNP=Éê=ëaããÉåäáÖåÉäáÖ=ãÉÇ=cTJcVK=
cTJcNM=Éê=aääÉ=âaêaâíÉêáëÉêÉí=îÉÇ=aí=î‹êÉ=é™îáêâÉí=aÑ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=ÑçêJ
ëâÉääáÖ=ÖêaÇK=båÇîáÇÉêÉ=Éê=cN=çÖ=cO=ìÇíaÖÉí=Ñ›ê=çÖ=ÉÑíÉê=amaJÑçêë›ÖÉí=é™=
ëaããÉ=ëíÉÇ=çÖ=á=ëaããÉ=ÇóÄÇÉK==
=
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=

QN=

q~ÄÉä=RKOW=fÇÉåíáÑáâ~íáçå=~Ñ=ÇÉ=ìÇëâ™êåÉ=Ä™åÇ=Ñê~=addb=EàÑ=ÑáÖìê=RKQFK=
=
aÉí=ÑêÉãÖ™ê=ÉåÇîáÇÉêÉ=aÑ=ÑáÖìê=RKQI=aí=ÑäÉêÉ=Ä™åÇ=áââÉ=Éê=ëÉâîÉåíÉêÉíK=açÖ=Éê=
ÇÉí=íáäëíê‹Äí=aí=ëÉâîÉåíÉêÉ=ãáåÇëí=Éí=Ä™åÇ=Ñêa=ÜîÉê=Ä™åÇê‹ââÉ=ëçã=îáëìÉäí=îìêJ
ÇÉêÉí=Ö™ê=áÖÉå=á=aääÉ=éê›îÉêI=ÉâëK=Ä™åÇ=åêK=NI=OI=OU=çÖ=PPK=
==
pÉäîçã=m`^JaåaäóëÉå=çîÉêçêÇåÉí=ÖêìééÉêÉê=cN=çÖ=cO=á=ëaããÉ=ÖêìééÉI=Éê=ÇÉê=
çÖë™=ãáåÇêÉ=ÑçêëâÉääÉ=á=ê‹ââÉÑ›äÖÉå=aÑ=Ä™åÇ=ãÉääÉã=cN=çÖ=cOI=çÖ=ÇÉí=âaå=îáëìJ
Éäí=îìêÇÉêÉëI=aí=ÇÉå=ëí›êëíÉ=ÑçêëâÉä=á=áåíÉåëáíÉí=äáÖÖÉê=á=Ä™åÇ=åêK=NI=OI=P=çÖ=SK=
_™åÇ=åêK=SI=ëçã=Üaê=Ü›àÉêÉ=áåíÉåëáíÉí=á=cO=ÉåÇ=á=cNI=Éê=áÇÉåíáÑáÅÉêÉí=ëçã=Éå=
ÄaâíÉêáÉ=íáäÜ›êÉåÇÉ=çêÇÉåÉå=_ìêâÜçäÇÉêá~äÉëK=båÇîáÇÉêÉ=ÑáåÇÉë=Éí=âêaÑíáÖí=Ä™åÇ=
ãÉääÉã=O=çÖ=SI=ëçã=äáÖÉäÉÇÉë=Üaê=Ü›àÉêÉ=áåíÉåëáíÉí=á=cO=ÉåÇ=á=cNK=aÉëî‹êêÉ=îaê=
ÇÉí=áââÉ=ãìäáÖí=aí=áÇÉåíáÑáÅÉêÉ=ëÉâîÉåëÉå=ÄaÖ=ÇÉííÉ=Ä™åÇK=aÉí=Éê=ìîáëí=çã=ÇáëëÉ=
ÑçêëâÉääÉ=á=ÇÉ=íç=éê›îÉê=ëâóäÇÉë=î‹âëí=ÉääÉê=åaíìêäáÖÉ=îaêáaíáçåÉê=á=éê›îÉãaíÉêáaJ
äÉí=çÖ=ÇÉí=âaå=áââÉ=ìÇÉäìââÉëI=aí=ÜÉäÉ=ÉääÉê=ÇÉäÉ=aÑ=ÑçêëâÉääÉå=ãÉääÉã=cN=çÖ=cO=
âaå=íáäëâêáîÉë=ãáåÇêÉ=äçâaäÉ=ÑçêëâÉääÉ=á=ÇáîÉêëáíÉíÉå=á=àçêÇÉåK=

_™åÇ=åêK_™åÇ=åêK_™åÇ=åêK_™åÇ=åêK==== gçêÇéê›îÉgçêÇéê›îÉgçêÇéê›îÉgçêÇéê›îÉ==== k‹êãÉëíÉ=ëä‹ÖíåáåÖ=á=dÉå_aåâk‹êãÉëíÉ=ëä‹ÖíåáåÖ=á=dÉå_aåâk‹êãÉëíÉ=ëä‹ÖíåáåÖ=á=dÉå_aåâk‹êãÉëíÉ=ëä‹ÖíåáåÖ=á=dÉå_aåâ====
N= cN= cä~îçÄ~ÅíÉêáìã=ëéK==
O= = mçä~êçãçå~ë=å~éÜíÜ~äÉåáîçê~åë=
P= = jÉíÜóäçéÜáä~ÅÉ~É=ëéK=
Q= = cä~îçÄ~ÅíÉêáìã=ëéK=
R= = káíêçëçëéáê~=ëéK=
S= cO= _ìêâÜçäÇÉêá~äÉë=ëéK=
T= = cä~îçÄ~ÅíÉêáìã=ëéK==
U= = cáêãáÅìíÉë=ëéK=
V= cT= cä~îçÄ~ÅíÉêáìã=äáãáÅçä~==
NM= = _ìêâÜçäÇÉêá~äÉë=ëéK=
NN= = `çääáãçå~ë=ëéK=
NO= = j~ëëáäá~=ëéK=
NP= cU= cä~îçÄ~ÅíÉêáìã=äáãáÅçä~==
NQ= = káíêçëçëéáê~=ëéK=
NR= = j~ëëáäá~=ëéK=
NS= = mêçÅ~Ä~ÅíÉêá~ÅÉ~É=ëéK==
NT= = oÜçÇçÅóÅä~ÅÉ~É=ëéK=
NU= cV= cä~îçÄ~ÅíÉêáìã=äáãáÅçä~==
NV= = lñ~äçÄ~ÅíÉê=ëéK=
OM= = péÜáåÖçÄ~ÅíÉêá~äÉë=ëéK=
ON= = j~ëëáäá~=ëéK=
OO= = cä~îçÄ~ÅíÉêáìã=ëéK=
OP= cNM= qÜáçÄ~ÅíÉê=ëéK=
OQ= = lñ~äçÄ~ÅíÉê=ëéK=
OR= = lñ~äçÄ~ÅíÉê~ÅÉ~É=ëéK=
OS= = káíêçëçëéáê~=ëéK=
OT= = cä~îçÄ~ÅíÉêáìã=ëéK=

OU= cNN= pìííÉêÉää~ÅÉ~É=ëéK=
OV= = j~ëëáäá~=ëéK=
PM= = cä~îçÄ~ÅíÉêáìã=ëéK==
PN= cNO= káíêçëçëéáê~=ëéK=
PO= = káíêçëçëéáê~=ëéK==
PP= cNP= `äçëíêáÇáìã=ëéK=
PQ= = ^òç~êÅìë=ëéK=
PR= = eÉêÄ~ëéáêáääìã=ëéK==
PS= = _ìêâÜçäÇÉêá~äÉë=ëéK=
PT= = káíêçëçëéáê~=ëéK=



=

QO=

==
paããÉåÜçäÇÉë=cTJcV=áåÇÄóêÇÉë=îáëìÉäíI=ÑêÉãÖ™ê=ÇÉíI=aí=ÇÉê=Éê=êáãÉäáÖ=çîÉêÉåJ
ëíÉããÉäëÉ=á=Ä™åÇê‹ââÉÑ›äÖÉå=áãÉääÉã=ÇÉ=íêÉ=àçêÇéê›îÉêI=ÇçÖ=ãÉÇ=ÑçêëâÉääáÖÉ=
áåíÉåëáíÉíÉê=á=ÇÉ=íêÉ=éê›îÉêK=paããÉåÜçäÇÉë=ãÉÇ=ÇÉå=ÑóäçÖÉåÉíáëâÉ=áÇÉåíáÑáâaíáJ
çåI=ÑêÉãÖ™ê=ÇÉí=ÉåÇîáÇÉêÉI=aí=Ä™åÇ=ëçã=îáëìÉäí=âaå=îìêÇÉêÉë=aí=äáÖÖÉ=é™=áÇÉåíáJ
ëâÉ=éçëáíáçåÉê=á=ÖÉäÉå=çÖë™=ëaåÇëóåäáÖîáë=ëíaããÉê=Ñêa=ÇÉå=ëaããÉ=aêíK=pçã=
ÉâëÉãéÉä=âaå=å‹îåÉë=Ä™åÇ=åêK=VI=NP=çÖ=NUI=ëçã=aääÉ=Éê=áÇÉåíáÑáÅÉêÉí=ëçã=cä~J
îçÄ~ÅíÉêáìã=äáãáÅçä~=çÖ=Ä™åÇ=åêK=NOI=NR=çÖ=ONI=ëçã=aääÉ=Éê=áÇÉåíáÑáÅÉêÉí=ëçã=
j~ëëáäá~=ëéK=qáäëîaêÉåÇÉ=Ä™åÇ=Ö™ê=ÇçÖ=áÖÉå=á=cNO=çÖ=cNPI=ÜîçêÑçê=ÇÉ=ëaããÉ=
aêíÉê=ëaåÇëóåäáÖîáë=Éê=íáä=ëíÉÇÉ=á=ÇáëëÉ=éê›îÉê=ëÉäîçã=ÇÉííÉ=áââÉ=ÑêÉãÖ™ê=aÑ=íaÄÉä=
RKOK=paããÉåÜçäÇÉë=cTJcV=ãÉÇ=cNO=çÖ=cNPI=âaå=ÇÉê=áââÉ=îáëìÉäí=áÇÉåíáÑáÅÉêÉë=
ãaêâaåíÉ=aÑîáÖÉåÇÉ=Ä™åÇI=ÇçÖ=ëâaä=ÇÉí=ÄÉã‹êâÉëI=aí=ÇÉê=Éê=êÉäaíáîí=ãaåÖÉ=
Ä™åÇI=ÜîáäâÉí=îaåëâÉäáÖÖ›ê=Éå=îáëìÉä=îìêÇÉêáåÖ=aÑ=ÑçêëâÉääÉåÉK=
=
aÉå=ãÉëí=ãaêâaåíÉ=ÑçêëâÉä=ÇÉê=îáëìÉäí=âaå=ëÉë=aÑ=ÑáÖìê=RKQ=Éê=ÑçêëâÉääÉå=á=Ä™åÇJ
ê‹ââÉÑ›äÖÉå=ãÉääÉã=cNM=çÖ=cNNI=Üîçê=çÖë™=áåíÉåëáíÉíÉêåÉ=îaêáÉêÉê=ãaêâaåíK=
aÉí=Éê=ë™äÉÇÉë=á›àåÉÑaäÇÉåÇÉI=aí=aåíaääÉí=aÑ=Ä™åÇ=ëÉê=ìÇ=íáä=aí=î‹êÉ=êÉÇìÅÉêÉí=á=
ÇÉå=ÑçêìêÉåÉÇÉ=éê›îÉ=EcNMF=á=ÑçêÜçäÇ=íáä=êÉÑÉêÉåÅÉéê›îÉå=EcNNFI=ÜîáäâÉí=âaå=
áåÇáâÉêÉI=aí=î‹âëíÉå=ìÇÖ›êÉë=aÑ=Éå=ÖêìééÉ=aÑ=ÄaâíÉêáÉêI=ëçã=Éê=ëéÉÅáaäáëÉêÉí=á=
åÉíçé=åÉÇÄêóÇåáåÖ=aÑ=ÖaëçäáÉÑçêìêÉåáåÖÉå=á=ìã‹ííÉí=òçåÉK=aÉ=ãÉëí=ãaêâaåíÉ=
Ä™åÇ=á=cNM=Éê=åêK=OR=çÖ=OSI=ÇÉê=Éê=áÇÉåíáÑáÅÉêÉí=ëçã=ÜÉåÜçäÇëîáë=lñ~äçÄ~ÅíÉê~J
ÅÉ~É=ëéK=çÖ=káíêçëçëéáê~=ëéK=aáëëÉ=Éê=ÇçÖ=ÄÉÖÖÉ=çÖë™=êÉéê‹ëÉåíÉêÉí=á=cNNI=ÄaêÉ=
ãÉÇ=Éå=äaîÉêÉ=áåíÉåëáíÉí=áåÇáâÉêÉåÇÉI=aí=ÇÉ=áââÉ=Éê=ëéÉÅáÑáââÉ=Ñçê=éê›îÉê=ãÉÇ=
àçêÇÑçêìêÉåáåÖK=
=
aÉå=ÑóäçÖÉåÉíáëâÉ=aåaäóëÉ=îáëÉê=Éå=í‹í=êÉäaíáçå=ãÉääÉã=ãáâêççêÖaåáëãÉê=á=ÇÉ=
ìÇíaÖåÉ=àçêÇéê›îÉê=çÖ=ãáâêççêÖaåáëãÉêI=ÇÉê=íáÇäáÖÉêÉ=Éê=áÇÉåíáÑáÅÉêÉí=á=àçêÇJ
ÑçêìêÉåÉÇÉ=çãê™ÇÉêK=bâëÉãéÉäîáë=Éê=ÇÉê=á=àçêÇéê›îÉ=cN=ÑìåÇÉí=Éå=ëÉâîÉåë=
EÄ™åÇ=åêK=OF=ÇÉê=Üaê=mçä~êçãçå~ë=å~éÜíÜ~äÉåáîçê~åë=`gO=ëçã=í‹ííÉëíÉ=ÄÉëä‹ÖJ
íÉÇÉ=çêÖaåáëãÉK=aÉååÉ=ëíaããÉ=Éê=íáÇäáÖÉêÉ=ÄÉëâêÉîÉí=ëçã=î‹êÉåÇÉ=aåëîaêäáÖ=
Ñçê=åÉÇÄêóÇåáåÖÉå=aÑ=åaéÜíÜaäÉå=á=çäáÉÑçêìêÉåÉí=ëÉÇáãÉåí=LOPLK=qáäëîaêÉåÇÉ=Éê=
íç=aåÇêÉ=ëíaããÉê=äáÖÉäÉÇÉë=í‹ííÉëí=êÉäaíÉêÉí=íáä=aåÇêÉ=ãáâêççêÖaåáëãÉêI=ÇÉê=Üaê=
î‹êÉí=êÉäaíÉêÉí=íáä=çäáÉÑçêìêÉåáåÖI=ãÉåë=ÉåÇåì=íêÉ=aåÇêÉ=íáäÜ›êÉê=Éå=ÖêìééÉ=aÑ=
aããçåáìãçñáÇÉêÉåÇÉ=ÄaâíÉêáÉê=Ekáíêçëçëéáêa=ëéK F=çÖ=ÇÉêÑçê=áââÉ=ÑçêîÉåíÉë=aí=
î‹êÉ=ÇáêÉâíÉ=êÉäaíÉêÉí=íáä=çäáÉÑçêìêÉåáåÖÉåK=
=
paãäÉí=ëÉíI=Éê=ÇÉí=áââÉ=é™=ÄaÖÖêìåÇ=aÑ=ÇÉå=ÑóäçÖÉåÉíáëâÉ=áÇÉåíáÑáâaíáçå=ãìäáÖíI=
aí=âçåëíaíÉêÉ=ÖÉåÉêÉääÉ=íÉåÇÉåëÉê=ëçã=áåÇáâÉêÉê=íáäëíÉÇÉî‹êÉäëÉå=aÑ=ÉÖÉåíäáÖÉ=
áåÇáâaíçêçêÖaåáëãÉê=Ñçê=åÉÇÄêóÇåáåÖ=aÑ=ÑäóÖíáÖÉ=âìäÄêáåíÉê=á=ÇÉå=ìã‹ííÉÇÉ=
òçåÉK=açÖ=Éê=ÇÉê=ÑçêëâÉääÉ=á=Ä™åÇê‹ââÉÑ›äÖÉ=çÖLÉääÉê=áåíÉåëáíÉí=ãÉääÉã=ÑçêìêÉJ
åÉÇÉ=éê›îÉê=çÖ=êÉÑÉêÉåÅÉéê›îÉê=ëçã=áââÉ=âaå=aÑîáëÉëI=aí=âìååÉ=íáäëâêáîÉë=íáäëíÉJ
ÇÉî‹êÉäëÉå=aÑ=ÖaëçäáÉK=aÉ=áÇÉåíáÑáÅÉêÉÇÉ=aêíÉê=Éê=ÇçÖ=áââÉ=çÄäáÖaíÉ=åÉÇÄêóÇÉêÉ=
aÑ=ÖaëçäáÉ=çÖ=âaå=ÇÉêÑçê=áââÉ=ÄêìÖÉë=ÇáêÉâíÉ=ëçã=áåÇáâaíçêÉê=Ñçê=åÉÇÄêóÇåáåÖ=
aÑ=çäáÉâçãéçåÉåíÉê=á=ìã‹ííÉí=òçåÉK=
=
RKOKORKOKORKOKORKOKO SSSSJJJJl`el`el`el`eJJJJ`ç^`ç^`ç^`ç^====çÖ=çÖ=çÖ=çÖ=m^e=Çm^e=Çm^e=Çm^e=ÇááááçñóÖÉå~ëÉçñóÖÉå~ëÉçñóÖÉå~ëÉçñóÖÉå~ëÉJJJJÖÉåÉê=á=àçêÇéê›îÉêåÉÖÉåÉê=á=àçêÇéê›îÉêåÉÖÉåÉê=á=àçêÇéê›îÉêåÉÖÉåÉê=á=àçêÇéê›îÉêåÉ====

^ãéäáÑáÅÉêáåÖ=aÑ=ÇÉ=íç=êáåÖÜóÇêçäóëÉêÉåÇÉ=m^e=ÇáçñóÖÉåaëÉ=âçÇÉåÇÉ=ÖÉåÉê=
çÖ=SJl`eJ`ç^=ÜóÇêçäaëÉJÖÉåÉêåÉ=EãçåçaêçãaíÉêF=á=àçêÇéê›îÉêåÉ=îáëíÉ=âìå=
éçëáíáîÉ=Ä™åÇ=é™=addb=ÖÉäÉå=Ñçê=SJl`eJ`ç^=ÜóÇêçäaëÉJÖÉåÉêåÉ=EãçJ
åçaêçãaíÉêFK=aÉí=Üaê=ë™äÉÇÉë=áââÉ=î‹êÉí=ãìäáÖí=aí=Ñ™=êÉëìäíaíÉê=Ñçê=áÇÉåíáÑáâaíáJ
çå=aÑ=m^e=ÇáçñóÖÉåaëÉ=âçÇÉåÇÉ=ÖÉåÉêK==
=
addbJaåaäóëÉå=Ñçê=SJl`eJ`ç^=ÜóÇêçäaëÉJÖÉåÉêåÉ=aÑëä›êÉÇÉ=ÑáêÉ=Ä™åÇ=Ñêa=
ÜîÉê=aÑ=éê›îÉêåÉ=cNI=cOI=cV=çÖ=cNMI=ãÉåë=Éí=Éâëíêa=Ä™åÇ=ÄäÉî=áÇÉåíáÑáÅÉêÉí=á=
cNMK=aÉ=ÑáêÉ=Ä™åÇ=á=cNI=cOI=cV=çÖ=cNM=îaê=éäaÅÉêÉí=é™=ëaããÉ=éçëáíáçå=á=ÖÉäÉåI=



=

QP=

ÜîáäâÉí=áåÇáâÉêÉê=aí=ÇÉí=Éê=ÇÉå=ëaããÉ=çêÖaåáëãÉI=ãÉåë=ÇÉí=Éâëíêa=Ä™åÇ=á=cNM=
ÄäÉî=áÇÉåíáÑáÅÉêÉí=é™=Éå=aåÇÉå=éçëáíáçå=á=ÖÉäÉåK=aÉííÉ=áåÇáâÉêÉê=ë™äÉÇÉë=íáäëíÉÇÉJ
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áåÇáâÉêÉê=ÇÉííÉI=aí=ÇÉí=aåîÉåÇíÉ=éêáãÉêë‹íI=Üaê=Éí=éçíÉåíáaäÉ=Ñçê=âîaäáíaíáî=áÇÉåJ
íáÑáâaíáçå=aÑ=åÉÇÄêóÇåáåÖ=á=ìã‹ííÉí=òçåÉK=
=

= =



=

QQ=

= =



=

QR=

S aáëâìëëáçå=çÖ=éÉêëéÉâíáîÉê=

f=ÇÉ=ÑçêÉÖ™ÉåÇÉ=âaéáíäÉê=Éê=ÇÉê=ìÇÑ›êí=éáäçíÑçêë›Ö=ãÉÇ=íç=åóÉ=ãÉíçÇÉêI=ëçã=Éê=
îìêÇÉêÉí=aí=âìååÉ=ÜaîÉ=éçíÉåíáaäÉ=íáä=ÇçâìãÉåíaíáçå=aÑ=åaíìêäáÖ=åÉÇÄêóÇåáåÖ=
aÑ=çäáÉëíçÑÑÉê=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉI=ÜÉêìåÇÉê=aåîÉåÇÉäëÉ=ëaããÉå=ãÉÇ=g^dd=
OKM=á=ÑçêÜçäÇ=íáä=êáëáâçîìêÇÉêáåÖ=Ñçê=ÇÉí=Ñ›êëíâçããÉåÇÉ=ÖêìåÇîaåÇëãaÖaëáåK=
jÉíçÇÉêåÉ=êÉéê‹ëÉåíÉêÉê=ë™äÉÇÉë=ãìäáÖÉ=aäíÉêåaíáîÉê=íáä=aääÉêÉÇÉ=ÉâëáëíÉêÉåÇÉ=
î‹êâí›àÉê=çÖ=ìåÇÉêë›ÖÉäëÉëëíêaíÉÖáÉê=ÄÉëâêÉîÉí=á=Éí=qÉâåçäçÖáéêçàÉâí=Ñêa=jáäà›J
ëíóêÉäëÉå=LOLK=
=
aÉ=íç=ãÉíçÇÉê=Éê=ÜÜîK=amaJíÉëíÉåI=ÇÉê=îìêÇÉêÉë=aí=ÜaîÉ=éçíÉåíáaäÉ=íáä=aåîÉåJ
ÇÉäëÉ=é™=åáîÉaì=O=Eâîaäáíaíáî=ÇçâìãÉåíaíáçåF=çÖ=P=Eâîaåíáíaíáî=ÇçâìãÉåíaíáçåF=
ëaããÉå=ãÉÇ=g^dd=OKMI=çÖ=ãáâêçÄáçäçÖáëâ=ÇáîÉêëáíÉíëìåÇÉêë›ÖÉäëÉI=ÇÉê=îìêJ
ÇÉêÉë=aí=ÜaîÉ=éçíÉåíáaäÉ=íáä=aåîÉåÇÉäëÉ=é™=åáîÉaì=O=Eâîaäáíaíáî=ÇçâìãÉåíaíáçåFK=
=

SKN amaJíÉëíÉå=

aìaä=mçáåí=aÉÖêaÇaíáçå=íÉëíÉå=EamaJíÉëíÉåF=Éê=Éå=ÑÉäíÄaëÉêÉí=ÑêÉãÖaåÖëã™ÇÉ=
íáä=âîaäáíaíáî=çÖ=âîaåíáíaíáî=âaêaâíÉêáëÉêáåÖ=aÑ=éçíÉåíáaäÉí=Ñçê=åÉÇÄêóÇåáåÖ=aÑ=
ÄÉåòáåJ=çÖ=çäáÉâçãéçåÉåíÉê=á=àçêÇÉåë=ìã‹ííÉÇÉ=òçåÉK=f=ÇÉí=Ñ›äÖÉåÇÉ=ÇáëâìíÉJ
êÉë=çÖ=éÉêëéÉâíáîÉêÉë=aåîÉåÇÉäëÉå=aÑ=amaJíÉëíÉå=ëaããÉå=ãÉÇ=g^dd=OKMK=
=
SKNKNSKNKNSKNKNSKNKN bëíáã~íÉí=é™=ÇÉí=ÇáÑÑìëáîÉ=í~Ä=ÖáîÉê=Éí=âçåëÉêî~íáîíbëíáã~íÉí=é™=ÇÉí=ÇáÑÑìëáîÉ=í~Ä=ÖáîÉê=Éí=âçåëÉêî~íáîíbëíáã~íÉí=é™=ÇÉí=ÇáÑÑìëáîÉ=í~Ä=ÖáîÉê=Éí=âçåëÉêî~íáîíbëíáã~íÉí=é™=ÇÉí=ÇáÑÑìëáîÉ=í~Ä=ÖáîÉê=Éí=âçåëÉêî~íáîí====ê~íÉÉëíáã~íê~íÉÉëíáã~íê~íÉÉëíáã~íê~íÉÉëíáã~í====

aÉí=aåíaÖÉëI=aí=ÇÉå=aåaÉêçÄÉ=íÉëí=ìÇÉäìââÉê=aÉêçÄ=åÉÇÄêóÇåáåÖëaâíáîáíÉí=ãÉäJ
äÉã=mN=çÖ=mOK=eîáë=ÇÉê=aääáÖÉîÉä=ÑçêÉÖ™ê=Éå=åÉÇÄêóÇåáåÖ=ìåÇÉê=ÇÉå=aåaÉêçÄÉ=
íÉëíÇÉä=EÑKÉâëK=Éå=aåaÉêçÄ=åÉÇÄêóÇåáåÖ=ÉääÉê=Éå=aÉêçÄ=åÉÇÄêóÇåáåÖ=á=aÉêçÄÉ=
ãáâêçòçåÉêF=ÄäáîÉê=ÇÉí=ÉåÇÉäáÖÉ=ÄìÇ=é™=ÇÉå=aÉêçÄÉ=åÉÇÄêóÇåáåÖëêaíÉ=âçåëÉêJ
îaíáîíI=Ça=ãaëëÉíaÄÉí=ìåÇÉê=ÇÉå=aåaÉêçÄÉ=íÉëí=Eq

~å~ÉêçÄ
F=ë™äÉÇÉë=êÉéê‹ëÉåíÉêÉê=Éí=

ÇáÑÑìëáîí=íaÄ=çÖ=Éí=ÉîÉåíìÉäí=EãáåÇêÉF=íaÄ=íáä=åÉÇÄêóÇåáåÖK=
=
råÇÉê=ÇÉå=aåaÉêçÄÉ=íÉëí=îáä=âçåÅÉåíêaíáçåÉå=á=àçêÇãaíêáÅÉå=î‹êÉ=Ü›àÉêÉ=ÉåÇ=
ìåÇÉê=ÇÉå=aÉêçÄÉ=íÉëíI=Ça=åÉÇÄêóÇåáåÖÉå=Éê=ãáåÇêÉLìÄÉíóÇÉäáÖK=sÉÇ=Éå=Ü›àÉêÉ=
âçåÅÉåíêaíáçå=äaåÖë=ÅÉåíÉêéêçÑáäÉí=áãÉääÉã=mN=çÖ=mO=îáä=ÇÉê=äáÖÉäÉÇÉë=çéëí™=Éå=
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ÇÉ=âçåíêçä=aÑ=âìäÄêáåíÉåáîÉaìÉí=á=mOI=ëÉ=çÖë™=aÑëåáí=SKNKQK=aÉí=îáääÉ=î‹êÉ=Éå=
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íáçå=aÑ=íç=ÑáäíêÉ=ãÉÇ=îÉêíáâaä=aÇëâáääÉäëÉ=á=ëíÉÇÉí=Ñçê=ãÉÇ=Üçêáëçåíaä=aÇëâáääÉäëÉI=
Ça=ÇÉê=á=ÖáîÉí=ÑaäÇ=âìååÉ=å›àÉë=ãÉÇ=¨å=ÄçêáåÖ=íáä=ìÇÑ›êÉäëÉ=aÑ=áåëíaääaíáçåÉêåÉK=
aÉå=éêaâíáëâÉ=ìÇÑ›êÉäëÉ=aÑ=íç=ÇóÄÉ=ÑáäíêÉ=ãÉÇ=äáääÉ=áåÇÄóêÇÉë=Üçêáëçåíaä=aÇëâáäJ
äÉäëÉ=âìååÉ=îçäÇÉ=éêçÄäÉãÉêK=sÉÇ=ìÇÑ›êÉäëÉ=aÑ=ÑáäíêÉ=ãÉÇ=îÉêíáâaä=aÇëâáääÉäëÉ=
EÑêÉã=Ñçê=Üçêáëçåíaä=aÇëâáääÉäëÉF=Éê=ÇÉí=ÇçÖ=îáÖíáÖíI=aí=î‹êÉ=çéã‹êâëçã=é™=
ÉîÉåíìÉääÉ=äaÖÇÉäáåÖÉê=áLçãâêáåÖ=ÇÉ=ÜçêáëçåíÉê=ÇÉê=ÑáäíÉêë‹ííÉëK=
=
aÉêíáä=Éê=ÇÉí=êÉäÉîaåí=aí=aêÄÉàÇÉ=ãÉÇ=aí=ÇçâìãÉåíÉêÉ=åÉÇÄêóÇåáåÖÉå=á=ÑçêëâÉäJ
äáÖÉ=éìåâíÉê=á=éäaåÉåI=ãÉÇ=ÜÉåÄäáâ=é™=aí=ìåÇÉêë›ÖÉ=ÇÉå=êìãäáÖÉ=îaêáaíáçå=á=
åÉÇÄêóÇåáåÖëêaíÉêåÉI=Ça=ÇÉê=éíK=âìå=ÉâëáëíÉêÉê=ãÉÖÉí=ëéaêëçã=îáÇÉå=çã=ÇÉ=
êìãäáÖÉ=îaêáaíáçåÉê=á=áåJëáíì=åÉÇÄêóÇåáåÖëêaíÉêK=aÉê=ÉâëáëíÉêÉê=ë™äÉÇÉë=áââÉ=éíK=
åçÖÉí=ÉêÑaêáåÖëÖêìåÇäaÖI=ÇÉê=âaå=éÉÖÉ=á=êÉíåáåÖ=aÑ=Üîçê=ãaåÖÉ=áåJëáíì=ã™äáåÖÉê=
ÇÉê=Éê=å›ÇîÉåÇáÖÉ=Ñçê=aí=Ñ™=Éå=éaëëÉåÇÉ=aêÉaäã‹ëëáÖ=Ç‹âåáåÖ=áÑíK=aí=ìÇÑ›êÉ=
ÄÉíêóÖÖÉåÇÉ=êáëáâçîìêÇÉêáåÖÉê=ãÉÇ=áåÇÇêaÖÉäëÉ=aÑ=åÉÇÄêóÇåáåÖK=
=
SKNKQSKNKQSKNKQSKNKQ d~ëÄä~åÇáåÖÉêd~ëÄä~åÇáåÖÉêd~ëÄä~åÇáåÖÉêd~ëÄä~åÇáåÖÉêW=hçãéçåÉåíÉê=çÖ=âçåÅÉåíê~íáçåÉêW=hçãéçåÉåíÉê=çÖ=âçåÅÉåíê~íáçåÉêW=hçãéçåÉåíÉê=çÖ=âçåÅÉåíê~íáçåÉêW=hçãéçåÉåíÉê=çÖ=âçåÅÉåíê~íáçåÉê====

f=ÇÉå=ÖÉååÉãÑ›êíÉ=éáäçííÉëí=îaê=ÇÉí=äaÖí=çé=íáä=aí=íÉëíÉ=amaJãÉíçÇÉå=îÉÇ=aåJ
îÉåÇÉäëÉ=aÑ=ÄÉåòÉå=á=ÜÜîK=Éå=aÉêçÄ=ÄäaåÇáåÖ=EÄÉåòÉå=çÖ=ON=B=áäíI=ÄaäaåÅÉêÉí=
ãÉÇ=âî‹äëíçÑF=çÖ=Éå=aåaÉêçÄ=ÄäaåÇáåÖ=EÄÉåòÉå=á=âî‹äëíçÑFK=
=
_ÉåòÉå=îaê=ìÇîaäÖí=ëçã=áåáíáaäí=ãçÇÉäëíçÑI=áÇÉí=åÉíçé=ÄÉåòÉå=ãÉÖÉí=çÑíÉ=îáëÉê=
ëáÖ=aí=î‹êÉ=ÇêáîÉåÇÉ=Ñçê=êáëáâçîìêÇÉêáåÖÉê=é™=ÄÉåòáåJ=çÖ=çäáÉÑçêìêÉåáåÖÉêK=aÉêJ
íáä=âçããÉêI=aí=ÇÉå=ÄÉåòÉåJåÉÇÄêóÇÉåÇÉ=aâíáîáíÉí=ÑçêîÉåíÉë=aí=î‹êÉ=Éå=áåÇáâaJ
íçê=Ñçê=éçíÉåíáaäÉí=Ñçê=âìäÄêáåíÉåÉÇÄêóÇåáåÖ=é™=á=ÜîÉêí=ÑaäÇ=ÄÉåòáåÑçêìêÉåÉÇÉ=
äçâaäáíÉíÉê=LOQLK=
=
f=ÑçêÜçäÇ=íáä=ÑêÉãíáÇáÖÉ=aåîÉåÇÉäëÉê=aÑ=ãÉíçÇÉåI=Éê=ÇÉí=î‹ëÉåíäáÖíI=aí=ãÉíçÇÉåI=
á=ëáå=åìî‹êÉåÇÉ=ÑçêãI=éêáã‹êí=êÉííÉê=ëáÖ=áãçÇ=¨å=ÑçêìêÉåáåÖëâçãéçåÉåí=aÇ=
ÖaåÖÉå=EÄÉåòÉå=ÉääÉê=Éå=aåÇÉå=âçãéçåÉåíFK=aÉííÉ=ëâóäÇÉë=ÇçÖI=aí=íÉëíÉå=á=ëáå=
åìî‹êÉåÇÉ=Ñçêã=aåîÉåÇÉê=Éå=mfaJã™äÉê=íáä=îìêÇÉêáåÖ=aÑ=Üîçêå™ê=ÇÉê=Éê=çéå™J
Éí=ëíÉaÇóJëíaíÉ=áãÉääÉã=ãaëëÉáåéìíI=éêçÅÉëëÉê=çÖ=ãaëëÉìÇíê‹âK=sÉÇ=ÄÉåóííÉäëÉ=
aÑ=ÑKÉâëK=Éå=ÑÉäíJd`=ãÉÇ=ãìäáÖÜÉÇ=Ñçê=aí=aÇëâáääÉ=ÑçêëâÉääáÖÉ=ÑçêìêÉåáåÖëâçãJ
éçåÉåíÉê=îáääÉ=ÇÉí=î‹êÉ=ãìäáÖíI=aí=ÄÉåóííÉ=Éå=ëóåíÉíáëâ=ÑçêìêÉåáåÖëëaããÉåë‹íJ
åáåÖ=ÄÉëí™ÉåÇÉ=aÑ=ÑäÉêÉ=ÑçêëâÉääáÖÉ=âçãéçåÉåíÉê=á=ÑçêëâÉääáÖÉ=âçåÅÉåíêaíáçåÉêK=
_ÉÖÖÉ=íÉëíÑçêä›Ä=ëâìääÉ=á=ÇÉííÉ=íáäÑ‹äÇÉ=Ääçí=Ñçêä›ÄÉ=íáä=ÇÉê=îaê=çéå™Éí=ëíÉaÇóJ
ëíaíÉ=Ñçê=ëaãíäáÖÉ=âçãéçåÉåíÉêI=ÇÉê=îáääÉ=áåÇëíáääÉ=ëáÖ=é™=ÑçêëâÉääáÖÉ=íáÇëéìåâíÉê=
aÑÜ‹åÖáÖí=aÑ=ÇÉ=ÉåâÉäíÉ=ëíçÑÑÉêë=ÉÑÑÉâíáîÉ=êÉíaêÇaíáçåëÑaâíçêÉê=á=àçêÇãaíêáÅÉåK=
=



=

QU=

aÉê=Éê=ë™äÉÇÉë=éêáåÅáéáÉäí=ãìäáÖÜÉÇ=Ñçê=aí=íÉëíÉå=âaå=ÖÉååÉãÑ›êÉë=ãÉÇ=Éå=îáäJ
â™êäáÖ=âçãÄáåaíáçå=aÑ=ÑçêìêÉåáåÖëâçãéçåÉåíÉêI=çÖ=ÓâçåÅÉåíêaíáçåÉêK=aÉí=ÉåÉJ
ëíÉ=âêaî=ÉêI=aí=ÇÉê=Éê=íaäÉ=çã=ëaããÉ=ÄäaåÇáåÖ=aÑ=ëíçÑÑÉê=çÖ=âçåÅÉåíêaíáçåÉê=á=
ÇÉå=aÉêçÄÉ=çÖ=ÇÉå=aåaÉêçÄÉ=íÉëíÇÉäK=aÉí=Éê=äáÖÉäÉÇÉë=ãìäáÖíI=aí=ÖÉååÉãÑ›êÉ=
ÇÉå=aÉêçÄÉ=íÉëíÇÉä=ãÉÇ=Éå=áäíâçåÅÉåíêaíáçå=ÇÉê=ëîaêÉê=íáä=áåJëáíì=áäíâçåÅÉåíêaíáJ
çåÉåK=j™äÉë=ÇÉê=ÑKÉâëK=NO=B=áäí=á=ÇÉå=ìåÇÉêë›ÖíÉ=ãaíêáÅÉ=ÄÉëíáääÉë=ÇÉê=Ääçí=Éå=
aÉêçÄ=ÖaëÄäaåÇáåÖ=ãÉÇ=NO=B=áäí=á=ëíÉÇÉí=Ñçê=Éå=âçåÅÉåíêaíáçå=ëîaêÉåÇÉ=íáä=aíJ
ãçëÑ‹êÉáåÇÜçäÇÉí=EON=BFK=sÉÇ=Éå=áåÇäÉÇÉåÇÉ=êìåÇëé›êÖÉ=íáä=aåÇêÉ=ÖaëéêçÇìJ
ÅÉåíÉê=Üaê=ÑKÉâëK=^áê=iáèìáÇÉ=çéäóëíI=aí=ÇÉí=Éê=ãìäáÖíI=aí=Ñ™=ÑêÉãëíáääÉí=ÖaëÄäaåJ
ÇáåÖÉê=ãÉÇ=Éå=îaäÖÑêá=ëaããÉåë‹íåáåÖ=EaÑ=ÑKÉâëK=ÄÉåòÉåI=âî‹äëíçÑ=çÖ=áäíF=ãÉÇ=
Éå=êÉåÜÉÇ=é™=HLJ=O=B=Eéêáë=çãâêáåÖ=P=J=QKMMM=âêK=H=ãçãëFK=
=
f=ÑçêÜçäÇ=íáä=ÇÉå=åìî‹êÉåÇÉ=ëíêaíÉÖá=ãÉÇ=aí=ÄÉåóííÉ=ãçÇÉäëíçÑÑÉí=ëçã=ëáå=ÉÖÉå=
áåíÉêåÉ=íêaÅÉê=á=ÜÜîK=Éå=aÉêçÄ=çÖ=Éå=aåaÉêçÄ=íÉëíÇÉäI=Éê=ÇÉí=äáÖÉäÉÇÉë=Éå=ãìäáÖJ
ÜÉÇ=aí=ÄÉåóííÉ=aåÇêÉ=íêaÅÉêÉ=EÑKÉâëK=`lF=ìåÇÉê=¨í=ÉåâÉäí=EaÉêçÄíF=íÉëíÑçêä›Ä=íáä=
áåÇáâaíáçå=aÑ=ÇÉí=ÇáÑÑìëáîÉ=ãaëëÉíaÄ=ìåÇÉê=íÉëíÉåX=ÉääÉê=ÇÉå=ãaëë=êÉÅçîÉêó=ÇÉê=
çéå™ë=á=mO=áÑíK=ÇÉå=âçåÅÉåíêaíáçå=ÇÉê=é™Ñ›êÉë=ëóëíÉãÉí=á=mNK=aÉí=Éê=á=ÇÉå=ÑçêJ
ÄáåÇÉäëÉ=Ääçí=îáÖíáÖíI=aí=âçåÅÉåíêaíáçåÉå=çÖ=ÇáÑÑìëáçåëâçÉÑÑáÅáÉåíÉå=Ñçê=íêaÅÉêÉå=
Eçã=åçÖÉíF=î‹äÖÉë=Ü›àÉêÉ=ÉåÇ=Ñçê=ãçÇÉäëíçÑÑÉíI=Ça=ÇÉí=ÇáÑÑìëáîÉ=íaÄ=aÑ=ãçÇÉäJ
ëíçÑÑÉí=á=ë™=ÑaäÇ=çîÉêÉëíáãÉêÉëI=ÜîçêîÉÇ=ÇÉå=ÉëíáãÉêÉÇÉ=åÉÇÄêóÇåáåÖëêaíÉ=ÄäáîÉê=
âçåëÉêîaíáîK=
=
SKNKRSKNKRSKNKRSKNKR bå=Ü›à=Ö~ëâçåÅÉåíê~íáçåbå=Ü›à=Ö~ëâçåÅÉåíê~íáçåbå=Ü›à=Ö~ëâçåÅÉåíê~íáçåbå=Ü›à=Ö~ëâçåÅÉåíê~íáçå====á=á=á=á=áåáåáåáåJJJJëáíì=íÉëíëáíì=íÉëíëáíì=íÉëíëáíì=íÉëíÉå=ÖáîÉê=âçåëÉêî~íáîí=ê~íÉÉëíáã~íÉå=ÖáîÉê=âçåëÉêî~íáîí=ê~íÉÉëíáã~íÉå=ÖáîÉê=âçåëÉêî~íáîí=ê~íÉÉëíáã~íÉå=ÖáîÉê=âçåëÉêî~íáîí=ê~íÉÉëíáã~í====

f=ÇÉííÉ=éêçàÉâí=îaê=ÇÉí=ëíáäÉí=ãçÇ=aí=aåîÉåÇÉ=Éå=ÄÉåòÉåJâçåÅÉåíêaíáçå=é™=OKMMM=
ãÖLãPI=ÜîáäâÉí=Éê=Ü›àí=áÑíK=éêaâíáëâÉ=éêçÄäÉãëíáääáåÖÉê=ãÉÇ=ÄÉåòÉå=á=Éå=aÑëâ‹J
êÉåÇÉ=òçåÉ=áãÉääÉã=ëÉäîÉ=àçêÇÑçêìêÉåáåÖÉå=çÖ=ÖêìåÇîaåÇÉíI=àÑK=aåîÉåÇÉäëÉëJ
çãê™ÇÉí=ÇÉÑáåÉêÉí=á=ÜÉåÜçäÇ=íáä=g^dd=OKMK=oÉaäáëíáëâÉI=Ü›àÉ=åáîÉaìÉê=îáä=ã™ëâÉ=
ëåaêÉêÉ=äáÖÖÉ=çãâêáåÖ=N=ãÖLãPK=jaå=âìååÉ=ÇÉêãÉÇ=ÜaîÉ=Éå=ÄÉêÉííáÖÉí=ÄÉâóãJ
êáåÖ=çãI=aí=ÇÉ=Ü›àÉ=âçåÅÉåíêaíáçåëåáîÉaìÉê=îáääÉ=äÉÇÉ=íáä=Éå=ÑçêâÉêí=EÑçê=Ü›à\F=
åÉÇÄêóÇåáåÖëêaíÉK=
=
pÉäîÉ=âçåÅÉåíêaíáçåÉå=aÑ=ÑçêìêÉåáåÖëëíçÑÑÉí=Éê=ÇçÖ=âìå=ÄÉíóÇÉåÇÉ=Ñçê=åÉÇJ
ÄêóÇåáåÖëêaíÉå=á=ÑçêÜçäÇëîáëí=äaîÉ=âçåÅÉåíêaíáçåÉêK=m™=ÄaÖÖêìåÇ=aÑ=jáÅÜaÉäáëJ
jÉåíÉå=âáåÉíáâ=îáä=åÉÇÄêóÇåáåÖÉå=ÑçêÉÖ™=ëçã=NK=çêÇÉåë=éêçÅÉë=EêaíÉå=Éê=âçåJ
ÅÉåíêaíáçåëaÑÜ‹åÖáÖF=îÉÇ=âçåÅÉåíêaíáçåÉê=ãÉÖÉí=äaîÉêÉ=ÉåÇ=hã=EÜaäîã‹íJ
åáåÖëâçåëíaåíÉåFI=çÖ=ëçã=Éå=MK=çêÇÉåë=éêçÅÉë=EêaíÉå=Éê=ìaÑÜ‹åÖáÖ=aÑ=âçåÅÉåJ
íêaíáçåÉåF=îÉÇ=âçåÅÉåíêaíáçåÉê=ãÉÖÉí=Ü›àÉêÉ=ÉåÇ=hã=LORLK=hã=Ñçê=_qbu=äáÖÖÉê=
ÑçêãÉåíäáÖ=á=ëí›êêÉäëÉëçêÇÉåÉå=MIO=ãÖLi=éçêÉîaåÇ=LONLK=
=
aa=éáäçííÉëíÉå=ÉÑíÉê=aäí=aí=Ç›ããÉ=Éê=ÖÉååÉãÑ›êí=ãÉÇ=éçêÉîaåÇëâçåÅÉåíêaíáçJ
åÉê=é™=ãÉääÉã=ÅaK=N=çÖ=V=ãÖLi=Éê=ÇÉí=êÉaäáëíáëâ=aí=aåíaÖÉI=aí=ÇÉí=çéå™ÉÇÉ=MK=
çêÇÉåë=êaíÉÉëíáãaí=é™=MINO=ãÖLiLÇ=âaå=ÑçêîÉåíÉë=aí=äáÖÖÉ=á=MK=çêÇÉåë=êÉÖáãÉíX=
ÇîëK=Üîçê=ÇÉå=ÑaâíáëâÉ=åÉÇÄêóÇåáåÖëêaíÉ=Éê=ìaÑÜ‹åÖáÖ=aÑ=ëíçÑâçåÅÉåíêaíáçåÉåK==
=
lã=íÉëíÉå=ÜaîÇÉ=î‹êÉí=ÖÉååÉãÑ›êí=ãÉÇ=Éå=éçêÉîaåÇëâçåÅÉåíêaíáçå=é™=NI=V=
ÉääÉê=PM=ãÖLi=îáääÉ=ÇÉêãÉÇ=âìååÉ=ÑçêîÉåíÉë=aí=ÖáîÉ=åçÖÉåäìåÇÉ=ëaããÉ=MK=çêJ
ÇÉåë=êaíÉÉëíáãaíK=
=
sÉÇ=ÉÑíÉêÑ›äÖÉåÇÉ=aí=çãêÉÖåÉ=MK=çêÇÉåë=ÉëíáãaíÉí=íáä=Éí=éëÉìÇç=NK=çêÇÉåë=ÉëíáJ
ãaíI=îáa=äáÖåáåÖ=RI=îÉÇ=aí=ÇáîáÇÉêÉ=ãÉÇ=âçåÅÉåíêaíáçåÉåI=ëÉë=ÇÉí=äÉíI=aí=ÉëíáãaJ
íÉí=ÄäáîÉê=ãÉêÉ=âçåëÉêîaíáîí=àç=Ü›àÉêÉ=Éå=âçåÅÉåíêaíáçå=ÇÉê=Üaê=î‹êÉí=ÄÉåóííÉíK=
aÉííÉ=Éê=á=íê™Ç=ãÉÇ=êÉëìäíaíÉêåÉ=Ñêa=LONLI=çÖ=ÑçêìÇë‹ííÉêI=aí=ÇÉê=áââÉ=ëâÉê=Éå=
ÄÉíóÇÉåÇÉ=î‹âëí=aÑ=ÄáçãaëëÉå=ìåÇÉê=íÉëíÉåK=
=



=

QV=

SKNKSSKNKSSKNKSSKNKS ÕîêáÖÉ=éÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçåÕîêáÖÉ=éÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçåÕîêáÖÉ=éÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçåÕîêáÖÉ=éÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçå====

pçã=ÇÉí=ÑêÉãÖ™ê=aÑ=çîÉåëí™ÉåÇÉ=Éê=ÇÉêI=á=ÑçêÜçäÇ=íáä=ÇÉå=ÖÉååÉãÑ›êíÉ=éáäçííÉëíI=
Éå=ê‹ââÉ=éìåâíÉê=ÇÉê=Ä›ê=ìåÇÉêë›ÖÉë=óÇÉêäáÖÉêÉ=Ñ›ê=íÉëíÉå=âaå=aåîÉåÇÉë=êìíáJ
åÉã‹ëëáÖí=ëaããÉå=ãÉÇ=g^dd=OKMK=aÉêíáä=âaå=ãaå=ÑçêÉëíáääÉ=ëáÖ=Éå=ê‹ââÉ=
›îêáÖÉ=ÑçêÄÉÇêáåÖÉêI=ÇÉê=îáä=âìååÉ=îáääÉ=ëíóêâÉ=íÉëíÉå=Ó=áââÉ=ãáåÇëí=á=Éå=ìÇîáâJ
äáåÖëÑaëÉK=eÉê=å‹îåÉë=óÇÉêäáÖÉêÉ=íç=éÉêëéÉâíáîÉê=Ñçê=ÇÉí=îáÇÉêÉ=aêÄÉàÇÉW=

• aÉê=çéëíáääÉë=Éå=PaJãçÇÉä=íáä=ÄÉëâêáîÉäëÉ=aÑ=ÑäçïÑçêÜçäÇÉåÉ=ãÉääÉãLJ
çãâêáåÖ=mN=çÖ=mOI=ÜÉêìåÇÉê=ÉîíK=ìåÇÉê=äaÖÇÉäíÉ=ÑçêÜçäÇK=aÉííÉ=îáä=ÑçêJ
ÄÉÇêÉ=éêçÅÉëÑçêëí™ÉäëÉå=çÖ=î‹êÉ=Éå=Üà‹äé=îÉÇ=ÉëíáãÉêáåÖ=aÑ=ë™îÉä=ÇÉí=
aâíáîÉêÉÇÉ=àçêÇîçäìãÉå=ëçã=åÉÇÄêóÇåáåÖëêaíÉå=EÄ™ÇÉ=MK=çêÇÉåë=çÖ=NK=
çêÇÉåë=êaíÉêFI=äáÖÉëçã=ÇÉí=îáä=î‹êÉ=ãìäáÖí=aí=ÑçêÜ™åÇëÉëíáãÉêÉLJÇÉëáÖåÉ=
Éå=ÖáîÉå=íÉëí=îÉÇ=aí=áåÇÇêaÖÉ=îáÇÉå=çã=àçêÇíóéÉ=çÖ=ÓíáäëíaåÇ=EîaåÇáåÇJ
ÜçäÇ=çÖ=ÑçÅFI=ÑçêìêÉåáåÖëâçãéçåÉåíÉê=çÖ=aÑëíaåÇ=îëK=íáÇ=çÖ=Ñ›äëçãÜÉÇ=á=
êaíÉÉëíáãaíÉíK=

• aÉê=ÄÉåóííÉë=ëíaÄáäÉ=áëçíçéÉê=EÄ™ÇÉ=NP`=çÖ=OeF=íáä=aí=ÇçâìãÉåíÉêÉ=åÉÇJ
ÄêóÇåáåÖÉå=ìåÇÉê=íÉëíÑçêä›ÄÉíK=_êìÖÉå=aÑ=ëíaÄáäÉ=áëçíçéÉê=îìêÇÉêÉë=aí=
âìååÉ=î‹êÉ=ãÉÇ=íáä=aí=ãáåÇëâÉ=ìëáââÉêÜÉÇÉå=á=íçäâåáåÖÉå=aÑ=åÉÇÄêóÇJ
åáåÖëÖêaÇÉê=çÖ=êaíÉÉëíáãaíÉêåÉK=

=
SKNKTSKNKTSKNKTSKNKT mmmmçíÉåíá~äÉçíÉåíá~äÉçíÉåíá~äÉçíÉåíá~äÉ====Ñçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dÑçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dÑçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dÑçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dd=OKMd=OKMd=OKMd=OKM====

m™=ÄaÖÖêìåÇ=aÑ=ÇÉå=ÖÉååÉãÑ›êíÉ=éáäçííÉëíI=çÖ=çîÉåëí™ÉåÇÉ=ÇáëâìëëáçåI=îìêÇÉJ
êÉë=amaJíÉëíÉå=aí=ÜaîÉ=Éí=ëíçêí=éçíÉåíáaäÉ=áÑíK=âîaäáíaíáî=çÖ=âîaåíáíaíáî=ÇçâìJ
ãÉåíaíáçå=aÑ=áåJëáíì=åÉÇÄêóÇåáåÖ=aÑ=çäáÉâìäÄêáåíÉê=á=àçêÇÉåë=ìã‹ííÉÇÉ=òçåÉI=
ÜÉêìåÇÉê=ëéÉÅáÉäí=ëaããÉå=ãÉÇ=êáëáâçîìêÇÉêáåÖÉê=ìÇÑ›êí=ãÉÇ=g^dd=OKMK=
=
amaJíÉëíÉå=Éê=ÜìêíáÖI=çéÉêaíáçåÉä=çÖ=ÑçêÉâçããÉê=çãâçëíåáåÖëÉÑÑÉâíáî=áÑíK=ÇÉ=
E›îêáÖÉF=ãÉíçÇÉêI=ÇÉê=ÜáÇíáä=Éê=éìÄäáÅÉêÉí=LOLK=
=
péÉÅáÉäí=Ñçê=ÜÉäÉ=âçåÅÉéíÉí=çãâêáåÖ=amaJíÉëíÉå=Éê=çÖë™I=aí=ìëáââÉêÜÉÇÉêåÉ=
çãâêáåÖ=íÉëíÉåë=ÖÉååÉãÑ›êÉäëÉ=çÖ=ÇaíaîìêÇÉêáåÖÉåI=Ü™åÇíÉêÉë=é™=Éå=ã™ÇÉ=
ëçã=Ö›ê=aí=ÇÉí=êÉëìäíÉêÉåÇÉ=êaíÉÉëíáãaí=ÄäáîÉê=âçåëÉêîaíáîí=EãáåÇêÉ=ÉåÇ=ÇÉå=
ÑaâíáëâÉ=åÉÇÄêóÇåáåÖëêaíÉFK=aÉêÑçê=îìêÇÉêÉë=ÇÉíI=aí=Üîáë=amaJíÉëíÉå=îáëÉê=Éå=
ã™äÄaê=åÉÇÄêóÇåáåÖI=ë™=îáä=ÇÉê=ãÉÇ=ëíçê=ëáââÉêÜÉÇ=êÉÉäí=î‹êÉ=éçíÉåíáaäÉ=Ñçê=
åÉÇÄêóÇåáåÖ=é™=äçâaäáíÉíÉåI=ÜîáäâÉí=îáä=î‹êÉ=ãÉÇ=íáä=aí=ëâaÄÉ=íêóÖÜÉÇ=çãâêáåÖ=
ÇÉ=êáëáâçîìêÇÉêáåÖÉê=ÇÉê=ÄaëÉêÉë=é™=åÉÇÄêóÇåáåÖëÇaía=çéå™Éí=ãÉÇ=amaJ
íÉëíÉåK=
=
aÉí=aåÄÉÑaäÉë=aí=ÇÉê=aêÄÉàÇÉë=îáÇÉêÉ=ãÉÇ=ÇÉ=çéëíáääÉÇÉ=éÉêëéÉâíáîÉêW=

NK aÉå=ÑóëáëâÉ=âçåÑáÖìêaíáçåK=
OK fåëíêìãÉåíÉêáåÖ=EÑÉäíJd`FK=
PK daëÄäaåÇáåÖÉê=ÇÉê=éaëëÉê=íáä=ÑÉäíäçâaäáíÉíÉåK=
QK PaJãçÇÉääÉêáåÖ=aÑ=ÑäçïÑÉäí=çÖ=aåîÉåÇÉäëÉëçãê™ÇÉK=
RK fåëíaääaíáçå=á=ÑäÉêÉ=ÇóÄÇÉê=çÖ=éìåâíÉê=á=éäaåÉåK=
SK _êìÖÉå=aÑ=ëíaÄáäÉ=áëçíçéÉêK=

=
lîÉåëí™ÉåÇÉ=aêÄÉàÇÉ=âaå=ãÉÖÉí=îÉä=ìÇÑ›êÉë=é™=¨å=ÉääÉê=ÑäÉêÉ=âçåâêÉíÉ=ÄÉåòáåJ=
ÉääÉê=çäáÉÑçêìêÉåÉÇÉ=äçâaäáíÉíÉêI=Üîçê=ÇçâìãÉåíaíáçå=aÑ=åÉÇÄêóÇåáåÖ=ÉääÉê=âçåJ
âêÉíÉ=ÉëíáãaíÉê=é™=åÉÇÄêóÇåáåÖëêaíÉê=îáä=âìååÉ=ëí›ííÉ=á=ÄÉëäìíåáåÖëéêçÅÉëëÉåK=
=



=

RM=

SKO aáîÉêëáíÉíëìåÇÉêë›ÖÉäëÉ=

aáîÉêëáíÉíëìåÇÉêë›ÖÉäëÉ=Éê=Éå=âîaäáíaíáî=ãÉíçÇÉ=íáä=âaêaâíÉêáëÉêáåÖ=aÑ=éçíÉåíáaäÉí=
Ñçê=åÉÇÄêóÇåáåÖ=aÑ=ÄÉåòáåJ=çÖ=çäáÉâçãéçåÉåíÉê=á=àçêÇÉåë=ìã‹ííÉÇÉ=òçåÉK=
lîÉêçêÇåÉí=ëÉí=Éê=ÇÉê=íÉëíÉí=íç=íáäÖaåÖÉI=ÇÉäë=ÖÉååÉã=aåîÉåÇÉäëÉ=aÑ=addb=
ÑáåÖÉêéêáåíáåÖ=ãÉÇ=ìåáîÉêëÉääÉ=éêáãÉêÉ=çÖ=ÇÉäë=ëaããÉ=ëíêaíÉÖá=ãÉÇ=aåîÉåÇÉäëÉ=
aÑ=ÑìåâíáçåÉääÉ=éêáãÉêÉ=êÉííÉí=ãçÇ=ÖÉåÉêI=ÇÉê=âçÇÉê=Ñçê=ÉåòóãÉê=ÇÉê=áåÇÖ™ê=á=
åÉÇÄêóÇåáåÖ=aÑ=çäáÉâçãéçåÉåíÉêK==
=
cçêÇÉäÉå=îÉÇ=aåîÉåÇÉäëÉ=aÑ=ìåáîÉêëÉääÉ=éêáãÉêÉ=ÉêI=aí=ÅÜaåÅÉå=Ñçê=Ñaäëâ=åÉÖaíáJ
îÉ=ãáåáãÉêÉëI=áÇÉí=âaêaâíÉêáëÉêáåÖÉå=aÑI=aí=ÇÉê=ÑçêÉÖ™ê=åÉÇÄêóÇåáåÖ=áÇÉåíáÑáÅÉJ
êÉë=îÉÇ=ëaããÉåäáÖåáåÖ=aÑ=aêíëëaããÉåë‹íåáåÖÉå=á=ÑçêìêÉåÉÇÉ=çÖ=ìÑçêìêÉåÉÇÉ=
àçêÇéê›îÉêK=aÉååÉ=íáäÖaåÖ=Üaê=ÉåÇîáÇÉêÉ=ÇÉå=ÑçêÇÉäI=aí=aêíÉê=ÇÉê=áåÇÖ™ê=á=åÉÇJ
ÄêóÇåáåÖÉå=ÉÑíÉêÑ›äÖÉåÇÉ=âaå=áÇÉåíáÑáÅÉêÉë=m™=ëáÖí=ÑçêîÉåíÉë=ÇÉííÉ=aí=ãÉÇÑ›êÉI=
aí=ÇÉê=áÇÉåíáÑáÅÉêÉë=ëéÉÅáÑáââÉ=aêíÉêI=ÇÉê=âaå=ÄêìÖÉë=ëçã=áåÇáâaíçêçêÖaåáëãÉê=
Ñçê=åÉÇÄêóÇåáåÖK=aÉííÉ=îáä=ÉåÇîáÇÉêÉ=ãÉÇÑ›êÉ=Éå=ÄÉíóÇÉäáÖí=ãáåÇêÉ=aêÄÉàÇëJ
ÄóêÇÉ=çÖ=éêáëI=áÇÉí=addb=íêáåÉí=Éê=êÉäaíáîí=íáÇëâê‹îÉåÇÉ=ëaããÉåäáÖåÉí=ãÉÇ=
m`oI=Üîçê=ÇÉê=âìå=äÉÇÉë=ÉÑíÉê=Éå=ÄÉëíÉãí=aêí=ÉääÉê=Éí=ÖÉåK=cçêÇÉäÉå=îÉÇ=aåJ
îÉåÇÉäëÉ=aÑ=ÇÉ=ëéÉÅáÑáââÉ=éêáãÉêÉ=ÉêI=aí=ÇÉí=Éê=êÉäaíáîí=ÜìêíáÖíI=çÖ=addb=ÇÉäÉå=
âaå=ìÇÉäaÇÉëK=aÉí=âaå=ÇçÖ=áââÉ=ãÉÇ=ÇÉ=ìåÇÉêë›ÖÉäëÉê=ÇÉê=Éê=ìÇÑ›êí=áåÇíáä=åì=
âçåâäìÇÉêÉë=çã=ÇÉê=åçÖäÉ=ëíÉÇÉê=ÑçêÉâçããÉê=ÑaäëâÉ=åÉÖaíáîÉI=ÉâëÉãéÉäîáë=
ÑçêÇá=ÇÉê=ÑçêÉâçããÉê=aêíÉêI=ëçã=ÄÉåóííÉê=ëáÖ=aÑ=ÜáÇíáä=ìâÉåÇíÉ=åÉÇÄêóÇåáåÖëJ
îÉàÉLÉåòóãÉêK=
=
f=ÇÉí=Ñ›äÖÉåÇÉ=ÇáëâìíÉêÉë=çÖ=éÉêëéÉâíáîÉêÉë=aåîÉåÇÉäëÉå=aÑ=ÇáîÉêëáíÉíëìåÇÉêJ
ë›ÖÉäëÉ=á=êÉäaíáçå=íáä=g^dd=OKMK=
=
SKOKNSKOKNSKOKNSKOKN mçíÉåíá~äÉ=Ñçê=~åîÉåÇÉäëÉ=ë~ããÉmçíÉåíá~äÉ=Ñçê=~åîÉåÇÉäëÉ=ë~ããÉmçíÉåíá~äÉ=Ñçê=~åîÉåÇÉäëÉ=ë~ããÉmçíÉåíá~äÉ=Ñçê=~åîÉåÇÉäëÉ=ë~ããÉå=ãÉÇ=g^dd=OKMå=ãÉÇ=g^dd=OKMå=ãÉÇ=g^dd=OKMå=ãÉÇ=g^dd=OKM====

paãäÉí=ëÉí=Éê=ÇÉê=aÑÇ‹ââÉí=Éí=éçíÉåíáaäÉ=Ñçê=aåîÉåÇÉäëÉ=aÑ=addb=ÑáåÖÉêéêáåJ
íáåÖ=ëaããÉå=ãÉÇ=g^dd=OKMK=aÉí=îaê=ë™äÉÇÉë=ãìäáÖí=îáa=aåîÉåÇÉäëÉ=aÑ=ÖÉåÉJ
êÉääÉ=ÄaâíÉêáÉääÉ=éêáãÉêÉ=çÖ=m`^JaåaäóëÉI=aí=ÖêìééÉêÉ=éê›îÉêåÉ=Ñêa=éáäçíÑçêë›J
ÖÉí=ìÇ=Ñêa=ÇÉêÉë=addb=ÑáåÖÉêéêáåíK=m`^=aåaäóëÉå=îáëíÉ=ÜîaÇ=ÇÉê=âìååÉ=ÑçêJ
îÉåíÉë=ëÉí=á=äóëÉí=aÑ=é™îáêâåáåÖ=Ñêa=ÑäóÖíáÖÉ=âìäÄêáåíÉêK=båÇîáÇÉêÉ=ÄäÉî=ÇÉê=aÑJ
Ç‹ââÉí=Éí=éçíÉåíáaäÉ=Ñçê=aí=äÉÇÉ=ÉÑíÉê=ÑìåâíáçåÉääÉ=ÖÉåÉêI=ÇÉê=ëéÉÅáÑáâí=âçÇÉê=Ñçê=
åÉÇÄêóÇåáåÖ=aÑ=çäáÉâçãéçåÉåíÉêI=ÉâëÉãéäáÑáÅÉêÉí=îÉÇ=ÖÉåÉí=âçÇÉåÇÉ=Ñçê=SJ
l`eJ`ç^=ÜóÇêçäaëÉK==
=
raåëÉí=çã=ÇÉê=aåîÉåÇÉë=ÖÉåÉêÉääÉ=ÄaâíÉêáÉääÉ=éêáãÉêÉ=ÉääÉê=ëéÉÅáÑáââÉ=éêáãÉêÉI=
êÉííÉí=ãçÇ=ëéÉÅáÑáââÉ=ÑìåâíáçåÉääÉ=ÖÉåÉêI=Üaê=ãÉíçÇÉå=ÇÉå=ÑçêÇÉäI=aí=ÇÉê=aåaäóJ
ëÉêÉë=ÇáêÉâíÉ=é™=éê›îÉê=ìÇíaÖÉí=Ñêa=ÑÉäíÉå=ìÇÉå=ÑçêìÇÖ™ÉåÇÉ=ÇóêâåáåÖëíêáåK=
båÇîáÇÉêÉ=Éê=aåaäóëÉå=êÉäaíáîí=ÜìêíáÖ=áÇÉí=ëÉäîÉ=aåaäóëÉå=âaå=ìÇÑ›êÉë=á=ä›ÄÉí=aÑ=
NJO=ÇaÖÉK=sìêÇÉêáåÖÉå=Üîçê=ÇÉ=ÖÉåÉêÉääÉ=éêáãÉêÉ=aåîÉåÇÉë=âaå=ìÇÉäìââÉåÇÉ=
ÄaëÉêÉë=é™=ëaããÉåäáÖåáåÖ=ãÉääÉã=ÑçêìêÉåÉÇÉ=éê›îÉê=çÖ=êÉÑÉêÉåÅÉéê›îÉê=Ñêa=
ëaããÉ=äçâaäáíÉíK=aÉ=ëéÉÅáÑáââÉ=éêáãÉêÉ=Üaê=éçíÉåíáaäÉ=íáä=âìå=aí=ëâìääÉ=aåîÉåJ
ÇÉë=é™=éê›îÉê=ÇÉê=Éê=ÑçêìêÉåÉÇÉI=áÇÉí=âaêaâíÉêáëÉêáåÖ=aÑ=ÑìåâíáçåÉå=ãÉÇ=çäáÉJ
åÉÇÄêóÇåáåÖI=äáÖÖÉê=á=ÇÉëáÖåÉí=aÑ=éêáãÉêÉåK=
=
f=ÑçêÜçäÇ=íáä=aåîÉåÇÉäëÉ=aÑ=ÇÉ=ÖÉåÉêÉääÉ=ÄaâíÉêáÉääÉ=éêáãÉêÉ=îìêÇÉêÉë=ÇÉíI=aí=
âçãÄáåaíáçåÉå=ãÉÇ=m`^JaåaäóëÉ=Éê=Éå=å›ÇîÉåÇáÖÜÉÇI=áÇÉí=ÇÉê=á=àçêÇ=çÑíÉ=îáä=
î‹êÉ=Éå=ë™=ëíçê=aêíëÇáîÉêëáíÉíI=aí=ÑçêëâÉääÉ=çÖ=äáÖÜÉÇÉê=áââÉ=âaå=áÇÉåíáÑáÅÉêÉë=
îáëìÉäíK=qáä=ëaããÉåäáÖåáåÖ=Éê=aåîÉåÇÉäëÉå=aÑ=éêáãÉêÉ=Ñçê=ÑìåâíáçåÉääÉ=ÖÉåÉê=
ãÉêÉ=ëéÉÅáÑáâI=çÖ=J=îìêÇÉêÉí=é™=ÄaÖÖêìåÇ=aÑ=êÉëìäíaíÉêåÉ=Ñêa=éáäçíÑçêë›ÖÉí=J=
âçåëÉêîaíáî=á=ÑçêÜçäÇ=íáä=áÇÉåíáÑáâaíáçå=aÑ=éçíÉåíáaäÉí=Ñçê=åÉÇÄêóÇåáåÖ=á=ìã‹ííÉí=
òçåÉK=aÉííÉ=ëâóäÇÉëI=aí=ÇáîÉêëáíÉíÉå=Éê=ÄÉíóÇÉäáÖ=ãáåÇêÉ=Ñçê=ÑêaâíáçåÉå=aÑ=ÄaâíÉJ
êáÉê=ÇÉê=Ä‹êÉê=ÇÉ=ÖÉåÉê=ëçã=éêáãÉêåÉ=Éê=ÇÉëáÖåÉí=íáä=êaããÉK=oÉëìäíaíÉêåÉ=áåJ



=

RN=

ÇáâÉêÉê=ë™äÉÇÉëI=aí=ÇÉí=áââÉ=Éê=å›ÇîÉåÇáÖí=ãÉÇ=addb=çÖ=ÉÑíÉêÑ›äÖÉåÇÉ=m`^J
aåaäóëÉ=Ñçê=aí=áÇÉåíáÑáÅÉêÉ=ÇÉ=éçëáíáîÉ=éê›îÉêK=bí=éçëáíáîí=Ä™åÇ=é™=Éå=m`o=ÖÉä=
Éê=á=éêáåÅáééÉí=åçâK=aÉí=ëâaä=ÇçÖ=ÄÉã‹êâÉëI=aí=ÇÉ=ÑìåâíáçåÉääÉ=ÖÉåÉê=áââÉ=ÄäÉî=
ÇÉíÉâíÉêÉí=á=aääÉ=éê›îÉêI=Üîçê=ÇÉí=é™=ÑçêÜ™åÇ=îaê=îìêÇÉêÉí=ëaåÇëóåäáÖíI=aí=ÇÉ=
îáääÉ=ÄäáîÉ=ÑìåÇÉíK=båÇîáÇÉêÉ=âaå=ÇÉí=å‹îåÉëI=aí=ãaå=åaíìêäáÖîáë=âìå=Eá=ÄÉÇëíÉ=
ÑaäÇF=âaå=ÑáåÇÉ=ÇÉ=ÖÉåÉê=ãaå=äÉÇÉê=ÉÑíÉêI=çÖ=aí=åÉÇÄêóÇåáåÖÉå=aÑ=_qbu=çÖ=
çäáÉâìäÄêáåíÉê=ÉåÇåì=áââÉ=Éê=Éí=îÉäÄÉëâêÉîÉí=çãê™ÇÉI=êÉåí=ÑçêëâåáåÖëã‹ëëáÖíK=
aÉí=îìêÇÉêÉë=ë™äÉÇÉë=ëaåÇëóåäáÖíI=aí=ÇÉê=áåÇÉåÑçê=Éå=âçêíÉêÉ=™êê‹ââÉ=îáä=ëâÉ=Éå=
ãaëëáî=ÑçêëâåáåÖ=é™=çãê™ÇÉíI=ÇÉê=îáä=ãìäáÖÖ›êÉ=îaäÖ=aÑ=éêáãÉêJéaââÉê=êÉííÉí=
ãçÇ=ÑçêëâÉääáÖÉ=ÑìåâíáçåÉääÉ=ÖÉåÉê=ÇÉê=áåÇÖ™ê=á=åÉÇÄêóÇåáåÖ=aÑ=çäáÉâçãéçåÉåJ
íÉêK=
=
paããÉåäáÖåÉë=êÉëìäíaíÉêåÉ=Ñêa=ÇÉííÉ=ëíìÇáÉI=Éê=ÇÉí=ÄÉã‹êâÉäëÉëî‹êÇáÖíI=aí=ÇÉê=
çéå™ë=êáãÉäáÖí=ëaãëíÉããÉåÇÉ=ÖêìééÉêáåÖÉê=aÑ=àçêÇéê›îÉêåÉ=îÉÇ=aåîÉåÇÉäëÉ=
aÑ=ÖÉåÉêÉääÉ=éêáãÉêÉ=çÖ=m`^JaåaäóëÉ=çÖ=îÉÇ=aåîÉåÇÉäëÉ=aÑ=ÇÉ=ëéÉÅáÑáââÉ=éêáJ
ãÉêÉI=ëÉäîçã=ÇÉ=ëéÉÅáÑáââÉ=éêáãÉêÉ=áââÉ=é™îáëÉê=éçíÉåíáaäÉ=Ñçê=åÉÇÄêóÇåáåÖ=á=
cT=çÖ=cVK=aÉí=Éê=ë™äÉÇÉë=ëaãäÉí=ëÉí=ìåÇÉêÄóÖÖÉí=ãÉÇ=íç=ÑçêëâÉääáÖÉ=aåaäóëÉêI=aí=
ÇÉê=Éê=éçíÉåíáaäÉ=Ñçê=åÉÇÄêóÇåáåÖ=á=cNI=cOI=cV=çÖ=cNMI=ãÉåë=âìå=ÇÉå=ÉåÉ=aåaJ
äóëÉ=ÑáåÇÉê=ÑçêëâÉä=é™=êÉÑÉêÉåÅÉéê›îÉê=çÖ=ÑçêîÉåíÉÇÉ=ÑçêìêÉåáåÖëé™îáêâÉÇÉ=
éê›îÉê=á=cT=çÖ=cUK=fåÖÉå=aÑ=ãÉíçÇÉêåÉ=áåÇáâÉêÉê=åÉÇÄêóÇåáåÖëéçíÉåíáaäÉ=á=
êÉÑÉêÉåÅÉéê›îÉêåÉK=
=
SKOKOSKOKOSKOKOSKOKO mmmmÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáÉêëéÉâíáîÉê=Ñçê=îáÇÉêÉìÇîáâäáåÖ=çÖ=ÇçâìãÉåí~íáçåâäáåÖ=çÖ=ÇçâìãÉåí~íáçåâäáåÖ=çÖ=ÇçâìãÉåí~íáçåâäáåÖ=çÖ=ÇçâìãÉåí~íáçå====

^åîÉåÇÉäëÉ=aÑ=addb=ëaããÉå=ãÉÇ=ÖÉåÉêÉääÉ=éêáãÉêÉ=çÖ=m`^=ÑçêîÉåíÉëI=aí=
î‹êÉ=å›ÇîÉåÇáÖ=é™=åìî‹êÉåÇÉ=íáÇëéìåâíI=áÇÉí=ÇÉ=ëéÉÅáÑáââÉ=éêáãÉêÉ=âìå=Éê=
aÑéê›îÉí=á=ÇÉí=çãÑaåÖ=ëçã=Éê=éê‹ëÉåíÉêÉí=á=ÇÉååÉ=êaééçêíK=addb=çÖ=ëÉâîÉåJ
íÉêáåÖ=aÑ=Ä™åÇ=ëçã=íê‹ÇÉê=ÑêÉã=á=ÑçêìêÉåÉÇÉ=éê›îÉêI=îáä=ÉåÇîáÇÉêÉ=ãÉÇîáêâÉ=
íáäI=aí=ÇÉê=áÇÉåíáÑáÅÉêÉë=ÉÖÉåíäáÖÉ=áåÇáâaíçêaêíÉê=ÉääÉê=ÑäÉêÉ=ÑìåâíáçåÉääÉ=ÖÉåÉêI=
ë™äÉÇÉë=aí=ãÉíçÇÉå=é™=ëáÖí=âaå=êÉÇìÅÉêÉë=íáä=m`o=êÉííÉí=ãçÇ=ÇáëëÉI=ÜîáäâÉí=îáä=
Ö›êÉ=ÇÉååÉ=íáäÖaåÖ=ÄÉíóÇÉäáÖ=åÉããÉêÉ=çÖ=ÄáääáÖÉêÉK=
=
aÉí=îìêÇÉêÉë=é™=ÄaÖÖêìåÇ=aÑ=çîÉåëí™ÉåÇÉI=aí=ÇÉê=Éê=ÄÉÜçî=Ñçê=óÇÉêäáÖÉêÉ=íÉëíë=
aÑ=ãÉíçÇÉå=Ñçê=aí=íáäîÉàÉÄêáåÖÉ=Éí=ÄÉÇêÉ=ëíaíáëíáëâ=ÖêìåÇäaÖ=Ñçê=aí=ëáâêÉ=ãÉíçJ
ÇÉåë=ëéÉÅáÑáÅáíÉí=çÖ=ëáâêÉI=aí=ãÉíçÇÉå=Éê=âçåëÉêîaíáî=á=ÑçêÜçäÇ=âîaäáíaíáî=ÇçâìJ
ãÉåíaíáçå=aÑ=åÉÇÄêóÇåáåÖ=çÖ=aåîÉåÇÉäëÉ=íáä=êáëáâçîìêÇÉêáåÖI=ëaããÉå=ãÉÇ=Éå=
âçåëÉêîaíáî=åÉÇÄêóÇåáåÖëêaíÉ=Ñêa=äáííÉêaíìêÉåK=
=
båÇîáÇÉêÉ=îìêÇÉêÉë=ÇÉíI=aí=Éí=çãÑaííÉåÇÉ=äáííÉêaíìêëíìÇáÉ=ãìäáÖîáë=âaå=aÑÇ‹ââÉ=
ÑäÉêÉ=éêáãÉêë‹íI=ëçã=âaå=aåîÉåÇÉë=íáä=aí=ÑçêÄÉÇêÉ=ãÉíçÇÉåK=fââÉ=ãáåÇëí=á=ÑçêJ
ÜçäÇ=íáä=aåÇêÉ=ÉåòóãÉê=ëçã=ëéÉÅáÑáâí=áåÇÖ™ê=á=åÉÇÄêóÇåáåÖ=aÑ=aåÇêÉ=çäáÉâçãJ
éçåÉåíÉêK=f=ëáÇëíÉ=ÉåÇÉI=âaå=ÇÉííÉ=äÉÇÉ=íáäI=aí=ÇÉê=ìÇÉäìââÉåÇÉ=ìÇÑ›êÉë=íÉëí=é™=
éê›îÉê=Ñêa=çãê™ÇÉêI=Üîçê=ÇÉê=Éê=áåíÉêÉëëÉ=Ñçê=aí=ìåÇÉêë›ÖÉ=çã=ÇÉê=ÑçêÉÖ™ê=
åÉÇÄêóÇåáåÖX=áââÉ=Ñêa=ìÑçêìêÉåÉÇÉ=êÉÑÉêÉåÅÉéê›îÉêK=
=
f=ÑçêÜçäÇ=íáä=aåÇêÉ=çäáÉíóéÉêI=îìêÇÉêÉë=Ä™ÇÉ=ÇÉ=ÖÉåÉêÉääÉ=éêáãÉêÉ=çÖ=ÇÉã=ÇÉê=
ëéÉÅáÑáâí=Éê=ÇÉëáÖåÉí=íáä=aí=êaããÉ=ÖÉåÉí=Ñçê=SJl`eJ`ç^=ÜóÇêçäaëÉ=Üçë=ÑaâìäJ
íaíáîí=çÖ=aåaÉêçÄÉ=êáåÖÜóÇêçäóëÉêÉåÇÉ=ÄaâíÉêáÉêI=aí=âìååÉ=aåîÉåÇÉëK=aÉííÉ=
ëâóäÇÉëI=aí=ÖaëçäáÉ=ëçã=éê›îÉêåÉ=Ñêa=å‹êî‹êÉåÇÉ=íÉëí=Éê=ÑçêìêÉåÉí=ãÉÇI=Üaê=Éí=
êÉäaíáîí=äaîí=áåÇÜçäÇ=aÑ=ãçåçaêçãaíÉê=ëaããÉåäáÖåÉí=ãÉÇ=ÉâëK=ÄÉåòáåK=aÉêãÉÇ=
îáä=ÇÉê=ëaåÇëóåäáÖîáë=î‹êÉ=ÑäÉêÉ=ãçåçaêçãaíåÉÇÄêóÇÉêÉ=á=ÄÉåòáåJÑçêìêÉåÉí=
àçêÇI=ÜîáäâÉí=ãìäáÖîáë=çÖë™=ãÉÇÑ›êÉêI=aí=aêíëÇáîÉêëáíÉíÉå=Éê=ëí›êêÉI=ÜîçêîÉÇ=
m`^JaåaäóëÉå=çÖë™=âaå=ÄäáîÉ=å›ÇîÉåÇáÖ=Ñçê=ÇÉíÉâíáçå=ãÉÇ=ëéÉÅáÑáââÉ=éêáãÉêÉK=
aÉííÉ=Ä›ê=çÖë™=áåÇÖ™=á=óÇÉêäáÖÉêÉ=íÉëíë=áåÇÉå=ãÉíçÇÉå=ÉåÇÉäáÖí=aåÄÉÑaäÉë=ëçã=
Éå=âîaäáíaíáî=ãÉíçÇÉ=íáä=ÇçâìãÉåíaíáçå=Ñçê=åaíìêäáÖ=åÉÇÄêóÇåáåÖ=á=ìã‹ííÉí=
òçåÉK=



=

RO=

=
f=ÇÉííÉ=éêçàÉâí=Éê=ÇÉê=ÉåÇîáÇÉêÉ=íaÖÉí=Éí=ëâêáÇí=ìÇ=çîÉê=addb=ÑáåÖÉêéêáåíáåÖI=
åÉãäáÖ=ëÉâîÉåíÉêáåÖ=aÑ=Ä™åÇ=Ñêa=addb=ÖÉäÉåK=aÉååÉ=ÇÉä=Üaê=áââÉ=ìãáÇÇÉäÄaêí=
aÑÇ‹ââÉí=åçÖÉí=ÄêìÖÄaêí=éçíÉåíáaäÉI=áÇÉí=ÖÉäÉå=á=ëáÖ=ëÉäî=îaê=ãÉêÉ=áåÑçêãaíáîI=
çÖ=Ça=ÇÉê=éKíK=áââÉ=ÑçêÉäáÖÖÉê=åçâ=âÉåÇëâaÄ=íáä=ëéÉÅáÑáââÉ=áåÇáâaíçêçêÖaåáëãÉêK=
jÉå=é™=ä‹åÖÉêÉ=ëáÖíI=âaå=ÇÉê=ãìäáÖîáë=îáëÉ=ëáÖ=aêíÉêI=ëçã=çÑíÉ=îáëÉê=ëáÖ=á=ÑçêJ
ÄáåÇÉäëÉ=ãÉÇ=åÉÇÄêóÇåáåÖ=aÑ=çäáÉëíçÑÑÉê=á=ìã‹ííÉí=òçåÉI=ÜîçêîÉÇ=ÇÉê=âaå=äÉÇÉë=
ÉÑíÉê=ÉÖÉåíäáÖÉ=áåÇáâaíçêçêÖaåáëãÉêK=bê=ÇÉííÉ=ãìäáÖíI=îáä=ÇÉê=âìååÉ=ÇÉëáÖåÉë=
éêáãÉêÉ=ëéÉÅáÑáâí=ãçÇ=ÇáëëÉ=aêíÉêI=ë™äÉÇÉë=ÇÉê=ìÇÉäìââÉåÇÉ=ëâaä=â›êÉë=Éå=m`o=
aåaäóëÉ=EÇîëK=ìÇÉå=addb=íêáååÉíF=ÜîáäâÉí=îáä=Ö›êÉ=ãÉíçÇÉå=ÉåÇåì=ÜìêíáÖÉêÉK=
iáÖåÉåÇÉ=ëíêaíÉÖáÉê=ÑáåÇÉë=aääÉêÉÇÉ=Ñçê=áåÇáâaíçêçêÖaåáëãÉê=Ñçê=åÉÇÄêóÇåáåÖ=aÑ=
jq_b=çÖ=m`bLq`bK=
=
paããÉåäáÖåÉë=êÉëìäíaíÉêåÉI=îìêÇÉêÉë=ÇÉíI=aí=ÇÉí=ëí›êëíÉ=éçíÉåíáaäÉ=äáÖÖÉê=á=îáÇÉJ
êÉìÇîáâäáåÖ=aÑ=aåîÉåÇÉäëÉå=aÑ=ÇÉ=ëéÉÅáÑáââÉ=éêáãÉêÉI=ÜÉêìåÇÉê=Éå=íáäÄìåÇëÖ™J
ÉåÇÉ=äáííÉêaíìêë›ÖåáåÖ=ÉÑíÉê=aåîÉåÇÉäáÖÉ=éêáãÉêÉI=ëçã=âaå=íÉëíÉë=çÖ=ãìäáÖîáë=
áåÇÖ™=ëçã=Éå=ÇÉä=aÑ=î‹êâí›àëâaëëÉåI=ÉîíK=ÇÉäí=é™=ÑçêëâÉääáÖÉ=ÑçêìêÉåáåÖëíóéÉêK=
båÇîáÇÉêÉ=Éê=ÇÉí=å‹êäáÖÖÉåÇÉ=aí=íÉëíÉ=éêáãÉêåÉI=ÇÉê=Éê=aåîÉåÇí=á=ÇÉííÉ=ëíìÇáÉ=
é™=ÑäÉêÉ=äçâaäáíÉíÉê=çÖ=ãÉÇ=Éå=ëí›êêÉ=éê›îÉíaÖåáåÖëÑêÉâîÉåë=Ñçê=aí=íáäîÉàÉÄêáåÖÉ=
ÇÉå=êÉííÉ=ÇçâìãÉåíaíáçå=Ñçê=ãÉíçÇÉå=áåÇÉå=êìíáåÉã‹ëëáÖ=aåîÉåÇÉäëÉ=á=ÑçêJ
ÄáåÇÉäëÉ=ãÉÇ=êáëáâçîìêÇÉêáåÖK=
=
=

= =



=

RP=

T oÉÑÉêÉåÅÉê=

LNL= `ÜêáëíÉåëÉåI=^KdKI=mK=_áååáåÖI=jK=qêçäÇÄçêÖI=mK=hàÉäÇëÉåI=jK=_êçJ
ÜçäãK=léÖêaÇÉêáåÖ=aÑ=g^dd=íáä=îÉêëáçå=OKM=sÉêíáâaä=íêaåëéçêí=åÉÇ=íáä=
Ñ›êëíâçããÉåÇÉ=ÄÉíóÇÉåÇÉ=ãaÖaëáå=EìÇâaëíFK=jáäà›ëíóêÉäëÉåI=OMMTK=

=
LOL= jìÅÜáíëÅÜI=kKI=^KdK=`ÜêáëíÉåëÉåI=mK=içää=çÖ=^KeK=hêáëíÉåëÉåK=iáííÉêaJ

íìêÖÉååÉãÖaåÖ=aÑ=ëíêaíÉÖáÉê=íáä=ÇçâìãÉåíaíáçå=aÑ=åÉÇÄêóÇåáåÖ=f=ÇÉå=
ìã‹ííÉÇÉ=òçåÉ=EìÇâaëíFK=jáäà›ëíóêÉäëÉåI=OMNNK=

=
LPL= içääI=mKI=kK=jìÅÜáíëÅÜ=çÖ=^KdK=`ÜêáëíÉåëÉåK=eîaÇ=ãÉÇ=åÉÇÄêóÇåáåÖ=á=

g^dd=OKM\=^qsJã›ÇÉW=g^dd=ãÉÇ=ÒÑaÅÉ=äáÑíÒ=çÖ=ëí›êêÉ=ãçíçêK=NSK=àìåá=
OMNMK=

=
LQL= içääI=mKK=léêÉåëåáåÖ=aÑ=çäáÉJ=çÖ=ÄÉåòáåÑçêìêÉåáåÖÉê=Ó=ëíaíìë=Ñçê=åaíìêäáÖ=

åÉÇÄêóÇåáåÖ=çÖ=ÄáçäçÖáëâÉ=aÑî‹êÖÉíÉâåáââÉê=ãÉÇ=Ñçâìë=é™=çäáÉ=çÖ=ÄÉåJ
òáåÑçêìêÉåáåÖÉêK=^qsJã›ÇÉW=^Ñî‹êÖÉíÉâåçäçÖáÉê=Ó=ëíaíÉ=çÑ=íÜÉ=aêíK=RTJ
SSK=OOK=çâíçÄÉê=OMMUK=

=
LRL= hêáëíÉåëÉåI=^KeKI=mK=içääI=hK=eÉåêáâëÉåI=iK=jçêíÉåëÉå=çÖ=mK=j›äÇêìéK=

kÉÇÄêóÇåáåÖ=aÑ=çäáÉëíçÑÑÉê=á=ÇÉå=ìã‹ííÉÇÉ=òçåÉK=saåÇ=C=gçêÇI=åêK=NI=
NOJNSI=OMNNK=

=
LSL= hêáëíÉåëÉåI=^KeKK=pçáä=`çäìãå=jÉíÜçÇ=Ñçê=bñaãáåaíáçå=çÑ=sçäaíáäÉ=

lêÖaåáÅ=`ÜÉãáÅaä=aáÑÑìëáçå=aåÇ=aÉÖêaÇaíáçå=áå=íÜÉ=råëaíìêaíÉÇ=wçåÉK=
jKpÅK=ëéÉÅáaäÉéêçàÉâíI=pÉâíáçå=Ñçê=jáäà›íÉâåçäçÖáK=^aäÄçêÖ=råáîÉêëáíÉíI=
OMMSK=

=
LTL= hêáëíÉåëÉåI=^KeKI=qKdK=mçìäëÉåI=iK=jçêíÉåëÉå=çÖ=mK=jçäÇêìéK=saêáaÄáäJ

áíó=çÑ=ëçáä=éçíÉåíáaä=Ñçê=ÄáçÇÉÖêaÇaíáçå=çÑ=éÉíêçäÉìã=ÜóÇêçÅaêÄçåë=áå=a=
ÜÉíÉêçÖÉåÉçìë=ëìÄëìêÑaÅÉK=gçìêåaä=çÑ=eaòaêÇçìë=jaíÉêáaäë=NTVWRTPJ
RUMI=OMNMK=

=
LUL= iÉáÖÜI=jK_KI=iKqaóäçê=çÖ=gKaK=kÉìÑÉäÇK=`äçåÉ=iáÄêaêáÉë=çÑ=oáÄçëçãaä=

ok^=dÉåÉ=pÉèìÉåÅÉë=Ñçê=`ÜaêaÅíÉêáòaíáçå=çÑ=_aÅíÉêáaä=aåÇ=cìåÖaä=
`çããìåáíáÉëK=få=eaåÇÄççâ=çÑ=eóÇêçÅaêÄçå=aåÇ=iáéáÇ=jáÅêçÄáçäçÖóI=
hK=kK=qáããáë=EÉÇKFI=alf=NMKNMMTLVTUJPJRQMJTTRUTJQ|PNMI=péêáåÖÉêJ
sÉêäaÖ=_Éêäáå=eÉáÇÉäÄÉêÖI=OMNMK=

=
LVL= jìóòÉê=dKI=bK`K=aÉïaaä=çÖ=^KdK=ráííÉêäáåÇÉåK=mêçÑáäáåÖ=çÑ=ÅçãéäÉñ=

ãáÅêçÄáaäJéçéìäaíáçåë=Äó=ÇÉåaíìêáåÖ=ÖêaÇáÉåí=ÖÉäÉäÉÅíêçéÜçêÉëáë=aåaäóëáë=
çÑ=éçäóãÉêaëÉ=ÅÜaáå=êÉaÅíáçåaãéäáÑáÉÇ=ÖÉåÉëJÅçÇáåÖ=Ñçê=NSp=êáÄçëçãaäJ
ok^K=^ééäáÉÇ=båîáêçåãÉåíaä=jáÅêçÄáçäçÖóK=RVW=SVRÓTMMI=NVVPK=

=
LNML= _çêÇÉåaîÉI=pKI=jK=dç¥áJìêêáòaI=`K=sáäÉííÉI=pK=_äaåÅÜaêÇI=mK=`aìãÉííÉ=

çÖ=oK=aìêaåK=aáîÉêëáíó=çÑ=êáåÖJÜóÇêçñóäaíáåÖ=ÇáçñóÖÉåaëÉë=áå=éêáëíáåÉ=
aåÇ=çáä=ÅçåíaãáåaíÉÇ=ãáÅêçÄáaä=ãaíë=aí=ÖÉåçãáÅ=aåÇ=íêaåëÅêáéíçãáÅ=äÉîJ
ÉäëK=båîáêçåãÉåíaä=jáÅêçÄáçäçÖóK=NMWNOI=POMNJPONNI=OMMUK=

=
LNNL= hìåíòÉI=hKI=vK=pÜáåçÇaI=eK=jçìíaââáI=jKgK=jÅfåÉêåÉóI=`K=sçÖíI=eKeK=

oáÅÜåçï=çÖ=jK=_çääK=SJlñçÅóÅäçÜÉñJNJÉåÉJNJÅaêÄçåóäJÅçÉåòóãÉ=^=



=

RQ=

ÜóÇêçäaëÉë=Ñêçã=çÄäáÖaíÉäó=aåaÉêçÄáÅ=ÄaÅíÉêáaW=ÅÜaêaÅíÉêáòaíáçå=aåÇ=
áÇÉåíáÑáÅaíáçå=çÑ=áíë=ÖÉåÉ=aë=a=ÑìåÅíáçåaä=ãaêâÉê=Ñçê=aêçãaíáÅ=ÅçãéçìåÇë=
ÇÉÖêaÇáåÖ=aåaÉêçÄÉëK=båîáêçåãÉåíaä=jáÅêçÄáçäçÖóK=NMESFWNRQTJRSI=
OMMUK=

=
LNOL= hÉãáëâÉ=ëíçÑÑÉêë=çéÑ›êëÉä=á=àçêÇW=_áåÇ=OK=jáäà›éêçàÉâí=åêK=OMI=NVVSK=
=
LNPL= ^åÇÉêëÉåI=iKI=hK=_êçÜçäã=çÖ=`K=dê›åK=paããÉåë‹íåáåÖ=aÑ=çäáÉ=çÖ=ÄÉåJ

òáåK=hÉãáëâÉ=éêçÑáäÉê=íáä=ÄêìÖ=Ñçê=êáëáâçîìêÇÉêáåÖK=jáäà›éêçàÉâí=åêK=NOOMI=
OMMUK=

=
LNQL= dêÉÉåI=pKgKI=jK_K=iÉáÖÜ=çÖ=gKaK=kÉìÑÉäÇK=aÉåaíìêáåÖ=dêaÇáÉåí=dÉä=

bäÉÅíêçéÜçêÉëáë=EaddbF=Ñçê=jáÅêçÄáaä=`çããìåáíó=^åaäóëáëK=få=hKkK=
qáããáë=EÉÇKFI=eaåÇÄççâ=çÑ=eóÇêçÅaêÄçå=aåÇ=iáéáÇ=jáÅêçÄáçäçÖóI=
alf=NMKNMMTLVTUJPJRQMJTTRUTJQ|POPI=péêáåÖÉêJsÉêäaÖ=_Éêäáå=eÉáÇÉäJ
ÄÉêÖI=OMNMK=

=
LNRL= eÉåÇêáÅâñI=_KI=tK=aÉàçåÖÜÉI=cK=caÄÉêI=tK=_çØååÉI=iK=_aëíáaÉåëI=tK=

sÉêëíêaíÉI=bKjK=qçé=çÖ=aK=péêáåÖaÉäK=m`oJaddb=ãÉíÜçÇ=íç=aëëÉëë=
íÜÉ=ÇáîÉêëáíó=çÑ=_qbu=ãçåçJçñóÖÉåaëÉ=ÖÉåÉë=aí=ÅçåíaãáåaíÉÇ=ëáíÉëK=
cbjp=jáÅêçÄáçäK=bÅçäK=RRWOSOJOTPK=

=
LNSL= ^íäaëI=oKjK=jáÅêçÄáaä=ÇÉÖêaÇaíáçå=çÑ=éÉíêçäÉìã=ÜóÇêçÅaêÄçåëW=aå=ÉåîáJ

êçåãÉåíaä=éÉêëéÉÅíáîÉK=jáÅêçÄáçäçÖáÅaä=êÉîáÉïëK=QRENFWNUMJOMVI=NVUNK=
=
LNTL= `çêëÉìáäI=eKuK=çÖ=tKgK=tÉÄÉê=gêK=mçíÉåíáaä=Äáçãaëë=äáãáíaíáçåë=çå=êaíÉë=

çÑ=ÇÉÖêaÇaíáçå=çÑ=ãçåçaêçãaíáÅ=ÜóÇêçÅaêÄçåë=Äó=áåÇáÖÉåçìë=ãáÅêçÄÉë=
áå=ëìÄëìêÑaÅÉ=ëçáäëX=taíK=oÉëK=sçäK=OUK=kç=SI=NQNRJNQOPI=NVVQK=

=
LNUL= ^åÇÉêëÉåI=oKdK=çÖ=gKpK=`ÜêáëíÉåëÉåK=fåíêáåëáÅ=ÄáçêÉãÉÇáaíáçå=çÑ=

eà›êêáåÖ=Öaë=éäaåí=ëáíÉ=Ó=jáÅêçÅçëã=ÇÉÖêaÇaÄáäáíó=ëíìÇó=Ñçê=ÄÉåòÉåÉI=
éÜÉåçäë=aåÇ=jq_bX=cáåaä=éêçàÉÅí=jKpÅK=båîáêçåãÉåíaä=båÖáåÉÉêáåÖX=
^aäÄçêÖ=råáîÉêëáíóI=NVVUK=

=
LNVL= hêáëíÉåëÉåI=^KeK=`çåíêçääáåÖ=ÑaÅíçêë=Ñçê=åaíìêaä=aííÉåìaíáçå=çÑ=éÉíêçäÉJ

ìã=îaéçêë=áå=a=äaóÉêÉÇ=ëìÄëìêÑaÅÉK=mÜKÇKJaÑÜaåÇäáåÖ=Ñêa=^aäÄçêÖ=råáJ
îÉêëáíÉíI=OMNMK=EÜííéWLLîÄåKaaìKÇâLÑáäÉëLPPVTONMOL`çåíêçääáåÖ=ÑaÅíçêë=Ñçê=
åaíìêaä=aííÉåìaíáçå=çÑ=éÉíêçäÉìã=îaéçêë=áå=a=äaóÉêÉÇ=ëìÄëìêÑaÅÉKéÇÑF=

=
LOML= e∏ÜÉåÉêI=mKI=kK=aaâÜÉäI=jK=`ÜêáëíçéÜÉêëÉåI=jK=_êçÜçäã=çÖ=mK=hàÉäÇJ

ëÉåK=_áçÇÉÖêaÇaíáçå=çÑ=ÜóÇêçÅaêÄçå=îaéçêëW=`çãéaêáëçå=çÑ=äaÄçêaíçêó=
ëíìÇáÉë=aåÇ=ÑáÉäÇ=áåîÉëíáÖaíáçåë=áå=íÜÉ=îaÇçëÉ=òçåÉ=aí=íÜÉ=ÉãéäaÅÉÇ=ÑìÉä=
ëçìêÅÉ=ÉñéÉêáãÉåí=^áêÄaëÉ=s‹êä›ëÉI=aÉåãaêâK=gçìêåaä=çÑ=`çåíaãáåaåí=
eóÇêçäçÖóI=UUI=PPTJPRUI=OMMSK=

=
LONL= aÉsaìääI=dKbKI=oK^K=bííáåÖÉêI=gKmK=paäaåáíêç=çÖ=gK_K=dìëíaÑëçåK=_ÉåòÉåÉI=

íçäìÉåÉI=ÉíÜóäÄÉåòÉåÉI=aåÇ=ñóäÉåÉë=x_qbuz=ÇÉÖêaÇaíáçå=áå=îaÇçëÉ=òçåÉ=
ëçáäë=ÇìêáåÖ=îaéçê=íêaåëéçêíW=cáêëíJçêÇÉê=êaíÉ=ÅçåëíaåíëK=mêçÅÉÉÇáåÖë=çÑ=
íÜÉ=éÉíêçäÉìã=ÜóÇêaÅaêÄçåë=aåÇ=çêÖaåáÅ=ÅÜÉãáÅaäë=áå=ÖêçìåÇ=ïaíÉê=Ó=
éêÉîÉåíáçåI=ÇÉíÉÅíáçåI=aåÇ=êÉãÉÇáaíáçå=ÅçåÑÉêÉåÅÉK=fppkW=NMQTJVMOPI=
PSRJPTVI=NVVTK=

=
LOOL= haìÑãaååI=hKI=jK=`ÜêáëíçéÜÉêëÉåI=^K=_ìííäÉêI=eK=eaêãë=aåÇ=mK=

e∏ÜÉåÉêK=jáÅêçÄáaä=Åçããìåáíó=êÉëéçåëÉ=íç=éÉíêçäÉìã=ÜóÇêçÅaêÄçå=



=

RR=

Åçåíaãáåaíáçå=áå=íÜÉ=ìåëaíìêaíÉÇ=òçåÉ=aí=íÜÉ=ÉñéÉêáãÉåíaä=ÑáÉäÇ=ëáíÉ=
saÉêäçëÉI=aÉåãaêâK=cÉãë=jáÅêçÄáçäçÖó=bÅçäçÖó=QUI=PUTJPVVI=OMMQK=

=
LOPL= gÉçåI=`KlI=tK=maêâI=tK`K=dÜáçêëÉ=çÖ=bKiK=jaÇëÉåK=mçäaêçãçåaë=

åaéÜíÜaäÉåáîçêaåë=ëéK=åçîKI=a=åaéÜíÜaäÉåÉJÇÉÖêaÇáåÖ=ÄaÅíÉêáìã=Ñêçã=
åaéÜíÜaäÉåÉJÅçåíaãáåaíÉÇ=ëÉÇáãÉåíK=fåíÉêåaíáçåaä=gçìêåaä=çÑ=póëíÉãaíJ
áÅ=aåÇ=bîçäìíáçåaêó=jáÅêçÄáçäçÖó=RQI=VPÓVTI=OMMQK=

=
LOQL= hêáëíÉåëÉåI=^KeKI=hK=eÉåêáâëÉåI=iK=jçêíÉåëÉåI=hKjK=pÅçï=çÖ=mK=

jçäÇêìéK=pçáä=éÜóëáÅaä=Åçåëíêaáåíë=çå=áåíêáåëáÅ=ÄáçÇÉÖêaÇaíáçå=çÑ=éÉíêçJ
äÉìã=îaéçêë=áå=a=äaóÉêÉÇ=ëìÄëìêÑaÅÉK=saÇçëÉ=wçåÉ=gçìêåaä=VWNPTJNQTI=
OMNMK=

=
LORL= içääI=mK=çÖ=mK=jçäÇêìéK=pçáä=ÅÜaêaÅíÉêáòaíáçå=aåÇ=éçääìíÉÇ=ëçáä=aëëÉëëJ

ãÉåíK=^aäÄçêÖ=råáîÉêëáíÉíI=OMMMK=
=
=


