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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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Summary and conclusions

In a search for an applicable tracer or marker for gasoline, diesel fuel and
heating fuel, 19 known colorants have been evaluated. It is recognised that
only little information on the physic-chemical properties, and effects on
human health and the environment of the evaluated substances exists.
Because of the lack of sufficient data, QSAR estimations have been made.

A further 19 organic substances not known to be naturally occurring have
been selected, based on properties equivalent to the substances contained in
the fuels. These 19 organic substances were also evaluated based on their
properties, and effects on human health and the environment.

Based on the evaluation procedure five substances were selected for a more
thorough evaluation, and finally three substances were selected as acceptable
candidates.

The three substances are

• Solvent Red 111
• 2-Aminoanthraquinon
• Propyl parabene

For all substances, it is evaluated that their properties made them fit to the
purpose, and that their effect on human health and the environment would
not increase the toxicity or other effects already intrinsic in fuels.

For analytical methods, it is evaluated that GC/MS would be a sufficient,
valid, and reliable detection method. It is a method, which is already in use
when measuring soil pollution. This method is efficient for detection of propyl
parabene. Solvent Red 111 and 2-Aminoanthraquinon can be detected by
photometry methods. A concentration of the tracer of 50 ppm is considered
sufficient to assure an acceptable recovery from polluted soil. The
concentration of tracer needed so that it can be identified in soil is very
uncertain, and it is necessary to conduct practical tests in order to establish
these concentrations. It has to be mentioned that a level of about 50 ppm is
higher than for tracers in other situations.

On the basis of the selection methods and the assessments, it is evaluated that
all the selected substances will behave, and will be degraded, at the same rate,
as the  fuels selected in the terrestrial environment.

Solvent Red 111 and 2-aminoanthraquinone are both anthraquinone
derivates, which are already known by the petrochemical industry and are
used for colouring and marking purposes. No problems in their use and
handling are anticipated.
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Propyl parabene and cyclohexyl acetate are monocyclic substances and no
problems in their use are expected. However, cyclohexyl acetate has a high
vapour pressure, which is estimated to make it behave like the lighter fractions
of the fuel components. This could mean the persistence in the soil is too
short for the purpose intended.
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ÇÉäëÉ=ãÉÇ=jáäà›éêçàÉâí=SNO=~í=éÉÖÉ=é™=ÉÖåÉÇÉ=ëíçÑÑÉê=áåÇÉåÑçê=ÇÉååÉ=ÖêìééÉK

hçåâäìëáçåÉêåÉ=Ñê~=jáäà›éêçàÉâí=SNO=Éê=~åÑ›êí=á=ëÉâíáçå=NKOK=aÉ=Ç~ååÉê=ë~ãíáJ
ÇáÖ=ê~ããÉå=Ñçê=ÇÉííÉ=éêçàÉâíK

NKO pÅêÉÉåáåÖëê~ééçêíÉåë=âçåâäìëáçåÉê

rÇ=Ñê~=ÖÉååÉãÖ~åÖÉå=~Ñ=ÇÉ=íêÉ=íóéÉê=~Ñ=çäáÉéêçÇìâíÉê=ÄäÉî=ÇÉí=~åí~ÖÉíI=~í=ÇÉê
âìååÉ=î‹äÖÉë=¨í=ëéçêëíçÑ=ëçã=íáäë‹íåáåÖ=íáä=ÄÉåòáå=çÖ=¨í=ëçã=íáäë‹íåáåÖ=íáä=ÇáÉJ
ëÉä=çÖ=ÑóêáåÖëçäáÉI=ë™ÑêÉãí=ã~å=áââÉ=âìååÉ=ÑáåÇÉ=Éí=ëéçêëíçÑI=ÇÉê=âìååÉ=íáäë‹íJ
íÉë=~ääÉ=íêÉ=éêçÇìâííóéÉêK=aÉííÉ=ÄÉÖêìåÇÉë=ãÉÇI=~í=ÑóëáëâLâÉãáëâÉ=ÉÖÉåëâ~ÄÉê
ë~ãí=íóéÉå=~Ñ=íáäë‹íåáåÖëëíçÑÑÉê=Ñçê=ÇáÉëÉä=çÖ=ÑóêáåÖëçäáÉ=Éê=ãÉÖÉí=äáÖ=Üáå~åÇÉåI
çÖ=åçÖÉí=ÑçêëâÉääáÖÉ=Ñê~=ÄÉåòáåK

sÉÇ=äáííÉê~íìêÖÉååÉãÖ~åÖÉåI=ÄäÉî=ÇÉê=âìå=ÑìåÇÉí=Ñ™=çéäóëåáåÖÉêI=ëçã=Öáâ=é™
~åîÉåÇÉäëÉ=~Ñ=Ñ~êîÉëíçÑÑÉêK=^åÇêÉ=ëíçÑíóéÉê=Éê=áââÉ=å‹îåíK

f=éêçàÉâíÉí=ÄäÉî=íáäë‹íåáåÖ=~Ñ=ê~Çáç~âíáîí=ã‹êâÉÇÉ=ëíçÑÑÉêI=ëî~êÉåÇÉ=íáä=ëíçÑÑÉêI
ÇÉê=Ñ~åÇíÉë=á=çäáÉéêçÇìâíÉêåÉ=á=ÑçêîÉàÉåI=çîÉêîÉàÉíK=aÉååÉ=íóéÉ=î~ê=ÑçêÇÉä~ÖíáÖ
îÉÇI=~í=ÇÉå=âìååÉ=íáäë‹ííÉë=á=Éå=ãÉÖÉí=äáääÉ=ã‹åÖÇÉ=çÖ=ëí~ÇáÖ=ÄäáîÉ=ÇÉíÉâíÉêÉí
ãÉÇ=ëíçê=ëáââÉêÜÉÇK=aÉí=ÄäÉî=ÇçÖ=î~äÖí=áââÉ=~í=Ö™=îáÇÉêÉ=ãÉÇ=ÇÉååÉ=ëíçÑíóéÉI
Ç~=ÇÉê=âìååÉ=ÑçêìÇëÉë=Éå=ê‹ââÉ=ÑçêÜáåÇêáåÖÉêK

bå=ëíçÑÖêìééÉ=ëçã=~äâçÜçäÉê=çÖ=ÉíÜÉêÉ=ÄäáîÉê=~äãáåÇÉäáÖí=~åîÉåÇí=ëçã=íáäë‹íJ
åáåÖëëíçÑÑÉêI=çÖ=êÉéê‹ëÉåí~åíÉê=Ñçê=ÇÉååÉ=íóéÉ=ÄäÉî=çîÉêîÉàÉíK=aÉí=~åë™ë=áââÉ
ìãáÇÇÉäÄ~êí=Ñçê=ãìäáÖí=~í=ÑáåÇÉ=Éí=ÉÖåÉí=ëéçêëíçÑ=Ää~åÇí=ÇÉååÉ=íóéÉ=ëíçÑÑÉêI=Ç~
íáäë‹íåáåÖÉå=î~êáÉêÉê=ãÉÖÉí=Ä™ÇÉ=ãÉÇ=ÜÉåëóå=íáä=ëéÉÅáÑáââÉ=ëíçÑÑÉê=çÖ=ã‹åÖÇÉI
çÖ=ÇÉííÉ=~åí~ÖÉë=çÖë™=~í=Ö‹äÇÉ=á=ÑêÉãíáÇÉåK=bå=ëí›êêÉ=îáÇÉå=çãI=ÜîáäâÉ=ëíçÑÑÉê
Ñê~=ÇÉååÉ=ÖêìééÉI=ÇÉê=Ü~ê=î‹êÉíI=ÉääÉê=ÄäáîÉê=~åîÉåÇíI=çÖ=á=ÜîáäâÉ=ã‹åÖÇÉêI
âìååÉ=ã™ëâÉ=Ü~îÉ=ÖáîÉí=ãìäáÖÜÉÇ=Ñçê=ìÇéÉÖåáåÖ=~Ñ=Éí=ÉÖåÉí=ëéçêëíçÑ=áåÇÉåÑçê
ÇÉååÉ=ÖêìééÉK

píçÑÑÉêI=ÇÉê=áââÉ=ÑçêÉâçããÉê=å~íìêäáÖíI=ãÉå=ëçã=äáÖåÉê=ÇÉ=íáäë‹íåáåÖëëíçÑÑÉêI
ÇÉê=ÑáåÇÉë=á=çäáÉéêçÇìâíÉêI=Éê=ÄäÉîÉí=çîÉêîÉàÉíK=bí=ÉåâÉäí=ëíçÑI=ëíóêÉåI=ÄäÉî=çîÉêJ
îÉàÉí=ëçã=Éí=ãìäáÖí=ëéçêëíçÑK=a~=ëíçÑÑÉí=åÉÇÄêóÇÉëLçãÇ~ååÉë=á=ä›ÄÉí=~Ñ=Ñ™=ã™J



NS

åÉÇÉê=íáä=ëíçÑÑÉêI=ÇÉê=~ääÉêÉÇÉ=å~íìêäáÖí=ÑáåÇÉë=á=çäáÉéêçÇìâíÉêI=~åë™ë=ëíóêÉå=Ñçê
ìÉÖåÉí=ëçã=ëéçêëíçÑK

m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉå=áåÇäÉÇÉåÇÉ=îìêÇÉêáåÖ=ÄäÉî=ÇÉí=ÇÉêÑçê=âçåâäìÇÉêÉíI=~í=ìÇJ
éÉÖåáåÖ=~Ñ=Éí=Ñ~êîÉëíçÑ=îáääÉ=î‹êÉ=ÇÉí=ãÉëí=îÉäÉÖåÉÇÉK=aÉê=ÑáåÇÉë=íáäë‹íåáåÖÉê
~í=Ñ~êîÉëíçÑÑÉê=íáä=ÄÉåòáå=çÖ=~åÇêÉ=çäáÉéêçÇìâíÉê=á=Ç~ÖK=j~å=ÄÉåóííÉê=ëáÖ=ãÉëí
~Ñ=~òçÑ~êîÉëíçÑÑÉêK=a~=ÇÉååÉ=íóéÉ=ëíçÑÑÉê=~ääÉêÉÇÉ=ÄäáîÉê=~åîÉåÇíI=ÄäÉî=ÇáëëÉ
ëíçÑÑÉê=~åí~ÖÉí=áââÉ=~í=ìÇÖ›êÉ=Éí=íÉâåáëâ=éêçÄäÉãK=Õâçåçãáëâ=~åë™ë=ÇÉí=äáÖÉäÉJ
ÇÉë=Ñçê=~ÅÅÉéí~ÄÉäí=~í=~åîÉåÇÉ=ÇáëëÉ=ëíçÑÑÉêK=rÇ=Ñê~=Éå=~å~äóëÉã‹ëëáÖ=îáåâÉä
îáääÉ=ÇÉ=î‹êÉ=ãìäáÖÉ=~í=ÇÉíÉâíÉêÉ=á=ãÉÖÉí=ëã™=ã‹åÖÇÉêK=sáëëÉ=~Ñ=~òçJ
Ñ~êîÉëíçÑÑÉêåÉI=ÇÉê=~åîÉåÇÉë=á=Ç~ÖI=Éê=ëìåÇÜÉÇëJ=çÖ=ãáäà›ã‹ëëáÖí=ÄÉí‹åâÉäáÖÉI
ãÉå=ÇÉê=ÑáåÇÉë=ëíçÑÑÉêI=ëçã=ã™=~åí~ÖÉë=çÖë™=ëìåÇÜÉÇëJ=çÖ=ãáäà›ã‹ëëáÖí=~í
î‹êÉ=~ÅÅÉéí~ÄäÉK

aÉí=~åÄÉÑ~äÉëI=~í=Éå=çéÑ›äÖåáåÖ=ëâìääÉ=çãÑ~ííÉ=Éå=ÉÖÉåíäáÖ=áÇÉåíáÑáâ~íáçå=~Ñ=ÇÉ=á
Ç~Ö=~åîÉåÇíÉ=Ñ~êîÉëíçÑÑÉê=ë~ãí=Ñ~ëíä‹ÖÖÉäëÉ=~Ñ=íáäë~ííÉ=ã‹åÖÇÉêK=f=å‹êî‹êÉåÇÉ
éêçàÉâí=ÄäÉî=ÇÉí=âä~êíI=~í=ã~å=Ñê~=läáÉÄê~åÅÜÉåë=ElcoF=ëáÇÉ=ãÉåíÉ=~í=ÇÉííÉ
áââÉ=î~ê=ãìäáÖíK

^åÇêÉ=Ñ~êîÉëíçÑÑÉê=~Ñ=ë~ããÉ=íóéÉI=ÉåÇ=ÇÉ=á=Ç~Ö=~åîÉåÇíÉI=ÄìêÇÉ=ìåÇÉêë›ÖÉë
å‹êãÉêÉ=ãÉÇ=ÜÉåëóå=íáä=›âçíçâëáëâÉ=ÉÖÉåëâ~ÄÉêI=åÉÇÄêóÇÉäáÖÜÉÇ=ë~ãí=êÉäÉJ
î~åíÉ=ÑóëáëâLâÉãáëâÉ=Ç~í~I=ãÉÇ=ÜÉåÄäáâ=é™=~í=ìÇéÉÖÉ=åçÖäÉ=Ñ™=êÉäÉî~åíÉ=ëíçÑÑÉêI
Üîáë=ãáäà›ã‹ëëáÖÉ=ÄÉä~ëíåáåÖ=î~ê=~ÅÅÉéí~ÄÉäK

cçêÜçäÇ=çãâêáåÖ=Ü™åÇíÉêáåÖ=~Ñ=ëíçÑÑÉíI=ë~ãí=é™îáêâåáåÖ=~Ñ=ãÉååÉëâÉê=çÖ=ÇóêI
ëâìääÉ=îìêÇÉêÉë=Ñçê=ÇÉ=ìÇéÉÖÉÇÉ=ëíçÑÑÉêK

bå=ëáââÉê=ÇÉíÉâíáçåëÖê‹åëÉ=á=àçêÇ=çÖ=ÖêìåÇî~åÇ=ÄìêÇÉ=Ñ~ëíä‹ÖÖÉëI=ãÉÇ=ÜÉåJ
Ääáâ=é™=~í=áÇÉåíáÑáÅÉêÉI=ÜîáäâÉ=ã‹åÖÇÉê=ÇÉê=ëçã=ãáåáãìã=ëâìääÉ=íáäë‹ííÉëK

aÉ=›âçåçãáëâÉ=ÑçêÜçäÇ=ÄìêÇÉ=äáÖÉäÉÇÉë=~Ñâä~êÉëI=å™ê=Éí=ÉääÉê=ÑäÉêÉ=ëéÉÅáÑáââÉ
ëíçÑÑÉê=î~ê=áÇÉåíáÑáÅÉêÉí=ëçã=ÄêìÖÄ~êÉI=Ä™ÇÉ=Ñçê=ëÉäîÉ=íáäë‹íåáåÖÉå=çÖ=Ü™åÇíÉJ
êáåÖÉå=é™=ê~ÑÑáå~ÇÉêá=çÖ=íÉêãáå~äI=çÖ=Ñçê=~å~äóëÉ=~Ñ=ëíçÑÑÉí=á=Éå=ÑçêìêÉåáåÖëìåJ
ÇÉêë›ÖÉäëÉK

páÇÉä›ÄÉåÇÉ=ãÉÇ=çîÉåëí™ÉåÇÉ=ÄìêÇÉ=çîÉêîÉàÉëI=çã=ÇÉí=î~ê=ãìäáÖí=~í=ìÇéÉÖÉ
~åÇêÉ=áââÉ=å~íìêäáÖí=ÑçêÉâçããÉåÇÉ=ëíçÑÑÉêI=ÇÉê=äáÖåÉê=ÇÉ=á=Ç~Ö=~åîÉåÇíÉ=ëéçêJ
ëíçÑÑÉêK

NKP mêçàÉâíÉíë=Ñçêã™ä

m™=Ä~ÖÖêìåÇ=~Ñ=ëÅêÉÉåáåÖëê~ééçêíÉåë=êÉëìäí~íÉê=ÄäÉî=Ñçêã™äÉí=Ñçê=Éå=Ñçêíë‹ííÉäJ
ëÉ=ÇÉÑáåÉêÉí=ëçãW

• rÇéÉÖåáåÖ=~Ñ=O=íáä=P=êÉäÉî~åíÉ=ëéçêëíçÑÑÉê=çÖ=~ÑÇ‹âåáåÖ=~Ñ=ÇÉêÉë=î‹ëÉåíäáÖJ
ëíÉ=ÉÖÉåëâ~ÄÉê

• ^Ñâä~êáåÖ=~Ñ=ÇÉ=~å~äóëÉíÉâåáëâÉ=~ëéÉâíÉê=ë~ãí=ÑçêÜçäÇ=çãâêáåÖ=ÇÉå=éê~âíáJ
ëâÉ=~åîÉåÇÉäëÉ=çÖ=›âçåçãáëâÉ=ÜçîÉÇí~ä=Ñçê=ÇÉ=ìÇéÉÖÉÇÉ=ëíçÑÑÉêK

mêçàÉâíÉí=ÄäÉî=~ÑÖê‹åëÉí=íáä=~í=çãÑ~ííÉ=Ñ›äÖÉåÇÉ=ÑçêÜçäÇW

NK s~äÖ=~Ñ=OJP=êÉäÉî~åíÉ=ëíçÑÑÉê



NT

aÉê=í~ÖÉë=ìÇÖ~åÖëéìåâí=á=êÉëìäí~íÉêåÉ=Ñê~=jáäà›éêçàÉâí=SNOI=çÖ=ÇÉê=çéëíáäJ
äÉë=Éå=ã~íêáñ=ãÉÇ=êÉäÉî~åíÉ=é~ê~ãÉíêÉ=ëçã=éÉêëáëíÉåëI=Å~êÅáåçÖÉåáÅáíÉí=çÖ
›âçíçñáâçäçÖáI=ëçã=ÖêìåÇä~Ö=Ñçê=ìÇî‹äÖÉäëÉåK

aÉê=ëáÖíÉë=ãçÇ=~í=î~äÖÉí=Ñ~äÇÉê=áåÇÉå=Ñçê=ÖêìééÉêåÉ=Ñ~êîÉëíçÑÑÉê=çÖ=áââÉJ
å~íìêäáÖí=ÑçêÉâçããÉåÇÉ=ëíçÑÑÉêK

OK cçê=ÇÉ=ìÇî~äÖíÉ=ëíçÑÑÉê=áåÇë~ãäÉë=íáäÖ‹åÖÉäáÖÉ=Ç~í~=ãÉÇ=ÜÉåëóå=íáä=ëìåÇJ
ÜÉÇëã‹ëëáÖÉI=ãáäà›ã‹ëëáÖÉ=çÖ=êÉäÉî~åíÉ=ÑóëáëâLâÉãáëâÉ=ÑçêÜçäÇI=ë™äÉÇÉë=~í
ÇÉ=î~äÖíÉ=ëíçÑÑÉê=â~å=îìêÇÉêÉëK

PK aÉ=~å~äóëÉíÉâåáëâÉ=ÑçêÜçäÇ=Ñçê=ÇÉ=ìÇî~äÖíÉ=ëíçÑÑÉê=îìêÇÉêÉëK=aÉê=ä‹ÖÖÉë
î‹Öí=é™=ÑçêÜçäÇ=ëçã=êÉäÉî~åíÉ=çÖ=íáäÖ‹åÖÉäáÖÉ=~å~äóëÉãÉíçÇÉê=ë~ãí=ÇÉêÉë
ÇÉíÉâíáçåëÖê‹åëÉêK=aÉííÉ=ÖÉååÉãÑ›êÉë=á=ë~ã~êÄÉàÇÉ=ãÉÇ=hÉãáíÉâåáâI
qÉâåçäçÖáëâ=fåëíáíìíK

QK aÉå=éê~âíáëâÉ=~åîÉåÇÉäëÉ=~Ñ=ÇÉ=ìÇéÉÖÉÇÉ=ëéçêëíçÑÑÉê=~Ñâä~êÉë=ÖÉååÉã
âçåí~âíÉê=íáä=ãçíçêë~ÖâóåÇáÖÉ=é™=qÉâåçäçÖáëâ=fåëíáíìí=ë~ãí=läáÉÄê~åÅÜÉåë
c‹ääÉëêÉéê‹ëÉåí~íáçåK

RK aÉê=ÑçêÉí~ÖÉë=Éí=ëâ›å=çîÉê=çãâçëíåáåÖÉêåÉ=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=ÇÉ=î~äÖíÉ
íáäë‹íåáåÖëëíçÑÑÉêK

båÇîáÇÉêÉ=ÄäÉî=ÇÉí=~åÄÉÑ~äÉí=~í=ÖÉååÉãÑ›êÉ=Éå=éê~âíáëâ=íÉëí=~Ñ=ÇÉíI=ÉääÉê=ÇÉ
~åÄÉÑ~äÉÇÉ=ëéçêëíçÑÑÉêI=ãÉÇ=ÜÉåÄäáâ=é™=~í=Ñ~ëíä‹ÖÖÉ=ÇÉ=å›ÇîÉåÇáÖÉ=âçåÅÉåíê~J
íáçåÉê=~Ñ=ÇÉ=íáäë~ííÉ=ëíçÑÑÉêK

NKQ dÉååÉãÑ›êÉäëÉ

mêçàÉâíÉí=Éê=ÖÉååÉãÑ›êí=~Ñ=Éå=~êÄÉàÇëÖêìééÉ=é™=qÉâåçäçÖáëâ=fåëíáíìíI=jáäà›J
çÖ=~ÑÑ~äÇëíÉâåáâK=mêçàÉâíÉí=ÄäÉî=ÖÉååÉãÑ›êí=á=éÉêáçÇÉå=NRK=åçîÉãÄÉê=OMMN=íáä
~éêáä=OMMOK

f=~êÄÉàÇëÖêìééÉå=ÇÉäíçÖ=éêçàÉâíäÉÇÉê=háêëíÉå=mçããÉêI=läÉ=`Üêáëíá~å=e~åëÉåI
g›êå=_›ÇâÉê=çÖ=i~êë=sáåíÉåK

qáä=éêçàÉâíÉí=î~ê=âåóííÉí=Éå=Ñ›äÖÉÖêìééÉ=ãÉÇ=ÇÉäí~ÖÉäëÉ=~Ñ=mêÉÄÉå=_êììå
Eâçåí~âíéÉêëçåF=I=bêáâ=fîÉêëÉå=çÖ=fÄ=dìåå~ê=i~êëÉå=Ñê~=jáäà›ëíóêÉäëÉå=ë~ãí
cäÉããáåÖ=iìÇîáÖëÉå=Ñê~=läáÉÄê~åÅÜÉåë=c‹ääÉëêÉéê‹ëÉåí~íáçåK

NKR o~ééçêíÉåë=çéÄóÖåáåÖ

f=ê~ééçêíÉåë=â~éáíÉä=O=ÖáîÉë=Éå=çîÉêëáÖí=çîÉê=çäáÉéêçÇìâíÉêë=ÉÖÉåëâ~ÄÉêI=ëçã
Ä~ÖÖêìåÇ=Ñçê=îìêÇÉêáåÖ=~Ñ=ãìäáÖÉ=íáäë‹íåáåÖëëíçÑÑÉêK

f=â~éáíÉä=P=Éê=ë›ÖåáåÖÉå=ÉÑíÉê=ãìäáÖÉ=íáäë‹íåáåÖëëíçÑÑÉê=ÄÉëâêÉîÉí=ë~ããÉå=ãÉÇ
ÇÉ=çéäóëåáåÖÉêI=ÇÉê=Ç~ååÉê=ÖêìåÇä~Ö=Ñçê=ÇÉå=Ñ›êëíÉ=éêáçêáíÉêáåÖ=I=J=ìÇî‹äÖÉäëÉ
~Ñ=ãìäáÖÉ=ëéçêëíçÑÑÉêK

h~éáíÉä=Q=êìããÉê=Éå=ÖÉååÉãÖ~åÖ=~Ñ=ÇÉ=ÑóëáëâLâÉãáëâÉI=ëìåÇÜÉÇëã‹ëëáÖÉ=çÖ
ãáäà›ã‹ëëáÖÉ=ÑçêÜçäÇ=Ñçê=R=éêáçêáíÉêÉÇÉ=ëéçêëíçÑÑÉêK



NU

f=â~éáíÉä=R=ÑáåÇÉë=Éå=ÖÉååÉãÖ~åÖ=~Ñ=ãìäáÖÉ=~å~äóëÉãÉíçÇÉê=ë~ãí=ÇáëëÉ=ãÉíçJ
ÇÉêë=âê~î=íáä=êáãÉäáÖ=ÖÉåÑáåÇáåÖ=~Ñ=ëéçêëíçÑÑÉê=ãÉÇ=ÜÉåëóå=íáä=íáäë~ííÉ=ã‹åÖÇÉêI
ÇÉíÉâíáçåëÖê‹åëÉê=çÖ=äáÖåÉåÇÉK

f=â~éáíÉä=S=Éê=ÄÉëâêÉîÉí=ÇÉå=îáÇÉå=ÇÉí=î~ê=ãìäáÖí=~í=áåÇë~ãäÉ=çãâêáåÖ=ÇÉå
éê~âíáëâÉ=ÄÉíóÇåáåÖ=Ñçê=çäáÉéêçÇìâíÉêåÉë=~åîÉåÇÉäëÉ=ëçã=Äê‹åÇëíçÑÑÉêI=å™ê
ëéçêëíçÑÑÉê=ÄäáîÉê=íáäë~íK

f=â~éáíÉä=T=ÑáåÇÉë=Éå=çéÖ›êÉäëÉ=~Ñ=ÇÉí=ë~ãäÉÇÉ=ÑçêÄêìÖ=~Ñ=çäáÉéêçÇìâíÉê=çÖ=Éí
Éëíáã~í=Ñçê=çãâçëíåáåÖÉêåÉ=îÉÇ=íáäë‹íåáåÖ=~Ñ=ëéçêëíçÑÑÉêK

mêçàÉâíÉíë=êÉëìäí~íÉê=Éê=ë~ãäÉí=á=â~éáíÉä=UK



NV

O läáÉéêçÇìâíÉêë=ÉÖÉåëâ~ÄÉê

läáÉíóéÉêåÉ=ÄÉåòáåI=ÇáÉëÉä=çÖ=ÑóêáåÖëçäáÉê=Ü~ê=Éå=ê‹ââÉ=Ñ‹ääÉëíê‹â=çÖ=ÑçêëâÉäJ
äáÖÜÉÇÉêK=^ääÉ=íêÉ=íóéÉê=Éê=Ää~åÇáåÖÉê=~Ñ=âìäÄêáåíÉê=ãÉÇ=ÑçêëâÉääáÖÉ=~ÇÇáíáîÉêK=f
ÇÉí=Ñ›äÖÉåÇÉ=Éê=âçêí=êáÇëÉí=çéI=ÇÉ=â~ê~âíÉêáëíáëâÉ=ÉÖÉåëâ~ÄÉê=Ñçê=ÇÉ=íêÉ=íóéÉê=á
êÉä~íáçå=íáä=çîÉêîÉàÉäëÉêåÉ=çãâêáåÖ=íáäë‹íåáåÖ=~Ñ=Éí=ëéçêëíçÑK

OKN läáÉéêçÇìâíÉêë=â~ê~âíÉêáëíáâ~

läáÉéêçÇìâíÉêåÉ=ÇÉê=Éê=éêçÇìÅÉêÉí=ìÇ=Ñê~=ê™çäáÉ=Éê=åçêã~äí=ÇÉÑáåÉêÉí=ìÇ=Ñê~
ÇÉêÉë=Éâëíê~âíáçåëáåíÉêî~ääÉê=EëÉ=ÄÉåòáåI=ÇáÉëÉä=çÖ=ÑóêáåÖëçäáÉ=åÉÇÉåÑçêFK=eçJ
îÉÇÄÉëí~åÇÇÉäÉåÉ=Éê=~äâ~åÉêI=~êçã~íÉê=EãçåçÅóÅäáëâÉ=çÖ=éçäóÅóÅäáëâÉ=Em^eFF
ë~ãí=~äâÉåÉê=EçäÉÑáåÉêFK

^äâ~åÉêåÉI=ëçã=Éê=Éå=~Ñ=ÜçîÉÇáåÖêÉÇáÉåëÉêåÉ=á=ê™çäáÉI=çéÇÉäÉë=á=ÇÉ=ê~ÑÑáåÉêÉÇÉ
çäáÉéêçÇìâíÉê=ëçãW
• iáåÉ‹êÉ=~äâ~åÉê=EåJ~äâ~åÉêF=ãÉÇ=`J~íçãÉêåÉ=á=Éå=ìÄêìÇí=ê‹ââÉK=aÉå
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• cçêÖêÉåÉÇÉ=~äâ~åÉê=Eáëçé~ê~ÑÑáåÉêF=ãÉÇ=`J~íçãÉêI=ÇÉê=ÑçêÖêÉåÉê=ëáÖ=ìÇ=Ñê~
ÜçîÉÇâìäëíçÑâ‹ÇÉåK=aÉ=ÑçêÖêÉåÉÇÉ=~äâ~åÉê=ÖáîÉê=~åäÉÇåáåÖ=íáä=Éå=ëíçê
ã‹åÖÇÉ=ãçäÉâóäâçåÑáÖìê~íáçåÉêK=aÉå=ÖÉåÉêÉääÉ=ÑçêãÉä=Éê=`
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• `óÅäç~äâ~åÉê=Eå~éÜíÜÉåÉêFI=Üîçê=âìäëíçÑâ‹ÇÉêåÉ=Éê=~êê~åÖÉêÉí=á=Éå=EãçJ
åçÅóÅäáëâÉF=ÉääÉê=ÑäÉêÉ=êáåÖÉ=EéçäóÅóÅäáëâÉFK=aÉå=ÖÉåÉêÉääÉ=ÑçêãÉä=Éê=`
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^äâÉåÉêåÉ=EçäÉÑáåÉêF=Éê=ãçäÉâóäÉê=ãÉÇ=Éå=ÉääÉê=ÑäÉêÉ=ÇçÄÄÉäíÄáåÇáåÖÉê=ãÉääÉã
`J~íçãÉêåÉK=açÄÄÉäíÄáåÇáåÖÉêåÉ=Ö›ê=ÇÉã=ãÉêÉ=êÉ~âíáîÉ=ÉåÇ=~äâ~åÉêåÉK=aÉí
Éê=ÇÉêÑçê=áââÉ=á=ÇÉååÉ=ÖêìééÉI=Éå=éçíÉåíáÉä=ã~êâ›ê=ëâ~ä=ë›ÖÉëK

^êçã~íÉêåÉ=áåÇÉÜçäÇÉê=Éå=ÉääÉê=ÑäÉêÉ=êáåÖÉ=ãÉÇ=S=âìäëíçÑ~íçãÉê=ãÉÇ=íêÉ=ÇçÄJ
ÄÉäíÄáåÇáåÖÉêK=bâëÉãéäÉê=é™=ÉåJêáåÖÉÇÉ=~êçã~íÉê=Eãçåç~êçã~íáëâÉ=ÜóÇêçÅ~êJ
ÄçåÉêF=Éê=ÄÉåòÉåI=íçäìÉåI=ÉíÜóäÄÉåòÉå=çÖ=ñóäÉåK=bâëÉãéäÉê=é™=ÑäÉêêáåÖÉÇÉ
~êçã~íÉê=Eéçäó~êçã~íáëâÉ=ÜóÇêçÅ~êÄçåÉêI=m^eF=Éê=å~éÜíÜ~äÉåI=~åíÜê~ÅÉå=çÖ
éóêÉåK

OKNKN hçÖÉéìåâí

cçê=ëíçÑÑÉê=á=ë~ããÉ=ÖêìééÉ=›ÖÉë=âçÖÉéìåâíÉí=ãÉÇ=~åí~ääÉí=~Ñ=âìäëíçÑ~íçãÉê
EÅ~êÄçåÉêFK=cçê=ëíçÑÑÉê=ãÉÇ=ë~ããÉ=~åí~ä=Å~êÄçåÉê=›ÖÉë=âçÖÉéìåâíÉí=á=ê‹ââÉJ
Ñ›äÖÉå=áëçé~ê~ÑÑáåÉêI=åJé~ê~ÑÑáåÉêI=å~éÜíÜÉåÉê=çÖ=~êçã~íÉêK

cçêëâÉääÉå=á=âçÖÉéìåâíÉí=ãÉääÉã=áëçé~ê~ÑÑáåÉê=çÖ=~êçã~íÉê=ãÉÇ=ë~ããÉ=~åí~ä
Å~êÄçåÉê=ESMJUM⁄`F=Éê=ëí›êêÉ=ÉåÇ=ÑçêëâÉääÉå=á=âçÖÉéìåâí=ãÉääÉã=ëíçÑÑÉê=á
ë~ããÉ=ÖêìééÉI=ëçã=›ÖÉë=ãÉÇ=¨í=Å~êÄçå=Eq~ÄÉä=OKNFK

OKNKO pãÉäíÉéìåâí

pãÉäíÉéìåâíÉí=EÑêóëÉéìåâíÉíF=›ÖÉë=ãÉÇ=ãçäÉâóäî‹ÖíÉåI=ãÉå=Éê=ëí‹êâí=é™îáêJ
âÉí=~Ñ=ãçäÉâóäÉíë=ÑçêãK=jçäÉâóäÉêI=ëçã=äÉí=é~ëëÉê=áåÇ=á=Éå=âêóëí~äëíêìâíìêI=Ü~ê
Éí=Ü›àÉêÉ=ëãÉäíÉéìåâí=ÉåÇ=~åÇêÉ=ëíêìâíìêÉêK=aÉêÑçê=Ü~ê=åJé~ê~ÑÑáåÉê=çÖ=áââÉJ
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ëìÄëíáíìÉêÉÇÉ=~êçã~íÉê=Éí=Ü›àÉêÉ=ëãÉäíÉéìåâí=ÉåÇ=áëçé~ê~ÑÑáåÉê=çÖ=å~éÜíÜÉåÉê
ãÉÇ=ë~ããÉ=~åí~ä=Å~êÄçåÉê=Eq~ÄÉä=OKNFK

OKNKP j~ëëÉÑóäÇÉ

cçê=ëíçÑÑÉê=á=ë~ããÉ=ÖêìééÉ=›ÖÉë=ã~ëëÉÑóäÇÉå=ãÉÇ=~åí~ääÉí=~Ñ=Å~êÄçå~íçãÉêK
cçê=ëíçÑÑÉê=ãÉÇ=ë~ããÉ=~åí~ä=Å~êÄçå~íçãÉê=›ÖÉë=ã~ëëÉÑóäÇÉå=á=ê‹ââÉÑ›äÖÉå
é~ê~ÑÑáåÉêI=å~éÜíÜÉåÉê=çÖ=~êçã~íÉê=Eq~ÄÉä=OKNFK

q~ÄÉä=OKNW=rÇî~äÖíÉ=ÜóÇêçÅ~êÄçåÉêë=ëãÉäíÉéìåâíI=âçÖÉéìåâí=çÖ=ã~ëëÉÑóäÇÉ

píçÑ
hÉãáëâ
ÑçêãÉä dêìééÉ pãÉäíÉéìåâíI

⁄`
hçÖÉéìåâíI=⁄`

j~ëëÉÑóäÇÉI
EÖLÅãPI=OM⁄`F

k~éÜíÜ~äÉå `NM=eU ^êçã~í UM ONU NINTRM
qÉíê~äáå `NM=eNO ^êçã~í JPR OMU MIVSVR
ÅáëJaÉÅ~äáå `NM=eNU k~éÜíÜÉå JQP NVS MIUVSR
NIPJaáÉíÜóäÄÉåòÉå `NM=eNQ ^êçã~í JUQ NUN MIUSPV
åJ_ìíóäÅóÅäçÜÉñ~å `NM=eOM k~éÜíÜÉå JTR NUN MITVVO
åJmÉåíóäÅóÅäçéÉåí~å `NM=eOM k~éÜíÜÉå JUP NUN MITVNO
aÉÅ~å `NM=eOO åJm~ê~ÑÑáå JPM NTQ MITPMN
OIOJaáãÉíÜóäçÅí~åÉ `NM=eOO fëçé~ê~ÑÑáå NQO MITOQR
^åíÜê~ÅÉå `NQ=eNM ^êçã~í ONR PQN NIORNM
NJmÉåíóäå~éÜíÜ~äÉå `NR=eNU ^êçã~í JOQ PMS MIVTVO
åJkçåóäÄÉåòÉåÉ `NR=eOQ ^êçã~í MIURRU
åJkçåóäÅóÅäçÜÉñ~å `NR=ePM k~éÜíÜÉå JNM OUO MIUNSM
åJaÉÅóäÅóÅäçéÉåí~å `NR=ePM k~éÜíÜÉå JOO OTV MIUNNM
åJmÉåí~ÇÉÅ~å `NR=ePO åJm~ê~ÑÑáå NM OTN MITSUQ
OJjÉíÜóäíÉíê~ÇÉÅ~å `NR=ePO fëçé~ê~ÑÑáå JU OSR
NJaÉÅóäå~éÜíÜ~äÉå `OM=eOU ^êçã~í NR PTV
åJqÉíê~ÇÉÅóäÄÉåòÉå `OM=ePQ ^êçã~í NS PRQ MIURQV
åJqÉíê~ÇÉÅóäÅóÅäçÜÉñ~å `OM=eQM k~éÜíÜÉå OR PRQ MIUORM
åJqÉíê~ÇÉÅóäÅóÅäçéÉåí~åÉ `OM=eQM k~éÜíÜÉå NT PRP MIUONP
báÅçë~å `OM=eQO åJm~ê~ÑÑáå PS PQQ MITUQP
OJjÉíÜóäåçå~ÇÉÅ~å `OM=eQO fëçé~ê~ÑÑáå NU PPV

OKO _Éåòáå

_Éåòáå=ÄÉëí™ê=~Ñ=Éå=Ää~åÇáåÖ=~Ñ=ê™çäáÉéêçÇìâíÉêI=ëçã=Ü~ê=ÖÉååÉãÖ™Éí=ÑçêëâÉäJ
äáÖÉ=éêçÅÉëëÉê=ÇÉêìåÇÉê=ÇÉëíáää~íáçå=çÖ=âê~âåáåÖK=bí=ÄÉåòáåéêçÇìâíë=ë~ããÉåJ
ë‹íåáåÖ=Éê=î~êá~ÄÉäI=áÇÉí=ÇÉ=›åëâÉÇÉ=íÉâåáëâÉ=ÉÖÉåëâ~ÄÉê=â~å=çéå™ë=îÉÇ=Éå
ê‹ââÉ=ÑçêãìäÉêáåÖÉêK

OKOKN _Éåòáåë=â~ê~âíÉêáëíáâ~

_Éåòáåë=ÇÉëíáää~íáçåëáåíÉêî~ä=Éê=ä~îÉêÉ=ÉåÇ=Ñçê=ÇáÉëÉä=çÖ=ÑóêáåÖëçäáÉ=Eq~ÄÉä=OKOFK
p~ããÉåë‹íåáåÖÉå=ãÉääÉã=ÖêìééÉê=â~å=î~êáÉêÉ=~äí=ÉÑíÉê=çéêáåÇÉäëÉëëíÉÇ=Ñçê
ê™çäáÉå=çÖ=éêçÇìâíáçåëëíÉÇ=Eê~ÑÑáå~ÇÉêáF=Ñçê=ÄÉåòáåÉåK=aÉëìÇÉå=~åîÉåÇÉë=ÑçêJ
ëâÉääáÖÉ=~ÇÇáíáîÉê=Ñçê=~í=Ö›êÉ=éêçÇìâíÉí=ÄÉÇëí=ÉÖåÉí=íáä=ÇÉí=›åëâÉÇÉ=Ñçêã™ä=EëÉ
e~åëÉå=Éí=~äK=OMMNFK

q~ÄÉä=OKOW=s~êá~íáçå=á=ëéÉÅáÑáâ~íáçåÉê=Ñçê=ÄÉåòáåë=ë~ããÉåë‹íåáåÖ

_Éåòáå h~ê~âíÉêáëíáâ~ oÉÑÉêÉåÅÉ
aÉëíáää~íáçåëáåíÉêî~ä PMJOOM⁄` ^åÇÉêëÉå=NVVQ
^äâ~åÉê=E`QJ`NOFI=ÑçêÇÉäáåÖW

fëçé~ê~ÑÑáåÉê=EÑçêÖêÉåÉÇÉ=~äâ~åÉêF
åJ~äâ~åÉê=EäáåÉ‹êÉ=~äâ~åÉêF
`óÅäç~äâ~åÉê

OSJQPB
TJONB
OJSB

^åÇÉêëÉå=NVVQ

^äâÉåÉê PJVB ^åÇÉêëÉå=NVVQ
^êçã~íÉê OMJRMB ^åÇÉêëÉå=NVVQ
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hî~äáíÉíÉå=~Ñ=ÄÉåòáå=íáä=ÄêìÖ=Ñçê=ãçíçêÇêÉîåÉ=â›êÉí›àÉê=ëâ~ä=çîÉêÜçäÇÉ=îáëëÉ
âê~îI=ëçã=Éê=~åÑ›êí=á=_ÉâÉåÇíÖ›êÉäëÉ=åêK=TT=~Ñ=NRK=à~åì~ê=OMMN=Ejbj=OMMNFK
aÉ=Éê=~åÑ›êí=á=í~ÄÉä=OKP=åÉÇÉåÑçêK

q~ÄÉä=OKP=hê~î=íáä=âî~äáíÉí=~Ñ=ÄÉåòáå

m~ê~ãÉíÉê båÜÉÇ dê‹åëÉî‹êÇáÉêOF ^å~äóëÉ
hêáíÉêáJ
ìã

^ _PF jÉíçÇÉ

oÉëÉ~êÅÜJçâí~åí~ä=EolkF J ãáåK VRQF J bk=ORNSQ
jçíçêJçâí~åí~ä=EjlkF J ãáåK URQF J bk=ORNSP
osm=ENK=ã~à=J=PMK=ëÉéíÉãÄÉêF hm~ ã~ñK SMIM J éêbk=NPMNSJN

EasmbF
aÉëíáää~íáçåW
J=ÑçêÇ~ãéÉí=îÉÇ=NMM=ç`
J=ÑçêÇ~ãéÉí=îÉÇ=NRM=ç`

B=îLî
?

ãáåK
?

QSIM
TRIM

J
J

éêbkJfpl=PQMR
?

hìäÄêáåíÉêW

J=~äâÉåÉê=RF==SF==TF

J=~êçã~íÉê=RF==SF==TF

J=ÄÉåòÉå=UF

B=îLî
?
?

ã~ñK
?
?

NUIM=VF

QOIM
NIM

J
PRIM
J

^pqj=aNPNV
?
bk=NONTT
bk=OPU

fäíáåÇÜçäÇ=NMF B=ãLã ã~ñK OIT J bk=NSMN
éêbk=NPNPO

lñóÖÉå~íÉêW=NMF

J=ãÉíÜ~åçäI=é~ëëÉåÇÉ
ëí~Äáäáë~íçê=ëâ~ä=íáäë‹ííÉë
J=ÉíÜ~åçäI=ëí~Äáäáë~íçêÉê
â~å=î‹êÉ=å›ÇîÉåÇáÖÉ
J=áëçéêçéóä~äâçÜçä
J=íÉêíÄìíóä~äâçÜçä
J=áëçÄìíóä~äâçÜçä
J=ÉíÜÉêÉI=ëçã=áåÇÉÜçäÇÉê
R=âìäëíçÑ~íçãÉê=éêK
ãçäÉâóäÉ=ÉääÉê=ÇÉêçîÉê

J=~åÇêÉ=çñóÖÉå~íÉê=NNF

B=îLî

?

?
?
?
?

?

ã~ñK

?

?
?
?
?

?

P

R

NM
T
NM
NR

NM

J

J

J
J
J
J

J

bk=NSMN
éêbkNPNPO?
??
?
?
?

?

pîçîäáåÇÜçäÇ=NOF ãÖLâÖ ã~ñK NRM RM bkJfpl=NQRVS
bk=fpl=UTRQ
bk=OQOSM

_äóáåÇÜçäÇ ÖLä ã~ñK MIMMR J bk=OPT

OF=aÉ=~åÑ›êíÉ=î‹êÇáÉê=Éê=?ë~åÇÉ=î‹êÇáÉê?K=léëíáääáåÖÉå=~Ñ=Öê‹åëÉî‹êÇáÉêåÉ=ÄóÖÖÉê=é™=fpl=QORV
?mÉíêçäÉìã=éêçÇìÅíë=J=ÇÉíÉêãáå~íáçå=~åÇ=~ééäáÅ~íáçå=çÑ=éêÉÅáëáçå=Ç~í~=áå=êÉä~íáçå=íç=ãÉíÜçÇë=çÑ
íÉëí?I=çÖ=îÉÇ=Ñ~ëíë‹ííÉäëÉå=~Ñ=Éå=ãáåáãìãëî‹êÇá=Éê=ÇÉê=ãÉÇêÉÖåÉí=Éå=ãáåáãìãëÇáÑÑÉêÉåÅÉ=é™=Oo
çîÉê=åìä=Eo=Z=êÉéêçÇìÅÉêÄ~êÜÉÇFK=oÉëìäí~íÉêåÉ=~Ñ=ÇÉ=áåÇáîáÇìÉääÉ=ã™äáåÖÉê=ëâ~ä=ÑçêíçäâÉë=é™=ÖêìåÇJ
ä~Ö=~Ñ=âêáíÉêáÉêåÉ=á=fpl=QORV=EçÑÑÉåíäáÖÖàçêí=á=NVVRFK

PF=c~ëíë‹ííÉäëÉå=~Ñ=î‹êÇáÉê=á=âçäçååÉ=_=J=ÄçêíëÉí=Ñê~=ëîçîä=çÖ=~êçã~íÉê=J=~ÑîÉåíÉê=ÄÉëäìíåáåÖ=á=brK

QF=aÉííÉ=ìÇÉäìââÉê=áââÉI=~í=ÇÉê=â~å=ã~êâÉÇëÑ›êÉë=ÄÉåòáå=ãÉÇ=Ü›àÉêÉ=ÉääÉê=ä~îÉêÉ=çâí~åí~äK=aÉê=ëâ~ä
ÇçÖ=é™=ÜîÉêí=ë~äÖëëíÉÇ=î‹êÉ=ãáåÇëí=N=ëí~åÇÉêI=ÜîçêÑê~=ÇÉê=äÉîÉêÉë=ÄÉåòáåI=ÇÉê=çéÑóäÇÉê=ÇÉ=~åÑ›êíÉ
çâí~åí~äëâê~îK
QJNOF=ÕîêáÖÉ=åçíÉê=îÉÇê›êÉê=ãÉëí=ãÉíçÇÉêI=ëÉ=ÄÉâÉåÇíÖ›êÉäëÉå=Ejbj=OMMNFK

_ÉâÉåÇíÖ›êÉäëÉå=áåÇÉÜçäÇÉê=ÄÉëíÉããÉäëÉêI=ÇÉê=ÖÉååÉãÑ›êÉê=bìêçé~J
m~êä~ãÉåíÉíë=çÖ=o™ÇÉíë=ÇáêÉâíáî=VULTMLbc=~Ñ=NPK=çâíçÄÉê=NVVU=çã=âî~äáíÉíÉå
~Ñ=ÄÉåòáå=çÖ=ÇáÉëÉäçäáÉI=àÑK=bcq=åêK=i=PRMLRU=Ñê~=OUK=ÇÉÅÉãÄÉê=NVVUI=çÖ
hçããáëëáçåÉåë=ÇáêÉâíáî=åêK=OMMMLTNLbcI=bcJqáÇÉåÇÉ=OMMM=iOUT=ëáÇÉ=QS=Ñê~
NQK=åçîÉãÄÉê=OMMM=Ebr=NVVUI=br=OMMMFK
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OKP aáÉëÉäçäáÉ

aáÉëÉäçäáÉ=Éê=Éå=ÖÉåÉêáëâ=ÄÉíÉÖåÉäëÉI=ëçã=Ç‹ââÉê=Äê‹åÇëíçÑÑÉê=íáä=ãçíçêÉê=ãÉÇ
âçãéêÉëëáçåëí‹åÇáåÖI=ãÉå=ëçã=á=Ç~ÖäáÖ=í~äÉ=êÉÑÉêÉê=íáä=Äê‹åÇëíçÑ=íáä=ÇáÉëÉäJ
ãçíçêÉêK

OKPKN aáÉëÉäë=â~ê~âíÉêáëíáâ~

aÉå=âçããÉêÅáÉääÉ=ÇáÉëÉä=Éê=ÇÉÑáåÉêÉí=ìÇ=Ñê~=ã~ëëÉÑóäÇÉ=çÖ=îáëâçëáíÉíK=péÉÅáÑáJ
â~íáçåÉå=ÉÑíÉê=ÇÉå=Éìêçé‹áëâÉ=ëí~åÇ~êÇ=`bk=RVM=Éê=îáëí=á=q~ÄÉä=OKQK

q~ÄÉä=OKQW=péÉÅáÑáâ~íáçå=Ñçê=ÇáÉëÉä

bÖÉåëâ~Ä `bk=RVMI=Öê~ÇÉë=^Jc
j~ëëÉÑóäÇÉ=NR⁄`I=ÖLÅãP MIUOMJMIUSM
háåÉã~íáëâ=îáëâçëáíÉíI=QM⁄`I=Åpí OIMJQIR
pîçîäI=B=î‹ÖíI=ã~ñK MIMR
`Éí~åJí~äI=ãáåK QV
aÉëíáää~íáçåë=íÉãéÉê~íìêI=⁄`
B=îçäK=êÉÅçîÉêÉÇ

SR
UR
VR

jáåK=ORM⁄`
j~ñK=PRM⁄`
j~ñK=PTM⁄`

s~êá~íáçåÉå=~Ñ=áåÇÜçäÇÉí=Ñ›äÖÉê=ÇÉëíáää~íáçåëáåíÉêî~ääÉíI=ãÉå=â~å=î~êáÉêÉ=äáÖÉJ
ëçã=Ñçê=ÄÉåòáåK=q~ÄÉä=OKR=ÖÉåÖáîÉê=êÉëìäí~íÉí=Ñê~=Éå=ÉåâÉäí=êÉéê‹ëÉåí~íáî=êÉÑÉJ
êÉåÅÉK

q~ÄÉä=OKRW=péÉÅáÑáâ~íáçå=Ñçê=ÇáÉëÉä

aáÉëÉä h~ê~âíÉêáëíáâ~ oÉÑÉêÉåÅÉ
aÉëíáää~íáçåëáåíÉêî~ä NUMJPSM⁄` ^åÇÉêëÉå=NVVQ
^äâ~åÉê=E`NMJ`NUFI=ÑçêÇÉäáåÖ RRB ^åÇÉêëÉå=NVVQ
^äâÉåÉê ^åÇÉêëÉå=NVVQ
^êçã~íÉê PRB ^åÇÉêëÉå=NVVQ

iáÖÉëçã=Ñçê=ÄÉåòáå=ëâ~ä=âî~äáíÉíÉå=~Ñ=ÇáÉëÉäçäáÉ=íáä=ÄêìÖ=Ñçê=ãçíçêÇêÉîåÉ=â›êÉJ
í›àÉê=çîÉêÜçäÇÉ=îáëëÉ=âê~îI=ëçã=Éê=~åÑ›êí=á=_ÉâÉåÇíÖ›êÉäëÉ=åêK=TT=~Ñ=NRK=à~åì~ê
OMMN=Ejbj=OMMNFK=aÉ=Éê=~åÑ›êí=åÉÇÉåÑçêK

q~ÄÉä=OKS=hê~î=íáä=âî~äáíÉí=~Ñ=ÇáÉëÉäçäáÉ

m~ê~ãÉíÉê båÜÉÇ dê‹åëÉî‹êÇáÉêNPF ^å~äóëÉ
hêáíÉJ
êáìã

^ _ jÉíçÇÉ lÑÑÉåíäáÖJ
Ö›êÉäëÉ

`Éí~åí~ä J ãáåK RNIM J bk=fpl=RNSR NVVU
j~ëëÉÑóäÇÉ=îÉÇ=NR⁄`
NRF

âÖLãP ã~ñK UQR J bk=fpl=PSTR
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Éå=ä~åÖ=ä~íÉåëéÉêáçÇÉ=áåÇÉå=íìãçêÇ~ååÉäëÉ=EÅ~K=QMJVM=ìÖÉêFK



OS

dÉåçíçâëáÅáíÉíÉå=Éê=ìåÇÉêë›Öí=ãÉÇ=áå=îáíêç=Ä~âíÉêáÉääÉ=ãìí~íáçåëíÉëíë=EãáÅêçJ
Äá~ä=ãìí~íáçå=~ëë~óëFK=aÉê=çÄëÉêîÉêÉÇÉë=Éå=ëéêÉÇåáåÖ=Ñê~=áå~âíáî=íáä=ëî~Öí=éçJ
ëáíáîÉ=çÖ=éçëáíáîÉ=êÉ~âíáçåÉêK

oÉéêçÇìâíáçåëíçâëáÅáíÉí=Éê=ìåÇÉêë›Öí=é™=ÇáÉëÉäçäáÉê=á=Éí=íÉê~íçäçÖáëíìÇáìã=é™
êçííÉê=ãÉÇ=áåÜ~ä~íáçå=~Ñ=Ç~ãéÉ=çîÉê=RJNR=Öê~îáÇáíÉíÉêK=aÉê=çÄëÉêîÉêÉÇÉë=áåÖÉå
íÉê~íçÖÉåÉ=ÉÑÑÉâíÉêK=sÉÇ=Ç~ÖäáÖ=é™Ñ›êáåÖ=é™=êçííÉÜìÇ=~Ñ=S=Ö~ëçäáÉê=Ç~Ö=MJNV=á
ÇáÉÖáîåáåÖëéÉêáçÇÉå=ãÉÇÑ›êíÉ=ãÉÇ=Éå=ÉåâÉäí=ìåÇí~ÖÉäëÉ=ÑçÉíçíçâëáëâÉ=ÉÑÑÉâíÉê
E›ÖÉí=êÉëçêéíáçåI=êÉÇìÅÉêÉí=ìåÖÉî‹ÖíI=êÉÇìÅÉêÉí=âìäÇëí›êêÉäëÉFK

bêÑ~êáåÖÉê=Ñê~=Üìã~å=ÉâëéçåÉêáåÖ=çãÑ~ííÉê=ÜìÇáêêáí~íáçåI=ëäáãÜáåÇÉáêêáí~íáçå
çÖ=ÉÑÑÉâíÉê=é™=ÅÉåíê~äåÉêîÉëóëíÉãÉíK

vÇÉêäáÖÉêÉ=ÇÉí~äàÉê=çÖ=êÉÑÉêÉåÅÉê=â~å=ÑáåÇÉë=á=`çåÅ~ïÉ=ENVVSFK

OKSKO jáäà›

aÉå=âçãéäÉâëÉ=ë~ããÉåë‹íåáåÖ=~Ñ=Äê‹åÇëíçÑíóéÉêåÉ=ÄÉíóÇÉêI=~í=ÇÉêÉë=çéÑ›êJ
ëÉä=îáä=î‹êÉ=~ÑÜ‹åÖáÖ=~Ñ=ë~ããÉåë‹íåáåÖÉåI=çÖ=~í=ÉåâÉäíëíçÑÑÉêåÉ=îáä=êÉ~ÖÉêÉ
ÇÉäë=~ÑÜ‹åÖáÖí=çÖ=ÇÉäë=ì~ÑÜ‹åÖáÖí=~Ñ=Üáå~åÇÉåK=pí›êëíÉé~êíÉå=ìÇÖ›êÉë=~Ñ=áëçJ
çÖ=ÅóÅäçé~ê~ÑÑáåÉêI=ãÉå=áåÇÉÜçäÇÉê=çÖë™=Éå=ÄÉíóÇÉäáÖ=~åÇÉä=~Ñ=ãçåçÅóÅäáëâÉ
çÖ=éçäóÅóÅäáëâÉ=~êçã~íáëâÉ=ÜóÇêçÅ~êÄçåÉêK

sÉÇ=ÑêáÖáîÉäëÉ=íáä=ÇÉí=óÇêÉ=ãáäà›=îáä=ÇÉ=äÉííÉ=âçãéçåÉåíÉê=ÖÉåÉêÉäí=ë›ÖÉ=~í=ÑçêJ
Ç~ãéÉ=E~ÑÜ‹åÖáÖ=~Ñ=ÑçêÜçäÇÉåÉFI=ãÉå=êÉëíÉå=îáä=ÄäáîÉ=~ÇëçêÄÉêÉí=íáä
àçêÇLëÉÇáãÉåí=çÖ=ëéêÉÇí=á=î~åÇÑ~ëÉåK=d~ëçäáÉê=îáä=ä‹ÖÖÉ=ëáÖ=é™=î~åÇçîÉêÑä~ÇÉê
EäÉííÉêÉ=ÉåÇ=î~åÇF=çÖ=ëéêÉÇÉ=ëáÖ=ìÇK=dÉåÉêÉäí=Éê=î~åÇçéä›ëÉäáÖÜÉÇÉå=ä~îI=ãÉå
ÇÉ=ãÉëí=î~åÇçéä›ëÉäáÖÉ=âçãéçåÉåíÉê=îáä=ÄäáîÉ=çéä›ëí=çÖ=ëéêÉÇíK

aÉí=ÄÉíóÇÉêI=~í=ãÉÇ=íáÇÉå=îáä=ë~ããÉåë‹íåáåÖÉå=‹åÇêÉ=ëáÖ=íáä=~í=ãáåÇêÉ=ÑçêJ
Ç~ãéÉäáÖÉ=çÖ=ãáåÇêÉ=î~åÇçéä›ëÉäáÖÉ=âçãéçåÉåíÉê=îáä=ÇçãáåÉêÉ=ë~ããÉåë‹íJ
åáåÖÉåK

aÉ=ãáåÇêÉ=ãçäÉâóäÉê=â~å=ÑçêîÉåíÉë=~í=ÄäáîÉ=åÉÇÄêìÇí=êÉä~íáîí=ÜìêíáÖí=ìåÇÉê
~ÉêçÄÉ=ÑçêÜçäÇI=ãÉåë=âìäÄêáåíÉê=ãÉÇ=ëí›êêÉ=ãçäÉâóäî‹Öí=çÖ=êáåÖëíêìâíìêÉê=îáä
ÑçêîÉåíÉë=åÉÇÄêìÇí=î‹ëÉåíäáÖí=ä~åÖëçããÉêÉK=råÇÉê=~å~ÉêçÄÉ=ÑçêÜçäÇI=ëçã=Ñçê
ÉâëÉãéÉä=á=áäíÑ~ííáÖí=ëÉÇáãÉåíI=îáä=åÉÇÄêóÇåáåÖÉå=Ö™=á=ëí™K

ÕâçíçâëáÅáíÉíÉå=Éê=ëçã=êÉÖÉä=íÉëíÉí=é™=ÉåâÉäíâçãéçåÉåíÉê=á=Äê‹åÇëíçÑÑÉêåÉK
cçê=ÇÉ=ÑäÉëíÉ=Éê=ÇÉí=Éí=ãÉíçÇÉéêçÄäÉãI=~í=ÇÉ=ÑäÉëíÉ=ëíçÑÑÉê=Éê=ä~îí=î~åÇçéä›ëÉäáJ
ÖÉI=çÖ=ÇÉê=ÇÉêÑçê=~åîÉåÇÉë=ÑçêëâÉääáÖÉ=ãÉíçÇÉê=íáä=~í=ìÇÑ›êÉ=ÇçëÉêáåÖÉêåÉ=á
íÉëíÉåÉK

aÉå=~âìííÉ=íçâëáÅáíÉí=Ei`
RM
=VS=íF=çîÉêÑçê=Ñáëâ=ëóåÉë=~í=ë~ãäÉ=ëáÖ=çã=NMJNMM

ãÖLäI=Ñçê=Ç~ÑåáÉê=äáÖÖÉê=i`
RM
=EQU=íF=åáîÉ~ìÉí=é™=NJNMM=ãÖLäI=çÖ=Ñçê=~äÖÉê=ÑçêÉJ

äáÖÖÉê=f`
RM
=ETO=íF=êÉëìäí~íÉê=Ñê~=NJNM=ãÖLä=E`çåÅ~ïÉ=NVVSFK

OKT _ê‹åÇëíçÑÑÉêë=âä~ëëáÑáÅÉêáåÖ

hä~ëëáÑáÅÉêáåÖÉå=~Ñ=âìä=çÖ=çäáÉ~ÑäÉÇíÉ=ëíçÑÑÉê=ÑáåÇÉë=á=Äáä~Ö=O=íáä=äáëíÉå=çîÉê=Ñ~êäáJ
ÖÉ=ëíçÑÑÉê=Ejbj=OMMNFK=iáëíÉå=Éê=ä~åÖ=çÖ=Ç‹ââÉê=ÉåâÉäíëíçÑÑÉê=çÖ=ÖêìééÉê=~Ñ
ëíçÑÑÉê=Ñê~=ÇÉÑáåÉêÉÇÉ=ÇÉëíáää~íáçåëéêçÅÉëëÉêI=ë™îÉä=ëçã=ëäìíéêçÇìâíÉêK=aÉ=ÑäÉëíÉ
Éê=âä~ëëáÑáÅÉêÉí=`~êÅNEÉîáÇÉåë=Ñçê=Å~êÅáåçÖÉåáíÉíF=íáä=`~êÅP=EéçíÉåíáÉä=êáëáâç=Ñçê
Å~êÅáåçÖÉåáíÉíF=çÖ=oQM=ÉääÉê=oQRK



OT

f=í~ÄÉä=OKNN=Éê=îáëí=åçÖäÉ=Ñ™=ÉâëÉãéäÉê=é™=âä~ëëáÑáÅÉêáåÖÉêK



OU

q~ÄÉä=OKNN=bâëÉãéäÉê=é™=âä~ëëáÑáÅÉêáåÖÉê=Ñê~=iáëíÉå=çîÉê=Ñ~êäáÖÉ=ëíçÑÑÉê=Ejbj=OMMNF

k~îå `^p=åêK
bc=åêK

Ebfkb`pLbifk`pF hä~ëëáÑáÅÉêáåÖ j‹êâåáåÖ
_Éåòáå USOVMJUNJR OUVJOOMJU `~êÅOX=oQRI=uåX=oSR qX=oQRJSRI=pRPJQR
_ÉåòáåI=ëíê~áÖÜí
êìå

SUSMSJNNJN OTNJTOTJM `~êÅOX=oQRI=uåX=oSR qX=oQRJSRI=pRPJQR

_ê‹åÇëÉäëçäáÉI
kêK=O

SUQTSJPMJO OTMJSTNJQ `~êÅPX=oQM uåX=oQMI=pEOF=PSLPT

_ê‹åÇëÉäëçäáÉI
kêK=Q

SUQTSJPNJP OTMJSTPJR `~êÅPX=oQM uåX=oQMI=pEOF=PSLPT

_ê‹åÇëÉäëçäáÉI
kêK=S

SURRPJMMJQ OTNJPUQJT `~êÅOX=oQR qX=oQRI=pRPJSR

aáÉëÉä SUPPQJPMJR OSVJUOOJT `~êÅPX=oQM uåX=oQMI=pEOF=PSLPT
aáÉëÉäI=kêK=O SUQTSJPQJS OTMJSTSJN `~êÅPX=oQM uåX=oQMI=pEOF=PSLPT
mÉíêçäÉìã UMMUJOMJS OPOJPSSJQ uåX=oSR uåX=oSRI=pEOFJOPJOQJ

SO
o™çäáÉ UMMOJMRJV OPOJOVUJR `~êÅOX=oQR qX=oQRI=pRPJQR

`^p=åêKW=`ÜÉãáÅ~ä=^Äëíê~Åíë=pÉêîáÅÉ=êÉÖáëíêó=åìãÄÉêI=áÇÉåíáÑáÅÉêÉê=ëíçÑÑÉê=ÄÉëâêÉîÉí=á=`ÜÉãáÅ~ä
^Äëíê~Åí

=bc=åêKW=bì=êÉÖáëíêÉêáåÖ=~Ñ=ëíçÑÑÉê=çéí~ÖÉí=é™=bfkb`p=EbìêçéÉ~å=fåÇÉñ=kìãÄÉê=çÑ=bñáëíáåÖ=`ÜÉãáÅ~ä
pìÄëí~åÅÉëI=ëçã=Éê=Éå=Éìêçé‹áëâ=äáëíÉ=çîÉê=ã~êâÉÇëÑ›êíÉ=âÉãáëâÉ=ëíçÑÑÉêF=ë~ãí=bifk`p=EbìêçéÉJ
~å=fåÇÉñ=kìãÄÉêë=çÑ=kÉï=`ÜÉãáÅ~ä=pìÄëí~åÅÉëI=ëçã=Éê=äáëíÉå=çîÉê=~åãÉäÇíÉ=âÉãáëâÉ=ëíçÑÑÉê=ÉÑíÉê
ÇáêÉâíáî=STLRQUFK



OV



PM

P jìäáÖÉ=ëíçÑÑÉê

jÉÇ=ìÇÖ~åÖëéìåâí=á=jáäà›éêçàÉâí=SNO=Éê=ÇÉí=î~äÖí=~í=ÑçâìëÉêÉ=é™=ÖêìééÉå=~Ñ
Ñ~êîÉëíçÑÑÉê=ë~ãí=áââÉ=å~íìêäáÖí=ÑçêÉâçããÉåÇÉ=ëíçÑÑÉêI=ÇÉê=äáÖåÉê=ëíçÑÑÉê=ëçã
~ääÉêÉÇÉ=íáäë‹ííÉë=çäáÉéêçÇìâíÉê=á=Ç~ÖI=çÖ=é™=Ä~ëáë=ÜÉê~Ñ=ìÇî‹äÖÉ=Éí=ÄÉÖê‹åëÉí
~åí~ä=êÉäÉî~åíÉ=ãìäáÖÉ=ëéçêëíçÑÑÉêK

aÉêíáä=Éê=ÇÉê=ÖÉååÉãÑ›êí=äáííÉê~íìêë›ÖåáåÖÉê=Ñçê=~í=~ÑÇ‹ââÉ=ÉîÉåíìÉä=~åÇêÉ
êÉäÉî~åíÉ=ãìäáÖÜÉÇÉêK

PKN jìäáÖÉ=Ñ~êîÉëíçÑÑÉê

PKNKN rÇî‹äÖÉäëÉ=~Ñ=Ñ~êîÉëíçÑÑÉê

sÉÇ=ÇÉå=Ñ›êëíÉ=çéëíáääáåÖ=~Ñ=ãìäáÖÉ=íáäë‹íåáåÖëëíçÑÑÉêI=Éê=ÇÉê=áââÉ=ëâÉäåÉí=ãÉäJ
äÉã=íáäë‹íåáåÖ=~Ñ=ëéçêëíçÑÑÉê=íáä=ÄÉåòáå=çÖ=íáä=ÇáÉëÉäJ=çÖ=ÑóêáåÖëçäáÉK

aÉ=ëíçÑÑÉêI=ÇÉí=Éê=î~äÖí=~í=Ö™=îáÇÉêÉ=ãÉÇ=Ñê~=ëÅêÉÉåáåÖÉå=Ee~åëÉå=Éí=~äK=OMMNFI
Éê=îáëí=á=q~ÄÉä=PKNK=pçã=ÇÉí=ÑêÉãÖ™ê=~Ñ=í~ÄÉääÉåI=Éê=ÇÉê=å‹îåí=P=ÑçêëâÉääáÖÉ=Ñ~êJ
îÉëíçÑJíóéÉêW=~åíÜê~èìáåçåJI=~òçJ=çÖ=ÑäìçêÉëÅÉêÉÇÉ=Ñ~êîÉëíçÑÑÉê=K

q~ÄÉä=PKNW=rÇî~äÖíÉ=ëéçêëíçÑÑÉê

k~îå `f=åêK `^p=åêK qóéÉ
pçäîÉåí=_äìÉ=PR `f=SNRRQ NTPRQJNQJO ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=_äìÉ=PS NQOPPJPTJR ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=_äìÉ=TV SQRRPJTVJP

VMNTMJTMJM
^åíê~èìáåçåJÑ~êîÉëíçÑ

pçäîÉåí=_äìÉ=VU TQQVVJPSJU ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=dêÉÉå=P `f=SNRSR NOUJUMJP ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=oÉÇ=OQ `f=OSNMR URJUPJS ^òçJÑ~êîÉëíçÑ
pçäîÉåí=oÉÇ=OS `f=OSNOM QQTTJTVJS ^òçJÑ~êîÉëíçÑ
pçäîÉåí=oÉÇ=RO `f=SUONM UNJPVJM ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=oÉÇ=NNN `f=SMRMR UOJPUJO ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=oÉÇ=NSQ J VOORTJPNJP ^òçJÑ~êîÉëíçÑ
pçäîÉåí=oÉÇ=ONR UROMPJVMJP ^òçJÑ~êîÉëíçÑ
pçäîÉåí=sáçäÉí=NO `f=RUMRM UNJSQJN ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=sáçäÉí=NP `f=SMTOR UNJQUJN ^åíê~èìáåçåJÑ~êîÉëíçÑ
pçäîÉåí=vÉääçï=NQ `f=NMORR UQOJMTJV ^òçJÑ~êîÉëíçÑ
pçäîÉåí=vÉääçï=RS `f=NNMON OQUNJVQJV ^òçJÑ~êîÉëíçÑ
pçäîÉåí=vÉääçï=NOQ PQQPOJVOJP ^òçJÑ~êîÉëíçÑ
^ÅáÇ=oÉÇ=UT `f=QRPUM NTPTOJUTJN cäìçêÉëÅÉêÉåÇÉ=Ñ~êîÉëíçÑ
^ÅáÇ=vÉääçï=TP `f=QRPRM RNUJQTJU cäìçêÉëÅÉêÉåÇÉ=Ñ~êîÉëíçÑ
cäìçêçä=OQO `f=SUQNM SUTNJVOJT cäìçêÉëÅÉêÉåÇÉ=Ñ~êîÉëíçÑ

PKNKO sìêÇÉêáåÖ=~Ñ=Ñ~êîÉëíçÑÑÉê

cçê=ÜîÉêí=~Ñ=ÇÉ=á=q~ÄÉä=PKN=å‹îåíÉ=ãìäáÖÉ=ëéçêëíçÑÑÉê=Éê=ÇÉê=áåÇë~ãäÉí=íáäÖ‹åJ
ÖÉäáÖÉ=äáííÉê~íìêÇ~í~K=aÉê=Éê=ä~Öí=î‹Öí=é™=~í=áåÇë~ãäÉ=Ç~í~=îÉÇê›êÉåÇÉ
• píçÑÑÉíë=áÇÉåíáíÉí
• mÉêëáëíÉåë
• hê‹ÑíÑêÉãâ~äÇÉåÇÉ=ÉÖÉåëâ~ÄÉê
• ÕâçíçâëáâçäçÖáëâÉ=ÑçêÜçäÇ



PN

aáëëÉ=Ç~í~=Éê=ë~ãäÉí=á=Äáä~Ö=_K

aÉ=çîÉêçêÇåÉÇÉ=êÉëìäí~íÉê=Ñê~=áåÑçêã~íáçåÉêåÉ=á=Äáä~Ö=_=ÖáîÉê=Ñ›äÖÉåÇÉ=éêáçêáJ
íÉêáåÖK

c~êîÉëíçÑÑÉí=pçäîÉåí=_äìÉ=PR=Éê=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉI=Üîçêçã=ÇÉê=ÑáåJ
ÇÉë=ãÉÖÉí=ÄÉÖê‹åëÉÇÉ=Ç~í~K=a~í~=îÉÇê›êÉåÇÉ=ëíçÑÑÉí=Éê=ëé~êëçããÉ=çÖ=ìëáâêÉK
bëíáãÉêÉÇÉ=î‹êÇáÉê=áåÇáâÉêÉê=Éå=ãÉÖÉí=ä~î=î~åÇçéä›ëÉäáÖÉÜÉÇI=éçíÉåíáÉäí=ÄáçJ
~ââìãìäÉêÄ~ê=çÖ=Ü›à=íçâëáÅáíÉí=Ñçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉêK=píçÑÑÉí=éêáçêáíÉêÉë
ÇÉêÑçê=ä~îíK

c~êîÉëíçÑÑÉí=pçäîÉåí=_äìÉ=PS=Éê=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉI=Üîçêçã=ÇÉê=ÑáåJ
ÇÉë=ãÉÖÉí=ëé~êëçããÉ=Ç~í~K=píçÑÑÉí=Éê=ãáëí‹åâí=Ñçê=~í=âìååÉ=ÖáîÉ=~åäÉÇåáåÖ=íáä
ãìí~íáçåÉêK=aÉê=Éê=ÉëíáãÉêÉí=Éå=ãÉÖÉí=ä~î=çéä›ëÉäáÖÜÉÇI=çÖ=ÇÉê=ÑçêÉäáÖÖÉê=áåÇáJ
â~íáçåÉê=Ñçê=~í=ëíçÑÑÉí=Éê=Äáç~ââìãìäÉêÄ~êíK=m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉ=Ñ™=çéäóëåáåÖÉêI
ÇÉê=éÉÖÉê=á=ÄÉí‹åâÉäáÖ=êÉíåáåÖI=éêáçêáíÉêÉë=ëíçÑÑÉí=ä~îíK

pçäîÉåí=_äìÉ=TV=~åîÉåÇÉë=íáä=Éå=ê‹ââÉ=ã‹êâåáåÖÑçêã™äI=çÖ=îáä=~äÉåÉ=~Ñ=ÇÉååÉ
™êë~Ö=áââÉ=âìååÉ=~åÄÉÑ~äÉëK

pçäîÉåí=_äìÉ=VU=~åîÉåÇÉë=íáä=ã‹êâåáåÖëÑçêã™äI=J=ÄäK~K=ëçã=bìêçã~êâÉêI=çÖ=îáä
~äÉåÉ=~Ñ=ÇÉå=ÖêìåÇ=áââÉ=î‹êÉ=ÉÖåÉí=á=ÇÉååÉ=ë~ããÉåÜ‹åÖK

pçäîÉåí=dêÉÉå=P=Éê=Éí=~åíÜê~èìáåçåÇÉêáî~íK=aÉê=Éê=ÑìåÇÉí=óÇÉêëí=ÄÉÖê‹åëÉÇÉ
Ç~í~=çã=ëíçÑÑÉíK=aÉê=Éê=áåÇáâ~íáçåÉê=Ñçê=ä~î=~âìí=ÖáÑíáÖÜÉÇ=çÖ=ä~î=î~åÇçéä›ëÉJ
äáÖÜÉÇI=ë~ãí=~í=ëíçÑÑÉí=Éê=éçíÉåíáÉäí=Äáç~ââìãìäÉêÄ~êíK=píçÑÑÉí=éêáçêáíÉêÉë=ÇÉêÑçê
ä~îíK

pçäîÉåí=oÉÇ=OQ=Éê=Éí=~òçJÑ~êîÉëíçÑI=ÇÉê=â~å=Ñê~ëé~äíÉ=âê‹ÑíÑêÉãâ~äÇÉåÇÉ=~êóJ
ä~ãáåÉêK=a~í~=Ñçê=ÇÉ=ëìåÇÜÉÇëã‹ëëáÖÉ=ÑçêÜçäÇ=Éê=ëé~êëçããÉ=çÖ=ìëáâêÉK=bëíáJ
ã~íÉê=áåÇáâÉêÉê=Éå=ä~î=î~åÇçéä›ëÉäáÖÜÉÇI=çÖ=~í=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêJ
îÉåíÉäáÖK=píçÑÑÉí=éêáçêáíÉêÉë=ä~îíK

pçäîÉåí=oÉÇ=OS=Éê=äáÖÉäÉÇÉë=Éí=~òçÑ~êîÉëíçÑ=ãÉÇ=ÉÖÉåëâ~ÄÉêI=ÇÉê=äáÖåÉê=pçäîÉåí
oÉÇ=OQI=ÜîçêÑçê=ÇÉííÉ=ëíçÑ=çÖë™=éêáçêáíÉêÉë=ä~îíK

pçäîÉåí=oÉÇ=RO=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉK=aÉê=Éê=áââÉ=ÑìåÇÉí=ÉÖÉåíäáÖÉ=Ç~í~
çã=ëíçÑÑÉíK=aÉ=ëìåÇÜÉÇëã‹ëëáÖÉ=ÑçêÜçäÇ=âìååÉ=áââÉ=îìêÇÉêÉëK=bëíáã~íÉê=áåÇáJ
âÉêÉê=Éå=ä~î=î~åÇçéä›ëÉäáÖÜÉÇI=çÖ=~í=ëíçÑÑÉí=Éê=Äáç~ââìãìäÉêÄ~êíK=píçÑÑÉí=éêáçJ
êáíÉêÉë=ä~îíK

píçÑÑÉí=pçäîÉåí=oÉÇ=NNN=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉI=ÇÉê=~åîÉåÇÉë=íáä=Éå=ê‹âJ
âÉ=ã‹êâåáåÖëJ=çÖ=~Çî~êëÉäëÑçêã™äK=píçÑÑÉí=Ü~ê=Éå=ä~î=~âìí=ÖáÑíáÖÜÉÇI=ãÉå=Éê
ãáëí‹åâí=Ñçê=~í=âìååÉ=Ñçê™êë~ÖÉ=ä~åÖíáÇëÉÑÑÉâíÉê=çÖ=î‹êÉ=~ääÉêÖáÑêÉãâ~äÇÉåÇÉK
bëíáã~íÉê=áåÇáâÉêÉê=~í=ëíçÑÑÉí=Ü~ê=Éå=ä~î=î~åÇçéä›ëÉäáÖÜÉÇI=Éê=›âçíçâëáëâ=çÖ
~åí~ÖÉäáÖ=Äáç~ââìãìäÉêÄ~êíK=a~=ëíçÑÑÉí=~åîÉåÇÉë=á=Éå=ê‹ââÉ=ë~ããÉåÜ‹åÖÉI
î‹äÖÉë=ÇÉí=~í=ìåÇÉêë›ÖÉ=ëíçÑÑÉí=å‹êãÉêÉK

pçäîÉåí=oÉÇ=NSQ=Éê=Éå=~òçÑçêÄáåÇÉäëÉ=çÖ=ÇÉêÑçê=ÄÉí‹åâÉäáÖK=píçÑÑÉí=~åîÉåÇÉë
íáä=Ñ~êîåáåÖ=~Ñ=ÑóêáåÖëçäáÉ=á=rp^K=aÉê=ÑçêÉäáÖÖÉê=óÇÉêëí=ëé~êëçããÉ=Ç~í~=Ñçê
ëíçÑÑÉíI=ÜîçêÑçê=Éå=îìêÇÉêáåÖ=áââÉ=â~å=ÑçêÉí~ÖÉëK=píçÑÑÉí=éêáçêáíÉêÉë=ä~îíK

pçäîÉåí=oÉÇ=ONR=Éê=Éå=~òçJÑçêÄáåÇÉäëÉI=ÇÉê=ÄäK~K=~åîÉåÇÉë=íáä=Ñ~êîåáåÖ=~Ñ=ãáåÉJ
ê~äçäáÉéêçÇìâíÉê=á=qóëâä~åÇK=aÉí=Ü~ê=áââÉ=î‹êÉ=ãìäáÖí=~í=Ñçêí~ÖÉ=Éå=ëìåÇÜÉÇëJ
çÖ=ãáäà›ã‹ëëáÖ=îìêÇÉêáåÖK=^Ñ=ÇáëëÉ=ÖêìåÇÉ=éêáçêáíÉêÉë=ëíçÑÑÉí=ä~îíK



PO

pçäîÉåí=sáçäÉí=NO=Éê=çÖë™=âÉåÇí=ìåÇÉê=å~îåÉí=nìáåáò~êáåK=píçÑÑÉí=~åîÉåÇÉë
ëçã=ëéçêëíçÑ=á=båÖä~åÇ=íáä=ÑóêáåÖëJ=çÖ=ÇáÉëÉäçäáÉK=a~í~=áåÇáâÉêÉê=ä~î=íáä=ãçÇÉê~í
ëìåÇÜÉÇëã‹ëëáÖÉ=é™îáêâåáåÖÉêK=píçÑÑÉí=Ü~ê=Éå=ä~î=î~åÇçéä›ëÉäáÖÜÉÇ=çÖ=Éê=éçJ
íÉåíáÉäí=Äáç~ââìãìäÉêÄ~êíK=a~=ëíçÑÑÉí=~ääÉêÉÇÉ=~åîÉåÇÉë=íáä=ã‹êâåáåÖÑçêã™äI
éêáçêáíÉêÉë=ÇÉí=ä~îíK

pçäîÉåí=sáçäÉí=NP=Éê=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉI=ÇÉê=ë™=îáÇí=îáÇÉë=áââÉ=~åîÉåJ
ÇÉë=íáä=ã‹êâåáåÖëÑçêã™äK=pìåÇÜÉÇëã‹ëëáÖí=Ü~ê=ëíçÑÑÉí=Éå=êÉä~íáî=ä~î=~âìí=ÖáÑJ
íáÖÜÉÇK=píçÑÑÉí=Éê=ãáëí‹åâí=Ñçê=~í=î‹êÉ=~ääÉêÖáÑêÉãâ~äÇÉåÇÉK=píçÑÑÉí=Ü~ê=Éå=ãÉJ
ÖÉí=ä~î=î~åÇçéä›ëÉäáÖÜÉÇI=çÖ=ÇÉê=Éê=áåÇáâ~íáçåÉê=Ñçê=~í=ëíçÑÑÉí=Éê=›âçíçâëáëâK
aÉí=Éê=î~äÖí=~í=îìêÇÉêÉ=ëíçÑÑÉí=å‹êãÉêÉK

pçäîÉåí=vÉääçï=NQ=Éê=Éå=~òçJÑçêÄáåÇÉäëÉ=çÖ=ÇÉêÑçê=ÄÉí‹åâÉäáÖK=aÉ=Ñ™=ÑìåÇåÉ
Ç~í~=áåÇáâÉêÉê=Éå=ä~î=~âìí=ÖáÑíáÖÜÉÇ=çÖ=Éå=êáëáâç=Ñçê=ä~åÖíáÇëÉÑÑÉâíÉêK=bëíáãÉêÉJ
ÇÉ=Ç~í~=íóÇÉê=é™=Éå=ä~î=î~åÇçéä›ëÉäáÖÜÉÇI=çÖ=~í=ëíçÑÑÉí=Éê=éçíÉåíáÉäí=Äáç~ââìJ
ãìäÉêÉåÇÉK

pçäîÉåí=vÉääçï=RS=Éê=Éå=~òçJÑçêÄáåÇÉäëÉ=çÖ=ÇÉêÑçê=ÄÉí‹åâÉäáÖK=aÉ=Ñ™=ÑìåÇåÉ
Ç~í~=áåÇáâÉêÉê=Éå=êáëáâç=Ñçê=ä~åÖíáÇëÉÑÑÉâíÉêK=bëíáãÉêÉÇÉ=Ç~í~=íóÇÉê=é™=Éå=ä~î
î~åÇçéä›ëÉäáÖÜÉÇI=çÖ=~í=ëíçÑÑÉí=Éê=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉK

pçäîÉåí=vÉääçï=NOQ=Éê=Éå=~òçJÑçêÄáåÇÉäëÉI=ÇÉê=~åîÉåÇÉë=ëçã=bìêçã~êâÉêK
pìåÇÜÉÇëã‹ëëáÖí=Éê=ëíçÑÑÉí=éçíÉåíáÉäí=ëìåÇÜÉÇëëâ~ÇÉäáÖí=îÉÇ=áåÇí~ÖÉäëÉ=çÖ
~ääÉêÖáÑêÉãâ~äÇÉåÇÉK=jáäà›ã‹ëëáÖí=Éê=ëíçÑÑÉí=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉI=çÖ
â~å=áââÉ=~åëÉë=Ñçê=äÉí=åÉÇÄêóÇÉäáÖíK=píçÑÑÉí=éêáçêáíÉêÉë=ä~îíI=Ç~=ÇÉí=~åîÉåÇÉë
ëçã=ëéçêëíçÑ=~ääÉêÉÇÉK

^ÅáÇ=oÉÇ=UT=Éê=Éí=ÑäìçêçëÉêÉåÇÉ=Ñ~êîÉëíçÑK=aÉí=áåÇÉÜçäÇÉê=ÄêçãI=ëçã=Ö›ê
ëíçÑÑÉí=ìÉÖåÉí=á=ÇÉååÉ=ÑçêÄáåÇÉäëÉK

cçê=^ÅáÇ=vÉääçï=TP=Éê=ÑìåÇÉí=Ç~í~I=ÇÉê=îáëÉê=~í=ëíçÑÑÉí=Éê=êÉä~íáîí=î~åÇçéä›ëÉJ
äáÖíK=a~í~=Ñçê=ÇÉ=ëìåÇÜÉÇëã‹ëëáÖÉ=ÑçêÜçäÇ=áåÇáâÉêÉê=~í=ëíçÑÑÉí=Ü~ê=Éå=ä~î=~âìí
ÖáÑíáÖÜÉÇ=çÖ=ãìäáÖîáë=âê‹ÑíÑêÉãâ~äÇÉåÇÉ=ÉÑÑÉâíÉêK=aÉí=Éê=î~åëâÉäáÖí=~í=ÉëíáãÉêÉ
Ç~í~=Ñçê=Éå=ãáäà›îìêÇÉêáåÖI=Ç~=ëíçÑÑÉí=â~å=ÇáëëçÅáÉêÉëK=píçÑÑÉí=éêáçêáíÉêÉë=ä~îí
é™=ÖêìåÇ=~Ñ=ÇÉå=Ü›àÉ=î~åÇçéä›ëÉäáÖÜÉÇK

aÉí=Ü~ê=áââÉ=î‹êÉí=ãìäáÖí=~í=ÑáåÇÉ=Ç~í~=Ñçê=cäìçêçä=OQO=íáä=~í=ÄÉäóëÉ=ÇÉ=ëìåÇJ
ÜÉÇëJ=çÖ=ãáäà›ã‹ëëáÖÉ=ÑçêÜçäÇK=píçÑÑÉí=éêáçêáíÉêÉë=ÇÉêÑçê=ä~îí=á=ÇÉååÉ=ë~ãJ
ãÉåÜ‹åÖK

PKNKP mêáçêáíÉêÉÇÉ=Ñ~êîÉëíçÑÑÉê

dÉåÉêÉäí=Éê=îìêÇÉêáåÖÉå=~Ñ=ÇÉ=NV=Ñ~êîÉëíçÑÑÉê=ÑçêÉí~ÖÉí=é™=Ä~ëáë=~Ñ=Éí=ëé~êëçãí
Ç~í~ÖêìåÇä~ÖK=^òçJÑ~êîÉëíçÑÑÉê=Éê=çîÉêçêÇåÉí=ëçêíÉêÉí=Ñê~I=Ç~=ÇÉê=Éê=êáëáâç=Ñçê
Ñê~ëé~äíåáåÖ=~Ñ=~êóä~ãáåÉêK=^åÇêÉ=Ñ~êîÉëíçÑÑÉê=Éê=ëçêíÉêÉí=Ñê~I=ÑçêÇá=ÇÉ=~åîÉåJ
ÇÉë=ëçã=ëéçêëíçÑÑÉê=~ääÉêÉÇÉK=kçÖäÉ=Éê=ëçêíÉêÉí=Ñê~=é™=ÖêìåÇ=~Ñ=ÑóëáëâLâÉãáëâÉ
ìÜÉäÇáÖÉ=ÉÖÉåëâ~ÄÉê=çÖ=~åÇêÉ=áÖÉåI=ÑçêÇá=ÇÉ=áââÉ=âìååÉ=îìêÇÉêÉë=é™=ÖêìåÇ=~Ñ
ã~åÖäÉåÇÉ=çéäóëåáåÖÉêK

aÉ=íç=Ñ~êîÉëíçÑÑÉê=ÇÉí=Éê=î~äÖí=~í=Ö™=îáÇÉêÉ=ãÉÇ=ÉêW

• pçäîÉåí=oÉÇ=NNN
• pçäîÉåí=sáçäÉí=NP



PP

PKO iáííÉê~íìêë›ÖåáåÖ

aÉê=Éê=ÖÉååÉãÑ›êí=O=ë›ÖåáåÖÉê=ãÉÇ=ÜÉåÄäáâ=é™=~í=~ÑÇ‹ââÉ=ãìäáÖÜÉÇÉêåÉ=Ñçê
êÉäÉî~åíÉ=~äíÉêå~íáîÉ=ëíçÑÑÉêI=ÇÉê=áââÉ=Éê=Ñ~êîÉëíçÑÑÉêK

PKOKN p›ÖåáåÖ=á=epa_

aÉê=ÄäÉî=ÖÉååÉãÑ›êí=Éå=ë›ÖåáåÖ=á=Ç~í~Ä~ëÉå=e~ò~êÇçìë=pìÄëí~åÅÉ=a~í~=_~åâ
Eepa_F=ÇK=RKÇÉÅÉãÄÉê=OMMNK=epa_=áåÇÉÜçäÇÉê=çéäóëåáåÖÉê=Ñçê=çîÉê=QKRMM
ëíçÑÑÉêI=çÖ=~ääÉ=çéäóëåáåÖÉê=Éê=îìêÇÉêÉí=~Ñ=k~íáçå~ä=iáÄê~êó=çÑ=jÉÇáÅáåÉK

sÉÇ=ë›ÖåáåÖÉå=á=epa_=ÄäÉî=ÇÉê=ÑçêÉí~ÖÉí=Éå=ÑêáJíÉâëíJë›ÖåáåÖ=ãÉÇ=íÉêãÉêåÉ
Òiçï=ãçÄáäáíóI=ëçáäÒ=çÖ=Òäçï=ï~íÉê=ëçäìÄáäáíóÒK=p›ÖåáåÖÉå=Ö~î=Éí=êÉëìäí~í=é™
NRQ=ëíçÑå~îåÉK

cçê=ë›ÖåáåÖÉå=ëâ~ä=ÇÉí=ÄÉã‹êâÉëI=~í=ÇÉí=âìå=Éê=ãìäáÖí=~í=ÑáåÇÉ=ëíçÑÑÉê=á=epa_
Ñçê=ÜîáäâÉI=ÇÉê=Éê=Ç~í~=çã=äçÖ=hçï=çÖ=î~åÇçéä›ëÉäáÖÜÉÇK=aÉê=â~å=ë™äÉÇÉë=î‹êÉ
Éå=ê‹ââÉ=~åÇêÉ=êÉäÉî~åíÉ=ëíçÑÑÉêI=ëçã=áââÉ=Éê=ÄäÉîÉí=ÑìåÇÉíI=ÑçêÇá=Ç~í~=áââÉ=Éê
íáäÖ‹åÖÉäáÖÉ=á=ÇÉååÉ=Ç~í~Ä~ëÉK

aÉ=NRQ=ÑìåÇåÉ=ëíçÑÑÉê=ÄäÉî=ÖÉååÉãÖ™ÉíK=píçÑÑÉê=Ñçê=ÜîáäâÉí=ÇÉí=ìãáÇÇÉäÄ~êí
âìååÉ=ëÉëI=~í=ÇÉ=áåÇÉÜçäÇí=ÅÜäçê=ÉääÉê=ÄêçãI=ÉääÉê=ëçã=ìãáÇÇÉäÄ~êí=Éê=íçâëáëâÉI
ÑçêÇá=ÇÉ=~åîÉåÇÉë=ëçã=ÄÉâ‹ãéÉäëÉëãáÇäÉêI=ÄäÉî=ëçêíÉêÉí=Ñê~K=oÉäÉî~åíÉ=ëíçÑÑÉê
ãÉÇ=Éå=äçÖ=hçï=é™=ãÉääÉã=P=çÖ=Q=ë~ãí=Éå=î~åÇçéä›ëÉäáÖÜÉÇ=é™=ìåÇÉê=R
ãÖLäáíÉê=Éê=îáëí=á=q~ÄÉä=PKOK

q~ÄÉä=PKOW=rÇî~äÖíÉ=ëíçÑÑÉê=ÉÑíÉê=äáííÉê~íìêë›ÖåáåÖ=á=epa_

píçÑ `^p=åêK
aáÄìíóäéÜíÜ~ä~í UQJTQJO
NJÇÉÅÉåÉ UTOJMRJV
OJ~ãáåç~åíÜê~èìáåçå NNTJTVJP
OJÉíÜóäÜÉñ~åçáÅ=~ÅáÇ NQVJRTJR

a~í~=Ñçê=ÇáëëÉ=ëíçÑÑÉê=Éê=ë~ãäÉí=á=Äáä~Ö=`K=^Ñ=ÇáëëÉ=Ç~í~=ÑêÉãÖ™ê=ÇÉíI=~í=ÇáJ
ÄìíóäéÜíÜ~ä~í=Ü~ê=ëíçê=î~åÇçéä›ëÉäáÖÜÉÇI=~í=NJÇÉÅÉåÉ=Ü~ê=Ñçê=Ü›àí=Ç~ãéíêóâ=çÖ
~í=OJÉíÜóäÜÉñ~åëóêÉ=Éê=äÉí=ÄáçåÉÇÄêóÇÉäáÖíK=aÉêÑçê=îìêÇÉêÉëI=~í=ÇáëëÉ=ëíçÑÑÉê
áââÉ=Éê=ÉÖåÉÇÉ=ëçã=ëéçêëíçÑÑÉêK

aÉí=î‹äÖÉë=ÇÉêÑçê=~í=Ö™=îáÇÉêÉ=ãÉÇ=OJ~ãáåç~åíÜê~èìáåçåI=ÇÉê=Éê=Éí=ìÇÖ~åÖëJ
ëíçÑ=Ñçê=ÑêÉãëíáääáåÖ=~Ñ=ÑäÉêÉ=Ñ~êîÉëíçÑÑÉêK

PKOKO p›ÖåáåÖ=á=_ÉáäëíÉáå

sÉÇ=Üà‹äé=~Ñ=aqs=Ea~åã~êâë=qÉâåáëâÉ=sáÇÉåëâ~ÄÉäáÖÉ=_áÄäáçíÉâFI=Éê=ÇÉê
ÄäÉîÉí=ä~îÉí=Éå=ÑçêÉëé›êÖëÉä=é™=ëíçÑÑÉêI=ÇÉê=çéÑóäÇÉê=Ñ›äÖÉåÇÉ=âêáíÉêáÉêW

NF içÖ=hçï=Z=PJQK
OF s~åÇçéä›ëÉäáÖÜÉÇ=ìåÇÉê=R=ãÖLä=á=î~åÇK

p›ÖåáåÖ=ÑçêÉÖáâ=á=_ÉáäëíÉáåI=çÖ=ÇÉ=ÑìåÇåÉ=ëíçÑÑÉê=Éê=îáëí=á=í~ÄÉä=PKPK



PQ

q~ÄÉä=PKPW=rÇî~äÖíÉ=ëíçÑÑÉê=Ñê~=_ÉáäëíÉáå
píçÑ `^p=åêK içÖ

hçï
s~åÇçéJ
ä›ëÉäáÖÜÉÇ
ãÖLä

üêë~Ö=íáä=Ñê~î~äÖW

^ÅÉå~éÜíÜÉå UPJPOJV PIRR QIM f=ê™çäáÉ
aáÄÉåòçÑìê~å NPOJSQJV PIVT QIR f=ê™çäáÉ
NJEOISJÇáÑäìçêçÄÉåòçóäFJPJEQJ
ÅÜäçêçéÜÉåóäFJìêÉ~

PRPSTJPUJR PIUP MIMV fåÇÉÜçäÇÉê=c=çÖ
`ä

bëíê~Çáçä RMJOUJO PITQ NISS eçêãçå
NJjÉíÜóäJå~éÜíÜ~äáå NPONJVQJQ PIQV MIQR f=ê™çäáÉ
kJEOJEOJ~ãáåçíÜá~òçäJQJóäFJNJENJ
ÅóÅäçÜÉñóäãÉíÜóäJOIPJÇáÜóÇêçñóJRJãÉíÜóäJ
ÜÉñóäÅ~êÄ~ãçóäFJÉíÜóäFJOJEãçêéÜçäáåJQJ
ëìäÑçåóä~ãáåçFJPJéÜÉåóäJéêçéáçå~ãáÇ

NPRTMQJMSJO
NNPRTSMJMRJP
NPRUNVJONJR

PIM OIM píçê=ãçäî‹ÖíI
ÜìêíáÖ=éêáã‹ê
åÉÇÄêóÇåáåÖ

mêçÖÉëíÉêçå RTJUPJM PIST MISQ eçêãçå
mêçéóäé~ê~ÄÉå VQJNPJP PIMQ MIMS
qÉêÄìÑçë NPMTNJTVJV PIRQ MIN lêÖ~åçÑçëÑ~íÉ

áåëÉâíáÅáÇ
qÉëíçëíÉêçå RUJOOJM PIPN MIMQ eçêãçå
t~êÑ~êáå UNJUNJO PIMR PIUR _áçÅáÇI=êçÇÉåíáJ

ÅáÇ

rÇ=~Ñ=ÇÉ=ÑêÉãâçãåÉ=ëíçÑÑÉê=â~å=S=~Ñ=ÇÉã=ìãáÇÇÉäÄ~êí=Ñê~ëçêíÉêÉëI=Ç~=ÇÉ=ÉåíÉå
Éê=Éí=Üçêãçå=EÉëíê~ÇáçäI=éêçÖÉëíÉêçåI=íÉëíçëíÉêçåF=ÉääÉê=áåÇÉÜçäÇÉê=ÅÜäçêI=ÑäìçêI
ëîçîä=ÉääÉê=ÑçëÑçê=EíÉêÄìÑçëI=NJEOISJÇáÑäìçêçÄÉåòçóäFJPJEQJÅÜäçêçéÜÉåóäFJìêÉ~FK

k‹ëíÉ=âêáíÉêáìã=ÉêI=~í=ÇÉ=áââÉ=ã™=ÑçêÉâçããÉ=á=çäáÉéêçÇìâíÉêK=rÇ=Ñê~=ÇÉíI=â~å
P=ìÇ=~Ñ=ÇÉ=R=íáäÄ~ÖÉî‹êÉåÇÉ=ëíçÑÑÉê=Ñê~ëçêíÉêÉëI=Ç~=ÇÉ=~ääÉêÉÇÉ=ÑáåÇÉë=á=ÇáÉëÉä
E~ÅÉå~éÜíÜÉåI=ÇáÄÉåòçÑìê~åI=ãÉíÜóäå~éÜíÜ~äÉåFK

^Ñ=ÇÉ=íç=ëáÇëíÉ=ëíçÑÑÉê=Éê=ÇÉí=ÉåÉ=Éí=ÄáçÅáÇ=EêçÇÉåíáÅáÇW=êçííÉJ
ÄÉâ‹ãéÉäëÉëãáÇÇÉä=Eï~êÑ~êáåF=çÖ=Ñê~î‹äÖÉë=ÇÉêÑçêK=aÉëìÇÉå=ÄÉã‹êâÉë=ÇÉíI
~í=ï~êÑ~êáå=Éê=Éí=Åçìã~êáåJÇÉêáî~íI=çÖ=~í=Åçìã~êáå=~åîÉåÇÉë=ëçã=ã~êâ›ê=á
Äê‹åÇëíçÑ=~ääÉêÉÇÉK

qáäÄ~ÖÉ=Éê=ëíçÑÑÉí=éêçéóäé~ê~ÄÉåK=mêçéóäé~ê~ÄÉå=Éê=ë~ããÉå=ãÉÇ=ãÉíÜóäJ
ÉíÜóäJ=çÖ=Äìíóäé~ê~ÄÉå=êÉäÉî~åíÉ=ëíçÑÑÉêK=f=Äáä~Ö=a=Éê=ë~ãäÉí=Ç~í~=Ñçê=ÇáëëÉ
ëíçÑÑÉêK

aÉí=Éê=î~äÖí=~í=~êÄÉàÇÉ=îáÇÉêÉ=ãÉÇ=éêçéóäé~ê~ÄÉåI=Ç~=ÇÉååÉ=é~ê~ÄÉåÑçêÄáåÇÉäJ
ëÉ=Ü~ê=Éå=êÉä~íáî=ä~î=î~åÇçéä›ëÉäáÖÜÉÇ=çÖ=Éå=ÉëíáãÉêÉí=~ÅÅÉéí~ÄÉä=íçâëáÅáíÉí
çîÉêÑçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉêK

PKOKP ÕîêáÖÉ=Ñçêëä~Ö

bå=ê‹ââÉ=ëóåíÉíáëâ=ÑêÉãëíáääÉÇÉ=ëíçÑÑÉêI=ÇÉê=éêçÇìÅÉêÉë=á=ëíçê=ã‹åÖÇÉI=ãÉå
áââÉ=åçêã~äí=ÑáåÇÉë=á=çäáÉéêçÇìâíÉêI=Éê=ÄäÉîÉí=çîÉêîÉàÉíK=^Ñ=ÇáëëÉ=â~å=å‹îåÉë
ÉâëÉãéäÉêåÉ=á=q~ÄÉä=PKQK

q~ÄÉä=PKQW=rÇî~äÖíÉ=çÖ=îìêÇÉêÉÇÉ=ëóåíÉíáëâ=ÑêÉãëíáääÉÇÉ=ëíçÑÑÉê

píçÑ `^p=åêK üêë~Ö=íáä=Ñê~î~äÖ
`~éêçä~Åí~ã NMRJSMJO äçÖ=hçïI=î~åÇçéä›ëÉäáÖÜÉÇ
`óÅäçÜÉñ~åçä NMUJVPJM äçÖ=hçïI=î~åÇçéä›ëÉäáÖÜÉÇ
`óÅäçÜÉñ~åçå NMUJVQJN äçÖ=hçïI=î~åÇçéä›ëÉäáÖÜÉÇ
`óÅäçÜÉñóä~ÅÉí~í SOOJQRJT

a~í~=Ñçê=ÇáëëÉ=ëíçÑÑÉê=Éê=ë~ãäÉí=á=Äáä~Ö=bK

aÉí=îìêÇÉêÉëI=~í=äçÖ=hçï=Éê=Ñçê=ä~î=çÖ=î~åÇçéä›ëÉäáÖÜÉÇÉå=Ñçê=Ü›à=Ñçê=Å~éêçJ
ä~Åí~ãI=ÅóÅäçÜÉñ~åçä=çÖ=ÅóÅäçÜÉñ~åçåK=aÉå=Ü›àÉ=î~åÇçéä›ëÉäáÖÜÉÇ=âìååÉ



PR

éçíÉåíáÉäí=ÄÉíóÇÉI=~í=ëíçÑÑÉêåÉ=âìååÉ=Ü~îÉ=Éå=ë™=Ü›à=ãçÄáäáíÉíI=~í=ÇÉ=îáääÉ=ìÇî~J
ëâÉë=Ñê~=ëéáäÇíLìÇëáîÉåÇÉ=Äê‹åÇëíçÑK

aÉí=Éê=î~äÖí=~í=Ö™=îáÇÉêÉ=ãÉÇ=ÅóÅäçÜÉñóä~ÅÉí~íK

PKP p~ããÉåÑ~íåáåÖ

_ä~åÇí=ÇÉ=ìåÇÉêë›ÖíÉ=çÖ=îìêÇÉêÉÇÉ=ëíçÑÑÉê=Éê=ÇÉí=î~äÖí=~í=Ö™=îáÇÉêÉ=ãÉÇ=Ñ›äJ
ÖÉåÇÉW
• pçäîÉåí=oÉÇ=NNN
• pçäîÉåí=sáçäÉí=NP
• OJ~ãáåç~åíê~èìáåçå
• éêçéóäé~ê~ÄÉå
• ÅóÅäçÜÉñóä~ÅÉí~í



PS

Q mêáçêáíÉêÉÇÉ=ëíçÑÑÉê

f=ÇÉí=Ñ›äÖÉåÇÉ=Éê=ë~ãäÉí=ÇÉ=íáäÖ‹åÖÉäáÖÉ=Ç~í~I=ÇÉí=Ü~ê=î‹êÉí=ãìäáÖí=~í=ÑêÉãJ
ëâ~ÑÑÉI=Ñçê=ÇÉ=R=ìÇî~äÖíÉ=ëíçÑÑÉêK=léäóëåáåÖÉêåÉ=Éê=áåÇë~ãäÉí=ÇÉäë=ÖÉååÉã
éìÄäáÅÉêÉí=äáííÉê~íìê=çÖ=ÇÉäë=îÉÇ=âçåí~âí=íáä=äÉîÉê~åÇ›êÉê=çÖ=éêçÇìÅÉåíÉêK

QKN pçäîÉåí=oÉÇ=NNN

pçäîÉåí=oÉÇ=NNNI=ÇÉê=çÖë™=Éê=âÉåÇí=ìåÇÉê=å~îåÉí=aáëéÉêëÉ=oÉÇ=V=EÄÉÖÖÉ=Éê=`f
å~îåÉFI=~åîÉåÇÉë=ëçã=Ñ~êîÉëíçÑ=á=ÑäÉêÉ=ë~ããÉåÜ‹åÖÉK=píçÑÑÉí=ÑêÉãíê‹ÇÉê=ëçã
Éí=ê›Çí=Ñáåí=éìäîÉêK

QKNKN fÇÉåíáíÉí

pçäîÉåí=oÉÇ=NNN=Éê=Éí=ê›Çí=éìäîÉêÑ~êîÉëíçÑ=~Ñ=íóéÉå=~åíÜê~èìáåçåK=aÉí=Ü~ê
`çäçìê=fåÇÉñ=E`fF=åêK=SMRMR=çÖ=`^p=åêK=UOJPUJOK=aÉí=Éê=çéÑ›êí=é™=bfkb`pJ
äáëíÉå=ãÉÇ=åêK=OMNJQNTJOK=pçäîÉåí=oÉÇ=NNN=Ü~ê=Éå=ãçäÉâóäî‹Öí=é™=OPTIPI=çÖ
ëìãÑçêãäÉå=`NR=eNN=lO=kK=pçäîÉåí=oÉÇ=NNNÛë=ëíêìâíìê=â~å=ëÉë=á=ÑáÖìê=QKNK

O

O NH

CH
3

cáÖìê=QKN=pçäîÉåí=oÉÇ=NNNW=NJEãÉíÜóä~ãáåçFJ~åíÜê~èìáåçå

QKNKO cóëáëâÉ=çÖ=âÉãáëâÉ=ÉÖÉåëâ~ÄÉê

pãÉäíÉéìåâíÉí=Ñçê=pçäîÉåí=oÉÇ=NNN=Éê=NTN⁄`=EmÜóëéêçéFK=aÉê=â~å=çéä›ëÉë
Åáêâ~=MINNV=ãÖLä=á=î~åÇ=îÉÇ=OR=ç`=EmÜóëéêçéFK=pçäîÉåí=oÉÇ=NNN=Ü~ê=Éí=Ç~ãéJ
íêóâ=é™=VIP=ñ=NMJT=m~=E_~ìÖÜã~å=çÖ=mÉêÉåáÅÜ=NVUUFK

j~å=Ü~ê=ã™äí=Éå=çÅí~åçäLî~åÇ=ÑçêÇÉäáåÖëâçÉÑÑáÅáÉåí=äçÖ=hçï=Ñçê=ëíçÑÑÉí=é™=QIN
E_~ìÖÜã~å=çÖ=tÉÄÉê=NVVNFI=ÜîáäâÉí=ÄÉíóÇÉêI=~í=ëíçÑÑÉí=Éê=ãÉêÉ=çéä›ëÉäáÖí=á
çêÖ~åáëâÉ=ÑçêÄáåÇÉäëÉê=ÉåÇ=á=î~åÇ=çÖ=Éê=áåÇÉåÑçê=ÇÉí=›åëâÉÇÉ=áåíÉêî~ä=é™=äçÖ
hçï=PJRK

^ÇëçêéíáçåÉå=á=àçêÇ=Éê=ä~î=ãÉÇ=Éå=äçÖ=hçÅ=ÉëíáãÉêÉí=íáä=NIS=~Ñ=rpJbm^=çÖ=NIV
~Ñ=jáäà›ëíóêÉäëÉå=Ea~åáëÜ=bm^I=OMMOFK=cçêëâÉääÉå=á=Ç~í~=Éê=êÉä~íáî=äáääÉ=çÖ=ëâóäJ
ÇÉë=~í=ÇÉ=íç=~åîÉåÇíÉ=ãçÇÉääÉê=Éê=Ä~ëÉêÉí=é™=ÑçêëâÉääáÖí=Ç~í~ÖêìåÇä~ÖK

eÉåêó…ë=äçî=âçåëí~åí=Éê=ÉëíáãÉêÉí=íáä=OIQ=ñ=NMJT=m~√ãPLãçäI=ÜîáäâÉí=îáëÉê=~í=ëíçÑJ
ÑÉí=çîÉêîÉàÉåÇÉ=ÑáåÇÉë=á=î~åÇÑ~ëÉå=á=ÑçêÜçäÇ=íáä=äìÑíÑ~ëÉåK=sÉÇ=j~Åâ~ó=Ej~Åâ~ó



PT

aI=NVVNF=Éê=ÇÉí=ÉëíáãÉêÉí=~í=ëíçÑÑÉí=ÜçîÉÇë~ÖÉäáÖ=ÑáåÇÉë=á=î~åÇI=àçêÇ=çÖ=ëÉÇáJ
ãÉåíK=e~äîîÉêáåÖíáÇÉå=îÉÇ=~íãçëÑ‹êáëâ=çñáÇ~íáçå=Éê=ãÉÖÉí=âçêí=EMIS=Ç~ÖÉFK

lîÉåå‹îåíÉ=ÄÉíóÇÉêI=~í=ëíçÑÑÉí=Éê=Ñ~ëí=çÖ=áââÉ=ÑçêÇ~ãéÉê=îÉÇ=ÇÉ=íÉãéÉê~íìêÉêI
ëçã=â~å=ÑçêîÉåíÉë=á=àçêÇK=aÉå=ä~îÉ=î~åÇçéä›ëÉäáÖÜÉÇ=áåÇáâÉêÉêI=~í=pçäîÉåí=oÉÇ
NNN=áââÉ=ÑçêîÉåíÉë=~í=î‹êÉ=ë‹êäáÖ=ãçÄáäI=é™=íêçÇë=~Ñ=Éå=ëâ›ååÉí=ä~î=~ÇëçêéíáJ
çåëâçåëí~åíK

QKNKP pìåÇÜÉÇëã‹ëëáÖÉ=ÉÖÉåëâ~ÄÉê

pçäîÉåí=oÉÇ=NNN=Éê=ÄäÉîÉí=íÉëíÉí=é™=ÜìåÇ=çÖ=â~åáåK=^âìí=çê~ä=áåÇÖáîÉäëÉ=~Ñ
UMMM=ãÖLâÖ=íáä=ÜìåÇÉ=çîÉê=OQ=íáãÉê=îáëíÉ=áåÖÉå=íÉÖå=é™=ÑçêÖáÑíåáåÖ=~Ñ=ÇóêÉåÉ
ÉääÉê=íÉÖå=é™=î‹ëÉåíäáÖÉ=‹åÇêáåÖÉê=á=î‹î=ÉääÉê=ÄäçÇK=bå=ÉëíáãÉêÉí=ia

RM
=Ñçê=êçíJ

íÉêI=çê~ä=ÖáîÉê=Éå=î‹êÇá=é™=çãâêáåÖ=NNKMMM=ãÖLâÖ=Ea~åáëÜ=bm^I=OMMOFK=aÉííÉ
áåÇáâÉêÉê=~í=ÇÉê=áââÉ=Éê=~âìííÉ=ÖáÑíîáêâåáåÖÉê=îÉÇ=áåÇí~ÖÉäëÉ=~Ñ=ëíçÑÑÉíK

f=íêÉ=Ñçêë›Ö=ÄäÉî=ÇóêÉåÉ=çîÉêî™ÖÉí=á=NQJON=Ç~ÖÉ=Ej~êíáå=Éí=~äK=NVUPFK=jÉí~ÄçäáJ
ëÉêáåÖÉå=ÄäÉî=ìåÇÉêë›Öí=îÉÇ=çê~ä=áåÇÖáÑí=~Ñ=Ñ™ê=ãÉÇ=RM=ãÖLâÖK=bÑíÉê=VS=íáãÉê
î~ê=OTB=~Ñ=ÇÉå=áåÇÖáîåÉ=ã‹åÖÇÉ=ÖÉåÑìåÇÉí=á=ìêáå=çÖ=NSB=á=Ñ~ÉÅÉë=ëçã=ìçãJ
Ç~ååÉí=ëíçÑK=jÉí~ÄçäáííÉêåÉ=ÄäÉî=áÇÉåíáÑáÅÉêÉí=ëçã=ÇÉãÉíÜóäÉêÉÇÉI=ÜóÇêçñóäÉJ
êÉÇÉ=ÖäìÅìêçåáÇ=ÅçåàìÖ~íÉê=Ej~êíáå=Éí=~äK=NVUPFK=råÇÉêë›ÖÉäëÉêåÉ=Éê=ìÇÑ›êí
Ñçê=~í=îìêÇÉêÉ=ÉÑÑÉâíÉå=é™=ãáäáí‹êí=éÉêëçåÉäI=ëçã=ÄêìÖÉê=ãÉíÜóä~ãáåç~åJ
íÜê~èìáåçå=Ä~ëÉêÉÇÉ=ëíçÑÑÉê=á=ê›ÖëáÖå~äÉê=Eê›ÇÑ~êîÉí=ê›ÖF=çÖ=âçåâäìÇÉêÉÇÉI=~í
ëíçÑÑÉí=ÉääÉê=ÇÉíë=ãÉí~ÄçäáííÉê=áââÉ=îáääÉ=ìÇÖ›êÉ=î‹ëÉåíäáÖ=~âìí=Ñ~êÉ=Ñçê=ÉâëéçåÉJ
êÉÇÉ=éÉêëçåÉêK

ÕàÉåáêêáí~íáçåëíÉëí=ãÉÇ=RM=ãÖL›àÉ=é™=â~åáåÉê=îáëíÉ=áåÖÉå=›àÉåáêêáí~íáçåK=eìÇáêJ
êáí~íáçåëíÉëí=ãÉÇ=OMMM=ãÖLâÖ=é™=â~åáåÉê=îáëíÉ=áåÖÉå=íÉÖå=é™=ÜìÇëÉåëáÄáäáëÉêáåÖ
ÉääÉê=~åÇÉå=áêêáí~íáçå=Ej~êíáå=Éí=~äK=NVUPFK=bëíáã~íÉê=Ñçê=ëÉåëáÄáäáëÉêáåÖ=îáëÉêI=~í
ëíçÑÑÉí=Éê=éçíÉåíáÉäí=ëÉåëáÄáäáëÉêÉåÇÉ=Ea~åáëÜ=bm^I=OMMOFK

NJãÉíÜóä~ãçåá~åíÜê~èìáåçå=â~å=Ü~îÉ=ëíêìâíìêÉääÉ=äáÖÜÉÇÉê=ãÉÇ=m^eÛÉêI=ÇÉê
Éê=ÉêâÉåÇí=ëçã=Å~êÅáåçÖÉåÉ=çÖ=ãìí~ÖÉåÉ=çÖ=îáëëÉ=~åíÜê~èìáåçåÉêI=ëçã=Ü~ê
Ñçê™êë~ÖÉí=~ääÉêÖáëâ=âçåí~âí=ÉääÉê=ÑçíçëÉåëáÄáäáëÉêÉåÇÉ=ÇÉêã~íáíáë=Üçë=ãÉååÉJ
ëâÉêK=råÇÉêë›ÖÉäëÉêåÉ=~Ñ=j~êíáå=Éí=~äK=ENVUPF=íóÇÉê=é™I=~í=~åíÜê~èìáåçå=ÇÉêáJ
î~íÉêI=Üîçêé™=Éå=ãÉíÜóä~ãáåçÖêìééÉ=Éê=ëìÄëíáíìÉêÉí=é™=éçëáíáçå=NI=Éê=ãáåÇêÉ
íçâëáëâÉ=ÉåÇ=~åÇêÉ=~åíÜê~èìáåçå=ÇÉêáî~íÉê=EpÉåÇÉäÄ~ÅÜ=NVUVFK=bëíáã~íÉê=Ñçê
ãìí~ÖÉåáëáíÉí=çÖ=âê‹ÑíÑêÉãâ~äÇÉåÇÉ=ÉÖÉåëâ~ÄÉê=ÖáîÉê=áåÖÉå=âä~êÉ=áåÇáâ~íáçåÉê
~ÑI=çã=ëíçÑÑÉí=ÄÉëáÇÇÉê=ÇáëëÉ=ÉÖÉåëâ~ÄÉê=Ea~åáëÜ=bm^I=OMMOF

pçäîÉåí=oÉÇ=Éê=çéÑ›êí=é™=jáäà›ëíóêÉäëÉåë=äáëíÉ=íáä=ëÉäîâä~ëëáÑáÅÉêáåÖ=Ñê~=OMMMK
hä~ëëáÑáÅÉêáåÖÉå=îáëÉêI=~í=ëíçÑÑÉí=â~å=ÖáîÉ=ãìäáÖÜÉÇ=Ñçê=î~êáÖ=ëâ~ÇÉ=é™=ÜÉäÄêÉJ
ÇÉí=çÖ=â~å=ÖáîÉ=çîÉêÑ›äëçãÜÉÇ=îÉÇ=âçåí~âí=ãÉÇ=ÜìÇÉå=E=uåI=pìåÇÜÉÇëëâ~ÇÉJ
äáÖ=ãÉÇ=oQMW=jìäáÖÜÉÇ=Ñçê=î~êáÖ=ëâ~ÇÉ=é™=ÜÉäÄêÉÇ=ë~ãí=oQPW=h~å=ÖáîÉ=çîÉêJ
Ñ›äëçãÜÉÇ=îÉÇ=âçåí~âí=ãÉÇ=ÜìÇÉåFK

f=ÜÉåÜçäÇ=íáä=ÇÉå=Ç~åëâÉ=âä~ëëáÑáÅÉêáåÖ=ëâ~ä=pçäîÉåí=oÉÇ=NNN=ÄêìÖÉë=ãÉÇ=Éå=îáë
î~êëçãÜÉÇI=ãÉåë=Ej~êíáå=Éí=~äK=NVUPF=íáäëóåÉä~ÇÉåÇÉ=áââÉ=â~å=ÑáåÇÉ=åçÖÉíI=ÇÉê
íóÇÉê=é™I=~í=ëíçÑÑÉí=â~å=î‹êÉ=ÄÉí‹åâÉäáÖí=~í=ÄêìÖÉK=fÑ›äÖÉ=âä~ëëáÑáÅÉêáåÖÉå=ëâ~ä
ÇÉê=îÉÇ=~êÄÉàÇÉ=ãÉÇ=pçäîÉåí=oÉÇ=NNN=í~ÖÉë=ÑçêÜçäÇëêÉÖäÉê=á=ÄêìÖI=ë™=ÇÉê=Éê=ë™
äáÇí=ãìäáÖ=ÜìÇâçåí~âí=ãÉÇ=ëíçÑÑÉíK=a~=ÇÉí=ë~ããÉ=Ö‹äÇÉê=Ñçê=ÇÉ=íêÉ=Äê‹åÇJ
ëíçÑíóéÉêI=~åëÉë=ÇÉí=áââÉ=Ñçê=Éí=î‹ëÉåíäáÖí=éêçÄäÉãK



PU

QKNKQ jáäà›ã‹ëëáÖÉ=ÉÖÉåëâ~ÄÉê

pçäîÉåí=oÉÇ=NNN=Ü~ê=Éå=Ü›à=äçÖ=hçï=î‹êÇáI=QINI=çÖ=â~å=ÇÉêÑçê=ÄäáîÉ=ÄÉíÉÖåÉí
ëçã=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉK=bëíáã~í=~Ñ=Äáç~ââìãìäÉêáåÖÉå=áåÇáâÉêÉê=Éå
_`c=é™=QNI=ÜîáäâÉí=Éê=ÑçêÜçäÇëîáë=ä~îí=çÖ=ÇÉí=îáä=ëáÖÉ=Ä~ëÉêÉí=é™=ãçäÉâóäëíêìâJ
íìêÉå=ÑçêîÉåíÉë=ëíçÑÑÉí=~í=î‹êÉ=ä~îí=íáä=ãçÇÉê~í=Äáç~ââìãìäÉêÉåÇÉK

pçäîÉåí=oÉÇ=NNN=Éê=äÉí=åÉÇÄêóÇÉäáÖ=îÉÇ=~å~ÉêçÄÉ=ÑçêÜçäÇ=á=ëÉÇáãÉåíK=e~äîÉJ
êáåÖëíáÇÉå=äáÖÖÉê=é™=åçÖäÉ=Ñ™=Ç~ÖÉI=ãÉåë=Ü~äîÉêáåÖëíáÇÉå=Ñçê=åçÖäÉ=~Ñ=åÉÇÄêóÇJ
åáåÖëéêçÇìâíÉêåÉ=Éê=é™=åçÖäÉ=Ñ™=ã™åÉÇÉê=E_~ìÖÜã~å=çÖ=tÉÄÉê=NVVQFK

aÉå=~âìííÉ=íçâëáÅáíÉí=Éê=ÉëíáãÉêÉí=Ñçê=ëíçÑÑÉí=Ea~åáëÜ=bm^I=OMMOFK=aÉ=ÉëíáãÉJ
êÉÇÉ=î‹êÇáÉê=Éê=Éå=i`

RM
=Ñçê=~äÖÉê=é™=NITQ=ãÖLäáíÉêI=Ñçê=Ç~éÜåáÉê=é™=OIQS

ãÖLäáíÉê=çÖ=Ñçê=Ñáëâ=é™=NIVV=ãÖLäáíÉêK=aáëëÉ=î‹êÇáÉê=áåÇáâÉêÉê=ë™äÉÇÉë=~í=íçâëáÅáJ
íÉíÉå=á=î~åÇãáäà›Éí=äáÖÖÉê=äáÇí=ìåÇÉêI=Üî~Ç=ÇÉê=â~å=ÑáåÇÉë=Ñçê=çäáÉéêçÇìâíÉêK

pçäîÉåí=oÉÇ=NNN=ÖáîÉê=áââÉ=ìãáÇÇÉäÄ~êí=åçÖÉå=ÄÉí‹åâÉäáÖÜÉÇÉê=ãÉÇ=ÜÉåëóå
íáä=~í=ÄäáîÉ=ÑêáÖáîÉí=á=å~íìêÉåI=Ç~=ÇÉí=Ü~ê=Éå=Ü~äîÉêáåÖëíáÇ=ìåÇÉê=~åÉêçÄÉ=ÑçêÜçäÇ
é™=åçÖäÉ=Ñ™=Ç~ÖÉK=aÉê=Éê=ÇçÖ=Éí=äáääÉ=ãÉåI=ëçã=Ö™ê=é™=åÉÇÄêóÇåáåÖëéêçÇìâíÉêJ
åÉK=aÉê=ÑçêÉäáÖÖÉê=áââÉ=ÇçâìãÉåí~íáçåÉå=åçâ=é™=åÉÇÄêóÇåáåÖëéêçÇìâíÉêåÉ=íáä
~í=âìååÉ=âçåâäìÇÉêÉ=åçÖÉí=ÉåíóÇáÖíK=aÉê=ÑáåÇÉë=ÜÉääÉê=áåÖÉå=Ç~í~=é™I=Üîçê=ÖáÑJ
íáÖÉ=ÇÉ=ÉêK

aÉí=ÄÉã‹êâÉëI=~í=ÇÉê=í~äÉë=çã=äÉí=åÉÇÄêóÇÉäáÖÜÉÇI=ëçã=ÄÉíóÇÉêI=~í=ãçäÉâóäÉí
ÜóÇêçäóëÉêÉë=ÉääÉê=~í=ãÉíÜóäJ=ÉääÉê=~ãáåçãÉíÜóäÖêìééÉå=ÑàÉêåÉë=ÉääÉê=Éêëí~ííÉë
ãÉÇ=~åÇÉå=ãçäÉâóäÉK=aÉå=ìäíáã~íáîÉ=åÉÇÄêóÇåáåÖ=~Ñ=ÖêìåÇëíêìâíìêÉå
EêáåÖëíêìâíìêÉåF=ÑçêÉÖ™ê=î‹ëÉåíäáÖí=ä~åÖëçããÉêÉI=~åí~ÖÉäáÖ=ãÉÇ=Éå=Ü~äîÉJ
êáåÖëíáÇ=é™=ã™åÉÇÉêI=ÇîëK=~í=ëíçÑÑÉí=îáä=âìååÉ=ÖÉåÑáåÇÉë=Ñ™=™ê=ÉÑíÉê=íáäÑ›êëÉä=íáä
ÑKÉâëK=àçêÇK

^ÇëçêéíáçåÉå=Éê=ëâ›ååÉí=~í=î‹êÉ=ä~îI=ãÉå=í~ÖÉë=ÇÉå=ä~îÉ=î~åÇçéä›ëÉäáÖÜÉÇ=á
ÄÉíê~ÖíåáåÖI=~åí~ÖÉë=ëíçÑÑÉí=~í=Ñ›äÖÉ=çäáÉLÄÉåòáåÑê~âíáçåÉåK

QKO pçäîÉåí=sáçäÉí=NP

pçäîÉåí=sáçäÉí=NP=ÄäáîÉê=ÄêìÖí=íáä=~í=Ñ~êîÉ=éä~ëí=Eepa_FK=båÇîáÇÉêÉ=~åîÉåÇÉë
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áêêáí~íáçåÉê=~Ñ=äìÑíîÉàÉåÉ=çÖ=Ü~ê=ëî~Öí=åÉêîÉëâ~ÇÉåÇÉ=ÉÑÑÉâíÉê=îÉÇ=Ü›àÉ=âçåÅÉåJ
íê~íáçåÉêK

píçÑÑÉí=ÄÉëáÇÇÉê=áââÉ=êÉéêçíçâëáëâÉ=ÉääÉê=íÉê~íçÖÉåÉ=ÉÑÑÉâíÉê=Ä~ëÉêÉí=é™=Éëíáã~J
íÉêK=jÉÇ=ÜÉåëóå=íáä=ãìí~ÖÉåÉ=ÉÑÑÉâíÉê=îáëÉê=ÇÉ=ÉëíáãÉêÉÇÉ=ëí›êêÉäëÉê=áåÖÉå=âä~ê
íÉåÇÉåë=Ea~åáëÜ=bm^I=OMMOFK

QKRKQ jáäà›ã‹ëëáÖÉ=ÉÖÉåëâ~ÄÉê

aÉê=Éê=ÑìåÇÉí=Ñ™=ÉâëéÉêáãÉåíÉääÉ=Ç~í~=Ñçê=ÇÉ=~âìííÉ=›âçíçâëáëâÉ=ÉÑÑÉâíÉêK=`óJ
ÅäçÜÉñóä~ÅÉí~í=Ü~ê=Éå=OQ=íáãÉêë=i`

RM
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âçêíÉêÉ=íáÇë=ÉâëéçåÉêáåÖ=ÉåÇ=åçêã~äí=~åîÉåÇí=îÉÇ=âä~ëëáÑáÅÉêáåÖ=çÖ=îìêÇÉêáåÖI
â~å=ÇÉ=áââÉ=í~ÖÉë=ìãáÇÇÉäÄ~êí=Ñçê=é™äóÇÉåÇÉK=sÉÇ=Éå=åçêã~äí=~åîÉåÇí=ÉâëéçJ
åÉêáåÖëéÉêáçÇÉ=ã™=ÇÉí=ÑçêîÉåíÉë=~í=î‹êÇáÉê=îáä=î‹êÉ=ä~îÉêÉ=çÖ=ìåÇÉê=~ääÉ=çãJ
ëí‹åÇáÖÜÉÇÉê=ìåÇÉê=Öê‹åëÉå=é™=NMM=ãÖLäI=ÇÉê=~åîÉåÇÉë=îÉÇ=âä~ëëáÑáÅÉêáåÖK
aÉí=îìêÇÉêÉë=ÇÉêÑçêI=~í=ÅóÅäçÜÉñóä~ÅÉí~í=Éê=ëâ~ÇÉäáÖí=Ñçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëJ
ãÉêK
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Ea~åáëÜ=bm^I=OMMOFK=pçã=ÇÉí=ëÉë=Éê=ÇáëëÉ=åçÖÉí=ä~îÉêÉ=ÉåÇ=ÇÉ=ÉâëéÉêáãÉåíÉääÉ
âçêíJíáÇëÑçêë›ÖI=ÜîáäâÉí=ÄÉâê‹ÑíÉê=~åí~ÖÉäëÉåI=~í=ëíçÑÑÉí=Éê=ëâ~ÇÉäáÖí=Ñçê=î~åÇäÉJ
îÉåÇÉ=çêÖ~åáëãÉêK

`óÅäçÜÉñóä~ÅÉí~í=Ü~ê=Éå=äçÖ=hçï=î‹êÇáI=ÇÉê=Éê=ëâ›ååÉí=íáä=OISQI=çÖ=ëíçÑÑÉí=ÄÉJ
íÉÖåÉë=ÇÉêÑçê=ëçã=ä~îí=íáä=ãçÇÉê~í=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉK=aÉí=ëí›ííÉë=~ÑI
~í=Äáç~ââìãìäÉêáåÖëÑ~âíçêÉå=_`c=Éê=ÉëíáãÉêÉí=íáä=OOK

^ÇëçêéíáçåëâçÉÑÑáÅáÉåíÉå=äçÖ=hçÅ=Éê=ÉëíáãÉêÉí=íáä=NIUSK=aÉí=ÄÉíóÇÉêI=~í=ëíçÑÑÉí
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`óÅäçÜÉñóä~ÅÉí~í=Éê=äÉí=ÄáçäçÖáëâ=åÉÇÄêóÇÉäáÖI=ãÉå=é™=ÖêìåÇ=~Ñ=ÇÉíë=ÉîåÉ=íáä=~í
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RKN d~ëÅÜêçã~íçÖê~Ñá

gçêÇJ=çÖ=ÖêìåÇî~åÇëÑçêìêÉåáåÖÉê=ãÉÇ=çäáÉéêçÇìâíÉê=~å~äóëÉêÉë=çÑíÉëí=îÉÇ
Üà‹äé=~Ñ=Ö~ëâêçã~íçÖê~Ñá=ãÉÇ=ÉåíÉå=cä~ããÉáçåáë~íáçåëÇÉíÉÅíçê=d`Jcfa=ÉääÉê
ãÉÇ=j~ëëÉëéÉâíêçãÉíêáëâ=ÇÉíÉâíáçå=d`JjpK

r~åëÉí=ÜîáäâÉå=~Ñ=ÇÉ=íç=ãÉíçÇÉêI=ÇÉê=~åîÉåÇÉëI=ëí~êíÉê=ã~å=ãÉÇ=Éå=Éâëíê~âíáJ
çå=~Ñ=Éå=àçêÇéê›îÉ=ãÉÇ=Éí=ÑäóÖíáÖí=çêÖ~åáëâ=çéä›ëåáåÖëãáÇÇÉä=ëçã=ÑKÉâëK
ãÉíÜóäÉåÅäçêáÇ=ÉääÉê=éÉåí~åK=bå=éê›îÉ=~Ñ=Éâëíê~âíÉí=áåàáÅÉêÉë=ÇÉêÉÑíÉê=é™=áåJ
ëíêìãÉåíÉíK

d`Jjp=ãÉíçÇÉå=Éê=ãÉÖÉí=îÉäÉÖåÉí=íáä=~í=áÇÉåíáÑáÅÉêÉ=ëéÉÅáÑáââÉ=ëíçÑÑÉê=á=ãÉÖÉí
ä~îÉ=âçåÅÉåíê~íáçåÉê=ãÉÇÉåë=d`Jcfa=âìå=ÖáîÉê=Éí=ÒÑáåÖÉê~ÑíêóâÒ=çÖ=çéäóëJ
åáåÖÉê=çã=ÇÉå=ë~ãäÉÇÉ=ã‹åÖÇÉ=âìäÄêáåíÉK=båâÉäíÉ=ëíçÑÑÉê=Éê=î~åëâÉäáÖÉ=~í
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ÑäóÖíáÖí=ãçäÉâóäÉI=ëçã=Ü~ê=Éí=â~ê~âíÉêáëíáëâ=ã~ëëÉëéÉâíêìãK=aÉííÉ=ÄÉíóÇÉêI=~í
éê~âíáëâ=í~äí=~ääÉ=íóéáëâÉ=çêÖ~åáëâÉ=çéä›ëåáåÖëãáÇäÉêI=ÇÉê=~åîÉåÇÉë=á=áåÇìëíêáÉå
Ññ=á=Ñ~êîÉJ=ä~âáåÇìëíêáÉåI=çÖ=ëçã=áââÉ=ÑáåÇÉë=ÉääÉê=íáÇäáÖÉêÉ=Ü~ê=î‹êÉí=~åîÉåÇí=á
Äê‹åÇëíçÑI=îáä=âìååÉ=~åîÉåÇÉë=ëçã=ëéçêëíçÑI=ëÉí=ìÇ=Ñê~=Éå=~å~äóëÉíÉâåáëâ=ÄÉJ
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j~åÖÉ=Ñ~êîÉëíçÑÑÉê=ÇÉêáãçÇ=îáä=î‹êÉ=î~åëâÉäáÖÉ=~í=áÇÉåíáÑáÅÉêÉ=îÉÇ=Üà‹äé=~Ñ
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RKP qóåÇíä~Öëâêçã~íçÖê~Ñá
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ã~íçÖê~ÑáãÉÇáÉíI=çÖ=Ñ~êîÉå=ÉÑíÉê=âêçã~íçÖê~ÑÉêáåÖÉå=áÇÉåíáÑáÅÉêÉë=îáëìÉäí=ÉääÉê
ÉîíK=ìåÇÉê=rsJäóëK

RKQ aÉíÉâíáçåëÖê‹åëÉê
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îÉ=~Ñ=çäáÉÄä~åÇáåÖÉå=çÖ=Ç~=ÇÉíÉâíáçåëÖê‹åëÉå=äáÖÖÉê=î‹ëÉåíäáÖí=ìåÇÉê=N
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ã‹åÖÇÉ=ëéçêëíçÑ=íáäë~í=ÉåÇ=îÉÇ=çäáÉI=ÇÉê=ëâ~ä=ÖÉåÑáåÇÉë=á=àçêÇK=eÉê=ã™=ÇÉê=ÑçêJ
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àçêÇ=áåÇÉÜçäÇÉê=NMMM=ãÖ=çäáÉ=éêK=âÖ=àçêÇ=îáëÉê=çîÉêëä~ÖëÄÉêÉÖåáåÖÉê=~í=ÇÉå
å›ÇîÉåÇáÖÉ=ã‹åÖÇÉ=ëéçêëíçÑ=äáÖÖÉê=é™=Éí=åáîÉ~ì=çãâêáåÖ=RM=ééã=ÉääÉê=RM
ãÖLâÖ=çäáÉK

a~=ÇÉí=Éê=å›ÇîÉåÇáÖí=~í=íáäë‹ííÉ=åçÖÉí=ãÉêÉ=ëéçêëíçÑ=á=ÇÉååÉ=ë~ããÉåÜ‹åÖ
ÉåÇ=íáä=~äãáåÇÉäáÖÉ=ã~êâÉêáåÖëÑçêã™ä=â~å=ÇÉí=îáëÉ=ëáÖ=~í=Ñ~êîÉëíçÑÑÉêåÉ=Éê=ìÉÖJ
åÉÇÉK



RM



RN

S mê~âíáëâ=~åîÉåÇÉäëÉ

f=Éå=ãçíçê=Éê=áë‹ê=áåÇëéê›àíåáåÖëëóëíÉãÉíI=â~í~äóë~íçê=çÖ=ëçåÇÉê=ë‹êäáÖ=Ñ›äJ
ëçããÉ=Ñçê=ìêÉåÜÉÇÉê=á=Äê‹åÇëíçÑÑÉíK

qìåÖíÑäóÖíáÖÉ=ëíçÑÑÉê=â~å=ìÇÑ‹äÇÉë=á=áåÇëéê›àíåáåÖëëóëíÉãÉí=ëçã=Éå=ëä~Öë=îçâë
ÉääÉê=ä~âI=çÖ=â~å=ÇÉêãÉÇ=ÑçêëíóêêÉ=áåÇëéê›àíåáåÖÉå=ãÉÇ=Ç™êäáÖ=Äê‹åÇëíçÑ›âçJ
åçãá=çÖ=›ÖÉí=ÑçêÄêìÖ=íáä=Ñ›äÖÉK

j~å=ëâ~ä=ÇÉêÑçê=Ü~îÉ=ë‹êäáÖ=Ñçâìë=é™=íìåÖíÑäóÖíáÖÉ=ëíçÑÑÉê=á=Ü›à=âçåÅÉåíê~íáçåK

^ääÉ=ÇÉ=ÑçêÉëä™ÉÇÉ=ëíçÑÑÉê=Éê=äÉíçéä›ëÉäáÖÉ=á=ÄÉåòáå=çÖ=ÇáÉëÉä=Äê‹åÇëíçÑK=aÉ=Éê
êÉä~íáîí=äÉííÉ=~í=íáäë‹ííÉ=ÉåíÉå=ëçã=êÉåí=ëíçÑ=ÉääÉê=á=çéä›ëåáåÖ=á=Éí=çêÖ~åáëâ=çéä›ëJ
åáåÖëãáÇÇÉäK

^åíÜê~èìáåçå=ÇÉêáî~íÉêåÉ=ãáåÇÉê=âÉãáëâ=çã=ëíçÑÑÉí=èìáåáò~êáå=EpçäîÉåí=sáçJ
äÉí=NOFI=ÇÉê=~ääÉêÉÇÉ=íáäë‹ííÉë=ÇáÉëÉä=çÖ=ÑóêáåÖëçäáÉ=á=píçêÄêáí~ååáÉå=ErhFK=aÉê
Éê=áââÉ=ÑìåÇÉí=ê~ééçêíÉêÉÇÉ=ìÜÉäÇáÖÉ=ÉêÑ~êáåÖÉê=îÉÇ=~åîÉåÇÉäëÉåK

mêçéóä=é~ê~ÄÉå=çÖ=ÅóÅäçÜÉñóä~ÅÉí~í=Éê=ãçåçÅóÅäáëâÉ=ÑçêÄáåÇÉäëÉê=ãÉÇ=Éí=ë™
Ü›àí=Ç~ãéíêóâI=~í=ÇÉê=áââÉ=ÑçêîÉåíÉë=éêçÄäÉãÉê=îÉÇ=~åîÉåÇÉäëÉå=á=ãçíçêÉêK



RO



RP

T lãâçëíåáåÖÉê

sÉÇ=Éå=îìêÇÉêáåÖ=~Ñ=çãâçëíåáåÖÉê=Ñçê=íáäë‹íåáåÖ=~Ñ=ëéçêëíçÑÑÉê=íáä=ÄÉåòáåI=ÇáÉJ
ëÉä=çÖ=ÑóêáåÖëçäáÉ=í~ÖÉë=ÇÉê=ìÇÖ~åÖëéìåâí=á=Éí=çîÉêëä~Ö=çîÉê=ÑçêÄêìÖÉí=~Ñ=ÇÉ
ÉåâÉäíÉ=çäáÉéêçÇìâíÉêI=ÇÉå=ÑçêîÉåíÉÇÉ=ã‹åÖÇÉ=ëéçêëíçÑ=íáäë~íI=ë~ãí=éêáëÉå=é™
ÇÉ=ÉåâÉäíÉ=ëíçÑÑÉêK

TKN cçêÄêìÖÉ=~Ñ=çäáÉéêçÇìâíÉê

fÑ›äÖÉ=båÉêÖáëíóêÉäëÉåë=båÉêÖáëí~íáëíáâ=OMMM=Éê=ÇÉí=ë~ãäÉÇÉ=ÉåÉêÖáÑçêÄêìÖ=íáä
íê~åëéçêí=Ñçê=™ê=OMMM=é™=OMMKUOV=qgK=^Ñ=ëí~íáëíáââÉå=â~å=ìÇíê‹ââÉë=Ç~í~=Ñçê
ÑçêÄêìÖÉí=íáä=îÉàíê~åëéçêíK=eÉê=Éê=ÇÉ=î‹ëÉåíäáÖëíÉ=ÑçêÄêìÖ=ÑçêÄêìÖÉí=~Ñ=ãçíçêJ
ÄÉåòáå=çÖ=Ö~ëLÇáÉëÉäçäáÉK=aÉííÉ=Éê=îáëí=á=q~ÄÉä=TKNK

q~ÄÉä=TKN=cçêÄêìÖ=~Ñ=ÄÉåòáå=çÖ=Ö~ëLÇáÉëÉäçäáÉ=íáä=îÉàíê~åëéçêí

_Éåòáå d~ëLÇáÉëÉäçäáÉ
cçêÄêìÖ=á=OMMM=xqgz USKMSU=qg SUKSRU=qg
_ê‹åÇî‹êÇá=xdgLíçåz QPIR=dgLíçå QOIT=dgLíçå
cçêÄêìÖ=á=OMMM=xíçåz NKURMKVMM=íçå NKSMTKVMM=íçå
j~ëëÉÑóäÇÉ=xíçåLãPz MITRO=íçåLãP MIUPP=íçåLãP

cçêÄêìÖ=á=OMMM=á=ãP OKQSNKMMM=ãP NKVPMKMMM=ãP

cçêÄêìÖÉí=~Ñ=ÑóêáåÖëçäáÉ=ÑêÉãÖ™ê=áââÉ=ÇáêÉâíÉ=~Ñ=båÉêÖáëíóêÉäëÉåë=ëí~íáëíáâK=pí~J
íáëíáââÉå=Éê=ÜçîÉÇçéÇÉäí=é™=ÖêìééÉêåÉ=éêçÇìâíáçåëÉêÜîÉêîI=Ü~åÇÉäë=çÖ=ëÉêJ
îáÅÉÉêÜîÉêî=ë~ãí=ÜìëÜçäÇåáåÖÉêK=cçê=ÇáëëÉ=ÖêìééÉê=â~å=ÑçêÄêìÖÉí=~Ñ
Ö~ëLÇáÉëÉäçäáÉ=çÖ=ÑìÉäçäáÉ=çéÖ›êÉëK=d~ëLÇáÉëÉäçäáÉ=~åîÉåÇÉë=íáä=Äê‹åÇëíçÑ=á=ÄáäÉêI
ãÉåë=ÑóêáåÖëçäáÉ=â~å=î‹êÉ=Ä™ÇÉ=Ö~ëLÇáÉëÉäçäáÉ=çÖ=ÑìÉäçäáÉK=aÉííÉ=Éê=îáëí=á=q~ÄÉä
TKOK

q~ÄÉä=TKO=cçêÄêìÖ=~Ñ=d~ëLÇáÉëÉäçäáÉ=çÖ=ÑìÉäçäáÉ

d~ëLÇáÉëÉäçäáÉ cìÉäçäáÉ
mêçÇìâíáçåëÉêÜîÉêî PUKPOP=qg NMKMQV=qg
e~åÇÉä=çÖ=ëÉêîáÅÉ QKVSV=qg PQP=qg
eìëÜçäÇåáåÖÉê PMKOTR=qg PS=qg
p~ãäÉí=ÑçêÄêìÖ=á=OMMM=xqgz TPKRST=qg NMKQOU=qg
_ê‹åÇî‹êÇá=xdgLíçåz QOIT=dgLíçå QMIS=dgLíçå
p~ãäÉí=ÑçêÄêìÖ=á=OMMM=xíçåz NKTOOKVMM=íçå ORSKUMM=íçå
j~ëëÉÑóäÇÉ=xíçåLãPz MIUPP=íçåLãP MIVRM=íçåLãP

cçêÄêìÖ=á=OMMM=á=ãP OKMSUKMMM=ãP OTMKMMM=ãP

^Ñ=í~ÄÉä=TKN=çÖ=TKO=ÑêÉãÖ™ê=ÇÉí=ë™äÉÇÉëI=~í=ÇÉí=ë~ãäÉÇÉ=ÑçêÄêìÖ=~Ñ=ÄÉåòáåI
Ö~ëLÇáÉëÉäçäáÉ=çÖ=ÑìÉäçäáÉ=Éê=á=ëí›êêÉäëÉëçêÇåÉåW

_Éåòáå NIUR=ãáçK=íçåë=ëî~êÉåÇÉ=íáä=OIQS=ãáçK=ãP

d~ëLÇáÉëÉäçäáÉ PIPP=ãáçK=íçåë=ëî~êÉåÇÉ=íáä=QIM=ãáçK=ãP

cìÉäçäáÉ MIOS=ãáçK=íçåë=ëî~êÉåÇÉ=íáä=MIOT=ãáçK=ãP



RQ

TKO péçêëíçÑã‹åÖÇÉ

aÉå=ã‹åÖÇÉ=ëéçêëíçÑI=ÇÉê=ëâ~ä=íáäë‹ííÉë=çäáÉéêçÇìâíÉêåÉ=~ÑÜ‹åÖÉê=ÇÉäë=~Ñ
~å~äóëÉãÉíçÇÉå=Ñçê=ÇÉí=é™Ö‹äÇÉåÇÉ=ëíçÑ=Ñçê=~í=ÖÉåÑáåÇÉ=ÇÉí=á=çäáÉåI=J=ãÉå=çÖë™
ÜîáäâÉ=ã‹åÖÇÉêI=ÇÉê=âê‹îÉë=Ñçê=~í=ÖÉåÑáåÇÉ=ÇÉí=á=àçêÇK

cçê=~í=ÖÉåÑáåÇÉ=ëéçêëíçÑÑÉí=á=çäáÉå=âê‹îÉë=ÇÉí=~å~äóëÉíÉâåáëâI=~í=ÇÉê=íáäë‹ííÉë=á
ëí›êêÉäëÉëçêÇåÉå=RM=ãÖLâÖK

lã=ÇÉí=Éê=ãìäáÖí=~í=ÑçêÉí~ÖÉ=Éå=ëáââÉê=áÇÉåíáÑáâ~íáçå=á=àçêÇ=îÉÇ=ÇÉååÉ=âçåÅÉåJ
íê~íáçå=â~å=áââÉ=~ÑÖ›êÉëK=aÉííÉ=âê‹îÉêI=~í=ÇÉê=ìÇÑ›êÉë=éê~âíáëâÉ=Ñçêë›ÖK

TKP mêáëÉê=é™=ëéçêëíçÑÑÉê

cçê=ÜîÉê=~Ñ=ÇÉ=R=ìÇî~äÖíÉ=Ñ~êîÉëíçÑÑÉê=Éê=ÇÉê=í~ÖÉí=âçåí~âí=íáä=Éå=ê‹ââÉ=éêçÇìJ
ÅÉåíÉêI=ãÉÇ=ÜÉåÄäáâ=é™=~í=áåÇÜÉåíÉ=éêáëÉê=é™=ÇÉ=ÉåâÉäíÉ=ëíçÑÑÉêK

mêáëÉêåÉ=~ÑÜ‹åÖÉê=ÄÉíóÇÉäáÖí=~Ñ=ã‹åÖÇÉ=çÖ=äÉîÉêáåÖëÄÉíáåÖÉäëÉêK=aÉê=Éê=ë›Öí
çéäóëåáåÖÉê=çã=äÉîÉêáåÖ=~Ñ=N=íçå=~Ñ=ÇÉ=é™Ö‹äÇÉåÇÉ=ëíçÑÑÉêI=ãÉå=áåÖÉå=éêçÇìJ
ÅÉåíÉê=Ü~ê=›åëâÉí=~í=çéÖáîÉ=éêáëÉêK

sÉÇ=âçåí~âíÉê=íáä=ÄêìÖÉêÉ=~Ñ=ÇÉ=êÉëéÉâíáîÉ=ëíçÑÑÉê=Éê=ÇÉê=áåÇÜÉåíÉí=îáëëÉ=çéäóëJ
åáåÖÉêK

c~êîÉëíçÑÑÉêåÉ=çÖ=ÜÉêìåÇÉê=OJ~ãáåç~åíÜê~èìáåçå=äáÖÖÉê=é™=Éí=åáîÉ~ì=é™=ORMJ
RMM=âêK=éê=âÖK=a~=âê~îÉí=íáä=êÉåÜÉÇ=áââÉ=Éê=~ÑÖ›êÉåÇÉI=ã™=ÇÉí=ÇçÖ=ÑçêîÉåíÉëI=~í
éêáëÉå=â~å=ÄäáîÉ=ä~îÉêÉK

mêáëÉå=é™=éêçéóäé~ê~ÄÉå=äáÖÖÉê=á=ëí›êêÉäëÉëçêÇåÉå=é™=RM=âêK=éê=âÖ=îÉÇ=â›Ä=~Ñ
NMMJOMM=âÖK=mêáëÉå=Ñçê=ëí›êêÉ=ã‹åÖÇÉê=çÖ=ä~îÉêÉ=âê~î=íáä=êÉåÜÉÇ=îáä=~åí~ÖÉäáÖ
î‹êÉ=åçÖÉí=ä~îÉêÉK

TKQ lãâçëíåáåÖÉê

f=ÇÉí=Ñ›äÖÉåÇÉ=~åëä™ë=~í=çãâçëíåáåÖÉê=íáä=Ñ~êîÉëíçÑÑÉê=îáä=äáÖÖÉ=é™=ORM=âêLâÖ=çÖ
Ñçê=éêçéóäé~ê~ÄÉå=é™=çãâêáåÖ=QM=âêLâÖK

^åîÉåÇÉë=ëéçêëíçÑÑÉí=á=Éå=âçåÅÉåíê~íáçå=é™=RM=ééãI=ÄÉíóÇÉê=ÇÉíI=~í=ÇÉê=á=~äí
ëâ~ä=~åîÉåÇÉë=Å~K=PMM=íçåë=á=a~åã~êâK

aÉí=ÄÉíóÇÉêI=~í=ìÇ=Ñê~=ÇÉ=ÖáîåÉ=~åí~ÖÉäëÉê=çã=éêáë=çÖ=âçåÅÉåíê~íáçå=îáä=çãJ
âçëíåáåÖÉêåÉ=íáä=áåÇâ›Ä=~Ñ=Ñ~êîÉëíçÑ=î‹êÉ=Å~K=TR=ãáääáçåÉê=âêçåÉê=éê=™êK=lãJ
âçëíåáåÖÉêåÉ=éêK=äáíÉê=îáä=ÄÉä›ÄÉ=ëáÖ=íáä=NIOR=›êÉK

lãâçëíåáåÖÉêåÉ=íáä=áåÇâ›Ä=~Ñ=ãÉíÜóäé~ê~ÄÉå=îáä=î‹êÉ=çãâêáåÖ=NO=ãáçK=âêK=éêK
™êK=lãâçëíåáåÖÉêåÉ=éêK=äáíÉê=îáä=ÄÉä›ÄÉ=ëáÖ=íáä=MIOM=›êÉ=éêK=äáíÉêK

lãâçëíåáåÖÉê=îÉÇ=íáäë‹íåáåÖ=Éê=ÉëíáãÉêÉí=ìÇ=Ñê~=Ñ›äÖÉåÇÉK=lãâçëíåáåÖÉê=íáä
Éí~ÄäÉêáåÖ=~Ñ=ìÇëíóê=íáä=íáäë‹íåáåÖ=~Ñ=ëéçêëíçÑÑÉí=~åëä™ë=íáä=ORMKMMM=âêK=éêK=ÉåÜÉÇ
ElcoI=ÑÉÄêì~ê=OMMOFK=cçêìÇë‹ííÉë=ÇÉê=Éí~ÄäÉêáåÖ=~Ñ=OM=íáäë‹íåáåÖëÉåÜÉÇÉê
ãÉÇ=Éå=äÉîÉíáÇ=é™=NM=™ê=çÖ=äáåÉ‹ê=~ÑëâêáîåáåÖI=îáä=çãâçëíåáåÖÉêåÉ=äáÖÖÉ=á=ëí›êJ
êÉäëÉëçêÇåÉå=MIR=ãáçK=âêK



RR

lãâçëíåáåÖÉê=íáä=ÇêáÑí=îáä=î‹êÉ=ãáåáã~äÉI=Ç~=ÇÉí=ÑçêìÇë‹ííÉëI=~í=~åÇêÉ=ëíçÑJ
ÑÉêLÑçêÄáåÇÉäëÉê=äáÖÉäÉÇÉë=ëâ~ä=íáäë‹ííÉë=á=äáÖåÉåÇÉ=~åä‹ÖI=çÖ=ÇÉêÑçê=é~ëëÉë=çÖ
îÉÇäáÖÉÜçäÇÉë=ë~ãíáÇáÖK=lãâçëíåáåÖÉêåÉ=ëâ›ååÉë=íáä=çãâêáåÖ=MIR=ãáçK=âêK=éê
™êK

aÉ=ë~ãäÉÇÉ=ÇêáÑíëçãâçëíåáåÖÉê=îáä=ÇÉêÑçê=äáÖÖÉ=á=ëí›êêÉäëÉëçêÇåÉå=N=ãáçK=âêK

p~ãäÉí=â~å=çãâçëíåáåÖÉêåÉ=ÉëíáãÉêÉë=íáäW

• sÉÇ=íáäë‹íåáåÖ=~Ñ=Ñ~êîÉëíçÑÑÉê=ëçã=pçäîÉåí=oÉÇ=NNN=çÖ=OJ
~ãáåç~åíÜê~èìáåçå=îáä=çãâçëíåáåÖÉêåÉ=äáÖÖÉ=é™=RM=íáä=NMM=ãáçK=âêK=éêK=™êK

• sÉÇ=íáäë‹íåáåÖ=~Ñ=Éí=ëíçÑ=ëçã=éêçéóäé~ê~ÄÉå=îáä=çãâçëíåáåÖÉêåÉ=äáÖÖÉ=é™
NM=íáä=NR=ãáçK=âêK=éêK=™êK

aÉê=ëâ~ä=Ö›êÉë=çéã‹êâëçã=é™I=~í=ÇÉ=ÖáîåÉ=çãâçëíåáåÖëåáîÉ~ìÉê=~ÑÜ‹åÖÉê
ãÉÖÉí=~Ñ=ÇÉå=å›ÇîÉåÇáÖ=íáäë~ííÉ=ã‹åÖÇÉ=ë~ãí=äÉîÉêáåÖëÄÉíáåÖÉäëÉê=çÖ=âî~äáíÉí
~Ñ=ÇÉí=é™Ö‹äÇÉåÇÉ=ëíçÑK



RS



RT

U p~ãäÉí=îìêÇÉêáåÖ

UKN jìäáÖÉ=ëéçêëíçÑÑÉê

_ä~åÇí=Ñ~êîÉëíçÑÑÉêåÉ=ÄäÉî=ÇÉí=î~äÖí=~í=Ö™=îáÇÉêÉ=ãÉÇ=íç=~åíÜê~èìáåçå=ÇÉêáî~J
íÉêW=pçäîÉåí=oÉÇ=NNN=çÖ=pçäîÉåí=sáçäÉí=NPK=^Ñ=áââÉJÑ~êîÉëíçÑÑÉê=ÄäÉî=ìÇî~äÖí=OJ
~ãáåç~åíÜê~èìáåçåI=éêçéóä=é~ê~ÄÉå=çÖ=ÅóÅäçÜÉñóä~ÅÉí~íK

UKNKN pçäîÉåí=oÉÇ=NNN

pçäîÉåí=oÉÇ=NNN=Epo=NNNF=Éê=ëçã=å~îåÉí=~åíóÇÉê=Éí=ê›Çí=Ñ~êîÉéáÖãÉåíK=píçÑJ
ÑÉíë=âÉãáëâÉ=å~îå=Éê=NJãÉíÜóä~ãáåç~åíÜê~èìáåçåK

aÉ=ÑóëáëâJâÉãáëâÉ=ÉÖÉåëâ~ÄÉê=äáÖÖÉê=áåÇÉåÑçê=ÇÉ=ë~ããÉ=åáîÉ~ìÉê=ëçã=Äê‹åÇJ
ëíçÑÑÉêåÉK=a~ãéíêóââÉí=Éê=ä~îíI=ë™=po=NNN=â~å=áââÉ=ÑçêîÉåíÉë=~í=Ç~ãéÉ=~Ñ=Ñçê
íáÇäáÖíK=aÉê=Ñ~åÇíÉë=áââÉ=Ç~í~=é™=åÉÇÄêóÇÉäáÖÜÉÇÉåI=ãÉå=ÇÉå=ÉëíáãÉêÉÇÉ=åÉÇJ
ÄêóÇåáåÖ=äáÖÖÉê=é™=ë~ããÉ=åáîÉ~ì=ëçã=Ñçê=ÇÉ=ÑäÉëíÉ=âìäÄêáåíÉêK=bå=ÉåâÉäí=ìåJ
ÇÉêë›ÖÉäëÉ=íóÇÉê=é™I=~í=po=NNN=â~å=åÉÇÄêóÇÉë=êÉä~íáîí=ÜìêíáÖí=ìåÇÉê=~å~ÉêçÄÉ
ÑçêÜçäÇI=ãÉå=ÜÉê=ÜÉåíóÇÉë=íáä=~åçñáëâ=ëÉÇáãÉåí=çÖ=êÉäÉî~åëÉå=â~å=ÇáëâìíÉêÉëK

pìåÇÜÉÇëã‹ëëáÖí=Éê=ÇÉê=îáëëÉ=äáÖÜÉÇÉê=ãÉÇ=âÉåÇíÉ=Å~êÅáåçÖÉåÉ=çÖ=ãìí~ÖÉåÉ
m^eDÉêI=ãÉå=ìåÇÉêë›ÖÉäëÉê=~Ñ=ÇÉí=ëéÉÅáÑáââÉ=ëíçÑ=íóÇÉê=é™I=~í=ÇÉí=áââÉ=Éê=íáäÑ‹äJ
ÇÉíI=å™ê=ãÉíÜóä~ãáåÉå=Éê=ëìÄëíáíìÉêÉí=á=éçëáíáçå=NK=aÉ=~âìííÉ=Ç~í~=íóÇÉê=é™I=~í
íçâëáÅáíÉíÉå=á=›îêáÖí=äáÖÖÉê=áåÇÉåÑçê=ÇÉí=ë~ããÉ=ëçã=Ñçê=Äê‹åÇëíçÑÑÉêåÉK

aÉê=î~ê=áåÖÉå=Ç~í~=é™=poNNNë=›âçíçâëáÅáíÉíK=aÉå=ÉëíáãÉêÉÇÉ=~âìííÉ=íçâëáÅáíÉí
çîÉêÑçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉê=äáÖÖÉê=ãÉääÉã=N=çÖ=NM=ãÖLäK=a~=ÇÉê=Éê=í~äÉ=çã
?Ä~ëÉäáåÉ=íçñáÅáíó?=Éëíáã~íÉêI=ÄÉíóÇÉê=ÇÉíI=~í=ÇÉå=êÉÉääÉ=î‹êÇá=â~å=äáÖÖÉ=Ü›àÉêÉK

píçÑÑÉí=~åîÉåÇÉë=á=ÑçêîÉàÉå=~Ñ=ãáäáí‹êÉí=íáä=Ñ~êîåáåÖ=~Ñ=ê›ÖëáÖå~äÉê=Eê›Ç=ê›ÖF
ìåÇÉê=å~îåÉí=aáëéÉêëÉ=oÉÇ=VK=aÉí=ÄÉíóÇÉêI=~í=ÇÉê=ÑçêãÉåíäáÖ=~ääÉêÉÇÉ=Éê=ÖÉåJ
åÉãÑ›êí=îìêÇÉêáåÖÉê=~Ñ=áåÜ~ä~íáçå=çÖ=~åÇêÉ=ëìåÇÜÉÇëã‹ëëáÖÉ=é™îáêâåáåÖÉê
ãÉÇ=Éí=éçëáíáîí=ìÇÑ~äÇK

UKNKO pçäîÉåí=sáçäÉí=NP

pçäîÉåí=sáçäÉí=NP=Eps=NPF=ãáåÇÉê=Éå=ÇÉä=çã=pçäîÉåí=sáçäÉí=NO=Eèìáåáò~êáåFI
ÇÉê=~ääÉêÉÇÉ=~åîÉåÇÉë=íáä=ã‹êâåáåÖëÑçêã™ä=á=píçêÄêáí~ååáÉå=ErhFI=Ääçí=Éê=Éå
ÜóÇêçñóä=ÖêìééÉ=Éêëí~ííÉí=~Ñ=~ãáåçJEãÉíÜóäéÜÉåçäFK

a~ãéíêóââÉí=Éê=ãÉÖÉí=äáääÉI=çÖ=î~åÇçéä›ëÉäáÖÜÉÇÉå=Éê=ãÉÖÉí=äáääÉ=EÉëíáãÉêÉí=íáä
P=”ÖLäFK

léäóëåáåÖÉê=Ñçê=ÉÑÑÉâíÉê=é™=ãÉååÉëâÉê=Éê=âìå=ÖáîÉí=îÉÇ=Éå=áåíê~éÉêáíçå~ä=íÉëíI
ëçã=íóÇÉê=é™=ãçÇÉê~í=ÖáÑíáÖÜÉÇ=îÉÇ=áåíê~éÉêáíçå~ä=áåÇÖáÑíK=píçÑÑÉí=Éê=~åÖáîÉí
ëçå=ÜìÇáêêáíÉêÉåÇÉI=ÜîáäâÉí=áââÉ=~ÇëâáääÉê=ps=NP=Ñê~=ÇÉ=ÑäÉëíÉ=âçãéçåÉåíÉê=á
Äê‹åÇëíçÑK=jìäáÖÜÉÇÉå=Ñçê=Ç~ååÉäëÉ=~Ñ=ÄÉåòÉå~ãáå=â~å=ÇçÖ=áââÉ=ìÇÉäìââÉëK

ps=NPDë=ÖáÑíáÖÜÉÇ=çîÉêÑçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉê=Éê=ÉëíáãÉêÉí=íáä=~í=äáÖÖÉ=çãJ
âêáåÖ=MINJN=ãÖLäI=ÜîáäâÉí=Éê=é™=ë~ããÉ=åáîÉ~ì=ëçã=îáëëÉ=âÉãáëâÉ=âçãéçåÉåíÉê



RU

á=Äê‹åÇëíçÑÑÉêåÉK=s‹êÇáÉêåÉ=Éê=ÇçÖ=ÉëíáãÉêÉí=ëçã=ãáåáãìã=íçñáÅáíÉí=E?Ä~ëÉäáJ
åÉ=íçñáÅáíó?=çÖ=â~å=ÑçêîÉåíÉë=~í=äáÖÖÉ=Ü›àÉêÉK=aÉí=ÄÉã‹êâÉë=ÇÉëìÇÉåI=~í=ÇÉå
ÉëíáãÉêÉÇÉ=íçâëáÅáíÉí=äáÖÖÉê=çîÉê=ëíçÑÑÉíë=ëâ›ååÉÇÉ=î~åÇçéä›ëÉäáÖÜÉÇ=ìÇ=Ñê~=Éå
äçÖ=hçï=é™=çîÉê=SI=ÜîáäâÉí=Ö›ê=Éëíáã~íÉêåÉ=ìëáâêÉK

UKNKP OJ~ãáåç~åíÜê~èìáåçå

OJ^ãáåç~åíÜê~èìáåçå=Ü~ê=ëçã=ÇÉ=íç=ÑçêêáÖÉ=Éí=ä~îí=Ç~ãéíêóâ=çÖ=Éå=ä~î=î~åÇJ
çéä›ëÉäáÖÜÉÇK=píçÑÑÉíë=~ÇëçêéíáçåëâçÉÑÑáÅáÉåí=Éê=îìêÇÉêÉí=ä~îK=aÉí=â~å=ÄÉíóÇÉI
~í=ëíçÑÑÉí=îáä=Ñ›äÖÉ=âìäÄêáåíÉêåÉ=é™=ÇÉêÉë=îÉàI=Ç~=ÇÉí=Éê=ÑìäÇí=çéä›ëÉäáÖí=á=çäáÉéêçJ
ÇìâíÉêåÉK

aÉê=Ñ~åÇíÉë=áââÉ=Ç~í~=é™=åÉÇÄêóÇÉäáÖÜÉÇÉåI=ãÉå=ÇÉå=ÉëíáãÉêÉÇÉ=åÉÇÄêóÇåáåÖ
äáÖÖÉê=é™=ë~ããÉ=åáîÉ~ì=ëçã=Ñçê=ÇÉ=ÑäÉëíÉ=âìäÄêáåíÉêK=bå=ÉåâÉäí=ìåÇÉêë›ÖÉäëÉ
íóÇÉê=é™I=~í=OJ~ãáåç~åíÜê~èìáåçå=â~å=åÉÇÄêóÇÉë=êÉä~íáîí=ÜìêíáÖí=ìåÇÉê=~å~ÉJ
êçÄÉ=ÑçêÜçäÇI=ãÉå=ÜÉê=ÜÉåîáëÉë=íáä=~åçñáëâ=ëÉÇáãÉåí=çÖ=êÉäÉî~åëÉå=â~å=ÇáëâìJ
íÉêÉëK=jçäÉâóäëíêìâíìêÉå=ãáåÇÉê=ë™=ãÉÖÉí=çã=âìäÄêáåíÉêåÉëI=~í=åÉÇÄêóÇåáåÖÉå
ìåÇÉê=ÇÉ=ÑäÉëíÉ=ÑçêÜçäÇ=îáä=ÑçêîÉåíÉë=~í=î‹êÉ=ÇÉå=ë~ããÉK

pìåÇÜÉÇëã‹ëëáÖí=Éê=ÇÉêI=é™=íêçÇë=~Ñ=Éí=~ãÉêáâ~åëâ=O=™êáÖí=êçííÉÑçêë›Ö=ãÉÇ
áåÇáâ~íáçå=é™=Å~êÅáåçÖÉåÉ=ÉÑÑÉâíÉêI=áââÉ=åçÖÉíI=ÇÉê=íóÇÉê=é™I=~í=ëíçÑÑÉí=Éê
âê‹ÑíÑêÉãâ~äÇÉåÇÉK=f^o`=Ü~ê=îìêÇÉêÉí=ëíçÑÑÉí=çÖ=áåÇéä~ÅÉêÉí=ÇÉí=á=ÖêìééÉ=PI
ÜîáäâÉí=ÄÉíóÇÉê=~í=ëíçÑÑÉí=Éê=ãáëí‹åâí=Ñçê=Å~êÅáåçÖÉåÉ=ÉÑÑÉâíÉêI=ãÉå=~í=ÇçâìJ
ãÉåí~íáçåÉå=Éê=ã~åÖÉäÑìäÇK=aÉê=ÜÉåîáëÉë=íáäI=~í=ëíçÑÑÉí=Ü~ê=î‹êÉí=~åîÉåÇí=á
áåÇìëíêáÉå=ëçã=Ñ~êîÉëíçÑ=çÖ=ëçã=ãÉääÉãéêçÇìâí=á=éêçÇìâíáçåÉå=~Ñ=ä‹ÖÉãáÇäÉê
ëáÇÉå=NVONK

ÕâçíçâëáÅáíÉíÉå=Éê=ä~îK=aÉ=ÑìåÇåÉ=êÉëìäí~íÉê=íóÇÉê=é™I=~í=íçâëáÅáíÉíÉå=çîÉêÑçê
î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉê=äáÖÖÉê=çîÉê=î~åÇçéä›ëÉäáÖÜÉÇÉåK

UKNKQ mêçéóä=é~ê~ÄÉå

mêçéóä=é~ê~ÄÉå=Éê=éêçéóäÉëíÉêÉå=~Ñ=ÜóÇêçñóÄÉåòçÉëóêÉK=píçÑÑÉí=Ü~ê=Éå=Ü›àÉêÉ
î~åÇçéä›ëÉäáÖÜÉÇ=ÉåÇ=›åëâÉäáÖí=EÅ~K=RMM=ãÖLäFK=bå=îìêÇÉêáåÖ=Ä~ëÉêÉí=é™=ëíçÑJ
ÑÉíë=~ÇëçêéíáçåëâçÉÑÑáÅáÉåí=áåÇáâÉêÉê=ÇçÖ=~í=ëíçÑÑÉí=îáä=ÑçêÇÉäÉ=ëáÖ=ãÉÇ=Å~K=QVB=á
àçêÇI=RMB=á=î~åÇ=çÖ=NB=á=äìÑíK=píçÑÑÉíë=~Çëçêéíáçåëã‹ëëáÖÉ=ÉÖÉåëâ~ÄÉê=äáÖÖÉê
é™=äáåáÉ=ãÉÇ=~åÇêÉ=ëíçÑÑÉê=á=çäáÉ=çÖ=ÄÉåòáåI=ëÉäîçã=Éå=ÄÉÇêÉ=~Çëçêéíáçå=âìååÉ
î‹êÉ=›åëâÉäáÖK=p~ãäÉí=îìêÇÉêÉë=ÇÉ=ÑóëáëâJâÉãáëâÉ=ÉÖÉåëâ~ÄÉê=Ñçê=ëíçÑÑÉí=ÇÉêÑçê
~í=î‹êÉ=~ÅÅÉéí~ÄäÉK

pìåÇÜÉÇëã‹ëëáÖí=Ü~ê=éêçéóä=é~ê~ÄÉå=Éå=ä~î=~âìí=íçâëáÅáíÉíK=píçÑÑÉí=Éê=ÜìÇáêJ
êáíÉêÉåÇÉI=ãÉå=ÇÉê=Éê=áââÉ=åçÖÉíI=ÇÉê=íóÇÉê=é™I=~í=ëíçÑÑÉí=Éê=ãÉêÉ=éêçÄäÉã~íáëâ
ÉåÇ=ÇÉ=›îêáÖÉ=âçãéçåÉåíÉêI=ÇÉê=áåÇÖ™ê=á=Äê‹åÇëíçÑÑÉêåÉK

kóÉ=ìåÇÉêë›ÖÉäëÉê=îáëÉêI=~í=ÇÉå=~âìííÉ=íçâëáÅáíÉí=çîÉêÑçê=î~åÇäÉîÉåÇÉ=çêÖ~J
åáëãÉê=äáÖÖÉê=ãÉääÉã=NMJOM=ãÖLä=çÖ=ÇÉêÑçê=áåÇÉåÑçê=ë~ããÉ=åáîÉ~ì=ëçã
Äê‹åÇëíçÑÑÉêåÉI=ãÉå=ÇçÖ=ã™=~åëÉë=Ñçê=ëâ~ÇÉäáÖ=Ñçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉêK
aÉí=Ä›ê=ÄÉã‹êâÉëI=~í=ëíçÑÑÉí=~åîÉåÇÉë=á=Ü™êëÜ~ãéççãáÇäÉê

UKNKR `óÅäçÜÉñóä~ÅÉí~í

`óÅäçÜÉñóä~ÅÉí~í=Éê=Éí=~äãáåÇÉäáÖí=çéä›ëåáåÖëãáÇÇÉä=çÖ=ÇÉí=ÉåÉëíÉ=ãÉÇ=Éí=Ü›àí
Ç~ãéíêóâK=a~ãéíêóââÉí=äáÖÖÉê=ÇçÖ=áåÇÉåÑçê=âìäÄêáåíÉêåÉë=áåíÉêî~äK=s~åÇçéä›J
ëÉäáÖÜÉÇÉå=Éê=ÇÉå=Ü›àÉëíÉ=~Ñ=ÇÉ=ÑçêÉëä™ÉÇÉ=ëíçÑÑÉê=Eëâ›ååÉí=íáä=TOU=ãÖLäFK



RV

aÉå=~âìííÉ=çê~äÉ=íçâëáÅáíÉí=Éê=ä~îK=fêêáí~íáçå=ëçã=Ñ›äÖÉ=~Ñ=áåÜ~ä~íáçå=ãáåÇÉê=çã
ÇÉ=ë~ããÉ=ëçã=îÉÇ=âìäÄêáåíÉêåÉK=pìåÇÜÉÇëã‹ëëáÖí=Éê=ÇÉê=áåÖÉå=î‹ëÉåíäáÖÉ
éêçÄäÉãÉê=íáä=ÇÉí=ÑçêÉëä™ÉÇÉ=Ñçêã™äK

jáäà›ã‹ëëáÖí=Éê=ëíçÑÑÉí=äÉíåÉÇÄêóÇÉäáÖíK=kÉÇÄêóÇÉäáÖÜÉÇÉå=~åí~ÖÉë=ÇçÖ=~í=î‹J
êÉ=ä~îÉêÉ=ìåÇÉê=å~íìêäáÖÉ=ÑçêÜçäÇI=Üîçê=ëíçÑÑÉí=Ü~ê=Éå=îáë=ÉîåÉ=íáä=~ÇëçêéíáçåK

UKO ^åîÉåÇÉäëÉ=çÖ=çãâçëíåáåÖÉê

aÉ=å‹îåíÉ=ãìäáÖÉ=ëéçêëíçÑÑÉê=îáä=~ääÉ=âìååÉ=ÖÉåÑáåÇÉë=îÉÇ=~äãáåÇÉäáÖí=~åîÉåÇí
~å~äóëÉíÉâåáâK==aÉíÉâíáçåëÖê‹åëÉå=îÉÇ=ÇÉå=âÉãáëâÉ=~å~äóëÉ=äáÖÖÉê=î‹ëÉåíäáÖí
ìåÇÉê=N=ãÖLäáíÉê=çäáÉK=a~=çäáÉå=á=ÇÉååÉ=ë~ããÉåÜ‹åÖ=Éê=çéÄä~åÇÉí=á=àçêÇ=á=âçåJ
ÅÉåíê~íáçåÉê=é™=çãâêáåÖ=NKMMM=ãÖ=éêK=âÖ=Éê=ÇÉí=å›ÇîÉåÇáÖí=~í=íáäë‹ííÉ=Ü›àÉêÉ
âçåÅÉåíê~íáçåÉê=ÉåÇ=îÉÇ=ÇáêÉâíÉ=~å~äóëÉ=é™=çäáÉåK=aÉí=Éê=îìêÇÉêÉí=~í=âçåÅÉåJ
íê~íáçåÉê=á=ëí›êêÉäëÉëçêÇåÉå=RM=ééã=Éê=å›ÇîÉåÇáÖ=Ñçê=Éå=ëáââÉê=ÖÉåÑáåÇáåÖ=á
àçêÇéê›îÉêK

lãâçëíåáåÖÉêåÉ=Éê=îìêÇÉêÉí=íáä=Å~K=ORM=âêK=éÉê=âáäç=Ñçê=pçäîÉåí=oÉÇ=NN=çÖ=OJ
~ãáåç~åíÜê~èìáåçåI=çÖ=Å~K=QM=âêKLâÖ=Ñçê=éêçéóä=é~ê~ÄÉåK=aÉí=ÄÉíóÇÉêI=~í=áåÇJ
â›ÄëéêáëÉå=îáä=î‹êÉ=çãâêáåÖ=N=›êÉLä=Äê‹åÇëíçÑ=Ñçê=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉêåÉ
çÖ=çãâêáåÖ=MIO=›êÉ=éêK=äáíÉê=Ñçê=éêçéóäé~ê~ÄÉåK=aÉ=ë~ãäÉÇÉ=çãâçëíåáåÖÉê=äáÖJ
ÖÉê=á=ëí›êêÉäëÉëçêÇåÉå=TR=ãáçK=âêK=Ñçê=~åíêÜê~èìáåçåÑçêÄáåÇÉäëÉêåÉ=çÖ=á=ëí›êêÉäJ
ëÉëçêÇåÉå=NM=ãáçK=âêK=Ñçê=éêçéóäé~ê~ÄÉåK

UKP ^åÄÉÑ~äáåÖÉê

aÉ=íêÉ=Ñ›êëíÉ=ëíçÑÑÉê=Éê=~ääÉ=~åíÜê~èìáåçå=ÇÉêáî~íÉêK=^Ñ=ÇÉã=îìêÇÉêÉë=pçäîÉåí
oÉÇ=NNN=çÖ=OJ~ãáåç~åíÜê~èìáåçå=~í=î‹êÉ=ÄÉÇëí=ÉÖåÉÇÉK=aÉê=Éê=âìå=ÑìåÇÉí=Ñ™
çéäóëåáåÖÉê=çã=pçäîÉåí=sáçäÉí=NP=çÖ=ÇÉ=ÉëíáãÉêÉÇÉ=î‹êÇáÉê=Ñçê=ps=NP=Éê=ÖÉåÉJ
êÉäí=Ç™êäáÖÉêÉ=ÉåÇ=Ñçê=ÇÉ=›îêáÖÉ=ëíçÑÑÉêK

pçäîÉåí=oÉÇ=NNN=ÑêÉãÜ‹îÉëI=ÑçêÇá=ÇÉí=~ääÉêÉÇÉ=ÄêìÖÉë=á=Éí=çãÑ~åÖI=ÇÉê=ÄÉíóJ
ÇÉêI=~í=ÇÉí=ëâìääÉ=âìååÉ=Ñ™ë=á=íáäëíê‹ââÉäáÖ=ã‹åÖÇÉK=aÉëìÇÉå=Éê=ëíçÑÑÉí=ìåÇÉêJ
ë›Öí=Ñçê=áåÜ~ä~íáçåëÉÑÑÉâíÉêI=ëçã=~åíóÇÉê=~í=ëíçÑÑÉí=Éê=ãáåÇêÉ=íçâëáëâ=ÉåÇ=~åÇêÉ
~åíÜê~èìáåçå=ÇÉêáî~íÉêK

aÉí=ëâ~ä=ÇçÖ=ÄÉã‹êâÉë=~í=OJ^ãáåç~åíÜê~èìáåçå=Éê=îìêÇÉêÉí=~Ñ=f^o`=ëçã
ãìäáÖí=Å~êÅáåçÖÉåíI=ãÉå=~í=ÇÉê=ã~åÖäÉê=ÇçâìãÉåí~íáçå=ÜÉêÑçêK

_ÉÖÖÉ=ëíçÑÑÉê=Éê=ÉÖåÉÇÉ=ëçã=ã~êâ›êÉê=ãÉÇ=ÜÉåëóå=íáä=ÑóëáëâJâÉãáëâÉ=ÉÖÉåëâ~J
ÄÉêI=çÖ=ÄÉÖÖÉ=ëíçÑÑÉê=Éê=Ää~åÇÄ~êÉ=ãÉÇ=Äê‹åÇëíçÑÑÉêK=^åíÜê~èìáåçå=ÇÉêáî~íÉê
~åîÉåÇÉë=á=ÑçêîÉàÉå=ëçã=ã~êâ›êÉêI=ÇîëK=ÇÉí=Éê=áââÉ=ìâÉåÇíÉ=ëíçÑÑÉê=Ñçê=çäáÉáåJ
ÇìëíêáÉå=~í=Ü™åÇíÉêÉ=ÉääÉê=~åîÉåÇÉK

^Ñ=ÇÉ=íç=›îêáÖÉ=ëíçÑÑÉê=ÑêÉãÜ‹îÉë=ëéÉÅáÉäí=éêçéóä=é~ê~ÄÉåK=mêçéóä=é~ê~ÄÉå=çÖ
ÅóÅäçÜÉñóä~ÅÉí~í=Ü~ê=Éå=åçÖÉí=Ü›àÉêÉ=î~åÇçéä›ëÉäáÖÜÉÇ=ÉåÇ=~åíÜê~èìáåçå=ÇÉêáJ
î~íÉêåÉI=ãÉå=ÄÉÖÖÉ=Éê=áåÇÉåÑçê=Äê‹åÇëíçÑÑÉêåÉë=åáîÉ~ìK=s~åÇçéä›ëÉäáÖÜÉÇÉå
ëî~êÉê=åçÖÉåäìåÇÉ=íáä=ÄÉåòáåëI=ãÉå=Éê=åçÖÉí=Ü›àÉêÉ=ÉåÇ=Ñçê=ÇáÉëÉä=çÖ=ÑóêáåÖëJ
çäáÉK

mêçéóä=é~ê~ÄÉå=~åîÉåÇÉë=á=Ç~Ö=á=~åÇêÉ=ÑçêÄáåÇÉäëÉêI=çÖ=ÇÉí=ëâ›ååÉë=~í=î‹êÉ
íáäÖ‹åÖÉäáÖí=á=íáäëíê‹ââÉäáÖÉ=ã‹åÖÇÉê=íáä=Ñçêã™äÉíK



SM

`óÅäçÜÉñóä~ÅÉí~í=Ü~ê=Éí=ÑçêÜçäÇëîáëí=Ü›àí=Ç~ãéíêóâI=ÜîáäâÉí=â~å=ÄÉíóÇÉI=~í
ëíçÑÑÉí=îáä=çéÑ›êÉ=ëáÖ=ëçã=ÇÉ=äÉííÉ=âçãéçåÉåíÉê=á=Äê‹åÇëíçÑÑÉêåÉK=píçÑÑÉí=â~å
ÇÉêÑçê=áââÉ=~åÄÉÑ~äÉë=á=ÇÉååÉ=ë~ããÉåÜ‹åÖK

dÉåÑáåÇáåÖ=~Ñ=ÇÉ=P=~åÑ›êíÉ=ëíçÑÑÉêW

• pçäîÉåí=oÉÇ=NNN
• OJ^ãáåç~åíÜê~èìáåçå
• mêçéóä=é~ê~ÄÉå

îìêÇÉêÉë=~í=î‹êÉ=ÖçÇÉK=c~êîÉëíçÑÑÉêåÉ=EpoNNN=çÖ=OJ~ãáåç~åíÜê~èìáåçåF=â~å
ë~åÇëóåäáÖîáë=ÖÉåÑáåÇÉë=îÉÇ=Üà‹äé=~Ñ=ëéÉâíêçÑçíçãÉíêáI=ãÉÇÉåë=éêçéóä=é~ê~ÄÉå
â~å=ÖÉåÑáåÇÉë=ãÉÇ=ë~ããÉ=~å~äóëÉãÉíçÇÉê=ëçã=~åîÉåÇÉë=îÉÇ=ã™äáåÖ=~Ñ
çäáÉLÄÉåòáå=á=àçêÇ=Ed`LjpFK

aÉí=ëâ~ä=ÄÉã‹êâÉë=~í=ÇÉå=å›ÇîÉåÇáÖÉ=íáäë‹íåáåÖ=~Ñ=Ñ~êîÉëíçÑ=é™=á=ëí›êêÉäëÉëJ
çêÇåÉå=RM=ééã=Éê=î‹ëÉåíäáÖí=Ü›àÉêÉ=ÉåÇ=ã~å=~äãáåÇÉäáÖîáë=~åîÉåÇÉê=íáä=ã~êJ
âÉêáåÖëÑçêã™äK=aÉêÑçê=â~å=ÇÉí=îáëÉ=ëáÖ=éêçÄäÉã~íáëâ=~í=~åîÉåÇÉ=Ñ~êîÉëíçÑÑÉêK

aÉí=~åÄÉÑ~äÉë=ÇçÖ=~í=ÑçêÉí~ÖÉ=Éí=éê~âíáëâ=Ñçêë›Ö=íáä=îìêÇÉêáåÖ=~Ñ=ÖÉåÑáåÇáåÖÉå
~Ñ=ÇÉíLÇÉ=ìÇî~äÖíÉ=ëéçêëíçÑÑÉêK

cçêë›ÖÉí=í‹åâÉë=ìÇÑ›êí=îÉÇ=íáäë‹íåáåÖ=~Ñ=àçêÇ=ãÉÇ=NMMM=ééã=çäáÉLÄÉåòáåI=ëçã
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OMMOK

lÜÉ=pX=`çãéìíÉê=^áÇÉÇ=a~í~=_ççâ=çÑ=s~éçê=mêÉëëìêÉK=a~í~=_ççâ=mìÄä=`çI
qçâóçI=g~é~å=ENVTSF

mÜóëmêçé=EOMMNFW=póê~ÅìëÉ=oÉëÉ~êÅÜ=`çêéçê~íáçåI=póê~ÅìëÉI=kvK=a~í~Ä~ëÉ
aÉãçW=ÜííéWLLÉëÅKëóêêÉëKÅçãLáåíÉêâçïLïÉÄéêçéKÉñÉ

oçó=to=ENVVQFX=ééK=QNNJQS=áå=^Çêá~å~ç=a`=Éí=~äK=EÉÇëFW=`çåí~ãáå~íÉÇ
dêçìåÇï~íÉêëKK=kçêíÜïççÇIrhW=pÅá=oÉî

p~ñ=kf=~åÇ=iÉïáë=ogI=pêK=ENVVOFW=a~åÖÉêçìë=mêçéÉêíáÉë=çÑ=fåÇìëíêá~ä=j~íÉêáJ
~äëK=UíÜ=bÇK=s~å=kçëíê~åÇ=oÉáåÜçäÇK=kÉï=vçêâK

pÉåÇÉäÄ~ÅÜ=ib=ENVUVFW=^=êÉîáÉï=çÑ=íÜÉ=íçñáÅáíó=~åÇ=Å~êÅáåçÖÉåáÅáíó=çÑ=~åJ
íÜê~èìáåçåÉ=ÇÉêáî~íáîÉëK=qçñáÅçäçÖó=RT=EPFW=OOTJOQMK

pÜ~ï=ad=ENVUVFX=fåíÉêå~íáçå~ä=råáçå=çÑ=mìêÉ=~åÇ=^ééäáÉÇ=`ÜÉãáëíêóK=pçäìJ
Äáäáíó=a~í~=pÉêáÉë=PUW=RSN

pÜáãáòì=q=Éí=~ä=ENVUTFX=g=pçÅ=aóÉêë=`çäçìê=NMPW=NPOJPT

pìòìâá=qXENVVNF=g=`çãéìíÉêJ~áÇÉÇ=jçäÉÅìä~ê=aÉëáÖå=RWNQVJSS

qçåçÖ~á=vI=fíç=vI=fï~áÇ~=jI=q~íá=jI=lëÉ=v=çÖ=p~íç=q=ENVTVFW=píìÇáÉë=çå=íÜÉ
íçñáÅáíó=çÑ=Åç~äJí~ê=ÇóÉëK=fK=mÜçíçÇÉÅçãéçëÉÇ=éêçÇìÅíë=çÑ=Ñçìê=ñ~åíÜÉåÉ=ÇóÉë
~åÇ=íÜÉáê=~ÅìíÉ=íçñáÅáíó=íç=ÑáëÜK=gK=qçñáÅçä=pÅáK=QW=NNRJNORK
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rääã~ååÛë=båÅóÅäçéÉÇá~=çÑ=fåÇìëíêá~ä=`ÜÉãáëíêóK=RíÜ=bÇK=NVVPK=s`e=sÉêä~ÖëJ
ÖÉëÉääëÅÜ~ÑíK

rpbm^Lb`^lX=mÜíÜ~ä~íÉ=^íä~ë=oÉéçêí=éKfJP=ENVUMF

v~é=jdp=Éí=~ä=ENVVOFX=_áçêÉëçìê=qÉÅÜåçä=QNW=QRJRN

ÕääÖ~~êÇ=eI=cêçëí=iI=d~äëíÉê=gI=e~åëÉå=l`=ENVVVFW=pìêîÉó=çÑ=~òçJÅçäçê~åíë=áå
aÉåã~êâ=J=`çåëìãéíáçåI=ìëÉI=ÜÉ~äíÜ=~åÇ=ÉåîáêçåãÉåí~ä=~ëéÉÅíëK=jáäà›éêçàÉâí
åêK=RMVK=jáäà›ëíóêÉäëÉå
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_áä~Ö=^W=a~í~=Ñçê=ìÇî~äÖíÉ=âìäÄêáåíÉê

Stof B D F Gruppe Formel CAS MW MP, BP, Masse-
Fylde

nr g/mol ºC ºC (g/cm
3
 v.

20ºC)

Eicosan n-Paraffin C20 H42 112-95-8 282,56 36,8 343,9 0,7842
n-Pentadecan n-Paraffin C15 H32 629-62-9 212,42 9,9 270,6 0,7684
n-Butylcyclohexan Naphthen C10 H20 1678-93-9 140,27 -74,7 180,9 0,7992
cis-Decalin Naphthen C10 H18 91-17-8 138,25 -30,6 187,3 0,8963
n-Pentylcyclopentan Naphthen C10 H20 3741-00-2 140,27 -82,8 181,1 0,7912
n-Decylcyclopentan Naphthen C15 H30 1795-21-7 210,41 -22,2 278,9 0,8110
n-Nonylcyclohexan Naphthen C15 H30 2883-02-5 210,41 -10,0 282,2 0,8160
n-Tetradecylcyclohexan Naphthen C20 H40 1795-18-2 280,54 24,0 360,0 0,8250
Butan b n-Alkan C4 H10 106-97-8 58,12 -138,2 -0,5
Pentan b n-Alkan C5 H12 109-66-0 72,15 -129,7 36,0
Hexan b n-Alkan C6 H14 110-54-3 86,18 -95,3 68,7
Buten b Mono-olefiner C4 H8 25167-67-3 56,11 -145,0 -1,3
2-Penten b Mono-olefiner C5 H10 109-68-2 70,14 -140,2 36,3
Propylen b Mono-olefiner C3 H6 115-07-1 42,08 -185,2 -47,6 0,5193
1-Penten b Mono-olefiner C5 H10 109-67-1 70,14 -180,0 35
Methylbuten b Mono-olefiner C5 H10 563-46-2 70,14 -137,5 31,2
2,2-Dimethyloctane Isoparaffin C10 H22 15869-87-1 142,29 -49,3 155,0 0,7245
2-Methylnonadecan Isoparaffin C20 H42 1560-86-7 282,56 17,8 338,9
Isobutan b Isoalkan C4 H10 75-28-5 58,12 -138,3 -11,7
Isopentan b Isoalkan C5 H12 78-78-4 72,15 -159,9 27,8
2,3-Dimethylbutan b Isoalkan C6 H14 79-29-8 86,18 -128,8 57,9 0,6616
Dimethylhexan b Isoalkan C8 H18 28777-67-5 114,23 -121,1 106,8
Cyclopentan b Cycloalkan C5 H10 287-92-3 70,14 -93,8 49,3
Cyclohexan b Cycloalkan C6 H12 110-82-7 84,16 6,6 80,7
Methylcyclopentan b Cycloalkan C6 H12 96-37-7 84,16 -142,5 71,8
Dimethylcyclopentan b Cycloalkan C7 H14 28729-52-4 98,19 -54,0 99,5
Ethylcyclopentan b Cycloalkan C7 H14 1640-89-7 98,19 -138,4 103,5
Methylcyclohexan b Cycloalkan C7 H14 108-87-2 98,19 -126,6 100,9
Trimethylcyclopentan b Cycloalkan C8 H16 30498-64-7 112,22 -21,6 114
Benzen b Aromat C6 H6 71-43-2 78,11 5,5 80
Toluen b d Aromat C7 H8 108-88-3 92,14 -94,9 110,6 0,8669
Ethylbenzen b Aromat C8 H10 100-41-4 106,17 -94,9 136,1 0,867
p-Xylen b d Aromat C8 H10 106-42-3 106,17 13,2 138,3 0,8611
m-Xylen b d Aromat C8 H10 108-38-3 106,17 -47,9 139,1 0,8642
o-Xylen b d Aromat C8 H10 95-47-6 106,17 -25,2 138,5 0,8802
n-Propylbenzen b Aromat C9 H12 103-65-1 120,20 -99,5 159,2
Trimethylbenzen b d Aromat C9 H12 25551-13-7 120,20 -44,7 164,7
Methylnaphthalen d Aromat C11 H10 1321-94-4 142,20 34 240
1,3-Diethylbenzen b Aromat C10 H14 141-93-5 134,22 -83,9 181,1 0,8693
Dimethylnaphthalen d Aromat C12 H12 28804-88-8 156,23 1,6 265
Biphenyl d Aromat C12 H10 92-52-4 154,21 69 256,1
Trimethylnaphthalen d Aromat C13 H14 28652-77-9 170,26 100 263
Dibenzothiophen Aromat C12 H8 S 132-65-0 184,26 97 332,5
Phenanthren d Aromat C14 H10 85-01-8 178,24 99,2 340
Methylfluoren d Aromat C14 H11 26914-17-0 179,24 84 325
Methyldibenzothiophen d Aromat C13 H10 S 30995-64-3 198,28 112 346
Methylphenanthren d Aromat C15 H12 31711-53-2 192,26 53,5 340
Fluoranthen b d Aromat C16 H10 206-44-0 202,26 107,8 384
Pyren b d Aromat C16 H10 129-00-0 202,26 151,2 404
Dimethylphenanthren d Aromat C16 H14 29062-98-4 206,29 109 351
Anthracen b Aromat C14 H10 120-12-7 178,24 215,0 339,9 0,1251
n-Nonylbenzene Aromat C15 H24 1081-77-2 204,36 -24,0 280,5 0,8551
Trimethylphenanthren d Aromat C17 H16 30232-26-9 220,32 116 363
Benz(a)anthracen b d Aromat C18 H12 56-55-3 228,30 84 437,6
Benzo(e)pyren b d Aromat C20 H12 192-97-2 252,32 177,5 310
Tetramethylphenanthren d Aromat C18 H18 4466-77-7 234,34 128 375



ST

Stof B D F Gruppe Formel CAS MW MP, BP, Masse-
Fylde

nr g/mol ºC ºC (g/cm
3
 v.

20ºC)

Chrysen b d Aromat C18 H12 218-01-9 228,30 258,2 448
Benzo(a)pyren b d Aromat C20 H12 50-32-8 252,32 176,5 311
Benzo(b)fluoranthen b Aromat C20 H12 205-99-2 252,32 168 443
Benzo(ghi)perylen b d Aromat C22 H12 191-24-2 276,34 278 >500
Coronen b Aromat C24 H12 191-07-1 300,26 437,3 525

N 38 23 0 61 61 61 61 61 61 19
Minimum 42,08 -185,2 -47,6 0,1251
Maksimum 300,26 437,3 525 0,8963
Middel 152,5 1,8 207,7 0,77

90%-ile 252,32 168 375,9 0,8715
75%-ile 206,29 97 339,15 0,8655
Median 140,27 -21,6 181,1 0,8160
STDV 127,2 140,3 0,1750
25%-ile 92,14 -95,3 94,8 0,7760



SU

q~ÄÉä=Ñçêë~íW
EÉëíKW=np^o=ÉëíáãÉêÉí=î‹êÇáF

Stof Gruppe Damptryk Vandopl. Opl. log Kow Kow log Koc Koc
Pa Mg/l est. est. Est.

Eicosan n-Paraffin 0,00061 0,0019 10,16 est 5,895 Est
n-Pentadecan n-Paraffin 0,4572 0,000076 4,57 est 4,566 Est
n-Butylcyclohexan Naphthen 174,623 1,143 est 5,07 est 3,246 Est,
cis-Decalin Naphthen 162,626 0,899 4,20 est 3,264 Est
n-Pentylcyclopentan Naphthen 176 est 0,115 5,07 est 3,246 Est
n-Decylcyclopentan Naphthen 1,3 est 0,00432 est 4,58 est 4,575 Est
n-Nonylcyclohexan Naphthen 0,330584 0,00423 est 7,52 est 4,575 Est
n-Tetradecylcyclohexan Naphthen 0,00016 est 0,0000139 est 9,98 est 5,904 Est
Butan n-Alkan 242606 61,2 2,89 1,641 Est
Pentan n-Alkan 68516,2 38 1,91 est
Hexan n-Alkan 20128,3 9,5 2,17 est
Buten Mono-olefiner 299925 221 2,40 1,641 Est
2-Penten Mono-olefiner 67449,8 203 2,58 est 1,907 Est
Propylen Mono-olefiner 1158377 200 1,77 1,376 Est
1-Penten Mono-olefiner 84645,5 148 2,66 est 1,907 Est
Methylbuten Mono-olefiner 81313 130 2,72 est 1,831 Est
2,2-Dimethyloctane Isoparaffin 548 est 0,968 est 5,14 est 3,049 E
2-Methylnonadecan Isoparaffin 0,0007 est 0,00001087 est 10,09 est 5,818 Est
Isobutan Isoalkan 347913 48,8 2,76 1,545 Est
Isopentan Isoalkan 91843,7 48 2,72 est 1,831 Est
2,3-Dimethylbutan Isoalkan 31325,5 22,5 3,42 2,029 Est
Dimethylhexan Isoalkan 4532,2 0,2 4,16 est 2,517 Est
Cyclopentan Cycloalkan 42389,4 156 3,00
Cyclohexan Cycloalkan 12916,8 55 3,44 2,219 Est
Methylcyclopentan Cycloalkan 18395,4 42 3,37 2,162 Est
Dimethylcyclopentan Cycloalkan 6291,8 33,9 est 3,52 est 2,381 Est
Ethylcyclopentan Cycloalkan 5305,3 29,4 est 3,59 est 2,448 Est
Methylcyclohexan Cycloalkan 6131,8 14 3,61 2,428 Est
Trimethylcyclopentan Cycloalkan 3226 est 12,6 est 3,97 est 2,553 Est
Benzen Aromat 12636,8 1790 2,13 2,219 Est
Toluen Aromat 3785,7 526 2,73 2,428 Est
Ethylbenzen Aromat 1279,7 169 3,15 2,714 Est
p-Xylen Aromat 1178,4 162 3,15 2,638 Est
m-Xylen Aromat 1105,1 161 3,20 2,638 Est
o-Xylen Aromat 1065,1 106 3,12 2,646 Est
n-Propylbenzen Aromat 455,9 52,2 3,69 2,980 Est
Trimethylbenzen Aromat 279,9 48,2 3,42 2,847 Est
Methylnaphthalen Aromat 8,9 25,8 3,87 3,483 Est
1,3-Diethylbenzen Aromat 150,6 24 4,57 3,210 Est
Dimethylnaphthalen Aromat 1,69 14,85 est 4,31 3,701 Est
Biphenyl Aromat 1,19 6,94 3,98 3,796 Est
Trimethylnaphthalen Aromat 0,34 est 4,78 est 4,81 est 3,910 Est
Dibenzothiophen Aromat 0,027 1,47 4,38 4,053 Est
Phenanthren Aromat 0,015 1,15 4,46 4,319 Est
Methylfluoren Aromat 0,018 est 0,51 est 4,60 est 4,262 Est
Methyldibenzothiophen Aromat 0,003 est 0,3276 est 4,71 est 4,262 Est
Methylphenanthren Aromat 0,016 est 0,269 5,08 4,537 Est
Fluoranthen Aromat 0,00123 0,26 5,16 4,850 Est
Pyren Aromat 0,00060 0,135 4,88 4,841 Est
Dimethylphenanthren Aromat 0,00243 est 0,0713 est 5,44 est 4,755 Est
Anthracen Aromat 0,00036 0,0434 4,45 4,310 Est
n-Nonylbenzene Aromat 0,761 0,03521 est 7,11 4,575 Est
Trimethylphenanthren Aromat 0,0011 est 0,02053 est 5,99 est 4,974 Est
Benz(a)anthracen Aromat 0,00025327 0,0094 5,76 5,364 Est
Benzo(e)pyren Aromat 0,00000076 0,0063 6,44 5,905 Est
Tetramethylphenanthren Aromat 0,00042 est 0,00588 est 6,53 est 5,201 Est
Chrysen Aromat 0,00000083 0,00345 5,81 5,373 Est
Benzo(a)pyren Aromat 0,00000073 0,00162 6,13 5,896 Est
Benzo(b)fluoranthen Aromat 0,00006665 0,0015 5,78 5,905 Est
Benzo(ghi)perylen Aromat 0,000000013 0,00026 6,63 6,428 Est
Coronen Aromat 1,13E-11 0,00014 7,64 6,950 Est



SV

Stof Gruppe Damptryk Vandopl. Opl. log Kow Kow log Koc Koc
Pa Mg/l est. est. Est.

N 61 61 13 61 17 61 26 58 58
Min 1,13705E-11 0,00001087 1,77 1,376
Max 1158377 1790 10,16 6,95
Middel 42889,26 74,94 4,53 3,66

90%-ile 81313 162 6,63 5,90
75%-ile 6291,76 48,8 5,16 4,71
Median 162,63 4,78 4,31 3,37
STDV 158628,62 237,73 1,88 1,45
25%-ile 0,0024 0,035 3,15 2,43
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_áä~Ö=_W=a~í~=Ñçê=Ñ~êîÉëíçÑÑÉê

pçäîÉåí=_äìÉ=PR

pçäîÉåí=_äìÉ=PR
c~êîÉëíçÑÖêìééÉW=^åíÜê~èìáåçå=ÇÉêáî~íÉêK

NIQJÄáëEÄìíóä~ãáåçFJ~åíÜê~èìáåçå

`f=åêK=SNRRQ

`^p=åêK=NTPRQJNQJO

bfkb`pK=OQNJPTVJQ
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cóëáëâJâÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí PRMIR=ÖLãçä
pãÉäíÉéìåâí ONP⁄`=EÉëíáãÉêÉíF np^o=Éëíáã~í=ErpJbm^F
hçÖÉéìåâí RMM⁄`=EÉëíáãÉêÉíF np^o=Éëíáã~í=ErpJbm^F
a~ãéíêóâ PIU=bJMU=m~=EÉëíáãÉêÉíF np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉJäáÖÜÉÇ MIMMMPQ=ãÖLä=EÉëíáãÉêÉíF np^o=Éëíáã~í=ErpJbm^F
içÖ=hçï TIO=EÉëíáãÉêÉíF mÜóëéêçé
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM fåÖÉå=Ç~í~ np^o=Éëíáã~íÉê=J=ëÉ=í~ÄÉä=åÉÇÉåÑçê
eìã~åíçñ
i`RM lê~äI=êçííÉW=[RMMM=ãÖLâÖ

fåÜKI=êçííÉW=[QMMM=ãÖLäLí
_^pc=NVVU

`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí hä~ëëáÑáÅÉêáåÖW=jìíPI=`~êÅP=oQM=EîÉàäÉÇÉåÇÉ=äáëíÉI=jpqF

pçäîÉåí=_äìÉ=PR=ã~êâÉÇëÑ›êÉë=~Ñ=_^pc=ìåÇÉê=Ü~åÇÉäëå~îåÉí=pìÇ~å=_äìÉ=STMK
mêçÇìâíÉí=ÑçêÜ~åÇäÉë=á=éìäîÉêÑçêãK

pìåÇÜÉÇëîìêÇÉêáåÖ

_^pcë=ëáââÉêÜÉÇëÇ~í~Ää~Ç=~åÖáîÉê=Ñçê=~âìí=íçâëáÅáíÉíW=lê~äI=êçííÉê [RMMM
ãÖLâÖI=fåÜ~ä~íáçå=á=êçííÉê=íáä=[=QMMM=ãÖLä=éÉê=íáãÉK=c~êîÉëíçÑÑÉí=Éê=áââÉ=ÑìåÇÉí
ÜìÇáêêáíÉêÉåÇÉ=á=Éå=áåíÉêå=_^pc=íÉëí=é™=â~åáåÉêK=aÉê=Éê=áââÉ=ÑìåÇÉí=›àÉåáêêáí~J
íáçå=ÉääÉê=éêáã‹ê=é™îáêâåáåÖ=~Ñ=ëäáãÜáåÇÉãÉãÄê~åÉå=Üçë=â~åáåÉê=E_^pc=pìJ
Ç~å=_äìÉ=STMI=NVVUFK

jáäà›îìêÇÉêáåÖ

aÉê=Éê=áââÉ=ÑìåÇÉí=êÉëìäí~íÉê=Ñê~=›âçíçâëáâçäçÖáëâÉ=íÉëíëK=aÉå=ä~îÉ=î~åÇçéä›ëÉJ
äáÖÜÉÇ=Eëâ›ååÉí=íáä=MIP=”ÖLäF=çÖ=Ü›àÉ=äçÖ=hçï=ÄÉíóÇÉêI=~í=Éëíáã~íÉê=~Ñ=›âçíçâëJ
ÅáíÉíÉå=Éê=ÄÉÜ‹ÑíÉí=ãÉÇ=ÄÉíóÇÉäáÖ=ìëáââÉêÜÉÇK=rpJbm^ë=ãçÇÉä=b`lp^o=Ñçê
åÉìíê~äÉ=çêÖ~åáëâÉ=ëíçÑÑÉê=ëâ›ååÉê=Éå=î‹êÇá=Ñçê=~âìííÉ=çÖ=âêçåáëâÉ=ÉÑÑÉâíÉê=Ñçê
ÑáëâI=Ç~ÑåáÉê=çÖ=~äÖÉê=á=åáîÉ~ìÉí=NJNM=”ÖLäI=ÇîëK=çîÉê=ÇÉå=ÉëíáãÉêÉÇÉ=î~åÇçéä›J
ëÉäáÖÜÉÇK
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b`lp^o=Éëíáã~í=~Ñ=›âçíçâëáÅáíÉí
lêÖ~åáëãÉ s~êáÖÜÉÇ bÑÑÉâí bëíáãÉêÉí=åáîÉ~ì

^âìí cáëâ VS=íáãÉê i`RM MIMMP=ãÖLä
a~ÑåáÉê QU=íáãÉê b`RM MIMMR=ãÖLä
^äÖÉê VS=íáãÉê f`RM MIMMQ=ãÖLä

hêçåáëâ cáëâ PM=Ç~ÖÉ klb` MIMMN=ãÖLä
a~ÑåáÉê NS=Ç~ÖÉ b`RM MIMMP=ãÖLä

bå=Ü›à=ÉëíáãÉêÉí=äçÖ=hçï=áåÇáâÉêÉêI=~í=p_=PR=Éê=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉI
çÖ=~í=Éå=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêîÉåíÉäáÖ=ÉëíáãÉêÉí=hçÅ=TMMMK
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Ñçê™êë~ÖÉ=ì›åëâÉÇÉ=ä~åÖíáÇëîáêâåáåÖÉê=á=î~åÇãáäà›ÉíK

p~ãäÉí=îìêÇÉêáåÖ

c~êîÉëíçÑÑÉí=pçäîÉåí=_äìÉ=PR=Éê=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉI=Üîçêçã=ÇÉê=ÑáåJ
ÇÉë=ãÉÖÉí=ÄÉÖê‹åëÉÇÉ=Ç~í~K=a~í~=îÉÇê›êÉåÇÉ=Éê=ëé~êëçããÉ=çÖ=ìëáâêÉK=bëíáJ
ãÉêÉÇÉ=î‹êÇáÉê=áåÇáâÉêÉê=Éå=ãÉÖÉí=ä~î=î~åÇçéä›ëÉäáÖÜÉÇI=éçíÉåíáÉäí=Äáç~ââìJ
ãìäÉêÄ~ê=çÖ=Ü›à=íçâëáÅáíÉí=Ñçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉêK=píçÑÑÉí=éêáçêáíÉêÉë
ÇÉêÑçê=ä~îíK
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pçäîÉåí=_äìÉ=PS

pçäîÉåí=_äìÉ=PS
c~êîÉëíçÑÖêìééÉW=^åíÜê~èìáåçå=ÇÉêáî~íÉêK

k~îåW=NIQJÄáëEENJãÉíÜóäÉíÜóäF~ãáåçFJ~åíÜê~èìáåçå

póåçåóãW=NIQJÄáëEáëçéêçéóä~ãáåçF~åíÜê~èìáåçå
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3
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3
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3

cóëáëâJâÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí POOIQ=ÖLãçä
pãÉäíÉéìåâí NVR⁄` np^o=Éëíáã~í=ErpJbm^F
hçÖÉéìåâí QSO⁄` np^o=Éëíáã~í=ErpJbm^F
a~ãéíêóâ RIObJT=m~ np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ MIMMMQS=ãÖLä np^o=Éëíáã~í=ErpJbm^F
içÖ=hçï SIMT mÜóëéêçéW=bëíáãÉêÉí=Ç~í~
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM fåÖÉå=Ç~í~ np^o=Éëíáã~íÉê=J=ëÉ=í~ÄÉä=åÉÇÉåÑçê
eìã~åíçñ
i`RM fåÖÉå=Ç~í~
`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí hä~ëëáÑáÅÉêáåÖW=jìíPI=oQM=EîÉàäÉÇÉåÇÉ=äáëíÉI=jpqF

pìåÇÜÉÇëîìêÇÉêáåÖ

fåÇÉåÑçê=éêçàÉâíÉíë=ê~ããÉê=Ü~ê=ÇÉí=áââÉ=î‹êÉí=ãìäáÖí=~í=ÑáåÇÉ=êÉäÉî~åíÉ=Ç~í~K

jáäà›îìêÇÉêáåÖ

aÉê=Éê=áââÉ=ÑìåÇÉí=êÉëìäí~íÉê=Ñê~=›âçíçâëáâçäçÖáëâÉ=íÉëíëK=aÉå=ä~îÉ=î~åÇçéä›ëÉJ
äáÖÜÉÇ=Eëâ›ååÉí=íáä=MIR=”ÖLäF=çÖ=Ü›àÉ=äçÖ=hçï=ÄÉíóÇÉêI=~í=Éëíáã~íÉê=~Ñ=›âçíçâëJ
ÅáíÉíÉå=Éê=ÄÉÜ‹ÑíÉí=ãÉÇ=ÄÉíóÇÉäáÖ=ìëáââÉêÜÉÇK=rpJbm^ë=ãçÇÉä=b`lp^o=Ñçê
åÉìíê~äÉ=çêÖ~åáëâÉ=ëíçÑÑÉê=ëâ›ååÉê=Éå=î‹êÇá=Ñçê=~âìííÉ=çÖ=âêçåáëâÉ=ÉÑÑÉâíÉê=Ñçê
ÑáëâI=Ç~ÑåáÉê=çÖ=~äÖÉê=á=åáîÉ~ìÉí=NJNM=”ÖLäI=ÇîëK=çîÉê=ÇÉå=ÉëíáãÉêÉÇÉ=î~åÇçéä›J
ëÉäáÖÜÉÇK

b`lp^o=Éëíáã~í=~Ñ=›âçíçâëáÅáíÉí
lêÖ~åáëãÉ s~êáÖÜÉÇ bÑÑÉâí bëíáãÉêÉí=åáîÉ~ì

^âìí cáëâ VS=íáãÉê i`RM MIMPS=ãÖLä
a~ÑåáÉê QU=íáãÉê b`RM MIMRN=ãÖLä
^äÖÉê VS=íáãÉê f`RM MIMQM=ãÖLä

hêçåáëâ cáëâ PM=Ç~ÖÉ klb` MIMMV=ãÖLä
a~ÑåáÉê NS=Ç~ÖÉ b`RM MIMNR=ãÖLä



TP

bå=Ü›à=ÉëíáãÉêÉí=äçÖ=hçï=áåÇáâÉêÉêI=~í=p_=PS=Éê=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉI
çÖ=~í=Éå=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêîÉåíÉäáÖ=EÉëíáãÉêÉí=hçÅ=NQRQFK

p~ãäÉí=îìêÇÉêáåÖ

c~êîÉëíçÑÑÉí=pçäîÉåí=_äìÉ=PS=Éê=Éå=~åíÜê~èìáåçåÑçêÄáåÇÉäëÉI=Üîçêçã=ÇÉê=ÑáåJ
ÇÉë=ãÉÖÉí=ëé~êëçããÉ=Ç~í~K=píçÑÑÉí=Éê=ãáëí‹åâí=Ñçê=~í=âìååÉ=ÖáîÉ=~åäÉÇåáåÖ=íáä
ãìí~íáçåÉêK=aÉê=Éê=ÉëíáãÉêÉí=Éå=ãÉÖÉí=ä~î=çéä›ëÉäáÖÜÉÇI=çÖ=ÇÉê=ÑçêÉäáÖÖÉê=áåÇáJ
â~íáçåÉê=Ñçê=~í=ëíçÑÑÉí=Éê=Äáç~ââìãìäÉêÄ~êíK=m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉ=Ñ™=çéäóëåáåÖÉêI
ÇÉê=éÉÖÉê=á=ÄÉí‹åâÉäáÖ=êÉíåáåÖI=éêáçêáíÉêÉë=ëíçÑÑÉí=ä~îíK



TQ

pçäîÉåí=_äìÉ=TV

pçäîÉåí=_äìÉ=TV
c~êîÉëíçÑÖêìééÉW=^åíÜê~èìáåçå=ÇÉêáî~íÉêK

k~îåW=_ä~åÇáåÖëéêçÇìâí=~Ñ

NIQJÇáEOJÉíÜóäÜÉñóäF~ãáåçJ~åíÜê~èìáåçåI

NIQJÇáEPJEEOJÉíÜóäÜÉñóäFçñóFéêçéóäF~ãáåçJ~åíÜê~èìáåçå=çÖ

NIQJÇáEPJãÉíÜçñóéêçéóäF~ãáåçJ~åíÜê~èìáåçå

`f=åêK

`^p=åêK=SQRRPJTVJP=çÖ=VMNTMJTMJM

bfkb`pK=OVMJRMRJQ
cóëáëâJâÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí _ä~åÇáåÖ
pãÉäíÉéìåâí fåÖÉå=Ç~í~
hçÖÉéìåâí fåÖÉå=Ç~í~
a~ãéíêóâ fåÖÉå=Ç~í~
s~åÇçéä›ëÉäáÖÜÉÇ fåÖÉå=Ç~í~ np^o=â~å=áââÉ=ìÇÑ›êÉë=é™=Ää~åÇáåÖÉê
içÖ=hçï QIR dê∏å=ÇáÉëÉä=NVVR
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM cáëâ=EVS=íFW=OIS=ãÖLä

a~ÑåáÉê=EQU=íFW=MINS=ãÖLä
wÉÄê~Ñáëâ=E_ê~ÅÜóÇ~åáç=êÉêáçFI=dê∏å=ÇáÉëÉä=NVVR
dê∏å=ÇáÉëÉä=NVVR

eìã~åíçñ
i`RM lê~äI=êçííÉW=[RMMM=ãÖLâÖ

lê~äI=êçííÉW=[NMMMM=ãÖLâÖ
_^pcI=gçÜå=eçÖÖ=E~å~äçÖáëäìíåáåÖF
Òdê∏å=ÇáÉëÉä

`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí hä~ëëáÑáÅÉêáåÖW=uáI=oPSLPU

pçäîÉåí=_äìÉ=TV=ÑçêÜ~åÇäÉë=~Ñ=_^pc=ëçã=Éå=PRJQMB=çéä›ëåáåÖ=á=ëçäîÉåíJ
å~éÜíÜ~=E`^p=åêK=SQTQOJVRJQF=ìåÇÉê=Ü~åÇÉäëå~îåÉí=pìÇ~å=_äìÉ=STPK

pçäîÉåí=_äìÉ=TV=ÑçêÜ~åÇäÉë=~Ñ=gçÜå=eçÖÖ=qÉÅÜåáÅ~ä=pçäìíáçåë=iíÇ=ëçã=Éå
SMB=çéä›ëåáåÖ=á=ëçäîÉåíå~éÜíÜ~=ìåÇÉê=Ü~åÇÉäëå~îåÉí=aóÉÖ~êÇ=_äìÉ=TVK

pçäîÉåí=_äìÉ=TV=Ep_=TVF=Éê=Éí=Ää~åÇáåÖëéêçÇìâí=~Ñ=~åíÜê~èìáåçå=ÇÉêáî~íÉêK

pçäîÉåí=_äìÉ=TV=Éê=ÇÉå=çÑÑáÅáÉääÉ=ã‹êâåáåÖëÑ~êîÉ=Ñçê=Ö~ëçäáÉ=á=fêä~åÇK
pçäîÉåí=_äìÉ=TV=áåÇÖ™ê=á=ÇÉå=ëîÉåëâÉ=Ñ~êîÉíêáç=Edê∏å=ÇáÉëÉäF=ë~ããÉå=ãÉÇ
pçäîÉåí=_äìÉ=VU=çÖ=pçäîÉåí=vÉääçï=NOQK

pìåÇÜÉÇëîìêÇÉêáåÖ

_ÉÖÖÉ=ÑçêÜ~åÇäÉêÉë=Ç~í~Ää~ÇÉ=E_^pc=NVVT=çÖ=gçÜå=eçÖÖ=NVVUF=~åÖáîÉêI=~í
p_=TV=áââÉ=Éê=íÉëíÉí=Ñçê=íçâëáëâÉ=ÉÑÑÉâíÉêI=ãÉå=Ä~ëÉêÉê=ÇÉêÉë=çéäóëåáåÖÉê=é™
~å~äçÖÉ=ëíçÑÑÉêK

p_=TV=áåÇÖ™ê=á=ÇÉå=ëîÉåëâÉ=Ñ~êîåáåÖ=ë~ããÉå=ãÉÇ=pçäîÉåí=vÉääçï=NOQ=çÖ=pçäJ
îÉåí=_äìÉ=VU=Edê∏å=ÇáÉëÉä=NVVRFK=_^pc=çÖ=gçÜå=eçÖÖ=îìêÇÉêÉê=Ä~ëÉêÉí=é™



TR

~å~äçÖáëäìíåáåÖÉêI=~í=~âìí=çê~ä=êçííÉ=ia
RM
=äáÖÖÉê=é™=[RMMM=ãÖLâÖI=ãÉå=ê~éJ

éçêíÉå=Òdê∏å=ÇáÉëÉä=~åÖáîÉê=Éå=ia
RM
=Ñçê=çê~ä=êçííÉ=íáä=[NMMMM=ãÖLâÖK

bå=ãçÇÉê~í=ÜìÇáêêáí~íáçå=î~ê=~åÖáîÉí=á=dê∏å=ÇáÉëÉäI=ãÉå=Éå=åóÉêÉ=ìåÇÉêë›ÖÉäJ
ëÉ=Ñ~åÇí=áåÖÉå=éçëáíáîÉ=êÉëìäí~íÉê=çÖ=âçåâäìÇÉêÉÇÉI=~í=ÇáÉëÉäçäáÉ=á=ëáÖ=ëÉäî=î~ê
ãÉêÉ=ÜìÇáêêáíÉêÉåÇÉ=ÉåÇ=Ñ~êîÉëíçÑÑÉí=EcáëÅÜÉê=çÖ=_à~êå~ëçå=NVVSFK

ÕàÉåáêêáí~íáçå=Éê=ãçÇÉê~í=á=Ñ›äÖÉ=dê∏å=ÇáÉëÉä=ENVVRFK

f=ÜîÉêí=Ñ~äÇ=Éí=~Ñ=ÇÉ=áåÇÖ™ÉåÇÉ=Ñ~êîÉâçãéçåÉåíÉê=Éê=ÑìåÇÉí=éçëáíáî=á=^ãÉë=íÉëíK
dê∏å=ÇáÉäëÉ=ENVVRF=~åÖáîÉêI=~í=ÇÉê=ÄäÉî=ÑìåÇÉí=Ñê~ãÉJëÜáÑí=ãìí~íáçåÉê=ÉÑíÉê
ãÉí~Äçäëâ=~âíáîÉêáåÖ=ìÇÉå=óÇÉêäáÖÉêÉ=çéäóëåáåÖÉêK=aÉí=îáä=ëáÖÉI=~í=p_VU=Ü~ê
ÖáîÉí=~åäÉÇåáåÖ=íáä=ãìí~íáçåÉê=á=^ãÉë=íÉëíK=aÉí=â~å=ÇÉêÑçê=áââÉ=ìÇÉäìââÉëI=~í
p_VU=â~å=î‹êÉ=âê‹ÑíÑêÉãâ~äÇÉåÇÉ=á=ãÉååÉëâÉêK

jáäà›îìêÇÉêáåÖ

aÉê=Éê=áââÉ=ÑìåÇÉí=Ç~í~=çã=çéä›ëÉäáÖÜÉÇ=çÖ=Äáç~ââìãìäÉêÄ~êÜÉÇK=a~=ÇÉê=Éê
í~äÉ=çã=Éí=Ää~åÇáåÖëéêçÇìâí=â~å=np^o=áââÉ=~åîÉåÇÉë=íáä=ÉëíáãÉêáåÖ=~Ñ=ÇáëëÉ
î‹êÇáÉêK=_~ëÉêÉí=é™=~å~äçÖáëäìíåáåÖÉê=íáä=ÇÉ=~åÇêÉ=~åíÜê~èìáåçåJÇÉêáî~íÉê=ÑçêJ
îÉåíÉë=î~åÇçéä›ëÉäáÖÜÉÇÉå=ÇçÖ=~í=î‹êÉ=ãÉÖÉí=ä~îK=_áç~ââìãìäÉêáåÖëéçíÉåíá~J
äÉí=â~å=äáÖÉäÉÇÉë=ëâ›ååÉë=~í=î‹êÉ=ä~îí=íáä=ãçÇÉê~íK=i`

RM
Jî‹êÇáÉê=Ñçê=Ñáëâ=çÖ

Ç~éÜåáÉê=áåÇáâÉêÉê=Éå=êÉä~íáî=Ü›à=íçâëáÅáíÉí=Ñçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉê=ãÉÇ
~âìííÉ=î‹êÇáÉê=á=çãê™ÇÉí=MINJNM=ãÖLäK

p~ãäÉí=îìêÇÉêáåÖ

pçäîÉåí=_äìÉ=TV=~åîÉåÇÉë=íáä=Éå=ê‹ââÉ=ã‹êâåáåÖÑçêã™ä=çÖ=îáä=~äÉåÉ=~Ñ=ÇÉååÉ
™êë~Ö=áââÉ=âìååÉ=~åÄÉÑ~äÉëK



TS

pçäîÉåí=_äìÉ=VU

pçäîÉåí=_äìÉ=VU
c~êîÉëíçÑÖêìééÉW=^åíÜê~èìáåçå=ÇÉêáî~íÉêK

k~îåW=_ä~åÇáåÖëéêçÇìâí=~Ñ
NIQJÇáEOJÉíÜóäÜÉñóäF~ãáåçJ~åíÜê~èìáåçå=çÖ
NIQJÇáEéêçéóäJOJãÉíÜóäF~ãáåçJ~åíÜê~èìáåçå
`f=åêK
`^p=åêK=TQQVVJPSJU
bfkb`pK
cóëáëâLhÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí _ä~åÇáåÖ
pãÉäíÉéìåâí fåÖÉå=Ç~í~
hçÖÉéìåâí fåÖÉå=Ç~í~
s~åÇçéä›ëÉäáÖÜÉÇ fåÖÉå=Ç~í~
içÖ=hçï fåÖÉå=Ç~í~
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
a~ãéíêóâ fåÖÉå=Ç~í~
Õâçíçñ
i`RM fåÖÉå=Ç~í~
eìã~åíçñ
i`RM lê~ä=êçííÉW=[RMMM=ãÖLâÖ jçêíçå=NVVS
`~êÅáåçÖÉåáíÉí â~å=áââÉ=ìÇÉäìââÉëI=ëÉ=åÉÇÉåÑçê
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí

pçäîÉåí=_äìÉ=VU=Éê=Éå=Ää~åÇáåÖ=~Ñ=~åíÜê~èìáåçå=ÇÉêáî~íÉêK=p_=VU=áåÇÖ™ê=á=ÇÉå
ëîÉåëâÉ=Òdê∏å=ÇáÉëÉäÒK

pçäîÉåí=_äìÉ=VU=ÑçêÜ~åÇäÉë=~Ñ=jçêíçå=fåíÉêå~íáçå~ä=ìåÇÉê=Ü~åÇÉäëå~îåÉí
^ìíçã~íÉ=_äìÉ=UdecI=Üîçê=pçäîÉåí=_äìÉ=VU=áåÇÖ™ê=ãÉÇ=QMB=çÖ=êÉëíÉå=Éê
~êçã~íáëâÉ=âìäÄêáåíÉê=çÖ=NMB=ÇáéêçéóäÉåÖäóÅçäãÉíÜóäÉíÜÉêK

pçäîÉåí=_äìÉ=VU=áåÇÖ™ê=á=ÇÉå=ëîÉåëâÉ=Ñ~êîÉíêáç=Edê∏å=ÇáÉëÉäF=ë~ããÉå=ãÉÇ
pçäîÉåí=_äìÉ=TV=çÖ=pçäîÉåí=vÉääçï=NOQK

pìåÇÜÉÇëîìêÇÉêáåÖ

pìåÇÜÉÇëîìêÇÉêáåÖÉå=Éê=Ä~ëÉêÉí=é™=jçêíçå=Ç~í~Ää~Ç=Ñçê=^ìíçã~íÉ=_äìÉ=U
decI=NVVSK

ia
RM
=î‹êÇáÉå=Ñçê=~âìí=çê~ä=êçííÉ=~åÖáîÉí=íáä=[=RMMM=ãÖLâÖ

pçäîÉåí=ÄäìÉ=Éê=~åÖáîÉí=ëçã=áââÉJÜìÇáêêáíÉêÉåÇÉ=Edê∏å=ÇáÉëÉä=NVVRF=íáä=äÉí
ÜìÇáêêáíÉêÉåÇÉ=Ejçêíçå=NVVSFK

cçê=ãìí~ÖÉåáÅáíÉí=Éê=p_VU=ÑìåÇÉí=éçëáíáî=á=^ãÉë=íÉëí=EãÉÇ=ãÉí~Äçäëâ=~âíáîÉJ
êáåÖFK=qÉëíçêÖ~åáëãÉêåÉ=î~ê=p~äãçåÉää~=íóéÜáãìêáìã=q^=NRPU=EORJOMM=”dF
çÖ=q^=VU=EORMJTRM=”ÖF=áÑ›äÖÉ=jçêíçå=ENVVSFK=dê∏å=ÇáÉäëÉ=ENVVRF=~åÖáîÉêI=~í
ÇÉê=ÄäÉî=ÑìåÇÉí=Ñê~ãÉJëÜáÑí=ãìí~íáçåÉê=ÉÑíÉê=ãÉí~Äçäëâ=~âíáîÉêáåÖ=ìÇÉå=óÇÉêäáJ
ÖÉêÉ=çéäóëåáåÖÉêK=aÉí=îáä=ëáÖÉI=~í=p_VU=Ü~ê=ÖáîÉí=~åäÉÇåáåÖ=íáä=ãìí~íáçåÉê=á
^ãÉë=íÉëíK=aÉí=â~å=ÇÉêÑçê=áââÉ=ìÇÉäìââÉëI=~í=p_VU=â~å=î‹êÉ=âê‹ÑíÑêÉãâ~äÇÉåJ
ÇÉ=á=ãÉååÉëâÉê

jáäà›îìêÇÉêáåÖ

aÉí=î~ê=áââÉ=ãìäáÖí=~í=ÑêÉãëâ~ÑÑÉ=êÉäÉî~åíÉ=Ç~í~=áåÇÉåÑçê=éêçàÉâíÉíë=ê~ããÉêK
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a~=ÇÉê=Éê=í~äÉ=çã=Éå=Ää~åÇáåÖI=Éê=ÇÉê=áââÉ=ÑçêÉí~ÖÉí=np^o=Éëíáã~íÉêK
_~ëÉêÉí=é™=~å~äçÖáëäìíåáåÖÉê=íáä=ÇÉ=~åÇêÉ=~åíÜê~èìáåçåJÇÉêáî~íÉê=ÑçêîÉåíÉë
î~åÇçéä›ëÉäáÖÜÉÇÉå=ÇçÖ=~í=î‹êÉ=ãÉÖÉí=ä~îK=_áç~ââìãìäÉêáåÖëéçíÉåíá~äÉí=â~å
äáÖÉäÉÇÉë=ëâ›ååÉë=~í=î‹êÉ=ä~îí=íáä=ãçÇÉê~íK=ÕâçíçâëáÅáíÉíÉå=îìêÇÉêÉë=~í=î‹êÉ
êÉä~íáî=Ü›à=Ñçê=î~åÇäÉîÉåÇÉ=çêÖ~åáëãÉê=ãÉÇ=~âìííÉ=î‹êÇáÉê=á=çãê™ÇÉí=MINJNM
ãÖLäK

p~ãäÉí=îìêÇÉêáåÖ

pçäîÉåí=_äìÉ=VU=~åîÉåÇÉë=íáä=ã‹êâåáåÖëÑçêã™äI=J=ÄäK~=ëçã=bìêçã~êâÉêI=çÖ=îáä
~äÉåÉ=~Ñ=ÇÉå=ÖêìåÇ=áââÉ=î‹êÉ=ÉÖåÉí=á=ÇÉååÉ=ë~ããÉåÜ‹åÖK
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pçäîÉåí=dêÉÉå=P

pçäîÉåí=dêÉÉå=P
c~êîÉëíçÑÖêìééÉW=^åíÜê~èìáåçå=ÇÉêáî~íÉêK

k~îåWN=IQJÄáëxEQJãÉíÜóäéÜÉåóäFJ~ãáåçzJ~åíÜê~èìáåçå

`f=åêK=SNRSR

`^p=åêK=NOUJUMJP

bfkb`pK=OMQJVMVJR
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cóëáëâJâÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí QNUIR=ÖLãçä mÜóëéêçéI=p~ñ=NVVOI=`ÜÉãÑáåÇÉêI=jÉêÅâ=NVVS
pãÉäíÉéìåâí ONU=ç`

OOMJOON=ç`
jÉêÅâ=NVVS
`ÜÉãÑáåÇÉê

hçÖÉéìåâí RVU⁄` np^o=Éëíáã~í=ErpJbm^F
a~ãéíêóâ VIQ=bJNN=m~ np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ TIM=bJS=ãÖLä np^o=Éëíáã~í=ErpJbm^F
içÖ=hçï UISV mÜóëéêçéWbëíáãÉêÉí
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM fåÖÉå=Ç~í~
eìã~åíçñ

bóÉJêÄí=OM=ãÖI=OQ=Ü p~ñ=NVVO
iaRM lêäJê~í=PSSM=ãÖLâÖ p~ñ=NVVO
`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí oÉéçêíÉÇ=áå=bm^=qp`^=fåîÉåíçêóK=jçÇÉê~í=ÖáÑíáÖí=îÉÇ=áåÇí~ÖÉäëÉK=dáîÉê=›àå

áêêáí~íáçåK=sÉÇ=ÑçêÄê‹åÇáåÖ=Ç~ååÉë=íçâëáëâÉ=Ç~ãéÉ=~Ñ=klñK=Ep~ñ=NVVOF

bóÉZ=›àÉåáêêáí~íáçå
lêä=Z=~âìí=çê~ä
ê~í=Z=êçííÉ
oÄí=Z=â~åáå

pìåÇÜÉÇëîìêÇÉêáåÖ

^âìí=íçâëáÅáíÉí=Éê=íÉëíÉí=á=~âìí=çê~ä=êçííÉíÉëíI=Üîçê=ÇÉê=ÄäÉî=çÄëÉêîÉêÉí=Éå=ia
RM

é™=PSSM=ãÖLâÖ=Ep~ñ=NVVOFK=f=›àÉåáêêáí~íáçåëíÉëí=é™=â~åáåÉê=Éê=ÑìåÇÉí=›àÉåáêêáJ
í~íáçå=îÉÇ=OM=ãÖL›àÉ=Ep~ñ=NVVOFK

aÉ=ëé~êëçããÉ=Ç~í~=áåÇáâÉêÉê=Éå=êÉä~íáî=ä~î=~âìí=ÖáÑíáÖÜÉÇ=ë~ãí=~í=ëíçÑÑÉí=Ñçê™êJ
ë~ÖÉê=›àÉåáêêáí~íáçåÉêK=aÉê=ÑçêÉäáÖÖÉê=áåÖÉå=Ç~í~=çã=ä~åÖíáÇëÉÑÑÉâíÉêK

jáäà›îìêÇÉêáåÖ

aÉê=î~ê=áåÖÉå=íáäÖ‹åÖÉäáÖÉ=Ç~í~=é™=›âçíçâëáÅáíÉíK=aÉå=ä~îÉ=î~åÇçéä›ëÉäáÖÜÉÇ
Eëâ›ååÉí=íáä=T=åÖLäF=çÖ=Ü›àÉ=äçÖ=hçï=ÄÉíóÇÉêI=~í=Éëíáã~íÉê=~Ñ=›âçíçâëÅáíÉíÉå=Éê
ÄÉÜ‹ÑíÉí=ãÉÇ=ÄÉíóÇÉäáÖ=ìëáââÉêÜÉÇK=rpJbm^ë=ãçÇÉä=b`lp^o=Ñçê=åÉìíê~äÉ
çêÖ~åáëâÉ=ëíçÑÑÉê=ëâ›ååÉê=Éå=î‹êÇá=Ñçê=~âìííÉ=çÖ=âêçåáëâÉ=ÉÑÑÉâíÉê=Ñçê=ÑáëâI=Ç~ÑJ
åáÉê=çÖ=~äÖÉê=á=åáîÉ~ìÉí=YN=”ÖLäI=ÇîëK=çîÉê=ÇÉå=ÉëíáãÉêÉÇÉ=î~åÇçéä›ëÉäáÖÜÉÇK
içÖ=hçï=äáÖÖÉê=ÇÉëìÇÉå=ìÇÉåÑçê=ÇÉí=çãê™ÇÉ=Üîçê=ãçÇÉääÉêåÉ=Éê=îìêÇÉêÉí
~ÅÅÉéí~ÄäÉK
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çÖ=~í=Éå=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêîÉåíÉäáÖ=EÉëíáãÉêÉí=hçÅ=PVRMMMI=äçÖ
hçÅ=RISFK

p~ãäÉí=îìêÇÉêáåÖ

pçäîÉåí=dêÉÉå=P=Éê=Éí=~åíÜê~èìáåçåÇÉêáî~íK=aÉê=Éê=ÑìåÇÉí=óÇÉêëí=ÄÉÖê‹åëÉÇÉ
Ç~í~=çã=ëíçÑÑÉíK=aÉê=Éê=áåÇáâ~íáçåÉê=Ñçê=ä~î=~âìí=ÖáÑíáÖÜÉÇ=çÖ=ä~î=î~åÇçéä›ëÉJ
äáÖÜÉÇI=ë~ãí=~í=ëíçÑÑÉí=Éê=éçíÉåíáÉäí=Äáç~ââìãìäÉêÄ~êíK
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pçäîÉåí=oÉÇ=OQ
c~êîÉëíçÑÖêìééÉW=^äâóäÇÉêáî~íÉê=~Ñ=~òçÄÉåòÉåJQJ~òçJOJå~éÜíÜçä

k~îåW=ENJxxOJãÉíÜóäJQJxEOJãÉíÜóäéÜÉåóäF~òçzJéÜÉåóäz~òçzJOJå~éÜíÜ~äÉåçäF
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jçäî‹Öí PUMIQ=ÖLãçä
pãÉäíÉéìåâí NVV=ç`

NUS=ç`
NUNJNUU=ç`

`ÜÉãÑáåÇÉê
mÜóëéêçé
jÉêÅâ

hçÖÉéìåâí OSMç` `ÜÉãÑáåÇÉê
a~ãéíêóâ SIN=bJNM=m~ np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ fââÉ=î~åÇçéä›ëÉäáÖ

i~îí=î~åÇçéä›ëÉäáÖ
MIMMMO=ãÖLä

rääã~åå
jÉêÅâ
np^o=Éëíáã~í=ErpJbm^F

içÖ=hçï UITO mÜóëéêçéW=bëíáãÉêÉí
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM [=NMM=ééã cáëâK=ÕääÖ~~êÇ=Éí=~äK=NVVV
eìã~åíçñ
i`RM fåÖÉå=Ç~í~
qaiç ëÅìJê~í=RNO=ãÖLâÖ p~ñ=WpÅì=Z=pìÄÅìí~åÉçìë
`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê jã~Jë~íNMM

”ÖLéä~ÇÉ
p~ñW=jìí~íáçåë=Ç~í~=ê~ééçêíÉêÉíK=f^o`=`~åÅÉê
oÉîáÉïW=dêçìé=P=fjbjaq=TIRSIUTK=oÉéçêíÉÇ=áå=bm^
qp`^=fåîÉåíçêóK=j™ëâÉ=Å~êÅáåçÖÉå=îÉÇ=ÉâëéÉêáJ
ãÉåíÉä=íìãçê=Ñçêë›ÖK
jã~=Z=ãáÅêçëçã~ä=ãìí~ÖÉåáÅáíó=~ëë~ó

^åÇÉí sÉÇ=ÑçêÄê‹åÇáåÖ=Ç~ååÉë=íçâëáëâ=Ç~ãéÉ=~Ñ=klñEKE=p~ñF
e~ê=î‹êÉí=ÄêìÖí=íáä=~í=ëíáãìäÉêÉ=ë™ê=ÜÉäáåÖK=EjÉêÅâF
OJk~éÜíÜçä=Éê=ãçÇÉê~í=ÖáÑíáÖíK=Erääã~ååFz

pçäîÉåí=oÉÇ=OQ=~åîÉåÇÉë=íáä=ã‹êâåáåÖ=~Ñ=ÑóêáåÖëçäáÉ=á=píçêÄêáí~åáÉå=Ee~åëÉå
Éí=~äK=OMMNFK
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jìí~ÖÉåáÅáíÉíÉå=Éê=ìåÇÉêë›Öí=á=Éå=ãáÅêçëçã~ä=ãìí~ÖÉåáÅáíÉí=~ëë~ó=ãÉÇ=p~äJ
ãçåÉää~=íóéÜáãìêáìãK=mçëáíáî=á=NMM=”ÖLéä~ÇÉK=aÉí=â~å=ÇÉêÑçê=áââÉ=ìÇÉäìââÉëI=~í
poOQ=Éê=âê‹ÑíÑêÉãâ~äÇÉåÇÉK
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Eëâ›ååÉí=íáä=MIO=”ÖLäF=çÖ=Ü›àÉ=äçÖ=hçï=ÄÉíóÇÉêI=~í=Éëíáã~íÉê=~Ñ=›âçíçâëÅáíÉíÉå=Éê
ÄÉÜ‹ÑíÉí=ãÉÇ=ÄÉíóÇÉäáÖ=ìëáââÉêÜÉÇK=rpJbm^ë=ãçÇÉä=b`lp^o=Ñçê=åÉìíê~äÉ



UN

çêÖ~åáëâÉ=ëíçÑÑÉê=ëâ›ååÉê=Éå=î‹êÇá=Ñçê=~âìííÉ=ÉÑÑÉâíÉê=á=QJQM=”ÖLä=åáîÉ~ìÉí=çÖ
âêçåáëâÉ=ÉÑÑÉâíÉê=Ñçê=ÑáëâI=Ç~ÑåáÉê=çÖ=~äÖÉê=á=åáîÉ~ìÉí=YN=”ÖLäI=ÇîëK=çîÉê=ÇÉå
ÉëíáãÉêÉÇÉ=î~åÇçéä›ëÉäáÖÜÉÇK=içÖ=hçï=äáÖÖÉê=ÇÉëìÇÉå=ìÇÉåÑçê=ÇÉí=çãê™ÇÉI
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~ãáåÉêK=a~í~=Ñçê=ÇÉ=ëìåÇÜÉÇëã‹ëëáÖÉ=ÑçêÜçäÇ=Éê=ëé~êëçããÉ=çÖ=ìëáâêÉK=bëíáJ
ã~íÉê=áåÇáâÉêÉê=Éå=ä~î=î~åÇçéä›ëÉäáÖÜÉÇ=çÖ=~í=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêJ
îÉåíÉäáÖK=píçÑÑÉí=éêáçêáíÉêÉë=ä~îíK
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pçäîÉåí=oÉÇ=OS
c~êîÉëíçÑÖêìééÉW=^äâóäÇÉêáî~íÉê=~Ñ=~òçÄÉåòÉåJQJ~òçJOJå~éÜíÜçä

k~îåW=ENJxxOIRJaáãÉíÜóäJQJxEOJãÉíÜóäéÜÉåóäF~òçzJéÜÉåóäz~òçzJOJå~éÜíÜçäF
`f=åêK=OSNOM

`^p=åêK=QQTTJTVJS

bfkb`pK=OOQJTRTJP
N

N

N

N

OH

CH
3

CH
3

CH
3

cóëáëâJâÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí PVQIR=ÖLãçä
pãÉäíÉéìåâí OPU⁄` np^o=Éëíáã~í=ErpJbm^F
hçÖÉéìåâí RRR⁄s np^o=Éëíáã~í=ErpJbm^F
a~ãéíêóâ T=bJNN=m~ np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ =MIMRT=”ÖLä np^o=Éëíáã~í=ErpJbm^F
içÖ=hçï VIOT mÜóëéêçéWbëíáãÉêÉí
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM fåÖÉå=Ç~í~ np^o=Éëíáã~íÉêW=ëÉ=íÉâëí=åÉÇÉåÑçê
eìã~åíçñ
i`RM fåÖÉå=Ç~í~
`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí OJk~éÜíÜçä=Éê=ãçÇÉê~í=ÖáÑíáÖí=Erääã~åå=NVVPF

pçäîÉåí=oÉÇ=OS=~åîÉåÇÉë=ëçã=ëí~åÇ~êÇ=ê›Çí=Ñ~êîÉëíçÑ=íáä=ÇáÉëÉä=ãÉÇ=Ü›àí
ëîçîäáåÇÜçäÇ=á=rp^K=píçÑÑÉí=Éêëí~ííÉë=ÇçÖ=çÑíÉ=~Ñ=pçäîÉåí=oÉÇ=NSQI=ëçã=Éê=ãÉJ
êÉ=çéä›ëÉäáÖí=á=çäáÉéêçÇìâíÉê=Ee~åëÉå=Éí=~äK=OMMNFK

pìåÇÜÉÇëîìêÇÉêáåÖ

po=OS=Éê=Éí=~òçÑ~êîÉëíçÑ=ãÉÇ=éçíÉåíáÉä=ãìäáÖÜÉÇ=Ñçê=Ç~ååÉäëÉ=~Ñ=âê‹ÑíÑêÉãJ
â~äÇÉåÇÉ=ëíçÑÑÉêK=píçÑÖêìééÉå=Éê=çéí~ÖÉí=é™=äáëíÉå=çîÉê=ì›åëâÉÇÉ=ëíçÑÑÉêK

jáäà›îìêÇÉêáåÖ

aÉê=î~ê=áåÖÉå=íáäÖ‹åÖÉäáÖÉ=Ç~í~=é™=›âçíçâëáÅáíÉíK=aÉå=ä~îÉ=î~åÇçéä›ëÉäáÖÜÉÇ
Eëâ›ååÉí=íáä=MIMRT=”ÖLäF=çÖ=Ü›àÉ=äçÖ=hçï=EÉëíáãÉêÉí=íáä=VIOTF=ÄÉíóÇÉêI=~í=ÉëíáJ
ã~íÉê=~Ñ=›âçíçâëÅáíÉíÉå=Éê=ÄÉÜ‹ÑíÉí=ãÉÇ=ÄÉíóÇÉäáÖ=ìëáââÉêÜÉÇK=rpJbm^ë=ãçJ
ÇÉä=b`lp^o=Ñçê=åÉìíê~äÉ=çêÖ~åáëâÉ=ëíçÑÑÉê=ëâ›ååÉê=Éå=î‹êÇá=Ñçê=~âìííÉ=ÉÑÑÉâJ
íÉê=á=OJOM=”ÖLä=åáîÉ~ìÉí=çÖ=âêçåáëâÉ=ÉÑÑÉâíÉê=Ñçê=ÑáëâI=Ç~ÑåáÉê=çÖ=~äÖÉê=á=åáîÉ~ìÉí
MIO=”ÖLäI=ÇîëK=çîÉê=ÇÉå=ÉëíáãÉêÉÇÉ=î~åÇçéä›ëÉäáÖÜÉÇK=içÖ=hçï=äáÖÖÉê=ÇÉëìÇÉå
ìÇÉåÑçê=ÇÉí=çãê™ÇÉI=Üîçê=ãçÇÉääÉêåÉ=Éê=îìêÇÉêÉí=~ÅÅÉéí~ÄäÉK

bå=Ü›à=ÉëíáãÉêÉí=äçÖ=hçï=áåÇáâÉêÉêI=~í=poOS=Éê=éçíÉåíáÉäí=Äáç~ââìãìäÉêÉåÇÉI
çÖ=~í=Éå=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêîÉåíÉäáÖ=EÉëíáãÉêÉí=äçÖ=hçÅ=SIPFK

p~ãäÉí=îìêÇÉêáåÖ

pçäîÉåí=oÉÇ=OS=Éê=äáÖÉäÉÇÉë=Éí=~òçÑ~êîÉëíçÑ=ãÉÇ=ÉÖÉåëâ~ÄÉê=ÇÉê=äáÖåÉê=pçäîÉåí
oÉÇ=OQI=ÜîçêÑçê=ÇÉííÉ=ëíçÑ=çÖë™=éêáçêáíÉêÉë=ä~îíK
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pçäîÉåí=oÉÇ=RO

pçäîÉåí=oÉÇ=RO
c~êîÉëíçÑÖêìééÉW=^äâóä~ãáãJ~åíÜê~èìáåçå=ÇÉêáî~í
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jçäî‹Öí PSSIQ=ÖLãçä
pãÉäíÉéìåâí OQN⁄` np^o=Éëíáã~í=ErpJbm^F
hçÖÉéìåâí RSN⁄` np^o=Éëíáã~í=ErpJbm^F
a~ãéíêóâ QIU=bJNM=m~ np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ MIMRQ=ãÖLä np^o=Éëíáã~í=ErpJbm^F
içÖ=hçï QIRN mÜóëéêçéW=bëíáãÉêÉí=Ç~í~
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ
i`RM fåÖÉå=Ç~í~ np^o=Éëíáã~íÉêW=ëÉ=íÉâëí=åÉÇÉåÑçê
eìã~åíçñ
i`RM fåÖÉå=Ç~í~
`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí

pìåÇÜÉÇëîìêÇÉêáåÖ

fåÇÉåÑçê=éêçàÉâíÉíë=ê~ããÉê=î~ê=ÇÉí=áââÉ=ãìäáÖí=~í=ÑáåÇÉ=êÉäÉî~åíÉ=Ç~í~K

jáäà›îìêÇÉêáåÖ

aÉê=î~ê=áåÖÉå=íáäÖ‹åÖÉäáÖÉ=Ç~í~=é™=›âçíçâëáÅáíÉíK=aÉå=ä~îÉ=î~åÇçéä›ëÉäáÖÜÉÇ
Eëâ›ååÉí=íáä=MIMRQ=ãÖLäF=çÖ=Ü›àÉ=äçÖ=hçï=EÉëíáãÉêÉí=íáä=QIRF=ÄÉíóÇÉêI=~í=ÉëíáJ
ã~íÉê=~Ñ=›âçíçâëÅáíÉíÉå=Éê=ÄÉÜ‹ÑíÉí=ãÉÇ=ÄÉíóÇÉäáÖ=ìëáââÉêÜÉÇK=rpJbm^ë=ãçJ
ÇÉä=b`lp^o=Ñçê=åÉìíê~äÉ=çêÖ~åáëâÉ=ëíçÑÑÉê=á=ÖêìééÉå=~Åêóä~ãáÇÉê=ëâ›ååÉê=Éå
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çÖ=~í=Éå=ëí‹êâ=~Çëçêéíáçå=íáä=àçêÇ=Éê=ÑçêîÉåíÉäáÖ=EÉëíáãÉêÉí=TPNMMI=ëî~êÉåÇÉ=íáä
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pãÉäíÉéìåâí NTN⁄` mÜóëéêçéI=_~ìÖÜã~å=çÖ=mÉêÉåáÅÜ=NVUUI=ÉâëéÉêáãÉåJ

íÉä=î‹êÇá
hçÖÉéìåâí PVT⁄` np^o=Éëíáã~í=ErpJbm^F
a~ãéíêóâ VIPbJT=m~ mÜóëéêçéW=bâëíê~éçäÉêÉÇÉ=Ç~í~=îÉÇ=OR°`

_~ìÖÜã~å=çÖ=mÉêÉåáÅÜ=NVUU
s~åÇçéä›ëÉäáÖÜÉÇ MINNV=ãÖLä

EMIOUR=îK=VM⁄`F

mÜóëéêçéW=bâëíê~éçäÉêÉÇÉ=Ç~í~=îÉÇ=OR°`
_~ìÖÜã~å=çÖ=tÉÄÉê=NVVN
_~ìÖÜã~å=çÖ=mÉêÉåáÅÜ=NVUU=EbñéKF

içÖ=h
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mÜóëéêçéW=bñéK=_~ìÖÜã~å=çÖ=tÉÄÉê=NVVN
_~ìÖÜã~å=çÖ=mÉêÉåáÅÜ=NVUU=EÉëíáãÉêÉí=î‹êÇáF

kÉÇÄêóÇÉäáÖÜÉÇ ~å~ÉêçÄ=äÉí=åÉÇÄêóJ
ÇÉäáÖI=q�=NJO=Ç~ÖÉ

_~ìÖÜã~å=çÖ=tÉÄÉê=NVVQI=ëÉÇáãÉåíÑçêë›Ö

Õâçíçñ
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fåÖÉå=Ç~í~ np^o=Éëíáã~íÉêW=ëÉ=íÉâëí=åÉÇÉåÑçê

eìã~åíçñ
i`
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^âìí=çê~äI=ÜìåÇ
UMMM=ãÖLâÖ

j~êíáå=NVUPW=çîÉê=OQ=íI=çÄëK=NQ=ÇKW=áåÖÉå=ÉÑÑÉâí

bóÉJê~Äí=RM=ãÖ j~êíáå=NVUPW=çÄëK=ON=ÇKW=áåÖÉå=ÉÑÑÉâí
pâåJê~Äí=OMMM
ãÖLâÖ

j~êíáå=NVUPW=çÄëK=NQ=ÇKW=áåÖÉå=ÉÑÑÉâí

`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí hä~ëëáÑáÅÉêáåÖW=jìíPI=oQMJQP=EsÉàäÉÇÉåÇÉ=äáëíÉI=jpqF

bñéKW=bâëéÉêáãÉåíÉä=î‹êÇá
bóÉ=ê~ÄíW=›àÉåáêêáí~íáçåëíÉëí=é™=â~åáåK
pâåJê~ÄíW=ÜìÇáêêáí~íáçåëíÉëí=é™=â~åáå

píçÑÑÉí=Ü~ê=ÖÉååÉã=Éå=™êê‹ââÉ=î‹êÉí=~åîÉåÇí=íáä=ê›ÖëáÖå~äÉê=çÖ=Ñ~êîåáåÖ=íáä
ÑçêëâÉääáÖÉ=ëáâêáåÖëÑçêã™äK=aÉí=ã™=ÇÉêÑçê=ÑçêîÉåíÉëI=~í=ëíçÑÑÉí=îáä=î‹êÉ=íáäÖ‹åJ
ÖÉäáÖí=á=ÄÉíóÇÉäáÖÉ=ã‹åÖÇÉêK

pìåÇÜÉÇëîìêÇÉêáåÖ

^âìí=íçâëáÅáíÉí=Éê=íÉëíÉí=é™=ÜìåÇ=îÉÇ=áåÇÖáÑí=~Ñ=P=ÜìåÇÉ=ãÉÇ=QMMM=ãÖLâÖ=çîÉê
U=íáãÉê=ÉääÉê=O=ÜìåÇÉ=ãÉÇ=UMMM=ãÖLâÖ=çîÉê=OQ=íáãÉêK=aÉê=î~ê=áåÖÉå=çÄëÉêîÉêJ
Ä~êÉ=ÉÑÑÉâíÉê=á=Éå=NQ=Ç~ÖÉë=çÄëÉêî~íáçåëéÉêáçÇÉ=Ej~êíáå=Éí=~äIK=NVUPFK

ÕàÉåáêêáí~íáçåëíÉëí=ÉÑíÉê=aê~áòÉ=ãÉíçÇÉå=Éê=ìÇÑ›êí=é™=S=â~åáåÉê=ãÉÇ=RM=ãÖ=á
ÇÉí=ÉåÉ=›àÉ=çÖ=ÇÉí=~åÇÉí=›àÉ=î~ê=âçåíêçäK=fåÖÉå=ÉÑÑÉâíÉê=ÄäÉî=çÄëÉêîÉêÉí=á=ON
Ç~ÖÉë=çÄëÉêî~íáçåëéÉêáçÇÉ=Ej~êíáå=Éí=~äKI=NVUPFK



UR

eìÇáêêáí~íáçåëíÉëí=Éê=ìÇÑ›êí=é™=NM=â~åáåÉê=ãÉÇ=OMMM=ãÖLâÖ=é™=Ä~êÄÉêÉí=ÜìÇ
ÉÑíÉê=aê~áòÉ=ãÉíçÇÉåK=fåÖÉå=ÉÑÑÉâíÉê=ÄäÉî=çÄëÉêîÉêÉí=çîÉê=NQ=Ç~ÖÉ=Ej~êíáå=Éí
~äIK=NVUPFK

fÑ›äÖÉ=jáäà›ëíóêÉäëÉåë=îÉàäÉÇÉåÇÉ=âä~ëëáÑáÅÉêáåÖ=Éê=ëíçÑÑÉí=ãáëí‹åâí=Ñçê=~í=î‹êÉ
ãìí~ÖÉåí=çÖ=~ääÉêÖáÑêÉãâ~äÇÉåÇÉK

jáäà›îìêÇÉêáåÖ

aÉê=Éê=áââÉ=ÑìåÇÉí=êÉëìäí~íÉê=Ñê~=›âçíçâëáâçäçÖáëâÉ=íÉëíëK=aÉå=ä~îÉ=î~åÇçéä›ëÉJ
äáÖÜÉÇ=ÄÉíóÇÉêI=~í=Éëíáã~íÉê=~Ñ=›âçíçâëÅáíÉíÉå=Éê=ÄÉÜ‹ÑíÉí=ãÉÇ=åçÖÉå=ìëáââÉêJ
ÜÉÇK=rpJbm^ë=ãçÇÉä=b`lp^o=Ñçê=åÉìíê~äÉ=çêÖ~åáëâÉ=ëíçÑÑÉê=ëâ›ååÉê=Éå
î‹êÇá=Ñçê=~âìííÉ=çÖ=âêçåáëâÉ=ÉÑÑÉâíÉê=Ñçê=ÑáëâI=Ç~ÑåáÉê=çÖ=~äÖÉê=á=åáîÉ~ìÉí=MINJNM
ãÖLäI=ÇîëK=çîÉê=ÇÉå=ã™äíÉ=î~åÇçéä›ëÉäáÖÜÉÇK

b`lp^o=ÉëíáãÉêÉí=›âçíçâëáÅáíÉí
lêÖ~åáëãÉ s~êáÖÜÉÇ bÑÑÉâí bëíáãÉêÉí=åáîÉ~ì

^âìí cáëâ VS=íáãÉê i`RM NIVV=ãÖLä
a~ÑåáÉê QU=íáãÉê b`RM OIQS=ãÖLä
^äÖÉê VS=íáãÉê f`RM NITP=ãÖLä

hêçåáëâ cáëâ PM=Ç~ÖÉ klb` MIPS=ãÖLä
a~ÑåáÉê NS=Ç~ÖÉ b`RM MIPN=ãÖLä
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pãÉäíÉéìåâí NVR⁄` ÉâëéÉêáãÉåíÉä=ErpJbm^F
hçÖÉéìåâí RMM⁄` np^o=Éëíáã~í=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ MIMMOS=ãÖLä np^o=Éëíáã~í=ErpJbm^F
içÖ=h
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TIS =np^o=Éëíáã~í=ErpJbm^F

kÉÇÄêóÇÉäáÖÜÉÇ
a~ãéíêóâ R=bJV=m~ np^o=Éëíáã~í=ErpJbm^F
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fåÖÉå=Ç~í~

`~êÅáåçÖÉåáíÉí
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np^o=Éëíáã~íÉêK
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po=OPK=aÉå=ÉëíáãÉêÉÇÉ=î~åÇçéä›ëÉäáÖÜÉÇ=Éê=ä~îW=OIS=”ÖLäK=äçÖ=hçï=ëâ›ååÉë=Ü›à
ãÉÇ=Éå=äçÖ=hçï=é™=TISK=a~ãéíêóââÉí=ÉëíáãÉêÉë=ä~îí=ãÉÇ=R=ñ=NMJV=m~=_áç~âJ
âìãìäÉêáåÖÉå=îìêÇÉêÉë=~í=î‹êÉ=äáääÉ=ãÉÇ=Éå=_`c=é™=NMK=ÕâçíçâëáÅáíÉíÉå=Éê
ÉëíáãÉêÉí=ãÉÇ=~âìííÉ=î‹êÇáÉê=Ñçê=ÑáëâI=Ç~ÑåáÉê=çÖ=~äÖÉê=YMIN=ãÖLäI=ãÉå=ÇÉê
Ö›êÉë=çéã‹êâëçã=é™=Éå=ä~î=ÉëíáãÉêÉí=î~åÇçéä›ëÉäáÖÜÉÇ=çÖ=Éå=hçï=ìÇÉåÑçê
ÇÉí=çãê™ÇÉI=Üîçê=Éëíáã~íÉêåÉ=Éê=Ö‹äÇÉåÇÉK

p~ãäÉí=îìêÇÉêáåÖ
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Õâçíçñ
i`

RM
fåÖÉå=Ç~í~
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fåÖÉå=Ç~í~

`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
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äçäáÉéêçÇìâíÉê=á=qóëâä~åÇK=aÉí=Ü~ê=áââÉ=î‹êÉ=ãìäáÖí=~í=Ñçêí~ÖÉ=Éå=ëìåÇÜÉÇëJ
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jçäî‹Öí OQMIO=ÖLãçä
pãÉäíÉéìåâí OMM=ç`

NVQ=ç`
NVNJNVP=ç`
NVS=ç`
OMMJOMP=ç`
NUTJNVR=ç`

mÜóëéêçé
p~ñ=NVVO
`ÜÉãÑáåÇÉê
epa_
jÉêÅâ=NVVS
fr`ifa=OMMM

hçÖÉéìåâí =QRM=ç` p~ñI=`ÜÉãÑáåÇÉêI=fr`ifa=OMMM
a~ãéíêóâ PIO=bJS=m~

NIPbJNN=m~
mÜóëéêçéW=bâëíê~éçäÉêÉí=îÉÇ=OR°`
fr`ifaW=îÉÇ=OR=ç`

s~åÇçéä›ëÉäáÖÜÉÇ MIVSN=ãÖLä
léä›ëÉäáÖí=á=î~êãí
î~åÇ
Y=NMMM=ãÖLä
MIMVS=ãÖLä

mÜóëéêçéW=bâëíê~éçäÉêÉí=îÉÇ=OR°`
epa_W

fr`ifaW=îÉÇ=OM=ç`
_~ìÖÜã~å=çÖ=mÉêÉåáÅÜ=NVUU

içÖ=h
çï

PIVQ
OIPQ

mÜóëéêçéW=bëíáãÉêÉí
fr`ifaW=_ÉêÉÖåÉí

kÉÇÄêóÇÉäáÖÜÉÇ RO=B=ÉÑíÉê=OM=Ç~ÖÉ fr`ifaW=^ÉêçÄ
Õâçíçñ
i`

RM
fåÖÉå=Ç~í~

eìã~åíçñ
bóÉJêÄí=RMM=ãÖLOQ=Ü p~ñ=NVVO

ia
RM

lêäJê~í=[=OMMM=ãÖLâÖ fr`ifa
i`

RM
fÜäJê~í=[=N=ãÖLä fr`ifaW=Q=íáãÉê

ia
RM

áîåJãìë=POM=ãÖLâÖ p~ñ=NVVO
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RM
féêJê~í=ONMM=ãÖLâÖ p~ñ=NVVO

`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê jã~Jë~íNMM=”ÖLéä~ÇÉ p~ñW=jìí~íáçåë=Ç~í~=ê~ééçêíÉêÉíK=oÉéçêíÉÇ=áå=bm^

qp`^=fåîÉåíçêóK=xOz
bê=ÑçêãÉåíäáÖí=Å~êÅáåçÖÉå=Ñçê=ãÉååÉëâÉê=EÖêìééÉ
OFK=xQz

^åÇÉí dáÑíáÖ=îÉÇ=áåíê~îÉå›ë=áåÇí~ÖÉäëÉK=jçÇÉê~í=ÖáÑíáÖí=îÉÇ=áåíê~éÉêáíçåÉ~ä=áåÇí~J
ÖÉäëÉK=Õàå=áêêáí~íáçåK=pî~Ö=~ääÉêÖáÑêÉãâ~äÇÉåÇÉK=sÉÇ=ÑçêÄê‹åÇáåÖ=Ç~ååÉë=ÇÉê
âê~ÇëÉåÇÉ=ê›Ö=çÖ=áêêáíÉêÉåÇÉ=Ç~ãéÉK=Ep~ñ=NVVOF
hä~ëëáÑáÅÉêáåÖ=W=oQP=xjëíI=sÉàäÉÇÉåÇÉ=äáëíÉF

lêä=Z=çê~äK
bóÉ=Z=~Çãáåáëíê~íáçå=áåíç=ÉóÉK
fîå=Z=áåíê~îÉå›ëK
féê=Z=áåíê~éÉêáíçåÉ~äK
fÜä=Z=áåÜ~ä~íáçåK
êÄí=Z=â~åáå

pçäîÉåí=sáçäÉí=NO=Éê=ÄÉÇêÉ=âÉåÇí=ìåÇÉê=å~îåÉí=nìáåáò~êáåK=nìáåáò~êáå=~åîÉåJ
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qîáîäëçã=Å~êÅáåçÖÉå=îÉÇ=ÉâëéÉêáãÉåíÉê=ãÉÇ=íìãçê=Ç~í~K=Ep~ñF
sÉÇ=ÑçêÄê‹åÇáåÖ=Ç~ååÉë=íçâëáëâÉ=Ç~ãéÉ=~Ñ=kl

ñ
K=Ep~ñF

sÉÇ=ÑçêÄê‹åÇáåÖ=Ç~ååÉë=ÖáÑíáÖí=Ç~ãéÉ=~Ñ=k~
O
lK=Ep~ñF

pÅì=Z=pìÄÅìí~åÉçìëK
lêä=Z=çê~äK
fîå=Z=áåíê~îÉå›ëK
féê=Z=áåíê~éÉêáíçåÉ~äK
aåÇ=Z=ak^=ëâ~ÇÉK
bëÅ=Z=bëÅÜÉêáÅÜá~=ÅçäáK

^ÅáÇ=vÉääçï=TP=Éê=Éí=ÑäìçêÉëÅÉêÉåÇÉ=Ñ~êîÉëíçÑ=çÖë™=âÉåÇí=ìåÇÉê=å~îåÉí=å~íêáJ
ìã=ÑäìçêÉëÅÉáåK

pìåÇÜÉÇëîìêÇÉêáåÖ

aÉå=~âìííÉ=íçâëáÅáíÉí=Éê=ä~îK=aÉê=Éê=ÑìåÇÉí=Éå=~âìí=çê~ä=ia
RM
=é™=STON=ãÖLâÖ

Ñçê=êçííÉ=çÖ=Éå=~âìí=çê~ä=ia
RM
=QTPU=é™=ãìëK=sÉÇ=áåíê~éÉêáíçåÉ~ä=áåÇÖáÑí=Éê=ÇÉê

ÑìåÇÉí=Éå=ia
RM
=é™=NUMM=ãÖLâÖ=Ñçê=ãìëK=sÉÇ=áåíê~îÉå›ë=áåÇÖáÑí=Éê=ÇÉê=ÑìåÇÉí

Éå=qai
M
=é™=VPP=ãÖLâÖ=Ñçê=â~åáåI=ãÉå=ëìÄÅìí~å=é™=êçííÉ=Ü~îÇÉ=Éå=qai

M
=é™



NMN

NV=ÖLâÖK=aÉê=Éê=ÇÉëìÇÉå=ÑìåÇÉí=áåíê~îÉå›ëÉ=qai
M
=î‹êÇáÉê=Ñçê=ãÉååÉëâÉê=é™

ÜÉåÜçäÇëîáë=T=çÖ=NQ=ãÖLâÖ=Ep~ñ=NVVOFK

^v=TP=îìêÇÉêÉë=é™=Ä~ëáë=ÜÉê~Ñ=~í=î‹êÉ=ãáäÇí=ÖáÑíáÖí=îÉÇ=çê~ä=áåÇí~ÖÉäëÉI=ãçÇÉJ
ê~í=ÖáÑíáÖí=îÉÇ=áåíê~éÉêáíçåÉ~ä=áåÇÖáîÉäëÉ=çÖ=ëóëíÉãáëâ=íçâëáëâ=çîÉêÑçê=ãÉååÉJ
ëâÉê=îÉÇ=áåíê~îÉå›ë=áåÇÖáîÉäëÉK=aÉê=Éê=ÑìåÇÉí=Éå=ÉâëéÉêáãÉåíÉä=êÉéêçÇìâíáJ
çåëíçâëáëâ=ÉÑÑÉâí=ãÉÇ=ak^=ëâ~ÇÉê=îÉÇ=NR=”ãçäLä=ERIS=ãÖLäFI=ëÉäî=çã=ëíçÑÑÉí
~åëÉë=Ñçê=Éå=íîáîäëçã=Å~êÅáåçÖÉå=îÉÇ=ÉâëéÉêáãÉåíÉê=ãÉÇ=íìãçê=Ç~í~=Ep~ñ
NVVOFK

jáäà›îìêÇÉêáåÖ

jçÇÉäîìêÇÉêáåÖÉê=Éê=ìé™äáÇÉäáÖÉ=Ñçê=ÇáëëçÅáÉêÄ~êÉ=ëíçÑÑÉêK=aÉí=â~å=ÑçêîÉåíÉëI
~í=å~íêáìã=ÇáëëçÅáÉêÉë=îÉÇ=âçåí~âí=ãÉÇ=î~åÇK=bå=ÉëíáãÉêÉí=äçÖ=hçï=Ñçê=ÜÉäÉ
ãçäÉâóäÉí=îáä=ÇÉêÑçê=ÄäáîÉ=ä~îW=JMISTK=rÇÉä~ÇÉë=å~íêáìã=ÉëíáãÉêÉë=äçÖ=hçï=íáä
PIPRK=d›êÉë=ÇÉí=ë~ããÉ=îÉÇ=ëâ›å=~Ñ=~ÇëçêéíáçåëâçÉÑÑáÅáÉåíÉå=hçÅI=îáä=äçÖ=hçÅ
âìååÉ=ÉëíáãÉêÉë=íáä=RINK

ÕâçíçâëáÅáíÉíÉå=â~å=ÑçêîÉåíÉë=ä~îK=bÑíÉê=ãçÇÉääÉêåÉ=çîÉê=NMM=ãÖLäI=ÜîáäâÉí=ÇçÖ
ëí›ííÉë=~Ñ=ÇÉí=ÉåÉ=Ç~ÑåáÉêÉëìäí~íI=ÇÉê=Ü~ê=âìååÉí=ÑáåÇÉëK

p~ãäÉí=îìêÇÉêáåÖ

For Acid Yellow 73 er fundet data, der viser, at stoffet er relativt vandopløseligt.

Data for de sundhedsmæssige forhold indikerer, at stoffet har en lav akut giftighed

og muligvis kræftfremkaldende effekter. Det er vanskeligt at estimere data for en

miljøvurdering, da stoffet kan dissocieres. Stoffet prioriteres lavt på grund af den

høje vandopløselighed.



NMO

cäìçêçä=OQO

cäìçêçä=OQO
c~êîÉëíçÑÖêìééÉW=cäìçêÉëÅÉêÉåÇÉK

k~îåW

`f=åêK=SUQNM

`^p=åêK=SUTNJVOJT

bfkb`pK=åêK

O

NN

N
H

CH
3

NH

O

CH
3

cóëáëâJâÉãáëâÉ
ÉÖÉåëâ~ÄÉê

a~í~ _Éã‹êâåáåÖ

jçäî‹Öí RUQIU=ÖLãçä
pãÉäíÉéìåâí PQT⁄` np^o=ÉëíáãÉêÉí=ErpJbm^F
hçÖÉéìåâí TUT⁄` np^o=ÉëíáãÉêÉí=ErpJbm^F
a~ãéíêóâ OIN=bJNT=m~ np^o=ÉëíáãÉêÉí=ErpJbm^F
s~åÇçéä›ëÉäáÖÜÉÇ OIU=bJNM=ãÖLä np^o=ÉëíáãÉêÉí=ErpJbm^F
içÖ=hçï NOIS np^o=ÉëíáãÉêÉí=ErpJbm^F
kÉÇÄêóÇÉäáÖÜÉÇ fåÖÉå=Ç~í~
Õâçíçñ ÉëíáãÉêÉí=çîÉê=î~åÇçéäK
i`RM fåÖÉå=Ç~í~
eìã~åíçñ
i`RM fåÖÉå=Ç~í~
`~êÅáåçÖÉåáíÉí
qÉëí=êÉëìäí~íÉê fåÖÉå=Ç~í~
^åÇÉí äçÖ=hçÅ=ÉëíáãÉêÉí=íáä=UITK

fåÇÉåÑçê=éêçàÉâíÉíë=ê~ããÉê=Ü~ê=ÇÉí=áââÉ=î‹êÉí=ãìäáÖí=~í=ÑáåÇÉ=Ç~í~=íáä=~í=ÄÉäóëÉ
ÇÉ=ëìåÇÜÉÇëJ=çÖ=ãáäà›ã‹ëëáÖÉ=ÑçêÜçäÇK=píçÑÑÉí=éêáçêáíÉêÉë=ÇÉêÑçê=ä~îí=á=ÇÉååÉ
ë~ããÉåÜ‹åÖK

píçÑÑÉí=Éê=ëâ›ååÉí=~í=Ü~îÉ=Éå=ÉâëíêÉã=ä~î=î~åÇçéä›ëÉäáÖÜÉÇK=ÕâçíçâëáÅáíÉíÉå
â~å=áââÉ=îìêÇÉêÉë=ãÉÇ=np^o=Ñçê=Éí=ëíçÑ=ãÉÇ=ë™=Ü›à=äçÖ=hçï=ãÉÇ=Ä~êÉ=åçJ
ÖÉåäìåÇÉ=ëáââÉêÜÉÇK=jçÇÉääÉåë=ÄÉêÉÖåáåÖÉê=~åíóÇÉê=ÇçÖ=î‹êÇáÉêI=ÇÉê=Éê=Ü›àÉêÉ
ÉåÇ=î~åÇçéä›ëÉäáÖÜÉÇÉåK



NMP



NMQ

_áä~Ö=`W=a~í~=Ñê~=ë›ÖåáåÖ=á=epa_

aáÄìíóäéÜíÜ~ä~í

aáÄóíÜóäéÜíÜ~ä~í=Ü~ê=`^pJåêK=UQJTQJOK=píçÑÑÉí=~åîÉåÇÉë=éêáã‹êí=ëçã=Ää›ÇJ
Ö›êÉê=á=éä~ëíéêçÇìâíÉêK

píçÑÑÉí=Ü~ê=Éå=ãçäî‹Öí=é™=OTUKPRI=Éí=ëãÉäíÉéìåâí=é™=ÓPR⁄`=çÖ=Éí=âçÖÉéìåâí
é™=PQM⁄`K

píçÑÑÉí=Éê=äÉí=çéä›ëÉäáÖí=á=çêÖ~åáëâÉ=çéä›ëåáåÖëãáÇäÉê=E_ìÇ~î~êá=pI=NVVSF=çÖ=á
çäáÉéêçÇìâíÉê=EiÉÑ~ìñ=oI=NVSUFK=léä›ëÉäáÖÜÉÇ=á=î~åÇ=Éê=~åÖáîÉí=~Ñ=iÉÑ~ìñ=íáä
NM=ãÖLäáíÉê=îÉÇ=PM⁄`=çÖ=~Ñ=rpbm^=íáä=NP=ãÖ=LäáíÉê=îÉÇ=OR⁄`K

píçÑÑÉí=Ü~ê=Éí=Ç~ãéíêóâ=é™=O=ñ=NMÓR=ãã=eÖ=EOT=ãm~F=îÉÇ=OR°`=Eaçåçî~å
pcI=NVVSF=eÉåêó=âçåëí~åí=Éê=~åÑ›êí=íáä=QIR=ñ=NM=ÓS=~íã=G=ãPLãçä=Eoçó=toI
NVVQFK=aÉííÉ=ÄÉíóÇÉêI=~í=Éå=îáë=ÑçêÇ~ãéåáåÖ=îáä=ëâÉK=f=äìÑí=Éê=Ü~äîÉêáåÖëíáÇÉå
çãâêáåÖ=QO=Ç~ÖÉ=Eepa_FK

f=î~åÇ=Éê=Ü~äîÉêáåÖëíáÇÉå=çéäóëí=íáä=Ñê~=NQ=íáä=NOR=Ç~ÖÉ=Eepa_FK=kÉÇÄêóÇåáåÖ
~åí~ÖÉë=Ä™ÇÉ=~í=ëâÉ=ìåÇÉê=~ÉêçÄÉ=çÖ=~å~ÉêçÄÉ=ÑçêÜçäÇK

cçê=ëíçÑÑÉí=Éê=~åÖáîÉí=Éå=äçÖ=hçïZ=QKV=Ee~åëÅÜ=`=Éí=~äI=NVVRFK=båÇîáÇÉêÉ=Ü~ê
ëíçÑÑÉí=Éå=_`c=é™=ãÉääÉã=NO=íáä=NNT=EÉëíáãÉêÉíI=epa_FK

lîÉåëí™ÉåÇÉ=Ç~í~=îáëÉêI=~í=ëíçÑÑÉí=~äÉåÉ=é™=Ä~ÖÖêìåÇ=~Ñ=ëáåÉ=ÑóëáâÉ=çÖ=âÉãáëâÉ
ÉÖÉåëâ~ÄÉê=áââÉ=Éê=îÉäÉÖåÉí=ëçã=ëéçêëíçÑI=Ç~=î~åÇçéä›ëÉäáÖÜÉÇÉå=Éê=Ñçê=ëíçêI
çÖ=~í=åÉÇÄêóÇåáåÖÉå=Éê=Ñçê=ÜìêíáÖK

NJÇÉÅÉå

píçÑÑÉí=NJÇÉÅÉå=~åîÉåÇÉë=íáä=ÑêÉãëíáääáåÖ=~Ñ=é~êÑìãÉêI=ëã~ÖëëíçÑÑÉêI=Ñ~êã~ÅÉìJ
íáëâÉ=éêçÇìâíÉêI=Ñ~êîÉëíçÑÑÉêI=çäáÉê=çÖ=~åÇÉíK

píçÑÑÉí=NJÇÉÅÉå=Ü~ê=`^pJåêK=UTOJMRJVK=píçÑÑÉí=Éê=Éå=Ñ~êîÉä›ë=î‹ëâÉ=ãÉÇ=ãçäJ
î‹Öí=é™=NQMIOTI=Éí=ëãÉäíÉéìåâí=é™=ÓSSIP°`=çÖ=Éí=âçÖÉéìåâí=é™=NTMIRS°`=îÉÇ
TSM=ãã=eÖ=EiáÇÉI=aKoK=NVVUF=çÖ=Éå=ã~ëëÉÑóäÇÉ=é™=MKTQMU=îÉÇ=OM⁄`=EiáÇÉI
aKoKI=NVVUFK

píçÑÑÉí=Ü~ê=Éå=ä~î=çéä›ëÉäáÖÜÉÇ=á=î~åÇK=aÉå=Éê=ÄÉëíÉãí=íáä=MINNR=ãÖLä=îÉÇ=OR°`
EpÜ~ï=adNVUVF=çÖ=Éí=Ç~ãéíêóâ=é™=NIST=ãã=eÖ=EOOM=m~F=îÉÇ=OR°`
Ea~ìÄÉêí=qKbKÉí=~äKI=NVUVFK

cçê=ëíçÑÑÉí=Éê=~åÖáîÉíI=~í=äçÖ=hçï=Z=RITM=E^ãÉêáÅ~å=mÉíêçäÉìã=fåëíáíìíÉI
NVVQFI=Éå=ÉëíáãÉêÉí=hçÅ=é™=NTOM=çÖ=_`c=é™=QUUK=eÉåêóë=âçåëí~åí=Éê=~åÖáîÉí
íáä=OISU=~íã=ãPLãçäK

lîÉåëí™ÉåÇÉ=Ç~í~=áåÇáâÉêÉêI=~í=ëíçÑÑÉí=éêáã‹êí=îáä=ÑáåÇÉë=é™=Ç~ãéÑçêãI=çÖ=~í
ÇÉí=ÇÉêÑçê=áââÉ=îáä=î‹êÉ=ÉÖåÉí=ëçã=ëéçêëíçÑK



NMR

OJ~ãáåç~åíÜê~èìáåçå

píçÑÑÉí=OJ~ãáåç~åíÜê~èìáåçå=Ü~ê=`^pJåìããÉê=NNTJTVJP=çÖ=bfkb`p=OMQJ
OMUJQK=píçÑÑÉí=~åîÉåÇÉë=ëçã=ìÇÖ~åÖëéìåâí=Ñçê=ÑêÉãëíáääáåÖ=~Ñ=Éå=ê‹ââÉ=Ñ~êîÉJ
ëíçÑÑÉê=çÖ=Ñ~êã~ÅÉìíáëâÉ=éêçÇìâíÉêK

píçÑÑÉí=Ü~ê=Éå=ãçäî‹Öí=é™=OOPIO=ÖLãçä=çÖ=Éí=ëãÉäíÉéìåâí=é™=PMO°`=EiÉïáëI
oKgI=NVVPFK

píçÑÑÉí=Éê=çéä›ëÉäáÖí=á=~äâçÜçäÉê=çÖ=Éå=ê‹ââÉ=~åÇêÉ=ÜóÇêçÅ~êÄçåÉêK=léä›ëÉäáÖJ
ÜÉÇÉå=á=î~åÇ=Éê=ÄÉëíÉãí=íáä=MKNS=ãÖLä=îÉÇ=OR°`=çÖ=Éí=Ç~ãéíêóâ=é™=RIM=ñ=NMJNN

ãã=eÖ=îÉÇ=OR°`=EpÜáãáòì=q=Éí=~äKI=NVUTFK=hçÖÉéìåâíÉí=Éê=ÇÉê=áââÉ=ÑìåÇÉí
çéäóëåáåÖÉê=çãI=ãÉå=ÇÉê=ÑáåÇÉë=çéäóëåáåÖÉê=Ñê~=pÜáãáòì=çã=~í=ëíçÑÑÉí=ëìÄäáJ
ãÉêÉêI=ÇçÖ=ìÇÉå=~åÖáîÉäëÉ=~Ñ=îÉÇ=ÜîáäâÉå=íÉãéÉê~íìêI=ÇÉííÉ=ëâÉêK

píçÑÑÉí=Ü~ê=Éå=äçÖ=hçï=é™=PIP=E`ÜÉãáÅ~äë=fåëéÉÅíáçå=~åÇ=qÉëíáåÖ=fåëíáíìíÉI
NVVOFK=eÉåêóë=âçåëí~åí=Éê=ÄÉëíÉãí=íáä=VIO=ñ=NMJNN=~íãJ=ãPLãçä=çÖ=_`c=Éê=ÄÉJ
ëíÉãí=íáä=~í=äáÖÖÉ=ãÉääÉã=NU=çÖ=QSK

m™=Ä~ëáë=~Ñ=ÇÉ=çîÉåëí™ÉåÇÉ=Ç~í~=îáä=ÇÉí=~åí~ÖÉëI=~í=ëíçÑÑÉí=áââÉ=ÑçêÇ~ãéÉêI=~í
ÇÉí=îáä=ÄáåÇÉë=íáä=çéä›ëí=ëíçÑ=çÖ=ëÉÇáãÉåí=á=î~åÇI=çÖ=~í=çéÜçÄåáåÖÉå=á=î~åÇäÉJ
îÉåÇÉ=çêÖ~åáëãÉê=îáä=î‹êÉ=êÉä~íáî=ä~îK=píçÑÑÉí=Éê=êÉä~íáîí=ëí~ÄáäíK=qÉëí=îáëÉê=Éå
ÄáçäçÖáëâ=åÉÇÄêóÇåáåÖ=é™=QB=çîÉê=Q=ìÖÉê=E`ÜÉãáÅ~äë=fåëéÉÅíáçå=~åÇ=qÉëíáåÖ
fåëíáíìíÉI=NVVOFK

píçÑÉí=îáä=ë™äÉÇÉë=é™=Ä~ÖÖêìåÇ=~Ñ=ëáåÉ=ÑóëáëâÉ=çÖ=âÉãáëâÉ=ÉÖÉåëâ~ÄÉê=î‹êÉ=îÉäJ
ÉÖåÉí=ëçã=ëéçêëíçÑK

OJÉíÜóäÜÉñ~åëóêÉ

píçÑÑÉí=ÉíÜóäJÜÉñ~åëóêÉ=ÄêìÖÉë=á=Éå=ê‹ââÉ=ã~äáåÖÉê=çÖ=ëçã=ãÉääÉãéêçÇìâí=Ñçê
ÑêÉãëíáääáåÖ=~Ñ=Éå=ê‹ââÉ=âÉãáëâÉ=éêçÇìâíÉêK

píçÑÑÉíë=`^pJåêK=Éê=NQVJRTJR=çÖ=ÇÉí=Ü~ê=Éå=ãçäî‹Öí=é™=NQQIOO=ÖLãçäK

píçÑÑÉí=Ü~ê=Éí=âçÖÉéìåâí=é™=OOU°`=EiáÇÉI=aKoKI=NVVRF=ãÉå=áåÖÉå=~åÖáîÉäëÉ=~Ñ
ëãÉäíÉéìåâíK

píçÑÑÉí=Éê=çéä›ëÉäáÖí=á=çêÖ~åáëâÉ=ÑçêÄáåÇÉäëÉêK=f=î~åÇ=Éê=çéä›ëÉäáÖÜÉÇÉå=ÄÉëíÉãí
íáä=NIQ=ÖLä=îÉÇ=OR°`=E^ëÜÑçêÇI=oKaKI=NVVQF=çÖ=ãÉÇ=Éí=Ç~ãéíêóâ=é™=MIMP=ãã
eÖ=îÉÇ=OM°`=EcäáÅâI=bKtKI=NVVNFK

eîáë=ëíçÑÑÉí=âçããÉê=á=àçêÇI=Éê=ÇÉí=ÑçêîÉåíÉí=~í=Ü~îÉ=Éå=ä~î=ãçÄáäáíÉí=Ä~ëÉêÉí=é™
Éå=ÉëíáãÉêÉí=hçÅ=é™=SRMK=aÉí=ÑçêîÉåíÉëI=~í=ëíçÑÑÉí=îáä=ÑçêÇ~ãéÉ=Ñê~=ÑìÖíáÖ=àçêÇ
Ä~ëÉêÉí=é™=Éå=ÉëíáãÉêÉí=eÉåêóë=âçåëí~åí=é™=OIV=ñ=NMJS=~íã=ãPLãçäK=cçêÇ~ãéJ
åáåÖ=Ñê~=í›ê=àçêÇ=Éê=áââÉ=ÑçêîÉåíÉí=é™=ÖêìåÇ=~Ñ=ëíçÑÑÉíë=ä~îÉ=Ç~ãéíêóâ=Eepa_FK

aÉí=ÑçêîÉåíÉëI=~í=ëíçÑÑÉí=îáä=åÉÇÄêóÇÉë=á=àçêÇI=Ä™ÇÉ=ìåÇÉê=~ÉêçÄÉ=çÖ=~å~ÉêçÄÉ
ÑçêÜçäÇ=Ev~é=jdp=Éí=~äKX=NVVO=çÖ=cê~åÅáë=^gI=NVUOF=á=ä›ÄÉí=~Ñ=åçÖäÉ=Ç~ÖÉK

a~=ëíçÑÑÉí=ë™äÉÇÉë=áââÉ=Éê=ëí~ÄáäíI=â~å=ÇÉí=áââÉ=~åîÉåÇÉë=ëçã=ëéçêëíçÑK



NMS

_áä~Ö=aW=a~í~=Ñê~=ë›ÖåáåÖ=á=_ÉáäëíáÉå

m~ê~ÄÉåÉê=Éê=ÉëíêÉ=~Ñ=QJÜóÇêçñóJÄÉåòçëóêÉK=aÉê=ÑáåÇÉë=Q=~äãáåÇÉäáÖÉ=ÑçêÄáåJ
ÇÉäëÉê=~Ñ=ÉëíÉêíóéÉåW=ãÉíÜóäJI=ÉíÜóäJI=éêçéóä=çÖ=ÄìíóäJÜóÇêçñóJÄÉåòçëóëêÉK

f=åÉÇÉåëí™ÉåÇÉ=ëâÉã~=Éê=ÇÉ=î‹ëÉåíäáÖëíÉ=ÑóëáëâÉ=çÖ=âÉãáëâÉ=Ç~í~=îáëíK

q~ÄÉä=aNW=cóëáëâLâÉãáëâÉ=Ç~í~=Ñçê=é~ê~ÄÉåÉê

jÉíÜóäJÜóÇêçñóJ
ÄÉåòçëóêÉ

bíÜóäJÜóÇêçñóJ
ÄÉåòçëóêÉ

mêçéóäJÜóÇêçñóJ
ÄÉåòçëóêÉ

_ìíóäJÜóÇêçñóJ
ÄÉåòçëóêÉ

`^pJåêK VVJTSJP NOMJQTJU VQJNPJP VQJOSJU
jçäî‹Öí=xÖLãçäz NRO NSS NUM NVQ
hçÖÉéìåâí OTR OVU OUR PMM
pãÉäíÉéìåâí NPN NNT VT SUIR
s~åÇçéä›ëÉäáÖÜÉÇ PMMM=ãÖLäáíÉê UUR=ãÖLäáíÉê QSP=ãÖLäáíÉê OMT=ãÖLäáíÉê
içÖ=hlt NIVS OIQT PIMQ PIRT
içÖ=hl` OINM OKPS OKSP OKVM

a~í~=Éê=ÜÉåíÉí=Ñê~=ë›ÖåáåÖ=á=epa_K
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ãÖLãP=E^íJîÉàäÉÇåáåÖÉåFI=ÑçêîÉåíÉë=ÇÉ=å‹îåíÉ=ëâ~ÇÉê=áââÉK

aÉí=~åí~ÖÉëI=~í=Å~éêçä~Åí~ã=áââÉ=Éê=âê‹ÑíÑêÉãâ~äÇÉåÇÉI=Ç~=áåÖÉå=íÉëí=Ü~ê=îáëí
âê‹ÑíÑêÉãâ~äÇÉåÇÉ=ÉÑÑÉâíÉê=Ef^o`FK

jáäà›ã‹ëëáÖÉ=ÉÖÉåëâ~ÄÉê

píçÑÑÉíë=ÑçêîÉåíÉë=~í=Ü~îÉ=ä~î=~âìí=›âçíçâëáÅáíÉíK=`~éêçä~Åí~ã=Ü~ê=Éå=VS=íáãÉêë
i`

RM
=î‹êÇá=Ñçê=Ñáëâ=é™=NQRM=ãÖLä=Ebm^FK

`~éêçä~Åí~ã=Ü~ê=Éå=äçÖ=hçï=î‹êÇá=é™=MINO=Efr`ifa=OMMMFI=çÖ=ëíçÑÑÉí=îìêÇÉJ
êÉë=ÇÉêÑçê=ëçã=î‹êÉåÇÉ=áââÉ=éçíÉåíáÉäí=Äáç~ââìãìäÉêÄ~êíK



NNM
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