
iMMTPQV== = aÉìíëÅÜ=N

 __i=_`vb=^Ö~ê= =

iMMTPQV=√=oÉîK=MU=√=g~åì~ê=OMNN=

j^ppk^ejbk=wro=nr^ifqûqphlkqoliib=

f= bfkc§eorkd=
_`vb=^Ö~ê=E_`vbJ^Ö~ê=E_`vb=Z=_ìÑÑÉêÉÇ=`Ü~êÅç~ä=vÉ~ëí=bñíê~ÅíX=ÖÉéìÑÑÉêíÉê=eçäòâçÜäÉJeÉÑÉÉñíê~âíF=
ÇáÉåí=òìê=fëçäáÉêìåÖ=ìåÇ=hìäíáîáÉêìåÖ=ÇÉê=iÉÖáçåÉää~JpéÉòáÉëK=

ff= ibfpqrkdpmo§crkd=
= NK= oÉéê®ëÉåí~íáîÉ=mêçÄÉå=ãáí=ÇÉå=å~ÅÜëíÉÜÉåÇ=~ìÑÖÉÑΩÜêíÉå=hìäíìêÉå=áåçâìäáÉêÉåK=

~K= gÉÇÉê=mä~ííÉ=MIN=ãi=ÉáåÉê=hìäíìê=ãáí=PM=Äáë=PMM=h_bLMIN=ãi=ÜáåòìÑΩÖÉå=ìåÇ=òìê=fåçâìä~íáçå=
ãáí=ÉáåÉã=ëíÉêáäÉå=dä~ëîÉêíÉáäÉê=~ìëëíêÉáÅÜÉåK=

ÄK= mä~ííÉå=ÄÉá=PR=œ=O=ø`=~ÉêçÄ=áåâìÄáÉêÉåK=
ÅK= gÉïÉáäë=mä~ííÉå=ÉáåÉê=òìîçê=ÖÉíÉëíÉíÉå=`Ü~êÖÉ=ãáí=_`vb=^Ö~ê=ìåÇ=qêóéíáÅ~ëÉJpçà~~Ö~ê=ãáí=

R=B=pÅÜ~ÑÄäìí=~äë=éçëáíáîÉ=ÄòïK=åÉÖ~íáîÉ=t~ÅÜëíìãëâçåíêçääÉå=ãáííÉëíÉåK=
= OK= aáÉ=mä~ííÉå=å~ÅÜ=NU=Äáë=OQ=Ü=ìåÇ=QU=Äáë=TO=Ü=~ìÑ=t~ÅÜëíìãI=máÖãÉåíáÉêìåÖ=ìåÇ=cäìçêÉëòÉåò=

ìåíÉêëìÅÜÉåK=
= PK= wì=Éêï~êíÉåÇÉ=bêÖÉÄåáëëÉ=

`ipfJhçåíêçääçêÖ~åáëãÉå=E^q``Jpí®ããÉF=

GiÉÖáçåÉää~=
éåÉìãçéÜáä~=
EPPNROF=

t~ÅÜëíìã=å~ÅÜ=TO=ÜGGX=hçäçåáÉå=ëáåÇ=ïÉá≈JÖê~ìI=Öê~ì=Äáë=Ää~ìÖê~ìK=

GcäìçêáÄ~ÅíÉê=
EiÉÖáçåÉää~F=ÄçòÉã~å~É=
EPPONTF=

t~ÅÜëíìã=å~ÅÜ=TO=ÜX=hçäçåáÉå=ëáåÇ=ïÉá≈JÖê~ìI=Öê~ì=Äáë=Ää~ìÖê~ìI=Ää~ìJ
ïÉá≈É=cäìçêÉëòÉåò=ìåíÉê=ä~åÖïÉääáÖÉã=rsJiáÅÜíK=

q~íäçÅâá~==
EiÉÖáçåÉää~F=ãáÅÇ~ÇÉá=
PPOMQ==

Wachstum nach 72 h=

tÉáíÉêÉê=îÉêïÉåÇÉíÉê=pí~ãã=
cäìçêáÄ~ÅíÉê=
EiÉÖáçåÉää~F=ÇìãçÑÑáá=
^q``=PPOTV=

t~ÅÜëíìãX=hçäçåáÉå=ëáåÇ=ïÉá≈JÖê~ìI=Öê~ì=Äáë=Ää~ìÖê~ì=_ä~ìJïÉ∞≈É=
cäìçêÉëòÉåò=åìê=ÇÉê=hçäçåáÉå=ìåíÉê=ä~åÖïÉääáÖÉã=rsJiáÅÜíK=

G== bãéÑçÜäÉåÉê=pí~ãã=ÇÉë=jáâêççêÖ~åáëãìë=ÑΩê=nì~äáí®íëëáÅÜÉêìåÖ=ÇìêÅÜ=ÇÉå=^åïÉåÇÉêK==
GG=aÉê=`ipfJpí~åÇ~êÇ=jOOJ^P=ÄÉëÅÜêÉáÄí=òìÇÉã=łÖÉäÄJÖêΩåÉ=cäìçêÉëòÉåò=ìåíÉê=ä~åÖïÉääáÖÉã=rsJiáÅÜíK“==q~íë®ÅÜäáÅÜ=ÑäìçêÉëòáÉêí=ÇáÉëÉ=péÉòáÉë=åáÅÜíKNIO==

aÉã=`ipfJpìÄâçãáíÉÉ=ïìêÇÉ=ÇáÉëÉ=aáëâêÉé~åò=ãáíÖÉíÉáäíK=

efktbfpW=dÉã®≈=`ipf=jOOJ^P=ïáêÇ=~ìëÇêΩÅâäáÅÜ=ÉãéÑçÜäÉåI=Ç~ëë=ÇÉê=^åïÉåÇÉê=
nì~äáí®íëâçåíêçääíÉëíë=ÑΩê=jÉÇáÉå=ÇìêÅÜÑΩÜêíI=ÇáÉ=âÉáåÉã=hçåíêçääíÉëí=ìåíÉêäáÉÖÉå=ìåÇ=ÑΩê=
~åëéêìÅÜëîçääÉ=lêÖ~åáëãÉå=ïáÉ=ÄÉáëéáÉäëïÉáëÉ=iÉÖáçåÉää~=ëéK=îÉêïÉåÇÉí=ïÉêÇÉåK=

fff= wrpûqwif`eb=nr^ifqûqphlkqoliib=
NK= aáÉ=^Ö~êéä~ííÉåI=ïáÉ=ìåíÉê=łe~äíÄ~êâÉáí=ÇÉë=mêçÇìâíë“=ÄÉëÅÜêáÉÄÉåI=ÄÉÖìí~ÅÜíÉåK=
OK= aáÉ=êÉéê®ëÉåí~íáîÉå=mä~ííÉå=~ìÑ=ëáÅÜíÄ~êÉ=_ÉëÅÜ®ÇáÖìåÖÉå=éêΩÑÉåI=ÇìêÅÜ=ÇáÉ=áÜêÉ=sÉêïÉåÇìåÖ=

ÄÉÉáåíê®ÅÜíáÖí=ïÉêÇÉå=â∏ååíÉK=
PK= aÉå=éeJtÉêí=ãáí=ÇÉã=mçíÉåíáçãÉíÉê=ÄÉá=o~ìãíÉãéÉê~íìê=Ç~ê~ìÑ=ΩÄÉêéêΩÑÉåI=çÄ=Éáå=_ÉêÉáÅÜ=

îçå=SIV=œ=MIO=ÉáåÖÉÜ~äíÉå=ïáêÇK=
QK= aáÉ=cÉëíáÖâÉáí=ÇÉê=^Ö~êéä~ííÉå=ï®ÜêÉåÇ=ÇÉê=fåçâìä~íáçå=ÄÉ~ÅÜíÉåK=
RK= råÄÉáãéÑíÉ=êÉéê®ëÉåí~íáîÉ=mä~ííÉå=TO=Ü=ÄÉá=PR=œ=O=ø`=áåâìÄáÉêÉå=ìåÇ=~ìÑ=ãáâêçÄáÉääÉ=

hçåí~ãáå~íáçå=ìåíÉêëìÅÜÉåK=

molarhqfkcloj^qflkbk=

fs= sbotbkarkdpwtb`h=
_ìÑÑÉêÉÇ=`Ü~êÅç~ä=vÉ~ëí=bñíê~Åí=E_`vbF=^Ö~ê=E_`vb=^Ö~êF=ÇáÉåí=òìê=éêáã®êÉå=fëçäáÉêìåÖ=ìåÇ=
hìäíáîáÉêìåÖ=îçå=iÉÖáçåÉää~=éåÉìãçéÜáä~=ìåÇ=~åÇÉêÉå=iÉÖáçåÉää~JpéÉòáÉë=~ìë=rãÖÉÄìåÖëéêçÄÉå=
ìåÇ=âäáåáëÅÜÉå=mêçÄÉåK=

s= wrp^jjbkc^pprkd=rka=bohiûorkd=
_`vb=^Ö~ê=Ä~ëáÉêí=~ìÑ=bÇÉäëíÉáåë=jçÇáÑáòáÉêìåÖ=ÇÉê=òìîçê=ÄÉëÅÜêáÉÄÉåÉå=jÉÇáÉåK=NVTV=ÄÉëÅÜêáÉÄÉå=
cÉÉäó=Éí=~äK=eçäòâçÜäÉJeÉÑÉÉñíê~âíJ^Ö~ê=E`Ü~êÅç~ä=vÉ~ëí=bñíê~ÅíX=`vbF=~äë=jçÇáÑáâ~íáçå=ÉáåÉë=
ÄÉëíÉÜÉåÇÉå=jÉÇáìãëI=cJdJ^Ö~êKNIO=páÉ=ÉêëÉíòíÉå=ÇáÉ=pí®êâÉ=áå=cJdJ^Ö~ê=ÇìêÅÜ=^âíáîâçÜäÉ=ìåÇ=
eÉÑÉÉñíê~âí=ÇìêÅÜ=`~ëÉáåÜóÇêçäóë~íI=ï~ë=òì=ÉáåÉê=ÄÉëëÉêÉå=fëçäáÉêìåÖ=îçå=iK=éåÉìãçéÜáä~=ÑΩÜêíÉK=



iMMTPQV== = aÉìíëÅÜ=O

NVUM=ÄÉêáÅÜíÉíÉ=m~ëÅìääÉI=Ç~ëë=`vbJ^Ö~ê=ÇìêÅÜ=mìÑÑÉêìåÖ=ÇÉë=jÉÇáìãë=ãáí=ÇÉã=^`bpJmìÑÑÉê=
îÉêÄÉëëÉêí=ïÉêÇÉå=âçååíÉKP=báå=g~Üê=ëé®íÉê=âçååíÉ=bÇÉäëíÉáå=ÇáÉ=bãéÑáåÇäáÅÜâÉáí=ÇÉë=jÉÇáìãë=òìê=ÇÉå=
wìë~íò=îçå=~äéÜ~JhÉíçÖäìí~ê~í=E_`vb=^Ö~êF=åçÅÜ=ïÉáíÉê=îÉêÄÉëëÉêåKQ=

sf= sboc^eobkpdorkai^dbk=
_`vb=^Ö~ê=áëí=Éáå=~åÖÉêÉáÅÜÉêíÉë=jÉÇáìã=òìê=fëçäáÉêìåÖ=ìåÇ=hìäíáîáÉêìåÖ=ÇÉê=iÉÖáçåÉää~JpéÉòáÉëK=
eÉÑÉÉñíê~âí=äáÉÑÉêí=Ç~ë=òìê=t~ÅÜëíìãëÑ∏êÇÉêìåÖ=ïáÅÜíáÖÉ=mêçíÉáå=ìåÇ=~åÇÉêÉ=k®ÜêëíçÑÑÉK=iJ`óëíÉáåI=
ÉáåÉ=ÉëëÉåòáÉääÉ=^ãáåçë®ìêÉI=ìåÇ=ä∏ëäáÅÜÉë=báëÉåéóêçéÜçëéÜ~íI=Éáå=báëÉåòìë~íòI=ëáåÇ=òìê=bêÑΩääìåÖ=
ÄÉëíáããíÉê=Éêå®ÜêìåÖëëéÉòáÑáëÅÜÉê=_ÉÇΩêÑåáëëÉ=ÇÉê=iÉÖáçåÉää~JpéÉòáÉë=áåíÉÖêáÉêíK=^äéÜ~JhÉíçÖäìí~ê~í=
ïáêÇ=òìê=t~ÅÜëíìãëëíáãìäáÉêìåÖ=ÜáåòìÖÉÑΩÖíK=^âíáîâçÜäÉ=ï~åÇÉäí=t~ëëÉêëíçÑÑéÉêçñáÇI=Éáå=
píçÑÑïÉÅÜëÉäéêçÇìâíI=Ç~ë=ÑΩê=ÇáÉ=iÉÖáçåÉää~JpéÉòáÉë=íçñáëÅÜ=áëíI=ìã=ìåÇ=â~åå=òìÇÉã=hçÜäÉåÇáçñáÇ=
ÄáåÇÉå=ìåÇ=ÇáÉ=lÄÉêÑä®ÅÜÉåëé~ååìåÖ=îÉê®åÇÉêåK=^`bpJmìÑÑÉê=ïáêÇ=òìã=bêÜ~äí=ÇÉë=âçêêÉâíÉå=éeJ
tÉêíÉë=ÑΩê=Éáå=çéíáã~äÉë=t~ÅÜëíìã=òìÖÉëÉíòíK=

sff= ob^dbkwfbk=
_`vb=^Ö~ê=
råÖÉÑ®ÜêÉ=wìë~ããÉåëÉíòìåÖG=éêç=i=ÇÉëíáääáÉêíÉã=t~ëëÉê=
eÉÑÉÉñíê~âí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NMIM= Ö=
iJ`óëíÉáåJe`ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK MIQ= Ö=
báëÉå=EfffFJmóêçéÜçëéÜ~íKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK MIOR=Ö=
^`bp=mìÑÑÉê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NMIM= Ö=
^âíáîâçÜäÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OIM= Ö=
^äéÜ~JhÉíçÖäìí~ê~íKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NIM= Ö=
^Ö~ê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NRIM= Ö=
Gk~ÅÜ=_ÉÇ~êÑ=~ÄÖÉëíáããí=ìåÇLçÇÉê=ÉêÖ®åòí=~ìÑ=ÇáÉ=ÖÉÑçêÇÉêíÉå=qÉëíâêáíÉêáÉåK=

t~êåìåÖÉå=ìåÇ=sçêëáÅÜíëã~≈å~ÜãÉå=
fåJîáíêçJaá~ÖåçëíáâìãK=

tÉåå=ΩÄÉêã®≈áÖÉ=cÉìÅÜíáÖâÉáí=îçêÜ~åÇÉå=áëíI=Ç~ë=råíÉêíÉáä=ìãÇêÉÜÉåI=îÉêëÉíòí=~ìÑ=ÇÉå=aÉÅâÉä=äÉÖÉå=
ìåÇ=áå=ÇÉê=iìÑí=íêçÅâåÉå=ä~ëëÉåI=ìã=òì=îÉêÜáåÇÉêåI=Ç~ëë=ï®ÜêÉåÇ=ÇÉê=fåâìÄ~íáçå=ÉáåÉ=^ÄÇáÅÜíìåÖ=
òïáëÅÜÉå=ÇÉã=aÉÅâÉä=ìåÇ=ÇÉã=råíÉêíÉáä=ÉåíëíÉÜíK=

häáåáëÅÜÉ=mêçÄÉå=â∏ååÉå=é~íÜçÖÉåÉ=jáâêççêÖ~åáëãÉåI=ïáÉ=òK_K=eÉé~íáíáëJsáêÉå=ìåÇ=efsI=ÉåíÜ~äíÉåK=
_Éáã=rãÖ~åÖ=ãáí=~ääÉå=ãáí=_äìí=çÇÉê=~åÇÉêÉå=h∏êéÉêÑäΩëëáÖâÉáíÉå=âçåí~ãáåáÉêíÉå=^êíáâÉäå=ëáåÇ=ÇáÉ=
ł^ääÖÉãÉáåÉå=sçêëáÅÜíëã~≈å~ÜãÉå“RJU=ëçïáÉ=ÇáÉ=ÉáåëÅÜä®ÖáÖÉå=fåëíáíìíáçåëêáÅÜíäáåáÉå=òì=ÄÉ~ÅÜíÉåK=
dÉÄê~ìÅÜëÑÉêíáÖÉ=^Ö~êéä~ííÉåI=mêçÄÉåÄÉÜ®äíÉê=ìåÇ=ëçåëíáÖÉ=âçåí~ãáåáÉêíÉ=j~íÉêá~äáÉå=å~ÅÜ=ÇÉê=
sÉêïÉåÇìåÖ=áã=^ìíçâä~îÉå=ëíÉêáäáëáÉêÉå=ìåÇ=Éêëí=Ç~åå=ÉåíëçêÖÉåK=

^ìÑÄÉï~ÜêìåÖ=
^Ö~êéä~ííÉå=å~ÅÜ=bêÜ~äí=ÄÉá=O=Ó=U=ø`=áã=aìåâÉäå=~ìÑÄÉï~ÜêÉåK=káÅÜí=ÉáåÑêáÉêÉå=çÇÉê=§ÄÉêÜáíòÉåK=bêëí=
ìåãáííÉäÄ~ê=îçê=dÉÄê~ìÅÜ=∏ÑÑåÉåK=sçê=iáÅÜíÉáåïáêâìåÖ=ëÅÜΩíòÉåK=dÉÄê~ìÅÜëÑÉêíáÖÉ=mä~ííÉåI=ÇáÉ=Äáë=òìê=
sÉêïÉåÇìåÖ=áå=ÇÉê=lêáÖáå~äîÉêé~ÅâìåÖ=ÄÉá=O=Ó=U=ø`=~ìÑÄÉï~Üêí=ïìêÇÉåI=â∏ååÉå=Äáë=òìã=
sÉêÑ~ääëÇ~íìã=áåçâìäáÉêí=ìåÇ=ÑΩê=ÇáÉ=ÉãéÑçÜäÉåÉ=fåâìÄ~íáçåëÇ~ìÉê=áåâìÄáÉêí=ïÉêÇÉåK=jÉÇáìã=îçê=
ÇÉê=fåçâìä~íáçå=o~ìãíÉãéÉê~íìê=~ååÉÜãÉå=ä~ëëÉåK==

e~äíÄ~êâÉáí=ÇÉë=mêçÇìâíë=
^Ö~êéä~ííÉå=ÄÉá=^åòÉáÅÜÉå=îçå=ãáâêçÄáÉääÉê=hçåí~ãáå~íáçåI=sÉêÑ®êÄìåÖI=^ìëíêçÅâåìåÖ=çÇÉê=
ëçåëíáÖÉå=^åòÉáÅÜÉå=îçå=mêçÇìâíîÉêÑ~ää=åáÅÜí=îÉêïÉåÇÉåK=

sfff=mol_bkbkqk^ejb=rka=Je^kae^_rkd=
wìê=mêçÄÉåÉåíå~ÜãÉ=ïìêÇÉå=ÉáåÉ=sáÉäò~Üä=îçå=^ÄëíêáÅÜíìéÑÉêå=ìåÇ=_ÉÜ®äíÉêå=ÉåíïáÅâÉäíK=aáÉ=
mêçÄÉåÉåíå~ÜãÉ=ëçääíÉ=îçê=ÇÉê=_ÉÜ~åÇäìåÖ=ãáí=^åíáÄáçíáâ~=ÉêÑçäÖÉåK=cΩê=ÉáåÉå=ìãÖÉÜÉåÇÉå=
qê~åëéçêí=òìã=i~Äçê=áëí=òì=ëçêÖÉåK=jÉÜêÉêÉ=^ìÑÄÉï~ÜêìåÖëãÉÇáÉå=çÇÉê=qê~åëéçêíëóëíÉãÉI=ïáÉ=
ÄÉáëéáÉäëïÉáëÉ=ÇáÉ=mêçÄÉåÉåíå~ÜãÉJ=ìåÇ=qê~åëéçêíéêçÇìâíÉ=îçå=__iI=ïÉêÇÉå=ÑΩê=ÇáÉ=sÉêä®åÖÉêìåÖ=
ÇÉê=iÉÄÉåëÇ~ìÉê=îçå=jáâêççêÖ~åáëãÉå=ÉãéÑçÜäÉåI=ïÉåå=ÉáåÉ=ëáÖåáÑáâ~åíÉ=sÉêò∏ÖÉêìåÖ=òïáëÅÜÉå=
båíå~ÜãÉ=ìåÇ=ÉåÇÖΩäíáÖÉê=hìäíáîáÉêìåÖ=òì=Éêï~êíÉå=áëíK=

báåòÉäÜÉáíÉå=òìê=mêçÄÉåÉåíå~ÜãÉ=ìåÇ=JÜ~åÇÜ~ÄìåÖ=ëáåÇ=ÇÉê=ÉáåëÅÜä®ÖáÖÉå=c~ÅÜäáíÉê~íìê=òì=
ÉåíåÉÜãÉåKVINM=

fu= sboc^eobk=
jáíÖÉäáÉÑÉêíÉë=^êÄÉáíëã~íÉêá~ä=
_`vb=^Ö~ê=

_Éå∏íáÖíÉëI=àÉÇçÅÜ=åáÅÜí=ãáíÖÉäáÉÑÉêíÉë=^êÄÉáíëã~íÉêá~ä=
wìë®íòäáÅÜÉ=hìäíìêãÉÇáÉåI=oÉ~ÖÉåòáÉåI=nì~äáí®íëâçåíêçääçêÖ~åáëãÉå=ìåÇ=i~ÄçêÖÉê®íÉ=å~ÅÜ=_ÉÇ~êÑK=
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qÉëíîÉêÑ~ÜêÉå=
^ëÉéíáëÅÜ=îçêÖÉÜÉåK=

aáÉ=^Ö~êÑä®ÅÜÉ=ëçääíÉ=Öä~ííI=ÑÉëí=ìåÇ=ÑÉìÅÜí=ëÉáåI=àÉÇçÅÜ=çÜåÉ=ΩÄÉêëÅÜΩëëáÖÉ=cÉìÅÜíáÖâÉáíK=

aáÉ=mêçÄÉ=å~ÅÜ=ÇÉã=báåíêÉÑÑÉå=áã=i~Äçê=ëÅÜåÉääëíã∏ÖäáÅÜ=âìäíáîáÉêÉåK=wìê=hìäíáîáÉêìåÖ=ÉáåÉê=mêçÄÉ=
îçå=ÉáåÉã=^ìëëíêáÅÜíìéÑÉê=Ç~ë=jÉÇáìã=áåçâìäáÉêÉåI=áåÇÉã=ÇÉê=^ìëëíêáÅÜíìéÑÉê=ΩÄÉê=Éáå=aêáííÉä=ÇÉê=
^Ö~êÑä®ÅÜÉ=ÖÉêçääí=ìåÇ=ÇáÉ=êÉëíäáÅÜÉ=mä~ííÉ=Ç~åå=~ìëÖÉëíêáÅÜÉå=ïáêÇI=ìã=áëçäáÉêíÉ=hçäçåáÉå=òì=
ÉêÜ~äíÉåK=j~íÉêá~äI=Ç~ë=åáÅÜí=îçå=^ìëëíêáÅÜíìéÑÉêå=âìäíáîáÉêí=ïáêÇI=â~åå=ãáí=ÉáåÉê=ëíÉêáäáëáÉêíÉå=
fåçâìä~íáçåë∏ëÉ=~ìÑ=Ç~ë=jÉÇáìã=~ìëÖÉëíêáÅÜÉå=ïÉêÇÉåK=aáÉ=^ìëëíêáÅÜéä~ííÉåãÉíÜçÇÉ=ÇáÉåí=éêáã®ê=
òìê=dÉïáååìåÖ=îçå=áëçäáÉêíÉå=hçäçåáÉå=~ìë=mêçÄÉå=ãáí=jáëÅÜÑäçê~K=

aáÉ=mä~ííÉå=ìãÖÉÇêÉÜí=Eãáí=ÇÉê=^Ö~êëÉáíÉ=å~ÅÜ=çÄÉåF=ãáåÇÉëíÉåë=P=q~ÖÉ=ÄÉá=PR=œ=O=ø`=áåâìÄáÉêÉåK=
t~ÅÜëíìã=ä®ëëí=ëáÅÜ=ΩÄäáÅÜÉêïÉáëÉ=áååÉêÜ~äÄ=îçå=P=Äáë=Q=q~ÖÉå=ÄÉçÄ~ÅÜíÉåI=Éë=â~åå=àÉÇçÅÜ=Äáë=òì=
O=tçÅÜÉå=Ç~ìÉêåK=

nì~äáíäíëëáÅÜÉêìåÖ=ÇìêÅÜ=ÇÉå=^åïÉåÇÉê=
páÉÜÉ=łj~≈å~ÜãÉå=òìê=nì~äáí®íëâçåíêçääÉ“K=

bë=ëáåÇ=ÇáÉ=ÖÉäíÉåÇÉå=ÖÉëÉíòäáÅÜÉå=ìåÇ=ÄÉÜ∏êÇäáÅÜÉå=ìåÇ=ÇáÉ=áå=ÇÉå=^ââêÉÇáíáÉêìåÖëÄÉÇáåÖìåÖÉå=
ÑÉëíÖÉäÉÖíÉå=sçêëÅÜêáÑíÉå=òìê=nì~äáí®íëâçåíêçääÉ=ëçïáÉ=ÇáÉ=ä~ÄçêáåíÉêåÉå=pí~åÇ~êÇîçêÖ~ÄÉå=òìê=
nì~äáí®íëâçåíêçääÉ=òì=ÄÉ~ÅÜíÉåK=_ÉåìíòÉê=ëçääíÉå=ÇáÉ=êÉäÉî~åíÉå=`ipfJaçâìãÉåíÉ=ìåÇ=`if^J
sçêëÅÜêáÑíÉå=ΩÄÉê=ÖÉÉáÖåÉíÉ=qÉëíîÉêÑ~ÜêÉå=òìê=nì~äáí®íëâçåíêçääÉ=ÉáåëÉÜÉåK=

u= bodb_kfppb=
k~ÅÜ=ÜáåêÉáÅÜÉåÇÉê=fåâìÄ~íáçå=ëçääíÉå=ÇáÉ=mä~ííÉå=áå=^ìëëíêáÅÜÄÉêÉáÅÜÉå=áëçäáÉêíÉ=hçäçåáÉå=ìåÇ=áå=
ëí~êâ=áåçâìäáÉêíÉå=_ÉêÉáÅÜÉå=áåÉáå~åÇÉê=ΩÄÉêÖÉÜÉåÇÉë=t~ÅÜëíìã=òÉáÖÉåK=iÉÖáçåÉää~=éåÉìãçéÜáä~=
ÄáäÇÉí=âäÉáåÉ=Äáë=Öêç≈ÉI=Öä~ííÉI=Ñ~êÄäçëÉ=Äáë=Ää~ëëÉI=Ää~ìJÖê~ìÉI=äÉáÅÜí=ãìâçáÇÉ=hçäçåáÉåK=k®ÜÉêÉ=
fåÑçêã~íáçåÉå=ÑáåÇÉå=páÉ=áå=ÇÉê=iáíÉê~íìê=òìê=jçêéÜçäçÖáÉI=ÇÉã=sçêÜ~åÇÉåëÉáå=ìåÇ=ÇÉê=c~êÄÉ=ÇÉê=
cäìçêÉëòÉåò=ìëïK=~åÇÉêÉê=péÉòáÉëKNNINO=

wìê=_Éëí®íáÖìåÖ=ÇÉê=_ÉÑìåÇÉ=ëçääíÉå=ÉáåÉ=dê~ãÑ®êÄìåÖI=ÄáçÅÜÉãáëÅÜÉ=qÉëíë=ëçïáÉ=ëÉêçäçÖáëÅÜÉ=
sÉêÑ~ÜêÉå=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=

uf= sboc^eobkp_bp`eoûkhrkdbk=
jáí=ÇÉê=éêáã®êÉå=mä~ííÉ=â∏ååÉå=ÉáåáÖÉ=aá~ÖåçëÉíÉëíë=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=cΩê=ÄáçÅÜÉãáëÅÜÉ=qÉëíë=
ìåÇ=~åÇÉêÉ=k~ÅÜïÉáëîÉêÑ~ÜêÉå=ïáêÇ=àÉÇçÅÜ=ÇáÉ=sÉêïÉåÇìåÖ=ÉáåÉê=oÉáåâìäíìê=ÉãéÑçÜäÉåK=aÉí~áääáÉêíÉ=
fåÑçêã~íáçåÉå=ìåÇ=ÉãéÑçÜäÉåÉ=sÉêÑ~ÜêÉå=ëáåÇ=ÇÉê=ÉáåëÅÜä®ÖáÖÉå=c~ÅÜäáíÉê~íìê=òì=ÉåíåÉÜãÉåKNNINPINQ=

uff= ibfpqrkdpjbohj^ib=
sçê=ÇÉê=cêÉáÖ~ÄÉ=ïÉêÇÉå=~ääÉ=`Ü~êÖÉå=îçå=_`vb=^Ö~ê=~ìÑ=áÜêÉ=iÉáëíìåÖëãÉêâã~äÉ=ÖÉíÉëíÉíK=
oÉéê®ëÉåí~íáîÉ=mêçÄÉå=ÇÉê=`Ü~êÖÉ=ïÉêÇÉå=ãáí=wÉääëìëéÉåëáçåÉå=îçå=iÉÖáçåÉää~=ÖÉíÉëíÉíI=ÇáÉ=ÇìêÅÜ=
sÉêíÉáäìåÖ=ÇÉê=wÉääëìëéÉåëáçå=ΩÄÉê=ÇáÉ=^Ö~êÑä®ÅÜÉ=áåçâìäáÉêí=ïÉêÇÉåI=ïçÄÉá=ÇáÉ=wÉääëìëéÉåëáçå=òìîçê=
áå=åçêã~äÉê=hçÅÜë~äòä∏ëìåÖ=~ìÑ=PM=Äáë=PMM=h_bLmä~ííÉ=îÉêÇΩååí=ïáêÇK=aáÉ=mä~ííÉå=ïÉêÇÉå=P=q~ÖÉ=ä~åÖ=
ÄÉá=PR=Ó=PT=ø`=áå=ÉáåÉê=~ÉêçÄÉå=^íãçëéÜ®êÉ=áåâìÄáÉêíK=báå=ã®≈áÖÉë=Äáë=ëí~êâÉë=t~ÅÜëíìã=ìåÇ=ÇáÉ=
âçêêÉâíÉ=c~êÄÉ=ÇÉê=hçäçåáÉå=ìåÇ=ÇÉê=cäìçêÉëòÉåò=ìåíÉê=ä~åÖïÉääáÖÉã=rsJiáÅÜí=ä®ëëí=ëáÅÜ=ÄÉçÄ~ÅÜíÉåK=

ufff=ifbcbo_^ob=molarhqb=
_ÉëíKJ=kêK= _ÉëÅÜêÉáÄìåÖ=
OONUMU= __i=_`vb=^Ö~êI=m~ÅâìåÖ=ãáí=NM=mä~ííÉå=
ONRNMO= __i=_`vb=^Ö~êI=h~êíçå=ãáí=NMM=mä~ííÉå=

ufs=ifqbo^qro=
= NK= cÉÉäÉóI=gK`KI=oKgK=dáÄëçåI=dKtK=dçêã~åI=kK`K=i~åÖÑçêÇI=gKhK=o~ëÜÉÉÇI=aK`K=j~ÅâÉäI=~åÇ=tK_K=_~áåÉK=NVTVK=`Ü~êÅç~äJóÉ~ëí=Éñíê~Åí=

~Ö~êW=éêáã~êó=áëçä~íáçå=ãÉÇáìã=Ñçê=iÉÖáçåÉää~=éåÉìãçéÜáä~K=gK=`äáåK=jáÅêçÄáçäK=NMWQPTJQQNK=
= OK= cÉÉäÉóI=gK`KI=dKtK=dçêã~åI=oKbK=tÉ~îÉêI=aK`K=j~ÅâÉäI=~åÇ=eKtK=pãáíÜK=NVTUK=mêáã~êó=áëçä~íáçå=ãÉÇá~=Ñçê=iÉÖáçåå~áêÉëÛ=ÇáëÉ~ëÉ=

Ä~ÅíÉêáìãK=gK=`äáåK=jáÅêçÄáçäK=UWPOMJPORK=
= PK= m~ëÅìääÉI=^KtKI=gK`K=cÉÉäÉóI=oKgK=dáÄëçåI=iKdK=`çêÇÉëI=oKiK=jóÉêçïáíòI=`KjK=m~ííçåI=dKtK=dçêã~åI=`KiK=`~êã~ÅâI=gKtK=bòòÉääI=~åÇ=

gKkK=açïäáåÖK=NVUMK=máííëÄìêÖÜ=éåÉìãçåá~=~ÖÉåíW=ÇáêÉÅí=áëçä~íáçå=Ñêçã=Üìã~å=äìåÖ=íáëëìÉK=gK=fåÑÉÅíK=aáëK=NQNWTOTJTPOK=
= QK= bÇÉäëíÉáåI=mKeK=NVUNK=fãéêçîÉÇ=ëÉãáJëÉäÉÅíáîÉ=ãÉÇáìã=Ñçê=áëçä~íáçå=çÑ=iÉÖáçåÉää~=éåÉìãçéÜáä~=Ñêçã=Åçåí~ãáå~íÉÇ=ÅäáåáÅ~ä=~åÇ=

ÉåîáêçåãÉåí~ä=ëéÉÅáãÉåëK=gK=`äáåK=jáÅêçÄáçäK=NQWOVUJPMPK=
= RK== k~íáçå~ä=`çããáííÉÉ=Ñçê=`äáåáÅ~ä=i~Äçê~íçêó=pí~åÇ~êÇëK==OMMNK==^ééêçîÉÇ=dìáÇÉäáåÉ=jOVJ^OK==mêçíÉÅíáçå=çÑ=ä~Äçê~íçêó=ïçêâÉêë=

Ñêçã=çÅÅìé~íáçå~ääó=~ÅèìáêÉÇ=áåÑÉÅíáçåëI=OåÇ=ÉÇK==k``ipI=t~óåÉI=m~K=
= SK== d~êåÉêI=gKpK=NVVSK=eçëéáí~ä=fåÑÉÅíáçå=`çåíêçä=mê~ÅíáÅÉë=^Çîáëçêó=`çããáííÉÉI=rKpK=aÉé~êíãÉåí=çÑ=eÉ~äíÜ=~åÇ=eìã~å=pÉêîáÅÉëI=

`ÉåíÉêë=Ñçê=aáëÉ~ëÉ=`çåíêçä=~åÇ=mêÉîÉåíáçåK=dìáÇÉäáåÉ=Ñçê=áëçä~íáçå=éêÉÅ~ìíáçåë=áå=Üçëéáí~äëK==fåÑÉÅíK=`çåíêçä=eçëéáí~ä=béáÇÉãáçäK=
NTWRPJUMK=

= TK== rKpK=aÉé~êíãÉåí=çÑ=eÉ~äíÜ=~åÇ=eìã~å=pÉêîáÅÉëK=NVVVK=_áçë~ÑÉíó=áå=ãáÅêçÄáçäçÖáÅ~ä=~åÇ=ÄáçãÉÇáÅ~ä=ä~Äçê~íçêáÉëI=eep=
mìÄäáÅ~íáçå=E`a`FI=QíÜ=ÉÇK=rKpK=dçîÉêåãÉåí=mêáåíáåÖ=lÑÑáÅÉI=t~ëÜáåÖíçåI=aK`K=

= UK== aáêÉÅíáîÉ=OMMMLRQLb`=çÑ=íÜÉ=bìêçéÉ~å=m~êäá~ãÉåí=~åÇ=çÑ=íÜÉ=`çìåÅáä=çÑ=NU=pÉéíÉãÄÉê=OMMM=çå=íÜÉ=éêçíÉÅíáçå=çÑ=ïçêâÉêë=Ñêçã=
êáëâë=êÉä~íÉÇ=íç=ÉñéçëìêÉ=íç=ÄáçäçÖáÅ~ä=~ÖÉåíë=~í=ïçêâ=EëÉîÉåíÜ=áåÇáîáÇì~ä=ÇáêÉÅíáîÉ=ïáíÜáå=íÜÉ=ãÉ~åáåÖ=çÑ=^êíáÅäÉ=NSENF=çÑ=
aáêÉÅíáîÉ=UVLPVNLbb`FK==lÑÑáÅá~ä=gçìêå~ä=iOSOI=NTLNMLOMMMI=éK=MMONJMMQRK=



iMMTPQV== = aÉìíëÅÜ=Q

= VK= fëÉåÄÉêÖI=eKaKI=caK=pÅÜçÉåâåÉÅÜíI=~åÇ=^K=îçå=dê~ÉîÉåáíòK=NVTVK=`ìãáíÉÅÜ=VI=`çääÉÅíáçå=~åÇ=éêçÅÉëëáåÖ=çÑ=Ä~ÅíÉêáçäçÖáÅ~ä=
ëéÉÅáãÉåëK=`ççêÇáå~íáåÖ=ÉÇKIpKgK=oìÄáåK=^ãÉêáÅ~å=pçÅáÉíó=Ñçê=jáÅêçÄáçäçÖóI=t~ëÜáåÖíçåI=aK`K=

= NMK==jáääÉêI=gKjK=~åÇ=eKqK=eçäãÉëK=NVVVK=péÉÅáãÉå=ÅçääÉÅíáçåI=íê~åëéçêíI=~åÇ=ëíçê~ÖÉI=éKPPJSPK=få=mKoK=jìêê~óI=bKgK=_~êçåI=jK^K=
mÑ~ääÉêI=cK`K=qÉåçîÉêI=~åÇ=oKeK=vçäâÉå=EÉÇKFI=j~åì~ä=çÑ=ÅäáåáÅ~ä=ãáÅêçÄáçäçÖóI=TíÜ=ÉÇK=^ãÉêáÅå=pçÅáÉíó=Ñçê=jáÅêçÄáçäçÖóI=
t~ëÜáåÖíçåI=aK`K=

= NNK=táååI=tK`KI=gêK=NVVVK=iÉÖáçåÉää~I=éK=RTOJRURK=få=mKoK=jìêê~óI=bKgK=_~êçåI=jK^K=mÑ~ääÉêI=cK`K=qÉåçîÉêI=~åÇ=oKeK=vçäâÉå=EÉÇKFI=j~åì~ä=
çÑ=ÅäáåáÅ~ä=ãáÅêçÄáçäçÖóI=TíÜ=ÉÇK=^ãÉêáÅ~å=pçÅáÉíó=Ñçê=jáÅêçÄáçäçÖóI=t~ëÜáåÖíçåI=aK`K=

= NOK=tÉ~îÉêI=oKbK=NVTUK=`ìäíìê~ä=~åÇ=ëí~áåáåÖ=ÅÜ~ê~ÅíÉêáëíáÅëI=éK=QMJQPK=få=dKiK=gçåÉëI=~åÇ=dK^K=eÉêÄÉêí=EÉÇKFI=“iÉÖáçåå~áêÉëÛÒ=íÜÉ=
ÇáëÉ~ëÉI=íÜÉ=Ä~ÅíÉêáìãI=~åÇ=ãÉíÜçÇçäçÖóK=rpaebtI=`ÉåíÉê=Ñçê=aáëÉ~ëÉ=`çåíêçäI=^íä~åí~K=

= NPK=hçåÉã~åI=bKtKI=pKaK=^ääÉåI=tKjK=g~åÇ~I=mK`K=pÅÜêÉÅâÉåÄÉêÖÉêI=~åÇ=tK`K=táååI=gêK=NVVTK=`çäçê=~íä~ë=~åÇ=íÉñíÄççâ=çÑ=Çá~ÖåçëíáÅ=
ãáÅêçÄáçäçÖóI=RíÜ=ÉÇK=gK_K=iáééáåÅçíí=`çãé~åóI=mÜáä~ÇÉäéÜá~K=

= NQK=cçêÄÉëI=_K^KI=aKcK=p~ÜãI=~åÇ=^KpK=tÉáëëÑÉäÇK=OMMOK=_~áäÉó=C=pÅçííÛë=Çá~ÖåçëíáÅ=ãáÅêçÄáçäçÖóI=NNíÜ=ÉÇK=jçëÄóI=fåÅKI=píK=içìáëK=
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 _ÉÅíçåI=aáÅâáåëçå=~åÇ=`çãé~åó   _ÉåÉñ=iáãáíÉÇ=
T=içîÉíçå=`áêÅäÉ= = oáåÉ~åå~=eçìëÉ=
pé~êâëI=ja=ONNRO=rp =̂ = pÜ~ååçå=cêÉÉ=wçåÉ=
UMMJSPUJUSSP= = pÜ~ååçåI=`çìåíó=`ä~êÉI=fêÉä~åÇ=
ïïïKÄÇKÅçãLÇë=

^q``=áë=~=íê~ÇÉã~êâ=çÑ=íÜÉ=^ãÉêáÅ~å=qóéÉ=`ìäíìêÉ=`çääÉÅíáçåK=
_aI=_a=içÖçI=__i=~åÇ=qêóéíáÅ~ëÉ=~êÉ=íê~ÇÉã~êâë=çÑ=_ÉÅíçåI=aáÅâáåëçå=~åÇ=`çãé~åóK=«OMNN=_a=


