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pÉéíÉãÄÉê=Ó=gìåáW=í®ÖäáÅÜ=VKMM=Äáë=NTKMM=rÜê=Eh~ëë~ëÅÜäuëëW=NSKPM=rÜêF=
gìäá=ìåÇ=^ìÖìëíW=í®ÖäáÅÜ=VKMM=Äáë=NTKPM=rÜê=Eh~ëë~ëÅÜäuëëW=NTKMM=rÜêF=
=
oÉëÉêîáÉêìåÖ=
eçÑÄuêÖ=Ó=jáÅÜ~ÉäÉêâuééÉäI=^JNMNM=táÉå=

bã~áäW=êÉëÉêîáÉêuåÖ]ÜçÑÄuêÖJïáÉåK~í=

qÉäW=HQPJNJRPP=TR=TM=

c~ñW=HQPJNJRPP=TR=TMJPP=

=
=

báåíêáíí=ãáí=^ìÇáçÖìáÇÉ=== = báåíêáíí=áåâäK=cΩÜêìåÖG== = páëá=qáÅâÉí=GG=
=
bêï~ÅÜëÉåÉ= VIVM=€= NOIQM=€= OOIRM=€=

=
háåÇÉê=SJNU=g~ÜêÉ= RIVM=€= SIVM=€= NPIRM=€=

=
bêã®≈áÖí=
píìÇÉåíÉå=NVJOR=g~ÜêÉ=
_ÉÜáåÇÉêíÉ=
táÉåJ`~êÇ= UIVM=€= NNIQM=€= OMIMM=€=

=
pÅÜΩäÉêÖêìééÉå==
SJNU=g~ÜêÉ= QIVM=€= RIVM=€= NNIRM=€=

=
c~ãáäáÉåíáÅâÉí=
O=bêï=C=P=háåÇÉê= JJJJ= JJJJ= QSIVM=€=

=
GF=cΩÜêuåÖ=ÇuêÅÜ=ÇáÉ=páäÄÉêâ~ããÉê=labo=Ç~ë=páëá=juëÉuã=uåÇ=ÇáÉ=h~áëÉê~éé~êíÉãÉåíë=

=

GGF=a~ë=páëá=qáÅâÉí=áëí=Éáå=áÇÉ~äÉë=hçãÄáíáÅâÉí=ÑΩê=~ääÉ=páëáJc~åë>==

fåâäuÇáÉêí=ëáåÇ=Éáå=Éáåã~äáÖÉê=báåíêáíí=òuê=dê~åÇ=qçuê=áã=pÅÜäç≈=pÅÜ∏åÄêuåå=ãáí=^uÇáçÖuáÇÉI=ÇÉê=_ÉëuÅÜ=ÇÉê=h~áëÉê~éé~êíÉãÉåíëI=ÇÉë=

páëá=juëÉuãë=uåÇ=ÇÉê=páäÄÉêâ~ããÉê=áå=ÇÉê=eçÑÄuêÖ=ãáí=^uÇáçÖuáÇÉ=uåÇ=ÇÉê=_ÉëuÅÜ=ÇÉë=eçÑãçÄáäáÉåÇÉéçíë=√=j∏ÄÉä=juëÉuã=táÉå=

ãáí=ÇÉê=a~uÉê~uëëíÉääuåÖ=łpáëëá=áã=cáäã=Ó=j∏ÄÉä=ÉáåÉê=h~áëÉêáåGK=

dΩäíáÖâÉáíW=N=g~Üê=~Ä=h~uÑÇ~íuãX=âÉáåÉ=t~êíÉòÉáíÉå=ÄÉá=ÇÉê=pÅÜäçëëÄÉëáÅÜíáÖuåÖ=
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mêáî~íÑΩÜêìåÖ=áååÉêÜ~äÄ=ÇÉê=£ÑÑåìåÖëòÉáíÉåW=
_áë=NR=mÉêëçåÉå=ïáêÇ=ÉáåÉ=m~uëÅÜ~äÉ=îçå=NR=qáÅâÉíë=EáåâäK=cΩÜêuåÖF=îÉêêÉÅÜåÉí=

^Ä=NR=mÉêëçåÉå=Öáäí=ÇÉê=çÄÉå=~åÖÉÖÉÄÉåÉ=báåíêáííëéêÉáë=áåâäK=cΩÜêuåÖK=

=
^ÄÉåÇÑΩÜêìåÖ=~ì≈ÉêÜ~äÄ=ÇÉê=£ÑÑåìåÖëòÉáíÉåW=
_áë=OR=mÉêëçåÉåW=m~uëÅÜ~äÉ=îçå=QRMIMM=€=

^Ä=OR=mÉêëçåÉåW=mêÉáë=éêç=mÉêëçåW=NUIMM=€=



mêÉáëÉ=sçìÅÜÉêâìåÇÉå=L=cêÉãÇÉåÑΩÜêÉê=

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
mêÉáë~åÖ~ÄÉå=éêç=mÉêëçåX=mêÉáëÉ=áåâäK=ÇÉê=ÖÉëÉíòäK=jtpíX=

dΩäíáÖâÉáí==NK=^éêáä=OMMV=Ó=PNK=j®êò=OMNM=

mêÉáë®åÇÉêuåÖÉå=îçêÄÉÜ~äíÉå=
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eçÑÄìêÖ=táÉå=
h~áëÉê~éé~êíÉãÉåíëI=páëá=jìëÉìã==
C=páäÄÉêâ~ããÉê=
=
£ÑÑåìåÖëòÉáíÉåW=
pÉéíÉãÄÉê=Ó=gìåáW=í®ÖäáÅÜ=VKMM=Äáë=NTKMM=rÜê=Eh~ëë~ëÅÜäuëëW=NSKPM=rÜêF=
gìäá=ìåÇ=^ìÖìëíW=í®ÖäáÅÜ=VKMM=Äáë=NTKPM=rÜê=Eh~ëë~ëÅÜäuëëW=NTKMM=rÜêF=
=
oÉëÉêîáÉêìåÖ=
eçÑÄuêÖ=Ó=jáÅÜ~ÉäÉêâuééÉäI=^JNMNM=táÉå=

bã~áäW=êÉëÉêîáÉêuåÖ]ÜçÑÄuêÖJïáÉåK~í=

qÉäW=HQPJNJRPP=TR=TM=

c~ñW=HQPJNJRPP=TR=TMJPP=

=
= sçìÅÜÉêâìåÇÉå=

=
=

páëá=qáÅâÉí=G=
=
=

=
bêï~ÅÜëÉåÉ= TIVM=€= NVIMM=€=

=
háåÇÉê=SJNU=g~ÜêÉ= QIVM=€= NNIRM=€==

=
bêã®≈áÖí==
píìÇÉåíÉå=NVJOR=g~ÜêÉ=
_ÉÜáåÇÉêíÉ= TIRM=€= NVIMM=€=

=
pÅÜΩäÉêÖêìééÉå==
SJNU=g~ÜêÉ= QIPM=€= NNIRM=€===

c~ãáäáÉåíáÅâÉí=
O=bêï=C=P=háåÇÉê= JJJJ= QSIVM=€=

=
=
GF=a~ë=páëá=qáÅâÉí=áëí=Éáå=áÇÉ~äÉë=hçãÄáíáÅâÉí=ÑΩê=~ääÉ==páëáJc~åë>==

fåâäuÇáÉêí=ëáåÇ=Éáå=Éáåã~äáÖÉê=báåíêáíí=òuê=dê~åÇ=qçuê=áã=pÅÜäç≈=pÅÜ∏åÄêuåå=ãáí=^uÇáçÖuáÇÉI=ÇÉê=_ÉëuÅÜ=ÇÉê=h~áëÉê~éé~êíÉãÉåíëI=ÇÉë=

páëá=juëÉuãë=uåÇ=ÇÉê=páäÄÉêâ~ããÉê=áå=ÇÉê=eçÑÄuêÖ=ãáí=^uÇáçÖuáÇÉ=uåÇ=ÇÉê=_ÉëuÅÜ=ÇÉë=eçÑãçÄáäáÉåÇÉéçíë=√=j∏ÄÉä=juëÉuã=táÉå=

ãáí=ÇÉê=a~uÉê~uëëíÉääuåÖ=łpáëëá=áã=cáäã=Ó=j∏ÄÉä=ÉáåÉê=h~áëÉêáåDK=

dΩäíáÖâÉáíW=N=g~Üê=~Ä=h~uÑÇ~íuãX=âÉáåÉ=t~êíÉòÉáíÉå=ÄÉá=ÇÉê=pÅÜäçëëÄÉëáÅÜíáÖuåÖ>=
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=
mêáî~íÑΩÜêìåÖ=~ì≈ÉêÜ~äÄ=ÇÉê=£ÑÑåìåÖëòÉáíÉåW=
_áë=OR=mÉêëçåÉåW=m~uëÅÜ~äÉ=îçå=QMMIMM=€=

^Ä=OR=mÉêëçåÉåW=mêÉáë=éêç=mÉêëçå=NSIMM=€=
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  =
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mêÉáë~åÖ~ÄÉå=éêç=mÉêëçåX=mêÉáëÉ=áåâäK=ÇÉê=ÖÉëÉíòäK=jtpí=

dΩäíáÖâÉáí==NK=^éêáä=OMMV=Ó=PNK=j®êò=OMNM=

mêÉáë®åÇÉêuåÖÉå=îçêÄÉÜ~äíÉå=

 
 

eçÑãçÄáäáÉåÇÉéçí=√==
j∏ÄÉä=jìëÉìã=táÉå==
=

oÉëÉêîáÉêìåÖ=
^åÇêÉ~ëÖ~ëëÉ=TI=NMTM=táÉå=

bã~áäW=áåÑç]ÜçÑãçÄáäáÉåÇÉéçíK~í=

qÉäW=HQPJNJROQ=PP=RTJM===c~ñW=HQPJNJROQ=PP=RTJSSS=
=

£ÑÑåìåÖëòÉáíÉåW=aá=Ó=pçW=NMKMM=Ó=NUKMM=rÜê=

=

= = =

= = = = =
=

báåíêáíí== =

báåíêáíí=ãáí=

cΩÜêìåÖG= = páëá=qáÅâÉíGG= jáíÖäáÉÇëÅÜ~ÑíÉå=
=
bêï~ÅÜëÉåÉ= SIVM=€== UIQM=€== OOIRM=€= QOIMM=€=
=

háåÇÉê=SJNU=g~ÜêÉ= QIRM=€= RIRM=€= NPIRM=€ POIMM=€=
=

píìÇÉåíÉå=NVJOR=g~ÜêÉ= RIRM=€= TIMM=€= OMIMM=€= POIMM=€=
=

pÉåáçêÉå=~Ä=SM=g~ÜêÉ= RIRM=€= TIMM=€= OOIRM=€= POIMM=€=
=

táÉåJ`~êÇ= RIRM=€= TIMM=€= OMIMM=€= JJJJJ=
=

_ÉÜáåÇÉêíÉ= RIRM=€= TIMM=€= OMIMM=€= JJJJJ=

pÅÜΩäÉêÖêìééÉå==
SJNU=g~ÜêÉ= PIRM=€= QIRM=€= NNIRM=€== JJJJJ=

píìÇÉåíÉåÖêìééÉå==
NVJOR=g~ÜêÉ= QIRM=€=

=

RIRM=€= OMIMM=€= JJJJJ=

c~ãáäáÉåâ~êíÉ==
O=bêï~ÅÜëÉåÉ==C=P=háåÇÉê= NSIVM=€= OMIVM=€= QSIVM=€= JJJJJ=
=

^åëÅÜäìëëãáíÖäáÉÇ== JJJJ= JJJJ= JJJJJ= PTIMM=€=

^åëÅÜäìëëãáíÖäáÉÇW=
bêã®≈áÖí= JJJJ= JJJJ= JJJJJ= OTIMM=€=

GF=cΩÜêuåÖÉå=ÑáåÇÉå=aá=Ó=pç=àÉïÉáäë=uã=NR=rÜê=ëí~íí=

=

GGF=a~ë=páëá=qáÅâÉí=áëí=Éáå=áÇÉ~äÉë=hçãÄáíáÅâÉí=ÑΩê=~ääÉ=páëáJc~åë>==

fåâäuÇáÉêí=ëáåÇ=Éáå=Éáåã~äáÖÉê=báåíêáíí=òuê=dê~åÇ=qçuê=áã=pÅÜäç≈=pÅÜ∏åÄêuåå=ãáí=^uÇáçÖuáÇÉI=ÇÉê=_ÉëuÅÜ=ÇÉê=

h~áëÉê~éé~êíÉãÉåíëI=ÇÉë=páëá=juëÉuãë=uåÇ=ÇÉê=páäÄÉêâ~ããÉê=áå=ÇÉê=eçÑÄuêÖ=ãáí=^uÇáçÖuáÇÉ=uåÇ=ÇÉê=_ÉëuÅÜ=ÇÉë=

eçÑãçÄáäáÉåÇÉéçíë=√=j∏ÄÉä=juëÉuã=táÉå=ãáí=ÇÉê=a~uÉê~uëëíÉääuåÖ=łpáëëá=áã=cáäã=Ó=j∏ÄÉä=ÉáåÉê=h~áëÉêÉáåEK=

dΩäíáÖâÉáíW=N=g~Üê=~Ä=h~uÑÇ~íuãX=âÉáåÉ=t~êíÉòÉáíÉå=ÄÉá=ÇÉê=pÅÜäçëëÄÉëáÅÜíáÖuåÖ=
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mêáî~íÑΩÜêìåÖÉå=áååÉêÜ~äÄ=ÇÉê=£ÑÑåìåÖëòÉáíÉåW==
_áë=NM=mÉêëçåÉå=ïáêÇ=ÉáåÉ=m~uëÅÜ~äÉ=îçå=łbáåíêáíí=NM=mÉêëçåÉå=ãáí=cΩÜêuåÖE=îÉêêÉÅÜåÉí>=

^Ä=NM=mÉêëçåÉå=Öáäí=ÇÉê=çÄÉå=~åÖÉÖÉÄÉåÉ=łbáåíêáííëJmêÉáë=ãáí=cΩÜêuåÖE=

^ÄÉåÇÑΩÜêìåÖÉå=~ì≈ÉêÜ~äÄ=ÇÉê=£ÑÑåìåÖëòÉáíÉåW==
_áë=òu=OM=mÉêëçåÉåW=m~uëÅÜ~äÉ=îçå=€=OVMIMM=

^Ä=OM=mÉêëçåÉåW=éêç=mÉêëçå=€=NQIRM=



mêÉáëÉ=sçìÅÜÉêâìåÇÉå= = =

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
mêÉáë~åÖ~ÄÉå=éêç=mÉêëçåX=mêÉáëÉ=áåâäK=ÇÉê=ÖÉëÉíòäK=jtpí=

dΩäíáÖâÉáí==NK=^éêáä=OMMV=Ó=PNK=j®êò=OMNM=

mêÉáë®åÇÉêuåÖÉå=îçêÄÉÜ~äíÉå=
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=
eçÑãçÄáäáÉåÇÉéçí=√==
j∏ÄÉä=jìëÉìã=táÉå=
 

oÉëÉêîáÉêìåÖ=
^åÇêÉ~ëÖ~ëëÉ=TI=NMTM=táÉå=

bã~áäW=áåÑç]ÜçÑãçÄáäáÉåÇÉéçíK~í=

qÉäW=HQPJNJROQ=PP=RTJM===c~ñW=HQPJNJROQ=PP=RTJSSS=

=

£ÑÑåìåÖëòÉáíÉåW=aá=Ó=pçW=NMKMM=Ó=NUKMM=rÜê=
=

= = = =

= = = =
=

sçìÅÜÉêâìåÇÉå=
==

hçåòÉëëáçåáÉêíÉ=
cêÉãÇÉåÑΩÜêÉê=

=
páëá=qáÅâÉíG=

=
=
bêï~ÅÜëÉåÉ= QIPM=€== QIPM=€== NVIMM=€=

=
háåÇÉê=SJNU=g~ÜêÉ= OIVM=€= OIVM=€= NNIRM=€==

=
píìÇÉåíÉå=NVJOR=g~ÜêÉ= QINM=€= QINM=€= NVIMM=€=

=
pÉåáçêÉå=~Ä=SM=g~ÜêÉ= QINM=€= QINM=€= NVIMM=€=

=
_ÉÜáåÇÉêíÉ= QINM=€= QINM=€= NVIMM=€=

pÅÜΩäÉêÖêìééÉå==
SJNU=g~ÜêÉ= OIPM=€= OIPM=€= NNIRM=€==

píìÇÉåíÉåÖêìééÉå==
NVJOR=g~ÜêÉ= PIPM=€= PIPM=€= NVIMM=€=

c~ãáäáÉåíáÅâÉí=
O=bêï=C=P=háåÇÉê= JJJJ== JJJJ== QSIVM=€=
=

GF=a~ë=páëá=qáÅâÉí=áëí=Éáå=áÇÉ~äÉë=hçãÄáíáÅâÉí=ÑΩê=~ääÉ=páëáJc~åë>==

fåâäuÇáÉêí=ëáåÇ=Éáå=Éáåã~äáÖÉê=báåíêáíí=òuê=dê~åÇ=qçuê=áã=pÅÜäç≈=pÅÜ∏åÄêuåå=ãáí=^uÇáçÖuáÇÉI=ÇÉê=_ÉëuÅÜ=ÇÉê=h~áëÉê~éé~êíÉãÉåíëI==

ÇÉë=páëá=juëÉuãë=uåÇ=ÇÉê=páäÄÉêâ~ããÉê=áå=ÇÉê=eçÑÄuêÖ=ãáí=^uÇáçÖuáÇÉ=uåÇ=ÇÉê=_ÉëuÅÜ=ÇÉë=eçÑãçÄáäáÉåÇÉéçíë=√=j∏ÄÉä=

juëÉuã=táÉå=ãáí=ÇÉê=a~uÉê~uëëíÉääuåÖ=łpáëëá=áã=cáäã=Ó=j∏ÄÉä=ÉáåÉê=h~áëÉêáåCK=

dΩäíáÖâÉáíW=N=g~Üê=~Ä=h~uÑÇ~íuãX=âÉáåÉ=t~êíÉòÉáíÉå=ÄÉá=ÇÉê=pÅÜäçëëÄÉëáÅÜíáÖuåÖ=
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cΩÜêìåÖÉå=~ì≈ÉêÜ~äÄ=ÇÉê=£ÑÑåìåÖëòÉáíÉåW==
_áë=òu=OM=mÉêëçåÉåW=m~uëÅÜ~äÉ=îçå=€=OVMIMM=

^Ä=OM=mÉêëçåÉå=éêç=mÉêëçå=€=NQIRM=

 


