
= = =

c= = c=

=

= OP

pljj^fob=
=
ibdbkab=q^_ib^r=ab=_loa=bq=`lkqolibp= OQ 

ibdbkab=j^`efkb= OQ 

`^o^`qbofpqfnrbp=qb`ekfnrbp= OR 

^s^kqJmolmlp= OS 

klojbp=dbkbo^ibp=ab=pb`rofqb= OS 

pvj_lildfb= OS 

^s^kq=ab=iDrqfifp^qflk= OT 

a¨éä~ÅÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉ=ÉãÄ~ää¨É= OT 

a¨Ä~ää~ÖÉ=ÇÉ=ä~=ã~ÅÜáåÉ= OT 

jçìîÉãÉåí=Çì=ÖìáÇçå= OT 

o¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå= OT 

o¨ëÉêîçáê=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ= OT 

kbqqlv^db=abp=plip= OT 

^ÅíáçååÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉ= OT 

o¨Öä~ÖÉ=Çì=ÖìáÇçå= OT 

aáëéçëáíáÑ=íêçé=éäÉáå= OU 

^oobq=ab=i^=j^`efkb=^=i^=cfk=ar=kbqqlv^db= OU 

bkqobqfbk=glrok^ifbo= OU 

sáÇ~åÖÉ=Éí=åÉííçó~ÖÉ=Çì=ê¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå= OU 

sáÇ~åÖÉ=Éí=åÉííçó~ÖÉ=Çì=ê¨ëÉêîçáê=ÇÉ=ä~=ëçäìíáçå= OU 

kÉííçó~ÖÉ=Çì=ÑáäíêÉ=ÇD~ëéáê~íáçå= OU 

mçëáíáçååÉãÉåí=îÉêíáÅ~ä=ÇÉ=ä~=ã~ÅÜáåÉ= OU 

kÉííçó~ÖÉ=ÇÉ=ä~=ÄêçëëÉ= OV 

a¨ãçåí~ÖÉLãçåí~ÖÉ=ÇÉ=ä~=ÄêçëëÉ= OV 

kÉííçó~ÖÉ=Çì=ëìÅÉìê= OV 

bkqobqfbk=loafk^fob= OV 

oÉãéä~ÅÉãÉåí=ÇÉ=ä~=ÄêçëëÉ= OV 

oÉãéä~ÅÉãÉåí=ÇÉ=ä~=Ä~îÉííÉ=~êêá≠êÉ=Çì=ëìÅÉìê= OV 

oÉãéä~ÅÉãÉåí=ÇÉ=ä~=Ä~îÉííÉ=~î~åí=Çì=ëìÅÉìê= OV 

`lkqolib=ab=clk`qflkkbjbkq= PM 

iÉ=ãçíÉìê=ÇD~ëéáê~íáçå=åÉ=ÑçåÅíáçååÉ=é~ë= PM 

iÉ=ãçíÉìê=ÇÉ=ä~=ÄêçëëÉ=åÉ=ÑçåÅíáçååÉ=é~ë= PM 

iDÉ~ì=ëìê=ä~=ÄêçëëÉ=åDÉëí=é~ë=ëìÑÑáë~åíÉ= PM 

i~=ã~ÅÜáåÉ=åÉ=åÉííçáÉ=é~ë=ÄáÉå= PM 

iÉ=ëìÅÉìê=åÉ=ë≠ÅÜÉ=é~ë=é~êÑ~áíÉãÉåí= PM 

mêçÇìÅíáçå=ÉñÅÉëëáîÉ=ÇÉ=ãçìëëÉ= PM 

bkqobqfbk=moldo^jjb= PN 

_olppbp=`lkpbfiibbp= PN 

=



= = =

c= = c=

=

= OQ

=
ibdbkab=q^_ib^r=ab=_loa=bq=`lkqolibp=
=
=
NK fkqboormqbro=jlqbro=ab=i^=_olppb=bq=qbjlfk=`loobpmlka^kq=
OK fkqboormqbro=jlqbro=aD^pmfo^qflk=bq=qbjlfk=`loobpmlka^kq=
PK fkqboormqbro=bib`qols^kkb=bq=qbjlfk=`loobpmlka^kq=

=
=
QK ibsfbo=ab=obibs^db=pr`bro=
RK mlfdkbbp=ab=qfjlk=
SK ibsfbop=mobpbk`b=eljjb=
TK ibsfbo=ab=ab_il`^db=drfalk=

=

=
=

=
ibdbkab=j^`efkb=
=
UK olrbp==
VK dolrmb=aDbj_^pb=ab=i^=_olppb=
NMK obdi^db=ab_fq=ab=i^=plirqflk=abqbodbkqb=
NNK obpboslfo=ab=i^=plirqflk=abqbodbkqb=
NOK _lr`elk=ab=sfa^kdb=plirqflk=abqbodbkqb=
NPK bkpbj_ib=ab=pr`bro=

=

=
=
=

NQK _lr`elk=objmifpp^db=plirqflk=abqbodbkqb=
NRK obpboslfo=ab=ob`rmbo^qflk=
NSK `lrsbo`ib=aD^pmfo^qflk=
NTK q^_ib^r=ab=_loa=
NUK cf`eb=aD^ifjbkq^qflk=bib`qofnrb=
NVK mi^nrb=ab=j^qof`rib=

=
=
=
= = = = =



= = =

c= = c=

=

= OR

=
=

`^o^`qbofpqfnrbp=qb`ekfnrbp==== = =

i~êÖÉìê=ÇÉ=íê~î~áä= ãã= PQR=

i~êÖÉìê=ÇÉ=ëìÅÉìê= ãã= QNM=

qÉåëáçå=ÇÛ~äáãÉåí~íáçå== s= OPM=

cê¨èìÉåÅÉ== eò= RM=

mìáëë~åÅÉ=áåëí~ää¨É= t= SRM=

`~é~Åáí¨=ÇÉ=íê~î~áä=Eã~ñF= ãÅLÜ= NOQM=

aá~ã≠íêÉ=ÇÉ=ä~=ÄêçëëÉ= ãã= PQR=

sáíÉëëÉ=ÇÉ=êçí~íáçå=ÇÉ=ä~=ÄêçëëÉ= qêLãã= NQR=

mêÉëëáçå=ëìê=ä~=ÄêçëëÉ=Eã~ñF= âÖ= PM=

a¨éêÉëëáçå=ÇD~ëéáê~íáçå= ãÄ~ê= TM=

qóéÉ=ÇD~î~åÅÉãÉåí= = ëÉãáJ~ìíK=

mÉåíÉ=ã~ñáã~äÉ= B= O=

o¨ëÉêîçáê=ÇDÉ~ì=éêçéêÉ= ä= NOKR=

o¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå= ä= NPKR=

içåÖìÉìê=ã~ÅÜáåÉ=EãáåF= ãã= SUR=

e~ìíÉìê=ã~ÅÜáåÉ= ãã= QVM=

i~êÖÉìê=ã~ÅÜáåÉ= ãã= QNR=

mçáÇë=ÇÉ=ä~=ã~ÅÜáåÉ=E¶=îáÇÉF= âÖ= QQ=

káîÉ~ì=ÇÉ=éêÉëëáçå=~ÅçìëíáèìÉ=EëÉäçå=äÉë=åçêãÉë=bkSMQ|MNF= Ç_=E^F= Y=TM=

içåÖìÉìê=ÅßÄäÉ=ÇÛ~äáãÉåí~íáçå= ã= OM=

`ä~ëëÉ= = f=

aÉÖê¨=ÇÉ=éêçíÉÅíáçå= fm= OP=



= = =

c= = c=

=

= OS

^s^kqJmolmlp=
kçìë= îçìë= êÉãÉêÅáçåë= éçìê= ~îçáê= ÅÜçáëá= åçíêÉ= ã~J
ÅÜáåÉK= `ÉííÉ=ã~ÅÜáåÉ= Éëí= ìåÉ= ~ìíçä~îÉìëÉ=èìá= îáÉåí=
ìíáäáë¨É=éçìê=äÉ=åÉííçó~ÖÉ=áåÇìëíêáÉä=Éí=Åáîáä=éçìê=íçìí=
íóéÉ= ÇÉ= êÉîÆíÉãÉåíI= ÉñÅäì= äÉ= åÉííçó~ÖÉ= ÇÉë= ãçJ
èìÉííÉëK=aìê~åí= ë~= íê~åëä~íáçåI= äÛ~Åíáçå=ÅçãÄáå¨É=ÇÉ=
ä~=ÄêçëëÉ=Éí=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ=Éåä≠îÉ=ä~=ë~äáëJ
ëìêÉ=èìá=îáÉåí=ê¨Åìé¨ê¨É=~îÉÅ=äÉ=ÖêçìéÉ=ÇÛ~ëéáê~íáçå=
~êêá≠êÉI= Éå=éÉêãÉíí~åí=ìå= ë¨ÅÜ~ÖÉ=é~êÑ~áí= Éí= áãã¨J
Çá~í=Çì=ëçäK=
i~=ã~ÅÜáåÉ=Ççáí=ÆíêÉ=ìíáäáë¨É=ëÉìäÉãÉåí=Ç~åë=ÅÉ=ÄìíK=
bääÉ=ÑçìêåáÉ=äÉë=ãÉáääÉìêë=éÉêÑçêã~åÅÉë=ëá=ÉääÉ=Éëí=ìíáJ
äáë¨É=ÅçêêÉÅíÉãÉåí=Éí=ã~áåíÉåìÉ=ÉÑÑáÅ~ÅÉãÉåíK=kçìë=
îçìë= éêáçåë= ÇÉ= ÄáÉå= îçìäçáê= äáêÉ= ÅÉííÉ= ÄêçÅÜìêÉ=
ÇÛáåëíêìÅíáçå=éçìê= ä~=ãáëÉ=Éå=êçìíÉ=Éí= äÛÉåíêÉíáÉå=ÇÉ=
îçíêÉ= ã~ÅÜáåÉK= bå= Å~ë= ÇÉ= å¨ÅÉëëáí¨I= åçíêÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=Éëí=¶=Çáëéçëáíáçå=éçìê=íçìí=ÅçåëÉáä=çì=áåJ
íÉêîÉåíáçåK==
=
=
klojbp=dbkbo^ibp=ab=pb`rofqb=
iÉë=åçêãÉë=áåÇáèì¨Éë=ÇçáîÉåí=ÆíêÉ=ëìáîáÉë=ëÅêìéìäÉìJ
ëÉãÉåí= éçìê= ¨îáíÉê= ÇÉë= Ççãã~ÖÉë= éçìê= äÛçé¨ê~íÉìê=
Éí=ä~=ã~ÅÜáåÉK==
J= iáêÉ= ~îÉÅ= ~ííÉåíáçå= äÉë= ¨íáèìÉííÉë= ëìê= ä~=ã~ÅÜáåÉK=
kÉ= é~ë= äÉë= ÉÑÑ~ÅÉê= Éí= äÉë= êÉãéä~ÅÉê= áãã¨Çá~íÉãÉåí=
Éå=Å~ë=ÇÛ~äí¨ê~íáçåK==
J=i~=ã~ÅÜáåÉ=Ççáí=ÆíêÉ=ìíáäáë¨É=ÉñÅäìëáîÉãÉåí=é~ê=Çì=
éÉêëçååÉä=~ìíçêáë¨=Éí=áåÑçêã¨=ëìê=äÛìíáäáë~íáçåK==
J=mÉåÇ~åí=äÉ=ÑçåÅíáçååÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉI=Ñ~áêÉ=~íJ
íÉåíáçå=~ìñ=~ìíêÉë=éÉêëçååÉë=Éí=ëìêíçìí=~ìñ=ÉåÑ~åíëK==
J= bå= éê¨ëÉåÅÉ= ÇÉë= ÉåÑ~åíë= ëìêîÉáääÉê= ä~= ã~ÅÜáåÉ= ÇÉ=
Ñ~´çå=èìDáäë=åÉ=àçìÉåí=é~ë=~îÉÅ=ä~=ãÆãÉK=
J= kÉ= é~ë= íçìÅÜÉê= çì= ë~ìíÉê= äÉ= ÅßÄäÉ= ÇD~äáãÉåí~íáçå=
~îÉÅ=ä~=ÄêçëëÉ=Éå=íê~î~áäK=
J=i~=éêáëÉ=Çì=ê¨ëÉ~ì=ÇD~äáãÉåí~íáçå=Ççáí=ÆíêÉ=¨èìáé¨É=
ÇÉ=ä~=ãÉëëÉ=Éå=íÉêêÉ=ê¨ÖäÉãÉåí~áêÉK=
J= kÉ= é~ë= ÉåÇçãã~ÖÉê= äÉ= ÅßÄäÉ= ÇD~äáãÉåí~íáçå= ~îÉÅ=
ÇÉë=éäá~ÖÉëI=ÄçëëÉäìêÉë=çì=ëçääáÅáí~íáçåëK=
J= s¨êáÑáÉê= äDáåí¨Öêáí¨= Çì=ÅßÄäÉ=ÇD~äáãÉåí~íáçåK= bå=Å~ë=
ÇDÉåÇçãã~ÖÉI= ëíçééÉê= áãã¨Çá~íÉãÉåí= ä~= ã~ÅÜáåÉI=
Ç¨Äê~åÅÜÉê= ä~= ÑáÅÜÉ= ÇÉ= ä~= éêáëÉ= ÇD~äáãÉåí~íáçå= Éí=
êÉãéä~ÅÉê=äÉ=ÅßÄäÉK==fä=Ñ~ìí=äÉ=êÉãéä~ÅÉê=~îÉÅ=äÉ=ÅßÄäÉ=
ëé¨Åá~ä= ÇáëéçåáÄäÉ= ÅÜÉò= äÉ= ëÉêîáÅÉ= ÇD~ëëáëí~åÅÉ= íÉÅÜJ
åáèìÉ=~ìíçêáë¨K=
J= kÉ= é~ë= ã¨ä~åÖÉê= ÇÉë= Ç¨íÉêÖÉåíë= ÇáÑÑ¨êÉåíë= éçìê=
¨îáíÉê=ÇÉë=Ç¨Ö~ÖÉãÉåíë=Ö~òÉìñK==
J=qÉãé¨ê~íìêÉ=ÇÉ=ëíçÅâ~ÖÉW=ÉåíêÉ=Mø`=Éí=HRRø`K==
J=_çååÉ=íÉãé¨ê~íìêÉ=ÇÛìíáäáë~íáçåW=ÉåíêÉ=Mø`=Éí=QMø`K==
J=iÛÜìãáÇáí¨=åÉ=Ççáí=é~ë=ÉñÅ¨ÇÉê=VRBK==
J=kÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=Éå=~íãçëéÜ≠êÉ=ÉñéäçëáîÉK==
J=kÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=ÅçããÉ=ãçóÉå=ÇÉ=íê~åëJ
éçêíK==
J=kÉ=é~ë=ãçåíÉê=çì=ÇÉëÅÉåÇêÉ=äDÉëÅ~äáÉêK=
J=kÉ=é~ë=ìíáäáëÉê=ÇÉ=ëçäìíáçå=~ÅáÇÉ=èìá=éÉìí=Ç¨í¨êáçêÉê=
ä~=ã~ÅÜáåÉ=ÉíLçì=äÉë=éÉêëçååÉëK==
J= bîáíÉê= ÇÉ= ä~áëëÉê= íçìêåÉê= ä~= ÄêçëëÉ= äçêëèìÉ= ä~=ã~J
ÅÜáåÉ=Éëí=¶=äÛ~êêÆí=éçìê=åÉ=é~ë=~Ä≤ãÉê=äÉ=ëçäK==
J=kÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=ëìê=ÇÉë=ëìêÑ~ÅÉë=ÜìãáÇÉë=
ÇÉ=äáèìáÇÉë=çì=éçìëëá≠êÉë=áåÑä~ãã~ÄäÉë=Eé~ê=ÉñÉãéäÉ=
ÜóÇêçÅ~êÄìêÉëI=ÅÉåÇêÉë=çì=ëìáÉFK=
J=bå=Å~ë=ÇÛáåÅÉåÇáÉ=ìíáäáëÉê=ìå=ÉñíáåÅíÉìê=¶=éçìÇêÉK==
kÉ=é~ë=ìíáäáëÉê=ÇÛÉ~ìK=
J= kÉ= é~ë= ãçåíÉê= ÇÉ= ê~óçåå~ÖÉ= çì= ÇÛ¨ÅÜ~Ñ~ìÇ~ÖÉ=
äçêëèìÛáä=ó=~=ÇÉë=êáëèìÉë=ÇÉ=ÅÜìíÉ=ÇÛçÄàÉíëK=
J= kÉ= é~ë= ìíáäáëÉê= ä~=ã~ÅÜáåÉ= ëìê= ÇÉë= ëìêÑ~ÅÉë= ~ó~åí=
ìåÉ=éÉåíÉ= ëìé¨êáÉìêÉ=¶=ÅÉääÉ= áåÇáèì¨É= ëìê= ä~=éä~èìÉ=
ëáÖå~ä¨íáèìÉK==
J=i~=ã~ÅÜáåÉ=Éëí=ìíáäáë¨É=éçìê=ÇÉë=çé¨ê~íáçåë=ÇÉ=åÉíJ
íçó~ÖÉ=Éí=ÇÛ~ëéáê~íáçåK=iÉë=~ìíêÉë=çé¨ê~íáçåë=ÇÉîêçåí=
ÆíêÉ=ÉÑÑÉÅíì¨Éë=Ç~åë=ÇÉë=òçåÉë=áåíÉêÇáíÉë=~ì=éÉêëçåJ
åÉä= åçå= ~ìíçêáë¨= Éí= äDçé¨ê~íÉìê= Ççáí= ãÉííêÉ= ÅÜ~ìëJ
ëìêÉë=~ééêçéêá¨ÉëK=
J=páÖå~äÉê=ÇÉ=Ñ~´çå=îáëáÄäÉ= äÉë=ÉåÇêçáíë=çª= äÉ=ëçä=Éëí=
ÜìãáÇÉK=
J= bå= Å~ë= ÇÛ~åçã~äáÉë= Ç~åë= äÉ= ÑçåÅíáçååÉãÉåí= ÇÉ= ä~=
ã~ÅÜáåÉI= ëÛ~ëëìêÉê= èìÛÉääÉë= åÉ= Ç¨éÉåÇÉåí= é~ë= ÇÛìåÉ=
ã~åèì¨É=ÇÛÉåíêÉíáÉå=çêÇáå~áêÉK=a~åë=äÉ=Å~ë=Åçåíê~áêÉI=
~ééÉäÉê=äÉ=ëÉêîáÅÉ=~éê≠ëJîÉåíÉ=~ìíçêáë¨K==
J=bå=Å~ë=ÇÉ=êÉãéä~ÅÉãÉåí=ÇÉ=éá≠ÅÉëI=Åçãã~åÇÉê=äÉë=
éá≠ÅÉë= lofdfk^ibp= ~ì= ÇáëíêáÄìíÉìê= ÉíLçì= êÉîÉåÇÉìê=
~ìíçêáë¨K=

J= ríáäáëÉê= ëÉìäÉãÉåí= ÇÉë= ÄêçëëÉë= lofdfk^ibp= áåÇáJ
èì¨Éë=Ç~åë=äÉ=é~ê~Öê~éÜÉ=R_olppbp=`lkpbfii°bp?K==
J= mçìê= ê¨~äáëÉê= äÛáåíÉêîÉåíáçå=ÇÉ=åÉííçó~ÖÉ= ÉíLçì=ÇÉ=
ã~åìíÉåíáçåI=ëíçééÉê=äÛ~äáãÉåí~íáçå=¨äÉÅíêáèìÉ=ÇÉ=ä~=
ã~ÅÜáåÉK==
J= kÉ= é~ë= ÉåäÉîÉê= äÉë= éêçíÉÅíáçåë= èìá= ê¨Åä~ãÉåí= ÇÉë=
çìíáäë=éçìê=äÉë=Ç¨éä~ÅÉêK==
J=kÉ=é~ë= ä~îÉê= ä~=ã~ÅÜáåÉ=¶=Öê~åÇ= àÉíë=çì=~îÉÅ=ìåÉ=
Ü~ìíÉ=éêÉëëáçå=çì=~îÉÅ=ÇÉë=éêçÇìáíë=ÅçêêçëáÑëK==
J=qçìíÉë=äÉë=OMM=ÜÉìêÉë=ÇÉ=íê~î~áäI=Ñ~áêÉ=éêçÅ¨ÇÉê=¶=ìå=
Åçåíê∑äÉ=é~ê=ìå=ÅÉåíêÉ=ÇÛ~ëëáëí~åÅÉ=~ìíçêáë¨K==
J=^î~åí=ÇÛìíáäáëÉê= ä~=ã~ÅÜáåÉI=î¨êáÑáÉê=èìÉ=íçìë=é~åJ
åÉ~ìñ=Éí= Å~êíÉêë= ëçáÉåí=éçëáíáçåå¨ë=ëìáî~åí= äÉë= áåÇáJ
Å~íáçåë=ÇÉ=ÅÉ=ã~åìÉäK=
J= o¨í~Ääáê= íçìíÉë= äÉë= ÅçååÉñáçåë= ¨äÉÅíêáèìÉë= ~éê≠ë=
åÛáãéçêíÉ=èìÉääÉ=áåíÉêîÉåíáçå=ÇÛÉåíêÉíáÉåK=
J= mçìêîçáê= ¶= äÛ¨äáãáå~íáçå= ÇÉë= éá≠ÅÉë= Åçåëçãã~ÄäÉë=
Éå= ëìáî~åí= ëÅêìéìäÉìëÉãÉåí= äÉë= åçêãÉë= ÇÉë= äçáë= Éå=
îáÖìÉìêK=
J= nì~åÇ= îçíêÉ= ã~ÅÜáåÉ= Éëí= ¶= äD~êêÆíI= éê¨îçáê=
ÇÛ¨äáãáåÉê=Ç~åë=äÉë=ÅçåíÉåÉìêë=ëé¨Åá~ìñ=äÛÜìáäÉ=Éí=äÉë=
Åçãéçë~åíë=¨äÉÅíêçåáèìÉë=Éå=éêÉå~åí=Éå=ÅçãéíÉ=èìÉ=
ä~=ã~ÅÜáåÉ=Éëí=Ñ~Äêáèì¨ÉI=çª=éçëëáÄäÉI=~îÉÅ=ÇÉë=ã~í¨J
êá~ìñ=êÉÅóÅä~ÄäÉëK==
=
=
pvj_lildfb=
=

=

póãÄçäÉ=Çì=êçÄáåÉíK==
lå=äÛìíáäáëÉ=éçìê=áåÇáèìÉê=
äDáåíÉêêìéíÉìê=Éí=äÉ=í¨ãçáå=ÇÉ=
äD¨äÉÅíêçî~ååÉK=

= =

=

póãÄçäÉ=ÇÉ=ä~=ÄêçëëÉK==
lå=äÛìíáäáëÉ=éçìê=áåÇáèìÉê=
äÛáåíÉêêìéíÉìê=Éí=äÉ=í¨ãçáå=Çì=
ãçíÉìê=ÇÉ=ä~=ÄêçëëÉK=

= =

=

póãÄçäÉ=Çì=ãçíÉìê=ÇÛ~ëéáê~íáçåK=
lå=äÛìíáäáëÉ=éçìê=áåÇáèìÉê=
äÛáåíÉêêìéíÉìê=Éí=äÉ=í¨ãçáå=Çì=
ãçíÉìê=ÇÛ~ëéáê~íáçåK=

= =

=

fåÇáÅ~íáçå=Çì=ÄçìÅÜçå=ÇÉ=
îáÇ~åÖÉ=Çì=ê¨ëÉêîçáê=ÇÉ=ä~=
ëçäìíáçåK=

= =

=

`É=ëóãÄçäÉ=áåÇáèìÉ=ÇÉ=îáÇÉê=äÉë=
ê¨ëÉêîçáêë=~î~åí=ÇÉ=íçìêåÉê=ä~=
ã~ÅÜáåÉK=

= =

=

fåÇáÅ~íáçå=ÇÉ=ä~=íÉãé¨ê~íìêÉ=
ã~ñáã~äÉ=Çì=Ç¨íÉêÖÉåí=ÇÉ=ä~=
ëçäìíáçåK=

= =

=

fåÇáÅ~íáçå=Çì=ê¨Öä~ÖÉ=ÇÉ=Ç¨Äáí=
ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉK=

=

póãÄçäÉ=Çì=ÄáÇçå=Ä~êê¨K=
fåÇáÅ~íáçå=èìÛ¶=äD~êêÆí=ÇÉ=ä~=
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RK= mçìêîçáê=~ì=êáå´~ÖÉ=Éí=~ì=åÉííçó~ÖÉ=Çì=ê¨ëÉêîçáêK=
SK= oÉãçåíÉê=äÉ=íçìíK=
=

=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=
sfa^kdb=bq=kbqqlv^db=ar=obpboslfo=ab=i^=
plirqflk=
mçìê=îáÇÉê= ä~= ëçäìíáçå=Ç¨íÉêÖÉåíÉ= êÉëí¨É=Ç~åë= äÉ= ê¨J
ëÉêîçáê=ÇÉ=ä~=ëçäìíáçåW=
NK= píçééÉê=ä~=ã~ÅÜáåÉ=Éå=~ééìó~åí=ëìê=íçìë=äÉë= áåJ
íÉêêìéíÉìêë=Éí=ÉåäÉîÉê=ä~=ÑáÅÜÉ=¶=ä~=éêáëÉ=Çì=ê¨ëÉ~ìK=

OK= a¨îáëëÉê=äÉ=ÄçìÅÜçå=ÇÉ=êÉãéäáëë~ÖÉ=ENQF=Çì=ê¨ëÉêJ
îçáê=ÇÉ=ä~=ëçäìíáçåK=
PK= a¨îáëëÉê= äÉ= ÄçìÅÜçå= ÇÉ= îáÇ~åÖÉ= ENOF= ëáíì¨= áåÑ¨J
êáÉìêÉãÉåí=~ì=Å∑í¨=Ö~ìÅÜÉ=ÇÉ=ä~=ã~ÅÜáåÉK=
=

=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=
kbqqlv^db=ar=cfiqob=aD^pmfo^qflk=
NK= båäÉîÉê=äÉ=ÅçìîÉêÅäÉ=ÇÛ~ëéáê~íáçå=ENSF=ÇÉéìáë=~îçáê=
íçìêå¨=äÉë=äÉîáÉêë=E_F=èìá=äÉ=ÄäçèìÉåíK=
OK= båäÉîÉê=äÉ=ÑáäíêÉ=~îÉÅ=äÉ=ÑäçííÉìê=Éå=Ñ~áë~åí=Ñä¨ÅÜáê=
äÉ=ÄçêÇ=Çì=ÑáäíêÉ=éçìê=äÉ=Ç¨Ö~ÖÉê=ÇÉë=îáë=éê¨ëÉåíÉë=ëìê=
äÉ=ÅçìîÉêÅäÉK=
PK= ^îÉÅ=ìå=àÉí=ÇÛÉ~ì=åÉííçóÉê=íçìí=äÉ=ÖêçìéÉ=Éí=é~êJ
íáÅìäá≠êÉãÉåí=äÉë=é~êçáë=Éí=äÉ=ÑçåÇ=Çì=ÑáäíêÉK=
QK= c~áêÉ=íçìíÉë=äÉë=çé¨ê~íáçåë=ÇÉ=ä~î~ÖÉ=~îÉÅ=ëçáåK=
RK= oÉãçåíÉê=äÉ=íçìíK=
=

=
=
mlpfqflkkbjbkq=sboqf`^i=ab=i^=j^`efkb==
i~=ã~ÅÜáåÉ=Ççáí=éêÉåÇêÉ=ìå=éçëáíáçååÉãÉåí=îÉêíáÅ~ä=
êÉåîÉêë¨É=¶=äD~êêá≠êÉ=ÇÉéìáë=~îçáê=êÉéäá¨=äÉ=ÖìáÇçå=ÇÉ=
ä~=ã~ÅÜáåÉK==
`ÉííÉ=éçëáíáçå=éÉêãÉí=ìå=ÉåÅçãÄêÉãÉåí=ê¨Çìáí=éçìê=
äÉ=é~êâáåÖ=ÇÉ=ä~=ã~ÅÜáåÉ=Éí=Ñ~ÅáäáíÉ=äÉë=çé¨ê~íáçåë=ÇÉ=
ã~åìíÉåíáçåK==
mçìê=íçìêåÉê=ä~=ã~ÅÜáåÉ=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= píçééÉê=ä~=ã~ÅÜáåÉ=Éå=~ééìó~åí=ëìê=íçìë=äÉë= áåJ
íÉêêìéíÉìêë=Éí=ÉåäÉîÉê=ä~=ÑáÅÜÉ=¶=ä~=éêáëÉ=Çì=ê¨ëÉ~ìK=
OK= `çåíê∑äÉê=èìÉ= äÉë=ÇÉìñ= ê¨ëÉêîçáêë=ëçáÉåí=îáÇÉë=Éí=
Ç~åë= äÉ= Å~ë=éçìêîçáê=~= äÉìêë=îáÇ~åÖÉ= Eîçáê=Ç~åë= RsfJ
a^kdb= bq= kbqqlv^db= ar= obpboslfo= ab= ob`rmbJ
o^qflk?=Éí=Òsfa^kdb=bq=kbqqlv^db=ar=obpboslfo=
ab=i^=plirqflkÒFK=
PK= ^Öáê= ëìê= äÉ= äÉîáÉê= ÇÉ= Ç¨ÄäçÅ~ÖÉ= ETF= éê¨ëÉåí= éê≠ë=
ÇÉë=éçáÖå¨Éë=Çì=ÖìáÇçåK=
QK= qçìêåÉê=äÉ=ÖìáÇçå=Éå=äÉ=êÉéäá~åí=îÉêë=äÉë=ê¨ëÉêîçáêë=
Éå=ã~áåíÉå~åí=éêÉëë¨=äÉ=äÉîáÉê=ÇÉ=Ç¨ÄäçÅ~ÖÉ=ETFK=
RK= oÉäßÅÜÉê=äÉ=äÉîáÉê=ÇÉ=Ç¨ÄäçÅ~ÖÉ=ETF=éçìê=çÄíÉåáê=äÉ=
ÄäçÅ~ÖÉ=Çì=ÖìáÇçåK=
SK= pÉ=éçëáíáçååÉê=ëìê=äÉ=Å∑í¨=ÇêçáíÉ=ÇÉ=ä~=ã~ÅÜáåÉK=
TK= bå= ÉãéçáÖå~åí= ä~=ã~ÅÜáåÉ= ~îÉÅ= äÉë= ÇÉìñ=ã~áåë=
Ç~åë=äÉ=éçáåí=E^F=Çì=ÄçêÇ=Çì=ê¨ëÉêîçáê=Éí=E_F=ÇÉë=éçáJ
Öå¨Éë=Çì=ÖìáÇçå=ÅçããÉ=áåÇáèì¨É=Ç~åë=ä~=ÑáÖìêÉK=
UK= pçìäÉîÉê=ä~=é~êíáÉ=~î~åí=ÇÉ=ä~=ã~ÅÜáåÉ=Éå=ä~=Ñ~áJ
ë~åí=íçìêåÉê=ëìê=äÉë=êçì¨ë=~êêá≠êÉë=Éí=ä~=éçêí~åí=Ç~åë=
ä~=éçëáíáçå=îÉêíáÅ~äÉ=ÅçããÉ=Ç~åë=ä~=ÑáÖìêÉK==
=
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=^qqbkqflkW=
i~=éçëáíáçå= îÉêíáÅ~äÉ= Éëí= áåÇáèì¨É=èì~åÇ=çå=éê¨J
îçáí=ÇÉ=åÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=éçìê=ìåÉ=Çìê¨É=
ÇÉ=éäìë=ÇÉ=OLP= àçìêëI=éçìê=¨îáíÉê=èìÉ= äÉ=éçáÇë=ÇÉ=
ä~=ã~ÅÜáåÉ= éìáëëÉ=~îÉÅ= äÉ= íÉãéë= ÉåÇçãã~ÖÉê= ä~=
ÄêçëëÉ=Éå=ÅçãéêçãÉíí~åí=ÉåëìáíÉ=äÉ=ÅçêêÉÅí=ÑçåÅJ
íáçååÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉK===
=

=
=

=
kbqqlv^db=ab=i^=_olppb=
a¨ãçåíÉê= ä~=ÄêçëëÉ=Éí= ä~=åÉííçóÉê=~îÉÅ=ìå= àÉí=ÇÛÉ~ì=
Eéçìê= äÉ= Ç¨ãçåí~ÖÉ= ÇÉ= ä~= ÄêçëëÉ= îçáê= ÉåëìáíÉ= RabJ
jlkq^dbLjlkq^db=ab=i^=_olppbÒFK=
=
abjlkq^dbLjlkq^db=ab=i^=_olppb=
NK= oÉåîÉêëÉê=ä~=ã~ÅÜáåÉ=¶=äD~êêá≠êÉ=Eîçáê=Ç~åë=RmlpfJ
qflkkbjbkq=sboqf`^i=ab=i^=j^`efkb?F=Éå=Ñ~áë~åí=
~ííÉåíáçå= ÇÉ= ëÉ= ëçìîÉåáê= ÇÉ= ëíçééÉê= ä~=ã~ÅÜáåÉ= Éå=
~ééìó~åí= ëìê= íçìë= äÉë= áåíÉêêìéíÉìêë= Éí= ÉåäÉîÉê= ä~=
ÑáÅÜÉ=¶=ä~=éêáëÉ=Çì=ê¨ëÉ~ìK=
OK= ^îÉÅ= ä~= ã~ÅÜáåÉ= Ç~åë= ÅÉííÉ= éçëáíáçå= íçìêåÉê= ä~=
ÄêçëëÉ= Ç~åë= äÉ= ëÉåë= ÇÉë= ~áÖìáääÉë= ÇDìåÉ= ãçåíêÉI=
ÅçããÉ=áåÇáèì¨=Ç~åë=ä~=ÑáÖìêÉI=~Ñáå=èìÛÉääÉ=ëçêí=ÇÉ=ä~=
ëá≠ÖÉ=Çì=éä~íÉ~ì=éçêíÉJÄêçëëÉK==
=

=
=
PK= mçìê= êÉãÉííêÉ= ä~= ÄêçëëÉI= ÉåÅäÉåÅÜÉê= äÉë= Äçìíçåë=
éê¨ëÉåíë=Ç~åë=äÉìêë=ëá≠ÖÉë=Çì=éä~íÉ~ì=éçêíÉJÄêçëëÉ=Éí=
íçìêåÉê= Ç~åë= äÉ= ëÉåë= áåîÉêëÉ= ~ìñ= ~áÖìáääÉë= ÇÛìåÉ=
ãçåíêÉ=éçìê=çÄíÉåáê=äÉ=ÄäçÅ~ÖÉK==
=
=

=^qqbkqflkW=
iÉë=çé¨ê~íáçåë=ÇÉ= ä~=ã~åáéìä~íáçå=ÇÉ= ä~=ÄêçëëÉ=ÇçáJ
îÉåí=ÆíêÉ=ÉÑÑÉÅíì¨Éë=Éå=ìíáäáë~åí=ÇÉë=Ö~åíë=~ééêçéêá¨ë=
éçìê= ëÉ= éêçí¨ÖÉê= í~åí= ã¨Å~åáèìÉãÉåí= Çì= Åçåí~Åí=
~îÉÅ=äÉë=Äêáåë=èìÉ=Çì=êáëèìÉ=ÅÜáãáèìÉ=éçìê=äÉ=Åçåí~Åí=
~îÉÅ=ÇÉë=ëçäìíáçåë=Ç~åÖÉêÉìëÉëK=

=
kbqqlv^db=ar=pr`bro=
j~áåíÉåáê=äÉ=ëìÅÉìê=éêçéêÉ=Éëí=Ö~ê~åíáÉ=ÇÛìå=ë¨ÅÜ~ÖÉ=
ãÉáääÉìêK=
NK= oÉåîÉêëÉê=ä~=ã~ÅÜáåÉ=¶=äD~êêá≠êÉ=Eîçáê=Ç~åë=RmlpfJ
qflkkbjbkq=sboqf`^i=ab=i^=j^`efkb?F=Éå=Ñ~áë~åí=
~ííÉåíáçå= ÇÉ= ëÉ= ëçìîÉåáê= ÇÉ= ëíçééÉê= ä~=ã~ÅÜáåÉ= Éå=
~ééìó~åí= ëìê= íçìë= äÉë= áåíÉêêìéíÉìêë= Éí= ÉåäÉîÉê= ä~=
ÑáÅÜÉ=¶=ä~=éêáëÉ=Çì=ê¨ëÉ~ìK=
OK= ^îÉÅ=ä~=ã~ÅÜáåÉ=Ç~åë=ÅÉííÉ=éçëáíáçå=åÉííçóÉê=ëçáJ
ÖåÉìëÉãÉåí= äÛáåí¨êáÉìê=ÇÉ= äÛÉãÄê~ó~ÖÉ= ëìê= äÉ= ëìÅÉìê=
Éå= ¨äáãáå~åí= ¨îÉåíìÉäë= Ç¨ÅÜÉíë= ÇÉ= ë~äáëëìêÉ= Éí= åÉíJ
íçóÉê=ëçáÖåÉìëÉãÉåí=äÉë=Ä~îÉííÉë=Çì=ëìÅÉìêK=
=

=
=
=
bkqobqfbk=loafk^fob=
=
objmi^`bjbkq=ab=i^=_olppb=
i~= ÄêçëëÉ= î~= êÉãéä~Å¨É= èì~åÇ= äÉë= Äêáåë= ~êêáîÉåí= ¶=
NMãã=ÇÉ= äçåÖìÉìêK=lå=éÉìí=Éå=çìíêÉ=Éëë~óÉê= íóéÉë=
ÇáÑÑ¨êÉåíë= ÇÉë= ÄêçëëÉëI= Éå= ÑçåÅíáçå= Çì= íóéÉ= Çì= ëçä=
èìDçå=Ççáí= ä~îÉê=Éí= äÉë= ÅçåÇáíáçåë=ÇÉ=ë~äáëëìêÉ=èìDçå=
íêçìîÉ=Eîçáê=Ç~åë=R_olppbp=`lkpbfiibbpÒFK=
a¨ãçåíÉê= ä~= ÄêçëëÉ= ìë¨É= Éí= ä~= êÉãéä~Å¨É= ~îÉÅ= ìåÉ=
åçìîÉääÉ= Eîçáê= Ç~åë= Rabjlkq^dbLjlkq^db= ab= i^=
_olppb?FK=
=
objmi^`bjbkq=ab=i^=_^sbqqb=^oofbob=ar=
pr`bro=
`çåíê∑äÉê= äÛ¨í~í= ÇÛìëìêÉ= ÇÉ= ä~= Ä~îÉííÉ= Çì= ëìÅÉìê= Éí=
¨îÉåíìÉääÉãÉåí=ä~=íçìêåÉê=çì=ä~=êÉãéä~ÅÉêK=
mçìê=äÉ=êÉãéä~ÅÉãÉåí=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= _~áëëÉê=äÉ=ëìÅÉìê=Éå=íçìêå~åí=îÉêë=äÉ=Ä~ë=äÉ=äÉîáÉê=
EQF=ëáíì¨=~ì=ÅÉåíêÉ=Çì=ÖìáÇçåK=
OK= oÉåîÉêëÉê=ä~=ã~ÅÜáåÉ=¶=äD~êêá≠êÉ=Eîçáê=Ç~åë=RmlpfJ
qflkkbjbkq=sboqf`^i=ab=i^=j^`efkb?F=Éå=Ñ~áë~åí=
~ííÉåíáçå= ÇÉ= ëÉ= ëçìîÉåáê= ÇÉ= ëíçééÉê= ä~=ã~ÅÜáåÉ= Éå=
~ééìó~åí= ëìê= íçìë= äÉë= áåíÉêêìéíÉìêë= Éí= ÉåäÉîÉê= ä~=
ÑáÅÜÉ=¶=ä~=éêáëÉ=Çì=ê¨ëÉ~ìK=
=

=
=
PK= ^îÉÅ= ä~=ã~ÅÜáåÉ=Ç~åë=ÅÉííÉ=éçëáíáçå=~Öáê= ëìê= äÉë=
¨Åêçìë= é~éáääçå= ENF= Éå= äÉë= Ç¨îáëë~åí= Åçãéä≠íÉãÉåí=
éçìê=äáÄ¨êÉê=äÉ=ëìÅÉìêK=
QK= båäÉîÉê=äÉ=ã~åÅÜçå=EOF=Çì=íìó~ì=ëìÅÉìê=Éí=ÉåäÉJ
îÉê=äÉ=ëìÅÉìêK=
=

=
=
RK= a¨ÅêçÅÜÉê= ä~= ÑÉêãÉíìêÉ= EQF= ÇÉ= ä~= ä~ãÉ= éêÉëëÉJ
Ä~îÉííÉ= Éí= ÉåäÉîÉê= ä~= Ä~îÉííÉ= éçìê= ä~= íçìêåÉê= çì= ä~=
êÉãéä~ÅÉêK=
SK= `çåíê∑äÉê=èìÉ=äÉ=ã~åÅÜçå=Éí=äÉ=íìó~ì=Çì=ëìÅÉìê=
åÉ= ëçáÉåí=é~ë=çÄëíêì¨ë=Éí=¨îÉåíìÉääÉãÉåí=ÉåäÉîÉê= ä~=
ë~äáëëìêÉK=
mçìê=êÉãÉííêÉ=äÉ=ëìÅÉìêI=ê¨é¨íÉê=~ì=Åçåíê~áêÉ=äÉë=çé¨J
ê~íáçåë=ëìëÇáíÉëK=
=

=
==

==
objmi^`bjbkq=ab=i^=_^sbqqb=^s^kq=ar=prJ
`bro=
`çåíê∑äÉê=äÛ¨í~í=ÇÛìëìêÉ=ÇÉ=ä~=Ä~îÉííÉ=~î~åí=Çì=ëìÅÉìê=
Éí=¨îÉåíìÉääÉãÉåí=ä~=êÉãéä~ÅÉêK=
mçìê=äÉ=êÉãéä~ÅÉãÉåí=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= _~áëëÉê=äÉ=ëìÅÉìê=Éå=íçìêå~åí=îÉêë=äÉ=Ä~ë=äÉ=äÉîáÉê=
EQF=ëáíì¨=~ì=ÅÉåíêÉ=Çì=ÖìáÇçåK=
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=
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OK= oÉåîÉêëÉê=ä~=ã~ÅÜáåÉ=¶=äD~êêá≠êÉ=Eîçáê=Ç~åë=RmlpfJ
qflkkbjbkq=sboqf`^i=ab=i^=j^`efkb?F=Éå=Ñ~áë~åí=
~ííÉåíáçå= ÇÉ= ëÉ= ëçìîÉåáê= ÇÉ= ëíçééÉê= ä~=ã~ÅÜáåÉ= Éå=
~ééìó~åí=ëìê=íçìë= äÉë= áåíÉêêìéíÉìêëI=ÉåäÉîÉê= ä~=ÑáÅÜÉ=
¶=ä~=éêáëÉ=Çì=ê¨ëÉ~ì=Éí=ÇÉ=îáÇÉê=äÉë=ê¨ëÉêîçáêëK=
=

=
=
PK= ^îÉÅ= ä~=ã~ÅÜáåÉ= Ç~åë= ÅÉííÉ= éçëáíáçå= éêçÅ¨ÇÉê= ¶=
Ç¨ãçåíÉê= äÉ= ëìÅÉìê= Éí= ÉåëìáíÉ= ä~=Ä~îÉííÉ= ~êêá≠êÉ= Çì=
ëìÅÉìê= Eîçáê= Ç~åë= Robjmi^`bjbkq= ab= i^= _^sbqqb=
^oofbob=ar=pr`broÒFK=
QK= båäÉîÉê=äÉë=¨Åêçìë=é~éáääçå=ESF=ëáíì¨ë=ëìê=ä~=é~êíáÉ=
ëìé¨êáÉìêÉ=Çì=Åçêéë=Çì=ëìÅÉìêK=
RK= p¨é~êÉê= ÉåëìáíÉ= äÉë= ÇÉìñ= é~êíáÉë=ã¨í~ääáèìÉë= èìá=
äÉ=ÅçãéçëÉåí=éçìê=ÉåäÉîÉê=ä~=Ä~îÉííÉ=~î~åíK=
SK= kÉííçóÉê=~îÉÅ=ìå=àÉí=ÇDÉ~ì=íçìë=äÉë=Åçãéçë~åíëK=
mçìê=êÉãÉííêÉ=äÉ=ëìÅÉìêI=ê¨é¨íÉê=~ì=Åçåíê~áêÉ=äÉë=çé¨J
ê~íáçåë=ëìëÇáíÉëK=
=

=
=
=
`lkqolib=ab=clk`qflkkbjbkq=
=
ib=jlqbro=aD^pmfo^qflk=kb=clk`qflkkb=m^p=
s¨êáÑáÉê=èìÉ=äÛáåíÉêêìéíÉìê=EOF=Çì=ãçíÉìê=ÇD~ëéáê~íáçå=
ëçáí=~ääìã¨=Éå=î¨êáÑá~åí=èìÉ=äÉ=í¨ãçáå=ÅçêêÉëéçåÇ~åí=
ëçáí=~ääìã¨K=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=

=
=
ib=jlqbro=ab=i^=_olppb=kb=clk`qflkkb=m^p=
NK= s¨êáÑáÉê= èìÉ= äÛáåíÉêêìéíÉìê= ENF= Çì= ãçíÉìê= ÇÉ= ä~=
ÄêçëëÉ=ëçáí=~ääìã¨=Éå=î¨êáÑá~åí=èìÉ=äÉ=í¨ãçáå=ÅçêêÉëJ
éçåÇ~åí=ëçáí=~ääìã¨K=
OK= ^ÅíáçååÉê=äÉë=äÉîáÉêë=éê¨ëÉåÅÉ=ÜçããÉ=ESFK=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=

=
=
iDb^r=pro=i^=_olppb=kDbpq=m^p=prccfp^kqb=
NK= s¨êáÑáÉê= ÇD~îçáê= ~Åíáî¨= äDáåíÉêêìéíÉìê= ÇÉ= äD¨äÉÅíêçJ
î~ååÉ= EPF= Éå= î¨êáÑá~åí= èìÉ= äÉ= í¨ãçáå= ÅçêêÉëéçåÇ~åí=
ëçáí=~ääìã¨K=
OK= `çåíê∑äÉê= äÉ=åáîÉ~ì=ÇÉ= äDÉ~ì=Ç~åë= äÉ= ê¨ëÉêîçáê=ÇÉ=
ä~= ëçäìíáçå= Eîçáê= Ç~åë= Robpboslfo=ab= i^= plirqflk=
abqbodbkqbÒFK=
PK= s¨êáÑáÉê=èìÉ=äÉ=ê¨Öä~ÖÉ=Çì=Ç¨Äáí=ÇÉ=ä~=ëçäìíáçå=Ç¨J
íÉêÖÉåíÉ= ENMF=éä~Å¨=~åí¨êáÉìêÉãÉåí=ëçìë= äÉ= ê¨ëÉêîçáê=
ÇÉ=ä~=ëçäìíáçå=ëçáí=ëìÑÑáë~ããÉåí=çìîÉêíK=
QK= ^ÅíáçååÉê=äÉë=äÉîáÉêë=éê¨ëÉåÅÉ=ÜçããÉ=ESFK=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=

=

=
i^=j^`efkb=kb=kbqqlfb=m^p=_fbk=
NK=iÉë=ÄêçëëÉë=åDçåí=é~ë=äÉë=Äêáåë=ÇÉ=ä~=ÇáãÉåëáçå=~éJ
éêçéêá¨ÉW= ìíáäáëÉê= ëÉìäÉãÉåí= ÇÉë= ÄêçëëÉë= çêáÖáå~äÉëK=
mçìê= ÇÉë= ëìÖÖÉëíáçåëI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K==
OK= i~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ=Éëí=áåëìÑÑáë~åíÉW=çìîêáê=Éå=
éäìë= äÉ= ê¨Öä~ÖÉ= ÇÉ= Ç¨Äáí= ÇÉ= ä~= ëçäìíáçå= Ç¨íÉêÖÉåíÉ=
ENMFK=
PK= `çåíê∑äÉê=èìÉ=äÉ=Ç¨íÉêÖÉåí=ëçáí=Ç~åë=äÉ=éçìêÅÉåJ
í~ÖÉ=ÅçåëÉáää¨K=
`çåëìäíÉê= äÉ= ëÉêîáÅÉ= ÇÛ~ëëáëí~åÅÉ= íÉÅÜåáèìÉ= ~ìíçêáë¨=
éçìê=íçìí=ÅçåëÉáäK=
=
ib=pr`bro=kb=pb`eb=m^p=m^oc^fqbjbkq=
NK= `çåíê∑äÉê= èìÉ= äÉë= Ä~îÉííÉë= Çì= ëìÅÉìê= ëçáÉåí=
éêçéêÉëI= áåí~ÅíÉë= Éí= åÉ= íêçé=ìë¨ÉëK= pá= å¨ÅÉëë~áêÉI= äÉë=
íçìêåÉê=çì=äÉë=êÉãéä~ÅÉê=Eîçáê=Ç~åë=Robjmi^`bjbkq=
ab=i^=_^sbqqb=^oofbob=ar=pr`broÒFK=
OK= `çåíê∑äÉê=èìÉ= äÉ=ã~åÅÜçå=Çì= íìó~ì=ÇÛ~ëéáê~íáçå=
ëçáí=ÉåÅäÉåÅÜ¨=ÅçêêÉÅíÉãÉåí=Ç~åë=äÉ=éêçéêÉ=äçÖÉãÉåí=
ëìê=äÉ=ê¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçåK=
PK= fåíÉêîÉåáê=ëìê=äÉ=ÑáäíêÉ=ÇÛ~ëéáê~íáçå=Éå=äÉ=åÉííçó~åíK=
QK= oÉãéä~ÅÉê=äÉë=Ä~îÉííÉë=ëá=ìë¨ÉëK=

RK= `çåíê∑äÉê= èìÉ= äÛáåíÉêêìéíÉìê= Çì= ãçíÉìê=
ÇÛ~ëéáê~íáçå=ëçáí=~ääìã¨K=
SK= `çåíê∑äÉê=äÉ=åáîÉ~ì=Ç~åë=äÉ=ê¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~J
íáçå=Eîçáê=Ç~åë=?afpmlpfqfc=qolm=mibfk?F=Éí=ëá=å¨ÅÉëJ
ë~áêÉI=îáÇÉê=äÉ=ê¨ëÉêîçáêK=
TK= pá= äÉ=ëçä= êÉëíÉ=ãçìáää¨=Ç~åë= ä~=é~êíáÉ= ÅÉåíê~äÉ=Çì=
ë¨ÅÜ~ÖÉI= áä= Éëí=å¨ÅÉëë~áêÉ=ÇÉ=ÅÜ~êÖÉê= äÉ=éäìë=Ç~åë= ä~=
é~êíáÉ=~êêá≠êÉ=Çì=ëìÅÉìêI=Éå=îáëë~åí=ÇÉ=èìÉäèìÉë=íçìêë=
ä~=îáëI=ÅçããÉ=áåÇáèì¨É=Ç~åë=ä~=ÑáÖìêÉK=
=

=
molar`qflk=bu`bppfsb=ab=jlrppb=
`çåíê∑äÉê=èìÛçå=~=ìíáäáë¨=Çì=Ç¨íÉêÖÉåí=¶=ãçìëëÉ=ãçJ
Ç¨ê¨ÉK= bîÉåíìÉääÉãÉåíI= ~àçìíÉê= ìåÉ= èì~åíáí¨= ãáåáJ
ã~äÉ= ÇÉ= äáèìáÇÉ= ~åíáãçìëëÉ=Ç~åë= äÉ= ê¨ëÉêîçáê=ÇÉ= ê¨J
Åìé¨ê~íáçåK=
fä=Éëí=Äçå=ÇÉ=ê~ééÉäÉê=èìDÉå=Å~ë=ÇÛìå=ëçä=éÉì=ë~äÉI=ìåÉ=
èì~åíáí¨= éäìë= áãéçêí~åíÉ= ÇÉ= ãçìëëÉ= ëÉ= ÑçêãÉê~K=
a~åë=ÅÉ=Å~ë=ê¨ÇìáêÉ=äÉ=éçìêÅÉåí~ÖÉ=ÇÉ=ä~=ëçäìíáçå=Ç¨J
íÉêÖÉåíÉK=



= = =

c= = c=

=

= PN

bkqobqfbk=moldo^jjb=
=
fkqbosbkqflk= glrok^ifbob= loafk^fobLjbkprbiibjbkq=

kbqqlv^db=ar=obpboslfo=ab=ob`rmbo^qflk= •= =
kbqqlv^db=ar=cfiqob=aD^pmfo^qflk= •== =
kbqqlv^db=ab=i^=_olppb= •== =
abjlkq^db=ab=i^=_olppb= •== =
kbqqlv^db=ar=pr`bro= •== =
objmi^`bjbkq=ab=i^=_^sbqqb=^s^kq=ar=pr`bro= = •=ëá=å¨ÅÉëë~áêÉ=
objmi^`bjbkq=ab=i^=_^sbqqb=^oofbob=ar=pr`bro= = •=ëá=å¨ÅÉëë~áêÉ=
kbqqlv^db=ar=qrv^r=pr`bro= = •=
kbqqlv^db=ar=obpboslfo=ab=i^=plirqflk= = •=
= = =

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
_olppbp=`lkpbfiibbp=
iÉë=ÄêçëëÉë=ÇçáîÉåí=ÆíêÉ=ÅÜçáëáÉë=Éå=ÑçåÅíáçå=Çì=íóéÉ=ÇÉ=ëçä=Éí=ÇÉ=ä~=ë~äáëëìêÉ=ÇÛÉåäÉîÉêK=
iÉ=ã~í¨êáÉä=Éãéäçó¨=Éí=äÉ=Çá~ã≠íêÉ=ÇÉë=Äêáåë=ëçåí=äÉë=¨ä¨ãÉåíë=èìá=Ñçåí=ä~=ÇáÑÑ¨êÉåÅÉ=ÇÉë=ÄêçëëÉëK=
=

j^qbofbi= `^o^`qbofpqfnrbp=

mmi=Emçäóéêçéóä≠åÉF= _çååÉ=ê¨ëáëí~åÅÉ=¶=äÛìëìêÉK=j~áåíáÉåí=äÉë=Å~ê~Åí¨êáëíáèìÉë=~îÉÅ=ÇÉ=äÛÉ~ì=ÅÜ~ìÇÉ=àìëèìÛ¶=SMø`K=bääÉ=åÛÉëí=é~ë=ÜóÖêçëÅçéáèìÉK=

afjbkpflk=abp=_ofkp=
=
=
=
=

iÉë=Äêáåë=~îÉÅ=ìå=Çá~ã≠íêÉ=éäìë=áãéçêí~åí=ëçåí=éäìë=êáÖáÇÉëI=é~ê=Åçåë¨èìÉåí=çå=Ççáí=äÉë=ìíáäáë¨ë=ëìê=ìå=ëçä=äáëëÉ=çì=~îÉÅ=ÇÉ=éÉíáíë=
àçáåíëK=pìê=äÉ=ëçä=áêê¨ÖìäáÉê=çì=~îÉÅ=ÇÉë=êÉäáÉÑë=çì=~îÉÅ=ÇÉë=Öêçë=àçáåíë=áä=Éëí=ÅçåëÉáää¨=ÇÛìíáäáëÉê=ÇÉë=ÄêçëëÉë=éäìë=ëçìéäÉë=é~êÅÉ=èìÛÉääÉë=
é¨å≠íêÉåí=éäìë=Ñ~ÅáäÉãÉåí=Éå=éêçÑçåÇÉìêK=pÉ=ê~ééÉäÉê=èìÉ=èì~åÇ=äÉë=Äêáåë=ÇÉ=ä~=ÄêçëëÉ=ëçåí=ìë~Ö¨ë=Éí=ÇÉîáÉååÉåí=íêçé=ÅçìêíëI=áäë=
ÇÉîáÉååÉåí=êáÖáÇÉë=Éí=áäë=åÉ=éÉìîÉåí=éäìë=é¨å¨íêÉê=Éí=åÉííçóÉê=Éå=éêçÑçåÇÉìêI=ãÆãÉ=ëá=äÉë=Äêáåë=ëçåí=íêçé=ÖêçëI=ä~=ÄêçëëÉ=~=íÉåÇ~åÅÉ=
ÇÉ=ë~ìíáääÉêK=

mi^qb^r=aDbkqo^fkbjbkq=
=
=

iÉ=éä~íÉ~ì=ÇÛÉåíê~≤åÉãÉåí=Éëí=ÅçåëÉáää¨=éçìê=äÉ=åÉííçó~ÖÉ=ÇÉë=ëìêÑ~ÅÉë=äáëëÉëK=fä=Éëí=¨èìáé¨=~îÉÅ=ìåÉ=ë¨êáÉ=ÇÉë=éçáåíÉë=ÇÛ~åÅêÉ=èìá=
éÉêãÉííÉåí=ÇÉ=êÉíÉåáê=Éí=ÇÛÉåíê~≤åÉê=äÉ=ÇáëèìÉ=~Äê~ëáÑ=Eé~ÇF=éÉåÇ~åí=äÉ=íê~î~áäK=fä=Éëí=áãéçêí~åí=èìÉ=ä~=Ü~ìíÉìê=Çì=éä~íÉ~ì=~îÉÅ=ëçå=
ÇáëèìÉ=~Äê~ëáÑ=Eé~ÇF=ëçáí=ãÆãÉ=¶=ä~=Ü~ìíÉìê=ÇÉ=ä~=ÄêçëëÉK=

=
=

j^`efkb= `lab= nr^kqfqb= abp`ofmqflk= =

QUVMPMOM= N= _êçëëÉ=mmi=MIS=Õ=PQR= pçäë=åçêã~ìñK= =
QUVMPMPM= N= _êçëëÉ=mmi=MIV=Õ=PQR= pçäë=äáëëÉë=~îÉÅ=ÇÉë=éÉíáíë=àçáåíë=Éí=ë~äáëëìêÉ=éÉêëáëí~åíK= =
QUVMPMRM= N= _êçëëÉ=R=ãáñ=Õ=PQR= mçìê=íçìë=äÉë=ëçäëK= =
QUUMPMNM= N= mä~íÉ~ì=ÇDÉåíê~≤åÉãÉåí=Õ=PPM= mçìê=é~Ç=ÇÉ=NQÒI=éçìê=äÉ=åÉííçó~ÖÉ=ÇÉë=ëìêÑ~ÅÉë=äáëëÉëK= =
QUUMPMPM= N= mä~íÉ~ì=ÇDÉåíê~≤åÉãÉåí=Õ=PPM=H=ÅÉåíÉê=äçÅâ=îÉêí= mçìê=é~Ç=ÇÉ=NQÒI=éçìê=äÉ=åÉííçó~ÖÉ=ÇÉë=ëìêÑ~ÅÉë=äáëëÉëK= =
QUUMPMQM= N= mä~íÉ~ì=ÇDÉåíê~≤åÉãÉåí=Õ=PPM=H=ÅÉåíÉê=äçÅâ=åçáê= mçìê=é~Ç=ÇÉ=NQÒI=éçìê=äÉ=åÉííçó~ÖÉ=ÇÉë=ëìêÑ~ÅÉë=äáëëÉëK= =

=


