
= = =

d_= = d_=

=

= NP

prjj^ov= =
=

ibdbka=fkpqorjbkq=_l^oa=^ka=`lkqolip= NQ 

ibdbka=j^`efkb= NQ 

qb`ekf`^i=abp`ofmqflk= NR 

fkqolar`qlov=`ljjbkq= NS 

dbkbo^i=oribp=lc=p^cbqv= NS 

pvj_lildv= NS 

_bclob=rpb= NT 

e~åÇäáåÖ=çÑ=íÜÉ=é~ÅâÉÇ=ã~ÅÜáåÉ= NT 

råé~ÅâáåÖ=çÑ=íÜÉ=ã~ÅÜáåÉ= NT 

jçîÉãÉåíë=çÑ=íÜÉ=Ü~åÇäÉ=Ä~ê= NT 

`çååÉÅíáçå=Ä~ííÉêáÉë= NT 

_~ííÉêó=ÅÜ~êÖáåÖ= NT 

Eëí~åÇ~êÇ=îÉêëáçå=ïáíÜ=^dj=Ä~ííÉêáÉëF= NT 

_~ííÉêó=ÅÜ~êÖáåÖ= NT 

Eéäìë=îÉêëáçå=ïáíÜ=uc`=Ä~ííÉêáÉëF= NT 

_~ííÉêáÉë=Çáëéçë~ä= NU 

oÉÅçîÉêó=í~åâ= NU 

pçäìíáçå=í~åâ= NU 

cillo=`ib^kfkd= NU 

pí~êíáåÖ=çÑ=íÜÉ=ã~ÅÜáåÉ= NU 

e~åÇäÉ=Ä~ê=~ÇàìëíãÉåí= NU 

lîÉêÑáää=éêçíÉÅíáçå= NU 

pÉÅìêáíó=ÇÉîáÅÉ=ÄêìëÜ=äáÑíáåÖ=Eçéíáçå~äF= NV 

pqlmmfkd=qeb=j^`efkb=^cqbo=`ib^kfkd=lmbo^qflk= NV 

a^fiv=j^fkqbk^k`b= NV 

bãéíóáåÖ=~åÇ=ÅäÉ~åáåÖ=çÑ=íÜÉ=êÉÅçîÉêó=í~åâ= NV 

bãéíóáåÖ=~åÇ=ÅäÉ~åáåÖ=çÑ=íÜÉ=ëçäìíáçå=í~åâ= NV 

pìÅíáçå=ÑáäíÉê=ÅäÉ~åáåÖ= NV 

sÉêíáÅ~ä=éçëáíáçåáåÖ=çÑ=íÜÉ=ã~ÅÜáåÉ= NV 

_êìëÜ=ÅäÉ~åáåÖ= OM 

_êìëÜ=êÉãçî~äLÑáííáåÖ= OM 

pèìÉÉÖÉÉ=ÅäÉ~åáåÖ= OM 

loafk^ov=j^fkqbk^k`b= OM 

`çåíêçä=ÇÉîáÅÉ=ÄêìëÜ=ïÉ~ê=Eçéíáçå~äF= OM 

_êìëÜ=êÉéä~ÅÉãÉåí= OM 

oÉ~ê=ëèìÉÉÖÉÉ=êìÄÄÉê=êÉéä~ÅÉãÉåí= OM 

cêçåí=ëèìÉÉÖÉÉ=êìÄÄÉê=êÉéä~ÅÉãÉåí= OM 

qolr_ibpellqfkd=drfab= ON 

qÜÉ=ëìÅíáçå=ãçíçê=ÇçÉë=åçí=ïçêâ= ON 

qÜÉ=ÄêìëÜ=ãçíçê=ÇçÉë=åçí=ïçêâ= ON 

fåëìÑÑáÅáÉåí=ï~íÉê=çå=íÜÉ=ÄêìëÜ= ON 

qÜÉ=ã~ÅÜáåÉ=ÇçÉë=åçí=ÅäÉ~å=éêçéÉêäó= ON 

qÜÉ=ëèìÉÉÖÉÉ=ÇçÉë=åçí=Çêó=éÉêÑÉÅíäó= ON 

bñÅÉëëáîÉ=Ñç~ã=éêçÇìÅíáçå= ON 

iÉÇ=EOFI=EPF=~åÇ=EQF=ÄÉÅçãÉ=êÉÇ= ON 

moldo^jjba=j^fkqbk^k`b= OO 

ob`ljjbkaba=_orpebp= OO 

=



= = =

d_= = d_=

=

= NQ

ibdbka=fkpqorjbkq=_l^oa=^ka=`lkqolip=
=
NK lkLlcc=ptfq`e=tfqe=pfdk^i=pfdk^i=i^jm=
OK _orpe=jlqlo=ptfq`e=tfqe=pfdk^i=i^jm=
PK pr`qflk=jlqlo=ptfq`e=tfqe=pfdk^i=i^jm=
QK plibklfa=s^isb=ptfq`e=tfqe=pfdk^i=i^jm=

=
=
RK pnrbbdbb=ifcq=ibsbo=
SK e^kaib=_^op=
TK p`or_=`lkqoli=ibsbop=
UK e^kaib=_^o=obib^pb=ibsbo=

=

=

=
ibdbka=j^`efkb=
=
VK tebbip=
NMK _orpe=_^pb=^ppbj_iv=
NNK plirqflk=cilt=^agrpqjbkq=
NOK plirqflk=q^kh==
NPK ao^fk=mird=plirqflk=q^kh=
NQK pnrbbdbb=^ppbj_iv=
NRK cfiifkd=`^m=clo=plirqflk=q^kh=

=

=
=
=

NSK ob`lsbov=q^kh==
NTK pr`qflk=`lsbo=
NUK fkpqorjbkq=_l^oa=
NVK _^qqbov=`e^odb=ibsbi=iba=fkaf`^qlo=E^djF=
OMK j^fkp=mird=clo=bib`qof`=`^_ib=_^qqbov=`e^odbo=
ONK pbof^i=krj_bo=mi^qb=

=

==
=
= = = = =



= = =

d_= = d_=

=

= NR

=
=

qb`ekf`^i=abp`ofmqflk= = ïáíÜ=Ä~ííÉêáÉë=^dj= ïáíÜ=Ä~ííÉêáÉë=uc`=

`äÉ~åáåÖ=ïáÇíÜ= ãã= PQR= PQR=

pèìÉÉÖÉÉ=ïáÇíÜ= ãã= QNM= QNM=

_~ííÉêó=îçäí~ÖÉ== s= OQ= OQ=

_~ííÉêó=Å~é~Åáíó= ^Ü=
R
= OU= PR=

mçïÉê=ê~íáåÖ== t= QPM= QPM=

tçêâáåÖ=Å~é~ÅáíóI=ìé=íç= ëèãLÜ= NOQM= NOQM=

_êìëÜ=Çá~ãÉíÉê= ãã= PQR= PQR=

_êìëÜ=êéã= êéã= NTM= NTM=

_êìëÜ=éêÉëëìêÉ=Eã~ñF= âÖ= OR= OR=

pìÅíáçå=î~Åììã= ãÄ~ê= VM= VM=

qóéÉ=çÑ=ÇêáîÉ= = ëÉãá=~ìíçã~íáÅ= ëÉãá=~ìíçã~íáÅ=

j~ñáãìã=Öê~ÇáÉåí= B= O= O=

`~é~Åáíó=ëçäìíáçå=í~åâ= ä= NR= NR=

`~é~Åáíó=êÉÅçîÉêó=í~åâ= ä= NS= NS=

j~ÅÜáåÉ=äÉåÖíÜ=EãáåF= ãã= TQR= TQR=

j~ÅÜáåÉ=ÜÉáÖÜí= ãã= RRM= RRM=

j~ÅÜáåÉ=ïáÇíÜ= ãã= QNR= QNR=

j~ÅÜáåÉ=ïÉáÖÜí=EÉãéíóI=ïáíÜ=Ä~ííÉêáÉëF= âÖ= SR= TM=

tÉáÖÜí=çÑ=íÜÉ=Ä~ííÉêáÉë= âÖ= OO= OSIQ=

oÉÅÜ~êÖáåÖ=íáãÉ=ã~ñ= Ü= NM= O=

_~ííÉêó=Åçãé~êíãÉåí=ïáíÜ=ëìééçêí=Ei=ñ=t=ñ=eF= ãã= ONR=ñ=OTM=ñ=NVM= JJJ=

_~ííÉêó=Åçãé~êíãÉåí==ïáíÜçìí=ëìééçêí=Ei=ñ=t=ñ=eF= ãã= JJJ= ONR=ñ=ORT=ñ=OMR=

^ÅçìëíáÅ=éêÉëëìêÉ=äÉîÉä=Eáå=ÅçåÑçêãáíó=ïáíÜ=bkSMQ|MNF= Ç_=E^F= SSIU= SSIU=

`ä~ëë= = f= f=

mêçíÉÅíáçå=äÉîÉä= fm= OP= OP=

_~ííÉêó=ÅÜ~êÖÉê=îçäí~ÖÉ= s=ú= OPM= OPM=

_~ííÉêó=ÅÜ~êÖÉê=ÑêÉèìÉåÅó= eò= RM= RM=

_~ííÉêó=ÅÜ~êÖÉê=Åä~ëë= = f= f=



= = =

d_= = d_=

=

= NS

fkqolar`qlov=`ljjbkq=
qÜ~åâ=óçì=Ñçê=Ü~îáåÖ=ÅÜçëÉå=çìê=ã~ÅÜáåÉK=qÜáë=Ñäççê=
ÅäÉ~åáåÖ=ã~ÅÜáåÉ= áë=ìëÉÇ=Ñçê=íÜÉ=ÅçããÉêÅá~ä=ÅäÉ~åJ
áåÖ=~åÇ=áë=~ÄäÉ=íç=ÅäÉ~å=ãçëí=íóéÉë=çÑ=Ü~êÇ=ÑäççêI=ÉñJ
ÅÉéí= Å~êéÉí= ÅäÉ~åáåÖ= EáÑ= ìåëìêÉ= éäÉ~ëÉ= Åçåëìäí= óçìê=
Ñäççê= ã~åìÑ~ÅíìêÉêLëìééäáÉêFK= aìêáåÖ= áíë= Ñçêï~êÇ=
ãçîÉãÉåíI= íÜÉ= ÅçãÄáåÉÇ= ~Åíáçå= çÑ= íÜÉ= ÄêìëÜ= ~åÇ=
íÜÉ=ÇÉíÉêÖÉåí=ëçäìíáçå=êÉãçîÉë=íÜÉ=Çáêí=ïÜáÅÜ=áë=êÉJ
ÅçîÉêÉÇ=íÜêçìÖÜ=íÜÉ=êÉ~ê=ëìÅíáçå=~ëëÉãÄäóI=ÖáîáåÖ=~=
éÉêÑÉÅíäó=Çêó=ëìêÑ~ÅÉK=
qÜÉ=ã~ÅÜáåÉ=ãìëí=ÄÉ=ìëÉÇ=çåäó=Ñçê=ëìÅÜ=éìêéçëÉK= fí=
ÖáîÉë=íÜÉ=ÄÉëí=éÉêÑçêã~åÅÉ=áÑ=áí=áë=ìëÉÇ=ÅçêêÉÅíäó=~åÇ=
ã~áåí~áåÉÇ=áå=ÖççÇ=ÅçåÇáíáçåK=tÉ=íÜÉêÉÑçêÉ=~ëâ=óçì=
íç= êÉ~Ç= íÜáë= áåëíêìÅíáçå= ÄççâäÉí= Å~êÉÑìääó= ïÜÉåÉîÉê=
ÇáÑÑáÅìäíáÉë=~êáëÉ= áå=íÜÉ=ÅçìêëÉ=çÑ=íÜÉ=ã~ÅÜáåÉÛë=ìëÉK=
få= Å~ëÉ= çÑ= åÉÉÇI=ïÉ= ~ëâ= óçì= íç= Åçåí~Åí= çìê= ëÉêîáÅÉ=
ÇÉé~êíãÉåí=Ñçê=~ää=~ÇîáÅÉ=~åÇ=ëÉêîáÅáåÖ=~ë=ã~ó=éêçîÉ=
åÉÅÉëë~êóK==
=
=
dbkbo^i=oribp=lc=p^cbqv=
qÜÉ=êìäÉë=ÄÉäçï=Ü~îÉ=íç=ÄÉ=ÑçääçïÉÇ=Å~êÉÑìääó=áå=çêJ
ÇÉê= íç= ~îçáÇ= áåàìêó= íç= íÜÉ= çéÉê~íçê= ~åÇ=Ç~ã~ÖÉ= íç=
íÜÉ=ã~ÅÜáåÉK==
J= oÉ~Ç= íÜÉ= ä~ÄÉäë= Å~êÉÑìääó= çå= íÜÉ=ã~ÅÜáåÉK=aç=åçí=
ÅçîÉê=íÜÉã=Ñçê=~åó=êÉ~ëçå=~åÇ=êÉéä~ÅÉ=íÜÉã=áããÉJ
Çá~íÉäó=áÑ=Ç~ã~ÖÉÇK==
J= qÜÉ=ã~ÅÜáåÉ=ãìëí= ÄÉ= ìëÉÇ= ÉñÅäìëáîÉäó= Äó= ~ìíÜçJ
êáòÉÇ= ëí~ÑÑ= íÜ~í= Ü~îÉ=ÄÉÉå= áåëíêìÅíÉÇ= çå= áíë= ÅçêêÉÅí=
~åÇ=éêçéÉê=ìëÉK==
J=aìêáåÖ=íÜÉ=çéÉê~íáçå=çÑ=íÜÉ=ã~ÅÜáåÉI=é~ó=~ííÉåíáçå=
íç=çíÜÉê=éÉçéäÉ=~åÇ=ÉëéÉÅá~ääó=íç=íÜÉ=ÅÜáäÇêÉåK=
J=få=íÜÉ=éêÉëÉåÅÉ=çÑ=ÅÜáäÇêÉå=Öì~êÇ=íÜÉ=ã~ÅÜáåÉI=ëç=
íÜ~í=íÜÉó=Çç=åçí=éä~ó=ïáíÜ=áíK==
J=aç=åçí= íçìÅÜ=çê= é~ëë= çîÉê= íÜÉ=ã~áåë= Å~ÄäÉ=ïÜáäÉ=
íÜÉ=ÄêìëÜ=áë=çéÉê~íáåÖK=
J=qÜÉ=ëçÅâÉí=Ñçê=íÜÉ=éçïÉê=ëìééäó=ãìëí=ÄÉ=ÉèìáééÉÇ=
ïáíÜ=~=ëí~åÇ~êÇ=É~êíÜáåÖ=EÖêçìåÇF=ëóëíÉãK=
J= aç= åçí= Ç~ã~ÖÉ= íÜÉ= ã~áåë= Å~ÄäÉ= Äó= ëèì~ëÜáåÖëI=
ÄÉåÇáåÖë=çê=ëíêÉëëáåÖëK=
J= `ÜÉÅâ= íÜÉ= áåíÉÖêáíó= çÑ= íÜÉ=ã~áåë= Å~ÄäÉK= fÑ= ÇìêáåÖ=
ïçêâáåÖ=~=Ç~ã~ÖÉ= áë=åçíáÅÉÇI= ëíçé=íÜÉ=ã~ÅÜáåÉ= áãJ
ãÉÇá~íÉäó=~åÇ=êÉéä~ÅÉ=íÜÉ=Å~ÄäÉK=
J=aç=åçí=ãáñ=ÇáÑÑÉêÉåí=ÇÉíÉêÖÉåíëI=~îçáÇáåÖ=Ü~êãÑìä=
çÇçìêëK==
J=píçê~ÖÉ=íÉãéÉê~íìêÉW=ÄÉíïÉÉå=Mø`=~åÇ=HRRø`K==
J= mÉêÑÉÅí= çéÉê~íáåÖ= íÉãéÉê~íìêÉW= ÄÉíïÉÉå= Mø`= ~åÇ=
QMø`K==
J=qÜÉ=ÜìãáÇáíó=ëÜçìäÇ=åçí=ÉñÅÉÉÇ=VRBK==
J=aç=åçí=ìëÉ=íÜÉ=ã~ÅÜáåÉ=áå=ÉñéäçëáîÉ=~íãçëéÜÉêÉK==
J=aç=åçí=ìëÉ=íÜÉ=ã~ÅÜáåÉ=~ë=~=ãÉ~åë=çÑ=íê~åëéçêíK==
J=aç=åçí=Öç=ìé=çê=Ççïå=íÜÉ=ëí~áêëK=
J=aç=åçí=ìëÉ=~ÅáÇ=ëçäìíáçåë=ïÜáÅÜ=ÅçìäÇ=Ç~ã~ÖÉ=íÜÉ=
ã~ÅÜáåÉ=~åÇLçê=íÜÉ=éÉêëçåëK==
J=^îçáÇ=ÄêìëÜ=çéÉê~íáçå=ïÜÉå=íÜÉ=ã~ÅÜáåÉ=áë=ëí~åÇJ
áåÖ=ëíáää=áå=çêÇÉê=íç=éêÉîÉåí=Ñäççê=Ç~ã~ÖÉëK==
J=aç=åçí=ìëÉ=íÜÉ=ã~ÅÜáåÉ=çå=ëìêÑ~ÅÉë=ÅçîÉêÉÇ=ïáíÜ=
áåÑä~ãã~ÄäÉ=äáèìáÇë=çê=Çìëíë=EÑçê=Éñ~ãéäÉ=ÜóÇêçÅ~êJ
ÄçåëI=~ëÜÉë=çê=ëççíFK=
J= få= Å~ëÉ= çÑ= ÑáêÉI= ìëÉ= ~= éçïÇÉê= Ä~ëÉÇ= ÑáêÉJ
ÉñíáåÖìáëÜÉêK=aç=åçí=ìëÉ=ï~íÉêK=
J=aç=åçí=ëíêáâÉ=ëÜÉäîáåÖë=çê=ëÅ~ÑÑçäÇáåÖë=ïÜÉêÉ=íÜÉêÉ=
áë=Ç~åÖÉê=çÑ=Ñ~ääáåÖ=çÄàÉÅíëK==
J=aç=åçí=ìëÉ=íÜÉ=ã~ÅÜáåÉ=çå=~êÉ~ë=Ü~îáåÖ=~=ÜáÖÜÉê=
Öê~ÇáÉåí=íÜ~å=íÜÉ=çåÉ=ëí~íÉÇ=çå=íÜÉ=åìãÄÉê=éä~íÉK==
J= qÜÉ=ã~ÅÜáåÉ= Ü~ë= íç= Å~êêó= çìí= ëáãìäí~åÉçìëäó= íÜÉ=
çéÉê~íáçåë= çÑ=ï~ëÜáåÖ= ~åÇ= ÇêóáåÖK= aáÑÑÉêÉåí= çéÉê~J
íáçåë=ãìëí= ÄÉ= Å~êêáÉÇ= çìí= áå= êÉëíêáÅíÉÇ= ~êÉ~ë= éêçÜáJ
ÄáíÉÇ=íç=åçåJ~ìíÜçêáòÉÇ=éÉêëçååÉä=~åÇ=íÜÉ=çéÉê~íçê=
Ü~ë=íç=ïÉ~ê=ëìáí~ÄäÉ=ëÜçÉëK=
J=páÖå~ä=íÜÉ=~êÉ~ë=çÑ=ãçáëí=Ñäççêë=ïáíÜ=ëìáí~ÄäÉ=ëáÖåëK==
J= fÑ= íÜÉ=ã~ÅÜáåÉ= ÇçÉë= åçí=ïçêâ= éêçéÉêäóI= ÅÜÉÅâ= Äó=
ÅçåÇìÅíáåÖ= ëáãéäÉ= ã~áåíÉå~åÅÉ= éêçÅÉÇìêÉëK= líÜÉêJ
ïáëÉI=~ë=Ñçê=íÉÅÜåáÅ~ä=~ÇîáÅÉ=Ñêçã=~å=~ìíÜçêáòÉÇ=~ëJ
ëáëí~åÅÉ=ÅÉåíêÉK==
J=tÜÉêÉ=é~êíë=~êÉ= êÉèìáêÉÇI=~ëâ= Ñçê=lofdfk^i= ëé~êÉ=
é~êíë=Ñêçã=íÜÉ=ÇáëíêáÄìíçê=~åÇLçê=Ñêçã=~å=~ìíÜçêáòÉÇ=
ÇÉ~äÉêK=
J=rëÉ=çåäó=lofdfk^i=ÄêìëÜÉë= áåÇáÅ~íÉÇ= áå=íÜÉ=é~ê~J
Öê~éÜ=Lob`ljjbkaba=_orpebp?K==
J= cçê= ~åó= ÅäÉ~åáåÖ= ~åÇLçê= ã~áåíÉå~åÅÉ= çéÉê~íáçå=
í~âÉ=çÑÑ=íÜÉ=éçïÉê=ëìééäó=Ñêçã=íÜÉ=ã~ÅÜáåÉK==

J=aç=åçí=í~âÉ=çÑÑ=íÜÉ=éêçíÉÅíáçåë=ïÜáÅÜ=êÉèìáêÉ=íÜÉ=
ìëÉ=çÑ=íççäë=Ñçê=íÜÉáê=êÉãçî~äK==
J=aç=åçí=ï~ëÜ=íÜÉ=ã~ÅÜáåÉ=ïáíÜ=ÇáêÉÅí=ï~íÉê=àÉíë=çê=
ïáíÜ=ÜáÖÜ=ï~íÉê=éêÉëëìêÉ=åçê=ïáíÜ=ÅçêêçëáîÉ=ã~íÉêá~äK==
J=bîÉêó=OMM=ïçêâáåÖ=Üçìêë=Ü~îÉ=~=ã~ÅÜáåÉ=ÅÜÉÅâ=Äó=
~å=~ìíÜçêáòÉÇ=ëÉêîáÅÉ=ÇÉé~êíãÉåíK==
J= _ÉÑçêÉ= ìëáåÖ= íÜÉ= ã~ÅÜáåÉI= ÅÜÉÅâ= íÜ~í= ~ää= é~åÉäë=
~åÇ= ÅçîÉêáåÖë= ~êÉ= áå= íÜÉáê= éçëáíáçå= ~ë= áåÇáÅ~íÉÇ= áå=
íÜáë=ìëÉ=~åÇ=ã~áåíÉå~åÅÉ=Å~í~äçÖìÉK=
J= oÉëíçêÉ= ~ää= ÉäÉÅíêáÅ~ä= ÅçååÉÅíáçåë= ~ÑíÉê= ~åó=ã~áåJ
íÉå~åÅÉ=çéÉê~íáçåK=
J=mêçîáÇÉ=Ñçê=íÜÉ=ëÅê~ééáåÖ=çÑ=íÜÉ=ã~íÉêá~ä=çÑ=åçêã~ä=
ïÉ~ê=EÄêìëÜÉëI=ëèìÉÉÖÉÉ=Ää~ÇÉë=ÉíÅKF=ÑçääçïáåÖ=ëíêáÅíJ
äó=íÜÉ=êÉëéÉÅíáîÉ=êìäÉëK=
J=tÜÉå= óçìê=ã~ÅÜáåÉ= Ü~ë= íç= ëíçé= ~ÅíáîáíóI= éêçîáÇÉ=
Ñçê= íÜÉ= ~ééêçéêá~íÉ= ï~ëíÉ= Çáëéçë~ä= çÑ= áíë= ã~íÉêá~äëI=
ÉëéÉÅá~ääó=çáäëI=Ä~ííÉêáÉë= ~åÇ= ÉäÉÅíêçåáÅ= ÅçãéçåÉåíëI=
~åÇ= ÅçåëáÇÉêáåÖ= íÜ~í= íÜÉ= ã~ÅÜáåÉ= áíëÉäÑ= Ü~ë= ÄÉÉåI=
ïÜÉêÉ= éçëëáÄäÉI= ÅçåëíêìÅíÉÇ= ìëáåÖ= êÉÅóÅä~ÄäÉ= ã~íÉJ
êá~äëK==
=
=
pvj_lildv=
=

=

póãÄçä=MLN=áåÇáÅ~íáåÖ=íÜÉ=
lkLlcc=ëïáíÅÜ=~åÇ=áíë=ëáÖå~ä=
ä~ãéK=

=

=

póãÄçä=ÇÉåçíáåÖ=íÜÉ=ëçäìíáçå=
î~äîÉK==
fåÇáÅ~íÉë=íÜÉ=ëïáíÅÜ=~åÇ=íÜÉ=
ëáÖå~ä=ä~ãé=çÑ=íÜÉ=ëçäÉåçáÇ=î~äîÉK=

= =

=

póãÄçä=ÇÉåçíáåÖ=íÜÉ=ÄêìëÜK=
fåÇáÅ~íÉë=íÜÉ=ëïáíÅÜ=~åÇ=íÜÉ=
ëáÖå~ä=ä~ãé=çÑ=íÜÉ=ÄêìëÜ=ãçíçêK=

= =

=

póãÄçä=ÇÉåçíáåÖ=íÜÉ=ëìÅíáçå=
ãçíçêK=
fåÇáÅ~íÉë=íÜÉ=ëïáíÅÜ=~åÇ=íÜÉ=
ëáÖå~ä=ä~ãé=çÑ=íÜÉ=ëìÅíáçå=ãçíçêK=

= =

=

póãÄçä=ÇÉåçíáåÖ=íÜÉ=ÅÜ~êÖÉ=äÉîÉä=
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OK= iççëÉå=íÜÉ=íïç=åìíë=íÜ~í=Ñáñ=íÜÉ=íïç=Äê~ÅâÉíë=íç=
íÜÉ=ã~ÅÜáåÉK=
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íç=íÜÉ=Ä~ííÉêó=Å~ÄäÉë=çÑ=íÜÉ=ã~ÅÜáåÉK=
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`çååÉÅí=íÜÉ=ã~áåë=Å~ÄäÉ=ëìééäáÉÇ=ïáíÜ=íÜÉ=ã~ÅÜáåÉ=
ÄçíÜ=íç=íÜÉ=ã~ÅÜáåÉ=EOMF=~åÇ=íç=íÜÉ=çìíäÉí=ëçÅâÉí=~ë=
áåÇáÅ~íÉÇ=áå=íÜÉ=ÑáÖìêÉK=
^í= íÜÉ= ÉåÇ= çÑ= íÜÉ= êÉÅÜ~êÖáåÖ= éÜ~ëÉ= í~âÉ= çÑÑ= íÜÉ=
ã~áåë=Å~ÄäÉK=
qÜÉ=êÉÅÜ~êÖÉ=éÜ~ëÉ=áë=ÅçãéäÉíÉ=çåäó=ïÜÉå=çå=íÜÉ=êÉJ
ÅÜ~êÖÉê=íÜÉ=ÖêÉÉå=äÉÇ=E^F=ÅçãÉë=çåK=
=
=

=^qqbkqflkW=
få= çêÇÉê= åçí= íç= Å~ìëÉ= éÉêã~åÉåí= Ç~ã~ÖÉë= íç= íÜÉ=
Ä~ííÉêáÉëI= åÉîÉê= äÉ~îÉ= íÜÉã= ÅçãéäÉíÉäó= ÇáëÅÜ~êÖÉÇI=
éêçîáÇáåÖ= Ñçê= íÜÉáê= áããÉÇá~íÉ= êÉÅÜ~êÖáåÖK= cìêíÜÉêJ
ãçêÉI= áÑ=~=ëíçé=çÑ=ãçêÉ=íÜ~å=íïç=ïÉÉâë=çÑ=íÜÉ=ã~J
ÅÜáåÉ=áë=ÉñéÉÅíÉÇI=ÇáëÅçååÉÅí=íÜÉ=Ä~ííÉêó=ÅçååÉÅíçêë=
EëÉÉ=ìåÇÉê=L`lkkb`qflk=_^qqbofbpÒFK=
=

=
_^qqbov=`e^odfkd=
Emirp=sbopflk=tfqe=uc`=_^qqbofbpF=
j~ÅÜáåÉë= ÑáííÉÇ= ïáíÜ= uc`= Ä~ííÉêáÉë= EéìêÉ= äÉ~ÇF= ~åÇ=
ëìáí~ÄäÉ=ÅÜ~êÖÉê=~êÉ=ä~ÄÉääÉÇ=ïáíÜ=íÜÉ=?éäìë?=äçÖç=çå=
íÜÉ=êÉ~êK==
qÜÉêÉ=áë=~=éÜ~ëÉ=áå=ïÜáÅÜ=íÜÉ=ÖêÉÉå=äÉÇ=çÑ=íÜÉ=ÖÉåÉêJ
~ä=ëïáíÅÜ=ENF=ëí~êíë=íç=ÄäáåâK=qÜáë=áë=íÜÉ=ÄÉëí=ÅçåÇáíáçå=
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NK= qáé=íÜÉ=ã~ÅÜáåÉ=çîÉê=Ä~Åâï~êÇë=EëÉÉ=ìåÇÉê=LsboJ
qf`^i=mlpfqflkfkd=lc=qeb=j^`efkb?F=é~óáåÖ=~ííÉåJ
íáçå= íç= êÉãÉãÄÉê= íç= ëïáíÅÜ= çÑÑ= íÜÉ= çåLçÑÑ= ëïáíÅÜ=
~åÇ=íç=Éãéíó=íÜÉ=í~åâëK=
OK= táíÜ= íÜÉ= ã~ÅÜáåÉ= áå= íÜáë= éçëáíáçå= êçí~íÉ= íÜÉ=
ÄêìëÜ=ÅäçÅâïáëÉI=~ë=áåÇáÅ~íÉÇ=áå=íÜÉ=ÑáÖìêÉI=ìåíáä=áí=áë=
êÉäÉ~ëÉÇ=Ñêçã=íÜÉáê=ëÉ~íë=çÑ=íÜÉ=ÄêìëÜ=ÜçäÇÉê=éä~íÉK==
=

=
PK= qç=êÉ~ëëÉãÄäÉ=íÜÉ=ÄêìëÜ=áåëÉêí=íÜÉ=ÅçìéäáåÖ=ÄìíJ
íçåë=áåíç=íÜÉ=ëäçíë=çÑ=íÜÉ=ÄêìëÜ=ÜçäÇÉê=éä~íÉ=~åÇ=êçJ
í~íÉ=ÅçìåíÉêÅäçÅâïáëÉ=ìåíáä=áí=äçÅâëK=
=
=

=^qqbkqflkW=
qÜÉ=Ü~åÇäáåÖ=çÑ=íÜÉ=ÄêìëÜ=çéÉê~íáçå=ãìëí=ÄÉ=Å~êêáÉÇ=
çìí=ïÉ~êáåÖ=ëìáí~ÄäÉ=ÖäçîÉë=íç=éêçíÉÅí=ÄçíÜ=ãÉÅÜ~åJ
áÅ~ääó=Ñêçã=Åçåí~Åí=ïáíÜ=íÜÉ=ÄêáëíäÉë=~åÇ=íÜÉ=ÅÜÉãáJ
Å~ä=êáëâ=çÑ=Åçåí~Åí=ïáíÜ=Ç~åÖÉêçìë=ëçäìíáçåëK=
=

=
=
pnrbbdbb=`ib^kfkd=
hÉÉéáåÖ=íÜÉ=ëèìÉÉÖÉÉ=ÅäÉ~å=Öì~ê~åíÉÉë=íÜÉ=ÄÉëí=ÇêóJ
áåÖ=~ÅíáçåK=
NK= qáé=çîÉê=íÜÉ=ã~ÅÜáåÉ=Ä~Åâï~êÇë=EëÉÉ=ìåÇÉê=LsboJ
qf`^i=mlpfqflkfkd=lc=qeb=j^`efkb?F=é~óáåÖ=~ííÉåJ
íáçå= íç= êÉãÉãÄÉê= íç= ëïáíÅÜ= çÑÑ= íÜÉ= çåLçÑÑ= ëïáíÅÜ=
~åÇ=íç=Éãéíó=íÜÉ=í~åâëK=
OK= táíÜ= íÜÉ= ã~ÅÜáåÉ= áå= íÜáë= éçëáíáçå= í~âÉ= Å~êÉ= íç=
ÅäÉ~å=ÄçíÜ=íÜÉ=êìÄÄÉê=ëèìÉÉÖÉÉ=Ää~ÇÉë=~åÇ=é~êíáÅìJ
ä~êäó=íÜÉ=ëìÅíáçå=áåäÉíK=^äëç=êÉãçîÉ=~åó=ÑáÄêÉë=EëíêáåÖ=
çê=Ü~áêF=íÜ~í=Å~å=éêÉîÉåí=íÜÉ=ëìééçêí=íìêåáåÖ=ÑêÉÉäóK=
=

=
=
loafk^ov=j^fkqbk^k`b=
=
`lkqoli=absf`b=_orpe=tb^o=Elmqflk^iF=
^= ë~ÑÉíó= ÇÉîáÅÉ= ëíçéë= íÜÉ= ÄêìëÜ= ãçíçê= ïÜÉå= íÜÉ=
ÄêìëÜ=êÉ~ÅÜÉë=~=äçï=ÄêáëíäÉ=äÉîÉä=çÑ=~Äçìí=NMãã=ëìÅÜ=
íÜ~í=~=ÖççÇ=ÅäÉ~åáåÖ=êÉëìäí=áë=åçí=Öì~ê~åíÉÉÇ=~åÇ=~äJ
ëç=íç=éêÉîÉåí=Ñäççê=Ç~ã~ÖÉK==
^= ÅçåëáÇÉê~ÄäÉ= ÄêìëÜ= ÇÉÑçêã~íáçå= ã~ó= ~äëç= ÇÉíÉêJ
ãáåÉ=íÜÉ=áåíÉêîÉåíáçå=çÑ=íÜÉ=ÇÉîáÅÉK=
få= Ñ~ÅíI= íÜÉ= îÉêíáÅ~ä= éçëáíáçåáåÖ= áë= áåÇáÅ~íÉÇ= ïÜÉå=
óçì= ÉñéÉÅí= åçí= íç=ìëÉ= íÜÉ=ã~ÅÜáåÉ= Ñçê= ~= éÉêáçÇ=çÑ=
ãçêÉ= íÜ~å= OLP= Ç~óëI= íç= ~îçáÇ= íÜ~í= íÜÉ= ã~ÅÜáåÉ=
ïÉáÖÜí=ã~ó= Ç~ã~ÖÉ= ÉîÉåíì~ääó= íÜÉ= ÄêìëÜ= ÅçãéêçJ
ãáëáåÖ=íÜÉêÉÑçêÉ=íÜÉ=ÅçêêÉÅí=ã~ÅÜáåÉ=ÑìåÅíáçåáåÖK=
qç=êÉëíçêÉ=íÜÉ=ïçêâáåÖ=ÑìåÅíáçå~äáíó=çÑ=íÜÉ=ã~ÅÜáåÉ=
áí= áë= åÉÅÉëë~êó= íç= êÉéä~ÅÉ= íÜÉ= ÄêìëÜ= EëÉÉ= ìåÇÉê=
L_orpe=objls^iLcfqqfkdÒFK=
=

=
_orpe=obmi^`bjbkq=
qÜÉ=ÄêìëÜ=Ü~ë= íç=ÄÉ= êÉéä~ÅÉÇ=ïÜÉå= íÜÉ=Åçåíêçä=ÇÉJ
îáÅÉ=ÄêìëÜ=ïÉ~ê=áåíÉêîÉåÉëK= fí= áë=éçëëáÄäÉ=íç=ìëÉ=~äëç=
çíÜÉê=ÄêìëÜ=íóéÉëI=ÇÉéÉåÇáåÖ=çå=íÜÉ=íóéÉ=~åÇ=Çáêí==çÑ=
Ñäççê= íç= ÄÉ= ÅäÉ~åÉÇ= EëÉÉ= ìåÇÉê= Lob`ljjbkaba=
_orpebpÒFK=
oÉãçîÉ=íÜÉ=çäÇ=ÄêìëÜ=~åÇ=êÉéä~ÅÉ=áí=ïáíÜ=~=åÉï=çåÉ=
EëÉÉ=ìåÇÉê=L_orpe=objls^iLcfqqfkd?FK=
=
ob^o=pnrbbdbb=or__bo=obmi^`bjbkq=
`ÜÉÅâ=íÜÉ=ëèìÉÉÖÉÉ=êìÄÄÉê=ïÉ~ê=~åÇ=ÉîÉåíì~ääó=íìêå=
çê=êÉéä~ÅÉ=áíK=
cçê=íÜÉ=êÉéä~ÅÉãÉåí=áí=áë=åÉÅÉëë~êó=íçW=
NK= içïÉê=íÜÉ=ëèìÉÉÖÉÉ=Äó=äçïÉêáåÖ=íÜÉ=Ü~åÇäÉ=äÉîÉê=
ERF=éä~ÅÉÇ=áå=íÜÉ=ÅÉåíêÉ=çÑ=íÜÉ=Ü~åÇäÉ=Ä~êK=
OK= qáé=çîÉê=íÜÉ=ã~ÅÜáåÉ=Ä~Åâï~êÇë=EëÉÉ=ìåÇÉê=LsboJ
qf`^i=mlpfqflkfkd=lc=qeb=j^`efkb?F=é~óáåÖ=~ííÉåJ
íáçå= íç= êÉãÉãÄÉê= íç= ëïáíÅÜ= çÑÑ= íÜÉ= çåLçÑÑ= ëïáíÅÜ=
~åÇ=íç=Éãéíó=íÜÉ=í~åâëK=
=

=
PK= táíÜ= íÜÉ= ã~ÅÜáåÉ= áå= íÜáë= éçëáíáçå= êÉäÉ~ëÉ= íÜÉ=
ïáåÖ= åìíë= ENF= ìåëÅêÉïáåÖ= íÜÉã= ÅçãéäÉíÉäó= íç= ÑêÉÉ=
íÜÉ=ëèìÉÉÖÉÉK=
QK= q~âÉ= çÑÑ= íÜÉ= ÅçìéäáåÖ= EOF= çÑ= íÜÉ= ëèìÉÉÖÉÉ= ÜçëÉ=
~åÇ=í~âÉ=çÑÑ=íÜÉ=ëèìÉÉÖÉÉK=
=

=
RK= oÉäÉ~ëÉ= íÜÉ=Å~íÅÜ= EQF=çÑ= íÜÉ= êìÄÄÉê=Ää~ÇÉ=Åä~ãé=
~åÇ=í~âÉ=íÜÉ=êìÄÄÉê=çÑÑ= íç=íìêå= áí= íç=~=åÉï=ëáÇÉ=çê=
êÉéä~ÅÉ=áíK=
SK= `ÜÉÅâ= íÜ~í= íÜÉ= ÅçìéäáåÖ= ~åÇ= íÜÉ= ëèìÉÉÖÉÉ=ÜçëÉ=
~êÉ=åçí=çÄëíêìÅíÉÇ=~åÇ=áÑ=åÉÅÉëë~êóI=ÅäÉ~å=íÜÉ=ÉåíáêÉ=
~ëëÉãÄäóK=
qç= êÉ~ëëÉãÄäÉ= íÜÉ= ëèìÉÉÖÉÉ= êÉîÉêëÉ= íÜÉ= çéÉê~íáçåë=
~ÄçîÉK=
=

=
==

==
colkq=pnrbbdbb=or__bo=obmi^`bjbkq=
`ÜÉÅâ=íÜÉ=ïÉ~ê=çÑ=íÜÉ=Ñêçåí=ëèìÉÉÖÉÉ=êìÄÄÉê=~åÇ=êÉJ
éä~ÅÉ=áí=áÑ=ïçêå=çìíK=
cçê=íÜÉ=êÉéä~ÅÉãÉåí=áí=áë=åÉÅÉëë~êó=íçW=
NK= içïÉê=íÜÉ=ëèìÉÉÖÉÉ=Äó=äçïÉêáåÖ=íÜÉ=Ü~åÇäÉ=äÉîÉê=
ERF=éä~ÅÉÇ=áå=íÜÉ=ÅÉåíêÉ=çÑ=íÜÉ=Ü~åÇäÉ=Ä~êK=



= = =

d_= = d_=

=

= ON

OK= qáé=çîÉê=íÜÉ=ã~ÅÜáåÉ=Ä~Åâï~êÇë=EëÉÉ=ìåÇÉê=LsboJ
qf`^i=mlpfqflkfkd=lc=qeb=j^`efkb?F=êÉãÉãÄÉêáåÖ=
íç= ëïáíÅÜ= çÑÑ= íÜÉ= çåLçÑÑ= ëïáíÅÜ= ~åÇ= íç= Éãéíó= íÜÉ=
í~åâëK=
=

=
PK= táíÜ= íÜÉ= ã~ÅÜáåÉ= áå= íÜáë= éçëáíáçå= í~âÉ= çÑÑ= íÜÉ=
ëèìÉÉÖÉÉ= ~åÇ= íÜÉå= íÜÉ= êÉ~ê= ëèìÉÉÖÉÉ= êìÄÄÉê= EëÉÉ=
ìåÇÉê=Lob^o=pnrbbdbb=or__bo=obmi^`bjbkqÒFK=
QK= q~âÉ= çÑÑ= íÜÉ=ïáåÖ=åìíë= ESF= áå= íÜÉ=ìééÉê= é~êí= çÑ=
íÜÉ= ëèìÉÉÖÉÉ= ÄçÇóI= ëÉé~ê~íÉ= íÜÉ= íïç= ãÉí~ä= é~êíë=
íÜ~í= Ñçêã= íÜÉ= ëèìÉÉÖÉÉ= ÄçÇó= íç= í~âÉ= çÑÑ= íÜÉ= Ñêçåí=
êìÄÄÉêK=
RK= `äÉ~å=~ää=íÜÉ=ÅçãéçåÉåíë=ïáíÜ=ï~íÉêK=
qç= êÉ~ëëÉãÄäÉ= íÜÉ= ëèìÉÉÖÉÉ= êÉîÉêëÉ= íÜÉ= çéÉê~íáçåë=
~ÄçîÉK=
=

=
=
=
qolr_ibpellqfkd=drfab=
=
qeb=pr`qflk=jlqlo=albp=klq=tloh=
NK= `ÜÉÅâ= íÜÉ= ÅÜ~êÖÉ= äÉîÉä= çÑ= íÜÉ= Ä~ííÉêáÉë= íÜ~í= áë=
îáëáÄäÉ= ïÜÉå= ëïáíÅÜáåÖ= çå= ENF= EëÉÉ= ìåÇÉê= L_^qqbov=
`e^odfkdÒFK=
OK= sÉêáÑó= íÜ~í= íÜÉ= ëìÅíáçå=ãçíçê= ëïáíÅÜ= EPF= áë= ~ÅíáJ
î~íÉÇ=ÅÜÉÅâáåÖ=íÜ~í=áíë=ëáÖå~ä=ä~ãé=áë=çåK=
PK= `ÜÉÅâ= íÜÉ= äÉîÉä= áå= íÜÉ= êÉÅçîÉêó= í~åâ= EëÉÉ= ìåÇÉê=
Llsbocfii=molqb`qflkÒF=~åÇ=áÑ=åÉÅÉëë~êóI=Éãéíó=íÜÉ=
í~åâK=
fÑ=íÜÉ=éêçÄäÉã=éÉêëáëíëI=éäÉ~ëÉ=Åçåí~Åí=íÜÉ=~ìíÜçêáòÉÇ=
íÉÅÜåáÅ~ä=~ëëáëí~åÅÉK=
=

=
=
qeb=_orpe=jlqlo=albp=klq=tloh=
NK= `ÜÉÅâ= íÜÉ= ÅÜ~êÖÉ= äÉîÉä= çÑ= íÜÉ= Ä~ííÉêáÉë= íÜ~í= áë=
îáëáÄäÉ= ïÜÉå= ëïáíÅÜáåÖ= çå= ENF= EëÉÉ= ìåÇÉê= L_^qqbov=
`e^odfkdÒFK=

OK= sÉêáÑó= íÜ~í= íÜÉ= ÄêìëÜ= ãçíçê= ëïáíÅÜ= EOF= áë= ~ÅíáJ
î~íÉÇ=ÅÜÉÅâáåÖ=íÜ~í=áíë=ëáÖå~ä=ä~ãé=áë=çåK=
PK= ^Åíáî~íÉ=íÜÉ=ëÅêìÄ=Åçåíêçä=äÉîÉêë=ERFK=
QK= `ÜÉÅâ=íÜ~í=íÜÉ=ÄêìëÜ=äáÑí=ë~ÑÉíó=ÇÉîáÅÉ=áë=åçí=~ÅJ
íáî~íÉÇ= EëÉÉ= ìåÇÉê= Lpb`rofqv= absf`b= _orpe= ifcqJ
fkdÒFK=
RK= `ÜÉÅâ= íÜ~í=íÜÉ=ÄêìëÜ=ïÉ~ê=Åçåíêçä=ÇÉîáÅÉ= áë=åçí=
~Åíáî~íÉÇ= EëÉÉ= ìåÇÉê= L`lkqoli= absf`b= _orpe=
tb^oÒFK=
fÑ=íÜÉ=éêçÄäÉã=éÉêëáëíëI=éäÉ~ëÉ=Åçåí~Åí=íÜÉ=~ìíÜçêáòÉÇ=
íÉÅÜåáÅ~ä=~ëëáëí~åÅÉK=
=

=
fkprccf`fbkq=t^qbo=lk=qeb=_orpe=
NK= `ÜÉÅâ= íÜ~í= íÜÉ=ëçäÉåçáÇ=î~äîÉ= ëïáíÅÜ= EQF= áë= ~ÅíáJ
î~íÉÇ=îÉêáÑóáåÖ=íÜ~í=íÜÉ=ëáÖå~ä=ä~ãé=áë=çåK=
OK= `ÜÉÅâ=íÜÉ=äÉîÉä=çÑ=íÜÉ=äáèìáÇ=áå=íÜÉ=ëçäìíáçå=í~åâ=
EëÉÉ=ìåÇÉê=Lplirqflk=q^khÒFK=
PK= `ÜÉÅâ=íÜ~í=íÜÉ=ëçäìíáçå=Ñäçï=~ÇàìëíÉê=ENNFI=éä~ÅÉÇ=
áå=Ñêçåí=ìåÇÉêåÉ~íÜ=íÜÉ=ëçäìíáçå=í~åâI=áë=ëìÑÑáÅáÉåíäó=
çéÉåK=
QK= mêÉëë=íÜÉ=ÄêìëÜ=Åçåíêçä=äÉîÉêë=ERFK=
fÑ=íÜÉ=éêçÄäÉã=éÉêëáëíëI=éäÉ~ëÉ=Åçåí~Åí=íÜÉ=~ìíÜçêáòÉÇ=
íÉÅÜåáÅ~ä=~ëëáëí~åÅÉK=
=

=

=
qeb=j^`efkb=albp=klq=`ib^k=molmboiv=
NK= qÜÉ= ÄêìëÜ= ÇçÉë= åçí= Ü~îÉ= íÜÉ= ëìáí~ÄäÉ= ÄêáëíäÉ= ÇáJ
ãÉåëáçåW=ìëÉ=çåäó=çêáÖáå~ä=ÄêìëÜÉëK=cçê=~ÇîáÅÉI=ÅçåJ
í~Åí=íÜÉ=~ìíÜçêáòÉÇ=íÉÅÜåáÅ~ä=~ëëáëí~åÅÉK=
OK= qÜÉ= ÇÉíÉêÖÉåí= ëçäìíáçå= áë= áåëìÑÑáÅáÉåíW= çéÉå= íÜÉ=
ëçäìíáçå=Ñäçï=~ÇàìëíÉê=ENNFK=
PK= `ÜÉÅâ=íÜ~í=íÜÉ=äáèìáÇ=ÇÉíÉêÖÉåí=áë= áå=íÜÉ=êÉÅçãJ
ãÉåÇÉÇ=éÉêÅÉåí~ÖÉK=
`çåí~Åí= íÜÉ= ~ìíÜçêáòÉÇ= íÉÅÜåáÅ~ä= ~ëëáëí~åÅÉ= Ñçê= ~ÇJ
îáÅÉK=
=

qeb=pnrbbdbb=albp=klq=aov=mbocb`qiv=
NK= `ÜÉÅâ=íÜ~í=íÜÉ=ëèìÉÉÖÉÉ=êìÄÄÉêë=~êÉ=ÅäÉ~åK=
OK= `ÜÉÅâ= íÜ~í= íÜÉ= ÅçìéäáåÖ= çÑ= íÜÉ= ëìÅíáçå= ÜçëÉ= áë=
ÅçêêÉÅíäó=áåëÉêíÉÇ=áå=íÜÉ=éêçéÉê=ëÉ~í=çå=íÜÉ=êÉÅçîÉêó=
í~åâ=~åÇ=çå=íÜÉ=ëèìÉÉÖÉÉ=Ä~êK=
PK= `ÜÉÅâ=íÜÉ=ëìÅíáçå=ÑáäíÉê=áë=ÅäÉ~åK=
QK= oÉéä~ÅÉ=çê=êçí~íÉ=íÜÉ=êìÄÄÉêë=áÑ=ïçêåK=
RK= `ÜÉÅâ=íÜ~í=íÜÉ=ëìÅíáçå=ãçíçê=ëïáíÅÜ=áë=çåK=
SK= `ÜÉÅâ= íÜÉ= äÉîÉä= áå= íÜÉ= êÉÅçîÉêó= í~åâ= EëÉÉ= ìåÇÉê=
Llsbocfii=molqb`qflkÒF=~åÇ=áÑ=åÉÅÉëë~êóI=Éãéíó=íÜÉ=
í~åâK=
TK= fÑ=íÜÉ=Ñäççê=êÉã~áåë=ïÉí=áå=íÜÉ=ÅÉåíê~ä=é~êí=çÑ=íÜÉ=
ÇêóáåÖI= áí= áë= åÉÅÉëë~êó= íç= ÖáîÉ=ãçêÉ= éêÉëëìêÉ= áå= íÜÉ=
êÉ~ê= é~êí= çÑ= íÜÉ= ëèìÉÉÖÉÉI= ëÅêÉïáåÖ= Ççïå= çÑ= ëçãÉ=
íìêåë=íÜÉ=ëÅêÉïI=~ë=ëÜçïå=áå=íÜÉ=éáÅíìêÉK=
=

=
bu`bppfsb=cl^j=molar`qflk=
`ÜÉÅâ= íÜ~í= äçï= Ñç~ã=ÇÉíÉêÖÉåí=Ü~ë=ÄÉÉå=ìëÉÇK=^ÇÇ=
ëã~ää=èì~åíáíáÉë=çÑ=~åíá=Ñç~ã=äáèìáÇ=áåíç=íÜÉ=êÉÅçîÉêó=
í~åâK=
aç=åçí=ìëÉ=ÉñÅÉëëáîÉ=~ãçìåíë=çÑ=ÇÉíÉêÖÉåí=~ë=ÉîÉå=
ïáíÜ= äçï= Ñç~ãáåÖ= ~ÖÉåíI= íÜÉ= Ñç~ã=ïáää= ÄÉ= ÅêÉ~íÉÇ=
~åÇ= äÉ~Ç= íç=î~Åììã=ãçíçê=Ç~ã~ÖÉK= =^äëç=ÉñÅÉëëáîÉ=
ÇÉíÉêÖÉåí=ïáää=êÉëìäí= áå=ëçäìíáçå=éáéÉ=ÄäçÅâ~ÖÉë=çîÉê=
íáãÉK=
mäÉ~ëÉ= ÄÉ= ~ï~êÉ= íÜ~í= ~= ä~êÖÉê= èì~åíáíó= çÑ= Ñç~ã= áë=
éêçÇìÅÉÇ=ïÜÉå=íÜÉ=Ñäççê=áë=åçí=îÉêó=ÇáêíóK=få=íÜáë=Å~J
ëÉ=éäÉ~ëÉ=ÇáäìíÉ=ÇÉíÉêÖÉåí=ëçäìíáçåK=
=
iba=EOFI=EPF=^ka=EQF=_b`ljb=oba=
fÑ=íÜÉ=ã~ÅÜáåÉ=áë=áå=íÜÉ=ÇêáîáåÖ=ëÉåëÉI=ïáíÜ=íÜÉ=ÖÉåJ
Éê~ä=ëïáíÅÜ=ENF=çå=~åÇ=çåÉ=çÑ=íÜÉ=íÜêÉÉ=äÉÇ=EOFI=EPF=çê=
EQF=ÅÜ~åÖÉ=ÅçäçìêI=Ñêçã=ÖêÉÉå=íç=êÉÇI= áí=ãÉ~åë=íÜ~íI=
~å= ~ãéÉêÉãÉíêáÅ=éêçíÉÅíáçå= áë= í~âáåÖ=éä~ÅÉI= Ñçê= ÉñJ
~ãéäÉW=
J iba= EOF= obaW= íÜÉ= ÄêìëÜ=ãçíçê= áë= Ü~îáåÖ= íçç= ÄáÖ=

ëíêÉëëK=
J iba=EPF=obaW=íÜÉ=ëìÅíáçå=ãçíçê=áë=~ëéáê~íáåÖ=ï~J

íÉê=~åÇ=íÜÉêÉÑçêÉ=áë=ÑçêÅáåÖ=íçç=ãìÅÜK=
J iba=EQF=obaW=íÜÉ=Åçáä=çÑ=íÜÉ=ëçäÉåçáÇ=î~äîÉ=ã~ó=ÄÉ=

ëÜçêíJÅáêÅìáíÉÇK=
qç=êÉëÉíI=ëïáíÅÜ=çÑÑ=íÜÉ=ÖÉåÉê~ä=ëïáíÅÜ=ENFI=ï~áí=~=ÑÉï=
ãáåìíÉë=~åÇ=íÜÉå=ëïáíÅÜ=çå=~Ö~áåK=
fÑ=íÜÉ=éêçÄäÉã=éÉêëáëíëI=éäÉ~ëÉ=Åçåí~Åí=íÜÉ=~ìíÜçêáòÉÇ=
íÉÅÜåáÅ~ä=~ëëáëí~åÅÉK=
=

=
=
=
=
=
=

=
=



= = =

d_= = d_=

=

= OO

moldo^jjba=j^fkqbk^k`b=
=

fkqbosbkqflk= a^fiv= loafk^ovLjlkqeiv=

ob`lsbov=q^kh=`ib^kfkd= •= =

pr`qflk=cfiqbo=`ib^kfkd= •== =

_orpe=`ib^kfkd= •== =

_orpe=objls^i= •== =

pnrbbdbb=^ppbj_iv=`ib^kfkd= •== =

colkq=pnrbbdbb=or__bo=obmi^`bjbkq= = •=~ë=êÉèìáêÉÇ=

ob^o=pnrbbdbb=or__bo=obmi^`bjbkq= = •=~ë=êÉèìáêÉÇ=

pnrbbdbb=elpb=`ib^kfkd= = •=

plirqflk=q^kh=`ib^kfkd= = •=

= = =
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
ob`ljjbkaba=_orpebp=
_êìëÜÉë=ãìëí=ÄÉ=ÅÜçëÉå=ÇÉéÉåÇáåÖ=çå=íóéÉ=çÑ=Ñäççê=~åÇ=Çáêí=íç=ÄÉ=êÉãçîÉÇK=
qÜÉ=ÉãéäçóÉÇ=ã~íÉêá~ä=~åÇ=íÜÉ=ÄêáëíäÉ=Çá~ãÉíÉê=~êÉ=íÜÉ=ÉäÉãÉåíë=íÜ~í=ÇáëíáåÖìáëÜ=ÇáÑÑÉêÉåí=íóéÉë=çÑ=ÄêìëÜÉëK=
=

j^qbof^i= `e^o^`qbofpqf`p=

mmi=EmçäóéêçéóäÉåÉF= dççÇ=ïÉ~ê=êÉëáëí~åÅÉK=j~áåí~áåë=ÅÜ~ê~ÅíÉêáëíáÅë=ïáíÜ=Üçí=ï~íÉê=ìé=íç=SMø`K=fí=áë=åçí=ÜóÖêçëÅçéáÅK=

_ofpqibp=qef`hkbpp=
=
=
=

qÜáÅâÉê=ÄêáëíäÉë=~êÉ=ãçêÉ=êáÖáÇ=~åÇ=ãìëí=ÄÉ=ìëÉÇ=çå=ëãççíÜ=Ñäççê=çê=Ñäççê=ïáíÜ=ëã~ää=àçáåíëK==
lå=áêêÉÖìä~ê=Ñäççêë=ïáíÜ=ÇÉÉé=àçáåíë=çê=êÉäáÉîÉëI=ëçÑíÉê=ÄêáëíäÉë=éÉåÉíê~íÉ=ãçêÉ=É~ëáäó=~åÇ=ÇÉÉéÉêK=mäÉ~ëÉ=ÄÉ=~ï~êÉ=íÜ~í=ïÜÉå=ÄêìëÜ=
ÄêáëíäÉë=~êÉ=ïçêå=çìí=íÜÉó=ÄÉÅçãÉ=êáÖáÇ=~åÇ=ìå~ÄäÉ=íç=éÉåÉíê~íÉ=~åÇ=ÅäÉ~å=ÇÉÉéÉêK=qÜáë=ã~ó=~äëç=Å~ìëÉ=ÄêìëÜ=îáÄê~íáçå=ïáíÜ=íÜáÅâÉê=
ÄêáëíäÉëK=

m^a=eliabo=
=

m~Çë=~êÉ=êÉÅçããÉåÇÉÇ=íç=ÅäÉ~å=ëãççíÜ=ëìêÑ~ÅÉëK=qÜÉ=é~Ç=ÜçäÇÉê=Ü~ë=~åÅÜçê=éçáåíë=íç=êÉí~áå=íÜÉ=é~ÇK=fí=áë=áãéçêí~åí=íÜ~í=íÜÉ=
ÜÉáÖÜí=çÑ=íÜÉ=é~Ç=ÜçäÇÉê=ïáíÜ=áíë=é~Ç=áë=íÜÉ=ë~ãÉ=~ë=íÜÉ=çåÉ=çÑ=íÜÉ=ÄêìëÜK=

=
=

`lab= nr^kqfqv= abp`ofmqflk= rpb= =

QUVMPMOM= N= _êìëÜ=mmi=MIS=Õ=PQR= kçêã~ä=ÑäççêëK= =
QUVMPMPM= N= _êìëÜ=mmi=MIV=Õ=PQR= pãççíÜ=Ñäççêë=ïáíÜ=ëã~ää=àçáåíë=~åÇ=éÉêëáëíÉåí=ÇáêíK= =
QUVMPMRM= N= _êìëÜ=RJãáñ=Õ=PQR= cçê=~ää=íóéÉë=çÑ=ÑäççêëK= =
QUUMPMNM= N= m~Ç=ÜçäÇÉê=Õ=PPM= cçê=é~Çë=çÑ=NQÒI=Ñçê=ëãççíÜ=ëìêÑ~ÅÉë=ÅäÉ~åáåÖK= =
QUUMPMPM= N= m~Ç=ÜçäÇÉê=Õ=PPM=H=ÅÉåíÉê=äçÅâ=ÖêÉÉå= cçê=é~Çë=çÑ=NQÒI=Ñçê=ëãççíÜ=ëìêÑ~ÅÉë=ÅäÉ~åáåÖK= =
QUUMPMQM= N= m~Ç=ÜçäÇÉê=Õ=PPM=H=ÅÉåíÉê=äçÅâ=Ää~Åâ= cçê=é~Çë=çÑ=NQÒI=Ñçê=ëãççíÜ=ëìêÑ~ÅÉë=ÅäÉ~åáåÖK= =

=


