
bÇÉñÅÉä=fåíÉêå~íáçå~ä

içåÇçå=bñ~ãáå~íáçåë

d`b=lêÇáå~êó=iÉîÉä

j~êâ=pÅÜÉãÉ=ïáíÜ=bñ~ãáåÉêëÛ=oÉéçêí

içåÇçå=bñ~ãáå~íáçåë=lêÇáå~êó=iÉîÉä=d`b=áå
^ÅÅçìåíáåÖ=ETMNNF

g~åì~êó=OMMO



bÇÉñÅÉä= áë= çåÉ= çÑ= íÜÉ= äÉ~ÇáåÖ= Éñ~ãáåáåÖ= ~åÇ= ~ï~êÇáåÖ= ÄçÇáÉë= áå= íÜÉ= rh= ~åÇ
íÜêçìÖÜçìí=íÜÉ=ïçêäÇK=tÉ=éêçîáÇÉ=~=ïáÇÉ=ê~åÖÉ=çÑ=èì~äáÑáÅ~íáçåë=áåÅäìÇáåÖ=~Å~ÇÉãáÅI
îçÅ~íáçå~äI=çÅÅìé~íáçå~ä=~åÇ=ëéÉÅáÑáÅ=éêçÖê~ããÉë=Ñçê=ÉãéäçóÉêëK

qÜêçìÖÜ= ~= åÉíïçêâ= çÑ= rh= ~åÇ= çîÉêëÉ~ë= çÑÑáÅÉëI= bÇÉñÅÉä= fåíÉêå~íáçå~ä= ÅÉåíêÉë= êÉÅÉáîÉ
íÜÉ=ëìééçêí=íÜÉó=åÉÉÇ=íç=ÜÉäé=íÜÉã=ÇÉäáîÉê=íÜÉáê=ÉÇìÅ~íáçå=~åÇ=íê~áåáåÖ=éêçÖê~ããÉë
íç=äÉ~êåÉêëK

cçê=ÑìêíÜÉê=áåÑçêã~íáçå=éäÉ~ëÉ=Å~ää=çìê=fåíÉêå~íáçå~ä=`ìëíçãÉê=oÉä~íáçåë=råáíW
qÉä HQQ=OM=TTRU=RSRS
c~ñ HQQ=OM=TTRU=RVRV
fåíÉêå~íáçå~ä]ÉÇÉñÅÉäKçêÖKìâ
ïïïKÉÇÉñÅÉäKçêÖKìâLáåíÉêå~íáçå~ä

lÅíçÄÉê=OMMO

lêÇÉê=`çÇÉ=rlMNOTUM

^ää=íÜÉ=ã~íÉêá~ä=áå=íÜáë=éìÄäáÅ~íáçå=áë=ÅçéóêáÖÜí
«=bÇÉñÅÉä



j~êâ=pÅÜÉãÉ=~åÇ=`ÜáÉÑ=bñ~ãáåÉêDë=oÉéçêí
g~åì~êó=OMMO

^``lrkqfkd=TMNN

j~êâ=pÅÜÉãÉ
m~ÖÉ=O=çÑ=NN

`ÜáÉÑ=bñ~ãáåÉêDë=oÉéçêí
m~ÖÉ=NM=çÑ=NN

dê~ÇÉ=_çìåÇ~êáÉë
m~ÖÉ=NN=çÑ=NN



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=O=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

^``lrkqfkd=TMNNI=j^oh=p`ebjb

NK fíÉã _ççâ=çÑ=Ñáêëí=Éåíêó ^ÅÅçìåí=ÇÉÄáíÉÇ ^ÅÅçìåí=ÅêÉÇáíÉÇ

EÄF `~ëÜ=Äççâ ✓ bäÉÅíêáÅáíó=¡NPM ✓
`~ëÜ=Äççâ=EÄ~åâ
ÅçäìãåF=¡NPM ✓
E~ääçï=_~åâF

EÅF mÉííó=Å~ëÜ=Äççâ ✓ `äÉ~åáåÖ=¡S ✓
mÉííó=Å~ëÜ=¡S ✓
Eãìëí=ÄÉ=éÉííó=Å~ëÜF

EÇF oÉíìêåë=áåï~êÇ=Äççâ ✓ oÉíìêåë=áåï~êÇ=¡OR ✓ ^=cÉêÖìëçå=¡OR ✓

EÉF dÉåÉê~ä=gçìêå~ä ✓ mêçÑáí=~åÇ=äçëë=¡NQM ✓
`~êêá~ÖÉ=çìíï~êÇë
¡NQM ✓

dÉåÉê~ä=gçìêå~ä ✓ qê~ÇáåÖ=¡VS ✓ `~êêá~ÖÉ=áåï~êÇë=¡VS ✓

EÑF dÉåÉê~ä=gçìêå~ä ✓ cìêåáíìêÉ=¡UMM ✓
lÑÑáÅÉ=pìééäáÉë=iíÇ
¡UMM ✓

dÉåÉê~ä=gçìêå~ä ✓ pí~íáçåÉêó=¡VM ✓ lÑÑáÅÉê=pìééäáÉë=¡VM ✓

EÖF dÉåÉê~ä=gçìêå~ä ✓ m=pÅÜçäÉë=¡QM ✓ o=pÅÜçäÉë=¡QM ✓

EÜF `~ëÜ=_ççâ ✓ _~åâ=¡NMU ✓ `~ëÜ=¡NMU ✓

EáF dÉåÉê~ä=gçìêå~ä ✓ píçÅâ=¡R=MMM ✓ qê~ÇáåÖ=¡R=MMM ✓

EàF dÉåÉê~ä=gçìêå~ä ✓ aÉäáîÉêó=î~åë=¡R=MMM ✓ jçíçê=íê~ÇÉêë=¡R=MMM ✓

dÉåÉê~ä=gçìêå~ä ✓ jçíçê=íê~ÇÉêë=¡UMM ✓ aÉäáîÉêó=î~åë=¡UMM ✓

`~ëÜ=Äççâ ✓ jçíçê=íê~ÇÉêë=¡Q=OMM ✓
`~ëÜ=Äççâ=EÄ~åâ
ÅçäìãåF=¡Q=OMM ✓

EâF dÉåÉê~ä=gçìêå~ä ✓ mêçÑáí=~åÇ=äçëë=¡PU ✓
mêçîáëáçå=Ñçê=ÇçìÄíÑìä
ÇÉÄíë=¡PU ✓

EäF p~äÉë=Ç~ó=Äççâ ✓ k=kÉîáääÉ=¡RMM ✓ p~äÉë=¡RMM ✓

EãF oÉíìêåë=çìíï~êÇ=Äççâ
✓

o=hÉÉåÉ=¡TR ✓ oÉíìêåë=çìíï~êÇ=¡TR ✓

EQU=××××=✓✓✓✓ =Z=OQ=ã~êâëF

qçí~ä=OQ=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=P=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

OK E~F qçí~ä=`êÉÇáíçêë=^ÅÅçìåí

_~åâ PR=ORM ✓ mìêÅÜ~ëÉë PT=URM ✓

_~ä~åÅÉ=ÅLÇ O=SMM ✓

PT=URM PT=URM

`~äÅìä~íáçå=çÑ=p~äÉë

pÜçé=í~âáåÖë RO=SMM ✓

jáëÅÉää~åÉçìë=ÉñéÉåëÉë R=OMM ✓

aê~ïáåÖë NR=SMM ✓ TP=QMM

ES=××××=✓✓✓✓ =Z=P=ã~êâëF

EÄF _~åâ=^ÅÅçìåí

`~éáí~ä NM=MMM ✓ oÉåí P=PMM ✓

iç~å R=MMM ✓ o~íÉë O=RMM ✓

pÜçé=í~âáåÖë RO=SMM ✓ `êÉÇáíçêë PR=ORM ✓

aÉäáîÉêó=î~å T=SMM ✓

aÉä=î~å=êìååáåÖ
ÉñéÉåëÉë

N=RMM ✓

bäÉÅíêáÅáíó M=VUM ✓

aê~ïáåÖë M=NRS ✓

t~ÖÉë P=SVM ✓

_~ä~åÅÉ=ÅLÇ NO=SOQ ✓

ST=SMM ST=SMM

ENO=××××=✓✓✓✓ =Z=S=ã~êâëF

EÅF
qê~ÇáåÖ=~åÇ=éêçÑáí=~åÇ=äçëë=~ÅÅçìåí=Ñçê=óÉ~ê=ÉåÇÉÇ=PM=pÉéíÉãÄÉê=OMMN

mìêÅÜ~ëÉë PT=URM ✓ p~äÉë TP=QMM ✓

iÉëë=ÅäçëáåÖ=ëíçÅâ O=TSM ✓

`çëí=çÑ=ë~äÉë PR=MVM
dêçëë=éêçÑáí=ÅLÇ PU=PNM ✓

TP=QMM TP=QMM

oÉåí P=PMM ✓ dêçëë=éêçÑáí PU=PNM ✓

^ÇÇ=çïáåÖ M=PMM P=SMM ✓

o~íÉë O=RMM ✓

aÉä=î~å=Éñéë N=RMM ✓

iáÖÜí=~åÇ=ÜÉ~í M=VUM ✓

t~ÖÉë P=SVM ✓

fåíÉêÉëí=çå=äç~å
çïáåÖ

M=RMM ✓

aÉéêK=lå=ÇÉäáîÉêó=î~å N=ROM ✓

jáëÅÉää~åÉçìë=Éñéë R=OMM ✓

NV=QVM
kÉí=éêçÑáí NU=UOM ✓

PU=PNM PU=PNM

ENR=××××=✓✓✓✓ =Z=T½=ã~êâëF



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=Q=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

_~ä~åÅÉ=ëÜÉÉí=~í=PM=pÉéíÉãÄÉê=OMMN

cáñÉÇ=^ëëÉíë=cL^
aÉäáîÉêó=î~å T=SMM ✓

iÉëë=ÇÉéêÉÅá~íáçå N=ROM ✓ S=MUM ✓

`ìêêÉåí=^ëëÉíë=`L^
píçÅâ O=TSM ✓

_~åâ NO=SOQ ✓ NR=PUQ ✓

iÉëë=`ìêêÉåí=iá~ÄáäáíáÉë=`Li
`êÉÇáíçêë O=SMM ✓

oÉåí=çïáåÖ M=PMM ✓

fåíÉêÉëí=çå=äç~å=çïáåÖ M=RMM ✓ P=QMM ✓

tçêâáåÖ=Å~éáí~ä NN=VUQ ✓

NU=MSQ

`~éáí~ä NM=MMM ✓

kÉí=éêçÑáí NU=UOM ✓ OU=UOM
iÉëë=Çê~ïáåÖë NR=TRS ✓ NP=MSQ
iç~å R=MMM ✓

NU=MSQ

ENR=××××=✓✓✓✓ =Z=T½=ã~êâëF

qçí~ä=OQ=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=R=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

PK E~F _~Ç=aÉÄíë=^ÅÅçìåí

OMMM OMMM
aÉÅ=PN=ÇÉÄíçêë TSM ✓ aÉÅ=PN=éêçÑáíLäçëë TSM ✓

OMMN OMMN
aÉÅ=PN=ÇÉÄíçêë OPR ✓ aÉÅ=PN=éêçÑáíLäçëë OPR ✓

mêçîáëáçå=Ñçê=_~Ç=aÉÄíë=^ÅÅçìåí

OMMM OMMM
aÉÅ=PN=Ä~ä~åÅÉ QRM ✓ ✓ g~å=N=Ä~ä~åÅÉ=ÄLÇ PSM ✓ ✓

ÅLÇ
aÉÅ=PN=éêçÑáíLäçëë VM ✓ ✓ ✓

QRM QRM

OMMN OMMN
aÉÅ=PN=éêçÑáíLäçëë NUM ✓ ✓ ✓ g~å=N=Ä~ä~åÅÉ=ÄLÇ QRM ✓ ✓

aÉÅ=PN=Ä~ä~åÅÉ OTM ✓ ✓

ÅLÇ
QRM QRM

OMMO
g~å=N=Ä~ä~åÅÉ=ÄLÇ OTM ✓ ✓

EOM=××××=✓✓✓✓ =Z=NM=ã~êâëF

EÄF _~ä~åÅÉ=ëÜÉÉí=~í=PN=aÉÅÉãÄÉê=OMMN=✓

`ìêêÉåí=^ëëÉíë
aÉÄíçêë V=MMM ✓ Å
iÉëë=éêçîáëáçå=Ñçê=Ä~Ç=ÇÉÄíë ===OTM ✓ çLÑ U=TPM ✓ çLÑ

EQ=××××=✓✓✓✓ =Z=O=ã~êâëF

EÅF pç=íÜ~í=íÜÉ=åÉí=éêçÑáí=áë=~ÅÅìê~íÉ=E~ÇàìëíÉÇ=Äó=íÜÉ=éêçîáëáçåF=✓ =~åÇ=íÜÉ
Ä~ä~åÅÉ=ëÜÉÉí=ëÜçïë=~=íêìÉ=êÉÑäÉÅíáçå=çÑ=íÜÉ=ÄìëáåÉëë=EÇÉÄíçêë=~ÇàìëíÉÇ=Äó
íÜÉ=éêçîáëáçåF=✓ K

EO=××××=✓✓✓✓ =Z=N=ã~êâF

qçí~ä=NP=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=S=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

QK oóÜçéÉ=`êáÅâÉí=`äìÄ

fåÅçãÉ=~åÇ=bñéÉåÇáíìêÉ=~ÅÅçìåí=Ñçê=óÉ~ê=ÉåÇÉÇ=PN=aÉÅÉãÄÉê=OMMN=✓

bñéÉåÇáíìêÉ fåÅçãÉ
dêçìåÇ
j~áåíÉå~åÅÉ N=RMM ✓ pìÄëÅêáéíáçåë T=OMM ✓

iáÖÜí=~åÇ=ÜÉ~í M=SQM ✓
^ÇÇ=ëìÄë=áå
~Çî~åÅÉ=Ñçê=OMMN

M=MVO ✓

^ÇÇ=çïáåÖ M=MVU M=TPU ✓
iÉëë=ëìÄë=áå
~Çî~åÅÉ=Ñçê=OMMO M=MVQ ✓ T=NVU

dÉåÉê~ä=ÉñéÉåëÉë M=QSM ✓

fåëìê~åÅÉ M=RUM ✓

iÉëë=éêÉé~áÇ M=OOM M=PSM ✓

aÉéêÉÅá~íáçå=çå
ÉèìáéãÉåí

P=PMM ✓

pìêéäìë M=UQM ✓

T=NVU T=NVU

ENO=××××=✓✓✓✓ =Z=S=ã~êâëF

_~ä~åÅÉ=ëÜÉÉí=~í=PN=aÉÅÉãÄÉê=OMMN=✓ ✓

cáñÉÇ=^ëëÉíë
dêçìåÇ=~åÇ=é~îáäáçå NMM=MMM ✓

bèìáéãÉåí OO=MMM ✓

iÉëë=ÇÉéêÉÅá~íáçå P=PMM NU=TMM ✓ NNU=TMM ✓

`ìêêÉåí=^ëëÉíë
fåëìê~åÅÉ=é~áÇ=áå=~Çî~åÅÉ M=OOM ✓

`~ëÜ=~í=Ä~åâ T=ROM ✓ T=TQM ✓

iÉëë=`ìêêÉåí=iá~ÄáäáíáÉë
pìÄë=áå=~Çî~åÅÉ M=MVQ ✓

iáÖÜí=~åÇ=ÜÉ~í=çïáåÖ M=MVU ✓ M=NVO ✓

tçêâáåÖ=Å~éáí~ä T=RQU
NOS=OQU

^ÅÅìãìä~íÉÇ=ÑìåÇ NOR=QMU ✓

pìêéäìë M=UQM ✓

NOS=OQU

ENQ=××××=✓✓✓✓ =Z=T=ã~êâëF

qçí~ä=NP=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=T=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

RK e~ääçã=iáãáíÉÇ

mêçÑáí=~åÇ=äçëë=~ééêçéêá~íáçå=~ÅÅçìåí=Ñçê=óÉ~ê=ÉåÇÉÇ=PM=^éêáä=OMMN

_~ä~åÅÉ=ÄLÇ VM=MMM ✓

kÉí=éêçÑáí QM=QMM ✓

NPM=QMM
dÉåÉê~ä=êÉëÉêîÉ R=MMM ✓

lêÇáå~êó=ëÜ~êÉ=ÇáîáÇÉåÇ QM=MMM ✓

mêÉÑÉêÉåÅÉ=ëÜ~êÉ=ÇáîáÇÉåÇ M=SMM ✓ QR=SMM
_~ä~åÅÉ=ÅLÇ UQ=UMM ✓

ES=××××=✓✓✓✓ =Z=P=ã~êâëF

_~ä~åÅÉ=ëÜÉÉí=~í=PM=^éêáä=OMMN

cáñÉÇ=^ëëÉíë `çëíL
s~äì~íáçå

^ÖÖ
aÉéêÉÅá~íáçå

kÉí=s~äìÉ

mêÉãáëÉë PRM=MMM PRM=MMM ✓

j~ÅÜáåÉêó=~åÇ=éä~åí OMM=MMM ✓ RM=MMM NRM=MMM ✓

RMM=MMM ✓

`ìêêÉåí=^ëëÉíë
píçÅâ PV=NTR ✓

aÉÄíçêë OM=MMM ✓

`~ëÜ=~í=Ä~åâ OR=MMM ✓ UQ=NTR ✓

iÉëë=`ìêêÉåí=iá~ÄáäáíáÉë
aÉÄÉåíìêÉ=áåíÉêÉëí=~ÅÅêìÉÇ M=NTR ✓

lêÇáå~êó=ëÜ~êÉ=ÇáîáÇÉåÇ QM=MMM ✓

`êÉÇáíçêë U=SMM ✓

mêÉÑÉêÉåÅÉ=ëÜ~êÉ=ÇáîáÇÉåÇ M=SMM ✓ QV=PTR ✓

tçêâáåÖ=`~éáí~ä PQ=UMM ✓

RPQ=UMM

oÉéêÉëÉåíÉÇ=Äó
QMM=MMM=¡N=çêÇáå~êó=ëÜ~êÉë QMM=MMM ✓

NM=MMM=¡N=SB=éêÉÑ=ëÜ~êÉë NM=MMM ✓

UQ=UMM ✓

dÉåÉê~ä=êÉëÉêîÉ OM=MMM ✓

^ÇÇ=íê~åëÑÉê R=MMM OR=MMM ✓

pÜ~êÉÜçäÇÉêëD=cìåÇë RNV=UMM
aÉÄÉåíìêÉë=TB NR=MMM ✓

RPQ=UMM

EOM=××××=✓✓✓✓ =Z=NM=ã~êâëF

qçí~ä=NP=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=U=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

SK mÜáääáéë=~åÇ=`äçìÖÜ

tçêâáåÖ=Eã~êâë=~ï~êÇÉÇ=ïáíÜáå=pí~íÉãÉåí=çÑ=mêçÑáíF

léÉåáåÖ=pí~íÉãÉåí `äçëáåÖ=pí~íÉãÉåí
`~éáí~ä PO=ONQ aÉÄíçêë R=VSM `~éáí~ä QN=RSO aÉÄíçêë Q=VQM
`êÉÇáíçêë Q=SMM `~ëÜ VR `êÉÇáíçêë S=OMM `~ëÜ NMS
_~åâ=lLa O=SMM píçÅâ T=OMM ^ÅÅêì~äë QR _~åâ P=NMM

bèìáéãÉåí OM=MMM píçÅâ V=SMM
sÉÜáÅäÉë S=MMM bèìáéãÉåí OR=MMM
bñéë=áå
^Çî NRV sÉÜáÅäÉë Q=UMM

mêÉé~óãÉåíë OSN
PV=QNQ PV=QNQ QT=UMT QT=UMT

pí~íÉãÉåí=çÑ=mêçÑáí=Ñçê=óÉ~ê=ÉåÇÉÇ=PN=aÉÅÉãÄÉê=OMMN
`äçëáåÖ=`~éáí~ä QN=RSO ✓ ✓

iÉëë=léÉåáåÖ=`~éáí~ä PO=ONQ ✓ ✓

^éé~êÉåí=éêçÑáí V=PQU
^ÇÇ=Ä~Åâ=aê~ïáåÖë
mÜáääáéë OM=RMM ✓

`äçìÖÜ NS=VMM ✓ ✓ PT=QMM
kÉí=mêçÑáí QS=TQU ✓

EU=××××=✓✓✓✓ =Z=Q=ã~êâëF

_~ä~åÅÉ=pÜÉÉí=~í=PN=aÉÅÉãÄÉê=OMMN
cáñÉÇ=^ëëÉíë
bèìáéãÉåí OR=MMM ✓

sÉÜáÅäÉë Q=UMM ✓ OV=UMM ✓

`ìêêÉåí=^ëëÉíë
píçÅâ V=SMM ✓

aÉÄíçêë Q=VQM ✓

bñéÉåëÉë=áå=~Çî~åÅÉ M=OSN ✓

_~åâ P=NMM ✓

`~ëÜ M=NMS ✓ NU=MMT ✓

iÉëë=`ìêêÉåí=iá~ÄáäáíáÉë
`êÉÇáíçêë S=OMM ✓

bñéÉåëÉë=áå=~êêÉ~êë M=MQR ✓ S=OQR ✓ NN=TSO
QN=RSO

`~éáí~ä=^ÅÅçìåíë
h=mÜáääáéë NS=NMT ✓

_=`äçìÖÜ NS=NMT ✓ PO=ONQ
`ìêêÉåí=^ÅÅçìåíë
h=mÜáääáéë
pÜ~êÉ=çÑ=mêçÑáí OP=PTQ ✓

iÉëë=Çê~ïáåÖë OM=RMM ✓ O=UTQ
_=`äçìÖÜ
pÜ~êÉ=çÑ=mêçÑáí OP=PTQ ✓

iÉëë=Çê~ïáåÖë NS=VMM ✓ S=QTQ V=PQU
QN=RSO

ENU=××××=✓ =Z=V=ã~êâëF

qçí~ä=NP=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=V=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

TK E~F aáÑÑÉê=ÄÉÅ~ìëÉ=çÑ=ÅÜÉèìÉë=åçí=éêÉëÉåíÉÇ=✓ ✓ K=`ÜÉèìÉë=ONUO=~åÇ
ONUP=✓ Ü~Ç=åçí=ÄÉÉå=éêÉëÉåíÉÇ=íç=Ä~åâK=tÜÉå=íÜÉëÉ=~êÉ=í~âÉå=áåíç
~ÅÅçìåí=íÜÉ=Ä~åâ=ëí~íÉãÉåí=Ä~ä~åÅÉ=ïçìäÇ=~ÖêÉÉ=ïáíÜ=íÜÉ=Å~ëÜ=Äççâ
Ä~ä~åÅÉ=E¡R=QMMJNMF✓ K

EQ=××××=✓✓✓✓ =Z=O=ã~êâëF

EÄF _~åâ=^ÅÅçìåí

_~ä~åÅÉ=ÄLÇ R=NNOJUM ✓ oÉÇÇáíÅÜ=`çìåÅáä NMNJMM ✓ ✓

_~åÖäÉë=iíÇ RNMJON ✓ ✓ `Ü~êÖÉë POJNV ✓ ✓

_~ä~åÅÉ=ÅLÇ R=QUVJUO ✓ ✓

R=SOPJMN R=SOPJMN

_~ä~åÅÉ=ÄLÇ R=QUVJUO ✓

ENM=××××=✓✓✓✓ =Z=R=ã~êâëF

EÅF _~åâ=oÉÅçåÅáäá~íáçå=pí~íÉãÉåí=~í=PM=kçîÉãÄÉê=OMMN

_~ä~åÅÉ=~ë=éÉê=Ä~åâ=ëí~íÉãÉåí S=NUQJNO ✓

iÉëë=ÅÜÉèìÉ=åçí=óÉí=éêÉëÉåíÉÇ SVQJPM ✓ ✓

`çêêÉÅíÉÇ=Ä~ä~åÅÉ R=QUVJUO ✓

^äá=ëÜçìäÇ=åçï=ìéÇ~íÉ=íÜÉ=Ä~åâ=ëí~íÉãÉåí=Ä~ä~åÅÉ=Äó=~ÇàìëíáåÖ=✓ =íÜÉ
ÉñáëíáåÖ=Ä~ä~åÅÉ=Ñçê=~åó=ãáëëáåÖ=áíÉãEëF=~ë=ëÜçïå=~ÄçîÉ=✓ K

ES=××××=✓✓✓✓ =Z=P=ã~êâëF

EÇF bñ~ãéäÉë=ã~ó=áåÅäìÇÉW
aáîáÇÉåÇë=êÉÅÉáîÉÇ=ÇáêÉÅí=Äó=Ä~åâI=ãáëëÉÇ=Ñêçã=Å~ëÜ=Äççâ=✓ ✓
pí~åÇáåÖ=çêÇÉê=é~áÇ=Äó=íÜÉ=Ä~åâ=~åÇ=ÑçêÖçííÉå=Äó=íÜÉ=Å~ëÜ=Äççâ=✓ ✓
`ÜÉèìÉë=é~áÇ=~í=ÉåÇ=çÑ=ãçåíÜ=Eáå=Å~ëÜ=ÄççâF=Äìí=ãáëëÉÇ=Ñêçã=íÜÉ=Ä~åâ
ëí~íÉãÉåí=✓ ✓

ES=××××=✓✓✓✓ =Z=P=ã~êâëF

qçí~ä=NP=ã~êâë



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=NM=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

^``lrkqfkd=TMNNI=`efbc=bu^jfkbop=obmloq

dÉåÉê~ä=`çããÉåíë

`~åÇáÇ~íÉë=~í=~ää=äÉîÉäë=ÑçìåÇ=íÜáë=é~éÉê=ãçêÉ=ÅÜ~ääÉåÖáåÖ=íÜ~å=ìëì~äK==cáå~ä=~ÅÅçìåíë
ïÉêÉ=ïÉää=ìåÇÉêëíççÇX=ÜçïÉîÉêI=Ä~ëáÅ=ÇçìÄäÉ=Éåíêó=áë=~äï~óë=íÜÉ=âÉó=íç=ÇçáåÖ=ïÉää=çå
íÜáë=é~éÉê=~åÇ=ÅÉåíêÉë=ëÜçìäÇ=ÑçÅìë=çå=íÜáë=~ëéÉÅí=áÑ=íÜÉó=ï~åí=íÜÉáê=Å~åÇáÇ~íÉë=íç
áãéêçîÉK

nìÉëíáçå=N

qÜáë=íÉëíÉÇ=ìåÇÉêëí~åÇáåÖ=çÑ=íÜÉ=ÑìåÇ~ãÉåí~ä=ÅçåÅÉéí=çÑ=ÇçìÄäÉ=ÉåíêóK==fí=~äëç=íÉëíÉÇ
âåçïäÉÇÖÉ=çÑ=Äççâë=çÑ=Ñáêëí=ÉåíêóK==qÜÉ=Ñçêã~í=ï~ë=~=Ñ~ãáäá~ê=çåÉ=ëáåÅÉ=ëìÅÜ=í~ÄäÉë=Ü~îÉ
ÄÉÉå=áåÅäìÇÉÇ=çå=éêÉîáçìë=é~éÉêëK
qÜÉ=ëíê~áÖÜíÑçêï~êÇ=áíÉãë=EÑFI=EÜFI=EäF=~åÇ=EãF=ïÉêÉ=ïÉää=ÇçåÉK==fíÉãë=áåîçäîáåÖ=íÜÉ
ÅçêêÉÅíáçå=çÑ=Éêêçêë=~åÇ=óÉ~ê=ÉåÇ=íê~åëÑÉêë=ïÉêÉ=Ä~Çäó=ÇçåÉI=~ë=ïÉêÉ=áíÉãë=êÉä~íáåÖ=íç
éêçîáëáçå=Ñçê=Ä~Ç=ÇÉÄíë=~åÇ=ë~äÉ=çÑ=ãçíçê=î~åK
få=áíÉã=EÅFI=Å~åÇáÇ~íÉë=áåî~êá~Ääó=ÇÉÄáíÉÇ=íÜÉ=ïáåÇçï=ÅäÉ~åÉêI=íÜÉêÉÄó=ÅêÉ~íáåÖ=~
ÇÉÄíçêI=ê~íÜÉê=íÜ~å=ÇÉÄáíáåÖ=ÅäÉ~åáåÖ=ïÜáÅÜ=ïçìäÇ=ÄÉ=~å=ÉñéÉåëÉ=~ÅÅçìåíK
`~åÇáÇ~íÉë=ïÜç=Ü~îÉ=íÜçêçìÖÜäó=éê~ÅíáëÉÇ=íÜÉ=éêÉé~ê~íáçå=çÑ=Äççâë=çÑ=Ñáêëí=Éåíêó=~åÇ
ÇçìÄäÉ=Éåíêó=íÜêçìÖÜ=íÜÉ=äÉÇÖÉê=ëÜçìäÇ=ÑáåÇ=äáííäÉ=ÇáÑÑáÅìäíó=ïáíÜ=ëìÅÜ=~=èìÉëíáçåK
tÜÉêÉ=ÅÉåíêÉë=Ü~îÉ=ÇçåÉ=äÉëë=ïÉää=íÜ~å=ÉñéÉÅíÉÇI=íÜÉó=~êÉ=~ÇîáëÉÇ=íç=ëíìÇó=íÜÉ=ã~êâ
ëÅÜÉãÉ=~åÇ=íÜÉ=ÅçããÉåíë=áå=íÜáë=êÉéçêíK

nìÉëíáçå=O

cçê=ãçëí=íÜáë=éêçîÉÇ=íÜÉ=ãçêÉ=ëìÅÅÉëëÑìä=çÑ=íÜÉ=Åçãéìäëçêó=èìÉëíáçåëK==qÜÉ=ã~áå
éêçÄäÉãë=ïÉêÉ=ÉåÅçìåíÉêÉÇ=ïáíÜ=íÜÉ=Å~äÅìä~íáçå=çÑ=ë~äÉë=~åÇ=íÜÉ=éêÉé~ê~íáçå=çÑ=íÜÉ
íçí~ä=ÅêÉÇáíçêë=~ÅÅçìåíK
qÜÉ=Ä~åâ=~ÅÅçìåí=ï~ë=ÖÉåÉê~ääó=ïÉää=ÇçåÉI=íÜçìÖÜ=ã~êâë=ïÉêÉ=åçí=ÖáîÉå=Ñçê=éççê
å~êê~íáçåëK==qÜÉ=å~êê~íáçå=ãìëí=~äï~óë=áåÇáÅ~íÉ=íÜÉ=å~ãÉ=çÑ=íÜÉ=~ÅÅçìåí=ïÜÉêÉ=íÜÉ
ÇçìÄäÉ=Éåíêó=~ééÉ~êëK==têáíáåÖ=?aK=pÜáêí?=áåëíÉ~Ç=çÑ=Çê~ïáåÖë=áë=~å=Éñ~ãéäÉ=çÑ=~å
ìå~ÅÅÉéí~ÄäÉ=å~êê~íáçå=ÑêÉèìÉåíäó=ÑçìåÇ=áå=íÜÉ=Ä~åâ=~ÅÅçìåíK
qÜÉ=Ñáå~ä=~ÅÅçìåíë=ïÉêÉ=ìëì~ääó=ïÉää=ÇçåÉK

nìÉëíáçå=P

qÜáë=ï~ë=~=ëíê~áÖÜíÑçêï~êÇ=èìÉëíáçå=çå=~=íçéáÅ=íÜ~í=Å~åÇáÇ~íÉë=ìëì~ääó=ÑáåÇ=ÅÜ~ääÉåÖáåÖK
qÜÉ=âÉó=íç=ÇçáåÖ=ïÉää=áë=íç=âÉÉé=íÜÉ=ÅçåÅÉéíë=çÑ=Ä~Ç=ÇÉÄíë=~åÇ=éêçîáëáçå=Ñçê=Ä~Ç=ÇÉÄíë
íçí~ääó=ëÉé~ê~íÉK==aÉ~ä=ïáíÜ=Ä~Ç=ÇÉÄíë=Ñáêëí=~åÇ=íÜÉå=éêçîáëáçå=Ñçê=Ä~Ç=ÇÉÄíëK==`~åÇáÇ~íÉë
ÉáíÜÉê=ìåÇÉêëíççÇ=íÜÉ=ÅçåÅÉéíë=~åÇ=ÇáÇ=ïÉää=çê=ÇáÇ=åçí=ìåÇÉêëí~åÇ=íÜÉ=ÅçåÅÉéíë=~åÇ=ÇáÇ
Ä~ÇäóK==^ë=ïáíÜ=çíÜÉê=èìÉëíáçåëI=äÉÇÖÉê=~ÅÅçìåíë=E~åÇ=íÜÉêÉÑçêÉ=ÇçìÄäÉ=ÉåíêóF=ïÉêÉ
éççêÉê=íÜ~å=íÜÉ=Ñáå~ä=~ÅÅçìåíëK

nìÉëíáçå=Q

dÉåÉê~ääó=ïÉää=ÇçåÉK==qÜÉ=ã~áå=ÇáÑÑáÅìäíó=ï~ë=ïáíÜ=íÜÉ=Å~äÅìä~íáçåë=çÑ=ëìÄëÅêáéíáçåë=~åÇ
ÇÉéêÉÅá~íáçåK==pçãÉíáãÉë=Å~åÇáÇ~íÉë=éä~ÅÉÇ=áíÉãë=çå=íÜÉ=ïêçåÖ=ëáÇÉ=çÑ=íÜÉ=áåÅçãÉ=~åÇ
ÉñéÉåÇáíìêÉ=~ÅÅçìåíK==`~åÇáÇ~íÉë=ëÜçìäÇ=~äï~óë=ä~ÄÉä=íÜÉ=áåÅçãÉ=ëáÇÉ=~åÇ=íÜÉ
ÉñéÉåÇáíìêÉ=ëáÇÉ=ëç=íÜ~í=íÜÉ=Éñ~ãáåÉê=Å~å=ÖáîÉ=ÅêÉÇáí=Ñçê=ïÜ~í=íÜÉ=Å~åÇáÇ~íÉ=âåçïëK
jçëí=çÑ=íÜáë=èìÉëíáçå=ï~ë=çå=Ñáå~ä=~ÅÅçìåíëI=ÜÉåÅÉ=íÜÉ=ÖççÇ=éÉêÑçêã~åÅÉK

nìÉëíáçå=R

qÜáë=Åçãé~åó=~ÅÅçìåíë=èìÉëíáçå=ÑçÅìëÉÇ=çå=Ñáå~ä=~ÅÅçìåíë=~åÇ=íÜÉêÉÑçêÉ=Å~åÇáÇ~íÉë
ëÅçêÉÇ=ïÉääK==qÜÉ=ã~áå=ÇáÑÑáÅìäíó=ï~ë=ÉñéÉêáÉåÅÉÇ=ïáíÜ=íÜÉ=íêÉ~íãÉåí=çÑ=ÇáîáÇÉåÇëK
^äíÜçìÖÜ=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉí=ï~ë=ïÉää=ÇçåÉI=å~êê~íáçåë=Ñçê=ëÜ~êÉ=Å~éáí~ä=ïÉêÉ=îÉêó=ïÉ~âK
qÜÉ=å~êê~íáçå=ëÜçìäÇ=áåÇáÅ~íÉ=Üçï=ã~åó=ëÜ~êÉë=~åÇ=íÜÉ=î~äìÉ=çÑ=É~ÅÜ=ëÜ~êÉK



bÇÉñÅÉä=fåíÉêå~íáçå~äI=l=iÉîÉä=j~êâ=pÅÜÉãÉ=~åÇ=bñ~ãáåÉêëD=oÉéçêí m~ÖÉ=NN=çÑ=NN
^ÅÅçìåíáåÖ=TMNNI=g~åì~êó=OMMO

nìÉëíáçå=S

^Ö~áå=íÜÉ=Ñáå~ä=~ÅÅçìåí=~ëéÉÅí=çÑ=íÜáë=èìÉëíáçå=ï~ë=ïÉää=ÇçåÉK==jçëí=Å~åÇáÇ~íÉë=ÇáÇ=åçí
êÉ~äáëÉ=íÜ~í=íÜÉ=åÉí=éêçÑáí=ÅçìäÇ=çåäó=ÄÉ=ïçêâÉÇ=~ë=íÜÉ=ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=Å~éáí~ä=~í=íÜÉ
ÉåÇ=~åÇ=ëí~êíK==c~áäìêÉ=íç=Å~äÅìä~íÉ=íÜÉ=åÉí=éêçÑáí=ãÉ~åí=éççê=ÅìêêÉåí=~ÅÅçìåíë=áå=íÜÉ
Ä~ä~åÅÉ=ëÜÉÉíK

nìÉëíáçå=T

qÜáë=ï~ë=Äó=Ñ~ê=íÜÉ=äÉ~ëí=éçéìä~ê=èìÉëíáçå=çå=íÜÉ=é~éÉêK==oÉÅçåÅáäáåÖ=íÜÉ=Ä~åâ=~ÅÅçìåí
áë=~=ÑìåÇ~ãÉåí~ä=~ÅÅçìåíáåÖ=íÉÅÜåáèìÉ=íÜ~í=Å~åÇáÇ~íÉë=ìëì~ääó=Çç=ïÉääK==qÜçëÉ
~ííÉãéíáåÖ=íÜáë=èìÉëíáçå=ÇáÇ=Ä~ÇäóI=ÉñéçëáåÖ=~=ä~Åâ=çÑ=ìåÇÉêëí~åÇáåÖ=çÑ=íÜÉ=Ä~ëáÅ
ÅçåÅÉéí=áåîçäîÉÇK

^``lrkqfkd=TMNNI=do^ab=_lrka^ofbp

dê~ÇÉ ^ _ ` a b
içïÉëí=ã~êâ=Ñçê
~ï~êÇ=çÑ=Öê~ÇÉ

TO RV QS QN PP

kçíÉW==dê~ÇÉ=ÄçìåÇ~êáÉë=ã~ó=î~êó=Ñêçã=óÉ~ê=íç=óÉ~ê=~åÇ=Ñêçã=ëìÄàÉÅí=íç=ëìÄàÉÅíI
ÇÉéÉåÇáåÖ=çå=íÜÉ=ÇÉã~åÇë=çÑ=íÜÉ=èìÉëíáçå=é~éÉêK







bÇÉñÅÉä=mìÄäáÅ~íáçåëI=^Ç~ãëï~óI=j~åëÑáÉäÇI=kçííëI=kdNU=QikI=rh

qÉä=H=QQ=NSOP=QRM=TUN
c~ñ=H=QQ=NSOP=QRM=QUN
bã~áäW=áåíéìÄäáÅ~íáçåë]äáååÉóÇáêÉÅíKÅçã

lêÇÉê=`çÇÉW=rlMNOTUM

cçê=ãçêÉ=áåÑçêã~íáçå=çå=bÇÉñÅÉä=èì~äáÑáÅ~íáçåë=éäÉ~ëÉ=Åçåí~Åí=ìëW
fåíÉêå~íáçå~ä=`ìëíçãÉê=oÉä~íáçåë=råáíI
píÉï~êí=eçìëÉI=PO=oìëëÉää=pèì~êÉI=içåÇçåI=t`N_=RakI=rh
qÉä==H=QQ=OM=TTRU=RSRS
c~ñ=H=QQ=OM=TTRU=RVRV
fåíÉêå~íáçå~ä]ÉÇÉñÅÉäKçêÖKìâ
ïïïKÉÇÉñÅÉäKçêÖKìâLáåíÉêå~íáçå~ä

bÇÉñÅÉä=cçìåÇ~íáçå=áë=~=êÉÖáëíÉêÉÇ=ÅÜ~êáíó=~åÇ=~=`çãé~åó=iáãáíÉÇ
_ó=dì~ê~åíÉÉ=oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=kçK=NSUSNSQ

http://www.edexcel.org/
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