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~ééêçñáã~íÉäó=Q=ãã=ÄÉäçï=íÜÉ=íáé=áÑ=íÜÉ=éÉå=áë=ÜÉäÇ=~ë=ëÜçïå=áå=íÜÉ=äÉÑí=éÜçíçÖê~éÜ=
áå= cáÖìêÉ=S= Eíáäí= PMJQM=ÇÉÖêÉÉëI= ëâÉï=~ééêçñáã~íÉäó= M=ÇÉÖêÉÉëFK= pÉÉ= cáÖìêÉ=O= Ñçê= ~å=
áääìëíê~íáçåK=qÜáë=ãÉ~åë=íÜ~í=áÑ=íÜÉ=íáé=çÑ=íÜÉ=éÉå=áë=áå=íÜÉ=äçïÉê=ÄçêÇÉê=çÑ=~=Ä~êÅçÇÉI=
íÜÉ=Å~ãÉê~=ÅçìäÇ=ãáëë=íÜÉ=Ä~êÅçÇÉ=ÉåíáêÉäóK=

   
 Incorrect skew angle Correct skew angle 

 
 

cáÖìêÉ=NK=eçï=íç=ÜçäÇ=íÜÉ=éÉå=ïÜÉå=ëÅ~ååáåÖ=~=Ä~êÅçÇÉ 

 

 
cáÖìêÉ=OK=^êÉ~=ÇÉíÉÅíÉÇ=Äó=Å~ãÉê~=ÇìêáåÖ=~=ëÅ~å=
 

PKQ rë~ÖÉ=äáãáí~íáçåë=
√=qÜÉ=éÉå=ãìëí=ÄÉ=ÜÉäÇ=áå=~=ëéÉÅáÑáÅ=~åÖäÉ=ïÜÉå=ëÅ~ååáåÖ=~=Ä~êÅçÇÉK=pÉÉ=cáÖìêÉ=NK=
=
√= qÜÉ= Ä~êÅçÇÉ=ãìëí=ÄÉ= ëÅ~ååÉÇ=ïáíÜ= åçêã~ä= Ü~åÇ=ãçîÉãÉåíI= ~îçáÇáåÖ= ÉñíêÉãÉäó=
ÜáÖÜ=çê=äçï=ëéÉÉÇëK=
=
√=qÜÉ=éÉå=Å~ååçí=ÇÉíÉÅí=íÜ~í=áí=áë=êÉ~ÇáåÖ=~=Ä~êÅçÇÉ=ïÜÉå=ÇÉÅçÇáåÖ=ÅççêÇáå~íÉëK=
=
√=qÜÉ=éÉå=Å~ååçí=ÇÉÅçÇÉ=^åçíç=ÅççêÇáå~íÉë=ÇìêáåÖ=~=Ä~êÅçÇÉ=ëíêçâÉK=
=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå= =

içÖáíÉÅÜ=bìêçéÉ=p^= = T=çÑ=NP=
=

Q póëíÉã=`çãéçåÉåíë=
qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=íÜÉ=ëóëíÉã=ÅçãéçåÉåíë=áåîçäîÉÇ=ïáíÜ=Ä~êÅçÇÉëK=

QKN m~éÉê=
^=é~éÉê=éêçÇìÅí=ëìééçêíáåÖ=Ä~êÅçÇÉë=ãìëí=Ü~îÉ=~=_~êÅçÇÉ=éáÇÖÉí=éêáåíÉÇ=çå=~=é~ÖÉK=
qÜáë=ãÉ~åë=íÜ~í=íÜÉ=é~éÉê=ãìëí=ÄÉ=Ä~ëÉÇ=çå=~=é~éÉê=íÉãéä~íÉ=Åçåí~áåáåÖ=~=_~êÅçÇÉ=
éáÇÖÉíK=qÜÉ=Ä~êÅçÇÉ=íç=ÄÉ=êÉ~Ç=Å~å=ÄÉ=éêáåíÉÇ=çå=ÉáíÜÉê=íÜÉ=ã~áå=é~éÉê=éêçÇìÅí=çê=
çå=~åçíÜÉê=é~éÉêI=íÜáë=áë=áêêÉäÉî~åí=íç=íÜÉ=éÉåK=
=

QKO mÉå=
tÜÉå=íáÅâáåÖ=~=Ä~êÅçÇÉ=éáÇÖÉíI=íÜÉ=éÉå=ÉåíÉêë=Ä~êÅçÇÉ=ëÅ~ååáåÖ=ãçÇÉ=~ë=ÇÉëÅêáÄÉÇ=
áå= ¬PK= ^ÑíÉê= ~= ëìÅÅÉëëÑìä= ëÅ~åI= íÜÉ= éÉå= ëíçêÉë= íÜÉ= Ä~êÅçÇÉ= áå= íÜÉ= êÉÖìä~ê= ëíêçâÉ=
ãÉãçêó=íç=íÜÉ=é~ÖÉ=~ÇÇêÉëë=íÜ~í=íÜÉ=éáÇÖÉí=áë=éêáåíÉÇ=çåK=qÜÉ=Ä~êÅçÇÉ=áë=ÉåÅçÇÉÇ=~ë=
~= ëéÉÅá~ä= ëíêçâÉ= áå= ~å= ~êÉ~= åÉîÉê= ~ÅÅÉëëáÄäÉ= íç= íÜÉ= ìëÉêI= ãÉ~åáåÖ= áí= ïáää= åÉîÉê=
áåíÉêÑÉêÉ=ïáíÜ=~åó=ÚêÉ~äÛ=ëíêçâÉëK==
=
qÜáë= ~äëç= ~ääçïë= íÜÉ= Ä~êÅçÇÉ= Ç~í~= íç= ÄÉ= íê~åëéçêíÉÇ= íç= pahë= ~åÇ= çíÜÉê= ^mfë= ìëáåÖ=
ÉñáëíáåÖ=áåÑê~ëíêìÅíìêÉI=ÉKÖK=îá~=~=éÖÅ=éìëÜK=

QKP m`=Ççïåäç~Ç=ëçÑíï~êÉ=
cçê=~ééäáÅ~íáçåë=êÉèìáêáåÖ=rp_

P
=ÅçååÉÅíáîáíó=çå=m`ëI=íÜÉ=içÖáíÉÅÜ=áçO=båíÉêéêáëÉ=çê=

`çåëìãÉê=pçÑíï~êÉ=îÉêëáçå=QKM=çê=ÜáÖÜÉê=ãìëí=ÄÉ=ìëÉÇ=áå=ÅçåàìåÅíáçå=ïáíÜ=íÜÉ=
~ééäáÅ~ÄäÉ=pahK=
qÜÉ=içÖáíÉÅÜ=áçO=`çåëìãÉê=~åÇ=båíÉêéêáëÉ=pçÑíï~êÉë=al=klq=ÉñéçëÉ=Ä~êÅçÇÉ=Ç~í~K=
qÜÉ=çåäó=ëìééçêíÉÇ=ãÉíÜçÇ=íç=Éñíê~Åí=Ä~êÅçÇÉ=Ç~í~=áë=Äó=ìëáåÖ=~=ëìáí~ÄäÉ=pah=Ñêçã=
^åçíçK=pÉÉ=¬RKQ=Ñçê=ãçêÉ=áåÑçêã~íáçåK=
=

QKQ pah=
qÜÉ=pahë=~êÉ=ìëÉÇ=íç=êÉíêáÉîÉ=íÜÉ=Ä~êÅçÇÉ=Ç~í~=Ñêçã=é~ÖÉëK=¬RKQ=áåÇáÅ~íÉë=ïÜáÅÜ=pah=
îÉêëáçåë=ëìééçêí=íÜáë=ÑìåÅíáçå~äáíóK=
=

QKR ^ééäáÅ~íáçå=
^å=~ééäáÅ~íáçå=ïáíÜ=Ä~êÅçÇÉ=ëìééçêí=ãìëí=ÄÉ=ÇÉîÉäçéÉÇ=ìëáåÖ=~=pah=~ë=ÇÉëÅêáÄÉÇ=áå=
íÜÉ=éêÉîáçìë=ëÉÅíáçåK=
=
=

======================================================
P
=qÜÉ=åÉï=içÖáíÉÅÜ=áçO=ïáíÜ=_äìÉíççíÜ=éÉå=Ñáêãï~êÉ=ÑÉ~íìêáåÖ=Ä~êÅçÇÉ=êÉ~ÇáåÖ=~äëç=ëìééçêíë==
rp_=ÅçååÉÅíáîáíó=ïáíÜ=m`ëK=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå= =

içÖáíÉÅÜ=bìêçéÉ=p^= = U=çÑ=NP=
=

R qÉÅÜåáÅ~ä=dìáÇÉ=

RKN póãÄçäçÖáÉëI=ëìééçêíÉÇ=Ä~êÅçÇÉ=íóéÉë=
qÜÉ=ÑçääçïáåÖ=Ä~êÅçÇÉ=íóéÉë=çê=ëóãÄçäçÖáÉë=~êÉ=ëìééçêíÉÇ=Äó=íÜÉ=éÉåW=

5.1.1 Code 128  

=
jçÇÉêå=ÇÉåëÉ=QJïáÇíÜ=ÅçÇÉI=ìëÉÇ=ÉñíÉåëáîÉäó=ïçêäÇïáÇÉK=`çÇÉë=NMM=ÅÜ~ê~ÅíÉêë=ïáíÜ=
ãìäíáéäÉ=ÅÜ~ê~ÅíÉê=ëÉíë=~åÇ=ëéÉÅá~ä=ÑìåÅíáçå=ÅçÇÉëK=s~êá~ÄäÉ=äÉåÖíÜI=ã~åÇ~íçêó=ÅÜÉÅâ=
ÅÜ~ê~ÅíÉêK=

5.1.2 Codabar 

=
iáåÉ=íê~ÅÉÇ=Äó=áåâ=íáé=^êÉ~=ÇÉíÉÅíÉÇ=Äó=Å~ãÉê~=
rëÉÇ= áå= äáÄê~êáÉë= ~åÇ= ÄäççÇ= Ä~åâëK= s~êá~ÄäÉ= äÉåÖíÜI= NS= ÅÜ~ê~ÅíÉêëI= O= ïáÇíÜ= ïáíÜ=
çéíáçå~ä=ÅÜÉÅâ=ÅÜ~ê~ÅíÉêK=

5.1.3 Code39 

=
rëÉÇ= áå= rKpK= dçîÉêåãÉåí= ~åÇ= ãáäáí~êó= ~ééäáÅ~íáçåëI= QP= ~äéÜ~åìãÉêáÅ= ÅÜ~ê~ÅíÉêëK=
s~êá~ÄäÉ=äÉåÖíÜI=OJïáÇíÜ=ïáíÜ=çéíáçå~ä=ÅÜÉÅâ=ÅÜ~ê~ÅíÉêK=

5.1.4 Interleaved 2/5, with or without check digit 

=
rëÉÇ= áå= äçÖáëíáÅë= ~åÇ= ï~êÉÜçìëÉëK= fí= áë= ~= î~êá~ÄäÉJäÉåÖíÜI= OJïáÇíÜ= ëÅÜÉãÉ= ïáíÜ=
çéíáçå~ä=ÅÜÉÅâ=ÇáÖáíK=båÅçÇÉë=O=ÇÉÅáã~ä=ÇáÖáíë=áå=É~ÅÜ=ëóãÄçäK=

5.1.5 EAN13 (JAN13, UPC-A), EAN8 (JAN8) 

=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå= =

içÖáíÉÅÜ=bìêçéÉ=p^= = V=çÑ=NP=
=

qÜáë= áë= íÜÉ= éêçÇìÅí= ÅçÇÉ= ÑçìåÇ= çå= ãçëí= êÉí~áä= éêçÇìÅíëK= fí= áë= ~= ëìéÉêëÉí= çÑ= íÜÉ=
^ãÉêáÅ~å=rm`K= få= g~é~å= áí= áë=âåçïå=~ë= g^kK= fí= áë=~= ÑáñÉÇJïáÇíÜ= EU=çê=NP=åìãÄÉêëFI=QJ
ïáÇíÜ=Ä~ê=ÅçÇÉ=ëÅÜÉãÉ=ïáíÜ=ëéÉÅá~ä=ÖìáÇÉ=Ä~êë=~åÇ=ÅÜÉÅâ=ÇáÖáíëK=
=
qÜÉëÉ= íóéÉë= ëé~å= ~= ïáÇÉ= ê~åÖÉ= çÑ= ~ééäáÅ~íáçåë= ~åÇ= áåÇìëíêáÉëK= ^= ÖççÇ= ëáíÉ= Ñçê=
êÉÑÉêÉåÅÉ=áë=ÜííéWLLïïïKÄ~êÅçÇÉáëä~åÇKÅçãLëóãÄçäÖóKéÜíãä=EëáÅF=

RKO oÉÅçããÉåÇÉÇ=_~êÅçÇÉ=ëáòÉë=
qÜÉ=ã~áå=é~ê~ãÉíÉê=áë=íÜÉ=barcode moduleK=qÜÉ=ãçÇìäÉ=Åçåíêçäë=íÜÉ=åçãáå~ä=ïáÇíÜ=
çÑ=~=å~êêçï=Ä~ê=çê=ëé~ÅÉK=få=ãìäíáéäÉJïáÇíÜ=ëóãÄçäçÖáÉëI=äáâÉ=b^kI=rm`=~åÇ=`çÇÉ=NOUI=
íÜÉ=Ä~êë=~åÇ=ëé~ÅÉë=~êÉ=NIOIP=çê=Q=íáãÉë=íÜÉ=ãçÇìäÉ=ïáÇíÜK=få=íïçJïáÇíÜ=ëóãÄçäçÖáÉëI=
äáâÉ=`çÇ~Ä~êI=`çÇÉPV=~åÇ= fåíÉêäÉ~îÉÇ=OLRI= íÜÉ=Ä~êë=~åÇ=ëé~ÅÉë=~êÉ=N=çê=x íáãÉë= íÜÉ=
ãçÇìäÉ=ïáÇíÜI=ïÜÉêÉ=x íóéáÅ~ääó=Å~å=î~êó=ÄÉíïÉÉå=O=~åÇ=PK=
=
e~îáåÖ=~=îÉêó=ëã~ää=ãçÇìäÉ=ïáÇíÜ=ïáää=ã~âÉ=íÜÉ=Ä~êÅçÇÉ=Ü~êÇ=íç=êÉëçäîÉK=^Äçìí=MKNR=
ãã= áë= íÜÉ=ãáåáãìã=Ä~êLëé~ÅÉ=ïáÇíÜK= qçç= ä~êÖÉ=ãçÇìäÉ=ïáää=ã~âÉ= íÜÉ=Ä~êÅçÇÉ=ÄáÖ=
~åÇ=ÄìäâóK=qÜÉ=éÉå=ïáää=~äëç=Ü~îÉ=éêçÄäÉãë=Å~äÅìä~íáåÖ=íÜÉ=éÉå=íáé=ëéÉÉÇ=ïÜÉå=íÜÉ=
Ä~êë=~åÇ=ëé~ÅÉë=~êÉ=îÉêó=ïáÇÉI=ïÜáÅÜ=ïáää=äÉ~Ç=íç=Ñ~áäìêÉK=
=
qç=~îçáÇ=Ñ~áäìêÉ=íÜÉ=Ä~êÅçÇÉ=ÜÉáÖÜí=ëÜçìäÇ=ÄÉ=~í=äÉ~ëí=NR=ããK=qÜáë=Éèì~äë=íÜÉ=é~ííÉêå=
ã~êÖáå~ä=çÑ=T=ãã=ïÜÉå= íÜÉ=éÉå= íáé= áë=ÜÉäÇ= áå= íÜÉ=ãáÇÇäÉ=çÑ= íÜÉ=Ä~êÅçÇÉ=ÇìêáåÖ=~=
ëÅ~åK=tÉ=~äëç=Çç=êÉÅçÖåáòÉ=íÜ~í=áå=ëçãÉ=~ééäáÅ~íáçåëI=íÜÉ=Ä~êÅçÇÉ=íóéÉ=~åÇ=ãçÇìäÉ=
ïáää=ÄÉ=ÇáÅí~íÉÇ=Äó=Åçãé~íáÄáäáíó=ïáíÜ=äÉÖ~Åó=êÉ~ÇÉêëK=
=
qÜÉ=äçåÖÉëí=~ÅÅÉéí~ÄäÉ=Ä~êÅçÇÉ=áë=OMM=ããK=
=
qÜÉ= ïáÇÉëí= Ä~ê= çê= ëé~ÅÉ= ~ÅÅÉéí~ÄäÉ= áë= ~Äçìí= NKS= ããK= qÜáë= ÖáîÉë= íÜÉ= ÑçääçïáåÖ=
~ééêçñáã~íÉ= ãáåáãìã= ~åÇ= ã~ñáãìã= ãçÇìäÉ= ëáòÉë= Ñçê= ÇáÑÑÉêÉåí= ëóãÄçäçÖáÉëI=
éêáåíÉÇ=ïáíÜ=ÇÉÑ~ìäí=éêçéÉêíáÉëK=qÜáë=áë=åçí=íç=ë~ó=íÜ~í=ÄáÖÖÉê=ãçÇìäÉë=ïáää=åçí=ïçêâI=
Äìí=íÜÉ=Ä~êÅçÇÉ=Å~éíìêáåÖ=éÉêÑçêã~åÅÉ=ïáää=ÄÉ=ÇÉÖê~ÇÉÇK=
=
póãÄçäçÖó= jáåáãìã=ãçÇìäÉ= j~ñáãìã=ãçÇìäÉ=
`çÇÉ=NOU= MKOM=ãã= MKQM=ãã 

`çÇ~Ä~ê= MKOM=ãã= MKSQ=ãã=
`çÇÉ=PV= MKOM=ãã= MKTO=ãã=
fåíÉêäÉ~îÉÇ=OJçÑJR= MKOM=ãã= MKTO=ãã=
b^kLrm`Lg^k= MKOM=ãã= MKQM=ãã=
=

=
=

RKP m~éÉêI=éêáåíáåÖ=~åÇ=áåâ=
qÜÉ=éÉå=åÉÉÇë=ÖççÇ=Åçåíê~ëí=ÄÉíïÉÉå=Ä~ê=~åÇ=ëé~ÅÉë=íç=ÉåëìêÉ=~ÅÅÉéí~ÄäÉ=~ÅÅìê~ÅóK=
qÜáë=áë=íêìÉ=Ñçê=~ää=Ä~êÅçÇÉ=ëÅ~ååÉêëI=Äìí=íÜÉ=ÄáÖÖÉëí=ÇáÑÑÉêÉåÅÉ=ÜÉêÉ=áë=íÜ~í=~=éÉå=ïáää=
äççâ=áå=íÜÉ=åÉ~ê=áåÑê~êÉÇ=é~êí=çÑ=íÜÉ=ëéÉÅíêìã=EúURM=åãFI=ïÜÉêÉ~ë=~=åçêã~ä=Ä~êÅçÇÉ=
ëÅ~ååÉê=ïáää=ìëÉ=êÉÇ=äáÖÜí=EúSMM=åãFK=qÜáë=ãÉ~åë=íÜ~í=ëçãÉ=áåâë=~åÇ=ëìÄëíê~íÉë=ìëÉÇ=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå= =

içÖáíÉÅÜ=bìêçéÉ=p^= = NM=çÑ=NP=
=

Ñçê= íê~Çáíáçå~ä= Ä~êÅçÇÉë= ïáää= åçí= ïçêâK= fí= áë= åçí= éçëëáÄäÉ= íç= ã~âÉ= ~å= ~ÄëçäìíÉ=
éêÉÇáÅíáçå=ïÜÉíÜÉê=~=äÉÖ~Åó=Ä~êÅçÇÉ=ïáää=ÄÉ=êÉ~Ç=Äó=íÜÉ=éÉå=çê=åçí=àìëí=Äó=äççâáåÖ=~í=
áíI=Äìí=íÜÉ=ÑçääçïáåÖ=ã~ó=ÄÉ=ìëÉÇ=~ë=~=êìäÉ=çÑ=íÜìãÄW=
=
• _ä~Åâ=áåâ=çå=ïÜáíÉ=é~éÉê=ïáää=ïçêâ=
• _äìÉ=áåâ=áë=ìåäáâÉäó=íç=ïçêâ=
• tÜáíÉ=áåâ=çå=ãÉí~ä=EäáâÉ=çå=ëçãÉ=ëçÇ~=Å~åëF=ïáää=åçí=ïçêâK=
=
m~éÉê=ëÜçìäÇ=éêÉÑÉê~Ääó=ÄÉ=ïÜáíÉ=íç=ÉåëìêÉ=ÖççÇ=Åçåíê~ëíK=kç=^åçíç=é~ííÉêå=ëÜçìäÇ=
ÄÉ=éêáåíÉÇ=ÄÉÜáåÇ=çê=çå=íçé=çÑ=íÜÉ=Ä~êÅçÇÉK=qÜÉ=Ä~ÅâÖêçìåÇ=íç=íÜÉ=Ä~êÅçÇÉ=ëÜçìäÇ=
ÄÉ=Ää~åâK=
=
^= ê~åÖÉ= çÑ= áåâàÉí= ~åÇ= ä~ëÉê= éêáåíÉêë= EÅçäçê= ~åÇ=ãçåçÅÜêçãÉF= ïÉêÉ= íÉëíÉÇ= íç= éêáåí=
Ä~êÅçÇÉë=~åÇ=ÑçìåÇ=íç=ÄÉ=ëìáí~ÄäÉK=
=
mêáåíáåÖ=gain áë= íÜÉ= éÜÉåçãÉåçå=ïÜÉêÉ= áåâ= ÇÉéçëáíÉÇ= çå= ~= ëìÄëíê~íÉ=ïáää= DÄäÉÉÇÒ=
çåíç= íÜÉ= ëìêêçìåÇáåÖ= ïÜáíÉ= ~êÉ~K= qÜáë= ÉÑÑÉÅí= ïáää= ÄÉ= ãçêÉ= çê= äÉëë= éêçãáåÉåí=
ÇÉéÉåÇáåÖ=çå=éêáåíáåÖ=íÉÅÜåçäçÖóI=é~éÉê=íóéÉ=~åÇ=áåâ=íóéÉK=qÜÉ=ãçëí=çÄîáçìë=ÉÑÑÉÅí=
çÑ=ÜáÖÜ=Ö~áå=áë=íÜ~í=å~êêçï=ëé~ÅÉë=ïáää=ÄÉ=Ü~êÇ=íç=êÉëçäîÉK=içï=Ö~áå=ïáää=ã~âÉ=å~êêçï=
Ä~êë=Ü~êÇ=íç=êÉëçäîÉK=pÉÉ=Éñ~ãéäÉë=ÄÉäçïK=
=

=
pçãÉíáãÉë= Ä~êÅçÇÉ= éêáåíáåÖ= ëçÑíï~êÉ= ~åÇLçê= Ü~êÇï~êÉ= Ü~îÉ= éêçîáëáçåë= Ñçê=
ÅçãéÉåë~íáåÖ=Ñçê=íÜáë=ÉÑÑÉÅí=EÇÉîáÅÉ=ÅçãéÉåë~íáçåFK 

RKQ qççäë=Åçãé~íáÄáäáíó=~åÇ=~î~áä~Äáäáíó=
=
qÜÉ=í~ÄäÉ=ÄÉäçï=ëÜçïë=íÜÉ=Åçãé~íáÄáäáíó=çÑ=ÇáÑÑÉêÉåí=íççäë=~åÇ=~ééäáÅ~íáçåë=íç=
ëìééçêí=íÜÉ=Ä~êÅçÇÉ=ãçÇÉK=
=
qççä=L=^ééäáÅ~íáçå= `çãé~íáÄäÉ=oÉîáëáçå= ^î~áä~Äáäáíó=
^åçíç=kÉíïçêâ==pah=Ó=`lj= OKP=~åÇ=ÜáÖÜÉê= `çåí~Åí=^åçíç=pìééçêí=
^åçíç=kÉíïçêâ=pah=J=g~î~= OKP=~åÇ=ÜáÖÜÉê= `çåí~Åí=^åçíç=pìééçêí=
^åçíç=`çãéçåÉåíë=pah= PKO=~åÇ=ÜáÖÜÉê= cÉÄ=N

ëí
=OMMS=

^åçíç=caq= OKN=~åÇ=ÜáÖÜÉê= cÉÄ=N
ëí
=OMMS=

içÖáíÉÅÜ=áçO=`çåëìãÉê=pt= QKM=~åÇ=ÜáÖÜÉê
QIR
= cÉÄ=N

ëí
=OMMS=

içÖáíÉÅÜ=áçO=båíÉêéêáëÉ=pt= QKM=~åÇ=ÜáÖÜÉê
QIR
= ^éêáä=N

ëí
=OMMS=

içÖáíÉÅÜ=áçO=cáêãï~êÉ=ìéÇ~íÉê= QKO=~åÇ=ÜáÖÜÉê= cÉÄ=N
ëí
=OMMS=

=
cçê=ãçêÉ=ÇÉí~áäë=çå=^åçíç=íççäëI=éäÉ~ëÉ=Åçåí~Åí=^åçíçK=

======================================================
Q
=qÜÉ=içÖáíÉÅÜ=áçO=`çåëìãÉê=~åÇ=båíÉêéêáëÉ=pçÑíï~êÉë=al=klq=ÉñéçëÉ=Ä~êÅçÇÉ=Ç~í~=~ë=ëìÅÜK=
qÜÉ=çåäó=ëìééçêíÉÇ=ãÉíÜçÇ=íç=Éñíê~Åí=Ä~êÅçÇÉ=Ç~í~=áë=Äó=ìëáåÖ=~=ëìáí~ÄäÉ=pah=Ñêçã=^åçíçK=
=
R
=táää=ÄÉ=~î~áä~ÄäÉ=çå=~=êÉëíêáÅíÉÇ=Ä~ëáë=ìåíáä=^éêáä=OMMS=íç=ëóëíÉã=áåíÉÖê~íçêë=ëáÖåáåÖ=ìé=íç=íÜÉ=
_~êÅçÇÉ=b~êäó=^ÇçéíÉê=éêçÖê~ãI=éäÉ~ëÉ=Åçåí~Åí=óçìê=içÖáíÉÅÜ=ë~äÉë=êÉéêÉëÉåí~íáîÉ=Ñçê=ãçêÉ=
áåÑçêã~íáçåK=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå= =

içÖáíÉÅÜ=bìêçéÉ=p^= = NN=çÑ=NP=
=

S ^ééÉåÇáñ=NW=mÉå=çêáÉåí~íáçå=êÉä~íáîÉ=íç=íÜÉ=é~éÉê=
=
qÜÉ=ÑçääçïáåÖ=é~ê~ãÉíÉêëI=~ë=áääìëíê~íÉÇ=áå=cáÖìêÉ=PI=ìåáèìÉäó=ÇÉÑáåÉ=íÜÉ=çêáÉåí~íáçå=
çÑ=íÜÉ=éÉå=êÉä~íáîÉ=íç=íÜÉ=é~éÉêW=
=
• mÉå=íáäíI=θI=áë=íÜÉ=~åÖäÉ=ÄÉíïÉÉå=íÜÉ=åçêã~ä=çÑ=íÜÉ=é~éÉê=~åÇ=íÜÉ=êÉÑáää=~ñáëK=
 

• mÉå=ëâÉïI=φI=áë=éÉå=êçí~íáçå=~êçìåÇ=íÜÉ=êÉÑáää=~ñáëK=φ áë=òÉêç=ïÜÉêÉ=íÜÉ=éÉå=ëóããÉíêó=
éä~åÉ=áë=éÉêéÉåÇáÅìä~ê=íç=íÜÉ=é~éÉê=Ñçê=θ=[=M=
 

=
^=åÉÖ~íáîÉ=íáäí=Óθ=ïáíÜ=ëâÉï=φ ÅçêêÉëéçåÇë=íç=~=éçëáíáîÉ=íáäí=θ=ïáíÜ=ëâÉï=φÓNUMøK=
 

=
=
=
cáÖìêÉ=PK=m~ê~ãÉíÉêë=ìëÉÇ=íç=ÇÉÑáåÉ=íÜÉ=çêáÉåí~íáçå=çÑ=íÜÉ=éÉå=êÉä~íáîÉ=íç=íÜÉ=é~éÉê=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå==

içÖáíÉÅÜ=bìêçéÉ=p^= = NO=çÑ=NP=

T ^ééÉåÇáñ=OW=mÉå=cÉÉÇÄ~Åâë=Ñçê=_~êÅçÇÉ=jçÇÉ=
=

jÉãçêó=fåÇáÅ~íçê=mÉå=ëí~íÉ=
`çäçê= fåíÉåëáíó= _äáåâ=

sáÄê~íáåÖ=
póëíÉã=

aÉëÅêáéíáçå=

_~êÅçÇÉ=lk= vÉääçï= eáÖÜ= mìäëÉ= kL^= fåÇáÅ~íÉë=íÜ~í=íÜÉ=éÉå=áë=áå=
Ä~êÅçÇÉ=ãçÇÉ=

_~êÅçÇÉ=
êÉ~ÇáåÖ=

vÉääçï= eáÖÜ= pçäáÇ= kL^= fåÇáÅ~íÉë=íÜ~í=íÜÉ=éÉå=áë=
êÉ~ÇáåÖ=~=Ä~êÅçÇÉ=
qáãÉçìí=O=ëÉÅçåÇë=~ÑíÉê=
ëÅ~ååáåÖ=ëí~êí=
qáãÉçìí=N=ëÉÅçåÇ=áÑ=ëÅ~ååáåÖ=
Ü~ë=åçí=ëí~êí=

_~êÅçÇÉ=lh= dêÉÉå= eáÖÜ= pçäáÇ=Ñçê=O=
ëÉÅçåÇë=

qêáéäÉ=`äáÅâ= pÜçïë=ïÜÉå=Ä~êÅçÇÉ=êÉ~ÇáåÖ=
ëìÅÅÉÉÇÉÇI=íÜÉå=ÖçÉë=áå=
pí~åÇÄó=ãçÇÉK=

_~êÅçÇÉ=
Ñ~áäÉÇ=

oÉÇ= eáÖÜ= qïç=éìäëÉë=
íÜÉå=ëçäáÇ=
Ñçê=O=
ëÉÅçåÇë=

N=ëÉÅçåÇ=lå= _~êÅçÇÉ=êÉ~ÇáåÖ=Ñ~áäÉÇK=
^ÑíÉê=íÜÉ=íïç=éìäëÉëI=íÜÉ=êÉÇ=
äáÖÜí=áë=ëçäáÇ=íç=ÑáåáëÜ=íÜÉ=
íáãÉçìíI=~åÇ=íÜÉå=ÖçÉë=íç=
pí~åÇÄó=ãçÇÉK=

=
cçê=ãçêÉ=ÇÉí~áäë=çå=íÜÉ=éÉå=ìëÉê=áåíÉêÑ~ÅÉI=éäÉ~ëÉ=êÉÑÉê=íç=íÜÉ=ìëÉê=ã~åì~ä=áåÅäìÇÉÇ=
áå= íÜÉ= içÖáíÉÅÜ= áçO= ïáíÜ= _äìÉíççíÜ= _ìëáåÉëë= háíI= ~î~áä~ÄäÉ= Ñçê= Ççïåäç~Ç= ~í=
ïïïKäçÖáíÉÅÜáçKÅçãLÅ~í~äçÖK=



= oÉ~ÇáåÖ=Ä~êÅçÇÉë=ïáíÜ=íÜÉ=içÖáíÉÅÜ∆=áçO»=ïáíÜ=_äìÉíççíÜ=∆=ÇáÖáí~ä=éÉå==

içÖáíÉÅÜ=bìêçéÉ=p^= = NP=çÑ=NP=

U ^ééÉåÇáñ=PW=cêÉèìÉåíäó=~ëâÉÇ=èìÉëíáçåë=
• `~å=íÜÉ=içÖáíÉÅÜ= áçO=rp_=éÉå=êÉ~Ç=Ä~êÅçÇÉë=~ë=ïÉää= \=kçK=_~êÅçÇÉ= êÉ~ÇáåÖ= áë=
çåäó= ~î~áä~ÄäÉ=ïáíÜ= íÜÉ= _äìÉíççíÜ= éÉåK= qÜÉêÉ= ~êÉ= åç= éä~åë= íç= áãéäÉãÉåí= íÜáë=
ÑÉ~íìêÉ=áå=íÜÉ=içÖáíÉÅÜ=áçO=rp_=éÉåK=

• `~å=Ä~êÅçÇÉ=Ç~í~=ÄÉ=ëÉåí=îá~=rp_=~åÇ=_äìÉíççíÜ=\=vÉëK=_~êÅçÇÉ=Ç~í~=Å~å=ÉáíÜÉê=
ÄÉ=íê~åëÑÉêêÉÇ=íç=~=táåÇçïë=m`=îá~=rp_=çê=íç=~=_äìÉíççíÜ=ÇÉîáÅÉ=~ë=md`=ÑáäÉëK=

• `~å= Ä~êÅçÇÉ= êÉ~ÇáåÖ= ÄÉ= ìëÉÇ= ïáíÜ= kÉíïçêâ= _~ëÉÇ= léÉå= pÉêîáÅÉë= \= kçI= íÜáë=
ÅçããìåáÅ~íáçå=éêçíçÅçä=áë=åçí=ëìééçêíÉÇ=Äó=íÜÉ=ct=QQKOQK=

• `~å= ëÉîÉê~ä= Ä~êÅçÇÉë= ÄÉ= êÉ~Ç= áå= ëÉèìÉåÅÉ= \= vÉëI= ~= é~ÖÉ= Å~å= áåÅäìÇÉ= ëÉîÉê~ä=
Ä~êÅçÇÉëI= êÉ~Ç= áå= ëÉèìÉåÅÉK= qÜÉ=Ä~êÅçÇÉ=éáÇÖÉí=ãìëí=ÄÉ= í~ééÉÇ=ÄÉÑçêÉ= É~ÅÜ=
áåÇáîáÇì~ä=Ä~êÅçÇÉ=áë=êÉ~ÇK=

• fë=Ä~êÅçÇÉ=Ç~í~=é~ÖÉJëéÉÅáÑáÅ=\=vÉëK=_~êÅçÇÉ=Ç~í~=áë=ëíçêÉÇ=áå=íÜÉ=éÉå=~ë=îáêíì~ä=
ëíêçâÉë=ÄÉäçåÖáåÖ=íç=íÜÉ=é~ÖÉ=~ÇÇêÉëë=çÑ=íÜÉ=Ä~êÅçÇÉ=éáÇÖÉíK==

• eçï= Çç= f= ÖÉí= ~ÅÅÉëë= íç= íÜÉ= Ä~êÅçÇÉ= éáÇÖÉí= \= qÜÉ= Ä~êÅçÇÉ= éáÇÖÉí= ïáää= ÄÉ=
éêçîáÇÉÇ=~ë=é~êí=çÑ=íÜÉ=^åçíç=caq=îOKNK=

• `~å=f=ÇçïåÖê~ÇÉ=~=içÖáíÉÅÜ=áçO=_äìÉíççíÜ=ÇáÖáí~ä=éÉå=Ñêçã=ct=QQKOQ=íç=QQKMR=\=
vÉëI= Äó= ìëáåÖ= íÜÉ= éêÉîáçìë= îÉêëáçå= EQKNKTNNKNF= çÑ= íÜÉ= aáÖáí~ä= mÉå= cáêãï~êÉ=
réÇ~íÉêI= ÅìêêÉåíäó= ~î~áä~ÄäÉ= çå= ïïïKäçÖáíÉÅÜáçKÅçãLÅ~í~äçÖ= ~ë= é~êí= çÑ= íÜÉ=
DiçÖáíÉÅÜ=áçO=ïáíÜ=_äìÉíççíÜ=_ìëáåÉëë=háíÒ=

• `~å= f=ìëÉ= íÜÉ=_äìÉíççíÜ=aáÖáí~ä=mÉå=`çåÑáÖìê~íáçå=ríáäáíó=ïáíÜ=ct=QQKOQ=\=kçI=
íÜáë= ÅçåÑáÖìê~íáçå= ìíáäáíó= ëçÑíï~êÉ= áë= çåäó= ëìáí~ÄäÉ= Ñçê= ìëÉ= ïáíÜ= ct= QQKMRK= qç=
ÅçåÑáÖìêÉ=~=éÉå=ïáíÜ=ct=QQKOQ=çê=~ÄçîÉI=içÖáíÉÅÜ=áçO=pçÑíï~êÉ=îÉêëáçå=QKMKUQPKN=
çê=~ÄçîÉ=ãìëí=ÄÉ=ìëÉÇK=

• fë= íÜÉ=içÖáíÉÅÜ= áçO=pçÑíï~êÉ=QKM=Åçãé~íáÄäÉ=ïáíÜ=ÄçíÜ=içÖáíÉÅÜ=éÉå=ãçÇÉäë=\=
vÉëI=íÜáë=ëçÑíï~êÉ=îÉêëáçå=áë=Åçãé~íáÄäÉ=ïáíÜ=ÄçíÜ=íÜÉ=içÖáíÉÅÜ=áçO=~åÇ=içÖáíÉÅÜ=
áçO=_äìÉíççíÜ=ÇáÖáí~ä=éÉåëK=

• tÜó=áë=íÜÉêÉ=~=åÉï=Ñáêãï~êÉ=Ñçê=íÜÉ=içÖáíÉÅÜ=áçO=Erp_F=ÇáÖáí~ä=éÉå=\=ct=PUKNS=
ìéÇ~íÉë= íÜÉ= äáëí= çÑ= ëìééçêíÉÇ= íÉãéä~íÉë= ~åÇ= ÅçêêÉÅíë= ãáëÅÉää~åÉçìë= ÄìÖëI=
áåÅäìÇáåÖW=

• ÅäÉ~êáåÖ=çÑ=ëíóäç=ëÉííáåÖë=ëíêçâÉë=Ñêçã=íÜÉ=ãÉãçêó=~ÑíÉê=Ççïåäç~ÇI=

• ~=ÄìÖ=ÅçêêÉÅíáçå=áå=íÜÉ=Ü~åÇäáåÖ=çÑ=íÉãéä~íÉ=ìéÇ~íÉëI=

• çíÜÉê=ãáåçê=ÅçêêÉÅíáçåë=áå=íÜÉ=j~å=j~ÅÜáåÉ=fåíÉêÑ~ÅÉK=

V ^ééÉåÇáñ=QW=ÑÉ~íìêÉ=~åÇ=Åçãé~íáÄáäáíó=ëìãã~êó=í~ÄäÉ=
=

= içÖáíÉÅÜ=áçO=ïáíÜ=
_äìÉíççíÜ=

içÖáíÉÅÜ=áçO=Erp_F=

md`=éìëÜ=îá~=_äìÉíççíÜ= ct=QQKMR=~åÇ=~ÄçîÉ= kL^=
k_lp=îá~=_äìÉíççíÜ= ct=QQKMR=çåäó= kL^=
k_lp=îá~=rp_= kL^= vÉë=
rp_=Ççïåäç~Ç= ct=QQKOQ=~åÇ=~ÄçîÉ= vÉë=
`ççêÇáå~íÉë=ëíêÉ~ãáåÖ= ct=QQKOQ=~åÇ=~ÄçîÉ= kL^=
_~êÅçÇÉ=êÉ~ÇáåÖ= ct=QQKOQ=~åÇ=~ÄçîÉ= kL^=
i~íÉëí=`çåëìãÉê=m`=pt=~î~áä~ÄäÉ= QKMKUQPKN= QKMKUQPKN=
i~íÉëí=båíêÉéêáëÉ=m`=pt=~î~áä~ÄäÉ= kL^=E^éêáä=N

ëí
=OMMSF= PKPKSPN=

i~íÉëí=cáêãï~êÉ=~î~áä~ÄäÉ= QQKOQ= PUKNS=
=


