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_ìáäÇáåÖ=`çåíêçä=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=äá~áëÉ=ÇáêÉÅíäó=ïáíÜ
içÅ~ä=^ìíÜçêáíó=íç=ÉåëìêÉ=íÜÉ=éêçàÉÅí=áë=ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ
íÜÉ=_ìáäÇáåÖ=oÉÖìä~íáçåë

mä~ååáåÖ=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=ÉåëìêÉ=íÜ~í=íÜÉ=éêçàÉÅí=áë
ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=~ééêçîÉÇ=éä~ååáåÖ=Çê~ïáåÖë=~åÇ
í~âÉ=êÉëéçåëáÄáäáíó=Ñçê=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=~åó=éä~ååáåÖ=ÅçåÇáíáçåë

m~êíó=t~ääë=C=oáÖÜíë=íç=iáÖÜí=Ó=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ÉåëìêÉ=íÜ~í
~åó=åçíáÅÉë=~åÇ=ÅçåëÉåíë=êÉèìáêÉÇ=~êÉ=çÄí~áåÉÇ=ÄÉÑçêÉ=ïçêâ
ÅçããÉåÅÉë

^êÅÜ~ÉçäçÖáÅ~ä=C=bÅçäçÖáÅ~ä=Ó=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=ÉåëìêÉ
íÜ~í=~åó=åçíáÅÉë=~åÇ=ÅçåëÉåíë=êÉèìáêÉÇ=~êÉ=çÄí~áåÉÇ=ÄÉÑçêÉ=ïçêâ
ÅçããÉåÅÉë

klqbW
dä~òáåÖ=^ääçï~åÅÉë=ïáää=åÉÉÇ=íç=ÄÉ=åÉÖçíá~íÉÇ=ïáíÜ=_ìáäÇáåÖ=`çåíêçä=~ë
éÉê=^ééêçîÉÇ=açÅìãÉåí=iN_=`çåëÉêî~íáçå=çÑ=cìÉä=~åÇ=mçïÉê

_
MNR

ePRV
ePRV|`çéíáÅ=píêÉÉí

MNR mêçéçëÉÇ=oççÑ

mêçéçëÉÇ=oççÑ

molmlpba

oÉîáëáçåë

kçK aÉëÅêáéíáçå a~íÉ
^ oÉÇìÅÉÇ=ÇçêãÉê=ïáåÇçïëI=íê~Çáíáçå~ä=Öä~òáåÖ

íç=êÉ~ê=ÉñíÉåëáçåI=êÉÇìÅÉÇ=íçé=Ñäççê=ÜÉáÖÜíK
oÉîáëÉÇ=~ååçí~íáçåëK=pÜ~Ççïë=äáãáíÉÇ

NSLNOLOMNR

_ qêìÉ=j~åë~êÇ=oççÑ MSLMNLOMNS



MNM|mêçéçëÉÇ=dêçìåÇ

M

MNN|mêçéçëÉÇ=cáêëí

OVRO

MNO|mêçéçëÉÇ=pÉÅçåÇ

RVMQ

MNP|mêçéçëÉÇ=qÜáêÇ

USVM

MNQ|mêçéçëÉÇ=cçìêíÜ

NNQMM

MNR|mêçéçëÉÇ=oççÑ

NQNMM

1

040

1

040

kçKR=`çéíáÅ=píêÉÉí
^ob^=klq=prosbvba

kçKT=`çéíáÅ=píêÉÉí
^ob^=klq=prosbvba

S=`lmqf`=pqobbq

kÉï=ã~åë~êÇ=êççÑ

qê~Çáíáçå~ä=íáãÄÉêJÑê~ãÉÇ=ë~ëÜ
ïáåÇçï=íç=ÉñáëíáåÖ=çéÉåáåÖ

bñáëíáåÖ=êÉåÇÉê=íç=ÄÉ=êÉé~áåíÉÇ
~åÇ=êÉÇÉÅçê~íÉÇ

bñáëíáåÖ=Çççê=~åÇ=Ñ~åäáÖÜí
êÉí~áåÉÇ

qê~Çáíáçå~ä=íáãÄÉêJÑê~ãÉÇ=ë~ëÜ
ïáåÇçïë=íç=åÉï=ÇçêãÉêë

mêçéçëÉÇ=j~åë~êÇ=pÉÅçåÇ=máíÅÜ

NPTMM

1

041

1

041

M R NM=ã oÉîáëáçåW
aê~ïáåÖ=kçW
pÅ~äÉW

aê~ïáåÖW
gçÄ=kçW
gçÄW

e³q=^êÅÜáíÉÅíìêÉ
PêÇ=cäççê
PRJPV=läÇ=píêÉÉí
içåÇçå=b`Ns=Veu

q=MOM=TPVV=USUM
b=áåÑç]Üìí~êÅÜáíÉÅíìêÉKÅçã

kçíÉW=aç=åçí=ëÅ~äÉ=Ñêçã=íÜáë=Çê~ïáåÖK=^ää=ÇáãÉåëáçåë=íç=ÄÉ=ÅÜÉÅâÉÇ=çå=ëáíÉ=Äó=íÜÉ=Åçåíê~Åíçê=~åÇ=íç=ÄÉ=Üáë=êÉëéçåëáÄáäáíóK

NWNMM=]=^NI=NWOMM=]=^P
NWNMM=]=^NI=NWOMM=]=^P

klqbW

^êÅÜáíÉÅíìê~ä=fåÑçêã~íáçå=J=íÜÉ=äÉîÉä=çÑ=ÇÉí~áä=ëÜçïå=çå=íÜÉ=Çê~ïáåÖë=áë
êÉä~íáîÉ=íç=íÜÉ=ëìÄãáëëáçå=çÑ=~=mi^kkfkd=^mmif`^qflkK
qÜÉ=Çê~ïáåÖë=ëÜçìäÇ=íÜÉêÉÑçêÉ=åçí=ÄÉ=ìëÉÇ=Ñçê=~åó=çíÜÉê=éìêéçëÉ
ïáíÜçìí=ÄçíÜ=íÜÉ=éêáçê=íÜÉ=~ÖêÉÉãÉåí=çÑ=íÜÉ=~êÅÜáíÉÅíI=~åÇ=ëìÄëÉèìÉåí
ÅÜÉÅâáåÖ=L=ÇÉîÉäçéãÉåí=Äó=çíÜÉêë
aáãÉåëáçåë=~åÇ=ëÉííáåÖ=çìí=J=ëÜçìäÇ=ÄÉ=ÅÜÉÅâÉÇ=çå=ëáíÉX=ëÉÉ=~ÄçîÉ

píêìÅíìêÉ=C=`çåëíêìÅíáçå=Ó=íÜÉëÉ=Çê~ïáåÖëI=ìåäÉëë=ÉñéêÉëëäó=åçíÉÇ
çíÜÉêïáëÉI=Ü~îÉ=åçí=ÄÉÉå=Ñìääó=ÅççêÇáå~íÉÇ=ïáíÜ=~=píêìÅíìê~ä
båÖáåÉÉêÛë=áåéìí=~åÇ=ëÜçï=áåÇáÅ~íáîÉ=ÅçåëíêìÅíáçå=ÄìáäÇJìé=çåäó

_ìáäÇáåÖ=`çåíêçä=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=äá~áëÉ=ÇáêÉÅíäó=ïáíÜ
içÅ~ä=^ìíÜçêáíó=íç=ÉåëìêÉ=íÜÉ=éêçàÉÅí=áë=ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ
íÜÉ=_ìáäÇáåÖ=oÉÖìä~íáçåë

mä~ååáåÖ=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=ÉåëìêÉ=íÜ~í=íÜÉ=éêçàÉÅí=áë
ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=~ééêçîÉÇ=éä~ååáåÖ=Çê~ïáåÖë=~åÇ
í~âÉ=êÉëéçåëáÄáäáíó=Ñçê=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=~åó=éä~ååáåÖ=ÅçåÇáíáçåë

m~êíó=t~ääë=C=oáÖÜíë=íç=iáÖÜí=Ó=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ÉåëìêÉ=íÜ~í
~åó=åçíáÅÉë=~åÇ=ÅçåëÉåíë=êÉèìáêÉÇ=~êÉ=çÄí~áåÉÇ=ÄÉÑçêÉ=ïçêâ
ÅçããÉåÅÉë

^êÅÜ~ÉçäçÖáÅ~ä=C=bÅçäçÖáÅ~ä=Ó=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=ÉåëìêÉ
íÜ~í=~åó=åçíáÅÉë=~åÇ=ÅçåëÉåíë=êÉèìáêÉÇ=~êÉ=çÄí~áåÉÇ=ÄÉÑçêÉ=ïçêâ
ÅçããÉåÅÉë

klqbW
dä~òáåÖ=^ääçï~åÅÉë=ïáää=åÉÉÇ=íç=ÄÉ=åÉÖçíá~íÉÇ=ïáíÜ=_ìáäÇáåÖ=`çåíêçä=~ë
éÉê=^ééêçîÉÇ=açÅìãÉåí=iN_=`çåëÉêî~íáçå=çÑ=cìÉä=~åÇ=mçïÉê

_
MPM

ePRV
ePRV|`çéíáÅ=píêÉÉí

MPM mêçéçëÉÇ=cêçåí=bäÉî~íáçå

mêçéçëÉÇ=cêçåí=bäÉî~íáçå

molmlpba

oÉîáëáçåë

kçK aÉëÅêáéíáçå a~íÉ
^ oÉÇìÅÉÇ=ÇçêãÉê=ïáåÇçïëI=íê~Çáíáçå~ä=Öä~òáåÖ

íç=êÉ~ê=ÉñíÉåëáçåI=êÉÇìÅÉÇ=íçé=Ñäççê=ÜÉáÖÜíK
oÉîáëÉÇ=~ååçí~íáçåëK=pÜ~Ççïë=äáãáíÉÇ

NSLNOLOMNR

_ qêìÉ=j~åë~êÇ=oççÑ MSLMNLOMNS



MNM|mêçéçëÉÇ=dêçìåÇ

M

MNN|mêçéçëÉÇ=cáêëí

OVRO

MNO|mêçéçëÉÇ=pÉÅçåÇ

RVMQ

MNP|mêçéçëÉÇ=qÜáêÇ

USVM

MNQ|mêçéçëÉÇ=cçìêíÜ

NNQMM

MNR|mêçéçëÉÇ=oççÑ

NQNMM

1

040

1

040

kçKR=`çéíáÅ=píêÉÉí
^ob^=klq=prosbvba

kÉï=ã~åë~êÇ=êççÑ=~åÇ=ëä~íÉ=ÇçêãÉêë

kçKN=píÉÇÜ~ã=mä~ÅÉ
^ob^=klq=prosbvba

kÉï=êÉ~ê=ÉñíÉåëáçå

kÉï=Öä~òÉÇ=êÉ~ê=Éåíê~åÅÉ=Çççê

S=`lmqf`=pqobbq

kÉï=ÑáñÉÇ=Öä~òáåÖ

kÉï=íê~Çáíáçå~ä=íáãÄÉêJÑê~ãÉÇ=ë~ëÜ
ïáåÇçïë=íç=êÉ~ê=ÉñíÉåëáçå

qê~Çáíáçå~ä=íáãÄÉêJÑê~ãÉÇ=ë~ëÜ
ïáåÇçïë=íç=åÉï=ÇçêãÉêë

kÉï=íê~Çáíáçå~ä=íáãÄÉêJÑê~ãÉÇ=ë~ëÜ
ïáåÇçïë

mêçéçëÉÇ=j~åë~êÇ=pÉÅçåÇ=máíÅÜ

NPTMM

1

041

1

041

M OKR R=ã oÉîáëáçåW
aê~ïáåÖ=kçW
pÅ~äÉW

aê~ïáåÖW
gçÄ=kçW
gçÄW

e³q=^êÅÜáíÉÅíìêÉ
PêÇ=cäççê
PRJPV=läÇ=píêÉÉí
içåÇçå=b`Ns=Veu

q=MOM=TPVV=USUM
b=áåÑç]Üìí~êÅÜáíÉÅíìêÉKÅçã

kçíÉW=aç=åçí=ëÅ~äÉ=Ñêçã=íÜáë=Çê~ïáåÖK=^ää=ÇáãÉåëáçåë=íç=ÄÉ=ÅÜÉÅâÉÇ=çå=ëáíÉ=Äó=íÜÉ=Åçåíê~Åíçê=~åÇ=íç=ÄÉ=Üáë=êÉëéçåëáÄáäáíóK

NWRM=]=^NI=NWNMM=]=^P
NWRM=]=^NI=NWNMM=]=^P

klqbW

^êÅÜáíÉÅíìê~ä=fåÑçêã~íáçå=J=íÜÉ=äÉîÉä=çÑ=ÇÉí~áä=ëÜçïå=çå=íÜÉ=Çê~ïáåÖë=áë
êÉä~íáîÉ=íç=íÜÉ=ëìÄãáëëáçå=çÑ=~=mi^kkfkd=^mmif`^qflkK
qÜÉ=Çê~ïáåÖë=ëÜçìäÇ=íÜÉêÉÑçêÉ=åçí=ÄÉ=ìëÉÇ=Ñçê=~åó=çíÜÉê=éìêéçëÉ
ïáíÜçìí=ÄçíÜ=íÜÉ=éêáçê=íÜÉ=~ÖêÉÉãÉåí=çÑ=íÜÉ=~êÅÜáíÉÅíI=~åÇ=ëìÄëÉèìÉåí
ÅÜÉÅâáåÖ=L=ÇÉîÉäçéãÉåí=Äó=çíÜÉêë
aáãÉåëáçåë=~åÇ=ëÉííáåÖ=çìí=J=ëÜçìäÇ=ÄÉ=ÅÜÉÅâÉÇ=çå=ëáíÉX=ëÉÉ=~ÄçîÉ

píêìÅíìêÉ=C=`çåëíêìÅíáçå=Ó=íÜÉëÉ=Çê~ïáåÖëI=ìåäÉëë=ÉñéêÉëëäó=åçíÉÇ
çíÜÉêïáëÉI=Ü~îÉ=åçí=ÄÉÉå=Ñìääó=ÅççêÇáå~íÉÇ=ïáíÜ=~=píêìÅíìê~ä
båÖáåÉÉêÛë=áåéìí=~åÇ=ëÜçï=áåÇáÅ~íáîÉ=ÅçåëíêìÅíáçå=ÄìáäÇJìé=çåäó

_ìáäÇáåÖ=`çåíêçä=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=äá~áëÉ=ÇáêÉÅíäó=ïáíÜ
içÅ~ä=^ìíÜçêáíó=íç=ÉåëìêÉ=íÜÉ=éêçàÉÅí=áë=ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ
íÜÉ=_ìáäÇáåÖ=oÉÖìä~íáçåë

mä~ååáåÖ=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=ÉåëìêÉ=íÜ~í=íÜÉ=éêçàÉÅí=áë
ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=~ééêçîÉÇ=éä~ååáåÖ=Çê~ïáåÖë=~åÇ
í~âÉ=êÉëéçåëáÄáäáíó=Ñçê=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=~åó=éä~ååáåÖ=ÅçåÇáíáçåë

m~êíó=t~ääë=C=oáÖÜíë=íç=iáÖÜí=Ó=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ÉåëìêÉ=íÜ~í
~åó=åçíáÅÉë=~åÇ=ÅçåëÉåíë=êÉèìáêÉÇ=~êÉ=çÄí~áåÉÇ=ÄÉÑçêÉ=ïçêâ
ÅçããÉåÅÉë

^êÅÜ~ÉçäçÖáÅ~ä=C=bÅçäçÖáÅ~ä=Ó=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=ÉåëìêÉ
íÜ~í=~åó=åçíáÅÉë=~åÇ=ÅçåëÉåíë=êÉèìáêÉÇ=~êÉ=çÄí~áåÉÇ=ÄÉÑçêÉ=ïçêâ
ÅçããÉåÅÉë

klqbW
dä~òáåÖ=^ääçï~åÅÉë=ïáää=åÉÉÇ=íç=ÄÉ=åÉÖçíá~íÉÇ=ïáíÜ=_ìáäÇáåÖ=`çåíêçä=~ë
éÉê=^ééêçîÉÇ=açÅìãÉåí=iN_=`çåëÉêî~íáçå=çÑ=cìÉä=~åÇ=mçïÉê

_
MPN

ePRV
ePRV|`çéíáÅ=píêÉÉí

MPN mêçéçëÉÇ=oÉ~ê=bäÉî~íáçå

mêçéçëÉÇ=oÉ~ê=bäÉî~íáçå

molmlpba

oÉîáëáçåë

kçK aÉëÅêáéíáçå a~íÉ
^ oÉÇìÅÉÇ=ÇçêãÉê=ïáåÇçïëI=íê~Çáíáçå~ä=Öä~òáåÖ

íç=êÉ~ê=ÉñíÉåëáçåI=êÉÇìÅÉÇ=íçé=Ñäççê=ÜÉáÖÜíK
oÉîáëÉÇ=~ååçí~íáçåëK=pÜ~Ççïë=äáãáíÉÇ

NSLNOLOMNR

_ qêìÉ=j~åë~êÇ=oççÑ MSLMNLOMNS



MNM|mêçéçëÉÇ=dêçìåÇ

M

MNN|mêçéçëÉÇ=cáêëí

OVRO

MNO|mêçéçëÉÇ=pÉÅçåÇ

RVMQ

MNP|mêçéçëÉÇ=qÜáêÇ

USVM

MNQ|mêçéçëÉÇ=cçìêíÜ

NNQMM

MNR|mêçéçëÉÇ=oççÑ

NQNMM
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kÉï=ëä~íÉ=ÇçêãÉêë
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kÉï=íê~Çáíáçå~ä=íáãÄÉêJÑê~ãÉÇ=ë~ëÜ
ïáåÇçïë=ÅçãéäÉíÉÇ=ïáíÜ=çÄëÅìêÉ=Öä~òáåÖ

20
00

10.00° 10
.0

0°

15
00 70.00° 70

.0
0° oççÑäáåÉ=çÑ=kçR=`çéíáÅ=pí

cillo=hbv

bufpqfkd

molmlpba

M OKR R=ã oÉîáëáçåW
aê~ïáåÖ=kçW
pÅ~äÉW

aê~ïáåÖW
gçÄ=kçW
gçÄW

e³q=^êÅÜáíÉÅíìêÉ
PêÇ=cäççê
PRJPV=läÇ=píêÉÉí
içåÇçå=b`Ns=Veu

q=MOM=TPVV=USUM
b=áåÑç]Üìí~êÅÜáíÉÅíìêÉKÅçã

kçíÉW=aç=åçí=ëÅ~äÉ=Ñêçã=íÜáë=Çê~ïáåÖK=^ää=ÇáãÉåëáçåë=íç=ÄÉ=ÅÜÉÅâÉÇ=çå=ëáíÉ=Äó=íÜÉ=Åçåíê~Åíçê=~åÇ=íç=ÄÉ=Üáë=êÉëéçåëáÄáäáíóK

NWRM=]=^NI=NWNMM=]=^P
NWRM=]=^NI=NWNMM=]=^P

klqbW

^êÅÜáíÉÅíìê~ä=fåÑçêã~íáçå=J=íÜÉ=äÉîÉä=çÑ=ÇÉí~áä=ëÜçïå=çå=íÜÉ=Çê~ïáåÖë=áë
êÉä~íáîÉ=íç=íÜÉ=ëìÄãáëëáçå=çÑ=~=mi^kkfkd=^mmif`^qflkK
qÜÉ=Çê~ïáåÖë=ëÜçìäÇ=íÜÉêÉÑçêÉ=åçí=ÄÉ=ìëÉÇ=Ñçê=~åó=çíÜÉê=éìêéçëÉ
ïáíÜçìí=ÄçíÜ=íÜÉ=éêáçê=íÜÉ=~ÖêÉÉãÉåí=çÑ=íÜÉ=~êÅÜáíÉÅíI=~åÇ=ëìÄëÉèìÉåí
ÅÜÉÅâáåÖ=L=ÇÉîÉäçéãÉåí=Äó=çíÜÉêë
aáãÉåëáçåë=~åÇ=ëÉííáåÖ=çìí=J=ëÜçìäÇ=ÄÉ=ÅÜÉÅâÉÇ=çå=ëáíÉX=ëÉÉ=~ÄçîÉ

píêìÅíìêÉ=C=`çåëíêìÅíáçå=Ó=íÜÉëÉ=Çê~ïáåÖëI=ìåäÉëë=ÉñéêÉëëäó=åçíÉÇ
çíÜÉêïáëÉI=Ü~îÉ=åçí=ÄÉÉå=Ñìääó=ÅççêÇáå~íÉÇ=ïáíÜ=~=píêìÅíìê~ä
båÖáåÉÉêÛë=áåéìí=~åÇ=ëÜçï=áåÇáÅ~íáîÉ=ÅçåëíêìÅíáçå=ÄìáäÇJìé=çåäó

_ìáäÇáåÖ=`çåíêçä=J=íÜÉ=ÅäáÉåí=L=íÜÉ=Åçåíê~Åíçê=ïáää=äá~áëÉ=ÇáêÉÅíäó=ïáíÜ
içÅ~ä=^ìíÜçêáíó=íç=ÉåëìêÉ=íÜÉ=éêçàÉÅí=áë=ÅçãéäÉíÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ
íÜÉ=_ìáäÇáåÖ=oÉÖìä~íáçåë
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