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=OMMO= ëïáëëíçéç=
_ìåÇÉë~ãí=ÑΩê=i~åÇÉëíçéçÖê~éÜáÉ= oÉÇ~âíáçåW= ^K=táÖÉí=
lÑÑáÅÉ=Ñ¨Ç¨ê~ä=ÇÉ=íçéçÖê~éÜáÉ= mçëíÑ~ÅÜI=`eJPMUQ=t~ÄÉêå=
rÑÑáÅáç=ÑÉÇÉê~äÉ=Çá=íçéçÖê~Ñá~= qÉäW=HQN=PN=VSP=OO=UM=
rÑÑáòá=ÑÉÇÉê~ä=Ç~=íçéçÖê~Ñá~= c~ñW=HQN=PN=VSP=OQ=RV=
cÉÇÉê~ä=lÑÑáÅÉ=çÑ=qçéçÖê~éÜó= bJã~áäW=adrian.wiget@swisstopo.ch=
Seftigenstrasse 264= ^ìÑä~ÖÉW=PMM=bñÉãéä~êÉ=
PMUQ=t~ÄÉêå=
=
=
fp_k==PJPMOJNMMMNJV=
=
=
=

ëïáëëíçéç=açâì= áëí= ÇáÉ=k~ÅÜÑçäÖÉëÉêáÉ= ÇÉê=oÉáÜÉ= ?_ÉêáÅÜíÉ= ~ìë=ÇÉê= iHq?= áå=ïÉäÅÜÉê=ΩÄÉê= ÇáÉ=ïáÅÜíáÖÉå=
^êÄÉáíÉå=~ìë=ÇÉå=_ÉêÉáÅÜÉå=îçå=ëïáëëíçéç=ÄÉêáÅÜíÉí=ïáêÇK=
ëïáëëíçéç=açâì=Éëí=ä~=ëìáíÉ=ÇÉ=ä~=ë¨êáÉ=?_ÉêáÅÜíÉ=~ìë=ÇÉê=iHq?I=èìá=Ç¨ÅêáîÉåí=äÉë=éêçàÉíë=Éí=~Åíáîáí¨ë=äÉë=éäìë=
áãéçêí~åíë=ÇÉ=ëïáëëíçéçK=
ëïáëëíçéç=açâì= áë= íÜÉ= ÑçääçïJìé= çÑ= íÜÉ= ëÉêáÉë= ?_ÉêáÅÜíÉ= ~ìë= ÇÉê= iHq?= áå=ïÜáÅÜ= áãéçêí~åí= éêçàÉÅíë= ~åÇ=
~ÅíáîáíáÉë=çÑ=ëïáëëíçéç=~êÉ=ÇÉëÅêáÄÉÇK=
=
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a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

=

fåÜ~äíëîÉêòÉáÅÜåáëW=
N báåäÉáíìåÖ= N 
NKN wïÉÅâ=ÉáåÉê=dÉçáÇÄÉëíáããìåÖ= N 
NKO hìêòòìë~ããÉåÑ~ëëìåÖ= N 
NKP §ÄÉêÄäáÅâ=ΩÄÉê=ÄáëÜÉêáÖÉ=^êÄÉáíÉå=òìã=dÉçáÇ=áå=ÇÉê=pÅÜïÉáò= O 
O §ÄÉêëáÅÜí=ΩÄÉê=e∏ÜÉåëóëíÉãÉI=dÉçáÇ=ìåÇ=pÅÜïÉêÉÑÉäÇ= P 
OKN a~ë=çÑÑáòáÉääÉ=e∏ÜÉåëóëíÉã=ÇÉê=pÅÜïÉáò= P 
OKO bääáéëçáÇ=ìåÇ=dÉçáÇ= Q 
OKP aáÉ=^ÄäÉáíìåÖ=ÇÉë=mçíÉåíá~äëI=ÇÉê=pÅÜïÉêÉîÉâíçê= S 
OKQ _ÉëíáããìåÖ=ÇÉë=mçíÉåíá~äë=~ìë=káîÉääÉãÉåí=ìåÇ=pÅÜïÉêÉãÉëëìåÖÉå= S 
OKR kçêã~äÜ∏ÜÉå=ìåÇ=çêíÜçãÉíêáëÅÜÉ=e∏ÜÉå= T 
P wìë~ããÉåÑ~ëëìåÖ=ÇÉê=~åÖÉïÉåÇÉíÉå=jÉíÜçÇÉ=òìê=dÉçáÇÄÉëíáããìåÖ= U 
PKN ^ëíêçÖÉçÇ®íáëÅÜÉ=jÉíÜçÇÉ= U 
PKO DaáêÉâíÉD=_ÉçÄ~ÅÜíìåÖ=îçå=dÉçáÇìåÇìä~íáçåÉå= V 
PKP dê~îáãÉíêáëÅÜÉ=jÉíÜçÇÉ= NM 
PKQ dÉçáÇÄÉëíáããìåÖ=~ìë=j~ëëÉå= NM 
PKR hçãÄáå~íáçå=ÇÉê=sÉêÑ~ÜêÉå= NM 
Q aáÉ=îÉêïÉåÇÉíÉå=jÉëëìåÖÉå= NM 
QKN içí~ÄïÉáÅÜìåÖÉå= NM 
QKO pÅÜïÉêÉãÉëëìåÖÉå= NO 
QKP dmpJpí~íáçåÉå=ãáí=åáîÉääáÉêíÉê=e∏ÜÉ= NO 
R aáÉ=îÉêïÉåÇÉíÉå=j~ëëÉåãçÇÉääÉ= NQ 
RKN a~ë=ÇáÖáí~äÉ=e∏ÜÉåãçÇÉää= NQ 
RKO báåÑΩÜêìåÖ=ÉáåÉë=aáÅÜíÉãçÇÉääë=ÑΩê=ÇáÉ=qçéçÖê~ÑáÉ= NQ 
RKP tÉáíÉêÉ=j~ëëÉåãçÇÉääÉ= NR 
S _ÉãÉêâìåÖÉå=òì=ÇÉå=oÉÑÉêÉåòëóëíÉãÉå= NT 
SKN _ÉåìíòíÉ=oÉÑÉêÉåòëóëíÉãÉ= NT 
SKO qê~åëÑçêã~íáçå=îçå=pÅÜïÉêÉÑÉäÇÖê∏ëëÉå= NU=

T aáÉ=oÉÇìâíáçå=ÇÉê=_ÉçÄ~ÅÜíìåÖÉå= OM 
TKN báåÑΩÜêìåÖ= OM 
TKO _ÉêÉÅÜåìåÖëãÉíÜçÇÉå=ÑΩê=j~ëëÉåÉáåÑäΩëëÉ= OM 
TKP báåÑäΩëëÉ=îçå=j~ëëÉåãçÇÉääÉå= ON 
TKQ aáÉ=_ÉëíáããìåÖ=ÇÉë=qêÉåÇë= OU 
U aáÉ=fåíÉêéçä~íáçå=ÇÉë=oÉëíÑÉäÇÉë= PM 
UKN báåÑΩÜêìåÖI=j~íÜÉã~íáëÅÜÉ=dêìåÇä~ÖÉå= PM 
UKO ^åïÉåÇìåÖ=ÇÉê=hçääçâ~íáçå=áå=ÇÉê=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= PO 
V aáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=dÉçáÇë=ìåÇ=ÇÉë=nì~ëáÖÉçáÇë= PQ 
VKN wìë~ããÉåÑ~ëëìåÖ= PQ 
VKO _ÉëÅÜêÉáÄìåÖ=ÇÉë=dÉçáÇë= PR 
VKP aáÑÑÉêÉåòÉå=òïáëÅÜÉå=dÉçáÇ=ìåÇ=nì~ëáÖÉçáÇ= PR 
VKQ sÉêÖäÉáÅÜ=òïáëÅÜÉå=~ëíêçJÖÉçÇ®íáëÅÜÉê=ìåÇ=âçãÄáåáÉêíÉê=i∏ëìåÖ= PT 
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pÉáíÉ=áî= =
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=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NM aáÉ=_áäÇìåÖ=ÇÉë=dÉçáÇÖáííÉêë= PU 
NMKN báåÑΩÜêìåÖ= PU 
NMKO aáÉ=fåíÉêéçä~íáçå=ÇÉë=dÉçáÇë=ìåÇ=ÇÉë=nì~ëáÖÉçáÇë= PV 
NMKP aáÉ=fåíÉêéçä~íáçå=ÇÉê=içí~ÄïÉáÅÜìåÖÉå= QM 
NMKQ aáÉ=t~Üä=ÇÉê=fåíÉêéçä~íáçåëãÉíÜçÇÉ= QM 
NMKR aáÉ=^ÄÖ~ÄÉ=ÇÉë=dÉçáÇÖáííÉêë=~å=ÇáÉ=_ÉåìíòÉê= QN 
NN sÉêÖäÉáÅÜ=ãáí=ÄáëÜÉêáÖÉå=i∏ëìåÖÉå= QO 
NNKN sÉêÖäÉáÅÜ=ãáí=ÇÉã=dÉçáÇ=îçå=dìêíåÉê=NVTU= QO 
NNKO sÉêÖäÉáÅÜ=ãáí=`edblVT= QP 
NNKP sÉêÖäÉáÅÜ=ãáí=ÇÉã=Éìêçé®áëÅÜÉå=nì~ëáÖÉçáÇ=bddVT= QP 
NNKQ sÉêÖäÉáÅÜ=ãáí=ÇÉã=ÖäçÄ~äÉå=jçÇÉää=bdjVS= QR 
NNKR sÉêÖäÉáÅÜ=ãáí=dÉçáÇÉå=ÇÉê=k~ÅÜÄ~êä®åÇÉê= QS 
NO pÅÜäìëëÄÉíê~ÅÜíìåÖÉå= QT 
NOKN oÉëìäí~íÉ= QT 
NOKO kçÅÜ=åáÅÜí=ÉêÑΩääíÉ=sçê~ìëëÉíòìåÖÉå=ÑΩê=Éáå=ÅãJdÉçáÇ=ÇÉê=pÅÜïÉáò= QU 
NOKP sÉêÄÉëëÉêìåÖëîçêëÅÜä®ÖÉ= QU 
NP ^åïÉåÇÉêéêçÖê~ããÉ=òìê=dÉçáÇÄÉêÉÅÜåìåÖ= RM 
NPKN §ÄÉêëáÅÜí= RM 
NPKO `edblVUo= RM 
NPKP dblilqVU= RP 
NPKQ nr^tfoh= RR 
NPKR efq`li= SN 
NPKS tÉáíÉêÉ=mêçÖê~ããÉ= SQ 
NPKT a~ë=cçêã~í=ÇÉê=táêâìåÖëÑáäÉë= SR 
iáíÉê~íìêîÉêòÉáÅÜåáë= ST 
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a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

N báåäÉáíìåÖ=

NKN wïÉÅâ=ÉáåÉê=dÉçáÇÄÉëíáããìåÖ=
jáí=ÇÉê=ïÉáíÉå=sÉêÄêÉáíìåÖI=ïÉäÅÜÉ=dmpJjÉëëìåÖÉå=ÑΩê=ÖÉçÇ®íáëÅÜÉ=wïÉÅâÉI=~ÄÉê=~ìÅÜ=ÑΩê=^åïÉåÇìåÖÉå=
áã=dfpJ=ìåÇ=k~îáÖ~íáçåëÄÉêÉáÅÜ=Éêä~åÖíÉåI=ïìêÇÉ=ÇáÉ=rãêÉÅÜåìåÖ=îçå=ÖäçÄ~äÉåI=êÉáå=ÖÉçãÉíêáëÅÜÉå=dmpJ
hççêÇáå~íÉå= áå= ÇáÉ= áå= ÇÉê= sÉêãÉëëìåÖ= ΩÄäáÅÜÉå= äçâ~äÉå= hççêÇáå~íÉå= áããÉê= ïáÅÜíáÖÉêK= cΩê= ÇáÉ=
i~ÖÉâççêÇáå~íÉå= ÖÉåΩÖí= ÜáÉê= ãÉáëíÉåë= Éáå= ÉáåÑ~ÅÜÉê= ã~íÜÉã~íáëÅÜÉê= ^åë~íò= EòK_K= ÉáåÉ= ê®ìãäáÅÜÉ=
ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçåFK= cΩê= ÇáÉ= e∏ÜÉ= ÉêÖáÄí= ëáÅÜ= àÉÇçÅÜ= ÇáÉ= òìë®íòäáÅÜÉ= pÅÜïáÉêáÖâÉáíI= Ç~ëë= ÇáÉ=
ÖÉçãÉíêáëÅÜÉå= EÉääáéëçáÇáëÅÜÉåF= dmpJe∏ÜÉå= áå= ÇáÉ= éÜóëáâ~äáëÅÜ= ÇÉÑáåáÉêíÉå= ?e∏ÜÉå= ΩÄÉê= jÉÉê?=
EçêíÜçãÉíêáëÅÜÉ=e∏ÜÉåF=òì= íê~åëÑçêãáÉêÉå=ëáåÇK=aáÉ=_ÉêÉÅÜåìåÖ=ÇÉê=råíÉêëÅÜáÉÇÉ=òïáëÅÜÉå=ÇáÉëÉå=ÄÉáÇÉå=
e∏ÜÉåëóëíÉãÉå=ïáêÇ=ÇìêÅÜ=Éáå=dÉçáÇãçÇÉää=Éêã∏ÖäáÅÜíK=

aáÉ=dÉçáÇìåÇìä~íáçåÉå=k=ÉåíëéêÉÅÜÉå=~äëç=ÇÉê=^ÄïÉáÅÜìåÖ=ÇÉë=áÇÉ~äáëáÉêíÉå=ãáííäÉêÉå=jÉÉêÉëëéáÉÖÉäë=îçã=
ÄÉåìíòíÉå=oÉÑÉêÉåòÉääáéëçáÇK=_Éá=ÄÉâ~ååíÉê=dÉçáÇìåÇìä~íáçå=k=áëí=Éë=ëçãáí=ã∏ÖäáÅÜI=ÉääáéëçáÇáëÅÜÉ=e∏ÜÉå=áå=
çêíÜçãÉíêáëÅÜÉ=e∏ÜÉå=EçÇÉê=ìãÖÉâÉÜêíF=ãáí=ÇÉê=ÑçäÖÉåÇÉå=ÉáåÑ~ÅÜÉå=_ÉòáÉÜìåÖ=ìãòìêÉÅÜÉåW=

orthell HhN −= =

a~=Éë=ÜÉìíÉ=ãáí=dmp=ã∏ÖäáÅÜ=áëíI=ÇáÉ=ÉääáéëçáÇáëÅÜÉ=e∏ÜÉ=~ìÅÜ=ΩÄÉê=ÖêçëëÉ=aáëí~åòÉå=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=
îçå=ÉáåáÖÉå=ïÉåáÖÉå=Åã=òì=ÄÉëíáããÉåI=ãìëë=~ìÅÜ=Ç~ë=dÉçáÇ=òìãáåÇÉëí= áå=ÇÉê=ÖäÉáÅÜÉå=dê∏ëëÉåçêÇåìåÖ=
ÄÉâ~ååí=ëÉáåI=Ç~ãáí=ÄÉá=ÇÉê=rãêÉÅÜåìåÖ= áå=çêíÜçãÉíêáëÅÜÉ=e∏ÜÉå=åáÅÜí=òì=îáÉä=~å=dÉå~ìáÖâÉáí=ÉáåÖÉÄΩëëí=
ïáêÇK=

wìã=wïÉÅâ=ÉáåÉê=åÉìÉå=dÉçáÇÄÉëíáããìåÖ=áå=ÇÉê=pÅÜïÉáò=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=ïÉåáÖÉå=Åã=ΩÄÉê=Ç~ë=
Ö~åòÉ= i~åÇ= ïìêÇÉ= Éáå= ÖÉãÉáåë~ãÉë= mêçàÉâí= ÇÉë= _ìåÇÉë~ãíÉë= ÑΩê= i~åÇÉëíçéçÖê~éÜáÉ= EëïáëëíçéçFI= ÇÉë=
fåëíáíìíë= ÑΩê= dÉçÇ®ëáÉ= ìåÇ= mÜçíçÖê~ããÉíêáÉ= EddiF= ÇÉê= bqe= wΩêáÅÜ= ìåÇ= ÇÉë= ~ëíêçåçãáëÅÜÉå= fåëíáíìíë= ÇÉê=
råáîÉêëáí®í= _Éêå= E^fr_F= ÇìêÅÜÖÉÑΩÜêíK= aÉëëÉå= bêÖÉÄåáëëÉ= ëáåÇ= áã= tÉëÉåíäáÅÜÉå= áã= _ÉêáÅÜí= RS= ÇÉê=
pÅÜïÉáòÉêáëÅÜÉå= dÉçÇ®íáëÅÜÉå= hçããáëëáçå= EpdhF= xj~êíáI= NVVTz= îÉê∏ÑÑÉåíäáÅÜíK= aÉê= îçêäáÉÖÉåÇÉ= _ÉêáÅÜí=
ÄÉáåÜ~äíÉí= ÉáåÉ= hìêòÑ~ëëìåÖ= ÇÉë= pdhJ_ÉêáÅÜíëI= ÇáÉ= ûåÇÉêìåÖÉåI= ïÉäÅÜÉ= ëÉáí= ÇÉëëÉå= sÉê∏ÑÑÉåíäáÅÜìåÖ=
ÇìêÅÜÖÉÑΩÜêí=ïìêÇÉå=ìåÇ=ÇáÉ=_ÉëÅÜêÉáÄìåÖ=ÇÉê=^åïÉåÇÉêéêçÖê~ããÉK=

a~ë= ~ìë=ÇáÉëÉã=mêçàÉâí= Éåíëí~åÇÉåÉ=dÉçáÇãçÇÉää= ÉêÜáÉäí= ÇÉå=k~ãÉå=`edblVU= EpÅÜïÉáòÉê=dÉçáÇ= NVVUF=
ìåÇ=ÉêëÉíòí=Ç~ë=ÄáëÜÉêáÖÉ=çÑÑáòáÉääÉ=dÉçáÇ=ÇÉê=pÅÜïÉáò=~ìë=ÇÉã=g~Üê=NVTU=EdÉçáÇ=îçå=dìêíåÉêFK=bë=ëíΩíòí=ëáÅÜ=
ïáÉ= ëÉáå= sçêÖ®åÖÉê= Ü~ìéíë®ÅÜäáÅÜ= ~ìÑ= içí~ÄïÉáÅÜìåÖëãÉëëìåÖÉåI= ïáêÇ= ~ÄÉê= òìë®íòäáÅÜ= ÇìêÅÜ=
pÅÜïÉêÉãÉëëìåÖÉå= ìåÇ= DÇáêÉâí= ÄÉçÄ~ÅÜíÉíÉD= dÉçáÇìåÇìä~íáçåÉå= ~ìë= dmp= ìåÇ= káîÉääÉãÉåí= ÖÉëíΩíòíK= ^äë=
ïÉëÉåíäáÅÜÉ=sçê~ìëëÉíòìåÖ=ÑΩê=ÇáÉ=bêêÉáÅÜìåÖ=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=ÉáåáÖÉå=ïÉåáÖÉå=Åã=ãΩëëÉå=Éáå=ÜçÅÜ=
~ìÑä∏ëÉåÇÉë=jçÇÉää=ÇÉê=qçéçÖê~ÑáÉ=EaejORF=ìåÇ=aáÅÜíÉáåÑçêã~íáçåÉå=ÇÉë=bêÇáååÉêå=îçêäáÉÖÉåK=

NKO hìêòòìë~ããÉåÑ~ëëìåÖ=
aáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=`edblVU=ÉêÑçäÖíÉ=áã=tÉëÉåíäáÅÜÉå=å~ÅÜ=ÇÉå=ÖäÉáÅÜÉå=dêìåÇë®íòÉå=ïáÉ=ëÅÜçå=ÄÉá=ÇÉê=
dÉçáÇÄÉêÉÅÜåìåÖ=îçå=dìêíåÉê=NVTUK=a~ë=ÜÉáëëíI=Ç~ëë= áå=ÉáåÉã=ÉêëíÉå=pÅÜêáíí=ÇáÉ=_ÉçÄ~ÅÜíìåÖÉå=ìã=ÇÉå=
báåÑäìëë= ÄÉâ~ååíÉê= j~ëëÉåãçÇÉääÉ= êÉÇìòáÉêí= ïÉêÇÉåK= få= ÉáåÉã= òïÉáíÉå= pÅÜêáíí= ïÉêÇÉå= Ç~åå= ~ìë= ÇÉå=
êÉÇìòáÉêíÉå=_ÉçÄ~ÅÜíìåÖÉå=ÇáÉ=ëç=ÖÉå~ååíÉå=`çÖÉçáÇÜ∏ÜÉå=ãáííÉäë=ÉáåÉë=hçääçâ~íáçåëîÉêÑ~ÜêÉåë=ÄÉêÉÅÜåÉíK=
pÅÜäáÉëëäáÅÜ=ÉêÜ®äí=ã~å=Ç~ê~ìë=Ç~ë=dÉçáÇ=ÇìêÅÜ=^ÇÇáíáçå=ÇÉê=báåÑäΩëëÉ=ÇÉê=j~ëëÉåãçÇÉääÉ=~ìÑ=jÉÉêÉëÜ∏ÜÉK=

dÉÖÉåΩÄÉê= ÇÉê= áå= _~åÇ= RS= ÇÉê= pÅÜïÉáòÉêáëÅÜÉå= dÉçÇ®íáëÅÜÉå= hçããáëëáçå= xj~êíáI= NVVTz= ÄÉëÅÜêáÉÄÉåÉå=
i∏ëìåÖ=ÇÉë=dÉçáÇë=ïìêÇÉå=Ü~ìéíë®ÅÜäáÅÜ=ÑçäÖÉåÇÉ=ûåÇÉêìåÖÉå=ÇìêÅÜÖÉÑΩÜêíW=

J aáÉ=i∏ëìåÖ=NVVT=ïìêÇÉ=ãáí=ÉáåÉã=ìåîçääëí®åÇáÖÉå=pí~åÇ=ÇÉë=aejOR=ÇìêÅÜÖÉÑΩÜêí=

J NVVR= ìåÇ= NVVS= ïìêÇÉå= Éåíä~åÖ= ÇÉê= pÅÜïÉáòÉê= dêÉåòÉ= ìåÇ= áã= o~ìã= i~Å= i¨ã~å= içí~ÄïÉáÅÜìåÖëJ
ãÉëëìåÖÉå=ÇìêÅÜÖÉÑΩÜêí=ìã=Ç~ë=dÉçáÇ=áå=ÇáÉëÉå=dÉÄáÉíÉå=òì=îÉêÄÉëëÉêå=

J aáÉ= îÉêíáâ~äÉ= i~ÖÉêìåÖ= ÇÉë= dÉçáÇë= Ä~ëáÉêí= ~ìÑ= ÉáåÉê= ëíêÉåÖÉå= ^ìëÖäÉáÅÜìåÖ= ÇÉë= åÉìÉå=
i~åÇÉëÜ∏ÜÉååÉíòÉë=iekVRK=aáÉëÉ=ï~ê=òìã=wÉáíéìåâí=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉê=i∏ëìåÖ=NVVT=åìê=å®ÜÉêìåÖëJ
ïÉáëÉ=ã∏ÖäáÅÜ=

J aáÉ=pçÑíï~êÉ=òìê=dÉçáÇÄÉëíáããìåÖ=ïìêÇÉ=îÉêÄÉëëÉêí= EáåëÄÉëçåÇÉêÉ=bäáãáå~íáçå=îçå=^êíÉÑ~âíÉå=ÄÉá=ÇÉê=
_ÉêÉÅÜåìåÖ=ÇÉê=qçéçïáêâìåÖFK=

a~ë=ÄÉêÉÅÜåÉíÉ=dÉçáÇãçÇÉää=`edblVU=ïÉáëí=ΩÄÉê=ÇáÉ=Ö~åòÉ=pÅÜïÉáò=ÉáåÉ=dÉå~ìáÖâÉáí=îçå=Éíï~=P=Åã=~ìÑK=
aáÉë=ÉåíëéêáÅÜí=ÖÉÖÉåΩÄÉê=ÇÉã=dÉçáÇãçÇÉää=NVTU=ÉáåÉê=dÉå~ìáÖâÉáíëëíÉáÖÉêìåÖ=ìã=ÇÉå=c~âíçê=R=Äáë=NM=ìåÇ=



=

= =
=

pÉáíÉ=O= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

ëçääíÉ= ÑΩê= ÉáåáÖÉ=wÉáí=ÇÉå=^åÑçêÇÉêìåÖÉå=ÇÉê=i~åÇÉëîÉêãÉëëìåÖ=ìåÇ=ÇÉê=~ãíäáÅÜÉå=sÉêãÉëëìåÖ=ÖÉåΩÖÉåK=
pÉáí=NVVU=ëíÉÜí=Éë=ÇÉå=_ÉåìíòÉêå=áå=cçêã=ÉáåÉë=NâãJo~ëíÉêë=òìê=sÉêÑΩÖìåÖ=E`edblVUoFK=

aÉå= îçääÉå= kìíòÉå= ÉêêÉáÅÜí= `edblVU= ~ääÉêÇáåÖë= åìêI= ïÉåå= áå= ÇÉê= pÅÜïÉáò= Éáå= ëíêÉåÖ= çêíÜçãÉíêáëÅÜÉë=
e∏ÜÉåëóëíÉã= EiekVRF= îÉêïÉåÇÉí= ïáêÇK= aáÉë= Ü~í= ÇÉå= dêìåÇ= Ç~êáåI= Ç~ëë= ÇáÉ= çÑÑáòáÉääÉå= dÉÄê~ìÅÜëÜ∏ÜÉå=
EikMOF=çÜåÉ=_ÉêΩÅâëáÅÜíáÖìåÖ=îçå=pÅÜïÉêÉãÉëëìåÖÉå=ìåÇ=^äéÉåÜÉÄìåÖ=Éåíëí~åÇÉå=ëáåÇ=ìåÇ=ëçãáí= îçå=
ÇÉå= çêíÜçãÉíêáëÅÜÉå= e∏ÜÉå= ìã= ãÉÜêÉêÉ= aÉòáãÉíÉê= ~ÄïÉáÅÜÉå= â∏ååÉåK= pçãáí= ä~ëëÉå= ëáÅÜ= ÇáÉ=
dÉÄê~ìÅÜëÜ∏ÜÉå= åìê= å®ÜÉêìåÖëïÉáëÉ= ~ìë= ÇÉå=ãáí= dmp= ÉêÜ~äíÉåÉå= ÉääáéëçáÇáëÅÜÉå=e∏ÜÉå= ÄÉêÉÅÜÉåI= Ñ~ääë=
åáÅÜí=Éáå=ëéÉòáÉääÉë=rãêÉÅÜåìåÖëãçÇÉää=îÉêïÉåÇÉí=ïáêÇK=

kÉÄÉå= ÇÉã= ÉáÖÉåíäáÅÜÉå= e~ìéíòïÉÅâ= ÉáåÉê= ÜçÅÜéê®òáëÉå= dÉçáÇÄÉëíáããìåÖI= ÇÉê= rãêÉÅÜåìåÖ= îçå=
ÉääáéëçáÇáëÅÜÉå= áå= çêíÜçãÉíêáëÅÜÉ= e∏ÜÉåI= Éêä~ìÄí= Ç~ë= dÉçáÇãçÇÉää= `edblVU= ~ìÅÜ= ÉáåÉ= mê®Çáâíáçå= îçå=
içí~ÄïÉáÅÜìåÖÉå=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=N=Äáë=P=ÅÅ=ìåÇ=ÉáåÉ=fåíÉêéçä~íáçå=îçå=~ÄëçäìíÉå=pÅÜïÉêÉïÉêíÉå=
áå= ÇÉê= dê∏ëëÉåçêÇåìåÖ= îçå= N= Äáë= O= ãÖ~ä= EN= ãÖ~ä= Z= NMJR= ãLëOFI= ï~ë= áåëÄÉëçåÇÉêÉ= ÑΩê= ÉáåÉ= ëíêÉåÖÉ=
^ìëÖäÉáÅÜìåÖ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíë=îçå=_ÉÇÉìíìåÖ=áëíK=

NKP §ÄÉêÄäáÅâ=ΩÄÉê=ÄáëÜÉêáÖÉ=^êÄÉáíÉå=òìã=dÉçáÇ=áå=ÇÉê=pÅÜïÉáò=
báå= ~ìëÑΩÜêäáÅÜÉê= §ÄÉêÄäáÅâ= ΩÄÉê= ÇáÉ= dÉëÅÜáÅÜíÉ= ÇÉê= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= áå= ÇÉê= pÅÜïÉáò= ïìêÇÉ= áå=
xdÉáÖÉêI=NVVMz=ÖÉÖÉÄÉåK=aÉëÜ~äÄ=ëÉáÉå=ÜáÉê=åìê=åçÅÜ=ÇáÉ=^êÄÉáíÉå=ãáí=ïÉëÉåíäáÅÜÉå=^ìëïáêâìåÖÉå=Äáë=áå=ÇáÉ=
ÜÉìíáÖÉ=wÉáí=~ìÑÖÉÑΩÜêíK=

bäãáÖÉêë=wáÉä=ï~ê=Éë=NVSVI=içí~ÄïÉáÅÜìåÖÉå=~ìë=j~ëëÉå=òì=éê®ÇáòáÉêÉåK=a~ÄÉá=ïÉåÇÉíÉ=Éê=ÇáÉ=ìåíÉê=ÇÉã=
k~ãÉå=oÉãçîÉJoÉëíçêÉ=ÄÉâ~ååíÉ=qÉÅÜåáâ=ÇÉê=oÉÖìä~êáëáÉêìåÖ=ÇÉë=pÅÜïÉêÉÑÉäÇÉë=~åK=fã=_ÉêåÉê=lÄÉêä~åÇ=
ïìêÇÉå=Ç~ãáí=ÖìíÉ=oÉëìäí~íÉ=ÉêòáÉäíK=kÉÄÉå=ÇÉê=fåíÉêéçä~íáçå=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=âçååíÉ=ãáí=ÇÉê=jÉíÜçÇÉ=
ÇÉë=cä®ÅÜÉååáîÉääÉãÉåíë=ìåÇ= fåíÉêéçä~íáçå=ãáííÉäë=mçäóåçãÉå=Éáå=dÉçáÇ= ÑΩê=Ç~ë=_ÉêåÉê=lÄÉêä~åÇ=ãáí= ÉáåÉê=
dÉå~ìáÖâÉáí= îçå=Å~K=NM=ÅãI= ëçïáÉ=Éáå=dÉçáÇ=ÇÉê=pÅÜïÉáò=ÄÉêÉÅÜåÉí=ïÉêÇÉåK=^äë=j~ëëÉåãçÇÉääÉ=ïìêÇÉå=
áåëÄÉëçåÇÉêÉ= ÇáÉ= qçéçÖê~ÑáÉI= pÉÉå= ìåÇ=däÉíëÅÜÉê= ÄÉêΩÅâëáÅÜíáÖíK= wìë®íòäáÅÜ=ïìêÇÉ= ~ìÅÜ= Ç~ë= áëçëí~íáëÅÜÉ=
jçÇÉää=îçå=mê~ííJe~óÑçêÇ=òìê=oÉÇìâíáçå=îÉêïÉåÇÉí=xbäãáÖÉêI=NVSVzK=NVTR=ïìêÇÉ=å~ÅÜ=ÇÉê=ÖäÉáÅÜÉå=jÉíÜçÇÉ=
Éáå=îÉêÄÉëëÉêíÉë=dÉçáÇ=ÑΩê=ÇáÉ=Ö~åòÉ=pÅÜïÉáò=ÄÉêÉÅÜåÉí=xbäãáÖÉêI=NVTRzK=

Schwerzenbach

 
^ÄÄK=NKPJNW= ^ëíêçÖÉçÇ®íáëÅÜÉë=dÉçáÇ=îçå=dìêíåÉê= ENVTUFI=ÖÉä~ÖÉêí= áã=pÅÜåáííéìåâí=ÇÉê=dÉçáÇéêçÑáäÉ=îçã=

dçííÜ~êÇ=ìåÇ=îçå=wΩêáÅÜ=áå=pÅÜïÉêòÉåÄ~ÅÜ=ãáí=k=Z=M=ãK=

aáÉ= ^êÄÉáíÉå= îçå= bäãáÖÉê= ïìêÇÉå= îçå= dìêíåÉê= ïÉáíÉêÖÉÑΩÜêí= ìåÇ= êÉëìäíáÉêíÉå= NVTU= áå= ÉáåÉã= îÉêÄÉëëÉêíÉå=
~ëíêçÖÉçÇ®íáëÅÜÉå= dÉçáÇK= ^äë= ïÉëÉåíäáÅÜÉê= råíÉêëÅÜáÉÇ= òì= bäãáÖÉê= ïìêÇÉ= åìå= ÇáÉ= fåíÉêéçä~íáçå= ÇÉë=
oÉëíÑÉäÇÉë= ãáí= ÉáåÉã= hçääçâ~íáçåë~åë~íò= ÇìêÅÜÖÉÑΩÜêíK= wìÇÉã= ïìêÇÉ= Ç~ë= ÑΩê= ÇáÉ= _ÉêÉÅÜåìåÖ= áã= qÉëëáå=
ïáÅÜíáÖÉ=j~ëëÉåãçÇÉää=ÇÉë=fîêÉ~Jh∏êéÉêë=ÉáåÖÉÑΩÜêíK=a~ë=áëçëí~íáëÅÜÉ=jçÇÉää=ïìêÇÉ=ÇìêÅÜ=Éáå=qáÉÑÉåãçÇÉää=



=

= =
=

pÉáíÉ=P= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

ÇÉê=hêìëíÉåJj~åíÉäJdêÉåòÉ=EjçÜçêçîáčáćJaáëâçåíáåìáí®íI=jçÜçF=ÉêëÉíòíK=aáÉ=ÉêêÉáÅÜíÉ=dÉå~ìáÖâÉáí=ï~ê=ãáí=Å~K=
NM= Åã=ΩÄÉê= ÇÉå= Öê∏ëëíÉå= qÉáä= ÇÉê= pÅÜïÉáò= ~åÖÉÖÉÄÉå= xdìêíåÉêI= NVTUzK= a~ë=dÉçáÇ= îçå=dìêíåÉê= ìåÇ= Ç~ë=
òìÖÉÜ∏êáÖÉ=mêçÖê~ãã=i^d=EçÇÉê=dblilqF=ïìêÇÉ=áå=ÇÉê=pÅÜïÉáò=Äáë=NVVU=Eãáí=ÉáåáÖÉå=jçÇáÑáâ~íáçåÉå=îçå=
bäãáÖÉêI=táêíÜ= ìåÇ=j~êíáF= òìê= mê®Çáâíáçå= îçå= içí~ÄïÉáÅÜìåÖÉå= ìåÇ=dÉçáÇÜ∏ÜÉå= îÉêïÉåÇÉíK=aáÉëÉë=dÉçáÇ=
E^ÄÄK= NKPJNF= ÄÉòáÉÜí= ëáÅÜ= ~ìÑ= Ç~ë= oÉÑÉêÉåòëóëíÉã= ÇÉê= ëÅÜïÉáòÉêáëÅÜÉå= i~åÇÉëîÉêãÉëëìåÖ= `eNVMP= ìåÇ=
ëíΩíòí= ëáÅÜ= ~ìÑ= OMQ= içí~ÄïÉáÅÜìåÖëâçãéçåÉåíÉåI= ÖÉãÉëëÉå= ~ìÑ= NON= píΩíòéìåâíÉåK= a~ë= e∏ÜÉåêÉÑÉêÉåòJ
a~íìã=ïìêÇÉ=ëç=ÖÉï®ÜäíI=Ç~ëë=ëáÅÜ= áå=pÅÜïÉêòÉåÄ~ÅÜ= Eáã=pÅÜåáííéìåâí=ÇÉë=jÉêáÇá~åë=îçã=dçííÜ~êÇ=ìåÇ=
ÇÉë=m~ê~ääÉäë=îçå=wΩêáÅÜF=ÉáåÉ=dÉçáÇìåÇìä~íáçå=îçå=M=jÉíÉêå=ÉêÖáÄíK=

pÉáí=ÇÉå=^êÄÉáíÉå=îçå=dìêíåÉê=ìåÇ=bäãáÖÉê=ïìêÇÉ=áå=ÇÉê=pÅÜïÉáò=ÇáÉ=~ëíêçÖÉçÇ®íáëÅÜÉ=dÉçáÇÄÉëíáããìåÖ=áå=
êÉÖáçå~äÉå= dÉÄáÉíÉå= ~åÖÉïÉåÇÉíK= pç= ïìêÇÉå= áåëÄÉëçåÇÉêÉ= áã= báåÑäìëëÖÉÄáÉí= ÇÉë= fîêÉ~Jh∏êéÉêë= åÉìÉ=
pí~íáçåÉå=ãáí=ÇÉê= íê~åëéçêí~ÄäÉå=wÉåáíâ~ãÉê~=qwhP=ÇÉê=bqe=wΩêáÅÜ=ÄÉçÄ~ÅÜíÉí= x_ΩêâáI=NVUVzK=a~ë=Ç~ê~ìë=
êÉëìäíáÉêÉåÇÉ=~ëíêçÖÉçÇ®íáëÅÜÉ=dÉçáÇ=ïìêÇÉ=îçå=j~êíá=xNVUUz=éê®ëÉåíáÉêíK=a~ÄÉá=ïìêÇÉ=áå=ÉáåÉã=dÉÄáÉí=îçå=
Å~K=NMDMMM=âãO=ÉáåÉ=êÉä~íáîÉ=dÉå~ìáÖâÉáí=îçå=P=Åã=ÉêêÉáÅÜíK=

aáÉ=ÉêëíÉ=ë~íÉääáíÉåÖÉëíΩíòíÉ=dÉçáÇÄÉëíáããìåÖ=ÇÉê=pÅÜïÉáò=ïìêÇÉ=ãáí=açééäÉêãÉëëìåÖÉå=áã=o~ÜãÉå=ÇÉë=
îçå=j~êìëëá=NVUO=îçêÖÉëÅÜä~ÖÉåÉå=^idbalmJmêçàÉâíÉë=òìê=_ÉëíáããìåÖ=ÇÉë=dÉçáÇë=áã=Ö~åòÉå=^äéÉåê~ìã=
ÇìêÅÜÖÉÑΩÜêíK=a~ÄÉá=ïìêÇÉå=~ìÅÜ= áå=ÇÉê=pÅÜïÉáò=~ìÑ=NR=pí~íáçåÉå=açééäÉêãÉëëìåÖÉå=ãáí=ÇÉã=qo^kpfqJ
póëíÉã= ÇìêÅÜÖÉÑΩÜêí= xdÉáÖÉêI= jΩääÉêI= NVUTzK= wìë~ããÉå=ãáí= ÇÉå= Å~K= OM= pí~íáçåÉå= ÇÉê= açééäÉêâ~ãé~ÖåÉ=
ptfppal`= xtáÖÉí= Éí= ~äKI= NVURz= âçååíÉ= Éáå= dÉçáÇ= ÖÉêÉÅÜåÉí= ïÉêÇÉåK= tÉÖÉå= ÇÉê= råÖÉå~ìáÖâÉáí= ÇÉë=
qo^kpfqJpóëíÉãë=ìåÇ=ÇÉê=åáÅÜí=ëÉÜê=ÜçÜÉå=pí~íáçåëÇáÅÜíÉ= áëí=ÇáÉ=dÉå~ìáÖâÉáí=ÇáÉëÉë=dÉçáÇë=åáÅÜí=ÄÉëëÉê=
~äë=Éíï~=N=jÉíÉê=xtáÖÉí=Éí=~äKI=NVUSzK=

báå= ïÉëÉåíäáÅÜÉê= pÅÜêáíí= áå= ÇÉê= sÉêÄÉëëÉêìåÖ= ÇÉê= ë~íÉääáíÉåÖÉëíΩíòíÉå= dÉçáÇÄÉëíáããìåÖ= ïìêÇÉ= jáííÉ= ÇÉê=
~ÅÜíòáÖÉê= g~ÜêÉ= ÇìêÅÜ= ÇáÉ= báåÑΩÜêìåÖ= ÇÉë= dmpJpóëíÉãë= ã∏ÖäáÅÜK= aáÉ= dÉå~ìáÖâÉáíëëíÉáÖÉêìåÖ= ÖÉÖÉåΩÄÉê=
ÇÉã= qo^kpfqJpóëíÉã= ÄÉíêìÖ= ãÉÜê= ~äë= Éáå= c~âíçê= NMK= a~ÇìêÅÜ= ïìêÇÉ= Éë= ã∏ÖäáÅÜI= Éáå= dÉçáÇ= ãáí= ÉáåÉê=
dÉå~ìáÖâÉáíI= ïÉäÅÜÉ= áã= _ÉêÉáÅÜ= îçå= ÇÉã= ÇÉë= ~ëíêçÖÉçÇ®íáëÅÜÉå= äáÉÖíI= òì= ÄÉêÉÅÜåÉåK= báå= ÉêëíÉê= sÉêëìÅÜ=
Ç~òì=ïìêÇÉ=NVUV= áã=k~ÅÜÑçäÖÉéêçàÉâí= îçå=^idbalm=ìåíÉê=ÇÉã=k~ãÉå=^idbpq^o=ÇìêÅÜÖÉÑΩÜêí= xj~êíáI=
NVVMzK=a~ÄÉá=ïìêÇÉå=QM=pí~íáçåÉå=ÇÉë=cáñéìåâíåÉíòÉë=EicmOF=ÇÉê=pÅÜïÉáò=ãáí=dmp=îÉêãÉëëÉåK=wìë~ããÉå=
ãáí=ÄÉëíÉÜÉåÇÉå=káîÉääÉãÉåíÇ~íÉå=ïìêÇÉ=áå=âìêòÉê=wÉáí=Éáå=dÉçáÇ=ÄÉêÉÅÜåÉíI=ÇÉëëÉå=dÉå~ìáÖâÉáí=ãáí=NR=Äáë=
OM=Åã=~åÖÉÖÉÄÉå=ïÉêÇÉå=â~ååK=a~ÄÉá=ïìêÇÉå=ÇáÉëÉäÄÉå=j~ëëÉåãçÇÉääÉ=ïáÉ=NVTU=îçå=dìêíåÉê=îÉêïÉåÇÉíK=
aáÉ=aáÑÑÉêÉåòÉå=òìã=dÉçáÇ=îçå=dìêíåÉê=äáÉÖÉå=áå=Éíï~=UR=B=áååÉêÜ~äÄ=îçå=OM=ÅãK=få=bñíêÉãÑ®ääÉå=ÄÉíê®Öí=ÇáÉ=
^ÄïÉáÅÜìåÖ=RM=Åã=áå=ÇÉê=dÉÖÉåÇ=ÇÉë=gìäáÉêé~ëëÉëK=

a~ë= ÉêëíÉ= éê®òáëÉ= Öê~îáãÉíêáëÅÜÉ= dÉçáÇ= ÇÉê= pÅÜïÉáò= ïìêÇÉ= NVVM= îçå= dÉáÖÉê= éê®ëÉåíáÉêíK= aáÉ= Ç~ÄÉá=
îÉêïÉåÇÉíÉ= jÉíÜçÇÉ= Ä~ëáÉêí= ~ìÑ= ÇÉê= píçâÉëJfåíÉÖê~íáçåK= a~ÄÉá= ïìêÇÉå= âÉáåÉ= j~ëëÉåãçÇÉääÉ= áå= ÇáÉ=
^ìëïÉêíìåÖ= ÉáåÄÉòçÖÉåI= ëçåÇÉêå= cêÉáäìÑíJpÅÜïÉêÉ~åçã~äáÉå= îÉêïÉåÇÉíK= aáÉ= dÉå~ìáÖâÉáí= ÇáÉëÉë= dÉçáÇë=
ÄÉíê®Öí=Éíï~=NM=Äáë=NR=Åã=xdÉáÖÉêI=NVVMzK=

bêëíÉ=sÉêëìÅÜÉ=îçå=âçãÄáåáÉêíÉå=dÉçáÇÄÉëíáããìåÖÉå= áã= äçâ~äÉå=_ÉêÉáÅÜ=ïìêÇÉå=îçå=táêíÜ= áã=qìêíã~ååJ
kÉíò= xgÉ~åêáÅÜ~êÇ= EeêëÖKFI= NVVOz= ìåÇ= ~ìÑ= ÇÉê= káîÉääÉãÉåíJiáåáÉ= îçå= sáëé= å~ÅÜ= wÉêã~íí= xtáêíÜI= NVVMz=
ÇìêÅÜÖÉÑΩÜêíK=a~ÄÉá=ïìêÇÉå=ëçïçÜä=ãáí=dmp=ÄÉëíáããíÉ=dÉçáÇÜ∏ÜÉåI=~äë=~ìÅÜ=~ëíêçÖÉçÇ®íáëÅÜÉ=a~íÉå=ìåÇ=
pÅÜïÉêÉãÉëëìåÖÉå=ãáííÉäë=ÉáåÉë=ÖÉãÉáåë~ãÉå=hçääçâ~íáçåë~åë~íòÉë=ÄÉÜ~åÇÉäíK=aáÉ=ÉêêÉáÅÜíÉ=dÉå~ìáÖâÉáí=
îçå=òìã=qÉáä=ÄÉëëÉê=~äë=ÉáåÉã=Åã=òÉáÖíÉ=Ç~ÄÉá=ÇáÉ=j∏ÖäáÅÜâÉáíÉå=ÇáÉëÉê=jÉíÜçÇÉ=~ìÑK=

O §ÄÉêëáÅÜí=ΩÄÉê=e∏ÜÉåëóëíÉãÉI=dÉçáÇ=ìåÇ=pÅÜïÉêÉÑÉäÇ=

OKN a~ë=çÑÑáòáÉääÉ=e∏ÜÉåëóëíÉã=ÇÉê=pÅÜïÉáò=
aáÉ= pÅÜïÉáò= îÉêïÉåÇÉí= Äáë= ÜÉìíÉ= åçÅÜ= Éáå= dÉÄê~ìÅÜëÜ∏ÜÉåëóëíÉãI= ÄÉá= ïÉäÅÜÉã= ÇáÉ= káîÉääÉãÉåíJ
jÉëëìåÖÉå=åáÅÜí=ìã=ÇáÉ=pÅÜïÉêÉ=âçêêáÖáÉêí=ïÉêÇÉåK=aáÉ=e∏ÜÉ=ÇÉë=oÉÑÉêÉåòéìåâíÉë=omk=EoÉé≠êÉ=máÉêêÉ=Çì=
káíçåF= áã= e~ÑÉåÄÉÅâÉå= îçå= dÉåÑ= ëí~ããí= ~ìë= ^åëÅÜäìëëãÉëëìåÖÉå= ~å= ÇáÉ= mÉÖÉäëí~íáçåÉå= ÇÉê=
k~ÅÜÄ~êä®åÇÉê=ìåÇ=ïìêÇÉ=~ìÑ=PTPKS=jÉíÉêå= ÑÉëíÖÉÜ~äíÉå= xeáäÑáâÉêI=NVMOzK=^ìëÖÉÜÉåÇ=îçã=omk=ïìêÇÉ=Ç~ë=
káîÉääÉãÉåí= çÜåÉ= pÅÜïÉêÉãÉëëìåÖÉå= ÇìêÅÜ= sÉêíÉáäÉå= ÇÉê= pÅÜäÉáÑÉåëÅÜäΩëëÉ= ~ìëÖÉÖäáÅÜÉåK= aáÉëÉ=
éêçîáëçêáëÅÜÉ= i∏ëìåÖ= ïìêÇÉ= àÉÇçÅÜ= áå= ÇÉê= ~ãíäáÅÜÉå= sÉêãÉëëìåÖ= ~åÖÉïÉåÇÉí= ìåÇ= Ü~í= Ç~ÇìêÅÜ= îáÉäÉ=
g~ÜêòÉÜåíÉ= ΩÄÉêÇ~ìÉêíK= wï~ê= ïìêÇÉå= ëÉáí= ÇÉå= îáÉêòáÖÉê= g~ÜêÉå= xpÅÜΩêÉêI= NVQQz= ëíêÉåÖÉ= ^ìëÖäÉáÅÜìåÖÉå=
ÇìêÅÜÖÉÑΩÜêíI=ÖÉä~åÖíÉå=~ÄÉê=åáÉ=áå=ÇáÉ=çÑÑáòáÉääÉå=sÉêòÉáÅÜåáëëÉ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíëK=^äë=ïÉáíÉêÉê=k~ÅÜíÉáä=
ÇáÉëÉë=e∏ÜÉåëóëíÉãë=ikMO=Ei~åÇÉëåáîÉääÉãÉåí=NVMOF= áëí=òì=åÉååÉåI=Ç~ëë=ÄÉá=kÉìãÉëëìåÖÉå=ÇáÉ=ãÉáëíÉå=
håçíÉåéìåâíÉ=~ìÑ=ÇÉå=tÉêíÉå=ÇÉê=bêëíãÉëëìåÖ= EkáîÉääÉãÉåí=ÇÉ=mê¨ÅáëáçåI=Å~K=NUSMF= ÑÉëíÖÉÜ~äíÉå=ïìêÇÉåK=
a~ãáí=ïìêÇÉ=ÇáÉ=^äéÉåÜÉÄìåÖI=ïÉäÅÜÉ=áå=ÇÉê=pÅÜïÉáò=Äáë=òì=NKR=ãã=éêç=g~Üê=ÄÉíê®Öí=xdìÄäÉê=Éí=~äKI=NVUNz=



=

= =
=

pÉáíÉ=Q= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

åáÅÜí=ÄÉêΩÅâëáÅÜíáÖíK=aáÉë=ÑΩÜêí=Ç~òìI=Ç~ëë= áã=^äéÉåê~ìã=ÇáÉ=åÉìÉêÉå=káîÉääÉãÉåíJjÉëëìåÖÉå=òìã=qÉáä=ìã=
ãÉÜê=~äë=NM=Åã=îÉêòï®åÖí=ïÉêÇÉå=ãΩëëÉåI=ìã=ÇáÉ=çÑÑáòáÉääÉå=dÉÄê~ìÅÜëÜ∏ÜÉå=òì=ÉêÜ~äíÉåK=

jáí=ÇÉê=oÉ~äáëáÉêìåÖ=ÉáåÉë=åÉìÉå=dêìåÇä~ÖÉåÉíòÉë=ÑΩê=ÇáÉ=i~åÇÉëîÉêãÉëëìåÖ=isVR=ëçää=ÖäÉáÅÜòÉáíáÖ=~ìÅÜ=Ç~ë=
e∏ÜÉåëóëíÉã=ÇÉê=pÅÜïÉáò=~ìÑ=ÉáåÉå=pí~åÇ=ÖÉÄê~ÅÜí=ïÉêÇÉåI=ïÉäÅÜÉê=ÇÉå=ÜÉìíáÖÉå=^åÑçêÇÉêìåÖÉå=ÖÉåΩÖí=
ìåÇ=ÇáÉ=ãçÇÉêåÉå=jÉëëãÉíÜçÇÉåI=áåëÄÉëçåÇÉêÉ=dmpI=~ìëòìëÅÜ∏éÑÉå=îÉêã~ÖK=aáÉëÉë=åÉìÉ=kÉíòI=ïÉäÅÜÉë=
~äë=iekVR=Ei~åÇÉëÜ∏ÜÉååÉíò=NVVRF=ÄÉòÉáÅÜåÉí=ïáêÇI=ëçää=~ìÑ=ÖÉçéçíÉåíáÉääÉå=hçíÉå=Ä~ëáÉêÉå=ìåÇ=~ìÅÜ=ÇáÉ=
^äéÉåÜÉÄìåÖ=ÄÉêΩÅâëáÅÜíáÖÉåK=

a~=Ç~ë=çÑÑáòáÉääÉ=Éìêçé®áëÅÜÉ=e∏ÜÉåÇ~íìã=~ìÑ=kçêã~äÜ∏ÜÉå=ìåÇ=ÇÉã=mÉÖÉä=îçå=^ãëíÉêÇ~ã=Ek^mI=kçêã~~ä=
^ãëíÉêÇ~ãë=mÉáäF=ÄÉêìÜí=ìåÇ=ëáÅÜ=ÉáåáÖÉ=k~ÅÜÄ~êä®åÇÉê=ÇÉê=pÅÜïÉáò=ÑΩê=kçêã~äÜ∏ÜÉå=~äë=çÑÑáòáÉääÉë=póëíÉã=
ÉåíëÅÜáÉÇÉå= Ü~ÄÉåI=ãΩëëÉå= ëáÅÜ= ÇáÉ= bêÖÉÄåáëëÉ= îçå= iekVR= ~ìÅÜ= áå= ÇáÉëÉã=póëíÉã= ~ìëÇêΩÅâÉå= ä~ëëÉåI=
Ç~ãáí=ÇÉê=a~íÉå~ìëí~ìëÅÜ=áååÉêÜ~äÄ=bìêçé~ë=ÖÉï®ÜêäÉáëíÉí=áëíK=aáÉë=ÄÉÇÉìíÉí=~ÄÉê=~ìÅÜI=Ç~ëë=åáÅÜí=åìê=Ç~ë=
dÉçáÇI= ëçåÇÉêå= ~ìÅÜ= Ç~ë=nì~ëáÖÉçáÇ= ÄÉëíáããí=ïÉêÇÉå=ãìëëI= ìã=ÇáÉ= qê~åëÑçêã~íáçå= îçå= ÉääáéëçáÇáëÅÜÉå=
e∏ÜÉå=áå=kçêã~äÜ∏ÜÉå=áå=ÉáåÑ~ÅÜÉê=tÉáëÉ=òì=Éêã∏ÖäáÅÜÉåK=

fã=ïÉáíÉêÉå=sÉêä~ìÑ=ÇáÉëÉë=h~éáíÉäë=ëçääÉå=åìå=ÇáÉ=dêìåÇÄÉÖêáÑÑÉI=aÉÑáåáíáçåÉå=ìåÇ=ÇáÉ=ïáÅÜíáÖëíÉå=cçêãÉäå=ÑΩê=
ÇáÉ= _ÉëíáããìåÖ= ÉáåÉë= ëíêÉåÖÉåI= å~ÅÜ= éçíÉåíá~äíÜÉçêÉíáëÅÜÉå= dêìåÇë®íòÉå= ~ìÑÖÉÄ~ìíÉë= e∏ÜÉåëóëíÉã=
òìë~ããÉåÖÉëíÉääí=ïÉêÇÉåK=

OKO bääáéëçáÇ=ìåÇ=dÉçáÇ=
cΩê=~ääÉ=ÖÉçÇ®íáëÅÜÉå=^êÄÉáíÉå=áëí=Éë=îçå=_ÉÇÉìíìåÖI=~ìÑ=ïÉäÅÜÉë=_ÉòìÖëëóëíÉã=ëáÉ=ëáÅÜ=ÄÉòáÉÜÉåK=t®ÜêÉåÇ=
ëáÅÜ= ÑΩê= äçâ~äÉ= ^êÄÉáíÉå= ÉáåÉ= bÄÉåÉ= ~äë= ^ééêçñáã~íáçå= ÇÉê= bêÇÑçêã= ÇìêÅÜ~ìë= ÉáÖåÉíI= áëí= ÄÉêÉáíë= ~Ä= ÉáåÉê=
aáëí~åò=îçå=ïÉåáÖÉå=ÜìåÇÉêí=jÉíÉêå=ÇÉê=báåÑäìëë=ÇÉê=bêÇâêΩããìåÖ=áåëÄÉëçåÇÉêÉ=~ìÑ=e∏ÜÉåÄÉëíáããìåÖÉå=
åáÅÜí= ãÉÜê= òì= îÉêå~ÅÜä®ëëáÖÉåK= aáÉ= bêÇÉ= ãìëë= áå= ÇáÉëÉã= c~ää= ~äë= hìÖÉä= ãçÇÉääáÉêí= ïÉêÇÉåK= cΩê= ÇáÉ=
aáëí~åòÄÉêÉáÅÜÉI= ïÉäÅÜÉ= áå= ÇÉê= i~åÇÉëîÉêãÉëëìåÖ= ~ìÑíêÉíÉåI= ãìëë= ~ìÅÜ= ÇáÉ= ^Äéä~ííìåÖ= ÇÉê= bêÇÉ=
ÄÉêΩÅâëáÅÜíáÖí= ïÉêÇÉåK= pçãáí= ïáêÇ= ÑΩê= i~ÖÉÄÉëíáããìåÖÉå= Éáå= oçí~íáçåëÉääáéëçáÇ= îÉêïÉåÇÉíK= cΩê= ÇáÉ=
e∏ÜÉåÄÉëíáããìåÖ=áå=ÇÉê=i~åÇÉëîÉêãÉëëìåÖ=ÖÉåΩÖí= àÉÇçÅÜ=ÇáÉëÉë=jçÇÉää=åáÅÜíI=ìåÇ=Éë=ãΩëëÉå=~ìÅÜ=ÇáÉ=
ÇìêÅÜ= ìåêÉÖÉäã®ëëáÖÉ=j~ëëÉåîÉêíÉáäìåÖÉå= îÉêìêë~ÅÜíÉå= pí∏êìåÖÉå= ÄÉêΩÅâëáÅÜíáÖí= ïÉêÇÉåK= aáÉë= ÑΩÜêí= ìåë=
òìã=_ÉÖêáÑÑ=ÇÉë=dÉçáÇë=~äë=å~íΩêäáÅÜÉ=_ÉòìÖëÑä®ÅÜÉ=ÑΩê=Öêçëëê®ìãáÖÉ=ÖÉçÇ®íáëÅÜÉ=^êÄÉáíÉåK=pÉáåÉ=cçêã=ïáêÇ=
ÇìêÅÜ=ÇáÉ=j~ëëÉåîÉêíÉáäìåÖ=~å=ÇÉê=bêÇçÄÉêÑä®ÅÜÉ= E_ÉêÖÉ=ìåÇ=q®äÉêF=ìåÇ= áã=bêÇáååÉêå= EaáÅÜíÉìåíÉêëÅÜáÉÇÉF=
ÄÉëíáããíI=~äëç=ÇáÉ=dê~îáí~íáçåëâê®ÑíÉI=ïÉäÅÜÉ=~ìÑ=ÉáåÉå=h∏êéÉê=ïáêâÉå=ìåÇ=ÇìêÅÜ=ÇáÉ=oçí~íáçå=ÇÉê=bêÇÉ=ìã=
áÜêÉ=ÉáÖÉåÉ=^ÅÜëÉ=EwÉåíêáÑìÖ~äâê®ÑíÉFK=

aáÉëÉ= ÄÉáÇÉå= hê®ÑíÉ= ä~ëëÉå= ëáÅÜ= áå= àÉÇÉã= mìåâí= m= ÇìêÅÜ= Ç~ë= mçíÉåíá~ä= tm= ~äë= pìããÉ= ÇÉë=
dê~îáí~íáçåëéçíÉåíá~äë=dm=ìåÇ=ÇÉë=wÉåíêáÑìÖ~äéçíÉåíá~äë=wm=ÄÉëÅÜêÉáÄÉåW=
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d
dmZGW ωΓ =

ãáí= Γ= Z= dê~îáí~íáçåëâçåëí~åíÉ=Z=SKSTP⋅NMJNN=ãPâÖJNëJO=

= Çã= Z= j~ëëÉåÉäÉãÉåí=

= Ç= Z= ê®ìãäáÅÜÉê=^Äëí~åÇ=îçå=Çã=òì=m=

= ω= Z= táåâÉäÖÉëÅÜïáåÇáÖâÉáí=ÇÉê=bêÇêçí~íáçå=Z=TKOVONNR⋅NMJR=ê~Ç=ëJN=EdopUMF=

= ê= Z= ^Äëí~åÇ=îçå=m=òìê=oçí~íáçåë~ÅÜëÉ=

^ääÉ= mìåâíÉ= ãáí= âçåëí~åíÉã= mçíÉåíá~ä= tm= ÄáäÇÉå= cä®ÅÜÉå= áã= o~ìãI= ïÉäÅÜÉ= ~äë= ûèìáéçíÉåíá~äÑä®ÅÜÉå=
ÄÉòÉáÅÜåÉí=ïÉêÇÉåK= báåÉ=ÄÉëçåÇÉêë= ~ìëÖÉòÉáÅÜåÉíÉ=ûèìáéçíÉåíá~äÑä®ÅÜÉ=ÄáäÇÉí= ÇáÉàÉåáÖÉI=ïÉäÅÜÉ=ÇìêÅÜ=ÇáÉ=
êìÜÉåÇÉå=tÉäíãÉÉêÉ=ìåÇ=áÜêÉ=íÜÉçêÉíáëÅÜÉ=cçêíëÉíòìåÖ=ìåíÉê=ÇÉå=hçåíáåÉåíÉå=ÖÉÄáäÇÉí=ïΩêÇÉK=aáÉëÉ=cä®ÅÜÉ=
ïáêÇ=~äë=dÉçáÇ=ÄÉòÉáÅÜåÉí=ìåÇ=ÄáäÇÉí=ÇáÉ=_ÉòìÖëÑä®ÅÜÉ=ÑΩê=ÇáÉ=e∏ÜÉåÄÉëíáããìåÖK=

aÉê=_Éíê~Ö=ÇÉë=mçíÉåíá~äë=~ìÑ=ÇÉã=dÉçáÇ=ÄÉíê®Öí=å~ÅÜ=ÇÉå=cÉëíäÉÖìåÖÉå=ÇÉë=ÜÉìíÉ=îÉêïÉåÇÉíÉå=dopUM=
EdäçÄ~ä=oÉÑÉêÉåÅÉ=póëíÉã=NVUMF=SKOSPSUS⋅NMT=ãOëJOK=a~ë=ãáííäÉêÉ=bêÇÉääáéëçáÇ=ÇÉë=dopUM=áëí=ëç=ÑÉëíÖÉäÉÖíI=
Ç~ëë= Éë= ~å= ëÉáåÉê= lÄÉêÑä®ÅÜÉ= Ç~ëëÉäÄÉ= mçíÉåíá~ä= ~ìÑïÉáëíI= ïáÉ= Ç~ë= dÉçáÇK= wìÇÉã= Ü~í= Éë= ÇáÉ= ÖäÉáÅÜÉ=
táåâÉäÖÉëÅÜïáåÇáÖâÉáíI= dÉë~ãíã~ëëÉ= ìåÇ= ÇÉå= ÖäÉáÅÜÉå= pÅÜïÉêéìåâí= ïáÉ= ë®ãíäáÅÜÉ= ÇìêÅÜ= Ç~ë= dÉçáÇ=
ÄÉÖêÉåòíÉå=j~ëëÉåK=a~ë=mçíÉåíá~ä=tm=áå=ÉáåÉã=mìåâí=m=ä®ëëí=ëáÅÜ=~ìÑíÉáäÉå=áå=ÉáåÉå=kçêã~ä~åíÉáä=rmI=ïÉäÅÜÉê=
îçã=ãáííäÉêÉå=bêÇÉääáéëçáÇ=îÉêìêë~ÅÜí=ïáêÇ=ìåÇ=ÉáåÉå=pí∏ê~åíÉáä=qmI=ïÉäÅÜÉê=ÇìêÅÜ=ÇáÉ=råêÉÖÉäã®ëëáÖâÉáíÉå=
ÇÉê= bêÇÑçêã= îÉêìêë~ÅÜí=ïáêÇK= aÉê= ^Äëí~åÇ= Éåíä~åÖ= ÇÉê= pÅÜïÉêÉÑÉäÇäáåáÉ= òïáëÅÜÉå= ÇÉã=bääáéëçáÇ= ìåÇ= ÇÉã=
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=

pÉáíÉ=R= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

dÉçáÇ=ïáêÇ= ~äë=dÉçáÇìåÇìä~íáçå=ÄÉòÉáÅÜåÉíK=aáÉëÉ= ä®ëëí= ëáÅÜ= ~ääÉêÇáåÖë=åáÅÜí=åìê= ÖÉÖÉåΩÄÉê=ÇÉã=ãáííäÉêÉå=
bêÇÉääáéëçáÇ=~ìëÇêΩÅâÉåI= ëçåÇÉêå=â~åå=~ìÅÜ=ÖÉÖÉåΩÄÉê=ÉáåÉã= äçâ~äÉå=bääáéëçáÇ=ÄÉêÉÅÜåÉí=ïÉêÇÉåI=ïáÉ=Éë=
ΩÄäáÅÜÉêïÉáëÉ=áå=ÉáåÉê=i~åÇÉëîÉêãÉëëìåÖ=îÉêïÉåÇÉí=ïáêÇK=

aáÉ=îÉêëÅÜáÉÇÉåÉå=_ÉÖêáÑÑÉ=ïáÉ=dÉçáÇI=bääáéëçáÇI=ûèìáéçíÉåíá~äÑä®ÅÜÉå=ëçïáÉ=qÉääìêçáÇ=ìåÇ=nì~ëáÖÉçáÇ=ëçääÉå=
~åÜ~åÇ=ÇÉê=ÑçäÖÉåÇÉå=^ÄÄáäÇìåÖ=îÉê~åëÅÜ~ìäáÅÜí=ïÉêÇÉåK=

=

=

^ÄÄK=OKOJNW= mçíÉåíá~ä= ìåÇ= kçêã~äéçíÉåíá~äW= k= Z= dÉçáÇìåÇìä~íáçåI= ζ= Z= e∏ÜÉå~åçã~äáÉI= t= Z=
pÅÜïÉêÉéçíÉåíá~äI= r= Z= kçêã~äéçíÉåíá~äI= ÜÉää= Z= ÉääáéëçáÇáëÅÜÉ= e∏ÜÉI= eçêíÜ= Z= çêíÜçãÉíêáëÅÜÉ=
e∏ÜÉI=eåçêã=Z=kçêã~äÜ∏ÜÉ=

a~ë=mçíÉåíá~ä=tm=ÉáåÉë=mìåâíÉë=m=ÇÉê=bêÇçÄÉêÑä®ÅÜÉ=áëí= áã=^ääÖÉãÉáåÉå=åáÅÜí= áÇÉåíáëÅÜ=ãáí=ÇÉã=ÇìêÅÜ=Ç~ë=
bêÇÉääáéëçáÇ=îÉêìêë~ÅÜíÉ=kçêã~äéçíÉåíá~ä=rm=áã=ëÉäÄÉå=mìåâí=mK=aáÉ=ûèìáéçíÉåíá~äÑä®ÅÜÉ=ÇÉë=bêÇÉääáéëçáÇë=ãáí=
ÇÉãëÉäÄÉå=mçíÉåíá~ä=tm=îÉêä®ìÑí=ÇìêÅÜ=ÉáåÉå=îçå=m=ìåíÉêëÅÜáÉÇäáÅÜÉå=mìåâí=mDK=aÉê=^Äëí~åÇ=îçå=m=òì=mD=
ïáêÇ=~äë=e∏ÜÉå~åçã~äáÉ=ζ=ÄÉòÉáÅÜåÉíK=^ääÉ=mìåâíÉ=mDI=ÑΩê=ïÉäÅÜÉ=ÖáäíI=Ç~ëë=áÜê=kçêã~äéçíÉåíá~ä= áÇÉåíáëÅÜ=ãáí=
ÇÉã=ïáêâäáÅÜÉå=mçíÉåíá~ä=ÉáåÉë=mìåâíÉë=m=~å=ÇÉê=bêÇçÄÉêÑä®ÅÜÉ=áëíI=ÄáäÇÉå=Ç~ë=ëç=ÖÉå~ååíÉ=qÉääìêçáÇK=c~ääë=ïáê=
ÇáÉ=e∏ÜÉå~åçã~äáÉå=ζ= îçã=bääáéëçáÇ=~ìë=~ìÑíê~ÖÉåI= ëç=ÉêÜ~äíÉå=ïáê=~äë=ïÉáíÉêÉ=ïáÅÜíáÖÉ=_ÉòìÖëÑä®ÅÜÉ=Ç~ë=
nì~ëáÖÉçáÇI= ïÉäÅÜÉë= òï~ê= âÉáåÉ= ûèìáéçíÉåíá~äÑä®ÅÜÉ= Ç~êëíÉääíI= ëáÅÜ= ~ÄÉê= îçã= dÉçáÇ= áã= ^ääÖÉãÉáåÉå= ìã=
ïÉåáÖÉê=~äë=RM=Åã=ìåíÉêëÅÜÉáÇÉíK=bë= ä®ëëí=ëáÅÜ= áã=dÉÖÉåë~íò=òìã=dÉçáÇ=~ääÉáå=~ìë=_ÉçÄ~ÅÜíìåÖÉå=~å=ÇÉê=
bêÇçÄÉêÑä®ÅÜÉ=ÄÉëíáããÉåI=çÜåÉ=Ç~ëë=eóéçíÜÉëÉå=ΩÄÉê=ÇáÉ=j~ëëÉåîÉêíÉáäìåÖ= áã=bêÇáååÉêÉå=~åÖÉåçããÉå=
ïÉêÇÉå=ãΩëëÉåK=

aÉê= ^Äëí~åÇ= òïáëÅÜÉå= ÇÉã= mìåâí= m= ~å= ÇÉê= bêÇçÄÉêÑä®ÅÜÉ= ìåÇ= ÇÉã= mìåâí= mM= ~ìÑ= ÇÉã= dÉçáÇ= ïáêÇ= ~äë=
çêíÜçãÉíêáëÅÜÉ=e∏ÜÉ=eçêíÜ= ÄÉòÉáÅÜåÉíK= aÉê= ^Äëí~åÇ= òïáëÅÜÉå= ÇÉã=mìåâí= mD= ~ìÑ= ÇÉã= qÉääìêçáÇ= ìåÇ= ÇÉã=
bääáéëçáÇ= ÉåíëéêáÅÜí= ÇÉê= kçêã~äÜ∏ÜÉ= eåçêã= ìåÇ= áëí= áÇÉåíáëÅÜ= ãáí= ÇÉã= ^Äëí~åÇ= ÇÉë= mìåâíÉë= m= îçã=
nì~ëáÖÉçáÇK= aáÉ= rãêÉÅÜåìåÖ= îçå= çêíÜçãÉíêáëÅÜÉå= e∏ÜÉå= áå= kçêã~äÜ∏ÜÉå= â~åå= ΩÄÉê= ÇáÉ= ÉääáéëçáÇáëÅÜÉå=
e∏ÜÉå= ÜÉää= ÖÉëÅÜÉÜÉåI= ïÉäÅÜÉ= ÇÉå= ^Äëí~åÇ= îçå= m= òìã= bääáéëçáÇ= ÄÉòÉáÅÜåÉåK= wìê= rãêÉÅÜåìåÖ= ÖÉäíÉå=
ÑçäÖÉåÇÉ=ïáÅÜíáÖÉ=_ÉòáÉÜìåÖÉåW=

ÜÉää=Z=eçêíÜ=H=k=Z=eåçêã=H=ζ=

aáÉëÉ= êÉÅÜí= ÉáåÑ~ÅÜÉå= wìë~ããÉåÜ®åÖÉ= ëáåÇ= áå= ^ÄÄK= OKOJN= Ç~êÖÉëíÉääíI= Ççêí= ~ÄÉê= åáÅÜí= ëÉÜê= ÇÉìíäáÅÜ=
ÉêâÉååÄ~êI= Ç~= ÇáÉ= ÉáåòÉäåÉå= dê∏ëëÉå= òìã= qÉáä= Éåíä~åÖ= ÇÉê= pÅÜïÉêÉäáåáÉ= ìåÇ= òìã= qÉáä= Éåíä~åÖ= ÇÉê=
bääáéëçáÇåçêã~äÉå=~ìÑÖÉíê~ÖÉå=ëáåÇK= få=táêâäáÅÜâÉáí=ÄÉíê~ÖÉå=ÇáÉ=Ç~ÇìêÅÜ=îÉêìêë~ÅÜíÉå=i®åÖÉåìåíÉêëÅÜáÉÇÉ=
àÉÇçÅÜ= åìê= ÉáåáÖÉ= jáâêçãÉíÉê= xtáêíÜI= NVVMzI= ï~ë= ÇÉìíäáÅÜ= ìåíÉê= àÉÇÉê= ÑΩê= ìåë= ÉåíëÅÜÉáÇÉåÇÉå=
dê∏ëëÉåçêÇåìåÖ=äáÉÖíK=få=^ÄÄK=OKOJN=áëí=ÉÄÉåÑ~ääë=~åÖÉÇÉìíÉíI=Ç~ëë=ÇáÉ=hçêêÉä~íáçå=òïáëÅÜÉå=qçéçÖê~ÑáÉ=ìåÇ=
nì~ëáÖÉçáÇ=áã=^ääÖÉãÉáåÉå=Öê∏ëëÉê=áëíI=~äë=ÇáÉàÉåáÖÉ=òïáëÅÜÉå=qçéçÖê~ÑáÉ=ìåÇ=dÉçáÇK=a~ê~ìë=ÑçäÖí=~ìÅÜ=ÇÉê=
áã=sÉêÖäÉáÅÜ=òìã=dÉçáÇ=ìåêìÜáÖÉêÉ=sÉêä~ìÑ=ÇÉë=nì~ëáÖÉçáÇëK=



=

= =
=

pÉáíÉ=S= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

OKP aáÉ=^ÄäÉáíìåÖ=ÇÉë=mçíÉåíá~äëI=ÇÉê=pÅÜïÉêÉîÉâíçê=
aáÉ= lêíÜçÖçå~äíê~àÉâíçêáÉå= òì= ÇÉå= ûèìáéçíÉåíá~äÑä®ÅÜÉå= t= ÑçêãÉå= ê®ìãäáÅÜÉ= hìêîÉåI= ïÉäÅÜÉ= ~äë=
pÅÜïÉêÉÑÉäÇäáåáÉå= ÄÉòÉáÅÜåÉí= ïÉêÇÉåK= aáÉëÉ= ëáåÇ= ÖÉâêΩããíI= Ç~= ÇáÉ= ûèìáéçíÉåíá~äÑä®ÅÜÉå= áã= ^ääÖÉãÉáåÉå=
åáÅÜí= é~ê~ääÉä= ëáåÇK= aáÉ= q~åÖÉåíÉå= ~å= ÇáÉëÉ= pÅÜïÉêÉÑÉäÇäáåáÉå= ïÉêÇÉå= ~äë= içíäáåáÉå= ÄÉòÉáÅÜåÉíK= aÉê=
pÅÜïÉêÉîÉâíçê=Ö=áã=mìåâí=mI=ïÉäÅÜÉê=é~ê~ääÉä=òìê=içíäáåáÉ=áëíI=ÉêÖáÄí=ëáÅÜ=~ìë=ÇÉê=^ÄäÉáíìåÖ=îçå=t=áå=oáÅÜíìåÖ=
ÇÉê=ã~ñáã~äÉå=ûåÇÉêìåÖK=^äëç=

)W(gradg = =

aÉê= _Éíê~Ö= ÇÉë= pÅÜïÉêÉîÉâíçêë= ïáêÇ= ~äë= pÅÜïÉêÉ= ÄÉòÉáÅÜåÉí= ìåÇ= ä®ëëí= ëáÅÜ= ãáí= ~ÄëçäìíÉå= dê~îáãÉíÉêå=
ãÉëëÉåK=aÉê=kçêã~äëÅÜïÉêÉîÉâíçê=ÉêÖáÄí=ëáÅÜI= áåÇÉã=áå=ÇÉê=çÄÉåëíÉÜÉåÇÉå=cçêãÉä=åáÅÜí=Ç~ë=mçíÉåíá~ä=tI=
ëçåÇÉêå= Ç~ë= kçêã~äéçíÉåíá~ä= r= ÉáåÖÉëÉíòí= ïáêÇK= aÉê= táåâÉä= òïáëÅÜÉå= kçêã~äëÅÜïÉêÉîÉâíçê= ìåÇ=
pÅÜïÉêÉîÉâíçê= ïáêÇ= ~äë= içí~ÄïÉáÅÜìåÖ= ε= ÄÉòÉáÅÜåÉíK= aáÉëÉ= _ÉÖêáÑÑÉ= ëáåÇ= áå= ÇÉê= ÑçäÖÉåÇÉå= ^ÄÄáäÇìåÖ=
áääìëíêáÉêíK=

=

^ÄÄK=OKPJNW= pÅÜïÉêÉîÉâíçê=ìåÇ=içí~ÄïÉáÅÜìåÖW=εé=Z=lÄÉêÑä®ÅÜÉåäçí~ÄïÉáÅÜìåÖI=εM=Z=içí~ÄïÉáÅÜìåÖ=~ìÑ=
ÇÉã=dÉçáÇI= Öé=Z=lÄÉêÑä®ÅÜÉåëÅÜïÉêÉI=Ökçêã=Z=kçêã~äëÅÜïÉêÉîÉâíçêI= ÖM=Z=pÅÜïÉêÉîÉâíçê=
~ìÑ=ÇÉã=dÉçáÇ=

få= ^ÄÄK= OKPJN= ëáåÇ= ÇáÉ= kçêã~äëÅÜïÉêÉäáåáÉå= ~äë= dÉê~ÇÉå= Ç~êÖÉëíÉääíI= çÄïçÜä= ~ìÅÜ= ÇáÉë= ëíêÉåÖ= ÄÉíê~ÅÜíÉí=
åáÅÜí= ÖáäíK= aÉìíäáÅÜ= òì= ëÉÜÉå= áëí= ÇÉê= báåÑäìëë= ÇÉê=hêΩããìåÖ=ÇÉê=pÅÜïÉêÉÑÉäÇäáåáÉå= ~ìÑ= ÇáÉ= içí~ÄïÉáÅÜìåÖK=
aáÉëÉ=åáããí=Ç~ÇìêÅÜ=áã=mìåâí=m=ìåÇ=ÇÉã=ÉåíëéêÉÅÜÉåÇÉå=cìëëéìåâí=mM=ìåíÉêëÅÜáÉÇäáÅÜÉ=_Éíê®ÖÉ=~åK=aáÉ=
aáÑÑÉêÉåò=òïáëÅÜÉå=εm=ìåÇ=εM=ïáêÇ=~äë=içíâêΩããìåÖ=ÄÉòÉáÅÜåÉí=EçÄïçÜä=ëáÉ=Éáå=táåâÉä=áëíFK=

OKQ _ÉëíáããìåÖ=ÇÉë=mçíÉåíá~äë=~ìë=káîÉääÉãÉåí=ìåÇ=pÅÜïÉêÉãÉëëìåÖÉå=
få= h~éáíÉä= OKP= ïìêÇÉ= ÇÉê= pÅÜïÉêÉîÉâíçê= ~äë= ^ÄäÉáíìåÖ= ÇÉë= mçíÉåíá~äë= ÄÉëÅÜêáÉÄÉåK= få= ÇÉê= éê~âíáëÅÜÉå=
ÖÉçÇ®íáëÅÜÉå= e∏ÜÉåÄÉëíáããìåÖ= áëí= àÉÇçÅÜ= ÇáÉ= ìãÖÉâÉÜêíÉ= _ÉêÉÅÜåìåÖ= ïáÅÜíáÖÉêK= ^ìë= ÖÉãÉëëÉåÉå=
e∏ÜÉåÇáÑÑÉêÉåòÉå=ìåÇ=pÅÜïÉêÉïÉêíÉå=ëçää=ÇáÉ=mçíÉåíá~äÇáÑÑÉêÉåò=∆t=ÄÉëíáããí=ïÉêÇÉåK=aáÉë=ÉêÖáÄí=ëáÅÜ=~ìë=
ÑçäÖÉåÇÉê=cçêãÉäW=

∫ ⋅−= dhgW∆ =

ïçÄÉá=áå=ÇÉê=mê~ñáë=Ç~ë=fåíÉÖê~ä=ÇìêÅÜ=ÉáåÉ=pìããÉ=ΩÄÉê=~ääÉ=ÖÉãÉëëÉåÉå=e∏ÜÉåÇáÑÑÉêÉåòÉå=ÉêëÉíòí=ïÉêÇÉå=
ãìëëK=c~ääë=Ç~ÄÉá=áå=ÉáåÉã=mìåâí=ÖÉëí~êíÉí=ïáêÇI=ïÉäÅÜÉê=~ìÑ=ÇÉã=dÉçáÇ=äáÉÖíI=ÉêÜ®äí=ã~å=ÇáÉ=ëç=ÖÉå~ååíÉå=
ÖÉçéçíÉåíáÉääÉå= hçíÉå= `K= aáÉëÉ= ëáåÇI= áã= dÉÖÉåë~íò= òìã= êÉáåÉå= ÖÉçãÉíêáëÅÜÉå= káîÉääÉãÉåí= çÜåÉ=
_ÉêΩÅâëáÅÜíáÖìåÖ= îçå= pÅÜïÉêÉãÉëëìåÖÉåI= åáÅÜí= ãÉÜê= ~ÄÜ®åÖáÖ= îçã= ÉáåÖÉëÅÜä~ÖÉåÉå= tÉÖ= òïáëÅÜÉå=
pí~êíéìåâí= ìåÇ= wáÉäéìåâíK= aáÉ= ÖÉçéçíÉåíáÉääÉå= hçíÉå= ÇáÉåÉå= áã= cçäÖÉåÇÉå= ~äë=dêìåÇä~ÖÉ= ÑΩê= ~ääÉ= ëíêÉåÖÉå=
e∏ÜÉåëóëíÉãÉI=ëáåÇ=ëÉäÄëí=àÉÇçÅÜ=~ìë=ÑçäÖÉåÇÉå=dêΩåÇÉå=åáÅÜí=~äë=e∏ÜÉåëóëíÉã=ÖÉÉáÖåÉíW=

^äë=mçíÉåíá~äÇáÑÑÉêÉåò=ïÉáëÉå=ëáÉ=åáÅÜí=ÇáÉ=báåÜÉáí= ?jÉíÉê?I=ëçåÇÉêå=ÇáÉ=báåÜÉáí=ãOëJO=~ìÑK=aáÉë=ïáÇÉêëéêáÅÜí=
ÇÉê=dÉïçÜåÜÉáíI=ÉáåÉå=e∏ÜÉåìåíÉêëÅÜáÉÇ=~äë=i®åÖÉåã~ëë=òì=ÄÉíê~ÅÜíÉåK=



=

= =
=

pÉáíÉ=T= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

mçíÉåíá~äÇáÑÑÉêÉåòÉå=ïÉáëÉå= ÖÉÖÉåΩÄÉê=ãÉíêáëÅÜÉå=e∏ÜÉåÇáÑÑÉêÉåòÉå= ÉáåÉå=j~ëëëí~ÄëÑ~âíçê= îçå= Éíï~= VKU=
~ìÑK=aÉëÜ~äÄ=ïáêÇ=ÑΩê=ÇáÉ=éê~âíáëÅÜÉ=^êÄÉáí=ãáí=ÖÉçéçíÉåíáÉääÉå=hçíÉå=ÇáÉ=báåÜÉáí=dmr=îÉêïÉåÇÉíI=ïçÄÉá=ÖáäíW=

N=dmr=EÖÉçéçíÉåíá~ä=ìåáíF=Z=NMãOëJO=

rã=ÇáÉëÉ=ÄÉáÇÉå=k~ÅÜíÉáäÉ= òì= ÉäáãáåáÉêÉåI=ïìêÇÉ=Ç~ë=póëíÉã=ÇÉê=Çóå~ãáëÅÜÉå=e∏ÜÉå=ÖÉëÅÜ~ÑÑÉåK=a~ÄÉá=
ïÉêÇÉå=ÇáÉ=ÖÉçéçíÉåíáÉääÉå=hçíÉå=`=ÇìêÅÜ=ÇáÉ=kçêã~äëÅÜïÉêÉ= áå=ÉáåÉê=_êÉáíÉ=îçå=QRø=ÇáîáÇáÉêí= Eáã=dopUMW=
ÖkçêãEQRøFZVKUMSNVV=ãëJOFK=pçãáí= ÉêÜ~äíÉå=ïáê= Éáå= ëíêÉåÖÉë=e∏ÜÉåëóëíÉãI=ÄÉá=ïÉäÅÜÉã=ÖáäíI= Ç~ëë=mìåâíÉ=
ãáí= ÖäÉáÅÜÉê= e∏ÜÉ= ~ìÑ= ÇÉêëÉäÄÉå= ûèìáéçíÉåíá~äÑä®ÅÜÉ= äáÉÖÉåK= qêçíò= ÇáÉëÉë= sçêíÉáäë= ïáêÇ= Ç~ë= Çóå~ãáëÅÜÉ=
e∏ÜÉåëóëíÉã= áå= ÇÉê= mê~ñáë= ëÉÜê= ëÉäíÉå= ~åÖÉïÉåÇÉíK= bë= Ü~í= å®ãäáÅÜ= ÇÉå=k~ÅÜíÉáäI= Ç~ëë= áå= ÖÉçÖê~ÑáëÅÜÉå=
_êÉáíÉåI=ïÉäÅÜÉ=ëí~êâ=îçå=QRø=~ÄïÉáÅÜÉå=ìåÇ=áå=ÖÉÄáêÖáÖÉå=oÉÖáçåÉå=Éáå=ÖêçëëÉê=j~ëëëí~ÄëÑÉÜäÉê=~ìÑíêáííK=

OKR kçêã~äÜ∏ÜÉå=ìåÇ=çêíÜçãÉíêáëÅÜÉ=e∏ÜÉå=
rã= ÇÉå= k~ÅÜíÉáä= ÇÉê= j~ëëëí~ÄëîÉêòÉêêìåÖ= ÇÉê= Çóå~ãáëÅÜÉå= e∏ÜÉå= òì= ÉäáãáåáÉêÉåI= ÇΩêÑÉå= ÇáÉ=
ÖÉçéçíÉåíáÉääÉå=hçíÉå=`=åáÅÜí=ÇìêÅÜ=ÉáåÉ=hçåëí~åíÉ=ÇáîáÇáÉêí=ïÉêÇÉåI=ëçåÇÉêå=ÇìêÅÜ=ÉáåÉå=pÅÜïÉêÉÄÉíê~ÖI=
ïÉäÅÜÉê=ëçïçÜä=ÇáÉ=ÖÉçÖê~ÑáëÅÜÉ=_êÉáíÉI=~äë=~ìÅÜ=ÇáÉ=pí~íáçåëÜ∏ÜÉ=ÄÉêΩÅâëáÅÜíáÖíK=

fã= c~ää= ÇÉê= kçêã~äÜ∏ÜÉå= ïáêÇ= Ç~òì= ÇáÉ= ãáííäÉêÉ= kçêã~äëÅÜïÉêÉ= òïáëÅÜÉå= ÇÉê= bêÇçÄÉêÑä®ÅÜÉ= ìåÇ= ÇÉã=
nì~ëáÖÉçáÇI=çÇÉê=Éñ~âíÉê=òïáëÅÜÉå=ÇÉã=qÉääìêçáÇ=ìåÇ=ÇÉã=oÉÑÉêÉåòÉääáéëçáÇ=îÉêïÉåÇÉíK=^äëçW=

norm
N g

CH = =

ïçÄÉá=ÇáÉ=ãáííäÉêÉ=kçêã~äëÅÜïÉêÉ=Éåíä~åÖ=ÇÉê=içíäáåáÉ=~ìë=ÇÉê=kçêã~äëÅÜïÉêÉÑçêãÉä=ìåÇ=ÇÉê=cçêãÉä=ÑΩê=ÇáÉ=
cêÉáäìÑíâçêêÉâíìê=ÖÉêÉÅÜåÉí=ïÉêÇÉå=â~ååI=çÜåÉ=Ç~ëë=ÇáÉ=aáÅÜíÉîÉêíÉáäìåÖ= áã=bêÇáååÉêÉå=ÄÉâ~ååí=ëÉáå=ãìëëK=
dÉêÉÅÜåÉí=ïáêÇ=ëáÉ=ãáí=ÇÉê=ÑçäÖÉåÇÉåI=áå=~ÄÖÉï~åÇÉäíÉê=cçêã=~ìë=xeÉáëâ~åÉåI=jçêáíòI=NVSTz=ÉåíåçããÉåÉå=
cçêãÉäI=ïÉäÅÜÉ=ÑΩê=pí~íáçåÉå=ÖáäíI=ïÉäÅÜÉ=åáÅÜí=ëÉÜê=ïÉáí=îçå=ÇÉê=bêÇçÄÉêÑä®ÅÜÉ=ÉåíÑÉêåí=äáÉÖÉåW=
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a
H3sin

a
ba2

g
gg

2
g

gg
8.0

a
ba4.22

a2
Hg

sin
a

ba1

sin1
ga
gb

1

gg 2

äq

äqpol

äq

äqpol
äq

2
2

22

2

äq

pol

äqnorm φ

φ

φ
=

aÉê= ÉêëíÉ= qÉáä= ÉåíëéêáÅÜí= Ç~ÄÉá= ÇÉê= cçêãÉä= ÑΩê= ÇáÉ= kçêã~äëÅÜïÉêÉ= ìåÇ= ÇÉê= òïÉáíÉ= qÉáä= ÇÉê= Ü~äÄÉå=
cêÉáäìÑíâçêêÉâíìêK=

bë=ÖÉäíÉå=Ç~ÄÉá=ÇáÉ=ÑçäÖÉåÇÉå=_ÉòÉáÅÜåìåÖÉå=ìåÇ=tÉêíÉ=ÑΩê=Ç~ë=dopUMW=

= normg = W=ãáííäÉêÉ=kçêã~äëÅÜïÉêÉ=áå=ÇÉê=içíäáåáÉ=

= ~= W=dêçëëÉ=e~äÄ~ÅÜëÉ=ÇÉë=bääáéëçáÇë=Z=SDPTUDNPTKM=ã=

= Ä= W=âäÉáåÉ=e~äÄ~ÅÜëÉ=ÇÉë=bääáéëçáÇë=Z=SDPRSDTROKPNQN=ã=

= Ö®è= W=kçêã~äëÅÜïÉêÉ=~ã=ûèì~íçê=Z=VKTUMPOSTTNR=ãëJO=

= Öéçä= W=kçêã~äëÅÜïÉêÉ=~ã=mçä=Z=VKUPONUSPSUR=ãëJO==

= φ= W=ÉääáéëçáÇáëÅÜÉ=_êÉáíÉ=

= e= W=kçêã~äÜ∏ÜÉ=

få=ÇáÉëÉê=cçêãÉä=íêáíí=ÇáÉ=kçêã~äÜ∏ÜÉ=e=ëÉäÄëí=~äë=m~ê~ãÉíÉê=~ìÑI=çÄïçÜä=ëáÉ=ÉáÖÉåíäáÅÜ=åçÅÜ=ìåÄÉâ~ååí= áëíK=
cΩê= éê~âíáëÅÜÉ= ^åïÉåÇìåÖÉå= ÖÉåΩÖí= àÉÇçÅÜ= ÉáåÉ= k®ÜÉêìåÖI= çÇÉê= ëáÉ= â~åå= ÇìêÅÜ= áíÉê~íáîÉë= sçêÖÉÜÉå=
ÄÉëíáããí=ïÉêÇÉåK=

fã=c~ää=ÇÉê=çêíÜçãÉíêáëÅÜÉå=e∏ÜÉåI=ïç=åáÅÜí=Ç~ë=kçêã~äëÅÜïÉêÉÑÉäÇ=~äë=_ÉòìÖ=îÉêïÉåÇÉí=ïáêÇI=ãΩëëÉå=ÇáÉ=
ÖÉçéçíÉåíáÉääÉå= hçíÉå= ÇìêÅÜ= ÇáÉ= í~íë®ÅÜäáÅÜ= îçêÜ~åÇÉåÉ=ãáííäÉêÉ= pÅÜïÉêÉ= áå= ÇÉê= içíäáåáÉ= ÇáîáÇáÉêí= ïÉêÇÉåK=
^äëçW=

g
C

=Horth =



=

= =
=

pÉáíÉ=U= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

aáÉ=ãáííäÉêÉ=pÅÜïÉêÉ=Éåíä~åÖ=ÇÉê=içíäáåáÉ= áëí=ïÉÇÉê= íÜÉçêÉíáëÅÜ=ÜÉêäÉáíÄ~êI= åçÅÜ= áëí= ëáÉ= òì=ÄÉçÄ~ÅÜíÉåK=páÉ=
ãìëë= ~ìë= ÇÉê= ÄÉçÄ~ÅÜíÉíÉå= pÅÜïÉêÉ= ~å= ÇÉê= lÄÉêÑä®ÅÜÉ= ìåÇ= eóéçíÜÉëÉå= ΩÄÉê= ÇáÉ= j~ëëÉåîÉêíÉáäìåÖ= áã=
bêÇáååÉêÉå=ÖÉëÅÜ®íòí=ïÉêÇÉåK=få=xtáêíÜI=NVVMz=áëí=ÉáåÉ=~ìëÑΩÜêäáÅÜÉ=eÉêäÉáíìåÖ=ÇÉê=ÑçäÖÉåÇÉåI=~ìÅÜ=áå=ÇáÉëÉê=
^êÄÉáí=îÉêïÉåÇÉíÉå=cçêãÉä=ÖÉÖÉÄÉåK=

H
TT

gg
2
1

+g=g
0
M

P
MP

Modelle
P
frei

P
beob

P -
-- =

a~ÄÉá=ÄÉòÉáÅÜåÉå=

= ÖÄÉçÄ= W=ÄÉçÄ~ÅÜíÉíÉ=pÅÜïÉêÉ=áã=mìåâí=m=

= ÖÑêÉá= W=cêÉáäìÑíâçêêÉâíìê=áã=mìåâí=m=

= ÖjçÇÉääÉ=W=táêâìåÖ=ÇÉê=j~ëëÉåãçÇÉääÉ=~ìÑ=ÇÉå=_Éíê~Ö=ÇÉë=pÅÜïÉêÉîÉâíçêë=

= qm= W=táêâìåÖ=ÇÉê=j~ëëÉåãçÇÉääÉ=~ìÑ=Ç~ë=mçíÉåíá~ä=áå=mìåâí=m=

= qM= W=táêâìåÖ=ÇÉê=j~ëëÉåãçÇÉääÉ=~ìÑ=Ç~ë=mçíÉåíá~ä=áå=e∏ÜÉ=kìää=

aáÉëÉ= cçêãÉä= áëí= ëíêÉåÖ= ÖΩäíáÖI= Ñ~ääë= Ç~îçå= ~ìëÖÉÖ~åÖÉå=ïáêÇI= Ç~ëë= ~ääÉ=j~ëëÉåI= ïÉäÅÜÉ= ìåíÉêëÅÜáÉÇäáÅÜÉ=
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cΩê=ÇáÉ=báåÑΩÜêìåÖ=îçå=DÇáêÉâíD=ÄÉçÄ~ÅÜíÉíÉå=dÉçáÇìåÇìä~íáçåÉå=çÇÉê=e∏ÜÉå~åçã~äáÉå=ÄÉå∏íáÖí=ã~å=ëçïçÜä=
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PKP dê~îáãÉíêáëÅÜÉ=jÉíÜçÇÉ=
aáÉ=jÉíÜçÇÉ=ÇÉê=Öê~îáãÉíêáëÅÜÉå=dÉçáÇÄÉëíáããìåÖ=ÖÉÜí=~ìÑ=dK=píçâÉë= ENUQVF=òìêΩÅâK=páÉ= äáÉÑÉêí=~ÄëçäìíÉ=
dÉçáÇìåÇìä~íáçåÉå=áå=ÉáåÉã=ëíêÉåÖ=ÖÉçòÉåíêáëÅÜÉå=póëíÉã=ÇìêÅÜ=fåíÉÖê~íáçå=ÇÉê=pÅÜïÉêÉ~åçã~äáÉå=ΩÄÉê=ÇáÉ=
Ö~åòÉ=bêÇçÄÉêÑä®ÅÜÉK=aáÉëÉ=jÉíÜçÇÉ=ïìêÇÉ=îçå=^K=dÉáÖÉê=xNVVMz=ÑΩê=ÇáÉ=dÉçáÇÄÉëíáããìåÖ=áå=ÇÉê=pÅÜïÉáò=
~åÖÉïÉåÇÉíK= få=ÇÉê= îçêäáÉÖÉåÇÉå=^êÄÉáí= òìã=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU=ïìêÇÉå=ÇáÉ=pÅÜïÉêÉå= àÉÇçÅÜ=åáÅÜí=
ÇáêÉâí=~äë=_ÉçÄ~ÅÜíìåÖÉå=îÉêïÉåÇÉíI=ëçåÇÉêå=ëáÉ=ÇáÉåíÉå=äÉÇáÖäáÅÜ=ÇÉê=oÉÇìâíáçå=ÇÉê=ΩÄêáÖÉå=jÉëëÖê∏ëëÉå=
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bë=ï®êÉ= íÜÉçêÉíáëÅÜ= ~ìÅÜ=ã∏ÖäáÅÜI= ÉáåÉ=dÉçáÇÄÉëíáããìåÖ= ~ääÉáå= ~ìë= ÉáåÉã=j~ëëÉåãçÇÉää= ÇÉë= bêÇáååÉêå=
ÇìêÅÜòìÑΩÜêÉåK=fëí=å®ãäáÅÜ=ÇáÉ=Éñ~âíÉ=j~ëëÉåîÉêíÉáäìåÖ=ÄÉâ~ååíI=ëç=ä~ëëÉå=ëáÅÜ=Ç~ë=bêÇëÅÜïÉêÉÑÉäÇ=ìåÇ=Ç~ë=
dÉçáÇ= çÜåÉ= ïÉáíÉêÉ= jÉëëìåÖÉå= ÇìêÅÜ= ^åïÉåÇìåÖ= ÇÉë= kÉïíçåDëÅÜÉå= dê~îáí~íáçåëÖÉëÉíòÉë= ëíêÉåÖ=
ÄÉêÉÅÜåÉåK= ^ääÉêÇáåÖë= ëáåÇ=ïáê= ÜÉìíÉ= åçÅÜ= ëÉÜê=ïÉáí= Ç~îçå= ÉåíÑÉêåí= Éáå= ëçäÅÜÉë=jçÇÉää= òìê= sÉêÑΩÖìåÖ= òì=
Ü~ÄÉåK= aÉëÜ~äÄ= ïÉêÇÉå= ÇáÉ= j~ëëÉåãçÇÉääÉ= ÜÉìíÉ= åìê= òìê= oÉÇìâíáçå= ÇÉê= ΩÄêáÖÉå= jÉëëìåÖÉå= ~ìÑ=
jÉÉêÉëåáîÉ~ì= ìåÇ= òìê= bäáãáå~íáçå= ÄÉâ~ååíÉê= ^åíÉáäÉ= ÇÉë= pÅÜïÉêÉÑÉäÇÉë= îÉêïÉåÇÉíK= ^ìÑ= ÇÉå= êÉÇìòáÉêíÉå=
_ÉçÄ~ÅÜíìåÖÉå= ïáêÇ= Ç~åå= ÉáåÉ= ëç= ÖÉå~ååíÉ= `çJdÉçáÇJ_ÉëíáããìåÖ= ÇìêÅÜÖÉÑΩÜêíK= a~ë= dÉçáÇ= ìåÇ= Ç~ë=
nì~ëáÖÉçáÇ=ÉêÜ®äí=ã~å=Ç~å~ÅÜI= áåÇÉã=ã~å=ÇáÉ=báåÑäΩëëÉ=ÇÉê= êÉÇìòáÉêíÉå=j~ëëÉå=~ìÑ=Ç~ë=mçíÉåíá~ä=ïáÉÇÉê=
òìã=`çJdÉçáÇ=ÜáåòìÑΩÖíK=aáÉëÉë=sÉêÑ~ÜêÉå=áëí=~äë=oÉãçîÉJoÉëíçêÉJqÉÅÜåáâ=ÄÉâ~ååíK=

PKR hçãÄáå~íáçå=ÇÉê=sÉêÑ~ÜêÉå=
få= ÇÉê= îçêäáÉÖÉåÇÉå= ^êÄÉáí= ïìêÇÉ= ÉáåÉ= hçãÄáå~íáçå= ÇÉê= âä~ëëáëÅÜÉå= jÉíÜçÇÉå= ÇÉê= dÉçáÇÄÉëíáããìåÖ=
~åÖÉïÉåÇÉíK=aáÉ=ÄÉçÄ~ÅÜíÉíÉå=dê∏ëëÉå=Eiçí~ÄïÉáÅÜìåÖÉåI=pÅÜïÉêÉåI=e∏ÜÉå~åçã~äáÉåF=ïÉêÇÉå=òìå®ÅÜëí=
ìã=ÇáÉ=báåÑäΩëëÉ=ÇÉê=ÄÉâ~ååíÉå=j~ëëÉåãçÇÉääÉ= êÉÇìòáÉêíK=a~å~ÅÜ=ïáêÇ=ÉáåÉ=`çJdÉçáÇJ_ÉëíáããìåÖ=ÇìêÅÜ=
fåíÉêéçä~íáçå=ÇÉë=oÉëáÇì~äÑÉäÇÉë=ÇìêÅÜÖÉÑΩÜêíK=a~ë=dÉçáÇ=ÉêÜ®äí=ã~å=Ç~å~ÅÜI=áåÇÉã=ã~å=ÇáÉ=táêâìåÖÉå=ÇÉê=
j~ëëÉåãçÇÉääÉ= ~ìÑ= jÉÉêÉëÜ∏ÜÉ= Üáåòì~ÇÇáÉêíK= a~ë= nì~ëáÖÉçáÇ= ÉêÜ®äí= ã~å= ÇìêÅÜ= ^ÇÇáíáçå= ÇÉê=
j~ëëÉåïáêâìåÖÉå=~ìÑ=e∏ÜÉ=ÇÉê=qçéçÖê~ÑáÉK=

Q aáÉ=îÉêïÉåÇÉíÉå=jÉëëìåÖÉå=

QKN içí~ÄïÉáÅÜìåÖÉå=
eÉìíÉ= îÉêÑΩÖí= ã~å= áã= báåòìÖëÖÉÄáÉí= ÇÉê= ëÅÜïÉáòÉêáëÅÜÉå= i~åÇÉëîÉêãÉëëìåÖ= ΩÄÉê= Éíï~= SOM=
içí~ÄïÉáÅÜìåÖëëí~íáçåÉåI= ïÉäÅÜÉ= ÑΩê= ÉáåÉ= dÉçáÇÄÉëíáããìåÖ= îÉêïÉåÇÉí= ïÉêÇÉå= â∏ååÉåK= aáÉ= ^åò~Üä= ÇÉê=
îÉêÑΩÖÄ~êÉå= içí~ÄïÉáÅÜìåÖëâçãéçåÉåíÉå= Ü~í= ëáÅÜ= ~äëç= ëÉáí= ÇÉê= dÉçáÇÄÉëíáããìåÖ= ÇìêÅÜ= dìêíåÉê= NVTU=
Éíï~=îÉêÇêÉáÑ~ÅÜí=xdìêíåÉêI=NVTUz=EëáÉÜÉ=^ÄÄK=QKNJNFI=ï~ë=Éáå=e~ìéíÖêìåÇ=ÑΩê=ÇáÉ=dÉå~ìáÖâÉáíëëíÉáÖÉêìåÖ=ÇÉê=
åÉìÉå=dÉçáÇÄÉêÉÅÜåìåÖ=áëíK=

t®ÜêÉåÇ= ÉáåáÖÉ= içí~ÄïÉáÅÜìåÖÉå= ÄÉêÉáíë= áã= äÉíòíÉå= g~ÜêÜìåÇÉêí= ÖÉãÉëëÉå= ïìêÇÉåI= ëí~ããÉå= îáÉäÉ= ~ìë=
_ÉçÄ~ÅÜíìåÖÉå=ãáí=ÇÉê=íê~åëéçêí~ÄäÉå=wÉåáíâ~ãÉê~=qwhP=ÇÉë= fåëíáíìíë= ÑΩê=dÉçÇ®ëáÉ=ìåÇ=mÜçíçÖê~ããÉíêáÉ=
EfdmF= ÇÉê= bqe= wΩêáÅÜK= aáÉ= ëéÉòáÉää= ÑΩê= ÇáÉ= dÉçáÇÄÉëíáããìåÖ= ÇìêÅÜÖÉÑΩÜêíÉå=jÉëëìåÖÉå= ÉêÑçäÖíÉå= áå= ÇÉå=
g~ÜêÉå= NVVM= Äáë= NVVS= Ü~ìéíë®ÅÜäáÅÜ= ~ìÑ= mìåâíÉå= ÇÉë= dmpJi~åÇÉëåÉíòÉë= isVRK= fã= dÉÖÉåë~íò= òì= ÇÉê=
dÉçáÇÄÉêÉÅÜåìåÖ=NVVT=âçååíÉå=ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=NVVU=~ìÅÜ=ÇáÉ=jÉëëìåÖÉå=ÉáåÄÉòçÖÉå=ïÉêÇÉåI=ïÉäÅÜÉ=
NVVR=ìåÇ=NVVS=Éåíä~åÖ=ÇÉê=i~åÇÉëÖêÉåòÉ=ìåÇ=áã=dÉÄáÉí=ÇÉë=i~Å=i¨ã~å=ÖÉãÉëëÉå=ïìêÇÉåK=

aáÉ=DÄÉçÄ~ÅÜíÉíÉåD=içí~ÄïÉáÅÜìåÖÉå=ÉêÖÉÄÉå=ëáÅÜ=~ìë=ÇÉå=ìêëéêΩåÖäáÅÜÉå=^ëíêçåçãáëÅÜÉå=hççêÇáå~íÉå=EΦI=
ΛF=ìåÇ=ÇÉå=ÖÉçÇ®íáëÅÜÉå=EÉääáéëçáÇáëÅÜÉåF=hççêÇáå~íÉå=EφI=λF=ÇìêÅÜ=aáÑÑÉêÉåòÄáäÇìåÖW=

kçêÇJpΩÇJhçãéçåÉåíÉ=uáW= φΦξ −= =

tÉëíJlëíJhçãéçåÉåíÉ=bí~W= )cos()( ΦλΛη ⋅−= =



=

= =
=

pÉáíÉ=NN= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

aáÉëÉ= ÉáåÑ~ÅÜÉ= aáÑÑÉêÉåòÄáäÇìåÖ= áëí= ìåíÉê= ÇÉê= _ÉÇáåÖìåÖ= ã∏ÖäáÅÜI= Ç~ëë= Ç~ë= _ÉòìÖëëóëíÉã= ÇÉê=
~ëíêçåçãáëÅÜÉå=jÉëëìåÖÉå=ìåÇ=Ç~ëàÉåáÖÉ=ÇÉê=ÖÉçÇ®íáëÅÜÉå=jÉëëìåÖÉå=~ÅÜëé~ê~ääÉä=ëáåÇK=

^ääÉ=wÉåáíâ~ãÉê~ãÉëëìåÖÉåI=îçå=ïÉäÅÜÉå=ÇáÉ=lêáÖáå~äÇ~íÉå=åçÅÜ=îçêä~ÖÉåI=ïìêÇÉå=áã=sÉêä~ìÑ=ÇÉë=mêçàÉâíÉë=
òìê=dÉçáÇÄÉëíáããìåÖ=åçÅÜ=Éáåã~ä=~ìëÖÉïÉêíÉí=ìåÇ=áå=Ç~ë=~ëíêçåçãáëÅÜÉ=_ÉòìÖëëóëíÉã=ÇÉë=píÉêåâ~í~äçÖë=
chR=íê~åëÑçêãáÉêíK=aáÉëÉë=áëí=áÇÉåíáëÅÜ=áëí=ãáí=ÇÉã=f`op=Efbop=ÅÉäÉëíá~ä=êÉÑÉêÉåÅÉ=ëóëíÉãFK=aáÉ=aáÑÑÉêÉåòÉå=òì=
ÇÉå=ìêëéêΩåÖäáÅÜÉå=^ìëïÉêíìåÖÉå=ï~êÉå= àÉÇçÅÜ= áå=ÇÉê=oÉÖÉä=ëç=ÖÉêáåÖI=Ç~ëë=~ìÅÜ=ÇáÉ=®äíÉêÉå=jÉëëìåÖÉå=
çÜåÉ=qê~åëÑçêã~íáçå=áå=ÇÉê=dÉçáÇÄÉêÉÅÜåìåÖ=îÉêïÉåÇÉí=ïÉêÇÉå=âçååíÉåK=

få=ÇÉê=oÉÖÉä=ïìêÇÉ=ÇáÉ=dÉå~ìáÖâÉáí=ÇÉê=ÖÉãÉëëÉåÉå=içí~ÄïÉáÅÜìåÖÉå=ãáí=MKR?=~åÖÉëÉíòíK=kìê=Ñ~ääë=~ìë=ÇÉå=
lêáÖáå~ä~ìëïÉêíìåÖÉå= ÉáåÉ= ÇÉìíäáÅÜÉ= ^ÄïÉáÅÜìåÖ= ÑÉëíÖÉëíÉääí= ïìêÇÉI= Ü~ÄÉå= ïáê= ÇÉå= tÉêí= ÉåíëéêÉÅÜÉåÇ=
ÖÉ®åÇÉêíK= báåáÖÉ= jÉëëìåÖÉåI= ïÉäÅÜÉ= ëáÅÜ= ~äë= ^ìëêÉáëëÉê= ÉêïáÉëÉåI= ïÉáí= ~ìëëÉêÜ~äÄ= ÇÉë= áåíÉêÉëëáÉêÉåÇÉå=
dÉÄáÉíÉë= äáÉÖÉåI= çÇÉê= ëÉÜê=ÇáÅÜí= òì=ÉáåÉê=ÄÉëëÉêÉå=pí~íáçå= äáÉÖÉåI=ïìêÇÉå= ÑΩê= ÇáÉ=dÉçáÇÄÉëíáããìåÖ=åáÅÜí=
ÄÉêΩÅâëáÅÜíáÖíK= báåÉ= wìë~ããÉåëíÉääìåÖ= ~ääÉê= ÑΩê= ÇáÉ= dÉçáÇÄÉëíáããìåÖ= îÉêÑΩÖÄ~êÉå= içí~ÄïÉáÅÜìåÖëJ
ãÉëëìåÖÉå=áëí=áå=^ÄÄK=QKNJN=Ç~êÖÉëíÉääíK=

klassische Station mit Länge und Breite
klassische Station mit Länge
klassische Station mit Breite
Zenitkamerastation mit TZK3 der ETHZ
Zenitkamerastation mit anderen Zenitkameras
Zenitkamerastationen der ETHZ 1995 - 1996

=

^ÄÄK=QKNJNW= ^ëíêçJÖÉçÇ®íáëÅÜÉ= pí~íáçåÉå= ÇÉê= pÅÜïÉáò= Epí~åÇ= OMMNFK= c~êÄáÖ= Ç~êÖÉëíÉääí= ëáåÇ= ÇáÉ=
píΩíòéìåâíÉ=ÇÉê=dÉçáÇÄÉëíáããìåÖ=NVTU=EdìêíåÉêJdÉçáÇF=

aáÉ=ÄÉçÄ~ÅÜíÉíÉå=içí~ÄïÉáÅÜìåÖÉå=E^ÄÄK=QKNJOFòÉáÖÉå=ÉáåÉå=ëÉÜê=ìåêìÜáÖÉå=sÉêä~ìÑI=ïÉäÅÜÉê=áåëÄÉëçåÇÉêÉ=
ÇìêÅÜ= ÇáÉ= qçéçÖê~ÑáÉ= îÉêìêë~ÅÜí= áëíK= fååÉêÜ~äÄ= îçå= ïÉåáÖÉå= âã= â∏ååÉå= aáÑÑÉêÉåòÉå= îçå= ãÉÜê= ~äë= SM?=
~ìÑíêÉíÉåK=aáÉë=áëí=áåëÄÉëçåÇÉêÉ=áã=qÉëíåÉíò=qìêíã~åå=ÄÉëçåÇÉêë=ÇÉìíäáÅÜI=ïç=ÇáÉ=ãÉáëíÉå=pí~íáçåÉå=~å=ÇÉå=
ÖÉÖÉåΩÄÉêäáÉÖÉåÇÉå=_ÉêÖÑä~åâÉå= ÇÉë=oÜçåÉí~äë= äáÉÖÉåK=aáÉ= ~Äëçäìí= Öê∏ëëíÉå=tÉêíÉ= îçå=ΩÄÉê= QM?= ëáåÇ= áã=
qÉëëáå=ìåÇ=áå=kçêÇáí~äáÉå=~ã=pΩÇê~åÇ=ÇÉê=^äéÉå=ìåÇ=áã=báåÑäìëëÖÉÄáÉí=ÇÉê=fîêÉ~JwçåÉ=òì=ÑáåÇÉåK=fã=jáííÉää~åÇ=
Ç~ÖÉÖÉå=òÉáÖÉå=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=ÉáåÉå=ÄÉÇÉìíÉåÇ=êìÜáÖÉêÉå=sÉêä~ìÑK=



=

= =
=

pÉáíÉ=NO= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

500000 550000 600000 650000 700000 750000 800000
50000

100000

150000
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250000
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10" 20" 30"

=

^ÄÄK=QKNJOW= _ÉçÄ~ÅÜíÉíÉ=içí~ÄïÉáÅÜìåÖÉå=Eáå=_çÖÉåëÉâìåÇÉåF=áã=_ÉòìÖëëóëíÉã=`eNVMP=

QKO pÅÜïÉêÉãÉëëìåÖÉå=
cΩê= ÇáÉ= dÉçáÇÄÉêÉÅÜåìåÖ= NVVU= ïìêÇÉ= îçê= ~ääÉã= ÇÉê= Öê~îáãÉíêáëÅÜÉ= a~íÉåë~íò= ÇÉê= pÅÜïÉêÉâ~êíÉ= ÇÉê=
pÅÜïÉáò=xhäáåÖÉä¨I=läáîáÉêI=NVUMz=ÇÉê=pÅÜïÉáòÉêáëÅÜÉå=dÉçéÜóëáâ~äáëÅÜÉå=hçããáëëáçå=EpdmhF=ãáí=Å~K=OOMM=
mìåâíÉå=îÉêïÉåÇÉíK=bíï~=OSM=pí~íáçåÉå=áå=ÇÉê=pΩÇëÅÜïÉáò=ìåÇ=áå=fí~äáÉå=âçååíÉå=òìÇÉã=~ìë=^êÄÉáíÉå=îçå=
háëëäáåÖ=xNVUOz=ìåÇ=pÅÜïÉåÇÉåÉê=xNVUQz=ΩÄÉêåçããÉå=ïÉêÇÉåK=

aÉë= tÉáíÉêÉå= âçååíÉå= Éíï~= OMDMMM= mìåâíÉ= ÑΩê= ÇÉå= åÉìÉå= pÅÜïÉêÉ~íä~ë= ÇÉê= pÅÜïÉáò= áã= j~ëëëí~Ä=
NWNMMDMMM=áå=ÇÉê=tÉëíëÅÜïÉáò=ìåÇ=áã=jáííÉää~åÇ=ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖÉå=îÉêïÉåÇÉí=ïÉêÇÉåK=aáÉëÉê=a~íÉåë~íò=
ä~Ö= ~ääÉêÇáåÖë= Éêëí= ~ã= båÇÉ= ÇÉë= g~ÜêÉë= OMMN= îçääëí®åÇáÖ= îçê= ìåÇ=ïáêÇ= ÉáåÉ=ïáÅÜíáÖÉ= _~ëáë= ÑΩê= òìâΩåÑíáÖÉ=
råíÉêëìÅÜìåÖÉå=ÇÉë=pÅÜïÉêÉÑÉäÇÉë=ÄáäÇÉåK=

báå=ïÉáíÉêÉê=ïáÅÜíáÖÉê=a~íÉåë~íòI=ïÉäÅÜÉê=åçÅÜ=åáÅÜí= áå=ÇáÉ=dÉçáÇÄÉëíáããìåÖ=NVVU=ÉáåÖÉÑäçëëÉå= áëíI=ÄáäÇÉå=
ÇáÉ= ~ÉêçÖê~îáãÉíêáëÅÜÉå=jÉëëìåÖÉå= xhäáåÖÉä¨= Éí= ~äKI= NVVSzI= ïÉäÅÜÉ= NVVR= ÇìêÅÜÖÉÑΩÜêí= ïìêÇÉåK= få= ÇáÉëÉã=
mêçàÉâí= ïìêÇÉ= ÇáÉ= pÅÜïÉáò= áå= RMMM= jÉíÉêå= e∏ÜÉ= Öê~îáãÉíêáëÅÜ= ãáí= ÉáåÉê= dÉå~ìáÖâÉáí= îçå= Å~K= R= ãÖ~ä=
îÉêãÉëëÉåK= aáÉëÉ= a~íÉå= â∏ååÉå= ~äëç= áåëÄÉëçåÇÉêÉ= òìê= pÅÜ®íòìåÖ= îçå= sÉêíáâ~äÖê~ÇáÉåíÉå= ìåÇ= òìê=
råíÉêëìÅÜìåÖ=îçå=ÇêÉáÇáãÉåëáçå~äÉå=hçääçâ~íáçåë~åë®íòÉå=îÉêïÉåÇÉí=ïÉêÇÉåK=

aáÉ=jÉëëìåÖÉå=ÇÉë=åÉìÉå=pÅÜïÉêÉÖêìåÇåÉíòÉë=x^êåÉíI=häáåÖÉä¨I=NVVSzI=ÇÉëëÉå=pí~íáçåÉå=òìã=ÖêçëëÉå=qÉáä=
áÇÉåíáëÅÜ= ãáí= ÇÉåàÉåáÖÉå= ÇÉë= ëÅÜïÉáòÉêáëÅÜÉå= dmpJ_~ëáëåÉíòÉë= isVR= ëáåÇI= ìåÇ= ÇáÉ= jÉëëìåÖÉåI= ïÉäÅÜÉ=
Éåíä~åÖ= ÇÉê= iáåáÉå= ÇÉë= pÅÜïÉáòÉêáëÅÜÉå= i~åÇÉëåáîÉääÉãÉåíë= ÇìêÅÜÖÉÑΩÜêí= ïìêÇÉåI= âçååíÉå= åçÅÜ= åáÅÜí=
îçääëí®åÇáÖ= áåíÉÖêáÉêí= ïÉêÇÉåI= ëáÉ= ÇáÉåíÉå= àÉÇçÅÜ= ÇÉê= _ÉêÉÅÜåìåÖ= îçå= çêíÜçãÉíêáëÅÜÉå=e∏ÜÉå= ÑΩê= iekVRK=
pçãáí= ëáåÇ= ÇáÉëÉ= jÉëëìåÖÉå= áåÇáêÉâí= áå= ÇáÉ= dÉçáÇÄÉëíáããìåÖ= ~ìÑ= ÇÉå= dmpLkáîÉääÉãÉåíëJpí~íáçåÉå=
ÉáåÖÉÑäçëëÉåK=

QKP dmpJpí~íáçåÉå=ãáí=åáîÉääáÉêíÉê=e∏ÜÉ=
a~ë=ëÅÜïÉáòÉêáëÅÜÉ=dmpJdêìåÇåÉíò=isVR=E^ÄÄK=QKPJNFI=ïÉäÅÜÉë=áå=ÇÉå=g~ÜêÉå=NVUV=Äáë=NVVQ=Éí~ÄäáÉêí=ìåÇ=
Ç~ë= ÉêëíÉ= j~ä= îÉêãÉëëÉå= ïìêÇÉI= ëíÉääí= åÉÄÉå= ëÉáåÉê= e~ìéí~ìÑÖ~ÄÉ= ~äë= oÉÑÉêÉåòëóëíÉã= ÇÉê= åÉìÉå=
i~åÇÉëîÉêãÉëëìåÖI= ~ìÅÜ= ÉáåÉ= ïáÅÜíáÖÉ= píΩíòÉ= ÑΩê= ÉáåÉ= dÉçáÇÄÉëíáããìåÖ= ~ìë= dmpJjÉëëìåÖÉå= áå=
hçãÄáå~íáçå= ãáí= káîÉääÉãÉåíÇ~íÉå= Ç~êK= aáÉ= e~ìéíJ= ìåÇ= sÉêÇáÅÜíìåÖëéìåâíÉ= ëáåÇ= íÉáäïÉáëÉ= ÇìêÅÜ= äçâ~äÉ=
káîÉääÉãÉåíë=ÇáêÉâí=~å=Ç~ë=pÅÜïÉáòÉêáëÅÜÉ=i~åÇÉëåáîÉääÉãÉåí=~åÖÉëÅÜäçëëÉå=ïçêÇÉåK=^åÇÉêÉ=mìåâíÉ=ëáåÇ=



=

= =
=

pÉáíÉ=NP= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

ÇìêÅÜ= âìêòÉ= _~ëáëäáåáÉå= ãáííÉäë= dmp= ~å= å~ÜÉ= äáÉÖÉåÇÉ= káîÉääÉãÉåíJmìåâíÉ= ~åÖÉëÅÜäçëëÉåK= cΩê= ÇáÉ=
dÉçáÇÄÉëíáããìåÖ=NVVU=âçååíÉå=ëçãáí=Éíï~=UM=mìåâíÉ=îÉêïÉåÇÉí=ïÉêÇÉåK=pÉáíÜÉê=ëáåÇ=îçê=~ääÉã=ïÉáíÉêÉ=
sÉêÇáÅÜíìåÖëéìåâíÉ= ìåÇ= pí~íáçåÉå= ÇÉë= dmpJmÉêã~åÉåíåÉíòÉë= ^dkbp= ~åë= i~åÇÉëåáîÉääÉãÉåí=
~åÖÉëÅÜäçëëÉå= ïçêÇÉåI= ïçãáí= ÜÉìíÉ= Å~K= NOM= dmpLkáîÉääãÉåíJpí~íáçåÉå= îçêäáÉÖÉåI= ïÉäÅÜÉ= ÑΩê= ÉáåÉ= åÉìÉ=
dÉçáÇÄÉëíáããìåÖ=îÉêïÉåÇÉí=ïÉêÇÉå=â∏ååíÉåK=

báåÉ= báåëÅÜê®åâìåÖ= ÇÉê= ^åò~Üä= píΩíòéìåâíÉ= ÑΩê= `edblVU= ÉêÖ~Ä= ëáÅÜ= ÇìêÅÜ= ÇÉå= Ç~ã~äáÖÉå= pí~åÇ= ÇÉê=
^ìëïÉêíìåÖ=îçå=iekVR=EîÉêïÉåÇÉí=ïìêÇÉ=ÇáÉ=_ÉêÉÅÜåìåÖ=îçå=^K=pÅÜä~ííÉê=îçã=VK=gìäá=NVVUFK=bë=ïìêÇÉå=
åìê=ëçäÅÜÉ=pí~íáçåÉå=îÉêïÉåÇÉíI=ïÉäÅÜÉ=áå=ÇÉê=k®ÜÉ=EÄáë=òì=NM=âã=ìåÇ=e∏ÜÉåÇáÑÑÉêÉåò=Y=PMM=jÉíÉêF=ÉáåÉë=
ÇÉê= áå=ÇÉê=iekVRJ^ìëÖäÉáÅÜìåÖ=îÉêïÉåÇÉíÉå=mìåâíÉë=ä~ÖÉåK=pçãáí=îÉêÄäáÉÄÉå=ìåë=ÑΩê=ÇáÉ=i∏ëìåÖ=NVVT=TS=
mìåâíÉI= ïÉäÅÜÉ= ÑΩê= ÇáÉ= dÉçáÇÄÉëíáããìåÖ= îÉêïÉåÇÉí= ïÉêÇÉå= âçååíÉåK= sçå= ÇáÉëÉå= TS= mìåâíÉå= ïìêÇÉå=
àÉÇçÅÜ=ëé®íÉê=åçÅÜ=O=mìåâíÉ=~ìë=ÇÉå=_ÉêÉÅÜåìåÖÉå=ÉäáãáåáÉêíI=Ç~=ëáÉ=ëÉÜê=ÖêçëëÉ=sÉêÄÉëëÉêìåÖÉå=E[NM=ÅãF=
ÉêÜáÉäíÉåK=

aáÉ=ÉääáéëçáÇáëÅÜÉå=e∏ÜÉå=ÇÉê=mìåâíÉ=ëí~ããÉå=~ìë=ÇÉê=dÉë~ãí~ìëÖäÉáÅÜìåÖ=îçå=isVR=~ìë=ÇÉã=g~ÜêÉ=NVVR=
îçå= ^K= táÖÉíK= aáÉ= ^ìëïÉêíìåÖ= ÇÉê= kÉìãÉëëìåÖ= îçå= isVR= E`eqocVUF= âçååíÉ= ÑΩê= ÇáÉ= dÉçáÇÄÉëíáããìåÖ=
NVVU=åáÅÜí=ãÉÜê=ÄÉêΩÅâëáÅÜíáÖí=ïÉêÇÉåK=

aáÉ= mçíÉåíá~äÉ= ÇÉê= dmpJmìåâíÉ= ~ìë= ÇÉê= ^ìëïÉêíìåÖ= îçå= iekVR= ïìêÇÉå= ãáí= ÇÉå= ÄÉâ~ååíÉå= cçêãÉäå= áå=
kçêã~äÜ∏ÜÉå= ìãÖÉêÉÅÜåÉíK= aìêÅÜ= aáÑÑÉêÉåòÄáäÇìåÖ= òïáëÅÜÉå= ÉääáéëçáÇáëÅÜÉå= e∏ÜÉå= ìåÇ= kçêã~äÜ∏ÜÉå=
ÉêÜ~äíÉå=ïáê=ÇáÉ=e∏ÜÉå~åçã~äáÉå=ζI=ïÉäÅÜÉ=~äë=_ÉçÄ~ÅÜíìåÖÉå=áå=ÇáÉ=dÉçáÇÄÉëíáããìåÖ=ÉáåÑäáÉëëÉåK=

_ÉãÉêâìåÖW= aáÉ= _ÉêÉÅÜåìåÖÉå= ïìêÇÉå= åáÅÜí= ãáí= çêíÜçãÉíêáëÅÜÉå= e∏ÜÉåI= ëçåÇÉêå= ãáí= kçêã~äÜ∏ÜÉå=
ÇìêÅÜÖÉÑΩÜêíI= Ç~ãáí= ÇáÉ= oÉÇìâíáçå= ÇÉê= _ÉçÄ~ÅÜíìåÖÉå= ~å~äçÖ= òì= ÇÉå= içí~ÄïÉáÅÜìåÖÉå= ÇìêÅÜÖÉÑΩÜêí=
ïÉêÇÉå= âçååíÉK= qÉëíÄÉêÉÅÜåìåÖÉå= Ü~ÄÉå= àÉÇçÅÜ= ÖÉòÉáÖíI= Ç~ëë= ÇáÉ= t~Üä= ÇÉë= e∏ÜÉåëóëíÉãë= çÜåÉ=
_ÉÇÉìíìåÖ=~ìÑ=ÇáÉ=_ÉëíáããìåÖ=ÇÉë=dÉçáÇë=áëíI=ëçä~åÖÉ=ÄÉá=~ääÉå=_ÉêÉÅÜåìåÖÉå=ÇáÉ=ÖäÉáÅÜÉå=j~ëëÉåãçÇÉääÉ=
ìåÇ=ÇáÉ=ÖäÉáÅÜÉå=lÄÉêÑä®ÅÜÉåëÅÜïÉêÉå=îÉêïÉåÇÉí=ïÉêÇÉåK=

Permanentsationen

Hauptpunkte

Verdichtungspunkte

aufgehobene Punkte

Anschlusspunkte Ausland

Anschlusspunkte Triangulation

Anschlusspunkte Nivellement

Spezialpunkte

nivellierte Punkte
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^ÄÄK=QKPJNW= dmpJkÉíò= isVR= ãáí= ^åëÅÜäìëëéìåâíÉå= ~åë= i~åÇÉëåáîÉääÉãÉåí= EÜçêáòçåí~äÉ= nì~Çê~íÉW=
píΩíòéìåâíÉ=áå=`edblVUI=ëÅÜê®Ö=ÖÉëíÉääíÉ=nì~Çê~íÉW=âÉáåÉ=píΩíòéìåâíÉ=áå=`edblVUF=
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pÉáíÉ=NQ= =
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a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

R aáÉ=îÉêïÉåÇÉíÉå=j~ëëÉåãçÇÉääÉ=

RKN a~ë=ÇáÖáí~äÉ=e∏ÜÉåãçÇÉää=
^ìëÖ~åÖëãçÇÉää= ÑΩê= Ç~ë= áå= ÇÉê=dÉçáÇÄÉëíáããìåÖ= îÉêïÉåÇÉíÉ= ÇáÖáí~äÉ= e∏ÜÉåãçÇÉää= ï~ê= Ç~ë= aejOR=ãáí=
pí~åÇ= îçã= aÉòÉãÄÉê= NVVT= E~ääÉ= h~êíÉå= NWORDMMM= ìåÇ= h~êíÉå= NWRMDMMM= áå= cê~åâêÉáÅÜI= aÉìíëÅÜä~åÇ= ìåÇ=
£ëíÉêêÉáÅÜF= ãáí= ÉáåÉê= ^ìÑä∏ëìåÖ= îçå= OR= jÉíÉêåK= få= dÉÄáÉíÉå= ~ìëëÉêÜ~äÄ= ÇÉë= ÇìêÅÜ= aejOR= ~ÄÖÉÇÉÅâíÉå=
mÉêáãÉíÉêë=ïìêÇÉå=ÇáÉ=aqbaNJa~íÉå=EaáÖáí~ä=qÉêê~áå=bäÉî~íáçå=a~í~I=iÉîÉä=NF=ÇÉê=rKpK=k~íáçå~ä=fã~ÖáåÖ=~åÇ=
j~ééáåÖ=^ÖÉåÅó=Ekfj^F=îÉêïÉåÇÉí=ìã=Ç~ë=dÉä®åÇÉãçÇÉää=áå=ÉáåÉã=rãâêÉáë=îçå=Å~K=TM=âã=ìã=Ç~ë=dÉÄáÉí=
ÇÉê= pÅÜïÉáò= òì= îÉêîçääëí®åÇáÖÉåK= aáÉ= aqbaNJa~íÉå= ëáåÇ= áã=lêáÖáå~ä= áå= ÉáåÉê= ^ìÑä∏ëìåÖ= îçå= P?=ã~ä= P?= áã=
tdpUQ= ÉêÜ®äíäáÅÜK= cΩê= ìåëÉêÉ= wïÉÅâÉ= ïìêÇÉå= ëáÉ= ãáí= ÉáåÉê= ^ìÑä∏ëìåÖ= îçå= RM= ã~ä= RM= jÉíÉê= áåë=
pÅÜïÉáòÉêáëÅÜÉ=mêçàÉâíáçåëëóëíÉã=íê~åëÑçêãáÉêíK=

rã=péÉáÅÜÉêéä~íò=ìåÇ=oÉÅÜÉåòÉáí=òì=ëé~êÉå=ãìëëíÉ=Ç~ë=j~íêáñãçÇÉää=ÇÉë=aejOR= áå=ÖÉÉáÖåÉíÉê=tÉáëÉ= áå=
ÉáåÉã= Äáå®êÉå= cçêã~í= ~ÄÖÉëéÉáÅÜÉêí= ïÉêÇÉåK= a~ÄÉá= ïìêÇÉ= àÉÇÉë= h~êíÉåÄä~íí= áå= èì~Çê~íáëÅÜÉ= _ä∏ÅâÉ= îçå=
àÉïÉáäë=RMM=jÉíÉêå=h~åíÉåä®åÖÉ=~ìÑÖÉíÉáäíK=

bë=áëí=~ÄÉê=~ìÅÜ=ëçI=Ç~ëë=Éë=îáÉä=òì=~ìÑï®åÇáÖ=ï®êÉI=ÇáÉ=táêâìåÖ=ÇÉë=ÖÉë~ãíÉå=dÉä®åÇÉãçÇÉääë=ãáí=ÇáÉëÉê=
ÜçÜÉå=^ìÑä∏ëìåÖ=îçå=OR=jÉíÉêå=òì=ÄÉêÉÅÜåÉåK=aÉëÜ~äÄ=ïìêÇÉå=~ìë=ÇÉã=aejOR=~ÄÖÉäÉáíÉíÉ=jçÇÉääÉ=ãáí=
ÉáåÉê=^ìÑä∏ëìåÖ=îçå=RM=ãI=RMM=ã=ìåÇ=NM=âã=ãáí=ãáííäÉêÉå=e∏ÜÉå=ÇÉë=ÉåíëéêÉÅÜÉåÇÉå=dÉÄáÉíÉë=ÖÉÄáäÇÉíK=gÉ=
å~ÅÜ=båíÑÉêåìåÖ=ÇÉê=j~ëëÉå=â~åå=ëçãáí=ãáí=ÉáåÉã=Öê∏ÄÉêÉå=jçÇÉää=ÖÉ~êÄÉáíÉí=ïÉêÇÉåI=ï~ë=ÇáÉ=oÉÅÜÉåòÉáí=
ÉêÜÉÄäáÅÜ=êÉÇìòáÉêí=~ÄÉê=~ìÅÜ=ÉáåÉå=âäÉáåÉå=dÉå~ìáÖâÉáíëîÉêäìëí=îÉêìêë~ÅÜíK=

a~ë= aejOR= ìåÇ= ÇáÉ= Ç~ê~ìë= ~ÄÖÉäÉáíÉíÉå= jçÇÉääÉ= äáÉÖÉå= áã= mêçàÉâíáçåëëóëíÉã= ÇÉê= pÅÜïÉáòÉêáëÅÜÉå=
i~åÇÉëîÉêãÉëëìåÖ= îçêK= aáÉë= Ü~í= ÇÉå= k~ÅÜíÉáäI= Ç~ëë= ÑΩê= ïÉáí= ÉåíÑÉêåíÉ= j~ëëÉå= mêçàÉâíáçåëîÉêòÉêêìåÖÉå=
~ìÑíêÉíÉåK=aáÉ=^ìëïáêâìåÖÉå=~ìÑ=Ç~ë=pÅÜïÉêÉÑÉäÇ=ëáåÇ=~ÄÉê=áååÉêÜ~äÄ=ÇÉê=pÅÜïÉáò=îÉêå~ÅÜä®ëëáÖÄ~êK=

få= ÇÉê= îÉêïÉåÇÉíÉå= sÉêëáçå= ÇÉë= aejOR= áëí= ÇáÉ= lÄÉêÑä®ÅÜÉ= ÇÉê= pÉÉå= ÇáÖáí~äáëáÉêíK= aÉê= ÉÄÉåÑ~ääë= ÄÉå∏íáÖíÉ=
pÉÉÄçÇÉå=ãìëëíÉ=ÇÉëÜ~äÄ=òìë®íòäáÅÜ=áå=ÉáåÉã=ïÉáíÉêÉå=jçÇÉää=ÄÉêÉÅÜåÉí=ïÉêÇÉåK=

pÉáí= NVVU= ïìêÇÉ= Ç~ë= aejOR= ÇìêÅÜ= Ç~ë= _ìåÇÉë~ãí= ÑΩê= i~åÇÉëíçéçÖê~éÜáÉ= ïÉáíÉê= îÉêÄÉëëÉêí= EÄÉëëÉêÉ=
fåíÉêéçä~íáçåë~äÖçêáíÜãÉåI= _êìÅÜâ~åíÉåFK= cΩê= ÇáÉ= dÉçáÇÄÉëíáããìåÖ= áëí= Éë= àÉÇçÅÜ= ëíêÉåÖ= ÖÉåçããÉå= åáÅÜí=
òìä®ëëáÖ= ÇáÉëÉ= åÉìÉå= jçÇÉääÉ= ÉáåòìÑΩÜêÉåI= ~ìëëÉê= ïÉåå= ~ääÉ= ÉáåòÉäåÉå= _ÉêÉÅÜåìåÖëëÅÜêáííÉ= EoÉÇìâíáçåI=
hçääçâ~íáçåI=qêÉåÇÄÉëíáããìåÖF=ÉÄÉåÑ~ääë=åÉì=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=

RKO báåÑΩÜêìåÖ=ÉáåÉë=aáÅÜíÉãçÇÉääë=ÑΩê=ÇáÉ=qçéçÖê~ÑáÉ=
a~ë= ÇáÖáí~äÉ= e∏ÜÉåãçÇÉää= ÉåíÜ®äí= åìê= ^ìëë~ÖÉå= ΩÄÉê= ÇáÉ= ÖÉçãÉíêáëÅÜÉ= sÉêíÉáäìåÖ= ÇÉê= j~ëëÉåK= §ÄÉê= ÇáÉ=
aáÅÜíÉîÉêíÉáäìåÖ= â~åå= åáÅÜíë= ~ìëÖÉë~Öí= ïÉêÇÉåK= lÜåÉ= ïÉáíÉêÉ= fåÑçêã~íáçåÉå= â∏ååÉå= ïáê= ÇÉãå~ÅÜ=
ëí~åÇ~êÇã®ëëáÖ=åìê=ãáí=ÉáåÉê=âçåëí~åíÉå=aáÅÜíÉ=Eåçêã~äÉêïÉáëÉ=OKST=ÖLÅãPF=~êÄÉáíÉåK=

aáÅÜíÉ~åçã~äáÉå= â∏ååÉå= ïáê= ÄÉêΩÅâëáÅÜíáÖÉåI= áåÇÉã= ïáê= ëÉé~ê~íÉI= îçå= ÇÉê= qçéçÖê~ÑáÉ= ÖÉíêÉååíÉ= jçÇÉääÉ=
ÉáåÑΩÜêÉåK=aáÉë=áëí=ΩÄÉê~ää=Ççêí=ëáååîçääI=ïç=Öêçëëê®ìãáÖÉI=åáÅÜí=Äáë=~å=ÇáÉ=bêÇçÄÉêÑä®ÅÜÉ=êÉáÅÜÉåÇÉ=j~ëëÉå=
~ìÑíêÉíÉåK= ^äë= _ÉáëéáÉä= ÑΩê= Éáå= ëçäÅÜÉë= jçÇÉää= ëÉá= ÜáÉê= ÇáÉ= hêìëíÉåJj~åíÉäJdêÉåòÉ= EjçÜçF= Éêï®ÜåíK= tÉåå=
àÉÇçÅÜ= ÉáåÉ= pí∏êòçåÉ= Äáë= ~å= ÇáÉ= bêÇçÄÉêÑä®ÅÜÉ= êÉáÅÜí= EòK_K= fîêÉ~Jh∏êéÉêFI= ëç= ãìëë= ëáÉ= ãáí= ÇÉã=
qçéçÖê~ÑáÉãçÇÉää=ÉáåÉ=ÖÉãÉáåë~ãÉ=_ÉêΩÜêìåÖëÑä®ÅÜÉ=ÄáäÇÉåK=få=ÉáåÉã=ëçäÅÜÉå=c~ää=áëí=Éë=åáÅÜí=ëáååîçääI=ÇáÉëÉ=
cä®ÅÜÉ=ÇçééÉäí=~ÄòìëéÉáÅÜÉêåK=få=ÇÉê=îçêäáÉÖÉåÇÉå=^êÄÉáí=ïìêÇÉå=ÇÉëÜ~äÄ=ÇáÉ=çÄÉêÑä®ÅÜÉåå~ÜÉå=^åíÉáäÉ=ãáí=
ÇÉã=qçéçÖê~ÑáÉãçÇÉää=îÉêâåΩéÑí=ìåÇ=åìê=ÇáÉ=íáÉÑÉêÉå=^åíÉáäÉ=áå=ÉáåÉã=ÖÉëçåÇÉêíÉå=jçÇÉää=ÄÉÜ~åÇÉäíK=

cΩê= ÇáÉ= çÄÉêÑä®ÅÜÉåå~ÜÉå= aáÅÜíÉ~åçã~äáÉå= ïìêÇÉ= åìå= Éáå= OJÇáãÉåëáçå~äÉê= ^åë~íò= òì= ÇÉêÉå=
_ÉêΩÅâëáÅÜíáÖìåÖ= ÖÉï®ÜäíK= táê= ÑçêãÉå= ÖÉëÅÜäçëëÉåÉ= mçäóÖçåÉ= ìåÇ= êÉÅÜåÉå= ÇÉå= báåÑäìëë= ÇÉê= qçéçÖê~ÑáÉ=
áååÉêÜ~äÄ= ÉáåÉë= ëçäÅÜÉå= mçäóÖçåë= ãáí= ÉáåÉê= ~åÇÉêÉå= ~äë= ÇÉê= pí~åÇ~êÇÇáÅÜíÉK= fã= jçãÉåí= ëáåÇ= áå= ÇÉê=
^ìëïÉêíÉëçÑíï~êÉ=ÇêÉá=îÉêëÅÜáÉÇÉåÉ=^êíÉå=îçå=ëçäÅÜÉå=mçäóÖçåÉå=ÇÉÑáåáÉêíK=

qóé= N= ïáêÇ= îÉêïÉåÇÉíI= ìã= ÇáÉ= t~ëëÉêã~ëëÉå= ÇÉê= pÉÉå= òì= ÄÉêÉÅÜåÉåK= pçäÅÜÉ= mçäóÖçåÉ= ïÉêÇÉå= ÇìêÅÜ=
pÉÉâçåíìêÉå= ÖÉÄáäÇÉí= ìåÇ= ÄÉå∏íáÖÉå= ~äë= òìë®íòäáÅÜÉ= fåÑçêã~íáçå= ÇáÉ= e∏ÜÉ= ÇÉë= pÉÉëéáÉÖÉäëK= báåÉ=
sçê~ìëëÉíòìåÖ= áëíI= Ç~ëë= ÇÉê= pÉÉìåíÉêÖêìåÇ= áã= ÇáÖáí~äÉå=dÉä®åÇÉãçÇÉää= ÉåíÜ~äíÉå= áëíK= aáÉë= áëí= áã=jçãÉåí=
àÉÇçÅÜ= åçÅÜ= åáÅÜí= ÇÉê= c~ääK= aÉëÜ~äÄ= ïìêÇÉå= ëçäÅÜÉ= mçäóÖçåÉ= áå= ÇÉå= ^êÄÉáíÉå= ÑΩê= `edblVU= åçÅÜ= åáÅÜí=
îÉêïÉåÇÉíK=

qóé=O=áëí=ÇìêÅÜ=ÉáåÉ=âçåëí~åíÉ=aáÅâÉ=ÉáåÉê=píêìâíìê=ãáí=~åçã~äÉê=aáÅÜíÉ=ÅÜ~ê~âíÉêáëáÉêíK=qóé=O=ïìêÇÉ=áå=ÇáÉëÉê=
^êÄÉáí= åìê= òìê= _ÉêÉÅÜåìåÖ= ÇÉê=táêâìåÖ= îçå= däÉíëÅÜÉêå= îÉêïÉåÇÉíK= báåÉ= ïÉáíÉêÉ= ^åïÉåÇìåÖëã∏ÖäáÅÜâÉáí=
ÄÉëíÉÜí=áå=ÇÉê=jçÇÉääáÉêìåÖ=îçå=pÉÇáãÉåíÉåK=
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=

pÉáíÉ=NR= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

báå=mçäóÖçå=îçã=qóé=P=áëí=Ç~ÇìêÅÜ=ÖÉâÉååòÉáÅÜåÉíI=Ç~ëë=ãáí=áÜã=ÉáåÉ=aáÅÜíÉ~åçã~äáÉ=Äáë=~ìÑ=ÉáåÉ=âçåëí~åíÉ=
jÉÉêÉëÜ∏ÜÉ=ãçÇÉääáÉêí=ïáêÇK=páÉ=â~ãÉå=áå=ÇÉå=^êÄÉáíÉå=ÑΩê=`edblVU=áå=ÇÉê=jçÇÉääáÉêìåÖ=ÇÉë=fîêÉ~Jh∏êéÉêë=
ìåÇ=ÇÉê=mçJpÉÇáãÉåíÉ=òìê=^åïÉåÇìåÖK=_Éá=ÇáÉëÉå=jçÇÉääÉå=ïìêÇÉ=åìê=ÇÉê=íáÉÑ=ÖÉäÉÖÉåÉ=qÉáä= áå=ëÉé~ê~íÉå=
jçÇÉääÉå=ÉêÑ~ëëíI=ï®ÜêÉåÇ=ÇáÉ=táêâìåÖ=ÇÉë=çÄÉêÑä®ÅÜÉåå~ÜÉå=qÉáäë=ÇìêÅÜ=mçäóÖçåÉ=ÄÉêÉÅÜåÉí=ïáêÇK=

aáÉ= mçäóÖçåÉ= ÇÉë= qóéë= O= ìåÇ= P= ïÉêÇÉå= ÇìêÅÜ= îÉêíáâ~äÉ= iáåáÉå= ÄÉÖêÉåòíK= aáÉë= áëí= ÑΩê= ÉáåÉ= áå= ÇÉê= k~íìê=
îçêâçããÉåÇÉ=ÖÉçäçÖáëÅÜÉ=píêìâíìê= å~íΩêäáÅÜ= ÉáåÉ= ëÉÜê= ëÅÜäÉÅÜíÉ=^åå~ÜãÉK= wìã= àÉíòáÖÉå=wÉáíéìåâí= áëí= Éë=
àÉÇçÅÜ=Ç~ë=ÉáåòáÖÉ=jçÇÉääI=ïÉäÅÜÉë=çÜåÉ=ëÉÜê=ÖêçëëÉå=òìë®íòäáÅÜÉå=^ìÑï~åÇ=òìê=sÉêÑΩÖìåÖ=ÖÉëíÉääí=ïÉêÇÉå=
â~ååK=

RKP tÉáíÉêÉ=j~ëëÉåãçÇÉääÉ=
táÉ= áå=h~éáíÉä= RKO= ÄÉêÉáíë= Éêï®ÜåíI= â∏ååÉå=åáÅÜí= ~ääÉ= ÖÉçäçÖáëÅÜÉå=píêìâíìêÉåI=ïÉäÅÜÉ=ÉáåÉå=ïÉëÉåíäáÅÜÉå=
báåÑäìëë= ~ìÑ= Ç~ë= pÅÜïÉêÉÑÉäÇ= Ü~ÄÉåI= áå= Éáå= ÉáåòáÖÉë= ÇáÖáí~äÉë= dÉä®åÇÉãçÇÉää= áåíÉÖêáÉêí= ïÉêÇÉåK= ^å= ÇáÉëÉê=
píÉääÉ=ïÉêÇÉå=åìå=ÇáÉ=ΩÄêáÖÉå=jçÇÉääÉ=îçêÖÉëíÉääíK=

RKPKN jçÜçJjçÇÉää=

fã=dÉÖÉåë~íò=òì=ÇÉå=^êÄÉáíÉå=îçå=bäãáÖÉê=ïÉêÇÉå=ÜÉìíÉ=áå=ÇÉê=pÅÜïÉáò=ÇáÉ=áëçëí~íáëÅÜÉå=hçêêÉâíìêÉå=åáÅÜí=
ãÉÜê=ãáí=ÉáåÉã=ÇÉê=ΩÄäáÅÜÉå= áëçëí~íáëÅÜÉå=hçãéÉåë~íáçåëãçÇÉääÉ= EòK_K=mê~ííJe~óÑçêÇFI=ëçåÇÉêå=ãáí=ÉáåÉã=
jçÇÉää= ÇÉê= hêìëíÉåJj~åíÉäJdêÉåòÉ= EjçÜçF= ÄÉêÉÅÜåÉíK= cΩê= `edblVU= âçååíÉå= áã= tÉëÉåíäáÅÜÉå= ÇáÉ=
bêÖÉÄåáëëÉ=ÇÉë=k~íáçå~äÉå=cçêëÅÜìåÖëéêçÖê~ããÉë=OM=EkcmOMF=îÉêïÉåÇÉí=ïÉêÇÉåK=aáÉ=ãáåáã~äÉ=jçÜçíáÉÑÉ=
ÄÉíê®Öí= áå= ÇÉê= oÉÖáçå= îçå= _~ëÉä= Éíï~= OS= âã= ìåÇ= ëíÉáÖí= áå= oáÅÜíìåÖ= ÇÉê= ^äéÉå= ~ìÑ= ΩÄÉê= SM= âã= ~åK= ^ìë=
fåíÉêéêÉí~íáçåÉå=îçå=Öê~îáãÉíêáëÅÜÉå=ìåÇ=~ëíêçÖÉçÇ®íáëÅÜÉå=jÉëëìåÖÉå=ÉêÖ~Ä=ëáÅÜ=Éáå=ÑΩê=ÇáÉ=oÉÇìâíáçåÉå=
ÖÉÉáÖåÉíÉê=aáÅÜíÉâçåíê~ëí=îçå=MKPT=ÖLÅãPK=aáÉ=îçå=ìåë=ÇìêÅÜÖÉÑΩÜêíÉå=oÉÇìâíáçåëÄÉêÉÅÜåìåÖÉå=ÄÉòçÖÉå=
ëáÅÜ=àÉïÉáäë=~ìÑ=ÉáåÉ=ãáííäÉêÉ=~åÖÉåçããÉåÉ=jçÜçíáÉÑÉ=E^ìëÖäÉáÅÜëíáÉÑÉF=îçå=PQ=âãK=

RKPKO mçJpÉÇáãÉåíÉ=

kÉÄÉå= ÇÉê= jçÜç= áëí= ÇáÉ= mçJbÄÉåÉ= ÇáÉ= ïáÅÜíáÖëíÉ= pí∏êã~ëëÉI= ïÉäÅÜÉ= ÑΩê= pÅÜïÉêÉÑÉäÇÄÉíê~ÅÜíìåÖÉå= áå=
ìåëÉêÉã= dÉÄáÉí= ÄÉêΩÅâëáÅÜíáÖí= ïÉêÇÉå= ãìëëK= fÜêÉ= íÉêíá®êÉå= ìåÇ= èì~êí®êÉå= pÉÇáãÉåíÉ= ÉêêÉáÅÜÉå= ÉáåÉ=
ã~ñáã~äÉ=j®ÅÜíáÖâÉáí=îçå=NO=âã=ãáí=ÉáåÉã=lÄÉêÑä®ÅÜÉåÇáÅÜíÉâçåíê~ëí=ÖÉÖÉåΩÄÉê=ÇÉê=ãáííäÉêÉå=qçéçÖê~ÑáÉ=
îçå=JMKU=ÖLÅãPK=aÉê=ã~ñáã~äÉ=bÑÑÉâí=ÇáÉëÉê=pÉÇáãÉåíÉ=~ìÑ=ÇáÉ=pÅÜïÉêÉ=ÄÉíê®Öí=JNPM=ãÖ~ä= xpÅÜïÉåÇÉåÉêI=
NVUQzK= fã=báåòìÖëÖÉÄáÉí=ÇÉê= ëÅÜïÉáòÉêáëÅÜÉå=dÉçáÇÄÉêÉÅÜåìåÖ=ÄÉíê®Öí=ÇÉê=báåÑäìëë= ~ääÉêÇáåÖë=åìê=ïÉåáÖÉ=
ãÖ~äK=a~ÖÉÖÉå=áëí=ÇáÉ=eçêáòçåí~äâçãéçåÉåíÉ=ÇÉë=pÅÜïÉêÉîÉâíçêë=áã=pΩÇÉå=ìåëÉêÉë=i~åÇÉë=åçÅÜ=ÇÉìíäáÅÜ=
ëéΩêÄ~ê=ìåÇ=îÉêìêë~ÅÜí=içí~ÄïÉáÅÜìåÖÉå=îçå=ãÉÜê=~äë=R?= xj~êíáI=NVUUzK=cΩê=ìåëÉêÉ=_ÉêÉÅÜåìåÖÉå=ïìêÇÉ=
Ç~ë=jçÇÉää= îçå=pÅÜïÉåÇÉåÉê=ìåîÉê®åÇÉêí=ΩÄÉêåçããÉåK=bë=ÉåíÜ®äí=åÉÄÉå=ÇÉê=ÖÉçãÉíêáëÅÜÉå= fåÑçêã~íáçå=
~ìÅÜ= ÉáåÉ= ãáí= ÇÉê= qáÉÑÉ= î~êááÉêÉåÇÉ= aáÅÜíÉÑìåâíáçåK= cΩê= ÇáÉ= _ÉêÉÅÜåìåÖÉå= ïìêÇÉ= Ç~ë= jçÇÉää= îçå=
pÅÜïÉåÇÉåÉê=~ìÑ=Éáå=êÉÖÉäã®ëëáÖÉë=R=ã~ä=R=âã=dáííÉê= áåíÉêéçäáÉêíK=wìÇÉã=ïìêÇÉ=ÇÉê=çÄÉêÑä®ÅÜÉåå~ÜÉ=qÉáäI=
ïáÉ=ëÅÜçå=áå=h~éáíÉä=RKO=Éêï®ÜåíI=îçã=ÉáÖÉåíäáÅÜÉå=jçÇÉää=ÇÉê=mçJpÉÇáãÉåíÉ=ÖÉíêÉååí=ìåÇ=åìå=òìë~ããÉå=
ãáí=ÇÉã=báåÑäìëë=ÇÉê=ëáÅÜíÄ~êÉå=qçéçÖê~ÑáÉ=ÄÉÜ~åÇÉäíK=

RKPKP fîêÉ~Jh∏êéÉê=

aáÉëÉ= ã®ÅÜíáÖÉ= áåíê~âêìëí~äÉ= pí∏êòçåÉ= îÉêìêë~ÅÜí= áã= pΩÇÉå= ÇÉê= pÅÜïÉáò= ÉáåÉ= ÇÉìíäáÅÜÉ= pí∏êìåÖ= ÇÉë=
pÅÜïÉêÉÑÉäÇÉëK= pç= ïÉêÇÉå= áã= lÄÉêï~ääáë= ìåÇ= áã= qÉëëáå= içí~ÄïÉáÅÜìåÖÉå= îçå= OR?= Äáë= PM?= ÖÉãÉëëÉåI=
ïÉäÅÜÉ= ÇìêÅÜ= ÇÉå= fîêÉ~Jh∏êéÉê= îÉêìêë~ÅÜí= ïÉêÇÉåK= aÉê= ã~ñáã~äÉ= báåÑäìëë= ~ìÑ= ÇáÉ= pÅÜïÉêÉ= ÄÉíê®Öí= ÄÉá=
içÅ~êåç= ãÉÜê= ~äë= NMM= ãÖ~ä= x_ΩêâáI= NVUVzK= a~= ëáÅÜ= ÇÉê= fîêÉ~Jh∏êéÉê= ~å= îáÉäÉå= píÉääÉå= òìÇÉã= Äáë= ~å= ÇáÉ=
bêÇçÄÉêÑä®ÅÜÉ= ÉêëíêÉÅâí= ìåÇ= Ç~ÇìêÅÜ= ~ìÅÜ= ÖêçëëÉ= içíâêΩããìåÖÉå= ÜÉêîçêêìÑíI= áëí= Éë= ìåîÉêòáÅÜíÄ~êI= Éáå=
jçÇÉää= ÄÉá= ÇÉê= oÉÇìâíáçå= îçå= pÅÜïÉêÉÑÉäÇãÉëëìåÖÉå= òì= ÄÉêΩÅâëáÅÜíáÖÉåK= a~ë= jçÇÉää= ïìêÇÉ= îçå= _Ωêâá=
xNVUVz= îçê= ~ääÉã= ~ìë= içíêáÅÜíìåÖëãÉëëìåÖÉå= ìåÇ= pÅÜïÉêÉÇ~íÉå= òìë~ããÉåÖÉëíÉääíK= bë= ïìêÇÉ= ~ìë=
oÉÅÜíÉÅâèì~ÇÉêå=ìåÇ=aêÉáÉÅâëéêáëãÉå=ãáí=àÉïÉáäë=áåÇáîáÇìÉääÉê=aáÅÜíÉ=òìë~ããÉåÖÉëÉíòí=ìåÇ=áëí=áå=ÇÉê=qáÉÑÉ=
~ìÑ=Ç~ë=jçÜçJjçÇÉää=~ìÑÖÉëÉíòíK=^å=ëÉáåÉê=çÄÉêÉå=cä®ÅÜÉ=êÉáÅÜí=Ç~ë=jçÇÉää=îçå=_Ωêâá=Äáë=~ìÑ=?jÉÉêÉëÜ∏ÜÉ?K=
aÉëÜ~äÄ= ãìëë= ÇÉê= Ç~êΩÄÉê= äáÉÖÉåÇÉI= Äáë= ~å= ÇáÉ= lÄÉêÑä®ÅÜÉ= êÉáÅÜÉåÇÉ= qÉáä= ÖÉëçåÇÉêí= ãçÇÉääáÉêí= ìåÇ=
ÄÉêÉÅÜåÉí=ïÉêÇÉåK=aáÉë=ïìêÇÉ=ÉÄÉåëç=ïáÉ=ÄÉá=ÇÉå=mçJpÉÇáãÉåíÉå=ÇìêÅÜ=ÇáÉ=fåíÉÖê~íáçå=ÇÉë=jçÇÉääë=áå=ÇáÉ=
qçéçÖê~ÑáÉ=ÖÉä∏ëíK=_Éá=ÇÉê=jçÇÉääáÉêìåÖ=îçå=_Ωêâá=ÉêÖ~ÄÉå=ëáÅÜ=ã~ñáã~äÉ=aáÅÜíÉâçåíê~ëíÉ=îçå=MKQ=ÖLÅãPI=ëáÉ=
ëáåÇ=~äëç=Éíï~=áå=ÇÉê=ÖäÉáÅÜÉå=dê∏ëëÉåçêÇåìåÖ=ïáÉ=ÇáÉàÉåáÖÉå=ÇÉê=jçÜçJaáëâçåíáåìáí®íK=



=

= =
=

pÉáíÉ=NS= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

- 40 km -

- 230 km -

- 230 km -

Moho

=

^ÄÄK=RKPJNW= jçÇÉää=ÇÉë=fîêÉ~Jh∏êéÉêë=å~ÅÜ=_Ωêâá=xNVUVzI=^åëáÅÜí=îçå=lëíÉå=

RKPKQ pÉÉåI=èì~êí®êÉ=q~äÑΩääìåÖÉåI=däÉíëÅÜÉê=

aáÉ= t~ëëÉêã~ëëÉå= ÇÉê= pÉÉå= îÉêìêë~ÅÜÉå= êÉä~íáî= ÖÉêáåÖÉ= mçíÉåíá~äìåíÉêëÅÜáÉÇÉ= ìåÇ= ïáêâÉå= ëáÅÜ= åìê= áå=
ìåãáííÉäÄ~êÉê= rÑÉêå®ÜÉ= ~ìÑ= ÇáÉ= jÉëëìåÖÉå= ~ìëK= ^ÄÉê= ìãëç= ãÉÜê= ãΩëëÉå= ëáÉ= ÄÉá= ÇÉê= oÉÇìâíáçå=
ÄÉêΩÅâëáÅÜíáÖí= ïÉêÇÉåI= Ç~ãáí= ÇáÉëÉ= äçâ~äÉå= bÑÑÉâíÉ= åáÅÜí= áå= ÇáÉ= fåíÉêéçä~íáçå= ÉáåÑäáÉëëÉåK= a~ëëÉäÄÉ= Öáäí= áå=
ÖäÉáÅÜÉê= cçêã= ~ìÅÜ= ÑΩê= q~äÑΩääìåÖÉå= ìåÇ= däÉíëÅÜÉêI= ëçïáÉ= ÑΩê= ~ääÉ= ïÉáíÉêÉå= äçâ~äÉåI= çÄÉêÑä®ÅÜÉåå~ÜÉå=
aáÅÜíÉ~åçã~äáÉåI=áå=ÇÉêÉå=k®ÜÉ=ëáÅÜ=jÉëëëí~íáçåÉå=ÄÉÑáåÇÉåK=

a~ë=jçÇÉää= ÇÉê= pÅÜïÉáòÉê= pÉÉå= ëçääíÉ= ÉáÖÉåíäáÅÜI= ïáÉ= ëÅÜçå= áå= h~éáíÉä= RKO= Éêï®ÜåíI= áã= qçéçÖê~ÑáÉãçÇÉää=
ÉåíÜ~äíÉå=ëÉáåK=wìêòÉáí=áëí=ÇáÉëÉê=pÅÜêáíí=àÉÇçÅÜ=åçÅÜ=åáÅÜí=êÉ~äáëáÉêíK=aÉëÜ~äÄ=ïìêÇÉ=ÄÉÜÉäÑëã®ëëáÖ=Éáå=jçÇÉää=
ÖÉåÉêáÉêíI=ïÉäÅÜÉë=~ìë=ÇÉå=i~åÇÉëâ~êíÉå=NWORDMMM=ìåÇ=NWRMDMMM=ÇáÖáí~äáëáÉêí=ïìêÇÉK=a~ÇìêÅÜ=â∏ååÉå=ïÉÖÉå=
ÇÉê=ÖÉêáåÖÉå=^ìÑä∏ëìåÖ=ÇáÉëÉë=jçÇÉääë=ÄÉá=ÇÉê=pÅÜïÉêÉÑÉäÇÄÉêÉÅÜåìåÖ=cÉÜäÉê= áå=ÇÉê=dê∏ëëÉåçêÇåìåÖ=îçå=
ÉáåáÖÉå= ïÉåáÖÉå= ãÖ~ä= ÉåíëíÉÜÉåK= a~ë= ÜÉìíÉ= îÉêÑΩÖÄ~êÉ= jçÇÉää= ìãÑ~ëëí= Éíï~= ÇáÉ= PM= Öê∏ëëíÉå= pÉÉå= ÇÉê=
pÅÜïÉáò= ìåÇ=ÇÉë=ÄÉå~ÅÜÄ~êíÉå=^ìëä~åÇÉëI=ïÉäÅÜÉ= àÉïÉáäë= ~äë=báåòÉäèì~ÇÉê=ãáí=pÉáíÉåä®åÖÉå=îçå=RMM=Äáë=
NMMM=jÉíÉêå=~ÄÖÉëéÉáÅÜÉêí=ëáåÇK=aáÉ=Öê∏ëëíÉå=ÑÉÜäÉåÇÉå=pÉÉå=ëáåÇ=ÇÉê=i~Å=ÇÉ=gçìñ=ìåÇ=ÇÉê=pí~ìëÉÉ=ÇÉê=
dê~åÇÉ=aáñÉåÅÉK=

_ÉÇÉìíÉåÇ=ïÉåáÖÉê=ÉáåÑ~ÅÜ=~äë=Ç~ë=qáÉÑÉåãçÇÉää=ÑΩê=ÇáÉ=pÉÉåI=áëí=Éáå=j®ÅÜíáÖâÉáíëãçÇÉää=ÑΩê=ÇáÉ=däÉíëÅÜÉê=òì=
ÉêëíÉääÉåK=_áë=ÜÉìíÉ=ëáåÇ=åìê=ÇáÉ=Öê∏ëëíÉå=däÉíëÅÜÉê=ëóëíÉã~íáëÅÜ=~ìÑ=áÜêÉ=j®ÅÜíáÖâÉáí=Üáå=ìåíÉêëìÅÜí=ïçêÇÉåK=
aáÉ=ÄÉêÉÅÜåÉíÉå=báëÇáÅâÉå=ëáåÇ=òìÇÉã=ãáí=ÉáåÉã=cÉÜäÉê=îçå=œ=PMB=ÄÉÜ~ÑíÉíK=aÉëÜ~äÄ=ïìêÇÉ=áå=ÇáÉëÉê=^êÄÉáí=
åìê=Éáå=ëÉÜê=ÖêçÄÉë=jçÇÉää=ÇÉë=^äÉíëÅÜÖäÉíëÅÜÉêë=îÉêïÉåÇÉíK=bë=áëí=ÇáÉë=ÇÉê=ÉáåòáÖÉ=däÉíëÅÜÉê=ÇÉê=pÅÜïÉáòI=
áå= ÇÉëëÉå= ìåãáííÉäÄ~êÉå= k®ÜÉ= içí~ÄïÉáÅÜìåÖëÄÉçÄ~ÅÜíìåÖÉå= ÇìêÅÜÖÉÑΩÜêí= ïìêÇÉåK= aáÉ= Öê∏ëëíÉ=
báëã®ÅÜíáÖâÉáí=ÇáÉëÉë=däÉíëÅÜÉêë=ÄÉíê®Öí=~ã=hçåâçêÇá~éä~íò=Å~K=VRM=jÉíÉêK=tÉÖÉå=ÇÉê=ìåÖÉå~ì=ÄÉâ~ååíÉå=
dÉçãÉíêáÉ= ÇÉê= däÉíëÅÜÉê= áëí= ÇáÉ= ^åå~ÜãÉ= ÉáåÉê= ÉáåÜÉáíäáÅÜÉå= báëÇáÅÜíÉ= îçå= MKV= ÖLÅãP= âÉáå= sÉêäìëí= ÇÉê=
dÉå~ìáÖâÉáíK=_ÉêÉáíë=bäãáÖÉê=Ü~í= áå=ëÉáåÉê=^êÄÉáí= xbäãáÖÉêI=NVSVz=Éáå=ÉáåÑ~ÅÜÉë=jçÇÉää=~ìë=nì~ÇÉêå= ÑΩê=ÇÉå=
^äÉíëÅÜÖäÉíëÅÜÉê=îÉêïÉåÇÉí=ìåÇ=â~ã=ÄÉá=ëÉáåÉå=_ÉêÉÅÜåìåÖÉå=~ìÑ=ã~ñáã~äÉ=hçêêÉâíìêÉå=îçå=OKO?=~å=ÇÉê=
pí~íáçå=hçåâçêÇá~K=cΩê=ÇáÉ=îçêäáÉÖÉåÇÉ=^êÄÉáí=ïìêÇÉ=ÇÉê=^äÉíëÅÜÖäÉíëÅÜÉê=ÇìêÅÜ=ÉáåáÖÉ=mçäóÖçåÉ=ÇÉë=qóéë=O=
~ìë=h~éáíÉä=RKO=ÖÉÑçêãí=ìåÇ=ëçãáí=òìë~ããÉå=ãáí=ÇÉã=qçéçÖê~ÑáÉÉáåÑäìëë=ÄÉêÉÅÜåÉíK=

cΩê=ÇáÉ=èì~êí®êÉå=pÉÇáãÉåíÄÉÅâÉå=ÇÉê=Öê∏ëëíÉå=cäΩëëÉ=ÄÉëíÉÜí=Äáë=ÜÉìíÉ=åçÅÜ=âÉáå=ìãÑ~ëëÉåÇÉë=jçÇÉääK=
cΩê=ÉáåáÖÉ=dÉÄáÉíÉ=ïìêÇÉI=®ÜåäáÅÜ=ïáÉ=áå=x_ΩêâáI=NVUVz=~ìë=ÇÉê=i~åÇÉëâ~êíÉ=ÖêçÄ=ÇáÉ=cçêã=ÇÉë=pÉÇáãÉåííêçÖë=
~ÄÖÉëÅÜ®íòí=ìåÇ=ÇìêÅÜ=ÉáåáÖÉ=ïÉåáÖÉ=nì~ÇÉê=ãçÇÉääáÉêíK=

aáÉ= èì~êí®êÉå= pÉÇáãÉåíÉ= ëáåÇ= Éáå= êÉä~íáî= ïáÅÜíáÖÉë= j~ëëÉåãçÇÉääI= Ç~= îáÉäÉ= pí~íáçåÉå= ÇáêÉâí= ~ìÑ= áÜåÉå=
áåëí~ääáÉêí=ïìêÇÉåK=^ìÑ=ÇÉå=~åÇÉêÉå=pí~íáçåÉå=ÜáåÖÉÖÉå=ïáêâÉå=ëáÉ=ëáÅÜ=ΩÄÉêÜ~ìéí=åáÅÜí=~ìëK=táÉ=Éë=ëáÅÜ=áã=



=

= =
=

pÉáíÉ=NT= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

fîêÉ~JmêçàÉâí=òÉáÖíÉI=â∏ååÉå=ÇáÉ=^ìëïáêâìåÖÉå=~ìÑ=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=ãÉÜê=~äë=O?=ÄÉíê~ÖÉå= Ej~Ö~ÇáåçJ
bÄÉåÉFK=

aáÉ= èì~êí®êÉå= q~äÑΩääìåÖÉå= ëíÉääÉå= ÄÉá= ïÉáíÉã= åáÅÜí= ÇáÉ= ÉáåòáÖÉå= ÖÉçäçÖáëÅÜÉå= píêìâíìêÉå= ãáí= ÉáåÉê= îçã=
jáííÉäïÉêí=~ÄïÉáÅÜÉåÇÉå=aáÅÜíÉ=Ç~êK=cΩê=ÉáåÉ=ÖÉå~ìÉ=oÉÇìâíáçå=ÇÉê=jÉëëÇ~íÉå=ãΩëëíÉå=åçÅÜ=~åÇÉêÉ=äçâ~äÉ=
aáÅÜíÉ~åçã~äáÉå=ÇÉê=bêÇâêìëíÉ=ÄÉêΩÅâëáÅÜíáÖí=ïÉêÇÉåK=a~òì=ÑÉÜäí=ìåë=áå=ÇÉê=pÅÜïÉáò=àÉÇçÅÜ=ïÉáíÖÉÜÉåÇ=ÇáÉ=
å∏íáÖÉ= fåÑçêã~íáçåI=Ç~=Äáë=ÜÉìíÉ=âÉáåÉ=aáÅÜíÉéêçîáåòâ~êíÉ=ÇÉê=pÅÜïÉáò=îÉêÑΩÖÄ~ê= áëíK=aáÉ=ÖÉçäçÖáëÅÜÉ=h~êíÉ=
ÇÉê= pÅÜïÉáò= ÜáäÑí= òìê= i∏ëìåÖ= ÇáÉëÉë= mêçÄäÉãë= ïÉåáÖI= Ç~= dÉëíÉáåÉ= ÇÉêëÉäÄÉå= cçêã~íáçå= ÇìêÅÜ~ìë=
ìåíÉêëÅÜáÉÇäáÅÜÉ= aáÅÜíÉïÉêíÉ= ~ìÑïÉáëÉå= â∏ååÉåK= aáÉëÉ= bêâÉååíåáë= ï~ê= ~ìÅÜ= ÄÉá= ÇÉê= dÉçáÇÄÉêÉÅÜåìåÖ= áå=
£ëíÉêêÉáÅÜ=NVUP=ÄÉâ~ååíK=qêçíòÇÉã=Ü~í=Éë=ëáÅÜ=Ç~ÄÉá=~äë=òïÉÅâã®ëëáÖ=ÉêïáÉëÉåI=ÇáÉ=aáÅÜíÉéêçîáåòÖêÉåòÉå=
Éåíä~åÖ= ÇÉê= Ü~ìéíë®ÅÜäáÅÜÉå= ÖÉçäçÖáëÅÜJíÉâíçåáëÅÜÉå= qêÉååäáåáÉå= òì= òáÉÜÉåK= aáÉ= ÇêáííÉ= aáãÉåëáçå= ÇÉê=
píêìâíìêÉå= ïìêÇÉ= Ç~ÄÉá= ~ÄÉê= ã~åÖÉäë= ÖÉåΩÖÉåÇÉê= qáÉÑÉåáåÑçêã~íáçåÉå= îÉêå~ÅÜä®ëëáÖíK= pç= Éåíëí~åÇÉå= áã=
jçÇÉää= ΩÄÉê~ää= ëÉåâêÉÅÜíÉ= pÅÜáÅÜíÖêÉåòÉåK= aáÉëÉë= sçêÖÉÜÉå= ÄÉÇÉìíÉí= àÉÇçÅÜ= ëÅÜçå= ÉáåÉ= ëí~êâÉ=
sÉêÄÉëëÉêìåÖ=ÖÉÖÉåΩÄÉê=ÉáåÉê=íçéçÖê~ÑáëÅÜÉå=oÉÇìâíáçå=ãáí=ÉáåÉê=báåÜÉáíëÇáÅÜíÉ=ΩÄÉê=Ç~ë=Ö~åòÉ=dÉÄáÉíK=aáÉ=
~ìëëÅÜä~ÖÖÉÄÉåÇÉå=çÄÉêÑä®ÅÜÉåå~ÜÉå=ÖÉçäçÖáëÅÜÉå=píêìâíìêÉå=ïìêÇÉå=ÉêÑ~ëëíI=ï®ÜêÉåÇ=ëáÅÜ=ÇáÉ=cÉÜäÉê= áå=
ÇÉå=íáÉÑÉê=ÖÉäÉÖÉåÉå=pÅÜáÅÜíÉå=åáÅÜí=ëí~êâ=~ìÑ=ÇáÉ=jÉëëìåÖÉå=~ìëïáêâÉåK=

S _ÉãÉêâìåÖÉå=òì=ÇÉå=oÉÑÉêÉåòëóëíÉãÉå=
rã=ÇáÉ=pÅÜïÉêÉÑÉäÇÄÉêÉÅÜåìåÖÉå=ëáååîçää=ÇìêÅÜÑΩÜêÉå=òì=â∏ååÉåI=ãΩëëÉå=ëáÅÜ=~ääÉ=_ÉçÄ~ÅÜíìåÖÉåI=~ÄÉê=
~ìÅÜ=ÇáÉ=j~ëëÉåãçÇÉääÉI=~ìÑ=Éáå=ÉáåÜÉáíäáÅÜÉë=oÉÑÉêÉåòëóëíÉã=ÄÉòáÉÜÉåK=aáÉëÉ=_ÉÇáåÖìåÖ= áëí=ÄÉá=ÇÉå=îçå=
ìåë= îÉêïÉåÇÉíÉå= a~íÉåë®íòÉå= åáÅÜí= îçå= ^åÑ~åÖ= ~å= ÖÉÖÉÄÉåK= aÉëÜ~äÄ= ãΩëëÉå= îçê= ÇÉê= ÉáÖÉåíäáÅÜÉå=
dÉçáÇÄÉêÉÅÜåìåÖ=qê~åëÑçêã~íáçåÉå=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=

SKN _ÉåìíòíÉ=oÉÑÉêÉåòëóëíÉãÉ=
a~ë= ÜÉìíÉ= áå= ÇÉê= pÅÜïÉáò= çÑÑáòáÉää= ÖΩäíáÖÉ= oÉÑÉêÉåòëóëíÉã= ÑΩê= ÖÉçÇ®íáëÅÜÉ= ìåÇ= îÉêãÉëëìåÖëíÉÅÜåáëÅÜÉ=
^åïÉåÇìåÖÉå=ïáêÇ=~äë=`eNVMP=ÄÉòÉáÅÜåÉíK=a~ë= áÜã=òì=dêìåÇÉ= äáÉÖÉåÇÉ=bääáéëçáÇ= áëí=Ç~ë=_ÉëëÉäJbääáéëçáÇI=
ïÉäÅÜÉë= áå=ÇÉê= ~äíÉå=píÉêåï~êíÉ= îçå=_Éêå=ÖÉä~ÖÉêí=ïìêÇÉK=^ìÑ=ÇáÉëÉã=bääáéëçáÇ=ïìêÇÉ=ÉáåÉ= ëÅÜáÉÑ~ÅÜëáÖÉI=
âçåÑçêãÉ=wóäáåÇÉêéêçàÉâíáçå=ÇÉÑáåáÉêíI=~ìÑ=ïÉäÅÜÉê=~ääÉ=i~åÇÉëâ~êíÉå=ìåÇ=îÉêãÉëëìåÖëíÉÅÜåáëÅÜÉå=^êÄÉáíÉå=
Ä~ëáÉêÉåK= aÉëÜ~äÄ= äáÉÖÉå= ÜÉìíÉ= ÇáÉ= i~ÖÉâççêÇáå~íÉå= ë®ãíäáÅÜÉê= pÅÜïÉêÉëí~íáçåÉå= ìåÇ= ~ëíêçÖÉçÇ®íáëÅÜÉå=
pí~íáçåÉå= áå= ÇáÉëÉã= póëíÉã= îçêK= bÄÉåëç= ÄÉòáÉÜÉå= ëáÅÜ= ~ääÉ= ÇáÖáí~äÉå= e∏ÜÉåãçÇÉääÉ= ìåÇ= ïÉáíÉêÉå=
j~ëëÉåãçÇÉääÉ=~ìÑ=ÇáÉëÉë=póëíÉãK=

`eNVMP=Ü~í=ëáÅÜ=ëÉáí=ëÉáåÉê=báåÑΩÜêìåÖ=Öìí=ÄÉï®Üêí=ìåÇ=ïìêÇÉ=îçå=ÇÉå=^åïÉåÇÉêå=ê~ëÅÜ=~âòÉéíáÉêíK=bë=Ü~í=
àÉÇçÅÜ=ÇÉå=k~ÅÜíÉáäI=Ç~ëë=ëÉáå=_ÉòìÖ=òì=ÖäçÄ~äÉå=póëíÉãÉå=ïÉÖÉå=äçâ~äÉê=sÉêòÉêêìåÖÉå=åáÅÜí=ãáí=ÇÉê=ÜÉìíÉ=
îÉêä~åÖíÉå=dÉå~ìáÖâÉáí= ÜÉêÖÉëíÉääí=ïÉêÇÉå= â~ååK= wìÇÉã= äáÉÖÉå= ëÉáåÉ=hççêÇáå~íÉå~ÅÜëÉå= åáÅÜí= é~ê~ääÉä= òìê=
bêÇ~ÅÜëÉ= Ei~éä~ÅÉJ_ÉÇáåÖìåÖ= åáÅÜí= ëíêÉåÖ= ÉêÑΩääíFI= ìåÇ= Éë=ïÉáëí= ÉáåÉå=ãáííäÉêÉå=j~ëëëí~ÄëÑÉÜäÉê= îçå= JRKT=
ééã=~ìÑK=

pÉáí=ëáÅÜ=dmp=~ìÅÜ=áå=ÇÉê=i~åÇÉëîÉêãÉëëìåÖ=ÇìêÅÜÖÉëÉíòí=Ü~íI=áëí=Éë=ã∏ÖäáÅÜI=ÇáÉ=k~ÅÜíÉáäÉ=ÇÉë=ÄáëÜÉêáÖÉå=
póëíÉãë=ÉÑÑáòáÉåí=ìåÇ=ãáí=ÜçÜÉê=dÉå~ìáÖâÉáí=òì=âçêêáÖáÉêÉåK=aáÉ=lêáÖáå~ä~ìëïÉêíìåÖÉå=ÇÉê=dmpJjÉëëìåÖÉå=
îçå=isVR=ïìêÇÉå=áã=oÉÑÉêÉåòê~ÜãÉå=fqocVP=ÇÉë=_ÉòìÖëëóëíÉãë=fqopUV=~ìëÖÉÑΩÜêíK=aìêÅÜ=ÉáåÉ=aêÉÜìåÖ=
ìã= ÇÉå=j~ëëÉåëÅÜïÉêéìåâí= ÇÉê= bêÇÉ= â~åå= ÇáÉëÉ= i∏ëìåÖ= ~ìÑ= Ç~ë= Éìêçé®áëÅÜÉ= oÉÑÉêÉåòëóëíÉã= bqopUV=
íê~åëÑçêãáÉêí= ïÉêÇÉåK= aáÉëÉë= póëíÉã= â∏ååíÉ= åìå= ~ìÅÜ= ~äë= åÉìÉë= _ÉòìÖëëóëíÉã= ÇÉê= pÅÜïÉáòÉêáëÅÜÉå=
i~åÇÉëîÉêãÉëëìåÖ= îÉêïÉåÇÉí= ïÉêÇÉåK= bë= Ü~í= ÇÉå= sçêíÉáäI= Ç~ëë= Éë= Éáå= ïçÜä= ÇÉÑáåáÉêíÉë= póëíÉã= çÜåÉ=
j~ëëëí~ÄëÑÉÜäÉê= áëíI=ïÉäÅÜÉë= ëáÅÜ= é~ê~ääÉä= òìê= íÉâíçåáëÅÜÉå=_ÉïÉÖìåÖ=ÇÉê= bìê~ëáëÅÜÉå= iáíÜçëéÜ®êÉåéä~ííÉ=
ãáíÄÉïÉÖíK= bë= ÉáÖåÉí= ëáÅÜ= ÑΩê= ë®ãíäáÅÜÉ= ÖÉë~ãíÉìêçé®áëÅÜÉå= ÖÉçÇ®íáëÅÜÉå= ^êÄÉáíÉå= ìåÇ= òìã=
a~íÉå~ìëí~ìëÅÜ= òïáëÅÜÉå= ÇÉå= ÉáåòÉäåÉå= i®åÇÉêåK= bqopUV= áëí= ÇÉëÜ~äÄ= Éáå= póëíÉãI= áå= ïÉäÅÜÉã= ëáÅÜ= ÇáÉ=
oÉëìäí~íÉ=ÇÉê=îçêäáÉÖÉåÇÉå=^êÄÉáíÉå=~ìëÇêΩÅâÉå=ä~ëëÉå=ãΩëëÉåK=

cΩê=ÇáÉ=éê~âíáëÅÜÉ=^åïÉåÇìåÖ=áå=ÇÉê=ëÅÜïÉáòÉêáëÅÜÉå=i~åÇÉëîÉêãÉëëìåÖ=Ü~í=Éë=àÉÇçÅÜ=ÇÉå=k~ÅÜíÉáäI=Ç~ëë=
ÖêçëëÉ= hççêÇáå~íÉåÇáÑÑÉêÉåòÉå= òìã= îÉêíê~ìíÉå= `eNVMP= ~ìÑíêÉíÉåK= aÉëÜ~äÄ= ïìêÇÉ= ÉåíëÅÜáÉÇÉåI= ÇáÉëÉë=
póëíÉã=åìê=ÑΩê=ïáëëÉåëÅÜ~ÑíäáÅÜÉ=wïÉÅâÉ=ìåÇ=áã=a~íÉåîÉêâÉÜê=ãáí=ÇÉå=k~ÅÜÄ~êä®åÇÉêå=òì=îÉêïÉåÇÉåK=cΩê=
~ääÉ=éê~âíáëÅÜÉå=^êÄÉáíÉå= áå=ÇÉê=pÅÜïÉáò=ïáêÇ=Ç~ë=póëíÉã=`eNVMPH=ÉáåÖÉÑΩÜêíI=ïÉäÅÜÉë=ã∏ÖäáÅÜëí=ÖÉêáåÖÉ=
råíÉêëÅÜáÉÇÉ=òìê=ÄáëÜÉêáÖÉå=i~åÇÉëîÉêãÉëëìåÖ=~ìÑïÉáëÉå=ëçääK=aÉêÉå=k~ÅÜíÉáäÉ=Ej~ëëëí~ÄI=káÅÜíé~ê~ääÉäáí®í=
ÇÉê= hççêÇáå~íÉå~ÅÜëÉå= òìã= ÖäçÄ~äÉå= póëíÉãF= ïìêÇÉå= ÉäáãáåáÉêíK= wìÇÉã= ïìêÇÉå= ÇáÉ= aÉÑáåáíáçåÉå= ÇÉê=
cìåÇ~ãÉåí~äÖê∏ëëÉå= îçå= ÇÉê= ÜÉìíÉ= åáÅÜí= ãÉÜê= ÉñáëíáÉêÉåÇÉå= ~äíÉå= píÉêåï~êíÉ= áå= _Éêå= ~ìÑ= ÇáÉ= p~íÉääáíÉåJ
_ÉçÄ~ÅÜíìåÖëëí~íáçå=wáããÉêï~äÇ=îÉêëÅÜçÄÉåK=

aáÉ=råíÉêëÅÜáÉÇÉ=òïáëÅÜÉå=`eNVMP=ìåÇ=`eNVMPH=ÄÉíê~ÖÉå=áå=ÇÉê=i~ÖÉ=ã~ñáã~ä=O=jÉíÉêI=ïÉäÅÜÉ=îçê=~ääÉã=
ÇìêÅÜ= ÇáÉ= hçêêÉâíìê= ÇÉë= j~ëëëí~ÄÉë= îÉêìêë~ÅÜí= ïÉêÇÉåK= få= ÇÉê= e∏ÜÉ= ÜáåÖÉÖÉå= ïáêâí= ëáÅÜ= îçê= ~ääÉã= ÇáÉ=



=

= =
=

pÉáíÉ=NU= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

káÅÜíé~ê~ääÉäáí®í=ÇÉê=hççêÇáå~íÉå~ÅÜëÉå=~ìë=ìåÇ=ÑΩÜêí=òì=ÉáåÉê=ëóëíÉã~íáëÅÜÉå=sÉêâáééìåÖ=ÇÉê=ÉääáéëçáÇáëÅÜÉå=
e∏ÜÉå= áå= kçêÇJpΩÇJoáÅÜíìåÖ= îçå= Å~K= MKR= jÉíÉêå= îçå= pÅÜ~ÑÑÜ~ìëÉå= Äáë= `Üá~ëëçK= aáÉë= ÉåíëéêáÅÜí= ÉáåÉã=
aêÉÜïáåâÉä=îçå=MKQR?K=

cΩê= îáÉäÉ= ^åïÉåÇÉê= Ek~îáÖ~íáçåI= jáäáí®êI= i~åÇÉëâ~êíÉåF= äáÉÖÉå= ÇáÉëÉ= råíÉêëÅÜáÉÇÉ= áå= ÉáåÉã= _ÉêÉáÅÜI= ÇÉê=
ìåíÉêÜ~äÄ=ÇÉê=ÄÉå∏íáÖíÉå=dÉå~ìáÖâÉáí= äáÉÖíI=ëç=Ç~ëë=ÑΩê= áÜêÉ=wïÉÅâÉ=âÉáåÉ=póëíÉãìãëíÉääìåÖ=å∏íáÖ=áëíK=^ÄÉê=
~ìÅÜ= ÑΩê= ÇáÉ= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= â~åå= ÑΩê= îáÉäÉ= wïÉÅâÉ= ÇÉê= ëóëíÉã~íáëÅÜÉ= råíÉêëÅÜáÉÇ= òïáëÅÜÉå=
`eNVMP= ìåÇ= `eNVMPH= îÉêå~ÅÜä®ëëáÖí= ïÉêÇÉåI= ïáÉ= òìã= _ÉáëéáÉä= áå= ÇÉê= ÖÉçÖê~ÑáëÅÜÉå= içâ~äáëáÉêìåÖ= îçå=
j~ëëÉåãçÇÉääÉå= EÇáÖáí~äÉë= e∏ÜÉåãçÇÉääF= çÇÉê= ÄÉá= ÇÉê= _ÉêÉÅÜåìåÖ= îçå= içí~ÄïÉáÅÜìåÖÉåK= cΩê= ~åÇÉêÉ=
_ÉêÉÅÜåìåÖÉåI=áåëÄÉëçåÇÉêÉ=ÄÉá=ÇÉê=píΩíòìåÖ=ÇÉë=dÉçáÇë=ÇìêÅÜ=DÇáêÉâí=ÄÉçÄ~ÅÜíÉíÉD=råÇìä~íáçåÉå=ãáííÉäë=
dmp= ìåÇ= káîÉääÉãÉåíI= ëáåÇ= ÇáÉ= ëóëíÉã~íáëÅÜÉå= råíÉêëÅÜáÉÇÉ= àÉÇçÅÜ= îçå= ÉåíëÅÜÉáÇÉåÇÉê= _ÉÇÉìíìåÖK=
aÉëÜ~äÄ=ïáêÇ= áå=ÇÉê= îçêäáÉÖÉåÇÉå=^êÄÉáíI=ïç= áããÉê=ã∏ÖäáÅÜ=ìåÇ=å∏íáÖI=ãáí= ÇÉå=póëíÉãÉå=`eNVMPH=çÇÉê=
bqopUV=ÖÉ~êÄÉáíÉíK=bêëí=Ö~åò=~ã=pÅÜäìëë=ïÉêÇÉå=ÇáÉ=oÉëìäí~íÉ=áå=~åÇÉêÉ=póëíÉãÉ=íê~åëÑçêãáÉêíK=

SKO qê~åëÑçêã~íáçå=îçå=pÅÜïÉêÉÑÉäÇÖê∏ëëÉå=
få= ÇáÉëÉã= råíÉêâ~éáíÉä= ïáêÇ= Ç~êÖÉëíÉääíI= ïáÉ= ëáÅÜ= ÇáÉ= îÉêëÅÜáÉÇÉåÉå= pÅÜïÉêÉÑÉäÇÖê∏ëëÉå= ìåÇ= ÇáÉ= òì= áÜêÉê=
_ÉêÉÅÜåìåÖ= å∏íáÖÉå= ïÉáíÉêÉå= dê∏ëëÉå= áå= ÇÉå= ìåíÉêëÅÜáÉÇäáÅÜÉå= _ÉòìÖëëóëíÉãÉå= îÉêÜ~äíÉåK= _ÉëçåÇÉêÉ=
_É~ÅÜíìåÖ=ÑáåÇÉå=Ç~ÄÉá=ÇáÉ=ÑΩê=ÇáÉ=pÅÜïÉáò=ïáÅÜíáÖÉå=póëíÉãÉ=`eNVMPI=`eNVMPH=ìåÇ=bqopUVK=

SKOKN içí~ÄïÉáÅÜìåÖÉå=

aáÉ=içí~ÄïÉáÅÜìåÖÉå=ÉêÖÉÄÉå=ëáÅÜ=~ìë=ÇÉå=_ÉòáÉÜìåÖÉåW=

φΦξ −= =

)cos()( φλΛη ⋅−= =

~äëç= ~ìë= ÇÉê= aáÑÑÉêÉåò= òïáëÅÜÉå= ÇÉå= ~ëíêçåçãáëÅÜÉå= hççêÇáå~íÉå= Φ= ìåÇ= Λ= ìåÇ= ÇÉå= ÖÉçÇ®íáëÅÜÉå=
hççêÇáå~íÉå=φ= ìåÇ=λK=báåÉ=sçê~ìëëÉíòìåÖI=ìã=ÇáÉëÉ=ÉáåÑ~ÅÜÉå=cçêãÉäå=~åïÉåÇÉå=òì=â∏ååÉåI= áëí= àÉÇçÅÜI=
Ç~ëë=ÇáÉ=i~éä~ÅÉJ_ÉÇáåÖìåÖ=ÑΩê=Ç~ë=äçâ~äÉ=_ÉòìÖëëóëíÉã=ëíêÉåÖ=ÉêÑΩääí=ëÉáå=ãìëëI=çÇÉê=ãáí=~åÇÉêÉå=tçêíÉåW=
a~ë= íÉêêÉëíêáëÅÜÉ=_ÉòìÖëëóëíÉã=ãìëë= òìã=~ëíêçåçãáëÅÜÉå=póëíÉã=~ÅÜëé~ê~ääÉä= ëÉáåK= c~ääë= ÇáÉë= åáÅÜí= ÇÉê=
c~ää= áëíI= ÉêÑ~ÜêÉå= ÇáÉ= içí~ÄïÉáÅÜìåÖÉå= ÉáåÉ= hçêêÉâíìêI= áå= ïÉäÅÜÉê= ÇáÉ= aêÉÜïáåâÉä= òïáëÅÜÉå= ÇÉå= ÉáåòÉäåÉå=
póëíÉãÉå=ÉåíÜ~äíÉå=ëáåÇK=aáÉ=cçêãÉäå=â∏ååÉå=òK=_K=xdêçíÉåI=NVTVz=çÇÉê=xqçêÖÉI=NVUMz=ÉåíåçããÉå=ïÉêÇÉåW=

βλαλφΦξ ⋅−⋅+−= )cos()sin( =

γφβλαλφφλΛη ⋅+⋅+⋅⋅−⋅−= )cos())sin()(cos()sin()cos()( =

få= ÇáÉëÉå= cçêãÉäå= â∏ååÉå= ÇáÉ= ~ëíêçåçãáëÅÜÉå= hççêÇáå~íÉå= Φ= ìåÇ= Λ= ~äë= ëóëíÉãìå~ÄÜ®åÖáÖÉ= dê∏ëëÉå=
ÄÉçÄ~ÅÜíÉí=ïÉêÇÉåK=aáÉ=ëóëíÉã~ÄÜ®åÖáÖÉå=dê∏ëëÉå=φ=ìåÇ=λ=ëçïáÉ=ÇáÉ=qê~åëÑçêã~íáçåëé~ê~ãÉíÉê=αI=β=ìåÇ=
γ= ÉêÖÉÄÉå= ëáÅÜ= ~ìë= ÇÉê= cÉëíäÉÖìåÖ= ÇÉë= ÖÉçÇ®íáëÅÜÉå= a~íìãë= ìåÇ= íÉêêÉëíêáëÅÜÉå= ëçïáÉ= dmpJ
_ÉçÄ~ÅÜíìåÖÉåK=aáÉ=rãêÉÅÜåìåÖ=ÇÉê=ÖÉçÇ®íáëÅÜÉå=hççêÇáå~íÉå= îçå=ÉáåÉã=póëíÉã= áå=Ç~ë=~åÇÉêÉ=ÉêÑçäÖí=
~ã= ÉáåÑ~ÅÜëíÉå= ΩÄÉê= ÇÉå= tÉÖ= ÇÉê= ÖÉçòÉåíêáëÅÜÉå= hççêÇáå~íÉå= ìåÇ= ÉáåÉê= ê®ìãäáÅÜÉå=
ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå= ãáí= ÇÉå= ÄÉâ~ååíÉå= cçêãÉäå= òK_K= ~ìë= xh~ÜäÉI= NVUUz= ÑΩê= ÇáÉ= rãêÉÅÜåìåÖ= îçå=
ÖÉçÇ®íáëÅÜÉå= áå= ÖÉçòÉåíêáëÅÜÉ= hççêÇáå~íÉå= ìåÇ= xpÅÜãáÇI= eÉÖÖäáI= NVTUz= ÑΩê= ÇÉå= §ÄÉêÖ~åÖ= òïáëÅÜÉå=
îÉêëÅÜáÉÇÉåÉå=oÉÑÉêÉåòëóëíÉãÉåK=

aáÉ= ÄÉáÇÉå= póëíÉãÉ= bqopUV= ìåÇ= `eNVMPH= â∏ååÉå= ãáí= ÖÉåΩÖÉåÇÉê= dÉå~ìáÖâÉáí= ~äë= é~ê~ääÉä= òìã=
~ëíêçåçãáëÅÜÉå= póëíÉã= ÄÉíê~ÅÜíÉí= ïÉêÇÉåK= bë= ÖÉåΩÖí= ÜáÉêI= ãáí= ÇÉå= îÉêÉáåÑ~ÅÜíÉå= cçêãÉäå= ÑΩê= ÇáÉ=
_ÉêÉÅÜåìåÖ=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=òì=êÉÅÜåÉåK=

^åÇÉêë= îÉêÜ®äí= Éë= ëáÅÜ= ÄÉáã= póëíÉã= `eNVMPK= açêí= ïìêÇÉå= òìê= qê~åëÑçêã~íáçå= îçã= ÖäçÄ~äÉå= póëíÉã=
EtdpUQF=áåë=äçâ~äÉ=póëíÉã=ÇáÉ=ëç=ÖÉå~ååíÉå=Ddo^kfqJm~ê~ãÉíÉêD=îÉêïÉåÇÉíI=ÄÉá=ÇÉåÉå=~ìÅÜ=P=oçí~íáçåÉå=
ÉåíÜ~äíÉå=ëáåÇK=aÉëÜ~äÄ=ãΩëëíÉå=ÜáÉê=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=ãáí=ÇÉå=ãçÇáÑáòáÉêíÉå=cçêãÉäå=ÄÉêÉÅÜåÉí=ïÉêÇÉåK=
aáÉë=ïìêÇÉ= ÄÉá= ÇÉê=dÉçáÇÄÉêÉÅÜåìåÖ= îçå=dìêíåÉê= NVTU= EêáÅÜíáÖÉêïÉáëÉF= åáÅÜí= ÄÉêΩÅâëáÅÜíáÖíK=aáÉë= Ü~í= òìê=
cçäÖÉI=Ç~ëë=Ç~ë=~ëíêçÖÉçÇ®íáëÅÜÉ=dÉçáÇ=îçå=dìêíåÉê=E`eNVMPF=ìåÇ=Éáå=åÉìÉë=~ëíêçÖÉçÇ®íáëÅÜÉë=dÉçáÇ=áã=
`eNVMPH=ÇáÉëÉå=póëíÉãìåíÉêëÅÜáÉÇ=åáÅÜí= ~ìÑòÉáÖÉåK=aáÉ= fåâçåëáëíÉåò= òïáëÅÜÉå=ÇÉå=ÄÉáÇÉå=póëíÉãÉå= áëí=
ÜÉìíÉ= å~ÅÜíê®ÖäáÅÜ= â~ìã=ãÉÜê= òì= âçêêáÖáÉêÉåI=ïÉáä= ëçïçÜä= Ç~ë=dÉçáÇ= îçå=dìêíåÉê= ~äë= ~ìÅÜ=ÇáÉ= Ddo^kfqJ
m~ê~ãÉíÉêD= áå= ÇÉê= mê~ñáë= ïÉáí= îÉêÄêÉáíÉí= ï~êÉåK= aáÉë= ÄäÉáÄí= àÉÇçÅÜ= ÑΩê= ÇáÉ= éê~âíáëÅÜÉ= ^åïÉåÇìåÖ= çÜåÉ=
_ÉÇÉìíìåÖI= Ñ~ääë= åáÅÜí= îÉêëìÅÜí= ïáêÇI= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= ~ìÅÜ= dÉçáÇÜ∏ÜÉå= ΩÄÉê= ÉáåÉ= ê®ìãäáÅÜÉ=
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=

pÉáíÉ=NV= =
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ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=ãáí= ÇÉå= Ddo^kfqJm~ê~ãÉíÉêåD= îçã=`eNVMP= áåë=`eNVMPH=çÇÉê= ìãÖÉâÉÜêíI= òì=
íê~åëÑçêãáÉêÉåK=

báå=ïÉáíÉêÉë=mêçÄäÉã=ÉêÖáÄí=ëáÅÜ=ÄÉá=ÇÉê=sÉêïÉåÇìåÖ=îçå=içí~ÄïÉáÅÜìåÖÉå=~ìë=ÇÉê=q~íë~ÅÜÉI=Ç~ëë=ëáÉ=ëáÅÜ=
~ìÑ= ÇáÉ= ÉääáéëçáÇáëÅÜÉ= EÖÉçÖê~ÑáëÅÜÉF= kçêÇêáÅÜíìåÖ= ÄÉòáÉÜÉåI= Ç~ëë= ~ÄÉê= éê~âíáëÅÜ= ~ääÉ=
îÉêãÉëëìåÖëíÉÅÜåáëÅÜÉå= ^êÄÉáíÉå= áã= ëÅÜïÉáòÉêáëÅÜÉå= mêçàÉâíáçåëëóëíÉã= ÇìêÅÜÖÉÑΩÜêí= ïÉêÇÉå= ìåÇ= ëáÅÜ=
ÇÉãòìÑçäÖÉ=~ìÑ=ÇáÉ=kçêÇêáÅÜíìåÖ=ÇÉê=mêçàÉâíáçå=ÄÉòáÉÜÉåK=^ìÅÜ=äáÉÖÉå=ë®ãíäáÅÜÉ=áå=ÇáÉëÉê=^êÄÉáí=îçêäáÉÖÉåÇÉå=
j~ëëÉåãçÇÉääÉ= áã= ëÅÜïÉáòÉêáëÅÜÉå= mêçàÉâíáçåëëóëíÉã= îçêK= rã= åìå= ~ìÅÜ= ÇáÉ= ÄÉçÄ~ÅÜíÉíÉå=
içí~ÄïÉáÅÜìåÖÉå= áå= ÇáÉëÉã= póëíÉã= îÉêïÉåÇÉå= òì= â∏ååÉåI= ãΩëëÉå= ëáÉ= òìå®ÅÜëí= ìã= ÇáÉ=
jÉêáÇá~åâçåîÉêÖÉåò=ã=ÖÉÇêÉÜí=ïÉêÇÉåK=aáÉë=ÖÉëÅÜáÉÜí=ãáí=ÑçäÖÉåÇÉå=cçêãÉäåW=

)msin()mcos(
)msin()mcos(

GNGNKN
GNGNKN

⋅−⋅=
⋅+⋅=

ξηη
ηξξ =

ãáíW= ξhkW= kçêÇJpΩÇJhçãéçåÉåíÉ=ÇÉê=içí~ÄïÉáÅÜìåÖ=ÖÉÖÉåΩÄÉê=ÇÉê=h~êíÉåJkçêÇêáÅÜíìåÖ=

= ηhkW= tÉëíJlëíJhçãéçåÉåíÉ=ÇÉê=içí~ÄïÉáÅÜìåÖ=ÖÉÖÉåΩÄÉê=ÇÉê=h~êíÉåJkçêÇêáÅÜíìåÖ=

= ξdkW= kçêÇJpΩÇJhçãéçåÉåíÉ=ÇÉê=içí~ÄïÉáÅÜìåÖ=ÖÉÖÉåΩÄÉê=ÇÉê=ÖÉçÇ®íáëÅÜÉå=kçêÇêáÅÜíìåÖ=

= ηdkW= tÉëíJlëíJhçãéçåÉåíÉ=ÇÉê=içí~ÄïÉáÅÜìåÖ=ÖÉÖÉåΩÄÉê=ÇÉê=ÖÉçÇ®íáëÅÜÉå=kçêÇêáÅÜíìåÖ=

= ãW= jÉêáÇá~åâçåîÉêÖÉåò=

rã= ÇáÉëÉ= cçêãÉäå= ~åïÉåÇÉå= òì= â∏ååÉåI= ãΩëëÉå= ÄÉáÇÉ= içí~ÄïÉáÅÜìåÖëâçãéçåÉåíÉå= ÄÉòΩÖäáÅÜ= ÇÉê=
ÖÉçÖê~ÑáëÅÜÉå= kçêÇêáÅÜíìåÖ= ÄÉâ~ååí= ëÉáåK= bë= ÖáÄí= àÉÇçÅÜ= ëÉÜê= îáÉäÉ= pí~íáçåÉåI= ÄÉá= ïÉäÅÜÉå= åìê= ÉáåÉ=
hçãéçåÉåíÉ= ÄÉçÄ~ÅÜíÉí=ïìêÇÉ= ìåÇ= ÇáÉ= ~åÇÉêÉ= ÇÉëÜ~äÄ= å®ÜÉêìåÖëïÉáëÉ= ~ìë=j~ëëÉå= ÄÉêÉÅÜåÉí= ïÉêÇÉå=
ãìëëíÉK=aìêÅÜ=ÇáÉëÉ=aêÉÜìåÖ=ÉåíëíÉÜÉå=ã~ñáã~äÉ=hçêêÉâíìêÉå=~å=ÉáåÉê=ÉáåòÉäåÉå=hçãéçåÉåíÉ=îçå=Å~K=MKR?K=

SKOKO dÉçáÇìåÇìä~íáçåÉå=ìåÇ=e∏ÜÉå~åçã~äáÉå=

aáÉ= DÄÉçÄ~ÅÜíÉíÉåD=dÉçáÇìåÇìä~íáçåÉå=ìåÇ=e∏ÜÉå~åçã~äáÉå=ÉêÖÉÄÉå=ëáÅÜ=~ìë=ÇÉê=aáÑÑÉêÉåò=òïáëÅÜÉå=ÇÉå=
ÉääáéëçáÇáëÅÜÉå= e∏ÜÉå= ~ìë= dmpJ_ÉçÄ~ÅÜíìåÖÉå= ìåÇ= çêíÜçãÉíêáëÅÜÉå= e∏ÜÉå= EêÉëéK= kçêã~äÜ∏ÜÉåF= ~ìë=
káîÉääÉãÉåíJjÉëëìåÖÉåK=a~ÄÉá= ëáåÇ=çêíÜçãÉíêáëÅÜÉ=e∏ÜÉå=ìåÇ=kçêã~äÜ∏ÜÉå= ìå~ÄÜ®åÖáÖ= îçã=ÖÉï®ÜäíÉå=
oÉÑÉêÉåòÉääáéëçáÇ=ìåÇ=â∏ååÉå=EòìãáåÇÉëí=íÜÉçêÉíáëÅÜF=ÄÉçÄ~ÅÜíÉí=ïÉêÇÉåK=aáÉ=ÉáåòáÖÉ=pÅÜïáÉêáÖâÉáí=ÄÉëíÉÜí=
Ç~ÄÉá= áå= ÇÉê= cÉëíäÉÖìåÖ= ÇÉë= kìääéìåâíë= çÇÉê= ^ìëÖ~åÖëÜçêáòçåíëK= fã= ÄáëÜÉêáÖÉå= póëíÉã= `eNVMP= ïìêÇÉ=
ÇáÉëÉê=ëç=ÖÉï®ÜäíI=Ç~ëë=ëáÅÜ=~ìÑ=ÇÉã=omk= EoÉé≠êÉ=máÉêêÉ=Çì=káíçåF= áå=dÉåÑ=ÉáåÉ=e∏ÜÉ=îçå=PTPKS=jÉíÉêå=
ÉêÖáÄíK= aáÉëÉê= tÉêí= ëí~ããí= áã= tÉëÉåíäáÅÜÉå= ~ìë= ^åëÅÜäìëëãÉëëìåÖÉå= ~å= ÇÉå= mÉÖÉä= îçå= j~êëÉáääÉK= fã=
`eNVMPH= ïìêÇÉ= ÇáÉëÉê= tÉêí= ÖêìåÇë®íòäáÅÜ= ÄÉáÄÉÜ~äíÉåK= ^ìë= ÉáåÉê= éêçîáëçêáëÅÜÉå= âáåÉã~íáëÅÜÉå=
^ìëÖäÉáÅÜìåÖ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíë=ïìêÇÉ=àÉÇçÅÜ=Ç~ê~ìë=Ç~ë=mçíÉåíá~ä=ìåÇ=ÇáÉ=çêíÜçãÉíêáëÅÜÉ=e∏ÜÉ=ÑΩê=
ÇÉå=åÉìÉå=cìåÇ~ãÉåí~äéìåâí=áå=wáããÉêï~äÇ=ÄÉëíáããí=ìåÇ=ãáí=ÉáåÉã=tÉêí=îçå=UVTKVMSP=jÉíÉêå=EUUMKQQTR=
dmrF= ~äë= åÉìÉå= ^ìëÖ~åÖëÜçêáòçåí= ÑΩê= ÇáÉ= i~åÇÉëîÉêãÉëëìåÖ= ÑÉëíÖÉÜ~äíÉå= EbéçÅÜÉ= NVVPKMFK= _Éá= ÉáåÉê=
ïÉáíÉêÉå=^ìëÖäÉáÅÜìåÖ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíë=EiekVRF=ïáêÇ=ëáÅÜ=Ç~ÜÉê=ÇÉê=tÉêí=ÇÉë=omk=äÉáÅÜí=®åÇÉêåK=

fã= bqopUV= ÜáåÖÉÖÉå= ïìêÇÉ= îçå= ÇÉå= mçíÉåíá~äïÉêíÉå= ÇÉê= håçíÉåéìåâíÉ= ÇÉë= Éìêçé®áëÅÜÉå= káîÉääÉãÉåíë=
Erbik=i∏ëìåÖ=NVUS= xbÜêåëéÉêÖÉêI=hçâI=NVUSzF=~ìëÖÉÖ~åÖÉåK=aáÉëÉ=i∏ëìåÖ=ëíΩíòí=ëáÅÜ=~ìÑ=ÇÉå=mÉÖÉä=îçå=
^ãëíÉêÇ~ã= Ek^mFK= ^ìë= ÇáÉëÉê= _ÉêÉÅÜåìåÖ= ÉêÖáÄí= ëáÅÜ= ÑΩê= wáããÉêï~äÇ= ÉáåÉ= çêíÜçãÉíêáëÅÜÉ= e∏ÜÉ= îçå=
UVTKUMOT=jÉíÉê=EmçíÉåíá~ä=UUMKPQRV=dmrFK=wìã=póëíÉã=`eNVMPH=ÉêÖáÄí=ëáÅÜ=~äëç=Éáå=âçåëí~åíÉê=lÑÑëÉí=∆m=
îçå=Å~K=NM=ÅãK=

rã= åìå= ÉáåÉ= dÉçáÇìåÇìä~íáçå= çÇÉê= e∏ÜÉå~åçã~äáÉ= îçå= `eNVMPH= áåë= bqopUVI= çÇÉê= ìãÖÉâÉÜêíI= òì=
íê~åëÑçêãáÉêÉåI= áëí= Éë= ïáÉÇÉêìã= ~ã= ÉáåÑ~ÅÜëíÉåI= ïÉåå= ã~å= ÇÉå= tÉÖ= ΩÄÉê= ÖÉçòÉåíêáëÅÜÉ= hççêÇáå~íÉå=
åáããíK= a~ÄÉá= â~åå= áå= ÇÉå= ÄÉâ~ååíÉå= qê~åëÑçêã~íáçåëÑçêãÉäå= ÇáÉ= ÉääáéëçáÇáëÅÜÉ= e∏ÜÉ= ÇìêÅÜ= ÇáÉ=
dÉçáÇìåÇìä~íáçå=çÇÉê=e∏ÜÉå~åçã~äáÉ=ÉêëÉíòí=ïÉêÇÉåK=^åëÅÜäáÉëëÉåÇ=~å=ÇáÉëÉ=rãêÉÅÜåìåÖ=ïáêÇ=åìå=åçÅÜ=
ÇáÉ=hçêêÉâíìê=ïÉÖÉå=ÇÉë=ìåíÉêëÅÜáÉÇäáÅÜÉå=^ìëÖ~åÖëÜçêáòçåíë=~åÖÉÄê~ÅÜíK=

SKOKP pÅÜïÉêÉïÉêíÉ=

aáÉ= ~ÄëçäìíÉå= pÅÜïÉêÉïÉêíÉ= ëáåÇ= ~äë= _Éíê~Ö= ÇÉë= pÅÜïÉêÉîÉâíçêë= ìå~ÄÜ®åÖáÖ= îçã= ÖÉï®ÜäíÉå=
oÉÑÉêÉåòëóëíÉãK=jáí=ÖÉåΩÖÉåÇÉê=dÉå~ìáÖâÉáí=â∏ååÉå=ëáÉ=ÇÉê=sÉêíáâ~äâçãéçåÉåíÉ=ÖäÉáÅÜÖÉëÉíòí=ïÉêÇÉåK=aáÉ=
kçêã~äëÅÜïÉêÉ=â~åå=åìê=ÑΩê=Éáå=ãáííäÉêÉë=bêÇÉääáéëçáÇ=ëáååîçää=ÖÉêÉÅÜåÉí=ïÉêÇÉåI=Ç~=ëáÉ=ÑΩê= äçâ~äÉ=póëíÉãÉ=
áã= ^ääÖÉãÉáåÉå= åáÅÜí= ÇÉÑáåáÉêí= áëíK= pçãáí= ëáåÇ= ~ìÅÜ= ÇáÉ= pÅÜïÉêÉ~åçã~äáÉå= åìê= áå= ÉáåÉã= ÖäçÄ~äÉå= póëíÉã=
~ìëÇêΩÅâÄ~ê=ìåÇ=Ü®åÖÉå=åìê= îçå=ÇÉê= îÉêïÉåÇÉíÉå=kçêã~äëÅÜïÉêÉÑçêãÉä= ~ÄK=aáÉ=oÉÇìâíáçå=ÇÉê=pÅÜïÉêÉ=
ìã= ÇÉå= báåÑäìëë= ÄÉâ~ååíÉê= j~ëëÉåãçÇÉääÉ= ïáêÇ= ÉÄÉåÑ~ääë= ~åå®ÜÉêåÇ= ìå~ÄÜ®åÖáÖ= îçã= _ÉòìÖëëóëíÉã=
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ÇìêÅÜÖÉÑΩÜêíK= a~ÇìêÅÜ= äáÉÖÉå= ~ìÅÜ= ÇáÉ= oÉëáÇì~äëÅÜïÉêÉå= áã= ÖäçÄ~äÉå= póëíÉã= îçê= ìåÇ= â∏ååÉå= åáÅÜí= áå=
ÉáåÑ~ÅÜÉê= tÉáëÉ= áå= Éáå= äçâ~äÉë= póëíÉã= íê~åëÑçêãáÉêí= ïÉêÇÉåI= ïáÉ= ÇáÉë= ÑΩê= içí~ÄïÉáÅÜìåÖÉå= ìåÇ=
dÉçáÇìåÇìä~íáçåÉå=ã∏ÖäáÅÜ=áëíK=

_Éá= ÉáåÉê= âçãÄáåáÉêíÉå= dÉçáÇÄÉëíáããìåÖ= ãáí= pÅÜïÉêÉ~åçã~äáÉåI= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= DÄÉçÄ~ÅÜíÉíÉåD=
dÉçáÇìåÇìä~íáçåÉå= áëí= Éë= ÇÉëÜ~äÄ= ÉáåÑ~ÅÜÉêI= ÇáÉ= _ÉêÉÅÜåìåÖÉå= áã= ÖäçÄ~äÉå= _ÉòìÖëëóëíÉã= ÇÉê=
pÅÜïÉêÉãÉëëìåÖÉå= ÇìêÅÜòìÑΩÜêÉåK= c~ääë= ÇáÉ= _ÉêÉÅÜåìåÖÉå= íêçíòÇÉã= áå= äçâ~äÉå= póëíÉãÉå= ÇìêÅÜÖÉÑΩÜêí=
ïÉêÇÉåI=áëí=Éë=Éêä~ìÄíI=ÑΩê=ÇÉå=sÉêä~ìÑ=ÇÉê=pÅÜïÉêÉå=ìåÄÉâ~ååíÉ=m~ê~ãÉíÉê=ElÑÑëÉíI=qêÉåÇF=~åòìëÉíòÉåK=

T aáÉ=oÉÇìâíáçå=ÇÉê=_ÉçÄ~ÅÜíìåÖÉå=

TKN báåÑΩÜêìåÖ=
få=oÉÖáçåÉå=ãáí=ÄÉïÉÖíÉê=qçéçÖê~ÑáÉ=ìåÇ=âçãéäÉñÉå=ÖÉçäçÖáëÅÜÉå=píêìâíìêÉå= áëí=Éë= áã=^ääÖÉãÉáåÉå=åáÅÜí=
çÜåÉ= ïÉáíÉêÉë= ã∏ÖäáÅÜI= Ç~ë= pÅÜïÉêÉÑÉäÇ= ~ìë= ÇÉå= ÇìêÅÜÖÉÑΩÜêíÉå= jÉëëìåÖÉå= ÇáêÉâí= òì= ÄÉëíáããÉåK=
sçêÖ®åÖáÖ= ãΩëëÉå= ÇáÉ= báåÑäΩëëÉ= îçå= j~ëëÉå= ÉäáãáåáÉêí= ïÉêÇÉåI= ïÉäÅÜÉ= ÉáåÉ= ÜçÅÜÑêÉèìÉåíÉ= pí∏êìåÖ= ÇÉë=
pÅÜïÉêÉÑÉäÇÉë=îÉêìêë~ÅÜÉåI=ÇáÉ=åçêã~äÉêïÉáëÉ=ÇìêÅÜ=jÉëëìåÖÉå=åáÅÜí=îçääëí®åÇáÖ=ÉêÑ~ëëí=ïÉêÇÉå=â∏ååÉåK=
aáÉë= áëí= áåëÄÉëçåÇÉêÉ= ÑΩê= çÄÉêÑä®ÅÜÉåå~ÜÉ= j~ëëÉå= ÇÉê= c~ääI= ~äëç= ÑΩê= ÇáÉ= qçéçÖê~ÑáÉ= ìåÇ= äçâ~äÉ=
aáÅÜíÉ~åçã~äáÉåK= aìêÅÜ= ÇÉêÉå= bäáãáå~íáçå= â~åå= Ç~ë= pÅÜïÉêÉÑÉäÇ= ~ìÅÜ= áå= dÉÄáÉíÉå= ãáí= êÉÇìòáÉêíÉê=
píΩíòéìåâíÇáÅÜíÉ=ãáí=ÖÉåΩÖÉåÇÉê=dÉå~ìáÖâÉáí=ÄÉëíáããí=ïÉêÇÉåK=

báå= òïÉáíÉê= dêìåÇ= ÑΩê= ÇáÉ= báåÑΩÜêìåÖ= îçå= j~ëëÉåãçÇÉääÉå= áëí= ÇáÉ= cçêíëÉíòìåÖ= ÇÉë= pÅÜïÉêÉÑÉäÇÉë= ~ìÑ=
jÉÉêÉëåáîÉ~ìI= ïáÉ= ÇáÉë= áå= ÇÉê= _ÉêÉÅÜåìåÖ= îçå= dÉçáÇ= ìåÇ= çêíÜçãÉíêáëÅÜÉå= e∏ÜÉå= å∏íáÖ= áëíK= a~=
åçêã~äÉêïÉáëÉ= ÇáêÉâí= ~ìÑ= ÇÉã= dÉçáÇ= ëÉäÄëí= âÉáåÉ= jÉëëìåÖÉå= ÇìêÅÜÖÉÑΩÜêí= ïÉêÇÉå= â∏ååÉåI= áëí= Éë=
ìåìãÖ®åÖäáÅÜI=ÇáÉëÉ=tÉêíÉ=ÇìêÅÜ=^åå~ÜãÉå=ΩÄÉê=ÇáÉ=j~ëëÉåîÉêíÉáäìåÖ=áã=bêÇáååÉêÉå=òì=éê®ÇáòáÉêÉåK=aáÉë=
áëí= ÉáåÉê= ÇÉê= e~ìéíå~ÅÜíÉáäÉ= ÇÉë= póëíÉãë= dÉçáÇ= ìåÇ= çêíÜçãÉíêáëÅÜÉ= e∏ÜÉå= ÖÉÖÉåΩÄÉê= ÇÉã= póëíÉãI=
ÄÉëíÉÜÉåÇ= ~ìë= nì~ëáÖÉçáÇ= ìåÇ= kçêã~äÜ∏ÜÉåI= ïÉäÅÜÉë= ~ääÉáå= ~ìë= _ÉçÄ~ÅÜíìåÖÉå= ~å= ÇÉê= bêÇçÄÉêÑä®ÅÜÉ=
ÄÉëíáããÄ~ê=áëíK=^ÄÉê=~ìÅÜ=ÄÉá=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë=nì~ëáÖÉçáÇë=áëí=Éë=áå=ÇÉê=mê~ñáë=áå=ÖÉÄáêÖáÖÉå=dÉÖÉåÇÉå=
ìåìãÖ®åÖäáÅÜI= òìãáåÇÉëí= Éáå= qçéçÖê~ÑáÉãçÇÉää= ÉáåòìÑΩÜêÉåI= ìã= ÇáÉ= ^åò~Üä= ÇÉê= píΩíòéìåâíÉ= ÑΩê= ÇáÉ=
pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=ã∏ÖäáÅÜëí=âäÉáå=òì=Ü~äíÉå=ìåÇ=ÇáÉ=dÉå~ìáÖâÉáí=òì=ëíÉáÖÉêåK=

^äë= ëéÉòáÉääÉë= j~ëëÉåãçÇÉää= â~åå= Éáå= ÜçÅÜ~ìÑä∏ëÉåÇÉë= ÖäçÄ~äÉë= hìÖÉäÑìåâíáçåëãçÇÉää= ÇÉë= pÅÜïÉêÉÑÉäÇë=
ÄÉòÉáÅÜåÉí=ïÉêÇÉåK=c~ääë=ã~åI=ïáÉ= áå=ÇÉå=^êÄÉáíÉå= òì=`edblVUI= âÉáå= ëçäÅÜÉë=ÉáåÑΩÜêíI= â∏ååÉå=å~ÅÜ=ÇÉê=
oÉÇìâíáçå=ÇÉê=_ÉçÄ~ÅÜíìåÖÉå=êÉä~íáî=ÖêçëëÉ=qêÉåÇë=áå=ÇÉå=oÉëáÇìÉå=îÉêÄäÉáÄÉåI=ïÉäÅÜÉ=îçê=ÇÉê=fåíÉêéçä~íáçå=
ÇÉë=oÉëíÑÉäÇÉë=åçÅÜ=òìë®íòäáÅÜ=ÇìêÅÜ=ÉáåÉå=ÖÉÉáÖåÉíÉå=^åë~íò=ÉäáãáåáÉêí=ïÉêÇÉå=ãΩëëÉåK=tÉëÉåíäáÅÜ=áëí=ÇáÉ=
báåÑΩÜêìåÖ= ÉáåÉë= ÖäçÄ~äÉå= oÉÑÉêÉåòãçÇÉääë= áåëÄÉëçåÇÉêÉ= ÄÉá= ÉáåÉê= êÉáå= Öê~îáãÉíêáëÅÜÉå= çÇÉê= êÉáå=
~ëíêçÖÉçÇ®íáëÅÜÉå= _ÉëíáããìåÖ= ÇÉë= dÉçáÇëK= c~ääë= ã~å= àÉÇçÅÜ= ~ìÅÜ= ÖÉåΩÖÉåÇ= DÇáêÉâí= ÄÉçÄ~ÅÜíÉíÉD=
dÉçáÇìåÇìä~íáçåÉå=áå=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ÉáåÄÉòáÉÜíI=â~åå=Ç~ê~ìÑ=îÉêòáÅÜíÉí=ïÉêÇÉåK=

TKO _ÉêÉÅÜåìåÖëãÉíÜçÇÉå=ÑΩê=j~ëëÉåÉáåÑäΩëëÉ=
báåÉ=ΩÄäáÅÜÉ=jÉíÜçÇÉI=ìã=ÇÉå=báåÑäìëë=îçå=j~ëëÉå=òì=ÄÉêÉÅÜåÉåI=áëí=ÇáÉ=^ìÑíÉáäìåÖ=ÇÉê=jçÇÉääÉ=áå=ÉáåòÉäåÉ=
ÉáåÑ~ÅÜÉ=ÖÉçãÉíêáëÅÜÉ=cáÖìêÉå=Enì~ÇÉêI=mêáëãÉåI=wóäáåÇÉêëÉâíçêÉåFI=îçå=ïÉäÅÜÉå=ÇáÉ=j~ëëÉå~åòáÉÜìåÖ=ãáí=
ÇÉã= kÉïíçåDëÅÜÉå= dê~îáí~íáçåëÖÉëÉíò= ÉáåÑ~ÅÜ= ÄÉêÉÅÜåÉí= ïÉêÇÉå= â~ååK= jáí= ï~ÅÜëÉåÇÉê= båíÑÉêåìåÖ= ÇÉê=
j~ëëÉå= îçå= ÇÉå= pí~íáçåÉå=ïÉêÇÉå= ÇáÉëÉ= h∏êéÉê= Ç~åå= ÇìêÅÜ= åçÅÜ= ÉáåÑ~ÅÜÉêÉ=jçÇÉääÉ= Ej~ëëÉåäáåáÉå= ìåÇ=
j~ëëÉåéìåâíÉF= ~ééêçñáãáÉêíK= aáÉëÉ= jÉíÜçÇÉ= áëí= áåëÄÉëçåÇÉêÉ= ÑΩê= ÇáÉ= _ÉêÉÅÜåìåÖ= ÇÉê= táêâìåÖ= ÇÉê=
qçéçÖê~ÑáÉ= ëçïçÜä= áå=ÇÉê=dÉçÇ®ëáÉ=~äë=~ìÅÜ= áå=ÇÉê=dÉçéÜóëáâ=ïÉáí= îÉêÄêÉáíÉí=ìåÇ= äáÉÑÉêí= áå=ÇÉê=oÉÖÉä= ëÉÜê=
ÖìíÉ= oÉëìäí~íÉK= báå= mêçÄäÉã= ÄÉá= ÇÉê= sÉêïÉåÇìåÖ= ÇáÉëÉê= jÉíÜçÇÉ= áëí= àÉÇçÅÜI= Ç~ëë= ÉáåÉ= âçãéäÉñÉ=
ÖÉçäçÖáëÅÜÉ=píêìâíìê=Ç~ãáí=åáÅÜí=çÜåÉ=báåÑΩÜêìåÖ=îçå=h~åíÉå=ìåÇ=táåâÉäå=ÉáåÖÉÑΩÜêí=ïÉêÇÉå=â~ååK=kÉìÉêÉ=
jÉíÜçÇÉå= îÉêëìÅÜÉå= ÇÉëÜ~äÄI= ÇÉå= pí∏êâ∏êéÉê= ÇáêÉâí= ÇìêÅÜ= Éáå= ìåêÉÖÉäã®ëëáÖ= ÖÉÑçêãíÉë= mçäóÉÇÉê= òì=
ãçÇÉääáÉêÉå=x^êåÉíI=NVVOzK=aÉê=báåÑäìëë=~ìÑ=Ç~ë=pÅÜïÉêÉÑÉäÇ=ïáêÇ=áå=ÇáÉëÉã=c~ää=ΩÄÉê=Éáå=lÄÉêÑä®ÅÜÉåáåíÉÖê~ä=
ÇÉë=pÅÜïÉêÉÑäìëëÉë=ÄÉêÉÅÜåÉíK=cΩê=ÖêçÄÉ=jçÇÉääáÉêìåÖÉå=îçå=íáÉÑ=ÖÉäÉÖÉåÉå=píêìâíìêÉå=áëí=ÇáÉë=ëáÅÜÉê=ÉáåÉ=
ÉÑÑáòáÉåíÉ=^äíÉêå~íáîÉ=òìê=âä~ëëáëÅÜÉå=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=îçå=ëÉåâêÉÅÜíÉå=nì~ÇÉêåK=cΩê=êÉä~íáî=ÉáåÑ~ÅÜ=
ëíêìâíìêáÉêíÉ=j~ëëÉå=â~åå=Ç~ãáí=ëÉÜê=îáÉä=~å=oÉÅÜÉåòÉáí=ÉáåÖÉëé~êí=ïÉêÇÉåK=^åÇÉêÉêëÉáíë=áëí=ÇáÉëÉ=jÉíÜçÇÉ=
ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=ÉáåÉê=j~ëëÉI=ïÉäÅÜÉ=ëÉÜê=ìåêÉÖÉäã®ëëáÖ=ÖÉÑçêãí=áëíI=ïáÉ=òìã=_ÉáëéáÉä=ÇÉê=
qçéçÖê~ÑáÉI=åáÅÜí=ëÅÜåÉääÉê=~äë=ÇáÉ=_ÉêÉÅÜåìåÖ=ÉáåÉë=jçÇÉääëI=ïÉäÅÜÉë=~ìë=ÉáåòÉäåÉå=nì~ÇÉêå=ÖÉÄáäÇÉí= áëíK=
_Éá=ÇáÉëÉå=jçÇÉääÉå=ÖÉÜí=ÇÉê=sçêíÉáä=ÇÉê=_ÉêÉÅÜåìåÖ=ÉáåÉë=lÄÉêÑä®ÅÜÉåáåíÉÖê~äë=îÉêäçêÉåK=wìÇÉã=îÉêìêë~ÅÜí=
Éáå=ëçäÅÜÉë=jçÇÉää=ÖêçëëÉ=pÅÜïáÉêáÖâÉáíÉå=ÄÉá=ÇÉê=dÉåÉê~äáëáÉêìåÖ=ÇÉë=jçÇÉääëK=

wìê= bêâä®êìåÖ= ëÉá= ÜáÉê= Éáå=_ÉáëéáÉä= ~ìÑÖÉÑΩÜêíW= _Éá= ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë= báåÑäìëëÉë= ÇÉê= qçéçÖê~ÑáÉ=ïáêÇ= ÇáÉ=
å®ÅÜëíÉ=rãÖÉÄìåÖ=ãáí=ÉáåÉã=ëÉÜê=ÜçÅÜ~ìÑä∏ëÉåÇÉå=jçÇÉää=ÖÉêÉÅÜåÉíK=gÉ=ïÉáíÉê=ÇáÉ=j~ëëÉå=îçã=^ìÑéìåâí=



=

= =
=

pÉáíÉ=ON= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

ÉåíÑÉêåí=ëáåÇI=ÇÉëíç=ÖÉêáåÖÉê=ïáêÇ=ÇáÉ=^ìÑä∏ëìåÖ=ÖÉï®ÜäíK=aáÉë=ä®ëëí=ëáÅÜ=ëÉÜê=ÉáåÑ~ÅÜ=ÇìêÅÜÑΩÜêÉåI=ïÉáä=ëáÅÜ=
Éáå=dÉä®åÇÉãçÇÉääI=ïÉäÅÜÉë=áå=nì~ÇÉêå=EçÇÉê=~ìÅÜ=wóäáåÇÉêëÉâíçêÉåF=îçêäáÉÖíI=ÉáåÑ~ÅÜ=áå=qÉáäãçÇÉääÉ=~ìÑíÉáäÉå=
ä~ëëÉåI=ÇáÉ= ëáÅÜ= ~åëÅÜäáÉëëÉåÇ=ã~ëëÉåÖäÉáÅÜ=ÖÉåÉê~äáëáÉêÉå= ä~ëëÉåK=_Éá= ÉáåÉã=dÉä®åÇÉãçÇÉääI=ïÉäÅÜÉë=~äë=
ìåêÉÖÉäã®ëëáÖÉê=mçäóÉÇÉê=îçêäáÉÖíI=â~åå=ã~å=ÇáÉëÉ=^ìÑíÉáäìåÖ=åáÅÜí=ãÉÜê=çÜåÉ=ïÉáíÉêÉë=ÇìêÅÜÑΩÜêÉåK=få=ÇÉê=
îçêäáÉÖÉåÇÉå= ^êÄÉáí= ïìêÇÉ= ÇáÉ= jÉíÜçÇÉ= ÇÉê= _ÉêÉÅÜåìåÖ= ãáííÉäë= mçäóÉÇÉêå= åçÅÜ= åáÅÜí= ΩÄÉê~ää= ÉáåÖÉÑΩÜêí=
EáåëÄÉëçåÇÉêÉ=jçÜçíáÉÑÉI= fîêÉ~Jh∏êéÉêFI= ëçåÇÉêå= åìê= ÑΩê= ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë= báåÑäìëëÉë= ÇÉê= ìåãáííÉäÄ~êÉå=
pí~íáçåëìãÖÉÄìåÖK=EëáÉÜÉ=h~éáíÉä=TKPKNFK=

TKP báåÑäΩëëÉ=îçå=j~ëëÉåãçÇÉääÉå=
TKPKN táêâìåÖ=ÇÉê=qçéçÖê~ÑáÉ=

táÉ=áå=h~éáíÉä=RKN=Éêï®ÜåíI= äáÉÖí=Ç~ë=qçéçÖê~ÑáÉãçÇÉää= áå=o~ëíÉêÑçêã=ãáí=ìåíÉêëÅÜáÉÇäáÅÜÉå=^ìÑä∏ëìåÖÉå=îçê=
EOR=jÉíÉêI=RM=jÉíÉêI=RMM=jÉíÉêI=NM=háäçãÉíÉêFK=aáÉ=ÖÉå~ìÉëíÉå=oÉëìäí~íÉ=ÄÉá=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=
ÇÉê=qçéçÖê~ÑáÉ=ÉêÜ®äí=ã~åI=ïÉåå=ã~å=áããÉê=ãáí=ÇÉã=Ü∏ÅÜëí~ìÑä∏ëÉåÇÉå=jçÇÉää=~êÄÉáíÉíK=aáÉë=áëí=àÉÇçÅÜ=~ìë=
dêΩåÇÉå= ÇÉê= oÉÅÜÉåòÉáíI= ïÉäÅÜÉ= Ç~ÑΩê= ÄÉå∏íáÖí= ïáêÇI= áå= ÇÉê= mê~ñáë= ~ìëÖÉëÅÜäçëëÉåK= j~å= ãìëë= ÇÉëÜ~äÄ=
~ÄëÅÜ®íòÉåI= Äáë= òì= ïÉäÅÜÉê= båíÑÉêåìåÖ= ïÉäÅÜÉë= jçÇÉää= îÉêïÉåÇÉí= ïÉêÇÉå= ãìëëI= çÜåÉ= Ç~ëë= ëáÖåáÑáâ~åíÉ=
cÉÜäÉê=áå=ÇáÉ=ÄÉêÉÅÜåÉíÉå=pÅÜïÉêÉÑÉäÇâçãéçåÉåíÉå=ÉáåÑäáÉëëÉåK=

sçå=_ÉÖáåå=ïÉÖ=ïìêÇÉ=ÉåíëÅÜáÉÇÉåI= ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=ÇÉê= qçéçÖê~ÑáÉ= áããÉê=Ç~ë=Ö~åòÉ=
îçêÜ~åÇÉåÉ=jçÇÉää=òì=îÉêïÉåÇÉåI=~äëç=åáÅÜí=J=ïáÉ=òìã=_ÉáëéáÉä=áå=ÇÉê=dê~îáãÉíêáÉ=ΩÄäáÅÜ=J=åìê=Äáë=òì=ÉáåÉã=
ÄÉëíáããíÉå= dêÉåòê~Çáìë= EçÑí= ÄÉåìíòí= ïáêÇ= êZNST= âãFK= aáÉë= Ü~í= ÇÉå= dêìåÇ= Ç~êáåI= Ç~ëë= áåÇáîáÇìÉääÉ=
báåòìÖëÖÉÄáÉíÉ= òï~ê= ëçïçÜä= ÑΩê= pÅÜïÉêÉãÉëëìåÖÉå= ~äë= ~ìÅÜ= ÑΩê= içí~ÄïÉáÅÜìåÖÉå= ëÉÜê= ÖìíÉ= oÉëìäí~íÉ=
äáÉÑÉêåI=~ÄÉê=ÄÉá=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉê=táêâìåÖ=~ìÑ=Ç~ë=mçíÉåíá~ä=äçâ~ä=kÉÄÉåÉÑÑÉâíÉ=~ìÑíêÉíÉå=â∏ååÉåI=ïÉäÅÜÉ=
ÉáåÉ=dê∏ëëÉåçêÇåìåÖ=îçå=ãÉÜêÉêÉå=Åã=ÉêêÉáÅÜÉåK=

wìÇÉã= â∏ååÉå= ÇáÉ= p®ìäÉå= ÇÉë= qçéçÖê~ÑáÉãçÇÉääë= ãáí= ÇÉê= ëíêÉåÖÉå= nì~ÇÉêÑçêãÉä= ÄÉêÉÅÜåÉíI= çÇÉê= ~ÄÉê=
ÇìêÅÜ=j~ëëÉåäáåáÉå=çÇÉê=j~ëëÉåéìåâíÉ=~ééêçñáãáÉêí=ïÉêÇÉåK=^ìÅÜ=ÇáÉë=Ü~í=ÉáåÉå=ïÉëÉåíäáÅÜÉå=báåÑäìëë=~ìÑ=
ÇáÉ=oÉÅÜÉåÖÉëÅÜïáåÇáÖâÉáíK=^ìÅÜ=ÜáÉê=Öáäí=ÉëI=dêÉåòÇáëí~åòÉå=ÑÉëíòìäÉÖÉåI=~Ä=ïÉäÅÜÉå=ÇáÉ=sÉêÉáåÑ~ÅÜìåÖÉå=
òìä®ëëáÖ= ëáåÇK= ^äë= wìë~ããÉåÑ~ëëìåÖ= ÇÉê= råíÉêëìÅÜìåÖÉå= òì= ÇáÉëÉå= dêÉåò~Äëí®åÇÉå= â∏ååÉå= ÑçäÖÉåÇÉ=
^åÖ~ÄÉå=ÇáÉåÉåI=ïÉäÅÜÉ=ÉáåÉå=hçãéêçãáëë=òïáëÅÜÉå=dÉå~ìáÖâÉáí=ìåÇ=oÉÅÜÉåòÉáí=ÄáäÇÉåW=

= = ã~ñáã~ä=ÄÉÖ~åÖÉåÉê=cÉÜäÉê=~ìÑ=

dêÉåòÉ= aáëí~åò= mçíÉåíá~ä= pÅÜïÉêÉ= içí~ÄïK=

jeRMM=J=jeNM= RM=âã= NKS=Åã= MKNP=ãÖ~ä= MKMT=?=

iáåáÉ=J=mìåâí=jeNM= J= J= J= J=

nì~ÇÉê=J=iáåáÉ=jeNM= ∞= J= J= J=

iáåáÉ=J=mìåâí=jeRMM= OM=âã= MKP=Åã= MKMP=ãÖ~ä= MKMN=?=

nì~ÇÉê=J=iáåáÉ=jeRMM= R=âã= MKN=Åã= MKMV=ãÖ~ä= MKMO=?=
jeRM=J=jeRMM= NORM=ã= MKO=ãã= MKNU=ãÖ~ä= MKMR=?=

iáåáÉ=J=mìåâí=jeRM= J= J= J= J=

nì~ÇÉê=J=iáåáÉ=jeRM= PMM=ã= M= MKMN=ãÖ~ä= M=

aejOR=J=jeRM= NMM=ã= M= MKMV=ãÖ~ä= MKMO=?=

q~ÄÉääÉ=TKPJNW=dÉï®ÜäíÉ=dêÉåòÇáëí~åòÉå=ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=ÇÉê=qçéçÖê~ÑáÉ=ìåÇ=ÇìêÅÜ=ÇáÉ=
sÉêÉáåÑ~ÅÜìåÖ=ã~ñáã~ä=ÄÉÖ~åÖÉåÉ=cÉÜäÉê=

k~ÅÜÇÉã=ÇáÉ=dêÉåòÇáëí~åòÉå=ÑÉëíÖÉäÉÖí=ïìêÇÉåI=âçååíÉ=åìå=ÇÉê=qçéçÖê~ÑáÉÉáåÑäìëë=ÄÉêÉÅÜåÉí=ïÉêÇÉåK=^äë=
aáÅÜíÉ=ïìêÇÉ=Ç~ÄÉá=ÖÉåÉêÉää=OKST=ÖLÅãP=ÖÉï®ÜäíI=~ìëëÉê= áå=ÇÉå=oÉÖáçåÉåI=ÇÉë= fîêÉ~Jh∏êéÉêë=ìåÇ=ÇÉê=mçJ
bÄÉåÉI=ïç=å~ÅÜ=ÇÉã=sÉêÑ~ÜêÉå=îçå=h~éáíÉä=RKO=mçäóÖçåÉ=ãáí=~åçã~äÉê=aáÅÜíÉ=ÉáåÖÉÑΩÜêí=ïìêÇÉåK=

aáÉëÉ= _ÉêÉÅÜåìåÖÉå= ïìêÇÉå= ÑΩê= ë®ãíäáÅÜÉ= ~ëíêçÖÉçÇ®íáëÅÜÉå= pí~íáçåÉåI= pÅÜïÉêÉëí~íáçåÉåI= isVRJmìåâíÉ=
ìåÇ=áå=ÉáåÉã=êÉÖÉäã®ëëáÖÉå=NJâãJdáííÉê=ÄÉêÉÅÜåÉíK=

^äë=_ÉáëéáÉäÉ=ÇáÉëÉê=táêâìåÖ=ëáåÇ=ÜáÉê=ÇÉê=báåÑäìëë=~ìÑ=ÇáÉ=dÉçáÇÜ∏ÜÉ=Ç~êÖÉëíÉääí=E^ÄÄK=TKPJNFI=ìã=ÇÉå=ÖêçÄÉå=
sÉêä~ìÑ=ÇÉê=qçéçïáêâìåÖ=òì=òÉáÖÉåI=~ÄÉê=~ìÅÜ=ÇáÉ=táêâìåÖ=~ìÑ=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=E^ÄÄK=TKPJOFI=ìã=ÇÉå=
äçâ~ä=ëÉÜê=ëí~êâ=î~êááÉêÉåÇÉå=`Ü~ê~âíÉê=ÇáÉëÉê=hçêêÉâíìê=åçÅÜ=Éáåã~ä=òì=ÄÉíçåÉåK=
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^ÄÄK=TKPJNW= báåÑäìëë=ÇÉê=qçéçÖê~ÑáÉ=~ìÑ=ÇáÉ=dÉçáÇÜ∏ÜÉ=

=

^ÄÄK=TKPJOW= báåÑäìëë=ÇÉê=qçéçÖê~ÑáÉ=~ìÑ=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=
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pÉáíÉ=OP= =
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=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

TKPKO táêâìåÖ=ÇÉê=jçÜçJaáëâçåíáåìáí®í=

cΩê= ÇáÉ= _ÉêÉÅÜåìåÖ= ÇÉë= jçÜçJbáåÑäìëëÉë= ïìêÇÉå= ®ÜåäáÅÜÉ= råíÉêëìÅÜìåÖÉå= ΩÄÉê= ÇáÉ= dêÉåò~Äëí®åÇÉ=
ÇìêÅÜÖÉÑΩÜêí=ïáÉ=ÄÉá=ÇÉê=qçéçÖê~ÑáÉK=a~ê~ìë=ÉêÖ~Ä=ëáÅÜW=aáÉ=jçÜçïáêâìåÖ=ïáêÇ=Äáë=òì=ÉáåÉê=aáëí~åò=îçå=PM=
âã=ãáí=ÇÉê=nì~ÇÉêÑçêãÉäI=Äáë=òì=SM=âã=ãáí=ÇÉê=iáåáÉåÑçêãÉä=ìåÇ=Ç~êΩÄÉê=Üáå~ìë=ÑΩê=ÇÉå=oÉëí=ÇÉë=jçÇÉääë=
ãáí=ÇÉê=cçêãÉä= ÑΩê=j~ëëÉåéìåâíÉ=ÄÉêÉÅÜåÉíK=^äë=^ìëÖäÉáÅÜëÜçêáòçåí=ïìêÇÉ=ÉáåÉ=qáÉÑÉ=îçå=PQ=âã=ÖÉï®ÜäíI=
ï~ë= ÇÉê=ãáííäÉêÉå= qáÉÑÉ= ÇÉë= Ö~åòÉå=jçÇÉääë= ÉåíëéêáÅÜíK= ^äë= aáÅÜíÉâçåíê~ëí= ~å= ÇÉê= hêìëíÉåJj~åíÉäJdêÉåòÉ=
ïìêÇÉ= Éáå= tÉêí= îçå= HMKQM= ÖLÅãP= ÉáåÖÉëÉíòíK= få= ^ÄÄK= TKPJP= áëí= ÇáÉ= táêâìåÖ= ÇÉë= jçÇÉääë= ~ìÑ= ÇáÉ=
dÉçáÇìåÇìä~íáçå=Ç~êÖÉëíÉääíK=

500000 550000 600000 650000 700000 750000 800000

100000

150000

200000

250000

300000

E

=

^ÄÄK=TKPJPW= táêâìåÖ=ÇÉë=jçÜçJjçÇÉääë=~ìÑ=ÇáÉ=dÉçáÇìåÇìä~íáçå=

aÉê= sÉêä~ìÑ= ÇÉê= fëçäáåáÉå= ÇÉê= jçÜçJtáêâìåÖ= òÉáÖí= ÉáåÉ= ëÉÜê= êìÜáÖÉ= píêìâíìêK= aáÉ= Öê∏ëëíÉå= åÉÖ~íáîÉå=
táêâìåÖÉå= ÄÉçÄ~ÅÜíÉå= ïáê= áã= båÖ~Çáå= EbF= ãáí= _Éíê®ÖÉå= îçå= JNUKQ= jÉíÉêåK= aáÉëÉê= tÉêí= ëíÉáÖí= Ç~åå= áå=
oáÅÜíìåÖ=kçêÇïÉëíÉå=ê~ëÅÜ=~åI=Äáë=ïáê= áå=ÇÉê=^àçáÉ=ÉáåÉå=_Éíê~Ö=îçå=HQKU=jÉíÉêå=ÉêêÉáÅÜÉåK=aáÉ=ÇìêÅÜ=ÇáÉ=
jçÜç=áå=ÇÉê=pÅÜïÉáò=îÉêìêë~ÅÜíÉå=aáÑÑÉêÉåòÉå=áå=ÇÉê=dÉçáÇìåÇìä~íáçå=ÄÉíê~ÖÉå=~äëç=ãÉÜê=~äë=OP=jÉíÉêK=aáÉ=
Öê∏ëëíÉå=içí~ÄïÉáÅÜìåÖÉå=ÉêêÉáÅÜÉå=áã=o~ìã=iìòÉêå=_Éíê®ÖÉ=îçå=ΩÄÉê=PM?K=

tÉåå=ïáê=àÉÇçÅÜ=ÇáÉ=táêâìåÖÉå=ãáí=ÇÉê=áå=^ÄÄK=TKPJN=Ç~êÖÉëíÉääíÉå=táêâìåÖ=ÇÉê=qçéçÖê~ÑáÉ=îÉêÖäÉáÅÜÉåI=ëç=
ëÉÜÉå=ïáêI= Ç~ëë= ÄÉáÇÉ=j~äÉ= ìåÖÉÑ®Üê= ÇÉê= ÖäÉáÅÜÉ= ÖêçÄÉ= sÉêä~ìÑI= ~ääÉêÇáåÖë=ãáí= ìãÖÉâÉÜêíÉã= sçêòÉáÅÜÉåI=
~ìÑíêáííK=aáÉ=ÄÉáÇÉå=táêâìåÖÉå=îçå=qçéçÖê~ÑáÉ=ìåÇ=jçÜç=ÜÉÄÉå=ëáÅÜ=~äëç=íÉáäïÉáëÉ=ÖÉÖÉåëÉáíáÖ=~ìÑK==

TKPKP táêâìåÖ=ÇÉë=fîêÉ~Jh∏êéÉêë=

aáÉ=táêâìåÖ=ÇÉë= fîêÉ~Jh∏êéÉêë= ~ìÑ= Ç~ë=dÉçáÇI=ïÉäÅÜÉ= áå= ^ÄÄK= TKPJQ= Ç~êÖÉëíÉääí= áëíI= ÉêêÉáÅÜí= áååÉêÜ~äÄ= ÇÉê=
pÅÜïÉáò=ÄÉá=_êáëë~Öç=Éáå=j~ñáãìã=îçå=Éíï~=TKS=jÉíÉêåK=aáÉ=ãáåáã~äÉå=_Éíê®ÖÉ=íêÉíÉå=~ã=_çÇÉåëÉÉ=~ìÑI=
ïç= ~ÄÉê= áããÉê= åçÅÜ= O= jÉíÉê= dÉçáÇìåÇìä~íáçå= ÇìêÅÜ= ÇÉå= fîêÉ~Jh∏êéÉê= îÉêìêë~ÅÜí= ïÉêÇÉåK= aáÉ= Öê∏ëëíÉå=
báåÑäΩëëÉ=~ìÑ=ÇáÉ=içí~ÄïÉáÅÜìåÖ=íêÉíÉå=áååÉêÜ~äÄ=ÇÉê=pÅÜïÉáò=áã=sÉêò~ëÅ~Jq~ä=~ìÑ=ìåÇ=ÉêêÉáÅÜÉå=_Éíê®ÖÉ=îçå=
ÖÉÖÉå=OM?K=aÉê=báåÑäìëë=~ìÑ=ÇáÉ=pÅÜïÉêÉ=ÉêêÉáÅÜí=_Éíê®ÖÉ=îçå=ΩÄÉê=NPM=ãÖ~äK=



=

= =
=

pÉáíÉ=OQ= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

500000 550000 600000 650000 700000 750000 800000

100000

150000
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250000
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=

^ÄÄK=TKPJQW= táêâìåÖ=ÇÉë=fîêÉ~Jh∏êéÉêë=~ìÑ=Ç~ë=dÉçáÇ=

TKPKQ táêâìåÖ=ÇÉê=mçJpÉÇáãÉåíÉ=

a~ë=jçÇÉää=ÇÉê=mçJpÉÇáãÉåíÉ=äáÉÖí=~ìëëÉêÜ~äÄ=ÇÉê=dêÉåòÉå=ÇÉê=pÅÜïÉáòK= fã=pΩÇíÉëëáå= áëí=ëÉáå=báåÑäìëë=~ìÑ=
Ç~ë= pÅÜïÉêÉÑÉäÇ= àÉÇçÅÜ= ëç= ÄÉÇÉìíÉåÇI= Ç~ëë= Éë= îçêíÉáäÜ~Ñí= áëíI= Éë= áå= ÉáåÉ= _ÉêÉÅÜåìåÖ= ÇÉë= dÉçáÇë= ÇÉê=
pÅÜïÉáò=ãáí=ÉáåòìÄÉòáÉÜÉåK=pÉáåÉ=táêâìåÖ=~ìÑ=Ç~ë=dÉçáÇ=áëí= áå=ÇÉê=ÖäÉáÅÜÉå=dê∏ëëÉåçêÇåìåÖ=ïáÉ=ÇáÉàÉåáÖÉ=
ÇÉë=fîêÉ~Jh∏êéÉêëK=páÉ=Ü~í=áÜê=~ÄëçäìíÉë=j~ñáãìã=áå=`Üá~ëëç=ãáí=JRKR=jÉíÉêåK=få=ÇÉê=kçêÇJ=ìåÇ=tÉëíëÅÜïÉáò=
ïÉêÇÉå= _Éíê®ÖÉ= îçå= JNKU= Äáë= JO= jÉíÉêå= ÉêêÉáÅÜíK= aáÉëÉë= jçÇÉää= âçãéÉåëáÉêí= ~äëç= áã= tÉëÉåíäáÅÜÉå= ÇÉå=
báåÑäìëë=ÇÉë=fîêÉ~Jh∏êéÉêëK=fã=pΩÇíÉëëáå=ïÉêÇÉå=içí~ÄïÉáÅÜìåÖÉå=îÉêìêë~ÅÜíI=ïÉäÅÜÉ=Äáë=Éíï~=NP?=êÉáÅÜÉåK=
páÉ=åÉÜãÉå=àÉÇçÅÜ=ëÉÜê=ê~ëÅÜ=~Ä=ìåÇ=ÄÉíê~ÖÉå=ÄÉêÉáíë=áå=iìÖ~åç=åìê=åçÅÜ=Éíï~=R?K=aÉëÜ~äÄ=áëí=Éë=ÑΩê=ÇáÉ=
pÅÜïÉêÉÑÉäÇáåíÉêéçä~íáçå=îçêíÉáäÜ~ÑíI=ÇáÉëÉë=jçÇÉää=òì=ÄÉêΩÅâëáÅÜíáÖÉåK=^ìÑ=ÇáÉ=pÅÜïÉêÉ=Ü~ÄÉå=ÇáÉ=pÉÇáãÉåíÉ=
ÇÉê=mçJbÄÉåÉ=~ìÑ=ÇÉã=dÉÄáÉí=ÇÉê=pÅÜïÉáò=åìê=ÉáåÉå=îÉêå~ÅÜä®ëëáÖÄ~êÉå=báåÑäìëë=ãáí=ÉáåÉã=j~ñáãìã=îçå=
Å~K=Q=ãÖ~äK=

TKPKR táêâìåÖ=îçå=äçâ~äÉå=pí∏êã~ëëÉå=EpÉÉåI=däÉíëÅÜÉêI=èì~êí®êÉ=pÉÇáãÉåíÉF=

aáÉ=êÉä~íáî=âäÉáåÉåI=äçâ~äÉå=j~ëëÉåãçÇÉääÉ=îçå=pÉÉåI=däÉíëÅÜÉêå=ìåÇ=èì~êí®êÉå=pÉÇáãÉåíÉå=ïÉêÇÉå=áå=ÉáåÉê=
êÉÖáçå~äÉå= dÉçáÇÄÉëíáããìåÖ=ãÉáëíÉåë= îÉêå~ÅÜä®ëëáÖíK= fã= sÉêÖäÉáÅÜ= òì= ÇÉå= ÄáëÜÉê= îçêÖÉëíÉääíÉå= jçÇÉääÉå=
Ü~ÄÉå= ëáÉ= ÉáåÉ= ^ìëïáêâìåÖ= ~ìÑ= Ç~ë= pÅÜïÉêÉÑÉäÇI=ïÉäÅÜÉ= ìã= ÉáåÉ=dê∏ëëÉåçêÇåìåÖ= âäÉáåÉê= áëíK= aìêÅÜ= áÜêÉ=
äçâ~äÉå= pí∏êìåÖÉå= ÇÉë= pÅÜïÉêÉÑÉäÇë= áëí= Éë= àÉÇçÅÜ= ëçI= Ç~ëë= ÇìêÅÜ= ÉáåÉ= káÅÜíÄÉêΩÅâëáÅÜíáÖìåÖ= îáÉäÉ=
jÉëëìåÖÉå=~äë=^ìëêÉáëëÉê=áåíÉêéêÉíáÉêí=ïÉêÇÉåI=çÄïçÜä=ëáÉ=ÉáÖÉåíäáÅÜ=îçå=ÜçÜÉê=nì~äáí®í=ëáåÇI=çÇÉê=Ç~ëë=ÇáÉ=
báåÑäΩëëÉ= îçå= äçâ~äÉå= pí∏êã~ëëÉå= ÄÉá= ÇÉê= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= ÉáåÑ~ÅÜ= ïÉÖÖÉÑáäíÉêí= ïÉêÇÉåK= báå= ëÉÜê=
ÖìíÉë=_ÉáëéáÉä=Ç~ÑΩê=áëí=ÇáÉ=içí~ÄïÉáÅÜìåÖëãÉëëìåÖ=ÇÉê=pí~íáçå=hçåâçêÇá~=~ã=o~åÇ=ÇÉë=^äÉíëÅÜÖäÉíëÅÜÉêëW=
lÜåÉ=_ÉêΩÅâëáÅÜíáÖìåÖ=ÉáåÉë=jçÇÉääë= ÑΩê=ÇáÉ=báëã~ëëÉå=ãìëë=ÇáÉëÉê=mìåâí=~ìë=ÇÉê=_ÉêÉÅÜåìåÖ=ÉäáãáåáÉêí=
ïÉêÇÉåI=Ç~=Éê=ìã=ãÉÜê=~äë=Q?=îçã=qêÉåÇ=ÇÉê=ìãÖÉÄÉåÇÉå=pí~íáçåÉå=~ÄïÉáÅÜíK=jáí=ÇÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=
ÇÉë=jçÇÉääë=ÄáäÇÉí=Éê=àÉÇçÅÜ=ÉáåÉ=ïÉêíîçääÉ=píΩíòÉ=ÑΩê=ÇáÉ=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖK=

aáÉ=táêâìåÖ=ÇÉê=t~ëëÉêã~ëëÉå= ÇÉê= pÉÉå= ~ìÑ= Ç~ë=dÉçáÇ=ÄÉíê®Öí= áå= ÇÉê= Ö~åòÉå=pÅÜïÉáò=ãÉÜê= ~äë= O= ÅãI=
ÉêêÉáÅÜí= ~ÄÉê= äçâ~ä= áå= ÇÉê=jáííÉ= ÇÉê= Öê∏ëëíÉå= pÉÉå=j~ñáã~= îçå= ÇÉìíäáÅÜ=ΩÄÉê= NM= ÅãK=aÉê= báåÑäìëë= ~ìÑ= ÇáÉ=
pÅÜïÉêÉ=áëí=~å=i~åÇ=éê~âíáëÅÜ=åáÅÜí=ëéΩêÄ~êK=_ÉêÉáíë=áã=pí~ÇíòÉåíêìã=îçå=i~ìë~ååÉ=çÇÉê=dÉåÑ=ÄÉíê®Öí=ÇáÉ=
táêâìåÖ=ÇÉìíäáÅÜ=ìåíÉê=ÉáåÉã=ãÖ~äI=çÄïçÜä=ëáÉ=áå=ÇÉê=pÉÉãáííÉ=ãÉÜê=~äë=OM=ãÖ~ä=~ìëã~ÅÜíK=wì=ÄÉ~ÅÜíÉå=áëí=
ÄÉá=ÇáÉëÉå=w~ÜäÉåI=Ç~ëë=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ãáí=ÉáåÉã=aáÅÜíÉâçåíê~ëí=ÖÉÖÉåΩÄÉê=ÇÉã=qçéçÖê~ÑáÉãçÇÉää=îçå=J
NKST=ÖÅãJP=ÄÉêÉÅÜåÉí=ïìêÇÉå=ìåÇ=åáÅÜí=ãáí=ÇÉê=aáÅÜíÉ=ÇÉë=t~ëëÉêë=EHNKM=ÖÅãJPFK=



=

= =
=

pÉáíÉ=OR= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

aÉê= báåÑäìëë=ÇÉê=pÉÉå= ~ìÑ= ÇáÉ= içí~ÄïÉáÅÜìåÖ= ÉêêÉáÅÜÉå=j~ñáã~äïÉêíÉ= îçå=ãÉÜê= ~äë= R?= ìåÇ=ÇÉê=ã~ñáã~äÉ=
báåÑäìëë=~ìÑ=ÇáÉ=içíâêΩããìåÖ=ÄÉíê®Öí=Éíï~=NKT?=~ã=rÑÉê=ÇÉë=i~Å=i¨ã~åK=

cΩê= ÇáÉ= pÉÇáãÉåíÉ= ÇÉê= q~äÑΩääìåÖÉå= ÄÉëíÉÜí= åçÅÜ= âÉáå= ìãÑ~ëëÉåÇÉë= jçÇÉääK= báåòáÖ= áã= qÉëëáå= ìåÇ= áã=
ÖêÉåòå~ÜÉå= fí~äáÉå= ïìêÇÉå= ÇáÉ= ^Ää~ÖÉêìåÖÉå= ÇÉê= Öê∏ëëíÉå= cäΩëëÉ= ãáí= ÉáåáÖÉå= ïÉåáÖÉå= nì~ÇÉêå= ìåÇ=
aêÉáÉÅâëéêáëãÉå= ãçÇÉääáÉêíK= bë= Ü~åÇÉäí= ëáÅÜ= Ç~ÄÉá= ìã= Ç~ëàÉåáÖÉ= jçÇÉääI= ïÉäÅÜÉë= áå= x_ΩêâáI= NVUVz=
ÄÉëÅÜêáÉÄÉå=ïìêÇÉK=^äë=Öê∏ëëíÉ=báåÑäΩëëÉ=ïìêÇÉå=Ç~ÄÉá=áå=ÇÉê=j~Ö~ÇáåçJbÄÉåÉ=tÉêíÉ=îçå=Éíï~=OKO?=ÑΩê=ÇáÉ=
içí~ÄïÉáÅÜìåÖ=ìåÇ=VKT=ãÖ~ä=ÑΩê=ÇáÉ=pÅÜïÉêÉ=ÖÉÑìåÇÉåK=wì=ÄÉ~ÅÜíÉå=áëí=Ç~ÄÉá=àÉÇçÅÜI=Ç~ëë=ÑΩê=ÇáÉ=Öê∏ëëíÉå=
pÉÇáãÉåíÄÉÅâÉå=ÇÉê=pÅÜïÉáò=EÇáÉàÉåáÖÉå=îçå=oÜÉáå=ìåÇ=oÜçåÉF=åçÅÜ=âÉáå=jçÇÉää=îÉêïÉåÇÉí=ïìêÇÉK=

TKPKS oÉÇìòáÉêíÉ=_ÉçÄ~ÅÜíìåÖÉå=

få= ÇáÉëÉã= råíÉêâ~éáíÉä= ïáêÇ= åìå= áå= ÉáåÉê= pÉêáÉ= îçå= ^ÄÄáäÇìåÖÉå= ÇáÉ= táêâìåÖ= ÇÉê= oÉÇìâíáçå= ÇÉê=
j~ëëÉåãçÇÉääÉ=~ìÑ=ÇáÉ=oÉÖìä~êáëáÉêìåÖ=ÇÉë=pÅÜïÉêÉÑÉäÇÉë=Ç~êÖÉëíÉääíK=aáÉ=Ü~ìéíë®ÅÜäáÅÜÉ=^ìÑãÉêâë~ãâÉáí=
ïáêÇ=Ç~ÄÉá=ÇÉå=içí~ÄïÉáÅÜìåÖÉå=ÖÉëÅÜÉåâíI=Ç~=ëáÅÜ=ÄÉá=áÜåÉå=ÇÉê=bÑÑÉâí=ÄÉëçåÇÉêë=Öìí=ÄÉçÄ~ÅÜíÉå=ä®ëëíK=

500000 550000 600000 650000 700000 750000 800000

100000

150000

200000

250000

300000

10" 20" 30"

=

^ÄÄK=TKPJRW= _ÉçÄ~ÅÜíÉíÉ=içí~ÄïÉáÅÜìåÖÉå=

aáÉ=ÄÉçÄ~ÅÜíÉíÉå=içí~ÄïÉáÅÜìåÖÉå=òÉáÖÉå=ÉáåÉå=ëÉÜê=ìåêìÜáÖÉå=sÉêä~ìÑI=ïÉäÅÜÉê= áåëÄÉëçåÇÉêÉ=ÇìêÅÜ=ÇáÉ=
qçéçÖê~ÑáÉ=îÉêìêë~ÅÜí=áëíK=fååÉêÜ~äÄ=îçå=ïÉåáÖÉå=âã=â∏ååÉå=aáÑÑÉêÉåòÉå=îçå=ãÉÜê=~äë=SM?=~ìÑíêÉíÉåK=aáÉë=áëí=
áåëÄÉëçåÇÉêÉ= áã= qÉëíåÉíò= qìêíã~åå= ÄÉëçåÇÉêë= ÇÉìíäáÅÜI= ïç= ÇáÉ= ãÉáëíÉå= pí~íáçåÉå= ~å= ÇÉå=
ÖÉÖÉåΩÄÉêäáÉÖÉåÇÉå=_ÉêÖÑä~åâÉå= ÇÉë=oÜçåÉí~äë= äáÉÖÉåK=aáÉ= ~Äëçäìí= Öê∏ëëíÉå=tÉêíÉ= îçå=ΩÄÉê= QM?= ëáåÇ= áã=
qÉëëáå= ìåÇ= áå= kçêÇáí~äáÉå= ~ã= pΩÇê~åÇ= ÇÉê= ^äéÉå= ìåÇ= áã= báåÑäìëë= ÇÉê= fîêÉ~JwçåÉ= òì= ÑáåÇÉåK= fã=jáííÉää~åÇ=
Ç~ÖÉÖÉå=òÉáÖÉå=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=ÉáåÉå=ÄÉÇÉìíÉåÇ=êìÜáÖÉêÉå=sÉêä~ìÑK=

aáÉ=qçéçÖê~ÑáÉ=EáåâäìëáîÉ=çÄÉêÑä®ÅÜÉåå~ÜÉ=aáÅÜíÉ~åçã~äáÉå=ÇÉë=fîêÉ~Jh∏êéÉêë=ìåÇ=ÇÉê=mçJpÉÇáãÉåíÉF=áëí=~äëç=
Ç~ë=ÉêëíÉ=j~ëëÉåãçÇÉää=EåÉÄÉå=ÇÉã=kçêã~äÑÉäÇFI=ïÉäÅÜÉë=êÉÇìòáÉêí=ïìêÇÉK=a~ë=ÉêÖáÄí=Ç~ë=_áäÇ=áå=^ÄÄK=TKPJS=
ÑΩê=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=ìåÇ=^ÄÄK=NKPJN=ÑΩê=ÇáÉ=pÅÜïÉêÉI=ïÉäÅÜÉë=ÇÉå=_çìÖìÉêJ^åçã~äáÉå=ÉåíëéêáÅÜí=ìåÇ=áå=
ÖìíÉê=§ÄÉêÉáåëíáããìåÖ=ãáí=ÇÉå=îçå=häáåÖÉä¨=ìåÇ=läáîáÉê=xNVUMz=îÉê∏ÑÑÉåíäáÅÜíÉå=h~êíÉ=ëíÉÜíK=



=

= =
=

pÉáíÉ=OS= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

500000 550000 600000 650000 700000 750000 800000

100000

150000

200000

250000

300000

10" 20" 30"

=

^ÄÄK=TKPJSW= qçéçÖê~ÑáëÅÜ=êÉÇìòáÉêíÉ=içí~ÄïÉáÅÜìåÖÉå=

500000 550000 600000 650000 700000 750000 800000

100000

150000

200000

250000

300000

=

^ÄÄK=TKPJTW= qçéçÖê~ÑáëÅÜ=êÉÇìòáÉêíÉ=pÅÜïÉêÉÇ~íÉå=E_çìÖìÉêJ^åçã~äáÉåF=

aáÉ=Öê∏ëëíÉå=råêÉÖÉäã®ëëáÖâÉáíÉå= áå=ÇÉå= íçéçÖê~ÑáëÅÜ= êÉÇìòáÉêíÉå=_ÉçÄ~ÅÜíìåÖÉå= íêÉíÉå= áã=qÉëëáå=ìåÇ= áå=
kçêÇáí~äáÉå=~ìÑK=aáÉë=áëí=ÇáÉ=cçäÖÉ=ÇÉë=báåÑäìëëÉë=ÇÉë=fîêÉ~Jh∏êéÉêëK=wìÇÉã=ÉåíÜ~äíÉå=ÇáÉëÉ=^åçã~äáÉå=ÉáåÉå=
qêÉåÇI=ïÉäÅÜÉê=Ü~ìéíë®ÅÜäáÅÜ=ÇìêÅÜ=ÇáÉ=jçÜç=îÉêìêë~ÅÜí= áëíK=_ÉêÉáíë=ëáåÇ=ÉáåòÉäåÉ=jÉëëìåÖÉå=ÇÉìíäáÅÜ=~äë=
^ìëêÉáëëÉê=òì=ÉêâÉååÉåK=rã=ÇáÉ=råêÉÖÉäã®ëëáÖâÉáíÉå=ïÉáíÉê=òì=ÉäáãáåáÉêÉåI=ïìêÇÉå=áã=å®ÅÜëíÉå=pÅÜêáíí=ÇáÉ=



=

= =
=

pÉáíÉ=OT= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

táêâìåÖÉå= îçå= fîêÉ~Jh∏êéÉêI= mçJpÉÇáãÉåíÉå= ~ÄÉê= ~ìÅÜ= îçå= äçâ~äÉå= pí∏êã~ëëÉå= EpÉÉåI= däÉíëÅÜÉêF=
ëìÄíê~ÜáÉêíI=ï~ë=ÑΩê=ÇáÉ=içí~ÄïÉáÅÜìåÖÉå=Ç~ë=_áäÇ=îçå=^ÄÄK=TKPJU=ÉêÖáÄíK=
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^ÄÄK=TKPJUW= içí~ÄïÉáÅÜìåÖÉå=êÉÇìòáÉêí=ìã=qçéçÖê~ÑáÉI=fîêÉ~Jh∏êéÉêI=mçJpÉÇáãÉåíÉI=pÉÉå=ìåÇ=däÉíëÅÜÉê=

aáÉëÉ= oÉëáÇì~ääçí~ÄïÉáÅÜìåÖÉå= îÉêä~ìÑÉå= ~ìëëÉêÜ~äÄ= ÇÉê= ^äéÉå= ëÉÜê= êìÜáÖ= ìåÇ= òÉáÖÉå= Éåíä~åÖ= ÇÉë=
^äéÉåÜ~ìéíâ~ããë=ÉáåÉ=hçåòÉåíê~íáçå=~ìÑÖêìåÇ=ÇÉê=Öê∏ëëÉêÉå=hêìëíÉåã®ÅÜíáÖâÉáíK=aÉëÜ~äÄ=ïìêÇÉå=áå=ÉáåÉã=
ïÉáíÉêÉå= oÉÇìâíáçåëëÅÜêáíí= åìå= ~ìÅÜ= ÇáÉ=táêâìåÖÉå= ÇÉë=jçÜçJjçÇÉääë= ÉäáãáåáÉêíK= aáÉë= ÉêÖáÄí= ÇáÉ= áå= ^ÄÄK=
TKPJV=Ç~êÖÉëíÉääíÉå=oÉëáÇì~ääçí~ÄïÉáÅÜìåÖÉåK=^ìÑÑ~ääÉåÇ= ~å=ÇáÉëÉê=a~êëíÉääìåÖ= áëí= áåëÄÉëçåÇÉêÉ=ÇÉê= ëí~êâÉ=
åçÅÜ= îÉêÄäÉáÄÉåÇÉ= qêÉåÇ= áå= ÇÉå= içí~ÄïÉáÅÜìåÖÉå= áå= oáÅÜíìåÖ=kçêÇïÉëíÉåI= ïÉäÅÜÉê= áã= å®ÅÜëíÉå= h~éáíÉä=
åçÅÜ= Éíï~ë= ÖÉå~ìÉê= òì= ÇáëâìíáÉêÉå= áëí= ìåÇ= ÇáÉ= åìå= ÇÉìíäáÅÜ= ëáÅÜíÄ~êÉå= ^ìëêÉáëëÉê= áå= ÇÉå= jÉëëìåÖÉå=
Eiçí~ÄïÉáÅÜìåÖÉå=ÄÉá=dÉåÑI=i~ìë~ååÉI=`Üìê=ìåÇ=ÉáåáÖÉ= áå=ÇÉê= fîêÉ~JwçåÉFI=ïÉäÅÜÉ= áã=ïÉáíÉêÉå=sÉêä~ìÑ=ÇÉê=
_ÉêÉÅÜåìåÖÉå=åáÅÜí=ãÉÜê=ÄÉêΩÅâëáÅÜíáÖí=ïìêÇÉåK=
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^ÄÄK=TKPJVW= içí~ÄïÉáÅÜìåÖ=êÉÇìòáÉêí=ìã=~ääÉ=ÄÉâ~ååíÉå=j~ëëÉåãçÇÉääÉ=

TKQ aáÉ=_ÉëíáããìåÖ=ÇÉë=qêÉåÇë=
aÉê=å~ÅÜ=ÇÉê=oÉÇìâíáçå=îÉêÄäÉáÄÉåÇÉ=qêÉåÇ=áëí=ÇÉê=ÇìêÅÜ=ìåëÉêÉ=j~ëëÉåãçÇÉääÉ=åáÅÜí=Éêâä®êÄ~êÉ=^åíÉáä=ÇÉê=
pÅÜïÉêÉÑÉäÇÄÉçÄ~ÅÜíìåÖÉåK= bê= ïáêÇ= ÇìêÅÜ= åáÅÜí= ÄÉêΩÅâëáÅÜíáÖíÉ= j~ëëÉå= ìåÇ= ÇìêÅÜ= ÇáÉ= t~Üä= ÇÉë=
_ÉòìÖëëóëíÉãë=îÉêìêë~ÅÜíK=

báåáÖÉ=j∏ÖäáÅÜâÉáíÉå=ÇÉê=rêë~ÅÜÉå=ÉáåÉë=qêÉåÇë=ëÉáÉå=ÜáÉê=~ìÑÖÉò®ÜäíW=

J a~ë=ÄÉåìíòíÉ=ÇáÖáí~äÉ=dÉä®åÇÉãçÇÉää=êÉáÅÜí=åìê=Éíï~=TM=âã=ΩÄÉê=ÇáÉ=i~åÇÉëÖêÉåòÉå=ÇÉê=pÅÜïÉáò=Üáå~ìëK=
k~íΩêäáÅÜ= îÉêìêë~ÅÜÉå= ÇáÉ= ~ìëëÉêÜ~äÄ= äáÉÖÉåÇÉå= j~ëëÉå= ~ìÅÜ= ÉáåÉå= bÑÑÉâí= ~ìÑ= Ç~ë= pÅÜïÉêÉÑÉäÇK= ^äë=
pìããÉ=~ääÉê=i~åÇã~ëëÉå=ìåÇ=ÇÉê=t~ëëÉêã~ëëÉå=ÇÉê=lòÉ~åÉ=ïìêÇÉå=bÑÑÉâíÉ=îçå=Äáë=ã~ñáã~ä=R?=~ìÑ=ÇáÉ=
içí~ÄïÉáÅÜìåÖÉå= ~ÄÖÉëÅÜ®íòíK= c~ääë= ïáê= åçÅÜ= Éáå= fëçëí~ëáÉãçÇÉää= ÉáåÑΩÜêÉåI= ïÉêÇÉå= ÇáÉ= _Éíê®ÖÉ= ÉÜÉê=
âäÉáåÉêK=få=ìåëÉêÉã=oÉëáÇì~äÑÉäÇ=ÄÉíê~ÖÉå=~ÄÉê=ÇáÉ=içí~ÄïÉáÅÜìåÖëâçãéçåÉåíÉå=áã=jáííÉä=ãÉÜê=~äë=NM?K=
aáÉ= íçéçÖê~ÑáëÅÜÉå= j~ëëÉå= ~ìëëÉêÜ~äÄ= ìåëÉêÉë= báåòìÖëÖÉÄáÉíë= îÉêã∏ÖÉå= ëçãáí= ÇáÉ= oÉëáÇìÉå= åáÅÜí=
îçääëí®åÇáÖ=òì=Éêâä®êÉåK=

J aìêÅÜ=ÉáåÉ=s~êá~íáçå=ÇÉë=aáÅÜíÉâçåíê~ëíë=~å=ÇÉê=jçÜç=ä®ëëí=ëáÅÜ=ÇÉê=qêÉåÇ=ÇÉë=oÉëáÇì~äÑÉäÇë=ëÉÜê=ëí~êâ=
ÄÉÉáåÑäìëëÉåI=Ç~=ÇáÉ=jçÜçïáêâìåÖ=ãáí=ÇÉå=oÉëáÇìÉå=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=~ÄÉê=~ìÅÜ=ãáí=ÇÉåàÉåáÖÉå=ÇÉê=
pÅÜïÉêÉå=ÉáåÉ=ÜçÜÉ=hçêêÉä~íáçå=~ìÑïÉáëÉåK=rã=ÇÉå=qêÉåÇ=å∏êÇäáÅÜ=ÇÉê=^äéÉå=òì=ÉäáãáåáÉêÉåI=ãΩëëíÉ=ÇÉê=
aáÅÜíÉâçåíê~ëí=~å=ÇÉê=hêìëíÉåJj~åíÉäJdêÉåòÉ= àÉÇçÅÜ=îçå=ÇÉå=îÉêïÉåÇÉíÉå=MKQM=ÖLÅãP=~ìÑ=ÉáåÉå=tÉêí=
îçå= MKOS= ÖLÅãP= êÉÇìòáÉêí= ïÉêÇÉåI= ï~ë= ~ìÑ= ÉáåÉ= íáÉÑÉ= iáíÜçëéÜ®êÉåïìêòÉä= ãáí= êÉä~íáî= éçëáíáîÉã=
aáÅÜíÉâçåíê~ëí=ÜáåÇÉìíÉå=ïΩêÇÉK=

J aáÉ=t~Üä= ÇÉë= oÉÑÉêÉåòëóëíÉãë= Ü~í= ÉáåÉå= ÖêçëëÉå= báåÑäìëë= ~ìÑ= ÇÉå= qêÉåÇ= ÇÉê= içí~ÄïÉáÅÜìåÖÉåI= åáÅÜí=
àÉÇçÅÜ= ~ìÑ= ÇÉåàÉåáÖÉå= ÇÉê= pÅÜïÉêÉåK= c~ääë= ïáê= ~ääÉ= oÉëìäí~íÉ= áå= _ÉòìÖ= ~ìÑ= Ç~ë= bqopUV= ~åëí~íí= ÇÉë=
`eNVMP= Ç~êëíÉääÉåI= ëç= ïΩêÇÉå= ëáÅÜ= ÇáÉ= kçêÇJpΩÇJhçãéçåÉåíÉå= ìã= Éíï~= QKT?= ìåÇ= ÇáÉ= tÉëíJlëíJ
hçãéçåÉåíÉå= ìã= Éíï~= NKU?= ÉêÜ∏ÜÉåK= aáÉëÉê= sÉâíçê= òÉáÖí= àÉÇçÅÜ= åáÅÜí= áå= oáÅÜíìåÖ= ÇÉë= qêÉåÇë= ÇÉê=
oÉëáÇìÉå=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=ìåÇ=îÉêã~Ö=áÜå=ÇÉëÜ~äÄ=åáÅÜí=òì=Éêâä®êÉåK=

aáÉëÉ=wìë~ããÉåëíÉääìåÖ=òÉáÖí=~ìÑI=Ç~ëë=Éë=ìåë=åáÅÜí=ÖÉäáåÖíI=ÇÉå=qêÉåÇ=ÇÉë=oÉëáÇì~äÑÉäÇë=áå=ÉáåÑ~ÅÜÉê=tÉáëÉ=
òì= Éêâä®êÉåK=táê= ÄÉÖåΩÖÉå= ìåë= Ç~ãáíI= Ç~ëë= Éê= îçå= åáÅÜí= å®ÜÉê= ÇÉÑáåáÉêÄ~êÉåI=ïÉáí= ÉåíÑÉêåíÉå= pí∏êã~ëëÉå=
îÉêìêë~ÅÜí=ïáêÇ=ìåÇ=ëçãáí=âÉáåÉå=ïÉëÉåíäáÅÜÉå=báåÑäìëë=~ìÑ=ÇáÉ=içíâêΩããìåÖ=Ü~íK=råíÉê=ÇáÉëÉê=^åå~ÜãÉ=áëí=
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pÉáíÉ=OV= =
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a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

Éë= Éêä~ìÄíI= ÇÉå= qêÉåÇ= îçê= ÇÉê= fåíÉêéçä~íáçå= ÇÉë= oÉëíÑÉäÇÉë= òì= ëìÄíê~ÜáÉêÉå= ìåÇ= å~ÅÜíê®ÖäáÅÜ= ïáÉÇÉê= òì=
~ÇÇáÉêÉåK=aáÉëÉë=sçêÖÉÜÉå=Éêä~ìÄí=ìåëI=ÇáÉ=_Éíê®ÖÉ=ÇÉê=oÉëáÇìÉå=âäÉáå=òì=Ü~äíÉå=ìåÇ=~ìÑ=kìää=òì=òÉåíêáÉêÉåK=
a~ãáí=â~åå=ÇáÉ=dÉå~ìáÖâÉáí=ÇÉê=fåíÉêéçä~íáçå=ÖÉëíÉáÖÉêí=ïÉêÇÉåK=

c~ääë=~ääÉ=j~ëëÉå=~ìëëÉêÜ~äÄ=ÇÉë=dÉçáÇë= êÉÇìòáÉêí=ïìêÇÉåI=ãΩëëÉå=ÇáÉ=oÉëáÇìÉå=ÇÉë=pí∏êéçíÉåíá~äë=s=ÇáÉ=
i~éä~ÅÉJ_ÉÇáåÖìåÖ=ÇÉê=mçíÉåíá~äíÜÉçêáÉ=
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ÉêÑΩääÉåK= a~ë= ÜÉáëëí= ~ìÅÜI= Ç~ëë= ÑΩê= ÇÉå= qêÉåÇ= ÉáåÉ= Ü~êãçåáëÅÜÉ= cìåâíáçå= ~åÖÉëÉíòí= ïÉêÇÉå=ãìëëK= a~òì=
ÄáÉíÉå=ëáÅÜ=ÉáåÉêëÉáíë=ê®ìãäáÅÜÉ=hìÖÉäÑìåâíáçåÉåI=~ÄÉê=~ìÅÜ=Ü~êãçåáëÅÜÉ=mçäóåçãÉ=~åK=

^äë=^åë~íò= ÑΩê= ÇáÉ=oÉÇìâíáçå=ÇÉë=qêÉåÇë=ïìêÇÉ=~ÄÉê= ÑΩê=`edblVU=âÉáåÉ=Ü~êãçåáëÅÜÉ=cìåâíáçå=ÖÉï®ÜäíI=
ëçåÇÉêå=Éáå=ÉáåÑ~ÅÜÉë=mçäóåçãI=ÇÉëëÉå=dê~Ç=òïáëÅÜÉå=O=ìåÇ=R=î~êááÉêí=ïìêÇÉK=a~ãáí=îÉêä~ëëÉå=ïáê=òï~ê=ÇÉå=
tÉÖ=ÉáåÉë=éÜóëáâ~äáëÅÜ=âçêêÉâíÉå=^åë~íòÉë=ìåÇ=ÑΩÜêÉå=ÉîÉåíìÉää=fåâçåëáëíÉåòÉå=òïáëÅÜÉå=içí~ÄïÉáÅÜìåÖÉå=
ìåÇ=pÅÜïÉêÉå=ÉáåI=ÉêäÉáÅÜíÉêíÉå=ìåë=àÉÇçÅÜ=ÇáÉ=fåíÉêéçä~íáçå=ÇÉë=oÉëáÇì~äÑÉäÇëK=cΩê=ÇáÉ=ÇÉÑáåáíáîÉ=_ÉêÉÅÜåìåÖ=
ïìêÇÉ= Éáå= dê~Ç= îçå= Q= ÖÉï®ÜäíK= aáÉ= Ç~ê~ìë= ÉåíëíÉÜÉåÇÉå= oÉëáÇìÉå= ëáåÇ= áå= ^ÄÄK= TKQJN= ìåÇ= ^ÄÄK= TKQJO=
Ç~êÖÉëíÉääíW=

aáÉ=áå=ÇáÉëÉå=^ÄÄáäÇìåÖÉå=Ç~êÖÉëíÉääíÉå=íêÉåÇêÉÇìòáÉêíÉå=_ÉçÄ~ÅÜíìåÖÉå=ïìêÇÉå=òìå®ÅÜëí=Ç~òì=îÉêïÉåÇÉíI=
ìã=^ìëêÉáëëÉê=òì=ÇÉíÉâíáÉêÉå=ìåÇ=îçå=ÇÉå=ïÉáíÉêÉå=_ÉêÉÅÜåìåÖÉå=~ìëòìëÅÜäáÉëëÉåK=aáÉë=ÖÉëÅÜ~Ü=ã~åìÉääI=
~ääÉáå=~ìÑÖêìåÇ=ÇÉê=îçê~åÖÉÜÉåÇÉå=^ÄÄáäÇìåÖÉåK==

§ÄÉê= ÇáÉ= Ç~êÖÉëíÉääíÉå= oÉëáÇìÉå= â~åå= ÖÉåÉêÉää= ÖÉë~Öí= ïÉêÇÉåI= Ç~ëë= ëáÉ= áã= cä~ÅÜä~åÇ= ÇÉìíäáÅÜ= êìÜáÖÉê=
îÉêä~ìÑÉå= ~äë= áã= ^äéÉåê~ìã= EáåëÄÉëçåÇÉêÉ= fîêÉ~ÖÉÄáÉíFI= ï~ë= ~ìÑ= îÉêå~ÅÜä®ëëáÖíÉ= aáÅÜíÉâçåíê~ëíÉ= áã=
qçéçÖê~ÑáÉãçÇÉää= òìêΩÅâòìÑΩÜêÉå= áëíK= aÉìíäáÅÜ= ëáåÇ= åçÅÜ= îÉêÄäÉáÄÉåÇÉ= ëóëíÉã~íáëÅÜÉ= bÑÑÉâíÉ= áå= ÉáåáÖÉå=
dÉÄáÉíÉå= òì= ÉêâÉååÉåI= ïÉäÅÜÉ= ïÉÇÉê= ÇìêÅÜ= ÇáÉ= j~ëëÉåãçÇÉääÉ= åçÅÜ= ÇìêÅÜ= ÇáÉ= qêÉåÇÑìåâíáçå= ÉêÑ~ëëí=
ïÉêÇÉå=âçååíÉåK=aáÉëÉ=ãΩëëÉå=~åëÅÜäáÉëëÉåÇ=ÇìêÅÜ=ÉáåÉå=hçääçâ~íáçåë~åë~íò=áåíÉêéçäáÉêí=ïÉêÇÉåK=
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^ÄÄK=TKQJNW= oÉëáÇì~ääçí~ÄïÉáÅÜìåÖÉå=âçêêáÖáÉêí=ìã=qêÉåÇ=QK=dê~ÇÉë=
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^ÄÄK=TKQJOW= oÉëáÇì~äëÅÜïÉêÉå=âçêêáÖáÉêí=ìã=qêÉåÇ=QK=dê~ÇÉë=EfëçäáåáÉå~Äëí~åÇ=R=ãÖ~äF=

U aáÉ=fåíÉêéçä~íáçå=ÇÉë=oÉëíÑÉäÇÉë=

UKN báåÑΩÜêìåÖI=j~íÜÉã~íáëÅÜÉ=dêìåÇä~ÖÉå=
k~ÅÜ=ÇÉê=oÉÇìâíáçå=ÇÉê=_ÉçÄ~ÅÜíìåÖÉå=ìã=ÇáÉ=báåÑäΩëëÉ=ÇÉê=jçÇÉääã~ëëÉåI=ÉêÜ~äíÉå=ïáê=Éáå=oÉëáÇì~äÑÉäÇ=
îçå= êÉÇìòáÉêíÉå= içí~ÄïÉáÅÜìåÖÉåI= dÉçáÇÜ∏ÜÉå= ìåÇ= pÅÜïÉêÉïÉêíÉåI= ïÉäÅÜÉë= åìå= ãáí= ÉáåÉê= ÖÉÉáÖåÉíÉå=
jÉíÜçÇÉ= âçãÄáåáÉêí= ìåÇ= áåíÉêéçäáÉêí=ïÉêÇÉå=ãìëëK= a~òì= Ü~í= ëáÅÜ= ÇáÉ=ãìäíáî~êá~íÉ= hçääçâ~íáçå= ~äë= Éáå= ëÉÜê=
îáÉäëÉáíáÖÉë=jáííÉä= òìê=hçãÄáå~íáçå= ëçäÅÜ=ìåíÉêëÅÜáÉÇäáÅÜÉê= qóéÉå= îçå=jÉëëìåÖÉå= ÉêïáÉëÉåK=a~ÄÉá=ïÉêÇÉå=
ãáííÉäë= ëí~íáëíáëÅÜÉê= jÉíÜçÇÉå= s~êá~åòÉå= ìåÇ= hçî~êá~åòÉå= òïáëÅÜÉå= ÇÉå= _ÉçÄ~ÅÜíìåÖÉå= ãçÇÉääáÉêíK= ^äë=
ÉåíëÅÜÉáÇÉåÇÉ= dê∏ëëÉå= íêÉíÉå= Ç~ÄÉá= ÇáÉ= ^ìíçJ= ìåÇ= hêÉìòJhçî~êá~åòÑìåâíáçåÉå= òïáëÅÜÉå= ÇÉå= êÉÇìòáÉêíÉå=
_ÉçÄ~ÅÜíìåÖÉå=ãáí= áÜêÉå=m~ê~ãÉíÉêå=~ìÑK=aáÉ=_ÉëÅÜêÉáÄìåÖ=ÇÉê=dêìåÇä~ÖÉå=ÇÉê=hçääçâ~íáçåëãÉíÜçÇÉ=ëáåÇ=
áå= ÇáÉëÉê= ^êÄÉáí= ÄÉïìëëí= ëÉÜê= âìêò= ÖÉÜ~äíÉåI= Ç~= ÄÉêÉáíë= áå= xdìêíåÉêI= NVTUz= ìåÇ= xtáêíÜI= NVVMz= ÖìíÉ=
a~êëíÉääìåÖÉåI=òìã=qÉáä=ãáí=eÉêäÉáíìåÖI=òì=ÑáåÇÉå=ëáåÇK=báåÉ=ìãÑ~ëëÉåÇÉêÉ=mê®ëÉåí~íáçå= áëí= áå= xjçêáíòI=NVUMz=
ÉåíÜ~äíÉåK= táê= ÄÉëÅÜê®åâÉå= ìåë= ÇÉëÜ~äÄ= ÜáÉê= ~ìÑ= ÇáÉ= ïáÅÜíáÖëíÉå= dêìåÇáÇÉÉå= ìåÇ= ÇáÉ= ïÉëÉåíäáÅÜÉå=
ÄÉå∏íáÖíÉå=cçêãÉäåK=

aáÉ=dêìåÇáÇÉÉ=ÇÉê=hçääçâ~íáçåëãÉíÜçÇÉ= áëíI=Ç~ëë=ÇìêÅÜÖÉÑΩÜêíÉ=_ÉçÄ~ÅÜíìåÖÉå=åáÅÜí=åìê=~äë=oÉ~äáëáÉêìåÖ=
ÉáåÉë=ã~íÜÉã~íáëÅÜÉå=jçÇÉääë=EïáÉ=áå=ÇÉê=âä~ëëáëÅÜÉå=^ìëÖäÉáÅÜëêÉÅÜåìåÖFI=ëçåÇÉêå=åçÅÜ=òìë®íòäáÅÜ=ÇìêÅÜ=
ÉáåÉå= åáÅÜí= ÇìêÅÜ= Éáå= ã~íÜÉã~íáëÅÜÉë= jçÇÉää= Éêâä®êÄ~êÉå= ëóëíÉã~íáëÅÜÉå= ^åíÉáä= îÉêìêë~ÅÜí= ïÉêÇÉåK= aáÉ=
sÉêÄÉëëÉêìåÖÉå= ~å= ÇÉå= _ÉçÄ~ÅÜíìåÖÉå= ïÉêÇÉå= ëçãáí= åáÅÜí= ~äë= îçåÉáå~åÇÉê= ìå~ÄÜ®åÖáÖÉI= ìåâçêêÉääáÉêíÉ=
dê∏ëëÉå= ÄÉíê~ÅÜíÉíI= ëçåÇÉêå= ëáÉ= ïÉêÇÉå= áå= ÉáåÉå= òìë®íòäáÅÜ= òì= ëÅÜ®íòÉåÇÉå= páÖå~ä~åíÉáä= ë= ìåÇ= áå= ÉáåÉå=
ìåâçêêÉääáÉêíÉå=kçáëÉJ^åíÉáä=å=~ìÑÖÉëé~äíÉíK=^ìÑíÉáäÉå=ä~ëëÉå=ëáÅÜ=ÇáÉ=^åíÉáäÉ=îçå=ë=ìåÇ=åI=ïÉáä=ëáÉ=ëíçÅÜ~ëíáëÅÜ=
ìåíÉêëÅÜáÉÇäáÅÜ=ÄÉÜ~åÇÉäí=ïÉêÇÉåK=pçãáí=ëÉÜÉå=ÇáÉ=_ÉçÄ~ÅÜíìåÖëÖäÉáÅÜìåÖÉå=ÑçäÖÉåÇÉêã~ëëÉå=~ìëW=

ns)x(Fl ++= =

ïçÄÉáW= ä= _ÉçÄ~ÅÜíìåÖÉå=
= cE x F= cìåâíáçå~äÉë=jçÇÉää=ÇÉê=ìåÄÉâ~ååíÉå=m~ê~ãÉíÉê= x = =
= ë= páÖå~äîÉâíçê=
= å= sÉâíçê=ÇÉë=o~ìëÅÜÉåë=EkçáëÉF=

=



=

= =
=

pÉáíÉ=PN= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

k~ÅÜ=ÇÉê=iáåÉ~êáëáÉêìåÖ=ÉêÜ~äíÉå=ïáê=ÇáÉ=sÉêÄÉëëÉêìåÖëÖäÉáÅÜìåÖÉå=áå=ÇÉê=cçêãW=

= nslxA0 ++−= = EiáåÉ~êáëáÉêí=ìã=wÉåíêìã=MF=

= nsf'xA0 ++−= = ãáí=Ñ=Z=ä=J=cE x MF=

= = ìåÇ=ñD=Z=îÉêâΩêòíÉ=m~ê~ãÉíÉê=

^äë=^åë~íò= ÑΩê=Ç~ë=ëíçÅÜ~ëíáëÅÜÉ=jçÇÉää=ïáêÇ=ëçïçÜä=ë=~äë=~ìÅÜ=å=~äë=åçêã~äîÉêíÉáäí=ãáí=bêï~êíìåÖëïÉêí=M=
ìåÇ=ÇÉå=hçî~êá~åòã~íêáòÉå=`ëëI= êÉëéÉâíáîÉ=`åå=ÖÉï®ÜäíK=wìÇÉã=ïáêÇ=~åÖÉåçããÉåI=Ç~ëë=ÇáÉ=páÖå~äÉ=ìåÇ=
Ç~ë=o~ìëÅÜÉå=åáÅÜí=ìåíÉêÉáå~åÇÉê=âçêêÉäáÉêí=ëáåÇ=E`åë=Z=MFK=

aáÉ=j~íêáñ=`åå=â~åå=~äë=ÄÉâ~ååí=~åÖÉåçããÉå=ïÉêÇÉåK=páÉ=ÉåíëéêáÅÜí=ÇÉê=hçî~êá~åòã~íêáñ=ÇÉê=jÉëëìåÖÉå=áå=
ÉáåÉê=âä~ëëáëÅÜÉå=îÉêãáííÉäåÇÉå=^ìëÖäÉáÅÜëêÉÅÜåìåÖ=ìåÇ=ïáêÇ=ΩÄäáÅÜÉêïÉáëÉ=Çá~Öçå~ä=~åÖÉëÉíòíK=

aáÉ=bäÉãÉåíÉ=îçå=`ëë=ëáåÇ=~äë=ÇáÉ=bêï~êíìåÖëïÉêíÉ=ÇÉê=hçî~êá~åòÉå=ÇÉê=páÖå~äÉ=ÇÉÑáåáÉêí=ìåÇ=~ìë=ÖêçëëÉå=
_ÉçÄ~ÅÜíìåÖëêÉáÜÉå= ÉãéáêáëÅÜ= ÄÉëíáããÄ~êK= fã= ^ääÖÉãÉáåÉå= ïáêÇ= ÇáÉëÉ= ÉãéáêáëÅÜÉ= hçî~êá~åòÑìåâíáçå= ëç=
~åÖÉëÉíòíI= Ç~ëë= ëáÉ= åìê= îçå= ÇÉê= êÉä~íáîÉå= i~ÖÉ= òïÉáÉê= mìåâíÉ= ~ÄÜ®åÖí= EeçãçÖÉåáí®íF= ìåÇ= Ç~ëë= ëáÉ=
êáÅÜíìåÖëìå~ÄÜ®åÖáÖ= áëí= EfëçíêçéáÉFK= pçãáí= ä®ëëí= ëáÅÜ= ÉáåÉ= Çáëí~åò~ÄÜ®åÖáÖÉ= hçî~êá~åòÑìåâíáçå= `ëë=
ÑçêãìäáÉêÉåI=ïÉäÅÜÉ=Éáå=j~ñáãìã=ÄÉá=ÉáåÉê=aáëí~åò=îçå=M=Ü~í=ìåÇI= àÉ=ïÉáíÉê=ÇáÉ=mìåâíÉ=~ìëÉáå~åÇÉê= äáÉÖÉåI=
ÖÉÖÉå=M=ëíêÉÄÉåK=

_Éá=ÄÉâ~ååíÉå=`åå=ìåÇ=`ëë=ä~ëëÉå=ëáÅÜ=ÇáÉ=ìåÄÉâ~ååíÉå=m~ê~ãÉíÉê=ñD=ëçïáÉ=ÇáÉ=páÖå~äÉ=ìåÇ=Ç~ë=o~ìëÅÜÉå=
áå=ÇÉå=píΩíòéìåâíÉå=ãáí=ÇÉê=jÉíÜçÇÉ=ÇÉê=âäÉáåëíÉå=nì~Çê~íÉ=ÄÉêÉÅÜåÉåW=

fCA)ACA('x 1
ZZ

T11
ZZ

T −−− ⋅= =

fCCs 1
zzss
−⋅= =

fCCn 1
zznn
−⋅= =

ïçÄÉá=ÖáäíW=`òò=Z=`ëë=H=`åå=

sçå=_ÉÇÉìíìåÖ= áëíI=Ç~ëë=ÇáÉ=páÖå~äÉ=åáÅÜí=åìê= áå=ÇÉå=píΩíòéìåâíÉå=ëÉäÄëíI=ëçåÇÉêå=~ìÅÜ= áå=~ääÉå=ïÉáíÉêÉå=
mìåâíÉå= éê®ÇáòáÉêí= ïÉêÇÉå= â∏ååÉåI= Ñ~ääë= ÇáÉ= Ç~òì= ÖÉÜ∏êáÖÉ= hêÉìòJhçî~êá~åòã~íêáñ= `ëDë= ÄÉâ~ååí= áëíK= báå=

ÖêçëëÉê= sçêíÉáä= áëí= òìÇÉãI= Ç~ëë= ÇÉê= ëç= ÖÉå~ååíÉ=hçêêÉä~íÉåîÉâíçê= â= Z`òò
JN⋅Ñ= ÄÉá= ÖÉÖÉÄÉåÉå=píΩíòéìåâíÉå=

ìåÇ=píΩíòïÉêíÉå=âçåëí~åí=áëí=ìåÇ=åìê=Éáåã~ä=ÖÉêÉÅÜåÉí=ïÉêÇÉå=ãìëëK==

aáÉ= s~êá~åòJhçî~êá~åòJj~íêáñ= ΣëDëD= ÇÉê= éê®ÇáòáÉêíÉå= páÖå~äÉ= EáåâäìëáîÉ= ^åíÉáä= ÇÉë= ã~íÜÉã~íáëÅÜÉå= jçÇÉääëF=
ä®ëëí=ëáÅÜ=ãáí=ÑçäÖÉåÇÉê=cçêãÉä=ÄÉêÉÅÜåÉåW=

( )( ) ( )TT1
zzs's

T11
zz
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zzs's

T
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1
zzs's's's's's 'A)CC(AACA'AACCCCCC −−+⋅⋅−= −−−−−Σ =

aáÉëÉ=s~êá~åòJhçî~êá~åòJj~íêáñ=â~åå=ÄÉêÉáíë=~=éêáçêá=ÄÉêÉÅÜåÉí=ïÉêÇÉåK=a~ë=ÜÉáëëíI=Ç~ëë=ëáÉ=ëáÅÜ=~ääÉáå=~ìë=
ÇÉê=píΩíòéìåâíîÉêíÉáäìåÖI=ÇÉê=mçëáíáçå=ÇÉê=kÉìéìåâíÉ=ìåÇ=ÇÉê=hçî~êá~åòã~íêáòÉå=`ëë=ÇÉë=páÖå~äë=ìåÇ=`åå=
ÇÉë=o~ìëÅÜÉåë=ÄÉëíáããÉå=ä®ëëíI=çÜåÉ=Ç~ëë=ÇáÉ=ÉáÖÉåíäáÅÜÉå=jÉëëïÉêíÉ=ÄÉâ~ååí=ëÉáå=ãΩëëÉåK=

få= ÇÉê= âçãÄáåáÉêíÉå= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= â~åå= ã~å= îçå= ÇÉê= hçääçâ~íáçåëãÉíÜçÇÉ= áåëçÑÉêå= dÉÄê~ìÅÜ=
ã~ÅÜÉåI=~äë=Ç~ëë= áå=ÇÉå=~ääÖÉãÉáåÉå=cçêãÉäå=âÉáåÉ=_ÉëÅÜê®åâìåÖ=ΩÄÉê=ÇáÉ=^êí=ÇÉê=páÖå~äÉ=ÖÉã~ÅÜí=ïáêÇK=
aÉëÜ~äÄ= áëí= Éë= ã∏ÖäáÅÜI= ëçäÅÜ= ìåíÉêëÅÜáÉÇäáÅÜÉ= dê∏ëëÉå= ïáÉ= içí~ÄïÉáÅÜìåÖÉåI= dÉçáÇìåÇìä~íáçåÉå= ìåÇ=
pÅÜïÉêÉ~åçã~äáÉå= áå= ÉáåÉã= ÉáåòáÖÉå= _ÉêÉÅÜåìåÖëëÅÜêáíí= òì= áåíÉêéçäáÉêÉåK= bë= áëí= ~ìÅÜ= ã∏ÖäáÅÜI= ïÉáíÉêÉ=
dê∏ëëÉåI=ïÉäÅÜÉ=ãáí= ÇÉã=pÅÜïÉêÉÑÉäÇ= âçêêÉäáÉêí= ëáåÇI= áå=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ÉáåòìÄÉòáÉÜÉåI=ïáÉ=ÇáÉë=táêíÜ=
ìåÇ=dÉáÖÉê=xNVVMz=ÑΩê=ÇÉå=c~ää=ÇÉê=lÄÉêÑä®ÅÜÉåÇáÅÜíÉ=ÖÉí~å=Ü~ÄÉåK=aáÉëÉ=j∏ÖäáÅÜâÉáíÉå=ëáåÇ=Éáå=ïÉëÉåíäáÅÜÉê=
dêìåÇ= Ç~ÑΩêI= ïÉëÜ~äÄ= ÇáÉ= hçääçâ~íáçå= ~äë= ÉáåÉë= ÇÉê= ëí®êâëíÉå= fåíÉêéçä~íáçåëãáííÉä= áåëÄÉëçåÇÉêÉ= ÑΩê= ÇáÉ=
pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=ÄÉíê~ÅÜíÉí=ïáêÇK=

=
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= =
=

pÉáíÉ=PO= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

UKO ^åïÉåÇìåÖ=ÇÉê=hçääçâ~íáçå=áå=ÇÉê=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=
aÉê= ~ääÖÉãÉáåÉ= ^åë~íò= ÑΩê= ÉáåÉ= hçî~êá~åòÑìåâíáçå=Φ= ëáÉÜí= ëç= ~ìëI= Ç~ëë= ÇáÉ= hçî~êá~åò= ÑΩê= å~ÜÉ= ÖÉäÉÖÉåÉ=
mìåâíÉ= Éáå=j~ñáãìã=~ìÑïÉáëí= ìåÇ=ãáí=ï~ÅÜëÉåÇÉã=^Äëí~åÇ=ÖÉÖÉå=M=ÖÉÜíK= páÉ= â~åå= êÉáå= ÉãéáêáëÅÜ=~ìë=
îçêÜ~åÇÉåÉå=jÉëëêÉáÜÉå=ÄÉëíáããí=ïÉêÇÉåI=ïçÄÉá=ÑΩê=òÉåíêáÉêíÉ=jÉëëìåÖÉå=ÖáäíI=Ç~ëë=ÇÉê=bêï~êíìåÖëïÉêí=b=
ÇÉë=mêçÇìâíë=òïÉáÉê=jÉëëìåÖÉå=ãáí=^Äëí~åÇ=ê=ÉáåÉ=pÅÜ®íòìåÖ=ÑΩê=ÇáÉ=hçî~êá~åòÑìåâíáçå=ΦEêF=Ç~êëíÉääíK=^äëçW=

[ ]
killkiE Φ=⋅ ll =

få= éê~âíáëÅÜÉå= ^åïÉåÇìåÖÉå= â∏ååÉå= ÇáÉ= ÉãéáêáëÅÜÉå= hçî~êá~åòÑìåâíáçåÉå= ÑΩê= ÜçãçÖÉåÉ= ^åë®íòÉ= ~äëç=
Ç~ÇìêÅÜ= ÖÉëÅÜ®íòí= ïÉêÇÉåI= Ç~ëë= ÑΩê= ~ääÉ= ~ìÑíêÉíÉåÇÉå= jÉëëíóéÉå= ÑΩê= ÖÉïáëëÉ= aáëí~åòâä~ëëÉå= EÄÉá=
~åáëçíêçéÉå= ^åë®íòÉå= ~ìÅÜ= ÑΩê= ^òáãìíâä~ëëÉåF= ÇáÉ= mêçÇìâíÉ= ÇÉê= jÉëëìåÖÉå= ÖÉÄáäÇÉí= ïÉêÇÉåK= pÉÜê= çÑí=
ïÉêÇÉå= ~ÄÉê= ÇáÉ= hçî~êá~åòÑìåâíáçåÉå= åáÅÜí= êÉáå= ÉãéáêáëÅÜ= ~åÖÉëÉíòíI= ëçåÇÉêå= ~äë= ÉáåÉ= ã~íÜÉã~íáëÅÜÉ=
cìåâíáçå=ãáí=ìåÄÉâ~ååíÉå=m~ê~ãÉíÉêå= EãÉáëíÉåë=òïÉáW=Éáå=j~ëë=ëM

O= ÑΩê=ÇáÉ=^ãéäáíìÇÉI=ïÉäÅÜÉ=ÇÉê=s~êá~åò=
ÇÉë=páÖå~äë=ÉåíëéêáÅÜí=ìåÇ=ÇáÉ=hçêêÉä~íáçåëä®åÖÉ=çÇÉê=ÅÜ~ê~âíÉêáëíáëÅÜÉ=aáëí~åò=ÇFI=ïçÄÉá=åìê=ÇáÉëÉ=ÉãéáêáëÅÜ=
ÄÉëíáããí=ïÉêÇÉåK=

aáÉ=ÑΩê=`edblVU=ÖÉíÉëíÉíÉå=cìåâíáçåÉå=Φ=ëáåÇ=ÇáÉ=ÄÉáÇÉå=ÑçäÖÉåÇÉåW=
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++⋅= σΦ = j~êâçîJjçÇÉää=PK=lêÇåìåÖ=

aáÉëÉ= cìåâíáçåÉå= ëáåÇ= ÜçãçÖÉå= ìåÇ= áëçíêçéK= páÉ= Ü®åÖÉå= åìê= îçã= ^Äëí~åÇ= ÇÉê= ÄÉáÇÉå= mìåâíÉ= ~Ä= ìåÇ=
â∏ååÉå= ÑΩê= ÖäÉáÅÜ~êíáÖÉ= _ÉçÄ~ÅÜíìåÖÉå= ~åÖÉëÉíòí= ïÉêÇÉå= J= áã= c~ää= ÇÉê= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= ~äëç=
òïáëÅÜÉå=dÉçáÇìåÇìä~íáçåÉå=çÇÉê=ÑΩê=pÅÜïÉêÉ~åçã~äáÉå=àÉïÉáäë=ìåíÉêÉáå~åÇÉêK=

aÉê=m~ê~ãÉíÉê=Ç= EÅÜ~ê~âíÉêáëíáëÅÜÉ=aáëí~åòI=hçêêÉä~íáçåëä®åÖÉF=Ü~í=Ç~ÄÉá=ÉáåÉå=ÉåíëÅÜÉáÇÉåÇÉå=báåÑäìëë=~ìÑ=
ÇáÉ=pÅÜïÉêÉÑÉäÇáåíÉêéçä~íáçåK=bê= áëí= Éáå=j~ëë= ÑΩê=ÇáÉ=dä®ííìåÖ=ÇÉê= êÉëìäíáÉêÉåÇÉå=cìåâíáçåK=c~ääë= Éê= òì=âäÉáå=
ÖÉï®Üäí= ïáêÇI= ëç= áëí= ÇáÉ= fåíÉêéçä~íáçå= áå= dÉÄáÉíÉå= ãáí= ÖÉêáåÖÉê= píΩíòéìåâíÇáÅÜíÉ= ìåÖÉåΩÖÉåÇK= táêÇ= Éê= òì=
Öêçëë=ÖÉï®ÜäíI=ëç=ïÉêÇÉå=ÇáÉ=píΩíòïÉêíÉ=òì=ëí~êâ=ÖÉÑáäíÉêíK=

aÉê=~åÇÉêÉ=m~ê~ãÉíÉê=σM=Ü~í=âÉáåÉå=ÇáêÉâíÉå=báåÑäìëë=~ìÑ=ÇáÉ=pÅÜïÉêÉÑÉäÇáåíÉêéçä~íáçåK=bêëí= áå=sÉêÄáåÇìåÖ=
ãáí=ÇÉã=kçáëÉ=E`ååJj~íêáñF=ÄÉëíáããí=Éê=ÇÉå=dê~Ç=ÇÉê=cáäíÉêìåÖ=ÇÉê=píΩíòïÉêíÉK=cΩê=ÇáÉ=~=éêáçêá=dÉå~ìáÖâÉáíëJ
ÄÉëíáããìåÖ=ïáêâí=Éê=ïáÉ=Éáå=j~ëëëí~ÄëÑ~âíçêK=

a~= ÇáÉ= dÉçáÇìåÇìä~íáçåÉåI= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= pÅÜïÉêÉ~åçã~äáÉå= åáÅÜí= ìå~ÄÜ®åÖáÖ= îçåÉáå~åÇÉê= ëáåÇI=
ëçåÇÉêå=~ääÉ=ÇìêÅÜ=Ç~ëëÉäÄÉ=pí∏êéçíÉåíá~ä=îÉêìêë~ÅÜí=ïÉêÇÉåI=ÇΩêÑÉå=å~ÅÜ=ÇÉê=t~Üä=ÉáåÉê=hçî~êá~åòÑìåâíáçå=
ÇáÉ=ïÉáíÉêÉå=cìåâíáçåÉå=åáÅÜí=ãÉÜê=ÑêÉá=ÖÉï®Üäí=ïÉêÇÉåI=ëçåÇÉêå=ãΩëëÉå=~ìë=ÇÉå=ÄÉâ~ååíÉå=_ÉòáÉÜìåÖÉå=
òïáëÅÜÉå=ÇÉå=pÅÜïÉêÉÑÉäÇÖê∏ëëÉå=EpíçâÉëI=sÉåáåÖJjÉáåÉëòI=aáÑÑÉêÉåíá~äÄÉòáÉÜìåÖÉåF=ÜÉêÖÉäÉáíÉí=ïÉêÇÉåK=

aáÉ= m~ê~ãÉíÉê= ÇÉê= hçî~êá~åòÑìåâíáçå= ëÉäÄëí= ëáåÇ= ~ÄÜ®åÖáÖ= îçå= ÇÉê= ÖÉï®ÜäíÉå= hçî~êá~åòÑìåâíáçåI= ÇÉê=
píΩíòéìåâíÇáÅÜíÉI=ÇÉå=_Éíê®ÖÉå=ÇÉê=píΩíòïÉêíÉ=ìåÇ=ÇÉã=dê~Ç=ÇÉê=dä®ííìåÖ=ÇÉë=oÉëáÇì~äÑÉäÇëI=ïáÉ=ÇáÉë= áå=
ÇÉê=ÑçäÖÉåÇÉå=wìë~ããÉåëíÉääìåÖ=òì=ëÉÜÉå=áëíW=

îÉêïÉåÇÉíÉê= dê~Ç=ÇÉë= ÄÉêÉÅÜåÉíÉ=m~ê~ãÉíÉê

a~íÉåë~íò= qêÉåÇë= j~êâçîJjçÇÉää= NLêJjçÇÉää=

= = Ç=xãz= σM=x?z= Ç=xãz= σM=x?z=
~ääÉ=içí~ÄïÉáÅÜìåÖÉå= O= OUVQR OKSR SRUTU OKRQ=

~ääÉ=içí~ÄïÉáÅÜìåÖÉå= P= OOQQS NKQP QRURM NKQO=

~ääÉ=içí~ÄïÉáÅÜìåÖÉå= Q= NORPO NKOO OTMPT NKPO=

e®äÑíÉ=ÇÉê=içí~ÄK= P= OPTTM NKQV QUPTM NKQU=

~ääÉ=pÅÜïÉêÉå= Q= NMURO MKVM =

~ääÉ=i^=ìåÇ=k= Q= NONNQ NKOO NVVTM NKPS=

q~ÄÉääÉ=UKOJNW=_ÉêÉÅÜåÉíÉ=m~ê~ãÉíÉê=ÇÉê=hçî~êá~åòÑìåâíáçåÉå=~ìë=îÉêëÅÜáÉÇÉåÉå=a~íÉåë®íòÉå=
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pÉáíÉ=PP= =

= =
=
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a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

aáÉëÉ= wìë~ããÉåëíÉääìåÖ= òÉáÖíI= Ç~ëë= ÇÉê= dê~Ç= ÇÉë= qêÉåÇéçäóåçãë= ÉáåÉå= ëÉÜê= ÖêçëëÉå= báåÑäìëë= ~ìÑ= ÇáÉ=
m~ê~ãÉíÉê=ÇÉê=hçî~êá~åòÑìåâíáçåÉå=Ü~íK=gÉ=ãÉÜê=ÇáÉ=_ÉçÄ~ÅÜíìåÖÉå=êÉÇìòáÉêí=ïÉêÇÉåI=ÇÉëíç=âäÉáåÉê=ïáêÇ=ÇáÉ=
ÅÜ~ê~âíÉêáëíáëÅÜÉ=aáëí~åò=ÇK=aáÉ=aáÅÜíÉ=ÇÉê=píΩíòéìåâíÉ=Ü~í=Ç~ÖÉÖÉå=ÉáåÉå=îáÉä=ÖÉêáåÖÉêÉå=báåÑäìëëK=jáí=ÇÉê=
bêÜ∏ÜìåÖ=ÇÉë=dê~Çë=ÇÉë=qêÉåÇéçäóåçãë=îÉêãáåÇÉêí=ëáÅÜ=~ìÅÜ=ÇÉê=_Éíê~Ö=ÇÉê=s~êá~åò=ÇÉë=páÖå~äë=σMK=a~ë=
ÜÉáëëíI=Ç~ëë=ÇáÉ=dÉå~ìáÖâÉáí=ÇÉê=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=ÖÉëíÉáÖÉêí=ïÉêÇÉå=â~ååI= áåÇÉã=ÇáÉ=páÖå~äÉ=âäÉáå=
ÖÉÜ~äíÉå=ïÉêÇÉåK=

aáÉ=báåÑΩÜêìåÖ=îçå=DÄÉçÄ~ÅÜíÉíÉåD=dÉçáÇìåÇìä~íáçåÉå=Ü~í= áå=ìåëÉêÉã=c~ää=åìê=ÉáåÉå=ëÉÜê=ÖÉêáåÖÉå=báåÑäìëë=
~ìÑ= ÇáÉ= m~ê~ãÉíÉê= ÇÉê= hçî~êá~åòÑìåâíáçåK= aáÉë= áëí= ÉáåÉ= cçäÖÉ= ÇÉê= ÖÉÖÉåΩÄÉê= ÇÉå= içí~ÄïÉáÅÜìåÖÉå= ëÉÜê=
ÖÉêáåÖÉå=^åò~Üä=jÉëëìåÖÉåK=báåÉ=®ÜåäáÅÜÉ=^ìëë~ÖÉ=â~åå=ÖÉã~ÅÜí=ïÉêÇÉåI=Ñ~ääë=ÇáÉ=pÅÜïÉêÉãÉëëìåÖÉå=áå=
ÇáÉ=^ìëïÉêíìåÖ=ÉáåÄÉòçÖÉå=ïÉêÇÉåK=fÜêÉ=ÖêçëëÉ=jÉåÖÉ=ÄÉëíáããí=ÇáÉ=m~ê~ãÉíÉêK=aáÉ=içí~ÄïÉáÅÜìåÖÉå=ìåÇ=
dÉçáÇìåÇìä~íáçåÉå=ÄäÉáÄÉå=éê~âíáëÅÜ=çÜåÉ=báåÑäìëëK=

bÄÉåÑ~ääë=çÜåÉ=ïÉëÉåíäáÅÜÉå=báåÑäìëë=~ìÑ=ÇáÉ=m~ê~ãÉíÉê=áëí=~ìÅÜI=çÄ=ÇáÉ=ÖêçÄÉå=^ìëêÉáëëÉê=áå=ÇÉå=jÉëëìåÖÉå=
îçê=çÇÉê=å~ÅÜ=ÇÉê=m~ê~ãÉíÉêëÅÜ®íòìåÖ=ÉäáãáåáÉêí=ïÉêÇÉåI=Ç~=áÜêÉ=ÖÉêáåÖÉ=^åò~Üä=åáÅÜí=áåë=dÉïáÅÜí=Ñ®ääíK=

k~ÅÜÇÉã=ÇáÉ=m~ê~ãÉíÉê=ÇÉê=hçî~êá~åòÑìåâíáçå=ÄÉëíáããí=ëáåÇI=â~åå=ÇáÉ=ÉáÖÉåíäáÅÜÉ=hçääçâ~íáçå=ìåÇ=Ç~ãáí=ÇáÉ=
`çJdÉçáÇJ_ÉëíáããìåÖ= ÇìêÅÜÖÉÑΩÜêí= ïÉêÇÉåK= ^äë= oÉëìäí~í= ÇáÉëÉë= pÅÜêáííÉë= ÉêÜ~äíÉå= ïáê= ÇáÉ= éê®ÇáòáÉêíÉå=
êÉÇìòáÉêíÉå= `çÖÉçáÇÜ∏ÜÉåI= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= pÅÜïÉêÉïÉêíÉ= ~ìÑ= ~ääÉå= píΩíòéìåâíÉå= ìåÇ= áå= ÉáåÉã=
êÉÖÉäã®ëëáÖÉå= dáííÉêI= ÇÉå= hçêêÉä~íÉåîÉâíçêI= ïÉäÅÜÉê= ÑΩê= ~ääÉ= ïÉáíÉêÉå= mê®ÇáâíáçåÉå= îçå= içí~ÄïÉáÅÜìåÖÉåI=
dÉçáÇÜ∏ÜÉå= ìåÇ= pÅÜïÉêÉå= îÉêïÉåÇÉí= ïÉêÇÉå= â~åå= ìåÇ= fåÑçêã~íáçåÉå= òì= ÇÉå= dÉå~ìáÖâÉáíÉå= ÇÉê=
ÄÉêÉÅÜåÉíÉå=tÉêíÉK= få=ÇÉê= ÑçäÖÉåÇÉå=^ÄÄK=UKOJN= áëí=~äë=_ÉáëéáÉä=ÇÉê= êÉä~íáîÉ=cÉÜäÉê=ÇÉë=dÉçáÇë=`edblVU=
E~ìë= içí~ÄïÉáÅÜìåÖÉå= ìåÇ=dmpLkáîÉääÉãÉåíF= ÖÉÖÉåΩÄÉê= wáããÉêï~äÇ= Ç~êÖÉëíÉääíK= aáÉëÉ= êÉä~íáîÉå=ãáííäÉêÉå=
cÉÜäÉê=òÉáÖÉåI=Ç~ëë=äçâ~ä=EÄáë=NM=âãF=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=N=Åã=ÖÉêÉÅÜåÉí=ïÉêÇÉå=â~ååK=§ÄÉê=Öê∏ëëÉêÉ=
aáëí~åòÉå= ÉêÜ~äíÉå=ïáê= êÉä~íáîÉ=dÉå~ìáÖâÉáíÉå= îçå= O=Äáë= P= ÅãK= báåÉ= êÉáåÉ= ~ëíêçÖÉçÇ®íáëÅÜÉ= i∏ëìåÖ=ïΩêÇÉ=
êÉä~íáîÉ= dÉå~ìáÖâÉáíÉå= îçå= RJS= Åã= ÉêÖÉÄÉåK= qÉëíÄÉêÉÅÜåìåÖÉå= ÑΩê= Ç~ë= dÉçáÇ= NVVT= xj~êíáI= NVVTz= Ü~ÄÉå=
òìÇÉã=ÖÉòÉáÖíI=Ç~ëë=ÇáÉ=äçâ~äÉ=dÉå~ìáÖâÉáí=åìê=îÉêÄÉëëÉêí=ïÉêÇÉå=â~ååI=ïÉåå=~ìÅÜ=ÇáÉ=pÅÜïÉêÉãÉëëìåÖÉå=
~äë=_ÉçÄ~ÅÜíìåÖÉå=áå=ÇáÉ=hçääçâ~íáçå=ÉáåÑäáÉëëÉåK=

aáÉ= t~Üä= ÇÉë= hçî~êá~åòãçÇÉääë= Ü~í= ÄÉá= ÖÉåΩÖÉåÇÉê= píΩíòéìåâíÇáÅÜíÉ= ÜáåÖÉÖÉå= åìê= ÉáåÉå= ëÉÜê= ÖÉêáåÖÉå=
báåÑäìëë=~ìÑ=Ç~ë=oÉëìäí~í=ìåÇ=ÇáÉ=dÉå~ìáÖâÉáíK=
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^ÄÄK=UKOJNW= êÉä~íáîÉê=ãáííäÉêÉê=cÉÜäÉê=ÇÉê=dÉçáÇìåÇìä~íáçå=ÖÉÖÉåΩÄÉê=wáããÉêï~äÇ=
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a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

V aáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=dÉçáÇë=ìåÇ=ÇÉë=nì~ëáÖÉçáÇë=

VKN wìë~ããÉåÑ~ëëìåÖ=
k~ÅÜÇÉã= ïáê= áå= ÇÉå= îçê~åÖÉÜÉåÇÉå= h~éáíÉäå= ÇáÉ= ÑΩê= ÇáÉ= dÉçáÇÄÉëíáããìåÖ= å∏íáÖÉå= a~íÉåë®íòÉ=
EhçêêÉä~íÉåîÉâíçê= ìåÇ= `çJdÉçáÇI= hçÉÑÑáòáÉåíÉå= ÇÉê= qêÉåÇÑìåâíáçå= ìåÇ= táêâìåÖ= ÇÉê= j~ëëÉåãçÇÉääÉ= ~ìÑ=
jÉÉêÉëÜ∏ÜÉF=òìë~ããÉåÖÉëíÉääí=Ü~ÄÉåI=ä®ëëí=ëáÅÜ=åìå=Ç~ë=dÉçáÇ=~äë=pìããÉ=ÇÉê=ÇêÉá=báåÑäΩëëÉ=ÄÉêÉÅÜåÉåK=

a~ë=nì~ëáÖÉçáÇ=ïáêÇ=ÖäÉáÅÜ=ÄÉêÉÅÜåÉíI=àÉÇçÅÜ=ïÉêÇÉå=qêÉåÇ=ìåÇ=j~ëëÉåïáêâìåÖÉå=~ìÑ=e∏ÜÉ=ÇÉê=qçéçÖê~ÑáÉ=
ÄÉêÉÅÜåÉíK=a~ë=kçêã~äÑÉäÇ=ïáêÇ=åáÅÜí=Üáåòì~ÇÇáÉêíK=

aáÉ= lÄÉêÑä®ÅÜÉåäçí~ÄïÉáÅÜìåÖÉå= ìåÇ= lÄÉêÑä®ÅÜÉåëÅÜïÉêÉå= ïÉêÇÉå= ïáÉ= Ç~ë= nì~ëáÖÉçáÇ= ÄÉêÉÅÜåÉíI= Éë=
âçããí=àÉÇçÅÜ=åçÅÜ=Ç~ë=kçêã~äÑÉäÇ=ÜáåòìK=

bë=ïìêÇÉå=îÉêëÅÜáÉÇÉåÉ=s~êá~åíÉå=ÇÉë=dÉçáÇë=ÄÉêÉÅÜåÉíK=^äë= ÉêëíÉë=ÉáåÉ= êÉáåÉ=~ëíêçÖÉçÇ®íáëÅÜÉ=i∏ëìåÖI=
ÄÉá=ïÉäÅÜÉê=åìê=ÇáÉ=dÉçáÇÜ∏ÜÉ=áå=wáããÉêï~äÇ=îçêÖÉÖÉÄÉå=ïìêÇÉK=aáÉëÉ=i∏ëìåÖ=ïÉáëí=ÉáåÉå=ãáííäÉêÉå=cÉÜäÉê=
îçå=ã~ñáã~ä=S=Åã=ÖÉÖÉåΩÄÉê=wáããÉêï~äÇ=~ìÑK=

få= ÉáåÉê= òïÉáíÉå= i∏ëìåÖ=ïìêÇÉå= Ç~åå= òìë®íòäáÅÜ= ë®ãíäáÅÜÉ= îçêÜ~åÇÉåÉå=dmpLkáîÉääÉãÉåíJjÉëëìåÖÉå= ~äë=
_ÉçÄ~ÅÜíìåÖÉå=ÉáåÖÉÑΩÜêíK=^äë=ÇÉêÉå=ãáííäÉêÉê=cÉÜäÉê=ïìêÇÉ= áå=ÇÉê=oÉÖÉä=P=Åã=~åÖÉåçããÉåK=aìêÅÜ=ÇáÉëÉ=
òìë®íòäáÅÜÉå= jÉëëìåÖÉå= âçååíÉ= ÇÉê= ãáííäÉêÉ= cÉÜäÉê= ÇÉë= dÉçáÇë= áå= ÇÉê= Ö~åòÉå= pÅÜïÉáò= ÖÉÖÉåΩÄÉê=
wáããÉêï~äÇ=~ìÑ=P=Äáë=Q=Åã=ÖÉÖÉåΩÄÉê=wáããÉêï~äÇ=ÖÉëÉåâí=ïÉêÇÉå=E^ÄÄK=UKOJNFK=aáÉëÉ=s~êá~åíÉ=ïìêÇÉ=~äë=
çÑÑáòáÉääÉ=i∏ëìåÖ=ÖÉï®ÜäíK=

báå=òìë®íòäáÅÜÉê=sÉêëìÅÜI=ÄÉá=ïÉäÅÜÉã=~ìÅÜ=ÇáÉ=pÅÜïÉêÉãÉëëìåÖÉå=~äë=_ÉçÄ~ÅÜíìåÖÉå=îÉêïÉåÇÉí=ïìêÇÉåI=
òÉáÖíÉ=òï~ê=ÉáåÉ=ÇÉìíäáÅÜÉ=sÉêÄÉëëÉêìåÖ=ÇÉë=ãáííäÉêÉå=cÉÜäÉêë=~=éêáçêá=~ìÑ=N=Äáë=O=ÅãI=Éë=ÉêÖ~ÄÉå=ëáÅÜ=~ÄÉê=
~ìÅÜ= ëóëíÉã~íáëÅÜÉ= wï®åÖÉ= òïáëÅÜÉå= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= pÅÜïÉêÉåI= ïÉäÅÜÉ= åáÅÜí= ÉäáãáåáÉêí= ïÉêÇÉå=
âçååíÉåK=aÉëÜ~äÄ=ïìêÇÉ=ÑΩê=ÇáÉ=pÅÜäìëëä∏ëìåÖ=îçå=`edblVU=ÇáÉëÉ=s~êá~åíÉ=îÉêïçêÑÉåK=

a~=ë®ãíäáÅÜÉ=_ÉêÉÅÜåìåÖÉå=áã=bqocVP=ÇìêÅÜÖÉÑΩÜêí=ïìêÇÉåI=ÉêÜ~äíÉå=ïáê=å~ÅÜ=ÇáÉëÉã=pÅÜêáíí=ÇáÉ=oÉëìäí~íÉ=
~ìÅÜ= ïáÉÇÉê= áå= ÇáÉëÉã= _ÉòìÖëê~ÜãÉåK= cΩê= ~åÇÉêÉ= _ÉòìÖëê~ÜãÉå= EáåëÄÉëçåÇÉêÉ= `eNVMPHF= ãìëë=
~åëÅÜäáÉëëÉåÇ=åçÅÜ=ÉáåÉ=hççêÇáå~íÉåíê~åëÑçêã~íáçå=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=
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^ÄÄK=VKNJNW= dÉçáÇ=ÇÉê=pÅÜïÉáò=áã=bqocVP=
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^ÄÄK=VKNJOW= dÉçáÇ=ÇÉê=pÅÜïÉáò=áã=`eNVMPEHF=

VKO _ÉëÅÜêÉáÄìåÖ=ÇÉë=dÉçáÇë=
aáÉ=~ëíêçÖÉçÇ®íáëÅÜÉ=i∏ëìåÖ=ïìêÇÉ= áã=póëíÉã=`eNVMPH=ìåíÉê=ÇÉê=sÉêïÉåÇìåÖ=îçå=QVR=ξJhçãéçåÉåíÉå=
ìåÇ=QRT=ηJhçãéçåÉåíÉå=ÇÉê=içí~ÄïÉáÅÜìåÖ=ÖÉêÉÅÜåÉíK=wìã=pÅÜäìëë=ïìêÇÉ=~ã=oÉëìäí~í=åçÅÜ=Éáå=lÑÑëÉí=
~åÖÉÄê~ÅÜíI= ëç= Ç~ëë= ÇáÉ=dÉçáÇìåÇìä~íáçå= áå= wáããÉêï~äÇ= ÇÉêàÉåáÖÉå= ÇÉë=dÉçáÇë= îçå=dìêíåÉê= áã=`eNVMP=
ÉåíëéêáÅÜíK=cΩê=ÇáÉ=âçãÄáåáÉêíÉ=i∏ëìåÖ=â~ãÉå=Ç~åå=åçÅÜ=ÇáÉ=jÉëëìåÖÉå=~ìÑ=TO=dmpLkáîÉääÉãÉåíJpí~íáçåÉå=
ÜáåòìK= aáÉ= e~ìéíÅÜ~ê~âíÉêáëíáâÉå= ÇÉë= dÉçáÇë= E^ÄÄK= VKNJN= ìåÇ= ^ÄÄK= VKNJOF= ëáåÇ= áã= cçäÖÉåÇÉå= âìêò=
ÄÉëÅÜêáÉÄÉåW=fã=jáííÉää~åÇ=ÄáäÇÉí=Ç~ë=dÉçáÇ=ÉáåÉå=qêçÖ=ÇÉê=îçã=dÉåÑÉêëÉÉ=áã=pΩÇïÉëíÉå=Äáë=òìã=_çÇÉåëÉÉ=
áã=kçêÇçëíÉå=Éíï~=ìã=O=jÉíÉê=~åëíÉáÖíK=^ã=o~åÇ=ÇáÉëÉë=qêçÖë=ÉêâÉååí=ã~å=ã~êâ~åíÉ=^åëíáÉÖÉ=ÖÉÖÉå=ÇáÉ=
^äéÉå= ìåÇ= ÖÉÖÉå= ÇÉå= pÅÜï~êòï~äÇI= áå= âäÉáåÉêÉã=j~ëë= ~ìÅÜ= ÖÉÖÉå= ÇÉå= gìê~K= aÉìíäáÅÜ= ìåêìÜáÖÉê= ~äë= áã=
jáííÉää~åÇ=îÉêä®ìÑí=Ç~ë=dÉçáÇ= áã=^äéÉåê~ìãI=ïç=ÇÉìíäáÅÜ=ÇÉê=báåÑäìëë=ÇÉê=qçéçÖê~ÑáÉI= áåëÄÉëçåÇÉêÉ=ÄÉá=ÇÉå=
q®äÉêå=îçå=oÜçåÉ=ìåÇ=oÜÉáåI=òì=ÉêâÉååÉå=áëíK=pΩÇäáÅÜ=ÇÉê=^äéÉå=ÉêÑçäÖí=Éáå=ëí~êâÉê=^ÄÑ~ää=ÇÉë=dÉçáÇë=ÖÉÖÉå=
ÇáÉ=mçJbÄÉåÉI=ïÉäÅÜÉê=òïáëÅÜÉå=_Éääáåòçå~=ìåÇ=`Üá~ëëç=ãÉÜê=~äë=Q=jÉíÉê=~ìëã~ÅÜíK=aÉê=báåÑäìëë=ÇÉë=fîêÉ~J
h∏êéÉêë=~ìÑ=Ç~ë=dÉçáÇ=áëí=åìê=ëÅÜïáÉêáÖ=òì=ÉêâÉååÉåI=Ç~=Éê=îçã=ÇÉìíäáÅÜÉå=^ÄÑ~ää=~ìÑ=ÇÉê=pΩÇëÉáíÉ=ÇÉê=^äéÉå=
ΩÄÉêä~ÖÉêí=áëíK=

VKP aáÑÑÉêÉåòÉå=òïáëÅÜÉå=dÉçáÇ=ìåÇ=nì~ëáÖÉçáÇ=
^åëÅÜäáÉëëÉåÇ=ïìêÇÉ=~ìë=ÇÉå=ÖäÉáÅÜÉå=a~íÉå=Éáå=nì~ëáÖÉçáÇ=ÖÉêÉÅÜåÉíK=aáÉ=aáÑÑÉêÉåòÉå=òìã=dÉçáÇ=ëáåÇ=áå=
^ÄÄK=VKPJNÇ~êÖÉëíÉääíK=

aáÉ= aáÑÑÉêÉåòÉå= òïáëÅÜÉå= dÉçáÇ= ìåÇ= nì~ëáÖÉçáÇ= ëáåÇ= ëÉÜê= ëí~êâ= ãáí= ÇÉê= qçéçÖê~ÑáÉ= âçêêÉäáÉêíK= ^ã=
ÇÉìíäáÅÜëíÉå= áëí=ÇáÉë= áã=^äéÉåê~ìã=~å=ÇÉå=ëáÅÜ=ÇÉìíäáÅÜ=~ÄòÉáÅÜåÉåÇÉå=q®äÉêå=òì=ÉêâÉååÉåK=t®ÜêÉåÇ=ëáÅÜ=
ÇáÉ= råíÉêëÅÜáÉÇÉ= áã= jáííÉää~åÇ= ìã= kìää= ÄÉïÉÖÉåI= ÉêêÉáÅÜí= ã~å= áå= ÇÉå= t~ääáëÉê= ^äéÉå= tÉêíÉ= áå= ÇÉê=
dê∏ëëÉåçêÇåìåÖ= îçå= MKR= jÉíÉêåK= ^äë= bñíêÉãïÉêí= ïìêÇÉ= ~ìÑ= ÇÉê= aìÑçìêëéáíòÉI= ÇÉã= Ü∏ÅÜëíÉå= mìåâí= ÇÉê=
pÅÜïÉáòI=Éáå=e∏ÜÉåìåíÉêëÅÜáÉÇ=îçå=ST=Åã=ÄÉëíáããíK=
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ìåêìÜáÖÉêÉå=sÉêä~ìÑK=aáÉë=ã~ÅÜí=Éë=áå=dÉÄáÉíÉå=ãáí=ÄÉïÉÖíÉã=dÉä®åÇÉ=ëÅÜïáÉêáÖI=Ç~ë=nì~ëáÖÉçáÇ=ÇáêÉâí=~ìë=
ÉáåÉã= êÉÖÉäã®ëëáÖÉå=dáííÉê= òì= áåíÉêéçäáÉêÉåK=a~ë= Ü~í= ÉáåÉ=éê~âíáëÅÜÉ=^ìëïáêâìåÖ= ~ìÑ= ÇáÉ=_ÉåìíòÉêI= ÇÉåÉå=
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^ÄÄáäÇìåÖÉå=åçÅÜ=Éáåã~ä=îÉêÇÉìíäáÅÜíI=ïç=ÑΩê=O=mêçÑáäÉ=E^F=ìåÇ=E_F=~ìë=^ÄÄK=VKPJN=J=ÉáåÉë=áã=jáííÉää~åÇ=ìåÇ=
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RMM=jÉíÉêå=ÄÉêÉÅÜåÉí=ïìêÇÉåK=
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^ÄÄK=VKPJPW= nì~ëáÖÉçáÇ=EçÄÉåF=ìåÇ=dÉçáÇ=EìåíÉåF=áå=ÇÉå=^äéÉå=Éåíä~åÖ=îçå=mêçÑáä=_=~ìë=^ÄÄK=VKPJN=

^ÄÄK=VKPJO=òÉáÖíI=Ç~ëë=Éë=áã=cä~ÅÜä~åÇ=âÉáåÉ=oçääÉ=ëéáÉäíI=çÄ=~å=ÇáÉ=_ÉåìíòÉê=Ç~ë=dÉçáÇ=çÇÉê=Ç~ë=nì~ëáÖÉçáÇ=
~ÄÖÉÖÉÄÉå= ïáêÇK= aáÉ= aáÑÑÉêÉåòÉå= ëáåÇ= éê~âíáëÅÜ= òì= îÉêå~ÅÜä®ëëáÖÉå= ìåÇ= ÄÉáÇÉ= hìêîÉå= òÉáÖÉå= ÉáåÉå= ëÉÜê=
êìÜáÖÉåI= äÉáÅÜí= òì= áåíÉêéçäáÉêÉåÇÉå=sÉêä~ìÑK=báåòáÖ=~ã= äáåâÉå=o~åÇ=ëáåÇ=ëáÖåáÑáâ~åíÉ=råíÉêëÅÜáÉÇÉ=òì=ëÉÜÉåI=
ïÉäÅÜÉ=ãáí=ÇÉã=_ÉÖáåå=ÇÉë=gìê~=òìë~ããÉåÑ~ääÉåK=

fã=^äéÉåê~ìã= ÜáåÖÉÖÉå= E^ÄÄK= VKPJPF= áëí= ÇÉê=råíÉêëÅÜáÉÇ= òïáëÅÜÉå=dÉçáÇ= ìåÇ=nì~ëáÖÉçáÇ= ÖêçëëI= ìåÇ= ÇáÉ=
ÜçÅÜÑêÉèìÉåíÉå=^åíÉáäÉ=ÇÉë=nì~ëáÖÉçáÇë=ëáåÇ=ÇÉìíäáÅÜ=ëáÅÜíÄ~êK=t®ÜêÉåÇ=Éë=òïÉáÑÉäÜ~Ñí=áëíI=çÄ=áã=nì~ëáÖÉçáÇ=
ÄÉá=ÇÉê=îÉêïÉåÇÉíÉå=^ìÑä∏ëìåÖ=îçå=RMM=jÉíÉêå=~ääÉ=aÉí~áäë=ÉêÑ~ëëí=ïìêÇÉåI=â∏ååíÉ=ÇáÉ=j~ëÅÜÉåïÉáíÉ=ÄÉáã=
dÉçáÇ=~ìÑ=O=Äáë=P=âã=êÉÇìòáÉêí=ïÉêÇÉåK=

VKQ sÉêÖäÉáÅÜ=òïáëÅÜÉå=~ëíêçJÖÉçÇ®íáëÅÜÉê=ìåÇ=âçãÄáåáÉêíÉê=i∏ëìåÖ=
aáÉ= råíÉêëÅÜáÉÇÉ= òïáëÅÜÉå= ÇÉã= ~ëíêçJÖÉçÇ®íáëÅÜÉå= ìåÇ= ÇÉã= âçãÄáåáÉêíÉå= dÉçáÇ= ëáåÇ= áã= _ÉêÉáÅÜ= ÇÉë=
jáííÉää~åÇÉë=~ÄÉê=~ìÅÜ=ÇÉë=oÜçåÉí~äë=ëÉÜê=âäÉáå=ìåÇ=ÄÉíê~ÖÉå=ã~ñáã~ä=P=ÅãK=aáÉë=ëéêáÅÜí=áå=ÇáÉëÉã=dÉÄáÉí=
ëçïçÜä=ÑΩê=ÇáÉ=nì~äáí®í=ÇÉë=~ëíêçÖÉçÇ®íáëÅÜÉå=dÉçáÇë=~äë=~ìÅÜ=ÑΩê=ÇáÉ=nì~äáí®í=ÇÉê=dmpJjÉëëìåÖÉå=ìåÇ=ÇÉë=
káîÉääÉãÉåíëK=fã=^äéÉåê~ìã=àÉÇçÅÜ=ÉêëÅÜÉáåÉå=ÇáÉ=aáÑÑÉêÉåòÉå=ãáí=òìã=qÉáä=ΩÄÉê=OM=Åã=ëÉÜê=Öêçëë=òì=ëÉáåK=
aáÉ=rêë~ÅÜÉ=Ç~ÑΩê=ãìëë=áå=ãáåÇÉëíÉåë=ÉáåÉã=ÇÉê=òìê=_ÉêÉÅÜåìåÖ=ÇáÉëÉë=sÉêÖäÉáÅÜë=ÄÉíÉáäáÖíÉå=a~íÉåë®íòÉ=
äáÉÖÉåW=

J aáÉ=dmpJjÉëëìåÖÉå= ïìêÇÉå= ~ääÉ= ÖÉãÉáåë~ã= ìåíÉê= ^åïÉåÇìåÖ= ÇÉê= ÄÉëíã∏ÖäáÅÜÉå= jçÇÉääÉ= ÑΩê= ÇáÉ=
qêçéçëéÜ®êÉ= ~ìëÖÉïÉêíÉíK= aÉê= sÉêÖäÉáÅÜ= ÇÉê= ÉáåòÉäåÉå= q~ÖÉëä∏ëìåÖÉå= ìåíÉêÉáå~åÇÉê= òÉáÖíÉ= ÉáåÉ=
oÉéÉíáÉêÄ~êâÉáí=ÇÉê=e∏ÜÉ=îçå=ÄÉëëÉê=~äë=R=ÅãK=bë=ëÅÜÉáåí=ìåï~ÜêëÅÜÉáåäáÅÜI=Ç~ëë=ÇìêÅÜ=ÉáåÉ=îÉêÄÉëëÉêíÉ=
jçÇÉääáÉêìåÖ=ÇÉê=qêçéçëéÜ®êÉ=çÇÉê=ÇìêÅÜ=ÇÉå=báåÄÉòìÖ=îçå=jÉëëìåÖÉå=ãáí=t~ëëÉêÇ~ãéÑê~ÇáçãÉíÉêå=
åçÅÜ=ÉáåÉ=ïÉëÉåíäáÅÜÉ=hçêêÉâíìê=òì=ÉêêÉáÅÜÉå=áëíK=

J a~ë=káîÉääÉãÉåí=ï~ê=òìã=wÉáíéìåâí=ÇÉê=_ÉêÉÅÜåìåÖ=îçå=`edblVU=òï~ê=åçÅÜ=åáÅÜí=îçääëí®åÇáÖ=ÉêÑ~ëëí=
ìåÇ= Éë= ä~Ö= åìê= ÉáåÉ= éêçîáëçêáëÅÜÉ= ^ìëÖäÉáÅÜìåÖ= îçå= iekVR= îçêK= a~ë= báåÄÉòáÉÜÉå= îçå= ïÉáíÉêÉå=
jÉëëìåÖÉå=áã=sÉêä~ìÑ=ÇÉë=mêçàÉâíë=iekVR=òÉáÖíÉ=àÉÇçÅÜI=Ç~ëë=ëáÅÜ=ÇáÉ=çêíÜçãÉíêáëÅÜÉå=e∏ÜÉå=åìê=åçÅÜ=
áã=_ÉêÉáÅÜ=îçå=œN=Åã=îÉê®åÇÉêåK=

J pçãáí= ÄäÉáÄí= åìê= Ç~ë= ~ëíêçÖÉçÇ®íáëÅÜÉ= dÉçáÇ= ~äë= cÉÜäÉêèìÉääÉI= ìã= ÇáÉ= aáÑÑÉêÉåòÉå= îçå= OM= Åã= òì=
Éêâä®êÉåK=aáÉ= ~= éêáçêá=oÉÅÜåìåÖÉå=Ü~ÄÉå= ~ÄÉê= ÖÉòÉáÖíI= Ç~ëë= ÉáåÉ= ëçäÅÜÉ=aáÑÑÉêÉåò= åáÅÜí= ÇìêÅÜ= òìÑ®ääáÖÉ=
jÉëëÑÉÜäÉê=îÉêìêë~ÅÜí=ïÉêÇÉå=â~ååK=bë=ãΩëëíÉå=ÇÉãå~ÅÜ=áå=ÇÉå=içí~ÄïÉáÅÜìåÖÉå=áå=ÉáåáÖÉå=dÉÄáÉíÉå=
ëóëíÉã~íáëÅÜÉ=cÉÜäÉê=áå=ÇÉê=dê∏ëëÉåçêÇåìåÖ=îçå=MKR?=îçêÜ~åÇÉå=ëÉáåK==
báåÉ= ÉêëíÉ=sÉêãìíìåÖ=ÄÉëí~åÇ=Ç~êáåI= Ç~ëë=å~ÅÜ=ÇÉê=oÉÇìâíáçå=ÇÉê= içí~ÄïÉáÅÜìåÖÉå= áå=ÇÉå=oÉëáÇìÉå=
åçÅÜ= ^åíÉáäÉ= ÉåíÜ~äíÉå= ëáåÇI= ïÉäÅÜÉ= ÉáåÉ= içíâêΩããìåÖ= îÉêìêë~ÅÜÉåK= få= ÇáÉëÉã= c~ää= ãΩëëíÉ= ~ÄÉê= ÇÉê=
sÉêÖäÉáÅÜ=òïáëÅÜÉå=ÇÉå=~ìë=ÇÉã=káîÉääÉãÉåí=ÖÉêÉÅÜåÉíÉå=kçêã~äÜ∏ÜÉå=ìåÇ=ÇÉå=kçêã~äÜ∏ÜÉå=~ìë=dmp=
ìåÇ=nì~ëáÖÉçáÇ=ÇÉìíäáÅÜ=ÄÉëëÉê=~ìëÑ~ääÉå=~äë=ÇÉê=ÉåíëéêÉÅÜÉåÇÉ=sÉêÖäÉáÅÜ=ÇÉê=çêíÜçãÉíêáëÅÜÉå=e∏ÜÉåK=
aáÉë=âçååíÉ= àÉÇçÅÜ=åáÅÜí=ÄÉëí®íáÖí=ïÉêÇÉåK=aáÉ=råíÉêëÅÜáÉÇÉ=òÉáÖÉå=éê~âíáëÅÜ=Ç~ë=ÖäÉáÅÜÉ=_áäÇ=ïáÉ=ÄÉá=
ÇÉå=çêíÜçãÉíêáëÅÜÉå=e∏ÜÉåK=
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=

^ÄÄK=VKQJNW= aáÑÑÉêÉåòÉå= òïáëÅÜÉå= ÇÉã= ~ëíêçÖÉçÇ®íáëÅÜÉå= dÉçáÇ= ìåÇ= ÇÉã= âçãÄáåáÉêíÉå= dÉçáÇ= ~ìë=
içí~ÄïÉáÅÜìåÖÉå=ìåÇ=dmpLkáîÉääÉãÉåí=

aáÉ=råíÉêëÅÜáÉÇÉ=òÉáÖÉå=ÉáåÉå=âä~êÉå=ëóëíÉã~íáëÅÜÉå=qêÉåÇ=ÇÉê=îçå=pΩÇïÉëíÉå=å~ÅÜ=kçêÇçëíÉå=ìã=ãÉÜê=
~äë= NR= Åã= ~åëíÉáÖíK= bë= ëÅÜÉáåí= ÉáåÉ= aáëâêÉé~åò= òïáëÅÜÉå= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= ÇÉå= ÄÉçÄ~ÅÜíÉíÉå=
dÉçáÇìåÇìä~íáçåÉå= îçêòìäáÉÖÉåI= ÇÉêÉå= rêë~ÅÜÉå= åáÅÜí= Éêâä®êí= ïÉêÇÉå= â∏ååÉåK= aÉê= táåâÉä= òïáëÅÜÉå= ÇÉã=
âçãÄáåáÉêíÉå= dÉçáÇ= ìåÇ= ÇÉã= ~ëíêçÖÉçÇ®íáëÅÜÉå= dÉçáÇ= ÄÉíê®Öí= Éíï~= MKNR?I= ï~ë= ÇÉìíäáÅÜ= ìåíÉêÜ~äÄ= ÇÉê=
dÉå~ìáÖâÉáí=ÉáåÉê=ÉáåòÉäåÉå=içí~ÄïÉáÅÜìåÖëãÉëëìåÖ=äáÉÖíK=tçÜÉê=ÇáÉ=póëíÉã~íáâ=âçããíI=áëí=~ääÉêÇáåÖë=åáÅÜí=
âä~êK= bë= ëÅÜÉáåí= ï~ÜêëÅÜÉáåäáÅÜI= Ç~ëë= Éê= áå= ÇÉå= içí~ÄïÉáÅÜìåÖÉå= òì= ëìÅÜÉå= áëí= ìåÇ= åáÅÜí= áå= ÇÉå= ÇáêÉâí=
ÄÉçÄ~ÅÜíÉíÉå= dÉçáÇìåÇìä~íáçåÉåK= aÉëÜ~äÄ= ïáêÇ= ÇáÉ= lêáÉåíáÉêìåÖ= ÇÉê= âçãÄáåáÉêíÉå= i∏ëìåÖ= ~äë= ÄÉëëÉê=
ÄÉíê~ÅÜíÉí=ìåÇ=ëçãáí=ÇáÉëÉë=dÉçáÇ=~äë=ìåëÉêÉ=pÅÜäìëëä∏ëìåÖ=ÖÉï®ÜäíK=

_êáåÖí=ã~å=ΩÄêáÖÉåë=ÇáÉëÉå=qêÉåÇ=~å=ÇÉê=~ëíêçÖÉçÇ®íáëÅÜÉå=i∏ëìåÖ=~åI=ëç=ÉêÖÉÄÉå=ëáÅÜ=òìê=âçãÄáåáÉêíÉå=
i∏ëìåÖ= åìê= åçÅÜ= ã~ñáã~äÉ= råíÉêëÅÜáÉÇÉ= îçå= P= Äáë= Q= ÅãK= aáÉë= ëéêáÅÜí= ÑΩê= ÇáÉ= áåíÉêåÉ= dÉå~ìáÖâÉáí= ÇÉê=
ÖÉï®ÜäíÉå=sÉêÑ~ÜêÉåI=ÜáäÑí= ìåë= àÉÇçÅÜ=åáÅÜíI=ÇáÉ= ëóëíÉã~íáëÅÜÉå=^ÄïÉáÅÜìåÖÉå=òì=Éêâä®êÉåK=eáÉê= ëÉáÉå=åìê=
ÉáåáÖÉ=eáåïÉáëÉ=ÖÉÖÉÄÉåI=ïÉäÅÜÉ=ÇáÉ=pìÅÜÉ=ÇÉê=rêë~ÅÜÉå=Éêâä®êÉå=â∏ååíÉåW==

J ^ääÉ=ÖêçëëÉå=jçÇÉääïáêâìåÖÉå= EqçéçÖê~ÑáÉI=jçÜçF=ïÉáëÉå=ÉáåÉå=dê~ÇáÉåíÉå=~ìÑI=ïÉäÅÜÉê=ìåÖÉÑ®Üê= áå=ÇáÉ=
ÖäÉáÅÜÉ=oáÅÜíìåÖ=ïÉáëíI=ïáÉ=ÇÉê=áå=ÇáÉëÉã=h~éáíÉä=~ìÑÖÉÇÉÅâíÉ=qêÉåÇK=

J aáÉ=êÉÇìòáÉêíÉå=içí~ÄïÉáÅÜìåÖÉå=EîÖäK=^ÄÄK=TKPJVF=~ÄÉê=~ìÅÜ=ÇáÉ=_çìÖìÉêJ^åçã~äáÉå=E^ÄÄK=TKPJTF=ïÉáëÉå=
ÉÄÉåÑ~ääë=ÉáåÉå=qêÉåÇ=~ìÑI=ïÉäÅÜÉê=ìåÖÉÑ®Üê=áå=ÇáÉëÉ=oáÅÜíìåÖ=òÉáÖíK=

J pÉÜê=ÖêçÄ=òÉáÖÉå=~ìÅÜ=ÇáÉ=aáÑÑÉêÉåòÉå=òïáëÅÜÉå=nì~ëáÖÉçáÇ=ìåÇ=dÉçáÇ=áå=ÇáÉëÉ=oáÅÜíìåÖI=ï~ë=~ÄÉê=~ìë=
ÇÉã=qçéçÖê~ÑáÉãçÇÉää=òì=Éêâä®êÉå=áëíK=

NM aáÉ=_áäÇìåÖ=ÇÉë=dÉçáÇÖáííÉêë=

NMKN báåÑΩÜêìåÖ=
aÉê= e~ìéíòïÉÅâ= ÇáÉëÉê= ^êÄÉáí= ï~êI= ÇÉå= sÉêãÉëëìåÖëÑ~ÅÜäÉìíÉå= ÇÉê= pÅÜïÉáò= Éáå= pÅÜïÉêÉÑÉäÇãçÇÉää= òìê=
sÉêÑΩÖìåÖ= òì= ëíÉääÉåI= ïÉäÅÜÉë= áÜåÉå= Éêä~ìÄíI= ÇáÉ= ãáí= dmp= ÄÉëíáããíÉå= e∏ÜÉå= áå= Éáå= éÜóëáâ~äáëÅÜÉë=
e∏ÜÉåëóëíÉã=òì=íê~åëÑçêãáÉêÉåK=a~åÉÄÉå=ãìëë=àÉÇçÅÜ=~ìÅÜ=ÇáÉ=oÉÇìâíáçå=ÇÉê=âä~ëëáëÅÜÉå=jÉëëìåÖÉå=ìã=
ÇÉå=báåÑäìëë=ÇÉë=pí∏êéçíÉåíá~äë=EáåëÄÉëçåÇÉêÉ=içí~ÄïÉáÅÜìåÖÉåF=Éêã∏ÖäáÅÜí=ïÉêÇÉåK=

bë=ï®êÉ=åìå=ÇÉåâÄ~êI=ÇáÉëÉå=_ÉåìíòÉêå=Éáå=pçÑíï~êÉé~âÉí=òìê=sÉêÑΩÖìåÖ=òì=ëíÉääÉåI=ãáí=ïÉäÅÜÉã=ëáÅÜ=ÇáÉ=
_ÉêÉÅÜåìåÖÉå= ÇÉê= îçêäáÉÖÉåÇÉå= ^êÄÉáí= å~ÅÜîçääòáÉÜÉå= ä~ëëÉåK= a~ë= ïΩêÇÉ= ~ÄÉê= ÄÉÇÉìíÉåI= Ç~ëë= ëáÉ= ÇáÉ=
j~ëëÉåãçÇÉääÉI= ÇÉå= hçêêÉä~íÉåîÉâíçê= ìåÇ= ÇáÉ= ÉåíëéêÉÅÜÉåÇÉå= mêçÖê~ããÉ= òìê= _ÉêÉÅÜåìåÖ= îçå=
j~ëëÉåÉáåÑäΩëëÉå= ìåÇ= òìê= mê®Çáâíáçå= ÄÉá= ëáÅÜ= áåëí~ääáÉêÉå= ãΩëëíÉåK= aáÉëÉ= i∏ëìåÖ= ïìêÇÉ= áã= mêçÖê~ãã=
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dblilq=Ei^dF=ÖÉï®ÜäíK=a~ë=ÜÉìíÉ=îÉêïÉåÇÉíÉ=j~ëëÉåãçÇÉää=áëí=àÉÇçÅÜ=ëç=ìãÑ~åÖêÉáÅÜ=ìåÇ=âçãéäÉñI=Ç~ëë=
Éë=åáÅÜí=ãÉÜê=ëáååîçää=áëíI=ÇáÉëÉë=~å=~ääÉ=_ÉåìíòÉê=~ÄòìÖÉÄÉåK=aáÉ=cÉÜäÉê~åÑ®ääáÖâÉáí=ÄÉá=ÇÉê=_ÉÇáÉåìåÖ=ïΩêÇÉ=
ÖÉëíÉáÖÉêíK= wìÇÉã= Ü~í= ëáÅÜ= ÇÉê= _ÉêÉÅÜåìåÖë~ìÑï~åÇ= ÇÉìíäáÅÜ= ÉêÜ∏Üí= ìåÇ= ïÉÖÉå= ÇÉê= fåíÉÖêáÉêìåÖ= îçå=
aejOR=ÉêÖÉÄÉå=ëáÅÜ=òìë®íòäáÅÜÉ=ìêÜÉÄÉêêÉÅÜíäáÅÜÉ=mêçÄäÉãÉK=^ìë=ÇáÉëÉå=dêΩåÇÉå=áëí=Éë=ëáååîçääI=Ç~ëë=ÇÉå=
_ÉåìíòÉêå= åìê= Ç~ë= båÇêÉëìäí~í= áå= cçêã= ÉáåÉë= o~ëíÉêë= ëçïáÉ= Éáå= âäÉáåÉë= fåíÉêéçä~íáçåëéêçÖê~ãã= òìê=
sÉêÑΩÖìåÖ= ÖÉëíÉääí= ïÉêÇÉåK= a~òì= ïìêÇÉå= ÉáåáÖÉ= Ö®åÖáÖÉ= fåíÉêéçä~íáçåëãÉíÜçÇÉå= ìåíÉêëìÅÜí= ìåÇ= ÉáåÉ=
ëáååîçääÉ= dáííÉê~ìÑä∏ëìåÖ= ÖÉï®ÜäíK= wìÇÉã= ïÉêÇÉå= ÇáÉ= ÇìêÅÜ= ÇáÉëÉ= sÉêÉáåÑ~ÅÜìåÖ= îÉêìêë~ÅÜíÉå= cÉÜäÉê=
Ç~êÖÉëíÉääíK= ^äë= dêìåÇÇ~íÉåë~íò= ÇáÉåí= ìåë= Ç~òì= Éáå= dÉçáÇê~ëíÉê= ãáí= N= âã= ^ìÑä∏ëìåÖI= ïÉäÅÜÉê= ëíêÉåÖ= ~ìë=
j~ëëÉåãçÇÉääÉå=ÖÉêÉÅÜåÉí=ïìêÇÉK=cΩê=ïÉáíÉêÉ=råíÉêëìÅÜìåÖÉå=ïìêÇÉå=~ìÅÜ=Éáå=o~ëíÉê=ÇÉë=dÉçáÇë=ãáí=R=
âã= ^ìÑä∏ëìåÖ= ëçïáÉ= ÇáÉ= NJâãJo~ëíÉê= ÇÉë= nì~ëáÖÉçáÇë= ìåÇ= ÇÉê= içí~ÄïÉáÅÜìåÖÉå= ÖÉÄáäÇÉíK= få= ÇáÉ=
råíÉêëìÅÜìåÖÉå=ÇÉê=dÉå~ìáÖâÉáí=ÇÉê=fåíÉêéçä~íáçåëãÉíÜçÇÉ=ïìêÇÉ=ÑΩê=Å~K=RMMM=mìåâíÉ=ÇáÉ=ëíêÉåÖÉ=i∏ëìåÖ=
EdÉçáÇI= nì~ëáÖÉçáÇ= ìåÇ= içí~ÄïÉáÅÜìåÖÉåF= ÄÉêÉÅÜåÉí= ìåÇ= ÇáÉëÉ= Ç~åå= ãáí= ÇÉå= ~ìë= ÇÉå= o~ëíÉêÇ~íÉå=
ÄÉêÉÅÜåÉíÉå=dê∏ëëÉå=îÉêÖäáÅÜÉåK=^äë=fåíÉêéçä~íáçåëãÉíÜçÇÉå=ïìêÇÉå=ÑçäÖÉåÇÉ=jÉíÜçÇÉå=ìåíÉêëìÅÜíW=

J _áäáåÉ~êÉê=^åë~íò=EOñO=k~ÅÜÄ~êéìåâíÉF=

J _áèì~Çê~íáëÅÜÉê=^åë~íò=EPñP=k~ÅÜÄ~êéìåâíÉF=

J péäáåÉáåíÉêéçä~íáçå=E~ìë=PñPI=RñR=ìåÇ=TñT=k~ÅÜÄ~êéìåâíÉå=

NMKO aáÉ=fåíÉêéçä~íáçå=ÇÉë=dÉçáÇë=ìåÇ=ÇÉë=nì~ëáÖÉçáÇë=
aÉê=sÉêÖäÉáÅÜ=ÇÉê= ëíêÉåÖ=ÄÉêÉÅÜåÉíÉå=ìåÇ=ÇÉê=~ìë=ÇÉã=NJâãJo~ëíÉê= áåíÉêéçäáÉêíÉå=dÉçáÇìåÇìä~íáçåÉå=Ü~í=
ÖÉòÉáÖíI= Ç~ëë= ÇÉê= ã~ñáã~äÉ= cÉÜäÉê= Éíï~= P= ããI= ìå~ÄÜ®åÖáÖ= îçå= ÇÉê= ÖÉï®ÜäíÉå= fåíÉêéçä~íáçåëãÉíÜçÇÉ=
ÄÉíê®ÖíK=_Éá=ÇÉê=ÄáäáåÉ~êÉå=jÉíÜçÇÉ=äáÉÖÉå=Éíï~=TMB=~ääÉê=aáÑÑÉêÉåòÉå=áååÉêÜ~äÄ=îçå=N=ããK=_Éá=~ääÉå=ΩÄêáÖÉå=
jÉíÜçÇÉåI=ïÉäÅÜÉ= ëáÅÜ= ~ääÉ= Éíï~= ~äë= ÖäÉáÅÜïÉêíáÖ= ÜÉê~ìëÖÉëíÉääí= Ü~ÄÉåI= äáÉÖÉå= ëçÖ~ê= VRB= áååÉêÜ~äÄ= ÉáåÉë=
jáääáãÉíÉêëK= E^ÄÄK= NMKOJNFK= bë= Ü~í= ëáÅÜ= ëçãáí= ÖÉòÉáÖíI= Ç~ëë= ÇáÉ= fåíÉêéçä~íáçå=ÇÉë=dÉçáÇë= ~ìë= ÉáåÉã=NJâãJ
o~ëíÉê=çÜåÉ=ëáÖåáÑáâ~åíÉå=dÉå~ìáÖâÉáíëîÉêäìëí=ÇìêÅÜÑΩÜêÄ~ê= áëíK=a~=~ìÅÜ=ÇáëâìíáÉêí=ïìêÇÉI=çÄ=Éë=ëáååîçää= áëí=
ÇÉå=_ÉåìíòÉêå=Éáå=o~ëíÉê=ÇÉë=dÉçáÇë=ãáí=R=âã=^ìÑä∏ëìåÖ=~ÄòìÖÉÄÉåI=ïìêÇÉ=ÇáÉëÉäÄÉ=råíÉêëìÅÜìåÖ=~ìÅÜ=
ÑΩê=ÇáÉëÉå=a~íÉåë~íò=ÇìêÅÜÖÉÑΩÜêíK=aáÉ=ÇìêÅÜ=ÇáÉ=fåíÉêéçä~íáçå=ã~ñáã~ä=îÉêìêë~ÅÜíÉå=cÉÜäÉê=äáÉÖÉå=Ç~ÄÉá=ÄÉá=
Éíï~=Q=ÅãK=kìê=Éíï~=TMB=ÇÉê=aáÑÑÉêÉåòÉå=äáÉÖÉå=áååÉêÜ~äÄ=ÉáåÉë=ÅãK=a~ê~ìë=ÑçäÖíI=Ç~ëë=Éáå=RJâãJo~ëíÉê=ÇÉå=
^åÑçêÇÉêìåÖÉå= ÇÉê= sÉêãÉëëìåÖëéê~ñáë= áå= ÇÉê= oÉÖÉä= åáÅÜí= ÖÉåΩÖíK= rã= åçÅÜ= Éáåã~ä= ÇÉå= råíÉêëÅÜáÉÇ=
òïáëÅÜÉå=ÇÉê=fåíÉêéçäáÉêÄ~êâÉáí=ÇÉë=dÉçáÇë=ìåÇ=ÇÉë=nì~ëáÖÉçáÇë=~ìÑòìòÉáÖÉå=EÇÉã=e~ìéí~êÖìãÉåí=ÄÉá=ÇÉê=
t~Üä= ÇÉë= e∏ÜÉåëóëíÉãë= îçå= iekVRFI= ïìêÇÉ= ~ìÅÜ= ~ìë= ÉáåÉã= NJâãJo~ëíÉê= ÇÉë= nì~ëáÖÉçáÇë= ÇáÉ=
e∏ÜÉå~åçã~äáÉ= áåíÉêéçäáÉêíK=aáÉ=ã~ñáã~äÉå=cÉÜäÉê= ä~ÖÉå= áå=ÇáÉëÉã=qÉëí=ÄÉá=Éíï~=O=ÅãI=~äëç=ÇÉìíäáÅÜ=Ü∏ÜÉê=
~äë=ÄÉáã=dÉçáÇK=
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^ÄÄK=NMKOJNW= aáÑÑÉêÉåòÉå=òïáëÅÜÉå=ëíêÉåÖ=ÖÉêÉÅÜåÉíÉå=tÉêíÉå=ìåÇ=~ìë=dáííÉê=áåíÉêéçäáÉêíÉå=tÉêíÉå=å~ÅÜ=
îÉêëÅÜáÉÇÉåÉå= fåíÉêéçä~íáçåëãÉíÜçÇÉå= áå= B= ÇÉê= dÉë~ãíãÉåÖÉK= Ej~å= ÄÉ~ÅÜíÉ= ÇáÉ=
ìåíÉêëÅÜáÉÇäáÅÜÉå=j~ëëëí®ÄÉ>F=



=

= =
=

pÉáíÉ=QM= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NMKP aáÉ=fåíÉêéçä~íáçå=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=
a~ë= ÉêÑêÉìäáÅÜÉ= bêÖÉÄåáë= ÄÉá= ÇÉê= fåíÉêéçä~íáçå= ÇÉë=dÉçáÇëI= ÄÉïçÖ=ìåë= ~ìÅÜ= òì= ìåíÉêëìÅÜÉå= áåïáÉÑÉêå= ÇáÉ=
içí~ÄïÉáÅÜìåÖÉå=~ìë=ÉáåÉã=NJâãJo~ëíÉê= áåíÉêéçäáÉêÄ~ê= ëáåÇK=bíï~=RMB=ÇÉê=aáÑÑÉêÉåòÉå= ä~ÖÉå=ÄÉá=ÇáÉëÉã=
qÉëí= áååÉêÜ~äÄ= îçå= NKR= ÅÅ= ìåÇ= Éíï~= VVKRB= áååÉêÜ~äÄ= îçå= S= ÅÅ= E^ÄÄK= NMKPJNFK= aáÉë= ÖÉåΩÖí= ïçÜä= ÑΩê= ÇáÉ=
ãÉáëíÉå= ÖÉçÇ®íáëÅÜÉå=^åïÉåÇìåÖÉå=ãáí= ÖÉêáåÖÉêÉå= ^åÑçêÇÉêìåÖÉå= ìåÇ= äáÉÖí= áå= ÇÉê=dê∏ëëÉåçêÇåìåÖ= ÇÉë=
cÉÜäÉêë= ïÉäÅÜÉê= ãáí= ÇÉã= ÄáëÜÉêáÖÉå= mêçÖê~ãã= dblilq= EdÉçáÇ= îçå= dìêíåÉêF= ÄÉá= sÉêå~ÅÜä®ëëáÖìåÖ= ÇÉê=
k~ÜíçéçÖê~ÑááÉ=ÉêêÉáÅÜí=ïìêÇÉK=báåòÉäåÉ=mìåâíÉ=áå=ÉñíêÉãÉå=i~ÖÉå=òÉáÖíÉå=àÉÇçÅÜ=aáÑÑÉêÉåòÉå=Äáë=òì=NR=ÅÅK=
fåíÉêÉëë~åíÉêïÉáëÉ=ëéáÉäí=ÇáÉ= fåíÉêéçä~íáçåëãÉíÜçÇÉ=ÖäçÄ~ä=ÄÉíê~ÅÜíÉí= Ñ~ëí=âÉáåÉ=oçääÉK=wì=ÄÉíçåÉå= áëí=åçÅÜI=
Ç~ëë= ëáÅÜ= ãáí= ÇáÉëÉê= jÉíÜçÇÉ= åìê= içí~ÄïÉáÅÜìåÖÉå= ~å= ÇÉê= bêÇçÄÉêÑä®ÅÜÉ= å®ÜÉêìåÖëïÉáëÉ= áåíÉêéçäáÉêÉå=
ä~ëëÉåK=cΩê=~åÇÉêÉ=mìåâíÉ=EòK_K=áå=qìååÉäëF=ãìëë=~ìÑ=àÉÇÉå=c~ää=ãáí=ÇÉå=j~ëëÉåãçÇÉääÉå=ÖÉ~êÄÉáíÉí=ïÉêÇÉåK=
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^ÄÄK=NMKPJNW= aáÑÑÉêÉåò=òïáëÅÜÉå=ëíêÉåÖ=ÖÉêÉÅÜåÉíÉå=lÄÉêÑä®ÅÜÉåäçí~ÄïÉáÅÜìåÖÉå=ìåÇ=~ìë=ÉáåÉã=NJâãJ
o~ëíÉê=áåíÉêéçäáÉêíÉå=tÉêíÉå=Eáå=B=ÇÉê=dÉë~ãíìåíÉêëìÅÜìåÖëãÉåÖÉF=

NMKQ aáÉ=t~Üä=ÇÉê=fåíÉêéçä~íáçåëãÉíÜçÇÉ=
_Éá=ÇÉå=çÄÉå=ÄÉëÅÜêáÉÄÉåÉå=qÉëíë=Ü~í=ëáÅÜ=ÉêïáÉëÉåI=Ç~ëë=ÇáÉ=ÄáäáåÉ~êÉ=fåíÉêéçä~íáçå=ÇÉå=ΩÄêáÖÉå=jÉíÜçÇÉå=
ìåíÉêäÉÖÉå= áëí= ìåÇ= ÇÉìíäáÅÜ= ëÅÜäÉÅÜíÉêÉ= oÉëìäí~íÉ= äáÉÑÉêíK= aáÉ= Äáèì~Çê~íáëÅÜÉ= fåíÉêéçä~íáçå= ìåÇ= ÇáÉ=
péäáåÉáåíÉêéçä~íáçå= ãáí= P= k~ÅÜÄ~êéìåâíÉå= ï~êÉå= Éíï~= ÖäÉáÅÜïÉêíáÖK= kìê= ìåïÉëÉåíäáÅÜ= ÄÉëëÉê= ÑáÉäÉå= ÇáÉ=
oÉëìäí~íÉ= ÑΩê= ÇáÉ= péäáåÉáåíÉêéçä~íáçåÉå= Ü∏ÜÉêÉå= dê~ÇÉë= ~ìëK= aáÉëÉ= Ü~ÄÉå= ~ÄÉê= ÇÉå= k~ÅÜíÉáäI= Ç~ëë= ÇÉê=
o~åÇÄÉêÉáÅÜI=áå=ïÉäÅÜÉã=ÇáÉ=jÉíÜçÇÉ=åáÅÜí=~åïÉåÇÄ~ê=áëíI=êÉä~íáî=Öêçëë=ïáêÇK=

aáÉ=oÉÅÜÉåÖÉëÅÜïáåÇáÖâÉáí=Ñ®ääí=ÄÉá=âÉáåÉê=jÉíÜçÇÉ=ëí~êâ=áåë=dÉïáÅÜíI=ëç=Ç~ëë=ÇáÉëÉë=hêáíÉêáìã=òìê=t~Üä=ÇÉê=
jÉíÜçÇÉ=åáÅÜí=ÄÉáÖÉòçÖÉå=ïìêÇÉK=

pçãáí= ïìêÇÉ= ÉåíëÅÜáÉÇÉåI= ÇáÉ= Äáèì~Çê~íáëÅÜÉ=
fåíÉêéçä~íáçå= áå= Ç~ë= ÇÉÑáåáíáîÉI= ~å= ÇáÉ= _ÉåìíòÉê= ~ÄòìÖÉJ
ÄÉåÇÉ= mêçÖê~ãã= òì= áåíÉÖêáÉêÉåK= aáÉëÉ= áëí= Éíï~= ÖäÉáÅÜJ
ïÉêíáÖ=ãáí=ÇÉê=péäáåÉáåíÉêéçä~íáçå=PK=dê~ÇÉëI=Ü~í=~ÄÉê=~äë=
ÉáåòáÖÉë= ÇÉå= sçêíÉáäI= Ç~ëë= ÇáÉ= fåíÉêéçä~íáçåëêçìíáåÉ=
ÉáåÑ~ÅÜÉê=òì=éêçÖê~ããáÉêÉå=áëíK=

eáÉê= ~äëç= ÉáåÉ= âìêòÉ= _ÉëÅÜêÉáÄìåÖ= ÇÉê= Äáèì~Çê~íáëÅÜÉå=
fåíÉêéçä~íáçåW=

aÉê= k~ãÉ= ÇáÉëÉê= fåíÉêéçä~íáçåëãÉíÜçÇÉ= âçããí= Ç~ÜÉêI=
Ç~ëë= àÉÇÉê=pÅÜåáíí=ÇìêÅÜ=ÇáÉ= fåíÉêéçä~íáçåëÑ®ÅÜÉ=é~ê~ääÉä=
òì= ÇÉå= ÄÉáÇÉå= hççêÇáå~íÉå~ÅÜëÉå= ÉáåÉ= èì~Çê~íáëÅÜÉ=
cìåâíáçå=Em~ê~ÄÉäF=ÉêÖáÄíK=

^ìëÖ~åÖëéìåâí= ëáåÇ= Ç~ÄÉá= ÇáÉ= píΩíòïÉêíÉ= e= ÇÉê= V=
å®ÅÜëíÖÉäÉÖÉåÉå=dáííÉêéìåâíÉ=mI=ÇáÉ=áå=ÇÉå=hççêÇáå~íÉåJ
ÄÉêÉáÅÜ=îçå=JN=Äáë=HN=íê~åëÑçêãáÉêí=ïìêÇÉåK=aìêÅÜ=ÇáÉëÉ=
V=píΩíòéìåâíÉ=ïáêÇ=Ç~å~ÅÜ= Éáå= cä®ÅÜÉåéçäóåçã=ÖÉäÉÖíI=
ïÉäÅÜÉë=ÑçäÖÉåÇÉ=däÉáÅÜìåÖ=ÉêÑΩääíW=

=

^ÄÄK=NMKQJNW= pÅÜÉã~=ÇÉê=Äáèì~Çê~íáëÅÜÉå=fåíÉêéçä~íáçå



=

= =
=

pÉáíÉ=QN= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

= 22
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2
54321 yxC+yxC+xyC+yC+xC+xyC+yC+xCCx)H(y, ⋅⋅⋅⋅⋅⋅⋅⋅+= =

ïçÄÉá=ÇáÉ=hçÉÑÑáòáÉåíÉå=`N=Äáë=`V=ÑçäÖÉåÇÉ=tÉêíÉ=~ååÉÜãÉåW=

= `N=Z=eEMIMF=

= `O=Z=EeEMIJNFJeEMINFFLO=

= `P=Z=EeENIMFJeEJNIMFFLO=

= `Q=Z=EeENIJNFJeENINFHeEJNINFJeEJNIJNFFLQ=

= `R=Z=EeEMINFHeEMIJNFFLO=J=eEMIMF=

= `S=Z=EeENIMFHeEJNIMFFLO=J=eEMIMF=

= `T=Z=EeEMINFJeEMIJNFFLO=H=EeENIJNFJeENINFJeEJNINFHeEJNIJNFFLQ=

= `U=Z=EeEJNIMFJeENIMFFLO=H=EeENINFHeENIJNFJeEJNIJNFJeEJNINFFLQ=

= `V=Z=eEMIMF=J=EeEMINFHeENIMFHeEMIJNFHeEJNIMFFLO=H=EeENINFHeENIJNFHeEJNIJNFHeEJNINFFLQ=

NMKR aáÉ=^ÄÖ~ÄÉ=ÇÉë=dÉçáÇÖáííÉêë=~å=ÇáÉ=_ÉåìíòÉê=
a~ë=dÉçáÇÖáííÉê=ïáêÇ=~ìÑ=dêìåÇ=ÇÉê=råíÉêëìÅÜìåÖÉå=áå=ÇÉå=îçêÜÉêáÖÉå=h~éáíÉäå=áå=cçêã=ÉáåÉë=N=âã=dáííÉêë=áã=
pÅÜïÉáòÉêáëÅÜÉå=mêçàÉâíáçåëëóëíÉã=~å=ÇáÉ=_ÉåìíòÉê=~ÄÖÉÖÉÄÉåK=a~ÄÉá=ïáêÇ=åáÅÜí=òïáëÅÜÉå=isMP=ìåÇ=isVR=
ìåíÉêëÅÜáÉÇÉå=Ç~=ÇáÉ=sÉêòÉêêìåÖÉå=ãáí=ã~ñáã~ä=O=jÉíÉêå=òì=ÖÉêáåÖ=ëáåÇ=ìã=áå=ÇÉê=fåíÉêéçä~íáçå=ÇÉë=dÉçáÇë=
ïáêâë~ã=òì=ïÉêÇÉåK=^äë=çÑÑáòáÉääÉ= fåíÉêéçä~íáçå=ïáêÇ=ÇáÉ=Äáèì~Çê~íáëÅÜÉ=jÉíÜçÇÉ=îçêÖÉëÅÜêáÉÄÉå=ìã= áå=~ääÉå=
^åïÉåÇÉêéêçÖê~ããÉå=áÇÉåíáëÅÜÉ=oÉëìäí~íÉ=òì=ÉêÜ~äíÉåK=

a~= ÉáåáÖÉ= dmpJ^åïÉåÇÉêéêçÖê~ããÉ= ÇáÉ= hçêêÉâíìê= ÇÉê= dÉçáÇÜ∏ÜÉ= ÄÉêÉáíë= îçê= ÇÉê= qê~åëÑçêã~íáçå= áå=
i~åÇÉëâççêÇáå~íÉå= ~åÄêáåÖÉåI= ï~ê= Éë= å∏íáÖ= åÉÄÉå= ÇÉã= NJâãJo~ëíÉê= ~ìÅÜ= Éáå= dáííÉê= áã= bqopUV= áå=
ÖÉçÖê~ÑáëÅÜÉå= hççêÇáå~íÉå= òì= ÉêëíÉääÉåK= aáÉëÉë= Ü~í= ÉáåÉ= ^ìÑä∏ëìåÖ= îçå= PM?= ñ= PM?= E_çÖÉåëÉâìåÇÉåFI= ï~ë=
Éíï~=ÇÉê= NJâãJ^ìÑä∏ëìåÖ=ÇÉë=dáííÉêë= áå= ÇÉê= mêçàÉâíáçåëÉÄÉåÉ= ÉåíëéêáÅÜíK= ^ìÅÜ= ÇáÉëÉë= PM?JdáííÉê=ïáêÇ= ~ìÑ=
tìåëÅÜ= ÇÉå= _ÉåìíòÉêå= ~ÄÖÉÖÉÄÉåK= aáÉ= ÉêÜ~äíÉåÉå= råíÉêëÅÜáÉÇÉ= òïáëÅÜÉå= ÇÉå= ÄÉáÇÉå= dáííÉêå= äáÉÖÉå= áã=
_ÉêÉáÅÜ=îçå=ÉáåáÖÉå=wÉÜåíÉä=ããK=

cΩê=ïáëëÉåëÅÜ~ÑíäáÅÜÉ=wïÉÅâÉ=â∏ååÉå=~ìÑ=ÇÉå=tÉÄJpÉáíÉå=ÇÉë=fåíÉêå~íáçå~ä=dÉçáÇ=pÉêîáÅÉ=EfdÉp=áå=jáä~åçF=
òìÇÉã= dê~íáëîÉêëáçåÉå= ÇÉë= pÅÜïÉáòÉê= dÉçáÇë= ìåÇ= nì~ëáÖÉçáÇë= ãáí= ÉáåÉê= ^ìÑä∏ëìåÖ= îçå= R= âã= EêÉëéK= PDF=
ÜÉêìåíÉê=ÖÉä~ÇÉå=ïÉêÇÉåK=

cΩê= ÇáÉ= sÉêïÉåÇìåÖ= pïáëëíçéçJáåíÉêå=ïìêÇÉå= åçÅÜ=ïÉáíÉêÉ=dáííÉê= ÉêòÉìÖíI= ïÉäÅÜÉ= åáÅÜí= çÑÑáòáÉää= ëáåÇ= ìåÇ=
åçêã~äÉêïÉáëÉ=åáÅÜí=~å=ÇáÉ=_ÉåìíòÉê=~ÄÖÉÖÉÄÉå=ïÉêÇÉåK=bë=Ü~åÇÉäí=ëáÅÜ=Ç~ÄÉá=ìãW=

J NJâã=dáííÉê=ÇÉë=nì~ëáÖÉçáÇë=

J NJâãJdáííÉê=ÇÉë=~ëíêçÖÉçÇ®íáëÅÜÉå=dÉçáÇë=

J NJâãJdáííÉê=ÇÉë=~ëíêçÖÉçÇ®íáëÅÜÉå=nì~ëáÖÉçáÇë=

J NJâãJdáííÉê=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=Euá=ìåÇ=bí~=ÖÉíêÉååíF=

bë= Ü~åÇÉäí= ëáÅÜ= Ç~ÄÉá= åçêã~äÉêïÉáëÉ= ìã= a~íÉåë®íòÉI= ïÉäÅÜÉ= åìê= òì= sÉêÖäÉáÅÜëòïÉÅâÉå= çÇÉê= ÑΩê=
k®ÜÉêìåÖëä∏ëìåÖÉå= îÉêïÉåÇÉí= ïÉêÇÉå= ëçääíÉåK= bë= áëí= òì= ÉãéÑÉÜäÉå= ÑΩê= Ç~ë= nì~ëáÖÉçáÇ= ìåÇ= ÑΩê=
içí~ÄïÉáÅÜìåÖÉå=áããÉê=ÇáÉ=ëíêÉåÖÉå=_ÉêÉÅÜåìåÖÉå=ΩÄÉê=j~ëëÉåãçÇÉääÉ=òì=ÄÉåìíòÉåK=



=

= =
=

pÉáíÉ=QO= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NN sÉêÖäÉáÅÜ=ãáí=ÄáëÜÉêáÖÉå=i∏ëìåÖÉå=

NNKN sÉêÖäÉáÅÜ=ãáí=ÇÉã=dÉçáÇ=îçå=dìêíåÉê=NVTU=
aáÉ=ÜáÉê=îÉêÖäáÅÜÉåÉ=sÉêëáçå=ÇÉë=~ëíêçÖÉçÇ®íáëÅÜÉå=dÉçáÇë=îçå=dìêíåÉê=Eãáí=jçÇáÑáâ~íáçåÉå=îçå=bäãáÖÉê=ìåÇ=
j~êíáFI=áëí=ÇáÉ=ëÉáí=NVVO=áå=ÇÉê=pÅÜïÉáò=çÑÑáòáÉää=îÉêïÉåÇÉíÉ=EáãéäÉãÉåíáÉêí=áå=i^d=ìåÇ=dblilqFK=dÉä~ÖÉêí=áëí=
Éë= áå= pÅÜïÉêòÉåÄ~ÅÜ= ãáí= ÉáåÉê= råÇìä~íáçå= îçå= M= jÉíÉêåK= a~ë= åÉìÉ= dÉçáÇ= ïìêÇÉ= áã= `eNVMPH= ~ìë=
éêçîáëçêáëÅÜÉå=tÉêíÉå=ëç=ÖÉä~ÖÉêíI=Ç~ëë=ÇáÉ=råÇìä~íáçå=áå=wáããÉêï~äÇ=ãáí=ÇÉã=bêÖÉÄåáë=~ìë=ÇÉã=dìêíåÉêJ
dÉçáÇ=ΩÄÉêÉáåëíáããíÉK=aáÉ=ïÉáíÉêÉå=^ìëïÉêíìåÖÉå=îçå=iekVR=ÉêÖ~ÄÉå=~ÄÉê=aáÑÑÉêÉåòÉå=ìã=ãÉÜê=~äë=NM=
ÅãK=aÉëÜ~äÄ=ÉêÖÉÄÉå=ÇáÉ=aáÑÑÉêÉåòÉå=áå=pÅÜïÉêòÉåÄ~ÅÜ=ìåÇ=áå=wáããÉêï~äÇ=åáÅÜí=kìääI=ëçåÇÉêå=Å~K=JNN=ÅãK=

500000 550000 600000 650000 700000 750000 800000
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=

^ÄÄK=NNKNJNW= aáÑÑÉêÉåòÉå=òïáëÅÜÉå=ÇÉã=dÉçáÇ=`edblVU=ìåÇ=ÇÉã=dÉçáÇ=îçå=dìêíåÉê=

aáÉ= Öê∏ëëíÉå= aáÑÑÉêÉåòÉå= íêÉíÉå= áã= _ÉêÉáÅÜ= ÇÉê= fîêÉ~JwçåÉ= ~ìÑK= aáÉë= áëí= ~ìÑ= Ç~ë= ÜÉìíÉ= ëí~êâ= îÉêÄÉëëÉêíÉ=
jçÇÉää=ÇÉë=fîêÉ~Jh∏êéÉêë=ìåÇ=ÇáÉ=îáÉäÉå=òìë®íòäáÅÜÉå=jÉëëìåÖÉå=áå=ÇáÉëÉã=dÉÄáÉí=òìêΩÅâòìÑΩÜêÉåK=

^ÄÖÉëÉÜÉå=îçå=ÇáÉëÉã=ÇÉìíäáÅÜ=ëáÅÜíÄ~êÉå=råíÉêëÅÜáÉÇI=òÉáÖí=ëáÅÜ=áå=^ÄÄK=NNKNJN=Éáå=ä~åÖïÉääáÖÉê=^åíÉáä=Éíï~=
áå=tÉëíJlëíJoáÅÜíìåÖW=k∏êÇäáÅÜ= îçå=dÉåÑ= ÄÉÑáåÇÉí= ëáÅÜ= Éáå=jáåáãìã= îçå= Éíï~= JPP= ÅãK= aáÉ= råíÉêëÅÜáÉÇÉ=
ï~ÅÜëÉå=Ç~å~ÅÜ=~åI=Äáë=ëáÉ=áã=_ÉêåÉê=lÄÉêä~åÇ=Éáå=äçâ~äÉë=j~ñáãìã=îçå=Éíï~=HN=Åã=ÉêêÉáÅÜÉåI=ìåÇ=Äáë=áå=
ÇáÉ=oÉÖáçå=ÇÉë=p~å=_Éêå~êÇáåç=m~ëëÉëI=ïç=ëáÉ=Éáå=ïÉáíÉêÉë=jáåáãìã=îçå=JOM=Åã=ÄáäÇÉåK=kçÅÜ=ïÉáíÉê=∏ëíäáÅÜ=
ï~ÅÜëÉå=ÇáÉ=aáÑÑÉêÉåòÉå=Ç~åå=ïáÉÇÉê=Äáë=~ìÑ=HR=Åã=áã=råíÉêÉåÖ~Çáå=~åK=

aÉê=ä~åÖïÉääáÖÉ=qêÉåÇI=ÇÉê=áå=ÇÉå=^äéÉå=îáÉä=~ìëÖÉéê®ÖíÉê=~äë=áã=jáííÉää~åÇ=ÉêëÅÜÉáåíI=áëí=ëáÅÜÉê=~ìÑ=ÇáÉ=ÄÉá=ÇÉê=
dÉçáÇÄÉêÉÅÜåìåÖ=îçå=dìêíåÉê=îÉêïÉåÇÉíÉ=ÖÉêáåÖÉêÉ=píΩíòéìåâíÇáÅÜíÉ=òìêΩÅâòìÑΩÜêÉåK=



=

= =
=

pÉáíÉ=QP= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NNKO sÉêÖäÉáÅÜ=ãáí=`edblVT=
få= ^ÄÄK= NNKOJN= ëáåÇ= ÇáÉ= aáÑÑÉêÉåòÉå= òìê= éêçîáëçêáëÅÜÉå= dÉçáÇä∏ëìåÖ= NVVT= Ç~êÖÉëíÉääíI= ïÉäÅÜÉ= åáÉ= çÑÑáòáÉää=
ÉáåÖÉÑΩÜêí= ïìêÇÉK= få= `edblVU= ëáåÇ= ÖÉÖÉåΩÄÉê= ÇÉê= i∏ëìåÖ= îçå= NVVT= ÇáÉ= áå= h~éáíÉä= NKO= ÄÉëÅÜêáÉÄÉåÉå=
ûåÇÉêìåÖÉå= ÉåíÜ~äíÉåK= fååÉêÜ~äÄ= ÇÉê= pÅÜïÉáò= ëáåÇ= ÇáÉ= aáÑÑÉêÉåòÉå= áå= ÇÉê= oÉÖÉä= âäÉáåÉê= ~äë= N= ÅãK= dê~ì=
ìåíÉêäÉÖí= ëáåÇ= áå= ^ÄÄK= NNKOJN= ÇáÉàÉåáÖÉå= dÉÄáÉíÉ= ãáí= aáÑÑÉêÉåòÉå= Öê∏ëëÉê= ~äë= O= ÅãK= aáÉ= òìë®íòäáÅÜÉå=
içí~ÄïÉáÅÜìåÖëãÉëëìåÖÉå= îçå=NVVR=ìåÇ=NVVS=Ü~ÄÉå=ÇáÉ=dÉçáÇÑçêã=~äëç=åìê= áå=o~åÇòçåÉå=åçÅÜ= äÉáÅÜí=
îÉê®åÇÉêí=EáåëÄÉëçåÇÉêÉ=ëΩÇäáÅÜ=ÇÉë=i~Å=i¨ã~åFK=bÄÉåÑ~ääë=çÜåÉ=ïÉëÉåíäáÅÜÉå=báåÑäìëë=ÄäáÉÄ=ÇáÉ=bêïÉáíÉêìåÖ=
ÇÉë= aejORK= aáÉ= Ñ~ëí= âêÉáëêìåÇÉ= fëçäáåáÉ= ãáí= wÉåíêìã= ΩÄÉê= ÇÉã= ^äÉíëÅÜÖäÉíëÅÜÉê= áëí= ÉáåÉ= cçäÖÉ= ÇÉê=
îÉêÄÉëëÉêíÉå= oçìíáåÉå= òìê= _ÉêÉÅÜåìåÖ= ÇÉë= qçéçÖê~ÑáÉÉáåÑäìëëÉëI= ïÉäÅÜÉ= ëáÅÜ= áåëÄÉëçåÇÉêÉ= ÄÉá= ÇÉê=
_ÉêÉÅÜåìåÖ=ÇÉê=táêâìåÖÉå=ÇÉê=báëã~ëëÉå=ÄÉãÉêâÄ~ê=ã~ÅÜíÉåK=få=~åÇÉêÉå=dÉÄáÉíÉå=EòK_K=fîêÉ~Jh∏êéÉêF=ëáåÇ=
ÇáÉëÉ=bÑÑÉâíÉ=ëç=ëí~êâ=ãáí=~åÇÉêÉå=ΩÄÉêä~ÖÉêíI=Ç~ëë=ÇÉê=báåÑäìëë=áå=ÇÉê=^ÄÄáäÇìåÖ=åáÅÜí=ëáÅÜíÄ~ê=áëíK=

500000 550000 600000 650000 700000 750000 800000

100000

150000

200000

250000

300000

=

^ÄÄK=NNKOJNW= aáÑÑÉêÉåòÉå=ÇÉë=dÉçáÇë=NVVU=ãáåìë=dÉçáÇ=NVVT=

NNKP sÉêÖäÉáÅÜ=ãáí=ÇÉã=Éìêçé®áëÅÜÉå=nì~ëáÖÉçáÇ=bddVT=
NVVT= ïìêÇÉ= ÇáÉ= i∏ëìåÖ= bddVT= E^ÄÄK= NNKPJNF= ÑΩê= Ç~ë= Éìêçé®áëÅÜÉ= nì~ëáÖÉçáÇ= îçêÖÉëíÉääíI= ïÉäÅÜÉë= ~ã=
fåëíáíìí=ÑΩê=bêÇãÉëëìåÖ=EfÑbF=ÇÉê=råáîÉêëáí®í=e~ååçîÉê=ÄÉêÉÅÜåÉí=ïìêÇÉ=xaÉåâÉê=Éí=~äKI=NVVTzK=bë=Ü~åÇÉäí=ëáÅÜ=
Ç~ÄÉá= ìã= ÉáåÉ= Öê~îáãÉíêáëÅÜÉ= i∏ëìåÖI= ïÉäÅÜÉ= Éíï~= NKR= jáääáçåÉå= pÅÜïÉêÉïÉêíÉ= ÄÉêΩÅâëáÅÜíáÖíK= ^ìë= ÇÉê=
pÅÜïÉáò= ëáåÇ= Ç~ÄÉá= ÇáÉ= pÅÜïÉêÉÇ~íÉå= ~ìë= xhäáåÖÉä¨I= läáîáÉêI= NVUMz= ëçïáÉ= Ç~ë= ofjfkfJdÉä®åÇÉãçÇÉää=
ÉáåÖÉÑäçëëÉåK=^äë=oÉÑÉêÉåòëóëíÉã=ïìêÇÉ=Ç~ë=bqopUV=îÉêïÉåÇÉíK=aáÉëÉ=i∏ëìåÖ=ïìêÇÉ=ìåë=îçã=fÑb=ãáí=ÉáåÉê=
^ìÑä∏ëìåÖ=îçå=ND=ñ=NKRD=EÉåíëéêáÅÜí=Å~K=O=âã=j~ëÅÜÉåïÉáíÉF=òìê=sÉêÑΩÖìåÖ=ÖÉëíÉääíK=

rã=ìåëÉêÉ=i∏ëìåÖÉå=ãáí=ÇÉã=Éìêçé®áëÅÜÉå=nì~ëáÖÉçáÇ=îÉêÖäÉáÅÜÉå=òì=â∏ååÉåI=ãìëëíÉå=ÇáÉëÉ=òìÉêëí=áå=Ç~ë=
Éìêçé®áëÅÜÉ= oÉÑÉêÉåòëóëíÉã= íê~åëÑçêãáÉêí= ïÉêÇÉåK= aáÉë= ÖÉëÅÜáÉÜí= ãáí= ÇÉã= áå= h~éáíÉä= SKO= ÄÉëÅÜêáÉÄÉåÉå=
sÉêÑ~ÜêÉåK=k~ÅÜ=ÇÉê=qê~åëÑçêã~íáçå=ÉêÜáÉäíÉå=ïáê=Ç~ë=nì~ëáÖÉçáÇI=ïÉäÅÜÉë=åìå=ãáí=ÇÉã=bddVT=îÉêÖäáÅÜÉå=
ïÉêÇÉå=âçååíÉK=

aáÉ=aáÑÑÉêÉåòÉå=ëáåÇ= áå=^ÄÄK=NNKPJO=Ç~êÖÉëíÉääíK=wì=ÄÉ~ÅÜíÉå= áëí= áå=ÇáÉëÉã=sÉêÖäÉáÅÜI=Ç~ëë=ïÉÇÉê=Éáå=qêÉåÇ=
åçÅÜ= Éáå= lÑÑëÉí= ~åÖÉÄê~ÅÜí= ïçêÇÉå= áëíK= däçÄ~ä= ÄÉíê~ÅÜíÉí= òÉáÖÉå= ÇáÉ= aáÑÑÉêÉåòÉå= ÉáåÉå= åáÅÜí= ëáÖåáÑáâ~åíÉå=
lÑÑëÉí=îçå=OKR=ÅãK=aáÉ=ÉñíêÉãÉå=aáÑÑÉêÉåòÉå=ÄÉíê~ÖÉå=JQO=Åã=Eáã=dÉÄáÉí=ÇÉë=fîêÉ~Jh∏êéÉêëF=ìåÇ=H=QT=Åã=Eáã=
dÉÄáÉí=ÇÉë=jçåí=_ä~åÅFK=wìÇÉã=ëÅÜÉáåÉå=ÇáÉ=aáÑÑÉêÉåòÉå=ÉáåÉ=hçêêÉä~íáçå=ãáí=ÇÉê=qçéçÖê~ÑáÉ=òì=òÉáÖÉåK=bë=áëí=



=

= =
=

pÉáíÉ=QQ= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

òì=îÉêãìíÉåI=Ç~ëë=Ç~ë=ÉáåÉ=cçäÖÉ=ÇÉê=îÉêÉáåÑ~ÅÜíÉå=_ÉêÉÅÜåìåÖ=EccqJqÉÅÜåáâF=ÇÉë=qçéçÖê~ÑáÉJbáåÑäìëëÉë=áå=
bddVT= áëíK= báå= ïÉáíÉêÉë= mêçÄäÉã= ëÅÜÉáåí= ÇáÉ= fîêÉ~JwçåÉ= òì= ëÉáåI= ïç= ÖêçëëÉ= ëóëíÉã~íáëÅÜÉ= aáÑÑÉêÉåòÉå=
~ìÑíêÉíÉåK= wï~ê= áëí= áå= bddVT= âÉáå= jçÇÉää= ÑΩê= ÇÉå= fîêÉ~Jh∏êéÉê= ÉåíÜ~äíÉåI= ~ÄÉê= áå= ÇÉê= _ÉêÉÅÜåìåÖ= ÉáåÉë=
nì~ëáÖÉçáÇë=ëçääíÉ=Ç~ë=ÉáÖÉåíäáÅÜ=âÉáåÉå=báåÑäìëë=Ü~ÄÉå=Eáã=dÉÖÉåë~íò=òì=ÉáåÉê=dÉçáÇÄÉêÉÅÜåìåÖFK=

fã=jáííÉää~åÇ=òÉáÖÉå=ëáÅÜ=åìê=ëÉÜê=ÖÉêáåÖÉ=råíÉêëÅÜáÉÇÉ=ãáí=j~ñáã~äïÉêíÉå=îçå=Éíï~=œR=ÅãK=få=ÇÉê=oÉÖáçå=
å∏êÇäáÅÜ=îçå=dÉåÑ=ìåÇ=i~ìë~ååÉ=Et~~Çíä®åÇÉê=gìê~F=ÉêêÉáÅÜÉå=ÇáÉëÉ=aáÑÑÉêÉåòÉå=~ÄÉê=~ìÅÜ=_Éíê®ÖÉ=îçå=ΩÄÉê=
NM= ÅãK= fã= ^äéÉåê~ìã= òÉáÖÉå= ÇáÉ= fëçäáåáÉå= ÉáåÉå= ìåêìÜáÖÉêÉå= sÉêä~ìÑI= ΩÄÉêëÅÜêÉáíÉå= ~ÄÉê= ~ìÅÜ= ÜáÉê= â~ìã=
Éáåã~ä=ÇÉå=tÉêí=îçå=NM=ÅãK=báåÉ=^ìëå~ÜãÉ=Ç~îçå=ÄáäÇÉí=ÉáåòáÖ=ÉáåÉ=wçåÉI=ïÉäÅÜÉ=îçå=iáÉÅÜíÉåëíÉáå=ΩÄÉê=
`Üìê=ìåÇ=Ç~ë=açãäÉëÅÜÖ=Äáë=áåë=båÖ~Çáå=ìåÇ=Ç~ë=mìëÅÜä~î=êÉáÅÜíK=açêí=ïÉêÇÉå=áå=báåòÉäÑ®ääÉå=~ìÅÜ=_Éíê®ÖÉ=
îçå=OM=Åã=ÉêêÉáÅÜíK=£ëíäáÅÜ=ÇáÉëÉê=wçåÉ=ïÉêÇÉå=ÇáÉ=aáÑÑÉêÉåòÉå=ïáÉÇÉê=âäÉáåÉê=ìåÇ=ÉêêÉáÅÜÉå=áã=råíÉêÉåÖ~Çáå=
éê~âíáëÅÜ=ïáÉÇÉê=ÉáåÉå=tÉêí=îçå=MK=aáÉëÉ=ä~åÖïÉääáÖÉå=råíÉêëÅÜáÉÇÉ=ÇÉê=ÄÉáÇÉå=i∏ëìåÖÉå=òÉáÖÉå=äçâ~ä=ÉáåÉ=
ëóëíÉã~íáëÅÜÉ= aáëâêÉé~åò= òïáëÅÜÉå= ÇÉå= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= pÅÜïÉêÉïÉêíÉå= ~ìÑK= aáÉ= âìêòïÉääáÖÉå=
råíÉêëÅÜáÉÇÉI=ïáÉ=ëáÉ=îçê=~ääÉã= áã=^äéÉåê~ìã=~ìÑíêÉíÉåI=ÇΩêÑíÉå=òìã=Öê∏ëëíÉå=qÉáä=ÇìêÅÜ=ÇáÉ=îÉêïÉåÇÉíÉå=
qçéçÖê~ÑáÉãçÇÉääÉ= ëçïáÉ= ~ìÑ= ÇáÉ= fåíÉêéçä~íáçå= ~ìÑ= Éáå= êÉÖÉäã®ëëáÖÉë= dáííÉê= îÉêìêë~ÅÜí= ëÉáå= ìåÇ= ëáåÇ= åìê=
íÉáäïÉáëÉ=ÉáåÉ=cçäÖÉ=ÇÉê=pÅÜïÉêÉãÉëëìåÖÉå=çÇÉê=içí~ÄïÉáÅÜìåÖÉåK=

=

^ÄÄK=NNKPJNW= a~ë=Éìêçé®áëÅÜÉ=nì~ëáÖÉçáÇ=bddVT=EaÉåâÉêI=NVVUF=



=

= =
=

pÉáíÉ=QR= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

=

^ÄÄK=NNKPJOW= aáÑÑÉêÉåòÉå=òïáëÅÜÉå=Éìêçé®áëÅÜÉã=nì~ëáÖÉçáÇ=EbddVTF=ìåÇ=ëÅÜïÉáòÉêáëÅÜÉã=nì~ëáÖÉçáÇK=
aáÉ=qêÉååäáåáÉå=ÉåíëéêÉÅÜÉå=ÇÉå=mÉêáãÉíÉêåI=ïáÉ=ëáÉ=áå=^ÄÄK=NNKRJN=îÉêïÉåÇÉí=ïÉêÇÉåK=

aÉê= sÉêÖäÉáÅÜ= ÇÉê= ~ëíêçJÖÉçÇ®íáëÅÜÉå= i∏ëìåÖ= îçå= `edblVU= ãáí= bddVT= ÉêÖ~Ä= äÉáÅÜí= ëÅÜäÉÅÜíÉêÉ=
bêÖÉÄåáëëÉ=~äë=ÇÉê=sÉêÖäÉáÅÜ=ÇÉë=âçãÄáåáÉêíÉå=dÉçáÇëK=fåëÄÉëçåÇÉêÉ=ï~êÉå=ÇáÉ=råíÉêëÅÜáÉÇÉ=áã=qÉëëáå=ìåÇ=
áå= dê~ìÄΩåÇÉå= Öê∏ëëÉêK= a~ÖÉÖÉå= ï~ê= ÇÉê= sÉêÖäÉáÅÜ= áã= òÉåíê~äÉå= ^äéÉåê~ìã= E_ÉêåÉê= lÄÉêä~åÇI=
wÉåíê~äëÅÜïÉáòF=äÉáÅÜí=òì=dìåëíÉå=ÇÉê=~ëíêçÖÉçÇ®íáëÅÜÉå=i∏ëìåÖ==

wìë~ããÉåÖÉÑ~ëëí= â~åå=ÖÉë~Öí=ïÉêÇÉåI=Ç~ëë=ÇÉê=sÉêÖäÉáÅÜ=ìåëÉêÉê=i∏ëìåÖÉå=ãáí=bddVT=~ìÑÖÉòÉáÖí= Ü~íI=
Ç~ëë= áå= Ñä~ÅÜÉã= ìåÇ= äÉáÅÜí= ÖÉÄáêÖáÖÉã= dÉÄáÉí= ëçïçÜä= ãáí= ÇÉê= ~ëíêçÖÉçÇ®íáëÅÜÉå= ~äë= ~ìÅÜ= ãáí= ÇÉê=
Öê~îáãÉíêáëÅÜÉå= jÉíÜçÇÉ= ΩÄÉê= Öê∏ëëÉêÉ= aáëí~åòÉå= îçå= RM= Äáë= NMM= âã= båíÑÉêåìåÖ= Éáå= dÉçáÇ= EçÇÉê=
nì~ëáÖÉçáÇF=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=ÉáåáÖÉå=ïÉåáÖÉå=wÉåíáãÉíÉêå=òìîÉêä®ëëáÖ=ÄÉêÉÅÜåÉí=ïÉêÇÉå=â~ååK=fã=
^äéÉåê~ìã= ÜáåÖÉÖÉå= íêÉíÉå= aáÑÑÉêÉåòÉå= ~ìÑI= ïÉäÅÜÉ= ÇÉå= pÅÜäìëë= òìä~ëëÉåI= Ç~ëë= òìãáåÇÉëí= ÉáåÉ= ÇÉê=
i∏ëìåÖÉå=âäÉáåÉêÉ=pÅÜï~ÅÜéìåâíÉ=~ìÑïÉáëíK=

jÉáåÉê=jÉáåìåÖ=ëáåÇ=ÇáÉëÉ=pÅÜï~ÅÜëíÉääÉå=ãÉÜêÜÉáíäáÅÜ=áã=Éìêçé®áëÅÜÉå=nì~ëáÖÉçáÇ=òì=ëìÅÜÉåI=Ç~=ëçïçÜä=
Ç~ë= Ççêí= îÉêïÉåÇÉíÉ= ÇáÖáí~äÉ= e∏ÜÉåãçÇÉää= EofjfkfF= ~äë= ~ìÅÜ= ÇáÉ= îÉêïÉåÇÉíÉå= pÅÜïÉêÉÇ~íÉå= åçÅÜ= ÖêçÄÉ=
cÉÜäÉê=ÉåíÜ~äíÉåK=

^ìÑÖêìåÇ= ÇáÉëÉë= sÉêÖäÉáÅÜë= ÇáÉëÉê= òïÉá= îçääâçããÉå= ìå~ÄÜ®åÖáÖÉå= i∏ëìåÖÉå= EìåíÉêëÅÜáÉÇäáÅÜÉë=
dÉä®åÇÉãçÇÉääI=âÉáåÉ=ÉáåòáÖÉ=jÉëëìåÖI=ïÉäÅÜÉ=ÖäÉáÅÜòÉáíáÖ=áå=ÄÉáÇÉå=_ÉêÉÅÜåìåÖÉå=îÉêïÉåÇÉí=ïìêÇÉI=î∏ääáÖ=
ìå~ÄÜ®åÖáÖÉ= pçÑíï~êÉF= ëÅÜäáÉëëÉ= áÅÜ= ~ìÑ= ÉáåÉ= ®ìëëÉêÉ= dÉå~ìáÖâÉáí= ìåëÉêÉê= éêçîáëçêáëÅÜÉå= âçãÄáåáÉêíÉå=
i∏ëìåÖ=~ìë=içí~ÄïÉáÅÜìåÖÉå=ìåÇ=dmpLkáîÉääÉãÉåí=~ìÅÜ=áã=ÜçÅÜ~äéáåÉå=dÉÄáÉí=îçå=ÄÉëëÉê=~äë=R=ÅãK=báåÉ=
^ìëå~ÜãÉ=Ç~îçå=â∏ååíÉ=ÉáåòáÖ=Ç~ë=råíÉêÉåÖ~Çáå=ÄáäÇÉåI=ïç=ÇáÉ=aáÑÑÉêÉåòÉå=òïáëÅÜÉå=ìåëÉêÉê=i∏ëìåÖ=ìåÇ=
ÇÉê= Éìêçé®áëÅÜÉå= i∏ëìåÖ= ãÉÜê= ~äë= OM= Åã= ÄÉíê~ÖÉåK= få= ÇáÉëÉã= dÉÄáÉí= áëí= ÑΩê= ÉáåÉ= îÉêÄÉëëÉêíÉ=
dÉçáÇÄÉëíáããìåÖ=Ç~ë=jÉëëÉå=îçå=òìë®íòäáÅÜÉå=dmpLkáîÉääÉãÉåíJpí~íáçåÉå=ìåÉêä®ëëäáÅÜK=

NNKQ sÉêÖäÉáÅÜ=ãáí=ÇÉã=ÖäçÄ~äÉå=jçÇÉää=bdjVS=
aÉê= sçääëí®åÇáÖâÉáí= Ü~äÄÉê= ëÉá= ÜáÉê= ~ìÅÜ= åçÅÜ= Éáå= âäÉáåÉê= sÉêÖäÉáÅÜ= ãáí= ÇÉã= òìêòÉáí= ÖÉå~ìÉëíÉå= ÖäçÄ~äÉå=
hìÖÉäÑìåâíáçåëãçÇÉää= bdjVS= Eb~êíÜ= dÉçéçíÉåíá~ä= jçÇÉä= NVVSF= ~ìÑÖÉÑΩÜêí= xiÉãçáåÉ= Éí= ~äKI= NVVUzK= aáÉëÉë=
jçÇÉää= áëí= îçääëí®åÇáÖ=Äáë=òìã=dê~Ç=PSM=ÄÉëíáããí=ìåÇ=Ü~í=ÇÉãå~ÅÜ=ÉáåÉ= ê®ìãäáÅÜÉ=^ìÑä∏ëìåÖ=îçå=Å~K=RM=
âãK= få=^ÄÄK=NNKQJN= áëí=ÇÉê=^ìëëÅÜåáíí= îçå=bdjVS= áå=ÇÉê=pÅÜïÉáò=Ç~êÖÉëíÉääíK=^ìÑ=ÇÉå=ÉêëíÉå=_äáÅâ= áëí=ÇáÉ=
ìåÖÉåΩÖÉåÇÉ= ^ìÑä∏ëìåÖ= ÇáÉëÉë= jçÇÉääë= ÑΩê= Éáå= dÉÄáÉí= ãáí= ÄÉïÉÖíÉê= qçéçÖê~ÑáÉ= ÉêëáÅÜíäáÅÜK= kìê= ÇáÉ=
êìÇáãÉåí®êëíÉå=`Ü~ê~âíÉêáëíáâÉå=ïáÉ=Ç~ë=jáííÉää~åÇI=ÇÉê=^äéÉåÜ~ìéíâ~ãã=ìåÇ=Ç~ë=ëí~êâÉ=^ÄÑ~ääÉå=ÖÉÖÉå=ÇáÉ=
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mçJbÄÉåÉ=ëáåÇ=òì=ÉêâÉååÉåK=táÅÜíáÖÉ=aÉí~áäëI=ïáÉ=ÇáÉ=^ÄëÉåâìåÖÉå=ÇÉë=dÉçáÇë=ΩÄÉê=ÇÉå=ÖêçëëÉå=q®äÉêå=
Et~ääáëI=oÜÉáåí~äF=ÖÉÜÉå= áå=ÇáÉëÉê=^ìÑä∏ëìåÖ=îÉêäçêÉåK=aÉëÜ~äÄ= íêÉíÉå=ÖÉÖÉåΩÄÉê=`edblVU=aáÑÑÉêÉåòÉå=îçå=
ãÉÜêÉêÉå=jÉíÉêå=~ìÑ=ìåÇ=Éë=ïáêÇ=Ç~îçê=~ÄÖÉê~íÉå=ÇáÉëÉë=jçÇÉää=áå=ÇÉê=pÅÜïÉáò=òì=îÉêïÉåÇÉåK=

=

^ÄÄK=NNKQJNW= a~ë=ÖäçÄ~äÉ=jçÇÉää=bdjVS=áã=dÉÄáÉí=ÇÉê=pÅÜïÉáò=

NNKR sÉêÖäÉáÅÜ=ãáí=dÉçáÇÉå=ÇÉê=k~ÅÜÄ~êä®åÇÉê=
^ìÅÜ=áå=ÇÉå=k~ÅÜÄ~êä®åÇÉêå=ÇÉê=pÅÜïÉáò=ëáåÇ=áå=ÇÉå=äÉíòíÉå=g~ÜêÉå=åÉìÉ=dÉçáÇãçÇÉääÉ=Éåíëí~åÇÉåI=ïÉäÅÜÉ=
ã~å=ãáí=`edblVU=îÉêÖäÉáÅÜÉå=â~ååK=fÅÜ=ã∏ÅÜíÉ=~å=ÇáÉëÉê=píÉääÉ=ÇÉå=^ìíçêÉå=ÇáÉëÉê=jçÇÉääÉ=Ç~ÑΩê=Ç~åâÉåI=
Ç~ëë= ëáÉ= ìåë= áÜêÉ= i∏ëìåÖÉå= ΩÄÉêä~ëëÉå= Ü~ÄÉåW= eÉåêá= aìèìÉååÉ= EbpdqI= iÉ= j~åëF= ÑΩê= Ç~ë= Ñê~åò∏ëáëÅÜÉ=
nì~ëáÖÉçáÇ=ndcVUI=oáÅÅ~êÇç=_~êò~ÖÜá=Eråá=jáä~åçF=ÑΩê=Ç~ë=áí~äáÉåáëÅÜÉ=nì~ëáÖÉçáÇ=fq^idblVR=ëçïáÉ=e~åë=
pΩåâÉä= ìåÇ=kçêÄÉêí= hΩÜíêÉáÄÉê= EÄÉáÇÉ= qr=dê~òF= ÑΩê= Ç~ë=∏ëíÉêêÉáÅÜáëÅÜÉ=dÉçáÇ= NVUTK= få= aÉìíëÅÜä~åÇ=ïáêÇ=
òìêòÉáí=bddVT=~äë=çÑÑáòáÉääÉë=dÉçáÇ=îÉêïÉåÇÉíK=

^ääÉ= ÇáÉëÉ= i∏ëìåÖÉå= ïìêÇÉå= òìå®ÅÜëí= áåë= bqopUV= íê~åëÑçêãáÉêí= ìåÇ= Ççêí= áã= §ÄÉêä~ééìåÖëÄÉêÉáÅÜ= ãáí=
`edblVU= îÉêÖäáÅÜÉåK= a~ÄÉá= òÉáÖíÉ= Éë= ëáÅÜI= Ç~ëë= ëÉÜê= çÑí= Éáå= lÑÑëÉí= ìåÇ= íÉáäïÉáëÉ= ëçÖ~ê= äáåÉ~êÉ= qêÉåÇë=
~åÖÉÄê~ÅÜí=ïÉêÇÉå=ãìëëíÉåI=Ç~ãáí=ÇáÉ=i∏ëìåÖÉå=îÉêÖäÉáÅÜÄ~ê=ïìêÇÉåK=aáÉëÉ=lÑÑëÉíë=ìåÇ=qêÉåÇë=ëáåÇ=Éáå=
eáåïÉáë=~ìÑ=~ääÉåÑ~ääë=åçÅÜ=ÄÉëíÉÜÉåÇÉ=a~íìãëéêçÄäÉãÉ=ìåÇ= ä~åÖïÉääáÖÉ=cÉÜäÉê= áå=ÇÉå= àÉïÉáäáÖÉå=jçÇÉääÉå=
ìåÇ=ëáåÇ=áå=ÇÉê=ÑçäÖÉåÇÉå=q~ÄÉääÉ=òìë~ããÉåÖÉëíÉääíK=

= bddVT= ndcVU= fq^idblVR= == `edblVU=
_ÉëÅÜêÉáÄìåÖ= bìêçé®áëÅÜÉë=

Öê~îáãÉíêáëÅÜÉë=
nì~ëáÖÉçáÇ=NVVT=

cê~åò∏ëáÅÜÉë=
Öê~îáãÉíêáëÅÜÉë=
nì~ëáÖÉçáÇ=NVVU=

fí~äáÉåáëÅÜÉë=
Öê~îáãÉíêáëÅÜÉë=
nì~ëáÖÉçáÇ=NVVR=

∏ëíÉêêÉáÅÜáëÅÜÉë==
^ëíêçJdÉçáÇ=NVUT=

pÅÜïÉáòÉêáëÅÜÉë=
dÉçáÇ=NVVU=

dáííÉêJ^ìÑä∏ëìåÖ= ND=ñ=NKRD= NKRD=ñ=OD= PD=ñ=PD= PD=ñ=RD= MKRD=ñ=MKRD=

lÑÑëÉí= JOKR=Åã= HNMMKU=Åã= JPPKV=Åã= HOPQKS=Åã= oÉÑÉêÉåò=

qêÉåÇ=EtÉëíJlëíF= HNKM=ÅãLNMM=âã= JTKN=ÅãLNMM=âã= HNNKQ=ÅãLNMM=âã= HNUKQ=ÅãLNMM=âã= oÉÑÉêÉåò=

qêÉåÇ=EkçêÇJpΩÇF= HPKP=ÅãLNMM=âã= HQKP=ÅãLNMM=âã= JOPKQ=ÅãLNMM=âã= JRSKO=ÅãLNMM=âã= oÉÑÉêÉåò=

jáåK=L=j~ñK=
aáÑÑÉêÉåòÉå=

JQTKN=Åã=Äáë==
HQOKV=Åã=

JORKO=Åã=Äáë==
HOVKO=Åã=

JSUKO=Åã=Äáë==
HQVKU=Åã=

JNQKP=Åã=Äáë==
HOPKP=Åã=

oÉÑÉêÉåò=

q~ÄÉääÉ=NNKRJNW= dÉëÅÜ®íòíÉ=lÑÑëÉíë=ìåÇ=qêÉåÇë=òïáëÅÜÉå=`edblVU=ìåÇ=ÇÉå=dÉçáÇÉå=ÇÉê=k~ÅÜÄ~êä®åÇÉê=
ìåÇ= bddVTK= dê~ì= ÜáåíÉêäÉÖíÉ= m~ê~ãÉíÉê= ëáåÇ= áå= ÇÉå= ÑçäÖÉåÇÉå= ^ÄÄáäÇìåÖÉå= åáÅÜí=
ÄÉêΩÅâëáÅÜíáÖíK=
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^ÄÄK=NNKRJNW= aáÑÑÉêÉåòÉå=îçå=ndcVU=EäáåâëFI=fq^idblVR=EêÉÅÜíë=ìåíÉåF=ìåÇ=ÇÉã=∏ëíÉêêÉáÅÜáëÅÜÉå=dÉçáÇ=
NVUT= EêÉÅÜíë=çÄÉåF=ãáåìë=`edblVU= Eå~ÅÜ=^ÄòìÖ=îçå=lÑÑëÉíë=ìåÇ= áã=c~ää= îçå=£ëíÉêêÉáÅÜ=
~ìÅÜ=îçå=qêÉåÇëF=

^ääÉ=i∏ëìåÖÉå=òÉáÖÉå=áå=ÇÉê=oÉÖÉä=áå=Ñä~ÅÜÉêÉå=oÉÖáçåÉå=ÉáåÉ=§ÄÉêÉáåëíáããìåÖI=ïÉäÅÜÉ=ÄÉëëÉê=~äë=NM=Åã=áëíK=
få= ÇÉå= ^äéÉå= íêÉíÉå= àÉÇçÅÜ= aáÑÑÉêÉåòÉå= îçå= ãÉÜêÉêÉå= aÉòáãÉíÉêå= ~ìÑK= aáÉë= áëí= Éáå= eáåïÉáë= ~ìÑ= ÉáåÉ=
ìåÖÉåΩÖÉåÇÉ= dÉå~ìáÖâÉáí= ÇÉê= pí~åÇ~êÇJ_ÉêÉÅÜåìåÖëãÉíÜçÇÉå= ÑΩê= ÇÉå= báåÑäìëë= ÇÉê= qçéçÖê~ÑáÉK= báå=
ïÉáíÉêÉë= mêçÄäÉã= áëíI= Ç~ëë= ÇáÉ= ÖÉãÉáåë~ãÉå= dÉÄáÉíÉ= ÇÉê= îÉêÖäáÅÜÉåÉå= i∏ëìåÖÉå= àÉïÉáäë= ~ã= o~åÇ= ÇÉë=
áåíÉêÉëëáÉêÉåÇÉå=dÉÄáÉíÉë=äáÉÖÉå=ìåÇ=ÇÉëÜ~äÄ=bñíê~éçä~íáçåëÑÉÜäÉê=~ìÑíêÉíÉå=â∏ååÉåK=wìÇÉã=áëí=òì=Éêï®ÜåÉåI=
Ç~ëë= ÑΩê= fí~äáÉå= ìåÇ= £ëíÉêêÉáÅÜ= áåòïáëÅÜÉå= åÉìÉêÉ= jçÇÉääÉ= ÄÉêÉÅÜåÉí= ïìêÇÉåK= aáÉëÉ= âçååíÉå= àÉÇçÅÜ= ÑΩê=
ÇáÉëÉå=sÉêÖäÉáÅÜ=åçÅÜ=åáÅÜí=îÉêïÉåÇÉí=ïÉêÇÉåK=

a~ë=Ñê~åò∏ëáëÅÜÉ=nì~ëáÖÉçáÇ=ndcVU=ëíáããí=ãáí=`edblVU=áã=^ääÖÉãÉáåÉå=ëÉÜê=Öìí=ΩÄÉêÉáåI=ïÉåå=ã~å=ÇÉå=
ëÉÜê=ÖêçëëÉå=lÑÑëÉí=îçå=Å~K=N=ã=ÄÉêΩÅâëáÅÜíáÖíK=aáÉ=hçêêÉä~íáçå=ÇáÉëÉê=aáÑÑÉêÉåòÉå=ãáí=ÇÉê=qçéçÖê~ÑáÉ=áëí=îáÉä=
âäÉáåÉê=~äë=ÇáÉàÉåáÖÉ=ãáí=~åÇÉêÉå=i∏ëìåÖÉåK=aáÉ=ÖêçëëÉå=éçëáíáîÉå=aáÑÑÉêÉåòÉå=áã=jçåí=_ä~åÅ=dÉÄáÉíI=ïáÉ=ëáÉ=
áå=bddVT=ìåÇ=áå=fq^idblVR=~ìÑíêÉíÉåI=ëáåÇ=áå=ndcVU=åáÅÜí=òì=ÄÉçÄ~ÅÜíÉåK=aáÉ=êÉä~íáî=ÖêçëëÉå=aáÑÑÉêÉåòÉå=
îçå=HOR=Åã= áã=∏ëíäáÅÜÉå=qÉáä= ÇÉë=i~Å=i¨ã~å=ëáåÇ=ï~ÜêëÅÜÉáåäáÅÜ=ÉáåÉ=cçäÖÉ=ÇÉê= ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=îçå=
ndcVU=îÉêïÉåÇÉíÉå=ëÅÜïÉáòÉêáëÅÜÉå=pÅÜïÉêÉÇ~íÉåK=aáÉë=âçååíÉ=àÉÇçÅÜ=åçÅÜ=åáÅÜí=îÉêáÑáòáÉêí=ïÉêÇÉåK=

aÉê= sÉêÖäÉáÅÜ= îçå= fq^idblVR= ãáí= `edblVU= òÉáÖí= áå= ÇáÉëÉã= ëÉÜê= ëÅÜïáÉêáÖÉå= dÉÄáÉí= ëÉÜê= ®ÜåäáÅÜÉ=
`Ü~ê~âíÉêáëíáâÉå=ïáÉ=ÇÉêàÉåáÖÉ=ãáí=bddVTK=^ìÅÜ=ÜáÉê= áëí=ÉáåÉ=hçêêÉä~íáçå=ÇÉê=aáÑÑÉêÉåòÉå=ãáí=ÇÉê=qçéçÖê~ÑáÉ=
òì= ÄÉçÄ~ÅÜíÉåI= ïÉäÅÜÉ= ~ääÉêÇáåÖë= âäÉáåÉê= áëíI= ~äë= ÇáÉàÉåáÖÉ= îçå= bddVTK= ^ìÅÜ= ÜáÉê= íêÉíÉå= ÇáÉ= ÖêçëëÉå=
råíÉêëÅÜáÉÇÉ= îçå= Äáë= òì= HQM= Åã= áå= ÇÉê= oÉÖáçå= ÇÉë= jçåí= _ä~åÅ= ~ìÑK= få= ÇÉê= fîêÉ~JwçåÉ= íêÉíÉå= ëçÖ~ê=
råíÉêëÅÜáÉÇÉ=îçå=Äáë=JSR=Åã=~ìÑK=eáåÖÉÖÉå=áëí=ÇáÉ=§ÄÉêÉáåëíáããìåÖ=áã=qÉëëáåI=ïç=ÇáÉëÉê=ëÉÜê=ëí~êâÉ=^ÄÑ~ää=
ÇÉë=dÉçáÇë=ÖÉÖÉå=ÇáÉ=mçJbÄÉåÉ=~ìÑíêáíí=ìåÇ=áå=dê~ìÄΩåÇÉå=ëÉÜê=ÖìíK=

aÉê= sÉêÖäÉáÅÜ= ãáí= ÇÉã= ∏ëíÉêêÉáÅÜáëÅÜÉå= dÉçáÇ= NVUT= áëí= åáÅÜí= ëÉÜê= ~ìëë~ÖÉâê®ÑíáÖI= Ç~= Ç~ë= ÖÉãÉáåë~ãÉ=
dÉÄáÉí=ãáí=`edblVU=ëÉÜê=âäÉáå= áëíK=báå=mêçÄäÉã=ëáåÇ=~ÄÉê=ÇáÉ=ÖêçëëÉå=qêÉåÇëI=ïÉäÅÜÉ= áå=ÇÉå=aáÑÑÉêÉåòÉå=
åçÅÜ= îçêÜ~åÇÉå= ëáåÇI= ï~ë= ~ìÑ= a~íìãëéêçÄäÉãÉ= ÜáåÇÉìíÉíK= k~ÅÜÇÉã= ~ÄÉê= ÇáÉ= qêÉåÇë= ÉäáãáåáÉêí= ïìêÇÉåI=
òÉáÖÉå=ÇáÉ=ÄÉáÇÉå=i∏ëìåÖÉå=ÉáåÉ=ëÉÜê=ÖìíÉ=§ÄÉêÉáåëíáããìåÖ= áå=£ëíÉêêÉáÅÜ=ìåÇ=Äáë=~å=ÇáÉ=dêÉåòÉK=pçÄ~äÇ=
ïáê=~ÄÉê=Éáå=é~~ê=âã=áå=ÇáÉ=pÅÜïÉáò=ÖÉÜÉåI=åÉÜãÉå=ÇáÉ=aáÑÑÉêÉåòÉå=ê~ëÅÜ=ÖêçëëÉ=_Éíê®ÖÉ=~åK=

NO pÅÜäìëëÄÉíê~ÅÜíìåÖÉå=

NOKN oÉëìäí~íÉ=
aáÉ= oÉëìäí~íÉ= ÇáÉëÉê= ^êÄÉáí= ìåÇ= áåëÄÉëçåÇÉêÉ= ÇÉê= sÉêÖäÉáÅÜ= ãáí= ÇÉã= Éìêçé®áëÅÜÉå= nì~ëáÖÉçáÇ= Ü~ÄÉå=
ÖÉòÉáÖíI= Ç~ëë= Ç~ë=dÉçáÇ= áå= ÇÉê= Ö~åòÉå= pÅÜïÉáò=ãáí= ÉáåÉê= dÉå~ìáÖâÉáí= îçå= ÄÉëëÉê= ~äë= R= Åã= ÄÉâ~ååí= áëíK=
e~ìéíîÉê~åíïçêíäáÅÜ=ÑΩê=ÇáÉëÉë=ÖìíÉ=oÉëìäí~í=ëáåÇ=ÉáåÉêëÉáíë=ÇáÉ=îáÉäÉå=éê®òáëÉå=içí~ÄïÉáÅÜìåÖëãÉëëìåÖÉå=
ÇÉê= äÉíòíÉå= g~ÜêÉI= ïÉäÅÜÉ=ãáí= ÇÉê= íê~åëéçêí~ÄäÉå= wÉåáíâ~ãÉê~= ÇÉê= bqe= wΩêáÅÜ= ÇìêÅÜÖÉÑΩÜêí= ïìêÇÉåI= ~ÄÉê=
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fåíÉêéçä~íáçåëãÉíÜçÇÉ= åìê= åçÅÜ= ÉáåÉå= ÖÉêáåÖÉå= báåÑäìëë= ~ìÑ= ÇáÉ= i∏ëìåÖ= Ü~íK= ^äë= îçêä®ìÑáÖÉ= pÅÜäìëëä∏ëìåÖ=
ïáêÇ=ÇáÉ=âçãÄáåáÉêíÉ=_ÉëíáããìåÖ=~ìë=içí~ÄïÉáÅÜìåÖÉå=ìåÇ=dmpLkáîÉääÉãÉåí=ÖÉï®ÜäíK=aáÉëÉ=i∏ëìåÖ=òÉáÖí=
ÖÉÖÉåΩÄÉê=ÇÉê=êÉáåÉå=~ëíêçÖÉçÇ®íáëÅÜÉå=i∏ëìåÖ=áå=dê~ìÄΩåÇÉå=aáëâêÉé~åòÉå=îçå=ΩÄÉê=NM=ÅãK=aáÉë=Ü~ÄÉå=
ïáê=ãáí=ëóëíÉã~íáëÅÜÉå=cÉÜäÉêå=áå=ÇÉå=içí~ÄïÉáÅÜìåÖÉå=Éêâä®êíI=ï~ë=àÉÇçÅÜ=ÇìêÅÜ=ïÉáíÉêÉ=råíÉêëìÅÜìåÖÉå=
åçÅÜ=ÄÉëí®íáÖí=ïÉêÇÉå=ãìëëK=aáÉ=råíÉêëÅÜáÉÇÉ= òìã=âçãÄáåáÉêíÉå=dÉçáÇ=ãáí= áåíÉÖêáÉêíÉå=pÅÜïÉêÉå= ä~ëëÉå=
ëáÅÜ=ÜáåÖÉÖÉå=ãáí=ÖêçëëÉê=páÅÜÉêÜÉáí=ÇÉê=qêÉåÇ~Äëé~äíìåÖ=òìëÅÜêÉáÄÉåK=cΩê=ÇáÉ=bäáãáå~íáçå=ÇáÉëÉë=mêçÄäÉãë=
áëí=ÉáåÉ=sÉêÄÉëëÉêìåÖ=ÇÉê=^ìëïÉêíÉëçÑíï~êÉ=å∏íáÖK=

qêçíò= ÇáÉëÉê= mêçÄäÉãÉI= ïÉäÅÜÉ= åçÅÜ= áå= ÇÉê= ãçãÉåí~åÉå= i∏ëìåÖ= ëíÉÅâÉåI= áëí= Ç~ë= áå= ÇáÉëÉê= ^êÄÉáí=
Éåíëí~åÇÉåÉ= pÅÜïÉêÉÑÉäÇãçÇÉää= ÄÉêÉáíI= ìã= ~å= ÇáÉ= _ÉåìíòÉê= ~ÄÖÉÖÉÄÉå= ìåÇ= áå= ÇÉê= mê~ñáë= ÉáåÖÉëÉíòí= òì=
ïÉêÇÉåK=pçïçÜä=ÇáÉ=dÉçáÇìåÇìä~íáçåÉå=~äë=~ìÅÜ=ÇáÉ=éê®ÇáòáÉêíÉå=içí~ÄïÉáÅÜìåÖÉå=ëáåÇ=áå=~ääÉå=ÜÉìíÉ=áå=ÇÉê=
pÅÜïÉáò= ÄÉåìíòíÉå= oÉÑÉêÉåòëóëíÉãÉå= E`eNVMPI= `eNVMPH= ìåÇ= `eqopVRF= ãáí= ÉáåÉê= dÉå~ìáÖâÉáí=
ÄÉêÉÅÜÉåÄ~êI=ïÉäÅÜÉ=ÖÉÖÉåΩÄÉê=ÇÉã=dÉçáÇãçÇÉää=NVTU=ëí~êâ=ÖÉëíÉáÖÉêí=ïìêÇÉK=

wìã= pÅÜäìëë= ëÉá= åçÅÜ= Éáåã~ä= Éêï®ÜåíI= Ç~ëë= Ç~ë= dÉçáÇ= NVVU= ëçïçÜä= áã= o~ÜãÉå= `eNVMP= ~äë= ~ìÅÜ= áã=
o~ÜãÉå=`eNVMPH=îÉêïÉåÇÉí=ïÉêÇÉå=Ç~êÑK=bë=áëí=~ÄÉê=åáÅÜí=òìä®ëëáÖI=áå=ÉáåÉã=mêçàÉâí=ãáí=dblilq=EdÉçáÇ=
îçå=dìêíåÉêF=ÄÉêÉÅÜåÉíÉ=ìåÇ=ãáí=ÇÉã=dÉçáÇ=NVVU=ÄÉêÉÅÜåÉíÉ=dÉçáÇìåÇìä~íáçåÉå=òì=îÉêãáëÅÜÉåK=

NOKO kçÅÜ=åáÅÜí=ÉêÑΩääíÉ=sçê~ìëëÉíòìåÖÉå=ÑΩê=Éáå=ÅãJdÉçáÇ=ÇÉê=pÅÜïÉáò=
qêçíò=ÇÉë=ÖìíÉå=oÉëìäí~íÉë=ÇáÉëÉê=^êÄÉáí=ëáåÇ=ïáê= áå=ÇÉê=pÅÜïÉáò=åçÅÜ=Éáå=ïÉåáÖ=îçã=ÜçÅÜÖÉëíÉÅâíÉå=wáÉä=
ÇÉë=ÅãJdÉçáÇë=ÉåíÑÉêåíK=táÉëç=ÇáÉë=ëç= áëí=ìåÇ=ïáÉ=Ç~ë=oÉëìäí~í=ÉîÉåíìÉää=åçÅÜ=îÉêÄÉëëÉêí=ïÉêÇÉå=â∏ååíÉI=
ëçää=áå=ÇáÉëÉã=h~éáíÉä=Éêä®ìíÉêí=ïÉêÇÉåK=

^ìë=ÇÉå=ÇìêÅÜÖÉÑΩÜêíÉå=råíÉêëìÅÜìåÖÉå=áëí=òì=ëÅÜäáÉëëÉåI=Ç~ëë=~ìë=~ëíêçÖÉçÇ®íáëÅÜÉå=jÉëëìåÖÉå=~ääÉáåÉ=
Ç~ë=dÉçáÇ=áå=ÇÉê=pÅÜïÉáò=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=Éíï~=Q=Äáë=S=Åã=êÉä~íáî=òì=wáããÉêï~äÇ=ÄÉëíáããí=ïÉêÇÉå=
â~ååK=báåÉ=sçê~ìëëÉíòìåÖ=Ç~ÑΩê=áëí=àÉÇçÅÜI=Ç~ëë=âÉáåÉ=ëóëíÉã~íáëÅÜÉå=cÉÜäÉê=ãÉÜê=îçêÜ~åÇÉå=ëáåÇ=ìåÇ=Ç~ëë=
~ääÉ= j~ëëÉåãçÇÉääÉI= ïÉäÅÜÉ= ÉáåÉå= áåÇáêÉâíÉå= bÑÑÉâí= EiçíâêΩããìåÖF= îÉêìêë~ÅÜÉåI= ÉäáãáåáÉêí= ïçêÇÉå= ëáåÇK=
píÉáÖÉêå=ä®ëëí=ëáÅÜ=ÇáÉëÉ=dÉå~ìáÖâÉáí=åìêI=Ñ~ääë=Éáå=ëÉÜê=îáÉä=ÇáÅÜíÉêÉë=içí~ÄïÉáÅÜìåÖëåÉíò=ÄÉçÄ~ÅÜíÉí=ïΩêÇÉ=
çÇÉê= ÇÉê= ãáííäÉêÉ= cÉÜäÉê= ÉáåÉê= ÉáåòÉäåÉå= jÉëëìåÖ= ÖÉÖÉåΩÄÉê= ÇÉå= áå= ÇáÉëÉê= ^êÄÉáí= îÉêïÉåÇÉíÉå= tÉêíÉå=
ÇÉìíäáÅÜ=êÉÇìòáÉêí=ïÉêÇÉå=â∏ååíÉK=_ÉáÇÉ=ÇáÉëÉ=wáÉäÉ=ëáåÇ=áã=jçãÉåí=åáÅÜí=êÉ~äáëáÉêÄ~êI=ëç=Ç~ëë=ïáê=ÇÉã=wáÉä=
ÉáåÉë=ÅãJdÉçáÇë=åìê=ÇìêÅÜ=hçãÄáå~íáçå=ãáí=~åÇÉêÉå=jÉëëìåÖÉå=å®ÜÉê=âçããÉå=â∏ååÉåK=

aìêÅÜ=ÇáÉ=fåíÉÖê~íáçå=îçå=dmpLkáîÉääÉãÉåí=â~åå=ÇÉê=ãáííäÉêÉ=cÉÜäÉê=ÇÉë=dÉçáÇë=Éíï~=~ìÑ=O=Äáë=P=Åã=êÉÇìòáÉêí=
ïÉêÇÉåK= báåÉ= sçê~ìëëÉíòìåÖ= Ç~ÑΩê= áëí= àÉÇçÅÜI= Ç~ëë= ëçïçÜä= ÇáÉ=dmpJe∏ÜÉå= ~äë= ~ìÅÜ= ÇáÉ= çêíÜçãÉíêáëÅÜÉå=
e∏ÜÉå= ãáí= ÉáåÉê= dÉå~ìáÖâÉáí= îçå= Éíï~= N= Åã= ÄÉâ~ååí= ëáåÇK= _Éá= ÉáåÉê= ÖÉêáåÖÉêÉå= dÉå~ìáÖâÉáí= ÇáÉåÉå= ÇáÉ=
dmpLkáîÉääÉãÉåíJjÉëëìåÖÉå= áã=tÉëÉåíäáÅÜÉå=ÇÉê=hçêêÉâíìê= îçå=ëóëíÉã~íáëÅÜÉåI= ä~åÖïÉääáÖÉå=cÉÜäÉêå=ÇÉê=
~ëíêçÖÉçÇ®íáëÅÜÉå=i∏ëìåÖI=ÄêáåÖÉå=~ÄÉê=áã=äçâ~äÉå=_ÉêÉáÅÜ=âÉáåÉ=sÉêÄÉëëÉêìåÖÉåK=

fã= dÉÖÉåë~íò= Ç~òì= ÉêêÉáÅÜí= ã~å= ÇìêÅÜ= ÇáÉ= fåíÉÖê~íáçå= ÇÉê= pÅÜïÉêÉãÉëëìåÖÉå= äçâ~ä= ÉáåÉ= dÉå~ìáÖâÉáíëJ
ëíÉáÖÉêìåÖI= ÇáÉ= ÇÉêàÉåáÖÉå= ÇÉê= ~ëíêçÖÉçÇ®íáëÅÜÉå= i∏ëìåÖ= ΩÄÉêäÉÖÉå= áëíK= cΩê= ÉáåÉ= dÉçáÇÄÉëíáããìåÖ= áã=
_ÉêÉáÅÜ=îçå=N=Åã=ΩÄÉê=aáëí~åòÉå=îçå=RM=Äáë=NMM=âãI=ãΩëëÉå=ëáÉ=áå=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ÉáåÄÉòçÖÉå=ïÉêÇÉåK=
få=`edblVU= âçååíÉ=ÇáÉë=ïÉÖÉå=ÇÉê=mêçÄäÉãÉ=ÄÉá= ÇÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=ÇÉë=qêÉåÇë=åçÅÜ=åáÅÜí= êÉ~äáëáÉêí=
ïÉêÇÉåK=

NOKP sÉêÄÉëëÉêìåÖëîçêëÅÜä®ÖÉ=
báåÉ= sÉêÄÉëëÉêìåÖ= ÇÉê= dÉçáÇÄÉëíáããìåÖ= â~åå= ÉîÉåíìÉää= ÇìêÅÜ= ÉáåÉ= sÉêÇáÅÜíìåÖ= ÇÉê= jÉëëìåÖÉå= ÉáåÉ=
dÉå~ìáÖâÉáíëëíÉáÖÉêìåÖ=ÉêêÉáÅÜí=ïÉêÇÉåK=_Éá=ÇÉå=içí~ÄïÉáÅÜìåÖÉå=ëíÉÜí=Ç~ÄÉá=~ääÉêÇáåÖë=åáÅÜí=áå=ÉêëíÉê=iáåáÉ=
ÉáåÉ=bêÜ∏ÜìåÖ=ÇÉê=^åò~Üä=pí~íáçåÉå= áã=sçêÇÉêÖêìåÇI=ëçåÇÉêå=Éë=ëçää=ÇìêÅÜ=kÉìãÉëëìåÖÉå=ÉáåÉ=hçåíêçääÉ=
ìåÇ=ÉáåÉ=ÉîÉåíìÉääÉ=bêëÉíòìåÖ=îáÉäÉê=®äíÉêÉê=jÉëëìåÖÉå=áã=sçêÇÉêÖêìåÇ=ëíÉÜÉåK=aáÉë=â~åå=ÇìêÅÜ=ÇÉå=báåë~íò=
ÇÉë=åÉìÉå=íê~åëéçêí~ÄäÉå=wÉåáíâ~ãÉê~ëóëíÉãë=af^abj=ÇÉê=bqe=wΩêáÅÜ=êÉä~íáî=éêÉáëÖΩåëíáÖ=ÉêêÉáÅÜí=ïÉêÇÉåK=

kÉÄÉå=ÇÉå=içí~ÄïÉáÅÜìåÖÉå=ïÉáëÉå=~ìÅÜ=ÇáÉ=pÅÜïÉêÉãÉëëìåÖÉå=å~ÅÜ=^ÄëÅÜäìëë=ÇÉë=mêçàÉâíÉë= ÑΩê=ÇÉå=
pÅÜïÉêÉ~íä~ë= NWNMMDMMM= ÑΩê= ÇÉå= wïÉÅâ= ÇÉê= dÉçáÇÄÉëíáããìåÖ= ÉáåÉ= ÖÉåΩÖÉåÇ= ÖêçëëÉ= aáÅÜíÉ= ~ìÑK= a~ë=
mêçÄäÉã=ÄÉëíÉÜí=ÜáÉê=ÉÜÉê=áå=ÇÉê=bäáãáåáÉêìåÖ=îçå=ÖêçÄÉå=cÉÜäÉêåI=ÇÉê=wìë~ããÉåëíÉääìåÖ=ÇÉê=a~íÉå=ìåÇ=ÇÉê=
oÉÇìâíáçå=~ìÑ=Éáå=ÉáåÜÉáíäáÅÜÉë=_ÉòìÖëëóëíÉãK=aáÉëÉ=^êÄÉáíÉå=ïìêÇÉå=ÇìêÅÜ=ÇáÉ=pdmh=ÇìêÅÜÖÉÑΩÜêíK=báåÉ=
ïÉáíÉêÉ= cê~ÖÉI= ïÉäÅÜÉ= áå= ÇáÉëÉê= ^êÄÉáí= åìê= âìêò= ~åÖÉëÅÜåáííÉå= ïìêÇÉI= áëíI= çÄ= ëáÅÜ= ÇáÉ= fåíÉÖêáÉêìåÖ= ÇÉê=
jÉëëìåÖÉå=ÇÉë=mêçàÉâíÉë=^boldo^s=xhäáåÖÉä¨=Éí=~äKI=NVVSz=äçÜåíK=a~ÇìêÅÜ=â∏ååíÉ=ÑΩê=ÇáÉ=hçääçâ~íáçå=ÉáåÉ=



=

= =
=

pÉáíÉ=QV= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

ÇêÉáÇáãÉåëáçå~äÉ= hçî~êá~åòÑìåâíáçå= ~åÖÉëÉíòí= ïÉêÇÉå= ìåÇ= ëçãáí= ÇáÉ= oÉÇìâíáçå= ÇÉê= jÉëëìåÖÉå= îçå= ÇÉê=
bêÇçÄÉêÑä®ÅÜÉ=~ìÑ=Ç~ë=dÉçáÇ=îÉêÄÉëëÉêí=ïÉêÇÉåK=

pçãáí=îÉêÄäÉáÄÉå=áå=ÉêëíÉê=iáåáÉ=ÇáÉ=dmpJjÉëëìåÖÉå=~ìÑ=mìåâíÉå=ÇÉë=i~åÇÉëåáîÉääÉãÉåíëI=ïÉäÅÜÉ=Ç~ë=dÉçáÇ=
åçÅÜ= îÉêÄÉëëÉêå= J= çÇÉê= òìãáåÇÉëí= ~ìÑ= ÄáääáÖÉ=tÉáëÉ= âçåíêçääáÉêÉå= J= â∏ååíÉåK= báåÉ= sçê~ìëëÉíòìåÖ= Ç~ÑΩê= áëí=
àÉÇçÅÜI=Ç~ëë=Ç~ë=i~åÇÉëåáîÉääÉãÉåí=ëíêÉåÖ=áå=çêíÜçãÉíêáëÅÜÉå=e∏ÜÉå=îçêäáÉÖí=ìåÇ=Ç~ëë=ÇáÉ=dmpJe∏ÜÉå=áå=
ÉáåÉã=aáëí~åòÄÉêÉáÅÜ=îçå=NMM=Äáë=OMM=âã=ãáí=ÉáåÉê=dÉå~ìáÖâÉáí=îçå=òìãáåÇÉëí=N=Äáë=O=Åã=ÄÉëíáããí=ïÉêÇÉå=
â∏ååÉåK=

kÉÄÉå= òìë®íòäáÅÜÉå= jÉëëìåÖÉå= â~åå= ~ìÅÜ= ÉáåÉ= sÉêÑÉáåÉêìåÖ= ÇÉë= j~ëëÉåãçÇÉääë= ÉáåÉ=
dÉå~ìáÖâÉáíëëíÉáÖÉêìåÖ= ÄÉïáêâÉåK= a~ë= ÇáÖáí~äÉ= e∏ÜÉåãçÇÉää= aejOR= ÄáäÇÉí= Ç~ÄÉá= ÉáåÉå= ~ìëÖÉòÉáÅÜåÉíÉå=
_Éáíê~Ö= òìê= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖK= pÉáåÉ= ^ìÑä∏ëìåÖ= îçå= OR= jÉíÉêå= ÖÉåΩÖí= ÑΩê= ÇáÉ= dÉçáÇÄÉêÉÅÜåìåÖK=
häÉáåÉêÉ=cÉÜäÉê= áã=eçÅÜÖÉÄáêÖÉ=ëáåÇ= ÑΩê=ìåëÉêÉ=wïÉÅâÉ=ìåÄÉÇÉìíÉåÇK=wì=éêΩÑÉå=ÄäÉáÄí=~ääÉêÇáåÖë=åçÅÜ=çÄ=
ÇÉê=mÉêáãÉíÉê=ìåëÉêÉë=dÉä®åÇÉãçÇÉääë=~ìëêÉáÅÜí=ìã=ëóëíÉã~íáëÅÜÉ=qêÉåÇë=òì=îÉêÜáåÇÉêåK=

jÉÜê=~äë=ÇáÉ=ÖÉçãÉíêáëÅÜÉ=cçêã=ÇÉë=qçéçÖê~ÑáÉãçÇÉääë=ãìëë=ìåë=àÉÇçÅÜ=ÇáÉ=aáÅÜíÉîÉêíÉáäìåÖ=áåíÉêÉëëáÉêÉåK=
páÉ= áëí= EåÉÄÉå= ÇÉå= jÉëëÑÉÜäÉêåF= Ü~ìéíîÉê~åíïçêíäáÅÜ= ÑΩê= ÇáÉ= âìêòïÉääáÖÉå= ^åíÉáäÉ= áå= ÇÉå= oÉëáÇìÉå= ÇÉê=
jÉëëìåÖÉåI= ïáÉ= ëáÉ= áå= h~éáíÉä= TKPKS= Ç~êÖÉëíÉääí= ëáåÇK= fåëÄÉëçåÇÉêÉ= ÇáÉ= êÉÇìòáÉêíÉ= lÄÉêÑä®ÅÜÉåÇáÅÜíÉ= ÇÉê=
èì~êí®êÉå= pÉÇáãÉåíÉ= ÇÉê= Öê∏ëëíÉå= cäΩëëÉ= ëçääíÉ= ãçÇÉääáÉêí= ïÉêÇÉåK= aáÉë= Ü®ííÉ= åáÅÜí= åìê= ÇÉå= sçêíÉáä= ÉáåÉê=
ÖÉå~ìÉêÉå=_ÉêÉÅÜåìåÖ=ÇÉë=áåÇáêÉâíÉå=bÑÑÉâíë=ÑΩê=ÇáÉ=_ÉëíáããìåÖ=ÇÉë=dÉçáÇëI=ëçåÇÉêå=ÉêäÉáÅÜíÉêí=~ìÅÜ=ÑΩê=
ÇáÉ=nì~ëáÖÉçáÇÄÉëíáããìåÖ=ÇáÉ=fåíÉêéçä~íáçåK=

aÉê=jçÇÉääáÉêìåÖ=ÇÉê=çÄÉêÑä®ÅÜÉåå~ÜÉå=pí∏êâ∏êéÉê= ëçääíÉ=~äëç= ÑΩê=ÇÉå=wïÉÅâ=ÇÉê=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=
ÇáÉ=Öê∏ëëíÉ=^ìÑãÉêâë~ãâÉáí= ÖÉëÅÜÉåâí=ïÉêÇÉåK=aáÉ=sÉêÄÉëëÉêìåÖ=ÇÉê=jçÇÉääáÉêìåÖ=ÇÉë=aáÅÜíÉîÉêä~ìÑë= áã=
bêÇáååÉêÉå=áåíÉêÉëëáÉêí=Éêëí=áå=òïÉáíÉê=iáåáÉK=

aáÉ=hçääçâ~íáçå=Ü~í=ëáÅÜ= áå=ÇáÉëÉê=^êÄÉáí=Éáåã~ä=ãÉÜê=~äë=ÖÉÉáÖåÉíÉë=sÉêÑ~ÜêÉå=òìê=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=
ÉêïáÉëÉåK= cΩê= äçâ~äÉ=_ÉêÉÅÜåìåÖÉå=ãáí= ÉáåÉê= åáÅÜí= ~ääòì=ÖêçëëÉå=a~íÉåãÉåÖÉ=ÄáäÇÉí= ëáÉ=ÇáÉ=dêìåÇä~ÖÉ= ÑΩê=
ÉáåÉ=ÜçÅÜÖÉå~ìÉ=âçãÄáåáÉêíÉ=dÉçáÇÄÉëíáããìåÖK=fÜê=k~ÅÜíÉáä=ÄÉëíÉÜí=àÉÇçÅÜ=Ç~êáåI=Ç~ëë=ÉáåÉ=j~íêáñ=ãáí=ÇÉê=
aáãÉåëáçå= D^åò~Üä= _ÉçÄ~ÅÜíìåÖÉåD= áåîÉêíáÉêí= ïÉêÇÉå= ãìëëK= a~ë= fåíÉÖêáÉêÉå= ë®ãíäáÅÜÉê= îçêÜ~åÇÉåÉê=
pÅÜïÉêÉãÉëëìåÖÉå= áå= ÇáÉ= _ÉêÉÅÜåìåÖÉå= ïáêÇ= ÇÉëÜ~äÄ= éê~âíáëÅÜ= åìê= ã∏ÖäáÅÜI= Ñ~ääë= ÇáÉ= báåòÉäãÉëëìåÖÉå=
ÇìêÅÜ=êÉéê®ëÉåí~íáîÉ=jáííÉäïÉêíÉ=ÉêëÉíòí=ïÉêÇÉåI=ïáÉ=ÇáÉë=ÄÉêÉáíë=áå=ÇÉå=^êÄÉáíÉå=îçå=dÉáÖÉê=xNVVMz=ÖÉã~ÅÜí=
ïìêÇÉK=

aáÉ= ÄÉåìíòíÉ= hçî~êá~åòÑìåâíáçå= áëí= ÄÉá= ÉáåÉê= ÖìíÉå= jÉëëéìåâíîÉêíÉáäìåÖ= îçå= ÖÉêáåÖÉã= báåÑäìëë= ~ìÑ= ÇáÉ=
i∏ëìåÖI= ëçä~åÖÉ= ã~å= ÉáåÉå= òïÉáÇáãÉåëáçå~äÉå= ^åë~íò= ï®ÜäíK= mÜóëáâ~äáëÅÜ= ëáååîçääÉê= ï®êÉ= àÉÇçÅÜ= Éáå=
ÇêÉáÇáãÉåëáçå~äÉê=^åë~íòI=ÄÉá=ïÉäÅÜÉã=ÇáÉ=páÖå~äÉ=ãáí=òìåÉÜãÉåÇÉê=e∏ÜÉ=ÖÉÇ®ãéÑí=ïÉêÇÉåK=aáÉë=ÑΩÜêí=~ÄÉê=
ÄÉáã= ÜÉìíÉ= îçêäáÉÖÉåÇÉå= a~íÉåë~íò= åáÅÜí= ~ìÑ= ÄÉÑêáÉÇáÖÉåÇÉ= oÉëìäí~íÉI= Ç~= ëáÅÜ= ~ääÉ= jÉëëìåÖÉå= ~å= ÇÉê=
bêÇçÄÉêÑä®ÅÜÉ=ÄÉÑáåÇÉåK=bêåÉìíÉ=sÉêëìÅÜÉ=ãáí=ÉáåÉê=ÇêÉáÇáãÉåëáçå~äÉå=hçî~êá~åòÑìåâíáçå=â∏ååÉå=Éêëí=å~ÅÜ=
ÇÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=ÇÉê=oÉëìäí~íÉ=ÇÉë=mêçàÉâíë=^boldo^s=ìåíÉêåçããÉå=ïÉêÇÉåK=

báå=ïÉáíÉêÉê=k~ÅÜíÉáä=ÇÉë= áå=ÇáÉëÉê=^êÄÉáí=îÉêïÉåÇÉíÉå=sÉêÑ~ÜêÉåë=áëí=ÇÉêI=Ç~ëë=ÇáêÉâí= áã=mêçàÉâíáçåëëóëíÉã=
ÇÉê= ëÅÜïÉáòÉêáëÅÜÉå= i~åÇÉëîÉêãÉëëìåÖ= ÖÉ~êÄÉáíÉí= ïìêÇÉK= cΩê= ÇáÉ= t~Üä= ÇÉê= Ü~êãçåáëÅÜÉå= hçî~êá~åòJ
Ñìåâíáçå=EìåÇ=~ìÅÜ=ÇÉê=qêÉåÇÑìåâíáçåF=ïìêÇÉ=àÉÇçÅÜ=Ç~îçå=~ìëÖÉÖ~åÖÉåI=Ç~ëë=ÇáÉ=_ÉêÉÅÜåìåÖÉå=áå=ÉáåÉã=
ëíêÉåÖÉå= â~êíÉëáëÅÜÉå= hççêÇáå~íÉåëóëíÉã= ÇìêÅÜÖÉÑΩÜêí= ïìêÇÉåK= aáÉ= _ÉåìíòìåÖ= ÉáåÉë= h~êíÉåéêçàÉâíáçåëJ
ëóëíÉãë= ~äë= _ÉòìÖëÑä®ÅÜÉ= áëí= ~äëç= åìê= ÑΩê= äçâ~äÉ= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖÉå= Éêä~ìÄíK= cΩê= Öê∏ëëÉêÉ=
råíÉêëìÅÜìåÖëÖÉÄáÉíÉ=áëí=Éë=~ÄÉê=å∏íáÖI=ÉáåÉ=hìÖÉä=çÇÉê=Éáå=bääáéëçáÇ=~äë=oÉÑÉêÉåòÑä®ÅÜÉ=òì=îÉêïÉåÇÉå=ìåÇ=
ëçãáí=~ìÅÜ=ÇáÉ=hçî~êá~åòÑìåâíáçå=ìåÇ=ÇáÉ=i~éä~ÅÉJ_ÉÇáåÖìåÖ=áã=ÉåíëéêÉÅÜÉåÇÉå=póëíÉã=òì=ÑçêãìäáÉêÉåK=báå=
råíÉêëìÅÜìåÖëÖÉÄáÉí= ãáí= ÇÉê= dê∏ëëÉ= ÇÉê= pÅÜïÉáò= â~åå= â~ìã= ãÉÜê= ~äë= ÉáåÉ= ëÉÜê= äçâ~äÉ= _ÉêÉÅÜåìåÖ=
ÄÉíê~ÅÜíÉí=ïÉêÇÉå= ìåÇ= ëçãáí= ÇΩêÑíÉ= Ç~ë= îçå= ìåë= ÖÉï®ÜäíÉ=oÉÑÉêÉåòëóëíÉã= Eh~êíÉåéêçàÉâíáçåF= Éáå=ïÉáíÉêÉê=
dêìåÇ=ÑΩê=ÇáÉ=ëóëíÉã~íáëÅÜÉå=råíÉêëÅÜáÉÇÉ=òïáëÅÜÉå=içí~ÄïÉáÅÜìåÖÉå=ìåÇ=pÅÜïÉêÉïÉêíÉå=ÄáäÇÉåK=lÄïçÜä=
ÇÉê= sÉêÖäÉáÅÜ= ãáí= ÇÉã= Éìêçé®áëÅÜÉå= dÉçáÇ= ÉáåÉ= ÜçÜÉ= §ÄÉêÉáåëíáããìåÖ= ÇÉê= ÄÉáÇÉå= i∏ëìåÖÉå= ~ìëïÉáëíI=
ïΩêÇÉ= ã~å= ÄÉá= ÉáåÉê= kÉìÄÉêÉÅÜåìåÖ= ÇáêÉâí= áå= ÉáåÉã= ëíêÉåÖ= â~êíÉëáëÅÜÉå= EÖÉçòÉåíêáëÅÜÉåF= çÇÉê=
ÉääáéëçáÇáëÅÜÉå=oÉÑÉêÉåòëóëíÉã=~êÄÉáíÉåK=

^äë=ïÉëÉåíäáÅÜëíÉê=k~ÅÜíÉáä=ÇÉë=ÄáëÜÉêáÖÉå=sÉêÑ~ÜêÉåë=ÇÉê=pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= áëí=ÇáÉ=_ÉÜ~åÇäìåÖ=ÇÉë=
qêÉåÇë= ÇÉê= êÉÇìòáÉêíÉå= _ÉçÄ~ÅÜíìåÖÉå= òì= åÉååÉåK= aìêÅÜ= ÇáÉ= ìå~ÄÜ®åÖáÖÉ= báåÑΩÜêìåÖ= ÉáåÉë= åáÅÜí=
Ü~êãçåáëÅÜÉå= qêÉåÇë= ÑΩê= içí~ÄïÉáÅÜìåÖÉå= ìåÇ= dÉçáÇÜ∏ÜÉå= ÉáåÉêëÉáíë= ìåÇ= ÑΩê= pÅÜïÉêÉå= ~åÇÉêÉêëÉáíë=
ïÉêÇÉå=fåâçåëáëíÉåòÉå=áå=ÇÉê=âçãÄáåáÉêíÉå=i∏ëìåÖ=ãáí=ÉáåÉã=_Éíê~Ö=îçå=ãÉÜê=~äë=NM=Åã=ÉáåÖÉÑΩÜêíK=aáÉë=áëí=
ÇÉê= ïáÅÜíáÖëíÉ= j~åÖÉä= ÇÉê= ÜÉìíÉ= îÉêÑΩÖÄ~êÉå= ^ìëïÉêíÉëçÑíï~êÉI= ïÉäÅÜÉê= ÑΩê= ÉáåÉ= ïáêâäáÅÜ= áåíÉÖêáÉêíÉ=
pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=ìåíÉê=sÉêïÉåÇìåÖ=~ääÉê=jÉëëìåÖÉå=ÄÉÜçÄÉå=ïÉêÇÉå=ãìëëK=bîÉåíìÉää= áëí=Ç~òì=ÇáÉ=
báåÑΩÜêìåÖ=ÉáåÉë=ÖäçÄ~äÉå=hìÖÉäÑìåâíáçåëãçÇÉääë=~äë=oÉÑÉêÉåòãçÇÉää=ìåÉêä®ëëäáÅÜK=



=

= =
=

pÉáíÉ=RM= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NP ^åïÉåÇÉêéêçÖê~ããÉ=òìê=dÉçáÇÄÉêÉÅÜåìåÖ=

NPKN §ÄÉêëáÅÜí=
fã= i~ìÑÉ= ÇÉê= ^êÄÉáíÉå= òìã= dÉçáÇ= ÇÉê= pÅÜïÉáò= ëáåÇ= ÉáåáÖÉ= `çãéìíÉêJmêçÖê~ããÉ= Éåíëí~åÇÉåI= ïÉäÅÜÉ= áå=
ÇáÉëÉã=h~éáíÉä= âìêò=ÄÉëÅÜêÉáÄÉå=ïÉêÇÉå=ëçääÉåK=bë=Ü~åÇÉäí= ëáÅÜ=Ç~ÄÉá= áåëÄÉëçåÇÉêÉ=ìã=mêçÖê~ããÉ=òìã=
_ÉêÉÅÜåÉå=îçå=j~ëëÉåÉáåÑäΩëëÉåI=òìê=fåíÉêéçä~íáçå=ìåÇ=hçääçâ~íáçå=ÇÉë=oÉëíÑÉäÇÉë=ìåÇ=òìê=fåíÉêéçä~íáçå=~ìë=
dáííÉêåK=i~ìÑÑ®ÜáÖ=ëáåÇ=ÇáÉ=mêçÖê~ããÉ=ìåíÉê=táåÇçïë=E~Ä=sÉêëáçå=VRF=ìåíÉê=^fu=ìåÇ=ìåíÉê=iáåìñK=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=ëçää=ãáí=ÉáåÉê=^ìÑä∏ëìåÖ=îçå=N=âã=~ìÑ=N=âã=áã=ëÅÜïÉáòÉêáëÅÜÉå=mêçàÉâíáçåëëóëíÉã=
E`eNVMP= ìåÇ= `eNVMPHF= îÉêïÉåÇÉí= ïÉêÇÉåK= ^äë= ^äíÉêå~íáîÉ= ïáêÇ= ~ìÅÜ= Éáå= ÖÉçÖê~ÑáëÅÜÉë= dáííÉê= ãáí= MKRD=
^ìÑä∏ëìåÖ= áã=`eqopVR= EZbqopUVF=ÜÉê~ìëÖÉÖÉÄÉåK=cΩê=ÇáÉ= fåíÉêéçä~íáçå=ïáêÇ=ÇáÉ=Äáèì~Çê~íáëÅÜÉ=jÉíÜçÇÉ=
ÉãéÑçÜäÉåK= a~ë= dÉçáÇãçÇÉää= `edblVU= ïáêÇ= ~ìÅÜ= ÉñíÉêåÉå= pçÑíï~êÉÜÉêëíÉääÉêå= òìê= sÉêÑΩÖìåÖ= ÖÉëíÉääíI=
ïÉäÅÜÉ=ÇáÉëÉë=áå=áÜêÉ=ÉáÖÉåÉå=mêçÇìâíÉ=áåíÉÖêáÉêÉå=â∏ååÉåK=

NPKO `edblVUo=
a~ë= _ìåÇÉë~ãí= ÑΩê= i~åÇÉëíçéçÖê~éÜáÉ= îÉêâ~ìÑí= åÉÄÉå= ÇÉã= a~íÉåë~íò= `edblVU= ~ìÅÜ= Éáå= `çãéìíÉêJ
mêçÖê~ãã=`edblVUoI=ïÉäÅÜÉë=ÇáÉ= fåíÉêéçä~íáçå=îçå=dÉçáÇìåÇìä~íáçåÉå=~ìë=o~ëíÉêÇ~íÉå=Éêã∏ÖäáÅÜíK=aáÉ=
Öê∏ëëíÉå= råíÉêëÅÜáÉÇÉ= òìã= ÄáëÜÉêáÖÉå= mêçÖê~ãã= dblilq= äáÉÖÉå= å~íΩêäáÅÜ= Ç~êáåI= Ç~ëë= Ç~ë= åÉìÉ=
dÉçáÇãçÇÉää=îÉêïÉåÇÉí=ïáêÇI=~ÄÉê=~ìÅÜ=áå=ÇÉê=_ÉêÉÅÜåìåÖëãÉíÜçÇÉK=t®ÜêÉåÇ=dblilq=ÉáåÉ=_ÉêÉÅÜåìåÖ=
~ìë=j~ëëÉåãçÇÉääÉå=òìÖêìåÇÉ= äáÉÖíI= îÉêïÉåÇÉí=`edblVUo=ÉáåÉ=o~ëíÉêáåíÉêéçä~íáçåK=aáÉë=ÄÉÇÉìíÉí= òï~êI=
Ç~ëë=`edblVUo=ëÉÜê=ëÅÜåÉää=áëíI=~ÄÉê=~ìÅÜ=ÖäÉáÅÜòÉáíáÖ=ÉáåÉ=ÖÉïáëëÉ=báåëÅÜê®åâìåÖ=ÇÉê=cìåâíáçå~äáí®íK=aáÉ=
ïáÅÜíáÖëíÉ=Ç~îçå= áëíI=Ç~ëë=Éë=ëáÅÜ=ÄÉá=ÇÉå=ÄÉêÉÅÜåÉíÉå=içí~ÄïÉáÅÜìåÖÉå= áããÉê=ìã=içí~ÄïÉáÅÜìåÖÉå=~å=
ÇÉê=bêÇçÄÉêÑä®ÅÜÉ=Ü~åÇÉäíK=içí~ÄïÉáÅÜìåÖÉå=áå=~åÇÉêÉå=e∏ÜÉå=EáåëÄÉëçåÇÉêÉ=áå=qìååÉäëF=â∏ååÉå=åáÅÜí=ãáí=
`edblVUo= ÄÉêÉÅÜåÉí= ïÉêÇÉåK= a~òì= ãìëë= Ç~ë= ëíêÉåÖÉ= sçêÖÉÜÉå= ãáí= sÉêïÉåÇìåÖ= ÇÉê= j~ëëÉåãçÇÉääÉ=
ÖÉï®Üäí=ïÉêÇÉå=EmêçÖê~ãã=dblilqVUFK=aáÉ=fåíÉêéçä~íáçå=ÇÉê=lÄÉêÑä®ÅÜÉåäçí~ÄïÉáÅÜìåÖÉå=~ìë=ÇÉã=o~ëíÉê=
Ü~í=ÉáåÉ=dÉå~ìáÖâÉáí=îçå=ÉáåáÖÉå=ÅÅK=aáÉë=äáÉÖí=áå=ÇÉê=dê∏ëëÉåçêÇåìåÖ=ÇÉê=oÉëìäí~íÉ=ïáÉ=ëáÉ=~ìÅÜ=dblilq=
äáÉÑÉêíÉI= ïÉåå= ÇáÉ= k~ÜíçéçÖê~ÑáÉ= åáÅÜí= ÄÉêΩÅâëáÅÜíáÖí= ïìêÇÉK= c~ääë= Ü∏ÜÉêÉ= dÉå~ìáÖâÉáíÉå= îÉêä~åÖí= ëáåÇI= ëç=
ãìëë=~ìÅÜ=ÜáÉê=Ç~ë=ëíêÉåÖÉ=sÉêÑ~ÜêÉå=~ìë=j~ëëÉåãçÇÉääÉå=ÖÉï®Üäí=ïÉêÇÉåK=

pïáëëíçéçJáåíÉêå= ëáåÇ= áå= ÇáÉëÉã= mêçÖê~ãã= òìÇÉã= léíáçåÉå= îÉêÑΩÖÄ~êI= ïÉäÅÜÉ= dÉçáÇìåÇìä~íáçåÉå= ìåÇ=
içí~ÄïÉáÅÜìåÖÉå= ~ìÅÜ= áå= ÇÉå= oÉÑÉêÉåòëóëíÉãÉå= `eqopVR= ìåÇ= bqopUV= òì= ÄÉêÉÅÜåÉåK= báåÉ= äÉáÅÜí=
îÉê®åÇÉêíÉ=sÉêëáçå=îçå=`edblVUo=ïáêÇ=~ìÅÜ=~äë=låäáåÉJoÉÅÜÉåÇáÉåëí=ΩÄÉê=Ç~ë=fåíÉêåÉí=~åÖÉÄçíÉåK=

aáÉ= pïáëëíçéçJáåíÉêåÉ= sÉêëáçå= îçå= `edblVUo= áëí= ìåíÉê= táåÇçïë= EbáåÖ~ÄÉ~ìÑÑçêÇÉêìåÖFI= ^fu= ìåÇ= iáåìñ=
ä~ìÑÑ®ÜáÖK= a~ë= mêçÖê~ãã= ïáêÇ= ãáí= 'chgeo98r'= EÖê~ÑáëÅÜÉ= jçíáîJsÉêëáçåF= çÇÉê= 'chgeo98r -m'=
EíÉñíÄ~ëáÉêíÉ=^p`ffJsÉêëáçåF=~ìÑêìÑÄ~êK=^äë=^äíÉêå~íáîÉ=â~åå=~ìÅÜ='chgeo98r -f Steuerfile'=îÉêïÉåÇÉí=
ïÉêÇÉå= ìã= áã= _~íÅÜãçÇÉ= çÜåÉ= ïÉáíÉêÉ= fåíÉê~âíáçå= ÇÉë= _ÉåìíòÉêë= òì= ~êÄÉáíÉåK= k~ÅÜ= ÇÉã= pí~êí= ÇÉë=
mêçÖê~ããë= ÉêëÅÜÉáåí= ÑçäÖÉåÇÉê= pí~êíÄáäÇëÅÜáêã= ïç= ÇÉê= äçâ~äÉ= k~ãÉ= ÇÉë= léíáçåÉåÑáäÉë= EçÜåÉ= bñíÉåëáçåF=
ÖÉï®Üäí=ïÉêÇÉå=â~ååK=c~ääë=ÇáÉ=báåÖ~ÄÉ=äÉÉê=ÖÉä~ëëÉå=ïáêÇI=ëç=ïáêÇ=`edblVUoKlmq=ÖÉëÉíòíK=
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 Name des lokalen Optionen-Files (ohne Extension) ?  >        < 
------------------------------------------------------------------------------- 

=



=

= =
=

pÉáíÉ=RN= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

k~ÅÜ= ÇêΩÅâÉå= ÇÉê= oÉíìêåJq~ëíÉ= ÉêëÅÜÉáåí= Ç~ë= e~ìéíãÉåì= îçå= `edblVUoI= ïç= ~ääÉ= léíáçåÉå= ÖÉëÉíòí=
ïÉêÇÉå=â∏ååÉåK=aáÉëÉ=ëáåÇ=ëí~êâ=~å=ÇáÉ=ÄÉâ~ååíÉå=léíáçåÉå=áã=mêçÖê~ãã=dblilq=Ei^dF=~åÖÉäÉÜåíK=

                         CHGEO98R Version 99.02-LINUX 
H a u p t - M e n u e                                            29/10/02 10:51 
------------------------------------------------------------------------------- 
   < 1 >    Name Input-Koordinaten-File : intest.koo 
   < 2 >    Name Protokoll-File         : chgeo98r.prn                          
   < 3 >    Name Output Koord.-File     : intest.res 
   < 4 >    Output als Messfile (opt.)  : intest.mes 
   < 5 >    neue Titel-Zeile (Out.-File): Testberechnung 
--- BERECHNUNG ---                                                              
   < 6 >    Berechnung Geoidundulation  : JA                                    
   < 7 >    Berechnung Lotabweichung    : JA                                    
   < 8 >    Korrektur der Höhen         : NEIN                                  
   < 9 >    Lotabweichung bzg. xx-Nord  : K                                     
   <10 >    Einheit Lotabweichung       : CC                                    
   <11 >    Bezugssystem                : CH                                    
   <12 >    Ausgangshorizont            : CH                                    
   <13 >    Spezielles Raster           : NEIN                                  
------------------------------------------------------------------------------- 
 weitere Befehle : | < X > | < C > | < Q > | < ?[x] > |                         
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

NPKOKN _ÉëÅÜêÉáÄìåÖ=ÇÉê=léíáçåÉå=
YN[=fåéìíJhççêÇáå~íÉåJcáäÉ=

a~ë= fåéìíâççêÇáå~íÉåÑáäÉ=ãìëë= áã= cçêã~í= AAmh= EçêíÜçãÉíêáëÅÜÉ=e∏ÜÉåF= çÇÉê= AAmb= EÉääáéëçáÇáëÅÜÉ=e∏ÜÉåF=
îçêäáÉÖÉåK=bë=ïÉêÇÉå=wáîáäâççêÇáå~íÉåI=jáäáí®êâççêÇáå~íÉå=ìåÇ=isVRJhççêÇáå~íÉå=ìåíÉêëíΩíòíK=a~ë=mêçÖê~ãã=
ÉåíëÅÜÉáÇÉí=ëÉäÄëí®åÇáÖ=ìã=ïÉäÅÜÉ=^êí=îçå=hççêÇáå~íÉå=Éë=ëáÅÜ=Ü~åÇÉäíK=

YO[=k~ãÉ=mêçíçâçääJcáäÉ=

aáÉ=ÇìêÅÜÖÉÑΩÜêíÉå=_ÉêÉÅÜåìåÖÉå=ïÉêÇÉå=áã=ÜáÉê=~åÖÉÖÉÄÉåÉå=cáäÉ=éêçíçâçääáÉêíK=

YP[=k~ãÉ=lìíéìíJhççêÇJcáäÉ=

aáÉ= ÄÉêÉÅÜåÉíÉå= dÉçáÇìåÇìä~íáçåÉå= ìåÇ= içí~ÄïÉáÅÜìåÖÉå= ïÉêÇÉå= áã= ÜáÉê= ~åÖÉÖÉÄÉåÉå= hççêÇáå~íÉåÑáäÉ=
ÖÉëéÉáÅÜÉêíK= gÉ= å~ÅÜ= píÉääìåÖ= ÇÉê=léíáçå= YU[= ìåÇ= ÇÉã=qóé= ÇÉë= fåéìíÑáäÉë=ïáêÇ= Éë= áã= AAmb= çÇÉê= AAmhJ
cçêã~í=ÉêòÉìÖíK=

YQ[=lìíéìí=~äë=jÉëëÑáäÉ=

tÉåå= ÜáÉê= Éáå= báåíê~Ö= ÖÉã~ÅÜí= ïáêÇI= ëç= ïáêÇ= Éáå= jÉëëÑáäÉ= ~äë= fåéìí= ÑΩê= iqlm= ÉêòÉìÖíK= c~ääë= ÇáÉëÉë= cáäÉ=
ÉääáéëçáÇáëÅÜÉ=e∏ÜÉå=ÉåíÜ~äíÉå=ïáêÇI=ëç=ïáêÇ=ÉáåÉ=t~êåìåÖ=~ìÑ=ÇÉå=_áäÇëÅÜáêã=~ìëÖÉÖÉÄÉåK=

YR[=åÉìÉ=qáíÉäòÉáäÉ=

aáÉëÉê=báåíê~Ö=ÉåíÜ®äí=ÇáÉ=qáíÉäòÉáäÉ=ÑΩê=Ç~ë=lìíéìíJhççêÇáå~íÉåÑáäÉ=ìåÇ=Ç~ë=jÉëëÑáäÉK=bê=ÉêëÅÜÉáåí=~ìÅÜ=áå=ÇÉå=
hçéÑòÉáäÉå=ÇÉë=mêçíçâçääÑáäÉëK=

YS[=_ÉêÉÅÜåìåÖ=îçå=dÉçáÇìåÇìä~íáçåÉå=

báåíê~Ö=?g^?=çÇÉê=?kbfk?X=äÉÖí=ÑÉëí=çÄ=dÉçáÇìåÇìä~íáçåÉå=~ìë=ÉáåÉã=o~ëíÉê=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ëçääÉåK=

YT[=_ÉêÉÅÜåìåÖ=îçå=içí~ÄïÉáÅÜìåÖÉå=

báåíê~Ö=?g^?=çÇÉê=?kbfk?X=äÉÖí=ÑÉëí=çÄ=içí~ÄïÉáÅÜìåÖÉå=~ìë=ÇÉã=o~ëíÉê=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ëçääÉåK=

YU[=hçêêÉâíìê=ÇÉê=e∏ÜÉå=

c~ääë=ÜáÉê= ?g^?=ÉáåÖÉÖÉÄÉå=ïáêÇI=ëç=ïÉêÇÉå=ÇáÉ=e∏ÜÉå= áã=lìíéìíJhççêÇáå~íÉåJcáäÉ=ìåÇ= áã=jÉëëÑáäÉ=ìã=ÇáÉ=
dÉçáÇìåÇìä~íáçå=âçêêáÖáÉêíK=a~ë=ÜÉáëëíW=^ìë=ÉáåÉã=AAmhJcáäÉ=ÉåíëíÉÜí=Éáå=AAmbJcáäÉ=ìåÇ=ìãÖÉâÉÜêíK=

YV[içí~ÄïÉáÅÜìåÖ=ÄòÖK=ññJkçêÇ=

báå= báåíê~Ö= ?h?= ÄÉÇÉìíÉíI= Ç~ëë= ÇáÉ= içí~ÄïÉáÅÜìåÖÉå= ÄÉòΩÖäáÅÜ= h~êíÉååçêÇ= ~åÖÉÖÉÄÉå= ïÉêÇÉåK= báå= ?d?=
ÄÉÇÉìíÉí=ÄÉòΩÖäáÅÜ=ÖÉçÖê~éÜáëÅÜ=kçêÇK=lÄïçÜä= ÇáÉëÉê= bÑÑÉâí= êÉä~íáî= âäÉáå= áëíI= ëçääíÉ= ÇáÉëÉê=pÅÜ~äíÉê= ÑΩê= ÇáÉ=
tÉáíÉêîÉêïÉåÇìåÖ=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=áå=iqlm=áããÉê=~ìÑ=?h?=ëíÉÜÉåK=



=

= =
=

pÉáíÉ=RO= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

YNM[=báåÜÉáí=ÇÉê=içí~ÄïÉáÅÜìåÖÉå=

cΩê= ÉáåÉ= tÉáíÉêîÉêïÉåÇìåÖ= ÇÉê= içí~ÄïÉáÅÜìåÖÉå= áå= iqlm= ëçääíÉ= ÇáÉëÉ= léíáçå= áããÉê= ~ìÑ= ?``?=
EkÉìëÉâìåÇÉåF= ëíÉÜÉåK= aáÉ= ^ìëÖ~ÄÉ= ÇÉê= içí~ÄïÉáÅÜìåÖÉå= áå= ^äíëÉâìåÇÉå= ëçääíÉ= åìê= áå= péÉòá~äÑ®ääÉå=
îÉêïÉåÇÉí=ïÉêÇÉåK=

YNN[=_ÉòìÖëëóëíÉã=

t~Üä= ÇÉë= _ÉòìÖëëóëíÉãë= ÑΩê= dÉçáÇìåÇìä~íáçåÉå= ìåÇ= içí~ÄïÉáÅÜìåÖÉåK= aÉê= báåíê~Ö= ?`e?= ÄÉÇÉìíÉí=
_ÉòìÖëëóëíÉã=`eNVMP=çÇÉê=`eNVMPH=ìåÇ= ëçääíÉ= ÑΩê= iqlmJ_ÉêÉÅÜåìåÖÉå= ëç=ÉáåÖÉëíÉäí= ÄäÉáÄÉåK= cΩê= ÇÉå=
a~íÉå~ìëí~ìëÅÜ=ãáí= ÇÉã= ^ìëä~åÇ= ìåÇ= ÑΩê= péÉòá~äÑ®ääÉ= â~åå= ~ìÅÜ= ?bqoc?= EZ_ÉòìÖëê~ÜãÉå= bqopUV= çÇÉê=
`eqopVRF=ÉáåÖÉÖÉÄÉå=ïÉêÇÉåK=

YNO[=^ìëÖ~åÖëÜçêáòçåí=

kçêã~äÉêïÉáëÉ=áëí=ÇáÉëÉ=léíáçå=~ìÑ=?`e?=ÖÉëÉíòíK=aáÉë=ÄÉÇÉìíÉíI=Ç~ëë=~äë=^ìëÖ~åÖëÜçêáòçåí=Ç~ë=póëíÉã=îçå=
ikMO= çÇÉê= iekVR= E~ÄÖÉäÉáíÉí= îçã= omkF= ÖÉï®Üäí= ïáêÇK= aÉê= báåíê~Ö= ?bqoc?= ÄÉÇÉìíÉíI= Ç~ëë= ~äë=
^ìëÖ~åÖëÜçêáòçåí= Ç~ë= póëíÉã= ÇÉë= rbik= çÇÉê= `eqopVR= E~ÄÖÉäÉáíÉí= îçã= mÉÖÉä= ^ãëíÉêÇ~ãF= îÉêïÉåÇÉí=
ïáêÇK=aÉê=råíÉêëÅÜáÉÇ=áå=ÇÉå=ÄÉáÇÉå=póëíÉãÉå=Ü~í=~ìÑ=ÇáÉ=dÉçáÇìåÇìä~íáçåÉå=ÉáåÉå=báåÑäìëë=îçå=Å~K=NN=ÅãK=

YNP[=péÉòáÉääÉë=o~ëíÉê=

c~ääë=ÇáÉëÉ=léíáçå=~ìÑ=DkbfkD=ÖÉëÉíòí=áëíI=ëç=ïáêÇ=ãáí=ÇÉã=pí~åÇ~êÇÖáííÉê=ÇÉë=`edblVUJjçÇÉääë=ÖÉêÉÅÜåÉíK=
a~ë= ÜÉáëëíI= Ç~ëë= Ç~ë= N= âãJdáííÉê= áã= pÅÜïÉáòÉêáëÅÜÉå= mêçàÉâíáçåëëóëíÉã= îÉêïÉåÇÉí= ïáêÇK= få= péÉòá~äÑ®ääÉå=
â~åå=~ÄÉê=~ìÅÜ=ãáí=ëéÉòáÉääÉå=dÉçáÇê~ëíÉêå=ÖÉ~êÄÉáíÉí=ïÉêÇÉåK=wìêòÉáí=ëáåÇ=ÑçäÖÉåÇÉ=òìë®íòäáÅÜÉå=báåÖ~ÄÉå=
ã∏ÖäáÅÜW=

J kbfk= fåíÉêéçä~íáçå=ÇÉë=dÉçáÇë=`edblVU=~ìë=ÇÉã=NJâãJo~ëíÉê=áã=mêçàÉâíáçåëëóëíÉã=
J nr^pfdblfa= fåíÉêéçä~íáçå=ÇÉë=nì~ëáÖÉçáÇë=~ìë=ÇÉã=NJâãJdáííÉê=áã=mêçàÉâíáçåëëóëíÉã=
J bqocJdblfa= fåíÉêéçä~íáçå=~ìë=ÇÉã=MKRDJdáííÉê=áã=bqopUV=
J ^d= fåíÉêéçä~íáçå=~ìë=ÇÉã=NJâãJdáííÉê=ÇÉê=~ëíêçJÖÉçÇ®íáëÅÜÉå=i∏ëìåÖ=
J ^n= fåíÉêéçä~íáçå=~ìë=ÇÉã=NJâãJdáííÉê=ÇÉê=~ëíêçJÖÉçÇ®íáëÅÜÉå=i∏ëìåÖ=ÇÉë=nì~ëáÖÉçáÇë=
J bddVS= fåíÉêéçä~íáçå=~ìë=ÇÉã=NDñNKRDJdáííÉê=ÇÉë=Éìêçé®áëÅÜÉå=nì~ëáÖÉçáÇë=bddVS=
J ndcVU= fåíÉêéçä~íáçå=~ìë=ÇÉã=NKRDñODJdáííÉê=ÇÉë=Ñê~åò∏ëáëÅÜÉå=nì~ëáÖÉçáÇë=

Yu[=pí~êíÉí=`edblVUo=ìåÇ=îÉêä®ëëí=Ç~å~ÅÜ=Ç~ë=mêçÖê~ãã=

Y`[=pí~êíÉí=`edblVUo=ìåÇ=âÉÜêí=òìê=báåÖ~ÄÉã~ëâÉ=òìêΩÅâ=

Yn[=péÉáÅÜÉêí=Ç~ë=léíáçåÉåÑáäÉ=ìåÇ=îÉêä®ëëí=`edblVUo=

Y\ñ[=EçÇÉê=ÜñF=^ìÑêìÑ=ÇÉê=eáäÑÉêçìíáåÉå=

dáÄí=ÉáåÉ=âìêòÉ=bêâä®êìåÖ=òìê=sÉêïÉåÇìåÖ=ÇÉê=léíáçå=ñK=

NPKOKO lìíéìíë=îçå=`edblVUo=
`edblVUo=ÉêòÉìÖí=Äáë=òì=P=lìíéìíÑáäÉëK=fã=mêçíçâçääÑáäÉ=ïÉêÇÉå=ÇáÉ=ÖÉï®ÜäíÉå=léíáçåÉå=~ìëÖÉïáÉëÉå=ìåÇ=
ÇáÉ=ÉáåòÉäåÉå=_ÉêÉÅÜåìåÖëëÅÜêáííÉ=ÇçâìãÉåíáÉêíK=wìÇÉã=ëáåÇ=ÜáÉê=cÉÜäÉêãÉäÇìåÖÉå=òì=ÑáåÇÉåI=Ñ~ääë=ÉáåòÉäåÉ=
ÄÉêÉÅÜåÉíÉ=mìåâíÉ=~ìëëÉêÜ~äÄ=ÇÉë=îÉêïÉåÇÉíÉå=dÉçáÇê~ëíÉêë=äáÉÖÉåK=fã=lìíéìíJhççêÇáå~íÉåÑáäÉ=EoÉëìäí~íÑáäÉF=
ëáåÇ=ÇáÉ=ÄÉêÉÅÜåÉíÉå=dê∏ëëÉå=ÉåíÜ~äíÉåK=bë=áëí=àÉ=å~ÅÜ=ÖÉï®ÜäíÉå=léíáçåÉå=áã=cçêã~í=AAmb=çÇÉê=AAmhK=fã=
cÉäÇ= DeÉêâìåÑí= ÇÉê= dÉçáÇìåÇìä~íáçåD= â~åå= Éêâ~ååí= ïÉêÇÉåI= ãáí= ïÉäÅÜÉã= o~ëíÉê= ÇáÉ= _ÉêÉÅÜåìåÖÉå=
ÇìêÅÜÖÉÑΩÜêí=ïìêÇÉåK=a~ë=jÉëëÑáäÉ=~äë=lìíéìí=ÉåíÜ®äí=ÑΩê= àÉÇÉå=mìåâí=P=jÉëëòÉáäÉå=EivI=iu=ìåÇ=ieF=ÑΩê=ÇáÉ=
i~ÖÉâççêÇáå~íÉå= ìåÇ= åçêã~äÉêïÉáëÉ= ÑΩê= ÇáÉ= çêíÜçãÉíêáëÅÜÉ= e∏ÜÉK= ^ääÉ= mìåâíÉ= ïÉêÇÉå= Ç~ÄÉá= ÇÉãëÉäÄÉå=
dmpJp~íò=òìÖÉçêÇåÉíK=

NPKOKP aáÉ=táåÇçïëJsÉêëáçå=îçå=`edblVUo=

aáÉ=táåÇçïëJsÉêëáçå=îçå=`edblVUo=ÉåíëéêáÅÜí=áã=tÉëÉåíäáÅÜÉå=ÇÉê=áåíÉêåÉå=sÉêëáçå=ÇÉë=mêçÖê~ããëK=bë=
ëáåÇ=àÉÇçÅÜ=~ääÉ=léíáçåÉå=òìê=_ÉêÉÅÜåìåÖ=îçå=içí~ÄïÉáÅÜìåÖÉåI=_ÉêÉÅÜåìåÖ=~ìë=îÉêëÅÜáÉÇÉåÉå=dáííÉêÑáäÉë=
ìåÇ=hççêÇáå~íÉåíê~åëÑçêã~íáçåÉå=~ìëÖÉëÅÜäçëëÉåK=aáÉëÉ=sÉêëáçå=ÇÉë=mêçÖê~ããÉë=ïáêÇ=~ìÅÜ=~å=ÉñíÉêÉåÉ=
_ÉåìíòÉê=~ÄÖÉÖÉÄÉåK=

k~ÅÜ=ÇÉã=pí~êí=ÇÉë=mêçÖê~ããë=ÉêëÅÜÉáåí=ÑçäÖÉåÇÉê=_áäÇëÅÜáêã=



=

= =
=

pÉáíÉ=RP= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

=

aáÉ=léíáçåÉå=ÑΩê=fåéìí=ìåÇ=lìíéìí=ÉåíëéêÉÅÜÉå=ÇÉå=léíáçåÉå=ÇÉê=áåíÉêåÉå=sÉêëáçå=îçå=`edblVUo=ìåÇ=ëáåÇ=
áã= h~éáíÉä= NPKOKN= Éêâä®êíK= aÉê= ÉáåòáÖÉ= råíÉêëÅÜáÉÇ= ÄÉëíÉÜí= áå= ÇÉå= `ÜÉÅâÄçñÉë= ~ìÑ= ÇÉê= äáåâÉå= pÉáíÉ= ÇÉë=
cÉåëíÉêëK= a~ãáí= â~åå= ÖÉï®Üäí= ïÉêÇÉåI= çÄ= Ç~ë= ÉåíëéêÉÅÜÉåÇÉ= cáäÉ= ÉêòÉìÖí= ïÉêÇÉå= ëçää= çÇÉê= åáÅÜíK= aáÉ=
cáäÉå~ãÉå= â∏ååÉå= ÉåíïÉÇÉê= îçå= e~åÇ= ÉáåÖÉÖÉÄÉå= ïÉêÇÉå= çÇÉê= ëáÉ= â∏ååÉå= ΩÄÉê= ÇáÉ= hå∏éÑÉ= êÉÅÜíë= áã=
åçêã~äÉå= D£ÑÑåÉåDJaá~äçÖ= îçå=táåÇçïë=ÖÉëÉíòí=ïÉêÇÉåK=a~ë= cÉäÇ= D_ÉëÅÜêÉáÄìåÖD= ÉåíëéêáÅÜí= ÇÉê=léíáçå=R=
DåÉìÉ=qáíÉäòÉáäÉD=ÇÉê=áåíÉêåÉå=sÉêëáçåK=

aáÉ=`ÜÉÅâÄçñ=De∏ÜÉå=âçêêáÖáÉêÉåD=ÉåíëéêáÅÜí=ÇÉê=léíáçå=U=ÇÉê=áåíÉêåÉå=sÉêëáçå=ìåÇ=Ü~í=ÉáåÉå=báåÑäìëë=~ìÑ=Ç~ë=
cçêã~í= ÇÉë= oÉëìäí~íÑáäÉë= EAAmh= çÇÉê= AAmbFK= ^äë= òìë®íòäáÅÜÉ= léíáçåI= ïÉäÅÜÉ= áå= ÇÉê= áåíÉêåÉå= sÉêëáçå= åáÅÜí=
áãéäÉãÉåíáÉêí=áëíI=â~åå=ÇáÉ=^åò~Üä=wÉáäÉå=éêç=pÉáíÉ=ÖÉï®Üäí=ïÉêÇÉå=ìã=Ç~ë=mêçíçâçääÑáäÉ=òì=Ñçêã~íáÉêÉåK=

k~ÅÜÇÉã= ~ääÉ= léíáçåÉå= ÖÉëÉíòí= ïìêÇÉåI= â~åå= ÇáÉ= _ÉêÉÅÜåìåÖ= ãáí= ÇÉã= håçéÑ= D_ÉêÉÅÜåìåÖ= ëí~êíÉåD=
ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=k~ÅÜ=ÉêÑçäÖêÉáÅÜÉê=_ÉêÉÅÜåìåÖ=ÉêÑçäÖí=ÇÉê=eáåïÉáëI=Ç~ëë=ÇáÉ=_ÉêÉÅÜåìåÖ=ÄÉÉåÇÉí=áëí=
ìåÇ=ÇáÉ=^åò~Üä=ÇÉê=ÄÉêÉÅÜåÉíÉå=mìåâíÉ=ïáêÇ=~åÖÉòÉáÖíK=

aáÉ= jÉåìéìåâíÉ= ÇÉë= mêçÖê~ããë= ëáåÇ= ëÉÜê= ÉáåÑ~ÅÜK= páÉ= ÇáÉåÉå= åìê= òìã= sÉêä~ëëÉå= ÇÉë= mêçÖê~ããëI= òìê=
^ìëï~Üä=ÇÉê=péê~ÅÜÉ=ìåÇ=òìã=^ìÑêìÑ=ÇÉê=eáäÑÉêçìíáåÉåK=

wì=àÉÇÉê=léíáçå=ìåÇ=òì=àÉÇÉã=jÉåìéìåâí=áëí=ÉáåÉ=låäáåÉJeáäÑÉ=îÉêÑΩÖÄ~êI=ïÉäÅÜÉI=àÉ=å~ÅÜ=^êí=ÇÉë=^ìÑêìÑë=ÇÉê=
eáäÑÉI=ãÉÜê=çÇÉê=ïÉåáÖÉê=ÇÉí~áääáÉêí=~ìëÑ®ääíW=

NK= hìêòáåÑçêã~íáçåW=^åÑ~ÜêÉå=ÇÉë=cÉäÇÉë=ãáí=ÇÉê=j~ìë=ìåÇ=ÉáåáÖÉ=pÉâìåÇÉå=ï~êíÉå=

OK= sÉêïÉåÇÉå=ÇÉë=?\?JpóãÄçäë=~ìë=ÇÉê=qáíÉääÉáëíÉ=ÇÉë=cÉåëíÉêë=ìåÇ=âäáÅâÉå=~ìÑ=ÇáÉ=léíáçå=EÉåíëéêáÅÜí=~ìÅÜ=
ÇÉã=aêΩÅâÉå=ÇÉê=q~ëíÉ=?cN?=ÄÉá=~ìëÖÉï®ÜäíÉê=léíáçåF=

PK= sçääëí®åÇáÖÉ=fåÑçêã~íáçå=ΩÄÉê=Ç~ë=mêçÖê~ããW=t~Üä=ÇÉë=jÉåΩéìåâíÉë=?eáäÑÉ?=

NPKP dblilqVU=
a~ë= mêçÖê~ãã= dblilqVU= ÄÉåìíòí= òìê= _ÉêÉÅÜåìåÖ= îçå= dÉçáÇìåÇìä~íáçåÉå= ìåÇ= içí~ÄïÉáÅÜìåÖÉå= áã=
dÉÖÉåë~íò=òì=`edblVUo=áå=ÉêëíÉê=iáåáÉ=âÉáåÉ=o~ëíÉêÇ~íÉå=ëçåÇÉêå=Éë=ïÉêÇÉå=ÇáÉ=ëíêÉåÖÉå=_ÉêÉÅÜåìåÖÉå=
~ìë= j~ëëÉåãçÇÉääÉåI= ÇÉê= qêÉåÇÑìåâíáçå= ìåÇ= ÇÉã= hçêêÉä~íÉåîÉâíçê= ÇìêÅÜÖÉÑΩÜêíK= aáÉëÉë= mêçÖê~ãã= áëí=
ÇÉãå~ÅÜ=Ç~ë=ÉáÖÉåíäáÅÜÉ=k~ÅÜÑçäÖÉéêçÇìâí=ÇÉê=mêçÖê~ããÉ=dblilq=ìåÇ=i^dK=aáÉëÉë=mêçÖê~ãã=áëí=òìêòÉáí=
åìê= ëïáëëíçéçJáåíÉêå= îÉêÑΩÖÄ~ê= ìåÇ= áëí= ìåíÉê= táåÇçïë= EbáåÖ~ÄÉ~ìÑÑçêÇÉêìåÖFI= ^fu= ìåÇ= iáåìñ= ä~ìÑÑ®ÜáÖK=



=

= =
=

pÉáíÉ=RQ= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

båíëí~åÇÉå= áëí= Ç~ë= mêçÖê~ãã= Ü~ìéíë®ÅÜäáÅÜ= ~ìë= ÇÉã= mêçÖê~ãã= nr^tfoh= EëáÉÜÉ= h~éáíÉäNPKQF= òìê=
_ÉêÉÅÜåìåÖ= îçå= j~ëëÉåÉáåÑäΩëëÉå= ~ÄÉê= ~ìÅÜ= ~ìë= qÉáäÉå= ÇÉê= mêçÖê~ããÉ= efq`li= ìåÇ= qobkaK= _Éá=
dblilqVU= ëáåÇ= àÉÇçÅÜ= ÇáÉ= ãÉáëíÉå= léíáçåÉå= ÇÉ~âíáîáÉêíI= ëç= Ç~ëë= åìê= ÇáÉ= ÑΩê= ÇáÉ= ãÉáëíÉå= _ÉåìíòÉê=
ÄÉå∏íáÖíÉå=léíáçåÉå=ëáÅÜíÄ~ê=ëáåÇK=aáÉ=ïÉåáÖÉê=ÄÉåìíòíÉå=çÇÉê= ÑΩê=ÉáåÉå=båÇÄÉåìíòÉê=åáÅÜí=îçêÖÉëÉÜÉåÉå=
léíáçåÉå= ãΩëëÉå= ÇáêÉâí= áã= léíáçåÉåÑáäÉ= ãáí= ÉáåÉã= qÉñíÉÇáíçê= ÖÉëÉíòí= ïÉêÇÉåK= a~ë= mêçÖê~ãã= ïáêÇ= ãáí=
'geolot98'= EÖê~ÑáëÅÜÉ=jçíáîJsÉêëáçåF= çÇÉê= 'geolot98 -m'= EíÉñíÄ~ëáÉêíÉ= ^p`ffJsÉêëáçåF= ~ìÑêìÑÄ~êK= ^äë=
^äíÉêå~íáîÉ=â~åå=~ìÅÜ='geolot98 -f Steuerfile'=îÉêïÉåÇÉí=ïÉêÇÉå=ìã=áã=_~íÅÜãçÇÉ=çÜåÉ=ïÉáíÉêÉ=
fåíÉê~âíáçå=ÇÉë=_ÉåìíòÉêë=òì=~êÄÉáíÉåK=k~ÅÜ=ÇÉã=pí~êí=ÇÉë=mêçÖê~ããë=ÉêëÅÜÉáåí=ÑçäÖÉåÇÉê=pí~êíÄáäÇëÅÜáêã=
ïç= ÇÉê= äçâ~äÉ= k~ãÉ= ÇÉë= léíáçåÉåÑáäÉë= EçÜåÉ= bñíÉåëáçåF= ÖÉï®Üäí= ïÉêÇÉå= â~ååK= c~ääë= ÇáÉ= báåÖ~ÄÉ= äÉÉê=
ÖÉä~ëëÉå=ïáêÇI=ëç=ïáêÇ=dblilqVUKlmq=ÖÉëÉíòíK=
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=

k~ÅÜ= ÇêΩÅâÉå= ÇÉê= oÉíìêåJq~ëíÉ= ÉêëÅÜÉáåí= Ç~ë= e~ìéíãÉåì= îçå= dblilqVUI= ïç= ~ääÉ= léíáçåÉå= ÖÉëÉíòí=
ïÉêÇÉå=â∏ååÉå=

                          GEOLOT98 Version 99.02-AIX 
H a u p t - M e n u e                                            29/10/02 17:19 
------------------------------------------------------------------------------- 
   < 1 >    Name Input-Koordinaten-File :                                       
   < 2 >    Name Protokoll-File         : geolot98.prn                          
   < 3 >    Name Output Koord.-File     :                                       
   < 4 >    Output als Messfile (opt.)  :                                       
   < 5 >    neue Titel-Zeile (Out.-File):                                       
--- BERECHNUNG ---                                                              
   < 6 >    Berechnung Geoidundulation  : JA                                    
   < 7 >    Berechnung Lotabweichung    : JA                                    
   < 8 >    Korrektur der Höhen         : NEIN                                  
   < 9 >    Lotabweichung bzg. xx-Nord  : K                                     
   <10 >    Einheit Lotabweichung       : CC                                    
   <11 >    Bezugssystem                : CH                                    
   <12 >    Ausgangshorizont            : CH                                    
   <13 >    Art der Geoidberechnung     : GR                                    
------------------------------------------------------------------------------- 
 weitere Befehle : | < X > | < C > | < Q > | < ?[x] > |                         
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

aáÉëÉ= léíáçMåÉ= ëáåÇ= éê~âíáëÅÜ= áÇÉåíáëÅÜ= òì= ÇÉåàÉåáÖÉå= îçå= `edblVUo= ìåÇ= â∏ååÉå= áå= h~éáíÉä= NPKOKN=
ÉáåÖÉëÉÜÉå=ïÉêÇÉåK=kìê=ÇáÉ=léíáçå=YNP[=D^êí=ÇÉê=dÉçáÇÄÉêÉÅÜåìåÖD=áëí=ìåíÉêëÅÜáÉÇäáÅÜ=ìåÇ=ãìëë=ÜáÉê=åçÅÜ=
Éêâä®êí=ïÉêÇÉåK=

aáÉ=léíáçå=YNP[=D^êí=ÇÉê=dÉçáÇÄÉêÉÅÜåìåÖD=êÉÖÉäí=ÇáÉ=^êí=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë=dÉçáÇÉëK=c~ääë=ëáÉ=~ìÑ=DdoD=
EaÉÑ~ìäíF=ÖÉëÉíòí=ïáêÇI=ëç=ïáêÇ=Ç~ë=dÉçáÇ=~ìë=ÇÉã=NJâãJdáííÉê=áåíÉêéçäáÉêíI=Ñ~ääë=ëáÉ=~ìÑ=DdjD=ÖÉëÉíòí=ïáêÇI=ëç=
ïáêÇ=Ç~ë=dÉçáÇ=ëíêÉåÖ=~ìë=j~ëëÉå=ÖÉêÉÅÜåÉíK=aáÉ=ÄÉêÉÅÜåÉíÉå=råíÉêëÅÜáÉÇÉ=ëáåÇ=ëÉÜê=ÖÉêáåÖ=EâäÉáåÉê=~äë=N=
ããFK=aáÉ=t~Üä=ÇáÉëÉê=léíáçå=Ü~í=~ÄÉê=ÉáåÉå=ÖêçëëÉå=báåÑäìëë=~ìÑ=ÇáÉ=oÉÅÜÉåÖÉëÅÜïáåÇáÖâÉáíK=fåëÄÉëçåÇÉêÉ=
ïÉåå= ÖäÉáÅÜòÉáíáÖ= dÉçáÇìåÇìä~íáçåÉå= ìåÇ= içí~ÄïÉáÅÜìåÖÉå= ÄÉêÉÅÜåÉí= ïÉêÇÉå= ëçääÉåI= Ç~ìÉêí= ÉáåÉ=



=

= =
=

pÉáíÉ=RR= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

_ÉêÉÅÜåìåÖ=êÉä~íáî=ä~åÖÉ=Ç~=ÇáÉ=báåÑäΩëëÉ=ÇÉê=j~ëëÉåãçÇÉääÉ=òïÉáã~ä=EÉáåã~ä=~ìÑ=e∏ÜÉ=ÇÉê=qçéçÖê~ÑáÉ=ìåÇ=
Éáåã~ä=~ìÑ=jÉÉêÉëÜ∏ÜÉF=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ãΩëëÉåK=bë= áëí=ÇÉëÜ~äÄ=ëáååîçää=Ç~ë=dÉçáÇ=~ìë=ÇÉã=o~ëíÉê=òì=
ÄÉëíáããÉåK=

aáÉ= ïÉáíÉêÉå= ã∏ÖäáÅÜÉå= báåÖ~ÄÉå= ÇÉê= léíáçå= YNP[= Éêã∏ÖäáÅÜÉå= ÇáÉ= _ÉêÉÅÜåìåÖ= ÇÉë= nì~ëáÖÉçáÇÉë= ~ìë=
j~ëëÉå= EnjF= çÇÉê= ~ìë= ÉáåÉã=dáííÉê= EnoFK= c~ääë= Éáå= nì~ëáÖÉçáÇ= ÄÉå∏íáÖí= ïáêÇI= ëç= áëí= ÜáÉê= ÇáÉ= léíáçå= nj=
îçêòìòáÉÜÉåI=Ç~=ÇáÉ= fåíÉêéçäáÉêÄ~êâÉáí=ÇÉìíäáÅÜ=ëÅÜäÉÅÜíÉê= áëí=~äë=ÇáÉàÉåáÖÉ=ÇÉë=dÉçáÇëK=aÉê=báåï~åÇ=ïÉÖÉå=
ÇÉê= oÉÅÜÉåòÉáí= ÄÉá= ÖäÉáÅÜòÉáíáÖÉê= _ÉêÉÅÜåìåÖ= îçå= içí~ÄïÉáÅÜìåÖÉå= Öáäí= ÜáÉê= ΩÄêáÖÉåë= åáÅÜíI= Ç~= ÇáÉ=
j~ëëÉåÉáåÑäΩëëÉ=áå=ÄÉáÇÉå=c®ääÉå=~ìÑ=e∏ÜÉ=ÇÉê=qçéçÖê~ÑáÉ=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ãΩëëÉåK=a~ë=nì~ëáÖÉçáÇ=ïáêÇ=
~äëç=éê~âíáëÅÜ=çÜåÉ=òìë®íòäáÅÜÉå=wÉáí~ìÑï~åÇ=ÖÉêÉÅÜåÉíK=

aáÉ= lìíéìíJ= ìåÇ= oÉëìäí~íÑáäÉë= îçå=dblilqVU= ëáåÇ= ~Äëçäìí= áÇÉåíáëÅÜ= òì= ÇÉåàÉåáÖÉå= îçå= `edblVUo= ìåÇ=
ãΩëëÉå=ÇÉëÜ~äÄ=ÜáÉê=åáÅÜí=åçÅÜ=Éáåã~ä=Éêâä®êí=ïÉêÇÉåK=

NPKQ nr^tfoh=
NPKQKN §ÄÉêëáÅÜí=
a~ë= mêçÖê~ãã= nr^tfoh= Enì~ÇÉêïáêâìåÖÉåF= ï~ê= Ç~ë= ìêëéêΩåÖäáÅÜÉ= mêçÖê~ãã= òìê= _ÉêÉÅÜåìåÖ= ÇÉê=
báåÑäΩëëÉ=îçå=j~ëëÉåK=bë=áëí=~ÄÉê=áã=i~ìÑ=ÇÉê=wÉáí= áããÉê=ïÉáíÉê=~ìëÖÉÄ~ìí=ïçêÇÉåI=ëç=Ç~ëë=Éë=ÜÉìíÉ=ÉáåÉ=
sáÉäò~Üä= îçå= ïÉáíÉêÉå= ^ìÑÖ~ÄÉå= ÉêÑΩääíK= báÖÉåíäáÅÜ= ëáåÇ= ÇáÉ= léíáçåÉå= îçå= nr^tfoh= Ñ~ëí= áÇÉåíáëÅÜ= ãáí=
ÇÉåàÉåáÖÉå=îçå=dblilqVUK=^ääÉêÇáåÖë=ëáåÇ=áå=dblilqVU=ÇáÉ=ãÉáëíÉå=léíáçåÉå=ÑΩê=ÇÉå=_ÉåìíòÉê=îÉêëíÉÅâíI=
ï®ÜêÉåÇ=ÇÉê=_ÉåìíòÉê=îçå=nr^tfoh=ÇáÉ=îçääÉ=hçåíêçääÉ=ΩÄÉê=~ääÉ=aÉí~áäë=Ü~íK=aáÉë=ã~ÅÜí=ÇÉëëÉå=_ÉåìíòìåÖ=
ÑΩê=ÉáåÉå=ìåÖÉΩÄíÉå=_ÉåìíòÉê=~ääÉêÇáåÖë=~ìÅÜ=êÉÅÜí=ëÅÜïáÉêáÖK=

k~ÅÜ= ÇÉã= pí~êíÄáäÇëÅÜáêã= îçå= nr^tfoh= ÉêëÅÜÉáåí= ÑçäÖÉåÇÉë= e~ìéíãÉåΩI= ïÉäÅÜÉë= ÇáÉ= Ü~ìéíë®ÅÜäáÅÜÉå=
^åïÉåÇìåÖÉå=ÇÉë=mêçÖê~ããë=ÄÉëÅÜêÉáÄíK=

                         QUAWIRK Version Februar 2002 
Hauptmenu                                                        29/10/02 17:41 
------------------------------------------------------------------------------- 
 
 
 
 
 
<1> Berechnung der Einflüsse von Modellmassen                                   
<2> Schwereinterpolation                                                        
<3> mittlere Schwere in der Lotlinie                                            
<4> Hoheninterpolation aus DHM25 und MH50                                       
                                                                                
<Q> Abbrechen                                                                   
 
 
 
 
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

bë=ëáåÇ=ÇáÉë=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉê=báåÑäΩëëÉ=îçå=jçÇÉääã~ëëÉåI=ÇáÉ= fåíÉêéçä~íáçå=îçå=lÄÉêÑä®ÅÜÉåëÅÜïÉêÉåI=
ÇáÉ= _ÉêÉÅÜåìåÖ= îçå= ãáííäÉêÉå= pÅÜïÉêÉå= Éåíä~åÖ= ÇÉê= içíäáåáÉ= ìåÇ= ÉáåÉ= e∏ÜÉåáåíÉêéçä~íáçå= ~ìë= ÇÉã=
e∏ÜÉåãçÇÉääK=

_Éá=t~Üä=ÇÉê=léíáçå=YN[=ÉêëÅÜÉáåí= ÑçäÖÉåÇÉê=_áäÇëÅÜáêã=ãáí=ÇÉå=~ääÖÉãÉáåÉå=léíáçåÉå=ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=
ÇÉë=báåÑäìëëÉë=îçå=j~ëëÉåãçÇÉääÉåK=a~å~ÅÜ=ïÉêÇÉå=ÇáÉàÉåáÖÉå=léíáçåÉå=Éêâä®êíI=ïÉäÅÜÉ=åáÅÜí=ÇÉåàÉåáÖÉå=
îçå=dblilqVU=ÉåíëéêÉÅÜÉå=çÇÉê=ÉáåÉ=òìë®íòäáÅÜÉ=bêâä®êìåÖ=ÄÉå∏íáÖÉåK=



=

= =
=

pÉáíÉ=RS= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NPKQKO _ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=îçå=jçÇÉääã~ëëÉå=

                         QUAWIRK Version Februar 2002 
Massenberechnung                                                 29/10/02 17:48 
------------------------------------------------------------------------------- 
<1> Wahl der Massenmodelle....                                                  
                                                                                
<2> Berechnung auf regelmaessigem Gitter: NEIN                                  
<3> Koordinatenfile (wenn nicht Gitter) : infile.pk                             
<4> Resultatfile                        : stuetz.res                            
<5> Protokollfile                       : quawirk.prn                           
<6> Titel der Berechnung                : Testberechnung                        
                                                                                
<7> Berechnung auf fester Hoehe ?       : NEIN                                  
<8> feste Hoehe fuer Berechnung         : 0                                     
<9> Erdkruemmung beruecksichtigen ?     : JA                                    
                                                                                
<N> Menu der Steuergroessen                                                     
                                                                                
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

YN[=t~Üä=ÇÉê=j~ëëÉåãçÇÉääÉ=

aáÉëÉ=léíáçå=ëéêáåÖí=áå=Éáå=råíÉêãÉåΩI=ïç=ÖÉï®Üäí=ïÉêÇÉå=â~ååI=ïÉäÅÜÉ=jçÇÉääÉ=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ëçääÉåK=

YO[=_ÉêÉÅÜåìåÖ=~ìÑ=êÉÖÉäã®ëëáÖÉã=dáííÉê=

aáÉ=táêâìåÖÉå=ÇÉê=j~ëëÉåãçÇÉääÉ=â∏ååÉå=~äíÉêå~íáî= áå= ÉáåÉã= êÉÖÉäã®ëëáÖÉå=dáííÉê=çÇÉê=~ìÑ=ÇÉå=mìåâíÉå=
ÉáåÉë= fåéìíJhççêÇáå~íÉåÑáäÉë= Ecçêã~í= AAmh= çÇÉê= AAmbF= ÄÉêÉÅÜåÉí= ïÉêÇÉåK= aáÉë= ïáêÇ= ãáí= ÇáÉëÉê= léíáçå=
ÖÉëíÉìÉêíK=

YT[=_ÉêÉÅÜåìåÖ=~ìÑ=ÑÉëíÉê=e∏ÜÉ=

aáÉ= báåÑäΩëëÉ= â∏ååÉå= ÉåíïÉÇÉê= ~ìÑ= ÇÉê= áã= fåéìíÑáäÉ= ~åÖÉÖÉÄÉåÉå=e∏ÜÉ= ÄÉêÉÅÜåÉí= ïÉêÇÉå= çÇÉê= ~ìÑ= ÉáåÉê=
ÑÉëíÉå=áå=léíáçå=U=òì=ï®ÜäÉåÇÉå=e∏ÜÉK=c~ääë=ÇáÉ=táêâìåÖÉå=~ìÑ=ÉáåÉã=ÑÉëíÉå=dáííÉê=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ëçääÉå=
~ÄÉê=åáÅÜí=~ìÑ=ÉáåÉê=ÑÉëíÉå=e∏ÜÉI=ëç=ïÉêÇÉå=ÇáÉ=e∏ÜÉå=òìå®ÅÜëí=~ìë=ÇÉã=ÇáÖáí~äÉå=e∏ÜÉåãçÇÉää=áåíÉêéçäáÉêíK=

YV[=bêÇâêΩããìåÖ=ÄÉêΩÅâëáÅÜíáÖÉå=

jáí=ÇáÉëÉê=léíáçå=ïáêÇ=ÇÉê=báåÑäìëë=ÇÉê=bêÇâêΩããìåÖ=ÄÉá=ÇÉå=_ÉêÉÅÜåìåÖÉå=ÄÉêΩÅâëáÅÜíáÖíK=aáÉëÉ=léíáçå=
ëçääíÉ=ÉáÖÉåíäáÅÜ=áããÉê=~ìÑ=Dg^D=ÖÉëÉíòí=ÄäÉáÄÉåK=kìê=ÑΩê=péÉòá~äÑ®ääÉ=ëçääíÉ=ëáÉ=îÉê®åÇÉêí=ïÉêÇÉåK=

Yk[=jÉåΩ=ÇÉê=píÉìÉêÖê∏ëëÉå=

jáí= ÇáÉëÉã= _ÉÑÉÜä= ïáêÇ= áå= Ç~ë= å~ÅÜÑçäÖÉåÇ= Ç~êÖÉëíÉääíÉ= råíÉêãÉåΩ= ÇÉê= píÉìÉêÖê∏ëëÉå= îçå= nwr^tfoh=
îÉêòïÉáÖíK=

                         QUAWIRK Version Februar 2002 
einige Steuerungparameter                                        29/10/02 18:00 
------------------------------------------------------------------------------- 
 
<1> Minimaler y-Wert des Gitters        : 480000                                
<2> Maximaler x-Wert des Gitters        : 300000                                
<3> Maschenweite des Gitters            : 5000                                  
<4> Anzahl Gitterpunkte in West-Ost     : 73                                    
<5> Anzahl Gitterpunkte in Nord-Sued    : 49                                    
                                                                                
<6> Grenzabstand Quaderformel           :  30000                                
<7> Grenzabstand Linienformel           :  60000                                
<8> Grenzabstand Punktformel            :  999000                               
                                                                                
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
<N> Wahl der Modelle                                                            
<U> Zurueck zum Hauptmenu                                                       
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 



=

= =
=

pÉáíÉ=RT= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

aáÉëÉë= jÉåΩ= ëíÉìÉêí= ÉáåÉêëÉáíë= ÇáÉ= _ÉêÉÅÜåìåÖ= áå= ÉáåÉã= dáííÉê= EléíáçåÉå= N= J= RF= ìåÇ= ~åÇÉêÉêëÉáíë= ÇáÉ=
dÉå~ìáÖâÉáí=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=~ääÉê=j~ëëÉåãçÇÉääÉ=~ìëëÉê=ÇÉê=qçéçÖê~ÑáÉK=få=ÇÉå=léíáçåÉå=S=J=
U=ïáêÇ=ÑÉëíÖÉäÉÖíI=Äáë=òì=ïÉäÅÜÉå=dêÉåò~Äëí®åÇÉå=ãáí=ÇÉê=ÖÉå~ìÉå=nì~ÇÉêÑçêãÉäI=ÇÉê=iáåáÉåÑçêãÉä=çÇÉê=ÇÉê=
mìåâíÑçêãÉä=ÖÉêÉÅÜåÉí=ïáêÇK= fåëÄÉëçåÇÉêÉ=~ìÑ=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=báåÑäìëëÉë=îçå=jçÜçI=mçJpÉÇáãÉåíÉåI=
t~ëëÉêã~ëëÉå=ÇÉê=pÉÉå=ìåÇ=jçä~ëëÉÄÉÅâÉå=ÇÉë=jáííÉää~åÇÉë=ëáåÇ=ÇáÉëÉ=dê∏ëëÉå=îçå=_ÉÇÉìíìåÖ= ÑΩê=ÇáÉ=
dÉå~ìáÖâÉáí=~ÄÉê=~ìÅÜ=ÑΩê=ÇáÉ=oÉÅÜÉåòÉáíK=

jáí=ÇÉã=jÉåΩéìåâí=Yk[=ëéêáåÖí=ã~å=áåë=råíÉêãÉåΩ=ÑΩê=ÇáÉ=t~Üä=ÇÉê=òì=ÄÉêÉÅÜåÉåÇÉå=jçÇÉääÉW=

<1> Normalfeld rechnen                  : JA                                    
<2> Topowirkungen berechnen             : JA                                    
<3> Mohodiskuntinuitaet berechnen       : JA                                    
<4> Po-Sedimente berechnen              : JA                                    
<5> Ivreakoerper berechnen              : JA                                    
<6> Wassermassen der Seen berechnen     : JA                                    
<7> Sedimente berechnen                 : JA                                    
<8> Gletscher berechnen                 : JA                                    
<9> Molasse berechnen                   : NEIN                                  
<0> Oberfläche der Po-Sedimente         : JA                                    
<A> Oberfläche des Ivreakörpers         : JA                                    
<B> zusaetzliches Spezialmodell         : NEIN                                  
<C> Spezialfile fuer Berechnung         : /gpsdata2/massmod/ivrea/ivrea.v89     
                                                                                
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

få=ÇÉå=léíáçåÉå=N=J=^=â~åå=ãáí=g^Lkbfk=ÖÉï®Üäí=ïÉêÇÉåI=ïÉäÅÜÉ=j~ëëÉåãçÇÉääÉ=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ëçääÉåK=
få=ÇÉê=a~êëíÉääìåÖ=çÄÉå= ëáåÇ=ÇáÉ=léíáçåÉå= ëç=ÖÉï®ÜäíI=ïáÉ= ëáÉ= ÑΩê= ÇáÉ=pÅÜäìëëÄÉêÉÅÜåìåÖ= îçå=`edblVU=
ÖÉëÉíòí= ïìêÇÉåK= aáÉ= léíáçå= Y_[= Éêä~ìÄí= ÇáÉ= _ÉêÉÅÜåìåÖ= ÉáåÉë= ÄÉäáÉÄáÖÉå=j~ëëÉåãçÇÉääëI= ïÉäÅÜÉë= åáÅÜí=
ÉáÖÉåíäáÅÜÉê=_Éëí~åÇíÉáä=ÇÉê=pçÑíï~êÉ=áëíK=a~ë=Ç~òìÖÉÜ∏êáÖÉ=cáäÉ=ïáêÇ=áå=léíáçå=Y`[=~åÖÉÖÉÄÉåK=

jáí= Yk[= ïáêÇ= áåë= å®ÅÜëíÉ= råíÉêãÉåΩ= ÖÉëéêìåÖÉåI= ïç= ~åÖÉÖÉÄÉå= ïáêÇI= ïç= ëáÅÜ= ÇáÉ= cáäÉë= ÇÉë=
dÉä®åÇÉãçÇÉääë=ÄÉÑáåÇÉåK=

                         QUAWIRK Version Februar 2002 
Topofilenamen                                                    30/10/02  8:34 
------------------------------------------------------------------------------- 
<1> Pfad von MH500                      : /gpsdata2/massmod/mh500/              
<2> Name von MH500                      : mh500aktuell.dat                      
<3> Pfad von MH10                       : /gpsdata2/massmod/mh10/               
<4> Name von MH10                       : mh10aktuell.dat                       
                                                                                
<5> Pfad von MH50                       : /gpsdata2/massmod/mh50/bin/           
<6> Praefix der MH50-Files              : mm                                    
<7> Suffix der MH50-Files               : .50b                                  
                                                                                
<8> Pfad zu den DHM25-Modellen(binaer)  : /gpsdata2/massmod/dhm25/bin/          
<9> Prefix der DHM25-Modelle            : bl                                    
<0> Suffix der DHM25-Modelle            : .25b                                  
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
<U> Zurueck zum Hauptmenu                                                       
<N> Menu der Grenzabstaende                                                     
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

aáÉ= mê®ÑáñÉ= ìåÇ= pìÑÑáñÉ= ÖÉÄÉå= Ç~ÄÉá= ~åI= ïáÉ= ÇáÉ= k~ãÉå= ÇÉê= e∏ÜÉåãçÇÉääÉ= òìë~ããÉåÖÉëÉíòí= ïÉêÇÉåI=
ïÉäÅÜÉ=h~êíÉåÄä~ííïÉáëÉ=~ÄÖÉëéÉáÅÜÉêí= ëáåÇ= EaejOR=ìåÇ=jeRMFK= få=çÄáÖÉã=_ÉáëéáÉä= áëí= òìã=_ÉáëéáÉä=Ç~ë=
Äáå®êÉ= aejOR= ÇÉë= _ä~ííÉë= NOMM= áã= aáêÉÅíçêó= LÖéëÇ~í~OLã~ëëãçÇLÇÜãORLÄáå= ìåíÉê= ÇÉã= k~ãÉå=
ÄäNOMMKORÄ=òì=ÑáåÇÉåK=

jáí= Yk[= ïáêÇ= Ç~ë= jÉåΩ= òìê= aÉÑáåáíáçå= ÇÉê= dêÉåò~Äëí®åÇÉ= òìê= _ÉêÉÅÜåìåÖ= ÇÉë= báåÑäìëëÉë= ÇÉë=
qçéçÖê~ÑáÉãçÇÉääë=~ìÑÖÉêìÑÉåI=ïáÉ=ëáÉ=áå=h~éáíÉä=TKPKN=Éêâä®êí=ëáåÇK=



=

= =
=

pÉáíÉ=RU= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

                         QUAWIRK Version Februar 2002 
Grenzabstaende Topoberechnung                                    30/10/02  8:43 
------------------------------------------------------------------------------- 
<B> Grenzabstand  DHM25                 : 100                                   
<1> Grenzabstand  MH50                  : 1250                                  
<2> Grenzabstand  MH500                 : 50000                                 
<3> Grenzabstand Quaderformel  MH50     : 300                                   
<4> Grenzabstand Linienformel  MH50     : 1250                                  
<5> Grenzabstand Punktformel   MH50     : 999999                                
<6> Grenzabstand Quaderformel  MH500    : 5000                                  
<7> Grenzabstand Linienformel  MH500    : 20000                                 
<8> Grenzabstand Punktformel   MH500    : 999999                                
<9> Grenzabstand Quaderformel  MH10     : 60000                                 
<0> Grenzabstand Linienformel  MH10     : 60000                                 
<A> Grenzabstand Punktformel   MH10     : 999999                                
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
<U> Zurueck zum Hauptmenu                                                       
<N> Menu der Steuerparameter                                                    
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

aáÉë=ëáåÇ=~ääÉ=jÉåΩë=ÇÉë=e~ìéííÉáäÉë=îçå=nr^tfohI=ïÉäÅÜÉë=Ç~å~ÅÜ=ãáí=Yu[=ÖÉëí~êíÉí=ïÉêÇÉå=â~ååK=

NPKQKP fåíÉêéçä~íáçå=îçå=pÅÜïÉêÉå=
kÉÄÉå= ÇÉê= _ÉêÉÅÜåìåÖ= îçå= báåÑäΩëëÉå= îçå=j~ëëÉåãçÇÉääÉå= ÖáÄí= Éë= åçÅÜ= ïÉáíÉêÉ= ^ìÑÖ~ÄÉåI= ïÉäÅÜÉ=ãáí=
nr^tfoh= ÇìêÅÜÖÉÑΩÜêí= ïÉêÇÉå= â∏ååÉåK= pç= ïáêÇ= ÇìêÅÜ= ÇáÉ= t~Üä= îçå= léíáçå= YO[= áã= e~ìéíãÉåΩ= ÉáåÉ=
fåíÉêéçä~íáçå=îçå=pÅÜïÉêÉïÉêíÉå=Éêã∏ÖäáÅÜíK=a~ë=òìÖÉÜ∏êáÖÉ=jÉåΩ=ëáÉÜí=ÑçäÖÉåÇÉêã~ëëÉå=~ìëW=

                         QUAWIRK Version Februar 2002 
Schwereinterpolation                                             30/10/02  8:48 
------------------------------------------------------------------------------- 
<1> Berechnung auf regelmaessigem Gitter: NEIN                                  
<2> Koordinatenfile (wenn nicht Gitter) : infile.pk                             
<3> Masseneinflüsse in den Punkten      : stuetz.wob                            
<4> Resultatfile                        : stuetz.res                            
<5> Protokollfile                       : quawirk.prn                           
<6> Titel der Berechnung                : Testberechnung                        
<7> Berechnung auf fester Hoehe ?       : NEIN                                  
<8> feste Hoehe fuer Berechnung         : 0                                     
<9> Minimaler y-Wert des Gitters        : 480000                                
<0> Maximaler x-Wert des Gitters        : 300000                                
<A> Maschenweite des Gitters            : 5000                                  
<B> Anzahl Gitterpunkte in West-Ost     : 73                                    
<C> Anzahl Gitterpunkte in Nord-Sued    : 49                                    
<O> Optionen der Schwereinterpolation                                           
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

aáÉ=léíáçåÉå=N=J=NM=ÉåíëéêÉÅÜÉå=Ç~ÄÉá=Eãáí=^ìëå~ÜãÉ=ÇÉê=léíáçå=YP[F=ÉáåòÉäåÉå=léíáçåÉå=ÇÉë=qÉáäë=ÑΩê=ÇáÉ=
_ÉêÉÅÜåìåÖ=îçå=báåÑäΩëëÉå=îçå=jçÇÉääã~ëëÉåK=^äë=òìë®íòäáÅÜÉë=fåéìíÑáäÉ=ïáêÇ=áå=ÇáÉëÉê=_ÉêÉÅÜåìåÖ=åçÅÜ=áå=
ÇÉê=léíáçå=YP[=ÉáåÉ=a~íÉá=ãáí=ÇÉå=_ÉêÉÅÜåÉíÉå=j~ëëÉåÉáåÑäΩëëÉå=áå=ÇÉå=òì=ÄÉêÉÅÜåÉåÇÉå=mìåâíÉå=îÉêä~åÖíK=
aáÉëÉ= _ÉêÉÅÜåìåÖ= ãìëë= îçêÖ®åÖáÖ= òìê= pÅÜïÉêÉáåíÉêéçä~íáçå= EÉÄÉåÑ~ääë= ãáí= ÇÉã= mêçÖê~ãã= nr^tfohF=
ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=

jáí=ÇÉê=léíáçå=Yl[=ïáêÇ=áå=Éáå=råíÉêãÉåΩ=ÖÉëéêìåÖÉåI=ïç=ÇáÉ=^êí=ÇÉê=pÅÜïÉêÉáåíÉêéçä~íáçå=åçÅÜ=ÖÉëíÉìÉêí=
ïÉêÇÉå=â~ååK=aáÉëÉ=léíáçåÉå=ÄÉå∏íáÖÉå=åçÅÜ=ÉáåÉ=bêâä®êìåÖK=



=

= =
=

pÉáíÉ=RV= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

                         QUAWIRK Version Februar 2002 
Optionen der Schwereinterpolation                                30/10/02  8:55 
------------------------------------------------------------------------------- 
 
 
<1> Ausdrucken der Matrizen ? (j/N)     : NEIN                                  
<2> Koordinaten der Stützpunkte         : /gpsdata2/schweren/schweren.res       
<4> Kovarianzmodell                     : GAUSS                                 
<5> Spezialfall Kollokation             : NORMAL                                
<6> charakteristische Distanz           :                                       
<7> Suchradius für Interpolation        : 10000                                 
<8> Anzahl verw. Punkte für Interpolat. : 20                                    
<9> Varianz des Signals                 : 0.4                                   
<0> generelle Stützpunktgenauigkeit mgal: 0.04                                  
                                                                                
<U> Zurück                                                                      
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=
YN[=^ìëÇêìÅâ=ÇÉê=j~íêáòÉå=

eáÉê=â~åå=ÖÉï®Üäí=ïÉêÇÉåI=çÄ=ÑΩê=àÉÇÉ=_ÉêÉÅÜåìåÖ=ÇáÉ=ÉáåòÉäåÉå=j~íêáòÉå=~ìëÖÉÇêìÅâí=ïÉêÇÉå=ëçääÉåK=c~ääë=
ÇáÉëÉ= léíáçå= ÉáåÖÉëÅÜ~äíÉí= ïáêÇI= ëç= ïáêÇ= ÇÉê= lìíéìí= ~ääÉêÇáåÖë= ëÉÜê= Öêçëë= ìåÇ= ëçääíÉ= ÇÉëÜ~äÄ= åìê= ÑΩê=
qÉëíòïÉÅâÉ=îÉêïÉåÇÉí=ïÉêÇÉåK=

YO[=hççêÇáå~íÉå=ÇÉê=píΩíòéìåâíÉ=

aáÉëÉë= fåéìíÑáäÉ= ÉåíÜ®äí= ÇáÉ= mìåâíÉ= ìåÇ= êÉÇìòáÉêíÉå= pÅÜïÉêÉÇ~íÉå= ~ìë= ïÉäÅÜÉå= ÇáÉ= pÅÜïÉêÉå= áåíÉêéçäáÉêí=
ïÉêÇÉå=ëçääÉåK=bë=â~åå=çéíáçå~ä=~ìÅÜ=ãáííäÉêÉ=cÉÜäÉê=ÑΩê=àÉÇÉ=ÉáåòÉäåÉ=jÉëëìåÖ=ÉåíÜ~äíÉåK=

YQ[=hçî~êá~åòãçÇÉää=

eáÉê= â~åå=ÇáÉ=^êí=ÇÉê=hçî~êá~åòÑìåâíáçå= ÑΩê=ÇáÉ=hçääçâ~íáçå=ÖÉï®Üäí=ïÉêÇÉåK=wìêòÉáí= ëáåÇ= ÑçäÖÉåÇÉ=jçÇÉääÉ=
áãéäÉãÉåíáÉêíW= d^rpp= Ed~ìëëDëÅÜÉ= däçÅâÉåâìêîÉFI= j^ohls= Ej~êâçî= jçÇÉää= PK= lêÇåìåÖFI= tfoqe= ENLêJ
jçÇÉää=å~ÅÜ=táêíÜFI=efoslkbk=ENLêOJjçÇÉää=å~ÅÜ=eáêîçåÉåFK=_Éá=ÉáåÉê=ÉáåáÖÉêã~ëëÉå=êÉ~äáëíáëÅÜÉå=t~Üä=ÇÉê=
ÅÜ~ê~âíÉêáëíáëÅÜÉå=aáëí~åò=Eléíáçå=YS[F=áëí=Ç~ë=hçî~êá~åòãçÇÉää=~ääÉêÇáåÖë=çÜåÉ=ÖêçëëÉ=_ÉÇÉìíìåÖK=

YR[=péÉòá~äÑ~ää=hçääçâ~íáçå=

eáÉê= â∏ååÉå= ÉáåáÖÉ= pçåÇÉêÑ®ääÉ= ÇÉê= hçääçâ~íáçå= ÖÉï®Üäí= ïÉêÇÉåK= Dkloj^iD= ÄÉÇÉìíÉíI= Ç~ëë= ëçïçÜä= ÉáåÉ=
cáäíÉêìåÖI= ÉáåÉ= m~ê~ãÉíÉêëÅÜ®íòìåÖ= ìåÇ= ÉáåÉ= hçääçâ~íáçå= ÇìêÅÜÖÉÑΩÜêí= ïÉêÇÉåK= jáí= D`kkZMD= â~åå= ÇáÉ=
cáäíÉêìåÖ=~ìëÖÉëÅÜ~äíÉí=ïÉêÇÉåI=ãáí=D`ppZMD=ÇáÉ=hçääçâ~íáçå=EfåíÉêéçä~íáçåF=ìåÇ=ãáí=D^ZMD=ÇáÉ=pÅÜ®íòìåÖ=ÇÉê=
m~ê~ãÉíÉê=ÉáåÉë=äáåÉ~êÉå=qêÉåÇëK=

YS[=`Ü~ê~âíÉêáëíáëÅÜÉ=aáëí~åò=

eáÉê=â~åå=ÇáÉ=ÅÜ~ê~âíÉêáëíáëÅÜÉ=aáëí~åò=Ee~äÄïÉêíëä®åÖÉF=ÑΩê=ÇáÉ=hçî~êá~åòÑìåâíáçå=ÉáåÖÉÖÉÄÉå=ïÉêÇÉåK=c~ääë=
ÇáÉëÉ=léíáçå=äÉÉê=ÄäÉáÄíI=ëç=ïáêÇ=ÇáÉ=ÅÜ~ê~âíÉêáëíáëÅÜÉ=aáëí~åò=~ìë=ÇÉå=píΩíòéìåâíÉå=ÖÉëÅÜ®íòíK=

YT[=pìÅÜê~Çáìë=ÑΩê=fåíÉêéçä~íáçå=

fååÉêÜ~äÄ=ÇáÉëÉë=^Äëí~åÇÉë=îçã=òì=ÄÉêÉÅÜåÉåÇÉå=mìåâí=ïÉêÇÉå=ÇáÉ=píΩíòéìåâíÉ=ÖÉëìÅÜíI=ïÉäÅÜÉ= ÑΩê=ÇáÉ=
fåíÉêéçä~íáçå=îÉêïÉåÇÉí=ïÉêÇÉå=ëçääÉåK=

YU[=^åò~Üä=ÇÉê=îÉêïÉåÇÉíÉå=mìåâíÉ=ÑΩê=ÇáÉ=fåíÉêéçä~íáçå=

aáÉ=ã~ñáã~äÉ=^åò~Üä=ÇÉê=píΩíòéìåâíÉI=ïÉäÅÜÉ=ÑΩê=ÇáÉ=fåíÉêéçä~íáçå=îÉêïÉåÇÉí=ïÉêÇÉå=ëçääK=

YV[=s~êá~åò=ÇÉë=páÖå~äë=

aáÉ= ÑΩê= ÇáÉ= hçääçâ~íáçå= òì= îÉêïÉåÇÉåÇÉ= s~êá~åò= ÇÉë= páÖå~äë= Eå~ÅÜ= ^ÄòìÖ= ÉáåÉë= äáåÉ~êÉå= qêÉåÇëFK= aáÉë=
ÉåíëéêáÅÜí=ìåÖÉÑ®Üê=ÇÉã=jáííÉäïÉêí=ÇÉê=îÉêÄäÉáÄÉåÇÉå=oÉëáÇì~äëÅÜïÉêÉåK=

YM[=dÉåÉêÉääÉ=píΩíòéìåâíÖÉå~ìáÖâÉáí=

aáÉëÉê=tÉêí=ÉåíëéêáÅÜí=ÇÉê=dÉå~ìáÖâÉáí=ÉáåÉë=ÉáåòÉäåÉå=píΩíòïÉêíÉë=ìåÇ= áëí= ÑΩê=ÇáÉ=cáäíÉêìåÖ=ïáÅÜíáÖK=aáÉëÉê=
tÉêí=Öáäí=ÑΩê=~ääÉ=jÉëëìåÖÉå=ÑΩê=ïÉäÅÜÉ=åáÅÜí=áã=píΩíòéìåâíÑáäÉ=ÉáåÉ=áåÇáîáÇìÉääÉ=dÉå~ìáÖâÉáí=~åÖÉÖÉÄÉå=ïáêÇK=



=

= =
=

pÉáíÉ=SM= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NPKQKQ jáííäÉêÉ=pÅÜïÉêÉå=Éåíä~åÖ=ÇÉê=içíäáåáÉ=

cΩê=ÇáÉ=ÇêáííÉ=^ìÑÖ~ÄÉ=îçå=nr^tfohI=ÇÉê=_ÉêÉÅÜåìåÖ=îçå=ãáííäÉêÉå=pÅÜïÉêÉå=Éåíä~åÖ=ÇÉê=içíäáåáÉ=ëíÉÜí=Ç~ë=
ÑçäÖÉåÇÉ=jÉåΩ=òìê=sÉêÑΩÖìåÖW=

                         QUAWIRK Version Februar 2002 
mittl. Schwere in Lotlinie                                       30/10/02  9:35 
------------------------------------------------------------------------------- 
 
 
<0> Art der Schwere (Orth,Norm,Dyn)     : O                                     
<1> Berechnung auf regelmaessigem Gitter: NEIN                                  
<2> Koordinatenfile (wenn nicht Gitter) : infile.pk                             
<3> Masseneinflüsse in den Punkten      : stuetz.wob                            
<4> Masseneinflüsse auf Höhe 0          : stuetz.wun                            
<5> File mit beob. oder prädiz. Schweren: stuetz.gra                            
<6> Resultatfile                        : stuetz.res                            
<7> Titel der Berechnung                : Testberechnung                        
<8> Berechnung auf fester Hoehe ?       : NEIN                                  
<9> feste Hoehe fuer Berechnung         : 0                                     
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
 
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

aáÉ=ïáÅÜíáÖëíÉ=léíáçå=áëí=Ç~ÄÉá=ÇáÉ=léíáçå=YM[=ïç=ÖÉï®Üäí=ïáêÇ=ïÉäÅÜÉ=^êí=îçå=ãáííäÉêÉê=pÅÜïÉêÉ=Éåíä~åÖ=ÇÉê=
içíäáåáÉ= ÄÉêÉÅÜåÉí= ïÉêÇÉå= ëçääK= bêã∏ÖäáÅÜí= ïÉêÇÉå= òìêòÉáí= ÇáÉ= ÑçäÖÉåÇÉå= j∏ÖäáÅÜâÉáíÉåW= DlDW= ãáííäÉêÉ=
pÅÜïÉêÉå= Éåíä~åÖ= ÇÉê= içíäáåáÉ= òìê= _ÉêÉÅÜåìåÖ= îçå= çêíÜçãÉíêáëÅÜÉå= e∏ÜÉåI= DkDW= ãáííäÉêÉ= kçêã~äëÅÜïÉêÉ=
Éåíä~åÖ= ÇÉê= içíäáåáÉI= DaDW=ãáííäÉêÉ=kçêã~äëÅÜïÉêÉ= ÑΩê= ÉáåÉ=_êÉáíÉ= îçå= QRø= ÑΩê= ÇáÉ=_ÉêÉÅÜåìåÖ=Çóå~ãáëÅÜÉê=
e∏ÜÉåI= DeDW= ÑΩê= ÇáÉ= _ÉêÉÅÜåìåÖ= îçå= ãáííäÉêÉå= pÅÜïÉêÉå= Éåíä~åÖ= ÇÉê= içíäáåáÉ= å~ÅÜ= ÇÉê= eÉäãÉêíDëÅÜÉå=
k®ÜÉêìåÖëÑçêãÉäI=DwDW=òìê=_ÉêÉÅÜåìåÖ=îçå=åçêã~äJçêíÜçãÉíêáëÅÜÉå=e∏ÜÉåI=D_DW=òìê=_ÉêÉÅÜåìåÖ=ÉáåÉê=êÉáåÉå=
_çìÖìÉêJmä~ííÉåïáêâìåÖK=

_Éá=ÇÉê=t~Üä=DeD=EeÉäãÉêíDëÅÜÉ=çêíÜçãÉíêáëÅÜÉ=e∏ÜÉåF=ãìëë=Ç~ë=cáäÉ=ãáí=ÇÉå=lÄÉêÑä®ÅÜÉåëÅÜïÉêÉå=Eléíáçå=
RF= îçêÜ~åÇÉå= ëÉáåI= ÄÉá= t~Üä= îçå= DlD= EçêíÜçãÉíêáëÅÜÉ= e∏ÜÉåF= òìë®íòäáÅÜ= åçÅÜ= ÇáÉ= cáäÉë= ãáí= ÇÉå=
j~ëëÉåïáêâìåÖÉå= ~å= ÇÉå= ^ìÑéìåâíÉå= Eléíáçå= PF= ìåÇ= ~ìÑ= jÉÉêÉëÜ∏ÜÉ= Eléíáçå= QFK= aáÉ= ΩÄêáÖÉå=
_ÉêÉÅÜåìåÖë~êíÉå=ÄÉå∏íáÖÉå=ÇáÉëÉ=òìë®íòäáÅÜÉå=fåéìíJcáäÉë=åáÅÜíK=

NPKQKR e∏ÜÉåáåíÉêéçä~íáçå=
aáÉëÉ= j∏ÖäáÅÜâÉáí= îçå= nr^tfoh= ëÉá= ÜáÉê= åìê= ~ã= o~åÇÉ= Éêï®Üåí= páÉ= ÇáÉåí= òìê= fåíÉêéçä~íáçå= îçå=
dÉä®åÇÉÜ∏ÜÉå= ~ìë= ÇÉã= aejORK= páÉ= ïáêÇ= ÄÉåìíòíI= Ñ~ääë= j~ëëÉåïáêâìåÖÉåI= lÄÉêÑä®ÅÜÉåëÅÜïÉêÉå= çÇÉê=
ãáííäÉêÉ=pÅÜïÉêÉå=Éåíä~åÖ=ÇÉê=içíäáåáÉ=~ìÑ=ÄÉäáÉÄáÖÉå=mìåâíÉå=ÄÉêÉÅÜåÉí=ïÉêÇÉå=ëçääÉå=ìã=òìãáåÇÉëí=ÉáåÉ=
k®ÜÉêìåÖëÜ∏ÜÉ=ÄÉåìíòÉå=òì=â∏ååÉåK=a~ë=òìÖÉÜ∏êáÖÉ=jÉåΩ=ëáÉÜí= ÑçäÖÉåÇÉêã~ëëÉå=~ìë=ìåÇ=ÄÉå∏íáÖí=ïçÜä=
âÉáåÉ=å®ÜÉêÉ=_ÉëÅÜêÉáÄìåÖK=

                         QUAWIRK Version Februar 2002 
Hoeheninterpolation aus DHM                                      30/10/02 10:09 
------------------------------------------------------------------------------- 
 
 
<1> Berechnung auf regelmaessigem Gitter: NEIN                                  
<2> Koordinatenfile (wenn nicht Gitter) : infile.pk                             
<4> Resultatfile                        : stuetz.res                            
<6> Titel der Berechnung                : Testberechnung                        
<9> Minimaler y-Wert des Gitters        : 480000                                
<0> Maximaler x-Wert des Gitters        : 300000                                
<A> Maschenweite des Gitters            : 5000                                  
<B> Anzahl Gitterpunkte in West-Ost     : 73                                    
<C> Anzahl Gitterpunkte in Nord-Sued    : 49                                    
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
 
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 



=

= =
=

pÉáíÉ=SN= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

NPKR efq`li=
a~ë= mêçÖê~ãã= efq`li= áëí= ÉáåÉ= tÉáíÉêÉåíïáÅâäìåÖ= ÇÉë= ìåíÉê= ÇÉã= ÖäÉáÅÜÉå= k~ãÉå= Éåíëí~åÇÉåÉå=
mêçÖê~ããë=îçå=_K=táêíÜK=bë=ÇáÉåí=áå=ÉêëíÉê=iáåáÉ=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë=hçêêÉä~íÉåîÉâíçêë=ÇÉê=hçääçâ~íáçå=ìåÇ=
ëçãáí= ÇÉë=`çJdÉçáÇë= ~ÄÉê= ~ìÅÜ= òìê=_ÉêÉÅÜåìåÖ= îçå=ãáííäÉêÉå= cÉÜäÉêå= ÇÉë=dÉçáÇë= ìåÇ=ÇÉê= îçääëí®åÇáÖÉå=
s~êá~åòJhçî~êá~åòã~íêáñK=k~ÅÜ=ÇÉã=pí~êí=ÇÉë=mêçÖê~ããë=ÉêëÅÜÉáåí=ÇÉê=ÑçäÖÉåÇÉ=_áäÇëÅÜáêãK=

                            HITCOL Version Juli 94 
INITIALIZE OPTIONS                                               30/10/02 10:16 
------------------------------------------------------------------------------- 
 
 
 
                                    HITCOL                                      
                                    ======                                      
                                                                                
                  (Harmonisch Interpoliertes sTörpotential mit COLlocation)     
                                                                                
                  Interpolation des Schwerefeldes mittels Kollokation           
                                                                                
                  Originalautor : Bruno Wirth                                   
                  Adaptiert von   U. Marti                                      
                                                                                
                  (c) 1994,  Bundesamt fuer Landestopographie                   
 
 
------------------------------------------------------------------------------- 
 Name des lokalen Optionen-Files (ohne Extension) ?  >        < 
------------------------------------------------------------------------------- 

=

a~å~ÅÜ=ïáêÇ=Ç~ë=e~ìéíãÉåΩ=~åÖÉòÉáÖíI=ïç=ÖÉï®Üäí=ïÉêÇÉå=â~ååI=çÄ=Éáå=åÉìÉê=hçêêÉä~íÉåîÉâíçê=ÄÉëíáããí=
ïÉêÇÉå=ëçääI=çÇÉê=ÉáåÉ=_ÉêÉÅÜåìåÖ=Emê®ÇáâíáçåF=ãáí=ÉáåÉã=ÄÉëíÉÜÉåÇÉå=cáäÉ=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉå=ëçääK=

                            HITCOL Version Juli 94 
Hauptmenu                                                        30/10/02 10:18 
------------------------------------------------------------------------------- 
 
 
 
 
 
 
<1> Berechnung eines neuen Korrelationsvektors                                  
<2> Schwerefeld interpolieren                                                   
                                                                                
<Q> Abbrechen                                                                   
 
 
 
 
 
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

sçå=fåíÉêÉëëÉ=áëí=ÜáÉê=åìê=ÇÉê=mìåâí=YN[I=Ç~=ÇáÉ=léíáçåÉå=îçå=mìåâí=YO[=ëÉäÄëíÉêâä®êÉåÇ=ëáåÇK=báåÉ=s~êá~åíÉ=
ÇÉë=OK=qÉáäë=áëí=å~íΩêäáÅÜ=~ìÅÜ=áã=mêçÖê~ãã=dblilqVU=ÉåíÜ~äíÉåK=

_Éá=t~Üä= ÇÉê=léíáçå= YN[= ÉêëÅÜÉáåí= ÇÉê= ÑçäÖÉåÇÉ=_áäÇëÅÜáêã= òìê=t~Üä= ÇÉê= ÉáåòÉäåÉå=léíáçåÉåI=ïÉäÅÜÉ= áã=
cçäÖÉåÇÉå=Éêâä®êí=ëáåÇW=



=

= =
=

pÉáíÉ=SO= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

                            HITCOL Version Juli 94 
neue Berechnung                                                  30/10/02 10:25 
------------------------------------------------------------------------------- 
<1> Wahl der Kovarianzfunktion          : EINS/R 
<2> Lotabweichungen benutzen            : JA                                    
<3> Geoidundulationen benutzen          : JA                                    
<4> Schwerewerte benutzen               : JA                                    
<5> File der Stuetzwerte                : KOLL.IN                               
<6> Outputfile                          : KOLL.OUT                              
<7> Resultatfile                        :                                       
<8> File der Kovarianzmatrix            : AMAT                                  
<9> File des Korrelationsvektors        : CORREL                                
<0> Maskenwert nicht beobachteter       : 999.0                                 
                                                                                
<N> Menu der Offsets und Noise                                                  
<M> Menu der Modell-Parameter                                                   
<R> Menu der Gitter-Parameter                                                   
<X> Ausfuehren                                                                  
<Q> Abbrechen                                                                   
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

YN[=t~Üä=ÇÉê=hçî~êá~åòÑìåâíáçå=

cçäÖÉåÇÉ= hçî~êá~åòãçÇÉääÉ= ëáåÇ= òìêòÉáí= áãéäÉãÉåíáÉêíW= bfkpLoW= NLêJjçÇÉää= å~ÅÜ= _K= táêíÜI= j^ohlsOaW=
òïÉáÇáãÉåëáçå~äÉë= j~êâçîJjçÇÉää= PK= lêÇåìåÖ= ìåÇ= j^ohlsPaW= ÇêÉáÇáãÉåëáçå~äÉë= j~êâçîJjçÇÉää= PK=
lêÇåìåÖK=

YO[=Äáë=YQ[=_ÉçÄ~ÅÜíìåÖÉå=ÄÉåìíòÉå=

eáÉê= â~åå= ÖÉï®Üäí= ïÉêÇÉåI= çÄ= ÇáÉ= áã= píΩíòéìåâíÑáäÉ= ÉåíÜ~äíÉåÉå= _ÉçÄ~ÅÜíìåÖÉå= ~ìÅÜ= í~íë®ÅÜäáÅÜ= òìê=
pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ=ÄÉåìíòí=ïÉêÇÉå=ëçääÉåK=a~ãáí= áëí=Éë=ã∏ÖäáÅÜI=~ìë=ÉáåÉã=ÉáåòáÖÉå=cáäÉ=ëçïçÜä=ÉáåÉ=
êÉáåJ~ëíêçÖÉçÇ®íáëÅÜÉI=ÉáåÉ=êÉáå=Öê~îáãÉíêáëÅÜÉI=ÉáåÉ=êÉáåÉ=dmpJkáîÉääÉãÉåíJi∏ëìåÖ=çÇÉê=ÉáåÉ=hçãÄáå~íáçå=
~ìë=ÉáåòÉäåÉå=jÉëëìåÖÉå=òì=ÄÉêÉÅÜåÉåK=

YR[=cáäÉ=ÇÉê=píΩíòïÉêíÉ=

aáÉë=áëí=Ç~ë=fåéìíÑáäÉI=~ìë=ïÉäÅÜÉå=ÇÉê=hçêêÉä~íÉåîÉâíçê=ÄÉëíáããí=ïÉêÇÉå=ëçääK=bë=ÉåíÜ®äí=ÇáÉ=hççêÇáå~íÉå=ÇÉê=
píΩíòéìåâíÉ= ìåÇ= ìã= ÇÉå= báåÑäìëë= îçå= j~ëëÉåãçÇÉääÉå= êÉÇìòáÉêíÉ= içí~ÄïÉáÅÜìåÖÉåI= pÅÜïÉêÉå= ìåÇ=
dÉçáÇìåÇìä~íáçåÉåK=wìë®íòäáÅÜ=â~åå=òì=àÉÇÉê=_ÉçÄ~ÅÜíìåÖ=åçÅÜ=Éáå=áåÇáîáÇìÉääÉê=ãáííäÉêÉê=cÉÜäÉê=~åÖÉÖÉÄÉå=
ïÉêÇÉå=çÇÉê=Éáå=cä~Ö=òìê=bäáãáå~íáçå=ÇÉê=_ÉçÄ~ÅÜíìåÖ=ÖÉëÉíòí=ïÉêÇÉåK=

YS[=lìíéìíÑáäÉ=

aáÉëÉë= cáäÉ= ÉåíÜ®äí= ~ääÉ= ÄÉêÉÅÜåÉíÉå= dê∏ëëÉå= ïáÉ= ÇÉå= hçêêÉä~íÉåîÉâíçêI= ÇáÉ= éê®ÇáòáÉêíÉå= tÉêíÉ= ~ìÑ= ÇÉå=
píΩíòéìåâíÉå= ìåÇ= çéíáçå~ä= ÇáÉ= ÄÉêÉÅÜåÉíÉå= tÉêíÉ= áå= ÉáåÉã= êÉÖÉäã®ëëáÖÉå= dáííÉêI= ÇáÉ= êÉä~íáîÉå= ãáííäÉêÉå=
cÉÜäÉê=ÖÉÖÉåΩÄÉê=ÉáåÉë=ÑÉëíÉå=mìåâíÉë=ìåÇ=ÇáÉ=îçääëí®åÇáÖÉ=s~êá~åòJhçî~êá~åòJj~íêáñ=ÇÉë=`çJdÉçáÇëK=

YT[=oÉëìäí~íÑáäÉ=

aáÉëÉë=cáäÉ=ÉåíÜ®äí=åìê=ÇáÉ=éê®ÇáòáÉêíÉå=_ÉçÄ~ÅÜíìåÖÉå=~ìÑ=ÇÉå=píΩíòéìåâíÉåK=

YU[=cáäÉ=ÇÉê=hçî~êá~åòã~íêáñ=

aáÉëÉ= a~íÉá= ÉåíÜ®äí= ÇáÉ= îçääëí®åÇáÖÉ= hçî~êá~åòã~íêáñ= ÇÉê= _ÉçÄ~ÅÜíìåÖÉå= ìåÇ= ïáêÇ= òìê= _ÉêÉÅÜåìåÖ= ÇÉê=
ãáííäÉêÉå= cÉÜäÉê= ÄÉå∏íáÖíK= aáÉëÉ= a~íÉá= áëí= ~ääÉêÇáåÖë= ãÉáëíÉåë= ëÉÜê= Öêçëë= ìåÇ= ëçääíÉ= å~ÅÜ= ÉêÑçäÖêÉáÅÜÉê=
_ÉêÉÅÜåìåÖ=ÖÉä∏ëÅÜí=ïÉêÇÉåK=

YV[=cáäÉ=ÇÉë=hçêêÉä~íáçåëîÉâíçêë=

aáÉëÉë=cáäÉ=ÉåíÜ®äí=ÇÉå=ÄÉêÉÅÜåÉíÉå=hçêêÉä~íÉåîÉâíçê=ìåÇ=â~åå=å~ÅÜ=^ÄëÅÜäìëë=ÇÉê=`çJdÉçáÇJ_ÉêÉÅÜåìåÖ=
òìê=mê®Çáâíáçå=~ìÑ=ÄÉäáÉÄáÖÉå=mìåâíÉå=îÉêïÉåÇÉí=ïÉêÇÉåK=

YM[=j~ëâÉåïÉêí=

a~ë= cáäÉ= ÇÉê= píΩíòéìåâíÉ= ÉåíÜ®äí= áå= ÇÉê= oÉÖÉä= mìåâíÉI= ~ìÑ= ÇÉåÉå= åáÅÜí= ~ääÉ= dê∏ëëÉå= Eiçí~ÄïÉáÅÜìåÖI=
pÅÜïÉêÉI=dÉçáÇÜ∏ÜÉF=ÄÉçÄ~ÅÜíÉí=ëáåÇK=cΩê=åáÅÜí=ÄÉçÄ~ÅÜíÉíÉ=tÉêíÉ=ãìëë=ÇÉê= áå=ÇáÉëÉê=léíáçå=ÉåíÜ~äíÉåÉ=
tÉêíÉ=áåë=píΩíòéìåâíÑáäÉ=ÖÉëÅÜêáÉÄÉå=ïÉêÇÉåK=

=



=

= =
=

pÉáíÉ=SP= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

Yk[=jÉåΩ=ÇÉê=lÑÑëÉíë=ìåÇ=kçáëÉ=

aáÉëÉê=jÉåΩéìåâí=ëéêáåÖí= áå=Ç~ë=jÉåΩI=ïç=ÑΩê=ÇáÉ=ÉáåòÉäåÉå=a~íÉåë®íòÉ=ÉîÉåíìÉää=îçêÜ~åÇÉåÉ=lÑÑëÉíë=ìåÇ=
ÇáÉ=àÉïÉáäáÖÉå=ÖÉåÉêÉääÉå=ãáííäÉêÉå=cÉÜäÉê=~åÖÉÖÉÄÉå=ïÉêÇÉå=â∏ååÉåK=
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Offsets und Noise                                                30/10/02 10:51 
------------------------------------------------------------------------------- 
 
<1> Offset fuer Xi-Messungen            : 3.1                                   
<2> Offset fuer Eta-Messungen           : -4.8                                  
<3> Aenderung der Xi-Messungen          : 0.0                                   
<4> Aenderung der Eta-Messungen         : 0.0                                   
<5> Offset der beob. Geoidhoehen        : 0.0                                   
<6> Offset der Schweremessungen         : -85.0                                 
mittlere Fehler der Beobachtungen                                               
=================================                                               
<7> mittl.Fehler Geoidhoehe             : 0.01                                  
<8> mittl.Fehler Xi-Komponente          : 0.5                                   
<9> mittl.Fehler Eta-Komponente         : 0.6                                   
<0> mittl.Fehler Schwereanomalie        : 0.5                                   
                                                                                
<U> zurueck zum Hauptmenu                                                       
<N> Menu der Modell-Parameter                                                   
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

aáÉ=léíáçåÉå= ÑΩê=lÑÑëÉí= ìåÇ=ûåÇÉêìåÖ=ïÉêÇÉå= ÜáÉê= åáÅÜí= Éêâä®êíK= bë= áëí= áå= àÉÇÉã=c~ää= ÄÉëëÉê= òìå®ÅÜëí= ~ääÉ=
_ÉçÄ~ÅÜíìåÖÉå=áå=Éáå=ÉáåÜÉáíäáÅÜÉë=póëíÉã=òì=íê~åëÑçêãáÉêÉå=ìåÇ=Ç~å~ÅÜ=~ääÉ=tÉêíÉ=~ìÑ=M=òì=ëÉíòÉåK=

aáÉ=ãáííäÉêÉå=cÉÜäÉê=ÇÉê=ÉáåòÉäåÉå=_ÉçÄ~ÅÜíìåÖëÖêìééÉå=ïÉêÇÉå=îÉêïÉåÇÉíI=ïÉåå= áã=cáäÉ=ÇÉê=píΩíòéìåâíÉ=
âÉáå=áåÇáîáÇìÉääÉê=cÉÜäÉê=~åÖÉÖÉÄÉå=ïìêÇÉK=

Yj[=jÉåΩ=ÇÉê=jçÇÉääJm~ê~ãÉíÉê=

eáÉê=ïÉêÇÉå=ÇáÉ=m~ê~ãÉíÉê=ÑΩê=ÇáÉ=ÉáåòÉäåÉå=hçî~êá~åòãçÇÉääÉ=ÖÉï®ÜäíK=bë=Ü~åÇÉäí=ëáÅÜ=Ç~ÄÉá=ÑΩê=~ääÉ=jçÇÉääÉ=
ìã= ÇáÉ= ÅÜ~ê~âíÉêáëíáëÅÜÉ= aáëí~åò= ìåÇ= Ç~ë= ãáííäÉêÉ= páÖå~ä= ÇÉê= içí~ÄïÉáÅÜìåÖÉåK= _Éáã= NLêJjçÇÉää= âçããí=
åçÅÜ=Éáå=qáÉÑÉåçÑÑëÉí=ÜáåòìI=ïÉäÅÜÉê=ÇáÉ=páåÖìä~êáí®íÉå=áå=ÇÉå=píΩíòéìåâíÉå=ÄÉÜÉÄíK=

                            HITCOL Version Juli 94 
Parameter der Kollokationsmodelle                                30/10/02 10:55 
------------------------------------------------------------------------------- 
Markov-Modell 3. Ordnung                                                        
========================                                                        
<1> Charakteristische Distanz           : 2000.0                                
<2> Sigma Epsilon                       : 1.86                                  
1/r - Modell                                                                    
============                                                                    
<3> Tiefenoffset B                      : 3000.0                                
<4> PARAMETER C                         : 9000000.0                             
<5> Sigma T                             : 0.001                                 
Referenzpunt der relativen Fehler                                               
=================================                                               
<6> Y-Koordinate                        : 688132.75                             
<7> X-Koordinate                        : 169049.94                             
<8> Hoehe                               : 1105.52                               
<P> Menu der Modell-Parameter                                                   
<N> Menu der Gitter-Parameter                                                   
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

páååîçääÉ=tÉêíÉ=ÑΩê=ÇáÉ=ÉáåòÉäåÉå=hçääçâ~íáçåëJm~ê~ãÉíÉê=â∏ååÉå=ãáí=ÇÉã=eáäÑëéêçÖê~ãã=aMpfdM=ÄÉëíáããí=
ïÉêÇÉåK=

aÉê= oÉÑÉêÉåòéìåâí= ÇÉê= êÉä~íáîÉå= cÉÜäÉê= ïáêÇ= ÄÉåìíòí= ìã= ÇáÉ= êÉä~íáîÉå= ãáííäÉêÉå= cÉÜäÉê= ÇÉë= ÄÉêÉÅÜåÉíÉå=
`ç|dÉçáÇë=~ìëòìïÉáëÉåK=aáÉ=e∏ÜÉ=ÇáÉëÉë=mìåâíÉë= ëéáÉäí= åìê=ÄÉá=ÉáåÉã=ÇêÉáÇáãÉåëáçå~äÉå=^åë~íò= ÑΩê=Ç~ë=
hçî~êá~åòãçÇÉää=ÉáåÉ=oçääÉK=

=



=

= =
=

pÉáíÉ=SQ= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

Yo[=jÉåΩ=ÇÉê=dáííÉêJm~ê~ãÉíÉê=

aáÉ=m~ê~ãÉíÉê=NJ=S=ÇáÉëÉë=jÉåΩë=ÇáÉåÉå=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉë=dÉçáÇë=ìåÇ=ÇÉëëÉå=ãáííäÉêÉå=cÉÜäÉê=áå=ÉáåÉã=
êÉÖÉäã®ëëáÖÉå=dáííÉêK=aáÉ=ãáííäÉêÉå= cÉÜäÉê=ïÉêÇÉå= Ç~ÄÉá= êÉä~íáî= òìã= áã= îçêÜÉêáÖÉå=jÉåΩ= ÖÉï®ÜäíÉå=mìåâí=
ÄÉêÉÅÜåÉí=ìåÇ=ïÉêÇÉå=áã=lìíéìíÑáäÉ=~ìëÖÉïáÉëÉåK=aáÉ=léíáçåÉå=YT[=ìåÇ=YU[=ÇáÉåÉå=ÇÉã=bêòÉìÖÉå=ÉáåÉê=
îçääëí®åÇáÖÉå= s~êá~åòJhçî~êá~åòJj~íêáñ= ÇÉë= `çJdÉçáÇë= òïáëÅÜÉå= ÇÉå= mìåâíÉå= ÇÉë= áå= léíáçå= YU[=
~åÖÉÖÉÄÉåÉå=hççêÇáå~íÉåJcáäÉëK=

                            HITCOL Version Juli 94 
Gitterwerte                                                      30/10/02 11:09 
------------------------------------------------------------------------------- 
 
 
<1> Minimaler y-Wert des Gitters        : 613000.0                              
<2> Maximaler x-Wert des Gitters        : 131000.0                              
<3> Maschenweite des Gitters            : 200.0                                 
<4> Anzahl Gitterpunkte in West-Ost     : 61                                    
<5> Anzahl Gitterpunkte in Nord-Sued    : 31                                    
<6> Fixe Hoehe fuer die Berechnung      : 200.0                                 
                                                                                
<7> zusaetliche QXX (Geoid) berechnen   : NEIN                                  
<8> Koordinatenfile für QXX-Berechnung  :                                       
                                                                                
<U> zurueck zum Hauptmenu                                                       
<P> Menu der Modell-Parameter                                                   
 
 
------------------------------------------------------------------------------- 
 Waehle :   
------------------------------------------------------------------------------- 

=

NPKS tÉáíÉêÉ=mêçÖê~ããÉ=
fã=sÉêä~ìÑ= òì=ÇÉå=^êÄÉáíÉå= òìã=dÉçáÇ=ÇÉê=pÅÜïÉáò= áëí= ÉáåÉ=oÉáÜÉ= îçå=ïÉáíÉêÉå=mêçÖê~ããÉå=Éåíëí~åÇÉåI=
ïÉäÅÜÉ= ÑΩê=ÇáÉ=dÉçáÇÄÉëíáããìåÖ=å∏íáÖ=ï~êÉåK=aáÉ=ïáÅÜíáÖëíÉå=Ç~îçå=ëáåÇ=ÜáÉê= åìê=âìêò=Éêï®ÜåíK= cΩê= ÉáåÉ=
ÇÉí~áääáÉêíÉ=_ÉëÅÜêÉáÄìåÖ=ãΩëëÉå=ÇáÉ=hçããÉåí~êÉ=áå=ÇÉå=nìÉääíÉñíÉå=âçåëìäíáÉêí=ïÉêÇÉåK=

qobka=

a~ë= mêçÖê~ãã= qêÉåÇ= ÇáÉåí= òìê= _ÉëíáããìåÖ= ÉáåÉê= qêÉåÇÑìåâíáçå= ÇÉë= pÅÜïÉêÉÑÉäÇÉëK= a~ÄÉá= ïÉêÇÉå= ÇáÉ=
içí~ÄïÉáÅÜìåÖÉå=ìåÇ=dÉçáÇìåÇìä~íáçåÉå=ÉáåÉêëÉáíë=ìåÇ=ÇáÉ=pÅÜïÉêÉÇ~íÉå=~åÇÉêÉêëÉáíë=ÖÉíêÉååí=ÄÉÜ~åÇÉäíK=
^äë= qêÉåÇJÑìåâíáçåÉå= ëáåÇ= ÉáåÑ~ÅÜÉ= çÇÉê= Ü~êãçåáëÅÜÉ= mçäóåçãÉ= ãáí= ÉáåÉã= dê~Ç= òïáëÅÜÉå= N= ìåÇ= Q=
òìÖÉä~ëëÉåK=

aMpfdM=

aáÉëÉë=mêçÖê~ãã=Éêã∏ÖäáÅÜí=ÇáÉ=pÅÜ®íòìåÖ=ÇÉê=ÄÉáÇÉå=m~ê~ãÉíÉê= DÅÜ~ê~âíÉêáëíáëÅÜÉ=aáëí~åòD=ìåÇ=Ds~êá~åò=
ÇÉë=páÖå~äëD= ~ìë= ÉáåÉã=p~íò= îçå=_ÉçÄ~ÅÜíìåÖÉåK=a~ÄÉá=ïÉêÇÉå=~ìë=ÉãéáêáëÅÜÉå=hçêêÉä~íáçåÉå= òïáëÅÜÉå=
ÇÉå= ÉáåòÉäåÉå= _ÉçÄ~ÅÜíìåÖÉå= ÇáÉ= m~ê~ãÉíÉê= å~ÅÜ= ÇÉê= jÉíÜçÇÉ= ÇÉê= âäÉáåëíÉå= nì~Çê~íÉ= ÖÉëÅÜ®íòí= EäÉ~ëí=
ëèì~êÉë=ÅçääçÅ~íáçåF=

`olpps^i=

aáÉëÉë= mêçÖê~ãã= áëí= ÉáåÉ= ^Äï~åÇäìåÖ= ÇÉê= pÅÜïÉêÉáåíÉêéçä~íáçå= ~ìë= nr^tfohK= a~ÄÉá= ïÉêÇÉå= ~ääÉ=
pÅÜïÉêÉïÉêíÉ= ÉáåÉê= a~íÉá= ~ìë= ÇÉå= ìãäáÉÖÉåÇÉå= mìåâíÉå= ÖÉëÅÜ®íòíK= aáÉë= Éêä~ìÄí= ìåë= ÇáÉ= bäáãáå~íáçå= îçå=
ÖêçÄÉå=cÉÜäÉêå=áå=ÇÉå=ìãÑ~åÖêÉáÅÜÉå=a~íÉåë®íòÉåK=

mlqelb=

aáÉëÉë= mêçÖê~ãã= ÄÉå∏íáÖí= ~äë= fåéìí= Éáå= oÉëìäí~í= ~ìë= hfkbqw= EâáåÉã~íáëÅÜÉ= ^ìëÖäÉáÅÜìåÖ= ÇÉë=
i~åÇÉëåáîÉääÉãÉåíëF=ãáí=ÖÉçéçíÉåíáÉääÉå=hçíÉå=ìåÇ=Ç~ë=oÉëìäí~íÑáäÉ=ãáí=ÇÉå=ãáííäÉêÉå=pÅÜïÉêÉå=Éåíä~åÖ=ÇÉê=
içíäáåáÉ=~ìë=nr^tfohK=a~ãáí=â∏ååÉå==e∏ÜÉå=áå=ÇÉå=ìåíÉêëÅÜáÉÇäáÅÜëíÉå=e∏ÜÉåëóëíÉãÉå=ÄÉêÉÅÜåÉí=ïÉêÇÉåK=

prjafc=

prjafc=áëí=Éáå=ÉáåÑ~ÅÜÉë=mêçÖê~ãã=òìê=^ÇÇáíáçå=ìåÇ=pìÄíê~âíáçå=îçå=j~ëëÉåJtáêâìåÖëÑáäÉëK=

=

=



=

= =
=

pÉáíÉ=SR= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

qlmljla=

aáÉëÉë= ìãÑ~åÖêÉáÅÜÉ= mêçÖê~ãã=ãáí= îáÉäÉå= j∏ÖäáÅÜâÉáíÉå= ÇáÉåí= òìê= wìë~ããÉåëíÉääìåÖ= ÉáåÉë= âçåëáëíÉåíÉå=
dÉä®åÇÉãçÇÉääëK= bë=ÇáÉåí=ÇÉê=jáííÉäÄáäÇìåÖ= îçå=dÉä®åÇÉÜ∏ÜÉåI= ÇÉê= bñíê~âíáçå= îçå=^ìëëÅÜåáííÉå=ìåÇ=ÇÉã=
hçãÄáåáÉêÉå=îçå=dÉä®åÇÉãçÇÉääÉå=EòK_K=aejOR=ìåÇ=aqbaNF=

obpql_ik=ìåÇ=i^ql_ik=

aáÉåÉå=ÇÉê=Öê~ÑáëÅÜÉå=a~êëíÉääìåÖ=îçå=dÉçáÇÜ∏ÜÉåI=pÅÜïÉêÉå=çÇÉê=içí~ÄïÉáÅÜìåÖÉå=áå=cçêã=îçå=_~äâÉåJ=
çÇÉê=sÉâíçêÇá~Öê~ããÉåI=ïÉäÅÜÉ=ïÉáíÉê=ãáí=ÇÉã=mêçÖê~ãã=procbo=îÉê~êÄÉáíÉí=ïÉêÇÉå=â∏ååÉåK=

dblfaqo^kp=

qê~åëÑçêãáÉêí=dÉçáÇ=ìåÇ=içí~ÄïÉáÅÜìåÖÉå=îçå=ÉáåÉã=oÉÑÉêÉåòëóëíÉã=áå=Éáå=~åÇÉêÉë=

ilq^_t=

_ÉêÉÅÜåÉí=içí~ÄïÉáÅÜìåÖÉå=~ìë=ÉáåÉã=cáäÉ=ãáí=~ëíêçåçãáëÅÜÉå=ìåÇ=ÉáåÉã=ãáí=ÖÉçÇ®íáëÅÜÉå=hççêÇáå~íÉå=

jbofah=

_êáåÖí=ÇáÉ=jÉêáÇá~åâçåîÉêÖÉåò=~å=içí~ÄïÉáÅÜìåÖëâçãéçåÉåíÉå=~åK=

NPKT a~ë=cçêã~í=ÇÉê=táêâìåÖëÑáäÉë=
aáÉ=^êÄÉáíÉå= òìã=dÉçáÇ=ÇÉê=pÅÜïÉáò=ã~ÅÜíÉå=Éë=å∏íáÖ= ~äë=bêÖ®åòìåÖ= òì=ÇÉå=ÄÉëíÉÜÉåÇÉå=cçêã~íÉå= ÑΩê=
hççêÇáå~íÉåJcáäÉë=ÇÉë=_ìåÇÉë~ãíÉë=ÑΩê=i~åÇÉëíçéçÖê~éÜáÉ=EAAmhI=AAmbI=AAbi=ÉíÅKF=Éáå=ïÉáíÉêÉë=cçêã~í=òì=
ÇÉÑáåáÉêÉåI= áå= ïÉäÅÜÉã= içí~ÄïÉáÅÜìåÖÉåI= pÅÜïÉêÉå= ìåÇ= mçíÉåíá~äÉ= EdÉçáÇÜ∏ÜÉåF= ÉåíÜ~äíÉå= ëÉáå= â∏ååÉåK=
aáÉëÉë=cçêã~í=Ü~ÄÉå=ïáê=ãáí=AAmt=ÄÉòÉáÅÜåÉí=ìåÇ=áëí=ÉáåÉ=^Äï~åÇäìåÖ=ÇÉë=AAmhJcçêã~íÉëI=ïÉäÅÜÉë=ÇáÉ=
hççêÇáå~íÉå= áã= mêçàÉâíáçåëëóëíÉã= ìåÇ= çêíÜçãÉíêáëÅÜÉ= e∏ÜÉå= ÉåíÜ®äíK= aáÉëÉë= cáäÉJcçêã~í= ïáêÇ= áå= îáÉäÉå=
mêçÖê~ããÉå=~äë=fåéìí=îÉêä~åÖí=Eefq`liI=qobkaI=nr^tfohI=obpql_ikI=prjafcF=çÇÉê=~äë=lìíéìí=ÉêòÉìÖí=
Eefq`liI= nr^tfohI= `olpps^iFK= aÉëÜ~äÄ= ïáêÇ= ÜáÉê= ÉáåÉ= âìêòÉ= _ÉëÅÜêÉáÄìåÖ= ÇÉê= ÉåíÜ~äíÉåÉå= cÉäÇÉê=
ÖÉÖÉÄÉåK=

aáÉ=ÉêëíÉ=wÉáäÉ=ÇÉë=cáäÉë=ÄÉÖáååí=ãáí=ÇÉå=wÉáÅÜÉå=DAAmtD=ìåÇ=ÉáåÉå=ÄÉäáÉÄáÖÉå=qáíÉäK=

a~å~ÅÜ=ÑçäÖÉå=ÇáÉ=ÉáåòÉäåÉå=a~íÉåòÉáäÉå=ãáí=ÑçäÖÉåÇÉã=fåÜ~äíW=

hçäçååÉå= cçêã~í= _ÉëÅÜêÉáÄìåÖ=

NJPO= ^PO= k~ãÉ=ÇÉë=mìåâíÉë=

PPJQQ= cNOKQ= vJhççêÇáå~íÉ=ElëíïÉêíF=

QRJRS= cNOKQ= uJhççêÇáå~íÉ=EkçêÇïÉêíF=

RTJTM= cNQKQ= e∏ÜÉ=

TNJUO= cNOKR= tÉëíJlëíJhçãéçåÉåíÉ=ÇÉê=içí~ÄïÉáÅÜìåÖ=Ebí~F=áå=^äíëÉâìåÇÉå=
UPJVQ= cNOKR= kçêÇJpΩÇJhçãéçåÉåíÉ=ÇÉê=içí~ÄïÉáÅÜìåÖ=EuáF=áå=^äíëÉâìåÇÉå=

VRJNMS= cNOKR= pÅÜïÉêÉÉáåÑäìëë=EÉîK=JVUMMMM=ãÖ~äF=áå=ãÖ~ä=

NMTJNNU= cNOKR= báåÑäìëë=~ìÑ=Ç~ë=mçíÉåíá~ä=EdÉçáÇF=áå=jÉíÉêå=

NNV= ^N= cä~Ö=ÑΩê=ÇáÉ=bäáãáå~íáçå=ÇÉê=bí~JhçãéçåÉåíÉ=EÉäáãáåáÉêí=Ñ~ääë=Z=jF=

NOMJNOQ= cRKP= ãáííäÉêÉê=cÉÜäÉê=îçå=bí~=áå=?=

NOR= ^N= cä~Ö=ÑΩê=ÇáÉ=bäáãáå~íáçå=ÇÉê=uáJhçãéçåÉåíÉ=EÉäáãáåáÉêí=Ñ~ääë=Z=jF=

NOSJNPM= cRKP= ãáííäÉêÉê=cÉÜäÉê=îçå=uá=áå=?=
NPN= ^N= cä~Ö=ÑΩê=ÇáÉ=bäáãáå~íáçå=ÇÉê=pÅÜïÉêÉ=EÉäáãáåáÉêí=Ñ~ääë=Z=jF=

NPOJNPS= cRKP= ãáííäÉêÉê=cÉÜäÉê=ÇÉê=pÅÜïÉêÉ=áå=ãÖ~ä=

NPT= ^N= cä~Ö=ÑΩê=ÇáÉ=bäáãáå~íáçå=ÇÉê=dÉçáÇìåÇìä~íáçå=EÉäáãáåáÉêí=Ñ~ääë=Z=jF=

NPUJNQO= cRKP= ãáííäÉêÉê=cÉÜäÉê=ÇÉê=dÉçáÇìåÇìä~íáçå=áå=jÉíÉêå=

=

a~ÄÉá=ïÉêÇÉå=åáÅÜí=ÄÉâ~ååíÉ=dê∏ëëÉå= áå=ÇÉå=hçäçååÉå=TN=Äáë=NNU=ãáí=ÉáåÉã=j~ëâÉåïÉêí=ÖÉÑΩääíI=ïÉäÅÜÉê=
åçêã~äÉêïÉáëÉ=VVVKVMMMM=ÄÉíê®Öí=





=

= =
=

pÉáíÉ=ST= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

iáíÉê~íìêîÉêòÉáÅÜåáë=
^êåÉí=cI=ENVVOFW== mlqbkw=J=Éáå=mêçÖê~ãã=òìê=Éñ~âíÉå=_ÉêÉÅÜåìåÖ=ÇÉê=dê~îáí~íáçåëÑÉäÇÖê∏ëëÉå=mçíÉåíá~äI=

_ÉëÅÜäÉìåáÖìåÖ=ìåÇ=pÅÜïÉêÉíÉåëçê=îçå=ÄÉäáÉÄáÖÉå=mçäóÉÇÉêåK=fdmJ_ÉêáÅÜí=kêK=NVOI=bqe=
wΩêáÅÜI=j®êò=NVVOK=

^êåÉí=cI=bK=häáåÖÉä¨=ENVVTFW=pd=VRW=a~ë=åÉìÉ=pÅÜïÉêÉÖêìåÇåÉíò=ÇÉê=pÅÜïÉáòK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=
^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=RQK=

_Ωêâá=_K=ENVUVFW= fåíÉÖê~äÉ= pÅÜïÉêÉÑÉäÇÄÉëíáããìåÖ= áå= ÇÉê= fîêÉ~JwçåÉ= ìåÇ= ÇÉêÉå= ÖÉçéÜóëáâ~äáëÅÜÉ=
fåíÉêéêÉí~íáçåK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=QMK=

`çÅ~êÇ=jKW=ENVVRFW=eáÖÜ= mêÉÅáëáçå= dmp= mêçÅÉëëáåÖ= áå= âáåÉã~íáÅ= ãçÇÉK= dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=
^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=ROK=

aÉåâÉêI=eKI=~åÇ=tK=qçêÖÉ=ENVVTFW=qÜÉ=bìêçéÉ~å=Öê~îáãÉíêáÅ=èì~ëáÖÉçáÇ=bddVTK=fåW=cçêëÄÉêÖI=oKI=jK=cÉáëëÉäI=
~åÇ=oK=aáÉíêáÅÜ=EbÇëKFI=dÉçÇÉëó=çå=íÜÉ=jçîÉI=f^d=póãéçëá~=NNVI=ééK=OQVJORQI=péêáåÖÉê=
NVVTK=

bäãáÖÉê=^K=ENVSVFW= píìÇáÉå= ΩÄÉê= _ÉêÉÅÜåìåÖÉå= îçå= içí~ÄïÉáÅÜìåÖÉå= ~ìë= j~ëëÉåI= fåíÉêéçä~íáçå= îçå=
içí~ÄïÉáÅÜìåÖÉå=ìåÇ=dÉçáÇÄÉëíáããìåÖ=áå=ÇÉê=pÅÜïÉáòK=jáííÉáäìåÖÉå=ÇÉë=fdm=ÇÉê=bqew=
kêK=NOK=wΩêáÅÜK=

bäãáÖÉê=^K=ENVTNFW= ^ëíêçåçãáëÅÜJÖÉçÇ®íáëÅÜÉ=içí~ÄïÉáÅÜìåÖÉå=áå=ÇÉê=pÅÜïÉáòK=wìë~ããÉåëíÉääìåÖ=NUST=J=
NVTMK=_ÉêáÅÜí=~å=ÇáÉ=pdhK=gìåá=NVTNK=

bäãáÖÉê=^K=ENVTRFW= bêëíÉ= bêÖÉÄåáëëÉ= ÉáåÉê= dÉçáÇÄÉëíáããìåÖ= ÑΩê= ÇáÉ= pÅÜïÉáò= ~ìë= ~ëíêçåçãáëÅÜÉå= ìåÇ=
áåíÉêéçäáÉêíÉå=içí~ÄïÉáÅÜìåÖÉåK=_ÉêáÅÜí=~å=ÇáÉ=pdhK=gìåá=NVTRK=

dÉáÖÉê= ^KI= jKsK= jΩääÉê= ENVUTFW= açééäÉêãÉëëìåÖÉå= ÑΩê= Ç~ë= mêçàÉâí= ^idbalmK= ^åïÉåÇìåÖ= ÇÉë= rKpK=
p~íÉääáíÉåJk~îáÖ~íáçåëëóëíÉãë= qo^kpfq= áå= ÇÉê= pÅÜïÉáòK= qÉáä= ffW= ^ìëïÉêíìåÖ= ìåÇ=
fåíÉêéêÉí~íáçåK=fdmJ_ÉêáÅÜí=kêK=NPUK=bqe=wΩêáÅÜI=kçîÉãÄÉê=NVUTK=

dÉáÖÉê=^K=ENVVMFW= dê~îáãÉíêáëÅÜÉë= dÉçáÇ= ÇÉê= pÅÜïÉáòW= mçíÉåíá~äíÜÉçêÉíáëÅÜÉ= råíÉêëìÅÜìåÖÉå= òìã=
pÅÜïÉêÉÑÉäÇ=áã=^äéÉåê~ìãK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=
_~åÇ=QPK=

dÉáÖÉê=^KI=jK=`çÅ~êÇI=vK=mÉíÉêI=eKJdK=h~ÜäÉ= ENVVQFW=mêÉÅáëÉ=admp=~åÇ=pÉäÑ=`~äáÄê~íáåÖ=i~ëÉê=^äíáãÉíêó= Ñçê=
^áêÄçêåÉ=j~êáåÉ=dÉçáÇ=aÉíÉêãáå~íáçåK= fåW=mêçÅÉÉÇáåÖë=çÑ= flk=dmpJVQ=TíÜ= fåíÉêå~íáçå~ä=
qÉÅÜåáÅ~ä=jÉÉíáåÖ=çÑ= íÜÉ=p~íÉääáíÉ=aáîáëáçå=çÑ= íÜÉ= fåëíáíìíÉ=çÑ=k~îáÖ~íáçåI=p~äí=i~âÉ=`áíóI=
rí~ÜK=pÉéíÉãÄÉê=OMJOPI=NVVQK=

dêçíÉå=bK=ENVTVFW= dÉçÇÉëó=~åÇ=íÜÉ=b~êíÜDë=dê~îáíó=cáÉäÇK=aΩããäÉê=sÉêä~ÖI=_çååK=

dìÄäÉê=bKI=eKJdK=h~ÜäÉI=bK=häáåÖÉä¨I=píK=jìÉääÉêI=oK=läáîáÉê=ENVUNFW=oÉÅÉåí=`êìëí~ä=jçîÉãÉåíë=áå=pïáíòÉêä~åÇ=
~åÇ=íÜÉáê=dÉçéÜóëáÅ~ä=fåíÉêéêÉí~íáçåK=qÉÅíçåçéÜóëáÅëI=sçäK=TN=é=NORJNROK=

dìêíåÉê=tK=ENVTUFW= a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáòK=jáííÉáäìåÖÉå=ÇÉë=fdm=ÇÉê=bqew=kêK=OMK=cÉÄêì~ê=NVTUK=

eÉáëâ~åÉå= tK= ^KI= eK= jçêáíò= ENVSTFW= mÜóëáÅ~ä= dÉçÇÉëóK= oÉéêáåí= fåëíáíìíÉ= çÑ= mÜóëáÅ~ä= dÉçÇÉëó= qÉÅÜåáÅ~ä=
råáîÉêëáíó=dê~òK=NVUTK=

eáäÑáâÉê=gKI=ENVMOFW= råíÉêëìÅÜìåÖ= ÇÉê= e∏ÜÉåîÉêÜ®äíåáëëÉ= ÇÉê= pÅÜïÉáòK= sÉêä~Ö= ÇÉê= ^ÄíÉáäìåÖ= ÑΩê=
i~åÇÉëíçéçÖê~éÜáÉK=e~ääÉêDëÅÜÉ=_ìÅÜÇêìÅâÉêÉáI=_ÉêåK=

eçäçí~= mKI=jK= sÉêãÉÉê= ENVVOFW= cáêëí= `çåíáåÉåí~ä=tçêâëÜçé= çå= íÜÉ=dÉçáÇ= áå= bìêçéÉK= oÉëÉ~êÅÜ= fåëíáíìíÉ= çÑ=
dÉçÇÉëóI=qçéçÖê~éÜó=~åÇ=`~êíçÖê~éÜóK=mê~ÖK=

gÉ~åêáÅÜ~êÇ= cK= EeêëÖKF= ENVVOFW= aêÉáÇáãÉåëáçå~äÉë= qÉëíåÉíò= qìêíã~åå= NVURJNVVMK= qÉáä= NK= dÉçÇ®íáëÅÜJ
ÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=QRK=

gçêÇ~å= pK= hK= ENVTOFW= pÉäÑJÅçåëáëíÉåí= ëí~íáëíáÅ~ä= ãçÇÉäë= Ñçê= íÜÉ= Öê~îáíó= ~åçã~äóI= îÉêíáÅ~ä= ÇÉÑäÉÅíáçåëI= ~åÇ=
ìåÇìä~íáçå=çÑ=íÜÉ=ÖÉçáÇK=gK=dÉçéÜóëK=oÉëKI=sçäK=TTI=kçK=OMI=PSSMJPSTMK=

h~ÜäÉ=eKJdKI=bK=häáåÖÉä¨I=píK=jìÉääÉêI=oK=bÖäçÑÑ=ENVTSFW=qÜÉ=î~êá~íáçå=çÑ=Åêìëí~ä=íÜáÅâåÉëë=~Åêçëë=íÜÉ=pïáëë=^äéë=
Ä~ëÉÇ=çå=Öê~îáíó=~åÇ=Éñéäçëáçå=ëÉáëãáÅ=Ç~í~K=m~ÖÉçéÜK=sçäK=NNQI=éK=QTVJQVQK=

h~ÜäÉ=eKJdKI=ENVUUFW=báåÑΩÜêìåÖ=áå=ÇáÉ=e∏ÜÉêÉ=dÉçÇ®ëáÉK=sÉêä~Ö=ÇÉê=c~ÅÜîÉêÉáåÉI=wΩêáÅÜK=



=

= =
=

pÉáíÉ=SU= =

= =
=
=

a~ë=dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVU= = ëïáëëíçéçJaçâì=NS=

h~ÜäÉ=eKJdK=EeêëÖKF=ENVVPFW=kcmOMK=_Éáíê~Ö=ÇÉê=dÉçÇ®ëáÉ=òìê=ÖÉçäçÖáëÅÜÉå=qáÉÑÉåëíêìâíìê=ìåÇ=^äéÉåÇóå~ãáâK=
dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=QTK=

háëëäáåÖ=bK=ENVUOFW= ^ìÑÄ~ì=ÇÉê=hêìëíÉ=ìåÇ=ÇÉë=çÄÉêÉå=j~åíÉäë=áå=ÇÉê=pÅÜïÉáòK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=
^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=QRK=éK=PTJNOSK=

häáåÖÉä¨=bKI=oK=läáîáÉê=ENVUMFW=i~=åçìîÉääÉ=Å~êíÉ=Öê~îáã¨íêáèìÉ=ÇÉ=ä~=pìáëëÉK=E^åçã~äáÉ=ÇÉ=_çìÖìÉêFK=j~í¨êá~ìñ=
éçìê= ä~= d¨çäçÖáÉ= ÇÉ= ä~= pìáëëÉI= d¨çéÜóëáèìÉ= kçK= OMI= `çããáëëáçå= pìáëëÉ= ÇÉ=
d¨çéÜóëáèìÉK=

häáåÖÉä¨= bKI=jK= `çÅ~êÇI=eKJdK= h~ÜäÉI=jK= e~ääáÇ~ó= ENVVSFW= qÜÉ= ^áêÄçêåÉ=dê~îáãÉíêáÅ= pìêîÉó= çÑ= pïáíòÉêä~åÇK=
d¨çéÜóëáèìÉ=kêK=PNI=pdmh=NVVSK=

iÉãçáåÉ=cK=dKI=pK=`K=hÉåóçåI=gK=hK=c~ÅíçêI=oKdK=qêáããÉêI=kK=hK=m~îäáëI=aK=pK=`ÜáååI=`K=jK=`çñI=pK=jK=häçëâçI=
pK=_K=iìíÜÅâÉI=jK=eK=qçêêÉåÅÉI=vK=jK=t~åÖI=oK=dK=táääá~ãëçåI=bK=`K=m~îäáëI=oK=eK=o~éé=
~åÇ= qK= oK=läëçå= ENVVUFW= qÜÉ=aÉîÉäçéãÉåí= çÑ= íÜÉ= gçáåí= k^p^=dpc`= ~åÇ= íÜÉ=k~íáçå~ä=
fã~ÖÉêó= ~åÇ= j~ééáåÖ= ^ÖÉåÅó= Ekfj^F= dÉçéçíÉåíá~ä= jçÇÉä= bdjVSK= k^p^= qÉÅÜåáÅ~ä=
m~éÉê=qmJNVVUJOMSUSN=

j~ÇÉê=hK=ENVRNFW= a~ë= kÉïíçåDëÅÜÉ= o~ìãéçíÉåíá~ä= éêáëã~íáëÅÜÉê= h∏êéÉê= ìåÇ= ëÉáåÉ= ^ÄäÉáíìåÖÉå= Äáë= òìê=
ÇêáííÉå= lêÇåìåÖK= pçåÇÉêÜÉÑí= NN= £ëíÉêêÉáÅÜáëÅÜÉ= wÉáíëÅÜêáÑí= ÑΩê= sÉêãÉëëìåÖ= ìåÇ=
mÜçíçÖê~ããÉíêáÉI=táÉåK=

j~áåîáääÉ=^KI=jK=s¨êçååÉ~ìI=oK=cçêëÄÉêÖI=jK=páÇÉêáë=ENVVRFW=^=`çãé~êáëçå=çÑ=dÉçáÇ=~åÇ=nì~ëáÖÉçáÇ=jçÇÉäáåÖ=
áå=oçìÖÜ=qçéçÖê~éÜóK=få=xpΩåâÉäI=j~êëçå=EÉÇëKF=ENVVRFzK=

j~êíá=rK=ENVUUFW=^ëíêçÖÉçÇ®íáëÅÜÉ=dÉçáÇÄÉëíáããìåÖ=áå=ÇÉê=fîêÉ~JwçåÉK=fdmJ_ÉêáÅÜí=kêK=NRPK=bqe=wΩêáÅÜI=gìäá=
NVUUK=

j~êíá=rK=ENVVMFW= ^idbpq^oK= p~íÉääáíÉåÖÉëíΩíòíÉ= dÉçáÇÄÉëíáããìåÖ= áå= ÇÉê= pÅÜïÉáòK= dÉçÇ®íáëÅÜJ
ÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=áå=ÇÉê=pÅÜïÉáòI=pdhI=_~åÇ=QNK=

j~êíá=rK=ENVVTFW= dÉçáÇ=ÇÉê=pÅÜïÉáò=NVVTK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå= áå=ÇÉê=pÅÜïÉáòI=pdhI=
_~åÇ=RSK=
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