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= = ^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëJ

îÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=
DisVRD=
=
qÉáä=T=
=

_ÉêáÅÜí=NP=
OMMP=

^ìëÖ~ÄÉ=OMMP=
=

^Çêá~å=táÖÉí=
qÜçã~ë=páÖåÉê=
_êìåç=sçÖÉä=
rêë=táäÇ=

dmp=i~åÇÉëåÉíòW=^ìëïÉêíìåÖ=ÇÉê=dmpJ
jÉëëìåÖÉå=NVUUJVQX=_ÉòìÖëê~ÜãÉå=
D`eqocVRD=ìåÇ=DisVRD=

=

 
 
 
 
 
 
 
 
 
 
 
 
 

 
=

açâì=





pÉÑíáÖÉåëíê~ëëÉ=OSQ=

`eJPMUQ=t~ÄÉêå=

qÉäÉÑçå= HQN=PN=VSP=ON=NN=
=

= _ìåÇÉë~ãí=ÑΩê=i~åÇÉëíçéçÖê~éÜáÉ=

lÑÑáÅÉ=Ñ¨Ç¨ê~ä=ÇÉ=íçéçÖê~éÜáÉ=

rÑÑáÅáç=ÑÉÇÉê~äÉ=Çá=íçéçÖê~Ñá~=

rÑÑáòá=ÑÉÇÉê~ä=Ç~=íçéçÖê~Ñá~= qÉäÉÑ~ñ= HQN=PN=VSP=OQ=RV=
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

=

= ^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëJ
îÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=DisVRD=
=
qÉáä=T=
=

_ÉêáÅÜí=NP=
OMMP=

^Çêá~å=táÖÉí=
qÜçã~ë=páÖåÉê=
_êìåç=sçÖÉä=
rêë=táäÇ=
=
^ìëÖ~ÄÉ=OMMP=

dmp=i~åÇÉëåÉíòW=^ìëïÉêíìåÖ=ÇÉê=dmpJjÉëëìåÖÉå=
NVUUJVQX=_ÉòìÖëê~ÜãÉå=D`eqocVRD=ìåÇ=DisVRD=

=

=

=

fåÜ~äíëîÉêòÉáÅÜåáëW=
=

N báåäÉáíìåÖ=ìåÇ=§ÄÉêëáÅÜí= N 

O dêìåÇä~ÖÉå=ìåÇ=~ääÖÉãÉáåÉê=^Ää~ìÑ=ÇÉê=_ÉêÉÅÜåìåÖÉå= P 
OKN _ÉêåÉëÉ=dmp=pçÑíï~êÉ= P 
OKO §ÄÉêëáÅÜí=ΩÄÉê=ÇÉå=_ÉêÉÅÜåìåÖë~Ää~ìÑ= Q 
OKP bäáãáåáÉêìåÖ=çÇÉê=oÉÇìâíáçå=îçå=ëóëíÉã~íáëÅÜÉå=cÉÜäÉêÉáåÑäΩëëÉå= S 
P dmpJjÉëëâ~ãé~ÖåÉå=îçê=mêçàÉâíÄÉÖáåå= V 
PKN do^kfq=UT= V 
PKO kblqbhqlkfh=kçêÇëÅÜïÉáò=NVUU= NM 
Q dmpJjÉëëâ~ãé~ÖåÉå=áã=brobc=qÉáäåÉíò=`e= NQ 
QKN brobcJUV= NQ 
QKO brobcJ`eVO= NQ 
QKP brobcJaLkiVP= NS 
QKQ wìë~ããÉåëíÉääìåÖ=ÇÉê=jÉëëìåÖÉå=ìåÇ=^ìëïÉêíìåÖ=ÇÉê=brobcJmìåâíÉ= NT 
QKR fåíÉÖê~íáçå=ÇÉê=brobcJh~ãé~ÖåÉå=áå=isVR= OO 
R dmpJjÉëëâ~ãé~ÖåÉå=áå=isVRJqÉáäåÉíòÉå= OP 
RKN isVRJUV=EqÉáä=kçêÇF= OP 
RKO isVRJVM=EqÉáä=tÉëíF= OS 
RKP isVRJVN=EqÉáä=pΩÇF= OV 
RKQ isVRJVO=EqÉáä=lëíF= PM 
RKR wìë~ããÉåëíÉääìåÖ=ÇÉê=e~ìéíâ~ãé~ÖåÉå= PO 
S isVRJ^åëÅÜäΩëëÉ=~å=ÇáÉ=i~åÇÉëíêá~åÖìä~íáçå=ìåÇ=~å=Ç~ë=

i~åÇÉëåáîÉääÉãÉåí= PP 
SKN isVRJUV=EqÉáä=kçêÇF= PP 
SKO isVRJVM=EqÉáä=tÉëíF= PQ 
SKP ^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVN^=EqÉáä=pΩÇF= PR 
SKQ ^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVO^=EqÉáä=lëíF= PS 
SKR ^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVQ^=E^ìëÖÉï®ÜäíÉ=^åëÅÜäΩëëÉF= PU 
T k~ÅÜâ~ãé~ÖåÉ=ìåÇ=ÉêëíÉ=sÉêÇáÅÜíìåÖëâ~ãé~ÖåÉå=îçå=isVR= QN 
TKN isVRJVQ=lÄÉê~êíÜ=EwÉåíê~äëÅÜïÉáòF= QN 
TKO isVRJVQs=E_~ÜåOMMMW=j~ííëíÉííÉå=Ó=oçíÜêáëíX=kÉìéìåâí=båÖÉäÄÉêÖF= QO 
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pÉáíÉ=áá= =
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=
=

åWyVJÑìÉÜêìåÖyVJÑìÉÜêìåÖyVOJÄÉêÉáÅÜëÑìÉÜêìåÖyVOMNJÖÉçÇ~ÉëáÉyVOMNJMRJáåÑçêã~íáçåyVOMNJMRJMNJÇçâìyVOMNJMRJMNJ
NPJÇçâìNPyÇçâìNPKÇçÅ= ëïáëëíçéç=açâì=kêKNP=

U wìë®íòäáÅÜ=îÉêïÉåÇÉíÉ=h~ãé~ÖåÉå=ÑΩê=^åëÅÜäìëëJ=ìåÇ=
sÉêÇáÅÜíìåÖëéìåâíÉ=îçå=isVR= QQ 

UKN pÅÜ~ÑÑÜ~ìëÉå=NVUU= QQ 
UKO bíòÉä=NVUV= QR 
UKP dÉåÑ=NVVP= QS 
UKQ qìêíã~åå=NVVP= QT 
UKR ^äéqê~åëáí=i∏íëÅÜÄÉêÖJ_~ëáëíìååÉä=L=kb^q=NVVQ=E_ipF= QU 
V dmpJh~ãé~ÖåÉå=å~ÅÜ=mêçàÉâíÉåÇÉ= RM 
VKN isVRJVRs=EsÉêÇáÅÜíìåÖ=jÉåòáåÖÉå=L=pÉåâìåÖëãÉëëìåÖÉå=wìÖF= RM 
VKO kÉçíÉâíçåáâ=NVVR=EkblVRF= RM 
VKP ^äéqê~åëáí=dçííÜ~êÇJ_~ëáëíìååÉä=E^imVRF= RM 
NM dÉë~ãíä∏ëìåÖ=isVR=ìåÇ=_ÉëíáããìåÖ=îçå=`eqocVR= RN 
NMKN ^ìÑÄÉêÉáíìåÖ=~ääÉê=jÉëëâ~ãé~ÖåÉå=ãáí=dmpbpq= RN 
NMKO dÉë~ãí~ìëÖäÉáÅÜìåÖ=ãáí=^aakbnX=s~êá~åíÉåëíìÇáÉå= RO 
NMKP i~ÖÉêìåÖ=ìåÇ=_ÉëíáããìåÖ=ÇÉê=_ÉòìÖëê~ÜãÉå=`eqocVR=ìåÇ=isVR= RQ 
NMKQ _ÉìêíÉáäìåÖ=ÇÉê=dÉå~ìáÖâÉáíX=sÉêÖäÉáÅÜÉ=ãáí=~åÇÉêÉå=kÉíòÉå= RR 
NMKR wìë~ããÉåÑ~ëëìåÖ=ÇÉê=dÉë~ãí~ìëÖäÉáÅÜìåÖ=isVR= SM 
NMKS k~ÅÜîÉê~êÄÉáíìåÖÉå=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=Q=ìåÇ=^ìëÄäáÅâ= SN 
NN iáíÉê~íìê= SO 
=
=
^åÜ®åÖÉ=

^=N= ^ÄâΩêòìåÖÉå=ìåÇ=_ÉÖêáÑÑÉ=

^=O= §ÄÉêëáÅÜíëâ~êíÉ=ΩÄÉê=Ç~ë=dÉë~ãíåÉíò=isVR=

^=P= §ÄÉêëáÅÜí=ΩÄÉê=~ääÉ=qÉáäâ~ãé~ÖåÉå=îçå=isVR=

^=Q= ^aakbnJi∏ëìåÖ=ãáí=sÉêëáçå=PKR=EPNK=g~åK=NVVSF=
^=R= ^aakbnJi∏ëìåÖ=ãáí=sÉêëáçå=QKO=EUK=^ìÖK=OMMOF=

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
©=OMMP= ëïáëëíçéç=
_ìåÇÉë~ãí=ÑΩê=i~åÇÉëíçéçÖê~éÜáÉ= oÉÇ~âíáçåW= aK=pÅÜåÉáÇÉêI=`ÜK=píìÇÉê=
lÑÑáÅÉ=Ñ¨Ç¨ê~ä=ÇÉ=íçéçÖê~éÜáÉ= mçëíÑ~ÅÜI=`eJPMUQ=t~ÄÉêå=
rÑÑáÅáç=ÑÉÇÉê~äÉ=Çá=íçéçÖê~Ñá~= qÉäW=HQN=PN=VSP=OQ=SV=
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=
= Auflage:   500 Exemplare=
=
=
=

mailto:adrian.wiget@swisstopo.ch�
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pÉáíÉ=N= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

N báåäÉáíìåÖ=ìåÇ=§ÄÉêëáÅÜí=
a~ë=mêçàÉâí= isVR=ïìêÇÉ= áå= îÉêëÅÜáÉÇÉåÉå=mìÄäáâ~íáçåÉå=ÄÉëÅÜêáÉÄÉå= x`Ü~Ää~áë= Éí= ~äKI= NVUUX=pÅÜåÉáÇÉêI= NVUVX=
`Ü~Ää~áëI=NVVOX=pÅÜåÉáÇÉê=Éí=~äKI=NVVRÄzK=^ìÅÜ=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=isVRJkÉíòÉë=ïìêÇÉ=ëÅÜçå= áå=c~ÅÜ~êíáâÉäå=
ìåÇ= ò~ÜäêÉáÅÜÉå= c~ÅÜîçêíê®ÖÉå=éìÄäáòáÉêíK= báåÉå=§ÄÉêÄäáÅâ= ÖÉÄÉå= ìK~K= ÇÉê= sçêíê~Ö= xpÅÜåÉáÇÉêI= NVVPz= ëçïáÉ= ÇáÉ=
^êíáâÉä=xtáÖÉí=Éí=~äKI=NVVQz=áå=ÇÉê=wÉáíëÅÜêáÑí=pmk=NLVQI=xdìÄäÉê=Éí=~äKI=NVVSz=áå=ÇÉê=wÉáíëÅÜêáÑí=smh=OLVS=ìåÇ=xpáÖåÉêI=
OMMOz=áå=ÇÉê=smh=NLMOK==

fã= îçêäáÉÖÉåÇÉå= TK= qÉáä= ÇÉê= _ÉêáÅÜíÉëÉêáÉ= ΩÄÉê= ÇáÉ= åÉìÉ= i~åÇÉëîÉêãÉëëìåÖ= isVR= ÇÉê= pÅÜïÉáò= ïáêÇ= ÇáÉ= ^ìëJ
ïÉêíìåÖ=ÇÉë=dmpJi~åÇÉëåÉíòÉë=ÇçâìãÉåíáÉêíI= ÇÉëëÉå=^ìÑÄ~ì= ìåÇ=jÉëëâ~ãé~ÖåÉå=ÄÉêÉáíë= áã=RK= ìåÇ=SK= qÉáä=
xp~åíëÅÜá= Éí= ~äKI= NVVUX= sçÖÉä= Éí= ~äKI= NVVTz= ÄÉëÅÜêáÉÄÉå= ïçêÇÉå= ëáåÇK= báåÉ= ìãÑ~ëëÉåÇÉêÉ= açâìãÉåí~íáçå= ÇÉê=
^ìëïÉêíìåÖ=ïìêÇÉ=áã=áåíÉêåÉå=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=q_=VTJOM=òìë~ããÉåÖÉëíÉääíI=ïÉäÅÜÉê=~ìÅÜ=ΩÄÉê=òìë®íòäáÅÜÉ=
^åÜ®åÖÉ=îÉêÑΩÖíK=

^ääÉ= _ÉêÉÅÜåìåÖÉå= ïìêÇÉå= ~ã= _ìåÇÉë~ãí= ÑΩê= i~åÇÉëíçéçÖê~éÜáÉ= EëïáëëíçéçF= ãáí= ÇÉê= ëçÖK= _ÉêåÉëÉ= dmp=
pçÑíï~êÉ= ÇìêÅÜÖÉÑΩÜêíK= aáÉëÉ= ïìêÇÉ= ~ã= ^ëíêçåçãáëÅÜÉå= fåëíáíìí= ÇÉê= råáîÉêëáí®í= _Éêå= E^fr_F= ÉåíïáÅâÉäíK= fã=
h~éáíÉä=O=ïÉêÇÉå=ÇáÉ=dêìåÇä~ÖÉå=ìåÇ=Éáå=~ääÖÉãÉáåÉê=^Ää~ìÑ=ÇÉê=_ÉêÉÅÜåìåÖÉå=Éêä®ìíÉêíK==

aáÉ= dÉë~ãí~ìëïÉêíìåÖ= ÇÉë= isVRJkÉíòÉë= ìãÑ~ëëí= ÉáåÉ= hçãÄáå~íáçå= ãÉÜêÉêÉê= dmpJh~ãé~ÖåÉåI= ïÉäÅÜÉ=
ëïáëëíçéç=áå=ÇÉå=g~ÜêÉå=NVUU=Äáë=NVVQ=ÇìêÅÜÖÉÑΩÜêí=Ü~ííÉW=

h~ãé~ÖåÉ= a~íìã pí~íáçåÉå= pÉëëáçåÉå

do^kfq=NVUT= MSK=NVUT NO= åáÅÜí=îÉêïÉåÇÉí

pÅÜ~ÑÑÜ~ìëÉå=NVUU= ONK=MSK=NVUU O= N

kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò=NVUU=EkblUUF= NPK=Ó=OUK=NMK=NVUU PS= NP

brobcJUV= NSK=Ó=NUK=MRK=NVUV R= åáÅÜí=îÉêïÉåÇÉí

bíòÉä=NVUV= RK=Ó=TK=MVK=NVUV S= O

isVRJNVUV== EqÉáä=kçêÇF= NVK=Ó=PMK=MVK=NVUV QT= NM

isVRJNVVM== EqÉáä=tÉëíF= MUK=Ó=NUK=NMK=NVVM TR= V

isVRJNVVN== EqÉáä=pΩÇF= MVK=Ó=NVK=MVK=NVVN RN= V

brobcJ`eVO= MPK=Ó=MUK=MUK=NVVO T= R

isVRJNVVN^== E^åëÅÜäΩëëÉ=pΩÇF= OQK=Ó=OUK=MUK=NVVO PQ= Q

isVRJNVVO== EqÉáä=lëíF= MTK=Ó=NUK=MVK=NVVO PN= V

brobcJaLkiVP= NMK=Ó=NRK=MRK=NVVP P=H=^ìëä~åÇ= R=H=R

isVRJNVVO^== E^åëÅÜäΩëëÉ=lëíF= PMK=MUK=Ó=MPK=MVK=NVVP PO= R

dÉåÑ=NVVP= OSK=Ó=OUK=MNK=NVVP V= P

qìêíã~åå=NVVP= OTK=MVK=Ó=MNK=NMK=NVVP P= Q

kb^q=NVVQ== E_ip=^äéqê~åëáí=i∏íëÅÜÄÉêÖF= ONK=Ó=OOK=MPK=NVVQ V= O

isVRJNVVQ== ElÄÉê~êíÜLwÉåíê~äëÅÜïÉáòF= OUK=Ó=PMK=MPK=NVVQ NN= O

isVRJNVVQ^= NRK=Ó=OQK=MUK=NVVQ QS= V

isVRJNVVQs== EsÉêÇáÅÜíìåÖ=båÖÉäÄÉêÖ=L==
_~Üå=OMMMF=

NOK=Ó=NSK=MVK=NVVQ ON= Q

isVRJNVVRs== EsÉêÇáÅÜíìåÖ=jÉåòáåÖÉå=L=
pÉåâìåÖëãÉëëìåÖÉå=wìÖF=

NRK=Ó=NVK=MRK=NVVR = åáÅÜí=îÉêïÉåÇÉí

kÉçíÉâíçåáâ=NVVR=EkblVRF= NNK=Ó=OOK=MVK=NVVR = åáÅÜí=îÉêïÉåÇÉí

^im=NVVR== E^äéqê~åëáí=dçííÜ~êÇ=_~ëáëíìååÉäF= NSK=Ó=ONK=NMK=NVVR = åáÅÜí=îÉêïÉåÇÉí

qçí~ä=áå=isVR=îÉêïÉåÇÉíW= NVUU=J=NVVQ OVV= NMN

q~ÄK=NJNW== §ÄÉêëáÅÜí=ΩÄÉê=ÇáÉ=ïáÅÜíáÖëíÉå=dmpJh~ãé~ÖåÉå=îçå=ëïáëëíçéç=òïáëÅÜÉå=NVUT=ìåÇ=NVVR=



=

= =
=

pÉáíÉ=O= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

^ìëëÉê= ÇÉê= Éìêçé®áëÅÜÉå= h~ãé~ÖåÉ= brobcJUV=ïìêÇÉå= ~ääÉ= ïáÅÜíáÖÉåI= îçå= ëïáëëíçéç= áå= ÇÉê= pÅÜïÉáò= ÇìêÅÜJ
ÖÉÑΩÜêíÉå=dmpJh~ãé~ÖåÉå=òïáëÅÜÉå=NVUU=ìåÇ=NVVQ=áå=ÇáÉ=isVRJdÉë~ãíä∏ëìåÖ=áåíÉÖêáÉêíK=få=ÇÉå=h~éáíÉäå=P=Äáë=
U=ïÉêÇÉå=ÇáÉ=^ìëïÉêíìåÖÉå=ÇáÉëÉê=h~ãé~ÖåÉå=ÉáåòÉäå=ÄÉëÅÜêáÉÄÉåK=aáÉ=h~ãé~ÖåÉå=ïìêÇÉå=ïáÉ=ÑçäÖí=ÖêìééáÉêíW==

J h~ãé~ÖåÉå=îçê=mêçàÉâíÄÉÖáåå=Eh~éK=PF=
J h~ãé~ÖåÉå=áã=Éìêçé®áëÅÜÉå=brobcJkÉíò=Eh~éK=QF=
J ÇáÉ=e~ìéíâ~ãé~ÖåÉå=ÇÉê=îáÉê=isVRJqÉáäåÉíòÉ=Eh~éK=RF=
J ÇáÉ=^åëÅÜäìëëâ~ãé~ÖåÉå=~å=ÇáÉ=i~åÇÉëíêá~åÖìä~íáçå=ìåÇ=~å=Ç~ë=i~åÇÉëåáîÉääÉãÉåí=Eh~éK=SF=
J ÇáÉ=k~ÅÜâ~ãé~ÖåÉ=ëçïáÉ=ÇáÉ=ÉêëíÉ=sÉêÇáÅÜíìåÖëâ~ãé~ÖåÉ=Eh~éK=TF=
J ìåÇ=ëÅÜäáÉëëäáÅÜ=ÇáÉ=òìë®íòäáÅÜ=îÉêïÉåÇÉíÉ=a~íÉå=~ìë=~åÇÉêÉå=dmpJh~ãé~ÖåÉå=Eh~éK=UF=

=
aáÉ=ÉáåòÉäåÉå=h~ãé~ÖåÉå=ïÉêÇÉå=àÉïÉáäë=å~ÅÜ=ÇÉãëÉäÄÉå=pÅÜÉã~=áå=q~ÄÉääÉåÑçêã=ìåÇ=ãáí=qÉñíÉå=ÄÉëÅÜêáÉÄÉåW=
k~ÅÜ= ~ääÖÉãÉáåÉå= ^åÖ~ÄÉå= òì= ÇÉå= îÉê~êÄÉáíÉíÉå= dmpJjÉëëÇ~íÉå= ìåÇ= ÇÉå= ÖÉãÉëëÉåÉå= pí~íáçåÉå= ïÉêÇÉå=
bêä®ìíÉêìåÖÉå= òì= ÇÉå= îÉêïÉåÇÉíÉå= p~íÉääáíÉåÄ~ÜåÉå= ìåÇ= ÇÉå= dmpJ^ìëïÉêíìåÖÉå= ÇáÉëÉê= báåòÉäâ~ãé~ÖåÉå=
ÖÉÖÉÄÉåK= a~ÄÉá= ïáêÇ= ~ìÅÜ= ~ìÑ= ïÉáíÉêÑΩÜêÉåÇÉ= aÉí~áäÄÉêáÅÜíÉ= îÉêïáÉëÉåK= aáÉ= brobcJh~ãé~ÖåÉå= ìåÇ= ÇÉêÉå=
^ìëïÉêíìåÖ= ïÉêÇÉå= áã= h~éáíÉä= Q= Éíï~ë= ÇÉí~áääáÉêíÉê= ÇçâìãÉåíáÉêíI= ïÉáä= ëáÉ= ÉáåÉå= ïÉëÉåíäáÅÜÉå= ^åíÉáä= ~å= ÇÉê=
i~ÖÉêìåÖ=ÇÉë=dÉë~ãíåÉíòÉë=áå=ÇÉå=ÖäçÄ~äÉå=_ÉòìÖëëóëíÉãÉå=fqop=ìåÇ=bqop=Ü~ííÉåK=

fã=h~éáíÉä=V=ïÉêÇÉå=ïÉáíÉêÉ=dmpJh~ãé~ÖåÉå=Éêï®ÜåíI=ïÉäÅÜÉ=å~ÅÜ=mêçàÉâíÉåÇÉ= áã=g~ÜêÉ=NVVR=ÖÉãÉëëÉå=
ïçêÇÉå=ëáåÇ=ìåÇ=~åä®ëëäáÅÜ=ÇÉê=^ìëïÉêíìåÖ=ÑΩê=nì~äáí®íëîÉêÖäÉáÅÜÉ=Eh~éK=NMKQF=ÄÉáÖÉòçÖÉå=ïÉêÇÉå=âçååíÉåK=fã=
h~éáíÉä=NM=ïáêÇ= ëÅÜäáÉëëäáÅÜ= ÇáÉ= sÉêÉáåáÖìåÖ= ~ääÉê= qÉáäâ~ãé~ÖåÉå= òìê=dÉë~ãíä∏ëìåÖ=ìåÇ=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉê=
ÄÉáÇÉå=_ÉòìÖëê~ÜãÉå=`eqocVR=ìåÇ=isVR=ÄÉëÅÜêáÉÄÉåK=báåÉ= ëíáÅÜïçêí~êíáÖÉ=wìë~ããÉåÑ~ëëìåÖ=ÇÉê=dÉë~ãíJ
~ìëÖäÉáÅÜìåÖ=ÇÉë=isVRJkÉíòÉë=áëí=áã=h~éáíÉä=NMKR=òìë~ããÉåÖÉëíÉääíK=

=



=

= =
=

pÉáíÉ=P= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

O dêìåÇä~ÖÉå=ìåÇ=~ääÖÉãÉáåÉê=^Ää~ìÑ=ÇÉê=_ÉêÉÅÜåìåÖÉå=
aáÉ=dmpJjÉëëìåÖÉå=ÇÉê= ÉáåòÉäåÉå=qÉáäâ~ãé~ÖåÉå= áã=dmpJkÉíò= isVR=ïìêÇÉå= ä~ìÑÉåÇI= ÇKÜK= ÇáêÉâí= å~ÅÜ= àÉÇÉê=
jÉëëâ~ãé~ÖåÉ=ÇìêÅÜ=ëïáëëíçéç=~ìëÖÉïÉêíÉíK=bÄÉåëç=ïáÉ=ÇáÉ=jÉëëìåÖÉå=ï~êÉå=~ìÅÜ=ÇáÉ=_ÉêÉÅÜåìåÖÉå=~ìÑ=
Ü∏ÅÜëíÉ=dÉå~ìáÖâÉáí=ìåÇ=wìîÉêä®ëëáÖâÉáí=~ìëÖÉäÉÖíK= få=ÉåÖÉê=wìë~ããÉå~êÄÉáí=ãáí=ÇÉã=^ëíêçåçãáëÅÜÉå= fåëíáíìí=
ÇÉê= råáîÉêëáí®í= _Éêå= E^fr_F= ìåÇ= ÇÉã= fåëíáíìí= ÑΩê= dÉçÇ®ëáÉ= ìåÇ= mÜçíçÖê~ããÉíêáÉ= EfdmF= ÇÉê= bqe= wΩêáÅÜ= êÉëéK=
ÇÉëëÉå=dÉçÇ®ëáÉ=ìåÇ=dÉçÇóå~ãáâ=i~Äçê=EddiF=ïìêÇÉå=ÇáÉ=^ìëïÉêíÉ~äÖçêáíÜãÉå=ìåÇ=JãçÇÉääÉ=ëíÉíë=îÉêÄÉëëÉêí=
ìåÇ= àÉïÉáäë= ÇÉã= åÉìëíÉå= pí~åÇ= ~åÖÉé~ëëíK= _ÉëçåÇÉêÉë= dÉïáÅÜí= ïìêÇÉ= Ç~ÄÉá= ~ìÑ= ÇáÉ= bäáãáåáÉêìåÖ= çÇÉê=
ïÉåáÖëíÉåë= oÉÇìâíáçå= îçå= ëóëíÉã~íáëÅÜÉå= cÉÜäÉêÉáåÑäΩëëÉå= ÖÉäÉÖíI= ëçïÉáí= ÇáÉëÉ= åáÅÜí= ÄÉêÉáíë= ÇìêÅÜ= çéíáã~äÉ=
jÉëë~åçêÇåìåÖÉå=áã=cÉäÇ=îÉêãáÉÇÉå=ïÉêÇÉå=âçååíÉåK=k~ÅÜ=ÉáåÉê=âìêòÉå=_ÉëÅÜêÉáÄìåÖ=ÇÉê=pçÑíï~êÉ=áã=h~éáíÉä=
OKN= ìåÇ= ÇÉë= ~ääÖÉãÉáåÉå= _ÉêÉÅÜåìåÖë~Ää~ìÑÉë= áã= h~éáíÉä= OKO= ïÉêÇÉå= áã= h~éáíÉä= OKP= ~äë= ïáÅÜíáÖëíÉ= báåÑäΩëëÉ=
å~ãÉåíäáÅÜ=ÇáÉ=p~íÉääáíÉåÄ~ÜåÉåI=ÇáÉ=áçåçëéÜ®êáëÅÜÉ=ìåÇ=íêçéçëéÜ®êáëÅÜÉ=oÉÑê~âíáçå=ëçïáÉ=ÇáÉ=^ÄïÉáÅÜìåÖÉå=ÇÉê=
^åíÉååÉåJmÜ~ëÉåòÉåíêÉå=å®ÜÉê=Éêä®ìíÉêíK=

OKN _ÉêåÉëÉ=dmp=pçÑíï~êÉ=
^ääÉ=dmpJ^ìëïÉêíìåÖÉå= ~ã=_ìåÇÉë~ãí= ÑΩê= i~åÇÉëíçéçÖê~éÜáÉ= EëïáëëíçéçF= áã=wìë~ããÉåÜ~åÖ=ãáí= ÇÉê= åÉìÉå=
i~åÇÉëîÉêãÉëëìåÖ= isVR= ïìêÇÉå= ãáí= ÇÉê= _ÉêåÉëÉ= dmp= pçÑíï~êÉ= ÇìêÅÜÖÉÑΩÜêíI= ïÉäÅÜÉ= ~ã= ^fr_= ìåíÉê= ÇÉê=
iÉáíìåÖ= îçå= mêçÑK= aêK= dK= _ÉìíäÉê= ÉåíïáÅâÉäí= ïìêÇÉK= aáÉ=_ÉêåÉëÉ= dmp= pçÑíï~êÉI= ÇÉê= k~ÅÜÑçäÖÉê= ÇÉë=_ÉêåÉëÉ=
pÉÅçåÇ=dÉåÉê~íáçå=dmp=pçÑíï~êÉ=póëíÉãI=ïìêÇÉ=éêáã®ê= ÑΩê=ÇáÉ=cçêëÅÜìåÖ=ëçïáÉ= ÑΩê= êçìíáåÉã®ëëáÖÉ=^ìëïÉêJ
íìåÖÉå= îçå= ÜçÅÜÖÉå~ìÉåI= ãÉáëí= ïÉáíê®ìãáÖÉå= sÉêãÉëëìåÖÉå= ãáí= dmp= ÉåíïáÅâÉäíK= páÉ= áëí= ÑΩê= mê®òáëáçåëJ
~ìëïÉêíìåÖÉå= îçå= ëí~íáëÅÜÉå= dmpJkÉíòÉå= äçâ~äÉåI= ä~åÇÉëïÉáíÉå= Äáë= âçåíáåÉåí~äÉå= ^ìëã~ëëÉë= ÖÉÉáÖåÉíK= aáÉ=
e~ìéíâìåÇÉå= ëáåÇ= ëçãáí= råáîÉêëáí®íÉåLeçÅÜëÅÜìäÉå= ìåÇ= éêçÑÉëëáçåÉääÉ= ^åïÉåÇÉê= áå= fåëíáíìíáçåÉå= ïáÉ= òK_K=
i~åÇÉëîÉêãÉëëìåÖë®ãíÉêåI= ÇáÉ= mê®òáëáçåëJsÉêãÉëëìåÖÉå=ãáí= dmp= ÇìêÅÜÑΩÜêÉåK= a~ë= _ìåÇÉë~ãí= ÑΩê= i~åÇÉëJ
íçéçÖê~éÜáÉ=éÑäÉÖíÉ=ëÉáí=jáííÉ=ÇÉê=^ÅÜíòáÖÉêà~ÜêÉ=ÉáåÉ=ÉåÖÉ=wìë~ããÉå~êÄÉáí=ãáí=ÇÉã=^fr_K=fã=j~á=NVUT=ïìêÇÉ=
òïáëÅÜÉå=ëïáëëíçéç=ìåÇ=ÇÉã=^fr_=ÉáåÉ= ?sÉêÉáåÄ~êìåÖ=ΩÄÉê=ÇáÉ=§ÄÉêå~ÜãÉ=ìåÇ=tÉáíÉêÉåíïáÅâäìåÖ=ÇÉê=dmpJ
pçÑíï~êÉ?= ~ÄÖÉëÅÜäçëëÉåK= a~ãáí= ëçääíÉå= ÄÉá= ÇÉê= båíïáÅâäìåÖ= ÇÉê= dmpJpçÑíï~êÉ= ~ìÅÜ= ÇáÉ= ^åÑçêÇÉêìåÖÉå= ÇÉê=
mê~ñáë= ÖÉÄΩÜêÉåÇ= ÄÉêΩÅâëáÅÜíáÖí= ïÉêÇÉå= ìåÇ= ÇáÉ= áå= ÇÉê= éê~âíáëÅÜÉå= ^åïÉåÇìåÖ= ÖÉïçååÉåÉå= bêÑ~ÜêìåÖÉå=
ïáÉÇÉêìã=áå=ÇáÉ=tÉáíÉêÉåíïáÅâäìåÖ=òìêΩÅâÑäáÉëëÉåK=

aáÉ=_ÉêÉÅÜåìåÖÉå=ÇÉê=ÉêëíÉå=dmpJjÉëëâ~ãé~ÖåÉå=îçå=ëïáëëíçéç=~Ä=NVUU=Äáë=Üáå= òìê=ÉêëíÉå=dÉë~ãíä∏ëìåÖ=
îçå=isVR= áã=g~ÜêÉ=NVVR=ïìêÇÉå=ãáí=îÉêëÅÜáÉÇÉåÉå=sÉêëáçåÉå=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=P=ÖÉã~ÅÜíK=
aáÉ=sÉêëáçå=PKM=ï~ê=áã=j®êò=NVUU=îÉêÑΩÖÄ~êK=fã=aÉòÉãÄÉê=NVUU=ÑçäÖíÉ=ÇáÉ=sÉêëáçå=PKNI=áã=^éêáä=NVVM=ÇáÉ=sÉêëáçå=
PKOI=áã=j~á=NVVN=ÇáÉ=sÉêëáçå=PKPI=áã=j~á=NVVP=ÇáÉ=sÉêëáçå=PKQI=áã=g~åì~ê=NVVQ=ÇáÉ=sÉêëáçå=PKRI=ÇáÉ=äÉíòíÉ=ÇÉê=PÉê=
pÉêáÉK= k~ÅÜ= ^ÄëÅÜäìëë= ÇÉê= dÉë~ãí~ìëïÉêíìåÖ= ïìêÇÉå= ~ÄÉê= ~ìÅÜ= sÉêÖäÉáÅÜëÄÉêÉÅÜåìåÖÉå= ãáí= ÇÉå= åÉìÉå=
sÉêëáçåÉå=QKM=ìåÇ=QKO=ÖÉã~ÅÜí=EîÖäK=h~éK=NMKS=ìåÇ=^åÜ~åÖ=^RF=xoçíÜ~ÅÜÉê=ìåÇ=jÉêî~êíI=NVVSX=táÖÉíI=NVVSÄzK==

aáÉ= _ÉêåÉëÉ= dmp= pçÑíï~êÉ= áëí= ãçÇìä~ê= ~ìÑÖÉÄ~ìíK= aáÉ= sÉêëáçå= PKM= ÄÉëí~åÇ= ~ìë= áåëÖÉë~ãí= OO= e~ìéíJ
éêçÖê~ããÉåI= ÇáÉ= sÉêëáçå= PKR= ~ìë= ΩÄÉê= RMK= páÉ= ëáåÇ= áã= cçêíê~å= TT= pí~åÇ~êÇ= éêçÖê~ããáÉêí= ìåÇ= áå= ÑΩåÑ= qÉáäÉ=
ÖÉÖäáÉÇÉêíW=

− qê~åëÑÉê=m~êí=
− lêÄáí=m~êí=
− mêçÅÉëëáåÖ=m~êí=
− páãìä~íáçå=m~êí=
− pÉêîáÅÉ=m~êí=

pçïçÜä=ÄÉòΩÖäáÅÜ=ÇÉê=jçÇÉääáÉêìåÖ=ïáÉ=~ìÅÜ=ÇÉê=^ìëïÉêíÉäçÖáâ= áëí=ÇáÉ=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=ëÉÜê=ìãÑ~ëëÉåÇ=
âçåòáéáÉêíK=pç=â∏ååÉå=ìK~KI=àÉ=å~ÅÜ=báåë~íòI=ÑçäÖÉåÇÉ=m~ê~ãÉíÉêíóéÉå=ÉáåÖÉÑΩÜêí=ïÉêÇÉåW=

− dÉçòÉåíêáëÅÜÉ=pí~íáçåëâççêÇáå~íÉå=
− mÜ~ëÉåãÉÜêÇÉìíáÖâÉáíÉå=E^ãÄáÖìáíáÉëF=
− p~íÉääáíÉåJ_~Üåé~ê~ãÉíÉê=
− içâ~äÉë=fçåçëéÜ®êÉåJjçÇÉää=
− içâ~äÉë=qêçéçëéÜ®êÉåJjçÇÉää=
− mÜ~ëÉåòÉåíêÉå=ÇÉê=^åíÉååÉå=
− rÜêÑÉÜäÉê=Ep~íÉääáíÉå=ìåÇ=bãéÑ®åÖÉêF=

^äë=_ÉçÄ~ÅÜíìåÖÉå=ïÉêÇÉå=`çÇÉJ=ìåÇ=mÜ~ëÉåãÉëëìåÖÉå=~ìÑ=ÇÉå=iNJ=ìåÇ=iOJpáÖå~äÉå=ÇÉê=dmpJp~íÉääáíÉå=EëçïáÉ=
îÉêëÅÜáÉÇÉåÉ= iáåÉ~êâçãÄáå~íáçåÉå= Ç~îçåF= îÉê~êÄÉáíÉíK= aáÉ= a~íÉå= ~ìë= ãÉÜêÉêÉå= pÉëëáçåÉå= EjÉëëí~ÖÉåF= ìåÇ=



=
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isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

h~ãé~ÖåÉå=â∏ååÉå=ëíêÉåÖ=å~ÅÜ=ÇÉê=jÉíÜçÇÉ=ÇÉê=âäÉáåëíÉå=nì~Çê~íÉ=ìåíÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=ÇÉê=hçêêÉä~íáçåÉå=
áå=ÉáåÉê=dÉë~ãíä∏ëìåÖ=~ìëÖÉÖäáÅÜÉå=ïÉêÇÉåK=

_Éá= ÇÉê= fåëí~ää~íáçå= ÇÉê= îÉêëÅÜáÉÇÉåÉå= sÉêëáçåÉå= ÇÉë= pçÑíï~êÉé~ÅâÉíÉë= ìåÇ= ÇÉã= ^ìÑÄ~ì= ÉáåÉê= çéíáã~äÉå=
a~íÉåëíêìâíìê= ~ìÑ= ÇÉã= mofjb= `çãéìíÉê= ïáÉ= ~ìÅÜ= ~ìÑ= ÇÉã= ëé®íÉêÉå= f_j= opSMMM= ofp`= póëíÉã= ïìêÇÉ= ÇáÉ=
Ç~ã~äáÖÉ=^ÄíÉáäìåÖ=dÉçÇ®ëáÉ=í~íâê®ÑíáÖ=îçå=ÇÉê=aáÉåëíëíÉääÉ=fåÑçêã~íáâI=å~ãÉåíäáÅÜ=ÇÉå=fåÖÉåáÉìêÉå=rK=dÉêÄÉê=ìåÇ=
cK= t~äëÉêI= ìåíÉêëíΩíòíK= cΩê= ÇÉå= ÄÉÇáÉåìåÖëÑêÉìåÇäáÅÜÉå= báåë~íò= ÇÉê= _ÉêåÉëÉ= dmp= pçÑíï~êÉ= ~ìÑ= ÇÉã= mofjbJ
oÉÅÜåÉê=Ü~ííÉ=cK=t~äëÉê=Éáå=ìãÑ~åÖêÉáÅÜÉë=o~ÜãÉåéêçÖê~ãã=ÉåíïáÅâÉäíK=wìÇÉã=ëÅÜêáÉÄ=Éê=Éáå=ríáäáíóJmêçÖê~ãã=
òìã=^êÅÜáîáÉêÉå=ÇÉê=dmpJlêáÖáå~äÇ~íÉå=ëçïáÉ=Ö~åòÉê=dmpJh~ãé~ÖåÉåK=

wìë®íòäáÅÜ=òìã=~ääÖÉãÉáåÉå=iáíÉê~íìêîÉêòÉáÅÜåáë=áã=h~éK=NN=ëÉá=~ìÑ=ÇáÉ=açâìãÉåí~íáçåÉå=ΩÄÉê=ÇáÉ=_ÉêåÉëÉ=dmp=
pçÑíï~êÉ=ÇÉê=sÉêëáçåÉå=P=ìåÇ=QI=ÜÉê~ìëÖÉÖÉÄÉå=îçã=^fr_I=ëçïáÉ=áåíÉêåÉ=qÉÅÜåáëÅÜÉ=_ÉêáÅÜíÉ=ÄÉíêÉÑÑÉåÇ=ÇÉêÉå=
^åïÉåÇìåÖ=ÄÉá=ëïáëëíçéç=îÉêïáÉëÉåK==

OKO §ÄÉêëáÅÜí=ΩÄÉê=ÇÉå=_ÉêÉÅÜåìåÖë~Ää~ìÑ=
cΩê= ÇáÉ= isVRJ^ìëïÉêíìåÖÉå= ïìêÇÉå= àÉïÉáäë= ÇáÉ= ~âíìÉääëíÉå= sÉêëáçåÉå= ÇÉê=_ÉêåÉëÉ= dmp= pçÑíï~êÉ= ÉáåÖÉëÉíòíI=
å~ãÉåíäáÅÜ= ÇáÉ= sÉêëáçåÉå=PKN= Äáë= PKRK= aáÉ= ÖÉåÉêÉääÉå= pÅÜêáííÉ= êÉëéK= mêçÖê~ããÉ= ÇÉê= ^ìëïÉêíìåÖ= ÉáåÉê= dmpJ
h~ãé~ÖåÉ=båÇÉ=ÇÉê=^ÅÜíòáÖÉêJ=ìåÇ=^åÑ~åÖë=ÇÉê=kÉìåòáÖÉêà~ÜêÉ=ï~êÉå=ÇáÉ=cçäÖÉåÇÉåW=

a~íÉåÄÉêÉáíëíÉääìåÖW=

J=qê~åëÑÉê=ÇÉê=qêáãÄäÉ=lêáÖáå~äÇ~íÉå=áã=oçÜÑçêã~í=E_áå®êÑçêã~í=~ìëëÉê=jÉëë~ÖÉJcáäÉëF=~Ä=ÇÉå=dmpJ
bãéÑ®åÖÉêå=~ìÑ=ÇÉå=m`W=ååååíííëKÇ~íI=ååååíííëKÉéÜI=ååååíííëKáçåI=ååååíííëKãÉë=

J=qoqo^kp= rãÑçêã~íáÉêìåÖ=ÇÉê=qêáãÄäÉ=oçÜÇ~íÉå=EjÉëëÑáäÉë=KÇ~íF=áåë=^p`ffJcçêã~í=

J=qo_ol^a= rãÑçêã~íáÉêìåÖ=ÇÉê=_êç~ÇÅ~ëí=_~ÜåÇ~íÉå=EbéÜÉãÉêáÇÉåÑáäÉë=KÉéÜF=áåë=^p`ffJcçêã~í=

J=qoofkbul= rãÑçêã~íáÉêìåÖ=ÇÉê=qêáãÄäÉ=oçÜÇ~íÉå=EjÉëëÑáäÉë=KÇ~íF=áå=Ç~ë=áåíÉêå~íáçå~äÉ=pí~åÇ~êÇJ
^ìëí~ìëÅÜÑçêã~í=ofkbuW=ååååíííëKóól==

J=qoofkbuk= rãÑçêã~íáÉêìåÖ=ÇÉê=_êç~ÇÅ~ëí=_~ÜåÇ~íÉå=EbéÜÉãÉêáÇÉåÑáäÉë=KÉéÜF=~ìë=ÇÉå=qêáãÄäÉ=
bãéÑ®åÖÉêå=áåë=ofkbuJcçêã~íW=ååååíííëKóók=

J=a~íÉåëáÅÜÉêìåÖ=ÇÉê=oçÜÇ~íÉå=EÄáå®ê=ìåÇ=^p`ffF=

J=mêçîáëçêáëÅÜÉ=^ìëïÉêíìåÖ=ãáí=qêáãÄäÉ=pí~åÇ~êÇëçÑíï~êÉ=Eqofjsb`F=ìåíÉê=sÉêïÉåÇìåÖ=ÇÉê=_êç~ÇÅ~ëí=
_~ÜåÉå=

J=_ÉëÅÜ~ÑÑìåÖ=ÇÉê=éê®òáëÉå=dmpJ_~ÜåÇ~íÉå=EéêÉÅáëÉ=çêÄáíë=îçå=kpt`Laj^=êÉëéK=fdpF=

qê~åëÑÉêW=

J=§ÄÉêëéáÉäÉå=ÇÉê=oçÜÇ~íÉå=~ìÑ=ÇÉå=mofjb=`çãéìíÉê=êÉëéK=ÇÉå=f_j=opSMMM=ofp`=pÉêîÉê=
J=m`cjqo= qê~åëÑÉê=ÇÉê=^p`ffJa~íÉå=E~ìë=qoqo^kpF=áåë=_ÉêåÉëÉ=cçêã~í=ÖÉíêÉååí=å~ÅÜ=`çÇÉJ=ìåÇ=

mÜ~ëÉåÄÉçÄ~ÅÜíìåÖÉåW=`ebaååååíííëI=`labååååíííëX=mebaååååíííëI=me^pååååíííë=

J=oul_sP= qê~åëÑÉê=ÇÉê=ofkbuJcáäÉë=E~ìë=qoofkbulF=áåë=_ÉêåÉëÉ=cçêã~í=ÖÉíêÉååí=å~ÅÜ=`çÇÉJ=ìåÇ=
mÜ~ëÉåÄÉçÄ~ÅÜíìåÖÉåW=
Äáë=sÉêëáçå=PKOW=`ebaååååíííëI=`labååååíííëX=mebaååååíííëI=me^pååååíííë=
~Ä=sÉêëáçå=PKPW=ååååíííëK`weI=ååååíííëK`wlI=ååååíííëKmweI=ååååíííëKmwlI=

_~ÜåÄÉëíáããìåÖW=

J=cqmLtcqm= §ÄÉêëéáÉäÉå=ÇÉê=_êç~ÇÅ~ëí=_~ÜåÉå=EÄêç~ÇÅ~ëí=çêÄáíëF=ëçïáÉ=ÇÉê=éê®òáëÉå=dmpJ_~ÜåÇ~íÉå=
EéêÉÅáëÉ=çêÄáíë=îçå=kpt`Laj^=êÉëéK=fdpF=~ìÑ=ÇÉå=mofjb=`çãéìíÉê=êÉëéK=ÇÉå=f_j=ofp`=
pÉêîÉê=

J=_oa`eh= qÉëíÉå=ÇÉê=a~íÉåèì~äáí®í=îçå=Äêç~ÇÅ~ëí=çêÄáíë=EáåíÉê~âíáîF=ìåÇ=bäáãáå~íáçå=îçå=çÑÑÉåëáÅÜíäáÅÜ=
Ñ~äëÅÜÉå=p~íÉääáíÉå=jÉëë~ÖÉë=

J=_oaqpq= ^ìíçã~íáëÅÜÉ=sÉêëáçå=îçå=_oa`eh=

J=p^q`ih= bñíê~ÜáÉêÉå=îçå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉêå=~ìë=_êç~ÇÅ~ëí=cáäÉë==

J=aj^kdp`ih=rãÑçêã~íáÉêìåÖ=ÇÉê=p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=îçã=aj^J=áåë=kdpJcçêã~í=

J=_oaq^_= rãêÉÅÜåìåÖ=ÇÉê=Äêç~ÇÅ~ëí=çêÄáíë=áå=í~Äìä~ê=çêÄáíë=Eí~ÄÉää~êáëÅÜÉë=_~ÜåÑáäÉF=áã=póëíÉã=gOMMMKM=
J=aj^mob= rãÑçêã~íáÉêìåÖ=ÇÉê=éêÉÅáëÉ=çêÄáíë=îçã=aj^Jcçêã~í=áåë=pmPJcçêã~í=

J=mobq^_= rãêÉÅÜåìåÖ=ÇÉê=_~ÜåáåÑçêã~íáçåÉå=ÇÉê=éêÉÅáëÉ=çêÄáíë=áå=í~Äìä~ê=çêÄáíë==
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isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

J=abcpqa= _ÉêÉÅÜåìåÖ=ÇÉê=p~íÉääáíÉåÄ~ÜåÉå=Eëí~åÇ~êÇ=çêÄáíëF=ìåíÉê=ëíêÉåÖÉê=_É~ÅÜíìåÖ=ÇÉê=
_ÉïÉÖìåÖëÖäÉáÅÜìåÖÉå=ìåÇ=~ääÑ®ääáÖÉê=pí∏êé~ê~ãÉíÉê==

J=lo_dbk= Çáíç=Ek~ÅÜÑçäÖÉéêçÖê~ãã=áå=sÉêëáçå=QKMF=

mêÉéêçÅÉëëáåÖW=

aáÉ= a~íÉå~ìÑÄÉêÉáíìåÖ= áã= mêÉéêçÅÉëëáåÖ= ìãÑ~ëëíÉ= ïáÉÇÉêìã= ãÉÜêÉêÉ= mêçÖê~ããëÅÜêáííÉI= áå= ÇÉåÉå= ìK~K= ÇáÉ=
lÑÑëÉíë=ÇÉê=bãéÑ®åÖÉêìÜêÉå=éêç=jÉëëÉéçÅÜÉ=~ìÑ=ÄÉëëÉê=~äë=N=jáâêçëÉâìåÇÉ=ÖÉå~ì=ÖÉëÅÜ®íòí=ïìêÇÉåK=a~å~ÅÜ=
ïìêÇÉå=ÑΩê=àÉÇÉ=pÉëëáçå=ÇáÉ=ìå~ÄÜ®åÖáÖÉå=_~ëáëäáåáÉå=òïáëÅÜÉå=ÇÉå=ÖÉãÉëëÉåÉå=pí~íáçåÉå=ÇÉÑáåáÉêí=ìåÇ=ÇáÉ=ëçÖK=
ëáåÖäÉ= ÇáÑÑÉêÉåÅÉë= EòïáëÅÜÉå= ÇÉå= òïÉá= båÇëí~íáçåÉåF= ÖÉÄáäÇÉíI=ïçÄÉá= ÇáÉ= ^åò~Üä= ÇÉê= ÖÉãÉáåë~ãÉå=jÉëëìåÖÉå=
ã~ñáãáÉêí= ìåÇ= ÇáÉ= i®åÖÉ= ÇÉê= _~ëáëäáåáÉå= ãáåáãáÉêí= ïìêÇÉK= tÉáíÉêÉ= pÅÜêáííÉ= ÇÉê= sçêîÉê~êÄÉáíìåÖ= ï~êÉå= ÇáÉ=
båíÇÉÅâìåÖ=ìåÇ=bäáãáåáÉêìåÖ=îçå=ÖêçÄÉå=^ìëêÉáëëÉêå=ìåÇ=ÇáÉ=hçêêÉâíìê=îçå=mÜ~ëÉåëéêΩåÖÉå=EÅóÅäÉ=ëäáéëFI=ïçãáí=
ëÅÜäáÉëëäáÅÜ=ÑΩê=~ääÉ=pÉëëáçåÉå=ÄÉêÉáåáÖíÉ=âçåíáåìáÉêäáÅÜÉ=mÜ~ëÉåÇáÑÑÉêÉåòÉå=îçêä~ÖÉåK=

J=`la`eh== §ÄÉêéêΩÑìåÖ=ÇÉë=`çÇÉJ_ÉçÄ~ÅÜíìåÖÉå=~ìÑ=^ìëêÉáëëÉê==

J=`lapmm== báåòÉäéìåâíÄÉëíáããìåÖ=ìåÇ=bãéÑ®åÖÉêìÜêJpóåÅÜêçåáë~íáçå=éêç=jÉëëÉéçÅÜÉ=ãáííÉäë=ÇÉê=
ÄÉêÉáåáÖíÉå=`çÇÉJ_ÉçÄ~ÅÜíìåÖÉå==

J=flkbpq= _ÉëíáããìåÖ=ÇÉê=m~ê~ãÉíÉê=ÇÉë=báåëÅÜáÅÜíJfçåçëéÜ®êÉåãçÇÉääÉë=~ìë=
wïÉáÑêÉèìÉåòÉåãÉëëìåÖÉå==

J=pkdafc== _áäÇìåÖ=ÇÉê=_~ëáëäáåáÉå=EëáåÖäÉ=ÇáÑÑÉêÉåÅÉ=ÑáäÉëFX=e~ìéíâêáíÉêáÉåW=ã~ñáã~äÉ=^åò~Üä=mÜ~ëÉåJ
_ÉçÄ~ÅÜíìåÖÉå=ìåÇ=ãáåáã~äÉ=_~ëáëäáåáÉåä®åÖÉ=òïáëÅÜÉå=òïÉá=ÖÉãÉáåë~ã=çéÉêáÉêÉåÇÉå=
pí~íáçåÉåW=ååååíííëKmpeI=ååååíííëKmplI=

J=l_pqpq= j~åìÉääÉ=_ÉêÉáåáÖìåÖ=ÇÉê=mÜ~ëÉåãÉëëìåÖÉå=îçå=ÅóÅäÉ=ëäáéë=E^ìÑòÉáÅÜåìåÖëäΩÅâÉåF=ìåÇ=
j~êâáÉêìåÖ=îçå=^ìëêÉáëëÉêå=EsçêÖ®åÖÉê=ÇÉë=mêçÖê~ããë=j^rmomF==

J=j^rmom= j~åìÉääÉ=çÇÉê=~ìíçã~íáëÅÜÉ=sçêîÉê~êÄÉáíìåÖ=Ebäáãáå~íáçå=îçå=ÅóÅäÉ=ëäáéëI=ÅäçÅâ=àìãéëI=
j~êâáÉêÉå=îçå=^ìëêÉáëëÉêå=áå=ÇÉå=mÜ~ëÉåJ_ÉçÄ~ÅÜíìåÖÉåF==

^å=ÇáÉëÉê=píÉääÉ=ëçää=Éêï®Üåí=ïÉêÇÉåI=Ç~ëë=ÇÉê=a~íÉåîçêîÉê~êÄÉáíìåÖëëÅÜêáíí= áå=ÇÉå=mêçÖê~ããÉå=l_pqpq=ìåÇ=
j^rmom=ïÉáí~ìë=ÇÉê=òÉáí~ìÑï®åÇáÖëíÉ=qÉáä=ÇÉê=^ìëïÉêíìåÖ=ÇÉê=a~íÉå=ÑΩê=ÇáÉ=isVRJh~ãé~ÖåÉå=ï~êK=jáí=ÇáÉëÉå=
mêçÖê~ããÉå= ïìêÇÉå= ÇáÉ= jÉëëÇ~íÉå= ~ääÉê= _~ëáëäáåáÉå= ãáåìíá∏ë= E?ã~åìÉää?F= ÖÉëÅêÉÉåíK= aáÉ= a~íÉåÄÉêÉáåáÖìåÖ= áå=
l_pqpqLj^rmom= ãáí= ÇÉå= ã~êâáÉêíÉå= _ÉçÄ~ÅÜíìåÖÉå= ~ìÑ= iN= ìåÇ= iO= ïìêÇÉ= àÉïÉáäë= ~ìÑ= ^ìëïÉêíÉÑçêãìä~êÉå=
ÑÉëíÖÉÜ~äíÉåI= òìë~ããÉå= ãáí= ÇÉå= êÉëìäíáÉêÉåÇÉå= ojpJtÉêíÉå= ÇÉê= íêáéäÉ= ÇáÑÑÉêÉåÅÉ= EiPF= ëçïáÉ= ÇÉå= ã~ñáã~äÉå=
oÉëáÇìÉå= áå= iN= ìåÇ= iOK= aÉê= ^ìÑï~åÇ= éêç= _~ëáëäáåáÉ= ÄÉíêìÖ= ãáåÇÉëíÉåë= NR= jáåìíÉåI= âçååíÉ= ~ÄÉê= ~ìÅÜ= Ç~ë=
aêÉáÑ~ÅÜÉ=Ç~îçå=ÉêêÉáÅÜÉåK= få=ÉáåÉã=ÉêëíÉå=~ìíçã~íáëÅÜÉå=aìêÅÜä~ìÑ=ïìêÇÉå=ÅóÅäÉ=ëäáéë=ÉåíÇÉÅâí=ìåÇ=âçêêáÖáÉêí=
ëçïáÉ=ÉáåÇÉìíáÖÉ=^ìëêÉáëëÉê=ÉäáãáåáÉêí=ìåÇ=å~ÅÜ=ä®åÖÉêÉå=råíÉêÄêΩÅÜÉå=åÉìÉ=^ãÄáÖìáíáÉë=~ìÑÖÉëÉíòíK=få=ïÉáíÉêÉå=
áåíÉê~âíáîÉå=aìêÅÜä®ìÑÉå=ïìêÇÉå= ÉáåÑ~ÅÜÉ=aáÑÑÉêÉåòÉåI=ïÉäÅÜÉ=ÖêçëëÉ=oÉëáÇìÉå= îÉêìêë~ÅÜíÉåI=ã~åìÉää=ã~êâáÉêí=
ìåÇ=ëçãáí=îçê=ÇÉê=^ìëÖäÉáÅÜìåÖ=ÉäáãáåáÉêíK=aáÉë=íê~í=îçê=~ääÉã=~åä®ëëäáÅÜ=îçå=åÉì=ΩÄÉê=ÇÉå=eçêáòçåí=~ìÑëíÉáÖÉåÇÉå=
çÇÉê=ìåíÉêÖÉÜÉåÇÉå=p~íÉääáíÉå=~ìÑK=p~íÉääáíÉåI=ÇÉêÉå=jÉÜêÇÉìíáÖâÉáíÉå=E^ãÄáÖìáíáÉëF=áã=m~ê~ãÉíÉêëÅÜ®íòîÉêÑ~ÜêÉå=
áã=å~ÅÜÑçäÖÉåÇÉå=mêçÖê~ãã=dmpbpq=åáÅÜí=~ìÑ=Ö~åòÉ=w~ÜäÉå=ÑáñáÉêí=ïÉêÇÉå=âçååíÉåI=ïìêÇÉå=áå=ÉáåÉã=ïÉáíÉêÉå=
_É~êÄÉáíìåÖëëÅÜêáíí= ëéÉòáÉää= ìåíÉêëìÅÜí= ìåÇ= ìåíÉê= rãëí®åÇÉå= ïÉáíÉêÉ= jÉëëÇ~íÉå= ã~êâáÉêíK= aáÉ= mêçÖê~ããÉ=
l_pqpqLj^rmom=ìåÇ=dmpbpq=ãìëëíÉå=Ç~ÜÉê=ãÉáëí=ãÉÜêã~äë=ÇìêÅÜä~ìÑÉå=ïÉêÇÉåK==

mêçÅÉëëáåÖW=

J=dmpbpq= m~ê~ãÉíÉêJpÅÜ®íòìåÖ=EìK~K=hççêÇáå~íÉåF=ÇìêÅÜ=^ìëÖäÉáÅÜìåÖ=ÇÉê=mÜ~ëÉåJ_ÉçÄ~ÅÜíìåÖÉå=
EÇçìÄäÉ=ÇáÑÑÉêÉåÅÉ=ÑáäÉëF==

aáÉ=ÉáÖÉåíäáÅÜÉ=m~ê~ãÉíÉêëÅÜ®íòìåÖ=ìåÇ=^ìëÖäÉáÅÜìåÖ=ïìêÇÉ=ãáí=ÇÉã=e~ìéíéêçÖê~ãã=dmpbpq=ÇìêÅÜÖÉÑΩÜêíI=áå=
ÇÉã=~ääÉ=~ìÑÖÉëÉíòíÉå=m~ê~ãÉíÉê=EîÖäK=h~éK=OKNFI=áåëÄÉëçåÇÉêÉ=å~íΩêäáÅÜ=ÇáÉ=ÖÉëìÅÜíÉå=pí~íáçåëâççêÇáå~íÉåI=å~ÅÜ=
ÇÉê= jÉíÜçÇÉ= ÇÉê= âäÉáåëíÉå= nì~Çê~íÉ= çéíáã~ä= ÖÉëÅÜ®íòí= ïìêÇÉåK= aáÉ= _ÉçÄ~ÅÜíìåÖÉå= ïìêÇÉå= ~äë= açééÉäJ
ÇáÑÑÉêÉåòÉå= òïáëÅÜÉå= àÉïÉáäë= òïÉá= pí~íáçåÉå= ìåÇ= òïÉá= p~íÉääáíÉå= ÑçêãìäáÉêíK= aáÉ= hçêêÉä~íáçåÉå= òïáëÅÜÉå= ÇÉå=
cêÉèìÉåòÉå= iN= ìåÇ= iO= ëçïáÉ= òïáëÅÜÉå= ÇÉå= _~ëáëäáåáÉå= ÉáåÉê= pÉëëáçå= ïìêÇÉå= áã= ëíçÅÜ~ëíáëÅÜÉå= jçÇÉää=
ÄÉêΩÅâëáÅÜíáÖíK= a~ë= fåíÉêî~ää= òïáëÅÜÉå= ÇÉå= jÉëëÉéçÅÜÉå= ï~ê= åçêã~äÉêïÉáëÉ= NR= pÉâìåÇÉåI= ÄÉá= Ö~åòí®ÖáÖÉå=
pÉëëáçåÉå=EòK_K=áå=ÇÉå=brobcJh~ãé~ÖåÉåF=PM=pÉâìåÇÉåK=aáÉ=ãáåáã~äÉ=p~íÉääáíÉåÉäÉî~íáçå=ÄÉíêìÖ=NRøK==

§ÄäáÅÜÉêïÉáëÉ= ïáêÇ= Ç~ë= mêçÖê~ãã= dmpbpq= ãÉÜêã~äë= ãáí= îÉêëÅÜáÉÇÉåÉå= iáåÉ~êâçãÄáå~íáçåÉå= ÇÉê= mÜ~ëÉåJ
ÄÉçÄ~ÅÜíìåÖÉå= ~ìÑ= ÇÉå= òïÉá= cêÉèìÉåòÉå= iN= ìåÇ=iO= ÇìêÅÜä~ìÑÉåK=a~ë=e~ìéíòáÉä= áëí= Ç~ÄÉá= ÇáÉ=_ÉëíáããìåÖ=ÇÉê=
ëçÖK=mÜ~ëÉåãÉÜêÇÉìíáÖâÉáíÉå=E^ãÄáÖìáíáÉëFK==

jÉáëí=ïìêÇÉ=Ç~ÄÉá=å~ÅÜ=ÑçäÖÉåÇÉê=píê~íÉÖáÉ=îçêÖÉÖ~åÖÉå=EëçÖK=ïáÇÉJä~åáåÖ=qÉÅÜåáâFW=



=

= =
=

pÉáíÉ=S= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

ENF _ÉêÉÅÜåìåÖ=ÉáåÉê=k®ÜÉêìåÖëä∏ëìåÖ=ãáí=ÇÉê=áçåçëéÜ®êÉåÑêÉáÉå=iáåÉ~êâçãÄáå~íáçå=iP=çÜåÉ=ÇáÉ=
^ãÄáÖìáíáÉë=òì=ÄÉëíáããÉå=êÉëéK=ÑáñáÉêÉåK==

EOF råíÉê=cáñáÉêìåÖ=ÇÉê=~ìë=i∏ëìåÖ=ENF=ÄÉëíáããíÉå=hççêÇáå~íÉåW=_ÉêÉÅÜåìåÖ=ÉáåÉê=ïáÇÉJä~åÉ=iRJi∏ëìåÖ=
ìåÇ=_ÉëíáããìåÖ=ÇÉê=iRJ^ãÄáÖìáíáÉëK==

EPF råíÉê=sÉêïÉåÇìåÖ=ÇÉê=iRJ^ãÄáÖìáíáÉë=~ìë=pÅÜêáíí=EOFW=_ÉêÉÅÜåìåÖ=ÉáåÉê=ÉêåÉìíÉå=áçåçëéÜ®êÉåÑêÉáÉå=
iPJi∏ëìåÖ=ìåÇ=_ÉëíáããìåÖ=ÇÉê=ëçÖK=å~êêçïJä~åÉ=^ãÄáÖìáíáÉëK=

fã=pÅÜêáíí= EOF=ïìêÇÉå=ìåíÉê=sÉêïÉåÇìåÖ=ÇÉê=ïáÇÉJä~åÉ=iáåÉ~êâçãÄáå~íáçå=iR=ÇáÉ=^ãÄáÖìáíáÉë=îçå=iO= áå=cìåâíáçå=
îçå= iN= ÄÉëíáããíK= aáÉ= tÉääÉåä®åÖÉ= îçå= iR= ÄÉíê®Öí= US= Åã= êÉëéK= áã= c~ääÉ= ÇÉê= ëèì~êáåÖJqÉÅÜåáâ= ìåíÉê= pL^J
_ÉÇáåÖìåÖÉå= EëÉäÉÅíáîÉ= ~î~áä~ÄáäáíóF=ãáí= Ü~äÄÉå=tÉääÉåä®åÖÉå= åçÅÜ= QP= ÅãK=a~ÇìêÅÜ= áëí= ÇáÉ= cáñáÉêìåÖ= ÇÉê=jÉÜêJ
ÇÉìíáÖâÉáíëé~ê~ãÉíÉê=äÉáÅÜíÉê=~äë=ÇáêÉâí=~ìÑ=ÇÉê=cêÉèìÉåò=iOI=ÇÉêÉå=tÉääÉåä®åÖÉ=äÉÇáÖäáÅÜ=OQ=Åã=ÄÉíê®ÖíK==

fã= pÅÜêáíí= EPF= ïìêÇÉå= Ç~åå= áå= ÇÉê= áçåçëéÜ®êÉåÑêÉáÉå= iáåÉ~êâçãÄáå~íáçå= iP= ÇáÉ= iNJ= EìåÇ= ëçãáí= ~ìÅÜ= ÇáÉ= iOJF=
jÉÜêÇÉìíáÖâÉáíÉå=ÄÉëíáããíI=ÇKÜK= ~ìÑ= Ö~åòÉ=w~ÜäÉå= ÑáñáÉêíK= cΩê= Ç~ë=^ãÄáÖìáíó= Ü~åÇäáåÖ=ïìêÇÉ=ΩÄäáÅÜÉêïÉáëÉ=ÇáÉ=
píê~íÉÖáÉ=PW=páÖã~JÇÉéÉåÇÉåí=êÉëçäìíáçå=ÖÉï®ÜäíI=ïçÄÉá=Ç~ë=ãáåáã~äÉ=ëáÖã~=çÑ=~ãÄáÖìáíó=~ìÑ=MKMR=ÅóÅäÉë=ÖÉëÉíòí=
ïìêÇÉ=ìåÇ=åìê=áå=^ìëå~ÜãÉÑ®ääÉå=~ìÑ=MKMU=ÅóÅäÉë=ÉêÜ∏Üí=ïìêÇÉK=aáÉ=jÉÜêÇÉìíáÖâÉáíëÄÉëíáããìåÖ=ÖÉä~åÖ=áå=ÇÉå=
qÉáäåÉíòÉå=ãÉáëí=çÜåÉ=mêçÄäÉãÉK=lÑÑÉåÄ~ê=ÄäáÉÄ=ÇÉê=báåÑäìëë=ÇÉê=fçåçëéÜ®êÉå~âíáîáí®í=Ç~åâ=ÇÉå=k~ÅÜíãÉëëìåÖÉå=
áå=dêÉåòÉå=E^ìëå~ÜãÉ=îÖäK=isVRJVMFK=^ìÑ= ä~åÖÉå=_~ëáëäáåáÉå=ΩÄÉê=RM=âã=ìåÇ=áåëÄÉëçåÇÉêÉ=ÄÉá=ÇÉê=^ìëïÉêíìåÖ=
ÇÉê= OQJpíìåÇÉåJa~íÉå= áå= ÇÉê= brobcJ`eVO= h~ãé~ÖåÉ= ãáí= aáëí~åòÉå= Äáë= òì= NPM= âãI= ÄÉá= ïÉäÅÜÉå= ÇáÉ= îçääÉ=
s~êá~íáçå= ÇÉê= fçåçëéÜ®êÉåáåíÉåëáí®í= ëéΩêÄ~ê= ïìêÇÉI= ÑΩÜêíÉ= ~ääÉêÇáåÖë= Éêëí= ÇáÉ= báåÑΩÜêìåÖ= ÉáåÉë= òÉáíî~êá~ÄäÉå=
fçåçëéÜ®êÉåãçÇÉääÉë=òìã=bêÑçäÖ=xjÉêî~êí=Éí=~äKI=NVVQzK==

jáí=ÇáÉëÉã=sçêÖÉÜÉå=âçååíÉåI=~ääÉåÑ~ääë=å~ÅÜ=áíÉê~íáîÉã=_ÉêÉáåáÖÉå=ÇÉê=jÉëëÇ~íÉå=áã=mêÉéêçÅÉëëáåÖJmêçÖê~ããI=
àÉïÉáäë= NMMB=ÇÉê= mÜ~ëÉåãÉÜêÇÉìíáÖÉå= ÄÉëíáããí= ìåÇ= ÑáñáÉêí= ïÉêÇÉåK= a~= ÇáÉëÉ=jÉÜêÇÉìíáÖâÉáíÉå= áå= ÇÉå= ëáåÖäÉ=
ÇáÑÑÉêÉåÅÉ= cáäÉë= ~ÄÖÉëéÉáÅÜÉêí= ïìêÇÉåI= âçååíÉå= ÇáÉ= ÑçäÖÉåÇÉå= s~êá~åíÉåêÉÅÜåìåÖÉå= EòK_K= ÑΩê= îÉêëÅÜáÉÇÉåÉ=
qêçéçëéÜ®êÉåãçÇÉääÉX=îÖäK=ÑçäÖÉåÇÉë=h~éáíÉä=OKPF=ÇÉìíäáÅÜ=ëÅÜåÉääÉê=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK==

^ääÉ= h~ãé~ÖåÉå= ïìêÇÉå= å~ÅÜ= çÄáÖÉå= ^åÖ~ÄÉå= ÉáåòÉäå= ëÉëëáçåëïÉáëÉ= Eí~ÖÉïÉáëÉF= ~ìëÖÉïÉêíÉíK= aáÉ= áçåçJ
ëéÜ®êÉåÑêÉáÉå= iPJlÄëÉêî~ÄäÉå= ãáí= ÑáñáÉêíÉå= iNJ= ìåÇ= iOJ^ãÄáÖìáíáÉëI= ïÉäÅÜÉ= ÑΩê= kÉíòÉ= ÇÉê= dê∏ëëÉåçêÇåìåÖ= îçå=
isVR=ÇáÉ=ÄÉëíã∏ÖäáÅÜÉ=i∏ëìåÖ=Ç~êëíÉääÉåI=ïìêÇÉå= ÑΩê= ëé®íÉêÉ=sÉê~êÄÉáíìåÖÉå=ÖÉëéÉáÅÜÉêíK=wìÇÉã=ïìêÇÉå=ãáí=
dmpbpq=éêç=jÉëëâ~ãé~ÖåÉ=ÇáÉ=kçêã~äÖäÉáÅÜìåÖÉå=áå=Kkbn=cáäÉë=~ÄÖÉäÉÖíK==

pÅÜäáÉëëäáÅÜ=ïìêÇÉ= áã= g~Üê=NVVR=ãáí= ÇÉã=mêçÖê~ãã=^aakbn=ÉáåÉ=dÉë~ãí~ìëÖäÉáÅÜìåÖ=ΩÄÉê= ~ääÉ=pÉëëáçåÉå=
êÉëéK=jÉëëí~ÖÉ=~ääÉê=h~ãé~ÖåÉå=ÇìêÅÜÖÉÑΩÜêí=x_êçÅâã~ååI=NVVTz=EîÖäK=h~éáíÉä=NMKOFK==

J=^aakbn= hçãÄáå~íáçå=ÇÉê=kçêã~äÖäÉáÅÜìåÖëÑáäÉë=EKkbnF=îÉêëÅÜáÉÇÉåÉê=dmpJpÉëëáçåÉå=òì=ÉáåÉê=dÉë~ãíä∏ëìåÖ=

OKP bäáãáåáÉêìåÖ=çÇÉê=oÉÇìâíáçå=îçå=ëóëíÉã~íáëÅÜÉå=cÉÜäÉêÉáåÑäΩëëÉå=
táÉ= ÄÉêÉáíë= ÉáåäÉáíÉåÇ= Éêï®Üåí= ïìêÇÉ= ÇÉê= bäáãáåáÉêìåÖ= çÇÉê= oÉÇìâíáçå= îçå= ëóëíÉã~íáëÅÜÉå= cÉÜäÉêÉáåÑäΩëëÉå=
ÄÉëçåÇÉêÉ= _É~ÅÜíìåÖ= ÖÉëÅÜÉåâíK= a~ÄÉá= âçååíÉ= áå= îÉêÇ~åâÉåëïÉêíÉê= tÉáëÉ= îáÉä= îçå= ÇÉå= bêÑ~ÜêìåÖÉå= ÇÉê=
péÉòá~äáëíÉå=áã=^fr_=ìåÇ=áã=ddiLbqew=éêçÑáíáÉêí=ïÉêÇÉåK==

få=ÇÉå=ÑçäÖÉåÇÉå=råíÉêâ~éáíÉäå=ëçää=âìêò=~ìÑ=îáÉê=ïáÅÜíáÖÉ=^ëéÉâíÉ=ÉáåÖÉÖ~åÖÉå=ïÉêÇÉåI=ïçÜä=ïáëëÉåÇI=Ç~ëë=ÉáåÉ=
îÉêíáÉÑíÉ=^å~äóëÉ=ÇÉê=mêçÄäÉãâêÉáëÉ=ÇÉå=o~ÜãÉå=ÇáÉëÉë=_ÉêáÅÜíÉë=ëéêÉåÖÉå=ïΩêÇÉK=

OKPKN p~íÉääáíÉåÄ~ÜåÉå=

aáÉ=p~íÉääáíÉåÄ~ÜåÉå=ëéáÉäÉå=ÉáåÉ=ÉåíëÅÜÉáÇÉåÇÉ=oçääÉ=ÑΩê=ÇáÉ=dÉå~ìáÖâÉáí=ÇÉê=dmpJ_ÉêÉÅÜåìåÖÉåK=dêìåÇë®íòäáÅÜ=
Öáäí=ÑçäÖÉåÇÉë=sÉêÜ®äíåáë=ÑΩê=ÇÉå=báåÑäìëë=ÇÉê=_~ÜåÑÉÜäÉê=~ìÑ=ÇáÉ=_~ëáëäáåáÉå=xòK_K=oçíÜ~ÅÜÉêI=NVVOzW=

= ==ÇÄ==W==Ä==Z==Çê==W==ê=== ÇÄW== cÉÜäÉê~åíÉáä=~å=_~ëáëäáåáÉ=xãz= ÄW= i®åÖÉ=ÇÉê=_~ëáëäáåáÉ=xâãz=
= = ÇêW= _~ÜåÑÉÜäÉê=xãz= êW= _~Üåê~Çáìë=xOSDMMM=âãz=

k~ÅÜ= ÇáÉëÉê= k®ÜÉêìåÖëÑçêãÉä= x_~ìÉêëáã~I= NVUPI= ffI= pK= RNz= ÄÉïáêâí= Éáå= _~ÜåÑÉÜäÉê= îçå= OKS=ã= ÄÉá= ÉáåÉê= _~ëáëJ
äáåáÉä®åÖÉ= îçå= NM= âã= ÉáåÉå= cÉÜäÉê~åíÉáä= îçå= N= ãã= êÉëéK= MKN= ééãK= aáÉ= dÉå~ìáÖâÉáí= ÇÉê= _êç~ÇÅ~ëí= _~ÜåÉå=
EÄêç~ÇÅ~ëí=ÉéÜÉãÉêáÇÉëFI=ÇÉêÉå=bäÉãÉåíÉ=~ìë=ÉáåÉê=oÉÑÉêÉåòÄ~Üå=ÇÉê=îÉêÖ~åÖÉåÉå=tçÅÜÉ=ãáí=ÇÉå=a~íÉå=ÇÉë=
~âíìÉääÉå=q~ÖÉë=îÉêÄÉëëÉêí=ìåÇ=~ìÑ=ÇÉå=å®ÅÜëíÉå=q~Ö=Éñíê~éçäáÉêí=ïÉêÇÉåI=ä~Ö=båÇÉ=ÇÉê=^ÅÜíòáÖÉêJ=ìåÇ=^åÑ~åÖë=
ÇÉê=kÉìåòáÖÉêà~ÜêÉ=ÄÉá=OKR=Äáë=NM=ã=êÉëéK=MKN=Äáë=MKQ=ééãK=jáííÉäë=å~ÅÜíê®ÖäáÅÜÉê=êÉÖáçå~äÉê=_~ÜåîÉêÄÉëëÉêìåÖ=
âçååíÉå=Ç~ã~äë=dÉå~ìáÖâÉáíÉå=îçå=Å~K=MKMN=ééã=ÉêêÉáÅÜí=ïÉêÇÉåK=aáÉ=å~ÅÜíê®ÖäáÅÜ=ÄÉëíáããíÉå=éê®òáëÉå=_~ÜåÉå=
EéêÉÅáëÉ= ÉéÜÉãÉêáÇÉëF= îçå= ÇÉê=rKpK=aÉÑÉåëÉ=j~ééáåÖ=^ÖÉåÅó= Eaj^F= ìåÇ= ÇÉã=k~î~ä= pìêÑ~ÅÉ=t~êÑ~êÉ=`ÉåíÉê=
Ekpt`FI= ~åÑ®åÖäáÅÜ= îá~= k~íáçå~ä= dÉçÇÉíáÅ= pìêîÉó= EkdpF= ìåÇ= ëé®íÉê= áã= o~ÜãÉå= ÉáåÉê= sÉêÉáåÄ~êìåÖ= ÇáêÉâí=
ÄÉòçÖÉåI=Ü~ííÉå=ÉáåÉ=dÉå~ìáÖâÉáí=îçå=MKR=Äáë=N=ã=EMKMO=J=MKMQ=ééãFK==
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=

pÉáíÉ=T= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

_Éáã= ^ìÑÄ~ì= ÇÉë= fåíÉêå~íáçå~ä= dmp= pÉêîáÅÉ= Ñçê= dÉçÇóå~ãáÅë= EfdpI= ëé®íÉê= âìêò= fåíÉêå~íáçå~ä= dmp= pÉêîáÅÉ=
ÖÉå~ååíF= âçååíÉå= Ç~åâ= ÉáåÉã= ÉêïÉáíÉêíÉå= ÖäçÄ~äÉå= kÉíò= îçå= qê~ÅâáåÖ= pí~íáçåÉå= åçÅÜ= Ü∏ÜÉêÉ= dÉå~ìáÖâÉáíÉå=
~åÖÉëíêÉÄí=ïÉêÇÉåK=aÉê=fdp=å~Üã=å~ÅÜ=ÇÉê=ÉêëíÉå=qÉëíéÜ~ëÉ=áã=pçããÉê=NVVO=ÇÉå=fdp=máäçí=pÉêîáÅÉ=áå=_ÉíêáÉÄ=
ENKNNKNVVO=Äáë=PNKNOKNVVPFI=ÄÉîçê=~Ä=NKMNKNVVQ=ÇÉê=çÑÑáòáÉää=Éí~ÄäáÉêíÉ=aáÉåëí=ëí~êíÉíÉK=báåÉë=ÇÉê=^å~äóëáë=`ÉåíÉê=
ÇÉë=fdp=áëí=Ç~ë=`ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=áå=bìêçéÉ=E`labF=~ã=^fr_=x_ÉìíäÉê=Éí=~äKI=NVVQ~=ìåÇ=NVVQÄzK=aáÉ=
dÉå~ìáÖâÉáí= ÇÉê= í®ÖäáÅÜ= ÄÉêÉÅÜåÉíÉå= éê®òáëÉå= _~ÜåÉå= ÇÉë= `lab= ÉêêÉáÅÜíÉå= jáííÉ= ÇÉê= kÉìåòáÖÉêà~ÜêÉ= ëçÖ~ê=
ÄÉêÉáíë=ÉáåÉ=dÉå~ìáÖâÉáí= EN=páÖã~F=îçå=Éíï~=OM=Åã= áå=ÇÉå=p~íÉääáíÉåéçëáíáçåÉåI=ï~ë=ÉáåÉê= êÉä~íáîÉå=dÉå~ìáÖâÉáí=
îçå=ÄÉëëÉê=~äë=MKMN=ééã=Éåíëéê~ÅÜK=

få=~ääÉå=isVRJh~ãé~ÖåÉå=ïìêÇÉå=ÑΩê=ÇáÉ=ÇÉÑáåáíáîÉå=^ìëïÉêíìåÖÉå=åìê=ëçäÅÜÉ=~=éçëíÉêáçêá=ÄÉëíáããíÉåI=éê®òáëÉå=
_~ÜåÉå=îÉêïÉåÇÉíK=_áë=òìê=h~ãé~ÖåÉ=isVRJVN=ï~êÉå=ÇáÉë=ÇáÉ=éêÉÅáëÉ=çêÄáíë=ÇÉê=aj^K=wì=sÉêÖäÉáÅÜëòïÉÅâÉå=
ïìêÇÉå= òìÇÉã= ~ã= ^fr_= ãáí= a~íÉå= îçå= Éìêçé®áëÅÜÉå= qê~ÅâáåÖëí~íáçåÉå= E`fdkbqF= ÉáÖÉåÉ= éê®òáëÉ= _~ÜåÉå=
ÄÉêÉÅÜåÉíK=pÉáí=NVVO=ïÉêÇÉå=~ìëëÅÜäáÉëëäáÅÜ=ÇáÉ=áã=o~ÜãÉå=ÇÉë=fdp=îçã=`lab=~ã=^fr_=ÄÉêÉÅÜåÉíÉå=éê®òáëÉå=
_~ÜåÉå=òìë~ããÉå=ãáí=ÇÉå=~=éçëíÉêáçêá=ÄÉëíáããíÉå=bêÇêçí~íáçåëé~ê~ãÉíÉêå=ÇÉë=fbop=îÉêïÉåÇÉíK=

OKPKO fçåçëéÜ®êáëÅÜÉ=oÉÑê~âíáçå=

_Éáã= aìêÅÜÖ~åÖ= ÇÉê= dmpJp~íÉääáíÉåëáÖå~äÉ= ÇìêÅÜ= ÇáÉ= bêÇ~íãçëéÜ®êÉ= ïÉêÇÉå= ÇáÉ= jáâêçïÉääÉå= áå= ÇÉå= îÉêJ
ëÅÜáÉÇÉåÉå= pÅÜáÅÜíÉå= ìåíÉêëÅÜáÉÇäáÅÜÉå= oÉÑê~âíáçåëÉáåÑäΩëëÉå= ~ìëÖÉëÉíòíK= aáÉ= fçåçëéÜ®êÉ= áëí= ÇÉê= qÉáä= ÇÉê=
bêÇ~íãçëéÜ®êÉ= îçå= Éíï~= RM= âã= Äáë= NMMM= âã= e∏ÜÉI= áå= ÇÉã= áçåáëáÉêíÉ= d~ëÉ= ìåÇ= ÑêÉáÉ= bäÉâíêçåÉå= ~ìÑíêÉíÉåK=
dÉåÉêÉää=â~åå=ÖÉë~Öí=ïÉêÇÉåI=Ç~ëë=ÇÉê=êÉÑê~âíáîÉ=báåÑäìëë=ÇÉê=fçåçëéÜ®êÉ=òì=ÉáåÉê=sÉêâΩêòìåÖ=ÇÉê=ÖÉãÉëëÉåÉå=
dmpJaáëí~åòÉå=ÑΩÜêíI=ïÉäÅÜÉ=àÉ=å~ÅÜ=ÇÉã=pí~åÇ=áã=NNJà®ÜêáÖÉå=pçååÉåÑäÉÅâÉåòóâäìë=EäÉíòíÉë=j~ñáãìã=Å~K=NVVMF=
ìåÇ=ÇÉê=q~ÖÉëòÉáí=áå=ìåëÉêÉå=_êÉáíÉåÖê~ÇÉå=RJNR=ã=ÄÉíê~ÖÉå=â~ååK=a~ê~ìë=êÉëìäíáÉêÉå=j~ëëëí~Äë~ÄïÉáÅÜìåÖÉå=
Äáë=òì=±Q=ééã=EçÇÉê=ããLâãFK=a~=ÇáÉëÉ=pí∏êìåÖÉå=áå=ÇÉê=k~ÅÜí=ÖÉêáåÖÉê=ëáåÇI=ïìêÇÉå=ÑΩê=isVR=~ääÉ=jÉëëìåÖÉå=
áã=e~ìéíåÉíò=å~ÅÜíë=ÇìêÅÜÖÉÑΩÜêíK=

aáÉ= fçåçëéÜ®êÉ= áëí= ~ääÉêÇáåÖë= Éáå= ÇáëéÉêëáîÉë= jÉÇáìãI= ÇKÜK= ÇáÉ= ^ìëÄêÉáíìåÖëÖÉëÅÜïáåÇáÖâÉáí= ÇÉê= ÉäÉâíêçJ
ã~ÖåÉíáëÅÜÉå=tÉääÉå= ìåÇ= Ç~ãáí= ~ìÅÜ= ÇÉê= oÉÑê~âíáçåëáåÇÉñ= ëáåÇ= îçå= ÇÉê= cêÉèìÉåò= ~ÄÜ®åÖáÖK= a~ãáí= â~åå= ÇÉê=
báåÑäìëë=ÇìêÅÜ=ÖÉëÅÜáÅâíÉ=hçãÄáå~íáçå=ÇÉê= qê®ÖÉêéÜ~ëÉå=iN= ìåÇ=iO= éê~âíáëÅÜ=ÉäáãáåáÉêí=ïÉêÇÉåI=ï~ë=ã~å= ëáÅÜ=
~ÄÉê= ãáí= ÉáåÉã= ÖÉÖÉåΩÄÉê= iN= ìã= ÇÉå= c~âíçê= P= Ü∏ÜÉêÉå= jÉëëê~ìëÅÜÉå= Éêâ~ìÑíK= aáÉ= ëçÖK= áçåçëéÜ®êÉåÑêÉáÉ=
iáåÉ~êâçãÄáå~íáçå= iP= ïìêÇÉ= ÄÉá= ~ääÉå= jÉëëìåÖÉå= ãáí= wïÉáÑêÉèìÉåòÉåJbãéÑ®åÖÉêå= ÖÉÄáäÇÉíI= ÇKÜK= ~ìÑ= ~ääÉå=
_~ëáëäáåáÉå= áã= e~ìéíåÉíò= ìåÇ= ëÉáí= NVVO= ~ìÅÜ= ~ìÑ= ~ääÉå= ^åëÅÜäΩëëÉå= ìåÇ= sÉêÇáÅÜíìåÖëãÉëëìåÖÉåK= cΩê= ÇáÉ=
ÑêΩÜÉêÉå= ^åëÅÜäìëëãÉëëìåÖÉå= ~å= ÇáÉ= qêá~åÖìä~íáçå= ìåÇ= ~åë= i~åÇÉëåáîÉääÉãÉåíI= ~ìÑ= ïÉäÅÜÉå= Äáë= NVVN= åçÅÜ=
ãÉÜêÜÉáíäáÅÜ= báåÑêÉèìÉåòJbãéÑ®åÖÉê= ÉáåÖÉëÉíòí= ïçêÇÉå= ï~êÉåI= ïìêÇÉ= àÉïÉáäë= ~ìë= ÇÉå= ÖäÉáÅÜòÉáíáÖÉå= wïÉáJ
ÑêÉèìÉåòÉåãÉëëìåÖÉå=éêç=pÉëëáçå=Éáå=ëçÖK=ÇÉíÉêãáåáëíáëÅÜÉë=fçåçëéÜ®êÉåãçÇÉää=å~ÅÜ=ÇÉã=?ëáåÖäÉ=ä~óÉê?JjçÇÉää=
ÄÉêÉÅÜåÉí= EmêçÖê~ãã=flkbpqF= xtáäÇ=ìåÇ=_ÉìíäÉêI=NVVNX=táäÇI=NVVPzK=a~ãáí=âçååíÉ=~ìÅÜ=~ìÑ=ÇáÉëÉå=_~ëáëäáåáÉå=
ÇÉê=pí∏êÉáåÑäìëë=ÇÉê=fçåçëéÜ®êÉ=~ìÑ=ìåíÉê=N=ééã=ÄÉÖêÉåòí=ïÉêÇÉåK=

OKPKP qêçéçëéÜ®êáëÅÜÉ=oÉÑê~âíáçå=ìåÇ=jÉíÉçÇ~íÉå=

^äë= qêçéçëéÜ®êÉ= ïáêÇ= ÇÉê= ìåíÉêëíÉ= qÉáä= ÇÉê= bêÇ~íãçëéÜ®êÉ= Äáë= áå= Å~K= NR= âã= e∏ÜÉ= ÄÉòÉáÅÜåÉíI= áå= ÇÉã= ÇáÉ=
^ìëÄêÉáíìåÖ= îçå=jáâêçïÉääÉå= îçê= ~ääÉã= ÇìêÅÜ= ÇáÉ= aáÅÜíÉ= ÇÉê= iìÑí= ìåÇ= ÇÉå=t~ëëÉêÇ~ãéÑ= ÄÉÉáåÑäìëëí= ïáêÇK= fã=
dÉÖÉåë~íò= òìê= fçåçëéÜ®êÉ= áëí= áå= ÇÉê= qêçéçëéÜ®êÉ= ÇÉê= _êÉÅÜìåÖëáåÇÉñ= áã= iJ_~åÇ= ÇÉë=jáâêçïÉääÉåëéêÉâíêìãë=
EdmpJjÉëëìåÖÉå= ~ìÑ= iN= Z= NKR= deò= ìåÇ= iO= Z= NKO= deòF= éê~âíáëÅÜ= ìå~ÄÜ®åÖáÖ= îçå= ÇÉê= cêÉèìÉåòK= aáÉ=
_êÉÅÜìåÖëîÉêÜ®äíåáëëÉ=ëáåÇ=ÑΩê=ÄÉáÇÉ=cêÉèìÉåòÉå=îçã=aêìÅâI=ÇÉê=qÉãéÉê~íìê=ìåÇ=ÇÉê=cÉìÅÜíáÖâÉáí=Éåíä~åÖ=ÇÉë=
páÖå~äïÉÖÉë=áå=ÇÉê=qêçéçëéÜ®êÉ=EÖÉå~ìÉê=ÇÉê=åÉìíê~äÉå=^íãçëéÜ®êÉF=~ÄÜ®åÖáÖK=aáÉ=dÉë~ãíîÉêò∏ÖÉêìåÖ=ÄÉíê®Öí=
Å~K=OKP=ã=EU=åëÉÅFK=wìê=bäáãáå~íáçå=ÇÉê=íêçéçëéÜ®êáëÅÜÉå=oÉÑê~âíáçåI=ïÉäÅÜÉ=ëáÅÜ=áå=ÇÉê=mçëáíáçåëÄÉëíáããìåÖ=ãáí=
dmp=~ìÑÖêìåÇ=ÇÉê=p~íÉääáíÉåâçåëíÉää~íáçå=îçê=~ääÉã=~ìÑ=ÇáÉ=e∏ÜÉ=~ìëïáêâíI= ëíÉÜÉå=îÉêëÅÜáÉÇÉåÉ=s~êá~åíÉå=çÑÑÉå=
xdÉáÖÉê= Éí= ~äKI= NVVRzK= båíëéêÉÅÜÉåÇ= ÇÉå=j∏ÖäáÅÜâÉáíÉå= ÇÉê= _ÉêåÉê=dmp= pçÑíï~êÉ=ïìêÇÉå= áå= isVR= ëçïçÜä= ÇáÉ=
jçÇÉääáÉêìåÖ= ïáÉ= ~ìÅÜ= ÇáÉ= pÅÜ®íòìåÖ= ~ìë= ÇÉå= dmpJjÉëëìåÖÉå= ëÉäÄÉê= ~åÖÉïÉåÇÉí= xoçíÜ~ÅÜÉê= Éí= ~äKI= NVVMX=
táÖÉí=Éí=~äKI=NVVN~=ìåÇ=NVVNÄzK=

_Éá= ÇÉê=jçÇÉääáÉêìåÖ= ïÉêÇÉå= Ç~ë= oÉÑê~âíáçåëÑÉäÇ= ìåÇ= Ç~ãáí= ÇáÉ= tÉÖä®åÖÉåâçêêÉâíìêÉå= ÇêÉáÇáãÉåëáçå~ä= ãáí=
eáäÑÉ= îçå= ãÉíÉçêçäçÖáëÅÜÉå= jçÇÉääÉå= ÄÉêÉÅÜåÉíK= ^ìëÖÉÜÉåÇ= îçå= pí~åÇ~êÇJ^íãçëéÜ®êÉåãçÇÉääÉå= EòK_K=
p~~ëí~ãçáåÉå= NVTO= çÇÉê= eçéÑáÉäÇ= NVTTFI= ïÉäÅÜÉ= ÇáÉ= ïáêâäáÅÜÉå= sÉêÜ®äíåáëëÉ= Eí®ÖäáÅÜÉ= ìåÇ= à~ÜêÉëòÉáíäáÅÜÉ=
s~êá~íáçåÉåF=åìê=å®ÜÉêìåÖëïÉáëÉ=ïáÉÇÉêÖÉÄÉå=~ÄÉê=ÑΩê=äçâ~äÉ=^åïÉåÇìåÖÉå=ìåÇ=ÖÉêáåÖÉ=e∏ÜÉåÇáÑÑÉêÉåòÉå=ãÉáëí=
~ìëêÉáÅÜÉåÇ=ëáåÇI=â∏ååÉå=ÇáÉëÉ=ÇìêÅÜ=ÇáÉ=_ÉêΩÅâëáÅÜíáÖìåÖ=îçå=~âíìÉääÉå=ãÉíÉçêçäçÖáëÅÜÉå=jÉëëìåÖÉå=EaêìÅâI=
qÉãéÉê~íìêI=cÉìÅÜíáÖâÉáíF=îÉêÑÉáåÉêí=ïÉêÇÉåK=^ìë=ÇáÉëÉã=dêìåÇÉ=ïìêÇÉå=áå=ÇÉå=ÑêΩÜÉêÉå=dmpJh~ãé~ÖåÉå=åçÅÜ=
Ü~äÄëíΩåÇäáÅÜ=Äáë=ëíΩåÇäáÅÜ=äçâ~äÉ=jÉíÉçÇ~íÉå=ãáí=â~äáÄêáÉêíÉå=_~êçãÉíÉêå=ìåÇ=mëóÅÜêçãÉíÉêå=ÉêÜçÄÉåK=fã=g~ÜêÉ=
NVVO= Ü~í= ëïáëëíçéç= ÄÉáã= fåëíáíìí= ÑΩê= dÉçÇ®ëáÉ= ìåÇ= mÜçíçÖê~ããÉíêáÉ= EfdmF= ìåÇ= ÄÉáã= i~Äçê~íçêáìã= ÑΩê=
^íãçëéÜ®êÉåéÜóëáâ= ÇÉê= bqew= Ei^mbqeF= Éáå= oÉëëçêíÑçêëÅÜìåÖëéêçàÉâí= ãáí= ÇÉã= qáíÉä= ?båíïáÅâäìåÖ= îçå= PaJ
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isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

jÉíÉçJjçÇÉääÉå= òìê= hçêêÉâíáçå= ÇÉê= íêçéçëéÜ®êáëÅÜÉå=oÉÑê~âíáçå= ÄÉá= dmpJjÉëëìåÖÉå?= áåáíááÉêí= xbÅâÉêí= Éí= ~äKI=
NVVO~=ìåÇ=NVVOÄI=e∏ÑäáåÖÉêI=NVVPX=eáêíÉê=ìåÇ=dÉáÖÉêI=NVVQzK=wáÉä=ÇÉë=mêçàÉâíÉë=ï~ê=ÉëI=çéÉê~íáçåÉääÉ=sÉêÑ~ÜêÉå=
òì=ÉåíïáÅâÉäåI=ìã=ÇáÉ=a~íÉå=ÇÉê=Å~K=TM=jÉëëëí~íáçåÉå=ÇÉë=^ìíçã~íáëÅÜÉå=kÉíòÉë=E^kbqwF=ÇÉê=pÅÜïÉáòÉêáëÅÜÉå=
jÉíÉçêçäçÖáëÅÜÉå=^åëí~äí=Epj^I=ÜÉìíÉ=jÉíÉçpÅÜïÉáòF=ìåÇ=ÇáÉ=í®ÖäáÅÜÉå=_~ääçåëçåÇáÉêìåÖÉå=ÇÉê=pj^=áå=m~óÉêåÉ=
ÑΩê=ÇáÉëÉ=wïÉÅâÉ=îÉêïÉåÇÉå=òì=â∏ååÉåK=a~ãáí= ëçääíÉå= áåëÄÉëçåÇÉêÉ=~ìÅÜ=ÇáÉ=ÉáÖÉåÉåI=ïÉÖÉå= äçâ~äÉå=ÄçÇÉåJ
å~ÜÉå=pí∏êìåÖÉå=çÑí=éêçÄäÉã~íáëÅÜÉå=jÉíÉçãÉëëìåÖÉå=~ìÑ=ÇÉå=dmpJpí~íáçåÉå=ΩÄÉêÑäΩëëáÖ=ïÉêÇÉåK=a~ë=jçÇÉää=
ìåÇ= ÇáÉ= Ç~òì= ÉåíïáÅâÉäíÉ= pçÑíï~êÉ= `ljbafb= E`çääçÅ~íáçå= çÑ= jÉíÉçêçäçÖáÅ~ä= a~í~= Ñçê= fåíÉêéêÉí~íáçå= ~åÇ=
bëíáã~íáçå= çÑ= qêçéçëéÜÉêáÅ= m~íÜ= aÉä~óëF= ëáåÇ= áå= xdÉáÖÉê= Éí= ~äKI= NVVRz= ~ìëÑΩÜêäáÅÜ= ÄÉëÅÜêáÉÄÉåK= aáÉ= råíÉêJ
ëìÅÜìåÖÉå=òìê=ãÉÜêÇáãÉåëáçå~äÉå=fåíÉêéçä~íáçå=îçå=ãÉíÉçêçäçÖáëÅÜÉå=cÉäÇÉêå=ïìêÇÉå=îçå=eK=eáêíÉê=áå=o~ÜãÉå=
ëÉáåÉê= aáëëÉêí~íáçå= îÉêíáÉÑíK= a~ÄÉá= ïìêÇÉå= ÇáÉ= hçî~êá~åòÑìåâíáçåÉå= áå= îÉêëÅÜáÉÇÉåÉå= qÉëíÄÉêÉÅÜåìåÖÉå= ~åÖÉJ
é~ëëíI=ÇáÉ=ÇÉíÉêãáåáëíáëÅÜÉå=jçÇÉääÉ=çéíáãáÉêí=ëçïáÉ=ÇáÉ=pçÑíï~êÉ=áå=`HH=ìãÖÉëÅÜêáÉÄÉå=ìåÇ=îÉêÄÉëëÉêí= xeáêíÉê=
Éí= ~äKI= NVVRzK=a~ë=mêçÖê~ããJm~ÅâÉí= Éêä~ìÄíÉ= ÇÉå= ÇáêÉâíÉå= wìÖêáÑÑ= ~ìÑ= ÇáÉ= bk^aJa~íÉåÄ~åâ=ÇÉê= pj^=ìåÇ=ÇáÉ=
bñíê~âíáçå= ìåÇ= ^ìÑÄÉêÉáíìåÖ= ÇÉê= ^kbqwJ= ìåÇ= pçåÇÉåJa~íÉå= áåë= ofkbuJcçêã~íK= wìÇÉã= âçååíÉå= ~ìÅÜ= ÇáÉ=
ëïáëëíçéçJpí~íáçåëãÉíÉçÑáäÉë= áåë= ofkbuJcçêã~í= ìãÖÉëÅÜêáÉÄÉå=ïÉêÇÉåK=k~ÅÜ= ÇÉê= fåíÉêéçä~íáçå= ÇÉê= a~íÉå=ãáí=
eáäÑÉ=ÇÉê=hçääçâ~íáçå=E_ÉêÉÅÜåìåÖ=ÇÉê=hçêêÉä~íÉåJsÉâíçêÉåF=ïìêÇÉå=ÇáÉ=pí~íáçåëãÉíÉç=ëçïáÉ=ÇáÉ=ëçÖK=òÉåáíÜ=é~íÜ=
ÇÉä~óë=EòÉåáí~äÉ=qêçéçëéÜ®êÉåâçêêÉâíìêÉåF=ÄÉêÉÅÜåÉíK=aáÉ=pçÑíï~êÉ=ÉêëíÉääíÉ=ÇáêÉâí=jÉíÉçJcáäÉë=îçã=qóé=P=ÑΩê=ÇÉå=
fåéìí= áå= ÇáÉ= _ÉêåÉëÉ= dmp= pçÑíï~êÉK= aáÉ= êÉáåÉ= PaJfåíÉêéçä~íáçå= ãçãÉåí~åÉê= ãÉíÉçêçäçÖáëÅÜÉê= tÉêíÉ= ïìêÇÉ=
ëÅÜäáÉëëäáÅÜ=ìåíÉê=báåÄÉòìÖ=ÇÉê= òÉáíäáÅÜÉå=s~êá~Äáäáí®í= òì=ÉáåÉã=QaJhçääçâ~íáçåëãçÇÉää=ÉêïÉáíÉêí=ìåÇ= áåíÉåëáî=
ÖÉíÉëíÉí=xeáêíÉê=ìåÇ=dÉáÖÉêI=NVVSX=dÉáÖÉê=Éí=~äKI=NVVSX=eáêíÉêI=NVVUzK==

cΩê=ëÉáåÉ=píìÇáÉå=îÉêïÉåÇÉíÉ=eáêíÉê=~ìÅÜ=dmpJa~íÉå=îçå=isVRJh~ãé~ÖåÉåK=rãÖÉâÉÜêí=ÄÉêÉÅÜåÉíÉå=^K=dÉáÖÉê=
ìåÇ=eK= eáêíÉê= áã=o~ÜãÉå= ÇÉë= oÉëëçêíÑçêëÅÜìåÖë~ìÑíê~ÖÉë=ãáí= ÇÉã= QaJjçÇÉää= ~ìë= ÇÉå= ^kbqwJ= ìåÇ= pçåÇáÉJ
êìåÖëÇ~íÉå=ÇáÉ=qêçéçëéÜ®êÉåâçêêÉâíìêÉå=ãáí=ÉáåÉê=òÉáíäáÅÜÉå=^ìÑä∏ëìåÖ=îçå=NM=jáåìíÉåK=^ìëÖÉÜÉåÇ=îçå=iáëíÉå=
ãáí=ÇÉå=ÖÉå®ÜÉêíÉå=pí~íáçåëâççêÇáå~íÉå=ìåÇ=JÜ∏ÜÉå=ëçïáÉ=ÇÉå=ÖÉå~ìÉå=wÉáíÑÉåëíÉêå=~ääÉê=pÉëëáçåÉå=äáÉÑÉêíÉå=ëáÉ=
ÇáÉëÉ=hçêêÉâíìêïÉêíÉ= ÑΩê= ~ääÉ= pí~íáçåÉå= áå= ~ääÉå=pÉëëáçåÉå= ÇÉê= îÉêëÅÜáÉÇÉåÉå=isVRJh~ãé~ÖåÉåK=aáÉëÉ=jÉíÉçJ
cáäÉë=âçååíÉå= áå=ÇáÉ=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=ÉáåÖÉÑΩÜêí=ïÉêÇÉåI=ïÉäÅÜÉ=Ç~åå= ÑΩê=ÇáÉ=ÉáÖÉåíäáÅÜÉ=hçêêÉâíìê=ÉáåÉë=
p~íÉääáíÉå=ÉáåÉ=ïÉáíÉêÉ=òÉáíäáÅÜÉ=fåíÉêéçä~íáçå=ÇìêÅÜÑΩÜêíÉK=a~ÄÉá=ïìêÇÉå=ÇáÉ=ÉäÉî~íáçåë~ÄÜ®åÖáÖÉå=sÉêò∏ÖÉêìåÖÉå=
ãáí=eáäÑÉ=ÉáåÉê=ëçÖK=ã~ééáåÖ=ÑìåÅíáçå=~ìë=ÇÉå=òÉåáí~äÉå=qêçéçëéÜ®êÉåâçêêÉâíìêÉå=EòÉåáíÜ=é~íÜ=ÇÉä~óëF=ÄÉêÉÅÜåÉíK==

wìë®íòäáÅÜ=òì=ÇÉå=~ìë=jçÇÉääÉå=Epí~åÇ~êÇãçÇÉää=p~~ëí~ãçáåÉå=çÇÉê=`ljbafb=~ìë=^kbqwF=ÖÉêÉÅÜåÉíÉå=tÉÖJ
ä®åÖÉåâçêêÉâíìêÉå=ïìêÇÉå=áå=~ääÉå=^ìëïÉêíìåÖÉå=îçå=isVR=äçâ~äÉ=qêçéçëéÜ®êÉåé~ê~ãÉíÉê=EwÉåáíJqêçéçëéÜ®êÉåJ
âçêêÉâíìêÉåF=éêç=pí~íáçå=ìåÇ=wÉáíáåíÉêî~ää=~ìë=ÇÉå=êÉÇìåÇ~åíÉå=dmpJjÉëëìåÖÉå=ëÉäÄÉê=ÄÉëíáããí=EpÅÜ®íòìåÖFK=
cΩê= àÉÇÉ=pí~íáçå= E~ìëëÉê= ÑΩê=ÉáåÉ=oÉÑÉêÉåòëí~íáçåF=ïìêÇÉ=éêç=Å~K=Q=píìåÇÉå=jÉëëÇ~ìÉê=Éáå=ëçäÅÜÉê=òìë®íòäáÅÜÉê=
m~ê~ãÉíÉê= ÖÉëÅÜ®íòíK= a~ãáí= ïìêÇÉå= ÇáÉ= qêçéçëéÜ®êÉåé~ê~ãíÉê= åìê= êÉä~íáî= òìê= ~= éêáçêá= qêçéçëéÜ®êÉåâçêêÉâíìê=
E~ìë=jçÇÉääF=ÇÉê=oÉÑÉêÉåòëí~íáçå=ÄÉëíáããíI=Ç~=ÇáÉ=jÉëëìåÖÉå=ÄÉáÇÉê=pí~íáçåÉå=ëí~êâ=âçêêÉäáÉêí=ëáåÇK=aáÉ=Ñçêã~äÉå=
cÉÜäÉê= ÇÉê= ÖÉëÅÜ®íòíÉå= wÉåáíâçêêÉâíìêÉå= äáÉÖÉå= ÑΩê= OQJpíìåÇÉåJpÉëëáçåÉå= ìåíÉêÜ~äÄ= ÉáåÉë= jáääáãÉíÉêëI= ÇáÉ=
dÉå~ìáÖâÉáí= ÇΩêÑíÉ= ÄÉá= Éíï~= PJQ= ãã= ÄÉíê~ÖÉå= xoçíÜ~ÅÜÉê= ìåÇ= pÅÜ®êI= NVVRzK= aáÉëÉ= tÉêíÉ= ëáåÇ= ÑΩê= ÇáÉ=
e∏ÜÉåÖÉå~ìáÖâÉáí=~ääÉêÇáåÖë=ãáí=ÇÉã=c~âíçê=P=òì=ãìäíáéäáòáÉêÉåK==

OKPKQ dmpJ^åíÉååÉå=

cΩê= äçâ~äÉ= ìåÇ= êÉÖáçå~äÉ= mê®òáëáçåëJdmpJkÉíòÉ= ãΩëëÉå= ÇáÉ= ÉäÉâíêçåáëÅÜÉå= mÜ~ëÉåòÉåíêÉå= ÇÉê= ^åíÉååÉå=
ã∏ÖäáÅÜëí= Éñ~âí= ÄÉâ~ååí= ëÉáåK= wï~ê= Ü~ÄÉå= ÇáÉ= ÉáåÖÉëÉíòíÉå= ?jáÅêçëíêáé?J^åíÉååÉå= Éáå= áå= i~ÖÉ= ìåÇ= e∏ÜÉ=ãáí=
pìÄãáääáãÉíÉêJdÉå~ìáÖâÉáí= ÇÉÑáåáÉêíÉë= ãÉÅÜ~åáëÅÜÉë= wÉåíêìãK= a~ë= ÉäÉâíêçåáëÅÜÉ= mÜ~ëÉåòÉåíêìã= â~åå= ÖÉÖÉåJ
ΩÄÉê=ÇáÉëÉã=àÉÇçÅÜ=ìã=ÉáåáÖÉ=jáääáãÉíÉê=îÉêëÅÜçÄÉå=ëÉáå=ìåÇ=òï~ê=ìåíÉêëÅÜáÉÇäáÅÜ=ÑΩê=ÇáÉ=iNJ=ìåÇ=ÇáÉ=iOJpáÖå~äÉ=
ìåÇ= Éêëí= åçÅÜ= áå= ^ÄÜ®åÖáÖâÉáí= îçå= ÇÉê= p~íÉääáíÉåÖÉçãÉíêáÉ= xdÉáÖÉêI= NVUUzK= rã=ëóëíÉã~íáëÅÜÉ=báåÑäΩëëÉ= áåÑçäÖÉ=
ÑÉÜäÉêÜ~ÑíÉê=lÑÑëÉíë=òì=îÉêãÉáÇÉåI=ïìêÇÉå=ÇáÉëÉ=âäÉáåÉå=hçêêÉâíìêÉå=ÑΩê=àÉÇÉ=ÉáåòÉäåÉ=^åíÉååÉ=áå=ëçÖK=^åíÉååÉåJ
íÉëíë=ÄÉëíáããíK=báå=_ÉáëéáÉä=ÉáåÉê=ëçäÅÜÉå=_ÉëíáããìåÖ=ïìêÇÉ=áå=xtáÖÉí=Éí=~äKI=NVVN~z=ÖÉÖÉÄÉåK=

cΩê=isVR=ïìêÇÉå=~ääÉ=ÉáåÖÉëÉíòíÉå=bãéÑ®åÖÉê=ìåÇ=^åíÉååÉå=îçêÖ®åÖáÖ=àÉÇÉê=Öê∏ëëÉêÉå=h~ãé~ÖåÉI=ãáåÇÉëíÉåë=
~ÄÉê= Éáåã~ä= éêç= g~ÜêI= ~ìÑ= ÇÉê= qÉëíëíêÉÅâÉ= ÇÉê= ëïáëëíçéç= áå= qÜìå= â~äáÄêáÉêíK= aáÉ= ^åíÉååÉå= ïìêÇÉå= òì= ÇáÉëÉã=
wïÉÅâ=òï~åÖëòÉåíêáÉêí=~ìÑ=pí~ÜäéÑÉáäÉêå=ãçåíáÉêíI=ÇÉêÉå=êÉä~íáîÉ=i~ÖÉ=ìåÇ=e∏ÜÉ=ãáí=íÉêêÉëíêáëÅÜÉå=jÉíÜçÇÉå=~ìÑ=
MKP=ãã=êÉëéK=MKN=ãã=E~=éçëíÉêáçêá=dÉå~ìáÖâÉáí=NσF=ÉáåÖÉãÉëëÉå=ïçêÇÉå=ï~êÉåK=^å=òïÉá=~ìÑÉáå~åÇÉê=ÑçäÖÉåÇÉå=
q~ÖÉå= EçÇÉê=k®ÅÜíÉåF=ïìêÇÉå= àÉïÉáäë=òïÉá=dmpJpÉëëáçåÉå=ìåíÉê=ÇÉêëÉäÄÉå=p~íÉääáíÉåâçåëíÉää~íáçå=ìåÇ=îçå=ÇÉêJ
ëÉäÄÉå=jÉëëÇ~ìÉê=ÖÉãÉëëÉå=ïáÉ=áå=ÇÉê=~åëÅÜäáÉëëÉåÇÉå=h~ãé~ÖåÉ=áã=isVRJkÉíòK=a~ê~ìë=âçååíÉå=ëÅÜäáÉëëäáÅÜ=
ÖÉãáííÉäíÉ=êÉä~íáîÉ=^Ää~ÖÉå=ÇÉê=mÜ~ëÉåòÉåíêÉå=EòïÉá=áå=ÇÉê=i~ÖÉ=ìåÇ=ÉáåÉ=áå=ÇÉê=e∏ÜÉF=ÖÉÖÉåΩÄÉê=ÇÉå=kçãáå~äJ
ïÉêíÉå= ÉáåÉê= oÉÑÉêÉåò~åíÉååÉ= áã= pìÄãáääáãÉíÉêÄÉêÉáÅÜ= ÄÉëíáããí=ïÉêÇÉåI=ïÉäÅÜÉ= ÑΩê= ÇáÉ= ~âíìÉääÉ= hçåëíÉää~íáçå=
ìåÇ=pÉëëáçåëÇ~ìÉê= êÉéê®ëÉåí~íáî=ï~êÉåK=sçå=ÇÉê= áå=ÇÉê=åÉìëíÉå=sÉêëáçå=ÇÉê=_ÉêåÉê=dmp=pçÑíï~êÉ=ÉåíÜ~äíÉåÉå=
j∏ÖäáÅÜâÉáíI=ÇáÉ=lÑÑëÉíë=Ö~ê=áå=cìåâíáçå=ÇÉê=bäÉî~íáçå=ìåÇ=ÇÉë=^òáãìíÉë=òì=ÄÉëíáããÉå=ìåÇ=òì=âçêêáÖáÉêÉåI=ïìêÇÉ=
åçÅÜ=åáÅÜí=dÉÄê~ìÅÜ=ÖÉã~ÅÜíK=



=

= =
=

pÉáíÉ=V= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

P dmpJjÉëëâ~ãé~ÖåÉå=îçê=mêçàÉâíÄÉÖáåå=

PKN do^kfq=UT=
báåÉ=ÉêëíÉ=ä~åÇÉëïÉáíÉ=dmpJjÉëëâ~ãé~ÖåÉ=ìåíÉê=ÇÉã=^êÄÉáíëíáíÉä=?do^kfq=UT?=ïìêÇÉ=NVUT=áå=wìë~ããÉå~êÄÉáí=
ãáí=ÇÉã=^ëíêçåçãáëÅÜÉå=fåëíáíìí=ÇÉê=råáîÉêëáí®í=_Éêå=E^fr_F=ìåÇ=ÇÉã=fåëíáíìí=ÑΩê=dÉçÇ®ëáÉ=ìåÇ=mÜçíçÖê~ããÉíêáÉ=
EfdmF=ÇÉê=bqe=wΩêáÅÜ=ÇìêÅÜÖÉÑΩÜêí=xoçíÜ~ÅÜÉê=Éí=~äKI=NVVPzK=páÉ=Ü~ííÉ=ÇáÉ=eÉêëíÉääìåÖ=ÉáåÉë=éê®òáëÉå=ÖÉçÇ®íáëÅÜÉå=
_ÉòìÖÉë= áå= i~ÖÉ= ìåÇ=e∏ÜÉ= òïáëÅÜÉå= ÇÉå= ÄÉáÇÉå=^äéÉåíê~îÉêëÉå=ÇÉë=k~íáçå~äÉå= cçêëÅÜìåÖëéêçàÉâíÉë=kcmOM=
êÉëéK=ÇÉêÉå=ÖÉçäçÖáëÅÜÉåI=ÖÉçéÜóëáâ~äáëÅÜÉå=ìåÇ=ÖÉçÇ®íáëÅÜÉå=råíÉêëìÅÜìåÖÉå=òìã=wáÉäK=aáÉ=~ìëÖÉï®ÜäíÉå=NO=
pí~íáçåÉå= ïìêÇÉå= Ç~ãáí= òì= ÉáåÉã= qÉáä= ÉáåÉë= ÖÉçÇ®íáëÅÜÉå= hçåíêçääåÉíòÉë= ÑΩê= Ç~ë= aÉíÉâíáÉêÉå= îçå= êÉòÉåíÉå=
hêìëíÉåÄÉïÉÖìåÖÉå=áå=ÇÉê=pÅÜïÉáòK=aìêÅÜ=ÇÉå=báåÄÉòìÖ=ÇÉê=pí~íáçåÉå=gÉáòáåÉå=ìåÇ=wÉêã~íí=EspF=ïìêÇÉå=~ìÅÜ=
Ç~ë=dmpJqÉëíåÉíò= qìêíã~åå= xgÉ~åêáÅÜ~êÇ= EeêëÖKFI= NVVO= ìåÇ= NVVRz= ìåÇ= ÇáÉ= áã=kcmOM= îÉêãÉëëÉåÉ= iáåáÉ= sáëéJ
wÉêã~íí= xtáêíÜ=Éí=~äKI=NVVPz= áå=Éáå=ΩÄÉêÖÉçêÇåÉíÉë= ä~åÇÉëïÉáíÉë=oÉÑÉêÉåòåÉíò=ÉáåÖÉÄìåÇÉåK=aÉê=^åëÅÜäìëë=ÇÉë=
do^kfqJkÉíòÉë=~å=ÇáÉ=éÉêã~åÉåíÉ=p~íÉääáíÉ=i~ëÉê=o~åÖáåÖ=EpioF=Jpí~íáçå=wáããÉêï~äÇ=xtáäÇ=ìåÇ=dìêíåÉêI=NVVRz=
Éêã∏ÖäáÅÜíÉ= ÉáåÉêëÉáíë= ÇÉå= Ç~ã~äë= ÖÉå~ìÉëíã∏ÖäáÅÜÉå= ^åëÅÜäìëë= EïÉåáÖÉ= ÅãF= ~å= ÖäçÄ~äÉ= oÉÑÉêÉåòëóëíÉãÉK=
^åÇÉêÉêëÉáíë= âçååíÉ= Ç~ãáí= ~ìÅÜ= ÇáÉ= ïÉáíê®ìãáÖÉ= oΩÅâîÉêëáÅÜÉêìåÖ= ÇÉê= ~ìÑ= jçä~ëëÉLjçê®åÉ= ëíÉÜÉåÇÉå= dÉçJ
ëí~íáçå= wáããÉêï~äÇ= ÖÉÖÉåΩÄÉê= pí~íáçåÉå= áã= ^~êã~ëëáîI= áã= gìê~= ìåÇ= áã= pÅÜï~êòï~äÇ= êÉ~äáëáÉêí= ïÉêÇÉåK=
pÅÜäáÉëëäáÅÜ=Éêã∏ÖäáÅÜíÉ=ÇáÉ=do^kfqJh~ãé~ÖåÉ=ãáí=ÇÉå=pí~íáçåÉå=jçåíÉ=dÉåÉêçëçI=gìåÖÑê~ìàçÅÜI=wáããÉêï~äÇ=
ìåÇ=`Ü~ëëÉê~ä=ÇÉå=^ìÑÄ~ì=ÉáåÉê=qÉëíäáåáÉ=é~ê~ääÉä=òìê=~åÖÉåçããÉåÉå=e~ìéíîÉêâΩêòìåÖë~ÅÜëÉ=ÇÉê=^äéÉåK=cΩê=ÇáÉ=
ÉêëíÉå= ÇêÉá= ÖÉå~ååíÉå= pí~íáçåÉå= âçååíÉ= ÇáÉ= do^kfqJh~ãé~ÖåÉ= Ö~ê= ~äë= ÉêëíÉ= táÉÇÉêÜçäìåÖëãÉëëìåÖ= ÇáÉëÉê=
ÄÉêÉáíë=NVUR=ãáí=pio=ìåÇ=dmp=ëÉÜê=ÖÉå~ì=îÉêãÉëëÉåÉå=_~ëáëäáåáÉ=ÖÉïÉêíÉí=ïÉêÇÉå=x_Ωêâá=Éí=~äKI=NVUSzK==

aáÉ=jÉëëìåÖÉå= Ñ~åÇÉå= áã=gìåá=NVUT=ãáí=ëáÉÄÉå=qfJQNMM=wïÉáÑêÉèìÉåòÉåJbãéÑ®åÖÉêå=ëí~ííK=aáÉ=Ç~ã~äáÖÉ=dmp=
qÉëíâçåÑáÖìê~íáçå=Éêä~ìÄíÉ=åìê=ÉáåÉ= í®ÖäáÅÜÉ=pÉëëáçå=îçå=Å~K=Q=píìåÇÉå=a~ìÉêI= áååÉêÜ~äÄ=ÇÉê=Äáë=òì=S=p~íÉääáíÉå=
ÖäÉáÅÜòÉáíáÖ= ëáÅÜíÄ~ê=ï~êÉåK= fåÑçäÖÉ= ÇÉê=_ÉëÅÜê®åâìåÖ= ÇÉê= qfJbãéÑ®åÖÉê= âçååíÉå= ~ÄÉê= åìê=ã~ñáã~ä= ÇÉêÉå= îáÉê=
ëáãìäí~å=ÄÉçÄ~ÅÜíÉí=ïÉêÇÉåK=aáÉ=ÉêëíÉå=ëáÉÄÉå=pí~íáçåÉå=ïìêÇÉå=~ã=NSK=ìåÇ=NTK=gìåá=àÉ=ãáí=ÇÉåëÉäÄÉå=dÉê®íÉå=
ëí~íáçåáÉêíK= ^ã= NUK= gìåá= ïìêÇÉå= ÇáÉ= pí~íáçåÉå= wáããÉêï~äÇ= ìåÇ= jçåíÉ= dÉåÉêçëç= Éáå= ÇêáííÉë= j~ä= ÄÉçÄ~ÅÜíÉíI=
òìë~ããÉå=ãáí=ÑΩåÑ=ïÉáíÉêÉå=pí~íáçåÉåK==

aáÉ=dmpJa~íÉå=ïìêÇÉå=~ã=^fr_=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=PKN=~ìëÖÉïÉêíÉíK=aáÉ=ìêëéêΩåÖäáÅÜ=ãáí=
ÉáåÉê=P=pÉâìåÇÉå=o~íÉ=ÉêÜçÄÉåÉå=jÉëëìåÖÉå=ïìêÇÉå=ìã=ÇÉå=c~âíçê=NM=~ìÑ=PM=pÉâìåÇÉå=a~íÉå=êÉÇìòáÉêíK=^ääÉ=
^ãÄáÖìáíáÉë=âçååíÉ=~ìÑ=Ö~åòÉ=w~ÜäÉå=ÖÉÑáñí=ïÉêÇÉåI=ï~ë=ÖÉÖÉåΩÄÉê=ÇÉê=i∏ëìåÖ=ãáí=ìå~ìÑÖÉä∏ëíÉå=^ãÄáÖìáíáÉë=òì=
ÉáåÉê=sÉêÄÉëëÉêìåÖ=ÇÉê=oÉëìäí~íÉ=ìã=ìåÖÉÑ®Üê=ÉáåÉå=c~âíçê=Q=ÑΩÜêíÉK=få=ÇÉê=dmpJ^ìëïÉêíìåÖ=ïìêÇÉ=ÇáÉ=pí~íáçå=
wáããÉêï~äÇ= ~ìÑ= ÇÉêÉå= ÇêÉáÇáãÉåëáçå~äÉå= hççêÇáå~íÉå= áã= _feJpóëíÉã= _qpUT= ÑÉëíÖÉÜ~äíÉåK= a~= âÉáåÉ= ïÉáíÉêÉ=
Éìêçé®áëÅÜÉ= cáÇìÅá~äëí~íáçå= ãáí= wïÉáÑêÉèìÉåòÉåJbãéÑ®åÖÉêå= ÄÉëÉíòí= ï~êI= ïìêÇÉå= éêç= p~íÉääáí= òïÉá= _~ÜåJ
é~ê~ãÉíÉê= E~äçåÖ= íê~Åâ=cÉÜäÉê=ìåÇ=ÖêçëëÉ=e~äÄ~ÅÜëÉ=ÇÉê=_~ÜåÉääáéëÉF=ÄÉëíáããíK=cΩê= àÉÇÉå=p~íÉääáíÉå=ïìêÇÉ=Éáå=
ÉáåòáÖÉê= _~ÜåÄçÖÉå= ΩÄÉê= ÇáÉ= ÇêÉá= q~ÖÉ= ÄÉêÉÅÜåÉíK= aáÉ= ÖÉãÉëëÉåÉå= pí~íáçåëãÉíÉçÇ~íÉå= ïìêÇÉå= åáÅÜí= îÉêJ
ïÉåÇÉíK=a~ÑΩê=ïìêÇÉ=éêç=_~ëáëäáåáÉ=~ìëÖÉÜÉåÇ=îçå=ÉáåÉã=ÖäçÄ~äÉå=~=éêáçêá=jÉíÉçãçÇÉää=ÉáåÉ=wÉåáííêçéçëéÜ®êÉåJ
âçêêÉâíìê=ÖÉëÅÜ®íòíI=ìã=ÇáÉ=bÑÑÉâíÉ=ÇÉê=qêçéçëéÜ®êÉ=òì=êÉÇìòáÉêÉåK=aÉê=báåÑäìëë=ÇÉê=fçåçëéÜ®êÉ=âçååíÉ=ÇìêÅÜ=ÇáÉ=
?áçåëçéÜ®êÉåÑêÉáÉ?= iáåÉ~êâçãÄáå~íáçå= iP= ÇÉê= ÄÉáÇÉå= cêÉèìÉåòÉå= iN= ìåÇ= iO= ÉäáãáåáÉêí= ïÉêÇÉåK= ^ìÑ= dêìåÇ= ÇÉê=
táÉÇÉêÜçäÄ~êâÉáíÉå=ïìêÇÉ=ÇáÉ=êÉä~íáîÉ=dÉå~ìáÖâÉáí= áå=ÇÉê=i~ÖÉ=~ìÑ=N=Åã=çÇÉê=ÄÉëëÉêI=ÇáÉàÉåáÖÉ= áå=ÇÉê=e∏ÜÉ=~ìÑ=
Å~K= P= Åã= ÖÉëÅÜ®íòíK= báåÉ= ÇÉí~áääáÉêíÉ= _ÉëÅÜêÉáÄìåÖ= ÇÉê= pçÑíï~êÉ= ìåÇ= ÇÉê= dÉå~ìáÖâÉáíëìåíÉêëìÅÜìåÖÉå= áëí= áå=
x_ÉìíäÉê=Éí=~äKI=NVUVz=òì=ÑáåÇÉåK==

få= ÇÉê= sÉêãÉëëìåÖëéê~ñáë= Éêä~åÖíÉ= Ç~ë= ÖÉçòÉåíêáëÅÜÉ= _ÉòìÖëëóëíÉã= tdpUQ= Ç~åâ= dmp= áããÉê= ÄêÉáíÉêÉ= ^åJ
ïÉåÇìåÖK=^ìë=ÇáÉëÉã=dêìåÇ=ÄÉêÉÅÜåÉíÉ=^K=táÖÉí=ãáí=eáäÑÉ=ÇÉë=PaJqê~åëÑçêã~íáçåëéêçÖê~ããÉë=^qo^=xpÅÜãáÇ=
ìåÇ=eÉÖÖäáI=NVTUz=ÉáåÉ=TJm~ê~ãÉíÉê=ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=òïáëÅÜÉå=ÇÉå=_qpUTJhççêÇáå~íÉå=ÇÉê=do^kfqJ
mìåâíÉ= ìåÇ= ÇÉêÉå= i~åÇÉëâççêÇáå~íÉå= áã= póëíÉã= `eNVMPK= aáÉ= qê~åëÑçêã~íáçåëé~ê~ãÉíÉê= ïìêÇÉå= áå= ÉáåÉê=
hìêò~åäÉáíìåÖ=ÇÉë=_ìåÇÉë~ãíÉë=ÑΩê=i~åÇÉëíçéçÖê~éÜáÉ=ìåíÉê=ÇÉã=qáíÉä=?qê~åëÑçêã~íáçå=îçå=i~åÇÉëâççêÇáå~íÉå=
`eJNVMP= áå=tdpJUQ=hççêÇáå~íÉå?= áã=^ìÖìëí= NVVM=éìÄäáòáÉêí= ìåÇ=ÖáåÖÉå=~äë= ëçÖK= ?do^kfqJm~ê~ãÉíÉê?= áå=ÇáÉ=
iáíÉê~íìê=Éáå=xtáÖÉíI=NVVMzK==

aáÉ=jÉëëÇ~íÉå=ÇÉê=do^kfqDUTJh~ãé~ÖåÉ=ïìêÇÉå=åáÅÜí=áå=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉë=isVRJkÉíòÉë=áåíÉÖêáÉêíI=âçååíÉå=
~ÄÉê=ÑΩê=ìå~ÄÜ®åÖáÖÉ=sÉêÖäÉáÅÜÉ=ÄÉáÖÉòçÖÉå=ïÉêÇÉåK==



=

= =
=

pÉáíÉ=NM= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

PKO kblqbhqlkfh=kçêÇëÅÜïÉáò=NVUU=
aáÉ= k~íáçå~äÉ= dÉåçëëÉåëÅÜ~Ñí= ÑΩê= ÇáÉ= i~ÖÉêìåÖ= ê~Çáç~âíáîÉê= ^ÄÑ®ääÉ= Ek^do^F= ÑΩÜêí= áã= ^ìÑíê~ÖÉ= ÇÉë= _ìåÇÉë=
ÉêÇïáëëÉåëÅÜ~ÑíäáÅÜÉ=råíÉêëìÅÜìåÖÉå=òìê=pí~åÇçêíï~Üä=ÉáåÉë=âΩåÑíáÖÉå=båÇä~ÖÉêë= ÑΩê= ê~Çáç~âíáîÉ=^ÄÑ®ääÉ=ÇìêÅÜK=
fÜêÉ= ^êÄÉáíëÖêìééÉ= kÉçíÉâíçåáâI= áå= ïÉäÅÜÉê= ÇáÉ= ëïáëëíçéç= îÉêíêÉíÉå= áëíI= Ü~í= îÉêëÅÜáÉÇÉåÉ= ÖÉçÇ®íáëÅÜÉ= råíÉêJ
ëìÅÜìåÖÉå=ÖÉéä~åí=ìåÇ=ÇìêÅÜÖÉÑΩÜêí=xìK~K=dìÄäÉê=Éí=~äKI=NVUQ=ìåÇ=j®äòÉê=Éí=~äKI=NVUUzK=få=ÇáÉëÉã=wìë~ããÉåÜ~åÖ=
áëí= ëáÉ= ~ìÅÜ= ~å= ÇÉå= Üçêáòçåí~äÉå= aÉÑçêã~íáçåÉå= ÇÉê= bêÇâêìëíÉ= áå= ÇÉê= kçêÇëÅÜïÉáò= áåíÉêÉëëáÉêíK= k~ÅÜÇÉã= ìêJ
ëéêΩåÖäáÅÜ=Éáå=mê®òáëáçåëJaáëí~åòåÉíò=ÖÉéä~åí=ï~êI=Äçí=ëáÅÜ=ãáí=ÇÉê=båíïáÅâäìåÖ=îçå=ÖÉçÇ®íáëÅÜÉå=^åïÉåÇìåÖÉå=
ÇÉë=dmp=ÉáåÉ=ïÉëÉåíäáÅÜ=âçëíÉåÖΩåëíáÖÉêÉ=i∏ëìåÖ=ÑΩê=ÇáÉëÉ=cê~ÖÉëíÉääìåÖK==

fã= g~ÜêÉ= NVUS= ÉêíÉáäíÉ= ÇáÉ=k^do^=ÇÉê= ëïáëëíçéç=ÇÉëÜ~äÄ= ÇÉå=^ìÑíê~ÖI= Éáå= mêçàÉâí= ÑΩê= ÇáÉ= fåëí~ää~íáçå= ìåÇ= ÇáÉ=
bêëíãÉëëìåÖ= ÉáåÉë= dmpJ§ÄÉêï~ÅÜìåÖëåÉíòÉë= ÑΩê= ÇáÉ= kçêÇëÅÜïÉáò= ~ìëòì~êÄÉáíÉåI= Ç~ë= áã= gìåá= NVUT= îçêä~Ö=
xpÅÜåÉáÇÉêI=NVUTzK=bë=ÉåíÜ®äí=åÉÄÉå=ÇÉê=_ÉëÅÜêÉáÄìåÖ=ÇÉê=mêçàÉâíòáÉäÉ=ìåÇ=ÇÉê=jÉëëãÉíÜçÇÉ=ÉáåÉ=~ìëÑΩÜêäáÅÜÉ=
kÉíòëíìÇáÉ=ãáí= ÉáåÉê= mê®~å~äóëÉI= ÇáÉ= ^ìëâìåÑí= ΩÄÉê= ÇáÉ= òì= Éêï~êíÉåÇÉ=dÉå~ìáÖâÉáí= ÖáÄíK= NVUT= ÄÉ~ìÑíê~ÖíÉ= ÇáÉ=
k^do^=ÇáÉ= ëïáëëíçéçI=ÇáÉëÉë=kÉíò= ÉáåòìêáÅÜíÉå=ìåÇ=ÇáÉ=kìääãÉëëìåÖ=ÇìêÅÜòìÑΩÜêÉåK= få=ÇÉê= cçäÖÉ=ïìêÇÉ=Ç~ë=
kÉíò=ãáí=OS=pí~íáçåÉå=áå=ÇÉê=ÉêëíÉå=e®äÑíÉ=NVUU=áåëí~ääáÉêíK==

wìë~ããÉå=ãáí=ÇÉê=jÉëëâ~ãé~ÖåÉ=ÑΩê=ÇáÉ=k^do^=ïìêÇÉ=áã=^ìÑíê~Ö=ÇÉê=pÅÜïÉáòÉêáëÅÜÉå=_ìåÇÉëÄ~ÜåÉå=Ep__F=
~ìÅÜ= ÇáÉ=dêìåÇä~ÖÉåîÉêãÉëëìåÖ= ÑΩê= ÇÉå= éêçàÉâíáÉêíÉå=táëÉåÄÉêÖíìååÉä= ÇÉê= _^ek=OMMM=_~ëÉä= J=läíÉå=ãáííÉäë=
dmp=ÉêëíÉääí=xtáÖÉí=ìåÇ=pÅÜåÉáÇÉêI=NVVM~zK=aáÉ=ÖÉãÉáåë~ãÉ=jÉëëâ~ãé~ÖåÉ=ìåíÉê=ÇÉã=k~ãÉå=?kblqbhqlkfh=
kçêÇëÅÜïÉáò?= Ñ~åÇ= áå=ÇÉê=wÉáí= îçã=NPK=Äáë= OUK=lâíK= NVUU= ëí~ííK=páÉ=ïìêÇÉ=~ìë=wìîÉêä®ëëáÖâÉáíëJ= ìåÇ=hçåíêçääJ
òïÉÅâÉå= áå= òïÉá= éê~âíáëÅÜ= áÇÉåíáëÅÜÉ= qÉáäâ~ãé~ÖåÉå= ~ìÑÖÉíÉáäíI= ïçãáí= àÉÇÉê= mìåâí=ãáåÇÉëíÉåë= òïÉáã~ä= ìå~ÄJ
Ü®åÖáÖ=ëí~íáçåáÉêí=ïçêÇÉå=ï~êK=aáÉ=dmpJh~ãé~ÖåÉ=ëçïáÉ=ÇÉêÉå=bêÖÉÄåáëëÉ=ëáåÇ=áå=xpÅÜåÉáÇÉê=ìåÇ=táÖÉíI=NVVMX=
táÖÉí= ìåÇ= pÅÜåÉáÇÉêI= NVVM~z= ~ìëÑΩÜêäáÅÜ= ÇçâìãÉåíáÉêíK= ^ã= póãéçëáìã= dmpDVM= áå= líí~ï~= ïìêÇÉ= Éáå= c~ÅÜJ
îçêíê~Ö=ΩÄÉê=ÇáÉ=^ìëïÉêíìåÖ=ÇáÉëÉê=h~ãé~ÖåÉ=ÖÉÜ~äíÉå= xtáÖÉí= Éí= ~äKI= NVVMÄzK= wìÇÉã=ïìêÇÉ= áå=ÇÉê=wÉáíëÅÜêáÑí=
smh=ULVN=Éáå=c~ÅÜ~êíáâÉä=ΩÄÉê=Ç~ë=dmpJmê®òáëáçåëåÉíò=ìåÇ=ÇÉëëÉå=^ìëïÉêíìåÖ=éìÄäáòáÉêí= xtáÖÉí=Éí=~äKI=NVVN~z=
ìåÇ=~ã=ufK=fåíÉêå~íK=hìêë=ÑΩê=fåÖÉåáÉìêîÉêãÉëëìåÖ=NVVO=~å=ÇÉê=bqe=wΩêáÅÜ=Éáå=_Éáíê~Ö=ãáí=pÅÜïÉêÖÉïáÅÜí=òìã=
qÜÉã~=qìååÉäîÉêãÉëëìåÖ=éê®ëÉåíáÉêí=xpÅÜåÉáÇÉê=ìåÇ=táÖÉíI=NVVOzK==

aÉê=sçääëí®åÇáÖâÉáí=Ü~äÄÉê=ëÉá=~å=ÇáÉëÉê=píÉääÉ=åçÅÜ=Éêï®ÜåíI=Ç~ëë=ÇáÉ=k^do^=ÇÉê=ëïáëëíçéç=~ã=NVK=j~á=NVVR=
ÇÉå=^ìÑíê~Ö=òìê=wïÉáíãÉëëìåÖ=ìåÇ=òì=ÉáåÉê=aÉÑçêã~íáçåëJdêçÄ~å~äóëÉ=ÇÉê=ÉêëíÉå=òïÉá=jÉëëâ~ãé~ÖåÉå=ÉêíÉáäíÉK=
aáÉë=ãáí=ÇÉã=wáÉäI=eçêáòçåí~äîÉêëÅÜáÉÄìåÖëê~íÉå=ÑΩê=ÇáÉ=hçåíêçääéìåâíÉ=áã=dmpJkÉíò=?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò?=
òì=ÄÉëíáããÉåK=båíëéêÉÅÜÉåÇ=ÇÉã=DhçåòÉéí=ìåÇ=jÉëëéêçÖê~ãã=NVVRD=xpÅÜåÉáÇÉê=ìåÇ=táÖÉíI=NVVR~z=ïìêÇÉ=Ç~ë=
ìêëéêΩåÖäáÅÜÉ=kÉíò=ÇÉê=hçåíêçääéìåâíÉ=îçå=NVUU=åçÅÜ=ìã=ÉáåáÖÉ=mìåâíÉ=ÉêïÉáíÉêíI=ïÉäÅÜÉ=áã=o~ÜãÉå=ÇÉê=åÉìÉå=
i~åÇÉëîÉêãÉëëìåÖ=isVR=áã=råíÉêëìÅÜìåÖëÖÉÄáÉí=áåëí~ääáÉêí=ìåÇ=áå=ÇÉê=jÉëëâ~ãé~ÖåÉ=isVRJUV=EqÉáä=kçêÇF=EîÖäK=
h~éKRKNF=Éêëíã~äë=ÖÉãÉëëÉå=ïçêÇÉå=ï~êÉåK=a~ãáí=ìãÑ~ëëí=Ç~ë=§ÄÉêï~ÅÜìåÖëåÉíò=ÜÉìíÉ=PO=ÑΩê=åÉçíÉâíçåáëÅÜÉ=
råíÉêëìÅÜìåÖÉå=ÖÉÉáÖåÉíÉ=hçåíêçääéìåâíÉK=aáÉëÉë=kÉíò=ïìêÇÉ=áã=pÉéíÉãÄÉê=NVVR=îçå=ÇÉê=ëïáëëíçéç=~ìÑíê~ÖëJ
ÖÉã®ëë=ÖÉãÉëëÉå=ìåÇ=ãáí=ÇÉê=_ÉêåÉê=dmpJpçÑíï~êÉ=sÉêëáçå=QKM=~ìëÖÉïÉêíÉí=EîÖäK=h~éK=VKOFK=aáÉ=oÉëìäí~íÉ=áåâäK=
ÉáåÉ= aÉÑçêã~íáçåëJdêçÄ~å~äóëÉ= NVUUJNVVR= â∏ååÉå= xtáÖÉí= Éí= ~äKI= NVVSz= ÉåíåçããÉå= ïÉêÇÉåK= páÉ= ïìêÇÉå=
ëÅÜäáÉëëäáÅÜ=~ìÅÜ=ÑΩê=ÉáåÉå=ìå~ÄÜ®åÖáÖÉå=sÉêÖäÉáÅÜ=ãáí=isVR=ÄÉáÖÉòçÖÉå=EîÖäK=h~éK=NMKQFK=



=

= =
=

pÉáíÉ=NN= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

PKOKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: Netzteil Wisenberg:  13 
Netzteil Neotektonik:  26 

4 Stationen identisch; 
zusätzlich Zimmerwald 

13 + 26 - 4 + Zi = 36 

Messtage: 13. – 28. 10. 1988 13.-15. / 17.-21. / 24.-28. 13 Sessionen 
Messzeiten: ca. 4 Std. 20 Min.: 

Beginn Kampagne: 
Ende Kampagne: 

MEZ = UT + 1h 
01:00 – 05:20 UT/GMT 
00:30 – 04:50 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 5 L1&L2 / 6 L1: 

1 Trimble 4000 SD 
2 Trimble 4000 SLD 
2 Trimble 4000 SLD 
2 Trimble 4000 SL 
4 Trimble 4000 SX 

 
von Trimble Nav. Ltd. 
von swisstopo 
von LVA Niedersachsen 
von swisstopo 
von LVA Niedersachsen 

 
(Zimmerwald) 

Antennentests: 10. – 12. 10. 1988 Thun 88-4 PHASECC.N88: 
3 Offsets pro 
Antenne 

Lokale 
Meteodaten: 

Alle 30 Minuten Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=PKOJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò=NVUU=

kÉÄëí= ÇÉå=bãéÑ®åÖÉêå= áã=kÉíò= ?kçêÇëÅÜïÉáò?=ïìêÇÉ= Éáå= ëïáëëíçéçJÉáÖÉåÉê= wïÉáÑêÉèìÉåòÉåJdmpJbãéÑ®åÖÉê=
~ìÑ= ÇÉê= dÉçëí~íáçå= wáããÉêï~äÇ= ÇìêÅÜÖÉÜÉåÇ= ÄÉíêáÉÄÉåK= wìë®íòäáÅÜ= ïìêÇÉå= ÇáÉ= ÇêÉá= Éìêçé®áëÅÜÉå= qê~ÅâáåÖ=
pí~íáçåÉå=ÇÉë=?`ççéÉê~íáîÉ= fåíÉêå~íáçå~ä=dmp=kÉíïçêâ?= E`fdkbqF=qêçãë∏= EkçêïÉÖÉåFI=låë~ä~= EpÅÜïÉÇÉåF=ìåÇ=
tÉííòÉää=E_oaF=~äë=ëçÖK=?cáÇìÅá~ä=pí~íáçåë?=ÑΩê=ÇáÉ=å~ÅÜíê®ÖäáÅÜÉ=_~ÜåîÉêÄÉëëÉêìåÖ=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=
îÉêïÉåÇÉíK= aáÉ= a~íÉå= ÇÉê= `fdkbqJpí~íáçåÉå= ïìêÇÉå= ~ääÉêÇáåÖë= åáÅÜí= áå= ÇáÉ= pÅÜäìëëÄÉêÉÅÜåìåÖ= ÇÉê= isVRJ
dÉë~ãí~ìëïÉêíìåÖ=ΩÄÉêåçããÉåK=

báåÉ=^ìëï~Üä= îçå=pí~íáçåÉå= ~ìë= ÇÉå=kÉíòÉå= îçå= ?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò= NVUU?= Ek^do^JkÉíò= ìåÇ=táëÉåJ
ÄÉêÖJkÉíòF=ïìêÇÉå=áå=isVR=áåíÉÖêáÉêíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Frühere Bez. 
in NEO88 

LV95-
Punkt 

Verknüpfungs-
punkt 

900 0188 Dossenbach BRD    
4 1049.000 Hütten BRD 0288 X X 

901 0388 Niedergebisbach BRD    
902 0488 Gaiss BRD    

2 1031.366 Siblingen SH 0588 X X 
5 1049.400 Laufenburg AG 0688 X X 

903 1068.631 GPS Farnsburg BL 0788   
904 1069.334 Herznach AG 0888 X  
905 0988 Laubberg AG    
906 1050.519 Baldingen AG 1088 X  
907 1188 Küssaburg BRD    
908 1288 Froburg SO    
909 1089.606.3 Gislifluh AG 1388   
910 1069.740 Bözberg AG 1488 X  

11 1071.000 Lägern ZH 1588 X X 
911 1688 Irchel ZH    

20 1088.800 Wartburg SO 1788 X X 



=

= =
=

pÉáíÉ=NO= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Frühere Bez. 
in NEO88 

LV95-
Punkt 

Verknüpfungs-
punkt 

21 1090.000 Lenzburg AG 1888 X X 
912 1090.628 Bellikon AG 1988 X  

22 1091.300 Hönggerberg ZH 2088 X X 
12 1072.100 Brütten ZH 2188 X X 

913 1032.066 Benken ZH 2288 X  
1 1012.601 Hohentwiel BRD 2388 X X 

13 1073.000 Schauenberg ZH 2488 X X 
10 1068.400 Sissacherfluh BL 2588 X X 

915 5288 Hardwald SO    
916 5388 Portal Olten SO    
890 1088.468 Belchenflue BL 5488 X X 
918 1088.627.7 Wisenberg BL 5588   
919 5688 Egg BL    
920 5788 Gutisbühl BL    
921 5888 Tschattnau BL    
922 5988 Höchi BL    
923 6088 Silo Sissach BL    
200 1068.1 Sonnenberg BL 6288   

50 1186.800G87 Zimmerwald 
GPS87 BE  X X 

q~ÄK=PKOJOW==pí~íáçåÉå=îçå=kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò=NVUU=

PKOKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖÉå=îçå=?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò?=

cΩê=ÇáÉ=^ìëïÉêíìåÖ=ÇÉê=?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò=NVUU?=h~ãé~ÖåÉ=ïìêÇÉå=~ìëÖÉÇÉÜåíÉ=råíÉêëìÅÜìåÖÉå=ãáí=
îÉêëÅÜáÉÇÉåÉå=_~ÜåÄÉëíáããìåÖÉå=ÇìêÅÜÖÉÑΩÜêíK=^ã=^ëíêçåçãáëÅÜÉå=fåëíáíìí=ÇÉê=råáîÉêëáí®í=_Éêå=E^fr_F=ïìêÇÉå=
ÉáÖÉåÉ=_~ÜåîÉêÄÉëëÉêìåÖÉå=ÖÉêÉÅÜåÉí= x_ÉìíäÉê=Éí=~äKI=NVUTzI=~ìëÖÉÜÉåÇ=îçå=ÇÉå=_êç~ÇÅ~ëíJ_~ÜåÉå=ìåÇ=ìåíÉê=
sÉêïÉåÇìåÖ=ÇÉê=_ÉçÄ~ÅÜíìåÖÉå=ÇÉê=wïÉáÑêÉèìÉåòÉåJjÉëëìåÖÉå=áã=kÉíò=ïáÉ=~ìÅÜ=~ìÑ=ÇÉå=pí~íáçåÉå=wáããÉêJ
ï~äÇI=tÉííòÉää=ìåÇ=låë~ä~K=få=isVR=ïìêÇÉå=ÇáÉ=îçã=rKpK=k~íáçå~ä=dÉçÇÉíáÅ=pìêîÉó=EkdpF=ÖÉäáÉÑÉêíÉåI=îçã=k~î~ä=
pìêÑ~ÅÉ=t~êÑ~êÉ=`ÉåíÉê=Ekpt`F=áå=wìë~ããÉå~êÄÉáí=ãáí=ÇÉê=aÉÑÉåëÉ=j~ééáåÖ=^ÖÉåÅó=Eaj^F=~ìë=a~íÉå=îçå=NM=
ïÉäíïÉáí=îÉêíÉáäíÉå=qê~ÅâáåÖ=pí~íáçåÉå=å~ÅÜíê®ÖäáÅÜ=ÄÉëíáããíÉå=éê®òáëÉå=béÜÉãÉêáÇÉå=îÉêïÉåÇÉíK==

Anzahl Satelliten: 7 PRN: 03, 06, 08, 09, 11, 
12, 13 

S/A off  
URA: 2.0 m – 32.0 m 

Satellitenbahnen: a) Broadcast 
b) Bahnverbesserungen 

gerechnet am AIUB 
 

c) Präzise Bahnen NSWC 

a) ab Satellit 
b) L1&L2 im Netz, sowie 

Onsala, Wettzell, 
Zimmerwald 

c) Lieferung via NGS 

a) BROAD oder B1 
b) AIUB oder P1 

 
 

c) NGS oder N1 
Standard Orbits: Bahnbögen von 9 Std. 6 oskulierende Elemente

2 Strahlungsdruckparam.
NEOWIS88.STD 
NEOWIS88.RPR 

Software Version: Bernese GPS Software Version 3.1 Computer: PRIME 

q~ÄK=PKOJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò=NVUU=

^ìë= ÇÉå= wïÉáÑêÉèìÉåòÉåJjÉëëìåÖÉå= ~ìÑ= ÇÉå= iNLiOJpí~íáçåÉå= ïìêÇÉå= ëÉëëáçåëïÉáëÉ= fçåçëéÜ®êÉåãçÇÉääÉ=
EbáåëÅÜáÅÜíJjçÇÉääÉX= cáäÉë=kbltfpUUKflkF=ÄÉêÉÅÜåÉíI=ãáí=ïÉäÅÜÉå=ÇáÉ=báåÑêÉèìÉåòãÉëëìåÖÉå=~ìÑ=ÇÉå=ΩÄêáÖÉå=
pí~íáçåÉå=âçêêáÖáÉêí=ïÉêÇÉå=âçååíÉåK==



=

= =
=

pÉáíÉ=NP= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

cΩê=ÇáÉ=oÉÇìâíáçå=ÇÉë=báåÑäìëëÉë=ÇÉê=íêçéçëéÜ®êáëÅÜÉå=oÉÑê~âíáçå=ïìêÇÉå=îáÉê=jçÇÉääÉ=ìåíÉêëìÅÜíW=

~F qêçéçëéÜ®êáëÅÜÉ=wÉåáíâçêêÉâíìê=ÄÉêÉÅÜåÉí=ãáí=ÇÉê=cçêãÉä=îçå=p~~ëí~ãçáåÉå=ìåíÉê==
sÉêïÉåÇìåÖ=ÉáåÉê=pí~åÇ~êÇ~íãçëéÜ®êÉX=

ÄF a~ëëÉäÄÉ=jçÇÉää=ïáÉ=áå=~FI=àÉÇçÅÜ=ãáí=ÇÉå=~ìÑ=ÇÉå=pí~íáçåÉå=ÖÉãÉëëÉåÉå=äçâ~äÉå=jÉíÉçÇ~íÉåX=

ÅF ^ìëÖÉÜÉåÇ=îçå=~F=pÅÜ®íòÉå=îçå=äçâ~äÉå=qêçéçëéÜ®êÉåé~ê~ãÉíÉêå=~ìë=ÇÉå=dmpJjÉëëÇ~íÉåI==
ÇKÜK=ÉáåÉ=oÉëíJwÉåáíâçêêÉâíìê=éêç=pÉëëáçå=ìåÇ=pí~íáçå=E~ìëëÉê=ÉáåÉê=oÉÑÉêÉåòëí~íáçåFX=

ÇF ^ìëÖÉÜÉåÇ=îçå=~F=pÅÜ®íòÉå=ÉáåÉë=äçâ~äÉå=qêçéçëéÜ®êÉåãçÇÉääÉë=ãáí=äáåÉ~êÉê=e∏ÜÉå~ÄÜ®åÖáÖâÉáí==
ÇÉê=òÉåáí~äÉå=íêçéçëéÜ®êáëÅÜÉå=i~ìÑòÉáíîÉêò∏ÖÉêìåÖK=

dêçëëÉ=^ìÑãÉêâë~ãâÉáí=ïìêÇÉ=ÇÉê=ëçêÖÑ®äíáÖÉå=a~íÉåÄÉêÉáåáÖìåÖ=áã=mêçÖê~ãã=l_pqpq=ëçïáÉ=ÇÉê=_ÉëíáããìåÖ=
ÇÉê= mÜ~ëÉåãÉÜêÇÉìíáÖâÉáíÉå= E^ãÄáÖìáíáÉëF= ÖÉëÅÜÉåâíK= aáÉëÉê= sÉê~êÄÉáíìåÖëëÅÜêáíí= ï~ê= ëÉÜê= òÉáí~ìÑï®åÇáÖK= ^ääÉ=
jÉÜêÇÉìíáÖâÉáíÉå= âçååíÉå= ~ÄÉê= ëÅÜäáÉëëäáÅÜ= áã= m~ê~ãÉíÉêÄÉëíáããìåÖëéêçÖê~ãã= dmpbpq= ÄÉëíáããí= ìåÇ= ~ìÑ=
Ö~åòÉ=w~ÜäÉåïÉêíÉ= ÑáñáÉêí=ïÉêÇÉåK=aáÉ=Ç~ã~äáÖÉ=^ìëïÉêíìåÖ= áëí= áå=ÇÉå=_ÉêáÅÜíÉå= xtáÖÉí=ìåÇ=pÅÜåÉáÇÉêI=NVVM~z=
ëçïáÉ=xpÅÜåÉáÇÉê=ìåÇ=táÖÉíI=NVVMz=~ìëÑΩÜêäáÅÜ=ÇçâìãÉåíáÉêíK==

^åä®ëëäáÅÜ= ÇÉê= sÉê~êÄÉáíìåÖ= ÇÉê= dmpJh~ãé~ÖåÉ= kÉçíÉâíçåáâ= NVVR= ïìêÇÉ= áã= gìåá= NVVS= ~ìÅÜ= ÇáÉ= h~ãé~ÖåÉ=
kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò=NVUU=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKM=åÉì=~ìëÖÉïÉêíÉí=xtáÖÉí=Éí=~äKI=NVVSzK==



=

= =
=

pÉáíÉ=NQ= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Q dmpJjÉëëâ~ãé~ÖåÉå=áã=brobc=qÉáäåÉíò=`e=

QKN brobcJUV=
aáÉ= ÉêëíÉ= Éìêçé~ïÉáí= âççêÇáåáÉêíÉ= dmpJh~ãé~ÖåÉ= ïìêÇÉ= îçå= ÇÉê= f^d= pìÄâçããáëëáçå= brobc= áå= ÉåÖÉê=
wìë~ããÉå~êÄÉáí=ãáí=ÇÉê=`bo`l=td=sfff= áã=cêΩÜäáåÖ=NVUV=çêÖ~åáëáÉêí= xpÉÉÖÉê=Éí=~äKI=NVVOzK= få=ÇáÉëÉê=brobcJ
dmpJh~ãé~ÖåÉ= ïìêÇÉå= ãáí= SV= wïÉáÑêÉèìÉåòÉåJbãéÑ®åÖÉêå= ET= Ç~îçå= ~äë= oÉëÉêîÉÖÉê®íÉI= ïÉäÅÜÉ= ~ìÅÜ= í~íJ
ë®ÅÜäáÅÜ=òìã=báåë~íò=â~ãÉåF=áå=òïÉá=tçÅÜÉå=VP=pí~íáçåÉå=áå=tÉëíJbìêçé~=ÄÉëíáããíK=aáÉ=h~ãé~ÖåÉ=ï~ê=áå=òïÉá=
mÜ~ëÉå=^=ìåÇ=_=òì=àÉ=S=jÉëëí~ÖÉå=ãáí=_ÉçÄ~ÅÜíìåÖëÑÉåëíÉêå=îçå=R=píìåÇÉå=ÖÉíÉáäíW=

= mÜ~ëÉ=^W=NSK=MRK=Ó=ONK=MRK=NVUV=ãáí=SO=pí~íáçåÉå=
= mÜ~ëÉ=_W=OPK=MRK=Ó=OUK=MRK=NVUV=ãáí=RR=pí~íáçåÉå=

OP=pí~íáçåÉå=ïìêÇÉå= áå=ÄÉáÇÉå=mÜ~ëÉå=ÄÉçÄ~ÅÜíÉíK= NR=Ç~îçå=ï~êÉå=pioJ=ìåÇLçÇÉê=si_fJpí~íáçåÉå= EÇ~êìåíÉê=
wáããÉêï~äÇFI=ïÉäÅÜÉ=áå=ÇÉê=dmpJ^ìëïÉêíìåÖ=~ìÑ=ÇÉêÉå=bqocJUV=hççêÇáå~íÉå=ÑáñáÉêí=ïçêÇÉå=ëáåÇK=

få=ÇÉê=pÅÜïÉáò=ìåÇ=áã=å~ÜÉå=^ìëä~åÇ=ïìêÇÉå=ÑçäÖÉåÇÉ=pí~íáçåÉå=ÖÉãÉëëÉåW=

brobc=kêK= pí~íáçåëå~ãÉ= mÜ~ëÉå bãéÑ®åÖÉêíóé= obqêáÖ=kêK= isVR=kêK=

0055 `ÜêáëÅÜçå~= ^= qêáãÄäÉ=QMMMpia= `e=N= NMQTKTMM=

0056 wáããÉêï~äÇ= ^==H==_= qêáãÄäÉ=QMMMpia= `e=VV= NNUSKUMM=

0057 i~=a∑äÉ=L=i~=dáîêáåÉ= ^= qêáãÄäÉ=QMMMpia= `e=OP= NOSMKUMM=

0058 jçåíÉ=dÉåÉêçëç= ^= táäÇJj~Öå~îçñ=tjNMO= `e=SR= NPRPKTMM=

0060 mÑ®åÇÉê=E^F= ^= qêáãÄäÉ=QMMMpia= ^=MMQ= NMTSKUMM=

q~ÄK=QKNJNW==pí~íáçåÉå=îçå=brobcJUV=

aáÉ= ^ìëïÉêíìåÖ= ÇÉê= h~ãé~ÖåÉ= brobcJUV= ïìêÇÉ= ìK~K= ~ã= ^fr_=ãáí= ÇÉê= _ÉêåÉëÉ= dmp= pçÑíï~êÉ= sÉêëáçå= PKO=
ÇìêÅÜÖÉÑΩÜêí=xdìêíåÉê=Éí=~äKI=NVVOzK=aáÉ=ÄÉêÉÅÜåÉíÉå=hççêÇáå~íÉå=ä~ÖÉå=áã=póëíÉã=bqopUV=îçê=ìåÇ=ÄáäÇÉíÉå=ÇÉå=
åÉìÉåI= ÑΩê=dmpJsÉêãÉëëìåÖÉå= áå=Ö~åò=tÉëíJbìêçé~=ÉãéÑçÜäÉåÉå=_ÉòìÖëê~ÜãÉå=bqocUVK=dÉåÉêÉää=ÄÉíê~ÅÜíÉí=
âçååíÉ=ÉáåÉ=hççêÇáå~íÉåÖÉå~ìáÖâÉáí=îçå=ÉáåáÖÉå=ïÉåáÖÉå=wÉåíáãÉíÉêå=ÉêêÉáÅÜí=ïÉêÇÉåK=aáÉ=Ñçêã~äÉå=ojpPJtÉêíÉ=
ÇÉê=çKÖK=pí~íáçåÉåI=~äëç=ÇáÉ=áååÉêÉ=dÉå~ìáÖâÉáí=ÄÉêÉÅÜåÉí=~ìë=ÇÉå=táÉÇÉêÜçäÄ~êâÉáíÉå=ÇÉê=í®ÖäáÅÜÉå=i∏ëìåÖÉå=áå=
i~ÖÉ=ìåÇ=e∏ÜÉI=ï~êÉå=âäÉáåÉê=~äë=P=ÅãK=

aáÉ= ÑΩåÑ=brobcJpí~íáçåÉå=ÇÉê=pÅÜïÉáò= EëáÉÜÉ=çÄÉåF=ëáåÇ= ÑΩê=ÇáÉ=i~ÖÉêìåÖ=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=isVR=
îçå=ÖêçëëÉê=_ÉÇÉìíìåÖK=rã=ÇáÉ=^ìëÖäÉáÅÜìåÖÉå=ÑêΩÜÉêÉê=kÉíòÉI=ïáÉ=òK_K=îçå=obqêáÖ=çÇÉê=ÇÉê=ëÅÜïÉáòÉêáëÅÜÉå=
aá~ÖåçëÉ~ìëÖäÉáÅÜìåÖ=ÇÉê=qêá~åÖìä~íáçå=NK=ìåÇ=OK=lêÇåìåÖ= x`Ü~Ää~áë=Éí=~äKI=NVVRX=páÖåÉê=ìåÇ=sçÖÉäI=OMMMz=ãáí=
ÇÉå=brobcJbêÖÉÄåáëëÉå=îÉêÖäÉáÅÜÉå=òì=â∏ååÉåI=ïìêÇÉå=~ìÅÜ=ÇáÉ=ÖÉçÇ®íáëÅÜÉå=_ÉòáÉÜìåÖÉå=òì=ÇÉå=obqofdL=
af^VPJwÉåíêÉå=ÄÉëíáããíK=cΩê=`ÜêáëÅÜçå~I=jçåíÉ=dÉåÉêçëç=ìåÇ=wáããÉêï~äÇ=ïìêÇÉå=ÇáÉ=^åëÅÜäìëëîÉâíçêÉå=ãáí=
íÉêêÉëíêáëÅÜÉå= jÉíÜçÇÉå= ÄÉëíáããíI= ÇáÉ= mìåâíÉ= i~= a∑äÉ= ìåÇ= mÑ®åÇÉê= ïìêÇÉå= ÇìêÅÜ= dmpJ^åëÅÜäΩëëÉ= ~å= ÇáÉ=
brobcJpí~íáçåÉå=~åÖÉëÅÜäçëëÉåK=^ää= ÇáÉëÉ= äçâ~äÉå=_ÉòáÉÜìåÖÉå=ëáåÇ= áã=q_=VPJMN= xa~åìëÉê=ìåÇ=táÖÉíI=NVVPz=
ÇçâìãÉåíáÉêíK==

aáÉ=jÉëëìåÖÉå=ìåÇ=oÉëìäí~íÉ=ÇÉê=brobcJUV=h~ãé~ÖåÉ=ïìêÇÉå= ÑΩê=isVR=åáÅÜí=îÉêïÉåÇÉíK=páÉ=ÄáäÇÉíÉå=~ÄÉê=
ÉáåÉ= ïáääâçããÉåÉ= oÉÑÉêÉåò= ìåÇ= sÉêÖäÉáÅÜëÄ~ëáë= ÑΩê= ÇÉêÉå= oÉëìäí~íÉI= áåëÄÉëçåÇÉêÉ= ~ìÅÜ= ÑΩê= i~ÖÉêìåÖëJ
ìåíÉêëìÅÜìåÖÉåK=

QKO brobcJ`eVO=
a~ë= dmpJkÉíò= îçå= brobcJUV= ïìêÇÉ= ëìâòÉëëáîÉ= å~ÅÜ= lëíÉåI= áå= ÉÜÉã~äáÖÉ= lëíÄäçÅâä®åÇÉê= ÉêïÉáíÉêíK= wìÇÉã=
ìåíÉêå~ÜãÉå= áã=wìÖÉ=ÇÉê=ÉêïÉáíÉêíÉå=p~íÉääáíÉåâçåëíÉää~íáçåÉå= ëçïáÉ=ÇÉê= îÉêÄÉëëÉêíÉå=bãéÑ®åÖÉêíÉÅÜåçäçÖáÉå=
ÇáÉ=ãÉáëíÉå= ïÉëíÉìêçé®áëÅÜÉå= i®åÇÉê= ÉáÖÉåÉ= åÉìÉ= brobcJh~ãé~ÖåÉåI= ïÉäÅÜÉ= ~ìÅÜ= sÉêÇáÅÜíìåÖÉå= ÄÉáåÜ~äJ
íÉíÉåK= aáÉ= oÉëìäí~íÉ= ÇáÉëÉê= h~ãé~ÖåÉå= ïìêÇÉåI= ëçÑÉêå= ÇáÉ= ÖÉÑçêÇÉêíÉå= dÉå~ìáÖâÉáíÉå= ìåÇ= wìîÉêä®ëëáÖâÉáíÉå=
å~ÅÜÖÉïáÉëÉå=ïÉêÇÉå=âçååíÉåI=îçå=ÇÉê=f^d=pìÄâçããáëëáçå=brobc=å~ÅÜ=mêΩÑìåÖ=ìåÇ=hä~ëëáÑáòáÉêìåÖ=ÇìêÅÜ=ÇáÉ=
qÉÅÜåáÅ~ä=tçêâáåÖ=dêçìé=EqtdF=~äë=?sÉêÄÉëëÉêìåÖÉå=ìåÇ=bêïÉáíÉêìåÖÉå=îçå=brobcJUV?=~âòÉéíáÉêí=xîÖäK=dìÄäÉê=
~åÇ=eçêåáâ=EbÇëKF=NVVQ=ìåÇ=NVVSI=àÉ=oÉëçäìíáçå=NzK==

få= àÉÇÉê=isVRJe~ìéíâ~ãé~ÖåÉ=ïìêÇÉå=ÇáÉ=pí~íáçå=wáããÉêï~äÇ=ëçïáÉ= àÉ=òïÉá=brobcJpí~íáçåÉå=ãáíÄÉçÄ~ÅÜíÉíK=
wìë®íòäáÅÜ= ïìêÇÉå= ÇáÉ= îáÉê= kÉíòíÉáäÉ= ÇìêÅÜ= ΩÄÉêä~ééÉåÇÉ= isVRJe~ìéíéìåâíÉ= ãáíÉáå~åÇÉê= îÉêâåΩéÑíK= jáí= ÇÉê=
mìÄäáâ~íáçå= ÇÉê= pÅÜäìëëêÉëìäí~íÉ= ÇÉê= brobcDUV= h~ãé~ÖåÉ= EëáÉÜÉ= h~éáíÉä= QKNF= ï~ê= âä~êI= Ç~ëë= ÄÉêÉáíë= NVVO=



=

= =
=

pÉáíÉ=NR= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

òìãáåÇÉëí= êÉä~íáî= ÑΩê= ÇáÉ= brobcJpí~íáçåÉå= ïÉëÉåíäáÅÜ= ÖÉå~ìÉêÉ= hççêÇáå~íÉå= ÄÉëíáããí= ïÉêÇÉå= â∏ååíÉåK= fã=
ÇáÉëÉã= g~ÜêI= áå= ÇÉã= ~ìÅÜ= ÇáÉ= äÉíòíÉ= e~ìéíâ~ãé~ÖåÉ= ëí~ííÑ~åÇI= ÄÉëÅÜäçëë= Ç~ÜÉê= ÇáÉ= mêçàÉâíäÉáíìåÖI= ÇáÉ= îáÉê=
brobcJpí~íáçåÉå=ÇÉê=pÅÜïÉáò=òìë~ããÉå=ãáí=ÇÉê=pí~íáçå=mÑ®åÇÉê=áã=∏ëíÉêêÉáÅÜáëÅÜÉå=sçê~êäÄÉêÖ=áå=ÉáåÉê=ÉáÖÉåÉå=
brobcJh~ãé~ÖåÉ=ÇÉê=pÅÜïÉáòI=ÇÉê=brobcJ`eVOI=åÉì=òì=ÄÉëíáããÉå=xtáÖÉíI=NVVS~=êÉëéK=q_=VSJNOzK=jáí=Éáå=
dêìåÇ= ÑΩê= ÇáÉëÉ= båíëÅÜÉáÇìåÖ= ï~ê= ÇáÉ= aìêÅÜÑΩÜêìåÖ= ÇÉê= ÉêëíÉå= ïÉäíïÉáíÉå= dmpJh~ãé~ÖåÉ= ÇÉë= fåíÉêå~íáçå~ä=
dmp= pÉêîáÅÉ= Ñçê= dÉçÇóå~ãáÅë= EfdpFI= ÇáÉ= ëçÖK= fdp= béçÅÜDVO= áã= ^ìÖìëí= NVVO= x_ÉìíäÉêI= NVVPzK= a~ãáí= ï~ê=
ÖÉï®ÜêäÉáëíÉíI=Ç~ëë=ÇáÉ=ïáÅÜíáÖëíÉå=dmpJoÉÑÉêÉåòëí~íáçåÉå=ÖäÉáÅÜòÉáíáÖ=~ìÅÜ=áå=_ÉíêáÉÄ=ï~êÉå=ìåÇ=Ç~ãáí=éê®òáëÉ=
dmpJ_~ÜåÉå=Ü∏ÅÜëíÉê=nì~äáí®í=Éêï~êíÉí=ïÉêÇÉå=âçååíÉå=x_êçÅâã~åå=Éí=~äKI=NVVPzK=

QKOKN dmpJjÉëëÇ~íÉå=

aáÉ= brobcJ`eVO= ãáí= ÇÉå= ÑΩåÑ= brobcJpí~íáçåÉå= `ÜêáëÅÜçå~I= i~= dáîêáåÉI= jçåíÉ= dÉåÉêçëçI= mÑ®åÇÉê= ìåÇ=
wáããÉêï~äÇ= Ñ~åÇ= áå=ÇÉê=òïÉáíÉå=tçÅÜÉ=ÇÉê= fdp=béçÅÜDVO=h~ãé~ÖåÉ=îçã=PK= J=UK=^ìÖìëí=NVVO=ëí~ííK=^ìÑ=ÇÉê=
pí~íáçå=wáããÉêï~äÇ=ï~êÉå=ÖäÉáÅÜòÉáíáÖ=òïÉá=bãéÑ®åÖÉê= áå=_ÉíêáÉÄ= Epí~íáçåÉå=iHqUU=ìåÇ=dmpUTF= xp~åíëÅÜá=ìåÇ=
táäÇI= OMMPzK= a~ãáí= ëçääíÉ= ÇáÉ= _áäÇìåÖ= îçå= _~ëáëäáåáÉå= ãáí= ÖÉãáëÅÜíÉå= bãéÑ®åÖÉêå= êÉëéK= ^åíÉååÉå= ã∏ÖäáÅÜëí=
îÉêãáÉÇÉå=ïÉêÇÉå=EpiaJpiaI=ppqJppqFK=fã=ïÉáíÉêÉå=ïìêÇÉå=ÇáÉ=jÉëëìåÖÉå=ÇÉë=oçÖìÉ=pkoJUMM=bãéÑ®åÖÉêë=
~ìÑ=ÇÉê=pí~íáçå=tÉííòÉää=NOMM=áå=ÇáÉ=^ìëïÉêíìåÖÉå=ÉáåÄÉòçÖÉåK==

Anzahl Stationen: 5 Hauptpunkte 
plus Wettzell 

EUREF-Punkte:  Chrischona, Zimmerwald (2x),  
La Givrine, Generoso, Pfänder 

Messtage: 03. – 08. 08. 1992 216 - 220 5 Sessionen 
Messzeiten: 03.08.92 (13:00h UT) 

durchgehend bis 
08.08.92 (06:00h UT) 

24 h Messungen 
Kurze Unterbrechungen 
für Datentransfer um 
06:00h und 18:00h 

 

Messintervall: 30 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 7 L1&L2: 

4 Trimble 4000 SLD 
2 Trimble 4000 SST 
1 Rogue SNR-800 

 
von swisstopo 
von ETHZ 
von IfAG (heute BKG) 

 
(Chri, Givr, Pfän, Zimm)
(Gene, Zimm) 
(Wettzell) 

Antennentests: 12. – 13. 09. 1992 Thun 92-1 PHASECC.E92 
Lokale 
Meteodaten: 

Je nach Station: Alle 2 
Stunden resp. anlässlich 
der Kontrollbesuche 

Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=QKOJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=brobcJ`eVO=

cçäÖÉåÇÉ=pí~íáçåÉå=~ìë=brobcJ`eVO=ïìêÇÉå=áå=ÇáÉ=isVRJdÉë~ãí~ìëïÉêíìåÖ=áåíÉÖêáÉêíW=

Nr. in BSW Stations-Nr. EUREF-Nr. Stations-Name Kanton Verknüpfungspkt. 
888 1186.800G87  Zimmerwald GPS87 BE X 

50 1186.800 0056 Zimmerwald L+T88 BE X 
3 1047.700 0055 Chrischona BS X 

16 1076.800 0060 Pfänder Österreich X 
80 1260.800 0057 La Givrine VD X 

104 1353.700 0058 Monte Generoso TI / Italien X 
777 WETT 0035 Wettzell Deutschland X 

q~ÄK=QKOJOW==pí~íáçåÉå=îçå=brobcJ`eVO=

fåíÉêÉëë~åí=áëí=åçÅÜ=òì=îÉêãÉêâÉåI=Ç~ëë=ÇáÉ=òïÉá=qêáãÄäÉ=QMMM=ppq=Ç~åâ=ÇÉê=sÉêÑΩÖÄ~êâÉáí=ÇÉë=mJ`çÇÉë=ÇáÉ=îçääÉ=
tÉääÉåä®åÖÉ= ÇÉë= qê®ÖÉêëáÖå~äÉë= ~ìÑ= iN= ìåÇ= iO= Ü~ííÉåI= ï®ÜêÉåÇÇÉã= ÇáÉ= ΩÄêáÖÉå= bãéÑ®åÖÉê= áåÑçäÖÉ= ÇÉê= ëçÖK=
ëèì~êáåÖJqÉÅÜåáâ= ~ìÑ= iO= äÉÇáÖäáÅÜ= ΩÄÉê= ÇáÉ= Ü~äÄÉ=tÉääÉåä®åÖÉ= îÉêÑΩÖíÉåK= ^ìë= ÇáÉëÉã= dêìåÇ= ïìêÇÉå= ÇáÉ= ppqJ
bãéÑ®åÖÉê=~ìÑ=ÇÉê=ä~åÖÉå=_~ëáëäáåáÉ=wáããÉêï~äÇ=Ó=jçåíÉ=dÉåÉêçëç=ÉáåÖÉëÉíòíK==



=

= =
=

pÉáíÉ=NS= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

QKOKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=brobcJ`eVO=

aáÉ= a~íÉå= ÇÉê= h~ãé~ÖåÉ= brobcJ`eVO= ïìêÇÉå= îçå= ëïáëëíçéç= áã= j®êò= NVVQ= ~ìëÖÉïÉêíÉíK= cΩê= ÇáÉ= îçå= ÇÉê=
brobcJpìÄâçããáëëáçå=òì=~âòÉéíáÉêÉåÇÉ=pÅÜäìëëä∏ëìåÖ=ÇÉê=åÉìÉå=brobcJhççêÇáå~íÉå=ãáí=ÇÉÑáåáíáîÉê=i~ÖÉêìåÖ=
ïìêÇÉå=ÇáÉ=a~íÉå=áã=o~ÜãÉå=ÇÉê=dÉë~ãíä∏ëìåÖ=áã=táåíÉê=NVVRLVS=åçÅÜã~äë=îÉê~êÄÉáíÉí=EîÖäK=h~éáíÉä=NMFK=báåÉ=
ÇÉí~áääáÉêíÉ=açâìãÉåí~íáçå=ÇáÉëÉê=^ìëïÉêíìåÖÉå=ÑáåÇÉí=ëáÅÜ= áã=q_=VSJNO= xtáÖÉíI=NVVS~zK= fã=h~éáíÉä=QKQ=ëáåÇ=ÇáÉ=
ïáÅÜíáÖëíÉå=oÉëìäí~íÉ=òìë~ããÉåÖÉÑ~ëëíK=

Anzahl Satelliten: 18 PRN:  02, 03, 11 - 21, 
23 – 26, 28 

S/A on 

Satellitenbahnen: a) Broadcast 
b) IGS-Bahnen von CODE

a) ab Satellit 
b) vom AIUB 

 
 

Standard Orbits: Bahnbögen von 24 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

COMB9293.STD 
COMB9293.RPR resp. 
PR1D1620.STD 
PR1D1620.RPR 

Software Version: Bernese GPS Software Versionen 3.4 und 3.5 IBM RS6000 RISC 

q~ÄK=QKOJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçåÉå=ÑΩê=brobcJ`eVO=

QKP brobcJaLkiVP=
aáÉ= ®ÜåäáÅÜÉå=dêΩåÇÉI=ïÉäÅÜÉ= ëïáëëíçéç= òìê= brobcJ`eVO= îÉê~åä~ëëíÉåI=ãçíáîáÉêíÉå= Ç~ë= ÇÉìíëÅÜÉ= fåëíáíìí= ÑΩê=
^åÖÉï~åÇíÉ= dÉçÇ®ëáÉ= EfÑ^dI= ÜÉìíÉ= _hdF= ëçïáÉ= ÇáÉ= hçääÉÖÉå= ~ìë= ÇÉå= káÉÇÉêä~åÇÉå= ÉáåÉ= ëçÖK= brobcJmçëíJ
â~ãé~ÖåÉ=ìåíÉê=ÇÉã=k~ãÉå=brobcJaLkiVP=òì=çêÖ~åáëáÉêÉå=xbåÖÉäÜ~êÇíI=NVVQzK==

QKPKN dmpJjÉëëÇ~íÉå=

aáÉ=h~ãé~ÖåÉ=Ñ~åÇ=îçã=NMK=J=NRK=j~á=NVVP=ëí~ííK=fåëÖÉë~ãí=ïìêÇÉå=PR=pí~íáçåÉå=ÖÉãÉëëÉåK=^ìÑ=^åÑê~ÖÉ=ÇÉë=
fÑ^d=ÄÉçÄ~ÅÜíÉíÉ=ÇáÉ=ëïáëëíçéç=ÇáÉ=ÇêÉá=pí~íáçåÉå=`ÜêáëÅÜçå~I=mÑ®åÇÉê=ìåÇ=wáããÉêï~äÇ=ï®ÜêÉåÇ=R=pÉëëáçåÉå=
îçå=Å~K=OQ=píÇK=a~ìÉê=EMVKMMÜ=rq=Äáë=MVKMMÜ=rqFK==

k~ÅÜ= ÇÉê= h~ãé~ÖåÉ= ëíÉääíÉ= Ç~ë= fÑ^d= ÇÉê= ëïáëëíçéç= ÇáÉ= îçêîÉê~êÄÉáíÉíÉå= mÜ~ëÉåãÉëëìåÖÉå= EëáåÖäÉ= ÇáÑÑÉêÉåÅÉ=
cáäÉëF=ÇÉê=_~ëáëäáåáÉå=áå=pΩÇÇÉìíëÅÜä~åÇ=òìê=sÉêÑΩÖìåÖK=bë=ÄÉíê~Ñ=ÇáÉë=òìë®íòäáÅÜ=òì=ÇÉå=îçå=ÇÉê=ëïáëëíçéç=ëÉäÄÉê=
ÖÉãÉëëÉåÉå=mìåâíÉå= EëKçKF=ÇáÉ=pí~íáçåÉå=MMPR=tÉííòÉääI=MMPS=lÄÉêâçÅÜÉåI=MMPV=^ëíÉåI=MSMN=eçÜÉåéÉáëëÉåJ
ÄÉêÖ=ëçïáÉ=ÇÉê=^åëÅÜäìëë=~å=MMSN=dê~ò=áå=£ëíÉêêÉáÅÜK==

Anzahl Stationen: 3 Hauptpunkte 
5 DREF-Punkte 

EUREF-Punkte: 
Chrischona, Pfänder, 
Zimmerwald 

DREF-Punkte: 
Wettzell, Oberkochen, 
Asten, Hohenpeissen-
berg, Graz (A) 

Messtage: 10. – 15. 05. 1993 130 - 134 5 Sessionen 
Messzeiten: Täglich 09:00h bis 09:00h 

am nächsten Tag 
24 h Messungen Kurze Unterbrüche für 

Datentransfer um 
09:00h 

Messintervall: 15 Sekunden   
Minimale Elevation: 10 Grad   
GPS-Empfänger: 8 L1&L2: 

3 Trimble 4000 SSE 
5 Trimble 4000 SSE 

 
von swisstopo 
von IfAG 

 
Ganze Wellenlänge auf  
L1 und L2 

Antennentests: 27. – 29. 04. 1993 Thun 93-1 PHASECC.L93 

q~ÄK=QKPJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=brobcJaLkiVP==



=

= =
=

pÉáíÉ=NT= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

cçäÖÉåÇÉ=pí~íáçåÉå=~ìë=brobcJaLkiVP=ïìêÇÉå=áå=ÇáÉ=isVRJdÉë~ãí~ìëïÉêíìåÖ=áåíÉÖêáÉêíW==

Nr. in BSW Stations-Nr. EUREF-Nr. Stations-Name Kanton Verknüpfungspkt.
50 1186.800 0056 Zimmerwald L+T88 BE X 

3 1047.700 0055 Chrischona BS X 
16 1076.800 0060 Pfänder Österreich X 

722 Wettzell 0035 Wettzell Deutschland X 
724 Oberkochen 0036 Oberkochen Deutschland  
726 Asten 0039 Asten Deutschland  
746 Hohenpeissenb. 0601 Hohenpeissenberg Deutschland  
779 Graz 0061 Graz Österreich  

q~ÄK=QKPJOW==pí~íáçåÉå=îçå=brobcJaLkiVP=Eáå=isVR=îÉê~êÄÉáíÉíÉê=qÉáäF=

QKPKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=brobcJaLkiVP=

aáÉ=a~íÉå=ÇÉê=qÉáäâ~ãé~ÖåÉ=brobcJaLkiVP=ïìêÇÉå=îçå=ëïáëëíçéç=áã=aÉòK=NVVP=~ìëÖÉïÉêíÉíK=cΩê=ÇáÉ=îçå=ÇÉê=
brobcJpìÄâçããáëëáçå=òì=~âòÉéíáÉêÉåÇÉ=pÅÜäìëëä∏ëìåÖ=ÇÉê=åÉìÉå=brobcJhççêÇáå~íÉå=ãáí=ÇÉÑáåáíáîÉê=i~ÖÉêìåÖ=
ïìêÇÉå=ÇáÉ=a~íÉå=áã=o~ÜãÉå=ÇÉê=dÉë~ãíä∏ëìåÖ=áã=táåíÉê=NVVRLVS=åçÅÜã~äë=îÉê~êÄÉáíÉí=EîÖäK=h~éáíÉä=NMFK=báåÉ=
ÇÉí~áääáÉêíÉ=açâìãÉåí~íáçå=ÇáÉëÉê=^ìëïÉêíìåÖÉå=ÑáåÇÉí=ëáÅÜ= áã=q_=VSJNO= xtáÖÉíI=NVVS~zK= fã=h~éáíÉä=QKQ=ëáåÇ=ÇáÉ=
ïáÅÜíáÖëíÉå=oÉëìäí~íÉ=òìë~ããÉåÖÉÑ~ëëíK==

Anzahl Satelliten: 22 PRN:  01, 02, 03,  
12 - 29, 31 

S/A on 

Satellitenbahnen: a) Broadcast 
b) IGS-Bahnen von CODE

a) ab Satellit 
b) vom AIUB 

 
 

Standard Orbits: Bahnbögen von 24 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

COMB9293.STD 
COMB9293.RPR resp. 
CO130135.STD 
CO130135.RPR 

Software Version: Bernese GPS Software Versionen 3.4 und 3.5 IBM RS6000 RISC 

q~ÄK=QKPJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçåÉå=ÑΩê=brobcJaLkiVP=Eáå=isVR=îÉê~êÄÉáíÉíÉê=qÉáäF=

=

QKQ wìë~ããÉåëíÉääìåÖ=ÇÉê=jÉëëìåÖÉå=ìåÇ=^ìëïÉêíìåÖ=ÇÉê=brobcJmìåâíÉ=
pïáëëíçéç=Ü~ííÉ=Ç~ë=wáÉäI= áã=o~ÜãÉå=îçå=isVR=~ìÅÜ=ÇáÉ=bqopUVJhççêÇáå~íÉå=ÇÉê= ÑΩê=ÇáÉ=pÅÜïÉáò= êÉäÉî~åíÉå=
brobcJmìåâíÉ=åÉì=òì=ÄÉëíáããÉå=ìåÇ=ÇìêÅÜ=ÇáÉ=f^dJpìÄâçããáëëáçå=brobc=çÑÑáòáÉää=ÄÉëí®íáÖÉå=òì=ä~ëëÉåI=ï~ë=
~åä®ëëäáÅÜ= ÇÉë= brobcJpóãéçëáìãë= áå= ^åâ~ê~= NVVS= ~ìÅÜ= ÉêêÉáÅÜí= ïÉêÇÉå= âçååíÉ= EëáÉÜÉ= ÖÉÖÉå= båÇÉ= ÇáÉëÉë=
h~éáíÉäëFK=fã=o~ÜãÉå=ÇÉê=^ìëïÉêíìåÖ=Ñ~åÇÉå=Ç~ÜÉê=~ìÅÜ=áåíÉåëáîÉ=hçåí~âíÉ=ãáí=hçääÉÖÉå=ÇÉë=fåëíáíìíë=ÑΩê=^åÖÉJ
ï~åÇíÉ=dÉçÇ®ëáÉ= EfÑ^dI=ÜÉìíÉ=_hdI=^ìëëÉåëíÉääÉ=iÉáéòáÖF= ìåÇ=ÇÉë=_ìåÇÉë~ãíÉë= ÑΩê=báÅÜJ=ìåÇ=sÉêãÉëëìåÖëJ
ïÉëÉå= E_bs= áå=táÉåF= ëí~ííK=a~ÄÉá=ïìêÇÉå=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ÇÉê= îÉêëÅÜáÉÇÉåÉå=kÉíòÉ= EbrobcJ`eVOI=brobcJ
aLkiVPI=^dobcI=aobcI=isVRF=ãáíÉáå~åÇÉê=îÉêÖäáÅÜÉå=ìåÇ=wïáëÅÜÉåêÉëìäí~íÉ=~ìëÖÉí~ìëÅÜíK=fã=c~ää=îçå=aÉìíëÅÜJ
ä~åÇ= ìåÇ=£ëíÉêêÉáÅÜ= ëí~åÇÉå=ÇáÉ=pí~íáçåÉå=`ÜêáëÅÜçå~= ìåÇ=mÑ®åÇÉê= òìê=aáëâìëëáçåK=a~=ÇáÉ= Ñê~åò∏ëáëÅÜÉå=ìåÇ=
áí~äáÉåáëÅÜÉå= m~êíåÉêáåëíáíìíÉ= ~ìÑ= ÇÉå= brobcJpí~íáçåÉå= i~= dáîêáåÉ= ìåÇ=jçåíÉ= dÉåÉêçëç= åçÅÜ= âÉáåÉ= ÉáÖÉåÉå=
jÉëëìåÖÉå=ÖÉã~ÅÜí=Ü~ííÉåI=ï~êÉå=ëáÉ=îçå=ÉáåÉê=kÉìÄÉëíáããìåÖ=ïÉåáÖÉê=ÄÉíêçÑÑÉåK=

a~ãáí= ÇáÉ= åÉì= ÑÉëíòìäÉÖÉåÇÉå= hççêÇáå~íÉå= ÇÉê= áåíÉêå~íáçå~äÉå= brobcJpí~íáçåÉå= ãáí= ÇÉå= çÑÑáòáÉääÉå= ëÅÜïÉáòÉJ
êáëÅÜÉå=isVRJhççêÇáå~íÉå=âçãé~íáÄÉä=ëáåÇI=ïìêÇÉ=ÇÉêÉå=_ÉêÉÅÜåìåÖ=~ìÑ=pÅÜïÉáòÉê=pÉáíÉ=áã=o~ÜãÉå=ÇÉê=isVRJ
dÉë~ãí~ìëïÉêíìåÖ=ÇìêÅÜÖÉÑΩÜêíK=aáÉ=^ìëïÉêíÉëíê~íÉÖáÉ=ëçïáÉ=ÇáÉ=i~ÖÉêìåÖ=ëáåÇ=Ç~ÜÉê=ãáí=ÇáÉëÉê=áÇÉåíáëÅÜ=EîÖäK=
h~éK=NMKOFK=aáÉ=ÑçäÖÉåÇÉå=qÉñíÉ=ïìêÇÉå=ÇÉã=áå=båÖäáëÅÜ=îÉêÑ~ëëíÉå=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=òìÜ~åÇÉå=ÇÉê=brobcJ
hçããáëëáçå=q_=VSJNO=xtáÖÉíI=NVVS~z=ÉåíåçããÉåK==



=

= =
=

pÉáíÉ=NU= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

aáÉ=brobcJmìåâíÉ=ïìêÇÉåI=ïáÉ=Éêï®ÜåíI=ÉáåÉêëÉáíë=áå=ÇÉå=ëÉé~ê~íÉå=brobcJh~ãé~ÖåÉå=ÖÉãÉëëÉåI=òìë®íòäáÅÜ=
~ÄÉê=~ìÅÜ= àÉ=ÇÉêÉå=ÇêÉá= áå=ÇÉå=isVRJe~ìéíâ~ãé~ÖåÉå= EîÖäK=h~éáíÉä=RFK=cçäÖÉåÇÉë=pÅÜÉã~=ÖáÄí=ÉáåÉ=§ÄÉêëáÅÜí=
ΩÄÉê=ÇáÉ=ïáÅÜíáÖëíÉå=pí~íáçåáÉêìåÖÉåW=

              Kamp.:  LV95-1989    LV95-1990   LV95-1991   EU-92   LV95-1992   EU-93     Anzahl 

              D,SVs:  5h , 7 SVs   7h , 8SVs   8h,10 SVs    23h    8h,12 SVs    23h   Sessionen 

Nr  Station   Sess.#: 1234567890   123456789   123456789   12345   123456789   12345  pro Stat. 

----------------------------------------------------------------------------------------------- 

56  Zimmerwald        XXXXXXXXXX   XXXXXXXXX   XXX XXXXX   XXXXX   XXXXXXXXX   XXXXX       89   

55  Chrischona        XXX          XXXX X XX               XXXXX               XXXXX       20   

60  Pfänder           XX    X X                            XXXXX   XX   XX     XXXXX       18   

57  La Givrine                       XXXXXXX   XX   XX     XXXXX                           16   

58  Monte Generoso                              XXXX XXX   XXXXX    XX   X                 15   

35  Wettzell                                               XXXXX               XXXXX       10   

61  Graz                                                                       XXXXX        5   

q~ÄK=QKQJNW==pí~íáçåáÉêìåÖÉå=îçå=brobcJmìåâíÉå=áå=isVR=

aáÉ= a~íÉå= ÇÉê= ÉáåòÉäåÉå= h~ãé~ÖåÉå= ïìêÇÉå= ëÉëëáçåëïÉáëÉ= îÉê~êÄÉáíÉíK= aáÉ= pí~íáçå= wáããÉêï~äÇ= ÇáÉåí= ~äë=
sÉêâåΩéÑìåÖëéìåâíK=aáÉ=pÅÜäìëëä∏ëìåÖ=ïìêÇÉ=~åëÅÜäáÉëëÉåÇ=ÇìêÅÜ=hçãÄáå~íáçå=ÇÉê=kçêã~äÖäÉáÅÜìåÖë~åíÉáäÉ=áã=
mêçÖê~ãã= ^aakbn= ÄÉêÉÅÜåÉíK= ^äë= _ÉáëéáÉä= ÑΩê= ÇáÉ= táÉÇÉêÜçäÄ~êâÉáí= ÇÉê= pí~íáçåëâççêÇáå~íÉå= áëí= ~ìÑ= ÇÉê=
ÑçäÖÉåÇÉå=pÉáíÉ=Éáå=^ìëòìÖ=~ìë=ÇÉã=mêçÖê~ããJlìíéìí=îçå=^aakbn=ãáí=ÇÉå=h~ãé~ÖåÉå=brobcJ`eVO=ìåÇ=
brobcJaLkiVP=~ÄÖÉÇêìÅâíK==

aáÉ=táÉÇÉêÜçäÄ~êâÉáí=EìåÖÉïáÅÜíÉíÉê=ojp=áå=^aakbnF=ÑΩê=ÇáÉëÉäÄÉå=pí~íáçåÉå=ΩÄÉê=~ääÉ=isVRJh~ãé~ÖåÉå=áëí=áå=
ÇÉê=ÑçäÖÉåÇÉå=q~ÄÉääÉ=òìë~ããÉåÖÉëíÉääíW==

råÖÉïáÅÜíÉíÉê=ojp=áåÇáîáÇK=hççêÇáå~íÉå==

pí~íáçå=

=

^åò~Üä=pÉëëáçåÉå= kçêÇ=xãz= lëí=xãz= e∏ÜÉ=xãz=

wáããÉêï~äÇ= UV==Eíçí~äF= MKMMM= MKMMM= MKMMM=

`ÜêáëÅÜçå~= OM= MKMMQ= MKMMT= MKMON=

mÑ®åÇÉê= NU= MKMNQ= MKMMQ= MKMPO=

i~=dáîêáåÉ= NS= MKMMT= MKMMR= MKMPN=

jçåíÉ=dÉåÉêçëç= NR= MKMMV= MKMMT= MKMQN=

q~ÄK=QKQJOW==táÉÇÉêÜçäÄ~êâÉáí=ÇÉê=hççêÇáå~íÉå=ΩÄÉê=~ääÉ=h~ãé~ÖåÉå=

aáÉëÉ= EìåÖÉïáÅÜíÉíÉåF= ojpJtÉêíÉ= ëíÉääÉå= ÇáÉ= táÉÇÉêÜçäÄ~êâÉáí= EãáííäÉêÉ= cÉÜäÉêF= ÑΩê= ÇáÉ= hççêÇáå~íÉå= ÉáåÉê= ÉáåJ
òÉäåÉå=pÉëëáçå=Ç~êK=a~=ÇáÉ=dÉïáÅÜíÉ=ÇÉê=âΩêòÉêÉå=pÉëëáçåÉå= áå=isVR=âäÉáåÉê=ëáåÇI= íÉåÇáÉêÉå=ÇÉêÉå=aáÑÑÉêÉåòÉå=
òìã=jáííÉäïÉêí=Ç~òìI=Öê∏ëëÉê= òì=ëÉáåK=açÅÜ=ÇáÉëÉ=Öê∏ëëÉêÉ=píêÉììåÖ= áå=ÇÉå=hççêÇáå~íÉå=ïáêÇ=òì=dìåëíÉå=ÇÉê=
ÉêÜ∏ÜíÉå= wìîÉêä®ëëáÖâÉáí= ~âòÉéíáÉêíK= aÉê= ojpJtÉêí= ÇÉê= ÖÉãáííÉäíÉå= hççêÇáå~íÉå= EêÉä~íáî= òì= wáããÉêï~äÇF= â~åå=
ÇìêÅÜ=ÉáåÉ=aáîáëáçå=ãáí=ÇÉê=tìêòÉä=~ìë=ÇÉê=^åò~Üä=pÉëëáçåÉå=å®ÜÉêìåÖëïÉáëÉ=ÖÉëÅÜ®íòí=ïÉêÇÉå=EîÖäK=q~ÄK=QKQJQFK=
bë= ëÉá= åçÅÜ= Éêï®ÜåíI= Ç~ëë= ÇáÉ= ÖÉëÅÜ®íòíÉå= ãáííäÉêÉå= e∏ÜÉåÑÉÜäÉê= EojpJtÉêíÉF= òáÉãäáÅÜ= éêçéçêíáçå~ä= òì= ÇÉå=
~ÄëçäìíÉå=e∏ÜÉå=ÇÉê=pí~íáçåÉå=ëáåÇK==

aÉê= ãáííäÉêÉ= cÉÜäÉê= ÇÉê= báåòÉäÇáÑÑÉêÉåòÄÉçÄ~ÅÜíìåÖÉå= EëáåÖäÉ= ÇáÑÑÉêÉåÅÉëI= dÉïáÅÜíëÉáåÜÉáíF= ÇÉê= âçãÄáåáÉêíÉå=
^ìëÖäÉáÅÜìåÖ=~ääÉê=h~ãé~ÖåÉå=ÄÉíê®Öí=PKR=ããK=



=

= =
=

pÉáíÉ=NV= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

=
 
********************************************************************************************** 

COMBINATION OF NORMAL EQUATIONS OF THE TWO EUREF-CAMPAIGNS 1992 / 1993         09-JAN-96 14:59 

********************************************************************************************** 

                               1992   1993 

NUM  STATION       VELO  #FIL  12345  12345 

---------------------------------------------------------------------------------------------- 

 56  ZIMMERWALD (fixed)    10  FFFFF  FFFFF 

 55  CHRISCHONA            10  XXXXX  XXXXX 

 60  PFAENDER              10  XXXXX  XXXXX 

 57  LA GIVRINE             5  XXXXX 

 58  MONTE GENEROSO         5  XXXXX 

---------------------------------------------------------------------------------------------- 

SIGMA OF SINGLE DIFFERENCE OBSERVATION:      .0035 m 

---------------------------------------------------------------------------------------------- 

COMPARISON OF STATION COORDINATES WITH RESPECT TO THE COMBINED SOLUTION 

- UNWEIGHTED RMS OF INDIVIDUAL COORDINATE RESIDUAL [in m] 

---------------------------------------------------------------------------------------------- 

Nr  STATION        #FIL C   RMS    92.1  92.2  92.3  92.4  92.5   93.1  93.2  93.3  93.4  93.5 

---------------------------------------------------------------------------------------------- 

 

56  ZIMMERWALD L+T  10  N   .000   .000  .000  .000  .000  .000   .000  .000  .000  .000  .000 

    (fixed)             E   .000   .000  .000  .000  .000  .000   .000  .000  .000  .000  .000 

                        U   .000   .000  .000  .000  .000  .000   .000  .000  .000  .000  .000 

 

55  CHRISCHONA      10  N   .005   .010  .002 -.002 -.002 -.008   .001  .001 -.001  .001 -.001 

                        E   .002  -.004  .000 -.001  .000 -.003  -.001  .000  .001 -.002  .003 

                        U   .015   .006 -.007  .019  .017  .034  -.001 -.011  .004 -.010 -.005 

 

60  PFAENDER        10  N   .005  -.001  .006 -.004 -.010 -.009   .002  .003  .001  .001 -.001 

                        E   .003   .000 -.002  .003  .004 -.002  -.004  .000  .001 -.001  .003 

                        U   .011  -.013  .001 -.004  .018  .024  -.006 -.007  .002 -.003  .002 

  

57  LA GIVRINE       5  N   .006   .009  .000  .000 -.004 -.008 

                        E   .004  -.005  .001 -.001  .004 -.003 

                        U   .013   .021  .002  .000  .013 -.005 

 

58  MONTE GENEROSO   5  N   .005   .004  .006 -.002 -.001 -.005 

                        E   .003  -.003 -.003  .003  .002  .000 

                        U   .011  -.001  .007 -.010 -.014  .014 

q~ÄK=QKQJPW==táÉÇÉêÜçäÄ~êâÉáí=ÇÉê=hççêÇáå~íÉå=ÇÉê=òïÉá=brobc=h~ãé~ÖåÉå=NVVOLNVVP=

=

ojpJtÉêíÉ=ÇÉê=ÖÉãáííÉäíÉå=hççêÇáå~íÉå==
pí~íáçå=

=
^åò~Üä=pÉëëáçåÉå= kçêÇ=xãz= lëí=xãz= e∏ÜÉ=xãz=

wáããÉêï~äÇ= UV==Eíçí~äF= MKMMM= MKMMM= MKMMM=
`ÜêáëÅÜçå~= OM= MKMMN= MKMMO= MKMMR=
mÑ®åÇÉê= NU= MKMMP= MKMMN= MKMMT=
i~=dáîêáåÉ= NS= MKMMO= MKMMN= MKMMU=
jçåíÉ=dÉåÉêçëç= NR= MKMMO= MKMMO= MKMNN=

q~ÄK=QKQJQW==̂ ìë=ÇÉê=táÉÇÉêÜçäÄ~êâÉáí=ÖÉëÅÜ®íòíÉ=ãáííäÉêÉ=cÉÜäÉê=ÇÉê=pí~íáçåëâççêÇáå~íÉå=êÉä~íáî=òì=wáããÉêï~äÇ=

wìã= píìÇáìã= ÇÉë= báåÑäìëëÉë= ÇÉê= íêçéçëéÜ®êáëÅÜÉå= oÉÑê~âíáçå= ïìêÇÉå= îÉêëÅÜáÉÇÉåÉ= råíÉêëìÅÜìåÖÉå= áå= ÑêÉáÉå=
kÉíò~ìëÖäÉáÅÜìåÖÉå=ÖÉã~ÅÜí= EîÖäK= h~éK= OKP= ìåÇ=h~éK= NMKNFK=a~ÄÉá=ïìêÇÉ= ÑΩê= àÉÇÉ=pí~íáçå= Eãáí= ^ìëå~ÜãÉ=ÇÉê=



=

= =
=

pÉáíÉ=OM= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

oÉÑÉêÉåòëí~íáçå= wáããÉêï~äÇF= áå= àÉÇÉê= pÉëëáçå= Éáå= íêçéçëéÜ®êáëÅÜÉê= òÉåáíÜ= é~íÜ= ÇÉä~ó= m~ê~ãÉíÉê= éêç= Å~K= Q=
píìåÇÉå=jÉëëìåÖÉå=ÖÉëÅÜ®íòíK=aáÉë=Ä~ëáÉêÉåÇ=~ìÑ=òïÉá=qêçéçëéÜ®êÉåãçÇÉääÉåW==

~F= pí~åÇ~êÇJqêçéçëéÜ®êÉåãçÇÉää=å~ÅÜ=p~~ëí~ãçáåÉå=
ÄF= sáÉêÇáãÉåëáçå~äÉë=oÉÑê~âíáîáí®íëÑÉäÇ=xdÉáÖÉê=Éí=~äKI=NVVRz=ÄÉêÉÅÜåÉí=~ìë=ÇÉå=

J=_çÇÉåãÉëëÇ~íÉå=EqÉãéÉê~íìêI=iìÑíÇêìÅâ=ìåÇ=iìÑíÑÉìÅÜíáÖâÉáí=~ääÉ=NM=Äáë=SM=jáåìíÉåF==
ÇÉê=TO=ÖäÉáÅÜã®ëëáÖ=ΩÄÉê=ÇáÉ=pÅÜïÉáò=îÉêíÉáäíÉå=~ìíçã~íáëÅÜÉå=jÉëëëí~íáçåÉå=E^kbqwF==
ÇÉê=ëÅÜïÉáòÉêáëÅÜÉå=jÉíÉçêçäçÖáëÅÜÉå=^åëí~äí=Epj^I=ÜÉìíÉ=jÉíÉçpÅÜïÉáòF=ëçïáÉ=ÇÉå==

J=_~ääçåëçåÇáÉêìåÖÉå=áå=m~óÉêåÉ=E~ääÉ=NO=píìåÇÉåFK=

aáÉ=^å~äóëÉ=ÇÉê=j~ëëëí~Äëî~êá~íáçåÉå=ìåíÉê=sÉêïÉåÇìåÖ=ìåíÉêëÅÜáÉÇäáÅÜÉê=~=éêáçêá=páÖã~ë=ÑΩê=ÇáÉ=qêçéçëéÜ®êÉåJ
é~ê~ãÉíÉê= ÑΩÜêíÉ= òìê= báåëáÅÜíI= Ç~ëë= Ç~ë= ^kbqwJjçÇÉää= EÄF= ÉáåÉ= äÉáÅÜíÉ= sÉêÄÉëëÉêìåÖ= áã= j~ëëëí~Ä= Äê~ÅÜíÉK=
tÉáíÉêÉ=^åÖ~ÄÉå=ìåÇ=sÉêÖäÉáÅÜÉ=â∏ååÉå=ÇÉã=q_=VSJNO=ÉåíåçããÉå=ïÉêÇÉåK=aáÉ=pÅÜäìëëä∏ëìåÖ=ïìêÇÉ=ãáí=ÉáåÉê=
jáåáã~äÉäÉî~íáçå=EÅìíJçÑÑ=~åÖäÉF=îçå=OM=dê~Ç=ÖÉêÉÅÜåÉíK==

^äë=oÉÑÉêÉåòÉéçÅÜÉ=ÑΩê=ÇáÉ=hççêÇáå~íÉå=ïìêÇÉ=ÇáÉ=béçÅÜÉ=NVVPKM=îÉêïÉåÇÉíK=få=ÇáÉëÉê=ä~ÖÉå=ÇáÉ=òìê=Ç~ã~äáÖÉå=
wÉáí= ÄÉëíÉå=hççêÇáå~íÉå=ÇÉê=oÉÑÉêÉåòéìåâíÉ= îçê= EpioLsi_f= ÑáÇìÅá~ä= ëí~íáçåëFI= å®ãäáÅÜ=ÇáÉ= fqocVPJhççêÇáå~íÉåK=
wìÇÉã= Ñ®ääí= ÇáÉëÉ= béçÅÜÉ= ìåÖÉÑ®Üê= áå= ÇáÉ= jáííÉ= òïáëÅÜÉå= ÇáÉ= h~ãé~ÖåÉå= brobcJ`eVO= E^ìÖìëí= NVVOF= ìåÇ=
brobcJaLkiVP=Ej~á=NVVPFI=ïÉäÅÜÉ=ÑΩê=ÇáÉ=i~ÖÉêìåÖ=ÇÉë=isVRJkÉíòÉë=ÄÉëçåÇÉêë=ïáÅÜíáÖ=ï~êÉåK=

kÉÄëí=ÉáåÉê= ÑêÉÉ=åÉíïçêâ=ëçäìíáçåI= áå=ïÉäÅÜÉê= äÉÇáÖäáÅÜ=ÇáÉ=hççêÇáå~íÉå=îçå=wáããÉêï~äÇ= áã=_ÉòìÖëê~ÜãÉå=
fqocVP= EbéçÅÜÉ= NVVPKMF= ÑÉëíÖÉÜ~äíÉå= ïìêÇÉåI= ïìêÇÉ= ~ìÅÜ= ÉáåÉ= âçãÄáåáÉêíÉ= ÖÉòï®åÖíÉ= EÅçåëíê~áåÉÇF= i∏ëìåÖ=
ÄÉêÉÅÜåÉíK=aáÉ=ÉáåòáÖÉå=òïÉá=~åÇÉêÉå=oÉÑÉêÉåòëí~íáçåÉå=EÑáÇìÅá~ä=ëí~íáçåëFI=ÇáÉ=pioJpí~íáçåÉå=tÉííòÉää=ìåÇ=dê~òI=
äáÉÖÉå= ÖÉçãÉíêáëÅÜ= ìåÖäÉáÅÜ= îÉêíÉáäí= ∏ëíäáÅÜ= ÇÉë= pÅÜïÉáòÉêåÉíòÉëK= wìÇÉã= ëáåÇ= ÑΩê= ÇáÉëÉ= âÉáåÉ= ^kbqwJa~íÉå=
îÉêÑΩÖÄ~êK=bë=ãìëë=Ç~ÜÉê=pçêÖÉ=ÖÉíê~ÖÉå=ïÉêÇÉåI=Ç~ëë=Éáå=~ääÑ®ääáÖÉê=j~ëëëí~ÄëÑÉÜäÉê= áå=ÇÉå=_~ëáëäáåáÉå=∏ëíäáÅÜ=
ÇÉê=pí~íáçå=mÑ®åÇÉê=åáÅÜí=Ç~ë=Ö~åòÉ=kÉíò=îÉêòÉêêíK=^ìë=ÇáÉëÉã=dêìåÇ=ïìêÇÉ=ÑΩê=ÇáÉ=i~ÖÉêìåÖ=Éáå=?ÖÉïáÅÜíÉíÉê=
wï~åÖ?= EïÉáÖÜíÉÇ=Åçåëíê~áåíF= ~åÖÉï~åÇíK= få=ÇáÉëÉê= äççëÉäó=Åçåëíê~áåÉÇ=ëçäìíáçå=ïìêÇÉå=ÇáÉ= fqocVPJhççêJ
Çáå~íÉå=îçå=wáããÉêï~äÇ=ÑáñáÉêíI=ÇáÉàÉåáÖÉå=îçå=tÉííòÉää=ìåÇ=dê~ò=ãáí=dÉïáÅÜíÉå=ÖÉã®ëë= áÜêÉå=ãáííäÉêÉå=cÉÜäÉêå=
EpáÖã~F=áå=x_çìÅÜÉê=Éí=~äKI=NVVQW=fbop=qÉÅÜåáÅ~ä=kçíÉ=NUz=ÉáåÖÉÑΩÜêíK=aáÉ=hççêÇáå~íÉå®åÇÉêìåÖÉå=áå=tÉííòÉää=~åÇ=
dê~ò= äáÉÖÉå= áã= wÉåíáãÉíÉêÄÉêÉáÅÜ= ÑΩê= ÇáÉ= i~ÖÉâçãéçåÉåíÉå= ìåÇ= P=Åã= ÑΩê= ÇáÉ=e∏ÜÉK= aáÉ= hççêÇáå~íÉå= ÇÉê= ÑΩåÑ=
brobcJpí~íáçåÉå=®åÇÉêå=àÉÇçÅÜ=ïÉåáÖÉê=~äë=N=ããK=^ìë=ÇáÉëÉã=dêìåÇ=â∏ååÉå=ÇáÉ=òïÉá=i∏ëìåÖÉå=áã=jáääáãÉíÉêJ
ÄÉêÉáÅÜ=~äë=áÇÉåíáëÅÜ=ÄÉíê~ÅÜíÉí=ïÉêÇÉåK==

wìë~ããÉåÑ~ëëÉåÇ=â∏ååÉå=ÑçäÖÉåÇÉ=báÖÉåëÅÜ~ÑíÉå=ÇÉê=äççëÉäó=Åçåëíê~áåÉÇ=kÉíòïÉêâä∏ëìåÖ=ÑÉëíÖÉÜ~äíÉå=ïÉêÇÉåW=

- kÉíòïÉêâ=îçå=?áçåçëéÜ®êÉåÑêÉáÉå?=iPJ_~ëáëäáåáÉå==
- sÉêïÉåÇìåÖ=îçå=`labJ_~ÜåÉå=ìåÇ=fbopJmçäéçëáíáçåÉå==
- fqocVPJhççêÇáå~íÉå=EbéçÅÜÉ=NVVPKMF=îçå=wáããÉêï~äÇ=ÑáñáÉêí==
- fqocVPJhççêÇáå~íÉå=EbéçÅÜÉ=NVVPKMF=îçå=tÉííòÉää=ìåÇ=dê~ò=~äë=i~ÖÉêìåÖëéìåâíÉ=ãáí=ÇÉåëÉäÄÉå=ãáííäÉêÉå=
cÉÜäÉêå=ÉáåÖÉÑΩÜêí=ïáÉ=ëáÉ=áå=ÇÉê=fqocVP=i∏ëìåÖ=ÖÉëÅÜ®íòí=ïçêÇÉå=ï~êÉå==

- ~ääÉ=~åÇÉêÉå=pí~íáçåëâççêÇáå~íÉå=ïìêÇÉå=çÜåÉ=~=éêáçêá=dÉïáÅÜíÉ=ÖÉëÅÜ®íòí==
- ~ääÉ=mÜ~ëÉåãÉÜêÇÉìíáÖâÉáíÉå=áã=kÉíò=ïìêÇÉå=ÖÉä∏ëí=ìåÇ=ÑáñáÉêí==
- hçêêÉä~íáçåÉå=òïáëÅÜÉå=ÇÉå=_~ëáëäáåáÉå=ïìêÇÉå=âçêêÉâí=ãçÇÉääáÉêí==
- ~äë=~=éêáçêá=jçÇÉää=ÑΩê=ÇáÉ=qêçéçëéÜ®êÉåêÉÑê~âíáçå=ïìêÇÉ=Ç~ë=^kbqwJjçÇÉää=îÉêïÉåÇÉí==
- ìåÖÉÑ®Üê=éêç=Q=píìåÇÉå=jÉëëÇ~íÉå=ïìêÇÉ=Éáå=qêçéçëéÜ®êÉåé~ê~ãÉíÉê=EòÉåáíÜ=é~íÜ=ÇÉä~óF=ÖÉëÅÜ®íòí=

=
aáÉ= ÑçäÖÉåÇÉ= q~ÄK= QKQJR= ÉåíÜ®äí= ÇáÉ= fqocVPJhççêÇáå~íÉå= ÇÉê= brobcJ`eVOLVPJpí~íáçåÉå= ~ìë= ÇÉê= isVRJdÉJ
ë~ãí~ìëïÉêíìåÖI=òìë~ããÉå=ãáí=ÇÉêÉå=Ñçêã~äÉå=ãáííäÉêÉå=cÉÜäÉêå=EojpJtÉêíÉFK=aáÉëÉ=cÉÜäÉê=ëáåÇ=çÑÑÉåëáÅÜíäáÅÜ=
òì=çéíáãáëíáëÅÜ=ìåÇ=ÖÉÄÉå= äÉÇáÖäáÅÜ=Éáå=j~ëë= ÑΩê=ÇáÉ= áååÉêÉ=dÉå~ìáÖâÉáí= Emê®òáëáçåF=ÇÉê=i∏ëìåÖ=ïáÉÇÉêK=cΩê=ÇáÉ=
®ìëëÉêÉ=dÉå~ìáÖâÉáí=ëçääíÉå=ëáÉ=ãáåÇÉëíÉåë=ãáí=ÇÉã=c~âíçê=NM=ãìäíáéäáòáÉêí=ïÉêÇÉå=EîÖäK=q~ÄK=QKQJSFK==



=

= =
=

pÉáíÉ=ON= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

=

pí~íáçå= brobc=kçK= u=xãz= v=xãz= w=xãz=

`ÜêáëÅÜçå~= MMRR=
QOTPNQTKUPTT=

MKMMMP=
RTRPSUKPOQU=

MKMMMN=
QSUQVMPKTNUO=

MKMMMP=

i~=dáîêáåÉ= MMRT=
QPTTTVRKQMQN=

MKMMMQ=
QSUMMUKSTQU=

MKMMMN=
QSMNMTTKPQRM=

MKMMMR=

jçåíÉ=dÉåÉêçëç= MMRU=
QPVMNNPKOQMP=

MKMMMQ=
SVSUUQKOMQQ=

MKMMMN=
QRSNNPPKMPRO=

MKMMMQ=

mÑ®åÇÉê= MMSM=
QORPRSPKQRRN=

MKMMMP=
TPPROOKPVRN=

MKMMMN=
QSUNQROKNUSN=

MKMMMQ=

wáããÉêï~äÇ=EÑáñáÉêíF= MMRS=EiHqUUF=
QPPNOVTKOQNN=

MKMMMM=
RSTRRRKSTOR=

MKMMMM=
QSPPNPPKUMNQ=

MKMMMM=

q~ÄK=QKQJRW==fqocVP=hççêÇáå~íÉå=EbéçÅÜÉ=NVVPKMF=ìåÇ=ÇÉêÉå=Ñçêã~äÉ=ojpJcÉÜäÉê=

aáÉ= fqocVPJhççêÇáå~íÉå= EbéçÅÜÉ=NVVPKMF=ïìêÇÉå=ëÅÜäáÉëëäáÅÜ= áåë=Éìêçé®áëÅÜÉ=_ÉòìÖëëóëíÉã=bqopUV= EbéçÅÜÉ=
NVUVKMF=ìãÖÉêÉÅÜåÉí= x_çìÅÜÉê=~åÇ=^äí~ãáãáI=NVVRzK=a~ÄÉá=ïìêÇÉå=ÇáÉ=dÉëÅÜïáåÇáÖâÉáíÉå=ÇÉë=mä~ííÉåíÉâíçåáâJ
jçÇÉääÉë=kkoJkrsbiN^=EáåâäK=j~ëëëí~ÄëÑ~âíçê=MKVRSO=ìåÇ=ûåÇÉêìåÖ=ÇÉê=oçí~íáçåëïáåâÉä=ÖÉã®ëë= x_çìÅÜÉê=Éí=
~äKI=NVVQW=fbop=qÉÅÜåáÅ~ä=kçíÉ=NUzF=îÉêïÉåÇÉíK=a~=ÇáÉ=^ìëÇÉÜåìåÖ=ÇÉë=kÉíòÉë=ÖäçÄ~ä=ÄÉíê~ÅÜíÉí=êÉä~íáî=âäÉáå=áëí=
ìåÇ= ~ääÉ= pí~íáçåÉå= ~ìÑ= ÇÉê= Éìê~ëáëÅÜÉå= mä~ííÉ= äáÉÖÉåI= ïìêÇÉå= âÉáåÉ= áåÇáîáÇìÉääÉå= pí~íáçåëÖÉëÅÜïáåÇáÖâÉáíÉå=
ÄÉêΩÅâëáÅÜíáÖíK=

aáÉ= ~ìÑ= ãã= ÖÉêìåÇÉíÉå= ÖÉçòÉåíêáëÅÜÉå= hççêÇáå~íÉå= ëçïáÉ= ÇÉêÉå= rãêÉÅÜåìåÖ= áå= ÉääáéëçáÇáëÅÜÉ= hççêÇáå~íÉå=
ÄÉòΩÖäáÅÜ=ÇÉë=dopUMJbääáéëçáÇÉë=xjçêáíòI=NVUQz=â∏ååÉå=ÇÉå=ÑçäÖÉåÇÉå=q~ÄÉääÉå=ÉåíåçããÉå=ïÉêÇÉåW==

pí~íáçå= brobc=kçK= u=xãz= v=xãz= w=xãz=

`ÜêáëÅÜçå~= MMRR= QOTPNQTKVPR= RTRPSUKOVP= QSUQVMPKSPS=

i~=dáîêáåÉ= MMRT= QPTTTVRKQVV= QSUMMUKSQO= QSMNMTTKOSM=

jçåíÉ=dÉåÉêçëç= MMRU= QPVMNNPKPPU= SVSUUQKNTO= QRSNNPOKVRO=

mÑ®åÇÉê= MMSM= QORPRSPKRRR= TPPROOKPSP= QSUNQROKNMR=

wáããÉêï~äÇ= MMRSW=iHqUU= QPPNOVTKPPU= RSTRRRKSQM= QSPPNPPKTNU=

=

bääáéëçáÇ=dopUMW=~=Z=SPTUNPT=ãX=NLÑ=Z=OVUKORTOOONMN= ojp=xããz==
pí~íáçå=

=
brobc=kçK

i~íáíìÇÉ= içåÖáíìÇÉ= bääK=eÉáÖÜí=xãz= k= b= r=

`ÜêáëÅÜçå~= MMRR= QTø=PQD=MNKPUROR? =Tø=QMD=MSKVUPMO? RMQKVPO= N= O= R=

i~=dáîêáåÉ= MMRT= QSø=OTD=NQKSVMMM? =Sø=MSD=MTKPOSNT? NORUKOQU= P= N= T=

jçåíÉ=dÉåÉêçëç= MMRU= QRø=RRD=QVKVUPPR? =Vø=MND=NNKQOVUV? NTQNKONQ= O= N= U=

mÑ®åÇÉê= MMSM= QTø=PMD=RRKNTOST? =Vø=QTD=MPKSVTUV? NMUVKPTU= O= O= NN=

wáããÉêï~äÇ= MMRS= QSø=ROD=PTKRQMSM? =Tø=OTD=RQKVUPSO? VRSKPPU= M= M= M=

q~ÄK=QKQJSW==pÅÜäìëëä∏ëìåÖ=ÇÉê=brobcJ`eVOLVPJpí~íáçåÉå=áã=_ÉòìÖëëóëíÉã=bqopUV=EbéçÅÜÉ=NVUVKMF=~ìë=
ÇÉå=fqocVPJhççêÇáå~íÉå=òìê=béçÅÜÉ=NVVPKM=EãáííäÉêÉ=béçÅÜÉ=ÇÉê=brobcJ_ÉçÄ~ÅÜíìåÖÉåFX=ÇáÉ=
ojpJtÉêíÉ=ëáåÇ=~ìë=ÇÉå=í®ÖäáÅÜÉå=táÉÇÉêÜçäÄ~êâÉáíÉå=êÉä~íáî=òì=wáããÉêï~äÇ=ÖÉëÅÜ®íòí=

aáÉëÉ=hççêÇáå~íÉå=ïìêÇÉå= ÇÉê= brobc= qÉÅÜåáÅ~ä=tçêâáåÖ=dêçìé= òìê= _ÉìêíÉáäìåÖ= ìåÇ=dÉåÉÜãáÖìåÖ= îçêÖÉäÉÖí=
ìåÇ=~ã=brobcJpóãéçëáìã=îçã=OOK=J=ORK=j~á=NVVS=áå=^åâ~ê~=~äë=Åä~ëë=_=ëí~åÇ~êÇ=~âòÉéíáÉêí=xdìÄäÉê=~åÇ=eçêåáâ=
EbÇëKFI=NVVSW=oÉëçäìíáçå=NI=éK=PQPzK=



=

= =
=

pÉáíÉ=OO= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

pÅÜäáÉëëäáÅÜ=ëçää=åçÅÜ=Éáå=sÉêÖäÉáÅÜ=ãáí=ÇÉå=hççêÇáå~íÉå=ÇÉê=brobcJUV=i∏ëìåÖ= xdìêíåÉê=Éí=~äKI=NVVOz=ÖÉÖÉÄÉå=
ïÉêÇÉåK=aáÉ=~ÄëçäìíÉå=aáÑÑÉêÉåòÉå=áã=_ÉêÉáÅÜ=ÉáåáÖÉê=ïÉåáÖÉê=wÉåíáãÉíÉê=ÉåíëéêÉÅÜÉå=Éíï~=ÇÉê=dÉå~ìáÖâÉáí=ÇÉê=
?~äíÉå?=brobcJUV=i∏ëìåÖK=

brobc= = aáÑÑÉêÉåòÉå=áã=äçâ~äÉå=póëíÉã=
kêK= k~ãÉ= kçêÇ=xãz= lëí=xãz= e∏ÜÉ=xãz=

MMRR= `ÜêáëÅÜçå~= JMKMMP= JMKMSU= JMKMRO=

MMRT= i~=dáîêáåÉ= MKMMO= JMKMSQ= JMKMSS=

MMRU= jçåíÉ=dÉåÉêçëç= JMKMOM= JMKMTP= MKMSV=

MMSM= mÑ®åÇÉê= MKMNT= MKMMP= JMKMSP=

MMRS= wáããÉêï~äÇ= MKMPQ= JMKMRV= JMKMPV=

q~ÄK=QKQJTW= brobcJUV=hççêÇáå~íÉå=ãáåìë=ÇáÉ=hççêÇáå~íÉå=îçå=brobcJ`eVOLVP==
EÄÉêÉÅÜåÉí=~ìë=fqocVPF=áå=bqopUVI=béçÅÜÉ=NVUVKM=

aáÉ=oÉëáÇìÉå=ìåÇ=m~ê~ãÉíÉê=ÉáåÉê=PJm~ê~ãÉíÉê=ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=òïáëÅÜÉå=ÇÉå=òïÉá=i∏ëìåÖÉå=ëáåÇ=áå=
ÇÉê=ÑçäÖÉåÇÉå=q~ÄÉääÉ=~ìÑÖÉòÉáÖíW==

brobc= = oÉëáÇìÉå=áã=äçâ~äÉå=póëíÉã=
kêK= k~ãÉ= kçêÇ=xãz= lëí=xãz= e∏ÜÉ=xãz=

MMRR= `ÜêáëÅÜçå~= MKMMV= MKMNS= MKMON=

MMRT= i~=dáîêáåÉ= MKMMP= MKMNN= MKMPT=

MMRU= jçåíÉ=dÉåÉêçëç= MKMOS= MKMOM= JMKNMM=

MMSM= mÑ®åÇÉê= JMKMNM= JMKMRQ= MKMPP=

MMRS= wáããÉêï~äÇ= JMKMOU= MKMMT= MKMMV=

= ojp=L=hçãéçåÉåíÉ= MKMOM= MKMPN= MKMRT=

= qê~åëä~íáçå=áå=kçêÇ= = RKO= œ= NTKS=ãã=

= qê~åëä~íáçå=áå=lëí= = JRNKT= œ= NTKS=ãã=

= qê~åëä~íáçå=áå=ÇÉê=e∏ÜÉ= = JPMKP= œ= NTKS=ãã=

q~ÄK=QKQJUW= ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=Eåìê=P=qê~åëä~íáçåÉåF=ÇÉê=brobcJ`eVOLVPJ=
hççêÇáå~íÉå=~ìÑ=ÇáÉ=brobcJUV=i∏ëìåÖ=EÄÉáÇÉ=áå=bqopUVI=béçÅÜÉ=NVUVKMF=

QKR fåíÉÖê~íáçå=ÇÉê=brobcJh~ãé~ÖåÉå=áå=isVR=
aáÉ=jÉëëìåÖÉå=ìåÇ=oÉëìäí~íÉ=ÇÉê=brobcJUV=h~ãé~ÖåÉ=ïìêÇÉå=ÑΩê=isVR=E`eqocVRF=åáÅÜí=îÉêïÉåÇÉíK==

aáÉ=jÉëëìåÖÉå=ÇÉê=brobcJ`eVO=h~ãé~ÖåÉ=~ìÑ=ÇÉå=ÑΩåÑ=pÅÜïÉáòÉê=brobcJmìåâíÉå=òìë~ããÉå=ãáí=tÉííòÉää=
ìåÇ=dê~ò=ïìêÇÉå=ëÉëëáçåëïÉáëÉ=EpÉëëáçåÉå=ONS=J=OOMF=áå=isVR=áåíÉÖêáÉêíK==

aáÉ= a~íÉå= ÇÉê=brobcJaLkiVP= h~ãé~ÖåÉ=ïìêÇÉå= áå= ÉáåÉå= pÅÜïÉáòÉê= qÉáä= ?braVP?= Epí~íáçåÉå=`ÜêáëÅÜçå~I=
mÑ®åÇÉê=ìåÇ=wáããÉêï~äÇF=ìåÇ=ÉáåÉå=aÉìíëÅÜJ£ëíÉêêÉáÅÜáëÅÜÉå=qÉáä=?aobcVP?=Epí~íáçåÉå=tÉííòÉääI=lÄÉêâçÅÜÉåI=
^ëíÉåI=eçÜÉåéÉáëëÉåÄÉêÖI=mÑ®åÇÉê=ìåÇ=dê~òF=ìåíÉêíÉáäíK=aáÉ=_~ëáëäáåáÉå=îçå=braVP=ïìêÇÉå=îçå=ëïáëëíçéç=~å~äçÖ=
òìê=brobcJ`eVO=h~ãé~ÖåÉ=ÄÉêÉáåáÖí=ìåÇ=áå=isVR=áåíÉÖêáÉêíI=ÇáÉ=_~ëáëäáåáÉå=îçå=aobcVP=áå=pΩÇÇÉìíëÅÜä~åÇ=ìåÇ=
£ëíÉêêÉáÅÜ=âçååíÉå=îçã=fåëíáíìí=ÑΩê=^åÖÉï~åÇíÉ=dÉçÇ®ëáÉ=EfÑ^dF=áå=cçêã=îçå=îçêîÉê~êÄÉáíÉíÉå=mÜ~ëÉåãÉëëìåÖÉå=
EëáåÖäÉ=ÇáÑÑÉêÉåÅÉ=cáäÉëF=ΩÄÉêåçããÉå=ïÉêÇÉåK==

aáÉ= hÉååò~ÜäÉå= ÇÉê= brobcJpÉëëáçåÉå= êÉëéK= Jh~ãé~ÖåÉå= áã= o~ÜãÉå= ÇÉê= dÉë~ãíä∏ëìåÖ= isVR=ãáí= ^aakbn=
E_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKOF=â∏ååÉå=ÇÉã=^ìëÇêìÅâ=áã=^åÜ~åÖ=^R=ÉåíåçããÉå=ïÉêÇÉåK==



=

= =
=

pÉáíÉ=OP= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

R dmpJjÉëëâ~ãé~ÖåÉå=áå=isVRJqÉáäåÉíòÉå=

RKN isVRJUV=EqÉáä=kçêÇF=
aáÉ=jÉëëâ~ãé~ÖåÉ=isVRJUV= EkçêÇF=ï~ê=ÇáÉ=ÉêëíÉ=ÉáÖÉåíäáÅÜÉ=isVRJh~ãé~ÖåÉK=aáÉ=jÉëëìåÖÉå=ÇÉë=qÉáäåÉíòÉë=
NVUV= ëáåÇ= áã= q_= VRJPM= xqÜK= páÖåÉêI= NVVOz= ~ìëÑΩÜêäáÅÜ= ÄÉëÅÜêáÉÄÉåK= ^å= ÇÉê= uuK= dÉåÉê~äîÉêë~ããäìåÖ= ÇÉê=
fåíÉêå~íáçå~ä=råáçå=çÑ=dÉçÇÉëó=~åÇ=dÉçéÜóëáÅë=EfrddF=áå=táÉåI=NNK=J=OQK=^ìÖK=NVVNI=ïìêÇÉ=Éáå=c~ÅÜîçêíê~Ö=ΩÄÉê=
ÇÉå=^ìÑÄ~ì=ÇÉë=isVR=ìåÇ=ÇáÉ=^ìëïÉêíìåÖ=ÇáÉëÉê=ÉêëíÉå=h~ãé~ÖåÉ=ÖÉÜ~äíÉå=xtáÖÉí=Éí=~äKI=NVVNÄzK==

RKNKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 27 Hauptpunkte 
20 Anschlüsse 

davon 12 aus NEO  
und 3 EUREF-Punkte: 

Chrischona, Pfänder, 
Zimmerwald 

Messtage: 19. – 30. 09. 1989 262 - 265 / 268 - 273 10 Sessionen 
Messzeiten: ca. 4 Std. 30 Min.: 

Beginn Kampagne 
Ende Kampagne 

MEZ = + UT + 1h 
02:15 – 06:45 UT/GMT 
01:31 – 06:01 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 8 L1&L2 / 4 L1: 

4 Trimble 4000 SLD 
4 Trimble 4000 SLD 
2 Trimble 4000 SL 
2 Trimble 4000 SX 

 
von swisstopo 
von LVA Niedersachsen 
von BEV Wien 
von LVA Niedersachsen 

 
 
 
(L1, meist Anschlüsse) 
(L1, nur Reserve) 

Antennentests: 12. – 15. 09. 1989 Thun 89-3 PHASECC.L89 
Lokale 
Meteodaten: 

Alle 30 Minuten Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=RKNJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJUV=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áã=qÉáäåÉíò=isVRJUV=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspkt. 
28 1113.100 Bachtel ZH X 
12 1072.100 Brütten ZH X 

6 1051.600 Buchberg SH  
3 1047.700 Chrischona BS X 
8 1054.400 Dettighofen TG X 

34 1132.500 Einsiedeln SZ X 
35 1133.600 Gaster SG X 
15 1075.400 Goldach SG  

1 1012.601 Hohentwiel Deutschland X 
22 1091.300 Hönggerberg ZH X 

4 1049.000 Hütten Deutschland X 
11 1071.000 Lägern ZH X 

5 1049.400 Laufenburg AG X 
21 1090.000 Lenzburg AG X 
24 1096.100 Montlingen SG X 
14 1074.000 Nollen TG  



=

= =
=

pÉáíÉ=OQ= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspkt. 
23 1094.000 Oberhelfenschwil SG  
16 1076.800 Pfänder Österreich X 
27 1112.100 Pfannenstiel ZH  
13 1073.000 Schauenberg ZH X 
29 1114.800 Schwägalp AR X 

2 1031.366 Siblingen SH X 
33 1130.800 Sins AG X 
10 1068.400 Sissacherfluh BL X 

7 1052.600 Stammheim ZH  
20 1088.800 Wartburg SO X 
50 1186.800 Zimmerwald L+T88 BE X 

200 1068.1 Wisen88: 6288 Sonnenberg BL X 
201 1113.115.3 Bachtel 68 PFH ZH  
202 1052.130.3 Andelfingen PF ZH  
203 1115.136.3 Säntis 59 PF AI/SG/AR  
204 1075.624.3 Rossbüchel (verlegt) SG  
205 1032.642 Etzwilen TG  
206 1069.721ZP Letzi S AG  
207 1076.801.3 Pfänder 54 PF Österreich  
208 1034.901 Hersberg PF Deutschland  
209 9016 Niv SG640   
210 9036 Niv ZH399   
211 9056 Niv TG249   
212 9076 Niv SZ149   
213 9166 Niv TG113   
214 9146 Niv AG535   
215 9176 Niv SG293   
216 9196 Niv ZH85   
217 9205 Niv TG47   
218 9226 Niv SH62   
219 9246 Niv SH78   

q~ÄK=RKNJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJUV=

RKNKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJUV=

aáÉ= a~íÉå= ÇÉê= h~ãé~ÖåÉ= isVRJUV= ïìêÇÉå= áã= g~Üê= NVVN= ~ìëÖÉïÉêíÉíK= ^ìÅÜ= ÑΩê= ÇáÉëÉ= ^ìëïÉêíìåÖ= ïìêÇÉå=
~ìëÖÉÇÉÜåíÉ=råíÉêëìÅÜìåÖÉå=ãáí=îÉêëÅÜáÉÇÉåÉå=_~ÜåÄÉëíáããìåÖÉå=ÇìêÅÜÖÉÑΩÜêíK=^ã=^fr_=ïìêÇÉå=ïáÉÇÉêìã=
_~ÜåîÉêÄÉëëÉêìåÖÉå=ÖÉêÉÅÜåÉíI=~ìëÖÉÜÉåÇ=îçå=ÇÉå=_êç~ÇÅ~ëí=_~ÜåÉå=ìåÇ=ìåíÉê=sÉêïÉåÇìåÖ=ÇÉê=_ÉçÄ~ÅÜJ
íìåÖÉå=ÇÉê=wïÉáÑêÉèìÉåòÉåJjÉëëìåÖÉå= áã=kÉíò=ëçïáÉ=~ìÑ=ÇÉå=Éìêçé®áëÅÜÉå=qê~ÅâáåÖJpí~íáçåÉå=dê~òI=låë~ä~I=
qêçãë∏I=tÉííòÉää= ìåÇ= wáããÉêï~äÇ= x_ÉìíäÉê= Éí= ~äKI= NVUTzK= ^äë= mêÉÅáëÉ= lêÄáíë= âçååíÉå= ïáÉ= áå= ÇÉê= kÉçíÉâíçåáâ=
h~ãé~ÖåÉ=ÇáÉ=îçã=k~î~ä=pìêÑ~ÅÉ=t~êÑ~êÉ=`ÉåíÉê=Ekpt`F=áå=wìë~ããÉå~êÄÉáí=ãáí=ÇÉê=aÉÑÉåëÉ=j~ééáåÖ=^ÖÉåÅó=
Eaj^F=å~ÅÜíê®ÖäáÅÜ=ÄÉëíáããíÉå=béÜÉãÉêáÇÉå=ëçïáÉ=ÇáÉ=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêé~ê~ãÉíÉê= Eaj^K`ih= êÉëéK=
p^qbiifqbK`il`hK=aj^NF=îÉêïÉåÇÉí=ïÉêÇÉåI=ïÉäÅÜÉ=ÇáÉëã~ä=ÇáêÉâí=îçå=ÇÉê=aj^=ÖÉäáÉÑÉêí=ïìêÇÉåK==

=



=

= =
=

pÉáíÉ=OR= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Anzahl Satelliten: 7 PRN: 03, 06, 08, 09, 11, 
12, 13 

S/A off 
URA: 2.0 m – 16.0 m 
(Ausn. PRN 08: 64 m) 

Satellitenbahnen: a) Broadcast 
b) Präzise Bahnen DMA 

a) ab Satellit 
b) von DMA direkt 

 
 

Standard Orbits: Bahnbögen von 9 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

DMA262273.STD 
DMA262273.RPR resp.
PR1D6273.STD 
PR1D6273.RPR 

Software Version: Bernese GPS Software Versionen 3.2 und 3.3 Computer: PRIME 

q~ÄK=RKNJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçåÉå=ÑΩê=isVRJUV=

^ìë=ÇÉå=wïÉáÑêÉèìÉåòÉåJjÉëëìåÖÉå=~ìÑ=ÇÉå=iNLiOJpí~íáçåÉå=ïìêÇÉå=ãáííÉäë=ÇÉã=mêçÖê~ãã= flkbpq=ìåÇ=ÇÉê=
lÄëÉêî~ÄäÉå= iQ= EiNJiO= áå= ãF= ëÉëëáçåëïÉáëÉ= fçåçëéÜ®êÉåãçÇÉääÉ= EbáåëÅÜáÅÜíJjçÇÉääÉX= cáäÉë= isUVKflk= êÉëéK=
flklpKobpriqF=ÄÉêÉÅÜåÉíI=ãáí=ïÉäÅÜÉå=ÇáÉ=báåÑêÉèìÉåòãÉëëìåÖÉå=~ìÑ=ÇÉå=ΩÄêáÖÉå=pí~íáçåÉå=âçêêáÖáÉêí=ïÉêÇÉå=
âçååíÉåK==

cΩê=ÇáÉ=oÉÇìâíáçå=ÇÉë=báåÑäìëëÉë=ÇÉê=íêçéçëéÜ®êáëÅÜÉå=oÉÑê~âíáçå=ïìêÇÉå=ïáÉ=áå=ÇÉê=kÉçíÉâíçåáâJh~ãé~ÖåÉ=îáÉê=
jçÇÉääÉ=ìåíÉêëìÅÜí= EîÖäK=h~éK=PKOKPFK=wìÇÉã=ïìêÇÉå=åÉÄëí=ÇÉã=jçÇÉää=p~~ëí~ãçáåÉå=~ìÅÜ=i∏ëìåÖÉå=ãáí=ÇÉå=
jçÇÉääÉå=eçéÑáÉäÇ= ìåÇ=bëëÉåCcêççãÉ=ÄÉêÉÅÜåÉíK=pÅÜäáÉëëäáÅÜ=âçååíÉå=~ìÅÜ=ÄÉêÉáíë= ÉêëíÉ=sÉêëìÅÜÉ=ãáí= ÉáåÉã=
jÉíÉçãçÇÉää=ìåíÉê=sÉêïÉåÇìåÖ=ÇÉê=^kbqwJa~íÉå=ÇÉê=pÅÜïÉáòÉêáëÅÜÉå=jÉíÉçêçäçÖáëÅÜÉå=^åëí~äí= Epj^I=ÜÉìíÉ=
jÉíÉçpÅÜïÉáòF=ÖÉã~ÅÜí=ïÉêÇÉåI=ïÉäÅÜÉë=~ã=fåëíáíìí=ÑΩê=dÉçÇ®ëáÉ=ìåÇ=mÜçíçÖê~ããÉíêáÉ=EmêçÑK=eKJdK=h~ÜäÉI=aêK=
^K=dÉáÖÉêF=ÇÉê=bqe=wΩêáÅÜ=ÄÉêÉÅÜåÉí=ïçêÇÉå=ï~êK===

dêçëëÉ= ^ìÑãÉêâë~ãâÉáí= ïìêÇÉ= ÇÉê= ëçêÖÑ®äíáÖÉå= a~íÉåÄÉêÉáåáÖìåÖ= áã= Ü~äÄ~ìíçã~íáëÅÜÉå= mêÉéêçÅÉëëáåÖJmêçJ
Öê~ãã=j^rmom=ëçïáÉ=ÇÉê=_ÉëíáããìåÖ=ÇÉê=mÜ~ëÉåãÉÜêÇÉìíáÖâÉáíÉå=E^ãÄáÖìáíáÉëF=áã=m~ê~ãÉíÉêÄÉëíáããìåÖëJ
éêçÖê~ãã=dmpbpq= ÖÉëÅÜÉåâíK= aáÉ= sÉê~êÄÉáíìåÖëëíê~íÉÖáÉ= ÇÉê= wïÉáÑêÉèìÉåòÉåÇ~íÉå= ï~ê= Ç~ÄÉá= ïáÉ= ÑçäÖí= EîÖäK=
~ìÅÜ=h~éK=OKOFW=

ENF ^ãÄáÖìáíóJÑäç~í=i∏ëìåÖ=ãáí=ÇÉê=áçåçëéÜ®êÉåÑêÉáÉå=iáåÉ~êâçãÄáå~íáçå=iPX=

EOF råíÉê=sÉêïÉåÇìåÖ=ÇÉê=ÑáñáÉêíÉå=hççêÇáå~íÉå=~ìë=i∏ëìåÖ=ENF=_ÉêÉÅÜåìåÖ=ÉáåÉê=ëçÖK=ïáÇÉJä~åÉ==
iRJi∏ëìåÖ=ìåÇ=_ÉëíáããìåÖ=ÇÉê=iRJ^ãÄáÖìáíáÉëX=

EPF råíÉê=sÉêïÉåÇìåÖ=ÇÉê=iRJ^ãÄáÖìáíáÉë=~ìë=pÅÜêáíí=EOF=_ÉêÉÅÜåìåÖ=ÉáåÉê=iPJi∏ëìåÖ=ìåÇ=_ÉëíáããìåÖ=ÇÉê=
iNJ^ãÄáÖìáíáÉë=EÇáÉ=iOJ^ãÄáÖìáíáÉë=ëáåÇ=Ç~ãáí=~ìÅÜ=ÄÉëíáããíFK=

^ääÉ=jÉÜêÇÉìíáÖâÉáíÉå=âçååíÉå=ÄÉëíáããí=ìåÇ=~ìÑ=Ö~åòÉ=w~ÜäÉåïÉêíÉ=ÑáñáÉêí=ïÉêÇÉåK=

^åä®ëëäáÅÜ= ÇÉê= ^ìëïÉêíìåÖ= ÇÉê= dmpJh~ãé~ÖåÉ= kÉçíÉâíçåáâ= NVVR= ïìêÇÉ= áã= gìåá= NVVS= ~ìÅÜ= ÇáÉ= h~ãé~ÖåÉ=
isVRJUV=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKM=åÉì=~ìëÖÉïÉêíÉí= xtáÖÉí=Éí=~äKI=NVVSzK=bêëíÉ=^å~äóëÉå=~ìë=
ÇÉã= sÉêÖäÉáÅÜ= ÇÉë= qÉáäåÉíòÉë= ?isVRJUV= kçêÇ?= ãáí= ÇÉã= kÉíò= ?kÉçíÉâíçåáâ= kçêÇëÅÜïÉáò= NVUU?= ÉêÖ~Ä= êÉä~íáîÉ=
dÉå~ìáÖâÉáíÉå= EN= páÖã~F= îçå= R= ãã= áå= ÇÉå= i~ÖÉâççêÇáå~íÉå= ìåÇ= NR= ãã= áå= ÇÉå= EÉääáéëçáÇáëÅÜÉåF= e∏ÜÉåJ
ÇáÑÑÉêÉåòÉåK==



=

= =
=

pÉáíÉ=OS= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

RKO isVRJVM=EqÉáä=tÉëíF=
få= ÇÉê=jÉëëâ~ãé~ÖåÉ=isVRJVM= EtÉëíF=ïìêÇÉ=ÇáÉ= òïÉáíÉ=bí~ééÉ=ÇÉë=isVRJkÉíòÉë=ÄÉ~êÄÉáíÉíK=aáÉ=jÉëëìåÖÉå=
ìåÇ=_ÉêÉÅÜåìåÖÉå=ÇÉë=qÉáäåÉíòÉë=NVVM=ëáåÇ=áã=q_=VRJPN=x_K=sçÖÉäI=NVVOz=ÄÉëÅÜêáÉÄÉåK==

RKOKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 36 Hauptpunkte 
39 Anschlüsse 

davon 2 AP aus LV95-89 
und 3 EUREF-Punkte 

Sins, Wartburg resp. 
Chrischona, La Givrine, 
Zimmerwald 

Messtage: 8. – 18. 10. 1990 281 - 285 / 288 - 291 9 Sessionen 
Messzeiten: ca. 7 Std. 20 Min.: 

Beginn Kampagne 
Ende Kampagne 

MEZ = UT + 1h  
20:50 – 04:10 UT/GMT 
20:10 – 03:30 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 12 L1&L2 / 2 L1: 

4 Trimble 4000 SLD 
2 Trimble 4000 SLD 
3 Trimble 4000 STD 
1 Trimble 4000 SST 
2 Trimble 4000 SD 
2 Trimble 4000 SL 

 
von swisstopo 
von LVA Niedersachsen 
von LVA Niedersachsen
von LVA Niedersachsen
von Trimble Nav. Ltd. 
von BEV Wien 

 
 
 
 
 
(1 Reserve) 
(L1, nur Anschlüsse) 

Antennentests: 2.–3. und 19.-20. 10. 
1990 

Thun 90-3 und 90-4 PHASECC.10.90 resp. 
PHASECC.L90 

Lokale 
Meteodaten: 

Jede volle Stunde Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=RKOJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVM=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áã=qÉáäåÉíò=isVRJVM=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
88 1281.000 Bossy GE X 
81 1264.400 Chailly VD X 
30 1125.200 Chasseral BE  
47 1182.621 Col des Etroits VD X 
73 1242.700 Echandens VD  
72 1241.800 Essertines VD X 
17 1084.600 Fahy JU  
48 1184.300 Forel FR  
49 1185.500 Fribourg FR  
56 1206.400 Guggisberg BE  
32 1129.500 Knutwil LU X 
31 1128.400 Langenthal BE X 
36 1144.200 La Chaux-de-Fonds NE  
80 1260.800 La Givrine VD X 
65 1222.700 La Sarraz VD  
67 1225.200 La Tour-de-Trême FR X 
64 1221.600 Le Lieu VD  
18 1085.700 Les Rangiers JU  
38 1147.800 Lueg BE X 



=

= =
=

pÉáíÉ=OT= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
39 1149.200 Menzberg LU X 

9 1066.800 Metzerlen SO  
66 1224.100 Moudon VD X 
94 1301.100 Piton France X 
25 1105.700 Reconvilier BE  
26 1107.300 Riedholz SO X 
74 1243.700 Savigny VD X 
37 1146.300 Seedorf BE X 
45 1168.100 Signau BE X 
57 1207.500 Thun BE X 
43 1163.400 Travers NE  
19 1087.869 Vogelberg SO X 
44 1165.300 Vully FR  
27 1186.800 Zimmerwald BE X 

3 1047.700 Chrischona BS X 
33 1130.800 Sins AG X 
20 1088.800 Wartburg SO X 

300 1169.001EXZ Napf S BE  
301 1144.001.3 Pouillerel NE  
302 1148.018.3 Lueg BE  
303 1126.102NE Montoz (LFP3) BE  
304 1188.226ZP Naters BE  
305 1107.235.3 Rötifluh SO  
306 1206.308ZP Guggershorn BE  
307 1109.332ZP Wiliberg (verlegt) AG  
308 1146.346ZP Frienisberg (verlegt) BE  
309 1128.421.3 Ghürn BE  
310 1185.557.3 Fribourg FR  
311 1066.602 Rämel SO  
312 1242.619ZP Crêt Blanc VD  
313 1163.621N Le Soliat VD  
314 1164.623EXC St-Aubin (verlegt) FR  
315 1084.651 Faux d'Enson JU  
316 1264.723GPS Rochers de Naye VD  
317 1243.732.3 Tour de Gourze VD  
318 1166.770.6 Landestopographie BE X 
319 1222.806ZP Mormont VD  
320 1182.814.3 Chasseron VD  
321 1206.816.3 Gurnigel BE  
322 9326 Niv VDE300A VD  
323 9356 Niv VDO294 VD  
324 9366 Niv VDO40 VD  
325 9376 Niv JU134 JU  
326 9386 Niv FR277 FR  
327 9396 Niv FR118 FR  
328 9426 Niv BEN302 BE  
329 9436 Niv NE97 NE  
330 9456 Niv VDO253 VD  



=

= =
=

pÉáíÉ=OU= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
331 9506 Niv LU221A LU  
332 9516 Niv BL131 BL  
333 9526 Niv FR235A FR  
334 9546 Niv BEJ20 BE  
335 9566 Niv VDE247 VD  
336 9576 Niv BEN115A BE  
337 9606 Niv NE217 NE  
338 9626 Niv FR352 FR  

q~ÄK=RKOJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVM=

RKOKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVM=

aáÉ=a~íÉå=ÇÉê=h~ãé~ÖåÉ=isVRJVM=ïìêÇÉå=áã=pçããÉê=NVVO=~ìëÖÉïÉêíÉíK=aÉê=^Ää~ìÑ=ÇÉê=^ìëïÉêíìåÖ=Éåíëéê~ÅÜ=
ÇÉã=pí~åÇ~êÇîçêÖÉÜÉåI=ïçÄÉá=ÄÉãÉêâí=ïÉêÇÉå=ãìëëI=Ç~ëë=îçê=~ääÉã=ÇáÉ=a~íÉå=ÇÉê=ÇêÉá=jÉëëí~ÖÉ=OUPI=OUQ=ìåÇ=
OVN=áåÑçäÖÉ=ëÉÜê=ëí~êâÉê=fçåçëéÜ®êÉå~âíáîáí®í=ÉáåÉê=~ìÑïÉåÇáÖÉå=ã~åìÉääÉå=_ÉêÉáåáÖìåÖ=ÄÉÇìêÑíÉåK==

kÉÄëí=ÇÉå=_êç~ÇÅ~ëí=_~ÜåÉå=ëí~åÇÉå=ïáÉÇÉêìã=ÇáÉ=éê®òáëÉå=béÜÉãÉêáÇÉå=ÇÉê=aÉÑÉåëÉ=j~ééáåÖ=^ÖÉåÅó=Eaj^F=
ëçïáÉ=ÇáÉ=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=òìê=sÉêÑΩÖìåÖK=aÉí~áääáÉêíÉêÉ=^åÖ~ÄÉå=òìê=a~íÉåÄÉêÉáåáÖìåÖ=ìåÇ=
òì=mêçÄäÉãÉå=ÄÉá=ÇÉê=^ãÄáÖìáíóJi∏ëìåÖ=â∏ååÉå=ÇÉã=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=q_=VRJPN=ÉåíåçããÉå=ïÉêÇÉåK==

Anzahl Satelliten: 8 PRN: 02, 06, 09, 12, 13, 
16, 18, 20 

S/A off 
URA: 2.2 m – 6.3 m 
(Ausnahme in 2 Sess.: 
PRN 12: 21.6 m) 

Satellitenbahnen: a) Broadcast 
b) Präzise Bahnen DMA 

a) ab Satellit 
b) von DMA direkt 

 

Standard Orbits: Bahnbögen von 10 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

DMA281291.STD 
DMA281291.RPR resp. 
PR1D8191.STD 
PR1D8191.RPR 

Software Version: Bernese GPS Software Versionen 3.3 Computer: PRIME 

q~ÄK=RKOJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVM=

=



=

= =
=

pÉáíÉ=OV= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

RKP isVRJVN=EqÉáä=pΩÇF=
få=ÇÉê=jÉëëâ~ãé~ÖåÉ=isVRJVN=EpΩÇF=ïìêÇÉ=ÇáÉ=ÇêáííÉ=bí~ééÉ=ÇÉë=isVRJkÉíòÉë=ÄÉ~êÄÉáíÉíK=aáÉ=jÉëëìåÖÉå=ìåÇ=
_ÉêÉÅÜåìåÖÉå=ÇÉë=qÉáäåÉíòÉë=NVVN=ëáåÇ=áã=q_=VRJPO=xaK=dìíâåÉÅÜí=ìåÇ=qÜK=páÖåÉêI=NVVQz=ÇÉí~áääáÉêí=ÄÉëÅÜêáÉÄÉåK==

RKPKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 35 Hauptpunkte 
16 Anschlüsse 

davon 6 AP aus 
früheren LV95-Netzen 
und 3 EUREF-Punkte:  

La Givrine, Monte 
Generoso, Zimmerwald

Messtage: 9. – 19. 09. 1991 252 – 256 / 259 – 262 9 Sessionen 
Messzeiten: ca. 8 Std.: 

Beginn Kampagne 
Ende Kampagne 

MESZ = UT + 2h 
18:50 – 02:50 UT/GMT 
18:10 – 02:10 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 12 L1&L2 / 2 L1: 

4 Trimble 4000 SLD 
2 Trimble 4000 SST 
3 Trimble 4000 SLD 
3 Trimble 4000 STD 
2 Trimble 4000 SL 

 
von swisstopo 
von swisstopo und ETHZ
von LVA Niedersachsen
von LVA Niedersachsen 
von BEV Wien 

 
 
(ETHZ als Reserve)  
 
 
(L1, nur Anschlüsse) 

Antennentests: 3.-6. 09. / 27.-28. 09.1991 Thun 91-1 und 91-2 PHASECC.L91 
Lokale 
Meteodaten: 

Jede halbe Stunde zu 
Beginn und am Ende, 
dazwischen alle 2 Std. 

Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=RKPJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVN=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áã=qÉáäåÉíò=isVRJVN=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
46 1170.500 Alpnach NW X 
96 1312.600 Ascona TI X 
58 1208.400 Beatenberg BE  
84 1273.500 Biasca TI X 
93 1292.000 Bignasco TI X 

102 1345.700 Bourg-St-Pierre VS  
59 1209.500 Brienz BE X 
92 1290.600 Crodo d'Ossola Italia  
79 1252.600 Dalpe TI X 
82 1267.300 Engstligenalp BE X 
83 1269.800 Fieschertal VS X 

104 1353.700 Monte Generoso TI X 
77 1250.700 Grimsel VS X 
90 1288.000 Jeizinen VS X 
76 1249.200 Jungfraujoch VS  
99 1327.100 Les Haudères VS X 
98 1325.200 Martigny VS X 
68 1232.200 Oberalp UR X 
75 1246.041 Saanen BE X 

100 1329.000 Saas Fee VS  
78 1251.700 San Gottardo TI  
91 1289.400 Simplon VS X 



=

= =
=

pÉáíÉ=PM= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
95 1306.400 Sion VS X 

101 1333.600 Sonvico TI X 
89 1284.700 St-Triphon VD X 
60 1211.100 Titlis OW  

103 1348.100 Zermatt VS X 
50 1186.800 Zimmerwald L+T88 BE X 
33 1130.800 Sins AG X 
81 1264.400 Chailly VD X 
80 1260.800 La Givrine VD X 
67 1225.200 La Tour-de-Trême FR X 
39 1149.200 Menzberg LU X 
45 1168.100 Signau BE X 
57 1207.500 Thun BE X 

318 1166.770.6 Landestopographie BE X 
400 1260.808 Dôle VD  
401 1245.010.3 Moléson FR  
402 1170.309.3 Pilatus OW  
403 0712 Niv OW18 OW  
404 1227.721.3 Niesen BE  
405 1209.401.3 Rothorn Brienzer BE  
406 0792 Niv TI48 TI  
407 0802 Niv BEO448 BE  
408 0812 Niv VSD96 VS  
409 0822 Niv TI367A TI  
410 1353.725 Monte Generoso TI  
411 0852 Niv KN4212   
412 1307.006E Mont Nuoble Est VS  
413 0942 Niv TI455 TI  
414 1285.114.3 Chamossaire VD  

q~ÄK=RKPJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVN=

RKPKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVN=

aáÉ=a~íÉå=ÇÉê=h~ãé~ÖåÉ=isVRJVN=ïìêÇÉå=òìë~ããÉå=ãáí=ÇÉå=jÉëëìåÖÉå=ÇÉê=^åëÅÜäìëëâ~ãé~ÖåÉ=îçã=pÉéíK=
NVVN=áã=cêΩÜäáåÖ=NVVP=~ìëÖÉïÉêíÉíK=kÉÄëí=ÇÉå=_êç~ÇÅ~ëí=_~ÜåÉå=ëí~åÇÉå=ïáÉÇÉêìã=ÇáÉ=éê®òáëÉå=béÜÉãÉêáÇÉå=
ÇÉê=aÉÑÉåëÉ=j~ééáåÖ=^ÖÉåÅó=Eaj^F=ëçïáÉ=ÇáÉ=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=òìê=sÉêÑΩÖìåÖK==

Anzahl Satelliten: 10 PRN: 02, 06, 12, 13, 14, 
16, 18, 19, 23, 24 

S/A off 

Satellitenbahnen: a) Broadcast 
b) Präzise Bahnen DMA 

a) ab Satellit 
b) von DMA direkt 

 
(total 16 Satelliten) 

Standard Orbits: Bahnbögen von 11 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

PR1D5262.STD 
PR1D5262.RPR 

Software Version: Bernese GPS Software Versionen 3.4 IBM RS6000 RISC 

q~ÄK=RKPJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVN=

RKQ isVRJVO=EqÉáä=lëíF=
få=ÇÉê=jÉëëâ~ãé~ÖåÉ=isVRJVO=ElëíF=ïìêÇÉ=ÇáÉ=îáÉêíÉ=ìåÇ=äÉíòíÉ=ÖêçëëÉ=bí~ééÉ=ÇÉë=isVRJkÉíòÉë=ÄÉ~êÄÉáíÉíK=aáÉ=
jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=ÇÉë=qÉáäåÉíòÉë=NVVO=ëáåÇ=áã=q_=VRJPQ=xtK=p~åíëÅÜá=ìåÇ=rK=táäÇI=NVVQz=ÇÉí~áääáÉêí=
ÄÉëÅÜêáÉÄÉåK==



=

= =
=

pÉáíÉ=PN= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

RKQKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 29 Hauptpunkte 
2 Anschlüsse 

davon 9 AP aus 
früheren LV95-Netzen 
und 3 EUREF-Punkte: 

La Givrine, Monte 
Generoso, Zimmerwald

Messtage: 7. – 18. 09. 1992 251 – 255 / 258 – 261 9 Sessionen 
Messzeiten: ca. 8 Std.: 

Beginn Kampagne 
Ende Kampagne 

MESZ = UT + 2h 
18:10 – 02:15 UT/GMT 
17:35 – 01:35 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 12 L1&L2: 

4 Trimble 4000 SLD 
1 Trimble 4000 SST 
2 Trimble 4000 SST 
2 Trimble 4000 SST 
3 Trimble 4000 STD 

 
von swisstopo 
von swisstopo 
von ETHZ 
von LVA Niedersachsen
von LVA Niedersachsen 

 
 
 
 
 
(einer nur Reserve) 

Antennentests: 12. – 14. 09. 1992 Thun 92-1  PHASECC.L92 
Lokale 
Meteodaten: 

Jede halbe Stunde zu 
Beginn und am Ende, 
dazwischen alle 2 Std. 

Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=RKQJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVO=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áã=qÉáäåÉíò=isVRJVO=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
46 1170.500 Alpnach NW X 
51 1192.000 Altdorf UR X 
70 1235.500 Andeer GR X 
87 1278.200 Berninapass GR X 
84 1273.500 Biasca TI X 
53 1195.300 Bonaduz GR X 
61 1214.000 Brigels GR X 
97 1314.900 Còlico Italia  
79 1252.600 Dalpe TI X 
54 1197.300 Davos GR X 
34 1132.500 Einsiedeln SZ X 
62 1216.539 Filisur GR  
35 1133.600 Gaster SG X 

104 1353.700 Monte Generoso TI X 
41 1153.700 Glarus GL X 
52 1193.000 Klausenpass UR  
86 1276.600 Maloja GR X 
85 1274.600 Mesocco GR X 
68 1232.200 Oberalp UR X 

113 1151.500 Oberarth (ausgeschlossen) SZ  
16 1076.800 Pfänder Austria X 
55 1199.600 Ramosch GR X 
71 1239.800 Sta. Maria GR X 
42 1155.500 Sargans SG X 
29 1114.800 Schwägalp AR X 
33 1130.800 Sins AG X 

101 1333.600 Sonvico TI X 



=

= =
=

pÉáíÉ=PO= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
63 1218.400 Zernez GR  
69 1234.100 Zervreilasee GR X 
50 1186.800 Zimmerwald L+T88 BE X 

500 1151.318.3 Rigi SZ X 
501 1143 Niv GR3318 GR  

q~ÄK=RKQJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVO=

RKQKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVO=

aáÉ= a~íÉå= ÇÉê= h~ãé~ÖåÉ= isVRJVO= ïìêÇÉå= áã= pçããÉê= NVVP= ~ìëÖÉïÉêíÉíK= a~ÄÉá= ïìêÇÉå= ~äë= éê®òáëÉ= béÜÉJ
ãÉêáÇÉå= Éêëíã~äë= ÇáÉ= ~ã=^fr_=ÖÉåÉêáÉêíÉå= fdpJ_~ÜåÉå= ÇÉë=`ÉåíÉê= Ñçê=lêÄáí=aÉíÉêãáå~íáçå= áå= bìêçéÉ= E`labF=
ëçïáÉ=ÇáÉ=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=îÉêïÉåÇÉíK==

Anzahl Satelliten: 11 PRN: 02, 12, 13, 14, 16, 
18, 19, 21, 23, 24, 26 

S/A on 

Satellitenbahnen: a) Broadcast 
b) IGS-Bahnen von CODE

a) ab Satellit 
b) vom AIUB 

 
 

Standard Orbits: Bahnbögen von 13 Std. 
 

6 oskulierende Elemente
2 Strahlungsdruckparam.

PR1D5161.STD 
PR1D5161.RPR 

Software Version: Bernese GPS Software Versionen 3.4 IBM RS6000 RISC 

q~ÄK=RKQJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVO=

aÉí~áääáÉêíÉêÉ= ^åÖ~ÄÉå= â∏ååÉå= ÇÉã= ÉåíëéêÉÅÜÉåÇÉå= _ÉêáÅÜí= xq_= VRJPQz= ÉåíåçããÉå= ïÉêÇÉåK= ^äë= ÄÉëçåÇÉêÉ=
mêçÄäÉãÉ=ëáåÇ=ÜáÉê=äÉÇáÖäáÅÜ=ÇáÉ=ëÅÜäÉÅÜíÉå=a~íÉå=~ìÑ=ÇÉê=pí~íáçå=NNRNKRMM=lÄÉê~êíÜ=òì=Éêï®ÜåÉåK=t®ÜêÉåÇ=ÇáÉ=
nì~äáí®í=ÇÉê=iNJ_ÉçÄ~ÅÜíìåÖÉå=ìåÖÉåΩÖÉåÇ=ï~êI=ëáåÇ=ÇáÉ=jÉëëìåÖÉå=~ìÑ=iO=ëçÖ~ê=éê~âíáëÅÜ=î∏ääáÖ=~ìëÖÉÑ~ääÉåK=
aáÉëÉ=pí~íáçå=ãìëëíÉ=Ç~ÜÉê=îçå=ÇÉê=^ìëïÉêíìåÖ=~ìëÖÉëÅÜäçëëÉå=ïÉêÇÉåK==

RKR wìë~ããÉåëíÉääìåÖ=ÇÉê=e~ìéíâ~ãé~ÖåÉå=
få= ÇÉå= ÑçäÖÉåÇÉå= òïÉá= q~ÄÉääÉå= ëáåÇ= ÉáåáÖÉ= hÉååïÉêíÉ= ÇÉê= ^ìëïÉêíìåÖÉå= ÇÉê= e~ìéíâ~ãé~ÖåÉå= îçå= isVR=
åçÅÜã~äë=òìë~ããÉåÖÉëíÉääíK=cΩê=ÇáÉ=dÉë~ãí~ìëÖäÉáÅÜìåÖ=ëÉá=~ìÑ=h~éáíÉä=NM=îÉêïáÉëÉåK==

qÉáäåÉíò= g~Üê= jçå~í= ^åòK=pí~íáçåÉå= ^åòK=bãéÑ®åÖÉê p~íÉääáíÉå= pL^=
isVRJUV= NVUV= pÉéíK= QT= NO= T= çÑÑ=
isVRJVM= NVVM= lâíK= TR= NQ= U= çÑÑ=
isVRJVN= NVVN= pÉéíK= RN= NQ= NM= çÑÑ=
isVRJVO= NVVO= pÉéíK= PN= NO= NN= çå=
brobcJ`e= NVVO= ^ìÖK= T= T= NU= çå=

q~ÄK=RKRJNW= e~ìéíâ~ãé~ÖåÉå=ìåÇ=qÉáäåÉíòÉ=îçå=isVR=

pÉëëáçåÉå=
qÉáäåÉíò=

^åò~Üä=
açééÉäJaáÑÑÉêÉåòÉå= xq~ÖÉz= xÜLq~Öz=

dÉä∏ëíÉ=
^ãÄáÖìáíáÉë=

páÖã~=ÇÉê=mÜ~ëÉåJ
ÇáÑÑÉêÉåòÉå=xããz=

isVRJUV= OOTDPOU= NM= Q= NMM=B= OKP=
isVRJVM= RMUDVSS= V= T= NMM=B= OKQ=
isVRJVN= RQODTRO= V= U= NMM=B= OKV=
isVRJVO= PUNDMOS= V= U= NMM=B= OKQ=
brobcJ`e= NQRDPUO= R= OP= TR=B= OKS=

q~ÄK=RKRJOW= báåáÖÉ=hÉååïÉêíÉ=ÇÉê=^ìëïÉêíìåÖ=ÇÉê=e~ìéíâ~ãé~ÖåÉå=ìåÇ=qÉáäåÉíòÉ=îçå=isVR=



=

= =
=

pÉáíÉ=PP= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

S isVRJ^åëÅÜäΩëëÉ=~å=ÇáÉ=i~åÇÉëíêá~åÖìä~íáçå=ìåÇ=~å=Ç~ë=
i~åÇÉëåáîÉääÉãÉåí=

SKN isVRJUV=EqÉáä=kçêÇF=
däÉáÅÜòÉáíáÖ=ãáí= ÇÉå=e~ìéíéìåâíÉå= áå= ÇÉê= h~ãé~ÖåÉ= isVRJUV=ïìêÇÉå= ~ìÅÜ=V=dmpJ^åëÅÜäΩëëÉ= ~å= qêá~åÖìä~J
íáçåëéìåâíÉ=ÇÉë=isMOJkÉíòÉë=EáåâäK=pçååÉåÄÉêÖF=ëçïáÉ=NN=^åëÅÜäìëëéìåâíÉ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíë=ÖÉãÉëëÉåK=
báåòÉäåÉ=^åëÅÜäΩëëÉ=ãìëëíÉå=~ääÉêÇáåÖë=ÉñòÉåíêáëÅÜ=ãáí=dmp=ëí~íáçåáÉêí=ïÉêÇÉåK=^äë=dmpJbãéÑ®åÖÉê=ïìêÇÉå=åìê=
iNJbãéÑ®åÖÉê= EbáåÑêÉèìÉåòÉãéÑ®åÖÉêF= ÉáåÖÉëÉíòíK= aáÉ= ^ìëïÉêíìåÖ= ÇÉê= jÉëëìåÖÉå= ÉêÑçäÖíÉ= áã= o~ÜãÉå= ÇÉê=
h~ãé~ÖåÉ=isVRJUV=EîÖäK=h~éáíÉä=RKNFK=

báåÉ=§ÄÉêëáÅÜí=ΩÄÉê=ÇáÉ=ãáí=dmp=ÖÉãÉëëÉåÉå=^åëÅÜäΩëëÉ=ÖáÄí=ÑçäÖÉåÇÉ=q~ÄÉääÉ=~ìë=q_=VRJPMW=

LV95-Punkt  Anschlusspkt. LK/NF-Nr.  

01 Bachtel N Wagen SG 640, 641 
  T Bachtel 1113.115  (Exzentrum) 

03 Buchberg N Eglisau-Rafz ZH 244, 399 
  T Andelfingen 1052.130  (Exzentrum) 

05 Dettighofen N Münsterlingen TG 248,249,250a 
  T Hersberg 1034.901  (Pfeiler) 

07 Gaster N Reichenburg SZ 148,149,150 

08 Goldach T Rossbüchel 1075.624  (Exzentrum) 

13 Laufenburg T Letzi-S 1069.721 

14 Lenzburg N Wildegg AG 534,535 

16 Nollen N Bürglen TG 112,113 

17 Oberhelfenschwil N Lütisburg SG 293,294 

18 Pfänder T Pfänder 1076.801  (Exzentrum) 

19 Pfannenstiel N Au ZH 85,86 

20 Schauenberg N Wängi TG 47,48a 

21 Schwägalp T Säntis 1115.136  (Exzentrum) 

22 Siblingen N Beringen-Neuenk. SH 62,63 

24 Stammheim N Stein am Rhein SH 78,81 
  T Etzwilen 1032.642 

q~ÄK=SKNJNW=dmpJ^åëÅÜäΩëëÉ=ÇÉê=h~ãé~ÖåÉ=isVRJUV=



=

= =
=

pÉáíÉ=PQ= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

SKO isVRJVM=EqÉáä=tÉëíF=
^ìÅÜ= áå= ÇÉê= h~ãé~ÖåÉ= isVRJVM= ïìêÇÉå= òìë~ããÉå= ãáí= ÇÉå= isVRJe~ìéíéìåâíÉå= OO= dmpJ^åëÅÜäΩëëÉ= ~å=
qêá~åÖìä~íáçåëéìåâíÉ=ÇÉë=isMOJkÉíòÉë=ëçïáÉ=NT=^åëÅÜäìëëéìåâíÉ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíë=ÖÉãÉëëÉåK=^äë=dmpJ
bãéÑ®åÖÉê=ïìêÇÉå=ïáÉÇÉêìã=åìê=iNJbãéÑ®åÖÉê=ÉáåÖÉëÉíòíK=aáÉ=^ìëïÉêíìåÖ=ÇÉê=jÉëëìåÖÉå=ÉêÑçäÖíÉ=áã=o~ÜãÉå=
ÇÉê=h~ãé~ÖåÉ=isVRJVM=EîÖäK=h~éáíÉä=RKOFK=

báåÉ=§ÄÉêëáÅÜí=ΩÄÉê=ÇáÉ=ãáí=dmp=ÖÉãÉëëÉåÉå=^åëÅÜäΩëëÉ=ÖáÄí=ÑçäÖÉåÇÉ=q~ÄÉääÉ=~ìë=q_=VRJPNW=

LV95-Punkt  Anschlusspkt. LK/NF-Nr.  

32 Chailly T Rochers de Naye 1264.723.3  (Exzentrum) 
 N Clarens VD 300a,301 

34 Col des Etroits  T Chasseron 1182.814.3  (Exz. Bolzen E) 

35 Echandens T Crêt Blanc (N) 1242.619  (Zentrum) 
 N Bremblens VD 293,294 

36 Essertines N Allaman VD 38,39,40 

37 Fahy T Faux d'Enson 1084.651  (Zentrum Turm) 
 N Courchavon JU 133-136  (NF 1991) 

38 Forel T St-Aubin 1164.623.3  (Exzentrum) 
 N Estavayer VD 277,278,279 

39 Fribourg T Fribourg 1185.557.3  (Exzentrum) 
 N Grandfey FR 109,110,116 

40 Guggisberg T Guggershorn 1206.308  (Zentrum) 

41 Knutwil T Wiliberg 1109.332  (Zentrum) 

42 Langenthal T Ghürn 1128.421.3  (exz. Bo.1, Turm) 
 N Langenthal BE 302,305a 

43 La Ch.d.Fonds T Pouillerel 1144.001.3  (Exzentrum) 
 N Vue des Alpes NE 97,99 

44 La Givrine T La Dôle 1260.808  (Exzentrum, 1991) 

45 La Sarraz T Mormont 1222.806  (Zentrum) 
 N Eclépens VD 253,254 

49 Lueg T Lueg 1148.018.3  (Exzentrum) 
 N Lueg BE 3403  (Kant. Niv.) 

50 Menzberg T Napf S 1169.001.3  (Exz. auf Dach) 
 N Ebnet LU 219,220,221a 

51 Metzerlen T Rämel 1066.602  (Zentrum Turm) 
 N Zwingen BE 154 

52 Moudon N Rue FR Niete b  (NF 1946) 

54 Reconvilier T Montoz 1126.102  (Zentrum) 
 N Sombeval BE Niete 261  (NF 1988) 

55 Riedholz T Rötifluh 1107.235.3  (exz. Bolzen E) 

56 Savigny T Tour de Gourze 1243.732.3  (exz. Bo.L, Turm) 
 N Cully VD 247,248 

57 Seedorf T Frienisberg 1146.346  (Pfeiler) 
 N Bargen BE 113,114,115a 

58 Signau T Naters 1188.226  (Exz.=TP 4.Ord.) 

59 Thun T Gurnigel 1206.816.3  (exz. Kreuz A) 

60 Travers T Le Soliat 1163.621  (Zentrum N) 
 N Noiraigue NE 216,217 

62 Vully N Sugiez FR 351,352 

q~ÄK=SKOJNW=dmpJ^åëÅÜäΩëëÉ=ÇÉê=h~ãé~ÖåÉ=isVRJVM=



=

= =
=

pÉáíÉ=PR= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

SKP ^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVN^=EqÉáä=pΩÇF=
aáÉ=jÉëëâ~ãé~ÖåÉå=isVRJVM=EtÉëíF=ìåÇ=isVRJVN=EpΩÇF=ìãÑ~ëëíÉå=áå=ÇÉå=_ÉêåÉêI=t~ääáëÉê=ìåÇ=qÉëëáåÉê=^äéÉå=
îáÉäÉ= isVRJe~ìéíéìåâíÉI= ÇáÉ= ÑΩê= ÇáÉ= ^åëÅÜäΩëëÉ= ~å= Ç~ë= i~åÇÉëíêá~åÖìä~íáçåëåÉíò= isMO= ~å=eçÅÜÖÉÄáêÖëéìåâíÉ=
~åÖÉëÅÜäçëëÉå=ïÉêÇÉå=ãìëëíÉåK=tÉÖÉå=ÇÉê=âçãéäÉñÉêÉå=içÖáëíáâ=ìåÇ=ÇÉê=kçíïÉåÇáÖâÉáíI=ÇáÉ=pí~íáçåëÄÉòΩÖÉ=
í~ÖëΩÄÉê=ÇìêÅÜòìÑΩÜêÉåI=ïìêÇÉ=Ç~ÑΩê=áã=g~Üê=NVVO=ÉáåÉ=ëÉé~ê~íÉ=^åëÅÜäìëëâ~ãé~ÖåÉ=çêÖ~åáëáÉêíK=a~êáå=ïìêÇÉå=
ON=qêá~åÖìä~íáçåëéìåâíÉ=NK=ìåÇ=OK=lêÇåìåÖ=~å=NP=isVRJmìåâíÉ=~åÖÉëÅÜäçëëÉåK=a~=ÇáÉ=mìåâíÉ=ãÉÜêÜÉáíäáÅÜ=Ç~ë=
dÉÄáÉí= ÇÉê= h~ãé~ÖåÉ= îçå= NVVN= EisVRJVNF= ÄÉíê~ÑÉåI= ïìêÇÉ= ëáÉ= isVRJVN^= ÖÉå~ååíK= aáÉ= jÉëëìåÖÉå= ìåÇ=
_ÉêÉÅÜåìåÖÉå= ÇáÉëÉê= ^åëÅÜäìëëâ~ãé~ÖåÉ= ëáåÇ= áã= q_= VRJPP= xaK= dìíâåÉÅÜí= ìåÇ= qÜK= páÖåÉêI= NVVQz= ÇÉí~áääáÉêí=
ÄÉëÅÜêáÉÄÉåK==

SKPKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 13 Hauptpunkte 21 Anschlüsse  
Messtage: 24. – 28. 08. 1992 237 – 241 5 Sessionen 
Messzeiten: ca. 5 - 8 Std. auf den HP, 

2 – 3¼ Std. auf den AP 
zwischen 06:00 und  
15:00 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 6 L1&L2: 

2 Trimble 4000 SLD 
2 Trimble 4000 SST 
2 Trimble 4000 STD 

 
von swisstopo 
von ETHZ 
von LVA Niedersachsen 

 

Antennentests: 11./12. 09. 1992 Thun 92-1  PHASECC.L92 
Lokale 
Meteodaten: 

Jede Stunde Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=SKPJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVN^=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áå=ÇÉê=^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVN^=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
82 1267.300 Engstligenalp BE X 
75 1246.041 Saanen BE X 
95 1306.400 Sion VS X 
98 1325.200 Martigny VS X 
99 1327.127 Les Haudères VS X 
91 1289.400 Simplon VS X 

103 1348.100 Zermatt VS X 
96 1312.600 Ascona TI X 
84 1273.500 Biasca TI X 

101 1333.600 Sonvico TI X 
85 1274.600 Mesocco GR X 
93 1292.000 Bignasco TI X 
79 1252.600 Dalpe TI X 

600 1332.104.3 Gridone TI  
601 1293.807.3 Pizzo di Claro TI/GR  
602 1271.306ZP Basodine TI  
603 1292.025ZP Monte Cramalina TI  
604 1252.232ZP Pizzo Massari TI  
605 1232.821W Scopi GR/TI  
606 1267.216ZP Wildstrubel BE/VS  
607 1347.106ZP Mt. Collon VS  



=

= =
=

pÉáíÉ=PS= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
608 1327.201ZP Sasseneire VS  
609 1325.342ZP Catogne VS  
610 1305.211ZP Dent de Morcles VD/VS  
611 1246.004ZP Wandfluh FR/BE  
612 1328.701ZP Balfrin VS  
613 1348.603ZP Dufourspitze VS  
614 1308.204.3 Schwarzhorn (Wallis) VS  
615 1289.612ZP Wasenhorn VS  
616 1306.139ZP Dent de Nendaz VS  
617 1285.805ZP Oldenhorn VD/VS/BE  
618 1314.216ZP Corno di Gesero TI/GR  
619 1294.613ZP Sasso di Castello GR  
620 1254.812ZP Tambohorn GR  

q~ÄK=SKPJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVN^=

SKPKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVN^=

aáÉ= a~íÉå= ÇÉê= h~ãé~ÖåÉ= isVRJVN^= ïìêÇÉå= áã= aÉòK= NVVP= L= g~åK= NVVQ= ~ìëÖÉïÉêíÉíK= cΩê= ÇáÉ= p~íÉääáíÉåçêÄáíë=
ïìêÇÉå=ÇáÉ=fdpJ_~ÜåÉå=ÇÉë=`ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=áå=bìêçéÉ=E`labF=~äë=éê®òáëÉ=béÜÉãÉêáÇÉå=ëçïáÉ=ÇáÉ=
Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=îÉêïÉåÇÉíK==

Anzahl Satelliten: 10 PRN: 03, 11, 12, 15, 17, 
20, 21, 23, 25, 28 

S/A off 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(total 18 Satelliten) 

Standard Orbits: Bahnbögen von 14 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

CODE2428.STD 

Software Version: Bernese GPS Software Versionen 3.4 IBM RS6000 RISC 

q~ÄK=SKPJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVN^=

aáÉ= _ÉçÄ~ÅÜíìåÖÉå= ïìêÇÉå= áå= cçêã= ÇÉê= iáåÉ~êâçãÄáå~íáçå= iP= ìåÇ= ãáí= ÖÉÑáñíÉå= iNLiOJ^ãÄáÖìáíáÉë= îÉê~êÄÉáíÉíI=
ïçÄÉá=éêç=_~ëáëäáåáÉ=O=Äáë=P=qêçéçëéÜ®êÉåé~ê~ãÉíÉê=éêç=pí~íáçå=ìåÇ=pÉëëáçå=ÖÉëÅÜ®íòí=ïìêÇÉåK=tÉÖÉå=kÉÄÉäë=
âçååíÉå=~ã=äÉíòíÉå=q~Ö=EpÉëëáçå=OQNF=ÇáÉ=^åëÅÜäìëëéìåâíÉ=áå=ÇÉå=qÉëëáåÉê=_ÉêÖÉå=EmçåÅáçåÉ=cÉÅÅáçåÉI=máòòç=Çá=
sçÖçêåç=ìåÇ=jçåíÉ=q~ã~êçF=åáÅÜí=ëí~íáçåáÉêí=ïÉêÇÉåK=^ìë=ÇáÉëÉã=dêìåÇ=ïìêÇÉå=~ìÅÜ=ÇáÉ=jÉëëìåÖÉå=~ìÑ=ÇÉå=
ÇêÉá=e~ìéíéìåâíÉå= E^ëÅçå~I=_á~ëÅ~=ìåÇ=pçåîáÅçF= å~ÅÜ=Å~K= O=píìåÇÉå=~ÄÖÉÄêçÅÜÉåK=aáÉë=ïáÉÇÉêìã=Ü~ííÉ= òìê=
cçäÖÉI=Ç~ëë=~ìÑ=ÇÉå=_~ëáëäáåáÉå=òïáëÅÜÉå=ÇáÉëÉå=e~ìéíéìåâíÉå=åáÅÜí=~ääÉ=^ãÄáÖìáíáÉë=ÖÉä∏ëí=ïÉêÇÉå=âçååíÉåK=^ìë=
ÇáÉëÉã=dêìåÇ=ïìêÇÉ=ÇáÉ=pÉëëáçå=OQN=åáÅÜí= áå=ÇáÉ=pÅÜäìëëä∏ëìåÖ=îçå=isVR=ÉáåÄÉòçÖÉåK=aÉí~áääáÉêíÉêÉ=^åÖ~ÄÉå=
òìê= a~íÉåÄÉêÉáåáÖìåÖ= ìåÇ= òì= mêçÄäÉãÉå= ÄÉá= ÇÉê= ^ãÄáÖìáíóJi∏ëìåÖ= â∏ååÉå= ÇÉã= Éêï®ÜåíÉå= q_= VRJPP=
ÉåíåçããÉå=ïÉêÇÉåK==

=

SKQ ^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVO^=EqÉáä=lëíF=
aáÉ=ëÉé~ê~íÉ=^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVO^=ElëíF=Ü~ííÉ=òìã=wáÉäI=ÇáÉ=isVRJmìåâíÉ=áã=o~ìã=pΩÇçëíëÅÜïÉáò=Eîçê=
~ääÉã= h~åíçå= dê~ìÄΩåÇÉåF= çéíáã~ä= ãáí= ÇÉê= ÄÉëíÉÜÉåÇÉå= i~åÇÉëíêá~åÖìä~íáçå= áå= ÇáÉëÉã= dÉÄáÉí= òì= îÉêÄáåÇÉåK=
^ìÅÜ= áå= ÇáÉëÉê= h~ãé~ÖåÉ= ïìêÇÉå= òìã= qÉáä= eçÅÜÖÉÄáêÖëéìåâíÉ= ãáí= dmp= îÉêãÉëëÉåK= táÉÇÉêìã= ïìêÇÉå= ÇáÉ=
jÉëëìåÖÉå= Ç~ÜÉê= í~ÖëΩÄÉê= ÇìêÅÜÖÉÑΩÜêíK= fåëÖÉë~ãí=ïìêÇÉå=NU= ^åëÅÜäìëëéìåâíÉ= ~å=NQ= isVRJmìåâíÉ= ~åÖÉJ
ëÅÜäçëëÉåK=a~=ÇáÉ=mìåâíÉ=ãÉÜêÜÉáíäáÅÜ=Ç~ë=dÉÄáÉí=ÇÉê=h~ãé~ÖåÉ=îçå=NVVO=EisVRJVOF=ÄÉíê~ÑÉåI=ïìêÇÉ=ëáÉ=isVRJ
VO^= ÖÉå~ååíI= çÄïçÜä= ëáÉ= áã= g~ÜêÉ= NVVP= ëí~ííÑ~åÇK= aáÉ= jÉëëìåÖÉå= ìåÇ= _ÉêÉÅÜåìåÖÉå= ÇáÉëÉê= ^åëÅÜäìëëJ
â~ãé~ÖåÉ=ëáåÇ=áã=q_=VRJPR=xtK=p~åíëÅÜá=ìåÇ=^K=táÖÉíI=NVVQz=ÇÉí~áääáÉêí=ÄÉëÅÜêáÉÄÉåK==



=

= =
=

pÉáíÉ=PT= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

SKQKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 14 Hauptpunkte 18 Anschlüsse  
Messtage: 30. 08. – 03. 09. 1993 242 – 246 5 Sessionen 
Messzeiten: ca. 7 - 8 Std. auf den HP, 

2½ – 4½ Std. auf den AP 
zwischen 06:00 und  
15:00 UT/GMT 

 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 6 L1&L2: 

5 Trimble 4000 SSE 
1 Trimble 4000 SSE 

 
von swisstopo 
von Grunder Ing. AG 

 

Antennentests: 27. – 29. 04. 1993 Thun 93-1  PHASECC.L93 
Lokale 
Meteodaten: 

Jede Stunde Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=SKQJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVO^=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áå=ÇÉê=^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVO^=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
51 1192.000 Altdorf UR X 
70 1235.500 Andeer GR X 
53 1195.300 Bonaduz GR X 
61 1214.000 Brigels GR X 
54 1197.300 Davos GR X 
41 1153.700 Glarus GL X 
86 1276.600 Maloja GR X 
24 1096.100 Montlingen SG X 
68 1232.200 Oberalp GR X 
55 1199.600 Ramosch GR X 
42 1155.500 Sargans SG X 
71 1239.800 Sta. Maria GR X 
69 1234.100 Zervreilasee GR X 
50 1186.800 Zimmerwald BE X 

700 1095.530 Gäbris Astron.Punkte AR  
701 1135.440.3 Kammegg SG  
702 1153.507ZP Scheye GL  
703 1154.509ZP Mageren GL/SG  
704 1157.202.3 Sulzfluh GR  
705 1172.225ZP Hundstock UR  
706 1175.626.3 Calanda GR/SG  
707 1179.518.3 Muttler GR  
708 1192.810ZP Scheerhorn UR  
709 1194.202.3 Vorab GR  
710 1197.109ZP Weissfluh GR  
711 1215.307ZP Rhäzünsergrat GR  
712 1217.706ZP Schwarzhorn (Flüela) GR  
713 1232.112ZP Six Madun UR/GR  
714 1233.707ZP Piz Tgietschen GR  
715 1235.713.3 Piz Curvèr GR  
716 1239.310ZP Piz d’Aint GR  
717 1296.303.3 Cima della Bondasca GR  

q~ÄK=SKQJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVO^=



=

= =
=

pÉáíÉ=PU= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

SKQKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVO^=

aáÉ= a~íÉå= ÇÉê= h~ãé~ÖåÉ= isVRJVO^=ïìêÇÉå= áã=aÉòK= NVVP= L= g~åK= NVVQ= ~ìëÖÉïÉêíÉíK= a~ÄÉá=ïìêÇÉå= ÇáÉ= fdpJ
_~ÜåÉå=ÇÉë=`ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=áå=bìêçéÉ=E`labF=~äë=éê®òáëÉ=béÜÉãÉêáÇÉå=ëçïáÉ=ÇáÉ=Ç~òìÖÉÜ∏êáÖÉå=
p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=îÉêïÉåÇÉíK==

Anzahl Satelliten: 15 PRN: 01, 02, 03, 07, 14, 
15, 17, 20, 21, 22, 23, 
24, 25, 28, 31 

S/A off 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(total 18 Satelliten) 

Standard Orbits: Bahnbögen von 14 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

LV92A.STD 
LV92A.RPR 

Software Version: Bernese GPS Software Versionen 3.4 IBM RS6000 RISC 

q~ÄK=SKQJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVO^=

aáÉ= _ÉçÄ~ÅÜíìåÖÉå= ïìêÇÉå= áå= cçêã= ÇÉê= iáåÉ~êâçãÄáå~íáçå= iP= ìåÇ= ãáí= ÖÉÑáñíÉå= iNLiOJ^ãÄáÖìáíáÉë= îÉê~êÄÉáíÉíI=
ïçÄÉá=píìÇáÉå=ãáí=ìåÇ=çÜåÉ=pÅÜ®íòÉå=îçå=qêçéçëéÜ®êÉåé~ê~ãÉíÉêå=EÉáåÉê=éêç=pí~íáçå=ìåÇ=pÉëëáçåF=ÇìêÅÜÖÉÑΩÜêí=
ïçêÇÉå=ëáåÇK=aÉí~áääáÉêíÉêÉ=^åÖ~ÄÉå=òìê=a~íÉåÄÉêÉáåáÖìåÖ=ìåÇ=òì=ÇÉå=oÉëìäí~íÉå=â∏ååÉå=ÇÉã=Éêï®ÜåíÉå=q_=VRJ
PR=ÉåíåçããÉå=ïÉêÇÉåK==

SKR ^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVQ^=E^ìëÖÉï®ÜäíÉ=^åëÅÜäΩëëÉF=
aáÉ=^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVQ^= îçã=NRK= J= OQK= ^ìÖK= NVVQ=Ü~ííÉ= òìã=wáÉäI= ÑÉÜäÉåÇÉ= ëçïáÉ= òïÉáÑÉäÜ~ÑíÉ=^åJ
ëÅÜäΩëëÉI=ÇáÉ=áã=sÉêÖäÉáÅÜ=ãáí=ÇÉê=aá~ÖåçëÉ~ìëÖäÉáÅÜìåÖ=~ìÑÖÉÑ~ääÉå=ï~êÉåI=å~ÅÜòìãÉëëÉåK=o®ìãäáÅÜ=ï~êÉå=ëáÉ=
ΩÄÉê=ÇáÉ=Ö~åòÉ=pÅÜïÉáò=îÉêíÉáäíK=aáÉ=jÉëëìåÖÉå=éêç=q~Ö=ìãÑ~ëëíÉå= àÉïÉáäë=O=isVRJmìåâíÉ=ëçïáÉ=P=^åëÅÜäìëëJ
éìåâíÉ=ìåÇ=ïìêÇÉå= îçêãáíí~Öë=ÇìêÅÜÖÉÑΩÜêíK= få= V=pÉëëáçåÉå=ïìêÇÉå=OT=^åëÅÜäìëëéìåâíÉ= ~å=NV=isVRJmìåâíÉ=
~åÖÉëÅÜäçëëÉåK=aÉê=^Ää~ìÑ=ìåÇ=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ÇáÉëÉê=^åëÅÜäìëëâ~ãé~ÖåÉ=ëáåÇ= áã=q_=VRJPS= xaK=dìíâåÉÅÜí=
ìåÇ=rK=táäÇI=NVVQz=ÄÉëÅÜêáÉÄÉåK==

SKRKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 19 Hauptpunkte 27 Anschlüsse  
Messtage: 15. – 24. 08. 1994 227 – 236 9 Sessionen 
Messzeiten: ca. 3 - 5 Std.  zwischen 06:30 und  

14:00 UT/GMT 
 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 5 L1&L2: 

5 Trimble 4000 SSE 
 
von swisstopo 

 

Antennentests: 27. - 29. 04. 1993 
14. - 16. 03. 1994 

Thun 93-1 
Thun 94-1  

PHASECC.L94 

Lokale 
Meteodaten: 

Jede Stunde Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=SKRJNW= ^åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVQ^=



=

= =
=

pÉáíÉ=PV= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áå=ÇÉê=^åëÅÜäìëëâ~ãé~ÖåÉ=isVRJVQ^=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
96 1312.600 Ascona TI X 
28 1113.100 Bachtel ZH X 
58 1208.400 Beatenberg BE X 
87 1278.200 Berninapass GR X 
84 1273.500 Biasca TI X 
47 1182.621 Col des Etroits VD X 

8 1054.400 Dettighofen TG X 
82 1267.300 Engstligenalp BE X 
32 1129.500 Knutwil LU X 
67 1225.200 La Tour-de-Trême FR X 
86 1276.600 Maloja GR X 
39 1149.200 Menzberg LU X 
24 1096.100 Montlingen SG X 
66 1224.100 Moudon VD X 
75 1246.041 Saanen BE X 
42 1155.500 Sargans SG X 
74 1243.700 Savigny VD X 
89 1284.700 St-Triphon VD X 
50 1186.800 Zimmerwald BE X 

850 1248.011.1 Aermighorn BE  
851 1228.708.1 Daube Süd BE  
852 1267.806.1 Altels BE  
853 1284.002.3 Dent d’Oche France  
854 1304.536.3 Dent du Midi VS  
855 1242.549.3 Thonon, chev. PP France  
856 1202.505.3 Suchet VD  
857 1203.508.S Cuarny S VD  
858 1203.820PC Champtauroz PC VD  
859 1246.432.3 Gandlauenen BE  
860 1225.602.3 Berra FR  
861 1204.610.3 Middes, chev. exc. FR  
862 1273.020.1 Cramosino TI  
863 1333.108.3 Monte Tamaro TI  
864 1313.201.1 Pizzo di Vogorno TI  
865 1134.112.3 Speer SG  
866 1093.336.3 Hörnli ZH  
867 1033.610.1 Salen TG  
868 1136.002.1 Frastanzersand FL  
869 1175.119.1 Ringelspitz GR/SG  
870 1156.601.3 Scesaplana GR  
871 1296.303.3 Cima della Bondasca GR  
872 1277.608.1 Piz Bernina GR  
873 1257.808.3 Piz Languard GR  
874 1110.031.1 Homberg bei Reinach AG  
875 1149.320.3 Matthöhe LU  
876 1149.809.3 Recketschwand LU  

q~ÄK=SKRJOW= iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVQ^=



=

= =
=

pÉáíÉ=QM= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

SKRKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVQ^=

aáÉ=a~íÉå=ÇÉê=h~ãé~ÖåÉ=isVRJVQ^=ïìêÇÉå=áã=cêΩÜäáåÖ=NVVR=~ìëÖÉïÉêíÉíK=aáÉ=^ìëïÉêíìåÖ=ïìêÇÉ=ãáí=ÇÉå=fdpJ
_~ÜåÉå=ÇÉë=`ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=áå=bìêçéÉ=E`labF=~äë=éê®òáëÉ=béÜÉãÉêáÇÉå=ëçïáÉ=ÇÉå=Ç~òìÖÉÜ∏êáÖÉå=
p~íÉääáíÉåìÜêJm~ê~ãÉíÉêå= ÇìêÅÜÖÉÑΩÜêíK= aáÉ=_ÉçÄ~ÅÜíìåÖÉå=ïìêÇÉå= áå= cçêã=ÇÉê= iáåÉ~êâçãÄáå~íáçå= iP= ìåÇ=ãáí=
ÖÉÑáñíÉå= iNLiOJ^ãÄáÖìáíáÉë= îÉê~êÄÉáíÉíK= tÉáíÉêÉ= ^åÖ~ÄÉå= òìê= a~íÉåÄÉêÉáåáÖìåÖ= ìåÇ= òì= ÇÉå= oÉëìäí~íÉå= â∏ååÉå=
ÇÉã=Éêï®ÜåíÉå=q_=VRJPS=ÉåíåçããÉå=ïÉêÇÉåK==

Anzahl Satelliten: 13 PRN: 01, 02, 06, 14, 15, 
17, 20, 21, 22, 23, 25, 
28, 31 (sehr variabel) 

S/A off 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(25 SV vorhanden) 

Standard Orbits: Bahnbögen von 13 Std. 
 

6 oskulierende Elemente
2 Strahlungsdruckparam.

CD1D2736.STD 

Software Version: Bernese GPS Software Versionen 3.5 IBM RS6000 RISC 

q~ÄK=SKRJPW= p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVQ^=



=

= =
=

pÉáíÉ=QN= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

T k~ÅÜâ~ãé~ÖåÉ=ìåÇ=ÉêëíÉ=sÉêÇáÅÜíìåÖëâ~ãé~ÖåÉå=îçå=isVR=

TKN isVRJVQ=lÄÉê~êíÜ=EwÉåíê~äëÅÜïÉáòF=
táÉ=áå=h~éáíÉä=RKQ=~åä®ëëäáÅÜ=ÇÉê=_ÉëÅÜêÉáÄìåÖ=ÇÉê=h~ãé~ÖåÉ=isVRJVO=Éêï®Üåí=Ö~Ä=Éë=áã=g~Üê=NVVO=mêçÄäÉãÉ=
ãáí=ÇÉê=cêÉèìÉåò=iO=~ìÑ=ÇÉê=pí~íáçå=lÄÉê~êíÜK=aáÉ=rêë~ÅÜÉå=âçååíÉå=åáÉ=ÖÉâä®êí=ïÉêÇÉåK=fã=g~ÜêÉ=NVVQ=ï~ê=ÇáÉ=
pí~íáçå=çÑÑÉåëáÅÜíäáÅÜ=~ÄÉê=ïáÉÇÉê=ãáí=ÄÉáÇÉå=cêÉèìÉåòÉå=ÄÉëíáããÄ~êK=fã=^åëÅÜäìëë=~å=ÉáåÉ=dmpJh~ãé~ÖåÉ=ÑΩê=
ÇÉå= i∏íëÅÜÄÉêÖJ_~ëáëíìååÉä= EîÖäK=h~éK= UKRF=ïìêÇÉ=Ç~ÜÉê= áã=j®êò=NVVQ=ÉáåÉ= ëéÉòáÉääÉ=h~ãé~ÖåÉ= áå=ÇÉê= fååÉêJ
ëÅÜïÉáò=ÇìêÅÜÖÉÑΩÜêíK=aáÉ=jÉëëìåÖÉå=áå=òïÉá=k~ÅÜíëÉëëáçåÉå=ìãÑ~ëëíÉå=àÉïÉáäë=ÇáÉ=pí~íáçå=lÄÉê~êíÜ=ëçïáÉ=ÇáÉ=
wÉåíê~äëÅÜïÉáòÉê= isVRJmìåâíÉ= ^äéå~ÅÜI= ^äíÇçêÑI= báåëáÉÇÉäåI=jÉåòÄÉêÖ= ìåÇ= páåëK= a~ãáí= âçååíÉå= ÇáÉ= Q= isVRJ
qÉáäâ~ãé~ÖåÉå= åçÅÜã~äë= ìå~ÄÜ®åÖáÖ= áã= wÉåíêìã= îÉêâåΩéÑí= ïÉêÇÉåK= wìë®íòäáÅÜ= ïìêÇÉå= Q= ^åëÅÜäìëëéìåâíÉ=
ÄÉçÄ~ÅÜíÉíK=aÉê=^Ää~ìÑ=ìåÇ=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ÇáÉëÉê=^åëÅÜäìëëâ~ãé~ÖåÉ=ëáåÇ=áã=q_=VRJPT= xtK=p~åíëÅÜá=ìåÇ=
qÜK=páÖåÉêI=NVVRz=ÄÉëÅÜêáÉÄÉåK=

TKNKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 7 Hauptpunkte 4 Anschlüsse  
Messtage: 28. – 30. 03. 1994 087 – 088 2 Sessionen 
Messzeiten: ca. 9 Std.  zwischen 19:00 und  

05:00 UT/GMT 
 

Messintervall: 15 Sekunden (Zimm 30 Sekunden)  
Minimale Elevation: 15 Grad   
GPS-Empfänger: 7 L1&L2: 

5 Trimble 4000SSE 
2 Trimble 4000SSE 

 
von swisstopo 
von Grunder Ing. AG 

 

Antennentests: 27. - 29. 04. 1993 
14. - 16. 03. 1994 

Thun 93-1 
Thun 94-1  

PHASECC.L94 

Lokale 
Meteodaten: 

Am Anfang und am 
Schluss der Session 
sowie bei Kontrollen 

Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=TKNJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVQ=lÄÉê~êíÜ=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áå=ÇÉê=h~ãé~ÖåÉ=isVRJVQ=lÄÉê~êíÜ=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
46 1170.500 Alpnach NW X 
51 1192.000 Altdorf UR X 
34 1132.500 Einsiedeln SZ X 
39 1149.200 Menzberg LU X 
40 1151.500 Oberarth SZ  
33 1130.800 Sins AG X 
50 1186.800 Zimmerwald BE X 

500 1151.318.3 Rigi SZ X 
800 1130.731.3 Schwerzlen LU  
801 1151.530 (Anschl. LFP2) SZ  
802 1151.624 (Anschl. LFP2) SZ  

q~ÄK=TKNJOW==iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVQ=lÄÉê~êíÜ=



=

= =
=

pÉáíÉ=QO= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

TKNKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVQ=lÄÉê~êíÜ=

aáÉ=a~íÉå=ÇÉê=h~ãé~ÖåÉ=isVRJVQ=lÄÉê~êíÜ=ïìêÇÉå=áã=j~á=NVVQ=~ìëÖÉïÉêíÉíK=aáÉ=^ìëïÉêíìåÖ=ïìêÇÉ=ãáí=ÇÉå=
fdpJ_~ÜåÉå= ÇÉë=`ÉåíÉê= Ñçê=lêÄáí= aÉíÉêãáå~íáçå= áå= bìêçéÉ= E`labF= ~äë= éê®òáëÉ= béÜÉãÉêáÇÉå= ëçïáÉ= ÇÉå= Ç~òìJ
ÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉêå=ÇìêÅÜÖÉÑΩÜêíK==

aáÉ= _ÉçÄ~ÅÜíìåÖÉå= ïìêÇÉå= áå= cçêã= ÇÉê= iáåÉ~êâçãÄáå~íáçå= iP= ìåÇ= ãáí= ÖÉÑáñíÉå= iNLiOJ^ãÄáÖìáíáÉë= îÉê~êÄÉáíÉíK=
tÉáíÉêÉ=^åÖ~ÄÉå=òìê=a~íÉåÄÉêÉáåáÖìåÖ=ìåÇ=òì=ÇÉå=oÉëìäí~íÉå=â∏ååÉå=ÇÉã=Éêï®ÜåíÉå=q_=VRJPT=ÉåíåçããÉå=
ïÉêÇÉåK==

Anzahl Satelliten: 20 PRN:  01 - 04, 06, 07,  
13 - 15, 17 - 19, 21 - 25, 
28, 29, 31 

S/A on 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(26 SV vorhanden) 

Standard Orbits: Bahnbögen von 15 Std. 
 

6 oskulierende Elemente
2 Strahlungsdruckparam.

CODE8788.STD 
 

Software Version: Bernese GPS Software Versionen 3.5 IBM RS6000 RISC 

q~ÄK=TKNJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVQ=lÄÉê~êíÜ=

=

TKO isVRJVQs=E_~ÜåOMMMW=j~ííëíÉííÉå=Ó=oçíÜêáëíX=kÉìéìåâí=båÖÉäÄÉêÖF=
cΩê= ÇáÉ= sÉêãÉëëìåÖ= ÇÉê= kÉìÄ~ìëíêÉÅâÉ= ÇÉê= _~Üå= OMMM= j~ííëíÉííÉå= Ó= oçíÜêáëí= ïìêÇÉ= Éáå= ÖÉå~ìÉë= dêìåÇJ
ä~ÖÉååÉíò=ÄÉå∏íáÖíK=fååÉêÜ~äÄ=ÇÉë=mêçàÉâíáÉêìåÖëéÉêáãÉíÉêë=ïìêÇÉ=ÖäÉáÅÜòÉáíáÖ=ÇáÉ=sÉêÇáÅÜíìåÖ=ÇÉë=dmpJi~åÇÉëJ
åÉíòÉë=isVR=êÉ~äáëáÉêíK=aìêÅÜ=ÇÉå=báåÄÉòìÖ=ÇÉê=â~åíçå~äÉå=sÉêãÉëëìåÖë®ãíÉê=ÇÉê=h~åíçåÉ=_ÉêåI=pçäçíÜìêå=ìåÇ=
^~êÖ~ì=ÄÉá=ÇÉê=t~Üä=ÇÉê=pí~åÇçêíÉ=ÇÉê=sÉêÇáÅÜíìåÖëéìåâíÉ=ïìêÇÉå=ÇáÉ=_ÉÇΩêÑåáëëÉ=ÇÉê=^ãíäáÅÜÉå=sÉêãÉëëìåÖ=
ÄÉêΩÅâëáÅÜíáÖíK=aáÉ=jÉëëìåÖÉå=ïìêÇÉå=òìÇÉã=~ìë=äçÖáëíáëÅÜÉå=dêΩåÇÉå=ãáí=ÇÉê=_ÉëíáããìåÖ=ÇÉë=åÉìÉå=isVRJ
mìåâíÉë=båÖÉäÄÉêÖ=âçãÄáåáÉêíK=aáÉëÉê=ïìêÇÉ=~äë=bêë~íò=ÇÉë=ÇìêÅÜ=_~ì~êÄÉáíÉå=òÉêëí∏êíÉå=mìåâíÉë=~ìÑ=ÇÉã=qáíäáë=
ÉêëíÉääíK=

aáÉ= jÉëëìåÖÉå= ïìêÇÉå= ÇÉå= ^ìÑÖ~ÄÉå= ìåÇ= wáÉäëÉíòìåÖÉå= ÉåíëéêÉÅÜÉåÇ= áå= òïÉá= qÉáäåÉíòÉ= òì= àÉ= òïÉá= k~ÅÜíJ
ëÉëëáçåÉå= ìåíÉêíÉáäíK= aÉê= ^Ää~ìÑ= ìåÇ= ÇáÉ= _ÉêÉÅÜåìåÖÉå= ÇáÉëÉê= h~ãé~ÖåÉ= ëáåÇ= áã= q_= VRJNQ= xqÜK= páÖåÉêI=
tK=p~åíëÅÜá=ìåÇ=^K=táÖÉíI=NVVRz=ëçïáÉ=áå=ÉáåÉã=~ìëÑΩÜêäáÅÜÉå=áåíÉêåÉå=_ÉêáÅÜí=áã=aÉí~áä=ÄÉëÅÜêáÉÄÉåK=

TKOKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 16 Hauptpunkte 5 Verdichtungspunkte  
Messtage: 12. – 16. 09. 1994 255 – 258 4 Sessionen 
Messzeiten: ca. 14 Std.  zwischen 16:00 und  

06:00 UT/GMT 
 

Messintervall: 15 Sekunden (Zimm 30 Sekunden)  
Minimale Elevation: 15 Grad   
GPS-Empfänger: 11 L1&L2: 

5 Trimble 4000SSE 
3 Trimble 4000SSE 
2 Trimble 4000SSE 
1 Trimble 4000SSE 

 
von swisstopo 
von Grunder Ing. AG 
von GRD 
von Firma Elektron AG 

 

Antennentests: 27. - 29. 04. 1993 
14. - 16. 03. 1994 

Thun 93-1 
Thun 94-1  

PHASECC.94V 

Lokale 
Meteodaten: 

Am Anfang und am 
Schluss der Session 
sowie bei Kontrollen 

Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=TKOJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=isVRJVQs=j~ííëíÉííÉåJoçíÜêáëí=L=båÖÉäÄÉêÖ=



=

= =
=

pÉáíÉ=QP= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=áå=ÇÉê=h~ãé~ÖåÉ=isVRJVQs=ÄÉçÄ~ÅÜíÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
46 1170.500 Alpnach NW X 
51 1192.000 Altdorf UR X 
59 1209.500 Brienz BE X 
77 1250.700 Grimsel VS X 
32 1129.500 Knutwil AG X 
31 1128.400 Langenthal BE X 
21 1090.000 Lenzburg AG X 
38 1147.800 Lueg BE X 
68 1232.200 Oberalp UR X 
26 1107.300 Riedholz SO X 
37 1146.300 Seedorf BE X 
10 1068.400 Sissacherfluh BL X 
19 1087.869 Vogelberg SO X 
20 1088.800 Wartburg SO X 
50 1186.800 Zimmerwald BE X 

890 1088.468 Belchenfluh BL/SO X 
891 1089.300 Erlinsbach AG  
892 1109.332 Wiliberg AG  
893 1127.700 Aeschi SO  
894 1147.300 Hindelbank BE  
895 1191.300 Engelberg OW  

q~ÄK=TKOJOW==iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=isVRJVQs=j~ííëíÉííÉåJoçíÜêáëí=L=båÖÉäÄÉêÖ=

TKOKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=ÇÉë=qÉáäåÉíòÉë=isVRJVQs=

aáÉ=a~íÉå=ÇÉê=h~ãé~ÖåÉ=isVRJVQs=j~ííëíÉííÉåJoçíÜêáëí= L=båÖÉäÄÉêÖ=ïìêÇÉå= áã=kçîKLaÉòK=NVVQ=~ìëÖÉïÉêíÉíK=
aáÉëÉ=^ìëïÉêíìåÖ=ïìêÇÉ=ãáí=ÇÉå=fdpJ_~ÜåÉå=ÇÉë=`ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=áå=bìêçéÉ=E`labF=~äë=éê®òáëÉ=
béÜÉãÉêáÇÉå=ëçïáÉ=ÇÉå=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉêå=ÇìêÅÜÖÉÑΩÜêíK==

aáÉ= _ÉçÄ~ÅÜíìåÖÉå= ïìêÇÉå= áå= cçêã= ÇÉê= iáåÉ~êâçãÄáå~íáçå= iP= ìåÇ= ãáí= ÖÉÑáñíÉå= iNLiOJ^ãÄáÖìáíáÉë= îÉê~êÄÉáíÉíK=
tÉáíÉêÉ=^åÖ~ÄÉå=òìê=a~íÉåÄÉêÉáåáÖìåÖ=ìåÇ=òì=ÇÉå=oÉëìäí~íÉå=â∏ååÉå=ÇÉã=Éêï®ÜåíÉå=q_=VRJNQ=ÉåíåçããÉå=
ïÉêÇÉåK==

Anzahl Satelliten: 24 PRN:  01, 02, 04 - 07, 
09, 12, 14 - 29 

S/A on 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(25 SV vorhanden) 

Standard Orbits: Bahnbögen von 21 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

CD1D5559.STD 
CD1D5559.RPR 

Software Version: Bernese GPS Software Versionen 3.5 IBM RS6000 RISC 

q~ÄK=TKOJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=isVRJVQs=j~ííëíÉííÉåJoçíÜêáëí=L=båÖÉäÄÉêÖ=

=



=

= =
=

pÉáíÉ=QQ= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

U wìë®íòäáÅÜ=îÉêïÉåÇÉíÉ=h~ãé~ÖåÉå=ÑΩê=^åëÅÜäìëëJ=ìåÇ=
sÉêÇáÅÜíìåÖëéìåâíÉ=îçå=isVR=

UKN pÅÜ~ÑÑÜ~ìëÉå=NVUU=
aáÉ= ®äíÉëíÉå= dmpJjÉëëìåÖÉåI= ïÉäÅÜÉ= áå= ÇÉê= isVRJbêëí~ìëïÉêíìåÖ= ÄÉêΩÅâëáÅÜíáÖí= ïçêÇÉå= ëáåÇI= ï~êÉå= òïÉá=
mìåâíÉ= áã= icmNJkÉíò= ÇÉë= h~åíçåë= pÅÜ~ÑÑÜ~ìëÉåI= ïÉäÅÜÉ= áã= gìåá= NVUU= ÖÉãÉëëÉå= ïçêÇÉå= ï~êÉåK= aáÉëÉ=
jÉëëìåÖÉå=ìåÇ=ÇÉêÉå=_ÉêÉÅÜåìåÖÉå=ëáåÇ=áã=léÉê~íëÄ~åÇ=?kÉìÉë=icmN=kÉíò=áã=h~åíçå=pÅÜ~ÑÑÜ~ìëÉåI=NVUUJ
NVVM?=xtK=p~åíëÅÜáI=NVVOz=~ìëÑΩÜêäáÅÜ=ÄÉëÅÜêáÉÄÉåK=

UKNKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 1 Hauptpunkt 1 Anschlusspunkt  
Messtage: 21. 6. 1988 173 1 Session (2 Files) 
Messzeiten: ca. 4 Std.  zwischen 08:40 und  

13:40 UT/GMT 
 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 2 L1: 

2 Trimble 4000S 
 
von swisstopo 

 

Antennentests: 10. – 12. 10. 1988 Thun 88-4 PHASECC.N88: 
3 Offsets pro Antenne 

Lokale 
Meteodaten: 

Alle 30 Minuten  Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=UKNJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=pÅÜ~ÑÑÜ~ìëÉå=NVUU=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=îçå=ÇÉê=h~ãé~ÖåÉ=pÅÜ~ÑÑÜ~ìëÉå=NVUU=áå=isVR=îÉêïÉåÇÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 

2 1031.366 Siblingen SH X 

940 1031.619 Beringer Randen SH  

q~ÄK=UKNJOW==iáëíÉ=ÇÉê=isVRJpí~íáçåÉå=áã=qÉáä=pÅÜ~ÑÑÜ~ìëÉå=NVUU=

UKNKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=îçå=pÅÜ~ÑÑÜ~ìëÉå=NVUU=

aáÉ= ^ìëïÉêíìåÖ= ÇÉê= h~ãé~ÖåÉ= pÅÜ~ÑÑÜ~ìëÉå= NVUU=ïìêÇÉ= ìêëéêΩåÖäáÅÜ=ãáí= ÇÉê= Ç~ã~äáÖÉå= qêáãÄäÉ= pí~åÇ~êÇJ
ëçÑíï~êÉ= qofjsb`= ÇìêÅÜÖÉÑΩÜêíK= aáÉ= ÑΩê= isVR=ΩÄÉêåçããÉåÉ=_~ëáëäáåáÉ=ïìêÇÉ= áã=lâíK= NVVR=ãáí= ÇÉê=_ÉêåÉëÉ=
dmp=pçÑíï~êÉ=sÉêëáçå=PKR=~ìÑ=ÇÉã=f_j=opSMMM=ofp`=`çãéìíÉê=å~ÅÜîÉê~êÄÉáíÉíK=cΩê=ÇáÉ=^ìëïÉêíìåÖ=ëí~åÇÉå=
âÉáåÉ= éê®òáëÉå= béÜÉãÉêáÇÉå= òìê= sÉêÑΩÖìåÖI= ëáÉ= ïìêÇÉ= ãáí= ÇÉå= ëçÖK= _êç~ÇÅ~ëíJ_~ÜåÉå= ÇìêÅÜÖÉÑΩÜêíK= aáÉ=
jÉëëìåÖÉå= ä~ÖÉå= åìê= ~ìÑ= ÇÉê= cêÉèìÉåò= iN= îçê= E_~ëáëäáåáÉåä®åÖÉ= SKOOT= âãFK= aáÉ= ÉåíëéêÉÅÜÉåÇÉå= ^ãÄáÖìáíáÉë=
âçååíÉå=~ÄÉê=~ääÉ=ÖÉÑáñí=ïÉêÇÉåK==

Anzahl Satelliten: 7 PRN:  03, 06, 08, 09, 11, 12 S/A off 
Satellitenbahnen: Broadcast ab Satellit (7 SV vorhanden) 
Standard Orbits: Bahnbögen von 23 Std. 6 oskulierende Elemente 

2 Strahlungsdruckparam. 
BR1D7373.STD 

Software Version: Bernese GPS Software Versionen 3.5 IBM RS6000 RISC 

q~ÄK=UKNJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=pÅÜ~ÑÑÜ~ìëÉå=NVUU=



=

= =
=

pÉáíÉ=QR= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

UKO bíòÉä=NVUV=
a~ë=ÖÉçÇ®íáëÅÜÉ=kÉíò=ÑΩê=ÇáÉ=§ÄÉêï~ÅÜìåÖ=ÇÉê=pí~ìã~ìÉê=?få=ÇÉå=pÅÜä~ÖÉå?=EpáÜäëÉÉF=ÇÉê=bíòÉäïÉêâÉ=^d=ïìêÇÉ=
NVUULUV=ãáí=òìë®íòäáÅÜÉå=dmpJpí~íáçåÉå=ÉêïÉáíÉêí=xîÖäK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=?dÉçÇ®íáëÅÜÉë=jÉëëâçåòÉéí=NVUV?I=
pÅÜåÉáÇÉê= ìåÇ= táÖÉíI= NVVOzK= ^åä®ëëäáÅÜ= ÇÉë= ^ìÑÄ~ìë= ÇÉë= isVRJkÉíòÉë= ïìêÇÉ= ÄÉëÅÜäçëëÉåI= ÇáÉ= pí~íáçå= dKO=
ÇáÉëÉë=kÉíòÉë=~äë=isVRJe~ìéíéìåâí=ENNPOKRMMF=òì=ΩÄÉêåÉÜãÉåK==

fã=o~ÜãÉå=ÇÉê=aÉÑçêã~íáçåëãÉëëìåÖÉå=NVUV=ïìêÇÉ=ÇáÉëÉë=dmpJkÉíò=òìã=ÉêëíÉå=j~ä=ÖÉãÉëëÉåK=däÉáÅÜòÉáíáÖ=
ïìêÇÉ=ÇÉê=qm=OK=lêÇåìåÖ=?pí∏ÅâÉêäá?=~äë=^åëÅÜäìëëéìåâí=~å=ÇáÉ=i~åÇÉëíêá~åÖìä~íáçå=ëçïáÉ=ÉáåÉ=íÉãéçê®êÉ=pí~íáçå=
áå=oçíÜÉåíìêã=ÑΩê=ÇÉå=^åëÅÜäìëë=~å=ÇáÉ=ÇçêíáÖÉ=cáñéìåâíÖêìééÉ=ÇÉë=i~åÇÉëåáîÉääÉãÉåíë=Ebks=pw=_äK=NSI=lêÇK=kêK=
VNI=VOF=ÄÉçÄ~ÅÜíÉíK=aáÉ=jÉëëìåÖÉå=ìåÇ=ÇÉêÉå=_ÉêÉÅÜåìåÖÉå=ëáåÇ= áã=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=ufu=ÇÉê=pí~ìã~ìÉê=
?få=ÇÉå=pÅÜä~ÖÉå?=xbÖÖÉåÄÉêÖ=ìåÇ=pÅÜåÉáÇÉêI=NVVMz=ÇçâìãÉåíáÉêíK=

UKOKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 1 Hauptpunkt 
5 Anschlüsse 

(davon 3 Referenzpunkte 
im Deformationsnetz) 

 

Messtage: 5. – 7. 09. 1989 249 - 250 2 Sessionen 
Messzeiten: ca. 4 Std.  zwischen 08:40 und  

13:40 UT/GMT 
 

Messintervall: 15 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 4 L1&L2 / 2 L1: 

4 Trimble 4000SLD 
2 Trimble 4000SL 

 
von swisstopo 
von BEV Wien 

 

Antennentests: 12. – 15. 09. 1989 Thun 89-3 PHASECC.E89 
Lokale 
Meteodaten: 

Alle 30 Minuten Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=UKOJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=bíòÉä=NVUV=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=îçå=ÇÉê=h~ãé~ÖåÉ=bíòÉä=NVUV=áå=isVR=îÉêïÉåÇÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
34 1132.500 Einsiedeln SZ X 

931 1132.G1 Staumauernetz SZ  
932 1132.G4 Staumauernetz SZ  
933 1132.PF4 Staumauernetz SZ  
934 1132.720.3 Stöckerli SZ  
935 1152.111.3 Anschluss LFP2 SZ  

q~ÄK=UKOJOW==iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=bíòÉä=NVUV=



=

= =
=

pÉáíÉ=QS= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

UKOKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=îçå=bíòÉä=NVUV=

cΩê=^ìëïÉêíìåÖ=ÇÉê=jÉëëìåÖÉå=bíòÉä=NVUV=ëí~åÇÉå=âÉáåÉ=éê®òáëÉå=béÜÉãÉêáÇÉå=òìê=sÉêÑΩÖìåÖX=ëáÉ=ïìêÇÉ=ãáí=
ÇÉå= _êç~ÇÅ~ëíJ_~ÜåÉå= ÇìêÅÜÖÉÑΩÜêíK= ^äë= _ÉçÄ~ÅÜíìåÖÉå= ä~ÖÉå= ëçïçÜä= iNCiOJjÉëëìåÖÉå= ~äë= ~ìÅÜ= êÉáåÉ= iNJ
jÉëëìåÖÉå=îçêK=^ìë=ÇÉå=wïÉáÑêÉèìÉåòÉåJjÉëëìåÖÉå=ïìêÇÉå=ëÉëëáçåëïÉáëÉ=Éáå=fçåçëéÜ®êÉåãçÇÉää=EbáåëÅÜáÅÜíJ
jçÇÉääX= cáäÉ= bqwbiUVKflkF= ÄÉêÉÅÜåÉíI= ãáí= ïÉäÅÜÉã= ÇáÉ= báåÑêÉèìÉåòãÉëëìåÖÉå= ~ìÑ= ÇÉå= ΩÄêáÖÉå= pí~íáçåÉå=
âçêêáÖáÉêí=ïÉêÇÉå=âçååíÉåK=^ääÉ=^ãÄáÖìáíáÉë=âçååíÉå=ÖÉÑáñí=ïÉêÇÉåK=

=

Anzahl Satelliten: 6 PRN: 03, 06, 09, 11, 12, 13 S/A off 
URA: 2.0 m – 16.0 m 

Satellitenbahnen: Broadcast ab Satellit  
Standard Orbits: Bahnbögen von 7 Std. 6 oskulierende Elemente 

2 Strahlungsdruckparam. 
ETZEL89.STD 
ETZEL89.RPR 

Software Version: Bernese GPS Software Versionen 3.1 Computer: PRIME 

q~ÄK=UKOJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=bíòÉä=NVUV=

=

UKP dÉåÑ=NVVP=
aÉê=h~åíçå=dÉåÑ=EpÉêîáÅÉ=Çì=Å~Ç~ëíêÉ=Çì=Å~åíçå=ÇÉ=dÉå≠îÉF=Ü~í=NVVP=áå=wìë~ããÉå~êÄÉáí=ãáí=ÇÉê=bmc=i~ìë~ååÉ=
Ea¨é~êíÉãÉåí=ÇÉ=d¨åáÉ=êìê~äI=d¨çÇ¨ëáÉ=Éí=jÉåëìê~íáçåF=Éáå=dmpJkÉíò=ãáí=UM=mìåâíÉå=áã=páååÉ=ÉáåÉê=sÉêÇáÅÜíìåÖ=
îçå=isVR=ÖÉãÉëëÉåK=aáÉ=jÉëëìåÖÉå=ïìêÇÉå=îçã=OMKJOUK=g~åì~ê=NVVP= áã=?ê~éáÇ=ëí~íáÅ?=jçÇìë=ÇìêÅÜÖÉÑΩÜêíK=
cΩê=ÇáÉ=^åëÅÜäΩëëÉ=~å=isVR=ïìêÇÉ=~ìÅÜ=Éáå=ëçÖK=o~ÜãÉååÉíò=ãáí=ÇêÉá=isVRJe~ìéíéìåâíÉå= E_çëëóI=bëëÉêíáåÉI=
máíçåF=ìåÇ=S=sÉêÇáÅÜíìåÖëéìåâíÉå=áã=ëí~íáëÅÜÉå=jÉëëãçÇìë=ÖÉãÉëëÉåK=aáÉ=jÉëëìåÖÉå=ìåÇ=^ìëïÉêíìåÖÉå=ãáí=
ÇÉê=iÉáÅ~=pçÑíï~êÉ=phf=ïìêÇÉå= áã=o~ÜãÉå=ÉáåÉê=aáéäçã~êÄÉáí= ~å=ÇÉê=bmci= EeÉêê=j~êíáå=pí~ÜäF=ÄÉ~êÄÉáíÉí=ìåÇ=
ÇçâìãÉåíáÉêíK= a~ë= ëí~íáëÅÜ= ÖÉãÉëëÉåÉ= o~ÜãÉååÉíò= ïìêÇÉ= ~ã= _ìåÇÉë~ãí= ÑΩê= i~åÇÉëíçéçÖê~éÜáÉ= ãáí= ÇÉê=
_ÉêåÉê= dmp= pçÑíï~êÉ= ~ìëÖÉïÉêíÉíK= aáÉëÉ= _ÉêÉÅÜåìåÖÉå= ïìêÇÉå= áã= _ÉêáÅÜí= ?o¨ëÉ~ì= dmp= Çì= `~åíçå= ÇÉ=
dÉå≠îÉ?=xqÜK=páÖåÉêI=NVVPz=ÄÉëÅÜêáÉÄÉåK=

UKPKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 3 Hauptpunkte 6 Verdichtungspunkte  
Messtage: 26. - 28. 01. 1993 026 - 028 3 Sessionen 
Messzeiten: ca. 5 Std.  zwischen 07:30 und  

13:30 UT/GMT 
 

Messintervall: 10 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 8 L1&L2 

5 Leica SR299 
3 Leica SR299 

 
von ETH Zürich 
von EPF Lausanne 

 

Antennentests: Keine  PHASECC. 
(Standard-Werte) 

Lokale 
Meteodaten: 

Keine   

q~ÄK=UKPJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=dÉåÑ=NVVP=



=

= =
=

pÉáíÉ=QT= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=îçå=ÇÉê=h~ãé~ÖåÉ=dÉåÑ=NVVP=áå=isVR=îÉêïÉåÇÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Verknüpfungspunkt 
88 1281.000 Bossy GE X 
72 1241.800 Essertines VD X 
94 1301.100 Piton (Salève) France X 

950 1300.852 Bardonnex GE  
951 1281.526 Bellebouche GE  
952 1300.513 Choully GE  
953 1300.447 Passeiry GE  
954 1301.034 Anschluss LFP2 GE  
955 1301.803 Voirons France  

q~ÄK=UKPJOW==iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=dÉåÑ=NVVP=

UKPKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=îçå=dÉåÑ=NVVP=

aáÉ=^ìëïÉêíìåÖ=ÇÉê=h~ãé~ÖåÉ=dÉåÑ=NVVP=ïìêÇÉ=~å=ÇÉê=bmci=ãáí=ÇÉê=phfJpçÑíï~êÉ=îçå=iÉáÅ~=ÇìêÅÜÖÉÑΩÜêíK=a~ë=
Ç~òìÖÉÜ∏êáÖÉ=o~ÜãÉååÉíòI=ïÉäÅÜÉë=ëÅÜäáÉëëäáÅÜ=áå=isVR=áåíÉÖêáÉêí=ïçêÇÉå=áëíI=ïìêÇÉ=îçå=ëïáëëíçéç=áã=^éêáä=NVVP=
ëÉé~ê~í=å~ÅÜîÉê~êÄÉáíÉíK=a~òì=ïìêÇÉå=ÇáÉ=fdpJ_~ÜåÉå=ÇÉë=`ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=áå=bìêçéÉ=E`labF=~äë=
éê®òáëÉ=béÜÉãÉêáÇÉå=ëçïáÉ=ÇáÉ=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉê=îÉêïÉåÇÉíK=aáÉ=_ÉçÄ~ÅÜíìåÖÉå=ïìêÇÉå=
áå= cçêã= ÇÉê= iáåÉ~êâçãÄáå~íáçå= iP= ìåÇ=ãáí= ÖÉÑáñíÉå= iNLiOJ^ãÄáÖìáíáÉë= îÉê~êÄÉáíÉíK=tÉáíÉêÉ= ^åÖ~ÄÉå= òìê= a~íÉåJ
ÄÉêÉáåáÖìåÖ=ìåÇ=òì=ÇÉå=oÉëìäí~íÉå=â∏ååÉå=ÇÉã=Éêï®ÜåíÉå=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=ÉåíåçããÉå=ïÉêÇÉåK=

Anzahl Satelliten: 12 PRN: 02, 13 - 16, 18, 
19, 24 - 27, 29 

S/A off 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(total 21 Satelliten) 

Standard Orbits: Bahnbögen von 8 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

CODE2628.STD 

Software Version: Bernese GPS Software Versionen 3.4 IBM RS6000 RISC 

q~ÄK=UKPJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=dÉåÑ=NVVP=

=

UKQ qìêíã~åå=NVVP=
fã= qÉëíåÉíò= qìêíã~åå= ïìêÇÉå= îçå= NVUR= Äáë= NVVP= NQ= dmpJjÉëëâ~ãé~ÖåÉå= ãáí= ìåíÉêëÅÜáÉÇäáÅÜëíÉå= dmpJ
bãéÑ®åÖÉêå=ÇìêÅÜÖÉÑΩÜêíK=aáÉëÉ=jÉëëìåÖÉå=ëçïáÉ=ÇÉêÉå=^ìëïÉêíìåÖÉå=ïìêÇÉå= áã=_~åÇ=RN=ÇÉê=dÉçÇ®íáëÅÜJ
ÖÉçéÜóëáâ~äáëÅÜÉå= ^êÄÉáíÉå= áå= ÇÉê= pÅÜïÉáò= xcK= gÉ~åêáÅÜ~êÇ= EbÇKFW= aêÉáÇáãÉåëáçå~äÉë= qÉëíåÉíò= qìêíã~åå= NVURJ
NVVPI=qÉáä=ff=EdmpJkÉíòFI=NVVRz=~ìëÑΩÜêäáÅÜ=ÇçâìãÉåíáÉêí=ìåÇ=ÄÉëÅÜêáÉÄÉåK=

sçã= qÉëíåÉíò= qìêíã~åå= ïìêÇÉå= ~ìÅÜ= òïÉá= pí~íáçåÉå= áã= isVRJkÉíò= áåíÉÖêáÉêíW= NOUUKMMM= EgÉáòáåÉåF= ìåÇ=
NOUTKqroq= Eqìêíã~ååFK= aÉê= báåÄÉòìÖ= ÇÉê= pí~íáçå= qìêíã~åå= ïìêÇÉ= ãáí= eáäÑÉ= ÇÉê= jÉëëìåÖÉå= ÇÉê= h~ãé~ÖåÉ=
qroqJVP= êÉ~äáëáÉêíK= ^ääÉ= pí~íáçåÉå= ÇÉë=kÉíòÉë=ïìêÇÉå= áå= ÇáÉëÉê= h~ãé~ÖåÉ= áã= mÉêã~åÉåíÄÉíêáÉÄ= îçã=jçåí~Ö=
jáíí~Ö=Äáë=cêÉáí~Ö=jáíí~Ö=EQ=ñ=OQÜF=ÄÉçÄ~ÅÜíÉíK=a~îçå=ïìêÇÉå=~ÄÉê=åìê=ÇáÉ=jÉëëìåÖÉå=áå=gÉáòáåÉå=ìåÇ=qìêíã~åå=
òìë~ããÉå=ãáí=ÇÉå=_ÉçÄ~ÅÜíìåÖÉå=~ìÑ=ÇÉê=mÉêã~åÉåíëí~íáçå=wáããÉêï~äÇ=ΩÄÉêåçããÉåK==



=

= =
=

pÉáíÉ=QU= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

UKQKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 2 Hauptpunkte 1 Verdichtungspunkt  
Messtage: 27. 09. – 1. 10. 1993 270 – 274 4 Sessionen 
Messzeiten: 24 Std.  zwischen 12:00 und  

12:00 UT/GMT 
 

Messintervall: 30 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 3 L1&L2: 

3 Trimble 4000SSE 
 
von swisstopo  
und Grunder Ing. AG 

 

Antennentests: 27. - 29. 04. 1993 Thun 93-1 PHASECC.L93 
Lokale 
Meteodaten: 

6 Ballonsondierungen im 
Abstand von je 4 Stunden 

Sprenger-Sonden (freier 
Aufstieg) 

 

q~ÄK=UKQJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=qìêíã~åå=NVVP=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=îçå=ÇÉê=h~ãé~ÖåÉ=qìêíã~åå=NVVP=áå=isVR=îÉêïÉåÇÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Andere Bezeichnung 
im Turtmann-Netz 

Verknüpfungspkt. 

50 1186.800 Zimmerwald  BE  X 
90 1288.000 Jeizinen VS 3. GPS X 

936 1288.TURT Turtmann VS 7. TURT  

q~ÄK=UKQJOW==iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=qìêíã~åå=NVVP=

UKQKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=îçå=qìêíã~åå=NVVP=

cΩê=ÇáÉ=ëÉé~ê~íÉ=k~ÅÜîÉê~êÄÉáíìåÖ=ÇÉê=jÉëëìåÖÉå=îçå=qìêíã~åå=NVVP=ÑΩê=Ç~ë=isVRJkÉíò=ïìêÇÉå=ÇáêÉâí=ÇáÉ=~ã=
^fr_= ~åä®ëëäáÅÜ= îçå= ÇÉëëÉå= ^ìëïÉêíìåÖ= ÄÉëíáããíÉå= pí~åÇ~êÇJlêÄáíë= ãáí= àÉ= OQ= píìåÇÉåJ_~ÜåÄ∏ÖÉå= ÑΩê= ~ääÉ=
p~íÉääáíÉå=ΩÄÉêåçããÉå=ïÉêÇÉå= x_ÉìíäÉê= Éí= ~äKI= NVVRzK= aáÉ= éê®òáëÉå= béÜÉãÉêáÇÉå= ëí~ããíÉå= ÉÑÑÉâíáî= îçã= fåíÉêJ
å~íáçå~ä=dmpJpÉêîáÅÉ=Ñçê=dÉçÇóå~ãáÅëI=ÖÉå~ìÉê=ÇÉã=fdp=máäçí=pÉêîáÅÉI=ïÉäÅÜÉê=îçã=NKNNKNVVO=Äáë=PNKNOKNVVP=
áå=_ÉíêáÉÄ=ï~êI=ÄÉîçê=ÇÉê=fdp=~Ä=NKMNKNVVQ=ÇÉå=çÑÑáòáÉää=Éí~ÄäáÉêíÉå=aáÉåëí=ΩÄÉêå~ÜãK==

aáÉ=_ÉçÄ~ÅÜíìåÖÉå=ïìêÇÉå=áå=cçêã=ÇÉê=iáåÉ~êâçãÄáå~íáçå=iP=ìåÇ=ãáí=ÖÉÑáñíÉå=iNLiOJ^ãÄáÖìáíáÉë=îÉê~êÄÉáíÉíK=^ääÉ=
^ãÄáÖìáíáÉë=âçååíÉå=ÖÉÑáñí=ïÉêÇÉåK=

Anzahl Satelliten: 23 PRN: 01 - 03, 05, 07, 
09, 12 - 29, 31 

S/A on 
A/S off 

Satellitenbahnen: IGS Pilot Service vom AIUB  
Standard Orbits: Bahnbögen von 24 Std. 6 oskulierende Elemente

2 Strahlungsdruckparam.
PR931934.STD 

Software Version: Bernese GPS Software Versionen 3.5 IBM RS6000 RISC 

q~ÄK=UKQJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=qìêíã~åå=NVVP=

UKR ^äéqê~åëáí=i∏íëÅÜÄÉêÖJ_~ëáëíìååÉä=L=kb^q=NVVQ=E_ipF=
fã=j®êò=NVVQ=ïìêÇÉ=ÇáÉ=NK=bí~ééÉ=ÇÉê=dêìåÇä~ÖÉåîÉêãÉëëìåÖ= áã=mêçàÉâí=kb^q= EkÉìÉ=^äéÉåíê~åëîÉêë~äÉF= ÑΩê=
ÇÉå=i∏íëÅÜÄÉêÖJ_~ëáëíìååÉä=ÇÉê=_ipJ^äéqê~åëáí=^d=ãáííÉäë=dmp=ÖÉãÉëëÉåK=a~ÄÉá=ïìêÇÉå=ÉáåÉêëÉáíë=oÉÑÉêÉåòJ
éìåâíÉ= ÑΩê=Ç~ë=dÉë~ãíåÉíò=ÄÉçÄ~ÅÜíÉíK=a~ë=pÅÜïÉêÖÉïáÅÜí= ä~Ö=~ÄÉê= áå=ÇÉê=_ÉëíáããìåÖ=ÇÉê=mçêí~äéìåâíÉ= ÑΩê=
ÇÉå= pçåÇáÉêëíçääÉå= cêìíáÖÉåJjáíÜçäòJh~åÇÉêëíÉÖK= aáÉ= jÉëëìåÖÉå= ìåÇ= ÇÉêÉå= ^ìëïÉêíìåÖ= ëáåÇ= áã= q_= VQJMR=
x^K=táÖÉíI=NVVQz=~ìëÑΩÜêäáÅÜ=ÇçâìãÉåíáÉêí=ìåÇ=ÄÉëÅÜêáÉÄÉåK=



=

= =
=

pÉáíÉ=QV= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

UKRKN dmpJjÉëëÇ~íÉå=

Anzahl Stationen: 7 Hauptpunkte 2 Verdichtungspunkte  
Messtage: 21. – 22. 03. 1994 080 – 081 2 Sessionen 
Messzeiten: 2 x 24 Std.  zwischen 12:30 und  

12:30 UT/GMT 
 

Messintervall: 30 Sekunden   
Minimale Elevation: 15 Grad   
GPS-Empfänger: 9 L1&L2: 

6 Trimble 4000SSE 
3 Trimble 4000SSE 

 
von swisstopo, GRD 
und Grunder Ing. AG 

 

Antennentests: 27. - 29. 04. 1993 
14. - 16. 03. 1994 

Thun 93-1 
Thun 94-1  

PHASECC.L94 

Lokale 
Meteodaten: 

Am Anfang und am 
Schluss der Session 
sowie bei Kontrollen 

Luftdruck, Trocken- und 
Feuchttemperatur 

 

q~ÄK=UKRJNW==̂ åÖ~ÄÉå=òìê=dmpJjÉëëâ~ãé~ÖåÉ=kb^q=NVVQ=

cçäÖÉåÇÉ=pí~íáçåÉå=ïìêÇÉå=îçå=ÇÉê=h~ãé~ÖåÉ=kb^q=NVVQ=áå=isVR=îÉêïÉåÇÉíW=

Nr. in BSW Stations-Nr. Stations-Name Kanton Andere Bezeich-
nung im NEAT-Netz 

Verknüpfungspkt. 

57 1207.500 Thun BE  X 
58 1208.400 Beatenberg BE  X 
82 1267.300 Engstligenalp BE  X 
83 1269.800 Fieschertal VS  X 
90 1288.000 Jeizinen VS  X 
91 1289.400 Simplon VS  X 
50 1186.800 Zimmerwald  BE  X 

960 1227.754 Tellenburg BE G1 Frutigen  
967 1288.820 Lalden VS G8 Lalden  

q~ÄK=UKRJOW==iáëíÉ=ÇÉê=pí~íáçåÉå=áã=qÉáä=kb^q=NVVQ=

UKRKO p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=dmpJ^ìëïÉêíìåÖ=îçå=kb^q=NVVQ=

aáÉ=a~íÉå=ÇÉê=h~ãé~ÖåÉ=kb^q=NVVQ=ïìêÇÉå= áã=j~áLgìåá=NVVQ=~ìëÖÉïÉêíÉíK=aáÉ=^ìëïÉêíìåÖ=ÇÉê=h~ãé~ÖåÉ=
kb^q= NVVQ= ïìêÇÉ= ãáí= ÇÉå= îçã= `ÉåíÉê= Ñçê= lêÄáí= aÉíÉêãáå~íáçå= áå= bìêçéÉ= E`labF= áã= o~ÜãÉå= îçå= fdp= ÄÉJ
ëíáããíÉå=éê®òáëÉå=béÜÉãÉêáÇÉå=ëçïáÉ=ÇÉå=Ç~òìÖÉÜ∏êáÖÉå=p~íÉääáíÉåìÜêJm~ê~ãÉíÉêå=ÇìêÅÜÖÉÑΩÜêíK==

aáÉ=_ÉçÄ~ÅÜíìåÖÉå=ïìêÇÉå=áå=cçêã=ÇÉê=iáåÉ~êâçãÄáå~íáçå=iP=ìåÇ=ãáí=ÖÉÑáñíÉå=iNLiOJ^ãÄáÖìáíáÉë=îÉê~êÄÉáíÉíK=^ääÉ=
^ãÄáÖìáíáÉë=âçååíÉå=ÖÉÑáñí=ïÉêÇÉåK=tÉáíÉêÉ=^åÖ~ÄÉå=òìê=a~íÉåÄÉêÉáåáÖìåÖ=ìåÇ=òì=ÇÉå=oÉëìäí~íÉå=â∏ååÉå=ÇÉã=
Éêï®ÜåíÉå=q_=VQJMR=ÉåíåçããÉå=ïÉêÇÉåK==

Anzahl Satelliten: 24 PRN: 01, 02, 04, 05, 07, 
09, 12 - 29 

S/A on 
AS on 

Satellitenbahnen: a) Broadcast 
b) IGS Bahnen von CODE

a) ab Satellit 
b) von AIUB 

 
(26 SV vorhanden) 

Standard Orbits: Bahnbögen von 24 Std. 6 oskulierende Elemente
2 Strahlungsdruckparam.

NEAT94.STD 
NEAT94.RPR 

Software Version: Bernese GPS Software Versionen 3.5 IBM RS6000 RISC 

q~ÄK=UKRJPW==p~íÉääáíÉåJ_~ÜåÉå=ìåÇ=pçÑíï~êÉ=sÉêëáçå=ÑΩê=kb^q=NVVQ=



=

= =
=

pÉáíÉ=RM= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

V dmpJh~ãé~ÖåÉå=å~ÅÜ=mêçàÉâíÉåÇÉ=
wìã=wÉáíéìåâí= ÇÉê=pÅÜäìëë~ìëïÉêíìåÖ=ÇÉë= isVRJdÉë~ãíåÉíòÉë= EîÖäK= h~éáíÉä= NMF= ä~ÖÉå=ÄÉêÉáíë=jÉëëÇ~íÉå= îçå=
òìë®íòäáÅÜÉåI= áå= ÇÉå= îçê~åÖÉÖ~åÖÉåÉå= h~éáíÉäå= åáÅÜí= ÄÉëÅÜêáÉÄÉåÉå= dmpJh~ãé~ÖåÉå= îçêK= qêçíòÇÉã= ïìêÇÉå=
ÇáÉëÉ=åáÅÜí=îÉêïÉåÇÉíK=aÉê=e~ìéíÖêìåÇ=Ç~ÑΩê=ï~êI=Ç~ëë=ÑΩê=ÇáÉëÉ=jÉëëìåÖÉå=âÉáåÉ=ãáí=`ljbafb=~ìÑÄÉêÉáíÉíÉå=
qêçéçëéÜ®êÉåé~ê~ãÉíÉê= ~ìë= ^kbqwJa~íÉå= òìê= sÉêÑΩÖìåÖ= ëí~åÇÉåK= wìÇÉã= ëçääíÉ= ÇáÉ= wÉáíëé~ååÉI= áååÉêÜ~äÄ=
ïÉäÅÜÉê=~ääÉ=jÉëëÇ~íÉå=~ìÑ=ÉáåÉå=hççêÇáå~íÉåë~íò=âçãéêáãáÉêí=ïÉêÇÉåI=åáÅÜí=òì=Öêçëë=ëÉáåK=aÉê=o~ÜãÉå=ïìêÇÉ=
Ç~ÜÉê=~ìÑ=ÇáÉ=g~ÜêÉ=NVUU=Äáë=NVVQ=ÑÉëíÖÉäÉÖíK==

hçåâêÉí=Ü~åÇÉäíÉ=Éë=ëáÅÜ=ìã=ÑçäÖÉåÇÉ=dmpJh~ãé~ÖåÉå=~ìë=ÇÉã=g~ÜêÉ=NVVRW=

VKN isVRJVRs=EsÉêÇáÅÜíìåÖ=jÉåòáåÖÉå=L=pÉåâìåÖëãÉëëìåÖÉå=wìÖF=
sçã=NRKJNVK=j~á=NVVR=Ñ~åÇ=ÉáåÉ=dmpJjÉëëâ~ãé~ÖåÉ=ÇÉê=ëïáëëíçéç=áã=h~åíçå=wìÖ=ëí~ííK=aáÉëÉ=Ü~ííÉ=ÑçäÖÉåÇÉ=
wáÉäëÉíòìåÖÉåW=

- Bestimmung und Rückversicherung der Kontrollpunkte für die langjährige Überwachung der Senkungen 
in der Zugerbucht 

- Bestimmung des LV95-Verdichtungspunktes Menzingen 

- Bestimmung von LFP2 im Raum Zug für Vergleiche mit der örtlichen Triangulation und für Studien der 
Dreiecksvermaschung. 

aáÉ=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=ëáåÇ=áã=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=q_=VSJMN=xcK=bÖÖÉåÄÉêÖI=NVVSz=ÇçâìãÉåíáÉêíK==

VKO kÉçíÉâíçåáâ=NVVR=EkblVRF==
sçã=NNKJOOK=pÉéíÉãÄÉê=NVVR=ïìêÇÉ=îçå=ëïáëëíçéç=Ç~ë=dmpJ§ÄÉêï~ÅÜìåÖëåÉíò=?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò?=áã=
^ìÑíê~Ö=ÇÉê=k^do^=òìã=òïÉáíÉå=j~ä=ÖÉãÉëëÉå=EîÖäK=h~éK=PKOFK=wáÉäëÉíòìåÖÉå=ÇáÉëÉê=h~ãé~ÖåÉ=ï~êÉå=ëçãáíW==

J wïÉáíãÉëëìåÖ=ÇÉë=dmpJkÉíòÉë=?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò?=ÑΩê=ÇáÉ=k^do^=

J aÉÑçêã~íáçåë~å~äóëÉ=~ìë=ÇÉå=ÉêëíÉå=òïÉá=jÉëëâ~ãé~ÖåÉåI=ìã=eçêáòçåí~äîÉêëÅÜáÉÄìåÖëê~íÉå=~ääÉê=
hçåíêçääéìåâíÉ=òì=ÄÉëíáããÉåK=

aáÉ=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=ëáåÇ=áã=qÉÅÜåáëÅÜÉå=_ÉêáÅÜí=q_=VSJMR=xtáÖÉí=Éí=~äKI=NVVSz=ÄÉëÅÜêáÉÄÉå=ìåÇ=
ÇçâìãÉåíáÉêíK= aáÉ= h~ãé~ÖåÉ= kblVR= Éêã∏ÖäáÅÜíÉ= ÑΩê= ÇáÉ= mìåâíÉ= áå= ÇÉê= kçêÇëÅÜïÉáò= ÉáåÉå= ~ìëë~ÖÉâê®ÑíáÖÉå=
sÉêÖäÉáÅÜ=ãáí=ÇÉå=oÉëìäí~íÉå=ÇÉê=isVRJdÉë~ãí~ìëÖäÉáÅÜìåÖ=EîÖäK=h~éK=NMKQFK==

VKP ^äéqê~åëáí=dçííÜ~êÇJ_~ëáëíìååÉä=E^imVRF==
sçã=NSK=J=ONK=lâíçÄÉê=NVVR=ïìêÇÉ=îçå=ëïáëëíçéç=áã=o~ìã=dê~ìÄΩåÇÉåLqÉëëáå=ÉáåÉ=dmpJh~ãé~ÖåÉ=ìåíÉê=ÇÉê=
_ÉòÉáÅÜåìåÖ=^imVR=ÇìêÅÜÖÉÑΩÜêíK=aáÉëÉê=ä~ÖÉå=ÑçäÖÉåÇÉ=wáÉäÉ=ìåÇ=^ìÑÖ~ÄÉå=òìÖêìåÇÉW=

J _ÉëíáããìåÖ=ÇÉê=isVRJsÉêÇáÅÜíìåÖëéìåâíÉ=_Éääáåòçå~=ìåÇ=pí~ÄáçX=

J _ÉëíáããìåÖ=îçå=oÉÑÉêÉåòéìåâíÉå=ÑΩê=ÇáÉ=wïáëÅÜÉå~åÖêáÑÑÉ=ÇÉë=dçííÜ~êÇJ_~ëáëíìååÉäë=áå=ÇÉå=mçêí~äåÉíòÉå=
^ãëíÉÖ=ìåÇ=aáëÉåíáë=ëçïáÉ=ÉáåÉë=kÉìéìåâíÉë=áã=o~ìã=_Éääáåòçå~=ÑΩê=ÇáÉ=p__=êÉëéK=ÇáÉ=^äéqê~åëáí=
dçííÜ~êÇ=^dX=

J báåãÉëëìåÖ=ÉáåÉê=oÉÑÉêÉåòëí~íáçå=~ìÑ=ÇÉã=cäìÖéä~íò=áå=^Öåç=ÑΩê=k~îáÖ~íáçåëîÉêëìÅÜÉ=ÇÉê=bqe=wΩêáÅÜ=áå=
ÉáåÉã=ÖÉãÉáåë~ãÉå=mêçàÉâí=ãáí=ÇÉã=_ìåÇÉë~ãí=ÑΩê=wáîáääìÑíÑ~Üêí=ìåÇ=ÇÉê=`êçëë~áêK=

aáÉ=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=ëáåÇ=áå=ÇÉå=qÉÅÜåáëÅÜÉå=_ÉêáÅÜíÉå=q_=VRJOV=xtáäÇ=ìåÇ=p~åíëÅÜáI=NVVRz=ìåÇ=
q_=VSJMV=xtáäÇI=NVVSz=ÇçâìãÉåíáÉêíK==

=

^Ä=ÇÉã=g~ÜêÉ=NVVS=Ñ~åÇÉå=Ç~åå=ÇáÉ=jÉëëâ~ãé~ÖåÉå=ÑΩê=ÇáÉ=ÄÉÇ~êÑëçêáÉåíáÉêíÉ=sÉêÇáÅÜíìåÖ=ÇÉë=isVRJkÉíòÉë=
ëí~ííK= _ÉêÉáíë= ÑΩê= Ç~ë= g~Üê= NVVUI= ÑΩåÑ= g~ÜêÉ= å~ÅÜ= ÇÉê= oÉÑÉêÉåòÉéçÅÜÉ= NVVP= ÇÉê= `eqocVRJhççêÇáå~íÉåI= ï~ê=
òìÇÉã=ÇáÉ=ÉêëíÉ=âçãéäÉííÉ=kÉìãÉëëìåÖ=ÇÉë=ÖÉë~ãíÉå=oÉÑÉêÉåòê~ÜãÉåë=ìåíÉê=ÇÉã=k~ãÉå=`eqocVU=xtáÖÉíI=
OMMO=Eq_VUJNRFI=_êçÅâã~åå=ìåÇ=táÖÉíI=NVVU=Eq_VUJNSFI=_êçÅâã~åå=ìåÇ=táÖÉíI=OMMPz=ÖÉéä~åíK=



=

= =
=

pÉáíÉ=RN= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

NM dÉë~ãíä∏ëìåÖ=isVR=ìåÇ=_ÉëíáããìåÖ=îçå=`eqocVR=

NMKN ^ìÑÄÉêÉáíìåÖ=~ääÉê=jÉëëâ~ãé~ÖåÉå=ãáí=dmpbpq=
cΩê= ÇáÉ= çéíáã~äÉ= _ÉëíáããìåÖ= ÇÉê= pí~íáçåëâççêÇáå~íÉå= ÇÉê= isVRJmìåâíÉ= ãìëëíÉå= ~ääÉ= jÉëëìåÖÉå= áå= ÉáåÉê=
dÉë~ãí~ìëÖäÉáÅÜìåÖ=òìë~ããÉåÖÉÑ~ëëí=ïÉêÇÉåK=aáÉ=sÉêëáçå=PKR=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=Äçí=Ç~ÑΩê=ãáí=ÇÉã=
îçå=bK=_êçÅâã~åå=~ã=^fr_=ÉåíïáÅâÉäíÉå=mêçÖê~ãã=^aakbn=x_êçÅâã~ååI=NVVTz=ÇáÉ=çéíáã~äÉ=sçê~ìëëÉíòìåÖK=
fã=eÉêÄëí=NVVR=ïìêÇÉå=ÇÉëÜ~äÄ=~ääÉ=dmpJh~ãé~ÖåÉå=îçå=NVUU=Äáë=NVVQ=îçå=^K=táÖÉí=ãáí=ÇÉê=sÉêëáçå=PKR=~ìÑ=
ÇÉã=f_j=opSMMM=ofp`=póëíÉã=ìåíÉê=rkfu=ÉáåÜÉáíäáÅÜ=~ìÑÄÉêÉáíÉíK==

a~òì=ïìêÇÉå=ÇáÉ=å~ÅÜ=ÇÉå=ÄÉëÅÜêáÉÄÉåÉå=sÉêÑ~ÜêÉå=ìåÇ=dêìåÇë®íòÉå= EîÖäK=h~éK=O=êÉëéK=h~éK=PJUF=ÄÉêÉáåáÖíÉå=
páåÖäÉJaáÑÑÉêÉåÅÉ=cáäÉë=EGKmpe=ìåÇ=GKmplF=áåâäK=ÖÉÑáñíÉ=^ãÄáÖìáíáÉë=~ääÉê=_~ëáëäáåáÉå=ëÉëëáçåëïÉáëÉ=ãáí=ÇÉê=_ÉêåÉëÉ=
dmp=pçÑíï~êÉ=sÉêëáçå=PKR=åÉì=îÉê~êÄÉáíÉíK=aáÉ=p~íÉääáíÉåÄ~ÜåÉå=EGKpqaF=ìåÇ=ÇáÉ=cáäÉë=ÇÉê=áåÇáîáÇìÉääÉå=^åíÉååÉåJ
mÜ~ëÉåòÉåíêÉå=Eme^pb``KGF=ïìêÇÉå=ÉÄÉåÑ~ääë=îçå=ÇÉå=h~ãé~ÖåÉåä∏ëìåÖÉå=ΩÄÉêåçããÉåK==

sçå=~ääÉå=h~ãé~ÖåÉå=ïìêÇÉå=~ääÉ=pÉëëáçåÉå=EáåëÖÉë~ãí=NMNF=ÉáåòÉäå=ãáí=ÇÉã=mêçÖê~ãã=dmpbpq=îÉê~êÄÉáíÉíK=
^äë=oÉëìäí~íÉ= ä~ÖÉå=åÉÄëí=ÇÉå=hççêÇáå~íÉå=ÇÉê=q~ÖÉëä∏ëìåÖÉå= EGK`oaF=~ìÅÜ= àÉ=Éáå=cáäÉ=ÇÉê=kçêã~äÖäÉáÅÜìåÖëJ
~åíÉáäÉ=EGKkbnF=îçêK=cΩê=ÇáÉ=_ÉêÉÅÜåìåÖÉå=ãáí=dmpbpq=ïìêÇÉå=ÑçäÖÉåÇÉ=~ääÖÉãÉáåÉå=cáäÉë=îÉêïÉåÇÉíW=

cáäÉJqóé= cáäÉJk~ãÉ=

dÉåÉê~ä=`çåëí~åíëW= uWLdbkL`lkpqK=

mçäÉ=fåÑçêã~íáçåW= uWLdbkL`MQ|^iibKbom=

içÅ~ä=dÉçÇÉíáÅ=a~íìãW= uWLdbkLa^qrjK=

p~íÉääáíÉ=fåÑçW= uWLdbkLp^qbiifqK=

p~íÉääáíÉ=mêçÄäÉãëW= uWLdbkLp^q`oruK=

^éêáçêá=`ççêÇáå~íÉëW= isVR^iipK`oa=

q~ÄK=NMKNJNW== ^ääÖÉãÉáåÉ=cáäÉë=ÑΩê=~ääÉ=_ÉêÉÅÜåìåÖÉå=ãáí=dmpbpq=

aáÉ=ïÉáíÉêÉå=píÉìÉêé~ê~ãÉíÉê=ïìêÇÉå=ïáÉ=ÑçäÖí=ÖÉï®ÜäíW=

m~ê~ãÉíÉê= báåÖ~ÄÉ=

p~ãéäáåÖ=o~íÉW= M==EÉåíëéêáÅÜí=^ìëï~Üä=~ääÉê=jÉëëìåÖÉåF=

bäÉî~íáçå=`ìíJçÑÑ=~åÖäÉW= OM=aÉÖêÉÉë=L=NR=aÉÖêÉÉë=EàÉ=å~ÅÜ=s~êá~åíÉF=

^=éêáçêá=páÖã~W= MKMMO=ã==EwÉêçJaáÑÑK=iN=mÜ~ëÉF==

`çêêÉä~íáçåëW= `çêêÉä~íáçåë=ÅçêêÉÅíäó=ãçÇÉääÉÇ==

^ãÄáÖìáíáÉëW= ^ãÄáÖìáíáÉë=éêÉJÉäáãáå~íÉÇ=Eéê~âíáëÅÜ=NMMB=ÖÉä∏ëíF=

póåÅÜêçåáò~íáçåW= póåÅÜêçåáò~íáçå=Éêêçêë=åçí=~ééäáÉÇ==

qêçéçëéÜÉêÉW= qêçéçëéÜ®êÉåJm~ê~ãÉíÉê=ÑΩê=áåÇáîáÇìÉääÉ=pí~íáçåÉå==
E~ìëëÉê=wáããÉêï~äÇFX=Å~K=N=m~ê~ãÉíÉê=éêç=Q=píìåÇÉåX=
îÖäK=q~ÄÉääÉå=áã=^åÜ~åÖ=^P=

fçåçëéÜÉêÉW= fçåçëéÜ®êÉåÑêÉáÉ=iáåÉ~êâçãÄáå~íáçå=iP=
içâ~äÉë=fçåçëéÜ®êÉåãçÇÉää=ÑΩê=iNJ_ÉçÄ~ÅÜíìåÖÉå=

q~ÄK=NMKNJOW== ^ääÖÉãÉáåÉ=cáäÉë=ÑΩê=~ääÉ=_ÉêÉÅÜåìåÖÉå=ãáí=dmpbpq=

jáí=ÇÉã=mêçÖê~ãã=^aakbn=â∏ååÉå=s~êá~åíÉåêÉÅÜåìåÖÉå=ãáí=ìåíÉêëÅÜáÉÇäáÅÜÉå=^ìëïÉêíÉëíê~íÉÖáÉå=ïÉëÉåíäáÅÜ=
ÉáåÑ~ÅÜÉê=ìåÇ=îçê=~ääÉã=ëÅÜåÉääÉê=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉå= EîÖäK=h~éK=NMKOFK=aáÉ=Öê∏ëëíÉ=råëáÅÜÉêÜÉáí=ÄÉòΩÖäáÅÜ=ÇÉê=
ÄÉëíÉå= píê~íÉÖáÉ= äáÉÖí= Ç~ÄÉá= áå= ÇÉê= hçêêÉâíìê= ÇÉê= íêçéçëéÜ®êáëÅÜÉå= oÉÑê~âíáçåI= ïÉäÅÜÉ= ëáÅÜ= îçê= ~ääÉã= ~ìÑ= ÇáÉ=
e∏ÜÉåÖÉå~ìáÖâÉáí= ~ìëïáêâí= EîÖäK= h~éK= OKPKPFK= ^ìë= ÇáÉëÉã=dêìåÇ=ïìêÇÉå= ÑΩê= ~ääÉ= pÉëëáçåÉå= îáÉê= s~êá~åíÉå= îçå=
kçêã~äÖäÉáÅÜìåÖë~åíÉáäÉå=ÖÉêÉÅÜåÉíW==



=

= =
=

pÉáíÉ=RO= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

_ÉòK= qêçéçëéÜ®êÉåãçÇÉää= jáåáã~äÉäÉî~íáçå=

p= p~~ëí~ãçáåÉå=Epí~åÇ~êÇJ^íãçëéÜ®êÉåãçÇÉääF== OM=dê~Ç=jáåáã~äÉäÉî~íáçå=

l= PaJjÉíÉçãçÇÉää=~ìë=^kbqw=EçÜåÉ=pí~íáçåëãÉíÉçF=EçäÇF== OM=dê~Ç=jáåáã~äÉäÉî~íáçå=

k= QaJjÉíÉçãçÇÉää=~ìë=^kbqw=EçÜåÉ=pí~íáçåëãÉíÉçF=EåÉïF==OM=dê~Ç=jáåáã~äÉäÉî~íáçå=

i= QaJjÉíÉçãçÇÉää=~ìë=^kbqw=EçÜåÉ=pí~íáçåëãÉíÉçF=EåÉïF== NR=dê~Ç=jáåáã~äÉäÉî~íáçå=EäçïF=

q~ÄK=NMKNJPW=sáÉê=s~êá~åíÉå=òìê=_ÉêÉÅÜåìåÖ=ÇÉê=kçêã~äÖäÉáÅÜìåÖë~åíÉáäÉ=ÑΩê=sÉêÖäÉáÅÜëëíìÇáÉå=EîÖäK=
^åÜ~åÖ=^PF=

aÉê=^åÜ~åÖ=^P=ÉåíÜ®äí=ÉáåÉ=§ÄÉêëáÅÜí=ΩÄÉê=~ääÉ=qÉáäâ~ãé~ÖåÉå=ìåÇ=pÉëëáçåÉåI=ïÉäÅÜÉ= áå=ÇÉê=isVRJdÉë~ãíJ
ä∏ëìåÖ=ÄÉêΩÅâëáÅÜíáÖí=ïçêÇÉå=ëáåÇK=mêç=qÉáäâ~ãé~ÖåÉ=ëáåÇ=åÉÄëí=~ääÖÉãÉáåÉå=^åÖ~ÄÉå=ΩÄÉê=^åò~Üä=pí~íáçåÉåI=
jÉëëí~ÖÉI= _ÉçÄ~ÅÜíìåÖëÑáäÉëI= ÉáåÖÉëÉíòíÉ= dmpJbãéÑ®åÖÉêI= îÉêïÉåÇÉíÉ= lêÄáíÑáäÉëI= ÉíÅK= ÑΩê= ~ääÉ= pÉëëáçåÉå=
Eq~ÖÉëä∏ëìåÖÉåF= ÇáÉ= Ç~òìÖÉÜ∏êáÖÉå= cáäÉå~ãÉåI= ÇáÉ= ^åò~Üä= _ÉçÄ~ÅÜíìåÖÉå= ëçïáÉ= ÇáÉ= páÖã~JtÉêíÉ= ÇÉê= páåÖäÉ=
aáÑÑÉêÉåÅÉë=EojpJtÉêíÉF=áå=ÇÉå=i∏ëìåÖëî~êá~åíÉå=ÉåíëéêÉÅÜÉåÇ=ÇÉå=îáÉê=qêçéçëéÜ®êÉåãçÇÉääÉå=îçå=q~ÄK=NMKNJP=
ÉåíÜ~äíÉåK= aÉê= sÉêÖäÉáÅÜ= ÇÉê= ojpJtÉêíÉ= ëçääíÉ= ÜÉäÑÉåI= ÇáÉ= ÄÉëíÉ= jçÇÉääJs~êá~åíÉ= ãáí= ÇÉå= âäÉáåëíÉå= ãáííäÉêÉå=
cÉÜäÉêå= ~= éçëíÉêáçêá= òì= ÑáåÇÉåK= cΩê= ÉáåÉ= ~ÄëÅÜäáÉëëÉåÇÉ= _ÉìêíÉáäìåÖ= ï~êÉå= ÇáÉ= råíÉêëÅÜáÉÇÉ= ~ÄÉê= òì= ÖÉêáåÖK=
fããÉêÜáå=òÉáÖíÉå=ÇáÉ=i∏ëìåÖÉå=ãáí=ÇÉê= íáÉÑÉêÉå=jáåáã~äÉäÉî~íáçå=îçå=NR=dê~Ç= E_ÉòK=iF=ÖÉåÉêÉää=Öê∏ëëÉêÉ=ojpJ
tÉêíÉK==

aáÉ= ojpJtÉêíÉ= ìåíÉê= sÉêïÉåÇìåÖ= ÇÉë= ~äíÉå= PaJjçÇÉääÉë= îçå= `ljbafb= E_ÉòK= lF= ï~êÉå= åáÅÜí= Öê∏ëëÉê= ~äë=
ÇáÉàÉåáÖÉå=ãáí=ÇÉã=åÉìÉå=QaJjçÇÉää= E_ÉòK=kFK=aáÉ=^å~äóëÉ=ÇÉê=píÉíáÖâÉáí=ÇÉê=jçÇÉääé~ê~ãÉíÉê=ÄÉáÇÉê=s~êá~åíÉå=
äáÉëë= ~ÄÉê= îÉêãìíÉåI= Ç~ëë= äÉíòíÉêÉë=ïáêâäáÅÜâÉáíëå~ÜÉê= áëíK=a~ÄÉá=ãìëë= åçÅÜã~äë=ÄÉíçåí=ïÉêÇÉåI= Ç~ëë= ëáÅÜ=ÇáÉ=
råíÉêëÅÜáÉÇÉ=~ìëëÅÜäáÉëëäáÅÜ=áå=ÇÉå=e∏ÜÉå=ÇÉê=pí~íáçåÉåI=åáÅÜí=~ÄÉê=áå=ÇÉå=i~ÖÉâççêÇáå~íÉå=òÉáÖíÉåK==

NMKO dÉë~ãí~ìëÖäÉáÅÜìåÖ=ãáí=^aakbnX=s~êá~åíÉåëíìÇáÉå=
aáÉ=kçêã~äÖäÉáÅÜìåÖë~åíÉáäÉ=~ääÉê=pÉëëáçåÉå= EkbnJcáäÉëF=ÉáåÉê=s~êá~åíÉ=âçååíÉå=ëÅÜäáÉëëäáÅÜ=ãáí=ÇÉã=mêçÖê~ãã=
^aakbn= ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=PKR= òìë~ããÉåÖÉÑ~ëëí=ìåÇ= áã=páååÉ=ÉáåÉê=dÉë~ãí~ìëÖäÉáÅÜìåÖ=
ïÉáíÉê=îÉê~êÄÉáíÉí=ïÉêÇÉåK==

aáÉ=ÑΩåÑ=brobcJpí~íáçåÉå=wáããÉêï~äÇI=`ÜêáëÅÜçå~I=mÑ®åÇÉêI=i~=dáîêáåÉ=ìåÇ=jçåíÉ=dÉåÉêçëç=ï~êÉåI=ïáÉ=áã=
h~éK= QKQ= Éêï®ÜåíI= ïáÅÜíáÖ= ÑΩê= ÇáÉ= çéíáã~äÉ= báåÄÉííìåÖ= ÇÉê= isVRJi∏ëìåÖ= áã= Éìêçé®áëÅÜÉå= ìåÇ= Ç~ãáí= ÖäçÄ~äÉå=
_ÉòìÖëê~ÜãÉåK=a~ãáí=ÇÉêÉå=bqopUVJhççêÇáå~íÉåI=ïÉäÅÜÉ=ÇìêÅÜ=ÇáÉ=f^dJpìÄâçããáëëáçå=brobc=òì=~âòÉéíáÉêÉå=
ï~êÉåI=ãáí= ÇÉå=åÉì= òì= êÉÅÜåÉåÇÉå=isVRJhççêÇáå~íÉå=âçãé~íáÄÉä= ëáåÇI=ïìêÇÉå=ÇáÉ=brobcJ_ÉêÉÅÜåìåÖÉå=~ìÑ=
pÅÜïÉáòÉê= pÉáíÉ= áã= o~ÜãÉå= ÇÉê= isVRJdÉë~ãí~ìëïÉêíìåÖ= ÇìêÅÜÖÉÑΩÜêíK= a~ÄÉá= ïìêÇÉ= ÉáåÉ= ìãÑ~åÖêÉáÅÜÉ=
^å~äóëÉ=ÇÉê=çéíáã~äÉå=jçÇÉääî~êá~åíÉ=ElêáÉåíáÉêìåÖI=j~ëëëí~ÄF=ÇìêÅÜÖÉÑΩÜêíK=aáÉ=wïáëÅÜÉåêÉëìäí~íÉ=ÇÉê=_ÉêÉÅÜJ
åìåÖÉå= îÉêëÅÜáÉÇÉåÉê= kÉíòÉ= EbrobcJ`eVOI= brobcJaLkiVPI= ^dobcI= aobcI= isVRF= ïìêÇÉå= ~ìÅÜ= ãáí= ÇÉå=
ÇÉìíëÅÜÉå=ìåÇ=∏ëíÉêêÉáÅÜáëÅÜÉå=hçääÉÖÉå=~ìëÖÉí~ìëÅÜí=ìåÇ=îÉêÖäáÅÜÉåK=tÉáä=ÇáÉ=Ñê~åò∏ëáëÅÜÉå=ìåÇ=áí~äáÉåáëÅÜÉå=
m~êíåÉêáåëíáíìíÉ=~ìÑ=ÇÉå=brobcJpí~íáçåÉå=åçÅÜ=âÉáåÉ=ÉáÖÉåÉå=jÉëëìåÖÉå=ÖÉã~ÅÜí=Ü~ííÉåI=ï~êÉå=ëáÉ=îçå=ÉáåÉê=
kÉìÄÉëíáããìåÖ=ïÉåáÖÉê=ÄÉíêçÑÑÉåK==

aáÉ=^ìëïÉêíÉëíê~íÉÖáÉ=ìåÇ=ÇáÉ=i~ÖÉêìåÖ=ÇÉê=isVRJdÉë~ãíä∏ëìåÖ=ëáåÇ=Ç~ÜÉê=ãáí=ÇÉêàÉåáÖÉå=ÇÉê=brobcJi∏ëìåÖ=
áÇÉåíáëÅÜI= ïáÉ= ëáÉ= áå= h~éK= QKQ= ~ìëÑΩÜêäáÅÜ= ÄÉëÅÜêÉáÄÉå= ïçêÇÉå= ëáåÇK= tÉáíÉêÉ= aÉí~áäë= â∏ååÉå= ÇÉã= áå= båÖäáëÅÜ=
îÉêÑ~ëëíÉå= qÉÅÜåáëÅÜÉå= _ÉêáÅÜí= òìÜ~åÇÉå= ÇÉê= brobcJhçããáëëáçå= q_= VSJNO= xtáÖÉíI= NVVS~z= ÉåíåçããÉå=
ïÉêÇÉåK==

cΩê= píìÇáÉåòïÉÅâÉI= áåëÄÉëçåÇÉêÉ= òìê= råíÉêëìÅÜìåÖ= ÇÉë= báåÑäìëëÉë= ÇÉê= íêçéçëéÜ®êáëÅÜÉå= oÉÑê~âíáçå= ìåÇ= ÇÉë=
j~ëëëí~ÄÉëI= ïìêÇÉå= ãáí= ÇÉå= kbnJcáäÉë= ÇÉê= s~êá~åíÉå= pI= k= ìåÇ= i= EîÖäK= q~ÄK= NMKNJP= ìåÇ= ^åÜ~åÖ= ^PF= ÇêÉá=
îÉêëÅÜáÉÇÉåÉ=kÉíòÖê∏ëëÉå=ÄÉêÉÅÜåÉí=EîÖäK=q~ÄK=NMKOJNFW=

~F brobcJ`e=L=brobcJa=ENO=brobcJpí~íáçåÉåI=NR=pÉëëáçåÉåFX= _ÉòKW=bpI=bkI=bi=
ÄF qÉáäåÉíò=EOSM=pí~íáçåÉåI=UQ=pÉëëáçåÉåI=çÜåÉ=âäÉáåÉêÉ=h~ãé~ÖåÉåF= _ÉòKW=qpI=qkI=qi=
ÅF dÉë~ãíåÉíò=E^ääÉ=PMM=pí~íáçåÉåI=NMN=pÉëëáçåÉåF= _ÉòKW=^pI=^kI=^i=

aáÉ= s~êá~åíÉ=p= ÄÉåìíòíÉ= ~äë= dêìåÇä~ÖÉ= ÇÉê= pÅÜ®íòìåÖ= ÇÉê= òÉåáíÜ= é~íÜ= ÇÉä~ó= m~ê~ãÉíÉê= Ç~ë= pí~åÇ~êÇJqêçéçJ
ëéÜ®êÉåãçÇÉää=å~ÅÜ=p~~ëí~ãçáåÉåK==

aáÉ=s~êá~åíÉå=k=ìåÇ=i=îÉêïÉåÇÉíÉå=Ç~ë=îáÉêÇáãÉåëáçå~äÉ=oÉÑê~âíáîáí®íëÑÉäÇ= xdÉáÖÉê=Éí=~äKI=NVVRzI=ÄÉêÉÅÜåÉí=~ìë=
ÇÉå=



=

= =
=

pÉáíÉ=RP= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

J=_çÇÉåãÉëëÇ~íÉå=EqÉãéÉê~íìêI=iìÑíÇêìÅâ=ìåÇ=iìÑíÑÉìÅÜíáÖâÉáí=~ääÉ=NM=Äáë=SM=jáåìíÉåF==
ÇÉê=TO=ÖäÉáÅÜã®ëëáÖ=ΩÄÉê=ÇáÉ=pÅÜïÉáò=îÉêíÉáäíÉå=~ìíçã~íáëÅÜÉå=jÉëëëí~íáçåÉå=E^kbqwF==
ÇÉê=ëÅÜïÉáòÉêáëÅÜÉå=jÉíÉçêçäçÖáëÅÜÉå=^åëí~äí=Epj^I=ÜÉìíÉ=jÉíÉçpÅÜïÉáòFI=ëçïáÉ=ÇÉå==

J=_~ääçåëçåÇáÉêìåÖÉå=áå=m~óÉêåÉ=E~ääÉ=NO=píìåÇÉåF=EîÖäK=h~éK=OKPKPFK=

páÉ=ìåíÉêëÅÜáÉÇÉå=ëáÅÜ=åìê=ÇìêÅÜ=ÇáÉ=jáåáã~äÉäÉî~íáçå=EÅìíJçÑÑ=~åÖäÉF=îçå=OM=dê~Ç=EkF=êÉëéK=NR=dê~Ç=EiFK=

fååÉêÜ~äÄ= ÇÉê= kÉíòî~êá~åíÉ= ?qÉáäåÉíò?= ïìêÇÉå= ~ìÅÜ= ÇáÉ= ~= éêáçêá= páÖã~ë= ÇÉê= ~ÄëçäìíÉå= ìåÇ= êÉä~íáîÉå= qêçéçJ
ëéÜ®êÉåé~ê~ãÉíÉê=î~êááÉêíW=quM=Äáë=quS=EëáÉÜÉ=q~ÄK=NMKOJNFK=

sçã= ?dÉë~ãíåÉíò?= ïìêÇÉå= ëÅÜäáÉëëäáÅÜ= åçÅÜ= îÉêëÅÜáÉÇÉåÉ= s~êá~åíÉå= ãáí= ìåíÉêëÅÜáÉÇäáÅÜÉê= cÉëíéìåâíJt~Üä=
ÖÉêÉÅÜåÉíW=

J=sÉêëáçåÉå=^ññW== kìê=pí~íáçå=wáããÉêï~äÇ=ÑáñáÉêí=EïáÉ=áå=ÇÉå=i∏ëìåÖÉå=b=ìåÇ=qF=
J=sÉêëáçåÉå=cññW== wáããÉêï~äÇI=tÉííòÉää=ìåÇ=dê~ò=ÑáñáÉêí=
J=sÉêëáçåÉå=tññW= wáããÉêï~äÇ=ÑáñáÉêíI=tÉííòÉää=ìåÇ=dê~ò=ÖÉïáÅÜíÉí=EïÉáÖÜíÉÇF=

=

Bezeichnung der Lösungsvarianten 
mit versch. Troposphärenmodellen 

Sigma der  
Tropoparameter

Abs. / Relativ 

Fixpunkte 
und weights 

Netz 

S: SAAS 20 N: ANETZ 20 L: ANETZ 15 [mm]  

EUREF-CH 
EUREF-D 

ES5 EN5 EL5  5 / 3 Zimmerwald 

Teilnetz TS0 
TS1 
TS3 
TS4 
TS5 
TS6 

TN0 
TN1 
TN3 
TN4 
TN5 
TN6 

TL0 
TL1 
TL3 
TL4 
TL5 
TL6 

 0.01 / 0.01 
 10 / 5 
 50 / 50 
 4 / 2 
 5 / 3 
 6 / 4 

Zimmerwald 

Gesamtnetz AS5 

FS5 

 

AN5 

FN5 

WN1 
 

WN5 

AL5 

FL5 

 

 5 / 3 

 5 / 3 

 5 / 3 
  

 5 / 3 

Zimmerwald 

Zimm, Wett, Graz 

Zimm fix,  Wett 1 mm, 
 Graz 1 mm 

Zimm fix,  Wett 3 mm, 
 Graz 5 mm 

q~ÄK=NMKOJNW=hçãÄáåáÉêíÉ=i∏ëìåÖëî~êá~åíÉå=ãáí=^aakbn=

aÉê=ÇáêÉâíÉ=sÉêÖäÉáÅÜ=EeÉäãÉêíJqê~åëÑçêã~íáçåF=ÇÉê=ÑêÉáÉå=kÉíòïÉêâä∏ëìåÖÉå=qpR=Ep^^pF=ìåÇ=qkR=E^kbqwF=òÉáÖíÉ=
ÉáåÉ=êÉä~íáîÉ=aáÑÑÉêÉåò=îçå=MKMUU=±=MKMN=ééã=áã=Üçêáòçåí~äÉå=ìåÇ=JNKMT=±=MKNV=ééã=áã=îÉêíáâ~äÉå=j~ëëëí~ÄK=aáÉ=
ãáííäÉêÉå=oÉëáÇìÉå=ÇÉê=Üçêáòçåí~äÉå=hçãéçåÉåíÉå=ÄäáÉÄÉå=ìåíÉê=N=ããI=ÇÉê=ojp=ÇÉê=e∏ÜÉåâçãéçåÉåíÉ=ÄÉíêìÖ=
RKS=ããK=báå=sÉêÖäÉáÅÜ=ãáí=ÇÉê=ÑêÉáÉå=i∏ëìåÖ=ÑΩê=brobcJaLkiVP=å~ÅÜ= xbåÖÉäÜ~êÇíI=NVVQz=ëçïáÉ=ÇáÉ=^å~äóëÉ=ÇÉê=
j~ëëëí~Äëî~êá~íáçåÉå=ìåíÉê=sÉêïÉåÇìåÖ=ìåíÉêëÅÜáÉÇäáÅÜÉê=~=éêáçêá=páÖã~ë=ÑΩê=ÇáÉ=qêçéçëéÜ®êÉåé~ê~ãÉíÉê=ÑΩÜêíÉå=
òìã= pÅÜäìëëI= Ç~ëë= Ç~ë= ^kbqwJjçÇÉää= ÉáåÉ= äÉáÅÜíÉ= sÉêÄÉëëÉêìåÖ= áã= j~ëëëí~Ä= ÄêáåÖÉå= ëçääíÉK= aáÉ= oÉëìäí~íÉ=
äáÉëëÉå=ÜçÑÑÉåI=Ç~ëë=Ç~ãáí=ÇáÉ=táÉÇÉêÜçäÄ~êâÉáíÉå=ÇÉê=ÉääáéëçáÇáëÅÜÉå=e∏ÜÉåÇáÑÑÉêÉåòÉå=òïáëÅÜÉå=ÇÉå=h~ãé~ÖJ
åÉå= ÖÉÖÉåΩÄÉê= ÇÉã= êÉáåÉå= pí~åÇ~êÇãçÇÉää= îÉêÄÉëëÉêí= ïÉêÇÉå= âçååíÉåK= ^äë= nì~äáí®íëãÉêâã~ä= ïìêÇÉå= Ç~ÄÉá=
~ìÅÜ= ÇáÉ= ãáííäÉêÉå= cÉÜäÉê= ~= éçëíÉêáçêá= EojpJtÉêíÉF= òìê= _ÉìêíÉáäìåÖ= ÄÉáÖÉòçÖÉåK= cΩê= ÇáÉ= pÅÜäìëëä∏ëìåÖ= ïìêÇÉ=
ëÅÜäáÉëëäáÅÜ= ÇÉê= s~êá~åíÉ= k= E^kbqw= OMF= ãáí= ÉáåÉê= jáåáã~äÉäÉî~íáçå= EÅìíJçÑÑ= ~åÖäÉF= îçå= OM= dê~Ç= ÇÉê= sçêòìÖ=
ÖÉÖÉÄÉåK==



=

= =
=

pÉáíÉ=RQ= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

NMKP i~ÖÉêìåÖ=ìåÇ=_ÉëíáããìåÖ=ÇÉê=_ÉòìÖëê~ÜãÉå=`eqocVR=ìåÇ=isVR=
cΩê= ÇáÉ= i~ÖÉêìåÖ= ÇÉë= kÉíòÉë= áå= ÉáåÉã= ÖäçÄ~äÉå= _ÉòìÖëê~ÜãÉå= ïìêÇÉå= ÇáÉ= òìê= Ç~ã~äáÖÉå= wÉáí= ÄÉëíÉå=
hççêÇáå~íÉå= ÇÉê= oÉÑÉêÉåòéìåâíÉ= EpioLsi_f= ÑáÇìÅá~ä= ëí~íáçåëF= ÖÉï®ÜäíI= å®ãäáÅÜ= ÇáÉ= fqocVPJhççêÇáå~íÉåK= aáÉëÉ=
ï~êÉå= ~ìÅÜ= òì= ÇÉå= fdpJ_~ÜåÉå= îçå= `lab= âçãé~íáÄÉäK= ^äë= oÉÑÉêÉåòÉéçÅÜÉ= ÑΩê= ÇáÉ= hççêÇáå~íÉå= ïìêÇÉ= ÇáÉ=
béçÅÜÉ=NVVPKM=ÖÉï®ÜäíK=aáÉëÉ=béçÅÜÉ=Ñ®ääí=ìåÖÉÑ®Üê=áå=ÇáÉ=jáííÉ=òïáëÅÜÉå=ÇáÉ=h~ãé~ÖåÉå=brobcJ`eVO=E^ìÖìëí=
NVVOF= ìåÇ= brobcJaLkiVP= Ej~á= NVVPFI= ïÉäÅÜÉ= ÑΩê= ÇáÉ= i~ÖÉêìåÖ= ÇÉë= isVRJkÉíòÉë= ÄÉëçåÇÉêë= ïáÅÜíáÖ= ï~êÉåK=
wïáëÅÜÉå=ÇÉå=qÉáäâ~ãé~ÖåÉå=ïìêÇÉå=âÉáåÉ=áåÇáîáÇìÉääÉå=_ÉïÉÖìåÖÉå=ÇÉê=pí~íáçåÉå=~åÖÉåçããÉåK==

k~ÅÜ= îÉêëÅÜáÉÇÉåÉå=s~êá~åíÉå=ÇÉê=i~ÖÉêìåÖ=ÇÉë=dÉë~ãíåÉíòÉë= EîÖäK= q~ÄK= NMKOJNF=ïìêÇÉ= ÑΩê= ÇáÉ=ÇÉÑáåáíáîÉ=
_ÉêÉÅÜåìåÖ= ÑçäÖÉåÇÉ= ÖÉòï®åÖíÉ= i∏ëìåÖ= EäççëÉäó= Åçåëíê~áåÉÇ= ëçäìíáçåF= ÖÉï®ÜäíW= aáÉ= dÉçëí~íáçå= wáããÉêï~äÇI=
ïÉäÅÜÉ=áå=~ääÉå=Öê∏ëëÉêÉå=pÉëëáçåÉå=ãáíÖÉãÉëëÉå=ïçêÇÉå=ï~êI=ïìêÇÉ=~äë=cìåÇ~ãÉåí~äéìåâí=~ìÑ=áÜêÉå=çÑÑáòáÉääÉå=
hççêÇáå~íÉå= áã= _ÉòìÖëê~ÜãÉå= fqocVP= EbéçÅÜÉ= NVVPKMF= ÑÉëíÖÉÜ~äíÉåK= wìÇÉã= ïìêÇÉå= ~ÄÉê= ~ìÅÜ= ÇáÉ=
ÉáåòáÖÉå= òïÉá= ~åÇÉêÉå=oÉÑÉêÉåòëí~íáçåÉå= EÑáÇìÅá~ä= ëí~íáçåëF= áã=kÉíòI= ÇáÉ= áå= ÇÉå=brobcJh~ãé~ÖåÉå=ãáíÖÉãÉëJ
ëÉåÉå=fdpJ=ìåÇ=pioJpí~íáçåÉå=tÉííòÉää= EaF=ìåÇ=dê~ò= E^FI=ãáí=ëÉÜê=âäÉáåÉå=ãáííäÉêÉå=cÉÜäÉêå= áå=ÇáÉ=^ìëÖäÉáÅÜìåÖ=
ÉáåÖÉÑΩÜêíK=wìë~ããÉå=ãáí=ÇÉå=éê®òáëÉå=dmpJ_~ÜåÉåI=ïÉäÅÜÉ=ëÉáí=NVVO=ÉÄÉåÑ~ääë= áã= fqoc=îçêäáÉÖÉåI=ÇÉÑáåáÉêÉå=
ëáÉ=ÇáÉ=lêáÉåíáÉêìåÖ=ÇÉë=kÉíòÉëK=a~=ëáÉ=ÖÉçãÉíêáëÅÜ=ìåÖäÉáÅÜ=îÉêíÉáäí=∏ëíäáÅÜ=ÇÉë=pÅÜïÉáòÉêåÉíòÉë=äáÉÖÉå=ìåÇ=ÑΩê=
ëáÉ= âÉáåÉ=^kbqwJa~íÉå= îÉêÑΩÖÄ~ê=ï~êÉåI=ãìëëíÉ= ~ÄÉê=pçêÖÉ=ÖÉíê~ÖÉå=ïÉêÇÉåI=Ç~ëë= Éáå= ~ääÑ®ääáÖÉê=j~ëëëí~ÄëJ
ÑÉÜäÉê= áå=ÇÉå=_~ëáëäáåáÉå=∏ëíäáÅÜ=ÇÉê=pí~íáçå=mÑ®åÇÉê= åáÅÜí=Ç~ë=Ö~åòÉ=kÉíò= îÉêòÉêêÉå=ïΩêÇÉK=^ìë=ÇáÉëÉã=dêìåÇ=
ïìêÇÉ=ÑΩê=ÇáÉ=i~ÖÉêìåÖ=Éáå=?ÖÉïáÅÜíÉíÉê=wï~åÖ?=EïÉáÖÜíÉÇ=Åçåëíê~áåíF=~åÖÉï~åÇíW=aáÉ=fqocVPJhççêÇáå~íÉå=îçå=
wáããÉêï~äÇ=ïìêÇÉå=ÑáñáÉêíI=ÇáÉàÉåáÖÉå=îçå=tÉííòÉää=ìåÇ=dê~ò=ãáí=dÉïáÅÜíÉå=ÉåíëéêÉÅÜÉåÇ=áÜêÉå=ãáííäÉêÉå=cÉÜäÉêå=
EpáÖã~=áå=x_çìÅÜÉê=Éí=~äKI=NVVQW=fbop=qÉÅÜåáÅ~ä=kçíÉ=NUzF=ÉáåÖÉÑΩÜêíK=aÉê=j~ëëëí~Ä=îçå=isVR=áëí=ëçãáí=ÇìêÅÜ=ÇáÉ=
dmpJjÉëëìåÖÉå=ëÉäÄÉê=ÖÉÖÉÄÉå=ìåÇ=ÉåíëéêáÅÜí=ΩÄÉê=ÇáÉ=aÉÑáåáíáçå=ÇÉê=iáÅÜíÖÉëÅÜïáåÇáÖâÉáí=ÇÉê=jÉíÉêÇÉÑáåáíáçåK==

a~ë=dmpJi~åÇÉëåÉíò=isVR=ÄÉëíÉÜí= áå=ÇÉå=e~ìéíâçãéçåÉåíÉå=~ìë=ÇÉå=ÑΩåÑ=brobcJpí~íáçåÉå=ÇÉê=h~ãé~ÖåÉå=
brobcJ`eVO=ìåÇ=brobcJaLkiVP=ëçïáÉ=ÇÉå=S=qÉáäåÉíòÉå=kJ`eUUI=isVRJUVI=isVRJVMI=isVRJVNI=isVRJVO=ìåÇ=
isVRJVQ= EîÖäK= ^ÄÄK= NMKPJNFK= aìêÅÜ= ÇÉêÉå= i~ÖÉêìåÖ= ~ìÑ= ÇÉå= Dfbop= ÑáÇìÅá~äëD= EwáããÉêï~äÇI=tÉííòÉää= ìåÇ= dê~òF=
äáÉÖÉå=ÇáÉ=êÉëìäíáÉêÉåÇÉå=hççêÇáå~íÉå=áã=ÖäçÄ~äÉå=áåíÉêå~íáçå~äÉå=_ÉòìÖëëóëíÉã=fqop=EfqocVPJo~ÜãÉåI=béçÅÜÉ=
NVVPKMF=îçêK=a~å~ÅÜ=ïìêÇÉå=ëáÉ=ãáí=ÇÉå=qê~åëÑçêã~íáçåëÑçêãÉäå=fqop=→=bqopUV=x_çìÅÜÉê=~åÇ=^äí~ãáãáI=NVVRz=
áåë= Éìêçé®áëÅÜÉ= _ÉòìÖëëóëíÉã=bqopUV= EbqocVPJo~ÜãÉåI= béçÅÜÉ= NVUVKMF= ìãÖÉêÉÅÜåÉíK= a~ÄÉá= ïìêÇÉå= ÇáÉ=
dÉëÅÜïáåÇáÖâÉáíÉå= ÇÉë= mä~ííÉåíÉâíçåáâJjçÇÉääÉë= kkoJkrsbiN^= îÉêïÉåÇÉí= Ej~ëëëí~ÄëÑ~âíçê= MKVRSO= ìåÇ=
ûåÇÉêìåÖ=ÇÉê=oçí~íáçåëïáåâÉä=ÖÉã®ëë=x_çìÅÜÉê=Éí=~äKI=NVVQW=fbop=qÉÅÜåáÅ~ä=kçíÉ=NUzFK=a~=ÇáÉ=^ìëÇÉÜåìåÖ=ÇÉë=
kÉíòÉë=ÖäçÄ~ä=ÄÉíê~ÅÜíÉí=êÉä~íáî=âäÉáå=áëí=ìåÇ=~ääÉ=pí~íáçåÉå=~ìÑ=ÇÉê=Éìêçé®áëÅÜÉå=mä~ííÉ=äáÉÖÉåI=ïìêÇÉå=~ÄÉê=âÉáåÉ=
áåÇáîáÇìÉääÉå=pí~íáçåëÖÉëÅÜïáåÇáÖâÉáíÉå=ÄÉêΩÅâëáÅÜíáÖíK=a~ãáí=ïìêÇÉå=ÇáÉ=hççêÇáå~íÉå= ÑΩê=ÇáÉ=béçÅÜÉ=NVUVKM=
ÇÉê=béçÅÜÉ=NVVPKM=ÖäÉáÅÜÖÉëÉíòíK==

Kampagnen: 

  EUREF-CH92 EUREF-D/NL93 EUREF:   | |  
 N-CH88 LV95-89 LV95-90 LV95-91 LV95-92 LV95-94 LV95:  | | | | | | 

Systeme: Rahmen: 

->->->->->  ITRF93 ->-> globales kinematisches Modell ->->   ITRF93 ->->->->->->->->->->->->-> ITRS 
global  (t0=1989.0)   (t0=1993.0)   
  |   :   
ETRS 
kontinental 

--->--->--   ETRF93 ---> kontinent. kinematisches Modell ---> ETRF93 --->--->--->--->--->--->--->--->
 (t0=1989.0)  (t0=1993.0) 

  :   |   
CHTRS 
regional 

------>------> region./lokales kinemat. Modell: CHKM95 -----> CHTRF95 ----->------>------->------->--->
 : (t0=1993.0) 

   :    |   
  : lokal, statisch LV95   CH1903+ 

lokal   :    |   
 | | | | | | | | → 

Zeitband: 1988.0 1989.0 1990.0 1991.0 1992.0 1993.0 1994.0 1995.0    t 

^ÄÄK=NMKPJNW= dmpJh~ãé~ÖåÉåI=_ÉòìÖëëóëíÉãÉ=ìåÇ=_ÉòìÖëê~ÜãÉå=Eãáí=oÉÑÉêÉåòÉéçÅÜÉåF=



=

= =
=

pÉáíÉ=RR= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

aáÉ=ÇÉÑáåáíáîÉ=i∏ëìåÖ=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=PKR=ïìêÇÉ=~ã=PNK=g~åK=NVVS=ENPWONÜF=ÖÉêÉÅÜåÉí=ìåÇ=
íêìÖ=ÇÉå=k~ãÉå=?~ÇÇåÉèKÇÉÑ?K=báåÉ=hìêòîÉêëáçå=ÇÉê=mêçÖê~ããÇçâìãÉåí~íáçå=ãáí=ÇÉå=ïáÅÜíáÖëíÉå=m~ê~ãÉíÉêå=
ìåÇ=pí~íáëíáâÉå=áëí=áã=^åÜ~åÖ=^Q=~ÄÖÉÇêìÅâíK==

jáí= ÇÉå= bqocVPJhççêÇáå~íÉå= ÉåíëíÉÜí= Éáå= îçã= bqocUV= _ÉòìÖëê~ÜãÉå= EbrobcJUVF= ìå~ÄÜ®åÖáÖÉê= a~íÉåë~íòI=
ïÉäÅÜÉê= ìåíÉê= ÇÉê= _ÉòÉáÅÜåìåÖ=`eqocVR= ~äë= íÉêêÉëíêáëÅÜÉê= _ÉòìÖëê~ÜãÉå= ÑΩê= ÇáÉ= åÉìÉ= i~åÇÉëîÉêãÉëëìåÖ=
isVR=ÖáäíK=aáÉëÉê=áëí=âçãé~íáÄÉä=ãáí=bqocVP=òìê=béçÅÜÉ=NVVPKM=EîÖäK=^ÄÄK=NMKPJNFK==

jáí= ÇÉê= éÉê= ÇÉÑáåáíáçåÉã= ÑÉëíÖÉäÉÖíÉå= fÇÉåíáí®í= òïáëÅÜÉå= ÇÉã= ÖäçÄ~äÉå= _ÉòìÖëê~ÜãÉå=bqocVP= EbéçÅÜÉ=
NVVPKMF= ìåÇ= ÇÉã= ÉÄÉåÑ~ääë= ÖäçÄ~ä= ÖÉä~ÖÉêíÉå= _ÉòìÖëê~ÜãÉå= `eqocVR= EbéçÅÜÉ= NVVPKMF= áã= póëíÉã=
`eqopVR= ï~ê= ÇÉê= åÉìÉ= íÉêêÉëíêáëÅÜÉ= _ÉòìÖëê~ÜãÉå= ÇÉê= ëÅÜïÉáòÉêáëÅÜÉå= i~åÇÉëîÉêãÉëëìåÖ= êÉ~äáëáÉêí=
xpÅÜåÉáÇÉê=Éí=~äKI=OMMNW=h~éáíÉä=SKN=ìåÇ=^åÜ~åÖ=^QKNzK==

cΩê= ÇÉå= çéíáã~äÉå= dÉÄê~ìÅÜ= ÇÉë= dmpJkÉíòÉë= ìåÇ= ëÉáåÉê= cáñéìåâíÉ= áå= ÇÉê= sÉêãÉëëìåÖëéê~ñáë= ëçääíÉå= ÇáÉ=
hççêÇáå~íÉå= ëÅÜäáÉëëäáÅÜ= ~ìÅÜ= áã= äçâ~ä= ÖÉä~ÖÉêíÉå= _ÉòìÖëëóëíÉã=`eNVMPH= xpÅÜåÉáÇÉê= Éí= ~äKI= OMMNz=
ÄÉâ~ååí= ëÉáåK= aáÉ= ÖÉçòÉåíêáëÅÜJâ~êíÉëáëÅÜÉå= hççêÇáå~íÉå= ÇÉê= isVRJmìåâíÉ= ïìêÇÉå= Ç~ÜÉê= ãáí= eáäÑÉ= îçå=
pí~åÇ~êÇJmêçòÉÇìêÉå=EmêçÖê~ãã=dblobcF=ìåÇ=ÇÉå=ÇêÉá=qê~åëä~íáçåÉå==

= u=E`eNVMPHF= Z= u=E`eqopVRF= J=STQKPTQ= ã=

= v=E`eNVMPHF= Z= v=E`eqopVRF= J= NRKMRS= ã=

= w=E`eNVMPHF= Z= w=E`eqopVRF= J=QMRKPQS= ã=

áåë= ÖÉçÇ®íáëÅÜÉ= a~íìã= `eNVMPH= ìãÖÉêÉÅÜåÉíK= a~å~ÅÜ= ïìêÇÉå= åçÅÜ= ÖÉçÇ®íáëÅÜÉ= ìåÇ= pÅÜïÉáòÉê=
mêçàÉâíáçåëâççêÇáå~íÉå=ÄÉêÉÅÜåÉíK=cΩê=ÇáÉ=sÉêïÉåÇìåÖ=áå=ÇÉê=~ãíäáÅÜÉå=sÉêãÉëëìåÖ=ïìêÇÉå=ÇáÉ=hççêÇáå~íÉå=
~ã=wÉåíáãÉíÉê=ÖÉêìåÇÉíK=råÖÉ~ÅÜíÉí=~ääÑ®ääáÖÉê=kÉìÄÉëíáããìåÖÉå=ëçääÉå=ÇáÉëÉ=hççêÇáå~íÉå=âçåëí~åí=ÖÉÜ~äíÉå=
ïÉêÇÉåK=jáí=ÇáÉëÉã=p~íò=îçå=hççêÇáå~íÉå=áëí=ÇÉê=äçâ~ä=ÖÉä~ÖÉêíÉ=_ÉòìÖëê~ÜãÉå=isVR=êÉ~äáëáÉêíK==

aáÉ= hççêÇáå~íÉå= ÇÉê= isVRJmìåâíÉ= ïÉêÇÉå= áå= ÇáÉëÉã= _ÉêáÅÜí= åáÅÜí= Éñéäáòáí= éìÄäáòáÉêíK= a~ÇìêÅÜ= ëçää= îÉêãáÉÇÉå=
ïÉêÇÉåI=Ç~ëë=~ääÑ®ääáÖÉ=sÉê®åÇÉêìåÖÉå=åáÅÜí=ÄÉ~ÅÜíÉí=ïÉêÇÉåK=aáÉ=çÑÑáòáÉääÉå=tÉêíÉ=~ääÉê=mìåâíÉ=â∏ååÉå=~ÄÉê=~ìÑ=
ÇÉã=fåíÉêåÉí=ìåíÉê=ÜííéWLLïïïKëïáëëíçéçKÅÜLÖÉç~âíìÉääLÇÉLÖÉçLäîVRLäîVRKÜíã=~ÄÖÉÑê~Öí=ïÉêÇÉåK=açêí=ëáåÇ=~ìÅÜ=
ïÉáíÉêÉ= aÉí~áäë= òì= ÇÉå= mìåâíÉå= ëçïáÉ= Éáå= h~êíÉå~ìëëÅÜåáíí= NWORDMMMI= Ç~ë= mìåâíéêçíçâçää= ãáí= hêçâá= ìåÇ= ÇÉê=
pâóéäçí= ÑΩê= ÇáÉ= p~íÉääáíÉåëáÅÜíÄ~êâÉáí= ~ÄêìÑÄ~êK= tÉáíÉêÉ= aáÉåëíäÉáëíìåÖÉå= ïÉêÇÉå= áã= o~ÜãÉå= ÇÉë= ~âíìÉääÉå=
mêçàÉâíÉë=cáñéìåâíJa~íÉåëÉêîáÅÉ=îçêÄÉêÉáíÉíK==

=

NMKQ _ÉìêíÉáäìåÖ=ÇÉê=dÉå~ìáÖâÉáíX=sÉêÖäÉáÅÜÉ=ãáí=~åÇÉêÉå=kÉíòÉå=
a~=Éáå=ÖÉå~ìÉêÉê=oÉÑÉêÉåòê~ÜãÉå=ÑÉÜäíI=ãáí=ÇÉã=Ç~ë=isVRJkÉíò=îÉêÖäáÅÜÉå=ïÉêÇÉå=â∏ååíÉI=ëíÉÜÉå=äÉÇáÖäáÅÜ=òïÉá=
j∏ÖäáÅÜâÉáíÉå= òìê= bî~äì~íáçå= îÉêëÅÜáÉÇÉåÉê= jçÇÉääî~êá~åíÉå= ëçïáÉ= ÑΩê= ÇáÉ= ~ÄëÅÜäáÉëëÉåÇÉ= _ÉìêíÉáäìåÖ= ÇÉê=
dÉå~ìáÖâÉáí=ÇÉë=dÉë~ãíåÉíòÉë=òìê=sÉêÑΩÖìåÖW==

= ENF= aáÉ=áååÉêÉ=dÉå~ìáÖâÉáí=ÇÉê=dmpJ^ìëïÉêíìåÖÉå=E~=éçëíÉêáçêá=ojpJtÉêíÉF=

= EOF= aáÉ=táÉÇÉêÜçäÄ~êâÉáí=ÇÉê=oÉëìäí~íÉ=ÇìêÅÜ=sÉêÖäÉáÅÜ=îÉêëÅÜáÉÇÉåÉê=q~ÖÉëä∏ëìåÖÉå=ìåÇ=qÉáäâ~ãé~ÖåÉå=

aáÉ= áååÉêÉ= dÉå~ìáÖâÉáí= ÇÉê= dmpJjÉëëìåÖÉå= EpáÖã~= ÇÉê= ÉáåÑ~ÅÜÉå= mÜ~ëÉåÇáÑÑÉêÉåòÉåF= äáÉÖí= ÄÉá= ~ääÉå=
h~ãé~ÖåÉå= E~ìëëÉê=ÄÉá=kbltfpUUF= áã=_ÉêÉáÅÜ= òïáëÅÜÉå=O=ãã=ìåÇ=R=ãã=ìåÇ=ÄÉíê®Öí= áå=ÇÉê=dÉë~ãíä∏ëìåÖ=
PKU=ããK= aáÉ= Ñçêã~äÉå= cÉÜäÉê= Eojp= ÉêêçêF= ÇÉê=dmpJhççêÇáå~íÉå= ïÉêÇÉå= áå= ÇÉê= dê∏ëëÉåçêÇåìåÖ= îçå=
N=ãã=ÑΩê=ÇáÉ=i~ÖÉ=ìåÇ=OJP=ãã=ÑΩê=ÇáÉ=e∏ÜÉ=~ìëÖÉïáÉëÉåK=aáÉëÉ=áååÉêÉå=dÉå~ìáÖâÉáíÉå=ëáåÇ=ÉêÑ~ÜêìåÖëÖÉã®ëë=
òì=çéíáãáëíáëÅÜ=ìåÇ=Éêä~ìÄÉå=åìê=ÉáåÉ= êÉä~íáîÉ=^ìëë~ÖÉ=ΩÄÉê=ÇáÉ=nì~äáí®í= îÉêëÅÜáÉÇÉåÉê=i∏ëìåÖÉåK=aáÉëÉë=sÉêJ
Ñ~ÜêÉå=ïìêÇÉ=ÑΩê=Ç~ë=píìÇáìã=ÇÉê=s~êá~åíÉå=òìê=jçÇÉääáÉêìåÖ=ÇÉê=qêçéçëéÜ®êÉ=~åÖÉï~åÇí=EîÖäK=h~éK=NMKNFK==

wìê= t~ÜêìåÖ= ÇÉê= wìîÉêä®ëëáÖâÉáí= ïìêÇÉå= áå= ÇÉå= e~ìéíâ~ãé~ÖåÉå= ~ääÉ= isVRJpí~íáçåÉå= àÉïÉáäë= ãáåÇÉëíÉåë=
òïÉáã~ä=ëí~íáçåáÉêíK=a~ãáí=â∏ååÉå=ÇáÉ=h~ãé~ÖåÉå=áå=qÉáää∏ëìåÖÉå=çÇÉê=qÉáäâ~ãé~ÖåÉå=~ìÑÖÉíÉáäí=ïÉêÇÉåI=ïÉäÅÜÉ=
Ç~åå= òìê= råíÉêëìÅÜìåÖ= ÇÉê=táÉÇÉêÜçäÄ~êâÉáíÉå= ìåíÉêÉáå~åÇÉê= îÉêÖäáÅÜÉå= ïÉêÇÉå= â∏ååÉåK= aáÉë= ïáêÇ=ãÉáëí=
ãáííÉäë= ûÜåäáÅÜâÉáíëJqê~åëÑçêã~íáçåÉå= EeÉäãÉêíJqê~åëÑçêã~íáçåÉåF= ÖÉã~ÅÜíK= a~= ÇáÉ= ê®ìãäáÅÜÉ= lêáÉåíáÉêìåÖ= ÇÉê=
kÉíòÉ= ÇìêÅÜ= ÇáÉ= éê®òáëÉå= _~ÜåÉå= éê~âíáëÅÜ= îçêÖÉÖÉÄÉå= áëí= ìåÇ= ÇÉê= j~ëëëí~Ä= ~ìë= dmp= áã= ~ÄëçäìíÉå= páååÉ=
ÇÉÑáåáÉêí=áëíI=ëçääÉå=ÄÉá=ÇÉå=qê~åëÑçêã~íáçåÉå=äÉÇáÖäáÅÜ=P=qê~åëä~íáçåÉå=ÇÉê=pÅÜïÉêéìåâíÉ=ÇÉê=qÉáäåÉíòÉ=òìÖÉä~ëëÉå=
ïÉêÇÉåK=wìê=_ÉìêíÉáäìåÖ=ÇÉê=dÉå~ìáÖâÉáí=Eáã=páååÉ=ÇÉê=táÉÇÉêÜçäÄ~êâÉáíF=ïÉêÇÉå=Ç~åå=ÇáÉ=oÉëíÑÉÜäÉê=EoÉëáÇìÉåF=
~å=ÇÉå=hççêÇáå~íÉå=ÜÉê~åÖÉòçÖÉåK==

sÉêëÅÜáÉÇÉåÉ=qê~åëÑçêã~íáçåÉå=òïáëÅÜÉå=q~ÖÉëä∏ëìåÖÉå=áååÉêÜ~äÄ=ÉáåÉê=h~ãé~ÖåÉ=çÇÉê=òïáëÅÜÉå=ÇÉå=hççêÇáJ
å~íÉåë®íòÉå=îçå=qÉáäâ~ãé~ÖåÉå=ÉêÖÉÄÉå=ãáííäÉêÉ=cÉÜäÉê=EojpJtÉêíÉF=~å=ÇÉå=i~ÖÉâççêÇáå~íÉå=îçå=P=J=T=ãã=Eéêç=

http://www.swisstopo.ch/geoaktuell/de/geo/lv95/lv95.htm�


=

= =
=

pÉáíÉ=RS= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

hçãéçåÉåíÉF= ìåÇ= NMJPM= ãã= ~å= ÇÉå= e∏ÜÉå= Eq~ÄK= NMKQJNFK= aìêÅÜ= ÇáÉ= ^ìëÖäÉáÅÜìåÖ= áã= dÉë~ãíåÉíò= áëí= ãáí=
dÉå~ìáÖâÉáíÉå=îçå=ÇÉêëÉäÄÉå=dê∏ëëÉåçêÇåìåÖ=çÇÉê=ÄÉëëÉê=òì=êÉÅÜåÉåK==

= = ojp=ÇÉê=eÉäãÉêíJqê~åëÑçêã~íáçå=

= ^åò~Üä= NK=_ÉçÄK=~ìÑ=OK=_ÉçÄK=EP=qê~åëä~íáçåÉåF=
qÉáäåÉíò= ÖÉãÉáåë~ãÉê= kçêÇ= lëí= e∏ÜÉ=
= mìåâíÉ= xããz= xããz= xããz=

isVRJUV= OM= SKN= RKN= OQKT=

isVRJVM= OO= QKM= QKV= ORKQ=

isVRJVN= PO= SKV= SKO= OSKO=

isVRJVO= NU= PKR= RKM= NRKS=

brobcJ`e= T= QKN= NKQ= NSKQ=

q~ÄK=NMKQJNW== táÉÇÉêÜçäÄ~êâÉáíW=ojpJtÉêíÉ=ÇÉê=eÉäãÉêíJqê~åëÑçêã~íáçåÉå==
Eåìê=P=qê~åëä~íáçåÉåF=òïáëÅÜÉå=ÇÉê=NK=ìåÇ=OK=_ÉçÄ~ÅÜíìåÖ==
áååÉêÜ~äÄ=ÇÉå=e~ìéíâ~ãé~ÖåÉå=îçå=isVR=

få=q~ÄK=NMKQJO=ëáåÇ=~äë=_ÉáëéáÉä=ÇáÉ=oÉëáÇìÉå=~ìë=ÇÉê=PJm~ê~ãÉíÉê=eÉäãÉêíJqê~åëÑçêã~íáçå=ÇÉê=hçãÄáå~íáçå=ÇÉê=
isVRJe~ìéíâ~ãé~ÖåÉå=NVUVJNVVO=~ìÑ=ÇáÉ=i∏ëìåÖ=îçå=brobcJ`eVO=ÖÉòÉáÖí=EîÖäK=h~é=RKRFK==

= oÉëáÇìÉå=áå=xããz=

pí~íáçåëå~ãÉ= kçêÇJpΩÇ= lëíJtÉëí= e∏ÜÉ=

`ÜêáëÅÜçå~= JTKV= QKU= OUKM=

mÑ®åÇÉê= UKP= NKN= JPKN=

wáããÉêï~äÇ= JPKQ= OKO= NMKT=

i~=dáîêáåÉ= JRKT= JUKV= NQKP=

jçåíÉ=dÉåÉêçëç= UKT= MKV= JRMKM=

ojp=éêç=hçãéçåÉåíÉ= TKV= RKO= PMKM=

q~ÄK=NMKQJOW== i~ÖÉJ=ìåÇ=e∏ÜÉåêÉëáÇìÉå=~ìë=ÇÉê=eÉäãÉêíJqê~åëÑçêã~íáçå==
Eåìê=P=qê~åëä~íáçåÉåF=ÇÉê=âçãÄáåáÉêíÉå=e~ìéíâ~ãé~ÖåÉå=NVUVJNVVO==
~ìÑ=ÇáÉ=i∏ëìåÖ=ÇÉê=h~ãé~ÖåÉ=brobcJ`eVO=EîÖäK=~ìÅÜ=h~éK=RKRF=

få= h~éáíÉä= QKQ= ïìêÇÉå= ïÉáíÉêÉ= dÉå~ìáÖâÉáíëìåíÉêëìÅÜìåÖÉå= áã= o~ÜãÉå= ÇÉê= ^ìëïÉêíìåÖ= ÇÉê= brobcJkÉíòÉ=
ÄÉëÅÜêáÉÄÉåK=

báåÉå=ìå~ÄÜ®åÖáÖÉå=sÉêÖäÉáÅÜ=îçå=pí~íáçåëâççêÇáå~íÉå=ÇÉë=isVRJkÉíòÉë=Éêä~ìÄíÉ=ÇáÉ=wïÉáíãÉëëìåÖ=ÇÉë=kÉíòÉë=
?kÉçíÉâíçåáâ= kçêÇëÅÜïÉáò?= áå= ÇÉê= h~ãé~ÖåÉ= kblVR= EîÖäK= h~éK= PKO= ìåÇ= h~éK= VKOFK= aáÉ= oÉëáÇìÉå= ìåÇ=
m~ê~ãÉíÉê=ÉáåÉê=PJm~ê~ãÉíÉê=ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=òïáëÅÜÉå=isVR=ìåÇ=kblVR=ëáåÇ=áå=ÇÉê=q~ÄK=NMKQJP=E~ìÑ=
ÇÉê=ÑçäÖÉåÇÉå=pÉáíÉF=~ìÑÖÉòÉáÖíK==



=

= =
=

pÉáíÉ=RT= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

=

= = oÉëáÇìÉå=áã=äçâ~äÉå=póëíÉã=xããz=

kêK= k~ãÉ= kçêÇ= lëí= e∏ÜÉ=

N= MNUU= JPKU= JRKR= JNPKR=
O= MPUU= JQKQ= JNKV= JPKQ=
P= MQUU= JOKV= MKN= JQKT=
Q= MTUU= JNKO= JNNKQ= JSKV=
R= MVUU= MKO= OKV= JNNKQ=
S= NNUU= JOKQ= RKT= NKU=
T= NOUU= NKN= JPKQ= PKV=
U= NQUU= NKN= JNKS= OQKU=
V= NSUU= TKN= PKV= QRKT=
NM= NVUU= OKO= RKN= ONKN=
NN= OOUU= QKM= TKO= QUKO=
NO= NMPNKPSS= JNKQ= SKP= NRKT=
NP= NMQTKTMM= JQKO= OKN= JNRKM=
NQ= NMQVKMMM= JPKM= JQKT= JOOKU=
NR= NMQVKQMM= MKM= JRKO= JSKU=
NS= NMRNKSMM= JPKQ= JQKP= JNTKV=
NT= NMROKSMM= NKM= JQKO= JOQKN=
NU= NMSUKQMM= NKN= JPKV= JORKS=
NV= NMTNKMMM= JRKM= MKV= OUKO=
OM= NMTOKNMM= NKS= OKU= QVKN=
ON= NMTPKMMM= SKS= PKS= VKS=
OO= NMTSKUMM= JNKR= JUKU= JSKN=
OP= NMUUKMMM= JNKN= MKU= JNKR=
OQ= NMUUKQSU= JNKN= OKM= JOPKO=
OR= NMUUKUMM= PKO= MKV= JNUKV=
OS= NMUVKPMM= MKV= MKQ= JQKR=
OT= NMVMKMMM= NKN= MKP= JNRKQ=
OU= NMVNKPMM= NKN= RKN= JMKO=
OV= NNUSKUMM= PKQ= QKS= JPOKS=
PM= NMUVKSMSKP= JMKO= MKP= SKS=

= ojp=L=hçãéçåÉåíÉ= PKM= QKS= OOKM=

= ^åò~Üä=m~ê~ãÉíÉê= P=

= ^åò~Üä=hççêÇáå~íÉå= VM=

= ojp=ÇÉê=qê~åëÑçêã~íáçå NPKN=

= qê~åëä~íáçå=áå=kçêÇ= = JPKQ= œ= OKQ=ãã=

= qê~åëä~íáçå=áå=lëí= = JQKS= œ= OKQ=ãã=

= qê~åëä~íáçå=áå=ÇÉê=e∏ÜÉ= = POKS= œ= OKQ=ãã=

q~ÄK=NMKQJPW=ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=Eåìê=P=qê~åëä~íáçåÉåF=ÇÉê=pÅÜäìëëä∏ëìåÖ=isVR==
~ìÑ=ÇáÉ=i∏ëìåÖ=ÇÉê=h~ãé~ÖåÉ=kblVR=EÄÉáÇÉ=áå=fqocVPI=béçÅÜÉ=NVVPKMF=

aáÉ= ojpJtÉêíÉ= ÇÉê= i~ÖÉâçãéçåÉåíÉå= ëáåÇ= ãáí= PKM= ãã= ìåÇ= QKS= ãã= ìåíÉê= ÉáåÉã= Ü~äÄÉå= wÉåíáãÉíÉêI= ÇáÉ=
ÉáåòÉäåÉå= i~ÖÉêÉëáÇìÉå= ÉêêÉáÅÜÉå=j~ñáã~äïÉêíÉ= Äáë= òì= N= ÅãK=aÉê=ojp=ÇÉê=e∏ÜÉ= ÄÉíê®Öí= OO=ãã=ãáí=e∏ÜÉåJ
êÉëáÇìÉå=Äáë=òì=R=ÅãK=aáÉë=ïçÜä=ÖÉãÉêâí=áã=o~ÜãÉå=ÉáåÉê=êÉáåÉå=PJm~ê~ãÉíÉêJqê~åëÑçêã~íáçå=EP=qê~åëä~íáçåÉåF=



=

= =
=

pÉáíÉ=RU= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

òïáëÅÜÉå=òïÉá=î∏ääáÖ=ìå~ÄÜ®åÖáÖÉå=jÉëëâ~ãé~ÖåÉåK=aáÉ=oçí~íáçåëïÉêíÉ=êÉëéK=ÇÉê=j~ëëëí~ÄëÑ~âíçê=ÉêÖ~ÄÉå=ëáÅÜ=
áã=o~ÜãÉå=ÉáåÉê=TJm~ê~ãÉíÉêJqê~åëÑçêã~íáçå=ïáÉ=áå=q~ÄK=NMKNJP=~åÖÉÖÉÄÉåW=

oçí~íáçå=ìã=kçêÇJpΩÇJ^ÅÜëÉ= = MKMRNN= œ= MKMNQP=?=

oçí~íáçå=ìã=lëíJtÉëíJ^ÅÜëÉ= =JMKMPTR= œ= MKMOQP=?=

oçí~íáçå=ìã=sÉêíáâ~ä~ÅÜëÉ= =JMKMMQO= œ= MKMNNM=?=

j~ëëëí~ÄëÑ~âíçê= = MKMOMO= œ= MKMRPP=ããLâã=

q~ÄK=NMKQJQW=oçí~íáçåÉå=ìåÇ=j~ëëëí~ÄëÑ~âíçê=ÉáåÉê=TJm~ê~ãÉíÉêJûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=ÇÉê=
pÅÜäìëëä∏ëìåÖ=isVR=~ìÑ=ÇáÉ=i∏ëìåÖ=ÇÉê=h~ãé~ÖåÉ=kblVR=EÄÉáÇÉ=áå=fqocVPI=béçÅÜÉ=
NVVPKMF=

sçå=ÇáÉëÉå=m~ê~ãÉíÉêå=ÇΩêÑíÉ= ëçãáí= Ü∏ÅÜëíÉåë=ÉáåÉ=háééìåÖ=ìã=ÇáÉ=kçêÇJpΩÇJ^ÅÜëÉ=ëáÖåáÑáâ~åí= ëÉáåI=ïÉäÅÜÉ=
ëáÅÜ=éêáã®ê=~ìÑ=ÇáÉ=e∏ÜÉå=~ìëïáêâíK==

aáÉ=ojpJtÉêíÉ=áå=ÇÉê=q~ÄK=NMKQJP=ÇΩêÑíÉå=~ìëë~ÖÉâê®ÑíáÖ=ÑΩê=ÇáÉ=dÉå~ìáÖâÉáí=ÇÉê=isVRJhççêÇáå~íÉå=ëÉáåI=çÄïçÜä=
ëáÉ=ÜáÉê=áã=sÉêÖäÉáÅÜ=ãáí=ÉáåÉã=kÉíò=Éåíëí~åÇÉåI=ïÉäÅÜÉë=ÉÄÉåÑ~ääë=åáÅÜí=ÑÉÜäÉêÑêÉá= áëíK=aáÉ=áã=g~Üê=NVVR=ÖÉãÉëJ
ëÉåÉ=kblVRJh~ãé~ÖåÉ=éêçÑáíáÉêíÉ= áããÉêÜáå=îçå=ÉáåÉê=ÇÉìíäáÅÜ=îÉêÄÉëëÉêíÉå=p~íÉääáíÉåâçåëíÉää~íáçåK=a~ÖÉÖÉå=áëí=
òì= ÄÉ~ÅÜíÉåI= Ç~ëë= ÇáÉ= e∏ÜÉåÇáÑÑÉêÉåòÉå= ÇÉê= pí~íáçåÉå= áå= ÇÉê=kçêÇëÅÜïÉáòI=ïÉäÅÜÉ=ãáí= ÇáÉëÉê= qê~åëÑçêã~íáçå=
ìåíÉêëìÅÜí=ïìêÇÉåI=áã=^ääÖÉãÉáåÉå=ÖÉêáåÖÉê=ëáåÇ=~äë=áã=dÉë~ãíåÉíò=îçå=isVRK=

báåÉ=ïÉáíÉêÉ=sÉêÖäÉáÅÜëã∏ÖäáÅÜâÉáí=ÄáÉíÉí=Ç~ë=bìêçéÉ~å=sÉêíáÅ~ä=oÉÑÉêÉåÅÉ=kÉíïçêâ=EbrskFK=aáÉëÉë=ïìêÇÉ=
áã=o~ÜãÉå=ÇÉê= Éìêçé~ïÉáíÉå=dmpJh~ãé~ÖåÉ= EbrskDVTF= îçã=ONKJOVK=j~á= NVVT=ÄÉçÄ~ÅÜíÉíK=aáÉ=jÉëëìåÖÉå=
ÇáÉåíÉå=îçê=~ääÉã=ÇÉê=sÉêâåΩéÑìåÖ=îçå=káîÉääÉãÉåíåÉíòÉå=ìåÇ=mÉÖÉäëí~íáçåÉå=ãáí=dmpJkÉíòÉåK= få=ÇÉê=pÅÜïÉáò=
ïìêÇÉå= ëáÉÄÉå= pí~íáçåÉå= ï®ÜêÉåÇ= ÉáåÉê= tçÅÜÉ= ÄÉçÄ~ÅÜíÉíI= òìë~ããÉå= ãáí= ÇÉå= mÉêã~åÉåíëí~íáçåÉå=
wáããÉêï~äÇ=ìåÇ=mÑ®åÇÉêK=aáÉ=dÉë~ãí~ìëïÉêíìåÖ=ÇáÉëÉê=h~ãé~ÖåÉ=ïìêÇÉ=~ã=^fr_=ÇìêÅÜÖÉÑΩÜêí= xfåÉáÅÜÉå=Éí=
~äKI= NVVUzK=aáÉ=oÉëáÇìÉå=ìåÇ=m~ê~ãÉíÉê= ÉáåÉê= PJm~ê~ãÉíÉê=ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå= EeÉäãÉêíJqê~åëÑçêã~íáçåF=
òïáëÅÜÉå=ÇÉå=òïÉá=i∏ëìåÖÉå=isVR=ìåÇ=brsk=ëáåÇ=áå=ÇÉê=q~ÄK=NMKQJR=~ìÑÖÉòÉáÖíK==

= = oÉëáÇìÉå=áã=äçâ~äÉå=póëíÉã=xããz=

kêK= k~ãÉ= kçêÇ= lëí= e∏ÜÉ=

N= `ÜêáëÅÜçå~= JOKQ= JQKP= NKR=
O= _çìêÖJpíJmáÉêêÉ= OKP= NKS= JOQKS=
P= i~=dáîêáåÉ= JOKR= PKV= JVKT=
Q= lÄÉê~äé= RKM= JMKO= JTKO=
R= páÄäáåÖÉå= JMKO= PKM= PRKR=
S= pí~Äáç= J= J= J=
T= wÉêåÉò= JNKM= JNKV= SKT=
RM= wáããÉêï~äÇ= JNKO= JOKN= JOKN=

= ojp=L=hçãéçåÉåíÉ= OKT= PKM= NUKR=

= ^åò~Üä=m~ê~ãÉíÉê= P=

= ^åò~Üä=hççêÇáå~íÉå= ON=

= ojp=ÇÉê=qê~åëÑçêã~íáçå NMKV=

= qê~åëä~íáçå=áå=kçêÇ= = JRRKM= œ= QKN=ãã=

= qê~åëä~íáçå=áå=lëí= = JTTKU= œ= QKN=ãã=

= qê~åëä~íáçå=áå=ÇÉê=e∏ÜÉ= = JVKN= œ= QKN=ãã=

q~ÄK=NMKQJRW=ûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=Eåìê=P=qê~åëä~íáçåÉåF=ÇÉê=pÅÜäìëëä∏ëìåÖ=isVR=EfqocVPI=béçÅÜÉ=
NVVPKMF=~ìÑ=ÇáÉ=i∏ëìåÖ=ÇÉê=h~ãé~ÖåÉ=brskDVT=EfqocVSI=béçÅÜÉ=NVVTKQF=

^ìÅÜ= áå= ÇáÉëÉã= sÉêÖäÉáÅÜ=ãáííÉäë= êÉáåÉê= PJm~ê~ãÉíÉêJeÉäãÉêííê~åëÑçêã~íáçå= ÄäÉáÄÉå= ÇáÉ= ojpJtÉêíÉ= ÇÉê= i~ÖÉJ
âçãéçåÉåíÉå= ãáí= OKT= ãã= ìåÇ= PKM= ãã= ìåíÉê= ÉáåÉã= Ü~äÄÉå= wÉåíáãÉíÉê= ìåÇ= ÇáÉ= i~ÖÉêÉëáÇìÉå= ÉêêÉáÅÜÉå=
j~ñáã~äïÉêíÉ=îçå=R=ããK=aÉê=ojp=ÇÉê=e∏ÜÉ=ÄÉíê®Öí=NUKR=ãã=ãáí=e∏ÜÉåêÉëáÇìÉå=Äáë=PKR=ÅãK=fã=råíÉêëÅÜáÉÇ=òì=



=

= =
=

pÉáíÉ=RV= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

kblVR=ÇÉÅâÉå=ÇáÉ=pí~íáçåÉå=áå=ÇáÉëÉê=qê~åëÑçêã~íáçå=~ÄÉê=éê~âíáëÅÜ=ÇáÉ=Ö~åòÉ=pÅÜïÉáò=~ÄK=aáÉ=qê~åëä~íáçåÉå=áã=
_ÉêÉáÅÜ=îçå=ãÉÜêÉêÉå=wÉåíáãÉíÉêå=Éêâä®êÉå=ëáÅÜ=ÇìêÅÜ=ÇáÉ=_ÉïÉÖìåÖÉå=îçå=bìêçé~=áã=ÖäçÄ~äÉå=_ÉòìÖëê~ÜãÉå=
fqoc=òïáëÅÜÉå=ÇÉå=béçÅÜÉå=NVVPKM=ìåÇ=NVVTKQK=cΩê=ÇáÉ=oçí~íáçåëïÉêíÉ=êÉëéK=ÇÉå=j~ëëëí~ÄëÑ~âíçê=ïÉêÇÉå= áå=
ÉáåÉê=TJm~ê~ãÉíÉêJqê~åëÑçêã~íáçå=ÇáÉ=tÉêíÉ=îçå=q~ÄK=NMKQJS=ÄÉêÉÅÜåÉíK=a~ÄÉá=áëí=áå=ÇáÉëÉã=c~ää=ÇáÉ=háééìåÖ=ìã=
ÇáÉ=lëíJtÉëíJ^ÅÜëÉ=ëáÖåáÑáâ~åíK=

oçí~íáçå=ìã=kçêÇJpΩÇJ^ÅÜëÉ= =JMKMNMO= œ= MKMMRR=?=

oçí~íáçå=ìã=lëíJtÉëíJ^ÅÜëÉ= = MKMQPT= œ= MKMMTV=?=

oçí~íáçå=ìã=sÉêíáâ~ä~ÅÜëÉ= = MKMMNU= œ= MKMMQQ=?=

j~ëëëí~ÄëÑ~âíçê= =JMKMNPQ= œ= MKMONO=ããLâã=

q~ÄK=NMKQJSW=oçí~íáçåÉå=ìåÇ=j~ëëëí~ÄëÑ~âíçê=ÉáåÉê=TJm~ê~ãíÉêJûÜåäáÅÜâÉáíëíê~åëÑçêã~íáçå=ÇÉê=
pÅÜäìëëä∏ëìåÖ=isVR=~ìÑ=ÇáÉ=i∏ëìåÖ=ÇÉê=h~ãé~ÖåÉ=brskDVT=



=

= =
=

pÉáíÉ=SM= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

NMKR wìë~ããÉåÑ~ëëìåÖ=ÇÉê=dÉë~ãí~ìëÖäÉáÅÜìåÖ=isVR=
wìë~ããÉåÑ~ëëÉåÇ=ä®ëëí=ëáÅÜ=ÇáÉ=dÉë~ãí~ìëÖäÉáÅÜìåÖ=îçå=isVR=ïáÉ=ÑçäÖí=ÅÜ~ê~âíÉêáëáÉêÉåW=

= báÖÉåëÅÜ~ÑíÉåW=

- dmpJ^ìëïÉêíìåÖ=ãáí=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=PKR=Ei∏ëìåÖ=îçã=PNJg^kJVS=NPWONF=
- hçãÄáå~íáçå=îçå=NT=dmpJh~ãé~ÖåÉå=òïáëÅÜÉå=NVUU=ìåÇ=NVVQ=
- NMQ=e~ìéíéìåâíÉ=ÇÉë=isVRJkÉíòÉë=EãÉÜêã~äë=ÖÉãÉëëÉåF==
- NVR=^åëÅÜäìëëéìåâíÉ=EãÉáëí=åáÅÜí=qÉáä=ÇÉë=isVRJkÉíòÉë=ìåÇ=åìê=Éáåã~ä=ÖÉãÉëëÉåF==
- kÉíòïÉêâ=îçå=?áçåçëéÜ®êÉåÑêÉáÉå?=iPJ_~ëáëäáåáÉå=EÉáåòÉäåÉ=^åëÅÜäΩëëÉ=åìê=iNF==
- ^ìëïÉêíìåÖ=áã=_ÉòìÖëëóëíÉã=fqopI=_ÉòìÖëê~ÜãÉå=fqocVP=EbéçÅÜÉ=NVVPKMF=
- fqocVPJhççêÇáå~íÉå=EbéçÅÜÉ=NVVPKMF=îçå=wáããÉêï~äÇ=ÑáñáÉêí==
- fqocVPJhççêÇáå~íÉå=EbéçÅÜÉ=NVVPKMF=îçå=tÉííòÉää=ìåÇ=dê~ò=~äë=i~ÖÉêìåÖëéìåâíÉ=ãáí=ÇÉåëÉäÄÉå=
ãáííäÉêÉå=cÉÜäÉêå=ÉáåÖÉÑΩÜêí=ïáÉ=ëáÉ=áå=ÇÉê=fqocVP=i∏ëìåÖ=ÖÉëÅÜ®íòí=ïçêÇÉå=ï~êÉå==

- ^ääÉ=~åÇÉêÉå=pí~íáçåëâççêÇáå~íÉå=ïìêÇÉå=çÜåÉ=~=éêáçêá=dÉïáÅÜíÉ=ÖÉëÅÜ®íòí==
- sÉêïÉåÇìåÖ=îçå=éê®òáëÉå=p~íÉääáíÉåJ_~ÜåÉå=Eaj^=ìåÇ=`labLfdpF=ìåÇ=fbopJmçäéçëáíáçåÉå=
- _ÉêΩÅâëáÅÜíáÖìåÖ=îçå=áåÇáîáÇìÉääÉå=mÜ~ëÉåÉñòÉåíêÉå=EëçÖK=^åíÉååÉåçÑÑëÉíëI=òKqK=ÉäÉî~íáçåë~ÄÜ®åÖáÖF=
ÑΩê=~ääÉ=dmpJ^åíÉååÉå=

- ^ääÉ=mÜ~ëÉåãÉÜêÇÉìíáÖâÉáíÉå=áã=kÉíò=ïìêÇÉå=ÖÉä∏ëí=ìåÇ=~ìÑ=Ö~åòÉ=w~ÜäÉå=ÑáñáÉêí=êÉëéK=îçêÉäáãáåáÉêí=
- hçêêÉä~íáçåÉå=òïáëÅÜÉå=ÇÉå=_~ëáëäáåáÉå=ïìêÇÉå=âçêêÉâí=ãçÇÉääáÉêí==
- ^=éêáçêá=jçÇÉää=ÑΩê=ÇáÉ=qêçéçëéÜ®êÉåêÉÑê~âíáçåW=^kbqwJjçÇÉää=îÉêïÉåÇÉí==
- pÅÜ®íòìåÖ=ÉáåÉë=qêçéçëéÜ®êÉåé~ê~ãÉíÉêë=EòÉåáíÜ=é~íÜ=ÇÉä~óF=éêç=_~ëáëäáåáÉ=ìåÖÉÑ®Üê=éêç=Q=píìåÇÉå=
jÉëëÇ~íÉå==

- jÉëëáåíÉêî~ää=Eë~ãéäáåÖ=ê~íÉF=NR=pÉâìåÇÉå=çÇÉê=PM=pÉâìåÇÉå=E~ääÉ=jÉëëÉéçÅÜÉå=îÉêïÉåÇÉíF==
- jáåáã~äÉäÉî~íáçå=EÅìíJçÑÑ=~åÖäÉFW=OM=dê~Ç==

= cáäÉJk~ãÉåW=

= dÉåÉê~ä=`çåëí~åíëW= uWLdbkL`lkpqK=
= mçäÉ=fåÑçêã~íáçåW= uWLdbkL`MQ|^iibKbom=
= içÅ~ä=dÉçÇÉíáÅ=a~íìãW= uWLdbkLa^qrjK=
= p~íÉääáíÉ=fåÑçW= uWLdbkLp^qbiifqK=
= p~íÉääáíÉ=mêçÄäÉãëW= uWLdbkLp^q`oruK=
= ^éêáçêá=hççêÇáå~íÉåW= mWLisVRK`j_LlrqLisVR^moK`oa=
= mêçÖê~ããJ^ìëÇêìÅâW= mWLisVRK`j_LlrqLisVRabcKlrq=
= hççêÇáå~íÉåJcáäÉW= mWLisVRK`j_LlrqLisVRabcK`oa=
= s~êLhçî~êJj~íêáñ=hççêÇáå~íÉåW= mWLisVRK`j_LlrqLisVRabcK`ls=
= s~êLhçî~êJj~íêáñ=qçí~äW= mWLisVRK`j_LlrqLisVRabcK`lq=

= hÉååïÉêíÉW=

= ^åò~Üä=pÉëëáçåÉå=L=kbnJcáäÉëW= NMN=
= ^åò~Üä=pí~íáçåÉåW= OVV=
= ^åò~Üä=_ÉçÄ~ÅÜíìåÖÉåW= QDQPQDMTU== EmÜ~ëÉåÇáÑÑÉêÉåòÉåI=ëáåÖäÉ=ÇáÑÑÉêÉåÅÉëF=
= ^åò~Üä=m~ê~ãÉíÉê=Eíçí~äFW= OSTT=
= = Ç~îçå=pí~íáçåëâççêÇáå~íÉåW= = UVT=
= = Ç~îçå=qêçéçëéÜ®êÉåé~ê~ãÉíÉêW= = NSSN= EîçêÉäáãáåáÉêíF=
= ^=éêáçêá=páÖã~=ÇÉê=mÜ~ëÉåÄÉçÄ~ÅÜíìåÖÉåW= O== ãã== EòÉêç=ÇáÑÑÉêÉåÅÉëI=iN=mÜ~ëÉF=
= ^=éêáçêá=páÖã~=ÇÉê=qêçéçëéÜ®êÉåJm~ê~ãÉíÉêW= R== ãã== E~ÄëçäìíF=
= = P== ãã== EêÉä~íáîF=
= páÖã~=ÇÉê=ÉáåÑ~ÅÜÉå=mÜ~ëÉåÇáÑÑÉêÉåòÉåW= PKU== ãã== EëáåÖäÉ=ÇáÑÑÉêÉåÅÉëF=

= i~ÖÉêìåÖW=cáñéìåâíÉ=EhççêÇáå~íÉå=áå=fqocVPI=béçÅÜÉ=NVVPKMFW=

= wáããÉêï~äÇ=NNUSKUMM==EdmpJ^åíÉååÉåéìåâí=iHqUUFW= u=Z== QPPNOVTKOQNN=
= = E~ìÑ=dmpJj~ëíF= v=Z= RSTRRRKSTOR=
= = = w=Z= QSPPNPPKUMNQ=

= wáããÉêï~äÇ=NNUSKUMM==EdmpJ^åíÉååÉåéìåâí=dmpUTFW= u=Z= QPPNOVPKTQTQ=
= = E~ìÑ=e~ìëÇ~ÅÜF= v=Z= RSTRQNKURQV=
= = = w=Z= QSPPNPRKVPMS=



=

= =
=

pÉáíÉ=SN= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

= pí~íáçåÉå=ãáí=~=éêáçêá=páÖã~ë=~ìÑ=ÇÉå=pí~íáçåëâççêÇáå~íÉå=EïÉáÖÜíëFW=

= tÉííòÉää=NOMM=Etbqq=áå=brobcJ`eVOFW= kçêíÜW=O=ãã= b~ëíW=O=ãã= réW=P=ãã=
= tÉííòÉää=NOMN=Etbqqwbii=áå=aobcJVPFW= kçêíÜW=O=ãã= b~ëíW=O=ãã= réW=P=ãã=
= dê~ò=brobcJSN=Edo^w=áå=aobcJVPFW= kçêíÜW=R=ãã= b~ëíW=R=ãã= réW=T=ãã=

=

_ÉòΩÖäáÅÜ= ÇÉê= dÉå~ìáÖâÉáí= Ç~êÑ= ÑÉëíÖÉÜ~äíÉå= ïÉêÇÉåI= Ç~ëë= ãáí= ÇÉã= dmpJkÉíò= ÇÉê= åÉìÉå= i~åÇÉëîÉêJ
ãÉëëìåÖ=isVR=êÉëéK=ãáí=`eqocVR=Éáå=_ÉòìÖëê~ÜãÉå=êÉ~äáëáÉêí=ïÉêÇÉå=âçååíÉI=ÇÉëëÉå=?~ÄëçäìíÉ?=ÖäçÄ~äÉ=
i~ÖÉêìåÖ= áå=wáããÉêï~äÇ=ÖÉÖÉåΩÄÉê= fqopLfqocVP=ÄòïK=bqopUVLbqocVP=~ìÑ=Å~K=N=Åã=ÖÉå~ì= EN=σF=ÄÉâ~ååí=
áëíK=aáÉ=lêáÉåíáÉêìåÖ=áëí=~ìÑ=ÄÉëëÉê=~äë=MKN?=çÇÉê=MKMP=ãÖçå=ìåÇ=ÇÉê=j~ëëëí~Ä=~ìÑ=ÄÉëëÉê=~äë=MKN=ééã=EàÉ=N=σF=
ÄÉëíáããíK= aáÉ= êÉä~íáîÉ= dÉå~ìáÖâÉáí= EN=σF= òïáëÅÜÉå= òïÉá= ÄÉäáÉÄáÖÉå= e~ìéíéìåâíÉå= áã= isVRJkÉíò= ÄÉíê®Öí= áã=
`eqocVR=ãáåÇÉëíÉåë=N=Åã=áå=ÇÉê=i~ÖÉ=ìåÇ=P=Åã=áå=ÇÉê=EÉääáéëçáÇáëÅÜÉåF=e∏ÜÉK==

=

NMKS k~ÅÜîÉê~êÄÉáíìåÖÉå=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=Q=ìåÇ=
^ìëÄäáÅâ=

cΩê= sÉêÖäÉáÅÜëJ= ìåÇ= qÉëíòïÉÅâÉ=ïìêÇÉ= ÇáÉ= dÉë~ãí~ìëÖäÉáÅÜìåÖ= ~ääÉê= isVRJh~ãé~ÖåÉå= áã= gìäá= NVVS=ãáí= ÇÉê=
_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKM= Ä~ëáÉêÉåÇ=~ìÑ= ÇÉå=kçêã~äÖäÉáÅÜìåÖë~åíÉáäÉå= ENMN=kbnJcáäÉëF=ïáÉÇÉêÜçäíK=
aáÉ=êÉëìäíáÉêÉåÇÉå=hççêÇáå~íÉå=ï~êÉå= áå=ÇÉå=i~ÖÉâçãéçåÉåíÉå= áã=pìÄãáääáãÉíÉêÄÉêÉáÅÜ= áÇÉåíáëÅÜI= áå=ÇÉê=e∏ÜÉ=
êÉëìäíáÉêíÉ=~ìë=ÇÉê=PJm~ê~ãÉíÉêJeÉäãíÉêíê~åëÑçêã~íáçå=Éáå=ojp=îçå=O=ããK=

pÅÜäáÉëëäáÅÜ=ïìêÇÉå= áã=^ìÖìëí=OMMO=ïÉáíÉêÉ=sÉêÖäÉáÅÜëÄÉêÉÅÜåìåÖÉå=ãáí=ÇÉê=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=
QKO= ÖÉã~ÅÜíI= å~ÅÜÇÉã= ÇáÉ= kçêã~äÖäÉáÅÜìåÖë~åíÉáäÉ= â~ãé~ÖåÉåïÉáëÉ= áå= OQ= kbnJcáäÉë= òìë~ããÉåÖÉÑ~ëëí=
ïçêÇÉå=ï~êÉåK=aáÉ=oÉëìäí~íÉ=ÇáÉëÉê=^aakbnJ^ìëÖäÉáÅÜìåÖ=ëáåÇ=áã=^åÜ~åÖ=^R=òìë~ããÉåÖÉëíÉääíK=páÉ=Éêä~ìÄÉå=
âçÜ®êÉåíÉ=sÉêÖäÉáÅÜÉ=òïáëÅÜÉå=ÇÉå=h~ãé~ÖåÉåK==

^ìÅÜ= å~ÅÜ= ^ÄëÅÜäìëë= ÇÉê=dÉë~ãí~ìëïÉêíìåÖ= îçå= isVR=ïìêÇÉå= åçÅÜ= píìÇáÉå= ÄÉòΩÖäáÅÜ= ÇÉå=jÉíÉçãçÇÉääÉå=
ÖÉã~ÅÜíI= ìã= áåëÄÉëçåÇÉêÉ= ÇáÉ= dÉå~ìáÖâÉáí= ÇÉê= e∏ÜÉå= áã= eáåÄäáÅâ= ~ìÑ= ÇáÉ= hçãÄáå~íáçå= ãáí= ÇÉã= i~åÇÉëJ
åáîÉääÉãÉåí= òì= îÉêÄÉëëÉêåK= fã= o~ÜãÉå= ÇÉë= mêçàÉâíÉë=iekVR= ëçääíÉ= ëÅÜäáÉëëäáÅÜ= Éáå= EçêíÜçãÉíêáëÅÜÉëF= e∏ÜÉåJ
ëóëíÉã= áå= ÇÉê= pÅÜïÉáò= ÖÉëÅÜ~ÑÑÉå= ïÉêÇÉåI= ïÉäÅÜÉë= ÇáÉ= ìåâçãéäáòáÉêíÉI= âçÜ®êÉåíÉ= hçãÄáå~íáçå= îçå= dmpI=
káîÉääÉãÉåí=ìåÇ=ÇÉã=dÉçáÇãçÇÉää=Éêã∏ÖäáÅÜí=xj~êíáI=NVVTX=j~êíá=ìåÇ=pÅÜä~ííÉêI=OMMOX=pÅÜä~ííÉê=ìåÇ=j~êíáI=OMMOX=
j~êíáI=OMMOzK==

a~ë= áå= ÇáÉëÉã= _ÉêáÅÜí= ÇçâìãÉåíáÉêíÉ= e~ìéíåÉíò= îçå= isVR= ïìêÇÉ= áå= ÇÉå= g~ÜêÉå= NVVR= Äáë= NVVU= åçÅÜ= ïÉáíÉê=
îÉêÇáÅÜíÉíI=ïçÄÉá=~ìÑ=ÉáåÉ=ã∏ÖäáÅÜëí=ÄÉåìíòÉêJ=ìåÇ=ÄÉÇ~êÑëÖÉêÉÅÜíÉ=^ìëï~Üä=ÇÉê=pí~íáçåÉå=ÖÉ~ÅÜíÉí=ïìêÇÉK=jáí=
ÇÉê= wïÉáíãÉëëìåÖ= ÇÉë= ÖÉë~ãíÉå= isVRJkÉíòÉë= Ee~ìéíJ= ìåÇ= sÉêÇáÅÜíìåÖëåÉíòF= áã= g~Üê= NVVU= ìåÇ= ÇÉê=
_ÉëíáããìåÖ= ÇÉë= _ÉòìÖëê~ÜãÉåë= `eqocVU= âçååíÉ= Ç~åå= òìã= ÉêëíÉå=j~ä= Éáå= ÜçãçÖÉåÉêI= áååÉêí= âìêòÉê= wÉáí=
ÖÉãÉëëÉåÉê= hççêÇáå~íÉåë~íò= ÑΩê= ~ääÉ= isVRJmìåâíÉ= êÉ~äáëáÉêí= ïÉêÇÉåK= a~ÄÉá= Ü~ÄÉå= ëáÅÜ= ~ìÅÜ= ÇáÉ= çÄáÖÉå=
dÉå~ìáÖâÉáíëëÅÜ®íòìåÖÉå=ÄÉëí®íáÖí=xtáÖÉíI=NVVUX=_êçÅâã~åå=ìåÇ=táÖÉíI=OMMPzK==

bë=áëí=îçêÖÉëÉÜÉåI=Ç~ëë=ëé®íÉê=ïÉáíÉêÉ=táÉÇÉêÜçäìåÖëãÉëëìåÖÉå=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåI=Ç~ãáí=ÇáÉ=dÉå~ìáÖâÉáí=áã=
o~ÜãÉå= ÇÉë= âáåÉã~íáëÅÜÉå=jçÇÉääë=`ehjVR= ëçÖ~ê= åçÅÜ= ÖÉëíÉáÖÉêí= ïÉêÇÉå= â~åå= ìåÇ= ÑΩê= ~ääÉ=e~ìéíéìåâíÉ=
~ääã®ÜäáÅÜ=áåÇáîáÇìÉääÉ=dÉëÅÜïáåÇáÖâÉáíëîÉâíçêÉå=ÖÉëÅÜ®íòí=ïÉêÇÉå=â∏ååÉåK=fã=eáåÄäáÅâ=~ìÑ=ÇáÉëÉë=wáÉä=ïìêÇÉ=îçå=
ëïáëëíçéç=Ç~ë=mêçàÉâí=pïáëëQa=ÖÉëí~êíÉíK=
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NN iáíÉê~íìê=
^ãã~åå=oKI=^K=`~êçëáç=ìåÇ=tK=räêáÅÜ=ENVVSFW=hçåëÉèìÉåòÉå=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=VR=ÑΩê=ÇáÉ=^ãíäáÅÜÉ=

sÉêãÉëëìåÖK=sÉêãÉëëìåÖI=mÜçíçÖê~ããÉíêáÉI=hìäíìêíÉÅÜåáâI=OLVSK=

_~ìÉêëáã~I= fK= ENVUPFW= k^spq^o= L= däçÄ~ä= mçëáíáçåáåÖ= póëíÉã= EdmpF= f= Ó= fffK=jáííÉáäìåÖÉå= ÇÉê= p~íÉääáíÉåJ_ÉçÄJ
~ÅÜíìåÖëëí~íáçå=wáããÉêï~äÇI=kêK=TI=NM=ìåÇ=NOK=aêìÅâÉêÉá=ÇÉê=råáîÉêëíáí®í=_ÉêåI=NVUOLNVUPK=

_ÉìíäÉê= dKI= fK= _~ìÉêëáã~I=tK= dìêíåÉêI= jK= oçíÜ~ÅÜÉêI= qK= pÅÜáäÇâåÉÅÜí= ENVUTFW= bî~äì~íáçå= çÑ= íÜÉ= ^ä~ëâ~= däçÄ~ä=
mçëáíáçåáåÖ=`~ãé~áÖå=ïáíÜ=íÜÉ=_ÉêåÉëÉ=pçÑíï~êÉK=gçìêå~ä=çÑ=dÉçéÜóëáÅ~ä=oÉëÉ~êÅÜI=sçäK=VOI=kçK=_OI=ééK=
NOVRJNPMPI=NVUTK=

_ÉìíäÉê= dKI= tK= dìêíåÉêI= jK= oçíÜ~ÅÜÉê= ~åÇ= rK= táäÇ= ENVUVFW= qÜÉ= pïáëë= NVUT= dmp= `~ãé~áÖåW= bñéÉêáÉåÅÉë= áå=
ãÉÇáìã= ëáòÉ= åÉíïçêâëK= mêçÅÉÉÇáåÖë= çÑ= íÜÉ= cáêëí= fåíÉêå~íáçå~ä=tçêâëÜçé= çå= dÉçÇÉëó= Ñçê= íÜÉ= bìêçéÉJ
^ÑêáÅ~=cáñÉÇ=iáåâ=áå=íÜÉ=píê~áí=çÑ=dáÄê~äí~êI=j~ÇêáÇI=pé~áåI=j~êÅÜ=NVUVK=

_ÉìíäÉê=dK=ENVVPFW=qÜÉ=NVVO=fdp=qÉëí=`~ãé~áÖåI=béçÅÜDVOI=~åí=íÜÉ=fdp=máäçí=pÉêîáÅÉW=^å=lîÉêîáÉïK=fåW=dK=_ÉìíäÉê=
~åÇ=bK=_êçÅâã~åå= EbÇëKFW=mêçÅÉÉÇáåÖë=çÑ= íÜÉ= NVVP= fdp=tçêâëÜçéI= ORJOS=j~êÅÜ=NVVPI=^ëíêçåçãáÅ~ä=
fåëíáíìíÉ=råáîÉêëáíó=çÑ=_ÉêåÉI=aêìÅâÉêÉá=ÇÉê=råáîÉêëáí®í=_Éêå=NVVPK=

_ÉìíäÉê=dKI=fKfK=jìÉääÉêI=oK=kÉáä~å=ENVVQ~FW=qÜÉ=fåíÉêå~íáçå~ä=dmp=pÉêîáÅÉ=Ñçê=dÉçÇóå~ãáÅë=EfdpFW=aÉîÉäçéãÉåí=~åÇ=
pí~êí=çÑ=lÑÑáÅá~ä=pÉêîáÅÉ=çå=N=g~åì~êó=NVVQK=_ìääÉíáå=d¨çÇ¨ëáèìÉI=sçäKSUI=kçKNI=NVVQI=ééKQPJRNK=

_ÉìíäÉê=dKI= fK=jìÉääÉêI= oK=kÉáä~å= ìåÇ=oK=tÉÄÉê= ENVVQÄFW= fdp= J=aÉê= fåíÉêå~íáçå~äÉ=dmpJaáÉåëí= ÑΩê=dÉçÇóå~ãáâK=
wÉáíëÅÜêáÑí=ÑΩê=sÉêãÉëëìåÖëïÉëÉåI=RLNVVQI=ééKOONJOPOK=

_ÉìíäÉê=dKI= ^K=dÉáÖÉêI=jK= oçíÜ~ÅÜÉêI= pK= pÅÜ~ÉêI= aK= pÅÜåÉáÇÉê= ìåÇ= ^K=táÖÉí= ENVVRFW= ^ìëïÉêíìåÖÉå= ÇÉê=dmpJ
jÉëëâ~ãé~ÖåÉåK= fåW= cK= gÉ~åêáÅÜ~êÇ= EeêëÖKFW= aêÉáÇáãÉåëáçå~äÉë= qÉëíåÉíò= qìêíã~åå= NVURJNVVPI= qÉáä= ff=
EdmpJkÉíòFK= dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ= ^êÄÉáíÉå= áå= ÇÉê= pÅÜïÉáòI= _~åÇ= RNI= pÅÜïÉáòÉêáëÅÜÉ= dÉçJ
Ç®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜ=NVVRK=

_çìÅÜÉê=`K=~åÇ=wK=^äí~ãáãá=ENVUVFW=qÜÉ=áåáíá~ä=fbop=qÉêêÉëíêá~ä=oÉÑÉêÉåÅÉ=cê~ãÉK=fbop=qÉÅÜåáÅ~ä=kçíÉ=kçK=NK=

_çìÅÜÉê= `K= ~åÇ= wK= ^äí~ãáãá= ENVVOFW= qÜÉ= brobc= qÉêêÉëíêá~ä= oÉÑÉêÉåÅÉ= póëíÉã= ~åÇ= áíë= Ñáêëí= êÉ~äáë~íáçåëK= fåW= bK=
dìÄäÉêI= hK= mçÇÉê= ~åÇ=eK= eçêåáâ= EbÇëKFW=sÉê∏ÑÑÉåíäáÅÜìåÖÉå= ÇÉê= _~óÉêáëÅÜÉå= hçããáëëáçå= ÑΩê= ÇáÉ= fåíÉêJ
å~íáçå~äÉ= bêÇãÉëëìåÖK= mìÄäáÅ~íáçå= kêKN= EeÉÑí= ROFI= éKOMRJONOK= sÉêä~Ö= ÇÉê= _~óÉêáëÅÜÉå= ^â~ÇÉãáÉ= ÇÉê=
táëëÉåëÅÜ~ÑíÉåI=jΩåÅÜÉå=NVVOK=

_çìÅÜÉê=`KI= wK= ^äí~ãáãá= ~åÇ= iK= aìÜÉã= ENVVQFW= oÉëìäíë= ~åÇ=^å~äóëáë= çÑ= íÜÉ= fqocVPK= fbop= qÉÅÜåáÅ~ä=kçíÉ= NUK=
lÄëÉêî~íçáêÉ=ÇÉ=m~êáëI=lÅíçÄÉê=NVVQK=

_çìÅÜÉê=`K= ~åÇ= wK= ^äí~ãáãá= ENVVRFW= péÉÅáÑáÅ~íáçåë= Ñçê= êÉÑÉêÉåÅÉ= Ñê~ãÉ= ÑáñáåÖ= áå= íÜÉ= ~å~äóëáë= çÑ= ~= brobc=dmp=
Å~ãé~áÖåK= fåW=bK=dìÄäÉê= ~åÇ=eK=eçêåáâ= EbÇëKFW= sÉê∏ÑÑÉåíäáÅÜìåÖÉå=ÇÉê=_~óÉêáëÅÜÉå=hçããáëëáçå= ÑΩê= ÇáÉ=
fåíÉêå~íáçå~äÉ=bêÇãÉëëìåÖK=mìÄäáÅ~íáçå=kçKQ=EeÉÑí=RSFI=éKOSRJOSTI=jΩåÅÜÉå=NVVRK=

_êçÅâã~åå=bKI=dK=_ÉìíäÉêI=tK=dìêíåÉêI=jK=oçíÜ~ÅÜÉêI=qK=péêáåÖÉêI=iK=jÉêî~êí= ENVVPFW=pçäìíáçåë=ìëáåÖ=bìêçéÉ~å=
dmp=lÄëÉêî~íáçåë=éêçÇìÅÉÇ=~í= íÜÉ= ?`ÉåíÉê= Ñçê=lêÄáí=aÉíÉêãáå~íáçå= áå=bìêçéÉ?= E`labF=ÇìêáåÖ= íÜÉ= fdp=
`~ãé~áÖåK= fåW= dK= _ÉìíäÉê= ~åÇ= bK= _êçÅâã~åå= EbÇëKFW= mêçÅÉÉÇáåÖë= çÑ= íÜÉ= NVVP= fdp=tçêâëÜçéI= ORJOS=
j~êÅÜ=NVVPI=^ëíêçåçãáÅ~ä=fåëíáíìíÉ=råáîÉêëáíó=çÑ=_ÉêåÉI=aêìÅâÉêÉá=ÇÉê=råáîÉêëáí®í=_Éêå=NVVPK=

_êçÅâã~åå= bK= ENVVTFW= `çãÄáå~íáçå= çÑ= pçäìíáçåë= Ñçê= dÉçÇÉíáÅ= ~åÇ= dÉçÇóå~ãáÅ= ^ééäáÅ~íáçåë= çÑ= íÜÉ= dçäÄ~ä=
mçëáíáçåáåÖ= póëíÉã= EdmpFK= dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ= ^êÄÉáíÉå= áå= ÇÉê= pÅÜïÉáòI= _~åÇ= RRI= pÅÜïÉáJ
òÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜ=NVVTK=

_êçÅâã~åå=bK=ìåÇ=^K=táÖÉí= ENVVUFW=isVRJ`eqocVUW=dmpJjÉëëìåÖÉå=NVVUW=^ìëïÉêíìåÖ=ÇÉê=jÉëëìåÖÉå=ìåÇ=
_ÉìêíÉáäìåÖ=ÇÉê=oÉëìäí~íÉK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=VUJNSI=ëïáëëíçéçI=t~ÄÉêåK=

_êçÅâã~åå=bK=ìåÇ=^K=táÖÉí= EOMMPFW=^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò= DisVRDW=qÉáä=NNW= =dmpJ
i~åÇÉëåÉíòW= wïÉáíãÉëëìåÖ= NVVU= E`eqocVUJh~ãé~ÖåÉFK= hçåòÉéíI= jÉëëâ~ãé~ÖåÉI= ^ìëïÉêíìåÖ=
E_ÉòìÖëê~ÜãÉå=`eqocVUF=ìåÇ=^å~äóëÉ=ÇÉê=oÉëìäí~íÉK=ëïáëëíçéç=alhrI=Eáå=éêÉéKFK=

_Ωêâá=_KI=eKJdK=h~ÜäÉI=bK=sÉêã~~í=ìåÇ=aK=s~å=iççå=ENVUSFW=i~ëÉêëíê~ÜäÉå=îçã=jçåíÉ=dÉåÉêçëç=òìã=i^dblp=
p~íÉääáíÉåK= _Éáíê~Ö= áã= o~ÜãÉå= îçå= k^p^Dë= `êìëí~ä= aóå~ãáÅë= mêçàÉÅíK=sÉêãÉëëìåÖI= mÜçíçÖê~ããÉíêáÉI=
hìäíìêíÉÅÜåáâ=kêK=SLUSI=éK=OORJOPNK=
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`Ü~Ää~áë=eKI=bK=dìÄäÉêI=aK=pÅÜåÉáÇÉê=ìåÇ=^K=táÖÉí=ENVUUFW=aáÉ=ÖÉçÇ®íáëÅÜÉ=i~åÇÉëîÉêãÉëëìåÖ=áå=ÇÉê=pÅÜïÉáòI=
ÜÉìíÉ=ìåÇ=ãçêÖÉåI=sÉêãÉëëìåÖI=mÜçíçÖê~ããÉíêáÉI=hìäíìêíÉÅÜåáâI=QLUUK=

`Ü~Ää~áë= eK= ENVVOFW= iÉ= ê¨ëÉ~ì= ~ÅíìÉä= ÇÉ= íêá~åÖìä~íáçå= Éí= äÉ= åçìîÉ~ì= ê¨ëÉ~ì= å~íáçå~ä= isVRK= sÉêãÉëëìåÖI=
mÜçíçÖê~ããÉíêáÉI=hìäíìêíÉÅÜåáâI=NOLVOK=

`Ü~Ää~áë=eKI=qÜK=páÖåÉê=ìåÇ=_K=sçÖÉä=ENVVRFW=^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=DisVRDW=qÉáä=QW=
aá~ÖåçëÉ~ìëÖäÉáÅÜìåÖ=ÇÉê=qêá~åÖìä~íáçå=NK=ìåÇ=OK=lêÇåìåÖW=Daf^VPDK=_ÉêáÅÜíÉ=~ìë=ÇÉê=iHq=kêKVI=t~ÄÉêåK=

a~åìëÉê=dK=ìåÇ=^K=táÖÉí=ENVVPFW=brobcJpí~íáçåÉå=ÇÉê=pÅÜïÉáòW=içâ~äÉ=_ÉòáÉÜìåÖÉå=òïáëÅÜÉå=obqofdLaf^=ìåÇ=
brobcLisVR= ÑΩê= `ÜêáëÅÜçå~I= i~= a∑äÉ= L= i~= dáîêáåÉI= jçåíÉ= dÉåÉêçëçI= mÑ®åÇÉê= ìåÇ= wáããÉêï~äÇK=
qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=VPJMNI=ëïáëëíçéçI=t~ÄÉêåI=^ìÖìëí=NVVPK=

bÅâÉêí=sKI=jK=`çÅ~êÇ=ìåÇ=^K=dÉáÖÉê=ENVVO~FW=`ljbafb=E`çääçÅ~íáçå=çÑ=jÉíÉçêçäçÖáÅ~ä=a~í~=Ñçê=fåíÉêéêÉí~íáçå=~åÇ=
bëíáã~íáçå=çÑ=qêçéçëéÜÉêáÅ=m~íÜÇÉä~óëFK=qÉáä= fW=hçåòÉéí=ìåÇ=qÉáä= ffW=oÉëìäí~íÉK= fdmJ_ÉêáÅÜí=kêK=NVQI=^éêáä=
NVVOK==

bÅâÉêí=sKI=jK=`çÅ~êÇ=ìåÇ=^K=dÉáÖÉê=ENVVOÄFW=`ljbafb=E`çääçÅ~íáçå=çÑ=jÉíÉçêçäçÖáÅ~ä=a~í~=Ñçê=fåíÉêéêÉí~íáçå=~åÇ=
bëíáã~íáçå=çÑ=qêçéçëéÜÉêáÅ=m~íÜÇÉä~óëFK=qÉáä=fffW=pçÑíï~êÉK=fdmJ_ÉêáÅÜí=kêK=NVRI=^éêáä=NVVOK==

båÖÉäÜ~êÇí=dK=ENVVQF=brobcJaLki=NVVP=dmp=`~ãé~áÖå=Ó=oÉëìäíë=~åÇ=oÉä~íáçå=íç=fqocVN=~åÇ=brobcUVK=fåW=bK=
dìÄäÉê= ~åÇ= eK= eçêåáâ= EbÇëKFW= sÉê∏ÑÑÉåíäáÅÜìåÖÉå= ÇÉê= _~óÉêáëÅÜÉå= hçããáëëáçå= ÑΩê= ÇáÉ= fåíÉêå~íáçå~äÉ=
bêÇãÉëëìåÖK= f^d=pÉÅíáçå= fI= pìÄÅçããáëëáçå=brobc=mìÄäáÅ~íáçå=kêK= P= EeÉÑí= RQFI= éKNNSJNPPI=jΩåÅÜÉå=
NVVQK=

dÉáÖÉê=^K=ENVUUFW=jçÇÉäáåÖ=çÑ=mÜ~ëÉ=`ÉåíÉê=s~êá~íáçå=~åÇ=áíë=fåÑäìÉåÅÉ=çå=dmpJmçëáíáçåáåÖK=fåW=bK=dêçíÉå=ìåÇ=oK=
píê~ìëë= EbÇëFW=dmpJqÉÅÜåáèìÉë= ^ééäáÉÇ= íç= dÉçÇÉëó= ~åÇ= pìêîÉóáåÖK= iÉÅíìêÉ= kçíÉë= áå=b~êíÜ= pÅáÉåÅÉë=
kêKNVI=péêáåÖÉê=sÉêä~ÖK=

dÉáÖÉê=^KI=jK=`çÅ~êÇI=eK=eáêíÉê=ENVVRFW=aêÉáÇáãÉåëáçå~äÉ=jçÇÉääáÉêìåÖ=ÇÉë=oÉÑê~âíáçåëÑÉäÇÉë=áå=ÇÉê=^íãçëéÜ®êÉK=
sÉêãÉëëìåÖI=mÜçíçÖê~ããÉíêáÉI=hìäíìêíÉÅÜåáâI=kêK=QLVRI=ééKORQJOSMK=

dÉáÖÉê=^KI=eK=eáêíÉêI=jK=`çÅ~êÇI=^K=táÖÉíI=rK=táäÇI=aK=pÅÜåÉáÇÉêI=jK=oçíÜ~ÅÜÉêI=píK=pÅÜ~ÉêI=dK=_ÉìíäÉê= ENVVSFW=
jáíáÖ~íáçå= çÑ= qêçéçëéÜÉêáÅ= bÑÑÉÅíë= áå= içÅ~ä= ~åÇ= oÉÖáçå~ä= dmp= kÉíïçêâëK= m~éÉê= éêÉëÉåíÉÇ= ~í= frdd=
dÉåÉê~ä= ^ëëÉãÄäóI= _çìäÇÉêI= `çKI= gìäó= PJQI= NVVRK= fåW= dmp= qêÉåÇë= áå= mêÉÅáëÉ= qÉêêÉëíêá~äI= ^áêÄçêåÉ= ~åÇ=
pé~ÅÉÄçêåÉ=^ééäáÅ~íáçåëK=dK=_ÉìíäÉêI=dKtK=eÉáåI=dK= pÉÉÄÉêI=tKdK=jÉäÄçìêåÉ= EbÇëKFI= péêáåÖÉê= sÉêä~ÖI=
_ÉêäáåI=eÉáÇÉäÄÉêÖI=kÉï=vçêâI=NVVSK=

dìÄäÉê= bKI= aK= pÅÜåÉáÇÉê= ìåÇ= mK= hÉääÉêÜ~äë= ENVUQFW= _ÉëíáããìåÖ= îçå= êÉòÉåíÉå= _ÉïÉÖìåÖÉå= ÇÉê= bêÇâêìëíÉ= ãáí=
ÖÉçÇ®íáëÅÜÉå=jÉíÜçÇÉåK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=UQJNT=ÇÉê=k^do^I=_~ÇÉåI=NVUQK=

dìÄäÉê=bK=~åÇ=eK=eçêåáâ= EbÇëKF= ENVVQFW=oÉéçêí=çå=íÜÉ=póãéçëáìã=çÑ= íÜÉ= f^d=pìÄÅçããáëëáçå= Ñçê= íÜÉ=bìêçéÉ~å=
oÉÑÉêÉåÅÉ= cê~ãÉ= EbrobcF= ÜÉäÇ= áå= t~êë~ïI= UJNN= gìåÉ= NVVQK= sÉê∏ÑÑÉåíäáÅÜìåÖÉå= ÇÉê= _~óÉêáëÅÜÉå=
hçããáëëáçå= ÑΩê= ÇáÉ= fåíÉêå~íáçå~äÉ= bêÇãÉëëìåÖK= ^ëíêçåçãáëÅÜJdÉçÇ®íáëÅÜÉ=^êÄÉáíÉåI=eÉÑí= kêK= RQX= f^d=
pÉÅíáçå= f=Ó=mçëáíáçåáåÖI=pìÄÅçããáëëáçå=Ñçê= íÜÉ=bìêçéÉ~å=oÉÑÉêÉåÅÉ=cê~ãÉ=EbrobcF=mìÄäáÅ~íáçå=kçK=PI=
jΩåÅÜÉå=NVVQK=

dìÄäÉê=bK=~åÇ=eK=eçêåáâ= EbÇëKF= ENVVSFW=oÉéçêí=çå=íÜÉ=póãéçëáìã=çÑ= íÜÉ= f^d=pìÄÅçããáëëáçå= Ñçê= íÜÉ=bìêçéÉ~å=
oÉÑÉêÉåÅÉ= cê~ãÉ= EbrobcF= ÜÉäÇ= áå= ^åâ~ê~I= OOJOR= j~ó= NVVSK= sÉê∏ÑÑÉåíäáÅÜìåÖÉå= ÇÉê= _~óÉêáëÅÜÉå=
hçããáëëáçå= ÑΩê= ÇáÉ= fåíÉêå~íáçå~äÉ= bêÇãÉëëìåÖK= ^ëíêçåçãáëÅÜJdÉçÇ®íáëÅÜÉ=^êÄÉáíÉåI=eÉÑí= kêK= RTX= f^d=
pÉÅíáçå= f=Ó=mçëáíáçåáåÖI=pìÄÅçããáëëáçå=Ñçê= íÜÉ=bìêçéÉ~å=oÉÑÉêÉåÅÉ=cê~ãÉ=EbrobcF=mìÄäáÅ~íáçå=kçK=RI=
jΩåÅÜÉå=NVVSK=

dìÄäÉê= bKI= aK= dìíâåÉÅÜíI= rK= j~êíáI= aK= pÅÜåÉáÇÉêI= qÜK= páÖåÉêI= _K= sçÖÉä= ìåÇ= ^K= táÖÉí= ENVVSFW= aáÉ= åÉìÉ=
i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=isVRK=sÉêãÉëëìåÖ=mÜçíçÖê~ããÉíêáÉ=hìäíìêíÉÅÜåáâ=kêK=OLVSI=éK=QT=J=SRK=

dìêíåÉê=tKI=pK=c~åâÜ~ìëÉêI=tK=bÜêåëéÉêÖÉêI=tK=tÉåÇÉI=eK=cêáÉÇÜçÑÑI=eK=e~ÄêáÅÜI=pK=_çííçå=ENVVOFW=brobcJUV=
dmp=`~ãé~áÖå=Ó=oÉëìäíë=çÑ=íÜÉ=mêçÅÉëëáåÖ=Äó=íÜÉ=?_ÉêåÉ=dêçìé?K=fåW=bK=dìÄäÉêI=mçÇÉê=hK=~åÇ=eK=eçêåáâ=
EbÇëKFW=sÉê∏ÑÑÉåíäáÅÜìåÖÉå=ÇÉê=_~óÉêáëÅÜÉå=hçããáëëáçå=ÑΩê=ÇáÉ=fåíÉêå~íáçå~äÉ=bêÇãÉëëìåÖK=f^d=pÉÅíáçå=fI=
pìÄÅçããáëëáçå=brobc=mìÄäáÅ~íáçå=kêK=N=EeÉÑí=ROFI=éKNQSJNSVI=jΩåÅÜÉå=NVVOK==



=

= =
=

pÉáíÉ=SQ= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

eáêíÉê=eK=ìåÇ=^K=dÉáÖÉê=ENVVQFW=wïáëÅÜÉåÄÉêáÅÜí=òìã=iHq=oÉëëçêíÑçêëÅÜìåÖë~ìÑíê~ÖW=båíïáÅâäìåÖ=îçå=PaJjÉíÉçJ
jçÇÉääÉå=òìê=hçêêÉâíáçå=ÇÉê=íêçéçëéÜ®êáëÅÜÉå=oÉÑê~âíáçå=ÄÉá=dmpJjÉëëìåÖÉåK=fåëíáíìí=ÑΩê=dÉçÇ®ëáÉ=ìåÇ=
mÜçíçÖê~ããÉíêáÉ=ìåÇ=i~Äçê~íçêáìã=ÑΩê=^íãçëéÜ®êÉåéÜóëáâI=bqe=wΩêáÅÜI=g~åì~ê=NVVQK=

eáêíÉê= eKI= sK= bÅâÉêíI= jK= `çÅ~êÇ= ìåÇ= ^K= dÉáÖÉê= ENVVRFW= `ljbafb= E`çääçÅ~íáçå= çÑ= jÉíÉçêçäçÖáÅ~ä= a~í~= Ñçê=
fåíÉêéêÉí~íáçå= ~åÇ= bëíáã~íáçå= çÑ= qêçéçëéÜÉêáÅ= m~íÜ= aÉä~óëFK= pçÑíï~êÉ= oÉéçêí= sÉêëáçå= OKMK= fåëíáíìí= ÑΩê=
dÉçÇ®ëáÉ=ìåÇ=mÜçíçÖê~ããÉíêáÉI=bqe=wΩêáÅÜI=cÉÄêì~ê=NVVRK=

eáêíÉê=eK= ìåÇ=^K=dÉáÖÉê= ENVVSFW=`ljbafb=QaJsÉêëáçåK=pçÑíï~êÉ=oÉéçêí=sÉêëáçå=PKMK= fåëíáíìí= ÑΩê=dÉçÇ®ëáÉ= ìåÇ=
mÜçíçÖê~ããÉíêáÉI=bqe=wΩêáÅÜI=j~á=NVVSK=

eáêíÉê= eK= ENVVUFW= jÉÜêÇáãÉåëáçå~äÉ= fåíÉêéçä~íáçå= îçå= jÉíÉçêçäçÖáëÅÜÉå= cÉäÇÉêå= òìê= _ÉêÉÅÜåìåÖ= ÇÉê=
_êÉÅÜìåÖëÄÉÇáåÖìåÖÉå= áå=ÇÉê=dÉçÇ®ëáÉK=aáëëK=bqe=kêK=NNRTUI=NVVSK= fåëíáíìí= ÑΩê=dÉçÇ®ëáÉ=ìåÇ=mÜçíçJ
Öê~ããÉíêáÉ=jáííÉáäìåÖÉå=kêK=SQI=wΩêáÅÜ=NVVUK==

e∏ÑäáåÖÉê=tK= ENVVPFW= båíïáÅâäìåÖ= îçå= Pa=jÉíÉçJjçÇÉääÉå= òìê= hçêêÉâíáçå= ÇÉê= íêçéçëéÜ®êáëÅÜÉå= oÉÑê~âíáçå= ÄÉá=
dmpJjÉëëìåÖÉåK=fdmJ_ÉêáÅÜí=kêK=ONSI=bqe=wΩêáÅÜI=j®êò=NVVPK=

eìÖÉåíçÄäÉê=rKI=pK=pÅÜ~Éê=ìåÇ=mK=cêáÇÉò=EbÇëKF=EOMMNFW=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKOK=^ëíêçåçãáÅ~ä=fåëíáíìíÉI=
råáîÉêëáíó=çÑ=_ÉêåÉI=cÉÄêì~êó=OMMNK=

fåÉáÅÜÉå=aKI=tK=dìêíåÉêI=qK=péêáåÖÉêI=dK=båÖÉäÜ~êÇíI=gK=iìíÜ~êÇí=ìåÇ=gK= fÜÇÉ= ENVVUFW=brsk=VT=`çãÄáåÉÇ=dmp=
pçäìíáçåK= mêÉëÉåíÉÇ= ~í= íÜÉ= brobc= póãéçëáìã= áå= _~Ç= kÉìÉå~ÜêJ^ÜêïÉáäÉêI= gìåÉ= NMJNOI= NVVUK= fåW=
jáííÉáäìåÖÉå=ÇÉë=_ìåÇÉë~ãíÉë=ÑΩê=h~êíçÖê~éÜáÉ=ìåÇ=dÉçÇ®ëáÉI=_~åÇ=TI=cê~åâÑìêí=~K=jK=NVVVI=pK=OPJQSK=

gÉ~åêáÅÜ~êÇ=cK=EeêëÖKFI=^K=dÉáÖÉêI=eKJdK=h~ÜäÉI=oK=h∏ÅÜäÉI=aK=jÉáÉêI=_K=kÉáåáåÖÉêI=aK=pÅÜåÉáÇÉêI=_K=táêíÜ=ENVVOFW=
aêÉáÇáãÉåëáçå~äÉë=qÉëíåÉíò= qìêíã~åå=NVUR= JNVVMI= qÉáä= fK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå= áå= ÇÉê=
pÅÜïÉáòI=_~åÇ=QRI=pÅÜïÉáòÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜ=NVVOK=

gÉ~åêáÅÜ~êÇI= cK= EeêëÖKFI= dK= _ÉìíäÉêI= ^K=dÉáÖÉêI=jK= oçíÜ~ÅÜÉêI= pK= pÅÜ~ÉêI= aK= pÅÜåÉáÇÉêI= ^K=táÖÉí= ENVVRFW= aêÉáJ
ÇáãÉåëáçå~äÉë=qÉëíåÉíò=qìêíã~åå=NVUR=J=NVVPI=qÉáä=ff=EdmpJkÉíòFK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=
áå=ÇÉê=pÅÜïÉáòI=_~åÇ=RNI=pÅÜïÉáòÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜ=NVVRK=

j®äòÉê=^KI=eK=o∏ëÅÜI=fK=jáëëÉäïáíòI=jK=bÄÉêí=ìåÇ=aK=jççëã~åå=ENVUUFW=e∏ÜÉå®åÇÉêìåÖÉå=áå=ÇÉê=kçêÇJpÅÜïÉáò=
ìåÇ=áã=pΩÇëÅÜï~êòï~äÇ=Äáë=òìã=_çÇÉåëÉÉK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=q_=UUJMR=ÇÉê=k^do^I=_~ÇÉåI=NVUUK=

j~êíá= rK= ENVVTFW= dÉçáÇ= ÇÉê= pÅÜïÉáò= NVVTK= dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ= ^êÄÉáíÉå= áå= ÇÉê= pÅÜïÉáòI= _~åÇ= RSI=
pÅÜïÉáòÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜ=NVVTK=

j~êíá= rK= ìåÇ= ^K= pÅÜä~ííÉê= EOMMOFW= e∏ÜÉåêÉÑÉêÉåòëóëíÉãÉ= ìåÇ= Jê~ÜãÉåK= sÉêãÉëëìåÖ= mÜçíçÖê~ããÉíêáÉ= hìäíìêJ
íÉÅÜåáâ=kêK=NLOMMOI=éK=UJNOK=

j~êíá= rK= EOMMOFW= ^ìÑÄ~ì= ÇÉê= åÉìÉå= i~åÇÉëîÉêãÉëëìåÖ= ÇÉê= pÅÜïÉáò= DisVRDW= qÉáä= NMW= dÉçáÇK= ëïáëëíçéç= alhr=
_ÉêáÅÜí=kêK=NSI=t~ÄÉêåI=OMMOK=

jÉêî~êí= iKI=dK=_ÉìíäÉêI=jK=oçíÜ~ÅÜÉêI=rK=táäÇ= ENVVQFW=^ãÄáÖìáíó=oÉëçäìíáçå=píê~íÉÖáÉë=ìëáåÖ= íÜÉ= êÉëìäíë= çÑ= íÜÉ=
fåíÉêå~íáçå~ä=dmp=dÉçÇóå~ãáÅë=pÉêîáÅÉ=EfdpFK=_ìääÉíáå=d¨çÇ¨ëáèìÉI=sçäKSUI=kçKNI=ééKOVJPUK=

jçêáíò=eK=ENVUQFW=dÉçÇÉíáÅ=oÉÑÉêÉåÅÉ=póëíÉã=NVUMK=_ìääÉíáå=Ö¨çÇ¨ëáèìÉI=îçäK=RUI=kç=PI=éKPUUJPVUI=NVUQK=

oçíÜ~ÅÜÉê=jKI=dK=_ÉìíäÉêI=tK=dìêíåÉêI=rK=táäÇI=aK=pÅÜåÉáÇÉêI=^K=táÖÉíI=^K=dÉáÖÉê=ìåÇ=eKJdK=h~ÜäÉ= ENVVMFW=qÜÉ=
êçäÉ=çÑ=íÜÉ=~íãçëéÜÉêÉ=áå=ëã~ää=dmp=åÉíïçêâëK=pÉÅçåÇ=áåíÉêå~íáçå~ä=póãéçëáìã=çå=mêÉÅáëÉ=mçëáíáçåáåÖ=
ïáíÜ=dmpI=dmpDVMK=líí~ï~I=`~å~Ç~I=pÉéíK=NVVM=EéK=RUNJRVUFK=

oçíÜ~ÅÜÉê=jK=ENVVOFW=lêÄáíë=çÑ=p~íÉääáíÉ=póëíÉãë=áå=pé~ÅÉ=dÉçÇÉëóK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=áå=ÇÉê=
pÅÜïÉáòI=_~åÇ=QSI=pÅÜïÉáòÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜ=NVVOK=

oçíÜ~ÅÜÉê= jKI= tK= dìêíåÉêI= dK= _ÉìíäÉêI= qK= pÅÜáäÇâåÉÅÜíI= fK= _~ìÉêëáã~= x~ääÉ= ^fr_zI= bK= dìÄäÉêI= ^K= táÖÉí= xÄÉáÇÉ=
ëïáëëíçéçzI=^K=dÉáÖÉêI=jK=`çÅ~êÇI=eKJdK=h~ÜäÉI=_K=táêíÜ= x~ääÉ= fdmz= ENVVPFW=do^kfqK= fåW=kcmOMW=_Éáíê~Ö=
ÇÉê=dÉçÇ®ëáÉ=òìê=ÖÉçäçÖáëÅÜÉå=qáÉÑÉåëíêìâíìê=ìåÇ=^äéÉåÇóå~ãáâK=dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ=^êÄÉáíÉå=
áå=ÇÉê=pÅÜïÉáòI=_~åÇ=QTI=éK=QJONK=eÉê~ìëÖÉÄÉêW=eKJdK=h~ÜäÉI=pÅÜïÉáòÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=
wΩêáÅÜI=NVVPK=

oçíÜ~ÅÜÉê= jK= ìåÇ= pK= pÅÜ®ê= ENVVRFW= dmpJ^ìëïÉêíÉíÉÅÜåáâÉåK= fåW= dmpJiÉáëíìåÖëÄáä~åò= DVQK= _Éáíê®ÖÉ= òìã= PQK=
astJpÉãáå~ê=îçã=RKJTK=lâíK=NVVQ=~ã=dÉçÇ®íáëÅÜÉå= fåëíáíìí=ÇÉê=råáîÉêëáí®í=h~êäëêìÜÉ= EqeFK=pÅÜêáÑíÉåJ
êÉáÜÉ=ÇÉë=ast=áã=sÉêä~Ö=hçåê~Ç=táííïÉêI=_~åÇ=NUI=NVVRK=
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= =
=

pÉáíÉ=SR= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

oçíÜ~ÅÜÉê=jK=~åÇ=iK=jÉêî~êí=EbÇëKF=ENVVSFW=_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKMK=^ëíêçåçãáÅ~ä=fåëíáíìíÉI=råáîÉêëáíó=
çÑ=_ÉêåÉI=pÉéíÉãÄÉê=NVVSK=

p~åíëÅÜá=tKI=_K=sçÖÉäI=qÜK=páÖåÉê=ìåÇ=aK=dìíâåÉÅÜí=ENVVUFW=^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=
DisVRDW=qÉáä=RW=dmpJi~åÇÉëåÉíòW=kÉíò~åä~ÖÉI=hÉååòÉáÅÜåìåÖI=açâìãÉåí~íáçå=ìåÇ=k~ÅÜÑΩÜêìåÖK=_ÉêáÅÜíÉ=
~ìë=ÇÉê=iHqI=kêK=NNI=t~ÄÉêåI=NVVUK=

p~åíëÅÜá=tK= ìåÇ=rK=táäÇ= EOMMPFW= cìåÇ~ãÉåí~äëí~íáçå= wáããÉêï~äÇW= içâ~äÉ= báåãÉëëìåÖK=jÉëëìåÖÉå= îçã=TKLUK=
pÉéíK=NVVU=ìåÇ=jìäíáÉéçÅÜÉåJ^ìëÖäÉáÅÜìåÖ=NVUTJNVVUX=ëïáëëíçéç=êÉéçêí=VVJNUI=cÉÄK=OMMPK=

pÅÜä~ííÉê=^K=ìåÇ=rK=j~êíá= EOMMOFW=kÉìÉë=i~åÇÉëÜ∏ÜÉååÉíò=ÇÉê=pÅÜïÉáò=iekVRK=sÉêãÉëëìåÖ=mÜçíçÖê~ããÉíêáÉ=
hìäíìêíÉÅÜåáâ=kêK=NLOMMOI=éK=NPJNTK=

pÅÜãáÇ=eK=eK=ìåÇ=pK=eÉÖÖäá=ENVTUFW=o®ìãäáÅÜÉ=hççêÇáå~íÉåíê~åëÑçêã~íáçåK=fdmJjáííÉáäìåÖ=kêK=OPI=NVTUK=

pÅÜåÉáÇÉê=aK= ENVUTFW=dmpJkÉíò= ?kçêÇëÅÜïÉáò?I=mêçàÉâíJbåíïìêÑI=qÉÅÜåáëÅÜÉê=_ÉêáÅÜíI=ëïáëëíçéçI=t~ÄÉêåI=gìåá=
NVUTK=

pÅÜåÉáÇÉê= aK= ENVUVFW= ^ìÑÄ~ì= îçå= dmpJkÉíòÉå= áå= ÇÉê= pÅÜïÉáòK= _Éáíê~Ö= òìã= OOK= astJpÉãáå~êW= jçÇÉêåÉ=
sÉêÑ~ÜêÉå=ÇÉê=i~åÇÉëîÉêãÉëëìåÖK=råáîÉêëáí®í=ÇÉê=_ìåÇÉëïÉÜêI=jΩåÅÜÉåI=NOKJNQKQKNVUVK=

pÅÜåÉáÇÉê=aK=ìåÇ=^K=táÖÉí=ENVVMFW=dmpJkÉíò=?kÉçíÉâíçåáâ?=NVUUK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜíI=ëïáëëíçéçI=t~ÄÉêåI=^éêáä=
NVVMK=

pÅÜåÉáÇÉê= aK= ìåÇ= ^K= táÖÉí= ENVVOFW= dêìåÇä~ÖÉåîÉêãÉëëìåÖÉå= ÑΩê= qìååÉäÄ~ìíÉå= ÇÉë= mêçàÉâíÉë= _~Üå= OMMMK=
fåÖÉåáÉìêîÉêãÉëëìåÖ= VOW= _Éáíê®ÖÉ= òìã= ufK= fåíÉêå~íáçå~äÉå= hìêë= ÑΩê= fåÖÉåáÉìêîÉêãÉëëìåÖK= bqe= wΩêáÅÜI=
ONKJORK=pÉéíÉãÄÉê=NVVOK=_~åÇ=O=aΩããäÉêI=_çååI=NVVOK==

pÅÜåÉáÇÉê= aK= ENVVPFW= kÉìÉë= hçåòÉéí= ÇÉê= pÅÜïÉáòÉêáëÅÜÉå= i~åÇÉëîÉêãÉëëìåÖW= bêëíÉ= bêÑ~ÜêìåÖÉå= ÄÉá= ÇÉê=
oÉ~äáëáÉêìåÖ=ÉáåÉë=dmpJÖÉëíΩíòíÉå=i~åÇÉëåÉíòÉëK=_Éáíê~Ö=òìã=PNK=astJpÉãáå~êW=dmp=J=ÉáåÉ=ìåáîÉêëÉääÉ=
ÖÉçÇ®íáëÅÜÉ=jÉíÜçÇÉK=qÉÅÜåáëÅÜÉ=råáîÉêëáí®í=aêÉëÇÉåI=OOK=J=OQK=j®êò=NVVPK=

pÅÜåÉáÇÉê=aK=ìåÇ=^K=táÖÉí=ENVVR~FW=dmpJkÉíò=?kÉçíÉâíçåáâ=kçêÇëÅÜïÉáò?W=hçåòÉéí=ìåÇ=jÉëëéêçÖê~ãã=NVVRK=
qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=VRJMOI=ëïáëëíçéçI=t~ÄÉêåI=g~åì~ê=NVVRK=

pÅÜåÉáÇÉê=aKI=bK=dìÄäÉê=ìåÇ=^K=táÖÉí=ENVVRÄFW=^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=DisVRDW=qÉáä=NW=
sçêÖÉëÅÜáÅÜíÉI=hçåòÉéíI=mêçàÉâíçêÖ~åáë~íáçå=ìåÇ=mä~åìåÖK=_ÉêáÅÜíÉ=~ìë=ÇÉê=iHqI=kêKSI=t~ÄÉêåI=NVVRK=

pÅÜåÉáÇÉê=aKI= bK=dìÄäÉêI=rK=j~êíá= ìåÇ=tK=dìêíåÉê= EOMMNFW= ^ìÑÄ~ì=ÇÉê= åÉìÉå= i~åÇÉëîÉêãÉëëìåÖ=ÇÉê= pÅÜïÉáò=
DisVRDW=qÉáä=PW=qÉêêÉëíêáëÅÜÉ=_ÉòìÖëëóëíÉãÉ=ìåÇ=_ÉòìÖëê~ÜãÉåK=_ÉêáÅÜíÉ=~ìë=ÇÉê=iHqI=kêK=UI=t~ÄÉêåI=
OMMNK=

pÉÉÖÉê=eI=tK=^ìÖ~íÜI=oK=_çêÇäÉóI=`K=_çìÅÜÉêI=_K=båÖÉåI=tK=dìêíåÉêI=tK=pÅÜäΩíÉêI=oK=páÖä=ENVVOFW=pí~íìë=oÉéçêí=
çå=íÜÉ=brobcJdmpJ`~ãé~áÖå=NVUV=íç=íÜÉ=f^d=brobc=pìÄÅçããáëëáçåK=fåW=bK=dìÄäÉêI=mçÇÉê=hK=~åÇ=eK=
eçêåáâ= EbÇëKFW= sÉê∏ÑÑÉåíäáÅÜìåÖÉå= ÇÉê=_~óÉêáëÅÜÉå=hçããáëëáçå= ÑΩê= ÇáÉ= fåíÉêå~íáçå~äÉ= bêÇãÉëëìåÖK= f^d=
pÉÅíáçå=fI=pìÄÅçããáëëáçå=brobc=mìÄäáÅ~íáçå=kêK=N=EeÉÑí=ROFI=éKOSJPQI=jΩåÅÜÉå=NVVOK==

páÖåÉê=qÜKI=_K=sçÖÉäI=oK=^ãã~åå=ENVVRFW=aáÉ=^åïÉåÇìåÖ=îçå=dmp=áå=ÇÉê=^s=ÇÉê=pÅÜïÉáò=ìåÇ=ÇÉêÉå=_ÉòìÖ=òìê=
åÉìÉå= i~åÇÉëîÉêãÉëëìåÖK= _Éáíê~Ö= òìã= PQK= astJpÉãáå~êW= dmpJiÉáëíìåÖëÄáä~åò= DVQK= h~êäëêìÜÉI= RKJ
TKNMKVQK=

páÖåÉê= qÜK= ìåÇ= _K= sçÖÉä= ENVVVFW= ^ìÑÄ~ì= ÇÉê= åÉìÉå= i~åÇÉëîÉêãÉëëìåÖ= ÇÉê= pÅÜïÉáò= DisVRDW= qÉáä= VW= dmpJ
i~åÇÉëåÉíòW=sÉêÇáÅÜíìåÖ=ìåÇ=_ÉòìÖ=òìê=ÄáëÜÉêáÖÉå=i~åÇÉëîÉêãÉëëìåÖK=qê~åëÑçêã~íáçå=DisVR=↔=isMPDK=
_ÉêáÅÜíÉ=~ìë=ÇÉê=iHqI=kêKNRI=t~ÄÉêåI=NVVVK=

páÖåÉê= qÜKI= ìåÇ= _K= sçÖÉä= EOMMMFW= ^ìÑÄ~ì= ÇÉê= åÉìÉå= i~åÇÉëîÉêãÉëëìåÖ= ÇÉê= pÅÜïÉáò= DisVRDW= qÉáä= UW= dÉë~ãíJ
~ìëÖäÉáÅÜìåÖÉå= ÇÉë= dmpJi~åÇÉëåÉíòÉë= ãáí= ÇÉã= aá~ÖåçëÉåÉíò= ÇÉê= qêá~åÖìä~íáçå= NK= ìåÇ= OK= lêÇåìåÖ=
Daf^VRDK=_ÉêáÅÜíÉ=~ìë=ÇÉê=iHqI=kêKNQI=t~ÄÉêåI=OMMMK=

páÖåÉê=qÜK=EOMMOFW=i~åÇÉëîÉêãÉëëìåÖ=isVRW=§ÄÉêëáÅÜí=ìåÇ=pí~åÇ=ÇÉë=mêçàÉâíÉëK=sÉêãÉëëìåÖ=mÜçíçÖê~ããÉíêáÉ=
hìäíìêíÉÅÜåáâ=kêK=NLOMMOI=éK=QJTK=

sçÖÉä=_KI=aK=dìíâåÉÅÜíI=tK=p~åíëÅÜáI=qÜK=páÖåÉêI=ìåÇ=^K=táÖÉí=ENVVSFW=^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=
pÅÜïÉáò= DisVRDW= qÉáä= SW= dmpJi~åÇÉëåÉíòW= dmpJjÉëëìåÖÉå= NVUUJVQK= _ÉêáÅÜíÉ= ~ìë= ÇÉê= iHqI= kêKNOI=
t~ÄÉêåI=NVVTK=



=

= =
=

pÉáíÉ=SS= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

táÖÉí= ^K= ENVVMFW= qê~åÑçêã~íáçå= îçå= i~åÇÉëâççêÇáå~íÉå= `eJNVMP= áå= tdpJUQ= hççêÇáå~íÉåK= _ìåÇÉë~ãí= ÑΩê=
i~åÇÉëíçéçÖê~éÜáÉI=^ìÖìëí=NVVMK=

táÖÉí= ^K= ìåÇ= aK= pÅÜåÉáÇÉê= ENVVM~FW= _^ek= OMMMW= _~ëÉä= J= läíÉåW= tfpbk_bodJqìååÉäK= qÉáä= NW= dêìåÇä~ÖÉåJ
îÉêãÉëëìåÖ=ãáí=dmpK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜíI=ëïáëëíçéçI=t~ÄÉêåI=gìåá=NVVMK=

táÖÉí=^KI=aK=pÅÜåÉáÇÉêI=bK=dìÄäÉêI=dK=_ÉìíäÉê=~åÇ=rK=táäÇ=ENVVMÄFW=eáÖÜ=éêÉÅáëáçå=êÉÖáçå~ä=Åêìëí~ä=ãçíáçå=åÉíïçêâ=
áå= pïáíòÉêä~åÇK= m~éÉê= éêÉëÉåíÉÇ= ~í= íÜÉ= pÉÅçåÇ= fåíÉêå~íáçå~ä= póãéçëáìã= ïáíÜ= íÜÉ= däçÄ~ä= mçëáíáçåáåÖ=
póëíÉãI=dmpDVMI=líí~ï~I=`~å~Ç~I=PKJTK=pÉéíK=NVVMK=

táÖÉí= ^KI= bK= dìÄäÉê= ìåÇ= aK= pÅÜåÉáÇÉê= ENVVN~FW= dmpJmê®òáëáçåëåÉíò= òìê= _ÉëíáããìåÖ= îçå= êÉòÉåíÉå= hêìëíÉåJ
ÄÉïÉÖìåÖÉå=áå=ÇÉê=kçêÇëÅÜïÉáòK=sÉêãÉëëìåÖ=mÜçíçÖê~ããÉíêáÉ=hìäíìêíÉÅÜåáâ=kêK=ULVNI=éK=QNRJQOSK=

táÖÉí=^KI=qÜK=páÖåÉê=~åÇ=aK=pÅÜåÉáÇÉê=ENVVNÄFW=^=k~íáçå~ä=eáÖÜJmêÉÅáëáçå=dmp=oÉÑÉêÉåÅÉ=kÉíïçêâ=Ñçê=pïáíòÉêJ
ä~åÇK=m~éÉê=éêÉëÉåíÉÇ=~í=íÜÉ=uuíÜ=dÉåÉê~ä=^ëëÉãÄäó=çÑ=íÜÉ=frddI=sáÉåå~I=^ìëíêá~I=NNKJOQK=^ìÖìëí=NVVNK=

táÖÉí= ^KI= aK= pÅÜåÉáÇÉê= ìåÇ= _K= sçÖÉä= ENVVQFW= aáÉ= åÉìÉ= i~åÇÉëîÉêãÉëëìåÖ= isVR= ÇÉê= pÅÜïÉáòK= wÉáíëÅÜêáÑí= ÑΩê=
p~íÉääáíÉåÖÉëíΩíòíÉ=mçëáíáçåáÉêìåÖI=k~îáÖ~íáçå=ìåÇ=hçããìåáâ~íáçå=pmkI=kêK=NLVQI=j®êò=NVVQI=éK=NPJOMK=

táÖÉí=^KI=bK=dìÄäÉê=ìåÇ=aK=pÅÜåÉáÇÉê=ENVVSFW=dmpJkÉíò=kblqbhqlkfh=kloap`etbfwW=jÉëëâ~ãé~ÖåÉ=NVVR=
ìåÇ=aÉÑçêã~íáçåëJdêçÄ~å~äóëÉ=NVUUJNVVRK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=VSJMRI=ëïáëëíçéçI=t~ÄÉêåI=gìåá=NVVSK=

táÖÉí= ^K= ENVVS~FW= pïáëë= dmp= `~ãé~áÖåë= Ñçê= íÜÉ= ÇÉåëáÑáÅ~íáçå= çÑ= brobc= ~åÇ= íÜÉ= Éëí~ÄäáëÜãÉåí= çÑ= íÜÉ= åÉï=
å~íáçå~ä= åÉíïçêâ= DisVRDK= fåW= bK= dìÄäÉê= ~åÇ= eK= eçêåáâ= EbÇëKFW= sÉê∏ÑÑÉåíäáÅÜìåÖÉå= ÇÉê= _~óÉêáëÅÜÉå=
hçããáëëáçå=ÑΩê=ÇáÉ=fåíÉêå~íáçå~äÉ=bêÇãÉëëìåÖK=f^d=pÉÅíáçå=fI=pìÄÅçããáëëáçå=brobc=mìÄäáÅ~íáçå=kêK=R=
EeÉÑí= RTFI= éKTPJUQI=jΩåÅÜÉå= NVVS= ìåÇ= ÉÄÉåÑ~ääë= ~ÄÖÉäÉÖí= ~äë= qÉÅÜåáëÅÜÉê= _ÉêáÅÜí= VSJNOI= ëïáëëíçéçI=
t~ÄÉêåI=NVVSK==

táÖÉí=^K=ENVVSÄFW=_ÉêåÉê=dmp=pçÑíï~êÉ=s=QKM=~å=ÇÉê=iHqK=^åäÉáíìåÖ=ÑΩê=pí~åÇ~êÇ~ìëïÉêíìåÖÉåK=iHq=qÉÅÜåáëÅÜÉê=
_ÉêáÅÜí=VSJPMI=aÉòÉãÄÉê=NVVSK=

táÖÉí=^K=ENVVUFW=isVRJ`eqocVUW=dmpJjÉëëìåÖÉå=NVVUW=jÉëëâ~ãé~ÖåÉ=îçã=NMKMUKJORKMVKNVVUK=qÉÅÜåáëÅÜÉê=
_ÉêáÅÜí=VUJNRI=ëïáëëíçéçI=t~ÄÉêåI=NVVUK=

táäÇ= rK= ìåÇ=dK= _ÉìíäÉê= ENVVNFW= aÉíÉêãáåáëíáëÅÜÉ= ìåÇ= ëíçÅÜ~ëíáëÅÜÉ= fçåçëéÜ®êÉåãçÇÉääÉK=sÉêãÉëëìåÖI= mÜçíçJ
Öê~ããÉíêáÉI=hìäíìêíÉÅÜåáâI=kêK=SLVNI=éK=OVUJPMOK=

táäÇ=rK=ENVVPFW=fçåçëéÜÉêÉ=~åÇ=^ãÄáÖìáíó=oÉëçäìíáçåK=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=NVVP=fdp=tçêâëÜçéI=éK=PSNJPSVI=_ÉêåI=
ORKJOSK=^éêáä=NVVPK=

táäÇ=rK= ìåÇ=tK=dìêíåÉê= ENVVRFW= ^ìÑÄ~ì=ÇÉê= åÉìÉå= i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò= DisVRDW= qÉáä= OW=dÉçëí~íáçå=
wáããÉêï~äÇW= p~íÉääáíÉ= i~ëÉê= o~åÖáåÖ= EpioF= ìåÇ=dmpJmÉêã~åÉåíÄÉíêáÉÄK=_ÉêáÅÜíÉ= ~ìë= ÇÉê= iHqI= kêK= TI=
t~ÄÉêåI=NVVRK=

táäÇ=rKI=bK=_êçÅâã~ååI=pK=dêΩåáÖI=oK=eìÖI=`ÜK=gìëíI=mK=hìããÉêI=qÜK=páÖåÉê=ìåÇ=cK=táÅâá=EOMMNFW=^ìíçã~íáëÅÜÉë=
dmpJkÉíò=pÅÜïÉáò=E^dkbpFK=qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=MMJQPI=ëïáëëíçéçI=t~ÄÉêåK=

táêíÜ=_KI=_K=_Ωêâá=ìåÇ=^K=dÉáÖÉê=x~ääÉ=fdmzI=^K=táÖÉí=ìåÇ=aK=pÅÜåÉáÇÉê=xÄÉáÇÉ=ëïáëëíçéçz=ENVVPFW=dmp=iáåáÉ=sáëé=J=
wÉêã~ííK= fåW= kcmOMW= _Éáíê~Ö= ÇÉê= dÉçÇ®ëáÉ= òìê= ÖÉçäçÖáëÅÜÉå= qáÉÑÉåëíêìâíìê= ìåÇ= ^äéÉåÇóå~ãáâK=
dÉçÇ®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ= ^êÄÉáíÉå= áå= ÇÉê= pÅÜïÉáòI= _~åÇ= QTI= éKRMJVOK= eÉê~ìëÖÉÄÉêW= eKJdK= h~ÜäÉI=
pÅÜïÉáòÉêáëÅÜÉ=dÉçÇ®íáëÅÜÉ=hçããáëëáçåI=wΩêáÅÜI=NVVPK=

=



=

= =
=

pÉáíÉ=ST= =

= =
=
=

isVRW=^ìëïÉêíìåÖ=jÉëëìåÖÉå=NVUUJVQ= = ëïáëëíçéç=açâì=kêKNP=

péÉòáÉääÉ=qÉÅÜåáëÅÜÉ=_ÉêáÅÜíÉ=òì=ÇÉå=jÉëëìåÖÉå=ìåÇ=^ìëïÉêíìåÖÉå=ÇÉê=isVRJkÉíòÉLJ
qÉáäâ~ãé~ÖåÉåW=

lmJ_~åÇ= léÉê~íëÄ~åÇ=pe=NVVO=

q_=UVJMN= cK=bÖÖÉåÄÉêÖI=aK=pÅÜåÉáÇÉê= pí~ìã~ìÉê=?få=ÇÉå=pÅÜä~ÖÉå?=EbíòÉäI=páÜäëÉÉF=
qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=ufu==

q_=NVVO= aK=pÅÜåÉáÇÉêI=^K=táÖÉí= pí~ìã~ìÉê=?få=ÇÉå=pÅÜä~ÖÉå?=EbíòÉäI=páÜäëÉÉF=
dÉçÇ®íáëÅÜÉë=jÉëëâçåòÉéí=NVUV==

q_=NVVP= qÜK=páÖåÉê= o¨ëÉ~ì=dmp=Çì=`~åíçå=ÇÉ=dÉå≠îÉ=
xîÖäK=jK=pí~ÜäW=qê~î~áä=éê~íáèìÉ=ÇÉ=Çáéä∑ãÉI=bmci=OSKOKNVVPz=

q_=VRJPM= qÜK=páÖåÉê= isVRJUVW=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=qÉáäåÉíò=NVUV=

q_=VRJPN= _K=sçÖÉä= isVRJVMW=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=qÉáäåÉíò=NVVM=

q_=VRJPO= aK=dìíâåÉÅÜíI=qÜK=páÖåÉê= isVRJVNW=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=qÉáäåÉíò=NVVN=

q_=VRJPP= aK=dìíâåÉÅÜíI=qÜK=páÖåÉê= isVRJVN^W=^åëÅÜäìëëâ~ãé~ÖåÉ=NVVN=

q_=VRJPQ= tK=p~åíëÅÜáI=rK=táäÇ= isVRJVOW=jÉëëìåÖÉå=ìåÇ=_ÉêÉÅÜåìåÖÉå=qÉáäåÉíò=NVVO=

q_=VRJPR= tK=p~åíëÅÜáI=^K=táÖÉí= isVRJVO^W=^åëÅÜäìëëâ~ãé~ÖåÉ=NVVO=

q_=VRJPS= aK=dìíâåÉÅÜíI=rK=táäÇ= isVRJVQ^W=^åëÅÜäìëëâ~ãé~ÖåÉ=NVVQ=

q_=VRJPT= tK=p~åíëÅÜáI=qÜK=páÖåÉê= isVRJVQlÄÉê~êíÜW=bêÖ®åòìåÖëåÉíò=lÄÉê~êíÜ=NVVQ=

q_=VRJNQ= qÜK=páÖåÉêI=tK=p~åíëÅÜá= _~Üå=OMMMW=j~ííëíÉííÉåJoçíÜêáëíI=dmpJdêìåÇä~ÖÉååÉíò=NVVQ=
= = ^K=táÖÉí=

q_=VQJMR= ^K=táÖÉí= ^äéqê~åëáí=Ekb^qFW=i∏íëÅÜÄÉêÖJ_~ëáëíìååÉäW==
= = = dêìåÇä~ÖÉåîÉêãÉëëìåÖ=

q_=VRJOV= rK=táäÇI=tK=p~åíëÅÜá= ^äéqê~åëáíW=dçííÜ~êÇJ_~ëáëíìååÉäW=dêìåÇä~ÖÉåîÉêãÉëëìåÖ=
= = = jáí=dmpW=sÉêÇáÅÜíìåÖ=îçå=isVR=EmêçîáëçêáëÅÜÉ=oÉëìäí~íÉF=

q_=VSJMV= rK=táäÇ= ^äéqê~åëáíW=dçííÜ~êÇJ_~ëáëíìååÉäW=dêìåÇä~ÖÉåîÉêãÉëëìåÖ=
= = = jáí=dmpW=sÉêÇáÅÜíìåÖ=îçå=isVR=EaÉÑáåáíáîÉ=oÉëìäí~íÉF=

q_=VSJMN= cK=bÖÖÉåÄÉêÖ= pÉåâìåÖëãÉëëìåÖÉå=wìÖ=j~á=NVVR=

=

=

=





=

= =
=

= =

= =
=

isVRW=^ÄâΩêòìåÖÉå= ^NJN= ëïáëëíçéç=açâì=kêKNP=

ëïáëëíçéç=açâì=kêK=NP=

^åÜ~åÖ=^N=

^ÄâΩêòìåÖÉå=ìåÇ=_ÉÖêáÑÑÉ=

=

 

^fr_= ^ëíêçåçãáëÅÜÉë=fåëíáíìí=ÇÉê=
råáîÉêëáí®í=_Éêå=

^dkbp= ^ìíçã~íáëÅÜÉë=dmpJkÉíò=ÇÉê=
pÅÜïÉáò=îçå=ëïáëëíçéç=

^dobc= £ëíÉêêÉáÅÜáëÅÜÉë=dmp=
oÉÑÉêÉåòåÉíò=

^kbqw= ^ìíçã~íáëÅÜÉë=kÉíò=îçå=
jÉíÉç=pÅÜïÉáò=

^s= ^ãíäáÅÜÉ=sÉêãÉëëìåÖ=

_qpUT= _ìêÉ~ì=fåíÉêå~íáçå~ä=ÇÉ=äDeÉìê=
E_feF=qÉêêÉëíêá~ä=oÉÑÉêÉåÅÉ=
póëíÉã=NVUT=

_hd= _ìåÇÉë~ãí=ÑΩê=h~êíçÖê~éÜáÉ=
ìåÇ=dÉçÇ®ëáÉ=Eîçêã~äë=fÑ^dFI=
cê~åâÑìêíI=a=

`bo`l= `çãáí¨=bìêçé¨Éå=ÇÉë=
oÉëéçåë~ÄäÉë=ÇÉ=ä~=`~êíçJ
Öê~éÜáÉ=lÑÑáÅáÉääÉ=

`eNVMP= ëÅÜïÉáòK=ÖÉçÇ®íáëÅÜÉë=
a~íìãI=ÇÉÑáåáÉêí=NVMP=

`ehjVR= âáåÉã~íáëÅÜÉë=jçÇÉää=NVVR=

`eqocVR= ÖäçÄ~äÉê=_ÉòìÖëê~ÜãÉå=ÇÉê=
i~åÇÉëîÉêãÉëëìåÖ=NVVR=

`eqopVR= ÖäçÄ~äÉë=_ÉòìÖëëóëíÉã=ÇÉê=
i~åÇÉëîÉêãÉëëìåÖ=NVVR=

`fdkbq= `ççéÉê~íáîÉ=fåíÉêå~íáçå~ä=dmp=
kÉíïçêâ=

`lab= `ÉåíÉê=Ñçê=lêÄáí=aÉíÉêãáå~íáçå=
áå=bìêçéÉ=

af^óó= aá~ÖåçëÉ~ìëÖäÉáÅÜìåÖ=ÇÉê=
qêá~åÖìä~íáçå=NK=ìåÇ=OK=
lêÇåìåÖ=EsÉêëáçå=ÇÉë=g~ÜêÉë=
NVóóF=

aj^= rKpK=aÉÑÉåëÉ=j~ééáåÖ=
^ÖÉåÅó=

aobc= aÉìíëÅÜÉë=oÉÑÉêÉåòåÉíò=

bk^a= jÉíÉçJa~íÉåÄ~åâ=îçå=
jÉíÉçpÅÜïÉáò=

bqocóó= bìêçéÉ~å=qÉêêÉëíêá~ä=oÉÑJ
ÉêÉåÅÉ=cê~ãÉ=ÇÉë=g~ÜêÉë=
NVóó=

bqopUV= bìêçéÉ~å=qÉêêÉëíêá~ä=oÉÑJ
ÉêÉåÅÉ=póëíÉã=NVUV=

brobcJUV= bìêçé®áëÅÜÉë=dmpJ
oÉÑÉêÉåòåÉíò=NVUV=

brobcJ`eVO= ëÅÜïÉáòK=dmpJjÉëëâ~ãJ
é~ÖåÉ=áã=brobcJqÉáäåÉíò=
NVVO=

brobcJaLkiVP=dmpJjÉëëâ~ãé~ÖåÉ=áã=
brobcJqÉáäåÉíò=aLki=NVVP=

bqew= báÇÖK=qÉÅÜåáëÅÜÉ=eçÅÜëÅÜìäÉ=
wΩêáÅÜ=

dblobc= pçÑíï~êÉ=ÑΩê=ÇáÉ=ÖÉçÇ®íáëÅÜÉ=
hççêÇáå~íÉåíê~åëÑçêã~íáçå=
EëïáëëíçéçF=

ddi= dÉçÇ®ëáÉ=ìåÇ=dÉçÇóå~ãáâ=
i~Äçê=

dmp= däçÄ~ä=mçëáíáçåáåÖ=póëíÉã=

dopUM= dÉçÇÉíáÅ=oÉÑÉêÉåÅÉ=póëíÉã=
NVUM=

f^d= fåíÉêå~íáçå~ä=^ëëçÅá~íáçå=çÑ=
dÉçÇÉëó=

fdp= fåíÉêå~íáçå~ä=dmp=pÉêîáÅÉ=EÑçê=
dÉçÇóå~ãáÅëF=

fdm= fåëíáíìí=ÑΩê=dÉçÇ®ëáÉ=ìåÇ=
mÜçíçÖê~ããÉíêáÉ=ÇÉê=bqe=
wΩêáÅÜ=

fqocóó= fbop=qÉêêÉëíêá~ä=oÉÑÉêÉåÅÉ=
cê~ãÉ=ÇÉë=g~ÜêÉë=NVóó=

fqop= fbop=qÉêêÉëíêá~ä=oÉÑÉêÉåÅÉ=
póëíÉã=

fbop= fåíÉêå~íáçå~ä=b~êíÜ=oçí~íáçå=
pÉêîáÅÉ=

i^mbqe= i~Äçê~íçêáìã=ÑΩê=^íãçëéÜ®J
êÉåéÜóëáâ=ÇÉê=bqew=

iekVR= i~åÇÉëÜ∏ÜÉååÉíò=NVVR=

isóó= _ÉòìÖëê~ÜãÉå=ÇÉê=i~åÇÉëJ
îÉêãÉëëìåÖ=NVóó=



=

= =
=

= =

= =
=

isVRW=^ÄâΩêòìåÖÉå= ^NJO= ëïáëëíçéç=açâì=kêKNP=

k^do^= k~íáçå~äÉ=dÉåçëëÉåëÅÜ~Ñí=ÑΩê=
ÇáÉ=i~ÖÉêìåÖ=ê~Çáç~âíáîÉê=
^ÄÑ®ääÉ=

kcmOM= k~íáçå~äÉë=cçêëÅÜìåÖëJ
éêçÖê~ãã=kêK=OM=

kdp= k~íáçå~ä=dÉçÇÉíáÅ=pìêîÉó=

kkoJkrsbiN= sÉêëáçå=îçå=krsbiN=çÜåÉ=
kÉíòêçí~íáçå=

kpt`= k~î~ä=pìêÑ~ÅÉ=t~êÑ~êÉ=`ÉåíÉê=

krsbiN= âáåÉã~íáëÅÜÉë=jçÇÉää=ÇÉê=
mä~ííÉåíÉâíçåáâ=

ééã= é~êíë=éÉê=ãáääáçå=

obqêáÖ= o¨ëÉ~ì=Éìêçé¨Éå=ÇÉ=ä~=
íêá~åÖìä~íáçå=Ebìêçé®áëÅÜÉë=
qêá~åÖìä~íáçåëåÉíòF=

ofkbu= oÉÅÉáîÉê=fåÇÉéÉåÇÉåí=
bñÅÜ~åÖÉ=cçêã~í=ÑΩê=dmpJ
jÉëëÇ~íÉå=

ojp= oççí=jÉ~å=pèì~êÉ=

pj^= pÅÜïÉáòÉêáëÅÜÉ=jÉíÉçêçJ
äçÖáëÅÜÉ=^åëí~äíI=EÜÉìíÉ=
jÉíÉçpÅÜïÉáòF=

pio= p~íÉääáíÉ=i~ëÉê=o~åÖáåÖ=

pdh= pÅÜïÉáòK=dÉçÇ®íáëÅÜÉ=
hçããáëëáçå=

q_= qÉÅÜåáëÅÜÉê=_ÉêáÅÜí=

qtd= qÉÅÜåáÅ~ä=tçêâáåÖ=dêçìé=

si_f= sÉêó=içåÖ=_~ëÉäáåÉ=fåíÉêJ
ÑÉêçãÉíêó=

tdpUQ= tçêäÇ=dÉçÇÉíáÅ=póëíÉã=NVUQ=
EdmpJ_ÉòìÖëëóëíÉãF=



=

= =
=

= =

= =
=

isVRW=dÉë~ãíΩÄÉêëáÅÜí= ^O= ëïáëëíçéç=açâì=kêKNP=

ëïáëëíçéç=açâì=kêK=NP=

^åÜ~åÖ=^O=

=

=

§ÄÉêëáÅÜí=ΩÄÉê=Ç~ë=dÉë~ãíåÉíò=isVR=
=





=

isVRW=dÉë~ãíΩÄÉêëáÅÜí= ^OJN= ëïáëëíçéç=açâì=kêKNP=

Hohentwiel
Siblingen

Chrischona
Hütten

Laufenburg
Buchberg Stammheim

Dettighofen

Metzerlen Sissacherfluh Lägern Brütten

Schauenberg

NollenGoldach Pfänder
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Les Rangiers
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Wartburg
Lenzburg

Hönggerberg

Oberhelfenschwil
Montlingen

Reconvilier Riedholz
Pfannenstiel

Bachtel Schwägalp

Chasseral
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Knutwil Sins
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La Chaux-de-Fonds Seedorf Lueg
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Zimmerwald
Engelberg
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LV95 Haupt- und Verdichtungspunkte
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=

= =
=

= =

= =
=

isVRW=qÉáäâ~ãé~ÖåÉå= ^PJN= ëïáëëíçéç=açâì=kêKNP=

ëïáëëíçéç=açâì=kêK=NP=

^åÜ~åÖ=^P=

=

§ÄÉêëáÅÜí=ΩÄÉê=~ääÉ=qÉáäâ~ãé~ÖåÉå=îçå=isVR=
=

få=isVR=ëáåÇ=ÑçäÖÉåÇÉ=dmpJjÉëëâ~ãé~ÖåÉå=áåíÉÖêáÉêí=ïçêÇÉå=EÅÜêçåçäçÖáëÅÜ=ÖÉçêÇåÉíFW=

=

Schaffhausen 1988: 21.06.1988 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen           Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
    S            O             N            L 

2 Stationen 
1 Tag 
2 Files L1 
1 Tropoparam. 

Trimble 4000SL 
PHASECC.N88 
 
BR1D7373.STD 

SCHA173 
 

2 
 

2637 / 2925 
 

6.1 6.1 6.1 6.7 

 

Neotektonik 1988: 13.-28.10.1988 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S             O             N            L 

36 Stationen 
13 Tage 
29 Files L3 
100 Files L1 
 
1 Tropoparam. 

Trimble 4000S 
Trimble 4000SD 
PHASECC.N88 
 
 
NEOWIS88.STD 
NEOWIS88.RPR 
NEOWIS88.ION 
NEOWIS88.CLK 
 

NEO287 
NEO288 
NEO289 
 
NEO291 
NEO292 
NEO293 
NEO294 
NEO295 
 
NEO298 
NEO299 
NEO300 
NEO301 
NEO302 

11
10
8 
 

11
10
10
10
12

 
9 
8 

10
10
10 

29930 / 31939
31079 / 33262
21788 / 22785

 
31479 / 33118
31086 / 32990
33480 / 35729
32133 / 34756
31922 / 34040

 
29896 / 32316
27130 / 29157
32945 / 35165
34110 / 36622
33517 / 36116 

4.2 
3.8 
3.4 

 
7.3 
6.2 
7.7 
7.6 
4.1 

 
4.1 
6.7 
7.1 
6.1 
6.3 

4.3 
3.8 
3.4 

 
7.3 
6.2 
7.9 
7.6 
4.1 

 
4.4 
6.5 
7.1 
6.2 
6.3 

4.3 
3.8 
3.4 

 
7.4 
6.2 
7.9 
7.6 
4.1 

 
4.1 
6.6 
7.1 
6.2 
6.3 

4.7 
4.1 
3.5 

 
7.5 
7.8 
8.6 
8.6 
4.2 

 
4.5 
7.6 
7.4 
6.5 
6.6 

 

Etzel (In den Schlagen) 1989: 6.-7.09.1989 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
    S             O            N             L 

6 Stationen 
2 Tage 
6 Files L3 
6 Files L1 
 
1 Tropoparam. 

Trimble 4000SL 
Trimble 4000SLD 
PHASECC.E89 
 
ETZEL89.STD 
ETZEL89.RPR 
ETZEL89.ION 
ETZEL89.CLK 

ETZE249S
ETZE250S
 
ETZE249O
ETZE250O
 

7 
5 
 
4 
2 
 

14288 / 14698
14493 / 15026
 
11605 
5012 
 

5.1 
5.2 

 

 
 
 

5.4 
4.9 

5.1 
5.2 

5.2 
5.3 

 



=

= =
=

= =

= =
=
=

isVRW=qÉáäâ~ãé~ÖåÉå= ^PJO= ëïáëëíçéç=açâì=kêKNP=

LV95-1989: 19.-30.09.1989 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen         Files       20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S             O             N             L 

47 Stationen 
10 Tage 
65 Files L3 
21 Files L1 
 
1 Tropoparam. 

Trimble 4000SX 
Trimble 4000SL 
Trimble 4000SLD 
PHASECC.L89 
 
PR1D6273.STD 
PR1D6273.RPR 
LV89.ION 
DMA.CLK 
 

LV89262 
LV89263 
LV89264 
LV89265 
 
LV89268 
LV89269 
LV89270 
LV89271 
LV89272 
LV89273 

10
9 

10
10

 
9 
9 
9 
9 
8 
3 

24627 / 25464
24946 / 25874
26776 / 27686
27236 / 28200
 
24339 / 25009
22194 / 22875
24408 / 25098
23735 / 24584
20767 / 21355
8300 / 8417 

3.1 
2.9 
3.5 
3.8 

 
3.3 
2.6 
2.9 
3.0 
3.0 
3.0 

3.0 
3.0 
3.6 
3.7 

 
3.2 
2.6 
2.9 
3.1 
2.9 
3.1 

3.1 
3.0 
3.6 
3.8 

 
3.3 
2.7 
3.0 
3.1 
3.0 
3.2 

3.3 
3.2 
3.6 
4.1 

 
3.4 
2.8 
3.1 
3.2 
3.2 
3.2 

 

LV95-1990: 08.-18.10.1990 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files     20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S            O            N             L 

75 Stationen 
9 Tage 
103 Files L3 
32 Files L1 
 
2 Tropoparam. 

Trimble 4000SL 
Trimble 4000SD 
Trimble 4000SLD 
Trimble 4000STD 
Trimble 4000SST 
PHASECC.L90 
 
PR1D8191.STD 
PR1D8191.RPR 
LV90.ION 
LV90.CLK 

LV90281 
LV90282 
LV90283 
LV90284 
LV90285 
 
LV90288 
LV90289 
LV90290 
LV90291 
 

14
18
14
16
14

 
16
14
15
14

 

58415 / 61937
54488 / 57651
49343 / 53537
60366 / 64142
53177 / 56930
 
55682 / 59177
54923 / 59287
61469 / 65702
61103 / 65553
 

2.9 
3.1 
3.2 
3.1 
3.1 

 
3.0 
2.9 
4.0 
3.7 

 

2.9 
3.0 
3.2 
3.1 
3.1 

 
3.0 
3.1 
4.0 
3.7 

 

2.9 
3.1 
3.2 
3.1 
3.1 

 
3.1 
2.9 
4.0 
3.7 

 

3.0 
3.2 
3.3 
3.3 
3.4 

 
3.2 
3.1 
4.3 
3.9 

 
 

LV95-1991: 09.-19.09.1991 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S            O            N             L 

51 Stationen 
9 Tage 
96 Files L3 
30 Files L1 
 
2 Tropoparam. 

Trimble 4000SL 
Trimble 4000SLD 
Trimble 4000STD 
Trimble 4000SST 
PHASECC.L91 
 
PR1D5262.STD 
 
LV91.ION 
PR1D5262.CLK 

LV91252 
LV91253 
LV91254 
LV91255 
LV91256 
 
LV91259 
LV91260 
LV91261 
LV91262 

15
15
17
14
12

 
12
12
14
14 

63159 / 68813
65932 / 71495
61952 / 66099
63571 / 70131
55749 / 61981
 
52502 / 57396
57042 / 62458
60717 / 65452
62128 / 68569 

3.4 
4.4 
3.9 
3.7 
3.7 

 
3.4 
5.0 
3.7 
4.2 

3.4 
4.4 
4.1 
3.6 
4.0 

 
3.9 
5.1 
3.7 
5.2 

3.4 
4.3 
3.9 
3.7 
3.6 

 
3.4 
5.0 
3.7 
4.2 

3.8 
4.6 
4.0 
3.9 
3.9 

 
3.8 
5.7 
3.9 
4.5 

 



=

= =
=

= =

= =
=

isVRW=qÉáäâ~ãé~ÖåÉå= ^PJP= ëïáëëíçéç=açâì=kêKNP=

EUREF-CH92: 03.-07.08.1992 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files       20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S            O            N             L 

7 Stationen 
5 Tage 
50 Files L3 
 
6 Tropoparam. 

Trimble 4000SLD 
Trimble 4000SST 
ROGUE 
PHASECC.ECH 
 
 
PHASECC.E92 
 
PR1D1620.STD 
PR1D1620.RPR 
EUREFCH.CLK 

EUCH216 
EUCH217 
EUCH218 
EUCH219 
EUCH220 
 
ERCH216 
ERCH217 
ERCH218 
ERCH219 
ERCH220 

10
10
10
10
10

 
10
10
10
10
10 

19923 / 22114
29851 / 33662
29923 / 33685
34863 / 39144
30822 / 34376
 
19923 / 22114
29851 / 33662
29923 / 33685
34863 / 39144
30822 / 34376 

4.4 
4.0 
3.8 
4.5 
4.6 

 
4.3 
4.0 
3.5 
4.0 
4.3 

4.3 
3.8 
3.2 
3.8 
4.3 

 
 

4.3 
3.8 
3.3 
3.8 
4.2 

 
4.1 
3.7 
3.2 
3.7 
4.1 

4.7 
4.4 
3.7 
4.4 
5.0 

 
4.5 
4.2 
3.5 
4.3 
4.8 

 

LV95-1991A: 24.-28.08.1992 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files       20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

34 Stationen 
5 Tage 
35 Files L3 
 
1 Tropoparam. 

Trimble 4000SLD 
Trimble 4000STD 
Trimble 4000SST 
PHASECC.L92 
 
CODE2428.STD 
IONMOD.ION 
CL2428.CLK 

LA91237 
LA91238 
LA91239 
LA91240 
LA91241 
 

9 
10
5 
9 
2 
 

22639 / 24324
21410 / 22039
14002 / 14759
20257 / 21007
2896 
 

3.0 
2.4 
3.0 
2.8 
6.0 

 

3.0 
2.5 
3.1 
2.9 
6.0 

 

2.9 
2.5 
3.1 
2.8 
- 

3.3 
2.6 
3.4 
3.0 
- 

 

LV95-1992: 07.-17.09.1992 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files       20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

31 Stationen 
9 Tage 
88 Files L3 
 
2 Tropoparam. 

Trimble 4000SLD 
Trimble 4000STD 
Trimble 4000SST 
PHASECC.L92 
 
PR1D5161.STD 
PR1D5161.RPR 
 
SATCLK.CLK 

LV92251 
LV92252 
LV92253 
LV92254 
LV92255 
 
LV92258 
LV92259 
LV92260 
LV92261 

10
10
11
10 
9 
 
9 

10
9 

10 

43458 / 47036
42621 / 44644
51730 / 54034
39627 / 41629
42085 / 45135
 
39253 / 41100
41095 / 43299
39026 / 40695
42131 / 44833 

2.7 
2.7 
3.4 
4.6 
3.9 

 
3.7 
2.7 
2.9 
2.5 

2.7 
2.7 
3.4 
4.7 
3.8 

 
3.7 
2.7 
3.1 
2.4 

2.7 
2.7 
3.4 
4.7 
3.8 

 
3.7 
2.7 
2.9 
2.4 

2.9 
2.8 
3.6 
4.9 
4.1 

 
3.8 
2.9 
3.0 
2.7 

 



=

= =
=

= =

= =
=
=

isVRW=qÉáäâ~ãé~ÖåÉå= ^PJQ= ëïáëëíçéç=açâì=kêKNP=

EUREF-D/NL93: 10.-14.05.1993 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

ZIMM, CHRIS, 
PFAE 
5 Tage 
10 Files L3 
 
6 Tropoparam. 

Trimble 4000SSE 
PHASECC.L93 
 
CO130135.STD 
CO130135.RPR 
BR130135.CLK 

EUD130 
EUD131 
EUD132 
EUD133 
EUD134 
 

2 
2 
2 
2 
2 
 

37882 / 44385
40177 / 46673
41350 / 47958
38953 / 45329
39283 / 45771
 

4.2 
2.9 
2.9 
2.7 
2.7 

 

4.1 
2.8 
2.9 
2.8 
2.7 

 

4.1 
2.8 
2.9 
2.8 
2.7 

 

4.9 
3.4 
3.7 
3.2 
3.4 

 
 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files       20° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

Teil Deutschland 
inkl. Wett, Graz 
5 Tage 
26 Files L3 
 
6 Tropoparam. 

Trimble 4000SSE 
PHASECC.L93 
 
CO130135.STD 
CO130135.RPR 
BR130135.CLK 

DREFTDE1
DREFTDE2
DREFTDE3
DREFTDE4
DREFTDE5
 

5 
5 
5 
6 
5 
 

97540 
91218 
98247 
89326 
98755 
 

3.3 
2.9 
3.6 
3.2 
3.2 

 

   

 

LV95-1992A: 30.08. - 03.09.1993 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

32 Stationen 
5 Tage 
33 Files L3 
 
1 Tropoparam. 

Trimble 4000S 
Trimble 4000S 
PHASECC.L93 
 
LV92A.STD 
LV92A.RPR 
LV92A.CLK 

LA92242 
LA92243 
LA92244 
LA92245 
LA92246 
 

6 
6 
9 
6 
6 
 

24613 / 26501
23893 / 24816
36620 / 40501
28939 / 30554
26771 / 28923
 

2.0 
3.4 
3.4 
2.1 
2.6 

 

2.0 
3.4 
3.3 
2.0 
2.6 

 

2.1 
3.5 
3.4 
2.1 
2.5 

 

2.4 
3.7 
3.9 
2.4 
2.9 

 

 

GENF: 26. - 28.01.1993 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

9 Stationen 
3 Tage 
19 Files L3 
 
1 Tropoparam. 

SR299 
PHASECC. 
 
CODE2628.STD 
CL2628.CLK 

GENF026 
GENF027 
GENF028 
 

6 
6 
7 
 

47904 / 53483
45948 / 51666
48924 / 54504
 

3.3 
2.9 
3.0 

 

3.3 
2.9 
3.0 

 

3.3 
2.9 
3.0 

 

3.7 
3.5 
3.5 

 

 



=

= =
=

= =

= =
=

isVRW=qÉáäâ~ãé~ÖåÉå= ^PJR= ëïáëëíçéç=açâì=kêKNP=

TURTMANN: 27.09. - 01.10.1993 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files     20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

3 Stationen 
4 Tage 
12 Files L3 
 
6 Tropoparam. 

Trimble 4000SSE 
PHASECC.L93 
 
PR931934.STD 
 

TURT931 
TURT932 
TURT933 
TURT934 
 

3 
3 
3 
3 
 

22433 / 25062
21056 / 23656
22197 / 24829
21696 / 24263
 

2.3 
2.3 
2.3 
2.4 

 

 2.3 
2.3 
2.3 
2.4 

 

2.6 
2.6 
2.6 
2.7 

 
 

NEAT: 21. - 22.03.1994 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files     20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

9 Stationen 
2 Tage 
20 Files L3 
 
6 Tropoparam. 

Trimble 4000SSE 
PHASECC.L94 
 
NEAT94.STD 
NEAT94.RPR 
NEAT94.CLK 

NEAT080 
NEAT081 
 

11
9 
 

90664 / 98997
89809 / 97847
 

2.7 
2.8 

 

2.7 
2.8 

 

2.8 
2.8 

 

3.0 
3.1 

 

 

LV95-1994: 28.03. - 29.03.1994 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

11 Stationen 
2 Tage 
21 Files L3 
 
3 Tropoparam. 

Trimble 4000SSE 
PHASECC.L94 
 
CODE8788.STD 
CL8788.CLK 

LV94087 
LV94088 
 
 

12
9 
 

79044 / 88268
62611 / 70385
 

2.3 
2.2 

 

2.3 
2.2 

 

2.3 
2.2 

 

3.1 
2.7 

 

 

LV95-1994A: 15.08. - 24.08.1994 (Anschlüsse) 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files      20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

46 Stationen 
9 Tage 
47 Files L3 
 
1 Tropoparam. 

Trimble 4000SSE 
PHASECC.L94 
 
 
CD1D2736.STD 
94A.CLK 

LA94227 
LA94228 
LA94229 
LA94230 
LA94231 
LA94232 
 
LA94234 
LA94235 
LA94236 

5 
5 
5 
5 
5 
5 
 
5 
7 
5 

19182 / 21191
18063 / 20032
17244 / 18656
18783 / 20737
16637 / 17329
17150 / 18786
 
19573 / 21124
16787 / 18306
16853 / 18425 

2.7 
2.1 
5.2 
2.9 
2.3 
3.6 

 
3.4 
2.7 
4.5 

2.6 
2.1 
5.2 
2.9 
2.2 
3.5 

 
3.3 
2.7 
4.5 

2.6 
2.2 
4.9 
2.8 
2.2 
3.3 

 
3.6 
2.6 
4.4 

3.0 
2.6 
5.3 
3.2 
2.3 
3.5 

 
3.9 
3.0 
5.0 

 



=

= =
=

= =

= =
=
=

isVRW=qÉáäâ~ãé~ÖåÉå= ^PJS= ëïáëëíçéç=açâì=kêKNP=

LV95-1994V: 12.09. - 15.09.1994 (Verdichtung LV95 Engelberg / Bahn 2000) 

Allgemeine  
Angaben 

GPS-Empfänger 
Kampagnenspezif. 
Files 

             Tageslösungen 
                            Beobachtungen 
Namen          Files     20°  /  15° 

            Sigma der Single Diff. 
                  Meteo-Version: 
     S           O             N             L 

21 Stationen 
4 Tage 
42 Files L3 
 
3 Tropoparam. 

Trimble 4000SSE 
PHASECC.94V 
 
CD1D5559.STD 
CD1D5559.RPR 
CD1D5559.CLK 

VV94255 
VV94256 
VV94257 
VV94258 
 

10
11
10
11

 

123567/139682
170968/192794
150167/165962
147567/162551
 

2.5 
2.8 
3.2 
3.0 

 

2.5 
2.8 
3.3 
3.0 

 

2.5 
2.8 
3.1 
3.0 

 

2.9 
3.1 
3.5 
3.6 

 

 

 

=



=

= =
=

= =

= =
=
=

isVRW=^aakbn=ãáí=sÉêëáçå=PKR= ^Q= ëïáëëíçéç=açâì=kêKNP=

ëïáëëíçéç=açâì=kêK=NP=

^åÜ~åÖ=^Q=

=

=

isVR=Ó=dÉë~ãíä∏ëìåÖ=ãáí=ÇÉã=mêçÖê~ãã=^aakbn=

=
 

_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=PKR=

=

=

^ìëòìÖ=~ìë=ÇÉê=

hçãÄáå~íáçå=~ääÉê=báåòÉäëÉëëáçåÉå=
=

=

=





=

= =
=

= =

= =
=
=

isVRW=^aakbn=ãáí=sÉêëáçå=PKR= ^QJN= ëïáëëíçéç=açâì=kêKNP=

 
******************************************************************************** 
COMBINATION OF NORMAL EQUATIONS OF DIFFERENT SOLUTIONS           31-JAN-96 13:21 
******************************************************************************** 
 
-------------------------------------------------------------------------------- 
LIST OF INPUT AND OUTPUT FILENAMES 
-------------------------------------------------------------------------------- 
 
GENERAL CONSTANTS           :  X:/GEN/CONST.                    
POLE INFORMATION (SCRATCH)  :  /TMPGPS/ADDNE1.SCR               
LOCAL GEODETIC DATUM        :  X:/GEN/DATUM.                    
APRIORI COORDINATES         :  P:/LV95.CMB/STA/LV95APR.CRD      
SPECIAL FIXING VELOCITIES   :   ---                             
A PRIORI VELOCITY FIELD     :   ---                             
SPECIAL FIXING COORDINATES  :  P:/LV95.CMB/STA/LV95APR.CRD      
COORDINATE RESULTS          :  P:/LV95.CMB/STA/LV95DEF.CRD      
VAR/COVAR MATRIX COORD.     :  P:/LV95.CMB/STA/LV95DEF.COV      
VAR/COVAR MATRIX TOTAL      :  P:/LV95.CMB/STA/LV95DEF.COT      
IONOSPHERE RESULTS          :   ---                             
NORMAL EQUATIONS OUTPUT     :  P:/LV95.CMB/STA/LV95DEF.NEQ      
PLOT RESULTS                :   ---                             
VELOCITY RESULTS            :   ---                             
TROPOSPHERE CORRECTIONS     :   ---                             
EARTH ROTATION PARAMETERS   :   ---                             
IERS FORMAT ERP OUTPUT      :   ---                             
TRANSLATION TABLE (NUVEL1)  :   ---                             
HELMERT TRANSFORMATION PARAM:   ---                             
INTERNAL AUX.FILE           :  /TMPGPS/ADDNEQ.SCR               
 
-------------------------------------------------------------------------------- 
 
-------------------------------------------------------------------------------- 
LIST OF NORMAL EQUATION FILES 
-------------------------------------------------------------------------------- 
 
NUMBER OF NORMAL EQUATION FILES:   101 
 
FILE  NAME                         #PAR   TITLE 
-------------------------------------------------------------------------------- 
 
   1  P:/SCHAFF88/OUT/SCHA173N.NEQ     7   SCHAFF88                              
                                           SCHAFFHAUSEN 1988: 21. JUNI 1988      
   2  P:/NEO88/OUT/NEO287N.NEQ        43   WISENBERG 1988-1, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 287, ANETZ 20 
   3  P:/NEO88/OUT/NEO288N.NEQ        43   WISENBERG 1988-1, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 288, ANETZ 20 
   4  P:/NEO88/OUT/NEO289N.NEQ        31   WISENBERG 1988-1, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 289, ANETZ 20 
   5  P:/NEO88/OUT/NEO291N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 291, ANETZ 20 
   6  P:/NEO88/OUT/NEO292N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 292, ANETZ 20 
   7  P:/NEO88/OUT/NEO293N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 293, ANETZ 20 
   8  P:/NEO88/OUT/NEO294N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 294, ANETZ 20 
   9  P:/NEO88/OUT/NEO295N.NEQ        43   WISENBERG 1988-2, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 295, ANETZ 20 
  10  P:/NEO88/OUT/NEO298N.NEQ        39   WISENBERG 1988-2, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 298, ANETZ 20 
  11  P:/NEO88/OUT/NEO299N.NEQ        35   NEOTEKTONIK 1988, NEO88/WISEN88       
                                           NEOTEKTONIK 1988: SESS. 299, ANETZ 20 
                                                                 (OHNE ZIMM,HBG) 



=
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=

= =

= =
=
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FILE  NAME                         #PAR   TITLE 
-------------------------------------------------------------------------------- 
 
  12  P:/NEO88/OUT/NEO300N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88           
                                           NEOTEKTONIK 1988: SESS. 300, ANETZ 20     
  13  P:/NEO88/OUT/NEO301N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88           
                                           NEOTEKTONIK 1988: SESS. 301, ANETZ 20     
  14  P:/NEO88/OUT/NEO302N.NEQ        43   NEOTEKTONIK 1988, NEO88/WISEN88           
                                           NEOTEKTONIK 1988: SESS. 302, ANETZ 20     
  15  P:/ETZEL89/OUT/ETZE249N.NEQ     23   ETZEL 1989                                
                                           ETZEL 1989: TAG 249, ANETZ 20             
  16  P:/ETZEL89/OUT/ETZE250N.NEQ     23   ETZEL 1989                                
                                           ETZEL 1989: TAG 250, ANETZ 20             
  17  P:/LV95.89/OUT/LV89262N.NEQ     39   LV 95                                     
                                           LV95.89: TAG 262, ANETZ 20                
  18  P:/LV95.89/OUT/LV89263N.NEQ     39   LV 95                                     
                                           LV95.89: TAG 263, ANETZ 20                
  19  P:/LV95.89/OUT/LV89264N.NEQ     43   LV 95                                     
                                           LV95.89: TAG 264, ANETZ 20                
  20  P:/LV95.89/OUT/LV89265N.NEQ     43   LV 95                                     
                                           LV95.89: TAG 265, ANETZ 20                
  21  P:/LV95.89/OUT/LV89268N.NEQ     39   LV 95                                     
                                           LV95.89: TAG 268, ANETZ 20                
  22  P:/LV95.89/OUT/LV89269N.NEQ     39   LV 95                                     
                                           LV95.89: TAG 269, ANETZ 20                
  23  P:/LV95.89/OUT/LV89270N.NEQ     39   LV 95                                     
                                           LV95.89: TAG 270, ANETZ 20                
  24  P:/LV95.89/OUT/LV89271N.NEQ     39   LV 95                                     
                                           LV95.89: TAG 271, ANETZ 20                
  25  P:/LV95.89/OUT/LV89272N.NEQ     35   LV 95                                     
                                           LV95.89: TAG 272, ANETZ 20                
  26  P:/LV95.89/OUT/LV89273N.NEQ     15   LV 95                                     
                                           LV95.89: TAG 273, ANETZ 20                
  27  P:/LV95.90/OUT/LV90281N.NEQ     73   LV95-90                                   
                                           LV95.90: TAG 281, ANETZ 20                
  28  P:/LV95.90/OUT/LV90282N.NEQ     73   LV95-90                                   
                                           LV95.90: TAG 282, ANETZ 20                
  29  P:/LV95.90/OUT/LV90283N.NEQ     73   LV95-90                                   
                                           LV95.90: TAG 283, ANETZ 20                
  30  P:/LV95.90/OUT/LV90284N.NEQ     83   LV95-90                                   
                                           LV95.90: TAG 284, ANETZ 20                
  31  P:/LV95.90/OUT/LV90285N.NEQ     73   LV95-90                                   
                                           LV95.90: TAG 285, ANETZ 20                
  32  P:/LV95.90/OUT/LV90288N.NEQ     68   LV95-90                                   
                                           LV95.90: TAG 288, ANETZ 20                
  33  P:/LV95.90/OUT/LV90289N.NEQ     73   LV95-90                                   
                                           LV95.90: TAG 289, ANETZ 20                
  34  P:/LV95.90/OUT/LV90290N.NEQ     78   LV95-90                                   
                                           LV95.90: TAG 290, ANETZ 20                
  35  P:/LV95.90/OUT/LV90291N.NEQ     73   LV95-90                                   
                                           LV95.90: TAG 291, ANETZ 20                
  36  P:/LV95.91/OUT/LV91252N.NEQ     68   LV95.91                                   
                                           LV95.91: TAG 252, ANETZ 20                
  37  P:/LV95.91/OUT/LV91253N.NEQ     68   LV95.91                                   
                                           LV95.91: TAG 253, ANETZ 20                
  38  P:/LV95.91/OUT/LV91254N.NEQ     68   LV95.91                                   
                                           LV95.91: TAG 254, ANETZ 20                
  39  P:/LV95.91/OUT/LV91255N.NEQ     63   LV95.91                                   
                                           LV95.91: TAG 255, ANETZ 20                
  40  P:/LV95.91/OUT/LV91256N.NEQ     58   LV95.91                                   
                                           LV95.91: TAG 256, ANETZ 20                
  41  P:/LV95.91/OUT/LV91259N.NEQ     58   LV95.91                                   
                                           LV95.91: TAG 259, ANETZ 20                
  42  P:/LV95.91/OUT/LV91260N.NEQ     58   LV95.91                                   
                                           LV95.91: TAG 260, ANETZ 20                
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FILE  NAME                         #PAR   TITLE 
-------------------------------------------------------------------------------- 
 
  43  P:/LV95.91/OUT/LV91261N.NEQ     63   LV95.91                                  
                                           LV95.91: TAG 261, ANETZ 20               
  44  P:/LV95.91/OUT/LV91262N.NEQ     63   LV95.91                                  
                                           LV95.91: TAG 262, ANETZ 20               
  45  P:/EUREF-CH/OUT/ERCH216N.NEQ    51   EUREFCH, EUREF-CH                        
                                           EUREF-CH'92: SESS. 216, ANETZ 20         
  46  P:/EUREF-CH/OUT/ERCH217N.NEQ    51   EUREFCH, EUREF-CH                        
                                           EUREF-CH'92: SESS. 217, ANETZ 20         
  47  P:/EUREF-CH/OUT/ERCH218N.NEQ    51   EUREFCH, EUREF-CH                        
                                           EUREF-CH'92: SESS. 218, ANETZ 20         
  48  P:/EUREF-CH/OUT/ERCH219N.NEQ    51   EUREFCH, EUREF-CH                        
                                           EUREF-CH'92: SESS. 219, ANETZ 20         
  49  P:/EUREF-CH/OUT/ERCH220N.NEQ    51   EUREFCH, EUREF-CH                        
                                           EUREF-CH'92: SESS. 220, ANETZ 20         
  50  P:/LV95.91A/OUT/LA91237N.NEQ    39   LV95.91A                                     
                                           LV95.91A: TAG 237, ANETZ 20                  
  51  P:/LV95.91A/OUT/LA91238N.NEQ    35   LV95.91A                                     
                                           LV95.91A: TAG 238, ANETZ 20                  
  52  P:/LV95.91A/OUT/LA91239N.NEQ    23   LV95.91A                                     
                                           LV95.91A: TAG 239, ANETZ 20                  
  53  P:/LV95.91A/OUT/LA91240N.NEQ    35   LV95.91A                                     
                                           LV95.91A: TAG 240, ANETZ 20                  
  54  P:/LV95.92/OUT/LV92251N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 251, ANETZ 20                   
  55  P:/LV95.92/OUT/LV92252N.NEQ     53   LV95.92                                      
                                           LV95.92: TAG 252, ANETZ 20                   
  56  P:/LV95.92/OUT/LV92253N.NEQ     58   LV95.92                                      
                                           LV95.92: TAG 253, ANETZ 20                   
  57  P:/LV95.92/OUT/LV92254N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 254, ANETZ 20                   
  58  P:/LV95.92/OUT/LV92255N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 255, ANETZ 20                   
  59  P:/LV95.92/OUT/LV92258N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 258, ANETZ 20                   
  60  P:/LV95.92/OUT/LV92259N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 259, ANETZ 20                   
  61  P:/LV95.92/OUT/LV92260N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 260, ANETZ 20                   
  62  P:/LV95.92/OUT/LV92261N.NEQ     48   LV95.92                                      
                                           LV95.92: TAG 261, ANETZ 20                   
  63  P:/EUREF-D/OUT/EUD130N.NEQ      21   EUREF-D                                      
                                           EUREF-D 93: SESS. 130, ANETZ 20              
  64  P:/DREF/OUT/DREFTDE1.NEQ        48   EUREFD                                       
                                           DREF-93: DEUTSCHLAND, SESS.1, SAAS 20        
  65  P:/EUREF-D/OUT/EUD131N.NEQ      21   EUREF-D                                      
                                           EUREF-D 93: SESS. 131, ANETZ 20              
  66  P:/DREF/OUT/DREFTDE2.NEQ        48   EUREFD                                       
                                           DREF-93: DEUTSCHLAND, SESS.2, SAAS 20        
  67  P:/EUREF-D/OUT/EUD132N.NEQ      21   EUREF-D                                      
                                           EUREF-D 93: SESS. 132, ANETZ 20              
  68  P:/DREF/OUT/DREFTDE3.NEQ        48   EUREFD                                       
                                           DREF-93: DEUTSCHLAND, SESS.3, SAAS 20        
  69  P:/EUREF-D/OUT/EUD133N.NEQ      21   EUREF-D                                      
                                           EUREF-D 93: SESS. 133, ANETZ 20              
  70  P:/DREF/OUT/DREFTDE4.NEQ        48   EUREFD                                       
                                           DREF-93: DEUTSCHLAND, SESS.4, SAAS 20        
  71  P:/EUREF-D/OUT/EUD134N.NEQ      21   EUREF-D                                      
                                           EUREF-D 93: SESS. 134, ANETZ 20              
  72  P:/DREF/OUT/DREFTDE5.NEQ        48   EUREFD                                       
                                           DREF-93: DEUTSCHLAND, SESS.5, SAAS 20        
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FILE  NAME                         #PAR   TITLE 
-------------------------------------------------------------------------------- 
 
  73  P:/LV95.92A/OUT/LA92242N.NEQ    27   LV95.92A                                           
                                           LV95.92A: TAG 242, ANETZ 20                  
  74  P:/LV95.92A/OUT/LA92243N.NEQ    27   LV95.92A                                           
                                           LV95.92A: TAG 243, ANETZ 20                  
  75  P:/LV95.92A/OUT/LA92244N.NEQ    39   LV95.92A                                           
                                           LV95.92A: TAG 244, ANETZ 20                  
  76  P:/LV95.92A/OUT/LA92245N.NEQ    27   LV95.92A                                           
                                           LV95.92A: TAG 245, ANETZ 20                  
  77  P:/LV95.92A/OUT/LA92246N.NEQ    27   LV95.92A                                           
                                           LV95.92A: TAG 246, ANETZ 20                  
  78  P:/GENF/OUT/GENF026N.NEQ        27   GENF                                               
                                           GENF: 26. JAN. 1993, ANETZ 20                     
  79  P:/GENF/OUT/GENF027N.NEQ        27   GENF                                               
                                           GENF: 27. JAN. 1993, ANETZ 20                     
  80  P:/GENF/OUT/GENF028N.NEQ        27   GENF                                               
                                           GENF: 28. JAN. 1993, ANETZ 20                     
  81  P:/TURT.93/OUT/TURT931N.NEQ     21   TURT92                                             
                                           TURTMANN 1993: SESS. 931, ANETZ 20                
  82  P:/TURT.93/OUT/TURT932N.NEQ     21   TURT92                                             
                                           TURTMANN 1993: SESS. 932, ANETZ 20                
  83  P:/TURT.93/OUT/TURT933N.NEQ     21   TURT92                                             
                                           TURTMANN 1993: SESS. 933, ANETZ 20                
  84  P:/TURT.93/OUT/TURT934N.NEQ     21   TURT92                                             
                                           TURTMANN 1993: SESS. 934, ANETZ 20                
  85  P:/NEAT/OUT/NEAT080N.NEQ        75   NEAT                                               
                                           NEAT 94: 21.03.94, ANETZ 20                       
  86  P:/NEAT/OUT/NEAT081N.NEQ        75   NEAT                                               
                                           NEAT94:  TAG 081, ANETZ 20                   
  87  P:/LV95.94/OUT/LV94087N.NEQ     57   LV95.94                                            
                                           LV95.94:  TAG 087, ANETZ 20                  
  88  P:/LV95.94/OUT/LV94088N.NEQ     45   LV95.94                                            
                                           LV95.94:  TAG 088, ANETZ 20                  
  89  P:/LV95.94A/OUT/LA94227N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 15. AUG. 1994, ANETZ 20               
  90  P:/LV95.94A/OUT/LA94228N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 16. AUG. 1994, ANETZ 20               
  91  P:/LV95.94A/OUT/LA94229N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 17. AUG. 1994, ANETZ 20               
  92  P:/LV95.94A/OUT/LA94230N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 18. AUG. 1994, ANETZ 20               
  93  P:/LV95.94A/OUT/LA94231N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 19. AUG. 1994, ANETZ 20               
  94  P:/LV95.94A/OUT/LA94232N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 20. AUG. 1994, ANETZ 20               
  95  P:/LV95.94A/OUT/LA94234N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 22. AUG. 1994, ANETZ 20               
  96  P:/LV95.94A/OUT/LA94235N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 23. AUG. 1994, ANETZ 20               
  97  P:/LV95.94A/OUT/LA94236N.NEQ    23   LV95.94A                                           
                                           LV95-1994A: 24. AUG. 1994, ANETZ 20               
  98  P:/LV95.94V/OUT/VV94255N.NEQ    63   LV95.94V                                           
                                           LV95-1994V: 12. SEP. 1994, ANETZ 20               
  99  P:/LV95.94V/OUT/VV94256N.NEQ    69   LV95.94V                                           
                                           LV95-1994V: 13. SEP. 1994, ANETZ 20               
 100  P:/LV95.94V/OUT/VV94257N.NEQ    63   LV95.94V                                           
                                           LV95.94V: 12. SEPT. 94, ANETZ 20                  
 101  P:/LV95.94V/OUT/VV94258N.NEQ    63   LV95.94V                                           
                                           LV95.94V: 15. SEPT. 94, ANETZ 20                  
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-------------------------------------------------------------------------------- 
LIST OF STATIONS 
-------------------------------------------------------------------------------- 
 
TOTAL NUMBER OF STATIONS:   299 
 
A PRIORI SIGMAS FOR STATION COORDINATES: 
---------------------------------------- 
 
                 SIGMAS IN LOCAL GEODECTIC DATUM   
                            COORDINATES (M)       
NUM  STATION NAME        NORTH     EAST       UP     
-------------------------------------------------------------------------------- 
888  1186.800G87           fix      fix      fix 
 50  1186.800              fix      fix      fix 
777  WETT                .0020    .0020    .0030 
779  GRAZ                .0050    .0050    .0070 
722  WETTZELL            .0020    .0020    .0030 
 
 
SATELLITE ANTENNA OFFSET PARAMETERS: 
----------------------------------- 
 
         COMP.       A PRIORI SIGMAS (M) 
GROUP   X  Y  Z    SIGMAX  SIGMAY  SIGMAZ   #SAT SATELLITE NUMBERS 
-------------------------------------------------------------------------------- 
  1     Y  Y  Y    2.0000  2.0000  2.0000     4   3 11 12 13 
 
 
TROPOSPHERE MODEL: 
----------------- 
 
TROPOSPHERE MODEL: SAASTAMOINEN 
METEO VALUES     : OBSERVED (FROM METEO FILES) 
 
TROPOSPHERE PARAMETERS FOR INDIVIDUAL STATIONS: 
---------------------------------------------- 
 
PAR  STATION NAME       VALIDITY START    VALIDITY END        SIGMA (M)  ABS/REL 
-------------------------------------------------------------------------------- 
   1  1031.619           1988  6 20 23.9   1988  6 21 23.1        .00500    ABS 
 221  1088.800           1990 10  8 19.9   1990 10  9  1.0        .00500    ABS 
 222  1088.800           1990 10  9  1.0   1990 10  9  6.1        .00300    REL 
1661  1129.500           1994  9 16  2.3   1994  9 16  9.1        .00300    REL 
 
-------------------------------------------------------------------------------- 
STATISTIC OF SOLVED FOR PARAMETERS                 #PARAM    #PRE-ELIMINATED 
-------------------------------------------------------------------------------- 
STATION COORDINATES                                   897        0 
TROPOSPHERE PARAMETERS FOR INDIVIDUAL STATIONS          0     1661  (BEFORE INV) 
-------------------------------------------------------------------------------- 
NUMBER OF SOLVE FOR PARAMETERS                        897     1661 
-------------------------------------------------------------------------------- 
 
 
SHORT SOLUTION STATISTIC   
-------------------------------------------------------------------------------- 
TOTAL NUMBER OF PARAMETERS                    :       2677 
NUMBER OF OBSERVATIONS                        :    4434078 
-------------------------------------------------------------------------------- 
 
SIGMA OF SINGLE DIFFERENCE OBSERVATION        :      .0038 
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isVRW=^aakbn=ãáí=sÉêëáçå=PKR= ^QJS= ëïáëëíçéç=açâì=kêKNP=

-------------------------------------------------------------------------------- 
RESULTS OF COMBINED SOLUTION FOR STATION COORDINATES 
-------------------------------------------------------------------------------- 
 
TOTAL NUMBER OF STATIONS:   299 
 
NUM  STATION NAME     PARAMETER         NEW VALUE     RMS ERROR   3-D ELLIPSOID  
-------------------------------------------------------------------------------- 
 
 50  1186.800         X              4331297.2410      .0000 
                      Y               567555.6726      .0000 
                      Z              4633133.8014      .0000 
 
                      HEIGHT             956.3365      .0000       .0000     .7  
                      LATITUDE      46 52 37.544609    .0000       .0000   91.1  
                      LONGITUDE      7 27 54.985732    .0000       .0000     .5  
 
-------------------------------------------------------------------------------- 
MEAN VALUES OF GEOCENTRIC X,Y,Z - COORDINATES 
-------------------------------------------------------------------------------- 
EPOCH: 1993-01-01  0:00:00 
VELOCITY MODEL INTRODUCED TO INDIVIDUAL SOLUTIONS:  ZERO VELOCITY FIELD    
 
 
NUM  STATION       #FIL FLG      X(m)  RMS(mm)   Y (m)  RMS(mm)   Z (M)  RMS(MM) 
-------------------------------------------------------------------------------- 
 
888  1186.800G87     17  F   4331293.7475  .0  567541.8548  .0  4633135.9306  .0 
 50  1186.800        72  F   4331297.2410  .0  567555.6726  .0  4633133.8014  .0 
777  WETT             5  W   4075578.6250  .7  931852.6157  .2  4801569.9899  .8 
779  GRAZ             5  W   4194422.5845  .6 1162703.0460  .2  4647248.9252  .6 
722  WETTZELL         5  W   4075577.7002  .5  931855.2344  .1  4801570.2059  .6 
 
 ******************************************************************************** 
COMPARISON OF COMBINED SOLUTION WITH INDIVIDUAL SOLUTIONS 
******************************************************************************** 
 
-------------------------------------------------------------------------------- 
LIST OF RMS VALUES 
-------------------------------------------------------------------------------- 
 
FILE  FILE NAME                          RMS         #OBS      #PAR       #PAR 
                                    (SINGLE DIFF)             (ORIG.)   (SOLVED) 
-------------------------------------------------------------------------------- 
  1   P:/SCHAFF88/OUT/SCHA173N.NEQ     .0050         2637        7          6 
  2   P:/NEO88/OUT/NEO287N.NEQ         .0043        29930       43         33 
  3   P:/NEO88/OUT/NEO288N.NEQ         .0038        31079       43         33 
  4   P:/NEO88/OUT/NEO289N.NEQ         .0034        21788       31         24 
  5   P:/NEO88/OUT/NEO291N.NEQ         .0074        31479       43         33 
  6   P:/NEO88/OUT/NEO292N.NEQ         .0062        31086       43         33 
  7   P:/NEO88/OUT/NEO293N.NEQ         .0079        33480       43         33 
  8   P:/NEO88/OUT/NEO294N.NEQ         .0076        32133       43         33 
  9   P:/NEO88/OUT/NEO295N.NEQ         .0041        31922       43         33 
 10   P:/NEO88/OUT/NEO298N.NEQ         .0041        29896       39         30 
 11   P:/NEO88/OUT/NEO299N.NEQ         .0063        27130       35         27 
 12   P:/NEO88/OUT/NEO300N.NEQ         .0071        32945       43         33 
 13   P:/NEO88/OUT/NEO301N.NEQ         .0062        34110       43         33 
 14   P:/NEO88/OUT/NEO302N.NEQ         .0063        33517       43         33 
 15   P:/ETZEL89/OUT/ETZE249N.NEQ      .0049        14288       23         18 
 16   P:/ETZEL89/OUT/ETZE250N.NEQ      .0050        14493       23         18 
 17   P:/LV95.89/OUT/LV89262N.NEQ      .0031        24627       39         30 
 18   P:/LV95.89/OUT/LV89263N.NEQ      .0030        24946       39         30 
 19   P:/LV95.89/OUT/LV89264N.NEQ      .0036        26776       43         33 
 20   P:/LV95.89/OUT/LV89265N.NEQ      .0038        27236       43         33 
 21   P:/LV95.89/OUT/LV89268N.NEQ      .0033        24339       39         30 
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isVRW=^aakbn=ãáí=sÉêëáçå=PKR= ^QJT= ëïáëëíçéç=açâì=kêKNP=

FILE  FILE NAME                          RMS         #OBS      #PAR       #PAR 
                                    (SINGLE DIFF)             (ORIG.)   (SOLVED) 
-------------------------------------------------------------------------------- 
 22   P:/LV95.89/OUT/LV89269N.NEQ      .0027        22194       39         30 
 23   P:/LV95.89/OUT/LV89270N.NEQ      .0031        24408       39         30 
 24   P:/LV95.89/OUT/LV89271N.NEQ      .0031        23735       39         30 
 25   P:/LV95.89/OUT/LV89272N.NEQ      .0030        20767       35         27 
 26   P:/LV95.89/OUT/LV89273N.NEQ      .0032         8300       15         12 
 27   P:/LV95.90/OUT/LV90281N.NEQ      .0029        58415       73         45 
 28   P:/LV95.90/OUT/LV90282N.NEQ      .0031        54488       73         45 
 29   P:/LV95.90/OUT/LV90283N.NEQ      .0032        49343       73         45 
 30   P:/LV95.90/OUT/LV90284N.NEQ      .0031        60366       83         51 
 31   P:/LV95.90/OUT/LV90285N.NEQ      .0031        53177       73         45 
 32   P:/LV95.90/OUT/LV90288N.NEQ      .0031        55682       68         42 
 33   P:/LV95.90/OUT/LV90289N.NEQ      .0030        54923       73         45 
 34   P:/LV95.90/OUT/LV90290N.NEQ      .0040        61469       78         48 
 35   P:/LV95.90/OUT/LV90291N.NEQ      .0037        61103       73         45 
 36   P:/LV95.91/OUT/LV91252N.NEQ      .0034        63159       68         42 
 37   P:/LV95.91/OUT/LV91253N.NEQ      .0043        65932       68         42 
 38   P:/LV95.91/OUT/LV91254N.NEQ      .0039        61952       68         42 
 39   P:/LV95.91/OUT/LV91255N.NEQ      .0037        63571       63         39 
 40   P:/LV95.91/OUT/LV91256N.NEQ      .0036        55749       58         36 
 41   P:/LV95.91/OUT/LV91259N.NEQ      .0034        52502       58         36 
 42   P:/LV95.91/OUT/LV91260N.NEQ      .0050        57042       58         36 
 43   P:/LV95.91/OUT/LV91261N.NEQ      .0037        60717       63         39 
 44   P:/LV95.91/OUT/LV91262N.NEQ      .0042        62128       63         39 
 45   P:/EUREF-CH/OUT/ERCH216N.NEQ     .0042        19923       68         21 
 46   P:/EUREF-CH/OUT/ERCH217N.NEQ     .0037        29851       65         21 
 47   P:/EUREF-CH/OUT/ERCH218N.NEQ     .0033        29923       71         21 
 48   P:/EUREF-CH/OUT/ERCH219N.NEQ     .0038        34863       65         21 
 49   P:/EUREF-CH/OUT/ERCH220N.NEQ     .0042        30822       75         21 
 50   P:/LV95.91A/OUT/LA91237N.NEQ     .0029        22639       39         30 
 51   P:/LV95.91A/OUT/LA91238N.NEQ     .0025        21410       35         27 
 52   P:/LV95.91A/OUT/LA91239N.NEQ     .0030        14002       23         18 
 53   P:/LV95.91A/OUT/LA91240N.NEQ     .0028        20257       35         27 
 54   P:/LV95.92/OUT/LV92251N.NEQ      .0027        43458       48         30 
 55   P:/LV95.92/OUT/LV92252N.NEQ      .0027        42621       53         33 
 56   P:/LV95.92/OUT/LV92253N.NEQ      .0034        51730       58         36 
 57   P:/LV95.92/OUT/LV92254N.NEQ      .0047        39627       48         30 
 58   P:/LV95.92/OUT/LV92255N.NEQ      .0038        42085       48         30 
 59   P:/LV95.92/OUT/LV92258N.NEQ      .0037        39253       48         30 
 60   P:/LV95.92/OUT/LV92259N.NEQ      .0027        41095       48         30 
 61   P:/LV95.92/OUT/LV92260N.NEQ      .0029        39026       48         30 
 62   P:/LV95.92/OUT/LV92261N.NEQ      .0024        42131       48         30 
 63   P:/EUREF-D/OUT/EUD130N.NEQ       .0041        37882       21          9 
 64   P:/DREF/OUT/DREFTDE1.NEQ         .0034        97540       53         18 
 65   P:/EUREF-D/OUT/EUD131N.NEQ       .0028        40177       21          9 
 66   P:/DREF/OUT/DREFTDE2.NEQ         .0029        91218       64         18 
 67   P:/EUREF-D/OUT/EUD132N.NEQ       .0029        41350       21          9 
 68   P:/DREF/OUT/DREFTDE3.NEQ         .0036        98247       50         18 
 69   P:/EUREF-D/OUT/EUD133N.NEQ       .0028        38953       21          9 
 70   P:/DREF/OUT/DREFTDE4.NEQ         .0032        89326       51         18 
 71   P:/EUREF-D/OUT/EUD134N.NEQ       .0028        39283       21          9 
 72   P:/DREF/OUT/DREFTDE5.NEQ         .0032        98755       52         18 
 73   P:/LV95.92A/OUT/LA92242N.NEQ     .0022        24613       27         21 
 74   P:/LV95.92A/OUT/LA92243N.NEQ     .0035        23893       27         21 
 75   P:/LV95.92A/OUT/LA92244N.NEQ     .0034        36620       39         30 
 76   P:/LV95.92A/OUT/LA92245N.NEQ     .0021        28939       27         21 
 77   P:/LV95.92A/OUT/LA92246N.NEQ     .0026        26771       27         21 
 78   P:/GENF/OUT/GENF026N.NEQ         .0033        47904       27         21 
 79   P:/GENF/OUT/GENF027N.NEQ         .0029        45948       27         21 
 80   P:/GENF/OUT/GENF028N.NEQ         .0030        48924       27         21 
 81   P:/TURT.93/OUT/TURT931N.NEQ      .0024        22433       21          9 
 82   P:/TURT.93/OUT/TURT932N.NEQ      .0023        21056       21          9 
 83   P:/TURT.93/OUT/TURT933N.NEQ      .0023        22197       21          9 
 84   P:/TURT.93/OUT/TURT934N.NEQ      .0025        21696       21          9 
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FILE  FILE NAME                          RMS         #OBS      #PAR       #PAR 
                                    (SINGLE DIFF)             (ORIG.)   (SOLVED) 
-------------------------------------------------------------------------------- 
 85   P:/NEAT/OUT/NEAT080N.NEQ         .0028        90664       75         27 
 86   P:/NEAT/OUT/NEAT081N.NEQ         .0028        89809       75         27 
 87   P:/LV95.94/OUT/LV94087N.NEQ      .0023        79044       57         30 
 88   P:/LV95.94/OUT/LV94088N.NEQ      .0022        62611       45         24 
 89   P:/LV95.94A/OUT/LA94227N.NEQ     .0026        19182       23         18 
 90   P:/LV95.94A/OUT/LA94228N.NEQ     .0022        18063       23         18 
 91   P:/LV95.94A/OUT/LA94229N.NEQ     .0049        17244       23         18 
 92   P:/LV95.94A/OUT/LA94230N.NEQ     .0028        18783       23         18 
 93   P:/LV95.94A/OUT/LA94231N.NEQ     .0022        16637       23         18 
 94   P:/LV95.94A/OUT/LA94232N.NEQ     .0033        17150       23         18 
 95   P:/LV95.94A/OUT/LA94234N.NEQ     .0036        19573       23         18 
 96   P:/LV95.94A/OUT/LA94235N.NEQ     .0026        16787       23         18 
 97   P:/LV95.94A/OUT/LA94236N.NEQ     .0044        16853       23         18 
 98   P:/LV95.94V/OUT/VV94255N.NEQ     .0025       123567       63         33 
 99   P:/LV95.94V/OUT/VV94256N.NEQ     .0028       170968       69         36 
100   P:/LV95.94V/OUT/VV94257N.NEQ     .0031       150167       63         33 
101   P:/LV95.94V/OUT/VV94258N.NEQ     .0030       147576       63         33 
-------------------------------------------------------------------------------- 
                                       .0038      4434078     2677        897 
 
 
-------------------------------------------------------------------------------- 
STATISTIC OF PARAMETER TYPES 
-------------------------------------------------------------------------------- 
 
PAR. TYPE   #PAR INVOLVED 
-------------------------------------------------------------------------------- 
 
      1         897 
      6        1661 
    ELI.        119 
 
 
=

=



=

= =
=

= =

= =
=
=

isVRW=^aakbn=ãáí=sÉêëáçå=QKO= ^R= ëïáëëíçéç=açâì=kêKNP=

ëïáëëíçéç=açâì=kêK=NP=

^åÜ~åÖ=^R=

=

=

isVR=Ó=dÉë~ãíä∏ëìåÖ=ãáí=ÇÉã=mêçÖê~ãã=^aakbn=

=

_ÉêåÉëÉ=dmp=pçÑíï~êÉ=sÉêëáçå=QKO=

=

=

^ìëòìÖ=~ìë=ÇÉê=

hçãÄáå~íáçå=ÇÉê=qÉáäâ~ãé~ÖåÉå=

=

=
=

=





=

= =
=

= =

= =
=
=

isVRW=^aakbn=ãáí=sÉêëáçå=QKO= ^RJN= ëïáëëíçéç=açâì=kêKNP=

 COMBINATION OF NORMAL EQUATIONS OF DIFFERENT SOLUTIONS          PROGRAM ADDNEQ   08-AUG-02 17:11 
 LV95: ZIMM free WETT+GRAZ sig, ANETZ 20 0.005 m/0.003 m         BERNESE GPS SOFTWARE VERSION 4.2 
 ------------------------------------------------------------------------------------------------ 
 
 ------------------------------------------------------------------------------------------------ 
 LIST OF INPUT AND OUTPUT FILENAMES 
 ------------------------------------------------------------------------------------------------ 
 GENERAL CONSTANTS           :  X:/GEN/CONST.                    
 STATION CRUX FILE           :  X:/GEN/STACRX.LV95               
 SATELLITE PROBLEMS          :  X:/GEN/SAT_2000.CRX              
 SATELLITE INFORMATION       :  X:/GEN/SATELLIT.TTT              
 PHASE CENTER ECCENTRICITIES :  X:/GEN/PHAS_BLS.01               
 SINEX GENERAL INPUT FILE    :  X:/GEN/SINEX.                    
 POLE INFORMATION (SCRATCH)  :  U:/WORK/ADDNE1.SCR               
 LOCAL GEODETIC DATUM        :  X:/GEN/DATUM.                    
 APRIORI COORDINATES         :  Q:/LV95.CMB/STA/LV95DEF.CRD      
 SPECIAL FIXING VELOCITIES   :   ---                             
 A PRIORI VELOCITY FIELD     :   ---                             
 SPECIAL FIXING COORDINATES  :  Q:/LV95.CMB/STA/LV95DEF.CRD      
 COORDINATE RESULTS          :  Q:/LV95.CMB/STA/LV95CAM.CRD      
 VAR/COVAR MATRIX COORD.     :  Q:/LV95.CMB/OUT/LV95CAM.COV      
 VAR/COVAR MATRIX TOTAL      :   ---                             
 SINEX FORMAT (CRD,VEL,ERPS) :   ---                             
 INTERNAL AUX.FILE           :  /TMPGPS/ADDNEQ.SCR               
 AUX FILES FOR COV-COMP-EST. :  /TMPGPS/ADD                      
 
 
 
 ------------------------------------------------------------------------------------------------ 
 LIST OF NORMAL EQUATION FILES 
 ------------------------------------------------------------------------------------------------ 
 
   1   Q:/LV95.CMB/OUT/DREF93.NEQ                                           
   2   Q:/LV95.CMB/OUT/ERCH216N.NEQ                                         
   3   Q:/LV95.CMB/OUT/ERCH217N.NEQ                                         
   4   Q:/LV95.CMB/OUT/ERCH218N.NEQ                                         
   5   Q:/LV95.CMB/OUT/ERCH219N.NEQ                                         
   6   Q:/LV95.CMB/OUT/ERCH220N.NEQ                                         
   7   Q:/LV95.CMB/OUT/ETZEL89.NEQ                                          
   8   Q:/LV95.CMB/OUT/EUD93.NEQ                                            
   9   Q:/LV95.CMB/OUT/GENF93.NEQ                                           
  10   Q:/LV95.CMB/OUT/LA91237N.NEQ                                         
  11   Q:/LV95.CMB/OUT/LA91238N.NEQ                                         
  12   Q:/LV95.CMB/OUT/LA91239N.NEQ                                         
  13   Q:/LV95.CMB/OUT/LA91240N.NEQ                                         
  14   Q:/LV95.CMB/OUT/LA92.NEQ                                             
  15   Q:/LV95.CMB/OUT/LA94.NEQ                                             
  16   Q:/LV95.CMB/OUT/LV89.NEQ                                             
  17   Q:/LV95.CMB/OUT/LV90.NEQ                                             
  18   Q:/LV95.CMB/OUT/LV91.NEQ                                             
  19   Q:/LV95.CMB/OUT/LV92.NEQ                                             
  20   Q:/LV95.CMB/OUT/LV94.NEQ                                             
  21   Q:/LV95.CMB/OUT/NEAT94.NEQ                                           
  22   Q:/LV95.CMB/OUT/NEOWIS88.NEQ                                         
  23   Q:/LV95.CMB/OUT/TURT93.NEQ                                           
  24   Q:/LV95.CMB/OUT/VV95.NEQ                                             
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 NUMBER OF NORMAL EQUATION FILES:    24 
 
 FILE  FILE NAME                 #PAR/COV-FAC.    TITLE 
 ------------------------------------------------------------------------------------------------ 
   1   Q:/LV95.CMB/OUT/DREF93.NEQ          18    DREF 1993                                
                                   1.00000000    ADDNEQ VERSION 4.2                       
   2   Q:/LV95.CMB/OUT/ERCH216N.NEQ        51    1EUREFCH, EUREF-CH                       
                                   1.00000000     EUREF-CH'92: SESS. 216, ANETZ 20        
   3   Q:/LV95.CMB/OUT/ERCH217N.NEQ        51    1EUREFCH, EUREF-CH                       
                                   1.00000000     EUREF-CH'92: SESS. 217, ANETZ 20        
   4   Q:/LV95.CMB/OUT/ERCH218N.NEQ        51    1EUREFCH, EUREF-CH                       
                                   1.00000000     EUREF-CH'92: SESS. 218, ANETZ 20        
   5   Q:/LV95.CMB/OUT/ERCH219N.NEQ        51    1EUREFCH, EUREF-CH                       
                                   1.00000000     EUREF-CH'92: SESS. 219, ANETZ 20        
   6   Q:/LV95.CMB/OUT/ERCH220N.NEQ        51    1EUREFCH, EUREF-CH                       
                                   1.00000000     EUREF-CH'92: SESS. 220, ANETZ 20        
   7   Q:/LV95.CMB/OUT/ETZEL89.NEQ         18    ETZEL 1989                               
                                   1.00000000    ADDNEQ VERSION 4.2                       
   8   Q:/LV95.CMB/OUT/EUD93.NEQ            9    EUREF-D'93                           
                                   1.00000000    ADDNEQ VERSION 4.2                   
   9   Q:/LV95.CMB/OUT/GENF93.NEQ          27    GENF 1993                            
                                   1.00000000    ADDNEQ VERSION 4.2                   
  10   Q:/LV95.CMB/OUT/LA91237N.NEQ        39    1LV95.91A                            
                                   1.00000000     LV95.91A: TAG 237  (ANETZ)  (20)    
  11   Q:/LV95.CMB/OUT/LA91238N.NEQ        35    1LV95.91A                            
                                   1.00000000     LV95.91A: TAG 238  (ANETZ)  (20)    
  12   Q:/LV95.CMB/OUT/LA91239N.NEQ        23    1LV95.91A                            
                                   1.00000000     LV95.91A: TAG 239  (ANETZ)  (20)    
  13   Q:/LV95.CMB/OUT/LA91240N.NEQ        35    1LV95.91A                            
                                   1.00000000     LV95.91A: TAG 240  (ANETZ)  (20)    
  14   Q:/LV95.CMB/OUT/LA92.NEQ            96    LV95-1992A                           
                                   1.00000000    ADDNEQ VERSION 4.2                 
  15   Q:/LV95.CMB/OUT/LA94.NEQ           138    LV95-1994A                         
                                   1.00000000    ADDNEQ VERSION 4.2                  
  16   Q:/LV95.CMB/OUT/LV89.NEQ           141    LV95-1989                          
                                   1.00000000    ADDNEQ VERSION 4.2                  
  17   Q:/LV95.CMB/OUT/LV90.NEQ           225    LV95-1990                          
                                   1.00000000    ADDNEQ VERSION 4.2                  
  18   Q:/LV95.CMB/OUT/LV91.NEQ           153    LV95-1991                          
                                   1.00000000    ADDNEQ VERSION 4.2                  
  19   Q:/LV95.CMB/OUT/LV92.NEQ            93    LV95-1992                          
                                   1.00000000    ADDNEQ VERSION 4.2                  
  20   Q:/LV95.CMB/OUT/LV94.NEQ            33    LV95-1994                          
                                   1.00000000    ADDNEQ VERSION 4.2                  
  21   Q:/LV95.CMB/OUT/NEAT94.NEQ          27    NEAT 1994                          
                                   1.00000000    ADDNEQ VERSION 4.2                  
  22   Q:/LV95.CMB/OUT/NEOWIS88.NEQ       108    NEOTEKTONIK / WISENBERG 1988       
                                   1.00000000    ADDNEQ VERSION 4.2                  
  23   Q:/LV95.CMB/OUT/TURT93.NEQ           9    TURTMANN 1993                      
                                   1.00000000    ADDNEQ VERSION 4.2                  
  24   Q:/LV95.CMB/OUT/VV95.NEQ            63    LV95-1994V                         
                                   1.00000000    ADDNEQ VERSION 4.2                  
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 ------------------------------------------------------------------------------------------------ 
 LIST OF STATIONS 
 ------------------------------------------------------------------------------------------------ 
 
 TOTAL NUMBER OF STATIONS:   299 
 
                                000000000000000000000000 
                                000000000111111111122222 
 NUM  STATION       VELO R #FIL 123456789012345678901234 
 ------------------------------------------------------------------------------------------------ 
  50  1186.800               16  NNNNN N     NNNNNNNN NN  
 888  1186.800G87             6  NNNNN               N    
 777  WETT                    5  WWWWW                    
 722  WETTZELL                1 W                         
 779  GRAZ                    1 W                         
 726  ASTEN                   1 X                         
 724  OBERKOCHEN              1 X                         
 746  HOHENPEISSENBERG        1 X                         
  16  1076.800                9 XXXXXX X       X  X       
   3  1047.700                8  XXXXX X       XX         
  80  1260.800                7  XXXXX          XX        
 104  1353.700                7  XXXXX           XX       
 931  1132.G1                 1       X                   
  34  1132.500                4       X        X  XX      
 933  1132.PF4                1       X                   
 935  1152.111.3              1       X                   
 932  1132.G4                 1       X                   
 934  1132.720.3              1       X                   
  94  1301.100                2         X       X         
 950  1300.852                1         X                 
 954  1301.034                1         X                 
 952  1300.513                1         X                 
 955  1301.803                1         X                 
 953  1300.447                1         X                 
  72  1241.800                2         X       X         
  88  1281.000                2         X       X         
 951  1281.526                1         X                 
  82  1267.300                4          X    X  X  X     
 606  1267.216ZP              1          X                
  75  1246.041                3          X    X  X        
  95  1306.400                2          X       X        
  98  1325.200                2          X       X        
 609  1325.342ZP              1          X                
 610  1305.211ZP              1          X                
 611  1246.004ZP              1          X                
 616  1306.139ZP              1          X                
 617  1285.805ZP              1          X                
  99  1327.100                2           X      X        
 607  1347.106ZP              1           X               
 608  1327.201ZP              1           X               
  91  1289.400                3           X      X  X     
 614  1308.204.3              1           X               
 615  1289.612ZP              1           X               
 103  1348.100                2           X      X        
 612  1328.701ZP              1           X               
 613  1348.603ZP              1           X               
  96  1312.600                3            X  X  X        
 600  1332.104.3              1            X              
  84  1273.500                4            X  X  XX       
 101  1333.600                3            X     XX       
 601  1293.807.3              1            X              
 618  1314.216ZP              1            X              
  85  1274.600                2             X     X       
 619  1294.613ZP              1             X             
 620  1254.812ZP              1             X             
  93  1292.000                2             X    X        
 602  1271.306ZP              1             X             
 603  1292.025ZP              1             X             
  79  1252.600                3             X    XX       
 604  1252.232ZP              1             X             
 605  1232.821W               1             X             
  54  1197.300                2              X    X       
  55  1199.600                2              X    X       
 712  1217.706ZP              1              X            
  71  1239.800                2              X    X       
 707  1179.518.3              1              X            
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                                000000000000000000000000 
                                000000000111111111122222 
 NUM  STATION       VELO R #FIL 123456789012345678901234 
 ------------------------------------------------------------------------------------------------ 
 716  1239.310ZP              1              X            
  70  1235.500                2              X    X       
  86  1276.600                3              XX   X       
 715  1235.713.3              1              X            
 704  1157.202.3              1              X            
 717  1296.303.3              1              X            
  53  1195.300                2              X    X       
  61  1214.000                2              X    X       
 711  1215.307ZP              1              X            
 706  1175.626.3              1              X            
  41  1153.700                2              X    X       
 708  1192.810ZP              1              X            
 709  1194.202.3              1              X            
 702  1153.507ZP              1              X            
 703  1154.509ZP              1              X            
  51  1192.000                4              X    XX   X  
 705  1172.225ZP              1              X            
  69  1234.100                2              X    X       
 714  1233.707ZP              1              X            
  68  1232.200                4              X   XX    X  
 713  1232.112ZP              1              X            
 710  1197.109ZP              1              X            
  42  1155.500                3              XX   X       
 701  1135.440.3              1              X            
  24  1096.100                3              XXX          
 700  1095.530                1              X            
  58  1208.400_1994           2               X     X     
 851  1228.708.1              1               X           
 850  1248.011.1              1               X           
 852  1267.806.1              1               X           
  89  1284.700                2               X  X        
 854  1304.536.3              1               X           
  74  1243.700                2               X X         
 853  1284.002.3              1               X           
 855  1242.549.3              1               X           
  66  1224.100                2               X X         
  47  1182.621                2               X X         
 857  1203.508.S              1               X           
 858  1203.820PC              1               X           
 856  1202.505.3              1               X           
  67  1225.200                3               X XX        
 860  1225.602.3              1               X           
 861  1204.610.3              1               X           
 859  1246.432.3              1               X           
 862  1273.020.1              1               X           
 864  1313.201.1              1               X           
 863  1333.108.3              1               X           
  28  1113.100                2               XX          
 865  1134.112.3              1               X           
   8  1054.400                2               XX          
 866  1093.336.3              1               X           
 867  1033.610.1              1               X           
 869  1175.119.1              1               X           
 870  1156.601.3              1               X           
 868  1136.002.1              1               X           
  87  1278.200                2               X   X       
 872  1277.608.1              1               X           
 873  1257.808.3              1               X           
 871  1256.604.3              1               X           
  39  1149.200                4               X XX X      
 875  1149.320.3              1               X           
  32  1129.500                3               X X      X  
 876  1149.809.3              1               X           
 874  1110.031.1              1               X           
 200  1068.1                  2                X     X    
  35  1133.600                2                X  X       
  22  1091.300                2                X     X    
  14  1074.000                1                X          
 212  9076                    1                X          
 207  1076.801.3              1                X          
   2  1031.366                2                X     X    
 213  9166                    1                X          
  10  1068.400                3                X     X X  
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 NUM  STATION       VELO R #FIL 123456789012345678901234 
 ------------------------------------------------------------------------------------------------ 
   4  1049.000                2                X     X    
   5  1049.400                2                X     X    
 206  1069.721ZP              1                X          
  21  1090.000                3                X     X X  
 214  9146                    1                X          
 218  9226                    1                X          
  20  1088.800                4                XX    X X  
   6  1051.600                1                X          
 210  9036                    1                X          
 202  1052.130.3              1                X          
  11  1071.000                2                X     X    
  27  1112.100                1                X          
 216  9196                    1                X          
  33  1130.800                5                XXXXX      
 201  1113.115.3              1                X          
 209  9016                    1                X          
  12  1072.100                2                X     X    
  13  1073.000                2                X     X    
   1  1012.601                2                X     X    
   7  1052.600                1                X          
 219  9246                    1                X          
 205  1032.642                1                X          
  15  1075.400                1                X          
 211  9056                    1                X          
 204  1075.624.3              1                X          
  23  1094.000                1                X          
 215  9176                    1                X          
  29  1114.800                2                X  X       
 217  9205                    1                X          
 208  1034.901                1                X          
 203  1115.136.3              1                X          
  19  1087.869                2                 X      X  
  36  1144.200                1                 X         
  45  1168.100                2                 XX        
  31  1128.400                2                 X      X  
 328  9426                    1                 X         
 309  1128.421.3              1                 X         
  38  1147.800                2                 X      X  
 302  1148.018.3              1                 X         
 304  1188.226ZP              1                 X         
  17  1084.600                1                 X         
 325  9376                    1                 X         
 315  1084.651                1                 X         
  44  1165.300                1                 X         
  26  1107.300                2                 X      X  
  25  1105.700                1                 X         
 334  9546                    1                 X         
 303  1126.102NE              1                 X         
 305  1107.235.3              1                 X         
  37  1146.300                2                 X      X  
  30  1125.200                1                 X         
  18  1085.700                1                 X         
   9  1066.800                1                 X         
 332  9516                    1                 X         
 311  1066.602                1                 X         
 336  9576                    1                 X         
 308  1146.346ZP              1                 X         
 318  1166.770.6              2                 XX        
  56  1206.400                1                 X         
  57  1207.500                3                 XX  X     
  48  1184.300                1                 X         
 314  1164.623EXC             1                 X         
  49  1185.500                1                 X         
 306  1206.308ZP              1                 X         
 329  9436                    1                 X         
 301  1144.001.3              1                 X         
 321  1206.816.3              1                 X         
 338  9626                    1                 X         
  81  1264.400                2                 XX        
 322  9326                    1                 X         
 316  1264.723GPS             1                 X         
  73  1242.700                1                 X         
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  65  1222.700                1                 X         
 327  9396                    1                 X         
 310  1185.557.3              1                 X         
 317  1243.732.3              1                 X         
 320  1182.814.3              1                 X         
  43  1163.400                1                 X         
 330  9456                    1                 X         
 319  1222.806ZP              1                 X         
  64  1221.600                1                 X         
 323  9356                    1                 X         
 312  1242.619ZP              1                 X         
 324  9366                    1                 X         
 335  9566                    1                 X         
 326  9386                    1                 X         
 333  9526                    1                 X         
 337  9606                    1                 X         
 313  1163.621N               1                 X         
 307  1109.332ZP              1                 X         
 300  1169.001EXZ             1                 X         
 331  9506                    1                 X         
 102  1345.700                1                  X        
 412  1307.006E               1                  X        
 414  1285.114.3              1                  X        
 407  0802                    1                  X        
  90  1288.000                3                  X  X X   
 409  0822                    1                  X        
  76  1249.200                1                  X        
  46  1170.500                4                  XXX   X  
  83  1269.800                2                  X  X     
 100  1329.000                1                  X        
  92  1290.600                1                  X        
 408  0812                    1                  X        
 410  1353.725                1                  X        
 402  1170.309.3              1                  X        
  60  1211.100                1                  X        
  59  1209.500                2                  X     X  
 405  1209.401.3              1                  X        
  78  1251.700                1                  X        
  77  1250.700                2                  X     X  
 401  1245.010.3              1                  X        
  58  1208.400_1991           1                  X        
 400  1260.808                1                  X        
 413  0942                    1                  X        
 403  0712                    1                  X        
 406  0792                    1                  X        
 404  1227.721.3              1                  X        
 411  0852                    1                  X        
  97  1314.900                1                   X       
  62  1216.539                1                   X       
  63  1218.400                1                   X       
  52  1193.000                1                   X       
 500  1151.318.3              2                   XX      
 501  1143                    1                   X       
  40  1151.500                1                    X      
 802  1151.624                1                    X      
 801  1151.530                1                    X      
 800  1130.731.3              1                    X      
 960  G1                      1                     X     
 967  G8                      1                     X     
 915  5288                    1                      X    
 916  5388                    1                      X    
 890  1088.468                2                      X X  
 923  6088                    1                      X    
 908  1288                    1                      X    
 921  5888                    1                      X    
 919  5688                    1                      X    
 918  5588                    1                      X    
 920  5788                    1                      X    
 922  5988                    1                      X    
 900  0188                    1                      X    
 901  0388                    1                      X    
 904  0888                    1                      X    
 905  0988                    1                      X    
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 903  0788                    1                      X    
 909  1089.606.3              1                      X    
 910  1488                    1                      X    
 902  0488                    1                      X    
 906  1088                    1                      X    
 907  1188                    1                      X    
 912  1988                    1                      X    
 911  1688                    1                      X    
 913  2288                    1                      X    
 936  1288.TURT               1                       X   
 891  1089.300                1                        X  
 893  1127.700                1                        X  
 894  1147.300                1                        X  
 895  1191.300                1                        X  
 892  1109.332                1                        X  
 
 FLAGS:    W: WEIGHTS , F: FIXED, N: FREE NETWORK RESTRICTIONS, X: FREE ESTIM. 
           R: REFERENCE FOR COVARIANCE COMPONENTESTIMATION 
 
 
 RESTRICTIONS/FIXING CONCERNING SPECIAL COORDINATES/VELOCITIES : 
 --------------------------------------------------------------- 
 
              COORDINATES                       VELOCITIES            
              Q:/LV95.CMB/STA/LV95DEF.CRD                                        
 
 
 A PRIORI SIGMAS FOR STATION COORDINATES / VELOCITIES : 
 ------------------------------------------------------ 
 
                                     SIGMAS IN LOCAL GEODECTIC DATUM   
                             COORDINATES (M)             VELOCITIES (MM/YEAR)  
 NUM  STATION NAME       NORTH     EAST       UP        NORTH     EAST       UP  RELATIVE 
 ------------------------------------------------------------------------------------------------ 
 
 779  GRAZ              0.00500  0.00500  0.00700 
 722  WETTZELL          0.00200  0.00200  0.00300 
 777  WETT              0.00200  0.00200  0.00300 
 
 
 SUBSTRACT CENTER INFORMATION DUE TO STACRUX FILE: YES 
 ------------------------------------------------- 
 
 INCREASING ORBIT LENGTH: NO  
 ------------------------- 
 
 SATELLITE ANTENNA OFFSET PARAMETERS: 
 ----------------------------------- 
 
          COMP.       A PRIORI SIGMAS (M) 
 GROUP   X  Y  Z    SIGMAX  SIGMAY  SIGMAZ   #SAT SATELLITE NUMBERS 
 ------------------------------------------------------------------------------------------------ 
 
   1     Y  Y  Y    0.0001  0.0001  0.0001     3  11  12  13 
   2     Y  Y  Y    0.0001  0.0001  0.0001    29   1   2   3   4   5   6   7   8   9  10  
                                                  14  15  16  17  18  19  20  21  22  23  
                                                  24  25  26  27  28  29  30  31  32 
   3     Y  Y  Y    0.0001  0.0001  0.0001    24 101 102 103 104 105 106 107 108 109 110 
                                                 111 112 113 114 115 116 117 118 119 120 
                                                 121 122 123 124 
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 TROPOSPHERE MODEL: 
 ----------------- 
 
 TROPOSPHERE MODEL: SAASTAMOINEN 
 METEO VALUES     : OBSERVED (FROM METEO FILES) 
 
 
 TROPOSPHERE PARAMETERS FOR INDIVIDUAL STATIONS: 
 ---------------------------------------------- 
 
 PAR  STATION NAME       VALIDITY START    VALIDITY END        SIGMA (M)  ABS/REL 
 ------------------------------------------------------------------------------------------------ 
 
   1  1047.700           1992  8  3  6.0   1992  8  3 10.1       0.00500    ABS 
 180  1232.821W          1992  8 27  5.4   1992  8 27 14.6       0.00500    ABS 
 
 
 ------------------------------------------------------------------------------------------------ 
 STATISTIC OF SOLVED FOR PARAMETERS                 #PARAMETERS   #PRE-ELIMINATED        #NO-OBS 
 ------------------------------------------------------------------------------------------------ 
 
 STATION COORDINATES                                    897           0  (BEFORE INV)        0 
 TROPOSPHERE PARAMETERS FOR INDIVIDUAL STATIONS           0         175  (BEFORE INV)        5 
 ------------------------------------------------------------------------------------------------ 
 NUMBER OF SOLVE FOR PARAMETERS                         897         175                      5 
 ------------------------------------------------------------------------------------------------ 
 
 
 SHORT SOLUTION STATISTIC   
 ------------------------------------------------------------------------------------------------ 
 
 TOTAL NUMBER OF PARAMETERS         :       2676 
 TOTAL NUMBER OF OBSERVATIONS       :    4431441 
 NUMBER OF SINGLE DIFF. FILES       :        888 
 ----------------------------------------------- 
 
 A POSTERIORI SIGMA OF UNIT WEIGHT  :     0.0027 
 SIGMA OF COORDINATE GROUP          :     0.0432 
 (ESTIMATION OF A MORE REALISTIC SCALING 
  FACTOR OF THE COVARIANCE MATRIX) 
 
 
 ------------------------------------------------------------------------------------------------ 
 MEAN VALUES OF GEOCENTRIC X,Y,Z - COORDINATES 
 RMS1: FORMAL ACCURACY OF EACH COORDINATE COMPONENT FROM COMBINED SOLUTION 
 RMS2: RMS OF WEIGHTED AVERAGE OF EACH COORDINATE COMPONENT 
 ------------------------------------------------------------------------------------------------ 
 EPOCH: 1993-01-01  0:00:00 
 VELOCITY MODEL INTRODUCED TO INDIVIDUAL SOLUTIONS:  ZERO VELOCITY FIELD 
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isVRW=^aakbn=ãáí=sÉêëáçå=QKO= ^RJV= ëïáëëíçéç=açâì=kêKNP=

 *********************************************************************************************** 
 COMPARISON OF COMBINED SOLUTION WITH INDIVIDUAL SOLUTIONS 
 *********************************************************************************************** 
 
 ----------------------------------------------------------------------------------------------- 
 LIST OF RMS VALUES 
 ----------------------------------------------------------------------------------------------- 
 
 FILE  FILE NAME                         RMS            #OBS      #PAR      #PAR        MJD 
                                    (SINGLE DIFFERENCE)          (ORIG.)  (SOLVED)  
 
 ----------------------------------------------------------------------------------------------- 
 
   1   Q:/LV95.CMB/OUT/DREF93.NEQ       0.0023         475086      198        18     49119.87517 
   2   Q:/LV95.CMB/OUT/ERCH216N.NEQ     0.0029          19923       68        21     48837.89427 
   3   Q:/LV95.CMB/OUT/ERCH217N.NEQ     0.0026          29851       65        21     48838.75174 
   4   Q:/LV95.CMB/OUT/ERCH218N.NEQ     0.0022          29923       71        21     48839.74792 
   5   Q:/LV95.CMB/OUT/ERCH219N.NEQ     0.0026          34863       65        21     48840.74514 
   6   Q:/LV95.CMB/OUT/ERCH220N.NEQ     0.0029          30822       75        21     48841.76510 
   7   Q:/LV95.CMB/OUT/ETZEL89.NEQ      0.0037          28781       28        18     47775.72960 
   8   Q:/LV95.CMB/OUT/EUD93.NEQ        0.0022         197645       69         9     49119.87509 
   9   Q:/LV95.CMB/OUT/GENF93.NEQ       0.0022         142776       45        27     49014.44103 
  10   Q:/LV95.CMB/OUT/LA91237N.NEQ     0.0020          22639       39        30     48858.43724 
  11   Q:/LV95.CMB/OUT/LA91238N.NEQ     0.0017          21410       35        27     48859.40399 
  12   Q:/LV95.CMB/OUT/LA91239N.NEQ     0.0021          14002       23        18     48860.50807 
  13   Q:/LV95.CMB/OUT/LA91240N.NEQ     0.0020          20257       35        27     48861.42448 
  14   Q:/LV95.CMB/OUT/LA92.NEQ         0.0020         140836      129        96     49231.46806 
  15   Q:/LV95.CMB/OUT/LA94.NEQ         0.0023         160272      183       138     49583.90651 
  16   Q:/LV95.CMB/OUT/LV89.NEQ         0.0023         227328      226       141     47793.67170 
  17   Q:/LV95.CMB/OUT/LV90.NEQ         0.0024         508966      481       225     48178.00686 
  18   Q:/LV95.CMB/OUT/LV91.NEQ         0.0029         542752      369       153     48513.93741 
  19   Q:/LV95.CMB/OUT/LV92.NEQ         0.0024         381026      261        93     48877.91224 
  20   Q:/LV95.CMB/OUT/LV94.NEQ         0.0016         141655       81        33     49440.47005 
  21   Q:/LV95.CMB/OUT/NEAT94.NEQ       0.0020         180473      123        27     49433.47708 
  22   Q:/LV95.CMB/OUT/NEOWIS88.NEQ     0.0046         400495      232       108     47454.62752 
  23   Q:/LV95.CMB/OUT/TURT93.NEQ       0.0017          87382       57         9     49259.49983 
  24   Q:/LV95.CMB/OUT/VV95.NEQ         0.0020         592278      186        63     49609.43880 
 ----------------------------------------------------------------------------------------------- 
                                        0.0027        4431441     2676       897     48988.00000 
 
 ----------------------------------------------------------------------------------------------- 
 UNWEIGHTED RMS VALUES WITH RESPECT TO THE COMBINED SOLUTION IN MM                               
 ----------------------------------------------------------------------------------------------- 
 
 TOTAL NUMBER OF STATIONS:   299 
 ----------------------------------------------------------------------------------------------- 
 
        #FIL C   RMS    1     2     3     4     5     6     7     8     9    10 
                       11    12    13    14    15    16    17    18    19    20 
                       21    22    23    24 
 ----------------------------------------------------------------------------------------------- 
 
  COMBI: 24  N   4.2   0.1  20.3   5.6  20.6  10.8   8.3   0.3   0.7   0.2   2.7 
             E   2.8   0.0   6.3   4.4  16.6   5.8   3.8   0.1   0.7   0.2   1.8 
             U   9.9   0.7  27.7  12.6  17.8  18.5  29.6   0.4   0.0   1.7   7.3 
          #STA   299     6     7     7     7     7     7     6     3     9    10 
           FAC        1.40  0.88  1.00  1.16  0.99  0.90  0.00 19.62  0.03  0.02 
  
                       0.9   4.5   0.4   1.9   2.0   3.8   1.5   1.5   1.9   0.6 
                       0.9   2.7   0.8   1.6   2.8   3.2   0.9   1.6   1.5   0.7 
                       7.0  13.3   7.9   6.8  10.7  14.8   7.3   8.9   7.5   3.1 
                         9     6     9    32    46    47    75    51    31    11 
                      0.02  0.01  0.02  4.31  2.87  4.41  5.99  6.21  6.38  9.77 
  
                       0.5   0.7   0.4   0.8 
                       0.5   1.0   0.6   1.7 
                       4.5   1.5   0.3   4.6 
                         9    36     3    21 
                     11.17  5.00 20.74 11.17 
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 ----------------------------------------------------------------------------------------------- 
 WEIGHTED RMS VALUES WITH RESPECT TO THE COMBINED SOLUTION IN MM                                 
 ----------------------------------------------------------------------------------------------- 
 
 TOTAL NUMBER OF STATIONS:   299 
 ------------------------------------------------------------------------------------------------
- 
 
        #FIL C   RMS    1     2     3     4     5     6     7     8     9    10 
                       11    12    13    14    15    16    17    18    19    20 
                       21    22    23    24 
 ----------------------------------------------------------------------------------------------- 
 
  COMBI: 24  N   4.2   0.1  20.3   5.6  20.6  10.8   8.3   0.3   0.7   0.2   2.7 
             E   2.8   0.0   6.3   4.4  16.6   5.8   3.8   0.1   0.7   0.2   1.8 
             U  15.9   0.7  27.9  12.6  17.7  18.4  29.4   0.4   0.0   1.7   7.3 
          #STA   299     6     7     7     7     7     7     6     3     9    10 
           FAC        2.11  1.32  1.50  1.75  1.49  1.35  0.01 29.49  0.05  0.02 
  
                       0.9   4.5   0.4   2.0   2.0   3.6   1.7   1.5   1.9   0.6 
                       0.9   2.7   0.8   1.7   2.8   3.2   1.0   1.6   1.5   0.7 
                       7.0  13.2   7.9  41.3  15.2  13.7  12.9  13.8   8.0   3.5 
                         9     6     9    32    46    47    75    51    31    11 
                      0.03  0.01  0.03  6.48  4.32  6.64  9.00  9.34  9.58 14.69 
  
                       0.5   0.7   0.4   0.8 
                       0.5   1.1   0.6   1.6 
                       7.4   2.2   0.2   5.8 
                         9    36     3    21 
                     16.79  7.52 31.18 16.79 
 
 
 ----------------------------------------------------------------------------------------------- 
 OUTLIER DETECTION USING THE MEAN REPEATABILITY RMS OF EACH COMPONENT 
 DETECTION LEVEL (RESIDUUM/RMS): 3.00 
 NORTH:  0.012, EAST:  0.009, UP:  0.048 (M) 
 ----------------------------------------------------------------------------------------------- 
 FILE  STATION           COMPONENT    RESIDUUM(M)     RMS(M) RMS*FAC(M)   GRP 
 
    2  1186.800              N            -0.0300     0.0058     0.0076       
    2  1186.800              U            -0.0569     0.0094     0.0124       
    2  1353.700              N            -0.0247     0.0058     0.0076       
    4  1186.800              N             0.0310     0.0044     0.0077       
    4  1353.700              N             0.0249     0.0044     0.0077       
   15  1224.100              E            -0.0098     0.0004     0.0017       
   16  1073.000              E            -0.0087     0.0003     0.0021       
   16  1012.601              N            -0.0143     0.0005     0.0033       
 
 
 
 FIXED CENTER POINT IN FREE SOLUTION 
 ----------------------------------- 
 
 X,Y,Z:     4331295.4942     567548.7637    4633134.8660 
 L,B,H:  46 52 37.630316      7 27 54.672987       955.3 
 
 
 
 TEST OF THE RESTRICTIONS OF THE FREE SOLUTION 
 --------------------------------------------- 
 
 1.:    0.2198238E-03   [   M] 
 2.:    0.1510383E-03   [   M] 
 3.:   -0.1781853E-03   [   M] 
 4.:    0.0000000E+00   [M**2] 
 5.:    0.0000000E+00   [M**2] 
 6.:    0.0000000E+00   [M**2] 
 7.:    0.0000000E+00   [   -] 
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kêK= qáíÉä=E^ìíçêÉåF= ^ìëÖ~ÄÉ= mêÉáë=G
`ec=

N= g~ÜêÉëÄÉêáÅÜí=L=o~ééçêí=~ååìÉä==NVVP= NVVQ= Öê~íáë=

O= mìÄäáâ~íáçåÉå==NVUMÓVP=
mìÄäáÅ~íáçåë====NVUMÓVP=

NVVQ= UKJ=

P= aáÉ=åÉìÉ=píê~ëëÉåâ~êíÉ=NWOMMDMMM=EeKrK=cÉäÇã~åå=ìåÇ=jK=lÉÜêäáF=
aáÉ=åÉìÉ=i~åÇÉëâ~êíÉ=NWNDMMMDMMM=EeKrK=cÉäÇã~ååF=

NVVR= NMKJ=

Q= g~ÜêÉëÄÉêáÅÜí=L=o~ééçêí=~ååìÉä==NVVQ= NVVR= Öê~íáë=

R= g~ÜêÉëÄÉêáÅÜí=L=o~ééçêí=~ååìÉä==NVVR= NVVS= Öê~íáë=

S= ^ìÑÄ~ì=ÇÉê=åÉìÉå=i~åÇÉëîÉêãÉëëìåÖ=ÇÉê=pÅÜïÉáò=DisVRDW=
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