
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

k⁄=RK=

=N⁄=qofjbpqob=OMMV=

fkclojb=ab=`lvrkqro^=abi=pb`qlo=
fkjl_fif^oflK=

=

`ljrkfq^q=s^ibk`f^k^K==

=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=O=J=

 

=
mêÉëÉåí~Åáµå=

 

i~= êÉ~äáò~Åáµå= ÇÉä= éêÉëÉåíÉ= áåÑçêãÉ= ÇÉ= Åçóìåíìê~= ëçÄêÉ= Éä= ëÉÅíçê= áåãçÄáäá~êáç= íáÉåÉ= Åçãç=
çÄàÉíáîç= éêáçêáí~êáçI= çÑêÉÅÉê= Åçå= Å~ê•ÅíÉê= éÉêáµÇáÅç= áåÑçêã~Åáµå= ëçÄêÉ= ä~= ÉîçäìÅáµå= ÇÉä= ëÉÅíçê=
ÇÉåíêç=ÇÉ=ìå=Éåíçêåç=ÉÅçåµãáÅç=å~Åáçå~ä=É=áåíÉêå~Åáçå~ä=Éå=Éä=èìÉ=ëÉ=ÇÉëÉåîìÉäîÉK=jÉÇá~åíÉ=Éä=
ëÉÖìáãáÉåíç= Åçåíáåìç= ÇÉ= äçë= Å~ãÄáçë= èìÉ= ÉñéÉêáãÉåí~å= ìå= Åçåàìåíç= ÇÉ= ã~ÖåáíìÇÉë=
éêÉîá~ãÉåíÉ= ëÉäÉÅÅáçå~Ç~ëI= àìåíç= Åçå= ä~= êÉ~äáò~Åáµå= ÇÉ= ÉåÅìÉëí~ë= ~ä= ÅçäÉÅíáîç= ÇÉ= ~ÖÉåíÉë=
áåíÉêãÉÇá~êáçë=ÇÉ=ä~=`çãìåáí~í=s~äÉåÅá~å~=èìÉ=Ü~Äáíì~äãÉåíÉ=áåíÉêîáÉåÉå=Éå=ä~=Åçãéê~=ó=îÉåí~=
ÇÉ=áåãìÉÄäÉë=èìÉêÉãçë=çÄíÉåÉê=ìå~=áã~ÖÉå=äç=ã•ë=ÅÉêÅ~å~=éçëáÄäÉ=~=ä~=êÉ~äáÇ~Ç=ÇÉä=ãÉêÅ~ÇçK=

bå=ÅçåëÉÅìÉåÅá~=ó=é~ê~=Ñ~Åáäáí~ê= ä~= áåíÉêéêÉí~Åáµå=ÇÉ=ä~ë=î~êá~ÄäÉë=èìÉ=ëÉ=çÑêÉÅÉå=Éå=Éä= áåÑçêãÉI=
ÜÉãçë= ~Ççéí~Çç= ìå= ëáëíÉã~= èìÉ= éêçÑìåÇáò~= Éå= Éä= ~å•äáëáë= ÇÉëÇÉ= äç= ÖÉåÉê~ä= ~= äç= é~êíáÅìä~êI=
ëáåíÉíáò~åÇç=ä~=áåÑçêã~Åáµå=Éå=Åçåàìåíçë=ÇÉ=ã~ÖåáíìÇÉë=ÜçãçÖ¨åÉ~ëK=

`çãç=êÉëìäí~Çç=ÇÉä=éä~åíÉ~ãáÉåíç=ÉñéìÉëíçI=Éä=ÉëèìÉã~=ÇáëÉ¥~Çç=Ü~=ëáÇç=Éä=ëáÖìáÉåíÉW=

=
=

ðððkkkaaafff`̀̀bbb===
===

= =
NK=^kžifpfp=ab=`lvrkqro^= =

= =
NK=bÅçåçã∞~=áåíÉêå~Åáçå~ä= P=
OK=bÅçåçã∞~=å~Åáçå~ä= R=
PK=bÅçåçã∞~=s~äÉåÅá~å~K= U=
QK=i~=ëáíì~Åáµå=ÇÉä=ëÉÅíçê=áåãçÄáäá~êáç=Éå=ä~=`çãK=s~äÉåÅá~å~K= NM=
= =
=============QKNK=páíì~Åáµå=ÉÅçåµãáÅçJÑáå~åÅáÉê~= NM=
=============QKOK=mêÉÅáçë=ó=Ñáå~åÅá~Åáµå= NN=
=============QKPK=aÉã~åÇ~= NQ=
=============QKQK=lÑÉêí~= NV=
=============QKRK=båÅìÉëí~=ÇÉ=Åçóìåíìê~=ÇÉä=ãÉêÅ~Çç=êÉëáÇÉåÅá~ä= ON=
=============QKSK=`çåÅäìëáçåÉëK= OQ=
= =

OK=pbofbp=bpq^aðpqf`^p= OR=
= =

=
=
=
=

 



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=P=J=

 

 
NK=bÅçåçã∞~=áåíÉêå~Åáçå~ä=
=

 

 

i~=ÉÅçåçã∞~=ãìåÇá~ä=Åçåíáå∫~=~íê~îÉë~åÇç=ìå~=áãéçêí~åíÉ=êÉÅÉëáµåK=^=éÉë~ê=ÇÉ=ÉääçI=äçë=
áåÇáÅ~ÇçêÉë= êÉÖáëíê~Ççë= Éå= Éä= ãÉë= ÇÉ= ã~êòçI= ~éìåí~å= ~= ìå~= ÇÉë~ÅÉäÉê~Åáµå= ÇÉä= êáíãç= ÇÉ=
ÇÉíÉêáçêç=ÇÉ=ä~=~ÅíáîáÇ~Ç=ÉÅçåµãáÅ~K==

i~=áåÑä~Åáµå=~=ÉëÅ~ä~=ãìåÇá~ä=Åçåíáå∫~=êÉÇìÅá¨åÇçëÉI=Åçãç=ÅçåëÉÅìÉåÅá~=ÇÉä=áãéçêí~åíÉ=
ÇÉëÅÉåëç=êÉÖáëíê~Çç=Éå=äçë=éêÉÅáçë=ÇÉ=ä~ë=ã~íÉêá~ë=éêáã~ëI=ä~=ÇÉÄáäáÇ~Ç=ÇÉ=ä~=ÇÉã~åÇ~=ãìåÇá~ä=ó=
ÇÉä=ÇÉíÉêáçêç=ÇÉ=äçë=ãÉêÅ~Ççë=ä~Äçê~äÉëK=

bå=bëí~Ççë= råáÇçë= ä~= ÉÅçåçã∞~= ëáÖìáµ= Åçåíê~ó¨åÇçëÉ= Éå= Éä= éêáãÉê= íêáãÉëíêÉ= ÇÉä= OMMVI=
éÉêç=~=ìå=êáíãç=ã•ë=äÉåíçK=pÉÖ∫å=ä~ë=Éëíáã~ÅáçåÉë=éêçîáëáçå~äÉëI=Éä=mf_=êÉ~ä=ëÉ=êÉÇìàç=ìå=RITBI=
Éå=í~ë~=~åì~äáò~Ç~I=ÑêÉåíÉ=~=ä~=Åçåíê~ÅÅáµå=ÇÉä=SIPB=êÉÖáëíê~Ç~=Éå=Éä=Åì~êíç=íêáãÉëíêÉ=ÇÉ=OMMUK=bä=
∞åÇáÅÉ=ÇÉ=éêÉÅáçë=~ä=Åçåëìãç=Efm`F=ÇÉ=ã~êòç=êÉíêçÅÉÇáµ=ìå=MIQB=áåíÉê~åì~äI=ÇÉÄáÇç=~=ä~=Å~∞Ç~=ÇÉ=
äçë=éêÉÅáçë=ÇÉ=ä~ë=ã~íÉêá~ë=éêáã~ëK=

 
 

molar`ql=fkqboflo=_orql=^=mob`flp=`lkpq^kqbpK=`ljm^o^`fþk=fkqbok^`flk^i= ==

q~ë~ë=ÇÉ=î~êá~Åáµå=áåíÉê~åì~ä= = = = = = = ==

== = = = = = = = = = ==

== =

== =
l`ab= wçå~=bìêç= ^äÉã~åá~= bëé~¥~= bbrr= cê~åÅá~= fí~äá~= g~éµå=

oÉáåç=
råáÇç=

OMMS= == PIN= PIN= PIO= PIV= OIU= OIQ= OIN= OIM= OIU=

OMMT= == OIT= OIT= OIS= PIT= OIM= OIP= NIR= OIP= PIM=

OMMU= == MIV= MIS= NIM= NIO= NIN= MIP= JNIM= JMIT= MIT=

== = = = = = = = = = ==

OMMS= f= PIO= OIT= OIO= PIU= PIN= OIN= NIV= OIP= OIT=

== ff= PIQ= PIN= PIM= PIV= PIO= OIV= NIV= OIM= OIT=

== fff= OIV= PIM= PIO= QIM= OIQ= OIP= OIM= NIU= OIU=

== fs= PIM= PIQ= QIN= PIV= OIQ= OIQ= OIT= OIN= PIO=

== = = = = = = = = = ==

OMMT= f= OIT= PIQ= PIT= QIM= NIP= OIR= OIQ= PIO= OIU=

== ff= OIR= OIS= OIR= PIV= NIU= NIU= NIU= OIO= PIM=

== fff= OIV= OIT= OIQ= PIS= OIU= OIR= NIR= OIM= PIN=

== fs= OIT= OIO= NIT= PIO= OIP= OIO= MIO= NIV= PIO=

== == == == == == == == == == ==

OMMU= f= OIS= OIO= OIU= OIT= OIR= NIV= MIQ= NIP= OIS=

  ff= NIU= NIR= O= NIU= OIN= NIM= JMIP= MIS= NIU=

  fff= MIT= MIR= MIU= MIV= MIT= MIN= JNIP= JMIO= MIQ=

  fs= JNIT= JNIT= JNIU= JMIT= JMIU= JNIT= JPIM= JQIR= JOIM=

  == == == == == == == == == ==

OMMV= f= III= JQIU= JSIV= JPIM= JOIR= JPIO= JSIM= JVIN= JQIN=

cìÉåíÉW=_~åÅç=ÇÉ=bëé~¥~= = = = = = = =
 
 
 



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=Q=J=

=

i~= ~ÅíáîáÇ~Ç= ÉÅçåµãáÅ~= ÑìÉ= ãìó= Ç¨Äáä= Éä= éêáãÉê= íêáãÉëíêÉ= ÇÉä= ~¥ç= Éå= ä~ë= ÉÅçåçã∞~ë=
ÉãÉêÖÉåíÉë=ÇÉ=^ëá~K=bå=`Üáå~I=Éä=éêçÇìÅíç=áåíÉêáçê=Äêìíç=ëÉ=êÉÇìàç=Ü~ëí~=Éä=SINB=áåíÉê~åì~ä=Éä=
éêáãÉê= íêáãÉëíêÉ= ÇÉä= ~¥çI= ÑêÉåíÉ= ~ä= SIUB= ÇÉä= ∫äíáãç= íêáãÉëíêÉ= ÇÉ= OMMUK= ^= éÉë~ê= ÇÉ= ÉääçI= ä~=
ÇÉë~ÅÉäÉê~Åáµå=ÇÉä=ÅêÉÅáãáÉåíç=êÉëéÉÅíç=~ä=Åì~êíç=íêáãÉëíêÉ=ÇÉ=OMMU=Éë=ãÉåçë=áåíÉåë~=èìÉ=Éå=äçë=
éÉêáçÇçë=~åíÉêáçêÉëK=bå=ã~êòçI= ä~= áåÑä~Åáµå=áåíÉê~åì~ä=ãÉÇáÇ~=éçê=Éä= fm`=ëáÖìáµ=ëáÉåÇç=åÉÖ~íáî~====
EÓNIOBI=ÑêÉåíÉ=~ä=ÓNISB=ÇÉ=ÑÉÄêÉêç=ó=Éä=NB=ÇÉ=ÉåÉêçFK=

bå=Éä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMVI=ä~=ÉÅçåçã∞~=à~éçåÉë~=ëÉ=Åçåíê~àç=ìå=VINB=áåíÉê~åì~äI=ìå=
NRIOB= Éå= í¨êãáåçë= áåíÉêíêáãÉëíê~äÉë= ~åì~äáò~ÇçëK= bëíÉ= áãéçêí~åíÉ= êÉíêçÅÉëçI= ëÉ= ÉñéäáÅµ= Éå= ëì=
ã~óçê= é~êíÉ= éçê= Éä= ÇÉëÅÉåëç= ÇÉ= ä~ë= Éñéçêí~ÅáçåÉëK= `çãç= ÅçåëÉÅìÉåÅá~= ÇÉ= ä~= ÇÉÄáäáÇ~Ç= ÇÉ= ä~=
ÇÉã~åÇ~= ó= ä~= Å~∞Ç~= ÇÉ= äçë= éêÉÅáçë= ÇÉ= ä~= ÉåÉêÖ∞~I= äçë= éêÉÅáçë= Ä~à~êçå= Éå= ã~êòç= ìå= MIPB=
áåíÉê~åì~äK=

bä=ÅêÉÅáãáÉåíç=ÇÉ=ä~=ÉÅçåçã∞~=Éå=ä~=òçå~=Éìêç=Ü~=ëìÑêáÇç=ìå=áãéçêí~åíÉ=êÉíêçÅÉëç=Éå=Éä=
éêáãÉê= íêáãÉëíêÉ= ÇÉ= OMMVK= i~= ~ÅíáîáÇ~Ç= ÉÅçåµãáÅ~= ëÉ= Åçåíê~àç= Éå= ìå= OIRB= Éå= í¨êãáåçë=
áåíÉêíêáãÉëíê~äÉëI= íê~ë= êÉÇìÅáêëÉ= Éå= ìå= NIUB= Éå= Éä= ∫äíáãç= íêáãÉëíêÉ= ÇÉä= OMMUK= i~= áåÑä~Åáµå==
áåíÉê~åì~ä=ãÉÇáÇ~=éçê=Éä=f^m`=Ü~=Åçåíáåì~Çç=ÇáëãáåìóÉåÇç=ÇÉëÇÉ=Éä=NIOB=Éå=ÑÉÄêÉêç=~ä=MISB=Éå=
ã~êòçI=ÇÉÄáÇç=~=ä~=áãéçêí~åíÉ=Å~∞Ç~=ÇÉ=äçë=éêÉÅáçë=ãìåÇá~äÉë=ÇÉ=ä~ë=ã~íÉêá~ë=éêáã~ëK=

 
 

=
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J=R=J=

 

=
OK=bÅçåçã∞~=å~Åáçå~ä=
=

=

i~ë= íÉåëáçåÉë= Ñáå~åÅáÉê~ë= Éå=Éä= ÅçåíÉñíç= áåíÉêå~Åáçå~ä= Ü~å= áåíÉåëáÑáÅ~Çç=åìÉî~ãÉåíÉ=Éä=
ÇÉíÉêáçêç=ÇÉ=ä~=~ÅíáîáÇ~Ç=ÉÅçåµãáÅ~=ÖäçÄ~ä=Çìê~åíÉ=Éä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMVK=bå=bëé~¥~I=ÉëíÉ=
ÇÉíÉêáçêç= àìåíç= Åçå= Éä= áãéçêí~åíÉ= ~àìëíÉ= áåãçÄáäá~êáçI= Ü~= áãé~Åí~Çç= éêçÑìåÇ~ãÉåíÉ= Éå= ä~=
ëáíì~Åáµå=ÇÉä=ãÉêÅ~Çç=ä~Äçê~äK==

bä=mêçÇìÅíç=fåíÉêáçê=_êìíç=Éä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMV=Ü~=êÉÖáëíê~Çç=ìå~=ÇáëãáåìÅáµå=ÇÉä=
PIMB=Åçå=êÉëéÉÅíç=~ä=ãáëãç=éÉê∞çÇç=ÇÉä=~¥ç=~åíÉêáçêK=bëí~=êÉÇìÅÅáµå=Éë=OIP=éìåíçë=ëìéÉêáçê=~ä=
ÇÉä=∫äíáãç=íêáãÉëíêÉ=ÇÉ=OMMUK=

i~=ÇÉã~åÇ~=å~Åáçå~ä=~ìãÉåí~=ëì=ÅçåíêáÄìÅáµå=åÉÖ~íáî~=~ä=mf_=EÇÉä=JPIMB=Éå=Éä=íêáãÉëíêÉ=
éêÉÅÉÇÉåíÉ=~ä= JRIPB=~Åíì~äF= ÇÉÄáÇç=~= ä~=ã~óçê= Åçåíê~ÅÅáµå=ÇÉä= Ö~ëíç=Éå= Åçåëìãç= Ñáå~ä= ÇÉ= äçë=
ÜçÖ~êÉë=ó=ÇÉ=ä~=áåîÉêëáµå=Éå=Å~éáí~ä=ÑáàçK==

bä=Ö~ëíç=Éå=Åçåëìãç=Ñáå~ä=ÇÉ=äçë=ÜçÖ~êÉë=~ÅÉäÉê~=ëì=ÇáëãáåìÅáµåI=ÇÉëÇÉ=Éä=JOIPB=Ü~ëí~=Éä=J
QINBK=bä=ÅêÉÅáãáÉåíç=ÇÉä=Ö~ëíç=Éå=Åçåëìãç=Ñáå~ä=ÇÉ=ä~ë=^Çãáåáëíê~ÅáçåÉë=m∫ÄäáÅ~ë=ëÉ=ëáí∫~=Éå=Éä=
RIQBI=åìÉîÉ=Ç¨Åáã~ë=ãÉåçë=èìÉ=Éå=Éä=íêáãÉëíêÉ=~åíÉêáçêK=

i~=ÇÉã~åÇ~=ÇÉ=áåîÉêëáµå=Éå=Å~éáí~ä=Ñáàç=Åçåíê~É=åìÉî~ãÉåíÉ=ëì=åáîÉäI=é~ë~åÇç=ÇÉä=JVIPB=
~ä= JNPINBI=ÇÉÄáÇç=~= ä~= áåíÉåëáÑáÅ~Åáµå=ÇÉ= ä~ë=í~ë~ë=ÇÉ=ÅêÉÅáãáÉåíç=åÉÖ~íáî~ë=èìÉ=éêÉëÉåí~=ëçÄêÉ=
íçÇç=ä~=áåîÉêëáµå=Éå=ÄáÉåÉë=ÇÉ=ÉèìáéçI=èìÉ=é~ë~=ÇÉä=JVITB=~ä=JNUISB=ó=éçê=ä~=Åçåíê~ÅÅáµå=ÇÉä=åáîÉä=
ÇÉ=ÅêÉÅáãáÉåíç=ÇÉ=ä~=ÅçåëíêìÅÅáµå=èìÉ=é~ë~=ÇÉä=JNMIVB=~ä=ÓNOIQBK==

i~ë=Éñéçêí~ÅáçåÉë=ÇÉ=ÄáÉåÉë=ó=ëÉêîáÅáçë=~ìãÉåí~êçå=ëì=Åçåíê~ÅÅáµåI=ÇÉä=JTIVB=~ä=JNVIMBI=ó=
ä~ë= áãéçêí~ÅáçåÉë= ÇÉ= ÄáÉåÉë= ó= ëÉêîáÅáçë= áåíÉåëáÑáÅ~êçå= ëì= Åçåíê~ÅÅáµå= EÇÉä= JNPIOB= Éå= Éä= Åì~êíç=
íêáãÉëíêÉ=ÇÉ=OMMU=~ä=JOOIPB=ÇÉä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMMVFK=

aÉã~åÇ~K=sçäìãÉå=ÉåÅ~ÇÉå~Çç=êÉÑÉêÉåÅá~=OMMMKq~ë~ë=ÇÉ=î~êá~Åáµå=áåíÉê~åì~ä= = =

== == == OMMT= == == == OMMU= == == == OMMV=

léÉê~ÅáçåÉë= == == qêKf= qêK=ff= qêKfff= qêK=fs= qêKf= qêK=ff= qêKfff= qêKfs= qêKf=

molar`ql=fkqboflo=_orql=éKãK= QIM= PIV= PIS= PIP= OIS= NIU= MIV= JMIT= JPIM=

d~ëíç=Éå=Åçåëìãç=Ñáå~ä=ÇÉ=äçë=ÜçÖ~êÉë= PIU= QIN= PIM= OIV= OIM= MIU= JMIO= JOIP= JQIN=

d~ëíç=Éå=Åçåëìãç=Ñáå~ä=ÇÉ=ä~ë=fpcipe= RIN= QIQ= QIS= QIO= PIU= PIT= PIN= PIT= QIP=

d~ëíç=Éå=Åçåëìãç=Ñáå~ä=ÇÉ=ä~ë=^^mm= RIP= RIM= QIU= QIQ= PIT= RIM= SIN= SIP= RIQ=

cçêã~Åáµå=Äêìí~=ÇÉ=Å~éáí~ä=Ñáàç= SIS= RIU= QIS= QIR= OIQ= JMIU= JQIN= JVIP= JNPIN=

J=_áÉåÉë=ÇÉ=Éèìáéç= NPIP= NNIP= UIR= TIN= RIO= NIU= JNIP= JVIT= JNUIS=

J=`çåëíêìÅÅáµå= RIN= QIO= PIP= OIV= MIO= JPIN= JTIP= JNMIV= JNOIQ=

J=líêçë=éêçÇìÅíçë= OIQ= PIT= PIS= SIM= RIV= PIO= OIR= JPIT= JTIQ=

s~êá~Åáµå=ÇÉ=ÉñáëíÉåÅá~ë=EGF= JMIN= JMIN= JMIN= MIM= MIN= MIN= MIM= MIM= JMIN=

aÉã~åÇ~=å~Åáçå~ä=EGF= RIN= QIV= PIV= PIU= OIS= NIO= JMIO= JPIM= JRIP=

bñéçêí~Åáµå=ÇÉ=ÄáÉåÉë=ó=ëÉêîáÅáçë= PIP= PIV= UIO= QIM= QIU= QIQ= NIR= JTIV= JNVIM=

fãéçêí~Åáµå=ÇÉ=ÄáÉåÉë=ó=ëÉêîáÅáçë= SIN= SIO= TIS= QIV= PIS= NIU= JOIM= JNPIO= JOOIP=

EGF=^éçêí~Åáµå=~ä=ÅêÉÅáãáÉåíç=ÇÉä=mf_=~=éêÉÅáçë=ÇÉ=ãÉêÅ~Çç=

cìÉåíÉW=fkbK=a~íçë=ÅçêêÉÖáÇçë=ÇÉ=ÉÑÉÅíçë=Éëí~Åáçå~äÉë=ó=ÇÉ=Å~äÉåÇ~êáçK==

=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=S=J=

aÉëÇÉ=Éä=éìåíç=ÇÉ=îáëí~=ÇÉ=ä~=çÑÉêí~=ëÉ=çÄëÉêî~=ÇÉ=åìÉîç=ìå=ÇÉíÉêáçêç=ÇÉ=äçë=êÉëìäí~Ççë=
çÄíÉåáÇçë= Éå= íçÇ~ë= ä~ë= ê~ã~ë= êÉëéÉÅíç= ~ä= íêáãÉëíêÉ= ~åíÉêáçêI= ë~äîç= Éå= ä~ë= ê~ã~ë= ~Öê~êá~= ó=
éÉëèìÉê~I= èìÉ= êÉÖáëíê~êçå= ìå~= í~ë~= ÇÉ= ÅêÉÅáãáÉåíç= ãÉåçë= åÉÖ~íáî~= Éå= ÉëíÉ= íêáãÉëíêÉ= EJMITB=
ÑêÉåíÉ=~ä=JOITB=ÇÉä=íêáãÉëíêÉ=~åíÉêáçêFK=

mçê= äç=èìÉ=ëÉ=êÉÑáÉêÉ=~= ä~ë=ê~ã~ë=ÉåÉêÖ¨íáÅ~ë=É= áåÇìëíêá~äÉë=~ìãÉåí~å=ëì=ÇÉÅêÉÅáãáÉåíçI=
Åçå=ìå~=î~êá~Åáµå=áåíÉê~åì~ä=ÇÉä=JNMIOBI=ÑêÉåíÉ=~ä=JQITB=ÇÉä=íêáãÉëíêÉ=éêÉÅÉÇÉåíÉK=^íÉåÇáÉåÇç=~=
ä~ë=ê~ã~ë=áåÇìëíêá~äÉëI=ëÉ=áåíÉåëáÑáÅ~=ëì=Å~∞Ç~=Ü~ëí~=Éä=JNNIMBI=ãáÉåíê~ë=èìÉ=ä~ë=ê~ã~ë=ÉåÉêÖ¨íáÅ~ë=
éêÉëÉåí~å=éçê=éêáãÉê~=îÉò=í~ë~ë=åÉÖ~íáî~ë=ÇÉä=JRITBK=

i~= ~ÅíáîáÇ~Ç= Éå= ä~= ê~ã~= ÇÉ= ä~= ÅçåëíêìÅÅáµå=ã~åíáÉåÉ= ÉëíÉ= íêáãÉëíêÉ= Éëí~ÄäÉ= ëì= í~ë~= ÇÉ=
ÇÉÅêÉÅáãáÉåíç=Åçå=êÉëéÉÅíç=~ä=íêáãÉëíêÉ=~åíÉêáçêI=èìÉ=îìÉäîÉ=~=ÅçêêÉëéçåÇÉê=~ä=JUIMBK=

bä=î~äçê=~¥~ÇáÇç=Äêìíç=ÇÉ= ä~=~ÅíáîáÇ~Ç=Éå= ä~=ê~ã~=ÇÉ= äçë=ëÉêîáÅáçë=éêÉëÉåí~=éçê=éêáãÉê~=
îÉò=í~ë~ë=åÉÖ~íáî~ë=EJMISB=ÑêÉåíÉ=~ä=NITB=ÇÉä=íêáãÉëíêÉ=~åíÉêáçêFK=i~=~ÅíáîáÇ~Ç=Éå=äçë=ëÉêîáÅáçë=ÇÉ=
åç=ãÉêÅ~Çç= éêÉëÉåí~= ìå~= ÇáëãáåìÅáµå= Éå= ëì= ÅêÉÅáãáÉåíç= ÇÉä= RIRB= ~ä= PIRBI=ãáÉåíê~ë= èìÉ= äçë=
ëÉêîáÅáçë=ÇÉ=ãÉêÅ~Çç=éêÉëÉåí~å=í~ë~ë=ÇÉ=ÅêÉÅáãáÉåíç=åÉÖ~íáî~ë=EJNITB=ÑêÉåíÉ=~ä=MITB=ÇÉä=éÉêáçÇç=
~åíÉêáçêFK=

=

lÑÉêí~K=sçäìãÉå=ÉåÅ~ÇÉå~Çç=êÉÑÉêÉåÅá~=OMMMKq~ë~ë=ÇÉ=î~êá~Åáµå=áåíÉê~åì~ä= = = =

== == == OMMT= == == == OMMU= == == == OMMV=

léÉê~ÅáçåÉë= == == qêKf= qêK=ff= qêKfff= qêK=fs= qêKf= qêK=ff= qêKfff= qêKfs= qêKf=

molar`ql=fkqboflo=_orql=éKãK= QIM= PIV= PIS= PIP= OIT= NIU= MIV= JMIT= JPIM=

o~ã~ë=~Öê~êá~=ó=éÉëèìÉê~= = QIS= OIR= OIU= OIN= NIN= JMIN= JMIR= JOIT= JMIT=

o~ã~ë=áåÇìëíêá~äÉë=ó=ÉåÉêÖ¨íáÅ~ë= PIR= OIU= OIR= NIN= MIP= JNIQ= JOIO= JQIT= JNMIO=

`çåëíêìÅÅáµå= = = PIU= QIP= PIN= OIU= NIR= JOIM= JQIS= JUIM= JUIM=

o~ã~ë=ÇÉ=äçë=ëÉêîáÅáçë= = QIR= QIS= QIP= QIU= QIM= PIT= OIV= NIT= JMIS=

J=pÉêîáÅáçë=ÇÉ=ãÉêÅ~Çç= = QIS= QIT= QIP= QIU= QIM= PIQ= OIP= MIT= JNIT=

J=pÉêîáÅáçë=ÇÉ=åç=ãÉêÅ~Çç= = QIO= QIP= QIP= QIT= QIN= QIT= RIN= RIR= PIR=

fãéìÉëíçë=åÉíçë=ëçÄêÉ=äçë=éêçÇìÅíçë= NIS= NIQ= NIR= JNIR= MIR= MIP= JMIN= JMIV= JNIQ=

cìÉåíÉW=fkbK=a~íçë=ÅçêêÉÖáÇçë=ÇÉ=ÉÑÉÅíçë=Éëí~Åáçå~äÉë=ó=ÇÉ=Å~äÉåÇ~êáçK== = = = =

=

bä=ÉãéäÉçI=ãÉÇáÇç=Éå=í¨êãáåçë=ÇÉ=éìÉëíçë=ÇÉ=íê~Ä~àç=Éèìáî~äÉåíÉë=~=íáÉãéç=ÅçãéäÉíçI=
ëÉ= êÉÇìÅÉ= Ü~ëí~= ìå= SIMBI= OIV= éìåíçë= ã•ë= èìÉ= Éå= Éä= íêáãÉëíêÉ= ~åíÉêáçêK= bëí~= í~ë~= ëìéçåÉ= ä~=
êÉÇìÅÅáµå=ÇÉ=Å~ëá=NKNQTKMMM=ÉãéäÉçë=åÉíçë=~=íáÉãéç=ÅçãéäÉíç=Éå=ìå=~¥çK=

qçÇ~ë= ä~ë=ê~ã~ë=ÇÉ=~ÅíáîáÇ~Ç=Ü~å=ëìÑêáÇç=í~ë~ë=ÇÉ=ÅêÉÅáãáÉåíç=åÉÖ~íáî~ëK=aÉëí~Å~=ëçÄêÉ=
íçÇç= ä~= êÉÇìÅÅáµå= ÇÉ= çÅìé~Ççë= Éå= Éä= ëÉÅíçê= ÇÉ= ä~= ÅçåëíêìÅÅáµåI= Åçå= ìå~= í~ë~= ÇÉ= î~êá~Åáµå=
áåíÉê~åì~ä= ÇÉ= JORIVBK= i~= í~ë~= ÇÉ= î~êá~Åáµå= áåíÉê~åì~ä= ÇÉ= çÅìé~Ççë= Éå= ä~ë= ê~ã~ë= ~Öê~êá~= ó=
éÉëèìÉê~=é~ë~=ÇÉä= JQINB=~ä= JPIMBK=pÉ=êÉÇìÅÉ= ä~=í~ë~=ÇÉ=çÅìé~Ççë=Éå= äçë=ëÉÅíçêÉë=ÉåÉêÖ¨íáÅçë=É=
áåÇìëíêá~äÉë=ëáíì•åÇçëÉ=Éå=Éä=JNMIQBI=ãáÉåíê~ë=èìÉ=ä~=çÅìé~Åáµå=Éå=ä~=ê~ã~=ÇÉ=äçë=ëÉêîáÅáçë=é~ë~=
ÇÉä=NINB=~ä=JNINBK==

=

=
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=

bãéäÉçK=mìÉëíçë=ÇÉ=íê~Ä~àç=Éèìáî~äÉåíÉë=~=íáÉãéç=ÅçãéäÉíçK=q~ë~ë=î~êá~Åáµå=áåíÉê~åì~ä= =

== == == OMMT= == == == OMMU= == == == OMMV=

  = == qêKf= qêK=ff= qêKfff= qêK=fs= qêKf= qêK=ff= qêKfff= qêKfs= qêKf=

lÅìé~Ççë= == == PIO= PIO= OIU= OIO= NIS= MIN= JMIV= JPIN= JSIM=

o~ã~ë=~Öê~êá~=ó=éÉëèìÉê~= == MIQ= JPIN= JOIR= JNIS= JRIQ= JQIT= JQIO= JQIN= JPIM=

o~ã~ë=áåÇìëíêá~äÉë=ó=ÉåÉêÖ¨íáÅ~ë= == JMIN= JMIO= MIM= JMIQ= NIO= MIR= JNIO= JRIO= JNMIQ=

`çåëíêìÅÅáµå= = = SIU= SIR= QIO= NIT= JNIT= JTIP= JNPIN= JOMIU= JORIV=

o~ã~ë=ÇÉ=äçë=ëÉêîáÅáçë= = PIR= PIU= PIT= PIO= PIM= NIV= NIV= NIN= JNIN=

J=pÉêîáÅáçë=ÇÉ=ãÉêÅ~Çç= = QIO= QIR= QIP= PIT= PIP= NIV= NIV= MIT= JOIP=

J=pÉêîáÅáçë=ÇÉ=åç=ãÉêÅ~Çç= == NIU= NIV= OIM= OIM= OIO= NIV= OIM= OIN= OIN=

^ë~ä~êá~Ççë= == == PIU= PIU= PIN= OIR= NIU= MIO= JMIV= JPIQ= JRIV=

o~ã~ë=~Öê~êá~=ó=éÉëèìÉê~= == UIO= NIQ= JMIV= MIM= JTIN= JRIR= JRIR= JMIQ= MIT=

o~ã~ë=áåÇìëíêá~äÉë=ó=ÉåÉêÖ¨íáÅ~ë= == JMIP= JMIO= MIN= JMIP= NIQ= MIQ= JNIQ= JRIT= JNMIP=

`çåëíêìÅÅáµå= = = TIR= TIO= QIQ= OIR= JOIN= JUIN= JNPIT= JOOIU= JOUIN=

o~ã~ë=ÇÉ=äçë=ëÉêîáÅáçë= = PIV= QIP= PIT= PIP= PIO= OIN= OIO= NIN= JMIS=

J=pÉêîáÅáçë=ÇÉ=ãÉêÅ~Çç= = RIM= RIR= QIS= QIM= PIS= OIO= OIO= MIT= JNIU=

J=pÉêîáÅáçë=ÇÉ=åç=ãÉêÅ~Çç= == NIU= NIV= OIM= OIM= OIO= NIV= OIM= OIN= OIN=

=

=

=

=

=

=

=
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=
PK=bÅçåçã∞~=î~äÉåÅá~å~=
=

=

içë= áåÇáÅ~ÇçêÉë= ÉÅçåµãáÅçë= ÇáëéçåáÄäÉë= ~éìåí~å= ÇÉ= åìÉîç= ~= ìå= áåÅêÉãÉåíç= ÇÉ= ä~=
Åçåíê~ÅÅáµå=ÉÅçåµãáÅ~=Éå=Éä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMVK=^ä=áÖì~ä=èìÉ=Éå=Éä=íêáãÉëíêÉ=~åíÉêáçêI=ëÉ=
ÇÉëí~Å~å=äçë=Ç~íçë=~ÇîÉêëçë=Éå=äçë=ëÉÅíçêÉë=ÇÉ=ä~=ÅçåëíêìÅÅáµå=ó=ä~=áåÇìëíêá~K=

bä=ðåÇáÅÉ=ÇÉ=mêçÇìÅÅáµå=fåÇìëíêá~ä=EfmfF=ÇÉ=ä~=`çãìåáí~í=s~äÉåÅá~å~=ÇÉä=ãÉë=ÇÉ=ã~êòç=ÇÉ=
OMMV= Ü~= ÉñéÉêáãÉåí~Çç= ìå~= î~êá~Åáµå= ÇÉä= JNPIMB= ëçÄêÉ= Éä= ãáëãç= éÉêáçÇç= ÇÉä= ~¥ç= ~åíÉêáçêK=
`çêêÉÖáÇ~=ÇÉ=äçë=ÉÑÉÅíçë=ÇÉ=Å~äÉåÇ~êáçI=ä~=î~êá~Åáµå=Ü~=ëáÇç=ÇÉä=JOPIR=BK=aáÑÉêÉåÅá~åÇç=ëÉÖ∫å=Éä=
ÇÉëíáåç=ÉÅçåµãáÅç=ÇÉ=äçë=ÄáÉåÉëI=ä~=î~êá~Åáµå=ëçÄêÉ=ã~êòç=ÇÉä=~¥ç=é~ë~Çç=Ü~=ëáÇç=ÇÉä=JVIPB=é~ê~=
äçë= ÄáÉåÉë= ÇÉ= ÅçåëìãçI= JNNIRB= é~ê~= äçë= ÇÉ= ÉèìáéçI= JNUISB= é~ê~= äçë= áåíÉêãÉÇáçë= ó= JPIVB= é~ê~=
ÉåÉêÖ∞~K=mçê=ê~ã~ë=ÇÉ=~ÅíáîáÇ~ÇI=äçë=ã~óçêÉë=ÇÉëÅÉåëçë=ÅçêêÉëéçåÇÉå=~=mêçÇìÅíçë=ãáåÉê~äÉë=åç=
ãÉí•äáÅçëX=ÉñÅÉéíç=~òìäÉàçë=EJPOIPBFI= fåÇìëíêá~=íÉñíáä=ó=ÇÉ= ä~=ÅçåÑÉÅÅáµå=EJOVITBF=É=fåÇìëíêá~=ÇÉä=
ÅìÉêç=ó=ÇÉä=Å~äò~Çç=EJOUIPBFK=aÉëí~Å~=Éä=ÅêÉÅáãáÉåíç=ÇÉ=nì∞ãáÅ~=EOMIMBFI=^äáãÉåí~ÅáµåI=ÄÉÄáÇ~ë=
ó=í~Ä~Åç=EVIOBF=ó=j~èìáå~êá~=ó=Éèìáéç=EOIOBFK=

`çå=êÉëéÉÅíç=~=äçë=áåÇáÅ~ÇçêÉë=ÇÉä=ëÉÅíçê=ëÉêîáÅáçë=ÇÉ=ä~=`çãìåáí~í=s~äÉåÅá~å~I=Éä=ðåÇáÅÉ=
ÇÉ= ÅáÑê~= ÇÉ= åÉÖçÅáçë= ÖÉåÉê~ä= ÇÉ= ä~= `çãìåáí~í= s~äÉåÅá~å~= ÇÉä= ãÉë= ÇÉ= ã~êòç= ÇÉ= OMMV= Ü~=
ÉñéÉêáãÉåí~Çç=ìå~=î~êá~Åáµå=ÇÉä=JNRIRB=ëçÄêÉ=Éä=ãáëãç=ãÉë=ÇÉä=~¥ç=~åíÉêáçêK=^=åáîÉä=å~Åáçå~äI=
Éä=ÇÉëÅÉåëç=Ü~=ëáÇç=ÇÉä=JNQIUBK=

=

`çãÉêÅáç=ÉñíÉêáçê=

== OMMU= a^qlp=^`rjri^alp=

`çãìåáÇ~Ç=s~äÉåÅá~å~= båÉêç= cÉÄêK= j~êòç= båÉJaáÅ=OMMV= båÉJaáÅ=OMMU=
B=
s~ê=

bumloqK=v=bumbaK= NKPMR= NKPOV= NKQOV= QKMSP= RKPUP= JOQIR=
fjmloqK=b=fkqolaK= NKQNN= NKOVM= NKORP= PKVRQ= RKVTS= JPPIU=
q^p^=ab=`l_boqro^= VP= NMP= NNQ= NMP= VM= NQIQ=

bëé~¥~= == == == = = ==

bumloqK=v=bumbaK= NNKMVO= NOKQMN= NPKTNQ= PTKOMT= QTKQPN= JONIS=
fjmloqK=b=fkqolaK= NRKRVN= NUKOSU= NTKPTO= RNKOPM= TQKOSM= JPNIM=
q^p^=ab=`l_boqro^= TN= SU= TV= TP= SQ= ==

B=`sL=bëé~¥~= == == == = = ==

bumloqK=v=bumbaK= NO= NN= NM= NN= NN= ==
fjmloqI=b=fkqolaK= V= T= T= U= U= ==

jáääçåÉë=ÇÉ=bìêçëK=a~íçë=éêçîáëáçå~äÉë= = = = = =
q~ë~=ÇÉ=ÅçÄÉêíìê~=Z=EbñéçêíK=ó=ÉñéÉÇK=L=fãéçêíK=É=áåíêçÇKFGNMM= = = =

cìÉåíÉW=fsb=ó=Éä~Äçê~Åáµå=éêçéá~= = = = = = =

=

=

=

=
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^å~äáò~åÇç=äçë=Ç~íçë=ÇÉ=ÅçãÉêÅáç=ÉñíÉêáçê=ÇÉ=ä~=`çãìåáí~í=s~äÉåÅá~å~I=Éä=î~äçê=íçí~ä=ÇÉ=
ä~ë=Éñéçêí~ÅáçåÉë=ó=ÉñéÉÇáÅáçåÉë=s~äÉåÅá~å~ë=Çìê~åíÉ=Éä=ãÉë=ÇÉ=ã~êòç=ÇÉ=OMMU=~ëÅÉåÇáµ=~=NKQOV=
ãáääçåÉë=ÇÉ=Éìêçë=ó=Éä=ÇÉ=ä~ë=áãéçêí~ÅáçåÉë=É=áåíêçÇìÅÅáçåÉë=~=NKORP=ãáääçåÉë==

`çå=Éëíçë=êÉëìäí~ÇçëI=ä~ë=Éñéçêí~ÅáçåÉë=ó=ÉñéÉÇáÅáçåÉë=êÉ~äáò~Ç~ë==Éå=Éä=éêáãÉê=íêáãÉëíêÉ=
ÇÉ=OMMV=~äÅ~åò~êçå=äçë=QKMSP=ãáääçåÉë=ÇÉ=ÉìêçëI=äç=èìÉ=êÉéêÉëÉåí~=ìå=ÇÉëÅÉåëç=ÇÉä=OQIRB=ëçÄêÉ=
Éä=ãáëãç=íêáãÉëíêÉ=ÇÉä=~¥ç=~åíÉêáçêK=i~ë=áãéçêí~ÅáçåÉë=É=áåíêçÇìÅÅáçåÉë=~Åìãìä~Ç~ë=~ëÅÉåÇáÉêçå=
~=PKVRQ=ãáääçåÉë=ÇÉ=ÉìêçëI=Åçå=ìå=ÇÉëÅÉåëç=áåíÉê~åì~ä=ÇÉä=PPIUBK=

aÉä=íçí~ä=ÇÉ=ä~ë=Éñéçêí~ÅáçåÉë=Éëé~¥çä~ë=ÇÉä=éêáãÉê=íêáãÉëíêÉ=ÇÉä=~¥çI=Éä=NNB=íìîáÉêçå=ëì=
çêáÖÉå=Éå= ä~=`çãìåáí~í=s~äÉåÅá~å~K=^ë∞=ãáëãçI=Éä=UB=ÇÉ= ä~ë= áãéçêí~ÅáçåÉë=Éëé~¥çä~ë= íìîáÉêçå=
Åçãç=ÇÉëíáåç=ä~=`çãìåáí~í=s~äÉåÅá~å~K=

içë=Ç~íçë=ÇÉ=ÉãéäÉç=ÇÉä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMVI=êÉîÉä~å=ìå~=åìÉî~=ÇáëãáåìÅáµå=Éå=Éä=
å∫ãÉêç=ÇÉ=çÅìé~Ççë=Éå=ä~=`çãìåáí~í=s~äÉåÅá~å~I=èìÉ=ëÉ=ëáíìµ=Éå=OKMSTKOMM=éÉêëçå~ëI=NOMKVMM=
ãÉåçë= èìÉ= Éä= íêáãÉëíêÉ= ~åíÉêáçê= ó= ìå= UIUB= ãÉåçë= èìÉ= Éå= Éä= éêáãÉê= íêáãÉëíêÉ= ÇÉ= OMMUK=
`çãé~ê~åÇç=äçë=êÉëìäí~Ççë=éçê=ëÉÅíçêÉë=Åçå=äçë=ÇÉä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=OMMUI=äçë=çÅìé~Ççë=Éå=Éä=
ëÉÅíçê= ~Öê∞Åçä~= ~ìãÉåí~êçå= ìå= NMIUBK= içë= ÇÉã•ë= ëÉÅíçêÉë= Ü~å= ëìÑêáÇç= ìå~= ÇáëãáåìÅáµåI= ÇÉä=
NSISB= Éå= Éä= Å~ëç= ÇÉä= ëÉÅíçê= áåÇìëíêá~ä= ó= ìå= OIQOB= Éå= Éä= ëÉÅíçê= ëÉêîáÅáçëK= bå= Éä= ëÉÅíçê= ÇÉ= ä~=
ÅçåëíêìÅÅáµå= ä~=ÇáëãáåìÅáµå=ÇÉä=å∫ãÉêç=ÇÉ=çÅìé~Ççë=Ü~=ëáÇç=ÇÉ=åìÉîç=ã•ë=~Åìë~Ç~I=Åçå=ìå~=
í~ë~=ÇÉ=î~êá~Åáµå=áåíÉê~åì~ä=ÇÉä=PMIOBK=

=

= lÅìé~Ççë=éçê=ëÉÅíçê=ÉÅçåµãáÅçK=`çãìåáÇ~Ç=s~äÉåÅá~å~=

= OMMU= OMMV=

= qêK=f= qêK=ff= qêK=fff= qêK=fs= qêK=f=
= == == ==   ==
qçí~ä= OKOSSIQ= OKOPTIS= OKONOIS= OKNUUIN= OKMSTIO=

^ÖêáÅìäíìê~= SSIV= SPIS= SUIQ= SUIT= TQIN=

fåÇìëíêá~= QPPIV= QOOIO= QNPIU= PVMIV= PSNIT=

`çåëíêK= POUIP= PMPIP= OVUIS= ORVIV= OOVIO=

pÉêîáÅáçë= NKQPTIQ= NKQQUIQ= NKQPNIU= NKQSUIS= NKQMOIO=

jáäÉë=ÇÉ=éÉêëçå~ë=     

cìÉåíÉ=fkbK=pÉêáÉë=`k^bJMV=     

=

=

=

=

=

=

=

=
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QK=páíì~Åáµå=ÇÉä=ëÉÅíçê=áåãçÄáäá~êáç=Éå=ä~=`çãìåáí~í=s~äÉåÅá~å~=
 
 

QKNK=páíì~Åáµå=ÉÅçåµãáÅçJÑáå~åÅáÉê~=

i~=í~ë~=ÇÉ=áåÑä~Åáµå=Éå=bëé~¥~=Ü~=ÉñéÉêáãÉåí~ÇçI=Åçãç=ÅçåëÉÅìÉåÅá~=ÇÉ=ä~=ÇáëãáåìÅáµå=ÇÉ=äçë=
éêÉÅáçë= ÇÉä= éÉíêµäÉç= ó= ÇÉ= äçë= ~äáãÉåíçëI= ó= ÇÉ= ä~= ~Åìë~Ç~= ÇÉÄáäáÇ~Ç= ÇÉ= ä~= ÇÉã~åÇ~I= ìå~=
éêçåìåÅá~Ç~=ãçÇÉê~Åáµå=Éå=Éä=íêáãÉëíêÉI=èìÉ=äÉ=ääÉîµ=~=êÉÖáëíê~ê=éçê=éêáãÉê~=îÉò=ÇÉëÇÉ=Éä=áåáÅáç=
ÇÉ=ä~=ëÉêáÉI=ìå~=í~ë~=ÇÉ=î~êá~Åáµå=áåíÉê~åì~ä=åÉÖ~íáî~=ÇÉä=−MINB=Éå=Éä=ãÉë=ÇÉ=ã~êòçK==

i~= í~ë~= ÇÉ= î~êá~Åáµå= áåíÉê~åì~ä= ÇÉ= ä~=
áåÑä~Åáµå= ëìÄó~ÅÉåíÉ= E∞åÇáÅÉ= ÖÉåÉê~ä= ëáå=
~äáãÉåíçë= åç= Éä~Äçê~Ççë= åá= éêçÇìÅíçë=
ÉåÉêÖ¨íáÅçëF=ÇáëãáåìóÉ=íêÉë=Ç¨Åáã~ë=Ü~ëí~=Éä=
NIPBI= Åçå= äç= èìÉ= ëáí∫~= ëì= ÇáÑÉêÉåÅá~= Åçå= ä~=
í~ë~= ÇÉä= ∞åÇáÅÉ= ÖÉåÉê~ä= Éå= Å~ëá= ìå= éìåíç= ó=
ãÉÇáçK=

aÉ= Ñçêã~= ëáãáä~ê= Éå= ä~= `çãìåáí~í=
s~äÉåÅá~å~I= ä~= í~ë~= ÇÉ= î~êá~Åáµå= áåíÉê~åì~ä=
ÇÉä= fm`=ëÉ=ëáíìµ=Éå=Éä=MIMBI=~ìãÉåí~åÇç=ëì=
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Evolución anual del IPC en la Comunitat Valenciana.
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Tipos de interés.
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Rentabilidad anual de diversos tipos de inversiones
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 Precio m2 vivienda libre. Variación interanual
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Precio m2 vivienda libre (Euros/m2)
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 % variación interanual precio m2 vivienda nueva y 
usada.
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Hipotecas constituidas sobre vivienda.
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Hipotecas constituidas sobre vivienda. Provincias
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Indice de Precios de Vivienda. Tasa anual de variación. 
Comunitat Valenciana y España.

Comunitat Valenciana 14,55 13,94 11,43 8,84 6,87 3,05 0,80 -2,15 -5,2

España 13,12 11,58 9,22 5,71 2,84 -0,32 -3,02 -5,40 -7,6

1T2007 2T2007 3T2007 4T2007 1T2008 2T2008 3T2008 4T2008 1T2009
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bå= Éä=ãÉë= ÇÉ=ã~êòç= ëÉ= ÅçåëíáíìóÉêçå= ROKQPV=
ÜáéçíÉÅ~ë= ëçÄêÉ= îáîáÉåÇ~= Éå= bëé~¥~I= äç= èìÉ=
ëìéçåÉ= ìå= ORIQVB=ãÉåçë= èìÉ= Éå= ã~êòç= ÇÉ=
OMMUK= aÉ= íçÇ~ë= Éää~ëI= Éä= NNIUOB= ëÉ=
ÅçåëíáíìóÉêçå= Éå= ä~= `çãìåáí~í= s~äÉåÅá~å~I=
~äÅ~åò~åÇç= ìå= íçí~ä= ÇÉ= SKOMM= ÜáéçíÉÅ~ëI= ìå=
OQIMSB=ãÉåçë=èìÉ=Éä=ãáëãç=éÉêáçÇç=ÇÉä=~¥ç=
~åíÉêáçêK=bä=å∫ãÉêç=ÇÉ=ÜáéçíÉÅ~ë=~Åìãìä~Ç~ë=
Ü~ëí~= Éä= ãÉë= ÇÉ= ã~êòç= Éå= ä~= `çãìåáí~í=
s~äÉåÅá~å~= ÑìÉ= ÇÉ= NVKVTOI= äç= èìÉ= Éèìáî~äÉ= ~=
ìå=ÇÉëÅÉåëç=ÇÉä=PVIMSB=êÉëéÉÅíç=~=OMMUK=

mçê= éêçîáåÅá~ëI= Éå= Éä= ãÉë= ÇÉ= ã~êòç= ëÉ=
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OKVRV= Éå= ä~= éêçîáåÅá~= ÇÉ= s~äÉåÅá~I= äç= èìÉ=
áãéäáÅ~= ìå= ÇÉëÅÉåëç= Åçå= êÉëéÉÅíç= ~ä= ãÉë= ÇÉ=
ã~êòç= ÇÉ= OMMU= ÇÉ= ìå= SIUVB= Éå= Éä= Å~ëç= ÇÉ=
^äáÅ~åíÉI=ìå=SOIPVB=Éå=`~ëíÉääµå=ó=ìå=NVIQUB=
Éå= Éä= Å~ëç= ÇÉ= ä~= éêçîáåÅá~= ÇÉ= s~äÉåÅá~K
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Importe medio de crédito hipotecario contratado por 
transacción de vivienda (euros). Tasa variación interanual C.V.
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Duración media de las hipotecas contratadas. Meses.
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dê•ÑáÅç=NNKcìÉåíÉW=`çäÉÖáç=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=NQ 

QKPK=aÉã~åÇ~=
=

pÉÖ∫å= äçë= Ç~íçë= éìÄäáÅ~Ççë= Éå= Éä= ∫äíáãç= áåÑçêãÉ= íêáãÉëíê~ä= ÇÉä= `çäÉÖáç= ÇÉ= oÉÖáëíê~ÇçêÉëI= äçë=
ÇÉëÅÉåëçë=Éå=ä~ë=Åçãéê~îÉåí~ë=ÇÉ=îáîáÉåÇ~ë=êÉÖáëíê~Ç~ë=Åçåíáå∫~å=Çìê~åíÉ=Éä=éêáãÉê=íêáãÉëíêÉ=ÇÉ=
OMMVK=i~ë=Åçãéê~îÉåí~ë=ÇÉ=îáîáÉåÇ~=Ü~å=~äÅ~åò~Çç=Çìê~åíÉ=ÉëíÉ=íêáãÉëíêÉ=ä~ë=NNMKNRQ=ìåáÇ~ÇÉëI=
PKNOM= îáîáÉåÇ~ë= ãÉåçë= èìÉ= Éä= ∫äíáãç= íêáãÉëíêÉ= ÇÉ= OMMUI= äç= èìÉ= êÉéêÉëÉåí~= ìå~= ÇáëãáåìÅáµå=
áåíÉêíêáãÉëíêÉ~ä= ÇÉä= OITRBK= bëíÉ= êÉëìäí~Çç= ëìéçåÉ= ìå= ëì~îáò~ãáÉåíç= ÇÉ= ä~= êÉÇìÅÅáµå= ÇÉ=
Åçãéê~îÉåí~ë= Åçå= êÉëéÉÅíç= ~= íêáãÉëíêÉë= ~åíÉêáçêÉëI= ãìó= áåÑÉêáçê= ~ä= ÇÉëÅÉåëç= ÇÉä= NPIQRB= ÇÉä=
íêáãÉëíêÉ=~åíÉêáçêI=éçê=äç=èìÉ=ä~=ëÉêáÉ=éçÇê∞~=Éëí~ê=ÅÉêÅ~=ÇÉ=íçÅ~ê=ÑçåÇçK=

aÉä= ãáëãç= ãçÇç= èìÉ= Éå= íêáãÉëíêÉë=
~åíÉêáçêÉëI= ä~= îáîáÉåÇ~= ìë~Ç~= Éë= ä~= èìÉ=
êÉéêÉëÉåí~=ÇÉ= Ñçêã~=ã•ë=~àìëí~Ç~= äç=èìÉ=
~ÅçåíÉÅÉ= Éå= Éä= ãÉêÅ~Çç= áåãçÄáäá~êáçI= ó~=
èìÉ= ä~= îáîáÉåÇ~= åìÉî~= êÉÅçÖÉ= Éå= ä~=
~Åíì~äáÇ~Ç= ìå~= é~êíÉ= ÇÉ= Ç~íçë= ÇÉ=
Åçãéê~îÉåí~= ÅçêêÉëéçåÇáÉåíÉë= ~= ä~= Ñ~ëÉ=
~äÅáëí~=ÇÉä=ÅáÅäç=áåãçÄáäá~êáçK==

pÉ= ÉëéÉê~= èìÉ= ~= äç= ä~êÖç= ëÉ= äçë= éêµñáãçë=
íêáãÉëíêÉë=äçë=êÉëìäí~Ççë=ÇÉ=îáîáÉåÇ~=åìÉî~=
ëÉ=~éêçñáãÉå=~= äçë=ÇÉ=îáîáÉåÇ~=ìë~Ç~K=bå=
Éä= éêáãÉê= íêáãÉëíêÉ=ÇÉ=OMMV=Éä= RTIQOB=ÇÉ=
ä~ë= Åçãéê~îÉåí~ë= ÇÉ= îáîáÉåÇ~= Ü~å= ëáÇç=
åìÉî~ë= ESPKOQPF= ó= Éä= QOIRUB= ìë~Ç~ë=
EQSKVMNFK=aÉä=RTIQOB=ÇÉ=îáîáÉåÇ~=åìÉî~I=Éä=
RMISMB=ÅçêêÉëéçåÇÉ=~=îáîáÉåÇ~=åìÉî~=äáÄêÉ=
ó=Éä=SIUOB=~=îáîáÉåÇ~=åìÉî~=éêçíÉÖáÇ~K=pÉ=
çÄëÉêî~= Åçãç= ~= ÅçåëÉÅìÉåÅá~= ÇÉ= ä~= Åêáëáë=
áåãçÄáäá~êá~= Éä= éÉëç= êÉä~íáîç= ÇÉ= ä~ë=
Åçãéê~îÉåí~ë=ÇÉ=îáîáÉåÇ~=éêçíÉÖáÇ~=ëÉ=Ü~=
áÇç=áåÅêÉãÉåí~åÇçK=

i~= `çãìåáí~í= s~äÉåÅá~å~= Ü~= ëáÇç= ìå~= ÇÉ=
ä~ë= ÅçãìåáÇ~ÇÉë= ~ìíµåçã~ë= Åçå= ã~óçê=
êÉÇìÅÅáµå= áåíÉê~åì~ä= Éå= Éä= å∫ãÉêç= ÇÉ=
íê~åë~ÅÅáçåÉë= ÇÉ= îáîáÉåÇ~= EJPRIQUBFK= ^=
éÉë~ê= ÇÉ= ÉääçI= Ü~= ëáÇç= ÇÉëéì¨ë= ÇÉ=
^åÇ~äìÅ∞~=ä~=ÅçãìåáÇ~Ç=~ìíµåçã~=Åçå=ìå=
ã~óçê= îçäìãÉå= ÇÉ= Åçãéê~îÉåí~ë= ÇÉ=
îáîáÉåÇ~I= NQKPPVI= èìÉ= êÉéêÉëÉåí~å= ìå=
NPIMOB=ÇÉä=íçí~ä=å~Åáçå~äK==

=

Transacciones de vivienda. Nacional
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dê•ÑáÅç=NOK=cìÉåíÉW=`çäÉÖáç=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~=

Transacciones de vivienda. Comunitat Valenciana y 
Nacional
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Transacciones de vivienda. Comunitat Valenciana
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fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=NR 

Transacciones inmobiliarias. Viviendas.
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dê•ÑáÅç=NRKcìÉåíÉW=`çäÉÖáç=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~=

 

Cuota hipotecaria mensual media. Euros.
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dê•ÑáÅç=NSK=cìÉåíÉW=`çäÉÖáç=ÇÉ=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~ 

=

% Cuota hipotecaria respecto al coste salarial.

30%

35%

40%

45%

50%

55%

 3T  4T  1T  2T  3T  4T  1T  2T  3T  4T  1T  2T  3T  4T  1T  2T  3T  4T  1T

2004 2005 2006 2007 2008 2009

Comunitat Valenciana Nacional  
dê•ÑáÅç=NTKcìÉåíÉW=`çäÉÖáç=ÇÉ=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~=

=

Inversión extranjera en inmuebles. Miles de euros.
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Miles de euros  
dê•ÑáÅç=NUK=cìÉåíÉW=_~åÅç=ÇÉ=bëé~¥~=ó=Éä~Äçê~Åáµå=éêçéá~ 

=

i~= ã~óçê= êÉÇìÅÅáµå= ÇÉ= Åçãéê~îÉåí~ë= ëÉ=
Ü~=éêçÇìÅáÇçI=~ä=áÖì~ä=èìÉ=~=åáîÉä=å~Åáçå~äI=
Éå= ä~= îáîáÉåÇ~= ìë~Ç~I= Åçå= ìå~= êÉÇìÅÅáµå=
ÇÉä= QRIQSB= ÑêÉåíÉ= ~= ä~= ÇáëãáåìÅáµå= ÇÉä=
OPIVQB=ÇÉ=ä~=îáîáÉåÇ~=åìÉî~K=

^å~äáò~åÇç= ä~ë= íê~åë~ÅÅáçåÉë= ÇÉ= îáîáÉåÇ~ë=
éçê= éêçîáåÅá~ëI= Éä= å∫ãÉêç= ÇÉ=
Åçãéê~îÉåí~ë= áåëÅêáí~ë=Éä=éêáãÉê= íêáãÉëíêÉ=
ÇÉ= OMMV= ÑìÉ= ÇÉ= RKVPT= Éå= ^äáÅ~åíÉI= OKRUO=
Éå= `~ëíÉääµå= ó= RKUOM= Éå= s~äÉåÅá~K= bëíçë=
Ç~íçë= êÉéêÉëÉåí~å= ìå~= ÇáëãáåìÅáµå=
áåíÉê~åì~ä= ÇÉä= QMITPBI= POIPQB= ó= PMISRB=
êÉëéÉÅíáî~ãÉåíÉK=

`çãç= ÅçåëÉÅìÉåÅá~= ÇÉ= ä~= êÉÇìÅÅáµå= ÇÉä=
éêÉÅáç=ÇÉ=ä~=îáîáÉåÇ~=ó=ÇÉä=ÇÉëÅÉåëç=ÇÉ=äçë=
íáéçë= ÇÉ= áåíÉê¨ëI= ä~= Åìçí~= ÜáéçíÉÅ~êá~=
ãÉåëì~ä= ãÉÇá~= ëÉ= Ü~= êÉÇìÅáÇç=
ëáÖåáÑáÅ~íáî~ãÉåíÉI= ~äÅ~åò~åÇç= äçë= TQMIVM=
Éìêçë= Éå= Éä= éêáãÉê= íêáãÉëíêÉ= ÇÉ= OMMVI=
ÑêÉåíÉ= ~= äçë= UOVIST= Éìêçë= ÇÉä= Åì~êíç=
íêáãÉëíêÉ= ÇÉ= OMMUK= bä= éçêÅÉåí~àÉ= ÇÉ= ä~=
Åìçí~=ÜáéçíÉÅ~êá~=ãÉåëì~ä=ãÉÇá~=êÉëéÉÅíç=
~ä= ÅçëíÉ= ë~ä~êá~ä= Ü~= ãÉàçê~Çç=
åçí~ÄäÉãÉåíÉI= ëáíì•åÇçëÉ= Éå= Éä= QOIMPBI=
ëÉÖ∫å=Ç~íçë=ÇÉä=`çäÉÖáç=ÇÉ=oÉÖáëíê~ÇçêÉë=
ÇÉ= ä~= mêçéáÉÇ~ÇI= èìÉ= íçã~= Åçãç=
êÉÑÉêÉåÅá~= ä~= áåÑçêã~Åáµå= ÇÉ= ë~ä~êáçë= ÇÉä=
Åì~êíç= íêáãÉëíêÉ= ÇÉ= OMMU= ÇÉä= fåëíáíìíç=
k~Åáçå~ä=ÇÉ=bëí~Ç∞ëíáÅ~K==

bå= ä~= `çãìåáí~í= s~äÉåÅá~å~= ä~= Åìçí~=
ÜáéçíÉÅ~êá~= ãÉåëì~ä= ãÉÇá~I= Åçå= ìå~==
ÇáëãáåìÅáµå=áåíÉê~åì~ä=ÇÉä=NNINVB=ëÉ=ëáí∫~=
Éå=STSINO=ÉìêçëK=bä=éçêÅÉåí~àÉ=ÇÉ=ä~=Åìçí~=
ÜáéçíÉÅ~êá~= êÉëéÉÅíç= ~ä= ÅçëíÉ= ë~ä~êá~äI=
ÅçêêÉëéçåÇÉ= Éå= Éä= éêáãÉê= íêáãÉëíêÉ= ~ä=
QPIMTBI= QIU= éìåíçë= ãÉåçë= èìÉ= Éä=
íêáãÉëíêÉ=~åíÉêáçêK=

bå= Åì~åíç= ~= ä~= áåîÉêëáµå= Éñíê~åàÉê~= Éå=

áåãìÉÄäÉëI= äçë= ∫äíáãçë= Ç~íçë= éìÄäáÅ~Ççë=
éçê= Éä= _~åÅç= ÇÉ= bëé~¥~I= ÅçêêÉëéçåÇÉå= ~ä=
Åì~êíç= íêáãÉëíêÉ= ÇÉä= ~¥ç= OMMUI= ëáí∫~å= Éå=
NKNSM= ãáääçåÉë= ÇÉ= Éìêçë= ä~= áåîÉêëáµå=
êÉÖáëíê~Ç~= Éå= bëé~¥~I= ìå= OMIROB= ãÉåçë=
èìÉ=Éä=ãáëãç=éÉêáçÇç=ÇÉä=~¥ç=~åíÉêáçêK=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=NS 

dê•ÑáÅçW=mçêÅÉåí~àÉ=ÇÉ=é~êíáÅáé~Åáµå=ÇÉ=~ÇèìáêáÉåíÉë=
Éñíê~åàÉêçë Éå Éä íçí~ä ÇÉ íê~åë~ÅÅáçåÉëK `çãìåáí~í

s~äÉåÅá~å~K
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=
dê•ÑáÅç=NVK=cìÉåíÉW=`çäÉÖáç=ÇÉ=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~=
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dê•ÑáÅçW=k⁄=Eéçê=éêçîáåÅá~ëF=ó=ÉîçäìÅáµå=éçêÅÉåíì~ä=
áåíÉêíêáãÉëíê~ä=ÇÉ=ä~ë=íê~åë~ÅÅáçåÉë=ÇÉ=~ÇèìáêáÉåíÉë=

Éñíê~åàÉêçëK

^äáÅ~åíÉ PNNM PNVM OSSU ORTM NVUO NURU NQUS NOMT VMV

s~äÉåÅá~ TPV NMUU UQV SQO PTN OQQ NUT NOT NNS

`~ëíÉääµå PNO PQR OTN OOR NVQ NNM VS RR QN

NqOMMT OqOMMT PqOMMT QqOMMT NqOMMU OqOMMU PqOMMU QqOMMU NqOMMV
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JNUIMSB

JVIOTB

JORIUVB
JNPINRB

JONIQUB

JOMIMPB

dê•ÑáÅç=OMK=cìÉåíÉW=`çäK=oÉÖáëíê~ÇçêÉë=ó=Éä~Äçê~Åáµå=éêçéá~=

=

=

pÉ= ~å~äáò~= ~= Åçåíáåì~Åáµå= ä~=
é~êíáÅáé~Åáµå=ÇÉ= ä~= éçÄä~Åáµå= Éñíê~åàÉê~=
Éå= ä~= ÉîçäìÅáµå= ÇÉä= å∫ãÉêç= ÇÉ=
Åçãéê~îÉåí~ëI= èìÉ= íáÉåÉ= ÉëéÉÅá~ä=
áãéçêí~åÅá~=Éå=ä~=`çãìåáí~í=s~äÉåÅá~å~I=
í~åíç=éçê=ä~=áåãáÖê~Åáµå=éçê=ãçíáîçë=ÇÉ=
íìêáëãç= êÉëáÇÉåÅá~äI= Åçãç= éçê= ãçíáîçë=
ä~Äçê~äÉë=ó=ëçÅáçÉÅçåµãáÅçë=

bå= Éä= Öê•ÑáÅç= NV= ëÉ= çÄëÉêî~= ä~=
é~êíáÅáé~Åáµå=ÇÉ= ä~= éçÄä~Åáµå= Éñíê~åàÉê~=
ëçÄêÉ= Éä= íçí~ä= ÇÉ= íê~åë~ÅÅáçåÉë= Éå= ä~=
`çãìåáí~í= s~äÉåÅá~å~= ÇÉëÇÉ= OMMSI=
ÇÉëí~Å•åÇçëÉ= ä~= áãéçêí~åÅá~= ÇÉ= ä~=
éêçîáåÅá~=ÇÉ=^äáÅ~åíÉK==

bä= TITQB=ÇÉ= ä~ë= íê~åë~ÅÅáçåÉë= êÉ~äáò~Ç~ë=
Éå=ä~=`çãìåáí~í=s~äÉåÅá~å~=Éå=Éä=éêáãÉê=
íêáãÉëíêÉ= ÇÉä= ~¥çI= ëÉ= êÉ~äáò~êçå= éçê=
éçÄä~Åáµå= Éñíê~åàÉê~K= `çãç= ëÉ= çÄëÉêî~=
Éå= Éä= Öê•ÑáÅçI= Åçåíáå∫~= ä~= íÉåÇÉåÅá~= ÇÉ=
êÉÇìÅÅáµå=èìÉ=ëÉ=Ü~=ã~åáÑÉëí~Çç=Éå= äçë=
∫äíáãçë=~¥çëK=

mçê=éêçîáåÅá~ëI=ÇÉëí~Å~=^äáÅ~åíÉ=Åçãç=éêáåÅáé~ä=ÇÉëíáåçI=Åçå=ìå=NRIUMB=ÇÉ=é~êíáÅáé~Åáµå=Éñíê~åàÉê~I=
~=éÉë~ê=ÇÉ=Çáëãáåìáê=ëì=éçêÅÉåí~àÉ=Åçå=êÉëéÉÅíç=~ä=íêáãÉëíêÉ=~åíÉêáçêK=bå=ä~ë=éêçîáåÅá~ë=ÇÉ=`~ëíÉääµå=ó=
s~äÉåÅá~=ä~=é~êíáÅáé~Åáµå=Éñíê~åàÉê~=ÅçêêÉëéçåÇáµ=~ä=NITNB=ó=OIMTB=êÉëéÉÅíáî~ãÉåíÉK=

i~=íÉåÇÉåÅá~=ÖÉåÉê~ä=ÇÉ=êÉÇìÅÅáµå=Éå=Éä=å∫ãÉêç=ÇÉ=íê~åë~ÅÅáçåÉë=Éå=ä~=`çãìåáí~í=s~äÉåÅá~å~=ÇÉëÇÉ=
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Trabajadores extranjeros afiliados a la Seguridad Social 
en alta laboral.
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Alicante Castellón Valencia  
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Tasa de actividad y empleo. Comunitat Valenciana.
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Tasa de paro. Comunitat Valenciana
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bå= Éä= ãÉë= ÇÉ= ã~êòç= ÇÉ= OMMV= ëÉ=
êÉÖáëíê~êçå= NVVKRPM= Éñíê~åàÉêçë=

~Ñáäá~Ççë= ~= ä~= pÉÖìêáÇ~Ç= pçÅá~ä= Éå= ~äí~=
ä~Äçê~ä= Éå= ä~= `çãìåáí~í= s~äÉåÅá~å~I= ìå=
NSITSB=ãÉåçë=èìÉ=Éå=ã~êòç=ÇÉ=OMMUK=

aÉ= åìÉîç= Å~ÄÉ= ÇÉëí~Å~ê= Éä= áãéçêí~åíÉ=
ÇÉíÉêáçêç= ëìÑêáÇç=éçê= äçë= áåÇáÅ~ÇçêÉë=ÇÉ=
ÉãéäÉçK= pÉÖ∫å= äçë=Ç~íçë=ÇÉ= ä~=båÅìÉëí~=
ÇÉ= mçÄä~Åáµå= ^Åíáî~= Ebm^F= ÇÉä= éêáãÉê=
íêáãÉëíêÉ=ÇÉ=OMMV=Éä=å∫ãÉêç=ÇÉ=é~ê~Ççë=
Éå= ä~= `çãìåáí~í= s~äÉåÅá~å~= ëÉ= ëáí∫~= Éå=
QVNKOMM= ENMVKRMM= ã•ë= èìÉ= Éä= íêáãÉëíêÉ=
~åíÉêáçêFI= ÇçÄä~åÇç= ä~= ÅáÑê~= ÇÉä= éêáãÉê=
íêáãÉëíêÉ= ÇÉ= OMMUK= ^ë∞I= ä~= í~ë~= ÇÉ= é~êç=
~äÅ~åòµ= Éä= NVIOB= ÑêÉåíÉ= ~ä= VISNB= ÇÉä=
ãáëãç=éÉêáçÇç=ÇÉä=~¥ç=~åíÉêáçêK=

i~= éçÄä~Åáµå= ~Åíáî~= Éå= ä~= `çãìåáí~í=
s~äÉåÅá~å~= ëÉ= ëáíìµ= Éå= OKRRUKQMM=
éÉêëçå~ëI= ëáíì~åÇç= ä~= í~ë~= ÇÉ= ~ÅíáîáÇ~Ç=
Éå= Éä= SNINRBI= äç= èìÉ= ëìéçåÉ= QQ=
ÅÉåí¨ëáã~ë= ãÉåçë= èìÉ= Éå= Éä= Åì~êíç=
íêáãÉëíêÉ=ÇÉä=~¥ç=OMMUK=

bä= å∫ãÉêç= ÇÉ= çÅìé~Ççë= Éå= Éä= éêáãÉê=
íêáãÉëíêÉ= ÇÉ= OMMV= Éå= ä~= `çãìåáí~í=
s~äÉåÅá~å~= ëÉ= ëáí∫~= Éå= OKMSTKOMM=
ENOMKVMM= ãÉåçë= èìÉ= Éå= Éä= íêáãÉëíêÉ=
~åíÉêáçêFK=i~=Åçãé~ê~Åáµå=áåíÉêíêáãÉëíê~ä=
éçê=ëÉÅíçêÉë=ãìÉëíê~=Ä~à~ë=Éå=Éä=å∫ãÉêç=
ÇÉ= çÅìé~Ççë= Éå= ä~= ÅçåëíêìÅÅáµåI= ä~=
áåÇìëíêá~= ó= ëÉêîáÅáçëI= Åçå= ÇáëãáåìÅáçåÉë=
ÇÉ= PMKTMMI= OVKOMM= ó= SSKQMM= çÅìé~Ççë=
êÉëéÉÅíáî~ãÉåíÉK=mçê=Éä=Åçåíê~êáçI=ëÉ=Ü~å=
éêçÇìÅáÇç= ~ìãÉåíçë= Éå= Éä= å∫ãÉêç= ÇÉ=
çÅìé~Ççë= Éå= ä~= ê~ã~= ~Öê∞Åçä~I= RKQMM=
éÉêëçå~ëK=

bå=bëé~¥~I=Éä=ÇÉíÉêáçêç=ÇÉ=ä~=ëáíì~Åáµå=ä~Äçê~ä=í~ãÄá¨å=Éë=áãéçêí~åíÉK=bä=å∫ãÉêç=ÇÉ=é~ê~Ççë=Ü~=
~ìãÉåí~Çç= Éä= éêáãÉê= íêáãÉëíêÉ= ÇÉ= OMMV= Éå= UMOKUMM= éÉêëçå~ëK= aÉ= ÉääçëI= ONKQMM= éÉêíÉåÉÅÉå= ~ä=
ëÉÅíçê=~Öê∞Åçä~I=URKNMM=~= äçë=ëÉÅíçêÉë= áåÇìëíêá~äÉëI=NRUKUMM=~= ä~=ÅçåëíêìÅÅáµå=ó=OVUKVMM=~ä=ëÉÅíçê=
ëÉêîáÅáçëK=bä=å∫ãÉêç=ÇÉ=é~ê~Ççë=èìÉ=ÄìëÅ~å=éêáãÉê=ÉãéäÉç=ç=Ü~å=ÇÉà~Çç=ëì=∫äíáãç=ÉãéäÉç=Ü~ÅÉ=
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bëíç=ëÉ=êÉÑäÉà~=Éå=äçë=éêçóÉÅíçë=îáë~Ççë=
ÇÉ= îáîáÉåÇ~I= çíçêÖ~Ççë=éçê= Éä= `çäÉÖáç=
ÇÉ= ^é~êÉà~ÇçêÉë= Éå= ä~= `çãìåáí~í=
s~äÉåÅá~å~= Éå= Éä= ãÉë= ÇÉ= ã~êòçI= èìÉ=
~äÅ~åò~êçå=äçë=NKSORI=ÑêÉåíÉ=~=äçë=QKPUT=
ÇÉä= ~¥ç= ~åíÉêáçêK= bä= å∫ãÉêç= íçí~ä= ÇÉ=
éêçóÉÅíçë= îáë~Ççë= ~Åìãìä~Ççë= Éå= Éä=
éêáãÉê=íêáãÉëíêÉ=ÇÉä=~¥ç=ëÉ=êÉÇìÅÉ=ìå=
SSIUUB= êÉëéÉÅíç=~ä=ãáëãç=éÉêáçÇç=ÇÉ=
OMMUI= Åçå= ìå= íçí~ä= ÇÉ= PKVRN= îáë~ÇçëK=
bëí~= í~ë~= ÇÉ= êÉÇìÅÅáµå= Éë= ã~óçê= ~= ä~=
êÉÖáëíê~Ç~=Éå=bëé~¥~=EJRUITSBF=ÇçåÇÉ=
Éä= å∫ãÉêç= íçí~ä= ÇÉ= îáë~Ççë= Éå= Éä=
éêáãÉê= íêáãÉëíêÉ= ÇÉ= OMMV= ëìã~êçå=
PVKQOPK=

pá= ëÉ= ~å~äáò~å= äçë= Ç~íçë= ~= åáîÉä=
éêçîáåÅá~äI= Éå= Éä= ãÉë= ÇÉ= ã~êòç= ëÉ=
îáë~êçå=ìå=íçí~ä=ÇÉ=SQT=îáîáÉåÇ~ë=Éå=ä~=
éêçîáåÅá~= ÇÉ= ^äáÅ~åíÉI= RST= Éå= ä~=
éêçîáåÅá~= ÇÉ= `~ëíÉääµå= ó= QNN= Éå= ä~=
éêçîáåÅá~=ÇÉ=s~äÉåÅá~K==

pá= ëÉ=ÅçåëáÇÉê~=ÉîçäìÅáµå=íêáãÉëíê~ä=ÇÉ=
äçë=éêçóÉÅíçë=îáë~Ççë=Eå⁄=ÇÉ=îáîáÉåÇ~ëF=
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Proyectos visados de vivienda
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Proyectos visados de vivienda. 
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Licencias de obra mayor
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Ocupados en el sector de la construcción. Miles de 
personas.
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Ocupados en el sector de la construcción. Provincias. 
Miles de personas.
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Ventas de cemento. Toneladas.
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Ventas de cemento. % variación interanual.
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èìÉ=çéáå~=èìÉ=Ü~=ÅêÉÅáÇç=ä~=ÇÉã~åÇ~=ãÉåçë=éçêÅÉåí~àÉ=èìÉ=çéáå~=èìÉ=
Ü~=ÇáëãáåìáÇçK=cìÉåíÉW=lss=

Índice de evolución de la oferta
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Vivienda nueva Vivienda usada

=dê•ÑáÅç=PRK=cìÉåíÉW=lss=

Índice de evolución del precio
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Vivienda nueva Vivienda usada * Previsión

=dê•ÑáÅç=PSK=cìÉåíÉW=lss



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=OO 

bä= ∞åÇáÅÉ= ÇÉ= ÉîçäìÅáµå= ÇÉä= å∫ãÉêç= ÇÉ=
çéÉê~ÅáçåÉë= ÇÉ= Åçãéê~îÉåí~= ~ìãÉåí~=
éçê= íÉêÅÉê= íêáãÉëíêÉ= ÅçåëÉÅìíáîç= ó= ëÉ=
ëáí∫~= OP= éìåíçë= éçê= ÉåÅáã~= ÇÉä= åáîÉä=
~äÅ~åò~Çç=Éå=Éä=ãáëãç=íêáãÉëíêÉ=ÇÉä=~¥ç=
~åíÉêáçêK=i~ë=éêÉîáëáçåÉë=ëçå=çéíáãáëí~ëK=

i~=Éëíáã~Åáµå=ÇÉä=éä~òç=ãÉÇáç=ÇÉ=îÉåí~=
ÇÉ= ä~= îáîáÉåÇ~= ~ìãÉåí~= Éå= ãÉÇáç= ãÉë=
Éå= ä~= îáîáÉåÇ~= åìÉî~= ó= ÇáëãáåìóÉ= Éå=
ãÉÇáç= ãÉë= Éå= ä~= ìë~Ç~I= ëáíì•åÇçëÉ= Éå=
~ãÄçë=Å~ëçë=Éå=NOIQ=ãÉëÉëK=oÉëéÉÅíç=~ä=
ãáëãç= íêáãÉëíêÉ= ÇÉä= ~¥ç= ~åíÉêáçêI= Éä=
éä~òç= ÇÉ= îÉåí~= Ü~= ~ìãÉåí~Çç= Éå= OIR=
ãÉëÉëK=

bå=ä~ë=îáîáÉåÇ~ë=îÉåÇáÇ~ë=Éå=Éä=íêáãÉëíêÉI=
ÇáëãáåìóÉ= äÉîÉãÉåíÉ= ä~= éêçéçêÅáµå= ÇÉ=
îáîáÉåÇ~ë=ÇÉëíáå~Ç~ë=~=ìëç=éêáåÅáé~äK=

bå=Éä=ãÉêÅ~Çç=ÇÉä=~äèìáäÉêI=ÇáëãáåìóÉ=Éä=
∞åÇáÅÉ=ÇÉ=ÉîçäìÅáµå=ÇÉ= ä~=ÇÉã~åÇ~I=Åçå=
äç= èìÉ= ~ìãÉåí~= Éä= ÇáÑÉêÉåÅá~ä= Åçå= Éä=
∞åÇáÅÉ= ÇÉ= ÉîçäìÅáµå= ÇÉ= ä~= çÑÉêí~I= èìÉ=
î~ê∞~=éçÅçK==

`çåíáå∫~=ä~=ëìÄáÇ~=ÇÉä=∞åÇáÅÉ=ÇÉä=åáîÉä=ÇÉ=
çÑÉêí~I= ëáíì•åÇçëÉ= éçê= ëÉÖìåÇç=
íêáãÉëíêÉ= Éå= åáîÉäÉë= éçëáíáîçë= ó=
ÅçåÑáêã~åÇç= ä~= íÉåÇÉåÅá~= Ü~Åá~= ìå~=
ëçÄêÉçÑÉêí~=ÇÉ=éáëçë=Éå=~äèìáäÉêK=

Índice de evolución del número de operaciones de compraventa

-100

-75

-50

-25

0

25

50

75

100

2T
06

3T
06

4T
06

1T
07

2T
07

3T
07

 

4T
07

1T
08

2T
08

3T
08

4T
08

1T
09

2T
09

S
al

d
o

 d
e 

o
p

in
io

n
es

Evolución operaciones Previsión

dê•ÑáÅç=PTK=cìÉåíÉW=lss=

Plazo medio de venta en meses
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Vivienda nueva Vivienda usada

dê•ÑáÅç=PUKcìÉåíÉW=lss=

Uso de la vivienda (%)
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dê•ÑáÅç=PVK=cìÉåíÉW=lss

Índices de evolución de la demanda y oferta de viviendas en 
alquiler.
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dê•ÑáÅç=QMK=cìÉåíÉW=lss



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=OP 

Índice del nivel de oferta de vivienda en alquiler
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dê•ÑáÅç=QNK=cìÉåíÉW=lss=

 

Índices de evolución del precio del alquiler y del número de 
operaciones en alquiler.
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Evolución precio del alquiler Evolución nº de operaciones

dê•ÑáÅç=QOK=cìÉåíÉW=lss

=

sìÉäîÉ=~=Ä~à~ê=Éä=∞åÇáÅÉ=ÇÉ=ÉîçäìÅáµå=ÇÉä=éêÉÅáç=ÇÉä=~äèìáäÉê=éçê=Åì~êíç=íêáãÉëíêÉ=ÅçåëÉÅìíáîçI=ó=ëÉ=
ëáí∫~= ó~= éçê= ÇÉÄ~àç= ÇÉ= äçë= RM= éìåíçë= åÉÖ~íáîçëK= bä= ∞åÇáÅÉ= ÇÉ= ÉîçäìÅáµå= ÇÉä= å∫ãÉêç= ÇÉ=
çéÉê~ÅáçåÉë=ëÉ=ã~åíáÉåÉ=Éå=åáîÉäÉë=äÉîÉãÉåíÉ=éçëáíáîçëK=

=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=OQ 

QKSK=`çåÅäìëáçåÉë=
 

 

i~= ~ÅíáîáÇ~Ç= ÉÅçåµãáÅ~= ëáÖìáµ= ÇÉÄáäáí•åÇçëÉ= Éå= ä~= `çãìåáí~í= s~äÉåÅá~å~= Éä= éêáãÉê=
íêáãÉëíêÉ=ÇÉä=~¥çI=Éå=é~ê~äÉäç=~=ä~=Åçåíê~ÅÅáµå=ÇÉ=ä~=~ÅíáîáÇ~Ç=ÉÅçåµãáÅ~=Éëé~¥çä~K==

i~= ÇÉã~åÇ~= ÇÉ= îáîáÉåÇ~= ëáÖìÉ= éêÉëÉåí~åÇç= áãéçêí~åíÉë= ÇáëãáåìÅáçåÉë= Åçãç= ëÉ=
ÇÉëéêÉåÇÉ=ÇÉ= äçë= Ç~íçë= êÉä~íáîçë= ~= ä~ë= íê~åë~ÅÅáçåÉë= ÇÉ= îáîáÉåÇ~=éìÄäáÅ~Ç~ë= éçê= Éä= `çäÉÖáç= ÇÉ=
oÉÖáëíê~ÇçêÉëK==

i~=Åçåíê~ÅÅáµå=Éå= ä~=ÇÉã~åÇ~I=ÅçåíêáÄìóÉ=~= ä~=~Åìãìä~Åáµå=ÇÉ=ìå= áãéçêí~åíÉ=ëíçÅâ=ÇÉ=
îáîáÉåÇ~K=bëí~=ëçÄêÉçÑÉêí~=ÅçãéäáÅ~=Éä=~àìëíÉ=ÉåíêÉ=ä~=çÑÉêí~=ó=ä~=ÇÉã~åÇ~I=éçê=äç=èìÉ=ëÉ=Éëíáã~=
èìÉ=ä~=~ÅíáîáÇ~Ç=Éå=Éä=ëÉÅíçê=ÇÉ=ä~=ÅçåëíêìÅÅáµå=êÉëáÇÉåÅá~ä=ëÉ=ã~åíÉåÖ~=Éå=åáîÉäÉë=Ä~àçëI=Åçãç=ëÉ=
ÅçãéêìÉÄ~=Éå=äçë=áåÇáÅ~ÇçêÉë=~å~äáò~ÇçëW=ÇáëãáåìóÉå=äçë=îáë~ÇçëI=ä~ë=äáÅÉåÅá~ë=ÇÉ=çÄê~I=ä~ë=îÉåí~ë=
ÇÉ=ÅÉãÉåíç=ó=äçë=çÅìé~Ççë=Éå=Éä=ëÉÅíçê=ÇÉ=ä~=ÅçåëíêìÅÅáµåK=

i~= Ä~à~Ç~=ÇÉ= äçë= íáéçë= ÇÉ= áåíÉê¨ë= Éå= äçë= ∫äíáãçë=ãÉëÉë= ó= Éä= éêÉÅáç= ÇÉ= ä~= îáîáÉåÇ~= Ü~ÅÉ=
éêÉîáëáÄäÉ=ìå~=ÉîçäìÅáµå=éçëáíáî~=ÇÉ=ä~=~ÅÅÉëáÄáäáÇ~Ç=~=ä~=Åçãéê~=ÇÉ=îáîáÉåÇ~=Çìê~åíÉ=äçë=éêµñáãçë=
íêáãÉëíêÉëI= äç= èìÉ= Ñ~îçêÉÅÉ= ~= ä~= Éñé~åëáµå= ÇÉ= ä~= ÇÉã~åÇ~K= ^= éÉë~ê= ÇÉ= ÉääçI= ÉëíÉ= Å~ãÄáç= Éë=
ÅçãéäÉàç=ÇÉÄáÇç=~=ä~=Ç¨Äáä=ëáíì~Åáµå=ÇÉä=ãÉêÅ~Çç=ä~Äçê~ä=ó=ä~ë=ÅçåÇáÅáçåÉë=Å~Ç~=îÉò=ã•ë=Çìê~ë=ÇÉ=
~ÅÅÉëç=~ä=Åê¨ÇáíçK=

bå=Éä=ãÉêÅ~Çç=ÇÉ=~äèìáäÉêI=äçë=∞åÇáÅÉë=ÇÉ=çÑÉêí~=ó=ÇÉã~åÇ~=ëÉ¥~ä~å=ìå~=íÉåÇÉåÅá~=Ü~Åá~=
ìå~=éçëáÄäÉ=ëçÄêÉçÑÉêí~=ÇÉ=îáîáÉåÇ~ë=Éå=~äèìáäÉêK=sìÉäîÉ=~=Ä~à~ê=Éä=∞åÇáÅÉ=ÇÉ=ÉîçäìÅáµå=ÇÉä=éêÉÅáç=
ÇÉä=~äèìáäÉê=éçê=Åì~êíç=íêáãÉëíêÉ=ÅçåëÉÅìíáîç=

=

=



 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

^kbul=fK=

=

pbofbp=bpq^aðpqf`^p=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=OS=J=

 

 

 
 
 
 
 

q~Ää~=NK=oÉåí~ÄáäáÇ~Ç=ÇáîÉêëçë=íáéçë=áåîÉêëáµå=

^¥ç= jÉë=

=
oÉåí~ÄáäáÇ~Ç=
~åì~ä=ÇÉ=
cf^jjK=

=
oÉåí~ÄáäáÇ~Ç=
~åì~ä=ÇÉ=
cfjK=

fÄÉñJPR=
oÉåí~ÄáäáÇ~Ç=
sáîáÉåÇ~=

båÉêç= NINU= SIPQ= OMIPV= ==

cÉÄêÉêç= NIO= SIST= ORIMO= ==

j~êòç= NIOO= TIMS= OUIMP= NRISQ=

^Äêáä= NIOS= TIQQ= POINO= ==

j~óç= NIPN= QIT= OMIP= ==

gìåáç= NIPS= PITV= NUIMQ= NQIPRO=

gìäáç= NIQP= PISO= NSIUP= ==

^Öçëíç= NIR= QIQT= ONIPQ= ==

pÉéíáÉãÄêÉ= NIRV= Q= NVISN= NPIPRR=

lÅíìÄêÉ= NIT= SINQ= PNIMS= ==

kçîáÉãÄêÉ= NIUP= RIQV= PNINU= ==

OMMS=

aáÅáÉãÄêÉ= NIVS= RIQQ= PNITV= NOIRUT=

båÉêç= NIUQ= RIP= PNIMS= ==

cÉÄêÉêç= == QIO= ONIPS= ==

j~êòç= == QIRT= OPIRN= NMISPP=

^Äêáä= == RIO= OMIUT= ==

j~óç= == TISN= PRINT= ==

gìåáç= == TIPU= OUIVS= VINNP=

gìäáç= == SIOV= ORIOR= ==

^Öçëíç= == RIPN= NVIOP= ==

pÉéíáÉãÄêÉ= == QITT= NOISV= UISUU=

lÅíìÄêÉ= == QITN= NRIRQ= ==

kçîáÉãÄêÉ= == PIU= NPIU= ==

OMMT=

aáÅáÉãÄêÉ= == OITU= TIPO= UIMVU=

båÉêç= MIPP= MINP= JVIN= ==

cÉÄêÉêç= MIRN= MIQQ= JTIRT= ==

j~êòç= MISO= JMITV= JVIPU= TINNT=

^Äêáä= MIUT= JMIR= JQIMN= ==

j~óç= NINO= JNIQT= JNNIOU= ==

gìåáç= NIPR= JPIMU= JNVINN= RIOVQ=

gìäáç= NISP= JOISS= JNVITP= ==

^Öçëíç= 1,9 -2,16 -19,15   

pÉéíáÉãÄêÉ= NIUQ= JPIVO= JOQISO= PISTT=

lÅíìÄêÉ= NIVS= JSIRO= JQOISP= ==

kçîáÉãÄêÉ= OINU= JSIMM= JQPIQS= ==

OMMU=

aáÅáÉãÄêÉ= == == JPVIQP= MIMVT=

båÉêç= == == JPSINO= ==

cÉÄêÉêç= == = JQOINQ= ==OMMV=

j~êòç= == == JQNIN= JPIRMQ=
cìÉåíÉW=_~åÅç=ÇÉ=bëé~¥~=

=



 

fkclojb=ab=`lvrkqro^=abi=pb`qlo=fkjl_fif^oflK=N⁄=qofjbpqob=OMMV=
J=OT=J=

 

 

 
 
 
 
 

q~Ää~=OK=bìêáÄçê=ó=íáéçë=ÇÉ=áåíÉê¨ë=éêÉëí~ãçë=ÜáéçíK=

^¥ç= jÉë= bìêáÄçê= qáéçë=áåíÉê¨ë=

båÉêç= OIUP= PIRV=

cÉÄêÉêç= OIVN= PIT=

j~êòç= PINN= PITS=

^Äêáä= PIOO= PIUR=

j~óç= PIPN= QIMR=

gìåáç= PIQ= QINP=

gìäáç= PIRQ= QIOP=

^Öçëíç= PISO= QIPS=

pÉéíáÉãÄêÉ= PITO= QIQR=

lÅíìÄêÉ= PIU= QIRS=

kçîáÉãÄêÉ= PIUS= QISR=

OMMS=

aáÅáÉãÄêÉ= PIVO= QITR=

båÉêç= QIMS= QIUN=

cÉÄêÉêç= QIMV= QIUV=

j~êòç= QINN= QIVU=

^Äêáä= QIOR= RIMN=

j~óç= QIPT= RIMV=

gìåáç= QIRN= RINV=

gìäáç= QIRS= RIPP=

^Öçëíç= QISS= RIQO=

pÉéíáÉãÄêÉ= QITP= RIR=

lÅíìÄêÉ= QISR= RIRR=

kçîáÉãÄêÉ= QISN= RIRV=

OMMT=

aáÅáÉãÄêÉ= QITV= RIRS=

båÉêç= QIRM= RISN=

cÉÄêÉêç= QIPR= RIRU=

j~êòç= QIRV= RIQM=

^Äêáä= QIUO= RIQO=

j~óç= QIVV= RIRV=

gìåáç= RIPS= RITV=

gìäáç= RIPV= SIMQ=

^Öçëíç= RIPO= SIOO=

pÉéíáÉãÄêÉ= RIPU= SIOT=

lÅíìÄêÉ= RIOR= SIOR=

kçîáÉãÄêÉ= QIPR= SIOS=

OMMU=

aáÅáÉãÄêÉ= PIQR= RIUV=

båÉêç= OISO= QIVU=

cÉÄêÉêç= OINQ= QIPO=OMMV=

j~êòç= NIVN= PIUO=
cìÉåíÉW=_~åÅç=ÇÉ=bëé~¥~=
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J=OU=J=

 

 

 
 
 
 
 

q~Ää~=PK=mêÉÅáçë=ãO=îáîáÉåÇ~=äáÄêÉ=

== == k~Åáçå~ä= `çãK=s~äK= ^äáÅ~åíÉ== `~ëíÉääµå= s~äÉåÅá~=

Nq= URSIOM= STPISM= SVVIUM= SPQIVM= SRSIPM=

Oq= UTVIUM= SVNINM= TPNIOM= TMQIRM= SRTISM=

Pq= UVNISM= TNMIMM= TRVISM= SVQIVM= STQIVM=
OMMM=

Qq= UVPIPM= TOUIVM= TUMIRM= TMMIQM= SVRIVM=

Nq= VPMIPM= TQNIMM= TVOIRM= TMNIUM= TMTIMM=

Oq= VSOIQM= TUSIVM= URPIUM= TQUIOM= TQOIUM=

Pq= VUOISM= UNNIOM= UTMIOM= TSTIPM= TTSIOM=
OMMN=

Qq= VVOITM= UQRIMM= VPTIRM= UOMIRM= TTVIVM=

Nq= NKMRNITM= USNIOM= VQVIRM= UOPIPM= UMMIVM=

Oq= NKNNTIQM= UVTISM= VUUIPM= UVQIPM= UPMISM=

Pq= NKNQOITM= VRPIMM= NKMTMISM= VOTIMM= UTMINM=
OMMO=

Qq= NKNSQISM= VTRIVM= NKMVVIMM= VRVIUM= UURIMM=

Nq= NKOPMIPM= NKMNNIMM= NKNPSIQM= VUMIPM= VOPIPM=

Oq= NKPMVISM= NKMRQIOM= NKNUTIOM= NKMQQIRM= VRRIQM=

Pq= NKPQQIVM= NKMURIOM= NKOOSINM= NKMVMIVM= VTRIOM=
OMMP=

Qq= NKPUMIPM= NKNNOIOM= NKOSMIRM= NKNOOIPM= VVTIRM=

Nq= NKQRSIOM= NKNQMISM= NKOURIVM= NKNURINM= NKMOMIVM=

Oq= NKRPUIUM= NKNUVIOM= NKPSRINM= NKOPNIRM= NKMSMIRM=

Pq= NKRTMIUM= NKOROISM= NKQNUIVM= NKOTOIRM= NKNPMIVM=
OMMQ=

Qq= NKSNUIMM= NKOTVISM= NKQONIVM= NKPNOINM= NKNTVINM=

Nq= NKSURIQM= NKPQVIUM= NKQVRIOM= NKPSRIPM= NKOPSIMM=

Oq= NKTROIUM= NKQOUINM= NKRVMIVM= NKQTPIOM= NKOVOIVM=

Pq= NKTUNIRM= NKQRSITM= NKSOPIUM= NKRMTIPM= NKPMQIMM=
OMMR=

Qq= NKUOQIPM= NKQVMIOM= NKSNQINM= NKRRQIMM= NKPSMINM=

Nq= NKUUTISM= NKRPTIQM= NKSTNISM= NKSNVIOM= NKQNNIRM=

Oq= NKVQOIPM= NKRTNIOM= NKTMNIRM= NKSQSISM= NKQRUIRM=

Pq= NKVRSITM= NKRTPIVM= NKSVRISM= NKSQRIOM= NKQTOINM=
OMMS=

Qq= NKVVMIRM= NKRVUIOM= NKSVTINM= NKSTPIVM= NKRMQIOM=

Nq= OKMOQIOM= NKSOSIRM= NKTOOIRM= NKSUUIVM= NKRPRINM=

Oq= OKMRQIRM= NKSQVIRM= NKTPTIQM= NKTPVIQM= NKRSQIUM=

Pq= OKMSNIOM= NKSQNIQM= NKTPNIQM= NKTSNIOM= NKRQTIRM=
OMMT=

Qq= OKMURIRM= NKSSQIPM= NKTRPIVM= NKTQQIVM= NKRTVISM=
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båÉêç= NOQKNSS= NVKQOM= UKTSR= OKMOQ= UKSPN=

cÉÄêÉêç= NNQKSNR= NTKSTT= TKPUO= NKSNV= UKSTS=

j~êòç= NOMKUNT= NUKRNU= TKQSS= OKPRR= UKSVT=

^Äêáä= VRKPRT= NPKVMO= RKOQU= OKNQU= SKRMS=

j~óç= NOQKMMT= NUKPRR= TKPRO= NKRPN= VKQTO=

gìåáç= NNTKQVM= NUKQUO= TKNNP= OKOMP= VKNSS=

gìäáç= NMRKNVV= NTKMMM= SKUPR= OKOQS= TKVNV=

^Öçëíç= NMMKTOV= NPKOSU= SKMMR= NKSUU= RKRTR=

pÉéíáÉãÄêÉ= NNRKSVR= NTKQUV= TKMSS= OKOTP= UKNRM=

lÅíìÄêÉ= NNMKVUM= NRKVOV= SKOOV= NKTNU= TKVUO=

kçîáÉãÄêÉ= NNMKPVR= NTKMRQ= TKSVP= NKTRU= TKSMP=
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aáÅáÉãÄêÉ= URKMTO= NOKSPM= RKRTR= NKQTV= RKRTS=
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OMMT=
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cÉÄêÉêç= UNKUVT= NNKONQ= QKOOQ= NKSQN= RKPQV=
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^Äêáä= USKRQV= NNKNNN= QKMPV= NKTOR= RKPQT=

j~óç= TQKQOP= NMKNOM= PKSMV= NKQUN= RKMPM=
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Qq= NMMKRTT= NNSKMOR=

Nq= NMQKPTP= NOOKPQV=

Oq= NMQKSPP= NORKOSO=

Pq= NOOKNPO= NPPKNUN=
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Qq= NNSKOMP= NPPKNMU=

Nq= NNSKVTQ= NPTKTOV=

Oq= NOQKQSQ= NQPKRUR=

Pq= NOSKVTU= NQTKVMR=
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Qq= NPMKMMR= NQSKSUP=

Nq= NPOKTTV= NRNKQVO=

Oq= NPOKQQP= NRNKRMR=

Pq= NPRKROP= NRPKUVP=
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Qq= NPOKSSQ= NQUKONO=

Nq= NPNKVQN= NQSKVUS=
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OMMR=
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Oq= OPOKVMQ= PSKNPP= NSKOUU= QKMQN= NRKUMQ=

Pq= OOQKMRR= PQKPVS= NSKTPP= QKVUP= NOKSUM=
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Oq= OMRKVVU= OVKTMN= NPKVST= OKVOS= NOKUMU=

Pq= NUUKORS= OTKPOV= NPKPRT= PKQNU= NMKRRQ=
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Qq= NSNKVMS= OOKNVS= VKVMS= PKNMR= VKNUR=

Nq= NSQKSPO= OOKOOR= NMKMNT= PKUNS= UKPVO=

Oq= NROKSPM= OMKSMN= VKQNT= PKMMM= UKNUQ=
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Nq= NNQKRMR= NQKQOV= TKUNR= OKPTS= QKOPU=

Oq= VSKQOQ= NPKOTT= SKUTV= NKVQM= QKQRU=

Pq= VOKUVN= NPKNNQ= TKOPT= OKNSU= PKTMV=
OMMS=

Qq= URKTTQ= NMKRNN= RKVOO= NKOSP= PKPOS=

Nq= VTKQPT= NNKSRQ= RKVNU= NKOOU= QKRMV=

Oq= USKRRR= NOKMOR= SKOQV= VVQ= QKTUO=

Pq= UPKPMQ= NNKORV= RKUON= NKPQQ= QKMVQ=
OMMT=

Qq= TPKVSU= VKQON= QKPTR= NKQSR= PKRUN=

Nq= UNKTVT= NMKPNN= QKUNV= NKVMO= PKRVM=

Oq= TUKOPP= NMKOVQ= QKUPO= NKSPU= PKUOQ=

Pq= TNKUVS= VKSUM= QKQPT= NKNVN= QKMRO=
OMMU=
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Nq= NQMKSQS= OPKMUO= VKTMR= OKPRM= NNKMOT=

Oq= NPSKQUM= OOKURS= VKQMV= OKNMN= NNKPQS=

Pq= NPNKNSQ= ONKOUO= VKQVS= OKUNR= UKVTN=
OMMS=

Qq= NNUKONV= NUKNSV= TKTUO= OKNVQ= UKNVP=

Nq= NPQKVON= ONKNMO= VKSSU= OKPQR= VKMUV=

Oq= NNVKQQP= NTKSTS= TKTNU= NKVPO= UKMOS=

Pq= NMQKVRO= NSKMTM= TKRPS= OKMTQ= SKQSM=
OMMT=

Qq= UTKVPU= NOKTTR= RKRPN= NKSQM= RKSMQ=

Nq= UOKUPR= NNKVNQ= RKNVU= NKVNQ= QKUMO=

Oq= TQPVT= NMPMT= QRUR= NPSO= QPSM=

Pq= RUKVUU= UKQQQ= PKSNR= NKSMM= PKOOV=
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Qq= QUKTVR= SKVTM= OKTRV= VRU= PKORP=
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Nq= NTIRR= QPISQ= ROIVO= NVIQN= QNISN= RNISP=

Oq= NSITQ= QPIVO= ROITR= NUIT= QOIMT= RNITR=

Pq= NSIQQ= QQIOQ= ROIVR= NUIPO= QOISV= ROIOS=
NVVU=

Qq= NRINQ= QRIQP= RPIRQ= NTIVV= QOIUN= ROION=

Nq= NPINR= QRIVU= ROIVQ= NSITU= QPIPO= ROIMS=

Oq= NPITO= QRITT= RPIMR= NRIQ= QQINO= ROINS=

Pq= NQITS= QRIO= RPIMP= NRINV= QQISU= ROISU=
NVVV=

Qq= NPIOO= QSIUR= RPIVU= NRINV= QQIV= ROIVR=

Nq= NOIPN= QTIOO= RPIUQ= NQITV= QRIOR= RPIN=

Oq= NNIQP= QUIMS= RQIOS= NPITQ= QSIMQ= RPIPU=

Pq= NNIP= QUIPV= RQIRR= NPIRQ= QSIS= RPIV=
OMMM=

Qq= NNIPQ= QVIRQ= RRIUU= NPIQO= QSITQ= RPIVU=

Nq= UIVQ= QVITT= RQISS= NMIVQ= QSIUO= ROIRT=

Oq= VIT= QVIQ= RQITN= NMIPR= QTIOT= ROITP=

Pq= VIUN= QVIUS= RRIOV= NMIOV= QTITR= RPIOP=
OMMN=

Qq= VIP= RMIT= RRIV= NMISP= QTITQ= RPIQN=

Nq= VIVS= RMIMO= RRIRS= NNIRT= QTIRN= RPITO=

Oq= NNINN= QVITS= RRIVU= NNIO= QUIMS= RQINO=

Pq= NNIOO= QVIUS= RSINR= NNIRN= QUIPO= RQISN=
OMMO=

Qq= NMITV= RMIS= RSITO= NNISO= QUIOV= RQISP=

Nq= NNIRU= RMIQN= RTIMO= NNIVS= QUIPS= RQIVP=

Oq= NNIPU= RMIQU= RSIVS= NNIOU= QVIMS= RRIP=

Pq= NNIP= RMISQ= RTIMV= NNIPN= QVIQU= RRITV=
OMMP=

Qq= NMITP= RNIRP= RTITO= NNIPT= QVIRS= RRIVN=

Nq= NMIOP= RNIRP= RTIQ= NNIR= QVIQS= RRIUV=
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Oq= VIOQ= RPIMU= RUIQU= VIPP= RO= RTIPR=

Pq= TIUU= RPIT= RUIOV= UIQO= ROIRV= RTIQP=
OMMR=

Qq= UIMN= RQIOT= RV= UIT= ROIT= RTITO=

Nq= UIV= RQ= RVIOU= VIMT= ROITO= RTIVU=

Oq= TIUN= RQIUU= RVIRO= UIRP= RPIPO= RUIP=

Pq= UIOV= RQIRP= RVIQS= UINR= RPISU= RUIQQ=
OMMS=

Qq= UIQU= RRINO= SMIOP= UIP= RPITO= RUIRU=

Nq= UIRR= RQIS= RVIT= UIQT= RPISO= RUIRU=

Oq= UITO= RQIUS= SMIN= TIVR= RQINU= RUIUS=

Pq= UITP= RQIVR= SMION= UIMP= RQIPS= RVIN=
OMMT=

Qq= VIMP= RRIMP= SMIQV= UIS= RQIMP= RVINO=

Nq= VISN= RRIN= SMIVT= VISP= RPISP= RVIPR=

Oq= NNIRV= RQIN= SNINV= NMIQQ= RPIRO= RVITS=
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OMMU=
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j~óç= NMKPVU= UMKPMT=
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kçîáÉãÄêÉ= UKVTU= SRKOOR=
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aáÅáÉãÄêÉ= TKSPM= RUKMUU=

båÉêç= TKUPT= SOKMMO=

cÉÄêÉêç= VKNNO= SOKPPP=
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gìåáç= UKQTM= SNKTRM=
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^Öçëíç= PKURS= PSKQPS=

pÉéíáÉãÄêÉ= SKRRP= QTKMVV=

lÅíìÄêÉ= RKVUU= RMKTOP=

kçîáÉãÄêÉ= SKRTM= QTKQMQ=

OMMT=

aáÅáÉãÄêÉ= QKTQO= PRKRRP=

båÉêç= QKPQQ= POKNVU=

cÉÄêÉêç= PKNVV= POKUUV=

j~êòç= QKPUT= PMKRNP=

^Äêáä= PKVMT= PSKQRU=

j~óç= PKMVU= OSKPQS=

gìåáç= OKRVN= OQKUOR=

gìäáç= OKUUS= OSKPPS=

^Öçëíç= QVS= NOKTPP=

pÉéíáÉãÄêÉ= NKROS= NVKNNN=

lÅíìÄêÉ= NKVNV= OMKMNQ=

kçîáÉãÄêÉ= OKNVR= NUKPNN=

OMMU=
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båÉêç= SKSTV= PRKNPS=

cÉÄêÉêç= TKUPV= RQKPUV=

j~êòç= TKSVV= QRKPSN=

^Äêáä= TKOQP= PUKVPP=

j~óç= UKQMO= RNKVTO=

gìåáç= UKVNP= RRKMVN=

gìäáç= UKSRU= SPKTMO=

^Öçëíç= QKVQO= QNKRMS=

pÉéíáÉãÄêÉ= SKUOO= ROKNPO=

lÅíìÄêÉ= SKVUT= RQKPSO=

kçîáÉãÄêÉ= UKROU= RRKVQQ=

OMMR=

aáÅáÉãÄêÉ= TKPVO= RRKUNT=

båÉêç= RKTSP= QRKRTQ=

cÉÄêÉêç= UKPQN= RTKUOM=

j~êòç= UKNQN= RRKQRO=

^Äêáä= RKVQU= QOKQRM=

j~óç= TKTQR= RVKVSO=

gìåáç= TKUQM= RTKNUQ=

gìäáç= VKSUQ= TMKNTS=

^Öçëíç= QKSNV= RPKNSS=

pÉéíáÉãÄêÉ= SKPVP= TMKQVN=

lÅíìÄêÉ= VKNVP= TSKUPO=

kçîáÉãÄêÉ= NMKMSM= TRKTUT=
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== == k~Åáçå~ä= `çãK=s~äÉåK= ^äáÅ~åíÉ== `~ëíÉääµå= s~äÉåÅá~=

båÉêç= PKMNVKTOR= PPPKSRQ= NQVKSSN= ROKUOQ= NPNKNSV=

cÉÄêÉêç= PKQMTKORS= PTTKPPS= NTRKVNM= RVKVTO= NQNKQRQ=

j~êòç= PKTRSKPUM= PVPKPNM= NTQKNRN= SOKSRT= NRSKRMO=

^Äêáä= QKNNSKNSP= QOPKNSP= NUVKOQS= TMKVMQ= NSPKMNP=

j~óç= QKMUTKSPN= QOSKVOQ= NUUKVQT= TMKUMV= NSTKNSU=

gìåáç= QKNRTKSPR= PUUKUMM= NSVKTPM= STKUTT= NRNKNVP=

gìäáç= PKUQRKMMV= PRNKSMU= NQSKPMS= SOKPQV= NQOKVRP=

^Öçëíç= PKRMPKSTU= OUMKNPV= NNVKMQN= QRKUTV= NNRKONV=

pÉéíáÉãÄêÉ= PKVQNKTRS= PQSKPRR= NQQKONU= RRKVQN= NQSKNVS=

lÅíìÄêÉ= PKRVQKOOT= PQPKNRV= NQOKNQQ= RRKUUO= NQRKNPP=

kçîáÉãÄêÉ= PKVNMKTPN= PPVKPPS= NQNKVUR= RQKPNQ= NQPKMPT=

OMMR=

aáÅáÉãÄêÉ= PKNNQKOSQ= PMSKQOT= NOTKSVM= RMKROP= NOUKONQ=

båÉêç= PKPMNKTNU= PMTKQRS= NOQKPTR= RMKSQR= NPOKQPS=

cÉÄêÉêç= PKSUVKUPP= PPPKPST= NPTKURS= RVKONR= NPSKOVS=

j~êòç= QKROQKPTR= QNSKSUO= NTSKVMR= TMKQMO= NSVKPTR=

^Äêáä= PKSOMKQPR= PONKVTN= NPMKURO= RRKNPR= NPRKVUQ=

j~óç= QKQVSKOMU= QNRKOSV= NTNKURN= SUKTQU= NTQKSTM=

gìåáç= QKQVMKPQS= QOQKUNU= NSTKVRT= SRKVNO= NVMKVQV=

gìäáç= QKONRKRPR= PVRKQNP= NSOKSNP= SRKOTQ= NSTKROS=

^Öçëíç= PKSMNKRVS= OVQKMOP= NPRKTVM= QQKUPU= NNPKPVR=

pÉéíáÉãÄêÉ= PKVRUKQRT= PSPKMOT= NSNKPMT= ROKRVP= NQVKNOT=

lÅíìÄêÉ= QKMOQKTVP= PTNKSTS= NSMKTPQ= SMKRUS= NRMKPRS=

kçîáÉãÄêÉ= QKNRSKUMT= PTMKRUU= NRRKSRQ= SOKPQR= NROKRUV=

OMMS=

aáÅáÉãÄêÉ= PKOMTKPMR= PMRKOPV= NOVKUNP= RNKPTO= NOQKMRQ=

båÉêç= PKUMUKTUQ= PSTKSQU= NRQKSUM= RPKSNT= NRVKPRN=

cÉÄêÉêç= PKTUSKVNQ= PTOKNQM= NRMKNSR= RSKUMS= NSRKNSV=

j~êòç= QKQPQKPOQ= PTRKVQN= NRSKOQP= RRKQPM= NSQKOSU=

^Äêáä= PKSMRKMQU= POTKVQV= NQMKTMQ= QVKNMP= NPUKNQO=

j~óç= QKPTSKPMU= QNSKPNN= NTVKMOS= RNKMQR= NUSKOQM=

gìåáç= QKORMKOPT= PVRKOSS= NSQKRVR= RPKTVT= NTSKUTQ=

gìäáç= QKOUVKPMT= PVUKTPP= NTSKNVO= ROKPQV= NTMKNVO=

^Öçëíç= PKQUTKRRM= OUTKVMV= NOTKTSS= PSKMSU= NOQKMTR=

pÉéíáÉãÄêÉ= PKSPTKRQM= POQKTVQ= NPMKUOP= QTKQON= NQSKRRM=

lÅíìÄêÉ= QKNQTKNPV= PPMKPVP= NOUKUUP= QSKVPP= NRQKRTT=

kçîáÉãÄêÉ= PKSNSKUMT= PSPKQPQ= NQOKNTQ= RPKVVP= NSTKOST=

OMMT=

aáÅáÉãÄêÉ= OKTUQKUSV= ORTKTRO= NMMKMRQ= PSKQVT= NONKOMN=

båÉêç= PKQMRKNNT= PNVKQOO= NOTKNVM= QSKMVR= NQSKNPT=
cÉÄêÉêç= PKRNOKPOT= PMQKPVV= NORKUVN= QMKSOR= NPTKUUP=
j~êòç= PKMTQKVRV= OQSKSVS= NMNKNPM= PRKNOM= NNMKQQS=
^Äêáä= PKRPOKVMO= PNQKMNN= NNUKOOO= QPKSVS= NROKMVP=
j~óç= PKNUPKRSU= ORRKTPN= VNKSUV= PSKQOQ= NOTKSNU=
gìåáç= 2.858.252 234.109 88.274 33.422 112.413 

gìäáç= 3.373.336 273.724 102.844 38.581 132.299 

^Öçëíç= OKPUSKUUV= NSPKMSO= SPKQQN= OMKVSR= TUKSRS=
pÉéíáÉãÄêÉ= OKTRVKVTN= OMPKRPV= TRKPQV= OSKRUP= NMNKSMT=

lÅíìÄêÉ= OKUMQKMQU= NTVKMRU= TQKPVQ= ORKSOO= TVKMQO=

kçîáÉãÄêÉ= OKQPNKQNR= NSPKSTV= SNKQRT= NVKVQP= UOKOTV=

OMMU=

aáÅáÉãÄêÉ= == == == == ==
cìÉåíÉW=lÑáÅÉãÉåK=bãéêÉë~ë=~ëçÅá~Ç~ë=



 

 

 


