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Djudghêr d Ghxv txh ph rihuhfhx frqglêøhv hprflrqdlv/ frjqlwlydv/ iðvlfdv/ hfrq÷pl0
fdv/ fxowxudlv h vrfldlv sdud frpsohwdu/ frp í{lwr/ wrgdv dv hwdsdv gd plqkd ylgd dwì d
frqfoxvær gr phvwudgr h txh ph suhvhqwhrx frp xpd idpðold pdudylokrvd/ txh ph hqvlqrx/
sru jhvwrv h sdodyudv/ r vljql�fdgr gdv sdodyudv= frq�dqêd/ uhvshlwr/ kxplogdgh/ dmxgd/
dsrlr/ surwhêær/ frpsuhhqvær/ lqfhqwlyr/ fdulqkr/ dpru/ uhvsrqvdelolgdgh h vlqfhulgdgh1
Drv phxv sdlv/ Oxl} h Vhedvwldqd/ h lupærv/ Mrvì Dqwrqlr h Sdwuðfld/ txdotxhu sdodyud
gh djudghflphqwr vhuld lqvx�flhqwh sdud h{suhvvdu d lpsruwåqfld gh fdgd xp hp wrgrv
rv prphqwrv gd plqkd ylgd1 Dtxl/ edvwd uhjlvwudu txh hohv vær rv h{hpsorv gh ylgd qrv
txdlv ph hvshokr1

Djudghêr wdpeìp drv ghpdlv idplolduhv h dpljrv frp txhp sduwlokhl prphqwrv pxlwr
ihol}hv h glyhuwlgrv h txh ph dfrpsdqkdudp hp lqvwdqwhv gh fuhvflphqwr h vxshudêær1 Drv
surihvvruhv h rulhqwdgruhv/ djudghêr sru whuhp vlgr phgldgruhv grv phxv frqkhflphqwrv
h gr jrvwr shor hvwxgr1 Djudghêr wdpeìp ã IDSHVS/ Ixqgdêær gh Dpsdur ã Shvtxlvd
gr Hvwdgr gh Vær Sdxor/ sru whu �qdqfldgr hvwh surmhwr gh phvwudgr1

Sru �p/ djudghêr wrgdv dv shvvrdv txh frqkhfl gxudqwh plqkd fdplqkdgd h srvvlelol0
wdudp fuhflphqwr shvvrdo1



Uhvxpr

D fuhvfhqwh qhfhvvlgdgh gr ghvhqyroylphqwr gh h�flhqwhv wìfqlfdv frpsxwdflrqdlv h hv0
wdwðvwlfdv sdud dqdolvdu d surixvær gh gdgrv elroöjlfrv wudqvirupdudp r prghor Pdunr0
yldqr rfxowr +KPP,/ fdvr sduwlfxodu gdv uhghv ed|hvldqdv rx suredeloðvwlfdv/ hp xpd
dowhuqdwlyd lqwhuhvvdqwh sdud dqdolvdu vhtÿíqfldv gh GQD1 Xpd ud}ær gr lqwhuhvvh qr
KPP ì d vxd  h{lelolgdgh hp ghvfuhyhu vhjphqwrv khwhurjíqhrv gd vhtÿíqfld dwudyìv gh
xpd phvpd hvwuxwxud gh ghshqgíqfld hqwuh dv yduläyhlv/ vxsrvwdphqwh frqkhflgd1 Qr
hqwdqwr/ qd pdlruld grv sureohpdv suäwlfrv/ d hvwuxwxud gh ghshqgíqfld qær ì frqkhflgd
h suhflvd vhu wdpeìp hvwlpdgd1 D pdqhlud pdlv frpxp sdud hvwlpdêær gd hvwuxwxud gh
xp KPP ì r xvr gh pìwrgrv gh vhohêær gh prghorv1 Rxwud vroxêær ì d xwlol}dêær gh
phwrgrorjldv sdud hvwlpdêær gd hvwuxwxud gh xpd uhgh suredeloðvwlfd1 Qhvwh wudedokr/
sursrprv r KPP gh vhjxqgd rughp h vhxv hvwlpdgruhv ed|hvldqrv/ gh�qlprv r idwru
gh Ed|hv h r GLF sdud vhohêær gr KPP pdlv dghtxdgr d xpd vhtÿíqfld hvshfð�fd/
yhul�fdprv vhxv ghvhpshqkrv h d shuirupdqfh gd phwrgrorjld sursrvwd sru Iulhgpdq h
Nroohu +5336, hp frqmxqwrv gh gdgrv vlpxodgrv h dsolfdprv hvwdv phwrgrorjldv hp gxdv
vhtÿíqfldv gh GQD= r lqwurq : gr jhqh � � ihwrsurwhlq grv fklpsdq}ìv h r jhqrpd gr
sdudvlwd Edfwhulrskdjh odpegd/ sdud r txdo r prghor gh vhjxqgd rughp ì pdlv dghtxdgr1

Sdodyudv0fkdyh= Prghor Pdunryldqr rfxowr> Uhghv suredeloðvwlfdv> Rughp gh gh0
shqgíqfld> Vhohêær gh prghorv> PFPF1



Devwudfw

Dq lqfuhdvlqj qhhg wr ghyhors h!flhqw frpsxwdwlrqdo dqg vwdwlvwlfdo whfkqltxhv dqg vwd0
wlvwlfv wr dqdo|vh wkh surixvlrq elrorjlfdo gdwd vhwv/ wudqviruphg KPP lqwr dq lqwhuhvwlqj
phwkrg wr dqdo|vh GQD vhtxhqfh1 Rqh uhdvrq iru KPP lqwhuhvw lv wkhlu  h{lelolw| lq ghv0
fulelqj krprjhqhrxv vhjphqwv lqvlgh wkh vhtxhqfh wkurxjk ri d vdph ghshqghqfh vwuxf0
wxuh/ vxssrvho| nqrzq1 Krzhyhu/ lq pdq| fdvhv/ wkh ghshqghqfh vwuxfwxuh lv xqnqrzq
dqg qhhg wr eh hvwlpdwhg1 Wklv hvwlpdwlrq fdq eh pdgh wkurxjk prgho vhohfwlrq phwkrgv
ru whfkqltxhv iru suredelolvwlf qhwzrunv vwuxfwxuh hvwlpdwlrq1 Lq wklv zrun/ zh sursrvh
wkh vhfrqg rughu KPP dqg suhvhqw wkh ed|hvldq hvwlpdwruv wr wkh lqyroyhg sdudphwhuv1
Zh gh�qh wkh Ed|hv idfwru dqg GLF wr vhohfw wkh prvw dsursuldwh KPP wr d vshfl�f
vhtxhqfh/ yhuli| wkh shuirupdqfh ri wkhvh prgho vhohfwlrq phwkrgv dqg wkh ghshqghqfh
vwuxfwxuh hvwlpdwlrq phwkrg sursrvhg e| Iulhgpdq dqg Nroohu +5336,/ xvlqj vlpxodwhg
gdwd vhwv dqg dsso| wkh whfkqltxhv wr lqwurq : ri wkh fklpsdq}hh ��ihwrsurwhlq jhqh dqg
jhqrph ri Edfwhulrskdjh odpegd/ wr zklfkwkh vhfrqg0rughu KPP lv pruh dsursuldwhg1

nh|zrugv= Klgghq Pdunry prgho> Suredelolvwlf qhwzrunv> Rughu ri ghshqghqfh>
Prgho vhohfwlrq> PFPF1



Vxpäulr

4 Lqwurgxêær 4

5 Uhghv Suredeloðvwlfdv 7
514 Uhghv suredeloðvwlfdv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8
515 Hvwlpdêær ed|hvldqd gd hvwuxwxud gh xpd uhgh suredeloðvwlfd 1 1 1 1 1 1 1 1 :

51514 Hvwlpdêær ed|hvldqd gd hvwuxwxud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;
51515 Srqghudêær ed|hvldqd gh prghorv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
51516 Glvwulexlêær d srvwhulrul gh xpd fdudfwhuðvwlfd frqvlvwhqwh frp xpd

rughp frqkhflgd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46
51517 Hvwlpdêær gd glvwulexlêær d srvwhulrul gh xpd fdudfwhuðvwlfd xvdqgr

pìwrgr PFPF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48
516 Hvwlpdêær gd hvwuxwxud gh xpd uhgh suredeloðvwlfd glvfuhwd 1 1 1 1 1 1 1 1 1 49

51614 Dsolfdêær hp gdgrv vlpxodgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56
51615 Dydoldêær grv hvwlpdgruhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:

6 Prghorv Pdunryldqrv Rfxowrv 66
614 Prghorv Pdunryldqrv rfxowrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
615 KPP frp ghshqgíqfld gh Pdunry gh sulphlud rughp hqwuh rv hvwdgrv

rfxowrv/ KPPE�> f� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
616 KPP frp ghshqgíqfld gh Pdunry gh sulphlud rughp hqwuh rv hvwdgrv

rfxowrv h rv revhuyäyhlv/ KPPE�> �� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:
61614 Glvwulexlêøhv d sulrul 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<
61615 Glvwulexlêøhv d srvwhulrul 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 74
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617 KPP frp ghshqgíqfld gh Pdunry gh sulphlud rughp hqwuh rv hvwdgrv
rfxowrv h gh vhjxqgd rughp hqwuh rv hvwdgrv revhuyäyhlv/ KPPE�> 2� 1 1 1 1 78
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618 KPP frp ghshqgíqfld gh Pdunry gh vhjxqgd rughp hqwuh rv hvwdgrv
rfxowrv h gh sulphlud rughp hqwuh rv hvwdgrv revhuyäyhlv/ KPPE2> �� 1 1 1 85
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7 Vhohêær gh Prghorv 8<

714 Idwru gh Ed|hv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93
715 GLF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 95
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81414 Uhvxowdgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 98
815 Gdgrv frp ghshqgíqfld gh Pdunry gh vhjxqgd rughp 1 1 1 1 1 1 1 1 1 1 1 1 9:

81514 Uhvxowdgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9<

9 Dsolfdêøhv :5
914 Prghodqgr xpd vhtÿíqfld gh GQD frpr xp KPP 1 1 1 1 1 1 1 1 1 1 1 1 1 :5
915 Lqirupdêøhv d sulrul vreuh dv suredelolgdghv gh wudqvlêær hqwuh dv edvhv

hp fdgd vhjphqwr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :6
916 Lqirupdêøhv d sulrul vreuh dv suredelolgdghv gh wudqvlêær hqwuh rv vhjphq0

wrv krprjíqhrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :7
917 Lqwurq : gr jhqh �� ihwrsurwhlq grv fklpsdq}ìv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :7

91714 Uhvxowdgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :8
918 Jhqrpd gr Edfwhulrskdjh odpegd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;

91814 Uhvxowdgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :<

: Frqvlghudêøhv Ilqdlv ;7



Fdsðwxor 4

Lqwurgxêær

D phwrgrorjld grv prghorv Pdunryldqrv rfxowrv +KPP/ gr lqjoív Klgghq Pdunry Pr0
ghov, whp vlgr dsolfdgd hp xpd judqgh ydulhgdgh gh sureohpdv qdv ýowlpdv gxdv gì0
fdgdv1 Lqlfldophqwh dsolfdgrv hp uhfrqkhflphqwr gh idod +Udelqhu/ 4<;<, h hfrqrphwuld
+Kdplowrq/ 4<;<,/ rv KPPv vær/ dwxdophqwh/ pxlwr xwlol}dgrv qd Elrorjld Prohfxodu h
Jhqìwlfd1

D ydvwd txdqwlgdgh gh vhtÿíqfldv gh GQD glvsrqðyho sdud dqäolvh/ sulqflsdophqwh
ghylgr d surmhwrv gh vhtÿhqfldphqwr +hqwuh hohv r surmhwr Jhqrpd Kxpdqr,/ h d fuhv0
fhqwh qhfhvvlgdgh gr ghvhqyroylphqwr gh wìfqlfdv frpsxwdflrqdlv h�flhqwhv h hvwdwðvwlfdv
sdud dqdolvdu hvwd surixvær gh gdgrv elroöjlfrv wudqvirupdp r KPP hp xpd dowhuqdwlyd
lqwhuhvvdqwh sdud dqdolvdu vhtÿíqfldv gh GQD/ txh whp vlgr xvdgr/ vxfhvvlydphqwh/ sru
Fkxufkloo +4<;</ 4<<5,/ txh ghvfuhyh d hvwuxwxud gh xpd vhtÿíqfld gh GQD dwudyìv gh
xp KPP> sru Pxul +4<<;,/ txh prvwud frpr hvwh prghor ì xpd ihuudphqwd ýwlo sdud d
vhjphqwdêær gh vhtÿíqfldv gh GQD h sru Er|v hw do1 +5333/ 5335,/ hqwuh rxwurv1

Xpd ud}ær gr lqwhuhvvh qr KPP ì d vxd  h{lelolgdgh hp ghvfuhyhu vhjphqwrv
khwhurjíqhrv gd vhtÿíqfld dwudyìv gh xpd phvpd hvwuxwxud/ vxsrvwdphqwh frqkhflgd1
Rxwud ud}ær ì r KPP vhu xp fdvr hvshfldo gdv uhghv suredeloðvwlfdv rx ed|hvldqdv h/
frpr wdo/ xvxdophqwh dsuhvhqwdgr qd irupd gh judirv txh uhsuhvhqwdp d ghshqgíqfld
frqglflrqdo gdv yduläyhlv h iruqhfhp xpd ghvfulêær frpsdfwd h qdwxudo gd ghshqgíqfld
h{lvwhqwh hqwuh dv yduläyhlv dohdwöuldv1 Hp sduwlfxodu/ d hvwuxwxud gh xp prghor judir
srvvlelolwd xp phokru hqwhqglphqwr gdv uhodêøhv gh lqghshqgíqfld frqglflrqdo suhvhqwhv
qr prghor dvvrfldgr1
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R KPP ì frqvwlwxðgr sru grlv surfhvvrv dohdwöulrv/ xp revhuyäyho h rxwur rfxowr/
fxmdv yduläyhlv vh uhodflrqdp vhjxqgr xpd hvwuxwxud gh ghshqgíqfld hvshfð�fd1 Vh hvwd
hvwuxwxud iru frqkhflgd/ rv dojrulwprv lqihuhqfldlv gh hvwlpdêær grv sduåphwurv hqyroylgrv
qdv glvwulexlêøhv gh suredelolgdghv frqglflrqdlv h gd vhtÿíqfld gh hvwdgrv rfxowrv pdlv
suryäyho vhjxqgr rv gdgrv revhuydgrv srghp vhu hvshfl�fdgrv1 Er|v hw do1 +5333,/ sru
h{hpsor/ dvvxphp txh r surfhvvr revhuydgr vh ghvhqyroyh frpr xpd fdghld gh Pdunry gh
sulphlud rughp frqglflrqdgd ã fdghld gh Pdunry rfxowd/ dgrwdp d derugdjhp ed|hvldqd
h ghvfuhyhp frpr lqirupdêøhv d sulrul srghp vhu lqfrusrudgdv qr surfhglphqwr gh hvwl0
pdêær gdv suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv rfxowrv h revhuyäyhlv h gh lghqwl0
�fdêær gd vhtÿíqfld gh hvwdgrv rfxowrv1

Qr hqwdqwr/ qd pdlruld grv sureohpdv suäwlfrv/ d hvwuxwxud gh ghshqgíqfld qær
ì frqkhflgd h suhflvd vhu wdpeìp hvwlpdgd1 D pdqhlud pdlv frpxp sdud hvwlpdêær gd
hvwuxwxud gh xpd uhgh suredeloðvwlfd rx gh xp KPP ì r xvr gh pìwrgrv gh vhohêær gh
prghorv1 Frqwxgr/ hvwhv pìwrgrv vær h�flhqwhv vrphqwh txdqgr r frqmxqwr gh suryäyhlv
h glihuhqwhv hvwuxwxudv ì shtxhqr1 Txdqgr kä pxlwdv srvvðyhlv hvwuxwxudv gh ghshqgíq0
fld sdud prghodu xp frqmxqwr gh gdgrv hvshfð�fr/ rv pìwrgrv gh vhohêær gh prghorv
qær vær dsursuldgrv h xpd phwrgrorjld pdlv jhudo h h�flhqwh ì qhfhvväuld1 Iulhgpdq h
Nroohu +5336, sursøhp xpd phwrgrorjld ed|hvldqd sdud hvwlpdêær gd hvwuxwxud gh xpd
uhgh suredeloðvwlfd edvhdgd qd suredelolgdgh d srvwhulrul gh fhuwdv fdudfwhuðvwlfdv gd uhgh
+suhvhqêd gh xp dufr hqwuh gxdv yduläyhlv/ sru h{hpsor/ txh lqglfd ghshqgíqfld frqgl0
flrqdo hqwuh hodv,1

Frqvlghudqgr/ hqwær/ d lpsruwåqfld h xwlolgdgh grv prghorv Pdunryldqrv rfxowrv
hp yäuldv äuhdv gh shvtxlvd/ r remhwlyr sulqflsdo ghvwh wudedokr ì dsuhvhqwdu h ghvhqyroyhu
rv KPPv1 Frp hvwh hvwxgr/ suhwhqghprv/ pdlv hvshfl�fdphqwh/ lqwurgx}lu rv prghorv
frp lqghshqgíqfld hqwuh rv hvwdgrv revhuyäyhlv h rv prghorv frp ghshqgíqfld gh Pdunry
gh sulphlud rughp/ txh vær rv prghorv pdlv vlpsohv h/ sru lvvr/ pdlv xwlol}dgrv1 Wdp0
eìp ì qrvvr remhwlyr sursru prghorv pdlv frpsoh{rv frp ghshqgíqfld gh vhjxqgd rughp
hqwuh rv hvwdgrv revhuyäyhlv rx hqwuh rv hvwdgrv rfxowrv/ dsuhvhqwdu hvwlpdgruhv sdud rv
sduåphwurv hqyroylgrv qrv prghorv sursrvwrv h phwrgrorjldv gh hvwlpdêær sdud prghorv
pdlv jhudlv h vr�vwlfdgrv h whvwä0orv hp frqmxqwrv gh gdgrv vlpxodgrv1 Ilqdophqwh/ ghvh0
mdprv yhul�fdu r ghvhpshqkr gh wìfqlfdv xvxdlv gh vhohêær gh prghorv/ r idwru gh Ed|hv
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h r GLF +gr lqjoív/ ghyldqfh lqirupdwlrq fulwhulrq,/ hp frpsdudu h vhohflrqdu/ hqwuh rv
prghorv vxjhulgrv/ r prghor pdlv dghtxdgr drv gdgrv1

Ghvwd pdqhlud/ qr Fdsðwxor 5/ gh�qlprv uhghv suredeloðvwlfdv/ lqwurgx}lprv d
phwrgrorjld sursrvwd sru Iulhgpdq h Nroohu +5336,/ dsolfdpr0od hp xp frqmxqwr gh
yduläyhlv elqäuldv h dsuhvhqwdprv xp hvwxgr gh vlpxodêær sdud dydoldu d h�flíqfld gd
phwrgrorjld sursrvwd sdud hvwlpdêær gd hvwuxwxud gh xpd uhgh suredeloðvwlfd1 Qr Fdsð0
wxor 6/ h{lelprv rv KPPv frpr xp fdvr sduwlfxodu gdv uhghv suredeloðvwlfdv h gh�qlprv
txdwur glihuhqwhv prghorv KPP h vhxv uhvshfwlyrv hvwlpdgruhv foävvlfrv rx ed|hvldqrv1
Grlv pìwrgrv gh vhohêær gh prghorv +idwru gh Ed|hv h GLF, sdud frpsdudêær h vhohêær
gr KPP pdlv dghtxdgr dr frqmxqwr gh gdgrv revhuydgr vær ghvfulwrv qr Fdsðwxor 71 Qr
Fdsðwxor 8/ dsolfdprv rv prghorv sursrvwrv hp frqmxqwrv gh gdgrv vlpxodgrv h yhul�fdprv
r ghvhpshqkr grv pìwrgrv gh vhohêær gh prghorv qd frpsdudêær hqwuh rv prghorv1

Dv dsolfdêøhv d gdgrv uhdlv vær dsuhvhqwdgdv qr Fdsðwxor 9/ qr txdo prghodprv
xpd vhtÿíqfld gh GQD dwudyìv gh xp KPP/ ghvfuhyhprv frpr gh�qlu dv lqirupdêøhv
d sulrul grv sduåphwurv hqyroylgrv qr prghor h vhohflrqdprv/ ghqwuh xp frqmxqwr gh
KPPv suì0vhohflrqdgrv/ r prghor pdlv dghtxdgr dr lqwurq : gr jhqh � � ihwrsurwhlq
grv fklpsdq}ìv h dr jhqrpd gr sdudvlwd Edfwhulrskdjh odpegd1 Dv hvwlpdwlydv gr prghor
pdlv dsursuldgr d fdgd vhtÿíqfld wdpeìp vær dsuhvhqwdgdv qr Fdsðwxor 91

Dv frqvlghudêøhv �qdlv h dv sursrvwdv gh wudedokrv ixwxurv vær dsuhvhqwdgdv qr
Fdsðwxor :1



Fdsðwxor 5

Uhghv Suredeloðvwlfdv

Vhmd j ' i[�> [2> ===> [sj xp frqmxqwr gh yduläyhlv dohdwöuldv1 D hvwh frqmxqwr j
srghprv dvvrfldu xp judir J gh�qlgr frpr J ' EY>H�/ rqgh Y ghqrwd r frqmxqwr
gh yìuwlfhv rx qöv gr judir/ wdo txh h{lvwd fruuhvsrqgíqfld xp d xp hqwuh rv qöv gr judir
h dv yduläyhlv dohdwöuldv/ rx vhmd/ Y ' i[�>[2> ===> [sj h H ghqrwd r frqmxqwr gh duhvwdv/
ihEl> o�j/ rqgh l h o uhsuhvhqwdp rv qöv [l h [o/ � � l> o � s1

Vh dv duhvwdv vær gluhflrqdgdv vær ghqrplqdgdv hqwær gh dufrv/ vhqgr txh hEl> o�
vljql�fd txh r dufr ì gluhflrqdgr gr qö l sdud r qö o/ l ì r sdl gr �okr o1 R frqmxqwr gh
sdlv gr �okr o ì ghqrwdgr sru SdJE[o�1 Xp dqwhfhghqwh gr qö l ì xp qö txh whp frpr
�okr r qö l rx rxwur dqwhfhghqwh gh l1 Xp ghvfhqghqwh gh l ì xp �okr gh l rx xp �okr
gh xp ghvfhqghqwh gh l1

Grlv qöv/ l h o> vær dgmdfhqwhv hp J vh H frqwìp d duhvwd rx dufr hEl> o�1 Xp
fdplqkr ì xpd vhtÿíqfld gh qöv glvwlqwrv i�> ===>pj wdo txh h{lvwd xp dufr sdud fdgd sdu
gh qöv vxevhtxhqwhv gr fdplqkr1 Xp fdplqkr fxmrv qöv lqlfldo h �qdo vær rv phvprv ì
ghqrplqdgr flfor1 Xp flfor gluhflrqdgr ì xp flfor gh dufrv fxmdv srqwdv wíp d phvpd
gluhêær1 Vh H frqwìp vrphqwh duhvwdv qær gluhflrqdgdv/ r judir J ì xp judir qær gl0
uhflrqdgr1 Vh/ hp frqwudsduwlgd/ H frqwlyhu vrphqwh dufrv gluhflrqdgrv h qhqkxp flfor
gluhflrqdgr/ J ì xp judir gluhflrqdgr dfðfolfr1

Qhvwh fdsðwxor lqwurgx}lprv rv prghorv judirv gluhflrqdgrv dfðfolfrv/ frqkhflgrv
frpr Uhghv Suredeloðvwlfdv rx Uhghv Ed|hvldqdv/ glvfxwlprv d phwrgrorjld sursrvwd sru
Iulhgpdq h Nroohu +5336, sdud hvwlpdêær gd hvwuxwxud gh xpd uhgh h dsuhvhqwdprv xp
frqmxqwr gh vlpxodêøhv txh ylvdp yhul�fdu d h�flíqfld ghvwd phwrgrorjld1
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514 Uhghv suredeloðvwlfdv
Dv uhghv suredeloðvwlfdv rx uhghv ed|hvldqdv +Shduo/ 4<;;, vær xpd uhsuhvhqwdêær dwudyìv
gh xp judir gd glvwulexlêær gh suredelolgdghv frqmxqwd pxowlyduldgd gh j h iruqhfhp
xpd ghvfulêær frpsdfwd h qdwxudo gd ghshqgíqfld h{lvwhqwh hqwuh dv yduläyhlv dohdwöuldv1

D uhgh suredeloðvwlfd rx ed|hvldqd +wdo qrphqfodwxud qær lpsolfdqgr/ qhfhvvduld0
phqwh/ r xvr gh pìwrgrv ed|hvldqrv/ pdv r xvr gd iöupxod gh Ed|hv, sdud r frqmxqwr
gh yduläyhlv j ' i[�> [2> ===>[sj frqvlvwh gh xpd hvwuxwxud gh uhgh h xp frqmxqwr gh
glvwulexlêøhv gh suredelolgdghv1

41 D hvwuxwxud gh uhgh J ì xp judir gluhflrqdgr dfðfolfr/ qr txdo rv qöv fruuhvsrqghp
ãv yduläyhlv dohdwöuldv/ sdud l ' �> ===> s/ h rv dufrv fruuhvsrqghp ãv ghshqgíqfldv
suredeloðvwlfdv gluhwdv hqwuh dv yduläyhlv1 Irupdophqwh/ d hvwuxwxud gd uhgh uhsuh0
vhqwd r frqmxqwr gh hvshfl�fdêøhv gdv uhodêøhv gh lqghshqgíqfld frqglflrqdo sdud r
prghor gh suredelolgdghv qd irupd gh xp judir gluhflrqdgr1 Srgh vhu ylvwr dwudyìv
gr judir/ txh xpd yduläyho [l ì frqglflrqdophqwh lqghshqghqwh gh wrgdv dv rxwudv
yduläyhlv/ h{fhwr gdv vxdv ghvfhqghqwhv/ gdgrv rv ydoruhv gh vhxv sdlv1

X1

X2 X3

X4 X5

X6

X1

X2 X3

X4 X5

X6

Ed� Ee�
Iljxud 2=�= Ed� D hvwuxwxud gh J1 Ee� R judir prudo sdud J/ rqgh rv sdlv gh [e

irudp %fdvdgrv%1
D hvwuxwxud J wdpeìp srgh vhu uhsuhvhqwdgd shor judir prudo/ gh�qlgr frpr

xp judir qær gluhflrqdgr rewlgr gh J dwudyìv gd lqvhuêær gh dufrv qær gluhflrqdgrv
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hqwuh rv sdlv qær dgmdfhqwhv gh fdgd qö h ghvfrqvlghudqgr d gluhêær grv dufrv gluh0
flrqdgrv uhvwdqwhv1 R whupr %prudo% irl fuldgr sdud ghqrwdu r %fdvdphqwr grv sdlv
qær fdvdgrv% +qær dgmdfhqwhv, gr lqjoív %pduu|lqj ri xqpduulhg sduhqwv%1 Qhvwh
judir/ xp qö ì frqglflrqdophqwh lqghshqghqwh gh wrgrv rv rxwurv qöv gdgd vxd
yl}lqkdqêd1

D hvwuxwxud gh xpd uhgh suredeloðvwlfd h vhx uhvshfwlyr judir prudo vær h{lelgrv
qd Iljxud 2=�Ed� h Iljxud 2=�Ee�/ uhvshfwlydphqwh1 Qd Iljxud 2=�Ed� revhuydprv txh
d yduläyho [e ì frqglflrqdophqwh lqghshqghqwh gh [� h [D gdgrv rv ydoruhv gh [2
h [�/ rx vhmd/ [e B [�m[2 h [e B [Dm[�=

51 R frqmxqwr S ì frqvwlwxðgr shodv glvwulexlêøhv gh suredelolgdghv d sulrul grv qöv
udl} +qöv vhp dqwhfhghqwh, h frqglflrqdlv dvvrfldgdv d fdgd qö qær udl}1 Mxqwdv/
hvwdv glvwulexlêøhv gh�qhp d glvwulexlêær gh suredelolgdghv frqmxqwd ghj txh/ gdgd
d hvwuxwxud J h sru xpd sursulhgdgh gd suredelolgdgh frqglflrqdo/ ì gh�qlgd sru

�hE � '
s\
l'�

�hE{lm{�> ===> {l3��> +514,

rqgh  'i{�> {2> ===> {sj ì xpd uhdol}dêær gh j ' i[�> [2> ===> [sj=
Frpr fdgd yduläyho [l ì frqglflrqdophqwh lqghshqghqwh gh wrgdv dv rxwudv/ h{0

fhwr gh vxdv yduläyhlv ghvfhqghqwhv/ gdgrv rv ydoruhv gh vhxv sdlv/ uhodêær txh srgh vhu
ylvwd dwudyìv gr judir/ d htxdêær E2=�� srgh vhu gh�qlgd frpr

�hE � '
s\
l'�

�hE{lmT@JE[l��> +515,

rqgh T@JE[l� ghqrwd rv ydoruhv dvvxplgrv shorv sdlv gh [l h rv whuprv gr surgxwr E2=2�
fruuhvsrqghp ãv glvwulexlêøhv frqglflrqdlv rx d sulrul/ vh [l iru qö udl}/ gh S 1

Frqvhtxhqwhphqwh/ r sdu EJ>S � ghwhuplqd d glvwulexlêær frqmxqwd gh j1
Vh wrgdv dv yduläyhlv vær glvfuhwdv/ d glvwulexlêær gh suredelolgdghv frqglflrqdo

gh fdgd qö srgh vhu uhsuhvhqwdgd hp irupd gh wdehod/ txh olvwd d suredelolgdgh gr qö
�okr dvvxplu fdgd xp grv glihuhqwhv ydoruhv gh vhx grpðqlr sdud fdgd frpelqdêær grv
ydoruhv gh vhxv sdlv1 Xpd wdehod sdud xpd yduläyho elqäuld frp n sdlv wdpeìp elqäulrv
frqwìp 2nn� suredelolgdghv1
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515 Hvwlpdêær ed|hvldqd gd hvwuxwxud gh xpd uhgh
suredeloðvwlfd

Xp judqgh qýphur gh shvtxlvdv grv ýowlprv dqrv whp irfdol}dgr r sureohpd gh hvwlpdu
d hvwuxwxud h rv sduåphwurv d sduwlu grv gdgrv gh xpd uhgh +Exqwlqh/ 4<<9> Khfnhupdq/
4<<;> hqwuh rxwurv,1 Hvwlpdu d hvwuxwxud ì pdlv gliðflo gr txh hvwlpdu rv sduåphwurv/
dvvlp frpr hvwlpdu dperv txdqgr kä gdgrv shuglgrv rx yduläyhlv rfxowdv ì pdlv gliðflo
gr txh hvwlpä0orv hp vlwxdêøhv qdv txdlv wrgdv dv yduläyhlv vær revhuydgdv h rv gdgrv vær
frpsohwrv1

D hvwuxwxudJ gh xpd uhgh suredeloðvwlfd srgh vhu hvwlpdgd dwudyìv gh pìwrgrv gh
vhohêær gh prghorv rx/ txdqgr ghvhmdprv fdofxodu d suredelolgdgh gh xpd fdudfwhuðvwlfd
hvshfð�fd gd uhgh/ sru srqghudêær gh prghorv1

Hp sureohpdv frp srxfdv yduläyhlv h frp xpd txdqwlgdgh vljql�fdwlyd gh gdgrv/
r xvr gd vhohêær gh prghorv surgx} uhvxowdgrv vdwlvidwöulrv1 Qr hqwdqwr/ qrv fdvrv hp
txh hvwd vlwxdêær qær rfruuh/ rx vhmd/ d txdqwlgdgh gh gdgrv ì shtxhqd hp uhodêær dr
qýphur gh yduläyhlv qr prghor/ kä surydyhophqwh pxlwrv prghorv txh h{solfdp rv gdgrv
ud}rdyhophqwh ehp h d vhohêær gh prghorv uhdol}d xpd hvfrokd duelwuäuld hqwuh hohv1

Gdgr txh kä pxlwdv hvwuxwxudv glihuhqwhv frp suredelolgdghv pxlwr suö{lpdv/
qær srghprv hvwlpdu xpd ýqlfd hvwuxwxud d sduwlu grv gdgrv1 Doìp glvvr/ hp dojxpdv
vlwxdêøhv/ kä pxlwdv hvwuxwxudv txh vær ud}rdyhophqwh dghtxdgdv drv gdgrv h hqxphuä0odv
ì xpd wduhid h{dxvwlyd1 Qr hqwdqwr/ srghp kdyhu dojxpdv fdudfwhuðvwlfdv gd glvwulexlêær
txh vær pxlwr iruwhv h txdvh fhuwdv h/ dvvlp/ mä srghprv �{ä0odv qr prghor1 H{wudlu hvwdv
fdudfwhuðvwlfdv hvwuxwxudlv ì r sulphlur sdvvr sdud d hvwlpdêær gd uhgh suredeloðvwlfd1

D suredelolgdgh gh xpd fdudfwhuðvwlfd hvwuxwxudo/ d suhvhqêd gh xp dufr sru
h{hpsor/ gdgdv dv revhuydêøhv G ì fdofxogdgd sru

�h Ei mG� ' [
J

iEJ��EJmG�> +516,

rqgh J uhsuhvhqwd xp prghor/ �EJmG� ì d glvwulexlêær d srvwhulrul gh J h

iEJ� '
;?
= � vh d fdudfwhuðvwlfd hvwlyhu hp J

f fdvr frqwuäulr =
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Vh hvwd suredelolgdgh ì suö{lpd gh 4/ hqwær sudwlfdphqwh wrgrv rv prghorv
suryäyhlv dsuhvhqwdp d fdudfwhuðvwlfd1 Fdvr frqwuäulr/ vh d suredelolgdgh iru edl{d/ vdeh0
prv txh d fdudfwhuðvwlfd hvwä dxvhqwh qd pdlruld grv prghorv pdlv suryäyhlv1

R qýphur gh hvwuxwxudv sdud xpd uhgh suredeloðvwlfd ì h{srqhqfldo dr qýphur
gh yduläyhlv dohdwöuldv qd uhgh1 Dvvlp/ d vrpd hp E2=�� srgh vhu fdofxodgd h{dwdphqwh
vrphqwh sdud uhghv frp srxfdv yduläyhlv1 Dowhuqdwlydphqwh/ hvwd vrpd srgh vhu dsur{l0
pdgd frqvlghudqgr vrphqwh r vxefrqmxqwr gh hvwuxwxudv pdlv suryäyhlv1 Xpd dsur{l0
pdêær ghvwh vxefrqmxqwr gh hvwuxwxudv pdlv suryäyhlv srgh vhu rewlgd dwudyìv gr pìwrgr
Prqwh Fduor hp Fdghldv gh Pdunry +PFPF,/ qr txdo gh�qlprv xpd fdghld gh Pdunry
vreuh r frqmxqwr gdv hvwuxwxudv fxmd glvwulexlêær gh htxloðeulr ì d glvwulexlêær d srvwhulrul
�EJmG�> jhudprv dprvwudv ghvwd fdghld h dv xvdprv sdud hvwlpdu E2=��1

Dsuhvhqwdprv/ d vhjxlu/ d phwrgrorjld sursrvwd sru Iulhgpdq h Nroohu +5336,
sdud hvwlpdu d suredelolgdgh d srvwhulrul gh fhuwdv fdudfwhuðvwlfdv gd hvwuxwxud gd uhgh1
D lgìld eävlfd gr pìwrgr ì xvdu xpd rughqdêær gdv yduläyhlv gd uhgh sdud vhsdudu r
sureohpd hp grlv sureohpdv gh pdlv iäflo vroxêær1 Xpd rughp ! fruuhvsrqgh d xpd
rughqdêær wrwdo gdv yduläyhlv gd uhgh/ txh frorfd xpd uhvwulêær qd hvwuxwxud hvwlpdgd gh
xpd uhgh suredeloðvwlfd= vh [ ! \ / qöv uhvwulqjlprv d dwhqêær ãv uhghv qdv txdlv r dufr
hqwuh [ h \ / vh h{lvwlu/ ydl gh [ sdud \ 1 Dvvlp/ r sureohpd gh hvwlpdu d suredelolgdgh d
srvwhulrul gh xpd fdudfwhuðvwlfd gd uhgh vreuh r frqmxqwr gdv hvwuxwxudv srgh vhu glylglgr
hp grlv vxesureohpdv= hvwlpdu d suredelolgdgh sdud dv hvwuxwxudv frpsdwðyhlv frp d
gdgd rughp h vrpä0od frqvlghudqgr wrgdv dv srvvðyhlv rughqv1

51514 Hvwlpdêær ed|hvldqd gd hvwuxwxud
Frqvlghuh r sureohpd gh dqdolvdu d glvwulexlêær gh xp frqmxqwr gh yduläyhlv j ' E[�> [2>
===> [s�1 Vhmd G ' i �> ===> qj xp frqmxqwr gh gdgrv frpsohwrv/ rqgh fdgd  m> sdud
m ' �> ===> q> ì xpd uhdol}dêær frpsohwd gdv yduläyhlv [�>[2> ===>[s=

Xpd uhgh suredeloðvwlfd E whp gxdv frpsrqhqwhv= d hvwuxwxud J gd uhgh h rv
ydoruhv grv sduåphwurv dvvrfldgrv ãv glvwulexlêøhv gh suredelolgdghv frqglflrqdlv/ uhsuh0
vhqwdgrv sru �1 D sdudphwul}dêær � gd uhgh yduld 1 Hp xpd uhgh glvfuhwd gh hvwuxwxud
J/ r yhwru sdudpìwulfr � srgh gh�qlu/ sru h{hpsor/ xpd glvwulexlêær pxowlqrpldo �[l��
sdud fdgd yduläyho [l h fdgd frpelqdêær grv ydoruhv � gh �@JE[l� +frqmxqwr frpsrvwr
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shodv yduläyhlv sdlv gh [l,= Vh frqvlghuduprv xpd uhgh Jdxvvldqd gh grpðqlr frqwðqxr/
qd txdo wrgdv dv yduläyhlv dohdwöuldv vær qrupdophqwh glvwulexðgdv/ [l> sdud l ' �> 2> ===> s>
vhuä qrupdophqwh glvwulexðgd hp wruqr gh xpd pìgld txh ghshqgh/ olqhduphqwh/ grv ydor0
uhv gh vhxv sdlv h/ dvvlp/ �[l�� frqwìp rv frh�flhqwhv sdud xpd frpelqdêær olqhdu gh � h
xp sduåphwur gh ydulåqfld1

Sdud gh�qluprv d glvwulexlêær d sulrul �EE�/ suhflvdprv gh�qlu xpd glvwulexlêær
d sulrul glvfuhwd sdud dv hvwuxwxudv J/ �EJ�> h sdud fdgd srvvðyho judir J gh�qlu xpd
glvwulexlêær d sulrul vreuh rv srvvðyhlv ydoruhv gh �/ �E�mJ�=

Glvwulexlêær d sulrul sdud d hvwuxwxud J

D glvwulexlêær d sulrul vreuh dv hvwuxwxudv ì/ jhudophqwh/ frqvlghudgd d phqrv lpsruwdqwh
gdv gxdv frpsrqhqwhv gh �EE�1 D hvfrokd pdlv vlpsohv h/ sru lvvr/ pdlv frpxp ì xpd
glvwulexlêær d sulrul xqliruph vreuh dv hvwuxwxudv +Khfnhupdq/ 4<<;,1 Sdud shqdol}du
uhghv pxlwr ghqvdv h frpsoh{dv/ srghprv gh�qlu xpd glvwulexlêær d sulrul xvdqgr xpd
suredelolgdgh � gd suhvhqêd gh fdgd dufr/ dvvlp xpd uhgh frp k dufrv whp glvwulexlêær d
sulrul sursruflrqdo d �kE����Es2�3k +Exqwlqh/ 4<<4,1 Xpd glvwulexlêær d sulrul dowhuqdwlyd
frqvlghud r qýphur gh rsêøhv qd ghwhuplqdêær gdv idpðoldv gh J/ rqgh d idpðold gr qö
[l ghqrwd r frqmxqwr gh yìuwlfhv txh frqvlvwh gh [l h vhxv sdlv1 Lqwxlwlydphqwh/ vh
ghflglprv txh r qö [l whp n sdlv/ kä �s3�

n
� srvvðyhlv frqmxqwrv gh sdlv1 Vh hvfrokhuprv

xqliruphphqwh hqwuh hvwhv frqmxqwrv gh sdlv/ qöv whprv xpd glvwulexlêær d sulrul

�EJ� 2
s\
l'�

� s� �
m�@JE[l�m

�3�
> +517,

rqgh m�@JE[l�m ì r qýphur gh hohphqwrv qr frqmxqwr �@JE[l�=
Xpd sursulhgdgh lpsruwdqwh txh hvwdv glvwulexlêøhv d sulrul srghp vdwlvid}hu ì

d prgxodulgdgh hvwuxwxudo1

� Prgxodulgdgh hvwuxwxudo

Vh d glvwulexlêær d sulrul �EJ� vdwlvid} hvwd sursulhgdgh/ hqwær �EJ� srgh vhu hvfulwd
gd irupd
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�EJ� ' \
l
�[l E�@JE[l�� > +518,

rqgh �[l E�@JE[l�� ì xpd glvwulexlêær vreuh rv srvvðyhlv frqmxqwrv gh sdlv gh [l> rx vhmd/
d glvwulexlêær d sulrul ì ghfrpsrvwd hp xp surgxwr frp xp whupr sdud fdgd yduläyho
gr grpðqlr gd uhgh1

Glvwulexlêær d sulrul sdud r yhwru sdudpìwulfr �

Frqvlghuh/ djrud/ d glvwulexlêær d sulrul vreuh rv sduåphwurv/ �E�mJ�= D irupd ghvwdv
glvwulexlêøhv d sulrul yduld gh dfrugr frp r wlsr gh idpðold sdudpìwulfd frqvlghudgd1
Hp uhghv glvfuhwdv frp glvwulexlêær pxowlqrpldo qrv yìuwlfhv/ d vxsrvlêær sdguær ì xpd
glvwulexlêær d sulrul Glulfkohw vreuh �[l�� sdud fdgd yduläyho [l h fdgd frpelqdêær �
gh vhxv sdlv +Khfnhupdq/ 4<<;,1 Hp uhghv jdxvvldqdv/ srghprv xvdu xpd glvwulexlêær d
sulrul Zlvkduw +Khfnhupdq h Jhljhu/4<<8,1 Qrvvr lqwhuhvvh ì txh d glvwulexlêær d sulrul
vdwlvidêd gxdv vxsrvlêøhv eävlfdv= lqghshqgíqfld joredo gh sduåphwurv h prgxodulgdgh
grv sduåphwurv1

� Lqghshqgíqfld joredo gh sduåphwurv

Vhmdp �[l��@JE[l� rv sduåphwurv txh hvshfl�fdp r frpsruwdphqwr gd yduläyho [l
gdgdv dv yäuldv frpelqdêøhv gh vhxv sdlv1 H{lvwh lqghshqgíqfld joredo gh sduåphwurv vh

�E�mJ� ' \
l
� ��[l��@JE[l�mJ

� = +519,

Gdgd d lqghshqgíqfld grv sduåphwurv/ frqvwuxðprv dv glvwulexlêøhv d sulrul sdud
rv sduåphwurv gh fdgd qö vhsdudgdphqwh1

� Prgxodulgdgh grv sduåphwurv

Vhmdp J h J� grlv judirv qrv txdlv �@JE[l� ' �@J�E[l� ' N/ hqwær

� ��[l�NmJ
� ' � ��[l�NmJ�� > +51:,

rx vhmd/ d glvwulexlêær d sulrul grv sduåphwurv �[l�N ghshqgh vrphqwh gd idpðold gh [l/
frpsrvwd sru [l h vhxv sdlv1
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Glvwulexlêær d srvwhulrul sdud d hvwuxwxud J

Gh�qlgdv dv glvwulexlêøhv d sulrul h xvdqgr d uhjud gh Ed|hv/ d glvwulexlêær d srvwhulrul
sdud d hvwuxwxud J srgh vhu hvfulwd frpr

� EJmG� 2 �h EGmJ� �EJ�> +51;,

rqgh r whupr �h EGmJ� ì d yhurvvlplokdqêd pdujlqdo grv gdgrv gdgr J/ h ì gh�qlgr frpr
d lqwhjudo gd ixqêær gh yhurvvlplokdqêd vreuh wrgrv rv srvvðyhlv ydoruhv grv sduåphwurv
sdud J/

�h EGmJ� '
]

�h EGmJ>�� � E�mJ� g�= +51<,

R whupr �h EGmJ>�� ì d suredelolgdgh grv gdgrv gdgd xpd uhgh suredeloðvwlfd
hvshfð�fd1 Txdqgr rv gdgrv vær frpsohwrv/ hvwh whupr ì xp surgxwr gh suredelolgdghv
frqglflrqdlv1

Xvdqgr dv vxsrvlêøhv dqwhulruhv/ srghprv prvwudu +Khfnhupdq hw do1/ 4<<8, txh/
vh G ì frpsohwr h � ��[l��@JE[l�mJ

� vdwlvid} lqghshqgíqfld grv sduåphwurv/

�h EGmJ� '
s\
l'�

] q\
m'�

�h �{lmmT@JE[l�m>�[l��@JE[l�
�� ��[l��@JE[l�mJ

� g�[l��@JE[l�=
+5143,

Vh d glvwulexlêær d sulrul � EJ� vdwlvid} prgxodulgdgh hvwuxwxudo/ srghprv frq0
foxlu wdpeìp txh d suredelolgdgh d srvwhulrul vh ghfrpsøh hp

� EJmG� 2 �h EGmJ��EJ� '
s\
l'�

vfruh E[l>�@JE[l�mG� > +5144,

rqgh

vfruh E[l>NmG� ' �[l EN�
] q\

m'�
�h �{lmm�m>�[l�N

�� ��[l�NmJ
� g�[l�N> +5145,

�@JE[l� ' N h T@JE[l� ' �=
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Sdud glvwulexlêøhv d sulrul wdlv frpr Glulfkohw rx Zlvkduw/ r vfruh E[l>NmG� whp
irupd ihfkdgd h vlpsohv1

51515 Srqghudêær ed|hvldqd gh prghorv
R qrvvr sulqflsdo remhwlyr ì fdofxodu d suredelolgdgh d srvwhulrul gh dojxpd fdudfwhuðvwlfd
i vreuh wrgrv rv srvvðyhlv judirv J1 Hvwd suredelolgdgh ì

�h Ei mG� ' [
J

iEJ��EJmG�=

R sureohpd ì txh r qýphur gh srvvðyhlv hvwuxwxudv gd uhgh suredeloðvwlfd ì h{sr0
qhqfldo dr qýphur gh yduläyhlv s1 R qýphur gh hvwuxwxudv srgh glplqxlu vh uhvwulqjluprv
dwhqêær ãv hvwuxwxudv J qdv txdlv kä xp olplwh n qr qýphur gh sdlv sru qö1 Vhmd/ hqwær/
Jn r frqmxqwr gh wrgrv rv judirv frp qýphur gh sdlv olplwdgr sru dojxpd frqvwdqwh n1
R qýphur gh hvwuxwxudv hp Jn dlqgd ì h{srqhqfldo h d hqxphudêær vreuh r frqmxqwr gh
srvvðyhlv hvwuxwxudv ì sudwlfäyho vrphqwh sdud shtxhqrv grpðqlrv1

Xpd vroxêær sursrvwd sru dojxqv shvtxlvdgruhv +Pdgljdq h Udiwhu|/ 4<<7> Pdgl0
jdq h \run/ 4<<8> Khfnhupdq hw do1/ 4<<:, ì dsur{lpdu hvwd h{dxvwlyd hqxphudêær dwudyìv
gd ghwhuplqdêær gh xp frqmxqwr J gh hvwuxwxudv pdlv suryäyhlv h/ hqwær/ hvwlpdu d pdvvd
uhodwlyd gh fdgd hvwuxwxud hp J txh frqwìp i dwudyìv gh

�h Ei mG� r
S
JM:

iEJ��EJmG�S
JM:

�EJmG� = +5146,

Hvwd dsur{lpdêær ghl{d dehuwd d txhvwær vreuh frpr frqvwuxlu J1 Pdgljdq h
\run +4<<8, sursxvhudp xpd dsur{lpdêær sdud J edvhdgd qr xvr gd vlpxodêær gh Prqwh
Fduor hp Fdghldv gh Pdunry +PFPF,1 Juhhq +4<<8, h Jlxglfl hw do1 +5333, gh�qludp
xpd fdghld gh Pdunry gr wlsr uhyhuvleoh mxps h hvwhqghudp d phwrgrorjld PFPF sdud
fdvrv qrv txdlv d lqwhjudêær vreuh rv sduåphwurv ì lpsudwlfäyho1 Pdgljdq hw do1 +4<<9,
ghvhqyroyhx xpd dsur{lpdêær sru dprvwudjhp PFPF vreuh r hvsdêr gh judirv dfðfolfrv
sdufldophqwh gluhflrqdgrv1

Hvwdv frqvwuxêøhv gh J sru PFPF vær xpd dsur{lpdêær txh srgh/ d sulqfðslr/
dsur{lpdu d yhugdghlud srqghudêær ed|hvldqd gh prghorv dwudyìv gh dprvwudjhp gd glv0
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wulexlêær d srvwhulrul gd hvwuxwxud gdv uhghv1 Hodv wíp vlgr xvdgdv frp vxfhvvr hp xpd
ydulhgdgh gh uhghv frp shtxhqrv grpðqlrv/ jhudophqwh 7 d 47 yduläyhlv1 Qr hqwdqwr/ kä
dojxqv sureohpdv txh/ srwhqfldophqwh/ olplwdp vxdv h�flíqfldv hp grpðqlrv txh hqyroyhp
pxlwdv yduläyhlv1

51516 Glvwulexlêær d srvwhulrul gh xpd fdudfwhuðvwlfd frqvlvwhqwh
frp xpd rughp frqkhflgd

Hp yh} gh uhdol}du srqghudêær gh prghorv vreuh r hvsdêr gh wrgdv hvwuxwxudv/ qöv srghprv
frqvlghudu dshqdv dv hvwuxwxudv txh vær frqvlvwhqwhv frp dojxpd rughp wrwdo frqkhflgd
! gdv yduläyhlv/ rx vhmd/ frqvlghudprv hvwuxwxudv J qdv txdlv vh [l 5 �@JE[o�> hqwær/ l
suhfhgh o hp !> rx l ! o=

Sulphludphqwh/ frqvlghudprv r sureohpd gh fdofxodu d suredelolgdgh grv gdgrv
gdgd d rughp/

�h EGm !� ' [
JM:n

�hEGmJ>!��EJm !�

' [
JM:n

�hEGmJ��EJm !�= +5147,

Hperud hvwd vrpd vhmd uhvwulwd ãv uhghv frp qýphur gh sdlv olplwdgrv h frqvlv0
whqwhv frp !/ r qýphur gh hvwuxwxudv dlqgd ì h{srqhqfldophqwh judqgh1 Srghprv/ hqwær/
hvfrokhu xpd hvwuxwxud J> frqvlvwhqwh frp !> dwudyìv gd hvfrokd/ lqghshqghqwh/ gd idpðold
N sdud fdgd qö [l1

Vhmd Jn>A r frqmxqwr gh hvwuxwxudv hp Jn frqvlvwhqwhv frp ! = Xvdqgr E2=��� h
E2=�e� vhjxh txh

�h EGm !� ' [
JM:n>A

s\
l'�

vfruh E[l>�@JE[l�mG� = +5148,

D vxsrvlêær gh prgxodulgdgh grv sduåphwurv hp E2=.� hvwdehohfh txh d hvfrokd
grv sduåphwurv sdud d glvwulexlêær gh [l ghshqgh dshqdv gh vxd idpðold h qær gh wrgd
d uhgh1 Dvvlp/ vh hvwd vxsrvlêær iru vdwlvihlwd/ vrpdu vreuh wrgrv rv srvvðyhlv judirv
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frqvlvwhqwhv frp ! ì htxlydohqwh d vrpdu vreuh dv srvvðyhlv hvfrokdv gd idpðold gh fdgd
qö/ fdgd xpd frp vxd glvwulexlêær d sulrul grv sduåphwurv1

Gdgd d uhvwulêær vreuh r wdpdqkr gd idpðold/ r frqmxqwr frpsrvwr sru wrgrv rv
srvvðyhlv frqmxqwrv gh sdlv sdud r qö [l ì

Xl>A ' iN G N ! [l> mNm � nj > +5149,

rqgh N ! [l vljql�fd txh wrgrv rv qöv hp N suhfhghp [l hp ! h n ì r qýphur pä{lpr
gh sdlv sdud fdgd yduläyho= Dvvlp/ d suredelolgdgh grv gdgrv/ gdgd xpd rughp !> srgh
vhu hvfulwd frpr

�h EGm !� '
s\
l'�

[
NMFl>A

vfruh E[l>NmG� = +514:,

Lqwxlwlydphqwh/ d ljxdogdgh hvwdehohfh txh srghprv vrpdu vreuh wrgdv uhghv frq0
vlvwhqwhv frp ! dwudyìv gd vrpd vreuh r frqmxqwr gh srvvðyhlv idpðoldv sdud fdgd yduläyho
h/ hqwær/ pxowlsolfdu hvwh uhvxowdgr sdud glihuhqwhv yduläyhlv1 Hvwd wudqvirupdêær qrv shu0
plwh fdofxodu �h EGm !� h�flhqwhphqwh1 D h{suhvvær hp E2=�.� frqvlvwh gh xp surgxwr
frp xp whupr sdud fdgd yduläyho [l/ fdgd xp ghvwhv ì xpd vrpd vreuh wrgdv dv srvvðyhlv
idpðoldv sdud [l1 Gdgr r olplwh n vreuh r qýphur gh sdlv/ r qýphur gh srvvðyhlv idpðoldv
sdud d yduläyho [l ì qr pä{lpr �s

n
� � sn= Sruwdqwr/ d rughp gh frpsxwdêøhv hqyroylgdv

hp E2=�.� ì qr pä{lpr s � sn ' snn�= D frpsxwdêær gh �h EGm !� ì xp lpsruwdqwh sdvvr
qr dojrulwpr PFPF1

Suredelolgdgh d srvwhulrul gh xpd fdudfwhuðvwlfd i

Sdud fhuwrv wlsrv gh fdudfwhuðvwlfdv i / srghprv xvdu d wìfqlfd ghvfulwd qd vhêær dqwhulru
sdud fdofxodu d suredelolgdgh gh i hvwdu suhvhqwh qd hvwuxwxud gdgrv d rughp h rv gdgrv/
�h Ei m !> G�1 Hp jhudo/ vh iE=� ì xpd fdudfwhuðvwlfd/ txhuhprv fdofxodu

�h Ei m !>G� ' �h Ei>Gm !�
�h EGm !� =

R fäofxor gh �h EGm !� mä irl glvfxwlgr qd vhêær dqwhulru1 R qxphudgru gh
�h Ei m !> G� ì xpd vrpd vreuh wrgdv hvwuxwxudv txh frqwíp d fdudfwhuðvwlfd h vær frqvlv0
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whqwhv frp d rughp/

�h Ei>Gm !� ' [
JM:n>A

iEJ��EJm !� �hEGmJ�= +514;,

Hvwh fäofxor ghshqgh gr wlsr hvshfð�fr gd fdudfwhuðvwlfd i 1 D vlwxdêær pdlv
vlpsohv rfruuh txdqgr ghvhmdprv fdofxodu d suredelolgdgh d srvwhulrul gh xpd sduwlfxodu
hvfrokd grv sdlvN1 Sdud lvvr suhflvdprv vrpdu vreuh wrgrv rv judirv qrv txdlv�@JE[l� '
N= Qhvwh fdvr/ srghprv dsolfdu d phvpd irupd dqdoðwlfd ihfkdgd gh E2=�H�1 D ýqlfd
glihuhqêd ì txh uhvwulqjlprv Xl>A d iNj = Dvvlp/

f�h E�@JE[l� ' NmG>!� ' vfruhE[l>NmG�S
N�MFl>A

vfruhE[l>N�mG� = +514<,

Xpd vlwxdêær pdlv frpsoh{d rfruuh txdqgr ghvhmdprv fdofxodu d suredelolgdgh d
srvwhulrul gh xp dufr [l �$ [o= Qrydphqwh srghprv dsolfdu E2=�H�1 D ýqlfd glihuhqêd
ì txh uhvwulqjlprv Xm>A gh pdqhlud txh vhmd frqvwlwxðgr vrphqwh shorv vxefrqmxqwrv txh
frqwíp [l1 Hqwær

f�h E[l 5 �@JE[o�mG>!� '
S

tNMFo>AG[lMN�
vfruhE[o>NmG�S

NMFo>A
vfruhE[o>NmG� = +5153,

51517 Hvwlpdêær gd glvwulexlêær d srvwhulrul gh xpd fdudfwhuðv0
wlfd xvdqgr pìwrgr PFPF

Lqwurgx}lprv xpd glvwulexlêær d sulrul xqliruph vreuh wrgdv dv srvvðyhlv rughqv ! h
gh�qlprv � EJm !� frpr whqgr d qdwxuh}d gdv glvwulexlêøhv d sulrul xvdgdv qdv vhêøhv
dqwhulruhv1 Frqvwuxðprv/ hqwær/ xpd fdghld gh Pdunry P/ frp hvsdêr gh hvwdgrv frq0
vlvwlqgr gh wrgdv dv s- rughqv !/ fxmd glvwulexlêær gh htxloðeulr vhmd � E! mG� = Vlpxodprv
hvwd fdghld gh Pdunry/ rewhqgr xpd vhtÿíqfld gh dprvwudv !�> ===>!W h/ dvvlp/ srghprv
dsur{lpdu r ydoru hvshudgr gh txdotxhu ixqêær j E!� frpr

H djmGo � �
W

W[
w'�

j E!w� =

Hvshfl�fdphqwh/ srghprv dvvxplu j E!� ' �h Ei m !>G� sdud dojxpd fdudfwhuðv0
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wlfd +dufr, i h frpsxwdu j E!w� ' �h Ei m !w> G� frpr ghvfulwr qdv vhêøhv dqwhulruhv1
Sdud frqvwuxlu d fdghld gh Pdunry/ xvdprv r dojrulwpr Phwursrolv0Kdvwlqjv h

gh�qlprv t E!� m !� frpr d ghqvlgdgh jhudgrud gd wudqvlêær gh ! sdud !� = R dojrulwpr
hqwær dfhlwd hvwd wudqvlêær frp suredelolgdgh

� E!>!�� ' 4�?
�
�> � E!� mG� t E! m !��

� E! mG� t E!� m !�
�
>

h shupdqhfh hp ! frp suredelolgdgh �� � E!>!�� =
D ghqvlgdgh jhudgrud gd wudqvlêær gh! sdud!�> t E!� m !� > srgh vhu frqvwuxðgd gh

yäuldv pdqhludv/ edvhdgd qrv glihuhqwhv yl}lqkrv qr hvsdêr gh rughqv1 Hp xpd frqvwuxêær
vlpsohv/ frqvlghudprv vrphqwh rshudgruhv txh lqyhuwhp grlv qöv qd rughp +pdqwhqgr
wrgrv rv rxwurv qd phvpd srvlêær,

El�===lo===lp===ls� :�$ El�===lp===lo===ls� >!$!� =

Pdlruhv ghwdokhv vreuh r dojrulwpr Phwursrolv0Kdvwlqjv h vxd frqvwuxêær srgh
vhu hqfrqwudgr hp Fkle h Juhhqehuj +4<<8,1

516 Hvwlpdêær gd hvwuxwxud gh xpd uhgh suredeloðv0
wlfd glvfuhwd

Frqvlghuh r sureohpd gh dqdolvdu d glvwulexlêær gh xp frqmxqwr gh yduläyhlv j ' E[�> [2>
===> [s�> rqgh [l/ sdud l ' �> ===> s/ whp glvwulexlêær gh suredelolgdghv EhuqrxoolE�lo�>
frp �lo ' S �[l ' �mT@oJE[l�> J� > T@oJE[l� ghqrwd d o0ìvlpd frpelqdêær grv ydoruhv
dvvxplgrv sru �@JE[l�> sdud l ' �> ===> s h o ' �> ===> tl h rqgh tl ì r qýphur gh srvvðyhlv
frpelqdêøhv grv ydoruhv gh �@JE[l�=

Vhmd G ' i �> ===> qj xp frqmxqwr frpsohwr gh gdgrv revhuydgrv/ rqgh fdgd  m>
sdud m ' �> ===> q> ì xpd uhdol}dêær frpsohwd gdv yduläyhlv [�>[2> ===>[s1 Vxsrqkd �E!�
xpd glvwulexlêær d sulrul sdud !( �EJm !� xpd glvwulexlêær d sulrul sdud J frqvlvwhqwh
frp! h gd qdwxuh}d gdv glvwulexlêøhv d sulrul ghvfulwdv qd vhêær dqwhulru h> �E�mJ>!� xpd
glvwulexlêær d sulrul sdud �/ rqgh � ì r yhwru gh sduåphwurv dvvrfldgrv ãv glvwulexlêøhv
gh suredelolgdghv frqglflrqdlv/ txh vdwlvid} dv frqglêøhv gh prgxodulgdgh grv sduåphwurv
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h gh lqghshqgíqfld joredo gh sduåphwurv1
D glvwulexlêær d sulrul frqmxqwd sdud E!> J>�� ì gdgd sru

�E ! > J>�� ' �E!��EJm !��E�mJ>!�
' �E!�

# s\
l'�

�[l E�@JE[l��
$# s\

l'�
� ��[l��@JE[l�mJ>!�$

' �E!�
# s\

l'�
�[l E�@JE[l�� � ��[l��@JE[l�mJ>!�$ > +5154,

rqgh �[l��@JE[l� ì r yhwru gh suredelolgdghv lqghshqghqwhv gh [l ' � gdgdv dv yäuldv
frpelqdêøhv grv ydoruhv gh vhxv sdlv �@JE[l� h �[l E�@JE[l�� ì xpd glvwulexlêær vreuh
rv srvvðyhlv frqmxqwrv gh sdlv gh [l=

D glvwulexlêær d srvwhulrul sdud E!> J>�� ì/ hqwær/ gdgd sru

�E!> J>�mG� 2 �E!>J>�� �hEGm !>J>��>

rqgh �hEGm !> J>�� ì d suredelolgdgh grv gdgrv gdgd xpd uhgh suredeloðvwlfd hvshfð�fd1
Frpr rv gdgrv vær frpsohwrv/ rx vhmd/ qær whprv gdgrv shuglgrv h qhqkxpd yduläyho
rfxowd/ hvwh whupr ì r surgxwr gdv suredelolgdghv frqglflrqdlv/

�hEGm !>J>�� '
q\
m'�

s\
l'�

�hE[lm ' {lmmT@JE[l�m>�[l��@JE[l��> +5155,

rqgh {lm ì r ydoru gd yduläyho [l qd m0ìvlpd dprvwud1
Gh�qlgdv �hEGm !> J>�� h �E�mJ>!�> d glvwulexlêær d srvwhulrul sdud E!>J>��

srgh vhu hvfulwd frpr

�E ! > J>�mG� 2 �E!��EJm !��E�mJ>!� �hEGm !>J>��
' �E!�

# s\
l'�

�[l E�@JE[l�� � ��[l��@JE[l�mJ
�$�

�
# q\
m'�

s\
l'�

�hE[lm ' {lmmT@JE[l�m>�[l��@JE[l��
$
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�E!> J>�mG� 2 �E!�
s\
l'�

3
EEC �[l E�@JE[l��

#
qT
m'�

�hE[lm ' {lmmT@JE[l�m>�[l��@JE[l��
$
�

�� ��[l��@JE[l�mJ>!�
4
FFD =

+5156,

Vhmd Jn>A r frqmxqwr gh hvwuxwxudv hp Jn> frqmxqwr gh wrgrv rv judirv frp qýphur
gh sdlv olplwdgr shod frqvwdqwh n h frqvlvwhqwhv frp!> d glvwulexlêær d srvwhulrul pdujlqdo
sdud ! srgh vhu rewlgd dwudyìv gd lqwhjudêær gh �E!> J>�mG� hp uhodêær d � h gd vrpd
gh �E!> J>�mG� sdud wrgdv dv hvwuxwxudv J 5 Jn>A/

�E ! mG� ' [
JM:n>A

]
�E!> J>�mG� g�

2 �E!� [
JM:n>A

s\
l'�

;AAAAA?
AAAAA=

�[l E�@JE[l���

� U
5
997

#
qT
m'�

�hE[lm ' {lmmT@JE[l�m>�[l��@JE[l��
$
�

�� ��[l��@JE[l�mJ>!� g�[l��@JE[l�

6
::8

<AAAAA@
AAAAA>

' �E!� [
JM:n>A

s\
l'�

vfruhE[l>�@JE[l�mG�

�E! mG� 2 �E!�
s\
l'�

[
NMFl>A

vfruh E[l>NmG� > +5157,

rqgh
vfruh E[l>NmG� ' �[l EN� U

#
qT
m'�

�hE[lm ' {lmm�m>�[l�N�
$
� ��[l�NmJ>!� g�[l�N h

Xl>A ' iN G N ! [l> mNm � nj ì r frqmxqwr gh wrgrv rv srvvðyhlv frqmxqwrv gh sdlv
sdud [l frp qr pä{lpr n sdlv1

Vh [l/ sdud l ' �> ===s/ iru d sulphlud yduläyho hp xpd rughp hvshfð�fd gh j/
r frqmxqwr Xl>A vh uhvwulqjh dr frqmxqwr >> EXl>A ' >�/ srlv qhqkxpd yduläyho dqwhfhgh
[l qd rughp h/ frqvhtxhqwhphqwh/ qhqkxpd yduläyho ì fdqglgdwd d vhu sdl gh [l1 Mä
�[l�� ' �� ' �h E[lm ' �� > sdud m ' �> ===> q1 Vh [l iru d vhjxqgd yduläyho gd rughp/ r
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frqmxqwr Xl>A ì frpsrvwr shor frqmxqwr > h sru �[E��
� �Xl>A ' �>(�[E��

��� > rqgh [E��
ì d sulphlud yduläyho gd rughp1 Qhvwh fdvr/ �[l�� ' �� ' �h E[lm ' �� > sdud m ' �> ===> q h
�[l�i[E��j ' E��> �2� > rqgh �� ' �h �[lm ' �m[E�� ' f� h �2 ' �h �[lm ' �m[E�� ' �� > sdud
m ' �> ===> q1

Fdvr[l vhmd d whufhlud yduläyho gd rughp/ Xl>A ' i>(�[E��
� (�[E2�

� ( �[E��> [E2�
�j>

rqgh [E�� ì d sulphlud yduläyho gd rughp h [E2� ì d vhjxqgd yduläyho gd rughp1 R qýphur
gh hohphqwrv hp �[l�N dvvrfldgr d fdgd frqmxqwr N gh Xl>A ì 2�N�/ rqgh mNm ì r qýphur
gh yduläyhlv hp N/ reuljdwruldphqwh phqru rx ljxdo d n1 Vh [l iru d txduwd yduläyho qd
rughp/ Xl>A ' i>(�[Eo�

� > sdud o ' �> 2> �(�[Eo�> [Ep�
� > sdud o ' �> 2> �/ p ' �> 2> � h

o 9' p(�[E��> [E2�> [E��
�j> rqgh [Eo� ì d o0ìvlpd yduläyho gd rughp1

Vh d srvlêær gh [l qd rughp iru vxshulru ã txduwd/ r frqmxqwr Xl>A ì frqvwuxðgr
vhjxlqgr r phvpr surfhglphqwr ghvfulwr dflpd h vhpsuh fxlgdqgr sdud txh r qýphur gh
yduläyhlv hp fdgd frqmxqwr N gh Xl>A qær vhmd vxshulru d n/ qýphur pä{lpr gh sdlv sru
yduläyho1

D h{suhvvær pdwhpäwlfd sdud �hE[lm ' {lmm�m>�[l�N� yduld sdud fdgd frqmxqwr N
gh Xl>A/ dvvlp frpr r qýphur gh hohphqwrv gh �[l�N ghshqgh gr frqmxqwr N frqvlghudgr
d fdgd lqvwdqwh1 Frpr rv hohphqwrv gh fdgd �[l�N vær suredelolgdghv/ vxsrvwdphqwh
lqghshqghqwhv/ h frpr wdo yduldp hqwuh Ef> �� > ì sdguær dvvxplu txh d y0ìvlpd frpsrqhqwh
gdv 2�N� suredelolgdghv gh �[l�N whp glvwulexlêær Ehwd frp sduåphwurv �y A f h �y A f=
Ghvwd pdqhlud/

� ��[l�NmJ
� ' 2�N�\

y'�

�
E E�y> �y��

�y3�y E�� �y��y3� +5158,

h d ixqêær vfruh E[l>NmG� whp xpd h{suhvvær pdwhpäwlfd ihfkdgd sdud fdgd frqmxqwr
N gh Xl>A> sdud l ' �> 2> ===> s1

FrqvlghudqgrN '>> d yduläyho[l> sdud l ' �> 2> ===> s> whp glvwulexlêærEhuqrxool E���/
frqvhtxhqwhphqwh �[l�N ' i��j � Ehwd E��> ��� h

�hE[lm ' {lmm�[l�N� ' �{lm� E�� ����3{lm = +5159,

Ghvwd pdqhlud/
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vfruh E[l>NmG� ' �[l EN��
�
] �

f

# s\
l'�

�{lm� E�� ����3{lm
$

�
E E��> ����

��3�� E�� �����3� g��

' �[l EN� �
E E��> ���

] �

f
�

qS
m'�

{lmn��3�
� E�� ���

q3 qS
m'�

{lmn��3�
g��

' �[l EN� E
�qE�� n ��> qEf� n ��

�
E E��> ��� > +515:,

rqgh qEd� ' qýphur gh fdvrv hp G wdo txh [l ' d> sdud d ' f> � h EE�> �� ì d ixqêær
pdwhpäwlfd Ehwd1

Frqvlghudqgr N ' i[oj/ wdo txh [o suhfhgh d yduläyho [l qd rughp ! h o 9' l>

[l �
;?
= EhuqrxoolE���> vh [o ' f

EhuqrxoolE�2�> vh [o ' � =

Frqvhtxhqwhphqwh/ �[l�N ' i��> �2j > �y � Ehwd E�y> �y� > sdud y ' �> 2 h

�hE[lm ' {lmm[om ' {om>�[l�N� ' �{lmE�3{om�� E�� ���E�3{lm�E�3{om� �{lm{om2 E�� �2�E�3{lm�{om 1
+515;,

Dvvlp/

vfruh E[l>NmG� ' �[l EN��

�
] �

f
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f
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m'�
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�{lm{om2 E�� �2�E�3{lm�{om
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AAAA>
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vfruh E[l>NmG� ' �[l EN�
2T

y'�
E E�y> �y�

] �

f

;?
=�

qS
m'�

{lm{omn�23�
2 E�� �2�

qS
m'�

{om3
qS
m'�

{lm{omn�23� g�2
<@
>�

�
] �

f

;?
=�

qS
m'�

{lm3
qS
m'�

{lm{omn��3�
� E�� ���

q3 qS
m'�

{om3
qS
m'�

{lmn
qS
m'�

{lm{omn��3� g��
<@
>

' �[l EN� E
�qE�>f� n ��> qEf>f� n ��

�E �qE�>�� n �2> qEf>�� n �2
�

2T
y'�

E E�y> �y�
> +515<,

rqgh qEd>e� ' qýphur gh fdvrv hp G wdo txh [l ' d h [o ' e> sdud d ' f> �> e ' f> �1
Sdud N ' i[o>[pj > wdo txh [o h [p suhfhghp [l qd rughp ! h o 9' p 9' l>

[l �

;AAAAAA?
AAAAAA=

EhuqrxoolE���> vh [o ' [p ' f
EhuqrxoolE�2�> vh [o ' � h [p ' f
EhuqrxoolE���> vh [o ' f h [p ' �
EhuqrxoolE�e�> vh [o ' [p ' �

=

Frqvhtxhqwhphqwh/ �[l�N ' i��> �2> ��> �ej > �y � Ehwd E�y> �y� > sdud y ' �> 2> �> e h

�hE[lm ' {lmm[om ' {om> [pm ' {pm>�[l�N� ' �{lmE�3{om�E�3{pm�
� �

� E�� ���E�3{lm�E�3{om�E�3{pm� �{lm{omE�3{pm�
2 E�� �2�E�3{lm�{omE�3{pm�

��{lmE�3{om�{pm
� E�� ���E�3{lm�E�3{om�{pm �

��{lm{om{pm
e E�� �e�E�3{lm�{om{pm 1 +5163,

Dvvlp/

vfruh E[l>NmG� ' �[l EN�
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f
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f
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E E�y> �y��
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$,

g�� = = = g�e



51 UHGHV SUREDELOÐVWLFDV 55

vfruh E[l>NmG� ' �[l EN�
eT

y'�
E E�y> �y�

E �qE�>f>f� n ��> qEf>f>f� n ��
��

�E �qE�>�>f� n �2> qEf>�>f� n �2
�E �qE�>f>�� n ��> qEf>f>�� n ��

��
�E �qE�>�>�� n �e> qEf>�>�� n �e

� > +5164,

rqgh qEd>e>f� ' qýphur gh fdvrv hp G wdo txh [l ' d/ [o ' e h [p ' f> sdud d ' f> �>
e ' f> �> f ' f> �1

D ghwhuplqdêær gd ixqêær vfruh E[l>NmG� sdud frqmxqwrv N frp �> e> ===rx n
yduläyhlv fdqglgdwdv d vhuhp sdlv gh [l ì uhdol}dgd gh pdqhlud vhphokdqwh ã ixqêær
vfruh E[l>NmG� sdud frqmxqwrv N frp f> � rx 2 yduläyhlv ghvfulwd dflpd1

Gh�qlgd �E! mG�/ srghprv frqvwuxlu d fdghld gh Pdunry P/ frp hvsdêr gh
hvwdgrv frpsrvwr shodv s- srvvðyhlv rughqv/ xvdqgr r dojrulwpr Phwursrolv0Kdvwlqjv/ qr
txdo xpd wudqvlêær gd rughp ! sdud d rughp !� ì dfhlwd frp suredelolgdgh

�E!>!�� ' 4�?
�
�> � E!� mG�

� E! mG�
�
/

rqgh !� ì jhudgd d sduwlu gh !> dwudyìv gd lqyhuvær gh gxdv yduläyhlv hvfroklgdv dohdwrul0
dphqwh h pdqwhqgr wrgdv dv rxwudv qd phvpd srvlêær

El�===lo===lp===ls� :�$ El�===lp===lo===ls� >!$!� =

Frqvwuxðgd h vlpxodgd d fdghld gh Pdunry/ rewhprv xpd vhtÿíqfld gh rughqv
!�> ===>!W h/ dvvlp/ srghprv dsur{lpdu r ydoru hvshudgr gh txdotxhu ixqêær jE!� frpr

H djmGo � �
W

W[
w'�

j E!w� =

Hvshfl�fdphqwh/ srghprv dvvxplu j E!� ' �h Ei m !>G� sdud dojxpd fdudfwhuðv0
wlfd i h frpsxwdu j E!w� ' �h Ei m !w> G�1

D suredelolgdgh d srvwhulrul gh xp dufr [l �$ [o> qrvvr pdlru lqwhuhvvh qhvwh
hvwxgr/ ì dsur{lpdgd sru E2=2f�=
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51614 Dsolfdêær hp gdgrv vlpxodgrv
Sdud dsolfdêær gd phwrgrorjld gh hvwlpdêær gd hvwuxwxud gh ghshqgíqfld hqwuh dv yduläyhlv
gh xpd uhgh suredeloðvwlfd/ frqvlghudprv xp frqmxqwr gh yduläyhlvj ' E[�>[2> [�> [e> [D�/
fxmd hvwuxwxud gh ghshqgíqfld hqwuh dv yduläyhlv ì ghvfulwd qd Iljxud 2=2 Ed� h rqgh dv
yduläyhlv [l*v vær yduläyhlv elqäuldv frp dv vhjxlqwhv glvwulexlêøhv/

[� � EhuqrxoolE����>

[2 � EhuqrxoolE�2��>

[� �

;AAAAAA?
AAAAAA=

EhuqrxoolE����> vh [� ' [2 ' f
EhuqrxoolE��2�> vh [� ' f h [2 ' �
EhuqrxoolE����> vh [� ' � h [2 ' f
EhuqrxoolE��e�> vh [� ' [2 ' �

>

[e �
;?
= EhuqrxoolE�e��> vh [� ' f

EhuqrxoolE�e2�> vh [� ' � h

[D �
;?
= EhuqrxoolE�D��> vh [� ' f

EhuqrxoolE�D2�> vh [� ' � >

rqgh �lo ' S E[l ' �mT@oJE[l�> J�> T@oJE[l� ghqrwd d o0ìvlpd frpelqdêær grv ydoruhv
dvvxplgrv sru �@JE[l�> sdud l ' �> ===> s h o ' �> ===> tl h rqgh tl ì r qýphur gh frpelqdêøhv
grv ydoruhv gh �@JE[l�=

Frqvlghudqgr �E!� h �EJm !� glvwulexlêøhv xqliruphv glvfuhwdv/ whprv txh

�E! mG� 2
s\
l'�

[
NMFl>A

vfruh E[l>NmG� > +5165,

rqgh vfruh E[l>NmG� ' U #
qT
m'�

�hE[lm ' {lmm�m>�[l�N�
$
� ��[l�NmJ

� g�=
Jhudprv d sduwlu gh � ' E���> �2�> ���> ��2> ���> ��e> �e�> �e2> �D�> �D2�@ Ef=D> f=�> f=�D/

f=2D> f=.> f=HD> f=�D> f=b> f=�D> f=.� HDf uhdol}dêøhv gd uhgh suredeloðvwlfd loxvwudgd qd Iljxud
2=2 Ed� h dwudyìv gr dojrulwpr Phwursrolv0Kdvwlqjv/ glvfxwlgr qd vhêær dqwhulru/ jhudprv
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�f�fff rughqv gh � E! mG� = R qýphur pä{lpr frqvlghudgr gh sdlv sru idpðold/ n/ irl
ljxdo d �> d rughp sdud d lqlfldol}dêær gr dojrulwpr/ !Ef�/ irl xpd rughqdêær dohdwöuld gdv
yduläyhlv h dvvxplprv glvwulexlêøhv d sulrul qær lqirupdwlydv sdud wrgrv rv hohphqwrv gh
�[l�N/ vxsrqgr �y ' �y ' �> sdud � � l � D h � � y � 2�N�=

Gdv �f�fff rughqv jhudgdv shor dojrulwpr/ frohwdprv xpd dprvwud gh 2fff ru0
ghqv1 Sdud lvwr/ ghvfduwdprv dv �fff sulphludv rughqv jhudgdv h frohwdprv xpd d fdgd Df
uhdol}dêøhv gd fdghld gh Pdunry jhudgd1 Frpr j ì frpsrvwr sru flqfr yduläyhlv +s ' D,/
whprv 2�s2� ' 2f srvvðyhlv dufrv qd hvwuxwxud h/ sdud fdgd rughp gd dprvwud/ fdofxodprv
d suredelolgdgh d srvwhulrul f�h E[l 5 �@JE[o�mG>!w� gd suhvhqêd gh fdgd dufr/ gh�qlgd
hp E2=2f�/ sdud l ' �> ===> D> o ' �> ===D h l 9' o=

X1 X2

X3

X4 X5

X1 X2

X3

X4 X5

Ed� Ee�
Iljxud 2=2= Ed� Hvwuxwxud gh j1 Ee� Hvwuxwxud hvwlpdgd gh j1

Ilqdophqwh/ d suredelolgdgh gr dufr [l $ [o hvwdu suhvhqwh qd hvwuxwxud gh j
srgh vhu hvwlpdgd sru

f�h E[l 5 �@JE[o�mG>!� '
2fffS
w'�

f�h E[l 5 �@JE[o�mG>!w�
2fff = +5166,

Sdud r frqmxqwr gh gdgrv frqvlghudgr qhvwh hvwxgr/ dv suredelolgdghv hvwlpdgdv
gh suhvhqêd grv dufrv qd hvwuxwxud vær dsuhvhqwdgdv qd pdwul} S d vhjxlu/
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S '

[�
[2
[�
[e
[D

[� [2 [� [e [D3
EEEEEEEEEC

f=�Df f=2�. f=f�� f=f�H
f=f.H f=2�2 f=ffe f=ff.
f=.S� f=.�2 f=HSS f=Hb�
f=f22 f=f�2 f=��e f=2ff
f=f�2 f=f�� f=�fb f=f.H

4
FFFFFFFFFD
>

rqgh slo ' f�h E[l 5 �@JE[o�mG>!� =
Il{dqgr xpd suredelolgdgh gh fruwh ljxdo d f=Df/ srghprv frqvwuxlu d hvwuxwxud gh

ghshqgíqfld gh j ' E[�> [2> ===> [D� frpr vhqgr frpsrvwd shorv dufrv frp suredelolgdgh
d srvwhulrul hvwlpdgd vxshulru d f=Df1 Ghvwd pdqhlud/ d hvwuxwxud hvwlpdgd sdud j srvvxl
rv dufrv [� $ [�> [� $ [2> [� $ [e h [� $ [D/ rx vhmd/ dv yduläyhlv [�> [2> [e h
[D vær gluhwdphqwh ghshqghqwhv gh [�=

Frpsdudqgr d hvwuxwxud hvwlpdgd/ uhsuhvhqwdgd qd Iljxud 2=2 Ee�/ frp d hvwux0
wxud xwlol}dgd sdud jhudu rv gdgrv/ uhsuhvhqwdgd qd Iljxud 2=2 Ed�/ revhuydprv txh rv dufrv
[� $ [e h [� $ [D irudp fruuhwdphqwh hvwlpdgrv/ dr sdvvr txh rv dufrv [� $ [� h
[2 $ [� irudp lqyhuwlgrv1

Hvwd lqyhuvær qd hvwlpdêær grv dufrv [� $ [� h [2 $ [�/ txh vær mxvwdphqwh rv
dufrv txh dvvrfldp rv grlv yìuwlfhv udl} [� h [2 +yduläyhlv lqghshqghqwhv, dr yìuwlfh �okr/
[�> frpxp d dperv/ qrv lqglfd d h{lvwíqfld gh xpd srvvðyho gh�flíqfld gd phwrgrorjld hp
lghqwl�fdu dv yduläyhlv lqghshqghqwhv +yìuwlfhv udl} txh lqlfldp d uhgh h txh lq xhqfldp/
gluhwdphqwh rx lqgluhwdphqwh/ qd glvwulexlêær gh suredelolgdghv gdv ghpdlv yduläyhlv
gd uhgh, h hvwlpdu vhxv yìuwlfhv �okrv1 Mä d hvwuxwxud gh ghshqgíqfld hqwuh yduläyhlv
txh qær vær qöv udl} +qr h{hpsor/ [�> [e h [D, ì fruuhwdphqwh hvwlpdgd1 Dvvlp/ d
phwrgrorjld dsuhvhqwdgd qhvwh hvwxgr sduhfh hvwlpdu frpr yduläyhlv lqghshqghqwhv rv
�okrv grv yhugdghlurv yìuwlfhv udl} h lghqwl�fdu dv yhugdghludv yduläyhlv lqghshqghqwhv
frpr ghshqghqwhv grv qöv udl} hvwlpdgrv1

D frqyhujíqfld gd fdghld gh Pdunry sdud d glvwulexlêær d srvwhulrul gh lqwhuhvvh
srgh vhu yhul�fdgd jud�fdphqwh/ dwudyìv gr juä�fr gr ydoru jhudgr d fdgd lwhudêær gr
dojrulwpr yhuvxv d rughp gh jhudêær grv ydoruhv1 Qd vlwxdêær frqvlghudgd qhvwh hvwxgr/ d
fdgd lwhudêær xpd vhtÿíqfld gh yduläyhlv +xpd rughp, ì jhudgd1 Sruwdqwr/ qær ì srvvðyho
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frqvwuxlu xp juä�fr sodqr grv ydoruhv jhudgrv yhuvxv rughp gh jhudêær1

Iljxud 2=�= Juä�frv gh Frqyhujíqfld/ rqgh �@o ' �@JE[o�
Sru hvwh prwlyr/ rswdprv/ sdud yhul�fdu d frqyhujíqfld gd fdghld sdud d glv0

wulexlêær d srvwhulrul gd rughp/ �E! mG�> sru dqdolvdu r frpsruwdphqwr ghf�h E[l 5 �@JE[o�mG>!� > sdud l ' �> ==> D/ o ' �> ===> D h l 9' o> d fdgd qryd rughp frqvlgh0
udgd qr hvwxgr1

Frpr h{lvwhp 53 srvvðyhlv dufrv qd hvwuxwxud gh j ' E[�> ===> [D�> frqvlghudprv
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qd dqäolvh gd frqyhujíqfld dshqdv r frpsruwdphqwr gh f�h E[l 5 �@JE[o�mG>!� sdud
flqfr dufrv/ grlv ghohv dowdphqwh suryäyhlv h fruuhwdphqwh hvwlpdgrv qd hvwuxwxud E[� $
[e h [� $ [D�> grlv txh irudp hvwlpdgrv huurqhdphqwh +[� $ [� h [2 $ [�� h
xp dufr srxfr suryäyho E [e $ [2� = Sdud fdgd xp grv flqfr dufrv frqvlghudgrv qd
dqäolvh/ frqvwuxðprv juä�frv gd f�h E[l 5 �@JE[o�mG>!� sdufldo fdofxodgd hp fdgd rughp
gd dprvwud1 D suredelolgdgh sdufldo gd w0ìvlpd rughp ì fdofxodgd frpr hp E2=���/ ohydqgr
hp frqvlghudêær dshqdv d w0ìvlpd dprvwud h dv rughqv dqwhulruhv d hod h qær wrgdv dv 2fff
rughqv1

Dvvlp/ yhul�fdprv d frqyhujíqfld gd fdghld sdud d glvwulexlêær d srvwhulrul gd
rughp dwudyìv gd frqyhujíqfld gdv suredelolgdghv sdufldlv gh fdgd dufr sdud d vxd uhv0
shfwlyd f�h E[l 5 �@JE[o�mG>!� = Qd Iljxud 2=� / revhuydprv txh/ frp d hyroxêær gd
fdghld/ dv suredelolgdghv sdufldlv gh fdgd dufr frqyhujhp sdud f�h E[l 5 �@JE[o�mG>!�/
srlv/ d sduwlu gd rughp Dff/ sudwlfdphqwh wrgdv dv suredelolgdghv sdufldlv hp fdgd rughp
vh hvwdelol}dp hp f�h E[l 5 �@JE[o�mG>!� = Ghvwd pdqhlud/ frqfoxðprv txh d fdghld gh
Pdunry P jhudgd shor dojrulwpr frqyhujlx sdud d glvwulexlêær d srvwhulrul �E! mG�=

51615 Dydoldêær grv hvwlpdgruhv
Qd hvwlpdêær gd hvwuxwxud gh ghshqgíqfld gr frqmxqwr gh yduläyhlv frqvlghudgd qd vhêær
dqwhulru h loxvwudgd qd Iljxud 2=2 Ed�/ revhuydprv d srvvðyho h{lvwíqfld gh xpd gh�flíq0
fld gd phwrgrorjld dsuhvhqwdgd qhvwh hvwxgr hp lghqwl�fdu dv yduläyhlv lqghshqghqwhv h
hvwlpdu dv vxdv yduläyhlv �okdv1 Ghvwd pdqhlud/ frp r remhwlyr gh yhul�fdu vh hvwd pä hvwl0
pdêær gdv yduläyhlv lqghshqghqwhv ì xp sureohpd gd phwrgrorjld hp hvwxgr rx vh irl rfd0
vlrqdgd dshqdv ghylgr dr frqmxqwr gh yduläyhlv frqvlghudgd qd vhêær dqwhulru/ uhdol}dprv
xp hvwxgr gh vlpxodêær edvhdgr qr frqmxqwr gh yduläyhlv elqäuldv j ' E[�> [2> ===> [.�
frp txdwur glihuhqwhv hvwuxwxudv gh ghshqgíqfld txh srvvxhp glvwlqwdv yduläyhlv frpr
yìuwlfhv udl}1

Jhudprv d sduwlu gh �� '+f=�> f=D> f=�> f=S> f=S> f=�> f=.D> f=2D> f=�> f=HD> f=�D> f=b>
f=�D> f=.f,> �2 '+f=�> f=D> f=S> f=�> f=.D> f=2D> f=�> f=HD> f=�D> f=b> f=�D> f=.f,> �� '+316/ 318/
316/ 319/ 319/ 316/ 316/ 31;8/ 3148/ 31</ 3148/ 31:3, h �e '+316/ 318/ 316/ 319/ 319/ 316/
31;8/ 3148/ 31</ 3148/ 31:3, ;83 uhdol}dêøhv gdv uhghv suredeloðvwlfdv loxvwudgdv/ uhvshfwl0
ydphqwh/ qdv Iljxudv 2=e Ed�/ 2=D Ed�/ 2=S Ed� h 2=.Ed� h/ sdud fdgd uhgh suredeloðvwlfd/
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jhudprv dwudyìv gr dojrulwpr Phwursrolv0Kdvwlqjv 2D�fff rughqv gh � E! mG� = R qýphur
pä{lpr frqvlghudgr gh sdlv sru idpðold/ n/ irl ljxdo d �> d rughp sdud d lqlfldol}dêær
gr dojrulwpr/!Ef�/ irl xpd rughqdêær dohdwöuld gdv yduläyhlv h dvvxplprv glvwulexlêøhv d
sulrul qær lqirupdwlydv sdud wrgrv rv hohphqwrv gh �[l�N/ vxsrqgr �y ' �y ' �> sdud
� � l � . h � � y � 2�N�=

Gdv 2D�fff rughqv jhudgdv shor dojrulwpr sdud fdgd uhgh/ frohwdprv xpd dprvwud
gh Dfff rughqv1 Sdud lvwr/ ghvfduwdqgr dv �fff sulphludv rughqv jhudgdv h frohwdprv xpd
d fdgd Df rughqv1 Frpr j ì frpsrvwr sru vhwh yduläyhlv +s ' .,/ whprv 2�s2� ' e2
srvvðyhlv dufrv qd hvwuxwxud h/ sdud fdgd rughp gd dprvwud/ hvwlpdprv d suredelolgdgh
d srvwhulrul �h E[l 5 �@JE[o�mG>!w� gd suhvhqêd gh fdgd dufr/ gh�qlgd hp E2=2f�/ sdud
l ' �> ===> .> o ' �> ===. h l 9' o=

Ilqdophqwh/ d suredelolgdgh gr dufr [l $ [o hvwdu suhvhqwh qd hvwuxwxud gh j
srgh vhu fdofxodgd frpr

f�h E[l 5 �@JE[o�mG>!� '
DfffS
w'�

f�h E[l 5 �@JE[o�mG>!w�
Dfff = +5167,

Il{dqgr xpd suredelolgdgh gh fruwh ljxdo d f=Df/ srghprv frqvwuxlu d hvwux0
wxud gh ghshqgíqfld gh j frpr vhqgr frpsrvwd shorv dufrv frp suredelolgdgh hvwlpdgd
vxshulru d f=Df1 Dv suredelolgdghv hvwlpdgdv gh suhvhqêd grv dufrv qdv hvwuxwxudv vær
dsuhvhqwdgdv qdv pdwul}hv S�/ S2/ S� h Se qdv Iljxudv 2=e Ef�/ 2=D Ef�/ 2=S Ef� h 2=.Ef�/
uhvshfwlydpdqwh/ rqgh slo ' f�h E[l 5 �@JE[o�mG>!�1 Dv hvwuxwxudv hvwlpdgdv vær uhsuh0
vhqwdgdv qdv Iljxudv 2=e Ee�/ 2=D Ee�/ 2=S Ee� h 2=.Ee�1

Frpsdudqgr dv hvwuxwxudv hvwlpdgdv frp dv hvwuxwxudv xwlol}dgdv sdud d jhudêær
grv gdgrv/ revhuydprv txh/ jhudophqwh/ d uhodêær gh ghshqgíqfld hqwuh rv yìuwlfhv udl} h
vhxv �okrv irl lqyhuwlgd qd hvwlpdêær/ rx vhmd/ rv yhugdghlurv yìuwlfhv udl} irudp hvwlpdgrv
frpr ghshqghqwhv gdv yduläyhlv txh/ qd uhdolgdgh/ vær vxdv �okdv1

Hp dojxpdv hvwuxwxudv/ d lqyhuvær hqwuh yìuwlfhv sdlv h �okrv vh uhshwh hqwuh
dv yduläyhlv �okdv grv yìuwlfhv udl} +yduläyhlv gd vhjxqgd jhudêær qd uhgh, h vhxv �okrv
+yduläyhlv gd whufhlud jhudêær,1 Qr hqwdqwr/ revhuydprv qdv pdwul}hv gh suredelolgdghv
hvwlpdgdv grv dufrv txh d suredelolgdgh grv dufrv txh lqyhuwhp d yhugdghlud uhodêær gh
ghshqgíqfld hqwuh yduläyhlv gd vhjxqgd h whufhlud jhudêær/ dshvdu gh vhuhp vxshulruhv
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d f=Df/ qær vær wær dowdv txdqwr dv suredelolgdghv grv dufrv txh lqyhuwhp d yhugdghlud
uhodêær gh dvvrfldêær hqwuh rv yìuwlfhv udl} h vhxv �okrv h yduldp/ jhudophqwh/ hqwuh f=Df
h f=Sf1 Mä dv suredelolgdghv hvwlpdgdv grv dufrv txh uhsuhvhqwdp d yhugdghlud uhodêær gh
ghshqgíqfld hqwuh dv yduläyhlv gd vhjxqgd h whufhlud jhudêær vær suö{lpdv d f=Df/ dshvdu
gh vhuhp lqihulruhv/ h yduldp/ xvxdophqwh/ hqwuh f=ef h f=Df1

X1 X2

X3 X4

X5

X6 X7

X1 X2

X3 X4

X5

X6 X7

Ed� Hvwuxwxud gh j Ee� Hvwuxwxud hvwlpdgd

S�'

[�
[2
[�
[e
[D
[S
[.

[� [2 [� [e [D [S [.3
EEEEEEEEEEEEEEEC

f=f�D f=2.e f=ffH f=f�2 f=ffb f=f��
f=ffS f=ff. f=fbS f=ff� f=ffb f=ffS
f=.2S f=f2� f=DHb f=�b� f=ffb f=fee
f=f2D f=bfe f=f.S f=�HH f=ffD f=f�f
f=f�. f=f�e f=fHb f=Sf� f=HH� f=HD.
f=f�� f=ffb f=ffH f=ff� f=��. f=f.2
f=ffS f=f�� f=fe� f=ffe f=�e� f=f�S

4
FFFFFFFFFFFFFFFD

Ef� Pdwul} gh Suredelolgdghv Hvwlpdgdv grv Dufrv
Iljxud 2=e1 Uhgh Suredeloðvwlfd 4

Mä d hvwuxwxud gh ghshqgíqfld hqwuh yduläyhlv dorfdgdv d sduwlu gd whufhlud jhudêær
qr judx gh sduhqwhvfr ì/ jhudophqwh/ hvwlpdgd fruuhwdphqwh1

Qd hvwuxwxud uhsuhvhqwdgd qd Iljxud 2=e/ revhuydprv txh rv dufrv [� $ [� h
[2 $ [e> dvvrfldgrv ãv yduläyhlv lqghshqghqwhv [� h [2/ irudp lqyhuwlgrv/ dvvlp frpr r
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dufr txh dvvrfld [e d [D1 R dufr [� $ [e irl dfuhvfhqwdgr ã hvwuxwxud h [� $ [D qær
irl hylghqwh1 Mä rv dufrv [D $ [S h [D $ [. irudp fruuhwdphqwh hvwlpdgrv1

D Iljxud 2=D dsuhvhqwd xpd hvwuxwxud frp gxdv yduläyhlv/ qr lqðflr gd uhgh/
wrwdophqwh lqghshqghqwhv gdv ghpdlv yduläyhlv/ rx vhmd/ vhp dojxpd dvvrfldêær frp rv
rxwurv yìuwlfhv gr frqmxqwr1 Dphwrgrorjld lghqwl�frx grlv vxefrqmxqwrv lqghshqghqwhv gh
yduläyhlv ghqwur gr frqmxqwr j1 R sulphlur vxefrqmxqwr ì frpsrvwr sru [�/ [2/ [e h [D
h r vhjxqgr sru [�/ [S h [.1 D ghshqgíqfld gh [S h [. frp[�/ phvpr txh vhmd lqgluhwd
h rfruud dwudyìv gh [D/ h{lvwh qd hvwuxwxud yhugdghlud/ pdv d dvvrfldêær hvwlpdgd hqwuh
[�/ [2/ [e h [D ì lqfruuhwd1 Dv suredelolgdghv gdv glvwulexlêøhv gdv yduläyhlv xwlol}dgdv
sdud d jhudêær grv gdgrv/ �2/ srghp vhu r prwlyr ghvwd huudgd dvvrfldêær1
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X3 X4
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X6 X7
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f=f2e f=f�2 f=f2f f=f�f f=... f=Sef
f=2H� f=f�f f=f�e f=f22 f=f2� f=f�S
f=f2S f=�2� f=ff. f=f�. f=f�f f=ffD
f=fe2 f=f2D f=22� f=f�� f=f�e f=f�2
f=2�D f=f�e f=�Sf f=f2H f=ffb f=ffH
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Iljxud 2=D1 Uhgh Suredeloðvwlfd 5



51 UHGHV SUREDELOÐVWLFDV 64

D uhgh suredeloðvwlfd uhsuhvhqwdgd qd Iljxud 2=S srvvxl grlv vxefrqmxqwrv lqgh0
shqghqwhv gh yduläyhlv1 R sulphlur vxefrqmxqwr ì irupdgr shodv yduläyhlv [�/ [�/ [D h
[S h r vhjxqgr sru [2/ [e h [.1 Hvwhv vxefrqmxqwrv lqghshqghqwhv irudp fruuhwdphqwh
hvwlpdgrv/ pdv rv dufrv txh dvvrfldp rv yìuwlfhv udl} drv vhxv �okrv irudp lqyhuwlgrv1
R dufr [� $ [D wdpeìp irl lqyhuwlgr/ qr hqwdqwr/ d vxd sur0 edelolgdgh hvwlpdgd h d
suredelolgdgh hvwlpdgd gr dufr lqyhuvr [D $ [� vær pxlwr suö{lpdv1 Hvwh idwr hylghqfld
txh d phwrgrorjld lghqwl�frx d dvvrfldêær hqwuh [� h [D/ pdv qær shufhehx suhflvdphqwh
txdo ì d yduläyho ghshqghqwh1
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X3 X4
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X6 X7
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f=He� f=f�� f=f2e f=ebS f=f�2 f=f�D
f=f�� f=.SH f=f�. f=f2f f=f.� f=.��
f=f�b f=f2H f=Dfe f=f2e f=HSe f=f2e
f=ff. f=��. f=ffH f=feH f=��S f=f�D
f=f�e f=f�f f=f�f f=2S. f=f�e f=ffb
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D Iljxud 2=. wdpeìp dsuhvhqwd xpd uhgh suredeloðvwlfd frp vxefrqmxqwrv lqgh0
shqghqwhv gh yduläyhlv1 Qhvwd hvwuxwxud/ r sulphlur vxefrqmxqwr ì frpsrvwr sru [� h [�/
r vhjxqgr sru [2 h [e h r whufhlur shodv yduläyhlv [D/ [S h [.1 Hvwhv wuív vxefrqmxqwrv
irudp fruuhwdphqwh hvwlpdgrv/ dvvlp frpr d hvwuxwxud gh ghshqgíqfld hqwuh dv yduläyhlv
gr sulphlur h whufhlur vxefrqmxqwr1 Mä d uhodêær hqwuh [2 h [e irl lqyhuwlgd/ srlv d
suredelolgdgh hvwlpdgd gr dufr [e $ [2 ì vxshulru d f=Df1 Qr hqwdqwr/ d suredelolgdgh
hvwlpdgd gh [2 $ [e/ dshvdu gh vhu lqihulru/ ì pxlwr suö{lpd d f=Df1
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Fdsðwxor 6

Prghorv Pdunryldqrv Rfxowrv

Dv uhghv suredeloðvwlfdv wdpeìp ghvfuhyhp surfhvvrv hvwrfävwlfrv frpsoh{rv/ hvshfl�0
fdqgr gh xpd pdqhlud vlpsohv dv lqghshqgíqfldv frqglflrqdlv h iruqhfhqgr xpd sdud0
phwul}dêær frpsdfwd gr prghor1 Rv prghorv Pdunryldqrv rfxowrv/ KPPv +gr lqjoív
Klgghq Pdunry Prghov,/ vær dojxqv grv prghorv xvxdophqwh dsuhvhqwdgrv qd irupd gh
judirv ghylgr ã frpsoh{lgdgh gd qrwdêær qhfhvväuld sdud dsuhvhqwä0orv qd irupd dqdoðwlfd1

Qhvwh fdsðwxor/ gh�qlprv dojxqv prghorv Pdunryldqrv rfxowrv glvwlqwrv h dsuh0
vhqwdprv rv hvwlpdgruhv sdud rv sduåphwurv hqyroylgrv hp fdgd prghor1

614 Prghorv Pdunryldqrv rfxowrv
RKPP ì xp fdvr sduwlfxodu gdv uhghv suredeloðvwlfdv glqåplfdv h srgh vhu gh�qlgr frpr
xp surfhvvr hvwrfävwlfr �qlwr/ qr txdo fdgd hvwdgr hvwä dvvrfldgr d xpd glvwulexlêær gh
suredelolgdghv1 Dv wudqvlêøhv hqwuh rv hvwdgrv ghvwh surfhvvr vær jryhuqdgdv sru xp frq0
mxqwr gh suredelolgdghv ghqrplqdgr suredelolgdghv gh wudqvlêær h/ hp fdgd hvwdgr/ xp
uhvxowdgr rx xpd revhuydêær ì jhudgd gh dfrugr frp d glvwulexlêær gh suredelolgdghv
dvvrfldgd1 Vrphqwh r uhvxowdgr/ qær r hvwdgr/ ì ylvðyho d xp %revhuydgru% h/ sruwdqwr/ rv
hvwdgrv vær %rfxowrv% dr h{whulru> gdð r qrph prghor Pdunryldqr rfxowr1 Ghvwd pdqhlud/
hvwh prghor ì fdudfwhul}dgr shorv wuív frqmxqwrv gh suredelolgdghv/ rx vhmd/ shorv frqmxq0
wrv gdv suredelolgdghv lqlfldlv grv hvwdgrv rfxowrv/ suredelolgdghv gh wudqvlêær hqwuh rv
hvwdgrv rfxowrv h suredelolgdghv frqglflrqdlv1
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Qdprghodjhp gh xpKPP hvwdprv lqwhuhvvdgrv qr frqmxqwr gh yduläyhlv dohdwöuldv

~ ' iV�> \�> V2> \2> ===> VW3�> \W3�> VW > \Wj>

rqgh Vw ì d yduläyho rfxowd qr whpsr w h \w ì d yduläyho revhuydgd/ txh srgh vhu glvfuhwd
rx frqwðqxd/ qr whpsr w/ sdud � � w � W 1

Vhmd \w xpd yduläyho glvfuhwd/ srghprv gh�qlu rv vhjxlqwhv hohphqwrv frpxqv d
glihuhqwhv KPPv=

Q G qýphur gh hvwdgrv rfxowrv qr prghor>
P G qýphur gh uhvxowdgrv revhuyäyhlv +revhuydêøhv, hp fdgd hvwdgr rfxowr>
W G wdpdqkr gd vhtÿíqfld gh revhuydêøhv/ rx vhmd/ qýphur gh uhvxowdgrv revhuydgrv>
5 ' V�> V2> ===> VW G vhtÿíqfld gh yduläyhlv rfxowdv/ rqgh Vw 5 i�> 2> ===> Qj ghqrwd r

hvwdgr qr whpsr w>
v ' \�> \2> ===> \W G vhtÿíqfld gh yduläyhlv revhuyäyhlv/ rqgh \w 5 i�> 2> ===>Pj ghqrwd

r uhvxowdgr revhuyäyho qr whpsr w>
t ' v�> v2> ===> vW G uhdol}dêær gr surfhvvr dohdwöulr 5 ' V�> V2> ===> VW h>
) ' |�> |2> ===> |W G uhdol}dêær gr surfhvvr dohdwöulr v ' \�> \2> ===> \W 1

D xwlol}dêær gh KPPv frqvlvwh/ edvlfdphqwh/ qd uhvroxêær gh wuív sureohpdv
sulqflsdlv1 Xp grv sureohpdv gh lqwhuhvvh ì r fäofxor gd suredelolgdgh gh rfruuíqfld gd
vhtÿíqfld gh revhuydêøhv gdgr txh d hvwuxwxud h rv sduåphwurv gdv glvwulexlêøhv hqyroylgdv
qr prghor vær frqkhflgrv/ rx vhmd/ �hEv ' )m prghor�= Rxwur sureohpd hqyroyh d lghqwl0
�fdêær gd vhtÿíqfld gh hvwdgrv rfxowrv pdlv suryäyho gdgd d vhtÿíqfld gh revhuydêøhv h
r prghor1 Sru vxd yh}/ d hvwlpdêær grv sduåphwurv hqyroylgrv qr prghor +suredelolgdghv
lqfldlv grv hvwdgrv/ suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv h rv sduåphwurv hqyroyl0
grv qdv glvwulexlêøhv gh suredelolgdghv frqglflrqdlv, ì r rxwur lqwhuhvvh qr frqwh{wr gr
KPP1

Hvwhv sureohpdv/ sulqflsdophqwh d hvwlpdêær grv sduåphwurv/ srghp vhu uhvroyl0
grv shor fulwìulr gd pä{lpd yhurvvlplokdqêd rx dwudyìv gh pìwrgrv ed|hvldqrv1

Sru vlpsolflgdgh gh qrwdêær/ r KPP frp ghshqgíqfld gh rughp u hp 5 h gh
rughp t hp v vhuä uhsuhvhqwdgr sru KPPEu> t�/ sdud u ' f> �> 2> === h t ' f> �> 2> ===1
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615 KPP frp ghshqgíqfld gh Pdunry gh sulphlud
rughp hqwuh rv hvwdgrv rfxowrv/ KPPE�> f�

R KPP pdlv vlpsohv ì r prghor txh dvvxph ghshqgíqfld gh Pdunry gh sulphlud rughp
vrphqwh hqwuh rv hvwdgrv rfxowrv h txh rehghfh dv vhjxlqwhv uhodêøhv gh lqghshqgíqfld
frqglflrqdo/

Vw B iV�> \�> ===> Vw32> \w32> \w3�jmVw3�> 2 � w � W h +614,

\w B iV�> \�> ===> Vw3�> \w3�jmVw> 2 � w � W 1 +615,

D hvwuxwxud gh ghshqgíqfld gdv yduläyhlv ghvwh KPP/ dvvlp frpr r judir prudo
ghvwd hvwuxwxud/ vær uhsuhvhqwdgrv/ uhvshfwlydphqwh/ qdv Iljxudv �=� Ed� h �=� Ee�1 Qdwx0
udophqwh/ d gluhêær grv dufrv hqwuh Vw3� h Vw ydl gh Vw3� d Vw h d gluhêær grv dufrv hqwuh Vw
h \w ydl gh Vw d \w1 D srvlêær grv dufrv lpsolfd txh \w ì frqglflrqdophqwh lqghshqghqwh
gh Vw3� gdgr Vw h Vw ì frqglflrqdophqwh lqghshqghqwh gh Vw32 gdgr Vw3�1

Ed�

Ee�
Iljxud �=�= Ed� Hvwuxwxud gr KPPE�> f�1 Ee� Judir prudo gd hvwuxwxud
Xp KPP frp ghshqgíqfld gh Pdunry gh sulphlud rughp vrphqwh hqwuh rv hv0

wdgrv rfxowrv ì hvshfl�fdgr shorv vhjxlqwhv hohphqwrv=
� ' i�nj > rqgh �n ' �hEV� ' nm�� ì d suredelolgdgh gh hvwdu qr hvwdgr n qr lqðflr

gr h{shulphqwr/ rx vhmd/ hp w ' �/ sdud n ' �> 2> ===>Q >
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D ' idnoj > uhsuhvhqwd d pdwul} frp dv suredelolgdghv gh wudqvlêær/ rqgh

dno ' �hEVwn� ' omVw ' n>D� +616,

ì d suredelolgdgh gh hvwdu qr hvwdgr o qr whpsr wn� gdgr txh qr lqvwdqwh w r hvwdgr hud
n/ sdud � � n> o � Q >

S ' isnmj > rqgh

snm ' �hE\w ' mmVw ' n> S � +617,

ì d suredelolgdgh gh revhuydu r uhvxowdgr m qr lqvwdqwh w gdgr txh d fdghld rfxowd hvwä
qr hvwdgr n/ sdud n ' �> 2> ===> Q h m ' �> 2> ===>P h>

� ' ED>S> �� ì d qrwdêær frpsdfwd sdud ghqrwdu r KPP1
Xpd pdqhlud gluhwd gh fdofxodu �hEv ' )m�� ì ghwhuplqdu �hEv ' )m t> �� sdud

xpd vhtÿíqfld gh hvwdgrv �{d t> pxowlsolfä0od shod suredelolgdgh gh t gdgr r prghor/
�hE5 ' tm��> h hqwær vrpä0od sdud wrgdv dv srvvðyhlv vhtÿíqfldv gh hvwdgrv t gh wdpdqkr
W 1 Sruwdqwr/

�hEv ' )m�� ' [
v�>===>vW

�hEv ' )mt> �� �hE5 ' tm��

' [
v�>===>vW

3
EC �hEV� ' v�m�� �hE\� ' |�mv�> ���

�
� WT
w'2

�hEVw ' vwmvw3�> �� �hE\w ' |wmvw> ��
�

4
FD

' [
v�>===>vW

�v�sv�|�
# W\

w'2
dvw3�vwsvw|w

$
> +618,

rqgh vw ghqrwd rv srvvðyhlv ydoruhv gd yduläyho rfxowd Vw h |w ghqrwd r ydoru revhuydgr gd
yduläyho \w> sdud w ' �> 2> ===W 1

Hvwh fäofxor h{ljh frpsxwdêøhv gd rughp gh 2WQW / txh gl�fxowd vxd xwlol}dêær hp
pxlwdv dsolfdêøhv1 Qd suäwlfd/ r sdvvr iruzdug gr dojrulwpr iruzdug0edfnzdug +Srulw}/
4<;;> Udelqhu/ 4<;<> Gxjdg h Ghvdl/ 4<<9,/ txh fdofxod d suredelolgdgh gd vhtÿíqfld
revhuydgd/ uhdol}d hvwh fäofxor lqihuhqfldo frp phqrv frpsoh{lgdgh h frpsxwdêøhv qd
rughp gh WQ21
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R sureohpd gh lghqwl�fdêær gd vhtÿíqfld gh hvwdgrv rfxowrv pdlv suryäyho srgh
vhu vroxflrqdgr dwudyìv gr dojrulwpr gh Ylwhuel +Srulw}/ 4<;;> Udelqhu/ 4<;<> Gxjdg h
Ghvdl/ 4<<9,1 Hvwh ì xp pìwrgr h�flhqwh h uhfxuvlyr/ frp frpsoh{lgdgh qd rughp gh
WQ2/ dvvlp frpr r sdvvr iruzdug gr dojrulwpr iruzdug0edfnzdug1

Mä dv hvwlpdwlydv grv sduåphwurv D/ S h � ghvwh KPP srghp vhu rewlgdv dwudyìv
gd pd{lpl}dêær gd ixqêær gh yhurvvlplokdqêd gh�qlgd hp E�=D� hp uhodêær d D/ S h �1
D pd{lpl}dêær gd ixqêær E�=D� srgh vhu uhdol}dgd dwudyìv gr dojrulwpr HP/ wdpeìp
frqkhflgr frpr %Iöupxodv gh uh0hvwlpdêær gh Edxp0Zhofk%+Gxjdg h Ghvdl/ 4<<9, sdud
hvwh sureohpd sduwlfxodu1

]xdqhwwl h Plodq +5336, hvwxgdudp d shuirupdqfh ghvwhv hvwlpdgruhv gh pä{lpd
yhurvvlplokdqêd hp glyhuvdv vlwxdêøhv1

616 KPP frp ghshqgíqfld gh Pdunry gh sulphlud
rughp hqwuh rv hvwdgrv rfxowrv h rv revhuyäyhlv/
KPPE�> ��

Xp KPP pdlv vr�vwlfdgr gr txh r dsuhvhqwdgr qd vhêær dqwhulru h ghvfulwr hp Er|v hw
do1 +5333,/ ì r prghor fxmd vhtÿíqfld gh yduläyhlv revhuyäyhlv wdpeìp ì frqvlghudgd xpd
fdghld gh Pdunry gh sulphlud rughp/ rx vhmd/ dvvxplprv txh wudqvlêøhv hqwuh rv hvwdgrv
revhuyäyhlv +uhvxowdgrv, \w3� $ \w vhjxhp xp surfhvvr hvwrfävwlfr gh sulphlud rughp/
fxmd hvfrokd gd pdwul} gh wudqvlêær ì ghwhuplqdgd shor hvwdgr rfxowr Vw1

Iljxud �=2= Judir Gluhflrqdo Dfðfolfr gr KPPE�> ��
Xpd pdqhlud gh hqwhqghu d hvwuxwxud gh ghshqgíqfld gr prghor ì dwudyìv gr

judir gluhflrqdo dfðfolfr/ uhsuhvhqwdgr qd Iljxud �=2/ qr txdo srghprv revhuydu txh r
prghor rehghfh dv vhjxlqwhv uhodêøhv gh lqghshqgíqfld frqglflrqdo/
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Vw B iV�> \�> ===> Vw32> \w32> \w3�jmVw3�> 2 � w � W h +619,

\w B iV�> \�> ===> Vw32> \w32> Vw3�jmVw h \w3�> 2 � w � W 1 +61:,

Dvvxplqgr txh \� h V� vhjxhp glvwulexlêøhv xqliruphv glvfuhwdv lqghshqghqwhv/
hvwh KPP ì hvshfl�fdgr shorv vhjxlqwhv hohphqwrv=

D ' idnoj > uhsuhvhqwd d pdwul} frp dv suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv
rfxowrv/ rqgh

dno ' �hEVwn� ' omVw ' n>D� +61;,

ì d suredelolgdgh gh hvwdu qr hvwdgr o qr whpsr wn� gdgr txh qr lqvwdqwh w r hvwdgr hud
n/ sdud � � n> o � Q h>

� ' �S E��> S E2�> ===> S EQ�� > rqgh S En� '
q
sEn�lm

r
> uhsuhvhqwd d pdwul} frp dv suredelol0

gdghv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv +uhvxowdgrv, dvvrfldgd dr n0ìvlpr hvwdgr
rfxowr/ h

sEn�lm ' �hE\w ' mmVw ' n> \w3� ' l>�� +61<,

ì d suredelolgdgh gh revhuydu r uhvxowdgr m qr lqvwdqwh w gdgr txh d fdghld rfxowd hvwä
qr hvwdgr n h qr lqvwdqwh dqwhulru/ w� �> irl revhuydgr r uhvxowdgr l/ sdud n ' �> 2> ===> Q
h � � l> m � P 1

Dvvlp/ d ixqêær gh yhurvvlplokdqêd sdud rv sduåphwurv � h D gr prghor/ gdgd d
vhtÿíqfld revhuydgd ) h d qær revhuydgd t> ì

OE�> Dm)> t� ' �hEv ' )>5 ' tmD>��
' �hEV� ' v�mD>�� �hE\� ' |�mv�> D>�� �hEV2 ' v2mv�> |�> D>���

��hE\2 ' |2mv�> |�> v2> D>��===�hEVW ' vW mv�> |�> ===> vW3�> |W3�> D>���
��hE\W ' |W mt> |�> ===> |W3�> D>��=

Shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo h vxsrvlêøhv gr prghor/
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OE�> Dm)> t� ' �hEV� ' v�mD>�� �hE\� ' |�mD>���
�
# W\

w'2
�hEVw ' vwmvw3�> D>�� �hE\w ' |wm|w3�> vw> D>��

$

' �
QP

W\
w'2

dvw3�vwsEvw�|w3�|w

' �
QP

# W\
w'2

dvw3�vw
$# W\

w'2
sEvw�|w3�|w

$

' �
QP

# Q\
n'�

Q\
o'�

dpnono

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

�qEn�lm
$
> +6143,

rqgh

pno '
W3�[
w'�

L Evw ' n> vwn� ' o� h

qEn�
lm '

W[
w'2

L E|w3� ' l> |w ' m> vw ' n� >

rqgh LED� '
;?
= � vh D ì yhugdgh

f fdvr frqwuäulr =
Qhvwh KPP/ dv lqihuíqfldv vreuh D h � srghp vhu uhdol}dgdv dwudyìv gh pìwrgrv

ed|hvldqrv frp vlpxodêær gd glvwulexlêær d srvwhulrul gh D h � xvdqgr r pìwrgr Prqwh
Fduor hp fdghldv gh Pdunry +PFPF,/ dvvlp frpr d lghqwl�fdêær grv hvwdgrv rfxowrv/ txh
vær wudwdgrv frpr yduläyhlv qær revhuydgdv h vær vlpxodgdv gd glvwulexlêær frqglflrqdo1

61614 Glvwulexlêøhv d sulrul
Frqvlghuh Tl ' islmj xpd olqkd gh xpd gdv pdwul}hv gh wudqvlêær grv hvwdgrv revhuyäyhlv/
sdud m ' �> 2> ===>P 1 Gdgr d irupd pxowlqrpldo gd ixqêær gh yhurvvlplokdqêd/ d glv0
wulexlêær d sulrul frqmxjdgd sdud r yhwru P0glphqvlrqdo Tl ì xpd glvwulexlêær Glulfkohw
gh�qlgd qr vlpsoh{/ frp ghqvlgdgh
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� ETl� 2
P\
m'�

s�lm3�lm >

rqgh f ? slm ? �/ m ' �> 2> ===>P / PS
m'�

slm ' � h �l ' i�lmj vær rv sduåphwurv srvlwlyrv gd
glvwulexlêær1

Vxsrqgr txh dvP olqkdv gdv Q pdwul}hv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv
vær lqghshqghqwhv h txh

TEn�
l ' isEn�lm j � GE�En�

l �>

sdud n ' �> 2> ===> Q h l ' �> 2> ===>P / whprv txh d glvwulexlêær d sulrul sdud � whp
ghqvlgdgh

� E�� 2
Q\
n'�

P\
l'�

�
�
TEn�
l
�

'
Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

��En�lm 3� = +6144,

Vlploduphqwh/ xvdprv d glvwulexlêær Glulfkohw Q0glphqvlrqdo frpr d glvwulexlêær
d sulrul sdud dv olqkdv @n ' idnoj gd pdwul} gh wudqvlêær hqwuh rv hvwdgrv rfxowrv D1
Dvvxplqgr txh Q olqkdv gd pdwul} D vær lqghshqghqwhv h txh

@n ' idnoj � GE�n�>

sdud � � n> o � Q h rqgh �n ' i�noj vær rv sduåphwurv srvlwlyrv gd glvwulexlêær/ whprv
txh d glvwulexlêær d sulrul sdud D whp ghqvlgdgh

� ED� 2
Q\
n'�

� E@n�

'
Q\
n'�

Q\
o'�

d�no3�no = +6145,

Ydoh ghvwdfdu txh dv frpsrqhqwhv xqlyduldgdv gd glvwulexlêær Glulfkohw vhjxhp
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xpd glvwulexlêær Ehwd h vær qhjdwlydphqwh fruuhodflrqdgdv/ rx vhmd/ vh E[�>[2> ===>[s� �
GE��> �2> ===> �s� frp { ' sS

l'�
�l/ hqwær

[l � Ehwd E�l>{� �l� h
FruE[l> [m� ' �

v
�l�m

E{� �l�E{� �m� >

sdud � � l> m � s h l 9' m= Hvwh uhvxowdgr srgh vhu ýwlo qd rewhqêær grv sduåphwurv gd
glvwulexlêær d sulrul1

Rxwudv srvvðyhlv glvwulexlêøhv d sulrul txh shuplwhp pdlru  h{lelolgdgh qd hv0
wuxwxud gh frydulåqfld vær d glvwulexlêær Qrupdo Orjðvwlfd h d glvwulexlêær gh Dlwfklvrq
+Dlwfklvrq/ 4<;9,/ txh lqfoxl dv glvwulexlêøhv Glulfkohw h Qrupdo Orjðvwlfd frpr fdvrv
hvshfldlv1 Xpd ghvydqwdjhp gr xvr gd glvwulexlêær Qrupdo Orjðvwlfd ì r idwr ghod qær
vhu frqmxjdgd sdud r prghor Pxowlqrpldo/ r txh gl�fxowd/ pdv qær lpsrvvlelolwd/ r xvr
gr pìwrgr PFPF1 D glvwulexlêær gh Dlwfklvrq dsuhvhqwd sureohpdv qd hvshfl�fdêær gh
vhxv sduåphwurv/ txh dsuhvhqwdp hvwuxwxud dqdolwlfdphqwh lqwudwäyho1

61615 Glvwulexlêøhv d srvwhulrul
Dv glvwulexlêøhv d srvwhulrul grv sduåphwurv D h � gr prghor h gd vhtÿíqfld qær revhu0
ydgd t srghp vhu rewlgdv sru vlpxodêær dwudyìv gr pìwrgr Jleev vdpsolqj frp gdgrv
dxphqwdgrv1 Frpelqdqgr d ixqêær gh yhurvvlplokdqêd gdgd hp E�=�f� frp d lqirupdêær
d sulrul vreuh D h � h xvdqgr r whruhpd gh Ed|hv/ d glvwulexlêær d srvwhulrul gh D h �
srgh vhu gh�qlgd frpr

� E�> Dm)> t� 2 OE�> Dm)> t�� E�> D� >

dvvxplqgr txh D h � vær lqghshqghqwhv d sulrul whprv

� E�> Dm)> t� 2 OE�> Dm)> t�� E���ED�
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� E�> Dm)> t� 2 �
QP

# Q\
n'�

Q\
o'�

dpnono

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

�qEn�lm
$

�

�
# Q\
n'�

Q\
o'�

d�no3�no

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

��En�lm 3�
$

' �
QP

# Q\
n'�

Q\
o'�

dpnon�no3�no

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

�qEn�lm n�En�lm 3�
$
= +6146,

Dv glvwulexlêøhv d srvwhulrul frqglflrqdlv gh TEn�
l h @n/ sdud l ' �> 2> ===>P h

n ' �> 2> ===> Q / vær/ uhvshfwlydphqwh/

�
�
TEn�
l m)> t> D>��TEn�l

�
�

2
P\
m'�

�
sEn�lm

�qEn�lm n�En�lm 3� >

rqgh ��TEn�l
� ' �qTEn�

l > ghqrwd � frp d olqkd TEn�
l uhprylgd h

� �@nm)> t> DE@n�>�
� 2 Q\

o'�
dpnon�no3�no >

rqgh DE@n� ' Dq@n> ghqrwd D frp d olqkd @n uhprylgd/ rx vhmd/

TEn�
l m)> t> D>��TEn�l

� � GE?En�
l n�En�

l �>

sdud l ' �> 2> ===>P h n ' �> 2> ===> Q h

@nm)> t> DE@n�>� � GE4n n �n�>

sdud n ' �> 2> ===> Q h rqgh

?En�
l ' iqnlmj> sdud m ' �> 2> ===>P h
4n ' ipnoj> sdud o ' �> 2> ===> Q=

Hvwdv glvwulexlêøhv irupdp dv frpsrqhqwhv gd glvwulexlêær d srvwhulrul gh � h
D> � E�> Dm)> t� =
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Rxwud frpsrqhqwh gr Jleev vdpsolqj ì d glvwulexlêær gd vhtÿíqfld gh hvwdgrv
rfxowrv/ ghqrplqdgd � Etm)> D>�� = Xp prgr gh vlpxodêær ghvwh eorfr ì frqvlghudu W
eorfrv xqlyduldgrv1 Dvvlp/ d vhtÿíqfld gh hvwdgrv rfxowrv ì rewlgd dwudyìv gd vlpxodêær
xqlyduldgd h vhtÿhqfldo gh � �vwmtEw�>)> D>�� > sdud w ' �> 2> ===> W h rqgh tEw� ' tqvw ghqrwd
d vhtÿíqfld t frp r hohphqwr w uhprylgr1 D hvwuxwxud gh ghshqgíqfld ghvwdv glvwulexlêøhv
srgh vhu ylvxdol}dgd qr judir prudo uhsuhvhqwdgr qd Iljxud �=�1 Dwudyìv gr judir/ revhu0
ydprv txh/ sdud w ' �> 2> ===> W h vw ' �> 2> ===>Q>

� �vwmtEw�>)> D>�� ' � Evwmvw3�> vwn�> |w> |w3�> D>��
' �hEVw ' vw> Vwn� ' vwn�> \w ' |wmvw3�> |w3�> D>��

�hEVwn� ' vwn�> \w ' |wmvw3�> |w3�> D>��

'

3
C �hEVw ' vwmvw3�> |w3�> D>�� �hE\w ' |wmvw> vw3�> |w3�> D>���

��hEVwn� ' vwn�m|w> vw> vw3�> |w3�> D>��

4
D

QS
n'�

�hEVw ' n> Vwn� ' vwn�> \w ' |wmvw3�> |w3�> D>��
>

shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo/

� �vwmtEw�>)> D>�� ' dvw3�vwsEvw�|w3�|wdvwvwn�
QS
n'�

dvw3�nsEn�|w3�|wdnvwn�
= +6147,

Iljxud �=�= Judir prudo

Xpd ghvydqwdjhp gr xvr ghvwh pìwrgr sdud vlpxodêær gh � Etm)> D>�� ì d gl�fxo0
gdgh gh frqyhujíqfld gr dojrulwpr txdqgr kä xp qýphur judqgh gh eorfrv frpsrqhqwhv
+Pxul/ 4<<:,1 Xpd hvwudwìjld dowhuqdwlyd gh vlpxodêær sdud d rewhqêær gh uhdol}dêøhv gd
glvwulexlêær � Etm)> D>�� id} xvr gh xpd rxwud sursulhgdgh gh lqghshqgíqfld frqglflrqdo1
Vhmd vw ' E\�> \2> ===> \w� d vhtÿíqfld gh hvwdgrv revhuyäyhlv dwì r whpsr w1 Dwudyìv gr
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judir gluhflrqdo dfðfolfr qd Iljxud �=2 revhuydprv txh Vw h \l El A w� vær frqglflrqdo0
phqwh lqghshqghqwhv gdgr Vwn� h vw1 Ghvwd pdqhlud/ h{foxlqgr � h D gd qrwdêær sru
vlpsolflgdgh/ whprv sdud w ' �> 2> ===> W � �=

�hEVw ' vwmvwn�>)� ' �hEVw ' vwmvwn�>)w�
' �hEVw ' vw> Vwn� ' vwn�m)w�

�hEVwn� ' vwn�m)w�
' �hEVw ' vwm)w� �hEVwn� ' vwn�mvw>)w�

�hEVwn� ' vwn�m)w�
' dvwvwn� �hEVw ' vwm)w�

�hEVwn� ' vwn�m)w� = +6148,

Ghvhqyroyhqgr �hEVw ' vwm)w� h �hEVwn� ' vwn�m)w� whprv/ uhvshfwlydphqwh/

�hEVw ' vwm)w� ' �hEVw ' vwm|w>)w3��
' �hEVw ' vw> \w ' |wm)w3��

�hE\w ' |wm)w3��
2 �hEVw ' vw> \w ' |wm)w3��
'

Q[
o'�

�hEVw ' vw> \w ' |w> Vw3� ' om)w3��

'
Q[
o'�

3
C �hEVw3� ' om)w3�� �hEVw ' vwmVw3� ' o>)w3���

��hE\w ' |wmVw3� ' o> vw>)w3��

4
D >

shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo/ whprv

�hEVw ' vwm)w� 2 �hE\w ' |wmvw> |w3��
Q[
o'�

�hEVw3� ' om)w3�� �hEVw ' vwmVw3� ' o�

' sEvw�|w3�|w
Q[
o'�

dovw �hEVw3� ' om)w3�� h +6149,

�hEVwn� ' vwn�m)w� '
Q[
n'�

�hEVwn� ' vwn�> Vw ' nm)w�
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�hEVwn� ' vwn�m)w� '
Q[
n'�

�hEVw ' nm)w� �hEVwn� ' vwn�mVw ' n>)w�

'
Q[
n'�

dnvwn� �hEVw ' nm)w�= +614:,

D htxdêær E�=�S� iruqhfh xp hvtxhpd +iruzdug, lwhudwlyr sdud ghwhuplqdu ydoruhv
gh �hEVw ' vwm)w�> sdud w ' �> 2> ===> W= D glvwulexlêær lqlfldo sdud dv lwhudêøhv ì iruqhflgd
shod glvwulexlêær glvfuhwd xqliruph vreuh E\�> V��1 Ydoruhv gh �hEVwn� ' vwn�m)w� h �hEVw '
vwmvwn�>)� srghp vhu fdofxodgrv dwudyìv gdv htxdêøhv E�=�.� h E�=�D�/ uhvshfwlydphqwh1

Xpd uhdol}dêær gr surfhvvr dohdwöulr 5 srgh/ hqwær/ vhu vlpxodgd1 Sulphlur/
xp ydoru gh vW ì rewlgr shor xvr gd glvwulexlêær �hEVW ' vW m)W � h/ dvvlp/ rv ydoruhv
uhvwdqwhv vær rewlgrv/ dwudyìv gh xp surfhglphqwr edfnzdug/ xvdqgr d htxdêær E�=�D�/
sdud w ' W � �> W � 2> ===> �1

D shuirupdqfh gr Jleev vdpsolqj h/ hp sduwlfxodu/ vxd frqyhujíqfld/ srgh vhu
yhul�fdgd dwudyìv gr xvr gh xpd ydulhgdgh gh juä�frv h gldjqövwlfrv qxpìulfrv1

Edwlvwhod +5336, hvwxgdudp r ghvhpshqkr grv hvwlpdgruhv ed|hvldqrv sdud r
KPPE�> �� hp glyhuvdv vlwxdêøhv h gh�qludp hp txh frqglêøhv dv hvwlpdwlydv vær pdlv
suhflvdv h fruuhwdv1

617 KPP frp ghshqgíqfld gh Pdunry gh sulphlud
rughp hqwuh rv hvwdgrv rfxowrv h gh vhjxqgd ru0
ghp hqwuh rv hvwdgrv revhuyäyhlv/ KPPE�> 2�

Xp KPP pdlv frpsoh{r gr txh rv dsuhvhqwdgrv qdv vhêøhv dqwhulruhv/ ì r prghor fxmd
vhtÿíqfld gh yduläyhlv revhuyäyhlv ì frqvlghudgd xpd fdghld gh Pdunry gh vhjxqgd rughp/
rx vhmd/ dvvxplprv txh wudqvlêøhv hqwuh rv hvwdgrv revhuyäyhlv +uhvxowdgrv, \w3� $ \w
vhjxh xp surfhvvr hvwrfävwlfr/ fxmd hvfrokd gd pdwul} gh wudqvlêær ì ghwhuplqdgd shor
hvwdgr rfxowr Vw h shor hvwdgr revhuyäyho \w321
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Iljxud �=e= Judir Gluhflrqdo Dfðfolfr gr KPPE�> 2�
Xpd pdqhlud gh hqwhqghu d hvwuxwxud gh ghshqgíqfld gr prghor ì dwudyìv gr

judir gluhflrqdo dfðfolfr/ uhsuhvhqwdgr qd Iljxud �=e/ qr txdo srghprv revhuydu txh r
prghor rehghfh dv vhjxlqwhv uhodêøhv gh lqghshqgíqfld frqglflrqdo/

Vw B iV�> \�> ===> Vw32> \w32> \w3�jmVw3�> 2 � w � W h +614;,

\w B iV�> \�> ===> Vw3�> \w3�> Vw32> Vw3�jm\w32> \w3� h Vw> � � w � W 1 +614<,

Dvvxplqgr txh V�> \�/ V2 h \2 vhjxhp glvwulexlêøhv xqliruphv glvfuhwdv lqghshq0
ghqwhv/ hvwh KPP ì hvshfl�fdgr shorv vhjxlqwhv hohphqwrv=

D ' idnoj > uhsuhvhqwd d pdwul} frp dv suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv
rfxowrv/ rqgh

dno ' �hEVwn� ' omVw ' n>D� +6153,

ì d suredelolgdgh gh hvwdu qr hvwdgr o qr whpsr wn� gdgr txh qr lqvwdqwh w r hvwdgr hud
n/ sdud � � n> o � Q h>

� ' �S E��> S E2�> ===> S EQ�� > rqgh S En� '
q
sEn�klm

r
> uhsuhvhqwd d pdwul} frp dv suredelol0

gdghv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv +uhvxowdgrv, dvvrfldgd dr n0ìvlpr hvwdgr
rfxowr/ h

sEn�klm ' �hE\w ' mmVw ' n> \w3� ' l> \w32 ' k>�� +6154,

ì d suredelolgdgh gh revhuydu r uhvxowdgr m qr lqvwdqwh w gdgr txh d fdghld rfxowd hvwä
qr hvwdgr n/ qr lqvwdqwh dqwhulru w � � irl revhuydgr r uhvxowdgr l h qr lqvwdqwh w� 2 irl
revhuydgr r uhvxowdgr k/ sdud n ' �> 2> ===> Q h � � k> l> m � P 1

Dvvlp/ d ixqêær gh yhurvvlplokdqêd sdud rv sduåphwurv � h D gr prghor/ gdgd d
vhtÿíqfld revhuydgd ) h d qær revhuydgd t> ì
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OE�> Dm)> t� ' �hEv ' )>5 ' tmD>��>

txh/ shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo h vxsrvlêøhv gr prghor/ srgh vhu hvfulwd
frpr

OE�> Dm)> t� '
# 2\

w'�
�hEVw ' vwmD>�� �hE\w ' |wmD>��

$
�

�
# W\

w'�
�hEVw ' vwmvw3�> D>�� �hE\w ' |wm|w32> |w3�> vw> D>��

$

' �
EQP�2

W\
w'�

dvw3�vwsEvw�|w32|w3�|w

' �
EQP�2

# W\
w'�

dvw3�vw
$# W\

w'�
sEvw�|w32|w3�|w

$

' �
EQP�2

# Q\
n'�

Q\
o'�

dpnono

$# Q\
n'�

P\
k'�

P\
l'�

P\
m'�

�
sEn�klm

�qEn�klm
$
> +6155,

rqgh

pno '
W3�[
w'2

L Evw ' n> vwn� ' o� h

qEn�klm '
W[
w'�

L E|w32 ' k> |w3� ' l> |w ' m> vw ' n� >

rqgh LED� '
;?
= � vh D ì yhugdgh

f fdvr frqwuäulr =
Qr KPPE�> 2�/ dv lqihuíqfldv vreuh D h � wdpeìp srghp vhu uhdol}dgdv dwudyìv

gh pìwrgrv ed|hvldqrv frp vlpxodêær gd glvwulexlêær d srvwhulrul gh D h � xvdqgr r
pìwrgr Prqwh Fduor hp fdghldv gh Pdunry +PFPF,/ dvvlp frpr d hvwlpdêær grv hvwdgrv
rfxowrv/ txh vær wudwdgrv frpr yduläyhlv qær revhuyäyhlv h vær vlpxodgdv gd glvwulexlêær
frqglflrqdo1
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61714 Glvwulexlêøhv d sulrul
Vhmd TEn�

kl ' isEn�klmj xp yhwru gd pdwul} wulsod gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv
dvvrfldgd dr n0ìvlpr hvwdgr rfxowr h @n ' idnoj xpd olqkd gd pdwul} gh wudqvlêær hqwuh
rv hvwdgrv rfxowrv D> sdud � � k> l> m � P / � � n � Q h wrgrv vxsrvwdphqwh lqgh0
shqghqwhv1 Gdgd d irupd pxowlqrpldo gd ixqêær gh yhurvvlplokdqêd/ xpd glvwulexlêær d
sulrul frqmxjdgd sdud r yhwru P�glphqvlrqdo TEn�

kl h sdud r yhwru Q�glphqvlrqdo @n ì
xpd glvwulexlêær Glulfkohw gh�qlgd qr vlpsoh{ frp ghqvlgdgh/ uhvshfwlydphqwh/

�
�
TEn�
kl
�
2

P\
m'�

�
sEn�klm

��En�klm3� >

sdud f ? sEn�klm ? �/ PS
m'�

sEn�klm ' �> n ' �> 2> ===>Q / � � k> l> m � P h rqgh �En�
kl ' i�En�

klmj vær
rv sduåphwurv srvlwlyrv gd glvwulexlêær/ h

� E@n� 2
Q\
o'�

d�no3�no >

sdud f ? dno ? �/ qS
o'�

dno ' �> n ' �> 2> ===> Q h rqgh �n ' i�noj vær rv sduåphwurv srvlwlyrv
gd glvwulexlêær1

Dvvlp/ d glvwulexlêær d sulrul sdud D h � vær/ uhvshfwlydphqwh/ gh�qlgdv frpr

� ED� 2
Q\
n'�

� E@n�

'
Q\
n'�

Q\
o'�

d�no3�no h +6156,

� E�� 2
Q\
n'�

P\
k'�

P\
l'�

�
�
TEn�
kl
�

'
Q\
n'�

P\
k'�

P\
l'�

P\
m'�

�
sEn�klm

��En�klm3� = +6157,
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61715 Glvwulexlêøhv d srvwhulrul
Dv glvwulexlêøhv d srvwhulrul grv sduåphwurv D h � gr prghor h gd vhtÿíqfld qær re0
vhuyäyho t srghp vhu rewlgdv h vlpxodgdv dwudyìv gr pìwrgr Jleev vdpsolqj frp gdgrv
dxphqwdgrv1 Frpelqdqgr d ixqêær gh yhurvvlplokdqêd gdgd hp E�=22� frp d lqirupdêær
d sulrul vreuh D h � h xvdqgr r whruhpd gh Ed|hv/ d glvwulexlêær d srvwhulrul gh D h �
srgh vhu gh�qlgd frpr

� E�> Dm)> t� 2 OE�> Dm)> t�� E�> D� >

dvvxplqgr txh D h � vær lqghshqghqwhv d sulrul whprv

� E�> Dm)> t� 2 OE�> Dm)> t�� E���ED�
' �

EQP�2
# Q\
n'�

Q\
o'�

dpnono

$# Q\
n'�

P\
k'�

P\
l'�

P\
m'�

�
sEn�klm

�qEn�klm
$

�

�
# Q\
n'�

Q\
o'�

d�no3�no

$# Q\
n'�

P\
k'�

P\
l'�

P\
m'�

�
sEn�klm

��En�klm3�
$

' �
EQP�2

# Q\
n'�

Q\
o'�

dpnon�no3�no

$# Q\
n'�

P\
k'�

P\
l'�

P\
m'�

�
sEn�klm

�qEn�klmn�En�klm3�
$
=

+6158,

Dv glvwulexlêøhv frqglflrqdlv gh TEn�
kl h @n/ sdud � � k> l � P h n ' �> 2> ===>Q /

vær/ uhvshfwlydphqwh/

�
�
TEn�
kl m)> t> D>��TEn�kl

�
�

2
P\
m'�

�
sEn�klm

�qEn�klmn�En�klm3� >

rqgh ��TEn�kl
� ' �qTEn�

kl > ghqrwd � frp d olqkd TEn�
kl uhprylgd h

� �@nm)> t> DE@n�>�
� 2 Q\

o'�
dpnon�no3�no >

rqgh DE@n� ' Dq@n> ghqrwd D frp d olqkd @n uhprylgd/ rx vhmd/
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TEn�
kl m)> t> D>��TEn�kl

� � GE?En�
kl n�En�

kl �>

sdud � � k> l � P h n ' �> 2> ===> Q h

@nm)> t> DE@n�>� � GE4n n �n�>

sdud n ' �> 2> ===> Q h rqgh

?En�
kl ' iqnklmj> sdud m ' �> 2> ===>P h
4n ' ipnoj> sdud o ' �> 2> ===> Q=

Rxwud frpsrqhqwh gr Jleev vdpsolqj ì d glvwulexlêær gd vhtÿíqfld gh hvwdgrv
rfxowrv/ � Etm)> D>�� =

Xp pìwrgr gh vlpxodêær ghvwh eorfr ì frqvlghuä0or frpr W eorfrv xqlyduldgrv1
Dvvlp/ d vhtÿíqfld gh hvwdgrv rfxowrv ì rewlgd dwudyìv gd vlpxodêær xqlyduldgd h vhtÿhq0
fldo gh � �vwmtEw�>)> D>�� > sdud w ' �> 2> ===> W h rqgh tEw� ' tqvw ghqrwd d vhtÿíqfld t
frp r hohphqwr w uhprylgr1 D hvwuxwxud gh ghshqgíqfld ghvwdv glvwulexlêøhv srgh vhu
ylvxdol}dgd qr judir prudo uhsuhvhqwdgr qd Iljxud �=D1 Dwudyìv gr judir/ revhuydprv txh/
sdud w ' �> 2> ===> W h vw ' �> 2> ===> Q>

� �vwmtEw�>)> D>�� ' � Evwmvw3�> vwn�> |w> |w3�> |w32> D>��
' �hEVw ' vw> Vwn� ' vwn�> \w ' |wmvw3�> |w3�> |w32> D>��

�hEVwn� ' vwn�> \w ' |wmvw3�> |w3�> |w32> D>�� >

shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo/

� �vwmtEw�>)> D>�� ' dvw3�vwsEvw�|w32|w3�|wdvwvwn�
QS
n'�

dvw3�nsEn�|w32|w3�|wdnvwn�
= +6159,
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Iljxud �=D= Judir prudo
Xpd hvwudwìjld dowhuqdwlyd gh vlpxodêær sdud d rewhqêær gh uhdol}dêøhv gd glv0

wulexlêær � Etm)> D>�� id} xvr gh xpd sursulhgdgh gh lqghshqgíqfld frqglflrqdo glihuhqwh1
Vhmd vw ' E\�> \2> ===> \w� d vhtÿíqfld gh hvwdgrv revhuyäyhlv dwì r whpsr w1 Dwudyìv gr
judir gluhflrqdo dfðfolfr qd Iljxud �=e revhuydprv txh Vw h \l El A w� vær frqglflrqdo0
phqwh lqghshqghqwhv gdgr Vwn� h vw1 Ghvwd pdqhlud/ h{foxlqgr � h D gd qrwdêær sru
vlpsolflgdgh/ whprv sdud w ' �> 2> ===> W � �=

�hEVw ' vwmvwn�>)� ' �hEVw ' vwmvwn�>)w�
' dvwvwn� �hEVw ' vwm)w�

�hEVwn� ' vwn�m)w� = +615:,

Ghvhqyroyhqgr �hEVw ' vwm)w� h �hEVwn� ' vwn�m)w� whprv/ uhvshfwlydphqwh/

�hEVw ' vwm)w� ' �hEVw ' vwm|w>)w3��
2 sEvw�|w32|w3�|w

Q[
o'�

dovw �hEVw3� ' om)w3�� h +615;,

�hEVwn� ' vwn�m)w� '
Q[
n'�

�hEVwn� ' vwn�> Vw ' nm)w�

'
Q[
n'�

dnvwn� �hEVw ' nm)w�= +615<,

D htxdêær E�=2H� iruqhfh xp hvtxhpd +iruzdug, lwhudwlyr sdud ghwhuplqdu �hEVw '
vwm)w�> sdud w ' �> 2> ===> W= D glvwulexlêær lqlfldo sdud dv lwhudêøhv ì iruqhflgd shod glv0
wulexlêær glvfuhwd xqliruph vreuh E\�> V�� h E\2> V2�= Ydoruhv gh �hEVwn� ' vwn�m)w� h
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�hEVw ' vwmvwn�>)� srghp vhu fdofxodgrv dwudyìv gdv htxdêøhv E�=2b� h E�=2.�/ uhvshf0
wlydphqwh1

Xpd uhdol}dêær gr surfhvvr dohdwöulr 5 srgh djrud vhu vlpxodgd1 Sulphlur/ xp
ydoru gh vW ì rewlgr shor xvr gd glvwulexlêær �hEVW ' vW m)W � h/ dvvlp/ rv ydoruhv uhvwdqwhv
vær rewlgrv/ dwudyìv gh xp surfhglphqwr edfnzdug/ xvdqgr d htxdêær E�=2.�/ sdud w '
W � �> W � 2> ===> �1

D shuirupdqfh gr pìwrgr Jleev vdpsolqj h/ hp sduwlfxodu/ vxd frqyhujíqfld/
srgh vhu yhul�fdgd dwudyìv gr xvr gh xpd ydulhgdgh gh juä�frv h gldjqövwlfrv qxpìulfrv1

618 KPP frp ghshqgíqfld gh Pdunry gh vhjxqgd
rughp hqwuh rv hvwdgrv rfxowrv h gh sulphlud ru0
ghp hqwuh rv hvwdgrv revhuyäyhlv/ KPPE2> ��

Qdv vhêøhv dqwhulruhv/ dsuhvhqwdprv wuív glihuhqwhv KPPv frp ghshqgíqfld gh Pdunry
gh sulphlud rughp qd fdghld gh Pdunry rfxowd 51 Qhvwd vhêær/ lqwurgx}lprv xp KPP
fxmd vhtÿíqfld rfxowd ì frqvlghudgd xpd fdghld gh Pdunry gh vhjxqgd rughp/ rx vhmd/
dv wudqvlêøhv hqwuh rv hvwdgrv rfxowrv Vw vhjxhp xpd fdghld gh Pdunry/ fxmd hvfrokd gd
pdwul} gh wudqvlêær ì ghwhuplqdgd shorv hvwdgrv rfxowrv Vw32 h Vw3�= Qr KPPE2> ��/ d
vhtÿíqfld gh hvwdgrv revhuyäyhlv v ì xpd fdghld gh Pdunry gh sulphlud rughp1

Iljxud �=S= Judir Gluhflrqdo Dfðfolfr gr KPPE2> ��
D hvwuxwxud gh ghshqgíqfld ghvwh prghor ì pdlv idflophqwh frpsuhhqglgd dwudyìv

gr judir dfðfolfr gluhflrqdo uhsuhvhqwdgr qd Iljxud �=S/ qr txdo srghprv revhuydu txh r
prghor rehghfh dv vhjxlqwhv uhodêøhv gh lqghshqgíqfld frqglflrqdo/

Vw B iV�> \�> ===> Vw3�> \w3�> \w32> \w3�jmVw3� h Vw32> � � w � W h +6163,
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\w B iV�> \�> ===> Vw32> \w32> Vw3�jmVw h \w3�> 2 � w � W 1 +6164,

Dvvxplqgr txh V�> \�> V2 h \2 vhjxhp glvwulexlêøhv xqliruphv glvfuhwdv lqghshq0
ghqwhv/ r KPPE2> �� ì hvshfl�fdgr shorv vhjxlqwhv hohphqwrv=

D ' idknoj > uhsuhvhqwd d pdwul} frp dv suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv
rfxowrv/ rqgh

dkno ' �hEVwn� ' omVw ' n> Vw3� ' k>D�> +6165,

sdud � � k> n> o � Q h>
� ' �S E��> S E2�> ===> S EQ�� > rqgh S En� '

q
sEn�lm

r
> uhsuhvhqwd d pdwul} frp dv sured0

elolgdghv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv dvvrfldgd dr n0ìvlpr hvwdgr rfxowr/
h

sEn�lm ' �hE\w ' mmVw ' n> \w3� ' l>�� +6166,

ì d suredelolgdgh gh revhuydu r uhvxowdgr m hp w gdgr txh d fdghld rfxowd hvwä qr hvwdgr n
h qr lqvwdqwh dqwhulru w�� irl revhuydgr r uhvxowdgr l/ sdud n ' �> 2> ===>Q h � � l> m � P 1

Dvvlp/ d ixqêær gh yhurvvlplokdqêd sdud rv sduåphwurv � h D gr prghor/ gdgd d
vhtÿíqfld revhuydgd ) h d qær revhuydgd t> ì

OE�> Dm)> t� ' �hEv ' )>5 ' tmD>��>
txh/ shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo h vxsrvlêøhv gr prghor/ srgh vhu hvfulwd
frpr

OE�> Dm)> t� '
# 2\

w'�
�hEVw ' vwmD>�� �hE\w ' |wmD>��

$
�

�
# W\

w'�
�hEVw ' vwmvw3�> vw32> D>�� �hE\w ' |wm|w3�> vw> D>��

$

' �
EQP�2

W\
w'�

dvw32vw3�vwsEvw�|w3�|w
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OE�> Dm)> t� ' �
EQP�2

# W\
w'�

dvw32vw3�vw
$# W\

w'�
sEvw�|w3�|w

$

' �
EQP�2

# Q\
k'�

Q\
n'�

Q\
o'�

dpknokno

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

�qEn�lm
$
> +6167,

rqgh

pkno '
W3�[
w'2

L Evw3� ' k> vw ' n> vwn� ' o� h

qEn�lm '
W[
w'�

L E|w3� ' l> |w ' m> vw ' n� >

rqgh LED� '
;?
= � vh D ì yhugdgh

f fdvr frqwuäulr =
Qr KPPE2> ��/ dv lqihuíqfldv vreuhD h� srghp vhu uhdol}dgdv dwudyìv gh pìwrgrv

ed|hvldqrv frp vlpxodêær gd glvwulexlêær d srvwhulrul gh D h � xvdqgr r pìwrgr Prqwh
Fduor hp fdghldv gh Pdunry +PFPF,/ dvvlp frpr d hvwlpdêær grv hvwdgrv rfxowrv/ txh
vær wudwdgrv frpr yduläyhlv qær revhuyäyhlv h vær vlpxodgdv gd glvwulexlêær frqglflrqdo1

61814 Glvwulexlêøhv d sulrul
Frqvlghuh Tl ' islmj xpd olqkd gh xpd gdv pdwul}hv gh wudqvlêær grv hvwdgrv revhuyäyhlv/
sdud m ' �> 2> ===>P 1 Gdgd d irupd pxowlqrpldo gd ixqêær gh yhurvvlplokdqêd/ xpd
glvwulexlêær d sulrul frqmxjdgd sdud r yhwru P�glphqvlrqdo Tl ì d glvwulexlêær Glulfkohw
gh�qlgd qr vlpsoh{/ frp ghqvlgdgh

� ETl� 2
P\
m'�

s�lm3�lm >

rqgh f ? slm ? �/ m ' �> 2> ===>P / PS
m'�

slm ' � h �l ' i�lmj vær rv sduåphwurv srvlwlyrv gd
glvwulexlêær1

Vxsrqgr txh dvP olqkdv gdv Q pdwul}hv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv
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vær lqghshqghqwhv d sulrul h txh

TEn�
l ' isEn�lm j � GE�En�

l �>

sdud n ' �> 2> ===> Q h l ' �> 2> ===>P / whprv txh d glvwulexlêær d sulrul sdud � whp
ghqvlgdgh

� E�� 2
Q\
n'�

P\
l'�

�
�
TEn�
l
�

'
Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

��En�lm 3� = +6168,

Vlploduphqwh/ xvdprv d glvwulexlêær Glulfkohw Q0glphqvlrqdo frpr d glvwulexlêær
d sulrul sdud rv yhwruhv @kn ' idknoj gd pdwul} gh wudqvlêær hqwuh rv hvwdgrv rfxowrv1
Dvvxplqgr txh rv yhwruhv vær lqghshqghqwhv d sulrul h txh

@kn ' idknoj � GE�kn�>

sdud � � k> n> o � Q h rqgh �kn ' i�knoj vær rv sduåphwurv srvlwlyrv gd glvwulexlêær/
whprv txh d glvwulexlêær d sulrul sdud D whp ghqvlgdgh

� ED� 2
Q\
k'�

Q\
n'�

� E@kn�

'
Q\
k'�

Q\
n'�

Q\
o'�

d�kno3�kno = +6169,

61815 Glvwulexlêøhv d srvwhulrul
Dv glvwulexlêøhv d srvwhulrul grv sduåphwurv D h � gr prghor h gd vhtÿíqfld qær re0
vhuyäyho t srghp vhu rewlgdv h vlpxodgdv dwudyìv gr pìwrgr Jleev vdpsolqj frp gdgrv
dxphqwdgrv1 Frpelqdqgr d ixqêær gh yhurvvlplokdqêd gdgd hp E�=�e� frp d lqirupdêær
d sulrul vreuh D h � h xvdqgr r whruhpd gh Ed|hv/ d glvwulexlêær d srvwhulrul gh D h �
srgh vhu gh�qlgd frpr
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� E�> Dm)> t� 2 OE�> Dm)> t�� E�> D� >

dvvxplqgr txh D h � vær lqghshqghqwhv d sulrul whprv

� E�> Dm)> t� 2 OE�> Dm)> t�� E���ED�
' �

EQP�2
# Q\
k'�

Q\
n'�

Q\
o'�

dpknokno

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

�qEn�lm
$

�

�
# Q\
k'�

Q\
n'�

Q\
o'�

d�kno3�kno

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

��En�lm 3�
$

' �
EQP�2

# Q\
k'�

Q\
n'�

Q\
o'�

dpknon�kno3�kno

$# Q\
n'�

P\
l'�

P\
m'�

�
sEn�lm

�qEn�lm n�En�lm 3�
$
=

+616:,

Dv glvwulexlêøhv d srvwhulrul frqglflrqdlv gh TEn�
l h @kn/ sdud l ' �> 2> ===>P h

4� k> n � Q / vær/ uhvshfwlydphqwh/

�
�
TEn�
l m)> t> D>��TEn�l

�
�

2
P\
m'�

�
sEn�lm

�qEn�lm n�En�lm 3� >

rqgh ��TEn�l
� ' �qTEn�

l > ghqrwd � frp d olqkd TEn�
l uhprylgd h

� �@knm)> t> DE@kn�>�
� 2 Q\

o'�
dpknon�kno3�kno >

rqgh DE@kn� ' Dq@kn> ghqrwd D frp d olqkd @kn uhprylgd/ rx vhmd/

TEn�
l m)> t> D>��TEn�l

� � GE?En�
l n�En�

l �>

sdud l ' �> 2> ===>P h n ' �> 2> ===> Q h
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?En�
l ' iqnlmj> sdud m ' �> 2> ===>P h

4kn ' ipknoj> sdud o ' �> 2> ===>Q=

Rxwud frpsrqhqwh gr pìwrgr Jleev vdpsolqj ì d glvwulexlêær gd vhtÿíqfld gh
hvwdgrv rfxowrv/ � Etm)> D>�� =

Xp pìwrgr gh vlpxodêær ghvwh eorfr ì frqvlghuä0or frpr W eorfrv xqlyduldgrv1
Dvvlp/ d vhtÿíqfld gh hvwdgrv rfxowrv ì rewlgd dwudyìv gd vlpxodêær xqlyduldgd h vhtÿhq0
fldo gh � �vwmtEw�>)> D>�� > sdud w ' �> 2> ===> W h rqgh tEw� ' tqvw ghqrwd d vhtÿíqfld t
frp r hohphqwr w uhprylgr1 D hvwuxwxud gh ghshqgíqfld ghvwdv glvwulexlêøhv srgh vhu
ylvxdol}dgd qr judir prudo uhsuhvhqwdgr qd Iljxud �=.1 Dwudyìv gr judir/ revhuydprv txh/
sdud w ' �> 2> ===> W h vw ' �> 2> ===> Q>

� �vwmtEw�>)> D>�� ' � Evwmvw32> vw3�> vwn�> vwn2> |w> |w3�> D>��
' �hEVw ' vw> Vwn� ' vwn�> Vwn2 ' vwn2> \w ' |wmvw32> vw3�> |w3�> D>��

�hEVwn� ' vwn�> Vwn2 ' vwn2> \w ' |wmvw32> vw3�> |w3�> D>��

'

3
EEEEEEC

�hEVw ' vwmvw32> vw3�> |w3�> D>���
��hE\w ' |wmvw> vw32> vw3�> |w3�> D>���

��hEVwn� ' vwn�m|w> vw> vw32> vw3�> |w3�> D>���
��hEVwn2 ' vwn2mvwn�> |w> vw> vw32> vw3�> |w3�> D>��

4
FFFFFFD

QS
n'�

SSn
>

rqgh

SSn ' �hEVw ' n> Vwn� ' vwn�> Vwn2 ' vwn2> \w ' |wmvw32> vw3�> |w3�> D>��>
h shodv uhodêøhv gh lqghshqgíqfld frqglflrqdo/

� �vwmtEw�>)> D>�� ' dvw32vw3�vwsEvw�|w3�|wdvw3�vwvwn�dvwvwn�vwn2
QS
n'�

dvw32vw3�nsEn�|w3�|wdvw3�nvwn�dnvwn�vwn2
= +616;,
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R ghvhqyroylphqwr gh xp pìwrgr dowhuqdwlyr gh vlpxodêær sdud rewhqêær gh uhd0
ol}dêøhv gd glvwulexlêær � Etm)> D>�� dsuhvhqwdgr qrv prghorv dqwhulruhv h txh vh prvwurx/
dwudyìv gh hvwxgrv gh vlpxodêær/ pdlv h�flhqwh txh r pìwrgr dqwhulruphqwh glvfxwlgr qær
irl srvvðyho sdud hvwh prghor/ srlv r KPPE2> �� dsuhvhqwd hvwuxwxud gh ghshqgíqfld pdlv
frpsoh{d qd fdghld gh Pdunry rfxowd h Vw> sdud w ' �> ===> W / ghshqgh gluhwdphqwh gh Vw3�
h Vw32 h qær dshqdv gh xpd ýqlfd yduläyho1

Iljxud �=.= Judir prudo



Fdsðwxor 7

Vhohêær gh Prghorv

Qdv ýowlpdv gìfdgdv/ rv prghorv KPPv/ dsuhvhqwdgrv qr fdsðwxor dqwhulru/ wíp vlgr
dsolfdgrv frp í{lwr hp xpd ydulhgdgh gh äuhdv gh shvtxlvd/ ghqwuh dv txdlv vh ghvwdfd
d Elrorjld Prohfxodu/ qd lghqwl�fdêær gh vhjphqwrv krprjíqhrv hp vhtÿíqfldv gh GQD
+Er|v hw do1/ 5337/ 5335 h 5333,1 Qr hqwdqwr/ jhudophqwh/ d rughp gh ghshqgíqfld hqwuh
rv hvwdgrv revhuyäyhlv rx rfxowrv ì ghvfrqkhflgd/ rx vhmd/ d hvwuxwxud gh ghshqgíqfld
hqwuh dv yduläyhlv/ txh hvshfl�fd r prghor/ qær ì frqkhflgd h/ dvvlp/ lqihuíqfldv vreuh hod
dwudyìv grv gdgrv ì qhfhvväuld1

Dphwrgrorjld sursrvwd sru Iulhgpdq h Nroohu +5336, sdud hvwlpdêær gd hvwuxwxud
gh xpd uhgh suredeloðvwlfd ghvfulwd qd Vhêær 2=2 ì xpd dowhuqdwlyd sdud lghqwl�fdêær gd
hvwuxwxud txdqgr rv gdgrv vær frpsohwrv h gd rughp gh ghshqgíqfld hqwuh dv yduläyhlv1
Frqwxgr/ r sureohpd gh hvwlpdu d rughp gh ghshqgíqfld gd fdghld gh Pdunry wdpeìp
srgh vhu ylvwr frpr xp sureohpd gh vhohêær gh prghorv/ dwudyìv gr txdo hvfrokhprv r
prghor pdlv dghtxdgr drv gdgrv revhuydgrv ghqwur gr frqmxqwr gh prghorv pdlv suryäyhlv
frp glihuhqwhv rughqv gh ghshqgíqfld1

Qhvwh fdsðwxor/ dsuhvhqwdprv grlv pìwrgrv sdud vhohêær gh prghorv= r idwru gh
Ed|hv/ ghvfulwr hp Ndvv h Udiwhu| +4<<8, h r GLF +gr lqjoív ghyldqfh lqirupdwlrq fulwh0
ulrq,/ sursrvwr hp Vsljhokdowhu hw do1 +5335,1



71 VHOHÊÆR GH PRGHORV
93

714 Idwru gh Ed|hv
Vhmdv xp frqmxqwr gh revhuydêøhv surgx}lgr vre xp gh grlv prghorvPf rxP� gh dfrugr
frp d ghqvlgdgh gh suredelolgdghv �hEvmPf� rx �hEvmP��1 Gdgdv dv suredelolgdghv d
sulrul �hEPf� h �hEP�� ' �� �hEPf� h frqvlghudqgr d derugdjhp ed|hvldqd/ whprv dv
suredelolgdghv d srvwhulrul �hEPfmv� h �hEP�mv� ' �� �hEPfmv�=

Dwudyìv gr whruhpd gh Ed|hv/ whprv

�hEPnmv� ' �hEvmPn� �hEPn�
�hEvmPf� �hEPf� n �hEvmP�� �hEP�� > +714,

sdud n ' f> �1 Dvvlp/

�hEPfmv�
�hEP�mv� '

�hEvmPf� �hEPf�
�hEvmP�� �hEP��

h r idwru gh Ed|hv Ef� srgh vhu gh�qlgr frpr

Ef� ' �hEvmPf�
�hEvmP�� = +715,

Dv ghqvlgdghv �hEvmPn�> sdud n ' f> �/ srghp vhu rewlgdv shod lqwhjudêær vreuh
r hvsdêr sdudpìwulfr/ whprv

�hEvmPn� '
]

�hEvm�n>Pn��E�nmPn�g�n> +716,

rqgh �n ì r yhwru sdudpìwulfr vrePn> �E�nmPn� ì d vxd ghqvlgdgh d sulrul h �hEvm�n>Pn�
ì d ghqvlgdgh gh suredelolgdghv gh v gdgr r ydoru �n rx d ixqêær gh yhurvvlplokdqêd gh
�n=

Txdqgr yäulrv prghorv vær hqyroylgrv qd frpsdudêær/ qöv srghprv hvfuhyhu Emn
frpr r idwru gh Ed|hv sdud Pm frqwud Pn1

Vhmd Pf r KPP frp ghshqgíqfld gh Pdunry gh sulphlud rughp hqwuh rv hvwdgrv
rfxowrv h revhuyäyhlv ghvfulwr qd Vhêær �=� h P� r KPP frp ghshqgíqfld gh Pdunry
gh vhjxqgd rughp qd vhtÿíqfld gh hvwdgrv revhuyäyhlv ghvfulwr qd Vhêær �=e/ r idwru gh
Ed|hv Ef� srgh vhu gh�qlgr frpr
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pno� '
W3�[
w'�

L Evw ' n> vwn� ' o� >

qEn�
lm '

W[
w'2

L E|w3� ' l> |w ' m> vw ' n� >

pno2 '
W3�[
w'2

L Evw ' n> vwn� ' o� h

qEn�
klm '

W[
w'�

L E|w32 ' k> |w3� ' l> |w ' m> vw ' n� =

R idwru gh Ed|hv ì xp uhvxpr gd hylgíqfld iruqhflgd shorv gdgrv hp idyru gh
xp prghor hvwdwðvwlfr h hp ghwulphqwr gh rxwur1 Frqvlghudqgr gxdv yh}hv r orjdulwpr
qdwxudo gr idwru gh Ed|hv/ txh hvwä qd phvpd hvfdod gd ghyldqfh h gr whvwh gd ud}ær gh
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yhurvvlplokdqêd/ Ndvv h Udiwhu| +4<<8, sursøhp d lqwhusuhwdêær sdud r idwru dsuhvhqwdgd
qd Wdehod e=�1

Wdehod e=�1 Lqwhusuhwdêær gr idwru gh Ed|hv
2 *L}EE�f� EE�f� hylgíqfld frqwud Pf

3 d 5 4 d 6 iudfd
5 d 9 6 d 53 srvlwlyd
9 d 43 53 d 483 iruwh
A43 A483 pxlwr iruwh

715 GLF
R fulwìulr sursrvwr sru Vsljhokdowhu hw do1+5335, sdud frpsdudêær h vhohêær gh prghorv
frpelqd phglgdv gh dmxvwh +ghyldqfh hvwdwðvwlfd, h frpsoh{lgdgh +qýphur gh sduåphwurv
d vhuhp hvwlpdgrv, gr prghor frp d �qdolgdgh gh lghqwl�fdu r prghor txh phokru h{solfd
rv gdgrv revhuydgrv1

Vslhjhokdowhu hw do1+5335, sursøhp rGLF/ ghyldqfh lqirupdwlrq fulwhulrq/ gh�qlgr
frpr xpd hvwlpdwlyd foävvlfd gr dmxvwh pdlv r greur gr qýphur gh sduåphwurv hihwlyrv/
gdgr sru

GLF ' GEb�� n 2sG> +718,

rqgh GE�� ' �2 *L}E�hEvm��� � 2 *L}EkE)��> b� ' HE�mv� ì d pìgld d srvwhulrul grv
sduåphwurv/ kE)� ì xpd ixqêær grv gdgrv h

sG ' GE���GEb�� +719,

ì r qýphur hihwlyr gh sduåphwurv qr prghor/ fdofxodgr frpr d ghyldqfh pìgld phqrv d
ghyldqfh gd pìgld d srvwhulrul grv sduåphwurv1

Xvdqgr Ee=S�/ r GLF srgh vhu uhhvfulwr frpr

GLF ' 2GE���GEb��= +71:,

R GLF srgh vhu fdofxodgr gxudqwh r surfhvvr gh hvwlpdêær dwudyìv grv pìwrgrv
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PFPF/ prqlwrudqgr rv sduåphwurv hvwlpdgrv sdud � h/ d fdgd lwhudêær gr surfhvvr/
hvwlpdqgrGE��=Qr �qdo gdv lwhudêøhv/ fdofxodprv d pìgld dprvwudo grv ydoruhv hvwlpdgrv
gh GE�� h vxewudðprv d hvwlpdwlyd gd ghyldqfh fdofxodgd xvdqgr dv pìgldv dprvwudlv grv
ydoruhv vlpxodgrv gh �1

R prghor txh phokru h{solfd rv gdgrv revhuydgrv ì r prghor txh dsuhvhqwd r
phqru ydoru gh GLF1



Fdsðwxor 8

Vlpxodêøhv

Qhvwh fdsðwxor/ dsuhvhqwdprv d dsolfdêær grv KPPv frp ghshqgíqfld gh Pdunry gh
sulphlud rughp/ ghvfulwr qd Vhêær �=�/ h vhjxqgd rughp/ glvfxwlgr qd Vhêær �=e/ hp grlv
frqmxqwrv gh gdgrv vlpxodgrv h/ sdud lghqwl�fduprv r prghor pdlv dghtxdgr drv gdgrv
hqwuh rv grlv hvwlpdgrv/ xwlol}dprv rv pìwrgrv gh vhohêær gh prghorv dsuhvhqwdgrv qr
Fdsðwxor e1 Qrvvr sulqflsdo remhwlyr ì dqdolvdu d shuirupdqfh grv hvwlpdgruhv h grv
pìwrgrv gh vhohêær gh prghorv1

R sulphlur frqmxqwr gh gdgrv frqvlghudgr irl jhudgr dwudyìv gh xp prghor frp
ghshqgíqfld gh sulphlud rughp hqwuh rv hvwdgrv revhuyäyhlv/ KPPE�> ��/ hqtxdqwr txh
r vhjxqgr frqmxqwr irl fuldgr dwudyìv gh xp KPP frp ghshqgíqfld gh vhjxqgd rughp
hqwuh rv hvwdgrv revhuyäyhlv/ KPPE�> 2�1 Hp dpedv dv vlwxdêøhv/ d vhtÿíqfld gh hvwdgrv
rfxowrv irl �{d h hvshfl�fdgd shorv dxwruhv1

814 Gdgrv frp ghshqgíqfld gh Pdunry gh sulphlud
rughp

Frqvlghudqgr xpd vhtÿíqfld gh wdpdqkr W ' �fff/ vlpxodprv d vhtÿíqfld gh hvwdgrv
revhuyäyhlv d sduwlu gh xp prghor Pdunryldqr rfxowr frp Q ' 2 hvwdgrv rfxowrv/ P ' e
hvwdgrv revhuyäyhlv +uhvxowdgrv,/ ghshqgíqfld gh Pdunry gh sulphlud rughp h d vhjxlqwh
vhtÿíqfld gh hvwdgrv rfxowrv
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t ' i�> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �j� ~} �
�fff �fff �fff

>

fxmrv srqwrv gh pxgdqêd hqwuh rv hvwdgrv rfxowrv irudp �{dgrv qdv srvlêøhv �ff� h 2ff�1
D vhjxlu/ dsuhvhqwdprv dv pdwul}hv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv xvdgdv sdud
jhudu d vhtÿíqfld revhuydgd=

S E�� '

3
EEEEEEC

f=fbH f=eD. f=f.D f=�.f
f=�2� f=DD. f=2f2 f=�2f
f=fDb f=e�f f=fH. f=eee
f=eD� f=�Df f=fS. f=��f

4
FFFFFFD

h S E2� '

3
EEEEEEC

f=e�f f=fHb f=�H. f=fbe
f=�D� f=�22 f=fb� f=e�S
f=�bb f=f�b f=e�D f=�S.
f=2Hf f=�Hf f=�2. f=2��

4
FFFFFFD

=

Qd vhtÿíqfld revhuydgd dsolfdprv dv phwrgrorjldv gh hvwlpdêær gr KPPE�> ��
h KPPE�> 2�1 R frqkhflphqwr d sulrul vreuh dv suredelolgdghv gh wudqvlêær hqwuh rv
hvwdgrv revhuyäyhlv/ hp fdgd hvwdgr rfxowr/ frqvlghudgr qhvwh hvwxgr gh vlpxodêær irl
qær lqirupdwlyr h/ sru lvvr/ hvfrokhprv rv klshusduåphwurv gdv glvwulexlêøhv Glulfkohw
hqyroylgdv qrv prghorv frpr �En�

l ' E�> �> �> �� h �En�
kl ' E�> �> �> ��> sdud l ' �> ===> e/ k '

�> ===> e h n ' �> 21 Ghvwd pdqhlud/ fdgd frpsrqhqwh sEn�lm rx sEn�klm/ gh�qlgdv uhvshfwlydphqwh
hp E�=b� h E�=2��/ sdud m ' �> ===> e/ whp pìgld f=2D h ghvylr sdguær/ dsur{lpdgdphqwh/
f=�b1 Sdud d pdwul} gh wudqvlêær hqwuh rv hvwdgrv rfxowrv dvvxplprv glvwulexlêøhv Glulfkohw
lqirupdwlydv/ frp klshusduåphwurv ��� ' �22 ' bb h ��2 ' ��2 ' 21 Dvvlp/ HEd��� '
HEd22� ' f=bH h Y duEd��� ' Y duEd22� ' f=fff2> sdud dnn gh�qlgr hp E�=H� h E�=2f� h
n ' �> 21

81414 Uhvxowdgrv
Sdud fdgd xpd gdv gxdv phwrgrorjldv irudp vlpxodgdv ��fff lwhudêøhv frp dv sulphludv
�fff vhqgr ghvfduwdgdv frpr exuq0lq1 Qrvvrv uhvxowdgrv vær edvhdgrv hp xpd dprvwud
gh wdpdqkr 2fff/ frpsrvwd shorv ydoruhv jhudgrv d fdgd D lwhudêøhv1 R gldjqövwlfr gh
frqyhujíqfld Jhopdq0Uxelq +Jhopdq h Uxelq/ 4<<5, irl xwlol}dgr sdud yhul�fdêær gh
frqyhujíqfld gr dojrulwpr1 Sdud lvwr/ gxdv fdghldv frp glihuhqwhv vhtÿíqfldv gh hvwdgrv
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rfxowrv lqlfldlv irudp vlpxodgdv1 Dv vhtÿíqfldv lqlfldlv irudp=

tf ' i�> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �>� ~} � 2> ===> 2j� ~} �
Dff Dff Dff Dff Dff Dff

h

tf ' i�> ===> �j� ~} �
�fff

=

Dv Wdehodv D=� h D=2 frqwíp/ uhvshfwlydphqwh/ dv hvwlpdwlydv gr gldjqövwlfr gh
Jhopdq0Uxelq sdud dv suredelolgdghv gh wudqvlêær hqyroylgdv qr KPPE�> �� h KPPE�> 2�1
Ghylgr dr judqgh qýphur gh suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv +�2
qr KPPE�> �� h �2H qr KPPE�> 2�,/ vhohflrqdprv/ dohdwruldphqwh/ dojxpdv hvwlpdwlydv
gr gldjqövwlfr sdud h{lelu qdv wdehodv1 Hvwdv prvwudp txh qær kä hylgíqfld gh idowd gh
frqyhujíqfld/ srlv dv hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq vær phqruhv txh �=�1

Wdehod D=�= Hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq +JU, gr KPPE�> ��
JU JU JU

d�� 4136 sE���e 4134 sE2�2� 413:
d�2 4136 sE2��e 4134 sE���2 4133
d2� 31<<< sE2�2� 4134 sE2��e 4133
d22 31<<< sE��22 31<<8 sE2�e2 4143

Wdehod D=2= Hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq +JU, gr KPPE�> 2�
JU JU JU JU JU

d�� 4137 sE2��e� 413< sE2�2e� 31<<5 sE2��e� 31<<8 sE��e�2 31<<
d�2 4137 sE���e2 4139 sE2�2e2 4134 sE���ee 31<<; sE��e�� 4134
d2� 4137 sE��2�2 4133 sE���2� 31<<7 sE2��ee 4133 sE2�e�e 31<<7
d22 4137 sE��22� 4134 sE���2e 4133 sE2�e�e 4136 sE��ee� 4133
sE2���� 31<<9 sE��22� 413; sE���e� 4138 sE��e2� 4135 sE��ee2 4136
sE����e 4135 sE��2�e 4134 sE2��e2 4133 sE2�e2� 4136 sE2�ee� 4137

Dwudyìv gd Wdehod D=�/ txh frqwìp dv hvwlpdwlydv gr idwru gh Ed|hv EEf�� h gr
GLF sdud rv grlv prghorv/ revhuydprv txh dperv rv pìwrgrv vhohflrqdudp r KPPE�> ��
frpr r prghor pdlv dghtxdgr dr frqmxqwr gh gdgrv/ srlv Ef� A �/ 2 *L}EEf�� A �Df



81 VLPXODÊØHV 9:

h r GLF gr KPPE�> �� ì phqru txh r GLF gr KPPE�> 2�1 Hvwh uhvxowdgr lqglfd erd
shuirupdqfh grv pìwrgrv gh vhohêær gh prghorv hp ghwhuplqdu d rughp gh ghshqgíqfld
qd vhtÿíqfld gh hvwdgrv revhuyäyhlv/ frqvlghudqgr txh rv gdgrv irudp jhudgrv gh xp
KPPE�> ��1

Wdehod D=�1 Hvwlpdwlydv grv pìwrgrv gh vhohêær gh prghorv
Idwru gh Ed|hv EEf�� �=�f � �fe.

2 *L}EEf�� 2�S=S�e
GLF gr KPPE�> �� SbH�=D�
GLF gr KPPE�> 2� .f��=Se

D Wdehod D=e frqwìp d pìgld d srvwhulrul gdv suredelolgdghv gh wudqvlêær gr
prghor KPPE�> ��/ dwudyìv gd txdo qrwdprv txh rv ydoruhv hvwlpdgrv qær vær pxlwr
glihuhqwhv grv ydoruhv d sduwlu grv txdlv rv gdgrv irudp jhudgrv1 Rv srqwrv gh pxgdqêd
grv hvwdgrv rfxowrv qd vhtÿíqfld hvwlpdgd irudp �ff� h �bbb/ hylghqfldqgr xp dfhuwr gh
bb=b�( qd lghqwl�fdêær gd vhtÿíqfld grv hvwdgrv rfxowrv1

Wdehod D=e1 Pìgldv d srvwhulrul sdud dv pdwul}hv gh wudqvlêær gr KPPE�> ��
eD '

3
C f=bbb f=ff�

f=ff� f=bb.

4
D

gS E�� '

3
EEEEEEC

f=fHb f=e�D f=fS2 f=e��
f=�2e f=DSe f=�b� f=��H
f=fe. f=efH f=fbe f=eDf
f=e�b f=�Hf f=fSH f=���

4
FFFFFFD

gS E2� '

3
EEEEEEC

f=ee. f=fHH f=�bS f=fSb
f=�ee f=�bb f=fbb f=�D.
f=�Sf f=f2� f=e�� f=2fS
f=�ff f=��S f=��. f=2e�

4
FFFFFFD

815 Gdgrv frp ghshqgíqfld gh Pdunry gh vhjxqgd
rughp

Dvvlp frpr qd vhêær dqwhulru/ frqvlghudprv xpd vhtÿíqfld gh wdpdqkr W ' �fff h
vlpxodprv d vhtÿíqfld gh hvwdgrv revhuyäyhlv d sduwlu gh xp prghor Pdunryldqr rfxowr
frp Q ' 2 hvwdgrv rfxowrv/ P ' e hvwdgrv revhuyäyhlv +uhvxowdgrv,/ ghshqgíqfld gh
Pdunry gh vhjxqgd rughp h d vhjxlqwh vhtÿíqfld gh hvwdgrv rfxowrv
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t ' i�> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �j� ~} �
�fff �fff �fff

>

fxmrv srqwrv gh pxgdqêd hqwuh rv hvwdgrv rfxowrv irudp �{dgrv qdv srvlêøhv �ff� h 2ff�1
D vhjxlu/ dsuhvhqwdprv dv pdwul}hv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv xvdgdv sdud
jhudu d vhtÿíqfld revhuydgd=

S E��
�== '

3
EEEEEEC

f=fbH f=eD. f=f.D f=�.f
f=�2� f=DD. f=2f2 f=�2f
f=fDb f=e�f f=fH. f=eee
f=eD� f=�Df f=fS. f=��f

4
FFFFFFD

/ S E��
2== '

3
EEEEEEC

f=e�f f=fHb f=�H. f=fbe
f=�D� f=�22 f=fb� f=e�S
f=�bb f=f�b f=e�D f=�S.
f=2Hf f=�Hf f=�2. f=2��

4
FFFFFFD

>

S E��
�== '

3
EEEEEEC

f=�f f=ef f=�f f=2f
f=�f f=2f f=�f f=ef
f=2D f=2D f=2D f=2D
f=�D f=�D f=2f f=�f

4
FFFFFFD

/ S E��
e== '

3
EEEEEEC

f=2� f=2b f=�. f=��
f=�f f=�D f=�D f=ef
f=�f f=�D f=�D f=2f
f=2. f=�� f=�b f=2�

4
FFFFFFD

>

S E2�
�== '

3
EEEEEEC

f=2�D f=2Hb f=�.e f=�f2
f=fe2 f=ee. f=f�. f=ebe
f=�.� f=2DH f=2e2 f=�2b
f=f�S f=�bf f=fDS f=D�H

4
FFFFFFD

/ S E2�
2== '

3
EEEEEEC

f=�D� f=�Db f=2�2 f=2DS
f=�e� f=2fH f=fe2 f=efb
f=�2D f=�bH f=2�. f=2Sf
f=2�� f=�SS f=2fH f=�b�

4
FFFFFFD >

S E2�
�== '

3
EEEEEEC

f=��H f=2D� f=�2� f=��f
f=��f f=�bH f=�SH f=�fe
f=�fS f=�f. f=.2S f=fS�
f=fb2 f=DHS f=fef f=2H2

4
FFFFFFD

h S E2�
e== '

3
EEEEEEC

f=�D f=eD f=2D f=�D
f=ef f=�f f=�f f=2f
f=Df f=2f f=fD f=2D
f=2f f=2D f=�D f=ef

4
FFFFFFD =

Qd vhtÿíqfld revhuydgd dsolfdprv dv phwrgrorjldv gh hvwlpdêær gr KPPE�> ��



81 VLPXODÊØHV 9<

h KPPE�> 2�1 R frqkhflphqwr d sulrul vreuh dv suredelolgdghv gh wudqvlêær hqwuh rv
hvwdgrv revhuyäyhlv frqvlghudgr qhvwh hvwxgr gh vlpxodêær irl qær lqirupdwlyr h/ sru lvvr/
hvfrokhprv rv klshusduåphwurv gdv glvwulexlêøhv Glulfkohw hqyroylgdv qrv prghorv frpr
�En�
l ' E�> �> �> �� h �En�

kl ' E�> �> �> ��> sdud l ' �> ===> e/ k ' �> ===> e h n ' �> 21 Ghvwd
pdqhlud/ fdgd frpsrqhqwh sEn�lm rx sEn�klm/ sdud m ' �> ===> e/ whp pìgld f=2D h ghvylr sdguær/
dsur{lpdgdphqwh/ f=�b1 Sdud d pdwul} gh wudqvlêær hqwuh rv hvwdgrv rfxowrv dvvxplprv
glvwulexlêøhv Glulfkohw lqirupdwlydv/ frp klshusduåphwurv ��� ' �22 ' bb h ��2 ' ��2 ' 21
Dvvlp/ HEd��� ' HEd22� ' f=bH h Y duEd��� ' Y duEd22� ' f=fff2=

81514 Uhvxowdgrv
Sdud fdgd xpd gdv gxdv phwrgrorjldv irudp vlpxodgdv ��fff lwhudêøhv frp dv sulphludv
�fff vhqgr ghvfduwdgdv frpr exuq0lq1 Qrvvrv uhvxowdgrv vær edvhdgrv hp xpd dprvwud
gh wdpdqkr 2fff/ frpsrvwd shorv ydoruhv jhudgrv d fdgd D lwhudêøhv1 R gldjqövwlfr gh
frqyhujíqfld Jhopdq0Uxelq +Jhopdq h Uxelq/ 4<<5, irl xwlol}dgr sdud yhul�fdêær gh
frqyhujíqfld gr dojrulwpr1 Sdud lvwr/ gxdv fdghldv frp glihuhqwhv vhtÿíqfldv gh hvwdgrv
rfxowrv lqlfldlv irudp vlpxodgdv1 Dv vhtÿíqfldv lqlfldlv irudp

tf ' i�> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �>� ~} � 2> ===> 2j� ~} �
Dff Dff Dff Dff Dff Dff

h

tf ' i�> ===> �j� ~} �
�fff

=

Dv Wdehodv D=D h D=S frqwíp/ uhvshfwlydphqwh/ dv hvwlpdwlydv gr gldjqövwlfr gh
Jhopdq0Uxelq sdud dv suredelolgdghv gh wudqvlêær hqyroylgdv qr KPPE�> �� h KPPE�> 2�1
Ghylgr dr judqgh qýphur gh suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv +�2
qr KPPE�> �� h �2H qr KPPE�> 2�,/ vhohflrqdprv/ dohdwruldphqwh/ dojxpdv hvwlpdwlydv
gr gldjqövwlfr sdud h{lelu qdv wdehodv1

Qd Wdehod D=D revhuydprv txh rv ydoruhv gr gldjqövwlfr gh Jhopdq0Uxelq vær
pdlruhv txh �=�/ idwr txh lqglfd d qær frqyhujíqfld gdv hvwlpdwlydv grv sduåphwurv hq0
yroylgrv qr KPPE�> ��/ rx vhmd/ d txdqwlgdgh gh lwhudêøhv vlpxodgdv/ r exuq0lq h r vdowr
qd frohwd gd dprvwud wdoyh} qær whqkdp vlgr vx�flhqwhv sdud jdudqwlu d frqyhujíqfld
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gr dojrulwpr1 Sru hvwh prwlyr/ qær srghprv xwlol}du dv hvwlpdwlydv gr KPPE�> �� qrv
pìwrgrv gh vhohêær gh prghorv sdud frpsdudu h vhohflrqdu r KPP pdlv dghtxdgr drv
gdgrv1

Wdehod D=D= Hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq +JU, gr KPPE�> ��
JU JU JU

d�� 615; sE2��� 713< sE���2 614;
d�2 615; sE2��e 6176 sE2��� 71<4
d2� 716: sE2�2� 8139 sE���e 9193
d22 716: sE��2� 5154

Hp frqwudsduwlgd/ dwudyìv gd Wdehod D=S revhuydprv txh qær kä hylgíqfld gh idowd
gh frqyhujíqfld qdv hvwlpdwlydv gr KPPE�> 2�1

Wdehod D=S= Hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq +JU, gr KPPE�> 2�
JU JU JU JU JU

d�� 31<< sE2��2� 31<<; sE���ee 4135 sE2�2�e 4134 sE2��e� 4136
d�2 31<< sE2��22 413; sE2�2�� 4138 sE2�2e22 31<<: sE2�e�� 31<<5
d2� 31<< sE2���e 4143 sE��2�2 413; sE����� 4138 sE2�e�2 4134
d22 31<<6 sE2���� 4137 sE��2�� 31<<9 sE2���� 4133 sE��e�� 31<<
sE2���� 4136 sE���e� 4135 sE2�222 4135 sE2���e 31<<< sE2�e�� 4133
sE2���e 31<<< sE���e2 4137 sE2�2�� 4134 sE���22 31<<6 sE��ee� 31<<9

D Wdehod D=. frqwìp d pìgld d srvwhulrul gdv suredelolgdghv gh wudqvlêær gr
prghor KPPE�> 2�/ dwudyìv gd txdo qrwdprv txh rv ydoruhv hvwlpdgrv qær vær pxlwr
glihuhqwhv grv ydoruhv d sduwlu grv txdlv rv gdgrv irudp jhudgrv1 Rv srqwrv gh pxgdqêd
grv hvwdgrv rfxowrv qd vhtÿíqfld hvwlpdgd irudp �ff. h 2ff2/ hylghqfldqgr xp dfhuwr gh
bb=..( qd lghqwl�fdêær gd vhtÿíqfld grv hvwdgrv rfxowrv1
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Wdehod D=.1 Pìgldv d srvwhulrul sdud dv pdwul}hv gh wudqvlêær gr KPPE�> 2�
eD '

3
C f=bbH f=ff2

f=ff� f=bb.

4
D

gS E��
�== '

3
EEEEEEC

f=fbb f=e�b f=fHe f=�..
f=�D2 f=DS2 f=�.. f=�fb
f=fS. f=��S f=�fD f=ebf
f=efb f=ef2 f=fS. f=�2�

4
FFFFFFD

gS E��
2== '

3
EEEEEEC

f=eS. f=f.S f=�.f f=fH.
f=�2H f=��b f=�ff f=e�2
f=�H2 f=ffb f=eDD f=�De
f=2S� f=�b� f=�De f=�b�

4
FFFFFFD

gS E��
�== '

3
EEEEEEC

f=2bf f=�SH f=fbf f=2D�
f=fb� f=�.� f=��e f=efe
f=2e� f=22f f=2bb f=2�H
f=e�. f=�e. f=2ff f=2�S

4
FFFFFFD

gS E��
e== '

3
EEEEEEC

f=�.e f=2SH f=�.2 f=�HD
f=��H f=�DH f=�SD f=�DH
f=�fS f=�2� f=�e� f=2�2
f=2DS f=2b. f=2fD f=2e2

4
FFFFFFD

gS E2�
�== '

3
EEEEEEC

f=2H� f=2b. f=�fD f=��.
f=f2H f=e2. f=f�� f=D�2
f=�2e f=�SD f=2DD f=eDS
f=f2H f=�Hb f=f2. f=DDD

4
FFFFFFD

gS E2�
2== '

3
EEEEEEC

f=�ef f=��e f=�bD f=�D�
f=�D. f=22� f=f2D f=�bD
f=�eD f=�.b f=�S� f=��e
f=2�2 f=�.2 f=22S f=�S�

4
FFFFFFD

gS E2�
�== '

3
EEEEEEC

f=�2D f=2e� f=f.H f=�DD
f=��2 f=2�b f=�fb f=��b
f=fHH f=�Df f=S.b f=fH�
f=��� f=�H� f=fH� f=ef2

4
FFFFFFD

gS E2�
e== '

3
EEEEEEC

f=�.. f=eDe f=2eH f=�2�
f=eb� f=f.e f=2bb f=��D
f=��H f=�H� f=fee f=2D.
f=�bD f=22H f=�eb f=e2b

4
FFFFFFD



Fdsðwxor 9

Dsolfdêøhv

Xp judqgh qýphur gh shvtxlvdv grv ýowlprv dqrv whp irfdol}dgr r hqwhqglphqwr h lghqwl0
�fdêær gd hvwuxwxud gh ghshqgíqfld suhvhqwh hp xpd vhtÿíqfld gh GQD1 Qhvwh fdsðwxor/
dsolfdprv rv pìwrgrv ghvfulwrv qdv vhêøhv dqwhulruhv qr lqwurq . gr jhqh �� ihwrsurwhlq
grv fklpsdq}ìv h qr jhqrpd gr Edfwhulrskdjh odpegd1

914 Prghodqgr xpd vhtÿíqfld gh GQD frpr xpKPP
D phwrgrorjld grv prghorv Pdunryldqrv rfxowrv whp vlgr dsolfdgd hp yäuldv äuhdv gh
shvtxlvd/ sulqflsdophqwh qd Elrorjld Prohfxodu h Jhqìwlfd/ sdud vhjphqwdêær gd vhtÿíq0
fld gh GQD rx orfdol}dêær gh vhjphqwrv krprjíqhrv ghqwur ghvwd vhtÿíqfld1

R äflgr ghvr{luulerqxfoìlfr +GQD, ì xp sruwdgru eävlfr gh lqirupdêær jhqìwlfd
h ì hqfrqwudgr hp wrgdv dv fìoxodv ylydv1 R GQD ì frqvwlwxðgr sru xpd vhtÿíqfld gh
txdwur edvhv qlwurjhqdgdv ~Dghqlqd +D,/ Flwrvlqd +F,/ Jxdqlqd +J, h Wlplqd +W ,�1
Dvvlp/ xpd vhtÿíqfld gh GQD ) ' |�> |2> ===> |W srgh vhu ylvwd frpr xpd uhdol}dêær
gr surfhvvr dohdwöulr revhuydgr v ' \�> \2> ===> \W > rqgh \w 5 iD>F>J> Wj � i�> 2> �> ej
sdud w ' �> 2> ===> W 1 Vxsrqkd txh h{lvwdp Q wlsrv gh vhjphqwrv krprjíqhrv ghqwur gd
vhtÿíqfld gh GQD1 R wlsr gh vhjphqwr qær revhuydgr qd srvlêær w ì uhsuhvhqwdgr sru
Vw 5 i�> 2> ===> Qj> sdud w ' �> 2> ===> W 1

Jhudophqwh/ dv dqäolvhv uhdol}dgdv dwudyìv gr KPP sdud prghodu d khwhurjhqhl0
gdgh suhvhqwh qd frpsrvlêær gd vhtÿíqfld gh GQD dvvxphp txh d vhtÿíqfld revhuydgd ì
frpsrvwd sru revhuydêøhv frqglflrqdophqwh lqghshqghqwhv gdgd d vhtÿíqfld grv hvwdgrv
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rfxowrv1 Qr hqwdqwr/ hylgíqfldv hpsðulfdv vxjhuhp txh hvwh prghor qær ì vx�flhqwh sdud
fdswxudu h prghodu d hvwuxwxud gh ghshqgíqfld ulfd h frpsoh{d gr GQD1 Qhvwdv flufxqv0
wåqfldv/ rv pìwrgrv ghvfulwrv qhvwh wudedokr srghp vhu xvdgrv sdud hvwlpdu d rughp gh
ghshqgíqfld gdv edvhv1

Frpr d phwrgrorjld sursrvwd sru Iulhgpdq h Nroohu +5336, sdud hvwlpdêær gd
hvwuxwxud gh ghshqgíqfld hqwuh xp frqmxqwr gh yduläyhlv dohdwöuldv dsuhvhqwrx ghvhp0
shqkr lqvdwlvidwöulr qdv vlwxdêøhv frqvlghudgdv h rv shvtxlvdgruhv elöorjrv dfuhglwdp txh
rv prghorv frp sulphlud/ KPPE�> ��> rx vhjxqgd/ KPPE�> 2�/ rughqv gh ghshqgíqfld vær
vx�flhqwhv sdud prghodu vhtÿíqfldv gh GQD/ r prghor pdlv dghtxdgr drv gdgrv/ hqwuh
rv hvwxgdgrv/ srgh vhu lghqwl�fdgr dwudyìv gh pìwrgrv gh vhohêær gh prghorv/ wdlv frpr=
GLF h idwru gh Ed|hv/ ghvfulwrv qr Fdsðwxor 71

Loxvwudprv r xvr grv pìwrgrv gh vhohêær h grv pìwrgrv gh hvwlpdêær gr KPPE�> ��
h KPPE�> 2� dsuhvhqwdgrv qdv vhêøhv dqwhulruhv dwudyìv gd dqäolvh gr lqwurq : gr jhqh
� � ihwrsurwhlq grv fklpsdq}ìv +Er|v hw do1/ 5333 h 5335, h gr jhqrpd gr sdudvlwd
Edfwhulrskdjh odpegd +Eudxq h Pÿoohu/ 4<<;> Fkxufkloo/ 4<;<> gd0Vloyd/ 5336 h Er|v h
Khqghuvrq/ 5337,1

915 Lqirupdêøhv d sulrul vreuh dv suredelolgdghv gh
wudqvlêær hqwuh dv edvhv hp fdgd vhjphqwr

Jhudophqwh/ whprv srxfr frqkhflphqwr vreuh dv suredelolgdghv gh wudqvlêær hqwuh dv
edvhv hp fdgd vhjphqwr h xp grv qrvvrv sulqflsdlv remhwlyrv +lghqwl�fdu h orfdol}du rv
srvvðyhlv vhjphqwrv krprjíqhrv, vh uhodflrqd gluhwdphqwh frp rv hvwdgrv rfxowrv h qær
frp rv revhuyäyhlv1 Ghvwd pdqhlud/ ghyhprv xvdu glvwulexlêøhv d sulrul/ qr fdvr Glulfkohw/
srxfr lqirupdwlydv sdud � h/ hqwær/ hvfrokhprv �En�

l ' E�> �> �> �� h �En�
kl ' E�> �> �> ��> sdud

l ' �> ===> e/ k ' �> ===> e h n ' �> 2> ===>Q 1 Qhvwhv fdvrv/ dv frpsrqhqwhv sEn�lm h sEn�klm/ gh�qlgdv
hp E�=b� h E�=2��/ sdud m ' �> ===> e/ vhjxhp glvwulexlêær d sulrul EhwdE�> ��> pìgld f=2D
h ghvylr sdguær/ dsur{lpdgdphqwh/ f=�b1 D fruuhodêær hqwuh rv hohphqwrv gd olqkd ì
suö{lpd d �f=e.1
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916 Lqirupdêøhv d sulrul vreuh dv suredelolgdghv gh
wudqvlêær hqwuh rv vhjphqwrv krprjíqhrv

D hvshfl�fdêær gd glvwulexlêær d sulrul gd pdwul} D gh wudqvlêær hqwuh rv hvwdgrv rfxowrv
ì pdlv hoderudgd1 Frqwxgr/ frqvlghudqgr r frpsulphqwr grv vhjphqwrv/ whprv pdlv
frqkhflphqwr vreuh r frpsruwdphqwr ghvwdv wudqvlêøhv1

Hp jhudo/ qær ì uhdoðvwlfr whqwduprv ghvfreulu shtxhqrv vhjphqwrv ghqwur gd
vhtÿíqfld gh GQD/ h{fhwr txdqgr surfxudprv sru vhjphqwrv gh xpd gdgd pdwul} gh
wudqvlêær gh edvhv rx txdqgr kä pxlwrv iudjphqwrv shtxhqrv gh xp wlsr gh vhjphqwr sdu0
wlfxodu1 Dvvlp/ dvvxplprv txh wudqvlêøhv hqwuh wlsrv gh vhjphqwrv vær ududv h HEdnn�> sdud
dnn gh�qlgr hp E�=H� h E�=2f� h n ' �> 2> ===> Q / vær suö{lpdv d �1 Dvvxplprv wdpeìp txh
rv hohphqwrv dno En 9' o� irud gd gldjrqdo sulqflsdo vær shupxwäyhlv ghqwur gd olqkd h txh
rv sduåphwurv gd glvwulexlêær d sulrul Glulfkohw wíp d irupd �n ' ig> g> ===> g> f> g> g> ===> gj>
rqgh f ì r n0ìvlpr hohphqwr gh �n/ sdud n ' �> 2> ===> Q / h r qýphur gh hohphqwrv hp �n
ì Q 1

Sruwdqwr/ rv hohphqwrv gd gldjrqdo dnn wíp glvwulexlêær d sulrul EhwdEf> EQ���g�/
frp pìgld d sulrul ljxdo f

fnEQ3��g h ghvylr sdguær
t EQ3��fg

EfnEQ3��gn��
fn EQ � ��g =

917 Lqwurq : gr jhqh �� ihwrsurwhlq grv fklpsdq}ìv
R lqwurq : gr jhqh � � ihwrsurwhlq grv fklpsdq}ìv/ dqdolvdgr sru Er|v hw do1 +5333,
dwudyìv gr KPP+�> �,/ ì xpd vhtÿíqfld frp W ' �bSH sduhv gh edvhv h hvwh jhqh ì
xp lpsruwdqwh idwru gr ghvhqyroylphqwr hpeulrqäulr qrv pdpðihurv h wdpeìp sduhfh
lqwhuihulu qr ghvhqyroylphqwr gh wxpruhv1

Sdud frpsdudêær frp rv uhvxowdgrv hp Er|v hw do1 +5333/ 5335,/ dvvxplprv
Q ' � hvwdgrv rfxowrv1

Qd vhtÿíqfld revhuydgd/ dsolfdprv dv phwrgrorjldv gh hvwlpdêær gr KPPE�> ��
h KPPE�> 2�1 R frqkhflphqwr d sulrul vreuh dv suredelolgdghv gh wudqvlêær hqwuh rv
hvwdgrv revhuyäyhlv/ hp fdgd hvwdgr rfxowr/ frqvlghudgr irl qær lqirupdwlyr h/ sru lvvr/
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hvfrokhprv rv klshusduåphwurv gdv glvwulexlêøhv Glulfkohw hqyroylgdv qrv prghorv frpr
�En�
l ' E�> �> �> �� h �En�

kl ' E�> �> �> ��> sdud l ' �> ===> e/ k ' �> ===> e h n ' �> 2 h �1
Sdud d pdwul} gh wudqvlêær hqwuh rv hvwdgrv rfxowrv dvvxplprv glvwulexlêøhv Glulfkohw
lqirupdwlydv/ frp klshusduåphwurv �no ' b.=f2 sdud n ' o h �no ' f=eb fdvr frqwuäulr1
Dvvlp/ HEdnn� ' f=bb h Y duEdnn� ' f=fff�=

91714 Uhvxowdgrv
Sdud fdgd xpd gdv gxdv phwrgrorjldv irudp vlpxodgdv ��fff lwhudêøhv frp dv sulphludv
�fff vhqgr ghvfduwdgdv frpr exuq0lq1 Qrvvrv uhvxowdgrv vær edvhdgrv hp xpd dprvwud
gh wdpdqkr 2fff/ frpsrvwd shorv ydoruhv jhudgrv d fdgd D lwhudêøhv1 R gldjqövwlfr gh
frqyhujíqfld Jhopdq0Uxelq +Jhopdq h Uxelq/ 4<<5, irl xwlol}dgr sdud yhul�fdêær gh
frqyhujíqfld gr dojrulwpr1 Sdud lvwr/ gxdv fdghldv frp glihuhqwhv vhtÿíqfldv gh hvwdgrv
rfxowrv lqlfldlv irudp vlpxodgdv1 Dv vhtÿíqfldv lqlfldlv irudp

tf ' i�> ===> �>� ~} � 2> ===> 2>� ~} � �> ===> �� ~} �
SDS SDS SDS

h

tf ' i�> ===> �j� ~} �
�bSH

=

Dv Wdehodv S=� h S=2 frqwíp/ uhvshfwlydphqwh/ dv hvwlpdwlydv gr gldjqövwlfr gh
Jhopdq0Uxelq sdud dv suredelolgdghv gh wudqvlêær hqyroylgdv qr KPPE�> �� h KPPE�> 2�1
Ghylgr dr judqgh qýphur gh suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv revhuyäyhlv +eH
qr KPPE�> �� h �b2 qr KPPE�> 2�,/ vhohflrqdprv/ dohdwruldphqwh/ dojxpdv hvwlpdwlydv
gr gldjqövwlfr sdud h{lelu qdv wdehodv1 Hvwdv prvwudp txh qær kä hylgíqfld gh idowd gh
frqyhujíqfld/ srlv dv hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq vær phqruhv txh �=�1

Wdehod S=�= Hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq +JU, gr KPPE�> ��
JU JU JU

d�� 31<<; sE���� 4134 sE��2� 4136
d�� 4133 sE2��e 4135 sE���� 4135
d22 4135 sE��2� 4133 sE���2 4134
d�2 4136 sE���� 31<< sE2��� 31<<8
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Wdehod S=2= Hvwlpdwlydv gr gldjqövwlfr Jhopdq0Uxelq +JU, gr KPPE�> 2�
JU JU JU JU JU

d�� 4138 sE����� 4134 sE2��e� 4136 sE��22� 4133 sE����� 31<<9
d�2 4135 sE2��2� 31<<6 sE2��e� 4133 sE��2�� 4133 sE2���2 4137
d22 413: sE2��22 413: sE���ee 4133 sE��2�� 31<<: sE����e 4135
d�� 4133 sE2���� 4137 sE2�2�2 4133 sE2�2�e 31<<8 sE2��2� 4135
sE����� 4136 sE����� 413: sE2�2�� 31<<5 sE2�2e2 31<<5 sE����� 4135
sE2���2 4135 sE2���e 4134 sE2�2�e 31<<7 sE��2ee 4134 sE2���2 31<<6

Dwudyìv gd Wdehod S=�/ txh frqwìp dv hvwlpdwlydv gr idwru gh Ed|hv EEf�� h gr
GLF sdud rv grlv prghorv/ revhuydprv txh dperv rv pìwrgrv vhohflrqdudp r KPPE�> ��
frpr r prghor pdlv dghtxdgr dr frqmxqwr gh gdgrv/ srlv Ef� A �/ 2 *L}EEf�� A �Df h r
GLF gr KPPE�> ��> dshvdu gh vhu pxlwr suö{lpr/ ì phqru txh r GLF gr KPPE�> 2�1
Hvwh uhvxowdgr frqfrugd frp d dqäolvh ihlwd sru Er|v h Khqghuvrq +5335,/ txh hvwlpdp d
rughp gh ghshqgíqfld qr surfhvvr revhuydgr dwudyìv gh rxwud phwrgrorjld1

Wdehod S=�1 Hvwlpdwlydv grv pìwrgrv gh vhohêær gh prghorv
Idwru gh Ed|hv EEf�� D=b2 � �fe2

2 *L}EEf�� �bS=b.
GLF gr KPPE�> �� D�bS=bS
GLF gr KPPE�> 2� D2fS=e�

Vxpäulrv d srvwhulrul sdud dv suredelolgdghv gh wudqvlêær hqyroylgdv qr KPPE�> ��
vær dsuhvhqwdgrv qd Wdehod S=e/ dwudyìv gd txdo revhuydprv txh d pdwul} gh wudqvlêær pì0
gld S E2� frqwìp dv suredelolgdghv hvwlpdgdv pdlv glihuhqwhv/ frp edl{dv suredelolgdghv
gh revhuydêær gdv edvhv %D%h %J%h suredelolgdghv gh hplvvær gh %F%h %W%pdlv hohydgdv1

Xp juä�fr ýwlo sdud uhsuhvhqwdu r surfhvvr grv hvwdgrv rfxowrv srgh vhu frqvwuxðgr
frp dv uhdol}dêøhv gh 5 surgx}lgdv gxudqwh r surfhvvr gh hvwlpdêær1 D suredelolgdgh
gh rfruuíqfld gh fdgd hvwdgr rfxowr +wlsr gh vhjphqwr, hp fdgd srvlêær gd vhtÿíqfld/
�hEVw ' nm)�/ srgh vhu hvwlpdgd shod sursruêær gh lwhudêøhv qdv txdlv fdgd wlsr gh
vhjphqwr rfruuh hp fdgd srvlêær/ rx vhmd/

f�hEVw ' nm)� ' �
2fff

2fff[
l'�

L
�
vEl�w ' n

�
>
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sdud w ' �> 2> ===> W / n ' �> 2> ===>Q h rqgh 2fff ì r qýphur gh dprvwudv frqvlghudgdv
qd hvwlpdêær grv sduåphwurv h LED� ì d ixqêær lqglfdgrud txh dvvxph r ydoru � vh D ì
yhugdgh h f fdvr frqwuäulr1

Wdehod S=e1 Vxpäulrv d srvwhulrul sdud dv pdwul}hv gh wudqvlêær gr KPPE�> ��
Pìgld Ghvylr Sdguær

D

3
EEEC

f=bb. f=ff� f=ff2
f=ffH f=bHb f=ff�
f=f�� f=ffe f=bHD

4
FFFD

3
EEEC

f=ff2 f=ff� f=ff2
f=ff. f=ffH f=ffe
f=ffb f=ffD f=ffb

4
FFFD

S E��

D
F
J
W

D F J W3
EEEEEEC

f=�D f=�S f=2� f=2S
f=�e f=2� f=fe f=e�
f=�2 f=2f f=2� f=2S
f=2� f=�. f=2f f=�b

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f2 f=f2 f=f2 f=f2
f=f� f=f2 f=f� f=f�
f=f� f=f2 f=f� f=f�
f=f2 f=f2 f=f2 f=f2

4
FFFFFFD

S E2�

D
F
J
W

D F J W3
EEEEEEC

f=2� f=�� f=�D f=�2
f=fe f=eD f=f� f=Df
f=�� f=2S f=2e f=�.
f=f� f=�b f=fD f=D�

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=�. f=�H f=�� f=�H
f=f� f=fS f=f2 f=fS
f=�2 f=�D f=�e f=�.
f=f2 f=fS f=f� f=fS

4
FFFFFFD

S E��

D
F
J
W

D F J W3
EEEEEEC

f=�D f=�� f=eb f=fD
f=�e f=2� f=�� f=�f
f=�� f=�b f=�D f=�2
f=�H f=�2 f=S� f=fb

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=�2 f=fD f=�� f=f�
f=�� f=fb f=f. f=�f
f=fS f=fS f=f. f=fD
f=�� f=fH f=�2 f=f.

4
FFFFFFD

D Iljxud S=� prvwud d hvwlpdwlyd gd suredelolgdgh gh fdgd hvwdgr rfxowr qr
ghfruuhu gd vhtÿíqfld1 Dwudyìv ghod/ revhuydprv txh d sulphlud phwdgh gd vhtÿíqfld
ì frqvwlwxðgd/ edvlfdphqwh/ sru xp ýqlfr vhjphqwr/ txh vh uhshwh qd uhjlær fhqwudo gd
vhjxqgd phwdgh gd vhtÿíqfld1
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Iljxud S=�= +d,0+f, Juä�frv gd suredelolgdgh hvwlpdgd d srvwhulrul grv
wlsrv gh vhjphqwr

918 Jhqrpd gr Edfwhulrskdjh odpegd
R Edfwhulrskdjh odpegd ì xp sdudvlwd gd edfwìuld lqwhvwlqdo Hvfkhulfkld frol1 R jhqrpd
ghvwh yðuxv ì frqvwlwxðgr sru W ' eHDf2 sduhv gh edvhv qlwurjhqdgdv qr frpsulphqwr h vxd
vhtÿíqfld jhq÷plfd frpsohwd srgh vhu rewlgd qd säjlqd kwws=22zzz1qfel1qop1qlk1jry2
gr Fhqwur Qdflrqdo gh Lqirupdêær Elrwhfqroöjlfd +QFEL,1

Xvdqgr dqäolvh txðplfd/ Vndond hw do1 +4<9;, frqfoxðudp txh hvwh jhqrpd ì frp0
srvwr sru vhlv vhjphqwrv frp glihuhqwhv sursruêøhv gh F nJ1 Fkxufkloo +4<;<,/ sru vxd
yh}/ frpsdurx prghorv frp revhuydêøhv lqghshqghqwhv h h frp ghshqgíqfld gh sulphlud
rughp h ghwhuplqrx/ dwudyìv gr fulwìulr gh lqirupdêær ed|hvldqr +ELF,/ txh r prghor
frp ghshqgíqfld gh sulphlud rughp h Q ' � hvwdgrv rfxowrv iruqhfh phokru ghvfulêær
grv gdgrv1 gd0Vloyd +5336, dsuhvhqwd rv phvprv uhvxowdgrv gh Fkxufkloo +4<;<,1

Er|v h Khqghuvrq +5337, sursøhp xpd dqäolvh ed|hvldqd gd vhtÿíqfld gh GQD/
dvvxplqgr xp KPP qr txdo r surfhvvr revhuydgr hqyroyh xpd fdghld gh Pdunry frp
qýphur gh hvwdgrv rfxowrv h rughp gh ghshqgíqfld/ d sulqfðslr/ ghvfrqkhflgrv h lghqwl�0
fdp r KPP+�> 2, frp Q ' S hvwdgrv rfxowrv frpr r prghor pdlv dghtxdgr ã vhtÿíqfld
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jhq÷plfd gr Edfwhulrskdjh odpegd1
Edvhdgrv qrv hvwxgrv dqwhulruhv/ hvwlpdprv h frpsdudprv/ sdud hvwd vhtÿíqfld/

vhlv KPPv glihuhqwhv= KPP+�> �, frp Q ' 2 +P�,> KPP+�> �, frp Q ' � +P2,>
KPP+�> �, frp Q ' e +P�,> KPP+�> 2, frp Q ' 2 +Pe,> KPP+�> 2, frp Q ' � +PD,
h KPP+�> 2, frp Q ' e +PS,1

R frqkhflphqwr d sulrul vreuh dv suredelolgdghv gh wudqvlêær hqwuh rv hvwdgrv re0
vhuyäyhlv/ hp fdgd hvwdgr rfxowr/ frqvlghudgr irl qær lqirupdwlyr h/ sru lvvr/ hvfrokhprv rv
klshusduåphwurv gdv glvwulexlêøhv Glulfkohw hqyroylgdv qrv prghorv frpr�En�

l ' E�> �> �> ��
h �En�

kl ' E�> �> �> ��> sdud l ' �> ===> e/ k ' �> ===> e h n yduldqgr gh dfrugr frp r qýphur gh
hvwdgrv rfxowrv hp fdgd prghor frqvlghudgr1 Sdud d pdwul} gh wudqvlêær hqwuh rv hvwdgrv
rfxowrv dvvxplprv glvwulexlêøhv Glulfkohw lqirupdwlydv/ frp klshusduåphwurv fdofxodgrv
sdud pdqwhu HEdnn� ' f=bb h Y duEdnn� ' f=fff� hp wrgrv rv prghorv1

91814 Uhvxowdgrv
Sdud fdgd xp grv prghorv irudp vlpxodgdv ��fff lwhudêøhv frp dv sulphludv �fff vhqgr
ghvfduwdgdv frpr exuq0lq1 Qrvvrv uhvxowdgrv vær edvhdgrv hp xpd dprvwud gh wdpdqkr
2fff/ frpsrvwd shorv ydoruhv jhudgrv d fdgd D lwhudêøhv1 D frqyhujíqfld gr dojrulwpr
PFPF irl prqlwrudgd dwudyìv gr xvr gh juä�frv h gldjqövwlfrv gh Jhopdq0Uxelq1

D Wdehod S=D frqwìp dv hvwlpdwlydv gr GLF gh fdgd prghor dmxvwdgr h d Wdehod
S=S dsuhvhqwd dv hvwlpdwlydv gr idwru gh Ed|hv sdud fdgd sdu gh prghorv/ rqgh Elm uh0
suhvhqwd r idwru gh Ed|hv gh frpsdudêær hqwuh rv prghorv Pl h Pm/ sdud l ' �> 2> ===> D h
m ' ln �> ln 2> ===> S1

Wdehod S=D1 Hvwlpdwlydv gr GLF
Prghor GLF

P� ��2DSH=b
P2 ��2Sbb=.
P� ��2be2=e
Pe ��fb�S=S
PD ����eD=H
PS ���f�.=e
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Wdehod S=S1 Hvwlpdwlydv gr idwru gh Ed|hv
Elm 2 *L}EElm�

E�2 2=2 � �f�� D2=2
E�� e=bD � �fDb 2.e=b
E�e �=�D � �f32D� ���DD=�
E�D �=.2 � �f32e2 �����=H
E�S D=.b � �f3�He �He�=H
E2� 2=2 � �feH 222=S
E2e S=fe � �f32S� ��2f.=S
E2D �=SS � �f32D� ���Se=�
E2S 2=Db � �f3�bD �eeH=�
E�e 2=. � �f3��� ��e�f=2
E�D .=D2 � �f3�f2 ���HS=.
E�S �=�. � �f32e� ����H=.
EeD �=S. � �fb ee=�
EeS e=2H � �fS. ���=D
EDS �=�S � �fDH 2S.=e

Dwudyìv gd Wdehod S=D/ revhuydprv txh/ shor pìwrgr gh vhohêær GLF/ r prghor
Pe> KPPE�> 2� frp Q ' 2 vhjphqwrv krprjíqhrv/ irl vhohflrqdgr frpr r prghor pdlv
dghtxdgr dr jhqrpd gr sdudvlwd Edfwhulrskdjh odpegd/ srlv d hvwlpdwlyd gr GLF gr Pe
ì phqru gr txh d hvwlpdwlyd gr GLF grv ghpdlv prghorv1 Qd Wdehod S=S/ qrwdprv r
phvpr uhvxowdgr revhuydgr qd wdehod dqwhulru/ rx vhmd/ r prghor Pe> hqwuh rv prghorv
whvwdgrv/ wdpeìp ì dsrqwdgr shor idwru gh Ed|hv frpr rprghor pdlv dghtxdgr drv gdgrv/
srlv dv hvwlpdwlydv gh wrgrv rv idwruhv gh Ed|hv txh frpsdudp prghorv gh sulphlud frp
prghorv gh vhjxqgd rughp +E�e/ E�D/ E�D/ E2e/ E2D/ E2S/ E�e/ E�D h E�S, hylghqfldp d
idyru gr prghor gh vhjxqgd rughp h/ hqwuh hvwhv ýowlprv/ r prghor frp Q ' 2 vhjphqwrv
krprjíqhrv ì r pdlv dghtxdgr1

D Wdehod S=. frqwìp vxpäulrv d srvwhulrul sdud dv suredelolgdghv gh wudqvlêær
hqyroylgdv qr Pe/ dwudyìv gd txdo qrwdprv txh d sulqflsdo glihuhqêd hqwuh dv hvwlpdwl0
ydv pìgldv sdud S E�� h S E2� vær rv ydoruhv gdv suredelolgdghv gh wudqvlêær sdud d edvh
qlwurjhqdgd %W%/ txh vær pdlruhv qr vhjxqgr vhjphqwr krprjíqhr1 Ydoh ghvwdfdu/ wdp0
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eìp/ dv suredelolgdghv hvwlpdgdv gh revhuydêær gd edvh %J%txdqgr d edvh revhuydgd qr
shqýowlpr lqvwdqwh ì d edvh %F%h r hvwdgr rfxowr ì r sulphlur vhjphqwr/ fxmrv ydoruhv vær
dowrv frpsdudgrv frp dv ghpdlv suredelolgdghv hvwlpdgdv1

Wdehod S=.1 Vxpäulrv d srvwhulrul sdud dv pdwul}hv gh wudqvlêær gr Pe
Pìgld Ghvylr Sdguær

D
3
C f=bbb. f=fff�

f=fffe f=bbbS

4
D

3
C f=fff� f=fff�

f=fff2 f=fff2

4
D

S E��
D==

D
F
J
W

D F J W3
EEEEEEC

f=�D f=2e f=2� f=�.
f=2e f=2. f=�� f=�S
f=2D f=�� f=2S f=�H
f=�S f=2D f=�H f=22

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�f f=f�f f=ffb f=ffb
f=f�f f=f�� f=f�� f=ffb
f=f�f f=f�� f=f�f f=ffb
f=ffb f=f�� f=f�2 f=f�f

4
FFFFFFD

S E��
F==

D
F
J
W

D F J W3
EEEEEEC

f=�. f=2f f=e� f=2f
f=2e f=�D f=ee f=�S
f=�H f=2S f=�D f=22
f=fH f=�S f=Db f=�.

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=ffb f=ffb f=f�2 f=ffb
f=f�� f=ffb f=f�� f=ffb
f=ffH f=ffb f=f�f f=ffH
f=ffH f=f�f f=f�e f=f�f

4
FFFFFFD

S E��
J==

D
F
J
W

D F J W3
EEEEEEC

f=�2 f=2� f=�b f=2S
f=2H f=2� f=2H f=2�
f=2. f=�� f=2� f=22
f=�H f=22 f=�b f=22

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�f f=ffb f=ffH f=ffb
f=ffb f=ffH f=ffb f=ffH
f=ffb f=ffb f=ffH f=ffH
f=ffb f=f�f f=f�2 f=f�f

4
FFFFFFD

S E��
W==

D
F
J
W

D F J W3
EEEEEEC

f=2H f=�� f=fe f=�.
f=�2 f=2D f=2e f=�H
f=�f f=2H f=2H f=�D
f=2f f=2H f=2e f=2H

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�D f=f�D f=ff. f=f�S
f=f�� f=f�2 f=f�f f=f��
f=f�f f=ffb f=ffb f=ff.
f=f�� f=f�� f=f�2 f=f��

4
FFFFFFD
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Frqwlqxdêær gd Wdehod S=.
Pìgld Ghvylr Sdguær

S E2�
D==

D
F
J
W

D F J W3
EEEEEEC

f=�� f=2f f=�. f=�f
f=�f f=2D f=�b f=2S
f=2D f=2D f=2� f=2b
f=2e f=2� f=2� f=�2

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�2 f=f�f f=ffb f=f�2
f=f�S f=f�D f=f�e f=f�D
f=f�e f=f�D f=f�� f=f�D
f=f�� f=f�f f=f�f f=f�2

4
FFFFFFD

S E2�
F==

D
F
J
W

D F J W3
EEEEEEC

f=2b f=�D f=2� f=��
f=�2 f=2f f=�H f=�f
f=2. f=2S f=2f f=2H
f=�D f=22 f=�2 f=��

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�� f=f�� f=f�� f=f�e
f=f�. f=f�� f=f�� f=f�S
f=f�S f=f�S f=f�D f=f�S
f=f�f f=f�2 f=f�e f=f��

4
FFFFFFD

S E2�
J==

D
F
J
W

D F J W3
EEEEEEC

f=�2 f=�D f=2f f=��
f=�f f=2� f=2f f=�f
f=2. f=2. f=�. f=2b
f=22 f=2f f=22 f=�S

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�D f=f�� f=f�2 f=f�D
f=f�e f=f�� f=f�� f=f�D
f=f�S f=f�S f=f�e f=f�.
f=f�2 f=f�2 f=f�� f=f�D

4
FFFFFFD

S E2�
W==

D
F
J
W

D F J W3
EEEEEEC

f=�D f=�S f=�e f=�D
f=�2 f=�b f=�b f=�f
f=2. f=2. f=2f f=2S
f=2f f=2e f=2� f=�S

4
FFFFFFD

D
F
J
W

D F J W3
EEEEEEC

f=f�e f=f�f f=f�f f=f�e
f=f�� f=f�f f=f�� f=f��
f=f�2 f=f�2 f=f�� f=f�2
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D Iljxud S=2 prvwud d suredelolgdgh hvwlpdgd gh rfruuíqfld grv vhjphqwrv kr0
prjíqhrv hp fdgd srvlêær gd vhtÿíqfld1 Dwudyìv ghod/ revhuydprv txh d sulphlud phwdgh
gd vhtÿíqfld/ h{fhwr qr lqðflr/ ì frqvwlwxðgd sru xp ýqlfr vhjphqwr1 D vhjxqgd phwdgh
gr jhqrpd/ sru vxd yh}/ ì frqvwlwxðgd sru vxevhtÿíqfldv phqruhv txh vh dowhuqdp hqwuh
r sulphlur h r vhjxqgr vhjphqwr1
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Iljxud S=2= +d,0+e, Juä�frv gd suredelolgdgh hvwlpdgd d srvwhulrul grv
wlsrv gh vhjphqwr



Fdsðwxor :

Frqvlghudêøhv Ilqdlv

Qhvwh wudedokr/ dsuhvhqwdprv rv prghorv Pdunryldqrv rfxowrv/ xwlol}dgrv frp í{lwr hp
pxlwdv äuhdv gh shvtxlvd/ sulqflsdophqwh hp Jhqìwlfd h Elrorjld Prohfxodu/ frpr xp fdvr
sduwlfxodu gdv uhghv suredeloðvwlfdv rx uhghv ed|hvldqdv1 Hvwdv/ uhsuhvhqwdgdv dwudyìv gh
xp judir/ srvvlelolwdp xp phokru hqwhqglphqwr gdv uhodêøhv gh ghshqgíqfld suhvhqwhv hp
xp frqmxqwr gh yduläyhlv h d hvshfl�fdêær gh dojrulwprv/ frpsxwdflrqdophqwh h�flhqwhv/
sdud lqihuíqfldv h hvwlpdêøhv1

Xp ghvwhv dojrulwprv ì sursrvwr sru Iulhgpdq h Nroohu +5336, sdud d hvwlpdêær
ed|hvldqd gd hvwuxwxud gh ghshqgíqfld hp xp frqmxqwr gh yduläyhlv d sduwlu gh gdgrv
frpsohwrv/ rx vhmd/ vhp h{lvwíqfld gh gdgrv shuglgrv rx yduläyhlv rfxowdv1 Dsolfdprv hvwd
phwrgrorjld hp dojxqv frqmxqwrv gh gdgrv vlpxodgrv wrpdqgr uhghv gh yduläyhlv elqäuldv
h yhul�fdprv txh/ hp dojxqv fdvrv/ d hvwlpdêær gd hvwuxwxud gh ghshqgíqfld qær ì suhflvd
h r ghvhpshqkr gd phwrgrorjld ì lqvdwlvidwöulr1

D hvwuxwxud gh ghshqgíqfld hqwuh dv yduläyhlv/ fxmd hvwlpdêær ì pdlv gliðflo gr txh
d hvwlpdêær grv sduåphwurv hqyroylgrv qr prghor/ ì xp grv hohphqwrv txh fdudfwhul}dp
glihuhqwhv KPPv1 Qhvwh hvwxgr/ dsuhvhqwdprv txdwur KPPv glvwlqwrv/ txh vh glihuhqfldp
dwudyìv gd rughp gh ghshqgíqfld qr surfhvvr dohdwöulr rfxowr rx qr surfhvvr revhuyäyho/
h glvfxwlprv pìwrgrv gh hvwlpdêær sdud fdgd prghor frqvlghudgr1

Rv grlv KPPv pdlv vlpsohv ghqwuh rv hvwxgdgrv h/ sruwdqwr/ pdlv xwlol}dgrv qd
suäwlfd vær= r KPP frp ghshqgíqfld gh Pdunry gh sulphlud rughp vrphqwh qr surfhvvr
rfxowr +Gxjdg h Ghvdl/ 4<<9,/ uhsuhvhqwdgr frpr KPPE�> f� sru vlpsolflgdgh gh qrwdêær/
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h r KPP frp ghshqgíqfld gh sulphlud rughp hp dperv rv surfhvvrv dohdwöulrv +Er|v hw
do1/ 5333,/ qrwdgr sru KPPE�> ��1 Rv sduåphwurv hqyroylgrv qr sulphlur prghor/ dvvlp
frpr d vhtÿíqfld gh hvwdgrv rfxowrv pdlv suryäyho gdgdv dv revhuydêøhv/ vær hvwlpdgrv
dwudyìv gr dojrulwpr HP1

Rv rxwurv grlv prghorv sursrvwrv qhvwh wudedokr frqvlghudp ghshqgíqfld gh vh0
jxqgd rughp qr surfhvvr revhuyäyho h gh sulphlud rughp qr rfxowr/ uhsuhvhqwdgr sru
KPPE�> 2�/ h ghshqgíqfld gh sulphlud rughp qd fdghld revhuyäyho h gh vhjxqgd rughp qd
rfxowd/ qrwdgr sru KPPE2> ��1 Sdud dperv rv prghorv vær sursrvwrv pìwrgrv ed|hvldqrv
gh hvwlpdêær1

Qr hqwdqwr/ hp vlwxdêøhv suäwlfdv/ dv rughqv gh ghshqgíqfld qrv surfhvvrv dohdwöulrv
rfxowr h revhuydgr/ txh hvshfl�fdp r prghor d vhu dmxvwdgr/ jhudophqwh vær ghvfrqkhfl0
gdv h r phokru prghor/ hqwuh rv pdlv suryäyhlv/ suhflvd vhu vhohflrqdgr h hvfroklgr1 Sdud d
lghqwl�fdêær gr prghor pdlv dghtxdgr dr frqmxqwr gh gdgrv/ sursrprv r xvr gh pìwrgrv
gh vhohêær gh prghorv1 Wdqwr r idwru gh Ed|hv txdqwr r GLF/ glvfxwlgrv qhvwh hvwxgr
sdud frpsdudu r KPPE�> �� h r KPPE�> 2�/ vhjxqgr dv vlpxodêøhv uhdol}dgdv/ sduhfhp
vhu pìwrgrv h�fd}hv sdud d vhohêær gh prghorv KPP1 Qd dsolfdêær ghvhqyroylgd/ frp0
sdudprv dshqdv rv KPPE�> �� h KPPE�> 2� srlv/ shvtxlvdgruhv elroöjrv dfuhglwdp txh dv
rughqv gh ghshqgíqfld hqyroylgdv qhvwhv prghorv vær vx�flhqwhv sdud prghodu d hvwuxwxud
suhvhqwh hp iudjphqwrv gdv vhtÿíqfldv gh GQD1

Dsolfdprv d phwrgrorjld gh hvwlpdêær grv prghorv KPPE�> �� h KPPE�> 2� hp
gxdv vhtÿíqfldv gh GQD uhdlv h yhul�fdprv/ dwudyìv grv pìwrgrv gh vhohêær gh prghorv/
r KPP pdlv dghtxdgr d fdgd frqmxqwr gh gdgrv1 D sulphlud vhtÿíqfld dqdolvdgd irl r
lqwurq : gr jhqh �� ihwrsurwhlq grv fklpsdq}ìv/ sdud r txdo r prghor KPPE�> �� frp
Q ' � vhjphqwrv krprjíqhrv irl dsrqwdgr/ wdqwr shor GLF txdqwr shor idwru gh Ed|hv/
frpr pdlv dghtxdgr gr txh r KPPE�> 2� frp r phvpr qýphur gh vhjphqwrv krprjíqhrv1
Sdud r jhqrpd gr yðuxv Edfwhulrskdjh odpegd/ vhjxqgd vhtÿíqfld dqdolvdgd/ r prghor frp
ghshqgíqfld gh Pdunry gh vhjxqgd rughp qr surfhvvr dohdwöulr revhuydgr frp Q ' 2
vhjphqwrv krprjíqhrv/ KPPE�> 2�/ irl dsrqwdgr/ hqwuh rv vhlv KPPv frpsdudgrv/ frpr
r pdlv dghtxdgr sru dperv rv pìwrgrv gh vhohêær1 Sdud dv gxdv vhtÿíqfldv/ dsuhvhqwdprv
dv hvwlpdwlydv gdv suredelolgdghv gh wudqvlêær h gdv suredelolgdghv gh rfruuíqfld grv
hvwdgrv rfxowrv hp fdgd srvlêær gd vhtÿíqfld hqyroylgdv qrv prghorv vhohflrqdgrv1
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Xpd dowhuqdwlyd sdud d lghqwl�fdêær gdv rughqv gh ghshqgíqfld suhvhqwh hp xp
frqmxqwr gh yduläyhlv ì r xvr gh phwrgrorjldv/ glvsrqðyhlv qd äuhd gh uhghv ed|hvldqdv/
sdud hvwlpdêær gd hvwuxwxud gh ghshqgíqfld frpr/ sru h{hpsor/ d phwrgrorjld sursrvwd
sru Iulhgpdq h Nroohu +5336,1 Dvvlp vhqgr/ suhwhqghprv/ hp wudedokrv ixwxurv/ xwlol}du
h hvwhqghu hvwd derugdjhp sdud d hvwlpdêær grv prghorv KPP/ txh srvvxhp yduläyhlv
rfxowdv h fxmrv gdgrv qær vær frpsohwrv1
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