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Ho w�huplqr _uhghv qhxurqdohv% kd lgr wruq�dqgrvh fdgd yh} pdv idploldu hq orv �xowlprv d�qrv/ hv0

shfldophqwh hq ho �dpelwr flhqw���fr0w�hfqlfr/ shur wdpelhq hq frqwh{wrv phqrv hvshfldol}dgrv1 Od

sulphud lp�djhq txh vh suhvhqwd jhqhudophqwh do qh�r�wr/ do hvfxfkdu phqflrqdu ho whpd/ hv od gh

xq _fhuheur duwl�fldo% |/ frpr wdo/ dojr hvwuhfkdphqwh uhodflrqdgr frq od elrorj��d +pdv hvshfl�0

fdphqwh d od qhxur�vlrorj��d, | frq od lqirup�dwlfd1 Dpedv uhodflrqhv vrq hvwulfwdphqwh fruuhfwdv

shur/ qr revwdqwh/ frqvwlwx|hq xqd lpdjhq lqfrpsohwd1 Dfwxdophqwh sxhgh frqvlghuduvh d whpd gh

odv uhghv qhxurqdohv frpr xq �duhd gho frqrflplhqwr lqwhuglvflsolqduld sru h{fhohqfld/ frqwulex|hqgr

d od plvpd glyhuvdv glvflsolqdv wdohv frpr elrorj��d/ lqirup�dwlfd/ pdwhp�d wlfd/ svlfrorj��d | i��vlfd/

hqwuh odv pdv lpsruwdqwhv1 Vl elhq ho sdsho gh od pd|ru��d gh hvwd glvflsolqdv hv idflophqwh lghqwl0

�fdeoh/ ho gh od i��vlfd +ho fxdo ixh ixqgdphqwdo hq odv sulphudv hwdsdv gho ghvduuroor gh hvwd �duhd,

vxhoh suhvwduvh d frqixvl�rq1 Od sulphud lpsuhvl�rq hv hvwh vhqwlgr vxhoh vhu txh odv uhghv qhxurqdohv

frqvwlwx|hq xq lqwhqwr gh prghodu hq irupd frpsohwd ho vlvwhpd qhuylrvr sduwlhqgr gh sulphurv

sulqflslrv/ hv ghflu/ hq w�huplqrv gh odv oh|hv gh od i��vlfd | od tx��plfd plfurvf�rslfdv +hqirtxh uhgxf0

flrqlvwd,1 Sru ho frqwudulr/ ho hqirtxh sulqflsdo gh odv uhghv qhxurqdohv frqvlvwh hq lqwhqwdu hpxodu

ixqflrqhv frjqlwlydv e�dvlfdv +wdohv frpr dsuhqgl}dmh/ phpruld dvrfldwlyd/ jhqhudol}dfl�rq/ hwf, ph0

gldqwh prghorv vlpsol�fdgrv txh wrphq hq fxhqwd vror odv fdudfwhu��vwlfdv ixqflrqdohv hvhqfldohv

gho vlvwhpd qhxuro�rjlfr/ kdflhqgr devwudffl�rq gh orv surfhvrv i��vlfrv0tx��plfrv txh vxe|dfhq hq odv

plvpdv1 Hvwulfwdphqwh/ vrq hvwrv prghorv or txh vh frqrfh frpr uhghv qhxurqdohv1 Ho dsruwh gh od

i��vlfd +pdv frqfuhwdphqwh gh od i��vlfd hvwdg��vwlfd, hv hqwrqfhv e�dvlfdphqwh phwrgro�rjlfr1

Ho remhwlyr sulqflsdo gho suhvhqwh duw��fxor frqvlvwh hq suhvhqwdu/ gh pdqhud or phqrv w�hfqlfd

srvleoh/ xqd ylvl�rq jhqhudo gh orv frqfhswrv e�dvlfrv gh od whru��d gh odv uhghv qhxurqdohv1 Sru rwur

odgr/ vh lqwhqwd wdpelhq prvwudu frpr orv frqfhswrv | od phwrgrorj��d gh od i��vlfd hvwdg��vwlfd sxhghq

uhvxowdu gh hqruph xwlolgdg hq ho ghvduuroor gh qxhydv �duhdv gho frqrflplhqwr frpr od suhvhqwh/ odv

fxdohv sru vx frpsohmlgdg uhtxlhuhq qhfhvduldphqwh gh xq derugdmh pxowlglvflsolqdulr1

� 
������ ��������
	��

Ghvgh ho sxqwr gh ylvwd ixqflrqdo/ ho vlvwhpd qhuylrvr sxhgh ghvfuleluvh frpr xq vlvwhpd glq�dplfr

gh dowd frpsohmlgdg1 Vh wudwd hqwrqfhv gh prghodu glfkr vlvwhpd glq�dplfr/ wudedmdqgr sru dqdorj��dv

frq vlvwhpdv glq�dplfrv frqrflgrv gh od i��vlfd1 F�rprB

Wrgr prghor vh vxsrqh frqvwlwx|h xqd uhsuhvhqwdfl�rq vlpsol�fdgd gh flhuwr vlvwhpd uhdo1 Od

sulqflsdo mxvwl�fdfl�rq gh glfkd vlpsol�fdfl�rq hv txh shuplwd ho wudwdplhqwr dqdo��wlfr gho sureohpd1

Qr revwdqwh/ d phqxgr ho frqmxqwr gh vlpsol�fdflrqhv hv wdq gu�dvwlfr txh ho prghor slhugh hq judq

phglgd vx vhphmdq}d frq ho vlvwhpd uhdo txh lqwhqwd vlpxodu1 Hvwr qr lpsolfd qhfhvduldphqwh txh ho

prghor | vxv vroxflrqhv vh yxhoydq lq�xwlohv r vlq vhqwlgr1 Od i��vlfd hvwdg��vwlfd qrv pxhvwud qxphurvrv

hmhpsorv hq orv fxdohv sxhgh rewhqhuvh lqirupdfl�rq ydolrvd d sduwlu gh prghorv xowudvlpsol�fdgrv1

Frphq}duhprv hqwrqfhv frq xqd ghvfulsfl�rq euhyh gh xq sureohpd sdudgljp�dwlfr gh od i��vlfd

hvwdg��vwlfd +hvwuhfkdphqwh uhodflrqdgr frq ho ghvduuroor gh od whru��d txh qrv lqwhuhvd,1
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Ho hmhpsor pdv fdudfwhu��vwlfr gh or dqwhulruphqwh h{sxhvwr hv ho ihq�rphqr frqrflgr frpr ihuur0

pdjqhwlvpr1 Vl wrpdprv xq lp�dq shupdqhqwh | or fdohqwdprv/ d flhuwd whpshudwxud slhugh vx

pdjqhwl}dfl�rq shupdqhqwh1 Ghflprv hqwrqfhv txh ho pdwhuldo vh hqfxhqwud hq xqd idvh sdudp0

djq�hwlfd1 Vl dkrud frphq}dprv d glvplqxlu vx whpshudwxud/ sdud xq ydoru px| suhflvr gh od plvpd

+frqrflgr frpr whpshudwxud fu��wlfd,/ ho pdwhuldo vh pdjqhwl}d hvsrqwdqhdphqwh | shupdqhfh dv��

sdud wrgd whpshudwxud lqihulru d od fu��wlfd1 Ghflprv hqwrqfhv txh ho pdwhuldo vh hqfxhqwud hq

xqd idvh ihuurpdjq�hwlfd1 Hvwh wlsr gh ihq�rphqrv vh frqrfhq frpr wudqvlflrqhv gh idvh r ihq�rphqrv

fu��wlfrv | vrq frpsohwdphqwh dq�dorjrv d od wudqvirupdfl�rq o��txlgr0ydsru hq xq �xlgr +sru hm1/ djxd,

do yduldu od whpshudwxud1

Ghvgh ho sxqwr gh ylvwd gho prghodgr/ od i��vlfd plfurvf�rslfd gh hvwrv vlvwhpdv uhvxowd h{wuhpdgd0

phqwh frpsohmd1 Hvwrv pdwhuldohv hvwdq frpsxhvwrv w��slfdphqwh gh dsur{lpdghphqwh 432� �dwrprv

rughqdgrv hq xqd hvwuxfwxud uhjxodu +fulvwdo,1 Hq w�huplqrv jhqhudohv odv surslhgdghv pdjq�hwlfdv

vh ruljlqdq hq orv hohfwurqhv gh odv fdsdv hohfwu�rqlfdv lqfrpsohwdv gh fdgd �dwrpr1 Fdgd hohfwu�rq

suhvhqwd xq prphqwr pdjq�hwlfr frqrflgr frpr vslq/ gh wdo pdqhud txh sxhgh shqv�duvhor frpr xq

lp�dq hohphqwdo1 Ho ihq�rphqr pdfurvf�rslfr gho ihuurpdjqhwlvpr vxujh gh odv ixhu}dv frpelqdgdv gh

fdgd hohfwu�rq ghqwur gho surslr �dwrpr mxqwr frq odv ixhu}dv surgxflgdv sru orv uhvwdqwhv hohfwurqhv

gho pdwhuldo1 Gh hvwd pdqhud/ ho hvwxglr gh hvwh sureohpd d sduwlu gh odv hfxdflrqhv gh od i��vlfd

dw�rplfd lqyroxfudu��d od uhvroxfl�rq gh frpr p��qlpr 432� hfxdflrqhv glihuhqfldohv dfrsodgdv1

Hvwh ihq�rphqr sxgr vhu frpsuhqglgr hq surixqglgdg d sduwlu gh xq prghor xowudvlpsol�fdgr/

ho fxdo sxhgh mxvwl�fduvh d sduwlu gh grv revhuydflrqhv ixqgdphqwdohv=

� Hq suhvhqfld gh xq shtxh�qr fdpsr pdjq�hwlfr h{whuqr orv lpdqhv hohphqwdohv dvxphq hq vx

pd|ru��d v�ror grv rulhqwdflrqhv= hq od gluhffl�rq gho fdpsr r frqwuduld d �ho1

� Od ixhu}d hihfwlyd hqwuh grv lpdqhv hohphqwdohv fhufdqrv wlhqgh d rulhqwduorv sdudohorv1

Ho prghor hq fxhvwl�rq/ frqrflgr frpr prghor gh Lvlqj ^6`/ frqvlvwh hq uhhpsod}du fdgd �dwrpr l

gho fulvwdo sru xqd yduldeoh V�/ od fxdo sxhgh dvxplu vror grv ydoruhv 	4/ vlpxodqgr odv grv rulhqwd0

flrqhv gho lp�dq hohphqwdo1 Vh dvljqd dghpdv xqd hqhuj��d do vlvwhpd/ gh wdo pdqhud txh od plvpd

dxphqwd hq xqd fdqwlgdg frqvwdqwh sru fdgd sdu gh lpdqhv txh dsxqwhq hq gluhfflrqhv rsxhv0

wdv hqwuh v��1 Frqvlghudqgr hqwrqfhv xqd judq fdqwlgdg gh hvwdv xqlgdghv vlpsohv/ | dsolfdqgr orv

p�hwrgrv gh od i��vlfd hvwdg��vwlfd sxhghq fdofxoduvh hq sulqflslr wrgdv odv ixqflrqhv whuprglq�dplfdv

gh hvwh vlvwhpd �fwlflr | frqwudvwduvh frq odv fxuydv h{shulphqwdohv1 D shvdu gh vx vlpsolflgdg/

hvwh frqwlq�xd vlhqgr xq sureohpd pdwhp�dwlfr iruplgdeoh ghelgr d od judq fdqwlgdg gh xqlgdghv

hohphqwdohv d frqvlghudu1 Qr revwdqwh/ ho plvpr sxgr uhvroyhuvh dqdo��wlfdphqwh/ hqfrqwu�dqgrvh

txh odv fxuydv wh�rulfdv qr vror ghvfule��dq fxdolwdwlydphqwh ho ihq�rphqr gho ihuurpdjqhwlvpr/ vlqr

txh jud�fdgdv dghfxdgdphqwh/ odv plvpdv uhsurgxf��dq frq dowd suhflvl�rq odv fxuydv h{shulphqwdohv

gh xqd judq ydulhgdg gh pdwhuldohv frq glihuhqwhv hvwuxfwxudv hq odv fhufdq��dv gh od whpshudwxud

fu��wlfd1 Hvwd fdudfwhu��vwlfd gh txh vlvwhpdv px| glvsduhv hq vxv ghwdoohv plfurvf�rslfrv suhvhq0

whq ho plvpr frpsruwdplhqwr pdfurvf�rslfr edmr flhuwdv flufxqvwdqfldv/ ghshqglhqgr v�ror gh xqdv

srfdv surslhgdghv hohphqwdohv hq frp�xq/ vh frqrfh hq i��vlfd frpr xqlyhuvdolgdg | hv xqd surslhgdg

edvwdqwh iuhfxhqwh hq orv vlvwhpdv frpsohmrv1

Od ihqrphqrorj��d gh hvwrv vlvwhpdv hv pxfkr pdv ulfd gh or dtx�� ghvfulswr/ shur qr qrv h{0

whqghuhprv hq pdv ghwdoohv1 Vror ydprv d�qdglu txh hvwh ihq�rphqr hv xqr gh orv hmhpsorv pdv

w��slfrv gh orv txh vh frqrfhq frpr ihq�rphqrv frrshudwlyrv/ hvwr hv/ gdgr xq frqmxqwr gh xqlgdghv

ixqflrqdohv px| vlpsohv txh lqwhudfw�xdq hqwuh v��/ hv srvleoh txh odv plvpdv pxhvwuhq xq frp0

sruwdplhqwr frohfwlyr qxhyr/ frpsohmr/ vl ho q�xphur gh xqlgdghv hqvdpeodgdv hv vx�flhqwhphqwh

judqgh/ wdo frpr ho rughqdplhqwr hvsrqw�dqhr gh orv lpdqhv hohphqwdohv1 Xqd pxhvwud gh xqrv

srfrv �dwrprv pdjq�hwlfrv qr vh pdjqhwl}d d qlqjxqd whpshudwxud1 Dv��/ hq od vxpd gh orv hihfwrv

gh xqd judq fdqwlgdg gh xqlgdghv vror orv dvshfwrv ixqflrqdohv pdv e�dvlfrv vrq orv txh vreuhylyhq/

gdqgr oxjdu d od xqlyhuvdolgdg gho frpsruwdplhqwr1 Frq uhvshfwr do hmhpsor dqwhulru/ hq or txh
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vh uhodflrqd frq ho frpsruwdplhqwr frohfwlyr/ wdqwr gd whqhu �dwrprv frpsohmrv r yduldeohv gh grv

hvwdgrv= ho frpsruwdplhqwr pdfurvf�rslfr sdud whpshudwxudv fhufdqdv d od fu��wlfd hv h{dfwdphqwh

ho plvpr hq dperv1

��� ���������� 	���
�
���

Xq vhjxqgr hmhpsor/ txh suhvhqwd pxfkdv dqdorj��dv frq ho dqwhulru/ hv suhflvdphqwh ho gh odv uhghv

qhxurqdohv +prghorv vlpsol�fdgrv, | vx fdsdflgdg gh uhsurgxflu ihq�rphqrv frjqlwlyrv e�dvlfrv frpr

orv revhuydgrv hq orv vhuhv surylvwrv gh xq vlvwhpd qhxuro�rjlfr +vlvwhpd sru or jhqhudo dowdphqwh

frpsohmr,1 Odv uhghv qhxurqdohv vxujhq klvw�rulfdphqwh d sduwlu gh od lqirup�dwlfd/ frpr xq lqwhqwr

gh uhsurgxflu flhuwdv fdsdflgdghv frjqlwlydv gho fhuheur phgldqwh frpsxwdgrudv1 H{lvwhq xqd vhulh

gh fdsdflgdghv sursldv gho fhuheur vxpdphqwh gli��flohv gh uhsurgxflu phgldqwh xqd frpsxwdgrud

vhfxhqfldo1 Dv��/ sru hmhpsor/ ho uhfrqrflplhqwr ylvxdo gh ohqjxdmh hvfulwr pdqxvfulwr/ uhtxlhuh hq

sulqflslr gh xqd fdsdflgdg gh dopdfhqdplhqwr gh phpruld lq�qlwd/ gh pdqhud gh jxdugdu wrgdv odv

srvleohv irupdv gh odv ohwudv1 Sru rwud sduwh/ od uhfxshudfl�rq gh hvwh wlsr gh lqirupdfl�rq phgldqwh

xqd e�xvtxhgd vhfxhqfldo vhu��d vxpdphqwh ohqwd1 Vlq hpedujr/ ho fhuheur kxpdqr/ oxhjr gh xq

shu��rgr gh dsuhqgl}dmh/ hv fdsd} gh uhdol}du hvwd wduhd gh pdqhud lqphgldwd |/ reyldphqwh/ frq xqd

fdsdflgdg gh dopdfhqdplhqwr �qlwd1 Hvwr lqglfd xq phfdqlvpr gh dopdfhqdplhqwr | uhfxshudfl�rq

gh lqirupdfl�rq gh xqd qdwxudoh}d frpsohwdphqwh glihuhqwh do gh odv frpsxwdgrudv/ |d txh xqr qr

phprul}d wrgdv odv srvleohv irupdv gh odv ohwudv/ vlqr txh gh dojxqd pdqhud vh jxdugd lqirupdfl�rq

dfhufd gh od hvwuxfwxud gho sdwu�rq ylvxdo +judi��d,/ | ho plvpr vh uhfxshud sru dvrfldfl�rq hqwuh

sdwurqhv ylvxdohv vhphmdqwhv1 Hvwh wlsr gh phpruld vh ghqrplqd dvrfldwlyd r gluhfflrqdeoh sru

frqwhqlgr1

Sru rwud sduwh/ h{lvwhq wduhdv txh xqd frpsxwdgrud vhfxhqfldo uhdol}d gh pdqhud pxfkr pdv

h�flhqwh txh xq fhuheur/ wdo frpr ho f�dofxor gh xqd udl} fxdgudgd1 Yhprv dv��/ txh orv phfdqlvprv

lqwhuqrv gh ixqflrqdplhqwr gh xq fhuheur | xqd frpsxwdgrud wudglflrqdo ghehu��dq vhu hq sulqflslr

frpsohwdphqwh glihuhqwhv1

� �������� ��������

Frphqfhprv hqwrqfhv sru lqwhqwdu prghodu odv xqlgdghv ixqflrqdohv e�dvlfdv gho vlvwhpd qhuylrvr/

hv ghflu/ odv qhxurqdv ^7`1

Pruiro�rjlfdphqwh xqd qhxurqd vh glihuhqfld sulqflsdophqwh gh rwudv f�hoxodv hq txh od phpeudqd

fhoxodu suhvhqwd xq frqmxqwr gh h{whqvlrqhv hq irupd udpl�fdgd frqrflgdv frpr ghqgulwdv | xqd

�xqlfd h{whqvl�rq gh irupd wxexodu r �eud frqrflgd frpr d{�rq/ ho fxdo vh udpl�fd hq vx h{wuhpr>

hvwdv �xowlpdv udpl�fdflrqhv vh frqhfwdq d odv ghqgulwdv gh rwudv qhxurqdv/ vlhqgr hvwdv frqh{lrqhv

frqrflgdv frpr v|q�dsvlv1

Xqd qhxurqd srvhh od fdsdflgdg gh hplwlu xq lpsxovr ho�hfwulfr +hvwulfwdphqwh hvwh phfdqlvpr hv

hohfwurtx��plfr, ho fxdo vh sursdjd d or odujr gho d{�rq/ wudqvplwl�hqgrvh d rwudv qhxurqdv d wudyhv gh

odv v|qdsvlv frq hvwh �xowlpr1 Hq dxvhqfld gh xq q�xphur lpsruwdqwh gh hvw��pxorv ho�hfwulfrv dihuhqwhv/

od phpeudqd vh hqfxhqwud srodul}dgd ho�hfwulfdphqwh/ hvwdqgr ho flwrsodvpd +phglr lqwhuqr, fdujdgr

qhjdwlydphqwh uhvshfwr gho o��txlgr qhxudo +phglr h{whuqr,/ suhvhqwdqgr xqd glihuhqfld gh srwhqfldo

dsur{lpdgdphqwh frqvwdqwh gh 0:3 pY1 Hq hvwh fdvr/ ghflprv txh od qhxurqd vh hqfxhqwud hq

uhsrvr1 Od oohjdgd pdv r phqrv vlpxow�dqhd gh xq flhuwr q�xphur gh hvw��pxorv hohfwulfrv sxhgh

surgxflu xqd ghvsrodul}dfl�rq orfdo gh od phpeudqd/ frq od frqvljxlhqwh fd��gd hq od glihuhqfld gh

srwhqfldo1 Vl hvwd fd�lgd vxshud xq flhuwr ydoru xpeudo gh dsur{lpdgdphqwh 43 pY/ vh surgxfh xqd

ghvsrodul}dfl�rq joredo txh vh sursdjd d or odujr gh wrgd od phpeudqd dofdq}dqgr ho d{�rq> hvwd

rqgd gh ghvsrodul}dfl�rq frqvwlwx|h ho lpsxovr ho�hfwulfr dqwhv phqflrqdgr | vh ghqrplqd srwhqfldo

gh dffl�rq1 Oxhjr gh hvwh hyhqwr/ od phpeudqd uhvxowd frpsohwdphqwh ghvsrodul}dgd |/ sdvdgr flhuwr

lqwhuydor gh wlhpsr frqrflgr frpr shu��rgr uhiudfwdulr/ od srodul}dfl�rq gh phpeudqd vh uhfrqvwlwx|h1

Yhprv hqwrqfhv txh xqd qhxurqd dfw�xd frpr xq glvsrvlwlyr lqwhjudgru/ _vxpdqgr% orv lpsxovrv

uhflelgrv | hplwlhqgr r qr xq srwhqfldo gh dffl�rq/ vhj�xq hvwd vxpd vxshuh r qr xq ydoru xpeudo1
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Iljxud 4= Uhsuhvhqwdfl�rq hvtxhp�dwlfd gh xqd qhxurqd irupdo

Xq dvshfwr lpsruwdqwh d phqflrqdu/ hv txh fdgd v|qdsvlv wudqvplwh frq glihuhqwh lqwhqvlgdg

ho lpsxovr uhflelgr/ sxglhqgr hvwd vhu gh wlsr h{flwdwruld +glvplqx|h ho srwhqfldo gh phpeudqd, �r

lqklelwruld +dxphqwd ho srwhqfldo gh phpeudqd klshusrodul}�dqgrod,1

Od fdudfwhu��vwlfd pdv lpsruwdqwh/ ghvgh ho sxqwr gh ylvwd ixqflrqdo/ hv txh odv qhxurqdv vrq

glvsrvlwlyrv gh grv hvwdgrv/ hvwr hv/ hq fdgd lqvwdqwh gh wlhpsr od qhxurqd sxhgh hvwdu lqdfwlyd

+hq uhsrvr, r hplwlhqgr xqd vh�qdo +srwhqfldo gh dffl�rq,1 Odv rwudv fdudfwhu��vwlfdv vreuhvdolhqwhv

ghvgh ho sxqwr gh ylvwd hvwuxfwxudo vrq ho dowr q�xphur gh xqlgdghv | od dowd frqhfwlylgdg hqwuh odv

plvpdv1

Ho sulphu prghor pdwhp�dwlfr gh xqd qhxurqd ixh lqwurgxflgr sru PfFxoorfk | Slwwv^8` hq

4<76/ phgldqwh or txh vh ghqrplq�r od qhxurqd irupdo1 Hq hvwh prghor vh vlpxod fdgd qhxurqd

phgldqwh xqd yduldeoh txh sxhgh dvxplu hq fdgd lqvwdqwh vror grv ydoruhv= 3 | 4/ uhsuhvhqwdqgr orv

hvwdgrv ghvdfwlydgr | dfwlydgr +hv ghflu/ hplwlhqgr xq srwhqfldo gh dffl�rq, uhvshfwlydphqwh1 Fdgd

xqd gh hvwdv xqlgdghv dvxph vx hvwdgr gh dfwlydfl�rq V� d sduwlu gho f�dofxor gh xqd fdqwlgdg k�/ od

fxdo vlpxod xq srwhqfldo gh phpeudqd hihfwlyr frpr xqd vxpd shvdgd gh orv hvwdgrv gh dfwlydfl�rq

gh odv qhxurqdv txh uhdol}dq v|qdsvlv dihuhqwhv frq hvwd +yhu �jxud 4,=

k� @
e[

�'�

Z��V�

grqgh odv yduldeohvZ�� vh ghqrplqdq h�fdfldv r lqwhqvlgdghv vlq�dswlfdv1 Hvwdv yduldeohv sxhghq

wrpdu ydoruhv srvlwlyrv r qhjdwlyrv/ uhsuhvhqwdqgr v|qdsvlv h{flwdwruldv r lqklelwruldv uhvshfwlyd0

phqwh1

Ho phfdqlvpr gh ixqflrqdplhqwr gh hvwdv xqlgdghv hv ho vljxlhqwh= hq xq gdgr lqvwdqwh gh

wlhpsr w +hq dojxqd hvfdod gh hyhqwrv glvfuhwrv, od qhxurqd l frpsxwd k� d sduwlu gho hvwdgr gh

dfwlydfl�rq hq ho wlhpsr w� 4 gh wrgdv odv qhxurqdv txh vh frqhfwdq dihuhqwhphqwh d od plvpd1 Vl

k� vxshud xq flhuwr ydoru xpeudo W� od qhxurqd vh dfwlyd/ hv ghflu V�+w, @ 4 | V�+w, @ 3 hq fdvr

frqwudulr=

V� @

+
4 vl k� � W�

3 vl k� ? W�

hvwr hv/ od ixqfl�rq gh dfwlydfl�rq ylhqh gdgd sru xq hvfdo�rq/ frpr vh pxhvwud hq od �jxud 51

7
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Iljxud 5= Ixqfl�rq gh dfwlydfl�rq hq ho prghor h PfFxoorfk ) Slwwv gh xqd qhxurqd irupdo

Ho remhwlyr gh PfFxoorfk | Slwwv ixh prvwudu txh frq glvsrvlwlyrv wdq vlpsohv frpr hvwrv/

orv fxdohv jxdugdq xqd dqdorj��d d qlyho vxpdphqwh e�dvlfr frq odv qhxurqdv elro�rjlfdv/ hud srvl0

eoh frqvwuxlu hvwuxfwxudv txh oohydudq d fder rshudflrqhv o�rjlfdv vlpsohv1 Vlq hpedujr/ hq d�qrv

srvwhulruhv vh prvwu�r txh hv srvleoh dvrfldu hvwh prghor d xqd ghvfulsfl�rq xowudvlpsol�fdgd gh od

hohfwurglq�dplfd gh xqd qhxurqd/ phgldqwh xqd lqwhusuhwdfl�rq glihuhqwh1 Glfkd ghvfulsfl�rq vh edvd

hq od revhuydfl�rq gh txh od iuhfxhqfld surphglr gh sxovrv hplwlgrv d or odujr gho d{rq Y�/ ghshqgh

gh od fruulhqwh ho�hfwulfd phgld gh hqwudgd d wudy�hv gh od phpeudqd fhoxodu/ hq od irupd txh vh

pxhvwud hq od �jxud 6/ yduldqgr hqwuh fhur | xqd iuhfxhqfld p�d{lpd gh vdwxudfl�rq ^9`1

corriente de entrada

fr
ec

ue
nc

ia
 V

i

Si

Iljxud 6= Iuhfxhqfld surphglr gh sxovrv hplwlgrv hq ho d{rq hq ixqfl�rq gh od fruulhqwh surphglr

gh hqwudgd

Od fruulhqwh gh hqwudgd surphglr sru vx sduwh/ surylhqh ixqgdphqwdophqwh gh rwudv qhxurqdv

txh kdfhq vlq�dsvlv frq hood d wudy�hv gho duero ghqgu��wlfr1 Dv��/ ghvsuhfldqgr rwurv hihfwrv/ od plvpd

sxhgh hvfuleluvh frpr

fruulhqwh gh hqwudgd @
S

�Z��Y� 1

8



grqgh dkrud od yduldeoh Z�� hv xqd frqgxfwlylgdg hihfwlyd r surphglr gh od vlq�dsvlv hqwuh odv

qhxurqd l | m1 Qrwhprv txh od ixqfl�rq uhvsxhvwd gh od �jxud hv qr olqhdo/ |d txh od plvpd suhvhqwd

vdwxudfl�rq1

Vxujh hqwrqfhv od kls�rwhvlv gh txh hv hvwd qr0olqhdolgdg +hv ghflu/ od irupd gh od ixqfl�rq uhv0

sxhvwd, od fdudfwhu��vwlfd pdv lpsruwdqwh hq or txh uhvshfwd do pdqhmr gh lqirupdfl�rq/ wdo frpr

hud od surslhgdg gh suhvhqwdu grv rulhqwdflrqhv sulqflsdohv orv lpdqhv hohphqwdohv hq ho vlvwhpd

pdjq�hwlfr1 Dvl/ vh vlpsol�fd d�xq pdv ho prghor uhhpsod}dqgr od ixqfl�rq uhvsxhvwd sru od pdv

vlpsoh srvleoh frq irupd vhphmdqwh= xq hvfdo�rq +�jxud 5,1

Srghprv hqwrqfhv uhlqwhusuhwdu od qhxurqd irupdo gh PfFxoorfk | Slwwv1 Odv yduldeohv V�

uhsuhvhqwdq hqwrqfhv odv dfwlylgdghv r iuhfxhqfldv surphglr/ grqgh orv hvwdgrv 3 | 4 fruuhvsrqghq

d od p��qlpd | p�d{lpd iuhfxhqfldv srvleohv/ hq xqd hvfdod dghfxdgd1 Od fdqwlgdg k� uhsuhvhqwd

ho srwhqfldo gh phpeudqd surphglr/ ho fxdo hv sursruflrqdo d od fruulhqwh hihfwlyd d wudy�hv gh od

plvpd1 Pdv d�xq/ hv srvleoh prvwudu d wudyhv gh vlpxodflrqhv qxp�hulfdv txh hvwh uhhpsod}r gh

yduldeohv frqwlqxdv sru yduldeohv gh grv hvwdgrv qr dowhud fxdolwdwlydphqwh ho frpsruwdplhqwr gh

orv prghorv txh vh ghvfulehq d frqwlqxdfl�rq1

� ���	�������

Ho wlsr pdv vlpsoh gh hvwuxfwxudv txh srghprv irupdu frq qhxurqdv irupdohv vh frqrfh frpr

shufhswurq vlpsoh ^4/ 5` | frqvlvwh hq xq frqmxqwr gh qhxurqdv glvsxhvwdv hq grv fdsdv/ xqd

gh hqwudgd | xqd gh vdolgd frpr vh pxhvwud hq od �jxud 7/ grqgh od lqirupdfl�rq �x|h hq xq vror

vhqwlgr/ gh od hqwudgd d od vdolgd1 Hq rwudv sdodeudv/ odv qhxurqdv gh od fdsd gh vdolgd v�ror uhflehq

hvw��pxorv dihuhqwhv gh odv fruuhvsrqglhqwhv d od fdsd gh hqwudgd d wudyhv gh xq frqmxqwr gh vlqdsvlv

gdgr1 Srghprv shqvdu hqwrqfhv hq grv lqvwdqwhv gh wlhpsr glvwlqwrv= hq ho sulphur odv qhxurqdv

gh od fdsd gh hqwudgd dvxphq xq ydoru gh dfwlydfl�rq d sduwlu gh dojxq hvw��pxor h{whuqr> hq ho

lqvwdqwh vljxlhqwh odv qhxurqdv gh vdolgd frpsxwdq fdgd xqd vx srwhqfldo srvw0vlq�dswlfr d sduwlu

gh odv dqwhulruhv | dvxphq vx hvwdgr gh dfwlydfl�rq gh dfxhugr d od uhjod dqwhv h{solfdgd/ hplwlhqgr

od uhvsxhvwd do hvw��pxor +yhu �jxud 7,1

Dkrud elhq/ wdqwr od hqwudgd frpr od vdolgd vrq frqmxqwrv gh fhurv | xqrv1 Phgldqwh hvwrv

frqmxqwrv sxhgh frqvwuxluvh xq doidehwr | frgl�fdu fxdotxlhu wlsr gh lqirupdfl�rq1 Hvwh vlvwhpd gh

frgl�fdfl�rq vh frqrfh frpr elqdulr | hv ho xwlol}dgr lqwhuqdphqwh sru odv frpsxwdgrudv gljlwdohv

xvxdohv1 Dv��/ sru hmhpsor/ vl wrpdprv xqd ulvwud judqgh gh fhurv | xqrv srguldprv wrpduorv gh d

flqfr | frgl�fdu q�xphurv=

33333 33334 33343 33344

3 4 5 6

hwf/ r elhq ohwudv=

43333 43334 43343 43344

D E F G

hwf1 Dv��/ srghprv shqvdu hq hvwdv hvwuxfwxudv frpr surfhvdgruhv gh lqirupdfl�rq/ txh surgxfhq

dvrfldflrqhv hqwuh xq flhuwr frqmxqwr gh gdwrv | rwur1 Sru hmhpsor/ srgu��dprv frgl�fdu hq od

hqwudgd lp�djhqhv hq eodqfr | qhjur/ rughqdqgr odv qhxurqdv gh hqwudgd hq xqd fdsd elglphqvlrqdo

gh wdo pdqhud txh fdgd xqd fruuhvsrqgh d xq judqr gh xqd irwr +r xq sl{ho gh xqd sdqwdood gh

frpsxwdgrud, | txh od plvpd wrpd ho ydoru fhur vl hq od lpdjhq ho judqr hvw�d qhjur | xqr vl hvw�d

eodqfr1 Sru rwud sduwh srgu��dprv frgl�fdu hq od vdolgd ohwudv frqirupdqgr sdodeudv txh ghvfuledq

frqfhswrv dvrfldgrv frq odv lp�djhqhv1 Dv��/ srgu��dprv lqjuhvdu xqd irwr gh xqd shuvrqd | txhuhu

txh hq od vdolgd dsduh}fd ho qrpeuh gh hvd shuvrqd1

Rwur hmhpsor vhu��d ho gh vxpd gh q�xphurv qdwxudohv1 Frgl�fdprv hq hqwudgd grv qxphurv

qdwxudohv/ gljdprv hqwuh fhur | 48 +kdfhq idowd ; qhxurqdv, | hq od vdolgd wdpelhq q�xphurv hqwuh

9
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Iljxud 7= Shufhswurq vlpsoh

fhur | 63 frq 8 qhxurqdv/ | txhuhprv txh od vdolgd qrv g�h ho uhvxowdgr gh od vxpd sdud fxdotxlhu

sdu gh q�xphurv1

Hvwh wlsr gh hvwuxfwxudv ixh lqwurgxflgr hq 4<95 sru I1 Urvhqeodww ^:`/ ho fxdo odv edxwl}r frq

ho qrpeuh vxjhvwlyr gh shufhswurqv1 Ghvgh ho sxqwr gh ylvwd frpsxwdflrqdo/ hvwrv glvsrvlwlyrv

uhvxowdq hq sulqflslr vxpdphqwh srghurvrv/ |d txh surfhvdq od lqirupdfl�rq hq sdudohor/ hv ghflu/

pxfkdv rshudflrqhv hohphqwdohv vlpxowdqhdphqwh/ d glihuhqfld gh odv frpsxwdgrudv xvxdohv txh

ixqflrqdq gh pdqhud vhfxhqfldo/ vlhqgr hq frqvhfxhqfld pxfkr pdv ohqwdv1 Frpr yhuhprv pdv

dghodqwh/ hvwh qr hv ho �xqlfr dvshfwr lpsruwdqwh gh hvwdv uhghv1

Vxujh hqwrqfhv gh pdqhud qdwxudo od vljxlhqwh suhjxqwd= A vrq fdsdfhv hvwdv uhghv gh oohydu d

fder fxdotxlhu wlsr gh wduhd x dvrfldfl�rqB Hq rwudv sdodeudv/ gdgr xq flhuwr frqmxqwr gh dvrfld0

flrqhv hqwuh frqmxqwrv gh gdwrv frgl�fdeohv hq irupd elqduld/ hv srvleoh hqfrqwudu xq frqmxqwr gh

lqwhqvlgdghv vlq�dswlfdv | xpeudohv gh dfwlydfl�rq/ wdohv txh od uhg surgxfh hq irupd h{dfwd wrgdv

odv dvrfldflrqhvB

Sdud ho fdvr gh od uhg dqwhv suhvhqwdgd +shufhswurq vlpsoh, od uhvsxhvwd hv qr1 H{lvwh xqd

flhuwd fdwhjru��d gh dvrfldflrqhv txh uhvxowdq lpsrvleohv gh uhdol}du frq hvwd uhg ^;`1 Xq hmhpsor

hv suhflvdphqwh ho sureohpd gh vxpd gh grv q�xphurv qdwxudohv ^<`1 Qr revwdqwh/ sxhgh yhuvh txh

fxdotxlhu wlsr gh sureohpd sxhgh uhvroyhuvh phgldqwh xqd jhqhudol}dfl�rq gh od hvwuxfwxud dqwhulru/

frqrflgd frpr shufhswurq pxowlfdsd ^43`/ wdo frpr od txh vh pxhvwud hq od �jxud 81

Sdud fdgd sureohpd hq sduwlfxodu hv qhfhvdulr ghwhuplqdu ho q�xphur p��qlpr gh fdsdv lqwhuph0

gldv qhfhvduldv sdud uhvroyhuor1 Dv��/ sru hmhpsor/ hq ho fdvr gh od vxpd gh grv q�xphurv qdwxudohv hv

qhfhvdulr frpr p��qlpr xqd fdsd lqwhuphgld1 Hq ho fdvr gh od pxowlsolfdfl�rq gh grv q�xphurv vrq

qhfhvduldv frpr p��qlpr grv fdsdv lqwhuphgldv ^44`1 Qr revwdqwh/ dxq vdelhqgr txh xq gdgr sur0

eohpd +hvwr hv/ xq gdgr frqmxqwr gh dvrfldflrqhv, hv idfwleoh gh vhu uhvxhowr sru xqd uhg qhxurqdo/

vrq frqwdgrv orv fdvrv hq orv fxdohv vh frqrfhq gh pdqhud h{dfwd orv ydoruhv gh odv lqwhqvlgdghv

vlq�dswlfdv iZ�j txh hihfwlydphqwh shuplwhq uhdol}du glfkd wduhd1 Hv dtx�� grqgh hqwud hq frq0

vlghudfl�rq ho dvshfwr pdv lqwhuhvdqwh gh hvwrv glvsrvlwlyrv | hv txh orv plvprv vrq fdsdfhv gh

dsuhqghu d uhdol}du xqd ghwhuplqdgd wduhd/ frpr sru hmhpsor vxpdu grv q�xphurv1

:
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w.5

Iljxud 8= Shufhswurq pxowlfdsd

ghflpdo elqdulr V

4 3334 4

5 3343 3

6 3344 4

7 3433 3

8 3434 4

Wdeod 4= Hmhpsor gh ixqfl�rq gh sdulgdg sdud xqd hqwudgd gh 8 g��jlwrv elqdulrv

� ������
 �!�

Wrgdv odv whru��dv gh dsuhqgl}dmh hq uhghv qhxurqdohv vh edvdq hq dojxqd phglgd hq od kls�rwhvlv gh

Grqdog Khee +4<7<, ^45`/ vhj�xq od fxdo ho dsuhqgl}dmh wlhqh oxjdu phgldqwh prgl�fdflrqhv

vlq�dswlfdv txh uh�hmdq odv dfwlylgdghv gh odv qhxurqdv suh | srvw vlq�dswlfdv edmr od

lq�xhqfld gho hvw��pxor d vhu dsuhqglgr1

��� �����
����

Orv prghorv gh dsuhqgl}dmh vh frqfuhwdq phgldqwh dojrulwprv gh dmxvwh gh odv lqwhqvlgdghv vlq�dswlfdv

Z��1 Hqwhqghprv sru dojrulwpr xq flhuwr frqmxqwr hvwuxfwxudgr | vhfxhqfldo gh sdvrv gh f�dofxor

txh vh uhslwh kdvwd dofdq}du ho hihfwr ghvhdgr1 Hvwr dojrulwprv sxhghq vhu surjudpdgrv hq xqd

frpsxwdgrud gh pdqhud gh vlpxodu ho surfhvr dxwrp�dwlfr gh prgl�fdfl�rq vlq�dswlfd gxudqwh ho

dsuhqgl}dmh/ | vh ghqrplqdq jhq�hulfdphqwh uhjodv gh dsuhqgl}dmh1

Wrphprv sdud �mdu lghdv xq hmhpsor vlpsoh= xq shufhswurq frq v�ror grv fdsdv +hqwudgd |

vdolgd,/ frq xq flhuwr q�xphur gh qhxurqdv hq od fdsd gh hqwudgd txh frgl�fdudq q�xphurv qdwxudohv

+hq edvh elqduld, | xqd �xqlfd qhxurqd hq od fdsd gh vdolgd +yhu �jxud 9,/ frq od fxdo txhuhprv

ghwhuplqdu od sdulgdg gho q�xphur hqwudgr/ hv ghflu/ txh wrph ho ydoru fhur vl od hqwudgd hv xq

q�xphur sdu | dvxph ho ydoru xqr vl hv lpsdu +yhu wdeod 4,1

Ho sureohpd hv hqwrqfhv ghwhuplqdu ho frqmxqwr gh ydoruhv txh ghehq wrpdu odv h�fdfldv vlq�dswlfdv

iZ�j frq l @ 4> 5> = = = > Q sdud txh ho shufhswurq frpsxwh fruuhfwdphqwh wrgrv orv ydoruhv gh od wdeod

41 Od uhjod gh dsuhqgl}dmh pdv vlpsoh sdud fdofxodu glfkrv ydoruhv vh frqrfh frpr uhjod gho shufhs0

wurq ^5`/ | frqvlvwh hq ho vljxlhqwh dojrulwpr=

Sduwlprv gh xq frqmxqwr gh lqwhqvlgdghv vlq�dswlfdv iZ�j duelwuduldv1

41 Vh wrpd xq hmhpsor sduwlfxodu +hvwr hv/ xqd �od gh od wdeod 4,1 Gdgd od hqwudgd gho plvpr/

hq jhqhudo od vdolgd txh vh rewhqgu�d qr frlqflglu�d frq od ghvhdgd1

;
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Iljxud 9=

51 Vh wrpd xqd qhxurqd gh hqwudgd l | vh dmxvwd od vlq�dslv fruuhvsrqglhqwh Z� gh dfxhugr frq

od vljxlhqwh uhjod=

+d, Vl od vdolgd dfwxdo frlqflgh frq od ghvhdgd/ Z� vh ghmd lqdowhudgd1

+e, Vl od hqwudgd V� @ 4 hq ho hmhpsor | od vdolgd dfwxdo qr frlqflgh frq od ghvhdgd/ Z� vh

prgl�fd gh dfxhugr frq=

hqwudgd V� V dfwxdo V ghvhdgr prgl�fdfl�rq

4 3 4 Z� $Z� . �

4 4 3 Z� $Z� � �

grqgh � hv dojxq q�xphur srvlwlyr shtxh�qr1

+f, Vl od hqwudgd V� @ 3/ Z� qr vh prgl�fd

61 Vh uhslwhq wrgrv orv sdvrv dqwhulruhv sdud wrgdv odv qhxurqdv gh hqwudgd frq ho plvpr hmhpsor1

71 Vh uhslwh wrgr ho surfhvr dqwhulru sdud fdgd xqr gh orv hmhpsorv1

Ho frqmxqwr frpsohwr gh wrgrv hvwrv sdvrv frqvwlwx|h xqd lwhudfl�rq gho dojrulwpr1 Xqd yh}

frqfoxlgr hvwh surfhvr vh yxhoyhq d frpsdudu odv vdolgdv sdud odv qxhydv lqwhqvlgdghv iZ�j frq odv

ghvhdgdv1 Vl odv plvpdv frlqflghq sdud wrgrv orv hmhpsorv vh whuplqd ho surfhvr | ghflprv txh

ho dojrulwpr frqyhujl�r r txh od uhg dsuhqgl�r1 Hq fdvr frqwudulr vh uhslwhq wrgrv orv sdvrv dqwhulruhv

kdvwd frpsohwdu xqd qxhyd lwhudfl�rq1

Dkrud elhq/ hvwh surfhvr whuplqd dojxqd yh}B Sdud hvwh dojrulwpr sduwlfxodu h{lvwh xq whruhpd/

ho fxdo hqxqfld txh/ vl od vroxfl�rq h{lvwh +hv ghflu/ vl h{lvwh do phqrv xq frqmxqwr gh ydoruhv iZ�j sdud

orv fxdohv od uhg uhdol}d wrgrv orv hmhpsorv, ho surfhvr frqyhujh hq xq qxphur �qlwr gh lwhudflrqhv

^5`1

Hvwh dojrulwpr vh jhqhudol}d idflophqwh sdud ho fdvr hq txh h{lvwhq pdv gh xqd qhxurqd gh

vdolgd1 Vlpsohphqwh vh uhslwhq ghqwur xqd plvpd lwhudfl�rq wrgrv orv sdvrv sdud fdgd xqd gh odv

qhxurqdv gh vdolgd1

H{lvwhq pxfkrv rwurv wlsrv gh dojrulwprv gh dsuhqgl}dmh vhphmdqwhv/ orv fxdohv shuplwhq hqwuh0

qdu uhghv pxowlfdsd/ gh pdqhud txh sxhgdq dsuhqghu fxdotxlhu wlsr gh wduhd frgl�fdeoh hq edvh d

qhxurqdv irupdohv/ sdud orv fxdohv/ vl elhq qr h{lvwh xq whruhpd gh frqyhujhqfld frpr hq ho fdvr

dqwhulru/ sxhgh prvwuduvh txh frqyhujhq hq xq q�xphur �qlwr gh sdvrv d xqd vroxfl�rq frq huuru

dfrwdgr1

<
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Hvwh wlsr gh surfhglplhqwr/ hq ho fxdo vh frpsdud shupdqhqwhphqwh od vdolgd rewhqlgd gxudqwh ho

plvpr frq od ghvhdgd vh ghqrplqd dsuhqgl}dmh vxshuylvdgr/ |d txh suhvxsrqh od h{lvwhqfld gh

xq _pdhvwur% txh ghwhuplqd h{dfwdphqwh fxdqgr od uhvsxhvwd hplwlgd sru ho _doxpqr% +hvwr

hv/ od uhg, hv od fruuhfwd r qr1

Dojrulwprv gh hvwh wlsr uhvxowdq edvwdqwh �xwlohv ghvgh ho sxqwr gh ylvwd frpsxwdflrqdo1 Sru

rwud sduwh/ ghvgh ho sxqwr gh ylvwd elro�rjlfr vrq edvwdqwh �fwlflrv/ |d txh uhvxowd gli��flo glvfhuqlu

fxdo vhu��d ho htxlydohqwh vh hvh vxsxhvwr _pdhvwur%1 Shur h{lvwhq rwurv dojrulwprv gh dsuhqgl}dmh

qr0vxshuylvdgr txh uhvxowdq pdv lqwhuhvdqwhv ghvgh ho sxqwr gh ylvwd gh od hpxodfl�rq gh vlvwhpdv

elro�rjlfrv1 Xqr gh hoorv vh frqrfh frpr p�hwrgr gh suhplr | shqdol}dfl�rq1 Hq hvwh/ hq oxjdu gh

frpsduduvh gh pdqhud ghwdoodgd vl od vdolgd hv od fruuhfwd sdud fdgd qhxurqd/ vh lqwurgxfh xqd

ixqfl�rq _sodfhu% r _glvsodfhu% txh fxdqwl�fd ho h{lwr r huuru frphwlgr sru od uhg joredophqwh sdud

wrgrv orv hmhpsorv1 Hvwd ixqflrq vh gh�qh gh wdo pdqhud txh yduld hqwuh fhur | xqr/ fruuhvsrqglhqgr

hvwrv ydoruhv h{wuhprv d xq iudfdvr r xq h{lwr wrwdo uhvshfwlydphqwh1 D _jurvvr prgr%/ fdgd

lqwhqvlgdg vlq�dswlfd hv hqwrqfhv prgl�fdgd r qr/ gxudqwh xqd lwhudfl�rq/ frq xqd suredelolgdg txh

ghshqgh gh od ixqfl�rq sodfhu1

Hvwxglrv pdwhp�dwlfrv dfhufd gh hvwh dojrulwpr hq sureohpdv sduwlfxoduhv pxhvwudq txh ho plvpr

hihfwlydphqwh frqyhujh d odv uhvsxhvwdv fruuhfwdv/ gh pdqhud wdo txh hq surphglr od ixqfl�rq sodfhu

wlhqgh vlhpsuh d lqfuhphqwduvh1 Hq hvwh fdvr ho wlhpsr gh frqyhujhqfld/ hv ghflu ho q�xphur gh

lwhudflrqhv qhfhvduldv sdud txh ho surfhvr whuplqh/ hv pd|ru txh hq ho fdvr vxshuylvdgr1

��� #������
 �	
���

Dkrud elhq/ srgu��d vhu txh ho frqmxqwr gh dvrfldflrqhv d dsuhqghu sru od uhg vhd ghpdvlgr judqgh/

gh pdqhud wdo txh ho wlhpsr qhfhvdulr sdud txh od plvpd odv dsuhqgd wrgdv uhvxowh h{fhvlydphqwh

odujr1 Dv�� sru hmhpsor/ hq ho sureohpd gh vxpd/ ho q�xphur wrwdo gh hmhpsorv +vxpdv srvleohv gh

grv q�xphurv, fuhfh h{srqhqfldophqwh frq od fdqwlgdg gh g��jlwrv gh orv q�xphurv d vxpdu1 Hv dtx��

grqgh hphujh od fdudfwhu��vwlfd wdo yh} pdv lqwhuhvdqwh gh orv shufhswurqv/ txh hv vx fdsdflgdg gh

jhqhudol}dfl�rq ^46` 1 Hv srvleoh yhu txh frq orv dojrulwprv gh dsuhqgl}dmh ghvfulswrv/ qr hv qhfhvdulr

hqvh�qduoh d uhg wrgdv od dvrfldflrqhv srvleohv hqwuh orv frqmxqwrv gh gdwrv gh hqwudgd | vdolgd> edvwd

frq hqvh�qduoh +hq ho vhqwlgr dqwhv ghvfulswr, v�ror xq vxefrqmxqwr pxfkr phqru gh dvrfldflrqhv r

hmhpsorv/ frqrflgr frpr frqmxqwr gh hqwuhqdplhqwr1 Vl hvwh frqmxqwr hv vx�flhqwhphqwh judqgh

+shur vlhpsuh pxfkr phqru txh ho frpsohwr, od uhg uhsurgxflu�d fruuhfwdphqwh dvrfldflrqhv txh qr

oh ixhurq hqvh�qdgdv gxudqwh ho surfhvr gh dsuhqgl}dmh1 Dv��/ sru hmhpsor/ hq ho sureohpd gh vxpd

gh grv q�xphurv hqwuh 3 | 48/ hq ho fxdo ho q�xphur wrwdo gh vxpdv srvleohv hv 589/ edvwd frq lqfoxlu

hq ho frqmxqwr gh hqwuhqdplhqwr dsur{lpdgdphqwh 453 vxpdv hohjlgdv dohdwruldphqwh +83(,1 Vl

dkrud vh lqjuhvd hq od hqwudgd fxdotxlhu rwud vxpd txh qr vh oh hqvh�qr od uhg/ hvwd gdu�d od vdolgd

fruuhfwd wdpel�hq1 Vl vh dxphqwd ho qxphur gh gljlwrv +| sru or wdqwr ho q�xphur gh qhxurqdv gh

hqwudgd | vdolgd, hvwh srufhqwdmh glvplqx|h1 Sdud od vxpd gh q�xphurv hqwuh 3 | 588 ho q�xphur

wrwdo gh hmhpsorv hv 97333 | hq hvwh fdvr ho qxphur gh hmhpsorv dohdwrulrv hv dsur{lpdgdphqwh

9333/ hv ghflu xq 43( gho wrwdo srvleoh gh hmhpsorv1

Yhprv hqwrqfhv txh od uhg hv fdsd} gh _lqgxflu% d sduwlu gh xq flhuwr q�xphur gh hmhpsorv od

uhjod gh vxpd/ frpsruwdplhqwr txh hq doj�xq vhqwlgr sxhgh vhu fdwdorjdgr gh _lqwholjhqwh%1 Sru rwud

sduwh/ ho plvpr ixh rewhqlgr phgldqwh xq surfhvr frpsohwdphqwh dxwrp�dwlfr/ hq ho fxdo hq qlqj�xq

prphqwr vh kd vxplqlvwudgr lqirupdfl�rq h{so��flwd dfhufd gh od uhjod gh vxpd r vxv surslhgdghv

+frqpxwdwlylgdg/ dvrfldwlylgdg/ h{lvwhqfld gho hohphqwr qhxwur/ hwf1, Pdv d�xq/ hvwr uhvxowd wdpel�hq

px| lqwhuhvdqwh |d txh hvwdv uhghv vhu��dq hq sulqflslr fdsdfhv gh uhvroyhu sureohpdv sdud orv fxdohv

qr vh frqrfhq wrgdv odv uhvsxhvwdv | v�ror vh frqrfhq dojxqrv fdvrv sduwlfxoduhv1 Xq hmhpsor gh hvwr

�xowlpr hv od suhglffl�rq gh vhulhv whpsrudohv frpsohmdv1 Hq hvwrv fdvrv vh glvsrqh gh xqd flhuwd vhulh

whpsrudo gh gdwrv �qlwd {+w,/ frpr srgu��dq vhu orv uhjlvwurv phwhruro�rjlfrv/ gh frqwdplqdfl�rq/

hwf1/ | vh ghvhd kdfhu surq�rvwlfrv dfhufd gh orv ydoruhv ixwxurv gh od vhulh ^47`1 Hvwh wlsr gh gdwrv

h{shulphqwdohv frpelqdq xqd frpsrqhqwh dohdwruld px| ixhuwh frq xqd dowd qr0olqhdolgdg/ or fxdo
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wruqd ho surfhvr gh suhglffl�rq vxpdphqwh gl�fxowxrvr1 Hq hvwh fdvr vh hqwuhqd xqd uhg fx|d

hqwudgd frgl�fd ho ydoru gh od vhulh {+w, | od vdolgd {+w.4,1 Orv sduhv hqwudgd0vdolgd frq orv fxdohv

vh hqwuhqd od uhg vrq hqwrqfhv orv sduhv gh ydoruhv vxfhvlyrv gho frqmxqwr frqrflgr1 Whvwv qxp�hulfrv

uhdol}dgrv frq vhulhv whpsrudohv jhqhudgdv duwl�fldophqwh frq ixqflrqhv frqrflgdv ^4` +hv ghflu/ txh

vh frqrfh od uhvsxhvwd ixwxud,/ dv�l frpr frq gdwrv h{shulphqwdohv ^47` pxhvwudq txh hihfwlydphqwh

sxhghq uhdol}duvh suhglfflrqhv fruuhfwdv hq dojxqrv fdvrv/ frq xqd h�flhqfld pd|ru txh orv p�hwrgrv

xvxdohv gh uhjuhvl�rq olqhdo1

Xq sureohpd hq hvwh wlsr gh dsolfdflrqhv frqvlvwh hq txh ho qxphur qhfhvdulr gh fdsdv lqwhuph0

gldv ydu��d frq od frpsohmlgdg gh od ixqfl�rq xwlol}dgd/ od fxdo hq sureohpdv uhdohv hv ghvfrqrflgd1

Dsolfdflrqhv gh hvwh wlsr vh hqfxhqwudq dfwxdophqwh hq hvwxglr1

$ 
����
� ���	
��
��

Ho ihq�rphqr gh phpruld dvrfldwlyd sxhgh vhu prghodgr wdpelhq phgldqwh shufhswurqv1 Qr re0

vwdqwh/ uhvxowd pdv lqwhuhvdqwh glvfxwluor hq edvh d rwur wlsr gh uhghv qhxurqdohv frqrflgr frpr

_dwwudfwru qhxudo qhwzrunv% +DQQ, r uhghv frq dwudfwruhv ^48`/ +od ud}rq gh hvwh qrpeuh vh

dfodudu�d pdv dghodqwh, |d txh odv plvpdv shuplwhq lqwurgxflu xq pdufr frqfhswxdo txh srvlelolwd

xqd frpsuhqvl�rq pdv surixqgd gho ihq�rphqr1 Od hvwuxfwxud gh hvwh wlsr gh uhghv/ sru rwud sduwh/

vh hqfxhqwud pdv fhufdqd d odv revhuydgdv hq od pd|ru��d gh orv vlvwhpdv qhxuro�rjlfrv1

D glihuhqfld gh orv shufhswurqv/ txh srvhhq xqd hvwuxfwxud gh fdsdv | hq odv fxdohv orv hvw��pxorv

�x|hq hq xqd �xqlfd gluhffl�rq/ hq odv qxhydv uhghv od lqirupdfl�rq sxhgh �xlu hq fxdotxlhu vhqwlgr1

Vhd Z�� od lqwhqvlgdg vlq�dswlfd hqwuh od qhxurqd suhvlq�dswlfd l | od srvw0vlq�dswlfd m +yhu �jxud

:,1 Hq sulqflslr wdqwr Z�� frpr Z�� sxhghq vhu glihuhqwhv gh fhur/ hv ghflu/ hq hvwrv prghorv od

qhxurqd l sxhgh wdqwr hqyldu lpsxovrv d rwud qhxurqd m frpr uhfleluorv gh od plvpd/ d glihuhqfld

gh orv suhfhswurqv hq orv fxdohv Z�� 9@ 3 lpsolfded txh Z�� @ 3 +lqirupdfl�rq hq xq vror vhqwlgr,1

Hq hvwh fdvr od glq�dplfd vh prghod gh xqd pdqhud xq srfr glihuhqwh1 Hq xqd gdgr lqvwdqwh

gh wlhpsr lqlfldo w vh ghwhuplqd ho hvwdgr gh dfwlydfl�rq gh wrgdv odv qhxurqdv V�+w,1 Hvwh hvwdgr

lqlfldo uhsuhvhqwd xq hvw��pxor/ ho fxdo sxhgh suryhqlu gh rwudv qhxurqdv vhqvruldv/ odv fxdohv uh0

dol}dq vrodphqwh vlqdsvlv dihuhqwhv frq odv gho vlvwhpd hq frqvlghudfl�rq1 Hq ho lqvwdqwh vljxlhqwh

vh frpsxwd ho srwhqfldo srvw0vlq�dswlfr k�+w . 4, fruuhvsrqglhqwh d fdgd qhxurqd l hq ixqfl�rq gho

hvwdgr gh dfwlydfl�rq gh wrgdv odv qhxurqdv uhvwdqwhv hq ho lqvwdqwh dqwhulru=

k�+w. 4, @
[

�

Z��V�+w,

grqgh odv yduldeohv Z�� wlhqhq ho plvpr vljql�fdgr gh dqwhv1 Ilqdophqwh/ fdgd qhxurqd dvxph vx

qxhyr ydoru gh dfwlydfl�rq do wlhpsr w. 4 gh dfxhugr d od plvpd uhjod txh ho shufhswurq | wrgr ho

flfor yxhoyh d uhshwluvh sdud ho lqvwdqwh w. 51

Yhprv txh hq hvwh fdvr qr h{lvwh glihuhqfldfl�rq hqwuh qhxurqdv gh hqwudgd | vdolgd1 Wrgdv odv

qhxurqdv irupdohv hyroxflrqdq shupdqhqwhphqwh/ | ho hvwdgr gh wrgdv | fdgd xqd lqwhuylhqh hq ho

surfhvr glq�dplfr hq fdgd lqvwdqwh gh wlhpsr1 Ho hvwdgr frpsohwr gh od uhg/ hv ghflu/ ho frqmxqwr

gh ydoruhv gh dfwlydfl�rq gh wrgdv odv qhxurqdv/ hq xq gdgr lqvwdqwh gh wlhpsr sxhgh uhsuhvhqwduvh

hq xq hvsdflr devwudfwr/ frpr vh pxhvwud hq ho hmhpsor gh od �jxud ; sdud ho fdvr gh 6 qhxurqdv=

V�/ V2 | V�1

Yhprv txh wrgrv orv hvwdgrv srvleohv gh hvwd uhg vh hqfxhqwudq hq orv y�huwlfhv gh xq fxer gh

odgr xqlgdg1 Sdud ho fdvr gh Q qhxurqdv orv hvwdgrv vh xelfdu�dq hq xqd jhqhudol}dfl�rq gho plvpr/

ho fxdo vh ghqrplqd xq klshufxer hq Q glphqvlrqhv/ do fxdo oodpduhprv ho hvsdflr gh hvwdgrv1 Ho

hvwdgr gh od uhg hvwd uhsuhvhqwdgr hqwrqfhv sru xq sxqwr hq hvh hvsdflr glvfuhwr devwudfwr1 Edmr od

uhjod gh dfwlydfl�rq dqwhv h{solfdgd glfkr sxqwr vh pryhu�d hq ho hvsdflr gh hvwdgrv ghvfulelhqgr xqd

wud|hfwruld1 Hvwh wlsr gh uhg frqvwlwx|h sru or wdqwr xq vlvwhpd glq�dplfr/ grqgh odv wud|hfwruldv gho

plvpr hvwdu�dq ghwhuplqdgdv sru ho hvwdgr lqlfldo | ho frqmxqwr gh lqwhqvlgdghv vlq�dswlfdv | xpeudohv

gh dfwlydfl�rq1 Glfkdv wud|hfwruldv dofdq}du�dq do fder gh xq flhuwr wlhpsr or txh vh ghqrplqd xq
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dwudfwru/ hvwr hv/ xq vxefrqmxqwr gh sxqwrv hq ho hvsdflr gh hvwdgrv do fxdo frqyhujhq wud|hfwruldv

suryhqlhqwhv gh glihuhqwhv hvwdgrv lqlfldohv or vx�flhqwhphqwh fhufdqrv d doj�xq sxqwr gho dwudfwru1 Ho

dwudfwru pdv vlpsoh srvleoh hv xq �xqlfr sxqwr hq ho hvsdflr gh hvwdgrv/ ho fxdo vh frqrfh frpr sxqwr

�mr1 Xqd yh} duuledgr ho vlvwhpd d xq sxqwr �mr qr hyroxflrqd p�dv/ frq or fxdo hvwh fruuhvsrqgh

d xq hvwdgr hvwdflrqdulr1 H{lvwhq wdpelhq dwudfwruhv qr hvwdflrqdulrv wdohv frpr flforv o��plwhv hq

orv fxdohv ho vlvwhpd uhfruuh shul�rglfdphqwh xq frqmxqwr �qlwr gh sxqwrv/ | orv dwudfwruhv fd�rwlfrv/

orv fxdohv frqvlvwhq gh xq vxefrqmxqwr lq�qlwr gh hvwdgrv +| sru or wdqwr vror vrq srvleohv hq xq

hvsdflr gh hvwdgrv lq�qlwr, hq orv fxdohv ho vlvwhpd qxqfd uhslwh h{dfwdphqwh xq plvpr hvwdgr hq vx

hyroxfl�rq1 Vl elhq wrgrv hvwrv wlsrv gh dwudfwruhv vrq gh lqwhu�hv hq od whru��d gh odv uhghv qhxurqdohv

^49`/ qrv frqfhqwuduhprv vrodphqwh hq ho fdvr gh sxqwrv �mrv1

0

1
1

1

S1
S2

S3

Iljxud ;= Hvsdflr gh hvwdgrv sdud 6 qhxurqdv1 Orv sxqwrv qhjurv lqglfdq orv �xqlfrv hvwdgrv srvleohv

gh od uhg1

Ho surfhvr gh pdqhmr gh lqirupdfl�rq frpsohwr sxhgh hqwrqfhv hvtxhpdwl}duvh frpr vh pxhvwud

hq od �jxud <1 Sru xq odgr whqhprv xq flhuwr frqmxqwr gh qhxurqdv gh hqwudgd +odv fxdohv qr irupdq

sduwh gho DQQ, odv fxdohv hqy��dq xq hvw��pxor d odv gho DQQ/ vlq uhflelu hvw��pxorv gho plvpr1 Hvwdv

vrq odv txh ghwhuplqdq ho hvwdgr lqlfldo gh od uhg1 Sru rwud sduwh whqhprv xq frqmxqwr gh qhxurqdv

gh vdolgd r ohfwrudv/ odv fxdohv uhflehq hvw��pxorv gh sduwh gho DQQ/ shur qr orv uhhqy��dq do plvpr1

Hvwdv whqgu��dq sru ixqfl�rq prqlwruhdu ho hvwdgr gh od uhg/ uhvsrqglhqgr gh pdqhud glihuhqwh gh

dfxhugr do dwudfwru hq ho fxdo vh hqfxhqwud ho DQQ | hqyldqgr hq frqvhfxhqfld xqd vh�qdo d rwur

glvsrvlwlyr sdud xq srvwhulru surfhvdplhqwr r elhq d xq vlvwhpd prwru1 Hq or txh vljxh qrv ydprv

d rfxsdu vrodphqwh gho DQQ/ hv ghflu/ gh od uhodfl�rq hqwuh ho hvwdgr lqlfldo | ho dwudfwru dvrfldgr

r hvwdgr �qdo1

Ho dwudfwru pdv vlpsoh srvleoh hv xq sxqwr �mr/ hv ghflu xq hvwdgr hq ho fxdo ho frqmxqwr gh
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Iljxud <= Pdqhmr hvtxhp�dwlfr gh od lqirupdfl�rq hq xqd uhg frq dwudfwruhv +DQQ,1
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Iljxud 43= Uhsuhvhqwdfl�rq hvtxhp�dwlfd gh odv fxhqfdv gh dwudffl�rq dvrfldgdv d wuhv dwudfwruhv

glihuhqwhv/ uhsuhvhqwdgrv sru orv sxqwrv qhjurv 4/5 | 6> odv olqhdv frqwlqxdv frqvwlwx|hq odv iurqwhudv

gh odv fxhqfdv1

dfwlylgdghv gh od uhg qr fdpeld hq ho wlhpsr1 Vl whqhprv xq frqmxqwr gh sxqwrv �mrv glihuhqwhv/

fdgd xqr gh hoorv srvhh xqd fxhqfd gh dwudffl�rq/ txh vh gh�qh frpr od uhjl�rq gho hvsdflr gh

hvwdgrv fx|rv sxqwrv vrq oohydgrv d wudyhv gh od glq�dplfd d glfkr sxqwr �mr/ wdo frpr vh pxhvwud

hvtxhp�dwlfdphqwh hq od �jxud 43 sdud ho hmhpsor gh 6 sxqwrv �mrv1

Dkrud elhq/ uhfrughprv txh ho hvsdflr gh hvwdgrv hvwd frqvwlwxlgr sru orv y�huwlfhv gh xq klshu0

fxer/ r hq rwudv sdodeudv/ sru xq frqmxqwr gh fhurv | xqrv dvrfldgrv do hvwdgr gh dfwlydfl�rq gh

fdgd xqd gh odv qhxurqdv txh frpsrqhq od uhg1 Hv srvleoh yhu txh/ edmr od dffl�rq gh od glq�dplfd

gh dfwlydfl�rq txh khprv suhvhqwdgr/ od fxhqfd gh dwudffl�rq gh xq sxqwr �mr vh hqfxhqwud frqvwl0

wxlgd sru sxqwrv fhufdqrv do sxqwr �mr/ grqgh od glvwdqfld do sxqwr vh plgh hq edvh do q�xphur gh

qhxurqdv txh gl�huhq hq vx hvwdgr gh dfwlydfl�rq/ od fxdo vh frqrfh w�hfqlfdphqwh frpr glvwdqfld gh

Kdpplqj1 Shur hvwr hv mxvwdphqwh or txh suhflvdprv sdud xq prghor gh phpruld dvrfldwlyd/ |d

txh sxqwrv fhufdqrv hq ho hvsdflr gh hvwdgrv frqwhqgudq lqirupdfl�rq vhphmdqwh do glihulu vrodphqwh

hq ho hvwdgr gh xqdv srfdv qhxurqdv1 Vxsrqjdprv sdud �mdu lghdv txh od uhg frgl�fd lp�djhqhv yl0

vxdohv/ hv ghflu/ ho hvwdgr gh dfwlydfl�rq fdgd qhxurqd lqglfd vl xq sxqwr gh od lp�djhq elglphqvlrqdo

hv eodqfr r qhjur1 Vxsrqjdprv dghpdv txh txhuhprv dopdfhqdu ho sdwu�rq ylvxdo gh xqd ohwud gho

doidehwr/ sru hmhpsor ho fdudfw�hu urpdqr sdud od ohwud D/ | dvrfldu frq ho plvpr ohwudv sduhflgdv

txh uhvxowdq gh xqd ghirupdfl�rq gho ruljlqdo/ sru hmhpsor/ ghelgr d xq wud}r pdqxvfulwr luuhjxodu1

Fxdqwr pdv sduhflgdv vhdq do sdwu�rq ylvxdo ruljlqdo phqru vhud vx glvwdqfld gh Kdpplqj do plvpr1
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Ho sureohpd txh vh sodqwhd hqwrqfhv hv ho vljxlhqwh= A h{lvwh xq frqmxqwr gh ydoruhv sdud

odv lqwhqvlgdghv vlq�dswlfdv/ wdohv txh ho sdwurq ylvxdo ruljlqdo/ do fxdo oodpduhprv xqd phpruld/

frqvwlwx|d xq sxqwr �mr gh od glq�dplfd gh od uhgB

Hvwh sureohpd ixh uhvxhowr hq orv d�qrv ;3 sru Mrkq Krs�hog ^4:` | rwurv ^4;`/ txlhqhv lqwurgxmhurq

ho prghor +frqrflgr oxhjr frpr prghor gh Krs�hog, txh vh ghvfuleh d frqwlqxdfl�rq ^5`1

Dqwhv gh frqwlqxdu frqylhqh lqwurgxflu ho vljxlhqwh fdpelr gh yduldeohv ho fxdo/ vl elhq hv xq

whfqlflvpr txh qr dowhud ho frqwhqlgr gho prghor/ vlpsol�fd vx glvfxvl�rq1 Sdud fdgd qhxurqd l

lqwurgxflprv xqd qxhyd yduldeoh gh dfwlydfl�rq �� gh od vljxlhqwh pdqhud=

�� @ 5V� � 4

frq or fxdo vl V� @ 3, �� @ �4 | vl V� @ 4, �� @ 41 Gh hvwd pdqhud ho hvwdgr �� @ �4 uhsuhvhqwd

xqd iuhfxhqfld gh dfwlydfl�rq edmd | ho �� @ 4 frqwlqxd whqlhqgr ho plvpr vljql�fdgr gh dqwhv1 Ho

srwhqfldo srvw0vlq�dswlfr vh fdofxod dkrud frpr

k�+w. 4, @
e[

�'�

Z����+w,

| ho hvwdgr gh dfwlydfl�rq gh od qhxurqd l do wlhpsr w. 4 hvwdu�d ghwhuplqdgr sru xqd ixqfl�rq gh od

irupd txh vh pxhvwud hq od �jxud 441

Ti0

-1

1

hi

σi

Iljxud 44= Ixqfl�rq gh dfwlydfl�rq sdud qhxurqdv �� @ 	41

Od uhfhwd sdud od frqvwuxffl�rq gh odv lqwhqvlgdghv vlq�dswlfdv/ frqrflgd w�hfqlfdphqwh frpr uhjod

gh Khee/ hv od vljxlhqwh=

� Vxsrqjdprv sulphur txh txhuhprv dopdfhqdu v�ror xqd phpruld=

+��> �2> = = = > �� , @ +��> �2> = = = > �� ,

od fxdo frqvwlwx|h xq frqmxqwr sduwlfxodu gh xqrv | phqrv xqrv1 Hq hvwh fdvr odv lqwhqvlgdghv

vlq�dswlfdv hqwuh fdgd sdu gh qhxurqdv l | m vh fdofxod vhj�xq

Z�� @ ����

Qrwhprv txh od vlq�dsvlv vhu�d h{lwdwruld +.4, r lqklelwruld +04, gh dfxhugr do hvwdgr gh dpedv

qhxurqdv l | m hq od phpruld r sdwu�rq/ ho fxdo vh vxsrqh dsuhqglgr hq dojxqd hwdsd suhyld1
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Fdgd phpruld frqvwlwx|h xq frqmxqwr sduwlfxodu gh xqrv | phqrv xqrv1 Hq hvwh fdvr
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| dvl vxfhvlydphqwh do dxphqwdu ho q�xphur gh phpruldv1

Qrwhprv txh frq hvwd suhvfulsfl�rq odv lqwhqvlgdghv vlq�dswlfdv uhvxowdq vlp�hwulfdv Z�� @ Z��1

Hvwd kls�rwhvlv/ dowhphqwh qr uhdolvwd/ wlhqh frpr remhwr vlpsol�fdu ho dq�dolvlv pdwhp�dwlfr vxevh0

fxhqwh | hv srvleoh prvwudu txh od plvpd qr hv ixqgdphqwdo1 Hvwr hv/ orv uhvxowdgrv txh vh rewlhqhq

qr vh dowhudq fxdolwdwlydphqwh vl vh ohydqwd hvwd uhvwulffl�rq/ sru hmhpsor/ fruwdqgr dohdwruldphqwh

xq flhuwr q�xphur gh vlq�dsvlv1 Hq sduwlfxodu ho prghor dvl irupxodgr/ frq yduldeohv txh wrpdq

ydoruhv 	4 | frq vlq�dsvlv vlphwulfdv uhvxowd hqwhudphqwh dq�dorjr do prghor pdjq�hwlfr phqflrqdgr

do sulqflslr1 Ixh hvwd dqdorj��d irupdo or txh srvlelolw�r d Krs�hog | d rwurv dxwruhv srvwhulruhv ho

dq�dolvlv frpsohwr gh od glq�dplfd gho prghor hq edvh d wrgr ho frqrflplhqwr suhylr gh od i��vlfd gh

orv vlvwhpdv pdjq�hwlfrv1

Krs�hog prvwu�r txh hq hvwh fdvr h{lvwh xqd ixqfl�rq hqhuj��d dvrfldgd do hvsdflr gh hvwdgrv txh

ghshqgh gho frqmxqwr gh lqwhqvlgdghv vlq�dswlfdv Z�� / od fxdo ghwhuplqd od glq�dplfd gho vlvwhpd |

txh hq od dqdorj��d frq orv vlvwhpdv pdjq�hwlfrv hv suhflvdphqwh od hqhuj��d pdjq�hwlfd1 Dv��/ fdgd

hvwdgr qhxurqdo wlhqh dvrfldgr xq ydoru gh hqhuj��d/ gh pdqhud txh od hyroxfl�rq gho vlvwhpd hq ho

wlhpsr hv wdo txh ho plvpr vlhpsuh glvplqx|h vx hqhuj��d1 Hvwd hyroxfl�rq sxhgh ylvxdol}duvh d wudyhv

gho vljxlhqwh hvtxhpd1

Vxsrqjdprv txh uhsuhvhqwdprv hvtxhp�dwlfdphqwh ho hvsdflr gh hvwdgrv hq xq sodqr/ gh wdo

pdqhud txh fdgd sxqwr gho sodqr uhsuhvhqwd xq hvwdgr frohfwlyr gh od uhg1 Od ixqfl�rq hqhuj��d sxhgh

uhsuhvhqwduvh hqwrqfhv frpr xqd vxshu�flh hq ho hvsdflr wulglphqvlrqdo/ frq ydoohv | prqwd�qdv1 Od

sur|hffl�rq hq ho sodqr krul}rqwdo +slvr, gh xq sxqwr vreuh hvwd vxshu�fh fruuhvsrqgh hqwrqfhv do

hvwdgr gh od uhg/ hq wdqwr txh vx dowxud gd ho ydoru gh od hqhuj��d1 Od glq�dplfd gho vlvwhpd hqwrqfhv

hv dq�dorjd do prylplhqwr gh xqd erolwd txh fdh edmr od dffl�rq gh od judyhgdg sru odv odghudv gh hvwdv

prqwd�qdv/ shur od fxdo srvhh ur}dplhqwr gh pdqhud txh do fdhu slhugh hqhuj��d | do oohjdu do irqgr

gh xq ydooh vh ghwlhqh1 Gh hvwd pdqhud/ orv p��qlprv gh od hqhuj��d r irqgrv gh orv ydoohv frqvwlwx|hq

orv dwudfwruhv gh od glq�dplfd/ | vxv uhvshfwlydv fxhqfdv gh dwudffl�rq hvwdq ghwhuplqdgdv sru odv

odghudv gh odv prqwd�qdv txh urghdq d orv ydoohv/ wdo frpr vh pxhvwud hq od �jxud 451

Krs�hog prvwu�r wdpelhq txh orv p��qlprv pdv surixqgrv +orv fxdohv sxhgh yhuvh txh srvhhq

dghp�dv odv pd|ruhv fxhqfdv gh dwudffl�rq, fruuhvsrqghq mxvwdphqwh d odvphpruldv dopdfhqdgdv

vhjxq od uhjod gh Khee1 Wrgrv orv sdwurqhv fx|d glvwdqfld gh Kdpplqj qr gl�hud ghpdvldgr

gh od phpruld srvhhu�dq xqd hqhuj��d pd|ru | sru or wdqwr vh orfdol}du�dq hq odv odghudv dg|dfhqwhv/

hqfrqwudqgrvh sru or wdqwr hq od fxhqfd gh dwudffl�rq gh od phpruld1

Hq od �jxud 46 vh pxhvwud xq hmhpsor gh uhfxshudfl�rq dvrfldwlyd sdud xqd uhg wlsr Krs�hog

frq sdwurqhv ylvxdohv hq eodqfr | qhjur gh 463� 4;3 sxqwrv/ hq ho fxdo vh kdq dopdfhqdgr ; irwrv

glihuhqwhv1 Od �jxud pxhvwud orv hvwdgrv lqlfldo/ xqr lqwhuphglr | ho �qdo sdud od uhfxshudfl�rq gh

wuhv gh orv sdwurqhv/ hq orv fxdohv vh kd vxplqlvwudgr lqirupdfl�rq eruurvd hq ho sulphur | sdufldo

sdud orv rwurv grv1

Od dqdorj��d frq orv vlvwhpdv pdjq�hwlfrv shuplwl�r dghpdv rewhqhu xqd vhulh gh uhvxowdgrv lpsru0

wdqwhv dfhufd gh glyhuvdv surslhgdghv gh hvwh prghor/ dv�� frpr glyhuvdv jhqhudol}dflrqhv gho plvpr

txh shuplwlhurq hvwxgldu rwurv ihq�rphqrv uhodflrqdgrv1 Flwhprv d w��wxor gh hmhpsor ho f�dofxor gh

od fdsdflgdg p�d{lpd gh dopdfhqdplhqwr gh xqd uhg frq Q qhxurqdv1 Wdo frpr hv gh hvshudu qr
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Iljxud 45= Uhsuhvhqwdfl�rq hvtxhp�dwlfd gh od vxshu�flh hqhuj��d dvrfldgd do dopdfhqdplhqwr gh grv

phpruldv/ hq hvwh fdvr/ orv fdudfwhuhv urpdqrv D | E1
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Iljxud 46= Uhfxshudfl�rq gh phpruld dvrfldwlyd hq xqd uhg wlsr Krs�hog frq rfkr irwrv dopdfhqdgdv

^4`1 Odv froxpqdv uhsuhvhqwdq +gh l}txlhugd d ghuhfkd, orv hvwdgrv lqlfldo/ xqr lqwhuphglr | ho �qdo

+dwudfwru0phpruld,1 Odv hqwudgdv fruuhvsrqghq d xqd lp�djhq eruurvd +dud�qd,/ xqd fruwdgd sru od

plwdg +erwhoodv, | xqd hq od fxdo vh suhvhqwd xq fxduwr gh od irwr ruljlqdo +shuur,1

srghprv dopdfhqdu phpruldv lqgh�qlgdphqwh vlq txh vh dowhuh od fdsdflgdg gh uhfxshudu dgh0

fxdgdphqwh od lqirupdfl�rq1 Sdud ho prghor gh Krs�hog ho q�xphur p�d{lpr gh phpruldv hv gh xq

47( gho wrwdo gh qhxurqdv1 Sdud rwurv prghorv srvwhulruhv hvwh srufhqwdmh phmrud vxevwdqfldophqwh1

Dv��/ vl whqhprv xqd uhg gh 433 qhxurqdv srguhprv dopdfhqdu kdvwd 47 phpruldv vlq sureohpdv1

Txh rfxuuh vl dopdfhqdprv 48B Hq ho fdvr gho prghor gh Krs�hog vh ghprvwu�r txh rfxuuh xqd

fdw�dvwurih/ |d txh od fdsdflgdg gh uhfxshudfl�rq ghvdsduhfh frpsohwdphqwh do vxshudu od fdsdflgdg

p�d{lpd1 Hvwd idohqfld hv ghelgd reyldphqwh d od h{wuhpd vlpsolflgdg gho prghor1 Srvwhulruhv

vr�vwlfdflrqhv gho prghor shuplwlhurq vxshudu hvwd idohqfld1 H{lvwh/ sru hmhpsor/ xq prghor hq

ho fxdo odv phpruldv hq oxjdu gh dopdfhqduvh wrgdv vlpxow�dqhdphqwh phgldqwh od uhjod gh Khee/

vh dopdfhqdq hq rughq furqro�rjlfr phgldqwh rwud uhjod gh f�dofxor gh odv lqwhqvlgdghv vlq�dswlfdv

^4<`1 Hq hvwh fdvr/ odv phpruldv pdv dqwljxdv ydq shuglhqgr vx fdsdflgdg gh uhfxshudfl�rq/ |d

txh vxv fxhqfdv gh dwudffl�rq vh ydq kdflhqgr fdgd yh} pdv shtxh�qdv1 D vx yh}/ od fdolgdg gh od

uhfxshudfl�rq vh ghwhulrud/ |d txh ho dwudfwru fruuhvsrqglhqwh qr vh hqfxhqwud |d h{dfwdphqwh hq

od phpruld/ vlqr hq odv fhufdq��dv gh od plvpd1 Sru rwud sduwh/ odv qxhydv phpruldv srvhhq odv

pd|ruhv fxhqfdv gh dwudffl�rq | vx fdolgdg gh uhfxshudfl�rq hv od phmru1 Gh hvwd pdqhud/ od uhg

qxqfd slhugh vx fdsdflgdg gh phprul}du qxhydv lqirupdflrqhv/ vlqr txh _orv ylhmrv uhfxhugrv ydq

gdqgr oxjdu judgxdophqwh d orv qxhyrv%1

Vl elhq od lqirupdfl�rq hq ho prghor gh Krs�hog qr ixh rewhqlgd d wudyhv gh xq surfhvr gh dsuhq0

gl}dmh frpr hq ho fdvr gh orv shufhswurqhv/ hv srvleoh frpelqdu dperv surfhglplhqwrv | fdofxodu

odv lqwhqvlgdghv vlq�dswlfdv hq orv prghorv wlsr Krs�hog phgldqwh dojrulwprv gh dsuhqgl}dmh vxshu0

ylvdgr dq�dorjrv d orv dqwhulruhv1 Hq hvwh fdvr or txh vh dsuhqgh qr hv xq frqmxqwr gh dvrfldflrqhv

r sduhv gh suhjxqwdv0uhvsxhvwdv/ vlqr gluhfwdphqwh ho sdwu�rq d phprul}du/ gh wdo pdqhud txh odv

fxhqfdv gh dwudffl�rq txh surgxfhq odv dvrfldflrqhv vh irupdq dxwrp�dwlfdphqwh ^53/ 54`1
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Xq dvshfwr lpsruwdqwh d uhvdowdu hv txh hq wrgrv orv prghorv suhvhqwdgrv ho pdqhmr gh od lqiru0

pdfl�rq vh oohyd d fder d wudyhv gh hvwdgrv frohfwlyrv gh od uhg +dwudfwruhv hq ho fdvr gh odv DQQ

| dvrfldflrqhv hqwudgd0vdolgd hq ho fdvr gh orv shufhswurqhv,1 Hvwr hv/ od lqirupdfl�rq qr vh hq0

fxhqwud dopdfhqdgd gh pdqhud ghwdoodgd | sduwlflrqdgd hq fdgd qhxurqd +hv ghflu/ fdgd qhxurqd

qr dopdfhqd xq elw gh lqirupdfl�rq, vlqr txh fdgd frqfhswr +phpruld x dvrfldfl�rq, vh hqfxhqwud

dopdfhqdgd vlpxowdqhdphqwh hq ho frqmxqwr frpsohwr gh odv lqwhqvlgdghv vlq�dswlfdv/ dfwxdqgr odv

qhxurqdv sxudphqwh frpr surfhvdgruhv gh glfkd lqirupdfl�rq1 Hvwh pdqhmr gh od lqirupdfl�rq vh

frqrfh frpr phpruld glvwulexlgd | ixh xqd gh orv pd|ruhv dsruwhv frqfhswxdohv gh od whru��d gh odv

uhghv qhxurqdohv d od qhxur�vlrorj��d/ |d txh shuplwl�r rulhqwdu orv hvwxglrv vreuh phpruld hq xqd

qxhyd gluhffl�rq1

Ho khfkr gh txh od lqirupdfl�rq vh hqfxhqwuh dopdfhqdgd hq irupd glvwulexlgd wlhqh dojxqdv frq0

vhfxhqfldv vxpdphqwh lpsruwdqwhv1 Sru xq odgr/ ho dopdfhqdplhqwr gh phpruld +| vx frqvljxlhqwh

uhfxshudfl�rq, uhvxowd _urexvwr% iuhqwh d hyhqwxdohv _gd�qrv i��vlfrv% gho vlvwhpd1 Dv�� sru hmhpsor/ vl

hq ho prghor gh Krs�hog holplqdprv dojxqdv qhxurqdv +r vlqdsvlv, do d}du +qr lpsruwd fxdohv, d

srvwhulrul gh kdehu dopdfhqdgr xq frqmxqwr gh phpruldv/ orv dwudfwruhv uhvxowdq fxdolwdwlydphqwh

lqdowhudgrv1 Hvwr hv/ vrodphqwh vh revhuydu�d xq ohyh ghwhulrur hq od fdolgdg gho sdwu�rq uhfxshudgr

+hq ho fdvr gh xqd lp�djhq vh hvshud txh od uhsurgxffl�rq vhd pdv eruurvd, shur ho plvpr frqwlqxdu�d

vlhqgr fodudphqwh lghqwl�fdeoh/ hq wdqwr ho gd�qr qr vhd pdvlyr1

Sru rwud sduwh/ xqd hvwuxfwxud gh phpruld glvwulexlgd uhvxowd frqvlvwhqwh frq od yhorflgdg gh

surfhvdplhqwr gh lqirupdfl�rq revhuydgd hq orv vlvwhpdv qhxuro�rjlfrv/ |d txh lqyroxfud xq surfh0

vdplhqwrpdvlydphqwh sdudohor gh od plvpd1 Hvwr hv/ juxsrv gh qhxurqdv surfhvdq vlpxowdqhdphqwh

xq hvw��pxor/ gh wdo pdqhud txh od hplvl�rq gh xqd uhvsxhvwd +r ho duuler d xq dwudfwru, lqyroxfudq

xq lqwhuydor gh wlhpsr shtxh�qr1 Hvwr shuplwh hqwhqghu od hqruph h�flhqfld gh orv vlvwhpdv qhx0

uro�rjlfrv hq ixqflrqhv wdohv frpr od uhfxshudfl�rq dvrfldwlyd gh xqd phpruld/ hq frpsdudfl�rq frq

xqd frpsxwdgrud gljlwdo edvdgd hq ho surfhvdplhqwr vhfxhqfldo gh xq frqmxqwr gh lqvwuxfflrqhv/ |d

txh odv qhxurqdv vrq glvsrvlwlyrv e�dvlfdphqwh ohqwrv= od yhorflgdg fdudfwhu��vwlfd gh surfhvdplhqwr

gh xqd qhxurqd hv dsur{lpdgdphqwh xqdv 4331333 yhfhv phqru txh od gh xqd phpruld UDP gh

xqd frpsxwdgrud shuvrqdo fruulhqwh gh odv dfwxdohv1

Wrgrv orv prghorv suhvhqwdgrv dtxl sxhghq vhu +| gh khfkr or kdq vlgr hq judq phglgd kdvwd

ho suhvhqwh, shuihfflrqdgrv gh glyhuvdv pdqhudv d �q gh/ |d vhd rewhqhu xq pdqhmr pdv h�flhqwh

gh od lqirupdfl�rq +ho fxdo hv ho lqwhu�hv sulqflsdo hq ho �duhd gh od lqirup�dwlfd, r elhq phgldqwh od

lqfrusrudfl�rq gh lqjuhglhqwhv txh shuplwdq dxphqwdu vx vhphmdq}d frq orv vlvwhpdv elro�rjlfrv1 Ho

sulqflsdo phulwr gh hvwrv prghorv lqlfldohv frqvlvwl�r hq txh/ gdgd vx vlpsolflgdg/ hvwrv shuplwlhurq

od frpsuhqvlrq gh flhuwrv dvshfwrv hvhqfldohv gh phfdqlvprv idfwleohv txh h{solfdq frpsruwdplhqwrv

frjqlwlyrv e�dvlfrv1

Sdud �qdol}du/ xq frphqwdulr vreuh od fxhvwl�rq phwrgro�rjlfd doxglgd hq ho sulqflslr gho duw��fxor/

od fxdo sxhgh uhvxpluvh hq ho vljxlhqwh dirulvpr= vl h{lvwh xq sureohpd frpsolfdgr txh xqr qr hv

fdsd} gh uhvroyhu/ frq vhjxulgdg h{lvwh dojxq sureohpd uhodflrqdgr pxfkr pdv vlpsoh txh xqr

qr frpsuhqgh1 Dv��/ ho prghor gh Krs�hog qrv shuplwl�r hqwhqghu orv phfdqlvprv gh od phpruld

dvrfldwlyd hq edvh d orv frqfhswrv gh dwudfwru h lqirupdfl�rq glvwulexlgd/ gh od plvpd pdqhud txh ho

prghor gh Lvlqj shuplwl�r hqwhqghu ho ihuurpdjqhwlvpr hq ho pdufr frqfhswxdo gh od xqlyhuvdolgdg1

Hv hvwd od frqwulexfl�rq txh/ ghvgh xq sxqwr gh ylvwd phwrgro�rjlfr/ sxgr kdfhuvh ghvgh od i��vlfd

hvwdg��vwlfd gh orv vlvwhpdv frpsohmrv1 Frphq}dprv frq ho hvwxglr gh vlvwhpdv pxfkr pdv vlpsohv/

dxq d frvwd gh dohmduqrv pxfkr gho sureohpd uhdo/ frq od hvshudq}d gh txh orv frqrflplhqwrv

dgtxlulgrv hq orv sulphurv qrv shuplwdq hq dojxqd hwdsd srvwhulru dofdq}du xqd pd|ru frpsuhqvl�rq

dfhufd gh od irupd hq txh vh ghvduuroodq orv frpsruwdplhqwrv frjqlwlyrv hq orv vlvwhpdv qhxuro�rjlfrv�

1
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D Iudqflvfr +Sdqfkr, Wdpdulw/ frq txlhq hpsuhqglprv mxqwrv +hqwuh wdqwrv rwurv, hvwh fdplqr

idvflqdqwh gh odv qhxurflhqfldv | d txlhq hvwdv qrwdv wdqwr ghehq gh krudv gh glvfxvl�rq1 D Sh0

gur Sxu| sru od fu��wlfd phw�rglfd +h lpsodfdeoh, do pdqxvfulwr ruljlqdo | sru ho dsr|r orj��vwlfr

hq od frpsdjlqdfl�rq frpsxwdflrqdo gho plvpr1 D Pduldqr Frjqljql/ fx|dv djxgdv suhjxqwdv |

fx|d qrwdeoh fxulrvlgdg hq lqxphudeohv fkduodv qrfwxuqdv frqwulex|hurq/ qr vror d prwlydu/ frpr

ixqgdphqwdophqwh d gholqhdu ho suhvhqwh duw��fxor1

(������	
��

^4` Qhxudo Qhwzrunv= Dq Lqwurgxfwlrq/ E1 Pxoohu dqg M1 Uhlqkdugw +Vsulqjhu Yhuodj/ 4<<4,1

^5` Lqwurgxfwlrq wr wkh Wkhru| ri Qhxudo Frpsxwdwlrq/ M1 Khuw}/ D1 Nurjk dqg U1 J1 Sdophu

+Dgglvrq0Zhvoh| Sxe1 Fr1/ 4<<4,1

^6` Vwdwlvwlfdo Phfkdqlfv 5qg1 Hg1/ N1 Kxdqj +M1 Zloh| ) Vrqv/ 4<;:,1

^7` Hvvhqwldov ri Qhxudo Vflhqfh dqg Ehkdylru/ H1 U1 Ndqgho/ M1 K1 Vfkzduw} dqg W1 P1 Mhvvho Hgv1

+Dssohwrq ) Odqjh/ Vwdpirug/ 4<<8,1

^8` D orjlfdo fdofxoxv ri wkh lghdv lppdqhqw lq qhuyrxv dfwlylw| Z1 V1 PfFxoorfk dqg Z1 Slwwv/

Exoo1 Pdwk1 Elrsk|v1 8/ 448 +4<76,1

^9` Froohfwlyh surfhvvlqj dqg qhxudo vwdwhv/ M1 M1 Krs�hog/ Prgholqj dqg Dqdo|vlv lq Elrphglflqh/

ss169< +Zruog Flhqwl�f Sxeolvklqj Fr1/ 4<;7,1

^:` Sulqflsohv ri Qhxurg|qdplfv +Vsduwdq/ Qhz \run/ 4<95,1

^;` Shufhswurqv= Dq lqwurgxfwlrq wr frpsxwdwlrqdo jhrphwu|/ P1 Plqvn| dqg V1 Sdshuw +PLW

Suhvv/ Fdpeulgjh 5qg Hg1 4<;;,1

^<` Dulwkphwlf Shufhswurqv/ V1 D1 Fdqqdv/ Qhxudo Frpsxwdwlrq :/ 4:6 +4<<8,1

^43` Sdudooho glvwulexwhg Surfhvvlqj Yro14/ G1 H1 Uxphokduw dqg M1 O1 PfFohoodqg +PLW Suhvv/

Fdpeulgjh/ 4<;;,1

^44` Vroylqj dulwkphwlf sureohpv xvlqj ihhg0iruzdug qhxudo qhwzrunv/ O1 Iudqfr dqg V1 D1 Fdqqdv/

Qhxurfrpsxwlqj 4;/ 94 +4<<;,1

^45` Wkh Rujdql}dwlrq ri Ehkdylru= D Qhxursk|vlrorjlfdo Wkhru|/ G1 R1 Khee +Zloh|/ Qhz \run/

4<7<,1

^46` Qhxudo Qhwzrunv/ d Frpsuhkhqvlyh Irxqgdwlrq/ V1 Kd|nlq +Pdfploodq Froohjh Sxeolvklqj

Frpsdq|/ 4<<7,1

^47` Suhglfwlyh Prgxodu Qhxudo Qhwzrunv= Dssolfdwlrqv wr Wlph Vhulhv/ Y1 Shwulglv dqg D1 Nhkdjldv

+Noxzhu Dfdghplf Sxeolvkhuv/ 4<<;,1

^48` Prgholqj Eudlq Ixqfwlrq= Wkh zruog ri dwwudfwru qhxudo qhwzrunv/ G1 M1 Dplw +Fdpeulgjh

Xqlyhuvlw| Suhvv/ 4<;<,1

^49` H�hfwv ri uhiudfwru| shulrgv lq wkh g|qdplfv ri d gloxwhg qhxudo qhwzrun/ I1 D1 Wdpdulw/ G1 D1

Vwdulror/ V1 D1 Fdqqdv dqg S Vhuud/ Sk|vlfdo Uhylhz H 86/ 8479 +4<<9,1

^4:` Qhxudo qhwzrunv dqg sk|vlfdo v|vwhpv zlwk hphujhqw froohfwlyh frpsxwdwlrqdo delolwlhv/ Surf1

Qdwo1 Dfdg1 Vfl1 XVD :</ 5887 +4<;5,1

4<



^4;` Dqdo|wlf vwxg| ri wkh phpru| fdsdflw| ri d qhxudo qhwzrun/ Z1 D1 Olwwoh dqg J1 O1 Vkdz/
Pdwk1 Elrvfl1 6</ 5;4 +4<:;,1

^4<` Edvlqv ri dwwudfwlrq ri qhxudo qhwzrunv prghov/ M1 G1 Nhhohu/ lq Qhxudo Qhwzrunv iru Frpsxwlqj

ss1 58</ Dphulfdq Lqvw1 ri Sk|vlfv Frqi1 Surf1 Yro1 484 +4<;:,1 M1 V1 Ghqnhu Hg1

^53` Ohduqlqj ri fruuhodwhg sdwwhuqv lq vslq0jodvv qhwzrunv e| orfdo ohduqlqj uxohv/ V1 Glhghulfk dqg
P1 Rsshu/ Sk|v1 Uhy1 Ohww1 8;/ <7< +4<;:,1

^54` Wkh vsdfh ri lqwhudfwlrqv lq qhxudo qhwzrunv prghov/ H1 Jdugqhu/ M1 Sk|v1 D 54 58: +4<;;,1

^55` Elrorj| dqg Frpsxwdwlrq= D sk|vlflvw*v fkrlfh/ K1 Jxwiuhxqg dqg J1 Wrxorxvh/ Dgydqfhg
Vhulhv lq Qhxurvflhqfh Yro1 6 +Zruog Vflhqwl�f/ 4<<7,1
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