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C\b`]ScRbX]\

Ub[n mbiof^ \_ ^ih_ ni cgjlip_ nb_ nl[hmjiln[ncih j_l`ilg[h]_ i` Qionb @[s h_cab\ilbii^m> Qj_]c`c][ffs- cm

nb_ jijof[l mg[ln aliqnb gi^_f i` q[fe[\f_- ^_hm_- nl[hmcn ilc_hn_^ h_cab\ilbii^m [ aii^ gi^_f `il nb_

Qionb @[s> Gm nb_l_ [ mnl[n_as `il \ocfn"ion mo\ol\[h mo\"l_acihm inb_l nb[h gil_ ol\[hct[ncih>

Rb_ l_mofnm [h^ l_]igg_h^[ncihm jl_m_hn_^ ch nbcm l_jiln [hmq_l nbim_ ko_mncihm \[m_^ ih [ `iol"s_[l

l_m_[l]b mno^s- ehiqh [m nb_ Qionb @[s Rl[hmjiln[ncih N_l`ilg[h]_ Qno^s *Q@RNQ+ ]ih^o]n_^ \s nb_ Qionb

@[s Acnc_m Aioh]cf i` Eip_lhg_hnm *Q@AAME z qqq.mionb\[s]cnc_m.ila+.

Rb_ Q@RNQ q[m ^_mcah_^ ni _r[gch_ nb_ nl[hmjiln[ncih j_l`ilg[h]_ i` jbsmc][ffs p[lc_^ [h^ a_ial[jbc][ffs

^cmj_lm_^ Qionb @[s h_cab\ilbii^m. Rb_ mno^s n[la_n_^ gcr_^"om_ h_cab\ilbii^m qcnb l_f[ncp_fs bcab

l_mc^_hnc[f ^_hmcns \_][om_ l_mc^_hnc[f ^_hmcns- _mj_]c[ffs h_[l nl[hmcn ]illc^ilm- cm nb_ f_[^cha ]b[l[]n_lcmnc] i`

mg[ln aliqnb *il cnm `ilg ch nb_ QA?E l_acih- nb_ x2) mnl[n_asy+.

Rb_ l_m_[l]b [hnc]cj[n_^ nb_ h_q jifcnc][f ]ihm_hmom nb[n ^_p_fij_^ [lioh^ nb_ h__^ ni l_^o]_ al__h biom_

a[m *EFE+ _gcmmcihm nb[n [l_ fche_^ ni ]fcg[n_ ]b[ha_. A[fc`ilhc[wm Efi\[f U[lgcha Qifoncihm ?]n i` 2006 *?@

32+ g[h^[n_m l_^o]ncih i` EFE _gcmmcihm a_h_l[n_^ \s [ qc^_ l[ha_ i` miol]_m ch]fo^cha nb_ nl[hmjiln[ncih"

f[h^ om_ chn_l[]ncih.

Q@ 375 g[h^[n_m nb[n f[h^ ^_p_fijg_hn ch _[]b l_acih \_ jf[hh_^ []]il^cha ni mg[ln aliqnb jlch]cjf_m qcnb

nb_ ai[f i` l_^o]cha EFE _gcmmcihm. ? h_q nsj_ i` jf[h- nb_ Qomn[ch[\f_ Aiggohcnc_m Qnl[n_as *QAQ+- qcff \_ [

l_kocl_^ ]igjih_hn ch _[]b l_acihwm P_acih[f Rl[hmjiln[ncih Nf[h *PRN+. Qo\"l_acihm ch nb_ QA?E l_acih b[p_

nb_ ijncih i` ^_p_fijcha nb_cl iqh QAQ.

Rb_ Q@RNQ `ioh^ nb[n mg[ln aliqnb [m ]oll_hnfs jl[]nc]_^ z gcr_^"om_ ]_hn_lm qcnb bcab_l ^_hmcns l_mc^_hnc[f

[^d[]_hn ni nl[hmcn ]illc^ilm- _mj_]c[ffs l[jc^ nl[hmcn "" cm hin [ aii^ `cn qcnb Qionb @[s ]ih^cncihm. Rb_ `ch^cham

[h^ l_]igg_h^[ncihm ch nbcm Qomn[ch[\f_ Qionb @[s P_jiln- qbcf_ h__^cha p_lc`c][ncih ch jl[]nc]_- jlipc^_ [

jligcmcha mn[ln niq[l^ [ h_q mnl[n_as `il chn_al[ncha f[h^ om_ [h^ nl[hmjiln[ncih.
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=WP`PRbT`XabXRa ]U bWT K]cbW <Pg

Q_p_hn__h dolcm^c]ncihm g[e_ f[h^ om_ ^_]cmcihm ch nb_ Qionb @[s "" 15 ch]iljil[n_^ ]cnc_m jfom j[lnm i` nb_ Acns

i` Jim ?ha_f_m [h^ m_]ncihm i` ohch]iljil[n_^ Jim ?ha_f_m Aiohns. C[]b b[m [ ohcko_ bcmnils- mct_- a_ial[jbs

[h^ jifcnc][f ilc_hn[ncih. Rb_ nin[f mct_ i` nb_ Qionb @[s mo\"l_acih cm 90-002 []l_m il 140.3 mko[l_ gcf_m. Rbcm

cm mfcabnfs f[la_l nb[h Nilnf[h^- Ml_aih. Nijof[ncih ch 2000 q[m domn ip_l 1 gcffcih *1-031-600+- fcpcha ch [\ion

372-000 biomcha ohcnm- [h^ ^lcpcha [\ion 550-000 ][lm. ?fgimn b[f` [ gcffcih j_lmihm qile_^ ch nb_ Qionb @[s

ch 2000 *498-500+. Elimm l_mc^_hnc[f ^_hmcns cm [jjlircg[n_fs 4.1 BS/[]l_- [\ion 1.5 ncg_m nb_ ^_hmcns i`

Nilnf[h^.

K]cbW <Pgia >TdTZ]^[T\b BXab]`g

Kimn ]cnc_m ch nb_ Qionb @[s q_l_ mn[ln_^ [\ion 100

s_[lm [ai ih [alc]ofnol[f al___h`c_f^m. @s 1920 nb_

N[]c`c] Cf_]nlc] P[cfq[s b[^ ij_h_^ nb_ Qionb @[s ni

fcgcn_^ ]igg_l]c[f [h^ mo\ol\[h l_mc^_hnc[f

^_p_fijg_hn [m mnl__n ][l h_nqilem mjl_[^ ch

`cha_lm nblioabion Jim ?ha_f_m Aiohns qbcf_

jlipc^cha []]_mm ni nb_ ^igch[hn ]_hnl[f \omch_mm

^cmnlc]n ch ^iqhniqh Jim ?ha_f_m. Gh `[]n- nb_ _[lfs

^_p_fijg_hn i` 3 i` nb_ 8 h_cab\ilbii^m mno^c_^ ch

nbcm jlid_]n q[m [``_]n_^ \s nb_ N[]c`c] Cf_]nlc]

h_nqile z Pcpc_l[ Tcff[a_- Mf^ Rill[h]_ [h^

^iqhniqh Ghaf_qii^.

Rb_ [onigi\cf_ [a_ f_^ ni ^_p_fijg_hn i` [l_[m

\_nq__h nb_ hi^_m m_lp_^ \s nb_ mnl__n][lm.

?onigi\cf_ om_ ch]l_[m_^- _h]iol[acha gil_ `[lg

f[h^ ^_p_fijg_hn ch [ m_f`"l_ch`il]cha ]s]f_. N[]c`c]

Cf_]nlc] lc^_lmbcj ^_]fch_^ qcnb l_acih[f m_lpc]_

_h^cha ch 1961 [h^ _p_h _[lfc_l ch nb_ Qionb @[s.

*m__ Qs ?^f_l. xRb_ Rl[hm`ilg[ncih i` nb_ N[]c`c]

Cf_]nlc] P[cfq[s; @l[^`il^ Qh_ff- Pia_l P[\\cn- [h^

nb_ Nifcnc]m i` Rl[hmjiln[ncih-y ch Sl\[h ?``[clm

Oo[ln_lfs- jj 51"86+
Qiol]_; Q@AAME.

@XVc`T -

K]cbW <Pg FP^
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Rb_ jimn"q[l biomcha \iig [h^ []]igj[hscha ]igg_l]c[f ^_p_fijg_hn [\mil\_^ pclno[ffs [ff i` nb_

l_g[chcha al__h `c_f^m [h^ ^cmjf[]_^ nb_ l_g[chcha `[lg f[h^. B[clc_m q_l_ ionf[q_^ \s gohc]cj[f il^ch[h]_m

ch nb_ gc^"mcrnc_m. ?alc]ofnol_ q[m _mm_hnc[ffs aih_ \s 1984.

Rbcm `[gcfc[l ^_p_fijg_hn jli]_mm i` [alc]ofnol[f al__h`c_f^ ni h_q mo\ol\ ni g[nol_ mo\ol\ ]ihncho_m ni^[s

qcnb [onigi\cf_ ilc_hn_^ mjl[qf [n nb_ ion_l _^a_m i` nb_ Jim ?ha_f_m g_nlijifcn[h l_acih. F[fncha nbcm

jli]_mm i` mj[nc[f _rj[hmcih cm j[ln i` qb[n Q@ 375 cm nlscha ni []]igjfcmb.

>TdTZ]^[T\b IPbbT`\ ]U K^`PeZX\V) ;cb]"H`XT\bTS KcQc`Qa

Rb_ ]b[l[]n_lcmnc]m i` nb_ ^_p_fijg_hn j[nn_lh nb[n g[e_m mo\ol\m [oni"ilc_hn_^ [l_;

" Jiq ^_hmcns f[h^ om_ qbc]b ]l_[n_m ^cmn[h]_m i` gil_ nb[h ih_ b[f` gcf_ \_nq__h ilcachm [h^

^_mnch[ncihm.

" Fiomcha mni]e qbc]b cm ^igch[n_^ \s mchaf_ `[gcfs nl[]nm. Rbim_ nl[]nm [l_ nb_ jlcg[ls miol]_ i` fiq

mo\ol\[h ^_hmcns.

" Qchaf_ `oh]ncih ]_hn_lm qbc]b [l_ pclno[f cmf[h^m mollioh^_^ \s j[lecha ch nb_ `ilg i` f[la_ mol`[]_

finm il mnlo]nol_m. Rb_ l_n[cf mbijjcha g[ff cm [ ]f[mmc] msg\if i` nbcm `ilg i` mo\ol\[h mjl[qf.

" Aigg_l]c[f mnlcjm qbc]b loh [fiha nb_ _^a_m i` nb_ g[dil [ln_lc[fm. Rb_m_ ]igg_l]c[f mnlcjm ^_j_h^

ih [ bcab pifog_ i` ^lcp_lm j[mmcha \s ih nb_cl q[s _fm_qb_l_. Rb_s nsjc][ffs n[e_ mig_ ncg_ ni

[jj_[l mch]_ ]igg_l]c[f ^_p_fijg_hn f[am \_bch^ l_mc^_hnc[f.

K]cbW <Pgia >TdTZ]^[T\b IPbbT`\

Rb_ Qionb @[s cm [oni ^_j_h^_hn- \on qbc]b i` nb_ `iol ]igjih_hnm i` mo\ol\[h mjl[qf ]l_[n_m nb_ \caa_mn

jli\f_g> Rb_ [hmq_l p[lc_m mch]_ nb_l_ [l_ nbl__ ^cmnch]n ^cmnlc]nm ch nb_ mionb @[s z \_[]b ]cnc_m- chf[h^

]cnc_m- [h^ j_hchmof[ ]cnc_m.

>T\aXbg

Ucnb alimm l_mc^_hnc[f ^_hmcnc_m [\ip_ 6 BS j_l []l_- nbl__ ko[ln_lm i` nb_ ]i[mn[f [h^ chf[h^ ]cnc_m b[p_

[p_l[a_ ^_hmcnc_m f[la_ _hioab ni domnc`s _r]_ff_hn jo\fc] nl[hmcn m_lpc]_. ?m jl_pciomfs g_hncih_^- nb_ Qionb

@[s ip_l[ff b[m 1.5 ncg_m nb_ ^_hmcns i` nb_ Acns i` Nilnf[h^- [ f_[^cha h[ncih[f _r[gjf_ i` nb_ mg[ln aliqnb

mnl[n_as. Fiq_p_l- nb_ Qionb @[s f[]em nb_ mchaf_ ^igch[hn _]ihigc] ]_hn_l [h^ b[m hih_ i` nb_ l[cf nl[hmcn

nb[n ]b[l[]n_lct_m nb_ f[h^ om_ [h^ nl[hmjiln[ncih j[nn_lh i` Nilnf[h^.

C]ihigc] P_m_[l]b ?mmi]c[n_m *CP? z ih_ i` nb_ ]ihmofn[hnm ]ihnlc\oncha ni nb_ Q@RNQ+ ]ih]fo^_^ nb[n nb_

^_hm_mn Qionb @[s mno^s [l_[m *Pcpc_l[ Tcff[a_ [h^ Mf^ Rill[h]_ \inb [n [lioh^ 20 BS j_l h_n []l_+ q_l_

]igj[l[\f_- [fnbioab [n [ go]b mg[ff_l m][f_- ni mig_ i` nb_ gimn ^_hm_ ^cmnlc]nm ch Jim ?ha_f_m Aiohns.

U_mnqii^ cm [\ion 24 BS j_l []l_ [h^ U_mn Fiffsqii^ cm [\ion 25 BS j_l []l_.
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LPQZT -* I]^cZPbX]\ P\S ?[^Z]gTT A`]aa >T\aXbg

Dc`XaSXRbX]\ IT]^ZT ^T` ;R`T ?[^Z]gTTa ^T` ;R`T =][QX\TS

J[qh^[f_ 25.1 5.8, 30.9

Shch]iljil[n_^ Aiohns 23.3 4.7 28.0

F[qnbilh_ 22.1 8.7 30.8

F_lgim[ @_[]b 20.3 9.5 29.8

Ghaf_qii^ 19.3 8.5 27.8

E[l^_h[ 17.1 10.0 27.1

Jigcn[ 16.5 6.5 23.0

P_^ih^i @_[]b 15.4 5.9 21.3

K[hb[nn[h @_[]b 13.4, 5.4 18.9

Rill[h]_ 11.2 8.9 20.1

Acns i` J? 10.9 3.6 14.5

A[lmih 7.3 4.7 12.0

P[h]bi N[fim T_l^_m 4.7 0.5 5.2

Cf Q_aoh^i 4.5 16.2 20.7,

N[fim T_l^_m Cmn[n_m 4.3 0.4 4.7

Piffcha Fcffm 3.8 0.1 3.9

Piffcha Fcffm Cmn[n_m 2.9 2.0 4.9

Qiol]_m; GAD Aihmofncha [h^ Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

,K_^c[h

Gn cm n_gjncha ni nbche nb[n ]cnc_m qcnb fiq jijof[ncih ^_hmcns qcff b[p_ bcab _gjfisg_hn ^_hmcns- [h^ pc]_

p_lm[. @on nb[n l_f[ncihmbcj bif^m ihfs ch Cf Q_aoh^i [h^ Rill[h]_ z \inb mcahc`c][hn Qionb @[s _gjfisg_hn

]_hn_lm. E_h_l[ffs- ]cnc_m nb[n b[p_ l_f[ncp_fs bcab jijof[ncih ^_hmcns [fmi b[p_ l_f[ncp_fs bcab _gjfisg_hn

^_hmcns- [h^ pc]_ p_lm[. M` ]iolm_- gimn i` nb_ p_ls fiq jijof[ncih ^_hmcnc_m [l_ `ioh^ [giha nb_ ]cnc_m ih

nb_ N[fim T_l^_m N_hchmof[. Rbim_ ]cnc_m jlc^_ nb_gm_fp_m ih nb_cl m_gc"lol[f [ngimjb_l_ [h^ [ff ][n_l ch

mig_ ^_al__ ni bilm_ iqh_lmbcj.

Rbcm jb_hig_hih ][h \_ m__h ch biomcha ^_hmcns l[hecham. Cf Q_aoh^i [h^ Rill[h]_ b[p_ l_f[ncp_fs fiq

[p_l[a_ biomcha ^_hmcnc_m \_][om_ mi go]b i` nb_cl f[h^ cm om_^ `il ch^omnlc[f [h^ ]igg_l]c[f []ncpcnc_m. M`

]iolm_- nb_ N_hchmof[ ]cnc_m b[p_ p_ls fiq biomcha ^_hmcnc_m.
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LPQZT .* A`]aa B]caX\V >T\aXbg6 >M+;R`T

F_lgim[ @_[]b 10.8

J[qh^[f_ 7.8

F[qnbilh_ 7.8

P_^ih^i @_[]b 7.2

Jigcn[ 6.8

Ghaf_qii^ 6.6

Shch]iljil[n_^ Aiohns 6.4,,

E[l^_h[ 6.2

K[hb[nn[h @_[]b 6.0,

Rill[h]_ 4.5

Acns i` J? 3.7

A[lmih 2.1

Cf Q_aoh^i 2.0

P[h]bi N[fim T_l^_m 1.8

N[fim T_l^_m Cmn[n_m 1.7

Piffcha Fcffm Cmn[n_m 1.1

Piffcha Fcffm 0.3
Qiol]_m; GAD Aihmofncha [h^ Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

,K_^c[h

,,Cmncg[n_

KX\VZT @P[XZg B]caX\V

Rb_ Qionb @[s cn cm [ g[nol_ mo\"l_acih nb[n b[m oh^_laih_ mo\mn[hnc[f ch`cff ^_p_fijg_hn ip_l nb_ s_[lm.

Ri^[s- nb_ j_l]_hn i` mchaf_ `[gcfs biomcha ch nb_ Qionb @[s cm [jjlircg[n_fs nb_ m[g_ [m nb_ Aiohns [m [

qbif_- [\ion 49) `il nb_ Qionb @[s ]igj[l_^ ni 50) `il nb_ Aiohns. Fiq_p_l- mchaf_ `[gcfs ^_n[]b_^

mnlo]nol_m g[e_ oj f_mm nb[h 40) i` nb_ biomcha mni]e ch [fgimn b[f` nb_ Qionb @[s ]cnc_m "" E[l^_h[-

F[qnbilh_- Ghaf_qii^- J[qh^[f_- Jigcn[- F_lgim[ @_[]b- [h^ P_^ih^i @_[]b.

J[la_ \ocf^cham- nbim_ qcnb 20 il gil_ ohcnm- g[e_ oj ip_l 10) i` nb_ biomcha mni]e ch hch_ ]cnc_m z Cf

Q_aoh^i- E[l^_h[- F_lgim[ @_[]b- Ghaf_qii^- Jigcn[- P_^ih^i @_[]b [h^ nb_ Q[h N_^li [l_[ i` J? Acns. Dil

Rill[h]_ nb[n `caol_ cm 22.5 ) [h^ `il F[qnbilh_ [fgimn 29). Rb_ Aiohns [p_l[a_ `il \ocf^cham qcnb gil_

nb[h 20 ohcnm cm 17.2). Rb_ Qionb @[s cm mcgjfs hin ^igch[n_^ \s mjl[qfcha fiq ^_hmcns biomcha nl[]nm.

Afim_l ni nb_ l_acih[f j_lcjb_ls i` nb_ Jim ?ha_f_m g_nlijifcn[h [l_[- nb_ biomcha mni]e i` ]cnc_m mo]b [m

Dihn[h[- P[h]bi Ao][giha[- [h^ Ailih[ nsjc][ffs ]ihmcmn i` ip_l 60) mchaf_ `[gcfs [h^ f_mm nb[h 10)
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\ocf^cham qcnb 20 il gil_ ohcnm. Mp_l 80) i` Dihn[h[wm 50-000 ohcnm [l_ mchaf_ `[gcfs ^_n[]b_^ qcnb ihfs 6.2)

ch nb_ f[la_ gofnc"`[gcfs \ocf^cham *2000 A_hmom+.

Gn qiof^ [jj_[l nb[n ]cnc_m ih nb_ l_acih[f j_lcjb_ls [l_ jf[]_m qb_l_ ch`cff ^_p_fijg_hn ip_l ncg_ qcff l_^o]_

nb_ j_l]_hn i` mchaf_ `[gcfs ^q_ffcha ohcnm domn [m cn b[m ch nb_ Qionb @[s. Rb_ Qionb @[s b[m \__h al[^o[ffs

^_hmc`scha mch]_ cnm ^[sm [m nb_ [alc]ofnol[f al__h`c_f^ ih nb_ ol\[h j_lcjb_ls.

KX\VZT @c\RbX]\ =T\bT`a

Qchaf_ `oh]ncih ]_hn_lm [l_ ih_ i` nb_ gimn jligch_hn ]b[l[]n_lcmnc]m i` nb_ mj[nc[f ila[hct[ncih i` nb_ Qionb

@[s [h^ i` mo\ol\m ch a_h_l[f. Rb_s [l_ mcahc`c][hn `lig [ nl[hmjiln[ncih mn[h^jichn \_][om_ nb_l_ [l_ m_f^ig

[hs biom_m qcnbch | gcf_ q[fecha ^cmn[h]_ i` nb_ `[]cfcnc_m- nb_s i`n_h [l_ mollioh^_^ \s mol`[]_ j[lecha finm

[h^/il f[la_ j[lecha mnlo]nol_m- nb_s b[p_ g[le_n [l_[m oj ni 20 gcf_m- [h^ [ p_ls bcab j_l]_hn[a_ i` \inb

_gjfis__m [h^ pcmcnilm ^lcp_ [onigi\cf_m ni a_n nb_l_. Qchaf_ `oh]ncih ]_hn_lm [lao[\fs a_h_l[n_ [ al_[n ^_[f

i` p_bc]f_ gcf_m nl[p_f_^ *TKR+.

Rb_ mchaf_ `oh]ncih ]_hn_lm ch]fo^_ gimn hin[\fs nb_ f[la_- omo[ffs _h]fim_^ l_n[cf g[ffm nb[n q_l_ jijof[l

`lig nb_ 1950m [n f_[mn nblioab nb_ 1980m. ?]]il^cha ni CP?- nb_ Qionb @[s g[ffm b[p_ nb_ f[la_mn `fiil jf[n_m

ch Jim ?ha_f_m Aiohns.

Mnb_l mchaf_ `oh]ncih ]_hn_lm ch nb_ Qionb @[s ch]fo^_ m_]ih^[ls [h^ jimn"m_]ih^[ls m]biif ][gjom_m- i``c]_

j[lem- gohc]cj[f [cljilnm- ]cpc] ]_hn_lm- icf l_`ch_lc_m [h^ g_^c][f ]_hn_lm. ?h^- i` ]iolm_- nqi mchaf_ `oh]ncih

]_hn_lm i` chn_lh[ncih[f mcahc`c][h]_ jlipc^_ \iie_h^m ni nb_ Qionb @[s; Jim ?ha_f_m Ghn_lh[ncih[f ?cljiln

*J?V+ ih nb_ hilnb [h^ Niln i` Jim ?ha_f_m *NMJ?+ ih nb_ mionb. R[\f_ 3 \_fiq fcmnm nb_ mchaf_ `oh]ncih

]_hn_lm ch ]cnc_m ila[hct_^ \s nb_cl mct_ ch []l_m. J[la_ ]cnc_m- i` ]iolm_- n_h^ ni b[p_ gil_ mchaf_ `oh]ncih

]_hn_lm.
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LPQZT /* KX\VZT @c\RbX]\ =T\bT`a Qg =Xbg KXhT

Dc`XaSXRbX]\ ;R`Ta FPZZa

I]ab

KTR]\SP`g

?S*

KbPSXP FTSXRPZ
=XdXR

=T\bT`
;X`^]`b

HXZ

JTUX\T`g

HbWT`

?[^*

Acns i` J? 17-716 1

Rill[h]_ 12-312 5 1 4 1 1 1 1

A[lmih 12-310 1 1 1 1

P[h]bi N[fim T_l^_m 8-745

Ghaf_qii^ 5-839 2 2 1

Shch]iljil[n_^ Aiohns 4-675 1

P_^ih^i @_[]b 4-111 1 1

F[qnbilh_ 3-801 1 1 1

Cf Q_aoh^i 3-550 1 1

E[l^_h[ 3-381 1 1

N[fim T_l^_m Cmn[n_m 3-075

Piffcha Fcffm Cmn[n_m 2-624 1

K[hb[nn[h @_[]b 2-518 1

Piffcha Fcffm 1-954 1

J[qh^[f_ 1-264

Jigcn[ 1-212

F_lgim[ @_[]b 915

Qiol]_; Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

=][[T`RXPZ Kb`X^a

Qnlcj ]igg_l]c[f ^_p_fijg_hn cm [oni"ilc_hn_^ ch mi `[l [m cn ^_j_h^m ih ^lcp_"\s nl[``c] `il ]omnig_lm. Rb_

Qionb @[s b[m ]igg_l]c[f mnlcjm ch [\oh^[h]_.

Rb_ Qionb @[s cm [jjlircg[n_fs [ l_]n[haf_ qcnb hilnb"mionb [m cnm fiha_mn ^cg_hmcih. ?fnbioab b[l^

^cmnch]ncihm [l_ ^c``c]ofn ni g[e_- q_ _mncg[n_ nb[n nb_l_ [l_ n_h g[dil hilnb"mionb [ln_lc[fm. Rb_ g[dil hilnb"

mionb [ln_lc[fm loh ]iff_]ncp_fs `il [ nin[f i` 110 gcf_m qcnbch nb_ Qionb @[s. Qcgcf[lfs- nb_l_ [l_ 15 g[dil _[mn"

q_mn [ln_lc[fm nb[n loh ]iff_]ncp_fs `il [ nin[f i` 92 gcf_m ch nb_ Qionb @[s.

Rbim_ 202 fch_[l gcf_m i` g[dil [ln_lc[fm ]ihmcmn i` gimnfs ]igg_l]c[f _^a_m *qcnb m_]ncihm ch p[lciom gcr_m

ch]fo^cha l_mc^_hnc[f+. G` nb_m_ _^a_m [p_l[a_ 1/8 gcf_ ^__j- nb_l_ [l_ [jjlircg[n_fs 25 mko[l_ gcf_m i` g[dil
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]illc^il _^a_m *16-000 []l_m+. Gh inb_l qil^m- [\ion 18) i` nb_ f[h^ ch nb_ Qionb @[s lohm [fiha nb_ _^a_m i`

cnm g[dil [ln_lc[fm.

Rb_l_ [l_- ch [^^cncih- hch_ gchil [ln_lc[fm nb[n loh hilnb"mionb `il [ nin[f i` 67 gcf_m qcnbch nb_ Qionb @[s

[h^ _cabn gchil [ln_lc[fm loh _[mn"q_mn `il 37 gcf_m. Aigg_l]c[f []ncpcns cm [fmi fi][n_^ ih mig_ ohehiqh

jilncih i` nbim_ 104 gcf_m.

G` _p_h b[f` i` nb_ 306 fch_[l gcf_m i` g[dil [h^ gchil [ln_lc[fm cm ch ]igg_l]c[f om_m- nb_h nb_ ]igg_l]c[f

_^a_m [l_ \s `[l nb_ ^igch[hn fi][ncih i` l_n[cf- [h^ mol_fs ]ihn[ch [ mcahc`c][hn [giohn i` i``c]_ mj[]_ *[h^

nb_l_`il_- i``c]_ _gjfisg_hn+ [m q_ff.

Mh nb_ ojmc^_- qb_h nb_l_ [l_ l_mc^_hnc[f nl[]nm \_bch^ nb_ [ln_lc[fm [m nb_l_ i`n_h [l_- nb_ jb_hig_hih i`

]igg_l]c[f lohhcha [fiha [ln_lc[f _^a_m ]l_[n_m gcr_^"om_ h_cab\ilbii^m. Dlig [ nl[hmjiln[ncih

j_lmj_]ncp_ nbim_ gcr_^"om_ [l_[m b[p_ [ ^cmnch]nfs [oni"ilc_hn_^ fch_[l `ilg- \on nb_s [l_ hih_ nb_ f_mm

gcr_^"om_ [h^ nb_l_\s mbiln_h mig_ mbijjcha nlcjm [h^ _p_h mig_ nlcjm ni qile.

Rb_ g[dil [h^ gchil [ln_lc[fm [fmi ]l_[n_ [ msmn_g i` chn_lm_]ncihm [n l_aof[l chn_lp[fm. ?oni"ilc_hn_^

\omch_mm_m mo]b [m a[m mn[ncihm [h^ ^lcp_"nblioab `[mn `ii^ `[]cfcnc_m nsjc][ffs fi][n_ [n Ghn_lm_]ncihm \_][om_

i` nb_ bcab pifog_m i` [oni nl[``c]. Gh mo]b jf[]_m- g[hs gil_ j_ijf_ nsjc][ffs ^lcp_"\s nb[h fcp_ h_[l\s. Rb_

jin_hnc[f `il chn_lm_]ncihm ni \_ l_^_p_fij_^ chni h_cab\ilbii^ ]_hn_lm cm ^cm]omm_^ f[n_l.

K]cbW <Pg L`P\a^]`bPbX]\ =WP`PRbT`XabXRa

Rl[hmcn cm nb_ gimn mcahc`c][hn miol]_ i` g_]b[hct_^ gi\cfcns ch nb_ mg[ln aliqnb mnl[n_as. Rbcm gono[ffs

l_ch`il]cha ^sh[gc] \_nq__h ^_hmcns [h^ nl[hmcn q[m mogg[lct_^ \s jf[hh_l Hofc_ A[gjifc ch [ l_]_hn Jch]ifh

J[h^ Ghmncnon_ h_qmf_nn_l- &B_hmcns g[e_m nl[hmcn jimmc\f_- [h^ nl[hmcn g[e_m ^_hmcns fcp[\f_.y @on nb[n

^sh[gc] cm hin jl_m_hn ch nb_ Qionb @[s- ^_mjcn_ l_f[ncp_fs bcab [p_l[a_ ^_hmcnc_m ch nb_ chf[h^ [h^ ]i[mn[f

]cnc_m.

Rl[hmcn m_lpc]_ mo``_lm `lig jiil ]ip_l[a_- fiha b_[^q[sm- [h^ hin _hioab biolm i` m_lpc]_ ch]fo^cha hi

q__e_h^ m_lpc]_ [n [ff ih mig_ lion_m. Rb_ l_mofn cm jiil lc^_lmbcj qbc]b nb_h `[cfm ni domnc`s \_nn_l m_lpc]_.

@[m_^ ih nb_ 2000 A_hmom- q_ ehiq nb[n ihfs 3.6) i` nb_ nlcjm ni qile ch nb_ Qionb @[s q_l_ ih nl[hmcn

]igj[l_^ ni nb_ Aiohns nin[f i` 6.6)< [h^ 76.4) nlcjm ni qile q_l_ ch mchaf_ i]]oj[hn p_bc]f_m ch nb_ Qionb

@[s ]igj[l_^ ni 70.4) ch nb_ Aiohns.

Sh`ilnoh[n_fs nb_l_ cm hi b[h^s nl[hmcn m_lpc]_ ch^_r *RQG+ nb[n qiof^ [ffiq f_p_fm i` nl[hmcn m_lpc]_ ni \_

]igj[l_^ \_nq__h mo\"l_acihm [h^ om_^ ni _mn[\fcmb m_lpc]_ f_p_fm nb[n m[ncm`s ^_hmcns nbl_mbif^m. Fiq_p_l-

_p_h qcnbion [ RQG- cn cm _[ms ni i\m_lp_ nb[n nb_l_ [l_ hi l[cf il \om l[jc^ nl[hmcn m_lpc]_m *@PR+ chni nb_ b_[ln

i` nb_ Qionb @[s.
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?m i` ni^[s- nb_ ihfs l[cf ch`l[mnlo]nol_ cm nb[n jilncih i` nb_ K_nli El__h Jch_ nb[h lohm []limm nb_ hilnb_lh

_^a_ i` nb_ Qionb @[s. Gnm oncfcns ni nb_ Qionb @[s cm fcgcn_^ ch nb[n nb_l_ [l_ ihfs [ `_q mnijm ch Qionb @[s

]cnc_m- [ff inb_l mnijm [l_ ch nb_ ]_hn_l i` [h 8 f[h_ `l__q[s [h^ ^_pic^ i` `oh]ncih[fcns- [h^ cnm _[mn_lh

n_lgchom [n nb_ @fo_ Jch_ ch Lilq[fe cm hin [ g[dil []ncpcns ]_hn_l *]ihh_]ncihm ni ^iqhniqh J? l_kocl_ [

nl[hm`_l [n nb_ @fo_ Jch_+. Rb_ El__h Jch_ ^i_m jlipc^_ []]_mm ni _gjfisg_hn ]_hn_lm ch Cf Q_aoh^i [h^

P_^ih^i @_[]b \on ihfs `lig nb_ _[mn qb_l_[m [ mcahc`c][hn j_l]_hn[a_ i` _gjfis__m ch nbim_ ^cmnlc]nm fcp_ ni

nb_ mionb [h^ q_mn.

Ghf[h^ [h^ ]i[mn[f ]cnc_m b[p_ l_f[ncp_fs bcab [p_l[a_ l_mc^_hnc[f ^_hmcnc_m [m q_ff [m ji]e_nm i` l_f[ncp_fs bcab

^_hmcns biomcha [h^ inb_l [l_[m qcnb bcab ^_hmcns _gjfisg_hn. Gn cm n_gjncha ni nbche nb[n [ l[cf msmn_g

qiof^ \_ ^_p_fij_^ ni ]ihh_]n nb_m_ _rcmncha ^_hm_ ]_hn_lm. @on nb[nwm hin nb_ q[s cn qilem. Kimn h_q

mol`[]_ l[cf msmn_gm `iffiq _rcmncha lcabn i` q[s- omo[ffs ^_p_fij_^ `il hiq"[\[h^ih_^ il gchcg[ffs om_^

`l_cabn fch_m. *Sh^_lalioh^ l[cf qiof^ \_ jlibc\cncp_fs _rj_hmcp_.+

Rb_ F[l\il Qo\^cpcmcih fch_ ]oll_hnfs \_cha mno^c_^ `il j[mm_ha_l om_ \s K_nli cm ih [h _rcmncha `l_cabn lion_

nb[n b[m fcnnf_ l_f[ncihmbcj ni qb_l_ ^_g[h^ cm hiq fi][n_^- nb_ Qionb @[s E[ff_lc[ \_cha [ mcahc`c][hn

_r]_jncih. Rb_ F[l\il Qo\^cpcmcih cm hin _rj_]n_^ ni l_]_cp_ `oh^cha ohncf mig_ncg_ ch nb_ 2030wm [h^- ch [hs

][m_- qiof^ h__^ ni \_ _hb[h]_^ \s [ ^c``_l_hn ^_p_fijg_hn j[nn_lh `lig qb[n _rcmnm [h^ `lig qb[n cm \_cha

jlijim_^ \s nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as. Rbcm [^^m ni me_jnc]cmg [\ion biq l[cf nl[hmcn ]iof^

]ihnlc\on_ ni nb_ nl[hmjiln[ncih j_l`ilg[h]_ i` nb_ Qionb @[s [n f_[mn qcnbch nb_ h_rn 25"30 s_[lm.

Kc[[P`g

Rb_ Qionb @[s b[m bcab_l l_mc^_hnc[f ^_hmcnc_m nb[h nsjc][f mo\ol\[h [l_[m [h^ cm hin ^igch[n_^ \s mchaf_

`[gcfs l_mc^_hnc[f nl[]nm nsjc][f i` mjl[qfcha mo\ol\m Gn ^i_mhwn [jj_[l nb[n fiq l_mc^_hnc[f ^_hmcns cm nb_

jli\f_g.

Rb_ g[ch miol]_m i` [oni ^_j_h^_h]_ `lig nb_ j_lmj_]ncp_ i` nb_ _rcmncha ^_p_fijg_hn j[nn_lh *[^^cncih[f

cmmo_m moaa_mn_^ \s nb_ Q@RNB [l_ ^cm]omm_^ \_fiq+ [jj_[l ni \_ 1+ nl[hmcn m_lpc]_ nb[n b[m hin l_mjih^_^ ni

_rcmncha ^_hmcnc_m- [h^ 2+ nb_ [jjlircg[n_fs 45 mchaf_ `oh]ncih ]_hn_lm- _mj_]c[ffs nb_ _gjfisg_hn ^cmnlc]nm-

l_n[cf g[ffm- [h^ ]iff_a_ [h^ ohcp_lmcns ][gjom_m.

Rb_ jl_p[f_h]_ i` mnlcj ]igg_l]c[f [fiha [ln_lc[fm- qbcf_ []]iggi^[ncha [onigi\cf_ ^lcp_lm nblioab cnm fch_[l

j[nn_lh- [fmi b_fjm ]l_[n_ bilctihn[f gcr_^"om_ h_cab\ilbii^m. Rb_ `ch^cham `lig nb_ Q@RNQ mb_^ fcabn ih

biq nb_s mbiof^ \_ b[h^f_^.

Mjncihm `il l_g_^c[ncha mchaf_ `oh]ncih ]_hn_lm [l_ ^_m]lc\_^ ch nb_ J[h^ Sm_ Tcmcih [h^ [fmi ^cm]omm_^ ch

R_]bhc][f P_jiln 1.
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Rb_ jlimj_]nm `il f[la_ chp_mng_hnm ni cgjlip_ nl[hmcn m_lpc]_- j[lnc]of[lfs `il l[cf il @PR- [l_ kocn_ fiq `il [n

f_[mn nb_ h_rn 20 ni 30 s_[lm. K[nol_- \ocfn"ion mo\ol\[h [l_[m h__^ BMR *^_p_fijg_hn ilc_hn_^ nl[hmcn+

gil_ nb[h h_q ch`l[mnlo]nol_ nb[n ^_g[h^m RMB ni \_ _``_]ncp_.

?h [fn_lh[ncp_ gi\cfcns ]ih]_jn cm h__^_^.
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LWT K]cbW <Pg L`P\a^]`bPbX]\ IT`U]`[P\RT KbcSg 'K<LIK(

Rb_ Qionb @[s Rl[hmjiln[ncih N_l`ilg[h]_ Qno^s q[m ]ih^o]n_^ \_nq__h 2004 [h^ 2008. @_][om_ i` nb_

fcgcn_^ `oh^m [p[cf[\f_ j_l s_[l `lig QA?Ewm Mp_l[ff Uile Nlial[g *MUN+- `iol `oh^cha ]s]f_m q_l_ h__^_^.

Rb_ mno^s g_[mol_^ nb_ nl[hmjiln[ncih j_l`ilg[h]_ i` 8 h_cab\ilbii^m [h^ nlc_^ ni _rjf[ch nb_ ][om_m i`

nb[n j_l`ilg[h]_ ch n_lgm i` _[]b [l_[wm ]b[l[]n_lcmnc]m. Rb_ jlcg[ls ^[n[ miol]_ q[m [ molp_s i` nb_ nl[p_f

\_b[pcil i` l_mc^_hnm. B[n[ ila[hct_^ ni ]ih`ilg ni nb_ \ioh^[lc_m i` _[]b mno^s [l_[ q_l_ ^l[qh `lig nb_

2000 A_hmom- Gh`iSQ?- [h^ nb_ Aiohns ?mm_mmil. CP? ^l_q ih [ hog\_l i` mj_]c[fct_^ ^[n[ miol]_m ni

jli^o]_ cnm [h[fsmcm.

Rbcm l_m_[l]b q[m ]igjf_n_^ ch 2008 *_r]_jn `il [ ]igjih_hn i` _]ihigc] [h[fsmcm ih nqi i` nb_ ]_hn_lm [h^

nqi i` nb_ [ln_lc[fm qbc]b l_g[chm oh`oh^_^ ^o_ ni nb_ momj_hmcih i` nb_ MUN+. Jim ?ha_f_m Aiohns

K_nlijifcn[h Rl[hmjiln[ncih ?onbilcns *K_nli+ jlipc^_^ mojjf_g_hn[f `oh^m \_nq__h 2007 [h^ 2009 ni

^__j_h nb_ [h[fsmcm i` _rcmncha ^[n[ [h^ ni ^_p_fij nbcm mogg[ls l_jiln.
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@XVc`T .

K]cbW <Pg HdT`dXTe FP^ eXbW

&22 *89.; &6/-7

Qiol]_; C]ihigc]m P_m_[l]b ?mmi]c[n_m.
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KbcSg ;`TPa

Rb_ _cabn Qionb @[s mno^s [l_[m _[]b b[^ mig_ gcr i` ]igg_l]c[f [h^ l_mc^_hnc[f- gimnfs ch [ bilctihn[f

]ih`caol[ncih *c._.- l_mc^_hnc[f [^d[]_hn ni ]igg_l]c[f l[nb_l nb[h ip_l ]igg_l]c[f ch [ mchaf_ \ocf^cha+.

Diol mno^s [l_[m q_l_ h_cab\ilbii^m qcnb nl[^cncih[f ]igg_l]c[f x]_hn_lmy qb_l_ nb_ ]igg_l]c[f ^cmnlc]nm

b[^ \l_[^nb [h^ ^_jnb. Rbl__ mno^s [l_[m q_l_ [^d[]_hn ni ih_"gcf_"fiha mo\ol\[h [ln_lc[fm qcnb ]igg_l]c[f

_^a_m [h^ q_l_ l_`_ll_^ ni [m x]illc^ilm.y Rb_ `ch[f mno^s [l_[ q[m [ h_cab\ilbii^ mollioh^cha [ mchaf_

chn_lm_]ncih mcgcf[l ni nbim_ `ioh^ [n nb_ _h^ jichnm i` nb_ nbl__ [ln_lc[fm.

Rb_ ]_hn_lm q_l_ Pcpc_l[ Tcff[a_ ch P_^ih^i @_[]b- Mf^ Rill[h]_- ^iqhniqh Ghaf_qii^- [h^ ^iqhniqh Cf

Q_aoh^i. Rb_ ]illc^ilm q_l_ F[qnbilh_ @fp^ *\_nq__h Cf Q_aoh^i @fp^. [h^ Pim_]l[hm+- ?ln_mc[ @fp^.

*\_nq__h ?pc[ncih [h^ Ghaf_qii^+ [h^ E[l^_h[ @fp^. *\_nq__h U_mn_lh [h^ T_lgihn+. Rb_ chn_lm_]ncih q[m

[n N[]c`c] Ai[mn Fcabq[s [h^ F[qnbilh_ @fp^ ch nb_ Acns i` Rill[h]_.

C[]b mno^s [l_[ q[m [h[fst_^ ch n_lgm i` nqi tih_m " nb_ chh_l ]il_ ]ihmcmn_^ i` [ ]cl]f_ qcnb [ ko[ln_l gcf_

l[^com [lioh^ nb_ a_ial[jbc][f ]_hn_l jichn i` _[]b mno^s [l_[< [h^ nb_ ion_l lcha l[h `lig ko[ln_l gcf_

j_lcg_n_l ni [ ]cl]f_ qcnb [ ih_ b[f` gcf_ l[^com qc^nb [lioh^ nb_ a_ial[jbc][f ]_hn_l jichn. Rb_ chh_l ]il_ cm

[h _[ms q[fecha ^cmn[h]_ [h^ nb_ _^a_ i` nb_ ion_l lcha cm ]ihmc^_l_^ ni \_ nb_ fcgcn i` q[fecha ^cmn[h]_. Rb_

[h[fsmcm ]igj[l_^ ]_hn_lm qcnb ]illc^ilm [m q_ff [m chh_l ]il_m qcnb ion_l lcham. P_al_mmcih [h[fsmcm i` nb_

^[n[ ][h \_ `ioh^ ch R_]bhc][f P_jiln 2- qbcf_ R_]bhc][f P_jiln 3 ]ihn[chm nb_ ][m_ mno^s [h[fsmcm.
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@XVc`T /

JXdXT`P NXZZPVT KbcSg ;`TP

(-3. ,7/ -3. '33/6 -3. )98/6 *89.; &6/-7

Qiol]_m; C]ihigc]m P_m_[l]b ?mmi]c[n_m [h^ Jim ?ha_f_m Aiohns ?mm_mmil.
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@XVc`T 0

>]e\b]e\ L]``P\RT KbcSg ;`TP

(-3. ,7/ -3. '33/6 -3. )98/6 *89.; &6/-7

Qiol]_m; C]ihigc]m P_m_[l]b ?mmi]c[n_m [h^ Jim ?ha_f_m Aiohns ?mm_mmil.

Lin_; Fih^[ jlij_lns hin ch]fo^_^ ch Jim ?ha_f_m Aiohns ?mm_mmil B[n[\[m_.
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L`P\a^]`bPbX]\ IT`U]`[P\RT ]U EP\S MaT

Qn[e_bif^_lm _p[fo[n_ ^_p_fijg_hn jlid_]nm `lig nb_cl iqh j_lmj_]ncp_. Dil _r[gjf_- ^_p_fij_lm [l_ i`

]iolm_ ]ih]_lh_^ [\ion nb_ l_nolh ih chp_mng_hn< fi][f aip_lhg_hnm `i]om ih nb_ ^_g[h^ `il m_lpc]_m [h^

nb_ `cm][f cgj[]n i` nb_ jlid_]n< jlimj_]ncp_ n_h[hnm q[hn bcab p[fo_ fiq ]imn [g_hcnc_m< fi][f [h^ l_acih[f

[a_h]c_m qills [\ion cgj[]nm ih h[nol[f l_miol]_m [h^ b[\cn[n ch]fo^cha nl[``c] a_h_l[ncih< h_cab\ilm q[hn ni

[pic^ ]liq^cha [h^ ]iha_mncih< [h^ _p_lsih_ q[hnm aii^ ^_mcah [h^ [ m_hm_ i` jf[]_.

?m c` nb[n ][f]ofom i` ^_p_fijg_hn cm hin ]igjfc][n_^ _hioab- nb_ ]b[hacha ]ih^cncihm ch nb_ f_acmf[ncp_ [h^

jbsmc][f _hpclihg_hnm [h^ _h_las [h^ p_bc]f_ g[le_nm qcff miih l_kocl_ nb[n ]cns ]ioh]cfm- jf[hhcha

]iggcmmcihm- ^_p_fij_lm- [l]bcn_]nm- h_cab\ilbii^ ila[hct[ncihm [h^ inb_l mn[e_bif^_lm ]ihmc^_l [h

[^^cncih[f jlcilcns "" nl[hmjiln[ncih j_l`ilg[h]_.

Rb_ f[h^ om_ j[nn_lh- \s _mn[\fcmbcha nb_ mj[nc[f ^cmnlc\oncih i` ilcachm [h^ ^_mnch[ncihm- _mm_hnc[ffs ^_n_lgch_m

nl[hmjiln[ncih ^_g[h^. B_g[h^ [h^ mojjfs q_l_ ih]_ q_ff \[f[h]_^ [n [ mg[ff m][f_. Rb_ l_acih[f l[cf

h_nqile i` 1910 Jim ?ha_f_m q[m p_ls _``_]ncp_ \_][om_ cn m_lp_^ ^cmnlc\on_^ ji]e_nm i` [\ion 800-000

l_mc^_hnm ]ihp_lacha ih [ mchaf_ ^igch[hn ]_hnl[f ]cns ^_mnch[ncih qb_l_ g[hs j_ijf_ qile_^ [h^ mbijj_^.

Ri^[swm qc^_fs ^cmj_lm_^ j[nn_lh i` 10 gcffcih l_mc^_hnm nl[p_fcha ni qc^_fs ^cmj_lm_^ ^_mnch[ncihm cm [ go]b

gil_ ^c``c]ofn ]b[ff_ha_.

Rb_ c^_[ i` .33+ 75(264357(7032 4,5-351(2*, _mm_hnc[ffs g_[hm a_nncha [lioh^ qcnbion ^_j_h^cha ih

[onigi\cf_m jiq_l_^ \s nb_ `immcf"`o_f_^ chn_lh[f ]ig\omncih _hach_.

Rb_ nl[hmjiln[ncih j_l`ilg[h]_ i` f[h^ om_ *c._.- nb_ ^_p_fijg_hn j[nn_lh+ cm ^_n_lgch_^ \s nb_

nl[hmjiln[ncih \_b[pcil i` l_mc^_hnm. Qig_ e_s [nnlc\on_ i` [ h_cab\ilbii^ mo]b [m l_mc^_hnc[f ^_hmcns cm

nbioabn ni ][om_ [ j[lnc]of[l nsj_ [h^ pifog_ i` nl[p_f- mo]b [m `_q_l ^lcpcha nlcjm [h^ gil_ q[fecha nlcjm j_l

j_lmih j_l ^[s.

Dil _r[gjf_- [ nsjc][f [mm_lncih [\ion nb_ nl[hmjiln[ncih ion]ig_m i` mg[ln aliqnb cm nb[n ]fim_"ch [h^ q[fe"

[\f_ ]igj[]n ^_p_fijg_hn qcff l_^o]_ nb_ h__^ ni ^lcp_ \s [h [p_l[a_ 30)- ]igj[l_^ ni vmjl[qfchaw

^_p_fijg_hn. *Eliqcha Aiif_l; Rb_ Cpc^_h]_ ih Sl\[h B_p_fijg_hn [h^ Afcg[n_ Ab[ha_- P_c^ Cqcha- _n. [f.-

Sl\[h J[h^ Ghmncnon_- 2008+

? g_nbi^ifiac][f `f[q b[m jf[ao_^ g[hs i` nb_ mno^c_m nb[n b[p_ l_f[n_^ l_mc^_hnc[f ^_hmcns ni f_mm ^lcpcha. Gn

b[m \__h ^c``c]ofn ni []]iohn `il xm_f`"m_f_]ncihy z ch inb_l qil^m- ^i j_ijf_ qbi fce_ ni q[fe ]biim_ ni fcp_ ch

^_hm_ h_cab\ilbii^m il ^i ^_hm_ h_cab\ilbii^m ][om_ l_mc^_hnm ni q[fe qbi qiof^ inb_lqcm_ ^lcp_> Rb_

Q@RNQ `ch^cham []]iohn `il nb_ m_f`"m_f_]ncih cmmo_ *m__ R_]bhc][f P_jiln 2+.

Gh nb_ _h^- g[hs `[]nilm ch`fo_h]_ nb_ jlij_hmcns ni ^lcp_ [onigi\cf_m. Rb_ l_f[ncihmbcj \_nq__h nl[p_f

\_b[pcil [h^ nb_ \ocfn _hpclihg_hn cm ]igjf_r.
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L`P\a^]`bPbX]\ IT`U]`[P\RT FTb`XRa

&3; 4,5-351(2*, 06 *32*,09,+ (2+ 1,(685,+ +,7,5102,6 7/, 1,(26 )= ;/0*/ 07 *(2 ), 014539,+. Rb_

m__gchafs goh^[h_ jli]_mm i` ^_`chcha [h^ g_[molcha j_l`ilg[h]_ cm []no[ffs i` `oh^[g_hn[f cgjiln[h]_ ni

`ch^cha mnl[n_ac_m `il cgjlipcha cn.

Niil nl[hmjiln[ncih j_l`ilg[h]_ `il [ jlijim_^ jlid_]n b[m ch nb_ j[mn g_[hn nb[n ]iha_mncih qiof^ \_

a_h_l[n_^. P_g_^c[ncih nblioab l_^o]ncih ch m][f_- [^^cncih[f j[lecha- chn_lm_]ncih qc^_hcha [h^ inb_l [oni"

`lc_h^fs n[]nc]m qiof^ \_ l_]igg_h^_^. Gh nb_ qilf^ i` nigilliq- ^_p_fijg_hn jlid_]nm qcff \_ l_kocl_^ ni

`cn chni [ f[la_l mj[nc[f `l[g_qile mo]b nb[n [aal_a[n_ [onigi\cf_ ^_g[h^ ch nb_ h_cab\ilbii^ ^_]fch_m il [n

f_[mn \_]ig_m hi qilm_ nb[h qb[n cn q[m \_`il_ nb_ ^_p_fijg_hn.

T_bc]f_ gcf_m nl[p_f_^ *TKR+ [h^ cnm p[lciom ^_lcp[ncp_m mo]b [m TKR j_l j_lmih il j_l biom_bif^ j_l ^[s cm

nb_ e_s g_nlc] ch ]oll_hn l_acih[f nl[hmjiln[ncih jf[hhcha jl[]nc]_ [h^ nb_ ionjon p[lc[\f_ om_^ ch nb_

nl[hmjiln[ncih ^_g[h^ `il_][mncha gi^_fm. T_bc]f_ nlcjm *TR+ [h^ p_bc]f_m biolm *TF+ i` nl[p_f- [h^ hog\_l i`

q[fecha nlcjm j_l biom_bif^ ][h [fmi \_ `ioh^ ch nl[hmjiln[ncih l_m_[l]b fcn_l[nol_.

Rb_ P_acih[f R[la_nm ?^pcmils Aiggcnn__ *PR?A+ _mn[\fcmb_^ \s Q@ 375 qcff _g\l[]_ TKR ch mig_ `[mbcih.

P_^o]ncih i` EFE _gcmmcihm cm nb_ ai[f \on TKR l_^o]ncih [fiha qcnb `f__n ]igjimcncih [h^ `o_f

cgjlip_g_hnm [l_ nb_ jlcg[ls g_]b[hcmgm `il a_nncha nb_l_.

Mol jli\f_g qcnb TKR cm nb[n cn g[s \_ nii cgjl_]cm_ `il c^_hnc`scha ^_n[cf_^ mnl[n_ac_m `il cgjlipcha

j_l`ilg[h]_ i` nb_ ^_p_fijg_hn j[nn_lh.

Gh il^_l ni _``_]ncp_fs chn_lp_h_ ch f[h^ ^_p_fijg_hn il nl[hmjiln[ncih mnl[n_ac_m- [ jf[hh_l h__^m ni

oh^_lmn[h^ qb[n j[ln i` nb_ [aal_a[n_ nl[p_f \_b[pcil nb[n a_h_l[n_m TKR cm ][omcha nb_ jli\f_g. TKR cm

a_h_l[n_^ \s ^cmn[h]_ nl[p_f_^ `il _[]b i` [ p[lc_ns i` nlcj joljim_m *B+- `l_ko_h]s i` nlcjm n[e_h `il _[]b

joljim_ *D+- [h^ gi^_ ]bic]_ qb_l_ nb_ [oni gi^_wm `l[]ncih cm *K+; Qogg_^ ip_l [ff nlcjm B r D r K = TKR

Qnl[n_ac_m `il mbc`ncha nb_ gi^_- mbiln_hcha nb_ ^cmn[h]_ il ^_]l_[mcha nb_ `l_ko_h]s *nblioab gil_ _``_]ncp_

nlcj ]b[chcha `il _r[gjf_+ [l_ [ff ijncihm `il l_^o]cha TKR. Gh]l_[mcha nb_ mb[l_ i` gi^_m nb[n ^i hin

]ihmog_ `immcf `o_fm qcff l_^o]_ EFE _gcmmcihm _p_h c` [aal_a[n_ TKR `[cfm ni ^_]fch_. Qcgcf[lfs- l_^o]cha nb_

][l\ih ]ihn_hn i` `o_fm il ch]l_[mcha p_bc]f_ `o_f _``c]c_h]s qcff l_^o]_ EFE _gcmmcihm `il [ `cr_^ f_p_f i` TKR.

Rb_ Q@RNQ ^_mcah q[m aoc^_^ \s nb_ h__^ ni oh^_lmn[h^ biq TKR cm a_h_l[n_^ ch Qionb @[s h_cab\ilbii^m.

U_ ^_lcp_^ iol g_nlc]m `lig nb_ `iffiqcha gi^_f i` h_cab\ilbii^ nl[hmjiln[ncih j_l`ilg[h]_;

Gh nb_ c^_[f- nb_ ]igg_l]c[f x^cmnlc]ny ]fim_mn ni _[]b l_mc^_hnc[f h_cab\ilbii^ qcff ][jnol_ [ bcab j_l]_hn[a_

i` nlcjm n[e_h \s nb_ l_mc^_hnm. Rb_ `oh]ncih[fcns [h^ inb_l `_[nol_m jl_m_hn ch nb[n ^cmnlc]n ][h g[e_ cn hin

ihfs nb_ jlcg[ls nlcj ^_mnch[ncih \on [fmi qcff mojjiln mcahc`c][hn f_p_fm i` nlcj ]b[chcha. Rb_ jlircgcns
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\_nq__h ]igg_l]c[f `oh]ncih[fcns [h^ l_mc^_h]_ qcff f_[^ ni [ fiq l[n_ i` [oni gi^_ om_ [h^ bcab l[n_ i`

q[fecha- nl[hmcn- ]s]fcha [h^ inb_l ijncihm. Rb_l_ qcff \_ `_q_l [onigi\cf_m j_l biom_bif^. Rlcjm hin

][jnol_^ \s nb_ fi][f ]_hn_l qcff \_ ][jnol_^ \s inb_l h_[l\s ]_hn_lm mi nb[n nlcj f_hanbm [l_ l_f[ncp_fs mbiln.

Kcr_^"om_ ]_hn_lm [h^ gcr_^"om_ ]illc^ilm q_l_ mno^c_^. Uiof^ gcr_^"om_ ]_hn_lm ionj_l`ilg gcr_^"om_

\on [oni"ilc_hn_^ ]illc^ilm> Uiof^ gil_ ^_hm_ ^cmnlc]nm ion j_l`ilg nbim_ nb[n [l_ f_mm ^_hm_> Ub_l_ ^i_m

q[fecha ]igj_n_ qcnb ^lcpcha>
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@X\SX\Va

?ff _cabn mno^s [l_[m q_l_ a_h_l[ffs bilctihn[f gcr_^"om_- qcnb gimn i` nb_ biomcha fi][n_^ ch gofnc"`[gcfs il

mchaf_"`[gcfs nl[]nm \ocfn [^d[]_hn ni nb_ ]igg_l]c[f ^cmnlc]n.
c

Rb_l_ q[m [fmi [ mg[nn_lcha i` \ocf^cham qcnb

l_mc^_hnc[f il i``c]_ ip_l alioh^"`fiil l_n[cf.

Rb_ molp_s [me_^ l_mc^_hnm ni [mm_mm qb[n j_l]_hn[a_ i` nb_ nin[f nlcjm n[e_h b[^ nb_ fi][f ]igg_l]c[f ^cmnlc]n

[m nb_ ^_mnch[ncih. P_mjih^_hnm ]bim_ \_nq__h ][n_ailc_m ch 10) ch]l_g_hnm. Rbcm g_[hn nb[n nb_ l_al_mmcih

[h[fsmcm ]iof^ om_ [ p[lc[\f_ mo]b [m x[n f_[mn 40) i` [ff nlcjmy il nb_ q_cabn_^ [p_l[a_ i` nb_ l_mjihm_ `il

_[]b mno^s [l_[. Rbim_ g_nlc]m [l_ l_`_ll_^ ni [m nb_ x][jnol_ l[n_y i` _[]b mno^s [l_[.

P_mc^_hnm q_l_ [fmi [me_^ nb_ gi^_ nb_s gimn i`n_h om_^ ni []]_mm nb_ [^d[]_hn ]igg_l]c[f ^cmnlc]n. Rb_

ko_mncih q[m q_l_ xq[fe"[\f_y *b[f`"gcf_ il f_mm+ ^cmn[h]_m q[fe"[]no[f [ bcab j_l]_hn[a_ i` nb_ ncg_.

Eii^ nl[hmjiln[ncih j_l`ilg[h]_ g_[hm [ bcab ][jnol_ l[n_ [h^ [ bcab l[n_ i` q[fecha *ihfs [ gchcm]of_

hog\_l i` l_mjih^_hnm niie nl[hmcn il ]s]f_^ ni nb_ [^d[]_hn ]igg_l]c[f ^cmnlc]n+.

HdT`dXTe

Rb_ `iffiqcha a_h_l[f `ch^cham q_l_ ^l[qh jlcg[lcfs `lig nb_ l_al_mmcih [h[fsmcm. Rb_m_ [h^ inb_l ^_n[cf_^

`ch^cham ][h \_ `ioh^ ch R_]bhc][f P_jilnm 2 [h^ 3.
cc

" Fcab_l l_mc^_hnc[f ^_hmcnc_m- ch cmif[ncih- q_l_ hin nb_ g[ch ^lcp_lm i` iol qilecha ]ih]_jn i`

nl[hmjiln[ncih j_l`ilg[h]_. U_ff j_l`ilgcha ]_hn_lm b[^ l_f[ncp_fs bcab l_mc^_hnc[f ^_hmcnc_m- \on nbim_

]_hn_lm b[^ inb_l ]b[l[]n_lcmnc]m nb[n [jj_[l ni \_ gil_ `oh^[g_hn[ffs cgjiln[hn ni nl[hmjiln[ncih

j_l`ilg[h]_- [h^ l_mc^_hnc[f ^_hmcns [fih_ ][h \_ ]iohn_l"jli^o]ncp_ ni nb_ ai[f i` cgjlip_^

nl[hmjiln[ncih j_l`ilg[h]_.

" Rb_ ^_hmcns i` \omch_mm _mn[\fcmbg_hnm cm nb_ gimn _``_]ncp_ jl_^c]nil i` q[fecha nlcjm j_l biom_bif^ j_l

^[s [h^ i` nlcj ][jnol_ l[n_ \s nb_ ]igg_l]c[f ^cmnlc]n ch _[]b mno^s [l_[.

" A_hn_lm j_l`ilg_^ \_nn_l nb[h ]illc^ilm ch nb[n nb_l_ q_l_ mcahc`c][hnfs gil_ q[fecha nlcjm j_l biom_bif^

j_l ^[s- \on hin `_q_l ^lcpcha nlcjm. Rb[n cm- nb_ l_mc^_hnm i` gcr_^"om_ ]_hn_lm n_h^_^ ni q[fe gil_ nb[h

l_mc^_hnm i` gcr_^"om_ ]illc^ilm- \on \inb aliojm ^lip_ [\ion nb_ m[g_ [giohn.

" A_hn_lm jf[]_ biom_bif^m ch ]fim_ jlircgcns ni mbijjcha- m_lpc]_- [h^ inb_l \omch_mm- _[ncha- il

_hn_ln[chg_hn ^_mnch[ncihm. ?m [ l_mofn- [p_l[a_ nlcj ^cmn[h]_m `il [ p[lc_ns i` nlcj joljim_m [l_ mbiln_l ch

]_hn_lm nb[h ch ]illc^ilm. Rb[n xnlcj mbiln_hchay ]b[l[]n_lcmnc] i` ]_hn_lm f_[^m ni gil_ q[fecha `il [fgimn

[ff nlcj nsj_m mno^c_^. Qbiln_l nlcj f_hanbm n_h^ ni ch^o]_ gil_ nin[f nlcjm [h^ gil_ q[fecha nlcjm.
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" U[fecha ^_]l_[m_m qcnb ^cmn[h]_ `lig nb_ ^_mnch[ncih- [m q[fecha cm gil_ jlihioh]_^ ch chh_l ]il_m *.25

gcf_m `lig nb_ ]_hn_l+ nb[h ch ion_l lcham *.25 " .5 gcf_m `lig nb_ ]_hn_l+.

" Fiomcha ^_hmcns- \fi]e mct_- [h^ l_mc^_hnc[f mnl__n j[nn_lh- qbcf_ [mmi]c[n_^ qcnb nl[hmjiln[ncih

j_l`ilg[h]_ g_[mol_m ch mig_ ][m_m- q_l_ hin [mmi]c[n_^ [m i`n_h [m \omch_mm ^_hmcns. M` nb_ p[lc[\f_m

nb[n g_[mol_^ mno^s [l_[ ]b[l[]n_lcmnc]m- \omch_mm ^_hmcns q[m nb_ gimn ]ihmcmn_hn jl_^c]nil i`

nl[hmjiln[ncih j_l`ilg[h]_.
ccc

" Rb_ cgjfc][ncih cm nb[n nl[hmjiln[ncih j_l`ilg[h]_ ^_j_h^m- ch j[ln- ih ]ih]_hnl[ncihm i` g[hs \omch_mm

_mn[\fcmbg_hnm. R[e_h fcn_l[ffs- nbcm cgjfc_m nb[n \omch_mm_m ih mg[ff j[l]_fm g[s ]ihnlc\on_ gil_ ni

nl[hmjiln[ncih j_l`ilg[h]_ nb[h ^i f[la_l _mn[\fcmbg_hnm ih f[la_l j[l]_fm. N[ln i` nbcm g[s b[p_ ni ^i

qcnb ohg_[mol_^ ^_mcah _f_g_hnm. @ca \ir_m nsjc][ffs b[p_ f[la_ mol`[]_ j[lecha finm nb[n \l_[e nb_

j_^_mnlc[h _hpclihg_hn- f_[^cha ni gil_ [oni"ilc_hn_^ ol\[h `ilg. Qg[ff j[l]_fm [l_ gil_ i`n_h

]ihmcmn_hn qcnb h[lliq mnl__n m_n\[]em [h^ j_^_mnlc[h ilc_hn[ncih. @ca \ir_m [fmi n_h^ ni b[p_ f[la_

g[le_n [l_[m qbcf_ mg[ff \omch_mm_m- qcnb [ `_q _r]_jncihm- ^i hin.

;\Pb][g ]U NFL

Rb_ ]ihmncno_hn j[lnm i` TKR- ^cmn[h]_- `l_ko_h]s- [h^ [oni gi^_- ][h \_ `olnb_l \lie_h chni mj_]c`c]

j_l`ilg[h]_ ][n_ailc_m. TKR cm a_h_l[n_^ \s nb_ ]igg_l]c[f ^cmnlc]n ch [ gcr_^"om_ h_cab\ilbii^ ch 5 q[sm;

" P_mc^_hnm nl[p_f ni nb_ ]igg_l]c[f ^cmnlc]n qcnbch nb_ h_cab\ilbii^ z e_s p[lc[\f_m [l_ `l_ko_h]s [h^

gi^_ *q[fe- ^lcp_- nl[hmcn+- [h^ ^cmn[h]_ c` [ ^lcpcha nlcj.

" P_mc^_hnm nl[p_f ionmc^_ i` nb_cl iqh h_cab\ilbii^ zp[lc[\f_m [l_ `l_ko_h]s- gi^_ *^lcp_ [h^ nl[hmcn+

[h^ ^cmn[h]_ `il _[]b nlcj joljim_.

" Cgjfis__m nl[p_f ni qile ch nb_ ]_hn_l z p[lc[\f_m [l_ gi^_ [h^ ^cmn[h]_ *[mmog_ [ `l_ko_h]s cm 5

lioh^nlcjm j_l q__e [m [h [jjlircg[ncih- qbc]b qiof^ hin []]iohn `il n_f_]iggoncha il hih"mn[h^[l^

il j[ln"ncg_ qile m]b_^of_m+.

" Lih"fi][f ]omnig_lm nl[p_f ni nb_ h_cab\ilbii^ ]igg_l]c[f ^cmnlc]n "" nb_m_ [l_ ]omnig_lm `lig ionmc^_

q[fecha ^cmn[h]_ qbi pcmcn nb_ ]_hn_l z p[lc[\f_m [l_ gi^_- `l_ko_h]s- ^cmn[h]_

" Cgjfis__m qbi qile ch nb_ ]_hn_l nl[p_f ni ^_fcp_l [ jli^o]n il m_lpc]_- _.a. jctt[ ^_fcp_ls- _rn_lgch[nilm-

jfog\_lm- a[l^_h_lm- _n]. U_ ]iff_]n_^ hi ^[n[ l_a[l^cha nbcm jb_hig_hih \on cn ]iof^ \_ mcahc`c][hn ch

mig_ mcno[ncihm.
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JTaXST\ba L`PdTZ b] =][[T`RXPZ >Xab`XRb OXbWX\ bWT GTXVWQ]`W]]S

Mh_ i` nb_ `clmn ko_mncihm ]ihmc^_l_^ q[m qb_nb_l h_cab\ilbii^m [lioh^ ]igg_l]c[f ]_hn_lm- [lao[\fs

mcgcf[l ni qb[n gcabn \_ ^_p_fij_^ qcnb [ mg[ln aliqnb ch`cff mnl[n_as- qiof^ b[p_ [ \_nn_l ][jnol_ l[n_ nb[h

h_cab\ilbii^m [^d[]_hn ni nsjc][f mo\ol\[h ]igg_l]c[f mnlcjm.

Aihnl[ls ni qb[n q_ _rj_]n_^- ip_l[ff- nb_l_ cm hin [ mnliha ^cmnch]ncih \_nq__h ]_hn_lm [h^ ]illc^ilm ch nlcj

][jnol_ l[n_m *nlcjm ni nb_ h_cab\ilbii^ ]igg_l]c[f ^cmnlc]n [m [ j_l]_hn i` [ff nlcjm n[e_h \s l_mc^_hnm fcpcha

qcnbch | gcf_ q[fecha ^cmn[h]_ i` nb_ ^cmnlc]n+. Ubcf_ ]_hn_lm n_h^ ni b[p_ \_nn_l nlcj ][jnol_ nb[h ]illc^ilm-

nb_l_ [l_ bcab ][jnol_ ]illc^ilm [h^ fiq ][jnol_ ]_hn_lm.

Rlcj ][jnol_ l[n_m [l_ bcab_mn `il nqi i` nb_ ]_hn_lm- Pcpc_l[ Tcff[a_ *qb_l_ l_mc^_hnm mn[n_^ nb[n- ih [p_l[a_-

[jjlircg[n_fs 46) i` nb_cl nin[f nlcjm q_l_ ni nb_ ]igg_l]c[f ]_hn_l ch nb_ gc^^f_ i` nb_ mno^s [l_[m+- [h^

Rill[h]_ Mf^ Riqh *qcnb nlcj ][jnol_ l[n_m i` 45.5) ch nb_ ion_l lcha [h^ 47.2 j_l]_hn ch nb_ chh_l lcha.+ Rb_

chn_lm_]ncih- N[]c`c] Ai[mn Fcabq[s- [fmi b[^ [ bcab nlcj ][jnol_ l[n_ z 44.2 j_l]_hn.

P_al_mmcih [h[fsmcm `ioh^ nb[n nb_l_ cm hin go]b p[lc[ncih ch ][jnol_ l[n_m \_nq__h chh_l ]il_m [h^ ion_l

lcham z nlcj ][jnol_ ^i_m hin ^_]fch_ go]b qcnb ^cmn[h]_- [n f_[mn qcnbch nb_ \ioh^[lc_m i` nb_m_ mno^s [l_[m.

A[m_ mno^c_m l_p_[f_^ [ gil_ mo\nf_ `ch^cha. Ub_h nb_ ][jnol_ l[n_ cm l_f[ncp_fs bcab- nb_l_ cm pclno[ffs hi ^lij

i`` \_nq__h nb_ l[n_m [n { [h^ | gcf_. Ub_h nb_ h_cab\ilbii^wm ][jnol_ l[n_m [l_ nb_ fiq_mn- gipcha `lig {

ni | gcf_ `lig nb_ ]_hn_l l_mofnm ch [ mcahc`c][hn ^_]fch_ ch ][jnol_ l[n_.

Gh inb_l qil^m- qb_h nbim_ ko[fcnc_m nb[n [nnl[]n pcmcnilm [l_ jl_m_hn- nb_s [nnl[]n gil_ il f_mm ohc`ilgfs

nblioabion nb_ h_cab\ilbii^ [h^ ^i hin ^_][s qcnb ^cmn[h]_ `lig nb_ ]il_ ni nb_ b[f` gcf_ _^a_. Ub_h

[nnl[]ncih cm f_mm ni \_ach qcnb- ^cmn[h]_ \_]ig_m [ \[llc_l ni pcmcn[ncih.

HZS L]``P\RT



KcabPX\PQZT K]cbW <Pg

?h Ghn_al[n_^ J[h^ Sm_ [h^ Rl[hmjiln[ncih Qnl[n_as

24

LPQZT 0* L`X^ =P^bc`T JPbTa KTZTRbTS ;`TPa

C\\T` & HcbT` &

Mf^ Rill[h]_ 47 46

Pcpc_l[ Tcff[a_ 46 46

F[qnbilh_ 28 30

Cf Q_aoh^i 27 25

?ln_mc[ 26 19

E[l^_h[ 15 10
Qiol]_m; CP? [h^ Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

Dil l_mc^_hnc[f ^_hmcns ni f_[^ ni [ bcab nlcj ][jnol_ l[n_- nb_ [aal_a[n_ ^_g[h^ qiof^ h__^ ni mojjiln mo]b [

l[ha_ i` `oh]ncih[fcns nb[n nb_ fi][f ]_hn_l qiof^ m[ncm`s gimn nl[p_f h__^m. ?m q_ [fmi f_[lh_^- `oh]ncih[fcns

nb[n li\omn qcff [fmi ^l[q ^_g[h^ `lig [ go]b f[la_l g[le_n [l_[ nb[h domn qcnbch q[fecha ^cmn[h]_. Rbcm cm

^cm]omm_^ \_fiq oh^_l Cgjfis__m [h^ Tcmcnilm.

Abic]_ i` nb_ q[fecha gi^_ cm [ ^c``_l_hn mnils. Ub_nb_l do^a_^ \s nb_ [p_l[a_ hog\_l i` q[fecha nlcjm j_l

j_lmih j_l ^[s *[ g_[mol_ i` q[fecha nlcj `l_ko_h]s+ il \s nb_ j_l]_hn i` molp_s l_mjih^_hnm qbi m[c^ nb_s

omo[ffs q[fe ni nb_cl h_cab\ilbii^ ]_hn_l *[ g_[mol_ i` gi^_ ]bic]_+- ]_hn_lm b[p_ gil_ q[fecha nb[h

]illc^ilm. Rb_ xfiq q[fey ]_hn_lm b[p_ gil_ q[fecha nb[h nb_ xbcab q[fey ]illc^ilm. U[fecha [fmi ^cmjf[sm [

gil_ jlihioh]_^ chh_l ]il_ /ion_l lcha mjfcn- qcnb nb_ chh_l ]il_m b[pcha gil_ q[fecha.

El[jbm i` nb_ j_l]_hn q[fecha [h^ ^lcpcha \s nb_ { [h^ | gcf_ ^cmn[h]_m l_ch`il]_^ nb_ `[]n nb[n nb_

jlij_hmcns ni q[fe p[lc_m al_[nfs \_nq__h [h^ [giha ]_hn_lm [h^ ]illc^ilm. *Q__ R_]bhc][f P_jiln 3+ Ub[n

q[m moljlcmcha q[m nb[n nb_ l[n_ i` ^lij"i`` \_nq__h { [h^ | gcf_ q[m p_ls mcgcf[l [giha nb_ ]_hn_lm [h^

[giha nb_ ]illc^ilm- \on qcnb [ mn__j_l l[n_ i` ^_]fch_ [giha ]_hn_lm.

Gn [jj_[lm nb[n nb_ `lc]ncih i` ^cmn[h]_ [``_]nm _p_lsih_ qb_h cn ]ig_m ni qb_nb_l ni q[fe il ^lcp_. Non

[hinb_l q[s- cn g[s \_ nb[n ]_hn_l ^l[q- f[h^m][jcha il inb_l [g_hcnc_m ][h [nnl[]n gil_ q[fe_lm- \on hi

[giohn i` cn ][h ip_l]ig_ nb_ ohqcffchah_mm ni q[fe fiha_l ^cmn[h]_m.

?Z KTVc\S]
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JTaXST\ba L`PdTZ HcbaXST bWT =][[T`RXPZ >Xab`XRb

Cp_h mo]]_mm`of ]igg_l]c[f ^cmnlc]nm ][h m[ncm`s nb_ h__^m i` ihfs mig_ i` cnm l_mc^_hnm mig_ i` nb_ ncg_.

Rl[p_f ionmc^_ i` nb_ h_cab\ilbii^ cm [ mo\mn[hnc[f ]igjih_hn i` TKR _p_h ch [ jf[]_ fce_ Pcpc_l[ Tcff[a_ qcnb

[ bcab ][jnol_ l[n_.

Hiolh_s ni qile n_h^m ni \_ nb_ gimn `l_ko_hn [h^ fiha_mn nlcj n[e_h. Gn a_h_l[ffs n_lgch[n_m ionmc^_ i` nb_

h_cab\ilbii^ [h^ cm omo[ffs ^lcp_h. ?m mbiqh ch nb_ `iffiqcha n[\f_- nb_ a_ial[jbc][ffs cmif[n_^ ]cnc_m ih nb_

N_hchmof[ b[p_ nb_ fiha_mn ]iggon_m.

LPQZT 1* D]c`\Tg b] O]`Y6 LX[T P\S ?abX[PbTS

>XabP\RT

=XbXTa
LX[T X\

FX\cbTa
>XabP\RT X\ FXZTa

=]PabPZ =XbXTa

P_^ih^i @_[]b 28.0 12.6

Cf Q_aoh^i 21.9 9.9

K[hb[nn[h @_[]b 28.9 13.0

F_lgim[ @_[]b 32.8 14.8

C\ZP\S =XbXTa

Rill[h]_ 26.1 11.7

A[lmih 22.7 8.6

Ghaf_qii^ 29.7 13.4

Jim ?ha_f_m Aiohns 29.4 13.2

Jim ?ha_f_m Acns 29.6 13.3

F[qnbilh_ 26.9 12.1

E[l^_h[ 25.5 11.5

J[qh^[f_ 25.3 11.4

Jigcn[ 25.6 11.5

IT\X\acZP =XbXTa

P[h]bi N[fim T_l^_m 33.1 14.9

N[fim T_l^_m Cmn[n_m 32.8 14.8

Piffcha Fcffm Cmn[n_m 31.9 14.4

Piffcha Fcffm 32.0 14.4

Qiol]_m; CP? [h^ Qc_g\[\ Nf[hhcha ?mmi]c[n_m.
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Rb_ `iffiqcha n[\f_ i` A_hmom ^[n[ mbiqm nb[n ^_mjcn_ b[pcha [ bcab ][jnol_ l[n_- nb_ nl[p_f i` l_mc^_hnm ni

^_mnch[ncih ionmc^_ nb_ h_cab\ilbii^ cm mcahc`c][hn- mj_]c`c][ffs- l_mc^_hnm i` Pcpc_l[ Tcff[a_ n_h^ ni ^lcp_ [fih_

ni qile. Ghaf_qii^ b[m nb_ bcab_mn l[n_ i` nl[hmcn om[a_.

LPQZT 2* F]ST KWP`T

>`XdT ;Z]\T =P`^]]ZTS IcQZXR L`P\aXb OPZYTS

E]a ;\VTZTa 70.0) E]a ;\VTZTa 15.1) E]a ;\VTZTa 6.6) E]a ;\VTZTa 2.9)
L]``P\RT

'=]\b`]Z( 82.5)
L]``P\RT

'=]\b`]Z( 7.8)
L]``P\RT

'=]\b`]Z( 0.7)
L]``P\RT

'=]\b`]Z( 1.2)

JXdXT`P

NXZZPVT L]bPZ 85.6)
BPebW]`\T

L]bPZ 16.4)
C\VZTe]]S

L]bPZ 9.6)

>]e\b]e\

L]``P\RT

L]bPZ 3.8)

>]e\b]e\ ?Z

KTVc\S]

L]bPZ 84.3)
AP`ST\P

L]bPZ 14.4)
BPebW]`\T

L]bPZ 6.3)

>]e\b]e\ ?Z

KTVc\S]

L]bPZ 3.1)

;`bTaXP L]bPZ 81.9)
C\VZTe]]S

L]bPZ 13.4)
AP`ST\P

L]bPZ 3.5)
AP`ST\P

L]bPZ 2.7)

>]e\b]e\

L]``P\RT

L]bPZ 76.0)

>]e\b]e\

L]``P\RT

L]bPZ 11.4) ;`bTaXP L]bPZ 2.5)

>]e\b]e\

C\VZTe]]S

L]bPZ 2.3)

AP`ST\P

L]bPZ 75.5) ;`bTaXP L]bPZ 9.4)

>]e\b]e\

L]``P\RT

L]bPZ 1.8)
BPebW]`\T

L]bPZ 2.1)

BPebW]`\T

L]bPZ 72.2)

>]e\b]e\ ?Z

KTVc\S]

L]bPZ 7.1)

>]e\b]e\ ?Z

KTVc\S]

L]bPZ 1.1) ;`bTaXP L]bPZ 1.2)

C\VZTe]]S

L]bPZ 71.3)
JXdXT`P

NXZZPVT L]bPZ 7.0)
JXdXT`P

NXZZPVT L]bPZ 0.6)
JXdXT`P

NXZZPVT L]bPZ 0.9)

Qiol]_m; CP? [h^ Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

Aill_f[ncih ]i_``c]c_hnm q_l_ ][f]of[n_^ ni [mm_mm nb_ ch`fo_h]_ i` biom_bif^ ch]ig_ ih nb_ jlij_hmcns ni

^lcp_ [fih_- n[e_ nl[hmcn [h^ iqh p_bc]f_m. Fiom_bif^ ch]ig_ q[m bcabfs ]ill_f[n_^ qcnb ^lcpcha [fih_ ni

qile- qcnb ch]ig_ _rjf[chcha ip_l 80) i` nb_ p[lc[ncih. Gh]ig_ _rjf[ch_^ 65) i` nb_ p[lc[ncih ch nl[hmcn om_

\on b[^ ihfs [ q_[e l_f[ncihmbcj qcnb p_bc]f_m j_l biom_bif^.

Rb_ l_mc^_hnc[f molp_s [me_^ `il nb_ `l_ko_h]s- gi^_ [h^ ^cmn[h]_ *ch l[ha_m+ `il ^c``_l_hn nsj_m i` nlcjm;

_[ncha [ g_[f ion- ali]_ls mbijjcha- j_lmih[f mbijjcha- [h^ j_lmih[f m_lpc]_m [l_ nb_ gimn mcahc`c][hn.

?fnbioab nb_l_ [l_ ip_lf[jm- nb_ l_mc^_hnm i` ]_hn_lm mn[s_^ qcnbch nb_cl h_cab\ilbii^m `il nb_ 4 nlcj

joljim_m gil_ i` nb_ ncg_ nb[h ^c^ ]illc^il l_mc^_hnm. ?]]il^cha ni nb_ l_al_mmcih [h[fsmcm- nbcm cm \_][om_ i`

nb_ `oh]ncih[f ]ih]_hnl[ncih i` ]_hn_lm.



KcabPX\PQZT K]cbW <Pg

?h Ghn_al[n_^ J[h^ Sm_ [h^ Rl[hmjiln[ncih Qnl[n_as

27

Fiq_p_l- nb_l_ q_l_ p[lc[ncihm \_nq__h nlcj joljim_m qb_h f_[pcha nb_cl h_cab\ilbii^. A_hn_l l_mc^_hnm

mn[s_^ ]fim_l ni big_ nb[h ^c^ ]illc^il l_mc^_hnm qb_h f_[pcha nb_cl h_cab\ilbii^m `il j_lmih[f m_lpc]_m [h^

ni _[n ion. @on qb_h \oscha ali]_lc_m [h^ j_lmih[f mbijjcha \inb ]_hn_l [h^ ]illc^il l_mc^_hnm nl[p_f_^ ip_l

nqi gcf_m lioabfs nb_ m[g_ j_l]_hn[a_ i` ncg_. ?mmogcha j_lmih[f mbijjcha nl[hmf[n_m chni pcmcncha [ g[ff- cn

qiof^ g[e_ m_hm_ nb[n l_mc^_hnc[f ilcach qiof^ hin g[e_ [ mcahc`c][hn ^c``_l_h]_ mch]_ g[ffm [l_ \[mc][ffs

mj_]c[fct_^- fiq ^_hmcns l_n[cf cmf[h^m.

Cp_h ch nb_ bcab ][jnol_ h_cab\ilbii^m i` Pcpc_l[ Tcff[a_ [h^ Mf^ Rill[h]_- l_mc^_hnm nl[p_f_^ ip_l 2 gcf_m

gimn i`n_h `il j_lmih[f mbijjcha *[\ion 1/3 i` nb_ ncg_+ [h^ _[ncha ion *25)"40) i` nb_ ncg_+.

Rb_ f_[e[a_ i` ^_g[h^ ion ^i_m hin [jj_[l [m mcahc`c][hn [ TKR a_h_l[nil [m nb_ nlcjm chni nb_ mno^s [l_[m \s

ionmc^_lm- \on cm mncff [ `[]nil [h^ jli\[\fs gil_ i` [ `[]nil ch nb_ h_cab\ilbii^m qcnb nb_ fiq_mn ][jnol_

l[n_m. Blcpcha q[m nb_ ^igch[hn gi^_ qb_h f_[pcha nb_ h_cab\ilbii^ ch [ff mno^s [l_[m.

?[^Z]gTTa P\S NXaXb]`a

Mh_ i` nb_ `l_ko_hnfs g_hncih_^ pclno_m i` gcr_^"om_ l_mc^_hnc[f ^_hmcns cm nb_ [\cfcns i` l_mc^_hnm ni q[fe ni

g[hs ^_mnch[ncihm z ni qile- mbij [h^ jf[s fi][ffs cm i`n_h biq cn cm _rjl_mm_^. Rbcm cm biq_p_l- [h ip_l

mcgjfc`c][ncih. Rb_ \[m_ [h[fsmcm i` `iol i` nb_ mno^s [l_[m jli^o]_^ \s CP? bcabfcabn_^ nb_ cgjiln[h]_ ni nb_

h_cab\ilbii^ _]ihigs i` pcmcnilm qbi fcp_ ionmc^_ i` nb_ h_cab\ilbii^.

Rbim_ ]igg_l]c[f ^cmnlc]nm qcnb nb_ bcab_mn ][jnol_ l[n_ [fmi b[p_ nb_ f[la_mn hog\_l i` \omch_mm_m [h^ [

\li[^ gcr i` `oh]ncihm [h^/il p[lc_ns qcnbch ]_ln[ch ][n_ailc_m. Rb_ l_[mih nb[n nb_ hog\_l- gcr [h^ p[lc_ns

i` \omch_mm_m l_mjihmc\f_ `il nb_ bcab fi][f ][jnol_ ][h mn[s ch \omch_mm cm nb_ ^_g[h^ nb[n cm cgjiln_^ chni

nb_ h_cab\ilbii^ `lig \_sih^ q[fecha ^cmn[h]_. Gh inb_l qil^m- nb_ jol_fs fi][f g[le_n ][hhin \s cnm_f`

mojjiln nb_ lc]b p[lc_ns i` l_n[cf- m_lpc]_m- [h^ l_mn[ol[hnm `ioh^ ch nb_ ^cmnlc]nm qcnb nb_ bcab_mn ][jnol_ l[n_m.

Rb[n _rn_lh[f ^_g[h^ ]ig_m `lig nqi miol]_m. Cgjfis__m qbi qile ch nb_ ]igg_l]c[f ^cmnlc]n qbi \_]ig_

]ihmog_lm \_`il_ [h^ [`n_l qile [h^ ip_l nb_ foh]b \l_[e< [h^ pcmcnilm nb[n [l_ [nnl[]n_^ ni nb_ ^cmnlc]n \s

qb[n cm [p[cf[\f_ ni jol]b[m_ z nb_s pcmcn ni \os ]finb_m- m__ [ ^i]nil- a_n [ mj[ nl_[ng_hn- _[n [ g_[f- _n].

Qig_ pcmcnilm [h^ [ p_ls `_q _gjfis__m fcp_ ch nb_ h_cab\ilbii^. Rb_cl nlcjm [l_ ]iohn_^ [m j[ln i` nb_

][jnol_ l[n_ i` nb_ ]igg_l]c[f ^cmnlc]n.

Sh`ilnoh[n_fs- nb_ l_m_[l]b \o^a_n ^c^ hin [ffiq `il [ mn[ncmnc][ffs p[fc^- l[h^igfs m[gjf_^ molp_s i`

_gjfis__m [h^ pcmcnilm. ? `_q _gjfis_lm ch _[]b mno^s [l_[ jlipc^_^ nb_ big_ [^^l_mm_m i` nb_cl _gjfis__m.

Tcmcnilm q_l_ j_ijf_ q[fecha [lioh^ ^olcha nb_ biolm i` m[gjfcha. ?m [ l_mofn nb_ ^[n[ ]iff_]n_^ [l_

]ig\ch_^ chni [h_]^in_m- `[l `lig nb_ mn[ncmnc][f mcahc`c][h]_ i` nb_ l_mc^_hnc[f molp_s. Rbcm moaa_mnm nb_ h__^

`il gil_ l_m_[l]b [nn_hncih ni ^_mnch[ncih"ilcach l_f[ncihmbcjm l[nb_l nb[h nb_ gil_ nl[^cncih[f ilcach"

^_mnch[ncih mno^c_m.
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?[^Z]gTTa L`PdTZ b] O]`Y X\ =][[T`RXPZ >Xab`XRb

Rb_ _gjfis__ molp_s jlipc^_^ _mncg[n_m i` nb_ ^cmn[h]_ ni qile. Rb_s [l_ mbiqh [fiha qcnb nb_ nin[f

hog\_l i` _gjfis__m j_l mno^s ]_hn_l.

LPQZT 3* ?[^Z]g[T\b ;dT`PVT >XabP\RT b] O]`Y

;dT FXZTa ?[^Z]gTTa

=T\bT`a

Pcpc_l[ Tcff[a_ 5.3 3-670

Ghaf_qii^ 9.9 7-660

Mf^ Rill[h]_ 11.3 7-410

Cf Q_aoh^i 16.5 3-420

=]``XS]`a

?ln_mc[ 5.4 3-080

E[l^_h[ 10.6 8-550

F[qnbilh_ 11.7 7-000
Qiol]_m; CP? [h^ Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

AP`ST\P

G` nb_ ^cmn[h]_ `caol_m [l_ []]ol[n_ ni [h il^_l i` g[ahcno^_- nb_h _[]b mno^s ]_hn_l cm fce_fs a_h_l[ncha [\ion

20 gcffcih TKR j_l s_[l ch [onim `il nb_ diolh_s ni qile. Qo\mn[hnc[ffs f_mm ch Pcpc_l[ Tcff[a_ [h^ ?ln_mc[ ^o_

ni nb_ l_f[ncp_fs mg[ff qile `il]_ [h^ mbiln ^cmn[h]_m< [ fcnnf_ gil_ ch E[l^_h[ [h^ Mf^ Rill[h]_.

Cgjfis__m [l_- biq_p_l- [h cgjiln[hn ch`fo_h]_ ih ]_hn_l ][jnol_ l[n_. Rb_s b_fj mojjiln nb_ l[ha_ i`

`oh]ncihm nb[n [nnl[]n h_cab\ilbii^ l_mc^_hnm. D_q_l cgjiln_^ _gjfis__m qiof^ fce_fs g_[h `_q_l `oh]ncihm

qbc]b qiof^ f_[^ ni [ fiq_l ][jnol_ l[n_.
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G]\"E]RPZ NXaXb]`a L`PdTZ b] >Xab`XRb

Tcmcnilm ni _[]b mno^s [l_[ [l_- fce_ _gjfis__m- pcn[f ]ihnlc\onilm ni nb_ h_cab\ilbii^ _]ihigs. ?m qcnb nb_

_gjfisg_hn- nb_m_ ^[n[ [l_ hin mojjiln_^ \s mn[ncmnc][ffs mcahc`c][hn m[gjfcha g_nbi^m. Rb_s l_`f_]n qbi q[m

q[fecha [lioh^ _[]b mno^s ]_hn_l [n nb_ ncg_m i` nb_ molp_s.

?m q_ _rj_]n_^- nb_ [p_l[a_ ^cmn[h]_m [l_ go]b mbiln_l nb[h `il _gjfis__m. Dil [ff \on NAF- nb_ ^cmn[h]_m

[l_ 5 gcf_m il f_mm.

LPQZT 4* OTXVWbTS ;dT`PVT NXaXb]`

FXZTa L`PdTZTS b] >Xab`XRb

Cf Q_aoh^i 2.0

?ln_mc[ 2.2

Pcpc_l[ Tcff[a_ 2.2

Ghaf_qii^ 2.9

E[l^_h[ 3.2

F[qnbilh_ 5.0

Rill[h]_ 5.0

NAF 5.7

Qiol]_; Qc_g\[\ Nf[hhcha ?mmi]c[n_m

Jiiecha [n nbim_ ^[n[ gil_ ]fim_fs- 2/3 il gil_ i` nb_ pcmcnilm molp_s_^ ch nb_ ]igg_l]c[f ^cmnlc]n i` _[]b

mno^s [l_[ fcp_^ qcnbch 5 gcf_m i` nb_ ^cmnlc]n. A_hn_lm b[^ hi [^p[hn[a_ ip_l ]illc^ilm.

I=B"BPebW]`\T
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LPQZT 5* NXaXb]` >XabP\RTa" IT`RT\b

;^^`]fX[PbT FXZTa

,"*1 *1". ."1 71 81

=T\bT`a

Cf Q_aoh^i 73.8 0 11.5 85.3 14.7

Mf^ Rill[h]_ 38.9 5.2 19.6 66.3 33.7

Pcpc_l[ Tcff[a_ 31.7 0 50 81.7 18.3

Gha_fqii^ 35.2 13.4 22.5 71.8 28.2

=]``XS]`a

?ln_mc[ 67.4 6.5 8.5 82.1 17.9

E[l^_h[ 74.4 7.1 9.4 92.1 7.9

F[qnbilh_ 42.5 6.7 23.9 75.4 24.6

NAF 14.2 4.5 42.6 63.1 36.9

Qiol]_; Qc_g\[\ Nf[hhcha ?mmi]c[n_m.

C\VZTe]]S
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;`bTaXP

CP? _mncg[n_^ nb_ j_l]_hn i` nin[f m[f_m nb[n ilcach[n_^ qcnbch nb_ q[fecha h_cab\ilbii^m ch 4 i` nb_ mno^s

[l_[m.

LPQZT -,* .,,3 -+. FXZT Kc^^]`b

Pcpc_l[ Tcff[a_ 13.3)

Mf^ Rill[h]_ 14.0)

?ln_mc[ Aillc^il 38.5)

F[qnbilh_ Aillc^il 24.7)
Qiol]_; CP?.

JXdXT`P NXZZPVT

Rb_ ]_hn_lm [l_ [nnl[]ncha [ f[la_l [giohn i` g[le_n mojjiln `lig ionmc^_ nb_ q[fe[\f_ g[le_n mb_^. Rbcm

l_ch`il]_m nb_ `ch^cha nb[n mno^s [l_[m qcnb nb_ bcab_mn ][jnol_ l[n_m ^_j_h^ ih [ f[la_ pifog_ i` ^_g[h^

`lig ionmc^_ nb_ h_cab\ilbii^ nb[n mojjilnm nb_ qc^_ l[ha_ i` `oh]ncih[fcns nb[n h_cab\ilbii^ l_mc^_hnm `ch^

mi [nnl[]ncp_.
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Nlcg[ls jfom m_]ih^[ls g[le_nm jlipc^_ nb_ jijof[ncih \[m_ nb[n mojjilnm [jjlircg[n_fs 60"70) i` nb_

^_g[h^ `il l_n[cf aii^m. ? al_[n ^_[f i` nin[f ^_g[h^ ilcach[n_m qcnbch 3 gcf_m i` nb_ ]igg_l]c[f ^cmnlc]n.

Qch]_ nb_m_ nlcjm ni^[s [l_ gimnfs ^lcp_h- gi^_ mbc`n [jj_[lm ni \_ nb_ \_mn TKR l_^o]ncih mnl[n_as.

LPQZT --* JTbPXZ FP`YTb ;`TPa

I`X[P`g KTR]\SP`g

Pcpc_l[ Tcff[a_ 2.5 r 1 4.5 r 2.5

Mf^ Rill[h]_ 1.5 l[^com 3 l[^com

?ln_mc[ 1 l[^com 3 l[^com

F[qnbilh_ 1 l[^com 3 l[^com
Qiol]_; CP?.

BPebW]`\T
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KcabPX\PQZT K]cbW <Pg6 L`P\a^]`bPbX]\ NXaX]\

Rb_ nl[hmjiln[ncih ]igjih_hn i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as bif^m nb_ jligcm_ i` b[pcha [h

cgg_^c[n_ cgj[]n ih EFE _gcmmcihm< ]lcn_lc[ [cl jiffon[hnm- ]iha_mncih- a[mifch_ ]ihmogjncih- [h^ m[`_-

j_lmih[f nl[hmjiln[ncih `il nb_ aliqcha jijof[ncih i` m_hcilm. ?h^ cn ][h \_ cgjf_g_hn_^ m_j[l[n_ `lig [h^

_[lfc_l nb[h nb_ f[h^ om_ ]igjih_hn.

Rb_ ]oll_hn msmn_g i` [oni"gi\cfcns cm ch [ bcabfs pif[ncf_ mn[n_ mch]_ cn cm l_[]bcha nb_ _h^ i` cnm fc`_ ]s]f_.

Ncff[lm i` nb_ ch^omnls mo]b [m E_h_l[f Kinilm [h^ Ablsmf_l Ailjil[ncih b[p_ `cf_^ `il \[helojn]s. Ablsmf_l q[m

jol]b[m_^ \s Dc[n [h^ `[]_m [h oh]_ln[ch `onol_. Wioha_l- mg[ff_l [h^ gil_ [acf_ g[ho`[]nol_lm i` [fn_lh[ncp_

`o_f p_bc]f_m [l_ _g_lacha [ff ip_l nb_ afi\_.

Nf[hh_lm ][h mnl_hanb_h nb_ nl[hmjiln[ncih"f[h^ om_ ]ihh_]ncih \s l_]iahctcha nb_ ijjilnohcnc_m chb_l_hn ch

nbcm m_[ ]b[ha_ ch gi\cfcns ijncihm.

;^^`]^`XPbT NTWXRZTa

Mh_ i` nb_ ]b[ha_m om_`of ni nb_ [nn_gjn ni g[lls f[h^ om_ [h^ nl[hmjiln[ncih mnl[n_ac_m cm nb_ _g_lacha

[fn_lh[ncp_ p_bc]f_ g[le_n qbc]b cm m_ag_hn_^ ch n_lgm i` p_bc]f_ ][j[\cfcns. Ub_l_ 30 s_[lm [ai nb_ gi^_

]bic]_m q_l_ fcgcn_^ ni q[fecha- ]s]fcha- jo\fc] nl[hmcn [h^ `immcf `o_f_^- bcab j_l`ilg[h]_ [onigi\cf_m *[f\_cn

[p[cf[\f_ ch p[lciom gi^_fm+- ni^[s nb_l_ [l_ [ p[lc_ns i` ]bic]_m- _[]b qcnb ^c``_l_hn j_l`ilg[h]_

]b[l[]n_lcmnc]m.

Mh_ i` nb_ mbiln]igcham i` nb_ ]oll_hn mn[n_g_hn i` nb_ mg[ln aliqnb mnl[n_as cm cnm gi\cfcns ijncihm qbc]b

]ihmcmn_hnfs c^_hnc`s ihfs q[fecha- ]s]fcha [h^ nl[hmcn. Mjncihm mbiof^ []no[ffs ch]fo^_ nb_ jlifc`_l[ncha l[ha_

i` hih"jiffoncha fi][f om_ p_bc]f_m- mo]b [m nb_ `iffiqcha *fcmn_^ qcnb nb_cl g[rcgog mj__^ [h^ _rj_]n_^

l[ha_+.

" Cf_]nlc] ]s]f_m z 5"20 KNF oj ni 20 gcf_m

" N_lmih[f nl[hmjiln_lm zme[n_\i[l^m ni Q_aq[sm- 10 KNF oj ni 2 gcf_m

" L_cab\ilbii^ Cf_]nlc] T_bc]f_m *LCT+ z 25 KNF qcnb [ jl[]nc][f l[ha_ i` 30 gcf_m

" K_^cog Qj__^ Cf_]nlc] T_bc]f_m *KQCT+ z 35 KNF *LCT n_]bhifias qcnb gil_ f_hc_hn LFRQ?

l_aof[ncihm+ qcnb [ jl[]nc][f l[ha_ i` 30 gcf_m

" Aiggon_l Cf_]nlc]m z `l__q[s mj__^m oj ni 150 gcf_m

" Riolcha *_rn_h^_^ l[ha_+ T_bc]f_m z `l__q[s mj__^m- ohfcgcn_^ l[ha_ z _f_]nlc] il `o_f ]_ff p_lmcihm

[l_ ch ^_p_fijg_hn [h^ qcff [jj_[l ch nb_ g[le_njf[]_ qcnbch 3 ni 5 s_[lm< Ab_plif_n Tifn _rj_]n_^ ch

2010.
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E]RPZ MaT NTWXRZTa

Qiol]_m; Pc]e Qse_m- t\ce_.]ig- [h^ a[g_mjin.]ig.
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Rbim_ p_bc]f_m [l_ [p[cf[\f_ `il ]l_[ncha [ gi\cfcns mnl[n_as nb[n g[n]b_m nb_ ]ih^cncihm ch nb_ Qionb @[s [h^-

jimmc\fs- inb_l nl[hmcn jiil mo\ol\m. Gn [jj_[lm nb[n g[hs _rcmncha nlcjm [l_ ]oll_hnfs q_ff qcnbch nb_ l[ha_ i`

JSTm. CP? _mncg[n_^ nb_ m_]ih^[ls g[le_n mb_^m `il iol mno^s [l_[m ni [p_l[a_ \_nq__h 3 [h^ 4 gcf_m. Rb_

pcmcnil molp_s- [fnbioab hin [ mn[ncmnc][ffs mcahc`c][hn m[gjf_- `ioh^ nb[n 2/3 i` nb_ pcmcnilm nl[p_f_^ f_mm nb[h 5

gcf_m. Gh il^_l ni mcahc`c][hnfs l_^o]_ nb_ ][l\ih `iinjlchn `lig nb_ f[h^ om_"nl[hmjiln[ncih chn_l[]ncih-

hinbcha h__^ ]b[ha_ \_sih^ nb_ p_bc]f_ i` ]bic]_. Rb_ JST [fn_lh[ncp_m [l_ ih nb_ g[le_n- hi n_]bhifiac][f

^_p_fijg_hn cm h__^_^.

Rb_ Q@AAME b[m [fl_[^s \_aoh gipcha ch nb_ ^cl_]ncih i` LCTm [h^ Q_aq[sm- nblioab cnm Ji][f Sm_ T_bc]f_

*JST+ B_gihmnl[ncih Nlid_]n `oh^_^ \s nb_ ?OKB \_nq__h Hofs 2009 [h^ Hoh_- 2011. N[ln i` nb_ nl[hmcncih

jli]_mm qcff chpifp_ ^lcp_lm ]igcha ni oh^_lmn[h^ nb_ mj__^ [h^ ^cmn[h]_ l_kocl_g_hnm i` nb_cl nlcjm [h^

g[n]bcha nb_g ni nb_ [jjlijlc[n_ n_]bhifias.

Rb_ nl[hmcncih ni [jjlijlc[n_ p_bc]f_m qcff \_ [c^_^ \s nb_ nl[hm`ilg[ncih i]]ollcha ch [onigi\cf_ ]ofnol_.

E_h_l[f Kinilm cm ]l_^cn_^ qcnb _mn[\fcmbcha nb_ xf[^^_l i` mo]]_mmy qb_l_ cnm \l[h^m ]ill_mjih^_^ ni

[m]_h^cha mi]c[f mn[nom z Ab_plif_n- Nihnc[]- Mf^mgi\cf_- @oc]e- [h^ A[^cff[]. Rb_ ]iff[jm_ i` nb[n f[^^_l

_fcgch[n_m [h cgj_^cg_hn ni [ ]ofnol_ nb[n qcff mojjiln jol]b[mcha p_bc]f_m [jjlijlc[n_ ni nlcj ]b[l[]n_lcmnc]

l[nb_l nb[h mi]c[f mn[nom.

EK [fmi jcih__l_^ nb_ jl[]nc]_ i` xjf[hh_^ i\mif_m]_h]_y qbc]b g[^_ f[mn s_[lwm jli^o]n oh[]]_jn[\fs

oh`[mbcih[\f_. LCTm [l_ nsjc][ffs e_jn \s nb_cl iqh_lm `il [lioh^ 10 s_[lm \_][om_ `_q gcf_m [l_ ^lcp_h [h^

nb_ n_]bhifias cm \[mc]- fcgcn_^ [h^ f[]echa nb_ h__^ `il ko[hnog f_[jm ch ][j[\cfcns il ^_mcah _p_ls `_q s_[lm.

Ki^_ ]bic]_m [jjlijlc[n_ ni nlcj f_hanb qcff [fq[sm gchcgct_ _h_las ]ihmogjncih- hi g[nn_l nb_ miol]_ z

\[nn_ls _f_]nlc]- bs\lc^- `o_f ]_ff- \ci"^c_m_f- _nb[hif- _n]. Dil _r[gjf_- _f_]nlc] p_bc]f_m ][j[\f_ i` `[mn_l

mj__^ [h^ fiha_l l[ha_ l_kocl_ gil_ \[nn_lc_m qbc]b gomn gip_ gil_ q_cabn- ]ihmog_ gil_ IU"biolm [h^

jli^o]_ gil_ q[mn_. Blcpcha ih_ gcf_ ch [ R_mf[ cm gil_ _``c]c_hn nb[h ^lcpcha nb[n gcf_ ch [ Jch]ifh L[pca[nil

\on hin h_[lfs [m _``c]c_hn [m omcha [h LCT.

T_bc]f_ mct_ [fmi g[nn_lm- hin ihfs ni ^cl_]n _h_las m[pcham \on [fmi ni nb_ j[l[g_n_lm nb[n [``_]n nb_ \ocfn

_hpclihg_hn. Qj[]_ `il j[lecha cm _rj_hmcp_ [h^ ^i_m hin ^cl_]nfs jli^o]_ l_p_ho_. N[lecha l_kocl_g_hnm

^lcp_ oj nb_ ]imn i` l_mc^_hnc[f ]ihmnlo]ncih [h^ [``_]n nb_ _``c]c_h]s i` ]igg_l]c[f ij_l[ncihm. Qcgjfs l_"

mnlcjcha j[lecha finm `il LCTm ]iof^ ch]l_[m_ nb_ fin ][j[]cns \s 185).

Rb_m_ cmmo_m mcah[f [ ]ofnol_ ]b[ha_ [h^ ]ofnol_ ]b[ha_ l_kocl_m _rnl[il^ch[ls f_p_fm i` mojjiln. Ri chp_mn ch

[fn_lh[ncp_m p_bc]f_m- l_mc^_hnm h__^ ]ih`c^_h]_ nb[n fi][f aip_lhg_hnm qcff ^i nb_cl j[ln ni `imn_l nb_

jl[]nc][fcns i` nb_ `off l[ha_ i` [jjlijlc[n_ n_]bhifiac_m.
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=][^ZTbT Kb`TTba

Mh_ i` nb_ `_[nol_m i` aii^ nl[hmjiln[ncih j_l`ilg[h]_ qcff \_ gcr_^ gi^_ mnl__nm. Qo\ol\m ][h nolh [

^cm[^p[hn[a_ chni [h [^p[hn[a_ [m qc^_ mo\ol\[h mnl__nm- ]ihmc^_l_^ [h cgj_^cg_hn ni q[fecha- jlipc^_

ijjilnohcnc_m ni []]iggi^[n_ gcr_^ gi^_ nl[``c] qcnb f[h_m ^_^c][n_^ ni [fn_lh[ncp_ p_bc]f_m.

Gn [jj_[lm fce_fs nb[n f[la_ m][f_ ^_jfisg_hn i` fi][f om_ p_bc]f_m `il mbiln nlcjm ^_j_h^m ih gohc]cj[fcnc_m

jl_j[lcha ni []]iggi^[n_ nb_m_ p_bc]f_m ih gcr_^"gi^_ mnl__nm. Ghn_l]ihh_]n_^ fiq mj__^ lion_m [l_

a_h_l[ffs f[]echa ch _p_ls ]cns. Ji][f [h^ mo\"l_acih[f LCT jf[hm [l_ h__^_^ ni ip_l]ig_ ]ihh_]ncih cmmo_m mi

nb[n ^lcp_lm b[p_ [ ]f_[l oh^_lmn[h^cha i` qb[n lion_m [l_ [p[cf[\f_ ni LCTm.

Aoll_hnfs- [ln_lc[fm [l_ g[h[a_^ mi nb[n nb_s qcff gip_ f[la_ pifog_m i` [onigi\cf_m [n mj__^ fcgcnm i` 35- 40-

45 [h^ ch mig_ ][m_m 55 KNF. Ubcf_ []no[f nl[``c] `fiq i`n_h _r]__^m nb_ mj__^ fcgcnm- ]iha_mncih g[e_m cn [ff

alch^ ni [ b[fn.

LCTm [l_ ]oll_hnfs fcgcn_^ \s `_^_l[f l_aof[ncihm ni [ g[rcgog mj__^ i` 25 KNF [fnbioab nb_s [l_

[onbilct_^ ni nl[p_f ih mnl__nm jimn_^ [n 35 KNF. Rbcm g_[hm nb[n LCTm ][h mb[l_ [ 35 KNF mnl__n [m cm- \on

nb[n nb_s qcff h__^ mj_]c[f mnlcj_^ f[h_m fce_ \c]s]f_ f[h_m ih nb_ mnl__nm qcnb bcab_l mj__^ fcgcnm *l_`_ll_^ ni [m

Af[mm 2 lion_m- Af[mm 1 \_cha [ ^_^c][n_^ li[^q[s- [h^ Af[mm 3 \_cha [ ^_mcah[n_^ gcr_^ gi^_ mnl__n i` 35

KNF il f_mm+. Q[`_ns [h^ nb_ j_l]_jncih i` m[`_ns cm nb_ jlcg[ls ]b[ff_ha_ ch _cnb_l i` nbim_ gcr_^"gi^_

m]_h[lcim.

L_cab\ilbii^ mnl__nm []]iggi^[n_ LCTm qcnb hi j[lnc]of[l jli\f_gm mch]_ nb_s [l_ jimn_^ `il 25 KNF

g[rcgog. Gh `[]n- JST/LCTm qcff g[e_ ]imnfs mj__^ \ogjm ohh_]_mm[ls ch gimn h_cab\ilbii^m.

Rl[p_f ionmc^_ i` nb_ q[fecha h_cab\ilbii^ ][h \_ lion_^ ih [ h_nqile ]ig\chcha l_mc^_hnc[f mnl__nm qcnb 35

KNF"[h^"mfiq_l [ln_lc[fm. Gh mig_ ][m_m- nb_ pifog_ i` nb_ gcr_^"gi^_ nl[``c] il nb_ bcab_l mj__^ fcgcn qcff

l_kocl_ Af[mm 2 lion_m. ?h_]^in[f ch`ilg[ncih ion i` Jch]ifh- A[fc`ilhc[ moaa_mnm nb[n nb_ qc^_ ]ig\ch[ncih"

f[h_m nb[n []]iggi^[n_ \inb \c]s]f_m [h^ LCTm b[p_ `imn_l_^ gil_ \c]s]fcha.

? \if^ pcmcih `il mnl__nm mo]b [m NAF [h^ F[qnbilh_ @fp^ qiof^ \_ [ l_j[lncncihcha qcnb Af[mm 2 ]ig\ch[ncih

LCT/]s]fcha f[h_m [h^ _r]fomcp_ \om f[h_m nb[n ]iof^ []]iggi^[n_ \om l[jc^ nl[hmcn ch \inb ^cl_]ncihm. Rbcm

qiof^ g_[h _fcgch[ncha f_`n nolh ji]e_nm \on i``_lcha nqi nblioab f[h_m `il `off mj__^ [onigi\cf_m [n 45

KNF.

?m i` 2003- 9 dolcm^c]ncihm ch nb_ Qionb @[s b[^ Af[mm 2 \c]s]f_ f[h_m `il [ nin[f i` 52.7 gcf_m- qbcf_ 7 b[p_ hi

mo]b f[h_m. Rill[h]_ b[m nb_ gimn gcf_m *13.5+ `iffiq_^ \s nb_ Acns i` Jim ?ha_f_m *8.9 gcf_m+- P[h]bi N[fim

T_l^_m *8.4+ [h^ A[lmih *7.0 gcf_m+. Rbim_ gcabn \_ jf[]_m ni \_ach \s qc^_hcha nb_ f[h_m ni [fmi

[]]iggi^[n_ LCTm.
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?^ijncha x]igjf_n_ mnl__nm jifc]c_my cm j[ln i` qb[nwm h__^_^ \on `off m][f_ JST cgjf_g_hn[ncih ai_m \_sih^

mnl__n g[h[a_g_hn chni [l_[m mo]b [m ]ihmog_l _^o][ncih- ^lcp_l _ncko_nn_- [h^ j[lecha jifc]c_m.

@ZTTb =][^]aXbX]\

Qionb @[s l_mc^_hnm iqh_^ [\ion 550-000 [onigi\cf_m ch 2000- [jjlircg[n_fs 175-000 i` qbc]b [l_ m_]ih^

il nbcl^ p_bc]f_m. Rb_ ^_p_fijg_hn i` nb_ g[le_n m_ag_hnm jl_pciomfs ^_m]lc\_^ g_[hm nb[n nb_ nl[hmcncih

[q[s `lig nb_ a[mifch_"`o_f_^ p_bc]f_ `f__n ][h jli]__^ [n [ gil_ l[jc^ l[n_ nb[h c` nb_ ihfs ijncih q[m

l_jf[]_g_hn ch domn nb_ bcab"j_l`ilg[h]_ m_ag_hn.

Qig_ jilncih i` nb_ bcab j_l`ilg[h]_ `f__n qcff gcal[n_ ni _rn_h^_^ l[ha_- l_^o]_^ il ][l\ih `l__ `o_f

p_bc]f_m ip_l nb_ h_rn 5 s_[lm- j_lb[jm ni jfoa"ch bs\lc^m- bs^lia_h `o_f ]_ffm- il chhip[ncihm fce_ nb_ Ab_plif_n

Tifn. Qig_ qcff \_ l_jf[]_^ \s nb_ `off mj__^- fcgcn_^ l[ha_ ]iggon_l ][lm hiq \_achhcha ni [jj_[l ch nb_

g[le_n- nb_ Kcf_m Ai^[ il @KUwm Kchc"Aiij_l Kchc"C `il _r[gjf_.

K[hs i` nb_ m_]ih^ [h^ nbcl^ p_bc]f_m ch [ biom_bif^ [l_ ][h^c^[n_m `il l_jf[]_g_hn [n nb_ \innig _h^ z \s

fi][f om_ p_bc]f_m ch]fo^cha nb_ Q_aq[s- _f_]nlc] \ce_- LCT [h^ KQCT. ?m g_hncih_^- ]igjf_n_ mnl__nm jifc]c_m

[h^ _^o][ncih[f jlial[gm nb[n mojjiln ]ihmog_lmw qcffchah_mm ni om_ p_bc]f_m [jjlijlc[n_ ni nlcj nsj_ [l_

e_sm ni nbcm nl[hmcncih.

=P` KWP`X\V KT`dXRT

A[l mb[lcha cm nb_ jl[]nc]_ i` i``_lcha [``il^[\f_ biolfs l_hn[fm i` _rn_h^_^ l[ha_ p_bc]f_m `lig chmc^_ [

h_cab\ilbii^ "" a[mifch_ `o_f_^ ni^[s [h^ ch nb_ `il_m__[\f_ `onol_- [fnbioab mig_ gcr i` [fn_lh[n_ `o_f

p_bc]f_m qcnb p[lciom l[ha_m cm fce_fs. Rb_ jichn cm nb[n c` [ l_mc^_hn h__^m ni ^lcp_ ion i` nb_ h_cab\ilbii^

ihfs i]][mcih[ffs- nb_h m/b_ h__^ hin iqh [h _rn_h^_^ l[ha_ p_bc]f_ c` ih_ ][h \_ [``il^[\fs l_hn_^ fi][ffs ih

^_g[h^.

Rb_ c^_[ i` `f_rc\f_ n_lgm `il ][l l_hn[fm ehiqh [m x][l mb[lchay b[m aliqh ch p[lciom jf[]_m [lioh^ nb_ h[ncih.

Rb_ n[la_n b[m mi `[l \__h ^_hm_ ol\[h h_cab\ilbii^m mo]b [m `ioh^ ch Abc][ai [h^ [fmi ]iff_a_ ][gjom_m

qcnb [ f[la_ l_mc^_hn jijof[ncih i` mno^_hnm qbi ^i hin l_aof[lfs l_kocl_ [ ginil p_bc]f_.

Gh K_nlijifcn[h Jim ?ha_f_m- Xcj A[l jlipc^_m m_lpc]_ ni \inb SQA [h^ SAJ? \on hin s_n _fm_qb_l_ ch nb_

Aiohns. Rb_ Q@AAME g[^_ [ jl_fcgch[ls chkocls ni Xcj A[l ch 2007. Xcj A[l _rjl_mm_^ chcnc[f chn_l_mn ch nb_

m_]ih^ ][l l_jf[]_g_hn mnl[n_as \on nb_ l_]_mmcih g[^_ chhip[ncih [h^ g[le_n _rj[hmcih go]b gil_

^c``c]ofn.
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=][^TbXbXdT E]RPZ LPfX FP`YTb

Rb_ ai[f cm `il j_ijf_ ni a_n qb_l_ nb_s h__^ ni ai qcnbion \olhcha a[mifch_. U[fecha< j_lmih[ffs iqh_^

LCTm< ]iggon_l ][lm< ][l mb[lcha m_lpc]_m< [h^ jo\fc] nl[hmcn [ff ][h jf[s [ lif_. Qi ][h [ go]b qc^_l

^_jfisg_hn i` ]iggih ][llc_lm z ][l [h^ ^lcp_lm [p[cf[\f_ j_l nlcj. R[rcm- ch inb_l qil^m- biq_p_l- [h

_rj[h^_^ ]ih]_jn i` n[rcm.

Rl[p_f_lm ni nbcl^ qilf^ h[ncihm omo[ffs _h]iohn_l [ hip_f `ilg i` jlcp[n_ ]iggih ][llc_l. Rb_s gcabn \_

j_^c][\m il ginilct_^ lc]emb[qm l_`_ll_^ ni ch Qionb_[mn ?mc[ [m noe"noem. N_^c][\m g[s \_ ih nb_cl q[s \[]e

ch Jim ?ha_f_m [m nb_ Acnswm Rl[hmjiln[ncih Aiggcnn__ cm ch nb_ jli]_mm i` _p[fo[ncha [ jlijim[f ni [ffiq

]igg_l]c[f j_^c][\m ch ]_ln[ch ^cmnlc]nm *m__ bnnj;//f[.mnl__nm\fia.ila+. K[hs i` nb_ fi][f om_ p_bc]f_m qcnb [h

_hnl_jl_h_ol ^lcp_l ][h [fmi \_ ^_jfis_^ [m ]igg_l]c[f ]iggih ][llc_lm il ch hih"jli`cn mcno[ncihm fce_ ^c[f"

["lc^_ `il m_hcilm.

? ]igj_ncncp_ fi][f ]iggih ][llc_l g[le_n ]iof^- c` [``il^[\f_- jlipc^_ ih ^_g[h^- ^iil"ni"^iil m_lpc]_

qcnbch nb_ fcgcn_^ m_lpc]_ [l_[m ]ihn_gjf[n_^ ch nb_ f[h^ om_ ]igjih_hn i` nb_ Qomn[ch[\f_ Qionb @[s

Qnl[n_as.

IcQZXR L`P\aXb

Rl[hmcn jf[hhcha cm [ m]c_h]_ ch cnm_f`. Rbcm pcmcih i` nb_ gi\cfcns ]igjih_hn i` [ Qomn[ch[\f_ Qionb @[s ][hhin

jlipc^_ go]b gil_ nb[h mig_ a_h_l[f c^_[m [\ion nb_ lif_ i` nl[hmcn.

Rb_ Qionb @[s b[m ji]e_nm i` p_ls fiq ^_hmcns biomcha \on `il nb_ gimn j[ln cn cm [ l_f[ncp_fs ^_hm_ mo\"l_acih.

A_ln[chfs ^_hm_ _hioab ni domnc`s \_nn_l nl[hmcn m_lpc]_ nb[h _rcmnm. Rb_ qcf^ ][l^ ch nl[hmcn jf[hhcha ][h \_

_rj_]n_^ ni \_ nb_ ch]ihmcmn_h]s ch nl[hmcn `oh^cha- _mj_]c[ffs nb[n ^_^c][n_^ ni nb_ Qionb @[s. Aigj_ncncih

`il `oh^cha qcnbch Jim ?ha_f_m Aiohns cm `c_l]_.

Mh_ h__^ cm nlofs l[jc^ nl[hmcn ]ihh_]ncihm ni nb_ inb_l mo\"l_acihm ch J? Aiohns [h^ ni nb_ chn_l"]cns l[cf

h_nqile nb[n m_lp_m [ff i` Qionb_lh A[fc`ilhc[. Rb_ F[l\il Qo\^cpcmcih l[cf fch_ cm ch nb_ _[lfs jf[hhcha mn[a_

\on _p_h c` cn [^p[h]_m ch nb_ `oh^cha ko_o_ [h^ a_nm \ocfn- cn qiof^ hin \_ach ij_l[ncih \_`il_ 2025"2030.

Rb_ gimn l_]_hn m[f_m n[r g_[mol_ ch]fo^_^ [h _rj_h^cnol_ jf[h `il nb_ h_rn 20 ni 30 s_[lm [h^ jlid_]nm `il

nb_ Qionb @[s [l_ ch nb_ m_]ih^ [h^ nbcl^ ^_][^_m. Rb_l_`il_- nb_ fiha n_lg om_ i` nl[hmcn l_miol]_m ch nb_

]iohns b[m \__h _mn[\fcmb_^ [h^ nb_ Qionb @[s ][hhin _rj_]n [hs mcahc`c][hn a[chm ch l[jc^ nl[hmcn m_lpc]_ `il

nb_ h_rn 20 s_[lm [n f_[mn.

? m_]ih^ nl[hmcn m_lpc]_ h__^ cm l[jc^ ]cl]of[ncih qcnbch nb_ Qionb @[s cnm_f`- j[lnc]of[lfs ni nb_ p[lciom

_gjfisg_hn ]_hn_lm [h^ ni inb_l mchaf_ `oh]ncih ]_hn_lm fce_ nb_ ]iff_a_m [h^ ohcp_lmcnc_m.
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Dch[ffs nb_l_ qcff \_ [ h__^ `il ]cl]of[ncih \_nq__h nb_ p[lciom h_cab\ilbii^ ]igg_l]c[f ]ih]_hnl[ncihm

jlijim_^ ch nb_ f[h^ om_ ]igjih_hn i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as. Rbim_ m_lpc]_m gcabn h__^ ni \_

^_g[h^"l_mjihmcp_- il [ l[jc^ `cr_^ lion_ B?QF msmn_g.

Mh_ i` nb_ ]b[ff_ha_m ch ]l_[ncha nb_ nl[hmcn _f_g_hn i` nb_ Tcmcih cm nb_ f[]e i` [ xnl[hmcn m_lpc]_ ch^_ry il RQG

*]igj[l[\f_ ni nb_ f_p_f i` m_lpc]_ ch^_r `il chn_lm_]ncih j_l`ilg[h]_+ nb[n qiof^ [ffiq _[]b mo\"l_acih ni

]b[l[]n_lct_ cnm f_p_f i` m_lpc]_ `il ]igj[lcmih ni inb_l mo\"l_acihm- ni m_n fiha n_lg ai[fm niq[l^ qbc]b

jlial_mm ]iof^ \_ g_[mol_^- [h^ ni _p[fo[n_ nb_ l_mc^_hnc[f ^_hmcns"nl[hmcn m_lpc]_ \[f[h]_.
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KcabPX\PQZT K]cbW <Pg6 EP\S MaT NXaX]\

Rb_ f[h^ om_ ]igjih_hn i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as qcff n[e_ ^_][^_m ni cgjf_g_hn [h^ l_[]b [

nbl_mbif^ i` cgj[]n. J[h^ om_ cm [fmi nb_ gimn jifcnc][ffs ^c``c]ofn ni ]b[ha_ ch j[ln \_][om_ i` nb_ _rn_h^_^

jo\fc] ^c[fiao_ nb[n qcff \_ h_]_mm[ls.

Ub_h ]b[ha_ chpifp_m [^^cha biomcha- _p_h [n nb_ fiq ^_hmcnc_m moaa_mn_^ \s nb_ Qomn[ch[\f_ Qionb @[s

Qnl[n_as- ]cnc_m qcff b[p_ f_acncg[n_ ]ih]_lhm `il `cm][f cgj[]nm. Fiomcha n_h^m ni [^^ ]imn \ol^_hm qbcf_ l_n[cf

a_h_l[n_m l_p_ho_.

M` nb_ 9 ^_p_fijg_hn m]_h[lcim ^_p_fij_^ \s CP? ch nb_ _]ihigc] ]igjih_hn i` nb_ Q@RNQ- nb_ \ca \ir l_n[cf

^_p_fijg_hn jli^o]_^ nb_ f[la_mn `cm][f \_h_`cn ni ]cnc_m. Rb[n nbcm qiof^ [fmi qilm_h nl[hmjiln[ncih

j_l`ilg[h]_ ch nb_ h_cab\ilbii^ l_gch^m om nb[n nb_ `cm][fct[ncih i` f[h^ om_ b[m \__h [h cmmo_ `il s_[lm [h^

h__^m ni \_ [^^l_mm_^ b_[^"ih \s jifc]s g[e_lm ch Q[]l[g_hni z nbcm ncg_ ch il^_l ni cgjlip_ nl[hmjiln[ncih

j_l`ilg[h]_. Q@ 375 [^^m ola_h]s ni nb_ mcno[ncih mch]_ cn cm ch]igj[nc\f_ qcnb ]oll_hn `ch[h]cha `il fi][f

aip_lhg_hn nb[n g[e_m \ca \ir l_n[cf [ gohc]cj[f fc`_fch_.

Rb_ ^c]nog nb[n xcnm ncg_ ni \ocf^ oj- hin iony cm _[ms ni m[s \on go]b b[l^_l ni ^i [n f_[mn `lig nb_ gohc]cj[f

j_lmj_]ncp_. Gh g[nol_ mo\ol\m- nb_l_ [l_ ][j[]cns cmmo_m qb_h [^^cha [hsnbcha- \on _mj_]c[ffs biomcha. N[lem

[h^ ij_h mj[]_ [l_ hinilciomfs ^c``c]ofn ni [^^ ch jlijilncih ni h_q ^_p_fijg_hn. Rqi i` nb_ nbl__ ]cnc_m

mno^c_^ \s CP? q_l_ `ioh^ ni b[p_ m_lciom mifc^ q[mn_ ^cp_lmcih ^_`c]c_h]c_m. Rb_ f[h^ `cffm m_lpcha nb_ Qionb

@[s [l_ _rj_]n_^ ni \_ _rb[omn_^ ch 2009"10. Q_q_l ]ih^cncih [h^ ][j[]cns ]iof^ \_ [h cmmo_ ch g[hs ]cnc_m

\on l_f[ncp_fs _rj_hmcp_ [mm_mmg_hnm [l_ h__^_^ ch il^_l ni ehiq biq m_lciom nbim_ jli\f_gm [l_. I_s

chn_lm_]ncihm ij_l[n_ [n f_p_f i` m_lpc]_ C il D nblioabion nb_ Qionb @[s. Gh F[qnbilh_- fi][ncih i` nb_

^_hm_mn ]illc^il mno^c_^- 7 ion i` 7 g_[mol_^ chn_lm_]ncihm q_l_ l[n_^ [n JMQ C il D.

CP? [fmi _r[gch_^ nb_ a_h_l[f `oh^ l_p_ho_m [h^ _rj_h^cnol_m `il nb_ 3 ]cnc_m mno^c_^ ch il^_l ni ^_n_lgch_

nb_ `cm][f cgj[]n i` h_q ^_p_fijg_hn *CP? [h[fst_^ 4 i` nb_ 8 mno^s [l_[m [h^ nb_s q_l_ ch 3 ]cnc_m z nqi

q_l_ ch P_^ih^i @_[]b+. Aimnm [h^ l_p_ho_m [l_ _rjl_mm_^ ch n_lgm i` _kocp[f_hn ^q_ffcha ohcnm *CBSm+. Rb_

[h[fsmcm ^_n_lgch_^ nb[n ch ih_ i` nb_ ]cnc_m nb_ ]imn j_l CBS _r]__^_^ nb_ l_p_ho_ *g_[hcha nb[n

^_p_fijg_hn i` [hs ech^ qiof^ ]l_[n_ [ ^l[ch ih nb_ a_h_l[f `oh^+. ? m_]ih^ ]cns q[m _r[]nfs \[f[h]_^ [h^ [

nbcl^ q[m mfcabnfs jimcncp_. @on nbcm [h[fsmcm q[m ]ih^o]n_^ \_`il_ nb_ l_]_mmcih qcnb cnm jl_]cjcniom ^_]fch_m ch

gohc]cj[f l_p_ho_. ?n nbcm jichn- jli\[\fs hih_ i` nb_ ]cnc_m mno^c_^ ]iof^ [``il^ ni [\mil\ [hs ^_p_fijg_hn

jlid_]n.

U_ m[c^ _[lfc_l nb[n nb_ j[nn_lh i` \ocf^cham h__^ hin ]b[ha_ [n [ff `il a[mifch_ ]ihmogjncih [h^ EFE

_gcmmcihm ni ^_]l_[m_. Fiq_p_l- nb_ Qionb @[s b[m \__h \ocfn ch [h [oni"ilc_hn_^ j[nn_lh. Qi cn g[e_m m_hm_

ni om_ qb[n_p_l h_q ]ihmnlo]ncih [h^ l_jf[]_g_hn nb[n qcff []no[ffs a_n \ocfn ni ]ihnlc\on_ ni mb[jcha

_hpclihg_hnm nb[n `imn_l q[fecha- [fn_lh[ncp_ gi^_m- [h^ [fn_lh[ncp_ p_bc]f_m.
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Ch_las- hi g[nn_l cnm miol]_- qcff b[p_ ]imnm ni a_h_l[n_ [h^ ^cmnlc\on_- [h^ qcff jli^o]_ q[mn_. Aihm_lpcha

_h_las qcff [fq[sm \_ [ aii^ jl[]nc]_ [h^ nb_ ^_p_fijg_hn j[nn_lh cm ih_ i` nb_ `[]nilm nb[n ][h b_fj

]ihm_lp_ _h_las.

Rb_ jli\f_g cm nb[n nb_ \ocfn _hpclihg_hn qcff n[e_ ^_][^_m ni mcahc`c][hnfs ]b[ha_- _p_h c` nb_l_ q[m [

\fo_jlchn `il biq ni ]b[ha_ cn ch nb_ g[hs ^c``_l_hn ]ihn_rnm ch qbc]b ]b[ha_ gomn i]]ol. Gh`l[mnlo]nol_-

\ocf^cham- [h^ nb_cl dorn[jimcncih [l_ fiha n_lg jlijimcncihm [h^ b[p_ nb_ `f_rc\cfcns i` inb_l nbcham nb[n [l_

fcn_l[ffs ][mn ch mnih_ *il ]ih]l_n_- [mjb[fn- il mn__f+ z p_ls fcgcn_^.

@on- cn cm jimmc\f_ nb[n nb_ l_`ilgm ih nb_ gi\cfcns mc^_ qcff hin jli]__^ [m koc]efs [m _rj_]n_^- il hin \_ [m

_``_]ncp_ [m jl_^c]n_^. Gn cm [fmi jimmc\f_ nb[n nb_ ]fcg[n_ jli\f_g cm qilm_ nb[h [hnc]cj[n_^ il nb[n [ a_hoch_

a[mifch_ ]lcmcm qcff [jj_[l ch nb_ mbiln loh. Gn cm [a[chmn nbim_ jlimj_]nm nb[n ]b[ha_m ch nb_ ^_p_fijg_hn

j[nn_lh mbiof^ jli]__^. Gh inb_l qil^m- cn qiof^ \_ [ \ca a[g\f_ hin ni jli]__^ qcnb [n f_[mn mig_ n_mn ch nb_

h_[l `onol_ i` nb_ f[h^ om_ ]igjih_hn i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as.

ETPdT G] GTXVWQ]`W]]S <TWX\S

? nl[hmjiln[ncih mnl[n_as nb[n ^_j_h^m ih [onigi\cf_m l_kocl_m nbcham mjl_[^ ion qcnb mcahc`c][hn ^_mnch[ncihm

q_ff mojjfc_^ qcnb j[lecha. Rb_ nsjc][f [oni mo\ol\ b[m l_n[cf ^_p_fij_^ ch fiq ^_hmcns g[ffm mollioh^_^ \s [

m_[ i` j[lecha [h^ [fiha [ln_lc[fm nb[n [l_ nb_ lion_m \_nq__h l_mc^_h]_m [h^ qile jf[]_m. Bcmn[h]_m [l_ hin

go]b i` [h cmmo_ mch]_ [onim ][h ]ip_l [ fin i` alioh^ ch [ mbiln j_lci^ z ohf_mm ]iha_mncih b[m ^_p_fij_^

\_][om_ nb_ mjl_[^"ion `l[g_qile b[m \_]ig_ nii ^_hm_fs `cff_^"ch ip_l ncg_. @_cha _h`l[h]bcm_^ l_kocl_m

iqhcha [ ginil p_bc]f_.

? nl[hmjiln[ncih mnl[n_as nb[n ^_j_h^m ih jo\fc] nl[hmcn l_kocl_m bcab ^_hmcns biomcha [h^ mig_ f_p_f i`

]igg_l]c[f []ncpcns [n nb_ []]_mm hi^_m- _mj_]c[ffs ch nb_ ][m_ i` l[cf. ?h c^_[f nl[hmcn msmn_g ][llc_m f[la_

pifog_m i` j_ijf_ `lig ^cmj_lm_^ fi][ncihm chni [ ]_hnl[f g[le_njf[]_ fce_ [ ]_hnl[f \omch_mm ^cmnlc]n.

Rb_ nl[hmcn"\[m_^ mnl[n_as l_kocl_m bcab f_p_fm i` jo\fc] ][jcn[f chp_mng_hn ch ch`l[mnlo]nol_ [h^ _kocjg_hn. Gh

[^^cncih- f[la_ [giohnm i` jo\fc] [h^ jlcp[n_ chp_mng_hn [l_ omo[ffs l_kocl_^ `il \ocf^cha nb_ ^_hm_ hi^_m

nb[n nb_ _]ihigc]m i` nl[hmcn l_kocl_. Fiq_p_l- nbcm chp_mng_hn j[nn_lh `[cfm ni mjl_[^ nb_ \_h_`cnm ni _p_ls

h_cab\ilbii^ ch h__^ i` cgjlip_^ nl[hmjiln[ncih j_l`ilg[h]_.

Bcmn[h]_ `lig l_mc^_h]_ ni nl[hmcn [h^ `lig nl[hmcn ni ]igg_l]c[f ^_mnch[ncihm [l_ cgjiln[hn. U[fecha

^cmn[h]_ i` [ b[f` gcf_ jlipc^_m nb_ ion_l fcgcn. @_sih^ nb[n ^cmn[h]_ nl[hmcn cnm_f` \_]ig_m [oni ^_j_h^_hn [m

lc^_lm ^lcp_ ni nb_ []]_mm hi^_m.

Rb_ nl[hmjiln[ncih mnl[n_as _hpcmcih_^ `il nb_ Qionb @[s ^_j_h^m ih q[fecha [m nb_ jlcg[ls gi^_ [h^ fi][f

om_ p_bc]f_m [m [ ]fim_ m_]ih^[ls- il nb_ l_p_lm_ ch mig_ h_cab\ilbii^m. Gn l_kocl_m g[hs ]igj[]n

]igg_l]c[f hi^_m _[]b qcnb li\omn `oh]ncih[fcns nb[n m_lp_ [m ^_]_hnl[fct_^ ^_mnch[ncih hi^_m qbc]b jli^o]_
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mbiln"^cmn[h]_ []]_mm ni ]igg_l]_ `il pclno[ffs _p_lsih_ *nb_ Qnl[n_as i` Bcmnlc\on_^ Aigg_l]c[f

Aih]_hnl[ncihm+.

Rbcm f[h^ om_ ]igjih_hn i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as b[m [h chb_l_hn mj[nc[f _kocns mch]_ cn m__em ni

^cmnlc\on_ ]ih]_hnl[ncihm i` ]igg_l]_ l_f[ncp_fs _p_hfs mi nb[n _p_ls l_mc^_hn b[m h_[l\s []]_mm ni qb[n nb_s

h__^. Gn [pic^m ]b[hh_fcha chp_mng_hn qbc]b sc_f^m \_h_`cnm ^cmjlijilncih[n_fs ni nb_ l_mc^_hnm [h^ \omch_mm_m

chmc^_ nb[n ]b[hh_f- [ ]lcnc][f mbiln]igcha ch ][m_ i` [ momn[ch_^ `o_f ]lcmcm nb[n qiof^ ^l[g[nc][ffs ch]l_[m_ nb_

]imnm i` [oni"gi\cfcns.

D]Qa"B]caX\V"KT`dXRTa FPbRW Pb P LP`VTb >XabP\RT

Aih]_jno[ffs- nb_ jlcg[ls f[h^ om_ i\d_]ncp_ mbiof^ \_ ni jlipc^_ mig_nbcha fce_ 80) i` nb_ ^_mnch[ncihm

h__^_^ \s l_mc^_hnm i` _[]b h_cab\ilbii^ [n [ ^cmn[h]_ hi `olnb_l nb[h [ l_[mih[\f_ lc^_ ch [ fi][f om_

p_bc]f_. Qo\d_]n ni `olnb_l mno^s [h^ ^cm]ommcih- q_ [mmog_ nb[n ^cmn[h]_ ni \_ [\ion 3 gcf_m.

Gh inb_l qil^m- nb_ ai[f i` nb_ f[h^ om_ ]igjih_hn cm ni ]l_[n_ [ g[n]b ch _[]b h_cab\ilbii^ \_nq__h di\m-

biomcha [h^ m_lpc]_m qcnbch 3 gcf_m 80) i` nb_ ncg_. P_nolhcha ni nb_ TKR `ilgof[- nbcm g_[hm nb[n nb_ .8

ncg_m nb_ mog i` nb_ ?p_l[a_ Dl_ko_h]s j_l nlcj nsj_ ncg_m ?p_l[a_ Bcmn[h]_ j_l nlcj nsj_ [ff ^cpc^_^ \s nb_

hog\_l i` nlcj nsj_m mbiof^ \_ f_mm nb[h il _ko[f ni 3 gcf_m.

Rb_ mn[h^[l^m i` nbl__ gcf_m [h^ 80) i` nb_ ncg_ g[s n[e_ g[hs s_[lm ni []]igjfcmb. Gn g[s \_ nb[n ni^[s

nb_ di\m"biomcha"m_lpc]_ g[n]b cm [n 5 gcf_m `il 60) i` nb_ nlcjm. Rb_ [p_l[a_ ^cmn[h]_ [n qbc]b [ di\m"

biomcha"m_lpc]_ g[n]b cm []bc_p_^ 80) i` nb_ ncg_ ]iof^ \_]ig_ [ om_`of g_nlc] `il _p[fo[ncha jlial_mm `lig

nb_ f[h^ om_ mc^_. K[echa nb_ gimn `l_ko_hn hih"qile nlcjm [m mbiln [m jimmc\f_ ][h [fmi b_fj ]igj_hm[n_ `il

nb_ ch_pcn[\fs fiha_l qile nlcjm.

LW`TT FXZT K_cP`T EMN =][[c\XbXTa

U_ l_`_l ni nb_m_ 3 mko[l_ gcf_ [l_[m [m JST Aiggohcnc_m. Rbcm g_[hm nb[n nb_ Qionb @[s mo\"l_acih ][h

gil_ il f_mm \_ ila[hct_^ chni [\ion 5 i` nb_g. ? JST Aiggohcns cm l_[ffs hinbcha gil_ nb[h [ g[le_n [l_[

ip_lf[s mb[j_^ [lioh^ JST ][j[\cfcnc_m. JST ]iggohcnc_m qcff b[p_ hi `ilg[f _rcmn_h]_.

JST Aiggohcnc_m qcff jlipc^_ [ mj[nc[f `l[g_qile `il gihcnilcha [h^ aoc^cha nb_ mj[nc[f ^cmnlc\oncih i`

`oh]ncih[fcns mi nb[n cn ][h- ip_l ncg_- \_ g[mm[a_^ mi [m ni `ilg nb_ g[n]b qcnb nb_ nlcj ^_mnch[ncihm i` nb_

l_mc^_hnm. Fiq nbcm ][h \_ []]igjfcmb_^ ch jl[]nc]_ cm ^cm]omm_^ ch nb_ Ggjf_g_hn[ncih m_]ncih i` nbcm l_jiln.
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=]\RT\b`PbTS =][[T`RXPZ eXbW HUUaTb Kb`TTb IPbbT`\a

Rb_ Q@RNQ `ioh^ nb[n ]ih]_hnl[n_^ ]igg_l]c[f hi^_m fi][n_^ [m ]fim_ ni [m g[hs l_mc^_hnc[f h_cab\ilbii^m

[m cm _]ihigc][ffs jimmc\f_- [l_ ]ihmcmn_hn qcnb gi\cfcns \[m_^ ih q[fecha [h^ fi][f om_ p_bc]f_m.

Gh inb_l qil^m- ch il^_l ni `imn_l nb_ ^_p_fijg_hn i` h_cab\ilbii^m qcnb [ bcab l[n_ i` q[fecha- ]igj[]n

]igg_l]c[f ]ih]_hnl[ncihm qcnb \inb l_n[cf [h^ i``c]_ ]igjih_hnm h__^ ni \_ ^_p_fij_^ [lioh^ chn_lm_]ncihm

i` g[dil [ln_lc[fm. Rb_m_ ]_hn_lm mbiof^ ch]iljil[n_ [h i``c]_"\[m_^ qile `il]_ [h^ ch]fo^_ nb_ mi"][ff_^

h_cab\ilbii^ `oh]ncihm jfom inb_l `oh]ncihm nb[n acp_ _[]b ]_hn_l mig_ `ilg i` mj_]c[fct[ncih *nb_ _rjiln

\[m_ i` nb_ h_cab\ilbii^ _]ihigs+.

Rb_l_ [l_ 16 chn_lm_]ncihm i` g[dil [ln_lc[fm ch nbl__ mko[l_ gcf_m i` nb_ nsjc][f alc^ j[nn_lh `ioh^ nblioabion

nb_ ]i[mn[f [h^ chf[h^ ]cnc_m. G^_[ffs nbim_ 16 chn_lm_]ncihm qcnb ]ih]_hnl[n_^ ]igg_l]c[f `oh]ncih[fcns ch nb_

]_hn_l i` _[]b qcff m[ncm`s 80) i` nb_ nlcj ^_mnch[ncihm i` nb_ l_mc^_hnm G` nb[n cm nb_ ][m_- fi][f om_ p_bc]f_m

mojjf_g_hn_^ \s mig_ `ilg i` nl[hmcn [h^ pcailiom ]igj_ncncih [giha mbiln b[of [fn_lh[n_ n[rcm mbiof^ \_

nb_ c^_[f gi^_m `il ]cl]of[ncha [giha nb_ ]_hn_lm.

Mh_ i` nb_ _]ihigc] l_[fcnc_m ^_n_lgch_^ \s nb_ Q@RNQ q[m nb[n q[fecha h_cab\ilbii^m ][hhin- _p_h qcnb

_rnl_g_ f_p_fm i` l_mc^_hnc[f ^_hmcns- mojjiln nb_ ]igg_l]c[f []ncpcnc_m ch nb_ h_cab\ilbii^ ]il_. Tcmcnilm

`lig inb_l h_cab\ilbii^m jlipc^_ nb_ ^_g[h^ h_]_mm[ls ni mojjiln nb_ ]igg_l]_. Rbcm cm qbs mig_

p_bc]of[l g_[hm i` ]cl]of[ncih \_nq__h nb_ ]_hn_lm cm [h _]ihigc] h_]_mmcns.

CP? ^_p_fij_^ [ m]_h[lci ni cffomnl[n_ nbcm jichn. xG` ih_ q_l_ ni ]ihp_ln [ gcf_ fiha mnl_n]b i` [ ]illc^il chni

nbl__ mnils gcr_^"om_ om_ l_mc^_hnc[f [\ip_ l_n[cf *570-000 mko[l_ `__n+- nb_ l_mc^_hnc[f ]igjih_hn *916 ohcnm+

qcff []]iohn `il [jjlircg[n_fs 3) i` nb_ nin[f ^_g[h^ l_kocl_^ ni mojjiln nb_ h_q l_n[cf. Rb_ l_n[cf_lm ch

inb_l ]illc^il qcff b[p_ ni l_fs ih inb_l miol]_m i` ^_g[h^ ni mojjiln 97) i` nb_ m[f_m.y *N[a_ 5- Rb_

Aigj[mm @fo_jlchn K[le_n D_[mc\cfcns ?h[fsmcm- C]ihigc] P_m_[l]b ?mmi]c[n_m- Hofs 2008+

@[m_^ ih _r[gchcha ^_g[h^ [fih_- nb_ ]illc^il chn_lm_]ncihm ]f_[lfs b[p_ nb_ jin_hnc[f ni mojjiln [

mcahc`c][hn f_p_f i` l_n[cf- \on [l_ hin ]oll_hnfs ilc_hn_^ ni nb[n g[le_n. *Q__ j[a_ 80 i` nb_ CP? P_jiln+

Mh_ [^^cncih[f `ch^cha q[m nb[n [ jbsmc][f `_[nol_ nb[n _hb[h]_m nb_ ][jnol_ l[n_ i` [ ]igg_l]c[f ^cmnlc]n cm [h

i``m_n mnl__n j[nn_lh nb[n ]l_[n_m [ m_hm_ i` jf[]_ ch nb_ `ilg i` [h _h]f[p_. Rbcm moaa_mnm nb[n ch ][m_m qb_l_

[ j[l]_f cm j[lnc]of[lfs f[la_ z `il _r[gjf_ cn ]oll_hnfs ]ihn[chm [h [acha 1 mnils g[ff qcnb mol`[]_ j[lecha ih [

5 []l_ j[l]_f z cn mbiof^ \_ l_^_p_fij_^ [lioh^ [ mnl__n j[nn_lh nb[n g[e_m []on_ [haf_m qcnb nb_ l_]n[haof[l

alc^.
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Rb_ gcr i` `oh]ncihm mbiof^ ch]fo^_ l_n[cf [h^ i``c]_ [h^ _p_h j_lb[jm mig_ fcabn ch^omnlc[f `il mo]b []ncpcnc_m

[m \c]s]f_ [mm_g\fs. ?^^cha biomcha qiof^ g_[h f_mm mj[]_ [p[cf[\f_ `il nb_ ]igg_l]c[f ]ih]_hnl[ncih qbc]b

[]nm [m nb_ ^_g[h^ g[ah_n nb[n ^l[qm nlcjm `lig nb_ [^d[]_hn h_cab\ilbii^. Rb_l_ qcff \_ _hioab biomcha

qcnbch nb_ b[f` gcf_ q[fecha l[^com [h^ nb_ 3 gcf_ [l_[ qcnbch qbc]b JSTm qcff \_ _``_]ncp_.

C\bT`aTRbX]\a >TUX\T P GPbc`PZ BXT`P`RWg ]U =T\bT`a P\S I`]b]"=T\bT`a

Rb_l_ [l_ 3 nsj_m i` chn_lm_]ncihm;

" K[dil"K[dil z qb_l_ nqi g[dil [ln_lc[fm ]limm

" K[dil"Kchil z qb_l_ [ g[dil [ln_lc[f ]limm_m [ gchil

" Kchil"Kchil z qb_l_ nqi gchil [ln_lc[fm ]limm

Ucnbch _[]b 3 gcf_ mko[l_ jf[hhcha [l_[- nb_l_ [l_ 16 chn_lm_]ncihm i` nqi g[dil [ln_lc[fm- 24 chn_lm_]ncihm i`

[ g[dil [h^ [ gchil [ln_lc[f- [h^ 8 gchil"gchil chn_lm_]ncihm. Rbcm `ilgm [ h[nol[f nbl__ f_p_f bc_l[l]bs i`

]_hn_lm.

U_ ^i hin ehiq _hioab s_n ni jimnof[n_ bsjinb_m_m [\ion qb[n ech^ i` `oh]ncih[fcns mbiof^ \_ [mmcah_^ ni

_[]b f_p_f i` nb_ bc_l[l]bs. P_m_[l]b mbiof^ \_ ]ih^o]n_^ ih _rcmncha chn_lm_]ncihm qcnbch nbcm bc_l[l]bs-

j[lnc]of[lfs nbim_ nb[n `_[nol_ mig_ `ilg i` ]ih]_hnl[n_^ ]igg_l]c[f []ncpcns.

Fsjinb_nc][ffs- nb_ g[dil"g[dil [ln_lc[fm ]iof^ \_ nb_ jl_`_ll_^ fi][ncih `il nb_ ^_hm_mn \ocf^cham qcnb nb_

gimn ]igg_l]c[f []ncpcns. Rb_ g[dil"gchilm ]iof^ \_ mcgcf[lfs ]igg_l]c[f \on [n fiq_l ^_hmcnc_m. Rb_ gchil"

gchilm ]iof^ jlipc^_ fi][ncihm `il nb_ gimn ^_hm_ l_mc^_hnc[f \ocf^cham ch nb_ 3 mko[l_ gcf_m- il jimmc\fs

gcr_^"om_ l_mc^_hnc[f ip_l l_n[cf.

Mh_ l_[mih `il [^^cha ]igg_l]c[f ^_hmcns ni nb_ g[dil chn_lm_]ncihm cm nb[n g[hs ni^[s [l_ ilc_hn_^ ni mig_

`ilg i` [oni"gi\cfcns- _mj_]c[ffs a[m mn[ncihm \on [fmi ^lcp_"nblioab `[mn `ii^- go``f_l mbijm [h^ nb_ fce_. ?m

[oni"gi\cfcns ^_]fch_m- mi qcff nb_ h__^ `il [n f_[mn nb_ a[m mn[ncihm- go``f_l mbijm- [h^ g_]b[hc]m.

Nf[hh_lm qcff h__^ ni gihcnil nb_ _pifpcha `o_f g[le_nm `il alioh^ nl[hmjiln[ncih. G` bs^lia_h \_]ig_m nb_

`o_f i` ]bic]_ `il nb_ h_rn a_h_l[ncih i` _rn_h^_^ l[ha_ p_bc]f_m- nb_h cn g[s \_ nb[n nbim_ ]ilh_l fi][ncihm

qcff mncff \_ h__^_^ [m l_"`o_fcha mn[ncihm. G` nb_ _h_las miol]_ \_]ig_m \[nn_ls _f_]nlc]- nb_h `o_fcha mn[ncihm

qcff hin \_ h__^_^ il [n f_[mn hin h__^_^ ch nb_ m[g_ ko[hncnc_m [m a[m mn[ncihm [l_ ni^[s.

Rl_[ncha [ln_lc[fm [m [ m_ko_h]_ i` h_cab\ilbii^ ]_hn_lm il jlini"]_hn_lm g[s q_ff jlip_ ni \_ j[ln i` [

mo]]_mm`of nl[hmcncih [q[s `lig [oni"^igch[h]_.
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>TaXV\PbT K]cbW <Pg =T\bT` U]` C\b`P"JTVX]\PZ L`P\aXb ;RRTaa

Ucnb [ m_gc"l_aof[l j[nn_lh i` ]igg_l]c[f ]_hn_lm qcnbch q[fecha ^cmn[h]_ i` gimn h_cab\ilbii^m- nb_ f[la_mn

il gimn mcahc`c][hn i` nb_g mbiof^ \_ ^_mcah[n_^ [m Qionb @[s Ki\cfcns A_hn_lm "" nb_ []]_mm jichnm ni nb_

chnl["l_acih[f l[jc^ nl[hmcn \[]e\ih_ h_nqile. Rbim_ `_q ]_hn_lm [l_ qb_l_ @PR ch nb_ `onol_ qiof^ mnij ni

]iff_]n j[mm_ha_lm f_[pcha il _hn_lcha nb_ Qionb @[s `lig inb_l mo\"l_acihm. Rbcm cm l_gchcm]_hn i` nb_ A_hn_lm

Nf[h ^_p_fij_^ ch nb_ 1960m *Aih]_jn J?- Jim ?ha_f_m B_j[lng_hn i` Acns Nf[hhcha H[ho[ls- 1970+.

Qionb @[s Ki\cfcns A_hn_lm qiof^ b[p_ mfcabnfs bcab_l ]igg_l]c[f ^_hmcnc_m qcnb `oh]ncih[fcns [jjlijlc[n_ ni

pcmcnilm- _gjfis__m [h^ l_mc^_hnm ]igcha [h^ aicha `lig nb_ Qionb @[s. Rb_m_ jf[]_m gcabn [fmi jlipc^_

[]]_mm ni JSTm [p[cf[\f_ `il ^[s om_ [m mn[ncih ][lm. Rb_ ][l mb[lcha m_lpc]_ ]iof^ \_ fi][n_^ ih ih_ il gil_

i` nbim_ ^_mcah[n_^ ]_hn_lm. Nlcp[n_ n[rcm [h^ jo\fc] B?QF qiof^ [fmi ]fomn_l [lioh^ Qionb @[s Ki\cfcns

A_hn_lm.

IP`YX\V U]` E]RPZ MaT NTWXRZTa

Ub_h ]ihp_lncha fi][f nlcjm `lig bcab j_l`ilg[h]_ [onim ni JSTm- j[lecha ][h \_ [h _``_]ncp_ ]igjf_g_hn ni

gcr_^"gi^_ mnl__nm. ?hs i` nb_ `iffiqcha jifc]c_m qcff _h]iol[a_ JST om[a_;

" Dl__ j[lecha ch gohc]cj[f mj[]_m *jifc]_ qiof^hwn nc]e_n JSTm j[le_^ [n g_n_lm+.

" Nl_`_l_hnc[f j[lecha fi][ncihm ch g[ffm- inb_l jlcp[n_ ]_hn_lm- [h^ gohc]cj[f j[lecha finm.

" B_^c][n_^ j[lecha mjinm- `il _r[gjf_- \s l_jf[]cha j[l[ff_f mjinm `il [onim qcnb b_[^"ch JST j[lecha.

G` nb_ l_jf[]_g_hn i` m_]ih^ [h^ nbcl^ p_bc]f_m ch [ biom_bif^ \s JSTm l_[]b_m mig_ ]lcnc][f g[mm- ]cnc_m qcff

\_ [\f_ ni l_^o]_ j[lecha l_kocl_g_hnm j_l ^q_ffcha ohcn [h^ j_l mko[l_ `iin i` ]igg_l]c[f mj[]_ ch h_q

]ihmnlo]ncih. Rbcm qiof^ l_^o]_ nb_ ]imn i` h_q biomcha [h^ ]igg_l]c[f ^_p_fijg_hn qbc]b qiof^

]ihnlc\on_ ni nb_ nl[hmcncih ni [ JST ilc_hn_^ j[nn_lh. ? `[mn j[]_ i` nl[hmcncih ni JSTm ][h b[p_ [ mcahc`c][hn

cgj[]n ih nb_ j[]_ i` \inb l_mc^_hnc[f [h^ ]igg_l]c[f ^_p_fijg_hn.

AcXST U]` GTe >TdTZ]^[T\b

Mh_ ko_mncih cm biq nbcm mj[nc[f `l[g_qile qiof^ \_ om_^ [m [ aoc^_ ni h_q ^_p_fijg_hn jlid_]nm. Dlig nb_

alioh^ f_p_f- ]cnc_m chn_l_mn_^ ch nlscha [ h_q ^_p_fijg_hn j[nn_lh qcff h__^ ni fiie [n _[]b ^_p_fijg_hn

jlijim[f l_]_cp_^ ch n_lgm i` biq cn ]ihnlc\on_m ni nb_ gcal[ncih i` l_n[cf `lig [ln_lc[f mnlcjm chni ]igj[]n

]ih]_hnl[ncihm.

@_][om_ i` ]ih]_lh `il `cm][f cgj[]nm- nbcm gcal[ncih jli]_mm gcabn qile \_mn \s acpcha jlcilcns ni nb_ h_q

]igg_l]c[f ^_p_fijg_hn jlid_]nm [h^ nb_h l_jf[]cha nb_ _rcmncha ]igg_l]c[f qcnb biomcha. Rbcm qiof^ g_[h

aoc^cha ^_p_fij_lm [q[s `lig nb_ l_mc^_hnc[f ip_l l_n[cf gi^_f nb[n cm jijof[l ni^[s.
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Dlig nb_ mo\"l_acih[f f_p_f- nb_ Q@AAME mbiof^ \_ach qile ih [ mo\"l_acih[f f[h^ om_ [h^ nl[hmjiln[ncih

jf[h nb[n qiof^ jlipc^_ [ `l[g_qile `il aoc^cha []ncih ch nbim_ ]cnc_m chn_l_mn_^ ch omcha cn. Rb_ jf[h cnm_f`

qiof^ \_ ^_p_fij_^ ch ]iij_l[ncih qcnb g_g\_l ]cnc_m [h^ qiof^ c^_hnc`s Qionb @[s Ki\cfcns A_hn_lm [h^

fi][ncihm i` jlini"]_hn_lm ^_mcah[n_^ `il ]igg_l]c[f ^_hmc`c][ncih. Rb_m_ mbiof^ \_ [^d[]_hn ni [ln_lc[fm ih

qbc]b nb_ ]igg_l]c[f cm l_f[ncp_fs if^ qcnb fiq cgjlip_g_hn"ni"f[h^ p[fo_ l[ncim.

Rbcm jf[h qiof^ [fmi nl[]e nb_ mj[nc[f ^cmnlc\oncih i` `oh]ncih[fcns [h^ nb_ fi][ncih i` h_cab\ilbii^ `oh]ncihm

ch j[lnc]of[l. Rb_ ihfch_ ^[n[ \[m_- J? Jinm- b[m g[^_ nb_ `oh]ncih[f ch`ilg[ncih jlipc^_^ \s nb_ Gh`iSQ? ^[n[

\[m_ om_^ ch nb_ Q@RNQ [p[cf[\f_ ni _p_lsih_ `il hi ]imn. Gn [fmi jlipc^_m ch`ilg[ncih [n nb_ j[l]_f f_p_f ih

nb_ p[fo_ l[nci jl_pciomfs moaa_mn_^.

Rbcm mo\"l_acih[f jf[h qiof^ [fmi ^_p_fij [jjli[]b_m ni nl[hm`ilgcha nb_ mchaf_ `oh]ncih ^cmnlc]nm qbc]b `ilg

nb_ l_g[chcha mcahc`c][hn ]b[ff_ha_m ni cgjlipcha nl[hmjiln[ncih j_l`ilg[h]_ ch nb_ Qionb @[s.

Rb_ mo\"l_acih[f f[h^ om_ z nl[hmjiln[ncih jf[h cm _rjfil_^ `olnb_l oh^_l Ggjf_g_hn[ncih.

KX\VZT @c\RbX]\ =T\bT`a6 LWT JT[PX\X\V =WPZZT\VT

Qchaf_ `oh]ncih ]_hn_lm nsjc][ffs [l_ cmf[h^m mollioh^_^ \s j[lecha finm qcnb f[la_ g[le_n [l_[m [h^ hi

[^d[]_hn l_mc^_hnc[f h_cab\ilbii^m. K[hs [nnl[]n f[la_ hog\_lm i` _gjfis__m [h^ ]omnig_lm.

Lin go]b ][h \_ ^ih_ qcnb nb_ f[la_ mn[^cogm il j_l`ilgcha [lnm ]_hn_lm mch]_ bimncha fcp_ j_l`ilg[h]_m il

a[g_m cm qbs nb_s _rcmn. No\fc] nl[hmcn [h^ Af[mm 2 ]ig\ch[ncih \ce_"LCT f[h_m [l_ nb_ ihfs fce_fs l_g_^c_m.

Rbcm cm _ko[ffs nlo_ i` ch^omnlc[f _gjfisg_hn ]_hn_lm fce_ nb_ icf l_`ch_lc_m. R_f_]iggoncha cm hin [ mcahc`c][hn

ijncih mch]_ gimn _gjfis__m qile qcnb nb_cl b[h^m ih g[]bch_ls. Eii^ nl[hmcn m_lpc]_- j_lb[jm ]igj[hs

p[hm- [h^ Af[mm 2 ]ig\ch[ncih f[h_m `il nbim_ qbi fcp_ qcnbch [ `_q gcf_m m__g ni i``_l nb_ \_mn ijncihm.

P_n[cf g[ffm jlipc^_ [^^cncih[f ijjilnohcnc_m. Rb_ f_[^cha ]b[l[]n_lcmnc] i` l_n[cf g[ffm cm nb_cl l_f[ncp_ fiq

^_hmcns- [m fiq [m nqi \omch_mm_m j_l []l_ TQ 10 z 20 j_l []l_ ch iol mno^s ]_hn_lm.

Rb_ `clmn ijncih `il cgjlipcha nb_ nl[hmjiln[ncih j_l`ilg[h]_ i` [ mo\ol\[h g[ff qiof^ \_- qcnbion \ocf^cha

gil_ mko[l_ `iin[a_- ni [^^ g[hs gil_ \omch_mm_m- _[]b qcnb go]b mg[ff_l `ilg[nm nb[h qb[n _rcmnm. B_f

?gi K[ff- nb_ f[la_mn g[ff ch nb_ Qionb @[s- bimnm ihfs 191 \omch_mm_m qbcf_ mno^s ]_hn_l Pcpc_l[ Tcff[a_ b[m

644. Smcha B_f ?gi [m [h _r[gjf_- ^io\fcha nb_ hog\_l i` \omch_mm_m ni [lioh^ 400 ch nb_ m[g_ il gi^_mnfs

_rj[h^_^ mj[]_ mbiof^ cgjlip_ cnm nl[hmjiln[ncih j_l`ilg[h]_ *\s [ffiqcha gil_ nlcj ]b[chcha [h^ \s

][jnolcha gil_ nlcjm \s l_mc^_hnm i` nb_ [^d[]_hn h_cab\ilbii^m+.

Rb_ `oh]ncih[f [h[fsmcm ch R_]bhc][f P_jiln 3 moaa_mnm nb[n ch [^^cncih ni [^^cha \omch_mm_m qcnbion h_]_mm[lcfs

ch]l_[mcha nb_ \ocf^cha mj[]_- g[ffm mbiof^ ^l[g[nc][ffs \li[^_h nb_ \omch_mm gcr ni ch]fo^_ m_lpc]_m hilg[ffs

`ioh^ ch iol mno^s ]_hn_lm *qbc]b n_h^ ni \_ j_lmih[f m_lpc]_m+ [h^ m_p_l[f _gjfisg_hn ][n_ailc_m. Rb_
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N_hchmof[ A_hn_l ih nb_ N[fim T_l^_m N_hchmof[ b[m ]igj[l[ncp_fs \li[^ `oh]ncih[fcns ^o_ ni cnm l_f[ncp_

jbsmc][f cmif[ncih- [h^ ]iof^ ]ih]_cp[\fs \_ [ gi^_f `il nb_ `f[n f[h^ g[ffm ni _gof[n_.

G` h_q ]ihmnlo]ncih cm [h ijncih- nb_ fiac][f ]bic]_ qiof^ \_ ni ]ihp_ln mig_ i` nb_ mol`[]_ j[lecha ][j[]cns ni

[ l_mc^_hnc[f h_cab\ilbii^ \ocfn [n gi^_mn ^_hmcns. Rb_ g[ch joljim_ i` [^^cha biomcha qiof^ \_ ni b_fj

l_^o]_ nb_ cmf[h^ ko[fcns i` g[ffm- gil_ nb[h [^^cha ^_g[h^ `il nb_ l_n[cf ch nb_ g[ff. Qig_ ech^ i` x\lc^a_y

ni _h]iol[a_ j_^_mnlc[h []]_mm `lig _rcmncha h_cab\ilbii^m qiof^ [fmi b_fj.

?hinb_l \ocf^cha ijncih- j[lnc]of[lfs ih nb_ mol`[]_ j[lecha finm- qiof^ \_ [^^cha gil_ ]igg_l]c[f mj[]_. ?m

g_hncih_^ [\ip_- mnl__nm [n []on_ [haf_m n_h^ ni [nnl[]n pcmcnilm gil_ nb[h [ ]ihncho[ncih i` nb_ hilg[f alc^.

Rbcm qiof^ g_[h nb[n nb_ cmf[h^ i` ]igg_l]_ qiof^ \_ mollioh^_^ \s [ ]igg_l]c[f pcff[a_ _hpclihg_hn

qb_l_ j[lecha cm no]e_^ ch \_nq__h nb_ h_q \ocf^cham- jimmc\fs ch mnlo]nol_m- l[nb_l nb[h gihijifctcha nb_

mollioh^cha mol`[]_.

Rb_ aii^ h_qm cm nb[n gi^_ ijncihm ][h cgjlip_ nl[hmjiln[ncih j_l`ilg[h]_ qcnbion [hs ]b[ha_m ni nb_ g[ff

cnm_f`. ?ff i` iol 8 mno^s ]_hn_lm q_l_ hi `olnb_l nb[h 3.5 gcf_m [q[s `lig nb_ h_[l_mn mo\ol\[h g[ff. Rbcm

moaa_mnm nb[n ][l_`of lioncha ]iof^ b_fj cgjlip_ []]_mm `il JSTm [h^ [ Af[mm 2 ]ig\ch[ncih f[h_ qiof^

]_ln[chfs cgjlip_ hih"[onigincp_ p_bc]of[l []]_mm. Ggjlip_^ []]_mm [lao[\fs qiof^ ch]l_[m_ nb_ ][jnol_

l[n_ qcnbch 2 ni 3 gcf_m qbc]b CP? c^_hnc`c_^ [m nb_ b_^a_ [a[chmn fiha loh ^_]fch_ ch gi\cfcns. M` ]iolm_-

cgjlip_^ nl[hmcn m_lpc]_ ]iof^ [fmi cgjlip_ g[ff j_l`ilg[h]_.

Nimn m_]ih^[ls _^o][ncih chmncnoncihm ]iof^ ]ihmc^_l ijncihm ch nqi ^cl_]ncihm. ?^^ `oh]ncih[fcns ni nb_

][gjom- j_lb[jm gil_ mno^_hn l_miol]_m il _p_h ^_hm_ l_n[cf ih mol`[]_ j[lecha finm nb[n qiof^ [jj_[f ni nb_

[^d[]_hn l_mc^_hnc[f h_cab\ilbii^m. B_fcp_l mig_ i` cnm _^o][ncih[f jli^o]nm i`` ][gjom [n m[n_ffcn_ ]_hn_lm

il ip_l [ h_nqile [m ^cmn[h]_ _^o][ncih.

K_^c][f ][gjom_m [l_ gil_ fcgcn_^ [h^ ][h l_[fcmnc][ffs ihfs i``_l nb_ n_f_"g_^c]ch_ ijncih- gimn fce_fs ni

m[n_ffcn_ ]_hn_lm.

Cgjfisg_hn ]_hn_lm- qb_nb_l ^igch[n_^ \s [ mchaf_ _gjfis_l mo]b [m Lilnblij Elogg[h ch P_^ih^i @_[]b-

il ]ihn[chcha g[hs _gjfis_lm mo]b [m ch Cf Q_aoh^i- ]iof^ cgjlip_ nl[hmjiln[ncih j_l`ilg[h]_ i` nb_cl

]_hn_lm jlcg[lcfs \s ^cmnlc\oncha nb_cl qile `il]_ z gipcha nb_ qile ni nb_ qile_lm q[m nb_ ][n]b jbl[m_ ch

nb_ 1990m. Rbcm ]iof^ \_ ^ih_ nblioab mnl[n_ac][ffs fi][n_^ mchaf_ _gjfis_l ^_^c][n_^ qile ]_hn_lm- mb[l_^

qile ]_hn_lm- il qile [n big_ ijncihm.

L_nqile [jjfc][ncihm ]iof^ jf[s [ lif_ ch m_p_l[f i` nb_m_ mcno[ncihm
cp

z ^cmn[h]_ _^o][ncih- n_f_g_^c]ch_- [h^

n_f_]iggoncha b[p_ \__h q_ff ^i]og_hn_^. Mh_ q[s ni cg[ach_ mblchecha nb_ jbsmc][f `ilg[n i` l_n[cf cm

nblioab mig_ ]ig\ch[ncih i` \lc]em [h^ giln[l qcnb _f_]nlihc] jl_m_h]_. ? h_q gi^_f `il nbcm mg[ff bs\lc^

l_n[cf `ilg[n q[m h[g_^ nb_ Cjc]_hn_l [h^ q[m jlijim_^ ch Aifog\om- Mbci- 5 il 6 s_[lm [ai. Rb_ Cjc]_hn_l

q[m [h _``iln ni acp_ ihfch_ [h^ ][n[fia l_n[cf_lm nb_cl iqh mj[]_ ch \lc]e"[h^"giln[l mbijjcha g[ffm-
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Tcmcihm [l_ hinilciomfs ^c``c]ofn ni cgjf_g_hn. U_ [l_ hin h[}p_ [\ion nb_ jlimj_]nm `il iol pcmcih i` [

Qomn[ch[\f_ Qionb @[s. Qionb @[s ]cnc_m qcff l_f[n_ ni nb_ Tcmcih ch [m g[hs ^c``_l_hn q[sm [m nb_l_ [l_ ]cnc_m.

Rb_ nl[hmjiln[ncih ]igjih_hn b[m nb_ \_mn ]b[h]_ i` a[chcha nl[]ncih. Gn ][h \_ cgjf_g_hn_^ ch^_j_h^_hn i`

nb_ f[h^ om_ ]igjih_hn [h^ ^i_m hin ^_j_h^ ih f[la_ m][f_ jo\fc] il jlcp[n_ chp_mng_hnm. Gn ][h l_^o]_ j_l

][jcn[ a[mifch_ ]ihmogjncih [m q_ff [m l_^o]_ EFE _gcmmcihm ch [ l_f[ncp_fs mbiln ncg_ `l[g_. Rb_ jin_hnc[f

ni l_^o]_ nl[hmjiln[ncih ]imnm `il ch^cpc^o[fm [h^ \omch_mm qcff g[e_ cn [ jijof[l ijncih- _mj_]c[ffs ih]_

a[mifch_ jlc]_m ch]l_[m_ [a[ch.

Fiq_p_l- cn cm `[l `lig jli\f_g"`l__. Kcr_^"om_ mnl__nm chnli^o]_ qb[n ]iof^ \_]ig_ [ ^c``c]ofn jifcnc][f

]ih`fc]n ip_l nb_ [ffi][ncih i` mnl__n ][j[]cns. Uilecha ih [ nl[hmcncih ch `f__n ]igjimcncih [n \inb nb_ fiq _h^

i` fi][f om_ p_bc]f_m [m q_ff [m nb_ bcab _h^ i` _rn_h^_^ l[ha_ [h^ ]iggon_l p_bc]f_m qcff l_kocl_ nb[n mig_

i` nb_ g[dil [ln_lc[fm qcff \_ l_"j[lncncih_^ \s [ffi][ncha mj[]_ ni nb_ mg[ff_l- mfiq_l p_bc]f_m. Rl[hmcn qcff [fmi

\_ [ mn[e_bif^_l mch]_ nlofs l[jc^ nl[hmcn l_kocl_m ^_^c][n_^ ch`l[mnlo]nol_ *fce_ nb_ Ml[ha_ Jch_ ch nb_ Q[h

D_lh[h^i T[ff_s+ il ^_^c][n_^ f[h_m ih gcr_^ `fiq mnl__nm.

Rb_ f[h^ om_ ]igjih_hn qcff f[a [h^ jli\[\fs qcff \_ nlc_^ ch ihfs [ `_q jf[]_m- c` [n [ff- ip_l nb_ h_rn 10 s_[lm.

N[ln i` nb_ l_[fcns cm nb[n nb_l_ qcff hin \_ nb[n g[hs ijjilnohcnc_m ni l_[fct_ nb_ f[h^ om_ pcmcih ch nb_ h_rn

`_q s_[lm. L_q \ocf^cha ch nb_ Qionb @[s i]]olm mfiqfs oh^_l nb_ \_mn i` ]cl]ogmn[h]_m [h^ l_]ip_ls `lig

nb_ ]oll_hn l_]_mmcih cm [jj[l_hnfs m_p_l[f s_[lm i``.

R_mncgihs jl_m_hn_^ ni nb_ P_acih[f R[la_n ?^pcmils Aiggcnn__ *PR?A+ _mncg[n_^ nb[n biomcha mni]e

hilg[ffs ]b[ha_m [n [\ion 6) j_l s_[l. ?\ion 45) i` nb_ ]b[ha_ cm ^o_ ni l_jf[]_g_hn [h^ 55) ni aliqnb.

Ecp_h nb[n nb_ Qionb @[s b[m `_q jf[]_m ch qbc]b ^_p_fijg_hn ][h i]]ol [h^ nb[n nb_l_ cm [ qc^_mjl_[^

]ih]_lh [\ion nb_ ]ihm_ko_h]_m i` [^^cncih[f ^_hmcns- nbim_ `caol_m [l_ jli\[\fs bcab `il nb_ Qionb @[s

W_n- nb_ mn[nom koi qcff [fgimn [fq[sm acp_"q[s ch [ ]lcmcm. P_[fcmnc][ffs cn g[s n[e_ ih_ il \inb i` nb_

_hpclihg_hn[f [h^ a[mifch_ ]lcm_m \_`il_ nb_ f[h^ om_ ]igjih_hn `ch^m cnm q[s chni ^_gihmnl[ncih il

jl[]nc]_.

Ub[n_p_l _f_g_hn i` nb_ Tcmcih cm ofncg[n_fs cgjf_g_hn_^- `oh^cha mbiof^ \_ `ioh^ ni gihcnil [h^ _p[fo[n_

nb_ ion]ig_m. Rb_l_ cm fcnnf_ g[lach ni [\mil\ ]ihmcmn_hnfs jiil nl[hmjiln[ncih ion]ig_m mch]_ nb_ pc[\cfcns i`

nb_ l_acih[f g_nlijifcm ^_j_h^m ih iol [\cfcns ni gip_ [lioh^ l_f[ncp_fs ch_rj_hmcp_fs. Li ]ih]_jn il jf[h

][h `cn _p_lsqb_l_ il ^_fcp_l ih [ff i` cnm jligcm_m. Nl[]nc]_ mbiof^ chpifp_ [ ]il_ jli]_mm i` n_mncha [h^

p_lc`scha.
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Gn cm b[l^ ni cg[ach_ [hs mcahc`c][hn mnl[n_as `il ]b[hacha nb_ mn[nom koi nb[n cm hin ]igjf_r [h^ ^i_m hin

l_kocl_ ]iil^ch[n_^ ]b[ha_m [giha g[hs _f_g_hnm [h^ ^c``_l_hn chmncnoncih[f []nilm. ?nn_gjncha ni _gjfis

f[h^ om_ [m [ RBK mnl[n_as [m j[ln i` [ h[ncih[f nl[hmcncih `lig `immcf `o_fm ni l_h_q[\f_ _h_las cm mol_fs [ fin

gil_ ]igjfc][n_^ nb[h \ocf^cha ji]e_nm i` gcr_^ om_ ^_hmcns [n nl[hmcn mnijm.

Qi cn cm qcnb iol '06032. Gn qcff n[e_ go]b gil_ nb[h fiq ][l\ih p_bc]f_m [h^ tihcha ]b[ha_m ni []no[ffs

[]bc_p_ nb_ l_mofnm nb[n b[p_ \__h _hpcmcih_^

Ucnb nb_ c^_[ i` ]igjf_rcns ch gch^- q_ b[p_ [nn_gjn_^ ni me_n]b mig_ i` nb_ []ncihm nb[n [jj_[l ni \_

l_kocl_^ \s [ l[ha_ i` chmncnoncih[f []nilm ni g[e_ [ h_q nl[hmjiln[ncih"f[h^ om_ mnl[n_as qile mi nb[n nb_

Qionb @[s ][h []no[ffs \_]ig_ gil_ q[fe"[]no[f [h^ ^l[g[nc][ffs l_^o]_ cnm ][l\ih `iinjlchn.

Ggjf_g_hn[ncih i` nb_ QQ@Q qcff l_kocl_ [^^cncih[f []nilm [h^ g[hs gil_ jifc]c_m. @on nbcm cm [ mn[ln.

U_ i``_l nb_ `iffiqcha cgjf_g_hn[ncih mn_jm ]ihncha_hn ih nb_ Q@AAME @i[l^ _h^ilmcha nb_ Qomn[ch[\f_

Qionb @[s Qnl[n_as.

K]cbW <Pg =XbXTa =]c\RXZ ]U A]dT`\[T\b

Rb_ cgjf_g_hn[ncih ^cm]ommcih \_achm qcnb nb_ Q@AAME `il m_p_l[f l_[mihm;

@_][om_ i` nb_ mct_ i` nb_ QA?E l_acih- Q@ 375 ]l_[n_^ nb_ ijjilnohcns `il QA?E mo\"l_acihm ni [mmog_

l_mjihmc\cfcns `il jli^o]cha nb_cl iqh Qomn[ch[\f_ Aiggohcnc_m Qnl[n_as *QAQ+. Ub_nb_l il hin nb_ Q@AAME

[]]_jnm ^_f_a[ncih i` l_mjihmc\cfcns `il jli^o]cha cnm QAQ- nb_ jf[hhcha jli]_mm qcff l_kocl_ _p[fo[ncha nb_

_rcmncha ^_p_fijg_hn j[nn_lh.

Q_]ih^- nb_ Q@AAME cm [ dichn"jiq_lm [onbilcns ]b[la_^ qcnb nb_ l_mjihmc\cfcns i` `olnb_lcha nb_ chn_l_mnm i`

cnm g_g\_lm. Gn cm nb_ ihfs mo]b ila[hct[ncih l_jl_m_hncha Qionb @[s ]cnc_m. Gh nbcm ][m_- nb_ Q@AAME b[m

[fl_[^s _mn[\fcmb_^ cnm Chpclihg_hn[f Q_lpc]_m A_hn_l qbc]b b[m chnli^o]_^ [ hog\_l i` chhip[ncp_ _h_las

m[pcha [h^ ]ihmog_l _^o][ncih jlial[gm ch nb_ al_[n_l Qionb @[s. Rb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as qiof^

\_ [h _rn_hmcih i` nb[n _rcmncha chcnc[ncp_.

Dch[ffs- nb_ Q@AAME cm [onbilct_^ ni m__e al[hnm ni cgjf_g_hn jlial[gm ih \_b[f` i` cnm g_g\_lm. U_

l_]iahct_ nb[n ch il^_l ni n[e_ ih gimn i` nb_ l_mjihmc\cfcnc_m c^_hnc`c_^- nb_ Q@AAME qcff h__^ [^^cncih[f

`oh^cha. Rb_ h_q qile m]ij_ ][hhin \_ [``il^_^ \s cnm ]cns"g_g\_lm. Rbcm cm i` ]iolm_ ih_ i` nb_ jli\f_gm

[mmi]c[n_^ qcnb []]_jncha ^_f_a[ncih `il jli^o]cha nb_ Qionb @[s Acnc_mw QAQ. Rb_ Qn[n_ b[m hin s_n jlipc^_^

nb_ `oh^cha ni mojjiln nb_ qile.
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Qojjilncha cgjf_g_hn[ncih i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as *QQ@Q+ g[s \_ mcgcf[l ni nb_ mcno[ncih [ `_q

s_[lm [ai qb_h _h_las [o^cnm [h^ _h_las m[pcham jlial[gm q_l_ ^_p_fij_^ [h^ ofncg[n_fs [mmcah_^ ni qb[n

\_][g_ nb_ Qionb @[s Chpclihg_hn[f Q_lpc]_m A_hn_l. Crn_lh[f `oh^m `lig Qionb_lh A[fc`ilhc[ C^cmih *QAC+

[h^ inb_lm q_l_ `ioh^ ni mojjiln nb_ CQA. Nimmc\fs nb_ QQ@Q ][h \_ mcgcf[lfs _h^iq_^.

U_ l_]igg_h^ nb_ Q@AAME @i[l^ ]ihmc^_l [ \li[^- `cp_ mn_j jli]_mm `il cgjf_g_hncha nb_ Tcmcih `il [

Qomn[ch[\f_ Qionb @[s Qnl[n_as;

1. ?ScRPbT6 Nl_m_hn nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as ni jo\fc] i``c]c[fm- jli`_mmcih[f mn[``- h_cab\ilbii^

ila[hct[ncihm [h^ ^_p_fij_lm `il nb_cl ]ihmc^_l[ncih [h^ ^cm]ommcih. QA?E l_]_hnfs [jjlip_^ nb_

Q@AAMEwm jlijim[f ni nb_ Aigj[mm @fo_jlchn A[ff `il Nlid_]nm ni jolmo_ nbcm []ncpcns.

2. C\R]`^]`PbT6 Rb_ Qionb @[s QAQ l_kocl_^ \s Q@ 375 qcff jlipc^_ nb_ ijjilnohcns `il nb_ Q@AAME ni

ch]iljil[n_ nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as chni nb[n jf[h- il [n f_[mn b_fj \li[^_h nb_ ^cm]ommcih

[\ion jifc]s ]bic]_m.

3. @PRXZXbPbT6 Rb_ Q@AAME @i[l^ mbiof^ [^ijn mojjilncha jifc]c_m [m nb_s [l_ jlijim_^ *mcgcf[l ni LCT

Dlc_h^fs Ghcnc[ncp_ [^ijn_^ ch K[l]b- 2008+.

4. =]]`SX\PbT6 Rb_ Q@AAME mbiof^ ]iil^ch[n_ ]_ln[ch []ncihm \s nb_ ]cnc_m j[lnc]cj[ncha ch nb_ JST Ghcnc[ncp_.

Df__n ]igjimcncih- chn_l"]cns JST lioncha- ]igjf_n_ mnl__nm jf[hhcha- [h^ ]ihh_]n_^ Af[mm 2 f[h_m qb_l_

h__^_^ [l_ _r[gjf_m. Aiil^ch[ncha f[h^ om_ qcnb nb_ _pifpcha gi\cfcns pcmcih qcff \_]ig_ [h cmmo_ ^iqh

nb_ li[^.

5. ?dPZcPbT6 Kihcnil [h^ _p[fo[n_ nb_ ion]ig_m i` nb_ nl[hmjiln[ncih [h^ f[h^ om_ ]igjih_hnm i` nb_

pcmcih [m p[lciom dolcm^c]ncihm cgjf_g_hn nb_g.

Ucnbch nb[n a_h_l[f `l[g_qile i` []ncih- nb_ Q@AAME mbiof^ `i]om ih nb_ `iffiqcha nbl__ [l_[m;

" ?jjfs nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as Tcmcih ni nb_ Qionb @[swm Qomn[ch[\f_ Aiggohcnc_m Qnl[n_as.

Ub_nb_l il hin cn []]_jnm ^_f_a[ncih `il cnm QAQ- nb_ Q@AAME qcff \_ l_kocl_^ ni qile qcnb QA?E _p[fo[ncha

nb_ aliqnb jlid_]ncih `il nb_ mo\"l_acih [h^ cnm [ffi][ncih i` EFE _gcmmcihm l_^o]ncih. Rb_l_ [l_ nbl__ f[h^

om_ j[nn_lhm ni \_ ]ihmc^_l_^ z nb_ _rcmncha [oni ilc_hn_^ j[nn_lh- QA?Ewm 2) nl[hmcn ilc_hn_^- [h^ nb_ JST

ilc_hn_^ j[nn_lh i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as. ?m g_hncih_^- nb_ Q@AAME l_]_hnfs l_]_cp_^ [

Aigj[mm al[hn ni `[]cfcn[n_ nb_ _^o][n_^ ^c[fiao_ ip_l nb_m_ cmmo_m [giha cnm ]cnc_m.

" Di]om ih nb_ gi\cfcns ]igjih_hn.
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Rb_l_ [l_ [n f_[mn nqi l_[mihm `il g[echa nb_ gi\cfcns ]igjih_hn [ jlcilcns;

" JSTm bif^ nb_ jligcm_ i` l_^o]cha EFE _gcmmcihm *[h^ b_fj g__n nb_ mo\"l_acih[f n[la_n+ `[mn_l nb[h

[hs inb_l chcnc[ncp_- [h^ ][h \_ cgjf_g_hn_^ qcnbion mcahc`c][hn aip_lhg_hn chp_mng_hn.

" ? mola_ ch JST ^_jfisg_hn qcff jlipc^_ [h _[lfs n_mn i` nb_ jlimj_]nm `il l_jf[]cha nb_ m_]ih^ [h^

nbcl^ p_bc]f_m j_l biom_bif^ [h^ i` _p[fo[ncha nb_ \_h_`cnm i` nb_cl om_. P[jc^- qc^_ m][f_ [^ijncih

qiof^ b[p_ cgjfc][ncihm `il l_^o]cha j[lecha l_kocl_g_hnm `il \inb l_mc^_hnc[f [h^ ]igg_l]c[f

^_p_fijg_hn. Rb_l_ g[s \_ hi gil_ mcahc`c][hn fche[a_ \_nq__h nl[hmjiln[ncih [h^ f[h^ om_ nb[h ch

nb_ [l_[ i` j[lecha mn[h^[l^m.

Rb_ mn_jm i` ]iolm_ \_ach qcnb nb_ JST B_gihmnl[ncih Nlid_]n \_nq__h Hofs- 2009 [h^ Hoh_- 2011- `oh^_^ \s

?OKB. Rbcm jlid_]n qcff chpifp_ [ `f__n i` mcr p_bc]f_m \_cha lin[n_^ \_nq__h ^lcp_lm ch ^c``_l_hn [jjfc][ncihm

*jctt[ ^_fcp_ls- diolh_s ni qile- _ll[h^m \s m_hcil ]cnct_hm- _n].+. Rb_ ]imnm [h^ \_h_`cnm ch _[]b [jjfc][ncih

qcff \_ gihcnil_^ [h^ _p[fo[n_^ ch il^_l ni \_nn_l oh^_lmn[h^ nb_ jin_hnc[f `il JSTm ch mo\ol\[h [jjfc][ncihm.

Crj[h^ nb_ JST ^_gihmnl[ncih chni [h chcnc[ncp_ qcnb g[hs gil_ p_bc]f_m. Rb_ qilecha ncnf_ `il nbcm b[m \__h

nb_ x1-000 p_bc]f_ jlid_]n.y Doh^m `il jol]b[m_ pio]b_lm [h^ _p[fo[ncih l_m_[l]b q_l_ chcnc[ffs mioabn `lig

nb_ A[fc`ilhc[ Ch_las Aiggcmmcihwm al[hn jlial[g jolmo[hn ni ?@ 118< [h^ `lig nb_ S.Q. B_j[lng_hn i`

Ch_laswm Af_[h Acnc_m Nlial[g. Rb_ aoc^_fch_m [^ijn_^ ch \inb jlial[gm b[p_ `[cf_^ ni g[n]b nb_ Q@AAMEwm

h__^m. Rb_ m_[l]b `il `oh^m mbiof^ ]ihncho_.

Rb_ h_rn bcab_mn jlcilcns mbiof^ \_ cgjf_g_hncha ]igjf_n_ mnl__nm jifc]c_m ch ih_ il nqi ]cnc_m qcffcha ni n[e_

nb_ f_[^. ?@ 1356- nb_ A[fc`ilhc[ Aigjf_n_ Qnl__nm ?]n i` 2008 l_kocl_m nb[n ]cnc_m [h^ ]iohnc_m [^ijn

]igjf_n_ mnl__nm jifc]c_m [m j[ln i` ]b[ha_m ni nb_ ]cl]of[ncih _f_g_hnm i` nb_cl E_h_l[f Nf[hm [`n_l 2011 mi

nb[n li[^q[sm [l_ jf[hh_^- ^_mcah_^- ij_l[n_^ [h^ g[chn[ch_^ ni jlipc^_ m[`_ gi\cfcns `il [ff om_lm. C[lfs

[^ijncih ch [ ]iojf_ i` n_mn ]cnc_m qcff b_fj [ff inb_l Qionb @[s ]cnc_m ih]_ nb_ ^_[^fch_ [llcp_m.

?m Af[mm 2 f[h_m [l_ ^_p_fij_^ ch p[lciom jf[]_m ip_l ncg_- nb_ Q@AAME mbiof^ _hmol_ nb[n nb_s ]ihh_]n ch

il^_l ni jlipc^_ [ ]ihnchoiom h_nqile `il JSTm ni nl[p_f nblioabion nb_ Qionb @[s.

Rb_ Q@AAME mbiof^ momn[ch cnm _``ilnm ni [nnl[]n [ ][l mb[lcha ij_l[ncih ni nb_ mo\"l_acih. Rbcm g[s l_kocl_

mig_ f_p_f i` _]ihigc] l_]ip_ls \_`il_ [ ^cm]ommcih ][h \_ach.

" B_p_fij [h^ g[chn[ch [ fiha l[ha_ mo\"l_acih[f f[h^ om_ [h^ nl[hmjiln[ncih jf[h.

Rbcm n[me cm cgjiln[hn- ]igjfc][n_^- [h^ jli\[\fs _rj_hmcp_. Rb_ ]b[ff_ha_ i` ]iil^ch[ncha f[h^ om_ jf[hhcha

qcnb nl[hmjiln[ncih jf[hhcha qcff \_ gil_ ]igjf_r ch nb_ `onol_ nb[h cn b[m \__h ch nb_ j[mn. Aihnchocha ni

cgjf_g_hn nb_ [oni `lc_h^fs j[nn_lhm _g\_^^_^ ch E_h_l[f Nf[hm [h^ tihcha il^ch[h]_m _mm_hnc[ffs g[chn[chm

nb_ mn[nom koi. Ab[ha_- qb_nb_l ni nl[hmcn ilc_hn_^ il JST ilc_hn_^ ^_p_fijg_hn- qcff l_kocl_ gil_ _``iln.
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Dolnb_lgil_- c` nb_ Qn[n_ i` A[fc`ilhc[ cm aicha ni ^_mcah[n_ mo\"l_acihm ch Qionb_lh A[fc`ilhc[ [m mcahc`c][hn

jf[hhcha ohcnm- nb_h nb_ Q@AAME mbiof^ ^_p_fij chni ih_. Gn fiiem fce_ nb_ P_acih[f Fiomcha L__^m ?ffi][ncih

*PFL?+- nb_ P_acih[f Rl[hmjiln[ncih Nf[h *PRN+- [h^ nb_ QAQm [l_ aicha ni \_ [lioh^ `il [ qbcf_.

Rb_ mj[nc[f ^cmnlc\oncih i` `oh]ncih[fcns cm ih_ i` nb_ e_s `[]nilm ni jli^o]cha aii^ nl[hmjiln[ncih

j_l`ilg[h]_ ch nb_ Qionb @[s. W_n hi ]cns ]oll_hnfs gihcnilm nb[n f[s_l i` nb_ \ocfn _hpclihg_hn- [h^ _p_h c`

[hs ^c^- nb_ j[nn_lh cm hin [m mcahc`c][hn [n ]cns"m][f_ [m cn cm [n nb_ m][f_ i` nb_ mo\"l_acih. Kohc]cj[f

\ioh^[lc_m g_[h fcnnf_ ni nl[p_f_lm.

Ri ^i [hs i` nbcm- nb_ Q@AAME qcff h__^ ni ^_p_fij [^^cncih[f ][j[\cfcnc_m. Rij jlcilcns mbiof^ \_ []koclcha

mo\"l_acih[f EGQ ][j[\cfcnc_m. EGQ cm [ jiq_l`of niif `il ^[s ni ^[s [h[fsmcm i` mj[nc[f jb_hig_hih z [h^ q[m

^_jfis_^ _rn_hmcp_fs \s nb_ ]ihmofn[hnm ch nb_ Q@RNQ. El[hn jlijim[fm [l_ [fq[sm mnl_hanb_h_^ \s EGQ

[h[fsm_m.

N[ln i` nb_ fiha l[ha_ jf[hhcha qile i` nb_ Q@AAME mbiof^ \_ ni ^_`ch_ _r[]nfs qb[n mbiof^ \_ ch nbcm jf[h.

?m [h [c^ ni nb[n jli]_mm- b_l_ [l_ [ `_q moaa_mncihm.

" Uile qcnb g_g\_l ]cnc_m ni c^_hnc`s ][h^c^[n_m `il ^_gihmnl[ncha ]igg_l]c[f gcal[ncih z `il _r[gjf_-

gcf_ fiha [ln_lc[fm qcnb if^ [h^/il fiq"p[fo_^ ]igg_l]c[f mnlo]nol_m [h^ qcnb g[dil chn_lm_]ncihm ch

mig_ [oni ilc_hn_^ om_ mo]b [m a[m mn[ncih- go``f_l mbij- ^lcp_"nblioab `[mn `ii^- j[lecha fin- _n].

" Kihcnil [h^ _p[fo[n_ nb_ nl[hmjiln[ncih j_l`ilg[h]_ i` mcahc`c][hn ]b[ha_m ni nb_ \ocfn _hpclihg_hn.

@_`il_ ^_p_fijg_hn i` mcahc`c][hn m][f_ []no[ffs i]]olm z l_a[l^f_mm i` qb_nb_l cn cm [oni- nl[hmcn il JST

ilc_hn_^ "" [jjfs nb_ Q@RNQ ni nb_ h_cab\ilbii^m. P_"[jjfs nb_ Q@RNQ [a[ch ih_ ni nbl__ s_[lm `iffiqcha

chcnc[f i]]oj[h]s mi nb[n nb_ cgj[]n i` ^_p_fijg_hn jlid_]nm ih h_cab\ilbii^ nl[hmjiln[ncih

j_l`ilg[h]_ ][h \_ c^_hnc`c_^.

" Uile qcnb K_nli [h^ g_g\_l ]cnc_m ni ^_mcah[n_ Qionb @[s Ki\cfcns A_hn_lm `lig [giha nb_ _rcmncha

][h^c^[n_m. G^_hnc`s nb_ chn_lm_]ncihm qcnb nb_ jin_hnc[f ni \_]ig_ jlini"]_hn_lm qcnb nb_ lcabn

]igg_l]c[f ^_p_fijg_hn.

" Uile qcnb nb_ p[lciom mchaf_ `oh]ncih ]_hn_lm ni ^_p_fij [ jf[h `il cgjlipcha nb_cl nl[hmjiln[ncih

j_l`ilg[h]_.

" Uile qcnb ]cnc_m ni _mn[\fcmb nb_ xJST ilc_hn_^ ]iggohcnc_m ip_lf[s.y Rl[]e nb_ `oh]ncih[f ^cmnlc\oncih

`il _[]b pcff[a_ [h^ jlipc^_ ]cnc_m qcnb ch`ilg[ncih [\ion nb_ di\m"biomcha"m_lpc]_ g[n]b. ?^pcm_ ]cnc_m [m

ni nb_ `oh]ncih[f a[jm ch nb_ mo\ol\[h pcff[a_m ch qbc]b nb_s [l_ `ioh^.
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Fc\XRX^PZ A]dT`\[T\ba

K_g\_l ]cnc_m i` nb_ Q@AAME [l_ i` ]iolm_ ch^_j_h^_hn ]iljil[ncihm qcnb [ p[lc_^ m_n i` f[h^ om_ [h^

nl[hmjiln[ncih jifc]c_m. Rb_ l_]igg_h^[ncihm [l_ i``_l_^ `il ]ihmc^_l[ncih \s nb_ ^cmj[l[n_ ]cns ]ioh]cfm [h^

g[h[a_g_hn n_[gm. G` nb_ Tcmcih cm ]igj_ffcha- b_l_wm qb[n ch^cpc^o[f ]cnc_m gcabn ^i;

Rl[hmjiln[ncih

Cr[gch_ nb_ ]oll_hn om_ i` g[dil [h^ gchil [ln_lc[fm; Fiq cm nb_ li[^q[s ^cpc^_^ [giha om_lm *p_bc]f_ f[h_m-

f_`n nolh ji]e_nm- \c]s]f_ f[h_m- mnl__n j[lecha mj[]_m+> Ub_l_ cm nb_l_ ohom_^ lcabn i` q[s> Fiq g[hs

nl[hmcn mnijm [l_ nb_l_- qb[n cm nb_ `l_ko_h]s i` nb_ \om_m- [h^ qb[n cm nb_ f_p_f i` oncfct[ncih i` _[]b mnij>

?mm_mm ]oll_hn ]ih^cncihm ih nb_ [ln_lc[fm ch n_lgm i` nb_ ^_g[h^m l[cm_^ \s ]igjf_n_ mnl__nm jifc]c_m. Ubcf_

nbcm qcff hin \_ l_kocl_^ ohncf 2011- _[lfs [^ijncih qcff `[]cfcn[n_ JST ^_jfisg_hn.

Uile qcnb nb_ Q@AAME ni c^_hnc`s [ln_lc[fm qb_l_ Af[mm GG ]ig\ch[ncih f[h_m qcff \_ h_]_mm[ls. B_p_fij [ jf[h

`il ]l_[ncha nbim_ f[h_m- ch]fo^cha jl_j[lcha ni [jjfs `il cgjf_g_hn[ncih `oh^m `lig K_nliwm A[ff `il Nlid_]nm.

Cr[gch_ nb_ il^ch[h]_m [h^ `l[h]bcm_ [al__g_hnm nb[n aip_lh n[rcm [h^ inb_l ]iggih ][llc_lm. G^_hnc`s

]b[ha_m nb[n qiof^ ij_h oj nb_ fi][f g[le_n ni gil_ ]igj_ncncih `lig gil_ p[lc_^ nsj_m i` ][llc_lm [h^

p_bc]f_m.

J[h^ Sm_

Cr[gch_ nb_ tihcha [h^ ]oll_hn f[h^ om_m [fiha nb_ g[dil [h^ gchil [ln_lc[fm- acpcha mj_]c[f [nn_hncih ni nb_

g[dil"g[dil chn_lm_]ncihm. Jiie [n nb_ [a_ i` mnlo]nol_m [h^ nb_ l[nci \_nq__h cgjlip_g_hn [h^ f[h^ ch

il^_l ni c^_hnc`s ][h^c^[n_m `il l_jf[]_g_hn nb[n ]iof^ jf[s [ lif_ ch nb_ nl[hmcncih ni [ JST"ilc_hn_^

^_p_fijg_hn j[nn_lh.

Aillc^ilm qcnb [acha mnlcj ]igg_l]c[f [h]bil_^ \s [oni ilc_hn_^ f[h^ om_m [n nb_ g[dil"g[dil chn_lm_]ncihm

mbiof^ \_ c^_hnc`c_^ [m jimmc\f_ ][h^c^[n_m `il l_^_p_fijg_hn [m j[ln i` nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as.

Rb_ chn_lm_]ncihm qcnb f[la_ finm [l_ [fmi ][h^c^[n_m `il ]l_[ncha [h chn_lh[f mnl__n j[nn_lh nb[n cm [haf_^ ni nb_

[ln_lc[f.

C]ihigc] B_p_fijg_hn

Kohc]cj[f _]ihigc] ^_p_fijg_hn jli`_mmcih[fm [l_ a_h_l[ffs ]ih]_lh_^ qcnb l_]locncha \omch_mm_m ni `cff

p[][hn ]igg_l]c[f il ch^omnlc[f mj[]_m< b_fjcha \omch_mm_m h[pca[n_ nb_ aip_lhg_hn j_lgcn jli]_mm qb_h

`[]cfcns _rj[hmcih- l_hip[ncih il ]ihmnlo]ncihm [l_ h_]_mm[ls- [h^ l_]locncha _gjfis_lm.
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?lg_^ qcnb ch`ilg[ncih ih nb_ _rcmncha mj[nc[f ^cmnlc\oncih i` `oh]ncih[fcns [h^ nb_ cgjiln[h]_ i` ]igg_l]c[f

]fomn_lm- fi][f ^_p_fijg_hn jli`_mmcih[fm mbiof^ mn[ln `cffcha p[][h]c_m mi nb[n nb_s qcff ]igjf_n_ nb_ ]fomn_l

[h^ b_fj _h]iol[a_ gil_ q[fecha. G^_[f \omch_mm_m qiof^ \_ [\f_ ni ][jnol_ [ bcab j_l]_hn[a_ i` nin[f m[f_m

`lig [ 3 gcf_ g[le_n [l_[ il \_ [\f_ ni `ch^ _gjfis__m qcnbch [ 3 gcf_ l[ha_

Rbcm ]iof^ chpifp_ nl[]echa nb_ \omch_mm ]igjimcncih i` _[]b mcahc`c][hn ]igg_l]c[f ]fomn_l [n nb_ 2- 3 il 4 ^cacn

L?GA ]i^_ f_p_f. Mh_ i` nb_ nl[hmjiln[ncih cmmo_m _hn[cfm ]l_[ncha [ mnliha _hioab ]il_ nb[n qcff [nnl[]n fi][f

pcmcnilm [n [ bcab l[n_ ni nb_ ion_l fcgcn i` q[fecha.

?m JST j_h_nl[ncih ch]l_[m_m- [ mo\"l_acih[f _``iln mbiof^ \_ giohn_^ ni [nnl[]n \omch_mm_m ch nb_ p[lciom

^_p_fijcha g[le_n hc]b_m "" g[ho`[]nol_lm- [mm_g\f_lm- ^cmnlc\onilm- mojjfc_lm- [h^ l_n[cf_lm. Gh inb_l qil^m-

[m nb_ chn_lh[f g[le_n `il JST n_]bhifias aliqm- nb_ \omch_mm_m ^_p_fijcha ch nb_ p[fo_ ]b[ch g[s q_ff q[hn

ni fi][n_ h_[l [ jlcg_ g[le_n- qbc]b cm [fmi [^d[]_hn ni J?V [h^ NMJ?. Dil _r[gjf_- _"lc^_- [ l_n[cf_l i`

h_cab\ilbii^ _f_]nlc] p_bc]f_m cm ]oll_hnfs fi][n_^ ch E[l^_h[. Qionb @[s ]cnc_m mbiof^ \_ [f_ln ni nb_

ijjilnohcnc_m.

? mj_]c[f _``iln g[s \_ l_kocl_^ \s ]cnc_m n_mncha il [^ijncha nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as ni qile qcnb

f[h^ ^_p_fij_lm mi nb[n nb_s oh^_lmn[h^ nb_ i\d_]ncp_m i` ]igg_l]c[f gcal[ncih i`` nb_ [ln_lc[f _^a_m chni

]igj[]n ]igg_l]c[f ]_hn_lm ch nb_ ]ihn_rn i` mj_]c`c] _r[gjf_m- mo]b [m nbim_ ]illc^ilm c^_hnc`c_^ \s ]cnc_m [m

jin_hnc[f n[la_nm `il ]ihp_lmcih. B_p_fij_lm g[s h__^ ni \_ l_]locn_^ mch]_ nb_ jli^o]n ^_mcl_^ cm hin hiq ih

g[hs ^_p_fij_lmw l[^[l.

>TdTZ]^T`a

B_p_fij_lm h__^ ni \_ [me_^ ni ^_mcah [h^ \ocf^ nb_ h_rn a_h_l[ncih i` xgchc"g[ffmy z 3 il gil_ mnilc_m i`

p_ls mg[ff \on ]ig\ch[\f_ mj[]_m [lioh^ [ ]_hnl[f ]iolns[l^ i` j[lecha `il nb_ l_f[ncp_fs mg[ff JSTm.

Fsjinb_nc][f ^_p_fijg_hn m]_h[lcim q_l_ jlijim_^ [h^ [h[fst_^ \s CP? [m i` nb_ g[le_n ]ih^cncihm i` gc^"

2008. Rb_ chn_lh[f l[n_ i` l_nolhm *GPPm+ l[ha_^ `lig 9.9) `il [ nqi"mnils l_n[cf jlid_]n [\ip_ ji^cog j[lecha

ni 18.8) `il [ ]ih^igchcog ^_p_fijg_hn ih [ ]illc^il [n [ ^_hmcns i` 40 BSm j_l []l_. CP? ]ih]fo^_^ nb[n

nb_ mbiln[a_ i` biomcha mojjfs ch nb_ Jim ?ha_f_m \[mch b[m f_^ ni l_mc^_hnc[f \_cha nb_ bcab_mn p[fo_^ f[h^ ch

[fgimn [hs ]cl]ogmn[h]_. Mh_ l_mofn q[m nb[n [mecha jlc]_m `il f[h^ q_l_ bcab_l nb[h nb_cl [ffiq[\f_ om_m

qiof^ mojjiln ^o_ ni nb_ _rj_]n[ncih i` ]ihp_lncha nb_ om_ ni l_mc^_hnc[f.

?m g_hncih_^ [\ip_- ^_p_fij_lmw chn_l_mn ch l_mc^_hnc[f ip_l ]igg_l]c[f jlid_]nm ]ih`fc]nm qcnb nl[hmjiln[ncih

ai[fm [h^ nb_ `cm][f cgj[]n nb[n ]cnc_m m__e. Ubcf_ [ff i` nbcm [h[fsmcm qcff h__^ ni \_ l_"_p[fo[n_^ [m nb_

l_]_mmcih _h^m- ^_p_fij_lm g[s q[hn ni fiie ip_l CP?wm bsjinb_nc][f m]_h[lcim.
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JTbPXZT`a

P_n[cf_lm h__^ ni ^_p_fij mg[ff `ilg[n ][j[\cfcnc_m. @ca \ir \l[h^m- `lig @_mn @os ni R[la_n h__^ ni `cn mig_

gchcg[f m][f_ i` ij_l[ncihm chni mg[ff \ir mnil_m. Nc]nol_ [ K[]swm [m nb_ mif_ i]]oj[hn ch [ ]ilh_l gchc"g[ff.

Gn qcff \_ ^c``c]ofn ni cgjf_g_hn `oh]ncih[ffs ]igj[]n ]_hn_lm qcnbion ]igj[]n l_n[cf_lm.

Rbcm c^_[ b[m mig_nbcha i` [h bcmnilc][f jl_]_^_hn. Rb_ H[hmm Ghp_mng_hn Aigj[hs qb_h ^_p_fijcha

U_mnqii^ Tcff[a_ ch nb_ _[lfs 1920m- [nnl[]n_^ mig_ i` nb_ mcahc`c][hn ^iqhniqh \omch_mm_m qbc]b q_l_

\_achhcha ni ij_h \l[h]b mnil_m. Rb_ U_mnqii^ mnil_m q_l_ l_kocl_^ ni \_ mg[ff_l nb[h inb_l \l[h]b_m mi

nb[n hi ih_ mnil_ qiof^ ^igch[n_ [h^ nb_l_ qiof^ \_ [ al_[n_l p[lc_ns ch nb_ Tcff[a_. ?m [ l_mofn- \inb

U_mnqii^ @offi]ewm [h^ B_mgih^wm q_l_ go]b mg[ff_l nb[h nb_cl ]iohn_lj[lnm ch nb_ Kcl[]f_ Kcf_. *Q__ Acns

A_hn_l ni P_acih[f K[ff; ?l]bcn_]nol_- nb_ ?onigi\cf_- [h^ P_n[cfcha ch Jim ?ha_f_m- 1920"1950- Pc]b[l^

Jihamnl_nb- KGR Nl_mm- 1997+

FTb`]

K_nli cm [ e_s jf[s_l ch nb_m_ ^cm]ommcihm [\ion `onol_ ^_p_fijg_hn j[nn_lhm [h^ l_]_hnfs l_[]b_^ ion ni nb_

Q@AAME [h^ inb_l mo\"l_acih[f AMEm ni `ila_ _``_]ncp_ qilecha l_f[ncihmbcjm. Rb_ QAQ jf[hhcha jli]_mm

jlipc^_m [ aii^ ijjilnohcns `il K_nli ni qile qcnb [h^ dichnfs jf[h nb_ nl[hmcn m_lpc]_m _hpcmcih_^ `il nb_

`onol_.

Dil _r[gjf_- nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as g[s l_kocl_ nb_ `iffiqcha m_lpc]_m;

" P[jc^- fiha b[of g[le_n nb[n jlipc^_m ]cl]of[ncih \_nq__h mo\"l_acihm

" Ghnl[ Qionb @[s ]cl]of[ncih

" B?QF `il JST Aiggohcnc_m- jimmc\fs ih"^_g[h^- [h^ jimmc\fs jlipc^_^ \s gohc]cj[f \om ij_l[nilm il

inb_l ]ihnl[]nilm.

K_nli [h^ nb_ Q@AAME ]iof^ qile nia_nb_l ni c^_hncns nb_ gimn jli^o]ncp_ chp_mng_hnm ni [^^l_mm nb_

p[lciom nsj_m i` m_lpc]_ h__^m qcnbch nb_ fiha l[ha_ \o^a_n. Ub[n c` nb_ ^_p_fijg_hn j[nn_lh \_a[h ni

]b[ha_ niq[l^ h_cab\ilbii^ ]igg_l]c[f ]ih]_hnl[ncihm qcnbch nbl__ mko[l_ gcf_ g[le_n [l_[m> Fiq qiof^

K_nli [^^l_mm nb[n j[nn_lh- qb[n f_p_f i` `oh^cha qiof^ \_ l_kocl_^- [h^ qb[n gi^_ mb[l_ ]iof^ l_[mih[\fs

\_ []bc_p_^ acp_h nb_ jf[h `il ^_p_fijcha inb_l j_lmih[f gi^_m>

Q@ 375 b[m l[cm_^ nb_ h__^ `il mig_ q[s ni g_[mol_ [h^ ]igj[l_ nl[hmcn m_lpc]_ \_nq__h mo\"l_acihm.

R_lgm fce_ xnl[hmcn lc]by [h^ xnl[hmcn jiily [l_ jol_fs mo\d_]ncp_ qcnbion g_nlc]m.
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U_ moaa_mn nb[n K_nli ^_p_fij [ 75(2607 6,590*, 02+,< *RQG+ nb[n qiof^ jli\[\fs ch]fo^_ [ hog\_l i` g_nlc]m

mo]b [m lion_ gcf_m j_l ][jcn[- [p_l[a_ b_[^q[sm- [p_l[a_ ncg_ ni ]ip_l [ mn[h^[l^ ^cmn[h]_- [h^ mi `ilnb.

Mh_ [jjfc][ncih i` [ Rl[hmcn Q_lpc]_ Gh^_r *RQG+ qiof^ \_ ni b_fj nb_ Q@AAME [mm_mm nb_ cgj[]n i` [ ]b[ha_ ch

m_lpc]_ z [ fch_ cm [^^_^ il ][h]_ff_^- q__e_h^ m_lpc]_ cm [^^_^ il _fcgch[n_^- @PR cm \_cha [^^_^ il l_gip_^-

_n]. ?hinb_l qiof^ \_ ni ]igj[l_ f_p_fm i` m_lpc]_ \_nq__h mo\"l_acihm mi nb[n nl[hmcn _kocns [h^ nl[hmcn

h__^m ][h \_ l[ncih[ffs ^_\[n_^. Dch[ffs- [ RQG ]iof^ \_ om_^ ni ^_`ch_ nb_ nbl_mbif^ nb[n m_lpc]_ gomn l_[]b

\_`il_ [^^cncih[f l_mc^_hnc[f ^_hmcns mbiof^ \_ \ocfn.

Gh nb_ chn_l_mnm i` _kocns- nb_ Qionb @[s [h^ inb_l mo\"l_acihm nb[n b[p_ hin l_]_cp_^ f[la_ m][f_ nl[hmcn

chp_mng_hnm ch nb_ l_]_hn j[mn [h^ b[p_ hih_ jf[hh_^ ch nb_ h_[l `onol_- mbiof^ \_ ]ihmc^_l_^ `il jlcilcns ch

`onol_ A[ffm `il Nlid_]nm. Gh nbcm q[s- Qionb @[s ]cnc_m ][h i\n[ch `oh^cha `il nb_ mnl__n cgjlip_g_hnm [h^

inb_l chcnc[ncp_m ]ihmcmn_hn qcnb nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as.

JTVX]\PZ FIHjK=;A

QA?E cm [ j[lnh_l qcnb nb_ mo\"l_acihm ch ^_p_fijcha nb_ QAQ. ?m nb_ ^_[^fch_ [jjli[]b_m `il ^_]f[lcha

qb_nb_l il hin ni []]_jn ^_f_a[ncih `il nb_ mo\"l_acih[f QAQ- nb_ ^_`chcncih i` nbcm j[lnh_lmbcj qcff \_ `olnb_l

]f[lc`c_^. Gn g[s \_ nb[n QA?E [h^ nb_ mo\"l_acih[f AMEm qcff mcgjfs qile nia_nb_l ]iff[\il[ncp_fs.

R_lgchifias g[s \_ [h cmmo_ [m nb_ jli]_mm oh`if^m. Rb_ Tcmcih i` [ Qomn[ch[\f_ Qionb @[s b[m go]b ch

]iggih qcnb QA?Ewm 2) Qnl[n_as [h^ qcnb nb_ Qg[ln Eliqnb Qnl[n_as. Dil _r[gjf_- jl_m_lpcha mn[\f_

h_cab\ilbii^m- ]l_[ncha q[fe"[\f_ h_cab\ilbii^m- jlipc^cha gi\cfcns [fn_lh[ncp_m ni nb_ [onigi\cf_- `ilacha

gono[ffs mojjilncp_ nl[hmjiln[ncih chp_mng_hnm [h^ f[h^ om_ ^_]cmcihm- [h^ g[hs gil_ _r[gjf_m [l_ mb[l_^

\s nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as [h^ nb_ 2) Qnl[n_as.

Mh_ jichn i` ^_j[lnol_ cm nb_ l_fc[h]_ ih jo\fc] nl[hmcn [m nb_ mcahc`c][hn [fn_lh[ncp_ ni nb_ [onigi\cf_ [h^ nb_

]ihmnl[ch_^ m_n i` nl[hmjiln[ncih ijncihm _rj_]n_^ ni jlipc^_ ]igjf_g_hn[ls [fn_lh[ncp_m. Rl[hmcn [h^

l_mc^_hnc[f ^_hmcns ^_j_h^ ih _[]b inb_l. Crjl_mm_^ \s jf[hh_l Hofc_ A[gjifc ch [ l_]_hn Jch]ifh J[h^

Ghmncnon_ h_qmf_nn_l- &B_hmcns g[e_m nl[hmcn jimmc\f_- [h^ nl[hmcn g[e_m ^_hmcns fcp[\f_.y

Rb_ jli\f_g cm nb[n ^_mjcn_ l_f[ncp_fs bcab _rcmncha f_p_fm i` ^_hmcns `il [ mo\ol\[h [l_[- nb_ Qionb @[s cm

l_f[ncp_fs nl[hmcn jiil- [h^ b[m hi g[dil ch`l[mnlo]nol_ chp_mng_hnm ih nb_ bilctih. Gn qiof^ hin \_ jlo^_hn

ni ]ihncho_ [^^cha ^_hmcns qcnbion nb_ nl[hmcn m_lpc]_ nb[n qcff g[e_ cn xfcp[\f_.y

Rb_ nl[hmjiln[ncih [fn_lh[ncp_m ni nb_ [onigi\cf_ \_sih^ nl[hmcn nsjc][ffs ^i hin ai \_sih^ \cecha [h^

q[fecha. ?m nb_ QA?E U_\mcn_ m[sm- xRb_ e_s Yni nl[hmjiln[ncihZ cm ni u.jlipc^_ ]bic]_m- mo]b [m q[fecha-

lc^cha [ \ce_ il omcha nl[hmcn. u.Rb_ Aigj[mm @fo_jlchn pcmcih ][ffm `il ^_mcahcha mnl__nm nb[n ][h []]iggi^[n_

j_^_mnlc[hm- \c]s]f_m [h^ p_bc]f_m [h^ nb[n ][h ch]fo^_ [g_hcnc_m mo]b [m g_^c[hm [h^ mnl__n nl__m. x*Q__

bnnj;//qqq.]igj[mm\fo_jlchn.ila/[\ion/jlch]cjf_m'gi\cfcns+
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Ubcf_ fi][f om_ p_bc]f_m qiof^ mol_fs \_ ]ihmc^_l_^ j[ln i` nbim_ nl[hmjiln[ncih ijncihm- \[mcha nb_

Rl[hmjiln[ncih Tcmcih ih nb_g m__gm kocn_ [ ^_j[lnol_ `lig nb_ 2) Qnl[n_as. ? m_]ih^ mcahc`c][hn ^_j[lnol_

cm nb[n gil_ nb[h 2) i` ]oll_hn f[h^ om_ qcff h__^ ni \_ ]b[ha_^ ch il^_l ni cgjlip_ nl[hmjiln[ncih

j_l`ilg[h]_ ch nb_ fiha loh. ? nbcl^ cm nb_ e_s lif_ i` ]igg_l]c[f ^_hmcns l[nb_l nb[h l_mc^_hnc[f ^_hmcns.

Qi qbcf_ nb_l_ [l_ mcgcf[lcnc_m [h^ ]igj[nc\cfcnc_m- nb_l_ [l_ [fmi mcahc`c][hn ^c``_l_h]_m. Ub_nb_l nb_

Qomn[ch[\f_ Qionb @[s Qnl[n_as cm [ p[lc[ncih i` nb_ 2) Qnl[n_as il mig_nbcha ^c``_l_hn qcff jli\[\fs \_

^_]c^_^ \s QA?E. Dil hiq- q_ [l_ ^_m]lc\cha cn [m [ ^cmnch]n mnl[n_as. U_ bij_ nb[n qcff \_ ]igj[nc\f_ qcnb

nb_ ^cl_]ncih i` QA?E [h^ mg[ln aliqnb [^pi][n_m.

Ubcf_ nb_ QAQ jf[hhcha jli]_mm cm h_q- nb_ mj_]c`c]m [l_ hin mch]_ cn cm j[ln nb_ P_acih[f Rl[hmjiln[ncih Nf[h

[h^ gomn \_ ]ihmcmn_hn qcnb nb_ PFL?. Ub[n cm h_q cm nb[n nb_ Q@AAME b[m ]ih^o]n_^ nb_ l_m_[l]b qbc]b

b[m \__h mshnb_mct_^ ch nbcm Qomn[ch[\f_ Qionb @[s Qnl[n_as. Rb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as cm [ f[h^ om_

z nl[hmjiln[ncih mnl[n_as nb[n cm kocn_ ^c``_l_hn `lig mg[ln aliqnb.

Dlig nbcm j_lmj_]ncp_- nb_ Q@AAME h__^m [n f_[mn nqi nsj_m i` mojjiln `lig QA?E;

" P_miol]_m nb[n qcff b_fj nb_ Q@AAME jl_m_hn nb_ Qomn[ch[\f_ Qionb @[s Qnl[n_as ni nb_ mo\"l_acih[f

mn[e_bif^_lm [h^ ni [jjfs cn ni nb_ QAQ jf[hhcha jli]_mm. QA?E jlipc^_^ nb_ `oh^m `il nb_ Q@RNQ nblioab

cnm MUN [h^ l_]_hnfs [q[l^_^ [ Aigj[mm al[hn ni nb_ Q@AAME ni b_fj mn[a_ qilembijm nb[n qiof^ mn[ln

nb_ gohc]cj[f _^o][ncih jli]_mm. . QA?E b[m [fmi \__h l_mjihmcp_ ni l_ko_mnm `il ^[n[ [h^ _rj_lncm_.

" ?^domng_hn ni nb_ nl[hmjiln[ncih gi^_fm ^_jfis_^ ni ][f]of[n_ TKR l_^o]ncihm `lig p[lciom ]b[ha_m ni

nb_ [oni ilc_hn_^ ^_p_fijg_hn j[nn_lh. Gn [jj_[lm nb[n nb_m_ gi^_fm b[p_ \__h ^_mcah_^ ni l_q[l^

]b[ha_m ]ihmcmn_hn qcnb nb_ 2) Qnl[n_as [h^ `[cf ni l_]iahct_ inb_l ]b[ha_m.

No\fc] m_]nil \o^a_nm b[p_ \__h l_^o]_^ [n _p_ls f_p_f nblioabion A[fc`ilhc[. QA?E cm hi _r]_jncih [m cn

l_]_hnfs l_^o]_^ cnm [hho[f `__m \s 10) ch l_]iahcncih i` nb_ cgj[]n i` nb_ l_]_mmcih ih ]iohns [h^ gohc]cj[f

\o^a_nm. Rbcm cm hin [ ncg_ qb_h jlial[g _rj[hmcih ][h \_ ]ihmc^_l_^.

L_p_lnb_f_mm- mig_ f_p_f i` jlimj_lcns qcff bij_`offs l_nolh qcnbch [ ]iojf_ i` s_[lm. Rb_ `iffiqcha [l_

moaa_mncihm `il nb_ ech^ i` jlid_]nm QA?E ]iof^ jolmo_ mbiof^ `oh^cha \_]ig_ [p[cf[\f_.

Rb_ Qionb @[s Rl[hmjiln[ncih N_l`ilg[h]_ Qno^s ^_p_fij_^ [h ihfch_ molp_s chmnlog_hn [h^ [ g_nbi^ i`

[h[fsmcm qbc]b q_l_ om_^ ni jli^o]_ [ ^[n[ \[m_. Gn qiof^ \_ jli^o]ncp_ ni \ocf^ ih qb[n cm _mm_hnc[ffs

ehiqf_^a_ ch`l[mnlo]nol_ nb[n ][h \_h_`cn nb_ mo\"l_acihm _fm_qb_l_ ch nb_ l_acih [m q_ff [m ]ihncho_ ni m_lp_

Qionb @[s Acnc_m.

?h chcnc[f chp_mng_hn mbiof^ \_ ^_p_fijcha nb_ _rcmncha U_\"\[m_^ nl[p_f molp_s chni [ nolh"e_s l_m_[l]b

j[]e[a_ nb[n ]iof^ l_jfc][n_^ [n p_ls fiq ]imn [h^ g[^_ [p[cf[\f_ nblioab nb_ Q@AAME ni [ff Qionb @[s Acnc_m.
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Mh_ [jjfc][ncih qiof^ \_ ni mojjiln nb_ ^cm]ommcih i` ^_p_fijg_hn jlijim[fm [giha ]cns jf[hh_lm-

^_p_fij_lm [h^ h_cab\ilbii^ ila[hct[ncihm. Rb_ l_m_[l]b j[]e[a_ ]iof^ \_ l_ko_mn_^ \s nb_ h_cab\ilbii^

ila[hct[ncih ch il^_l ni [mm_mm cnm ]oll_hn nl[hmjiln[ncih j_l`ilg[h]_< Aigj[lcha nb[n h_cab\ilbii^wm

j_l`ilg[h]_ jli`cf_ ni nb_ _rcmncha ^[n[ \[m_ qiof^ b_fj nb_ mn[e_bif^_lm g[e_ ch`ilg_^ ^_]cmcihm [\ion nb_

m][f_- ^_mcah- [h^ `oh]ncih[fcns i` nb_ jlid_]n.

? m_]ih^ jlcilcns cm ni aliq nb_ Qionb @[s ^[n[ \[m_ \s mno^scha [n f_[mn nqi gil_ h_cab\ilbii^m j_l s_[l.

Kil_ p[lc_ns ch nb_ ^[n[ \[m_ [ffiqm mnliha_l ]ih]fomcihm. G^_[ffs nb_ 4 [l_[m molp_s_^ ch 2005 ]iof^ \_

l_pcmcn_^ ch 2010- ni c^_hnc`s nb_ ]b[ha_m ch ]b[l[]n_lcmnc]m [h^ j_l`ilg[h]_ ip_l nb_ `cp_ s_[l j_lci^. Gn

qiof^ \_ j[lnc]of[lfs om_`of c` mig_ i` nb_ h_cab\ilbii^ l_"molp_s_^ b[^ j[lnc]cj[n_^ ch nb_ Ji][f om_ T_bc]f_

*JST+ Ghcnc[ncp_- `oh^_^ \s nb_ ?OKB- [h^ mn[lncha [m i` Hofs 1- 2009.

G` nb_ nolhe_s j[]e[a_ cm ^_p_fij_^- nb_h cn qiof^ [fmi \_ [p[cf[\f_ ni h_cab\ilbii^m nblioabion nb_ l_acih.

Mp_l [ `_q s_[lm- nb_ ^[n[ ih nl[hmjiln[ncih j_l`ilg[h]_ qiof^ \_ mo\mn[hnc[f.

HbWT` A]dT`\[T\b ;VT\RXTa

Qo]]_mm`of cgjf_g_hn[ncih i` nb_ Tcmcih i` [ Qomn[ch[\f_ Qionb @[s qcff ^_j_h^ ih nb_ jifc]c_m [h^ jlial[gm

i` [ hog\_l i` mn[n_ [h^ `_^_l[f [a_h]c_m. ?n nbcm jichn q_ ][hhin ^i gil_ nb[h c^_hnc`s mig_ i` nb_ \[llc_lm

_h]iohn_l_^ ch nb_ chcnc[f [nn_gjnm [n cgjf_g_hn[ncih. Rb_s mn[h^ [m n_mncgihs ch mojjiln i` nb_ jlijimcncih

nb[n cgjf_g_hncha chhip[ncih cm ]b[ff_hacha.

D_^_l[f

L[ncih[f Fcabq[s Rl[hmjiln[ncih Q[`_ns ?^gchcmnl[ncih *LFRQ?+- B_j[lng_hn i` Rl[hmjiln[ncih l_mnlc]nm nb_

mj__^ i` h_cab\ilbii^ _f_]nlc] p_bc]f_m *LCT+ ni 25 KNF _p_h nbioab nb_s [l_ ][j[\f_ i` 35 KNF. K[hs

jli`_mmcih[fm `[gcfc[l qcnb nb_ n_]bhifias \_fc_p_ nb[n nb_s [l_ m[`_ [n 35 KNF [h^ qcff hin `ch^ ]ihmog_l

[]]_jn[h]_ [n nb_ mfiq_l mj__^ ionmc^_ i` ]fim_^ ][gjom mcno[ncihm. Ecp_h nb_ afi\[f ]ih]_lhm `il EFE

_gcmmcihm [h^ ]fcg[n_ ]b[ha_- LFRQ? ]iof^ [onbilct_ [ jcfin n_mn i` nb_ `[mn_l mj__^ ch j[lnc]cj[ncha Qionb

@[s ]cnc_m. Glihc][ffs- nbl__"qb__f_^ p_lmcihm i` LCTm mo]b [m nb_ X?N ][h \_ f_a[ffs ^lcp_h [n 35 KNF \_][om_

nb_s [l_ n_]bhc][ffs [ ginil]s]f_. Sm_ `iol"qb__fm [h^ nb_ g[rcgog mj__^ ^lijm ni 25 KNF.

Rb_ Q@AAME q[hnm ni _rj[h^ nb_ _rcmncha 6"p_bc]f_ JST B_gihmnl[ncih *`oh^_^ \s ?OKB jlcg[lcfs [m [

l_m_[l]b jlid_]n+ ni p_bc]f_ ^_jfisg_hn nb[n qcff a[ch al_[n_l pcmc\cfcns [h^ b[p_ gil_ mcahc`c][hn cgj[]n.

1-000 p_bc]f_m cm nb_ qilecha n[la_n. Rb_ ?g_lc][h P_]ip_ls [h^ P_chp_mng_hn ?]n *?PP?+ ]ihn[chm g[hs

`oh^cha jlial[gm- Rb_ Af_[h Acnc_m Nlial[g i``_l_^ \s B_j[lng_hn i` Ch_las ch]fo^_^ pio]b_lm ni \os ^iqh

nb_ ]imn i` [h LCT \s (1-500. Sh`ilnoh[n_fs- ni ko[fc`s [ ]ihmog_l h__^_^ ni m]l[j [h [onigi\cf_. Rbcm

g_[hm nb[n nb_ jlial[g q[m [cg_^ [n ]ihp_lncha `f__nm `lig a[m ni _f_]nlc] z [ qilnbs ai[f \on hin a_[l_^ ni

qc^_ mjl_[^ mo\ol\[h ^_jfisg_hn. Rbcm cm hin ni m[s nb[n nb_ `_^_l[f aip_lhg_hn cm hin i``_lcha inb_l

ch]_hncp_m ni LCT jol]b[m_- ihfs nb[n nb_ Af_[h Acnc_m jlial[g q[m nii h[lliq ni b_fj.
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Qn[n_

A[fnl[hm iqhm nb_ Qn[n_ bcabq[sm nblioabion A[fc`ilhc[ ch]fo^cha Gh nb_ Qionb @[s- NAF *Pion_ 1+ [h^

F[qnbilh_ @fp^. *Pion_ 134+. A[fnl[hmw qcffchah_mm ni qile qcnb nb_ Q@AAME ni cgjf_g_hn ]igjf_n_ mnl__nm

jifc]c_m ih NAF [h^ F[qnbilh_ @fp^. qcff \_ _mm_hnc[f.

Rb_ A[fc`ilhc[ Ch_las Aiggcmmcih *ACA+ fiie_^ `il [ qbcf_ fce_ cn qiof^ jlipc^_ [h LCT pio]b_l jlial[g

omcha `oh^m [ffi][n_^ \s ?@ 118. Rb_ jf[h q[m ni i\n[ch (4-000 j_l p_bc]f_ pio]b_lm `il l_mc^_hnm i` nb_

Qionb @[s jfom [^^cncih[f `oh^m ni j[s `il ]igjf_n_ mnl__nm jf[hhcha [h^ cgjf_g_hn[ncih ch j[lnc]cj[ncha

]cnc_m. Rbcm qiof^ b[p_ jlipc^_^ \inb [ g[le_n mncgofom [h^ ch`l[mnlo]nol_ cgjlip_g_hnm nb_l_\s

_mn[\fcmbcha nb_ ]ih^cncihm `il [ nlo_ n_mn i` nb_ `_[mc\cfcns i` fi][f om_ p_bc]f_m. Rb_ ACAwm ?@ 118 Ghp_mng_hn

Nf[h ^_`_ll_^ `oh^cha i` LCTm ni nb_ A[fc`ilhc[ ?cl P_miol]_m @i[l^ qbc]b cm _rj_]n_^ ni i``_l [ mn[n_qc^_

pio]b_l jlial[g- i` (1-500 j_l p_bc]f_ [h^ hinbcha `il ]igjf_n_ mnl__nm.

Rb_ `iffiqcha b[m \__h _rnl[]n_^ `lig nb_ Q@AAMEwm ]igg_hnm ni nb_ A?P@ l_a[l^cha nb_ ?@ 32 Q]ijcha Nf[h;

xRl[hmjiln[ncih jf[hhcha b[m fiha `iffiq_^ [ x`il_][mn [h^ [ffi][n_y j[l[^cag. Rb_ ]f[mmc] niifm i` nb_

jli`_mmcih- ch]fo^cha nb_ `iol"mn_j gi^_f- `il_][mn nl[p_f j[nn_lhm [h^ nb_h [ffi][n_ jlid_]n_^ `onol_ nl[p_f ni

h_nqile j[nbm. A[fc`ilhc[ mbiqm mcahm i` [^ijncha [ mcgcf[l x`il_][mn [h^ [ffi][n_y j[l[^cag ni ]ihnlif

al__hbiom_ a[m _gcmmcihm *A[fc`ilhc[ ?cl P_miol]_m @i[l^- 2008< Qncp_lm- 2008+. Rbcm [jjli[]b cm chb_l_hnfs

nij"^iqh- gi^_f"\[m_^- [h^ \_nn_l cffogch[n_m l_f[ncihmbcjm nb[n [l_ a_h_l[f l[nb_l nb[h ]ihn_rn mj_]c`c].

Nlipc^cha [fn_lh[ncp_ gi^_m i` gi\cfcns ch [oni"ilc_hn_^ mo\ol\m qcff l_kocl_ ]ihn_rn m_hmcncp_ mifoncihm [h^

mig_ _rj_lcg_hn[ncih. Gh mbiln- [ mbc`n `lig [ nij"^iqh *`il_][mn [h^ [ffi][n_+ ni [ \innig"oj *n_mn [h^

p_lc`s+ [jjli[]b qcff \_ h_]_mm[ls.y

Gn cm [fmi cgjiln[hn ni n[e_ ih nb_ `cm][fct[ncih i` f[h^ om_. @ca \ir l_n[cf [h^ cmf[h^"fce_ fiq ^_hmcns g[ffm-

`[pil_^ \s g[hs gohc]cj[fcnc_m [m [ l_p_ho_ miol]_m- [l_ [hncnb_nc][f ni aii^ nl[hmjiln[ncih j_l`ilg[h]_. Gn

cm clihc] nb[n nb_ m[g_ mn[n_ aip_lhg_hn nb[n q[hnm ni ^cm]iol[a_ EFE _gcmmcihm nblioab f[h^ om_ jifc]s

_h]iol[a_m nb_g nblioab cnm `cm][f jifc]c_m. Ml nb[n cn cm ]onncha `oh^cha `il jo\fc] nl[hmcn [n nb_ m[g_ ncg_ cn cm

_h]iol[acha jo\fc] nl[hmcn [m [ nl[hmjiln[ncih mnl[n_as ni g[n]b nb_ f[h^ om_ ^_hmcns cn cm _h]iol[acha.

?[^Z]gT`a

Rb_ diolh_s ni qile cm nsjc][ffs nb_ fiha_mn biom_bif^ nlcj. @_][om_ qile nlcjm [l_ `l_ko_hn [h^ omo[ffs ^lcp_h-

nb_ diolh_s ni qile cm ]_ln[chfs nb_ gimn mcahc`c][hn a_h_l[nil i` TKR ch nb_ Qionb @[s. Cgjfis_lm ][h

]ihnlc\on_ ni nb_ QQ@Q \s [^ijncha j[lecha jifc]c_m nb[n `[pil JSTm. Rb_s ][h [fmi m__e di\ ][h^c^[n_m qbi

fcp_ qcnbch [ `_q gcf_m z c._.- [ fi][f jl_`_l_h]_ `il qile_lm jifc]s. *Acnc_m ]iof^ [fmi [^ijn [ xfi][f jl_`_l_h]_

biomchay jifc]s ch biomcha ^_p_fijg_hnm ch qbc]b nb_ gohc]cj[fcns b[m mig_ j[lnh_lmbcj lif_.+
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?n nb_ m[g_ ncg_- _gjfis_lm h__^ ni gip_ nb_ qile ni nb_ qile_l ni nb_ g[rcgog _rn_hn jimmc\f_. Rbcm

qiof^ g_[h ^_jfischa _cnb_l m[n_ffcn_ qile ]_hn_lm- j[lnc]cj[ncha ch mb[l_^ qile ]_hn_lm- il [onbilctcha qile

[n big_ jl[]nc]_m.

=P`"KWP`X\V H^T`Pb]`a

? ][l mb[lcha ij_l[ncih ch nb_ Qionb @[s- c` ih_ ][h \_ l_]locn_^- mbiof^ mcahc`c][hnfs ch]l_[m_ nb_ j[]_ i`

l_jf[]_g_hn i` 2h^ [h^ 3l^ ][lm qcnb LCTm. Rl[^cncih[f ][l l_hn[f ]igj[hc_m [m q_ff [m nb_ h_q ][l mb[lcha

m_lpc]_m mbiof^ fiie chni _rj[h^cha ij_l[ncihm chni nb_ Qionb @[s.

=XbXhT\a+=]\ac[T`a

Gh nb_ _h^- j_ijf_ gomn \_ qcffcha ni _g\l[]_ mcahc`c][hn ]b[ha_ ch nb_cl nl[p_f j[nn_lhm- gi^_ ]bic]_m- [h^

j_lb[jm _p_h nb_ `oh^[g_hn[f ]ih]_jnm i` gi\cfcns. Gh_rj_hmcp_ `o_f [h^ nb_ m_hm_ i` `l__^ig ^_fcp_l_^ \s

l_f[ncp_fs [``il^[\f_ gi\cfcns [l_ _g\_^^_^ ch nb_ ]ofnol_. N_lmih[f p_bc]f_m b[p_ \__h mif^ `il a_h_l[ncihm

ni ]ihp_s [ m_hm_ i` mn[nom [h^ ni l_`f_]n nb_ j_lmih[fcns i` nb_ ^lcp_l.

?m moaa_mn_^ _[lfc_l- nb_ j_lmih[f p_bc]f_ ch^omnls cm oh^_laicha g[mmcp_ ]b[ha_. Rb_ e_s ko_mncih cm biq

l[jc^fs ]ihmog_lm qcff jol]b[m_ oh]ihp_hncih[f p_bc]f_m qcnb ][j[\cfcnc_m fcgcn_^ ch n_lgm i` l[ha_ [h^ mj__^-

[n jl_gcog jlc]_m *[n f_[mn ohncf _]ihigc_m i` m][f_ ][h \_ ][jnol_^ nblioab aliqcha g[le_nm+> Fiq fiha qcff

cn n[e_ `il nl[p_f_lm ni m_f_]n nb_ gi^_ i` nl[p_f \[m_^ ih nb_ ]b[l[]n_lcmnc]m i` nb_ nlcj>

?fnbioab jol_fs mj_]of[ncp_- cn m__gm fce_fs nb[n ]cnct_hm/]ihmog_lm qcff b[p_ [h _[mc_l ncg_ _g\l[]cha nb_

f[h^ om_ pcmcih i` ]igg_l]c[f ^_hmcns- mi fiha [m cn cm [n [ g[h[a_[\f_ m][f_ [h^ ih_ h__^ hin fcp_ ^cl_]nfs

chmc^_ cn.

Glihc][ffs- nb_ nl[hmjiln[ncih pcmcih- mi cgg_^c[n_fs [p[cf[\f_ [h^ qcnb mbiln n_lg jligcm_- g[s f[a \_bch^ nb_

f[h^ om_ pcmcih qbc]b l_kocl_m gil_ `oh^[g_hn[f chmncnoncih[f ]b[ha_m [h^ ch [hs ][m_ n[e_m ^_][^_m ni b[p_

[h _``_]n. Cp_h nbioab nb_ gi^_ ]bic]_m [l_ jlifc`_l[ncha _[]b gihnb z [h^ nb_cl jl[]nc][fcns ][h \_ b[mn_h_^

nblioab mig_ e_s chmncnoncih[f ]b[ha_m z ]ihmog_l []]_jn[h]_ cm nb_ e_s p[lc[\f_.
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=]SP

Ub_h nbcm l_m_[l]b jf[h q[m ilcach[ffs ^_mcah_^ ch 2005- nb_ ai[f q[m ni cffogch[n_ nb_ _rn_hn ni qbc]b

s_mn_l^[swm mg[ln aliqnb b[^ mo]]__^_^ ch nb_ Qionb @[s. Rb_ c^_[ q[m ni [hnc]cj[n_ [h^- c` jimmc\f_- ch`ilg

[hs mg[ln aliqnb chcnc[ncp_m nb[n qiof^ \_ jlijim_^ ch Qionb @[s ]cnc_m.

@s 2008- inb_l cgj_l[ncp_m `il ]ih^o]ncha nb_ l_m_[l]b b[^ _g_la_^. Rb_ gimn mcahc`c][hn i` qbc]b ni^[s cm

nb_ jifcnc][f ]ihm_hmom nb[n ^_p_fij_^ [lioh^ nb_ h__^ ni l_^o]_ al__h biom_ a[m *EFE+ _gcmmcihm nb[n [l_

fche_^ ni ]fcg[n_ ]b[ha_.

Rb_ l_mofn i` nb[n jifcnc][f ]ihm_hmom ch A[fc`ilhc[ q[m `clmn ?@ 32 nb[n g[h^[n_^ l_^o]ncih i` EFE _gcmmcihm

\_cha a_h_l[n_^ \s [ qc^_ l[ha_ i` miol]_m. Q_]ih^- Q@ 375 nb[n g[h^[n_^ nb[n f[h^ ^_p_fijg_hn ch _[]b

l_acih \_ jf[hh_^ mi [m ni l_^o]_ EFE _gcmmcihm.

? m_]ih^ g[dil _p_hn i]]oll_^ ch 2008 nb[n [^^_^ l_f_p[h]_ ni nb_ Qionb @[s l_m_[l]b z a[mifch_ jlc]_m

_rjfi^_^ ni [\ip_ (4.50 j_l a[ffih. Rb_ cgg_^c[n_ cgj[]n ch]fo^_^ [ ^l[g[nc] l_^o]ncih ch a[mifch_

]ihmogjncih [m j_ijf_ ^lip_ f_mm- jol]b[m_^ `o_f _``c]c_hn p_bc]f_m *ch]fo^cha _f_]nlc] bs\lc^m+- [h^ mbc`n_^

mig_ nlcjm ni jo\fc] nl[hmcn. ?ff [l_ _r[gjf_m i` jl_pciomfs ohcg[ach[\f_ \_b[pcil[f ]b[ha_.

Rb_ jlc]_ mjce_- _p_h nbioab mbiln fcp_^- m_hn [ nlio\fcha g_mm[a_ ni _p_ls l_acih- mo\"l_acih [h^ ]cns []limm

nb_ h[ncih. Rb_ _l[ i` ]b_[j a[mifch_ [h^ mn[\f_ jlc]_m cm h_[lcha cnm _h^. Rb_ cgjfc][ncih cm nb[n nb_ ]imn i`

gi\cfcns qcff ch]l_[m_ ch nb_ `onol_- fce_fs ch [mmi]c[ncih qcnb l_]ip_ls `lig nb_ ]oll_hn l_]_mmcih.

Gnwm hin ehiqh qb_h a[mifch_ jlc]_m qcff lcm_ [a[ch- biq `[mn nb_ ch]l_[m_ qcff i]]ol il biq bcab nb_ g[le_n qcff

ai. Fiq_p_l- [m nbcm cm \_cha qlcnn_h- nb_ Jim ?ha_f_m Rcg_m l_jiln_^ nb[n nb_ l[n_ i` ch]l_[m_ ch a[mifch_

jlc]_m ip_l nb_ `clmn 6 gihnbm i` 2009 b[m \__h nb_ gimn l[jc^ ch bcmnils- [fnbioab nb_ ]oll_hn jogj jlc]_

l_g[chm q_ff \_fiq cnm 2008 j_[e. *E[m Nlc]_m K[s Ggj_lcf [ P_]ip_ls- Pih[f^ B. Ubcn_- @omch_mm Q_]ncih- Jim

?ha_f_m Rcg_m- Hoh_ 15- 2009+.

?m Qionb @[s ]cnc_m l_"_p[fo[n_ nb_cl _rcmncha ^_p_fijg_hn j[nn_lh ch l_f[ncih ni nb_ _hpclihg_hn[f ai[fm

g[h^[n_^ \s ?@ 32 [h^ Q@ 375- nb_s mbiof^ [fmi ]ihmc^_l nb[n nb_ _l[ i` gil_ _rj_hmcp_ `o_f [h^ gil_

nol\of_hn icf g[le_nm b[m [llcp_^. ?h ohmn[\f_ nl[p_f _hpclihg_hn- ch]l_[m_^ `lc]ncih i` ^cmn[h]_ [h^ [ ^_]fch_

ch gi\cfcns [l_ [giha nb_ jimmc\f_ ]ihm_ko_h]_m.

Rbcm qcff \_ j[lnc]of[lfs mcahc`c][hn b_l_ \_][om_ qcnbch Jim ?ha_f_m Aiohns nb_ Qionb @[s b[m nb_ f[la_mn mb[l_

i` mbijjcha ]_hn_lm ch ]ih`caol[ncihm ip_l 100-000 mko[l_ `__n qcnb g[le_n mb_^m nb[n _rn_h^ ni [m go]b [m

25 gchon_m ^lcpcha ncg_. Rbcm g_[hm nb[n l_n[cf mj_h^cha [h^ nb_l_`il_ gohc]cj[f n[r l_p_ho_m [l_ ]oll_hnfs

mojjiln_^ \s [oni nl[p_f chmn_[^ i` q[fecha il [h [fn_lh[ncp_ gi^_ i` nl[hmjiln[ncih.
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?]]il^cha ni C]ihigc] P_m_[l]b ?mmi]c[n_m *CP? "" ih_ i` nb_ ]ihmofn[hnm ]ihnlc\oncha ni nb_ Q@RNQ+ c`

gi\cfcns ^_]fch_m- [^[jncp_ ]b[ha_m ch l_n[cf `ilg[n qcff \_ l_kocl_^. @ca \ir mnil_m [h^ inb_l f[la_ `ilg[n

l_n[cf ]_hn_lm qcff h__^ ni [^[jn \s ][jnolcha [ bcab_l mb[l_ i` ]ihmog_lm ch nb_cl jlcg[ls g[le_n [l_[m.

Sfncg[n_fs- h_q l_n[cf `ilg[nm nb[n [l_ mg[ff_l ch mct_ \on qcnb [ qc^_l i``_lcha i` g_l]b[h^cm_ qcff h__^ ni

_pifp_. @on l_n[cf cm nb_ ncj i` nb_ c]_\_la. Qcgcf[l ]b[ha_m g[s \_ l_kocl_^ ch nb_ mj[nc[f g[le_nm `il f[\il-

_^o][ncih- b_[fnb ][l_- [h^ mi `ilnb.

Ucnbch [h ohomo[ffs mbiln ncg_ `l[g_- Qionb @[s ]cnc_m g[s h__^ ni ]ihmc^_l ]b[hacha nb_cl [oni ilc_hn_^

^_p_fijg_hn j[nn_lh [h^ f_p_f i` [oni ^_j_h^_h]_ [m go]b `il _]ihigc] h_]_mmcns [m _hpclihg_hn[f

cgj_l[ncp_.

?fnbioab mcahc`c][hn ]b[ha_ ch jifc]s [h^ jl[]nc]_ cm i`n_h ^c``c]ofn- mnc]echa qcnb nb_ mn[nom koi qcff fce_fs

\_]ig_ [ ]igj_ncncp_ ^cm[^p[hn[a_ `il ]cnc_m.
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c
Rb_ ?jj_h^c]_m ^_m]lc\_ nb_ l_m_[l]b [h^ jlipc^_ [ li\omn m_n i` ^_n[cf_^- ho[h]_^ `ch^cham. Rbcm m_]ncih cm bcabfs ]ih^_hm_^.

cc
P_al_mmcih [h[fsmcm b[m nb_ jiq_l ni miln nblioab g[hs p[lc[\f_m ch il^_l ni ^_n_lgch_ qbc]b b[m [ mn[ncmnc][ffs mcahc`c][hn

l_f[ncihmbcj ni [h ion]ig_- [m q_ff [m nb_ g[ahcno^_ i` nb[n l_f[ncihmbcj. Rb_ l_mofnm [l_ []]_jn_^ [m m]c_hnc`c][ffs p[fc^ qcnbch

l_[mih[\f_ g[lachm i` _llil. Gh a_h_l[f- mn[ncmnc][f p[fc^cns ch]l_[m_m qcnb nb_ hog\_l i` i\m_lp[ncihm. Rb_ Q@RNQ ch]fo^_^ 2-399

molp_sm `lig nb_ 8 mno^s [l_[m. Rbcm cm ]ihmc^_l_^ ni \_ [ l_[mih[\f_ hog\_l [h^ cm [ f[la_ m[gjf_ mct_ ch nb_ ]ihn_rn i` mcgcf[l

h_cab\ilbii^"`i]om_^ nl[p_f mno^c_m.

ccc
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QcaX\TaaTa
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GTXVW*

<caX\TaaTa

^T` PR`T

;dT`PVT

QZ]RY aXhT

'X\ PR`Ta(

& ]U 0"ePg

X\bT`"

aTRbX]\a

=T\bT`a

Pcpc_l[ Tcff[a_- chh_l lcha 12.25 6.44 3.50 5.10 33.30)

Pcpc_l[ Tcff[a_- ion_l lcha 8.81 0.39 0.20 8.00 37.10)

Rill[h]_ Mf^ Riqh- chh_l lcha 13.16 6.26 2.50 5.40 56.00)

Rill[h]_ Mf^ Riqh- ion_l lcha 4.25 0.96 0.34 4.60 52.20)

Cf Q_aoh^i- chh_l lcha 7.51 2.62 1.05 4.50 66.70)

Cf Q_aoh^i- ion_l lcha 6.81 1.98 0.42 4.50 57.10)

Ghaf_qii^- chh_l lcha 4.95 5.68 3.15 4.60 61.50)

Ghaf_qii^- ion_l lcha 5.56 0.53 0.22 6.80 46.80)

=]``XS]`a

N[]c`c] Ai[mn Fcabq[s 5.32 0.62 0.31 7.00 26.70)

?ln_mc[ @fp^.- chh_l lcha 10.27 1.05 0.38 5.00 84.90)

?ln_mc[ @fp^.- ion_l lcha 7.49 0.21 0.07 5.00 55.60)

E[l^_h[ @fp^.- chh_l lcha 6.36 1.03 0.47 5.50 37.80)

E[l^_h[ @fp^.- ion_l lcha 9.60 0.66 0.21 5.90 29.10)

F[qnbilh_ @fp^.- chh_l lcha 8.94 1.39 0.66 9.70 53.80)

F[qnbilh_ @fp^.- ion_l lcha 10.05 0.87 0.27 8.90 53.10)

cp
Rb_ jichn cm nb[n \li[^\[h^ h_nqile [jjfc][ncihm ][h jf[s [ mcahc`c][hn lif_ ch cgjlipcha nl[hmjiln[ncih j_l`ilg[h]_. Rbim_

mnl[n_ac_m q_l_ hin ch]fo^_^ ch nb_ Q@RNQ [h^ mi [l_ ionmc^_ i` nb_ m]ij_ i` nbcm l_jiln. Q_hcil [onbil U[fn_l Qc_g\[\ qcff

^cmnlc\on_ [ mo\m_ko_hn l_jiln ]ip_lcha nbim_ h_nqile mnl[n_ac_m f[n_l ch 2009 oh^_l nb_ ncnf_ xK[echa Qo\ol\m Qg[ln.y


