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4 Suìvhqwdwlrq gh JDXVV 615165

414 Lqwurgxfwlrq

JDXVV hvw xq odqjdjh gh surjudppdwlrq qxpìultxh hw judskltxh1 Vhv srlqwv iruwv vrqw ohv
vxlydqwv =

41 JDXVV hvw xq odqjdjh pdwulflho yhfwrulvì1

51 JDXVV srvvëgh gh qrpeuhxvhv irqfwlrqv pdwkìpdwltxhv1

61 Ohv yduldeohv vrqw gìfoduìhv joredohv sdu gìidxw1

71 Od jhvwlrq ghv �fklhuv vrxufhv hvw odujhphqw idflolwìh sdu o*xwlolvdwlrq gh eleolrwkëtxhv gh
surfìgxuhv1

81 JDXVV srvvëgh gh qrpeuhxvhv eleolrwkëtxhv hw prgxohv vsìfldolvìv hq Hfrqrpìwulh hw hq
Ilqdqfh1

Yrlfl txhotxhv surjudpphv txl looxvwuhqw ohv vsìfl�flwìv gh JDXVV1

41414 Surjudpph q��

Frqvlgìurqv xqh surfìgxuh gh gìqrpeuhphqw gh fkhplqv elqrpldx{ g*ruguh � 1 Sdu h{hpsoh/
srxu � ìjdo ã 5/ qrxv dyrqv 7 fkhplqv srvvleohv

E�c ��

E�c f�

Efc ��

Efc f�

Oh fdv jìqìudo q*hvw sdv wuëv idfloh ã surjudpphu1 Qìdqprlqv/ o*xwlolvdwlrq gx surgxlw gh Nurqhfnhu
1-1 hw g*xqh surfìgxuh gh uìgxfwlrq gh pdwulfh wulpu shuphw g*rewhqlu xq frgh dvvh} frxuw1 Lo
vx!w gh uhpdutxhu txh qrxv srxyrqv hpsor|hu od vìtxhqfh vxlydqwh
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Od surfìgxuh

surf +4, @ bghqrpeuhphqwFkhplqvElqrpldx{+Qduelwudjh,>

orfdo {/fq/{l/l>

{ @ }hurv+5aQduelwudjh/Qduelwudjh,>

fq @ 5a+Qduelwudjh04,>
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{l @ rqhv+fq/4,�}hurv+fq/4,>

{^1/4` @ {l>

l @ 5>

gr xqwlo l A Qduelwudjh>

fq @ fq25>

{l @ wulpu+{l/fq/fq,>

{^1/l` @ rqhv+5a+l04,/4,1-1{l>

l @ l . 4>

hqgr>

uhws+{,>

hqgs>

O*h{hpsoh

qhz>

&lqfoxgh rswlrq41vuf>

{ @ bghqrpeuhphqwFkhplqvElqrpldx{+7,>

rxwsxw iloh @ rswlrq41rxw uhvhw>

fdoo sulqwipw+{/4,>

rxwsxw rii>
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41415 Surjudpph q�2

Qrxv srxyrqv xwlolvhu od surfìgxuh suìfìghqwh srxu frqvwuxluh ohv fkhplqv elqrpldx{ gx prgëoh
gh ydorulvdwlrq ghv dfwliv frqwlqjhqwv gh w|sh Fr{/ Urvv hw Uxelqvwhlq1 Lo hvw lqwìuhvvdqw gh qrwhu
tx*xqh vhxoh erxfoh vx!w srxu frqvwuxluh ohv ydohxuv gx vrxv0mdfhqw vhorq o*ìwdw gh od qdwxuh1
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Od surfìgxuh

surf +6, @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

orfdo x/g/slb/id>

orfdo {/V/Vl/l/{l/fq/m/sure>

x @ h{s+vljpd-vtuw+wdx2Qduelwudjh,,> 2- frhiilflhqw gh kdxvvh -2

g @ 42x> 2- frhiilflhqw gh edlvvh -2

slb @ +h{s++u0ghowd,-wdx2Qduelwudjh,0g,

2+x0g,> 2- suredelolwh elqrpldoh -2

id @ h{s+0u-wdx,> 2- idfwhxu g*dfwxdolvdwlrq -2

{ @ bghqrpeuhphqwFkhplqvElqrpldx{+Qduelwudjh,>

V @ }hurv+5aQduelwudjh/Qduelwudjh.4,>

V^1/4` @ V3-rqhv+5aQduelwudjh/4,>

Vl @ V3>

l @ 4>

gr xqwlo l A Qduelwudjh>

{l @ {^1/l`>

fq @ {l 1@@ 4>

Vl @ Vl 1- +x1-fq . g1-+40fq,,>

V^1/l.4` @ Vl>

l @ l . 4>

hqgr>

m @ vxpf+{*,>

sure @ +slbam,1-++40slb,a+Qduelwudjh0m,,>

uhws+V/sure/id,>

hqgs>

O*h{hpsoh

qhz>

&lqfoxgh rswlrq41vuf>

&lqfoxgh rswlrq51vuf>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+433/3153/<32698/313;/3/6,>

rxwsxw iloh @ rswlrq51rxw uhvhw>

sulqw % Fkhplqv elqrpldx{%_

% � suredelolwh%>

sulqw>

fdoo sulqwipw+V�sure/4,>

rxwsxw rii>
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Fkhplqv elqrpldx{ � suredelolwh

433 4381<346< 445148438 44;1:9<85 3149357<

433 4381<346< 445148438 4381<346< 31467::<55

433 4381<346< 433 4381<346< 31467::<55

433 4381<346< 433 <7175:797 3144668:8:

433 <7175:797 433 4381<346< 31467::<55

433 <7175:797 433 <7175:797 3144668:8:

433 <7175:797 ;<149879 <7175:797 3144668:8:

433 <7175:797 ;<149879 ;714<99;7 313<867397;

41416 Surjudpph q��

Qrxv srxyrqv xwlolvhu od surfìgxuh bfrqvwuxfwlrqFkhplqvElqrpldx{ srxu ydorulvhu ohv rswlrqv
h{rwltxhv/ sdu h{hpsoh ohv rswlrqv dvldwltxhv rx orrnedfn1 Ohv wurlv surfìgxuhv vxlydqwhv vrqw
frqvwuxlwhv vxu oh píph prgëoh =

41 Frqvwuxfwlrq gh o*hqvhpeoh ghv fkhplqv elqrpldx{ >

51 Gìwhuplqdwlrq gh od irqfwlrq gh sd|r� srxu wrxv ohv ìwdwv gh od qdwxuh >

61 Fdofxo gx sul{ gh o*rswlrq hq xwlolvdqw od phvxuh gh suredelolwì ulvtxh qhxwuh1

O*hpsorl ghv frppdqghv pdwulflhoohv hw ghv rsìudwhxuv . � . shuphw gh uhqguh ohv surfìgxuhv
wuëv olvleohv1

Txhotxhv frpphqwdluhv vxu oh frgh =

� V hvw xqh pdwulfh gh glphqvlrq 2��E� n �� dyhf � oh qrpeuh g*duelwudjhv gx prgëoh FUU1
Fkdtxh oljqh gh od pdwulfh fruuhvsrqg ã xqh wudmhfwrluh gx vrxv0mdfhqw vrxv od phvxuh gh
suredelolwì qhxwuh dx ulvtxh1

� VW @ V^1/Qduelwudjh.4`> shuphw gh vìohfwlrqqhu od � n �0lëph frorqqh gh od pdwulfh V1
VW hvw grqf xq yhfwhxu gh glphqvlrq 2� frpsuhqdqw ohv ydohxuv gx vrxv0mdfhqw ã o*ìfkìdqfh
gh o*rswlrq srxu o*hqvhpeoh ghv ìwdwv gh od qdwxuh1

� Vp @ plqf+V*,> fruuhvsrqg dx{ ydohxuv sulvhv sdu od irqfwlrq 4�?
|f$|$A

7 E|�1

� Qrxv rewhqrqv od irqfwlrq gh sd|r� C EA � ' 4@ 

�
fc 7 EA �� 4�?

|f$|$A
7 E|�

�
hq hpsor|dqw ohv

rsìudwhxuv ìoìphqw sdu ìoìphqw 1- hw 1:1

Od surfìgxuh

surf +5, @ IordwlqjVwulnhRswlrq+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

orfdo V/sure/id>

orfdo VW/Vp/Jfdoo/Jsxw>

orfdo iordwFdoo/iordwSxw>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

7



VW @ V^1/Qduelwudjh.4`>

Vp @ phdqf+V*,>

Jfdoo @ VW 0 Vp>

Jfdoo @ Jfdoo 1- +Jfdoo 1A 3,>

Jsxw @ Vp 0 VW>

Jsxw @ Jsxw 1- +Jsxw 1A 3,>

iordwFdoo @ id-+sure*Jfdoo,>

iordwSxw @ id-+sure*Jsxw,>

uhws+iordwFdoo/iordwSxw,>

hqgs>

surf +5, @ Il{hgVwulnhRswlrq+V3/N/vljpd/wdx/u/ghowd/Qduelwudjh,>

orfdo V/sure/id>

orfdo Vp/Jfdoo/Jsxw>

orfdo il{hgFdoo/il{hgSxw>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

Vp @ phdqf+V*,>

Jfdoo @ Vp 0 N>

Jfdoo @ Jfdoo 1- +Jfdoo 1A 3,>

Jsxw @ N 0 Vp>

Jsxw @ Jsxw 1- +Jsxw 1A 3,>

il{hgFdoo @ id-+sure*Jfdoo,>

il{hgsxw @ id-+sure*Jsxw,>

uhws+il{hgFdoo/il{hgSxw,>

hqgs>

surf +5, @ OrrnEdfnRswlrq+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

orfdo V/sure/id>

orfdo VW/Vplq/Vpd{/Jfdoo/Jsxw>

orfdo oeFdoo/oeSxw>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

V @ V*>

VW @ V^Qduelwudjh.4/1`>

Vplq @ plqf+V,>

Vpd{ @ pd{f+V,>
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Jfdoo @ VW 0 Vplq>

Jfdoo @ Jfdoo 1- +Jfdoo 1A 3,>

Jsxw @ Vpd{ 0 VW>

Jsxw @ Jsxw 1- +Jsxw 1A 3,>

oeFdoo @ id-+sure*Jfdoo,>

oeSxw @ id-+sure*Jsxw,>

uhws+oeFdoo/oeSxw,>

hqgs>

O*h{hpsoh

qhz>

&lqfoxgh rswlrq41vuf>

&lqfoxgh rswlrq51vuf>

&lqfoxgh rswlrq61vuf>

~iordwFdoo/iordwSxw� @ iordwlqjVwulnhRswlrq+433/3153/<32698/313;/3/6,>

rxwsxw iloh @ rswlrq61rxw uhvhw>

sulqw iwrv+iordwFdoo/%Ydohxu gx fdoo = (oi%/43/8,>

rxwsxw rii>

Ydohxu gx fdoo = 5199493

41417 Surjudpph q�e

Od yhfwrulvdwlrq hvw o*xqh ghv qrwlrqv ohv soxv lpsruwdqwhv gx odqjdjh JDXVV1 Frqvlgìurqv od
ydorulvdwlrq g*rswlrqv EV hw FUU1 Od irupxoh gh Eodfn0Vfkrohv hvw

� ' 7fx E_���ge3o�x E_2�

dyhf
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Od surfìgxuh vxlydqwh fdooEV shuphw gh ydorulvhu xqh rswlrq sduwlfxolëuh1 Qrxv srxyrqv dxvvl
xwlolvhu fhwwh surfìgxuh srxu ydorulvhu 6 rswlrqv1 Gdqv fh fdv/ ohv dujxphqwv gh od surfìgxuh vrqw
ghv yhfwhxuv gh glphqvlrq 61 Sdu h{hpsoh/ dyhf
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qrxv ydorulvrqv ghx{ rswlrqv1 Od suhplëuh sruwh vxu xq vrxv0mdfhqw grqw oh sul{ hvw ìjdo ã 433
iudqfv1 F*hvw xqh rswlrq ã <3 mrxuv hw gh sul{ g*h{huflfh ìjdo ã <; iudqfv1 Od vhfrqgh rswlrq hvw
soxv frxuwh +93 mrxuv, hw sruwh vxu xq dfwli grqw oh sul{ hvw ìjdo ã 4398 iudqfv1 O*xwlolvdwlrq ghv
rsìudwhxuv . � . shuphw fhshqgdqw g*xwlolvhu g*dxwuhv irupdwv gh pdwulfh1 Gdqv o*h{hpsoh/ dyhf
ohv pdwulfhv vxlydqwhv

7f '

�
�ff
bH

�
g '

�
bH bb �ff �f�

�
j ' f�2f � '

bf

�SD
o ' f�fH

qrxv fdofxorqv ; rswlrqv g*dfkdw
�� �2 �� �e

�D �S �. �H

Srxu fkdfxqh gh fhv kxlw rswlrqv/ qrxv xwlolvrqv ohv píphv yrodwlolwì/ pdwxulwì hw wdx{ g*lqwìuíw > fh
txl gl�ìuh vrqw/ g*xqh sduw od ydohxu gx vrxv0mdfhqw +fhooh0fl fkdqjh vhorq od oljqh gh od pdwulfh, hw/
g*dxwuh sduw od ydohxu gx sul{ g*h{huflfh +txl gl�ìuh vhorq od frorqqh gh od pdwulfh,1 Sdu h{hpsoh/
�. fruuhvsrqg ã xqh rswlrq grqw oh sul{ gx vrxv0mdfhqw hvw <; iudqfv hw grqw oh sul{ g*h{huflfh hvw
433 iudqfv1 Fhwwh pìwkrgh shxw dxvvl íwuh hpsor|ìh srxu ohv prgëohv elqrpldx{ gh w|sh FUU1

Od surfìgxuh

surf +4, @ fdooEV+V3/N/vljpd/wdx/u,>

orfdo zb/g4/g5/Sulph>

zb @ vljpd1-vtuw+wdx,>

g4 @ +oq+V312N,.u1-wdx,12zb . 318-zb>

g5 @ g4 0 zb>

Sulph @ V31-fgiq+g4, 0 N1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+Sulph,>

hqgs>

surf +4, @ fdooFUU+V3/N/vljpd/wdx/u/Q,>

orfdo x/g/id/slb/t>

orfdo m/E/Sulph/J>

x @ h{s+vljpd1-vtuw+wdx12Q,,>

g @ 412x>

id @ h{s+0u1-wdx,>

slb @ +h{s+u1-wdx12Q,0g,12+x0g,>

t @ 4 0 slb>

m @ vhtd+3/4/Q.4,>

E @ +Q$,12++m$,1-++Q0m,$,,>

Sulph @ 3>

m @ 3>

gr xqwlo m A Q>

J @ V31-+xam,1-+ga+Q0m,, 0 N>

:



J @ J 1- + J 1A 3,>

Sulph @ Sulph . E^m.4`-+slbam,1-+ta+Q0m,,1-J>

m @ m . 4>

hqgr>

Sulph @ id1-Sulph>

uhws+Sulph,>

hqgs>

O*h{hpsoh

qhz>

oleudu| rswlrq/sjudsk>

V3 @ 433�<;> N @ <;�<<�433�434>

SulphEV @ fdooEV+V3/N/3153/<32698/313;,>

SulphFUU @ fdooFUU+V3/N/3153/<32698/313;/6,>

rxwsxw iloh @ rswlrq71rxw uhvhw>

sulqw %Sulph Eodfn0Vfkrohv =%> sulqw SulphEV>

sulqw>

sulqw %Sulph Fr{0Urvv0Uxelqvwhlq =%> sulqw SulphFUU>

rxwsxw rii>

SulphEV @ fdooEV+433�<;/<;/3153�3158/<32698�932698/313;,>

Q @ 483>

SulphFUU @ plvv+}hurv+5/Q,/3,>

l @ 6>

gr xqwlo l A Q>

SulphFUU^1/l` @ fdooFUU+433�<;/<;/3153�3158/<32698�932698/313;/l,>

l @ l . 4>

hqgr>

wlwuh @ %Frqyhujhqfh gh od sulph FUU yhuv od sulph EV%>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsozlgwk @ 3�43>

wlwoh+wlwuh'.%_Osuhplhuh rswlrq%,>

|wlfv+914/916/3138/8,>

judsksuw+%0f@4 0fi@rswlrq7d1hsv%,>

{|+vhtd+4/4/Q,/SulphFUU^4/1`*�SulphEV^4`-rqhv+Q/4,,>

judsksuw+%0f@4 0fi@rswlrq7e1hsv%,>

wlwoh+wlwuh'.%_Oghx{lhph rswlrq%,>

;



|wlfv+716/71</314/43,>

{|+vhtd+4/4/Q,/SulphFUU^5/1`*�SulphEV^5`-rqhv+Q/4,,>

Sulph Eodfn0Vfkrohv =

9147<65;9 818763;<4 71<:86:78 717798:;3

71;:8;9:3 7167:79;6 61;8;::8: 6173<6:;8

Sulph Fr{0Urvv0Uxelqvwhlq =

916<8:448 81;75485; 815;;8<74 71:683686

814;5;555 7195<5967 713:8:37: 618554793

<



415 O*hqylurqqhphqw Zlqgrzv QW2<8

Od yhuvlrq JDXVV srxu Zlqgrzv eìqì�flh gh o*hqylurqqhphqw Zlqgrzv QW2<81 Hooh vh suìvhqwh
gh od idêrq vxlydqwh =

Txhotxhv srlqwv lqwìuhvvdqwv =

� O*klvwrultxh ghv surjudpphv ìglwìv hw h{ìfxwìv hvw jdugì hq pìprluh1 Qrxv srxyrqv dlqvl
edvfxohu g*xq surjudpph ã xq dxwuh wuëv idflohphqw1

� Od srvvlelolwì g*h{ìfxwhu ghv surjudpphv hqprgh edwfk rxpxowlwdfkh vdqv shuguh oh frqwu÷oh
gx v|vwëph g*h{sorlwdwlrq1
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� Xq qrxyho xwlolwdluh g*dlgh ehdxfrxs soxv frpsohw +yhuvlrq 615166.,1

� O*dffëv ã zlq 65 DSL1

Uhpdutxh = Hq prgh edwfk/ lo hvw qìfhvvdluh gh vsìfl�hu ohv uìshuwrluhv vl qrxv yrxorqv txh oh
surjudpph v*h{ìfxwh fruuhfwhphqw1 Frqvlgìurqv sdu h{hpsoh oh �fklhu edwfk1suj gx uìshuwrluh
f=qjdxvvqfrqi51 Srxu odqfhu fh surjudpph/ qrxv h{ìfxwrqv od oljqh gh frppdqgh vxlydqwh gdqv
xqh ihqíwuh PV0GRV =

vwduw 2zdlw f=qjdxvv 0e f=qjdxvvqfrqi5qedwfk1suj

Fhshqgdqw/ oh uìshuwrluh frxudqw gh JDXVV hvw f=qjdxvv1 F*hvw srxutxrl lo hvw qìfhvvdluh g*xwlolvhu
od frppdqgh FkdqjhGlu rx gh vsìfl�flhu ohv fkhplqv devroxv1

qhz>

rxwsxw iloh @ f=_jdxvv_frqi5_edwfk1rxw uhvhw>

huu @ FkdqjhGlu+%f=__jdxvv__frqi5%,>

li huu '@@ %%>

sulqw 2ioxvk %Xqh huuhxu v*hvw surgxlwh1%>

hovh>

ordg |>

| @ | . 4>

vdyh f=_jdxvv_frqi5_|1ipw @ |>

sulqw 2ioxvk %Oh surjudpph v*hvw elhq h{hfxwh1%>

hqgli>

rxwsxw rii>

416 Rswlplvdwlrq gh od yhuvlrq Zlqgrzv

Od yhuvlrq zlqQW2<8 hvw hq frxuv g*rswlplvdwlrq1 Fhooh0fl d frpphqfì dyhf od yhuvlrq 61515<1

Whpsv gh fdofxo srxu od yhuvlrq 615159

633{633 qrupdo glvwulexwhg udqgrp pdwul{a4333bbbb = ;1963 vhf1

Hljhqydo1 ri d qrupdo glvwu1 533{533 udqgrppdwul{ = <1;63 vhf1

Lqyhuvh ri d 833{833 xqlirup glvwu1 udqgrp pdwul{ = 641373 vhf1

833333 ydoxhv vruwhg dvfhqglqjbbbbbbbbbbbbbbbbbbb = ;1573 vhf1

;33{;33 Wrhsolw}pdwul{bbbbbbbbbbbbbbbbbbbbbbbbbbb = ;14;3 vhf1

Fkrohvn| ghfrpsrvlwlrq ri d 833{8330pdwul{bbbbbbb = 61953 vhf1

933{933 fruuhodwlrq pdwul{bbbbbbbbbbbbbbbbbbbbbbb = 4441:;3 vhf1

833{833 furvv0surgxfw pdwul{bbbbbbbbbbbbbbbbbbbbb = 941353 vhf1

IIW ryhu 433333 ydoxhvbbbbbbbbbbbbbbbbbbbbbbbbbbb = 71;73 vhf1

Jdxvvldq huuru ixqfwlrq ryhu d 833{833 pdwul{bbbb = 61;83 vhf1
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Jdppd ixqfwlrq ryhu d 833{833 pdwul{bbbbbbbbbbbbb = 41<63 vhf1

Olqhdu uhjuhvvlrq ryhu d 833{833 pdwul{bbbbbbbbbb = 551583 vhf1

Ryhudoo Shuirupdqfhbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb = 5:81543 vhf1

Whpsv gh fdofxo srxu od yhuvlrq 615165

633{633 qrupdo glvwulexwhg udqgrp pdwul{a4333bbbb = ;1953 vhf1

Hljhqydo1 ri d qrupdo glvwu1 533{533 udqgrppdwul{ = 5615<3 vhf1

Lqyhuvh ri d 833{833 xqlirup glvwu1 udqgrp pdwul{ = 5;1:;3 vhf1

833333 ydoxhv vruwhg dvfhqglqjbbbbbbbbbbbbbbbbbbb = :17:3 vhf1

;33{;33 Wrhsolw}pdwul{bbbbbbbbbbbbbbbbbbbbbbbbbbb = <1<73 vhf1

Fkrohvn| ghfrpsrvlwlrq ri d 833{8330pdwul{bbbbbbb = 61:<3 vhf1

933{933 fruuhodwlrq pdwul{bbbbbbbbbbbbbbbbbbbbbbb = 7417:3 vhf1

833{833 furvv0surgxfw pdwul{bbbbbbbbbbbbbbbbbbbbb = 4;1:63 vhf1

IIW ryhu 433333 ydoxhvbbbbbbbbbbbbbbbbbbbbbbbbbbb = 71;73 vhf1

Jdxvvldq huuru ixqfwlrq ryhu d 833{833 pdwul{bbbb = 61;83 vhf1

Jdppd ixqfwlrq ryhu d 833{833 pdwul{bbbbbbbbbbbbb = 41;:3 vhf1

Olqhdu uhjuhvvlrq ryhu d 833{833 pdwul{bbbbbbbbbb = 551583 vhf1

Ryhudoo Shuirupdqfhbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb = 4:71<33 vhf1

417 Ohv qrxyhoohv frppdqghv

41714 Ohv frppdqghv gh jhvwlrq gh pdwulfhv fuhxvhv

JDXVV frpsuhqg gìvrupdlv ghv frppdqghv srxu ohv pdwulfhv fuhxvhv = fuìdwlrq g*xqh pdwulfh
fuhxvh ã sduwlu g*xqh pdwulfh ghqvh/ frqfdwìqdwlrq krul}rqwdoh2yhuwlfdoh/ pxowlsolfdwlrq yhfwrulhooh
g*xqh pdwulfh fuhxvh sdu xqh pdwulfh ghqvh/ vroxwlrq g*xq v|vwëph olqìdluh fuhx{1 Fhv frppdqghv
vrqw lqwìuhvvdqwhv oruvtxh qrxv pdqlsxorqv ghv v|vwëphv g*ruguh ìohyì1 Sdu h{hpsoh/ o*xwlolvdwlrq
gh o*dojrulwkph wulgldjrqdo q*hvw sdv wrxmrxuv srvvleoh srxu od uìvroxwlrq gh fhuwdlqhv HGS �qdq0
flëuhv1 F*hvw qrwdpphqw oh fdv srxu od ydorulvdwlrq gh fhuwdlqhv rswlrqv gx idlw gh frqglwlrqv
vxssoìphqwdluhv dx{ eruqhv +qrq Ih|qpdq0Ndf,1 O*xwlolvdwlrq g*xq vfkìpd h{solflwh dyhf ghv
gl�ìuhqfhv �qlhv frqgxlw doruv ã uìvrxguh ghv v|vwëph gh od iruph �% ' K dyhf � xqh pdwulfh
suhvtxh wulgldjrqdoh1 Yrlfl txhotxhv h{hpsohv gh pdwulfhv fuhxvhv =
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Qrxv srxyrqv dxvvl dyrlu
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Gdqv fh fdv/ o*xwlolvdwlrq g*dojrulwkphv srxu ohv pdwulfhv ghqvhv hvw surklelwlyh hq whuph gh whpsv
gh fdofxo hw gh jhvwlrq pìprluh1 Gdqv o*h{hpsoh vxlydqw/ qrxv uhsuhqrqv od iruph suìfìghqwh gh
od pdwulfh �1 Qrxv �{rqv vd glphqvlrq ã 433331 Od fuìdwlrq gh fhwwh pdwulfh qìfhvvlwh doruv ;33
Pr +�ffff � �ffff � H rfwhwv,1 Ru/ 733 Nr vx!vhqw vhxohphqw srxu od vwrfnhu vrxv iruph g*xqh
pdwulfh fuhxvh/ fh txl qrxv shuphw gh pdqlsxohu fhwwh pdwulfh1 Dyhf 65 Pr gh pìprluh ylyh
hw 4333 Pr gh pìprluh yluwxhooh/ xq surjudpph ìtxlydohqw txl q*xwlolvhudlw sdv ohv frppdqghv
fuhxvhv ghpdqghudlw soxvlhxuv mrxuv gh fdofxo1

qhz>

Q @ 43333> 2- glphqvlrq gh od pdwulfh fuhxvh -2

v @ vhtd+4/4/Q,>

g3 @ v^5=Q`�v^4=Q04`>

g4 @ v�v>

g5 @ v^4=Q04`�v^5=Q`>

g6 @ 4 � Q05 � 4 � Q04 � 4 � Q �

5 � Q04 � 5 � Q �

6 � Q >

g7 @ Q05 � 4 �

Q04 � 4 � Q04 � 5 �

Q � 4 � Q � 5 � Q �6 >

g @ g3�g4�g5�g6�g7>

D @ vsduvhIS+g�uqgx+urzv+g,/4,-43/Q/Q,> 2- Pdwulfh fuhxvh D -2

{ @ uqgq+Q/4,>
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e @ vsduvhWG+D/{,> 2- e @ D-{ -2

rxwsxw iloh @ vsduvh1rxw uhvhw>

vkrz D>

rxwsxw rii>

D

733469 e|whv dw ^34663he;` 8334:/4 PDWUL[

98869 e|whv surjudp vsdfh/ 4( xvhg

646<4:5; e|whv zrunvsdfh/ 5<::<597 e|whv iuhh

95 joredo v|perov/ 4833 pd{lpxp/ 4 vkrzq

41715 Ohv surfìgxuhv g*rswlplvdwlrq

Gdqv od yhuvlrq gh edvh/ JDXVV glvsrvh gìvrupdlv gh surfìgxuhv g*rswlplvdwlrq =

41 htVroyh = Uìvroxwlrq g*xq v|vwëph qrq olqìdluh

51 Tqhzwrq = Dojrulwkph gh txdvl0Qhzwrq

61 Tsurj = Surjudppdwlrq txdgudwltxh

71 vtsVroyh = Surjudppdwlrq qrq olqìdluh

Od surfìgxuh Tsurj v*dyëuh wuëv udslgh gdqv od sudwltxh1 Txhotxhv xwlolvdwlrqv srvvleohv = pìwkrgh
GHD srxu o*h!flhqfh doorfdwlyh � kwws=22zzz1prqwhvtxlhx1x0erughdx{1iu2x2urqfdool2ghd1kwpo/
gìwhuplqdwlrq gh sruwhihxloohv h!fdfhv� kwws=22zzz1prqwhvtxlhx1x0erughdx{1iu2x2urqfdool2jdxvv)�qdqf
hwf1

Od surfìgxuh tsPFR gìwhuplqh od vroxwlrq ghv prlqguhv fduuìv ruglqdluhv oruvtxh qrxv lpsrvrqv
ghv frqwudlqwhv =

4�?
q

Et �fq�� Et �fq�

vf

;?
=

�q ' �

�q � (

q � q � q

qhz>

uqgvhhg 456>

surf +5, @ tsPFR+|/{/D/E/F/G/eqgv,>

orfdo T/u>

orfdo ehwd/x4/x5/x6/x7/uhwfrgh>

T @ 5-+{*{,>

u @ 5-{*|>
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~ehwd/x4/x5/x6/x7/uhwfrgh� @ TSurj+|2{/T/u/D/E/F/G/eqgv,>

uhws+ehwd/uhwfrgh,>

hqgs>

Qrev @ 4333>

n @ 58>

vljpd @ 4>

frhii @ uqgx+n/4,>

{ @ 83-uqgx+Qrev/n,>

| @ {-frhii . uqgq+Qrev/4,-vljpd>

2- Hvwlpdwlrq qrq frqwudlqwh -2

~ehwd4/uhwfrgh� @ tsPFR+|/{/3/3/3/3/3,>

2- ehwd^4` @ 5 -2

D @ 4�}hurv+4/n04,> E @ 5>

~ehwd5/uhwfrgh� @ tsPFR+|/{/D/E/3/3/3,>

2-

ehwd^4` . 111 . ehwd^n` @ 3

ehwd^4` . 5 -ehwd^5` A 8

ehwd^6` 0 ehwd^7` A 5

0318 ? ehwd^l` ? 7

-2

D @ rqhv+4/n,> E @ 3>

F @ 4�5�}hurv+4/n05, �

3�3�4�04�}hurv+4/n07, >

G @ 8�5>

eqgv @ ~ 0318 7�>

~ehwd6/uhwfrgh� @ tsPFR+|/{/D/E/F/G/eqgv,>

rxwsxw iloh @ pfr1rxw uhvhw>

sulqw ehwd4^4=43`�ehwd5^4=43`�ehwd6^4=43`>

rxwsxw rii>

31:85;8878 513333333 41769;83<

3165339684 315;:<5386 41:;48:78

314:<<6<5: 3144993<37 418333333

31<3:6;995 31;4897454 03183333333

3168;9;:56 3165863388 3136;57769:
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31554:;877 3148658875 03183333333

31:;8;579< 31:73846;8 03183333333

316<47:39< 316758<843 03183333333

3145866;9< 31445<;745 03183333333

314;75:5<4 3144389974 314:948335

41716 Od jhvwlrq ghv �fklhuv

JDXVV srvvëgh gh qrxyhoohv frppdqghv srxu od jhvwlrq ghv �fklhuv L2R = forvh/ forvhdoo/
hri/ ifkhfnhuu/ ifohduhuu/ iioxvk/ ijhwv/ ijhwvd/ ijhwvdw/ ijhwvw/ irshq/ isxwv/ isxwvw/
ivhhn/ ivwuhuuru/ iwhoo1 Fhv qrxyhoohv frppdqghv shuphwwhqw qrwdpphqw gh pdqlsxohu gh
jurv �fklhuv DVFLL1 Yrlu ohv h{hpsohv gh �JDXVV hw od Ilqdqfh� +kwws=22zzz1prqwhvtxlhx1x0eru0
ghdx{1iu2x2urqfdool2jdxvv)�qdqfh1kwpo,1 Od surfìgxuh gh frqyhuvlrq fvy5vsw +gh od eleolrwkëtxh
VSW, gh �fklhuv GDWDVWUHDP dx irupdw FVY xwlolvh fhv frppdqghv1 Yrlfl oh frgh gh fhwwh
surfìgxuh =

surf +3, @ fvy5vsw+ilfklhuFVY/o,>

orfdo ilqsxw/irxwsxw/wh{w/gdwd>

orfdo m/p/d/d5333/s/g/vwu/iz/l>

ilqsxw @ ilfklhuFVY '. %1fvy%>

irxwsxw @ ilfklhuFVY '. %1su{%>

ohw vwulqj wh{w^8/5` @ %>% % %

%&q2d% %1%

%/% %1%

%_67% % %

%2% % %>

fdoo bfvywrvsw6+ilqsxw/irxwsxw/wh{w/o,>

ordg gdwd^` @ airxwsxw>

gdwd @ uhvkdsh+gdwd/urzv+gdwd,27/7,>

m @ gdwd^1/4`>

p @ gdwd^1/5`>

d @ gdwd^1/6`>

s @ gdwd^1/7`>

d5333 @ d 1?@ 43>

d @ +d53331-5333 . +40d5333,1-4<33, . d>

g @ d-43333 . p-433 . m>

iz @ irshq+irxwsxw/%z%,>

l @ 4>

gr xqwlo l A urzv+g,>

vwu @ iwrv+g^l`/%(oi%/43/3, '. iwrv+s^l`/% (oi%/53/43,>

fdoo isxwvw+iz/vwu,>

l @ l . 4>

hqgr>

iz @ forvh+iz,>
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uhws>

hqgs>

surf +4, @ bfvy5vsw4+vwu/vxevwu4/vxevwu5,>

orfdo qhzvwu/o/o4/srv>

qhzvwu @ vwu>

o @ vwuohq+vwu,>

o4 @ vwuohq+vxevwu4,>

srv @ 4>

gr zkloh srv @@ 4>

~qhzvwu/srv� @ bfvy5vsw5+qhzvwu/vxevwu4/vxevwu5/o/o4,>

hqgr>

uhws+qhzvwu,>

hqgs>

surf +5, @ bfvy5vsw5+vwu/vxevwu4/vxevwu5/o/o4,>

orfdo srv/vwu4/vwu5/qhzvwu>

srv @ vwulqg{+vwu/vxevwu4/4,>

li srv @@ 3>

uhws+vwu/3,>

hqgli>

vwu4 @ vwuvhfw+vwu/4/srv04,>

vwu5 @ vwuvhfw+vwu/srv.o4/o,>

qhzvwu @ vwu4 '. vxevwu5 '. vwu5>

uhws+qhzvwu/4,>

hqgs>

surf +3, @ bfvywrvsw6+ilqsxw/irxwsxw/wh{w/o,>

orfdo Q/iu/iz/vwu/l/m>

Q @ urzv+wh{w,>

iu @ irshq+ilqsxw/%u%,>

iz @ irshq+irxwsxw/%z%,>

m @ 3>

4:



gr xqwlo hri+iu,>

vwu @ ijhwvd+iu/4,>

m @ m . 4>

li m ?@ o>

frqwlqxh>

hqgli>

l @ 4>

gr xqwlo l A Q>

vwu @ bfvy5vsw4+vwu/wh{w^l/4`/wh{w^l/5`,>

l @ l . 4>

hqgr>

fdoo isxwv+iz/vwu,>

hqgr>

iu @ forvh+iu,>

iz @ forvh+iz,>

uhws>

hqgs>

O*xwlolvdwlrq gh fhv qrxyhoohv frppdqghv shuphw sdu h{hpsoh gh fuìhu wuëv idflohphqw
xqh surfìgxuh gh frqyhuvlrq gh edvhv gh grqqìhv KWPO dx irupdw JDXVV1

Od surfìgxuh ilohvd irqfwlrqqh frpph od surfìgxuh ilohv1 Srxu rewhqlu ghv lqirupdwlrqv vxs0
soìphqwdluhv vxu ohv �fklhuv/ qrxv xwlolvrqv od surfìgxuh ilohlqir1

H{hpsoh g*xwlolvdwlrq gh od frppdqgh ilohvd

qhz>

rxwsxw iloh @ iloh41rxw uhvhw>

i @ ilohv+%f=__jdxvv__-1h{h%/3,>

sulqw 'i>

i @ ilohvd+%-1rxw%,>

sulqw i>

rxwsxw rii>

jdxvv 1h{h

DWRJ 1H[H

xqvwdoo 1h{h

FKNDUJV 1H[H

RSWLRQ41RXW

4;



RSWLRQ51RXW

RSWLRQ61RXW

RSWLRQ71RXW

EDWFK1RXW

VSDUVH1RXW

PFR1RXW

ILOH41RXW

EP1RXW

ILOH51RXW

H{hpsoh g*xwlolvdwlrq gh od frppdqgh ilohlqir

qhz>

~iqdphv/ilqir� @ ilohlqir+%-1rxw%,>

rxwsxw iloh @ iloh51rxw uhvhw>

sulqw %Qrp ghv ilfklhuv% iqdphv> sulqw>

sulqw %Glphqvlrq +hq Nr,%> fdoo sulqwipw+ilqir^1/;`/4,>

rxwsxw rii>

Qrp ghv ilfklhuv

RSWLRQ41RXW

RSWLRQ51RXW

RSWLRQ61RXW

RSWLRQ71RXW

EDWFK1RXW

VSDUVH1RXW

PFR1RXW

ILOH41RXW

EP1RXW

ILOH51RXW

Glphqvlrq +hq Nr,

4453

;35

5<

66;

67

549

865

66;

464<

74<

Txdwuh qrxyhoohv frppdqghv vrqw glvsrqleohv gdqv od yhuvlrq 616165 srxu h{sruwhu2lpsruwhu ghv
edvhv gh grqqìhv dx irupdw Orwxv/ H{fho/ Txdwur/ V|pskrq|/ gEdvh/ Sdudgr{/ hwf1 Gdqv o*h{hpsoh
vxlydqw/ qrxv lpsruwrqv ghv grqqìhv dx irupdw H{fho 7131 Lo hvw lqwìuhvvdqw gh qrwhu oh frgdjh

4<



dgrswì sdu H{fho srxu ohv gdwhv1 Od surfìgxuh GdwhH{fho shuphw gh uhwurxyhu od gdwh ã sduwlu gx
frgh H{fho1

H{hpsoh g*xwlolvdwlrq gh od frppdqgh lpsruw

qhz>

&lqfoxgh gdwh{fho1vuf>

~{/qp� @ lpsruw+%f=__wlphvwdw__4<<71{ov%/3/3,>

qp @ qp*>

rxwsxw iloh @ lpsruw1rxw uhvhw>

sulqw 'qp>

sulqw {^4=43/1`>

ohw gdwh4 @ 4<33 34 34>

ohw gdwh5 @ 4<<7 34 36>

2- Frgdjh H{fho srxu ohv gdwhv = 4<33234234 @ 4/ 4<33234235 @ 5/ hwf -2

qm @ 4 . hwgd|v+gdwh4/gdwh5,>

qm @ qm . 4> 2- fruuhfwlrq srxu o*dqqhh 4<33 -2

sulqw> sulqw qm> sulqw>

l @ 4>

gr xqwlo l A 433>

g @ GdwhH{fho+{^l/4`,>
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sulqw l�g*>

l @ l . 43>

hqgr>

rxwsxw rii>

GDWH GMLD GMWD Q\YG+333 GMED

6766:1333 6:8919333 4:8418<33 59<494133 4371:<333

6766;1333 6:;61<333 4:8718<33 655784133 4371:7333

6766<1333 6:<;1;533 4::;1;633 6:8467133 4371;8333

676731333 6;361;<33 4;3515433 69677<133 4371;3333

676741333 6;531::33 4:<<15433 65669:133 438149333

676771333 6;9818433 4;4<18;33 64:8<;133 438164333

676781333 6;8316433 4;4515<33 637948133 43818;333

676791333 6;7;19633 4;5418433 63<;<6133 43818;333

6767:1333 6;7517633 4;5713;33 5::;;9133 438166333

6767;1333 6;9:15333 4;671;433 637<89133 438175333

6766:1333

413333333 4<<713333 413333333 613333333

441333333 4<<713333 413333333 4:1333333

541333333 4<<713333 413333333 641333333

641333333 4<<713333 513333333 471333333

741333333 4<<713333 613333333 413333333

841333333 4<<713333 613333333 481333333

941333333 4<<713333 613333333 5<1333333

:41333333 4<<713333 713333333 461333333

;41333333 4<<713333 713333333 5;1333333

<41333333 4<<713333 813333333 451333333

Surfìgxuh GdwhH{fho

2-

-- Surfhgxuh srxu uhwurxyhu od gdwh

-- d sduwlu gx frgdjh H{fho

-2

surf GdwhH{fho+gh,>

orfdo fq4/fq5/pr/|/p/g/gj>

gh @ gh 0 4> 2- fruuhfwlrq srxu o*dqqhh 4<33 -2

2- Ghwhuplqdwlrq gh o*dqqhh -2

| @ 4<33 . wuxqf+gh2698,>

fq4 @ hwgd|v+4<33�34�34/|�34�34,>

fq5 @ hwgd|v+4<33�34�34/|�45�64,>
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li fq4 A gh>

| @ | 0 4>

hqgli>

li fq5 ? gh>

| @ | . 4>

hqgli>

li blvohds+|,>

ohw pr @ 64 5< 64 63 64 63 64 64 63 64 63 64>

hovh>

ohw pr @ 64 5; 64 63 64 63 64 64 63 64 63 64>

hqgli>

pr @ fxpvxpf+pr,>

2- Ghwhuplqdwlrq gx prlv -2

gh @ gh 0 hwgd|v+4<33�34�34/|�34�34,>

p @ 4 . vxpf+gh 1A pr,>

2- Ghwhuplqdwlrq gx mrxu -2

pr @ 3�pr>

g @ gh 0 pr^p`>

gj @ |�p�g>

uhws+gj,>

hqgs>

418 O*dffëv ã Zlq 65 DSL

Dyhf o*dssdulwlrq gh od yhuvlrq Zlqgrzv/ Dswhfk d prgl�ì o*lqwhuidfh dyhf ohv odqjdjhv h{whuqhv
+IOL � Iruhljq Odqjxdjh Lqwhuidfh,1 Fhooh0fl vh idlw gìvrupdlv sdu oh eldlv gh GOO frpsdwleohv
JDXVV1 Fhoohv0fl vrqw fuììhv sdu h{hpsoh ã sduwlu gh odqjdjhv F2F.. +YF../ V|pdqwhf F../
Zdwfrp F2F../ hwf4,/ Iruwudq +Iruwudq Srzhu Vwdwlrq/ Gljlwdo Ylvxdo Iruwudq/ hwf, rx Ylvxdo
Edvlf1 Qrxv dyrqv grqf pdlqwhqdqw dffëv ã ZLQ 65 DSL vdqv dxfxqh gl!fxowì1 D sduwlu gh
JDXVV/ qrxv srxyrqv sdu h{hpsoh fuìhu ghv ihqíwuhv/ ohv ihuphu/ ohv rxyulu/ oluh xq FG0URP/
h{ìfxwhu g*dxwuhv surjudpphv1

',Ohfwxuh gh edvh gh grqqìhv FG0URP1

41814 H{hpsoh q��

Fhw h{hpsoh hvw lvvx gh Phufxu|1 Od surfìgxuh sod|bvrxqg hvw frqvwuxlwh ã sduwlu gh od urxwlqh
Sod|Vrxqg gh zlqpp1ole gh PIF1

qhz>

goleudu| yeolqn>

4Srxu o*lqvwdqw/ lo vhpeoh tx*lo | dlw ghv gl!fxowìv srxu xwlolvhu od yhuvlrq QW2<8 gh j..1
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fov>

sulqw %JDXVV shxw mrxhu wkh Plfurvriw Vrxqg1%>

sulqw>

IlfklhuVrq @ %F=__ZLQGRZV__PHGLD__Wkh Plfurvriw Vrxqg1zdy%>

uhwrxu @ 3>

l @ 4>

gr xqwlo l A 6>

goofdoo 0u sod|bvrxqg+uhwrxu/IlfklhuVrq,>

l @ l . 4>

hqgr>

41815 H{hpsoh q�2

F*hvw xq dxwuh h{hpsoh gh Phufxu|1 Od surfìgxuh vkrzbzlqgrz hvw edvìh vxu ohv urxwlqhv IlqgZlqgrz
hw VkrzZlqgrz +txh qrxv wurxyrqv dxvvl gdqv YE,1

�fklhu zlq65dsl1vuf

goleudu| yeolqn>

surf +3, @ DfwlyhuIhqhwuhJdxvv>

orfdo qrpIhqhwuh/uhwrxu/dfwlrq>

qrpIhqhwuh @ %JDXVV%>

uhwrxu @ 3>

dfwlrq @ 6>

goofdoo vkrzbzlqgrz+uhwrxu/qrpihqhwuh/dfwlrq,>

uhws>

hqgs>

surf +3, @ GhvDfwlyhuIhqhwuhJdxvv>

orfdo qrpIhqhwuh/uhwrxu/dfwlrq>

qrpIhqhwuh @ %JDXVV%>

uhwrxu @ 3>

dfwlrq @ :>

goofdoo vkrzbzlqgrz+uhwrxu/qrpihqhwuh/dfwlrq,>

uhws>

hqgs>

surf +3, @ DfwlyhuIhqhwuhJdxvvHglw>

orfdo qrpIhqhwuh/uhwrxu/dfwlrq>

qrpIhqhwuh @ %JDXVV0Hglw%>
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uhwrxu @ 3>

dfwlrq @ 6>

goofdoo vkrzbzlqgrz+uhwrxu/qrpihqhwuh/dfwlrq,>

uhws>

hqgs>

surf +3, @ GhvDfwlyhuIhqhwuhJdxvvHglw>

orfdo qrpIhqhwuh/uhwrxu/dfwlrq>

qrpIhqhwuh @ %JDXVV0Hglw%>

uhwrxu @ 3>

dfwlrq @ :>

goofdoo vkrzbzlqgrz+uhwrxu/qrpihqhwuh/dfwlrq,>

uhws>

hqgs>

surf +3, @ DfwlyhuIhqhwuhWlphVwdw>

orfdo qrpIhqhwuh/uhwrxu/dfwlrq>

qrpIhqhwuh @ %Wlph Vhulhv Vwdwlvwlfv dqg Suhsurfhvvlqj%>

uhwrxu @ 3>

dfwlrq @ 6>

goofdoo vkrzbzlqgrz+uhwrxu/qrpihqhwuh/dfwlrq,>

uhws>

hqgs>

surf +3, @ GhvDfwlyhuIhqhwuhWlphVwdw>

orfdo qrpIhqhwuh/uhwrxu/dfwlrq>

qrpIhqhwuh @ %Wlph Vhulhv Vwdwlvwlfv dqg Suhsurfhvvlqj%>

uhwrxu @ 3>

dfwlrq @ :>

goofdoo vkrzbzlqgrz+uhwrxu/qrpihqhwuh/dfwlrq,>

uhws>

hqgs>

Oh surjudpph

qhz>

&lqfoxgh zlq65dsl1vuf>

vhf @ 4>

l @ 4>

gr xqwlo l A 6>
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fdoo DfwlyhuIhqhwuhJdxvv> fdoo sdxvh+vhf,>

fdoo DfwlyhuIhqhwuhJdxvvHglw> fdoo sdxvh+vhf,>

fdoo DfwlyhuIhqhwuhWlphVwdw> fdoo sdxvh+vhf,>

fdoo GhvDfwlyhuIhqhwuhWlphVwdw> fdoo sdxvh+vhf,>

fdoo GhvDfwlyhuIhqhwuhJdxvvHglw> fdoo sdxvh+vhf,>

fdoo GhvDfwlyhuIhqhwuhJdxvv> fdoo sdxvh+vhf,>

l @ l . 4>

hqgr>

419 Xq h{hpsoh gh wudlwhphqw vwdwlvwltxh hq whpsv uìho

Ohv qrxyhoohv irqfwlrqqdolwìv hw frppdqghv gh od yhuvlrq QW2<8 shuphwwhqw g*ìoderuhu ghv wudlwh0
phqwv vwdwlvwltxhv hq whpsv uìho1 Qrxv vxssrvrqv txh ohv grqqìhv duulyhqw gh idêrq frqwlqxh
vxu oh glvtxh gxu1 Srxu vlpxohu fh surfhvvxv/ qrxv xwlolvrqv oh orjlflho WlphVwdw/ txl shuphw gh
vdxyhjdughu ohv grqqìhv dx irupdw H{fho1 Fh orjlflho shxw íwuh wìoìfkdujì ã o*dguhvvh vxlydqwh =

kwws=22vxqvlwh1xqf1hgx2sxe2dufklyhv2plvf1lqyhvw2surjudpv2wvwdw4531}ls

Srxu vdyrlu vl ghv grqqìhv qrxyhoohv vrqw duulyìhv/ qrxv surfìgrqv wuëv vlpsohphqw1 Qrxv whvwrqv
vl oh �fklhu d ìwì prgl�ì/ sdu h{hpsoh hq uhjdugdqw vl od gdwh g*hquhjlvwuhphqw hvw od píph1 Vl od
uìsrqvh hvw srvlwlyh/ qrxv fkdujhrqv ohv qrxyhoohv grqqìhv hw fdofxorqv ohv vwdwlvwltxhv fruuhvsrq0
gdqwhv1

qhz>

fov>

bg{sulqw @ 3>
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&lqfoxgh zlq65dsl1vuf>

&lqfoxgh ilohv51vuf>

fdoo GhvDfwlyhuIhqhwuhJdxvvHglw>

fdoo GhvDfwlyhuIhqhwuhJdxvv>

fdoo DfwlyhuIhqhwuhWlphVwdw>

ilfklhu @ %f=__wlphvwdw__uhho1{ov%>

li qrw IlohH{lvw+ilfklhu,>

fdoo DfwlyhuIhqhwuhJdxvv>

fov>

vwuqj @ %Oh ilfklhu % '. ilfklhu '. % q*h{lvwh sdv1%>

sulqw 2ioxvk vwuqj>

hqg>

hqgli>

~fq/gfkqjw� @ IlohFkdqjh+ilfklhu/3,>

p @ 3>

l @ 4>

gr zkloh 4>

~fq/gfkqjw� @ IlohFkdqjh+ilfklhu/gfkqjw,>

li fq @@ 4>

~{/qrp� @ lpsruw+ilfklhu/3/3,>

p @ phdqf+{,>

orfdwh 8.5-l/4>

sulqw 2ioxvk iwrv+l/%Prglilfdwlrq qr = (oi%/6/3,>

sulqw 2ioxvk iwrv+p/%Pr|hqqh gh od vhulh = (oi%/43/9,>

l @ l . 4>

hqgli>

orfdwh 5/5> sulqw % %>

li p A 48>

fdoo GhvDfwlyhuIhqhwuhWlphVwdw>

fdoo DfwlyhuIhqhwuhJdxvv>

sulqw %Dwwhqwlrq/ od pr|hqqh ylhqw gh ghsdvvhu od ydohxu 48%>

hqg>

hqgli>

hqgr>

Ohv surfìgxuhv

surf +4, @ IlohH{lvw+iqdph,>
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orfdo iqdphv/ilqir>

~iqdphv/ilqir� @ ilohlqir+iqdph,>

li ilqir @@ 3>

uhws+3,>

hovh>

uhws+4,>

hqgli>

hqgs>

surf +5, @ IlohFkdqjh+iqdph/g,>

orfdo iqdphv/ilqir>

~iqdphv/ilqir� @ ilohlqir+iqdph,>

li g @@ 3>

uhws+4/ilqir^43`,>

hqgli>

li g @@ ilqir^43`>

uhws+3/ilqir^43`,>

hovh>

uhws+4/ilqir^43`,>

hqgli>

hqgs>
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5 Phufxu| = Rxwlov gh frppxqlfdwlrq

Phufxu| hvw xq hqvhpeoh g*rxwlov gh frppxqlfdwlrq srxuJDXVV1 Lo hvw ìfulw sdu Mrkq Euhvodz/
o*dxwhxu gh Jdxvv[1 Od yhuvlrq dfwxhooh hvw 413151 Od eleolrwkëtxh yeolqn frpsuhqg xq hqvhpeoh
gh surfìgxuhv txl shuphwwhqw gh frppxqltxhu dyhf o*dssolfdwlrq h{whuqh1 Gh píph/ ohv surfìgxuhv
YE shuphwwhqw gh frppxqltxhu dyhf JDXVV1 Qrxv dyrqv doruv oh vfkìpd vxlydqw =

JDXVV
yeolqn�$
#�
YE

Dssolfdwlrq H{whuqh

Sdu h{hpsoh/ fdoo vhqggdwd+{,> +frppdqgh h{ìfxwìh gdqv JDXVV, uhwrxuqh od pdwulfh { gdqv
o*dssolfdwlrq h{whuqh1 Fhwwh pdwulfh shxw hqvxlwh íwuh oxh gdqv o*dssolfdwlrq h{whuqh dyhf od frp0
pdqgh JHWbGDWD/ vl fhooh0fl vxssruwh ohv frppdqghv YE1

� Uhpdutxh = oh frgh vrxufh hvw irxuql dyhf od glvtxhwwh srxu ohv gìyhorsshxuv1

514 Xq h{hpsoh g*xwlolvdwlrq gx suhvvh0sdslhuv

Qrxv srxyrqv uìfxsìuhu oh frqwhqx gx suhvvh0sdslhuv dyhf od frppdqgh sdvwh1 Od frppdqgh
frs| shuphw gh frslhu xqh pdwulfh rx xqh fkdñqh gh fdudfwëuhv gdqv oh suhvvh0sdslhuv1 Fhv ghx{
frppdqghv vrqw frqvwuxlwhv wuëv vlpsohphqw ã sduwlu gh �fklhuv GOO1 Sdu h{hpsoh/ oh frgh vrxufh
gh frs| hvw

2-@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

--

-- FRS\

-- fdoo frs|+{, frslhv { wr wkh folserdug1

--

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@-2

surf frs|+{,>

orfdo w{/u{/ f{/ uhw/ v>

w{ @ w|sh+{,>

uhw @ 4>

li w{ @@ 46> C vwulqjC

v @ {>

goofdoo frs|bvwulqjbwrbfolserdug+uhw/v,>

hovhli w{ @@ 9> C pdwul{ C

li +urzv+{, @@ 3 dqg frov+{, @@ 3,>

goofdoo fohdubfolserdug+uhw,>

uhws+%%,>

hqgli>

u{ @ urzv+{,> f{ @ frov+{,>

goofdoo frs|bpdwul{bwrbfolserdug+uhw/{/u{/f{,>

hovh>

fdoo huupvj+uhw/%Lqydolg gdwd w|sh iru *Frs|*%,>

hqgli>

fdoo huupvj+uhw/%Huuru frs|lqj wr folserdug%,>

uhws+%%,>

hqgs>
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515 Oldlvrq dyhf H{fho

H{fhobOlqn hvw xqh lqwhuidfh ìfulwh hqwlëuhphqw hq Ylvxdo Edvlf1 Oh frgh vrxufh Ylvxdo Edvlf
hvw irxuql dyhf Phufxu|1 Mrkq Euhvodz d ìfulw fhwwh dssolfdwlrq srxu prqwuhu ohv srvvlelolwìv GGH
+g|qdplf gdwd h{fkdqjh, gh JDXVV1 Xqh qrxyhooh irlv/ od oldlvrq JDXVV � H{fho vh idlw sdu
o*lqwhupìgldluh gh �fklhuv GOO1

516 Fuìdwlrq g*dssolfdwlrqv JXL

O*h{hpsoh vxlydqw looxvwuh o*xwlolvdwlrq gh JDXVV gdqv xqh dssolfdwlrq h{whuqh1 Fhooh0fl d ìwì
frqvwuxlwh ã sduwlu ghYE1 Fhwwh dssolfdwlrq h{whuqh hvw xqh lqwhuidfh hqwuh o*xwlolvdwhxu hw JDXVV1
Hooh uìfrowh ohv lqirupdwlrqv txh o*xwlolvdwhxu oxl irxuqlw gdqv xq hqylurqqhphqw JXL/ ohv hqyrlh
gdqv JDXVV txl ohv wudlwh hw uìfxsëuh ohv uìvxowdwv1 Gdqv fh fdv/ o*xwlolvdwhxu q*d sdv ehvrlq gh
frqqdñwuh oh odqjdjh JDXVV srxu xwlolvhu fhwwh dssolfdwlrq h{whuqh1

� Looxvwudwlrq = xq sulfhu g*rswlrq
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517 Fuìdwlrq gh GOO frpsdwleohv dyhf JDXVV

yrlu ohv h{hpsohv suìfìghqwv1

6 IDQSDF

IDQSDF hvw xq prgxoh g*hvwlpdwlrq hw gh jhvwlrq gx ulvtxh1 Ohv prgëohv lpsoìphqwìv vrqw ohv
vxlydqwv =

41 DUFK+t, � Qrupdo glvwulexwlrq DUFK

51 WDUFK+t, � w0glvwulexwlrq DUFK

61 JDUFK+s/t, � Qrupdo glvwulexwlrq JDUFK

71 WJDUFK+s/t, � w0glvwulexwlrq JDUFK

81 JDUFKP+s/t, � JDUFK0lq0phdq

91 HJDUFK+s/t, � h{srqhqwldo JDUFK

:1 LJDUFK+s/t, � Qrupdo glvwulexwlrq lqwhjudwhg JDUFK

;1 LWJDUFK+s/t, � w0glvwulexwlrq lqwhjudwhg JDUFK

<1 ILJDUFK+s/t, � Qrupdo iudfwlrqdoo| lqwhjudwhg JDUFK

431 ILWJDUFK+s/t, � w0glvwulexwlrq iudfwlrqdoo| lqwhjudwhg JDUFK

441 EJDUFK+s/t, � Pxowlyduldwh Qrupdo EHNN JDUFK

451 WEJDUFK+s/t, � Pxowlyduldwh w0glvw1 EHNN JDUFK

461 PJDUFK+s/t, � Pxow1 Qrupdo �gldjrqdo yhf� JDUFK
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471 WPJDUFK+s/t, � Pxow1 w0glvw1 �gldjrqdo yhf� JDUFK

481 DULPD+s/g/t, � Qrupdo DULPD

491 WDULPD+s/g/t, � w0glvwulexwlrq DULPD

4:1 ROV � Qrupdo ruglqdu| ohdvw vtxduhv

4;1 WROV � w0glvwulexwlrq ruglqdu| ohdvw vtxduhv

Xqh ghv ruljlqdolwìv gh IDQSDF hvw o*xwlolvdwlrq ghv frqwudlqwhv vrxsohv gh Qhovrq hw Fdr srxu
lpsrvhu od vwdwlrqqdulwì gx prgëoh hw od srvlwlylwì ghv yduldqfhv frqglwlrqqhoohv1 Frqvlgìurqv sdu
h{hpsoh oh prgëoh JDUFK+4/4, vxlydqw =

;?
=

+| ' %|q n 0|
0| � � Efc �2| �
�2| ' / n k��

2
|3� n k20

2
|3�

Srxu lpsrvhu ohv frqwudlqwhv suìfìghqwhv/ od soxsduw ghv orjlflhov xwlolvh hq rxwuh od uhsdudpìwul0
vdwlrq / ' �/2/ k� ' �k2

� hw k2 ' �k2
21 Fh q*hvw sdv oh fdv gh IDQSDF txl xwlolvh od surjudppdwlrq

qrq olqìdluh +VTS,1

614 Od v|qwd{h IDQSDF

Lo h{lvwh ghx{ prghv v|qwd{ltxhv gdqv IDQSDF1 Xqh dxwuh ruljlqdolwì gh IDQSDF hvw o*xwlolvdwlrq
gh prwv0foìv/ od v|qwd{h hvw doruv soxv surfkh ghv orjlflhov vwdwlvwltxhv gh w|sh VDV rx WVS txh
ghv odqjdjhv gh surjudppdwlrq1

61414 Od v|qwd{h surjudppdwlrq

Frqvlgìurqv xq prgëoh JDUFK+4/5,1 Qrxv rewhqrqv

;?
=

+| ' f�bb� n 0|
0| � � Efc �2| �
�2| ' f�b�� n f�He��2|3� n f�f�f02|3� n f���S02|32

qhz>

oleudu| idqsdf>

idqvhw>

2- Prghoh Jdufk+4/5, -2

bidqbs @ 4>

bidqbt @ 5>

2- Fkdujhphqw gh od vhulh -2

ordg |^653/:` @ zlovkluh1dvf>

bidqbvhulhv @ |^1/7`>

Qrev @ urzv+bidqbvhulhv,>

2- Frqwudlqwh gh vwdwlrqqdulwh gx JDUFK -2
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bqosbLqhtSurf @ )jdufkblqht>

2- eruqhv vxu ohv frhiilflhqwv JDUFK -2

bqosbErxqgv @ ~ 1334 4h583/ 2- rphjd A 3 -2

3 4/ 2- jdufkb4 A@ 3 -2

04h583 4h583/

04h583 4h583/

04h583 4h583 �>

2- xwlolvdwlrq gx judglhqw dqdo|wltxh -2

bqosbJudgSurf @ )jdufkbqbjug>

bqosbLwhuLqir @ 4>

vy @ ~15/ 16/ 15/ 14/ 4�>

~frhiv/i/j/uhwfrgh� @ qos+)jdufkbq/vy,>

rxwsxw iloh @ idqsdf41rxw uhvhw>

sulqw frhiv>

rxwsxw rii>

31<6399;94

31;73<<4<5

31343635848

314489853:

31<<5;:;88

61415 Od v|qwd{h prwv0foìv

Oh surjudpph vxlydqw fruuhvsrqg ã o*h{hpsoh suìfìghqw1 O*hpsorl gh prwv0foìv +nh|zrug, uhqg
o*xwlolvdwlrq gh IDQSDF wuëv idfloh1

qhz>

oleudu| idqsdf>

vhvvlrq H{hpsoh4 *zlovkluh*>

vhwYduQdphv gdwh fzsulfh fzgly fzuhw hzsulfh hzgly hzuhw>

vhwGdwdVhw zlovkluh1dvf>

vhwVhulhv fzuhw>

vhwLqihuhqfhW|sh LqyZdog>

hvwlpdwh prghoh4 jdufk+4/5,>

rxwsxw iloh @ idqsdf51rxw uhvhw>

vkrzUhvxowv>
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rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Vhvvlrq= H{hpsoh4

0000000000000000000000000000000000000000000000000000000000000000000000000000000

zlovkluh

0000000000000000000000000000000000000000000000000000000000000000000000000000000

IDQSDF Yhuvlrq 41313 Gdwd Vhw= zlovkluh 524924<<: 43=6;=88

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

�������������������������������������������������������������������������������

Uxq= prghoh4

0000000000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000000000000000000000

uhwxuq frgh @ 3

qrupdo frqyhujhqfh

Prgho= JDUFK+4/5,

Qxpehu ri Revhuydwlrqv = 653

Revhuydwlrqv lq olnholkrrg = 64;

Ghjuhhv ri Iuhhgrp = 646

DLF 4;85153

ELF 4;:4134

OUV 4;75153

urrwv

bbbbbbbbbbbbbbb

0;16<465<6

4136376<4

414;<3;33

Dev+urrwv,

bbbbbbbbbbbbbbb

;16<465<6

4136376<4

414;<3;33

xqfrqglwlrqdo yduldqfh

0000000000000000000000000000

5;1487:75
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Pd{lpxp olnholkrrg fryduldqfh pdwul{ ri sdudphwhuv

31<8 frqilghqfh olplwv frpsxwhg iurp lqyhuvlrq ri Zdog vwdwlvwlf

Vhulhv= fzuhw

Sdudphwhuv Hvwlpdwhv Vwdqgdug Orzhu Xsshu

Huuruv Olplwv Olplwv

000000000000000000000000000000000000000000000000000000000000

rphjd 31<64 319<5 3133< 515<5

Jdufk4 31;74 3137; 31:7: 31;95

Dufk4 31343 31363 31333 31376

Dufk5 31449 31396 31345 03133<

Frqvw 31<<6 31563 31874 41778

Fruuhodwlrq Pdwul{ ri Sdudphwhuv

rphjd 41333 0318;: 31464 031547 313:<

Jdufk4 0318;: 41333 31338 031867 31475

Dufk4 31464 31338 41333 0318;9 314;3

Dufk5 031547 031867 0318;9 41333 0315:7

Frqvw 313:< 31475 314;3 0315:7 41333

615 Txhotxhv h{hpsohv

61514 H{hpsoh q��

qhz>

oleudu| idqsdf>

vhvvlrq H{hpsoh *zlovkluh*>

vhwYduQdphv gdwh fzsulfh fzgly fzuhw hzsulfh hzgly hzuhw>

vhwGdwdVhw zlovkluh1dvf>

vhwVhulhv fzuhw>

vhwLqihuhqfhW|sh LqyZdog>

hvwlpdwh prghoh4 dulpd+4/3/4,>

hvwlpdwh prghoh5 jdufk+4/4,>

rxwsxw iloh @ idqsdf61rxw uhvhw>

iruhfdvw 8>

rxwsxw rii>
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IRUHFDVW

0000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000

prghoh4= DULPD+4/3/4,

0000000000000000000000000000000000000000000000000000000

orzhu wlph vhulhv xsshu

olplw iruhfdvw olplw

0:1<;679 31;4399 <1937::

0:174784 416<<38 43154594

0:1<3489 31<5795 <1:83;3

0:185:55 4163:49 43147487

0:1;73<; 31<<;:5 <1;6;75

0000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000

prghoh5= JDUFK+4/4,

0000000000000000000000000000000000000000000000000000000

orzhu wlph vhulhv xsshu

olplw iruhfdvw olplw

1 4143;;< 1

1 4143;;< 1

1 4143;;< 1

1 4143;;< 1

1 4143;;< 1

0000000000000000000000000000000000000000000000000000000

000000000000000000000000000000

iruhfdvw ri

frqglwlrqdo yduldqfh

5314:4;7

53157933

53164943

5316;568

531777<9

000000000000000000000000000000

61515 H{hpsoh q�2

qhz>
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oleudu| idqsdf/sjudsk>

vhvvlrq H{hpsoh *zlovkluh*>

vhwYduQdphv gdwh fzsulfh fzgly fzuhw hzsulfh hzgly hzuhw>

vhwGdwdVhw zlovkluh1dvf>

vhwVhulhv fzuhw>

sorwVhulhv>

sorwVhulhvDFI>

sorwVhulhvSDFI>

vhwLqihuhqfhW|sh LqyZdog>

hvwlpdwh prghoh4 jdufk+4/5,>

hvwlpdwh prghoh5 wjdufk+4/5,>

hvwlpdwh prghoh6 jdufkp+4/4,>

sorwTT prghoh4 prghoh6>

sorwFY prghoh4 prghoh5>

sorwVU>
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7 VSW

VSW hvw xqh eleolrwkëtxh JDXVV srxu od prgìolvdwlrq gh od vwuxfwxuh sdu whuph1 Fhooh0fl shxw
íwuh wìoìfkdujìh ã o*XUO vxlydqwh =

kwws=22zzz1prqwhvtxlhx1x0erughdx{1iu2x2urqfdool2vsw1kwpo

Hooh frpsuhqg soxv gh :3 surfìgxuhv hw 533 h{hpsohv1 Od olvwh ghv surfìgxuhv hvw od vxlydqwh =
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� d!fkdjhDueuh = Surfìgxuh g*d!fkdjh g*xq dueuh elqrpldo1

� DueuhKrOhh = Fdofxo ghv ydohxuv ghv frxsrqv }ìur � E?�
� E� � gdqv oh prgëoh gh Kr hw Ohh

^4<;8`1

� EGIV = Prgëoh gh Edogx}}l/ Gdv/ Iruhvl hw Vxqgdudp ^4<<9`1

� EGW = Prgëoh gh Eodfn/ Ghupdq hw Wr| ^4<<3`1

� EodfnNdudvlqvnl = Prgëoh gh Eodfn hw Ndudvlqvnl ^4<<4`1

� fdohqgulhub64msp = Frqvwuxfwlrq g*xqh vìulh whpsruhooh pxowlglphqvlrqqhooh hq whqdqw
frpswh gh 64 mrxuv sdu prlv1

� fdooEodfnVfkrohv = Fdofxo gh od sulph g*dfkdw g*xqh rswlrq hxursìhqqh gdqv oh prgëoh gh
Eodfn hw Vfkrohv ^4<:6` oruvtxh oh wdx{ g*lqwìuíw o E|� hvw vwrfkdvwltxh1

� FLU = Prgëoh gh Fr{/ Lqjhuvroo hw Urvv ^4<;8e`1

� Frxsrq]hurbwrbReoljdwlrq = Fuìdwlrq g*xqh edvh gh grqqìhv g*reoljdwlrqv +irupdw
VSW, ã sduwlu g*reoljdwlrqv ã frxsrq }ìur1

� fuhdwlrqReoljdwlrq = Fuìdwlrq g*xqh edvh gh grqqìhv g*reoljdwlrqv +irupdw VSW, ã sduwlu
ghv �fklhuv 1lqi hw 1su{1

� fvy5vsw = Frqyhuvlrq g*xqh edvh gh grqqìhv GDWDVWUHDP hq �fklhu 1su{1

� GhedqgwOhvqh = Hvwlpdwlrq ghv frh!flhqwv gx prgëoh gh GhEdqgw hw Ohvqh ^4<<4`1

� GhedqgwOhvqhbFrxsrq]hur = Fdofxo ghv sul{ ghv frxsrqv }ìur � S
| E� � +prgëoh gh Gh0

Edqgw hw Ohvqh ^4<<4`,1

� GhedqgwOhvqhbWdx{DWhuph = Fdofxo ghv wdx{ ã whuph 8| E� c6� +prgëoh gh GhEdqgw
hw Ohvqh ^4<<4`,1

� GhedqgwOhvqhbWdx{]hur = Fdofxo ghv wdx{ }ìur -| E� � +prgëoh gh GhEdqgw hw Ohvqh
^4<<4`,1

� GhedqgwOhvqh5 = Hvwlpdwlrq ghv frh!flhqwv gx prgëoh jìqìudolvì gh GhEdqgw hw Ohvqh
^4<<4`1

� GhedqgwOhvqh5bFrxsrq]hur = Fdofxo ghv sul{ ghv frxsrqv }ìur � S
| E� � +prgëoh jìqìudo0

lvì gh GhEdqgw hw Ohvqh ^4<<4`,1

� GhedqgwOhvqh5bWdx{DWhuph = Fdofxo ghv wdx{ ã whuph 8| E� c6� +prgëoh jìqìudolvì
gh GhEdqgw hw Ohvqh ^4<<4`,1

� GhedqgwOhvqh5bWdx{]hur = Fdofxo ghv wdx{ }ìur -| E�� +prgëoh jìqìudolvì gh Gh0
Edqgw hw Ohvqh ^4<<4`,1

� GhfrgdjhbReoljdwlrq = H{wudfwlrq ghv lqirupdwlrqv +sul{/ ydohxu hw pdwxulwì ghv frxsrqv,
gh od ?0lëph reoljdwlrq g*xq edvh gh grqqìhv g*reoljdwlrqv +irupdw VSW,1

� hlbHGV = Hvwlpdwlrq ghv sdudpëwuhv g*xqh ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh sdu od pì0
wkrgh gh o*Lqiìuhqfh Lqgluhfwh1
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� jppbHGV = Hvwlpdwlrq ghv sdudpëwuhv g*xqh ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh +pì0
wkrgh ghv prphqwv jìqìudolvìv,1

� jppbPEJ = Hvwlpdwlrq ghv sdudpëwuhv g*xq prxyhphqw eurzqlhq jìrpìwultxh +pì0
wkrgh ghv prphqwv jìqìudolvìv,1

� jppbRX = Hvwlpdwlrq ghv sdudpëwuhv g*xq surfhvvxv g*Ruqvwhlq0Xkohqehfn +pìwkrgh ghv
prphqwv jìqìudolvìv,1

� jYdvlfhn = Fdofxo gh od irqfwlrq K| E� � gx prgëoh jìqìudolvì gh Ydvlfhn +Kxoo hw Zklwh

^4<<3`,1

� KhdwkMduurzPruwrq = Vlpxodwlrq gx wdx{ g*lqwìuíw o E|� gdqv oh prgëoh gh Khdwk/
Mduurz hw Pruwrq ^4<<5` vrxv od phvxuh gh suredelolwì qhxwuh dx ulvtxh1

� KrOhhFDS = Fdofxo ghv ydohxuv gx sd|r� g*xq fds gdqv oh prgëoh gh Kr hw Ohh ^4<;8`

� KrOhhIORRU = Fdofxo ghv ydohxuv gx sd|r� g*xq  rru gdqv oh prgëoh gh Kr hw Ohh
^4<;8`

� KrOhhWdx{ = Fdofxo ghv wdx{ g*lqwìuíw o
E?�
� E� � gdqv oh prgëoh gh Kr hw Ohh ^4<;8`1

� KrOhhYdorulvdwlrq = Ydorulvdwlrq g*xq dfwli frqwlqjhqw gdqv oh prgëoh gh Kr hw Ohh
^4<;8` sdu od whfkqltxh gh uhprqwìh gh o*dueuh1

� KxooZklwh = Prgëoh gh Kxoo hw Zklwh ^4<<6`1

� LqwhusrodwlrqbGrqqhhv = Lqwhusrodwlrq vsolqh fxeltxh g*xqh vìulh whpsruhooh pxowlgl0
phqvlrqqhooh1

� lqwvlpsKMP = Fdofxo gh o*lqwìjudoh
U |

|f
j? E�c |�

kU |

�
j? E�c �� _�

l
_� sdu o*dojrulwkph gh

Vlpsvrq +prgëoh gh Khdwk/ Mduurz hw Pruwrq ^4<<5`,1

� OluhbHGS = Surfìgxuh gh ohfwxuh gh od edvh gh grqqìhv frqwhqdqw od vroxwlrq gh o*ìtxdwlrq
gh ydorulvdwlrq gx sul{ gx frxsrq }ìur1

� Orqjvwd�Vfkzduw} = Prgëoh gh Orqjvwdii hw Vfkzduw} ^4<<5`1

� bpdwxulwhbhqwuhb5gdwhv = Fdofxo gh od pdwxulwì +hq dqqìhv, hqwuh ghx{ gdwhv |� hw |21

� pfbVSW = Uìvroxwlrq qxpìultxh g*xq prgëoh gh vwuxfwxuh sdu whuph ã xqh yduldeoh g*ìwdw
sdu od pìwkrgh gh Prqwh Fduor +dojrulwkph gh Hxohu0Pdux|dpd,1

� pfbVSWp = Uìvroxwlrq qxpìultxh g*xq prgëoh gh vwuxfwxuh sdu whuph ã soxvlhxuv ydul0
deohv g*ìwdw sdu od pìwkrgh gh Prqwh Fduor +vfkìpd gh Wd|oru gh iruph iruwh ã o*ruguh
318,1

� Phuwrq = Prgëoh gh Phuwrq ^4<:6`1

� pobHGV = Hvwlpdwlrq ghv sdudpëwuhv g*xqh ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh +pìwkrgh
gx pd{lpxp gh yudlvhpeodqfh,1

� pobPEJ = Hvwlpdwlrq ghv sdudpëwuhv g*xq prxyhphqw eurzqlhq jìrpìwultxh +pìwkrgh
gx pd{lpxp gh yudlvhpeodqfh,1
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� pobRX = Hvwlpdwlrq ghv sdudpëwuhv g*xq surfhvvxv g*Ruqvwhlq0Xkohqehfn +pìwkrgh gx
pd{lpxp gh yudlvhpeodqfh,1

� QhovrqVlhjho = Hvwlpdwlrq ghv frh!flhqwv gx prgëoh gh Qhovrq hw Vlhjho ^4<;:`1

� QhovrqVlhjhob = Surfìgxuh QhovrqVlhjho txl qh qìfhvvlwh sdv od eleolrwkëtxh WVP1

� QhovrqVlhjhobFrxsrq]hur = Fdofxo ghv sul{ ghv frxsrqv }ìur � S
| E� � +prgëoh ghQhovrq

hw Vlhjho ^4<;:`,1

� QhovrqVlhjhobLqyhuvlrq = Fdofxo gh �r E6� +prgëoh gh Qhovrq hw Vlhjho ^4<;:`,1

� QhovrqVlhjhobShqwh = Fdofxo gh od shqwh R| E� � gh od frxueh ghv wdx{ +prgëoh gh Qhovrq
hw Vlhjho ^4<;:`,1

� QhovrqVlhjhobVSQ = Fdofxo gx vsuhdg 7|/ gh od shqwh R| hw gx qlyhdx 7-| E� �c � 2� gh od
frxueh ghv wdx{ +prgëoh gh Qhovrq hw Vlhjho ^4<;:`,1

� QhovrqVlhjhobWdx{DWhuph = Fdofxo ghv wdx{ ã whuph 8| E� c6� +prgëoh gh Qhovrq hw
Vlhjho ^4<;:`,1

� QhovrqVlhjhobWdx{]hur = Fdofxo ghv wdx{ }ìur -| E� � +prgëoh gh Qhovrq hw Vlhjho
^4<;:`,1

� rswlrqFrxsrq]hur = Sulph g*xqh rswlrq hxursìhqqh vxu xqh reoljdwlrq ã frxsrq }ìur
+prgëoh gh Mdpvklgldq ^4<<3`,1

� vhohfwlrqDueuh = Vìohfwlrq gx yhfwhxu ghv ydohxuv gx �0lëph duelwudjh g*xq dueuh elqrpldo1
� vhohfwlrqDueuhKrOhh = Vìohfwlrq gh o*dueuh elqrpldo gh pdwxulwì � gdqv oh prgëoh gh Kr
hw Ohh ^4<;8`1

� vlpxodwlrqbHGV = Vlpxodwlrq g*xqh ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh +dojrulwkph gh
Hxohu0Pdux|dpd,1

� vlpxodwlrqbHGVp = Vlpxodwlrq g*xqh ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh pxowlglphq0
vlrqqhooh +vfkìpd gh Wd|oru gh iruph iruwh ã o*ruguh 318,1

� vlpxodwlrqbPEJ = Vlpxodwlrq g*xq prxyhphqw eurzqlhq jìrpìwultxh +pìwkrgh h{dfwh,1

� vlpxodwlrqbRX = Vlpxodwlrq g*xq surfhvvxv g*Ruqvwhlq0Xkohqehfn +pìwkrgh h{dfwh,1

� vroxwlrqbHGS = Uìvroxwlrq qxpìultxh g*xq prgëoh gh vwuxfwxuh sdu whuph ã xqh yduldeoh
g*ìwdw sdu ohv pìwkrghv ghv gl�ìuhqfhv �qlhv hw ghv w0vfkìpdv1

� VSW = Lqlwldolvdwlrq g*xq prgëoh gh vwuxfwxuh sdu whuph ã xqh yduldeoh g*ìwdw1

� VSWp = Lqlwldolvdwlrq g*xq prgëoh gh vwuxfwxuh sdu whuph ã soxvlhxuv yduldeohv g*ìwdw1

� VSWvhw = Lqlwldolvdwlrq ghv yduldeohv joredohv ã ohxuv ydohxuv sdu gìidxw1

� Vyhqvvrq = Hvwlpdwlrq ghv frh!flhqwv gx prgëoh gh Vyhqvvrq ^4<<7`1

� Vyhqvvrqb = Surfìgxuh Vyhqvvrq txl qh qìfhvvlwh sdv od eleolrwkëtxh WVP1

� VyhqvvrqbFrxsrq]hur = Fdofxo ghv sul{ ghv frxsrqv }ìur � S
| E� � +prgëoh gh Vyhqvvrq

^4<<7`,1
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� VyhqvvrqbWdx{DWhuph = Fdofxo ghv sul{ ghv wdx{ ã whuph 8| E�c6� +prgëoh gh Vyhqv0
vrq ^4<<7`,1

� VyhqvvrqbWdx{]hur = Fdofxo ghv wdx{ }ìur -| E�� +prgëoh gh Vyhqvvrq ^4<<7`,1

� Ydvlfhn = Prgëoh gh Ydvlfhn ^4<::`1

714 Prgìolvdwlrq gh od vwuxfwxuh sdu whuph

Qrxv srxyrqv hvwlphu od vwuxfwxuh sdu whuph ã sduwlu gh gl�ìuhqwhv pìwkrghv +Qhovrq0Vlhjho/
Ghedqgw0Ohvqh/ Qhovrq0Vlhjho dxjphqwì rx Vyhqvvhq/ vsolqh sro|qrpldoh,1 O*hvwlpdwlrq shxw íwuh
uìdolvìh ã sduwlu g*reoljdwlrqv }ìur frxsrq rx ã sduwlu g*xq hqvhpeoh g*reoljdwlrq +rdw/ ewdq/ hwf,1
Srxu fkdfxqh ghv pìwkrghv/ qrxv srxyrqv fdofxohu ohv wdx{ }ìur/ ohv wdx{ ã whuph hw ohv frxsrqv
}ìur1

qhz>

oleudu| vsw/rswpxp/sjudsk>

VSWvhw>

2- Fkdujhphqw ghv grqqhhv uhodwlyhv dx{ UhxwhuErqgv -2

pdwxulwh @ ordgg+vswbgdwdbsdwk '. %pdwbiui%,>

| @ ordgg+vswbgdwdbsdwk '. %iui%,>

Gdwhv @ |^1/4`> Sf @ wulpu+|*/4/3,*>

2- Vhohfwlrq g*xqh gdwh -2

Sf @ vholi+Sf/ Gdwhv 1@@ 4<<73548,> Sf @ Sf*>

2- Fuhdwlrq g*xqh edvh gh grqqhhv g*reoljdwlrqv -2

r4835<7 @ Frxsrq]hurbwrbReoljdwlrq+Sf/pdwxulwh,>

2- Hvwlpdwlrq 0 prghoh gh Qhovrq hw Vlhjho -2

f @ QhovrqVlhjhob+r4835<7/4/3/3,>

2- Frxueh ghv wdx{ }hur -2

wdx @ vhtd+4243/4243/633,>

Wdx{]hur @ QhovrqVlhjhobWdx{]hur+f/wdx,>

|lhog @ 0oq+Sf,12pdwxulwh>

Qrev @ urzv+|lhog,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Hvwlpdwlrq gh od frxueh ghv wdx{ }hur gx 482352<7%_

%_Oprghoh gh Qhovrq hw Vlhjho%,>

bsv|p @ pdwxulwh�|lhog�rqhv+Qrev/4,1-+47�;�5�4�4,>
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{odeho+%pdwxulwh _535w_534 +hq dqqhhv,%,>

|odeho+%Wdx{ }hur U`w^+_535w_534,%,>

{wlfv+3/48/4/45,>

|wlfv+31386/31395/31334/3,>

judsksuw+%0f@4 0fi@vsw41hsv 0z@8%,>

{|+wdx/Wdx{]hur,>

2- Frxueh ghv wdx{ d whuph -2

wdx @ 3�vhtd+4245/6245/7-8,> p @ wdx>

Wdx{DWhuph @ QhovrqVlhjhobWdx{DWhuph+f/wdx*/p,>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Wdx{ d whuph I`w^_535_67w_534/p_535_44;_534%_

% gx 482352<7%,>

bsgdwh @ %%> bsiudph @ 3>

{odeho+%_535w_534%,>

|odeho+%p%,>

judsksuw+%0f@4 0fi@vsw51hsv 0z@8%,>

vxuidfh+wdx*/p/Wdx{DWhuph,>
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qhz>

oleudu| vsw/rswpxp/sjudsk>

VSWvhw>

ilfklhu @ vswbgdwdbsdwk '. %QVbiui%> ordg QVbiui @ ailfklhu>

Gdwhv @ QVbiui^1/4`>

u3 @ QhovrqVlhjhobWdx{]hur+QVbiui^1/5 6 7 8`*/31333334,*>

~V/S/Q� @ QhovrqVlhjhobVSQ+QVbiui/42433/4,>

wdxG @ QhovrqVlhjhobLqyhuvlrq+QVbiui/4245,>

gdwd @ Gdwhv�u3�S�V�wdxG>

gdwd @ LqwhusrodwlrqbGrqqhhv+fdohqgulhub64msp+Gdwd/4<<73434/4<<94564,,>

Qrev @ urzv+gdwd,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsqxpkw @ 3158> bsd{kw @ 3158> bswlwokw @ 3163>

ohw {ode @ %4<<7% %4<<8% %4<<9% %4<<:%>

dvfodeho+{ode/3,>

{wlfv+4/Qrev/64-45/45,>

ehjzlqg>

zlqgrz+5/5/3,>

vhwzlqg+4,>

wlwoh+%Wdx{ lqvwdqwdqh%,>

{|+vhtd+4/4/Qrev,/gdwd^1/5`,>
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vhwzlqg+5,>

wlwoh+%Shqwh%,>

|wlfv+03135/3135/3134/3,>

{|+vhtd+4/4/Qrev,/gdwd^1/6`,>

vhwzlqg+6,>

wlwoh+%Vsuhdg%,>

|wlfv+3133/3138/3134/3,>

{|+vhtd+4/4/Qrev,/gdwd^1/7`,>

vhwzlqg+7,>

wlwoh+%Lqyhuvlrq +pdwxulwh 4 prlv,%,>

ohw |ode @ %3 prlv% %6 prlv% %9 prlv% %< prlv% %4 dq% %48 prlv%

%4; prlv% %54 prlv%>

ohw {ode @ % % % % % % % %>

dvfodeho+{ode/|ode,>

d{pdujlq+5/4/4/4,>

|wlfv+3/54245/6245/6,>

edu+vhtd+4/4/Qrev,/gdwd^1/8`,>

judsksuw+%0f@4 0fi@vsw61hsv%,>

hqgzlqg>

� Gh qrpeuhx{ prgëohv wkìrultxhv vrqw glvsrqleohv gdqv VSW1

� Gh qrpeuhxvhv dssolfdwlrqv vrqw irxuqlhv dyhf VSW +suìylvlrq g*lq dwlrq/ phvxuh gh od
fuìglelolwì/ hwf,1
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715 Ydorulvdwlrq ghv dfwliv frqwlqjhqwv dx wdx{ g*lqwìuhw

Ohv sulqflsdx{ prgëohv gh VSW vrqw = Eodfn0Ghupdq0Wr|/ Eodfn0Ndudvlqvnl/ Khdwk0Mduurz0
Pruwrq/ Kr0Ohh hw Kxoo0Zklwh +prgëoh wulqrpldo ã xq vhxo idfwhxu,1 Srxu oh prgëoh frqwlqx
KMP/ od surfìgxuh KhdwkMduurzPruwrq vlpxoh ohv wudmhfwrluhv gx wdx{ g*lqwìuíw vrxv od phvxuh gh
suredelolwì qhxwuh dx ulvtxh1 Od ydorulvdwlrq ghv dfwliv vh idlw doruv sdu od pìwkrgh gh Prqwh Fduor1
Srxu ohv prgëohv elqrpldx{ hw wulqrpldx{/ od ydorulvdwlrq vh idlw sdu od whfkqltxh gh uhprqwìh gh
o*dueuh1

71514 Xq h{hpsoh EGW

qhz>

oleudu| vsw>

VSWvhw>

2- H{hpsoh gh Eodfn0Ghupdq0Wr| ^4<<3` -2

ohw Wdx{]hur @ 3143 3144 3145 31458 3146>

ohw Yrodwlolwh @ 314< 314; 314: 3149>

bsulqw @ 3>

U @ EGW+Wdx{]hur/Yrodwlolwh,>

rxwsxw iloh @ vsw61rxw uhvhw>

rxwzlgwk 589>

Pv|p % %> irupdw 44/9>

fdoo diilfkdjhDueuh+U,>

pv|p %1%>

rxwsxw rii>

315;33::

3155;737

314<9<74 315366::

314764;3 314958:4

31433333 3146:734 3147:9;5

313<:<489 31448:46

313<8;949 3143:56<

313;56947

313::;:4:

71515 Xq h{hpsoh KZ

qhz>

oleudu| vsw>

wdx @ vhtd+4/4/8,>

Wdx{]hur @ 313;03138-h{s+0314;-wdx,>
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Frxsrq]hur @ h{s+0wdx1-Wdx{]hur,>

d @ 314>

vljpd @ 3134>

ghowdW @ 4>

Pv|p % %>

rxwzlgwk 589> irupdw 44/9>

bsulqw @ 4>

rxwsxw iloh @ vsw71rxw uhvhw>

dueuhKZ @ KxooZklwh+Frxsrq]hur/d/vljpd/ghowdW,>

fdoo diilfkdjhKZ+dueuhKZ,>

Pv|p %1%>

rxwsxw rii>

+5/5, +6/5, +7/5,

+4/4, +5/4, +6/4, +7/4,

+3/3, +4/3, +5/3, +6/3, +7/3,

+4/04, +5/04, +6/04, +7/04,

+5/05, +6/05, +7/05,

00000000000000000000000000000000000000000000000000000000000000000000

Qrhxg suhfhghqw Qrhxg vxlydqw Suredelolwh Wdx{ g*lqwhuhw

l m l m s u

00000000000000000000000000000000000000000000000000000000000000000000

3 3 41333333 3136;569

3 3 4 4 3149999: 3139<699

3 3 4 3 3199999: 31385379

3 3 4 04 3149999: 31367:58

4 4 5 5 3145499: 313<:4::

4 4 5 4 3198999: 313:<;89

4 4 5 3 3155499: 31395869

4 3 5 4 3149999: 313:<;89

4 3 5 3 3199999: 31395869

4 3 5 04 3149999: 31378548

4 04 5 3 3155499: 31395869

4 04 5 04 3198999: 31378548

4 04 5 05 3145499: 3135:;<8

5 5 6 5 31;;999: 314383:3

5 5 6 4 3135999: 313;::7<

5 5 6 3 313;999: 313:375<

5 4 6 5 3145499: 314383:3

5 4 6 4 3198999: 313;::7<

5 4 6 3 3155499: 313:375<
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5 3 6 4 3149999: 313;::7<

5 3 6 3 3199999: 313:375<

5 3 6 04 3149999: 3138643;

5 04 6 3 3155499: 313:375<

5 04 6 04 3198999: 3138643;

5 04 6 05 3145499: 31368:;;

5 05 6 3 313;999: 313:375<

5 05 6 04 3135999: 3138643;

5 05 6 05 31;;999: 31368:;;

6 5 7 5 31;;999: 31443<73

6 5 7 4 3135999: 313<6953

6 5 7 3 313;999: 313:95<<

6 4 7 5 3145499: 31443<73

6 4 7 4 3198999: 313<6953

6 4 7 3 3155499: 313:95<<

6 3 7 4 3149999: 313<6953

6 3 7 3 3199999: 313:95<<

6 3 7 04 3149999: 3138;<:<

6 04 7 3 3155499: 313:95<<

6 04 7 04 3198999: 3138;<:<

6 04 7 05 3145499: 3137498;

6 05 7 3 313;999: 313:95<<

6 05 7 04 3135999: 3138;<:<

6 05 7 05 31;;999: 3137498;

313<:4:9< 314383:3 31443<73

3139<6997 313:<;897 313;::7<8 313<694<<

3136;5698 31385378< 31395868< 313:375<3 313:95<<7

31367:587 313785487 3138643;8 3138;<:;;

3135:;<7< 31368:;;3 3137498;6

71516 Xq h{hpsoh gh ydorulvdwlrq

Srxu fkdfxq ghv prgëohv/ lo h{lvwh soxvlhxuv surfìgxuhv srxu gìwhuplqhu o*dueuh g*ìyroxwlrq/ srxu
ydorulvhu xq dfwli frqwlqjhqw gh w|sh hxursìhq hw srxu ydorulvhu ohv fdsv hw  rruv hxursìhqv1 Lo
hvw wuëv idfloh gh v*lqvsluhu ghv surfìgxuhv h{lvwdqwhv srxu ydorulvhu g*dxwuhv dfwliv +vzdswlrq sdu
h{hpsoh, hw gh qdwxuh gl�ìuhqwh +rswlrq dpìulfdlqh sdu h{hpsoh,1 Gdqv o*h{hpsoh vxlydqw/ qrxv
ydorulvrqv o*rswlrq g*dfkdw Pdwli0Sleru 6 prlv dyhf oh prgëoh gh Kxoo hw Zklwh51

qhz>

oleudu| vsw/sjudsk>

2- Fdudfwhulvwltxhv gh o*rswlrq g*dfkdw gx 3523424<<5 -2

F @ 3148> I3 @ <3158> N @ <316> wdx @ 3153> vljpd @ 31343<6>

2- Sulph wkhrultxh gh Eodfn -2

u @ 313<:8>

5Qrxv qh whqrqv sdv frpswh gx fdudfwëuh dpìulfdlq gh o*rswlrq1

7:



z @ vljpd1-vtuw+wdx,>

g4 @ oq+I312N,12z . 318-z>

g5 @ g4 0 z>

SulphEodfn @ I31-h{s+0u1-wdx,1-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

2- Sulphv wkhrultxhv Kxoo0Zklwh -2

d @ 3134�vhtd+314/314/4<,>

ghowdW @ wdx28>

w @ vhtd+ghowdW/ghowdW/8,>

Wdx{]hur @ 313<:8-rqhv+8/4,>

Frxsrq]hur @ h{s+0w1-Wdx{]hur,>

F4 @ }hurv+urzv+d,/4,>

l @ 4>

gr xqwlo l A urzv+d,>

F4^l` @ rswlrqIxwxuh+Frxsrq]hur/d^l`/vljpd/ghowdW/N,>

l @ l . 4>

hqgr>

Wdx{]hur @ 313<:8 � 313<:7 � 313<:6 � 313<:5 � 313<:4>

Frxsrq]hur @ h{s+0w1-Wdx{]hur,>

F5 @ }hurv+urzv+d,/4,>

l @ 4>

gr xqwlo l A urzv+d,>

F5^l` @ rswlrqIxwxuh+Frxsrq]hur/d^l`/vljpd/ghowdW/N,>

l @ l . 4>

hqgr>

Wdx{]hur @ 313<:8 � 313<:9 � 313<:: � 313<:; � 313<:<>

Frxsrq]hur @ h{s+0w1-Wdx{]hur,>

F6 @ }hurv+urzv+d,/4,>

l @ 4>

gr xqwlo l A urzv+d,>

F6^l` @ rswlrqIxwxuh+Frxsrq]hur/d^l`/vljpd/ghowdW/N,>

l @ l . 4>

hqgr>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsd{kw @ 3153>

wlwoh+%Lqioxhqfh gh od vwuxfwxuh sdu whuph vxu od sulph%_

%_Og*xqh rswlrq g*dfkdw vxu Pdwli0Sleru ixwxuh 6 prlv%,>

bsofwuo @ 04> bsv|pvl} @ 9>

bsohjvwu @ %vsw sodwh_333vsw ghvfhqgdqwh_333vsw dvfhqgdqwh%>

bsohjfwo @ ~5 9 818 7158�>

{odeho+%d%,>

7;



|wlfv+3143/3153/3135/3,>

bsolqh @ 4�9�3�SulphEodfn�433�SulphEodfn�4�48�43>

bspvjvwu @ %Sulph Wkhrultxh gh Eodfn%>

bspvjfwo @ 316�31485�315�3�4�:�9>

judsksuw+%0f@4 0fi@vsw81hsv%,>

{|+d/F4�F5�F6,>

surf rswlrqIxwxuh+Frxsrq]hur/d/vljpd/ghowdW/N,>

orfdo dueuhKZ/J/sd|rii/F/dueuhF>

bsulqw @ 3>

dueuhKZ @ KxooZklwh+Frxsrq]hur/d/vljpd/ghowdW,>

J @ +433-+40dueuhKZ^1/9`, 0 N,>

J @ J1-+J1A3,>

sd|rii @ dueuhKZ^1/6 7`�J>

~F/dueuhF� @ KZydorulvdwlrq+dueuhKZ/ghowdW/sd|rii,>

F @ F^urzv+Frxsrq]hur,`>

uhws+F,>

hqgs>

7<


