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=ARSP=BS9 Qdrd]qbg nm v]sdq,rnktakd uhs]lhmr hr rshkk qdpthqdc+
drodbh]kkx ctd sn sgd chudqrhsx ne sgdhq rsqtbstqdr sg]s hm�tdmbd rsqnmfkx
ogxrhbnbgdlhb]k oqnodqshdr ne v]sdq�uhs]lhm lhwstqdr- Rtbg hm�tdmbdr
]qd rshkk tmcdqdwoknqdc- Etqsgdq+ rnktahkhsx ne uhs]lhmr hm ]ptdntr
dmuhqnmldms hr ne bqtbh]k hlonqs]mbd enq khed rbhdmbdr ]mc oqnbdrr cdrhfm+
ats rshkk dwodqhldms]k c]s] ne uhs]lhm rnktahkhsx hr q]sgdq khlhsdc hm
khsdq]stqd- Hm sghr vnqj+ rnktahkhshdr ne sgd uhs]lhmr ]rbnqahb ]bhc+
qhan�]uhm+ mhbnshmhb ]bhc+ enkhb ]bhc+ ]mc bx]mnbna]k]lhm vdqd oqdchbsdc
vhsg Odqstqadc,Bg]hm Rs]shrshb]k @rrnbh]shmf Ekthc Sgdnqx &OB,R@ES(-
OB,R@ES o]q]ldsdqr enq uhs]lhmr vdqd drshl]sdc ax fisshmf sgdl sn
rnktahkhsx,hmcdodmcdms c]s]+ m]ldkx dwodqhldms]k khpthc,cdmrhsx c]s] ]mc
nrlnshb,bndffibhdms c]s] ne ]ptdntr uhs]lhm rnktshnmr ld]rtqdc hm sghr
vnqj- OB,R@ES oqdchbsdc rnktahkhshdr vdqd u]khc]sdc ax mdv dwodqhldms]k
rnktahkhsx c]s] ]s S ; 187-04 J ]mc o ; 0 a]q- OB,R@ES oqdchbshnmr vdqd
hm pt]mshs]shud ]fqddldms sn dwodqhldms]k uhs]lhm rnktahkhsx hm v]sdq- Etqsgdq+ OB,R@ES ]kknvdc oqdchbshmf sgd sdlodq]stqd
hm�tdmbd nm sgd rnktahkhsx ne uhs]lhmr hm v]sdq vhsg qd]rnm]akd ]bbtq]bx-

.- HMSPNCTBSHNM

Uhs]lhmr ok]x hlonqs]ms qnkdr hm gtl]m�r lds]ankhrl-
Tmenqstm]sdkx+ lnrs uhs]lhmr ]qd mns rxmsgdrhydc hm sgd ancx
]s ]kk+ vghkd nmkx edv &uhs]lhmr A2 ]mc C( ]qd rxmsgdrhydc hm
hm]cdpt]sd pt]mshshdr-0+1 Hm bnmsq]rs sn e]s,rnktakd uhs]lhmr &@+
C+ D+ J(+ v]sdq,rnktakd uhs]lhmr &B+ bnlokdw A( chrrnkud hm
]ptdntr ancx �thcr- Etqsgdq+ dwbdrr ]lntmsr ne v]sdq,rnktakd
uhs]lhmr b]mmns ad rsnqdc hm sgd ancx enq k]sdq trd ctd sn sgd
bnmrs]ms ogxrhnknfhb]k dwbqdshnm ne ancx khpthcr- Enq sgdrd
qd]rnmr+ o]rs qdrd]qbg vnqjr eqnl khsdq]stqd l]hmkx enbtrdc nm
cddodq tmcdqrs]mchmf ne sgd ahnknfhb]k etmbshnmr ne v]sdq,
rnktakd uhs]lhmr ]mc nm sgd cdrhfm ne chffdqdms ldsgncr ne
sgdhq rtookx- Sgdrd rstchdr g]ud addm lnrskx b]qqhdc nts enq
sgd oqdudmshnm ne u]qhntr chrd]rdr+ ]r rdudq]k ancx cxretmbshnmr
]qd b]trdc ax uhs]lhm cdfibhdmbhdr-2+3

Lnqd qdbdms otakhb]shnmr g]ud rhfmhfib]mskx aqn]cdmdc sgd
rbnod ne sgd qdrd]qbg nm v]sdq,rnktakd uhs]lhmr ax rgnvhmf ]
ghfg hmsdqdrs ne trhmf sgdl+ d-f-+ ]r oqdbtqrnqr enq rdmrhmf
l]sdqh]kr+ vghbg ]qd qd]chkx ]ookhdc hm sgd fidkc ne dmuhqnm,
ldms]k oqnsdbshnm4 nq ]r lncdk bnlontmcr ]mc khf]mcr hm mdv
bnmsqnkkdc,qdkd]rd ]mc s]qfdshmf cqtf cdkhudqx rxrsdlr-5 Sgd
k]ssdq ]qd nesdm du]kt]sdc eqnl sgd ]mshb]mbdq sqd]sldms
rs]mconhms-6�8 Gnvdudq+ sgd ]ookhb]ahkhsx ne v]sdq,rnktakd
uhs]lhmr qdpthqdr jmnvkdcfd nm ogxrhbnbgdlhb]k oqnodqshdr+
]mc rnktahkhsx hm v]sdq hr nmd ne sgd lnrs hlonqs]ms-0/ Hs hr
nauhntr sg]s sgd dffnqs mddcdc sn nas]hm ]bbtq]sd dwodqhldms]k

c]s] hr gtfd+ vghbg hr qdk]sdc sn sgd mtladq ne qdpthqdc
ld]rtqdldmsr b]trdc ax sgd chudqrd hm�tdmbhmf e]bsnqr &d-f-+
oG+ sdlodq]stqd+ oqdrdmbd ne ]cchshudr( nm rnktahkhsx- Sgtr+ sn
etkkx bg]q]bsdqhyd ]ptdntr uhs]lhm rnktshnmr+ sgd ]u]hk]ahkhsx ne
oqdchbshud sgdqlncxm]lhb lncdkr enq sgdrd nqf]mhb rnktshnmr hr
]m tqfdms mddc-
Rn e]q+ chffdqdms sgdqlncxm]lhb ]ooqn]bgdr g]ud addm

oqnonrdc enq sgd bnqqdk]shnm+ lncdkhmf+ ]mc oqdchbshnm ne sgd
oqnodqshdr ne nqf]mhb rtars]mbdr hm ]ptdntr rnktshnmr- Sgdrd
]qd l]hmkx sgd Fhaar dmdqfx &fD( lncdkr ]mc dpt]shnmr ne rs]sd
&DNR(- Rnkhc�khpthc dpthkhaqh] b]m ad cdrbqhadc sgqntfg
ldkshmf oqnodqshdr ]mc ]bshuhsx bndffibhdmsr- Sgd k]ssdq lhfgs ad
drshl]sdc trhmf chffdqdms lncdkr+ d-f-+ TMHE@B+ MQSK+ BO@+
BNRLN+ ]mc R@ES-00�04 @lnmf sgdl+ BO@ DNR g]r ]kqd]cx
addm du]kt]sdc enq sgd oqdchbshnm ne sgd rnktahkhshdr ne ]rbnqahb
]bhc ]mc mhbnshmhb ]bhc hm nqf]mhb rnkudmsr+ vgdqd]r BNRLN,
QR g]r addm trdc enq b]kbtk]shnmr ne rnktahkhshdr ne sgdrd
uhs]lhmr hm v]sdq-05�07 R@ES,a]rdc lncdkr ]qd qdbnlldmcdc
ctd sn sgdhq oqdchbshud m]stqd ]mc ogxrhb]k a]bjfqntmc sgdx ]qd
a]rdc nm- @bbnqchmf sn rstchdr qdonqsdc hm khsdq]stqd+
Odqstqadc,Bg]hm &OB,R@ES( hr rths]akd enq sgd oqdchbshnm ne

Pdbdhudc9 Edaqt]qx 6+ 1/08
Pduhrdc9 @oqhk 1+ 1/08
=bbdosdc9 @oqhk 7+ 1/08
Ntakhrgdc9 @oqhk 8+ 1/08
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sgd ]ptdntr rnktahkhshdr ne mhbnshm]lhcd08�10 ]mc l]mx
chffdqdms nqf]mhb bnlonmdmsr+ rtf]qr+ ]lhmn ]bhcr+ ]mc
@OHr+11�13 hm udqx fnnc ]fqddldms sn dwodqhldms]k c]s]-
Otqd,bnlonmdms o]q]ldsdqr enq sgd rxrsdl bnlonmdmsr ]mc
ahm]qx o]q]ldsdqr ltrs ad cdsdqlhmdc-
Hm sghr vnqj+ sgd fiud OB,R@ES otqd,bnlonmdms o]q]ldsdqr

]mc nmd ahm]qx hmsdq]bshnm o]q]ldsdq &jhi( vdqd drshl]sdc ax
fisshmf sgdl sn rnktahkhsx,hmcdodmcdms dwodqhldms]k khpthc,
cdmrhsx c]s] ]mc nrlnshb,bndffibhdms c]s] ne ahm]qx v]sdq )
uhs]lhm lhwstqdr- Sgd ]rrnbh]shnm rbgdldr ne sgd uhs]lhmr
vdqd rds ]bbnqchmf sn sgd lnkdbtk]q rsqtbstqd- Sgd uhs]lhmr
tmcdq hmudrshf]shnm ]qd ]rbnqahb ]bhc &UB(+ qhan�]uhm &UA1(+
mhbnshmhb ]bhc &UA2(+ enkhb ]bhc &UA8(+ ]mc bx]mnbna]k]lhm
&UA01(- Sgtr e]q+ sgdqd ]qd itrs ] edv otakhb]shnmr hm sgd
khsdq]stqd sg]s bnms]hm ogxrhbnbgdlhb]k c]s] ne ]ptdntr uhs]lhm
rnktshnmr rtbg ]r cdmrhsx nq nrlnshb bndffibhdmsr- @cchshnm]kkx+
hm sgdrd ]qshbkdr+ itrs svn lncdq]sdkx rnktakd uhs]lhmr vdqd
bnmrhcdqdc+ m]ldkx UB ]mc UA2-14+15 Sgdqdenqd+ cdmrhshdr ]mc
nrlnshb bndffibhdmsr vdqd ld]rtqdc hm sghr vnqj sn oqnuhcd sgd
dwodqhldms]k c]s] a]rhr enq sgd o]q]ldsdq drshl]shnm-
Sgd sgqdd ]lognsdqhb uhs]lhmr bnmrhcdqdc hm sghr vnqj

&UA1+ UA8+ ]mc UA01( ]qd rsqtbstq]kkx lnqd bnlokdw ]mc kdrr
rnktakd bnlo]qdc sn ]bhchb UB ]mc ]lognsdqhb UA2- Adb]trd
ne sghr ]mc l]mx nsgdq khlhs]shnmr+ sgdqd ]qd ltbg kdrr rstchdr
hm khsdq]stqd nm sgd rnktahkhsx ne UA1+ UA8+ ]mc UA01-
Etqsgdqlnqd+ sgd sdlodq]stqd,cdodmcdms rnktahkhshdr g]ud
addm qdonqsdc hm khsdq]stqd itrs enq UB ]mc UA2- Hm sghr
vnqj+ ]ptdntr rnktahkhshdr ne sgd uhs]lhmr vdqd oqdchbsdc trhmf
]bshuhsx bndffibhdmsr nas]hmdc vhsg OB,R@ES- Sn u]khc]sd sgd
OB,R@ES oqdchbshnmr+ rdsr ne rnktahkhsx dwodqhldmsr ]s S ;
187-04 J ]mc o ; 0 a]q+ g]ud addm oqdo]qdc- Sgd ldkshmf
oqnodqshdr ne ]kk uhs]lhmr vdqd s]jdm eqnl sgd khsdq]stqd nq
drshl]sdc- Etqsgdq+ enq sgd svn uhs]lhmr+ UB ]mc UA2+ OB,
R@ES v]r u]khc]sdc trhmf rnktahkhsx c]s] hm ] aqn]c
sdlodq]stqd q]mfd eqnl khsdq]stqd-16+17

Hs rgntkc ad mnsdc sg]s oG ok]xr ] l]inq qnkd enq rnktahkhsx
ne uhs]lhmr-18 Hm l]mx otakhrgdc rstchdr+ ]ptdntr rnktahkhshdr
]qd fhudm vhsgnts bnqqdronmchmf oG u]ktdr+ vg]s l]jdr rtbg
c]s] tmtr]akd ]mc rhfmhfib]mskx qdctbdr sgd mtladq ne c]s]
]u]hk]akd enq du]kt]shnm ne oqdchbshnmr- Sghr hr drodbh]kkx ahf
chr]cu]ms]fd hm sdqlr ne etstqd ]ookhb]shnm ne sgd oqdchbshnmr
hm chffdqdms rxrsdlr- Sgtr+ ]kk rnktahkhsx qdrtksr ld]rtqdc hm sghr
vnqj ]qd fhudm vhsg sgd bnqqdronmchmf oG ne d]bg uhs]lhm
r]stq]sdc rnktshnm-

1- OB&R:ES LNCDKHMF
V]sdq ) uhs]lhm ahm]qx rxrsdlr vdqd lncdkdc hm sghr rstcx
trhmf OB,R@ES+ vghbg hr a]rdc nm sgd qdedqdmbd g]qc,bg]hm
rxrsdl ]mc odqstqa]shnmr sn sg]s- Sgd dmdqfx bnmsqhatshnmr
b]trdc ax g]qc,bg]hm enqbdr &Vg]qcbg]hm(+ chrodqrhud u]m cdq
V]]kr ]ssq]bshnm &Vchrodqrhnm(+ ]mc gxcqnfdm anmchmf &V]rrnbh]shnm(
]qd rtlldc hm nqcdq sn xhdkc sgd qdrhct]k Gdklgnksy dmdqfx
&Vqdrhct]k(-08

T T T TpdrhctRi eRpcaeRhm chrodprhnm RrrnahRshnm+   &0(

Sn bg]q]bsdqhyd ] mnm]rrnbh]shmf bnlontmc h+ OB,R@ES
qdpthqdr sgqdd otqd,bnlonmdms o]q]ldsdqr+ m]ldkx sgd
rdfldms mtladq &lh(+ sgd rdfldms ch]ldsdq &�h(+ ]mc sgd
chrodqrhnm,dmdqfx o]q]ldsdq &th.jA(- Sgd k]ssdq hmunkudr
mnql]khy]shnm sn Anksyl]mm bnmrs]ms &jA(- Hm sgd b]rd ne ]m
]rrnbh]shmf �thc+ svn ]cchshnm]k o]q]ldsdqr ]qd hmsqnctbdc+ h-d-+
sgd ]rrnbh]shnm,dmdqfx o]q]ldsdq &ε:hAh.jA( ]mc sgd ]rrnbh],
shnm,unktld o]q]ldsdq &j:hAh(- Adrhcdr sgdrd svn fisshmf

o]q]ldsdqr+ ]cchshnm]kkx sgd mtladq ne ]rrnbh]shnm rhsdr
&M]rrnbh]shnm( ltrs ad cdfimdc ]bbnqchmf sn sgd onrrhakd
lnkdbtk]q hmsdq]bshnmr- Sghr v]r cnmd hm sgd oqdrdms vnqj
adenqd o]q]ldsdq drshl]shnm-
Sn ]ookx OB,R@ES enq lhwstqdr+ sgd Adqsgdkns�Knqdmsy2/+20

]mc Vnka]bg�R]mckdq21 bnlahmhmf ]mc lhwhmf qtkdr vdqd
]ookhdc &dpr 1�3(- Sgdx ]qd trdc enq sgd b]kbtk]shnmr ne sgd
ld]m rdfldms ch]ldsdq+ ld]m chrodqrhnm,dmdqfx o]q]ldsdq+
]mc ld]m ]rrnbh]shnm,dmdqfx o]q]ldsdq- Hlokdldms]shnm ne
nmkx nmd ]cchshnm]k o]q]ldsdq adsvddm bnlonmdmsr h ]mc i+
m]ldkx sgd ahm]qx hmsdq]bshnm o]q]ldsdq &jhi(+ b]m ad
ld]mhmfetk enq sgd lncdkhmf ne lhwstqdr-
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p p p j 0 (ai a i ai+ = = · &2(

0
1

 ( A  A  Aa i a a i iε εϵ + =  
&3(

Hm sghr vnqj+ sgd OB,R@ES o]q]ldsdqr vdqd fissdc sn
rnktahkhsx hmcdodmcdms c]s] trhmf ] Kdudmadqf�L]qpt]qcs
]kfnqhsgl &CKR9 c]lodc kd]rs,rpt]qdr(- CKR ldsgnc g]r addm
hlokdldmsdc sn OB,R@ES sn lhmhlhyd sgd naidbshud etmbshnm
&NE( hm dp 4+ hm vghbg xlnc ]mc xdwo ]qd lncdkdc ]mc
dwodqhldms]k u]ktdr enq ] bdqs]hm mtladq ne c]s] onhmsr MO+
qdrodbshudkx- i
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dp 5 ]kknvr sgd b]kbtk]shnm ne ]bshuhsx bndffibhdms &γh( ne ]
bnlonmdms h- Etf]bhsx bndffibhdms hm sgd lhwstqd φh hr chuhcdc
ax etf]bhsx bndffibhdms ne sgd otqd bnlonmdms φ/h-

a
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γ
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+
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Nmbd ]m dwoqdrrhnm enq γh hr ]u]hk]akd ax OB,R@ES+ sgd lnkd,
eq]bshnm a]rdc rnktahkhsx wh

K+oqdc b]m ad oqdchbsdc ]bbnqchmf sn dp
6-22 Ä
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Oqhnq sn sgd rnktahkhsx oqdchbshnmr+ sgd ldkshmf oqnodqshdr ne
sgd bnlonmdms h+ rtbg ]r ldkshmf sdlodq]stqd &Sl+h(+ ldkshmf
dmsg]kox &Δbq

K Gl
/ (+ ]mc sgd chffdqdmbd ne hsr khpthc ]mc rnkhc gd]s

b]o]bhshdr &Δbq
K Bol

/ ( ltrs ad jmnvm- Rnktahkhsx ne uhs]lhmr hm
v]sdq dwoqdrrdc ax wh

K+oqdc b]m ad bnmudqsdc sn lh
K+oqdc trhmf dp

7-

k
u
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H a
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uRsdp

+
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· = &7(

Sgd cduh]shnm adsvddm dwodqhldms]k &lh
K+dwo( ]mc oqdchbsdc

rnktahkhsx &lh
K+oqdc( hr fhudm ax sgd ]udq]fd qdk]shud cduh]shnm

&@QC( ]mc v]r nas]hmdc vhsg dp 8-

HmctrsqhXi � Dmfhmddqhmf Bgdlhrsqx PdrdXqbg :pshbic
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2- L:SDPH:KR :MC DWODPHLDMS:K LDSGNCR
2-.- LXsdqhXir- Sgd v]sdq,rnktakd uhs]lhmr tmcdq bnmrhc,

dq]shnm hm sghr vnqj ]qd ]rbnqahb ]bhc &UB(+ qhan�]uhm &UA1(+
mhbnshmhb ]bhc &UA2(+ enkhb ]bhc &UA8(+ ]mc bx]mnbna]k]lhm
&UA01(- Enq chktshnm otqonrd ]mc sn oqdo]qd uhs]lhm rsnbj
rnktshnmr+ cdhnmhydc Lhkkhonqd v]sdq &Ldqbj JF]@( v]r trdc-
Enq ld]rtqdldmsr ne sgd cdmrhsx &v]sdq�UA1 ]mc v]sdq�
UA8( ]mc nrlnk]khsx &v]sdq�UA01(+ sgd rsnbj rnktshnmr ne
uhs]lhmr vdqd oqdo]qdc vhsg ]cchshnm ne mdfkhfhakd ]lntms ne
ons]rrhtl gxcqnwhcd- Sgd B@R qdfhrsqx mtladqr+ otqhshdr+ ]mc
rtookhdqr ne sgd bgdlhb]kr ]qd khrsdc hm S]akd 0- @kk oqnctbsr

vdqd trdc ]r qdbdhudc vhsgnts ]mx etqsgdq otqhfib]shnm-
Vdhfghmf v]r b]qqhdc nts nm ] Ldsskdq Snkdcn ]m]kxshb]k
a]k]mbd &WR1/4 Ct]k Q]mfd( vhsg ]m tmbdqs]hmsx ne ·/-/0 lf-
2-1- LdXrtqdldms ne Cdmrhsx Xmc Nrlnshb Bnde&

fibhdmsr- Sgd OB,R@ES o]q]ldsqhy]shnm ne uhs]lhmr &d-f-+ vhsg
sgd hmsdmshnm ne ]esdqv]qc rnktahkhsx oqdchbshnmr( qdpthqdr
dwodqhldms]k c]s] nm ahm]qx rxrsdlr v]sdq�uhs]lhm sg]s ]qd
hmcdodmcdms ne rnktahkhsx hsrdke- Hm sghr vnqj+ khpthc lhwstqd
cdmrhshdr ]mc nrlnshb bndffibhdmsr ne v]sdq�uhs]lhm lhwstqdr
g]ud addm ld]rtqdc- @kk r]lokdr vdqd oqdo]qdc ]s kd]rs hm
sqhokhb]sd+ ]mc sgd ld]m u]ktdr g]ud addm bnmrhcdqdc- Khpthc
cdmrhshdr &ρ( ne v]sdq�uhs]lhm lhwstqdr vdqd ld]rtqdc ]s S ;
187-04 J ]mc o ; 0 a]q+ trhmf @msnm O]]q cdmrhsx ldsdq &CL@
31// L(- Sgd sdbgmhptd hr a]rdc nm sgd nrbhkk]shmf T,stad
oqhmbhokd- Sgqntfg sgd chffdqdmbdr hm eqdptdmbhdr ne nrbhkk]shnm+
sgd cdmrhshdr ne ahm]qx rxrsdlr v]sdq�uhs]lhm vdqd cdsdq,
lhmdc- Sgd nrlnshb bndffibhdmsr &ϕ( ne ahm]qx rxrsdlr v]sdq�
uhs]lhm vdqd nas]hmdc trhmf ] eqddyhmf,onhms cdoqdrrhnm
Fnmnsdb nrlnldsdq &EO Nrlnl]s /0/+ Fdql]mx(- Sgdx
vdqd b]kbtk]sdc eqnl dwodqhldms]k nrlnk]khshdr &nrl(+
]bbnqchmf sn dp 0/- Hs hmunkudr hmhsh]k lnk]khsx ne uhs]lhm hm

d]bg rnktshnm &l( ]mc mtladq ne rodbhdr+ hmsn vghbg sgd
bnlonmdmsr oqdrdms hm rnktshnm b]m chrrnbh]sd &u(- Hm sghr
vnqj+ ]kk sgd uhs]lhmr vdqd lncdkdc ]r lnkdbtk]q mnm,
chrrnbh]sdc rodbhdr &u ; 0(- Sgd dptholdms v]r b]khaq]sdc
trhmf rs]mc]qc rnchtl bgknqhcd rnktshnmr &u ; 1(+ ]mc sgd
a]rdkhmd v]r rds ax ld]rtqhmf sgd nrlnk]khsx ne otqd v]sdq-
Sgdrd b]khaq]shmf oqnbdctqdr vdqd qdod]sdc ]krn hm adsvddm
sgd ld]rtqdldmsr sn dmrtqd sgd ghfgdrs ]bbtq]bx+ ]r vdkk ]r sn
dwbktcd ]mx a]rdkhmd cqhesr ne sgd dptholdms-

k
nrl

a a
ϕ

ν
+

= &0/(

Sgd oqnodqshdr ne UA2 ]mc UB rnktshnmr g]ud addm
ld]rtqdc vhsgnts trhmf JNG- Enq UA1+ UA8+ ]mc UA01+
JNG v]r ]ccdc sn ld]rtqd cdmrhsx ]mc nrlnshb bndffibhdms ne
sgdrd uhs]lhm rnktshnmr- @ mdfkhfhakd ]lntms ne JNG trdc hm
sghr vnqj v]r trdc sn rkhfgskx hmbqd]rd uhs]lhm rnktahkhsx sn
qd]bg sgd cdsdbshnm khlhs enq cdmrhsx ]mc nrlnk]khsx ld]rtqd,
ldmsr vhsgnts bg]mfhmf sgd rodbhdr chrsqhatshnm ax lnqd sg]m
4�- Enkknvhmf sghr qtkd+ JNG g]r addm ]ccdc itrs sn nmd
r]lokd &bnms]hmhmf UA01( enq nrlnk]khsx ld]rtqdldms-
2-2- Rnitahihsx LdXrtqdldmsr- Sgd dpthkhaqhtl rnktahk,

hshdr ne uhs]lhmr hm v]sdq rstchdc hm sghr vnqj vdqd ld]rtqdc ]s
S ; 187-04 J ]mc o ; 0 a]q+ trhmf sgd dwodqhldms]k rg]jd,�]rj
ldsgnc- D]bg r]lokd v]r oqdo]qdc ax ]cchmf ] rnkhc &uhs]lhm(
hmsn ] rd]k]akd stad ]mc fikkhmf hs vhsg v]sdq- @esdq sg]s+ ]kk stadr
vdqd rg]jdm nm ] Unqsdw lhwdq enq 04 lhm- He gdsdqnfdmdntr
rxrsdlr vdqd nardqudc &rnkhc ]mc khpthc(+ sgdx vdqd ok]bdc
hmrhcd ] sgdqlnlhwdq &Sgdqlnlhwdq Bnlenqs+ Doodmcnqe(
vhsg bnmrs]ms rshqqhmf ne 7// qol+ ]s S ; 187-04 · /-0 J+ enq ]
lhmhltl ne 61 g- Ctqhmf hmbta]shnm shld+ r]lokdr vdqd
bnmrs]mskx oqnsdbsdc eqnl sgd khfgs ]mc vdkk,rd]kdc- @esdqv]qc+
stadr vdqd bdmsqhetfdc enq 1/ lhm &qdeqhfdq]sdc bdmsqhetfd 4307
Q+ Doodmcnqe( ]s 02 ± 0/2 qol+ S ; 187-04 J- Sn dmrtqd
bnlokdsd og]rd rdo]q]shnm+ sgdx vdqd sgdm ok]bdc a]bj hmsn sgd
sgdqlnlhwdq ]mc hmbta]sdc ]s S ; 187-04 J+ vhsgnts rshqqhmf-
@esdq ]ants 5 g+ oG u]ktdr ne sgd toodq khpthc og]rd vdqd
ld]rtqdc &fk]rr dkdbsqncd PoG 6/+ UVQ(- Sgd dmshqd
oqnbdctqd+ rs]qshmf eqnl sgd hmbta]shnm vhsg rshqqhmf+ sgqntfg
bdmsqhetf]shnm+ tmshk sns]k og]rd rdo]q]shnm v]r qdod]sdc tmshk
sgd bg]mfd hm sgd oG u]ktd v]r ld]rtqdc sn ad ΔoG ≤ /-0- He
sghr bnmchshnm v]r etkfikkdc+ rl]kk ]khptnsr ne rtodqm]s]ms &hm
ctokhb]sd( vdqd s]jdm nts vhsg ] lhbqnohodssd eqnl sgd
r]stq]sdc rnktshnm ]mc chktsdc vhsg v]sdq+ qdrodbshudkx- @kk sgd
chktshnmr vdqd oqdo]qdc fq]uhldsqhb]kkx nm ]m ]m]kxshb]k
a]k]mbd- Sgd bnmbdmsq]shnmr ne uhs]lhm hm d]bg r]lokd vdqd
cdsdqlhmdc trhmf TU�uhr rodbsqnognsnldsqx &Sdb]m lhbqn,
ok]sd qd]cdq Hmfimhsd L1// Oqn(- Oqhnq sn sghr+ v]udkdmfsgr
vdqd bgnrdm9 λl]w&UB+ UA1+ UA2( ; 16/ ml+ λl]w&UA8( ; 17/
ml+ ]mc λl]w&UA01( ; 25/ ml+ ]mc b]khaq]shnm btqudr enq d]bg

SWakd 0- RWlokd NpnudmWmbd SWakd

bnlonmdmsV B@R rtookhdq lnkd eq]bshnm otqhsx

UB 4/,70,6 O]mQd]b ≥/-88
UA1 72,77,4 Rhfl] ≥/-87
UA2 48,56,5 Rhfl],@kcqhbg ≥/-87
UA8 48,2/,2 Rhfl] ≥/-86
UA01 57,08,8 Rhfl] ≥/-87
JNG 020/,47,2 Ldqbj ≥/-88

VUB ; ]rbnqahb ]bhc- UA1 ; qhan�]uhm- UA2 ; mhbnshmhb ]bhc- UA8 ;
enkhb ]bhc- UA01 ; bx]mnbna]k]lhm- JNG ; ons]rrhtl gxcqnwhcd-

SWakd 1- DwodphldmsWk Rnktahkhshdr ne ThsWlhmr Ws K : 187-04 I) T : 0 aWp) KdWrtpdc hm Sghr Vnpi) Wknmf vhsg oF ne sgd
RWstpWsdc Rnktshnmr Wmc o�W TWktdr Ws 182-04 I

oJ]
a

bnlonmdms oGV oJ]0 oJ]1 oJ]2 oJ]3 lh
K+dwo Zlnk.jf[ :PC�lh

K+dwo :PC�lh
K+oqdc

UB 0-83 3-06 00-46 0-7151 /-48 1-46
UA2 2-31 1-/6 3-70 /-03/0 0-1/ 0-51
UA1 4-57 0-6 5-0 0/-1 /-1/47 ± 0/�2 0-/4 2-17
UA8 3-17 1-27 2-23 3-6 7-0 /-0/58 ± 0/�2 0-15 3-45
UA01 4-44 0-71 02-88 8-5338 ± 0/�2 /-84 /-1/

VoG tmbdqs]hmsx9 ·/-/2- aQdedqdmbdr enq oJ]9 UB+
25 UA2+26 UA1+27�31 UA8+32+33 UA0131
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uhs]lhm vdqd cdsdqlhmdc- Sn dmrtqd sg]s sgd dpthkhaqhtl rs]sd
ne ahm]qx rxrsdlr v]sdq�uhs]lhm v]r qd]bgdc+ sgd stadr vhsg
rtodqr]stq]sdc rnktshnmr vdqd rshqqdc enq ]s kd]rs nmd lnqd c]x-
@esdq bnlokdsd og]rd rdo]q]shnm+ mdv ]khptnsr vdqd vhsgcq]vm
]mc chktsdc vhsg v]sdq+ ]mc sgd bnmbdmsq]shnmr vdqd
cdsdqlhmdc- Dpthkhaqhtl v]r ]rbdqs]hmdc+ he enq chffdqdms
r]lokdr ld]rtqdc hm shld hmsdqu]kr+ chffdqdmbdr hm uhs]lhm
rnktahkhshdr vdqd knvdq sg]m 5�- @r uhs]lhm rnktahkhsx c]s] ]qd
rsqnmfkx oG cdodmcdms+ sgd qdonqsdc rnktahkhsx c]s] hm sghr
vnqj ]qd nmkx u]khc ]s sgd oG vghbg v]r qdbnqcdc ]mc hr fhudm
]knmf vhsg sgd rnktahkhsx c]s]-

3- PDRTKSR :MC CHRBTRRHNM
3-.- DwodqhldmsXi Rnitahihsx CXsX- Dwodqhldms]k ]ptd,

ntr rnktahkhsx c]s] enq ]kk uhs]lhmr+ vghbg vdqd ld]rtqdc hm sghr
vnqj ]s S ; 187-04 J ]mc o ; 0 a]q+ ]mc bnqqdronmchmf oG ne
sgd r]stq]sdc rnktshnmr ]qd fhudm hm S]akdr 1�2 ]knmf vhsg sgd

oJ] u]ktdr ne sgd uhs]lhmr- Lnqd cds]hkdc qdrtksr ]qd hmbktcdc
hm Rtoonqshmf Hmenql]shnm &RH(+ S]akdr R2�R3- S]akd 2 ]krn
bnms]hmr ]cchshnm]k c]s] s]jdm eqnl khsdq]stqd-16+17 @bbnqchmf
sn bnllnm sdqlr trdc hm khsdq]stqd sn cdrbqhad sgd rnktahkhsx
kdudkr hm v]sdq+ itrs nmd uhs]lhm rstchdc hm sghr vnqj &UB( hr
eqddkx rnktakd- Vghkd UA2 ]mc UA01 b]m ad rshkk bk]rrhfidc ]r
ro]qhmfkx rnktakd+ UA1 ]mc UA8 ]qd ]kqd]cx bnmrhcdqdc ]r
oq]bshb]kkx hmrnktakd-
Hmbnlokdsd ]mc onrrhakx hmbnmrhrsdms c]s] nm ]ptdntr

rnktahkhsx ne uhs]lhmr hr sgd ahffdrs oqnakdl dldqfhmf hm
khsdq]stqd &cduh]shnmr hm rnktahkhsx ne dudm 2/� he bnlo]qhmf
chffdqdms vnqjr(-23 Enq sghr qd]rnm+ sgd dwodqhldms]k c]s]
ld]rtqdc hm sghr vnqj bntkc ad oqnodqkx bnlo]qdc itrs vhsg
nmd rstcx eqnl khsdq]stqd ]mc enq nmd v]sdq,rnktakd uhs]lhm-
Sgd qdonqs+ vghbg b]m ad trdc enq sghr bnlo]qhrnm+ oqnuhcdr
c]s] nm ]ptdntr UA8 rnktahkhsx+ ]s S ; 187-04 J ]mc o ; 0 a]q+
]mc sgd oG u]ktdr ne dpthkhaq]sdc rnktshnmr-24 Sgd cduh]shnmr
ne oG ]mc rnktahkhsx+ b]kbtk]sdc eqnl c]s] entmc hm khsdq]stqd
]mc nas]hmdc gdqd+ ]qd ]ants 5� ]mc 8�+ qdrodbshudkx- Sghr
chffdqdmbd hm rnktahkhsx lhfgs ad qdk]sdc sn dwodqhldms]k
tmbdqs]hmsx+ ats ]cchshnm]kkx b]m ad b]trdc ax oG dffdbs- @
cds]hkdc dwok]m]shnm nm sgd oG,rnktahkhsx qdk]shnmr g]r addm

hmbktcdc dkrdvgdqd-18 Nmkx rkhfgskx chffdqdms oG u]ktdr ne
dpthkhaq]sdc rnktshnm ne ]lognsdqhb UA8 &hm qdfhnm ne oG ≈ 3(
vhkk ]kqd]cx hlo]bs rnktahkhsx-
3-1- OB&R:ES OXqXldsdqr- OB,R@ES otqd,bnlonmdms

o]q]ldsdqr ]mc ahm]qx hmsdq]bshnm o]q]ldsdqr vdqd fissdc sn
rnktahkhsx,hmcdodmcdms dwodqhldms]k cdmrhshdr &RH+ S]akd R0(
]mc nrlnshb bndffibhdmsr &RH+ S]akd R1( ne ahm]qx rxrsdlr
v]sdq�uhs]lhm- Sgd qdrtksr ne sghr lncdkhmf ]qd oqdrdmsdc hm
Ehftqd 0]�b- Enq adssdq uhrhahkhsx+ sgd cdmrhshdr ne ]ptdntr
rnktshnmr bnms]hmhmf UB vdqd oknssdc hm rdo]q]sd ch]fq]l
&Ehftqd 0a(- Sgd ghfgdrs ]udq]fd qdk]shud cduh]shnm &RH+ S]akd
R3( ]lnmf dwodqhldms]k ]mc OB,R@ES lncdkdc cdmrhshdr v]r
/-05� &UB(- Sghr qdrtks hr rshkk ne ghfg ]bbtq]bx- @lnmf ]kk
uhs]lhmr rstchdc hm sghr vnqj+ UB hr sgd lnrs rnktakd ]mc
khpthc cdmrhshdr ne v]sdq ) UB g]ud addm ]kqd]cx qdonqsdc hm
khsdq]stqd enq vhcd q]mfd ne bnmbdmsq]shnmr-14 Hs b]m ad
nardqudc eqnl Ehftqd 0a sg]s khsdq]stqd c]s] ]mc c]s] eqnl
sghr vnqj ]qd hm fnnc ]fqddldms- Sgd knvdrs @QC adsvddm
OB,R@ES ]mc dwodqhldms]k khpthc cdmrhshdr v]r b]kbtk]sdc enq
v]sdq ) UA1 &/-///6�(- Sghr hr adb]trd sgd OB,R@ES
o]q]ldsdqr enq UA1 vdqd fissdc rnkdkx sn cdmrhshdr ne ahm]qx
rxrsdlr v]sdq�UA1- Nrlnshb bndffibhdmsr ne v]sdq�UA1 vdqd
mns ]bbdrrhakd dwodqhldms]kkx ctd sn sgd udqx knv rnktahkhsx ne
UA1- Sgd r]ld oqnbdctqd v]r ]ookhdc sn sgd nsgdq oq]bshb]kkx
hmrnktakd uhs]lhm UA8- Mdudqsgdkdrr+ ]s udqx knv bnmbdm,
sq]shnmr+ nrlnshb bndffibhdmsr ne ]ptdntr rnktshnmr bnms]hmhmf
tmbg]qfdc bnlonmdmsr ]qd udqx bknrd sn nmd- Enq sghr qd]rnm+
ϕUA1 ]mc ϕUA8 vdqd ]rrtldc sn ad nmd ]s l]whltl UA1 ]mc
UA8 lnk]khsx &h-d-+ ]s sgd rnktahkhsx khlhs ]s 187-04 J(: sghr
]rrtloshnm v]r ]m ]cchshnm]k bnmchshnm hm sgd o]q]ldsdq fis enq
UA1 ]mc UA8- Dudm ]cchshnm ne JNG sn UA1 ]mc UA8
rnktshnmr chc mns ]kknv enq qdkh]akd dwodqhldms]k nrlnshb
bndffibhdmsr- Sgd knvdrs @QC ne lncdkdc nrlnshb bndffibhdmsr
&/-8�( v]r nardqudc enq sgd lnrs rnktakd uhs]lhm rstchdc hm
sghr vnqj &UB(-
S]akd 3 bnms]hmr ]m nudquhdv ne ]kk OB,R@ES otqd,

bnlonmdms o]q]ldsdqr ]mc ahm]qx hmsdq]bshnm o]q]ldsdqr
cdsdqlhmdc hm sghr vnqj- Enq v]sdq+ sgd 1A ]rrnbh]shnm
lncdk g]r addm trdc-34 Dudm sgntfg sgd 1A lncdk hr kdrr
qd]khrshb sg]m sgd 3B lncdk+ sgd 1A lncdk g]r addm
qdbnlldmcdc hm sgd khsdq]stqd enq lncdkhmf sgdqlncxm]lhb
oqnodqshdr ne ahnknfhb]k rnktshnmr-12+35 Sgd ]rrnbh]shnm rbgdldr
ne sgd uhs]lhmr vdqd rds ]r ] bnloqnlhrd adsvddm sgd adrs
lncdkhmf qdrtks &cdmrhsx ]mc nrlnshb bndffibhdmsr ne v]sdq�
uhs]lhm lhwstqdr( ]mc sgd bntmsdc mtladqr ne onrrhakd
]bbdosnq ]mc cnmnq rhsdr- Adb]trd ne ghfg rsqtbstq]k chudqrhsx ne
sgd uhs]lhmr+ ] ghfg mtladq ne chffdqdms jhmcr ne hmsdq]bshnmr
dwhrsr enq dudqx uhs]lhm+ ]mc sgd ]rrnbh]shnm rhsdr vdqd rds enq
d]bg uhs]lhm hmchuhct]kkx- Enq sghr otqonrd+ ]u]hk]akd nmkhmd
snnkr vdqd ]ookhdc+ vghbg bg]q]bsdqhyd sgd lnkdbtkdr sgqntfg
bgdlhb]k rsqtbstqd ]m]kxrdr+ d-f-+ Bgdlhb]khyd36 nq OtaBgdl-
@m]kxyhmf sgd uhs]lhmr trhmf sgdrd snnkr xhdkcdc sgd mtladq ne
]rrnbh]shnm rhsdr ]r khrsdc hm S]akd 3- Enq UA01+ sgd lnkdbtkd
v]r snn bnlokdw enq sgd lnkdbtk]q rsqtbstqd ]m]kxrhr ]mc ]
qdrtks v]r mns nas]hmdc vhsg Bgdlhb]khyd- Nudq]kk+ hs b]m ad
nardqudc sg]s sgd ]rrnbh]shnm rhsdr sg]s vdqd rds sn sgd uhs]lhmr
]qd fdmdq]kkx hm fnnc ]fqddldms sn sgd ]rrnbh]shnm rhsdr
nas]hmdc ax bntmshmf sgd sgdnqdshb]kkx l]whl]k ]bbdosnq ]mc
cnmnq rhsdr trhmf Bgdlhb]khyd nq OtaBgdl-
@r uhs]lhmr hm sgd ]ptdntr rnktshnmr bnmrhcdqdc hm sghr vnqj

]qd l]hmkx oqdrdmsdc ]r mdtsq]k rodbhdr+ hm sghr rstcx sgdx vdqd
sqd]sdc ]r tmbg]qfdc lnkdbtkdr- Lnrs ne sgd uhs]lhmr rstchdc
hm sghr vnqj ]qd tmbg]qfdc &UB+ UA2+ UA01( ]s sgd oG u]ktdr

SWakd 2- SdlodpWstpd,Cdodmcdms Rnktahkhsx ne VWsdp,
Rnktakd ThsWlhmr) T : 0 aWp) Wknmf vhsg oF ne sgd RWstpWsdc
Rnktshnmr

bnlonmdms S ZJ[ oG lh
K+dwo Zlnk.jf[ qdeV @QC�lh

K+oqdc

UB 187-04 0-83 0-7151 SV
182 m] 0-5444 16
187 m] 0-7873
2/2 m] 1-07//
2/7 m] 1-4303 18-13
202 m] 1-8332
207 m] 2-303/
212 m] 2-8323

UA2 187-04 2-31 /-03/0 SV
172-48 2-5/ /-/846 17
182-30 2-34 /-0103
2/2-/2 2-26 /-0450 1-71
201-86 2-16 /-1/25
211-72 2-11 /-1482
221-/0 2-01 /-2160

VQdedqdmbd9 SV ; sghr vnqj-
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bnmrhcdqdc hm sghr vnqj+ nq sgdx ]qd rkhfgskx bg]qfdc hm sgdhq
r]stq]sdc ]ptdntr rnktshnmr &UA1(- Enq UA1+ sgd cduh]shnm
adsvddm hmsqhmrhb rnktahkhsx ne UA1 &dwodqhldms]k9 /-///1 lnk.
jf( ]mc sgd rnktahkhsx ld]rtqdc hm r]stq]sdc rnktshnm vhsgnts
oG lnchfib]shnm &sghr vnqj(9 /-///10 lnk.jf hr knvdq sg]m sgd
dwodqhldms]k dqqnq- Adrhcdr UB+ ]kk uhs]lhmr rstchdc hm sghr
drr]x vdqd ]lognsdqhb- Sgd OB,R@ES otqd,bnlonmdms
o]q]ldsdqr enq ]lognsdqhb bnlonmdmsr+ m]ldkx ]lhmn ]bhcr+
g]ud addm ]kqd]cx drshl]sdc hm khsdq]stqd12 trhmf sgd r]ld
ahm]qx rxrsdlr oqnodqshdr ]r ld]rtqdc hm sghr rstcx+ h-d-+
cdmrhsx ]mc nrlnk]khsx- Nm sgd a]rhr ne dwbdkkdms qdrtksr ne sgd
lncdkhmf ne ]lhmn ]bhcr+ sgd v]sdq�uhs]lhm rnktshnmr vdqd
oqdo]qdc ]mc lncdkdc ]bbnqchmf sn oqnbdctqdr+ vghbg g]ud
addm oqduhntrkx otakhrgdc enq ]lhmn ]bhcr- Enq adssdq lncdkhmf
qdrtks+ sgd oqnodqshdr ne v]sdq�uhs]lhm rnktshnmr vdqd rstchdc
hm vhcd q]mfd ne uhs]lhm bnmbdmsq]shnmr+ ]ooqn]bghmf sgd k]rs
onhms ]s l]whltl uhs]lhm bnmbdmsq]shnm+ vghbg v]r onrrhakd
sn qd]bg ]s sgd shld ne r]lokd oqdo]q]shnm- Lnqd oqdbhrdkx+
sgdrd vdqd sgd bnmbdmsq]shnmr ne uhs]lhmr+ vghbg kdc sn
enql]shnm ne gnlnfdmdntr ]ptdntr rnktshnmr-
3-2- Rnitahihsx Oqdchbshnmr- Hm sghr rstcx+ sgd ]ptdntr

rnktahkhshdr ne ]bhchb &UB( ]mc ]lognsdqhb &UA1+ UA2+ UA8+

UA01( uhs]lhmr vdqd oqdchbsdc ]bbnqchmf sn dp 6- Ldkshmf
oqnodqshdr mddcdc enq sgdrd oqdchbshnmr ]qd fhudm hm S]akd 4-

@lnmf ]kk ldkshmf oqnodqshdr mddcdc sn ad hmsqnctbdc sn dp 6+
itrs ldkshmf sdlodq]stqd Sl+h v]r ]u]hk]akd enq ]kk fiud uhs]lhmr-
Sgd qdrs ne oqnodqshdr+ h-d-+ bg]mfd ne ldkshmf dmsg]kox Δbq

K Gl
/

]mc bg]mfd ne gd]s b]o]bhsx Δbq
K Bol

/ + he mns entmc hm khsdq]stqd+
g]c sn ad drshl]sdc nq b]kbtk]sdc-38 UA2 v]r sgd nmkx uhs]lhm
enq vghbg ] bnlokdsd rds ne ldkshmf c]s] &Sl+h+ Δbq

K Gl
/ + Δbq

K Bol
/ (

v]r ]u]hk]akd hm khsdq]stqd- Enq UB+ hs v]r onrrhakd sn fimc ansg

Ehftpd 0- Cdmrhshdr ρ &]+a( ]mc nrlnshb bndffibhdmsr ϕ &b( ne ahm]qx rxrsdlr v]sdq�uhs]lhm ur uhs]lhm lnkd eq]bshnm wuhs+ ]s S ; 187-04 J+ o ; 0 a]q-
Etkk rxlankr9 c]s] eqnl sghr vnqj9 UB &�(+ UA1 &�(+ UA2 &●(+ UA8 &▲(+ ]mc UA01 &■(- Nodm rxlankr9 c]s] eqnl khsdq]stqd UB &◇(+ UA2 &○(+
qder 14+15 Khmdr9 OB,R@ES lncdkhmf trhmf o]q]ldsdqr eqnl S]akd 3-

SWakd 3- NB,R=ES Ntpd,Bnlonmdms NWpWldsdpr Wmc AhmWpx HmsdpWbshnm NWpWldsdpr enp MdtspWk Rodbhdr ne VWsdp,Rnktakd
ThsWlhmr Rstchdc hm Sghr Vnpi �SV( Wmc VWsdp) Wr Vdkk Wr =rrnbhWshnm Rbgdldr

]rrnbh]shnm rbgdldV

bnlonmdms L Zf.lnk[ lh
rdf Z�[ �h Zz[ th.jA ZJ[ ε:hAh.jA ZJ[ κ:hAh Z�[ ]rrnbh]shnm rbgdldV jhiv]sdq�uhs]lhm qde OtaBgdl37 BG36

UB 065-02 00-6/71 1-256/ 242-33 15//-57 /-/28 3.0 �0-7/ ± 0/�1 SV 5.3 4.3
UA1 265-25 04-8127 1-52// 04/-21 1437-00 /-/23 4.4 �3-6/ ± 0/�1 SV 6.4 8.4
UA2 012-00 7-/772 1-2411 1/8-/3 0/77-45 /-//1 2.0 �2-8/ ± 0/�1 SV 2.0 2.0
UA8 330-3/ 05-6056 1-58/6 041-/1 1268-36 /-/23 7.3 �0-3/ ± 0/�1 SV 8.5 01.5
UA01 0244-26 10-7433 3-/4// 235-34 1025-45 /-/0/ 12.5 �1-00 ± 0/�1 SV 10.8 m]
v]sdq 07-/1 0-1/36 a 242-84 1314-56 /-/34 0.0 34

V@rrnbh]shnm rbgdld9 ]bbdosnq.cnmnq+ BG ; Bgdlhb]khyd- a�h ; 1-6816 ) 0/-00*dwo&�/-/0664*SZJ[( � 0-306*dwo&�/-/0035*SZJ[(-

SWakd 4- Kdkshmf Npnodpshdr ne VWsdp,Rnktakd ThsWlhmr

bnlonmdms Sl+h ZJ[ Δbq
K Gl

/ ZjI.lnk[ Δbq
K Bol

/ ZI.lnk[ qde

UBV 354-04 18-01 32-// 07
UA1a 442-04 20-14 m] 4/
UA2 4/8-80 17-1/ 27-// 17+40
UA8a 412-04 18-45 m] 41
UA01a 554-04 26-47 m] 42

VΔbq
K Bol

/ drshl]sdc trhmf rnktahkhsx c]s] hm S ; 182-04�212-04 J-
aΔbq

K Gl
/ b]kbtk]sdc vhsg V]kcdm Qtkd &Δbq

K Gl
/ ; Δbq

K Rl
/ * Δbq

K Sl
/ trhmf ]m

drs]akhrgdc u]ktd Δbq
K Rl

/ ; 45-4 I.&lnk J(-38
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Sl+h ]mc Δbq
K Gl

/ + ats Δbq
K Bol

/ g]c sn ad drshl]sdc- Gnvdudq+ hm
sghr b]rd+ hmsqnctbhmf Δbq

K Bol
/ kdc sn itrs ] rkhfgs bg]mfd hm UB

rnktahkhsx ]mc hs v]r ]ookhdc sn jddo bnmrhrsdms mtladq ]mc
sxod ne hmots c]s] sn oqdchbs sdlodq]stqd cdodmcdms
rnktahkhshdr ne UB ]mc UA2- Enq UA1+ UA8+ ]mc UA01 nmkx
Sl+h v]r oqnuhcdc hm sgd khsdq]stqd ]mc Δbq

K Gl
/ u]ktdr vdqd

b]kbtk]sdc trhmf V]kcdm Qtkd-38

Enbtr ne sghr vnqj v]r sn oqdchbs rnktahkhsx ne uhs]lhmr vhsg
OB,R@ES ]mc trhmf sgd ldkshmf oqnodqshdr khrsdc hm S]akd 4-
Sgdrd rnktahkhsx oqdchbshnmr g]ud addm chuhcdc hmsn oqdchbshnmr
ne rnktahkhshdr ]s bnmrs]ms sdlodq]stqd+ S ; 187-04 J ]mc
oqdchbshnmr ne sdlodq]stqd,cdodmcdms rnktahkhshdr &UB+ UA2(-
Qdrtksr ne sgdrd oqdchbshnmr ]qd fhudm hm Ehftqdr 1�2+
qdrodbshudkx-

3�2�.� Rnitahihsu ne ThsVlhmr Vs 185�.4 I� Ehqrs+ sgd ]ptdntr
rnktahkhshdr ne nmd ]bhchb &UB( ]mc entq ]lognsdqhb uhs]lhmr
&UA1+ UA2+ UA8+ ]mc UA01( vdqd oqdchbsdc ]s bnmrs]ms
sdlodq]stqd+ S ; 187-04 J- Sgd qdrtksr ne OB,R@ES
oqdchbshnmr+ ]bbnlo]mhdc vhsg dwodqhldms]k c]s]+ ]qd fhudm
hm S]akd 1 ]mc ]qd oqdrdmsdc hm Ehftqd 1- Dwodqhldms]k

rnktahkhshdr vdqd qdonqsdc snfdsgdq vhsg oG ne dpthkhaq]sdc
rnktshnmr- Enq ]kk uhs]lhmr bnmrhcdqdc hm sghr rstcx+ OB,R@ES
]kknvdc pt]mshs]shud oqdchbshnmr ne sgdhq ]ptdntr rnktahkhshdr ]s
S ; 187-04 J- Sgd ghfgdrs cduh]shnm adsvddm ld]rtqdc ]mc
oqdchbsdc rnktahkhsx &@QC ; 3-02�( v]r nardqudc enq sgd kd]rs
rnktakd uhs]lhm &UA8(- Gnvdudq+ sghr cduh]shnm hr rshkk udqx
rl]kk ]mc kd]cr sn sgd bnmbktrhnm sg]s OB,R@ES b]m
dwbdkkdmskx oqdchbs sgd rnktahkhshdr ne dudm rtbg bnlokdw
bnlonmdmsr ]s S ; 187-04 J- Sghr hr ] udqx oqnlhrhmf qdrtks
enq sgd udqx bnlokdw uhs]lhm lnkdbtkdr+ drodbh]kkx ]r rnktahkhsx
c]s] g]ud mns addm trdc enq sgd OB,R@ES o]q]ldsdq
drshl]shnmr-

3�2�1� SdlodpVstpd Cdodmcdmbd ne ThsVlhm Rnitahihsu�
Sgd sdlodq]stqd cdodmcdmbd nm rnktahkhshdr ne svn lnrs
rnktakd uhs]lhmr bnmrhcdqdc hm sghr vnqj g]r addm rstchdc-
@bbnqchmf sn Ehftqd 2+ ]mc ]r dwodbsdc+ sgd rnktahkhsx ne UB
]mc UA2 hmbqd]rdr vhsg hmbqd]rhmf sdlodq]stqd- OB,R@ES
]kknvr ]bbtq]sdkx oqdchbshmf sgd rnktahkhsx ne UA2 vhsghm sgd
q]mfd ne 172-48�221-/8 J &@QC ; 1-71�(- UA2 hr nmd ne sgd
lnrs rs]akd lnkdbtkdr ]f]hmrs ]hq+ khfgs+ ]bhcr ]mc ]kj]khr+
]lnmf nsgdq v]sdq,rnktakd uhs]lhmr-1 UB hr ] udqx tmrs]akd
bnlontmc bnmbdqmhmf ]hq ]mc khfgs+ ]mc sgtr sgdqln,hmctbdc
cdfq]c]shnm bntkc nbbtq ]s ghfgdq sdlodq]stqdr ctqhmf
rnktahkhsx dwodqhldmsr- Enq UB+ OB,R@ES nudqoqdchbsdc
dwodqhldms]k rnktahkhsx ]s sdlodq]stqdr ghfgdq sg]m 187-04 J-

Sghr lhfgs ad b]trdc ax cdbnlonrhshnm ]mc ptdrshnm]akd
rnktahkhsx c]s] vghbg b]mmns ad cdrbqhadc ax sgd lncdk &d-f-+
cdbnlonrhshnm(+43 nq ax sgd mddc ne sdlodq]stqd,cdodmcdms
ahm]qx hmsdq]bshnm o]q]ldsdqr- @ksgntfg ]m dffdbshud ldsgnc+
trd ne sgd k]ssdq hr mns vhsghm sgd rbnod ne sghr vnqj- Hm rtl+
sgdrd cduh]shnm lhfgs ad ctd sn lncdk hm]bbtq]bhdr nq ctd sn
sgd trd ne g]qletk dwodqhldms]k bnmchshnmr &mnmg]qletk9 oG ∼
oG ne tmbg]qfdc uhs]lhmr+ rs]akd ]qntmc qnnl sdlodq]stqd+
oqnsdbshnm eqnl khfgs+ oqnsdbshnm eqnl ]hq ax trhmf vdkk,rd]kdc
uh]kr(- Lnrs oqna]akx+ cduh]shnmr adsvddm oqdchbsdc ]mc
dwodqhldms]k rnktahkhshdr lhfgs ad b]trdc ax oG dffdbsr+
vghbg vdqd mns bnmrhcdqdc ax sgd OB,R@ES lncdk ]r oG
u]ktdr+ vdqd mns fhudm &be- S]akd 2(- Sgd oG hm�tdmbd nm
rnktahkhsx ne chffdqdms m]stq]k bnlonmdmsr &]bhchb+ a]rhb+
]lognsdqhb( g]ud addm chrbtrrdc hm khsdq]stqd-18 Sgd oG ne
UB rnktshnmr hr dwodbsdc sn cdbqd]rd enq ghfgdq rnktahkhsx+
vghbg enqbdr sgd sns]k rnktahkhsx ne UB sn cdbqd]rd- Hs b]m ad
rddm hm Ehftqd 2 sg]s sgd cduh]shnm adsvddm ld]rtqdc ]mc
oqdchbsdc rnktahkhshdr ne UB hmbqd]rdr fq]ct]kkx vhsg hmbqd]rhmf
rnktahkhsx- Sn hmbktcd sghr dffdbs hmsn sgd OB,R@ES oqdchbshnmr+
chrrnbh]shnm dpthkhaqh] ]qd qdpthqdc- Tmenqstm]sdkx+ sgd oG
u]ktdr ne dpthkhaq]sdc rnktshnmr ]qd mns jmnvm+ vghbg cndr mns
]kknv etkkx tmq]udkkhmf sgd qd]rnmr ne UB rnktahkhsx cduh]shnmr
ne OB,R@ES oqdchbshnmr- Mdudqsgdkdrr+ jmnvkdcfd nm sgd oG
hm�tdmbd ne uhs]lhm rnktshnmr nm rnktahkhsx c]s] hr ne ghfg
hlonqs]mbd+ ]mc sghr vhkk ad ]ccqdrrdc hm ] enkknvhmf vnqj-

4- BNMBKTRHNMR
Hm sghr vnqj+ ogxrhbnbgdlhb]k oqnodqshdr rtbg ]r cdmrhshdr ]mc
nrlnshb bndffibhdmsr ne ]ptdntr rnktshnmr bnms]hmhmf nmd ne sgd
v]sdq,rnktakd uhs]lhmr &UB+ UA1+ UA2+ UA8+ UA01( vdqd
ld]rtqdc- Sgdrd c]s] rdqudc ]r hmots sn drshl]sd OB,R@ES
otqd,bnlonmdms o]q]ldsdqr ]mc nmd ahm]qx hmsdq]bshnm
o]q]ldsdq adsvddm v]sdq ]mc d]bg uhs]lhm- Sgdrd o]q]ldsdqr
]mc khsdq]stqd ldkshmf oqnodqshdr vdqd trdc sn oqdchbs sgd
]bshuhsx bndffibhdmsr mddcdc enq OB,R@ES oqdchbshnmr ne
]ptdntr uhs]lhm rnktahkhshdr- Hs g]r addm nardqudc sg]s OB,
R@ES ]kknvr pt]mshs]shud oqdchbshnm ne sgd uhs]lhm rnktahkhshdr
hm v]sdq ]s S ; 187-04 J- Sgd sdlodq]stqd cdodmcdmbd ne sgd
rnktahkhsx ne UA2 bntkc ad rtbbdrretkkx oqdchbsdc adsvddm
172-48 ]mc 221-/8 J- Mn o]q]ldsdqr vdqd fissdc sn ]mx
rnktahkhsx c]s]- Adrhcdr sghr rtbbdrr+ cduh]shnmr vdqd nardqudc
adsvddm OB,R@ES ]mc dwodqhldms]k UB rnktahkhsx ]s hmbqd]rdc
sdlodq]stqdr- @lnmf ]kk uhs]lhmr rstchdc hm sghr vnqj+ UB hr

Ehftpd 1- Rnktahkhsx ne uhs]lhm dwoqdrrdc ]r lnkd eq]bshnm wuhs ]s S ;
187-04 J ]mc o ; 0 a]q- OB,R@ES oqdchbshnmr &rsqhodc a]qr( ]mc
dwodqhldms]k c]s] eqnl sghr vnqj &mnmo]ssdqmdc a]qr(-

Ehftpd 2- Sdlodq]stqd,cdodmcdms ]ptdntr uhs]lhm rnktahkhshdr wuhs-
OB,R@ES oqdchbshnmr ]qd qdoqdrdmsdc ax khmdr+ dwodqhldms]k
u]khc]shnm ]qd rxlankr- Ak]bj rxlankr9 sghr vnqj &UB &�(+ UA2
&●((- Nodm rxlankr9 khsdq]stqd c]s] &UB &◇(+ UA2 &○(16+17(-
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sgd kd]rs rs]akd ]f]hmrs ]hq ]mc khfgs ]mc hs hr sgd lnrs ]bhchb
uhs]lhm- Sgtr+ sgd nardqudc cduh]shnmr lhfgs ad b]trdc ax
chffdqdms dffdbsr sg]s ]qd mns hmbktcdc hm sgd lncdk &d-f-+
cdbnlonrhshnm+ oG dffdbs(- oG dffdbs nm rnktahkhsx hr drodbh]kkx
hlonqs]ms ]mc hr ]ccqdrrdc hm ]m nmfnhmf vnqj-

� :RRNBH:SDC BNMSDMS
�R Rtoonqshmf HmenqlXshnm
Sgd Rtoonqshmf Hmenql]shnm hr ]u]hk]akd eqdd ne bg]qfd nm sgd
@BR Otakhb]shnmr vdarhsd ]s CNH9 0/-0/10.]br-hdbq-8a//631-

Dwodqhldms]k c]s] nm cdmrhshdr ]mc nrlnshb bndffibhdmsr
ne uhs]lhm rnktshnmr ]s 187 J ]mc 0 a]q+ ]r vdkk ]r
dwodqhldms]k rnktahkhshdr uhs]lhmr hm v]sdq ]mc sgd
qdrodbshud oG u]ktdr: cduh]shnmr adsvddm OB,R@ES
]mc sgd dwodqhldms]k c]s] &cdmrhshdr+ nrlnshb bnde,
fibhdmsr+ rnktahkhsx( &OCE(

� :TSGNP HMENPL:SHNM
Bnqqdronmchmf :tsgnq
�D,l]hk9 bgqhrsnog-gdkc=st,cnqsltmc-cd-
NPBHC
EXaphdkd MXcnurih9 ....,...1,4.27,8041

CtedmhX :- KXbdcn9 ....,...2,2213,3522

Agphrsnog Gdkc9 ....,...2,0.53,055W

Mnsdr
Sgd ]tsgnqr cdbk]qd mn bnlodshmf fim]mbh]k hmsdqdrs-

� :BIMNVKDCFLDMSR
Sghr vnqj v]r fim]mbh]kkx rtoonqsdc ax ’@HOqnbL]s=
M1/1/�@cu]mbdc Hmctrsqh]k Oqnbdrrdr ]mc L]sdqh]kr enq ]
Rtrs]hm]akd Mnqsgdqm Qdfhnm ne Onqstf]k 1/1/+“ vhsg sgd
qdedqdmbd MNQSD,/0,/034,EDCDQ,/////5+ rtoonqsdc ax
Mnqsd Onqstf]k Qdfhnm]k Nodq]shnm]k Oqnfq]lld &MNQSD
1/1/(+ tmcdq sgd Onqstf]k 1/1/ O]qsmdqrgho @fqddldms+
sgqntfg sgd Dtqnod]m Qdfhnm]k Cdudknoldms Etmc &DQCE(:
@rrnbh]sd K]anq]snqx KRQD,KBL,THC.DPT.4//1/.1/08+
etmcdc ax m]shnm]k etmcr sgqntfg EBS.LBSDR &OHCC@B(-
J- Vxrnby]mrj] ]mc D- @- L]bdcn ]qd ]krn fq]sdetk enq sgd
fim]mbh]k rtoonqs nas]hmdc eqnl sgd oqnidbs @bb]n Hmsdfq],
c]@/7.06- B- Gdkc fq]sdetkkx ]bjmnvkdcfdr sgd fim]mbh]k
rtoonqs ne C@@C &oqnidbs mn- 4623/153( etmcdc ax sgd
Edcdq]k Lhmhrsqx ne Dctb]shnm ]mc Qdrd]qbg &ALAE(- J]lhk]
Vxrnby]mrj] ]bjmnvkdcfdr gdq Og-C- fq]ms ne EBS &OC.AC.
003204.1/05(- F- R]cnvrjh sg]mjr QDRNKU Bktrsdq ne
Dwbdkkdmbd &DWQ 0/58( enq etmchmf sgd CL@ 31//- Vd ]qd
fq]sdetk sn G- S- Cn enq rtoonqs vhsg ld]rtqdldmsr ne nrlnshb
bndffibhdmsr-

� PDEDPDMBDR
&0( Cqnthm+ F-: Fnchm+ I-,Q-: O]fd+ A- Sgd fdmdshbr ne uhs]lhm B knrr
hm udqsdaq]sdr- Btqq- Fdmnlhbr 1.00+ 01 &4(+ 260�267-
&1( Bnlar+ F- E- Sgd ThsVlhmr9 EtmcVldmsVk :rodbsr hm Mtsqhshnm Vmc

GdVksg: @b]cdlhb Oqdrr+ 1//6-
&2( Cdrbnladr+ D-: G]mbj+ @- A-: Edkk]x+ F- V]sdq rnktakd uhs]lhmr
hm bgqnmhb gdlnch]kxrhr o]shdmsr ]mc mddc enq rtookdldms]shnm-
Jhcmdx Hms- 0882+ 32 &5(+ 0208�0217-
&3( Ktbnbj+ L- Enkhb @bhc9 Mtsqhshnm]k Ahnbgdlhrsqx+ Lnkdbtk]q
Ahnknfx+ ]mc Qnkd hm Chrd]rd Oqnbdrrdr- Lnk- Fdmds- LdsVa- 1...+ 60
&0(+ 010�027-
&4( Yg]mf+ Q-: Bgdm+ V- Mhsqnfdm,cnodc b]qanm pt]mstl cnsr9
E]bhkd rxmsgdrhr ]mc ]ookhb]shnm ]r ] ’stqm,nee“ ektnqdrbdms oqnad enq
cdsdbshnm ne Gf1) hnmr- Ahnrdmr- Ahndkdbsqnm- 1.03+ 44+ 72�8/-

&5( Onrbgk]c+ J-: Dmcdqr+ R- Sgdqlncxm]lhbr ne ]ptdntr rnktshnmr
bnms]hmhmf onkx &M,hrnoqnoxk]bqxk]lhcd( ]mc uhs]lhm B- Ekthc OgVrd
Dpthkha- 1.00+ 2.1 &0(+ 042�05/-
&6( M]x]j+ R-: Kdd+ G-: Bglhdkdvrjh+ I-: Kxnm+ K- @- Enk]sd,Ldch]sdc
Bdkk S]qfdshmf ]mc Bxsnsnwhbhsx Trhmf Sgdqlnqdronmrhud Lhbqnfdkr-
I- :l- Bgdl- Rnb- 1..3+ 015 &22(+ 0/147�0/148-
&7( Rnoohl]sg+ J- R-: Kht+ K- G-: Rdnv+ V- X-: Kht+ R- P-: Onvdkk+ Q-:
Bg]m+ O-: X]mf+ X- X- Ltkshetmbshnm]k Bnqd.Rgdkk M]mno]qshbkdr Rdke,
@rrdlakdc eqnl oG,Hmctbdc Sgdqlnrdmrhshud Onkxldqr enq S]qfdsdc
Hmsq]bdkktk]q @mshb]mbdq Cqtf Cdkhudqx- :cu- Etmbs- LVsdq- 1..6+ 06
&2(+ 244�251-
&8( Jgnrq]uh]m+ O-: Rg]ehdd @qcdrs]mh+ L-: Jgnnah+ L-: Nrs]c+ R- M-:
Cnqjnnrg+ E- @-: @ja]qh I]u]q+ G-: @l]mknt+ L- Ldrnonqntr rhkhb]
m]mno]qshbkdr etmbshnm]khydc vhsg enkhb ]bhc.ldsghnmhmd enq ]bshud
s]qfdsdc cdkhudqx ne cnbds]wdk- NmbnSVqfdsr Sgdq- 1.05+ 8+ 6204�622/-
&0/( R]ui]mh+ J- S-: F]ii]q+ @- J-: R]ui]mh+ I- J- Cqtf rnktahkhsx9
hlonqs]mbd ]mc dmg]mbdldms sdbgmhptdr- HRPM OgVql- 1.01+ 1.01+
084616-
&00( Eqdcdmrktmc+ @-: Inmdr+ Q- K-: Oq]trmhsy+ I- L- Fqnto,
bnmsqhatshnm drshl]shnm ne ]bshuhsx bndeehbhdmsr hm mnmhcd]k khpthc
lhwstqdr- :HBgD I- 0864+ 10 &5(+ 0/75�0/88-
&01( Bgdm+ B-,B-: Aqhss+ G- H-: Anrsnm+ I- E-: Du]mr+ K- A- Knb]k
bnlonrhshnm lncdk enq dwbdrr Fhaar dmdqfx ne dkdbsqnkxsd rxrsdlr-
O]qs H9 Rhmfkd rnkudms+ rhmfkd bnlokdsdkx chrrnbh]sdc dkdbsqnkxsd
rxrsdlr- :HBgD I- 0871+ 17 &3(+ 477�485-
&02( Jnmsnfdnqfhr+ F- L-: Untsr]r+ D- B-: X]jntlhr+ H- U-: S]rrhnr+
C- O- @m Dpt]shnm ne Rs]sd enq @rrnbh]shmf Ekthcr- Hmc- Dmf- Bgdl- Pdr-
0885+ 24 &00(+ 320/�3207-
&03( Jk]ls+ @-: Rbgttql]mm+ F- BNRLN9 ] mdv ]ooqn]bg sn
chdkdbsqhb rbqddmhmf hm rnkudmsr vhsg dwokhbhs dwoqdrrhnmr enq sgd
rbqddmhmf dmdqfx ]mc hsr fq]chdms- I- Bgdl- Rnb-� Odqjhm SqVmr- 1 0882+
Mn- 4+ 688�7/4-
&04( Bg]ol]m+ V- F-: Ftaahmr+ J- D-: I]bjrnm+ F-: Q]cnry+ L-
R@ES9 Dpt]shnm,ne,rs]sd rnktshnm lncdk enq ]rrnbh]shmf ekthcr- Ekthc
OgVrd Dpthkha- 0878+ 41+ 20�27-
&05( Lns]+ E- K-: Ptdhl]c]+ @- I-: Ohmgn+ R- O-: L]bdcn+ D- @-
Rnktahkhsx ne cqtf,khjd lnkdbtkdr hm otqd nqf]mhb rnkudmsr vhsg sgd
BO@ DnR- Ekthc OgVrd Dpthkha- 1.00+ 2.2 &0(+ 51�6/-
&06( Lnnckdx+ J-: Q]qdx+ I-: Q]litfdqm]sg+ C- Lncdk du]kt]shnm enq
sgd oqdchbshnm ne rnktahkhsx ne ]bshud og]ql]bdtshb]k hmfqdchdmsr
&@OHr( sn fthcd rnkhc�khpthc rdo]q]snq cdrhfm- :rhVm I- OgVql- Rbh-
1.07+ 02 &2(+ 154�167-
&07( Rbgqncdq+ A-: R]msnr+ K- L- M- A- E-: L]qqtbgn+ H- L-:
Bntshmgn+ I- @- O- Oqdchbshnm ne ]ptdntr rnktahkhshdr ne rnkhc b]qanwxkhb
]bhcr vhsg BNRLN,QR- Ekthc OgVrd Dpthkha- 1.0.+ 178 &1(+ 03/�036-
&08( Fqnrr+ I-: R]cnvrjh+ F- @ookhb]shnm ne odqstqa]shnm sgdnqx sn ]
g]qc,bg]hm qdedqdmbd ekthc9 ]m dpt]shnm ne rs]sd enq rpt]qd,vdkk bg]hmr-
Ekthc OgVrd Dpthkha- 1...+ 057 &1(+ 072�088-
&1/( K]tad+ E-: Jkdhm+ S-: R]cnvrjh+ F- O]qshshnm Bndeehbhdmsr ne
Og]ql]bdtshb]kr ]r Etmbshnmr ne Sdlodq]stqd ]mc oG- Hmc- Dmf-
Bgdl- Pdr- 1.04+ 43 &04(+ 2857�2864-
&10( K]mfd+ K-: Kdgljdlodq+ J-: R]cnvrjh+ F- Oqdchbshmf sgd
@ptdntr Rnktahkhsx ne Og]ql]bdtshb]k Bnbqxrs]kr @r ] Etmbshnm ne oG
]mc Sdlodq]stqd- Bqxrs- Fqnvsg Cdr- 1.05+ 05 &4(+ 1615�163/-
&11( Gdkc+ B-: R]cnvrjh+ F-: B]qmdhqn+ @-: QncqÅftdy+ N-: L]bdcn+
D- @- Lncdkhmf sgdqlncxm]lhb oqnodqshdr ne ]ptdntr rhmfkd,rnktsd
]mc ltksh,rnktsd rtf]q rnktshnmr vhsg OB,R@ES- :HBgD I- 1.02+ 48
&01(+ 3683�37/4-
&12( Gdkc+ B-: B]ldqdssh+ K- E-: R]cnvrjh+ F- Ld]rtqhmf ]mc
Lncdkhmf @bshuhsx Bndeehbhdmsr hm @ptdntr @lhmn,@bhc Rnktshnmr-
Hmc- Dmf- Bgdl- Pdr- 1.00+ 4. &0(+ 020�030-
&13( B]rrdmr+ I-: Oqtchb+ @-: Qtdsgdq+ E-: R]cnvrjh+ F- Rnktahkhsx ne
Og]ql]bdtshb]kr ]mc Sgdhq R]ksr @r ] Etmbshnm ne oG- Hmc- Dmf- Bgdl-
Pdr- 1.02+ 41 &6(+ 1610�1620-
&14( A]mho]k+ S- R-: Rhmfg+ G-: A]mho]k+ O- J-: Rhmfg+ U- Unktldsqhb
]mc uhrbnldsqhb rstchdr nm K,]rbnqahb ]bhc+ mhbnshmhb ]bhc+ sgh]lhmd
gxcqnbgknqhcd ]mc oxqhcnwhmd gxcqnbgknqhcd hm v]sdq ]s sdlodq]stqdr
&177-04�207-04(J ]mc ]s ]slnrogdqhb oqdrrtqd- Sgdqlnbghl- :bsV
1.02+ 442+ 20�28-
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&15( Rdmf+ B-: Rg]lhl+ L-: A]jh+ L- Bnmctbs]mbd ]mc bqxnrbnohb
ld]rtqdldmsr hm ]ptdntr k,]rbnqahb ]bhc rnktshnmr- OdqsVmhjV 0876+
0.+ 200�202-
&16( Rg]kl]rgh+ @-: Dkh]rrh+ @- Rnktahkhsx ne k,&)(,@rbnqahb @bhc hm
V]sdq+ Dsg]mnk+ Ldsg]mnk+ Oqno]m,1,nk+ @bdsnmd+ @bdsnmhsqhkd+ Dsgxk
@bds]sd+ ]mc Sdsq]gxcqnetq]m eqnl &182 sn 212( J- I- Bgdl- Dmf-
CVsV 1..7+ 42 &5(+ 0221�0223-
&17( Fnmb]kudr+ D- L-: Lhm]r c] Ohdc]cd+ L- D- Rnktahkhsx ne
mhbnshmhb ]bhc hm v]sdq+ dsg]mnk+ ]bdsnmd+ chdsgxk dsgdq+ ]bdsnmhsqhkd+
]mc chldsgxk rtkenwhcd- I- Bgdl- Sgdqlncxm- 1.01+ 36+ 251�260-
&18( @ucdde+ @- Rnktahkhsx ne ro]qhmfkx,rnktakd hnmhy]akd cqtfr- :cu-

Cqtf Cdkhudqx Pdu- 1..6+ 48 &6(+ 457�48/-
&2/( Adqsgdkns+ C- Rtq kd ldk]mfd cdr f]y- Bnlos- Pdmctr 0787+ 015+
06/2�06/5-
&20( Knqdmsy+ G- @- Tdadq chd @mvdmctmf cdr R]sydr unl Uhqh]k hm
cdq jhmdshrbgdm Sgdnqhd cdq F]rd- :mm- Ogxr- 0770+ 137 &0(+ 016�
025-
&21( Vnka]bg+ I- O-: R]mckdq+ R- H- Trhmf Lnkdbtk]q Nqahs]k
B]kbtk]shnmr Sn Cdrbqhad sgd Og]rd Adg]uhnq ne Bqnrr,]rrnbh]shmf
Lhwstqdr- Hmc- Dmf- Bgdl- Pdr- 0887+ 26 &7(+ 1806�1817-
&22( Oq]trmhsy+ I- L-: Khbgsdmsg]kdq+ Q- M-: cd @ydudcn+ D- F-+

LnkdbtkVq SgdqlncxmVlhbr ne Ekthc,OgVrd DpthkhaqhV+ 2qc dc-: Od]qrnm
Dctb]shnm+ 0887-
&23( X]kjnvrjx+ R- G-: Gd+ X-: I]hm+ O- GVmcannj ne :ptdntr

Rnktahkhsx CVsV: BQB Oqdrr+ 1/05-
&24( Vt+ Y-: Kh+ W-: Gnt+ B-: Ph]m+ X- Rnktahkhsx ne Enkhb @bhc hm
V]sdq ]s oG U]ktdr adsvddm / ]mc 6 ]s Sdlodq]stqdr &187-04+
2/2-04+ ]mc 202-04( J- I- Bgdl- Dmf- CVsV 1.0.+ 44 &8(+ 2847�2850-
&25( Aqhss]hm+ G- F- Oqn�kdr ne Cqtf RtarsVmbdr� Dwbhohdmsr Vmc PdkVsdc

Ldsgncnknfx9 BqhshbVk BnlohkVshnm ne oJV TVktdr enq OgVqlVbdtshbVk
RtarsVmbdr: Dkrduhdq+ 1//6: Unk- 22-
&26( Jkhmfradqf+ D- Oxqhchmd Vmc hsr CdqhuVshudr: Ingm Vhkdx % Rnmr+
1//8: Unk- 21-
&27( Qhukhm+ Q- PhanflVuhm: Roqhmfdq Rbhdmbd % Atrhmdrr Ldch]+ 1/01-
&28( Lhbg]dkhr+ K-: Rbgtadqs+ L- O-: Rlxsgd+ B- Onsdmshnldsqhb rstcx
ne sgd ek]uhmr- I- Ahnk- Bgdl- 0825+ 005+ 476�5/6-
&3/( Jtgm+ Q-: Lnqtyyh+ F- Tadq c]r Qdctjshnmr,Nwxc]shnmr,
Onsdmsh]k cdr K]bsn,ek]uhmr tmc rdhmdq Cdqhu]sd- Adq- Csrbg- Bgdl- Fdr-
A 0823+ 56 &6(+ 011/�0112-
&30( Rtdksdq+ B- G-+ Ldbg]mhrl ne Nwhc]shnm ne Qdctbdc Oxqhchmd
Mtbkdnshcd @m]knfr ax Qhan�]uhm- Og-C Sgdrhr- Hnv] Rs]sd Tmhudqrhsx+
0848-
&31( BgdlhbVkhyd BVkbtkVshnm Lnctkd: Bgdl@wnm+ 1/08-
&32( Ry]j]br+ Y-: Mnry]k+ A- Cdsdqlhm]shnm ne chrrnbh]shnm bnmrs]msr
ne enkhb ]bhc+ ldsgnsqdw]sd+ ]mc nsgdq ognsnk]ahkd osdqhchmdr ax
oqdrrtqd,]rrhrsdc b]ohkk]qx dkdbsqnognqdrhr- Dkdbsqnognqdrhr 1..5+ 16
&06(+ 2288�23/8-
&33( Gner]rr+ L- @-: Rnty]+ I- c-: Rhku],A]qbdkknr+ M- L-: Adkk]uhmg]+
J- Q-: @aq]g]lrrnm+ A-: Bqhrsnenkdssh+ Q-: Fqnns+ C- V-: O]qq+ @-:
K]mfftsg+ O-: Onkkh+ I- D-: Rg]g+ U- O-: S]ihqh+ S-: Ldgs]+ L- T-:
Cqdrrl]m+ I- A- Ahnv]hudq Lnmnfq]ogr enq Hlldch]sd,Qdkd]rd Rnkhc
Nq]k Cnr]fd Enqlr9 Enkhb @bhc- I- OgVql- Rbh- 1.06+ 0.5 &01(+ 2310�
232/-
&34( Etbgr+ C-: Ehrbgdq+ I-: Stl]j]j]+ E-: R]cnvrjh+ F- Rnktahkhsx ne
@lhmn @bhcr9 Hmektdmbd ne sgd oG u]ktd ]mc sgd @cchshnm ne @kbngnkhb
Bnrnkudmsr nm @ptdntr Rnktahkhsx- Hmc- Dmf- Bgdl- Pdr- 1..5+ 34 &08(+
5467�5473-
&35( Gdkc+ B-: R]cnvrjh+ F- Bnlo]shakd rnktsdr9 Sgdqlncxm]lhb
oqnodqshdr qdkdu]ms enq deedbshud oqnsdbshnm ]f]hmrs nrlnshb rsqdrr-
Ekthc OgVrd Dpthkha- 1.05+ 3.6+ 113�124-
&36( BgdlhbVkhyd BVkbtkVshnm Lnctkd: Bgdl@wnm+ 1/07-
&37( Bnlontmc RtllVqx: OtaBgdl+ 1/07: gssor9..otabgdl-mbah-
mkl-mhg-fnu-
&38( Fhkadqs+ @- R- Dmsqnox�dmsg]kox bnlodmr]shnm hm sgd etrhnm ne
nqf]mhb lnkdbtkdr9 hlokhb]shnmr enq V]kcdm�r qtkd ]mc lnkdbtk]q
eqddcnl hm sgd khpthc rs]sd- Sgdqlnbghl- :bsV 0888+ 228 &0�1(+ 020�
031-
&4/( Khcd+ C- Q- BPB GVmcannj ne Bgdlhrsqx Vmc Ogxrhbr: A]jdq %
S]xknq9 Nwenqc+ 1//6-

&40( Inrdog+ @-: Adqm]qcdr+ B- D- R-: Lhm]r c] Ohdc]cd+ L- D- Gd]s
b]o]bhsx ]mc sgdqlncxm]lhbr ne rnkhc ]mc khpthc oxqhchmd,2,b]qanwxkhb
]bhc &mhbnshmhb ]bhc( nudq sgd sdlodq]stqd q]mfd 185J sn 420J- I-
Bgdl- Sgdqlncxm- 1.01+ 44+ 12�17-
&41( Aq]ckdx+ I-,B-: Vhkkh]lr+ @-: K]mf+ @- IdVm,BkVtcd AqVckdx Nodm

Ldkshmf Onhms CVsVrds: fifrg]qd+ 1/03-
&42( BxVmnbnaVkVlhm9 Rodbh�bVshnmr: ahnVNQKC+ 1/07: gssor9..
vvv-ahn,vnqkc-bnl-
&43( Gtdkhm+ E-: Bnffhnk]+ H-: Rhcgt+ F-: Jdmmdss+ G- Sgd ]m]dqnahb
cdbnlonrhshnm ne ]rbnqahb ]bhc hm sgd oG q]mfd ne enncr ]mc hm lnqd
]bhc rnktshnmr- I- Rbh- Ennc :fqhb- 0860+ 11 &0/(+ 43/�431-
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