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Zur3urutnurhlr Zurtrpurqhurnrplurh Qlrurntplnr-hbhpfr Uqqurlfh U\urlhrflrurlfr (rulunrhhrn' 22, qUU)

lrnrluurourhnrnrnrhn, h nhilu 22 qUU Lurluurqulh fturnhL Uurnurhnnurruhh. nnn onnbnttl L 22 qUU

brutrnhrunnnrrarurh hhrlurtr rlnru. ilh Lnntfhq, U ZZ qUU Shqht]urLurb hhr,nuontnnr-nrnrhhhnh

@-E,h4hrIurntrophliUFurri,tIuru{nJurlr-|r(ur1unrhhrn.9ruqrIru\hpqnr.p1nrlr)
Q u q {w 
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npp qnpbnui t VruQriur\hpqntplurti \urhnhur4pnrplurh hfniurli fuur, il1nr-u \nrpifrg (rulunr-hhrn'

il|uufrtr' 9nrltihp), hh.ip ptr4nrhhln{ Zurluur"nurtrfr Zurhpurqhtnntplutr \urnunlrupnr-p;urh 2001

p{u\ubfr Ln3hilphpfr 17-b N 7721 npn2nr-iip (rulunthhur' Opn2nril), <ZZ qUU $hqh\u\utr
hhr.ntucnurnrrarnrhhhnh hhur.nhtnnr-urh ohrnurLruh b qhuurnhluhhburtrruh onnbnrhhnlaruh

uuhtuurtrnril b ourncuronlil. hhrlhurnurn hhuruqnunrornrhhhnh Lunnrunnr-tl>

bn*qph (rulunrhhur' op*qhp, n-JffiTilltli rlq***qr',1 \hphshb unrltr qurliurtrurqfrpp

(ur1 unr-hhn''l-hu1 r.iurhurqirp )' hhulr: *th duufrh.

1.'Ihultlurhurqpfr urnrupQurh

1.1. 'tluiltftuhurqpnr{ ZZ qUu-b ulurpuunlnprlnnl L bpuqp}r fpur\urhurgtfurh trqururur\ntl

Vurqrftu\hpqnrp3urhp hururlqurghhl ZuiSururmutrfr Zrutrpurqhuinrpluh 2020 prlu\urtrf qhuur\urtr
prnlqhnd hurtuulnhutlurb 178277800 (ilhb hurntntn tnpurburunrhnrn rlhrhnh hnLrnr- hurnrnrn

"1p4tpn,7 

t p*ntp",1i

rnrauhruunrh rnn hruqurfr nr-fa hrulrJnr-n) 22 rlprurl qnr-rftup, fru\ 9urqrfur\hpulnrp3nrhp qurprnur{np{nr-ri

t Opruqfph frpur\ruLurghhl Opn2ilruilp tr 'Ilurlrfurhurqpnr{ uurhtfurhr{urb \urpqntl:
1.2 'thulr.itutiurqph qt h ilurulrh hurtlur&urlhntpluh rupd,ruhuqpnr-p1nthp, On*qph urnru2rurlpruhpp,

u14 ptlnttt' ttulutnutQp, opugnlgurSfrh q1uhp, w14 ptlnut' uQhQuyln4 utp4lntttpbhpp, ylttuttg

npuQuQuth b puhuQuQuth gnrytut$2lthpp, hurfuuihur2fn{p b \rurnrupnrlhhpfr tluru]rh

rnhlh\nrplnrtrhhpp hhp\rulrugrlurb hh 'thu3tfurh-qph hurtlhlt{urbhhpnr-rf:

2, ttnrllhpf |rpunlnrhphhnl l, qrupunurlnpntp3mhhhpp

2.1 ZZ qUU-L frpunlnthp nrtrlr'

2.I.I 9urqriur\hpulntplnrhfrg ulurhurtr2hlnt \unnurphl 'tlurlriurtnuqpfr 2.4 \hurnr{ trurfuunnhurlrub

qurpururr.lnpnrp; nrhhhpp,

2.1.2 gurtr\rugub drurlurtnu\ utnnr-qh1nr- 9urqriur\hpqnrplrutr lf"ttrfhg frpru\rutnugtlnq
Ulr2ngurnnrdbhpf EhfaurgpE h npur\p' urnurtrg rllr2urtluihlnL {tp2fLfru qnpbnr-hhntp;urhp,



2.I.3 2phlnrhhlnt lrptu\urtrurg{urb U}r2ngurnnr-ritrhpp' hp hrulhgn4ntlaJruilp uurhrfurtrhlnr.l

phpnr-p1nr-hhhpfr rutrhruulnlJg r{hpurgdurh nrl2ruilfrur durtf\hur, b 9uqilru\hpqntplnrhfrg qurhurh2hlnr-

r.lduphl'tltul druhtuqpfr 6-pr1 rituunrl hurluuruhurlurb r.nntqrutrpp,

2.I.1 urnurhg frpru\urhurg.l*b l-lfr2ngurnntilLhpfr urprgnthptihpfr r1|riltug qnuiurp uipuiilur4phlnr'

rilrurllnrplurhfr 1n*h1nr'thu;tlurtiurqhpp tt qurhurh2hpnt hrutnntghlqururdurn{urb rfruruhhpp, hph'

2.L4.1 9urqrfur\hpqnrplnrhp durtiurhrulhtt :h u\untri On*qnh |rpru\ruhurgnr-ilp, \rutf Opurqplr

frpurlluhurgrlurh durtfurhur\ ur\hhur3ur h 4unhnr-t[, np urlh qurtn2urd 2]r frpru\ruhrugrlhlnr,

2.7.4.2 \ruqilur\hpqnrplnrhp hp\nt b ut.Lhilr urhquril ]uurfutnhl h Opruqpnrl hurfuulnhu{urb

Ulr2ngrunnrdLhplr |rpur\urhurgtfurh duril\hrntrhpp (hufuuurhur{uE $Lh1nr- 4hqpnrtl),
2.L4.3 frpur\urhurg{ub Llfr2ngrunnulhhpg 1th hurilurqurururu}uurhnul Opurqpnrl uurhtftuh{urb

qurhurtr2trhpirtr,

2.1.5 'Ihulrlurlnuqfrpb ophhpn{ \uril 'thuStftuhurqpn{ bu}uurnhurluE hftiphpn{ ptbhlnr- rlhqpnnl

quhurh2hlnt |rphh hurh&hhlurhru{rupur U!2ngurnnr-rihhpfr urprllnthphhpp:

2.2 Vurqilur\hpqntplnthtr frpur{nrtrp nr-hfr'

2.2.I ZZ qUU-h \"rl.Ihg qnrtfurphhpp $dup{h1nr- rlhulpnnl rffrurl1n1ilub}r 1nr-bh1nr- 'Ilurlriurhurqhpn 1,

quihruh2hlnr- hururnr-ghL hnhtt uluurduinr{urb t{huruhhpp,

2.2.2 Opurqplr \rurntupilruh hurilurp, ophhurlpntfdJudF uurhriurhr{urb !upqn{, trhpqpur{h1nr- hppnp4

urh&urhg,

2.2.3 2Z qUU-h qpullnF huriliu&rultrnrp;rurfp ur11 \urqtfur\hpqntplnthbhplrL hrutrd,trhl \urururprlurb

ur2fu uruurhpbhnh rup43nr-hphhpp :

2.3 ZZ qUU-h qurpurun{np L'

2.3.1 Opurqpn{ trufuururhutlurb rlhulphpntil ur2ur\g\9urqilur\hpqntplurhp,

2.3.2 ptrqnrhhl huniruqruuurufuruh npn2nr-ti' frpru\urhug.].*b Ufr2ngurnnriltrhpf rluruftr

hhp\ru1 urgtlrub uruph\urtr hur2r{htntlnr-plurh rlhpurphplul

2.3.3 uurnr-qh1 nL unftlrnrlr{ 9urqdu\hpqnrplurli \"rt.ilrg Op-qplt frpur\rutnugilurh hhpur\ur

qnpbrunnr-lptrhpfr qbnr{ &hnp php{uib puhur\ur\ruh nL npu\ru\urh gntgurh}r2hhp}r r{hpurphplul

rnhrlh\nrplnr-htrhpfr hfniurh r{pur hur2{up\{ub qnuirupfr :ru+b iluru}rh hu:2rlurp\hhpp b hn

hqpur\uignrp3ruh hhur tllrurulrtr lpuhp hhplrulugtrhl Zruluuinurtrf Zurhpurqhurnr-pgurtr Sfhurhuhhpfr

hrulurupurpnr-p1nrh' {hp2fbfu h"lrfttg uurhtfurh{urb \urpqn{ h durtf\htnhhpnnf:

2.4 9ruqrftu\hpulnrplnr-trp qurpurur{np h'

2.4, 1 O'purqfrpp \urtntuphl urh&urtfp,

2.4.2 Opurqfrpp \urtnurphl urnru2ur4purtrpfrtr hrudurqrutnruulutuh h +F* urp4lnr-hpp ZZ qUU hruh&hh1

uurhilurh{urb duril\htnnril,

2.4.3 thulrlurhurqpnrl trurfuruurhurlrub $frhruhuur\ruh ilfr2nghhpb oqururqnpEtl Opuqpntl b
'tlurJtlurhurqpn{ uurhrfurh{urb hqururur\hhpnr{ nr- :un}rurprutnulltrhpnrl,

2.4.4 \unnurytl22 qUU-h \"rt,ihg purgurhur;u{urb phpnr-p3nthtrhp}r r{hprugrfurh hqurr.nurllnr{ rnpr{urb

gnr-gnuihhpp,



2.4.5 ur2|uuruurhpfr ur\h\urt lq *nl:nrhpfr utnurgrlurtr ruhhtrurpirtrnrpSrutr hrulnhruphprlurtr \ruri
ru2furuururhpp 2urpnthur\h1nr urhhqurtnur\urhurp{urpnrplutr rftuu}rtr hnoplur durd\htnntd uhrlh\urghhl

z quu,

2.4.6 22 qUU hhp\urlugh{ htu2{hnnr- dunftuhru\ru2p2rutrnui 'thulrirutrurqp}r 2p2urhur\hhpnttl

rldur-prfurh qnrilurpfr :ur+h {hpuphplurl hru3ur (ur3unthhu' Zrulrn)' riirh2h hur2{huinr uniutlurtr

htu2npqnrl urtlulr 10-p: Zurlr.nnr-rl h2tlnr-tf k'Ilurldurhurqnh ZpZubur\trhpnuf9ruqriru\hpqnr-p1urh \"l,Ihg
bp*qph frpur\urhurgdurh hhpiu\ur qnpburnnr-lphhpir qbnq d.hnp phpr{urb prutnu\ru\urh nr npur\ur\ruh

gnrgurhlr2hhplr {hptuphpl*L tnhrlh\nrplnthhhp tr rlpurhg hfrilurh r$ur hur2{urp\.1*b qnulurpfr :ur+h
riruulrtr rlurhpunluruh hur2r.lurp$rhn,

2.4.7 'tlutltJurhruqpfr hur]uurhru2rlnui Q]rhtuhutu\utr gntgurh]r2hhp]rg 2hqnttfhhp]r qhqpntti 2Z quU

hhp\ur1 ur gtrhl hfrilhurr-lnpnr-rl,

2.a.8 fpurlruhurghhl Ofr*qnh 2p2urhur\hhpnr-rf ZZ qUU-h \"tt.ihg urpurtfurr1p{uiE qnuiurntthnh'

2ur3uruuurhfr Zurhpurqhrnnr-plurh ophhu4pntfd]urtiF uruhriurh{urb hur2rlurulurhur\urh hur2r{urnnr-il,

2.4.9 Opurqpfr rutlruprnlrg hbtnn ZZ qUU Lhp\urlurghhl r.ifr2ngurnnr-rfhhpfr frpu:l4utrurgdurh r.iurulrtr

uurph\ruh hru2r{htn{nrplnrh' r}Frutr \ght".l qfnnur\urh bp*qntr hur2rlhullnrplruh hurtr&tniurh-

ptrrlnrhrlurh urp&urhurqpnrp3 nr-h,

2.4.10 'tlurltfurhurqpfr qnpbnrlntplurh ghprugpntrl ruuiluhn{ht Onurqph }rpru\tuhurgtturhp r{hpurphpnrl

rlrruuuurprlfuhnhlt burhnpurhur pt ZZ qUU -h hhurpunlnpntpl nthp,

2.4.II O'p*qplr |rpur\ruhrugilurh hurtlurp ruhhpu:dh2ui urqpurhphhpp, ur2|uuruiurhpbhpU tl

Eurnurlntplnr-hhhpp &hnp phnht *Qhnultrhpfr durufrhu Zurluruururhlr Zurhpurqhtnnr-p;urh ophhpntl

uurhtlurh{urb \tupqnrl' qhunrplurtr \upfphhp}r hurr.Iurp \uuup{n1 qbntilLhpfr \urhnhtrhpfrlt

hrurftuquruuruluurh,

2.4.12 'Ilurlrirutrurqpntl hurluururhu{urb ti}r2ngurnnuihhpfr fpu\rutnugriruh rupqlnrtrpnld urnur2rugrub

uhuhunuftrhpp/fuhur;nrlnrplnr-htrhpp r{hpurrluip&h{ Zruluruururhfr Zruhpruqhurnr-p;ruh ulhrnur\urtr

p1nr2h' n: nL2, ptuh rlfrh2h Ulrfur"gh\ uurpr.lur r1h\tnhrlphpfr 25-p:

3 OpurqplrSlrbuLuu{nprfrltrlur+E

Onuronh $hhurhuturlnntfurtr rulhn trurorfnr-rf L 178277800 (ilhb hurntnrn tnourhurunthnrn ilhrhntr

hnLnr hurnrnln rntauhtuunrhrnta htuqun ntra hruntntn) Z nnuli:
(ptthpnt! h pwnbpnz/)

4 Unhfrpnplrtrq

4.1 ZZ qUU-L gurtr\urgurb durilurliur\ \*p"11 L |rpu\uhurghhl ilnhlrpnpfrtrq' nrunulhruulrphlnrl

O'puqpfrtr runh2rLnrl r]ruruururprlphp h h3 nrphp:

4.2 Unhfrpnpfrtrqtr |rpur\urhurg{nui L ZZ qUU-h \-.i Lpur \nrpl}rg firurqnpr{rub urh&fr \nrlffrg:

4.3 Untrlrpnpfrtrqfr |rpur\urhurgifurh ptrpurgpnnf 9urqrlur\hpqnrp3nrhfrg hurpnrL hh qurhurh2rlhl

qFruqnp nt purhrur].np qurpqurFurhnnlhhp h purgururpntplnthhhp:



4.4 Untrfrpnpfrhqh |rpru\urhurgrftutr ptrpurgpnr-r-i purgurhur3r.nrlu:b phpuigntrihhplr nL

purgpnrlntiltihpfr 2ui\rftuh hqruur*\r.l 9ruqtlur\hpqntp;urhp nprlntd hh gnrgnttibhp h urprlnul hh

urnur2urp\nrp1 nrhhhp :

5 .{drupriurtr \urpqp L duilllhurhhpp

5.1 ZZ qUU-h trurqrlur\hpqnrplurhp r.ldtupnr-ritrhpp \unnurpnrtf h Zurlntr plirlnthhlnr- opr{ruh

hru2npqnrl 20 ur2fuurururtrpurl|rtr oprlur phpurgpnr-il, hfuh Opruqpn{ uurhriurhr{urb 2hL {dupntilhhpf

\urtnurpilurh urll \urpq h durtf\hurLhp:

5.2 ZZ qUU-h 'tlur3riruhurqnh qhttE {duipnuf k 'Ilurlrfurhurqpnttf L2{ub 9ruqr-iu-r\hpqnr-p3urL

hur2t{urpllurlfrh htu2rfirh r]nfurutrghlnr r.l]r2ngntl, nph puur hnruriululhhpfr pru2fur{nuf h hhurtrlurl \hnuf.

plnr2hurul|rh tnurptlur 1-hh hnrurfulu\nr-rf' 20 urn\nu, 2-p+ hnuniulru\nuf' 25 mn\nu, 3-ptt

hnrurfu;ur\nrr-i' 25 urn\nu, 4-pr1 hnunfu3ur\nuf' 30 urn\nu:

6 trnrlihpfr qruuluu]uurhururr{nr-p;nthp

'tlurJilurhurqpntl h Opurqpnrl trurfuururhur{urb qrupurunlnpntplnthhhp}r 2\unnurptftuh \*ri n:

quu2ud \urururpilurh 4hqpntil 9tuqtftu\hpqntplnttrp qurpururr.lnpr{nui h {rnfuhur.nntghl

2|rpur\uhrugtlurb Ulr2ngurntiurtr Surlrni{ h rldurphl urnrqruhp' 2frprulrutnug{utb U}r2ngurnrftuh hurilurp

hruluurr.nhur.lurb qnr-ilurplr 1 urn\nufr 2ul[rnr{: Chq npntil, tnnr-qurtrpfr r{durpnuip 9ruqilur\hpqntplurhp 2}r

urqulnnttl hp ulurpurur{npnrplnrhhhpp \unnuiphlnr- b fuur}urnnuihhpp {hprugtrhpnt

qurprnru\urhnrplnr-hlrg: ZZ qUU-h unrlh \htnntl hurfururnhur{urb qnttturphhpp hur2rlurp\nr-r.I b

hru2rltuh gnrd h Vurqilur\hpqntp3 urtrp r{duptl\lrp qnulurphhpf g :

7'thulilurtt*qntt qlpbnrlntp3urtr duni\hr.np

'tltu;rlurhruqfrph nrdlr ilh2 L r.fr.nhnr-tl Vnrpfhplr unnpruqprlurtr ulurhlrg h qnpbnr-tf L tlfrliyb 9nrltlhplr

utnurtr&trurb qurptnurr.lnpntplnr-trhhplr' urilpnr12 brutlurln{ \unnrupnufp:

8 Uhhur4purhrup\Jr ntdlr urq4hgnr-p3nthp (SnfU-UUdnI.)

'Ilu3tftuhtuqpntl hurfuurtnhur{rub qurpurur{npnr-p;nthhhph unfpnrl2ntp}urlp \ruri rfurutru\}rnphlt

2\ruuurphlnr- hurtiurp gnrpihph urqurr.ntlnttf hh qunnurufuruhurur{ntplnttr}rg, hfuh r}ru hlh h

ruhhurlpurhurphflr nrdlr urq4hgnrp;urh hhurhuhpnr]_, rItE burqhl k 'tlurlrlurhruqhpp \Lphlntg hhrnn, t, tFE

gnrpihpp 2tfrtr \rupnrl \urhluuruhuhl lurd \uLfuupqhlhl. Ut+qhuf |rpu{fdur\hhph hb hp\put2urpdg,

2phhqh1p, hp4hhp, quruhpurqrip, nurqriur\urh b ruprnur\urpq rlpntplurh hury.nurpurpnr-rlp,

purlurpur\urh hnrqnufhhpp, qnpburrlnr-frhpp, hrurlnprlur\gntp3urh ttlr2nghhpb ur2fuuruurhpfr

4ur4urphgnr-ilp, ulhrnur\urh tlurprlftrhhpfr ur\urhpp ti urJlh, npnhp urhhhurpfrh hh rlurp&hntti

'l'lurlrfurhurqpn{ hru}uunnhur{urb qurprnru{npnrpJnrhhhpfr \rutmupnulp: bph urhhurrlpurhruphfi ntd}r

urqrlhgnr-p3nrtrp 2urpnrhur\{ntd k 3 ruriur{urLhg urqh$, uulu trnldhphg lnr-purpu-rhyntph frpurtlnttrp

nthfr lnrbhlnr- 'tlur3tfurhurqhpp' rlpur ilurulrtr hruluurqhu urhrgur\ qruhhlnrl r.I3nru llnrltifrh:

9 bqpufulf24pmlpLhp



9.1 'thu3rftutnuqpnrr.f \urtnuiFqnq rlrnrfrnlunrplnrhhhpp \rurf purgnultrhph frpun{urpruhur\urh nrd

nrhhh, hph \ruqrftlurb htr qpur{np h utnnpurqp{urb hh \nrpihp}r \nr1il}rg:

9.2 'Tlurltlurhurqhpl htrprl"nf I hp\nt opfrtnu\nt{, npnhp nthhh hurtluruurp frpunlurpurhur\ruh ntd:

3ntBurpurhsntp \nryIfrh rnp{nttl |'tltuliurhurqFh rih\ opfrbu\: 't[ulrftutruqFh urhprudrutrhflr rftuutr t
9urqtfur\hpqntplutr \"lrflt g ZZ qUU bhp\ur1 ur grlurb Opurqpfr hur3 up :

9.3 'thulrirutnuqpntl hurfurutnhur{urb qrupurunlnpnr-p;nr-hhhpfr 2\urr.nurpr.iurh hhn \urqr.lurb,

|rtr2qhu liurh 'Ilurltirutnuqpntl2hurfuunnhutlurb hurpurphpnrp3nr-htrhpg \urpqun{nptlnr-rf hh Zrulurutntuhfr

Zurhpurqhurntplurtr ophhurlpntp3 unlp :

10 9n4tlhpfr hruughhhpp, purh\ru1[h {u{hpruqru;rlurhLhpp b uunpuqllnr-p;nttrhhpp

22 efrrnnrplnr-trhhplr Uqqrul]rh U\ruqhlhur

p. bphurh, Urup2url trurrlpulilurtr 24

ZZ $L qnpburnhur\urh rlrup2nr-p3nr-h

h/h 900011024115

2.c-2200005673

Op*qnlt qfruru\urtr qh\urqulp

22 qUU $hohtrubruh hturuonrnnrrarnr-hhhnh
hhurnhrnntrn '[nUq

Q tu q[tu 
Q 

bp u1 n ry1 u h w h lw hn uIp)

p. UlrnurnurL-2
Q wq ttw Q bp u1n tp1 w It h w u gh h)

22 SL qnnburnhurburh ilurnrntrarnrh
h/h 900448000399

2q22 0500114s

( Unuril'tlurunrurh )
(ut[tnth Luqgutbnfi)

Q wq{u Q bptqn ry1 tub ptuh Q wlzb (tut/bp w tqtul{wttp)
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urauLuqrnhoSnhL
,rluSuuLuqfh qLh uuuhL zuuueuSLnhr€uL

Uhhp' trhppnuurnpurqplurfrhlu, ZZ $frurntplnthtrhpfr UqqurSfrtr U\ruqhtf]rur;fr hurfuurquh fturr1]r\

Uurpurfrpnulurhp h Qurqrlur\hpqmplurh utrophh UFunl'lurulnJurh E, rl\urlnr-f hhp, np 9nrldhpp

hurilur&urltrnrp;nr-tr htr d.hnp phph u 9-l ,, \T*'-n';;;? t N k - Y qur3rrtutrurqpnrl

ru2]uruururhplt qhlr {hpurphplurp 178277800 (iJhh huFJnr-p Jnpurtrurunthntp rllrilrnh hFhnt huiFJntF

(ptlhpnrt b pwnhpn{)

JnfaruhurunrhJnp hurqurF nr-p hruFlnr-fr) 22 4punt qnr-riurpfr lulfrntl:

Untlh urp&ruhruqpnrp;nthg hfrilp L Unrltlhplr df2b {infuurrlurpd. hu2t{up\hhph lt {durpntilhhpfr

hutlurn:

z quu

Lurluruqurh' Shophlt

9ruqrfiulhpqntplnttr

e"ffi



. n ZruritllurbN2
., fl) ,, o./ 2o2o ra.

-*'A^ 
# u*qpl,

uftu9u'IfuLe
n22 9UU $hqhllur\urh hhutuqnunr-AnttrtrhFfr htrutnlrurnruilr qhrnurllurh h qlnnruurhlutrh\ru\urtr

qrrFbnr-hhnrnurh qurhu{urhnul li qurFqurgnui. hhr-ftnuFurlr hhtnurqnunr-lalnthhhph

Lurununnuf> bnruqnh' 
Ai*qt lt *t 4*t nripi

1. U2]uruurrubpfr \ururruptirutr hlrripg'Zu-rJurutnurhfr ZurhFurulhtnntlaJruh 2020 p4ur\urtrlr ulhr.nurburh

ntntoh:

2. U2furutnurtrp]r hqruurru\n (1 u{*pphpntplnth):

U2|uunnurhph nr-qqtlurb t 2e qUU 5|rqlr\ur\urh hhururqnurnr-p1nr-hhhpfr |rhuufrurnr-r.nnr-ri qpn$frLurlhh'

lurqhpur3frtr Sltq]t\*flt h hSnr-purpurbu-p3uih nlnpurhhpntil h]nihurpup h !]rpurnur\urh phnr-1pfr qfruru\urlt
hhrnurqntnnr-plmhhhpfr \uruurprfurhg, hbdhqhln.l,lhpZhlt rnurpfrtrhpfr d.hnpphpnuihhp]r r$ur:

3. U2furutnuhplrh hhp\ruJurgqnrl hfrrlhurlluh qruhrutr2hhpg (rlhh2b 1 k2):

U2]uunnurtrptr frpurlurhurghq 2Z qUU $h+\ur\urh hhururqnuntp3nthhhpfr |rhuurfrtnnturlr qpn$]i1utlflt
hfrdhurpurp hhururqnurnr-plnrhhhpfr nr-qrlntplnrhtrhpntl, hfniln{h1ml frtruurfnnnturnr-rf hur}unpr} uurpllhhpbb
uururgrlurb urprllnthphhFh m d.hnpphpnr-rftrhpfr, -ll Qfrurnr-plnthhhp]r UqqurS]rh U\ur1h.Ih*th $[q]\ullult
hhrnurqnnrnrplmhhhpfr frhurn]rurnr-ur]r 2014-2020pp. f]urqriurtlurpur\urtr bpurqp]r' L u2,urJururnuihh

hurhpurqhurmplurh Qlrurntplnttrtrhplr Uqqurlfrh U\uulhrifrurlfr 2015-2020pp. hirdhurpurp qfrtnur\urtr

hhtnurqnunr-p3mhhhpfr bpruqpfr" r$ur: Zunftu&urlh ZZ qUU $h+qur\urh hhuurqnuntplnrtrtrhplr frhuurfrunr-ur]r
q"q.thg hhp\urlurgpurb uQfrtnur\urh h qlrurunnhluhfr\ur\uh qnpbnr-hhmpluh purqur3[h Q[huhuur{npilurh
hlrpur\urnnrsqutbpir qurhqurtnlurh nr- qurpqrugrlurh Ep*qnh 2020p. hurSurlru, ur2|uunnurhptrhpp llurururphl
hhurh3url nqrlnrplnr-hhhpn{, hhprunhln{ h}rtihurpurp h \frpurnur\rutr hhrnurqnrnntplnthhhpp:

- 2.111- Vnh4hhuurgrlurb tifr2unlur:nknlr (urp prlnr-il rfur\pnrfnlh\ntfrhplr) \urnntgrlrubpurJbh hhururqnurntp3nr-h-

hhp (hfnihurpurp, \|rpurnur\urtr),
- 2.I.2 - rrnh4hhuurgrlurb rllr2unlurlptplr hhur ururppur\urL riruutr[lhhp]r h durnurqur3ptlurh r]rn]uurqqhgntp3urh

Shqlr\* (hlriltruprup, \[rpurnur\uh),
- 2.1.3 - Vfruurhrurlnpafr2hhpfr Shqlt\* (hinihurpurp, \frpurnur\urtr),
- 2.7.4 - Surbp 2ulliur3hnr-plulip hrurfur\urFqhFtr h hurhn\urnnr-gtlurbptrhph Sltqhh* Qfrpurnur\urtr),
- 2.L5 - 5[rq]r\ur\urh hlnr-purpuhmp3nr-b, hnp hlntphp (hfrtihurpurp, \frpunur\urh),
- 2.2.I - €rlurhururlfrh h nlqburlfrh hphnr-1phhp, hlnr-php h uurpphp (hfrilhupup),
- 2.2.2 - I.urqhpurlfrh durnurqrulpriurtr rlrnluurqqhgnr-plmhp rffr2ur{ur3p}r hhur tr qhpupurq hptrnr-lphhpp oqurf\ur-

3ntil (hlnftrurpurp),
- 2.2.3 - Oqurfr\ur\urh h prlrutrururl]rh ]rtr$nprfururfr\ur (hfnitrurpurp),

- 2.2.4 - Oqurfr\ur\urtr h lurqhpurl]rh hlnr-phnlt Sltqlt\*lt, tnh]ubnlnq]rurhhp h uurpphp (hfnftrurpurp, \frpurnur\urh):

U2]uurtmuhpg qhtrrp k \urtnurprftr ilfr2urqqurl]rh riur\urp4ur\tt,ltt*, hnU.]F* h]nihur\urh urp4lnr-hphhpp ulhup
t urqurqprlhh rlfr2urqqur3frtr hhqfrhurh*.l"tt qpurlunurlnrl urlfuurqptpnuf: Unurhd.|rtr nr-2urrlpntp;urh qburp L

urpdurtrurgbhl !|rpurnur\rutr h frhm{urg}rntr hhrnurppppnr-plnr-tr trhp\urlurghnq urp4;nr-hphhpU, npnhp \nthhhurtr
urqpurhpurlfrhurgrirutr hhnurh\urp: U2]uurururhplr hr+2nq llurtnurpnttih urulurhmlhlnt hurtftup hhpqputlhl
purgnrgfrl rifr2nghhp tifr2urqqurl|rtr 4puniur2trnphtrhpfrg h bpuqphp[g, ruqurhnrlhlnrl utnurg{urb urp4lnr-hphhpfr

hh{rhurllurlfrtr frpunlnttrpfr urtrd.hnhurti}uhfirntpSnthp:

4. U2furuurruhplr pn{uh4ur\nr-pSnttrp (ilfb2b 3 k2):

2. 1. Vnh4htruurgrlurE rlfr2unlurlphnh $ttqlt\*
2.1.1. Vntt4httuugt/tut figut/w1php| (tap pt/ntd {utQpndnlbQn4hbpp Qunntgtlwbputfitt hhuutqnwntplnftttbp

rrulnurphl22 qUU $Zh-nrr.I rnrupphp nulqmplnrhhhpn{ frpur\urtrurgqn{ hbdhulprup hhururqntnnr-plnr-trtrhpfr

2p2urtrurllhhpnrd urdhgrlurb plntphqlthnlt, purrlurhphhph, h"p hlnr,phpfr nt \urnntg{urbphhp}r phntpurqphpfr

hhr.nurqnrnnr-ri nhtruqhtrurqlrSpur\uur3urtr, dh\urpnhur3frh tlurtrpurrl|rurriurh, uqh\upurqfnnur\urh, ururppurlfrh



tfhplnrbnrplurh h qpnQfrlmfhup]rur3]rh hrlurhur\htpn'l: fh]tftwpulq, Q]pwnuQwftl
2.1.2. Vnh4bhutug{wE ttlt2wttu4phpl hhn nwppwQuh ttutufifQhhplt It twnwqwlp[wtt finfuutq4hgnry1wlt
fihqh8*

Or-unr-dhuru[ph1 rfhtnrurltrhpfr h 2pur3]rh lntbntlphhpfr huniur\upq]r r]pur h1h\urpunfurqhfruur\urh b

rfhluurtrlr\ur\urh rJrnluruqqhgnr-p;mtrtrhpfr hhurhruhpntl p{urq}rhhlupntrhhp[ urnur2urgrlurh rlhp2hpu $Zh-nui
hur3r.hlrurpbprlurb hphnr-1pfr urnurhd,hurhunn\nr-plnttrtrhpg h \frpurnrfuh htrurpur{np phurqunlurnhhpp: fh]tttttutpwpl

Zhururqnurhl n2 Snurnnh$nur\urlr{ (Hf, Zr) purnur{urlhbu frntrtrhpml ltqfrp{ub frpfrnui}r h}rnpuruir bur{ur1ur,

1|rtr plnr-phqhhpntil urilqfrurnr-4ru-rlrntlurl|rh tllt$n*Ugh"h purrlur4pfr:lthph uuhrlbrlurh htrurpunlnpnr-plnthhhpp

urhgnrrlurSfrtr rihururrlhhplr (Fe, Cu) lmhlt*\lt frntrul|rtr f"t"*lhh: Zhpulrg luqhpurS|rh qpqnriurtr hhurhurtrpn{

]uurnhmpqhtptr t_"l1*t- 4fr$nrqlrur3|r 2hnphfnl tr2tlurb \urnnr-grlurbplthplt uurhrlbrlurh ilfr2ngn{: Lduh ab$pu\ghnh
hurriur\urpqhpp \&hrurlnptlhtr ph\riurh gnr-gfr rlrnrlrniuntp3unlp frtrptruSf\utlub \ultulbhpf g: lQlrywnutQwttl

2. 1.3. Vluwhut4np4lz2hbplt #hqhQ*

')ntrnpur3frh (Ga) tr ur\ghulunpurlfrtr (Li) |uurntrnt\hhpn{ ZnO purrluitrp}r npn2u\[r urhrlunluruhftlt L"\utL
+lr$"rq thqlrpilurh rl2ur\r{ub urh}uhnlnq}rur1f hfnlurh r{pu uurhrlbhl n2 qbrulfh pullrurtrgf\ dh\utpnlth\-:h
tnurpphp punlrurhgh\ huirlnpqfr2hhp, n-urfrqir lluihurlntl pu+uhgb\ qur2ururS|rh urpurhqfrur.nnp, purr]rurhgfr\

4frnr1: Zhinurqmnhl 4ur2urur1[rh t$h\rnp h uuiurg{urb \urnnr-grlurbphhpfr ilpltulfh dh\utput\uttr phnr-purqphpp:

Zhururqnurhl uururg{rub 4ru2urur3}rh Snurnurpurhq}rurnnphhpf $nundh\upur\rutr phntpurqphpg h ulurpqurpurhhl
rlpurhgnr-ri $mnndt\urpur\ruh mdhrlurgriurb ilhluuih[qrig: U2u\h1 p-n urhgntilhhpir mrlqurhurlurg nhnpn{
purqilur2hprn hturhpn\runntgr{urbphhp, frtr2qhu hurh ur\ghqurnpurlfrh (Li) h 4ntrnpulfh (Ga) }uurntrnr-\trhpntl ZnO

purqurhphhpfr 2hprfur4fr$nrq]rnh ltqfrprlurh ilhpn4 h]rilh{ub ZnO-}r hilfp-purqurhphhpfr thqhnnrt
urnqnlnqlrur\urh qunn\hpml |uurntrnr\|r 2hpurhpml burb\hlm h hhtnurqur ppbdurh .lF* r). qEurlfrh hlhllupur\urh
ururpphpfr urnhrlbrlurh hruriurp: lhfidhwVwp, QlrywnutQwttl

faullrurhgfr\ hurrlnp4fr2 ZnO:Ga-[r purrlurtrptrhpf hfiluh r]pu il2u\ht p-i-n \urnntgrlurbphhp, munuihuru]rph1

thqlrprlurh uthulhg \rulu{urb \urnnr-grlurbptrhnh urhuur\urpurp 4}nfur4pnrp3nthp (-106-lrg -10' Ohri'urf), urpqhllurb
qmnnl lurlirnrplnthl (2.8-lrg 3.3 h.{) h oqrn[\ur\urh pulfnutrghfrnr-p3uh uqh\upp: ZnO-[r purqurhp'hhpfr hfrilult
{pur uunuhul rlurp}rqnhrulfh hhtnhpn\urnmgr{urbphhp: gurtnurphl hur}uhur\urh ur2}uulnruhphhp hurr1np42[r,

nhqfruurnpfr, +hnqb h rlur2ururlfrtr urpurhqlruurnplr oqururqnpbriuilp ilh\ tnut\4fnb {pu purqrlurururpp pu+uhgh\
rifr\pnuluhrturl|r utnt4brlurh nqrlntp1tulp I Qlrywn utQ tu ttl

Zhururqmnhl rlb$nr-qbnh hrlurtrur\m{ thqirptlub ururpphp ur\ghqumpur3lrh h 4nhnpurlfrtr }uurnhntp4hhpn{ (Li,

Er, Ga, Al, Ag lt *tD ZnO purqurhphhplr oqurfr\ur\urh phmpurqphpp, npnhg hlrilub tftrui hhurpunlnp t utnurhrul
qu2ururlfrtr urpurtrqJruurnphhp, 4frn4hhp, |rhlqhu hurh i-2hpurn{ rupburl}rh hghilhhuhhp: 9urr.nruph1r1}r$ntqur3frtr

rlru\mnr-riur3|rtr dhllnpnhurdurnurqurlpurlfrh rlrn2hgpriurh hrlurhur\bhpnrl thqfrprftuh ulpnghunr-ri utnurgrlrub

tnlnr2hhplr ptrnrpurqphplr hrurihr.lunnnr-p1nrh: .{u\nmrrfurSfh h1h\upnhur-durnruqur3pnuiur3}rh r}rn2hhuurhgrlurh

hqurtrurlnrl urnurhurl ZnO, ErzOr, LazOe, YbzOs opulrqhhplr b trprutrg r.nurpphp tnurpphpnrl thqhpqurb
]uurnhnr-prlhhnltg f*l\urgurb hhrnhpur\urnnr-grlurbphhp h purpur\ purrlurhphhp: .lurlnrnr-rfur3|rh 2hpriurlfrh
ribpnrln{ r}rn2hhuurhghhl SbzTer h SbzSs Fulllurll 2hpurhp}rg purq\rugub \urnntgrlurbpr,ft,p: lQlrywntuQtutt)

2.1.4. Eutp 2turltryhntpltuttp hwttutQtuVqhlth 11 tuutt4Qwnntgtlwtpttfult #ltqh|*
hpur\rutrurghhl Cu-C (qqfrh&-uibluublh) hurhn\nilqnq[uhhpf \urnnr-gtlurbpulJhh tr rlurqhlruurllurtr

hurur\nr-plnthhhplr ntunr-rfhurufrpnrplnrh' \urlurlurb ulqttdh hrutrnriurulifr$thnh turthnlrg h urb]uurbtlulfrL tfurtnpgfr
hhtn rfrnfuurqqhgnr-plnr-trfrg: Zhuuuqhrnhl r.Ihuurrl-ubluubfh \nhuur\rnur3$r urlrpntlpnui frgp]r tnhlun[n]urfurh
hhurpun{npnr-p3nr-hp, nuplnrplmhg (rihuur{bg ub}uubfrh \unf hur\runuhU) tt 4purtrntl qurlilurhullnprlurb 2hprnfr
rfurqhfuur\urh hunn\nrplnrhhhpg: trurgurhurlurhl Cu-C hurhn\mfulnqfuhhp[ Shnnilurqhfruur\ruh h-.I
unrqhpqurpurtiurqhfruur\urh phnr-3pp |rpur\urtrurghblnrl h1h\upnhurl|rtr rfurhpurqfrurfurtr, nhhrnqhl-rSrutr

+lr$n*qghur3f, nhhrnqhhiurh \lurhrfurh, nhtrurqhhlurh Snurnhlh\urpnhurlfrh h nunlurhlurtr uulh\rnpnullnqfnul|r,
riruqlrfruur2urrfrnr-plurh h ilurqhlruru\urh nhqntrurhufr rlhpn4hhpnrl hunlurfrp hhuruqnunr-p1nr-hhhp: lQlrywnwQwhl

2. t . 5. 511 qlt U ta Q w tt h1 n tpwp ut ttn tpJ n t tt, ttnp tt1 n tp bp

Zhururqmnhl hnun{urlhhu r.nurpptp \unn}rntrhhpntl hnhurpurphpnr-r.i rf}run{urlhhur }uurntrm\hhpfr hhptlmbtiurh h

tJtgph S"lohururnr-grfurh ilhluurhlrqilhhpp: Opn2hl plnr-phrlur\urh gurhgnr-ti ]uurnhnr\fr rnhrlur\urltlfurh tfhfuuhfrqil|r
t|1rur (hurhqnr-lgtrhpmrVrlfr2hurhqnr-lghhpmrl urhrlu3hurgnr-rl) rlnrnurllur 2p2urqunnlr, 2ur$ur1|rh qnpEnhfr b

h1h\urpurpurguruur\ruhntpluh urq4hgntpSntl4: lh|{ttwp wpl

hpur\urhrughhl Ce tr Pr [nlihhpnrl ur\rnfllurgtlrub hnhurpurp]r \urnmgrlurbpntl plnrphqhhpfr hhururqnrnnr-plnrtr-

trhp' nr-qry{urb \urqrlnr-p3urh rnhuurh\1nrb}rg urnun{h1hhnuitr\urpurl}rh ilfrurgntplurh purgurhur3rnrfurtrp: Uuruhrutln-
purqhu' (1) U2ur\hl h urdhgtrhl Ce-nrl h Li. ur\urfr{rugrlurb YScAG, YGG hnhurpurphp (rlfrurp3nr-phq h purqilurp3nr-

phrl rnhupn{) h rlhplntbhl Li- hhpilnrbilurtip qur3riurhunlnprlrub t$h\tnhhpg, (2) U2urqhl b rudhghhl Pr-nrl h Li.
(hurh Ca2.) ur\urfrr{urgrlub YAG h LUAG ri}rurplnr-phrlhhp b rlhplnr-Eh1 Pr fnhhhp}r rlurlhtrururlfrtr rftrdurlhhpp:



[QfpwnwQwtt)

Zhrnruqnurhl B4C hunlhlmrllr h qfrh4 rlrntlutlfrb ufrhphqdurh ulurltlurLhhplr rlrnrJrnluriurtr urq4hgnrp3nr-hp
Bir.zPbo.sSrzCazCuaOy(B+C). p*p&l 2hpriuruufrdurtrulfrtr qhphurlnp4$ {rnr-lulfrh purqur4pnrpSurh d.hrur{nprfurtr,

rifr\pn\urnntgrlrubplr, tpfrurfr\ru\urtr 2hpiluruurfrdultfr h hnuurtrpfr !1Lu:lQfpunuQwtt)
Zhururqnuhl Lhhpqfrur1]r urqplntphhp]rg urL\ur]u rlhilp]ruurnpurl]rh \urnnr-grluibptrhpnttl (RRAM) nhqJruur]l{

rlrnluurp\nrrftrhpfr rlpur durnurqurlptiurh urq4hgntplnr-hp, frtr2qhu hurh urpl \urnnr-gr{urbplthnh hfnfurtub* It
nru4frnur\urfrl durnurqurlpriurh 4hurh\urnphhplr il2ur\ilurh hhurpun{npnr-plnr-hp: ZhururqnurhlZnO, TiOz h LazOs

rlpur hllltnlurb rihrlpfrurnnptttplt hurur\ntplmhhhpir rfrur qurilrfur- L phurur-durnurqur3priurh, frtrlqhu hruh qpnr.n-
nhhhpn{ (H.) durnurqur3pilurh urq4tgnrpSnthp: thhururqnur{hh rfhrip}ruunphhpfr hunn\nr-p3nr-hhhpp, fr}o*n\-
riuilr plrnt3pg, qfrtiurgllnthmp3nr-hp h durnurqurSpurjhh urq4hgnr-p3nr-hp phnr-purqnhhnh !1ru:[Q]rywnwQwttl
2.2. Oqu[\ur h luqhpurtlrtt Qhqlr\*
2.2.1. Ptluthnwfilt h n2 q\ryftt hpbnqphhp, [4ntphp b utupphV

Lhpnhqnhunnnpurl|rh 2rulluruhprlurb qurpurr.ihurplr\u\uh urpnhdurh hphnr-3pfr hurtiurp' co3 = cD2 + (Dr

hhtnurqntnhl |uddr{urb {rdur\hhpfr urnur2urgrlurtr htrurprunpnr-p3nrhp {rn}uurqrlnrl iln4hp}r {rdur\hhp}r ri}r2h:

'rlurpqurpurlrhl ph np iln4hpfr {}rdu\hhp[r il[2h t urnur2urhnul urnur{h1ilhE }udd{urbnr-ppth: lhfttttwptup]
-{hpuruhptlurb p{urhurur3}rh qurqhpnrti unnnrlhhpfr urung}rurg}rur3}r hrlurtrur\nrl qhpuurnp rinlh\nrfrhpfr

&hurrlnpilurh ulpnghufr \urlnttrurgtiurtr hqunnur\m{ nr-unrrfhuru}rph1 n2 qburS}rh prlurtnnrulfrtr hnuniur\urp4ur\
hurtfur\urpqhpnr-il "urh4urp&hfr \npnr-urntrhpfr (ahuhqurghurlb) LFhq dh2riurtr hhurpunlnpnr-plnr-hp qpqnnrl

lurqhpur3frtr lur2rnh hunlurulunnuruluurh \nh$|rqntputslrutth ptrurpntplunip: flr-unuihurulrphl ur3u hunlururhpuulnr-rf

hurdurluul|rh nhqnhruhulr \nhh*hh b qurpphpur\urli hruurnr-rltrhpnrl \nli$|rqnr-purgfrnh rfn4hltrhpfr

\|rp iun h{rntp pthy: I hlt tt tt wlt wFl

2.2.2. Lutqhpqlh twnutqryp[uttt fufuutq4hgntp1niltp {fi2utt/ut1pft hhn h qbpwputq bphntlpfibpp oqu}QwlnuI

Zhurruqnuhl 87Rb-h Dr qbfr uruinrftu\urh urhgmilhhplr hurdurlunr-p3urh \urlunrrih unnnr"tru\urh qnlnp2trhhfttt

]uurnr-plnr"blrg' oquurqnpbhln{ uhlh\ur}nl urtr4pruqurp&rftutr hrlurtrur\p nntpfr4]rnr-ti]r uruntiur\urh qnlnp2fr
qurpmtrur\nq qhpLhrl F22b Z = N2 = 398 trli h Z < 100 hti hurutnnrp3nr-hhhplr 4hqpnr-rf: U2u\hl tnhuur\urh rin4hp
npp \purgururpir utnurgr{urb urnurh&hurhurur\nr-p1nr-trhtpp: lhltIfruFlt4ll

Zhururqmnhlururnrl - +hhh\ttrnhh (Z*ft".qur dur\hphmip) rlurb-4hp-{urlulurh rlrn}uurq4hgmplnr-hp \urfrnr-rf}r
Dz qblr (^ = 767 hti) qhphnr-pp urhgnrritrhpfr hunfurp, oqrnurqnpbhln{ uhlh\rn}r{ urh4prurlurp&riurh hphnr-3pp

hurtrurp22lrg, 1un[h1nrl nhqnhurbuurl]rh hurdur]unrplurtr "\urprl]rp" 2hrplurh \ur]uilurbnr-p3nr-hp trurhnp22fr

rfrnrlrnlurln\ hruuurnr-p1nr-hfrg' 50 - 120 tnl urlrpnrlpnr-rl, oqrnurqnpbhlnrl hhrl2hpu (- 1 UZg) uqh\urpurl
lurlnthplullp rutrph4hurur 4frn4ur3frh lurqhpurS]rh durnurqur3pp: 9unnurphl rnhuur\urh iln4hfr hulfhrirutnnr-p3nr-h

rlrnpd.urpurpur\urh urprllmtrptrhplr hhur: fhlttttttuVwq]

Zhrnurqnurhl ssRb Dr qblr AF=O, Amr=0 2n\rfurtr \urhntrtrhplrh purrlurpnnrl 12,0> -+ l2', 0'r L 13,0> -+ l3', 0't
ururnr.Iur\urh urtrgnrtihhpg, |rh2qhu trurh sTRb, Dr qblr 11,0> -+ l1',0't L 12,0> -+ l2',0't urhgnr-rihhpp,

oqrnruqnpbhlml nrr pfr4|rnr-il|r unnmfur\urh qnlnp2frhhp qurpnrhur\nq L = 398 hil huruurnrp3unip hurtrnp22]r

\lurhilurh uqh\urpp lurqhpurS|rh durnurqur3plr qbulfrb' n- phhnurgrlurh huniurp, uipururp]rh rfurqhfruur\urtr qur2tn]r'
0.01 - 0.7 Shulur tnfrpnrpntil: Ztururqnurtl u1l4' rutrgnr-ritrhpfr \frpurnntplnrhp \hllupunfurqh]rurullurtrnphh
hurpnr-g{urb pulliurtrgh\nr-plurh hphm3pnul: U2ur\h1 uhunr-plmh urlu urtrgnrrlhhp}r .l*frpU
(hurrfurlrur\urLnrp3nrhp h hurdurfuur:tth qftppn) rfurqtrlruur\ruh 4ur2rnnr-rf h\rupurqphlnt hulfurp: fhf{ltwpwpl

Zbururqnurhl purpd.p2hprfuruur]r.durhurl[h oultn[\ur\urtr p22nui qurpnr-hur\r{nr1 hururpfrmrifr tr nmp]rqfrnrti]r
qurqurlfrtr ]uurntrnr-prlnuf 2hprlurlfrtr rihluurtrlrqrlntl urnur2urgurb NaRb dnlh\nr-fr \lurtrnuip uqt\urplr' 300 - 900 hil
tnfrpntpnril, oqr.nurqnpbh1nq Z = 4 uri hp\urpmpSnrh unfpnq2mfrh 2ulfrSntrlurlfrg qurupuruunlurb oqrnfr\ur\utr
F2|ZE, npp \rupnrl k nurpug{h1300-500 0C, h hunnnt\ luniu1hp, npnhp durnruqurlpnr-rf htr' 200- 1000 hti 1ur1h
uqh\rnpurl urfrpnr-lpnuf: [h]dltwpwpl
2. 2. 3. O u7 ult Q w Q ut h h p{ w b w q} b I h Snp tIw nlt Q ut

Zhururqnurhl prlurhrnur3|rh gurhghpnr-rf ]uddrlurbntp3urh 4huhprifrtrfruulr\ pur2|utiurh hnp uluhilur' hfrilhrlurb
hhnullnp hurhqnrlghhnh ,Ihll, purqrfur$nurntr rlrnluurtrurlllurh rfuur: Uurtrpuniruuh 4irurup\h1 urlh 4hqpl, hnf
prlurhururlfrh hurhqntlghhpp runrutr&frh ururnilhhp hh pur\urp4rlurb purp&p purpnpru\urLnrplunip oqrnf\urllurtr

|unnn2trhpnni, npntrp \urqtlurb hh $nurnhurSfrh urfrpunnurphhpnrl: lhlttltnapwp]
Curpnr-hur\h1 nhqnhurtruul[h 1uqh.pru3]rh durnurqur3priurh ururpurbrlurh urhuur\urh hhururqnrnnrplnrhhhph

urfiurfrur\ruh rfhururrlhhpf qurqhpnril uururgfrnhurp h frilqnr-1uur3]rh nhd]nihhpnuf: 2hr.nurqnuhl lurqhpurl]rtr
rlur2urb hurdurlunr-plurh Epriurh rnurpphp nhdlrtftrhpnr-r.i urfiurfrur\urh unnnrltrhpfr tr 4purhg ruhuurilpfrhplr
phur\hgrlurbnr-p3urh urhqulfrnluntplnthp, frhyqhu hurh rlhpurbpurqpun{np{nr1 urtnnilui3}rh r}rullurtrhhp}r b
prlurtrtnu3|rh hfr2nqmp3urh frpur\urhurgnr-rip ntunuihurufrphl{ hrF u}uhdurtrhp: U2ur\hp prlruhrmulfrll



utqnFhpilhhp 1r prlurhururl]rh hur2rlurp\tthplt uluurltrhpfr \ntfqhhuurgrfurh rihpn4htp: lhlttttwpwpl
2,2.4. OutniQwQutlt It pqhpqlh funtphpf fifqlt|*tt, uhfutnlnqfwtthp b uupphp

Zhururqnurhl hpplrnr-rflr tr ghpfrnr-rtfr frnhtrhpnrl \n\lt*\h ur\u]rtlug{uE YAS plntphqhhpnui }urunhntplurJbh
fntrtrhpfr rifr2li h1h\urpnhur3]rh qpqnrftuh khhpqfru1fr r]rn]uurhgilurh hphnt3ptrhFp oquurqnpbhl.l uurpurbur\urh h

uulh\urpurlfrtr 2urrfrnulhhp, frh2qhu hurh qpqnr.Iurh lrtfqnr-1ulr rnurpphp uhnqntp3nrhhhp h lrhurhhufr{nr-p3nr-hhp:
gurnhtghl YAG:Er-Ce plnr-phrlnr-il h1h\rnpnhurl|rtr qpqnrirutr ktrhpqlrulfr n2 durnurqurlpnufurS|rh rJrnluurhgilurh

urhuur\urlr rin4hl npn2hlpurlurhuurlfrtr hurrluruurpnultrhplr hururnurtnnth qnpbur\frgtftpp: lh/z{bu]I1upJ

U2ur\\ hp\nr- ururpurbur\urLnphh pur2]uriurb opSh\urhhpfrg purq\urgurb 1urL42ru$tnf fnfnluntplnthhhpfr
ri2urur4frururp\ilurli bnp rfhpnrl: Shuur\urtrnphtr h r{rnpd,hur\ruhnphtr 4frurup\h1 urSh 4hqpp, hpp lurh42urQinh
oplh\urtrhplrg 1nr-1ufr 4|r$nr-qfrntr urtr4pur4urpdnrrlhhpp npht uqh\upiu1|rtr rnlrpntSpnul prurlur\urhur2urrlr

\nlrurpururnurl|rtr thtr' 4pulhgbg rlh\p rutrurhuhlnr- hurilurp: fhrttftraVwp]

Oqtnlr\ur\urh hqurtrur\nrl' oqururqnpbhlnrl ri'{ur hqnpntplullp 24[Spulltn{nq phuhlurh tltfhn, &bur{nph1

$nurnr{nltnurfr\ hphnrlp]r 2trnphftl Lhsphph prudurtrilurh nrdhrl dhllutpur\tuh 4ur2rnhp (105 .VurI) 4nqfpr{urE
firp]rmrf tr]rnpurur]r p3nr-phqfr Eullurlnui h ilu\hphnlJfdb qpur, h ]rpur\urhurghh ilbh2h 1000x1000 il\tf'?\upqfr
rtur\hphnrlph ,ln* pur2]urlurb ilhb purtrur\nrplurdp .Ilrl1tt"- h hurhnilurult[\htp[ qhpnr-rf h tfurh]rqntlurgnui

$nun{nlrnur}r\ nthhfrtrhpnrl (photovoltaic tweeze rs) : [hf tlttwp utp]

hpru\rutnugtr[ gurbp Snhnhurlfrti hlmphp]r' KPbzCls-EC. b LaFs-RE3. (RE=Ce,Er) p3nr-phqhhp]r npqhu

2hpiluruurlrdurhlr oulurfr\ur\urh uhtrunprulfrh (9OU) oqururqnpbrlurh hhurpur{npntplnthhhp}r hrurlurfrp
hhururqnurnr-f' hlnlhrlrub h2rlurb plntphqhhpfr uulh\urpur4fruur\urh hunn\nr-plnr-hhhp]r h aou-hp]r ur2]uurtnurhp]r'

$lnrnphughhsbultb frhurhhufnlnr-p1nr-hhhpfr hurpurphpnr-p1urh, ]uurnhnr-p4ur1]rh tt"lth hih\urpnhurl]rh
ilur\urp4ur\trhplr \urtrpfr rnhnrlnr-p3nthhhp]r hurpurphpnr-p3ruh, ulupptp uttph hp\urpmplnttrtrhpfr r$ru \lurtnfurtr
qnpbur\|rgtrhpfr hrupurphpnr-plurh !1',,u: lhft {hwp wpl

0.01 - 0.7 Shulur urprnurpfrh rlurqhfruur\urh qur2urntr.i nntp]r4]rnr-rflt qtl"pZtt ulurpnthur\nq hurhn22ntil AF=0,

Amr=O "qrnlur\urL rftuqtrfruur\urh 4ur2rnnr-rf rupqh[lurb, uur\urlh riurqtr]ruu\urh 4ur2rnntd pnr-11unnpr{rub"

ururndur\urh rutrgnttihhpfr h hph\tnpruriurqtrlruur\urhnphtr hurpntgr{urb puqiuhgb\ntp3urh hphnr-lpfr hqurhur\fr
hfniurh rlpur ti2ur\h1uqh\urpurl hhq (10-15 UZg) oulnfr\ur\uh nhqnhurhuhhp]r d.hurtinprlurh rihpn4' unnnrfurlfrh
hurdurlunrp3urh tifrh2h 8 eZg r{hpui1ulpqnrl tr2fr2hhpfr utnhqbilurtr hulfurp: fQftpwnutQuttt]

hpurlruhurghhl u€urupptlurlq4 phptrnp2|rq, ph\hpnr-pluitr hhtn hurtiunnhq r.I2ur\tlnr1 op3h\urhhpfr

ururpurbur\urh tnur2ullr &trurbpriurh oqundh\urpntrurl[rh-bpurqpurl]rh hurilur\rupqfr \unnurphlurqnpbnul,
rfurutrun{npurqhu' 2urpdur\urh oplh\rnhhpfr urhuurbprlurtr trqruuur\nr{ h{urqhghhl 2ul}liurh rnhnrlnr-plnr-hp h

pruphlur{h1 Snrh\gfrnhurl pLnrpruqphpg: hpur\urhurgtrhl tnur2ul}r rin4hlur{npilurh rthpnrlhhp}r, 3D

urqurqpnrplurh hrlurhur\hhpfr h urqurqptiurtr trlnr-phplr ri2ur\ntillihp hfnih{urb $Zh-nr-ri ufrhphqurb
Lrurtrnriurulrfrhlthnh !1':uu. lQlryunw Q w ltl

U2ur\\ oqurfr\ur\ruh qur2urqurhfry'uhurqurhqnrl uurpp' lurqhpurSfrtr rlrtr2fr hp\urltrpntl rllrtr2h l \rI hhnurtln-
pnrp3unip ]un2h4nurtrhpfr hurlntrurphprlurh tr htnur{npnr-p3urh npn2rlurh huniurp, oqtnurqnpbhlnr{ rl.{ur-ur1}rh

hqnpntp3unip rinqnr-lurgilurb ]rtr$purh-p.ihp prqhprulfrtr 4!n4, lntuururh4pur4urp&2urlfrh tnurpphp h qpurhgnrl/
ruqu:.rfnr1nr-1urghnr1 hulfur\urpq' Opn2hl drunurqurlplrrl h qpurtrgnrl huliru\urnqhnh, fh2qhu trurh ilnrlntlurgrlurh
oulurfrriurl ur2fuunnurtrpurl]rh nhdfrilhhFp, uluurpuuurhl uurpp]r LuFnlrurunp rnurpphpur\: lQfpunwQuttt]

Curpnrhur\h1 qurqhFh, rftuuhur{npurqhu' urfinh"tt q"t"nZlthhp}r 4hurh\rnilurh hurilur\urpq2n{ r1h\ur{urprlnrl
oulnfr\ur\urh ulnllurpfnnnhrul|rtr nqlrfb riurhpur\hprnlr ri2ur\nr-ilp hfrilhrlurb tihtnurqur\urh purpur\ burb\nt3pnrl
NaCl qpfrqriur3frg dh2hh frhSpur\urpilfrp urfrpnr-1pfr lurqhpurS]rh durnurqurlpriurtr ]uu]uullurb p[{ hhppflr
urtr4pur4urpd.rftutr ululdurhhhpnui qpurtrgtlnrl uqqurtr2urLlr 'firu': lQfpwnraQtattl

Ulrur2hpur h*Ffu llndm{ qhhhpunnnpb (SFCO) h}rilurh r]pur .A}r hu U1u ph\hpntplurtr hhur huniunnhrl il2u\h1lt
utnhrlbhluhhunphhplr hnp 4uru tluluururhur{urE <1 il}r\pnqrunr-u qquJnthnr-plurdp lhhuuniurqh}ruurlluh 4ru2tnhp}r

lnrfqhlruurg{urE rfurqh}ruur2urr]rfr uurhqEilurh hurilurp: lQ}pwnw Q w tt)

kurqrfur\hpqnllqru ( Ununi'Ilulunrurh )
(whnft utqgwbnft)

( Unuril'Ilununrurh )

(utbnil wqqwhnfi)

h)

O'n*qnlt qtrurur
utqpntplnLb)
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u\h\u$n11
urprgmtrphh-

nE,4lruhg
npur\u\urh h
purhullu\utr
gntguhlr2Lhpl

\unnrup-
ilurtr

drud\hu-
uuIrLr

qurhurh-

2qnrl
qnulurpp
(hurqurp

rlpuril)

1 9nhlhtiuug{ub
ilf2u{ulphpf
(ur14 p{ntil tiur\-
pndnlh\nrlLhp[)

\urnnrg{ubpuSfh
hhururqnurntp-

lnrtrbhp
(57.0o/o hbltb. /
43.0olo \fpurn.)

Lnp blntpbp| h purrlur-
hpur3fb \runnq{rubp-
hhpfr hhuuqntnnu.f
nhhuqhtru4f $pu\uur
1urtr, k1h\urpnhutlfh
tiurtrpurqlrmduh, uqh\
rnpru4ftnur\urh, ururpp.

ur1fh {hplmbntplutb h
qpn$|rlnilhuphur:ltlt
hnrutrurLhhnml

Surpphp nrrlrlnrplnttrhhpml [pu\ubutg{-
n1 htururqnurnrplmhtrhplr 2p2uhu\bhp-
nril urdhgrlurb p3ntphrlbhpf , pulurbphhpf ,

hnp trlntphpfr m \urnnrgrlurEpbhpf phmp-
urqhph hhuurqmnmrl nhhurqhhurrlfr$p*\-
urur3urh, L1h\upnhurl|rh duhpur4ftutilutr,
uqh\rnpu4|r-urur\urtr, rnurpput3fh {hp1nt-
bmplurh tr qpn$frlmfhrnp]rut1]rL hriuhur\-
Lhpn{:

Squqp{urb
hn4t{ubLhp,
qfurudnrln{-
Lhpf qh\nt3g-
hhp, uruph\-
urh hru2{hm-

{ntplnrh

0U0r/20-
3l/03/20

t974.6

01/04/20-

30/06/20
2393.2

0r/07/20-
30/09/20

2393.2

01/r0/20-
3r/1.2/20

287r.9

2 rrnl4hbuurg{urb

il|2u{urlptp}r
hhur rnurppur\urtr
ilruultf\Lhpf lt
6urnurqur3prlurh

rlrnluurq4hgnt-
pluL $fqfllur
(22.0o/ohltl1t. /
78.00/o \lrpun.)

Uur\hpLnrlpbhpfr
urtrhurppnrplnrLhhp[
hhururqntnnuf' ttgp*-
rlnprlrub iluultf \Ltpft
drunurqurjprlurh d[2n-
gnrl, gru6plurpmdurSftr

hilruhpLhpf il2ur\mil,
ilfruplntphrlhhpf dun-
urqu3purlfb {huru{u-
8pLtpf ilhluurL[qilbh-
pfr htururqmnnrrl

Uhrnurll-rhpfr h 2pulfL 1nr-bn lptrhpfr huni-
ru\urlqh fuu t1h\tnpuilurqhfuut\tuL h

rlhluuhf \u\urh rJrnluuq4h gnrpl nthhhpft
hhuhruhpml prlurqfrLtlurpnlthhpf urnu2ur-
grlurh huSurhurphprlurb hphntlpf urnurh&-

Lurhurn\ntplnr-hLhpfr ntunulhurulrpnttl h

\fpulnrftutr ptrurqunlruntrhpfr npn2nul:
Utrgntdurl|rtr ilhrnurrfrhpfr (Fe, Cu) \nhlt*-
\fr fnburlfb rlt"loutp\h: Zhputbg lurqhpur-
llrtr qpqnrlurh hhurhubpn{ }uurntrnrprlhhpfr
1n\ur1 qfr$nrqfrurlfr hlutru\n{ n2 $nunnh-
$fr*l1*hrl (Hf , Zr) purnunlurlhhur fnhLhp-
n{ thq}p{ub fpfntd[ hfnpuru[ bur{u1-
ullrtr plnr-ph{rhpnttl \urnntg{ubphhp}t
uurhlbnul h rlputrg ulfqfnnnr4ur-rlrntlur-

lhL +h$nur\gfrnh purlur4phfrhph ntuntil-
truruhnnul:

Squqp{urb
hn4{urbbhp,
qfutudnrln{-
bhpp qt\nr3g-
hhp, uurph!-
urh hur2{hu-

{mplnrl-r

0t/0r/20-
3U03/20

3449.9

0r/04/20-
30/06/20

4312.4

0t/07/20-
30/09/20

4372.4

01/70/20-

31/72/20
5174.9

J 9f uurhurlnp4fr2-
Lhp[ $fqf\u
(6.20lo hftftt. /
93.80/o \fpun.)

Oqrnntlh\upnhulftr
\frpunntplmtrhhpf
hqulnu.r\nrl hurlnprlf 2

opu[4u1$r purryuhp-
hhpnul hnrfn- h
hhurhpnurhgnrilbhplt
urnhqbnui nr
hhr,nurqmnmrl

'Intrnpurlfrtr (Ga) L ut\ghqunpurlftr (Li)

]uurntrm\Lhpn{ ZnO-} purrpubpf 1n\u1
+Ir$nrq thqfrpriurh rnhluhnlnqf u:3f hfdult
,lF* .t) qbul[b purfutrgh\ L1h\npnhf\-
ur3fr r.nrupphplr hurrlnprl[ltrhpf , n-l1uhru1-
ml 4ur2nurlftr rnpurhqfruurnph, qhn+h
rf2ur\mri, utnhrlbnrri b htuluqnr.nnril: p-n
urhgntilbhpf nulrlurhurlurg 4fppn{ puqil-
ur2hpur hhrnhpnll urnnrg{ ubptrhp[ uurh4 b-

Sqruqp{ub
hn4{ubhhp,
qfrnudnln{-
bhpf qh\nqg-
Lhp, uutph\-
urh hur2{hur-
rlntplnrh

01/0r/20-
3l/03/20

1109.9

x hputQwbwgtlhfip tllt2ngunnulbhpp bhpQutlughfu hnwttultuQqltlt tltnLlbpntl



ntrf: Oy qbur3|rh t1t\rnpu\uth ururpphpf
umtrlbriurh hrurfurp ut\ghqurnpusfL L 4n-
hnpru3frtr ]uurnhnt\hhpn{ ZnO purluhphh-
pf 2hptiulfSnr-qlrnh lhqfptiurL hnp ilhpn-

4|r rf2ur\mrl: Oru+utbgh\ hurrlnp4|2 ZnO
purrluhphhplr hfllurL rfuu p-i-n \unnrg{-
urbphhpf h {urp}rqnhulfrh hhurhpn\urnnt-
grlubpbhpf tf2ur\mrl h ntunu^firuru[pnuf:
Ou{uLgf\ n1 qbur3fh uupphp[ hhhpn{
dhll uu\4fpfr fuu purqilurnrupp prurlrru-

bgb\ ilb\pnuluhilulf uurhrl8rfurh &hnhurp-

\ntil:'I[r$nrqu3]rh {ur\nmrilu1fb L1t\-
urnnhrudurnurcurrraurrhh rhnctqnilurh hnur-

0r/04/20-
30/06/20

t387.4

0r/07/20-
30/09120

1387.4

hur\nrl Li, Er, Ga, Al, Ag tr ur31fuurnhnr\trh-

Fnq tbsftnqurb ZnO purrlurbplthpf ulurtnp-
ururnmrl L phntpurqphplr hhururqnunuf:
Lnr3h hrlurhur\ml ururpphp urupphpn{

1tq[p{ub ZnO, ErzOr, LazOs, YbzO:, SbzTes

h SbzSs pur4uLpbhpf h hhrnhpur\urnntg-
rlrubpbhp urntrlbntr,I:

07/r0/20-
31/12/20

1664.9

4 Surbp 2urr{rurlhnr-
p1urilp huilul1tu-
pqtplr L Luhn-

\unntg{urbphhpfr
Shqh\*
(7.60/ohlttl\:' /
92.40lo \frpurn.)

Ubluubbulfh huLn-

\urnnrgrlurbpLhpf lt
rubluurbhutl |rL ilurupf -

gnul duqhfuu\urtr
huLnduuhf\bhpfi
uururgntil h ntunultrur-
ufrpnrpjnrh uh]uhn1n-
qfu\ub L \hhuurpd2-
\urllurb \frpurnntp3 ntb-
hhplr hrurfurp, hurhn2ur-

tut:hl, $hnmiurqhfruLh-
pfr hhrnurqmnnul

Cu-C hurhn\nilqnqfuLhpf llurnnrgrlurbp
ru1|rb h rlurqhfruur\uh hurn\ntpSnthbhpft
nrunnihurufrpnrpSnrh \urlurlurb q{b&h
hurtrmfiuuhfr\hhpf lufhplg b ubluurb-
hurl|rtr rftuupglr hhu {tn}uurqqhgntplm-
trfrg: tlhtnurrl-urbluub[b \nhrnru\rnur1]rtr
r.nfrpnt3pmri 

1Jr 
gph urhrlutlnludutr hhur-

purrlnpntplurh, nqqntplurtr tr 2hprnfr riurq
trfruur\urh huru\mp3nthtrhpfr hhuurqnu-
nrr-[: Cu-C hurtrn\mfqnqfuhhp[ $hnntlur-
qhlruru\urh \utf untqhpqruprurfurqhlru-
ur\urh phntlplr purgurhurlutntil t1h\rnpn-
brulfrh ilurhpurrl|nnriuh, nhtruqhh3urtr

lh$put[ghur:fr, \lurhdurb, $nurntlt\r.npn-
hurlfrh h nurilruL3urh uqhlltnpnu\nqhut:h,
ilurqhlruur2rurlrntp3urh h rftuqhlruu\uh
nhqntrurhufr rftpnrlLhpn{ hurlufip hhm-

uro nurntnrnrhhhnh ilhqnonil :

Squqp{ub
hnrl{rubLhp,
qfr.nurdnrln{-
bhpf qt\nt1g-
hhp, uruph\-
urh hu2{hu-
rlmplnlh

0t/01/20-
3v03t20

2682.3

0t/04/20-
30/06120

3352.8

0r/07/20-
30/09/20

3352.8

07/70t20-

3r/r2t20
4023.4

5 $|rqlr\ur\urh tr3nt-

purpurhntplnrh,
hnp Lrlmphp
(24.1o/o hbilb. /
75.9olo \|rpun.)

9unlilru tr nthurqtlt3 urtt

durnurqurl prlurh 4huh\-
rnnphhpf hurr.ftup hnp
ufrqfr ubopqruhur\urh
ugfLuflugfnh p;ntp-
trlbhpf d2u\md h udh.
gnril, purp&p2hpiluruuf-
durhurl |rtr qhphurlnp4-

lr:lrhnh, ghpilturih\ntuf -

lbhpf U gurbp2hptfutu-
urfrdurhurjfrb 2hpiluh1-
h\up[\bhpf ur.nhqbnuf

h hhuruqnurnu^t, tihr,nur-

rlhtpfr opufqLtp[ hftf-
pF {frut uthilpfuunpbh-
pf uuhrlbntil h
nrunu-firurulrpnrti

bnun{urlthu \uiuf nbhtpn{ lmhupruph-
pntil il|rullulhhur fu urnhnt\trhp| bhpilnt-
Er,lurtr h Dgph tlntuhuuntgrlurh dhluuhf-
qtfhhp[ hhtnurqnurmrf: tr3nrph1ur\urtr guL-
gnul ]uurnlrnr\| rrrhrlu\tuShtiub dhluurLf -

qrJh {fu rfmnurl1ur 2p2urquruf , 2tu$u3fh
qnpbntrfr tr L1h\urpurpurguruur\urhntplurl-r
urq4hgntplurh hhr.nurqnurnuf: Ce h Pr |rnh-
hhpml ur\urlr{ug{urb hnhurpurpfr \urnnt-
grlurbpnrl plnrphrlhhplr htururqmnnr-il nq-
4rlurb \urqrintp3urh urhuurLr\lntbfg urnru{-
hp hhnruhllurpu3frh illurgntp3urh prugurhur-

pnlurhg: Ce h Li* urllu[t{ug{uE YScAG,

YGG hnhurpurphpf il2u[ntd h urdhgnuf,
Li- trhpdntbrlurilp qurlfurhurtlnp{ub k$h\-
rnhhpfr rlhplntbnul, Pr h Li* (hurh Ca2-) ur\-
uf{ug{urb YAG L LuAG dfurplntphqbhpf
rf2ur\nul, urdtgnul L Pr [nLLhpf {ulhttu-
ujfb $du\Ltplr {hplntbntti: Bir zPborSrz

CazCuaOy(BaC). purl&n 2hpiluuulrduhutlftt
qhphrurlnpq2|r {rnrlulfh purrlurrlpnrplruh
&trrurlnptiurtr, rflr\pn\urnntg{ubph, \plt--
f\u\ub 2hprluruurfdurhfr h hnuuLpf fuut
B4C hurtlhlmrllr it qhh+ rfrntlulfh u[trphq-

Squqpt{ub
hnrl{ubLhp,
qfuudnrln{-
bhpf qh\nr1g-
Lhp, uurph\-
urh hur2rlhn-

{ntp1nrh, urp-

unhurqphp

07/0U20-

37/03/20
6946.1

01/04/20-

30/06/20
8682.7

01/07/20-

30/09/20
8682.7



rlurh qur3tiurhbhpf urqqhgnr-pluh hhurur-
qmnnld: ZnO, TiOr h LazOg dtur hfilh{ub
khhpqururtr\urlu ilhilpfuunpur;|rh \urnntg-
rlrubphhpntil (RRAM) nhqfiuuf{ {tnluup-
\ntilhhpf t$ur qunidu- h phrnur-durnurq-
urlprfurh, qpnunhtrhpn{ (H-) dunuqurlp-
ilurh urqrltgmplurtr, $r2qhu hurh rlpurhg

frilutr r$ur nur4|rnur\ufrl drunurqur;prfurh
nhurhLurnntrtnh rlcurL riurh hhururonr,nnul:

07/r0/20-
3r/12/20

10419.2

6 €rluhurulfrh b n1

qbur3fb hpLnt3p-
bhp, trlntphp h
urupphp
(89.7o/o hFilb. /
10.3olo \fpurn.)

Oqrnf\ur\urtr urLr\ut1 -
nth hudur\upqhpfr
p{uhtnulfh $1m\ur-
nturg[ubhpf hhr.nurqn-

rnnu-f, ururntfur\urtr
prlrutrunulfrh qurqhpntil
n2 qbu1frh oqmf\u\-
ub qpnghubhplr
hhururqnr.nnuf

Lhpnhqntnurnnpurl|rh 2u11uuhp{urb qup-
urdhtnpfr\ru\urh cla = <o2 + <^l1 urpnhrlurh
hullurp {rn}uurqqnrl ilnr1hp}r {f du\bhpfr
il[2U ]ud6{ub {fdu\hhpf urnur2urgilurh
hhrupurnpnrpSurh hturruqnurnr{: .{hpuruh-

pr{urb p{rutrmu3frb quqhpnnf urumihhp}r
urungfrurg]nulf h4ubu\n{ qtpuurnp tinlh-

\".Ltrhph dhrurlnpiluh qpnghuf \u.r3nrhur-
gilurtr trqulnur\ml n2 qbur3fb p{uhuut3flt
h nrurfur\urp4u\ huilru\urpqhpntil qlqnnrt

lurqhprul|rtr rlur2uh \nQfqnrpugfurlfr
ptlnpmpluniF +huhulushul[ pf{ dh2d-
rrrfi hhrrrnrrrrlnnnr nrrrrh nr rrnr r fftrrrrrhnnr r f.

Squqp{urb
hn4{ubtrhp,
qfrnudnln{-
btp[ qh\ntlg-
bhp, uurph\-
urh hur2tlhu-
r{nrplnrh

0r/0r/20-
3r/03t20

2682.3

01/04/20-

30/06/20
3352.8

0r/07/20-
30/09/20

3352.8

Ulu hrur.fturnhpuunlil hudurluurSfh nhqnh-
urtrulr \p\trur\f b qupptpur\urh hruurnui-
btpn{ \nh$[qnrpug[nL iln4t1bhpf \[p-
urnhr hmBrurtr hhrnurq nurntil:

0r/10/20-
31./12/20

4023.4

7 Lurqhpurlftr
durnruqruSpilruh

fnluuqqhgnt-
plnrhp ilf2u{u1-
plr htu h qhpur-
puq hpbnrjptrhpp
oqrnfr\ur3nrrl
(86.90/o hbtiL. /
13.1olo \fpurn.)

QnhhphLur h ururnrJ-

rlu\hpLmlp frlu*q+-
hgnrp3urh hphmlpLhpft
hhururqnurnrrl oqu}r\ul
\tuh hutmp2f2hhpnul
qupnthur\tln{ unnn-
rfur\uh qurqhpnui h

4lrurhg \fpurnmrf,

flmplr4|rnuflr ruurmfur\ruh qnlnp2n{ qhp-
trhl f Zlhg utlh\uf ti uL4purrlurp&ilutr
h rlurhur\nrl 87Rb-]r D r qb| urhgnrritrhpfr hu-
durlunr-plurh qntnp2nt. furnntplmhfrg \urlu-
nultr hhunuqunrrf, urhuur\urh dn4hfr il2ur-

\nul: Utnntf-afk1h\uipf\ QulJrlnupu rfur-

\hphnrlp) {uL4hp{u1u1urtr {rn}uuqrlhgm-
plurh hhrnurqnurnul \rufrnr-il| Dz qb| qhp-
hnrpp urtrgnnlLhpfr hudtup oqururqnpbh-

lnrl hurhurp2ghg utlh\urhq ub4pur4urpd.-
tiurtr hpLntlpp, urhuur\urh rinrlhlunlnpnrrf:
ssRb Dr qbf AF=0, Amr=0 2n\rftuh \urtrntr-
trhpfrtr pullurpnnl 12,0> -> 12', 0'>, 13,0> -+

13', 0'> U 87Rb, Dr qbf 11,0> + l1', 0'>, 12,0>

+ l2', 0'> unnntiurlfh urhgnr-dtrhpfr hhuur-
qmnmrl oqrnurqnpbtln{ nnrpfrlfnrilfr
qnlnp2nrl trluhnp22f \1tuhiluh uqh\upp
lurqhpurl|rb durnurqurlplr qburlfb phhnug-
rlurh hurdurp, urpunupltr rfurqtrlruu\urtr
rlur2rnh' 0.01 - 0.7 Shulur rnfpntpnrr-t: U14

urhgnrilhhplr fu u t1h\urpuriluqhfruru\ur-
hnphh hurpntgrlurb pur{rurhg}r\nrplulr
nhqntrurhuhtp uunuhurlnr nr-unrrfhurufrp-
ntplnrh, urhumpSurb il2ur\nr-ri: trup&p-

Squqp{ub
hnrl{urbhhp,
qfuurdnrln{-
bhpf qh\nqg-
hhp, muph\-
uh hu2{hrn-
rlmplmh

01/0r/20-
3t/03/20

5364.5

uurquFuluolqlnFqurqulu
tphntjphhp| hhuurqn-
r.nmrl hhpunf[\pnLurl f lr
hurutnntp3 urh urr,nnr.Iur-

lrutr qruqhpnui, oqrnf\
ru\urh rfuqbfuur2ur{rh-
pf , hudulunrplurtr {hp-
ulurptlnrl nLqtpbhplr
ri2ru\nr-rf h luqhpfr hu-
durfunrplurh urilpur\ru-
qmtl lur3h urlpmlpntd,
luqhpurl[h durnurqurSp-

riurh h unnnrfur\urh
ilf 2ui{ur3pf ntqnhurhu-
urlfh f nluuqqtgnrplurtr
qpnghuhhpf tlpur dud-

01/04/20-

30/06/20
6705.7

01/07/20-

30/09/20
6705.7

uhu\u1frh, prufumilur-

1fL h ilu\hpbnrpurlfh
qnpbnhtrhpf ruq4bgnr-
pl urh hhunuqnunu-l, ur1-

\rufirur\ruL rlhrnurrlhh p[
hp\urumf rinlh\mfrhpfr
&hullnprfurtr h uqb\ur-
pu1[L huru\nrplnthbh-
plr hhrnruqnurnrrl nt
\[purnntplnrLLhp

2hpriruuufrdurLul f h oquf llur\urb p22md
hunnpfnrilf h nmp[r1frntilf ququlflt
]urunhmprlnr-ti 2hpilu3fL ilhluubf qdn{
urnur2urgurb NaRb rinlh\nrfr \ltutmtilurh
uqt\upf hhuru-rqnr.nnul' 300 - 900 Ld
urlrpmpntti, oqrnurqnpbtlnrl 300-500 0C

ururpurgpurb I= 4 rtl hp\upmplurilp
ruripnrpn{rb 2u{r1nqu1[g ulurupurum-
rlurb oqurfr\urtturtt plhZ L 200- 1000 hil
1u1L uqh\upur1 ulrpmlpnrlf drunruqrulp-
nn hururntL rulluhn:

01/10/20-

3r/12/20
8046.8



8 Oqurf\u\uh tr

p{uhuru3frh

ftr$npilutnf!u
(92.0o/o hhilh. /
8.0olo \fpurn.)

€{uhuurlfh urhrlh\ur-
ur{u\ub uh}ulm1nqf-
uhhpf hurilrup hfilbu-
putp u\qpnrhpLhpf hh-
nurqnrnnlti, purqriurilur-

\*ntl-\ ilf2u{ur1ph-
pmd lurqhpurlltl, hrtq-
nlluhhpf tnurprubrlurh
ntunulhurufrpnu.i, pr{ur-

tnnu3fb {fdu\Lhpfr
\nhhphtrur 4t\urtlup-
durb hhr.nurqnr.nmrf,

p{urhrnru3 frtr frh$npriu-
gfnL qpnghubhpfr
oqulr\u\uL r1h\u{u-
pmrlp $mnnhurlfb plnr-
phrlhhpntil ulurp+ult-
{urb uurnhururnilur\urh
hurdru\upqhpnui

€{urtruulftr gruLghpnrrl }udd{ubnrplurh
4huhprffbfuu|\ pur2|uilurh hhnurr{np
hurhqmS gtrtptt .thltt purqrlurif nunlt f "lu-ubu\ilurb {pur hfdb{urb bnp u}uhilur1fr

hhrnruqnrnnrll: Urul-rpruilurub {ruu:pl1-
nul urlh lhqph, hpp p{urhurulfh hutrqnr-

Igtrhlrp runurh&|rh ururnrlhhp hh pur\rupr1-

{urb pup&p purpnpru\urtrntp3unfp oulnh-

\u\urb |unnn2hhpnril, npnhp \uq{ub hlr

$nmnhulfh urfipurururphhpn{: Ufi urfrur-

\ruh rlhrnrurlhh p[r qruqh pnrri' urnurgfrnhup
h frdqnrluurl|rL nhdlrdhhpnul nhqnhurh-

Squqp{ub
hn4{ubhhp,
q[rnurdnrln{-
hhpf qh\nr1g-
Lhp, ururph\-
urh hu2{hur-
r{nrp3ntLr

0r/0r/20-
3r/03t20

3838.4

0r/04/20-
30/06/20

4798.0

uurSfh luqhpurl|rtr durnurqurlpdurtr mupur-
brlurh r.nhuu[urh hhrnurqnrnnrplnrbhhpfr

2urpnthur\nril: I.uqhpurlfh 4u2mh hurdur-

]umpSuh bpilurh ururpphp nhdfilLhpnrd
urfiurfrur\urh ururnilbhpf L 4puLg urhuur-
ilplLhpf phur\hg{urbnr-plurL rnhrlul{rn}unr-
p1urb, fblqhu trurh trnp uluhilurbhpn{

{hpubpuqpurlnlrl".t urnndrul}rtr S*\*-
hbtpf lt p{ulnnul$r hf2nrlnrp3uh fpu-
\urtrugilurh hhtnurqnurnuf: €tlurhuurlfh
ulqnpfpdbhp L hu2{up\bhpf u}uulLhp}r
b nrftu hhuuroriruh rlhannhhnh rburb nrr.I:

0t/07/20-
30/09/20

4798.0

07/r0/20-
3r/72/20

5757.6

9 Oqm|\ur\uh lr

lurqhpu3fb L1m-

rohnh Shqh\*,
uhlutrnlnqfurbhp
h uurpphp
(23.8o/o hbilb. /
76.20lo \fpun.)

nhLnrirunrlhrurhtr r urqh-
p*1pl -'q-1+n"+t.r
Lhpf h puqdu$nrh\-
gfnhurlblnrphpf il2ur-

\nril L hurn\ntplnrh-
bhpf huilu$p hhrnurq-
mnnrrl, lurqhpurlfL Qfq-
h\*th l'$nmnh[\u3fr
ptrruqru tiuntlhpmrf hnp
ptrnr-purqptpn{ uurpph-
pf uurhqbilruh huti-
url oqururqnpb{nr1 ilf\-
pn- h huLn-\runnlgpru-

{np{ub blnrphpfr uurur-
gnrrl h nr-unrtlburufp*
nui, hp\2ru{r h hnu2u{r
hnlnqpu$|u\ub ilf\-
pn- h trurtrn\urnnqrlub-
phhpf dupururpuqfu-
nrplnrh phuhluh $L2h-
plr rih2ngnq' Smnnhur-
3fh uurpphpntd oqrnurq-

npbhlm hqunnur\nrl,

]ufut'n gpnrl oplh\ubhplr
urrupurbru\ruh \urnnlg -
.l*bph ouluf\u\urh
quur\hpuqprfurh urup-
php| il2ru\nni,qhpqqu-
lnrh m{fjrhpfr d2u\ntil
tr 4purtrg hfiluL fuur
uupphp[ nr hrurfur\urp-
qhpf uurhrlbnrtl

Er h Ce [nhbhpn{ l1nl1tr*l1h u\u[{ug{ub
YAG plnrphrlLhpntil ]uurnhntp4rulfb fnbh-
hpf df2L \h\upnhurlirb qpqnilurb LLhpq-

furlf fnluuLgdurh hphntlphhpfr hhr.nurqn-

urnrd' ururpurbur\urh, durr.Iurhurllurl|rh h
uqb[rnpu1 2rufnrrihhpn{: YAG:Er-Ce qpq-
niluL tbhpqlurS|r n2 drunruqulpmrlurlftr

fnluurhgilurh rnhuur\tuh ilnqh1]l ri2ru\nuf:
bp\nr rnurpu.rEur\uhnphb pu2|urlub op1-

h\uLhphg purrl\urgub 1urL42ur$tnf f nf -

nlunrplmhhhpf il2uurr1|uurp\ilurh hnp
ilhpn4! il2ur\nul: trhuhyurb luqhpulflr
fL2hpn{ $mnn{nyrufr\ hpbntlpm{ trgph-
pf purduhilurb 2Lnphf{ ntdhq t1h\urpu-
\uL qu2mhpf (105 .-Iluil) dhru{npntil

4nq[ptlub $p[nrd h[npuuf plntph{r
bunlurlnrrl L dur\hpLnr3 ph rlfrur, rfur\hptr-
ntlpfb rlh\p"- h hurtrnduruh[lhhpf qhp-
mrl h rfurh[qntlurgmd' $nrnnrlnynu[\
nr-trhfrhtp-nrl: Surbp $nhntlulfrh bl nrph pfr'
KPbzCls-Er3* h LaFe-RE3* (RE=Ce,Er) plnrph-
qbhp| npqhu 2hpduruu|6urh| oqrnf\u-
\urh uhhunpur3|rL oquruqnpbrlurh hhurpru-
rlnpnrpjrutr hudufrp hhr.nurqnurnui: 0.01 -
0.7 Slilurqh[urulurh 4ur2umrl Rb qn1np2-
nd hurtrng gnr-r-f AF=0, Amr=0 rlurqhlruurhur-

Sqruqp{urb
hnq{urbbbp,
qfuudnrln{-
bhpf qh\nr3g-
hhp, ururph\-
tub hu2{hm-

{nrplnth
07/0t/20-
3r/03/20

7667.6

0t/04/20-
30/06/20

9584.4

pntg{urb ururmiur\urh urhgnrilhhpfr h lZlo
tphm3plr hlllurh r.$ur htrl (10-15 UZg)
oqurf \ur\urh nhqnhurhuhhpf &bu{npilurtr
ilhpn4f rf2ur\nril' ilfrh2b 8 929 rlhpruSup-

{nr1 uqh\tnpu1 h2f1hh-pf urnhqbrlurh
hurtfurp: Oplh\uhhpf urupurbur\ruh tnur2-
ur{r &bubpilurL oquntlh\npnhurlfrh-bpur-
qpullrb hurilur\urpqf \urururphlurqnp6nuf :

3D uqurqprlurLr L1nrphpfr lf2ur\nuf hfnf-
h{uE ufhphqurb hurhmfuruhf\Lhpf {pu:
Oqmf \u\ruh qur2urqurhf y'urhuquhqnrl
uurlph rl2ur\nrri rllrh2h l \ri hhnrurlnpnr-
plurtip |un2h4nurhhpfr hurlnhurphprlurh li

0r/07/20-
30/09/20

9584.4



I 
hhnul{npnr-plurtr npn2r.furh hulfurp, oqr'rrh-
ilur1 nhdflltrhpplr npn2nrrf, LurFnFurrrnp
utupph uluruFururnnuf: Zulfur\rupq:nq {h-
\u{rup{nr1 quqhph rlhrnh\uniruh oulubq-
ru\urh qnlurpllnnhurl[h uqh:h ilurtrpur-
Ithp*h ri2ur\nril hfnltr{urb rihrnurrlu\ruh
Fupurll bub\ntlpntl NaCl qpfqtturllrs lu*-
fuu{urb pf{ hhpp[h ruhrlptu4urpd,rftuh

{pur: Ufrur2hpur hurpp \ndn{ qhhhpurtnn-
pf hfdruh 41r* .1 ilfr[pnqrunru qqurlnrtrnt-
pludp hnp uhtrunphhjlr rf2ur\ntrf h uurhrl-
bnrtf \htruunlurqtrfruru\urh rlur2rnhpfr
lurthrlurh hurilurn:

0r/t0/20-
3l/12/20

l 1501.3

t-lrrlturlhliE (45. 5olo hhtltr. / 54.50/o \FFurn. 78277.8

gurqrlurllbpqmp3urh rntrophh' ( Ulud'tlurqnlurh )
(tubnLh wqqutltnft)

LLIlrUd-'ttruenl:u&_)
(utbn& uqgw[tnft)



,, 1,1 ,,-a4 
t-lHltJ

N Lf ^4 qur3tiurhurqpfr

LUIUUZUCf'.{

(22 gUU $hchLnuburh hhr.nuronurnrprnthhhnh hhutnhununh qhrnrubruh h ahmumhtuhhLruburh
annbnthhntrarurh tuurhturutrnr-rf h curno.uronlil, hhilhurnurn hhtnuonurnrnrnr-htrhnh

Lurururnnlil> bnurqnh
(bt *Cpl ubtltubnulp)

hwown nnw{

ah 2n+rl*blt rutnlurbntrip
$]rtrrutrururlnprirutr

bu{up

urgl p{nr-ri'

1-fth

hnunlulru\
(20o/o)

2-n+
hnurdulur\

(25o/o)

3-ptt
hnunlulur\

(25o/o)

4-ptl
bnuniulur\

(30o/o)

I

ur2]uurururrlurpd.'
hhp urnl u1 h\uril ururl |rtr

hurnhn
142622.0 3s655.5 35655.5 35655.5 35655.5

2

uliurhuur\urtr h u11

buriuuhp*
35655.8 0 8914.0 8914.0 t7827.8

cL'I I,UbLC 178277.8 35655.s 44569.5 44569.5 s3483.3

9urqriur\hpqnrplurh
urtrophh' ( Unulf 'Tlurrunrurh )

(tuhnLb utqquhnfi)

9urqriur\hpqnr-p3urh
qiluurrinphur2r{urqurh',/''fu("

(uanp LaqpnLpJnLu)

. FnthhpnulfpwQwttutg{n4 EputgVhpl htutttup lttuluwuhuhlbF*qttl $fhtuhutu(np[tub tunblwqh 3o/o-p, {1nru qfuwQwtt

Q 
uqttw 

Q 
bp u1ntplnLhh hpn ut ltp w Qw h wgttn4 Sp wqp hpf hw ttup' wntt{wqh So/o-p



Zun{h1{urb N 4.1.L'/, 0/ 2020 p.
N G^q qur3ilurhurqplr

LUtuUZUCqF SLSbUUqUL bq U3I. UUIuUbr i

ah Uurluutplt rutr{rutrrufg
$]rllubururlnpdruh

bru{rup, urnrutrg UUZ
(hruqrun 4puril)

I

9minr.trurl bunuJnllqnlhhhp, urgl prlnui t5496.0

t1b 8 wp ut tlt hp qltwilt tutn taptplnttt 6000.0

qutqrt futnryntp1nilt 5200.0

pp ut {utuw Q utp tuptlw lt \wnwlntplnt It 2250.0

Q*ufi Swnwlntplnttt 1950.0

w4pwhwhntplnttt 96.0

2 Qnqp 0

3 Uurpphp h uurppunlnpmritrhp 1200.0

4 Llnr-php 9644.5

5 Qnpbnr-r1nr-rfhhp 0

6 Qfrururlrutr rilr2ngurnnr-dhhpf \uqilu\hpqntti 0

"7 Up2ru{ur}uilphp 0

8 Zpuruurpur\riurtr burluuhp 0

9 Chhphplr h 2frhntplnr-hhhpfr \uqfuul {hpurhnpnqnr-rf 4000.0

10
.{hpru\urhqhnqur\urtr Lhhpqhu[\u1[ lt
khhpqurluhur;nr1nr-plurh hfnlhu4puil

5315.3

C\rudhhp 35655.8

( Ununi'Ilurunrurh )

ffi
ffi

Vruqriur\hpqnrpl urh uhophh'

9ruqrftul1hpqnrp3urh
qtuurtlnn hur2tlurqurh'

* FnLhhpnutfpwQuthugtln4 hpwgphpf hwtlwp 2f pwgtlnLtl



Zunlhrrlub N 51t .t' j
,< ,1 'l , U'l 2020n.

-N 
Z -4---q*3u*t *ql h

sblbqnr.f€nr.LLbr qusuf nlLbrh uuuhL
(22 qUU ShchLurLurtr hhurtucnurnrnrnlhbhnh hhuurhtnnluh qhnurburtr b qhnunhluhhLurLuh

onnEnr-hhnlnrruh ruurhurtuhnr-r.l U qurnquqnril, hhrihrunrun hhtnurqntnnrntnrhhhnh

burnunntr.i> bnruqnh
(6pwgph wlttluhnulp)

* {I2luwnut4utpdp'hhpwnlutl bQutLlwqlth hutpQp, l"lErp t gtubp lltllt, pub 2Lultuuuubrt 2ubputuT hnnLplnLhnLt[ uwht[uthtlwb
h tlw q wgn q h u2lu w u u tl updp

2/h Uqqrulmrh, urhnth, hrulpruLnth 'tlur2urnh
Qfnnur\ruh
ururnlrdruh

U2]uutnur-
.l*p&'

trhpurnlul
h\ullururllrh

h*p\t.
(hruquF

4nuril)
Uqlrqlhhurb Zpurhur -{ur2urqurh}r ru{. durpurupurqhrn 44.9

2 Uqlrqlhliluh ZF*lp Zpuhuilr q'ur. S..i.q.fo. 92.7

J Uqlrqphllurh 9uplrtrh Zur\npfr durpururpurqhur 44.9

4 Ulhpuurh3urh Uppntp L[r\n1u1]r lupnpurtnn 46.4

5 Urluniurgurh Lunnhlur flur$ur1h{r lun.q.u. S..i.e.fo. 89.7

6 Urpuu3urtr Upurpu3ur Lfr\n1ut3|t hur2rl.-oqhprurnnp 92.7

7 Urlfrp3urh Unlthh Z",lh\t, lurpnpuhur 92.7

8 Unurphgurh Ulltq* U2mnfr lurpnpurhtn 92.7

9 Unurphgurh Uprlurtr Utrurgur\urhft uhluhf\ 46.4

10 Unurphlurh Zn{hurhtrhu Uhurgru\rutrfr purh{np p,41 89.7

11 Unurphgurh Utrurgru\urh Untphhlr p/n oqrnfrl1/ qurhur\ 140.0

I2 Unruphgurh .{1urafilfp Untphh}r q'ur. S'rI.e.p. 89.7

13 Uufrplurh Vulln Untphhlr tnhrl.ulhrn 176.0

I4 UupfrSurtr l-hnh qphq"ph qruhur\ 89.7

15 Ur{urfuurtr Ur}h$hur Utt"ftt urplulrrlurqhur 89.7

I6 Uriurqlurh dhtrlur Qntpqhltft hunlurpurpurp 44.9

17 U{ruq3urh nuqdf\ Qhnpqnt rJrur\urhurqnpb 89.7

18 Urlhurfrupuh Zur\np Uud{hft \'q.*.q/\' $..i.q.fr. 46.4

19 Upuhh3urh Unhur 9n11ur3fr p/n oqur$1 89.7

20 trurpurlurh Uurtl{h1 Upuniutl}ruf purhrlnp p/n 89.7
11 Fur4ur6urh Ul-rurhfrur Uhpnltlt utrl.q.ur. S..i,q.fu. 89.7

22 trruqurgurh ahnpqfr ftnr-phtrfr 1up. {upf2u1/\ 89.7

23 "Furluruurh3u.h ftur$|r\ Llr\n1ut3[r ur{.q.ru. S.,i.q.fu. 89.7

24 .Furluruurh3urh .{hhhpur Lhlunhf qhnui.hrutlurh*pq.t 46.4

25 trruqlrp3urh ltnphpur Ulhpuhfr p/n putr{np 89.7

26 trurpuhryurh h4nturp4 .{urrlup2ur\}r durpururpurqhrn 89.7

27 Fnunurhur Sutnlurhur hq"nh urq.q.ur. Q.ri.q fo. 89.7

28 9urqurqluh Uf$frh+ 'I*,ltuh ull.q.ur. S',i q +. 89.7

29 9urqurgurh h,iht UL$phqh unl.q.ru. $ ,l.q.fu. 92.7

30 Qurlur.nlurh Qhr,itfur Ourllur\|r qurhhuururqhu 100.0



31 Q3ntluurplurh Zrupntplnttr S[qpultft \'q.*.q& v,/_./

JZ Quruqurpluh Upuni nurqilf\ft uhlult}r\ 96.0

33 Quruqurplurh tunupml UPurd[r $pbqhpuqnpb 89.7

34 Quruqurp3urh Gurnr-pri UPurifr qurhur\ 89.7

35 9|rhn3urh Uprllrtrh 9np1nr-hlr unl.lurpnpurttu p/\ 46.4

36 Qngurh Uhurhfrur l-1n{ur3ir ulq.q.ur. S.ri q.fo. 92.7

37 eplrqnplurtr Qur3urtrh Zf*flt\h tun.q.u. S'rI'q'+. 89.7

38 eplqnplurh hplrhur ahPriuhfr lurpnpurhu 46.4

39 apfqnplurh lurntpur qnbqttlh rlururhtrurqfrp 44.9

40 gpfrqnpluh Zulilhur UhPqhl|t purtr{np 89.7

4I aplrqnph Un.iltiltlururr{ur\urh}r qurhut\ 89.7

A1 Qhnpgurh Uhhnr-ur UurPfrPh\fr q'ul. S.,Lq.fu. 46.4

13 Qhnpqlurh Uuni{h1 ahpuru}nifr urn. durpuurp.r S..i.e..I 44.9

44 QhnpqSurh Uurpfrph\ fdhliurhfr unl.q.ur. $'.I.q'+' 89.7

45 Qhnpquih '{urp4urh Uulftl\Jr ur{. durpururp.t S.rI.q.fu. 46.4

46 'Iur4ur3urtr l-|rfrurtrhur 3nr-pfrlr purd. {urp}r2 89.7

47 'Iur4urgurtr Sltqft*h rtuPhLJt q'ur' Q..i.q.fu. 46.4

48 'Iuhfrhgurh Utrnt2 '{urp4qhu}r pupnpurhurl 46.4

49 ')hilfrp]uurhSurh q*qit\ abnpq]r ut.l.q.ur.t S'ri.q'+ 44.9

50 'Ihp&lurh Uurpfrhur .{urqqhltft ur{.q.ur. S.ri.q.fu. 89.7

51 'IprurirJrlurh ftur$urShl tuurdur\|r Lulp.qulpht S..i.q.tl. 89.7

52 bqurhlurtr Uurnri '{ur2ruqurhfr ur{.q.ur.t S.,I.q.p. 56.0

53 bqfrqurp3urh Upnr-u1ur\ dnpur3fr v.tr. {up[1 92.7

54 gurpqurplurh 'I*rlhfu q-qhhh \.q.*.q& 92.7

55 gurpqup3urh L.lhp 'huhfrhfr hrurfur\urpq2lr uuluru. 92.7

56 gnhpurp3urtr Uunirlhl dnPdfr\|t durpur.-hgh\. b €A 113.0

57 fdurfanJurh .{urhuih fdurrlhnu}r urn. durpururpurqhrn 89.7

58 h2|uurhlurtr Uppmp UfrPulhfi t-ulF.qulpht S..i.q.tl. 89.7

59 h2]uurtrlurtr Z*l\ UPPntPfr q.ul' S..Lq.fo. 46.4

60 i.2|uurh3urtr S[qpurh Uppntp]r \'q'*.q& $.ri.q.fu. 46.4

61 I.urqruplurh '{urhh q*qb\it durpururpruqhur q)7

62 tuurhphfuurtr Ulhpuurh4p Ulm*:tt unl.q.ul. S.rI.e.fo. 89.7

63 turu;ururp3urh 'Iul{frp Lfr\n1u3f, \'q.*'q& S..i.e.fu. 92.7

o4 fuur2urtnntpmlur Uhtrur U2mnfr q.ur. ui.q'P. 89.7

65 fuuryururntpmlur Lntrhur U2nrnlr durpururpurqhur 89.7

66 funqhp3urh Luruihllur Utnhr{rurtrfr qnpbur{urp 89.7

67 Ounnnr-pSurh Zriur3ur\ qpbq"ptt .l*ptptl 176.0

68 Ournnt$urh Lntufrtrh Uln*ft U'q'*.q& Y1./

69 gursur4urpluh brlqhtrfrur Uptnhriir urn.q.tu. Q.ri.q fu. 89.7

7n 9n\urhlurh ht1.l*pr1 qhhnh Lurp.qurFh:' S',1.e.+. 65.0

7T gntrnrluiln{ur 9nr-lhurru n*Sb\h hrurlurpurpurp 44.9

72 kn2lur\urplurh Uurpqlru luru2ururntplr pruhrlnp p/11 89.7

73 gnuururtr3urh ft*+ltk trhhhqb LurF.qurph:' $'rI.q.+. 65.0

74 gnrqurtr3urh Uurn{h\ UPilhlt}t h.q.*.q/lr S.ri.q.fu. 92.7

75 Vntqurh3urtr Uprihtr UurPqult lun.q.lu. $',i'q.p. 89.7

76 9nr-qurhlurh '{urqqhtr Uupquft durpr,nrupurqhrn 89.7

77 Zurlunttllurh Zpurtnn fanpqnil|t q.lu.1 S.ri.q.fu. 46.4

78 Zur\npltuh 'Inhurpur U\Pultf\ft pnr-dpnr-1p 44.9

/v Zur\nplurtr ft"ttltt\ tr*loZhh rhnluurhonhtr 126.0



80 Zurllnplurh Uhplndur Zru\npft rnhrl.qhtn 89.7

81 Zurlpurqhur3urh hrl\lrtrur .{1ua[ilfp]t qnpbunlurp 89.7

82 2ur3purqhur3urh ftfnftIur ehnpqhfi hu2{-qurh&. 92.0

83 Zur3purqhrnn{ Ulhpuurh4p Uhpqhlb qurhur\ 89.7

84 Zurpnu3ruh l-ruplruur Zn*fh\h rihphhuqpnftfr 44.9

85 Zurpmplnr-trlurh Uhpqhl flntphhlr lun.q.lu. S..i.e.fo. 89.7

86 Zurpntplnrhlurh UnZ*h Ulqpultf\ft qurphur 89.7

87 Zurpnrp3nr-h3urh Upuniurlfru Zurpntp3nr-hfr h.q.*.q& $..i.q.f0. 13.9

88 Zhqnluih .{urpqurh Uurpqu}r tihlu.-uuhuihlu. 111.0

89 ZnrlhurtrfruSurh Vrupfrhh l-hnhfr lun.q.u. $..1.q.fu. 89.7

90 Znrluh{rlurh f}ntphh Hnhutnurtlnfrh}r LurF.qunhl S.ri.q.fu. 89.7

91 lurqurp3urtr Zuiurflr\ Uppurhurillr durpurrupurqhrn 89.7

92 lurilpurplurh hp* Upilhttlt 6.Q qhur h p/rf u1urh. D.q.Ta. 141.0

93 Uurfrguh .{rupqurh n*Sh\h ulurhruly'dhh*nhlt 89.7

94 Uurlurplurh 3nr-p[r 'rlurpnr-3pfr LutF.qtunh: $..I'q'l' 89.7

95 Uurhpur23urtr 'tlurlburn Uqqurhh q'ul' $.rLq.p. 46.4

96 Uurhrlhgurh " .{hpdfrhh Znr{hurhhhufr hurlurpurpurp 89.7

97 Uurhm\Surh U2nur Uur\ruph1|r q'ur. 89.7

98 Utuhnr-\Surh Uprulf Uqurpurru\|r turF.rluFfr: S..i.q.fo. 92.7

99 Uurhm\3urh .{urhh Uprupurur}r \.q.*.q& S..f .q.fo. 13.9

100 Uurhm\lurh Qnhurp hu\ui\urpfr lurpnpurtnn 89.7

101 Uruhnr-\3urh anhurpfr\ Unt2hq]r durprnurpurqhur 67.3

102 Uurhnr-lurplurh flnluh qftltqnptt rlrnluurhop./turF.qurphl S..i,q.fu. T7I,O

103 Uurprnfrpnulurh Uppnr-p tiltZh q'ul. $.ri.q.tl. 89.7

104 Uurpurfrpnulurtr Upbpnr-tr Uurpqu]t gurtrgtt u4il|rh.t 63.0

10s Uhpnr-riSurli fuurhnr-ri tlulnr{ur\urhf uhlultf\ 44.9

106 Uhupnulurh Onqur Uhn*ft qpurrlurpurhlr .l*plrf 89.7

107 Ululrpurplurh .{n1n43ur U\n*ft q.ul. 89.7

108 U\prnyrutr Qrulurtrh dnpur3fr hur2{urqurh 89.7

109 U\pur5urtr .{urli}r\ bp{uLa}r ur{.q.ur. S..t.q.fo. 89.7

i10 Uhrugur\urtr3urh ZpurSur q*qit\tt uhfubf\ 92.7

111 Unrluhulurh Utrm2 UpilhL[ lurpnpurhurt 46.4

112 Umlulru3urtr Uurplrhur hqnr-up4|t, q.q'*'q& 89.7

113 Untdfr\1urtr Aunlhl Zpuyulfr o nrnDurntnnut lun S..i.q.fo. 122.0

174 3urrl2lurh Qurpttr Zu\np| uhluL[11 46.4

115 3urrlgurh lur\np Sfrqpultft rnhq. qhrn 89.7

116 Lhpufru3urtr Uurhnr-\ Lhuurhplr unl.q.ur. Sr'i.q.fo. 89.7

t17 Llr\nr1nu1urh .{urhurh lburSu3\Jr q.ur' 89.7

118 Lnrfir\nrl Uppmp Ulhpuurh4pfr purpnpurhtn 46.4

119 Lnr-pfr2urh3urtr Uurpfrhrntnur fuur2ururnr-pfr durpururpurqhrn 44.9

120 Gruhpurqurh L"ph\ Uurtruruhpfr |uurnurtn 89.7

121 Curnnlurh hqnturp4 Qurpuhurtrfr urn.q.lu. S.ri.e..I. 89.7

122 Crlullnhlutr U{hurlurtrur .{luafdfpf unl.q.ur. $.rLq.fu. 89.7

t23 Crfur{nhSurh n*Sh\ Uurhur\fr qurhurtl 89.7

124 flu\urhSurtr Zurpntplnth Up.ih\lt durpururpruqhu 89.7

tz) 2|rfrhqurp3ruh Qur3urhh L[\n1ut3]t gurpnpurtru r+o. r+

t26 'tlurqn3urh Upurti .{rupqqhufr tntrophV Lrup. qurpb) S.ri,q..t. 166.0

r27 'tlhurpnuSurh U2nu euphqbhh LurF.qurFhl S.ri.q.+. 89.7

r28 alhurpnulurh Unhq hupu;hfr urpumhruqpnrl 89.7



t29 '[hupnu3urh Uhlrl* hupur3hfr drupururpurqhrn 89.7

130 alnrlnulurh Uprlhtr n*Sb\it ur{.q.ur. Q,rl.q.fo. 44.9

131 Qrurlur4lurh Uurplrhrnur Uphprnlr qtu.huZ{. 89.7

r32 Uruhur\nrlur .{}rnltrnur h4nr-urpqfr durprn.-uhrn. 89.7

133 UurpquSurh Updhh 'I-rlfoh unl.q.ur. $.rLq.fu. 92.7

134 Uurpqulurh 'I-rlltfo Z*lhh tutF.qurFlr). S.ri.q.rl. 89.7

135 Uurp\frulurh Uulhurhur\ Uurhur\fr urtl.q.ur. S',I.q'p. 89.7

136 Ufruur\urh Lurph\ UuitI{\Jr h.q.*. Q.rl.q.fo. 46.4

r37 Uuhrlrurhlurh Zpurgur .{urpurq4unn}r $tr qhu 106,0

138 .lurpdurulhurlurh Uurpqfru Unt2hqlr druprnurpurqhur 89.7

139 Sntrnlurtr UF* bp{uh4it \.q.*'q& S..I.q.fr. 92.7

140 @ur2urlurtr Urlhrnlurtrur fdhrinr-plr q'ur. 89.7

t4l €urlur2lurh tt.tltq*p tu*tttJt hunlurpurpurp 44.9

r42 €urpunllurh LhUJt h4murp4[r purpur.-nh$hp. 89.7

r43 €n2urplurh Uphq l.lnltfr ur{. lurpnpurhrn 92.7

t44 €n2urpml flnrthh Up\*tthh uhr1. ulhu 91,0

145 Ohurhlurh Zur\np 9urpurulhrnlr $u\utrurqnpb 44,9

146 Ohurblurh Vurpruqhrn Zur\npir \urpuurlurururh oqhp,2 89.7

hruiluurtrlnrl
uhqntrurl]rh

9urqtiur\hpqmpSurh rntrophh'

9urqriur\hpqntpSurtr

\*r1nhnh prudtrfr ulhur'

1)

2)

( Ununl Qulunrruh )

(whnzb tuqgtuhnfu)


