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(u1r.uumuuLfr (uLpurr4brnnrplutr qfrmnrqnrtrUbpfr tuqqulfrtr ur!u4btlfrurL (urlunLhbm' ULlurr;bdlru),

I qbrlu trufuurqurh U2nrn Ubpnplr UuryruLlr, npp qnp6nul I Utluqbdhulh LlutrntrurrtrpnrplurL h[dutr
rlnu, rlh tlnqrlhg, tr (( 9l.lU <$hqhl{url{urtr hbrnurqnrnnLpJnLtrtrbph htrurnhmnLrn> alflU9E (ulunrhbu'
9urqrJuLlbpqnrp.;nrL), [ 4bdu rnLopbtr Unuf .lun+qbuh 'rluqnluLh, npl qnpbnril h

VuqrlurQbpqnrpltutr llutrntru4pnry.;urtr hfirluU {pur, d1nru qnrtdhg (utlunrhbrn'rlfruufrtr'9nrylbp), h[rlp
ptrrpnrtrblnr{(uluurnutrfr (urLpurqbmnrp.;urL [lurnuu[wpnrplutr 2001 p{ulaurLfr trnlbdpbp[ 17-[ N 1121

npn2nrdp (r.r.r.;unrhbun' 0pn2nLrI), nbtrpurLlurnnLg4ur6ph uiurhuiurtrnrd nr qurnqurgnrd, 6nu,'qnh (u4unrhbrn'

Unurqhn) frpul.lutrurgrfutr Lquunurln4 ltrpbg[U unrltr quldurtrurqfrpp (r.ulunLhbrn' alulilutruqfrp)'

hbrntqufi duufiL.

1. Orulrftuhuqph unruptlurtr

1.1 a[uldurtrurqpn{ U!ur4brlfrurtr qrupmur{npr{nLrJ h 6nuqnh lrpru!urtrurgrlurtr trqurLnu!n{
9uqrlur14bpqnrplurLp humQurgtrbl (uulururnurLfr (rutrpuqbunnLp.;utr 202a p{uttluLI qbrnur!uL
plnr2bnt{trurfuurr.nbur{ur} 349 330 700 (( 4purf qnrdurp, fru! 9uqdu!bpr4nrplnrlp qurprnur{np{nLd I
Up urqfr ptr frp ur ll utr ur gtr bl ll p n2dtu dp I a|rrll JurL urqp n u[ u ur hdurtr {ur6 tl u pqn r{:

1.2 Oruplurtru;qnh qL[ druufiL hullurdultrnLplurl urpdurtrurqpnrp.;nrUp, u!U!u$nr1 q[mulurtr
urp4lnrtrptrbn[' qpuLg npurlurlul h purtrurlrulluL gnLgurLfi2trbpp, trurfuurhur2frr"fu, lurLnurpnqLbpft
rluufrtr mbqb!nrplnrtrtrbpp, Unurqnh unru2tuqfrut pn tr oprugnLgtulfttr u{ILULn UbpqultugLlu6 bL
al url rltuL u.rqp I h u {b1{ubL bp n rtl:

2. tr n rNlbp [r lr p u {n rtrptr b n n k r4 ur p rn ur {n p n rp1 n rttr bp p

2.1 UQuiqbdlrurli lrpur{nrUp nLL['
2.1.1 LrurqrlurLlbpulnrplnLbfrg qurhwtrgblnr !urnrupbl Quldubuqp[ 2.4 tlbun{ Uufuurnbu{urb
q ur p rn u t{npn rp1 n LLtr bpp,
2.1.2 gurL!urgur6 durrlurLur! uLnnrqblnr 9ruqrlur!bpqnrpluU tanrtdfig Ipur!uLug{n11U[2ngunntdUbpft
ntrpurgpl [r n p ur ! p' ur nr.utr g d[2u rftn b1n L r{bp g[L[ u qn pbn Ltrbn L]aJ ub n,
2.1.3 gtr4nLLblnL frpurlurtrurg{ru& lJfrgngurnnultrbpp' frp hurlbgnrlnLplurlp uruhrlutrbln{ pbpnLplnrtrtrbpfr

rutr h u un n 11 g {bp ug durtr n rpur rJfr tn dur rI! brn,

2.1.4 urnutrg irpur!uLu;g{u6 lJfrgngurnnLrlbbpir urprynLtrptrbpfr qhrJu.rg qnLtJup Lnpurriur4pblnL'

ilirullnrllurtlfr 1nL6b1nL Oulrlutrr,uqhnn t qurhutr2blnr hurLnnrgbl r4urrn6un{u8 u[truuLbfrp, bpb'
2.1.4.1 gurqrlur!bpulnrplnLLp durlutrurLlJrtr 1lr u!unLrl Unrqnh frpu!urtrugnrrlp, !*,i Unurqnh

fpurlurtrugdr.uL dudurtrur! ul.ltrhur.;m | 4runtrntd, np urltr qrum2ur6 fi [pulutrurgr{b1nr,
2J.4.2 gurqdruLlbp14nrplnrLp bp!nr Lr u4bth urtrqrutl fuufumh1 | bptuqpntl trurfuurnbu{urb
tJ[gngunnLrltrbpfr Ipu!ruburgrlurtr durti!bmtrbpp (trufuurrnbu{w6 fiLb1nL rpbqpnrd),
2.1.4.3 frpul.lutrugr{ur6 Ufr2ngurnnuJtrbpp tbL hu.rdruulurrnuufuurtrnrd b'puqpn{ uuhdurtrr{ud
u.luhtub2Lbp[1,
2.1.5 alurldurtruqfrptr ophlpnu[ lrud alurlrlutrurqpnr[ trufuuunbut{ub hfidpbpn{ 1nL6b1nr rybqpnrd
qurhurU2blnL frpbtr hurtrdtrbl urbu{urpun ufr2ngunnLtlLbpI up4lnLLpttbpp:

2. 2 9 ur qdur ! bp u1 n Lp1 n rtrtr fr p ru u[n Ltrp n Ltr ['
2.2.1 Ut,1urrpbdfrul[ qnr1,Jhg qnLdurptrbpp 1{6up{b1nr 4bqpnrd rJfruLlnrlduLf lntbblnt CIurlrlurtruqhnn tr

q ru h uutr2b 1n L h ur rn n rg b 1 [ p bL u1 u r.n6 ur n{ur 6 {b u uL bp p,

2.2.2 Apwqpfi t4urrnurprlurtr hurftup, opbtrurypnrplurtlp uuhdutru[urb ltupqnr{, trbpqpu{b1nt bppnp4

utrdurlg,
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2.2.3 Ulur4brlJrulfr qnur{nn hurdurdultrnrplurrlp ur11 luqrlurl4bpqnLplnrtrLbp[U huLdLbl LluLnup{ub
r-u2futrmurtrpL bnh ur p ry n Ltrptrbpp:

2.3 ULlurybilfrutr qurprnur{np h'

2. 3.1 bpuqp n { L u fu um bu r[ur6 rybqpbp n rrJ ugul4 g b1 I uqdu 1.1 bp q n Lp1 urtr p,

2.3.2 ptrrpnrtrbl huduqturnurufuurtr npn2nrd' frpulurtrurg{ub UfigngunnrdtrbpI duuirl Lbptlurlurg{urb
m ur pbl4 utr h ur2u[bm{n rqutr t{bp u Fbru u t,

2.4 guqrlurt4bprqnrplnLtrp qurpmru{np h

2.4.1 Upuqfrpp lurrnurpbl urtrdurdp,
2.4.2 b'puqlrpp !urunurpbl runur2urqprutrplrtr hurrlurqrurnurufur.uL tr +ntu r.r.rprpnrtrpp Ut4u4bd[u
h urtrdtr b1 u ur h rlurL r{rub du rl! brn n uI,

2.4.3 alulrlurburqpntl trufuurrnbu{ub $[trurtruruLlutr dfgngLbpU oqunr.uqnp6bl b'puqpn{ tr
rt[ujrlurLruqpn{ uurhrlurtr{u6 Lqurrnrul.1trbpn{ nr 1tur}rurpurtrrulLbpn{,
2.4.4 \wnurpbl Ullurrlbdhurlh qnqdhg purgtuhru.;r"nr{ur6 pbpnrplnrtrtrhpfr {bpurgrluti Lquunuln{
urp r{ur6 g n Lg n rdtr bpp,
2.4.5 ur2fuurrnutrpfr rulltr!u1{n11 urprynrtrpfr urnr.ugdrutr utrhtrupfrLnrplutr huluntrupbpduL Uud
u2furutnurhpp 2urpnrtru.r!b1nr urtrbquurnurtlurhr.updrupnrp1urtr rlurufitr bnop.;rl durrltibrnnrrl mbqb!urgtrbl
Ul.1u4btIIu,
2.4.6 U!urrlbrlf'ur Lbpl.lu4urgLbl hu2{brnnL dudutrurl4ur2p2ruLnLd Qurldurtrurqnh 2pgurtrurltrbpnLrI

{furprlutr qnLilupfr turLhh t{bptupbplul hurlm (r.ulunLhbrn' (ur1Ln)' rlfrtrlh hu2{br.nnL urrlur{urL hur2npqnrl

turrlufr 10-p: (urlLnnrd tr2{nLrl I a[ultlurLurqnh 2n2uLurltrbpnLd 9urqrlurlbpqnrplutr qnrtdhg }nuqnh

irpullurtrurgrlurtr btrpur!ur qnp6runnLlpLbpfr q6nrl dbnp pbp{u6 ptutrru!u[,1urtr nL npu!uQutr
gnLgurtrfr2trhpfr {bpurpbplul r.nbqhlnLplnLtrtrbp Lr 4purtrg h[dul {pu hu2{up!{u6 qntdup[ turLhh
duru frtr rJurtr p u dur uL hu2{u:p l4L bp,
2.4.7 \w$Lltruqpfr trurfuuhu2{nrd $lrtrutruulurL gnrgurtrfr2trbp[g 2bqnrdLbph +bqpnrJ Ulurrybdfru
tr bp ! ulrugL b1 h I dtr ur {n p n td,
2.a.8 lrputaurtrurgtrbl bnuqnh 2pgulurltrbpnrd Ut4u4brlfrurllr qnqdhg rnpurJru4prlub qnrduptrbpfr'
(ur.;u.rumu.rtr[ (urtrpurqbmnrplurtr opbLuqpnrpludp uuhdrutr{u6 hur2u[urquhrullurtr hlu2r[urnnLd,

2.4.9 Upurqpfr ur{uprnfrg hbmn Ulu4brlfrur trbpt4uprgtrbl dfrgngunnrdLbpir frput4urtrugdutr duufitt
mupb!utr hur2{bun{nrp1nrL' r}nurL ttgbtn4 q[unuIurtr 6n'.uqnh hur2r{bmr{nLpluL hurLdLduL-
ptr 4n rtr rlurL ur pdurtr u.rqp n tpln LL,

2.4,10 /rlulrlurlurqpfl qnpbnrlnrplurtr ptrprugpnrf urqruhn{b1 Unuqnh frpurUrutrugrluLp r{bpupbnnrl
r.h ur u rn r.u prlpbp [L 6urL n putr u 1n r Utq ur qb dh u1 [ hL u p u {n p n Lp1 n rtr p,

2.4.11 bnrqnh f pru!urtrugdurL huilrup urtrhpurdb2rn urqputrptrbpp, u2fuurnurtrpUbnn tr

6urnrulnrplnrtrtrbpp dbnp pbnbL uQtrnrdtrbpI duru[tr, (ruluuunr.utrfr (urLpuqbunnrplurtr opbLpn{
uurhrlurLu[ur6 U,*,nqn4 14bunnLplutr l.lupfrptrbpfr hudrup !urLnurpr{n11 qtrnLdLbpfr !uLnLLbpftt
h ur fur q ur r.n ur u fu u,rtr,

2,4j2 Qurldr.utrtuqpnr{ trulfuurunbur[r,r,rb dfrgngunnLtltrbpI irpur!urtrurgrlutr urprpnLtrpnLil r.r.rnr.r.r2r.r.rgu.rb

rntrurbunrdtrbpp/ptrurlnrlnLplnrtrtrbpp {bpu4urpdtrbl (uulurumuLfr (urLpruqbLnntplurtr qbmruQtutr

p1nr2b' n, nt2, putr dfrb1h 202a pQwl1utrfr 4blmbilpbpfi 20-p:

3. Upruqplr $frtrurtruu{nprftutr luthn

bnu.rqnh $frtrurtruurr{nprlutr turthp LlurqrlnLrl h 349 330 700 (( rlptud:

4. U2rn ur 4[r r,n ur p! n ril

4.1 Ul4ru4bdlrurtr gurtr!rugub durrlurtrul.l l.{urnnq h hnrullrutrugtrbl rl2murlfrrnup!nrd'
n ru n uJtr ur u I n btn { Up ruqp frtr ur nL1{n 11 r.h ru u un ur prlpbp tr tr1 nipbp :

4.2lJ2nwr1[rnrupl.lnultr frpru!urtrrug{nuI I hurrlurdurltr (urluurnuLfr (urlpruqbunnLplurL !ppnrplutt,
qfrrnnrplutr, d2urLlnLlpJr Lr uu4nprnfr trur[uupurph 20.05.2020 p{ur!utrI N 638-W2 hpurtlutrn{
hqrumurmr{urb n(urlururnurtrfr (utrpurqbrnnrplutr qbrnut,1ultr plnLghfr $[LulUuultlnprlurlp
frpurtlurtrrug{n11 qfrurur!urtr U qlrr.nurmbfuLf llur!urtr qnp6nLtrbnrplurtr 6purqpbpI Lr pbduLbpJt

il2rn ur ryfr rn urp ! duL l{ u, nqh, :



5. .{6urpdru! hunqp Lr drud\bm&bpp

5.1 Ulurybrlfrurtr guqdurlbpulnrplurtrp rl6urpnrdtrbpp lurmrupnrd | (tulmtr pLrlnrtrblnr op{utt
hurgnprlnrl 20 ur2fuurururtrpr.ulfrtr op{ur ltrpurgpnuJ, bpb bpurqpnr{ uurhduttt{tub 1bL tl6upntdUbpft

lurrnurprlurtr u1t l{Lunq tr dudl4bubbp:
5.2 Uqur+bdfruU rrlurlrlurtrurqplr qlrtrp {6urpnrd I rrlurlrlurLurqpnrrl L2{u6 lruqdullbpqnrplutr

hru2{upl.1ur1frtr hur2r{[U r.hnfuurtrgblnr rJfr2ngn{, nptr purn bnudulu.rltrbnh puZlu{nrrl I hbrnl4ut Ubnq.
plnr2brnurlfrtr mrlpi[u 1-htr bnu.rtlulur!nrrl' 20 unl,1nu, 2-n+ bnr,udu.;u!ntd' 25 mn!nu, 3-n+

bnur du.;u.r! n rd' 25 un n !n u, 4-n rl bnur rlulur Ll n rd' 30 m n l.l n u :

5. I n4rlbp Jr q ru rn u ufu rutru rn r{nrpl nrtr p

trnrydbpp alurlrl.utrurqpn{ uurhdrutr{urb qurpurtu{npnrplnrtrLbpp 1lurrnurpblnr lurd n1 rqurur2u6

lr-r.rmurpblnr hurtlup tlpnuJ btr ulurnurufuu.rtruur{nrplnrL'
hudurqurunuru[uuttt:

7. aluldutruqnh qnpOn4nrplub dud[bmp

alurlrlurtrruqfrptr nLdlr ,Ibl h drntrnLrj 9nldbpfr uunnpuqprlutr quhftg [r qnp6nul h dhuth 9nrlfhpft

u Ln uL dtr u b q u p m r.r.r {n p n Lp.; n LLtr bp fr' ur dpn 4g 6ur {ul 1n { ! u rn ur p n LrIl :

8. [trh rurlpru h ur p bfr nrdJr ruqrlbg ntp;n rtrp ($n n U-U Udn n)

alulrlurtrr-uqpn{ trufuurrnbu{ru& qrupLnur{npnrplnLtrtrbpL urlpnrpnrplurrJp llr'u,l duruLu![npbtr

il4urmurpblnr hurlurp gnrllbpb uqurrn{nLd btr qumurufuu.rtrr.urn{nrplnrtrfrg, bpb r}ul bnbt h

urtrhuryaulhunbth nrdJr urqqbgnrplutr hbrnhurtrpnr{, nnn 6urqb1 | 'lurlduLutqhnn UupblnLg hbmn, [r

nnI gnrllbpp thhL l{rnn[ lurtrfuurrnbubl Ururl llurtrfurupgblbl: Ut+u1huh f pu{f6uLaUbpU btl

bpLlpur2urpdp, gphbqbqp, hprybh3, qurmbpurqdp, nurqrlur!urtr Lr rupmur!upq rppnrp1urti

hurlunurprupnulp, purrprputlurtr hnLqnuJt bnn, qnp6uqnrltrhpp, hurqnprpl!gnrpluL il[gngUbpft

ur2fuuruurtrpfr rpu4upbgnrdp, u4br.nru!utr rlurprlftrtrbplr ur!rnbpp h ur11tr, npnlp uLhbup[U btr

ryurpdlrnuJ lurlrJrutruqpnu[ trufuurrnbuu[urd qurprnru{npnrplnrtrtrbpf lurunurpnrrlp: bpb
urbhurrlpurhunbfi nrdfr uqrpbgnrplnrtrp 2urpnrtrur!{nrd h 3 udu[g urtlbth, ut{rx 9nqdbpfig

lnrpurpurLynrptr frpu{nrtrp nrtrfr lnrdblnr alurldutrurqhnn' r}nu, iluru[tr trurfuurqbu unbryu! quhbln{
dlnru tlnrldfL:

9. bqprurf ul4[1 4pnqpLbp

9.1 Ourlrlurtrurqpnrd [1umurn{nI rhnrhnfunLplnLtrtrbpp !tud purgnrdbbpL Ipu{uprutruLlutr nLd

nLLbtr, bpb tlurqrl{u6 btr qpu{np h uLnnpr.uqnrlur6 btr trn[dhpfi Llnqdfig:

9.2 alulrlurt u,qhpn lUp{nLil | bpLlnL op[trurlnr{, npnLp nrtrbtr hurr[uruurp f pu{urpurtrrul1urtr nLd:

3nrpurprutrlnrp lnrldfrtr rnp{nrd I aluldurtrurqnh dbt{ opfrtrur!: OurltlurLulqpfr tutrpurdurLbfi duutr h

guqrlurllbpq n rpluL q n nJhg Uq urlbilft u bbp ! ut1 u g{ru& bpugp ft h tu1 m p:

9.3 alu4rJurLurqpn{ lLurfururnbu{ur6 hurpupbpnrplnrbtrbpp !urpqur{np{nrd bL (ur.;uruunurLfr

(uL p ur qburn rplu.rtr op btr uryp n plur rJp:

10. gnrllbp[r hurugbtrbpp, pruh[ru1]rtr {urr{bpurqrtr;rftutrtrbpp [r umnpruqpnrp;nrtrtrbpp

U[u4hf[ut

(( qfrmn rp1 n Ltrtrbp[ ruqqurl frtr u! u4bd[ut

kuqfuIbpqntplnttt

(( 9UU o$hqht{uUwtr hbtnuqnunnLHntbLbnh

htruunhtnnrm> alflUV
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(u{bllu& 1

29 hntLu[upl'r202ap.
N 1 -6124-lll PR qur.ldurtrurqpfr

uFauLuqFnFoSnhu
4lUgUULUqnh qLh UUUhl, <UUUAU3LnFTA3UU

Ubtrp' Ubppnurnnptuqplr.ultrbpu, Utlurybdfiur1fr Ltu[uuquh
drrnnahrrh tTlrrurnrurhn9urqrlur14hp14nrplurL mtropbtr Unud

hurdudultrnrplnrl btr dbnp pbnbt 29 hnrL{rupf 2024p, N 1-6l24-lllPR qu4durtrurqpntl u2fuurmurtrpfr
qtrfr {bpurpbnturi 349 330 700 (( 4puril qnrdurplr 1ur{rn{:

UnSL urpdurtrurqpnrp.;nrbn hhilp | 9nqdbpfr dfglt $nfuur4tupd hut2t{upl,1Lbp[ h tldwpnrdtrbpfr
hurrfup:

U[ru4hdlrnr

1,r.r.rfur.uqr.r.rh'

kuqduIbpqnrplnrtr

U2nrn Ubpnpf UuryruLp tr

{llur1nrd bLp, nn trnrllbpp

ii r. s tt I r.{j
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(u{bp{urb 2

29 hnrL{urpft202ap.
N 1-6124-lllPR quldrutruqpfr

Uttl,qULq.nt qhSUt{Ul, Ul'+3nFLe
< btr pur l{ r.u nn rg 4u.r8p h q ur h r{ utr n rrl n r qu nqu g n rdu 6n uqn h

\ urqrfu L1 bp qn rpl urtr mtrop btr'

kurqtlur14 bpqnrplurtr qfrmpruprnn rrllp'
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fti{b1t{u6 3
29 hnLtr{urplt202ap.

N 1-6124-lllPR qurldurtruqpfr

lrUtuU<UCh.l-
< btr pur ll ur nn rg4ur6p h ul tu h u{ utr n Ld n r qur nqu g n uju 6n, qn h

9 urqdur ! bp q n rp1 urtr Ln[r op btr'

9uqduQbpqnrplutr qfuurt{nn hur2{r.r.rqurh'

). q. s.

114pwtf

ipu

i.+:,
r,l!'lill
tr i:,,;; ; i

1 ur2fu ur r.n u.rt{u p 6' tr bp u n1 ur 
1

bt.;udmur.l[L hu,nUn
307 639 056 61 s27 811 76 909 764 76 909 764 92291717

2. r.nb mbu ulqurtr 6ur[uubp' 16767 000 3 353 400 4 191 750 4 191 750 5 030 100

3. u11&ufuubp' 24 924 644 4 984 928 6231161 6 231 161 7 477 394

Ctr4u.rdbtrp' 349 330 700 69 866 139 87 332 675 87 332 675 104799 211



(u{b1{ub 3.1

29 hnrL{urpf 2024p.
N 1-6/24-lllPR qurlduUuqpfr

UU1UU<UC{h Sl,SbUUt{Ul, bq. U3L UUtuUbn
114pwrl

il'
tr n rln rt ur 1 6ru nur.; n rpg n rbtr b p, ru.; 4 pr{n rrl' 16767 000

1 f 1b Q tqtp w ftt b pqh q h 6w nw1 n tp1 n ftt 7 500 000

2. qwqf 6wnw1nLp1nfii 6 270 000

3. gp w rlw tpw Q w p w p tlwtt 6w nq n Lp1 n it 1 125 000

4. Qwuqfi 6wnwlnLplnit 1 680 000

5. w4pwhwbntplnfit 192 000

U11 0urJuubp, ur14 pr[nrrl' 24924 644

1 Uuppbp Lr u urppur{n pnLdtr bp r 800 000

2. 9nup 1 000 000

3. LlnLpbp 8 500 000

4. tlbpurlurtrqLnrlurlr.r:tr ftrbpqbLnfrLlulfr tr htrbp+urlutiurlnrlnLplutr hirrltruqpud 4755 552

5. CLpugf'q L[bpubnpnqntd s 000 000

6. burnurlnrplnLLLbp 3 369 092

7. (upl4bp [r mn4pbp 500 000

h.uqdu ! bp q n Lp1 r.utr rntr op btr'

trurqilu! bpqnrpl rutr qfuu{n n hur2r{ru qurh'

Unurj tlurnrlqbuh rl uu{nlutr

Lruphbmu,Ulpbnm,h Pu4tunj uu.tr
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(urLlbl{u6 4
29 hnLL{upl202ap.

N 1-6124-lllPR ururrilurbrro.nh

sbnbqnhft}3nFLLbF qusunn'Iubnh uuuhL
< bL pur [.| ur nn Lg 4ru &ph u{ ur h q urtr n Lrl n r qur nqur g n rd, 8n uqn h

A - urluulutr u2[uuLnuL[upd (Lbpurnlurl hurplbpp U D - u2fuuurududutrurlf 2utpurputQul LnhnrlntplnLl

u.r;1 qrupLnurrlfrp t{6uplbp$ (dud)

B - urllrutrbpfr pulu! E- qnLtlupuri[tr

C - u2fuu-runudurluLulfr nbdfrrl

11 nnwd

urqqurlnltr utrnLtr hulpu.rtrnttr rr{r2[nntr R D E

rlu pluruqu.rurr.rnL4 n rI urldtru!uqd

'Iurluluti l-f fruLLtu 3nLpftft qurnn! 95 625 t2 hirrlLuLiuL 40 1 147 500

(urpnuluub t-urpf uu <nurthL{h rlbpbLuqpnLhf 48 750 tz h[rftu!tulr 20 585 000

fu ugrm nLp nL[u l-, ntrl u"r U2nLn ft
LlbplnL6uputt 95 625 t2 hfrftu!uU 40 1 147 500

Pru pur dlutl L,bffi E4nLu p ryfi pupLnnqtrp-nb$bpbLm 95 625 12 hfftur!utr 40 1 147 500

U{ufuurtt U4b[tLu Uqn,r]h up[uf r{urqbu 95 625 t1tz hIrILu!urtr 40 1 147 500

l.Ibupnqlutr ftnqu LI!pm1ft qnunurnutrh tlu.tnh, 95 625 1atz hirftu!utr 40 1 147 500

(urlpurqbrrlurtr tL{b[tL u tflu ryf dfitp qnpiuLlup 95 625 12 hf ftu!ulr 40 1 147 500

fu nrybplurtr 1,u pblur ULn bdp ttttt ft
qnp6ut{up 95 625 12 hfrftu!ulr 40 1 147 500

(urQnplurL Ubplndu (u!npf mbqurduuf qbut tl 719 12 trbpp[rlr
hrudumbrlnLplnLti

?n 860 628

lJbpn LrJlutr fu urLnLd'tlu Ln{u!utlt[t urhpLirll 48 750 12 h[ftur!utr 20 585 000

Pnlurpn{ DndbL Uptiur}hfl mbrlLrriuufr L4bm 105 62s 12 h[lILu!ulr 40 1 267 500

(bu1n1r.utr tlurpryuL U u pquft rIbfu-uuLurbfuttitLl 150 000 12 hfrllurLlurtr 40 1 800 000

Fu pulutr UudL{b1 Upurlulftu ft
purpdp npu!u{npLluttr

pu.ruqnn
105 625 12 hurdurmbqnLpJnrtl 30 1 267 500

Uufrplurl 9udn UnLpbUft mbqLrrfuuuf qbur 190 000 tz h[rftu!urtr AO 2 280 000

UL{uqurtr fturqdfl.1 9bn pqnt {rurLluLuqnpd 95 625 11l2 hfrtltrtu!utl 40 1 147 500

Uruur nrplr.ub (du1ur11 9nhqn n h
qupnn4 176 000 12 hf rlLtr!u:tr 40 2112 000

0hurtrlurL (ur!np 9upuqbunft rfuLlutruqnpb 48 750 12 hfrJLur!urtr 20 585 000

Curh purgutr Lnpfl.1 Lltttttutubpft fuunurur 95 625 12 hf riluLlurtr 40 1 147 500

Quruqur plu.rtr fu nup nL[ft! Upurtlft $pbqbpuqnpd 95 625 12 hf rJtrullurtr 40 1 147 500

UpubLlurtr UnUur 9n1u1it purpdp npu!u{npfuttt
oqmhtl

95 625 12 hf ftu!urlr 40 1 147 500

'il.uqnlurL Upurtl .lupqqbu[t mLopbtr 500 000 12 h[fturt4urtr 40 6 000 000

(u!nplurtr l')nLqf ! PurluZhh f nfumLopbtt 270 000 t2 h[ftu11urtr 40 3 240 000

UnLdfr!1urtr'lut{b1 (pu1tu1ft rrhnfumLopbtr 400 000 t2 Lbppfrtr
hurrlumhrlntplnLlt

40 4 800 000

'lbrnpnulurtr Upbq hu purlbft upLnnUurqpnrl 95 625 12 hfrftur!uttt 40 1 147 500

Qurpqurplu.rb L{bp nuLbft hu.rtlurllupqflLbp[t 200 000 12 hf ftut!utt 40 2 400 000
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uri.luruuJFqnrl

ULnbdpuLluL (purlur rtu puqryuLn ft
pudtrir r4bur 260 000 12 h[rfLurLlutr 40 3 120 000

Qur L[ur q1 urtr lJru p fr bu u Upbp m ft
qfuu{nn hu2tluquh 110 000 12 hfrtllu!utr 40 1 320 000

(urlpurqbmlurL f)[tldu $bn pqfi[t h r.n2r{wquh-qLuLd urquh 140 000 t1 hfrrllurlluLtr 40 1 680 000

ul.lprngul $t4utttb dnpurlft hur2t{u14uh 95 625 12 hirfturLlurtr 40 1 147 500

9ru1ur,nlutr QbrlJu au11ut1ft qurhbumurqbur r10 000 12 hfrrlbu!utr 40 1 320 000

FuluuurLlurL tlbtrbpu LblunL ft
gLnLdttbpfr hudutliupqnq 100 000 tz hurdumbqnrp1nltr 20 r 200 000

b4f quplurtr Upnrulurtl dn pul I qurpnl 170 000 t2 hirftur!ulr 40 2 040 000

Unupbltutr utrmgnr!uL U n rpbtt[t u.lurhrxtl 108 750 12 Lbppfrtr
hr.nrluiubrlntplnLtr

32 1 305 000

9ur uqur p.;urL DrnnrprJ Upudft ulurhulq 108 750 12 hf rlLrutlurtr 32 1 305 000

Llurlf 1urtr,-lupryuL ftu$htih quhut/flbQmnhLl 108 750 12 h[rtltlulltul 32 I 305 000

(urlpurqbm nL[ Ulbpurutrryp Ubpqblf quhurtq 't08 750 12 hf ftutlutr 32 I 305 000

9pfqnph Updf ! Aurun{u!utrfr quhurtl 108 750 12 h[rrILurllurl 32 1 30s 000

(urpnLplnLtrlurL Up2ur! UL rypuuL[t!lt 14upbm 95 625 12 hfrdtrur!utr 40 1 147 500

9ntrn{u1n{w Qnqbmu ftu$htth hruqurBunurn 48 750 12 hfrtllur!utr 20 s85 000

€upu2utr 91nq[qu p tuntthth hul{ulpurpLup 48 750 12 h[ftnr!urtr 20 585 000

uutrL{bgurtr .f bpdftLb (n{hutttlbu 
ft

hrur{urpurnurn 95 625 12 h[rfttu!utr 40 1 147 500

U{uqlutr dbllu 9nrpqbL[t huqurpurnurn 48 750 tz hhrjtrutlutr zv 585 000

(uL1 nplurtr nnLurpr.u ULapuL ft! ft
pnrdpnLJp 48 750 12 hf rJLutllutr 20 585 000

Puu 4ur u1 ruL [Jn Lp r-u ry Ulbpu nrl 4p ft
pulLlnp 95 625 12 hfrfttutlurtr 40 1 147 500

9ruurqu plul Upu tI l')uqd[!ft mbfutr[rt1 136 000 12 hfrftur!utr 40 1 632 000

Fuqlplutt ftnpbpur Ulbpublft mbfuuhtt 95 62s 12 h[rrltrurllurtr 40 1 147 500

3u qgutt (utt4np ShqpurL fl
unbq8 qbur 95 625 12 hfrftur!urtt 40 'I 147 500

Unrupbgurtr (n{hutrtrbu lJtturgu!uLft pul{np p/n 95 625 12 hhrJLnrtturtt 40 1 147 500

9n2!ur!urplutr Uu pqf u fu rulurn nLpft Futtqnp F/n 95 625 12 hf rllutautr 40 1 147 500

Unurpblurtr Up rlurL Utt ut g ut li uttt I tnbfuLfrll s2 000 12 hirfturtiurtr 20 624 000

9uuquplurtr 2nhpru p UputJ[t u.lurhuq 108 750 12 hIrILu!urtr 32 1 305 000

3ur qgurtr lru pbtr (u! npft urbfuttfrll 52 000 12 hfrrJtrnr!rutr 20 624 000

fu urpr mplurtr (u pn Lp.;n Ltr .lurpryul ft
u{rxhurq 108 750 12 hfulttur!utt 32 1 305 000

ounnd4urtr l-nLuftttb UU nmth 9fmpupmnL4utp 350 000 12 hf fttr!urtr 40 4 200 000

lubpufrulutr brlf uqup upbph FurL{np 95 625 12 hfrrltrur!urtr 40 1 147 500

U n Lpbtrl urtrg'Iur4h p U ut tlt{bft sbtuLhq 52 000 12 hfrrltlr!tutr 20 624 000

(ur!nplutr Ubpindui (u!npft mhqurlnrufr 14bm 45 600 12 tibnohtr
hurJultnh4nLplnrtr

10 547 200

Ohutilutr tlr,u pr,uq bm (u! npft t4uhurLl 108 750 12 hftILu!utt 32 1 305 000

llutrnrfiurL 9nhup huLluLryupft Sblubhtt 95 625 tz hfrftuLlurtr 40 1 147 500

(ur!np1ub 9up1bL t-l-rnLft t4uJhr.uq 108 750 12 hfrtltrurl.4utr 32 1 305 000

UnurpblurL Wurgutiutt U n tpbLft ptupdp npu!u{npduttJp 50 000 12 trbppfrtr zv 600 000
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oulunq huLIuLnbrlnLplnLl-r

9frr"nu !urtr uLdLtu !uqd

LupnpuunnpIul
Sbuur t4urtr bhqhtin L h 1ur pnp u.rm np frur

tJurluplurtr 3nrpf 'rlu pnqplt 'Ib!utL[up 449 752 12 hfrftur!utr 40 5 397 024

9wqurqlu:L ULSnbrl')u4ph U{uq qf nur2fuLumnrl 300 276 12 hirrJLur!urtr 40 3 603 312

9pfqnplurL 9u1uLb (pu1urI UnuguLnup q[mu2fuumnrl 419 989 12 hfrtlLullutr 40 s 039 868

9uqtuq.1urtr hdfr1 U$pbr]f' l.-{urq qf mu2[uLumnq 300 276 12 h[rLIbu!Lutr 40 3 603 312

Ulbpuutr.1tuL Up pn Lp 3ntpuLl ft
9fmu2fuuLnnrl 115 084 12 huJunbrlnLplnLtr 20 1 381 008

9trnpqluL tJbL nur Uupf pblafr Qlruu2fuLumnrl 115 084 12 hirrltrullutr 20 1 561 008

9trnpqurtr ULupltpb! (}bldtultft Ll{uq qf Lnu2fuumnrl 300 276 12 hirftu!utr 40 3 603 312

LupnpumnpIu:
Oq mhllulfr lurpn prumnpfrur

aluq nlurtr Upu rJ ttu p 4qbuft
rtb! Lurlup 224 876 12 UbppItr

hurrlurmbnnrFJnrtr
20 2 698 512

fuurLpbt4uL UlbpuuLqp u!nLn:h Uqug qhnu2fuumnrl 300 276 12 hirftu!rutr 40 3 603 312

Cdur L{ntrlutr U LlbLn lurtru .l1u a[dft p ft
Uqug qhmu2fuurmnn 300 276 12 hirfturllutr 40 3 603 312

tJn{uIu1uL [Iupfrlu hrlnLupryfr \pmubp qf Lnu2[uumnrl 179 901 12 hfrrJLurllutr 40 2158 812

UqfiqpbQlutt 9u pltL b (ur ! nplt 6u.rpLnu-rpu.rqbLn 59 857 12 hfrrJtru!Lntr 20 718 284

ultu pduq bur;urb U u pq[u {JnL2bqfr l.-trluq 6upurLupuqbLn 156 091 l2 hIrltru!utr 40 1 873 092

LupnpuunpIu
$nunlf llurllr lupnpuLnn p I ur

rlpurJrJrluL fttu$ur1b1 tuuudu! ft
tbliur{up 449 752 12 h[ftu!tutr 40 5 397 024

Pu 4r.u ;1uL ULurh[u LJbpnL [t
U{ug qf Lnur2fuumnrl 300 276 12 hIrlttu!uU 40 3 603 312

Llutr pur2 url'l u16u n UrlL[uL ft
9f LnLu2[uumnrl 57 542 12 hurlumbrlnrpjnrL 10 690 504

Lurpnrlumnnrlul
fl1 96ru1 lrtr F1 n Lpbqtr bp ft Lu,r pn p ur un n p fr ut

9nluLLluL hrl{rn+ 4lhbnh nb!Lut{urp 224 876 t2 huirluJ$b[nLpJnLI] 20 2 698 512

bunnLQiuL l-nLufLb u!nrn:h 9f urLu2[uumnrl 115 084 t2 Lbppfrtr
huLILuurbrlnrplnLtr

20 1 381 008

fl uQutrlruL $nhqu, Ublpurtt ft
Uqurq tupnnurlrLn 156 091 t2 h[rfttr!urtr 40 1 873 092

l-urpnnulm nnfiul
ULn n Llurl frtr U q btim p ru u ! n q I u1 [ Lu pn p ur Ln n fr h ul

Uur pquluL rlut{ft p (ur1!ft rlb!urL{up 449 752 12 hf rJtrullutr 40 5 397 024

Uupqulutr UpJbL nuL[ftpit Unur2ulmup qfmu2Pumnq 419 989 12 hfrL.lLu!urlr 40 5 039 868

(urfun ullurtr (p urLm l-dnpqndft 9[Lnu2[uLuLnnrl 115 084 12 huLlumbrln Lplnrtr 20 1 381 008

SnLnlutr Upu bprlulqfr 9f urur2[uumnrl 230 168 12 h[rrILtr!urtr 40 2 762 016

LupnpumnPIu
F1n Lpbquoqu f QtulI Lupn puru nfr hu

(n{ubr.hlurtr t-}ntpblr 9 nLuLn uLm f L ft 'IbliurLiurp 449 752 12 hfrLILu!tutr 40 5 397 024

'l n rlnultrL UpLIbL ftu$f ti ft
9f LnLu2[uumnrl 230 168 12 hfrtlLutlulr 40 2 762 016
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rlurrlpurplutt hpur Uptlbttf UL{urq qfmu2fuuLLnnrl 351 576 12 hfrftur!urL 40 4 218 912

l-urquplurtr Ltnthb 9uq[!| ULluq 6upLnu.rpuqbLn 156 091 12 hfrftu!urtr 40 1 873 092

UnupblurL Unhq, U2nuofr U{uq lupnpuLm 156 091 12 hf tlLutiurtr 40 1 873 092

fu ulurmnpntlur Utrlrur U2nm I U{uq 6upLnupuqbtn 156 091 tz hfrltrur!urtr 40 1 873 092

Utr urgur ti utrl urtt (p urlur q,!qh Ll h
6upururpuqbur 119 714 12 hf rl!tu!urtr 40 I 436 568

LupnpumnpIut
1.,1 n rpruqfrrn n rp1 uL [! pn pur rn n p fr ru

Fur4urlutr 9bnpq[ ftnLpbLfr
rl-b!uL[urp 449 752 12 hfrrltrur!tutt 40 5 397 024

\nLqr.ulluutr UptlbL Utrpquft tlnurgu-ruru.rp qfiru u2fu umnrl 419 989 12 hf tILu!utr 40 5 039 868

!u$uryuplutr b{qbL Iru Upubtlfi Unuguuru.rp qf mu2fuuLnnrl 419 989 lz hf ftuLlutr 40 5 039 868

1-., fr! n qnuluul .lruhuttt ft u$utlbft 9fruru.r2fuumnrl 230 168 12 hf rJtrurLlutr 40 2 762 016

fluu pnlu.rtr tLuhur[r t]u 4trnult U{uq 6upLnupugbm 156 091 12 hf fturllurtr 40 1 873 092

! nrqr.utrlr.utr .{urqqbL U ur pquft U{uiq 6upLnupuqbtn 156 091 11tz hf rILu!urtr 40 1 873 092

Q u2ur1 ulL U r{bm 1,uL ur l-}bdn Lp ft
9f LnLu2[uumnrl 230 168 12 hfrlttur!urtr 40 2 762 016

9nLqurtriurtr UuLnq[! Updblir Qf tnLu2[uLrmnrl 230 168 12 hf ftur!utr 40 2 762 016

Uurpqulurtr Upud OnrpbLf Ur{urg lupnpuLLn 156 091 tz h[rfLutlurtr 40 1 873 092

Uurhurli n{u tlfrnlbrn Lnr-u hryntu p 4ft 6rrnurunurqbur 119 714 t2 hfrLILu!urtr 40 r 436 568

LlhbplurL LnLufLb 9nhZurth l-u.rpnnu.rtrur 59 857 12 hfrftu!utr 20 718 284

LuPnPuunP[ut
Ugf LurfrgrugfrnL l,lnrpbpfr Lupnpuunpf u

/rlbLnpnulurtr U2nm 9u pbq[L[t nb!urt{up 449 752 12 h[rrJtrtu!utr 40 5 397 024

(n{hurtrtrbulurL 9tr p f bb l-trnL ft
Unurgu,ttnurp ghm ur2fu urmnrl 4'19 989 12 h[rrlluttlurtr 40 5 039 868

Fnrun rub{r.u Sutnlulu hqn p[t U{uq qf mu2fuumnrl 300 276 12 hf rJtrurllulr 40 3 603 312

rlbpdlurl lJur pfrtr ur ttuqqbbfi tlnurgurmurp qf mui2pumnrl 419 989 12 hftilurLlurL 40 5 039 868

bqutrlu.rU Umnd rl-uluquLlt Uquq qhmu2luurmnrt 150 r38 12 hurIuLnbqnLplnLL 20 r 801 656

LuPnPurunPf ut

9lr ur ui ! url U ur ppur2]rtr n Lp.; urtr Lur p n p ur m n p I ru

fl u!urtrlr.uL (urpnLplnrb Undhtth U{uq 6upLnupuqbui 156 090 12 hfrfturtiurtr 40 1 873 080

FupubryLuti h4nru p ry 
.lurlLu p2url.1 ft

U{urq 6unLnunuqbu '156 090 12 hirfturliurlr 40 1 873 080

QuqnluL,-lupryqbu Upudft U{urq 6urnmurnurqbu r56 090 12 hirftu!utt 40 1 873 080

2nhpurplutr Uuf{b1 dn pdftll ft UL{uq 6upLntrpuqbtn 179 390 12 hfrdLullurtr 40 2 152 680

l-upnpulmnpIut
Lruqbp ur1 frtr Shqh lurt h Lr U r4 b! rn p uru U nq h,rrl h l-u pn p ru r.n n p fr ur

9 nurn Lutrlurtr ft ur +htt PbL hq h
rlb!uL{urp 224 876 12 hu.rrJuurbrlnLplnrlr 20 2 698 512

Uqu rJulultr L,urr.n b1u ft u$utlbft Unugumup qhmu2PuLnnn 419 989 12 hfliLuliutr 40 s 039 868

t bpufrulurtr UurtrnLl.l lubumbpft 9fmu2[uunnq 230 168 12 hirrlLur!rutt 40 2762 016

n|bmp nulutr U[1tlut hupulbft 9ftnu2[uumnq 230 168 12 hfultrurllu! 40 2762 016

lbdfrpfuurtrprL euqf ! $hnpqft Uqurq qhmur2luurmnn 1s0 138 12 hurtlutnbrlnLgnLlt 20 1 801 656

unrdirLlprtr Au{b1 (pu1u4ft Ut{trq q[Lnu2pumnrl 150 138 12 Lbppfrr
hurrlurmb[nrp1nt]

20 1 801 656
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9pfrqnplurb hp frtinr ebpdtuL [t
U{uq ltupnpuLtn 78 046 t2 hf rltrtr!urtr zv 936 552

lfurpmf pnulurtr Uppntp bqhZbh Llnu gumup qf mu2fu uLnn 11 419 989 tz hfrtilur!urtr 40 5 039 868

UnupbgurL t{lw4frrlfrp UnLpbLft U{uq qfnu2pumn4 300 276 12 hfrjlutiutr 40 3 603 312

Lupnpuunpf u
alf Lry UupdLh $hqh!r^rth [.upnpurnnp[rur

Lluitrn Ltgurtr Upnr J Uqu pmu l.1f
rlbllnrt[urp 449 752 t2 h[rrlbu!nrtr 40 5 397 024

9[Ln1uL UprIfLb 9nplnLL[t UL{uq lu.ipnputULn 78 046 t2 hf ftur!utr 20 936 5s2

lu n Lp fr 
gurtrl ur tr LIur p fr b rn Ln u fu ur 1ur un n Lp fr

L{uq lupnpuLtn 78 046 12 h[rrILtu!ulr 20 936 552

91nL1u uurplurL (uupnLplnLL S[qpuLI 9[mu2[uumnrl 230 168 12 hf fttullurtr 40 2 762 016

l.Ifu [pu pprL tlnlnryur (ttuhpu d)

UUnurh

qhmui2tuurulnrt 230 168 12 hf rlbtu!utr 40 2 762 016

rlurqurp1uub (tuudftL1 Upputhutlf Ut{urg lupnpuLLn 156 091 12 hfrftu!utr 40 1 873 092

af ftLqup.yuL Qutluttb 1.,f !n1urlft U{Luq lupnpuLLn 102 046 12 hfrftullurtr 20 1 224 552

Uf uurt4urtr Lurpb! Uutltlbfr U{uq 6upLnupuqbm 156 091 12 hfrlLur!urtr 40 1 873 092

Crlurt{ntrl urtr 9u1 url b f}t"$h! h LuFnfruruu 119 714 12 h[rftullurtr 40 1 436 568

UL{urqlutt,-lu p 4qbu 1-r n p u1 p ft
UL{uq 6upLnupuqbur 156 091 12 hfrrilur!utr 40 1 873 092

(urlpurpdn ullutr rlurrifrp Upubb fr
U{uq luipnpubLn 78 046 12 h[rrILruLltutr 20 936 552

tunrdp
U htr u n p u1 f ! S b futr n 1n qfr utr b p fr dur duL ur t4 ur r.{n n 14 n 1bl4 rn lr r{

9trnpqlurtr UULI{b1 9bpuuf tlft U{Luq 6upmuptuqbun 78 046 12 hu.rrJu.rmbrlnLp1nLL 20 936 552

9l.rn pq1 ull,-lu p ryurtr U w dt{bfi UL{trq 6upunupuqbm 78 046 12 hurdurmbqnrp1nrtr 20 936 5s2

[IuLnrl4rutr $nhupf t4 l.InL2brft 6upuruputgbm 89 786 12 hfrftur!urtt 30 1 077 432

LupnpumnpIut
L,1n pu li urL Ufi pU bp fr $hqh ti tuth lu p n p uu n p I ur

h2fuurtrlutr UppnLp uftpurlbflt rlb!urL{urp 224 876 12 hturJunbrlnLplnLb 2U 2 698 512

h2fuurtrlutr tur1! UppnLpI Urturq 6urnmurnuqbm 78 046 12 hirrJLur!utr 20 936 552

h2funrtrlurtr SfqpuL UppnLpft 9f mLu2[uuurnrl 115 084 12 hirrilu!urtr 20 r 381 008

Pul.uuurLlurl fttu$hli Lf tin1ulft Uqurq qhmur2luullnnrt 300 276 12 hf tlbnr!utr 40 3 603 312

Qbr.npnulurL 9ultuLb UpbpLnft 9pLnubp qf Lnu2pumnrl 179 901 12 hfdLutlutr 40 2158 812

rlurqruplurtr Uum ff ! Utu pLn I p nuft UL{urq lupnpuUm 78 046 12 hfrftnrlluLtr 20 936 552

tunrdP
€{urtrmwlftr oqmhtlxquL hurlu!upqbp0 uhtrunnh l-t hurlnpryur!gntp1ub htudrup dulJurtrullut{np !nlbQrnfrr{

tu urtr pbfututt tJf pul b1 Ulbpu urlt ryp ft
Unugumurp qf mur2luurmnrt 419 989 12 hfrftnr!utt 4n 5 039 868

Fur qrulurL (n{hutttttbu h2fuuL ft lupnpuLtn 59 857 12 h[rrIUur!urtr 20 718 284

9nq.Jul ULuhf m Lln{u1ft Ut{urq qfrunu:2[uunnrl 300 276 12 hfrrJLLuQurL 40 3 603 312

U2fuLuLn ur{u pAul[tr $nL 4f rJLugnprp 0

Ctrryhutrnrp qnulurp' 307 639 056

Iuqdur! bp u1nrpj urL unLop bL' Unud .lunqqbuh alurr4nlutr



9 uqrlur Q bp q n Lp1 urL utrdtr u ! urqrJfr 11 ur nru r{u p rlutt
u unn pu.tptuduL dutr r1b! urr{urp'

q. s,
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(u{b1{u6 N 5
<29> hnLL{upl'r2024 p.

N 1-6i24-lll PR qurlduLurqpI

uouau+nuLP
<(( QUU $hqhtlurllurtr hbLnruqnLnnrpJnLLLbnh hLuLnhmnLLnh qhLnurUurtr tL q[unurLnbfutrht.|rut{rutr

gnn6nLbbntpJurtr bbpurL|unnLg4u&ph qurhulr.utrnLrl tr qunqugnLd. hhdLurnurn h t{hnunurtiutr
h bm urqn Lnn Lpl n Ltrtr bn h l4u Ln u n n Ldo 8n urqn h

(6nrqnh wbQwbnL[p)

1. Urluurr.nurLoh Uumr.undurtr hhrjon'(urtuuunurtrh (r-uLnuurbmnLratul\2024 odutiuLh ubmurUuL
pJnrgb:

2. U2fuur Ln utrpfr tr 14urLnur! n (1 q u npbpn tpl ntL) :

U2fuurLnutrptr nLr1rl{urb b << qUU $frqfr!u.r!urL hbLnurqnLnnLplnLULbpfr frLurnirLnnrLnnLrl qpn$htu1hL'

lurqbpurlfrL $hqhUr'uth [r trlnLpurpurtrnLplurtr nlnpLnLbpnLd, hfrdLupu.rp b ![punut4uL pLnqpfr qfrmurlurtr
hbmur.rqnLnnrqnLtrLbpfr !uLnuprlurtrp' hfrrJL{b1nq << tr rlirgurqqulfrtr qfrLnurlurtr r.unurgLurltrnLplnLtrlbpfr, irllqbu
trur tr frtr uLn frLn n LLn fr 4bnlht, Ln u p frL bp fr dbnppbpn Ldbbp[ L{p u :

3. U2fuurnurtrpfrL Lbptaurlugqnq hfrJbulurL qr.uhtutrgtrbpS (d|rlt1h 1 f$:

U2fuurrnutipL frpurluLugtrbl (( +UU $[q[L1u!uL hbmurqnunnLplnLtrLbpfr irtrumfrunnLLnfi qpn$[1u1[tr
hbr"nurqnmnLplnLLtrbpf nLrlrlnLplnLtrtrbpnr{ hIJtr{b1n{ frtruurfrLnnLr"nnLd Lufunp4 r.nurpfrLbpfitr uLnurgi{ur6

uprynLLptrbpfr nr 6bnppbpnLrJtrbpfr,

ofl-uuqdru{upnLp1r.utr, tr, 
"2021-2026pp. fturqrlurLlupurluL 6purqp[" u[pu: (urdurdurlL (( +UU S[q[taulurtr

hhunr,uqnLnnLplnLtrLbpfr irtruunfrLnnLLnh qnn,lhg trbp!urlurgpub <Qfrrnu.r!uL U qirunurunbfuLfrllutaurtr

qnp6nLtrbnLplul purqurlfrtr $frLutruurL{npdurtr btrpurlurnnLg{urbph 14uhr4urLrlurL nL qurpqurgdu.rtr 6nrqnh
2024p. hurlLnfr>, u2fuwLnuLpLbpp !umupbl hbrntrlul lurLnLur4nur1htr btrpurnLrylnLplnLLLbpn{ trbpurnblnt{

h fr rltr u p ur p tr 14 ir p u nur ! ur tr pb n 11 pfr h bm ur qn Ln n Lp1 n LLL bp p :

1 . u Ln n durl |lI, $hq.h ! r, 1tr qbpulfL u q b! Ln pu u t{ n u.{ h t t,

2. BrlurLLnulfrtr oqLnfilur, pL[uLLnurlfrL [L$npdugfrur, LlnLpu[1uL ufpUbph $hqhQu,
3. n1 q6u1 frtr oq Ln irl1u, $n Ln ntr ir !u, rJbLn urtrln Lpbp,

4. plnrpbrluoqrnirtlur, purrlurtrptrbp tr tlurQbphnLpurlfitr lurnnLgL[ur6ptrbp,
5. qfrLrlduprlLulfrL lurqbpulfrL L.;nLpbp, luqbptrbpir, luqbpurlfiL muppbpir h hurdu!upqbpfr Ll2urlnLd,

6. luqbpulfrtr tr ugfrtrunfrgurgfrnL plnLpbqtrbpJr d2rutlnLrI [r ur6hgnLrl,

7. trutrntrlnLpbp n t truLn !ur nn rgLlurSpLhp,

L qfrm ur ! urL L irL ntlu g fr nL u ur ppur 2[tr n Lpl n Ltr h tr.;n Lpur purU n Lpl n LL :

U2fuuLnurtrp3 ulbmp h lurr.nurpr{fr tlfiguqqu1fltr dul4upqurUh 4nu, hrU +n, hfidLurQuL upqlnttrplbpp
qbLnp I Lnquqpr{bL rlirgurqqulirL hbqhLu[1r,lnn qpurfunu{n1 uduuqpbpnLrJ: UnuLdftL nL2ur4pnLplurtr qbLnp

I updurtrurtrutr lfrpurnruluL h frtrn{urgirnL hbLnurppppnLplnLL LbplurlugLnrl up4lnLLpLbpp, npnLp lnLtrblu:tr
uqpurLpurltrurgrlutr hbnurtrlup: U2fuurunurtrpf hurgnrl llurrnurpnLdtr uqurhnLlblnL hurJurp tibpqpuLlbl pugnLgfrl
rifrgngLbp dfigu.rqqulirtr 4purdur2Lnphtrbpirg tr 6puqpbpfrg' urqurhnu[b1n{ uLnurgL[ur6 up4lnLtrptrbpir

h bqhtr u t4ul hL I p u {n LLp[ uLd bnL dfu bfi n Lpln LL p:

4. U2fuurLnu.rtrpfr pn{tutrr}u!nLplnLLp (J[L1tr g hl):

gurLnupr{bfrp hfrdtrur!urtr ur2fuurnutrptrbpp' puLn bLpurnLrlrlnLplnLLLbpfr.

1. ULnnrJurlfrt $hqhlur, 1uqbpulfrL uqblLnpruulnqh,

4'lur"npuuLnbl nnrpfr4frnLdfr urLnndulutr qnlnp2ir qupnLtrurqnrl t = 6 drj hu.ruLnnLplurdp bquQ[ pth!, nnn

trbppirL rluqbpUnUptrbpf' {n,, !nLtrbtrur hur!unblupuurgIntr polydimethylsiloxane (PDMS) 6uu6!nL1p:
(bLnurqnLnbl !lurLrlurtr h $lnLnpbugbLgfr bptrnqpLbnh urnuldtrurhurn!nLplnLtrLbpS pupdp [LunbLu[{nLplurdp tr

= 795 Ltl luqbpurlfrli 6unuqulprJutr 4bqpnLd' 8ur8!nqpn{ h unurtrg 6lr.16!nLlpfr pgirgtrbpnLd: Utati!u1{n11

up4lnLLptrbpp lruptrnp btr ubtrunpulfrtr hp{urLrnurlfL unbrlbQurLnLlnLpitrL lifrpurnnrplnrLtrbpfi hludup:
(bLnurqnLnbl Rb trurtrnpggfr huuLnnLplurL 50 - 800 trrJ dfigrir!u1pnLd, 180-hg 400 0C pbprlu;utn[6urtrfr ur6dutr

ptrpurgpnLLl Dz q6fr $lnLnpbugbtrgh qhtfurlhtr updbpfi t{unpn (uQL!u1{n11 dqrnnLtlp npn2ur!fr $[put{ut6



urpdbpfr, npp ptrnpn2 | rlirurlL Lurtrnpggirtr): U2u!b1 Lurl.r bphnLlpfr Lnbuur!urL LIn4b1: lrnqL hbLnuqnLnnLplnLbp

Qurunwpbl L = 15 ud, 1.3 ud, 30 dtld ti trutrndbLnpur!uL huuLnntplurdp K qnlnp2nt p2frgLbpnLri, urtnnrlurlfrtr Dr

q6h t{nu' QufuL{uS turqbnh frtrLnbLufrL[nLplnrLfrg (uquuL[nLrI b r{bpgur{np' n1 qpnlulruL lqlu.rlnLd | < 0.1 dd

4bqpnLd lurq"bnh purndn irLmbtrufrL{nLplutlp qurldurtrurLlnp{urb oqLn[!ur!urL drlduL qurlrluLLbpnLd):

U2fuuLnrutrpp lurptrnp I r.hnppurlur{r oqmfrlurQutr uurppbpfi d2ulduL hurdup:
Oqmuqnp6blnr{ L < 100 trLI Cs truLnp2g[r !luLrlurL uqb!unpbpp' hbr.nuqnrnbl uLnntl-Llur!bnUnUp

rlurb4hp{ul1u1utr rrhnfuuq4bgnrplu.rtr (du.rutrur{npurqbu' u14b!Lnpfr lultru.rgrIuL tr hur6urfuul|llr 2brldurL)
llufunrdp uuLnnrlu!urtr qntnn2nr fumnLplnLti[g Dr qSir 4bqpnrd' ![purnbln{ bnt4nnn+ Uunqh ubuLgLlurtr
brluLut4p:

Sbuuulurtrnpbtr hbunuqnunbl 200 - 300 9u LluqLfruulqutr 4ur2Lnntd nLlLnpurrlurLnL2u[1u.rqnqL unirpnLlpnLrl

1322,8 - 420,2 trd) B?Rb-h 5Srp- nPy:(n = 6,7,8,9) uunndr,ulfrL qbbnh L[pu Lbrl nbqnLurtruLbp[ 6trur{npnLdp Rb

trutrnpgfrgtrbpntd' oqmurqnpdblnr[ rlurqtriruu!urtrnpbL hurpnLg{urd Fg1 - F"=J urtrgnLrltrbpp, npnLp ur1r}

durqLfruu!utr 4u2LnbpnLrI quntrnLrJ bL qbp[2fun11: U2fuurLnurtrpp htrurpur{npnLp1nrtr 14unu dtrur{npb1 Lbr1,

6Zqnh, r{bpulurpr{nrl nbqntrurLutrbp (hur6urfunLp;uL L2[1Lbp) nLlLnpurduuLnL2u!urqnqtr LnfrpnqpnLrl:

u2rut4b1 urltlurh uLnnilu.r!urL qnlnp2frtrbpfr Dz q6h hudu,r!u.rpqntd q6u.1fL pLbnugur6 lurqbpurlirlr
6unr.uqurlpnLdnrl hurpnLgL[u8 urlluubpt{u6 uLhulhfr qbtrbpugtlurtr hurdurqurnthu! unbunLplnLtrp' hur24h

untrbln{ lnqufr nLdbrlugrlutr [r urr,upubdurtr qpngbutrbpp (trutL' duqtrIuur14utr 4u.r2Lnfr urn!urlntplurlp):
FurguLnpbl qfrr.nurrJrnpdnLrJ trufu!frtrnLd hulurtrurpbprlu.r6 unut tr hbLn nLrlrlnLplnLIrLbpn{ qbLbpurgdutr

2b2Lnu![ Lnuppbp 4urnph $f qfrtaurtaurL qurLn6unLbpp: bltrbln{ mbuu[1utr urprylnLtrptrbp[g' npn2b1

qbtrbpurgduL unr.u{b1 LuluuLnr.u{np qhnpbupurpur!uL qurllutrtrbpp' bnUnh dbqnu$bpir! durqLfruu!url

4ur2Lnh tl2rnuryfrmupltlutr hurlurlurpqnLrJ htrr.upuru[nfi oqlnurqnpdrluL LquLnu!n{:
Sbur.uluLnpbtr nLunLdLu.rufrpbl u1lufiurl4urb dbLnurqLbpfr o*, n L o- oqmirlut1ul uLgnLdLbpp utpmuBfttt

huumumnLL tluqLiruur!urtr 4ur2LnnLd' n25/z - k2Psrz r.uLgntdLbpir hurrlup, hu2t{b1 hfrrllut4urtr tr qpqn{ub
rlur!up4urltrbpI uht]rur!urtr u.rpdbptrbpp h L{b!LnnpLbpp, npn2b1 fnfuurtrgduL qnpbur!irgtrbn[, 4nLpu pbpbl

uLgnLrJLbpI frLLnbtruirL[nLpluL urprnwhur.ltnnLplnrLp' !ufutluS / dfrgnL!u1[L urqirtrfrg, m durqtrfruu!utr
p{utrrnurlfrtr fa4hg tr B durqtrfruurlurL 4u2rnI urpdbpfrg: ULnurtrul bqu;Uh uLufiLn[! puLu.r6tr, npp guLlugub
urllqufrurlurtr umnrlfr hurrlu.rp lurpLnuhurlunfr uLgdub 1br1uplduL[ pbnnq rfuqLfruulquL 4u2LnI rupdbptrbpp:

2. -Pr{utrrnulftr oqinfrl.lur, p{urtrunurlfrtr frb$npilurgfrur, trlnLpurlLutr ufpLbph $hqhUut

P{urtrinul[tr frtr$nptlugIur1[ hurlnp4duL up4lnLtrurL{btnnLp.lurtr pupdpurgtlurtr Lqurunur!n{ (ntrq-OnL-

uurtr4bfr (<Ou) ftrLnbp$bpblrgh,r,th bptrnLlpfr rlfigngn{ hbmuqnunbl bp!nL rnurppbp hur6ufuntplnLLLbpn{

$nlnnbtrbpfr trnLltru.rlutrnLplnLtrp tr uqblLnpu1 tlu.rppnLplnttrp B{uLLnu:1[L h[ppfir]ur1hL gurtrgbpnLd, urnurgfrtr

hbppJrtr' pLlurtrLnulfrL frtrunbpLbLnnril: 9Lurhurtnbl 4[r.nurp!{u.r6 hurrlptr!nLdtrbpfr 4[uqbpuiturL t-L npn2h1 (0|.f
bphnqpf unuL{b1 qqurlnLtrnLplurtrp huduqurnurufuu.rLnrl $nmnLtrbpfr dudu.rLurlrlhl 2brllurl unfrpntlplbpp:

U2fuurLnurtrpp Qurptrnp I Lnurppbp nbqnLr.utrur,ulfrtr hur6urfuurtlurtrnLplnLLUbpnL[ huLqnqgLbp qupnLLur!n11

hirpp I aurl[L gurL g bp fi utn brlbrlurtr h ur rlu p :

(br"nurqnrnbl p{urLrnurlfrU lbLnbpfr hfidurtr Lipur p{uLrnurlfrL irL$npdugfiu1fi qpurtrgrlurL tr {bpurluLqtrdurL,
hu2{urptitrbpir rl2urlrluL rlbg oqLnuqnp6blnL hLurpu{npnLplnLtrLbnn' bnbp tr urrlbl pt{utrunulfrtr {fr6urtiLbpnLrI
(qutrit, qudit): [f2urlhl prluLLnulfrtr hur2{upt4ir QurI [1u;qI durrlutrur! urnur2ujgnq ufuurlLbpf hulLntruipbpdurtr

h nLrlrldurtr rlbpn4Lbp nr ulqnpfrpdtibp, npntrp loqLnurqnpbL[bl pr-[urtrLnurlfrL fL$npdurgftutr
4b[.1 n hbp btr Ln n Lp1 n Ltr ir g q ur2Ln q uL b1n L h ur du p :

DurpnLtrurlbl pLlurtrLnulfrtr n1-ur4[upuLn uuLgnLdtrbpfi !unur{urprlutr ntuntdtrluufrpnLplnLtrLbpp' 4[Lnupllblnr{
{bgbpnpq 6Zqnh, 1nL6r{nr1 bpt4rlulup4u! pr[urtrLnurlfrL rln4bp lurqbpurl[L urqrlbgnLpluiL hurlulqupqbpnrd:
flpn2b1 u.rLgLlurtr hr.u{urLurlutrnLplnLtrp' hurumurmnrtr udqfrr"nnLrln{ l-L hurdufunLplurtr urquulurppfr' durdurLuQfr

pLpr.ugpnLLI uufrdbLnp[Q hurunilurtr qurpurqurlnLrl: flLunLdLuufrpbl Pnqb-!nLrpbLuururLbpir n1-q6urlfrtr

4irLu d[! utr ur p un urpirtr qur2Ln h url u q fr ufr t4ntr$frqn Lp ur gh uth 4bqpn Ld:

(brnuqnLnbl [r d2u14b1 p{utrLnu.rlfrL hurrlnpqur!gnrpluL hutlup hItILu!uL muppbp hurtr4iruu.rgnq

pL{urtlLnurlfrtr oulunfrllurlurL hurrlurlurpqbp, rluuulu"r{nptuqbu' 4frmurplb1 Furndn purpnpuQnLpJurrJp bplrln4utiit
nbqnLr.uLnnptrbpfr dir2tr fu66{ur6 {fr6urtaLbp[ hbntuhutip tlrnfuurtrgduL irpurqnpdnLdp:

rlirrnup!b1 qqurlnLL ubLunpLbpfr uLnbq6nLrIp' hfrdtrrlurb nlhbprlfrplurtr pL[uiLrnulfrtr hurdur!upqbpir {pu,
oqurruqnp6blnL{ 4putrg nrdbrl l.L utrnrluul qupurlbLnpurlfrL !urfu{ubnLplntLp pu.tgun[Q !bunbp[ 2nrng:
[JuuLr.u{npu14bu, hblnuqnunbl bp!nL r.hnfuququqg{ub oqLnfr!ur!urtr nbqntrurLnnptrbpirg !uqLIL{u6
nlhbpdfrpltuL hurlulupqp'npqbu ququrlirU LlnlblnLltrbpfr qbpLnLpp ubLunp:

flrunLtlburufrpbl purgurn[! labLnbpfr 2nLpg nLdbrl h urLndurl qurpu;rJbmpulfb Llufu{u.rdnLpludp odLnL{u6

nlhbprJfrplurtr p{urLLnurlirL hurrlurQurpqir hfrdurL {pu rJuqtrfruurlutr +ur2mh qbpqqurlnLtr ubtrunptrbpfr tl2urQdurtr

htrurpur{npnrplnrtrp' hirdL{u6 lnfru luqbpulirL 6unurqurlptrbpfr dhgngn4 urLnndulQutr qnlnp2irtrbpnLrl

frpurlurtrug{u8 hlbt4rnpurlurqLfruuLlurLnpbtr hupnLgL{ub putiuLgfrqnLpluL bp!nL nLq[LbpI uunndLbpit



gbp durlfiL 2u pddutr h bLn t rurtrBn{ Ln bffr n Ltr bg n 11 qh n fu uq4bg n Lpl uL {p u.t :

3. 01 q6url irL oq un fr l4ru, $n Ln nL ir ! u, rlbLn urtrln Lpbp

rlirLnurpt4bl Lbpnbqntrumnpulfrtr bntinnnry htrpr.uhurprlnLflifi qbLbpurgrlurL p{ulunutl[L 4[Lud[!ul nLdbrl

bpl4$nmntr !1utrnr1 dfgu.rLlurlpnuJ, hbr.nuqnmbl nLdbrl bp!$nLnnL lpitrduL quifiuiqur1nLd n1 uunurgfrnLuip qnqq

Lnhqh 2pln4frtrqbpluL lurrn{ir mhuth {[6u!Lbp[ uLnurgnLdp:

DurpnLLrur!b1 frpfrnLd[ trfrnpurLnfr $nunnnb$purt{Lnh4 plnLpbqfr U tqh$nurt{gtlnrl oqLnfl4ut.1uL pbubguttt

,htrpbnh hfrrlurtr L{pur $nr-nn{nlLnurlfr! prlfiqbptrbpir d2u!nLdp' oqLnirdulurgtrblnq ur2fuumurLpurlfrtr nbdfrdtrbpp

!btruupurtruQutr .Ih11nn- U trutrnduruLItfLbnh pujndn up4lnLLu.r{brnnLplurdp rlbQur{up{nr1 qbpnLd tI
rlfrlpnr.nbrpr2updnLrl [purtluLurgLblnt hurdup: 9irpurnbl d2ulu[u6 brlurtrurLlp nbul durrluLu!nLd +LA-h
dnlbQnLltrbpfr 4irf1b!Lnpu$npbr,nfr! Lnblur2urpdrJurtr U qbpdurtr hbr"nurqnmnLplnLLtrbpnLLI' hbmtrblnt{

qnp6ptrpugS oqLnirt4u14uuL durtrpu+hLnulqh rlir2ngnL{: U2fuurLnuLpp hbnuLtiurnuijhtr I uL[LnntrnrI nbdfrdntd

qnp6nrl lab-on-a-chip uuppbpfr rl2u!dul, frLlqbu Lutr $nmnL[!ur1nLd, d[!pnflbL-1Lnpntrir!urlnLd tl.

! btr u u Ln bfuL n 1n qfr ur1 n Ld ! fr p u nn Lpl n LLL bp I h ur rlur p :

(nlnqpur$fr!urlurtr hrltrLulin{ frtr$nprlughurlfr, !urnnLg{urbpulhtr guLgbpft qpuLgrlu.rtr L quhqu:Lrlurl
htrupuu[np !frpunnLplnLtrtrbpfr trqurrnur!nr[ ur6bgtrbl dbrnurrlir (Fe, Mn, Cu h urJd IntiLbpI tnuppbp

!ntrgbtrLnpurghurLbpn4 lbqfrp{u6 frpfrnrdfr trfrnpurLn[ 6u{u:1u1ftL plnLpbqLbp, hbLnurqnLnb[ +nurLB
h1b!rnpntrurlfrtr qupudurqLfruur!uL nbunLurtrufr, nurdu.rtrlr.utr gpLfuL, oulLnfr!uiLlurtr uqbQunpuulqnqirurlfr

hrlutrurltrbpnL{ h rl2ur14bl plnLpbrlu!urtr gurLgnLd L2{u6 irntrtrbpfr Lnbrlu!r.uldutr tr. hgpbpI huduti2ndutr
dbfuurLfrqdfr rlnrlbl: Pr.ugurhulLnbl uLnugL[u8 plnrpbqtibpI unurppbp huLn!nLplnLLLbpfr 4puhnpdr.utr
lqurfuL{u6nLplnLtrp puqurlpurlfrL !urnnLgLlu.rdphg, urpurrntrbpfr pu:Lu!u!uU h npu!u!uL Ln{u1Lbp[9,
p1 n Lp brlu ! utr g urtr g n Ltl tr p urL g Ln brlur ! u.r1 n Lrlir g :

4. P1n Lp bquoq un fr ! ur, pu qutrpL bp t t ilu ! bp trn Lpul[L lur nn tg {u:6ptr bp

k1blurpntru6urnurqu1purlfrtr r.hn2bgpduL brlululn{ umuLurt Ag U Co-nu[ 1bq[pLlub ZnO purrprtrpLbp'

AgZnO, CoZnO t ,JL, nLunrdLr-uufrpbl L[bpgfrLtrbpiru oqtnfr!u.r!uL, hlbQLnpur!ulr huLn!nLp1nLLLbpp' unurppbp

h fr2n r1n Lp1 urtr ur ur p p bp u Ln u; tr u 1n L L q ur m u 11 n L{:

Du:pnLtru!b1 lurltrurqnLnir Qfruurhurlnp4frlLbpnLd, durutruuL{npuqbu' ZnO-nLrl frgpurqhpLbpfr inbrpr{rnfudutr
rJbfuruLirqdir nLunrdLu.rufrpnLplnLtrp, qtrurhurLnbl qnlurpnLfr rln4blLbpf oqr,nurqnp6durL htrupur{npntplnLUp'

pugurLnpblnL rlpLurlirL h $nrnnqpqn{u.rb frgpurUhnt bnh hurrlnp4ulutrntplurtr dbfuuLfiqdlbpp: (bLnuqnmbl

4ur2Lnrulirtr h$bl4mn frgpurlal'rptrbpfr hurrlnp4url.luLnLplutr ulnlupnLulfrtr dbfuurL[qdn{ pupu! purrlurtrptrbpnLd:
(buruiqnunbl Zn0 purqurtrptrbpir oqmirlurlul, flbL,lLnpulurtr tt rlurqtriruulurtr huLnlntp.lnLLLbpfr {bpruhulnLdp
lll tr lV frdpbnh LnurppbpnL[, irtrlqbu trurtr funpp du.rlurp4urQLbpn{ [r bplurpurtntr qpqn{ud {it6utaLbpn{
pL n Lpur qp {n 11 h u q{urq1n Lun h n rlurlirL m u p p bpn { 1bq[ p duL d[2n g n Ll:

gur.nrupbl Lltruruurt4tup trlnLpbpfr hbnrugdurL hurlurp npqbu !urunurfiqurLnnfi oqmuqnp6{n11, [L1qbu Lutr
uqfrtrLnpntr[QurlnLtl t4irpurnLlnrl, durqtrfruurlirL hur.nlnLplnLLLbpnr-[ n1 rluqLfruurlurL LlnLp huLqituugnl Ag-nll

lbqirp{u8 ZnO-nLrl (AgZnO) qnlupntrLbpfr oqLn[!ur!uU plrnLpurqnbnh hu6u[uulfrtr nL gbpdururnfr6urtrurlfrtr

lurfut{ur6nLplnrtrLbpir lurrhnLrJtrbp, [r qnlurpntrtrbpfr mbquqhuldurtr nt uqurunbrlurr.hurlqdurL h[duL r{pu f2uQb1

hir2nrlnLpprtr muppbp: (bLnurqnunbl qnlurpntr,Lbp[ t]tnfuuqrybgnLplnLLp 2npurt{urLnnq dflgut{u1pft

fuurnLnLltrbpfr hbun:

UfrLpbqbl [r hbLnuqnrnbl Cos(BOs)z fuunLnLlfr urq4bgnLplnLtr[ Caz.zBio.rCo+Os pr.up4 opuhqh lurnnLgL[r-u6pft h

2bpduflblLnpurt4urtr hqnpnLplutr qnpSntrir r{pur: alirtr4$uqurlfrtr ufrLpbqfi brluLurLln{ uLnurtrul fubgb trrlnL2trbp,

hbrnurqnLnbl dfrtapn!urnnrgLlu6pp, Lnurppurlirtr purlu.r4pnLplnLLp, :u;thbL mbuu!urpup 4[durypnLpluttt tl
2bbpbtalr qnpbtuQgfr gbpriu.rurnfr6uLurlfrL !r,ufunLdtrbpp, hur2{up!b1 gbptlu[1b!Lnpur!uL hqnpnLplurtr qnpdnLp:

Urnurg{urd urprynLtrBtrbpfr hfrdurL t{pu npn2b1fuunlnLlfr oqLnfrdurlpuLu!p:

5. al[L4durpdLurlfrtr luqbpulfitr trlnLpbp, lurqbpLbpfi, luqbpulfrL Lnurppbpfi tr. hurlurlurpqbp[ d2urlnLLI

\urrnurpbl YAG:Yb-Er h LiNbOs:Yb-Er plnLpbqtrbpnLd lnLIIILbugbLg[ 6r.unuqurlprJuL Lnupur6ur!uL
pur2furluutr {rnpbupupurt4urtr Lr mbuurlutr hbLnurqnLnntp1nLl'trqurLnuQ nLtrbtruln{ qtrurhurrnblnL I = 1.5 dtld

LnirpnqpnLd lurqbpulirL (u14 pLinLd' 6unurqulpupurluuluur{np{u6) qbLbpugdutr uup4lnLtruLlbunntplnLLp Lt

npn2b1 qbLbpurgdurtr runur2urgrJuL oqrnirrJurl qurlrlutrtrbpp: hpur!urtrurgLbl L2t{u6 plnLpblLbpI hurdufrp
uqblr.npur4frLnulurtr hbunurqnLnnLrl' l.11urtrdurb tr urnupduL uqhlLnpLbpir uLnurgnLrl tr {bp1nL6nLp1nLtr, llurLrlutr
[i. unurBdurtr ptr41u1Lulurtr lLnp{urbptrbpf npn2nLrI [^t htrupur{np lnnqbpurLnhq bptrnLlpLhp[ hbLnuqnLnnLrl:

U2u!b1 h qtuLnpuurnbl lnLuurlfrL urrlplnLptrbpfr Lln4nLldurtr, frLlqbu Lurtr ufrtrppnL qbLnblLnrlu.rtr hurlurp

utrhpurdb2Ln hurtrqnrlgLbp: OqLnuqnp6blnLl urp4frurt4urLugL[urd FAC-24 uqbt4r.npnrlbLnpp' dn4nLlu[u6

qnqndtuL rurlplnrpir oqtrnLplurfp nLunLdLuufrpbl lurqhpulirL plnLpbqLbpfr nurLlutrlurL tr gnLdfrlbugbLLnurlfrtr

6 tu nur qurl pn LLItr bp ir qp ur tr g rlurtr hL u p ur {n p n tpl n ttr p :



flLunLrJtrurufrpbl qmLnur!uL flbtlmput1u.rL qur2mh !frpurnrlurdp LIb!ntuirlLbpnLrI 4frr4n1ur1[L dndbLLnLbpft

2p2urbtr 4uuuur{npnLplurtr uLnu.rgLlurtr htrupur{npnLplnrLp [r hbmuqnunbl ut14qIuI dfpu:{ulpbpnuI muppbp

pbbnugnLdtrbpnr{ 6urnuqulpLbpfr Lnupur6tlurl urnuiLdLurhuLntlnLplnLLttbpl:

6. Luqbnu1irb tr ughtrmfrgugfrntr plnLpbqtrbpir rl2ur!ntrl tr u6bgnLd

Oqmfr!urluL brlu.rtrur!nr-[ nrunLrltruufrpbl u.r!Lnf {ug{ur6 ugfrLLnfrUugf nb plnLpblLbpnLd (GSAG:Ce, GSAG:Pr)

quddrl 6runuquulpurhupdudp [r gbprJuuLnfr6utrurlfrtr urq4bgnLplnLLLbpntl qurlrlurtrur{nptlu6 oqLn[!ulurtt
puqrurLghQnLplurtr r.f nqhnfunrplnrLLbpp: Uunurg{ub uprynLLpLhpfr hIdutr Llnu L{bp1nL6b1 trbprlnL6r{ur6

qnLLu{npdurL !bLnpnbtrbpp (F, F+, O- tt ur1tL)' !uq{ur6 plnLpbrlbbpI LbppfiL pbpnLplnLLLbpf hbun,

prrqruLght{nLplu.rtr irLptrurL[bpu!uLqtrnLrIp tr !btrr"npnLtrbpfr r.hnfuu!bpqdurtt (tinLL{bpuIu) qpngbuLbpp:
(bLnurqnunbl purgnLg[1 fuuntrnLltrbpfr trbpdnL6rJurlp quldutrurL[np{urb bptrnqpLbpp, r.unlu2uplbl plnLpbqLbpft

oqrnfrrJurl pulqurr1nnLp.lnLtrp purpdp 6unuqulpurlfrtr !urlnLLnLpiutr huuLhlnL hudu;p L d2urL,1b1 plnLpbqLbpit

ur"nu.rgdurL r{bpupLnu4pbf bqurtru!bbp' FpfrgdbLfr h enppurlu!nL rlbpn4Lbpn{:

7" 1-, rutrntrln rpbp n L Lr urtr n ! ur nn tg {u6pL bp

(bLnurqnr.nbl gbnngbLir qfrtr4$urqurlirtr u{hnnLhqh brluLurt4nr{ u[tipbq{ub Fe/Fe:C udfignL!-pLuqurLpn

t4uqdnrplurdp durqtrfruur!utr trutrnrluutrItft bnh {nrf nfuullurtr durqtriruu!urtr 4ur2LnnLrJ LnupurgLlltr

hum!nLplnLtrtrbpp: Purgu.rhurlmbl LnupurgrJurtr rnbuutlu.rpurp !lurtrfuL qnp6urQg[ !urfu{u6nLplnLtip
durutrfit,;trbph ,lhlht turLhhg, !nLgbtrLnpurghu.r1hg, frtrlqbu Irr.u|.r {nqhnfuu!urL 4u2Lnf pLnLpuqpbpftg:

flrunrdtrr.uuirpbl lnLpu"rhtuunnr! !unnLgL{u8pur1frtr, durqtrfruulurtr tr htbllLnpulurL huLnL;nLp.ynLtrtrbpn{ odLnL{u6

Fe/FeeC-C tru;tin!nrlqnqirLnurlfrtr trlnLpbpfr htrupuL{np !frpunnLplnLtrtrbpp t4buupd2!nLp1u;L, fltbpq[ut1it
quhburnurL[nprJuuL, !urLnurfrqfr h dfrQpnufpurl[L 6urnuqulprJurL up4lnLLur{bun tllutrtlurtr fubrp[pLbpft

lnLbdutr hurrJup:

LI2ur!b1 h quunpuruLnbl b1b!Lnpn4ulfrtr hurdu.r!upqbp' hfrriL{u6 ur6fuu.rdtrulfrtr truLnfunrln{u!LbpI tr
hurrlnpq[1 qnfrdbptrbph 4nrr: (bmurqnLnb[ 4nurLg h[dpn{ qr.uLnpuuunu.r6 unLqbplnL4bLuurLnnpLbpit

nLtrulnrplnLtrp' !ufuu[u8 hurrlnpryfrl qnfrdbpLbpir Lnbuuqhg, frLlqbu trurtr ur6fuur6Lutl[b trurLnfunrln{ulttbpit
t4ntrg btrur pu g h u.thg :

hdqnLluulfrtr lurqbpurlfrL tr durqtrbLnpnLurlfrL LuLnbgduL, hbqntQnLd lurqbpulirtr uplugitutlit dbpn4tibpnL{

ufrtrpbqbl dbururlLbpfr (Cu, Zn, Sn) hfrdurtr {pur purpurQpurrlutrpurlfrL oBuir4ulfitr, LIbnurlopufr4utlfiL tr

BurllnqbtrfrqurlirL trutrnhbLnbpnllurnnLgLlurbpLbp: (bLnuqnLnbl dtru{np{u6 l.luinnLgL{ubpbbpfi dtLurpulur[utr,
oqLnir!ur!utr, !unnLgL[ur6pulfrtr tr $nLnnflblLnpu!uL huur!nLplnLLLbpp' uphurlfrL fLbpqfrul[r

$n Ln n f 1b! un p u ! utr qh n fu ur p ! [1tr bp n Ld oqLn u.rqn p6b1n t hu dur p :

B. 9[unurluL tr frLnr{urgfrnL uulppu,r2irLntplnLtr ti. trlntpurputrnLplnLtr

Oqrnfr!ur!utr bqtrtru!nr{ dbLnurrlu!urt, hnbn hurpntrurpbpnrl hudut4upqfi d2u!duL trquruntutlnL{

frpuluLurgtrbl dfrtrltr 5 9u $nLu.rlfrtr rJurqLiruurlqutr 4ur2Lnfr bnurnut-rgp QnrlqbtruurgnLrl dirLitr - 1 d9u updbpp:

\nrlqbLuurgnLrJp luuLnurpbl hbLnu4urpd lurqn{ qbliurL{urpr{nr1(blJhnpfr ln6bpfr 3 qnqqn{ npqbu qpnlulrutr

4ur2uh rn{fr1 oqmuqnp6bln{ 10 ud bp!upnLplurfp Cs u.rLnndu!uL gnlnn2nr pghtp'![punblnu[ luqbpulfrtr
1nL1un{ Cs qnlnp2nr Dz q6fr Fs=4 - Fr5 urtrgLlutr {pru hupnLgrlr.ub utrhulbfr ur1[uubp{u6 qbLbpurgdutr

bptrnLlpp:
(urLnnL! urfrpurlfrL nLdbrlurgnLgln{ !ntru!urL hnptin{ quruhq [L$putaupLIIp ubLunptrbpI oqtrnLplurLIp

d2ur!b1 2ppurqrurnirg hurdbdurrnurpurfr Lnurp oplb!LnLbpir qpurtrgrlurL brlurtrtr!, oqmfrrJulurgLbl qpuLgnrl
hu.rdu!upqJr uu2fuurmurLpulfrL nbdfrdtr nL un{.yultrbpfr d2urQdurtr 6purqfrpp: LurfuurdbnLbl 2urpdr{n11 gbpdulittr

oplbtlLntrhpp rJirtrltt 1 !d hbnur{npnLplurL r{pu hulmtrupbprlutr hLupu{npnLplurdp hurdur!urpqir d2ur!ntLIp'

hirdtr Llu 6 h u un n LL1 lntr gbtr Ln pu.r rn n p h ulbfrtr bpfi oqLn uqn p6duL L{p u :

1",rufuuq6b1 tt rl2u!b1 hbnuhup afrtrudfr! hurrlnp4ur!gnLplurL LIurLnlbf hurdu.r!upq hfrdtrL{ur6 urquLn

LnurpuSnLp.;urL dbg !n4uLfnpt{ur& frdqnrluLbpnt{ lurqbpulfrl 6urnuqurlpduL updulduL h hbnuu[np qpuLgnrl
ur.uppnrLl r.uqur!n4urL[npduL L[pur: (urLLut],rnqp, duruLu{npuqbu, L1u.rpn11 h 6unu1b1 npqbu tlbtrurJurpLnir

nLunrgnrlulur.rtr ufrdnLluu np :

Ur.nbr16b1 U nrunLdtru.ruirpbl ([nqulgnrl> r]rurlurtrnr{ LnpurLqirur"nnptrbpfr [upnfrumnfr tirlnL2trhp' npqbu

nLpnpudrirtrnr2ur!urqngL uqb!tnpurlfrtr rnfrpnqpnLrl pnql urq4luL2ruLLbpfr $nLnn4bLnb!Lnnptrbp: ULnbq6bl tr

hbrnuqnunbl frLLnbqpL[ur6 !unnLgu[ur6pfr (lnturgnrl rirur!urLn{ Lnpubq[umnft - qIpnflhl4tnpu!uL plnLpbq)

[upnfiurLnnn trdnL2Lbp' pnql frL$puU",ndhn 6urnulqulpnLrl hurlLntrurpbpblnL hurdurp:

Oupnfr!ur!urL, nudurtrlr.uL h hnlft uqbllLnpuruqn,,-1hurth dbpn4Lbpn{ nLunLdtrurufrpbl ufitrpbLn[! (qbnfiLn,

SiOrPbO l.r ur11L) h ptruluL (pur+uLght,1 opu[4[uL) uqur![LbpI huLn!nLplnLLLbp[ ,ln, InLugLnrl
6urnuqurlprJub (60Co qurltlur 6urnuqulpnLrI, f1blLnpntrulfrtr {rnLLg) urq4hgnLplnLLp' !lu1ntL trlnLpbp uururtrulnt
LquLnulnr{: lunLltr rJbpn4trbpn{ hbLnuqnLnbl qbp4[uqbpuulfrtr fn2bLduL t4nLpbpfr r.nbupn{ nptrrulutr



gbnfrp-ZnO-Ag, &tulnrnllbtr hurrfulurngbnp' npqbu lururu.rfrqurrnnpLbp tr pbdunppbtrrntrbp oqrnurqnpbblnL

trqur"nuQn{:
flrunrdtrurufrpbl gpnrd tr gpul[tr 1nL&nLlptrbpnLd f1b!mpnaLbp[L t.1[pun{nr1 quppbputqu.rtr nrqr1ubl.gnrtr

frilqnquurlfrtr luprlurtr urnlulnLplurrlp UnUt,ur[4h 2bprnnul urnulugnq u[$ur, pbrnu U qurftlul
6uunurqrulpnLdtrbpfr uqbt4ulpur 1 r.unurtrdtrurhu.r r.n!nrp1n LtrLbpp' urnurgurgnt nu.r 4irnfrqnun nqtrbpir
trnrltrnrLltuLurgdurtr hu.rdulp: U2fuurr,nurtrpp hbnutr!r.uprr.rlfrtr I trnp purrprtrpurlfrtr trlnLpbpfr tr urlpLLnpurtrpurlfrtr

itr bpqft u1 fr u r1p1 n rptr bp fr u rn brlbdurtr h ur rlu: p :

ucDfr hu U1, ptrlbpnrp.;utr urgr.ulignrplurlp, brl< tr << qUU $[q[n1nq[u:1[ fiLum[mntmfi hbLn huduLnbrl
l,1uuu.rpblurqnpdbl SFCO uLlqpnLtrpnrl qnp6nrl duqtrfruru-4u2tnu1irtr ubtrunpp (qntr4n)' Llbtruurpd2lurl4utr,

dr.r.rutrur{npurqbu' qfunrrlbrlfr funpur4frp 6u{urp.rlfrtr qnlurgnLplnrLLbpfr purgurhuliirfurL trquuurur!n{:

I urqrlur !bp 14 nrplr.uL rnLop bL'

Unruqnh qfrLn u lurtr r1b!u.r r[u p'
' (,tjl h n tb w qqw tt n Ltt )



(u{b1{u;6 N 6
n 29 , hnLtr{urpfr 2024 p.

N 1-6124-lllPR uu rLlu.rtruronh

On|.lgnFg[3hl, 4ILUL *

*(( 9UU $hqhllur[{urtr hbLnurqnunLplnLLtrbnh hlur.nhLnntuh qhmurt{uL tr ghLnuLnblutrhtiutiurtr

h bLnuqn Lnn LpJ n LtrL bn h lru Ln ur n n Ldu &n uqn h
, (hltwqpft wttQwbrufp)

h/h

h p u [,1 urL ug {bthp d[gn g ru ndurtr

rutrr{urtrnLdp
hudunnr.n

nn rl urtrnuLn Lrarn Ltr n
! u m w p durtr btr pur li ur qn p6ur nn q ptr bp I tr ! ur p urqf p p !LuLnurpdurtr

iurrlLbmLbnn

Uunndurlfrtr $fr-
qhltu'
luqbpu4fttr
uqb!unpu-tu!n-
qhui

l-uqbpulftr
6urnuqurlpriurti l.r

ur m n dur 14 urL d[2tu tiurl p fr

nbqnLutruulfrtr
qhnfuurqrybgnLplurtr,

purndn uqb!mpu1
lnrbnLtrurtlnLplruL

luqbpurlftt
uqbtimpuiutinulhuJh
hfrrlLupurp
h bur r.uqn un n Lp1n LLtr bp tr
pfunrl ubtrunpurlirl,

luiqbpulfL tr

ilbunpnlnq[u!rutr
unbfubnlnqf uLbpft
n Lr1r1n Lp1 r.u rlp L1 [ p u nru ! utt
hbmurqnLnnLplnLLttbp

PDMS 6w6tinUpnq t = 6 dd Rb urmnrlurlurli qnlnp2n{ pggfr

14urLnpurumnLd, 4purtrnLd !lutrdutL tr $lnLnpbugbtrgfr
urnLutrdtrurhurm!nLp.ynLtrtibpfr hbLnuqnunnLr.l Dr qbh 4nu,
uprgn LLpL bpfr u bLu npurlfrL tr p{urLmulfrL Lnbqb! u.rLn {n L-

plurtr Ln bfutr n 1nq[ urtrbp n Ld L1 fr p ur nn LplurL {bp 1n Lbn Lpln LL : Rb

u ur n durl frtr Dz q6fr $ 1n Lnp bu g btr g lr h bLn urqn m n LrI' tr urtr n pggfr

L - 50-800 Ld rlfrgurlur1pnLd, 180-fr9 400 0C

gbpduumfr6urtrf ur6h ptrpurgpnrrl' trurLnpggfrL humnr[1

L[rupp qpurtrgb1n L urlltrlur fi pn{, rnbuu ! nrL dn qbflr d2ur !n 1il,

hurrlbrJwunnLplnLtr L = 15 ud, 1.3 ud, 30 ,lq,I h
L rul ndbLnp ru!urtr K pgf gtrbpnLrl trrlurL qfr Ln u r''h np6f hbLn'

!urfu{ud lurqbnh frtrLnbLufr{nLplnLLfrg: l. < 100 trd Cs

tr utr n ppgfr Dr q6f ti ltulrlurtt uqblLn pn til urmn d-rlurlbptrn L1p

{urtr 4bp r{nr 1u1urL qh n fu uqrybg n Lpl utr qn tn fi2n r fu m n Lpln LL f g

lurfu dutr hbm uqnr"nn Ld' lfrpurnbln{ bnqn nnr} tuburtrglLu fr
b4utrulp: Rb trurtrnpggnLrl 200 - 300 9u duiqLfuurlutr
ryr.u2LnnLd 87Rb-fr SSra-nP:rz (n = 6,7,8,9) urmntlurlfrtr q8bpfr

4nn, (I = 322.8 - 420.2 t,,l) trbrt nbqntruLutrbpfr

d trur {n p rlurL m bu ur [1 urL h bun ruqn Ln n Ld' oqLn r.uqn p6b1n { Fsl
F*3 l.I< urtrgnLrlLbpp: ULU*Lh urmnLltrbpfr Dz qbh

hurdurlupqnLd qbulftL phbnurgub luqbpn{ hupntg{ur6
urnu.rg [r hbLn nLrglnLplnLtrbbpnL[ ur.ylurubp{u6 utrhulbfr
qbLbpugrluL hurduquprJrurLl r"nbunLp1utr tl2ur!ntd,
qbLbpurgtlurtr urntu{b1 trquur"nu{np qhnpdupupur!utr
q urlduLtrbpfi npn2n Ld: Up unurpftl duqtrfruulurtr rpu2r"nnLil

utLlurh urmnLltrbpfr n25p * k2Rn q6bp[r o*, rT [t o-
or4 m frlurlurL urtr g n LLItrbp I hutlu p hfitltt u ! urtt tr qpqn{urd
titu ! uprlultrbp fr u brirur!urtr urpdbpLbpf tr {b!mnpLbpfr,
qhnfuwtrgrluL qnpburqhgLbph npn2nLd, rutrgnLdtrbpfr

ftrLnbLufr{nLplurb upLnuhurlLnnLplutr rpntpupbpnLd,

gurtr!urgur6 uLnnrlfr hudurp tlurqLfruur!urtr 4ur2unnLrI

utrgnLrlLbpf lbrlurp!duL hru2r{nrpt1[ hrurlnrp bq*tth
urLur r htnhLr nurLurdtrh u rn uiqn Ld:

01t01124-

31t03t24

01t04t24-
30t06124

01107124-

30t09t24

01fl024-
31/224

2 P{uLLnulfrtr
oulLnf!ur,
ptlurLmulftr

[L$npdurgIur,
LlnLpru!utr
ufipbbpft

$hqhttu

P{uLmurlfitr
r"nb1b!urun{u!urtr
mbbfuLnlnqf urLbpf
hrudurp pL[uLLnur1fitr

bptrnUpLbph hbmuqnLnnLd
nr ubuurluti lnL6nLdtrbpfi
d2uu[1nLrI, uurnp uLnndulfrtr

(ntrq-OnL-utuLrybfr (<OtJ) hbLnbp$bpbLgh dfgngn{
pr{utrmurlfL hhpph+u.t1frL gu,tttgbpnLd bp!nL muppbp
hur6r-ufunLplniLLbpnt{ $nLnnbLbpI LnL.lttuttiuLnLpluttt tr
uqbl.lmpurl druppnLplutr hbr"nuuqnmnLd, 4frLnup!L[urd
hutlpLl.lnLdLbpfr ryf uqbpuIur1[ q[LnuplinLd h <OU-h

unu{bprqnLltr qqurlnrbn Lpltll p h urrJur q ur un urufu urtrnq
gn Ln ntrL bp fr dudrutr ur ! ulftL 2brldurtt un fr p n UpL bp h qtr ur h ur-

01101t24-

31103124

urtruudpltrbpfr hbLn

luqbpurlfrtr
6unurqurlpdurtr
nbonLu.rtruu.rrhtr uhnfu-

unnLd: .P{uLLnulfL !btnbpf hf dutr 4nu, p{uLunLulftr

frtrgnprlLrghurjh qputrgrlurtr tr {bputaulqLduL,
hru2rlrup!L bpn Ld oqunurqnpbblnr hL Lupur{npn rpln iLLbpfr
hbr-nuqnmnuJ' bnbB Lr udbr pdurtrmurrhtr dh6utrLbnnul

01t04t24-
30t06t24

x Fp ut Q w tt wg t! h fi p rtl 2 n g ut n n ulb h p p h hp 
Q 

u1 u g b Q hn u [u1 ut 
Q 

u1 f h tln L1b pn t!



urqqbgn rp1urL m bu ur ! utr
hbLnurqnmnLd,

pt{urtt Ln url frtr
hurdur!urpqbp n Ld

aflLudf L1u1[ tr

utrgnLdLbpfr

! u nu {u p dutrl n Lr1r1u[ur6

mbuu!urtr
hbmuqnLnnLplnLtrtrbp

(qutrit, qudit), ufuulLbpI hurlLntrurpbprlurtr h nLrlqtluL
dbpn4trbpfr nr urlqnpfrpdtrbpfr ri2ur!nLd' pLlrulLnur.;frtr

fL$npdurgfuL ryb!nhbpbLmnLqnLLf g qur2rnqLuLblnr
h ur dur p : Luqbp urlfrtr uqqbg n Lpi uL h u dru ! u pqbp n Ltl BL{urL-
mulf L n1-urryfrurpurLn urtrgn Ldtrbpf t1 urnurLlu pdurL n Lun LtI-

Ltu ufrpn Lplnrtr' rlbgbpnprl 6Zqnh,n 1n r6t{n 11 bpqrlu l.,1 urpr}utl
pL{uLunurlfL dn4b1nLl, utrgdutr huru[urLurtlurtrntplr.ulr

np n2n rd' h u.rur.nu.rtnn LL urqur 1urppn L{ urufrribLnp fr ! h ur Lndurtr

4bqpnLd, Pnqb-!ntrrybLuuLnf nlqdurlfrtr 4[LurdftaLulfr
hbmu.rqnunnLd: Pupdp pupnpur!nrp1tutlp bpldnqurtrfr
nbqnLuunnptrbpfr dhlL fu66{urd {f6uQLbpI hbnuhurp
r|rnfuuLgduL frpuqnpbdurtr hbLnurqnurnLd tr d2rul.lnLd:

01h bpdf p1 utr pu[urtr un url frtr hur ilur ! ui pqbplr hbLpn { qqul n LL

ubLunptrbpfr d2ur!nLd' hItftrL{urb prugunfr! Llbmbpfr 2nLp9
nLdbrl tr urLnrLul qupuribLnpur1frtr ltufu {ubnLplutr L{pur,

duutrur{np uuqbu' {nfu luqu !g r[ud oqunir |.1ur t1 urtr nbqntr-
uLnnpLbpnL[ qqurlnLtr ququ.lfrtr ubtrunpfr tr urunndrl!urtr
qnlnp2nLd k(fd bp!nL nrq[Lbp[r dpnfuwq4bgnLplurL rlpur

hfdLt{u6 qbpqqurlnLtr duqtrfruu.r!urL 4ur2LnI ubtrunpfr

ufubdurh drurUnLd;

01t07124-

30109t24

01110124-

31t12t24

fl1 q6u4fitr
oqmfl4ur,

$nunnL[!u,
dbmrutrlnLpbp

Surpurdur!luL npbtr

! ur nn Lg{ur6pur {n p {urb
lwqbpullrL ryu2Lnbpn{
plnLpbrltrbpnLd

$n r"n nt{n pnuifr! ryu2unbpft
rlur!urdrlurtr h[duL t{pur

df !pnduuL[lttbpfr
qbprJuL n L mbrprrrhnfurJurtr

ufubilurLbpft tt
hnlnqpu$frnrl.lutr
mbqb!uLnL[urtiutr
hurrltu t1 urpqbpI unuppbp Jr

d2urLlnLrJ,

bt-rpuhupdnLhttLbnh
qbtrbpugdurtr
n Lun rdL ur uJrpn Lpln LLtrbp

1u bp nbqntr ur m n p tu.yfttt bn U n nn q bL pur h urp LInL h L1 h qbL bp ug-
rlutr pL[urLmurlfL r]htrurdf'qur1f' q[mup!nrd bp!$nr"nntr

!1urtrn11 rlfrgur{ur.1pnrrl, n1 uLnurgfrntrurp q.nUq Lnhqh

2p1nr1fitrqbplurL !uLn{[ Lnhu4h {[6utaLbpfr uLnurgrlutr

hbLnurqnLnnLrl: l-[pfinrdf Lirnpuuunfr Sntnnnbgpur!unf{
p.ynLpbqfr t trlh$nrljg{nr1 oqmflutlutr pbubluL qhbgbpfr

h I duL t{p ur $n ur ntln tm ur1h t{ p{f qbpl bpfi u2fu ur m urtrpurlfrtr

nbdfrrlLbpfr oq unIdurlugn Ld' ! btruupurtrur!urtr dfr!p ntlu-
uLirltrbpfr, rluutrurr{npurqbu' +LG-h rlnlbtlnLllbpf
up4lnLtrur{bm qbtiurrlurpqnq qbpdurL t"r df !pnunbrlu-
2u pddurL h u dur p, tr q u un ur 11 n Ltr bL u 1n { d2ur t1 b1n L Lu L[rn ntrn d

qnp6nrl lab-on-a-chip uurppbpfr d2u!nLdp: ubLnuqir (Fe, Mn,

Cu h urtD finbLbpfi muppbp !nLgbtrtnpurgfurLnpnL{
lbqfrpr{u6 frp[nLJf LfrnpLum[r 6uu[u1u4frtr plnLpbqtrbpfr

u6bgnLd, h'qft, nurdublutr gprlub, oqunf lulutr
uqb!mpnu!nqhulh blurLur!Lbpn{ hbLnuqnmnLd,

plnLpbryl!urtr gurLgnLd u{q f nLLbpfr mbrlur!urldurtr h

Lhgpbnh hrurlur!2nrJutr dbfuuLf qLf I dnrpbfi rl2u.r[1nLd,

hnlnqpu$frtlur!urtr ubrlblluruL{uLlurti hurrlur!urpqbpnLrl
nrnLnbnLbnh trhnurnbrhnrorurL rlbnrnLdnLd:

01t01124-

31t03t24

01104124-
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4 FlntpbrluroqurI
-l{ur,

puiquLptrbp tr

rlur!bpl.rn Lpru-

thlr
!urnnLgr{u8p-
Lbn

l-bqhn4u6
ti I u ru h u r1n p rylulfrlr
opufrryur!urL tr

4hbtbUmnurlutt
purluLpLbpI tr

!wnnLgLlu6pLbp[ (u1ry

pL{nLrJ' oqmfrliurqbu
pnr qhtuLgf'q) uunbq6n LLI l*

hbmurqnmnLrl' 4nurLg
hfitlLutr L{pur hfr2nrlnLqurtr
muippbpfr,

!umurfiqutnnpLbpfr,
urtlfrlttbpf ,

uulfrLLnpnL[!ur1f h

f1b!mpnLu4[L unuppbpft
d2ur!dub hurdurp

h1blunpnLu6urnurqur.lpurllrL qhn2bgpduL brlutrul.ln{ Ag h
Co-n{ lbqf p{ub ZnO puqurtrptrbpf uLnurgnLd, qnultrg
oq Ln fr ! ur ! urL, h1bl1 Ln p ur ! urtr h ur Ln Q n Lp1 n rLtr bp fr n Lu n Ldtr u u fr-
pnLrl' hf2nrlnrplwL Lnurppbp uuu.rtrurlnL LqurLnur!nL[:
l-urlLuqnufr lfruuhu r1n pq[1L bpnrd frgpu]qf' pLbpfr mbqur-

{nfuduL dbfuutL[qd[ hbrnu"rqnr"nnLd, qnS.upntrfr LIn4bfr

!f purnbfi n Lplr,uL qL ur h u"runn LrI tr purp uuLl purrlurtrptibpn Ld

qru2mulfrtr h$b!Lnh hbLnuqnLnnul' rIpLurlfrtr tr $nLnnqp-
qn{ub hgpurqf'ptrbpft hurlnp4u!ruLnLplurtr dbfuu-
LfqilLbpfr purgurhr.ulunLlu"rtr hurrLup, ZnO purrlurtrptrbpI
oqrnir!ur!wtr, f1b!mp ru ! utt L durqL [u rul.luL hurur l.1n rp1n r-

LLbpfr lll, lV fudpbp[r h hurqL{urqlnLr"n hnqbpfr rnurppbpnt{

tlbpwhu!tluti hbmuqnr,nnL[; 9urmufrqnLd Lr uqfrtrunpn-
trf!ulnrd !frpurnL{nq, rlurqbfruurlfrtr hurm!nLplnrLtrbpn{
odmr{ur6 Ag-nr'l lbqf p{ur6 ZnO-nLrI qnlurpntrtrbpfr

oquIt1ur!utr pLnLpurqpbpfr hu6ui[uurlfrL nL gbpduruLn[-
6urtru4frL !urfu L{ur6n Lpln LtrLbpf lurr.hn LdL bpir ! urmupn Ld,

2ngur14rrrLn nrl fuunLn LlL bpfi hbLn q nlurpntrtrhph,hnlr*q-
rlbgn Lp.yurL h bmuqn Ln n LrI, hfr2nrln Lplurl murppbpfr d2u!nLd:
Co:(BO:)r fuuntrnL!nt{ Caz zBio sCoaos Funq opuhr}h

uftrpbqn LrI, !urnn LgLlur6p[ h gbp JLu f lbtitnpur!urlr hqnpn L-

plurL qn p6nL [ {p ur fu u nL n Lti I urqrlbg n rp1 urtr h bLn uqn Ln n Ld,

q[Lr1$uqur1[L uftLpbqfl brlutruLln{ lubgb LdnL2trbpfr

01t01t24-
31t03t24

01104124-

30106124

01107124-

30t09t24



uLnugnrU, rlfr!pnL1urnnrg4,"6ph, murppurlftL purtur+pnr-
p1urL hbmurqnmnLd, Lnbuu[1u.rpurp ryfrdur4pnLplurtr tr

2bbpblaf qnp6u!gfr 2bpriuruunfr6urLu4frtr !ufuntdLbpfr
1uqhnLd, gbprlurflbllr.npurLlurtr hqnpnLplurtr qnp6ntrfr

h urr.l urn U, lu ur ntrn LU h or4 m fr rlu I purtr ur U h n p n2n Lr,[:

01110124-

31t12124

q nl[L4dupdbulfr
L laqbput.lfttt
trlnrpbp,

lLuqbptrbpfr,

luqbpuu.lflr
tnurppbpfr tr
hrurftutlupqbpfr
d2uLlnLd

Lnp luqbpurlftr
urrlplnLpLbpft

(rIuruLur{nptuqbu'
6ur nur qu.r1prr pur ltutr u ur-

{npL{ur6) hudurp
ru p ryn Ltr u L[bun rlrltlwtr
ufu brlutrbpfr tl2ru!nLd,
urUunh4 plnLpbqLbpfr

uqb!unpurlfmu!urtr
h brn uqn r,n n Lp.1n LLL bp,

ptrbnur g rlurtr h ur ur n Ll1

!ntrSfrqnLpugnLrlnL{
luqbpurlfrL rhLlbnh
uLnu;onLd

YAG:Yb-Er tr LiNbOs:Yb-Er plnLpbqLbpnLrJ lnulfrtrbugbLgfr
6r,u nurqul prlurtr m ur p ur6ur ! urtr pur2fu durL {r n pd ur p u p ul.1 wtr

tr unbuur!rutr hbunurqnLnnLplnLL' tr = 1.5 dt{d LnlrpnLlpnLd

lurqbpulfrtr (u.t+ pt{nLd' 6urnurqurlpurpurlurtruut{np{u6)
qbtr bp ur gtlurtr u p q1n rL urt{bLn n rpln Ltr p n p n2b1n L L q u m ur t1n L{,

tr2L{u6 plnLpbrlLbpfr hudrufrp uqb!Lnpur4frLnurlurtr
hbrnuqnmnLd' !lurLdurtr L urnurprlurtr uqb!mplrbpfr
uuu.rgnLd tr r[bp1nL6np1nLtr, Lllurtrrlutr Lr urnu.rprlurtr

ptrrlprltrurlurL !LnpL[udpLbpf npn2nLrl tr htrrupu{np

!nnqbpururfr{ bptrnqpLbpfr hbmuqntnnLrl: l-nruurlfrtr

urrp.lnLptrbpfr LIn4nLlduiL nL ufrtrppntr rybLnb!Lndu.rtr hudup
urtrhpurdb2un hultrqnLlgtrbpfr d2ur!nLrI [r qwunpu.rumnLd,

urp 4frurtiurtrugqu6 .qOC-24 u q b!mpndbm pnL[ dn4n L1L{ur6

qnqndutr urrplnLpfr oqLnLplurlp luqbpurl[L plnLpbqLbpfr

ntlrlrutrlurtr tr 6nLdirtrbugbtuurl[L 6urnuqurlpnLdtrbpfr
qp r.uti g rlurL htr ur p ur {n p n rplutr n Lu n Ldtr u u fr p n Ld, q m Ln ur ! ruL

f1blupulurL rlur2Lnh !f pundurdp dblnruftltibpnrd

4frqngrlfiL tlndbLmLbp[ 2pgurtrurdLr rp.uuur{npnLp1utr

um urgdutr hLurpur{n pn LplLuti n Lun Ldtr uu frp n LtI tr utl4qf uft

rlfrgur r{u4 p bpn Ld Ln ur p pbp phbnur g n Ldtr bp n { 6 u nur qu1pL bnh

r"n u n u 6duL u nutr dL r.u h ur un L n LBt n LtrL b n h h b m ur q n rn n LrJ ;

01101124-

31t03t24

01104124-

30t06/24

01t07t24-
30109124

01t10t24-
31fl224

o t-uqbpulfrL tr

ugfrLmf gurgf nlr

plnLpbqLbpfr

rl2urtlnLLI tr

ur6bgnLrI

Upurq upduquLpnu[, LIbb

lnLuurbpn{,
6unuqu.rlpur ! utln LL tr

urprylnLLur{bun

ughLmhUtughntl
plnLpbqtrbpfr d2ur!n LLI,

hbunurqn ur nul L ru6bgnLd'

Furndn fLbpqf uttbpft

hhqhUu,th tr df gnL!urlfttt

pd2tin Lplurtr hurrlu p,

grqbpulirtr utt1Lnh{

pln LpbqLbpf rl2ur! n LrI,

hbtnurqnmn Ld tr Lu6bgn LLI

Uqunh{ugLlur6 ugfrLunfrgugInL plnLpbqtrbpnLd (GSAG:Ce,

GSAG:Pr) qutldur 6u-rnuqu.rlpu.rhurpilurJp tr

gbp rlur u Ln fr6urL uu.y frtr u qrybgn Lp1 n LLL bp n L{ q urldurtr u r{n p i{ur6

ou1r"n[!ur!rutr purr.hutrg[!nLpluttt {nqhnfunLplnLLttbpft
o q Ln fr ! ur 14 urtr brlutr ur titr bp n r"[ n Lu n Lrltr ur u fr p n Lrl, L bp dn LdL{urb

qnLtru{npdurtr !bunpnLLbnh (F, F., O tr urlf rlbplnL6nLd'

!uru1u[ur6 plnLpb{tbpft ttbppitL pbpntplnttrtrbpfr hbm,

pu {r utr g fr 11 n Lp.yutr frLpL ur rlbp ur ! ulqb durtr h li btr m p nLL bp [t

01101t24-

31t03t24

01104124-

30106124

r.lrnfu ui!bpqrlutr (!nLr{bpufrur) qp n gbutrbpI hbun uqnunn Ld,

nurgnrght [uurntrnLl4trbpfr LbpdnL6durlp qurlLur{np{ur6
bphnqpLbpfr hbLnuqnLnnLrI, plnLpbqLbp[ or4mfrdLul

puqurrlfinrp1urL npn2nul' purndn 6urnurqurlprulfitr

[qtulnrtrnLp1utr hruutrblnt hudurp tr plnLpbltrbpI Ppf2dbLit tr

2nfupurlu!nL ribpn4trbpn{ r{bpLupmurrypbfit uLnuugdurtr

bnwLurLtrbnh drruLnLd:

01t07t24-
30t09t24

01110124-

31t12t24

7 1-rurtr ntrlnLpbp

nI

trruLn!unnLgLlur
6pLbp

Ub r"n ur r1-o p qultr u ! utL

tr1 n Lpbp fr u{ htt 4$uqr.ulhtr
qhnnthqh h[duL L{pur

$nLL!gf nLulugLlurd
Lurln!nrlqnqf uLbpft
d2url1nLil, ufrtrpbqnLrl tr

hbunurqnmnLd'

!buurpd2llnLp.lurL,
fttbpqf urlfr q uhbuLnu {np-
durtr, lurmurflrqfr, 6urnur-
qurlpL[uL ! luttt ftitt bp ft,
un Lr4bp!nLqbtr uu unnpLbpft

h ur11 lfrpunn Lpln LLtthpf

hurdurn,

Snrnnflb!mpur!ult
rrh n fu ur p ! frltrbp fr h ur dru p

pur p u ! pur rlutr purl frtr
rlbLn ur rlopuf r1u1 [L tr
pultinqbttfrqurlfrlt
UuLnhbmbpn!urnnLg-

{ur6pLbpfr ufrtrpbqnLd nL

hbuuronr"nnLd

$ bnn gbtr fr q fiL q$urqurlf'I, q h n n Lhq.h brlutr ur L1n rl u ftl pbq{ub
FelFegC,nrlfrgnL!-purrlutrp> !urqrlnLp.ludp durqLfruuLluitr

trLutrnrluuLfrltrbpf {nr.hnfuu!utL duqLIuu!uL 4u2unnLd
un urpurgdurL h u Lnlin p1n LLtrbpir h bunuqnmn LrI: Supurg drutl

r"nbuur!rupr.up !lurlrluL qnp6u!gf iluuL[!Lbpf ,Ih$t
turrhhg, lntrgbtrLnpurgh*Jhg, itttlt4bu IrurI qhnqhnfuu!utt

+ur2Lnh pLnrpuqpbpfrg tlurlu4ur6nLpyurtr npn2nLd:

3nLpu.rhu.rr,nnL! !urnnLgL[u6put1[b, rlurqLfruurluL Lr

f1b!urpu!urtr hurLn!nLplnttrLbpn{ odLn{ur6 Fe/FesC-C

L urti n ! n rlq nqfr m ur1 fitt L1 n Lpbp ft ! bu urpd2! n Lp1 uL, fb bpqfi w1 ft

qurhbuLnur{npdutr, lurLnurfiqf h d[tlpnwthpuqhtt
6 ur nur qu.y prfiiuL ur p 4l n LL ur t{br.n ! lurtr d r.utr fu L fft ptt b p it ln Lbdurtr

hurlup htrurpur{np !frpurnbfrnLplutr nLunILILuulrpnLrI:

U6fu u6tr ur1 frtr L urtr n fu n r1n {ur !L bp ft tt h u rlnp 4f 1 q n fi dbpL bp fl
r{pu hfrrllu[urb flbl.qupn4u.yfL huilur!upqbpf d2u!nLd tr

qu.rr.npurumnLd, rlnurLg hf dpn{ qururpurumub
unLqbp!ntrqbtruuLnnptrbpfr nLtrurLlnrp.lwtr hbLnurqnLnnLd'

! ur fu {ub h ur r1n p 4fr1 q n fr dbptr bp fr Ln bu Lu ! fr g tr ur6fu tu6tr u1 frtr

trurLnfunrlnL[ur!Lbpfr !nLgbLLnpurghrthg: htlqnLluulfltr

lurqbpurlftr tr LLuqLbmpntrulftr Lur.nbgJuL, hbrlnLtinLrI

lurqbpurlftr urppugfrurlfr dbpn4LbpnL{ dbmurltrbpfr (Cu, Zn,

Sn) hfrdurtr {n, purpurllpu.rrluLpulfiL opuft4ulfiL,

01101124-
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30t06t24
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3U09n4
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rlbm u qopu fr 4ur1 [L tr pur 1! nqbL [ 4ut1 ftlt L tul n h b r-n bp n ! u.r nn Lg-

{u6pL bp fr uftrpbqn LLI, 4nlutrg d t-turputt u.ttiurL, oq m [! ulutt,
! Lu nn rgL[u6pu1frL [ $n Lnn f 1b! Ln p uliuL h u Lntin Lpln LLLbpft

hbmuqnLnnLtl' urptrurlfrtr fLbpq[ur1f $nLnnflb!Lnpur!utr
r.hn lu u nUhlLbpn Lrl oqm Luqnpbbln L h u rfu.rp :

311224

I 9frLnurQurL Lr

[Ln{ugf nlr

uurppu2fLnLJa-

lnLL tr

LlnLpurpru-

trnLplnLtr

LuqbputlftL $hqht1rth t
trlnLpuq[LnnLplLutr
hfrrltrupup
h bLn uqn Ln n Lpln rLtr bp I
hblBf {pu Lnp

$nrL!gInLul unuppbpf ,

uurppbpfr L Llnrpbpft
tI2ru!nLd'
mbfuLnlnq[ul.1uL,
llbLuupd2liu!uL,
uLu[LnLuLqnLplurb Lr ut11

!frpunn LplnLtrLbpfr hudup

O ul Ln h l.l ur q urtr brlwtr ur ! n { dbLn ur r1u ! Lutr fr p bp h ulmtr tu pbp n 11

hurrlurlupqfr il2ulitlurl Lqumu!n{ d[L1tr 5 9u $ntruilfitr
rluqtrfruur\ruL 4u2utft dftttitr - 1 tl$u utpdbpp bnunuLgp

!ndqbtruugduL frpur!urLurgnLrI' hbLnLuqu:pd ti*qnr'l
qbtiur{uipqnt (bldhnp[ !n6bpI hurlurtlupqn{, npqbu
qpnlLuQurtr rlurzLnh r.nL{fr1 oqmuqnp6bln{ Cs uLnnilur!r"utr

qn tnfi2n r p2gn Ld 1n qun{ h urpn Lg{ur6 tuL h ulbfr ur11.u ubpL{ub

qbLbpurgdurL bptrnLlpp: 9nLurlurtr hnpLnL{ u{uuhr{

fL$pulLupdfip uhtrunpLbpf oqLnLplurtlp 2ntuqumhg unup

oplb!LnLbpJr qpuLgJuL hurdur!urpqfr ur2fur.uunrutrpLulfrtr

nbdfrdfr oqmfrilurlurgnLd, m{iurlLbpI rl2urLldurL Snrqhnh
il2urlnLrl h hurunnLLl lntrgbbLnpurmnp hulbfiLbpfr
oqururqnp6nLd' rlfrtritr 1 !d hbnur{npnLpyuL tlpLu 2upd{nr1
gbpJur.lfrtr oplbLlLnLbpp hu-rlLnLupbpblnL Lqumu!nL{:
(bnuhurp a[LLurifr! hurrlnpqLuQgnLplutr tlurunlbfr
hudu!urpqfr Lufuuq6nLrI tr rl2u.r!ntLI' hfrrltr{ub uqum
r-n ur p Lu6n rplurL rlbg L1 n rpu L{np L{Lu6 fr ilq n rlutr bp n { lLuqbp ulf lr
6urnurqulpJurtr ur pdultirluL tr h bnurL[np qp uLg n 11 uu;ppnLtl

uqLulnrlurL{npLlutr 4nu: ul-nr1u.rgnr1, qhulurlnt{
Lnpu.rLq[ur"nnptrbpfr lurpnnumnn trdnL2trbp[r' npqbu
nLlmpurlurtrnL2uuQuqnLltr uqbQmpulfrtr rnfrpnqpnLd pnUt

uiqryutr2Lutrl bpfr $nrnn rpbun b! mnpLbpft, ftllqbu tturL pn 111

frtr$pul.lurpdfrp 6u-rnuqLulpnLLI hulunLupbpblnL huuLlurp

lnrlLugnrl {Lu!uLnL{ mpurlqfrumnp - qf pnflb!mpLu!utr
p1n Lpbrl [L Lnbqp Llub tirunn LgLludpft 1ur pn p urLnnp Ldn L2tt bpft

uLnbqdnLLI [r n LunLrltru.rufrp n Lpin LL : O qtn [!ur!ulL, nudurLlurtr

U h'lft uqbl.lunpuutinuthu1h dbpn4trbpnL{ uftttpbLnf Ll

(qbnfrm, SiOz-PbO tr ulft) tr pLuttituL (putlftuLght{
opufr rlfr urtr) uulur Llhtr bp h hum! n rpln LtrL bpI L{pu IntrLu gLn 11

6 ur nr"u qulptfi.utr (60Co qu ildu 6 u.r nuqu-r1pn LtI, f 1b! m p nL url [rtr

LhnLLp) uq4bgnLplurtr hburuqnurnLrl' [1u1nLtr trlnLpbp

uunu.rLulnL trqurLnur!nr{, npqbu luimufiqwLnnpLbp 1.1

pbrlunppbtruntrbp oqmuqnp6blnL Lqurmur!nL{ qbp4[uqbp-
u urlfrtr r.lp n2bhrlLutr L1n Lpbp I unbupn L[ n pltutl4uttt gbn fi p-ZnO-

Ago 6u!nLn!bL hurdur!upqbpfr hbr"nLuqnr"nnrd: QpnLd Lr

2nu1hL lnL6nLlptrbpnLd f1blLnpn4Lbp[L ![pun{nr1
quppbpurlurtr nLrlrlurtrt4nLL f dqnLluLulirtr lurpdLutr
un!urlnLpludp 11nULutUh 2bpLnnLrI urnurlurgnq a, 0 tt y

6 u nurqurlpn LdL bp [r u rq bti m p Lu 1 ur nu.rLdtr Lu h ur Ln ! n Lpln tLtt bp ft

hbLnurqnun n rd' urnutur gn rl nur q[ nfrqnmn qLbnh trn LlLtu!ur-

Lurgrlurtr h trnp purrlurlpulfiL LlnLpbpfr L uulplunputrpurlfrtr

flrbpqfrurlfr urlplnLpLbpfr umbqddurtr hu.rrlurp: SFCO

utlqpnLLpn{ qnpdnrl duqtrfruur-r1ur2mLulfrL uhtrunpft

1.1 r.ur"nu p blLuqnpbn LLI' ! bLuupd2! tu !url, rluruLtu{np uqbu'
qfuntlbrfr frnn*ryhn 6urL{urlurlftr qnlugnLpLnrLLbpfr

nr.uqu h ur tLnilurtl trwLu m tr U n d :
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30t09t24

01110t24-
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! urqdur Qhp q n rp1 u;L unLop bL'

Unuqnh qfrLn u luL rlblqur {ur p'

( Unurl aluurnrurL )

(wbntu utqqwbnLb)

( UnurLI aluqntLutr 
)

(wltnft uqquhnft)


