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npp qnpbnr-il L gurQriru\hpulnr-papuh \urhnhurrlpnr-p1url-r hlrtlurh rfurur, rflntu \nrpffrg (u3unrhhur'

rifrurulrh' gn4rfhp), h},-tp ph4nr-hh1nr{ Zurlururntuhfr Zutrpurqhurnr-p1urh \urnun{rupnr-p1urh 2001

p{ru\urhlr hnlhrlphpir: t7-b N 772I npn2ntilp (u-r1unr-hhur' flpn2nr-ri), .ZZ qUU $bqhltul+utt

hhrnurqnunrfojnr-trhhfrh hhuurlrunrurlr qhurur\urh h qfrururr.nhfuhh\urhurtr qnpbnr-hhnr-falurh
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(ru1 un rhhln "tl url iluhruqfrp)' hhnbl ur{r rftuu}rb.

1.'Tlurliurhurqp[ runurplilutr

1.1. 'tlurlrfurtrurqpn{ ZZ qUU-b ulupuurtlnp{nr-ri t bpuiqpf frpu\uihugrfurh hulurunu\nr{

gtuqtiur\hpqnrp3urhp hrur"n\urghhl Zur3urutmuhf Zruhpurqhtnnr-p1uh 2022 p{u\ubf qhtnur\utr

nrnrqhnLl hurluuuhutlLub 269562200 (hnLnr hurnrnrn rlurraunr-Lrhhn rihrhnb hhtrq hrunrnrn rluraunrhhntrnr
(p{bpn{ h putnhpntl)

@ZZ4purriqnrdrup,}ru\9urqilru\hpu1nrp1nttrpqurprnurr{npi{nrd|Opuq}rptt
frpru\rutrru gLhl llpn 2rlurtip b'tur1 r{urhurqpnrl uruhrftuh{ub \rupqntl:

1.2 'llurlriurhurqph gt h rlurufrh hurr-lur&ur;hnr-p1urb up&urhtuqpnr-p1nthp, Op*qplr urnru2ur4pruirpp,

ryr1 ptlnut' ttu1tuututQp, oprugnr-gu3frh ulLruLD, ut14 ptlnut' utQttQu1tln4 up4lniltptthpp, 4putttg

nn,tltrttltrrft lt puthuQuQnb gntguhft2hbpp, ,hufuuhur2|rr{p b \ruururpnqhhp]r iluru}rtrvt

nhqh\nrplnrhhhpp hhp\ur;urgrlurb htr 'tluiSiltulr*qnh hurlhltltubtrhpntd:

2. trnqilhph |rpur{nr-hptrhpg It ulurprnun{npnr-p;nthhhpp

2.I ZZ qUU-b 
frpun{nr-trp nrhlr'

2.1.1 gurqrftu\hpqnr-pJnthlrg ulurhruh2hlnt \urunuphl 'tlurlrlurtrurqplr 2.4 \hrnnri trurfurutnhur{urb

q rupurun{npnr-p3 nrhh hpp,

2.1,.2 grutrllurgurb durilurhur\ uurnrqhlnr 9urqrftu\hpqnrp3ruh U"l,ihg |rpur\uhurg{nr1

Ulr2ngrunnu{hhpf Ehpurgpp tr npru\p' urnurhg rifrgurtltnhlnr {hp2fbfu qnpbnrhhnrplurhp,



2.I.3 2ptr4nrt.rhlnr- |rpru\rutrurg{urb U}r2ngurnnr-rftrhpp hn hurlhgnrlntfdlruilF uurhrfurllhlnrl

phpnrp3nrhtrhpfr rulrhrurnnl1g {hpuigiftuh nrl2urtlfrur druil\hur, h Vurqilru\hpqnrplnrtr}rg qurhurh2hlnr-

r{drup h1 Q ur1 riuihruqp} 6 -p4 r.Iurun{ hrufuururhu{tub urnr-qrutrpp,

2.I.4 urnurhg frpru\rutrrug{*b t-J'fr2ngrunnttihhpfr urprllnr-trphhpfr 4}trirug qnrr.iurp urpurilurrlphlnr'

rffrur\nrplurtrfr 1nr-bhpnl'Ihu3t[urhurqhnn l, qurhurh2hlnr- hurr.nnr-ghlqunndurnrlrub r{truruhhpp, hph'

2.L4.I gtuqrhu\hpqnrp3nr-trp durdrutnu\ht, :lt u\unul On*qph |pru\urhurgnr-tfp, \turf Opuqpfr

[pur\ruhugdruh druriurhui\ tu\trhur;ur k rpunhnrd, np ur3tr qurur2urd 2fr ]rpu\ubrugr.lhlnr-,

2.I.4.2 gruqrfurllhpqnr-p3nrhp hp\nr b -rlh*r ruhqud |uurfuuhl L Opruqpnrl trurfuunnhu{rub

Ufr2ngurnnnitrhplr frpru\urhurgilruh druri\hurlihpp (hurfuruuhur{uiE frhhlnr- 4hulpnrd),

2.1.4.3 frpur\ruburg.tr rrE Ufr2ngurnnuitrhpp :htt hurilurquurruufuurtrnr-tf Opruqpnr{ uruhttutrr.lurb

quhuhptrhpfrtr,

2.\.5 rlultlurhurqfrptr ophtrpnr{ \uril 'Ilu3rfuhurqpnrl-hurfuruuthu{urb hfrtfphpn{ 1nr-bh1nr rlhqpnr-tf

quhurLr2l,lnr irphtr hurh&trhlruhurtlruptn Ulr2ngurnnitllihpf urp4lnthptrhpp:

2.2 ttruqdru\hpulnr-plnrhh lrpu{nrhp nr-tr}r'

2.2.I ZZ qUU-h \"tL,ihg qnniurphhpp 2rldurptlhlnr- 4hqpnui rifrur\nlilurtrfr lnrbhlnr 'l-lur3rfurhruqhnn tt

uluihurh2hlnr- hurr.nnrghL hnhl, qruurdurnr{urb {ruruhhpp,

2.2.2 Opurqpfr \ruuruipriurh hurr.iup, ophhu4pnr-laJuniF uurhilurbrlrub lupqnrl, trhpqpur{hynr- hppnprl

urh&uhg,

2.2.3 ZZ qUU-h qpurqnn hrurftu&urlhnr-plunfp ur11 \ruqrfur\hpqnr-plntLhhplrtr hub&Lh1 \ruunupr{urb

ur2furuulutrplrhph urp43 nr-trphhpp :

2.3 ZZ qUU-L quptnur.{np t'
2.3.1 Opruqpnr{ tnufuururhu{urb qhqphpnul ru2ur\gh19urqilur\hpqntpltutrp,

? i ? nlrnnrlrhr hrurJurulunnruufuurh npn2nr-r.{' frpur\urhurg.lurb U}r2ngurnnr-rihhpf rlurufrh

bhp\rulurgrlub uriuph\ub hru2rlhtnr{nrplurh r{hpruphplurl

? ? ? ,,rnnr nLr n, ulftfnr.lrhl gurqtiur\hpqnr-p1tuh \"tlrihg Op*qnh |rpur\ruhrugriurtr hhpui\tu

qnpburnnr-lptrhpfr qbn{ &hnp phpr{urE purhur\ru\ruh nr nptu\ur\url-r gnr-gurhfr2trhpfr rlhpurphplul

nbrlb\nrp3nrhhhplr hlnftuh r]pur hur2{rup\{urb qnnfurp}r :ut+tt riuru}rh hru2i{urp\hhpp L hp

hqpru\rugnrp;urh hhur ilfruufh 4putrp hhp\ur3rughhl Zru3ururnurhfr Ztuhpurulhurnr-p1uL Sfbubutrhpfr

hurfurupupnr-p3nrh' r{hpgfrhlru \"{riitg uurhtfrutrr.{urb \rupqnr{ h dunf\hurhtpnr-i{

2.4 rrurqriu\hpqnr-p;nr-hp qurpururr.lnp t'
2.4. 1 Opturlfrpp !uurlphl uh&rurfp,

2.4.2 Opurqlrpp \ruururphl urnru2ur4pruhpfrh hruilurqunnurufuruh l, tltt* urp4lnttrpp ZZ qUU huh&hh1

ur-uhrfur h{ur b dull\ hinnrtl,

2.4.3 'tlurlrlurtnuqpnrl tnufuururhur{rub $frhurhutu\uh ilfr2ngtrhph oquluqnpbhl Opurqpnr{ b

'tlurlrfurtrurqpnr.l uurhrfurtn{rub hqurtnu\hhpnt{ nr 2ullrrupruhur\trhpnrl,

2.4.4 \urururptlZZ qUU-h \"tl.llrg purgruhu-rlurr.lrub phpntp3nttrtrhplr r{hpurgtiurh hqurr.ntu\nr.l tnptlurE

, ft, l-- -qrrL\-lrrLuuulrP,



2.4.5 ru2fuururuhpfr ur\h\rufrlrrt *pq:nr-trpli uururgrlurh urhhhurp]rhnr-plruh hur;tnhurphpilurh \rurf

ur2furutnurhpp 2rupnrhur\h1nr urhl-rqruunu\ruhurpr-iupntp3urh rftuufrh hnoplur durtf\hurnni tnhrlh\urghhl

zz quu,

2.4.6 ZZ qUU bhp\ulrugtrhl hru2{hrnnr- duilurhur\ru2p2urhnttf nlurlrlurtrurqpf 2p2urhtu\hhpnul

rldurpriuh qnuiurpir :u+h rlhpruphplurl hur3tn (ur3unr-hhrn' Zurlrn)' ttfrli2tr hur2rlhtnnr- uniur{urh

hurgnp4nq unlufr 10-g: Zur;urnr-rf h2{nr-il h'l'hultfurhurqph ZpZruhur\hhpnr-ri \ruqriur\hpqnrp3tuh \"tl.Ihg
bn*qplr frpur\utnugr{ruh hhpru\ru qnpbrunnr3phhpfr qbnr{ &hnp phptltub puhur\ru\ruh nt npur\ur\ruh

gnr-gurhfr2hhpfr rlhpurphlrJ*L urhlh\nrplnrhhhp Lr qprutrg hlrriruh rlpru hru2r{urp\rl*b qnrilurpfr :ur+b

ilruufrh rfurhpuliuruh hiu2r{urp\lthp,

2.4.7 rltultJuihurqplr hurfuurhur2r{nr-tt S}rhuhuur\url-r gntgurh}r2hhp}rg 2hr1nr-tltrhp}r rlhqpnr-rf ZZ quu

h hp\ur1 tu ghhl hlrrftrul{npnui,

2.a.8 fpu\ruhrughhl On*qph 2p2url-rtu\trhpnr-rf ZZ qUU-h l1tl,Iltg inprurfturlp{ub qnr-rftuptrhpfr'

Zur3uruururhlr Zrutrpruqtr.nnr-p3urtr ophhu4pnrplulrlF uurhrfurht{urb htu2{urqruhrullurh hru2t{iunnr-rl,

2.4.9 Opruqplr unlrupurfg hhtnn ZZ qUU hhp\ulurghh1 rif2ngunnultrhpfr frpru\urhrugtturh riurufrtr

ururph\urh hru2r{hrnr{nr-p;nrtr' 4purh qShL"{ q}rnur\urh bp*qp}t hur2rlhrm{nr-pluh hurtr&litfrutr-

ph4nr-hriurh rup&ruhurqpnrpl nrh,

2.4.10 'l-lurltiruhruqpfr qnpbnqnr-p3urh phpurgBnrd ruqruhnrlht Op*qph frpru\rutrurgr.iurhp {hpruphpnrl

rlrruunurpqfuhfrttl, bruhnpuhur yt 22 qUU-h hhrupun{npnr-p1 nthp,

2.4.11 Op-qplr frpur\u-rhrugritutr hrurlurp ruhhprudh2u urqpurtrptrbpp, ur2fuurr-nu:hplrhpU tl

brunrulnrplnrhhhpp &hnp phnbL .gtinufhhpfr tiurufrhu Zruluruuiurhlr ZurhptuqhtnnrpJurh ophhpnr{

uurhriruh{uib \*pq"rl' qhunr-p1urh \uip}rphhpf hruriurp llunnurpt{nr1 qtrnr-rihhp}r \urlinhtrhpfrh

huliurqrunuruluurh:

2.4.1,2 'tlurSilurhurqpnrl hrulurur.nhu{urb tt}r2ngurnnuftrhpfr frpur\urhrugrfurtr urprl3nr-hpnrtf urnur2urgrub

tnhr.nbunr,rlhhpp/fuhurlnlnr-p1nr-trtrhpg {hpru4urp&trh1 Zur3uuururhfr Zruhpuiulhurntp3urh ulhuru\urh

plnr2h' n: nlz, Bruh ttlrli2h nttp-gh\ r,mupr{ur 4h\tnhilphplr 25-p:

3 Opurqpfr Sfrhurhuur{nptlurh tur+E

Op*qnh $frtrurhuru{npilu.rh }u+E \uqtfnrtf k 269562200 (hp\nr- htup:nr-p 4urpunr-trhhg dlrdrnh

hhtrq hurFJnr-F 4utlaunttrhp\nt hruqurF h[r\nr- htulrJntp) ? +p*ri,
(p,/btr"4 h pwnhpntt)

4 Unb[pnphhq

4.I ZZ qUU-b gurtr\rugurb durduhur! t1*Fttt L frpru\urhr-ughhl tinhfrpnpfrhq' nr-unnfhurufrphlnr{

Opuqplrtr urnh2r{n1 rlruruururprlphp l, h1 nr-php:

4.2 Unhfrpnpfrhqh frptu\urtnugrlnrtl h hunftu&urlh Zruluruurtuhf Zurtrpurulhurntplrutr \ppnr-p1urh,

qlrrnnrp3urtr, rf2ur\nr1pfr b uqnpur]r huriuurpurpfr 20.05.2020 ptlur\urhfr N 638-Ul2 hpuniruhnt{

hruuutuut{rub uZurluruuurh}r Zurhpurulhtnnr-p;rutr qhtnur\urh plnt2hf Sfrhurtruun{npilrurlp



frpur\urhrugr{nq qfruriu\ruh b qfruurnhfuhfr\ur\urtr qnpbnr-trhnr-plurh bpruqphpfr b phriurhhpfr

rl2tnr.u4|rtnrup\r{urtr \*PqIt r,

5 .{druprfiuh \urpqp tr dunl\hnLhpp

5.i ZZ qUU-h rrurqriur\hpqnrpalurhp r{dupnuilihpp \urururpnui L Zrulurh ph4nrhhlnt op{urtr

hru2np4nrl 20 ur2|uruuuhpurlfrli oPrlur phpurgpnr-rl, hfuh Opuqpn{ uurhiluhrlurb 2htr rldurpnufbhp}r

\urtnruprfurh url 1 \urpq h dulf\htnhhp :

5.2 ZZ qUU-b 'l'lurSrftuhurqph qhlrE rldrupnui t 'l"lurJtttutrurqpntrl h2rlurb gruqilur\hpqnr-p1urh

hur2tiurp\ur1|rtr hru2rfirh rfrnfuurhghpnr tffr2ngnrl, npb putn hnurilulu\trhp]r pur2fur{nttt k hhrnhlrul \hpq.

plnr2hylu3frh urrup{ru l-htt hnurdulur\nrd' 20 un\nu, 2-p+ hnurr-iulur\nui' 25 urn\nu, 3-ntt

hnunlulur\nui' 25 rnn\nu, 4-p4 hnrutiulu\nr-ri' 30 tnn\nu:

6 gnrpthpfr qurtntuuluurliururrlntp;nthg

'[ur1rftul-rruqpnrl L Opurqpn{ trurfuurnhu{urb qurptnurr-lnpntplnthlihpfr 2\rurnruptftuh h*tl n:

qruur2rud lilutnupdurh 4hqpnui gurqtiu\hpqnrpinrhp qupu[urlnprlnr-d L r]rnfuhruuinr-gh1

2|rpur\urhurgr].urb Ufr2ngurnilurh yul]rnt{ h rlduphl rnntqtuhp' 2frpru\ruhurgr]"utb Ufr2ngruntfutr huniurp

hruluurtnhu{urb qnr-riurpfr 1 urn\nufr yurlrnr{: Ch4 npnttf, urntqurhpfr rldurpnr-tlp Qu,rqriru\hpqntplurhp;fr

rlorutnnrrl hn ulurpr-nurlnpnr-p1nr-hhhpp \ruururphlnt h luurfur"nnttftihpp {hpurgtrhlnr*1*-^^-.*1.1.

qurpuruilluhnrplnr-hfrg: ZZ qUU-b unrlh \hurnr{ hurfururnhur{ub qntr.iurphhpp hur2{urp\nni b

hur 2r{tuh gnr-d h gurqilur\hpqnr-p1 urhp rldruprl hfrp qnr-rlurptrhplr g :

7'IlurIfult*qnh qnpbnrlntpJurtr durti\hutg

.rlur3rluhurqfrph nrdfr rih2 h iltnhnnl rrnrplhplr uurnpruqpriurh qurhfrg h qnpbnnl h rllrh2h rrnrlilhpfr

urnurh&hurb qrupurun{npntp;nr-hhhp}r' ulipnrl2 bun{ur1n{ \rutnurpnr-rip:

8 Utrhurlpuihup\lr nr-dlr ruq4hgntp;nthp (Sn.CU-UUdn.0)

.r'lurliliuhurqpnr{ hur}uurr.nhurlrub qurpnurr,lnpnrplnr-trhhpli unlpn42nr-plurdp \rurf rftuutrur\}rnphh

2\uururphlnr huniurp gnrplhph urqruur{nr-d hb quururufuurtmunlntp;nrh}rg, hph r}ul htLhL k

urtrhurlpuhruphflr nr-dfr urq4hgnrplurtr hhutnuhpnr]., rng bruqhl l 'l-lurlriurhuqhpn \ltphlnr-g hhmn, lt ttPE

gnlrihpp 2tlrtr \upnr1 \ruhfuutnhuhl \urr-i \urhfuurpqhlhl. u:+"tlru]r ]rpunflrdru\hhph hh hp\pru2urFdB,

2phh4hqp, hp4hhp, u1ulnhpurqilp, nruqrftu\urtr' h urpuru\urpq 4pnr-plurb hru;urrupurpnr-r.Ip,

puirpupur\uh hnr-qnrtlhhpp, qnpbtu4nr-frhpp, hurrlnprlur\gntp3urh ilfr2ngbhph ur2|uurntuhplr

4ur4urphgnllp, qhunu\urh riurprifrbtrhplr ur\urhpp h uJLh, npnhp urtrhhupfrh hb ryupd.hnuf

,rhuSrfurhiuqpn{ llufuururhur{ub qurpurur{npntplnr-hhhpfr \urr.nupnrilp: bph urtrhurripruhurphlr nr-dfr

urq4hgnrplnr-hp 2rupnr-trur\{nrtf | 3 urttur,lruh}rg ruqh$, ruulur gnrplhpfrg lntptupurh2lnr-ph frpul{nr-lip

nr-hlr pr-bh1nr'tlurlilruhruqhpn' 4pur tluulrtr trurfuurqhu uhrllur\ qurhhlnr{ il1nr-u \nqtifrb:

9 bqpunlrru\fr;r1pnr-lphhP



9.1 'tlur3rfurhurqpnr-il \ururulFqnq rlrnrlrniuntplnthhhpp llrurl purgnuthhph frputlurpuLur\ruh nrd

nr-hhl-r, hph \urqrftlrub htr qpru{np h uuinpruqFqurb hh Hnry,ihph \nrltihg:

9.2 'Ilulilruhurqhpn \ltp.l"r-tl h hF\nr- opfrhur\nr{, npnhp nr-hhh hur{ururup }rprurlurpurtiur\ruh nr-d:

3nr-prupruhyntp \nrltilrtr urprlnr-ri | 'tlurpiurhurqph dh\ oplrtrur\: 'thu3druhulqFb u:hprudurtrhflr riuruh L

rr urclftul1hpu1nrp3 urh \"tlrih g Z2 qUU bhp\ur; ur grlurb U^purqpfr hur; tnp :

9.3 'Ilur3rlr.uhurqpnil hurfuulnhu{ub qurpuun{npnr-plnr-titrhp}r :\urururpriurh hhtn \urqr{urb,

]rtr2qhu trurtr 'tlurlrftuhruqpnr{ 2hur}uururhu{urb hurpurphpntplnthtrhpp \urpquit{nptlntil hL Zru3uruururh}r

Zurhpurulhmnr-p1urh opbhu4pnrplulfp:

10 gnrldhplr hurughtrhpp, pruh\urlfrtr rlur{hpurqur;rfiuhhtpp b unnpurqFntp;nr-trhhpp

Z2 e[urnr-p1nr-hhhp]r Uqqrulfrh U\u4hdfut

p. bphurh, Uurp2rul trurryruril1urtr 24

ee $L qnpburntrur\urh r.lrup2ntplnth

h/h 90001i024115

|q,u00005673

22 qUU hurluurqurh'

Op*qph qlrurru\urtr qh\un{urp'

ZZ QUU $hqhLur\ruh hhuuuqnurntp:nthtrhFtr
hhuurhrnntur qnUq

Q utg{Lu Q bp u1n Lp1 ut b u ht/utbn ulp)

o. IlctnurnurL-2
Q ut q{u Q bp Ltln ry1 w h h w u g blt)

22 $L annburnhuLurh rlurnrnrornrh
h/h 900448000399

zqz 05001145

( Ununl'tlununrurh )
(ubnLh uqguhnL[t)

Q uq{u Q bp u7n Lp1 u,tl,t puth 
Q 

tu1ftb tltu t/ bp utt4 wltttubp)
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Uhtrp hhppnurnnpurqplufrhqrr, U Qlrurnr-plnrtrhhpfr Uqqrulfrh Ullurrlhrlfruilfr tluluuqruh U2mn

Uunturtrn h Quqiluhhnrlntprurh nhonhh Unrurl'tlururnrutr n. rlLturnu-thtrp. nn gnnilhnn
I f tL

(wltnLh, tuqgwtnilt)

hurrfur&urlhnrplnr-L htr &hnp phphL ,,9? ,, f / 2022 p. N t - 7 qurjriruhurqpnrl

ur2|uruuul-rplr qhh tlhpurphplurl' 269562200 (hF\nr hruFlnrF 4urnunr-hhhtr r-thilrnL hhliq huirlnLn

rluraunrbhnbnr hurqun hnlrnr- hurnrnln) 22 nnuril onldrunh rrurhntl:

(p{bpntl It punbpntl)

Untlh urpd.uhruqpnr-p3nr-trp hfrdp h Vnrlilhplr ilf2h {rnfuur4urp& hur2r{urp\hhph l, r{durpnrtthhpfr

huniurp:
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tlurhurqPlr

unu9urlruL€

hhmruqnnnt[dJnlhhhpb qurnurFnril, bp*qplt
(6t, - Sph w It r/w bn Lttp)

l. U2|uruururtrpfr \urururptturtr hlrtlpp

FJNI P}:

2. U2iuunmuhplr trqururutit (1 u{*pphpnrp;nr-h):

ll2|uurr.nurbph nrqqrlurb h ZZ qUU $|rqfr\ur\urh hhurruqntnntplnrhhhplr |rhuurfnnmtnnrrf qpnSfrlutlhh

lurqbprullr1 $h,th\*:lr h tr3nr-purpurhnrplurh nlnpurhhpnul hflltrurpurp h \|rprunur\urtr pLntlplr qfrr'nu\ult

hllnruclnurnr-plmhhhplr \urunupriuitrp, hlnltnlhln{,lhpghlt inuplrhhplr &hnpptpnr-rfhhpfr {rur:

3. U2iuuflnurtrp]rh hhp\urJugqnq h][thur\rutr qurhruh2trhpp (tl]rh1b t h2):

U2]uulnurtrph lrpur\urhurghhl ZZ SUU Sbqh\u\rutr hhtnruqnurntplnttrhhpfr |rhutnlrnnr-urfr qpn$f1ut3flt

hh*url.r*trr-plnrhtrhplr nrqrlnrp3nthhhpnrl, hfrilhrlhlml ]rhurnfrr.nnnnmrf trur]unpq urupfrtrhp[h utnrugr.{urb

rup4lnr-trphhpfr nL &hnpphpnuihhplr, ZZ qUU 5|rqfr\ur\urh hhuurqntnmplnr-hhhplr |rhuufrtnnr-urfr

"fi.urqriturfurpnrplurh, lt *2021-2026pp. llurqdullurpur\urh bpurqpfr" r{pur: Zullur&ur3h 22 qUU Sbq}\ru\uh

hhyrurqnrnnrp;nr-bhhpfr frhuurlrununlr \rqrJhg hhp\ur3urgpurE uQlrtnur\urh b qfrtnunnhluhf\u\ult

qnpbnr-hhnrp3u,rh purqurl|rh $|rhurhuullnpriurh htrpur\urnntg.l-bplt qurhr4urtniurh nr qrupqurgrlurh bn*gPtt

)022p, hu-r3yrlru, ur2|uunnurhphhpg \unnuphl hhrnhlurl \urhnhur4lullhL hhprunr-qr1nr-plnthhhpnrl, hhpurnhlnrl

hfn{hurpurp tr \}rpurnur\urtr pirnt3pfr htiururqnnntpl nrhhhpp :

1 . ururntfurl|rtt Shqlt\*, luqhpur3 |rh uulh\rnpuruh"qlt*,
2. prluhrnru3|rh oqurf\ur, p{urhtnurl}rli fh$nprfurg}rur, tr3nrpur\urtr rufrphbp}t shqh\*,
3. ny qburlfrh oulrnlr\ur, $nurnhfr\ru, r'lhururir3nr-php,

4. plnrpl,qruoqrnh\ur,purluhptrhp h r'{ur\hphntpur3frtr \urnmgrlurbptrhp'
S. ullrirrl.I*ptfhrul|rii lurqhpurlfrtr hlntphp, luqhptrhplr, lurqhpur3frh tnurpphplr h hulfur\urpqhpfr ri2ur\nui,

6. prqhpur3frtr h uglrhurfrgurgfrnh plntphrlhhplr il2ur\nr-d h rudhgntd,

7. ptup&pghpilruurnlrdruhru3|rh qhphrurinp4ur\urhnrplnth,
8. hulinh3nrphp nt hruhn\runnrgrlurbphhp'

9. qf[nur\urh h frhnrlur g]rnh uurppru2]rtrntpl mh h trlntpurpurhnr-plnrh :

U2|uulnuhp! ulhuB L \urtnurp{}r rf}r2urqqurl}rtr dur\uprlur\h rlft*, ltnq t}p* h}rilhui\urh urprynr-bphhlip uthrnp

h grqurqpr{hh il[2urqqru3frh hh{rhurh*.1"n qpur}unurlnrl uliuurqphpnr-rl: Unurtr&frh nr-2urr1pnr-p3ruh qhup k

urpdurhuhutr lfrpurnur\urh h frhmlurglrntr hhrnurppppntplnr-h hhp\ur3urgtrnrl urprllnr-hphhpp, npnhp \mhhhurh
urqpurtrpurllrhurgtlurh hhnrutr\rup: U2]uuururhpfr hru2nrl \urururpntilh ruqurhnr{hlm hurtlurp trhpqpunlhl

prugnrgfrl rflr2nghhp rifr2urqqurl|rh 4pruriur2hnphhhplrg h bpurqphpfrg, urulurhn.lhl".l uururgrlurb ruprl3nthpbtpfr

htrLhhur\ru3tIL irpur {nrbp}r ruh&bnh url}uhfrntp3nthp:

4. U2iuunmuhplr pnt{uih4ur\ntp1nthp (rI}rtr2li 3 t2):

gu[nurpr,ihflrp hfnfbu\urh ur2]uunnurhphhpp' pur.n hhpurnr-rlrlnrplnrhhhpfr.

1 . Ur.nnrftu3 frl, Sh qtt\*, lurqhpurl f h uqh\rnpuruh"utlt*

.rlurupuruurhl Rb qn1np2|r qrupnr-hru\nr1 hhpurtf|lpnhur3]rtr huruurnlp3ru.lf plltz' nFh ilft qururnthurhfr bhppflt

r1u\hplinrlpfrh rfrn2hhurnhgr{h1nr- hh 10-30 hil 1un}rfr nu\3ur hurhntluuh}r\trhp h 20-30 hil hururnmpluilp purpur\

2rurlrlnrqurh 2hpur: flrunnitrurulrphl ltuqhprulfrh durnurqulpriurh nhqnhurliuuil]rh phupnrlu\urli rub4pur4urpdnr-dp

Rb qnlnp2nr h nu\nr irruhnrfuruhlr\Lhp qurpmbur\n4 qurtnmhruhfr riur\hptrnr-3pfg: Uqurur]mrf L, np 10-30 trr'i

:ru{rhl nrhhgnq nufuur burtrnduruh}r\hhpnr-rl ullurqrlnhur3}rb nhqnburtrup \urpnrl h hurrqhu urqr}h1 nhqnhurhuui3}rh

*1rqp*4*pdrlurh drunruqurlfdfr fhrnhhulr{nrp3ruh h uqh\urpfr urnurh&hurhunn\nr-plnthtrhpfr r$ru' ]rhp \urphnp L

hqurirur\]r \frprunnr p3nttrhhplr hunftup :



Oqrrrurqnpbh1nrl I = I"/2 = 397.5 hr,f hruuurnr-plunip Rb hurtrnp22nui 795 hLt uftph hp\urpntp3unip urhp4hruur

trhq2hprn lurqhpur3irh durnurqurlpriruh \lurbrlurb uulh\urpfr hp\tt*hlr urburhgrlurh rfhpnqp, :urthl qnlnp2nr-h

ul{h1ugr{urE irhnh pnr$hpurJhh qurqnq u1ur3r,lurhurr.lnpr.lurb ssRb h 87Rb unnnritrhpfr Dr qb]r urhgnr-dhhplt

hurdurluntplurh 2hqmrlp h uulh\rnpurl lurlhurgnui1: Ul4 rnrlurltrhpp lrupbnp hh, pruhli np pnt$hpurtltlt qutqh

urlhlurgnr.rlp purphlurr,lnrif L \nhhphhur oqurfr\ru\urtr qpnghuhhpfr up43nr-hru{hunr-p3nrhp: l.I3ntu qnqilhg, hilurh

htruurqnr.nni-pSnrhp \urphnp h hurh hhnruh\urpurllrtr DPAL (diode-pumped alkali laser) puqhptrhpfr urnhrlbrlurh

hurtlurp, npntrgnrd Dz qbp rlpur oulnlr\ru\urtr tlqnr-ilml lurqhpurl|rh qhhhpurgnr-r.lp tnhqh t nthhtrnr-ri Dr qblr rlpur:

Oquurqnpbh1nq I = 780 bri 
"r*tph 

hp\urpntplulfp urhprlhrutn hhq2hptn Lulqhpp lr )"/2 = 390 hd huruuntp3unlp Rb

hurhnp22fr urr"nntftu\urtr ruhgnttihhpfr \lurtniurh uqh\tnpfr \phtt*hh urburhgrlurh rfhpn4p, :uSht nhqnhruhuurl]rh
hurdurluntpSu:h 2hr1nr-rlp tr uqb\rnpurl lurShrugnulp ssRb b 87Rb rurnntihhp[ Dz qE[ urhgnr-tlhhplr hurdurp

ulur3riurLrur{nprlurb hhntr pnr$hpui3}rtr qurqlr hun{h1nr-rin{: 9urphnpntp3rutr hfrtihurlnpnr-rfp. hury.ntrfr k, np 1ur1li

\|rpurnnr-plnrhhhp utnurgurb \nhhphhur oulnlrlur\ruh qpnghuhhpfr urp4lmtruulhurntp3nr-hg htnupunlnp L hurulhu
purphlunlhl pnr-$hpurSfrh quqlr ullhlugnnlnrl, h urhhpurdh2ur k npn2hl pntShputl|rlt q*qh urnunlhl hulurutnunlnp

urq4hgnrp3urh qurlilurhtrhpp: USnru q"q.tltg, ur3u hhrnurqnurnr-p3nthhhpp \urphnp hh DPAL (diode-pumped alkali
laser) lurqhpltbptr uurhrlbriurh hurdurp, npnhgmrl unnnriru3frh Dz qbfr oulurfr\u-r\urh rirpftuh urp43ntirpnr-ri

qbhhpurgnui L urhrl|r nrtrhhnr-rf Dr qblr rfuur:

Ihunrdhruulrphl $hriurnrlu3pfuurhur3frtr lurqhpurlfrtr fnftqmluhhpir nhqnhurtruur3frh rlrnluuqrlhgntplnr-hp
uurhurlnfhurpur\urh hp\urpnrpSurilp p22ntd rqurprlrur\rlrub Rb unnnrlhhplr hhur Dz unnnilurlluli qblr urhgntdhhplr
uuqb\rnprul urfrpnrlpnr-tl (*ttplr hpllurpnr-p1nr-hp tfmn 780 Lrt), trurh rifrtr$r 400 Snp Ne qurq]r hunlhliurh qhqpnr-il:
Opn2h1 Rb unnmfirhpfr hnur$nurntr frnlilrqurgrlurh rqurlfurhhhpp, |rh2qhu hruh hhuurqur nh\mipfrlttug{urh
phpurgpnui uulnhtnub durnurqurlpnrrfhhpfr, rluruhun{npurqhu 420 tnl \urulnr-3rn durnurqur3prlurh urnru2urgilurir

oqufnlurl qrulfuhtrhpp:. Onp&fr lrpur\urtrurgrlurtr hrurlurp 
. 
urqurhnr{t1 1.56 .iqrI uilrph hp\urpnrplurr.ip

Qhrfinni{ur3p\lurhurlirh turqhFfr hurdur}untpSurh \p\hurqruurllnuf ny qburl}h plntphqnr-rf:

'llulnpuruurht Rb, Cs L K ruurnr,furllurh qnlnF2h ulurpnrhur\nq uri-hpllurpmp3urilp oqurir\u\urtr
purpd,pghprfuruurlrdurhur3frh fehfhp (ur2]uunnurtrpuJhh 2hprluruurfrdruhp rilrh2h 500 0C), npnhg hlrilurh r$ru
urntqbbl 0.5 - 5 SZg uuih\urpurl lurlhnrp3unlp \1tulinr1 oqurfr\ur\urh S[lutphp hhutr3url ul]rpfr hp\urpnr-p3nr-hhhplr
h,rrirrrn' Rqs R5? 795,780,770 b.766 hri: $|rlmphpp hurluunnhur.lurb hh $hritnntlur3pfuurtrur]frh frlulnr-luru3frtr

lurqhpurl|rli durntuqurlpriuh qh\u{uprftuh hurdurp:

Oqr.nurqnpbhln{ ouln}r\ur\urtr urq4urh2urhhhp}r qhpurpurq qprutrgriruh urh}utr}r\ru, hhrnurqnrnhl urhghqhtutn

lurqhpur3frtr durnurqur3priurtr h urfturfr ururnilhhplr nhqnhurhuurS|h $nluuq4hgmp3ruh phpurgpnr-ri durnurqurlprlurh
ruqrinr-lur1]ih ptrnr-purqphpfr urqrlhgnr-p1nr-hp ururnr.firhpmrl pLpurgnq qpnghuhhpfr .lft*' Ul*
hhtnurqnr.nnrp3nthhhpp hhurpunlnpnrplnth \ph&hnhh il|r \"q.iltg prugntglrl urhqh\unn{nr-p3nr-h urnurhurl
unnnrftulfrh huliur\urpqlr ptrnr-pruqphpfr riruufrtr uurrpinr-\-lurlbnllpu nhqnhurtruurl|h rlrnluu\hpqriurtr ri[r2ngnr{,

rilntu \"rl.ihg phnr-purqphlnr- uurpphp rnhuur\|r tr uulh\urpult qbh r.nurpphp lullntplurlp luqhphhpf
durnurqrulpr.iurtr urrlilnr\ur3frh huln\nr-p3nrhhhpp: 9munufhruulrprfr utnrugtlurb uip4lnrhphhpfr hhurpur]np

\frprunnrttp uhhunpur3frh h prluhururlbtr urhr1h\urur{urllurh rnh}utrnlnq}rurhhpnuf: Ufrhl ur3dri uiirph4hunn
puqhpul|rL durnurqur3prfurh nbqntrruhuurl|rh rlrnluurqqhgnrplnrhp unnnriur3frh huniur\upqfr hhur

purqrfur\nqriuhfrnphh hhururqnur{h1L qphph purgurnurqhu uururgfrnhurp nhd}linr-r.i, ri}rh14hn qhprupurq, a[huil[\
rqpnghuhhpp, npnhp hhurpunlnp yh qpurhghl urnurhg qhpurpurqurqnpb qpruhgrfurtr urhlutrlr\ur1|r, nr-unr-rftrurufrpr{urb

yhh:

2. €r{uihr.nur3}rh oqtn}r\ur, p{uihururlirh }rh$npilrug}rur, h3nr-pur\urh ufrphhplt $ltqhtf*

tJurh4bhl puur dunfurhru\|r fuddrlurE $nr.nnl-rur3frh qnr-1qhpfr hnp urrplnr-p, npg qhpb I urnllur u]uhrfurhhpfrtr

phnpn2 hinftrur\urtr 4d{urpnr-p3nthhhp}rg ulur3rlurhun{nprlurb $nurntrhhpf \npntutnml l-r pr{uitnnu3frb frdqnrlu}r
&Lrlr urhlunruurrfrhfr urrlurtlurrlnuinr{, hpp ururntfiu\utr ri}r2un{urSpnrrf p{urhurtuS[h lh$npdurgfrruh qpurhg{ntif 1:

rlhptulrutiqh{nui h l1h\tnpnr.iurqh}ruu\ruLrnphL hurpnr-grlurb pun}rurhghfrnrp3urh ri}r2ngnrl: Zhrnurqnurhl purn
drudurhur\fr iuddrlurE $nr.nnhur3frh qnrlqhplr qhirhprugnnig hnnr.nurhlr urltuflt \nhhphhtn ururnilur\ruh rilr2unlu3pnr-il
hp\nr rlnrr.npurl|rh n2-urlluruhprlurE $mnntrhbpfr huniuip: Opn2h1 Qmnntnu3|rtr fnlqnr-lutrhp! |udd{ubnr-p3urh
uruurlrdurhp b qpulhg duniurtrur\ur3frh rnpnhmilp rlhpurhu\hlnt ouryrlnlurl qurlilurhhhpp: €rlruhururlfrtr

|rtr$npriurgburlfr tnhunr-p3nthg (€hS) dunfurhur\urqbg Shqtt\*;|r rurihhururpulq qurpqugnrl d3mrlhplrg ilh\L k, h
trpur \frpurnnulg |unuururhnuf L qlrurmplurh h uhluli[\u1li purqriuipfrrl nppurhhpb hhqurqrnFurlruh qurpqurgnr-rl,

frul1 ru\ph\ur{rphhpp \urq{tuE htr p{urbulu3}rh rnhrlh\uur{u\urtr uh}uhnlnq}rurtrhp}r }rpur\urtrurgrftuh hhrn,

npntrp pnr11 \tnurh urnhrlbhl hur2rlnrlur\urtr hu\ru3ur\urtr hqnpnr-p3nthhhp htuilhrftuururb gurtr\urgurb 4uruur\ruh
hu-rilrullupq2|r \urpnrlmp3nrlihhplr hhur tr uulurhnilhl hurrlnprpu\gru\urtr \*"tlr purgurp&ur\ urhrlr.nurtrqmp3nrhp:

U3hnr-huhr1i,p&, Btlurtrurui3|rtr qpnghuirhpp hun{rutrur\urhur3frh phnr3p nr-hhh, b qpurirg \urnurrlurpriurh huniurp
qruhuh2r{nril hli urpqlnrhur{htn ilhfutuh}qilbhp, npnhp 4bnhu r{hp2trur\urhruulhu rf2ur\rlrub 2htr:

ZLurruqnrnhl ururnrft:r1|rh hrurfur\urpqhplr hhrn dh\urpuniurqtrfruur\rutr tul2ufr rlnluruqqhgnrp3nrhp rnurpphp



4|rufru{uruhr{ qpnghuhhp}r urn\urlmfdludF, riuruhunlnpurqhu ntunr-rfhuru}rph1 utpuurpfrh rfurqhfruur\urh qur2ur}r

run\ur3nrp3ulip urfturfrur\urtr urunritrhpfr $lmlptughtrgfr irhurhufn{ntp3nttrp, oultn}r\ur\unih rfrpiurli,

h1h\upnrfuqhfruur\urhnphtr hrupnrgtlurb punlrurhghfrntpSurh qpnghutrhpg, bh;qhu hurh A + V rnful|r
urhgnr-rihhpnrrl uurfrqnrlur\urh nuniurhlurh ur4|rupurulbq rlrnluuqpriurh (STIRAP) hphm3pp:

Ilr-unr,rlhurufrphlp{urtnnur3}rh hulfur\urpq}r2hhp}r qurpqurgilurh trhp\urlfu 2p2urhnui (NISQera) rihb 4hp nthhgnrl

Fr.lurhrnur3|rh Unrnur{np Oqur}rilurlurgdurtr Ulqnp}rprfp (QAOA), npp rtfrtm{urb k 4friurg\nr-trntpSuihp pr{urhururlfrlt

ulurufrhpfr h qh\nhhphhr.nnr-p3urh h\unndurtip, hquruur\ nrhhtrurlm{ lutlrughhlnr- urlqnFhfdilfl prlurtnnur3}rtr

2{Iaub rlhphlnu3ur\urh nr-unrgtirutip r}rnr}rnl"hp.i qpur ururplrhpp: Lhp\ur3nui 4fru}ruluigbuJ| h rJrnrlurS}rli

futuluullurh $|rqlr\ur\urh qpnghuhhpp iunlthrlnur hb hurtr4|ruruhnr-il, rfuruhur{npurqhu prlurhuur3]rh

htu riur\rl pqlrllthph uuthrlbilurh hrup gnul:
Or-unu.ihurulrphl prluhururl|rh r{hpuruhp{urb Sulq.hpb pnqh-\nh4hhuuuhhpfr nr- $hpri}r-quqhpft 4fhurd}rlluiL

rupr.nurplrh \nhhphhrn oqurlr\ur\urtr rlur2urhpnnl urjhqfrufr qpqnnr-tihhpfr 4hqpnr-rf, hpf Lhhpqfnu\urh
riur\urp4ur\trhplr hunnnrrlp \unnrup{mrf k duniutrru\}r ilh2 urufnfhurpfrll &hml: €urh]r np r{hpuruhp{urb qurqhp}r

,{*rrpp hruqbu nlqErul}rtr L, lurqhpurl}rL qur2urfr \nh$}rqnr-prugh-:lt \nhlphur uhupp nFn2b:4hp qhtnp k luurlu'
r.iuruhunlnpruulhu, qbpuurnp ururnr.Ihhpfr hp\urumil ruungfrurgfrur3fr ulpnghumil: U3ur.nhq \urpiinp t hurdurluu3frb

nhqnhurtrufr' ,Ih\lrg unlht hulnnrilhhpnrl rin4hfrhpfr ntumtihruufrpntplnr-hp: U:"qlt"lt qpnghuhhpir

h\rupurqpnrplurtr hunlurp qurpqurg{hynr- t hqur\}rnr-plmtrhhph f*ft+ hurtfur}untilp nr-trhgnrl hunluruurpntdhhp}r

rnhunr-p3nr-hp: €r{urhurur3frh rlhpruuhpr{urE qurqhpfr pnqh-\ntr4hhuunnhhp}r nL Shpd}r-quqhpf qpqnnr-ilp

uipr.nurBfrh lurqhpurlfrh lur2uhpml hurtr4fruurhnul k durilurhur\*\ltg $|rqfr\ut\uL hhurruqnurntplnrhtrhpfr

\urphnpurqnrlh mq4ntplnrhhhpfrg: Chq npntil, purhfr np unlurl4hqpnr-d qpqnrlurh alrtrurffr\uh hurqhu n2qbur3|rtr

L, uullu phpurgnq ulpnghutrhpfr frupdhp h\urpurqpmplurh hunlurp urhhpurdh2ur t qurpqurghhl hunturqurtnuluurh

riurphrfururlr\ur\urh urulurpurup: Uuruhur{npurqhu, \urphnp L p{urhtnur3frtr hp\rtur\urp+urll nlqburl}rtr l"ltt}ph
ri2ur\nr-rlp drur.iurtrur!|r rih2 ruufnihutphh qpqnntr.itrhpfr qhqpnuf: U3u hurpgp hurhquniurtrurfirg phhurp\h1nr

hrul{urp urhhpurdh2ur L qfnihl ru{hfr qurpqrugrub purp&purqntlh urpurtrughh4hhururl Qntli\ghuhhp}r urhuntp3urhp:

3. O1 qburSfrh oqurlr\u, $nurnhlr\ur, rfhururb3nr-php

Zhururqnrnhl lurlluruhp{urb qrupurdhr.npfr\ur\ruh rnpnhrfiuh hphntlp}r huniurp hqnp prlurtrtnur3}rtr urry.im\trhpfr

urfrpnr3pnul rfrnluurq4n4 rln4hplr r.lfr2h luddrlurb r{}rdur\hhp}r urnur2urgtlurh hhurprunpnr-p3nttrp h qurpqh6 Iah n P
rlnrlhplr dfr2h k uurhqbr.lnr-tl urnunlhl nr-dQ ]uddrlub {rdur\:

lhururqnurhl firpfrnulfr hfrnpunnfr p3nr-phrlhhpnul n1 qburl]rh gpr.iurh hphnr-3phhpn, httfp ru34 plnrphqhhpfr

L1|rpunnrplnrhhhpf urhuru\hurfrg \urphnpurqm3h lutrrlbptthpitg L: Lurluruurhurlnr-il k nrunr-r.ftrur"hphL trnrilrtnul

rlurpntp L n1 $nr.nnnhppur\rnfr{ frntrtrhpnr{ ihqfrprlurb frpirnuiir hfrnpuur}r plntphrlhhpnr-ri n2 qburllrh gptlurh

bpirnrjphhp]r rlpur $nurnnhspur\*lt4 h$$t\rnlr hhuhruhpn{ h}nfhur\urtr gprlurh $nurnqhtrhprugrlurb
diunurqru3purl|rh hnlnqpur$|r\ur\urtr nrdhrlurgrlurh qpnghufr ruq4hgnr-p1nr-hp \urlurlub pli\nr1 durnurqurlplr uttph
hp\rupnr-p3nrtrfrg h frhurhhufnlnr-pSnrtrlrg :

Uh\p"- h hurtrnrluruhfr\hhplr, |rh2qhu hurh \hhuurpurtrur\ruh oplh\urbhpfr qhprfutr b r1h\unluprfurir hunftup

rl2u\h1 L ulunnpuruurhl "1ab-on-a-chip" $nurmlnlnurlfr\ 1un{fruhhp (rweezers) hfrilhr{urb $nunnhSpru\rn}nl

frplrnutlr Lrlrnpunnlr plnrphqlr h lururpunllnmlnrl oqtnfr\urllurh trhuhgurtr r}rttghnh uihlultf\u3f rlpur: ')ur pnt11

\urur rubhurr-fruuhn $nurnrln\rmuthll hhlf*pru\urtr lur2ulb ilfrgngnrl uruluhnrlhl druuhfr\hhplr qhpnr-dg h

r1h\rurlurpr{nq urhqur2urpdnr-rip p3nr-phq}r rlur\hphntlplt ,{tt*' Unui2iup\r{nq rlnurhgriurtr hnpnt3pp phuhguh rfh2fr

rnhluhfr\ur1fr oqrnurqnpbnr-rttr k' plnrphrlnrri nhQpui\urlrrl gurhglr &trunlnprirutr hrurftup b, npqhu hhurhurhp,

plntphrlfr riur\hpntlpfr rlnur rlhb \nhrnpuruurntl hp\lunlr $mnnr{nlururtit\ +*Z."lt (.&c" 107-ftl) uinhqbnufp: Lab-on-

a-chip $nrnnrlnprtullr\ pnftnnhhpp hhnurh\urprul|rh hh frpur\urh durtiurtnu\nui \hhuurpruhurlurh oplh\rnhhplr

qhpriurh, urhryl2urpdrturh h uurptulr2ururlurh frpurqnpbrlurtr h hhururqmnnr-plurh hurr.iurp:

4. tr3nrphrltuoulurfr\ur, purrlurhphhp h rfur\hphmpui3|rli \urngr-gr{urbphhp

Zhrnurqnrnbl ulirpnhlh\tnpur\tutr hphnr-1pg TGS (triglycinesulfate) h LiMOs uhqhhrnndh\urpur\ruh

p3nrphllrhpnrd: U2ur\h1 utnhrlbhl h nr-umr-firuruhpht ZnOlLiMOs/ZnO, ZuOITGS/ZvO tr LaBo/LiMOs/LaBo

u{hpnh.Lh\mpur\urtr hhurbpn\urnnrgrlurEphhp, Furp&p qqur3nthnr-plunfp rffrur$p h purqrlurttp hri ghqnttrfr2hhp,

fL2qhu lrurtr purpd.p d2qprnnr,plunfp 2hprlurutnfrdurhfr qpru4frbhr.nfr r.mfirytrhp: Lnr-1tr \runnr-grlurbphhpfr hfniurh ifuur

urnhqEhl FurFdF qqur3nrhnrplurlp, uqh\r.npru1 lu3h tnfrpnr-1pnul ur2|uururnq (1 - 12 r.t\ri) qlrl4ilurprfhurS|rtr

Snrnnpurqrftuqruu\|r2hhp: U2ur\rlurb urupphph nr- ururpphpp Uurpnrl hh oqururqnpb{h hhnurhurp ruluurnpn2rlurtr

huttruliurpqhpnr-ri, hr{ lnfrpnr3pnrrf (3-10 .iq.l) ur2}uururnrl LIDAR-trhpnui, qunfi.Iur durnurqur3priurh

ugfrhurlrlurglrnh hur2rftrytrhpnrri, ouryrfr\ur\urh uulh\urpurlul$ntp3nrlinr-rf, lurqhpurlfb uhfuhf\ru;nr-ri h urllntp: hV

tnfrpnr3plr qlpndh\urprulurh ph4nrtrfltrhpg SuSirnphh \|rpurnr{nr-il hh ur2}uurphntti: tfrpndh\urpu\urh hpbnr-1p}r

hhur.urqnurnnlp uhqhhurndh\urpru\urh plntphqtrhpnui fdnljL \** uuihrlbhl FulII&p qqur3nr-bnr-p1unlp,

nhlur\uurgfrur3fr \urpd durilurhur\n{ h quqr{urEurrldnr-\trhpm{ h9 ptr4nrtr}r$t lrrp urhuur\:

h1h\rnpnhudurnurqur3prulftL b 2hpriur3|rh rfrn2hhuurhgrlurh tqurtnu\fr oqururqnpEtlunip 1nr-purghhl ah3qlhp]t



hrurlurdnrllurbplr' hphp rthuurrllihplr rlfr2rihururqru\urtr )bYZ rlfurgnr-plnthtrhpfr prurpuhptrhpfr uururgrlurh

rnhlulrnlnqfrru\urh rihpn4hhpp: UurhrlbQ ZvO-XtYZ hhurhpnurtrgntilhhp (Cntn\frfr ftuphhp) h hhururqnurhl4pruhg

dh\tnpur\uh hrurn\nr-plnrhtrhpg: O1 qbur3frh dh\rnpur\urh ururpphpfr utnhrlbriurh huliurp d2ur\h1 p-n

urtrgnr-rfhhplr mqqurhu.Srug rlltFpnq purqr"iur2hpur hhrnhpn\uinnr-gtlurbphhp, |rtrlqhu hurh ur\ghuyrnpui3frL (Li) h

4ntrnpurllrh (Ga) ]uuntrnr\hhpml ZnO purrlurhphhp hlrdhrluib ZnO-|r hfrilp-purrlurbphhp! thqltftttl
urnqnlnqfrurllurh qruur\hpm{ }uurnhnr-\lr 2hprnhpnr{ burb\h1nr- h ppbr.iruh rlpur: L2{rub rf2u\nr-rihhpfr \frpuntiurh
nlnpurtr h rflr\pn\h\r.npnhlr\urh h oqurnhlh\rnpnh[\urh, riuruhur{npurqhu puu hnuurhpfr hp\\urlmh ,lhd*ll
nr-Lrhgnq riuihlrqnr-lpugfrntr urpruhqlruurnptrhpp, rlpgu-r\gur1|rtr urnun{h1ntplnr-trp h1h\urpur\ruh h oqtnfr\ur\rutr
phnipruqphplt [r* ulurhurh2]r lurnuu]urprftuh hhurpunlnpmplnrhp, gurEp 2tprlurlfrh \npnr-urnhhpp, uhtr3urh*ilttt

2bprhuuulr durhnril ur2]uururhlnr- hhtupunlnpntpSnlhp:
flrunuihurulrphl ull$ur durnuiqrulpilurh ruq4hgntp3nr-hp LazOs-fr r$ur hfnihr{urE \runnr-grlrubphhlh

r1|nfur4pnr-pguh, ougrfr\ur\uh phnrpurqphpfr L rinp$nlnqtturth tlpru: lltunuitrurufrpntplurtr urp4lnthphhpp hfnlp

llhurh4fuurhruh durnurqurSpriurh mdqhntplnrl,rp h rlnqurh lul+nq. uurppb rl2ur\r.ftuh hurtlup: Lilurh

4hurh\unptrhplr rl2ur\nr-rfp Zruluruururhnr-rf \ruptrnp L tirupqlurhg, o4urufrhqhpur\urh, dh\urpnhrulfrtr h

pd2\ur\ruh uurppur{npmrltrhp}r r.$ur nrurlfrnutll*h.l durnurqrulptuhurpilurL urqqhgntplurtr munttlhurufrphlnr h

phurqurhqurtrur\tuh tlururhqtrhpp \urhfuhlnt hunfurp:

5. Qfrh4ilurprihurlfrh lurqhpur3|rh hlnrphp, puqhphhpfr, lurqhpurl|rh r.ntupphpfr h hrurfur\urpqhplr tl2ur\nrd

Zhr.nruqnrnhl tpplrnr-il|r (Er3.) h ghpbnrlih (Ce3.) frnhhhpml ur\urll{urg{urb YAG p3ntphqhhpmrl luqhpur3}rh
qtlrhpurgnr.rf uururgriruh htrurpullnpntplnthtrbpp u\*hr| Er3- frnhlr 4Istz*ahsrz (-1.5 ill1i) b" ahrrz-aInrz (-2.8 ilEd)

uhgnrrllihplr rlpru, oqururqnpbhln{ }uurnLrnt\trhplr r.mupphp \nhghhrnpurgfrurhhpm{ p3ntphrlhhp}r hunlurp

hurlu\frtrnr-d urnurgr{urb. uulh\urpurqfnnur\urh unfiurltrhpp: Uulh\urpfr rfnuifr\ b .iltdtt, frhSput\utpti[p
urirpnrlphhpnr-il purp&p urpq3nr-trun{htnnrp3unfp ur2}urur,nnq luqhptrhpp rihb hhururppppnr-p3nr-h hh trhp\urlughmr.f

ph' \frpurnurllurh, ph'hfnltrurpurp qlnnnr,p3urh urhuurhfunr-hhhpfrg: L2rlub tnfrpntlptrhpnuf ur2]uururnrl puqhphhpp

lur3hnphh \frpurnrlnui bh uhqhlluurr{u\urtr rnh}uhnpqfrurhhp[, pd2\nr-p3urh, nurqriur\url-r h urllnlnpurhhpnr-d:

Zhururqmnhl unr-uur\nrrl ppndb h"tth 2Tr qpqnrlurb, riur\urpqur\fr urqrlhgnr-plnr-hg Rr

h Rz luqhpru3frh qbhph gnr-rifrhhughtrgfrurhhpfr .l*pph r$ur \urlurlurb qpqnriurh dunurqurlpriuih

irhurhhufnlnr-p3nr-hfr g :

6. i-uqhpul|rir tr ugfrhurfrgurgfnir p3nr-phrlhhplr il2ur\nr-tl h urdhgnui

firunu-ftruruirphl RE3.(RE=Er, Nd) |rnhhhpnt{ thqhpqurb gurbF $nhnhrul}rh plnr-phqtrhpfr (LaFa, KPbzCls)

oululr\ui\rub hnr{urghnrl hulfur\rupqhpnttl \}rpurnilurh htnupurtlnpnr-p3nr-hhhpp, purgurhurprhl urnurtlhl

urp4lnrtrurlhur hnr{urgtiurtr qurlilurhhhpp \ur}urluE qpqnriurh urilrplr hp\urpntplnrtr}rg, 2hptfurutnfrduihfrg h

|uurnhnr-p4|r llnLghtnnpurghru:hg, Orunr-rfiruruhpht *:+ plntphqtrhpfr hhhpntl frtrphurhmlurg{nq luiqhphhp}r (balance

laser) ulnh4brfurh hhurpunlnpnr-plnthhhpp uqh\urFit ,Ihshlt lrtr$prullurpilFn 0 = 3 - 7 ilqd) urfrpnr-1pnr-rf:

Ur.nurhrul dunurqurlpn{ Pr3+ h Ce3+ }rnhhhpnrllt ftpn purhur\nr-p3ui.If (pprn) qnr-3q, n; frqn{rulhhur (Li-, Na., Ca2.,

Mg'. h ur11) iuurntrnr-\hhpm{ hnhtuptupfr (Y:AIsOrz) b ulhpmlu\frur}r (YAlOr) pSnr-phqtrhp h frpur\urhurgtrhl hhrnh3url

htururqnurur\ruh ur2]uunnurhphhpp. (1) Ce3-*Cea. urhgnr-rltrhptt putft&p urp43nr-hunlhtnnr-plurh hruuurhhfrntplurh
hr-ur.iurp Li-Ca r1nt3q fuurntrnrltrhpnr-l YsAlsOrz:Ce-fr oqurlrrlurl \urqrfntpltuh npn2nr-il, (2) YAIOa:Ce-nr-rI qmSq

[urunhnr\hhpfr hhprlnrbrlurtr L$h\rnhhp]r ntunulhurufrpntil, t]tgphp], rfnr-rnpuqpilurh b r]rn]uhururnr-gtlurh

iltluruhirqrltrbplr npn2nui, (3) Y:AlsOrz h YAIO:-nuI Pr-fr ururmltihplr {ulhhururl}rh ftdu\hhp[ rlpur qnt3q

fuunlmr\hhplr ruqqhgntp;urh hhrnurqntnnui, (4) urpurr.nhhplr \nhghliurpurgh*:lt hr{urqhgrlurh ilhpn4hhp}r

uurhrlbnnf: Lurluururhurlnq ur2|uurr.nurhphhpfr \frpurnui\urh h2urhur\ntp3nthp rqur3riurhunlnprlurb L

ugfrhtnlrgurglrnh purp&p 1nr-uruhlpml, rupurqurqnpb h drunurqur3purlfrtr \urlnr-hnr-p3urilp h3nr-phpp uurhqbtiurtlp:

Upruurhhplr \urqrlur{nprlurtr rih}uurhfrqrihhpg, h drunurqur3pnq }rnhbhpfr urhhpurdh2ur rlurlhhrnulfrb $dulhhpnttl
\urlmhurgrftuh rlhpn4hhpp uglrtlnlrguglrntr plntphqtrhplr Slrq[\urlnui hurhq]ruurhnuf hL hftitrrupurp
nr-qqnr-p1nr-htrhp: Srluil nr-rlqntpSurh urp4frur\urbnr-p3nthp npn2rlnr-rf t hur2np4 

"hntt+lt 4huh\urnphhpnr-ti
rllr2nr-\ur1|rh pd2\mp3nrtr, FulIr&F kbhpqlrurtrhplr Sttqtttf*, urlrhqhpur\urh urhlutrnlnqhuhhp b rrrll

phruqul]runhhpnrr.i ugfrhrnlrgunnnphhp[ h\urutturtip \frpurnur\urh qurhurh2trhp]r urdnrl: nlhpn{u\pu[ h

Lnhurpruphplr \urnnr-gr.{rubpnr{ p3nrphqhhnt 4ruur.lnr-il htr urprllnthunlhtn ug}rhrnfryuurnphhp} 2urppfrh: '}purbp

1 
ur1 Lnphh \|r prun{nu{ hh hurtr npulhu lurqhpurl frh ri}r2turlru3 php :

7. trurpd.pphpriuruurf durLur3frh qhphurrlnp4ru\rutrnr-p1nth

Zhururqninhl Snttr\glrnhur1 Fulp&F gmgurtrfr2hhp, Furp&F 2hptiuiur.nlrdurhtrhpnui o4nr-il p[il[u\ult
\ru3nrhnr-p3mtr b hrurihrlurururpurp gurbF qbh mhhgnrl 2hprfurdh\urpur\urh h3nr-phpfr uurhqbhpnr

hhurprurlnpnrp3nrtrg, npnhg ufrtrphqnr-rlg h \|rpurnnuip 2fr rurlunurlr 2p2uiqru rffrgunlur3pp: U2]uurphnul

kl.rhpqfrur3|r oqururqnpbilurtr urhphrlhunn urdnq bunltufrhpf, rilr2un{ur3pfr rurlummiurh h hurhurbn {unhfrpfr
uqulnrlurh qur3rftuhhhpnr-rf rlhpur\urtrqtrtlnq Lhhpqlrurl| urrlp3mphhpp l-r rftupnr-p uhluhnpqfrurhhpp 4urnbnr.rl hlr



urpehullulh: I)'ur4frnllh\Lnpnhur3frh, pd2\ur\urh, ruprl3nrhurphpur\ruL tr \htrgiuquJhh uupphpfr

2bpr{url1l\tnpur\urh hn{urgriurLr druriruirur\ur\}rg lnrbnrtlhhpp \urptrnp bh hrp uhpnrhrl}r, Furp&F
uprllnrhu{br"nnrp3rurfp uurpphp}r il2ur\riurtr hullurp: Up4}rur\urh L tiurh rnprl3nrhunlhur 2hpifurdh\urpur\urtr
qhhLpuri"nnphhplr uurhqbnr.rlp phuruluihriurtniruh tr rilr 2urpp ur31 nlnpurtrhpnrtl urnur2urgruE rfi.upuruihpun{hphhp}rh
ilir tiur\ur 

1 
t prr hru tiurp

8. l.,ru l-rnh1 n r.php nr b ruhn\ uinn rgr{ur bphhp

UuruLu; o4ur\ru3nlh, uhh3rulur3frh 2hprfuruurlrdruhnr-tl rinfr\nr-1ui1fii Shnnrlurqhhtnfqri 4puhnpnq tr3nrphp'
hhLltqub ur1!ru{lu\ruh tlhr.nurrlhbpnrl (K, Rb) thqfp{ub hbUh1Jr Sururpg}rurtr}rhfr (NiPc) rfuur: Zruriurfrp
rlnpdurpurpur\urtr h urhuur\urh hhururclnurntp3nrhhhplr rlfr2ngnrl npn2h1 uurug{urE hrinr2hhp[ \urnnrgr{urbpp h
r.luiqhfruru\urL ptrnr-purqphpp: Ufiurfrur\rutr rlhururrlhhpnrl thqfrp{urb $ururlng}ruhlthhpl 2trnph}nl hphltg
\h\urpur\inli, oulurir\u\urh b riurqtrlruur\urh hurur\nrp3nthhhplr rihb hhuruppppnrp3nrh hh trhp\ur3urgtrnnf

fhlqhu hfrtitrtupurp hhtnurqnrnnrp3nrhtihplr nlnptnnr-d, rultrulhu h +p*ltg htrurprutlnp \|rpurnrfurh hullurp
opqurLur\urh LntJu urpurr.uhhumrl qlrn4trhpntd (OLED), opqurhur\urtr urphur3frh p2|r2hhpnuf, ny qbur3|rh

oulurli\tu \ru Lr b uqfrhrnpnhfr\ uurpphpnrtl :

9 " Qfnnur\ urtr h frbn{ur g}rnh uurppur2frhnr-pl nrtr h hlnrpurpurhnrp3nrh

ZZ ur11 \ruqrftu\hpulnr-plnrtrhhpfr hhtn htuiltur"nhrl il2ur\h1h uinhrlbhl riruqhfruu\ruh qu2urf uhhunphhpfr hnp
qruu hrulur.uurburlurb 10 - i00 qlrlnurhulur qqur3nrhnrplurilp \hhuuniurqhlruur\urtr 4ur2uhpir tiurqLfruur2ulfrlr
uuhrlbrftub hunfuip: Uurhlbhl2unlrnrl hunfur\urpq, nFB trurfuururhurlurb Utrlttt tu.lrrl8 ulJ4qtrub riurqhfrurulullrhplr
ruq4urh2urhhhpp 1000 - 100001urfnr-r,t/fu\. urpluqnrpJunip ulrhppnh 2rurlrhlnr, rftu1nr-|uuqlrb b/L1url rutrprp \*nl^rl
rfnfurubgblnL h rl2u\h1nt hrurfurp: thtrururlurqhlruru\urh rlur2inhplr qpruhgthuh urp4|r rihpn+lthpn hlnitrur\ruhnui
hfrih{urb hb bru3pruhhq pruhE nr Fiupr} SQf-rID \unl luqbpru-ou1tnfrl1ur\urh rnhfuhnlnq}rurtrhp}r r]pur, npnhp
qruhurhpntil hh 2ur$nr1 huilru\urpqf t\puitrrur{npnril 2p2urqunnfr 4ur2urhpl.g, *qblhhp}r qtpurunhgnnf, ur31

purtr\ inhluhf \u\ub rflr2ngtrbp:

L.l2u\h1 tr uurhrlbhl tlfL2h 200 tl hhnurr.lnpnip3urilp $nhurSfrh 2hpiluruurfrdurhlrg r.nurp 2urpclqnrl op3h\r.ntrhplr
(iltup4, \thrlurtrf , url,fub]r!ur) prltr urh\lnrhuqlrh rlur2urnr{ qurubrtr hur3rnLrurphprftuh uurpp:

Ir^"'r'1.' r. "'"].-xhl |rilqnr1uur3|rb \uil iln4ntlurgrlurb urhuurtrhfr h iinrnru\ur frh$pur\urprlfp puqhpruSirtr
durntuqulprlurh clhpclqqnr-tr thnh\unfurl.r ptr4nrhlr2, nlrp fdnll1 \r.nur qpurhghlnr- 100 tr.{tn/uil2 Lr purp&p

|liqnrluruSfrh lrhrnLhulrtlnr-p1tuilp drunruqrulpnuip h durnurqur3pilurh urplnrplr nrqrlnrplnrhp t 45" urhfunr-hurlfli
rnhnnrrnnrrI..-t-l-^--Jl"-^-*'

Zuilrur]urpur\tthph 2urpnrhur\ur\urtr urnur2urgnu{h nr ururpurbmrlp \urtrfuhlnr hqrutml\nr{ rl2ur\hL hphph,
rnupurbptrhph l, otth nrpnpruilruhnr-2u\uqntlh durnurqur3prlurilp urfuuurhurhhlnr trnp, urh{uruhq, rupqlnrhunlhrn
ir gru bp lr b p tnup dhpnr{ r.lnurh gnnitrhp h urupphp}r irur}uunnfrulhp :

5. U\h\upr{n{ urlrqlnlLplrhnn.

40 -- 45 qlnnru\urtr hn4tlurb Ua (urqrlhgnr-p3urh qnpbur\|rg) nrhhgnq ulurpphpur\urhhhpnnf' pur.n nlnstitute for
Scientific Infbrmation (ISi iCR),-b rn{ru1bhpf, 7 - 10 q}nnur\urir hnqrlrub UQ' 2nrhhgnrl, Furlg Scopus

q]rnuurhqh\uiul{ur\ruh 2rnhrirupruhnr,il hhpurnr.lrub ulurpphpur\urhtrhpnr-Lt, 5 - 7 q}nnru\urh hn4rlurb 22. trnLL
grulr\nr-rl l;hprunrlurb qurpphpu\urhhhpmt[, 3 - 4 q]rurur\urtr hn4rlurb ru11 qurpphpur\ruhtrhpnul (hn4rlurb
dnqn{urbntlr rlh2), 5 - 6 hn4{urb qfnnurdnqn{Lhpir h3ntphpnul (hn4rlurbhhp}r c}nrlnrlurbnrhhp), 1 - 2 urpurnhurq}rp,
1 qhpp/ rftrhurqpnrp;nlh:

U\b\ru1{nrrf l- hruh, np urnurgrlrub rup43nrhphtp}r h}ilurh rfurru \qurnpururnr{f dfr2urqqur3}rtr 4puniur2hnphuqfrh
x,rrrrnnl:nlr 1 ) t'urtuurqtrb, ]rhlqtutlut1 I-2 qfrrnurhhrnuqnr.nu\urh/rfrnp&urllnirtiurpnr\grnpur\ruh*l *'li'"t'l'

r,u2|r-rruui tub.pl.r hpfr burnu3nrp3nr-trtrtplr riutnnrgrhuh ultultiurhurqlrp :

tJunugr]rub uprllnrhpbt pp \unirlrnrln]hh unuph\urtr hur2r{hrnrlnrp3urh rlh2:

kruqtttu \Lpulnrplurh urhophh

Op*qnh qfulu\urh qli\urqup

( .Ununi rlruiu.niurl-r )'-----_i'1wbiilL tuqgLutLntli)

i , L. : '
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qnpbnrhhnlnurtr hhpur\urnnr-g4urbph ultuhqurbnr-tt h qUrpqurgnr-rf hhrihurPurp h hbPrunru\utr
hhururqnnnr-faJnthhhph \urniuFnttl> En*qnh

(SttwSph ublLubnutp)

h

h

hpur\urhurgq.hfrp rlfr2ngunriurh

urLrlutrnrdp
hunlurnmn

pnrlruh4ru\nrp3nthp
\urururpriu.rh hhpru\u qnpbrunntiptrhpf

b\upuqlPP

u\L\u1lnr1
urprynrhpLh-

pE,+purLg
npiu\u\urb lr

purtrur\urllurh
gnrguhf2trhpp

(ru1r1 p{nni'
Zu{hflub N2-

fr 5-p4 \huntd
h2{rub u\h-

luflnq upry-
nrhphhpp)

\urnrup-
riurtt

drud\hui-
lr hnn

qurhurh-

z'1,.'t
qnuftupg
(huqup
+Pud)

t

2

Urnmlurlfb $f-
qfr\u, lurqhpur3|rtt
uu11,\rnpuru\n-
qhur

r,rrnt:nrrilhl,

durnurqurlprfiuh h

" "..' f'.'Lrrrl,

ilf2u{u1pf
nLqnhrutruullrtr
rlinluruq4hgnrplurtt
hpilhupurp
hhrnruqnurnr-p3 nr-bhhp,

pulldl uqh\uipurl
prbnthru\ntplrutr
rtttnl-nrrrrhlr

uulh\rnpuru[nqfru h

FIunrl

\frpurnnrp3nthhtp

Ou\1ur hurhmfurutrir\hhpnrl h 2unflnrrluh
2hpr"nnrl ulururrlurb qunnnthuthn{ Rb qn1-

np2nr hurhnp22|r qururpruurnnuf, u14 riur\-
LpLrnrlplrg gtnnpnrlui\urh urhrlpurrlurp&-

rluih hhurr.uqnurnul' qlurqrfnhurl|rh nhqnh-

urliulr rlbpp npn2hpnt hulftup: I-uqhpbhpf

\luihriurh uqh\rnplr \n$r*\h urburbgr.huh

rlhpnrlnrl I = L/2 Rb trptrnp22nr-d hhntrn{
qurSriurtrullnprlurb 85Rb h 87Rb Dr,z qbtpfr
urhgmrlhhplr hurdruluntplurtr 2hrplurb lt
uqh\rnprul lurltrurgiliutr hhrnurqnlnnul:
$hrirnnrlurlp[urhulfrL lurqhput3ftr filuinr-
luhhplr h Rb u-rurmfhhplr nhqnhurbuutl$r
rlrnfuurqqhgntpSurtr hhururqnurnril Dz qbf.

r,nfrpmlpnr-rf' urnmltrhpfr hnur$nunh frntrlr-
qurgrlurh h nt\nrlplrhurgriuh qurlilurbhhpp
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Z.'V tl-l.i-t *qph

Uh UqqurLarh, urLnlh, hurlpurtrnrtr 'tlur2rnnh
elnnurllurh
uruurlrdurh

U2]uunnur-
,l*pA'

hhpurnlurl
t\u{tnur;irh

h*php
(huiqurp

nnuni)
4 up2u u u7 uutup Qnq tu hAhut Q wqtt

I Uulrplurh rrturln Unr-phhfr r.nh4.rqhr.n 176.0000
2 U{ufuurh Urlh{rtrur Utt"fh upfufnlurqhrn 89.7000
3 Urlurq3urL dhtrlru Qntpqhhfr hur{rupurpurp 45.6000
+ fiurpurlurh Uruil{h1 Upunftu3}rulr purtrr.lnn p/n1 89.7000
5 .Fur4uru;urh Unrpur4 Ulhpuurh4pJr rurhrlnn 93.0000
6 Fruluruurtr3urh .{hhhFur Lhpntr}r qhnulhhpfr huniui\.1 47.7000
7 c).ruiurn3ruh Qhtltlui Ourllur!]r qurhhuururulhtn 100.0000
tl Q-uruu1:.:p;urh Curnrprl Upruttlr qurhurlq 89.7000

Qruuqurp3ruh 9nhpup Upurilfr qruhur\ 89.7000
0 Qpirqnplurh l-runr-pur qphqrnlt ilunnhhuqlrp 45.6000
1 ap[qnp3urb 2rurilhur Uhpqhlfr purh{np 89.7000
2 a.pfqnph Un.ihh eiurtm{ur\urtrfr rqurhur\ 89.7000

IJ 1ur4u3urL i-frflrurhbru 3nrpfrlr purd. rlurpir2 89.7000
T4 bqfrqrupluh Upnrulru\ dnpurlfr tt tr. {upf; 93.3000

9rupgruplurh L.lt p 'Iurbfrhftr hurlui\rupq2|r ur4uru. 93.3000
Iurulruvrplurh ZruFnrfalnrh *fuup+urhh uluihru\ 89.7000

17 Iuru:urmnr+nrlru Lnhhur U2nrnlr {hplnr,burpurlr 89.7000
18 funqhp3urli Lunnhlur Uurhrflutrlr qnpbu{urp 89.7000
19 Ourunr-plurh Zriurlur\ qnhqoplt .l*prptt 176.0000
20 kntrnrlrulmlur 9ntlhrnur n*$hhh hur{urpurpurp 45.6000
21. Zru\np3urh ')ntrurpur Uhqpuhh\h pnr-dpm3p 45.6000
22 Zu\np3urtr flnqlfrll tr*loZhlt rhntuuitronhh 126.0000
23 Zru\np3urh Uhp3ndru Zur\nplr rnhrl.rqhur 1i2.9000
24 Zur3purqturlurh hrlhflrhur .{iruAfniirpf qnpEur.lurp 89.7000
25 Zur3pruqhur3ruir f)fiftftu abnpqlrfr hur2r{.-qruh&. 92.0000
26 Zu-L3piuulhr-nnrl tllhpuurtr4p Uhpqhlfr ulurhtutl 89.7000
27 Zrupnultub 1-urpfruu 2n*fhlfh dhphliurqp. 45.6000
28 Zrupnrplnrhsruh UpZ*\ Uhepurlih\b qruphur 89.7000
29 ZhqnJurh .{urp4urtr Uurpqufr rihfu.-uruhtnhfu. 111.0000
30 Uurfrgurh .{urpqurtr nut$htfh quhull/dhl1*rhlr 89.7000
J1 Uurtrpru2lrutr 'tLur36run Uqrlurtrir qlnnpurpurmqutp $.ri.q.p. 2s0.0000

Uurbr-lhlrul-r .{hpdlrhh Znrlhurhhhu}r hrurlurpurpurp 89.7000
33 tlurpr.nfrpnulurh Upbpnrl-r Uurpqulr Surhgb ur4rilrh.r 63.0000



2A Lfhupnqluh f[n qpu4uipurhlt .l*plr: 89.7000
35 tl\pin5u:h Qurlurtrh dnpurl|r hur2rlurupuh 89.7000
36 Unr df fuuh tlun]hi lpuryur3fr {rn}urntrophl, qh- 0.,i.S.fu. 300.0000
37 'Ihuqnlurtr llpuni .{urprlqhu}r tntrophh $.rI q'+. 400.0000

38 'lburpnu.;rub llphq hupurlhfr rupurnhurqpnrl 89.7000
39 9u{ur4lurh Urupfrhrnur Uphprnfr qilu.h*2.1. 89.7000
40 Uruhur\nrlui .{frnlhunnur hrlnrurp4}r durpu.-urhtn. 89.7000
4T UurbfrurlL3uh Zpuryur .{upruq4urr.nf $tr qhur 106.0000
42 €urlu2lurh Q3nrfrqurp lr*il.tJt hul{urpurpurp 45.6000
43 €urpunl3urh Lhulr h4nr-urpqlr prupur.-nhShp. 89.7000
44 Fnyupnr{ f}nrfhh UpU*.}trh rnhq. ulhu 91.0000

I UhqnLurhh ru2]uuurnqhhpfr h hunlhlun{durphhpfr hru durp hurluunnhur{urb gmrftu F 159.5000

$ltuwQtub u2lu utun4hhp
tllhpuruhlurtr Uppnr-p Llr\n1ur1! q.lu. S.,I.q'p 150.1378

2 Uqurilurgurh \,uurh11ur llur$ur1h{r tun.q.1u. S ,I.q.fu. 2s0.0092
3 {.Iilf p3uh lrpbf! 2",lhbh h q *."t& S..f.s.P. 59.8567
,4 llnuph;1tufu Unhqtu Uznr.nh unl. lurpnpurhur 109.7924
5 Unruphgurh .{1urr1fni}rp Untphh} utr]..q.ur. S rI q.fu. 1.99.7428

6 Ur{hurfuSutr Zur\np Uunirlhfi ll'q.*.' S ,i.q fo. 59.8567
7 e,,,-,,,,,,,.1, rrr,.ulhhu uhpntilr unl.g.ru. S..t.q.fu. r99.7428

9_

9

Atttnrrrrrrrrh Qhnnoh ftnr nblrlr iuif.{uplrttr q& 349.8806

llglgg!g!_* ftur$lrh Llr\nrru:h turl.q.ur. Q.ri.q.fo, 199.7428
l0
ir

Flnunruhru Surr.nlrutrru hqrph ulq.q.ui. Sriqp 199.7428
Q'ruqurqlurh UL$ph+ ')*,lfuh urq.q.ur. $.r.t.q.n. 799.7428

2 Q'ur<luqurh h,Ihi Ut$nhllt urq.q.ur. S'.i q p 199.7428
3 Qlnr-lurup3ruh Zurpnrp3nrh S[qpurhfr q.u. 75.0689
A QfrLrnlrutr Uprllrhh rrnplnrhlr urtl. lurpnprutnn 54.8962
( QnqSurir Utrurhlnn l"3nrlur1|r ull.q.ur. $,Lq.fu. 199.7428
o aplLqnplurh Qur3ruhh fn*flt\b urn.q.lu, S.,J.q.+. 250.0092
7 aplrqnpputr f'pftru ahprlurtrlr rurl. lurpnpurtrur 54.8962
8 Q'hnpqlutr Uhhnr-ru Uurpfph\fr q.ur. $.il.q.B. 75.0689
9 Qhnpq3urh Uruplrph\ Ohldurhlr uq.q.lu. S.ri q.+. r99.7428

20 'Iurtrfhlruh Uhnr2 .{rup4qhu}r h.q.*'t 59.8567
2T ')hrifrpluurhlurtr q'*qltU aLnpqlr ur.l.q.*.t $ .i.q tl. 99.8774
22 'Ihp&3urh Uurpfrtru .{uiqqhtltr |.un.q.u. Y,u.r+.1o. 250.0092
.LJ 'Ipunft|1urli ftru$ulh1 tuurdur\fr furF.qurpb: S..f.q tt 349.8806
24 bqruLsurh Uund .{ur2urqurhf utrl.q.ur.' S',I.q.ro 99.8714
25 9urpqtuplr-uh 'L*rlhfu S*qht1h q'ru. 150.1378
'26 t.2fuurh3urli Uppnrp Ulpur3hfr [urF.rlulpblt S.rI.q'+. 174.9403
27 l'2|uuhluih Sfqpruh Uppnrplr q.uI. S..i.q.ro 75.0689
28 lrurbFhhjruL Ulhpuruhqp U\p*th un]..q.ur. $.ri.q.B. r99.7428
29 7\,,,^^,1,,,,,1, r-,,,t-t,t- rfl,-,^.1Lrr.lil)nlrlJuru qlllullu6 u qPrn)f q.ul. 150.1378
30 l{v!*+_sr:_91- 

-!9qu!I* _qegU! tun.q.tu, Q.i q.fu. 250.0092
31 ttn\ruh;r"utr hl,l*p1 a-thtlh lurp.qulph)l $..1.q.t]. 174.9403
3l 9nur"nurlrjul-r f hu4fr\ trhLbqh tulF.qurllrl' $..I.q.+. 174.9403
33 9nr-qurh3ruh Uuurrl|r\ Upiihhf q'ur. $..i.q.fo. 1s0.1378
34 9nr-qurhstuh Updth Uurpqufr run.q.lu. $.ri.c.B. 250.0092
:i5 Zurlunnlsurh Zpurtln fanpqnrlf q.ur'1 $.rI.q.rd. 75.0689
36 Zurpnr-p3nrh3urh Uhpqhl flnrphhfr un]..q.ru. b.ri.q.B. 199.7428
37 Zrupnr-plnrtrlurir Upun{ur3}ru ZurpnrpSmh}r h'q.*. S..i.e.fo. t7.9577
38 Znrlhruhlru3urh trrupfhh l-hntrlr tun.q.lu S.,I.q'ro. 250.0092



39 Zn{uhr}rlurtr f}ntphh Qnhur.nurhtn}rtr}r tulF.qulph:. $..1.q.fo. 349.8806

40 '\rurfpurplrub hp,.t Upilhbft urq.q.ui. P'q.P. 25r.0428

41 Uurlurp3urh 3nr-pfr 'Ilurpmlplr LurF.rlupfr). S.,i.q.4' 349.8806

42 Uurhpru23urh 'Ilur3burn Urlqurhlr q.ur. S'ri q'p. 37.5345
42. Uruhnr-\lurh Upurd Uulurprnu:\|r lurp.qulFh) $.d.q.B. 349.8806

44

4?

46

I.Iutrnr \jurL Qnhurp hu\urh4urpfr lurpnpurhrn 102.5170

ihubnr\3ruh -{ruhh tlpurpunn}r h.q.*' S'rI.e'p' 17.9571

tlurpurfrpnu3urir Uppntp CtLhZh urn.q.lu. S.rI.q'+' 2s0.0092

47 Ululrpurp3urh .{n1n41u U\p*tt, q.ur. 150.1378

48 U\puryurh .{urbfr\ bprlutrafr unl.q.ur. $.rLq.p. 199.7428

49 Untlufru3rutr UurplrLrur h4nturprl|r ll.q.*. 719.7r34

50 Unrdfr\puh 'tlur{h1 Zpu5u1}r unl.q.ru. S'ri'q'p 99.871,4

51 LhpulruSurh Uuihnt\ Lhuurhplr q.ur. $..i.q.fo. 150.1378

52 Lfr\nrlnujurh .{urhurh ftur$ui3hfir q'ul. 1s0.1378

53 l.,nrlfr\nr{ Uppntp Ulhpuruh4p}r un].lurpnpurhtn 54.8962

)+

55

eunnlruLr [qnru:pq Qruputnuh]t urn.q.ur. ru/h S.rf.q.n. 125.0046

Crftur]nLqurh Ut]ilnlurhru .{1uafil[pir ulq.q.ur. $..1.q.fu. 199.7428

56 ?hrhhqunturh Qurrruhh Lhhnrurrh unl.lupnpruhur 78.8962

57 alurqnlurh Upunl .{urp4qhufr IuF.qurpbl $..i.q.r1. t74.9403

taJ 'Ilhuipnu3uh U2nu autphqfrhlt turr. dulnht $.il.q.n. 349.8806

59 'ilhurpnu3urh Ut frl* hupurlhfr q.1rl. 1s0.1378

60 'Ilnnnulurb Unribfu nu$hLh 9.lu. $..i.q.fo. 75.0689

61 Uurpqulurh Uprihh ')*.{fuft lun.g.ru. $.ti.q.B. 250.0092

62 I lrrrnnrrrrrrh r-|-trrrlhn )rrrrlrh-*J.11. LurF.qurptr: S',i'q.r. 349.8806

63

64

Uuup[f ulLulL Uqhtnl;ru\ Uurhu\]t urq.q,u. S ,i.q fo t99.7428

Snhn3ruh Up* bp{ruhafr q'ur. $.,i q fo 150.1378

65 Qur2ur3urtr Uilhrnlurhur Ohtlntplt g.ru. 150.1378

66 €n;ruplurh Uphq I.hnltft rur].lrupnpruhrn 54.8962

67 fdrur]rnrp ului2u rurl.q.ur. 99.8714

68 Oulfrnr-p ulu2rn 9.lu. 150.1378

69 Our$nrp qu12rn. b.q.u.. 119.7134

70 Oullrnrp ulur2rrl. h.q'*. 11.9.7134

h u r{ bpr: ildru p l-r L f' h h ru d ur p hufu urr.n b u r{ru b q nr-r"iru p 51,0689

lfcfrrph[rutr 9urp]rl-rl ZLu\n dwpururpurqhrn s 1 .2s85
,2 Unr-uph;uh Uprlurtr Uhurgu\urtr[ nhlutrf\ 47.7000

3 Unurphgruh 2nr{hurhhhu Uhurgur\urhfr pruhr{np p/11 89.7000
A Unurphgurh Uhurgru\uitr Untphhfr p/n oultnhh, uruhurb 144.7000

5 Urlurqlurb |[uqil|r\ thnpqm rhurhurhurqnnb 89.7000

6 Urlurqlurh .{rup4qhu Lnpur3pfr durprnurpurqhtn 51.2585

7 Upuhhlurh Unhur Qngrul|r p/n oqurlr\ 89.7000

u f:rur1|rp1uL ftnphprn Ulhpuhfr p/n purh{np 89.7000

9 flrrnrrhnrrrlr Fnnrrrrnn rJrrrnrrrnorrlrh ut].durnnrunurghrn 109.7924

10 cluruqurplurli Upunl flurqrilrllir tnhlubhll 126.0000

ll Qruuulurp3ruh funupnr{ Upuril}r $pbqhpurqnpb 89.7000

t2 Qhnpqluh Uuril{h1 ahpuuftif utl.durpurupruqburr $.d.q.+. s4.8962

13 Qbnpq3urh .{urpqurh Uunirlhfr un].drunururnruql,rn1 $.rLq.B. 54.8962

t4 9nhpup3rutr Uulirltl dnpdflft un].durnrnurnurqhur r33.0924

15 fdurpnlurh .{uhurh Gur4trnuh unl.durpuurpurqhrn r09.7924

lo h2fuurh3urli 2*:\ Uppnrplr unl.durptnurpurqhur S.ri.q.fu. 54.8962

t7 I.ruqrup3rub .lurhh a*qh utl.durpurtupurqhur t09.7924



l8 furu;uruntpnrlru Utrhru U ur{.durptnurpurqhtn tn.q'P. 109.7924

19 9n2\ur\tuplurh Uupqfru furu8urnnr-Plr purtnlnp p/11 89.7000

20 rrnrqurhlurh '{ruqqbh U-ftq!! rur{.durpururpurqhu 109.7924

')I lurqurplurb Zurutifr\ Uppurhunllt urrl.lurpnpurhrn 109.7924

22 Uurhnr-llutr anhurpfr\ Unt2hl|r durprnupurqhtn 76.8878

23 Uhlpnrtflurh fuurhnril alunn{ur\rutr}r tnhfuhf\ 45.6000

1^ Uhrugru\urhsurh Zpugur q*qhkh tnhfubf\ 93.3000

25 3urr12lurtr trurphh Zur\nPlt rnhfuhfr\ 47.7000

10 3uq21urtr Zur\np Sttq!*!+- mhr1. ulhrn 89.7000

27 Lnr-plrgurhlurtr Uurpfrhururur fuurlunnnr-plr ur{.lurpnpurhur 54.8962

28 Currlpurqurh L"plt\ UurhruuhFh fuurnruur 89.7000

It Oulutr3urh 2urpntplnr-tr Uprftt\tt un{.durprnurpruqhur r09.7924

30 'tlurulnlurh -{urp4qhu Upurilfr urrl.dupururpurqhu r09.7924

31 Ulruru\lurh Lurph\ Uurilt$ urtl.durprnurpurqhur $.rI.q.fu. t09.7924

32 .{urpdurulhur3urh Uurpqlru Unt2hqit unl.durpururpruqhu 109.7924

Ohurlrlurh Zur\np 9urPruulhurfr rhurLurliurqnnb 45.6000

J4 Ilullrnrp ulu121rr. ru{.lurpnpurhrn 54.8962

35 fdurfnr-p ulur2ur. unl.lurpnpurhin 54.8962

1) hurrlunnh4nrl

eurqr{ru\hpul ntpS urh urtrophh

trruqr.fur\hpulnr-p1 urh

\*rlphph purdhlr ulhu'

( Unurti'thuurnturh )
(uthnfi wqgutbnLLt)


