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BrAryK oorqrrrHoro orroHEHTA
Ha Alr c eprarl irc -flxnenz.{ Y tssu B oroAututlapinHu

<Mo4uQiraqii rpracranin LiNbO3 rrrrrrxoM repni.rHzx o6po6oK y npl4cyurocri
ioHis Meranie An-rr rrpucrpoin rr,rirpo- Ta HaHoczcreuHoi rexHirn>

rrpeAcraBrreHy Ha s4o6yna HayKoBoro cryrleH-l AoKropa $inocoSii
sa cneqianrnicrro 153 <Mirpo- Ta HaHocI4creMHa rexnira>>

ArcryanrHicru TeMrr 4ucepraqii
Kpucran nio6ary niriro niAouufi nxe 4eriJrbKa AecsrKis porin i croroAni

npoMlrcnono nupo6Jrflerl',cs. s csiri. 3an4mr,r yHiranrHr4M BJracrr4Bocr-rrM rleft vra-

repiar ruupoKo Br4Kopr{croByerbcq s Herinifinifi onrzqi 4n.a rroMHo)KeHHr rracro-
ru nasepiB ra napaMerpuuHoi reHepaqii, clrcreMax 3ankrcy iH$opuaqii, rororpa-
Sii ra inrunx. B nireparypi iurye 6araro po6ir rpracB.rrqeHrrx flK AocriAxennro
BJracrr4Bocrefi qroro KpzcraJry B 3zlne)KHocri ni4 o6nacri sacrocyBaHns, rar i nH-

BqeHHro upoqecin orpLIMaHH.fl MoHoKpucrarin aKTr{BoBanzx pi:HlrMra AoMiruxa-
Mrl: Kprrcranisaqix ia po:nnanin, 4u$ysia, ioHHa iuuraHraqi.s. OaHe i: eacrocy-
BaHb Hio6ary niriro noe'q3aHe 3 po3po6reHn-flNa rrairpoeneKTpoMexasiquzx cuc-
reu (MEMC). Oveu4AHo, rqo si.q cuocody orpHMaHHr Kpncrana iygyrs 3€urelKa-

rH fioro BJracrr{Bocri, a qime posyuiun-a $ierzr<u npoqecin, xri nporixalorr npu
pisnnx MeroAax ar<rueaqii rpucrarin pi:nultrE AouiumaMkr Ao3BoJrrarb Br43HarII{Tr4

rrrJr.f,xr{ BAocKoH€rrreHHr @yurcqion€urbHr4x xapaKTeprlcrzK uprua4in, rxi uicrxrr
eJreMeHrr4 nio6ary niriro. Tovry aKTyaJrbHicrr po6orrd He Br4KJrr4Kae cyvtrinin.

Heseaxaroqpr Ha re, rqo croroAui icnye BeJrr.rKa r<imricrr uy6rixaqlia rrpu-
cBf,rreHr.rx auQy:ifiuoMy neryBaHHro rpucranin LiNbO3, icHye pflA nvraHb rqoAo
BrrnvBy 4ra$ysifinoro neryBaHHs, na 4eQerrny ui4cucreMy KprlcraJra, flKa cyrr€-
Br{M rrr4HoM BrrJrraBae Ha fioro BJracrr4Bocri. Torr,ry nu6pauuitt aBTopoM HalpsM Ao-
criANeHH.f, e.{ocrarHro o6qpyHToBaHr4M, a Mera ra saAa.ri AocriAxeHb KopeKTHo

c$opuynroeaHi.
Po6ora Br.rKoHyB€Lracr siAuosi.qHo Ao HayKoBLrx npoerrin raQeApn Hanien-

poni4Huxonoi enerrpoHiru HaqionarbHoro yninepczrery <<JlraiBcbra uorirexni-
ra>>: <MoaraQiraqifl ra onraNaigarlix SyHKrlionanrnr4x BJlacrzeocrefi aKTI{BHI{x

eneuenriB rrpncrpoin ua ocnosi cKJraAHr4x oKczAHrzx xpucrarin Ant JIa3epHI4x

crrcreM Aianasony 1,3-7,5 iuru>> (AE/EMIII) y 2016-2017pp., J\b ,qepxanHoi pe-
ecrpaqii 0116U004134; <<Porrr 4e$errin, 4uSysifiHlrx npoqecie ra soeHirrHix
surraein y SoprurysaHHi oKcHAHrlx rereporeHHr4x cr{creM An-a Syur<qionamHoi
erercrpouiru>> (AEA4EXA) y 20l8-2020pp., i\b .{ep)KaBHoi peecrpaqii
0l18U000273; <<KepyBaHH.rr BJracrr4BocrrMu x€LirbKoreuiAnrax i or<cuAHux ceHco-
pHHX rraarepianie rur-f,xoM reprr,roxiuiqnoi HaHocrpyrrypnoi uoau$ixaqii>
G6/MOAyC) y 2021p., J\b 4epNannoi peecrpaqii 0121U107736; a raKox rpoe-
rrie AnocropoHHboro yrpaincbKo- nilaeqrrcoro HayKono-rexuiqHoro cniepo6ir-
Hr4rITBa <Hauorpzcrari.rHi n'egoenerrpuvni crronyKl,I LiNbl-*Ta*O: An{ BHcoKo-

reMneparypHr4x 3acrocyBaHb) (Mll37-2019) y 2019p.,IIb 4epxaeHoi peecrpaqii
0119U103054 m (W48-2020) y 2020 p. J\b Aep)KaBHoi peempar{ii 0120U103658;
yrpaiucmo-inAiftcrKofo HayKoBo-rexni.rHoro cninpo6irnrzqrea <Mo4eJIIoBaHHrI

ra Aocri.4meHHr xapaKTepr4crr,rK rrnaHapHr{x olrr{qHr.rx uprrcrpois Ha ocnosi KpLI-



crana uio6ary niriro (LiNbO3) AJII 3acrocyBaHH.{ n iHrerparbHr4x orrrriqHr4x cxe-
uax (IOC)) (VI/201 -2017 ) y 2017 p. Js AepxaBHoi peecrpar{ii 01 17rJ00379I.

Ha fi ea ropr iru i p e3yJrbrarr{ A r.rcepra qii Ta H o Br{3 Ha
Hayrona HoBr43Ha oAepxaHl{x pe3yJrbrarin o6ynaoBJreHa eu6panuu p1anpg-

MoM' HayKoBl rlonox{eHlJfl Ta BI4OHOBKLI 4o6pe apryMeHTosaHi. OrpnuaHi lani
upo Qa:orzfi crna4 nonepxni Hio6ary niriro nicn-s npoBeAeHnr azsy:ii ioHis rai-
d ra BcraHoBJIeHi 4z$y:ifini npoSiri n sanexnocri 

"ig 
*p"rt*o.pu6iuHoi opie-

Tl|ii. ErcnepuueHr€ulbHo BIr3HaqeHi rcoeSiqienrrr aaQysii ionis Naiai Cui ra
Cu2* ra orpl4MaHo ix posuo4in 4nr piaHrax Kpkrcr€LJrorpa$iunnx Hanp-flMxie. Teo-
pernqHo BcraHoBJIeHo orlrLIIualrni Kpr{cranorpaSiuni opieuraqii ulacrnn Hio-
6ary liriro Ana crBopeHHt aKTloaropa roqHoro uoszqiroB aHHl) srcufi sa6esue.{ye
MaKCr4M€UrbHe nep eMiqenHx 3 a Br43Haqenoi elexrpz.ruoi HaIIpyf 14.

Hayrcono - [paKTrrrrHe 3HaqeHHfl pe3yJrbrarin qoc.niA)r(eHb
BiaupaqroBaHo MeroAonotiro, xra Mo)Ke 6yrn 3acrocoBa11a Arrfl Br4BqeHH.rr

rlpocropoeux sN{iH Qi:vro-xil,ri.{Hzx BJlacrr4Bocrefi inunx uarepialin. 3a pe3ynb-
raraMLI eKclepl4MeHTzulbHrrx 4ocni4xeHb lpoqecin 4ra@ysii r'reralin ra MareMa-
Tt4qHoro MoAenIoBaHHfl n'esoener<rpl{qHnx BJracrrlBocrefi crBopeHo 4iro.rHfi nra-
Ker aKTloaropa ror{Horo uosuqiroaaHHfl Ha ocHoBi 6igouenHoro aKTr4BHoro eJre-
MeHTy' BHroroBJIeHoro IrrJIf,xoM :'e4nynaHnr 4z$y:iero ui4i IBox rpucraliunvrx
rIJracrLIH nio6ary niriro 3 aHrllKolineapuuMr4 BeKropaMkr rronrpr43auii. Orprznaani
pe3ynbrarz 4ocni4xeHb Mo)Kyrr 6yru Br4Kopr4craHni npu 

"4o.*o"-eggi ra eu-
roroBJreHHi eneuenris ra npzcrpoin l,rircpo-
ceHcopHoi enexrposir<ra ra arcrroaropie.

Ta HaHocucreunoi rexHir<z, 3oKpeMa

V nepurovry po:4ini <<Oco6.nnnocri crpyKrypu, BJracrr.rsocri Ta 3acro-
cyBaHHfl Kpl{craJrin uio6ary .nirim>>':po6reuo nireparyprruir ortxA, 3oKpeMa,
rlpeAcraBleHi 4atri npo xpzcraliuHy crpyKrypa, BJracrr4Bocri ra MeroAr4 Br4po-
IrIyBaHHt MoHoKpl4cralin. HaAaHa insopvraqix npo 4e$exrHy ui4cucrerray MoHo-
rpHcrarin nio6ary niriro KoHlpyeHrHoro cKnaAy. Onucanuii 

"nn"" 
pi:Hux 4o-

uiuror na 4eQer<rHy ni4czcreMy rpvrcrarin, vrexaHisvrz 4ra$ysifiHoro JreryBaHHt
iosaua N,lerarie i eo.{Hro.

3a pesynbraraMr nireparypHoro aHari:y rroKa3aHo, r{o npoqec ansysii n
Kpplcr€ulax Hio6ary liriro xapaKrepv3yerbcflpi:noro runz4ricuo au@ysii 1"" pi=-
HI4x Kpl{cranoSisurlHl4x nanpauxin. Pisnuq.fl rrrBr4AKocrefi o6ylaoeneHa rrorBoro
Hey3roAx{eHocrl y flapaMerpax peruirr<u ra yrBopeHHrM Mexani.{Hr,rx Harrpy}r{eHb
y npHroBepxnenifi o6nacri Kpl4cr€ula. lloxa^saHo, r{o Brrnr{Hyrrd na 4e$er<iHy nia-
cl{creMy Hio6ary niriro Mo)KHa IuJItxoM BBeAeHH.f, Aorvriumoszx iogiB y rup"ao-
BoMy ctaHi, sxuit ni4pi:ruerucx ni4 3aptAoBoro craHy KarioHis Kpracrana.

B ApyroMy posgi.ni <<Merognnu eKcrrepr{MeHTaJrbHr{x Aoc.niAxeHr>>
onucaui MeroAlIKI4 BI{roroBneHHt spa:rin Anr Aocni4xeHnx, [pr4BeAeHi vrero4z
Ta Mero.quKkr n.nfr BTIBTIOHHf, BJlacrr4Bocrefi nio6ary niriro. OnrEcauufi uero4 nu-
poIrIyBaHHt MoHoKpracranie, uane4eni pe)KI,IMr4, rrpr4 -flKr4x 6ym peani:onaHa ALr-



Sysir ionis vrili ra sanisa. Ouucani MeroAr4Ka crpyKrypHl4x Aocni4xennx, oco6-

nusocri nuuipronanrur cneKTpie onrlr.rnoro rIorJIvrHaHHs. B 3allextHocri siA rrla-
6unn gu$ysii. llpnne4eni ueroArlKr.r BLrBtIeHH.a uipoelerrprr.lHllx BJlacruBocrefi

ra nanoiHAeHTyBaHH.rr. Onucannfi, MeroA 4z$ysifiHoro s'e,4nynaHHx rIJIacrI4H

r<pracranin nio6ary niriro.

Y rperroMy po3ai.iri <<[oc.rriAxceuns MoHoKpl{crarie LiNbO3 nicrq
repuoxirvriqHux o6po6ox y rpucyrnocri ioHis merarie: crIeKTpIr rIoFJrI{HaH-

Hq, crpyKTypHi ra nipoereKTpuqni eracrunocri, npo$i"rri HaHorBepAocri ra
porno4i.rru AoruiurKr.r)) npeAcraBneHo pe3ynbraru AocniAlKeHH.l [pocropoBoro
po:no4iny ionin Meraris y Kpr4crzlni Hio6iry niriro nicna au$yaii iouis rvrili ra
sanisa. Bun.reHo rrorJrr{HaHnx OH-rpyr. Orpuuasi upoQini HaHorBepAocri ra po-
sno4iny 4onairuor e Hio6ari niriro nicrs npoBeAeHHx 4ra$y:ii. 3anpolroHoBaHa

MareMarr4rrHa MoAenb npoqecir 4ra$ysii ionis uiai. BueqeHo BITJILIB alaSysii ionis
uerarin na nipoeneKrpI4ilHi sracrzeocri.

Po:paxonani sNaiHu KoHrleHrparlift ioHis N,rili ra sanisa B 3anexHocri ei4
rtu6urru azQysii ra BcraHoBJreHo, rqo crpyKrypa ix upocropoBoro posno4iny
o6yvronneHa cKJraAHr{M npoqecoM ionnoro o6vriny. llorca:ano, qo $opua ra iH-

TerpurJrbHe rronrr{HaHnfi. y cvrysi ri4poxcuJrbHr4x rpyn gNaiHrcnrrcs is rnra6zHoro

4ra$yrifinoro uapy, a 3zure)Ksicm iHrerpanrHoro TIoIJILIHaHHT OH-rpyn ni.4 rnu-
6urru Kopenrce 3 rroJro)KeHHf,M MaKcr{Myrlis roHllenrpaqifi ionis rvrili. llorasano,
rrro B pe3ynbrari ara$ysifiHoro ni4nary Ha rroBepxHi Hio6ary nirirc yrBoplolorbcf,
HaHoqacrr{HKrr CuO, ailptr s6irurueHHi rnu6vnlr au$yrii CuNbzOo ra CuNbO:.

florasano, rqo sirainu uexauiqHr{x ra olrr4qHrrx BJlacrusocrefi s sanexHocri
eiA rru6urua 4uSysifiHoro wapy, KopeJrrorcm ig po:no4iror,t AotuiruKoBLIX ionis
uiai. BcranosreHo, ilIo Berr4rrLrHu uipoererrpuqHux roeSiqieurin y KpllcraJlax,
aKrLrBoBaHHX ruir.sxoru 4rzQyeii ionarr,rra lai.qi ra:arisa, s6inrruyrorbc{.

B uerneproMy por4iri <<MoAe.nroBaHHfl, BrIroroBJIeHHfl Ta Bl{[po6ony-
BaHHq aKTroaropa rorrHoro rro3rrqirosauHq Ha ocHoBi 6iaorvreHHoro KplrcraJly
Hio6ary .niriro>> rpr{BeAeHi laHi npo xapaKrepr4crr{Ku aKrroaropa roqHoro rIo3I4-

qirosaHH.f, Ha ocHoBi 6i.qovrenHoro aKTr4BHoro eJIeMeHry, crBopeHoro guQy:ifi-
nr,ru g'eAHaHHsM ABox rpucraniuHux rrJracrnu nio6ary niriro 3 aHTllKolineapHu-
Mr4 BeKropaMr,r ron-rrpu3aqii ra urinroro uili Ha oanifi is uracrnn. 3a pe3ynbra-

TaMu AocniANeHHr cleKTpin ivrirpo-pauanincbKoro posciroeaHHfl B3Aonx niHii,
nepleHAr.rrylrpHoi Ao vreNi s'e4uaHu-rr ABox IIJIacrH.H, BcraHoBJIeHo, Iqo ni4rr,rin-

Hocri y crreKrpax, roB'{3aHi ie anQysierc ioHie Nrili B Kpllcrulni, cnocrepiraloucs
Ha AinsHrli ruupunoro 14 MKM, sra uicrurb Mexy s'e4uauus.. 3a pe3yJlbrarawr4

euuiprcnaHHr reMrreparypHoi sanexHocri ererrpouponi4Hocri BcraHoBJIeHa rlo-

,qi6Hicrr qux 3aJrexuocrefi, tr1o roBop?rrb npo o4Hopi4nicu orpuMaHl4x crpyK-
ryp.

llpone4euo MoAenroBaHHtr po6orz aKTroaropa. BcranoBJIeHo, IrIo 3€LnelK-

nicrr Bennqr4Hr{ slrirqeHns ei4 npurnaAenoi pisuHlli noreuqiarie e riHifinorc. I{e
BKa3y€ Ha rrepclerrznnicrb 3acrocyBaHH.rr aKTroaropie Ha ocnoni 6iAorvreHHoro

Kpr4cr€Lna nio6ary niriro s MEMC. Crnopeno MaKer aKrloarop rorlHoro nosllui-



roBaHH{ Ha ocHoBi 6inropSnoi crpyxrypv LiNbO3. BusnaqeHi onruualrni rpvc-
ranorpaQiuni opienraqii rrJracrrlH aKTroaropa, npv .rrKl{x sa6esneqyerbc.a ftoro
safi6inrue s\aiqeHHs.

floragano, rlo BlrKoprrcraHH.rr olrr{M€rrrbHoi xonSirypaqii [JIacrI4H aKTIoa-

ropa Ao3Bonre cyrreBo s6irsrrnrvr Berr4qvrHy fioro s\,IiqeHHs (.tp" SirconaHux
reoMerpr4rrHr4x po:rraipax ra BervrrrkrHi upur<na4eHoi nanpyru) y nopinrunHi is pe-
arisosaHoro KoHcrpyrqiero aKrloaropa: y 26 pasin ln.a LiNbO3 ra y 4,6 pasin 4m
LiTaO3. V nopinnsHHflMr4 ig arrroaropoM, peani:onaHlrM Ha rIJIacrI{Hax, mi ruro-
roBJrrrorbcf, ronaepqifiHo, rle g6imureun-f, craHoBr4Tb npn6mrsuo 11 % Anfl
LiNbO3 ra 67 Yo Nts. LiTaO:.

Cryuinr o6rpyHronaHocri Ta Aocronipnicrr HayKoBrrx rroJrormeHr i sr-
uroeKie gucepraqii

,{zcepraqis -f,xnesuq Y. B. e nori.tro o6qpyHToBaHoro ra 3aBeprreHoro Ha-
yKoBoro nparlerc, sxa uicrzrr noni pe3ynbraru. 3aramnuir o6csr,{r4ceprallii 158

cropinor, is srzx 108 cropiHoK ocHoBHoro reKcry, 57 pucynnin, 7 ra6twlrra2
AoAarKr,r . flepenir rocrrJraHb cKnaAaemcs is I32 nafi,weHyBaHb.

OcHosHi pe3ynbrarr4 Aucepraqifinoi po6oru uosHicrro ouy6rixonani y $a-
xoBrrx nepio4u.rHr.rx Br4AaHnxx. llpz npoBeAeHni AocriAxteHb 6ytu nuropucraHi
anpo6oeani cyracni ueroAz ra MeroAraru. O6po6ry i aHanis eKcrrepr4MeHT€LJIb-

3,II1I{CHCHOHI{X AaHVTX 3A1r{CHeHO 3 BI,IKOpT4CTaHH'M CyrraCHr4X y_SBneHb rrpo BIaCTUBOCTI

rpHcra-nin, qo 4o6pe y3roAx{yerbcfl g siAoNazi\az nireparypHrlMr{ Aalnuvru. Taruu
r{r{HoM, o6rpyHronanicrr ra AocronipHicrr oAepx(aHrrx HayKoBr{x pe3ynrrarin
ra c$oprraynboBaHr{x Br{cHoBrie 4racepraqii ua ix ocHosi He Br4KJrr4rae cyvtrinin.
Aupo6aqin po6oru ni46ynaefl. Ha cneqianigoBaHr4x naqionarbHr{x ra uixnapo4-
Hux roH$epenqiax. lly6niraqii anropa (13 crarefi y uepio4raqHux $axonrax nay-
KoBr{x BLrAaHHrx, 5 upaqs n uarepianax roH$epeHqifi, 19 res AonoeiAefi) uonHic-
rro silo6paxarorb pe3ynbrarupo6oru. Auoraqis, Ar4cepraqii silnoniAae ii suicry
ra uicrurb ocHoBHi nayrconi pe3ynbraua. loni4Ka rrpo pe3ynbrarl4 IlepeBipxu na
aKaAeNai.rHufi urariar pyronvcy 4kraepraqii fxnenu.r y. B. oAHo3Haquo cni4.rzm
upo eiAcyrHicrr nopyueHHs aKateMiqHoi Ao6poqecHocri.

3ayeaxeHHfl rrloAo qucepraqii
Ane s Ar,rceprarrii -flxnesu.{ Y.B. e nesHi ueAoriru.

BJIACTUBOCTI

l. B rurcepraqii ne si.{o6paxeHo, qr4 Br4Kopr{croByBzrrrucs iurui MeroAr{,
KplM OrrTr4lrHOfO rrOfJrr4HAHHfl, Anr Br43HaqeHH.rr KOHIIeHTpaqll MlA1 Ta
gariga s Hio6ari niriro.

2. B Ar4ceprarlii :auponoHoBaHo MeroA crBopeHHr aKTroaropa rorlHoro
nosHrlirceaHHfl Ha ocHoBi ara$y:ifiHoro s'e4uauu{ ABox rrJracr}rH Kplac-

TaJra) oAHa is .f,rs,rx Mae HaHeceHy uninr<y vriAi saAanoi ronqnsn. Hn se
6ylo 6u r<parqzu ar,rQysifiHo s'e4HyBur: 4ei nnacruuu, xrci sxe Naicrgm

4ouiruxy nriai y siAuoeiAHifi ximxocri?
3. Hasna pos4iny 2.3 <<Crpyr<rypni AocniAxeHHr)), xr i rexcr I{boro pos4i-

ny He ni4o6paNa€ y rroBHifi uipi MeroAr4Ky AocniANeHb 3 Br4Kopl4craH-
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HsM peHrreHiBcbKoi 4rasparqii. Is reKcry po:4iny 3.3 crae rcHo, rqo
MoBa ft4e upo sriurufi Sa^:onufi atranis uonepxHi xpucralin ra sfiol,my n
reorvrerpii (e-20). B na:si pos4ily 3.3 6yno 6u rparqe BuKopr4crarrd

Qpasy <<srcicnrafi $asonufi ananis>>, nix <crpyrrypHi enacrr4Bocri>.
4. B Al4ceprarlii nHroprzcroBylorbc.rr He soscila eAani repuinn. Hanpuxna4:

- (rlo3tlrkrBlHa uo4Iaoiraqio (crop. 33), ocrilrxu repvrin <vro4zsirca-
qix> nprzuycKae noriuureHHfl xapaKTeprzcrr{K, a ue uoriprueHHrr;

- (rxr4porcnfi inrepB€ur MoJrrpHoro nigcorrca>> (crop. 37), zarvricrb (B
ur{poKoMy inrepnani rconqenrpaqifi > ;

- ((pocre KoHrpyeHrHo)) (crop. 41), sauicG <<ulaB]/-Tbcfl KoHrpyeHrHo
Ta Kpucranisyemcx 6ea Sa":onux ueperBopeHb)>.
Tarox B Ar4cepraqii upracyrHi noxu6rLr ApyKy.

Hane4eni 3ayBaxeHHrl He Marorb npr4HrlurroBoro xapaKTepy ra He BnJrr4Ba-
1016 Ha 3aftrJrbHy rro3r4rr{BHy oqiHrcy gvcepraqii.

Bnaxaro, qo Ar.rcepraqis -flxnesuq -fl.B. <Mo4ra0ixaqii rpucranie LiNbo:
IIIJItxoM repuivuzx o6po6oK y tlpl4cyruocri ioHie rr4erarie Anr rrpr4crpoin uixpo-
Ta HaHocncreMHol TexHlKlI) e 3aBeprleHoro HayKoBorc rrparlero. Po6ora eiAnoei-
Aae BI4MoraM HaKa3y MOH Yxpaiuu J\b40 si4 12.01 .2017 <llpo 3arBepAx(eHHq
BI4Mor 4o oSopvrJIeHHt Al4ceprallifi>>, TuiravacoBoMy nopf,AKy npucy.{xreHHf, cry-
rleHt AoKropa $iilocoSii, sarnepAx{eHoro llocraHoeoro J\!167 Ka6inery MiHicr-
pin Vrcpainu ni4 6 6ep*Hx 2019 poKy, a s4o6yna.r -f,xHdsr.rq Vrssa Bono4ravrupi-
BHa, 3acJlyroBye Ha IIpIacyAx{eHHtr ifr Hayronoro cryrreH.fl AoKropa SinocoSii 3a
cueqialrnicrro 153 <Mirpo- ra HaHocrzcreMHa rexnira>.

O$iqifiHrafi ononenr, AoKrop rexHi.rHrax HayK,
crapruufi AocliAuraK, craprrrr4fi Hayronzfi cninpo6iurur
Bt4Atrry na3epHr4x ra o[Tr{rrHr4x Kpr4cranie A
IucrHryry MoHoKpr4crarin HAH VrpaiHra 

E fe
lli4nuc c.H.c O. M. L[exonqona:acni4{yo,
eqeHzfi ceKperap Iucrraryry MoHoKpzcralin qAF Yrcpainu
r.Q.-u.a.

O. M. Lllexoeqoe

M. Kym.rrc


