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o$iqifruoro ortoHeHra Ha 4hceprauiro

He6egr oi tOl ii Bira.rr iieu u

<Cyuicue oAepxaHHr HeHacHr{eHHX xap6ouoenx Kl{cJIor ra ix ecrepie

rereporeHuo-rarar iTrrrrHoro KoHAeHcaqi ero rcap6on i lbHl4x cIIoJIyK),

[peAcraBneHy ua :4o6yrTq HayKoBoro cryneHt KaHAI'lAaTa rexHi'IuHx HayK 3a

cneuialtsicrro 05.17 .04 - rexHonorix npo4yxrie oprani'{Horo cl4Hre3y

BraOo6HnUTBO aKp[JIaTHI,IX MoHOMeplB OAHH 3 ocHoBHl1X HanpfMKlB

rrpoMI4CnOBOCTl ocHoBHoro oprauiuuoro cl4Hre3y. lrzcepraUifiua po6ora

lpr4cBqqeHa po3po6.neunn HoBr4x rcara,riru.{HIlx ct4creM Ta crBoperlHs ua ix 6a:i

ocHoB TexHoJrorii nupo6ur4rlTBa MernJlMeraKpt4nary ra MeraKpl4noBol KHcrlorl{ -

cr4poBr4H6 Anfl rliHur.rx nolivepunx naarepia,rin 3 IxI{poKI4M c[eKrpoM

3acrocyBaHH.f,: opraHi.IHe cKJIo, nao4ra$ixaTopt{ Ao 6erouie, laxoQap6oni nxpo6u,

Totr{o. V csiri 3HaqHa LracrKa MeraKpr4noBoi xuclort4 Ta MerHJIMeraKphnary ll aoci

nupo6lxerr,Cl aUeToHUiaHri4puHoeuv MeToAoM' st<uit, Mae 11'flrb ruicrl

xiN,ri.{Hnx craaifr i e npo6JreMHr4M 3 Tor{KI4 3opy yruni:aqii eerlaKoi r<inlxocri

siAxoAie eupo6Huqrea. Cave roMy ni4erauteuy :auixaereHicrl BHKJII4Kae

po:po6neuH,a anbTepHarl4BHIlx NteroAis c14HTe3y MeraKpHJ'IarlB, 3oKpeMa 3

eTr4neHy. flpovtlt::rone BnpoBaAXeHHfl Brl<e oTpl4MaB MeToA eupo6HnUrna

MeruJlMeTaKphrtary 3 eTnneHy qepe3 npoviNui cra4il cuHre3y lponioHoeoro

als4eri4y, MeraKpoleiny Ta MeTaKpI4noBoi KI4cIIorl4. flpore i Uefr MeroA e

6ararocralifiriulr i xapaxrepra3yerbct nopieuluo HeBHcoKolo 3araJlbHoto

cereKTr4Buicrro rpoqecy. flpore, uicls po:po6,rerrur esexrunuux rexuolorifr

crrHre3y nponioHoBoro anr4eri4y ra Merl4Jlupouiouary 6e:nocepeAHbo 3 erl4neHy

:auircaeresicrt Ao B[Kopr4craHHfl erI4JIeHy, qK cHpoBI4H14 nlrfl erapo6unqrna

MeraKpl4noeoi xl4crorn Ta ii ecrepin 3Har{Ho 3pocna'

y Auceprallifiuifi po6ori nporoHyerbct pnA e$exrr'reunx piureul,

crrpf,MoBaHIIX FIa uiAslarqeuHq edlegrznuocri xara.;1irZ'IHoro cI4HTe3y

rrerarpuronoi Kr4cJrorpr ra MeruJrMeraKpunary 3 rtporlioHoBoro ans4eri4y.

po:po6neuur etper<rueHoi Kararirn.ruoi cucreMH Ta crBopeHHfl HayKoBI4x ocHoB
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rexHorlorii raxoro rpouecy, 6e:yvonuo Mae Bucor(y aKTyanbHicru ra ni4rcpunae

[epcneKTranu fr o ro [poMr4cnoBoro B npo BaAXeH Hr.

Teuaruxa Ancepralrifinoi po6oru silnosiAae HayKoBoMy Hanpflrrary xaSe4pu

rexuolorii opraui.runx npolyr<rie HaqioHa,'rbHoro VHieepcurery ,,,rlteiectxa

no,rirexuiKa" - "Teopern.{ui ocuoen crBopeHHr Br4coKoedregrraeHrax iHiuirorcqux i

xara,riruqHr4x cr4creM Ta [pouecie ceJreKTr.rBHr4x neperBopeHb opranivrlux cnonyK

3 Merolo oAep)I(aHHt tvtouovepie i noliuepin" ra BrrKoHaHa B Mexax HAP
"Crnopeuua edtexranHux raralirnqHux cacreM Anfl rrpouecin oAepxaHH,

rap6ouonux KHcJlor, ecrepie ra erepie" B paMKax HayKoeo-rexHiquoi nporpavu
Miuicrepcrea ocsira i Hayxa Vr<paiuu (uovep Aepxpeecrpaqii 01 1 lU00 l20g).

Po6ora cKnatraerbcf, is Bcryrry, ocHoeHoi .uacrulu (uricrr po:ailie):
lireparypullii orr.sA, MeroAar{Ha qacrHHa, Tpr4 po:ai"rrrz eKcnepr.rMenra,rluoi

HacrvrHu (rperifr, uerneprufi, n'ntuir), rexHoJrori.{HL{ft po:ain (ruoc1rail),

el4cHoeKin, cnl4cKy BI4KopI4craHHX A)r(epen ra AoAarr(is. floeHrafr o6cqr Aaceprauii
136 cropiHox. y AoAarKax HaBeAeHo pe3ynbrarr4 BHr(oHaHHr on.rnvi:auii

TexHorlorlr{Hofo rlpoqecy ra eranpo6ynaHb 3pa3Ka xarali:aropa Ha xirr,ri.{r{oMy

ni4npr,relrcrni VxpaiHlr.

y ncryni o6rpynroBaHo axryarruicrl reM14 Ar4ceprauifiuoi po6oru,

cSopnry.rrroBarro Mery i sanranH.r 4ocri4>r<eur, ei4o6paxeno HayKoBy uona:Hy i

npaKTur{He 3r-ralteHr{r orpHMaHr4x pe:ynlrarin. I-IaseAeHo eiAor\aocri noo

anpo6arliro orpHMaHHx e po6ori pe:ynrraris ra ny6,rixauii.

V nepuromy po:ai.,ri (lireparypaufr or,rr4) HaBeAeHo Kpr4TarrHt4ff ar-ra,.ri:

npoMI4cJIoBHX Ta HoBHX nepcneKTHBHr4x veronin cur{Te3y aKpr4narHr4x

MoHoMepie. B pe3yJlbrari c$opnrynboBaHa Mera - po:po6rrrerrHr ocnoB rexsolorii
cyvicuoro oAep)t(aHHt HeHacr4lreHHX xap6oHonax Kr4cnor ra ix ecrepie

rereporeHHo-KaraJrirn.ruorc anbAonbHoro KoHAencauieto xap6oninbHux cnonyK.

Clia siANairnru, uo nepenix Br{KopHcraHHX A}r(epen pi:uonrauirll.ui4, s noeFrifi

rr,ripi eiao6pa>r<ae HaIIptMoK 4oc,ri4x<enr. V po6ori :Aificueno fpyHroBH ufi ortnsl
larerrrHoi nireparypr4 ocraHr-rix porcin, ruo iloKa3y€ 3r{aqHy :aqixauenicrs AaHHM

HayKoBr{M Ha[prMKou 6ararrtra xpainaura ceiry.
y ApyroMy po:ai,ri (vero4Iauua uacruHa) HaBeAeHo Meronr4Kr.r

lIpI4roryBaHHt xararisaropin, B143HaqeHI{t ix xaralirn.luux BJ,rac.luBocreli,
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Br43HaqeHHr dli:rar<o-xinriquux xapaKTepl,Icrt{t( loeepxui xaralrisaropie,

AociriAx<eHHq xiHernxn peaxuii B npncyruobri po:po6nenrax rcatalrirra'tuux

cr4creM. HaseAeuo ocHosHi $i:r.rxo-xiNri.{Hi xapaKTepHcrl'{K14 cl4poBI4H14 ra

npo.uyxrin peaKuii, Ha[pflMKI{ ix nuxopucraHHfl.

y TperboMy po:ai.rri (ercnepuMeHTa,'IbHa uacruna) rpeAcraBJleHo

pe3ynbrarr4 o5po6r<H BerrHKoro o6'evy eKctrepHMeHTaJtbHHX Aoc,riAx<eHl'

Po:po6neHo ra AocliA>xeuo l6 xara,riru.{Hux cucreM Ha ocrioei oxcHAie BzO:-

PzOs ra o6rpyHroBaHo BBeAeFrHr B rcararirur-IHy cncreMy npoMoropin pisuoi

npr4poAr4 (orccu4ra nylKHr4x i ny>xHo:eMeJlbHlrx ereMeHrie ra oKcI4Au nepexigHnx

veranie). [ocli4Neno BrrJlHB rexHoloriqnux napaverpie (renaneparypl4, r{acy

KoHTaKry ra cnieeiAHorrreHur nuxiAuux pealeHrin) ua ilpouec cyrlicHoro

oAep)r{aHHs MeTaKptlroeoi KHcJroTr4 Ta MeTUJIMeTaKplrnaTy.

B po6ori iloKa3aHo, ulo B npracyruocri 6asoe[x xarariru'{Hlax cHcreM

(B2O3-P2O5 ra BzO: - PzO: - WO:) 3HaqHa qacrKa ecrepie rigpo,'Ii:ye Ao

eiAroeiAuux r(HcJroru Ta cfrnp'fy, ts te'l:xy 3 LII4N.{, 3allporlor{oBallo pflA

nponoropin r,nf :naiuleuns ceJ'leKTI4Bsocri nepe6iry npoqecy B croPoHY

yrBopeHgs MeraKpunarin ra s6irnureHHq axrfieHocri xarani:aropin B qilouy.

Bcrauoeleuo, uo BBeAeHHfl B cr4creMy oKcI4Ay xaniro Ao3BoJTte rtiAelaunru

cerreKTr4Buicrr MeraKptanarie Ao 100 oA, npore xoHeepcix peareurin IIpH uboMy e

Hr43bKoto. lloKaseruo, ulo uafi6intur nosl4rlaeHlaft edtercr clocrepiraerbcfl npl4

Br{Koprrcrasui src ilpoMoropa oKc HAy qraprcoHi lo. Tar, BHKopI4craHH.r rcaral iruqs oT

cr{creMr4 cKna4y BzOt - PzO, - ZrOz i: MortbI{I4M cnieeiAuomeHHqM oKcHAie

3:1:0,3 silnoeiAHo, Ao3Borrse :a6e:ner-IHTH uafinr,ruly rcounepciro peareurie npu

e1acoxifi ceJreKrlrBuocri yrBopeHHfl MeraKpularin (eraxia MeraKpanariB :a oAHn

npoxi4 craHoBHTt' 63,2 oh).

B po6ori TaKo)r BcraHoBJTeHo, il{o porpo6,rerra xara,riru'IHa cHcreMa Ha

ocHoei oxcngie 6opy, Qoc$opy ra rlr4pKouirc e eracorcoe$eKrl4BHoto i e npoueci

cyuicHoro oAep)r(aHHs aKpnnoBoi rnclorv ra MerlrnaKpnnary. Braxopracral{Htl

raxoi cI4cTeMI4 Aae 3Mory oAep)KaTH eyMapHo 3a oAI4H npoxi4 Ao 72,2 %

axpnlario.

Y uereeproMy porai,ri Aoc,riANeuo $i:uNo-xiN,ri'{Hi B,rlacruBocri nonepxui

xaranisaropie ra BcraHoBJreHo ix 3B'q3oK 3 aKTHBHicrro ra ceJIeKTHBuicrro



r(arani3aropiB rpoqeci anbAonbHoi KoHAeHcauii Merr4nrrponioHary

$opva.rrn4eriAovr y ra:onifi Qa:i. locri4xieHo nopr4cry crpyKrypy Karani:aropia

ra BcraHoBJIeHo .rirxy rcoperaqiro ui>n posro4i-uov nop 3a po:triponr ra

ceJleKTl4Bsicrio 3a MeraKpLlJraraMw. Taxo>x BcraHoBrreHo 3BoporHy xopelrqiro

lrix clriroro KncJrorHHX ueHrpin rarali:aropa ra ceJ'leKTHBuicrn za

MeTaKplrJraTaM14.

floqrnfi po:gi;r [pr4cBf,qeHo BcraHoBJreHHro xiHern.ruui :axosonaipuocrefi

pear<qii ar14orrHoi nonAeucaqii Merarrrponionary : $opua",rtAeriAonr B

npucyruocri BzO: PzOs ZrOzlSiO2 KoreniTH.IHoi cncreMr4 3 MoJ'rbHr4M

cnisniAHorueHHrM oxcugin eiAnoeiAHo 3:1:0,3, qKa e Kpauoro 3a cyMaprraM

BI4xoAoM Merl4JrMeraKpr4xary ra MeraKpa,roeoi Kr,rcJrorr4. I{a ocHoei pety,rrrarie

.qocniANeHnq xiuerurlHr4x saxoFro\aipHocrefi pear<qii 3a[ponoHoBaHo nrexauisv if
slificueHHs ra Br4BeAeHo pinurHur [rBr4AKocrer,i eurpau4 peareHTie ra yrBopeHHt

npo4yxrie peaxqii, po3paxoBaHo euepriro axrueauii. floKasauo, rr1o rcoe$iuieur

xopelxqii naixc excnepuMeHTaJrbHprMr{ AaHr.rMH Ta po3paxoBaHuMr4 : xiueru.{uux

pieHrHr, e B Mexax 0,95-0,99, tr1o Ao3BoJrfle roBopr4Tr,r npo aAexnaruicrs

3alpolloHosauoi xiHerra.{uoi naoAe,ri Ta ii npa4arHocri Anr rexHo,'rori.{uoro

p03paxyHKy.

y LuocroMy posairi po3rnruyro rr[TaHH.rr npovuc,ronoi pea,risauii

po:po6neuoi rexuororii. Ha ocuosi 3anporroHoeauoi xiHeru.{Hoi nroAe.rri

BI4KoHaHo onrHnaisaqirc npoUecy. BcraHoBneHo onrunaa,'rrHi yMoBr{ npouecy

rerepofeHuo-xarariru.{noi xouAencarlii Merr4n[ponioHary : $opnrallAeriAov:
reMneparypa - 623 K, qac KoHrar(ry - 13 c. ExcnepnveHraJrbHo ni4rnep4Neuo,

uro 3a uHX yMoBax cyMapnr.rfi saxiA Merr4JTN{eraKpunary ra MeraKpnrosoi Kacrroru

craHoBr{rt 64,7 o/o za oAr,rH npoxi4. 3anponoHoBaFro rrpHHr-(HrroBy rexHonoriuHy

cxeMy cyl,ticuoro oAepxaHHr Merr4JrMeraKpHJrary ra nrerarcpnloeoi KHcr'rorr4

KoHAeHcaqierc Merr4nrponiouary : SopvalnAeriAona B ra:osifi $a:i,
o6rpyuroBaHo nu6ip peaKropa ra cnoco6y pos4i:reHHr npo4yxrin peaxqil,

nepe46aveHo perlupKynquilo HenpopearoBaHr4x peqoBHH, uro Ao3BonHrb

ui4nuuluru nraxi4 ueraxpularin Ao 87,6 %, TaxoN po3paxoBaHo eurparui

xoe$iuienrLr 3a cl4poBaHoro Ha nupo6uuurBo oAr4Hraqi npo4yxuii ra po3paxoBaHo

eKoHoNai.{ul{fr edler<r sia norenuifiHoro BnpoBaAXeHHr rexsolorii cyuicuoro
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BI4pooHI4IITBa M9TI4JIMeTaKpI,InaTy Ta MeTaKpHnoBoi r(HcJroTH, 3acTocoByror{H

po3po6neui xarali :aropr4.

Buxouaui .qocniaxeFlrlq BlnI{By cKnaAy raralrirnqnux cr4creM Ta

rexHoJlori'IHax napanrerpin sAificr-reFrHg npoqecy Ha rconoepciro peareurie,

ceJIeKTI4Buicrr ra euxi4 npogyxrin, 4ocri4)KeHHq rciHera.{Hr4x 3aKoHonaipHocrefi

Ta BI4KoHaHHq oural,ri:aqii lpoqecy Ao3BonHJrr.r sa6e:neqHrr,r qxicHr,rfi

incrpylreurapifr Ant peryJrlroBaHHfl ocHoBHr4x noKa3HrKin npoqecy ra crBopr4Tu

ocHoBH Texl{oJ'Iorii cyvicuoro oAep)I(aHr{r MerurMeraKpr4nary ra MeraKpulonoi

KI{CJiOTI4.

Po:po6neuufi B po6ori xarari:arop nunpo6ynaHo y ,ra6oparopii roB
"Kapnatua$roxiu" Ta oi4:uaueHo fioro Br4coKy e$errnenicru i louinrnicrs
npoMHcnoBoro BHKopI4craFIHR, ulo ni4reep4ixeHo aKToM nuupo6ynaHHr 3pa3Ka

xaralisaropa.
Taxuu tIHHoM, 3Har{Ha rtpaKTnr{Ha qiHHicri,, aruyarruicrr ra sHcoxufi

uayxowrii pieeut npeAcraB,'Ienoi po6orr,r He BHKJr!{Ka€ cyMuiey. B rofi Ne vac,

nicls trera-nbHoro auarisy ,qncepraqiiluoi po6orn BprHr.rKJ.rr4 neeHi 3ayBalKeHHfl:

1. y Auceprauifrnifi po6ori He HaBeAeHo AaHr4x npo rpnnalicrr po6oru

xarali:aropa, Ta npo HaoN,rzaicrl fioro pereuepauil, uo e BeJrbMH

Ba)KJII{BI'IMI{ TexHoJlofi.{unN,{u xapaKTepucrr4KaMr,r. B cBoro Llepry

rexsoloriqua cxeMa raKo)K He vicrurr pereHepaqifinoro 6noxy

xaralisaropa.

2. B our4i lirepa'rypn po3uqHyro 6araro eiAoN,{rax xara.,riruquux cr4creM,

oAHaK 3 Meroro Kpauloro cnpnfruxrrr HaAaHoi inSopnaauii ra B3aeMHoro

uopinHrHHr Bapro 6ylo 3Becrr,r ix y ra6nnqro.

B po6ori ei4cyrHi laHi npo uopieHrHur arcrusHocri ra cerreKraBnocri

po:po6,reunx rcarali:aropin Ha pi:Hrax Hocilx, aAXe ei4ovo, ulo npH

HaHeceHr4x xararisaropin ponb Hociq e 3HaqHoro.BI{KODI,ICTAHHI

B po6ori 3a3HarreHo, rqo roBapHHMu rrpoAyKTaMr4, xorpi orpr,lMyrorb B

AocliAxeHoMy npoueci e MerLIJIMeraKpHJrar, MeraKpHJroBa KacJrora i

AiernlxeroH, tlpore, 4ietlurrceroH He BKruoLreHo ro po3paxyHKy eKoHonaiquoi

e$exrueHocri ni4 BrIpoBaIXeHHfl poepo6nesoi Naran i1p1.{uoi cr4creM r.{.

3.

4.
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5' B AVceprauiiruiir po6ori He HaeeAeHi iurepnaru noxa6rcu BH3HaqerrH,
KoHcraHT rxBr{nKocri, u1o ycxna4Hrce oqiuxy ix aosip.roro iurepBany.

6' y posgiri 3 (nieposair 3.r ) aBropoM HaBeAeFro, uo ni/{naureuH.q
cerTeKTaBuocri yrBopeHHr nponiouosoi Kr4cJTorr4 B npHcyrHocri K,cnorHoro
B2o3-P2os-wo3/Sio2 xara,risaropa si 3pocraHHrM nnaicry N{eraHony B
peaxrliftnift cynairui roqcHroerbcr fanbMyBaHrrrM peaxqii a,rrno,rruoi.
KoHAeHcaqii, rouy 6yno 6ra 4opevHo rrpoBecrr4 AocniAXeHHq uoAo BnnHBy
xouqe'rpauii crr'pry Ha :naiHy esexrzeHoi KoHcraHTH urer4AXoCri
anbAonbHoi nouAeucauii.

7. 3a rexcroM rncepraqii :ycrpi.{arorrcr rroMHJ.rKH peaaxrriftHoro ra JreKcHr{Ho_
reptri uonori.{Horo xapar(Tepy.

3asFra'{eHi :aynaNeHHr He Hocrrb npr4HrIr4rroBoro xapar(Tepy ir He
3MeHluylorb BaxJlanocri po6ora, resri 3 Hrrx Mo)Krra po3rnrAarpr .rrK no.arxaHu.s
aBropy y fioro roAanbrrrifi uayrconifi po6ori.

B qilotr'ty, [peAcraBneHa A,ceprauiftna po6ora Br4KoHaHa Ha cylracHoMy
HayKoBoMy pinui, xapaKTepl'I3yerbct ,rori'{uicrro opraui:auii excnep'MeHTalTbHr4x
AocnirNeHl, .{irxicrro eapiureHH, [ocraBJTeHHX 3aBnaHb, Br4KnaAy pe:y,rrrarie
AocniANeHb Ta eacHoexie' Po6ora e BaxrTHBo[o 3 TorrKr4 3opy po3BrirKy cyLracHHX
TexHoJlorifi xaraniT'rqHoro cirHTe3y MoHoMepie. Hayxosi no,ToNeHHf,, BHcHoBKr4
ra pexoveu4aqii, c$opltyrironani B rzceprar-r iirwiir po6ori, reoperur{Ho
o6rpyHronaui i nilreeplNeui pe3ynbraraM14 cyqacH14x iucr.pyveHraJrbHHX
rocrinNeur. Marepiana 4acepraqii y3roAxyrorbc, : reopierc xara,risy i
ni4onaanau nireparyp HuMu AaHr4Mvr. oc'onui rroJroxeHH, Ta pe3ynbrarr4
Alrceprarliftuoi po6ora B noeHifi ruipi ony6,rixonani B uposilunx cpaxonnx
BUAaHHrx, B TOMy .rucri y Br4AaHHrx, uro ercrroqeFri .40 viNuapornnx
HayKoMerpulrHr''X 6az AawwK laceprauia o(ropMrTeHa aKyparHo ra rpaMoruo, 6es
Ao[yIqeHH's [oMpIrIoK. Anrope$epar ei4o6paNae ocuoe'i roJroxeHH,
Arrceprauifinoi po60rz ra aAeKBarHo po3Kpaeae iT:naicr.
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3HaqeHH{ Po6oru

1

BlrKJraAeHoro ra BpaxoByroqu sncoKlafi Hayroeufi piaenr i

An{ [poMucJlonocti, BBa]Kalo' uo rIoAaHa Ao 3axncry

AHcepTauiftuapo6ora..CyviaHeoAep}KaHH'HeHacl4qeur,rxxap6oHoBHXKI4CJIOTTa

ix ecrepiB reTeporel{Ho-KaTaliru'ltlot. l(oHAeHca*ierc rcap6oui'rbl-ll{X cilolyK" e

3aBeprxeHorc po6ororo 3A :ltictotu, HayKoBnM pe3ynbTaToM' O6Csrov i

oQopr,,rrrerrHgM,eiAnoeiAaeBI4MofaMAAI{MoHYrcpaiuuAoKaHAI,IAaTObKI4X

4raceprauifi, a il aBrop He6ecua Ioniq Biraniieua 3acnyroBye rtpt4cyAxeHHfl

HayKoBOro cryneHq KaHAI,IAaTa rexHi'{Hnx HayK :a cneuiallHiCrro 05'17'04 -

rexuoJloria npogyNrie opraniqsoro cl4i{re3y'

O$iuifinutl onoueur:

KaHAr4.[aT rexui.{Hrdx HayK, AoUeHT, AoUeHT xa$e4pra rexsolorii OprauiuHux

peqoBi4Hl4 Irrcruryry xlMltIHI4x

yHisepcurerY iu. Bolo4utvtuPa

Ililnuc AoueHra KaQeAPI4

AH.upiq CePrifi oenua :aeiP*o :

TexHoJIorii oPrautuuux peqoBI4H, K.T.H.' EYurYena

3acry[Hl4K AI4peKTOpa

IXT CHY irvr. B. /latx, rur' PY6iNue
KosareuKo B'M.

rexHollorifi CxilHoyxpaiircsKoro HauioHalluoro
a' /

[atw,v. Py6iNut- ifr. fry' EYurYen A'c"
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