PELIEH3IS
Ha JMcepTauiiiHy poboTty
Cisonanosa [TaBna BonoaumupoBuya
Ha TeMy «CTBOpEHHS BOJOBIALITOBXYBAbHUX OpraHO-MiHepaTbHHX MTOKPHTTIB 3
BUKOPHCTaHHAIM HAHOYACTHHOK SiOy»,

npezcTaBieHy Ha 300yTTs CTyneHs JOKTOpa dinocohii

B ramy3i 3Hanb 16 XimiduHa Ta 6ioHDKeHepis
3a crenianbhicTio 161 Ximiuni TexHOMOrT Ta iHKEHEpis

AKTyaJIbHICTb TEMH JHcepTauii.

BOI0BIAWITOBXYI0UI TOKPHTTS 3abe3nedyoTs poGoTy BPasIMBOrO 10 il BOAH
o6laHaHHSA B THX YMOBaX, /1€ KOHTaKTy 3 HEK YHMKHYTH HEMOMIIHBO. [ToxpuTTst
TAKOTO THITY TPHXOJATH HA JOMOMOTY B JiTako-OyAiBHHLTBI AK 3aci6, 110 3axHIlae
hro3ensk Bim 06Mep3aHHs. TakoX Li MOKPHTTS € MPAKTHYIHO HE3aMiHHHMH B coepi
CYZHOIIABCTBA, OCKLIBKM TePEIKO/DKAIOTh HAPOCTAHHIO OiOMIAHKTOHY Ta IHIIMX
MOpPCHKHMX OpPraHi3MiB Ha KOpIyci CyfHa, IO B pe3yJbTaTi MOXe CyTTEBO BIUIMBATH
Ha LIBHOKICT pyXy Kopabys Ta NpPH3BOAMTH 10 HAAMIpHOI BHTpAaTH MajluBa.
OCKiNBKH OTpHMaHHs TipoGOGHHX IOKPHTTIB HE € TPHBIAIBHOIO 3a1a4€r0 LA
TEXHOJIOTI1, TO J0Ci TPMBAKOTh IMOIIYKH YHIBEpCAJIbHOTO METOY OACpXKaHHS TaKHX
MIOKPUTTIB, TaK K OLMBIIICTE i3 THX, IIO 3aMpOINOHOBaHI Ha CHOTOJHIIIHIA JeHb HE
NMpPUATHI 10 3aCTOCYBAaHHS B NMPOMHCIOBHX MacmTabax. Okpemoro 3ajadero B i
LapHHi € TOWYK BiANOBIJHOrO MaTepiany, sKMd Mir O He TiIbKM BHKOHYBAaTH
BOOBIAIITOBXYIOUi (YHKUiH, a # OyB npumatHum ans moxudikauii. IHIHMH
CIOBAaMH, KOXHA KOHKPETHA 3aja4a MoTpebye BUKOPHCTAHHS YaCTHHOK Marepiany 3
neBHUMH MOP(ONOTiUHUMHU O3HAKAMHM, AKi MOXYTh BiAPI3HATHCSA BIJ OJHOrO
BMIAJKY [0 1HILOTO.

Jlucepranis Cisonanosa [laBra Jae MOXIHMBICTh NMOKpAIUMTH HasBHHMH Opak
MaTepiamiB i MeTOAIB  ONEpKaHHA TOKPHUTTIB i3  BOJOBINIITOBXYIOUHMH
BIacTHBOCTAMH. Tak, B poGOTI PO3IISIHYTO MPOCTi y peasizauil METOAH OTPHMaHHS
TAKMX MOKPHTTIB i3 BUKOPHCTAHHAM JiOKCHIY KPEeMHil0 — Marepiaiy, SKOMy MOXHa
HajaBaTH TOTPi6Hy ¢opMu i posmipw, i skuif jerko mignaerses o6podui
pi3HOMAHITHUMHM DPeYOBMHAMH, Cepe]l AKHX, IO OCOOIMBO BaX/IMBO B KOHTEKCT
JIAHOTO JochiKkeHHs, rizpodobizaTopamu. Buxoasuu 3 1bOro MOXKHa BBaXaTH TEMy
nuceprailii «CTBOPeHHs BOJOBIALITOBXYBAJBHHX OPraHO-MiHepalbHHX MOKPHTTIB 3
BUKOPHCTAHHAM HaHO4YacTHHOK SiO2» 1iKOM 0GIpyHTOBAHOIO Ta AKTYABHOIO.

Ouinka o6rpyHTOBAHOCTI HAYKOBHX  pe3yJbTaTiB  Anceprauii, ix
JAOCTOBIPHOCTI TA HOBH3HM,

HaykoBi pe3ynbTaTH Aucepralii MarOTh CyTTEBE T€OpeTHYHe OGIPYHTYBAHHS i
eKcriepUMeHTabHe MiATBepoKkeHHs, JUIs BHKOHAHHA JOCTi/DKEeHHs 3100yBavueM




OynM BUKOpHMCTaHi 3arajJbHOBIOMI Ta CTAHJApTH30BaHi METOAM 3a PaxXyHOK HOro
BJ1aJI0Csl OTPUMATH JOCTOBIPHI JaHi.

HaykoBa HOBHM3Ha pe3ynbTaTiB OUCEPTALIHHOrO JOCTIUKEHHS II0JsArae B
HACTYITHOMY:

Briepiie BHSBIEHO 3aKOHOMIpHICTH y 3MiHi po3MmipiB 4YacTHHOK SiO; Bix
po3unHHKMKa y cuHTe3y Crobepa. BcraHOBIIEHO, 10 BUKOPUCTAHHA PO3YMHHHKIB 3
BUCOKHMH TOJISPHMM Ta JUCIEPCIHHUM MTOKa3HUKaMU MOJKHA OTPUMYBATH YaCTUHKH
po3mipoM Biag 500 go 100 HM.

Brepire BU3HaYeHO KPUTHYHI KOHIEHTpALlll HAHOYACTHHOK AIOKCHAY KPEMHIIO,
rigpoo6i30BaHNX JUMETHIIUXJIOPCHIAHOM IS MOKPHUTTIB HA OCHOBI CTHpPOJI-
aKpuJIy, aleTary OyTHpaTy L0031 Ta CTHPOJ OyTHIMETaKpuiary, a came: 6, 30 ta
50 mac.% BianoBiaHO.

IToxasano npeBary BUKOPHCTAHHS MOKPHUTTIB 3 i€papXiqHOI0 6y10BOIO MTOBEPXHi
NpH BUKOPHUCTaHHI JBOX IHJMBiJyalbHUX HAlOBHIOBAYiB 3 YaCTMHKAMM Pi3HHX
PO3MipiB Haj MOKPUTTSIMM, B CKJIAJl SKUX € TUIHKH OJHH HAMOBHIOBAY B KOHTEKCTI
3aXMCTy BiJ Boau. Tak, KyTH 3MOYYBAaHHS TIOKPHTTIB 3 i€papXiyHOK CTPYKTYpOIO
ctaHoBIATh 160° mpotu 127° i 134° 1t OKPUTTIB 3 OMHUM HAlTOBHIOBAYEM.

Briepiie oTpEMaHO BOOBIAIUTOBXYIOUY MOBEPXHIO IILISXOM TO€IHAHHS
MONEPEHPO OJEePXKAHOI METONOM J1a3epHoi abiiwil MIKpOCTPYKTYpH Ha MOBEpXHI
OKCHIYy ANIOMiHIl0 3 HAHOCTPYKTYPOK OTPUMAHOK BHKOPHCTAHHSAM HiOKCHLY
xpemHifo. KyT 3MouyBaHHs Takoi moBepxHi csrae 140°,

HaykoBi nocmimkenns Gymu BukoHani 3po0ysaueM Ha Kadenapi Ximiunoi
TexHoorii KomMnosuuiiHux marepiamis KITI im. Irops Cikopeskoro B pamkax HJIP 3a
Temoio  «Jloci/keH s cTilikocTi chopmMOBaHMX (eMTOCEKYHIHHM naszepoM Ta
OpPraHiYHO  TOKPHTHX CyHeprinpo@oOHHX MOBEPXOHb B Y®-cepenoBuiii»
(Ne0122U002645) min xepiBHUUTBOM 3aBidyro4yoro Kadenpu XimidHoi TexHOMOTIT
KOMITO3UIIIAHUX MarepianiB, KaHIWAaTa TeXHIYHUX HayK, nouneHta MupoHioka
Onexcis Bonogumuposuya.

Orxe, B auceprauiiiHiii po6oTi mocTaBineHe HayKOBE 3aBJIaHHS PO3POOKH
METOAIB Ta JOCHI/KEHHS OCOoOIMBOCTE OZIEpXKaHHsi  BOJOBIAIITOBXYBaJIbHUX

NOKPHUTTIB BUKOHAHO IOBHICTIO, 3100yBay IMOBHOK MipOI OBOJIOAIB METOIOJIOTIEIO
HayKOBOI JisJIBHOCTI.

Ouinka 3micty aumcepramii, i 3aBePUICHICTh TA JOTPHMAHHS NPHHLHIIB
akaaemMivHol 106poyecHocCTi.

3a cBoiM 3MmicToM mHcepraniitna poGoTa 3p00yBava CiBonanosa I1.B. nossnicTio
Bianosinae CTanaapTy BHILOI OCBITH 3i crieianbHocTi 161 «Ximiuni Texnomorii Ta

IH)KCHEPIs» Ta HaNpsIMKaM JI0CIiIDKEHb BiTIOBIAHO /10 OCBITHBOI nporpaMu «XiMivHi
TEXHOJIOTIT Ta iHXKeHepis».
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Juceprauiiina poGota € 3aBepleHO0 HAYKOBOIO Mpaleio i CBIAYMTH MpoO
HasBHICTB  ocobuctoro  BHecky  3m00yBaya vy HayKOBHH Hanpsam
BOJIOBIJIIITOBXYBAJIBHUX MMOKPUTTIB HA OCHOBI OpPraHiyHMX Ta HEOpraHiYHuX
PEYOBHH.

PosryisHyBIIM 3BIiT MOAIGHOCTI 3a pe3yibTaTaMHd IMepeBipKH AMcepTaliiHOl

po6GOTH Ha TEKCTOBI CMiBMaiHHsA, MOXHA 3po0MTH BHCHOBOK, L0 AMCepTalifHa
po6ora Cisonanosa [IlaBna BonoguMupoBH4Ya € pe3yabTaTOM CaMOCTIHHMX
nocHipkeHs 3400yBaya i He MICTHTh ejleMeHTiB (anbcudikauii, KOMMIIALIL,
¢abpukariii, riariaty Ta 3ano3uveHb. BUkopucTaHi inel, pe3ynbTaTd i TEKCTH 1HIIHX
aBTOPIB MalOTh HAJIEXHI TIOCHIIaHHS Ha BiTIOBiHE [KEpeIo.

MoBa Ta CTHJIb BUKJIAICHHS Pe3y/IbTATiB.

Jlucepraniina pobGora HamucaHa YKpaiHCBKOIO MoBoW. B nmmceprauii
NpeACTaBleHI HAyKOBi pe3yNbTaTH, LIO BHCYBAalOThCA 3400yBayeM Ha 3arajibHe
obroBopeHHs Ta 3axucT. Po6oTa € MOBHICTIO 3aBepIIEeHOK HAYKOBOKO MMpalelo Ta
NIATBEPDKYE 3HAYHHM 0COOMCTHIA BHeCOK 3700yBaya. MoBa auceprallii HaykoBa 3
BHKOPHCTAHHSM BEeJIMKOI KUIBKOCTI TEXHIYHUX TEPMiHiB, XapaKTepHHUX I oOpaHol
TEMH JOCIIHKEHHS.

Jvcepralis CKIafaeTbcs 3 BCTYIy, ITSTH PO3JiNIB, BHCHOBKIB Ta CITUCKY
miteparypu. 3aranpHuit o6csar auceprauii 151 cropinka.

Betyn cknanaerses 3 o6rpyHTYBaHHS aKTyalbHOCTI TeMH, (POpPMYTIOBAaHHSA METH
3ana4i, o0’ekTa Ta TpeaMeTy MOCHi/DKeHHs, BM3HAY€HHsS HAyKOBOI HOBHM3HH Ta
NPaKTUYHOI L[IHHOCTI pe3yJIbTaTiB qucepTaLii

VY nepmioMy po3fiyi IpejacTaBleHO JiTepaTypHHH O[N] Ha TeMy AUCepTaLii.
Bin wMictute iHdopMmamiio mpo Meroau opepXaHHs Ta CdepH 3acTOCYBaHHS
BOJIOBiIITOBXYBAJIbHUX TMOKPUTTIB. B KiHUI po3pimy chopmynsoBana mera Ta
NOCTaBJIeH] 3a/1a41 JOC/iDKEHHS.

B npyromy po3aini HagaHo ONMC BHKOPHCTAaHMX MaTepialiB Ta MeTOiB
JOCITiJUKEHHS.

Tperili po3min mpoaoBXKye pO3rIAA MJHATOI B MEpUIOMY PO3AII TeMH
3aJIeXKHOCTI XapaKTEPUCTUK 4YacTHMHOK MiOKCHAY KpeMHilo Bif pisHux ¢aktopis
nposeieHHsn cuHTe3y Crobepa, 30kpeMa peTeibHOMY BHBYEHHIO MiJJIA€TLCA BIUIMB
MOJNAPHOCTI  PO3YMHHMKA Ha  Pe3ylbTYIOMi IeOMeTPUYHI  XapaKTepHCTHKH
HAaHOYaCTHHOK JIOKCHIY KpeMHiio, BeranoBneHo 1o mepesaxkarodi aucnepciiina Ta
NoJIApHA CKJIAJIOBI MiXKMOJIEKY/IAPHOI B3a€MOJIT MO3UTUBHO, a BOJHEBA - HETATUBHO
BIUTMBAIOTh HA PO3Mip OTPUMaHUX YacTHHOK Si0,.

Yerseptuii  posin  NpUCBAYEHUH  OCHIDKEHHIO  BOAOBIALITOBXYBATBHHX
MOKPUTTIB, OTPUMAHHUX AJIMTHBHHM METOJAOM i3 BUKOPUCTAHHAM rizpodobizoBanmux
AUMETHIAUXJIOPCHIIAHOM HAHOYACTHHOK AIOKCHY KPEMHII0 B SIKOCTI HAMOBHIOBAYA.
BxazaHo, 1o UMM METO/IOM B/ANIOCS OTPHMATH MOKPUTTA 3 KyTaMH 3MOMYBaHHs 127



i 134° mpu BUMKOpHCTaHHI pi3HHX TIUTiBKOyTBOpoBadiB. Takox Oyno 3HaiaeHO
KPUTHYHI KOHIEHTpallii HanoBHIOBaYa s X nosiimepis: 30 mac. % a1d auerary
GyTHpaTy uemonosu Ta 6 Mac.% I CTHPON-aKPHJIOBOTO CIiBIOTIMEpY. Oxpemuii
MiPO3AiN MPUCBSYEHHH OJIeP)KAHHIO [OKPUTTIB 3 iepapxi4HOIO CTPYKTYpOIO
MoBepxHi Ha OCHOBi ctupon Oyrunmerkapunary. Llporo Baanocs AOCATHYTH 33
paxyHOK BHMKOPHCTaHHA KomGinauii i3 JaBOX HAMoOBHIOBAYiB: MIiKpOpPO3MipHOTO
MoApiGHEeHOro MapMypy Ta HaHOYAaCTHHOK JiokcHay KpemHiio. Kyt 3ModyBaHHs
TaKuX MOKPHUTTIB cknaB 160°. Takox B 1bOMY po3/iii 6y0 pO3rISHYTO MPHHIHKITH
(opMyBaHHs KPUTHYHOI KOHLIEHTPALIii TOKPHUTTIB.

B m’satomy pos3aini 6yno OMMCAHO TIOPIBHSHHS TOKPUTTIB OTPAMAaHMX
aJlUTUBHMM Ta EKCTPaKTHBHHUM MeTonoM. B o0ox Bumagkax BOJIOBIIIITOBXYIOYi
BJIACTHBOCTI JIOCATAIMCS 3aBISKH YTBOPEHHIO i€papXidHOi CTPYKTYpH, TIpH 4YOMY B
060X BHIAAKaX MiKpOpiBeHb YTBOPEHHMH HEpIBHOCTSAMM OTPMMAaHMMM BHACIilOK
nasepHoi abnsAuii moBepxHi OKkcHay amoMiHilo. OTpUMaHHS K HaHOPIBHA
BIIPI3HANIOCS: TPH BHKOPUCTAHHI AJUTHBHOIO METOJAY BBOJMBCS HallOBHIOBAY
rizpodo6izoBaHuil MIOKCHI KPEMHil0, B €KCTpaKTHBHOMY MeTodi Oyno 3aiisHoO
BUITAJIIOBAHHA JIa3€pOM IIPH MaJIOKyTOBOMY (DOKYCYBaHHI 3 NMOAanbIIor o6pobKoro
MOBEPXHi CrienialbHo miaibpanumu MoaudikaTopamu.

Juceprauiitna po6ota opopmiieHa BiamosiaHo 1o BuMor Hakazy MOH Vkpainu
Bij 12 ciuns 2017 p. Ne 40 «IIpo 3aTBep/DKEeHHS BUMOT 0 0QOpMIEHHS JUcepTaniin.

OnpuaoaHeHHs! pe3y/IbTATIB AHcepTalidHOI poboTH.

HaykoBi pe3ynabrard mmcepraimii BHCBITIeHI y 9 HayKoBHX ITyOuikamisx
3no0yBava, cepel AKHMX: 3 CTaTTi y HayKOBMX BHMIaHHAX, BK/IIOYEHHX Ha JaTy
ormyOIiKyBaHHS [0 TMepeNiky HayKoBMX (paXxOoBHX BHAAaHb YKpaiHu; 3 cTaTrTi Yy
nepioAUYHUX HAYKOBUX BUJIAHHSX, POiHIEeKCOBaHUX y 6a3zax manux Web of Science
Core Collection Ta Scopus, 3 AKuX 2 craTredl y BHAAHHAX, BIAHECEHHX A0 APYroro
kBaptwio (Q2) BignosinHo mo kiracudikauii SCImago Journal and Country Rank
a6o Journal Citation Reports.

Takox pesynbratd auceprauii 6ynu ampoGoBaHi Ha 3 HayKOBHX (haxOBHX
KOH(pepeHLsX.

Omny6nikoBaHi CTAaTTi MalOTh BHCOKMN HayKOBHH piBeHb. OCHOBHI pe3yJibTaTH
ayMcepTalii MOBHICTIO HAasBHI B HAYKOBUX MyOnikauisx 3mobysada. B omyGnikoBanux
HayKOBHUX TMpalsiX aBTOp JAMCepTalii JOTPUMYETBCS MPHHIMINB aKaJeMidyHOl
106pOYeCHOCTI.

Takum YHHOM, HayKOBi pe3y/bTaTH ONKCaHi B AWCepTaLiiHIi pobOTI MOBHICTIO
BHUCBITJIEH] Y HayKoBUX mybnikauisx 3no6yBayva.




Henoniku Ta 3ayBaxkeHHs 10 AHCepTAUiiiHOI po6GOTH.

1. B mpgpo3mini 3 posmimy 4 aBropom OyB BHMKOPHCTaHHM CTHPOI
OyTHJIMETaKpHJIATOBMM TUIIBKOYTBOPIOBAY [UISl OTPHMAaHHS TOKPHTTIB 3
iepapXiuHO0 MoBepXHelo, TOI K B Miapo3ainax 1 i 2 uporo »x po3ainxy B Uil
posi  BHCTYNMJIM auerar OyTHpaT LeNoN03H Ta CTUPOJI-aKPUIOBHH
criBrojiiMep, MOKPUTTA 3 SKHMH HE MajiM BHINE 3rajJaHoi IMOBEPXHEBOI
cTpyKTypH. Byno 6 nopeyHilie BAKOPUCTATH OIUH i3 ABOX BXKE NOCIIIKEHHX
noJiiMepiB /IS MOPiBHAHHS e(eKTHBHOCTI HAsIBHOCTI J0JATKOBOI CTPYKTYpH
Ha MOBEPXHi MOKPHTTIB.

2. B umpomy ok po3auti 4 dYacTo 3yCTpIYAEThCA TMOHATTA «KPUTHYHA
KOHIIEHTpAIlis» HallOBHIOBaYa OTPUMAHMUX BOJIOBIJIITOBXYIOUMX MOKDPHTTIB.
[{ixaBo Ai3HATHCh, YOMY ABTOP OINEPYE CaMe L€ BEIMYUHOI, a He OiIbLI
3arajJbHOBXHMBaHMM B po0OOTax Ha MoJiOHI TeMH MapaMeTpOM «ONTHMAJIbHA
KOHILICHTpALIis».

3. B niteparypHoMy Orisijii 3Ha4Ha YacTHHA HaBeJeHOI iH(opMallii cTOCY€eThCS
cyneprinpooOHMUX MOKPUTTIB, TOJAI AK B EKCIIEPHMEHTAIbHIH YacTHHI
OTPMMaHi  TOKPUTTS  XapaKTepU3yIOTbCS  SK  BOZOBIAIITOBXYIOHI.
Hespo3ymino 4yum 3ymoBieHa AaHa po30iXHICTh: HEYBaXHICTIO aBTOpa 4H
CBIJJOMHM KPOKOM IIpHM HalMCaHHI AUcepTaLii.

4. B AKOCTI CTPyKTYpOYTBOPIOIOYOI'O areHTa BOJOBIIITOBXYIOYHX MOKPHUTTIB,
OMMCaHMX B po3ainax 4 i1 5 OyB BHKODHCTAaHHH OJMH Marepianm —
rigpogobizoBaHuil IUMETHIINXIOPCUIAHOM TIPOreHHUH TiOKCHI KPEMHIIO.
Byno 6 nouinbHinie BUKOPUCTATH KiJbKa PI3HHX MOAM(IKATOPIB MOBEpPXHI,
00po0eHMX pi3HUMH pPEYOBHHAMH JUIA TMOPIBHSHHA TigpodoOHMX
XapaKTePUCTHK OTPHMAHHMX MOKPHUTTIB.

5. B migpo3naini 4 po3giny 4 BiacyTHi rpadidHi 3aiuexHOCTI M Tabnuui, sKi O
MOTJIH NTPO/IEMOHCTPYBATH HaBeI€Hi ITOJIOXKEHHS T4 BACHOBKH.

BBaxaro, 1m0 BHUCIIOBJIEHI 3ayBaX€HHS HE € BU3HAYAIBHUMH | HE 3MEHIIYIOTH

3arajbHy HayKOBY HOBHM3HY Ta IIPaKTUYHY 3HaYUMICTh Pe3yJIbTaTiB Ta HE BIUIMBAIOTH
Ha MO3UTUBHY OLIHKY QUCEPTALiHOT pOGOTH.

BucHoBOK npo Anceprauiiiny poGory.

Beaxaio, mo auceprauifina po6ora 3m00yBada cTymeHst goktopa (imocoodii
CiBonanosa Ilasna Bonogumuposuda Ha Temy « CTBOpeHHS BOIOBIAIITOBXYBATbHHX
OpraHo-MiHEpaJbHUX TMOKPUTTIB 3 BUKOPHCTAHHSAM HAaHOYAaCTHHOK SiO;» BHKOHaHa
Ha BUCOKOMY HayKOBOMY PiBHI, HE OpYIIIye NPUHLUMIIB aKaeMidHOT 106poYecHOCTi
Ta € 3aKIHYEHUM HaYKOBHM JIOCTIiDKEHHSM, CYKYIIHICTh TEOPETHYHHX Ta MPAKTHYHUX
pe3yJbTaTiB SKOTro pO3B'A3y€ HAyKOBE 3aBJAHHS, 10 MA€ iCTOTHE 3HAYEHHS JJIf
rany3i 3HaHb 16 — «XiMiuHa Ta GioimxkeHepisny.




Juceprauiitia po6oTa 3a aKTyaJbHICTIO, TPAKTHYHOIO LIHHICTIO Ta HayKOBOIHO
HOBH3HOIO TMOBHICTIO Bi/INOBiIla€ BUMOraM YMHHOTO 3aKOHOJABCTBA YKpaiHM, IO
nepenbaueni B m.6 — 9 «IlopsaKy NpUCYKeHHs CTyneHs AOKTopa dinocodii Ta
cKacyBaHHs pillleHHs pa30BOi Crieliani30BaHOl BYEHOT pajiu 3aKiajay BHILIOI OCBITH,
HAayKOBOI YCTAHOBH PO MPUCYDKEHHS CTyNeHs JoKTopa (inocodii», 3aTBEpIKEHOT0
[Tocranosoro Kabinery MinictpiB Ykpainu Bif 12 ciunsg 2022 p. Ne 44,

3no6yBay CiBonanoB [laBno BonoauMupoBHY 3aciiyroBy€ Ha MPHCYJDKEHHS
cTyneHs Jaoktopa ¢inocodii B ramysi 3Hanp 16 «XimiyHa Ta OioiHXKeHepis» 3a
cneuianbHicTIO 161 «XiMiuHI TeXHOJOTIT Ta IHKEeHepis».

PeneH3seHrT:

HoueHT xadenpu XiMigyHOT TEXHOIOTIT KepaMiKH Ta CKiIa
XiMiKO-TeXHOJIOTTYHOTO (haKyIbTETY

HanjionansHoro TexHiuHOro yHisepcutery YKpaiHu

«KuiBcbkui nonitexHiynuii inctutyrimMeni Iropst Cikopcskoroy
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