PEIIEH3ISA
Ha JMCcepTaliiHy poboTy
CiBonanosa IlaBna Bonogumuposu4da
Ha TeMy «CTBOPEHHS BOJIOBiJIITOBXYBAIbHUX OPraHO-MiHEpaIbHUX IIOKPHUTTIB 3
BHKopncfaHHﬁM HaHOo4YaCTHHOK SiOy»,
TIpe/ICTaBNeHy Ha 3000y TTs CTyIeHs JoKkTopa dinocodii
B rajy3i 3Hanb 16 XimiyHa Ta GioHIXkeHepis
3a cremianbHicTio 161 Ximiusi TexHONOTii Ta iHXKeHepis

AKTyaJIbHICTh TEMH JUCEpPTANII.

[TokpuTT 3 BONOBIAIITOBXYyBAalIbHMMH  BJIQCTUBOCTSAMM  JAIOTh  3MOry
eKCILTyaTyBaTH BUpOOM 3 MaTepiaiiB, IO IiANAIOTECS KOpO3il Ta IHIIMM BHIaM
LIKiTMBOTO BIUIMBY BOAM B THX YMOBAX, [I¢ B3a€MO/Iii 3 UMM YMHHUKAMH YHUKHYTH
HeMOXXJIMBO. Taki BIacTHBOCTI 3a0e3MedyloThCs B IEPINY Yepry BUKOPUCTaHHAM
MaTepialiB 3 HU3BKOIO eHEepricro MOBEpXHi, sKi Maike He BCTYNAIOTh y B32EMOIIO 3
BHCOKOCHEPT€TUIHOIO BOI{O}O.. [amyM  (akTopoM  HaJaHHd  BOJO3aXMCHHUX
XapaKTEPUCTHUK € MIOPCTKICTh TOBEpXHi, OCKilbKH Ha HEPIBHOCTSX KpAIUIMHI BOIH
HabaraTo Baxkye yTpUMaTHcs. TakMM YMHOM I HajiiHOro Ta e(EKTHBHOTO
BUKOHAHHS CBOIX ()YHKILIH y BOZOBIATOBIIYIOYMX IIOKPUTTIX MarOTh IOEIHYBATHC
obuBa 11i (paKTopH. |

Ilucepranifina po6ora CiBomamosa I1B. HarineHa Ha PpO3poOKy METOZiB
OIIep’KaHHS BOJOBIJIITOBXYIOUMX TMOKPHTTIB, B SKHX BHKOHYIOTHCS yCi HEOOXiHi
YMOBH [l HAJaHHS IIOKPUTTSAM BHCOKHX TIiZpohOGHHX XapaKTepHCTHK, TOOTO
BHKOPUCTOBYIOTBCS MaTepialli 3 HU3bKUMH IOKa3HUKAMH IIOBEPXHEBOI €Heprii, K TO
rigpodobizoBaHuit III/IMeTI/IJII[I/IXJIOpCI/IJIaHOM IIOKCHZ KpPEMHII0, 1 CTBOPIOETHCH
iepapxiuHa MOBEpXHS 3 HEPIBHOCTSAMU MIKpO- Ta HAHOPIBHs 338 PaXyHOK BBEICHHA
HATIOBHIOBAYIB 3 DIBHHM piBHEM JWCIEPCHOCTI dacTHHOK. Takox B poGoTi
3aMPOIIOHOBAHMH  METON  yTBOPEHH: MOBEpXHi 3 HEpiBHOCTAMH MIKpo- Ta
HaHOMACHITa0y IIISTXOM HAHECEHHs APy i3 HAHOYACTHHOK NiOKCHAY KPEMHiI0 Ha
YTBOpEHY B pe3yNbTaTi la3epHOi abusii MIKpOCTPYKTYpy Ha MOBEPXHi aHOJOBaHOTO
oxcupy anominiro. Omxke, obpana Tema auceprauii Cisosnanosa I1aBna € aKTyalbHOIO
Ha CHOTOJHILIHIA JCHb. »

Ouinka 06rpyHTOBaﬂocfri HAYKOBHX  pe3yJbTaTiB  Aucepramii, ix
JAOCTOBIpHOCTI Ta HOBH3HH.

BukiafeHi B poOOTi HayKoBi pe3ylNbTaTH TEOPETHYHO OOIPYHTOBaHHMH Ta
Mi/ITBEPIUKYIOTBCSL Pe3y/IbTaTaMy eKCTIePUMEHTAIBHAX JAHHX. Bukopucrani B Xofi
BHKOHAHHS POOOTH METOAY € CTAaHJapTHUMH /s OOpaHoi TeMH [OCIiIKCHHA Ta
3a0e3Me4yi0Th JOCTOBIPHICTh OTPUMAHUX JaHHUX.

HaykoBa HOBM3HA pe3yJbTariB [JUCEPTALiMHOIO MOCII[DKCHHS IIONArae B
HACTYITHOMY:



Briepiile BCTAHOBJIEHO 3QJIEXKHICTh MiX MOJSPHICTIO PO3YMHHUKIB Ta pO3MipamMu
YACTHHOK JIOKCHLY KPEMHII0, OTpUMaHHUX IIiJi Yac NMPOBEJICHHSA CHHTE3Y Crobepa.
BCTaHOBIEHO, L0 BHKOPUCTAHHSM pO3YMHHHMKIB 3 BHUCOKMMH TIOJSIDHUM Ta
JUCTIEpCiiHUM MOKa3HUKAaMU MOXXHA OTPUMYBAaTH YaCTHHKH poamipom Bix 500 mo
100 HM. "

Briepiue BUSBIEHO 3HAYEHHs KPUTHYHOI KOHIEHTPALi HallOBHIOBAYa ITioKcumLy
KPEMHII0 Il CTHPON-aKpHJIOBHX Ta aleTar OyTHpaT LENOJIO3HUX IIOKPHTTIB, SKi
cTagoBiIaTh 6 Ta 30 mac.% BiAIIOBIIHO.

[Toka3aHo, IO BUIIUX IIOKA3HHUKIB BOJIOBI/IIITOBXYIOYOT [iii IOKPHTTIB BIAETHCS
JOCSTTH IIUTAXOM BAKOPHUCTAHHS HATIOBHIOBAYiB Pi3HOI IUCIIEPCHOCTI B CKJIai OJHOI
KOMIO3umii. TaKAM YMHOM, BHKOPHCTAHHA MiKpOPO3MIpDHOTO MOAPiOHEHOro
MapMypy Ta HaHOPO3MipHOIO r1npo¢)0613OBaHoro IIOKCUAY KPEeMHIIo Aajo 3MOTy
OTPUAMATH TOKPHTTA 3 KYTOM 3MO4yBaHH: 160°, TOAI sSIK TpH BUKOPHUCTaHHI TLIBKH
HAHOYACTHMHOK [iOKCHAY KPEMHil0 B SIKOCTI HANlOBHIOBa4Ya IOKPHUTTIB IX KyTH
3MOYYBaHHS 3HAXOMATHCS B Mexax 127-134°.

Briepie BAanocst Ofep)KaTH BOJOBIAIITOBXYIOYe IIOKPUTTS LUIXOM MOEAHAHHA
[OIIepeHbO OJIEPHKAHOI METOAOM JasepHOi abuALii MIKPOCTPYKTYpH Ha IIOBEPXHi
AHOJOBAHOTO OKCHAY aJIOMiHiI0 3 HAHOCTPYKTypOlO, OTPUMaHOIO BHACIILZIOK
BBEICHHS JiOKCUAY KPEMHIIO.

HaykoBi focnmimkeHHs Oynu BHKOHaHi 3700yBadeM Ha kadenpi XiMi4HOL
TexHOJIOTIT KoMmosumiiaux Marepianis KITI im. Iropst Cikopcpkoro B pamkax HIIP 3a
Temoro «JlocTimKkeHHs cTilikocTi chopMOBaHHX (PEMTOCEKYHIHHM Jia3epoM Ta
OpPraHiYHO MOKPUTHX CyNeprinpopoOHMX MOBEPXOHb B VYV ®-cepenoBuUIi»
(Ne0122U002645) mii KepiBHMLITBOM 3aBilyl04oro Kadeapu XiMiYHOT TEXHOJOTII
KOMIIO3HIIIHHMX MaTepiamiB, KAaHAWAAaTa TEXHIYHMX HAyK, HOLEHTa MHpOHIOKa
Ounexcis Bomonumuposuya.

Orxe, B aucepramiiiHii poOOTI IMOCTaBJeHEe HAyKOBE 3aBIaHHA po3pobKU
METONiB Ta JOCTIMKEHHS OCOOIMBOCTEH ONEep)KaHHA BOJOBIAITOBXYBAIBHUX
TIOKPUTTIB BUKOHAHO TTOBHICTIO, 3700yBay TIOBHOK MipPOH) OBOJIOJB METONOJOTIEI0
HayKOBOI IisSUTBHOCTI.

Ouinka 3MicTy aucepranii, ii 3aBepuieHicTb Ta AOTPHMAHHS NPUHIUIIB
aKajaeMiuHoi 100poYecHOCT. :

3a cBOIM 3MICTOM JmcepTaulI/IHa pob6oTa 3)106yBaqa CiBojanosa I1.B. moBHiCTIO
Bignmosinae CragmapTy BHIIOI OCBITH 3i cremianpHOCTI 161 «XiMiuHi TexXHoJorii Ta
1H>KeHep151» Ta HaIPAMKaM JOCiKeHb BiMOBIIHO 0 OCBITHBOI Mporpamu «XiMiuHi
TEXHOJIOTII Ta iHKeHEePis». "3

IuceprauniiiHa pobota € 3aBEpIEHOI0 HAyKOBOKO MPALEIo i CBIAYMTH MOPO
HAasIBHICTh 0CO0HCTOrO BHECKY 3m00yBaya y HayKOBUH HaIpsM
BOJOBIJIITOBXyBAIGHAX TOKPUTTIB Ha OCHOBi OpraHiYHUX Ta HEeOpraHiuHUX
PEYOBHH.



PosrnsHyBIM 3BiT MOMIOHOCTI 3a pe3yjibTaTaMd IIE€PeBipKH AHCEpTalifHOL
po6OTH Ha TEKCTOBI CHIiBNAMiHHSA, MO)XHA 3pOOMTH BHCHOBOK, IO AMCepTaliiiHa
po6ora CiBonanosa IlaBna BonomumupoBrda € pe3ylbTaToOM CaMOCTIHHHX
JOCTiKeHb 3700yBaya i He MICTHTh ejeMeHTIB (anbcudikariii, KOMILIALIL,
¢abpuKariii, miariaty Ta 3anosudeHs. BukopucTaHi inel, pe3yabTaTy i TEKCTH 1HIIMX
aBTOPiB MAIOTh HAJIS)KHI MOCHJIAHHS Ha BiAMOBiIHE JKepeo.

MoBa Ta cTHJIb BHKJIAJIeHHsI pe3yJibTaTiB.

Hucepramifina po0OTa HamWcaHa YKpalHCBKOIO MoOBO0. B mucepramii
BUCBITJIEHO HAyKOBi pe3yJbTaTH Ta IIOJIOKEHHS, MiAroToBaHI 3m00yBadeM i
3axucTy. PoboTa € TOBHICTIO 3aBEpIIEHOI0 HAyKOBOIO IIpallelo Ta MiATBEPIDKYE
3HAYHHMIA 0COOMCTHIA BHECOK 3m00yBava. JlucepTalis HamucaHa HayKOBOIO MOBOIO 3
BHKOPUCTAHHSAM 3HAYHOTrO OOCATY TEXHIYHUX TepMiHIB. BUCHOBKH c)OpMyIILOBaHO
YiTKO, i BOHH [TOBHICTIO PO3KPHUBAIOTh Pe3yIbTaTH JOCIiIKEHHS.

Jluceprallis CKJIaa€TbCs 3 BCTYIy, IT'STH PO3JUIIB, BUCHOBKIB Ta CIHCKY
mitepatypu. 3aranbHuii o0csr qucepTanii 151 cTopinka.

V BeTyni 06IpyHTOBAHO aKTyalbHICTh 0OpaHoi TeMH, BU3Ha4YeHy MeTy 1 3ajadi
JOCIIiDKEHHS, PO3KPUTO HAYKOBY HOBH3HY Ta MPAKTUYHY 3HAUYUMICTh pe3yJbTarTiB,
HaBeleHO Iepelik BUKOPHCTAHMX B XOAI IOCHIIDKEHHA METOMIB Ta 3a3HAYEHO
ocobucTHif BHECOK JO0OyBaya.

VY nepmomy po3niii MicTuThes iH(opMarlis mpo iCHyIo4Yl METOAM OAEP)KaHHS
BOJIOBIIIITOXYIOUUX IIOKPHTTIB, IIepelliieH0 OCHOBHI cdepu iX 3acTOCyBaHHS,
chopmynboBaHo Mery i 3amaui. Okpemi MiIpO3OITM TNPUCBSYEHI MHMOKPUTTAM 3
BUKOPHMCTAHHAM TiOKCHAY KPEMHIIO Ta OIMHCY 3aJIe)KHOCTI pO3MipiB HOro 4aCcTHHOK
BiJl yMOB npoBeieHHs cuHTe3y Crobepa mij yac ix OTpUMaHHs.

Jpyruii po3fil MIiCTHUTh XapaKTEPUCTUKY BHUKOPHCTaHUX MaTepialiB Uit
IPOBEIEHHS JOCIIIKEHHS, TEPETIK IX OCHOBHUX ITapaMeTpiB Ta ONUC BUKOPHCTAHUX
METO/iB Ta BUMPOOYBaHb.

Tperiii po3ain NpHUCBSYEHAMH OMUCY 3aJEKHOCTI PO3MipiB HAaHOYACTHHOK
TIOKCHIYy KDPEMHIIO BiX MMOJSPHOCTI PO3YMHHUKIB HpU IX OTPHMMaHHI METOJOM
Crobepa. 3a pe3yIpTaTaMu CKaHyIOYO01 €leKTPOHHOI MiKpOCKOIIii 0yJI0 BUSBJIEHO, 110
riepeBara y JUCIEpPCIHHOMY Ta MOJIAPHOMY ITOKa3HHUKaxX MiXMOJEKYJIIPHOi B3aeMOIii
B PO3YMHHHKAX, BUKOPHUCTAHHX:B I[OMY METOZi JAIOTh MOXIIUBICTH OTPHUMYBATH
posmip wactHOK SiO, Big 500 mo 1400 HM. BBemeHHsS pPO3YMHHUKIB 3 SPKO
BUPa)XEHOIO BOJJHEBOIO B3aEMOJI€I0 YNHUTH OOEpPHEHY AII0.

B uerBepromMy po3fiii BHU3HAYEHO KPUTHUYHI KOHIIEHTpalil HAllOBHIOBaYa
NOIKCHAY KpEMHiI0 Tiapoo6i3oBaHOro IUMETHIINXJIOPCHIAHOM A PI3HHX
IIiBKOyTBOproBadiB. [Toka3aHo, O MOKPUTTS 3 i€papXi4HOI CTPYKTYPOIO MOBEPXHI
BOJIOZIIOTHh 3HAYHO BUINMMHM BOJOBIIIITOBXYIOYMMH BIACTHBOCTSMH B HODIBHSIHHI 3



THMH, IO HE MAiOTh TaKoi CTPYKTYpd. TakiuM YMHOM BHAJIOCS MiJBHIIMTH KyT
3MOYYBaHHS [IUX MOKPUTTIB 31 127-134 rpaxycis jo 160.

B n’siTomy po3aini IPEACTaBIECHO pe3yJbTaTh OJlep>KaHHs
BOJIOBi/IIITOBXYIOYHMX MOKPUTTIB 32 PaXyHOK HAHCCEHHA HAHOCTPYKTYpPH i3 YaCTUHOK
HiOKCHIY KPeMHiI0 aIWTHBHHAM: METOJOM Ha MiKpOCTPYKTypY, OTPHMaHy B XOJi
nazepHoi OOpOOKH OKCHIY amoMinito 7050. TakuM YMHOM BHAJIOCS OTPUMATH
TIOKPUTTS 3 KyToM 3MouyBaHHs 140 rpan.

Jucepraniiina po6ota opopMiIeHa BiINOBIAHO 10 BUMOT HaKasy MOH Yxkpaiau
Bix 12 ciuns 2017 p. Ne 40 «IIpo:3aTBepIKEHHS BUMOT 110 o(OpMIIEHHS TECepTalLii».

OnpuIloHEHHs pe3y IbTaTiB AucepTauiinoi podoTH.

HaykoBi pes3ynbTaTH [ucepTalii BHCBiTIEHI y 9 HayKOBHX myOiKaisax
3n00yBada, cepel SAKMX: 3 CT4TTi y HAyKOBHX BHIAHHAX, BKIIOYCHHX Ha HaTy
omyGiKyBaHHs [0 MepeniKy HayKoBUX ()axoBHX BHIaHb Vkpainu; 3 cTarTi y
NepioIMYHNX HAyKOBHMX BUIAHHSX, IPOIHIEKCOBAHUX y 6a3aX NaHMX Web of Science
Core Collection Ta Scopus, 3 fkux 2 crareil y BUIAHHSX, BIJHECEHMX N0 JPYroro
keaptumo (Q2) simmosimHo mo xmacudikauii SCImago Journal and Country Rank
a6o Journal Citation Reports.

TakoX pe3yNnbTaTH auceprauii Oymu ampoGoBaHi Ha 3 HayKOBHX (baxoBux
KOH(epeHLIsX.

Ony6nikoBaHi HaykoBi mpani 3100yBada XapaKTepU3YIOTBCS BHCOKMM
HAayKOBMM piBHeM. 3100yBau B HHUX JOTPUMAETHCS NPUHLMIIB  aKaJeMiuHO
noGpouecHocTi. Yci OCHOBHI pe3ynbTaTH AucepTauil BUCBITIIEHI B OITyOJiKOBaHMX
CTaTTSX.

TakuM YMHOM, HAYKOBi pe3yIbTaTH OIACAHI B nucepTaliiiHiii poGOTi OBHICTIO
BHCBIiT/IeHI Y HayKOBHUX ITyOmikalisx 3100yBadya.

Henoustiky Ta 3ayBaskeHHsl 10 AHcepTauiiinoi podoTu.

1. Posgin 3 pobotu NIPUCBAYEHHI aHaNli3y HaHOYaCTHHOK TIOKCULY
KpeMHito, oTpuManux cuHTe30M CroGepa, BUXIIHOIO PEIOBUHOIO AL SKOTO
6yB oOpanumii Terpaerokcucunad. Yomy OyB BUKOPHMCTaHUHM caMe TaKuii
METOJ{ OTPMMaHHS YaCTHHOK, a He AKMHCh IHIINHA 3 BimoMux?

2. B uyerBeproMy po3auTi IOBEpPXHEBA eHepris  MOKPHTTIB
BU3HAYae€ThCS 32 Meromukolo ObeHca-BeHnara, a B I'ATOMY — METOIOM
3icmana. JouinpHime O6yno © BHKOPHCTaTH €JUHAH METON Ui BCiX
OTPUMaHKX B paMKax poOOTH IOKPHUTTIB 3 METOO 1X OLIiHKHM Ta MMOPiBHAHHS.

3.  TpukyTHi rpadiku 3aNeKHOCTI pO3MipiB HAHOYACTHHOK TIOKCHIY
KPEMHIIO BiJl BMICTY CIiBpO3YMHHHKa B KOOpIHHATaX napameTpiB XaHceHa
Ha puc. 3.7-3.9 cmig Gyno 6 moemHATH # NOMICTATH Yy BUIISII OHOTO
PUCYHKa ISl 3pYYHILIOro CIPUHHATTS Ta [OPIBHAHHS.
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4. Y nucepramii MicTMThCS He3HayHa KiTbKicTh opdorpadidaux Ta
rpaMaTHYHUX TIOMHJIOK.

- Y poGoTi He BKa3aHO KpuTepianbHi IapamMeTpu oOpaHHs CHJIAHIB, LIO
MODJIO OW TiJBHINWTH HAyKOBY OOIPYHTOBaHICTb poOOTH Ta JISITTH B OCHOBY
CTBOPEHHS  BOJOBIJIUTOBXYB&IbHMX  OPTaHO-MiHEDAIbHMX  TOKPHUTTIB 3
BUKOPHCTAHHSM HAHO-4aCTHHOK.

BBa)karo, IO BYCIOBJIEHI 3ayBaXeHHs HE € BU3HAUYAJbHHMMHU i HE 3MEHIIYIOTH
3araibHy HayKOBY HOBH3HY Ta MPaKTHYHY 3HAUMMiCTh Pe3yJbTaTiB Ta He BILIUBAIOTH
Ha ITO3UTHBHY OLIHKY JAUCepTalliifHOl poOOTH.

BucHOBOK npo auceprauiiiny pooory.

Beaxaro, 10 [McepTaliifHa po6oTa 3m00yBada CTymeHs noktopa dimocodii
Cisonanosa ITasia Bonogumuposuua Ha TeMy « CTBOPEHHS BOJOBIiAIITOBXYBAIbHAX
OpraHo-MiHepanbHUX TOKPHUTTIB 3 BAKOPUCTAHHAM HaHOYAcTMHOK SiO,» BUKOHAHA
Ha BHCOKOMY HAYKOBOMY PiBHi, He IOpYITye NPMHIKIIB aKaaeMiYHoi T0OpOYeCHOCTI
Ta € 3aKiHYeHIM HAyKOBMM JOCIIiUKEHHSAM, CYKYIHICTh TEOPETHYHUX Ta MIPAKTHIHUX
pe3yJIbTaTiB SKOTO pO3B'A3y€ HAyKOBE 3aBIAHHs], IO Ma€ ICTOTHE 3HAYCHHA A
ranysi 3HaHb 16 — «XimiyHa Ta GioiHxkeHepis».

Tuceprarniiiga po6oTa 3a aKTyalbHICTIO, IPAKTHYHOIO LIHHICTIO Ta HAYKOBOIO
HOBH3HOIO IIOBHICTIO BiIIOBimae BMMOraM YMHHOIO 3aKOHOIABCTBA YKpaiHH, IO
nepenbaveHi B m.6 — 9 «ITopsifiky TIpHCYIXKEeHHs CTyIeHs JokTopa ¢inocodii Ta
CKacyBaHHS pillleHHs pa3oBoi creliani3oBaHol BUEHOI paiy 3aKiajgy BULIOI OCBITH,
HAYKOBOI YCTAHOBHM PO MPUCYDKEHHS CTYIeHs H0KTopa (inocodii», 3aTBepKEHOr0
TTocranoBoto Ka6inery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBau Ciponanos Ilasno BomoguMupoBHY 3aciyroBy€ Ha HPHCYIDKCHHS
cTymeHs noktopa ¢imocodii B ramysi 3HaEb 16 «XimiuHa Ta OioimkeHepis» 3a
crerianbHicTIO 161 «XiMidHi TEXHOMOTIT Ta IHXEHEPisN».
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