BIATI'YK
o(bILIMHOro ONOHEHTA Ha AMCepTaliitHy podoTy

JlineBuua ApocnaBa OnekciiioBuya

Ha TeMy «HaHopo3MipHi KpeMHI€BI OJJHOBUMIPHI CTPYKTYPH ISl CEHCOPIB
$Gi3MYHUX 1 XIMIYHUX BEJTUYUHY,

npeAcTaBjieHy Ha 3100yTTs CTyneHs AoKTopa (inocodil

B rajiy3i 34aHb 15 - ABroMaru3auis Ta npuiago0yayBaHHs
3a crienjanbHicTio 153 — MiKkpo- Ta HAHOCHCTEMHA TeXHIKa

AKTYyaJIbHICTh TEMH JHCEPTANII.

AKTyanpHICTh  JucCepTalliina poOOoTH, sKa IpUCBIYeHa po3pobmi Ta
NOCITI/DKEHHIO CEHCOPIB (Pi3MYHMX i XIMIYHUX BEJMYHMH Ha OCHOBI HAHOPO3MIPHHX
KPEMHIEBHX OTHOBUMIPHHX CTPYKTYp, OOyMOBiieHa Cy4aCHMM DIBHEM PO3BUTKY
CEHCODHOI TEeXHiKH, SKMHA BHM3HAYA€ThCS LIMPOKUM IIONMTOM Ha BHCOKOYYTIIHBI,
HaJiliHi Ta KOMIIaKTHI CEHCOPH B IPOMMCIIOBOMY MOHITOPHHIY, cucTeMax Ge3rexy,
KOHTPOJII ~ HaBKOJMIIHBOIO  CEpefioBHILA,  CiIbCHBKOMY  TOCHOJApCTBI  Ta
OBCAKAEHHOMY XHUTTi. OcoOnuBe 3HaYeHHS Ma€ po3pobKa CEHCOPIB I MEIUYIHOI
JIarHOCTUKH, 30KpeMa /i HeiHBa3sMBHOI'O aHajli3y AMXaHHS, KOHTPOJIO SKOCTI
Xap4OBUX MPOAYKTIB (€NeKTPOHHMHA HIC) Ta CHCTEM PaHHBOIO BHUSBIECHHS
HeOe3leYHUX CHUTyalid (moxex). Busueni B 1iii poOOTI CEHCOPH Ha OCHOBI
KpEMHI€EBUX HAHOHHUTOK JEMOHCTPYIOTh IIOTEHIiall JiJIS CTBOPEHHSI HOBOIO
IIOKOJIIHHS NPHUCTPOIB I LIUX 3aCTOCYBaHb, MIAKPECIIOIOYH MpPaKTUYHE 3HAYCHHS
NPOBENEHUX JOCHIIKEHb Ta HEOOXIOHICTh BAOCKOHAJIEHHS TEXHOJOIH iX
BUTOTOBJICHHs Ta Moju(ikalii. AKTyaJbHHM € TaKOX PO3BUTOK TEXHOJIOTIH TIO
Moaudikailii Ta GpyHKLIOHATI3al1] NOBEPXH] PI3HUX HaMIBIPOBIIHUKOBUX MaTepialliB,

30KpemMa, KPEMHIIO.

Ouinka OoOrpyHTOBAaHOCTI HAYKOBHX Ppe3yJbTaTiB  JaHcepTamii, ix
AOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBM3HaA pe3yJbTaTiB AMCEPTALIMHOrO IOCIIMKEHHS TIOJNSIrac B
HaCTYITHOMY:

1) BusBiieHo 6a30Bi 3aKOHOMIPHOCTI, 1[0 TOB'SA3YIOTh ITapaMeTPH CTBOPEHHS
MacCHBY KPEMHIEBUX HAaHOHUTOK METOJOM METAIO-CTUMYJIBOBAHOTO XiMi9HOTO
TPaBJI€HH]d 13 CTaTUYHUMHU Ta JAWHAMIYHUMH XapaKTepUCTHKaMH CEHCOPIB,
YYTIMBAMU €JIEMEHTAMU AKUX € HAaHOHUTKH.




2) oBeneHo eheKTUBHICTh 3aCTOCYBaHHs CTPYKTYpHOI MOJH(iKaLii MOBEpXHI
KpEMHIEBMX HAaHOHUTOK 3a JIOMOMOTOI0 130TPOMHOrO Ta aHI30TPONHOI0 TPaBJIEHHS K
cr1oco0y TOKpallleHHs IUBUAKOI1 CEHCOPIB.

3) Briepiue KOMIUIEKCHO JociipkeHo Ta mosicHeHo BruiMB 0D-, 1D- Tta 2D-
ByIJIeLIeBUX HaHOMaTepialiB miJ yac XiMiuHOl Moaudikalil KpEMHIEBUX HAHOHHUTOK
Ha po6oui apaMeTpu CEHCOPIB, IO JO3BOJIWJIO CYTTEBO 301NBLIMTH IX BIAIYK.

4) 3anmponoHOBaHo Ta pealizoBaHO MiAXiJ CTPYKTYPHO-XIMIYHOI MoIHM(ikaull,
SIKUM  103BOJIAE€ OTPHUMATH CEHCOPHM (i3MUHMX Ta XiMIYHMX BEIHMYHH 13 3HAYHO
MOKPAalleHUMHM [OKAa3HMKAMM BIATYKY Ta IUBHAKOAIl, LIO TEpEeBULIYIOTH BIIOMI
aHaJIOTH.

JIOCTOBIpHICTh pe3yJibTaTiB AMcepTalii MIATBEPIKYETHCS BHKOPHCTAHHAM
IIMPOKOTO CHEKTpa CyyacHHMX (DisMKo-XiMiYHMX METOJiB aHali3y MaTepiaiiB, a came
aTOMHO-CHJIOBOT MiKpOCKOTIii, CKaHyIOYOi eJeKTPOHHOI MiKpOCKOIii, pEHTI€HIBChKOI
doroenekTpoHHOI CIIEKTPOCKOIIII, eHepro-aucnepciiHol PEHTTE€HIBCHKOI1
CIIEKTPOCKONII ONTUYHOI CIIeKTpocKomii Ta iHmuX. [lani, OTpUMaHl LIMMH METOAaMH
B32€MO JOIOBHIOIOTH Ta MEPEBIpAIOTH OAMH OJHOI0 Ta y3Tro/KYIOTECA 13 3arajlbHUMH
QI3UYHMMU TIPUHLHMIAMH T4 CyYyaCHMMM HAyKOBMMHM YSBJIEHHSIMH B JaHif raiysi.
BaroMuM miaTBepAXXKEHHSIM AOCTOBIPHOCTI € 3HAa4YHA KUIbKICTh IMyOJIiKallli 3a TEMOIO
mucepranii (16 HaykoBHX mpails), 30KpeMa y (paxoBHX BHJIAHHAX, 1HAEKCOBaHUX ¥
MDKHapOJHUX HayKoMeTpu4HUX Oazax Scopus Ta Web of Science, B ToMy 4uCIII
BimHeceHUX 10 1-ro (Q1), 2-ro (Q2), 3-ro (Q3) ta 4-ro (Q4) xBapTuniB. Pe3ynbraTu
poOOTH TakoX MNPOHLITM ampoOallilo Ha MDKHApPOOHHUX HAYKOBHUX KOH(DEPEHIILIX.
JarajJloMm aBTOp TMPOAEMOHCTPYBaB CHCTEMHMH MiAXiJ [0 JOCHIIPKEHHS Ta
[IOKPAIlICHHS CEHCOPHUX XAapaKTepUCTUK IUISIXOM OITHMIi3alil TeXHOJOTTYHUX
mapaMeTpiB CUHTE3y Ta MOAU(iKalll Yy TIUBO] IIOBEPXHI KPEMHIEBUX HAHOCTPYKTYP.

TakuM uyMHOM, HayKOBE 3aBAaHHS, IOCTaBlIeHE B JHUCEpTallil, BUKOHAHO B
[IOBHOMY 00csi3i, a 3100yBay IIOBHICTIO OBOJIOAIB METOMOJOTIEI0 HAyKOBOI

NISJILHOCTI.

Ouinka 3MmicTy Aucepranii, il 3aBeplIeHICTL Ta AOTPUMAHHM NPUHHIUNIB
aKaJeMIdHOI JOOpPOYEeCHOCTI.

3a cBOiM 3MiCcTOM auceprauiiina pobota 3mo0yBada JlineBuua $1.0. moBHICTIO
Bignosigae CraHAapTy BMILOI OCBITH 31 cmemiajbHocTi 153 — Mikpo- Ta
HAaHOCUCTEMHa TE€XHIKAa Ta HamnpsIMKaM JOCHI[DKEHb BIAMOBIAHO [0 OCBITHBOI
nporpaMu «MIKpo- Ta HAHOCHCTEMHA TEXHIKa».

Hucepramiiina poboTa € 3aBepLIEHOI0 HAYKOBOIO Ipaleio, B AKi IPOBEICHO
CHCTEMHI eKCIlepMMEHTaNbHI pOOOTH MO CTBOPEHHIO CiMeiicTBa CeHCOpiB (Bi3MUHMX




Ta XiMiuHMX BenauuyuH. Llg pobGoTra CBIAYUTE NP0 HasABHICTE OCOOMCTOrO BHECKY
3100yBava y HaykoBuii HanpsM «HoBi pedyoBHHU 1 MaTepiainy.

Po3risiHyBLIM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMH IMepeBIpKH AHcCepTaLiiiHOl
poOOTH HA TEKCTOBI CHMIBMaAiHHA, MOXHa 3pOOMTH BHCHOBOK, IO AHCepTalliiHa
po6ota Jlinesuua Spocnasa OnekciiioBuYa € pe3yabTaTOM CaMOCTIHHHMX JOCHII)KEHb
3000yBayda 1 He MICTUTh efleMeHTiB panscudikanii, koMmnuasuii, Gpadbpukaiii, nuariaTy
Ta 3ano3u4veHb. Buxopucrani igei, pe3ynpTaTd i TEKCTH IHLIMX aBTOpIB MalOTh

HaJIX)KH1 ITOCUJIaHH Ha BiJINIOBIIHE IKEPETIO.

Moga Ta cTHJIb BUKJIAJIEHHS pe3yJbTaTiB

Juceprauiiina poboTa HanycaHa YKpaiHCEKOK MOBOIO.

Jlvcepraiis ckiagaeThes 3 BCTYILY, 5 pO3MiliB, BACHOBKIB, CIIMCKY JIiTEpaTypH
Ta NOAATKIB. 3aranbHuii o6car aucepranii 221 cropiHka.

Y BCTyINI 4YITKO BHKIQIEHO BCi CKIaJoBI CTPYKTYpM HayKOBOi pOOOTH:
aKTYaJIbHICTh TE€MH, aHadi3 IOHepefHiX AOCHiJXKeHb, METy, 3aBAaHHH, 00’€KT Ta
peaMeT OOCHIPKEHHS, HayKOBY HOBU3HY Ta NpakTU4YHe 3HaueHHs. BxazaHo nepeik
BUKODHUCTAHHX METOAIB Ta OCOOMCTHII BHEeCOK 3100yBadya. MoBa BHKJIaNEeHHS
BIATIOBI/IA€ aKaJIeMiYHOMY CTHIIIO.

Ilepimii po3fin MICTHTR TPYHTOBHHM OIVIAA JITEpaTypd 3 aKkiEeHTOM Ha
CTPYKTYPHI OCOOJIMBOCTI KPEMHI€EBMX HAaHOHHMTOK, METONH iX BHIOTOBJICHHS Ta
3aCTOCYBAaHHA y CeHCopax. Bukiam JjoriyHo nopineHuéi Ha MiApO3ALTH, B KiHLG
KOXXHOTO 3 fAKHX 3pOo0JIEHO NMpOMIXKHI BHUCHOBKH, a HalpUKIHLI — Yy3arajibHeHUH
miApo3ai1 « BucHOBKI.

Jpyrufi po3jiil HPUCBSIYEHHH BHMTOTOBJNEHHIO Ta JOCHIKEHHIO DE3UCTUBHMX
CEHCOPIB, B SIKMX B fAKOCTi YYTJIHMBUX ENEMEHTIB BHKOPHUCTAHO MACHUB KPEMHIEBUX
HaHOHUTOK. TeKCT pO3AlLy UYiTKO CTPYKTYypOBaHWii Ta J€rko NOCTYMHHM s
CIIPUHHATTS, BHUKJAJ CYNPOBOKYETHCS PHCYHKAMH, TaGMMINIMH Ta YHCIOBHMH
TIOPIBHAHHAMM 1 3aBEPILYE€THCS JJAKOHIYHUMH BUCHOBKAMH.

Tperiit posmin MiCTHTB HeTanbHUM OMMC TEXHOMOIII BATOTOBIEHHS iOXHHX
CEHCOpIB 3 p-N-MEPeXOfIOM Ha OCHOBI KPEMHIEBMX HAHOHHUTOK. ITOCTiIOBHO
PO3MIAHYTO BIUIMB TNAapaMeTpiB CHUHTE3y KPEMHIEBUX HAHOHMTOK Ha iXHi po6odi
XapaKTePUCTHKH. Y BHCHOBKax [0 PO3AiLy aBTOp HABOAMTH MOPIiBHAHHSA OTPUMAHHX
JIOJHNX CEHCOPiB 3 PE3UCTMBHMMH AaHANOTaMHM, HABEICHHMH y TOIEpeaHbLOMY
pO3aLIL.

YUeTBepTui  pO3AIN  NPHCBIYEHO  MOCIIIKEHHIO BIUIMBY  CTPYKTYpPHO1
Moaudikauii (i30TponHe Ta aHi30TpOmMHE TPaBJICHHA) Ta XIMIYHOI Moxaubikamii
(rpagen, dynepenu, Byrieuesi HaHOTPYOKH) MOBEPXHi MaCHUBY KPEMHIEBMX HAHHTOK




Ha napameTpM CeHCOopiB. 3MICT po3Ainy nobpe cTpyktypoBanwii. I'padiuni matepiatu
MOJIETUIYIOTh CHPUHHATTS MOPIBHANBHOIO aHasli3y BIUTHUBY Pi3HUX MOAM(iKaTOPIB.

IUstnit  po3ainm  MPUCBAYEHO pe3yjbTaTaM MNpPHKIAAHONO BUKOPHUCTAHHSA
pO3pO0OJIEHUX CEHCOPIB: y CEHCOpax MOAMXY, 3anaxy Ta AMMY. 3po0JIeHO BHCHOBKH
OO0 ONTHMAJIBHOIO BHAY MOAM(DIKaLil MOBEpXHI MacHBY HAHOHUTOK Jif
KOHKPETHUX 3aCTOCyBaHb CEHCOpPIB Y MEJMLIMHI, €eKONorii Ta XapyoBii
IIPOMMCIIOBOCTI.

Y 3aBepluaJbHOMY PO3JiJli HaBeAeHO IiJCYMKOBi BUCHOBKHM IO AMcepTaliiHOl
poOOTH, K1 BIATIOBIAIOTE METI Ta 3aBJaHHAM AociimkenHs. Y JlomaTkax MiCTUTbCA
mepenik myOixauii 3m00yBaya, a Takox TaGNuLi mapamMeTpiB OTPUMAHHX CEHCOPIB
Ta TEXHOJIOTIYHHUX PEXUMIB TX CHHTE3Y.

Juceprauifina po6ora odopmiena BianoBigHo a0 Bumor Hakazy MOH Vkpaiuu
BiJ 12 ciuns 2017 p. Ne 40 «Ilpo 3aTBepmxeHHs BUMOT 10 0(pOpMIEHHS AUcepTallii».

OnpuaroanenHs pe3yabTaTis AucepTaniiinol poGoTH

HaykoBl pe3synbraté pmucepramii BucBiTieHi y 16 HaykoBux myOJikamisx
3000yBaya, cepell sSKUX: 7 CTaTTed y HAYKOBMX BHUAAHHAX, BKIIOYEHMX Ha HaTy
OIyOIIKYBaHHs O Mepesiiky HayKoBHX (axOBHX BMJIaHb YKpaiHH;, 5 cTaTred y
[IEpPIOJUYHUX HAYKOBUX BHIAHHIX, MMPOIHAEKCOBAaHUX yV 6azax manux Web of Science
Core Collection Ta/abo Scopus, 3 skux 3 cTaTTi y BUJAHHAX, BIIHECEHHUX JI0 MEPIIOro
— TpeThoro kBapTuwiiB (Q1—Q3) BianosiaHo go kinacudikamii SCImago Journal and
Country Rank a6o Journal Citation Reports. Takox pesyneratv nuceprtatiii Oynu
anpoOoBaHi Ha 3 HayKOBHX (PaxoBUX KOH(EpEHLISX.

3n00yBay  omyOJlikyBaB  JAOCTaTHIO  KUIBKICTh HAyKOBHUX Mpallb, IO
BiloOpaXkaloTh  KJIIOYOBI  TEOPETMYHI W  EKCHEpUMEHTAIbHI  pe3yJbTaTH
nucepramniiinoro gociimkeHHs. Beil myOiikaliil IpoMIIIu peleH3yBaHHs, NMePeBipKy
Ha IUTariaT Ta omyO0JIikOBaHI Y BU3HAaHUX HAYKOBUX XypHanaX. PoOOTH 0XOmmo0Th
BECh CIEKTP IpoOJeMaTHKH, PO3IJISHYTOl B JMcepTalli, a BHECOK 3/00yBaya y iX
BUKOHAHHS € ICTOTHHUM.

TakuMm YMHOM, HAyKOBi pe3yJibTaTH, OINHCaHI B JAHCEpTALifHIi poOoOTI,
MMOBHICTIO BUCBITJIEHI Y HAYKOBHUX ITyOJIIKaLlsaX 3100yBayva.

Henojiiku Ta 3ayBakeHH# 0 AHcepTauiiHol poboTH.

- B Tekcti nucepramii IpHCYTHI JApyKapcbki MOMWIKM (HAmpHKIam, y
1a61.5.19). KpiMm Toro, He BCi BUKOpUCTaHiI CKOpOYEHHS Ta abpeBlaTypu HaJIeKHUM
yuHOM posumdpoBani abo BkmoueHi o Ilepeniky BHKOPHCTAHHUX CKOPO4YEHb.
3okpema, ckopouyeHHs AgNPs, ske YacTo 3yCTpidaeTbCs B TEKCTI, BIACYTHE Y




nepesiky i He po3wmudpoBaHe y TeKcTl Auceprauii. OcobnuBy yBary ciif 3BepHYTH
Ha BUKOPUCTAHHS Hepo3lin(ppoBaHUX ckopoueHb, Takux ak bBHT, BHT ta JIOC B
AHoTaiii. AHoTalid € CaMOCTIHHOI YacCTHHOIO pPOOOTH, 1 BCl BUKOPHCTaHI B HIi
CKOpPOYEHHSA MarTh OYTH 3pO3yMIIMMHM 4YUTayeBl 0e3 HeoOXiAHOCTI 3BEpPTATHUCS [0
OCHOBHOT'O TEKCTY YU NEPENiKy CKOPOUYEHb.

- Ilepenik karO4YOBUX CNIIB B AHOTalll HE CHCTEMATHU30BAHO, HaNpHUKIa,
Jipyre CJIOBO Ta OCTAHHE CJIOBO INPUCBYEHO CEHCOpaM, TpeTeE CIOBO - (POTOHIOAM,
IIOTIM - KpPEMHIEBI HAHOHUTKH, a I’ IT€ CJIOBO 3HOBY IIPUCBSIYEHO CEHCOPAaM - CEHCOPH
ocBiTiIeHOCTI i T.4. KpiMm Toro, cioBa MaioTh 6yTH B Ha3UBHOMY BIJIMIHKY OJHHMHH, a
B AHOTalii - GOTOYyTNMBI ceHCOpH, (POTOMIOMH TOLLO.

- Y po3ault 5 mnpencraBieHO pe3yJbTaTH 3acTOCYBaHHsS pO3po0JieHHX
CTPYKTYP JUIs CTBOPEHHS CEHCOPIB MOAMXY, 3amaxy Ta AuMy. Sk 3a3HadyeHo y BCTymi
JI0 PO3AUTY, AJISL IMX NOCTiIKEHb BUKOPUCTOBYBAJIUCA CTPYKTYPH €MHICHOIO THITY.
OnHak, y TeKCTi Iuceprallil He HaBeJeHO OOIPYHTYBaHHSA, YOMY MJISI TIPUKJIAJHUX
3aCTOCyBaHh Oyj0 oOpaHO caMe €MHICHHH THII CEHCOpa, a HE PE3UCTUBHUH YU
JIOOHMH THIM, XapaKTEPUCTHKM SKHX TaKOK JOCHIIKYBaIMCSI B IOMEPEIHIX
po3inax.

- DOI nepmwoi crarti y CcHHCKY IITEpaTypHHX JDKepej He BiJNOBIJA€E
J1HACHOCTI.

- Y TekcTl auceprauii € CTUNICTUYHI nomunkd. Hampukiaa, Ha ctop.62
BKa3aHO pIBHSHHA 2.5 3aMICTh pIBHSHHA 2.1; Ha cTop. 66 HanmMcaHo “CBiTYUTH IPO ...
niepeBaXXHy OIMONEKYISIpHY pekombiHauiio”, a Tpeba “CBIMYUTH MPO ... MEPEBAXKHO
O1MOJIEKYIIIpHY peKOMOIHaIiI0”, Y CIUCKY JiTepatypHuX mxepen DOI odopmneHHo
He OIHAKOBO: y mocuianuax 24, 27, 46, 50-53, 58-61, 66-75, 77-94 BuxopucraHo
https://doi.org/, a B inmux - npocto DOL.

BBaxkaro, 10 BHCIJIOBJEHI 3ayBaXX€HHSI HE € CYTTEBUMH, HE 3MEHIIYIOTH
3arajbHy HayKOBY HOBU3HY Ta NPAKTUYHY 3HAYUMICTh Pe3YJIbTATIB 1 HE BIUTHBAIOTH
Ha 3arajibHy O3UTUBHY OL[IHKY JAUCEpTaLliiHOl poOOTH.

BucHoBok npo auceprauniiHy podoTy

Bpaxaro, 1o auceprauniiiHa pobota 3m00yBaua crymneHs AokTopa dinocodii
Jlinesuua fIpocnaBa OnexciitoBuua Ha TeMy «HaHOPO3MipHI KpeMHI€BI OHOBUMIpPHI
CTPYKTYPH IJii CEHCOPIB (PI3UYHUX 1 XIMIYHHMX BEJHYHMH» BUKOHAHAa Ha BHCOKOMY
HayKOBOMY PIBHI, He IMOpYyIIyE€ IPHHIMUIIB aKageMiyHol J0OpOYEeCHOCTI Ta €
3aKIHYEHUM HayKOBHUM JOCIHIDKEHHSAM, CYKYIHICTh TEOPETHYHHX Ta MPAKTUIHUX
pe3yNbTaTIB SIKOIO PO3B'A3y€ HAYKOBE 3aBJaHHs, IO MA€ iCTOTHE 3HAYEHHS IS
rajgysi 3HaHb “ABTOMaTH3alis Ta npuianodbymysanus”. JlucepraliitHa poOoTta 3a




aKTYaJIbHICTIO, TIPAaKTHYHOIO I[IHHICTIO T4 HAYKOBOIO HOBM3HOIO MOBHICTIO BioBinae
BMMOraM YMHHOTO 3aKOHOAABCTBa YKpailHH, 10 nependayeri B n.6 — 9 «llopsaky
NPUCYIDKCHHST CTyNeHs JoKTopa ¢uioco(ii Ta CKacyBaHHS pillleHHS pPa3oBoi
CIeLIaNi30BaHOi BYEHOI paiu 3aKkiady BMILOI OCBiTM, HAayKOBOI YCTAHOBH [po
IPUCYIPKEHHA CTyTeHs TOKTOpa (Pijiocodii», 3atBepmreHoro ITocranosoro Kabinery
MinicTpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n00yBay JlineBuu Spocnas OnekciiioBUY 3aciayroBye Ha IpHCYKEHHS
CTyneHss Jokrtopa ¢inocodii B rany3i 3HaHb, 15 — Apromaruszaiis Ta
npunano0yayBaHHs 3a crieniaigbHicTio 153 — Mikpo- Ta HAaHOCHCTEMHA TEXHIKa.
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