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Jlinennua SIpocaapa OackctiioBita
Ha TeMy «Hanoposmipii kpenuicsi oHOBIMIpHI CTPYKTYPII [T CEHCOPIB

(PI3HYHIX | XIMiunnX BT,
NpcacTaBieHy Ha 3100y 1T cTynets 10KTopa (pitocodi

B ramysi 3anann 15 - ABTomaTtiizanis ta npinano0yayBans
3a cnemanbHICTIO 153 — MiKpo- Ta HanocHcTeMHa TeXHIKa

AKTYaJbHIiCTL TeMIT AlcepTallil.

Huceprauiiina po6ota mnpucBsyeHa po3poOli TEXHONOTii BHUIOTOBJIEHHS
BIICOKOE(EKTHBHUX CEHCOPIB (I3MUHMX i XIMIYHHX BEJTMYHH Ha OCHOBI KPEMHIEBUX
HAaHOHHTOK. AKTYaJIbHICTb JOCTIMXKEeHHA 3yMOBJeHa HEOOXIAHICTIO CTBOPEHHS
CEHCOpIB 3 MIABMLIEHOI YyTINBICTIO, KOPOTKMM YacoM BIiAryKy 1 BHCOKOIO
CEJIEKTHBHICTIO JUIA  CYYaCHHX CHCTEM MOHITOPHHIY CepeloBUlua, MEIHUHOl
NIarHOCTHKH Ta Oe3neku. 3ampornonoBadi TEXNONOTIUHI MiAX0AH, WO BKIIOYAIOTH
ONTHMI3aUil0 MapamMeTpiB CTBOPEHH MacuBy KpPEMHIEBUX HAHOHWUTOK Ta IX
MOAM(IKALII0, JO3BONAIOTE 3HAYHO MOKPAWNUTH poboUi XapaKTEpHUCTHKY CEHCOPIB,
LI{0 € BaXXJIUBUM KPOKOM Y pO3BUTKY MpHUIIa 00y ayBaHHS.

Ouinka o0oOrpyHTOBaHOCTI HayKoBMX pe3yJbTaTiB  Jauceprauil, IX
AOCTOBIPHOCTI T2 HOBHU3HH.

HaykoBa HOBU3Ha pe3yabTaTIB AUCEPTALIMHOrO IOCIIUKEHHS TOJrac B
HaCTyIIHOMY:

1) Bnepinie BCTaHOBJEHO 3aKOHOMIPHOCTI BIUIMBY TEXHOJIOTIYHUX I1apaMeTpiB
CTBOPEHHS MacHBY KPEMHI€BUX HAHOHUTOK METOJOM METAJIO-CTHMYJIBOBAHOTO
XIMiYHOro TpaBlieHHs (TUI MIAKIAAKHA, BMICT Ta 4ac TPaBJIEHHSA) HA CTaTHYHI
Ta JAMHAMIYHI [apaMeTpy CEHCOPIB (I3MYHUX Ta XIMIYHHUX BEJIMYMH
(pe3UCTUBHOr0/EMHICHOTO Ta AIOAHOIO THIIIB).

2) Po3pobneHo MeToA CTPYKTYpHOI MOAM(IKALIT MOBEPXHI MACHBY KPEMHIEBHX
HaHOHUTOK ILJIAXOM JOJATKOBOrO XIMIYHOIO TpaBjeHHs Ta BIeplIe
BCTAHOBJIEHO 3aKOHOMIPHOCTI BMJINBY BHAY Ta TPHBAJIOCTI TpaBlieHHS Ha
MmapaMeTpy Yy TIHBIIX eJIEMENTIB, L0 J03BOJIIIO MOKPAUUTH iX WBIAKOIIIO.

3) Po3pobneno Meron Ximiuxoi Mopmngikaiii MoBepXHi MacHBY KpEMHIEBIIX
HAaHOHHMTOK IIJIAXOM HaHeceHHs pi3HUX  BYIJIEUEBHX HaHOMaTeplasis
(bynepeuiB, ByrjieueBUX HAHOTPYOOK, rpageHy) Ta Breplie BCTAHOBJICHO



3AKOHOMIPHOCTI 1X BIUTHBY Ha napasmerpit Wy THBIHX cICMCHTIR, IO IO3BOJIIIIO
MIABHUHTI BEJHIHY TX Bi,lryxy,

4) Pospobneno metop CTPYKTYpHo-XiMiutiol  Mojinpikauii MOBCPXHI MacHBY
KPCMITICBHX 11A1IONITOK (NOC/uianiig 0aTKOBOro TpaBACHHA Ta Hallecels
BYrJICUCBHX HaHOMaTepianiB) Ta preplue BCTAHOBAEHO TEXHOMOTIMHI YMOBH,
{0 3HA4NO MOKpauuI poboui XapakTepHCTHKIT Yy TIHBIX CICMCHTIB (BIArYK
Ta WBHAKOMAILO).

JLOCTOBIPHICTb pe3yNbTaTIiB MiATBepAIKYETLCA Y3rOLKEHICTIO OTPHMAHHX JaHHX
3 TEpaTypPHUMIT JDKepeiaMil, BIKOPIICTAHSAM LWIHPOKOro CreKkTpa (Ii3iKo-XIMIUHIX
METOMIB aHali3y MaTepiaiB, 4 TaKoK 3HAUHOIO KUILKICTIO MyOmikauiil y sKypHatax,
IHAEKCOBAHNIX y 0a3i mamix Scopus, B TOMy uic/li BiftHeceHHX 10 1-2 KBapTHiB.
3arajlom aBTOp NMPOAEMOHCTPYBAB CUCTEMHIIT MiAXi[d 10 BAOCKOHAJIEHHS CEHCOPHHUX

XapaKTEPUCTHK IIAXOM  UijecnpsiMoBaloi  Momudikauii uyyTJHBOI TMOBEPXHI

HaHOCTPYKTYP.
HaykoBi  pocnimxenus  6ynu  Bukonani  3mobysauem  Ha  Kadenpl

mikpoenektponikn KTl im. Irops  Cikopcbkoro B pamkax HJIP Ne  2301/2-m
“ExonoriyHo Ge3neuni TexHONOTIT NepepobienHs HeAepeBHol pOCANHHOT CHPOBHHH
Y HaHOUENIONO3HI KOMMO3ML{iNHI MaTepiany MUl OpraHiyHOro MaKyBaHHs 1 3e/eHO]
THyukoi esnekTpoHiku” (2020-2022 pp) Ta iminiatusHoi Temu Ne 0123U105274
“OpraHiyHO-HeopraHiuHi TibpuaHi CTPyKTypH [Jisl eleKTpOHHUX ceHcopiB” (2023-
2025 p) nmim KepiBHULTBOM JOLleHTa Ka(eIpy MiIKpOeleKTpOHIKY, KaHIuAaTa
TEXHIYHUX Hayk, noueHTa Kosane Biktopii MuxaiaiBHHU.

OTxe, B AMcepTalliiiHiii poboTi MmocTaBjleHe HayKOBe 3aBHaHHsA AOCIHIIKEHHS
BIJIUBY TEXHOJOTIYHUX MapaMeTpiB CTBOPEHHsS MacUBY KPEMHIEBUX HAHOHUTOK Ta
jfioro moBepxHeBoi MoaMdikallii Ha MapaMeTpu CEHCOpPIB (ISMYHUX Ta XIMIYHUX
BEJIMYNH BMKOHAHO IMOBHICTIO, 3/100yBay MOBHOIO MIPOK OBOJIOMIB METOJOJIOTIED

HayKOBOI AISJIBHOCTI.

Ouinka 3micTy aMcepTauli, il 3aBeplliedicTh Ta JOTPHMAHHS TNPHHIHIIB

akaJeMiqHOI 106po4YecHOCTI.
3a cBOIM 3MicTOM AMcepTaliiiHa poboTa 3m100yBaua Jlinesuua $1.0. MOBHICTIO

Bignosigac CraHmapTy BMIIOI OCBITH 31 creuiaibHocTi 153 — Mikpo- Ta
HaHOCHCTEMHa TeXHIKa Ta HampsAMKaM JOCHIDKEHb BIAMOBIAHO JO OCBITHBOI

nporpamu «Mikpo- Ta HAHOCHCTEMHA TEXHIKa.
JuceprauiiiHa poboTa € 3aBEpLIEHOI0 HAYKOBOMW TMpauerd 1 CBIOUUTE PO

HasBHICTb 0COOMCTOro BHECKY 3700yBaua y HaykoBHil HarpsiM «HoBI peyoBHHH I

MaTeplajiny.
PosrnauyBmn 3BIT MomiOHOCTI 3a pe3yiabTaTaMH TNepeBIPKH AucepTalliHOl

podOTIl Ha TEKCTOBI CMIBMAAiHHSA, MOXHA 3poOHTH BHCHOBOK, L0 JilcepTauliina

pobota JlineBuua Spocnasa OnexciiioBnua € pe3yapTaToM caMOCTIHHUX AOCITIIKEHD
3100yBayva 1 He MICTHTB elleMeHTIB Qanbcudikauii, koMnurauii, padpukauii, niariaty



Ta 3anoynucnn. Bukopuerani iaei. pesyanrani i TCKCTI THUIING ABTOPIR AGHOTE
HAJICAHT HOCHIIANNA HA BLINOBIIHE JLRepesio.

MoBa Ta CTILIL BHKIAICHI Pe3V.ILTATIB.

Jluceprauniina podoTa nHanicana VKPalHCLKOKO MOBOIO.

Jlnceprauis cKIa1acTLes 3 BCTYHY, 5 po3iisiiB, BIICHOBKIB, CIIICKY JITEPaTypH
Ta JI0JIATKIB. 3arajibHiii oOcar ancepraiii 221 cropiika.

PesynbTaTil  npoBeienix  gochikeHb  OpelCTaBiieHl  CTPYKTYpOBaHo.
110CIIA0BHO 13 BIKOPICTAHHAM 3arajibHONpIIiHATOT TEPMIHOJOTI JUIS HANPAMKY
JUICCPTAIITIIX  IOCAULKCHL  Ta  JoTpuMaliiisgM  MCPEBAKHO  HAYKOBOTO  CTHIIIO
Hanicaniis.

Y BeTymi Joriuno BHKnajclio nayKobe NIATPYHTA TCMIl, 0OrpyHTOBaHO I
aKTyanbHICTb, BH3HAUYCHO MCTY, 3aBaaHiis, 00 €KT, MPCAMCT, HAyKOBY HOBH3HY I
NpakTIYIly 3nauyulicTb. Brknag crpykTypoBanuii  BIANOBIAHO O BHMOTM [0
aiceptauiii aoktopis ¢inocodii. Mosa Biamosigae axamemiuinomy cTHO, 0c€3
CTIIICTIYHIIX ab0 rpamMaTiYHIIX MOMIIOK.

[lepwnii  po3ain  npucBsyeHuil adajizy JITepaTypHHX JaHUX 3 TEMY
nocmkeHHs. O MeToiB oTpUMaHHs KPEMHIEBUX HAaHOHMUTOK, 1X CTPYKTYypH Ta
3aCTOCYBAHHS BHKIANEHO HOCTATHBO MOBHO Ta TMochigoBHo. KoskeH NiApO3au
3aBEpPUIYETHCS YITKUMU BUCHOBKaMHU. [IpodeciiiHa TepMIHONIOTIS € KOPEKTHOHO.

Y Japyromy po3gmiii ONMHCAHO TMMOCIIJZOBHICTE BHTOTOBJIEHHS PE3UCTHBHUX
CEHCOPIB Ha OCHOBI KPEMHIEBUX HAHOHMTOK i BIJIMB TEXHONOMYHUX TapaMeTpiB Ha
IX XapaKTepUCTHKH. ABTOp BHUKOPHCTOBYE TOYHI (OPMYIIIOBaHHSA, BMUIO ONEPYE
YIICIIOBHMH AaHIIMU Ta NPOBOANTH IPYHTOBHUI MOPIBHANBHII aHaI3.

TpeTiit po3ain MICTUTE OTMMC TEXHOJIOTIT BUTOTOBNEHHS MIOAHHX CEHCOpIB Ha

OCHOBI KPEMHIEBMX HAHOHWUTOK 3 p-n mepexonom. JoCniIKeHO BIUIMB MapaMeTpiB
CHHTE3Y KPEMHIEBUX HAaHOHWTOK Ha CTaTU4HI Ta JMHAMIYHI XapaKTeplCTHKH TaKHX

ceHcopiB. [TpoBeieHO CMIBCTABNEHHS AIOAHUX Ta PE3NCTHBHIIX/EMHICHIX CEHCOPIB,

OTpHMaHUX B po0OTI.
YeTBepTuil  po3all  TPHUCBAYCHHUI  JOCHIIKEHHIO BIJIIIBY  TIOBEPXHEBOI

MOIHMQIkallil MacHBY KpeMHIEBUX HaHOHUTOK Ha MapaMeTpH CEHCOpiB (CTPYKTYpHa,
XIMIYHAa Ta CTPYKTYpHO-XIMIYHA MOAMQIKalit 3 BUKOPHCTAHHAM TIpadeHy,
bynepeHiB, ByrneueBMX HaHOTPYOOK). Bmueplie BcTaHOBIEHO 3aKOHOMIPHOCTI
BIJIMBY THUIYy Ta KUIBKOCTI MOAM(IKATOpa Ha CTaTHYHI Ta JUHAMIYHI
XapaKkTEePUCTUKH, 10 JO3BOJIUIO MOKPAIUTH poboUi MapaMeTpH CEHCOPIB.

[T"ATnil po3ain MicTHTB MpHKAAAN MOXKNIBOrO MPaKTIHYHOrO 3aCTOCYBaHHS
CEHCOPIB, BUIOTOBJIEHNX Ha OCHOBI MOAM(IKOBAHUX KPEMHIEBHX HaHOHUTOK y
CEHCOpaX 3anaxy Ta AnMy. HaBeeHo TOpiBHANBHMIT aHATT3 XapaKTepICTIK NPITaiB
1A PI3HUX TUNiB Moandikauiil. BusHaueHo onTiMaNbHi KOH(ICypauii CeHCopiB A
KOHKPETHIIX MEAHUHIIX Ta MPOMHCIIOBIIX 3aCTOCYBAHb.




Y BICIOBKaX 1o po6oTi cTieno ii nocninoniio MiAGHTO MiJICYMKIN TOCTITKCIHIA.
Y JloaaTkax npenactaBieHO CHCOK nyOnikauiii 1 rosicHeHHsT U010 BHECKY aBTOpa B
HIIX, @ TakoXx Tadnnui 3 xapaktepicrukami 3paski  ceiicopin. Bech  TekeT
BITPHMANO Y €IIOMY CTHAICTHYHOMY hopMmaTi.

Hitceprauiiina po6ota odopmnena signosimio go Binmor nakazy MOI Ykpait
BiA 12 ciuns 2017 p. Ne 40 «I1po 3aTBepikerist BHMOr 10 OQOpPMACHIA IICCPTALLIT.

Onpumoanenns pesyabraTie guceprattiiinot podoTi.

HaykoBl pesynbTtatit miceprauii Bucsitmieni y 16 HaykoBHx ryOsikauisx
3000yBava, cepen akux: 7 crarreil y HaykoBblX BHAAHHAX, BKJIIOYEHIIX Ha JaTy
OMyONIKYBaHHA 1O Nepeniky HaykoBHX (aXoBHX BHIaHb YKpaitu, S cTartTeil y
MEPIOAIYHIIX HAYKOBIIX BIHIOAHHSX, npoinjgekcosanix y 6azax agannx Web of Science
Core Collection ta/abo Scopus, 3 skux 3 ctaTTi y BHaaHHsaX, BIAHECEHUX 10 MePLIOro
— TpeTboro kBaptiunie (Q1—Q3) sianosigno no knacugikauit SClmago Journal and
Country Rank a6o Journal Citation Reports. Takoxx pe3ynbTaTd AucepTaii Oy

anpoOoBaH1 Ha 3 HAaYKOBIX ()axOBIX KOH{EPEHLIsX.
[Tybmikauii 3g06yBaua, BHKOWani 3a TeMOlo JuicepTauii, OmyonikoBaHi Y

CMEUIANI30BAHIIX peUeH30BaHUX BHAAHHAX, U0 IHACKCYIOTbCA Yy MIKHAPOAHHX
HayKOMETpHYHIX 6a3aX Ta BXOJATL JO IMepesiKy HayKoBUX (PaxOBUX BUIAHb
YKpaiHd. BoHM mpoliuM mepeBipKy Ha BiINMOBIAHICT NPUHLMIIAM aKaJeMIYHOI
JIOOpOYECHOCT], 30KpeMa aHTHUMJariaTHy ekchepTuzy. Marteplaid MyoKauii
MOBHICTIO BIANOBIAAIOTE 3MICTY 1 CTPYKTypl AUCEPTALiHHOI pOOOTH, a BHECOK
3100yBaya B KOXKHY 3 HUX € MIATBEPIKEHUM | 3HAYYILINM.

TakuM YMHOM, HaAyKOBI pe3yJbTaTW, OINHWCaHI B AUcCepTalliiHiil, pOOOTI
MOBHICTIO BHCBITJIEHI Y HAYKOBUX MyOJTikauisx 3q00yBava.

Heponixkn Ta 3ayBakenns X0 AdcepTalliiinoi podoTH.
1) BincyTHili aHani3 JOBro- Ta KOPOTKOTPIBAIOl CTabIIBHOCTI XapaKTeplCTIK
OTPMMAHMX 3pa3KiB OJHOBUMIPHHX KPEMHIEBHX CTPYKTYpP, BIITBOPIOBAHOCTI
rmapaMeTpiB CEHCOpPIB, BUTOTOBJEHIIX 3a 3aMpoONOHOBAHOIO TeXHONOricl0. Taka

iHQopMalis € KPpUTHUYHO BaXITMBOIO IUTA OLIHKI HaAIiHOCTI Ta MpakTHUHO!
MPUAATHOCTI pO3pOONEHUX OAHOBIMIPHUX KPEMHIEBIX CTPYKTYp JUIA
CEHCOpIB, OCKIJILKM KpEMHIII Ma€ BNACTHBICTbL OKIICIIOBATHCSA 3 4acoM, a
BpaXOBYIOUYM HAHOPO3MIPU HUTOK LIl yac MOXe OYTH JOCHTbH KOPOTKHM.

2) IcHyloTh Henoniku QopMmartyBaHHA Ta NpPEACTABAECHHA AaHUX Yy TaOmHusAX
Jlonatky b, 10 yckiiagHIOE CripHiiMaHHs BEJIMKOTro 00’ €My UHCIIOBHX OaHHX.
Takox y nesakux tabnuusax, sokpema B Tad. b.12, npucyTHI MOPOKHI KOMIPKH
ado komipki, 3anoBHeHl cumBosom Tipe ("-"). He 3apxan 3po3ymino, il
O3Hayae 1€ BIACYTHICTL JaHuX, IX HEpPEJeBaHTHICT, MJIS  JaHOro

3pa3ka/mapamMeTpy, 4il Ue TIPOCTO NPOMnycK. BiACYTHICTE MOACHEHB LIOIO
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JnaucHis TakiX KOMIpOK MOIKe MpH3BCCTIl JIO HCNpPaBHILIOL iTepnpeTaitii

aannx.
Bpa)kalo, 110 BICIOBACHI 3ayBayKeHIs HC € BHBHAYAILITIMIL | HE 3MCHIUIYIOTE

3aranbiy HayKoBy HOBH3ILY Ta APAKTIUILY 311a4HMICTL PC3YJILTATIB Ta 11C BIUNIBAIOTL
Ha MO3UTHBHY OLIHKY AucepTauiiinol podoTi.

BiiciioBok npo ancepTtautiiny pobory.

Bpaxkalo, 110 AicepTauiiina pobota 31p00yBaua cTyneHs Lokrtopa Qisocodii
Jlinesuua SIpocnasa OnekcifioBiiua Ha Temy «Hamopo3Mipii KpEMHICBI OLHOBHMIPH
CTPYKTYpH IJIs CEHCOPIB (I3MUYHHUX 1 XIMIYHUX BENHUUII» BUKOHAHA Ha BHCOKOMY
HayKoOBOMY piBHi, He TOpYWYE NPHHUMIIB aKaleMiyHOT H0OpOUECHOCTI Ta C
3aKIHYEHIIM HAyKOBUM OOCHIIKEHHAM, CYKYIHICTh TEOPETHUHHX Ta MPaKTHYHHX
PE3YNLTATIB AKOrO PO3B'A3YC HAYKOBE 3aBJaHHsi, IO MacC ICTOTHE 3HAYCHHS IS
ranysi 3HaHb ABTOMaTH3auWis Ta npuaagodyuysanns. [uceprauiiina podora 3a
AKTYanLHICTIO, MPaKTHYIIOIO WilHICTIO Ta 11ayKOBOIO HOBH310I0 MOBHICTIO BIAMOBIJIAE
BIIMOTaM YITHHOrO 3akonojascTBa YKpaiuu, o nepeadaucti B n.6 — 9 «llopaaky
MpICYIKEeHHs cTyrens poktopa (inocodil Ta ckacyBains pILICHHA Pa30BOl
creliani3oBaHol BYCHOI pail 3akJiagy BHUIOT OCBITH, HAyKOBOI YCTaHOBI TpO
MPUCYIKEHHS CTyMeHs JokTopa (inocodii», 3aTBepmkeHoro I[ToctanoBoto KadiHety
MiHictpiB Ykpainu Big 12 ciung 2022 p. Ne 44.

3pn06yBau JlineBuu JSlpocnaB OnekcliioBUY 3aciyroBye Ha MNpPUCYIUKEHHA
cTynmeHs goktopa (inocodii B ramysi 3HaHb 15 — ABTOMaTu3allg  Ta
Npuiano0ymyBaHHs 3a criellianbHicTio 153 — Mikpo- Ta HAHOCHCTEMHA TEXHIKA.

PeucH3enr:
JIOUEHT KadheipH MiKPOEJIEKTPOHIKH

hakynLTeTy eNeKTpOHIKH
HauioHaLHOrO TEXHIMHOMO YHIBEPCUTETY YKpalHU

«KuiBCHbKHiT mosliTeXHIUHMI IHCTUTYT IMeHI [rops Cikopcbkoroy,
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