BIIAI'YK
o(iiitHOTO OMMOHEHTA Ha AUCEPTAaIliiiHy poOoTy
Jlanmynu BrnagucnaBa AHarosiioBuya
Ha TeMy «CeHcopH BOJIOTOCTI Ha OCHOB1 HAHOIIEIIOJIO3HU JIJISl THYUYKO1 €JICKTPOHIKNY,

MIPENICTaBIICHY Ha 3M00yTTS CTYIEHs ToKTopa (himocodii

B Taiy3i 3HaHb 15 - ABTOMaTu3aIis Ta npuiaano0ynyBaHHs
3a criemiaibHICTIO 153 — Mikpo- Ta HAHOCHCTEMHA TEXHIKa

AKTyaJIbHICTb TEMH AOCTiIKEHHS.

Hucepraniitna pob6ota Jlanmynu B.A. € 3aBeplieHOI0 HAyKOBOKO Mpalero Ta
IPE/ICTaBIIs€ KOMIUIEKCHE CHUCTEMAaTH4HE JIOCIIDKEHHS THYYKUX O10pO3KIIaIHUX
CEHCOPIB BOJIOTOCTI JUIsl 3aCTOCYBaHHA y MeAn4Hii cdepi. [lepeBaroro Takux ceHCOpiB
€ 1X 3JaTHICTh JO PO3KJIAJaHHS y MPUPOJHIX YMOBAaX, HE CTBOPIOIOUM 3a0pYIHEHHS
HABKOJIUIITHBOTO cepenoBuina. KpiM Toro, BUHMKHEHHS OCTaHHIM 4YacoM CBITOBHX
MaHJIeMill CTaBUTh HOBI BUMOTH /10 O10MEIMUHUX MPHUIIA/IIB, K1 MAIOTh Oe3mocepeaHiil
KOHTaKT 3 TUIOM JIIOAMHH, 30KpEMa BUHUKA€E MOTpeda B po3poOIll OXHOPA30BUX
ceHcopiB. Came aJi1 BUTOTOBJICHHS TaKWX MPHIIAJIB J00pE MiAXOJATh 010pO3KIIaaHI
MaTepiaii, OCKUIbKU IMiClIi BUKOPUCTAHHS TaKWil MpuIa] HE MOoTpedye creniaabHol
yTHITI3AI1].

JocnikeHHs:, pe3yiabTaTd AKUX BUKIAJEHI Yy JAHMCepTalliiHii poOoTi,
BUKOHYBaJlocsi B pamkax HJIP: Ne 2301/2-n “Exosnoriuno Oe3medHi TEXHOJIOTIi
nepepoOJIeHHS HEJAEPEBHOI POCIMHHOI CUPOBUHHM y HAHOIICJIONIO3HI KOMITO3UIIIHHI
MaTepialiv JJisg OPraHIYHOTO MaKyBaHHS 1 3€JIEHOI THy4Koi enekTponiku” (2020-2022
pp); Ta Ne 0123U105274 “OpraniuHo-HeopraHiuHi TiOpUIHI CTPYKTYpH JUIs
eNEeKTPOHHUX ceHcopiB” (2023-2025 p), mO CBIAYUTH NPO NPAKTUYHY IIHHICTH
JIOCIIIKEHHS.

Takum 4rHOM, BBaXKaro, 1110 TeMa JIOCIIKEHHS 0€3MEePEUHO € aKTyaJbHOIO SIK 3
HAYKOBOT, TaK 1 3 MPAKTUIHOI TOUKH 30DYy.

OuiHka 00rpyHTOBaHOCTI HAYKOBMX Pe3yJbTaTiB AucepTallii, ix
JAOCTOBIPHOCTi TA HOBU3HM

Hai16inp11 BaxIIMB1 HAyKOBI HOBI HAyKOBI PE3yJIbTaTH, 110 OTPUMaH1 y Mpolieci
BUPIIICHHS AUCEPTAIlIMHUX 3aBAaHb, TaKi:

- BCTAQHOBJICHO BIUIMB MAacH (TOBIIMHH) BOJIOTOUYYTJIMBOI IIJIIBKH, BHUXIJHOTO
MaTepiaay Ta METOAY €KCTPaKIlii HAHOIICJIFOJIO3W Ha CTaTUYHI Ta IMHAMIYHI TapaMeTpu
TBEPAOTIIILHUX CEHCOPIB BOJIOTOCTI;



- CTBOPEHO THYYKI CEHCOPH BOJIOTOCTi, II[0 HE TOCTYNAIOThCS CBITOBHM
aHaJoraMm Ha OCHOBI IITYYHHUX MOJIMEPIB, y SKUX HAHOLETI0I03a BUKOPUCTOBY€ETHCS
SK MEXaHIYHa OCHOBAa Ta YYyTIMBHH IIap OJHOYACHO, IO JO3BOJIIO 3MEHIIUTH
KUIBKICTh TEXHOJIOTIUHUX ONEepalliii BATOTOBJICHHS THYYKUX CEHCOPIB Ta 3a0e3MeYnTH
MOBHY 010pO3KIaAHICTh TAKUM MIPUIIA/IaM;

- CTBOPEHO HAaHOKOMIIO3UT Ha OCHOBI HAHOLEJIONIO3H Ta MOJIBIHIJIOBOTO CIIUPTY
1 THYYKi CEHCOPHU Ha 1X OCHOBI, 0 3a0€3MeYIIO MiABUIIECHHS INITACTHYHOCTI MaTepiaty
HAHOIIEJIOJIO3U Ta 1 BOJIOTOYYTIUBOCTI;

- CTBOPEHO €MHICHI CEHCOPHM BOJIOTOCTI Ha OCHOBI KapOOHI30BaHOI
HAHOIIEJTIOJIO3H, 1[0 3MEHIINJIO Yac BIATYKY THYYKHX CEHCOPIB BOJIOTOCTI BTpHUI, 110
CIIBMIPHO 31 CBITOBUMH aHAJIOTAMU;

JloCTOBIpHICTH Ta OOIPYHTOBAHICTb OTPUMAHUX pE3YJIbTaTiB 1 BUCHOBKIB
MiATBEP/DKYETHCSI BHUKOPUCTAHHAM J00pe ampoOOBaHMX METOIWK, HABEACHUMU B
JUcepTailii pe3yibraTaMu psily BUKOHAHMX aBTOPOM JIOCHIIB, iX ampoOalli€ro Ha
MDKHApOJHUX HAyKOBHX 1 HAYKOBO-IPAKTUYHUX KOH(MEpPEHUIAX Ta MyOJiKalisiMH Y
(haxOBHX HAYKOBUX BHJIAHHSIX YKpaiHU 1 3aKOPJAOHOM.

OTpumaHl HAayKOBI pe3yabTaTd BIJ3HAYAIOTbCI HOBU3HOK, Ta JAIOTh
MOXJIMBICTh CTBOPEHHSI CYyYaCHHMX OJHOPAa30BUX CEHCOpIB BOJIOTOCTI, SIKI MOXYTb
3HAWTH 3aCTOCYBAaHHS B rajy3i O10METUIIMHHU.

Otxe, B aumcepTamiiiHii poOOTI IOCTABJICHE HAyKOBE 3aBJaHHS BHKOHAHO
MOBHICTIO, 3/100yBa4 MOBHOIO MipOO OBOJIOJIIB METOJIOJIOTI€I0 HAYKOBOT A1SIITbHOCTI

aKaJeMIi4HOI 100p04eCHOCTI.

3a cBOIM 3MICTOM auceprailiiiHa podora 3100yBava Jlammrynu B.A. nmoBHICTIO
BianoBigae CTaHapTy BUILOI OCBITH 31 crierianbHoCTI 153 — Mikpo- Ta HAaHOCHCTEMHA
TEXHIKa Ta HapsMKaM JIOCIIKeHb BIAMOBIIHO J0 OCBITHBOI Iporpamu «Mikpo- Ta
HaHOCHUCTEMHA TEXHIKa.

Huceprariiitna poboTa € 3aBEpIICHOI HAYKOBOIO TMpaIelo 1 CBITYUTH TPO
HasBHICTh OCOOMCTOrO BHECKY 3100yBaua y HaykoBuil HampsiMm «HoBi pedoBuHU 1
MaTepianm.

Po3misiHyBIIM 3BIT MOMIOHOCTI 3a pe3yibTaraMH MEPEBIPKH IUCEpPTaiiHOI
poOOTH Ha TEKCTOBI CIIBIIAJIHHSA, MOXHA 3pOOMTH BHCHOBOK, IO JWCEpTalliiiHa
pobora Jlammynun BrmanucinaBa AmxaronifioBUYa € pe3ysIbTaTOM CaMOCTIMHHMX
TOCHIpKeHb 3700yBadya 1 HE MICTUTh e€JeMEeHTIB ¢anbcudikaiii, KOMIUIALII,
(abpukariii, muariaty Ta 3ano3uueHb. Bukopucrani iei, pe3ynbTaTy 1 TeKCTU 1HIINUX
aBTOPIB MAIOTh HAJICXKH1 IMOCUJIAHHS Ha BIJIMOBIHE JKEPETIO.



MoBa Ta cCTH/Ib BUKJIA/ICHHA Pe3yJbTaTiB.
Huceprariiina poboTa HarrMcaHa YKpaiHChKOIO MOBOIO.

Jluceprariisi CKIaaeThCs 3 BCTYIY, S PO3/UTIB, BUCHOBKIB, CIIUCKY JITepaTypH
Ta JOAATKIB. 3aranpHuil oocsr aqucepraitii 178 cTopiHoK.

Pesynbratm  mpoBemeHMX — MOCHIKCHb  TMPEACTABICHI  CTPYKTYPOBAHO,
MOCJIIOBHO 13 BUKOPUCTAHHSM 3arajlbHOMPUIHATOI TEPMIHOJIOTII JiI1 HAaIpsIMKY
JUCEpTALlifHUX JTOCHI/DKEHb Ta JOTPUMAHHSM TEPEBAKHO HAYKOBOTO CTHUIIIO
HaIlCaHHS.

Y BCTymNi HaBEIEHO aKTYyaJbHICTh AOCTIIKEHHS, PO3MISHYTO CTaH PO3BHUTKY
HAyKOBOTO HAaIpsIMy, BA3HAUEHO METY Ta 3aBAaHHA JOCIIIKEHHS, OKPECICHO 00’ €KT,
OpEeIMET 1 METOAM JTOCIIIKEHHS], @ TAKOXK HAYKOBY Ta IIPAKTUYHY HOBU3HY PE3YJIbTATIB.
Bxkazano ocobuctuii BHECOK 37400yBada Ta HaJaHO 1H(POpPMALI0 IPO BepudiKalito
pE3yabTaTIB Ta iX MyOJIiKallio.

[lepmwmii po3aUT MICTUTh OIVISA ICHYIOUMX JATYUKIB BOJOIOCTI, MOSICHIOE
OPUHIMI X poOOTH, KOHCTPYKIIIO Ta MaTepiaiu, 3 KX BOHU 3poOieHi. HaBenaeHo
BUCHOBKH JI0 PO3ILTY.

VY npyromy posmaiiai 3M1IMCHEHO MOJIEIIOBAaHHS MapaMeTpiB JaTYUKIB BiJHOCHOT
BOJIOTOCTI Ha OCHOBI CTPYKTYPHU €JIEKTPOIB Ta TOBIIMHU BOJIOTOYYTIUBOL TUTIBKH J1JIS
€EMHICHUX Ta PE3UCTUBHHMX JaTyuKiB. Bu3HaueHO MexaHi3M ajacopOrii Ha OCHOBI
pe3yNbTaTiB eKcrepuMeHTIB. OIiHEHO, SIKa TOTOJIOT1S Ta PO3MIPH HANO1IBIII M1 IXOASATh
JUTSI BATOTOBJIEHHS PI3HUX TUMIB JaT4uKiB. [IpencraBieHo BUCHOBKY 10 pO3LTY.

Tpetiii po3ail TPUCBAYCHUN TBEPAOTUIBHUM JIaTYMKAM BIJIHOCHOI BOJIOTOCTI
MOBITPS HA OCHOBI cuTany. JloCHiIKEHHS TPOBOAMIOCS 3 METOIO BU3HAYCHHSI BILJTUBY
TOBIIMHHU BOJIOTOUYTIMBO1 TUTIBKH, BUXIJHOTO MaTepialy Ta METOAY EeKCTPakKIlii Ha
napaMeTpu CEeHCOpiB. PO3MIsIHYTO 3a7€XHOCTI MapaMeTpiB CEHCOpa Bij 3a3HAYEHUX
¢dakropiB. HaBeqeHO BUCHOBKH J0 PO3JLITY.

YeTBepTuit po3aul NIPUCBIYCHUN TOCTIHKECHHIO THYYKHUX CEHCOPIB Ha OCHOBI
HAHOIICJTIONIO3U Ta 11 Moaudikaiiil. BuzHaueHo 3a1eKHOCTI XapaKTEPUCTUK CEHCOPIB
BIJl XIMIYHOTO CKJaJly MarepiajiiB, JOCIIKEHO BIUIMB Aedopmallii Ha mapamerpu
JATYMKIB Ta 3aTHICTh MaTepiary 10 610710T14HOTO po3kiaaaHHs. HaBeneHo BUCHOBKH
710 PO3ALITY.

VY n'sToMy po3nuti po3MISHYTO 3aCTOCYBaHHS JATUYMKIB JJII MOHITOPUHTY
JTUXaHHS JIIOJWHU B 3aJIEKHOCT1 BIJl Marepiajly BOJIOTOYYTIMBOIO IIapy Ta YMOB
NIPOBEICHHS eKCIIepuMenTy. [IpencTaBieHo BUCHOBKY 0 PO3ILTY.

Po3gin «OcCHOBHI HayKOBO-TIPAKTH4YHI PE3YJAbTaTH Ta BHCHOBKW» MICTUTh
y3arajbHEH1 BUCHOBKH IIIO/I0 AUCEPTAIIHOI pOOOTH.



VY nomarkax HaBeAEHO MepesiK MyOsiKaiiili 3a TeMOI JaucepTallii, 3a3HaueHO
OoCOOMCTHH BHECOK Yy KOXKHY poOOTy Ta  TPEACTaBICHO  Pe3yabTaTd
EKCIIEPUMEHTATLHUX TOCTIKCHD Y BUTIISI TaOJUYOK.

Huceprariitna pobota odopmiiera BiamosinHo 10 Bumor Hakasy MOH VYkpainu
BiJ 12 ciuns 2017 p. Ne 40 «IIpo 3arBepmkeHHs: BUMOT 0 0OPMIICHHS JUCEPTALIii».

OnpwiroaHeHHs pe3y/bTaTiB JUCEPTALIIHOI po0oTH.

HaykoBi pesynpraté gucepraliiii BHUCBITIICHI y 12 HaykoBUX MyOJiKarisx
3n100yBaya, cepel SKHX: 6 cTaTel y HAyKOBUX BHJIAHHSX, BKJIIOUEHHUX Ha JaTy
OnmyOJiKyBaHHS 70 TEpeniKy HayKoBUX (DaxoBUX BHIaHb YKpaiHW; 2 CTaTTi y
NeploINYHUX HAYKOBUX BUIAHHSX, MPOIHJEKCOBaHMUX y Oa3zax ganux Web of Science
Core Collection Ta/abo Scopus, 3 IKMX 2 CTaTTi y BUJIaHHAX, BITHECEHHUX JO MEPUIOTO
— Tpetboro kBapTuiiiB (Q1—Q3) BinnmosinHo A0 kinacudikamii SClmago Journal and
Country Rank a6o Journal Citation Reports.

Takox pesynbTaTu auceprailii Oyiau amnpoOoBaHi Ha 4 HaykoBHX (HhaxOBUX
KOH(EpEHIIisX.

HaykoBi myOmikariii 3m00yBada 3a TEMOIO JucepTallii NpoMIuId MepeBipKy Ha
mjariaT 1 peleH3yBaHHS Ta BIANOBIAAIOTh BHMOTaM CIEIIAII30BAHUX HAyKOBUX
KYpHaJIiB K B YKpaiHi, Tak 1 3a KOopaoHOM. lle cBiIUUTH PO BUCOKHI HAyKOBHIA
piBeHb pOOIT 1 BIAMOBIAHICT NMPUHIMIAM aKaJeMidHOi JoO0podecHocTi. 3a00yBay
3poOUB 3HAUHUI OCOOMCTHUN BHECOK y BCl HAYyKOBI MyOJIiKalii, SKi OXOIUIIOKOTh YCI
aCMEeKTU JUCEPTAIITHUX JTOCITIIKEHb.

TakuM YMHOM, HAyKOB1 pe3y/bTaTy OMMCaH1 B IUCEPTaLlliHIi poOOTI MOBHICTIO
BUCBITJICHI Y HAYKOBHX MyOmiKaIisax 3100yBayva.

Henmoustiku Ta 3ayBaseHHs 10 AUcepTaliiHOI po0OTH.

1. He 30BciM KOpeKTHO C(HOPMYIIbOBaHI AESKI MyHKTU HAYKOBOi HOBU3HH. Tak
HampuKiIaa, B IMyHKTax 2,3,4 croyarKy 3poO0JIEeHO HArojaoc Ha MpaKTHYHIH
IIHHOCTI JOCIIKEHHS, BUKOPHUCTOBYIOUH cJIOBO «CTBOpPEHOY», a MOTIM Ha
HAyKOBIM YaCTHHI HOBU3HM. 3HAYHO Kpauie Oyso O croyarky BHUCBITIIOBATU
HAyKOBY CKJIaJIOBY.

2. 3 pobotu HE 3pO3yMUI0, YW JOCIIHKYBaBCSl BIUIMB CTOPOHHIX (haKTOPIB
(OCBITJIEHICTh, Ta30BUM CKJaJ OTOYYIOHYOIO CEpeJOBHINA TOIIO) Ha
napameTpy CEHCOPIB BIIHOCHOI BOJIOTOCTI, TOCHIKEHUX Y POOOTI.

3. B poGoti He 0oOrpyHTOBAaHO BUOIp METOAY IOCHIIKEHHS 010pO3KIIATHOCTI
HAHOIENIONIO3W Ta ii Momudikaiiid (MOJbOBUMA EKCIIEPUMEHT), aKe €
CTaHJapTHI METOIUKH IIIO/I0 OI[IHKU 3MIHU XIMIYHOTO CKJIay Marepiaty i
yac 010pO3KJIaJaHHs.



4. B nmociiUKeHHI poOMTBCsS HAroloc WO 3HAYHOK O0IacTIO 3aCTOCYBaHHS
CEHCOPIB 10 PO3pOOJISIIKCS € MOHITOPUHT 310poB’ s JitoAuHU. [Ipo 1e Takox
CBIAYMTH JOCJIMUKEHHS BMKOHAHI y TI’STOMY pO3MAiJi CEHCOpPIB A
MeIMYHOro 3actocyBaHHs. [Ipu nmpoBeaeHi TaKKX AOCTIIKEHb JykKe 0aKaHo
MOrO/UKEHHSI METOAMKH BHIMPOOyBaHb 3  BIIMOBIAHUMH MEIWIYHHUMH
daxiBusgMHU.

5. Y po6oTi MaloTh Miclle NPHKPi OAPYKiBKM, HANpUKiIan Ha cTop. 16 ¢pasa
«3a3BWuaii, B JiTeparypi A1 bOr0 BUKOPUCTOBYIOTH LUTYYHI MOMIMEPH, SKi
noTpebyroTh CreliaabHOl yTHIII3allil.» 3ancaHa 3 JIOTYHOK TOMHIIKOIO, 10
TEKCTY i€ MOCHJIaHHs Ha TabJMLI SKi pO3TallOBaHi B 0/1aTKaX, aje Mo TeKCy
He Mac MOCHJIaHHS Ha 104aToK b.

Bpa)caro, 110 BUCJIOBJIEHI 3ayBa)KEHHSI HE € BHU3HAYaJIbHUMU 1 HE 3MEHILYIOTh
3arajibHy HayKOBY HOBH3HY Ta MPAaKTUYHY 3HAYMMICTh PE3YJIBTATIB Ta HE BIUIUBAIOTH
Ha MO3UTHUBHY OLIHKY AMCepTaLliiHOT pOOOTH.

BHCHOBOK 1po AucepTauiiiny pooory.

Beakalo, L0 AucepTaliiHa pobora 3100yBava cTyneHs JokTopa dinocodii
Jlanwyau Bnaaucnasa AxaroniiioBnya Ha Temy «CeHCOpH BOJIOrOCTI Ha OCHOBI
HAHOLIEJIONO3H JUIsl THYUKOI eJIEKTPOHIKIMY) BUKOHAHA Ha BUCOKOMY HayKOBOMY PIBHI,
He TOpYIIy€e MPMHLKIIB aKageMiuHOi N0OPOYECHOCTI Ta € 3aKiHYCeHUM HayKOBHM
JOCTDKEHHSIM, CYKYTIHICTh TEOPETUYHMX Ta IIPAKTHYHUX PE3yJIbTaTiB IKOTO PO3B'S3Y€
HayKOBe 3aBJaHHs, 110 Ma€ iCTOTHe 3HAYeHHs AN raiysi 3HaHb ABTOMATH3alis Ta
npuaanoGyayBanHs. Jlnceprauiiina po6oTa 3a akTyasbHICTIO, IPAKTUYHOKO LIHHICTIO
Ta HAyKOBOIO HOBM3HOIO IMOBHICTIO BIJMNOBIJA€ BHMOraM YHMHHOIO 3aKOHOAABCTBA
VYkpainu, wo nependaveri B 1n.6 — 9 «llopsaaky npuCy/OKEHHs CTyNEHs NOKTOpa
dinocodii Ta ckacyBaHHs pillleHHs pa3oBOI CrielliaNi30BaHOl BYEHOI pajiy 3aKiaty
BUILOT OCBITH, HAYKOBOT YCTAHOBH MPO MPHCYUKEHHS CTYIeHs J0KTopa (inocodii»,
sarBepkerol Iloctanosoro Kabinery Minictpis Vkpaiuu Bia 12 ciuns 2022 p. Ne 44,

3n06yBau Jlamyna BiaauciaB AHaTomiHoBUY 3aCiyroBY€ Ha MPHCYDKEHHA
cryrnens gokropa ¢imocodii B ramyszi 3HaHp 15— ABTOMaTHM3alis Ta
npuianoGyayBaHHs 3a criemjanbaicTio 153 — Mikpo- Ta HAHOCHCTEMHA TeXHIKa.
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