PEILEH3ISI
Ha JMCEPTALIiHY poOOTY
Jlanmynm Briagucnasa AHaTtoliiiosrda
Ha TeMy «CeHCOpH BOJIOrocTi Ha OCHOBI HAHOLENIONO3H IS THYYKOT €JEeKTPOHIKH,

MPeACTaBIEHy Ha 3000y TTs CTyIeHs JOKTopa (pirocodil

B rajly3l 3HaHb 15 - AgroMaTu3saliis ta npuinago0ymyBaHHs]
3a CIICIIANBHICTIO 153 — Mikpo- Ta HAHOCHUCTEMHA TEXHIKA

AKTYaJIbHICTL TeMU AucepTaNil.

B ocTanHl poku mprutasiy THYYKO! €IeKTPOHIKY PUBEPHYIIY BEIMUIE3HY YBary
4epe3 1X MOTEHIIMHE 3aCTOCYBAHHS B HOCHMUX CEHCOPAX ISl CHCTEM MOHITODHHTY
CTaHy 310POB’sl JIIOQUHHU, Y THYYKHX PO3YMHHUX MOOUIBHHUX MPHUCTPOSX 1 AUACIIIESX.
LIpn oMy xpim YHIKQTBHUX MEXAHIYHUX XapaKTEPHUCTHUK BKIHMBOIO BIACTHBICTIO
IHBA3WBHUX Ta IMIUIAHTOBAHUX CEHCOPIB € 610CYMICHICTE i 3MaTHICTS 0 PO3KIaTaHHS
B OpraHi3Mi JIIOAUHU YU TBapUHU. b10po3KiIaH1 MaTepiaiii B sSIKOCTI OCHOBY CEHCOPIB,
HAIIPUKIIAN I arpONPOMUCIIOBOIO BUKOPUCTAHHS, BAKIMBI TAKOXK IS 1X YTHII3aIii
[IiCJIs TEPMIHY CITYKOU T €0 OakTepil Ta rpudiB, HE 3a0PYMHIOKYN HABKOJIHAIIIHE
cepenoBuiie. ToMmy Tema maHOI JMcepTallii, IPUCBAYCHOI IOCIIKEHHIO
HAHOLIETIOIO3HU Ta 11 MOAMIKALIH! IS 3aCTOCYBAHHS ¥V SIKOCTI BOJOTOUYTIMBOTO IIAPY
y CKianl Olopo3kiIagHuX/0i0CYyMICHMX CEHCOpIB BIHOCHOI BOJOTOCTI IOBITpS,
30KpeMa ISl HOCHMMOI Ta THYYKO1 €JIEKTPOHIKH, € 0€3yMOBHO aKTyaIbHOIO.

Ouinka o6rpyHTOBAHOCTI HAYKOBHX Pe3y/abTATIB QUCEpPTALIL, iX
JOCTOBIPHOCTI T2 HOBU3HH.

HaykoBa HOBU3Ha pe3yJIBTATIB JUCEPTAINIAHOIO JOCHIDKEHHS IIONSIrac B
HACTYIITHOMY:

- OCJIIJDKEHO BIUIMB BUX1JIHOIO Yy TIMBOIO MaTepiay Ta METOLY BUIOTOBIEHHS
HAHOIIEIIFOJIO3H Ha ITapaMETPU TBEPAOTLIBHUX CEHCOPIB BOJIOTOCTI;

- BUI'OTOBIICHO, @ TAKOXX AOCIHIDKEHO THYUKI CEHCOPHM BOJIOIOCTI HA OCHOBI
TUTIBOK HAHOLECIIIONIO3H,

- BUIOTOBJIEHO THYYKl CEHCOpPM BONIOTOCTI Ha OCHOBI KOMIIO3UTY
HAHOLIENOI03a/TI0IBIHIJIOBUM CITUPT 3 METOIO MOKPAIEHHS MEXaHIYHUX MapaMeTPiB
CEHCOPIRB T2 IMPOBEACHO 1X AOCIDKECHHS;

- BUTOTOBJICHO THYYKI CEHCOpPH BOJIOTOCTI HA OCHOBI IUTiBOK KapOOHi30BaHOI
HAHOIIEJIIONIO3M - HOBOTO Mareplaiy, sKui OyB 3acTOCOBaHHUH JUISI ITOKpAIEeHHS

YACOBUX XapPaKTEPUCTHK CEHCOpPIB, 4 TAKOXK IIPOBEJEHO IOCIIHKEHHS OTpUMAaHMX
CEHCOPIB;



- TPOBEINEHO JOCTI/DKEHHS BUKOPUCTAHHA OTpUMaHHX CEHCOpPIB  JUIA
MOHITOPUHTY AUXaNBHOI aKTUBHOCTI JIFOAUHMY.

[Ipyu BUpINIEHA] TIOCTABICHUX ¥ IMcepTallinHIz po6OTi 3aBHaHb IIOJO
CTBOPEHHSI CEHCOPIB BOJOIOCTI TaKkoX OyIH rmo6yaoBaHi MaTeMaTHuuHl MOJENI,
MOK/IVKAH] BUSHAYIMTH ONTUMAITBHY KOHDIrypariiio eeKTpo/IiB, TOBIIHHY [UTBKY, TUII
MaTepially CeHcopa IS KOHKPETHOTO 3acTOCyBaHHs. Takox Ha OCHOBI OTPUMaHUX

eKCTIEPHMEHTANBHIX JAHUX OyJi0 BU3HAYEHO JOMIHYIOYMH MexaHi3M aacopOrii, Kui
MPUTAMAHHUN HAHOLEIIOIO31 Y KOXKHOMY BHITAJIKY.

KpiM TOTO, JIOCTOBIPHICTS Ta OGIPYHTOBAHICTE OTPUMAHKX PE3YJIBTATIB Ta
BHCHOBKIB IIATBEP/UKEHO PE3yJIETaTaMi BUKOHAHUX aBTOPOM HU3KA eKCITEPUMEHTIB,
HABENECHVX B IMCEpTaNLiiiniii poGorti, IXHEOI0 anpobamiero Ha MDKHAPOAHUX HayKOBKX

i HAYKOBO-TIPAKTUYIHUX KOH(EpeHIIisax Ta IyOrikamiax y (paxoBux HAyKOBUX BATAHFIX
YKpaiHu Ta 3aKOPIOHOM.

HayxoBi  JQOCHiKeHHA  Oynwu BUKOHAHI  3700yBaueM  Ha xabenpi
viikpoenexrponiki KITI im. Irops Cikopepxoro B pamkax HJP No 2301/2-m
“EKOJIOTIMHO Oe3IeuHi TeXHOIOTIT TIepepodIeH s HeIepeBHOI POCIHHHOL CAPOBUHY Y
HAHOTIEIIONO3H] KOMITO3MITIAH] Marepiamy s OpraHidHOro MNaKyBaHHI 1 3€JIEHOL
ray9Koi eexTpoHiku” (2020-2022 pp) Ta IHIMIATHBHOI TEMH Ne 01230105274
“OpraHiygo-Heoprafiui riOpujHl CTPYKTYpH Ul CICKTPOHHIX cencopis” (2023-
2025 p) WA KepiBHHITBOM JOLEHTa Ka(eapy MIKpOENEKTPOHIKY, KaHAWAATa
TexHigHMX HayK, nonenTta Kosanb Bikropii MuxaiiiiBHI.

OTxe, B JAMACEpTAliliHI poOOTI MOCTABIEHE HAYKOBE 3aBIAHHA PO3POOUTH,
BUIOTOBMTH Ta MOCIIATA THYYKi CEHCOpH BIXHOCHOI BOJIOTOCTI ITOBITPSI H& OCHOBI
HAHONENIONOo3M Ta 1i Momudikalii BIKOHAHO MOBHICTIO, 3700yBad TIOBHOIO MIPOIO
OBOJIOMIB METONOJOTIEK HAyKOBO1 TUSITBHOCTI.

Ouigka 3MicTy aqucepranii, il 3aBepLIeHICTL T JOTPUMAHHSI NPUHIMILB
araieMigHol 100poYecHOCTI.

24 cBOIM 3MicTOM Jmcepraliiina podoTa 3100yBada Jlanmrynu B.A. MOBHICTIO
pinnoBinae CTapaapTy BUIIOT OCBITH 31 crierianbrocTi 153 — Mikpo- Ta HAHOCUCTEMHA
TexHika Ta HapIMKaM NOCIIIKEHD BIATIOBIIHO JIO ocBiTHBROI mporpamu «Mikpo- Ta
HAHOCHCTEMHA TEXHIKAY.

JlucepTaliiina poboTa € 3aBepUISHOI0 HAYKOBOIO MPALCio | CBINUUTH TIPO
HAgBHICTb OCOBHMCTOrO BHECKY 3700yBaua y HAyKOBHM HATIPSIM «Hosi pedoBUHHU 1
MaTeplalm.

Po3mIsHYBLIA 3BIT MOAIOHOCTI 3a pesyibTraTaMu MepeBipKU  AUCEPTaIIAHOL
poboTH Ha TeKCTOBI CITIBIA/IHHS, MOYKHA 3pOOMTH BHCHOBOK, IO nrcepTaliiina
pobora Jlanuryau BiajucinaBa AmaroliiioBuya € pe3yIbTaToOM CaMOCTIAHUX
nocmipkeHs 3100yBaua 1 He MIiCTHTH eJeMeHTIB (anbcudikarii, KoM,
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(habpukarii, mariaty Ta 3amo3uueHs. BukopuctaHi iel, pesyasrars 1 TeKCTH IHIIKAX
ABTOPIB MAIOTh HAJIEXKHI [TOCHIaHHs Ha BiATIOBIIHE IKEPETIO.

MoBa Ta CTHIb BUKJIAJEHHS pe3yabTaTIB.
Jlucepraniina podoTta HanucaHa yKpaiHChKOI MOBOTO.

JlricepTarist CKIaJaeThCsl 3 BCTYIY, S PO3MLNIIB, BICHOBKIB, CIUCKY JiTepaTypH
Ta JOHATKIB. 3araibuuii oOcsr auceprartii 178 cTOPIHOK.

PesynsTaT  NPOBENEHMX  JOCHIHKEHb  IPEICTaBIe€Hl  CTPYKTYpPOBaHO,
[TOCTIJIOBHO 13 BUKOPHMCTAHHSM 3arajbHOMPUMHITOI TEPMIHONIOIIT IS HampsAMKY

JIACEPTAIIMHUX TOCHIDKEHb Ta JOTPUMAHHIM IIEPEBAXKHO HAYKOBOIO CTHIIO
HAUCAHHS.

V BeTymi IpefcTaBleHa 3arajbHa XapakTepUcTHKa podoTH Ta OOIpyHTOBaHA
AKTYaJIbHICTh TOCHIJUKEHb, CTAH PO3POOKY 3@ HANpPSMKOM HAayKOBHX JOCIHI[OKCHD,
HABEJCHA MeETa Ta 3akaui JAOCHi/UKeHb, BKa3aHO O0’€KT, NpeaMeT 1 METOIH
MOCIIIDKEHHSI, BUCBITIIEHO HAyKoBa Ta NPaKTHYHA HOBU3HA OTPHMAHHMX PE3yNbTaTiB,

333HAYEHO OCOBUCTHH BHECOK 3n00yBada Ta HapejeHa iH(popMallis mpo anpodario
pe3yJIbTariB POOOTH Ta ImyOiKallll.

V mepmroMy pos3fiii NpeACTABIEHO ONIAA THIIIB CEHCOPIB BOJIOTOCTI, IX
KOHCTPYKTHBHUX OCOOIMBOCTEH Ta MaTepiaiis, 13 SIKMX 1X BUTOTOBIISIOT. [IposeneHo

aHami3 TMapaMeTpiB pO3POOIEHMX HACBOTOJHI CEHCOPIB BOJIOIOCTI. HaBeneHo
BHCHOBKH JIO PO3LILY.

V IpyroMy po3iii IpoBeeHO MOAEIOBAHH 3aJIeKHOCTL IapaMeTpiB CEHCOPIB
BIHOCHOI BOJIOTOCTI IIOBITpsl Bif TOIONOTIl €IEKTPOMIB, IX pO3MipiB, TOBIIWHA
BOIOTOYYTIIMBOI [UTIBKH IS EMHICHUX 1 PE3UCTHBHUX CEHCOPIB BOJIOTOCTI. 3pobiieHo

BHCHOBOK IIONO ONTHMMAJLHOI TOIOMNOTIl Ta KOHCTPYKTHBHUX PO3MIPIB AT @HOTO
THITY ceHCOpiB. HaBeeHO BUCHOBKH [0 PO3ILIY.

Tperiit pO3iJI IPUCBSUEHUH TOCIiIKEHHIO TBEPAOTLIBHUX CEHCOPIB BIAHOCHOI
BOJIOTOCTI IIOBITpS Ha OCHOBI HAHOILEIIONO3H. JOCITi[DKEHHST TIPOBOAMIOCS UL
BU3HAYCHHS ONTUMAIBHUX IIapaMeTpiB TOBIIWHE BOJOTOYYTIMBOI IUTIBKY, @ TaKOXK
BUXINHOrO Marepialy Ta croco0y CHHTE3y HAHOLENION03:. byu BU3HAYEH]
3aJIeKHOCTI Ul CTATUYHUX N1apaMeTPiB, TAKUX SK BIATYK, Uy TIHBICT, TICTEPE3HC, T
JMHAMIYHIX TapaMeTpiB, TAKUX SK IIBUIKOMIISL Ta cTaOUILHICTE. HaBeneHo BUCHOBKHU

JI0 PO3LLITY.

Y 4eTBEPTOMY PO3IUII OMHCAHO OCIIDKEHHS MapaMeTplB IHy9KHX CEHCOPIB
BiHOCHOI BOJNOTOCTI HA OCHOBI HAHOIEMIONO3M Ta I MOAU(DIKAIIA (KOMIIOSUT

HAHOIIEITION03a/ IO BIHIIOBHH CIIHPT TA KapOOHI30BaHA HAHOLENION03a). AHAIIOTTIHO
JIO TIOTIEPEAHBOTO PO3LILILY OynM BU3HAYEH! CTaTWYHI T4 AWHAMIYHI XapaKTepHCTUKYU
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BUTOTOBJIICHUX CEHCOPIB, A TAKOK BH3HAYEHA 3aJEKHICTH LHUX [APaAMETPIB B
Matepiajy, i3 SIKOr0 BUTOTOBJIECHI ceHcOpH. TakoX HABEHCHI PE3yNLTATH JOCIHI/KEHE
BIUIMBY Zehopmartii Ha mapaMeTpu ceHcopiB Ta 010pO3KIaAHOCTI MaTeplaliB, 3 JKMUX
BUIOTOBJIEHO ceHcopU. HaBeieHo BUCHOBKY /0 PO3ALITY.

Y m’aromy posaini Oyno mpoBeneHo MOCTIUKEHHS BHUKOPUCTAHHS OTPUMaHHX
CEHCOPIB MJIsl MOHITOPUHTY JMXaNbHOT aKTHBHOCTI JIOAMHH. Bylo HOBEHeHO, Lo
pO3po0JICHI CEHCOPM MOXKYTh BHKOPMCTOBYBATHUCS 3 IAHOIO METOIO, & TakoX OyB

BU3HAYCHWN ONTHUMAIBHWM BOJNOTOUYTNHUBUM Marepiayn i TaKUX 3aCTOCYBaHb.
Haseneno BUCHOBKH 10 PO3IY.

Y posnun «OCHOBHI HAayKOBi Ta IMpaKTUUHI PE3YIETATH i BUCHOBKM» aBTOPOM
y3arajibHEH1 BUCHOBKH 110 JicepTauiifHii po6ori.

Y nomatkax HaBEJEHO CIMCOK MyOuikalii 3100yBayua 3a TEMOKO AMCcepTaLil Ta
3a3HAYCHUA O0COOMCTUM BHECOK 3100yBaya B KOKHiM pobOTi, a TakoK y BV
TaOJIUIb HAaJlaH1 PE3yAbTATH eKCIIEPUMEHTANBHUX A0CIiIKEHE.

Jluceprartiitna podora odopmMieHa BiAIoBiAHO 10 BUMOr Hakasy MOH VYxpaiuu
Bix 12 civmst 2017 p. Ne 40 «ITpo 3aTBepIpKEHHs BUMOT 10 O(DOPMIIEHHS JHUCEePTaLii».

OnpuironHeHHs1 pe3yabTaTiB QAUcepTaliiiHOT pOOOTH.

HaykoBi pesynsraté guceprarii BUCBiTIeHI y 12 HayKOBHX ITyOmiKaIfisx
3no0yBava, cepen sKUX: 6 cTareil y HAyKOBHX BHIAHHSX, BKIFOYEHUX Ha HaTy
ONMyONIKyBaHHS 1O MEPeNiKy HayKoBHX (HaxXOBHUX BHJAHL YKpaiHU; 2 CTartl y
MePIOAMIHEX HAYKOBUX BHIAHHSX, MPOIHACKCOBAaHUX Yy Oa3ax manux Web of Science
Core Collection Ta/abo Scopus, 3 AKuX 2 cTaTTi y BUJAHHIX, BIIIHECEHUX [0 MEPIIOIOo
— tpethoro kBaptuiiB (Q1—Q3) BixmoigHo mo knacudikamnii SCImago Journal and
Country Rank a6o Journal Citation Reports.

Takox pesynpratd aucepramil Oyad ampoOoBaHl Ha 4 HAYKOBUX (DAaXOBUX
KOHMEPEHIIIX.

Hayxosi myOmikaiil 3m00yBada 3a TEMOIO AUCEPTaLll IPOMIUIN IEPEBIPKY Ha
TIariaT, pelieH3yBaHHs Ta BiIMOBIIAaI0Th BUMOTraM (paxOBHX HAyKOBUX BUIaHE YKpalHU
i 3akopmoHoM. lle mixTBepmKye IX BUCOKMN HAyKOBHWW pIBEHB Ta JOTPUMAHHS
IIPUHIMIIB akageMigHoi gobpouecHocTi. OcobOucTuil BHECOK 3m00yBaua 0 BCIX
HAayKOBHX ITyOJNiKaliii, ormyOIiKOBaHUX 13 CIIIBABTOpaMH, € BarOMUM. Y TYOIIKAI[isX
IOBHICTIO BifloOpaskeHi BCl pe3yybTaTh JUCEPTALINHUAX JOCIKEHE aBTOpa.

Taxum 4MHOM, HayKOBI pe3yJabTaT OMUCaHi B AUCEPTAIliHHIN pOOOTI ITOBHICTIO
BUCBITJIEH] Y HAYKOBUX IyONIIKalllsIX 3100yBaya.



Henonikn Ta 3ayBaeHHst A0 AucepTaniinoi podorTu.

. V TpersoMy pO3Iiii BHKOPUCTOBYETHCS Oararo rpadikiB 3 JIHIAHOIO
APOKCUMALI€I0, OJ(HAK He HABENEHO KOC(ILICHT JeTepMiHallii, BETHYUHA
SIKOTO CBIAUUTE MPO JIOCTOBIPHICTE arpoKCUMaIii.

2. B m’sitomy po3zini jo rpadikis BiAryKy Ha pi3HUE TEMIT IMXAHIS HE BKa3aHa
HOro KinbKicHa ONiHKa, TOOTO KiIBKICTh MOMUXIB/XB, IO € BAKIUBUAM L5
PO3MEXYBAHHS PI3HUX BUJIIB 3aXBOPIOBAHD JIFOIMHH.

BBaskaro, 1O BYCIOBICHI 3ayBa)KeHHSI HE € BU3HAUAILHMME 1 HE 3MEHIIYIOTE

3arabHy HAyKOBY HOBW3HY Ta MPAKTHUYHY 3HAYAMICTE pe3yibTariB Ta HE BIUIMBAIOTE
Ha TIO3UTHABHY OLIIHKY AUCEPTALIMHOI pOOOTH.

BucHoBOK Npo AucepTraniiiny pooory.

Beakaro, 10 JucepTailiiina pobora 3m00yBada CTyNEHs HOKTOpa dimocodii
Janmyxu Bragucnasa Asaronitiopuua Ha Temy «CeHCOpH BOJOIOCTI Ha OCHOBI
HAHOLEIIONIO3H [UIST THYUKOI eJIEKTPOHIKKY BUKOHAHA Ha BUCOKOMY HAyKOBOMY piBHI,
He TOPYIIYE MIPUHIUINB aKaJeMiuHOi JOOPOYECHOCTI Ta € 3aKIHYCHUM HayKOBAM
OCTIDKEHHSIM, CYKYITHICT TEOPETHYHNX Ta [IPAKTHYHAX PE3YNBTaTIB SKOTO PO3B'S3Y€E
HAyKOBE 3aBJIaHHs, 110 Ma€ ICTOTHE 3HAYCHH:A AT ramysl 3HaHb ABTOMATH3allis Ta
npunanobyaysanis. Jucepraniiina podoTa 3a AKTYAJIBHICTIO, IPAKTHIHO0 [IHHICTIO
T4 HAYKOBOIO HOBM3HOKO IIOBHICTIO BiATIOBINAEC BAMOTAM ‘HHHOTO 3aKOHOJIaBCTBa
Vipaihu, mo mepenbaderi B m6 — 9 «IlopsaKy MPUCYIOKCHHS CTYICHA NOKIOPE
dinocodil Ta ckacyBaHHsS PIIICHHSA pa30BOi CIEliani3oBaHol BYCHOL paju 3aKiIany
BULIOI OCBITH, HAyKOBOI YCTAHOBH IIPO MPUCYDKEHHS CTYIICHA MOKTOpa distocodiin,
sarBepuKeHOl [TocTanosoro Kabinery MinicTpiB YKpaity Bim 12 ciuns 2022 p. Ne 44,

3n06yBau Jlamuryna BraguciaB AHATOMIMOBMY 32CIyTOBY€ HA TIPHCYILKCHEA
crymeds jgokropa (imocogii B ramysi 3HaEE 15 — ABTOMATH3AIllA Ta
pUIIaao0yLyBaHH 32 CIEiaNbHICTIO 153 — Mikpo- Ta HaHOCHCTEMHA TEXHIKA.

PerieH3eHT:

rnpodecop Kadeapu MiKpOENIEKTPOHIKH,
haKyIETETy CNEKTPOHIKH,

HartioHaJIbHOT0 TEXHIYHOTO

yHIBEpCHUTETY YKpalHH

«KATBCHKUAN MO TEXHITHIH

igcTUTyT iM. Iropst CiKOpChKOro ».
KAHIMAIAT TEXHIYHAX HayK, Ipodecop /




