BIAI'YK
O(QiIlIfHOr0 OIIOHEHTA Ha JUCEPTaLiiiHy poboTy
JlenicoBa Poctucnasa BitamiiioBuda
Ha TeMy «CucTema po3ni3HaBaHHs 00’ €KTiB 1 TOJI0COBOTO CIOBILIEHHS 15
MIOJIEH 3 BaJlaMH 30py HAa OCHOBI HEHPOHHUX MEPEX Ta MiIKPOKOHTPOJIEPIB»,
IIpeJCTaBlenHy Ha 3100y TTs cTyneHs JokTopa dinocodii

B rayrysi 3HaHb 17 «EjnekTpoHika Ta TeIeKOMYHIKamii»

3a crnenianbHicTiO 171 «Enextponika»

AKTyaJbHICTh TeMH JHcEepTALiL

[3 po3BUTKOM TEXHOIOTIi 3pocTac moTpeda y MPUCTPOSX, 3MaTHUX MPAIIOBATH B
YMOBax PeaJbHOTO CEPEOBHINA 3 BHCOKMM PiBHEM IIYMIB, MIHJIHBUM OCBITJICHHSIM
Ta BEJUKOIO KiTBKICTIO 00’ €KTiB. OCOOIUBO 11e CTOCYEThCA MPUCTPOIB /IS HEIPTIUX
KOPUCTYBayiB, SIKUM HEOOXIIHO OTPHUMYBATH TOUYHY iH(OpMAIliIO PO HABKOJIHUIIHIM
IPOCTIP Y peXuMi peanpHoro yacy. CydacHi BUKJIMKH, OB’ sA3aHi 3 ypOaHi3alli€w Ta
OoltoBUMU AisiMH, I1Ie OUTBINE YCKJIAIHIOOTh OPIEHTYBAHHS JIOACH i3 BajaMu 30py.

EdexTuBHE pillieHHS BUMAara€ CTBOPEHHS KOMITAKTHHUX CHCTEM 31 3aTHICTIO JI0
ABTOHOMHOI pOOOTH, HU3BKUM EHEProCIOXMBAHHSIM 1 BHCOKOKO aJalTHBHICTIO JO
30BHINIHIX yMOB. [loeqHanHS MIKpOKOHTPOJEPIB 13 HEHPOHHHUMH MeEpEXaMu Ja€
3MOTY peali3yBaTH THYYKY apXiTeKTypy, SKY MO)KHa MacITa0yBaTu 3alIeXKHO Bil
CKMaaHOCTI 3a1aui. Lle 103BoIsie He JIMIIe HOCATTH TOYHOTO PO3IMi3HABAHHS 00'€KTIB,
a W ONTUMI3yBaTU CHUCTEMY il pi3HI crneHapii BUKOPUCTAHHSA: BiA IMIOJCHHOI
HaBiramii 70 cmemiazi3oBaHWUX 3aBJaHb, 30KpeMa B yMOBax eBakyauii abo MiHHOI
Oe3IeKH.

Takum yMHOM, HOCHIKEHHS CIIPAMOBAHE HA BHPINICHHS IPUKJIAIHOI 331a4i i3

3HAYYIIMMH HAC/IiIKaMH JUIS COLIaNbHOI IHTErpallii Ta TEXHOJIOIYHOI'O IIPOrpecy.

Oninka oOOrpyHTOBAaHOCTI HAYKOBHX pe3yJbTaTiB  gucepramii, ix
JOCTOBIPHOCTI Ta HOBH3HH.



HaykoBa HOBM3HA pe3yJIbTATIB AMCEPTALIHOTO JOCILIKEHHS MOJIATac B
HaCTYIIHOMY:

- BIIEpIIE 3arMpoMOHOBAHO KOMOIHOBaHY amalTUBHY CHUCTEMY Ui JIOAEH 3
BaJaMM 30py Ta IOBHOK CIIIOTOK, sKa BIAPI3HAETbCA Bl ICHYIOUMX pilUEHB
MOEIHAHHAM po3Mi3HaBaHHg 00’ €KTiB 3a JonoMorow HelpoHHMX Mepex MobileNet
Ha MIKPOKOHTpoJIepi Ta GOPMYBaHHSAM IOBIIOMJIEHHS IIPO PO3Mi3HaHMH 00’€KT 3a
JOTIOMOrOI0 TeHepaTHBHOI MOZETi MOBJICHHS, 3 ypaXyBaHHAM OCOOIHMBOCTEH
YKPATHCHKOT MOBH Ta MOBJICHHS, a TAKOX HIBU/IKOCTI pEaKiii MOJUHY Ha IOJIOCOBY
iHbopMaItiio.

- BIIEpIIE 3aAMPOIIOHOBAHO METOJ IONEpeAHB0I 0OpOOKU TpEeHyBalbHUX JaHHX,
AKVM TIONSrac y BUAANCHHI HAUIMIIKOBOI iHQopMalil 3 300paxeHs Ta 3MINIyBaHHI
HeoOpoOiieHUX Ta 00poONEeHUX TPEeHYBaNbHUX NaHMX JUIA HIABHIIEHHA TOYHOCTI
posmi3HaBaHHsA Kateropifi o6'ektiB "door", "trees", "traffic lights", "crosswalk",
"windows".

- BIepIlle BU3HAYEHO YMOBY 3aCTOCYBAaHHS METOJy IOINEpeaHbol 00poOku Jyis
pi3HuX Kareropiif 00'ekTiB pPO3Ii3HABAHHSA, sfKa IMOJSIae y IIOPIBHSAHHI IUIOLI]
HAIMIIKOBOT iHdopMaIlii 3 KopucHO iHGOPMAIIIIO B MEXaX Kajpy.

Haykogi mocmimkeHHs 6yiin BHKOHaHI 3700yBaueM Ha Kadeapl AKyCTUYHUX Ta
MyIpTUMeiiHNX enekTpuunux cucteMm KII im. Irops Cikopcekoro B pamMkax
nepxoromxetaol HIAP Ne 2704-m “I'eHe3nc MiHHO-BHOYXOBUX TpaBM 1 po3poOka
MOOGUIBHOIO  €IEKTPOAKYCTHYHOTO —amapary i JiarHOCTHKHM 1  JIKyBaHHS
YIIKOJ/UKEHD CIIYXY BiMCBKOBOCIY:KOOBIB” TMiJl KEPiBHHUUTBOM JAOlleHTa Kadenpu
AKyCTHYHUX Ta MYJbTHMENIHUX €IEeKTPOHHUX cucTeM, K.T.H. llonosuua IlaBna
BacunboBuya.

Omxe, B gucepTaliiiHiii po0GOTI MOCTaBIEHE HAYKOBE 3aBIAHHA 3
YIOCKOHAJICHHS CHCTEM pO3Ii3HaBaHHS O0’€KTIB Ul JIOAEH 3 BaJaMH 30py Ta
IIOBHOIO CIIMOTOK IIJIAXOM 3acTOCYBaHHS HEHPOHHHX MEPEX Ta CHCTEM Ha
MIKpOKOHTpOJIEpPaX, Ta BBEACHHS TOJOCOBOTO CIOBIIIEHHS, d TaKOX PO3paxyHOK
TEXHIYHUX [ApaMeTPiB OKPEMHX E€IEMEHTIB CHCTEMH Ta Mi0ip KOMIIOHEHTIB Ha IX
OCHOBI BHKOHAHO NOBHICTIO, 3700yBau MMOBHOIO MIpPOIO OBOJIOJIB METOAOJNOTIE0

HAYKOBO1 AISUTBHOCTI.



Ouinka 3micTy aucepranii, ii 3aBepiieHicTh Ta AOTPUMAHHS NPHHIUIIB
aKajxemMiuHoi 7o0OpoyecHOCTI.

3a cBoiM 3MicTOM aucepTariiitna pobota 3p00yBaua [lenicoBa P.B. noBHicTIO
BiamoBizae CranmapTy BHIIOT OCBITH 31 cneniansHocti 171 Enextponika ta
HaIpsMKaM TOCITiIKEHb BIAMOBIIHO IO OCBITHBROI IporpamMu «EIeKTpoHIKa».

JlucepTaniiiHa po0OTa € 3aBepIIeHOI0 HAYKOBOIO Mpaielo i CBIAYUTH IIPO
HASBHICTH 0COOUCTOro BHECKY 3M00yBada y HAyKOBWH HampsM po3poOKU CHCTEM
po3mizHaBaHHsA 00’€KTIB Ta TOJIOCOBOTO CHOBIIIEHHS Ha 0a31 HEHPOHHUX MEpex Ta
CHCTEM Ha MIKPOKOHTpPOJIEpax JJIs JTIOJeH 3 BaJaMy 30py Ta IIOBHOIO CIINOTOXO.

PosrasHyBIIM 3BiT MOMIOHOCTI 3a pe3yapTaTaMU TEPeBipKU JUcCepTaliitHOL
poOOTH Ha TEKCTOBI CIBIAIIHHSI, MOXKHA 3pOOMTH BUCHOBOK, IO JUCEpTaIliiiHa
pobora JlemicoBa Poctucnara BitaniifoBuua € pe3yabTaToM CaMOCTIMHHX
JOCTiKeHp 3100yBaua 1 HE MICTHTHh €JeMEHTIB (Qanbcudikarii, KOMIILIAIII,
¢abpuxanii, nariaty Ta 3amo3wdeHb. BUKOpUCTaHi i7el, pe3yIbTaTH 1 TEKCTH 1HIIMX

aBTOPIB MAIOTh HAJIC)KHI IIOCKIIAHHS Ha BIAIIOBITHE JUKEPEIIO.

MoBa Ta CTHJIb BUKJIAJACHHS Pe3yIbTATiB.

Hucepraniiina poboTa HanucaHa YKPaiHCHKOI0 MOBOIO.

PobGoTa BUpI3HAETHCS AOCTYIMHICTIO BUKIAIAEHHS OCHOBHMX IIOJIOXKEHbB, CTHJIb
MOBJIEHHS € HAYKOBUM 3 BUKOPHCTAaHHSIM CTaHIAPTHOT TEPMIHOJIOTI, KA PUHHATA B
rany3i eJeKTPOHIKH Ta MIKPOIIPOLIECOPHOT TEXHIKH.

Jucepranisi CKIaJaeThCs 3 BCTYIY, YOTHPHOX PO3ALUIIB, BUCHOBKIB, CITUCKY
nitepatypu. Pobota MictuTh 81 pucynok Ta 2 tabnuii. 3aranpHuit obcar quceprariii
cxiagae 139 cropiHok.

Y Bcryni chopmMynboOBaHO aKTyalbHICTh poOOTH, i1 MeTa Ta 3aBJaHHA.
Busnaueno o06’ekT 1 mnpeaMmeTr pocmipkeHHSA. HaBeleHO ITOJIOKECHHST HAYKOBOL
HOBH3HH 1 [IPAKTUYHA 3HAYUMICTD OJIEP)KAHUX PE3YNIbTATiB pOOOTH.

VY nmepmoMy po3aili BUKOHAHO OIJISJ Pi3HUX METOJIB Ta AJITOPUTMIB sKi

BUKOPHUCTOBYIOThCS Yy IIpOLieCcl pO3Mi3HABaHHA 300pakKeHHS Ta pO3Mi3HABaHHS



00’€KTIB Ha 300pakeHHsX. PO3IIAHYTO apXIiTeKTypU Cy4YaCHUX HEHPOHHUX MEpEX, a
TaKOX JAOCTYITHI HAa PUHKY MPUCTPOT AKi MPUIHAYCHI 1A MIOied 3 BaAaMH 30py.

VY npyromy pos3iiiii MPeACTABIECHO PE3YJBTATH aHAi3y JOCTYIIHUX HEHPOHHHUX
Mepex, IathopM IS HaBYAHHA Ta CKCIIOPTYBaHHS HEHPOHHUX MEPEXK,
CHUHTE3aTOpIB MOBH Ta MIKPOKOHTPONEpIB sIKIi MOxHa Oysio 0 BUKOpUCTAaTH NI
CTBOpPCHHS PI3HUX KOMIUICKTAHI CHCTEMH CKIIQJIOBUX CHUCTEMM PpO3II3HABAHHA
06’€KTiB 3 TOJJANBIIMM TOJIOCOBHUM BHBOJIOM iHGOpMAITT JUTd JTI0/1eit 3 BajgaMHu 30py.

Y TpeThOMY pO3AUII BHUKOHAaHO OILIHKY 4Yacy HEOOXiHOTO Ha OJUH IIHKI
TIpoLleCY PO3MI3HABAHHA-OTOJNIOIICHHS iHGOpMallii BpaxOBYIOUl IMIBUAKICTh pPEAKITil
JIOJIUHU Ha TOJOCOBY 1H(OpMAIlil0, Ta WIBHIAKICTH NPOXOJKEHHS pPI3HUX €TaliB
camoro mporiecy. BcraHomieno wac, HEOOXiIHWMI Ha OTOJNOMIEHHS CIiB Ta iX
KoMOiHalI# Pi3HOT JOBXWHHM 3 BpaxyBaHHSAM OCOOIMBOCTEH YKpaiHCHKOT MOBH Ta
MOBJICHHS.

Y yerBepTOMY PO3ALIL IPOBEACHO MPAKTHYHI JOCHTIKEHHS TOYHOCTI Ta
IBUAKOCTI pO3Mi3HaBaHHSA 5 oOpaHuX KaTeropid o0’ekTiB, a came "windows",
"doors", "trees", "traffic light", "crosswalk" na oOpaHux paHilne HEHPOHHMX
Mepexax. [IpoBeleHo TMpaKkTHUHi JOCHI/KEHHS JUIS HeoOpoOIeHWX Ta 3MIllaHuX
TPEHYBAJIbHHUX JaHWX. TakoX BCTAaHOBJIEHO MIHIMAJIBPHUN Ta MaKCHMAJbHHN dYac
HEOOX|IHMX Ha TPOXO/DKEHHS TOBHOTO IHUKIY PpO3IMi3HABAHHSA-OTOJOLMIEHHS
Pe3YJBTATIB 3 YpaxXyBaHHAM OCOOJIMBOCTEH YXKpaiHCHKOT MOBH Ta IIBUKOCTI peakiii
JIOJIMHOKO Ha CIIyXOBY 1HGOPMAITIIO.

Huceptartitina po6ota opopmiieHa BiAMOBIHO 10 BuMor Hakazy MOH Ykpainu

Bia 12 ciunst 2017 p. Ne 40 «I1po 3aTBEpAKEHHSI BAMOT 10 O(OPMIISHHSI JUCEPTALIIY.

OnpniarloJHeHHs pe3yJibTATIB AucepTaliilHOl posoTH.

HaykoBi pe3ynbratu pgucepTailii BHCBITJICHI Y 3 HaykoBuX myOmikaiisx
3100yBava, cepel SKUX: 3 CTAaTTi y HayKOBHX BHJAHHAX, BKJIFOYEHHUX Ha JaTy
onyOJliKyBaHHS [0 TIepeliKy HayKoBUX (axoBux BujaHb Ykpainu. Takox

pe3ynbpTaTh aucepranii 6ynu anpobopadi Ha 1 HaykoBi#t daxoBiit koHepeHirii.



Taxum 4HHOM, HAYKOBi pe3yJIpTaTH ONHCAHI B JUCEpTaliifHiil poOOTi MOBHICTIO

BHCBITJIEH] Y HAYKOBUX MyOiKaIlisx 3100yBaya.

Henounixu Ta 3ayBa’keHHA 10 AHcepTaliiiHOl podoTH.

1. 3aranpHy CX€MY CHCTEMH OIKMCAHY ¥ TPETHOMY po3imi 0yio 6 JoUidsHO
JIeTali3yBaTy Ta PO3IIUPUTH.

2. Y myHkTi 3.5 TpeThoro po3ainy gouiibHo Oyio 6 ninibpaTi MIHIMYM 110
JiBa JIGTEPHATHBHUX BapiaHTH IS AESKUX KOMIIOHEHTIB, a/)K€ HE 3aBXKIU OIUH
oOpanuif BapiaHT MoXke OYTH JOCTYITHWUIA JIJIS TIPUI0aHHS Ta BUKOPUCTAHHS.

3. Y dyeTBEepTOMY PpPO3AUTI JONUTBHO Oyno © pO3MMPUTH KiNBKICTH
KaTeropiit 06’ €KTIB /IS MOJATBITOTO MPAKTHYHOTO 3aCTOCYBAHHSL.

4. Y uerBepTOMy po3auIi He Oylo OTpUMaHO MPHUPOCTY TOYHOCTI
po3mi3HaBanHs A1 Kareropii « Windows».

BBakaro, 110 BHCIIOBJIEH] 3ayBa)KE€HHS HE € BH3HAUAJIBHUMH 1 HE 3MEHIIYIOThH
3arajibHy HAYKOBY HOBH3HY Ta IMPAKTUYHY 3HAYUMICTE PEe3yIbTATIB TA HE BITUBAIOTH

Ha TIO3UTHUBHY OL[IHKY A¥CepTalifHOI poOOTH.

BucnoBok npo aucepraniiiny podorty.

Braxato, mo aucepraiiiiina poboTa 3/m00yBada cTymeHs JokTopa inocodii
Henicora Pocrucnara BirtamifioBuua Ha Temy «CucremMa po3mizHaBaHHA 00 €KTIB i
T'OJIOCOBOTO CIOBILUEHHS Ul JIFOACH 3 BagaMH 30pY Ha OCHOBI HEHPOHHUX MEPEX Ta
MIKpOKOHTpOJIepiB» BHKOHAHA Ha BHUCOKOMY HAyKOBOMY piBHi, HE IOpPYIIYE
PUHIIMITIB aKaJeMIgHOT TOOPOUYECHOCTI Ta € 3aKIHUCHUM HAYKOBUM JOCITIIKEHHSM,
CYKYIIHICThP TEOPETUYHHMX Ta HPaKTHYHUX PE3YJIBTATIB SIKOTO PO3B'SI3ye HAYKOBE
3aBlaHHs, IO Ma€ ICTOTHE 3HaueHHS Mg «EJNeKTpoHika Ta TEIEKOMYHIKaIlii».
Hucepraniiina pobora 3a aKTYaIbHICTIO, MPAKTUYHOIO IIIHHICTIO Ta HAYKOBOIO
HOBU3HOIO TOBHICTIO BiJITOBiIa€ BUMOIaM YMHHOTO 3aKOHOJIABCTBA YKpaiHH, IO
nepeadauveHi B 1.6 — 9 «llopsaaky HpuCyKeHHS CTymeHs mokrtopa (itocodii Ta

CKacyBaHHA pIIIEHHS pa30BOl CIELiall30BaHOI BUEHOI pajy 3aKjIaly BHINOI OCBITH,



HAYKOBOI YCTAHOBH TIPO NMPHUCY/PKEHHS CTYNEHS JOKTOopa (inocodii», 3aTBEPHKEHOTO

IocranoBoto Kabinery MinictpiB Yipainu Binx 12 ciunsa 2022 p. Ne 44,

3n06ysay [enicop Pocrtucnas BitaniiioBud 3aciyroBye Ha IPHUCYIKEHHS
CTyIeHs JoKTopa (hinocodil B ranysi 3uanb 17 «EnexTpoHika Ta TENEKOMYHIKaLi» 3a

cneriansHicTio 171 «Enexktponikar.

Odiniiinuii ONOHEHT:
JlotieHT xadepu KOMI'TIOTEPHUX
iHbopMaIIAHUX TEXHOIOTIH,
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