O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMeP: 0419U002858
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 12-06-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kopenpka Onekcanpapa OneriBHa

2. Koretska Oleksandra

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi creniaibHOCTI: 05.13.05

Ha3zBa HayKoBOi CIeniaIbHOCTI: KoMII'I0TepHi CHCTEMM Ta KOMIIOHEHTH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 31-05-2019

CnenianbHICTD 32 OCBITOI0: CrCTeMM i METOIM IPUIAHSATTS PilleHb

Micue po60oTH 34,00yBaya: YopHOMOPCHKMII HALIOHAJIBHUIA YHiBepcuTeT imMeni [TeTpa Morunu

Kopg 3a €IPIIOY: 23623471

Micuesnaxo,r.pKeHHa: ByJI. 68 JlecaHTHUKIB, 10, M. MukosaiB, MukosaiBcbkuii p-H., MukomnaiBceka 061., 54003,

Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliai30BaHOi BY€HOI pagH): K 73.052.04
TloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: UepKachKuii IepKaBHUI TEXHOJIOTIYHMUI YHIBEPCUTET

Kopg 3a €IPIIOY: 05390336

Micue3Haxoa>KeHHS: 6ybBap llleBuenka, 460, m. Uepkacu, Uepkachkuii p-H., Uepkacbka 0671, 18006, Vkpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: YopHOMOPCHKUIA HalliOHAJIbHUIA YHiBepcuTeT imMeHi leTpa

Morunu
Kopg 3a €IPIIOY: 23623471

MicuesnaxomerHﬂ: ByJI. 68 JlecaHTHUKIB, 10, M. Mukosais, MukoJsaiBcbkuil p-H., MukosaiBcbka 0611., 54003,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 50.09.37

Tema guceprauii:
1. Mogzesni Ta 3acobu no6y0Bu eHeproegekTuBHUX [0T npucTpoiB Ha 6a3i II'e30KepaMivyHUX [1€pEeTBOPIOBAYIB

2. Models and tools for building energy-efficient loT devices based on piezoceramic transducers

Pedepar:

1. luceprauiiiHe DOCIiIKEHHS IPUCBSYEHE BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUYHOI 3a/1a4i MiABUILEHHS
eHeproedekTuBHOCTI [0T prCTPOIB 32 paxyHOK pO3pOOKHU Mojesel Ta 3aco6iB 1o6ynoBy eHeproedekTuBHUx [0T
MIPUCTPOIB Ha 6a3i IIe30KepaMiyHUX IEPETBOPIOBaYiB. B po6OTi OTpMMaHO aHATITUYHUIN OTIMC NTapaMeTpiB
II'e30KepaMiku 3 ypaxyBaHHSIM Opie€HTaLilHNUX e(eKTiB JOMEHIB y IT'€30KepaMiKi 32 paXyHOK BpaxyBaHHs
KOHCTPYKTUBHUX Ta Qi3NYHUX apameTpiB 6iMOop(PHUX ITe30€1eMeHTiB. Briepiie oTpumani GyHKLiOHaNIbHI MOgeri
KOHCOJIPHUX 6iMOP(HMX JOMEHHO-IMCUNIATUBHYUX IT'€30I1€pPETBOPIOBAYIB, 1[0 103BOJISIE PO3PAX0OBYBATH JIiHIMHI
PO3MipH I'€30€JIeMEHTIB i IIJIACTUH NPU [IPOEKTYBaHH] IT'€30I1€pEeTBOPIOBaYiB 3 MaKCUMAaJIbHUM PiBHEM BUXIIHOTO
cursany. Po3po6seHo MaTeMaTHYHy MOJieJb (PYHKLIOHYBAaHHS KOMITIOTEPHOI CUCTEMU B YMOBaX 0OMEKEHOT0
€HeprosabesnevyeHHsl, SIka BPaXOBYy€e €HEPrilo, 1[0 FeHepyeThCs ITe30KepaMiuHMMU IepeTBOpIoBaYaMu. Po3pob6sieHo

Ta gocimKeHo 3pa3ku [oT nmpucTpoiB Ha 6a3i IM'e30KepaMiyHUX ITePeTBOPIOBAYIB.



2. The dissertation research is devoted to solving the actual scientific and practical problem of increasing the
energy efficiency of IoT devices by developing models and tools for building energy efficient IoT devices based on
piezoceramic transducers. A conducted analysis of existing models and tools for building IoT devices with power
from autonomous voltage sources found their main shortcomings and ways to further improve. It is shown that the
use of piezoceramic transducers as sources of additional power is a promising direction for further development.
The main ways of increasing the energy efficiency of IoT devices based on piezoceramic transducers are identified.
An improved analytical description of the parameters of piezoelectric ceramics, taking into account the orientation
effects of domains in piezoceramics, made it possible to determine the shapes of bimorph piezoelectric elements,
their electrodes, and the necessary mechanical voltage to increase the output power of [oT devices based on
piezoceramic transducers. Developed and investigated functional models of cantilever bimorph domaindissipative
piezotransducers allowed to calculate the linear dimensions of piezoelectric elements, as well as metal and
cantilever plates to obtain the maximum output signal of the piezotransducer, and therefore, an increase in the
operating time of the IoT device when it is self-powered. The developed mathematical model of the functioning of
IoT devices in conditions of limited power supply allows determining the possibility and time of autonomous
operation of such devices using the piezotransducers developed in operation. An experimental study of the
developed IoT device samples based on the console domain-dissipative asymmetric bimorph piezoceramic
transducers proposed in the work showed that the positions obtained in the work allow extending the battery
operating time of the IoT devices up to 10%, making it possible to transfer signal information during an emergency
event, and also reduce the cost of IoT devices by up to 15%. Two designs of IoT devices have been developed and
patented on the example of piezo-magnetic tachometers, in which the theoretical concepts proposed in the work
are implemented. The practical value of the work is to expand the scientific and technical base for designing IoT
devices based on piezoceramic transducers and to bring the obtained scientific results in specific models and IoT
devices, implemented, in particular, during the development of IoT Smart Toys by the Cubomania startup and in
the educational process of two universities: Petro Mohyla Black Sea National University (Nikolaev) and at The
Bogdan Khmelnitsky National University of Cherkasy.
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