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I1'€30I1EPETBOPIOBAYEM

2. Models and methods of construction of multidimensional computer-assisted systems with one monomorfic
piezoceramic transformer

Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € TIPOLIEC NTOOYA0BU MOJiBUMIPIOBAJIbBHUX KOMII'TOTEPM30BAHUX CUCTEM 3 BUKOPHUCTAHHSIM
I1'e30KEpaMiYHUX NIEPETBOPIOBAYiB. MeTOI0 IUCEPTALiITHOrO JOCiKEHHS € MifBUleHHS e(EeKTUBHOCTI poboTH
10J1iBUMipIOBAJIbHUX KOMII'IOTEPU30BAHUX CUCTEM 3 BUKOPUCTAHHSIM OJJHOTO MOHOMOP(HOTO I1'€30KepaMiyHOro
[IepeTBOPIOBAYa 32 PaxyHOK pO3pOOKM HOBUX MOJeiell i MeToiB ix oOymoBuU. [y po3B'a3aHHS [10CTaBJIEHOI 3a7a4i
BMKOPHCTOBYBJINCSI METOY T€OPii aBBTOMaTUYHOTO KEPYBaHHS, TEOPil KOJIMBAJIbHUX CUCTEM i3 30CepelKEHUMU
rapameTpamH, Teopii eJIEKTPUYHUX KiJl, TeOpii TEH30PHOTO aHasi3y, METO] €JIEKTPOMEXaHIYHUX aHasorin. s
aHaslizy [1epeTBOPIOBaYiB BUKOPUCTAHI TaKOXX METOU (PYHKIiOHATIBHOT'O, CXEMOTEXHIYHOTO, CX€MO-
(YHKLIOHAJIBHOTO i MATEMAaTUYHOTO MOZEJIIOBAHHY, (i3MUHI €KCIIEPUMEHTH HAa MAKeTax i JOCIiHUX 3pa3Kax,
METOAM TeOPii MMOBIPHOCTI. BiporigHicTh OTpMMaHUX HAYKOBUX PE3YJILTATIB | BUCHOBKIB IIepeBipeHa MOPiBHAHHAM

TEOPETUYHUX I10JIOXKEHD 3 EKCIIEPUMEHTAJIbBHUMU JaHVMU i 3aJIEJKHOCTAMU, BUTOTOBJIEHHSAM ,ILOCJIiILHI/IX 3p83KiB Ta



ix BUnpo6yBaHHsIMU. [IpakTUYHE 3HAYEHHSI OJIEP>KAaHUX Pe3ysbTaTiB. 1. [IpakTUYHA LiHHICTh POOOTH NOJISATAE B
IOBEJIeHHI 37100yBaue€M OTPMMAHNX HAYyKOBUX IIOJIOKEHb [JO KOHKPETHUX iH)KEHEPHUX PillleHb, 110 JO3BOJIUIIO
3MiICHUTU NTOOY/I0BY Ta €KCIIEPUMEHTAJIbHY IIePEeBipKy JOCiIHAX 3Pa3KiB I10J1iBUMipIOBaIbHUX I1'€30KepaMiyHUX
KOMIT'IOTEPU30BAaHUX CUCTEM Ta iX KOMIIOHEHTIB. 2. Peasi3allis po3po61eHUX METOIiB, CXEMHHUX i KOHCTPYKTUBHUX
pillleHHs pO3MNPUIM HAYKOBO-TEXHIYHY 6a3y IPOEKTYBaHHS I1'€30KepaMiyHuX NepeTBoploBayiB. 3. Po3pobieHi
MOJIeJli i METOIY LO3BOJIAIOTh TOYHIIlE ONMCYBATH i IIPOEKTYBATH I1'€30KePaMidHi IepPeTBOPIOBaYi, IKi MOXKYTb
BMMIpIOBaTH OJIHOYACHO JI€KilbKa BeJnuuH. OTPUMaHi pe3yJIbTaTh MOXYTh OYTH BUKOPUCTAHI /114 I1'€30KepaMidyHuX
[IEPETBOPIOBAYIB, AKi 32CTOCOBYIOTLCS B €JIEKTPOAKYCTHUL, TiAPOaKyCTULLi, B YIbTPAa3ByKOBill, MEAMYHIHA,
BMMIipIOBaJIbHIl TEeXHilli, Ta B iHIIMX Traay3sax HayKu i TexHiku. 4. Po3pobiieHnii MeTo], BUMIPIOBAaHHS 3
BUKOPUCTAHHSAM JOJATKOBUX €JIEKTPUYHUX CUTHAJIIB J1O3BOJISIE 3/1iICHIOBATH BUMipIOBaHHS JIBOX (i3MYHUX
BEJINYMH B OJHIN TOYL AOCIIPKyBAaHOTO 00'€KTY, IPY LIbOMY Yac BUMipPIOBAaHHS 3MEHILIYETHCS B [1BA Pa3U.
3arporioHOBaHe 3aCTOCYBaHHS OJHOYACHO [TIO3UTUBHOIO i HEFaTUBHOI'O 3BOPOTHOTO 3B'SI3KY LO3BOJIMIIO B OJHIi
TOULLi JOCJIiIPKyBaHOTO 00'€KTY 30i/IbIINTH KiJIbKICTh BUMiPIOBaHUX BEJIMYMH [0 TPHOX. 3aIIPOIIOHOBAHUI METO],
BMMIipIOBaHHS 6iblie TPpOX (Pi3YHMX BEJIMYMH 3 BUKOPUCTAaHHSIM LIM(POBOrO CUTHAJIbHOTO IIpoLjecopa y
BUMIpIOBaJIbHOMY KaHaJIi J03BOJIsI€ MiIBUMIUTY TOYHICTb BUMipIOBaHHS (i3UYHUX BEJINYUH 3 OJIM3bKUMU
3HAUYEHHSIMU 9acToT Ha 12 - 15 %. 5. Pe3ynbraty guceprauiiiHOro nociimkeHHs BruposamkeHo B [1IT "Baction" (M.
Yepkacu), a TAKOXK B HaBYaJIbHOMY IIPOLEC] IBOX BULIMX HABYAJIbHUX 3aKJa/liB: B YepKaCbKOMY JIEP’KaBHOMY

TEXHOJIOTIYHOMY YHiBepcUTeTi Ta YOPHOMOPCHKOMY JlepKaBHOMY YHiBepcuTeTi imeHi [Terpa Morumu (M. Mukosais).

2. Aresearch object is a process of construction of multidimensional of the computer-assisted systems with the
use of piezoceramic transformers. The aim of dissertation research is an increase of efficiency of work of
multidimensional of the computer-assisted systems with the use of one monomorfic piezoceramic transformer
due to development of new models and methods of their construction. For a decision the set problem the methods
of theory of automatic control, theories of the oscillating systems with the concentrated parameters, theory of
electric chains, theory of tensor analysis, method of electroanalogies, were used. For the analysis of transformers
the methods of functional, circuit technology, schem-functional and mathematical design, physical experiments,
are used also on layouts and pre-production models, methods of probability theory. Authenticity of the got
scientific results and conclusions is tested by comparing of theoretical positions to experimental data and
dependences, making of pre-production models and their tests. Practical value of the got results: 1. The practical
value of work consists in leading to the bread-winner of the got scientific positions to the concrete engineering
decisions, what a construction allowed to carry out and experimental verification of pre-production models of
multidimensional piezoceramic of the computer-assisted systems and their components. 2. Realization of the
worked out methods, scheme and structural decisions extended the scientific and technical base of planning of
piezoceramic transformers. 3. The worked out models and methods allow more precisely to describe and design
piezoceramic transformers that can measure a few sizes simultaneously. The got results can be drawn on for
piezoceramic transformers, that are used in electro-acoustics, hydroacoustics, in an ultrasonic, medical,
measuring technique, and in other areas of science and technique. 4. The worked out method of measuring with
the use of additional electric signals allows to carry out measuring of two physical sizes in one point of the
investigated object, here measuring time diminishes in two times. The offered application simultaneously of
positive and negative feed-back allowed in one point of the investigated object to increase the amount of
measurands to three. Offered method of measuring more than three physical sizes with the use of digital alarm
processor in a measuring channel allow to promote exactness of measuring of physical sizes with the near values
of frequencies. 5. The results of dissertation research are inculcated in the STATE " of emergency
Bastion"(Cherkasies), and also in the educational process of two higher educational establishments: in the
Cherkasy state technological university and black Sea state university of the name Petra Mohyly (Mykolaiv).

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!

CrpareriyHuii npiopUTETHUHA HaNIPSIM iIHHOBALLiHHOI JisJIbHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mycienko Makcum [laBnoBruy

2. Musienko Maksym Pavlovych

KBasigikanis: 5.1.1., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kynuk Anatosin SIpociaBoBud

2. Kynuk AHaroriit flpociaBoBrAY

KBasigikanis: g.1.1., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Hikonbcbkuii BiTamniit BaneHTMHOBUY

2. Hikosibcbkuit BiTasii BaneHTHOBUY

KBasnigikanis: a.1.1., 05.13.05
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Jlera [Opin I'puroposuy

Jlera IOpiii I'puroposuy

IOpuenko T.A.



