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Pedepar:

1. O6'eKTOM HOCHIITPKEHHS € TIPOLIECH IIEPETBOPEHHS €JIEKTPUYHMX BEJINYMH Y MeXaHidHi I MeXaHIYHWX BEeJINYUH B
€JIEKTPUYHi B IUJIIHAPUYHUX I1'€30KepaMidyHuX TpaHchopmMaTopax.MeTa pobOTH N0JIAra€e y BILOCKOHaJIEHH]
LUIIHIPUYHUX 1'€30KepaMiuHUX IEPETBOPIOBAYIB. [l71s1 HOCSATHEHHS IIOCTaBI€HOI METH HEOOXiAHO BUPIIUTH TaKi
3aa4i: IPOBECTU aHAJII3 CTaHy Cy4aCHUX €JIEKTPOAKYCTUYHUX NIEPETBOPIOBAYIB i IT'€30KepaMiYHIX
TpaHCPOPMATOPIB [JIsI HUX, @ TAKOXK METO/IiB BLOCKOHAJIEHHS iX TEXHIUHMX XapaKTePUCTHUK; 1I00yAyBaTH Ta
IOCTiIATA MaTeMaTU4Hi 1 KOMII'IOTEPHI Mogesli 6araToeIeKTPOAHUX LW HIPUYHUX I1'€30TPaHCPOPMATOPIB;
no6y0BaTH Ta JOCIINTH CXEMU NiJKII0YEHHS HUIIHAPUYHUX I1'€30KepaMiYHIX TPAaHC(HOPMATOPIB; PO3POOUTH Ta
IOCTIIATY CrIoCco6U MOJTINIIeHHs AMHAMIYHUX XapaKTePUCTUK, KoedilieHTa nepenadyi i pobo4yoro nianasony
4acTOT UUJIIHAPUYHUX IT'€e30KepaMiyHuX TpaHchopMaTopiB. [IpakTHiHe 3HaUEHHS O/IEP>KaHUX pe3yJIbTaTiB [0Jsirae
B TaKOMY: PO3IIMPEHa HAYKOBO-TE€XHIYHA 6a3a POEKTyBaHHS UWJIHIPUYHUX I1'€30€JIEKTPUYHUX [1€PETBOPIOBAUIB,
11O JJa€ MOXJIMBICTb IPOEKTYBATU ME€PETBOPIOBAYI 3 MOJINIIEHMMH XapaKTePUCTUKAMU; [100Y0BaHi MaTeMaTUYHi

MoZeJIi 03BOJISIIOTh GisIbLI TOUHO OLiHIOBATH M IIPOrHO3YBaTH AMHAMIYHI XapaKTepPUCTUKY LUIHAPUYHUX



I1'€30€JIEKTPUYHUX IIEPETBOPIOBAYIB; PO3POOJIeHi CXeMU MiTKII0UEHHS LUJIIHAPUYHUX IT'€30€TIeKTPUIHUX
[IepeTBOPIOBAYIB JajIu 3MOT'y 3HAYHO (BTpUYi i1 6ijbilie) PO3MUPUTH POOOYNI Aiana3oH YacTOT, @ TAKOXK Ha MOPSIOK
NiABUILMTY YyTJIMBICTh; OTPUMAaHI pe3yJIbTaTH MalOTh OiJbII IIMPOKE 3HAYEHHS I MOXYTb OyTU BUKOPUCTAaHi He
TiNIBKY 1171 UAJIIHAPUYHUX I1'€30KepaMidyHUX II€PETBOPIOBAYIB, ajie 1 AJ1s iHMKX [PUiafiB, PO3po0JIeHNX Ha IXHIN
OCHOBI; pe3yJIbTaTU JOCJIiI)KEHb BUKOPUCTOBYIOTbCS B IPOMUCIIOBOCTI, 30Kpema, B HBK "®oTonpunan” (Yepkacwu) i
BAT "Vkpr'e30", a TaKOXX y HaBYaJIbHOMY Ipoleci 3 nucuuiiigy "TlepeTBoproBadi npuinanis” y Yepkacbkomy
Iep>kaBHOMY TEXHOJIOTIYHOMY yHiBepcuTeTi. HaykoBa HOBM3HA OJlep>KaHUX Pe3yJIbTaTiB: Bliepile po3po6ieHo
MaTeMaTU4Hy MOJIeJIb YOTUPUEIEKTPOJIHOTO LUJIIHIPUYHOrO [1epEeTBOPIOBAYA, 110 1a€ MOXKIIMBICTb PO3PAXOBYBATH
aMILITyI HANIPYT HA TeHEPATOPHUX €JIEKTPOAX, YPAXyBaHHS SIKUX JO3BOJIUTh IPOEKTYBATH LAJIHAPUYHI
11'e30TPaHCHOPMATOPU 3 HEOOXiZHUMU TEXHIYHUMU XapaKTEPUCTUKAMHU; BIIEPIIE T00YJ0BaHO 1 JOCTiIKEHO
MaTeMaTU4Hi MOZEJi I'e30KepaMidYHMX CyMaTOPiB Ha OCHOBI IWJIIHAPUYHUX I1'€30KepaMiYHMX TPaHC(HOPMATOPIB,
110 [03BOJISIE MiICYMOBYBATH €JIEKTPUYHI 11 MeXaHiuHi BIIJIMBY, 301/IbIIyBaTU PiBE€Hb BUXiZHOI HANIPYTU; OTPUMaIa
NOJAJIbIINI PO3BUTOK TEOPisl IEPETBOPEHHS (Pi3UYHUX BEJIMYMH, 30KPEMA 3BYKOBOTO TUCKY B €JIEKTPUYHUN CUTHATI
B LIMJIIHAPUYHUX IT'e30TpaHchOpMaTOpax, o Ja€e 3MOTy SIKOMOra TOYHillle ONKUCYBaTH IIPOLeCU [IEPETBOPEHHS B
'e30TpaHCPOPMATOPAX; OTPUMAJA MOAABIINI PO3BUTOK TE€OPisl IEPETBOPEHHSI HANIPYTY UWJIIHAPUYHUX
IIEPETBOPIOBAYIB, 32 PAXYHOK BapiloBaHHS ()OPMHU i IPOCTOPOBOTO PO3TALIYBAHHS €JIEKTPO/IB, IO A€ 3MOTY
30i7IBIIUTY piBeHb KoedillieHTa TpaHcdopmallii HUIIHAPUYHOTO IIEPETBOPIOBAYA; OTPUMAaJIa MOJANbIINN PO3BUTOK
Teopis NOO6YAOBY IMPOKOCMYTOBUX LIMJIIHAPUYHUX [1€PETBOPIOBAYIB 32 PaXyHOK J0JIaBaHHS I1'€30TpaHcPpopmMaropa
B CXEMU €JIEKTPUYHUX (PLIbTPIB HIDKHIX YACTOT, IO JJa€ 3MOTY PO3MIKUPUTH POOOUNIA Iialla30H YacTOT
nepeTBOpeHHs. Pe3ybTaTu JOCHiIKeHb BUKOPUCTOBYIOTHCS B IPOMUCIIOBOCTI, 30KpeMa, B HBK "®oTonpunan”
(Yepkacwm) i BAT "Ykpr'e30", a TakoXX y HaBYaJIbHOMY Ipoleci 3 aucuuninu "IlepeTBopioBayi npunagis" y
YepKacbKOMY JIep>KaBHOMY TE€XHOJIOTIYHOMY YHiBEPCUTETI.

2. Object of research are processes of conversion of electrical values in mechanical and mechanical values in
electrical in cylindrical piesoceramic transformers. The operation purpose consists in perfection of cylindrical
piesoceramic transformers. For object in view achievement following tasks have been carried out: the analysis of a
state of the modern electroacoustical transformers and piesoceramic transformers for them, and also methods of
improvement of their technical characteristics is carried out; mathematical and computer models multielectrode
cylindrical nee3oTpancdopmaropos are constructed and researched; circuits of connection of cylindrical
piesoceramic transformers are constructed and researched; methods of improving of response characteristics,
transmission ratio and working range of frequencies of cylindrical piesoceramic transformers are developed and
researched. Practical value of the received results consists in the following: The scientific and technical basis of
designing of cylindrical piezoelectric transformers that allows to project transformers with the refined
characteristics is expanded; the constructed mathematical models allow to estimate and predict response
characteristics of cylindrical piezoelectric transformers more precisely; the developed circuits of connection of
cylindrical piezoelectric transformers have allowed considerably (in 3 times and more) to expand working range of
frequencies, and also on the order to raise sensitivity; the received results have wider value and can be used not
only for cylindrical piesoceramic transformers, but also for other devices developed on their basis. Scientific
novelty of the received results: For the first time the mathematical model of the four-electrode cylindrical
transformer is developed, allowing to calculate amplitudes of pressure on the generating electrodes which
registration will allow to project cylindrical nse3oTpancdopmarops! with necessary technical characteristics; for
the first time mathematical models of piesoceramic adders on the basis of cylindrical piesoceramic transformers
that allows to add electrical and mechanical influences are constructed and researched, to increase level of output
pressure; the theory of conversion of physical values, in particular sound pressure in an electrical signal in
cylindrical nee3orpancdopmaropax has had the further development that allows as it is possible to describe more
precisely transformation processes in nee3otpancdopmaropax; The theory of transformation of pressure of
cylindrical transformers at the expense of a variation of the form and space layout of electrodes that allows to
increase level of transformation ratio of the cylindrical transformer has had the further development; the theory of
creation of broad-band cylindrical transformers at the expense of adding nbe3oTpancgopmaropa in circuits of



electrical wave filters of the lower frequencies that allows to expand working range of conversion frequencies has
had the further development. Results of researches are confirmed by publications and patents of Ukraine and used
in the industry, in particular, in factory "Fotopribor" (Cherkassy) and Open Society "Ukrpiezo", and also in
educational process on discipline «Reformative devices of instruments» at the Cherkassy state technological
university.
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