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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.37.01

Tema gucepranii:
1. OpHomnepexinHi y3araabHEeHi IEPETBOPIOBadi IMMITAHCY [ faBaviB (Pi3MYHUX BEJIMYMH Ta KOMIIOHEHTIB

004K CII0BATIBHUX IIPUCTPOIB

2. Unijunction generalized immittance converters for sensors of physical quantities and components of computing
devices

Pedepar:

1. O6'exT mociiKeHHs - Mpoliec NepeTBOPEHHs iHpOopMaLiiHUX CUTHAJIIB y CIeliali30BaHUX 3aC006ax 06pOOKU
iHpopMallii 3 YaCTOTHUM IMPEACTaBIEHHSIM; METOI0 POOOTH € TIOKPAIIeHHsI TEXHIYHUX XapaKTePUCTUK JaBaviB
¢disnuyHux BesnduH (JPB) Ta KOMIIOHEHTIB 064N CII0BAIBHUX IPUCTPOIB 32 PaXYHOK BUKOPUCTaHHS
OJHOIIEPEXiAHMX y3araJlbHEHUX [IepeTBOPIOBaviB imMitaHcy (YI1I); MeTonu mociigKeHHs 6a3yl0ThCs Ha
BHMKOPHUCTaHHI TE€OPiil: MaTpullb, KOM(POPHUX BioOpakeHb, IePeTBOPIOBAYiB IMMITaHCY, aHAI3y €JeKTPUIHUX
CXeM, IUIaHYBaHH$ €KCIIEPUMEHTY Ta KOMIT'IOTEPHOTO MOJIE/IIOBAHHS; TEOPETUYHI PE3yJIbTATU: BIIEPLIE OTPUMAHO
MaTeMaTU4Hy MoJesib (i3MYHUX MIPOLECIB, IO IPOTIKAIOTh B OJHONEPEXiJHOMY TPAaH3UCTOPI HA BUCOKUX YaCTOTaX,
1110 4O3BOJINJIO OTPUMATH aHAJITUYHI BUpa3y iMMiTaHCHUX napaMeTpiB YIII Ha 10ro OCHOBI, SIKi BUKOPUCTOBYIOTLCS

L7151 po3po0KY 6a30Bux By3iiB [IMB 3 nifgBuIeHO JOOPOTHICTIO Ta TEMIIEPATYPHOIO CTAbINIbHICTIO; BIOCKOHATIEHO



MeTOJI, CXeMHO-(YyHKLiOHaNIbHOI Mo6ynoBu JIOB i KOMIOHEHTIB OGYMCIIOBAJIBHUX IPUCTPOIB, KU HA BiIMIHY Bif,
icHy10uHMX, BUKOpPUCTOBY€E ofHonepexinHi YIII, mo 3a6e3nedye CrpolieHHs TeXHIYHOI peasisalii Ta MifBuieHHS
3aBajiocTinkocTi J®B i KOMIIOHEHTIB 00YUCIIOBAIbHUX MTPUCTPOIB; ofiep>kaja MoAaIbIINil PO3BUTOK MaTeMaTUYHa
MOJIeJIb OLIHKY e(PEeKTUBHOCTI KOMOIHOBaHMX KEPOBAaHUX €JIEMEHTIB 3 BUKOPUCTAHHSIM ofHonepexigHoro YIII, sika
Ha BiJMIHY Bifl iCHyI04nX, BpaxoBye napamerpu YIII Ta IBOE€JIEKTPOIHOIO KEPOBAHOIO €JIEMEHTY, 110 JO3BOJISIE
3[1ifICHIOBATH MOPIBHSJIbHY OLiHKY Ta BU3HAYaTU HalKpauuii BapiaHT KOMGIHOBaHOI'O KEPOBAHOI'O €JIEMEHTY.
[IpakTryHi pe3yabTaTy - OTPMMAaHO IPAKTAYHI JaHi, 10 MiATBEPIKYIOTh JOCTOBIPHICTb aHANIITUYHMX BUPA3iB
[IEpPETBOPEHOrO iMMiTaHCy BonapameTpuyHux YIII Ha OCHOBI 0fgHOIEPEXiZHOI TPAH3UCTOPHOI CTPYKTYPY;
3alpONIOHOBAHO METOAMKM PO3PaxyHKy napamerpis JJOB, peakTUBHUX €JIEMEHTIB Ta KOJIMBAJIbHUX KOHTYPIB;
PO3pO6JIEHO Ta BIPOBAKEHO €JIEKTPUYHI IPUHUIUIOBI cxemu Ta Tornosorii OB i KOMIOHEHTiB 064N CII0BATIbBHUX
IIPUCTPOIB; po3pobseHo Ta focaimkeHo I@B, ski Ha BiiMiHy Bifl icHyI0OuMX, He MalOTh BOYZOBAHOTO JKepeJia
SKMBJIEHHS], 1110 3abe3Ieuye 3MEeHIIeHHSI €HeprocroKMBaHHA B 1,5-2 pa3u; po3po6seHo mporpaMHe 3a6e3neyeHHs 3
PO3paxyHKy e(peKTHBHOCTI KOMOIHOBAaHMX KepPOBaHUX eJleMeHTiB. CTyIiHb BIPOBaJ)KE€HHS - OCHOBHI pe3yJbTaTu
BripoBakeHo Ha JIT HI "Teniit” Ta B HaB4aIbHUY ITpOLE€C BIHHMIIBKOTO HAaLliOHAJIbHOTO TEXHIYHOTO YHIBEPCUTETY.
Cdepa (ranysp) BUKOPUCTaHHS - iHGOpMaliliHO-BUMIipIOBaJIbHi i crienjanizoBaHi KOMI'IOTEPHI CUCTEMU.

2. Object of research - the process of converting information signals in specialized devices of data processing with
frequency representation; objective of work is improving the technical characteristics of sensors of physical
quantities (SPQ) and components of computing devices by using unijunction generalized immittance converters
(GIC); methods of research are based on the using theories: matrix, a conform displaying of immittance converters,
analysis of electrical circuits, planning of experiment and computer simulation; theoretical results: first obtained a
mathematical model of the physical processes occurring in the unijunction transistor at high frequencies, which
allowed us to obtain analytical expressions immitance parameters of GIC that based on it, GIC are used for
developing basic units of SPQ with high quality factor and temperature stability; method of circuit-functional
building SPQ components and computing devices is improved, which, unlike existing, is used unijunction GIC,
which provides simplified technical implementation and improves noise immunity of SPQ and components of
computing devices; a mathematical model of evaluating the effectiveness of combined controlled elements using
unijunction GIC has received further development, which unlike existing, considers options of GIC and two
electrode managed element, which allows a comparative evaluation and determine the best option of combined
managed element. Practical results - practical data that confirms the reliability of analytical expressions
transformed immittance two-parameter GIC based on unijunction transistor structure are obtained; methods for
calculating parameters of SPQ, reactive elements and resonance circuits are proposed; electrical schematic
diagrams and topology SPQ components and computing devices are designed and implemented; SPQ, which,
unlike existing, hasn't built power source that would reduce energy consumption by 1.5-2 times, are developed and
investigated; software for calculation efficiency of combined managed elements is developed. Degree of
application - main results are introduced on the Scientific Research Institute "Helium" and in the learning process
of Vinnytsia National Technical University. Scope (branch) of use - information measuring and specialized
computer systems.
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