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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

PagioyactoTHi iHpopMalLlifiHi eJleMeHTU Ta IPUCTPOI 3 TOKPAILIEHOI 3aBaJIOCTIMKICTIO Ta MIBUKOi€I0

Ha3sBa po6oTH aHIJIilICbKOIO:

Radio-frequency information elements and devices with enhanced noice immunity and speed

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIIIXEHHS - IPOLEeCHU TACTAHLIIMHOrO OleP>KaHHs Ta 06po6Ku iHpopMallii 1po 06'exTu. [Ipeamer
IOCJIiIKeHHs - pafiodyacToTHi iHPpopmaniliHi npuctpoi Ha 6a3i R- L-, C-HeratpoHiB. MeTa po6oTu - 306ibIeHHS
e(peKTUBHOCTI pajlioyacTOTHUX iHPOPMaLIIHUX ITPUCTPOIB, a caMe 30ibIIeHHSI IIBUIKO/III Ta 3aBaJIOCTINKOCTI 3a
PaxyHOK BUKOPMCTaHHS iMiTaHCHUX Ta ONTOIMITAHCHHUX JIOTIYHUX €JIEMEHTIB, €JIEMEHTIB JBO3HAYHOI,
6araTo3Ha4yHOi, HEIPOHHOI Ta HeYiTKOi JI0TiK, R-, L-, C-HeraTrpoHis, 6araTonapaMeTpUYHUX y3araJbHeHUX
[IepeTBOPIOBaYiB iMiTaHCy. B mociimkeHHi BUKOPUCTOBYIOTbCSI METOMM, 10 6a3yI0ThCSI Ha: TEOPii KOMIIEKCHUX
yuceJl, Teopii MaTpuLb B CXEMOTEXHIYHMX METOJaX PO3PaXyHKy €JIEKTPOHHUX CXeM IJ1s I0OYA0BU MaTeMaTUYHUX
MoJeJsiel, Teopii CTIMKOCTI AJ1s1 BU3BHAYEHHS YMOB CTilIKOCTi Ha 6a3i IMHaMiYHMX HEraTPOHIB, TeOPii 4yTIUBOCTI AJ1g
BU3HAYEHHS YYTJIMBOCTI XapaKTEPUCTUK iHPOPMALiTHMX IPUCTPOIB 10 3MiHM [TapaMeTPiB €JIEMEHTIB CXEMMU.
Komn'toTepHe MoziesIoBaHHSI BUKOHYBaJIOCh 3 BUKOPHCTaHHIM Nporpamuux naketis MathCad, MatLab, MicroCap,
OrCad PSpice, Microwave Office. B po6oTi osep>kaHi Taki 0CHOBHI peaysbTaTtu: 1. [IpoananizoBaHi Bifomi nacusHi
iMMiTaHCHI JoriyHi enemenTtu Ta L-, C-HeratpoHu. Po3pobiena kinacudikalis 3a IpUHIUIIOB POOOTH, TEXHOJIOTIEIO
BUTOTOBJIEHHS], YaCTOTHUM [1ialla30H BUKOPUCTAHHS, €HEPrOCIOXKMBAaHHAM. [IpoaHani3oBaHi icHyI04i MaTeMaTU4Hi
Mojenei, BUBHa4YeHi ix OOMe>KeHHs Ta HeMloJliKU.. 2. Po3po6yieHo cxemMu Ta MaTeMaTUYHi MO/ieJli MacuBHUX
iMMITaHCHUX JIOTIYHUX €JIEMEHTIB. [IpoBeneHo focigKkeHHs L-, C-HeraTpoHiB Ha OolepauiiHuxX MifCUI0Badax.
Po3pobieHo cxemu Ta MaTeMaTuyHi mogeni L-, C-HeraTpoHiB Ha onepauifiHux nifgcuioBadax. Po3pobieHo Ta
IIOCTIIKEHO CXeMU i MaTeMaTUyHi Mopesti iHbopMaIiliHUX MPUCTPOIB Ha 6a3i MACUBHUX iIMMITaHCHUX JIOTIYHUX
esieMeHTiB Ta L-, C-HeraTtpoHiB 3. HaBeneHi eKCliepuMEHTasIbHi aHi JOCIIiIKeHb ITACUBHYX iIMiTAHCHUX
iHpopMmaLiiHUX IPUCTPOIB Ta €JIeMeHTIiB Ha 6a3i R-, L-, C-HeraTpoHiB Ha 6araTornapaMeTpUYHUX y3arajbHEHUX

[IepeTBOPIOBAYaX, 10 [03BOJINJIY IIPOBECTH OLIiHKY aJleKBaTHOCT] pO3pO0JI€HNX MaTeMaTUYHUX MOJIeJel.

Pedepar aHr1ilicbKOIO:

The object of the study - the processes of remote reception and processing of information about objects. Subject
of research - radio frequency information devices based on R-L-, C-negatrons. The purpose of the work is to
increase the efficiency of radio frequency information devices, namely, to increase the speed and noise immunity
through the use of immitance and optoimmitance logic elements, elements of two-valued, multi-valued, neural
and fuzzy logic, R-, L-, C-negatrons, multiparameter generalized immittance converters. The study uses methods
based on: the theory of complex numbers, the theory of matrices in the circuit engineering methods for the
construction of mathematical models, the theory of stability for determining the stability conditions on the basis of
dynamic negatrons, the theory of sensitivity to determine the sensitivity of the characteristics of information
devices to change the parameters of the elements of the scheme . Computer simulation was performed using
software packages MathCad, MatLab, MicroCap, OrCad PSpice, Microwave Office. The following main results were
obtained: 1. Passive immitance logic elements and L-, C-negatrons are analyzed. A classification is developed based
on the principles of work, technology of manufacturing, frequency range, power consumption. The existing
mathematical models are analyzed, their limitations and disadvantages are determined. 2. Schemes and
mathematical models of passive immitance logic elements are developed. The research of L-, C-negatrons on
operational amplifiers was conducted. The schemes and mathematical models of L-, C-negatrons on operational
amplifiers are developed. The schemes and mathematical models of information devices based on passive
immitance logic elements and L-, C-negatrons are developed. 3. Experimental data of research of passive



immitance information devices and elements based on R-, L-, and C-negatrons on multiparametric generalized
transducers are given, which allowed to assess the adequacy of developed mathematical models.
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