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1. Ocapuyk £1.0. ABTOr€HepaTOpHi NepeTBopIoBadi (Gi3MYHNX BEJIMYMH Ta IIPUCTPOI HA iX OCHOBI /1J11 KOMITIOTEPHUX
CUCTEM i Mepex 3arajibHOro Ta CIeliaJbHOro npu3HadyeHHs. — Kpasigikaliiina HaykoBa npalsl Ha [ipaBax pyKOIUCY.
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PO3PO06JIEHHS HOBUX Ta BJOCKOHAJIEHHS BiJOMUX METOZiB BUMIPIOBaHHS (Pi3UYHUX BEJIMYMH Ta CTBOPEHHS HOBUX
aBTOT€HEPATOPHUX NTPUJIALiB BUMIPIOBAHHS LIMX BEJIMYMH Ha OCHOBi aBTOT€HEPATOPHUX IIPUCTPOIB, O
320€3Me4yI0Th iX AMHAMIYHUI PEXMM POOOTHU IIpY €JIEKTPUYHOMY I€PeJIAlITyBaHHIO TapaMeTPiB aBTOKOJINBAJIbHOI
cucTeMu Npu Aii 30BHiMHIX (aKTOPiB Ta PO3pO6IEHHS Ha iX 6a3i NpUCTPOiB /1J1s IEPETBOPEHH iHdopMallii B

KOMITIOTEPHUX Ta iHGOPMAIiFTHO-BUMiPIOBAJIbPHUX CHCTEMAaX i Mepeskax 3araJbHOTO Ta CIeliaJIbHOTO MPU3HAYEeHHS.



Ha ocHOBi npuHLMIY IEPETBOPEHHA €HEPTil Y KBAHTOBUX i MIKPOEJIEKTPOHHUX TPAH3UCTOPHUX CTPYKTYpax
3aMIPONIOHOBAHO HOBi METOJIM PO3PaxXyHKy OCHOBHMX XapaKTE€PUCTUK IIPUCTPOIB, SIKi JO3BOJIUINA OTPUMATH BUXiTHI
XapaKTEePUCTUKHY y TapaMeTPUYHil 3aJIeXKHOCTI Bifl [il0uMX 30BHIIIHIX (aKTOPIB Ta IapaMeTPiB IEPBUHHUX
[IepeTBOPIOBAYIB i MapamMeTpiB aBTOreHepaTopiB. Po3pobieHo MaTeMaTU4Hi MOJI€sli aBTOr€HEPaTOPHUX
[IEPETBOPIOBAYIB BUMIPIOBAHHA TEMIIEPATYPH, ONITUYHOI IIOTY>KHOCTI, TUCKY, IHOYKLiI MarHiTHOTO I10J1,
KOHILIeHTpallii razis, BOJIOTOCTi, B IKUX 3HAYHO IPOCTillle PO3PaXxOBYIOThCS aHAITUYHI GOPMYJIM TapaMeTpUYHO]
3aJIEXKHOCTI QYHKIil IEPETBOPEHHS i YyTIMBOCTI, SIKi BpaxOBYIOTb BILJIMB BXiJHOrO iH(OPMaTUBHOTIO CUTHAIY
IapaMeTpiB IEPBMHHUX [1IEPETBOPIOBAYIB i IapaMeTpiB aBTOreHepaTopiB Ha (QyHKIii IepeTBOPEHHS i YyTIIMBOCTI ¥
[IOPiBHSIHHI 3 iICHYIOUMMU METOJlaMU PO3paxyHKy 1ux QyHKIiN 3 piBHSIHb Kipxroda. Po3pobseHo i nocuimkeHo
CXEMU, KOHCTPYKLii, aBTOT€HEPATOPHUX IIPUJIAIiB BUMIPIOBaHHS TEMIIEPATYPU, OIITUYHO]I ITOTY>KHOCTI, IHIYKIIii
MarHiTHOTO I0J18, TUCKY, KOHLIEHTpalLii ra3is, BOJIOTOCTi Y BUTJISA/1 KBAHTOBYX i MIKPOEJIEKTPOHHUX TPAH3UCTOPHUX
CTPYKTYP, sIKi ImpanotoTs y nianaszoni 103-109 I'u. Ha ocHOBi po3pobisieHux npusajiiB Ho6yqoBaHO 6araTokaHasbHi
IIPUCTPOi BUMIPIOBAaHHS 3allaxiB i KOHLIEHTPALliil ra3iB, IapaMeTpPiB HABKOJIMIIHBOTO CEPEOBUILA, CUCTEMY
MOHITOPUHTY XapaKTePUCTUK MACJIOHAIIOBHEHMX €HEPreTUYHUX YCTaHOBOK, CUCTEMY MOHITOPUHIY NTapaMeTpiB
CIIOPTCMEHA — BECJISIPa, sIKi IpalioloTh y peasibHOMYy MaciuTabi yacy 3 6e31poToBoi repegayeio iHdpopmaiii,
6araToKaHaJbHi MiIPUBHI MPUCTPOI HA3EMHOTO Ta MOBITPSIHOTO TUITiB. KyII0YOBi C/I0Ba: aBTOr€HEPaTOPHUN
MepeTBOPIOBaY, MaTeMaTUYHa MOJIENb, BileMHUN AudepeHIiaTbHU O1lip, KOMITIOTEpHA CUCTeMa, iHpopMallifiHO-

BMMIipIOBaJIbHA CUCTEMA, KOMITIOTEPHI KOMIIOHEHTH, IEPETBOPIOBaY (PisnyHUX BeandnH, FPGA, yacroTa.

2. Osadchuk 1.O. Self-oscillating transducers of physical quantities and devices based on them for general and
special purpose computer systems and networks. — Qualifying scientific work on manuscript rights. Dissertation
for the degree of Doctor of Technical Sciences in the specialty 05.13.05 «Computer Systems and Components». -
Vinnytsia National Technical University, Ministry of Education and Science of Ukraine, Vinnytsia, 2024. The
dissertation work is devoted to solving a scientific and applied problem, which consists in the need to develop new
and improve known methods for measuring physical quantities and create new self-generator devices for
measuring these quantities based on self-generator devices that ensure their dynamic operation during electrical
adjustment of the parameters of the self-oscillating system under the influence of external factors and develop on
their basis devices for converting information in computer and information-measuring systems and networks of
general and special purpose. The work proposes a new principle for the construction of self-generator devices for
measuring physical quantities, which is based on the conversion of the energy of a constant electric field into the
energy of an alternating electric field in quantum and microelectronic transistor structures with negative
differential resistance, which provides a wide dynamics of output frequency tuning. Based on the principle of
energy conversion in quantum and microelectronic transistor structures, new methods for calculating the main
characteristics of devices have been proposed, which allowed obtaining output characteristics in parametric
dependence on the operating external factors and parameters of primary converters and parameters of oscillators.
This allows design developers to calculate and select optimal operating frequencies and optimal operating modes
of devices. Mathematical models of oscillator devices for measuring temperature, optical power, pressure,
magnetic field induction, gas concentration, and humidity have been improved, in which analytical formulas for the
parametric dependence of the conversion and sensitivity functions are calculated much more easily, which clearly
demonstrate the influence of the input informative signal of the parameters of primary converters and parameters
of oscillators on the conversion and sensitivity functions in comparison with existing methods for calculating these
functions from Kirchhoff's equations. The mathematical model of the oscillator based on the quantum structure of
a tunnel-resonant diode with negative differential resistance when operating in a quasi-linear mode based on the
solution of the differential equation of the oscillatory system was improved, which made it possible to obtain
conditions for stable operation and the dependence of the output voltage on time. Schemes, designs, self-
oscillating devices for measuring temperature, optical power, magnetic field induction, pressure, gas
concentration, humidity in the form of quantum and microelectronic transistor structures operating in the range
of 103-109 Hz were proposed, developed and investigated. Theoretical principles, operating principles, schemes
and designs of multi-channel devices for simultaneous measurement of frequency and digital information, the



parameters of which are coordinated with computer and information-measuring systems and networks of general
and special purpose, have been developed. Theoretical principles, operating principles, schemes and designs of a
multi-channel computer information-measuring system for monitoring the parameters of powerful oil-filled
power plants based on the developed self-oscillating measuring devices have been developed. A computer
information-measuring system for the physical parameters of a rower during his work and the boat's movement
mode has been developed based on the developed self-oscillating measuring devices. A computer information-
measuring system for measuring and controlling the parameters of a gas environment has been developed based
on the proposed self-oscillating devices. Theoretical principles, operating principles, schemes and designs of
multi-channel subversive devices of ground and air types have been developed based on the developed self-
oscillating devices for civil and military equipment. Keywords: self-oscillating transducer, mathematical model,
negative differential resistance, computer system, information and measuring system, computer components,

transducer of physical quantities, FPGA, frequency.
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VIII. 3aKkJII04Hi BiZoMOCTi
Byacue IpizBume Im's I10-6aThKOBI KeeThuit Poman Haymosnd

roJIOBH pagu

Bnacue IIpizsume Im's [10-6aTbKOBI Keernuit Poman Haymosuy

roJIOBYIOYOro0 Ha 3aciJaHHi

BiamoBiganbHUH 32 MiITOTOBKY IBanuyk fIpocyias Bosiogumuposny

00JIIKOBHX JJOKYMEHTIB

Peectparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




