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Pedepat/anoTanis:

1. Incepraiio NpUCBsYE€HO BUPIIIEHHIO aKTyaJIbHOTO HAaYKOBO-TEXHIYHOTO 3aB/IaHHS MiIBUIIEHHS €PEKTUBHOCTI
€JIEKTPOMAarHiTHOTO HEPYUHIBHOTO KOHTPOJIIO Ta BUMiPIOBAHHS MAarHiTHUX I10J1iB LJISIXOM YJIOCKOHAJIEHHS
IIPUHLUIIIB TO6Y0BY (PEepO30H0BUX IIEPETBOPIOBAYiB, METOiB (POPMYyBaHHS iHPOPMALIITHOTO CUTHAJy Ta 3aCO0iB
rioro udpoBoi 06podku. O6'eKTOM AOCHIIKEHHS € Npolecy GopMyBaHHS iHPOPMaLIIHOTO CUTHANY Y
(epo3oHIOBUX NTEpETBOPIOBAYAX ITij] i€l0 30BHIMIHHOTO MATHITHOTO MO0JIs. [IpegmMeToM IOCTimKeHHS € MeTOIH,
MoOJeJIi, aIrOpUTMU Ta TeXHiYHi 3acobu GpopMyBaHHS, 00POOKY i BUMipIOBaHHS IIapaMeTpPiB CUTHAJIIB
(pa30iMIyJIbCHUX Ta IaPaMETPUYHUX (PEPO30OHIOBUX [IEPETBOPIOBAYIB. Y POOOTI BUKOPUCTAHO METOAM TeOPii
€JIEKTPOMAarHiTHOrO OIS, TEOPii eJIEKTPUYHUX Kijl, MATEMAaTUYHOTO MOJIEJIIOBAaHHS, YUCEJIbHUX METOZiB, 11dPpOBOi

00pOOKY CUTHAJIIB, KOMII'TOTEPHOI'O MOJEJIIOBAHHSI, CTATUCTUYHOI O6POOKY pe3yJbTaTiB eKCIIePUMEHTY Ta



OLIiHIOBaHHSI HEBU3HAYEHOCTi BUMipIOBaHb. PO3p006JIEHO MaTeMaTU4Hi MOAeJ (Pa30iMITyJIbCHOTO Ta
[apaMeTpUYHOro Pepo30HI0BUX IIEPETBOPIOBAUIB, SIKi BCTAHOBJIIOIOTh B32€EMO3B 130K Mi’K TeOMETPUYHUMU
napaMeTpamiy, pe>XuMaMu 30y KeHHs, MarHiTHUMU XapakTeprUCTUKaMU OCEpAs Ta NapaMeTpami iHopmalliiiHoro
curHaiy. 3a pe3yJjibTaTaMy KOMIT'FOTEPHOTO MOJIE/IIOBAHHS BUBHAYE€HO 3aKOHOMIPHOCTI BIIJIMBY KOHCTPYKTUBHUX
IIapaMeTpiB i PEeXXUMIB poOOTU Ha YYT/IMBICTb IEPETBOPIOBAYIB, 110 1aJI0 3MOTY OOIPYHTYBATH BUOIp ixX
palioHasbHUX IapaMeTpiB. 3alIPOIIOHOBAHO METO/L 4aCOBOi 0OpOOKY cUrHasliB (pa3oiMIlyIbCHOro (pepo30HIa,
3aCHOBAHUI Ha BU3HAYEHHI 4aCOBOro napameTpa An, iKWl XapaKTepu3ye 3MiHy [10JI0OKEHHS XapaKTePHUX TOUOK
CUTHaJly Mif, BIIJIMBOM 30BHIIIHBOTO MAarHiTHOIO M0JIs Ta 3a6e3Mevye MiBUILeHHS 3aBaJJOCTiNKOCTi BUMIpIOBaHb.
Po3pobseno anropurmu 1udpoBoi 06poOKY CUTHAIB, 110 326€31e4yI0Th aBTOMATUYHE BU3HAYEHHS YaCOBUX
napaMeTpiB, ycepeJHeHHsI pe3yJIbTaTiB Ta 3MEHIIEHHS! BIUIMBY BUIIAIKOBUX 3aBajl. Po3po6iieHO MiKponpoleCOpHU
IIPUCTPil Ta KOMIT'IOTEPU30BaHy iHPOPMaLiTHO-BUMIPIOBAJIbHY CUCTEMY JOCIIKEHHS (PEPO30HI0BUX
IIEPETBOPIOBAYIB, SIKi peasizyloTb (POPMyBaHHS PEXUMIB 30yI)KEHHS, PEeCTpallilo, HuPpPoBy 06POOKY Ta
BiJOOpa’KeHHS! pe3yJIbTaTiB BUMIPIOBaHb y peXKUMi peasibHOro yacy. EKkcriepuMeHTasbHi JOCiIPKeHHS iITBepauIn
aJleKBaTHICTb PO3POOJIEHNX MAaTEMATUYHUX MOJIeJIeH, TPale31aTHICTh 3alIpOIIOHOBAHUX TEXHIYHUX pillleHb Ta
MOJKJIMBICTb BUKOPHUCTaHHS 4YaCOBOrO NapameTpa Ao sK iHpOpMaTUBHOI 03HAKU [1J1s OL[iHIOBaHHS 30BHIIIHBOTO
MAarHiTHOTO 110J151. BUKOHAHO OLIiHIOBaHHS HEBU3HAYEHOCTI BUMIPIOBaHb, 110 MiATBEPAUJIO BilTBOPIOBAHICTh
OTPUMAaHUX Pe3yJbTaTiB Ta €(PEKTUBHICTb 3aIIPOIIOHOBAHUX METOiB. [I[pakTUyHe 3HaUY€HHS pOOOTH IOJISITAE Y
CTBOpEHHi iHpopMaliliHO-BUMipIOBaJIbLHOI CUCTEMU, METO/IiB i IpOrpaMHO-anapaTHUX 3aC00iB TOCiIKEHHS
($hepo30HI0BUX IIEPETBOPIOBAUIB, PE3yJIbTaTU IKUX MOKYTb OyTH BUKOPHCTaHI IIif 9ac po3pobiieHHs 3ac0obiB
MarHiTomMerpii, €JIeKTpOMarHiTHOro HepyMHiBHOTO KOHTPOJIIO Ta iHpopMallifiHO-BUMIipIOBAJIbHUX CUCTEM, a TAaKOX

YIIPOBAIKEHI Y HAYKOBO-IOCIIIIHY IisJIbHICTD i HaBYaJIbHUM IIPOLIEC.

2. The dissertation is devoted to solving the relevant scientific and technical problem of improving the efficiency of
electromagnetic non-destructive testing and magnetic field measurement by enhancing the design principles of
fluxgate transducers, information signal generation methods, and digital signal processing techniques. The object
of the research is the process of information signal generation in fluxgate transducers under the influence of an
external magnetic field. The subject of the research comprises methods, mathematical models, algorithms, and
hardware for the generation, processing, and measurement of signal parameters of phase-pulse and parametric
fluxgate transducers. The research is based on the methods of electromagnetic field theory, electric circuit theory,
mathematical and numerical modelling, digital signal processing, computer simulation, statistical analysis of
experimental data, and measurement uncertainty evaluation. Mathematical models of phase-pulse and parametric
fluxgate transducers have been developed to describe the relationship between geometric parameters, excitation
conditions, magnetic properties of the core, and information signal characteristics. Computer simulation made it
possible to determine the influence of design parameters and operating modes on transducer sensitivity and to
substantiate the selection of their optimal parameters. A time-domain signal processing method for the phase-
pulse fluxgate transducer has been proposed. The method is based on determining the time parameter Ao, which
characterizes the displacement of characteristic signal points caused by the external magnetic field and provides
improved noise immunity. Digital signal processing algorithms have been developed to ensure automatic
determination of time parameters, averaging of measurement results, and reduction of random noise influence. A
microprocessor-based measuring device and a computerized information-measuring system have been developed
for the investigation of fluxgate transducers. The system provides excitation signal generation, data acquisition,
digital processing, and real-time presentation of measurement results. Experimental investigations confirmed the
adequacy of the developed mathematical models, the operability of the proposed technical solutions, and the
feasibility of using the time parameter Ao as an informative feature for magnetic field evaluation. Measurement
uncertainty analysis confirmed the repeatability of the obtained results and the effectiveness of the proposed
methods. The practical significance of the research lies in the development of an information-measuring system,
software and hardware tools, and signal processing methods that can be applied in magnetic field measurements,
electromagnetic non-destructive testing, and information-measuring systems, as well as in research and

engineering education.
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