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Tema gucepranii:

1. Po3po6s1eHHS METOJiB NOKPAIEHHS MapaMeTPiB LIMPOKOCMYTOBUX iHAYKIINHUX MarHiTOMETpiB

2. Development of methods of wideband induction magnetometers parameters improvement.

Pedepar:

1. B pucepTauiiiniii poboTi poBeeHO po3pOo06IeHHS METOMIB BIOCKOHAJIEHHS IIMPOKOCMYTOBUX iHAYKIITHUX
MAarHiTOMETPIB 3 METOIO MiABUIIEHHS PiBHS IX METPOJIOTIYHMX Ta €KCIIIyaTaliHUX [TapaMeTpiB 3 ypaxyBaHHAM
crienudiYHNX BUMOT CY4aCHOTO 3aCTOCYBaHHS. [Jisl IbOTO OOYAOBAaHO Ta OCi/IKEHO HOBUI BapiaHT
€KBiBaJIEHTHOI CXeMU LIMPOKOCMYroBoro IM, 1mo Mae nudepeHiianbHy JaHKy B KOJli 06€pHEHOr0 3B's13KY 110
MarHiTHOMy I10JI10, sIKa B IIOBHi} Mipi BifjoOpaxae 1oro JuHaMivyHi xapakTepucTuku. Ha nifcrasi 3ariponoHoBaHoi
eKBiBaJIeHTHOI cxeMu IM npoBefieHO aHai3 10ro CTabibHOCTI i BUKOAII Ta OGIPYHTOBAHO CIIOCIO MigBUIIEHHS
3aracy CTilKocTi. BukoHaHO aHasi3 BIIJINBY OCHOBHUX NTapaMeTpiB KOHCTPYKLii IM - maTepiany i popmu ocepas,
0CO6IMBOCTEN BUKOHAHHS OOMOTKHU Ta iH. - Ha Koe(illieHT NepeTBOPEHHs laBaya B LIMPOKiil CMy3i 4aCcTOT Ta
[IPOBEIEHO PO3PAXYHOK NOPOTrY 4yTAABOCTI IM. [17151 3HMKEHHS TOPOTY YyTJIUBOCTI B YMOBax OOME>XXEHb Ha PO3MipH
IM mocnimkeHo eeKTUBHICTb 3aCTOCYBaHHS KOHLEHTPATOPiB MarHiTHOro MOTOKY Ha KiHIISIX OCepsl.

3aIporoHOBaHO METOJ, PO3PaxyHKy [apaMeTpiB MUPOKOCMYTOBUX iHIYKUiHNX MarHiTOMETPIB i3 BpaxyBaHHSIM



0CO6IMBOCTEI iX TT06Y10BU. VI0T0 3aCTOCYBaHHS [O3BOJIAJIO CTBOPUTH Pz IM 3 MOKpaleHUM piBHEM MTapaMeTpiB,
110 He ITOCTYIA0ThCS KPALIUM CBITOBUM 3pa3kaM. 3allpOIIOHOBAHO TaKOXK HOBUM CIIOCI® OLiHKY SIKOCTi IM i
II0Ka3aHo, 110 M0r0 3aCTOCYBaHHSI 103BOJIsI€ €(PEKTUBHO ITOPIBHIOBATH Pi3Hi 3a KOHCTPYyKIieto IM 3a kpurepiem
MiHIMaJIbHOTO PiBHSI MarHiTHOrO MWyMy. Bci nosyioskeHHs, nogaxi B po6oTi, IepeBipeHO eKCIIEPUMEHTABHO i

IOBEIEHO IIPAaBUJIbHICTb OTPMMAHUX PEKOMEHIALIIN Ta MOJEJIbHUX CHiBBiHOLIEHD.

2. The thesis is dedicated to the problem of development of methods of wideband induction magnetometers (IM)
improvement with the aim to increase the level of metrological and operational parameters with taking into
account the specific requirements of modern application. The new version of equivalent circuit of wideband IM
which contains differential link in the feed-back circuit by magnetic field and fully reflects its dynamic
characteristics is proposed. The mathematical model of IM is constructed based on the proposed equivalent
circuit. Stability and speed response analysis is done and method for the stability increment is proposed. It is
demonstrated for the first time that the variation of parameters of the correction link in the feed-back circuit does
not influence the speed of response of IM. The analysis of the IM main constructional parameters - core material
and shape, numbers of the winding and others - influence on induction sensor transformation factor in wide
frequency band and calculation of IM sensitivity threshold are made. The contribution of various sources in the
total noise level of IM is analyzed. To reduce the sensitivity threshold when restrictions on the size are imposed
the effectiveness of magnetic flux concentrators on the ends of the core is developed. The method of wide-band
induction magnetometer parameters calculation is proposed which application allowed us to create a set of IM
with improved level of parameters which are within best world specimens. A new method of IM quality estimation
is proposed which allows comparison of different as to their construction IMs by the criterion of minimal level of
the magnetic noise. All statements given in the work are experimentally verified and the correctness of the
received recommendations and model relationships are proved.
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