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1. BucoxkouyTiiMBUii pafioBUMIpIOBaJIbHAN NPpUJIaf, iHOYKLiI MArHiTHOTO I10JI Ha OCHOBI PEaKTHMBHUX BJIACTUBOCTEN

TPaH3UCTOPHUX CTPYKTYP
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Pedepar:

1. Incepraujiiina po60Ta NpUCBAYEHA MiABUILIEHHIO YyTJIMBOCTI PalioBUMIiPIOBAJIbHUX IPUIAAIB iHAYKIiI MarHiTHOTO
I10J141 LIJIIXOM BUKOPUCTAHHS YaCTOTHUX IIEPETBOPIOBAYIB "MarHiTHa iHAYKIig — 4acTOTa" Ha OCHOBI PEaKTUBHUX
BJIACTMBOCTEN TPAH3UCTOPHUX CTPYKTYP. BIOCKOHaNIEHO MaTeMaTU4Hy MOZEJIb PaliOBUMIiPIOBAJIbHOTO
[IEPETBOPIOBAYa MArHiTHOTO I10JIS1 PaAiOBUMIPIOBAJIBHOTO NPUJIALY, SKAY CKIAJAEThCS 3 CEHCOpa XOJIa Ta

9aCTOTHOTO NNE€EPETBOPIOBAYaA Ha OCHOBI OBOX 6iHOJIHpHI/IX Ta IMMOJIbOBOT'O TpaHSI/ICTOpiB, CXeMOTexHiyHa peaﬂisauiﬂ



sIKOi 3a6e3reynsa nigBUILeHHs YyTAuBOCTi 10 620 I'y /M T pafioBUMipIoBasbHOrO NpUiaay B lianasoHi
BUMIpPIOBaHHA iHAYKLii MarHiTHOro noJist 0-200 MT1. BjoCKOHaneHO MaTeMaTUYHy MO/ b PaliOBUMIPIOBAJILHOTO
[IEPETBOPIOBAYa MArHiTHOTO I0JIS1 PaiiOBUMIPIOBAJIBHOTO NIPUJIaLy, SKUK CKIALAEThCS 3 JBOKOJIEKTOPHOTO
6irOJIIPHOTO MarHiTOTPaH3UCTOPA Ta YACTOTHOTO EPETBOPIOBAYA HA OCHOBI IBOX GIMOJISIPHUX Ta MOJIbOBOTO
TPaH3UCTOPIB, CXEMOTEXHIUHA peasi3allis sSIKoi 3a6e3nevynsia 3MeHIIeHHs IOXUOKY HeJliHIHOCTI nepeTBopioBaya 1o
1,8% Ta npuiany B LIiIoMy. BHOCKOHaNIEHO MaTeMaTU4YHy MOJIeJ/Ib PaJlioOBUMipIOBAJIbHOTO [TEPETBOPIOBAYA
MAarHiTHOrO I10JIs1 pafiioBUMIPIOBAIbHOTO NIPUJIaAYy, SIKUH CKIaA€ThCs 3 ABOKOJIEKTOPHOrO GillOJISIPHOTO
MarHiTOTPaH3MCTOpa Ta YaCTOTHOTO NEPETBOPIOBAYA Ha OCHOBI TPhOX OIMOJIIPHUX TPAH3UCTOPIB, CXEMOTEXHIYHA
peasizauis sxoi 3abe3nednsia NigBUILEHHS YyTIMBOCTI pagioBumipioBanbHOro npuiagny no 1,25 kI'u/mTn B
IianazoHi BUMiproBaHHS iHAyKuii MarHiTHOro nosist 0-1000 mTi. OTpumaHo HOBI QyHKIii nepeTBOPeHHs Ta
PIBHSIHHA YyTJIMBOCTI [1I€PETBOPIOBAYIB PAZiOBMMIPIOBAJIbHOTO MIPUJIALy iHAYKLiI MarHiTHOTO MOJI, SKi
BiZIPI3HSIOTHCS Bifl iCHYIOYMX TUM, 1[0 B HUX BPAXOBAHO BILIVB IHAYKIIii Ta YaCTOTU MarHiTHOTO I10J1s1, HAIIPYT
SKABJIEHHS Ta KEPYBaHHS HA YaCTOTY BUXIIHUX KOJIMBaHb PaiiOBUMIPIOBAJIbHUX IIEPETBOPIOBAYiB MarHiTHOTO I10JI4 3
Iv(epeHLiHIM OMOPOM, 10 [JO3BOJIMJIO BUOPATU CXEMOTEXHIYHE PillleHHS 3 HANOIIbIIO YYTIUBICTIO 715
PO3pOOKY BUCOKOYYTIMBOTO PaZliOBUMIPIOBATIBHOTO IIPUJIAAY iHAYKLii MarHiTHOTO I10J151 HA OCHOBI PEaKTUBHUX
BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP. BIOCKOHAJIEHO TPY CXEMOTEXHIUHI pillleHHS PaJlioBUMipIOBAJIbHUX
YaCTOTHHUX I1€PETBOPIOBAYiB BUMiPIOBAJILHOTO NIPUJIaZy iHAYKLii MarHiTHOTO I10JI14 T4 €KCIIEPUMEHTAJIBHO
IOCTiIKEHO iX XapaKTepUCTUKU. PO3p06ieHO pafioBUMIpIOBaIbHAN MPUIaZ, iHAYKLii MarHiTHOTO I10JIS 3
igBUIIEHOIO YYTIMBICTIO HA OCHOBI PEaKTUBHUX BJIACTUBOCTEN TPAH3MCTOPHUX CTPYKTYP. Po3paxoBaHi
METPOJIOTiYHi XapaKTePUCTUKU PO3POO6IEHOI0 BUCOKOUYTIUBOrO PalioOBUMipIOBaIbHOTO IPUIany iHAYKLiI

MAarHiTHOTIO I10JI1s1 Ha OCHOBI PE€aKTUBHUX BJIACTUBOCTEN TPaH3NCTOPHUX CTPYKTYP.

2. The dissertation work is devoted to increase of sensitivity of radiomeasuring devices of the induction of the
magnetic field by using of frequency converters "magnetic induction - frequency" based on reactive properties of
transistor structures. Improved mathematical model of radiomeasuring converter of the magnetic field of the
radiomeasuring device, which consists of Hall sensor and frequency converter based on two bipolar and field-
effect transistors, the circuit implementation of which provided an increase of the sensitivity to 620 Hz/mT of the
whole radiomeasuring device in the range of measuring the induction of the magnetic field 0-200 mT. Improved
mathematical model of radiomeasuring converter of magnetic field of radiomeasuring device, which consists of
two-collector bipolar magnetotransistor and frequency converter based on two bipolar and field-effect
transistors, the circuit implementation of which provided a reduction of the error of nonlinearity of the converter
to 1.8% and the device as a whole. Improved mathematical model of radiomeasuring converter of magnetic field of
radio measuring device, which consists of two-collector bipolar magnetotransistor and frequency converter based
on three bipolar transistors, the circuit implementation of which provided an increase of the sensitivity of the
radiomeasuring device to 1.25 kHz/mT in the range of measuring the induction of the magnetic field 0-1000 mT.
New analytical dependences of conversion functions and sensitivity equations of magnetic field induction
radiomeasuring converters are obtained, which differ from the existing ones in that they take into account the
influence of the magnetic field induction and frequency, supply and control voltages on the frequency of output
oscillations of radiomeasuring converters with differential resistance, which allowed to choose the solution for the
development of a highly sensitive magnetic measuring device of the magnetic field induction based on the reactive
properties of transistor structures. Three circuit solutions of radiomeasuring frequency converters of the
magnetic field induction measuring device have been improved and their characteristics have been experimentally
investigated. A radiomeasuring device of the magnetic field induction with increased sensitivity, based on the
reactive properties of transistor structures, has been developed. The metrological characteristics of the developed
highly sensitive magnetic radiomeasuring device of the magnetic field induction, based on reactive properties of
transistor structures, are calculated.
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