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1. PO3BUTOK METPOJIOTiYHOTrO 3a6€311€4eHHS BUMiPIOBaHHS €J1eKTPO(i3UUHUX apaMeTpiB 00'eKTiB KBasliMeTpii
HEeeJIEKTPUYHOI IpUpoau

2. Development of metrological assurance of electrophysical parameters measuring of qualimetry objects of
nonelectric nature

Pedepar:

1. Incepraist NpUCBsY€HA YIOCKOHAJIEHHIO METPOJIOTIYHOTO 3a0€3[1€4€HHS BUMiPIOBAaHHS €J1EKTPOQi3UUHUAX
IIapaMeTpiB 006'eKTiB HEeJIEKTPUUHOI IPUPOAU. BupilieHHs Tpo6ieMU TPYHTYEThCSI HA BUMIPIOBAaHHI TapaMeTpiB
iMiTaHCy 06'€KTa KOHTPOJIIO, 1110 IIOAE€THCS Y BUIJISTI 6GaraToesieMeHTHOrO ABOIIOJIIOCHUKA. [lepesiueHO OCHOBHI
1Ipo6J1eMy BUMipIOBaHHSI 00'eKTiB HE€JIEKTPUYHOI IPUPOY €JIEKTPUYHUMU MeToaMu. [IpoaHanizoBaHO BIJIMB
€MHOCTI IOJBIMHOT O 1Iapy Ta imnenaHcy Bapbypra Ha iHpOpMaTUBHI NapaMeTpy, a TAKOXK HABELEHO CXEMU
3aMillleHHs [IEPBUHHOTO M€PETBOPIOBAYA i3 BpaxyBaHHSIM IIPUENIEKTPOJHUX e(PeKTiB. OTpUMAHO MaTeMaTUYHe
MOJIEJIIOBAHHS CKJIA[IOBUX aMITaHCY B LIMPOKOMY YaCTOTHOMY [Iialla30Hi, 110 XapaKTEePU3y€ETbCS aMILITYLHOIO
3MiHOIO Ta 3MiHOIO (POPMHU 3aJIEKHOCTEN. 3a pe3ysIbTaTaMU aHaJli3y MATEMAaTUYHOI MOl MO>KHA BUOPATU 4aCTOTY
TECTOBOTrO CUTHaJly ab0 YaCTOTHU Jlialla30H NOCHiIPKEHHS e/1eKTpOoQi3nYHUX NTapaMeTpiB 06'€KTiB Hee1eKTPUIHOI

MIPUPOJY 32 IONIOMOTOI0 KOHTAKTHUX [IEPBUHHUX [1I€PETBOPIOBAYiB. 3aJI€XKHICTh PEAKTUBHOI CKJIa[I0BOI aAMITaHCY



KOHTaKTHOTO TIEPBMHHOTO TIEPETBOPIOBAYA 3 HU3bKOOMHUM 00'€KTOM MICTUTh TPY Mifiana3oHu 4acToT, B IKUX
CKJIaJlOBa Mae CBill xapakTep 3MiHU. 3allpONIOHOBAHO BUMipIOBaJbHI IIEPETBOPIOBAYi iMIIeaHCy 06'€KTIB
HeeJIeKTPUYHOI IPUPOH, sIKi 3a6€31e4yI0Th iHBapiaHTHICTb pe3yJIbTaTy BUMIPIOBaHHS O EMHOCTI I10IBifHOTO

mapy Ta J10 napaMeTpiB TECTOBOTO CUTHAY.

2. The thesis is dedicated to the improvement of metrological assurance of electrical parameters measuring of
non-electrical nature objects. The solution of problem is based on immittance parameters measurement of control
object, supplied as a multi-element two-terminal network. Parameters of such two-terminal network characterize
physical and chemical properties of control object. It is established that near-electrode phenomena (in particular,
the capacity of the double layer) significantly affect on the measurement result. The electrical and mathematical
models of primary contact transducers with considering of the near-electrode effects are shown. The influence of
the near-electrode capacity on the measurement result of informative parameters is analyzed. Mathematical
modeling of admittance components in a wide frequency range is conducted. The dependence of the admittance
reactive component of the primary contact transducer with a low-frequency control object contains three ranges
in which the component has its own character changes. According to the analysis of mathematical model we can
select the frequency of the test signal or frequency range of electrophysical parameters research of non-electrical
nature objects, using the primary contact transducers. The variants of construction of "impedance-voltage"
transducers with four-electrode contact sensors are suggested. This approach allows to provide a result
invariance of the measurement to the near-electrode capacity and to the change of signal parameters. It is found
that the near-electrode capacity of primary contact transducer depends not only on the area of the electrode, but
also on the inter-electrode distance.
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