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1. IucepTalis npucBsYeHa OOCITKEHHIO MOJEeJIE TEPMOMETPUYHOI XapaKTePUCTUKU TEPMICTOPIB 3 HETaTUBHUM
TeMIIepaTypHUM KoedillieHTOM. 3allpONIOHOBAHO i OGI'PYHTOBAHO JOLIi/IbHICTh BUKOPUCTAHHS MiHIMaKCHOTO
(4€6M10BCHKOr0) HAGIVDKEHHS 1711 O0YMCIIEHHS 3Ha4€Hb IAPAMETPIiB MOJeJIell TEPMOMETPUYHOI XapaKTEPUCTUKU
TEPMICTOPIB 32 BUCOKOTOYHUMHU Pe3yJibTaTaMU KajlibpyBaHHs. Ha pe3ysbTaTax BUCOKOTOUHOTO KajlibpyBaHHS
TEPMiCTOpa MPOIIOCTPOBAHO NE€PEBAru MOeJIell TEPMOMETPUYHOI XapaKTEPUCTUKY TEPMiCTOPa, 3HAYEHHS
IIapaMeTpiB SIKUX 00YMCIIEHO 3 BUKOPMCTAaHHSM MiHIMAaKCHOTO HabvbkeHHs. MiHiMakcHe HabJmkeHHs 3abe3nedye
IOCSITHEHHS HalIMEHILIOI MOKJIMBOI TOXMOKY BilTBOPEHHS Pe3yJIbTATiB KaJiOPYBaHHS, TOi SIK METOM, HAMEHIINX
KBa/paTiB MiHiMi3ye cymy KBaapatiB IoxubO0K. ToMy MOPIBHSIHO 3 MOZe/ISIMU, 3HAU€HHSI [IapaMeTPiB SIKUX

004K CJIEHO 3 BUKOPUCTAaHHSIM METOly HalMEHIIMX KBaJIpaTiB, BOHU Y NOCiI)KYBaHOMY TeMIIEPaTypPHOMY [ialla3oHi
3a0€3Me4yI0Th BUIY TOYHICTDb BiITBOPEHHS TeMIlepaTypy. Mozeri, OoTprMaHi 3 BUKOPUCTAHHSIM MiHIMaKCHOTO
HaOJIVDKEHHS, 3a6€311e4yI0Th TAaKOX 33JJ0BiJIbHY YaCOBY CTabiIbHICTb BiTTBOPEHHSI TEPMOMETPUYHOL

XapaKTepPUCTUKY TEPMICTOPIB. 3alIPOIIOHOBAHO ¥ OOIPYHTOBAHO AOLIJIbHICTh BUKOPUCTAHHS PalliOHaJIbHOTO BUPa3y



171 OIMCY 3aJIEXKHOCTI BUMIPAHOI TEMIIEpATyPU Bil OIIOPY TEPMicTOpa. PaljionanbHM BUpa3 3a OJHAKOBOI
KiJIbKOCTi ITapaMeTpiB 3a6e31nedye BUILY TOYHICTb BiTBOPEHHS TEMIIEPATyPU [IOPIBHSHO 3 y3arajlbHEHNMU
mopesnsimMu CTeiHxapTa-XapTa, a TAKOX JOITyCKae BUKOPUCTAHHS TEMIIEPATypH K B KesbBiHax, Tak i 3a IIKajIO0
Lenbcisg. YacoBa CTabiNbHICTh BiTBOPEHHS 3aI€XKHOCTI TEMIIEPATYPU Bif] ONOPY TEPMiCTOpa TAKUMU MOZEJISIMU
33/10BiJIbHA. 3aIIPONIOHOBAHO METOJ, TOOYA0BY MiHIMAKCHOTO HabmkeHHsT QYHKIi 3 BiTHOCHOIO TOXUOKOIO
€KCIIOHEHTOIO Bif] pallioHaJIbHOro BUpasy. BiH nossrae y nobynosi NpOMiXKHOTO MiHIMaKCHOT'O HaOJIVDKEHHS 3
abCOJIIOTHOIO IOXUOKOIO pallioHAJIbHUM BUPa30M 3HaueHb Jlorapudmy QyHKI, sika HabmvKaeTbcs. HabnxkeHHs
palioHaJIbHUM BUPA30M OOUNCIIOETHCS SIK TPAHUYHE CepelHbOCTeNIeHeBe HaOIVDKeHHS 32 iTepaliiiHoo CXeMoI0 Ha
OCHOBI MeTOly HalMEeHIIMX KBaJIpaTiB 3 IBOMa 3MiHHMMU BaroBuMu PpyHKUisMU. Po3po6ieHi Ha OCHOBI LIbOTO
METO[ly IIPOLIelypH Opi€HTOBaHi Ha 00U CJIEHHS 3HaUY€Hb [1apaMeTPiB MOZeseN Y BUTJISAi €KCIIOHEHTH Bif,
paLiOHaJILHOTO BUPa3y [JId ONUCY 3aJIEXKHOCTI ONOpy TepMicTopa Bif BUMipoBaHoi TeMmneparypu. [TokazaHo, 1m0
1151 [OCJIiIPKYBAaHUX PE3yJIbTaTiB KaliOpyBaHHS HalBUILY TOUHICTh OIMCY 3aJIEXKHOCTI OIIOPY TepMicTopa Bif,
TeMIlepaTypu 3abe3leuyBaa MOJieslb, peKoMeHloBaHa KOHCYy/IbTaTUBHUM KOMITETOM 3 TEPMOMETPIi MiJ] erifoio
MixHapogHoro komiterty 3 Mip Ta Bar (Consultative Committee for Thermometry under the auspices of the
International Committee for Weights and Measures). TouHicTb MOZ€JIi y BUTJISIZIi €KCIIOHEHTH Bif], pallioHAaJIbHOTO
BMPA3y JEL0 HIDKYA, X04a MIPAKTUYHO cliBMipHa. OKpiM LIbOrO, EKCIIOHEHTA BiJl pallioHaJIbHOTO BUPA3y JIOMyCKaE
BHUKOPHCTaHHS TeMIlepaTypHu siK B KesbBiHax, Tak i 3a mKasolo Llesnbcis. YacoBa cTabisbHICTD JOCTiAXKYBaHUX
Mogesell 3a0BinbHa. [IpakTUYHe 3HaUY€HHS OJlepKaHUX Pe3yJbTaTiB MOJISITae Y MOXKJIMBOMY iX 3aCTOCYBaHHI Iif
4ac MPOEKTYBAHHS HOBUX O1/IbIII TOYHMX 3aCO0IB BUMipIOBaHHS TeMIIepaTypu. Mojiesli Onucy 3a71e>KHOCTi O1opy
TEepPMiCTOPIB Bif, BUMIPSIHOI TeMIIEpaTypy MOKHA BUKOPUCTATH IIPU [IPOEKTYBaHHi Oi/IbIlI TOYHUX CUCTEM
aBTOMAaTHUYHOI'O KOHTPOJIIO 3MiHM TeMIlepaTypu. 3allpONIOHOBaHi MOZEJsIi MOXKYTb O6YTH BUKOPUCTAHI TaKOX Iif, yac
PO3pO6JIEHHSI CEHCOPHUX CUCTEM [17Is1 IPOMUCIIOBOI aBTOMATU3Aallii B Cy4aCHUX BUCOKOTEXHOJIOTIYHUX CUCTEMAX

€KOJIOTIYHOTO MOHITOPHHIY Ta iHIIMX Tajy3sX, [0 IOTPe6YIOTh HallitHOro KOHTPOJI0 Gi3YHUX NTapaMeTpiB.

2. The thesis is devoted to the study of models of the thermometric characteristics of thermistors with a negative
temperature coefficient. The feasibility of using the minimax (Chebyshev) approximation for calculating the
parameter values of thermistor thermometric characteristic models based on high-precision calibration results is
proposed and demonstrated. The advantages of thermistor thermometric characteristic models, whose parameter
values are calculated using the minimax approximation, are illustrated using high-precision thermistor calibration
results. The minimax approximation ensures the smallest possible error in reproducing the calibration results,
whereas the least squares method minimizes the sum of squared errors. Therefore, compared to models whose
parameters are calculated using the least squares method, these models provide higher accuracy in reproducing
temperature over the studied temperature range. Models obtained using the minimax approximation also
demonstrate satisfactory temporal stability in reproducing the thermometric characteristics of the thermistor. The
feasibility of using a rational expression to describe the dependence of measured temperature on thermistor
resistance is proposed and demonstrated. A rational expression, with the same number of parameters, provides
higher accuracy in reproducing temperature compared to the generalized Steinhart-Hart models. The temporal
stability of reproducing the temperature-resistance dependence with such models is satisfactory. A method for
constructing a minimax approximation with a relative error in the form of an exponential function of a rational
expression is proposed. It involves constructing an intermediate minimax approximation with an absolute error by
a rational expression of the logarithmic values of the approximated function. The approximation by a rational
expression is computed as a limiting mean-power approximation using an iterative scheme based on the least
squares method with two variable weighting functions. The procedures developed based on this method are aimed
at calculating the parameter values of models in the form of an exponential function of a rational expression to
describe the dependence of thermistor resistance on measured temperature. It is demonstrated that for the
investigated calibration results, the model recommended by the Consultative Committee for Thermometry under
the auspices of the International Committee for Weights and Measures provided the highest accuracy in
describing the dependence of thermistor resistance on temperature. The accuracy of the model in the form of an
exponential function of a rational expression is slightly lower, though practically comparable. In addition, the



exponential function of a rational expression allows the use of temperature values both in Kelvin and Celsius
scales. The temporal stability of the studied models is satisfactory. The practical significance of the obtained
results lies in their potential application in the design of new, more accurate temperature measurement
instruments. The models describing the dependence of thermistor resistance on the measured temperature can be
used in the development of more precise automatic temperature control systems. The proposed models may also
be applied in the design of sensor systems for industrial automation in modern high-technology environmental
monitoring systems and in other fields that require reliable control of physical parameters.
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKA MOTTITEXHIKA"
Kog 3a €IPIIOY: 02071010

Micue3Haxoa>KeHHs: sy Crenana Bauziepu, JIbsis, 79013, Ykpaina

dopma ByacHOCTI: [lepkasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

ByiacHe IIpizBume Im's I1o-6aThKOBI Mapxkosud Bornan Muxainiosuy
rOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI Mapkosud Bornan Muxaiiosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBimaibHUH 32 MiZTOTOBKY Maryzika Jlapis BacuniBHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




