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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 59.29

Tema gucepranii:

1. IlpeuusiiiHi yHiBepcaybHi KOMIIApaTOPU iMIEJAaHCY 3 BapiallilHUM KayliopyBaHHSIM.

2. Precision universal comparators impedance, based on the variational error calibration.

Pedepar:

1. O6'eKT mOCiIpKEHHS: IPOLIeC KOMIIApyBaHHs NIapaMeTpiB iMIIelaHCy B aBTOTpaHCPOPMATOPHUX MOCTax. MeTa
pOOOTH: NiABUILIEHHS TOYHOCTI Ta PO3MIMPEHHS Aialla30Hy 3HAaY€Hb i 4aCTOT NPELM3iIHOrO KOMIIApyBaHHS
iMnenaHcis. Metony gocigKeHHs: 7151 BUpIIEeHHS [TI0CTaBJIEHUX Y AUCepTalil 3aBaHb BUKOPUCTOBYBAJIMCSI METOT,
aHasizy JHIMHUX Kij, anapaT MaTeMaTU4YHOrO aHajli3y, aHajorose i LMppoBe MOAEIOBAaHHS BUMipIOBaJIbHUX KiJl Ta
aJropuTMIB BapiauifiHoro kasni6pysaHHs. TeopeTryHi Ta NpakKTUYHI pe3yJbTaTy i HOBU3HA: Brieplue 3a1IpOIIOHOBAHO
KOMOIHOBaHMI CIOCI6 YCYHEHHS BIUIMBY "TIEPEMUYKU" B aBTOTPAaHC(POPMATOPHUX MOCTAX, SIKUI 6a3yeThCs Ha
BUKOPMCTaHHI IBOKOHTYPHOTO BUMipIOBAJIbHOTO KOJIa, BUMIPIOBaHHI IBOX CUTHAJIiB HEPIBHOBAru Ta aHAJIOTOBIiN
KOMIIEHCAllil crialy Hallpyry Ha 3'e€HyBajIbHUX Kabessix. PO3BUHYTO METOJ, BCTAHOBJIEHHSI TOYHOTO (pa30BOr0O 3CyBY
B J1ialla30Hi 4aCTOT 332 OJJHOYACHOTO PETYJIIOBAaHHS JBOX KOMIUIEKCHUX KoeillieHTiB nepezadi - (pazoodbepraya Ta
KasibpyBasIbHOI JIaHKM 32 MozyJieM Ta (a3olo NPy aHali3i Jidile OJIHOTO CUTHaly HepiBHOBaru. Briepie po3po6sieHo

Ta JOCJIIPKEHO MaTeMaTH4Hi MO/ieJIi BapialiliHoro KaniOpyBaHHs yHiBEpCaJbHUX aBTOTPaHC(OPMaTOPHUX MOCTIB-



KOMIIapaTopiB. Briepiie npoBefeHo aHasli3 KOMIIAPYBAHHS JBOX iIMIIEIAHCIB 3 JOBIJIbHUM 3HAYE€HHSIM MOAYJIS Ta
($a30BOTO 3CyBY IIpY JOBIJIbHUX CXEMaX 3aMillleHHs [TOPiBHIOBAaHUX iMIIEJJaHCIB Ta Pi3HNX HalpsSMKax repenayvi
pO3Mipy napaMeTpiB iMII€JAHCY, 110 JAJI0 MOXKJIMBICTb 3HAYHO CIIPOCTUTH CTPYKTYPH KOMIIAPATOPIiB, MiABUIINATHU iX
TOYHICTb i 3HU3UTU rabaputy Ta Bary. [IpeMeT i CTyIiHb BIPOBAPKEHHS: BUKOPUCTOBYIOTbCS Ha JlepKaBHOMY
nianpueMcTBi "YKpMeTpTecTcTanaapT”, Pecry61MKaHCKOM YHUTApPHOM Npeanpusituu "benopycckuii
rocyJlapCTBEHHbBIN MHCTUTYT MeTpoJiorun”, HanjionanbHuil iHcTUTYT cTaHgapTis i TexHostorii, CIIA. EpexTuBHiCTb
BIIPOBAP)KEHHSI: OTPMMAHO 3HAaYHUI TEXHIKO-€KOHOMIYHMII e(eKT, 110 MOoJIIrae B MOKIMBOCTI CIIPOIE€HHS TOBip
OYHHUX CXEM JIJI €TAJIOHIB NapameTpiB imnenancy. Chepa BUKOPUCTAHHS CepiliHa yHiBepcasibHa NPenu3iiHa
BMMIipIOBaJIbHA aniapaTypa [jis BUKOPUCTAHHSI Ha BEPXHIX JIaHKax MOBIPOYHUX CXEM B iMIielaHCOMETpii. (IuB.
IIPOJIOBXXEHHS).

2. The object of research: the process of comparison parameters of impedance in autotransformer bridges. The
purpose of research: improve the accuracy and range of values and frequency precision comparison impedances.
Methods of research: To achieve the objectives of the thesis used a method of analysis of linear circuits, the
apparatus of mathematical analysis, analog and digital simulation measurement circuits and algorithms for
variational calibration. Theoretical and practical results and innovations: the first time the combined method of
eliminating the influence of "yoke" in autotransformer bridges based on the use of double-circuit the measuring
range, measuring two imbalance signals and analog compensation voltage drop on the connecting cables. A
method to establish the exact phase shift in the frequency range for simultaneous regulation of two complex
transfer factors - phase shifter and calibration circuit the module and phase of the analysis of only one signal
imbalance. First developed and studied mathematical models of variations universal calibration autotransformer
bridge-comparators. First analysis comparison two impedances with arbitrary values of module and phase shift for
arbitrary equivalent circuit of compared impedances and different directions transfer of the impedance
parameters, made it possible to simplify the structure of the comparators, improve accuracy and reduce the size
and weight. A subject degree of introduction: Effectiveness of implantation: used at the State Enterprise
"Ukrmetrteststandard”, Republican Unitary Enterprise " Belorussian State Institute of Metrology", National
Institute of Standards and Technology, USA. Sphere of use: serial precision measuring instruments for use in upper
levels of the hierarchy scheme in impedancemetry.
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