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B  nacrtosimee Bpemss omHMM W3 HamOoiiee  TEPCIEKTUBHBIX  KJIACCOB
CETHETOIIEKTPUIECKUX MarepuanioB sBistorcss nosmBuHmwmaeHpropua ([IBJAD) wu ero
conosimMepel. OHHU  XapaKTEpU3YIOTCS BBICOKMMH 3HAUEHUSIMH  IbE302JIEKTPUUICCKUX
KO3(pPUIIMEHTOB — MapaMeTpoM, KOTOPHIA OMHUCHIBAET KOJMYECTBO 3apsija, BO3HUKIIETO Ha
eAMHUIIE TTOBEPXHOCTH MaTepHuaa Mpy MPIOKEHUH K HEMY €THHUIIBI JTaBJICHUS.

Bo Bcex n3BECTHBIX METOIMKAX TTEE30MOTYIIh U3MEPSAETCS KOCBEHHO, €T0 PacyeT Y4acTo
HECTaHJAPTEeH, U HET CTPOTO OIMPEICIICHHOTO TOpsIKa ACHUCTBUM, IO KOTOPOMY MOKHO €T0
TOYHO ompeneauTh. Kaxaplii METoJ M3MEPEHUsT MMEET CBOM OCOOCHHOCTH M CIIOKHOCTH,
MTOATOMY UX M3YUEHHUE SABJISIETCS aKTYAJIbHOU 3aa4e.

enpto maHHOW pabOTHI SBISETCS aHAIM3 JWHAMHUYECKHX METOJIOB HW3MEpPEHHUS
MbE30MO/TYJISI CETHETOAIEKTPUUECKUX MOJUMEPHBIX TIeHOK [TIBJID.

Bce cymecTtByromue MeToAbl H3MEPEHHsI MbE303JEKTPUUECKOro Kod(phUIueHTa
MOYKHO pa3feiUTh HA TPHU TPYIIbI: TUHAMHUYECKHE, CTaTHYSCKUE M KBasucTatuueckue [1].
OcHOBHOE pa3IM4Ke B METOJAX OMPEAEICHO BPEMEHEM BHEIIHETO BO3ACHCTBHUSA.

B crarnueckux Meromax HM3MEpeHUs BpEMs BO3JCHCTBHSI BEIUKO, JJIMHA BOJHBI
3HAYMUTENILHO TIPEBBINIACT JIFOOOH T€OMETPUUYECKH TapaMeTp IJIeHKH. B MeTromax oObIYHO
M3MEPSIOT 3aps/ibl, BO3HUKAIOIINE MPH HAJIOKEHUH WA CHATUN HArPy3KH.

KBasucrarnueckue MeTo/1bl MO3BOJIAIOT ONPENENSATh CTATUYECKUE MbE30KOHCTAHTHI C
HaVMEHBIIMMH II0 CPABHEHHMIO C APYTMMH METOJAMU IMOTPEHIHOCTSIMH, MPUYEM OCHOBHAs
YaCTh UX BO3HHUKACT U3-3a TPYAHO YUUTHIBAEMbBIX yTEUEK Mbe3o3apsaa [2].

B nuHaMuyeckux MeToAax JJMHA BOJIHBI UCHOJIB3YEMbIX KOJIEOaHHWM CpaBHHMa XOTs
Obl C OAHMM U3 pa3MepoB oOpasua. /laHHbIE METOABI OCHOBAHBI HA M3MEPEHUHM YACTOTHOM
XapaKTEePUCTUKH ITPOBOJUMOCTH B 00JIaCTH PE30HAHCA U CBSI3aHBI C BO30YXK/IeHHEM B 00pa3iax
YIPYrux KoJeOaHuii U pacpoCTpaHEHUEM aKyCTHUECKUX BOJIH.

JluHaMuueckre METOJIbl U3MEPEHUsI KOHCTAaHT OTIMYAOTCS OT CTaTUYECKUX METOJI0B
OOJBIIMMHU YACTOTAMHU HArpyXKarolMX BO3JCHCTBUN, MJHMANa30H 3HAYEHUH KOTOPBIX
BApbUPYETCS OT €AUHULL T'epIL 10 10°...10" '

K nuHammnueckum Meroaam U3MEpEHUs bE30MOYJII OTHOCHT:

e MeTo/ pe30HaHCA-aHTHUPE30HAHCA;
e GBW wmeton (meton koddduiinenTa yCuineHus UPUHBI OJI0C YacToT);
e Meron «Tpanchopmaropar.

B mertone pe3oHaHca-aHTHpE30HAHCA HU3MEPEHHUS] NPOBOJATCA B TPEX YaCTOTHBIX
obnacTsx: B 00NacTH pe3oHaHCa, B OONACTH aHTHUPE30HAHCAa M Ha HU3KoW yactote 1 k[
N3mepenune 4yacToT pe3oHaHCA M AHTUPE30HAHCA JOCTUTAETCS MYyTeM H3MEHEHUs 4YaCTOThI
MOJJIaBaeMoOr0 Ha o0Opasell MepPeMEeHHOTO JIIEKTPUYECKOro HampsbkeHus. HampsbkeHue
MaKCUMAaJIbHO Ha YaCTOTE PE30HAHCAa U MUHMMAJIBHO Ha YaCTOTE Ha aHTUpe30HaHca [3].
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GBW wmeton sBisercs pa3BUTHEM METO/la KPYrOBBIX JuarpaMm Ui KOMIUIEKCHOMN
IIPOBOJUMOCTH. Ero npuMeHeHue CBsA3aHO C U3MEPEHUEM 4aCTOTHOM 3aBUCUMOCTH aKTUBHOU
COCTaBJIAOLIEH TPOBOAUMOCTU. B MeToze TpeOyeTcs onpeaensaTh pe30HaHCHBIM IPOMEXKYTOK,
T.€. Pa3HOCTb JIBYX HaWOOJBIIUX 3HAYEHUH YacTOT.

B wmerone «rpanchopmaTopa» OIMH M TOT XK€ H3MEpsieMblii oOpaser paboTaer
OJTHOBPEMEHHO B PEKUME TPSIMOTO U 00paTHOTo mbe3odddekra [4]. M3mepenus npoBoAsSTCS B
oOmacTi pe3oHaHca M 00JacTH HU3KUX 4acTOT. C MOMOIIBIO TAHHOTO METOJa M3MEPSIOTCS
be30K03¢ GurreHTs! d31 1 d32.

Jlia onpenenenust HauboJiee peaau3yeMoro Ha MpakTUKE METOo/1a COCTaBJieHa Tabauua
(tabmuma 1), rne 1 — MuHMMaNBHBIN pe3yabTat, 10 — MaKCUMaIbHBIH.

Tabnuma 1 — CpaBHEHHE METOJIOB

IIpocrora | Martemaruuec Ha6op ABtomarmsarus | Mtoro
peanu3anyy | KdAW ammapat | Mbe303JIEKTPUIEcK W3MepeHni
X Ko3QHUIHEHTOB
Merop pe3oHaHca- 8 8 10 6 32
aHTHUpE30HaHCa
Meron 10 10 10 5 35
«tpanchopmaropar
GBW - meron 3 4 10 8 25

Ananu3upyst TaOnMIly, MOXHO CJelaThb BBIBOJ, YTO BCE METOJbl IO3BOJISAIOT
paccuuTaTh MOJHBIM HAa0Op MbHE303JMEKTPUUECKUX KOIPPUIIMEHTOB o00pa3ia. YUuThIBas
MPOCTOTY peaNu3aliil U KOJIMYECTBO JHAa30HOB H3MEPEHMH, MeToJ «TpaHchopmaropar
SIBJISIETCS] HanboJiee Mo AXO ISIIAM JITs JAThbHEHIIIeH ero peamn3alii B paMKax J1abopaTopuH.

PaGora BhIONHEHAa B paMKax TrOCYyAapCTBEHHOro 3agaHusi MUHHCTEpCTBAa HAyKH U
BhIcIIero oopasosanus Poccuiickoii deneparmu (tema Ne FSFN-2022-0007).
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