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HNHTepec k uccaenoBaHUO OCHWUIMPYIOIIEH COCTABIIAIOLIECH TEMIEPATypHOTO IOJIs,
BO3HUKAIOIICTO non I[GI\/JICTBI/ICM MNEPUOANYCCKUX d -O6p213HI)IX HUCTOYHUKOB TCILIA, 6I>UI
CTUMYJIMPOBAaH HEOOXOJAMMOCTBIO Pa3pabOTKHM METOJOB H3MEPEHHS TEeIUIO(QU3HUECKUX
CBOMCTB MJIEHOK W TOHKHX ¢Goabr [1]. OmHa w3 mpobieM, KOTOpble BO3HHKAIOT MPU
HUCCIICAOBAHUMN TCIIJIOBBIX CBOMCTB IUIEHOK M TOHKHUX (1)OJII>F, CBi3aHa C PC3KUM
(3KCTIOHEHIMATIbHBIM) POCTOM TEIUIOBOW TMPO3PAYHOCTH OOPa3lOB C YMEHBIICHHEM HX
tomuuHbl | . IlodTOMy, dYTOOBI TONYYHUTH H3MEpSEMOE B OSKCICPHUMEHTE 3aTyXxaHHe
TEMIICPATYPHOI'O0 CHUI'HaJIa, HUCCICAOBAHUA TPOBOAAT B CYHICCTBCHHO HECTAlIMOHAPHBIX
TEMIEPATYPHBIX MOJIAX. B mureparype onucanbl METOIbI U3MEPEHUI OCHOBAHHBIE HA HArpEBe
CHUHYCOMOAJIbHBIMA MW OJHOKPAKTO-UMITYJIBCHBIMW HCTOYHHUKAMH TCILJIA. Ot METOAbI
pa3paboTaHbl 11 MAacCCHUBHBIX OOpa3lOB M WX MpPUMEHEHHE s IJIEHOK BCTPEYaoT
cepbé3HbIie TpyAHOCTH. Ecinu oOpaserr He SBISETCS anmapaTHBIM CPEACTBOM CaMOTO METOJIa,
JOCTHYb YaCTOTHl KOJICOaHWi TpU CUHycomnaibHOM HarpeBe W 3 1kHz mnpaktuyeckn

HEBO3MOXXHO M3-3a PE3KOT0 YMEHBILICHHS aMIUIMTYJBI KOJEOAaHUHA C YBEIMYCHHEM YaCTOTHI.
YroObl yBENIWYUTHh CTENEHb HECTAIMOHAPHOCTU TEMIEPATypHOTO TMOJS HCHOIB3YIOT METO[
OJTHOKPAaTHOTO HMMITYJIbCHOTO HarpeBa (C JUIMTENBHOCTBIO HMMITYJIbCa T MOPSIKA JOJeH
MHUKPOCEKYHIBI). OIHAKO €ro MPUMEHEHHE CBSI3aHO ¢ OOJBIION CAyJaiHOM OIMIMOKOW M3-3a
MaJiol BEJIMYMHBI BBIOOPKH U HECTAOMIBHOCTH XapaKTEPUCTUK CHIIOBOTO TPaKTa MPH MAJIbIX
JUTUTEIHHOCTSAX UMITYJIbCA.

Jlo HacTosIero BpEMEHU OTH METOJa pacCMaTpPUBAIUCh KaK albTepHATHBHBIE,
MOCKOJIBKY B OJHOM cllydyae MpeJroyiaraercs HCIOIb30BaHHE MOHOXPOMATHYECKOTO
rapMOHMYECKOI'0 HarpeBa, B TO BPEMs KakK B JIpyrOM UIPAeT pojib UMEHHO IIMPHHA CIEKTpA.
B pesymbrare oOCTanuMCh HEW3YYEHHBIMH BO3MOXKHOCTH METOJa, OCHOBaHHBbIE Ha
MIEPUOINYECKOM PE30HAHCHBIMU MCTOYHHKAMHU Teruia ¢ d -00pa3HO# TUIOTHOCTHIO MOIIHOCTH
B umIyiasce. Hanbonee pa3zpaboTaHHBIMH MCTOYHMKAMHU TAaKOTO TEIUIA SBISIOTCS JIa3ephbl C
aKyCTOONTHYECKON peryisiueii 100poTHOCTH pe3oHaTtopa. beuto mokaszaHo [2], uto 3a cyér
JIOTIOTHUTEITFHOU CTETIEHU CBOOOIBI — KOI(PUIMEHTA 3aMOTHEHUST Y = T-(®) MOYKHO BBIUTH B
paIuovYacTOTHBIN criekTp Konebanuii Temmepatypsl ~ 10 KHz - 1 MHz 1 moctiub aMrumaTyn

kosiebanus B iéHkax ~ 100 K mouTtH He MEHsIsl CpeHIO MOIIHOCTh Harpesa. TeM caMbIM
Ipe/ICTaBICHHBIE K pa3pabOTKe METOMAbI, MMEIOT CTENCHh HECTAlMOHAPHOCTH XapaKTEPHYIO
JUISL OZTHOKPATHBIX UMITYJIbCHBIX METOIOB, HO B TO K€ BpEMs IO3BOJISIFOT COXPAHHUTh U B PsJe
Clly4yaeB yMEHBUIMTh IOTPEHIHOCTh H3MEPEHHH, JOCTHTHYTYI0 C HCIOJIb30BaHHEM
rapMOHHUYECKOTO HarpeBa.

MopenupoBaHue BO3ICHCTBHUSI TaKOTO HM3IYyYEHUS Ha IUIEHKH CBS3aHO C PEIICHHEM
JIOCTAaTOYHO CJIOKHOW HEIMHEWHOM 3a/1au, KOTOPOE yIaeTCs MOJYyUYNUTh YACIEHHBIM METOIOM
npu Manbix  3HadeHwsx t [3], uro BechMa HEyHOOHO MpHU HCIOJIB30BAHUM €r0 B
JKCTIepUMeHTe. B CBs3M ¢ 3TUM B paboTe M3yueHa acUMITOTHKA 3amadd npu (® ¥,

THIOJTy4EeHO pelIeHHe IS KBa3HCTaOHapHOro TerioBoro pexuma T (1, %) =T (%) +q(t,%)un
NPOBEJICHO  MaTeMaTHYeCKOE  MOJICIIMPOBAaHHME  OCIMJUIMPYIONICH  COCTaBJISIOIICH
TemrneparypHoro noss g (t,X) B cpenax ¢ MOBEpXHOCTHBIM M OOBEMHBIM MOTJIOIICHHEM.

Jl1st 3TOro MCXoAHas HEMUMHEWHas 3ajada JMHeapu30Bajgach MO0 MajoMy napamerpy d,
IS KOTOpPOTO CTPOUIIOCH aHAJTMTUYECKOe peleHue B BUJIE psna



q(t,%) = é Rege H (%, W) eXp(iWkt)EI, w, =2pk/t,, NPEICTABIAIONIEr0  CO0Oi
k

CYNEPHO3UIHMI0O HOPMAIbHBIX MOJ, KOJEOAaHUH CO CHEKTPOM YacTOT, COBMAJAIOIIUM CO
CIIEKTPOM YaCTOT BHEIIHETO JIA3€PHOIO BO3JCHCTBHA. 3aech t — mepuopa ciemaoBaHUsS

VIMITYJIbCOB JIa3epHOW TeHepaumu, a H (X ,W,)— mpocTpaHCTBeHHas Moja KoieOaHWil C,—

kodpuimenTsl Dypbe pa3iokeHUs IUIOTHOCTU TMOTJOMEHHOW MOIIHOCTH J1a3€pHOTO
U3ITy4eHUS B psAll. AJCKBATHOCTh PEIICHHS peabHOMY (PH3HMUEeCKOMY TPOIECCY MPOBEPSIIACh
B CHEIHAbHBIX OJKCHepUMEHTaX. Pacy€rbl Mo mMOJMyd4eHHOH MaTeMaTH4YecKOoil Moaenu
MOKa3aJdy  CYIIECTBOBaHWE TPEX KOHPUTYpANHUid  OCHIUIMPYIOMIUX  COCTABIISIFOIIMX
TEMIIEPATYPHOTO MOJIsl, KOTOPHIE OCTAIOTCS YCTOWYMBBIMU B IIUPOKOM JIMANa30HE U3MEHEHUs

t,. Halinenbl rpaHuiel yCTOMYMBOCTUM B 3aBHCUMOCTH OT YaCTOTHBIX XapaKTEPUCTUK

BHEIIIHETO JIa3epHOTO BO3JCHCTBUS M TeOMETpUU 0O0pas3IoB. YCTAHOBJIEHO, YTO €CIH
ko3 unment zanonnenns g =t, /t, £0,01, rae t,— NIUTETBHOCT MMITYJIbCOB JIA3EPHON

reHepaluy, TO peajibHas 3aBHCUMOCTh TUIOTHOCTH TMOTJIOMIEHHONM MOIIHOCTH Ja3epHOTO
U3JTYYCHUS] OT BPEMEHHU MOXKET ObITh nipesicTaBieHa d - GpyHKIue.
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