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AnHHomayus. B nocnennee BpeMs HaOMIOAAaeTCA TCHACHINS YIIyUIICHNS XapaKTePUCTHK U IEHCTBEHHOCTH BCEX CYIIECTBYIOIINX CPEACTB M3MEPCHUS
3a CY4eT CKayKa Pa3BUTHA TeXHONOrHil. [IpakTudeckn B KaXAOH OTpacid HPOMBIIUICHHOCTH HPHUMEHSIOTCS Pa3HOOOpA3HBIC TEXHOIOTHH,
HCTIONB3YIOLINE KOHTPOIIb TEMIIEPATYphl. TeMIepaTypy HarpeToro Teja MOXHO OLIEHUTH ITyTeM U3MEPEHHs [TapaMeTPOB €ro TEIUIOBOIO U3ITyYeHHUs,
KOTOPOE MPEJICTaBIIseT COOO0M AEKTPOMArHUTHBIE BOJIHBI Pa3IMYHOM JUIMHBL. 3aMep TeMIeparypbl HE0OX0AUM Julst KOM(DOPTHOTO aBTOMATHUECKOTO
KOHTPOJIA U YNpaBJeHUs IpoIeccaMy NPOU3BOACTBA. Vcronb3oBaHne OSCKOHTAKTHBIX CPEJICTB JAeT BO3MOXKHOCTb OCYIIECTBIATH H3MEPEHHE
TEMIIePaTyphl, BO-TIEPBBIX, IIEPEMEIAIONINXCS IIPEIMETOB, BO-BTOPBIX, IIPEIMETOB, HAXOIIUXCS B MAJIOAOCTYIIHBIX MECTaX, B-TPEThHX, H30eKaTh
MOBPEKACHHS H3MEPUTENbHBIX IPUOOPOB IPU KOHTPOJIE OOIBIINX TeMIepaTyp. Bricokoe OpicTpoaeiicTBIE, BEPOATHOCTh H3MEPEHUS TeMIIEePaTyphl
6e3 oTKIIOUEeHHS O00BEKTa OT TEXHOJIIOTHMYECKOTO Ipolecca, obecredeHne 0e30IacHOCTH IIepcoHana, 3amep Temmeparypsl 1o 3000 °C — sto
JOCTOMHCTBA OECKOHTAKTHOTO CII0c00a M3MEPEHUS TeMIIepaTypsl. s IOIydeHNs JOCTOBEPHBIX 3HAYCHHUIT IIPH ONPENCICHUH TEILIOQH3UYCCKHX
BEJIMYMH HEOOXOAMMO 3HAHHE MPOLIECCOB, MPOUCXOASAIIMX ITPU B3aUMOASHCTBUM U3MEPHUTEILHOIO NPUOOpa MM IaTYNKa ¢ 00bEKTOM M3MEPEHHUsL.
OTH mporecchl OKa3bIBAIOT BIMSHHME HA BEIMYHHY IOIPEIIHOCTH 3aMepa, T. €. Ha BEIUYMHY OTKJIOHEHHs pPe3ysbTaTa OT MCTUHHOIO 3HAUCHMS
n3MepseMoii Bemm4uHbL. B HacTosmIeil paboTe omucaHbl OIPEITHOCTH OECKOHTAKTHOTO H3MEPEHNUs TeMIIEPaTyphl C MIOMOIBIO MIPOMETPOB, TAKHX
KaK MUPOMETpP CyMMAapHOTO H3ITy4eHHs, MUPOMETP YaCTHYHOTO U3Ty4YEHHUs, TIPOMETpP CHEKTPAIbHOTO OTHOIICHHUS, a TAKXKE TOKA3aHbI PE3yIIbTaThI
CPaBHUTEJIBHBIX PACUCTOB MEXKTY HUMH. [IpHBEICHBI BBIPAXKCHHS IS OLICHKH METOANYECKHX OTPEIIHOCTEH MIPOMETPOB CyMMAapHOTO U3/TyYeHUS,
YAaCTUYHOTO U3TYUECHHs M CIIEKTPAIbHOTO OTHOILIEHHS, & TAKXKE MOKa3aHbl PE3y/IbTaThl CPABHUTEIBHBIX PACUETOB IOTPELIHOCTEH.

Kawuessle caosa: TIMPOMETP CYMMApPHOI'0 U3JTYUYCHHUS, TUPOMETP HYaCTUIHOI'O U3JIyUCHUS, MIUPOMETP CIICKTPAJIbHOTI'O OTHOIICHUS, ITMPOMETP, OCCKOH-
TAKTHOC U3MEPEHUEC TEMIICPATYPhI, a0COJIFOTHO YEPHOEC TCJIO, METOAUYCCKAs IIOIPEIIHOCTD
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Abstract. In recent years, there is a trend of improving the performance and efficiency of all existing measuring instruments due to a leap in technology.
Almost every industry uses a variety of technologies that apply temperature control. Temperature of a heated body can be estimated by measuring
the parameters of its thermal radiation, which are electromagnetic waves of different lengths. Temperature measurement is necessary for comfortable
automatic control and management of production processes. The use of non-contact means makes it possible to measure the temperature of, firstly,
moving objects, secondly, objects in inaccessible places, thirdly, to avoid damage to the measuring instruments when controlling large temperatures.
High speed, the possibility of measuring temperature without disconnecting the object from the technological process, ensuring personnel safety,
temperature measurement up to 3000 °C — these are the advantages of non-contact temperature measurement method. To obtain reliable values when
measuring thermophysical quantities it is necessary to know the processes occurring in interaction of the measuring device or sensor with the object
of measurement. These processes affect the magnitude of the measurement error, that is, magnitude of the result deviation from the true value of
the measured parameter. This paper describes the errors of non-contact temperature measurement of pyrometers, namely total radiation pyrometer,
partial radiation pyrometer, spectral ratio pyrometer, as well as shows the results of comparative calculations between them. Expressions for the
evaluation of methodical errors of total radiation, partial radiation and spectral ratio pyrometers are given, as well as the results of comparative
calculations of errors are shown.
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beckoHTakTHOE HW3MEpPCHUE TEMIIEPATyPhl CUUTACTCS
MIPEUMYIIECTBEHHBIM CIIOCOOOM JUTS MEJIKHX, IBIKYIITIXCST
WITH HEJIOCTYITHBIX OObEKTOB, JUHAMUYECKUX MPOIIECCOB!,
TpeOyromux OBICTPOTO pearupoBaHus, U TEMITEpaTyp Oolee
1000 °C. C uenpio mombopa ONTHUMAIBHOTO OECKOHTAKT-
HOTO YCTPOWCTBAa HW3MEPEHUS TEMIEepaTypsl sl OIpe-
NIENICHHOTO HCIIOJIb30BAaHUsI CIIEIYeT OCO3HAaBaTh OCHOB-
HBIC TPUHINNB METOJONOTHH H3MEPEHHUs] TeMICpaTypEhl,
a TaKXKe XapaKTEPHBIC YePThI Pa3HBIX KOHIICIIINN U3Mepe-
HMS, CYIIECTBYIOIMX B HACTOSIIEE BpeMs > 3,

[MupoMeTpsl — 3TO CpeACTBA U3MEPEHUS TEMIIEPATyPHI,
peructpupyromue Temiosoe usnyuenue [1; 2]4 Ha ocno-
BaHHHU 3aKOHOB U3NIYUYCHHsS pa3pabOTaHbl MUPOMETPHI Clie-
JTYIOIIHUX TUIIOB!

— nupomeTp cymmaproro mznyuyenus (IICH) — uzme-
PSIeT MONHYIO SHEPTHUIO M3ITyUYeHNUs (YI0OeH I aBTOMaTH-
YEeCKOW 3aliCH TEMIIepPaTypbl BO BPEMECHHU WU U KOHT-
PO OAEeP)KaHMS TIOCTOSHCTBA TEMITEPATyphl HCTOYHUKA
usnyuenus [3]°);

— nupomeTp gactuaHoro uamydenus (ITYN) — usmepsier
SHEPrUi0 B OIPAHUYCHHOM (DHIIBTPOM (HJIH MPUEMHUKOM)
YYacTKe CIIEKTpa;

— nMpoMeTp chnekTpaibHoro otnomenus (I1CO) —
U3MepsieT OTHOIICHNE YHEPTHH (PUKCHPOBAHHBIX yYaCTKOB
crexrpa [4]%7.

B Tabnmiie mpHBEOCHBI XapaKTEPUCTHKUA IHPOMET-
pos [5]%°.

! Noncontact temperature measurement theory and application.
OMEGA Engineering. URL: https://www.omega.co.uk/temperature/z/
noncontacttm.html ([lara o6pamenus: 01.03.2023).

2 HEITRONICS infrared pyrometers and thermometers. Wintronics.
URL: https://www.wintron.com/Infrared/Guide-to-Infrared-Thermometers
(Mara obpamenus 01.03.2023).

3 Non contact temperature measurement. Tempsens. URL: https:/
tempsens.com/blog/non-contact-temperature-measurement ([lara o6pa-
uienust 01.03.2023).

4Tlupomerp. Unmeprem — snyurnoneous « Wikipedia». URL: https:/
en.wikipedia.org/wiki/Pyrometer ([{ara oopamenust 01.03.2023).

S Tupometp. JKypraner u knueu «ScienceDirecty. URL: https://www.
sciencedirect.com/topics/earth-and-planetary-sciences/pyrometer ([ara
obpamenus 01.03.2023).

®What is pyrometer: Working principle and its types. E/ProCus, an
educational website on electronic projects for ECE and EEE students.
URL: https://www.elprocus.com/what-is-pyrometer-working-principle-
and-its-types/ (Jlara obpammenus 01.03.2023).

7What is radiation pyrometer? Electrical Deck, platform for learning
all about electrical and electronics engineering. URL: https://www.
electricaldeck.com/2021/07/what-is-radiation-pyrometer-infrared-and-
total-radiation-pyrometer.html ([lara o6pamenus 01.03.2023).

8 Hupomempor. Obwue mexnuueckue mpedosanus. URL: https:/files.
stroyinf.ru/Data/61/6104.pdf (ara o6pamenus 01.03.2023).

° TIupoMeTpbl — XapaKTepUCTUKU. DHYUKIONEOUS N0 MAUUHOCTPOE-
nuto XXL. URL: https://mash-xxl.info/info/56776/ ([lara obparuienus
01.03.2023).

230

IMupomeTpsl rpagyupyroTcs 1Mo aOCOJIIOTHO YEPHOMY
teny (AUT). Ilpy npuMeHeHHH WX B PEANbHBIX YCIOBHAX
pa3nuyaroTcs 3HAYEHUs JAEUCTBUTEIBHON TEMIIEpaTypbl
00bEeKTa U3MEPEHUs U YCIOBHOM TeMIlepaTypbl, Mojydae-
Mo mupomeTrpoM [6; 7]. st mepexoma oT OAHUX 3HAYCHUH
TEeMIepaTypbl K JPyruM BBOISTCS MOMPABKU B IMOKa3aHUS
nupometrpoB [8]. [lupomerpsl CyMMapHOrO H3IIyueHUs
U3MEPAIOT PAJUALMOHHYIO TeMIIEpaTypy peajbHOro Tejia
T, — remmneparypy AYT, mpu KoTopoii OHO H3Iydaer
BO BCEM HHTEpBaje JJIUH BOJIH CTOJBKO K€ DHEPTUH,
CKOJIBKO W peajbHOE TEJIO P ICUCTBUTEIBHON Temmepa-
Type T,. I[IMpOMETpBI YaCTHYHOTO H3IyYCHUS H3MCPSIOT
APKOCTHYIO TEMIIEpATypy peanbHoro tena Iy — Temiepa-
Typy AUT, KOTOpO€ Ha OMpeAeIeHHON IITMHE BOJIHBI (WK
B Y3KOM HHTEpBAJIC CIICKTPA) U3IIy4acT CTOJIBKO K€ YHEp-
THH, CKOIIbKO U peaibHoe Teio npu 7). [upomerpsr crek-
TPaJIbHOTO OTHOILIEHUS U3MEPSIOT LIBETOBYIO TEMIIEPATypy
peansHOrOo Tena T ;| — Temmeparypy AYT, npu xoropoit
OTHOILIEHHE TUIOTHOCTEH MOTOKOB CIEKTPAILHOIO M3JTyye-
nusg AUT npu ymMHax BOJIH A, ¥ A, TaKoe e, KaK My Peajib-
Horo tena npu 7. Csi3b Mesxay 7, u T, HAXOIAT U3 3aKOHA
Credana—bonbimana, a cBsi3b Mexay 7, PR Tﬂ, T PR T I
HaxoIAT U3 3akoHa [lmanka [9; 10].

MeTtonnveckas TOTPEUTHOCTh U3MEPEHUS TEMITEPATYPhI
MAPOMETPOM 3aBHCUT OT CTEIEHHW YEepPHOTHl OOBEKTa €.
BenuunHa 3TOrO0 mapamerpa OIpenesseTcss XMMHUYECKUM
COCTaBOM HCTOYHMKA M3IIyUCHNUS, TEMIIEPAaTypOl B COCTOSI-
HUEM €ro IOBepXHOCTU. Ha 3HaueHue CTEerneHHu YepHOTHI
METAUTNYECKOM MOBEPXHOCTH BO3JCHCTBYET YpOBEHb €€
OKHCJICHHOCTH: y OKHCIICHHOH TOBEPXHOCTH ATA BEJIMUNHA
Oomblie, YeM y He oKuciIeHHOH. HeoOxonumo, kpome Toro,
OTMETUTh, YTO Y MICPOXOBATHIX ITOBEPXHOCTEH HAOIIO-
Jaercst Oonpliee 3HAYCHHE BEIUYMHBI € 10 CPABHEHHIO
¢ DIagKuMU. JlaHHBINA apaMeTp IKCIEPUMEHTAIBHO HAaXO-
JIMTCS C ONPENENIEHHON CTenenbro TounocTu [11]10 1112,

[lorpemHocTs THPOMETPOB, BbHI3BAHHAS —OIIHMOKON
OIpeeNieHus (3alaHusl) CTEIeHH YEePHOTHI, ONpeaesseTcs
o cieayromum Gopmynam [12 — 14]:
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0 Blackbody  Radiation. URL:  http://www.physics.rutgers.

edu/~gersh/351/Lecture%2026.pdf ([lara o6pamenust 01.03.2023).

! Calibration of Pyrometers using Black Body. Inst Tools. URL:
https://instrumentationtools.com/calibration-of-pyrometers-using-black-
body/ ([lara obparuenus 07.11.2022).

12" Blackbody  Radiation. URL:  https://ps.uci.edu/~cyu/p224/
LectureNotes/lecture4/lecture4.pdf ([lara obpamenuns 01.03.2023).
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XapaKTepuCTHKH IHPOMETPOB

Characteristics of pyrometers

Hanmenopanue HanmenoBanue mokasartens, pa3MepHOCTh 3HaueHUe MOKa3aTels
Jlnana3oH m3MepeHus temmeparypsl, °C =50 ... +2500
IIpenen nomyckaeMoil OCHOBHOM MOTPENIHOCTH THPOMETpa st
WU3MEPEHHUs TEMIIEPATYPBI:
10 400 °C, °C +4,0; £6,0; +8,0
coimre 400 °C, % +0,5; £1,0; +1,5; £2,0
[cu IIpenen nonyckaemoii HHCTPYMEHTAIbHONW MOTPELTHOCTH
TTUPOMETPA JUIST N3MEPEHHS TEMITePaTyphI:
10 400 °C, °C +2,0; +£3,0; +4,0
ceoime 400 °C, % +0,25; £0,50; +£0,60; £1,00
Macca mepeHOCHBIX THPOMETPOB, KT, He Ooliee 1,5
IToTpebiisiemast MOIITHOCTB MIEPEHOCHBIX MUPOMETPOB, BT, He Gonee 1,5
Jlnana3oH u3MepeHus remmeparypsl, °C =30 ... +4000
[Ipemen nomyckaeMoil OCHOBHOM ITOTPEITHOCTH THPOMETpa
JUISL N3MEPEHHS TeMITepaTyphl:
10 400 °C, °C +4,0; £6,0; +8,0
csbime 400 °C, % +0,5; £1,0; £1,5; £2,0
41 IIpenen nomyckaemMoii HHCTPYMEHTAIbHONW NOTPELIHOCTH
TIUPOMETPA JUIST U3MEPEHHS TEMIIEPaTyphI:
10 400 °C, °C +2,0; +£3,0; +4,0
cBaite 400 °C, % +0,25; +0,50; +0,60; £1,00
Macca nepeHOCHBIX TMPOMETPOB, KT, He Ooee 1,8
ITorpebiisiemast MOIITHOCTB MEPEHOCHBIX MUPOMETPOB, BT, He Oonee 1,5
Jlnana3on u3mMepenus remmneparypsl, °C +200 ... +3000
[penen nomyckaeMoil OCHOBHOM ITOTPEITHOCTH MTHPOMETpa IJIst
U3MEpEeHHs TeMIIepaTyphl:
1o 1000 °C, °C +16,0; 20,0
cpime 1000 °C, 1o 2000 °C , % +1,0; £1,5
cebiie 2000 °C, % +1,5; 42,0
[co IIpenen mormyckaemMoii HHCTPYMEHTAILHOM MOTPEIIHOCTH
TIIPOMETPA JUISL H3MEPEHHS TEMIIEPaTyphI:
10 1000 °C, °C +8,0; £10,0
ceerme 1000°C, no 2000 °C, % +0,5; +1,0
coimre 2000 °C ,% +1,0; £1,5
Macca nepeHOCHBIX TUPOMETPOB, KT, He OoJiee 2,0
[Torpebisiemast MOIITHOCTH IEPEHOCHBIX MMIUPOMETPOB, BT, He Goee 1,8
Ae,  Ag, T2 W UccnenoBanue Mmokas3bIBaeT, YTO MOTPEIIHOCTh pajaua-
ATy, = Lo |4 1 (3) UMOHHOrO mMUpOMETpa MEHBIIE, KOTJa CTENEHb YEPHOTBI

&, )¢ A=A,

1 2

C nmomoisto mporpammsl MS Office Excel mpoananu-
3UpyeM 3aBUCHUMOCTH TorpermHocty n3mepenus [ICU nipu
neiicteutensHoOl Temneparype 1273 K ot omnbku onpene-
JICHUSI CTETIEHN YEePHOTHI 00BEKTa, BBIPAKCHHOH 3aBHCH-
MocThio (1).

oObekTa Oombire (puc. 1). Ilupomerp cymMMapHOTo HU3Iy-
yeHus 00J1agaeT HauMEHbIIEH METOANYECKON TOYHOCTBIO.
Pacuer no ¢opmyne (2) nposeneH npu 3¢hHeKTUBHOM
JutrHe BoHbI 0,92 1 1,55 MxMm (puc. 2, 3).
UeM BhIIIE CTENEHb YEPHOTHI OOBEKTAa, TEM MEHBIIIE
norpemHocTh [TUM. Ilpn OnMHAKOBBIX paJWallMOHHBIX
xapakrepuctukax oobekra [TUU, paboraromue Ha KOpPOT-
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Memoouueckas
noepewrocms [ICH, K
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Owubka onpedenenust cmenenu 4epHomol, Ag

Puc. 1. 3aBucumocTs MeToanueckoit norperHoctu uzmepenus [ICU
OT OIIMOKH OIPEIENCHHS CTEIICHN YePHOTHI 00beKTa

Fig. 1. Dependence of methodological error of PSI measurement
on the error of determining blackness degree of the object

KO JIJTMHE BOJIHBI, UMEIOT MEHBIIYIO MOTPELUIHOCTh, YeM
pabotarorue Ha 6oJiee JITTMHHOM.

[Ipoananuzupyem 3aBUCUMOCTH (3) Tpu JeicTBUTEINb-
Hoit Temmneparype 1000 K n cnexrpanbHOl cTeneHu 4ep-
HoTh1 0,36 1 0,39 1715 BOJIH A, U A, COOTBETCTBEHHO (puC. 4).

AHanmn3 3aBUCHMOCTH JIEMOHCTPHPYET, UTO TPH OONb-
mieil CTemeHu 4YepHOThl 00bekra mnorpemHocts [1CO
MeHbIe. Jlaxxe HeOombInas onmroOKka B YCTAHOBJICHUH CTe-
MIEHH CMEKTPAIbHOM YEPHOTHI OOBEKTa NPUBOJUT K 3HAYU-
TEJBEHBIM TTOTPEIIHOCTSIM H3MEPEHHS.

B HexoTOpbIX Cilydasx CyLIECTBEHHbIE METOAMYECKUE
MOTPEITHOCTH TTMPOMETPOB BO3HHUKAIOT BCIIEICTBHE (DOHO-
BOTO M3ITyueHUs Kinaaku. [logoOHbIe ciyyan CBOHCTBEHHBI
UL KaMep HarpeBa MPOTSDKHBIX TTeueii, METOANYECKUX M
CBapOUYHBIX 30H HarpeBaTeJIbHbIX NeyYel, Koraa KiaaiKa 3Ha-
YUTENFHO TIEPETpeTa 1Mo OTHOUICHUIO K METAJUTY U B ITHPO-
METp HOCTYMaeT OTPaKeHHOE U3Iy4YeHue, 0ojee MOLIHOE,
9YeM COOCTBEHHOE M3ITyUCHHE METalIA.

O6Go3naunm Temmeparypy metamia 7, CTENEHb 4Yep-
HOTBI METAJLIA €, & TEMIIEPATypy KIaaku T 1 paccMOTpUM
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Fig. 3. Methodological error of PCI as a function
of blackness degree at a wavelength of 1.55 pm
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Fig. 2. Methodological error of PCI as a function
of blackness degree at a wavelength of 0.92 um

BbIpaKEHUE JJISl PaJuallMOHHON TeMIeparypsl Mpu Hallu-
9un (POHOBOTO M3ITYUCHUS

(4)

Pesynerar pacuera mo 3Toit (hopMmysae H300paKeH Ha
pucC. 5: ¢ yBEIMUEHUEM TEeMIIEpaTypbl KIaJKH BO3pacTaer
MeTonudeckas norpemsocts IICH.

Merognueckas norpemnocts [TUM B 3aBucHMOCTH
oT (OHOBOTO HBIYy4YeHHUs paccuuTbiBaeTcss 1mo dop-
myne [15; 16]

1 1 A o 1 1
—=—-——"Indg, +(I—g,)exp| -2 ——— || (5
T, T. ¢ (=g, )exp W T (%)

Pesynbrar pacuera mpu 3(pQGEKTHBHON JIITMHE BOJHBI
0,92 MKM IOKa3aH Ha pUC. 6: METOAUUYECKAsl TOTPEHIHOCTh
TaK)Ke YBEINYMBACTCS C POCTOM TEMIIEPATYPhI KIIaIKH.

Memoouueckas
noepewnocms [1CO, K

Ouubka onpedenenus cmenenu yepHomolt, Ae

Puc. 4. 3aBucumocts MeToauueckoit morpemHocty uzmepenus [ICO
OT CIIEKTPaJIbHOM CTENEHN YePHOTHI 00bEKTa

Fig. 4. Dependence of methodological error of SOA measurement
on spectral blackness degree of the object
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Fig. 5. Dependence of methodological error of PSI measurement
on background radiation

Meroauyeckas norpemsocts [ICO B 3aBUCUMOCTH OT
(hOHOBOTO U3ITYUYCHHUS HAXOIAUTCS U3 (POPMYJIBI
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I'padmueckun 3Ta 3aBUCHMOCTH NPEACTAaBICHA Ha
puc. 7 s [1CO ¢ apdexruBHbIMU JiuHAMA BodH 0,65 1
0,45 mxm mipu T L= 1000 K. Meronnueckas MOrpenIHocTb
JOCTUTAET CYLIECTBEHHBIX 3HAUE€HHUH MPHU BBICOKOH TeMIle-
paTtype KIaaKu.

BrImomHeHHBIE pacyeTs MO3BOJISIOT BEIOPATh HaIIekKa-
LMK TUII TMPOMETPA, CIEKTPAJIbHBIM AMANla30H €ro u3Me-
penust (s ITYU u TICO), oreHUTh BETMYUHY BO3MOXKHBIX
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Fig. 7. Dependence of methodological error of SOA measurement
on background radiation
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Fig. 6. Methodological error of PCI as a function
of background radiation at a wavelength of 0.92 um

MOTPEIIHOCTeH B 3aBUCUMOCTH OT BHJa IPUMEHSIEMOTO
MUpOMETpa, a TAaKKe MPUHATH PEHIeHHE O Ienecoodpas-
HOCTH HCIIOIb30BaHUS Psiia MEp, HAIIPABICHHBIX HA YMEHb-
IIEHUE BIMSHUS (POHOBOTO H3IYYEHHS (IPKpaHHUpPOBAHHE
MOCTOPOHHET0 HCTOYHHKA, YCPHEHUE KOHTPOIHPYEMOTO
0o0beKTa U JIp.).

Tak, yMEHBIIUTHh BIUsHAE (OHOBOTO H3IYUYCHUS
KJIaJIKM ¥ IPOMEKYTOIHOH CPeIbl MOYKHO Ty TEM BH3HPOBa-
HUSI PaIHAlMOHHOTO MHPOMETPa Yepe3 BOJOOXIKIAEMYIO
(bypMy, pacloONOKEHHYIO B TICYH HAJ METAIIOM, W ITOJa9n
B HEe JIy4enpo3pavyHoro ra3a (Bosayxa win azora). OqHako
WCIOJIb30BaHUE TakuxX (pypM TpedyeT OONbIINX IKCIUTyaTa-
[UOHHBIX 3aTPaT M OKAa3bIBACT 3HAYMTEILHOE OXJIAXKIAF0-
€€ BO3/ICVICTBUE HA TEIUIOBOE COCTOSHUE 30HBI. [1oaTOMY
OHO HE MOJYYHJIO IIUPOKOTO PACIPOCTPAHCHUSI.

3HaHNEe METOIMYCCKON MOTPEIIHOCTH, KOTOPas BO3HH-
KaeT MpH OECKOHTAKTHOM HU3MEPECHUU TEMIICPaTyphl, Aaxe
eC He TPENCTABIICTCS BO3MOKHOCTH YMEHBIIUTH €€,
MO3BOJISICT yYECTh ATy MOrPEIIHOCTh KAK CHUCTEMATHYEC-
KyIO, T. €. /ICKBaTHO OILICHHUTH JCHCTBUTEIBHYIO TeMIIepa-
Typy 0ObEKTa H3ITyYCHUSI.

[ BuiBOAbI

C nmomomipto 3akoHoB [Inanka u Credana—boibimana
MOYKHO MIPOCIIEIUTD CBA3b MEXKY IeHCTBUTEIBHON TeMIe-
partypoil 00bekTa U YCIOBHOM TeMIlepaTypoii MHPOMETPOB,
KOTOpasi MO3BOJISIET PAcCYUTAaTh WX HHCTPYMEHTAJIBHYIO
MOTPEIIHOCTb.

[IpoBeneHHbIe pacyeThl IOKA3bIBAIOT, YTO Pa3HOCThb
MEXIy JeHCTBUTEIHLHON TeMmepaTypoil oObeKTa M pe3yiib-
TaraMMl M3MEPEHUs] MMPOMETPa BO3PACTAET C IMOBBILIEHUEM
Temneparypbl. JIsl ManbIX 3HAYEHUM CTENEHW YEPHOTHI OHA
MOXKET JIOCTUraTh HECKOJIBKUX JECATKOB I'PAIyCcoB, YTO OKa-
3bIBACT CYIIECTBCHHOE BIMSHUE HA I3MEPEHHE TEMIICPATypPHI.

[Tpu BEIOOpE TOTO I MHOTO MHPOMETPA HAIO0 OPUCH-
TUPOBAThCA Ha CHEHU(HUECKHE OCOOCHHOCTH Npubopa
U OKPY>KaIoLIEH cpeibl, KOTOPBIE CAENAI0T €ro UCI0JIb30Ba-
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HUE ONTUMAJIbHBIM ISl K&KJ0M KOHKPETHOM 3a]]a4u U CBE-
JIyT TIOTPEITHOCTH N3MEPEHUSI K MUHUMYMY.

3HaHue

BCJIIMYHHBI MeTOI[H‘IeCKOfI MOTpeIIHOCTH,

Jla)Ke €CIIM HE MPEJCTaBIAETCS BO3MOKHBIM IOJHOCTBIO
WCKJIIOYUTh WJIM YMEHBIINUTD €€, TO3BOJIUT YUECTh JIaHHYIO
MOTPEITHOCTh B BHE CHCTEMAaTHIECKOH OIMIMOKH U TIONY-
YHUTh OLICHKY JIEHCTBUTENBHON TeMIepaTypbl 00bEeKTa.
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