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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKOMNW SGEOEPALUUM

FocypapcTBeHHasa cucrtema obecnevyeHus e4UHCTBA U3MEPEHUN
TEPMOMETPbI COMPOTUBIIEHUA U3 NNATUHbI, MEOU U HUKENA

MeToauka noBepku

State system for ensuring the uniformity of measurements.
Platinum, copper and nickel resistance thermometers. Verification methods

Data BBegeHnsa — 2008—01—01

1 O6nacTb NnpuMeHeHusA

Hactoqawmin crtaHpapT pacnpocTpaHaeTcd Ha TepMOMeTpbl conpoTtuBrieHus (aanee — TC) no
FOCTP 8.625, npegHasHa4veHHble ons namepenuns temnepatypbl oT MuHyc 200 °C go nntoc 850 °C vnu B 4ac-
TW AaHHOTO Auana3oHa, U ycTaHaBnMBaeT MEeTOAMKY X NEPBMYHON M Nepuognveckon nosepok. B cooTeeT-
CTBWUW C HACTOSILLUM CTaHAAPTOM MOTYT ObITb MOBEPEHbI TAKXKe YyBCTBUTENbHbIE 3N1eMeHTbI (aanee — Y3) TC,
ncnonb3yeMble B Ka4eCTBe CPeACTB U3MEPEHU TeMnepaTypbl.

MeToauka noCTpoeHus HAMBUAYansHOM 3aBUCUMOCTM CONPOTUBIIEHMe — Temnepartypa ana TC, Tpe-
60oBaHMsA K TOYHOCTM KOTOPbIX OTNnYatoTcsa oT Tpebosannii FTOCT P 8.625, npuBeaeHa B NpunoxeHunn A.

3HayeHus TemnepaTypbl B HACTOSLWEM CTaHAapTe COOTBETCTBYOT MexayHapodHoW TemnepaTypHOn
wkane 1990 r. MTLU-90 [1].

2 HopmaTtuBHbIe CCbINKU

B HacTosiLeM cTaHgapTe NCNOoNb30BaHbl HOPMATUBHBIE CCbINIKU Ha CreayloLine CTaH4apThbl:

FOCT P 8.625—2006 TepMoMeTpbl CONPOTMBIIEHUS U3 NNATUHbI, Meaun 1 Hukens. ObLmne TexXHNYec-
Kne TpeboBaHMsa U METOAbI UCMbITAHUI

FOCT 12.2.007.0—75 Cwuctema ctaHgapToB Ge3onacHOCTM Tpyda. 3genusa anekTpoTexHuyeckue.
O6wme TpeboBaHusa 6GeszonacHoOCTM

MpwumedyaHune— MNpunNonb3oBaHNN HACTOALLMM CTaHAAPTOM Lieriecoobpa3Ho NPoOBEPUTL AENCTBME CCbINIOY-
HbIX CTaHOApTOB B MH(OPMAaUMOHHOW cucTeMe obLiero norb3oBaHud — Ha odmumansHom cante dPenepanbHOro
areHTCTBa No TEXHNYECKOMY PEryrnMpoBaHuMIo 1 METPOSOrMM B CETU IHTEPHET Unu No exerogHo n3agaBaeMoMy yKasaTernto
«HaunoHnanbHble cTaHAaPThI», KOTOPbIV OMYGIMKOBaH MO COCTOSHUIO Ha 1 AHBapS TEKyLLero roaa, u o COOTBETCTBYIOLLNM
eXeMeCa4YHO nsgasaemMbliM MHAOPMAaLMOHHBIM yKasaTensmM, onybrnvMKkoBaHHbIM B TeKyLLeM rogy. Ecrin ccbinoyHbIn cTaH-
AapT 3aMeHeH (U3MeHeH), TO NpW MONb30BaHUM HaCTOSLIMM CTaHOApTOM criefyeT PyKOBOACTBOBATLCH 3aMEHSIIOLLMM
(M3MeHeHHbIM) cTaHaapToM. Ecriv cebinoYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOMOXKeHWE, B KOTOPOM AaHa CCbhifka Ha
Hero, NPMMEHSAETCS B YaCTu, He 3aTparMBaloLLem 3Ty CCbINKy.

3 TepmuHbI 1 onpeaeneHus

B HacTosiwem ctaHgapTe npumeHeHbl TepMuHbl o TOCT P 8.625, a Takke cnegytowme TEPMUHBI C COOT-
BETCTBYIOLLMMUN ONpeaeneHNsIMM:

3.1 noBepKa TepMOMeTpa CONnpoTUBIIEHUSI: YCTaHOBNEHWE NpurogHocTn TC K NPUMEHEHUNIO Ha OCHO-
BaHMM KOHTPOJIs1 COOTBETCTBUSA OCHOBHbIX XapaKTEPUCTUK TpeboBaHusAM, ycTaHoBIEHHbIM TOCT P 8.625 ntex-
HUYECKMMW JOKYMEHTaMM N3rOTOBUTENS.

U3paHue ocbnumanbHoe
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3.2 rpapgyvpoBKa TepmomeTpa conpotuBneHus: Onpeagenexune conpotmenerns TC npn HECKOMbKMX
3ajaHHbIX 3HAYEHUSIX TeMNepaTypbl (B rpagyMpOBOYHbIX TOYKAX) B LLENSAX MOCTPOEHNS MHANBUAYabHOM 3aBu-
cumocTu conpoTmerieHns TC oT TemnepaTypbl.

3.3 3aTanoHHbIN [06pa3LoBLIN] TepMmomMeTp: TepmomMeTp ntoboro Tuna (TepMoMeTp CONPOTUBNEHUS,
TepPMO3NEKTPUYECKN NpeobpasoBaTerb, XUAKOCTHbLIN CTEKNSAHHbIA TEPMOMETP U T. A.), NOBEPEHHbIN NyTEM
NpsiMOM MM onocpefoBaHHOM Nepefaym pasmepa eanHuLbl OT roCyAapCTBEHHOMO NEPBUYHOIO TanoHa eau-
HULbI TeMnepaTypbl U UCnonb3yembli Ans nosepkun TC.

3.4 TepmocTaTt: YCTPONCTBO AN BOCMPOU3BeaeHNs U NOAAEPKaHUS TeMnepaTypbl B ONpeaerieHHOM
obbeme C HOpMMPOBAHHON OOHOPOAHOCTLIO B NPOCTPAHCTBE N CTabnbHOCTHIO BO BPEMEHN.

3.5 kanmb6paTop: TepmocTaT, CHabXXeHHbI BCTPOEHHbLIM 3TanoHHbIM [06pa3LoBbIM] TEPMOMETPOM U
avcnneem ang otcyeta sHa4eHUn BOCNPON3BoaUMON TeMNnepaTypsl.

MpumeyvyaHuns

1 TepmocTaTbl M kanubpaTopbl NoApa3gensaoT B 3aBMCMMOCTU OT BUAa TEPMOCTaTMPYEMOW CPpeabl Ha XMAKOCTHbIE,
Cyx06ro4Hble 1 ronaHble.

2 Kanubpatopbl MOryT 6bITb UCMONB30BaHbI kKak TepmocTaThl Ans nosepku TC crMyeHnem ¢ BHELUHUM 3TanOHHbIM
[o6pa3uoBbLIM] TEPMOMETPOM.

3.6 penepHas Touka: TeMmneparypa, xapakrepusyioLlas COCTOsIHUE PaBHOBECUS pa3nnyYHbIX das yunc-
ThIX BELLIECTB UMW CMECU YNCTbIX BELLLECTB.

3.7 HeonpeneneHHOCTb U3MepeHuit: MNapameTp, CBA3aHHbIN C pe3ynbTaToM U3MepeHui U XxapakTepu-
3YHOLLUIA paccesiHne 3HaYeHWM, KOTopble MO Bbl 6bITb 0GOCHOBAHHO NPUMNMCaHbI U3MEPSEMON BENTUYUNHE.

MpumeyvyaHuns

1 TepmuHbl no 3.7—3.10 cootBeTcTBYIOT PMI™ 43 [2] M cTaHpapTy EA-4/02 [3].

2 ConocTaBrieHne HeonpeaeneHHOCT U3MEePEHNIA U OLEHOK XapakTepUCTUK NOrpewHoOCTY — B COOTBETCTBUM C
PMI 43 [2].

3.8 cTtaHpapTHas HeonpeaeneHHOCTb U: HeonpeaeneHHOCTb pe3ynbTaTa M3MEepPeHWi, BblpaXKeHHas
Kak cpegHee kBagpaTtudeckoe oTkrnoHeHue (CKO).

MpwumeyaHune— PasnuyaloT ABa MeToaa OLEHUBAHUSA CTaHAAPTHON HEONPEAENEHHOCTU: «MO TUNY A» 1 «MNo
TMny Bx»:

- MeTo[ OLEeHMBaHMWS No TUMY A — OLleHNBaHWe HeonpeaeneHHOCTH NyTEM CTaTUCTUYECKOro aHann3a pe3ynbTaToB
MHOrOKpaTHbIX U3MEPEHWUIA;

- MeTOop OLeHVNBaHNs No Tuny B — oueHnBaHue HeonpeaeneHHOCTM UHbIM, YEM CTaTUYECKUI aHanun3 pe3ynbLTaToB
n3mepeHuii, cnocobom.

3.9 CyMMapHasi CTaHAapTHasAs HeonpeaesneHHoOCTb U . CTaHﬂ,apTHaH HeonpeneneHHOCTb pe3yrbTaTta
n3mepeHunn, Nosly4eHHOro 4yepes 3Ha4vyeHna apyrnx BesimdmH, pasHaa nosioXXnTesribHOMY KBagpaTHOMY KOPHKO
CYMMbI YI1€HOB, ABNAKLWNXCA OAMucnepcnamMmm ninm KoBapmaunamm aTux Apyrmx senim4mH, s3selieHHbIMn B COOT-
BETCTBUWN C TEM, KaK pe3yJibTaT USMeHAEeTCA Npn NSAMEHEHNWN STUX BEJTUYUH.

MpwumeuyaHune— CymmapHas ctaHgapTHas HeonpeaeneHHOCTb M3MEPEHUS CONPOTUBIEHNS (TeMnepaTtypsbl),
oLeHMBaemas B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM, PpaBHa KBaApaTHOMY KOPHIO 13 CyMMbl KBaapaToB CTaHAaPTHbLIX
HeonpeaeneHHoCTeN, BXoasaLmMX B 61o4)KeT HeonpeaeneHHoCTU N3MepPEHUA.

3.10 pacwupeHHas HeonpeaeneHHocTb U: BenuynHa, onpegensiowas HTepBan BOKPYr pe3ynbTaTta
n3MepeHun, B npegenax KoToporo HaxoamTes 6onblias YacTb 3HAaYEHWH, C 4OCTaTOYHbIM OCHOBaHWEM MOTy-
KX ObITb npunnucaHHbIMn Msmepﬂemoﬁ BeNnn4nHe.

MpuMeyaHune— PacluMpeHHy0 HEONPEeAeneHHOCTb PacCUMTLIBaOT YMHOXEHMEM CYMMAapHOA CTaHO4ApPTHOM
HeonpeaeneHHOCTM Ha ko3P ULMEHT oxBaTa k, KOTOPbIN B HACTOSILLEM CTaHAAPTe NPUHAT paBHbIM ABYM (K = 2) B npeano-
NOXEHUN HOPMaribHOCTM 3aKOHa pacnpeneneHunst BO3MOXHbIX 3Ha4YEHUA U3MepsieMOl BEMUYMHBI NPU OBEPUTENBHON Be-
positHocTn P = 0,95.

3.11 HeonpeaeneHHOCTb NOBEPKU TepMOMETpPa CONpPOTUBIIEHUA: HeonpeaeneHHOCTb pe3ynbTaTa
namepeHus conpoTtusnenna TC npu 3agaHHoOn TemnepaTtype (B rpagynmpoBOYHON TOUKE).

MpwumeyaHue— HeonpegeneHHocTb noBepkn TC B AnanasoHe Temnepatyp — MakcuMarbHas U3 Heonpeae-
NEeHHOCTel pe3ynbTaToB U3MepeHusi conpoTtueneHns TC Bo Bcex rpagyvpoBOYHbIX TOYKaX B Npegenax AvanasoHa.

3.12 6rogxeT HeonpeaeneHHOCTU U3MepeHU: CBoaHas Tabnuua cocTaBNSALWNX CYMMapPHON CTaH-
OapTHOWM HeonpeaeneHHOCTN U3MEPEHMNA.

2
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3.13 HecTabunbHOCTb 3TaNOHHOro [06pa3uoBOro] TepmMomMeTpa 3a MeXMNoBepPOUHbIN UHTEepBarn:
M3meHeHWe conpoTUBNEHMS TEPMOMETPa B TEMMNEPATYPHOM SKBMBANEHTE Npu TeMnepaType TPONHON TOUKU
BOAbI 32 UHTEPBAS BPEMEHUN MeXAY ABYMS MOCHeA0BaTENbHbLIMW MOBEPKAMMU.

4 OOLwmne nonoxeHus

4.1 TC noaBepratoT NEpPBUYHON N NEPUOANYECKON NOBEPKAM B aKKpeAUTOBAHHbIX B YCTAHOBNEHHOM
nopsiake NoBepoYHbIX labopatopusix. NepBryHYO NOBEPKY COBMELLAIOT C MPUEMOCAATOYHLIMU UCMbITAHUAMM
TC, ecnu ee BbINOMHAIT B aKKkpeOUTOBaHHOW Ha MpaBO MpoBeAeHUs MoBepku nabopartopun npennpus-
Tns-n3rotoButens. NepnognyHoCTb NOBEPKU, yCTaHaBNMBaeMas TEXHUYECKUMU AoKyMeHTamu Ha TC KOHKpeT-
HOro Tuna, 3aBncuUT OT cTabunbHocTh TC 1 yCnoBun ero akcnnyartauuu.

4.2 TMoeepka TC Ha cooTBeTcTBUE TpeboaHuam FTOCT P 8.625 gormkHa BktovaTb B cebs NpoBepKy
OTKITOHEHUS 3aBUCUMOCTH CONPOTMBIIEeHNe — TemnepaTypa TC oT HOMUHaNbHOW CTaTUYECKOWN XapaKkTepucTu-
kn (HCX). NepeyeHb onepaumin noBepky NpuBeaeH B pasgene 5.

4.3 pagyvmpoBky TC B HECKONMbKMX rPagyMpPOBOYHbBIX TOYKaX B LENSAX MOCTPOEHMS UHOVUBUOYarbHON
3aBUCMMOCTU CONPOTUBIIEHNE — TeMnepaTypa NPOBOAAT Kak COCTaBHY YacTb MOBEPKN AN NnaTtuHoBbIX TC,
TpeboBaHUA K TOYHOCTU KOTOpbIX oTnuyatoTca ot TpebosaHun NOCT P 8.625. PekomeHayemas meToavka
NOCTPOEHNA NUHANBUAYATbHON 3aBUCUMOCTM COMNPOTUBIIEHME — TemnepaTypa NnpueeaeHa B NpunoxeHum A.

4.4 TMepuogmnyeckas nosepka TC, 4EMOHTaX KOTOPbIX HEBO3MOXEH UMW HEXenaTeneH, MOXeT ObITb OCy-
LLleCTBIEHa MO cneumnansHo pa3paboTaHHbIM 1 YyTBEPXKOEHHBIM B YCTAHOBIIEHHOM MOPSAKE METOAUKAM, BKIO-
yaroLwmm B cebsi KOMMNbIOTEPHBIN MHOroMNapamMmeTpUYeCKniA CpaBHUTENBHbBIA aHanua nokasanui rpynnel TC B
npoLecce aKkcnnyartaumm, cpaBHeHue TC B yCnoBusaX SKCniyaTtauum ¢ BPEMEHHO BMOHTUPOBAHHbBIM B U3MepU-
TEnNbHbIV KaHar 3TanoHHbLIM TEpMOMETPOM M T. 1. MeToabl 6e34eMOHTaXHOM NOBEPKM HACTOSLLMIA CTaHAAPT He
paccmaTpuBaer.

5 Onepauuu noBepku

I'Ip|/| npoBeaeHnn NOBEPKN BbIMNOJTHAKOT onepaunn, yka3aHHbIe B Tabnuue 1.

Tab6nunua 1— Onepaunm noBepku

Monpaspen Ob6s3aTenbHOCTb NPOBeAeHNSs
Pasgen, nogpasgen
HacTosALllero NnoBEepPKn
HaumeHoBaHMWe onepaLm roCT P 8.625 cTannapTa
(TpeboBaHus) . .
(meToauka) NepBuUYHON | NepUoaMYECKOMN
BHewHWn ocMoTp, NpoBepka MapKUpPOBKU U 9 101 + +
KOMMMEKTHOCTM 10 ’
[MpoBepka aneKkTpMYecKkoro ConpoTUBMEHUS
o 6.3 10.2 + +
nsonsaummn TC npu Temnepatype (20 + 5) °C
[MpoBepka oTKNoOHeHUs conpoTmenexms TC ot
HCX npu Temnepatype B amanasoHe ot -5 °C go 55,56 10.3 + +
+30 °C
MpoBepka oTknoHeHus conpoTtueneHusa TC ot
HCX npu Temnepatype B gnanasoHe ot 90 °C go 5.5,5.6 10.4 + +
103 °C
MpumevyaHunsa
1 YeTsepTyto onepaumio npooaaT Tonbko Ana TC knaccos AA, A n B.
2 [Mo cornacoBaHWIo C 3aka3ynMkoM NpoBepka OTkNoHeHus conpotuBneHns TC ot HCX moxeT 6bITb NpoBeaeHa
Takke B OOMOSTHUTENbHLIX TeMnepaTypHbIX TOYKax, HanpuMmep npu TemnepaTypax BEpXHEro M HWXHeEro npeaernos
AnanasoHa N3MepeHu.

6 CpeacrtBa noBepku

6.1 [Onsanosepku TC NpMMEHSIOT cneayroLimMe OCHOBHbIE CPeACcTBa NOBEPKU:
- 9TanoHHble (06pasLoBLIE) TEPMOMETPbI;

- TepmocTaThl;

- KanubpaTopbl;

- YCTaHOBKM 4118 peanusauum penepHbiX TOYEK;
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- npunbopsbl Ans n3MepeHus conpoTtuerneHus TC 1 perncTpaumm nokasaHui aTanoHHbix TC;

- NpuBopbl AN N3MEePEHNS ANEKTPUYECKOro CONPOTUBNEHNS U30NALUK MeXY BbIBO4AMU U 3aLLUMUTHBIM
kopnycom TC.

6.2 BcnomoratenbHoe obopyaoBaHue, Takoe Kak LTaTuBbI, 3aLUTHbIE 3KpaHbl, 3aLUUTHbIE OYKK, Nep-
YyaTKK, CTEKNSHHbIE U KBapLeBble Npobupku, cocyabl btoapa u T. N., 4OIMKHO BbITb MCMONbL30BaHO NPy HEO6Xo-
aumoctn gns obecneveHnss ygobctBa m 6e30nacHOCTM MPOBEAEHUS U3MEPEHWA U B COOTBETCTBUM C
WHCTPYKLMAMU MO NPUMEHEHMIO CPEACTB U3MEPEHUN KOHKPETHLIX TUMOB.

6.3 3TanoHHble [06pa3uoBbIe] TepMOMETPbLI CONPOTUBNEHNA

[omkHbl OblITb MCNONb30BaHbl OTEYECTBEHHLIE U MMMOPTHble TC, BHeCEHHble B [OCygapCTBEHHbI
peecTp cpencTB nsamepenunin Poccuiickon ®egepaumm n uMeroLme gencTByoLMe CBUOETENbCTBA O MOBEPKE,
pacLlumMpeHHas HeonpeaeneHHOCTb rpagyMpOBKN KOTOPbIX, YKka3aHHas B CBUAETeNbCTBE O NoBepKe (Mnu B HOp-
MaTMBHO-TEXHNYECKMX JOKYMEHTax), He npeBbiwaeT 1/3 gonycka nosepaembix TC npy TemnepaTtypax nosep-
ku. BaxxHou xapaktepucTunkon npu Bbibope aTanoHHoro TC ABnseTcs ero HeCTabunbHOCTb 38 MEXNOBEPOYHbIN
WHTepBan, yuMTbiBaemas npu pacyeTe pacliMpeHHON HeonpeaeneHHOCTM NOBEPKU.

MpunmeyaHune—Ecnu B cBugetensctee 0 noeepke atanoHHoro TC yka3aHa AoBepuTenbHas MorpeLuHocTb
npu gosepuTenbHow BepoAaTHocTM 95 %, To oHa He AormkHa npesbiwaTth 1/3 gonycka nosepsiembix TC.

6.4 TepmocTtaTtbl M KanubpaTopbl

6.4.1 Onsnoeepkn TC OoMmKHbI ObITb NPUMEHEHbI XXNOKOCTHbIE NEPENMBHbIE TEPMOCTaTbI UMK XKUOKOCT-
Hble U brongHble TepmocTaTbl OPYrUX TUMOB, MMEKLLNE AENCTBYHOLLEE CBUOETENBCTBO O MOBEPKE MMM
OEVCTBYOLNIA aTTecTaT UcnblTaTeNbHOro 060pyJ0BaHMA 1 OTBEYAIOLLME CreayowmM TpeboBaHUAM:

- HepaBHOMEPHOCTb TeMnepaTypkl B paboyem o6beme TepmocTaTa — He 6onee 1/5 gonycka noeepsie-
Mbix TC;

- HecTabunbHOCTb NoAAepKaHUsA TeMmnepaTtypbl Kak MUHUMYM 3a 30 MvH — He 6ornee 1/5 gonycka noee-
psembix TC.

MpumeyaHune—B npunoxeHun b npeacTaBneHsbl pekOMeHAyeMble 3anoNHALWne cpeabl ANs XUAKOCTHbIX
TepPMOCTaTOB B 3aBUCUMOCTM OT AnanasoHa Temnepatyp (no ctaHgapty ACTM E 644-04 [4]).

6.4.2 Onsnoeepku TC npu temnepatype 0 °C gonyckaetcsa npuMeHaTb cocyabl [bloapa 1 Hyrnesble Tep-
MOCTaTbl, HarnofTHEHHbIE CMEChI0 NbAa 1 Bodbl. HepaBHOMeEpPHOCTb TemnepaTtypbl B paboyem obbeme Tepmo-
cTarta He gormkHa npesbiwatb = 0,01 °C.

6.4.3 [Ons nosepkun TC gonyckaeTcs NPUMEHSATb CyX00no4Hble TepMOoCTaThl M KannbpaTopbl, COOTBET-
CTBYIOLME Ccreayrowmm TpeboBaHnsm:

- KaHarbl B BblpaBHMBaOLLEM O10Ke AOMKHbI UMETb U30TEPMUYECKYIO 30HY (30HY C HOPMUPOBAHHBLIM TEM-
nepaTypHbIM rPaAMEeHTOM) ANMHON He MeHee ANWHbI YyBCTBUTENbLHOTO aremeHTa nosepsemoro TC, B nobom
cnyyae He meHee 40 MM. TOYHOe pacnonoXeHne 30Hbl AOSKHO ObITb yka3aHO B AOKYMEHTax Ha TepmocTar;

- HecTabunbHOCTb MogAepXaHns TeMnepaTypbl B kaHane 6noka 3a Bpemsi He meHee 30 MuH nocne ycTa-
HOBMNEHMSA CTaLuMOHapHOro pexrMa TepMocTaTa 4oSmkHa ObITb He Gonee 1/5 gonycka nosepsiembix TC;

- pacxoxgeHue 3HauyeHun TemnepaTypbl Mexay kaHanamum 6roka (ropnsoHTanbHbIV Nepenaz Temnepa-
Typbl) AOMKHO ObIT He Bonee 1/5 gonycka noeepsieMbix TC;

- BepTuKanbHbIN Nepenag TemnepaTtypbl B U30TEPMMYECKON 30He Brioka He AOoMmKeH npesbiwaTb 1/3
Jonycka nosepsembix TC, HepaBHOMEPHOCTb TeMnepaTypbl Ha AnvHe Y3 — He 6onee 1/5 gonycka noeepse-
MbIX TC;

- pacwmpeHHas HeonpegeneHHOCTb BOCNPOU3BEeAeHUS TeMnepaTypbl kanmbpaTopoM (yCTaHOBNEHHas
npuv noBepke kanubpartopa) He AomKkHa npesbiwaTth 1/3 gonycka nosepsiemblx TC.

Mpu npumeHeHnmn cyxobnoyHoro TepmocTtaTa ans nosepku TC OomkHbI BbITb BbIMOMHEHbI TAKXKe Crieayio-
wme TpeboBaHns (CooTBETCTBYOLWME MexayHapoaHomy ctaHgapty EA-10/13 [5]):

- B AnanasoHe Temnepatyp oT muHyc 80 °C go nntoc 660 °C BHYTpeHHUI aAnameTp kaHana B 6rioke gon-
XEH OTNMYyaTbCs OT BHELLHEro guameTpa nosepsemMoro TepmomeTpa He bonee yem Ha 0,5 mm. B gnanasoHe
Temnepartyp cBbiwe 660 °C gonyckaeTcs pasnuyne gnameTpos 40 1 MM. [ns ynyyleHns TennoBoro KOHTakTa
pekoMeHOyeTCs MCMonb30oBaTh pasfnuyHble TEMMONPoBOAsLIME BellecTBa, YKka3aHHble B AOKYMEHTax Ha
TepmocTar;

- rmny6wuHa norpyxeHus TC B 6nok gormkHa 6bITb N0 kKpanHen mepe B 15 pas 6onblie, yem anameTp TC
nntoc gnuHa Y3. CyxobnoyHble TepmMocTaThl (kanmbpaTopbl) pekoMeHayeTCs UCnonb3oBaTh A5 nosepku TC,
anameTp KoTopbix He 6onee 6 mm. Ecnin TepmocTat ncnonb3ytot and nosepku TC guametpom 6onee 6 mm,
HeobxoAVMbl AONONHUTENbHbBIE UCCNEeOBaHNSA HEONPeAeneHHOCTH, BbI3BaHHOW TENO0TBOAOM MO KOpMycy
TepMOMeTpa B OKpY»KaloLLyto cpefly, KOTopble JOMKHbI ObITb MpoBeAeHbI NpK NoBepke kanubpaTtopa no Tpebo-
BaHMIO 3aKa3uuka a4ns Bcex npegnonaraeMbix AnaMmeTpoB nosepsaemMbix TC;

4
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- ycnoswusi noBepku TC fomkHbI 6biITb MakcMarnbHO NPUBMKEHbI K YCIIOBUSIM, B KOTOPbIX Oblna npoBe-
JeHa noBepka TepmocTaTa (TENNOoNPoBOAsLLME BELLECTBA, CPEACTBA 4118 U30NSILMN BbipaBHUBAKOLLErO 6roka
CBepXy, YNCINo ogHOBpPeMEHHO noBepsiemblx TC).

6.5 AnnapaTtypa ans peanusauum penepHbiX TOYeK

6.5.1 Onsnosepkn TC B ananasoHe Temnepatyp oT MuHyc S °C go nntoc 30 °C pekoMmeHayeTca ncnonbs-
30BaTb cregytoLume penepHble Toukn MTLU-90 [1]:

- TpowHyto Touky Boabl (0,01 °C);

- TOYKY nnasneHus rannus (29,7646 °C).

6.5.2 [ns peanusaumm TPONHOW TOUKM BOAbI AOJTKHA ObITh MCMONb30BaHa aMryJsia TPOMHOM TOUKM BOAbI,
yCTaHOBMNEHHas B HyNneBomn TepMocTaT unu cocyq Abtoapa. [JonyckaeTcs ncnonb3oBaTh XXUOKOCTHbIE TEPMO-
cTaTbl, UMeKLMe OeNCTBYOLEee CBUAETENLCTBO O NMOBEPKE UMM AENCTBYIOWMI atTecTaT UChblTaTenbHOro
obopyaoBaHus, 45 KOTOPbIX HECTabUNbLHOCTL NOAAEPXaHUA TeMnepaTypbl M HEPABHOMEPHOCTb TeMnepaTy-
pbl B paboyem o6beme He npesbiwaeT + 0,01 °C.

6.5.3 [ns peanvsauum TOYKU NNIaBNEHUS rannus JOmkHa ObITb MCMONb30BaHa yCTaHOBKaA, BKIOYatoLwas
B cebs amnyny ¢ 3annaeneHHbIM rannneM (Ynctota rannus He MeHee 99,9999 % no o6bemy), yCTaHOBIEHHYO
B TepMoOCTaT unu kanubpartop. AMnyna JoJkHa ObiTb NOBEpPEHa C NOMOLLLIO 3TanoHHbIX TC. TepmocTat gorn-
XXEeH UMeTb IeNCTBYOLLEE CBUAETENbCTBO O MOBEPKEe UNM AENCTBYIOLLMI aTTecTaT ucnbiTatenbHoro obopyao-
BaHUA. YCcTaHOBKa JormkHa obecneynTb BOCMPOU3BOAMMOCTL TemnepaTtypbl ha3oBoro nepexoaa He bonee
+0,001 °C.

MpumeyaHune— OcHOBHbIE NPUHLMMNLI peanusauny da3oBbiX NEPEXoaoB N3NOXeHb! B AOKyMeHTe MexayHa-
poaHoro 6iopo Mep 1 BecoB «[ononHuTtensHas nHgopmaums k wkane MTLLU-90» [6].

6.5.4 [nsnoeepku B gmanasoHe Temnepatyp ot 90 °C go 103 °C gonyckaeTcs NpMMEHSATbL MapoBON Tep-
MoCTaT, UMEILWUN JeNCTBYOLEee CBUAETENbCTBO O MOBEPKE UNN OENCTBYIOLWMI aTTecTaTt UCNbITaTeNbHOro
obopynoBaHus, 4rsi KOTOPOro HECTabMNbHOCTL NoOAAEepXKaHUSA TeMnepaTypbl cocTaBnseT He 6onee + 0,03 °C.

6.6 U3mepuTenbHasi annapaTypa

6.6.1 [ns namepeHnsi CONnpoTMBIEHNS 3TANTOHHBIX M noBepsieMbix TC A0MKHbI ObITb MPUMEHEHBI MOCTbI
MOCTOSIHHOIO M MEPEMEHHOTO TOKOB, LIMOPOBbIE MYNbTUMETPbI, MHOrOKaHasbHbIE MPELN3NOHHbIE N3MEPUTENU
TemnepaTypbl, yCTaHOBKM TUNa asToMaTuanpoBaHHoe paboyee MecTo Ansi NOBEPKU TEPMOMETPOB CONPOTUB-
nenunsa (APM IMTC), BHeceHHble B [ocyaapCTBEHHbIN peecTp cpeacTs namepeHuin Poccuiickon ®enepaumm,
paclmpeHHas HeonpeaeneHHOCTb M3MEPEHUA COMPOTMBIEHUS KOTOpbIX He npesblwaeT 1/10 gonycka
nosepsieMbix TC (B akBUBarneHTe CONPOTUBMNEHUS).

6.6.2 [ns namepeHus conpoTUBMEHMS 3TaNOHHbIX U noBepsiemMblix TC MoryT ObiTb Takke NPUMEHEHbI
3NEKTPOU3MEPUTESIbHbLIE YCTAaHOBKU, BKMOYatoLwme B cebsi Mpeun3noHHbIE BONbTMETPbI U MOTEHLMOMETPSI,
NCTOYHMKM TOKa, 06pasLoBble Mepbl COMPOTUBIIEHUS, KOMMYTUPYIOLLME cpeacTBa 1 nepekntodaTeny. Paclu-
peHHas HeonpeaeneHHOCTb U3MEPEHMWS COMPOTUBIIEHUS C yHETOM XapaKTePUCTUK BCEX MPUBOPOB, BXOAALLMNX
B COCTaB YCTaHOBKU, He AormkHa npesbiwaTh 1/10 gonycka nosepsiemMbix TC (B 9kBUBANEHTE CONPOTUBIEHUS).

6.6.3 Ecnu ons noBepku NPUMEHSAIOT U3MepuUTenu TemMmnepaTtypbl CO BCTPOEHHOW NporpaMmon, no3so-
NALWen oTCYUTbIBATb MOKa3aHWsa B eAuHULax TeMnepaTtypbl UM OTKIOHEHMs Temnepatypbl oT HCX, To
HeonpeaeneHHOCTb M3MEPEHUS, BbIMOMTHEHHOIO C UCMOJTb30BaHNEM TaKUX U3MEPUTENEN, HE AOMKHa NPEBbI-
watb 1/10 gonycka noepsiembix TC.

6.6.4 EcnuBkayecTBe 3TanoHHOIro TepMomeTpa ncnonb3ytoT He TC, aTepMmomeTp Apyroro Tuna (Tepmo-
ANEeKTpUYeCKun npeobpasoBaTerb, XXUOKOCTHbIN CTEKMNSHHbIA TEPMOMETP U T. A.), TO HEO6XOAMMbI COOTBET-
CTBYHOLLME METOAbI OTCYETa NOKa3aHUM U namepuTenbHbIe MPUGOPLI.

6.7 [na namepeHus anekTpuyecKoro ConpoTUBNEHNS U30NALUK MeXAY BbiIBOOAMU U 3ALLMUTHBIM KOpMy-
coM TC gosmkHbl 6bITb NpUMeHeHb MeroMMeTpbl TUNoB ®4102/01-1M, E6-17 unu gpyrue nameputenbHble Npu-
Gopbl C BEPXHUM npeaenom namepeHusi He Hmwke 500 MOM 1 npefenom NorpewHocTy, He NpeBbiaLwum
+5%.

6.8 lMepepn ncnonb3oBaHnem cpeacts nosepkn TC HEOBXOAMMO NPOBECTN pacyeT OXngaemon pacLum-
peHHOM HeonpeaeneHHocTn nosepku TC No AaHHbIM CBUAETENLCTB O MOBEpKe TepmocTaTa unmkannbparopam
0 NoBepKe BCeX 0CTasbHbIX UCMOMNb3yeMbIX CPEACTB N3MEPEHNN MO METOAMKE, U3NTOXKEHHOW B pa3aene 11. Pac-
CUYMTaHHad paclumMpeHHast HeonpegeneHHocTb noBepku TC (Mnu npegen NOrpeLHOCTY NOBEPKN) [OIKHA ObITh
B/Ba pa3a MmeHbLUe Tpebyemoro gonycka TC no FOCT P 8.625. lNpumep oueHnBaHUS pacluMpeHHON Heonpeae-
nexHoctun nosepku TC knacca A npu temnepaType 95 °C B nabopaTopum C UCMOb30BaHNEM XXMOKOCTHOIO TEp-
MocTaTa npuvBegeH B npunoxeHun B. Tlpumep oueHMBaHWS paclUMPEHHOW HeonpeaeneHHOCTU
rpagyvpoBku TC B cyxobnoyHom TepmocTtate npu temnepatype 400 °C npuBeaeH B NnpunoxeHun I
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7 YcnoBus noBepKu n TpeboBaHUA K KBanudukaumm nosepurenen

7.1 TMpu npoBeaeHM NOBEPKN AOMKHBI ObITb COOMIOAEHBI CrieayoLLMe YCIoBUs:

- TemnepaTtypa Bo3gyxa B NMOMELLEHUN, NPefHA3HAYeHHOM AN NOBEPKMU, JomkHaA ObiTb (20 + 5) °C;
OTHOCUTENbHas BNaXHocTb He 6ornee 80 %; aTmocdepHoe gaeneHue ot 84 go 106,7 kMa;

- BMOpauwus, Tpscka, yaapbl, MarHUTHbIE NOfsi, KPOME 3€MHOTO, BNUSIIOLLME Ha paboTy aTanoHHbIX TC un
OPYr1X cpeacTB MOBEPKU, AOIMKHBI ObITb UCKITIOYEHBI;

- HanpsbkeHue NUTaHWUs CeTU AO0IMKHO ObITh B Npeaenax, yCTaHOBIEHHbIX KCNyaTaunoHHbIMU SOKY-
MEHTaMM Ha CpeacTBa NOBEPKU.

7.2 KnpoBeaeHuto NoBepKM A0MKHbI OblTb A0OMYLLEHBI LA, UMetoLLMe HeOBX0AMMYH0 KBanuduKaLuuio 1
aTTeCTOBaHHbIE B KA4eCTBE NOBEPUTENEN.

8 TpeboBaHusa 6e3o0nacHOCTU

8.1 HormxHbl 6bITb cobntoaeHsbl TpebosanHua TOCT 12.2.007.0.

8.2 Cnepyet cobnogatb OCTOPOXHOCTb Mpu paboTe ¢ MacnsaHbIMU U COMEBbIMU TepMOcTaTamu, He
JonyckaTb nonagaHus Brarv B paboyyto cpeay.

8.3 Banpewaetcs Tporatb HarpeTbii TC pykamu 1 KnacTb €ro Ha f1erkoBOCNIaMeHsItoLLMecs: MoBepxX-
HOCTMW.

8.4 TMpu Ncnonb3oBaHUN CXKMXKEHHBIX ra3oB Heobxoanmo cobnogatb OCTOPOXKHOCTb M HE AOoMycKaTb
nonajaaHusi XXMAKUX ra3oB Ha OTKPbITbIE y4acTku Tena. MNpwu 3anonHeHun cocynoB [bioapa v U3BNe4YeHNn N3 H1X
oxnaxaeHHblx TC Heo6x0aUMO NoNb30BaThLCA XNI0N4YaTobyMaXXHbIMU NepyaTKamMm.

8.5 Tpwu paboTe co cTeknsiHHbIMK cocyaamm [Ibtoapa Heo6Xxo4MMO NOMb30BaTLCS 3ALUTHBIMU O4YKaMM.
He ponyckaeTcs ynnoTHATL e B CTEKIMSIHHBIX COCyAax MeTanIM4yeCckMMm U OCTPOKOHEYHBIMU NpeaMeTamu.

9 lMoaroTtoBKa K noBepke

9.1 lMpoBepKa AOKYMeHTaLuuu

Mepen npoBegeHNEM NOBEPKM NPOBEPSAIOT HANMYME: MHCTPYKLUWUIA MO 3KCMyaTaumMm CpeacTB NMOBEPKMY,
aTTecTaToB UCMbITaTENbLHOrO 060PyN0BaHUS, CBUAETENBCTB O MOBEPKE CPEeACTB U3MEPEHUN, MacnopTa, Knen-
Ma uUnu cBUAETENbLCTBA O NpeabiayLen nosepke TC.

9.2 MNMopgrotoBKa cpeacTB NOBepKU

Bce cpencTtBa noBepku, Takne kak TepmocTaThl, KanmbpaTophkl, yCTaHOBKW A4S peannsaumm penepHbix
TOYEK, U3MepuTerbHble NPUOOoPbI, AOMKHbI ObITb MOArOTOBMEHbI K paboTe B COOTBETCTBUN C UHCTPYKLMSIMU MO
nx akcnnyartaumun. [JomkHo 6biTb 06ecneyeHo npaBunbHoe 3a3emMneHre NpubopoB 1 OOIHKHbI ObITb BbINOMHEHDI
BCce TpeboBaHus 6e3onacHocTy.

9.3 3KcnepuMeHTanbHas oLeHKa HeonpeaeneHHOCTN eAUHUYHOIO U3MEPEHUSA CONPOTUBIIEHUA B
YyCNOBUAX KOHKPETHOMN NOBepovHON nabopaTtopuu

9.3.1 HeonpepeneHHOCTb eANHUYHOIO N3MEPEHUS CONMPOTUBIIEHNS ONpeaensoT Npy TeMnepaTypax,
GrM3KNX K rpagyMpOBOYHbIM TOYKaM, oTaenbHo Ans TC pasnuyHbiX HOMUHATbHBIX CONPOTUMBIIEHUIA, MOBEpPSiE-
MbIX B AaHHOW nabopatopun. [lonyckaeTcs UCNonb3oBaTb TEPMOCTAaTUPOBAHHbLIE MEPbI COMPOTUBIEHUS C
HOMWHaNbHBLIMU 3HAYEHUSMUN, BNN3KUMUN K HOMUHANbHbLIM 3Ha4YeHUsiM noBepsiemblx TC.

9.3.2 PekomeHayeTcs NPOBOANTL U3MEPEHUS B pEMNEPHON ToUKe B HyrnieBoM TepmocTtaTe npu 0 °C unu e
BbICOKOCTabUNbHOM XXMAKOCTHOM TepMocTaTe (HecTabunbHoCTb He 6onee + 0,002 °C). MpoeogaT He MmeHee 50
OTCYETOB cOnpoTMBIeHns n paccunTeiBatloT CKO pesynbTaTta namepeHus. [ng asBTomaTnyecknx unudpoBbix
MOCTOB HE06X0OMMO UCMOMBb30BaTh TE Xe NapameTpbl Npy NPOBEAEHUN KaXO0r0 U3MepeHUst (BpeMS HTErpu-
pOBaHuWs, BpeMs oTcyeTa 1 T. M.), YTo 1 npu nposeaeHun nosepku. 3HadeHne CKO u (r,,,) paccuuntbiBaoT nubo
aBTOMaTU4YECKN U3MEPUTENBHBIM MOCTOM, NMOO, NP perncTpaLmm noBepuTenem OTAENbHbLIX OTCYETOB, MO

dopmyne

(1)

u (rlab) =

roe N,,, — 4ncno otcHeToB conpoTueneHus TG,

R, — pesynbTarT i-ro otcuera;
R, — cpeaHee 3HajueHVe ConpoTUBIIEHUS.
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10 MpoBeageHne NnoBepku n o6paboTKa pe3ynbTaToOB NOBEPKU

10.1 BHelwHu ocMOTP, NPOBEpPKa MAaPKUPOBKN U KOMIMJIEKTHOCTHU

10.1.1 BuayanbHbii ocMoTp TC AomKkeH nokasaTtb, YTO 3aLLUUTHbINA KOPMNYC, BHELLHUE KITEMMbI Y BHELLHWE
nposoda TC He NMEeT BUOUMbIX paspyLueHnn, pe3bba Ha KneMmMax, KNeMMHbIX FoJfTIoBKax 1 WTyLepax He nMeeT
MexaHnyeckunx nospexaeHnin. TC ¢ 3arpsis3HeHHOM NOBEPXHOCTLIO 3aLLMTHON apMaTypbl K MOBEPKE He AONyCKatoT.

10.1.2 MNpu BHewHemM OCMOTPe [OOMMKHO OblTb YyCTaHoBneHO cooTBeTcTBMEe TC TpeboBaHMAM
FOCT P 8.625 B yacTu MapKMpOBKN U KOMMEKTHOCTMW.

10.1.3 TMpwu HeBbInonHeHun TpeboBaHun 10.1 TC k ganbHeNnwWwen noBepke He oNycKatoT.

10.2 lMpoBepKa 3NEKTPUUYECKOro CONnpoTUBIIEHUS U3ONALUM TEPMOMETPOB CONPOTUBIEHUA NPU
Temnepartype (20 + 5) °C

10.2.1 TMNopgkntoyatoT KreMMbl Npubopa AN U3MepeHns ANEeKTPUYECKOro CONPOTUBMEHUS K BbIBOAAM U
3awmTtHoMY kopnycy TC. MNoaatoT nsmeputensHoe HanpsixeHune 100 B.

10.2.2 lMokasaHus cHUMatoT B TedeHne 10 ¢ nocne nogayuun HanpskKeHust U UKCMpPYOT MUHUMAarbHOE 3Ha-
YeHue conpoTtusneHus. ConpotueneHune nsonsumm TC gomkHO cooTBeTCcTBOBaTL TpeboBaHmam FOCT P 8.625.
TC, He ynosneTBopstoLme TpebosaHuam FTOCT P 8.625, k fanbHelLwen noBepke He AOMYCKatoT.

10.3 lMpoBepKa OTKINOHEHUA CONMPOTUBEHUA TEPMOMETPOB CONPOTUBIIEHUA OT HOMUHANbHOW
CTaTUYeCKOM XapaKTepUCTUKMU Npu Temnepartype ot MuHyc 5 °C go nnroc 30 °C

MpoBepky oTknoHeHust conpoTtueneHus TC ot HCX BbINOMHAKT CAMYeHneM ¢ 3TanoHHbIM [06pasLoBbiM]
TepmomeTpom rpu 0 °C B HyNneBoM TepmocTaTte unu cocyae [lbtoapa, 3anosiHeHHOM CMECHIO fiba v BoAbl, Npy
Opyrov Temneparype B guanasoHe ot MuHyc 5 °C go nntoc 30 °C B TepMmocTaTtax ()KMOKOCTHbIX, CyXOBMOYHbIX,
dnongHeIX) NMM60 N3MepeHneM B penepHbIX ToOUKax (TPONHOM TOYKe BOAbI, TOYKE MaBneHus rannus).

10.3.1 CnunyeHue c 3TanoHHbIM [06pa3LOBbLIM] TEPMOMETPOM CONPOTUBIIEHUSI B XXUOKOCTHOM
TepMmocTarte

10.3.1.1 3tanoHHbI TC 1 noBepsiemble TC nomMeLlatoT B pabounii o06bem TepMocTaTa Ha rnyouHy He
MeHee MUHMMarbHOW rMybuHbI NOrpyXeHus, ykasaHHom B nacnopTe Ha TC. Ecnv MoHTaxHasi AnvHa nosepse-
MbIx TC 6oree MruHMManbHOW rnyOuHbI NOrpyXeHust aTanoHHoro [obpasuosoro] TC unu paBHa en, To Y3 Bcex
TC pomKHblI HAXOAMUTLCA HA OOHOM YpoBHe. Ecnn MoHTaxHasa anuHa nosepsieMbix TC MeHee MUHUMarbHON
rny6OuHbI Norpy>xeHus aTanoHHoro [obpasuyoBoro] TC, To TC norpykatT B TEpMOCTAT Ha MOHTa)HYH ANNHY U B
pe3ynbTaT U3MepeHUsi BBOAST NOMPaBKy Ha nepenag temnepartypbl Mexay cpegHuMm Todkamm Y3 noeepsie-
MbIX 1 9TanoHHoro [obpasuosoro] TC (no 11.7).

MpunmedyaHue—lNpunoepke TC MOHTaXXHOW ANMHON MeHee 50 MM peKOMeHAYeTCsl UCMOoNb30BaThb NepenmB-
HOW XXWOKOCTHbIN TEPMOCTAT U creunanbHble CPeacTBa 4118 repMeTU3aumm KOHTakTHOM FONOBKMU.

10.3.1.2 Toeepsiemble TC nogknovaoT K USMEPUTENBHOM YCTaHOBKE B COOTBETCTBUMN CO CXEMOW COean-
HEeHMWs BHYTpeHHMX NpoBoAoB TC 1 cxemamm BHELLHMX 3NIEKTPUYECKUX NodKMYeHun npnbopos. Heobxognmo
cTporo cobnogatb UHCTPYKLUMIO NO NOAKIHOYEHMIO 1 3a3EMIEHNIO SNEKTPOM3MEpPUTENbHON annapatypsl. [log-
kntovyeHme TC k nepeknoyaTenaM A0MKHO obecnevnBaTb HaAEXHbIM ANEKTPUYECKMI KOHTAKT. [1OBEPXHOCTb
HaKOHEYHWUKOB M BbIBOAHBLIX NpoBoaoB TC gormkHa 6bITh ovnLLieHa OT NIIEHKN oKenaos. MameputenbHbIN TOK
OOJSKEH COOTBETCTBOBATL yKa3aHHOMY B cnevundukaumm Ha TC. MNMpu ncnonb3oBaHnm aNeKTpon3MepuTenbHom
yCTaHOBKM NOCTOSIHHOIO TOKa A0MKHa ObITb 0b6ecneyeHa KoMneHcaLmsa NapasnTHbLIX TEPMOINEKTPOLBVKYLLMX
cvn (TOOC) Bo Bpems UaMepeHun, Hanpumep NyTeM nepeknoyeHns HanpaBieHus Toka.

10.3.1.3 Tocne gocTmxkeHus cTabunbHOro coctosiHms (conpoTtmenerHne TC He nameHseTcs 6onee Yyem
Ha 1/10 gonycka 3a 5 MUH) NIPOBOAAT LMK N3MEPEHNIA: N3MEPAIOT TeMnepaTypy atanoHHbIM TC, 3aTem nocne-
OOBaTeNbHO N3MepPSAIT ConpoTMBIieHNe noBepsieMbix TC 1 BHOBL MOBTOPSIOT M3MepeHue aTanoHHsiM TC. MNpu
NCNOMNb30BaHUN aBTOMATUYECKNX MOCTOB pPe3ybTaT KaXX40ro U3MepeHnst OmKeH ObITb MONyYeH Kak cpegHee
apugmeTMyecKoe 3Ha4eHMe HE MEHEE YEM N3 NSITU OTCYETOB. LIMKN namepeHunin NOBTOPSIOT HE MEHEE [BYX pas.
TemnepaTypa aTtanoHHoro TC 3a Bce BpeMsi UBMEPEHUIA He OOIKHa M3MeHUTLCst Bonee Yem Ha 1/5 gonycka
nosepsieMbix TC.

MpumeyvyaHns

1 TMpu ncnonb3oBaHMM ABYXNPOBOAHON CXEMbl COEAUHEHUS BHYTPEHHNX BLIBOAOB 1 MOAKIIOYEHUS K U3MEpPUTENb-
HOW YCTaHOBKe HEOOX04MMO 13 pedyrnbTaTta namepeHusi conpotmerneHus TC BbIYECTb 3HaYEHME CONPOTUBINEHUS COeANHN-
TenbHbIX NPOBOAOB W 3HAYEHUE COMPOTUBIIEHUS BHYTPEHHUX BbIBOAOB (€CMM OHO yKa3aHO Ha TEPMOMETpe Wnu B
COMNpPOBOANTENBHON JOKYMEHTaLMn).

2 Mpwu ncnonb3oBaHWM TPEXNPOBOLAHOWN CXEMbI COEAUHEHUS BHYTPEHHUX BbIBOAOB HEOBX0AMMO N3MEPUTL CONPO-
TUBMNEHUE MEXAY OBYMS KOHTaKTaMM, COeAUHEHHBIMM C LIEMbIO, BKITHOYatoLLen B cebs Y3, n ABYMs KOHTaKkTaMu, CoeaNHEH-
HbIMW C Mapoi NPOBOAHUKOB, MAYLMX U3 OOHOW TOYKM Y3, 1 3aTem Bbl4ECTb 3HAYEHME BTOPOrO COMPOTMBIIEHUS U3
3Ha4YeHus NepBoro.
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10.3.1.4 o AaHHbIM U3MEPEHUI pacCUUTLIBAOT CpeaHee apudMeTuyeckoe 3HaYeHne 1 pasmax Temne-
paTypbl B TEpMOCTaTte, CpefHUe 3HayeHus conpoTuBneHni noeepsiembix TC. [JonyckaeTcst Mcnonb3oBaTb
CaMOCTOATENBHOE UIN BXOASLLIEE B KOMMITEKT NOCTaBKM CPeaCcTB NOBEPKM aTTECTOBAHHOE NporpaMmHoe obec-
neyeHve, npegHasHa4yeHHoOe ANs aBToOMaTM3auum MpoLeccoB rpagynpoBku 1 nosepkn TC, oOpaboTkM K
XpaHeHus pe3yrbTaToB.

10.3.1.5 PacueT paclumpeHHOn HeonpeaeneHHOCTH pesyrnbTaTa U3MepeHns nNpoBoaaT No MeToauke,
n3noxeHHown B pasgene 11.

10.3.2 CnunyeHue c 3TaNOHHbIM [06pa3LOBbIM] TEPMOMETPOM COMNPOTUBIIEHUSI NPU TeMnepary-
pe0°C

10.3.2.1 Onsonpegenenus conpotusneHms TC npm 0 °C pekomeHayeTcA MCNonb30BaTbh TepMocTaT Unu
cocya [btoapa, 3anofiHEHHbI CMEChb0 MenkoapobneHoro nbaa n oxnaxaeHHon Bofbl. Jlen formkeH 6biTb
yBMNaXHEH W yNNOTHEH NO BCelr Macce, 4Tobbl B CMeCU fnbaa v BoAbl He ObIno ny3bipen Bo3ayxa U N3nuLLKka Bo4bl.

10.3.2.2 YcnoBus norpyxeHus TC M MNOOKMIOYEHUA K uameputernbHon yctaHoBke —no 10.3.1.1 u
10.3.1.2. TonwmHa crnos NbA0BOAAHON CMECH, OKPY>KaIoLLIEN TEPMOMETPbI, HE A0MMKHa ObiTb MeHee 30 MMm.

10.3.2.3 lNocne JOCTMXEHUA CTabuNbHOr0 COCTOSIHUS MPOBOAAT M3MEPEHWEe TeMnepaTtypbl 3TanoH-
HbiM TC, 3aTem nocnegoBaTenbHO N3MEPSAOT conpoTueneHne nosepsieMbix TC. Heobxoaumo npoBecTu He
mMeHee 10 oTcyeToB conpoTuBneHusa ans kaxagoro TC. 1o nonyyYeHHbIM JaHHbIM PaccyYUTbIBAKOT cpeaHee
apudmeTuryeckoe 3HavyeHue conpoTtusneHusa TC n CKO cpegHero apugpmeTu4ecKoro 3HayeHus.

10.3.2.4 Pacu4eT paclumpeHHoOn HeonpeaeneHHOCTU pesynbTaTa U3MepeHnin NpoBoaAaT No MeToauke,
n3noxeHHou B pasgene 11.

10.3.3 CnunyeHue c obpa3yoOBLIM TePMOMETPOM COMNPOTUBIIEHUA B CyXOONOYHOM TepMocTaTe
(kanubpartope)

10.3.3.1 Cyxo0noyHble TepMoCTaTbl PEKOMEHAYETCA NPUMEHATL AN NOBEPKU U rpaayupoBku TC, ana-
MeTp Kopryca KOTOpbIX He NpeBbiwaeT 6 MM. Heobxoanmo To4Ho cobniogaTth ycroBus 3arpy3ku 6roka, 3a3opbl
mexay TC n kaHanamu 6rnoka 1 ycrnosus TennoBon n3onsumm 61oka, npu KoTopbix Obina NpoBeAeHa NoBepka
kanubpaTtopa.

10.3.3.2 lNepepn ncnonb3oBaHnem TepmMocTata He0BXoaUMO NPOBEPUTL YNCTOTY KaHANoB MeTannmyec-
Koro 6noka n pasmep KonbLeBbIX 3a30poB Mexay TC 1 BHYTPEHHUMM CTEHKaMM KaHanoB, KOTOPble AOSMKHbI
6bITb He 6onee 0,1 mm. [lonyckaeTcsa ncnons3oBaHue 6rnoka c KonbLeBbiM 3a3opoM Ao 0,5 mm npu ycnosum
3anoriHeHMs 3a3opa CyXum MenkoanucnepcHbIM NOPOLUKOM OKCUAA antOMUHNS.

10.3.3.3 Tlpu noBepke TC ¢ norpy>kaemMom 4acTbto NepeMeEHHOro anameTpa HeobX0AMMO UCNOSb30BaTh
MeHble U NaTyHHble TPYOKM COOTBETCTBYIOLLEro AnaMeTpa, obecneymBaroLme NioTHYH NOCaaKy Ha yTOHYEH-
HYt0 YacTb noBepsiemoro TC.

10.3.3.4 MeTtoauka npoBeaeHusi uamepeHun — no 10.3.1. PacueT HeonpeaeneHHOCTU pe3yrnbTaTta rpa-
OYyVMPOBKM NPOBOASAT NO METOAMKE, U3NOXEHHOM B pa3gene 11.

10.3.4 lNoBepka TepMoMeTpa CONPOTUBIIEHUSA B penepHbIX TOYKax

10.3.4.1 lNoBepka B TPONHON TOYKE BOAbI

MpenBapuTenbHO oxnaxaeHHbi TC norpyxatoT B amnyny TPOMHOM TOYKU BOAbI, YCTAHOBINEHHYIO B TEP-
MocTaTe unu cocyae btoapa. NamepeHusa conpotmerieHnsa TC HauymMHaloT He paHee Yyem Yepes 15 MuH nocne
MOrpy>XeHus 1 NpoAosHkKaT He MeHee 5 MuH. [poBoaAT He meHee 10 0OTCHETOB CONPOTUBIEHUS. VI3mepuTenb-
HbI TOK AOMKeH ObITb paBEH yKazaHHOMY B JOKYMEHTax Ha TEpPMOMETP KOHKpeTHoro Tuna. lNokasaHusa uamepu-
TEIbHOW YCTaHOBKN HE AOMXHbI PEMMCTPUPOBaTh TEHOEHLNY K YyBENTMYEHUNIO UITN YMEHbBLLEHWIO COMPOTUBIIEHNS
TC. Mo nony4YeHHbIM AaHHBIM PAcCYUTLIBAOT cpeaHee apndmeTnyeckoe 3HavyeHue conpoTtusnenna TC n CKO
cpeaHero apnmeTnyeckoro saHayeHns. PacyeTt paclumpeHHom HeonpeaeneHHOCT pedynbTaTa rpagypoBKM
NpoBOASAT N0 METOANKE, U3NOXEHHOM B pa3gene 12.

10.3.4.2 TNoBepka B TOYKe NnaBfeHns rannns

TC norpyxatoT B amnyny ¢ ranfnvem nocre Toro, kak 3admMKkCcupoBaHO Ha4yano TemrnepaTypHOW NIIoLLaaKm
azoBoro nepexoga. TC nogknoyaloT K YCTAaHOBKE 41151 U3MEPEHUSA CONMPOTUBNEHUS. MI3MepUTenbHbIA TOK J0I-
XeH OblTb paBEH YKa3aHHOMY B JOKYMEHTax Ha TEPMOMETP KOHKpeTHOoro Tuna. lNocne crabunusauyumn nokasa-
HWUI NPoBOAAT M3MepeHue conpotmeneHms TC B TeyeHne He MeHee 5 MH. Heobxoammo 3admkcmpoBaTh He
mMeHee 10 oTcueToB. He 4OMKHO ObiThb BbIABNEHO TEHAEHLMM K YBEMNYEHUIO UMW YMEHbLLEHWIO COMPOTUBIIEHUSA
TC B npouecce nsamepeHun. No nonyyeHHbIM AaHHbIM PACCYMTBLIBAKOT CpeAHee 3Ha4YeHne conpoTusneHna TC u
CKO cpepHero 3HaveHus. PacyeT pacluMpeHHon HeonpeaeneHHOCTH pesynbTaTta rpagympoBKky NPOBOALAT MO
MeToauKe, U3N0XEHHOW B pasaene 12.

10.3.5 Kputepui rogHOCTM TepMOMeETpPa CONpPOTUBIIEHNA

TC cumTaloT rogHbIM U AoNycKatoT K AanbHenLwen NoBepKke B TOM Cllyyae, €CNU OTKITIOHEHUE ero ConpoTmBe-
nexHns ot HCX ¢ yyeToM pacLUMpeHHON HeonpeaeneHHoCTU pesynbTaTta NU3MepeHns He npeBbIllaeT AoMnycK
COOTBETCTBYIOLLEro Krnacca, T. €. BbINOfTHEHbI 0O4HOBPEMEHHO 1Ba HEPABEHCTBA:
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(R(6) = Ryex(t) + U S5 <+,

(2)
(Rt = Ruex(t) = U 25 = -4t

roe R,(t,) — cpenHee 3HayeHune conpoTusreHus nosepsiemoro TC, Owm;
t, — cpenHssa TemnepaTypa, uaMepeHHas aTanoHHbIM TC, °C;
Ry cx(t,) — sHaveHue conpotuenerus TC no HCX npu Temneparype t,, Owm;
U — paclumpeHHas HeonpeaeneHHOCTb pesynbTata usMmepeHns conpotmeneHns TC, paccuntaHHas
no meTtoauke, n3noxeHHon B pasgene 11, Ow;
% — yyBcTBUTENBLHOCTL TC Nno HCX npu Temneparype t,, Om/°C;
*At, — nonyck TCnoFOCT P 8.625 npu temnepatype t,, °C.
10.4 TMpoBepKa OTKIIOHEHUA CONPOTUBIIEHUA TEPMOMETPa CONPOTUBIEHUA OT HOMUHANbLHOM CTa-
TU4YEeCKOW XxapakTepucTukm npm temnepartype ot 90 °C no 103 °C
Mpoeepky npoBogaT ans TC knacco AA, A u B cninyeHnem ¢ aTanoHHbIM [06pasLoBbim] TC B XXMAKOCT-
HOM, CyXOBfIO4HOM UM NApOBOM TepMocTaTe Mo MeToauke, uanoxeHHon B 10.3.1. Kputepun rogHocTn —
no 10.3.5.

M pnMmeyvYyaHune — VMcnonb3oBaHue napoBbIX TEPMOCTATOB, pearin3yrLnX TO4KY KuneHma soabl, — B COOTBET-
CTBUU C TEXHNYECKM onncaHmnem 1 I/IHCprKLWIeVI No UX NPUMEHEHMUIO.

11 PacuyeT paclumpeHHOW HeonpeaeneHHOCTN NOBEPKU TEPMOMETPOB
COMpPOTUBIIEHUA B TepMoOcCTaTe Unu Kanmopartope

11.1 CymmapHyo CTaHAAPTHYO U paclLUMpPEHHY HeonpeaeneHHOCTb noBepkn TC paccunTbiBaloT 4SS
Kaxxgou Temnepartypbl noBepku. [Npy pacyeTte cymmapHo HeonpeaeneHHOCTU NOBEPKN YYNTBIBAKOT Heonpeae-
TNEHHOCTb M3MEpPEHMI TeMNepPaTypbl 3TaNoHHbIM [06pa3L0BbIM] TEPMOMETPOM U HEONPEOENEHHOCTb N3Me-
PEHHOr0 3Ha4YyeHus1 COMpPOTUBIIEHUA MNOBEpPsSeMOro TepmomeTpa. [ns pacyeta MCNONb3ylT [aHHble,
nony4eHHble Npu nposeaeHun nameperun (pasgen 10), 4aHHbIe, NONyYeHHbIe NPy NpeaBapUTENbHON aKCne-
pUMEHTarnbHOW OLIEHKE HEoNpeaeneHHOCTH, CBA3aHHOW CO cryvariHbiMy adhpekTaMu Npu N3MepPeHUn B KOH-
KpeTHOW noBepoYHoN nabdopaTopum (No 9.3), a Takke faHHble, NPUBEAEHHbIE B CBUAETENLCTBAX O MOBEPKE
CPencTB M3MEepeHWii: TepmocTaTa, kanubpaTopa, penepHon Touku, 3TanoHHoro TC n n3MepuTernbHOM
YCTaHOBKMW.

11.2 Tpu ncnonb3oBaHUK CyxobBOYHbIX TEpPMOCTATOB (KannbpaTtopoB) pacyeT HeonpeaeneHHoCTH,
NpUBEAEHHbIN B HACTOsILLLE METOAMKE M OCHOBAHHLIN Ha OaHHBLIX CBMAETENbLCTBA O NOBEpPKe kanubpaTtopa,
OTHOCSIT TONbKO K noBepke TC aMameTpomMm, He NpeBbILLIAoLIMM 6 MM.

11.3 3HauyeHume TemnepaTyphbl, onpegeneHHoe no nokasaHmam atanoHHoro TC, paccunTbiBatoT no op-
Mmyne

t =t (Ry), (3)
rae ty(R,) — cpeaHeapudMeTUYECKOe 3HAaYEHUE U3 Pe3yNbTaToB U3MEPEHUs TeMMepaTypbl, onpeaensiemMoe
no chopmyne
1 N
t(Ry) == HRy) )
N =

rae N — 4ncro namepeHuii ConpoTUBIEHNs 3TanoHHOro TC, BbIMONTHEHHbIX NPY FrPagypOBKE;
R — 3HauyeHune conpoTmBneHns atanoHHoro TC npu i-m nsmepeHnm;
{(R;) — 3Ha4eHve TemnepaTypbl, COOTBETCTBYHOLLEE /-MY U3MEPEHMIO, PaCCUMTaHHOE MO MHTEPMNONALMOHHON
3aBUCMMOCTU COMPOTUBNEHNE — TeMrnepaTtypa, NpuBeAeHHON B CBMAETENBbCTBE O NOBEPKE 3TANOH-
Horo TC.

MpunmedyaHune—IlNpu ncnonb3oBaHNN 3TaNOHHLIX TEPMOMETPOB Opyrmx TunoB cpeaHee 3Ha4vyeHne temnepa-
Typbl onpenenarT No NoKa3daHNAM COOTBETCTBYHOLLMX YCTAHOBOK U C YH4E€TOM COOTBETCTBYOLWLMX HONBUAYaNbHbIX UHTEP-
NONSILMOHHBIX 3aBUCMMOCTEN.

11.4 BrogxeT HeonpeaeneHHOCTU AN TeMnepaTypbl, UBMEPEHHON 3TanoHHbIM TC, BKMoYaeT B cebs
cnepyouime coctaBngoLLme:
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11.4.1 CtaHgapTHYy HeonpeaeneHHOCTb, 00YCNOBMNEHHYH CryYanHbiMy 3ddeKTaMU NPU U3MEPEHMUAX
U(rap1—;), PaccuuTeIBaOT kak CKO cpeiHero sHaueHsi pesyribTaToB U3MepeHUN, BbINONTHEHHbIX B OAHOM U3Me-
puTensHOM uukne atanoHHsiM TC no chopmyne

U(lap1)

U(Fjapr—y) = \/Nil ; (5)

rae u(r,,,1) — CKO eavHUYHOro namepeHuns conpoTuaneHns atanoHHoro TC, onpeaenexHoe no 9.3;
N; — 4ncno nsmepeHuii B 0.GHOM U3MEpPUTENBLHOM LIMKIE.

11.4.2 CraHgapTHYy0 HEONpeAeneHHOCTb, OOYCIOBMNEHHYO HECTAabUIBbHOCTLIO TeMMNepaTypbl B TEPMO-

cTaTe 3a Bpemsi BCeX LIMKNOB n3mMepeHuit, u(t;) paccumtbiBaloT MmeTodom no Tuny B no dopmyne
tax —Lmi
U(t ) = ‘max mln,
S 243 (6)
— COOTBETCTBEHHO MakcumarnbHas U MMHUMarbHasa Temnepartypa, n3mepeHHas dTanoHHbim TC
3a BpeMsi NPOBeAeHNS BCEX U3MEPUTENbHbIX LIMKOB.

11.4.3 CraHgapTHylo HeonpeaeneHHoCTb rpaayupoBku aTanoHHoro TC u(df,) paccumnTteiBaloT no dop-

myrne

roet t

max’ ‘min

u(dt,) = U2, (7)
rae U, — paclumpeHHas HeonpeeneHHOCTb rpaaypoBKU 3TarlOHHOTO TepMoMeTpanpu k = 2, npuBeeHHast B
CBMAETENbLCTBE O ero NoBepke (UNnv goBepuTenbHas NorpeLLHOCTb NPy 4OBEPUTENbHOV BEPOSITHOCTM
95 %).
11.4.4 CTaHgapTHyl0 HeonpeaeneHHOCTb, OBYCMOBINEHHYD HETOYHOCTbI 3IEKTPOU3IMEPUTENBHON
YCTaHOBKM, U(drg) paccuMTLIBaOT CneayoLm obpasom:

u(dry) = U2, (8)

roe Us — pacwunpeHHaa HeonpeaeneHHOCTb U3MepeHna npu k=2, npmneeaeHHadA B CBMOETENbCTBE O NMOBEPKe
YCTaHOBOK AJ14 UaMepeHNA CONnpoTUBIIEHUA.

MpumedvyaHuns

1 Ecnu B cBuaeTenbCTBe O NOBEpPKe YCTAHOBKM YKka3aH npeaern 4onyckaeMon NorpeLuHocTm £ A np» TO CTaHAAPTHYIO
HeonpeaeneHHoOCTbL paccHMTbLIBaOT METOAOM Mo Tuny B (HopmaribHoe pacrnpeaeneHve) no copmyne u(dr,) = Anp/3.

2 EcnununsmepuTtenbHbIi MOCT paboTaeT ¢ BHeLLHeln 0Opa3L0oBo MeEPOW CONPOTMBIIEHUS U M3BECTHbI CTaHAapTHas
HeonpeaeneHHoCTb Uy U3MEPAEMOro OTHOLLIEHUs S = RTC/Ro6p, a TaKxke cTaHAapTHas HeonpeaeneHHOCTb rpagynpOBKM
Mepbl u(6R06p), TO CTaHOapTHYIO HeONpeaeneHHOCTb n3mMepeHns conpotueneHns TC u(drg ) onpeaenstoT no dopmyne
UR(8rg) = SPUP(8R g,) + Rip U

11.4.5 CTtaHOapTHYK HeonpenereHHOCTb, BbI3BAHHYIO OrpaHMYEeHHON paspeLuaroLlen cnocobHOCTbIO
OTCYETHbIX YCTPONCTB 3MEeKTPOU3MepUTENbHON YCTaHOBKU, U(dr, ) oueHunBatoT no Tuny B no dpopmyne

u(dr,) = %, 9)

roe + a,, — paspetuatoias cnocobHOCTb YCTaHOBKM A USMEPEHNsT CONPOTMBREHNA 3TarnoHHoro [obpasuo-
Boro] TC.
11.4.6 CTtaHOapTHYK HEOMNpedeneHHOCTb M3-3a HecTabunbHOCTU aTanoHHoro [o6pasuoBoro]TC 3a
MEXMOBEPOYHbIN MHTepBan u(dt;) oLeHMBalT MeTooM no Tuny B no dopmyne

D

u(st,) = Nl (10)

rae + a; — WHTepBan BO3MOXHOro N3MEHEHUSA CONPOTUBNEHUS 3TanoHHOro TC B TPOMHOMN TOYKE BO/IbI B TEM-
nepaTypHOM SKBMBAarEeHTe, ornpeaeneHHbln SKkcnepMMeHTanbHo Npy NepuognMYeckon noBepke aTa-
NoHHoro [o6pa3LoBoro] TepMomMeTpa v NPUBEAEHHbIN B CBUAETENLCTBE O €70 NOBEPKE.
11.5 CocTtaBnsioT 6I0oKEeT HeONpeaeNneHHOCTU N3MEPEHNA TeMNepaTypbl 3TarloHHbIM [00pas3LoBbIM]
TC (cm. Tabnnuy 2).
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Tabnunua 2— blogKeT HeonpeaeneHHOCTN N3MEPEHUIA TeMMepaTypbl STaNOHHbIM [00pa3uoBbIM] TEPMOMETPOM CO-
NpOTUBIEHMS

OueHka cTaHaapTHOM KoadhbyLmeHT Bknag B cymmapHyto
NCTOYHUK HeonpeaeneHHoCTH HeonpeaeneHHoCcTn, Tun, B CTaHOapTHYH
pacnpeneneHne, MetToa pacyeTa HeonpeaeneHHoCTb
CnyuyaiiHble acbdeKTbl Npu n3me- Tun A, HopmanbHoe pacnpe-
1/C1 u(r/am_,-)/C1

peHum Aenexve, u(r,,, ), 11.4.1

HecTtabunbHocTb TEeMnepaTyphbl B Tun B, paBHOMepHOe pacnpe- 1 ulty)
TepmocTaTte aenexue, u(t), 11.4.2 s

"pagynpoBka 3TanoHHOro TepMo- Tun B, HopManeHoe pacnpe-

1 u(dt;)

MeTpa Aenexve, u(st,), 11.4.3

MoBepka M3MepuUTenbLHON YycTa- Tun B, HopmanbHOe pacrpe- 1 1 u(srs)
HOBKW Aernexue, u(dr,), 11.4.4 C, C, s

Paspelatowas cnocobHocTb n3- Tun B, paBHOMepHOe pacnpe- 1 1 U(rs)
MepuUTEnbHOW YCTaHOBKU Aenexve, u(dr, ), 11.4.5 C, C, ®

HectabunbHOCTb  3TanoOHHOrO Tun B, paBHOMepHOEe pacnpe-
TEpMOMETpa 3a MEeXMNOoBepouHbl | nenewue, u (&), 11.4.5 1 u(dtr)
WHTepBan

MpumedaHune— C, — Ko3PDUUMEHT YyBCTBUTENLHOCTM 3TanoHHoro TC dR/dt, Om/°C, onpegensemsiii npu
TemnepaTtype t, Mo ypaBHEHWIo, MpMBeAEHHOMY B CBUAETENbCTBE O nosepke TC.

11.6 CymmapHyto CTaHAapTHY0 HEONPeAENEHHOCTL pe3ynbTaTta UsMepeHust TeMnepaTypbl STarloHHbIM
TEPMOMETPOM U (t,) paccunTbIBaloT No popmyne

1 1 1
Ut) = |5 U (Mo )+ U2 (ts ) + U (Bt )+ —5 P (3rg )+ —5 uP(3rys ) + U?(3t7 ). (11)
C1 C1 C1

MpunmMmedyaHune—PacyeT HeonpeaeneHHOCTU U3MEPEHUS TeMnepaTtypbl NP1 NCNOJNb30BaHUN 3TAJTOHHbIX TC,
ONA KOTOPbIX XapakTepHbl Apyrmue beHKLl,VII/I npeo6pasoBaHMﬂ, npoBOOAT aHAJIOTMYHO BbILLEN3NTOXXEHHOMY.

11.7 3HauyeHue conpoTueneHus rpagynpyemoro TC npu Temnepatype t, paccunTbiBaloT no dhopmyne
R(t) =R (t) + C,ot., + C, &t (12)
roe C, — koadpcpuumeHT yyscteutensHoctn TC dR/dt, onpenensiemeiii no ypasHeHuio HCX TC npu Temnepa-
Type t,;
&, — nonpaska, paBHas MU3MeHeHMIo TemnepaTypbl N0 BEPTUKarbHOM ocu paboyero o6bema TepmocTara
unu kanmbpaTtopa mexay cpeaHen Toukon YO nosepsiemoro TC n aTanoHHoro TC;
&, — nonpaeka, paBHas MI3MeHeHUIo TeMrnepaTypbl N0 ropu3oHTanbHon ocn mexay 43 nosepsiemoro TC n
aTanoHHoro TC (unu mexay kaHanamm 6rnoka cyxobnoyHoro kanubparopa).
R,(t,) paccunTbIBaIOT KaK cpeaHee apudMeTMHeckoe 3HaveHne pesynbTaTos U3sMepeHns conpoTuene-
Hus TC npwu rpagyvposke no 10.2.1 no oopmyne

N
Ris(t) == Ry, (13)
i=1

z| =

roe N — yncno namepeHun conpotusnenuns TC;
R,; — pes3ynbTarT i-ro usmepeHus conpotusneHus TC.

MpnumeyaHune—TlonpaBkm Ha BepTUKaNbHbLIM U FOPU3OHTamNbHBLIN rpagneHTbl TemMnepaTypbl BBOAAT MO
pesynbTatam uccrnegoBaHuii TepMocTaTa B noBepoyHor nabopatopun. Ecnun npmn noBepke TepmocTaTa unm kanmbpaTtopa
rpagveHT TemnepaTtypbl Obln onpeaeneH ToNbko B BUAe nNpeaenoB OTKNOHEHUS TemnepaTypbl OT CPedHero 3HavyeHus
+ apq + ap, NMMB0 ecnu HenseecTHa AnnHa Y3 noBepsAeMbIX TEPMOMETPOB, TO MOMPaBKV NPUHUMAIOT paBHbIMK Hyro. I'pa-
OVEHT y4MTbIBAIOT TONbKO BBEAEHMEM HeonpeaeneHHocTM no 11.8.4.

11.8 BrogxeT HeonpegeneHHocTM uamepeHun conpoTtuBneHus TC BknwoyaeT B cebs crnegyouime
cocTaBnfoLwue:

11.8.1 CtaHgapTHyl0 HeonpeaeneHHOCTb, 00YCNOBNEHHYIO CryYarHbiMU 3dodekTammn Npu U3amMepeHu-
SIX, BbINOSTHEHHbIX B O4HOM U3MepUTENbHOM LMKNe nosepsiemsiM TC, u(rlab2—j) oLleHMBaloT no popmyne

11
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U(lab2)

Ul o) = \/I\T ; (14)
i

rae u(ry,p,) — CKO eanHndHoro nameperus conpotusnexuns TC, onpeaeneHHoe no 9.3;
N; — yncno nsmepeHuii conpoTunareHunsa TC B KaxaoMm LUukne.
11 .é.2 CraHpapTHyto HeonpeaeneHHOCTb U3MePEHNI NMPU NOBEPKE 3NEeKTPOU3MEPUTENBHON YyCTaHOBKU
u(dr,) paccunTbIBalOT CreayoLWwmmM o6pasom:

u(ér,) = U2, (15)

rae U, — paclumpeHHast HeornpeaeneHHOCTb U3MepPeHUa npuk = 2, npuBeeHHas B CBUAETENbCTBE O MOBEpKe
YCTaHOBKM 41151 U3MepeHusi conpoTuenexus TC.

MpumeyaHune—Ecnu B cBuaeTenbCTBE O NOBEPKE YCTAHOBKM yKasaH npeaen [onyckaeMon NorpeLHocTy
+ A, TO CTaHAapTHYI0 HEONpeaeneHHOCTb PAacCHMTLIBAIOT METOAOM Mo TNy B (HopmankHoe pacnpeaenexne) no opmy-
ne u(dr) = An,/3.

11.8.3 CtanpapTHYto HeonpeaeneHHOCTb, 00YCNOBIIEHHYIO OrpaHNYEeHHON pa3peLuaroLler CnocobHoc-
TbI0 OTCYETHBIX YCTPONCTB 3MEKTPON3MEPUTENbHOM YCTaHOBKM, U(5,,) paccumnTbiBaloT no hopmyne
a
u(sr,) =3, (16)
V3
roe = a, — paspetluatoias cnocobHOCTb YCTaHOBKM A5 U3MepeHunst conpoTusnenus TC.

11.8.4 CtaHpapTHble HeonpeaeneHHOCTU, 00yCrnoBNEHHbIE BEPTUKANIbHBIM U FOPU30OHTarbHbIM rpagu-
eHTamu TemnepaTypbl B TepMocTaTe unu kannbpatope, u(dtg), u(dtg,) paccumnthiBaloT No hopmynam:

_ 9k . )
udty)=—=;  u(d)=—"=, (17)
V3 V3
roe * ag,, + a, — AnManasoH N3MeHeHUs MonpaBoK K TemnepaTtype, OLEHNBaeMbIn 3KCNIepUMEHTaNbLHO Npu
noBepke TepMocTarta unm kannbpartopa.
11.9 BrogxeT HeonpeaeneHHOCTU namepeHus conpoTtuenenna TC npeacraeneH B Tabnuue 3.

Tab6bnwunua 3— blogxer HeonpeaeneHHOCTU naMepeHna ConpoTuBIIEHUA rpaaynpyemMmoro TepMmomMeTpa conpoTnuBneHnA

OueHka cTaHgapTHOM KoadebuumeHT Bknag B cymmapHyto
McTouHUK HeonpeaeneHHocTH HeonpeaeneHHoCcTn, Tun, BAUSIHIAS CTaHOapTHYO
pacnpepeneHue, MeToauka pacyeta HeonpeaeneHHoOCTb
CnyyaiiHble adhheKTbl Npu name- Tun A, HOpmaneHoe pacnpe- 1 uir )
lab2—;
peHun nernexve, u(r,ab2_j), 11.8.1
[MoBepka u3amepuTenbHOM ycTa- Tun B, HopmanbHOe pacnpe- 1 u(n)
HOBKU Renenve, u(dr,), 11.8.2 k
Paspelatolas cnocobHoCTb n3- Tun B, paBHOMepHoOe pacnpe- 1 u(r,e)
MepUTENbHOM YCTaHOBKM penewve, u(sr,), 11.8.3 rk
Mepenaa TemnepaTyp No BepTu- Tun B, paBHOMepHOe pacnpe-
o C2 Cz U(6t/:1)
KanbHoW ocu paboyero o6bema nenexue, u(st.,), 11.8.4
Mepenag TemnepaTyp no ropwu- Twn B, paBHOMepHOE pacnpe-
30HTarbHOI ocu pabodero obbema | aenewve, u(dts,), 11.8.4 G, C2 U(dtr2)
(nnbo mexay kaHanamm B 6roke)

11.10 CymmapHyto cTaHOapTHYI0 HeonpeaeneHHoCTb n3mepeHus conpoTtuenenmns TC u (R, ) oueHnsa-
0T no cpopmyne

U(R) = JU(Tap )+ UP(81 ) + U (B ) + CEUP(Btey) + CEUP(Strs) (18)

11.11 CymmapHyto cTaHOapTHYl0 HeonpeaeneHHoCTb U (R) u paclvpeHHylo HeonpeaeneHHocts U
nosepku TC B kaxxgon TeMnepaTypHO TOUYKE paccYnTbIBaOT No hopmynam:

u(R) =C3u2(t, )+ U2(Ry ) ; (19)

U=ku(R), (20)
roe k — koadpuumneHT oxeaTa.
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11.12 Pe3ynbTaT noBepku

Mpu k = 2 conpoTuBneHune rpagyvpyemMoro TepmMomeTpa npy TemnepaType t, HaxoauTca B UHTepBane
R,(t) £ U c BeposaTHOCTbIO 95 % B NpeaAnonoxeH HopMarnbHOro 3akoHa pacnpeneneHus. HeonpeaeneH-
HocTb nosepku TC B eAnHMUax TeMnepaTypbl paccyuTbiBaloT genednem U Ha KoadduULUMEHT YyBCTBUTENb-
Hoctun C,,.

12 PacueT pacluiMpeHHOW HeonpenernieHHOCTU NOBEePKN TEPMOMETPOB
COMpPOTUBIIEHUA B penepHoOMn To4Yke

12.1 3HauyeHue TemnepaTypbl penepHoi TOYKK ;) 1 pacluMpeHHas HeornpeaeneHHOCTb 3TOro 3HaueHus
U(t;,) BomxHbl ObiTb NprBeAeHbl B CBUAETENLCTBE o6p aTTecTtauMm yCTaHOBKW C aMnyrnon Ans peanvsauun
penepHoi To4ku. CTaHAapTHYt0 HeonpeAeneHHOCTb TeMnepaTypbl U(ty,) paccunTbIBatOT Mo chopmyne

uty) = U(t,)/2. 21)

12.2 BrogxeTHeonpegeneHHOCTU M3amepeHus conpoTtnaneHus TC coctasnsoTaHanornyHo 11.8—11.9.
CtaHpapTHyto HeonpeaeneHHOCTb, 06YCNOBEHHYIO CriydanHbIMU 3ddekTammn Npu n3MepeHnsax, paccymTbI-
BatoT no dopmyne (14) kak CKO cpegHero s3HayeHus pesynbTaToB n3amepeHun conpotusneHunsa TC B penepHom
Touke. CymmapHylo cTaHAapTHY HeonpeaeneHHocTb Uy (R,) paccuutbiBatoT no dopmyne (19). B GromxeTt
HeonpeaeneHHOCTM He BKINoYaloT CTaH4apTHbIe HeonpeaeneHHOCTU, 06yCroBneHHble BepTUKanbHbIM U ropu-
30HTanbHbIM rpagneHTaMm TemnepaTypbl B 6noke.

12.3 CymmapHyto CTaHAapTHY0 HeonpeAeneHHoCTb U, (Rg,) U pacluMpeHHyto HeonpeaeneHHocTb Uy,
nosepku TC B penepHom ToUke onpedenstoT no hopmynam:

U(Ry,) = |CRU2(ty,) + UA(Ry ) (22)

Ufp =k uc(pr)’ (23)

roe k — koadpmumneHT oxeaTa.

12.4 Pe3ynbTaT noBepKu

Mpv k = 2 3HayYeHne conpoTuBneHus rpagympyemoro TC npu Temnepatype t;, HaxoAUTCs B MHTepBarne
R, = U c BeposaTHOCTbI0 95 % B NpeanonoXeHnn HopMasbHOro 3akoHa pacnpeeneHuns BeposTHocTu. Heon-
peneneHHocTb noBepkn TC B eAnHMLLaX TEMNepaTypbl paccumTbiBaoT geneHmnem U Ha KoahULNEHT YyBCTBU-
TensHocTn C,,.

13 OcopmneHune pe3ynbTaToB NOBEPKU

13.1 Bnpouecce noBepku noBepuTENb JOIPKEH BECTU NPOTOKO MOBEPKM, BKIHOYatoLWun B cebs criegyto-
LiMe faHHble: HauMmeHoBaHue nTnn TC, cepuiHbii Homep TC (unnnaptum TC), pabounii guana3oH TeMnepaTyp
TC, ycnoBHoe o6o3HaueHne HCX, HaumeHoBaHme 3aka34vmka, JaHHbIe U3MEPEHWI, 3aKIN04YeHMEe O FOOHOCTH,
aaTy noBepku, hamunuio noseputens. lonyckarTcs KOMMbIOTEPHbLIE 3aMMCHU U XPaHEHWE NPOTOKOa NOBEPKU.

13.2 [Mpun nonoxutenbHbIX pe3ynbTaTax NoBepKkn Ha cooTBeTcTBME gonyckam no FOCT P 8.625 Ha kop-
nyc TC HaHOCAT KNenmMo nnv ohopMnNAT CBUAETENBCTBO O MOBEPKE, B KOTOPOM yKa3biBalOT HAUMEHOBAaHME U
Tmn TC, cepuintHbii Homep TC (unu naptum TC), pabounii guanasoH Temnepatyp TC, ycnosHoe 0603HaveHne
HCX, knacc gonycka 1 cpok AecTBus ceuaeTenscTaea. lNoannce noBepuTtens yqocToBepsatoT OTTUCKOM MOBe-
PUTENBLHOrO KNnenma.

13.3 [Mo cornacoBaHuio C 3aKa34ynMKOM B CBUAETENBCTBE O MOBEPKE A0ONYCKAETCH yKka3blBaTh pe3yrnbTaThl
N3MepPEHUN, NONyYeHHbIe NPV NPOBEAEHUN MOBEPKU, U NX HEONPEOENEHHOCTb.

13.4 [MpunoBepke, BKMNoYatoLLen B cebsa rpagynpoBky TepMOMETPa, Bbl4aloT CBMAETENBCTBO O NOBEPKE,
cofepkallee crieayoLme JaHHble:

- TN TC, cepuiiHbin Homep TC (unu naptumn TC), oMana3oH Temneparyp;

- Tabnuvuy 3Ha4yeHun conpoTtueneHusa TC npu Bcex TemnepaTtypax rpagyvMpoBKuy;

- pacLlUUpEHHYI0 HeonpeaeneHHOCTb u3amepeHmus conpoTmerenns TC B KaXgowm rpagynpoBOYHON TOYKe
nunbo B pasnu4HbIX AnanasoHax Temneparyp;

- WHTEPNOMSILMOHHYI0 3aBMCMMOCTb COMPOTUBIIEHNE — TemnepaTypa, onpedesneHHyo No pesynbratam
rpagyvpoBKY C ykazaHneM Bcex koadpumumneHTos nonnHoma Kannengapa — Bax Jiosexa (KBO) nn6o MTLL-90;

- CpPOK OeNCTBMS CBUAETENLCTBA;

- MOANUCH U KINENMO NOBEPUTENSI.

13.5 lMpu oTpruaTenbHbIX pe3ynbTaTax NoBEPKM OTTUCK MOBEPUTENBHOIO KMerMa racaT Unm aHHynmpy-
0T CBUAETENbCTBO O NOBEPKE U BbIAAOT N3BeLLeHue o HenpurogHocTu TC ¢ ykasaHneM NpuymH.
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MpunoxeHune A
(pexkomeHayemoe)

MeToaunka noCcTpoeHUss UHAMBUAYaNbHOM 3aBUCMMOCTN CONPOTUBIIeHne—TeMnepartypa
ANS NNaTUHOBbLIX TEPMOMETPOB CONPOTUBIIEHUSA

A.1 pagyvpoBky TC 1 nocTpoeHvne MHAUBMAYanbLHON 3aBUCMMOCTW CONPOTMBIIEHNE — TemnepaTypa NpoBoAsAT
Kak COCTaBHYI YacTb NoBepku Ans nnatuHoBbix TC, TpeboBaHUS K TOYHOCTU KOTOPbLIX OTMAMYalTCA OT TpeboBaHun
FOCT P 8.625.

A.2 pagyvposky TC npoBoasT cnnyeHem ¢ atanoHHeiM TC B TepMocTaTax unuv kannbpatopax unu usmepeHuem
conpoTtuerneHus TC B penepHbIX TOYKax.

MpumedyaHune—B npunoxenun [N NnpuBeaeH NpuMep OLEHMBaHUSA HeonpeaeneHHocTn rpagymposkn TC B
cyxobno4Hom kanmbpaTope npu Temnepatype 400 °C.

A.3 [nga nocTpoeHuns nHanBuayanbHOW 3aBUCMMOCTU CONPOTUBIIEHNE — TemnepaTypa nnatuHoBbix TC npumeHs-
0T AB€E OCHOBHbIE Mogenu: dyHkuuto Kannenagapa — Ban [dto3eHa (KBO) u metoanky MTLLU-90. laHHbIE MOA4ENW peanu3o-
BaHbl B H0MbLUMHCTBE COBPEMEHHbIX BTOPUYHBIX NpeobpasoBaTenen.

A.4 [na nnatuHoBbix TC Moaenbto, Hanbonee TOYHO peanuayloLlen MexayHapoaHyl TeMnepaTypHYHo LKany,
asnseTca metoguka MTLU-90. dyHkuua Kannengapa — BaH [io3ena (dpyHkuna KBI) asnseTca annpokcuMupytoLen
MoZernbio, KOTopas UMeeT HeyCTpaHMMoe cucTtemaTudeckoe otknoHeHve ot MTLLU-90, orpaHuymBatoLLee TOYHOCTbL N3Me-
peHusa TemnepaTypbl nnaTuHoBbiM TC. Cuctematmnyeckoe oTknoHeHne dyHkummn KB ot MTL-90 Ansa pasnuyHbIX Anana-
30HOB TEMMepaTyp NnpeacTaBneHo Ha pucyHke [.1 npunoxexus [.

A.5 MNocTtpoenue cpyHkuum Kannenpapa — BaH [lio3eHa

A.5.1 dyHkuua KB nmeeT cneayrowmin BUA:

[na gnanasoHa temnepatyp ot muHyc 200 °C go 0 °C:

R:= Ro[1 + At + B + C(t — 100 °C)t"]. (A1)
[na gnanasoHa Temnepatyp ot 0 °C o 850 °C:
R = Ro(1 + At + Bt?), (A2)

rae R, — conpotusnexHune TepmomeTpa, Om, npu Temnepartype ¢ °C;
Ry — conpotueneHue tepmMomeTpa, Om, npu temnepatype 0 °C.

Ana onpefeneHns YeTbipex HEM3BECTHbIX koaduuneHToB Ry, A, B, C B hopmynax (A.1), (A.2) Heobxoaumbl
pesynbTaThl rpagynpoBku TC no kpanHe Mepe B Tpex Tovkax Bbile 0 °C u B ogHow Touke Hke 0 °C.

A.5.2 TOYHOCTb MHTEPNONALUNOHHOM DYHKLUKN 3aBUCUT OT HEONPeAEeNeHHOCTH rpaaynpoBku TC B TeMnepaTypHbIX
TOYKax, OT YMCra TOUEK M MHTepBarna Temnepartyp Mexay To4KaMMu.

A.5.3 MeTog noctpoeHus dyHkummn KB npy MUHUMansHOM Yncne TemnepaTypHbIX TOHYeK peKoMeHOyeTCs UCMNOorb-
30BaTh TOMbKO Npu rpagymposke TC B penepHbIx To4kax NMbo npu rpagyMpoBKe B BbICOKOCTAOUTbHOM XXUAKOCTHOM Tep-
MocTaTe B Y3KOM Ainana3oHe Temnepatyp. PekomeHgyeTcsa nposecTv rpagynposky npy Temnepatype 0 °C 1 B ABYX TOUKax
paboyero gnanasoHaBbiwe 0 °C c npyMepHO paBHbLIM UHTEPBANOM TemnepaTtyp v npu TemnepaType HwkHero npegena TC,
ecnu atoT npegen Huxe 0 °C. HeonpeaeneHHOCTb M3MEPEHHON TemnepaTypbl GbICTPO BO3pacTaeT Npu SKCTPanonaumm
NHTePnonAunoHHOM dyHKUMK. [oaToMy aKkcTpanonsuusa gonyctuma He 6onee yem Ha 20 °C 3anpeaens! rpagyMpoBOYHOTO
JunanasoHa.

A.5.4 Tpyucnonb3oBaHumn ansa rpagymposku TC kanmbpaTopoB nnv TepMOCTaTOB B Anana3oHe Temnepatyp 6onee
300 °C pekomeHayeTcs NPOBECTM rPafyMpoOBKY HE MEHEE YeM B NSATU TEMNEPATYPHbIX TOYKax C UHTepBanom He bonee
50 °C. B gaHHOM cny4ae MHTEpPNONALMOHHYH (OYHKLMIO pacCYMTBIBAKOT C MOMOLLbIO anmnpoKcuMaLmMm No MeToay HanMeHb-
LIMX KBAOPaTOB.

A.5.5 B ananasoHe temnepaTyp ot 0 °C go 160 °C kpmBu3Ha pyHkumm KB oueHb Mana. [1ns nony4yeHus MHTepno-
NSLNOHHOWN PYHKUMWM PEeKOMEHAYETCA NPUMEHATbL B 3TOM Anana3oHe 6onee aKoHOMUYHbIN MmeTog MTLLU-90 (cm. A.6) c
NCMNOmNb30BaHMEM OOHOWN rpafyMpoBOYHON Toukun, kKpome O °C, Ha KOHLe AvManasoHa v, ecrnivm 3To Heobxoaumo, 3aTem
annpoKCMMUpoBaTb NOMNYyYEHHbIV NONUHOM (pyHKUmnen KB/,

A.6 Meton MTLL-90

A.6.1 MeToa NOCTPOEHUSA MHTEPNONALMOHHON 3aBUCUMOCTU And nnatuHosblix TC no MTLLU-90 ocHoBaH Ha ncnonb-
30BaHWK ABYX CTaHAAPTHBIX (hYHKLMI OTHOCUTENbHBIX conpoTueneHunii W(Tq,), onpeaeneHHbIX B UHTepBanax remnepa-
Typ ot 13,8033 go 273,16 K u ot 0,01 °C po 961,78 °C n npeacrtaBnstowmnx coboi NONMHOMbI BbICOKMX CTENEHEN C
N3BECTHbIMU KO3dhpuumeHTamm [1]:

1

; (A.3)

12
- 07 13,8033 80 273,16 KIn[W(Tgo)] = Ay + D A {'”(Tgom?? K)”’ﬂ

i=1
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9
- 070 °C10961,78 °C:W(Ty,) = CO+ZC{M] (A.4)

= 481
i=1
KO3 prLMeHTbI PYHKLUUN UMEIOT CrieaytoLLme 3Ha4YeHUs:

A, =—2,13534729;
A, =3,1832472;

C, = 2,78157254;
C, = 1,64650916;

A, = —1,80143597; C, = -0,1371439;
A, =0,71727204; C,, = -0,00649767;
A, = 0,50344027; C, =—-0,00234444;
A, = —0,61899395; C, = 0,00511868;
A, = -0,05332322; C, = 0,00187982;
A, =0,28021362; C, =-0,00204472;
Ag =0,10715224; C, = -0,00046122;
A, = —0,29302865; C, = 0,00045724.
A, = 0,04459872;

A,, =0,11868632;

o

A,, =-0,05248134,
A.6.2 OTtHocuTenbHoe conpoTueeHmne nnaTmHosoro TC npu temnepatype Tq, OnpeaesnsioT kak OTHOLLEHME Conpo-
TUBIIEHUA TepMOMETPpa Npu Temnepatype Tq, K CONPOTUBIIEHUIO B TPOMHOW TOUKE BOAbI N0 hopmyrne
W(To0) = R(Ta0)/R(273,16 K). (A.5)

WNHTepnonsiunoHHyo 3aBUCMMOCTb OTHOCUTENbHOTO ConpoTHBReHust TC oT TemMnepaTypbl pacCUUTLIBAKOT Kak CyMMY
cTtaHgapTHow yHKUMK (A.3) nnu (A.4) n dyHKLMKU OTKIOHEHUS No hopmyne

W(To0) = WiTeo) + AW(Teo). (A.6)

Bua doyHkumm AWA(T, ) onpeaeneH ans kaxaoro temnepatypHoro ananasoda MTLU-90 1 npueeaeH B Tabnuue A.1.
KoadhduumeHTbl pyHKLUKN paccynTbIBAKOT NO pe3ynbTaTam rpagynpoBKM B OCHOBHbIX penepHblx Toukax MTLU-90. MNepe-
YeHb peNepPHbIX TOYEK U 3HAYEHUSI UX TeMnepaTyp NpMBeaeHbl B 6.5.1.

Tabnuuya A1 — Bua dpyHKUMM OTKIOHEHWS! U TPadYMPOBOYHbLIE TOYKM B Pas3fiMyHbIX AManasoHax TemnepaTyp

[nanasoH Temnepatyp, °C "pagynpoBOYHbIE TOYKM Bupa dpyHKUMM OTKNOHEHMS
-189,3442 — 0,01 Ar, Hg, TTB a[W(T,,) — 11+ bIW(T,,) — 1] In W(T,,)
—38,8344 — 29,7646 Hg, TTB, Ga a[W(Typ) = 11 + BIW(Ty,) - 112
0,01 — 29,7646 TTB, Ga a[W(T,,) — 1]

0,01 — 156,5896 TTB, In a[W(Ty,) — 1]

0,01 — 231,928 TTB, In, Sn a[W(Tyy) — 11 + bIW(Tgo) — 117

0,01 — 419,527 TTB, Sn, Zn alW(Typ) — 11+ BIW(Typ) — 112

0,01 — 660,323 TTB, Sn, Zn, Al a[W(T,,) — 1]+ BIW(T,,) — 112 + c[W(T,,) — 12

0,01 — 961,78 TB, Sn, Zn, Al, Ag a[W(Tyo) — 11 + bIW(Tg) — 117 + c[W(Ty) — 1P +
+ d[W(T,,) - W(660,323 °C)]

MpumeyaHune— B Tabnuue npuMeHeHbl criegyowme 0603HaYeHUS:

TTB — TponHasi Todka BoAbl; Hg — TporiHasa Toyka pTyTu; Ga — Touvka nnaeneHus rannms; In — Toyka 3aTBep-
OeBaHus nHaus; Sn — Touka 3aTBepAeBaHuMs 0noBa; Zn — TO4YKa 3aTBepaeBaHuns UmHka; Al — Touka 3aTBepaeBaHus
anomunHns; Ag — Todka 3aTBepaeBaHusi cepebpa.

A.6.3 [onyckaeTcs ncnonb3oBatb ANs pacyeta KodadPULNEHTOB PYHKLNA OTKNOHEHUSI OTHOCUTENbHbLIE COMpPO-
TUBMNEHUS, NOMYYEHHbIE CIMYEHNEM B TEPMOCTaTax C 3TanoHHbIM [06pa3uosbiM] TC B npegenax 3agaHHoOro guanasoHa
TemnepaTtyp.
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MpunoxeHue b
(cnpaBo4Hoe)

PeKOMeHAyeMbIe cpeAabl AnAd XNAKOCTHbIX TepMocCcTaTtoB

Tabnunua b.1— Paboyas cpena B TepMocTaTax v xapakTepHbIv Anst Hee paboynii AuanasoH Temneparyp

Cpepa [Ownana3soH Temnepatyp, °C
"anoreH (cmecn CH-komno3suuuit) OT1-150 po =70
CunukoHoBble Macna O1-10 po 315
Jlerkme mnHepanbHble Macna OT1-75 po 200
Bopa O10p0 95
GIT (Ga-62 %; In — 21,5 %; Sn — 16 %) Ot 15
Cyxue dnoungpl OT1 75 po 850
PacnnaeneHHble conu Ot 200 go 620
>Kuakoe onoso Ot 315 no 540

MpumevyaHune — GIT He 3akmnaeT npumepHo Ao 2000 °C, HO MOXeT MOBPeAUTb HEKOTOpble MaTtepwuaribl,
T. K. CMayMBaeT NOBEPXHOCTb U CHMMAaEeT C Hee okcug. AMOMUHMIA 1 cepebpo noaBepratTcs 3po3nn MeAneHHO npu
KOMHaTHoW TemnepaType n 6bicTpo npu Temnepatype cabiwe 100 °C. Ctanb mapok 304 un 316 MOXeT Haxo4MTbCS B
koHTakTe ¢ GIT Ha Bo3ayxe npu 406 °C B TeueHune 520 gHelr 6e3 noBpexaeHun. MakcumansHasi TemnepaTtypa KOHTakTa
co ctanbto mapok 304 n 316 gomkHa 6biTb 650 °C.
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MpunoxeHvne B
(cnpaBo4Hoe)

MpumMep oLEeHKM pacluMpeHHOW HeonpeaerneHHOCTU NOBEePKU TepMOMETPOB
conpoTuBneHus Knacca A npu Temneparype 95 °C ¢ npMMeHeHUeM XUAKOCTHOro TepmMocTara

B.1 WHdopmauusa o noBepsieMoM TepMOMETPE CONPOTUBIIEHUSA

TepmomeTp conpoTtuerieHusa tuna TCI. YcnosHoe o603HadeHne HCX — Pt 100. Knacc Ano TOCT P 8.625. [lonyck
npn 95 °C — + 0,34 °C.

B.2 CpeacTtBa namepeHun, ucnonb3yemMbie Npu NoBepke

B.2.1 BopgsHoun TepmocTaTr

HecrabunbHocTb TemnepaTypbl A, =+0,02 °C.

HepaBHomepHoOCTb Temnepatypbl B paboyem o6beme ag =+ 0,01 °C.

"ny6uHa norpyxexnsa TC 350 mm.

B.2.2 3TtanoHHbIN TepMOMETP CONPOTUBNEHUS

PacwwnpeHHasa HeonpeaeneHHOCTb (MNn 4oBepuTernbHasa NOrpeLlHOCTb NpU AOBEPUTENBHOM BEPOATHOCTU 95 %)
npn 100 °C U,=+0,12 °C (1/3 nonycka TC).

HecTabunbHOCTL 3a MEXMNOBEPOYHbIA UHTepBan a, =+ 0,05 °C.

B.2.3 MocT nOCTOSAHHOIO TOKa

Mpeaen ocHoBHOWM Jonyckaemon norpelHocTn Ay, =+ 0,002 Om.

CKO pesynbtarta nsmepeHnust conpotusnenus 100-omHoro TC B nosepoyHon naGopatopumn npu 95 °C u(r,,) =
= 0,005 Owm.

B.3 BrogxeT HeonpeneneHHOCTH

BroopkeT HeonpegeneHHOCTU U3MepeHns TemnepaTypbl B TepmocTaTe npeactaerneH B Tabnuue B.1. BroogxeT
HeonpeaeneHHOCTM M3MepeHnsa conpoTuaneHnst nosepsiemoro TC npeacrtaeneH B Tabnvue B.2.

Tabnuua B.1— biogpkeT HEONPeAENneHHOCTN U3MEPEHMS TeMNepaTypbl B TepMocTaTe

OueHka ) KootbuumeHT Bknag B cymmapHyto
MCTOYHMK HeonpeaeneHHOCTU U MeTo pacyeTa CTaHAapTHOU BAUSIHIAS CTaHAAPTHYO
HeonpeaeneHHoCcTn HeonpeaeneHHoCTb
CnyuvaiiHble adcbekTbl Npu naMepeHun (No NSTU usmepe- 0.0022 1/0.385 0.0058
HUsIM) U(r,, o) = U(r W5 ' ’ ’
HectabunbHocTb TeMnepatypbl B TepmocTarte u(t,) = ACT/\/§ 0,0116 1 0,0116
MpapgyvpoBka aTanoHHoro TepmomeTpa u(dt) = U /2 0,06 1 0,06
JArnekTponsmepuTenbHas yctaHoska u(dr,) = Anp/3 0,00067 1/0,385 0,0017
HecTtabunbHOCTb 3TanoHHOrO TepMoOMeTpa 3a MeXnoBe-
POYHbLI HTepBan u (t;) = a, N3 0.0289 1 0,0289
CymmapHasi cTaHgapTHasi HeonpedenieHHoCTb Temnepa-
o 0,068
Typbl Ut ), °C

Tabnunua B.2—Brogxer HeonpeneneHHOCTN n3MepeHna conpoTuBieHnA noBepAemMoro TepMmomMmeTpa conpoTueie-
HUA

OueHka } KoachpumeHT Bknag B cymmapHyto
McTouHuk HeonpegeneHHocTn CTaHAapTHOU BASIHIAS CTaHAaapTHYyto

HeonpeaeneHHoCTn HeonpeaeneHHoCTb
CrnyyaitHble apdeKTbl Npy namepeHumn u(r,,, o) = u(r,ab)/ﬁ 0,0022 1 0,002
OnekTpousmepuTenbHas yctaHoBka u(on) = A /3 0,00067 1 0,00067
MNepenapn Temnepatypbl B paboyem obbeme u(dt,) = aF/\E 0,0058 0,385 0,0022
CyMmapHas cTraHgapTHas HeonpedereHHOCTb COnpoTMB-

0,0032
nexua u(R,), Om
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B.4 PacuyeT cymmapHoOM cTaHAapTHOW HeonpeaeneHHOCTU NOBePKU

CymMmapHyto cTaHgapTHY0 HeonpeaeneHHOCTb NoBEpKK paccuunTeiBatoT no dropmyrie (19) npu C, = 0,385 Om/°C.
u,(R)=0,0262 Om.

B.5 PacwupeHHas HeonpeaeneHHOCTb NOBEPKU

Mpwu k=2 pacluMpeHHas HeonpeaeneHHocTs nosepkn U=0,0524 Om. B TemnepatypHom aksuBaneHTte U;=0,136 °C.

BbiBoA;:

Komnnekc cpeacts noBepku npuroaeH ans nosepku TC knacca A npu temnepaTtype (95 + 3) °C (no 6.8 pacwumpen-
Hasi HeonpeaeneHHOCTb NOBEPKM A0MKHa ObITb N0 KpaHen Mepe B iBa pa3a MeHbLLUe Aonycka nosepsiemblx TC). 3akntoye-
Hue o roaHocTn TC JOMKHO ObIThb BblA4aHO MPU YCIOBWU BbINOMHEHWS COOTHOLLEHWIA:

(Rk(tx) — Rucx(ty) + U)/% < +AL; (B.1)

dR
(Rk(tX) - RHCX(tx) - U)/W > —Atx ,

roe R,(t,) — cpenHee 3Ha4YeHue conpoTueneHus nosepsiemoro TC, Owm;
t, — cpefHaa Temneparypa, usmepeHHas atanoHHeim TC, °C;
Rycx(t,) — sHaveHue conpotusnerua TC no HCX npu temnepatype t,, Om;
— pacluMpeHHas HeonpeaeneHHoCTb pesynbTaTa udamepeHus conpoTuenerusa TC, paBHasa And gaHHon nabopa-
Topum 0,0524 Owm;
% — vyscTBUTENBLHOCTL TC No HCX npu Temnepatype 95 °C, pasHas 0,385 Om/°C;
At, — ponyck TC no FOCT P 8.625 npu temnepatype t,, °C.
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Mpunoxenne I'
(cnpaBo4Hoe)

Mpumep pacyeTa pacliMpeHHOW HeonpeaeneHHOCTU rpaayupoBKU TEPMOMETPOB CONPOTUBIIEHUSA
B CyXx06/M104HOM TepMocTaTte npu Temnepatype 400 °C

1 UHdopmaums o rpagympyemMom TepMomMeTpe CONnpoTUBIEHUA

TepmomeTp conpoTtuBnennsa mogenu TE 065 tuna Pt 100, dmpma Rosemount, anameTp kopnyca 6,35 MM, AnuHa
norpyxaemow yactu 350 mm.

TpeboBaHus Kk paclUMpPEHHON HeoNpeaeneHHOCTM namepeHuii npu TemnepaTtype 400 °C: + 0,46 °C.

.2 CpepctBa uamMepeHun, Ucnonb3yeMblie NpuU rpagynpoBke

2.1 Cyxobnou4Hbit TepmocTtaT mogenu 9173, compma Hart Scientific:

- 6nok D npn temnepaTtype 400 °C,

- HecTabunbHOCTL TemnepaTypbl B 6510Ke B cTauMoHapHOM pexume A, =+ 0,01 °C;

- nepenaj TemnepaTtypbl Mexay kaHanamu 6roka (paguanbHbIv rpagueHT TemnepaTypbl) agq =+ 0,025 °C;

- M3MEHeHue TeMrnepaTtypbl B M30TEPMUYECKON 30He Grioka (BepTuKanbHbIA rpaaneHT TeMnepaTypbl Ha ANUHE
60 MM OT fiHa KaHana) ag, =+ 0,25 °C;

- rnybuHa norpyxeHusi TepmomeTpa B 6r1ok Tepmoctata 203 MM.

[.2.2 3TanoHHbIn TepmomeTp conpoTmneHus tuna ATC-100 3-ro paspsga, «BHUAUM wm. .. MeHgeneeBay,
AoBepUTesibHas NOrpeLHoCTb Npy AoBEpUTENbHON BepoATHOCTM 95 % npun 420 °C U, = + 0,07 °C, HecTabunbHOCTL 3a
MEXMOBepOUHbI nHTepsan a, =+ 0,01 °C.

I.2.3 MocTt noctosiHHoro Toka «Super Thermometer 1590», dompma Hart Scientific. Mo cneundurkaunm nsrotosnte-
N Ans BXogHoro conpotmerenus ot 25 o 400 Om npu ucnonb3oBaHum onopHor mepbl 100 OM 1 n3MepuUTENbHOro Toka
1 MA OTHOCUTEMNbHAasA NOrPeLIHOCTL HOPMUPOBaHa kak 6 - 108 (6 ppm), 4To NPMBOANT K PaCLLMPEHHOI HeonpeaeneHHOCTH
usMepeHuin Ansa conpotusneHns 250 Om (cootseTcTytoulero 400 °C) U, =+ 0,0015 Om.

CKO pesynbTata nsamepeHusi cConpoTMBneHust B noBepoyHor nabopatopuu «BHUUM nm. O.W. MeHgeneeBa» ans
TC HoMuHanbHbIM conpoTusneHvemM 100 Om npu Temnepatype 420 °C, paccumTtaHHoro no pesynbtatam 100 usmepeHuii B
penepHoK ToYke 3aTBEpAEBaHMS LIMHKA (BpeMS MHTErpUpoBaHus 12 ¢, BPEMS Kaxxgoro otcyeTa npu AByX HanpaBneHmsax
TOKa 2 ¢), U(ry,,) = 0,004 Om.

.3 Pe3ynbTaTbl U3MepeHUN

OT1anoHHbIN TepmomeTp conpoTmeneHunsd 3TC-100 6bin NoAKNIOYEH K OAHOMY U3 KaHarnoB N3MEPUTENBHOIO MOCTa, 1
B nporpammy Gbinv BBeAEHbl KOIMMUUNEHTHI MHTEPMONALMOHHON 3aBUCMMOCTU COMPOTUBIIEHNE — TemnepaTypa no
MTLL-90. Takum obpazom, ATC-100 pernctpmpoBan Temnepartypy kannbpartopa B rpagycax Llenbcus. K gpyromy kaHany
mMocTa 6bin noakntoyeH nosepsiembinn TC. Bpems nHTerpnpoBaHus 6bino ycTaHOBEHO Ha 12 ¢, BpeMsi Kaxkgoro otcyeTa npu
OBYX HanpaBneHusax Toka — Ha 2 ¢c. Takum 06pa3om, Kaxabivi pe3ynbTaT, NpMBeAEHHbIN B Tabnuue, NonyyeH kak cpegHee
3HayeHve 13 pe3ynbTaToB WeCTn namepeHuii. lNpoBeaeH NnonepemMeHHbI OTCYET NOKa3aHWI 3TarnoHHOIo U NOBEPSIEMOTO
TC. Pe3ynbTaTbl npmBeaeHbl B Tabnuue IM.1.

Tabnwuya [.1— Pe3ynbTatbl MamepeHun

TepmomeTp 3TC-100 TE 065 Pt 100
Namepsiemas BennunHa t,°C R, Om
400,0152 247,0673
PesynbTaThl nUamepeHuii 400,0186 247,0692
400,0203 247,0705
400,0196 247,0689
CpeaHee apudmeTnyeckoe 3Ha4eHne 400,0184 247,0681
toox— toins °C 0,0051

.4 BropxeT HeonpeaeneHHOCTH
BroaxeT HeonpeaeneHHOCTU 3MepeHUs TeMnepaTypbl B 610ke NnpeacTasneH B Tabnuue IM.2.
BtoaeT HeonpeaeneHHOCTU 3MepeHus conpoTueneHus nosepsiemoro TC npeactasneH B Tabnuue M.3.
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Tabnwuuya [.2— blogxeT HeonpegeneHHOCTN U3MepPeHns TemnepaTtypbl B 6roke

OueHka cTaHgapTHOM KoadhpuumeHT Bknap B cymmapHyio
McTouHMK HeonpeaeneHHOCTU 1 MeToa pacyeTa CTaHOapTHYHO
HeonpeaeneHHoCcTn BIMUAHUA
HeonpeaeneHHoCTb
CnyyaiiHble adbdekTbl Npy nsMepeHun (Nno LecTn
nameperusm) u(r,, ) = u(r,, )6 0.0016 110,35 0,0047
HectabunbHocTb Temnepatypbl B 6roke u(t) =
=t — tmin)/z‘/g 0,0015 1 0,0015
Ipapyvposka aTanoHHoro TC u(dt) = U /2 0,035 1 0,035
OnekTponsmMepuTenbHas ycTtaHoBka (No cneuu-
dukaunm) u(r,) = U, /2 0,0008 1/0,35 0,0023
HectabunbHocTs aTanoHHoro TC u(dt,) = a/v/3 0,0058 1 0,0058
CymmapHast cTaHZapTHas HeonpeneneHHoCTb 0036
usmepeHust temnepatypsbl U (t), °C ’

Ta6bnunua .3 — bogxer HeonpeageneHHOCTn naMepeHna conpoTuBeHnAa noBepAaemMoro TepMmomMeTpa

OueHka cTaHgapTHON KoadhduumeHt Bknaz 8 cymmaphyio
McToYHNK HeonpeneneHHoCTn CTaHOapTHYHO
HeonpeaeneHHocTn BNUAHMNA
HeonpeaeneHHoCTb
CnyyaiiHble adhdhekTbl Npu N3MepeHnm (Mo LecTm
U3MEPEHNUaM) U(r,, o) = u(r,ab)/«@ 0,0016 1 00016
OrnekTponsmepuTenbHasa yctaHoska u(sr,) = U, /2 0,0008 1 0,0008
Mepenag TemnepaTyp NO BepTMKanbHOW OCU
u(st,,) = aF1/‘/§ 0,1471 0,35 0,0515
Mepenan TemnepaTyp Mexay kaHanamu B 6rnoke
u(dt,,) = anlﬁ 0,01471 0,35 0,0051
CymMapHas cTaHgapTHasi HeonpeaeneHHoCTb
0,0518
conpotueneHns u(R,), Om

.5 Pacuyet cymmapHoOuM cTaHAapTHOM HeonpeaeieHHOCTU rpagyupoBKU

CymMmapHyto cTaHAapTHY0 HEONpPeaeneHHOCTL rpaayMpoBKM paccunTbiBatoT no popmyrne (19) npu C,=0,35 Om/°C.

u,(R)=0,0532 Om.

.6 PaclupeHHas HeonpeaeneHHOCTb rPaAyUPOBKMY U pe3ynbTaT rpagyupoBKU

Mpu k = 2 paclwmpeHHan HeonpeaeneHHocTs rpanyvpoeku U = 0,1064 Om. B TemnepaTypHoM akBuBaneHte U, =
=0,304 °C.

BriBopg:

ConpotusneHue rpagynpyemoro TC npu Temnepatype 400,02 °C Haxoautcsa B nHtepsane (247,068 + 0,106) Om
C BEPOATHOCTLI0 95 % B NpenonoxeHn1 HopMarnsHOro 3akoHa pacnpegeneHus BeposaTHOCTU. PaclumpeHHas Heonpege-
NeHHOCTb rPaAyupoBKM TEpMOMETpa B TeMnepaTypHoM akBuBaneHTe coctasnsieT 0,30 °C, uto cooTBeTcTBYET TpebOoBaHM-
SIM K pacLUMpEHHON HeomnpeaeneHHOCTU u3amepeHust Temnepatypbl TepmomeTpom TE 065 Pt 100 npm 400 °C.
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MpunoxeHue [
(cnpaBo4Hoe)

OTtknoHeHune 3aBucumoctu KanneHpapa—BaH [ro3eHa oT ctaHpapTHOM ¢hyHKummn MTLL-90
B pa3fMYHbIX Anana3oHax Temnepartyp

At, °C
0,0807]

0,060

o040+ ———--

0,020 +————————— — ——

-0,020

-0,040

-0,060—

PucyHok [1.1 — OTknoHeHue 3aBucumoctu Kannengapa—BaH [dio3eHa oT ctaHgapTHow doyHkumn MTLL-90
B pasnunyHbIX JManasoHax TeMmnepaTyp
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