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MpeancnoBue

Llenu v npuHumnel ctaHgapTusauum B Poccuiickon Peagepaumm yctaHoBneHbl PeaeparnbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-d3 «O TexHUYecKoM perynuposaHuu», a npasuna NpUMEHEeHUA HauuoHanbHbIX
ctaHpapTtoB Poccuiickoin ®eaepauun — FOCT P 1.0—2004 «CtanaapTusauma B Poccuiickon degepauuu.
OcHoBHbIE NONOXEHUs»

CBeaeHun o ctaHgapTe

1 PASPABOTAH ®eaepanbHbiM rocyaapcTBEHHLIM YHUTApPHBIM MpeanpusatTneM «Bcepoccuitckuin
Hay4Ho-uccnegoBaTenbCkuiA MHCTUTYT meTponorun um. 1. 1. Menpeneesax» (®Iryr «cBHUMAM um. 1.U1. MeHpae-
neeBay) u PeaepanbHbIM rocy4apCTBEHHBIM YHUTapHbLIM Npeanpuatuem «Bcepoccuitckuia HayuHo-uccneao-
BaTENbCKUA MHCTUTYT MeTpororudeckoit cnyxoe» («BHUNMC»)

2 BHECEH YnpasneHuem MeTponoru deaepansHoro areHTcTea Mo TeXHUYECKoMy perynmpoBaHuio 1
meTponorum

3 YTBEPXIEH W BBEJEH B JEACTBUE MMpukazom GeaepansHOro areHTCTea no TeXHUYECKoMy
perynuposaHuio u MeTposiornn ot 27 gekabps 2006 r. Ne 344-ct

4 BBEJEH BIEPBbIE

HHebopmayusi 06 uU3MEeHeHUsIX K HacmosiuieMy cmarOapmy rybiriukyemcs 8 exxe200H0 U3fagaeMoM yKa-
3amene «HauuoHanbHele cmaHdapmbl», a MeKcm U3MEHEHUU U r10rpasoK —e eXeMeCsYHo u3dasaeMbix
UHGopMayUuoHHbIX ykazamersx « HayuornansHbie crmaHOapmbl». B criyyae nepecmompa (3ameHbl) unu omme-
Hbl Hacmosiueao cmaHOGapma coomeemcemeyrouee ysedomreHue 6ydem orybIluKo8aHo 8 exxeMecsIYHo usda-
8aeMoM UHGOpMaUUOHHOM yKa3amere «HayuoHanbHble cmaHdapmel». Coomeemcemeytowas UHhopMayus,
yeedoMITIeHUe U meKCmbl pa3MeLyaromcs makxe 8 UHghopmayuoHHoU cucmeme obuieeo rmonb308aHust — Ha
oghuyuansHoM catime @edeparnibHO20 azeHMCMmMea 1o MexHU4YeCcKoMy pegynuposaHuro U Memposozauu e cemu
UHmepHem

HacToswuii ctaHaapT He MOXET BbITb NOMHOCTbIO UMM YaCTUYHO BOCNPOU3BEEH, TUPaXXMPOBAH 1 pac-
MPOCTpaHeH B kauecTBe ouLMansHOro n3aaHus 6es paspelueHns deaeparnbHOro areHTCTBa No TEXHUYECKO-
My perynmpoBaHuo U MeTponorum

© CTAHOAPTUH®OPM, 2007
© CTAHOAPTUH®OPM, 2008
MepeuzpaHue (No coctoAHMIO Ha anpernb 2008 T.)
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HAUWOHANbHBLIA CTAHOAPT POCCMUUCKOWN SEOEPALMUM

MocyaapcTBeHHan cuctema obecneveHus eaUHCTBa UBMepPeHUN
TEPMOMETPbI CONMPOTUBINEHUA U3 MNATUHbI, MEOU U HUKENA
MeToaunka noBepku

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

Darta BBegeHna — 2008—01—01

1 O6nacTb NnpUMeHeHusA

HacToswmin ctaHgapT pacnpocTpaHseTcss Ha TepMoMeTpbl conpoTusneHua (aanee — TC) no
FOCTP 8.625, npegHasHadveHHble AN uamepeHus Temnepartypbl oT MuHyc 200 °C ao nmoc 850 °C unu B Yac-
TW JaHHOro AvanasoHa, U ycTaHaBnMeaeT MeTOANKY UX NEPBUYHON 1 nepuoauyeckoin nosepok. B cootseT-
CTBWM C HACTOSILLIMM CTaHAapTOM MOryT ObITb NOBEPEHBI Takke YyBCTBUTENbHbIE 3nieMeHThl (qanee — Y3) TC,
ncnonb3yemMble B Ka4ecTBe CPeACTB N3MEepPeHU TeMnepaTypbl.

MeToaumka NOCTPOeHUs MHAUBUAYaNbHOW 3aBUCUMOCTW COMNPOTUBNEHNe — TeMnepatypa ans TC, Tpe-
6oBaHNA K TOYHOCTU KOTOPLIX oTNuYaloTea oT Tpebosanuii FTOCT P 8.625, npuseaeHa B NpunoxeHun A.

3HayeHWs TeMnepaTypbl B HACTOSALLEM CTaHAapTe COOTBETCTBYOT MexayHapoaHoW TemnepaTypHOWn
wkane 1990 r. MTLLU-90 [1].

2 HopmaTtuBHbIe CCbISNIKu

B HacToAwweM cTaHaapTe UCNOob30BaHbl HOPMaTUBHBIE CCLISIKU Ha criedytowue cTaHaapThl:

FOCT P 8.625—2006 TepmoMeTpbl CONPOTUBNEHUA U3 NATUHLI, Meau U Hukena. Obwmne TexHnyec-
Kue TpeboBaHUA U MeToAbl UCMLITaHUIA

FOCT 12.2.007.0—75 Cuctema crtaHgaptoB besonacHocTy Tpyaa. Mzgenua anekTpoTexHudeckue.
O6wue TpeboBaHNa 6e3onacHOCTH

MpwumeyaH n e — lNpn nonb3oBaHMM HACTOSILLMM CTAHAAPTOM Lierecoobpa3sHo NpoBepuTb 4ENCTBUE CCbINOY-
HbIX CTaHQAPTOB B MH(OPMAUMOHHOW cucTeMe OOLero norb3oBaHust — Ha oduumanbHom cante deaepanbHOro
areHTCTBa No TeXHUYECKOMY PErYNIMPOBaHMIO M METPOIONMMU B ceTU IHTEPHET UIK MO eXXeroaHo U3aaBaeMoMy ykasarerio
«HaunoHanbHble cTaHaapTbi», KOTOPbIY ONyONMKOBaH No COCTOSIHUIO HA 1 IHBaPs1 TEKYLLLEro roaa, v No COOTBETCTBYIOLLUM
€XeMeCsA4HO N3aaBaemMblM MHPOPMaLMOHHBIM yKa3aTernsaMm, ornyGrIMKoBaHHbIM B TEKYLLEM rogy. Ecnu cCbinovHbIn cTax-
[apT 3ameHeH (M3MeHeH), TO NpY NoSIb30BaHUM HACTOSILLMM CTaHAapTOM crnefyeT pyKOBOACTBOBATLCS 3aMEHSIIOUM
(v3meHeHHbIM) cTaHaapToM. Ecniv cebinoyHbivi cTaHgapT OTMeHeH 6e3 3ameHbl, TO NMOMoXeHUe, B KOTOPOM AaHa CCblka Ha
Hero, NPUMEHSIETCS B YaCTU, HE 3aTParuBaloLLen 3Ty CChIKY.

3 TepmuHbl M onpegeneHns

B HacTosweM cTanaapTe npumeHeHbl TepMuHbl o FOCT P 8.625, a Takke cneaytowme TepMUHLI C COOT-
BETCTBYIOLMMU OnpeaeieHUsIMU:

3.1 noBepka TepMOMeTpa CONpOoTUBMEHUA: YcTaHoBNEHME NpuroaHocT TC K NpUMEHEHUI0 Ha OCHO-
BaHWUWN KOHTPONSI COOTBETCTBUS OCHOBHBIX XapaKTepucTUK TpeboBaHusaM, ycTaHoBNeHHBIM FTOCT P 8.625 ntex-
HUYECKUMN IOKYMEHTaMM1 U3roTOBUTENSA.

Uspaune opuymnansHoe
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3.2 rpagyvpoBka TepMoMeTpa conpoTtuBneHus: OnpeaeneHne conpotuenerHms TC Npu HECKOMbKMX
3alaHHbIX 3Ha4YeHUSAX TemnepaTypsbl (B rpagyMpoBOYHbIX TOUKaX) B LIEMAX MOCTPOEHU UHANBUAYaNbLHON 3aBu-
CcMMOCTU conpoTueneHnst TC oT TemnepaTypsl.

3.3 aTanoHHbIN [06pa3LoBbINi] TepMomMeTp: TepMomeTp Ntobore Tuna (TepMOMETP CONPOTUBNEHNS,
TepMOo3aneKTpuieckunii npeobpasoBaTerb, XXUAKOCTHBIA CTEKMSIHHBIA TEPMOMETP U T. 4.), MOBEPEHHbIA NyTem
NPSAMO U OMOCpPeAoBaHHOM NepeaYvn pasmMepa eauHULLBI OT FoCyAapCTBEHHOMO MePBUYHOIO 3TanoHa eau-
HWLBbI TeMMepaTypbl U CNONb3yeMblin Ans nosepku TC.

3.4 TepmMmocTaT: YCTPOWCTBO AN BOCNPOU3BEAEHNS U NOAAEPXKaHUS TeMrepaTypbl B onpefeieHHOM
obbemMe ¢ HOpMUPOBaHHOM OAHOPOAHOCTLIO B MPOCTPAHCTBE N CTabUNBbHOCTLIO BO BPEMEHN.

3.5 kanubpatop: TepmocTaT, CHaOXEHHbIA BCTPOEHHBIM 3TaNOHHBLIM [00pa3LoBLIM] TEPMOMETPOM U
aucnneem Anst otcyeTa 3Ha4YeHi BOCMPON3BOANMO TeMMNepaTyphl.

MpumedvaHwus

1 TepmocTaTbl M kanubpaTopbl NogpasgensoT B 3aBUCUMOCTU OT BUZa TEPMOCTaTUPYEMOW Cpebl Ha XKMAKOCTHbIE,
cyxobrnouHble u rironaHble.

2 Kannbpatopbl MOryT BbITb UCMONb30BaHb! KAK TEPMOCTATHI 41151 ToBepku TC CrivyeHreM ¢ BHELLHUM 3TalNlOHHbIM
[o6pa3LoBbIM] TEPMOMETPOM.

3.6 penepHas Touka: TemnepaTypa, XapakTepuayoLlasi COCTOsIHNE paBHOBECUS pas3fIMYHbIX pas unc-
ThIX BELLECTB UM CMECU YNCTLIX BELLECTB.

3.7 HeonpeaeneHHOCTb U3MepeHuit: MapameTp, CBA3AHHbLIN C pe3ynbTaToOM U3MEPEHUI U XapaKkTepu-
3yHOLLMIA paccesiHue 3HauYeH Wi, KOTopble MoK Bkl 6bITb 06OCHOBAHHO MPUNUCaHbI U3MEPSIEMON BENTUYMHE.

MpumedvaHwus

1 TepmumHbl no 3.7—3.10 cooTtBeTcTBYIOT PMI 43 [2] M cTangapTy EA-4/02 [3].

2 ConocTaBneHve HeonpeaeneHHOCTU U3MEPEHNI N OLEHOK XapaKTepUCTUK NOrpeLHOCTU — B COOTBETCTBUM C
PMIr4312].

3.8 cTaHaapTHas HeonpeAeneHHOCTb U: HeonpeaeneHHOCTb pesynbTaTta U3MepeHnii, BblpaxXeHHas
Kak cpeHee kBagpatudeckoe otknoHeHne (CKO).

MpwumedyaHune— PasnuyaloT gBa MeToAa OLEHMBaHWUSI CTaHAAPTHON HEONPeAENeHHOCT: KMo TUMNYy A» U «Mo
Tnny Bx:

- MeTod OueHUBaHWS Mo TNy A — OLeHVBaHWe HeonpeaeneHHOCTU NyTeM CTaTUCTUHECKOTO aHanm3a pesynbTaToB
MHOTOKPaTHbIX U3MEPEHWI;

- MeTod OueHVBaHWA No Tuny B — oueHnBaHne HeonpeaeneHHOCTY UHbIM, YeM CTaTUYECKWI aHanu3 pe3ynbTaToB
n3MepeHuii, cnocobom.

3.9 CyMMapHasi cTaHAapTHaA HeonpeaeneHHoOCTb U .. CTaHﬂapTHaﬂ HeonpeaeneHHOoCTb pe3ynbTaTa
|/|3MepeH|/||7|, MOJTy4YEHHOro vepes 3HaveHna apyrux BesiM4nH, paBHaA NomoXnTerlbHOMY KBagpaTHOMY KOPHHO
CYMMBbI HNNEHOB, ABNAKOLWNXCA ANCNepCUamMmn N KoBapmaunaMmmn atux opyrux seniM4mH, B3BelleHHbIMAU B COOT-
BETCTBUN C TEM, KaK pe3yrbTaT USMEHASTCA NP USMEHEHUN 3TUX BEJTUHNH.

MpwumedaHune— CymmapHas cTaHOapTHasi HEONPEAENEHHOCTb UBMEPEHUST COMPOTUBIEHUS (TEMNEPaTyphbI),
oLeHVBaeMasi B COOTBETCTBMM C HACTOSILLUM CTAHAAPTOM, paBHa KBaApaTHOMY KOPHIO U3 CYMMbl KBaApaToOB CTaHOaPTHbIX
HeonpeaeneHHOCTEN, BXOAALWMX B BIOKET HeonpeaeneHHOCTY N3MePEHUA.

3.10 pacwupeHHada HeonpeaeneHHocTb U: BenuuunHa, onpegensiiolas uHTepsan BOKpYr pe3ynbTaTta
I/I3MepeHI/IIZ, B npeagenax KoOToporo Haxogntcd 60MbLUas YacTb 3HAYEHUIN, C AOCTaTOUYHBIM OCHOBaHNEM MOry-
WX 6bITb NPUNNCaHHLIMU N3MePSIEMON BENNYUHE.

[MprmeyaHune— PaclwmpeHHyo HeoNnpeaeneHHOCTb PacCUHMTBIBAOT YMHOXEHUEM CYMMapHON CTaHAapTHON
HeonpeaeneHHOCTU Ha KO3MPMMLNEHT OXBaTa k, KOTOPLIV B HACTOSILLEM CTaHAApTe NPUHSIT paBHbIM ABYM (k = 2) B npeano-
TNOXEHVN HOPManbHOCTM 3aKOHa pacnpegeneHnst BO3MOXHbIX 3HA4YEHVI N3MEPSEMON BENUYMHbI NPY AOBEPUTENBHOW Be-
positTHocTm P = 0,95.

3.11 HeonpeAeneHHOCTb NOBEPKU TepMOMETpa CONPOTUBNEHUA: HeonpeaeneHHoCTb pesynbTarta
namepeHns conpotusneHnsa TC npu sagaHHoN TeMnepaType (B rpagyupoBOYHON TOUKE).

MpumeyaHue— HeonpeageneHHocTs nosepky TC B gnanasoHe Temneparyp — MakcumarbHasi 3 Heonpege-
TNIEeHHOCTEN PesynbraToB u3aMepeHust conpoTmereHns TC BO BCeX rpagyupoBOYHbIX TOUKAX B Npeaenax amanasoHa.

3.12 GropxeT HeonpeaerneHHOCTU naMepeHuin: CeogHas Tabnuua cocTaBnsOLLMX CyMMapHOW CTaH-
[apTHOW HeonpeaeneHHOCTN N3MePEHNA.

2
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3.13 HecTabGunbHOCTb 3TanoHHoro [o6pa3LoBoro] TepMmomMeTpa 3a MEXNOBEePOUYHbIA UHTEpBan:
N3ameHeHMe conpoTUBNEHUA TEPMOMETPA B TEMNEpPaTypPHOM 3KBMBareHTe Npyu TeMmnepatype TPOMHOM TOUKN
BOAbI 32 MHTEpBal BpeMeHU MexXay ABYMs nocneaosaTeibHbIMU NOBEepKaMu.

4 OOwMe nonoxeHus

4.1 TC nopggepratoT NepBUYHOK 1 NEPUOANYECKON MOBEPKaM B aKKpeAMTOBAHHBIX B YCTAHOBSIEHHOM
nopsake NoBepoYHbIX NabopaTtopusix. NMepBUYHYyo NOBEPKY COBMELLIAIOT C MPUeMOCAaTOUHbIMU UCNbITAHUAMMU
TC, ecnu ee BbLINOMHAT B akkpeaUTOBaHHOW Ha NpaBo NpoBedeHUs! NoBepku nabopatopuu npeanpus-
Tns-nsrotosutens. MeproanyHOCTL NOBEPKN, yCTaHaBNMBaeMas TEXHUHECKUMU OKYMeHTaMu Ha TC KOHKpeT-
HOTro TUMa, 3aBUCUT OT cTabuneHocTu TC 1 YCIIOBMIA €ro 3KkCnyarauum.

4.2 Moeepka TC Ha cooTBeTcTBME TpebosaHuam TOCT P 8.625 gomkHa BKoYaTb B ceba nposepky
OTKIOHEHNA 3aBUCUMOCTM CONPOTUBNEHNE — TemnepaTypa TC 0T HOMUHAIbLHOM CTaTUYECKON XapakTepucTu-
ku (HCX). MepeveHb onepaLmin noBepkn NpuBeaeH B pasgene 5.

4.3 Ipagyuposky TC B HecKoOnbKMX rpagyUpoBOYHbIX TOUKax B LiensiX NOCTPOEHUs UHAMBMAYyanbHON
3aBUCMMOCTW CONPOTUBNEHUE — TemnepaTypa NPOBOAAT KaK COCTaBHY0 YacTb NOBEePKU AN NnaTtuHoBbIX TC,
TpeboBaHMA K TOYHOCTU KOTOPLIX oTnMyaroTesl oT Tpebosaruin FTOCT P 8.625. PekomeHgyemas meTtoauka
MOCTPOEHUS UHANBUAYANBLHOW 3aBMCUMOCTU CONPOTUBNEHWE — TemrepaTypa npuseaeHa B NpUnoXXeHnun A.

4.4 Tepuoandeckas nosepka TC, AEMOHTaX KOTOPLIX HEBO3MOXEH UMW HEXXenaTerneH, MOXeT BblTb OCy-
LLleCTBNEHa Mo crneyunansHo paspaboTaHHBIM U YTBEPXAEHHBIM B YyCTaHOBEHHOM NOpsike MeToauKaMm, BKo-
yalwmum B cebs KOMNbIOTEPHLIA MHOronapaMeTPUYecKUin CpaBHUTENbHBIA aHanus nokasaHun rpynnsl TC B
npouecce aKkcnnyaTauun, cpasHeHne TC B yCNOBUAX 3KCNITyaTauny ¢ BpeMeHHO BMOHTUMPOBaHHLIM B U3Mepu-
TeNbHbIA KaHan STanoHHLIM TEPMOMETPOM 1 T. M. MeToabl 6e30eMOHTaXKHO N NOBEPKN HACTOALWMIA CTaHAapT He
paccmaTpuBaer.

5 Onepauuu noBepku

Mpuv NpoBeaeHNM NOBEPKM BLIMOMNHSOT OrnepaLn, ykasaHHble B Tabnuue 1.

Tab6nwuya 1— Onepaunmn NOBEPKM

Obsi3aTenbHOC ene
Paspen, nogpasnen ;Zﬂgilnee; nb:OngK:pos AeHUA
HaumeHoBaHue onepaLuu FOCT P 8.625 cranpapra P
(TpeboBaHus) . .
(meToauka) NEpBUYHON | NEpPUOANMECKO
BHewHun ocmoTp, nNpoBepka MapkUpOBKU M 9
10.1 + +
KOMIMITEKTHOCTH 10
MpoBepka SMeKTPUHECKoro CONpPoTUBIEHUS 6.3 10.2 + +
nsonsauum TC npu Temnepatype (20 + 5) °C ) ;
MpoBepka oTknoHeHusi conpotuenenus TC ot
HCX npu Temnepatype B guanasone ot -5 °C go 5.5,5.6 10.3 + +
+30 °C
MpoBepka oTknoHeHusi conpoTuBrnenust TC or
HCX npu temnepatype B gnanasoune ot 90 °C go 5.5,5.6 104 + +
103 °C
MpumeuaHnusn
1 YetBepryio onepauuio NnpoBoasT Tornbko ansi TC knaccos AA, A n B.
2 [Mo cornacoBaHmio € 3aKa34MkoM MpoBepka oTKIoHeHuss conpotuenenunsa TC ot HCX moxeTt 6biTb NpoBeaeHa
Takke B AOMOINHUTENbHbLIX TEMMEPaTyPHbIX TOYKaX, HaNnpumep npu Temneparypax BEPXHEro U HWXHEro npeaenos
AnanasoHa U3aMepeHun.

6 CpeacrtBa NOBepKM

6.1 [nanosepku TC NnpuMeHsIIOT cneayiolne OCHOBHbIE CpeiCTBa NOBEPKMU:
aTanoHHble (06pasLoBbIe) TEPMOMETPHI;

TepMocTaThl;

KanmbpaTopsbl;

YCTaHOBKU A1 peanusavumm penepHbIX ToYek;
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- npubopbl 4Na nsmepeHns conpoTrueneHust TC 1 permcTpaummn nokasaHuin 3TanoHHbIX TC;

- Npunbopekl A8 N3SMEPEHNS SMEKTPUYECKOro CONPOTUBIEHNS N30MIALMN MEXAY BbIBOAAMN 1 3aLLUUTHBLIM
kopnycom TC.

6.2 BcnomoraTtenbHoe obopydoBaHne, Takoe Kak WTaTuBbl, 3alUMTHbIE 3KPaHbl, 3aLUUTHbIE O4KK, Nep-
yaTKu, CTeKNAHHbIE U KBapLeBble Npobupku, cocyabl ibtoapa 1 T. N., 4OMKHO ObITb UCMONb30BAHO NPU HeobXo-
anvocTn ana obecnedeHnss yaob6ctea n 6e3onacHOCTV NPOBeAEHUS WU3MePeHUA U B COOTBETCTBUM C
WNHCTPYKLUSIMM MO NMPUMEHEHWIO CPeACTB U3MEPEHUIA KOHKPETHBIX TUMOB.

6.3 OTtanoHHble [06pa3LoBble] TepMOMETPLI CONPOTUBMNEHUA

JomkHbl 6bITb UCMOMNb30BaHbl OTeYeCTBEHHbIe U UMMopTHble TC, BHeceHHble B ocyaapCTBEHHBIN
peecTp cpeAcTB nsmepeHunn Poccuiickon degepauun n nMetoLme AeACcTByoLLME CBUAETENbCTBA O MOBEpKe,
pacluMpeHHasi HeonpeaeneHHOCTb rpagynpoBK/ KOTOPbIX, yKadaHHasi B CBUAETEeNbCTBE O MOBepPKe (U B HOp-
MaTUBHO-TEXHUYECKMX JOKYMeHTax), He npeBblwaeT 1/3 gonycka nosepsaemblx TC npu TeMnepaTtypax nosep-
Kn. BaxkHOM xapakTepucTukoin npuy Belbope aTanoHHoro TC siBnsieTcsi ero HecTabubHOCTb 38 MEXNOBEPOYHBINA
WHTepBar, y4uTelBaemMasi Npu pacyeTe pacluMpeHHON HeonpeaeeHHOCTM NMOBEepKU.

MpnmevaHune—Ecnn B cBUaeTenscTBe O noBepke atanoHHoro TC ykasaHa goBepuTenbHasi NorpeLHocTb
npv JoBepUTENBHON BePOSITHOCTU 95 %, TO OHa He JoMXHa npeBbiwark 1/3 gonycka noeepsiembix TC.

6.4 TepmocTtaTbl U kKanuGpaTopbl

6.4.1 Onsnosepkn TC 40MKHEI BbITb NPUMEHEHbI XXUAKOCTHEIE NepPenBHbIE TEPMOCTAaThl UMW XKUAKOCT-
Hble 1 dnoMaHble TepMocTaThl APYrUX TUMOB, MMetoLWwe OelCTBYlolWee CBUAETENbLCTBO O MOBEpKe Mnun
OEeCTBYIOLIMIA aTTecTaT UcnbiTatensHoro obopyaoBaHus 1 oTBevatowme cneayowmum TpebosaHmsM:

- HepaBHOMEPHOCTb TeMnepaTypbl B pabovyem ob6beme TepmocTata — He 6onee 1/5 gonycka nosepsie-
MbIX TC;

- HecTabunbHOCTb NoAAepPXaHUsi TemnepaTypbl Kak MUHUMYM 3a 30 MUH — He Bonee 1/5 gonycka nose-
psieMbIx TC.

Mpunmeyanne—B npunoxennn b npeactaBneHbl pekoMeHayemble 3anorHsowWme cpeabl Ans KMAKOCTHBIX
TEpMOCTaTOB B 3aBUCUMMOCTYM OT AnanasoHa Temnepartyp (no ctaHgapty ACTM E 644-04 [4]).

6.4.2 Ons nosepkn TC nputemnepatype 0 °C gonyckaeTca npUuMeHsITb cocyabl [lbioapa v HyneBbie Tep-
MocCTaThl, HanomnHeHHbIe CMecbto MbAa 1 Boabl. HepaBHOMepHOCTL TemnepaTypbl B pabovem obbeme Tepmo-
cTaTta He gomkHa npesblwaTth = 0,01 °C.

6.4.3 [Ons nosepku TC gonyckaeTcs NPUMEHsITb Cyx0oBouHble TEpMOCTaThl U kanubpaTopsl, COOTBET-
CTBYIOLLME CriegyoLmnm TpeboBaHusaM:

- KaHanbl B BblpaBHMBaroLLeM 6rioke A0HKHbI UMETb 30TEPMUYECKYHO 30HY (30HY C HOPMUPOBAHHBLIM TEM-
nepaTypHbIM rpagMeHToM) ANVMHON He MeHee ANWHbI YYBCTBUTENBHOrO anemeHTa nosepsemoro TC, B nrobom
cnyvae He MmeHee 40 MM. ToUHOE pacnonoXeHne 30Hbl AOMKHO ObITh YKa3aHO B AOKYMEHTaX Ha TepMocTar;

- HecTabunbHOCTb NoAAePXaHNs TeMmepaTypbl B kaHane 611oka 3a Bpema He MmeHee 30 MUH nocne ycTa-
HOBIEHWs CTaLMOHaPHOro pexvma TepmocTaTa goskHa ObiTe He 6onee 1/5 ponycka nosepsiembix TC;

- pacxoXeHue 3Ha4eHWuiA TemnepaTypbl MeXay kaHanamu 6noka (ropM3oHTanbHbIA Nepenag TeMnepa-
Typbl) AomkHO GbITh He Bonee 1/5 gonycka nosepsiembix TC;

- BepTMKanbHbIA Nepenag TemrnepaTypbl B U30TepMuyeckon 3oHe 6noka He aormkeH npesblwats 1/3
gonycka nosepsieMblx TC, HepaBHOMEPHOCTb TemnepaTypbl Ha AnnHe YO — He Gonee 1/5 gonycka nosepse-
MbIX TC;

- paclmpeHHas HeonpeaeneHHOCTb BOCNPOM3BEAEHNA TeMNepaTypbl KanubpaTopom (YCTaHOBNEHHas
npu nosepke kannbpartopa) He AoMKHa npesblwaTh 1/3 gonycka nosepsembix TC.

Mpu npumeHeHNM cyxobnovHoro TepMmocTata Ans nosepku TC AoMKHbI 6bITb BLINOMHEHBI TaKKe cneayto-
Wme TpeboBaHMs (COOTBETCTBYIOWME MexayHapoaHoMmy cTaHaapTy EA-10/13 [5]):

- BAuanasoHe TemnepaTyp oT MuHyc 80 °C go nntoc 660 °C BHyTpeHHWI AnameTp kaHana B 6noke aon-
XKeH OTNnYaThCsi OT BHELWHEro AnamMeTpa nosepsiemMoro tepMomeTpa He 6onee yem Ha 0,5 mm. B guanasoHe
TemnepaTyp cabiwe 660 °C gonyckaeTcs pasznuyne guameTpos 4o 1 MM. AN ynyveHns TennoBoro KOHTakTa
peKkoMeHOyeTCsl UCMOMb30oBaTh pasfnuyHble TEnnonposoasMe BeLlecTBa, yKkasaHHble B [OKYMeHTax Ha
TepmocTar;

- rny6uHa norpyxeHus TC B 6510k gomkHa BbITb No kpaiiHell Mepe B 15 pas 6onbLe, Yem guameTp TC
nntoc gnuHa Y3, CyxobnoudHble TepmocTaThl (kanMbpaTopbl) pekoMeHayeTcsl UCNonb3oBaTh A nosepku TC,
avameTp KoTopbix He 6onee 6 mm. Ecnu TepmocTat UcnonbaytoT Ans nosepku TC gnametpom Gonee 6 mMm,
HeobXoaMMbl AONOMHUTENbHbIE NCCNEA0BaHNA HeoNpPeaeneHHOCTH, BbI3BaHHOW TEMMOOTBOAOM MO KOpycy
TepMoMeTpa B OKpYyXXatoLLyto cpeay, KoTopble AoMXKHbI BbiTh NpoBeAeHbI NPy NoBepke kanubpaTopa no Tpebo-
BaHUIO 3aKas4vrKa 4ns Bcex npeanonaraeMblx AMameTpos nosepsiemMblx TC;

4
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- ycnosus nosepkn TC AomkHbI BbITe MakcuManbHo NpUBInKeHbl K YCIOBUAM, B KOTOPLIX Bbia npose-
AeHa nosepka TepMocTaTa (TenonpoBogsLLme BewecTsa, CpeacTsa AA U30MsLMM BeipaBHMBaroLwero 6oka
CBEepXy, YMCo OHOBPEMEHHO nosepsieMblX TC).

6.5 AnnapaTypa gns peanusanuu penepHbIX ToUeK

6.5.1 Onsnosepku TC B AgnanasoHe TemnepaTtyp oT MUHYc 5 °C go nntoc 30 °C pekomeHayeTCA UCMofb-
30BaTh cneayowume penepHsle Todku MTLU-90 [1]:

- TpoWHyto Touky Bogel (0,01 °C);

- TOMYKY MnaBneHus rannus (29,7646 °C).

6.5.2 [ns peanvsaunn TPOWHOM TOUKA BOAbI 4OSMKHA BbITb MCNOMb30BaHa aMmryna TPOMHOM TOUKN BOAbI,
yCTaHOBMEHHas B HyneBon TepmocTaTt unu cocyg btoapa. [JonyckaeTcs UCNonb3oBaTh XUAKOCTHbIE TEpMO-
cTaThl, UMeloLne AeicTByOLee CBUAETENbCTBO O MoBepKe Win AeWCTBYIOWMIA aTTecTaT UcnblTaTenbHoro
oB6opyaoBaHus, 45t KOTOPbIX HECTABUNBbHOCTL NoAAEPKAHUS TeMnepaTypbl U HEPaBHOMEPHOCTL TemneparTy-
pbl B paboyem obbeme He npesbiwaet £ 0,01 °C.

6.5.3 [ns peanusauuny TOYKU NNaBReHUs rannus 4orxkHa BbITb UCNoNb30BaHa ycTaHOBKa, BKIloYatoLLas
B cebs amnyny ¢ 3annaeneHHbIM ranivem (ductoTa rannus He MeHee 99,9999 % no o6beMy), yCTaHOBMEHHYO
B TepMocTaT unu kanubpartop. AMnyna gosixHa 6biTe NoBepeHa ¢ MoMoLLbIo 3TanoHHbIX TC. TepMmocTaT gon-
eH UMeTb AeCTBYIoLLee CBUAETENLCTBO O NOBEPKE UMW AeACTBYIOLLNA aTTecTaT UCMbITaTellbHoro obopyao-
BaHUsi. YcTaHOBKa AoMxHa obecnevnTb BOCNPOU3BOAMMOCTL TeMnepaTypbl hasoBoro nepexoda He 6onee
£ 0,001 °C.

[MTpumeyaHune— OCHOBHbIE NMPUMHUMMBI peanu3auun hasoBbiX NEPEXogoB U3MOXeHb B AOKyMeHTe MexayHa-
poaHoro Giopo Mep u BecoB «[JononHuTensHas nHgopmaums K wkane MTLL-90» [6].

6.5.4 [nsnosepku B ananasoHe TeMmnepatyp ot 90 °C go 103 °C gonyckaeTcsi IpUMeEHsATb NapoBon Tep-
MocTaT, UMetoLniA AecTBYoLLee CBUAETENbCTBO O NoBepke UNU AeNCTBYIOWMIA aTTecTaT UcnbiTatensHoro
060pyAoBaHUA, 4151 KOTOPOro HecTabubHOCTL NoAAePXaHUs TemnepaTypbl cocTasnAeT He 6bonee+ 0,03 °C.

6.6 UsmeputenbHas annapatypa

6.6.1 [ns nsmepeHuns conpoTUBEHNS 3TaNoHHbIX U noBepsembix TC A0MKHbI GbITb NPUMEHEHbI MOCTbI
MOCTOAHHOMO N MepeMeHHOro TOKOB, Lt poBble MyNbTUMETPbI, MHOTOKaHasIbHbIE NPELU3NOHHbIE U3MEPUTENN
TeMneparypsbl, ycTaHOBKU TWNa aBTOMaTU3MPOBaHHOE paboyee MecTo ANs NOBEPKA TEPMOMETPOB CONPOTUB-
neHnsa (APM MTC), BHeceHHble B FocyaapcTBeHHLIA peecTp cpeAcTB usmepeHuin Poccuinckoin deagepauun,
pacluMpeHHas HeonpedeneHHOCTb U3MEpPEeHWU COMpOTUBMAEHUSI KOTOpbIX He npeBblwaet 1/10 gonycka
nosepsieMbix TC (B 3KBUBasieHTe CONPOTUBMNEHUST).

6.6.2 [1ns uaMepeHus1 CONPOTUBIIEHUS 3TANOHHBIX U NoBepsieMbIX TC MOryT 6bITb Tailoke NPUMEHEHbI
3MNeKTpou3MepuTerbHbIe YCTaHOBKW, BKovawowme B cebsl NpeunsnoHHble BONIbTMETPLI U MOTEHLMOMETPSI,
NCTOYHWUKM TOKa, 06pasLoBbie Mepbl CONPOTUBNEHUS, KOMMYTUPYIOLLME cpeacTBa U nepekntovaTenn. Pacwun-
peHHas HeonpeaeneHHOCTb U3MEPEHUsi CONPOTUBNEHMUS C YYETOM XapakTepUcTUK Bcex Npubopos, BXoaALUX
B COCTaB YCTaHOBKU, He AospkHa npeBbiwaTh 1/10 gonycka noBepsiembix TC (B 3KBUBanNeHTe CONPOTUBNEHUS).

6.6.3 Ecnu gns noBepku NPMMEHSIIOT U3MepuTennu TemnepaTypbl CO BCTPOEHHOW NporpaMmoi, No3so-
nAWen oTCUNTLIBATb NMoKasaHUs B eAvHULAxX TeMnepaTypbl UM oTKIOHeHUA TemnepaTtypbl oT HCX, To
HeonpeaeneHHOCTb U3MepPeHUs], BLINMOSTHEHHOTO C UCTOMNb30BaHWEM TakuxX U3MepuUTenen, He AoMKHa Npesbl-
waTb 1/10 ponycka nosepsieMbix TC.

6.6.4 EcnuBkayecTBe aTafIOHHOro TepMOMETPa UcnonbaytoT He TC, a TepMoMeTp Apyroro Tuna (Tepmo-
aneKTpuYeckuii npeobpazoBaTterb, XUAKOCTHBIA CTEKNSIHHBLIA TEPMOMETP U T. A.), TO HeobXxoANMEI COOTBET-
CTBYIOLWME MeTOAbI OTCUEeTa NMoKasaHUiA M usmepuTenbHble NpUbopbl.

6.7 [nsa nsMepeHust aNeKTpU4EeCcKoro CoONpOTUBNEHUS U3OMSILMA MeXAY BbIBOAAMU U 3aLLIMTHBLIM KOPMy-
coM TC gonmxkHbl 6bITb NpUMeHeHbl MerommeTpbl TUNos ®4102/01-1M, E6-17 unu apyrue nsmeputerbHble npu-
60pbl C BEpXHUM Npedenom usmepeHust He Huxke 500 MOM 1 npeaenom NorpewwHocTy, He npesbillaowum
+5%.

6.8 Mepea ucnonb3oBaHueM cpeacTs noBepkn TC Heo6xoAMMO NPOBECTU pacyeT OXuaaemMoin paciun-
peHHol HeonpeaeneHHocTU noBepky TC No AaHHBIM CBUAETENBLCTB O MOBEPKe TepMocTaTa unm kanubpartopam
0 MoBepKe BCeX 0CTalbHbIX UCMONb3YEMBIX CPEACTB U3MEPEHUIN N0 MeToAUKe, U3NOXEHHON B pasaene 11. Pac-
CYMTaHHas paclMpeHHas HeonpeaeneHHOCTs NoBepku TC (MK Npeaen NOrpeLUHOCTY NOBEPKN) AOMKHa BbIThb
B/1Ba pa3a MeHbLUe Tpebyemoro gonycka TC no FOCT P 8.625. Mpumep oLeHMBaHNA paclumMpeHHon Heonpede-
neHHocTn noBepkn TC knacca A npu temnepatype 95 °C B nabopatopuin ¢ UCMoSb30BaHUEM XUAKOCTHOro Tep-
MocTaTa npuBedeH B npunoxeHua B. TMpumep oOUEHUMBaHUA paclIMPEHHON HeonpeaeneHHOCTU
rpagyvpoBku TC B cyxobnodyHom TepmocTate npu Temnepatype 400 °C npveeaeH B npunoxeHum .
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7 YcnoBusi NOBEpPKX U Tpe6oBaHUA K KBanuduKaumm noseputenen

7.1 Mpun npoBegeHUn NOBEPKN A0MKHbI ObITb cObtogeHbl crieayrolmne yernoBus:

- Temnepatypa BO3dyXa B MOMeLueHWUn, NpeaHasHa4eHHOM A NoBepku, AofkHa 6biTb (20 + 5) °C;
OTHOCUTEeNbHasA BNaxHocTb He 6ornee 80 %; atMmocdgepHoe aasneHue oT 84 oo 106,7 klMa;

- BuUBpauua, Tpsicka, yaapbl, MarHUTHLIE MOMSA, KPOME 3eMHOT0, BNusiioLne Ha paboTy aTanoHHbIX TC 1
OPYrnx cpeacTs NOBEPKN, 4OMKHbI ObITb UCKIOYEHD;

- HanpsbkeHne NUTaHusl ceTu JormkHO ObiTh B Mpedenax, YCTaHOBMEHHbIX 3KcMyaTauoHHbIMIN JOKY-
MEHTaMU Ha cpeacTBa NoBepKu.

7.2 KnposeaeHMo NOBEPKU AOMKHBI ObITb AOMYLLEHEI NULA, UMetoLLne Heobxoanmyo KBanudunkauuno 1
aTTecTOBaHHbIe B Ka4ecTBe NoBepuUTenei.

8 Tpe6oBaHuA 6e3onacHoOCTU

8.1 HonxHel 6biTb cobnogeHsbl Tpebosarns TOCT 12.2.007.0.

8.2 CnegyeT cobniogaTe OCTOPOXHOCTb Mpu paboTe ¢ MacrsiHbIMU 1 COMEeBbIMA TepMocTaTamn, He
JonyckaTb nonagaHus Bnarun 8 pabouyto cpegy.

8.3 3anpellaeTtca TporaTtb HarpeThblh TC pykamu 1 KrnacTb ero Ha NerkosoCniaMeHsoWmecs noBepx-
HOCTH.

8.4 TMpKn MCNOMb30BaHNM CKWKEHHBIX ra3oB HeobxoaMmo cobniogaTb OCTOPOXKHOCTb U He AonyckaTb
nonagaHus XXMOKUX ra3oB Ha OTKPbITEIE ydacTku Tena. [MNpuy 3anonHeHun cocyaos [ibioapa 1 U3BnevYeHUm U3 HuX
oxnaxaeHHbIX TC HeobxoanMo Nonb3oBaThCs XonyaTobyMaXkHbIMU NepyaTkamu.

8.5 Mpu paboTe co cTekNAHHbIMY cocyaamMu [bioapa HeobXxoAUMMO NOMb30BaThCS 3aLUUTHBIMU OYKaMW.
He gonyckaeTcsl yNnnoTHATL fed B CTEKNSAHHBIX cocyAax MeTannm4eckuMm 1 OCTPOKOHEUYHBIMU NpeaMeTamu.

9 MNoaroToBKa K noBepke

9.1 MpoBepka AOKYMeHTaLuuun

Mepen npoBeaeHNeM NOBEPKUA NPOBEPAIOT HaNMUYNE: UHCTPYKLMUIA NO 3KCNNyaTauun cpeacTs NoBepku,
aTTecTaToB UCMbITaTenbHOro 06opyaoBaHus, CBUAETENLCTB O NOBEePKe CPEACTB U3MEpPEHUA, NnacnopTa, Knen-
Ma Unn cBMaeTenNbCTBa O NpeabiayLlen nosepke TC.

9.2 MoproToBKa cpeAcTB NOBEPKU

Bce cpencTBa noBepkn, Takue Kak TepmocTaThl, kKannbpaTtopbl, yCTaHOBKU ANA peanusauumn penepHbIX
TOYEK, U3MepuTenbHbIe NPUBOPHLI, A0MHKHBI BbITb NOATOTOBMEHLI K paboTe B COOTBETCTBUMN C UHCTPYKLIUSIMM MO
nxakcnnyaTaumu. lormkHo 6biTe 06ecneveHo NpaBunbHoe 3azemMneHue Npubopos U ACMKHBI BbITb BbIMOMHEHbI
BCce TpeboBaHnA 6esonacHOCTU.

9.3 JkcnepumeHTanbHas oueHKa HeonpeaeneHHOCTU e AUHNYHOrO U3MEePEeHUSl CONPOTUBNEHUA B
yCcrnoBuUsIX KOHKpeTHOM NoBepoYHoi naboparopuun

9.3.1 HeonpeaeneHHOCTb €AUHUYHOrO U3MEPEHUA CONPOTUBNEHNA ONPeaensoT Npu TemnepaTypax,
6nU3KNX K rpadyUpoBOYHBIM ToUKam, oTAenbHo Ana TC pasnuyHbIX HOMUHaNbHBLIX CONPOTUBNEHUI, NOoBepsie-
MbIX B AaHHOW nabopatopuun. [lonyckaeTca UCNonNb3oBaTb TEPMOCTaTUPOBAHHbIE Mepbl CONPOTUBIIEHUS C
HOMWHaMbHBIMU 3HAYEHUSIMU, BN3KUMU K HOMUHANBHBIM 3HaYeHUSAM noBepsaeMbix TC.

9.3.2 PekomeHayeTcsl IpPOBOAUTL U3MEPEHUSA B penepHON TouKe B HyneBom TepmoctaTte npu 0 °Cunus
BbICOKOCTaBWMbHOM XXMAKOCTHOM TepMocTaTe (HecTabunbHocTb He 6onee + 0,002 °C). MpoBoaAaT He MeHee 50
0TCYETOB CONpoTUBIEHUs U paccunTbiBaioT CKO pesynbTata nsmepeHus. ina asTomaTudeckmux Lmngposbix
MOCTOB He06X0AMMO NCNONb30BaTh Te Xe NapameTpbl NPpU NPOBEAEHUU KaXKAOT0 U3MepeHUs (BpeMSA UHTerpu-
poBaHuUA, BPeMs oTcyeTa U T. N.), 4TO 1 Npu NpoeeAeHn nosepkn. SHaveHue CKO u (r,,,) paccunTeiBatoT nnbo
aBTOMaTUYeCKN M3MepuTenbHbIM MOCTOM, NMBo, NpU perucTpauun nosepuTenem oTaenbHbIX OTCHETOB, MO
dopmyne

u(rlab) = (1)

rae N, — vuncno otcyeTos conpoTtusneHns TC;

R; — pesynbtar j-ro otcyeTa;
R, — cpefiHee 3HaveHWe CONpOTUBIIEHNS.
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10 MNMpoBeaeHne NoBepku N 06paboTKa pe3ynbLTaTOB NOBEPKU

10.1 BHelLUHUA 0OCMOTp, NpoBepKa MapKUPOBKU U KOMMITEKTHOCTHU

10.1.1 BusyanbHbii ocMoTp TC AorkeH nokasatb, YTO 3aLMUTHBIA KOPyC, BHELLHWE KMeMMbl 1 BHELLHWe
nposofa TC He NMeloT BUAMMBIX paspyLUeHWi, pesbba Ha kneMmax, KIeMMHbIX rofoBKax 1 WTyLepax He umeeT
MexXaH4eckux nospexaeHnia. TC ¢ sarpsisHeHHON NOBEPXHOCTLIO 3aLLUTHOW apMaTyphbl K NOBEpPKe He A0MNyCcKaroT.

10.1.2 Mpu BHeWHeM ocMOTpe AOMKHO OblTb YycTaHOBMNeHO cooTBeTcTBMEe TC TpeboBaHWsIM
FOCT P 8.625 B 4acTu MapK1MpoBKM N KOMMIIEKTHOCTU.

10.1.3 TMpu HeBbINONHEeHUN Tpe6osarmii 10.1 TC k ganeHelwen NoBepKe He A0NyCKatoT.

10.2 lMpoBepka aneKTpM4ecKoro conpoTUBEHUA U3ONSLUM TEPMOMETPOB CONPOTUBMEHUSA NPU
TemnepaTtype (20 + 5) °C

10.2.1 MoakntoyatoT KNeMMbl Npubopa Anst N3MepeHns NeKTPUYECKOro CONPOTUBIEHUS K BbIBOAAM Y
3awmTHomy kopnycy TC. MoaaroT usmeputensHoe HanpsbkeHne 100 B.

10.2.2 TokasaHus cHUMatoT B TedeHue 10 ¢ nocne nogayuv HanpsbkeHUst U UKCUPYOT MUHUMarbHoe 3Ha-
YeHue conpoTueneHus. ConpoTtuaneHue nsonsauumn TC gomkHo cooTBeTcTBOBaTL TpeboBaHnam FOCT P 8.625.
TC, He yaosneTBopstowme TpeboaHusam FOCT P 8.625, k AanbHelwWwei NnoBepKe He AoMycKatoT.

10.3 lNpoBepka OTKNOHEHUA COMPOTUBIIEHUS TEPMOMETPOB CONPOTUBMNEHUA OT HOMUHANbLHON
CTaTU4YeCKOM XapaKTepucTUKU Nnpu Temnepatype ot MmuHyc 5 °C go nnroc 30 °C

MpoBepky oTKoHeHUs conpoTusneHus TC oT HCX BLINOMAHAOT CrIMYeHUEeM € 3TanoHHbIM [06pa3LoBbIM]
TepmomeTpom npu 0 °C B HyreBOM TepmocTaTe unm cocyae [lbtoapa, 3anonHeHHoOM CMechbto fbAa v BoAbl, Npu
Apyror Temnepatype B AgnanasoHe oT MuHyc 5 °C go nntoc 30 °C B TepmocTaTax (KMAKOCTHBIX, CYyXOBMOUHbIX,
dnongHbIX) NMbo nsmepeHneM B penepHbIX ToUKax (TPONHOW ToUKe BOAbI, TOYKE NaBAeHUA rannms).

10.3.1 CnuyeHue c 3TanoHHbLIM [06pa3UoOBbIM] TEPMOMETPOM CONPOTUBNEHUA B XXUOKOCTHOM
TepMocTaTe

10.3.1.1 3tanoHHbii TC n nosepsiemblie TC nomewaoT B pabouunit o6bem TepmocTaTta Ha rinybuHy He
MeHee MUHUManbHOW rnyBuHbI NOrpyXXeHns, ykazaHHOW B nacnopTte Ha TC. Ecnu MoHTaXkHasa AnvHa nosepsie-
MbIX TC 6onee MUHMManbHOM riybuHbl NOTrPYXeHusa aTanoHHoro [obpasuosoro] TC nnu pasHa e, To Y0 Bcex
TC AOMKHBI HAXOAUTLCA Ha OAHOM ypoBHe. Ecnu MoHTaxHasa AnvHa nosepsemMbiX TC MeHee MUHUManLHON
rnyBuHbI MOrpyXeHus atanoHHoro [o6pasuosoro] TC, To TC norpyxaroT B TEPMOCTaT Ha MOHTaXKHYIO ASINHY U B
pesynbTaT nsMepeHust BBOAAT NONPaBKY Ha Nepenaj TemnepaTtypbl Mexay cpegHuMmn Toukamn Y3 nosepse-
MbIX 1 aTanoHHoro [obpasuosoro] TC (no 11.7).

MpumedaHune—INpunosepke TC MOHTaXHON ANMHON MeHee 50 MM pekOMeHAyeTCs1 UCTOoNb30BaTh NEPEnmnB-
HOM XWAKOCTHbIV TEPMOCTaT M cCneunanbHble CpeacTea AN repmMeTn3aunm KOHTaKTHOWM roNoBKU.

10.3.1.2 Moeepsiemble TC noaknio4aoT K U3MepUTENBHOW YCTaHOBKE B COOTBETCTBUM CO CXEMOWN coeau-
HEeHWA BHYTPEeHHUX NpoBoAoB TC 1 cxeMammn BHELHUX 3NeKTPUYecKUX noaxntoveHui npubopos. Heobxoanumo
cTporo cobntoaaTte MHCTPYKLMIO MO MNOAKIOYEHUIO U 3a3eMIEHUIO 3NeKTPoM3MepuTenbHoi annapatypsl. Moa-
kntoveHue TC Kk nepekrntodaTensaM A0MKHO obecneunBaTb HaAeXHbIA 3NEeKTPUYECKUin KOHTaKT. MoBepXHOCTb
HaKOHEYHUKOB U BbIBOAHLIX NpoBogos TC AomkHa 6biTb OvMLLEHa OT NMEHKM oKeuaoB. MaMepuTenbHbIn TOK
DOMXKeH COOTBETCTBOBaTb ykazaHHOMY B crneundukaumm Ha TC. Mpu ncnonb3oBaHUM 3NEKTPOU3MEPUTENLHON
YCTaHOBKMW NOCTOAHHOIO TOKa AofMkHa BbITb 06ecneveHa kKoMneHcaL A NapasuTHLIX TEPMO3NEKTPOABKYLLINX
cun (TOAC) Bo BpeMst usMepeHUi, Hanpumep NyTem NepeknioveHnst HanpasneHus Toka.

10.3.1.3 Mocne pocTwkeHUAa cTabunbHOro cocToaHua (conpotusnexHue TC He nameHsieTcs 6onee vyem
Ha 1/10 gonycka 3a 5 MUH) NPOBOAAT LIUKIN U3MEPEHUI: U3MePAIOT TeMNepaTypy aTanoHHbIM TC, 3aTem nocne-
[oBaTenNbHO U3MepPSIIOT cConpoTUBNeHne nosepaembiX TC 1 BHOBb NOBTOPAOT U3MepeHue atanoHHsIM TC. MNpu
NCMOb30BaHUN aBTOMAaTUYECKUX MOCTOB pe3ynbTaT KaXKA4oro UsmepeHus 4oSmKeH OblTb MoNyYeH Kak cpegHee
apudmeTUYeckoe 3HauYeHUe He MeHee YeM U3 NATN oTcYeToB. LIk namepeHunin noBTOpSAIOT He MeHee ABYX pas.
TemnepaTtypa aTanoHHoro TC 3a BCe BpeMs U3MepeHuin He AomkHa nameHuTbcst bonee yemM Ha 1/5 gonycka
nosepsembix TC.

MpumevaHuns

1 Mpwu ncnonb3oBaHUm ABYXNPOBOAHOW CXEMbI COEAUHEHNA BHYTPEHHUX BEIBOAOB U NMOAKITIOUYEHUA K U3MEPUTENL-
HOW ycTaHOBKe He06XxoaANMO U3 pe3ynbTarta nsmepenns conpotmenenmnsi TC BbMECTb 3HaYEHUE CONPOTUBNEHUS COEANHN-
TENbHbLIX NPOBOAOB U 3HAYEHME CONPOTMBMEHUSA BHYTPEHHUX BLIBOAOB (€CNM OHO YKA3aHO HA TEPMOMETpe unu B
CONpoBOANTENBLHON AOKYMEHTaLun).

2 Mpu ncnonb3oBaHuM TPEXNPOBOAHON CXEMbl COeANHEHUS BHYTPEHHNX BbIBOAOB HE06X0AUMO U3MepUTL Conpo-
TUBNEHNE MEXAY ABYMsi KOHTaKTamu, COeAUHEHHBIMM C LIENbI0, BKNOYaloLwWwen B cebsa Y3, n AByms KOHTakTamu, CoeANHEH-
HbIMW C Napon NPOBOAHMKOB, UAYWUX U3 OHOWN To4kn Y3, n 3aTem BbIMECTb 3HAa4YeHMe BTOPOro COMPOTUBNEHUS U3
3Ha4eHNs NepBOro.
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10.3.1.4 To gaHHbIM U3MepeHUiA paccuUTbIBaOT cpeaHee apudmeTnieckoe 3Ha4eHNe U pasmax Temne-
paTypbl B TepMocTaTte, cpefHWe 3HavyeHus conpoTuBneHuin nosepsemblix TC. [onyckaeTcs ucnonb3oBaTb
camocTosITesNIbHOE UIK BXoAsILLiee B KOMINIEKT NOCTaBKM CpeACTB NOBEPKN aTTeCTOBaHHOE NporpaMmMHoe obec-
neveHue, NpegHasHayeHHoe AN aBTOMaTU3auUMKM NPOLECCOB rpaayvpoBku U nosepku TC, o6paboTkm u
XpaHeHWsi pe3ynbTaToB.

10.3.1.5 PacyeT pacluMpeHHOW HeonpeaeneHHOCTU pesynbTata U3MepeHusi MPoBOAAT NO MeToauke,
n3noxeHHon B pasaene 11.

10.3.2 CnuyeHue ¢ 3TanoHHbIM [06pa3LO0BLIM] TePMOMETPOM CONPOTUBNEHUA NPU TeMnepaTy-
pe0 °C

10.3.2.1 AnsonpeaeneHuns conpoTtusneHnsa TC npu0 °C pekomeHAyeTCA UCNONBL30OBATL TepMOCTaT UN
cocya Abloapa, 3anofiHeHHbIA cMecbio MenkoApobneHoro Nbaa n oxnaxaeHHou Boabl. Jflea aormkeH GbITb
yBnaXkHeH N ynnoTHeH no Bce macce, YTobbl B CMecu nNbaa U BoAbl He Bbino Ny3bipen Bo3ayxa v U3nuLLKa Boabl.

10.3.2.2 Ycnosusa norpyxerdns TC 1 nogknoveHnsa K nameputenbHon yctaHoske —no 10.3.1.1 u
10.3.1.2. TonwuHa cnosi NbAOBOASHOW CMECU, OKpY>XKatoLLell TepMOMETPbI, He A0MKHA GbITb MeHee 30 MM.

10.3.2.3 Tlocne AoCTWXeHUSI CTabUNbHOro COCTOSIHUA NPOBOAAT U3MEepeHWe TemnepaTtypbl 3TanoH-
HbiM TC, 3aTem nocrnegoBaTenbHO U3MEpPSIIOT conpoTueneHune nosepsembix TC. Heo6xoanmo NnpoBecTu He
meHee 10 oTcuyeToB conpoTuBneHus Ana kaxaoro TC. Mo nony4yeHHLIM AaHHBIM paccYMTLIBAIOT cpeaHee
apudmeTudeckoe sHavyeHue conpoTtusneHna TC n CKO cpeaHero apudmeTU4eCcKoro sHa4yeHus.

10.3.2.4 PacyeT pacluMpeHHON HeonpeaeneHHOCTU pesynbTata uaMepeHuii NpoBoasaT No MeToauke,
WU3NOXEeHHOW B pasaene 11.

10.3.3 CnuyeHue ¢ o6pa3LoBbLIM TEPMOMETPOM CONMPOTUBIIEHUA B CYyXOGMOYHOM TepmocTarte
(kanu6parope)

10.3.3.1 Cyxobrno4Hble TepmocTaTbl peKOMeHAYeTCA MPUMEHATL ANA NoBePKU 1 rpagynposkn TC, ana-
MeTp Kopryca KOTOPLIX He NpeBbilwaeT 6 MM. Heo6xoaumo TouHo cobnogaTh yCnoBus 3arpyaku 6noka, 3asopbl
mexay TC 1 kaHanamu 6roka 1 ycnosus TenfioBoi u3onaumm 65oka, npu KOTopbix Obina NnposegeHa nosepka
kanubpaTopa.

10.3.3.2 Mepea ucnonb3oBaHUeM TepMocTaTa HE06X04UMO NPOBEPUTL YUCTOTY KaHANOB MeTanMyec-
koro 6r1oKka 1 pasmep KonbLeBbIX 3a30poB Mexay TC 1 BHYTPEHHUMWN CTeHKaMW KaHasroB, KOTOPbIe AOMKHbI
6bITb He 6onee 0,1 mm. lonyckaeTcs ucnonb3oBaHue 6noka ¢ KonbUeBbIM 3a3opom 4o 0,5 MM npu ycrnosum
3anorHeHNs 3a30pa Cy XM MENKOAMCNEPCHBIM NMOPOLLUKOM OKCUAA artiOMUHUS.

10.3.3.3 lMpunosepke TC ¢ norpy>xaeMoii 4acTbio NepeMeHHOro AameTpa HeobxoaUMo UCNONb30BaTb
MeaHble 1 laTyHHble TpybKM COOTBETCTBYIOWEro AnameTpa, obecneunsatoLyme NoTHYIO NOCaAKy Ha YTOHYEH-
Hyto yacTb nosepsaemoro TC.

10.3.3.4 MeTtoauka npoBeaeHus nameperHnin — no 10.3.1. PacueT HeonpegeneHHOCTU pe3ynbTaTa rpa-
OYWPOBKN MPOBOAAT NO METOANKE, U3OXEHHON B pasaene 11.

10.3.4 MNMoBepka TepMoMeTpa CONPOTUBIEHUA B penepHbIX TOUKax

10.3.4.1 lMoBepka B TPOWHON TOYKE BOAbI

MpeasapuTensHo oxnaxaeHHsln TC norpyxatoT B amnyny TPOMHOM TOUKU BOAbl, YCTAHOBIEHHYIO B Tep-
MocTaTte unu cocyae btoapa. amepeHus conpoTtueneHns TC HaunHaloT He paHee YeM Yepes 15 MUH nocne
norpy>xeHusi n NpodosrkatoT He MeHee 5 MUH. MNpoeoadaT He MeHee 10 oTcHeToB conpoTuBneHus. Namepurens-
HbI TOK AOIMKeH ObITb paBeH ykasaHHOMY B JOKYMEHTax Ha TepMOMETP KOHKpeTHoro Tuna. NokaszaHus usmepu-
TeNbHOW yCTaHOBKN He AOJKHbI PErMCTPUPOBATL TEHAEHLUNM K YBETMYEHUNIO UMW YMEHbLLIEHWUIO CONPOTUBEHUST
TC. Mo nony4YeHHbIM AaHHBIM paccyYUTLIBAKOT cpegHee apudmMeTnyeckoe 3HadeHne conpoTuenerHns TC n CKO
cpegHero apugmMeTieckoro aHavyeHns. PacyeT pacluMpeHHon HeonpeaeneHHOCTH pesynbTarta rpagynpoBKA
NpoBOASAT NO MeToAnKe, N3NOXKEHHONW B pasgerne 12.

10.3.4.2 TNoBepka B TOUKe MMaBneHus rannus

TC norpyxatoT B amnyny ¢ ransiMem nocre Toro, kak 3agpukcrpoBaHo Ha4yarno TemnepaTypHOn Nnowaaku
daszoBoronepexoga. TC noaknovaloT K yCTaHOBKE A1 U3MePEHUsI CONpoTUBNEHNS. amepuTenbHbIA TOK AoN-
XeH ObITb paBeH ykasaHHOMY B AOKYMEHTax Ha TEPMOMETP KOHKpeTHoro Tuna. Mocne ctabununsauum nokasa-
HWIA NPOBOAAT N3MepeHne conpoTuaneHns TC B TedeHWUe He MeHee 5 MUH. Heobxoaumo 3acukcupoBats He
MeHee 10 oTcueToB. He OMKHO BbITh BEISIBNEHO TEHAEHLM K YBENNYEHUHO UM YMEHbLUEHWIO CONMPOTUBIEHUS
TC B npouecce namepeHui. Mo nonyyYeHHbIM AaHHBIM paccYMThIBaOT cpegHee 3HavyeHne conpotueneHna TC n
CKO cpepgHero 3HaueHus. PacyeT paclunmpeHHon HeonpedeneHHOCTH pesynbTaTta rpagyMpoBKA NPOBOAAT Mo
MeToauKe, U3NoXKeHHON B pasaene 12.

10.3.5 Kputepuit rogHOCTU TepMOMeETpPa CONPOTUBIEHUSA

TC cunTaloT roaHbIM M A0NYCKatoT K AanbHerLWei MoBepke B TOM criyyYae, eCNM OTKIOHEHME ero ConpoTuB-
nenus ot HCX ¢ y4eToM pacluMpeHHOn HeonpeaeneHHOCTU pesynbTaTa N3MepeHnsi He npeBbillaeT AonycK
COOTBETCTBYIOLLEro KNacca, T. €. BbIMoIHeHbl 0AHOBPEMEHHO Ba HEpaBeHCTRa:!
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dR
(Re(t) = Ruox(t,) + UY = < +At,.

dRrR
(Rk (t ) - Rch(tX) - U)/E 2 —Atx,

rae R, (t,) — cpeaHee 3Ha4veHWe conpoTueneHus nosepsemoro TC, Om;
t, — cpeaHas TemnepaTypa, usmepeHHas aTanoHHsIM TC, °C;
Ryex(t,) — sHaveHve conpoTtusneHus TC no HCX npu temnepartype f,, Om;
U — paclumpeHHasi HeonpeaeneHHOCTb pesyfbTaTta usmepeHns conpotusneHus TC, paccuntaHHas

no MeToauKe, U3NOXeHHOW B pasaene 11, Owm;
% — yyBcTBUTeNbHOCTL TC no HCX npu temnepatype t,, OM/°C;
£At, — ponyck TC no FOCT P 8.625 npu temnepatype t,, °C.

10.4 MpoBepKka OTKNOHEHUSA CONPOTUBIEHUsI TepMOMETPa CONPOTUBNEHUA OT HOMUHAaNLHOW CTa-
TUYeCKoM XxapaKTepucTUKU Npu TeMnepartype ot 90 °C a0 103 °C

MpoBepky NpoeoaAT ans TC knaccos AA, A 1 B cnnyeHnem ¢ atanoHHelmM [o6pasuiosbiM] TC B knakocT-
HOM, Cyx0BnoYHOM UNM NapoBOM TepmocTaTe no metoanke, nanoxeHHon B 10.3.1. Kputepui rogHoctn —
no 10.3.5.

MpwumedaHu e — McnonbaoeaHne NnapoBbIX TEPMOCTATOB, PEanuUaytoLyX TOHKY KUIMIEHUs BOAbl, — B COOTBET-
CTBUW C TEXHUYECKUM ONMCaHNEM U MHCTPYKLMEN MO UX MPUMEHEHMIO.

11 Pacyer pacwuvpeHHON HeonpeaeneHHOCTV NOBEPKN TEPMOMETPOB
COMNpPOTUBIEHUsA B TepMoOCTaTe Unu Kanmbparope

11.1 CymmapHylo cTaHgapTHYIO 1 pacluMpeHHYo HeornpeaeneHHocTb nosepkn TC paccyuTeiBaloT AnNA
KaxkgoM Temnepatypel nosepku. Mpu pacyeTe cyMmapHoOi HeonpeaeneHHOCTU NOBEPKU YYUTBIBAIOT Heonpeae-
NEeHHOCTb M3MepPEeHMWA TeMnepaTypbl 3TanoHHbLIM [06pasLoBLIM] TEPMOMETPOM U HeonpeaeneHHOCTbL n3Me-
PEHHOro 3Ha4YeHWst COMPOTUBMEHUS MNOBepsieMoro TepMmoMeTpa. [Ansa pacyeTa WCNONb3YHT AaHHble,
nony4eHHble Npy NpoBeaeHnn namepeHnii (pasgen 10), gaHHble, NofyYeHHbIE Npy NpeaBapuTeNbHON aKene-
pPUMEeHTansbHOM oLeHKe HeonpeaeneHHOCTU, CBA3aHHON Co cnyvyanHbiMU 3thdpekTammn Nnpyu UsMepeHun B KoH-
KpeTHol noBepoyHoi nabopatopun (no 9.3), a Takke AaHHbIe, MpUBeAeHHbIE B CBUAETENLCTBAX O NOBEpKe
cpeacTB M3MepeHW: TepmocTaTta, kanubpaTopa, pernepHon Touku, atanoHHoro TC uU usMeputenbHOn
YCTaHOBKM.

11.2 Mpwn nUcnonb3oBaHMK CyXOBNOYHBIX TepMocTaToB (KanubpaTopoB) pacyeT HeonpeaeneHHoCTH,
NpUBEEHHbIN B HACTOALLE METOAMKE U OCHOBAaHHbIA Ha AaHHBIX CBMAETENbCTBA O NoBepke kanubpaTopa,
OTHOCAT TONbKO k NoBepke TC gnameTpom, He NpeBbILLaoLWLUM 6 MM.

11.3 3HaueHue TemnepaTyphl, ornpegenieHHoe No NokasaHusimM aTanoHHoro TC, paccunTeiBatoT no op-
myre

t=t(R,), (3)
rae t(R,) — cpeaHeapudmeTUdeckoe 3Ha4YeHUe U3 PesynbTaToB U3MePeHNsa TemnepaTypsl, onpeaensemoe
no cpopmyrne
1 N
ts (Rs ) = N z t(Rsi )s (4)

n
=N

rae N — 4ncno namepeHnin conpoTUBAeHNA aTanoHHoro TC, BbINOMHEHHbIX NPY rpagynpoBKe;
R; — 3HaueHue conpoTueneHus stanoHHoro TC npu i-M nsmepeHun;
KR;) — 3HaveHVe TemnepaTypbl, COOTBETCTBYIOLLEE /MY UBMEPEHWIO, paCCHUTAHHOE MO UHTEPMOMALMOHHON
3aBMCMMOCTM COMPOTUBIIEHNE — TemnepaTypa, NpUBedeHHON B CBUAETENbCTBE O NMOBEPKE 3TanoH-

Horo TC.

MpumeyaHue— lMpy NCNONb3OBaHUM 3TANOHHBIX TEPMOMETPOB APYIVX TUMOB CpedHee 3HavYeHne Temnepa-
Typbl ONPeAensoT Mo NoKa3aHUsIM COOTBETCTBYIOLLMX YCTAHOBOK U C y4€TOM COOTBETCTBYIOLMX UHAVBNAYANbHbLIX MHTEP-
NONSILMOHHBIX 3aBUCUMOCTEMN.

11.4 BrogxkeT HeonpeaeneHHOCTU Ans TemnepaTypbl, USMepeHHo aTanoHHbIM TC, BkntovaeT B cebs
cneaylowme cocTasnsoLwme:
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11.4.1 CTaHgapTHyto HeonpeaeneHHOCTb, 06YCMNOBNEHHYO CrlyYaiHbiMn adpeKTaMmn Npu usmepeHmsix
U(rjp1—;), PaccUUTLIBaLOT kak CKO cpeaHero sHaveHus pesynbTatos U3MepeHuin, BbINOMHEHHBIX B OHOM U3Me-
puUTenbLHOM LiMKIe aTanoHHbIM TC no chopmyne

U(ljgp1)

U(pap1—) = N ®)

rae u(r;,,,) — CKO eanHnuHoro nsMmepeHusa conpoTuenerns atanoHHoro TC, onpeaenextHoe no 9.3;
N; — 4ncno usmepeHuii B 04HOM U3MePUTENBHOM LinKNe.
11.4.2 CraHgapTHyto HeonpeAeneHHOCTb, 06YCNOBMNEHHYI0 HeCTabunNbHOCTLIO TeMnepaTypbl B TEPMO-
cTaTe 3a BpeMsi BCeX LIMKII0B u3MepeHnn, u(t,) paccunTbiBaioT MeToaom no tuny B no chopmyne

= tmax _tmin
L (6)
raet b . — COOTBETCTBEHHO MakcuManbHaa U MUHUMarnbHas TeMnepaTypa, n3mMepeHHaa 3TanoHHbIM TC
max’ “min

3a Bpemsi NpoBeeHUs BCeX U3MEPUTENbHLIX LIMKITOB.
11.4.3 CraHpapTHy0 HeonpeaeneHHOCTb rpaayupoBku sTanoHHoro TC (&) paccunThiBaioT no gop-
myne
ud,) =Uy2, )
rae U, — paclumpeHHas HeornpeaeneHHOCTb rpagyupoBKy 9TaloHHOro TepMoMeTpa npuk = 2, npuseeHHasn 8
CBUAETENbLCTBE O ero NoBepKe (M AoBepUTENbHAA NOrPELLHOCTb NPU A0BEPUTENBHO BEPOSITHOCTA
95 %).
11.4.4 CTaHOapTHY0 HeonpeaeneHHoCTb, OBYCNOBMNEHHYI0O HETOYHOCTbIO 3MeKTPOU3MepUTENbHON
YCTaHOBKW, u(dr;) paccunTbiBalOT crieaytoLwnum o6pasom:

udr) = UJ2, (8)

roe Us — pacluMpeHHasi HeonpeaeneHHOCTb U3MepeHuaA Npu k = 2, npuseAeHHan B CBUAETENLCTBE O MOBEPKe
YyCTaHOBOK ANnd nsamMepeHusa conpoTuesnieHnA.

MpumedvaHusn

1 Ecnv B cBugeTenscTBe 0 NOBEPKe yCTAHOBKM yKa3aH npeger AonyCKaemMon NorpewHocTn + A nps TO CTaHAAPTHYIO
Heornpe/erieHHOCTb PAcCHMTLIBAKOT METOAOM Mo Tuny B (HopmanbHoe pacnpegenexue) no dopmyne u(dr,) = Anp/3.

2 EcnnuameputenbHbll MOCT paboTaeT ¢ BHeluHel 06pa3LoBoin mepoi CONPOTMBNEHNS M U3BECTHBI CTaHAapTHas!
HeornpeaeneHHoCTb U, N3MEepAeMoro oTHoWeHUa S = RTC/R06P, a TaKKke CTaHAapTHan HeonpeaeneHHOCTb rPagynpoBKU
mepbl u(6R026p2?, TO CTaH,D,?;lpTHZyPO HeonpeaeneHHoCTb u3mepeHusi conpotnenenns TC u(drg ) onpeaensiot no dopmyne
u?(ory) = S2u (8Rqgp) * Roop Us-

11.4.5 CraHgapTHYO HeonpeaeneHHOCTb, BbI3BaHHYH OrpaHUMeHHON paspeluatowen cnocobHOCTBI0
OTCYETHbIX YCTPONCTB 3MeKTPON3IMePUTENIbHON YCTaHOBKM, U(df,) oLieHnBatoT no Tuny B no popmyne

a
u(ér,) = -5, 9
( [‘S) ‘\/5 ( )
roe = a,, — paspeLuarollas cocobHOCTb YCTaHOBKM ANA M3MEPEHNS CoNpoTUBNEHWS aTanoHHoro [o6pasuo-

Boro] TC.
11.4.6 CTaHOapTHYO HEonpeaeneHHOCTb U3-3a HecTabunbHOCTWM 3TanoHHoro [o6pasuoBoro]TC 3a
MeXnoBepoyHbIN MHTepBan u(dty) oLeH1BaoT MeToAoM no TUMy B no dopmyne
a
u(dt) ==L, (10)
V3
rae £ ar — UHTepBas BO3MOXHOrO N3MEHeHNA CONPOTUBEHWs aTanoHHoro TC B TPOMHON TOUKE BOAbLI B TEM-
nepaTypHOM 3KBUBaNEHTe, ornpeaeneHHblA SKCnepuMeHTansHo Npu Nepuoanyeckoi nosepke stTa-
noHHoro [o6pa3uoBoro] TepMomMeTpa 1 NpuBeAeHHbIA B CBMAETENLCTBE O ero NoBepkKe.
11.5 CoctasnsioT 6rogxeT HeonpeaeneHHoCT! M3MepeHin TeMnepaTypbl 3TafloHHbIM [06pa3LoBbIM]
TC (cm. Tabnuuy 2).

10
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Tab6nunuya 2— BbiogKeT HeONpeaeneHHOCTU N3MePeHnii TeMnepaTypbl 3TanoHHbIM [06pasLoBbIM] TEPMOMETPOM CO-
npoTUBIEHNA

OueHka cTaHgapTHOW KoathcpuumenT Bknap B cymmapHyto
NeToYHnK HeonpeaeneHHoCcTH HeonpeaeneHHoCTHu, T1n, BMSHIS CTaHOapTHYO
pacnpegeneHue, metoa pacyeTta HeonpeaeneHHocTb
CnydanHble adhekTbl Npu name- Tun A, HOpmansbHOe pacrpe- e u(r )C
peHun Aenexue, u(r,,, ), 11.4.1 ! lab 171
HectabunbHocTb TemMnepaTypsl B Tun B, paBHOMepHOe pacrpe- 1 u(t)
TepMocTare aenexue, u(t,), 11.4.2 s
["pagyvpoBKa 3TanoHHOMo TEPMO- Twn B, HopmanbHoe pacrpe- 1 u(sty)
meTpa aenexue, u(dt ), 11.4.3 ¢
[MoBepka mamepuTenbHOM ycTa- Tun B, HopmanbHoe pacrpe- 1 iu(éir)
HOBKM penewve, u(dr,), 11.4.4 o} c
Paspewatowas cnocobHOCTb 13- Tun B, paBHOMepHOe pacrpe- 1 1 u(sr,s)
~ rs.
MEepUTENBbHON YCTAHOBKU aenenwe, u(dr, ), 11.4.5 C, Cy
HecTtabuneHocTb 3TalNoHHOIO Tun B, paBHOMepHOe pacrnpe-
TEPMOMETPa 33 MEXNOoBepouHbld | nenexve, u (&), 11.4.5 1 u(dtr)
WHTepBan

MpumeyaHune—C, —kosthPpuUUneHT YyBCTBUTENLHOCTU 3TanoHHoro TC dR/dt, Om/°C, onpeaensembiii npu
Temneparype . no ypasHeHuio, NpuseJeHHOMY B CBUAETENbLCTBE O nosBepke TC.

11.6 CyMMapHyto cTaHAapTHY0 HeonpeaeneHHOCTb pesynbTata UsMepeHua TemnepaTypbl 3TanoHHbIM
TepMoMeTpoM U (t,) paccunTbiBaloT No popmyne

2

ut) = \/iuzmab” DUt )+ U0+ o ) (o) + 3t (1)
1 1 1

MpwnmedaH e — PacyeT HeonpegeneHHOCTU U3MepeHnsa TeMnepaTypbl NPU NCNONb30BAHUKN 3TaNOHHLIX TC,
NS KOTOPbIX XapakTepHbl Apyrme MyHKUUKN Npeobpas3oBaHnsi, NPOBOAAT aHANOMMYHO BbILLEU3NOXEHHOMY.

11.7 3HaveHune conpoTueneHus rpagynpyemoro TC npu Temnepartype t, paccuuTbiBatoT no chopmyne
Rt,) = Rys(t) + C;8te, + C, 8y, (12)

X

rae C, — koadduumeHT vyscTBUTENBbHOCTU TC dR/dE, onpeaensemsii no ypasHeHnto HCX TC npu Temnepa-
Typet,;
&g, — nonpaska, pasHas M3MEHEHWIO TemnepaTypbl N0 BEPTUKanNbHON ocu pabovero o6bema TepmocTaTa
nnu kanmbpaTopa Mexagy cpegHein Toukon Y3 nosepsiemoro TC v aTanoHHoro TC;
&z, — nonpaska, paBHas N3MeHeHo TeMnepaTtypbl N0 Fopu3oHTanbLHon ocu Mexay Y3 nosepsemoro TC un
aTanoHHoro TC (Unu mexay kaHanamu 6noka cyxobno4Horo kanubpaTopa).
R,(t,) paccunTLIBaIOT Kak cpeaHee aputhMeTn4ecKoe sHaueHne pesynbLTaTos UsMepeHnst ConpoTusre-
Hus TC npu rpagyunposke no 10.2.1 no cdoopmyne

N
1
Ri(t) = NZRki: (13)
i=1

rae N — 4yncno namepeHnin conpotusnerHns TC;
R,; — pesynbTart j-ro nsmMepeHus cornpotmsneHus TC.

MprvmMmeyaHwue—TlonpaBky Ha BepTuKarbHbI U FOPU3OHTANbHbLIA PaAMEHTLI TEMNEpaTypbl BBOAAT MO
pesynbTatam uccrneaoBaHuii TepMocTara B noBepoyHol nabopatopumn. Ecnv npy noeepke Tepmoctata unu kanubpaTtopa
rpagveHT TemnepaTypbl Obl ONpeaeneH TONbKO B BUAE NPeaenoB OTKIOHEHUs) TeMMepaTypbl OT CPeAHEero aHauyeHus
* agy + ag, NMbo ecnu HemaBecTHa anrHa Y3 nosepseMbIX TEPMOMETPOB, TO NONPAaBKM NPUMHUMAIOT paBHbIMK Hyno. pa-
OVEHT yYnTbIBaOT TONbKO BBEAEHUEM HeonpeaeneHHocTM no 11.8.4.

11.8 BlompkeT HeonpedeneHHOCTU M3mMepeHWin conpoTmeneHnss TC BkovaeT B cebsi cnegyolime
cocTasnsiowime:

11.8.1 CraHgapTHyl HeonpeaeneHHOCTb, 06YCNOBNEHHYO cryyYaiHbiMK addekTammn npn nsmepeHu-
51X, BBIMOMHEHHBIX B OIHOM U3MepUTeNbHOM Lukne nosepsieMbiM TC, u(r;,,,_;) oLieHMBaloT no hopmyne

11
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U(ljab2)

u(r,abz_j) = JN_ , (14)
i)

rae u(r,,,,) — CKO eanHnuHoro nsmeperus conpotusnenus TC, onpeaeneHHoe no 9.3;
N, — yucno nsmepeHui conpotusneHns TC B kaxxaoM Lnkne.
11 .é.2 CraHgapTHYH HeorpeaeneHHOCTb U3MEePEHWNIA NPU NoBepPKe 31EKTPOUIMEPUTENBHON YCTaHOBKN
u(&,) paccunTLIBaOT cneaytoLmm o6pasom:

u(dr,) = U2, (15)
rae U, — paclumpeHHas HeonpeaeneHHocTb usMepeHus npuk = 2, npuseaeHHast B CBUAETENLCTBE O NOBEpKe
YCTaHOBKM ANA nsmepeHus conpotusnexus TC.

NMpumeuaHune—Ecnu B cBUAeTENbCTBE O NOBEPKE YCTAHOBKM yKa3aH npeden AonyckaeMomn norpewHocTy
£ A, TO CTaHAAPTHYIO HEONPeAEneHHOCTL PAaCCUMTLIBAIOT METOAOM Mo TuNY B (HopmansbHoe pacnpeaenenne) no bopmy-
ne u(dr,) = Anp/3.

11.8.3 CraHgapTHyto HeonpeaeneHHOCTb, 06YCNOBIIEHHYIO OrpaHUYeHHON pa3peluaioLei cnocobHoc-
Thi0 OTCHETHBIX YCTPONCTB 3MEKTPOM3MEPUTENBHON YCTAaHOBKU, U(3,,) PaccunThIBalOT No popmyne
a
u(r, ) =7k, 16
roe t a, — paspeluaioLiasn cnocobHOCTL yCTaHOBKM AN UsMepeHns conpoTtueneHna TC.

11.8.4 CraHgapTHble HeonpeaeneHHoCTN, 0bycroBneHHbIe BePTUKaNbHBIM U rOPU3OHTarnbHbLIM rpagu-
eHTaMun Temneparypsl B TepMocTarte unu kanubpaTope, u(dtg,), u(dte,) paccunTeiBaloT no hopmynam:

ar ar
U(Stm =— u(&Fz) =—, (17)
V3 V3
rAe * agy, £ ag, — AWanasoH WU3MEeHeHUs NonpaBoK K TemnepaType, OLEHUBAeMbIN 3KCNepUMeHTanLHO Npu
roBepke TepmMocTaTta unu kannbparopa.
11.9 BromxeT HeonpeaeneHHoCTN usMepeHus conpotueneHna TC npeactasneH B Tabnuue 3.

T a6nuua 3 — biogxKeT HeonpeaeneHHOCT N3MEPEHUS COMNPOTUBIIEHNS TPAAYNPYEMOro TEPMOMETPa CONPOTUBINEHUSA

OueHka ctaHgapTHoON KoadpcmuumenT Bknag B cymmapHyio
NcTouHMK HeonpeaeneHHOCTH HeonpeaeneHHocTu, Tun, CTaHaapTHYO
pacnpeaeneHue, MetToauka pacyeta BMAHS HeonpeaeneHHoOCTb
Cny4aviHble atbdekTbl Nnpn name- Tun A, HOpmanbHOe pacnpe-
peHMm penewve, u(r,.., ), 11.8.1 1 UFiab2—j)
’ lab2—j/ o
[MoBepka uamepuTenbHoOW ycrta- Tun B, HopmanbHOe pacnpe-
1 u(dry)
HOBKM nenexve, u(dr,), 11.8.2
Paspewatowasn cnocobHoCTb U3- Tun B, paBHOMepHOe pacnpe-
) 1 u(drx)
MepUTENBbHON YCTaHOBKU aenewe, u(dr,), 11.8.3
MMepenag TemnepaTyp no BepTu- Tun B, paBHOMepHOE pacnpe- c
. 2 Cy u(dte1)
KanbHomn ocu pabovero o6bema Aenenue, u(dt.), 11.8.4
[Mepenag Temnepatyp no ropu- Twn B, paBHoMepHOe pacnpe-
30HTanbHOM ock paBovero obbema | aenewme, u(®y,), 11.8.4 G, Co u(ir2)
(nMbo mexpy kaHanamu B 6noke)

11.10 CymmapHyto CTaHgapTHYto HeonpeaeneHHocTb usMepeHus conpotusrneHna TC U (R,) oueHusa-
0T No hopmyne

USRY) = U (g )+ UP (B )+ UP(Brry ) + CRUP(Bteq) + CEUP(ts) (18)

11.11 CymmapHylo cTaHaapTHYlo HeornpeaeneHHocTb U, (R) 1 paclumpenHyo HeonpeaeneHHocTb U
nosepku TC B kKaxxgo TeMnepaTypHO TOYKE pacCcHnTbIBAIOT No hopmynam:

UR) = C3UA(t, )+ UA(R, ) ; (19)
U=kuyR), (20)

raoe k — koacbpunumeHT oxeaTa.

12
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11.12 PesynbTaTt noBepku

Mpw k = 2 conpoTuBnNeHue rpagynpyemMoro TepmomeTpa rnpu TemnepaTtype f, HAXOAUTCA B UHTepBane
R(t) = U c BepoaTHoCTbIO 95 % B NpeanonoXeHun HOpMarnbHOro 3akoHa pacnpeaeneHus. Heonpeaenen-
HoCTb noeepku TC B eanMHMUAX TeMnepaTypbl paccHUTbIBaOT AeneHneM U Ha koaddpuumeHT vyBCcTBUTENb-
HoCcTU C,.

12 Pacuert paclumpeHHOM HeonpeaeneHHOCTU NOBEPKU TEPMOMETPOB
CONPOTUBAIEHUA B penepHoOn Touke

12.1 3HaueHue TemnepaTypbl penepHoi ToUkK f, U pacluMpeHHas HeonpeaeneHHOCTb 3TOro 3HaYeH s
U(t;,) nomxHel 6bITb NpMBeAeHbI B CBUAETENLCTBE 06p aTTecTauMu yCTaHOBKM C amrynon Afis peanusauuu
penepHoi Touku. CTaHAapTHYtO HeonpeAeNneHHOCTL TemnepaTyphbl U(ty,) paccuuTLIBAIOT Mo hopmyne

ult,,) = Ult,)/2. @1

12.2 BrogxeT HeonpeaeneHHOCTU U3MepeHus conpoTueneHns TC cocTaBnsaoT aHanormyHo 11.8—11.9.
CraHgapTHylo HeonpeaeneHHOCTb, 06ycnoBneHHyto cnyyaiHbiMu adhcdekTamu Npyu M3MepeHusIX, paccUnTbl-
BatoT no popmyne (14) kak CKO cpeaiHero sHa4eHna pesyrnbTaToB u3mepeHunin conpotuenerms TC B penepHon
Touke. CymmapHylo cTaHAapTHYI0 HeonpeaeneHHocTb U (R,) paccuuteisaloT no gopmyne (19). B GopkeT
HeonpeaeneHHOCTU He BKOYaloT CTaHAapTHLIE HeonpeaeneHHOCTU, 06ycnoBneHHble BepTUKanbHbIM U ropu-
30HTanNbHLIM rpagueHTaMmn TemnepaTtypbl B 61oke.

12.3 CymmapHyto cTaHAapTHYI0 HeonpeaeneHHOCTb U (R;,) U pacluMpeHHyto HeonpeaeneHHocTb Uy,
nosepku TC B penepHoi Tovke onpeaensoT No hopmynam:

uRy) = [Caul(ts,) + U2(R, ) 22)

U, = kuR,). (23)

roe k — koadbnLmMeHT oxeaTa.

12.4 PesynbTaTnoBepku

Mpuk = 2 3Ha4yeHne conpoTuBneHuaA rpagynpyemoro TC npu TemnepaTtype tfp HaxXoauUTCA B UHTepBane
R, = U c BeposiTHOCTLIO 95 % B NpeanonoxeHnuM HopMarnbHOro 3akoHa pacnpeaeneHus BepostHocT. Heon-
peaeneHHocTb NoBepky TC B eAuMHMLAX TeMnepaTypbl paccuuTbiBatoT AeneHuem U Ha koadpruumeHT YyBCTBU-
TenbHoCcTn C,,.

13 OdropmneHue pe3ynbLTaToB NOBEPKU

13.1 Bnpouecce NoBepku NoBepuTeNb AOIBKEH BECTU MPOTOKOI MOBEPKU, BKITIOUAIOLLUNA B ceba cneayto-
LiMe AaHHble: HaumeHoBaHue U TUn TC, cepuitHeiri Homep TC (unu naptumn TC), paboyunii aAManasoH Temnepartyp
TC, ycnoBHoe o6o3HaveHne HCX, HanmeHoBaHWe 3aKka3unka, JaHHbIe U3MEPEHUN, 3aKIloYeHue O roAHOCTH,
Aaty noeepku, hammnumio noseputens. LonyckaoTcst KOMMNbIOTEPHBIE 3anNncu U XpaHeHWe NPOTOKoMa NnoBepKn.

13.2 Tpw nonoxmnTenbHbIX pe3ynbTaTax NnoBepkn Ha cooTBeTcTBUE Aonyckam no FOCT P 8.625 Ha kop-
nyc TC HaHOCAT kKNenmo Unn ohopMnNAIT CBUAETENBLCTBO O NOBEPKE, B KOTOPOM YKa3bIBaloT HAUMEHOBaHUE U
TN TC, cepuitHbiin Homep TC (Mnu napTun TC), pabouuit avanasoH Temnepatyp TC, ycnoBHoe obo3HavyeHne
HCX, knacc gonycka 1 cpok AencTeus ceugetenscTsa. [lognucb noBeputens yaocToBepsitloT OTTUCKOM NMoBe-
PUTENbLHOro Knenma.

13.3 TMo cornacoBaHuUio € 3aKka3umMkoM B CBUAETENbCTBE O NoBepKe AoNyCckaeTcs yKasbiBaTb pe3ynbTaThl
n3MepeHuiA, NonyvyeHHble Npu NpoBeAeHUM MOBEPKU, U UX HeonpeaeneHHOCTb.

13.4 TMpwnoBepke, BKoYatoLel B cedsi rpagyMpoBKy TepMOMETPa, BbIAaOT CBMAETENbLCTBO O NOBEpKe,
cogepxallee cneayrolimMe faHHble:

- Tun TC, cepuiiHblii Homep TC (unu naptum TC), AnanasoH TemnepaTyp;

- Tabnuuy 3Ha4veHuin conpoTmeneHus TC Npu Bcex TeMnepaTtypax rpagynpoBKu;

- paclUMpeHHYI0 HeonpeaeneHHOCTb u3MepeHus conpoTusneHus TC B kaXaon rpaaynpoBoYHON Touke
nnBo B pasNMYHLIX AnanasoHax Temneparyp;

- WHTepnonsuMOHHYIO 3aBUCUMOCTL COMPOTUBIEHNE — TeMnepaTtypa, onpedeneHHyo no pesynbtatam
rpadyvpoBku ¢ ykasaHnem scex koaddpuumeHTos nonvHomMa Kannengapa — Ban [rozeHa (KBA) nu6o MTLL-90;

- CPOKeNCTBUA CBUAETENbLCTBA;

- MoANUCH U KNeMMo NoBepUTEnsi.

13.5 MNpu oTpuuaTtenbHbIX pesynbTaTax MoBEepPKN OTTUCK NOBEPUTENIBHOIO KIleMa racaT Unu aHHynnpy-
0T CBUAETENLCTBO O NOBEPKE U BbIAAIOT U3BELLeHUe 0 HenpurogHocTn TC ¢ ykasaHUeM NpUYunH.

13
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MpunoxeHne A
(pekomeHayemoe)

MeToguka noctpoeHus I/IH,DMBVIAyaHbHOVI 3aBUCMMOCTU conpoTuBleHUe—TeMNepaTypa
AnA NNaTUHOBLIX TepMOMETPOB CONpPoOTUBNeHUuA

A.1 Tpagyvpoeky TC 1 nocTpoeHne MHAMBKMAYanbHON 3aBUCMMOCTU CONPOTUBIIEHNE — TeMnepaTypa NPoOBOAAT
KaK COCTaBHYIO 4acTb MOBEPKM Ans nnatuHoBbiX TC, TpeboBaHMsA K TOYHOCTM KOTOPbLIX OTnuyatoTcs oT TpeboBaHumi
FOCT P 8.625.

A.2 Tpapyvipoeky TC NpoBOAAT CNIMYEHNEM C STanoHHbIM TC B TepMocTaTax unv kanubpartopax um nuamepeHnemM
conpoTtuenexusi TC B penepHbIX TOYKaX.

MpumMmeyaHune—B npunoxenun [ NpMBEAEH NpUMEp OLEHVMBAHUA HeonpeaeneHHoOCTH rpagyvpoBku TC B
cyxobnovHom kanubpartope npu Temnepatype 400 °C.

A.3 [ns nocTpoeHus MHOBMAYAansHON 3aBUCUMOCTY CONPOTUBIIEHNE — TeMnepaTypa nnatnHoBbIX TC NnpumeHs-
0T ABE OCHOBHbIe Moaenu: pyHkuuto Kannengapa — Ban [diosena (KBO) v meToauky MTLL-90. laHHble Mmogenu peanusao-
BaHbl B 6ONBLUMHCTBE COBPEMEHHbIX BTOPUYHbIX NpeobpasoBaTtenen.

A4 Onsa nnatmHoBbix TC mMogeneto, Hanbonee TOYHO peanuaylowel MexXayHapoaHylo TemMnepaTypHyIo WKany,
aBnsietca metogmka MTL-90. ®yHkums Kannengapa — Ban [io3sena (dyHkums KBL) siBnsetca annpokCUMupytoLwen
MOZEnblo, KOTOpasi UMeeT HeyCTPaHMMoe cucTemMaTudeckoe oTknoHenme ot MTLL-90, orpaHnymBatowee TOHHOCTb N3Me-
peHns Temnepatypsl natnHoBbiM TC. CuctemaTnyeckoe oTknoHeHne dyHkumm KB ot MTLLU-90 anst pasnuyHeix guana-
30HOB TEMIepaTyp NpeacTaBneHo Ha pucyHke [.1 npunoxenuna [.

A.5 MocTpoenne cbyHkumm Kannenpapa — Ban JiozeHa

A.5.1 dyHkuusi KBl nmeeT cneayownii Bua;

Ons ananasona temnepaTtyp 0T MmuHyc 200 °C go 0 °C:

R:= Ro[1 + At + B + C(t — 100 °C)t?). (A1)
Ons guanasona temnepatyp o7 0 °C go 850 °C:
R:= Ro(1 + At + Bt?), (A2)

rae R, — conpoTuenenve TepmomeTpa, Om, npu Temneparype ¢ °C;
R, — conpotvenexue TepmomeTpa, Om, npu Temnepartype 0 °C.

Ins onpegeneHns YeTbipex HEeM3BECTHbIX koadduumeHToB Ry, A, B, C B dhopmynax (A.1), (A.2) neobxoanumbl
pe3ynbTathl rpagympoBku TC no kpanHen mepe B Tpex Toukax Boiwe 0 °C n B ogHon Touke Huxe 0 °C.

A.5.2 TOYHOCTb MHTEPNONALNOHHON PYHKLIMM 3aBUCUT OT HeonpeaeneHHOCTH rpagympoBky TC B TeMnepaTypHbIX
TOYKax, OT YMCNa TOYEK U MHTEPBana TeMnepaTtyp Mexgy ToHKamu.

A.5.3 Metog noctpoenuns dpyHkumm KBl npym MMHMMAaNLHOM Yncrie TEMNepaTypHbIX TOYEK PEKOMEHAYETCS UCMONb-
30BaThb TONbLKO Npu rpagyvposke TC B penepHbIX Toukax Nnbo npy rpagympoBKe B BbICOKOCTaOUIMBHOM KMAKOCTHOM Tep-
MOCTaTe B Y3KOM Ziuarna3soHe Temneparyp. Pekomengyetcsa nposecTtu rpagympoBky npy temnepartype 0 °C v B AByX ToUkax
pabouero ananasoHa Bbiwe 0 °C ¢ NPMMEPHO paBHbLIM UHTEPBANOM TEMNEPaTYp M Npy TemnepaTtype HwxkHero npegena TC,
ecnu atoT npeaen Huxe 0 °C. HeonpeaerneHHOCTbL M3MEPEHHON TeMnepaTtypbl 6bICTPO Bo3pacTaeT npu 3KCcTpanonsumm
MHTEPNONsILMOHHONM hyHKUMM. [o3TOMY aKCTpanonsums gonycrumaHe boneevyemHa 20 °C 3anpegensi rpagyupoBOYHOIO
AvanasoHa.

A.5.4 lMpuuncnonbaoBaHum ans rpagyvposky TC kannbpaTopoB Unn TepMOCTaToB B iMana3oHe Temneparyp 6onee
300 °C pekomeHayeTcs NPOBECTU NPagAyMPOBKY HE MEHee YeM B NSATU TeMMNepaTypHbIX TOYKaxX ¢ MHTEpBarnom He bonee
50 °C. B gaHHOM criy4ae MHTEPMNONAUNOHHYIO (OYHKLMIO pACCUMTBLIBAIOT C NOMOLLBIO aNNPOKCUMALIMKN MO METOAY HAUMEHb-
LIMX KBaZpaToB.

A.5.5 B amnanasoHe Temnepatyp oT 0 °C go 160 °C kpuBusHa dyHkumm KB[] ouenb mana. [ins nonyyeHms uHTepno-
NSILMOHHON DYHKLMU PEKOMEHAYeTCA NPUMEHsITb B 3TOM AuanasoHe 6onee akoHOMUYHbIN MeToa MTLLU-90 (cm. A.6) ¢
MCMoNb30BaHMEM OAHON rpagyMpoBOYHON TOoUkM, Kpome 0 °C, Ha KOHUe AuanasoHa u, ecnu 310 Heobxoaumo, 3aTtem
annpoKCUMMPOBAaTL MOMNy4YeHHbIN NONUHOM dyHKumen KBJ.

A.6 Meton MTLU-90

A.6.1 MeTopg nocTpoeHns UHTEPMonsILMOHHON 3aBMCUMOCTH Ans nnatuHoebix TC no MTLW-90 ocHoBaH Ha ucnornb-
30BaHWUK ABYX CTaHAAPTHLIX (DYHKLUIA OTHOCUTENbHLIX conpoTtueneHnin W (Tq,), onpegenexHbiX B UHTepBanax remnepa-
Typ ot 13,8033 ao 273,16 K u ot 0,01 °C go 961,78 °C mn npeacraensiowmx cobon noNMHOMbI BbICOKMX CTEMNeHeNl ¢
M3BECTHbIMU KO3 hnumneHtTamm [11:

1

; (A.3)

12
- 0713,803300273,16 K:In[W(Too)l = Ag + O A ['"(T%/ 27?156 K)+ 1’5}

=1
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9
- 010 °C 30 961,78 °C:W(Tq0) = Co + Zc,-[
i=

481

K03 DULNEHTI DYHKUWM UMEIOT CNeaylomne 3HaYeHns:

A, =—2,13534729;
A, =3,1832472;

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

TooK 754,15

Ik

i
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(A.4)

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;
A,, = —0,05248134;

A.6.2 OTHocuTenbHOE conpoTUBneHue nnatnHosoro TC nputemnepartype Ty, ONpeAensiioT Kak OTHOLIEHNE COoNpo-
TUBINEHUSI TEPMOMETPA NpU Temnepatype Ty, K CONPOTUBIIEHUIO B TPOWHOW TOYKE BOAbI N0 chopmyne
W(Teo) = R(Teo)/R(273,16 K). (A.5)
MHTeprnonsiLMOHHYI0 3aBMCMMOCTb OTHOCUT@IBHOrO CONnpPoTUBNeHus T C OT TemnepaTypbl pacCHMTLIBAIOT KAK CYMMY
cTangapTHOM PyHKUMK (A.3) unu (A.4) n PyHKUMM OTKNOHEeHUA No opmyne
W(Tgo) = Wi(Tg0) + AW(Teo). (A.6)
Bug dyHkumm AW(T,,) onpeaeneH A Kaxaoro TemnepartypHOro ananasona MTLL-90 v npuBeaeH B Tabnuue A.1.

KosdhduumenTs! QYHKLMM paccUmMTbIBAIOT NO pe3ynbTaTam rpajyypoBKU B OCHOBHbIX penepHbix Toukax MTLL-90. MNepe-
YeHb PenepHbIX TOYEK U 3HaYSHNs X TEMNEPaTyp NpuBeaeHs 8 6.5.1.

Tabnuuya A1 — Buag dpyHKUMM OTKIOHEHWA U rPaayMpPOBOYHbIE TOYKM B Pa3fnyHbX AuanasoHax remneparyp

Ouana3soH Temnepatyp, °C pagyvpoBOYHbIE TOYKA Bua chyHkummn oTknoHerun
-189,3442 — 0,01 Ar, Hg, TTB a[lW(Tyo) — 11+ bIM(Ty,) — 11In WA(T, )
-38,8344 — 29,7646 Hg, TTB, Ga a[W(Tyy) — 11 + bIW(Ty,) - 1F
0,01 — 29,7646 TTB, Ga alW(T,) — 1]

0,01 — 156,5896 TTB, In alMTyy) - 1]

0,01 — 231,928 TTB, In, Sn a[W(Tyy) — 11 + bIW(Ty,) - 1F

0,01 — 419,527 TTB, Sn, Zn a[W(Ty,) — 11+ bIW(Ty,) — 17

0,01 — 660,323 TTB, Sn, Zn, Al a[lW(T,,) = 11+ bBIW(Ty,) — 1P + c[W(T,) — 1P

0,01 — 961,78 TB, Sn, Zn, Al, Ag a[W(Tyy) — 11+ bIW(Ty) — 17 + c[W(Ty) — 1P +
+ dW(T,,) - W(660,323 °C)P?

MpwumeyaHue—B tabnuue npumeHeHbl cnegyiowme o603Ha4YESHUS:

TTB — tpoiHasn Touka Bogpl; Hg — TponHas Touka ptymn; Ga — To4ka nnaBneHus rannus; In — touka 3ateep-
JeBaHUs MHAMS; SN — Touka 3aTBEepAEBaHus] ONoBa; Zn — Touka 3aTeepaeBaHus uuHka; Al — Touka saTeepaeBaHun
anoMuHna; Ag — Touka 3aTBepaesanus cepebpa.

A.6.3 JlonyckaeTtcsi ucrnonb3oBath Ansi pacyeta ko3thdULMEHTOB DYHKUNIA OTKITOHEHUA OTHOCUTENbHBIE CONPO-
TUBNEHUS, MONyYeHHbIE CIMYEHUEM B TepMocTaTax ¢ aTanoHHbim [o6pasuosbim] TC B npepenax 3agaHHOro gvanasoHa
Temneparyp.
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MpunoxeHne b
(cnpaBo4Hoe)

PeKOMeHAyeMble cpeAabl AnNA XUMAKOCTHbLIX TepMoCTaToB

Ta6nwuuya b.1 — Pabouyas cpepa B TepMocTaTax M XxapakTepHbii 4151 Hee paboumii gnanas3oH Temneparyp

Cpena Auanason Temneparyp, °C
anoreH (cmecy CH-komMno3unumin) Ot 150 po -70
CunvkoHoBbIE Macna O1-10 go 315
Ilerkue mmnHepanbHbIe Macna Ot —75 po 200
Boaa O10 1095
GIT (Ga - 62 %; In — 21,5 %; Sn — 16 %) Ot 15
Cyxve dniongpl Ot 75 po 850
PacnnaeneHHble conn Ot 200 go 620
>Knakoe onoBo Ot 315 po 540

Mpumevanune — GIT He 3akmnaer npumepHo Ao 2000 °C, HO MOXEeT NOBPeAUTb HEKOTOpbIE MaTepuansi,
T. K. CMa4MBaeT NOBEPXHOCTb M CHUMAET € Hee okcuz. ANoMUHUIA U cepebpo NoaBepralTcs 3pO3vN MEANEHHO NPU
KOMHaTHOW TemnepaTtype u beicTpo npu Temnepartype cBobiwe 100 °C. Ctanb mapok 304 u 316 MOXeT HaxoauTLCA B
koHTakTe ¢ GIT Ha Bo3gyxe npu 406 °C B TeueHne 520 aHel 6e3 noBpexaenui. MakcumanbHas TemnepaTtypa KOHTakTa
co ctanbio mapok 304 n 316 gomkHa GbiTe 650 °C.
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Mpunoxenne B
(cnpaBo4Hoe)

MpumMep oLeHKN paclLUPeHHOW HeonpeaeneHHOCTU NOBEPKU TEPMOMETPOB
conpoTUBNeHus Knacca A npu temneparype 95 °C ¢ npuMeHeHMEM XUAKOCTHOTO TepMocTaTa

B.1 Undopmauna o noBepaeMom TepMOMETPe CONPOTUBINEHUA

TepmomeTp conpoTuenexus Tuna TCI. YcnoeHoe o603HaueHne HCX — Pt 100. Knacc Ano FTOCT P 8.625. flonyck
npn95 °C — + 0,34 °C.

B.2 CpeactBa namepeHni, ncnonb3yemoie Npmn nosepke

B.2.1 BoaaHon TepmocTaTt

HectabunbHocTte Temnepatypbl A, =+0,02 °C.

HepaeHomepHOCTb TemnepaTtypel B pabovem obbeme ag =+ 0,01 °C.

ny6una norpyxexmna TC 350 mm.

B.2.2 3TanoHHbLIN TEPMOMETP CONPOTUBNEHUA

PaclumpeHHan HeonpeaeneHHOCTb (MNWU AoBEPUTENBbHAs NOIMPELUHOCTL NPU AOBEPUTENBHON BePOATHOCTU 95 %)
npn 100 °C U,=10,12 °C (1/3 ponycka TC).

HectabunbHOCTb 3a MEXNOBEPOUHbIN MHTepBan a, = + 0,05 °C.

B.2.3 MocT noCcTOAHHOTO TOKa

Mpenen 0CHOBHOW AOMyCKaeMoii norpewHocTn A - =+ 0,002 Om.

CKO pesyneTtaTa usmepenus conpotusnenns 100-omHoro TC B nosepouHon naGopartopumn npun 95 °C u(r;,,) =
= 0,005 Owm.

B.3 BrogxeTHeonpeaeneHHOCTH

BlogxeT HeompedeneHHOCTU M3MEPEHUs TeMnepaTypbl B TepMocTarte npeacTaeneH B Tabnuue B.1. Biogxet
HeonpeaeneHHOCTU M3MepeHnsi CoNpoTUBIeHust nosepsiemoro TC npeactaeneH e Tabnuue B.2.

Tabnwnuya B.1— BlomKkeT HeonpegeneHHOCTM N3MePEHUs TeMmnepaTypel B TepMocTare

OueHka i} KoodbdpuumeHT Bknaa B cymmapHyto
WcTouHuUK HeonpeaeneHHOCTU U MeTog pacyeTta CTaHAapTHOW . CTaHAapTHYyLo
HeonpeaeneHHocTn HeonpeaeneHHOCTb
CnyualiHble atbdekTbl Npu uamepeHnun (N0 NATM UMepe- 0.0022 1/0.385 0.0058
HUSIM) U(r ) = U, W5 : : ’
HectabunbHocTb TemnepaTtypbl B TepmocTate u(f,) = Ac_ljﬁ 0,0116 1 0,0116
Mpagyvpoeka sTanoHHoro Tepmometpa u(dt) = U /2 0,06 1 0,06
AnekTpousmepuTensHas ycTaHoBKa u(sr) = A, /3 0,00067 1/0,385 0,0017
HecTtabunbHOCTL 3TanoOHHOTO TEPMOMETPa 3a MEXIoBe-
pouHbIN MHTepBan u (8t;) = a, W3 0,0289 1 0,0289
CyMmmapHasi cTaHgapTHas HeonpefeneHHOCTb Temrnepa-
° 0,068
Typbl U (t), °C

Tabnwua B.2—bogkeT HeonpeaeneHHOCTU N3MEPEHNA CONPOTUBNEHUS NOBEPSEMOrO TEPMOMETPA COMPOTUBIIEe-
HUS

OueHka § KootbduupeHT Bknag B cymmapHyto
NcTOYHMK HeonpeaeneHHoCTH CTaHaapTHOU - CTaHOapTHYIo

HeonpeaeneHHoCTU HeonpeaeneHHoCTb
Cnyyaiitble 9 deKTbl NPU N3MEPEHUN U(r,,, ;) = u(r,ab)/JE 0,0022 1 0,002
OnekTpousmepuTensHasn yctaHoska u(dr,) = A /3 0,00067 1 0,00067
Mepenag Temnepatypsl B pabouem obbeme u(St,) = aF/\/§ 0,0058 0,385 0,0022
CyMmMapHasi cTaHpapTHaa HeonpegeneHHocTb ComnpoTus-

0,0032
nenus u(R,), Om
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B.4 PacueTt cymmapHo# cTaHAapPTHOW HEONPEeAENEeHHOCTH NOBEPKN

CymmapHy10 CTaHAapTHYI0 HEOTNPEAEIEHHOCTL NOBEPKM paccumTbiBaioT o dopmyne (19) npu C, = 0,385 Om/°C.
uR)=0,0262 Om.

B.5 PacwmpeHHana HeonpeaeneHHOCTb NOBEPKU

Mpw k=2 paclumpeHHan HeonpeaeneHHoCTL noepkn U=0,0524 Om. B TemnepartypHom skemeanente U,=0,136 °C.

BriBoa;:

Komnnekc cpeacts noBepku npurogeH ans noeepku TC knacca A npu temnepartype (95 + 3) °C (no 6.8 paclumpen-
Has HeonpeaeneHHOCTL NOBEPKM AormkHa BbITh MO KpariHel Mepe B ABa pa3a MeHbLUe Aonycka noeepsieMbix TC). 3akntove-
Hue o roaHocTn TC gOMKHO 6bITh BbiAAHO NPY YCITOBWMW BbINOMHEHUS COOTHOLLEHWUN:

(Ridty) — Ruex(t) + U)/CL—T < AL, (B.1)

(Ridt) = Ruexty) — U)/CL—T > —At,,

roe R,(t,) — cpeaHee 3HaqeHne conpoTuenenus nosepsiemoro TC, Om;
f, — cpeaHsAn Temneparypa, uaMepeHHas aTanoHHsIM TC, °C;
Rucx(t,) — 3Haqenune conpotvenenua TC no HCX npu temneparype t,, Owm;
U — paclumnpeHHasiHeonpeaeneHHOCT pe3ynbTaTa namepeHus conpoTrenenus TC, paBHas gns aaHHon nabopa-
Topum 0,0524 Owm;
% — vyecTBuTeneHocTb TC no HCX npu temnepatype 95 °C, pasHan 0,385 Om/°C;
Af, — ponyck TCno FOCT P 8.625 npu Temnepartype t,, °C.
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Mpunoxennel
(cnpaBouHoe)

Mpumep pacyeTa pacluMpeHHOW HeonpeaeneHHOCTU rPagyupoBKU TEPMOMETPOB CONPOTUBIEHUA
B cyXx06104YHOM TepMocTarte npu Temnepatype 400 °C

r.1 Undopmauma o rpagynpyemMom TepMomeTpe ConpoTMBNEHNA

TepmomeTp conpotuBneHus mogenu TE 065 tuna Pt 100, pmpma Rosemount, guameTp kopnyca 6,35 mMm, annHa
norpyxaemon 4actm 350 mm.

TpeboBaHus k paclUMpeHHON HeonpeaeneHHOCTU namepenuii npu temnepatype 400 °C: + 0,46 °C.

.2 CpepcTBa M3amepeHVH, NCNOMb3yeMble Npn rpagynpoBke

2.1 Cyxob6nou4Hbiii TepmocTaTt mogenu 9173, dmpma Hart Scientific:

- 6nok D npu temnepaTtype 400 °C,

- HecTabunbHOCTL TEMNepaTypsl B 6noke B craumoHapHom pexume A =+ 0,01 °C;

- nepenag TremnepaTypbl Mexay kaHanamm 6noka (paguansHbiv rpagueHT Temneparypel) agq = £ 0,025 °C;

- U3MEHEHMEe TEMMEPaTypbl B U3OTEPMUYECKOM 30HE 6noka (BepTuKanbHbIM rPaAMEHT TEMNEPATYPbl HA ANUHE
60 MM oT gHa kaHana) ag, = + 0,25 °C;

- rnybuHa norpyxeHusi TepmomeTpa B 6nok Tepmocrata 203 mm.

2.2 OTanoHHbIN TepMmomMeTp conpoTvBneHus tuna 3TC-100 3-ro paspsiga, «BHAAM um. 1.1. MenaeneeBa»,
ACBEpUTENbHAas NOrPELLHOCTL NPK AOBEPUTENbHOM BEpoATHOCTH 95 % npu 420 °C U, = £ 0,07 °C, HecTabunbHOCTL 3a
MEXMOBEPOUHbIN nHTepean a, =+ 0,01 °C.

2.3 Moct nocrosHHoro Toka «Super Thermometer 1590», compma Hart Scientific. Mo cneundukauumn nsrotoeute-
A Ans BXOAHOro conpotuenenus ot 25 go 400 Om npu ucnonb3oBaHun onopHon mepbl 100 OM 1 nameputenbHOro Toka
1 MA OTHOCHMTENbHAS NOrPeLLHOCTL HOPMUPOBaHa Kak 6 - 1070 (6 ppm), 4TO NPUBOAUT K pacluMpeHHO HeonpeaeneHHOCTH
namepeHuin ans conpotuenenmns 250 Om (cooteeTctytowero 400 °C) U, = £ 0,0015 Om.

CKO pesyneTata nsamepeHvs conpoTveneHns B noBepoyHon nabopatopumn «BHUMAM um. .. Menpgeneesa» ansa
TC HomuHaneHbIM conpotuenennem 100 Om npy Temnepartype 420 °C, paccunTaHHoro no pesynstaram 100 usmepennn
penepHon TOYKe 3aTBEPAEBaHNA LUMHKA (BPEMSA MHTErPUpPOBaHnA 12 ¢, BpeMs KaXXaoro otcHeta Npu AByX HanpaeneHuax
ToKa 2 ¢), U(ry,,) = 0,004 Om.

.3 Pe3synbTaTbl u3aMepeHnmn

OTanoHHbIN TepMomMeTp conpoTreneHusi 3TC-100 Gbin NoAKIIoYeH KOQHOMY U3 KaHamNoB U3MEpPUTENILHOTO MOCTa, U
B nporpamMmy 6binv BBeAeHbl KO3MHMPULNEHTHI MHTEPNONSILMOHHON 3aBUCMMOCTU COMPOTUBIIEHUE — TeMrnepaTypa no
MTLL-90. Taknm o6pasom, 3TC-100 perncTprposan TemnepaTypy kanwbpatopa B rpagycax Lienbcus. K apyromy kanany
mMocTa Gbin nogkntoveH nosepsemslnn TC. Bpemsa uHTerpupoBaHus 6biro ycTaHoBNeHo Ha 12 ¢, BpeMsi Kaxaoro otcyeTa npu
OBYX HanpaeneHusix Toka — Ha 2 ¢. Takvm 06pa3om, Kaxabli pe3ynbTar, NpuBeAeHHbIN B Tabnuue, NonyyeH Kak cpegHee
3HaYeHVe 13 pe3yrnbTaToB WeCTN uamepeHuii. NpoBeaeH nonepeMeHHbIN OTCHET NOKa3aHWi 3TaroHHOIO U NMOBEpPAeMOoro
TC. PesynbTathl npuBegeHs! B Tabnuue .1,

Tabnwuuya [.1— PesynbTarhl MamepeHni

TepmomeTp 3TC-100 TE 065 Pt 100
M3amepsieman Benn4vmHa t, °C R, Om
400,0152 247,0673
PesynbTatsl uamepexHui 400,0186 247,0692
400,0203 247,0705
400,0196 247,0689
CpeaHee apndmeTNYeCcKoe 3Ha4YeHne 400,0184 247,0681
froax — b °C 0,0051

.4 BropxeTHeonpeneneHHOCTH
BrogxeT HeonpeeneHHOCTU U3MepeHns TeMnepaTtypbl B 6noke npegcraenen B Tabnuue IM.2.
BrogxeT HeonpeaeneHHOCTM U3MepeHnsi CONPOTUBNEHUs noeepsiemoro TC npeacTaeneH B Tabnuue .3,
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Ta6nwuuya .2 —BompKer HeonpeOeneHHOCTU M3MepeHns TemnepaTtypsl B 6roke

Bknag B cymmapHyto

0 cTa 7 K
AcTo4HUK HeonpeaeneHHoCTU U MeToA pacyeTa ueni@ crannaprrion 03 dULMEHT CTaHOapTHyto
HeonpeaeneHHOCTU BAUAHUA
HeornpeaeneHHoCTb
CnydaiiHble 3chdeKTbl Npy M3MepeHnn (No WecTu
namepeHusm) u(r,, o) = u(r,, )6 0,0018 10,35 0,0047
HectabunbHocTe Temnepatypel B 6rioke u(t,) =
0,0015 1 0,0015
= (tmax - tmin)/z‘/§
Mpagyvpoeka stanoHHoro TC u(dt) = U /2 0,035 1 0,035
OnekTponaMepuTenbHasi ycTaHoBka (No crneuw-
cukaunm) u(sr,) = U, /2 0,0008 1/0,35 0,0023
HectabunbHocTb aTanoHHoro TC u(&;) = a /3 0,0058 1 0,0058
CyMmmapHas cTaHgapTHasi HeornpegeneHHoCTb 0.036

namepenns Temnepatypsbl U (t ), °C

Ta6nwua [.3— Blogxer HeonpegeneHHOCTU U3MEPEHUST CONPOTUBIIEHUST NOBEPAEMOro TepMomeTpa

Bknaa s cymmapHyio

OueHka cTaHgapTHON Koadhcpuument
UCTOUHWK HeonpeaeneHHocTU cTaHpapTHYIO
HeonpeaeneHHoCTu BNUAHUA HeoMnpeaeneHHoCTL
CnyvanHble addekTsl Npy n3MepeHun (No wectu
namepeHnam) u(r,, ) = u(r,, )6 0,0016 ! 0,0016
OnekTponamepuTensHas yctaHoeka u(dr,) = U /2 0,0008 1 0,0008
Mepenag TemnepaTyp MO BEepPTMKANbHOW OCU
u(st.,) = aF1/£ 0,1471 0,35 0,0515
Mepenag TemnepaTyp Mexdy kaHanamu B 6noke
u(st.) = an/\/§ 0,01471 0,35 0,0051
CyMMapHasi CcTangapTHas HeonpeaeneHHOCTb 0.0518

conpoTuenexns U R,), Om

.5 PacuyeT cymmapHOi cCTaHOAPTHON HeONpeAeNneHHOCTN rpaaypoBKH
CymmMapHy!to CTaHaapTHYIO HeonpeaeneHHOCTb FpaAyVpOBKM paccuunTsieatoT no dopmyne (19) npu C,=0,350m/°C.

uy(R)=0,0532 Owm.

.6 PacwupeHHasa HeonpeneneHHOCTbL rPaayMpoOBKY M pe3ynbTaT rpaaypoBKu
Mpu k = 2 pacwupeHHasi HeonpeaeneHHocTb rpagyvpoeku U = 0,1064 Om. B TemnepatypHom skeuBaneHte U, =

= 0,304 °C.

BbiBOg:

ConpoTtuenexue rpagympyemoro TC npu Temnepatype 400,02 °C HaxoguTcs B nHTepBane (247,068 + 0,106) Om
C BEpOSITHOCTLI0 95 % B NpeanonoXeHMn HopMarnbHOro 3aKoHa pacnpegeneHusa BeposTHOCTH. PaclumpernHas Heonpege-
NEeHHOCTL rPaayVpPOBKU TEPMOMETPA B TeMINepaTypHOM akBUBaneHTe coctaenset 0,30 °C, yto cooTBeTCTBYET TpeboBaHM-
SIM K pacLLMpPeHHON HeonpeaeneHHOCTU naMepeHns TemnepaTypel TepmomeTpom TE 065 Pt 100 npn 400 °C.
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MpunoxeHne,
(cnpaBoyHoe)

OTK/I0HEHMWE 3aBMCMMOCTU Kannengapa—BaH [llo3eHa OT cTaHgapTHOW dyHKumn MTLLU-90
B pa3/IMyHbIX Avana3oHax Temnepartyp

AL, °C

PucyHok [,1 — OTknoHeHne 3aBucumMmocTn KanneHgapa— BaH [to3eHa OT cTaHgapTHOM doyHKUMn MTLL-90
B pa3NnyHbIX guanasoHax temneparyp
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